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@OenepanpHas paboyas mporpamMma MO y4eOHOMY TMpeaAMeTy  «XHUMHUSD)
(yriyOneHHBIH ypoBeHB) (mpeaMeTHas o0jacTh «ECTeCTBEHHO-HAYydHBIC IPEIMETHD))
(1anmee COOTBETCTBEHHO — MpOrpaMMa IO XUMHH, XUMUS) BKIIIOYAET MOSICHUTEIbHYIO
3alUCKY, COJEp)KaHWe OOy4YeHHUs, TUIAHUPYEMbIe pEe3yJbTaThl OCBOCHHUS MPOrPaMMBbI
M0 XMMHUM, TEMATHYECKOE IUIAHMPOBAHWE, MEpPeueHb (KOAU(PHUKATOpP) TPOBEPSEMBIX
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTelIbHOM MPOTrpaMMBbI
CpeIIHero o0Iero o0pa3oBaHus U DJIEMEHTOB COJIEPKaHUs 110 XUMHUH.

[TosicHuTenbHasT 3amKMcKa OTpakaeT OOIIMe eI W 3aJauyd HU3YUYCHHUS XUMUHU,
XapaKTEPUCTUKY TICUXOJIOTMYECKUX MPEANOChUIOK K €€ W3YYEHHUI0 OOy4arolUMMUCH,
MECTO B CTPYKType y4yeOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY CoOJepiKaHus,
K ONpPENENICHUIO IUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKTYpEe TEMaTHUUYECKOTO
TUTAHUPOBAHUS.

Conepxanue OO0y4eHHUsT PACKpPhIBAE€T COJACpXKATEIbHBIC JIMHUH, KOTOPHIC
npeIaratoTesi s 005S3aTeIbHOr0 M3Y4YeHHsI B KaXKJIOM KJacce Ha YPOBHE CPEIHETrO
o01ero oopa3oBaHus.

[Inanupyembie pe3yabTaTbl OCBOCHUS MPOrpaMMbl IO XHMHUHU BKIIOYAIOT
JMYHOCTHBIE, METallpeJIMETHbIC PE3yJbTaThl 32 BECh NEpPHOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOwEero o0pa3oBaHUs, a TAKXKE MPEIMETHBbIE JOCTHXKEHHS OOy4arolerocs
3a Kaxapld Toj oO0ydeHus. HaydHo-MeTromuueckoldl OCHOBOM [JIsi pa3paOOoTKH
IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpaMMbl MO XUMHUH ISl YPOBHS CPEIHETO
o0111ero 00pa30BaHUs SABJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXOI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUM Ha yYpOBHE CpEIHEro oO0IIero oOpa3oBaHHs pa3padoTaHa
HAa OCHOBE TpeOOBaHWUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
porpamMMBbl CpeHero oo1iero oopasonanus, npeacrapieHHbx B ®I'OC COO.

XUMHS Ha YpOBHE YIIyOJIEHHOTO M3YYEHHMs 3aHUMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-Hay4yHOTo oOpa3zoBaHus ydamuxcs 10 — 11 kinaccoB. M3yuenue npeamera,
peasiuzyemMoe B yCIOBUAX JAU(depeHIIMPOBAHHOTO, TPOPHIBHOIO 00yUYEHUsI, TPU3BAHO
obecreunTh 0011e00pa30BaTEILHYI0 U OOIIEKYIHTYPHYIO IOATOTOBKY BBITYCKHUKOB
IITKOJTBI, HEOOXOAMMYIO ISl afanTaliid UX K OBICTPO MEHSIOIIMMCS YCJIOBUSM KU3HU
B COLIMYME, a TAaKXKe JUIsl MPOAOJDKEHUSI 00YUEHHS! B OpraHU3alMsIX NPo(EeCCHOHATBHOTO
0o0pa3oBaHusl, B KOTOPBIX XUMHUS SIBJIIETCSI OJTHON M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpamMme mo XUMUHM Ha3HauYE€HHE MpeaMeTa «XHUMHs IMOJIydaeT MOJIPOOHYIO
WHTEPIPETALMIO B COOTBETCTBUU C OCHOBoMojiaratomumu nonoxenusmu ®I'OC COO
0 B3aUMOOOYCJIOBJIICHHOCTH IIEJIeH, COACpKaHUs, pe3yIbTaTOB O0Y4YeHHS U TPeOOBaHUMN
K YPOBHIO MOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHLCTBOM TOMY SIBIISIFOTCSI CIEAYIOLIUE
BBITIOJIHSIEMBIE TTPOTPAMMOM MO0 XUMUH (HYHKIIUH:

— UH(POPMAIMOHHO-METOANYECKasl,  pealu3alus  KOTOpod  o0ecreyrBaeT
MOJIYUCHHE TPEACTABICHUS O IIeNIX, COJIEP)KaHWH, OOIIEeH cTpaTeruu OOydeHHs,
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BOCTIIUTaHUS W Pa3BUTHSA OOYYArOMINXCSI CPEICTBAMH TPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO MpoQuIIs;

— OpraHW3alMOHHO-TUIAHUPYIOIIAsd, KOTOpas TMpeayCMaTpPUBAET OMpE/CICHHE:
MIPUHITUIIOB CTPYKTYPUPOBAHMS | TTOCIICIOBATEIFHOCTH N3YICHHUS y4eOHOT0 MaTepuana,
KOJIMYECTBCHHBIX M KAYECTBEHHBIX €r0 XapaKTePHUCTHK; MOIXO0JI0B K (OPMUPOBAHUIO
COJIepKaTEeTLHON OCHOBBI KOHTPOJII W OIEHKH 0O0pa30oBaTENbHBIX JOCTHXKEHUMN
OOyJarOIMXCsA B paMKax MTOTOBOM aTTecTalmk B (DOPME €IMHOTO TOCYIapCTBEHHOTO
HK3aMeHa 10 XUMUHU.

[Iporpamma a1 yriyOaeHHOTO U3YICHUS XUMUH:

— YCTaHABJIMBAET WHBAPHAHTHOE TMPEAMETHOE COJCpKaHHE, 0013aTeIbHOC
JUIs U3y4eHUsT B paMKax OTHAEIbHBIX Mpoduiied, mpeaycMaTpuBaeT pachpenesieHue
U CTPYKTYpUPOBAHHUE €T0 1O KJIAcCaM, OCHOBHBIM COJEP)KATEeIbLHBIM JIMHUSIM/pa3ieiiaM
Kypca,

— JlaeT TpUMEPHOE pachpeleseHue y4eOHOrO BpPEMEHHM, PEKOMEH]IyeMOro
JUTSL U3y4EHUS OTAEIBHBIX TEM;

— OpeajaracT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHUsI YUYEOHOro maTrepuaia
C YYETOM JIOTUKH TIOCTPOCHHS Kypca, BHYTPHIIPESAMETHBIX U MEKITPEIMETHBIX CBSI3CH;

— JTaeT METOIWYECKYI0 HMHTEPIIpPETAIlMIo IeNed W 3a7ad HW3Y4eHHUs TpeaMera
Ha YIIYOJICHHOM YPOBHE C y4E€TOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CPETHETO
o01miero oOpa3oBaHUs, COACPKATEIHLHON XapaKTePUCTUKH TUIAHHPYEMBIX PE3yJIbTaTOB
OCBOCHHUSI OCHOBHOW 00pa3oBaTEIbLHOM MPOrpaMMbl CpeaHEero oOIero oOpa3oBaHUS
(ITMIHOCTHBIX, METAMPEAMETHBIX, TTPEIMETHBIX), a TaK)KE€ C Y4ETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENbHBIX JCHUCTBUI OOYYaromIerocss IO OCBOCHHUIO COJAEpKaHUs
npenMera.

[To BceM mo3unusiM B TpOrpaMme MO XUMHUU MPEAYyCMOTPEHA MPEEeMCTBEHHOCTH
c o0y4eHHUEeM XMMHUH Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHuUs.

[Iporpamma 1o XMMUU CIIY>KUT OPUEHTUPOM JIJIsl COCTABJICHUSI aBTOPCKUX pabounx
nporpaMMm. 3a TpeaeinaMHu YCTaHOBJIEHHOW MpOrpaMMON IO XHMHUHU 00s3aTelbHOU
(MHBapUAHTHOM) COCTABIIAIONIEH collepKaHUsl y4eOHOro npeamera «XUMHs» OCTaeTcs
BO3MO>KHOCTh BBIOOpA €r0 BApUATUBHOW COCTABJISIONICH, KOTOPAasi 1OKHA ONPEIeIAThCS
B COOTBETCTBHH C HAIIPABICHUEM KOHKPETHOTO Tpodist 00yueHus. ABTopaMu pabounx
MPOrpaMM MOKET OBITh TPEIJIOKEH WHON MOAXON K CTPYKTYPUPOBAHUIO Y4eOHOTO
Marepuasga U MOCJIEeIOBATEIbHOCTH €ro M3Y4eHHUs, CBOE BHJICHHE MyTEed M CIIOCOOOB
dbopMUpOBaHUSI CUCTEMBbl MPEIMETHBIX 3HAHWUW, YMEHHHM © BUAOB Y4eOHOUH
NeSITeTbHOCTH, @ TAaKXKe CHUCTEMBbI CIIOCOOOB U METOAMYECKUX MPUEMOB IO PA3BUTHIO
¥ BOCTIUTAHUIO 00YyJaronuXxcsl.

B cootrBercTBUU ¢ KoHUenTyanbHbIMU NonoxkeHussMu @I'OC COO o Ha3zHaueHUU
npeaMEeToOB 0a30BOro W YriayOJeHHOro ypoBHEW B cucreme auddepeHIUpOBaHHOTO
OoOy4eHHUs Ha YpPOBHE CpeJHEero oOIIero o0pa3oBaHus XUMHUS Ha YPOBHE YIIIyOJIEHHOTO
W3YYCHHUS HAIpPaBJICH Ha pealM3ali0 MPEEMCTBEHHOCTH C ITOCIEIYIONIAM 3TaroM
MIOJTYYCHHSI XUMHYECKOT0 00pa30BaHMsI B paMKaX U3yYCHUS CIEIIUAIbHBIX €CTECTBECHHO-
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HAay4YHbIX M XHMHYECKMX JIUCUMIUIMH B BY3aX W OpraHU3alUsAx CpeIHEro
npodeccuoHanbHOrO0 OOpa3zoBaHusi. B 3Toil CBS3M u3ydeHUE MpeaMera «XUMUsDH)
OPUEHTHUPOBAHO TPEUMYLIECTBEHHO HAa pacCIIUpPEHHE U YTIyOJeHHE TEOopeTHUECKON
U MPaKTUYECKOM IOATOTOBKM OOYYarOIIMXCs, BBIOPABIIMX OMPEICIEHHBI MNpPOQUIIb
oOy4yeHHusl, B TOM YHCJE C MEPCHEKTHUBOM IMOCIEAYIOMIEro MOJY4YEeHUs XUMHUYECKOrO
o0pa3oBaHusl B OpraHu3alusax mnpodeccruonaisHOro oopasoBanus. B ceere TpedoBaHuit
OI'OC COO k mnnaHupyemMblM pe3yJibTaTaM OCBOEHHS OCHOBHOW 0O0pa3oBaTebHOU
IporpaMMbl  cpelHero oOmero oOpa3oBaHMsl M3ydEHUE TMpeaMera «XUMUsD»
OPUEHTUPOBAHO TAKXKE HA pEUICHUE 3aJlad BOCIUTAHUS M COLUAIBLHOTO Pa3BUTHS
oOy4armuxcs, Ha (GOPMUPOBAHUE Yy HUX OOUIEMHTEIUIEKTYaJbHbIX YMEHUW, YMEHUH
paroHaIN3aK y4eOHOTO TPy/la M 00OOIIEHHBIX CIIOCOO0B AEATEIHLHOCTH, UMEIOIINX
MEXIUCUUIUIMHAPHBINA, HAAPEAMETHBIN XapaKTep.

XuMHUsl Ha YpPOBHE YIIIyOJIEHHOTO HM3y4Y€HHUs BKIIIOYAET YIIyOJeHHbIE KYpChl —
«Oprannueckas xumusi» U «OOmias u Heopranuyeckas xumus». [lpu ompeneneHuu
MOJAXOJIOB K OTOOpPY M CTPYKTYpPHOM OpraHu3aluud COJEpkKaHUS HJTHUX KypCOB
B MPOrpaMM€E MO XMMHHU 3a OCHOBY IpuHATH nonoxkeHus ®I'OC COO o paznuuusax
0a30BOr0 U YIIIyOJICHHOTO YPOBHEW U3yUYEHUs MPEAMETA.

OcHoBy coneprkanusi KypcoB «Oprannueckast XuMmusi» 1 «O0111as 1 HeopraHu4eckast
XUMUS» COCTaBISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN M YMEHUH, OTHOCSIIHMXCS
K 0a30BOMY ypOBHIO U3YUYEHUS MpeaMeTa. ITa CUCTEMAa 3HAHUH MOJIy4aeT Onpe1ei eHHOEe
TEOPETUYECKOE TOMOJHEHUE, TO3BOJISIONIEE 0CO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHIA
o0BbeM (hakToJOrHYecKoro Marepuana. Ha yriyOneHHOM ypoBHE HM3y4deHUs MpeaMeTa
obecrieyeHa BO3MOKHOCTh 3HAYUTENLHOTO YBEJIMUEHUsI 00beMa 3HAHUM O XMMHUYECKHUX
JJIEMEHTaX U CBOMCTBaX HMX COEAMHEHHUN Ha OCHOBE pAaCIIMpPEHHUs U YIriIyOJieHus
NPEICTAaBIEHU O CTPOEHUM BEIIECTBA, XHMHYECKOW CBA3M M 3aKOHOMEPHOCTSX
NPOTEKAHUS] PEAKIUH, pacCMaTpPUBAEMBIX C TOYKHA 3PEHHUS] XMUMHUYECKOM KHHETHUKHU
U TepMoaAMHAMUKU. M3ydeHue nepuoguveckoro 3akoHa v I[lepumonuueckod crCTEMbl
XUMUYECKUX DJJIEMEHTOB 0a3upyeTrcss Ha COBPEMEHHBIX KBAHTOBO-MEXaHUYECKUX
MPEJICTABIICHUAX O CTPOCHUHU aToMa. XUMHUYECKasi CBSI3b OOBSICHIETCS C TOYKH 3PECHMUS
HHEPreTUYECKUX M3MEHEHUH mpu ee 00pa3oBaHUM M Pa3pyLICHUHU, & TAKKE C TOUYKU
3peHUs] MEXaHW3MOB ee¢ oOpa3oBaHus. M3ydeHue THUIOB pEaKUUil JOMOIHIETCS
dbopMupoBaHUEM MPEICTABICHUNA 00 SIEKTPOXMMHUYECKHX IMPOLIECCaX U DICKTPOIHU3E
pacijiaBOB U pacTBOPOB BeUIECTB. B Kypce opraHM4eckoil XMMHUM IPHU PACCMOTPEHHUH
PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUM yaensercs 0cob0oe BHHMMAaHHME BOIPOCAM
00 3JIEKTPOHHBIX 3P (DeKTax, O B3aMMHOM BIUSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
peaKuui.

Oco0oe 3HaYeHHE MMEET TO, YTO Ha COJAEPKAHHE KYpCOB XUMHUHU YIITYOJIEHHOTO
YPOBHS M3YYEHHMs ISl KJIACCOB OINpPEAENICHHOro mpoduis (rIaBHbIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep JOMOJHEHUH K 00IIel cuCcTeMe MPEAMETHBIX 3HAaHU ) OKa3bIBAIOT
BJIMSIHUE CMEXHbIe npeaMeThl. Tak, HampuMmep, B COACpKaHUU MpeAMETa JJIs KJIacCOB
XUMUKO-(PU3nUecKoro npoduis 00JIbII0e 3HAUCHUE OYyyT UMETh 3JIEMEHThl y4eOHOTrO
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MaTepuana o oomei xumun. [Ipu u3ydennn npeamera B JaHHOM Ciydae akieHT OyaeT
cleJlaH Ha OOIIHOCTh METOJIOB IO3HAaHMS, OOLIHOCTh 3aKOHOB M TEOpUNA B XUMUU
U B (pU3MKE: aTOMHO-MOJIEKYJISIpHasl Teopusi (MOJIEKYJIsIpHAst TeOpHsl B (PU3HKE), 3aKOHBI
COXPAHEHMS MACCHl U SHEPIUH, 3aKOHBI TEPMOAUHAMUKH, JIEKTPOJIN3a, MPEACTABICHUA
O CTPOEHUH BELIECTB U IPYroe.

B copepxanum mnpeamera ISl KJIAcCOB XUMHUKO-OMOJIOIMYECKOTro Mpoduis
OONbIIMI  yAeNbHBIA Bec OyleT HMeTh OpraHuyeckas Xxumus. B sTom ciyuae
MPEIOCTABISIETCS BO3MOXKHOCTD ISl 00Jiee OOCTOSITEIbHOI'O PACCMOTPEHUS XUMUYECKOM
OpraHM3alluy KIJIETKH KaK OHOJOTrMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOJST,
K MpUMEpy, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUIbI, OENIKU, YIJIEBOIbI,
HYKJIEHMHOBbIE KHUCJIOTBI W npyrue. llpym 3TOM 3HaHHMSA O cocTaBe W CBOWCTBax
IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHMX BELIECTB CIIY>)KAaT OCHOBOU
JUIS U3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHHUsI, MUIIEBAPEHUS.

B nmane ¢opMupoBaHus ~OCHOB HAYYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOIIIEHAayYHbIX METO/OB IO3HAHUS U OIBITa MPAKTUYECKOrO MPUMEHEHUS HayYHBIX
3HaHUM U3y4eHHe MpeaMera «XuUMHUsS» Ha YIIIYOJIEHHOM YPOBHE OCHOBAaHO
Ha MEXIPEAMETHBIX CBS35SX C Y4EOHBIMM MpEAMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbIXx obnactel «EcrtecTBeHHO-HayuHble», «MaremaTuka U HHPOpMaTHKa»
1 «Pycckuil 3bIK U TUTEpATYpay.

[Ipu n3ydyennn yueOHOro npeamera « XuMHs» Ha yriayOJ€HHOM YPOBHE TaKXKe, KaK
Ha YPOBHE OCHOBHOI'O U CpeJiHero odiero oopasoBanust (Ha 6a30BOM ypOBHE), 3ajadeit
NEPBOCTENIEHHONM 3HAYMMOCTH SBJsieTcs (OPMUPOBAHUME OCHOB HAyKHM XHMHHM Kak
00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, MPAKTHUUECKON JeATEeIbHOCTH 4esloBeKa
¥ OJTHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIbTYpbI. Pelienne 3Toil 3a1a4u Ha yri1yoJIeHHOM
YPOBHE U3Yy4YE€HUS MIPEAMETA MPEATIOIAracT pealu3aluio TaKUX LeJled, KaK:

(dbopMupoBaHUE TPEICTABICHUM:

O MAaTepualbHOM €IMHCTBE MMPA, 3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJIICHUU
IPUPOABI, O MECTE€ XMMHUU B CHUCTEME E€CTECTBCHHBIX HAyK M €€ BeAylleld pOoJIx
B O0ECleuyeHUu YCTOWYMBOIO pa3BUTHs YEJOBEUECTBA: B pEIICHUH MpodiemM
HKOJIOTUYECKON, PHEPreTUUECKON M MUIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI,
CO3JJaHUM HOBBIX MATEpPHUAJIOB, HOBBIX HWCTOYHUKOB SHEPruU, B OOECIEUECHUU
palMOHAILHOTO TPHUPOJIONOIL30BaHMs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH
KyJbTYpbl YEJIOBEKa, a TAKKE 3KOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO U IIPUPOIAHON CPELE;

OCBOCHHE CHUCTEMBbI 3HAHHUH, JIeKAIIMX B OCHOBE XUMHUYECKOH COCTaBIAIOLIEH
€CTECTBEHHO-HAay4YHOI KapTUHBI MHUpa: (yHIaMEHTAIbHbBIX OHATHN, 3aKOHOB U TEOpUH
XUMHUH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHHMM BELIECTBA HA Pa3HbIX YPOBHIX —
aTOMHOM, HMOHHO-MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O TEpPMOJAMHAMUYECKUX
Y KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKIUH, O XMMUYECKOM
paBHOBECUH, PACTBOpAX M JUCHEPCHBIX CHCTEMaxX, 00 OOIIMX HAyYHBIX MPUHIHUIIAX
XUMHUYECKOTO IPOU3BOJICTBA;
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dbopMupoBaHuEe y OO0YyYarONUXCSI OCO3HAHHOT'O IOHWMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHUMHUYECKAX 3HAHWHA I OOBSICHCHHS KIIOUEBBIX HIEH W MmpoliaemM
COBPEMEHHOM XHUMHH, JUIsI OOBSICHEHHS M TPOTHO3WPOBAHUS SIBICHHM, WMEIOIINX
€CTECTBEHHO-HAYYHYI0; TPAaMOTHOI'O peHIeHUS MpoOJieM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHMS, AHAIM3a W OICHKA C TO3MIIMI DKOJIOTUYECKOW Oe30MacHOCTH
MOCJICJICTBUNA OBITOBOWM W TMPOU3BOJICTBEHHON JIEATEIILHOCTH YEJIOBEKa, CBS3aHHOU
C XUMUYECKUM MPOU3BOJCTBOM, UCIIOJIb30BAaHUEM U MEPEePadOTKOMN BEIECTB;

yriyOJIeHHUE TPEICTABICHUNM O HayYHbIX METOJax TO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpPETEHUST YMCHUH OPHCHTHPOBATHCS B MHPE BEIICCTB M OOBSICHCHHS
XUMUYECKUX SIBIICHUN, MUMCIONIUX MECTO B NPHUPOJAE, B MPAKTHUECKOW NEATCITLHOCTH
Y TIOBCEHEBHOM KU3HMU.

B mmane peanmzaiiuu nepBoodepeIHBIX BOCIIUTATEIHHBIX U Pa3BUBAIOIINX (DYHKITHI
I[EJIOCTHOM CHCTEMBI CPETHETO O0IIeTo 00pa30BaHUsI MPU U3YUCHUH TTPeAMETa « XUMUSD)
Ha YriyOJIGHHOM YPOBHE OCOOYIO aKTYyaJIbHOCTh MPHOOPETAIOT TAaKWE IeNM M 3a]ayH,
KaK:

BOCIHUTAHUE YOEXKICHHOCTH B TO3HABAEMOCTH SBJICHUN MPUPOJIbI, YBaXKEHUS
K TMpollecCy TBOpPYECTBA B OOJACTH TEOPETUYECKHX M MPUKIAIHBIX HCCIEI0BaHUN
B XUMUHU, POPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBALIMM K OOYYEHHUIO U MO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO
Y CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEUETOBEYECKUX IEHHOCTEH;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPUYECKHUX
crocoOHoCcTel oOydJaronuxcsi, (GpopMHpOBaHHWE Yy HHUX CO3HATEIBLHOTO OTHOIICHUS
K €aMO0Opa30BaHHMIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEITHOU
npodecCUOHANbHOW U OOIIECTBEHHOW JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3710pOBbIO U MOTPEOHOCTH B 3I0POBOM 00pase KU3HH;

(dbopMUpOBaHUE YMEHHII M HABBIKOB PAa3yMHOrO MPHUPOAOINOIb30BAHUSA, Pa3BUTHE
HKOJIOTMYECKOM  KYJIBTYphl,  MNPUOOPETEHHE  OMbITa  OOUIECTBEHHO-TIOJIE3HON
HKOJIOTMYECKON JIeATEIbHOCTH.

OO6mIee YKCIO 9acoB, PEKOMEH/IOBAHHBIX I M3YYCHUS XUMHH Ha YriIyOJICHHOM
ypoBHe, — 204 yacoB: B 10 knacce — 102 gaca (3 gaca B Hezento), B 11 knacce — 102 yaca
(3 gaca B HezeNIO).
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COJEPXKXAHUE OBYUYEHUA

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHM4YeCKOM XMMUM

[IpenMer M 3HaUeHHE OPraHUYECKOM XMMHH, MPEICTABIEHHE O MHOTI000pasuu
OPraHUYECKUX COCIMHCHUU.

DNEeKTPOHHOE CTPOCHHE aToMa Yriiepojia: OCHOBHOE M BO30OYKIEHHOE COCTOSIHMSL.
BasieHTHBIE BO3MOXHOCTM aToMma yriepoaa. XUMHUYECKas CBS3b B OPraHMYECKUX
coequHeHuax. Tumbl THOpUAM3ALMM aTOMHBIX opOuTaneil yriaepona. MexaHU3MBbI
o0pa3oBaHUsi KOBAJIEHTHON CBsA3UM (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). TuImbI
IEepEeKpbIBaHMsI aTOMHBIX OpOuTane, - u -cBa3u. OnuHapHasi, ABOWHas U TPOMHAs CBSI3b.
Crioco0bl pa3pbiBa CBsI3€l B MOJIEKyJIaX OpraHMuecKux BemiecTB. [lonarue o cBoOOaHOM
panukane, Hykiaeoduse u 3JaeKTpodue.

Teopust cTpoeHnst opraHnyeckux coenuHeHud A.M. byrimepoBa M COBpeMEHHBIE
NPEJICTABICHUS O CTPYKTYpE MOJEKYJ]. 3HAUEHUE TEOPUU CTPOEHHUS OPraHHMYECKHUX
COeAMHEHUNU. MoneKyssipHble U CTpPYKTypHble (opMynbl. CTpyKTypHbIE (DOPMYIIbI
Pa3IMYHBIX BUJOB: Pa3BEPHYTAasi, COKpAICHHAsl, CKEJICTHA.

N3omepus. Buasl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

DnekTpoHHbIE YPPEKThI B MOJIEKYIaX OPraHMYECKUX COCAMHEHUM (MHIYKTHUBHBIHI
U ME30MEpHBIN 3D PEKTHI).

[IpencraBnenue o  kiaccupukanuu  opraHudyeckux  BemiecTB.  [lonsaTue
o ¢yukiuoHanbHOU rpynmne. I'omonorusa. ['omonmornueckue psiabl. Cuctemaruueckas
HOMeHKIarypa opranuueckux coequHennii (IUPAC) u TpuBHalibHBIE Ha3BaHUS
OTJEJIBbHBIX IPEICTABUTEIEH.

OcobOeHHOCTH U KJacCHU(HUKAIUs OpraHuyYecKux peakiuil. OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMN B OPTAHUYECKON XUMUHU.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M WX [PEBPALLECHUN:
O3HAKOMJIEHHE C 00pa3llaMy OpraHMYECKHX BEIIECTB M MarepuajlaMd Ha MX OCHOBE,
OIBITHl IO MPEBPAIICHUIO OPraHMYEeCKUX BEUIECTB IIPU HarpeBaHuM (IUIABIEHHE,
0OyTJIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE MOEIIEH MOJIEKYJI OPIraHUYECKUX BEIIECTB.

YraeBogoponbl

Ankanbl. ['omomornueckuii psig ajnkaHoB, oOmas (opmylia, HOMEHKJIAaTypa
U H30MepUs. ODJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKaHOB,
sp3-rubpuan3anys aToMHBIX OpOMTaNel yriuepona, G-cBsA3b. (DU3MYECKHE CBOWCTBA
aJIKAHOB.

XUMUYECKHME CBOMCTBA aJKAaHOB: pEakUUu 3aMEIIEHus, H30MepHu3allui,
JETUPUPOBAHNUSA, TUKIU3AIIMH, TTUPOSIN3a, KPEKUHTA, TOPCHUS.

Haxoxnenue B mpupoae. CriocoObl MOMydeHus] ¥ MPUMEHEHHE aJIKaHOB.

Huknoankanel. O6mias ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHHUS M XUMHUYECKMX CBOMCTB MaJbIX (LMKJIONPONAH, IHUKIOO0YTaH) U OOBIYHBIX
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(IMKJIONEHTaH, UUKJIOreKCaH) MUKIoAIKaHOB. CHocoObl MOJyYeHUS U MPUMEHEHHUE
LMKJI0AJKAHOB.

Anxenbl. ['omonoruueckuii psajx ajakeHoB, oOmias Gopmyna, HOMEHKJIATypa.
DIEKTPOHHOE M MHPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN alKEHOB, SP>-rHOpHAM3aLus
aTOMHBIX OpOuTayiel yriepona, G- W T-CBsi3u. CTPYKTypHass W TeOMETpUYecKas
(mc-Tpanc-) nzoMmepusi. PU3NUECKUE CBOMCTBA AJIKEHOB.

XUMUYECKUE CBOMCTBA: PEAKIIUM MPUCOCIUHEHUS, 3aMEIECHUS B O-TIOJIOKEHUE
IpU JBOMHOW CBSI3M, IOJMMEpU3alMM W OKucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakIiM HA IBOWHYIO CBSI3b.

CnocoObI MOTy4EeHUS U IPUMEHEHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankagueHOB (COMPSHKEHHBIC, H30JUPOBAHHBIC).
Oc00EHHOCTH 3JIEKTPOHHOI'O CTPOCHUSI U XUMUYECKUX CBOWMCTB COMPSKEHHBIX TUEHOB,
1,2- u 14-npucoenuuenue. Ilonumepuszanus conpspKeHHbIX AHEHOB. CrocoObl
MOJIYYEHUS U IPUMEHEHHE AJIKaJUEHOB.

Anxunpl. ['oMonormueckuii psii  amKWHOB, o00mIas ¢opMmyna, HOMEHKIATypa
U U30MEpHUsl. OIEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] aJKHUHOB,
Sp-rudpuU3aIMs aTOMHBIX opOuTanei yriepoaa. duznueckue cBONCTBA AJIKUHOB.

XUMUYECKUE CBOICTBA: pEaKI[UU MPUCOSAMHEHUSI, TUMEPU3ALIUUA U TPUMEPHU3ALINH,
okucieHusA. KHUCIOTHbIE CBOWCTBA AJIKWHOB, UMEKOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE pEaKIIMM HA TPOMHYIO CBSI3b.

Cnoco6bI MOTy4eHHS U IPUMEHEHHUE aJIKUHOB.

ApomMaruueckue yriaeBoaopo bl (apeHsnl). ['omMonorudeckuii psja apeHoB, oOIas
dbopMyra, HOMEHKJIATypa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIeKYJIbl OeH3051a. du3znyeckne CBOMCTBA apeHOB.

XvUMHYECKUE CBOMCTBA OCEH307a W €ro TOMOJIOTOB: PEaKIUU 3aMEIICHUS
B OEH30JbHOM KOJbIE M YIJIEBOJOPOAHOM paJuKale, peakuuud MNpUCOCAUHEHUS,
OKHCJIeHHEe ToMoioroB Oenszona. IlpencraBieHue 00 OpUEHTUPYIOIIEM JEHCTBUU
3aMecTUTeNeii B OCH30JbHOM KOJbIIE Ha TMpPUMEpPEe QJIKWUIBHBIX PAJUKAIOB,
KapOOKCHJIBHOM, THAPOKCUIBLHOM, aMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupoia. [lommMepusaius ctupona.

Crioco06b! momy4eHHs! ¥ MPUMEHEHNE apOMaTHYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. IlomytHeie HedTsHble Ta3pl. HedTh M ee NpoOHCXOXKICHHE.
KameHnHslii yroib 1 IpoayKThI €ro nepepadoTKu.

CnocoOsl  mepepaboTku  HedTHU:  TMEpPEeroHKa, KPEKUHr  (TEPMUUYECKUH,
KaTaJTUTUYEeCKUi), pudopMuHr, nuponus. llponykrsl mnepepaboTku HedTH, uX
MPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMHU YTJIEBOAOPOOB.

DJIEKTPOHHOE  CTPOCHHME  TaJOT€HIPOM3BOJIHBIX  YIJIEBOAOPOAOB. Peakuun
3aMEelIeHus rajoreHa Ha ruJipokcorpynmny. JleficTBre Ha raJoreHInpon3BOIHbIE BOJHOTO
M CIMPTOBOIO pPacTBOpa MIENOYU. B3auMoJeiCcTBHE NUTAIOrN€HAIKAHOB C MAarHUEM
U IMHKOM. lcmosnp30BaHKMe TrajoreHnpOU3BOIHBIX YTIIEBOJOPOJOB B OBITY, TEXHHUKE
Y TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.



denepanbHas pabouas nporpamma | Xumus. 10—11 kmaccel (yriyOJIeHHBIH YPOBEHb)

DKCIepUMEHTATLHBIC METOBI M3YYCHHSI BEIICCTB M MX MPEBPAIICHUIN: H3YUYCHHE
(U3NYECKUX CBOWCTB YIJIEBOAOPOJOB (pacTBOPUMOCTH), KAYECTBEHHBIX pCaKIUi
YIJICBOJAOPOJIOB Pa3IMYHBIX KjIaccoB (oOeclBeUMBaHHE OPOMHOM WIIM HOJHON BOJBI,
pacTBOpa IepMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUIICHa C aMMHUAYHbIM PacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPYKEHHUE YIriIepo/ia U BOJOPO/Ia B OPraHUUECKUX
BCIICCTBAX, IIOJIYUCHHE OTHJIICHA M HM3YyYCHHE €ro CBOWCTB, O3HAKOMJICHHC
¢ kouteknusamMu «Hedtb» u «Yromby, ¢ oOpasiaMu IiacTMacc, KaydykoB M PE3HHBI,
MOJICJIMPOBAHKME MOJICKYJI YTIIEBOJIOPO/I0B M IaJIOr€HITPOM3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamnue oprannyeckue coenHeHus

IIpenensHble OHOATOMHBIE CUPTHL. CTpoeHHE MOJIEKYJ (Ha MpUMEpEe METaHoJa
u 9rtaHona). ['omonmormueckuit psia, oOmas ¢opmyna, H30MepHs, HOMEHKIATypa
u kiaccudukanus. DuU3MUECKUE CBOWCTBA MNPENEIbHBIX OJHOATOMHBIX CIHUPTOB.
Boaopoanbie cBA3M MEX1Yy MOJIEKYJIaMU CIIUPTOB.

XWMUYECKUE CBOWCTBA: pEaKUUMU 3aMEIICHUS, JeruapaTaluu, OKHUCIECHUS,
B3aMMOJECHCTBHE C OPraHUYECKUMU U HEOPraHMYECKUMU KucinoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CHHPTHI. JIefiCTBME 3TaHOJA M METAHOJA HA OpPraHUu3M
yenoBeka. CrocoObl MOMYyYEHUsI U TPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U wu3zoMepusi. OCOOEHHOCTH (PUBHUECKUX
Y XMMUYECKUX CBOMCTB.

MHOroaToMHbI€ CIIUPTHI — STWICHIJIMKOJIb U ININLEPUH. PU3HUECKUE U XUMUYECKUE
CBOMCTBA:! peakuuu 3aMeIlEHNs, B3aMMOJICHCTBUE C OpraHU4EeCKUMH
Y HEOPraHMYECKUMHU KHUCJIOTaMHU, KAaUYE€CTBEHHAs PEaKlMs Ha MHOIOATOMHBIE CIIMPTHI.
JeiictBue Ha opranu3M yenoBeka. CriocoObl MOy4eHUs: U MPUMEHEHHE MHOT0aTOMHBIX
CIIUPTOB.

®enon. CTpoeHue MOJIEKYIIbl, B3AUMHOE BIUSHUE TUIPOKCOTPYIIIBI M OEH30bHOTO
anpa. dusnyeckue cpoicTtBa (peHona. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (heHona.
KauectBennbie peakiuu Ha @enon. TokcuuHocTs (eHona. CrnocoObl MONydeHHUs
U ipuMeHeHue Gperona. GeHoapopmanbaeruiias cMoa.

KapOonunbHble cOeMMHEHUS — albJeruAbl M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIbHOM Tpymnmbl. ['oMonmorndeckue psiabl anbJAETUAOB M KETOHOB, O0O0IIas
dbopMya, usoMepusi 1 HOMEHKIaTypa. Pu3nyecKre CBOMCTBA alibJIETUA0B U KETOHOB.

XHWMUYECKUE CBOMCTBA albJETUIOB U KETOHOB: pPEAKUUU NPHUCOCIUHECHUSI.
OxucrieHue alpJeruioB, KaUeCTBEHHbIE PEAKIMU Ha ajbaeruabl. CrocoObl MOTydeHHUs
Y IPUMEHEHUE aJbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBbIE KHUCIOTBL. (OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3omepuss u HomeHkinarypa. dusnueckue CBOWCTBA
OJTHOOCHOBHBIX MpPENEIbHBIX KapOOHOBBIX KHUCIOT. BomoOpoaHble CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT.

XVWMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA, PEAKIUs ATepUPHUKAINN, pPEaKIIHH
C YYaCTHEM YIJIEBOJOPOJHOrO paguKaa.

OcoOeHHOCTH CBOWCTB MYpPaBbUHOM KUCIIOTHI.

10
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[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX dUpax.

MHorooOpazue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPEIEIbHBIX
U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKAPOOH OBBIX
KucIoT. [IpeacraBurenu BhICIIUX KapOOHOBBIX KHUCJIOT: CTE€APUHOBAS, MAIbMUTHHOBAS,
oJieMHOBAasi KUCIOTHI. CrocOObI OyUYEeHUS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble »¢upsl. ['omonmormyeckuii psing, oOmas Qopmymna, wu3oMepus
M HOMEHKJarypa. @Pu3MyecKkue U XUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOU
Y IIEJIOYHOM Cpeie.

Kuper. Crtpoenue, (u3MUECKHEe W XUMHUYECKHE CBOMCTBA JKHUPOB: THIPOJIU3
B KUCIION U 1miesouHoi cpene. OcoOEHHOCTH CBOWCTB KHUPOB, COACPKAIIUX OCTATKU
HETpPEAEIbHBIX KUPHBIX KUCTOT. JKUpPBI B IPUPOJIE.

MpbL1a KaK COJTU BBICIITMX KapOOHOBBIX KHUCIIOT, MX MOIOIIIEE JICHCTBHUE.

OO6miast xapaktepuctuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, JIH-
U TIOJIUCaXapu/ibl).

MoHocaxapuapl: TIIOK03a, (pykTo3a. (Dusnueckwe CBOWCTBA W HAXOXKIICHUE
B nipupojie. POTOCUHTES.

XUMHUUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U aJIbJAETUIHON
TPYII, COUPTOBOE U MOJIOYHOKHUCIIOE OpoxkeHue. [IprumeHeHne ritoKo3bl, ee 3HaueHUe
B KU3HEAEATEIbHOCTU OpPraHU3Ma.

Jucaxapunpl: caxapo3a, MajabTo3a. BOCCTaHABIMBAIOIIME W HEBOCCTAHABJIUBAIOIINE
nucaxapunbl. ['maponns qucaxapuaoB. HaxoxaeHne B npupoae U NpruMEHEHUE.

[Tonucaxapunapl: Kpaxmani, TJIMKOT€H M 1Hemunono3a. CTpoeHne MakKpOMOJIEKYI
KpaxMaja, TJIMKOT€Ha W LEeJUTI0JI03bl. PU3NUeCcKhe CBOMCTBA Kpaxmaia U LEJUTI0JI03bI.
XUMHUYECKHE CBOMCTBA Kpaxmasa: THUIPOJIN3, KA4YEeCTBEHHAsl pPEakius C HOJOM.
XUMHUYECKHUE CBOWCTBA IIEJUTIOJIO3BI: THAPOIU3, TOJNy4eHHE dS(PHUPOB IEILTIOIO3BI.
[TonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIM IIEJK).

ODKCHEPUMEHTAIbHBIE METOJbl H3YyYE€HUS BEHIECTB M HUX MPEBPAICHUMN:
PaCTBOPUMOCTh PA3JIMYHBIX CHOUPTOB B BOJAE, B3aMMOACHCTBUE ITAHOJA C HATPHUEM,
OKHCJIEHUE JTUJIOBOTO CHOUPTa B aIbJETH]I HAa PACKAJICHHOW MEIHOW IPOBOJIOKE,
OKHMCJICHHE JTUJIOBOTO CHOUPTA JAUXPOMATOM Kaius (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAUECTBEHHBIC pEaKIMM Ha albAeruabl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u rugpokcuaom meau(ll)), peakmus ravnepuHa C THIPOKCHIOM
Menu(Il), xumuuyeckue CBOWMCTBAa pPacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJCHCTBHE
pacTBopa TJIIOKO3bl ¢ ruapokcuaom Menu(ll), B3aumoneicTBue Kpaxmajia ¢ HOJOM,
pElIeHHe SKCIEPUMEHTANBHBIX 337a4 1Mo TeMaMm «CrnupThel U GeHomnb», «KapOoHOBbIE
KUCIOTHI. CIIOKHBIE 2PUPBI».

A3oTcoaep:kaiyue OpraHuyecKkue coeJnHeHust

AMUHBI — OpraHWYecKue TMPOU3BOAHBIE amMmuaka. Kiaccudukanus aMHHOB:
amdaTHIeCKUe U apoMaTHYCCKHE, NEPBUYHBIC, BTOPUYHBIE M TpeTHuHbIe. CTpOCHHE
MOJIEKYyJ, oOmas ¢opMmyna, HU30MEpHUs, HOMEHKJIaTypa U (U3UYECKHUE CBOWCTBA.
XUMHUYeCKre CBOMCTBA ali(PaTHIECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKUJIMPOBAHUE,
B3aHMMOJICMCTBHE TIEPBUYHBIX aMUHOB C a30TUCTON KUCI0TOM. COoJii aJIKUJIaMMOHHUS.

11
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AHWINH — TpPEACTAaBUTENIb aMUHOB apoMarudeckoro psga. CTpoeHue aHUIIUHA.
B3anMHoOe BiMsiHUME TPYIIT aTOMOB B MoJieKyJsie aHWIMHA. OCOOCHHOCTU XUMHYECKUX
CBOMCTB aHWJIMHA. KauecTBEHHbBIC pEaKIIUX HA aHWJIHH.

CniocoObI TONTydeHHUS ¥ MpUMEHEHNEe amndaTndeckux aMuHoB. [lorydenne aHuimHa
U3 HUTPOOEH30Ia.

AmuHokucnotel. HoMmenkiarypa u  uzomepusa. OTaenbHbIE IPEACTaBUTEIN
0-aMHHOKHUCJOT: TJIMIMH, ajJaHuH. Ou3ndecKkre CBOMCTBA aMHMHOKHCIIOT. XHMMHUYECKHE
CBOICTBA aMMHOKHUCJIOT KaKk aM(pOTEpPHBIX OpPraHWYECKUX COCAUHEHUM, peaKius
MOJIMKOHJEHCAIIUM, OOpa3oBaHWE TENTUIHONW CBs3U. buosnormdyeckoe 3HaueHUE
aMUHOKUCJIOT. CUHTE3 U THAPOIIU3 MENTHUIOB.

benku xak npupoaHsie noauMepsl. llepBuynas, BTopudHasi U TpeTUUHAsi CTPYKTYypa
O0enmkoB. XWUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JCHATYpaIusi, Ka4eCTBCHHBIC
peaxiuu Ha OeNKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEeHHUs] BEUIECTB U HUX MPEBPAILCHUI:
pacTBopeHHEe OCJIKOB B BOJIC, JeHATypalus OCJIKOB IPU HarpeBaHUM, 1IBETHBIC PEAKIIUH
Ha O€NKH, pelIeHue SKCIePUMEHTAIBHBIX 3aad MO0 TeMaM «A30TcoaepKaliune
OpraHUYECKHE COCAUHEHU» U «Pacro3HaBaHuEe OPraHUYE€CKUX COCTMHEHMI.

BbicokoMoOJIeKyIsIpPHBIE COCAUH CHUS

OCHOBHBIE TOHSITUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED,
MIOJIMMEP, CTPYKTYPHOE 3BE€HO, CTENEHb NOJMMEPHU3aLliN, CPEIHSS MOJIEKYJIIpHas Macca.
OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA — IOJMMEPU3ALIUS
Y TIOJIMKOH/ICHCALHI.

[lomumepuble  Marepuansl.  [lmactmMaccel  (MOJAMATUIICH,  MOJUIPONMIIEH,
MOJIMBUHUWIIXJIOPH /I, MOJIUCTUPOII, OJIMMETUIIMETAKPUIaT, NOJIMKApOOHATHI,
nonusTUIeHTepedTanar). Y tunuzauus u nepepaboTKa MmiacTHKa.

DnacToMephl: HAaTypaJbHbIM KaydyyK, CHUHTETHYECKHE KaydykKu (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBHIN). Pe3uHa.

BonokHa: HaTypanbHble (XJIONMOK, IIEPCTh, IIEIK), HMCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpOH U JIaBCaH).

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX [PEBPALLCHUN:
O3HaKOMJICHHE C O0Opa3llaMH TPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB, pellleHHEe dKCIEPUMEHTAbHBIX 3a/lay 1o TeMe «Pacrno3HaBaHue miactmace
Y BOJIOKOH.

PacueTHsle 3a1a4n.

Haxoxaenue MoseKkyIsspHOi (OpMYibl OPraHUYECKOro COEAUHEHUS 10 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSLIMX B €ro COCTaB, HAXOXKJIECHUE MOJIEKYJISIPHOU (POPMYIIbI
OpPraHMYECKOr0 COEAUHEHUs Mo Macce (00beMYy) MPOAYKTOB CTOPAHMUS, 110 KOJIUYECTBY
BelecTBa (Macce, 0OBEMY) MPOAYKTOB pEaKIMW W/ WA HUCXOJHBIX BEIECTB,
YCTaHOBJICHHE CTPYKTYpHOH (OpMyJibI OpPraHMYeCcKOro BELIECTBA Ha OCHOBE €ro
XMUMHUYECKHUX CBOICTB MM CHIOCOOOB MOJY4E€HHUsI, OTIPEIETICHUE 0N BBIXOJa MPOAYKTa
pEeaKUry OT TEOPETUUECKU BO3MOXKHOTO.
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MexnpeaMeTHbie CBSI3H

Peanmzanus MeXNpEeaMETHBIX CBSA3€HM IIPU W3YYEHHH OPraHUYECKOW XHWMUU
B 10 Ky1acce oCyIIECTBIISIETCS YEpe3 UCII0JIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAyYHBIX
NIOHATUH, TaK U MOHATHM, NPUHATHIX B OTAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOI' O
LUKJIA.

OOmue ecTeCTBEHHO-HAay4yHbIE TIOHATHUSA: SIBJICHHME, HAYYHbIH (pakT, TUIOTE3a,
TEOpUs, 3aKOH, aHaJliuW3, CHUHTE3, Kiaccuukalus, HaOI0IEHUe, HU3MEpPEHHE,
DKCHEPUMEHT, MOZENb, MOJIECIINPOBAHUE.

dusuka: marepusi, aTOM, dJIEKTPOH, [IPOTOH, HEUTPOH, MOJIEKYJA, IHEPIETUYECKUN
YpOBEHb, BEUIECTBO, TeJI0, OOBEM, arperarHoe COCTOSHUE BEIIEeCTBa, (U3HUECKUE
BEJIMYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, SJHEPT U, MaCCa.

buonorusi:  knmerka, opraHm3Mm, 9JKocucTtema, Owochepa, wmerabommsm,
HACJIEZICTBEHHOCTh, AaBTOTPO(HBIA U TeTEPOTPOPHBIA THI MUTAHUSA, OpOKEHHE,
¢dorocunTes, IbIXaHue, OCNKH, YTIEBObL, KUPbI, HYKJICMHOBbIE KUCIOTHI, ()EPMEHTHI.

I'eorpadus: nonesHple HCKONAEMbIE, TOIUIUBO.

TexHonorus: NUINEBbIE MPOAYKTHI, OCHOBBI PALlMOHAIBHOIO NUTAHUS, MOIOIIHE
CPEACTBA, MaTEPUAJIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

OBIIASA U HEOPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XUMMH

AtoMm. CocTaB aTOMHBIX A1€p. XUMHUYECKHUM 2JIeMEHT. 30TOMBI.

CtpoeHue 3JIeKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIC YHCIIA. DHEPreTUYECKHUE
YPOBHU U MOAYPOBHU. ATOMHBIE opOutaiu. Knaccudukaius XUMMAUYECKUX 3JIEMEHTOB
(s-, p-, d-, f-omements!). PacopeneneHue 3IEKTPOHOB IO aTOMHBIM OpPOHTAIIIM.
DneKTpOoHHbIE KOH(MUTYpAllMK aTOMOB JJIEMEHTOB NEPBOTO — YETBEPTOrO TEPUOIOB
B OCHOBHOM U BO30Y>KJICHHOM COCTOSIHHH, dJIEKTPOHHBIE KOH(DUTYpAITUN HOHOB.

DIIEKTPOOTPUIIATENBHOCTD.

[Tepuonuueckuii 3akoH W llepuoamyeckass cucTreMa XUMHYECKUX DJIEMEHTOB
.. MengeneeBa. CBs3b NEPUOAUYECKOTO 3akoHa M llepHoauyuecKkol CHCTEMBI
XUMHYECKUX IJIEMEHTOB C COBPEMEHHOM TEOpPHUEN CTPOCHHUSI aTOMOB. 3AaKOHOMEPHOCTH
HM3MEHEHUs] CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU IPOCTHIX U CIOKHBIX
BEIIECTB IO TpynnmaM U [epuojaM. 3HAUCHHE TMEPUOAUYECKOrO0  3aKOHa
J1.1. Menpeneena.

XUMHYECKasi CBSA3b. BHIbl XUMHYECKOW CBSI3U: KOBAJCHTHAasA, HWOHHAas,
MeTtamyeckas. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHOW CBSI3U: OOMEHHBIN U TOHOPHO-
aKLENTOPHBIN. DHEPrus U JyinHa CBA3U. [ [0S pHOCTD, HAMPaBIEHHOCTh U HACKHIIIAEMOCTh
KOBaJICHTHOW cBsA3U. KparHeie cBaA3u. BopoponHas cBsa3b. MeXMOEKyIIspHbIE
B3aMMOJICCTBHUSL.

BaneHTHOCTh ¥ BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJICKYJI C UX T€OMETPUUYECKHUM CTPOCHHEM (Ha TpUMEpPE COCIUHEHUH 3JIEMEHTOB
BTOPOTO MEPHUOJIA).
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[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHUsiX. CocTaB KOMIUIEKCHOTO HMOHA:
KOMILIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAYCHHUE KOMIUIEKCHBIX coeauHeHuil. [loHsTue
0 KOOPAVMHAIMOHHON XUMUH.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. THIBI KPUCTAILTMYECKUX
pelieToK (CTPYKTYp) ¥ CBOWCTBA BEIIIECTB.

[Tonsitue o aucnepcHbix cucrtemax. Mcrunasie pactBopbl. CiocoObI BBIpaKEHUS
KOHIICHTpAllMM PacTBOPOB: MaccoBas JOJi1 BEIIECTBA B pPacTBOpE, MOJISIpHAL
KOHIIEHTpanusi. HacplllieHHble U HEHACHIIIEHHBIE PacTBOPbHI, PacCTBOPUMOCTb.
Kpucramnoruaparsi.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpuUBHAIbHBIC
Ha3BaHUS OTJEIbHBIX MPEICTaBUTENICH HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMu4ecKux peakifii B HEOPraHMUeCKON U OPraHnYeCKON XUMHUH.
3aKOH COXpaHEHHSI MAcChl BEIIECTB; 3aKOH COXPAHEHUs W NPEBpalllCHUsi SHEPruu
Ipy  XUMHUYECKHX  peakiusax. TemaoBbie A(POEKTb  XUMUYECKUX  PEaKIIHi.
TepMoXUMUYECKUE YPABHEHUSI.

CKOpoCTh XMMHUYECKON peakluH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB.
['oMOreHHbIE U TETEPOreHHbIE peaklni. Kartanus u Kkatanu3aTopsl.

OOpatuMble W HEOOpaTUMbIE peaKIuu. XuMU4Yeckoe paBHOBecue. DakTopwi,
BIIMSIONINE HAa TMOJOXKEHUE XUMHYECKOTO PABHOBECHS: TEMIIEpAaTypa, JaBICHUE
Y KOHILICHTPALIMH BEILECTB, YYacTBYIOMMX B peakund. [Ipuanun Jle [latense.

Onextponutuyeckas nuccouuanus. CunbHble U ciaOblie 37eKTpoauThl. CTeneHb
nucconuann. Cpena BOOHBIX PACTBOPOB: KHCJOTHAsl, HEWTpaibHas, IIEIOYHAs.
Bonoponusrit nokazarens (pH) pactBopa. ['maponus coneit. Peakinu nonHoro ooMeHa.

OKUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CTeneHb OKUCIeHUsl. OKUCIUTENb
Y BOCCTAHOBHTED. [Iporieccyl OKHCIEHN U BOCCTAHOBIICHUS. BaxKHENIIINE OKUCIUTEIN
1 BOCCTAaHOBUTENW. MeTo1 2JIEKTPOHHOTO OajlaHca. DJIEKTPOJIN3 paCTBOPOB U PacIjIaBOB
BEILIECTB.

DKCIEpUMEHTAIbHBIE METO/IbI M3YUYEHUS BELLIECTB U UX MPEBPALLCHUIN: Pa3JI0KEHHE
MEPOKCUJAa BOAOpPOAA B TMPUCYTCTBUM KATaM3aTOPa, MOJEIM KPUCTAUIMYECKUX
pEIeTOK, TPOBEICHNE PEaKIMid WOHHOTO OOMEHa, OMpeNesieHHe CpPeIbl PacTBOPOB
C TIOMOIIBI0 WHIWKATOPOB, M3YUCHHUE BIMSHUS Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIUM U TOJI0)KEHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannuyeckast Xumusi

[Tonoxxenne HemeTaiuioB B Ilepuomnyeckolt cucTeMe XMMHYECKHX 3JIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTpPOCHHUSI HUX aTOMOB. DU3MYECKHE CBOICTBa
HEMETAJIOB. AJUIOTpOIUs HEMETayioB (Ha mpuMepe Kuciopojaa, cepsl, docdopa
U yIJepojia).

Bonmopon. Ilomydenue, Qusnueckue W XUMHUYECKHE CBOWCTBA: peaKIuu
C METAJJITaMU ¥ HEMETAJIaMHU, BOCCTAHOBHUTEJIbHBIC CBOMCTBA. [ HIpu/IbI.

lamorenpl. Haxoxnenne B TpupoAe, CHOCOOBI TMONMy4YeHUs, (U3HUIECKUE
U XMMHYECKHE CBOHCTBA. ['aioreHoBOmOpOAbl. BakHeillne KucIopoacoaepKaiiue
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COCAMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CHOCOOBI TOTYyYEHUS
rajgoreHoB. [[puMeHeHne rajoreHoB U UX COEAUHEHUN.

Kucnopon, o3oH. JlaboparopHble W MPOMBIIUICHHBIE CIOCOOBI TMOJTYYEHHUS
kucinopona. duznueckue U XUMUYECKUE CBOKMCTBA U IPUMEHEHHUE KUCIOpOAa U 030HA.
Okcuabl U NEPOKCHUIBI.

Cepa. HaxoxaeHue B mpupojie, CocoObl MoJydeHus1, pu3nueckue u XUMUIECKUE
cBoiictBa. CepoBogopon, cyabduasl. Oxcun cepbi(IV), okcun cepwi(VI). Cepuucras
1 cepHasl KUCIOTHI U uX coid. OCOOCHHOCTH CBOMCTB CEpHOM KHCIOTHL. [IpuMeHeHHe
CEpBI U €€ COCTMHCHUU.

A3zotr. HaxoxxaeHue B mpupojie, Criocoobl MoiaydyeHus, GU3n4ecKue U XuMHIECKUe
CBOMCTBA. AMMUAK, HUTpUIbl. OKCHUJIBI a30Ta. A30TUCTas U a30THAsA KUCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOWCTB a30THOM KHUCHOTHL. IIpuMeHeHune a3oTa M €ro COEeIMHEHHI.
A3oTHBIE yTOOpEeHHUS.

®ochop. Haxoxnenne B mOpUpoAe, CIOCOOBI MOMydeHUs, (unyeckue
u xummndeckue cpoiictBa. ®ochunpt u hochun. Oxcunpl pocdopa, hpochopnas kuciaora
u ee conu. [Ipumenenue pocdopa u ero coenuaeHuii. @ochopHbie y10OpeHHUS.

Yraepon, HaxoxaeHue B mpupojae. AsiorponHbie moaudukauuu. duznueckue
U XUMHUYECKHE CBOMCTBA MPOCTBHIX BEILIECTB, OOpa30BaHHBIX yriepoaoM. OKcUn
yraeponaa(ll), okcun yraepona(IV), yronapHas KHUCIIOTa M €€ COJMU. AKTHUBHUPOBAHHBIM
yrouib. [I[puMeHeHne MpoCThIX BEIIeCTB, 00pa30BaHHBIX YIIIEPOIOM, U €r0 COCTUHEHHIA.

Kpemunii. Haxoxaenue B mpupone, CHocoObl MOJAy4YeHUs, (PU3NUECKHE
u xumuyeckue cpoictBa. Oxcun kpemHusa(IV), kpemHueBasi KHUCIIOTa, CHUIUKATHI.
[IpuMenenue kpeMHUs U ero coequHeHnil. CTekso, ero nojay4yeHue, BUIbl CTEKIIA.

[Tonoxxenne w™etamwioB B llepuoamyeckonl CHCTEME XUMHYECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaJUIOB.

O6mue ¢usnyeckue CcBOMCTBA MeTaioB. lIpuMeHeHHe MeTaioB B  OBITY
1 TexHuke. CIuiaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUHN Psii HApsDKeHU MeTautoB. OOmme cCrocoObl MOTydeHHUS
METAJUIOB: THUAPOMETAIUTYPIUsl, MUPOMETAITYpPrus, 3JeKkTpomeramtyprus. [lonstue
0 KOoppo3u# MeTayioB. CriocoObl 3alIUTHl OT KOPPO3UHU.

O6mrast  xapaktepuctuka wmetaioB [A-rpynmel  Ilepuoandeckoil  cucteMbl
XUMHUYECKUX 3JeMeHToB. Harpuil m kanuil: monydeHue, Quanyeckue M XUMUYECKHE
CBOICTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mass xapakrepuctuka MetamioB [IA-rpynnsl  Ilepuoandeckoil  cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KajubllMi: MOoTy4eHue, PU3nueckrue U XMMUYECKUe
CBOMCTBA, NPUMEHEHHUE IIPOCTHIX BELIECTB M HUX COCAMHEHUH. JKECTKOCTh BOJBI
U CIIOCOOBI €€ YCTPAaHEHHUS.

AmoMHUHMIL: TOdMydYeHHe, (PU3MYECKHEe W XMMHYECKHE CBOICTBAa, MPUMEHEHUE
MIPOCTOr'0 BEIIECTBA U €ro coequHeHuil. AM@oTepHbie CBOICTBAa OKCHAIA U THIPOKCHIA
ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.
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OOmiast  xapakTepucTuka  MeTauioB  moOouHbix  moarpymm  (B-rpymm)
[leproauueckor CUCTEMBI XUMUYECKUX JIEMEHTOB.

dusznueckue W XUMUYECKHE CBOWCTBA XpoMa U €ro coeauHeHui. OKcuubl
u rtuapokcuasl  xpoma(ll), xpoma(lll) um xpoma(VI). Xpomarbl U AUXPOMATHI,
UX OKHCIIUTENbHBIE cBONcTBA. [lonydeHne u npuMeHeHre XpoMa.

du3nyecKkne U XMMUYECKUE CBOKWCTBA MapraHia W €ro coeAuHeHui. BaxHenme
coenuHenuss  mapranna(ll), wmapranua(IV), wmapranna(Vl) wu  wmapranma(VID).
[lepmaHranar Kajius, ero OKUCIUTEIbHbIE CBOMCTRA.

duznueckre W XHMHUYECKHE CBOMCTBA JKele3a U ero coeauHeHuil. OKCHubl,
ruapokcuasl U conu ckenesa(ll) u sxkenmesa(Ill). Ilomydenue W mpuUMeEHEHHE >Xese3a
Y €ro CIUIABOB.

du3nyecKkne M XUMHUYECKHE CBOMCTBA Meau U ee coeauHeHui. [lomyuenue
Y IPUMEHEHUE MEAU U €€ COEAMHEHUI.

[unk: nomy4yeHue, Gpu3nueckue U XMMUYECKHe CBOMCTBa. AM(pOTEpHBIE CBOICTBA
OKCHJIa U TUJIPOKCUJIA LIMHKA, THIPOKCOKOMIUIEKCHI [IMHKA. [[puMeHeHne nuHKa u ero
COCIUHEHUM.

DKCIEpUMEHTAIbHBIE METObl M3YyUYEHHUS BEIIECTB U UX MPEBPALLCHUN: U3y4YCHUE
00pa3lloB HEMETaJlJIOB, TOpeHue cepul, (ocdopa, kxene3a, MarHus B KHUCIOPOJE,
U3YYeHUE KOJUIEKIMM «MeTamisl W CIUIaBb», B3aUMOJCHCTBUE  IIEIOYHBIX
W IIEJOYHO3EMENbHBIX  METauIoB C  BOJOM  (BO3MOXXHO  HMCIOJb30BAHHE
BUJIEOMATEPUAJIOB), B3aMMO/ICHCTBHE LIMHKA U XKeJe3a C paCTBOPAMU KUCIIOT U LIEI0YEH,
KAUEeCTBEHHBIE PEAKIMM HAa HEOPraHWYECKHWE AaHUOHBI, KATUOH BOJOPOJAa M KaTUOHBI
METAJUIOB, B3aMMOJCHCTBUE TMIPOKCUIOB ATOMHHUS M IIMHKA C pacTBOpaMu KHUCJIOT
U IIEJI0YeH, pelIeHnEe dKCIIEPUMEHTANIBHBIX 3a/1a4d no TemaMm «[ anorensi», «Cepa u ee
coeuHEeHUs», «A30T u dochop U UX COeTUHECHUs», «MeTalibl TIaBHBIX MOATPYII,
«Mertasibl TOOOYHBIX TOATPYIIID.

XuMHA U KU3Hb

Ponp xumuu B o0ecrieueHr yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[ToHsATHE O HAYYHBIX METOJIaX TO3HAHUS U METOAOJOIMU HAYYHOTO UCCIIEIOBAHUSI.

Hayunbie npuHIUIBI OPraHU3alMi XUMAYECKOTO MPOU3BOICTBA. [[pOoMEbITIICHHBIE
CIOCOOBI TIONyYEHHUsS] BaXKHEWIIMX BeIIECTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHAKa,
CEpHOM KHUCJOTHI, MeTaHojia). [IpombllIeHHBIE CIOCOOBI TMOJYYEHHS METAJIOB
M CIUIaBOB. XMMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIECH Cpeabl U €ro mocieacTBus. Poib
XHUMHUHU B 00ECIICUCHUH YHEPTeTUUECKON O€30IacHOCTH.

Xumus U 370pOBbE YeoBeka. JlekapcTBenHble cpeacTBa. [IpaBuia ucnonb30BaHUs
JIEKapCTBEHHBIX MpenaparoB. Pojib XuMuu B pa3BUTHU METULIUHBI.

XUMHST TUIIM: OCHOBHBIE KOMIIOHEHTBHI, HHIIEBBIC J00aBKkU. Poiab Xumum
B 00€eCIeYeHUH ITUIIEBOI 0€30MMacHOCTH.

Kocmernueckne u mapdromepHble cpencTtBa. beitoBas xummus. [IpaBuia
0€30macHOr0 UCIOIL30BaHUS MPEIapaToB OBITOBON XMMHH B IIOBCETHEBHOM JKM3HH.

XHUMHUS B CTPOUTEILCTBE: BAXKHEHIITHE CTPOUTENIbHBIC MaTepHabl (IIeMEHT, OCTOH).
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XUMHS B CEIBCKOM X03s11icTBe. OpraHNvecKrue U MUHEPAIbHbBIE YT0OpEHUS.
CoBpeMeHHbIE KOHCTPYKIIHOHHBIE MaT€pHabl, KPaCKH, CTEKJIO, KEpaMHKA.
PacueTHbie 3amaun.

Pacuersl: Maccel BemiecTBa WM oObeMa Ta30B 110 H3BECTHOMY KOJIMYECTBY
BCIIIECTBA, Macce WIM O0BEMY OJHOIO M3 YYaCTBYIOIIMX B PEaKI[MH BEIIECTB, MACCHI
(oObeMa, KOJUYEeCTBa BEIIECTBA) MPOJYKTOB PEAKIIUM, €CIU OJHO W3 BEIISCTB UMEET
npuMmecd, Macchl  (0ObeMma, KOJMYEecTBa  BEIIECTBAa) MPOAYKTA  PEAKIUH,
€CIIM OIHO W3 BEIIECTB JAaHO B BHUJIE PacTBOpa C OINPEAECICHHOW MacCOBOM HOJIEU
pacTBOPEHHOr'0 BEIIECTBA, MAaCCOBOW JOJIM W MOJISIPHOM KOHUEHTPAIMU BEIIECTBA
B pacTBOpE, JOJIA BBIXOJA MPOIYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTrHbie CBA3H

Peanuzarus MeXNpeaMeTHBIX CBSI3eH NPU HM3Yy4YeHHHM OOIIEeH W HEOPraHUYeCKOM
xuMuu B 11 Krnacce ocyiecTBisieTcsl 4Yepe3 MCIONIb30BaHUE KaK OOLIUX €CTECTBEHHO-
Hay4YHBIX MMOHATHUH, TaK U NOHSATUN, PUHATHIX B OTAEJIbHBIX MPEAMETAX €CTECTBEHHO-
HAay4HOT'0 IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBIC TOHSATHS: SBICHWE, HAyYHBIM (DaKT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, KiaccuduUKalus, NEePUOIUYHOCTb, HAOJIOACHUE,
M3MEpPEHHE, IKCIEPUMEHT, MOJIEITb, MOJICIIMPOBAHUE.

dusuKa: MaTepusi, MUKPOMUP, MAKPOMUP, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIbl, PAaJMOAKTUBHOCTb, MOJIEKYJIA, HEPreTUYECKUNA YPOBEHb, BELIECTBO, TEIO,
00BbEM, arperaTHOE COCTOSIHHE BEIEeCTBA, HWACANBHBIN ra3, (U3MYECKHUE BEIUYUHBI,
€IUHHLbI U3MEPEHUS], CKOPOCTh, JHEPTHUsl, MacCCa.

buonorusi: kneTka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MeTadoju3M, MakKpo-
U MHUKPODJIEMEHTBI, OCNKH, >KUPbI, YIJIEBOAbl, HYKICHMHOBBIE KHUCJIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK SHEPTUM B SIKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpPHBIE MOPOJbI, IOJE3HBICE HCKOMAEMbIE, TOIUIMBO,
PECYPCBL.

TexHOonorus: XUMHUYECKAs] MPOMBIIIICHHOCTh, METAUIYPIUsi, CTPOUTEIIbHBIC
MaTepHUaNbl, CEJIbCKOXO3SMCTBEHHOE TMPOU3BOJACTBO, MHUIIEBAs IPOMBIIUIEHHOCTb,
dbapmarieBTHYECKass TPOMBIILICHHOCTh, MPOW3BOJACTBO KOCMETHUYECKHX IIPErapaToB,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JJIEKTPOHHAS IPOMBILIIIEHHOCTD,
HaHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS 00 yUarOITUMHUCS
nmporpaMM  CpefHero o0mero oOpa3oBaHUsA: JIMYHOCTHBIM, METalpeaMETHBIM
U TIPEMETHBIM.

B cooTBeTcTBMM C CHCTEMHO-IEATEIHHOCTHBIM TIOAXOJOM B CTPYKType
JUYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUsS» Ha YPOBHE CPEIHEro oOIIero
00pa30oBaHUsl BbIACIICHBI CIEIYIOUIUE COCTABIISIONIHE:

OCO3HaHHE 00YYaIOIIUMHUCS POCCUICKOM IpakIaHCKON MAEHTUYHOCTH;

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPE/IEICHHUIO;

HaJIMYK€ MOTUBAILIUU K O0yUYEHUIO;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSI PYKOBOJACTBOBATHCA MPHUHATHIMU
B 00111eCTBE MTpaBUIaMU U HOPMaMU MOBEJCHUS;

HAJIMYUe MPAaBOCO3HAHUS, YKOJIOTUYECKON KYIbTYPHI;

CHOCOOHOCTH CTABUTH 1€ U CTPOUTH KU3HEHHBIC MJIaHbI.

JIMYHOCTHBIE  pe3yJabTaTbl  OCBOEHUS  MpeAMeTa  «XHUMHUS»  OTpa)xaroT
C(OPMHUPOBAHHOCTb ~ OIBITA TIO3HABATEIBHOW M  TPAKTHUUYECKOW JAEATEIHLHOCTH
00yyarouMxcs B MpOLECcCce pealn3aly 00pa3oBaTeIbHOMN 1eATEeIbHOCTH.

JInuHOCTHBIE  pe3yiabTaThl  OCBOEHHUS  NpeaMeTa  «XHUMHsS»  OTPaKaroT
C(OPMHUPOBAHHOCTH  OMBITA TIO3HABATEIBHOW M  TPAKTHUUYECKOW JAESATEIHLHOCTH
00yyarouxcsi B MpoLecce peann3aui 00pa3oBaTeNIbHON AEITeIbHOCTH, B TOM YHUCIE
B YaCTH:

1) rpa:kIaHCKOro BOCTIUTAHMSA

OCO3HaHUSl O0YYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEM,
YBa)XCHUS K 3aKOHY U IIPABONOPSAKY;

IIPEACTABIICHUS O COLMAIBHBIX HOPMaxX M MPABWIAX MEXIMYHOCTHBIX OTHOLIEHUHN
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MEATENBHOCTH IPHU CO3AAHUM YYEOHBIX
IIPOCKTOB, PEIICHUWU Y4eOHBIX U TMO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHWU XUMHUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTY MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS], JTOTUKY U apryMEHTBI
JPYTUX MPHU aHAJIM3€ Pa3JInYHbIX BUJIOB y4€OHOU IEATEIbHOCTH;

2) MAaTPHOTHYECKOr 0 BOCIIUTAHHUS:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY  HAcCJICIIHIO
OTE€UECTBEHHON XUMUU;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJAaCTH TEOPUM W TPAKTHIECKOTO
MPUIIOKEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YJbTAT JJIUTEIbHBIX
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HAOJIOJICHUI, KPOIOTJIUBBIX 3KCIEPUMEHTAIbHBIX IOMCKOB, IOCTOSIHHOIO TpyJla
YUEHBIX U NTPAKTUKOB;

MHTEpECa M IMO3HABATEIbHBIX MOTHBOB B IIOJYYEHHHM M IOCIECAYIOIIEM aHAIU3E
uH(pOpMaIH O NEPEIOBbIX JOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMSI, ’TUYECKOT0 TTOBEICHNS;

CIIOCOOHOCTH OIIEHUBAaTh CHUTYyallMH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO -HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH,;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE U MOCTYIKA CBOMX TOBAPUIIEH C MO3ULIUIN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

4) popMupoBaHNS KYJIHTYPbI 310POBbSI:

NOHMMAaHUs LIEHHOCTEN 310pOBOr0 M 0€3011aCHOr0 00pasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3HMUECKOMY M TCHUXUYECKOMY
3JI0pPOBBIO;

COOIOZICHUST TpaBUJ 0OE30MacHOTO OOpaleHusi ¢ BEIecTBAaMHU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYOBOU EATENBHOCTH;

NOHMMAaHUS LIEHHOCTU MPaBWJI UHAWBUYaIbHOIO U KOJUIEKTUBHOIO 0€30IacHOI0
IIOBEJICHMS B CUTYaLUSIX, YTPOKAIOIINX 310POBBIO U XKU3HH JIFOJIEH;

OCO3HAHUSl TOCJIEICTBUM M HENPUATUS BPEOHBIX MPUBBIUEK (YNOTpeOseHus
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMUs:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B YU€OHO-MCCIIEI0BATEILCKON e TENHHOCTH,
OOIIIECTBEHHO TMOJIE3HOM, TBOPUYECKON U APYTUX BUIAX NEIATCIHLHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4acTHE B PEUICHWH MPAKTUYECKUX 3a]ay COLUAIBLHOU
HaIPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpEca K MPaKTUYECKOMY U3YYEHHIO MPOoQeccril pa3IMuHOro poja, B TOM YHUCIe
Ha OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUY;

YBOXEHUS K TPYAY, JIOJSAM TPYy/Ja U pe3yJibTaTaM TPYIAOBOU IeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAJIbHOW TPAaeKTOpUHU OOpa3OBaHMUS,
Oynyiieil mpodeccun W peanus3ald COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMHUHU, HHTEPECOB W MOTpeOHOCTEH
o0111eCTBA;

6) IK0JIOrH4€eCKOro BOCIMTAHMS:

HKOJIOTUYECKU IIEJIECOOOPA3HOr0 OTHOIIEHMs] K TPUPOAE Kak HCTOYHUKY
CYILIECTBOBAHHUS )KU3HU Ha 3EMIIE;

NOHMMaHUsl TJIOOATBHOTO  XapakTepa OSKOJOTMYECKHX MpoO0JieM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMAIIbHON CpeJibl;

OCO3HAHMSI HEOOXOAUMOCTH MCIOJB30BAHMS JOCTHIKEHUN XUMUU JJI PElICHUs
BOIPOCOB PALIMOHAIBHOIO IPUPOIOIOJIE30BAHUS;
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AKTUBHOTO HEINPUATHUS ACHUCTBHUM, NMPUHOCAIIMX BPEN OKPYXKAIOIIEH HPUPOAHOU
cpene, yMEHHUs MPOTrHO3UPOBATh HEOIATONPHUSATHBIE HKOJIOTMYECKUE TOCIEICTBUS
IIPEAIPUHUMAEMBIX JEHCTBUN U IIPENOTBpALIATh UX;

HaJIU4UsA PA3BUTOIO HKOJIOTMYECKOTO MBILUIEHUs, JKOJOTMYECKOM KYJIBTYpHI,
OIbITA JIEATEIBHOCTH JKOJIOIMYECKOW HAIPaBICHHOCTH, YMEHHs DPYKOBOJCTBOBATHCS
UMU B TIO3HABaTEIbHOW, KOMMYHUKATUBHOM M COITMAIBHOW MPAKTHUKE, CIIOCOOHOCTH
Y YMEHHUSI aKTUBHO IIPOTUBOCTOATH UIEOJIOTUU XeMO(hoouu;

7) IEHHOCTH HAYYHOT O TIO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 OOIIECTBEHHOU MPAKTHKU;

MMOHUMAaHUs CIeNU(PUKNA XUMHUKM KaK HayKd, OCO3HAHUS €€ poiu B (POPMUPOBAHUHU
pallMOHAILHOTO  HAYYHOTO  MBIIUICHUS, CO3JaHUM  LEJIOCTHOIO  IMPEACTABJICHUS
00 OKpY)KaoIllleM MHUpE Kak O €AMHCTBE MPUPOABI U YEIOBEKa, B TO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U PEIIeHUH MPoOIeM COXpaHEHUs MPUPOIHOTO paBHOBECHS;

yOeXKAEHHOCTH B 0CO00M 3HAUUMOCTH XUMHUH JIJIs1 COBPEMEHHOW ITUBUITU3ALIUU: B €€
TYMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XXHOHW pOJIM B CO3JaHUM HOBOU 0asbl
MaTepUaIbHON KYJIbTYphI, B PEUICHUM TJIOOATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEeJI0BEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, TTUIIIEBOM U YKOJIOTUYECKOM 0€30MMacHOCTH,
B Pa3BUTUU MEIUIIUHBI, 00CCIICYECHUU YCJIOBUH YCHEHIHOTO TpPyAa U SKOJOTMYECKHU
KOM(OPTHOH KU3HU KaKJIOr0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSl CYIIIHOCTH METOAOB MO3HAHMS,
UCIOJIb3YeMbIX B E€CTECTBEHHBIX HAYKaxX, CIOCOOHOCTH HCIIOJIb30BATh IMOIydaeMble
3HaHMS Uil aHalIW3a U OOBSCHEHUS SIBJICHHM OKPYKAIOIIETO MUpa M MPOUCXOISIINX
B HEM HU3MEHEHUM, YMEHHS JenaTh 0OOCHOBAHHBIC 3aKJIFOYEHHS Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C LIEJIbIO TTOJTY4YE€HUS JOCTOBEPHBIX BHIBOIOB,;

CITOCOOHOCTH CaMOCTOSATENILHO HCIOJIb30BaTh XUMUUYECKUE 3HAHUS ISl pelIeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON IESITEIbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUU MO XUMHUH B COOTBETCTBUHU C KU3HCHHBIMU
NOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHaIbHOMI
JEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHUS MPOTpaMMbl 10 XUMHUU Ha YPOBHE
CpellHero o011ero oopa3oBaHus BKIIOYAOT:

3HAYUMBIC TUTST dbopMupoBaHUS MHUPOBO33PCHHUSI 00yJaronmxcst
MEXIUCITUIUITMHAPHBIE  (MEXKIIPEAMETHBIC) OOIICHAYYHbIC TOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MUpa U CHEIU(UKY METOIOB TTO3HAHUS, UCIIOJIE3yEeMBIX
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B ©CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, SHEPTHs, SIBICHHUE, MPOIECC, CUCTEMA,
HAayYHBIN (DaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAHHE,
HaO0JI0/ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCAJIbHbIE Yy4eOHblE JEHCTBUA (TO3HABATEIbHBIE, KOMMYHHUKATUBHEIE,
perynatuBHbie), obecrieunBaromme (GopmupoBaHue (¢GYHKIIMOHATBHOW TI'PAMOTHOCTH
U COIMAJILHOM KOMTIETEHITNN 00YyJarOIINXCS;

CIIOCOOHOCTh O0YYaIOIIMXCSl MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUILIIMHAPHEIE,
MHPOBO33PEHYCCKHE 3HAHUS M YHUBEpCAJIbHBbIC y4eOHBIC NCUCTBHUS B MO3HABATEIHHOU
Y COLMAIBHOM ITPAKTHUKE.

MeranpenMeTHBIC pe3yIbTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATbHBIMU YICOHBIMU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE A1elCTBHS
Bba3oBble Jornueckue aeMcTBUA:

CaMOCTOSITETTLHO (DOPMYTUPOBATh U aKTYaJIHM3UPOBATh MPOOJIEMY, paccMaTpruBaTh
€€ BCECTOPOHHE;

ONPEAEIISTh LENH ACATEIbHOCTH, 3a4aBas TapaMETPhl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C MIOCTABIICHHBIMH LIESIMU;

VCIOJIb30BaTh MPU OCBOCHUM 3HAHUU ITPUEMBI JOTHYECKOI0 MBIIICHUS: BBIJCIATh
XapaKTEepHbIC TMPU3HAKW MOHATUHA W YCTAaHABJIMBATh WX B3aUMOCBS3b, HMCIIOJb30BAaTh
COOTBETCTBYIOIINE IMMOHITHS JJIs1 OOBSICHEHUS OTACIBHBIX (PAKTOB M SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUHU JUIS KiIacCU(PHUKAIIMKU BEIIECTB M XUMHYCCKHUX
peaKIui;

YCTaHABJIMBATh MPUUYNHHO-CJIEICTBEHHBIC CBSA3U MEXAY U3YUA€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKHUE pacCyxkAcHUs (MHIYKTUBHBIC, NCAYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM U TMPOTHUBOPEUMSI B PACCMATPUBAEMBIX SABJICHUSX,
(GhOopMyIMPOBATH BHIBOJBI U 3AKITIOUCHUS;

MPUMEHATh B NPOLIECCE IMO3HAHUS HCIOJIb3YEMbIE B XUMHUM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIEIBHBIE TPEICTABICHUS] — XUMUYECKUM 3HAK
(cUMBOJ) »BJEMEHTa, XUMHUYecKas (OopMyna, YpaBHEHHE XHUMHUYECKON peakiuu —
IIPH pelIeHUH y4eOHBIX IT03HABATEIbHBIX U IPAKTUUECKUX 3a/1a4, IPUMEHATh Ha3BaHHbBIC
MOJICTIbHBIC TPEJICTABJICHUS ISl BBIABJICHUS XAPAKTEPHBIX IPHU3HAKOB H3y4aeMBbIX
BEIIECTB U XUMUYECKUX PEAKIIHH.

ba3zoBble HcciieqoBare/ bCKHe JeHCTBHA:

BJIJIETh OCHOBAMHU METO0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINM;

(GopmynupoBaTh LM W 337aud HCCIEIOBAHMS, HCIIOJIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
Y OCHOBBI 17151 (JOPMHUPOBAHUS TUIIOTE3bI IO POBEPKE MPABMIBHOCTH BBICKA3bIBAEMBbIX
CYXKJICHUH;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOIO IIJIAHUPOBAHHUS U IPOBEAEHUS YIEHUYECKUX
DKCIIEPUMEHTOB, COBEPLICHCTBOBATH YMEHMs HAONIOAATh 3a XOAOM IIpoliecca,
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CaMOCTOSAITETIbHO TMPOTHO3MPOBATh €ro pe3ylnbTaT, (OpMYyIHUpoBaTh 0000IICHUS
U BBIBOJl OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIISTH
00OCHOBaHHBIN OTYET O MPOAEIAHHON padoTe;

IpUOOPETATH OMBIT YYEHUYECKON MCCIIEA0BATEIbCKON U MPOEKTHOMN 1€ATEIbHOCTH,
HPOSIBJISITH CIIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIbBHOMY ITOMCKY METO/IOB PELLICHUS
IPAKTUYECKUX 337a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB ITI03HAHUS.

Pabora ¢ undgopmanmeii:

OPUEHTHUPOBATHCS B PA3UYHBIX HCTOYHUKAX MH(POpPMALMK (HAYYHO-TIOMYJIApHas
JUTEepaTypa XMMHYECKOIO COJEp)KaHusl, CIpaBOUHbIe 1MocoOus, pecypcsl UHTepHeTa),
aHATM3UPOBaTh MH(GOPMALIMIO PA3IMYHBIX BUJIOB U (POPM MpEACTABICHUS, KPUTUY ECKH
OLICHHUBATh €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTE;

(opMyIUpPOBaTh 3aMPOCHl U IPUMEHATH PA3IUUHBIE METO/IbI IIPU ITOUCKE U OTOOpPE
uH(popMau, HEOOXOIMMOM JIJIsl BBIITOJIHEHUS YUEOHBIX 3a]1a4 OIPEAEIEHHOIO TUIIA;

OpuoOpeTaTb  ONBIT  MCIOJIB30BAaHUA  MH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIbHYIO (OpMY MpPEACTaBICHHUS WHGOpMAIUU
(cxembl, rpauKH, JUarpaMMbl, TaOJIMLIBI, PUCYHKHU U APYTUE);

MCIIOJIb30BaTh HAayYHbIH SI3bIK B KAu€CTBE CPEACTBA MpU padOTe C XHUMHUYECKOU
uH(popMaleil: NpUMEHSITh MEXNpPeAMETHbIE ((PU3MUECKUEe U MAaTEMATUYECKHE) 3HAKU
¥ CUMBOJIBI, (hOpMYIIbI, aO00OpeBUATYPHI, HOMEHKJIATYPY;

UCMOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHUE CPECTBA HATJISIAHOCTH.

KomMmyHHKaTHBHbBIE YHUBEPCAJIbHbIC Y4eOHBIE 1eiiCTBUSA:

3a7aBaTh BONPOCHI TI0 CYIIECTBY OOCYXJTaeMOH TEeMBbI B XOAC JUaJiora
W/WIA  JTUCKYCCHUW, BBICKA3bIBaTh HACH, (DOPMYIHPOBATH CBOM  IPEIIOKCHUS
OTHOCHTEJIHPHO BBITIOJTHCHHUS MTPEITIOKEHHOM 3a]1a9H;

BBICTYIIATh C IPE3CHTAIlMeH pe3yJbTaTOB ITO3HABATEIHLHOW JIEATEIHHOCTH,
MOJYYCHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJHECHUH
XAMUYECKOTO JKCHEPUMEHTa, MPAKTUYECKOH pabOThl IO WCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealu3allii Y4eOHOro MpoekTa, W (HOPMYIMPOBATH BBHIBOIBI
10 pe3yJibTaTaM IMPOBEACHHBIX HCCICIOBAHUN MyTEM COTJIaCOBAHHUS TO3UIUH B XOJC
OO0CYXXJIeHUS U 0OMEHa MHEHHUSIMU.

PerynsitTuBHBbIC YyHHMBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUA

CaMOCTOATENIbHO  IIAHUPOBaTh M OCYLIECTBJIATH CBOKO  I1I03HABaTEIbHYIO
NESATENIbHOCTh, ONpENeNssi €€ LeMd M 3aJadd, KOHTPOIMpOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MpeIIaraéMblidi aITOPUTM JEHCTBUI IPU BBIIOJHEHUN
y4€OHBIX U HUCCIIEIOBATEIbCKUX 3a7a4, BbIOMpaTh Haubosee 3(h(PeKTUBHbBIN crocod ux
pELIEHUs C yYETOM IIOJy4YEHUSI HOBBIX 3HAHMM O BEIECTBAX U XMMHUYECKUX PEAKIINX;

OCYILECTBJIATH ~ CAMOKOHTPOJIb  JI€ATENBHOCTM HAa  OCHOBE  CaMOaHAJIN3a
Y CAMOOLICHKH.
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[IpenmeTHbIC pPE3yNIbTaThI OCBOCHUS MIPOTPAMMBI 1o XUMUHU
Ha YriayOJICHHOM YpOBHE Ha YPOBHE CpeAHEro ooOmero oOpa30oBaHUS BKIIOYAIOT
cneruuyeckue Ui y4yeOHOro rmnpeaMmeTa «XUMHS» HaydHbIe 3HAHUS, YMEHUS
U CIIOCOOBI IGUCTBHI 1O OCBOCHUIO, MHTEPIIPETAIIUU U MPeoOpPa30BAHUIO 3HAHU I, BUIbI
JESTENHbHOCTH 10 TOJYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWHN B Pa3IMYHBIX
y4eOHBIX CHUTYyaIUsX, a TakK)Ke€ B peaJbHBIX JKU3HEHHBIX CHUTYyaIlUsX, CBSI3aHHBIX
¢ xumuen. B mporpamme mo XuMuuM MpeaMETHBIE PE3yIbTaThl MPEACTABICHBI TI0 TOAaM
U3YYCHMUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pEe3yNIbTAaThl OCBOCHUS Kypca «OpraHudeckasi XUMHA» OTPAKAOT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O MECTE€ M 3HAUYEHUU OPraHMYECKOW XMUMUU
B CHCTEME €CTECTBEHHBIX HAyK U €€ POJIM B OOECHEYEHUU YCTOMYMBOTO PA3BUTHUS
YeJIOBEYECTBA B PEIICHUU MPOOJIEM 3SKOJOTMYECKOM, SHEPreTHUEeCKOW M MHUIIEBOU
0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3aHUM HOBBIX MATEpPUAIOB, HOBBIX
MCTOYHUKOB DHHEPrHuM, B OOECIEUCHUH PaAlMOHAIBHOIO MPUPOONOJIH30BAHMUS,
B (hOPMUPOBAHUU MUPOBO33PEHUS U OOIICH KYJIbTYphI UEJIOBEKA, a TAKKE IKOJIOTUUECKU
00OCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpEJIE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

OCHOBOIIOJIAraloue MOHATUS — XUMHYECKUHN 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
000J10YKa aroma, s-, P-, d-aToMHBIE OpOMTAIH, OCHOBHOE U BO30Y:KIECHHOE COCTOSHHS
aToMa, THUOpUIM3AIMS ATOMHBIX OpOWTalield, WOH, MOJIEKyJa, BaJCHTHOCTb,
AJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasi CBS3b, MOJb, MOJISIpHAs
Macca, MOJISIPHBIM O0BEeM, YIJIEpOAHBIM CKeeT, (YHKIMOHAIbHAs TpYIa, pajaukal,
CTPYKTypHble (OpMYJIbl  (pa3BEpHYTHIE, COKpallleHHbIE, CKEJETHbIE), H30MEepHs
CTPYKTYpHasi U IPOCTPAHCTBEHHAs (T€OMETPUUECKasi), U30MEPhI, TOMOJIOTMYECKUMN P/,
TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U a30TCOJEPKAIME OPraHUYEeCKUE COEUHEHHUS,
MOHOMEP, NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHUS,

TEOpUH, 3aKOHbI (mepuoanveckuil 3akoH [[.M. MenneneeBa, TEopusi CTPOCHUS
opranuyeckux BemiecTB A.M. ByTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH
COXPAHEHMS W MPEBpallCHUsI SHEPIHH MPU XUMUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM S3BIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKallueé B OCHOBE
MOHUMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM;

NPEJICTABIICHUs O MEXaHM3Max XUMHUYECKUX pEaKluid, TEePMOIUHAMUYECKHUX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKAHWSA, O B3aUMHOM BIIMSHHUU aTOMOB
W TPYII aTOMOB B MOJICKYJIaxX (MHIYKTUBHBIH U Me30MEPHBIA 3()h(PEKThI, OPUCHTAHTHI
[ u Il pona);

(baKkTOJIOrMYeCKUe CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH U O€30MacCHOM
WCIIOJIb30BAaHUM BAXKHEUINIUX OPraHUYECKHX BEIMIECTB B OBITY M MPAKTUYECKOMN
JeSTETbHOCTA YEJIOBEKa, OOIMMX HAYYHBIX MPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA
(Ha MpuUMepe MPON3BOJICTBA METAHOJIA, TIePepadOTKH HEeDTH);
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c()OPMHUPOBAHHOCTh YMEHHI: BBISABIATh XAPAKTEPHbIE MPU3HAKUA IOHSATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME  IMOHSTHUS
IIPYU OIIMCAaHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUI;

c(OPMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XWMHMYECKYI0 CHUMBOJMKY JUII COCTaBJIEHUS MOJEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKPAILlEHHBIX U CKEJIETHBIX) (POPMYJ OPraHUYECKUX
BELIECTB;

COCTaBIIAITb YPAaBHEHUSI XMMHUYECKUX pEAKIMH M PACKPbIBATH HUX CYIIHOCTD:
OKHUCJIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI MOCPEICTBOM COCTABICHUS JIEKTPOHHOTO
OajlaHCca ATUX PEaAKIUM, peaklMii MOHHOrO OOMEHa MyTeM COCTaBJICHUS WX MOJIHBIX
Y COKPAILLEHHBIX NOHHBIX YPaBHEHU;

M3rOTaBIMBaTh MOJEIM MOJIEKYJ OPraHWYECKHMX BEHIECTB I WJUIFOCTPALUH
UX XMMHAYECKOI'O U MTPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH: YCTaHABIMBATh NPUHAUICKHOCTh H3YyYECHHBIX
OpPraHMYeCKUX BELIECTB 110 UX COCTAaBY M CTPOCHUIO K ONPENCIEHHOMY Kiaccy/TpyIie
COEAVHEHUM, NaBaTh MM Ha3BaHMs 10 cucrematuueckord HomeHkiarype (IUPAC)
Y IIPUBOJUTH TPUBHAJIBHBIEC HA3BaHUSA JUIsl OTIACIBHBIX MPEACTABUTEIECH OPraHUYECKUX
BEIIECTB  (3TWIEH, alleTUJIeH, TONYOJ, TJUIEPUH, OSTUICHIJHUKOIb, (HEeHOI,
dbopManbaerus, aueTalblIeru]], aleToH, MYpPaBbHHAs KHUCJIOTA, YKCYCHas KHCIIOTA,
CTEapUHOBas, OJEUMHOBAs, MAJTbMUTHHOBAs KHCIOTHI, IJIMIWH, aJlaHWH, MAalbTO3a,
(bpyKTO3a, aHUIIMH, AUBUHWJI, U30MIPEH, XJIOPOMNPEH, CTUPOI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUS ONPEACIIATh BUA XUMUUECKON CBA3U B OpraHUYeCcKUX
COCAMHEHUSIX (KOBAJIEHTHAs! U MOHHAS CBSI3b, G- U TM-CBsI3b, BOJOPOHAS CBSI3b);

COPMUPOBAHHOCTh ~ YMEHMSI MPUMEHATH TOJOXKEHHS TEOpUU  CTPOCHHS
opranndeckux BemecTB A.M. byriepoBa i OOBSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHHUI XapaKTepu30BaThb COCTaB, CTPOEHHUE, (U3NYECKUE
Y XUMHAYECKHE CBOMCTBA TUITMYHBIX IIPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BELIECTB: AJIKAaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAaJWCHOB, AJIKHHOB, APOMATHYECKHUX
YIIEBOAOPOJIOB, CIUPTOB, aJbIETHJIOB, KETOHOB, KapOOHOBBIX KHUCIOT, HPOCTBIX
U CIOXHBIX 3(pHUPOB, XKHUPOB, HUTPOCOCIAWHEHWH WU AMHUHOB, aMHHOKHCIIOT, OCIIKOB,
yIaeBOAOB (MOHO-, IU- W MOJUCAaXapuJ0B), WLIIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIYy  HHUMHU  YpPAaBHEHUSIMH  COOTBETCTBYIOILMX  XUMHUYECKMX  pPEaKIui
C UCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS MOJATBEP)KJaTh Ha KOHKPETHBIX NMPUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYEeCKUX COEJUHEHUH OT KPaTHOCTU
Y TUIa KOBAJIEHTHOW CBA3M (G- U M-CBSI31), B3AUMHOTO BJIUSHUS aTOMOB U I'PYIIIl aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTh HCTOYHUKU YIJIEBOJIOPOJHOTO
Chipbsi (HE(Th, MPUPOAHBIA a3, yrojib), CIOCOObI €ro MnepepadoTKH M MPAKTHUYECKOE
pUMEHEHUE TIPOAYKTOB MEPEPAOOTKH;
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c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOI 3HAaHHUI O €CTECTBEHHO-HAYUHBIX METO/IaX
MO3HAHUSI — HAONIOACHUU, W3MEPEHUHU, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peajbHOM
Y MBICIICHHOM) ¥ YMEHUS PUMEHSATh 3TU 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHATh OCHOBHBIC OINEPAIMH MBICIUTEIHHOM
NEeSTeNTbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMaTU3aIHIO,
BBISIBIICHHE NPUYMHHO-CIEACTBEHHBIX CBSI3€Ml — [l M3Yy4YEHHUS CBOWCTB BEIIECTB
Y XMMHAYECKUX PEaKLNN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH B3aUMOCBSI3b XUMHUYECKMX 3HAHUU
C TIOHATUSAMU U MPEJICTABICHUSMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAHHOT'O TOHHWMAaHUS CYIIHOCTH MaTepHajbHOIO €IWHCTBA MHUpPA, HMCIOJIb30BaTh
CUCTEMHBIC 3HAHHUS TI0 OPTraHWYECKONM XUMHH JJIi OOBSICHEHWS W TIPOTHO3HPOBAHHS
SBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPONY;

c(hOpMHUPOBAHHOCTh YMEHHWH: TPOBOAUTH PACUEThl MO XUMUYECKUM (HopMyrnam
Y YpaBHEHUSIM XUMHUYECKHX PEaKIUi C UCTOIh30BaHNEM (HU3MUECKUX BEIHYHH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XaPAKTEPUIYIOIIUX BEIIECTBA C KOJTUYECTBEHHOU
CTOPOHBI: pacyeThl MO0 HAXOXKJACHUIO XUMUUYECKOH (pOPMYIIbI BEIIECTBA MO M3BECTHBHIM
MAacCOBBIM JIOJISIM XMMHYECKUX DJIEMEHTOB, NPOAYKTaM CrOpaHus, IUIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHU: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH
C MO3ULHN IKOJIOTMYECKOW 0€30MacHOCTH MOCIEACTBUS OBITOBOM U TPOM3BOJACTBEHHON
NeSTENbHOCTA YEJIOBEKa, CBSI3aHHOM C MepepabOTKOM BEIECTB, HCIOJIb30BaTh
MOJIYUCHHBIE 3HAHUS JJISl TPUHATHUS TPAMOTHBIX PEIICHWH MpoOJieM B CUTYyalMsX,
CBSI3aHHBIX C XMMMEM;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHHO IUIAHUPOBATh W  TPOBOIHTH
XUMHUUYECKUU IKCTIEPUMEHT (IMOTYyYEHUE M U3YUYEHUE CBOMCTB OPraHMYECKUX BEIECTB,
KaueCTBEHHBIE PEAKI[UU YTIEBOJAOPOIOB PA3IMUYHBIX KIACCOB M KUCIOPOACOAEPKAITUX
OpPraHMYECKUX BEIIECTB, PEIIEHUWE SKCIEPUMEHTAIBbHBIX 33Jay [0 PaclO3HABAHUIO
OpraHWYEeCKHX BEIIECTB) C COOJIOJIGHHMEM TMpaBuil 0e30macHOro  oOpaleHus
C BEIlIECTBaMU U J1a0OpaTOPHBIM 000pyA0BaHUEM, (POPMYTUPOBATH LIEIh UCCIIEIOBAHUS,
MPENCTAaBIATh B pPa3IM4HON ¢dopMe pe3yJabTaThl ASKCICPUMEHTA, aHATU3UPOBATH
U OIIEHUBATh UX JOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTh YMEHHIA:

coOIr0IaTh TMpaBWIa SKOJOTMYECKU I€JIeCOO0pa3HOro TMOBEACHUS B OBITY
U TPYIOBOW JEATENBbHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOIIEH
MPUPOJTHOM Cpelbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOIO JCHCTBHUS HA JKUBBIE OPraHU3MBbl
OIpPEJEICHHBIX OPraHUYECKUX BEIIECTB, MOHUMas cMbIca nokazatens [TJIK;

aHAJIM3UPOBATh  II€JIECOOOPA3HOCTh  MPUMEHEHUSI  OPraHMYEeCKUX  BEIIECTB
B MNPOMBIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHUSI COOTHOIIEHUS PUCK-TIONH3A;

c(hOpMUPOBAHHOCTb  YMEHHUM:  OCYIIECTBIATH  IICJICHANPABICHHBI  MOUCK
XUMHUUYECKON HMH(pOpMAIIMU B Pa3IMYHBIX HCTOYHUKAX (HaydyHass U y4dyeOHO-HaydHas
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JUTEpaTypa, CpeacTBa MaccoBoil uHpopMaiuu, VMHTEepHET U Apyrue), KPUTHUECKU
aHAIM3UPOBaTh XUMHUYECKYI0 HWH(OpMaluio, mepepadaThiBaTh €€ W HUCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJICHHON Y4eOHOM 3a1aucii.

[IpenMeTrHble pe3ynbTaThl OCBOEHHUS Kypca «O0mas 1 HeOpraHuvecKass XuMHus»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPECTABICHUM:

0 MaTepUaJIbHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIICHUN
MPUPOABI, O MECTE W 3HAYEHUU XUMHHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ POJIH
B 00ECNeYeHHH YCTOMYMBOTO pa3BUTHUS, B PELICHUH TPOOJIEM HKOJIOTMYECKOM,
HHEPreTUYECKON U MUIIEBON 0E€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JaHUH HOBBIX
MaTepUaioB, HOBBIX MCTOYHUKOB OJHEPrMH, B O0ECIEUEHUH PaIOHAIBHOTO
IPUPOJIOTIONB30BAHMS, B POPMHUPOBAHUHM MUPOBO33PEHUS U OOIIEH KyIbTyphl YEIOBEKA,
a TaK)Ke DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M MPUPOIAHOM
cpene;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIAraroIne MOHATHS — XUMUYECKUN JIIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI,
ANICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIH, OCHOBHOE M BO30YKICHHOE
COCTOSIHUSI aToMa, TMOpHUIN3aIUsl ATOMHBIX OpOUTalell, NOH, MOJIEKYJa, BaJI€HTHOCTb,
ANEKTPOOTPULIATETLHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKas CBS3b (KOBaJEHTHas,
WOHHAsl, METAJUIMYecKasi, BOJOPOJAHAs), KpUCTANIMYECKAsl pelIeTKa, XUMHYecKas
peakiusi, pacTBOp, JNEKTPOJIMTHI, HEIJIEKTPOIUTHI, FIEKTPOIUTUYECKAS AUCCOLMAIUA,
CTENEHb JUCCOLMALMM, BOJOPOIHBIA II0KA3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
TerI0BON d(PPEKT XUMUUECKON PEaKIINH, CKOPOCTh XUMHUYECKON PEaKIny, XUMUIECKOE
pPaBHOBECHUE;

TEOPUU U 3aKOHBI (TEOpUs DJIEKTPOJMTUYECKON TUCCOLMALMM, TEPUOANYECKUIN
3akoH /.M. MeHneneeBa, 3aKOH COXpPAHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHMS
U TIPEBpPALICHUS] DHEPIHUM IPU XUMHUUYECKUX PEAKLMSIX, 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOIUYECKUHN SI3bIK XUMUH,
MHPOBO33PDEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IIOHMMAaHHS IPUYUHHOCTH
U CHCTEMHOCTHM XMMHWYECKHUX SBJICHUW; COBPEMEHHBIE IPEIACTABICHUS O CTPOCHUHU
BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HAJAMOJIEKYJIIPHOM YPOBHSIX;

MPEACTABICHAS] O MEXAHU3MaX XHMHUYECKUX pPEaKkUud, TEPMOINHAMUYECKUX
U KUHETUYECKHX 3aKOHOMEPHOCTSIX HX NPOTEKaHHs, O XHUMHUYECKOM pPaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMAX;

(paKTOIOTMYECKUE CBEIEHUS O CBOWCTBAX, COCTaBE, MOJYYCHUU U O€30M1acCHOM
UCIOJIb30BAaHUM BAKHEHIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEesATEeNbHOCTH YEIOBEKa, OOIIMX HayYHbIX MPUHILIMIIAX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHMI: BBIBISITh XapaKTEpHbIE TPU3HAKU TOHSITHUH,
YCTaHABIIMBaTh HMX  B3aUMOCBS3b, HCIIOJb30BATh  COOTBETCTBYIOIIUE  ITOHSATHS
IIPU ONMCAaHWUN HEOPTAHUYECKHUX BEIIECTB U UX IPEBPALLICHUN;

26



denepanbHas pabouas nporpamma | Xumus. 10—11 kmaccel (yriyOJIeHHBIH YPOBEHb)

c(hOpMUPOBAHHOCTb ~ YMEHHMS  HCIOJB30BaTh  XMMHUYECKYI0  CHMBOJIMKY
JUIsL  cOCTaBiieHUsT (QOopMysl BEIIECTB M YPaBHEHHM XMMHUYECKUX  PEaKLHi,
cucremarndeckyro HomeHkIaTtypy (IUPAC) u TpuBManbHble Ha3BaHUA OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHHUS OIpPEACsATh BaJEHTHOCTb U CTENEHb OKHUCICHUS
XUMHUUYECKUX JIEMEHTOB B COEIMHEHUSIX, BUJI XUMUYECKOMN CBSA3U (KOBaJIECHTHAsI, HIOHHAs,
MeTaTndecKas, BOAOPOIHAs ), TUIl KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOT'O BEIEeCTBA;

chOpMUPOBAHHOCTh ~ YMEHHUSI OOBSICHATH 3aBUCHUMOCTh CBOMCTB  BEIIECTB
OT BHJAa XUMHYECKOW CBSI3W M THIA KPUCTAUITMYECKOW PpEIIeTKH, OOMEHHBIN
U JJOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHON CBS3H;

c(hOpMUPOBAHHOCTh YMEHHUIA:

KJIaCCU(UIIMPOBATh: HEOPTaHMYECKUE BEIIeCTBA MO WX COCTaBY, XUMHYECKHUE
peakiu MO pPa3IMYHbIM MpU3HAKaAM (YUCIYy M COCTaBYy pEarupyrolinxX BeIlECTB,
TerioBoMy 3(G(}EeKTy peakiuu, HU3MEHEHHIO CTENeHEH OKHCIEHHUS DJIEMEHTOB,
00paTUMOCTH, YUYaCTUIO KaTaIU3aTopa U Ipyrue);

CaMOCTOSITEJTbHO ~BBIOMpAThb OCHOBAaHUS W KPUTEpUM ISl KIacCU(pUKALMU
M3y4aeMBbIX BEIIECTB U XUMUYECKNX PEAKIUN;

c(hOpMUPOBAHHOCTb YMEHHUSI PACKPbIBaTh CMBICI TEPUOAMYECKOIO 3aKOHa
J.1. MenpeneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIbHYIO
Y TIPOrHOCTUYECKYIO (DYHKITNH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

XapaKkTEPU30BaTh AJICKTPOHHOE CTPOECHUE aTOMOB U HOHOB XUMHUUYECKHUX JIEMEHTOB
nepBoro—4erBeproro nepuogoB Ilepumommueckor cucrembl .M. Mennaeneena,
WCIIOJNIb3YSl TIOHSTUS <«IHEPre€TUYECKUE YPOBHUY», «IHEPre€TUYECKUE MOMLYPOBHUY,
«S-, p-, d-aToMHBIC OPOUTAINY, KOCHOBHOE M BO30Y)KICHHOE SHEPIETHYCCKUE COCTOSHUS
aTomay;

OOBSACHATh 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMHYECKUX HJIEMEHTOB U HUX
coeuHeHUM no mnepuojaM u rpynnam llepuomnueckou cucremsl .M. Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHHUSI MX JJIEKTPOHHBIX
000J10YEK;

c(hOpMUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE I'€HETHUECKON
CBA3U  MEXIYy  HEOPraHMYECKMMM  BEIIECTBAMM C  IOMOIIBKD  YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPHIBATH CYIITHOCTD:

OKHCJIUTENIbHO-BOCCTAHOBUTEJIBHBIX ~ pPEAKIUMKA  ITOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOT O 0ajaHca ATUX PEAKIIHU; peakiiuii HFOHHOTO OOMEHa MyTEeM COCTaBJICHUS HX
MOJHBIX M COKPAILIEHHBIX MOHHBIX YPABHEHUI; PEAKIIUN TUAPOIN3a;

peakiui KoMIuieKcooOpazoBaHusi (Ha TMpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA
U aJTIOMUHUA);
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c(OpMUPOBAHHOCTHh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHIX
PEAKIINil C y4eTOM MX YHEPreTHUECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHHs CKOPOCTH
XUMHMUYECKON peakiuu B 3aBUCHUMOCTH OT pa3iMuYHbIX (AKTOPOB, a TaKXKE XapakTep
CMEILIEHUSI XUMUYECKOTO PABHOBECUS MO BIMSHUEM BHEUIHUX BO3JEHCTBUI (IPUHLIUII
Jle lllarenke);

c(OPMUPOBAHHOCTh YMEHHS XapaKTEpHU30BaTb XUMHUYECKHE peaKlUH, JexkKallue
B OCHOBE TPOMBIIIICHHOTO MOJYYSHHs] CEPHOW KHCIOTHI, aMMHaKa, OOIue HayIHBIC
TIPUHIIATIBI XUMHYECKUX MIPOU3BOJICTB; 11eJ1€C000pa3HOCTh IPUMEHEHUS
HEOPraHWYECKUX BEIIECTB B IPOMBIIUICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS
PHUCK-TIOTIH3a,;

c(OPMUPOBAHHOCTH BJIAJCHUS CUCTEMOW 3HAHHM O METOAAX HAYYHOr'O TMO3HAHUSA
SBIICHUN TpUpOABl — HAOMIOJAEHUE, HW3MEpEHHe, MOICIUPOBAHUE, SKCIEPUMEHT
(peabHBII U MBICIICHHBIH ), MICTIOJIb3YEMbIX B €CTECTBEHHBIX HAYKAX, YMEHHS PHUMEHSTh
3TH 3HAHUA TPU HKCIEPUMEHTAIbHOM HCCIEAOBAHUU BEIIECTB U ISl OOBSICHEHUS
XUMHUYECKUX SBJICHUH, HMMEIOIIUX MECTO B IPUPOJE, MPAKTUUYECKOW AESITEIbHOCTU
4eJIoBeKa U B ITOBCEHEBHOM JKU3HU;

C()OPMUPOBAHHOCTh YMEHHUSl BBIABIATh B3aUMOCBA3b XWMHMUYECKHUX 3HAHUUN
C MOHATHUSAMU U MPENICTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs Oosee
OCO3HAHHOT'O MMOHUMAaHMS MAaTEPHATLHOTO €MHCTBA MUPA;

c(OpMUPOBAHHOCTH YMEHUS MPOBOUTH PACUETHI:

C UCTIOIh30BAaHUEM TIOHATUN «MaccoBasi IOJISl BEIIECTBA B PACTBOPE» M «MOJISIpHAs
KOHIICHTpALUs»;

Macchl BEIIeCTBa UM 00beMa rasa 1o M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce
Wi 00beMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKLIUU BEIIECTB;

TerIoBoro 3 dexra peaxkiuu;

3HA4YEHHSI BOJOPOTHOTO IMOKA3aTelsl paCTBOPOB KHCIOT U IIETOYed ¢ M3BECTHOM
CTEINEHBIO TUCCOLUALNY;

macchl (00ObemMa, KOJIMYECTBA BELIECTBA) MPOAYKTA pEaKUHUH, €CIH OJHO
U3 MCXOJHBIX BEIECTB JaHO B BUJE pPACTBOpPAa C OMNPEAEIEHHOM MaccOBOW A0iel
PacTBOPEHHOI'O BEIIECTBA UJIU JAHO B U30BITKE (MMEET MIPUMECH);

JI0JIM BBIXOJIa MPOJTYKTa PEaKIIUU;

00BEMHBIX OTHOIICHH Ta30B;

cOPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENIbHO TUIAHUPOBATH U  MPOBOIUTH
XUMHYECKUN JKCIEPUMEHT (IIPOBEICHUE pEaKklMii MOHHOrO0 OOMEHa, MOATBEP)KICHUE
KayeCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEILLIECTB, ONPEACIICHUE Cpellbl PacTBOPOB
BEIIECTB C IIOMOLIBIO WMHJUKATOPOB, HU3YUYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOM peaklMM, pelIeHHEe SKCIEPUMEHTAJIbHBIX 33Jad MO0 TeMaMm
«Mertamib» u «Hemertamiel») ¢ coOnogeHMEM NpaBuil 0€30MacHOro OOpaleHus
C BEIlIECTBaMU U J1a0OpaTOPHBIM 000pyAOBaHUEM, (POPMYTUPOBATH LIETh UCCIIEIOBAHUS,
NPEICTaBIATh B pa3NUYHON (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATH
Y OLIEHWBATh UX JJOCTOBEPHOCTB;
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c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh TpaBWIa IOJH30BAHHUS XUMHUYECKOU
MOCyJ1I0M 1 J1a00paTOPHBIM 000PY0BaHUEM, OOpAIIEHHUsI C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSAMU 1O BBIMOJIHEHUIO JIAOOPATOPHBIX XUMHYECKUX OIMBITOB, YKOJIOTUYECKH
11€71€CO00pa3HOr0 MOBE/ICHUS B OBITY U TPYIOBOM JNESATEIBHOCTU B IENIAX COXpPaHEHUS
CBOETO 3I0POBbS, OKPYKAIOUIECH MPUPOJHOU CpEIbl U JOCTHKEHHUS €€ YCTOMYHUBOTO
pa3BUTHUSA, OCO3HABAaTh OINACHOCTh TOKCHYECKOTO JACHCTBUS HA JKUBBIE OpPraHU3MBbI
OTpeJIeICHHBIX HEOPraHUUECKUX BEIIECTB, MOHUMAasi cMbIch nokazatens [1JIK;

chOpMUPOBAHHOCTh ~ YMEHUM:  OCYIIECTBJISATH  IEJCHANPABICHHBIA  TTOUCK
XUMHUUYECKON HMH(pOpMAIIMU B Pa3IMYHBIX HMCTOYHUKAX (HaydyHas U y4dyeOHO-Hay4dHas
JUTepaTypa, cpelrcTBa MaccoBodl uHpopmanuu, WHTEpHET M Jpyrue), KpUTHUYECKHU
aHATM3UPOBATh XMMHYECKYI0 HH(POpMAIIUIO, TepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C IMOCTABJICHHON y4eOHOU 3a/1auei.
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10 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI JICITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB oOy4arommxcs

y4eOHOI0 ImpeMeTa

Paznen 1. TeopeTnueckue oCH

OBbI OPraHUYeCKOU XUMUH

1.1

[Ipenmer oprannyeckou
XUMUHU.

Teopust ctpoeHus
OpPraHUYECKUX
COETMHEHNH

A. M. byrnepona

8

[IpenMer u 3HaUYEHHUE OPraHUYECKOU
XUMUH, TIPEJICTABICHUE O MHOT000pa3uu
OpraHUYECKUX COCTUHEHUMN.
DNEeKTPOHHOE CTPOEHUE aToMa
yriepoJa: OCHOBHOE U BO30YKJIEHHOE
cocTosiHUs. BajleHTHBIE BO3MOXKHOCTH
aToMa yriepojia. XuMHU4EeCKasi CBSI3b

B OPraHUYECKUX COCTUHEHUSX.

Tunel THOpUM3AIY aTOMa yriiepoa.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOMN
CBs13U (OOMEHHBIN U IOHOPHO-
aKIIENTOPHBIN).

Tunel nepekpbIBaHNs ATOMHBIX
opOuTasiel: G- U T-CBS3U.

OnuHapHas, 1BOWHAs U TPOWHAS CBA3b.
Cnoco0nI pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux Bemiects. [lonsTue

0 CBOOOJHOM pajauKale, Hykjaeopuse

1 3JIeKTpoduie.

PackpeiBaTh CMBICT N3y4aeMbIX
MOHSTUH (BBIICIATh UX XapaKTePHbIE
NPU3HAKK) U IPUMEHATD 3TU TTOHITHUS
MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, 111 OOBICHCHHUS
OTZIeNIbHBIX ()AaKTOB U SIBJICHUIA.
PackpbIBaTh CMBICIT MOJIOKEHHI
TEOPUH CTPOEHHUSI OPraHUYECKUX
BemiectB A. M. byrneposa

Y TIPUMEHSTH UX JIJIS1 O0BSICHEHUS
3aBUCHUMOCTH CBOMCTB BEILIECTB

OT COCTaBa U CTPOCHHSI.
Hcrnonp30BaTh XMMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEepHYTHIX, COKPAILICHHBIX,
CKEJIETHBIX) (POPMYJ OPraHUYECKHUX
BEILIECTB.

Onpenenars BUAbI XUMAYECKON
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Teopust CTpOCHUST OPraHUYECKUX
coennHeHuii A.M. BytnepoBa u ee
COBPEMEHHOE Pa3BUTHUE — CTPYKTYPHAS
TEOPHUSI OPraHUYECKUX COCTMHEHUM.
3HaYEeHUE TEOPUU CTPOEHUS
OPraHUYECKUX COCIMHECHUN.
MonexkynspHble U CTPYKTYPHBIE
dbopmyiibl. CTpyKTYpHBIE (POPMYJIbI
Pa3IMYHBIX BUAOB: pa3BEPHYTAs,
COKpallleHHAas1, CKEJIETHAS.

N3omepust. Buabl nzomepun:
CTPYKTYpHasi, TPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((HEKTHI B MOJIEKYIax
OPraHUYECKUX COCITMHCHUU.
NHAyKTUBHBIN 1 ME30MEPHBIN

3 exTsI.

[Ipencrasienue o kiaaccuduranuu
OpraHNUYEeCKUX BEIIECTB.

[TonsaTre o QyHKIIMOHATBHOM TpyIIIE.
I'omonorus. I'omosiornyeckue psijibl.
Homenknarypa opranndeckux
COeIMHEHUN (cUcTeMaTH4ecKas

Y TPUBUAJIbHBIC HA3BaAHUS ).
Oco0eHHOCTH U KJacCU(pUKaLHS
OpraHUYECKUX PEAKIIUM.
OKuCINTENBHO-BOCCTAHOBUTEIIbHbBIC
pEeakly B OPraHM4eCKO XUMUHU.

CBsI3U (OAMHAPHBIE, KPaTHbIE)

B OPraHUYECKUX COCIUHEHUSX.
XapakTepu3oBaTh pOJib U 3HAYEHHUE
OpPraHWYeCKOW XUMHUH B PEIICHUN
po0JIeM SKOJIOTHYECKOM, TTHUIIEBOM
0€30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JJaHUU HOBBIX
MaTepHuaoB, B 00ecredyeHun
palMOHAILHOT O
MPUPOIOIOIb30BAHUS;
MOATBEPKAATh €€ CBSI3b C IPYrUMU
HayKaMHU.

Hcnonp30BaTh MOIEIN
OpPraHMYECKUX BEILECTB

U1 WUTIOCTPALIMU UX XUMHYECKOT O
Y IPOCTPAHCTBEHHOI'O CTPOECHMUSI.
HaOmronates 1 onuceIBaTh
JEMOHCTPAIIMOHHBIE OMBITHI;
IPOBOJIMTH U OIKCHIBATh
nabopaTopHbIE OMBITHI
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JKCNepUMEHTAIbHbIE METOIbI
M3Yy4YeHHUsl BeleCTB M MX MpeBpAalleHHii:
e J/[emoHCTpauuu:

— O3HAKOMJICHHE C 00pa3IamMu
OpPraHWYEeCKUX BEUIECTB U MaTeprajiaMu
Ha X OCHOBE;

— OINBITHI 110 IPEBPAILIECHUIO
OpPraHWYeCKUX BEUIECTB MPU HarpeBaHUH
(nnaBieHue, oOyrauBaHUE U TOPEHHUE).

e JlabopaTopHbI€ OMBITHI:

— MOJIEIMPOBAHHUE MOJICKY
OpPraHUYECKUX BEIIECTB

Hroro no pazneny

Paszpnes 2. Yriesonopoabl

2.1

IIpenenbHbie
YIJIEBOAOPOBI —
AJIKaHbI, [TUKJIOATKAHBI

Ausikanbl. ['oMONIOrHYeCKUM psifi aTKaHOB,
obmras Gpopmysa, HOMEHKIATypa

U U30MepHs. DIEKTPOHHOE

Y IPOCTPAHCTBEHHOE CTPOCHUE

MOJIEKYIT AJIKAHOB, SP3-rubpuan3anms
aTOMHBIX OpOUTael yrieposa, G-CBs3b.
dusznyeckre CBOMCTBA aJKaHOB.
XUMHYECKUE CBOWCTBA AJIKAHOB: PEAKIUU
3aMelleHus, U30MEPU3aLINH,
JNEruApPUPOBAHUS, [TUKIIU3AIUH,
MAPOJIN3a, KPEKUHTA, TOPCHUS.
Haxoxnenue B mpupoje. CriocoObl

Bianers n3ydaeMbIMU XUMHYECKUMHU
MOHATHUSIMH.

BoIsSIBASTE XapakTepHbIe TPU3HAKU
MOHSTHUH, YCTaHABIUBATH UX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME MTOHATHUS

MIPU OMUCAHUU COCTaBa, CTPOEHUS
Y MpEeBpaIICHUN OPraHUYECKUX
COCTMHEHNH.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
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MOJTyYEHUS ¥ TIPUMEHEHHUE alTKaHOB.
[Huknoankansl. O6mias popmyna,
HOMEHKJIaTypa U U30MEpPHS.
OcoOEHHOCTH CTPOCHHS U XMMUYECKUX
CBOWCTB MaJIbIX (ITUKJIOMPOIIaH,
LMKJIOOYTaH) U OOBIYHBIX (LIUKJIONEHTAaH,
[UKJIOT€KCaH) HUKI0aNKaHoB. CriocoObl
NOJIYYEeHHUSI ¥ IPUMEHEHHE IMKII0ATKAHOB

2.2

HenpenenbHbie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJKaIUCHBI,
AJIKUHBI

14

AJikeHbl. ['oMonornueckuii psii alKeHoB,
oOmas ¢popMysia, HOMEHKIATypa.
DIIEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJ AJKEHOB,
SP2-ruOpuaN3anUs aTOMHBIX OpOHTasIeH
yriepojaa, 6- U n-cBsA3u. CTpyKTypHas U
reoMeTpuueckas (yuc-mpanc-) N30Mepus.
du3nyecKre CBOMCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHNS, 3aMEILICHHS

B (-[TIOJIO’KEHUE TIPU JBOMHOM CBS3H,
NOJIMMEPHU3ALNUH U OKUCIIECHUS.
lIpedocmasnenue o mexanusme peaxyuu
INEKMPOPUTLHO20 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE
pEaKM Ha JBOWHYIO CBS3b.

CnocoObl oay4YyeHus: U MPUMEHEHNE
AJIKEHOB.

Ankanuensl. Knaccuduxanus

(pa3BepHYyTOI1, COKpaIllEHHOMH,
CKENIETHOU) (hopMYyJIT YTIIEBOAOPOIOB.
VY cranaBnuBaTh NPUHAIJICKHOCTh
BEIIECTB K OMPEJICTICHHOMY KJIacCy
yIJI€BOJOPOJIOB TIO COCTABY

¥ CTPOEHUI0, Ha3bIBaTh MX

10 CUCTEMAaTUYeCKOM HOMEHKIIATYpPE;
NPUBOJUTH TPUBUAIbHBIC Ha3BaAHUS
OTJICTHHBIX TIPE/ICTaBUTEIICH
YIIIEBOIOPO/IOB.

OmnpenensaTh BUIBI XUMHYECKOU
CBSI3M B MOJIEKYJIaX YIJIEBOJOPOIOB
(KoBaJIeHTHas1 HEMOJSIpHAs

U TIOJIIPHAs, G- U T-CBSI3b).
[TonTBepxkaaTh HA KOHKPETHBIX
MpUMEpPaX XapaKkTep 3aBUCUMOCTH
PEaKIIMOHHOM CLIOCOOHOCTH
YIJICBOOPOIOB OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3M (G- U TT- CBSI3H),
B3aMMHOTO BJIMSIHUSI @aTOMOB U TPYIIIT
aTOMOB B MOJIEKYJIaX; a TakKe

OT OCOOEHHOCTEW peann3aluu
Pa3IMIHBIX MEXaHU3MOB ITPOTCKAHUS
peakuuil.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHue, Gu3ndecKue

1 XMMHMYECKHE CBOMCTBA, BaXKHEHIIINE
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AIKaJIMECHOB (CONPSIKEHHBIE,
U30JIUPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco00EHHOCTH JIEKTPOHHOTO CTPOCHUS
1 XUMHUYECKUX CBOMCTB COMPSI>KEHHBIX
IWEHOB, 1,2- u 1 ,4-pucoeaquuenue.
[Tonmumepu3zanust CONpPSIKEHHBIX TUEHOB.
CniocoObl moy4yeHus U MpUMEHEHNE
AJKaEHOB.

AukuHbL. ['OMOTOrHYECKUI AT ATIKUHOB,
obmrast hopMmysia, HOMEHKJIATypa

1 U30MepHsl. DIEKTPOHHOE

Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
QIKUHOB, SP-TUOPUIA3AIIIS JIEKTPOHHBIX
opbuTasiell aToma yriaepoja.
dus3nyecKrne CBOMCTBA aJKUHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOCANHEHUS, TUMEPU3ALIUN

Y TPUMEPHU3AIUHU, OKUCIICHHUS.
KucnorHsle cBOWCTBa aJIKUHOB,
UMEIOIIMX KOHUEBYIO TPOHHYIO CBS3b.
KauecTBeHHBIE peakIny HA TPOMHYIO
cBsi3b. CIOCOOBI MOTy4EHUS

Y IPUMEHEHUE aJTKUHOB

2.3

ApomaTnyeckue
YIJIEBOJIOPO/IbI (apEHbI)

ApomaTHdeckue yriaeBoI0pOIbI.
["'omomnoruueckuii psiji apeHoB, o01as
dopmyna, HOMEHKIIATypa U U30MEPHSI.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE

CHOCOOBI MOTYYEeHHSI YTIEBOIOPOAOB,
MPUHAJICKAIINX K Pa3IMYHBIM
KJIaCCaM.

BbIABIAT T€HETUYECKYIO CBA3b
MEX/Ty YIIIeBOAOPOJAMH Pa3THIHbBIX
KJIACCOB W TIOJITBEPKAATh €€ HATMIHe
YPaBHEHHUSIMU COOTBETCTBYIOIIUX
XUMUYECKUX PEeaKIUui

C MCTIOJIb30BAHUEM CTPYKTYPHBIX
(dbopMyIT BEIIEeCTR.

XapakTtepu3oBaTh HICTOUHUKH
YIJIEBOAOPOIHOTO ChIPbs (HEPTBH,
MIPUPOIHBIN Ta3, yroiib), CIOCOOBI UX
nepepaboTKU U MPaKTUYECKOe
MIPUMEHEHHUE TTOJTy4aeMbIX IPU ATOM
MPOAYKTOB.

Hcnonb3oBaTh 001IEHAYYHbBIE
METO/IbI TTIO3HAHUS

IPU CAMOCTOSITEIbHOM
IUTAHUPOBAHUU, TTPOBEJICHUN

Y ONKMCAaHUU XUMUYECKOTO
SKCIIepUMEHTa (J1abopaTOpHbIE
OIBITHI U MPAKTUYECKUE PaOOTHI).
CrnenoBaTh npaBuiaM 0€30MacHON
paboThI B TabopaTopuu

P MCTIOJIb30BAHUM XUMUYECKON
NOCY/bl U 000PYAOBAaHHUS, a TAKXKe
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CTPOEHUE MOJIEKYJIbl OEH301a.
DU3NYECKHE CBOMCTBA APEHOB.
XUMHUECKHE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: PEAKIINU 3aMEIICHUS

B OEH30JIbHOM KOJIBLIE U YIJIEBOJOPOIHOM

pajuKaie, peakiuy MPUCOCTHHCHHS,
OKHCJIEHHE TOMOJIOTOB O€H30:14a.
[IpencraBnenue 06 OPUEHTUPYIOIIEM
IECTBUH 3aMECTUTENIENH B OCH30JIbHOM
KOJIbIIE Ha MPUMEPE ATKIIIbHBIX
paanKaioB, KapOOKCHUIHLHOM,
TUAPOKCUIIBHBIA, AMHHO- M HUTPOTPYIIII,
aTOMOB TaJIOICHOB.

Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lonmumepusarus ctupoiia.
CnocoObI MoTydeHHS ¥ IPUMCHECHHUE
apOMAaTHYECKUX YTJIEBOJIOPOJIOB

2.4

[IprpoaHbie UCTOYHUKH
YIJIEBOJIOPOJIOB M MX
nepepaboTka

[Tpuponnsiii ra3. [lomyTHbie HEPTIHBIC
ra3el. Hed1b 1 ee npoucxoxaeHue.
KamenHslii yroib 1 NpoayKThl €ro
nepepadoTKH.

CniocoObI epepaboTKu HEPTH:
MepPeroOHKa, KPEKUHT (TEPMHUYCCKHUH,

KATaJIMTUYECKUI ), pUPOPMUHT, TUPOJIN3.

[IponykTel nepepaboTKH HEPTH,
UX MPUMEHEHHE B MPOMBIIIIEHHOCTH
1 B OBITY.

MpaBujiaM 0OpallleHus ¢ BEIIECTBAMHU
B COOTBETCTBUM C UHCTPYKIUSIMHU
BBITIOJTHEHUS 1a00PATOPHBIX OIMBITOB
Y TIPAKTUYECKUX padoT

IO MOJYYEHUIO U U3YYEHUIO
OpPraHUYECKUX BEILIECTB.
[IpencraBiarh pe3ysabTaThl
AKCIIepUMEHTa B (popme 3anucu
YpaBHEHUI COOTBETCTBYIOLIUX
peaKIuii 1 J1enaTh BEIBOJBI HA UX
OCHOBE.

[TpoBOIUTE BEIYUCIICHUS

U1 ONpeieNICHUS] MOJIEKYJIIPHON
(opMyJIbl OpraHUYECKOr O BEIIECTBA
10 YPaBHEHUIO XUMUYECKON PEeaKINU
Y TI0 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB,
1o macce (00beMy) MPOTYKTOB
CTOpaHHs.

CaMocCTOSITeNIbHO TUIaHUPOBATH

Y OCYUIIECTBIISITH CBOIO
MMO3HABATEIBHYIO JESATENbHOCTD;
MPUHUMATH aKTUBHOE Y9acTHE

B IPYNIIOBOM Y4EOHOMU NesATENbHOCTH
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I'eneTnyeckas CBA3b MCXKAY pa3IMYHbIMHA
KJIacCaMu yIrijicBOaAOpOa0B

2.5

["ajmorennpon3BoIHBIE
YIJIEBOJOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONpPOU3BOIHBIX YTJIEBOJOPOIOB.
Peakiiuu 3amenienns rajoreHa

Ha TUJPOKCUI, HUTPOTPYIIITY,
[UAHOTPYIITY, AMUHOTPYIIITY.

JlericTBrE HA rajJOreHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOr'O pacTBOpa
menour. Bzanmonelictsue
JIUTAJIOT€HAJIKAHOB C MarHueM M ITHHKOM.
[TonsATHE O METAILTIOOPTaHUYECKUX
coenuHeHnX. Vcmonn30Banue
raJIOr€HIPOU3BOJIHBIX B OBITY, TEXHUKE
1 B CHHTE3E.

JKCnepUMEeHTAIbHbIE METO/IbI
M3y4YeHHUs] BelIeCTB U UX MPeBPallleHUI:
e JleMOHCTpauuu:

— JeMoHCTpaIus (GU3NIECKUX CBOWCTB
YIJIEBOJIOPOJIOB (PACTBOPUMOCTH);

— KaueCTBEHHBIE PEaKINU
YIJIEBOJIOPOJIOB PA3JIMUHBIX KIIACCOB
(oOecuBeurBaHrE€ OPOMHOM WJIM MOJTHOM
BOJIbI, paCTBOpA MepMaHraHata Kaius,
B3aMOJEHCTBHE alleTUJIEHA

C aMMHA4YHBIM PaCTBOPOM OKCHAa
cepebpa);
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— o0pa3Ipl mIacTMace, KayqaykoB

Y PE3UHBI;

— kojutekiun «HedTb» n «Yromby,

— BujeodparmMent «BynkaHuzamus
PE3UHBI.

e JlabopaTopHBIE OMBITHI:

— O3HaKOMJIEHHE C 00pa3lamu
IJ1aCTMACC, KAy4yKOB U PE3HHBI;

— MOZEIHPOBAHUE MOJIEKYI
YIJIEBOJOPOJOB U
raJoreHONpPOU3BOAHBIX;

— TIOJlyYEHHUE METAHA U U3yYEHUE €ro
CBOIICTB;

— TMIOJIyYEHHUE alleTUIICHA U U3YYEHUE €ro
CBOMCTB.

o [IpakTrueckue pabOTHI:

Ne 1. Tlonmydyenue 3TUIIEHA U U3YUYEHUE
€ro CBONCTB.

e PacueTHble 3anayu:

— ONpEIEIICHUE MOJIEKYISIPHOU
(hopMyIIBI OPraHMYECKOTO BEIIECTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIINX B €70 COCTAB;

— HaxO0XJICHHE MOJICKYJISIPHON (POPMYJIBI
OpPraHMYECKOr0 COEAMHEHUS 10 Macce
(oOBeMy) TPOJIYKTOB CrOpaHus;
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pacyeThl 0 YPaBHEHUIO XUMHAYECKOU
peaxuuu

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:kamme oprannyeckue coelMHeHUus

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI.
Crpoenue MoJIeKys (Ha mpumepe
METaHoJIa ¥ 3TaHoja). ['omonoruyeckuii
psin, obias popmysa, H3oMepus,
HOMEHKJIaTypa U KiacCUpUKaIms
criuptoB. Ousznueckue CBOKMCTBA
criuptoB. BogopoiHast cBs3b.
XUMHUUYECKHUE CBOMCTBA: PEAKLIUU
3aMelIeHus, JIeTuapaTaluu, OKUCICHHUS,
B3aMMOJICIICTBUE C OPraHUYECKUMU

Y HEOPTraHUYECKUMU KUCIOTAMH.
KauecTtBenHas peakius Ha OTHOATOMHBIE
crupThl. DU3NOJIOTUUECKOE NIEUCTBUE
ATAHOJIa U METAHOJIa HAa OPraHru3M
yenoBeka. CrocoObl MOTyYeHUs

Y IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTbie a¢upbl, HOMEHKIATypa

u uzomepusi. OCOOEHHOCTH (PUBNIECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaToOMHbIE€ CIIUPTHI: STUIIEHTJIMKOJIb
U runeprH. PU3n4ecKue U XUMUYECKUE
CBOMCTBA: PEAKIIUH 3aMEILICHHUS,
B3aMMO/ICIICTBUE C OPraHUYECKUMU

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBIAEISATHh UX XapaKTEPHbIE
PU3HAKU) U IPUMEHATD 3TU TOHITHUS
IIPU ONMCAHUU COCTAaBA U CTPOEHUS
BEIIECTB, JJIs1 O0OBICHEHUS
OTJICTHHBIX (DAaKTOB W SIBJICHHM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTO#, COKpAIICHHO)
bopMyIT KUCTOPOICOICPHKAIIIX
OpraHUYECKHUX BEIICCTB.

VY cranaBnMBaTh MPUHAIIEKHOCTh
KHCJIOPOI0COIEPIKAIIINX
OpPraHMYECKUX BEILECTB

K OIPEEICHHOMY KJIacCy MO COCTaBy
U CTPOCHHIO, HAa3bIBATh UX

10 CUCTEMATHUYECKON HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTZIENIbHBIX IPEICTaBUTEEH
KHUCJIOPOJACOAEPKAIIUX COCTUHEHUN.
XapakTepHu3oBaTh COCTAaB, CTPOCHHE,
npuMeHeHue, Gu3ndecKue
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1 HEOPTraHUYCCKUMHU KUCIIOTaMH,
KaueCTBEHHAsI pEaKIIHs

Ha MHOTOaTOMHBIE CITUPTBHI.
PU3M0IOTNUECKOE JECUCTBUE

Ha opra"u3M 4esnoBeka. CriocoObl
MOJIYYCHHS ¥ TIPUMCHCHHE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE
BIUSTHUAC THAPOKCOTPYTITIHI

1 OEH30JBHOTO fA/ipa. PU3NUecKue
coiicTBa deHonma. OcCOOEHHOCTH
XUMUYECKUX CBOMCTB (peHoua.
KauecTBennble peakiiuy Ha (HEHOJI.
TokcuunocTs henona. CriocoOs
MOJIYYCHHSI ¥ TIPUMEHEHHE (eHOoJIa.
denondopmalbIeTuIHas CMOJIa

3.2

Kap6oHnumnsHbie
COCMHEHUS:
aITbJICTU/IBI U KETOHBI.

KapOGoHOBbIE KUCTOTHI.

CrnoxHble 2pupsbl.
Kupsl

21

KapOoHubHBIE COSTUHEHNS: alTbICTH bl
Y KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIIbI.
I"'omonornueckune psapl allbIETHIOB

U KETOHOB, 00111ast popmyIia, U30Mepust
¥ HOMEHKIarypa. @u3nueckue CBOMCTBa
abJACTUIOB U KETOHOB.

XHUMHUYECKHE CBOMCTBA ajIbJIETUIIOB

1 KETOHOB (pEeakiuu MPUCOCTUHEHUSA).
Oxkucrienue anbAeruaioB, KAYeCTBEHHbBIC
peaknuu anbAeruaoB. CriocoObl

1 XMMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIOCOOBI MOTy4EHUS TIPEeICTaBUTEIIEH
pa3IMYHbBIX KJIACCOB
KHUCIIOPOCOEPIKAIIUX COCTUHEHUI;
BBISBJISITH TCHETHUCCKYIO CBSI3b
MEXIy HUMH U TTOATBEPKIATh €€
HaJIM4YK€e YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUECKUX
peaKuunii C UCMOJIb30BAHUEM
CTPYKTYPHBIX (pOPMYJT BEIIECTB.
[TonTBepxkaaTh HA KOHKPETHBIX
MIpUMEPAX XapaKTep 3aBUCUMOCTH
PEaKIIMOHHOM CTIOCOOHOCTH
KHCIIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIECTB

OT (PYHKIIMOHATILHBIX TPYII

B COCTaBE MX MOJICKYJI, B3AUMHOTO
BJIMISTHUSI aTOMOB M TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKXKe

OT OCOOEHHOCTH peaiu3aluu
Pa3IMYHBIX MEXaHU3MOB IIPOTECKAHUS
peaKkuuil.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE Y TIPUMECHECHHE KUPOB

U YIJIEBOJIOB, XapaKTepU30BaTh UX
3HAYCHUE JUISI )KU3HEACSITEIIbHOCTH
OpPraHU3MOB.
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MOJTyYEHUS U TIPUMEHEHUE allbJeTUI0B U
KETOHOB.

OnHOOCHOBHBIE MPEIETbHBIE
KapOOHOBbIE KUCTOThI. OCOOCHHOCTH
CTPOCHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepus u HoMeHkiarypa. Ousndeckue
CBOMCTBA, BOJIOPOJAHBIE CBSI3U.
XUMHUYECKUE CBOMCTBA: KUCIIOTHBIE
CBOWCTBA, PeaKIMsl d3TepUPHUKAIIH,
pEaKUUU C y4aCTUEM YTJIEBOJOPOJAHOIO
paaukana.

[TonsiTrie 0 MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT: CIOXHBIE 3QUpbl. OCOOEHHOCTH
CBOWCTB MYPaBbUHOU KHUCJIOTBI.
MHuoroob6pazue kapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIETbHBIX

¥ apOMaTHYECKUX KapOOHOBBIX KUCJIOT,
JTUKApOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.
[IpencraBuTtenu BhICIIMX KapOOHOBBIX
KHUCJIOT: CTeapUHOBAsI, MaJbMUTHHOBAS,
onenHoBas. CiocoObl MOTydEeHUS

¥ TIpYMEHEeHne KapOOHOBBIX

KHCJIIOT.

CrnoxxHble 2(pUpBbI.

["'omonorudeckuit psia, odmas Gopmyina,
M30MEpHsl U HOMEHKJIATypa.

Oco3HaBaTh ONIACHOCTH BO3ACHCTBUS
Ha )KUBbIC OPraHU3Mbl ONPEICTICHHBIX
KHCIIOPOACOAEPIKAIIUX
OpPraHMYECKUX BEIECTB U MOSCHATD
Ha MpUMepax CrocoObl YMEHBIIICHUS
Y TIPEIOTBPAILICHHS X BPEITHOTO
BO3/CICTBUS HA OPraHU3M YEeJIOBEKa.
Hcnonb3oBaTh 001IIEHAYYHbIE
METO/IbI TTO3HAHUS

MIPU CaMOCTOSTEIHHOM
IJIAHUPOBAHUH, TIPOBEICHUH

1 OTMCAaHUN XUMHYECKOTO
AKCIIepuMeHTa (J1abopaTopHbIe
OMBITHI U TIPAKTHYECKHUE PAOOTHI).
CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

TP MCTIOJIb30BAHUHA XUMUYECKON
MOCY/IbI U 00OPYIOBaHUS, a TAKKE
IpaBUJIaM OOpAIllEHUs C BEIIECTBAMMU
B COOTBETCTBUM C UHCTPYKIUSIMHU
BBITIOJTHEHUS TaAOOPATOPHBIX OMBITOB
Y IPAKTUYECKUX padoT

10 TIOJYYEHUIO U U3YyICHUIO
OpPTaHMYECKUX BEIIECTB.
[IpencraBiarh pe3yabTaThl
AKCIIEpUMEHTA B (popMe 3ammncu
ypaBHEHUH COOTBETCTBYIOIIUX
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XKupsl: crpoenue, pusnyeckue

1 XUMHUYECKHE CBOKCTBA )KUPOB:
THUJIPOJIU3 B KUCJION U IIEJTOYHON
cpenax. OcoOEHHOCTU CBOWCTB KUPOB,
coJiepKalluX OCTaTKU HEMpeeTbHBIX
KUPHBIX KUCIOT. JKUphI B Ipupo/Ie.
MpbLu14 KaKk cONu BBICIIUX KapOOHOBBIX
KHUCIIOT, UX MOIOIIIEE IEHCTBUE

3.3

YriaeBoabl

OO6mas xapakTepuCTUKa yrieBOIOB.
Kiaccudukanus yrieBoaoB (MOHO-, T1-
U TIOJIUCAXapHU/IbI).

Monocaxapuibl: TJI0K03a, (PYKTO3a,
pubo03a, rajlakTo3a, Je30KCUprdo3a.
du3nyeckre CBONCTBA U HAX0XKICHUE

B npupone. PoTocuHTes.

XHUMHUYECKHUE CBOMCTBA T'JIFOKO3BI:

C Y4acCTHUEM CIUPTOBBIX U AJIbJIECTUIHOMN
TPYIII, CIUPTOBOE U MOJIOYHOKHCIIOE
OpOXKeHUE TITFOKO3HI.

[IpumeHenue TI0KO03bl, €€ 3HAaYECHUE

B JKMU3HENICATEILHOCTH OpraHu3Ma.
Jucaxapuipl: caxapo3a, MajibT03a

U nakTo3a. BoccTanaBiauBaroniue

1 HEBOCCTaHaBJIMBAIOIIIHNE

nucaxapubl. ['maponns caxapossbl.
Haxoxnenue B mpupojie U npuMeHEHHE.
[Tonucaxapupl: KpaxMall, IIIUKOTEeH

peakiuil 1 JaenaTh BEIBOABI HA X
OCHOBE.

[TpoBOAUTH BEIYUCIIEHUS

JUTSL OTIPENIETIEHUS MOJIEKYJIIPHOM
(hopMyJIbI OPraHUYECKOro BelecTBa
110 YPAaBHEHUIO XUMUYECKON PeaKInu
Y IO MacCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJSIINX B €T0 COCTAB,
a TAK)Ke Ha OIPEACIICHUE 101
BBIXO/Ia MTPOAYKTA pEaKIu

OT TEOPETUYECKH BO3ZMOXKHOTO.
CamoCTOATENBHO IITAHUPOBATH

U OCYILECTBJISITH CBOIO
MMO3HABATEIbHYIO JIEATEIIbHOCTD;
MIPUHUMATh AKTUBHOE y4acTue

B I'PYIIIIOBON YIECOHOM JEATEIHHOCTH
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1 1etoo3a. CTpoeHrne MaKpoOMOJIEK YT
Kpaxmaja, TIMKOT€Ha U 1EJUTIOJIO3bI.
®u3nUecKue CBOKMCTBA Kpaxmana

Y LIEJUTIOJIO3bl. XUMUUYECKHUE CBOMCTBA
KpaxMmaja (TUApOIn3, KaueCTBEHHAs
peakuus ¢ Hoaom). XuMHUIeCKue
CBOMCTBA 1EJUTIOJIO3bI (TUIPOIH3,
peaxuus noiaydeHue 3pupon
uesutton03sl). [lonstue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHBIN MIENK).
JKCIepUMEHTAIbHbIE METObI
H3y4Y€eHHUsI BelIeCTB 1 UX MPeBPAlleHUM:
e J/[emoHCTpauuu:

— CBOMCTBA CIIUPTOB: PACTBOPUMOCTh
B BOJIE€, B3aMMO/JICKCTBUE ATAHOJIA

C HATPHUEM, OKHUCIIEHHUE dTUIIOBOTO
CIUpTa AUXPOMATOM Kaius (BOZMOKHO
UCII0JIb30BAHUE BUIEOMATEPUATIOB);

— KA4E€CTBEHHBIE PEAKIINU albJAETH/IOB:
C aMMHAa4YHbIM PACTBOPOM OKCH/JIa
cepeOpa u rugpokcugom meau(ll);

— XUMHYECKHE CBOMCTBA pacTBOPA
YKCYCHOM KMCJIOTHI.

e JlabopaTopHBbI€ ONBITHI:

— peakius MIMIEPUHA C TUAPOKCUIOM
meau(ll);
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— OKMHCIICHHE 3THJIOBOTO CIIUPTA
B AJIBJICTHU]] PACKAJIICHHON MEIHOU
MIPOBOJIOKOH;

— B3aUMOJICHCTBHE PACTBOPA TIIFOKO3bI
¢ ruapokcuaoM meau(Il);

— B3aMMOJEHCTBUE KpaxMaiia

C HOJIOM.

o [IpakTrueckue pabOTHI:

Ne 2. Pemienue skcriepuMeHTaIbHbIX
3aja4 1o TeMe «CrnupThl U PEHOIBI»,
Ne 3. Pemienue skciepuMEHTaIbHBIX
3aja4 1o TeMe «KapOoHOBbIE KUCTOTHI.
CrnoxxHblie 3Gupb».

e PacuerHsie 3a1auu:

— OIpEeaETICeHUE MOJIEKYIIIPHOU
(bopMyIIBI OPraHUYIECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB; 0 Macce
(00BeMY) IPOYKTOB CTOPAHUS;

10 KOJIMYECTBY BEIlECTBa (Macce,
00BbeMY) TIPOJIYKTOB PEAKIIUM U/WUITH
MCXOJIHBIX BEIIECTB;

— pEIlIeHUE PaCUETHBIX 3a/1a4

Ha ONpeIeNICHUE 0N BbIXO/1a
MPOJIYKTA PEaKIUU OT TEOPETUUECKHU
BO3MOKHOT'O

Hroro no pasneny
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Paznen 4. A3orcoaepaxaniue opraHnudecKkue coelMHeHUsI

4.1

AMUHEBI.
AMUHOKHCIOTHIL. beinku

12

AMWHBI — OPraHUYECKHE MPOU3BOTHBIC
ammuaka. Knaccudukanus aMuHOB:
anudaTHIeCKue 1 apoOMaTHICCKHE;
MepBUYHBIE, BTOPUYHBIC U TPETUUHBIC.
Crpoenue mMosekyi, oomas popmyna,
M30MepHsi, HOMEHKJIATypa ¥ (PU3NIECKHe
cBoMcTBa. XMMHUYECKOE CBOMCTBA
annpaTHIEeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KHCJIOTOM.

Comnu aJKuiIaMMOHMS.

AHWINUH — NPEJCTABUTENIb AMUHOB
apomaTtuueckoro psiaa. CtpoeHue
aHuiauHa. B3anmHoe BAMsiHUE TPy
aTOMOB B MOJIEKYJIC aHUJIMHA.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB
aHurHa. KauecTBeHHBIE peakiuu

Ha aHWJIMH.

CnocoObI MoTydeHre U TPUMEHEHHE
anmdaTHIeCKUX aMUHOB U aHWJIMHA

U3 HUTPOOEH301a.

AmuHokucnoTel. HomeHnknatypa

1 nu3omepusi. OTaenbHbIE TPEACTaBUTETN
0-aMHUHOKHCJIOT: TJIUIAH, aJIJAHWH.
dusndyeckre CBOMCTBAa aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK

PackpbIBaTh CMBICIT H3ydaeMBbIX
MOHATHUH (BBIIETATH UX XapaKTEPHBIS
MIPU3HAKK ) U IPUMEHSATH 3TH TTOHSITHUS
MIPY OTNMCAHUU COCTaBa M CTPOCHUS
BEILECTB, 4711 OOBICHEHUS
OTJIETHHBIX (DAaKTOB W SIBJICHH.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BepHYTOM, COKpaIlEHHOH)
dbopMyJT a30TCoAEpKAIINX
OpPTaHMYECKUX BEIIECTB.

OnpenensaTs MPUHAIIICKHOCTD
a30TOCOACPIKAIUX BEIIECTB

K OIpe/IeTICHHOMY KJIACCY MO COCTaBy
Y CTPOEHUI0, Ha3bIBATh MX

M0 CHCTEMATHYECKOW HOMEHKIIATYPE;
OPUBOJUTH TPUBUAIbHBIE HA3BAHUS
OTJICIbHBIX TIPEJICTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHEeHUe, PU3NYECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIIIHE
CIIOCOOBI TTOTYIEHUS TUITHYHBIX
MIPEICTaBUTEIICH a30TCOICPIKAIIIX
COEJTMHEHNH.

OmnuceIBaTh COCTaB, CTPYKTYPY,

44



denepanbpHas padogas nporpamMma | Xumus. 10—11 kinaccel (yriayOJaeHHBIH YPOBEHB)

aM(OTEepHBIX OPraHUYECKUX COCTUHECHUM,
peakius MOJIMKOHAEHCAIUH,
oOpa3zoBaHue TIETITHIHOU CBSI3H.
buonornueckoe 3HaYeHHE aMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoIHbIe TOJTUMEPHI.
[lepBuuHas, BTOpu4YHasi U TpeTUYHAs
CTPYKTypa 0elnKoB. XUMUYECKHE
CBOWCTBa OENKOB: TUAPOIIHU3,
JIEHATypallusl, KAUeCTBEHHBIE PEaKIN1
Ha OemKu.

JKCIepUMEHTAIbHbIE METObI
H3y4Y€eHHUsI BelIeCTB 1 UX MPeBPAlleHUM:
e J/[emoHCTpauuu:

— pacTBOpeHHe OEIKOB B BOJIE;

— JeHarypaius OeJIKOB pU HAarPEeBAHUH,
— IIBETHBIC peaKIuu OSIKOB.

e [IpakTrueckue pabOTHI:

No 4. PenieHue s3KCriepuMEHTATbHBIX
3aJ1a4 10 TeMe «A30TcoiepKallye
OpraHUYECKUE COCTUHEHUSY;

Ne 5 Pemenne skcnepuMeHTAIbHBIX
3aja4 1o reMe «Pacro3zHaBanue
OPraHUYECKUX COCTUHECHUN.
—PacueTrHble 3a1a4u:

ornpeJiesIeHUe MOJIEKYIIPHON (hOPMYIIbI

OCHOBHBIC CBOMCTBA OCIIKOB;
NOSICHATH HA NIPUMepax 3HaYCHHUE
OEJIKOB /17151 OpraHru3Ma YeloBeKa.
[TpoBOUTH BHIYMCIICHUS

JUTSL OTIpeIeTICHUS] MOJIEKYJISIPHOM
(dhopMyJIbI OPraHUYECKOro BelecTBa
10 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJIAIIUX B €r0 COCTAB,
a TaKXKe MO YPaBHEHUSIM XUMUYECKUX
peaKkuuil.

Hcnonbs30oBaTh 0OIIEHAYUHbIE
METO/IbI TTIO3HAHUS

IIPU CaMOCTOSITEIbHOM
TJIAHUPOBAHUU, TTPOBEJICHUN

Y ONKCAaHUU XUMHUYECKOTO
sKCcIIepuMeHTa (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CamoCTOATENBHO MITAaHUPOBATH

U OCYIIECTBJISITH CBOIO
MO3HABATEIbHYIO S TEIbHOCTD;
MPUHUMATH aKTUBHOE Y4acTHE

B IPYNIIOBOM y4EOHOU NeATENbHOCTH

45



denepanbpHas padogas nporpamMma | Xumus. 10—11 kinaccel (yriayOJaeHHBIH YPOBEHB)

OpPTaHWYECKOTO BEIIECTBA
10 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIITUX B €70 COCTaB; M0 Macce
(00BEMY) TPOYKTOB CrOpaHUs;

10 KOJIMYECTBY BeleCTBa (Macce,
00BEMY) MPOIYKTOB PEAKLINU

W/WJTA UCXOIHBIX BEIECTB;

— PpelIeHne PacueTHHIX 3a1a4

Ha OMPEJICIICHUE JTOJIA BHIX0/1a TTPOTYKTA
PEaKINHN OT TEOPETHUECKH BO3MOKHOTO

Hroro no pazneny

12

Paszpgeu S. BoicokoMo/IeKyIsIpHBIE COEAUHCHUA

5.1

BricokomonekysipHbie
COCIMHEHUS

6

OCHOBHBIE OHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COSIMHECHHIA:
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJIMMEPU3AIIIH, CPETHSS
MoJieKyIsipHas Mmacca. OCHOBHbBIE METOIbI
CHHTE3a BHICOKOMOJIEK YIS PHBIX
COEIMHEHUH — ITOJIMMEpU3aLus

Y TIOJIMKOHICHCAIHSI.

[TomumepHbie Matepuaisl. [lmactmaccsl
(MONMMATUIIEH, TOTUIIPONHIIEH,
MOJUBUHUWIXJIOPU, TIOJTUCTUPOII,
MOJUMETHIIMETAaKPHUIIAT, MOJIUKAapOOHATHI,
NONMATWICHTEpeTanar). Y THiIU3anus

U niepepaboTKa IJ1acTUKa.

DJ1acToMephl: HATYPAIbHBIM,

Brnaners n3y4aeMbIMu XUMUYECKUMHU
MOHSTUSIMH: PACKPBIBATH CMBICT
M3y49aeMbIX TOHATUN U TPUMEHSATD
9TH TMOHSATHUS TPU OMUCAHUU COCTaBa
Y CTPOEHHUS BHICOKOMOJICKYJISIPHBIX
OpPraHNYeCcKUX BEUIECTB,

11 00BSCHEHUS OTACNIBHBIX (PaKTOB
U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISl COCTaBJICHUS
CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB)

Y YPABHEHUU peaKIun
MOJUMEPU3ALIAN

Y TIOJIMKOHICHCAITHH.
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CUHTETHUYECKHE KaydyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN, U30ITPEHOBBIN )

Y CWIIMKOHBI. Pe3nHa.

BonokHna: HaTypasibHbIe (IIepCTh, MIETK),
MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KarmpoH u JaBcaH).
JKCNepUMEHTAIbHbIE METOIbI
M3YYeHHS BelleCTB M UX NMpPeBPaLleHHUil:
e /leMOHCTpauu:

— O3HAKOMJIEHHE C 00pa3lamMu
MPUPOAHBIX U UICKYCCTBEHHBIX BOJIOKOH,
miacTMacc, Kay4ykKosB.

o [IpakTrueckue pabOThI:

Ne 8. Pemenue skciepruMeHTaIbHbBIX
3aja4 no reMe «Pacrno3naBanue
MJIacCTMAacC U BOJIOKOHY

OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHHE
Kay4yKoB, HauOoiee
pacrpocTpaHEHHBIX BUJIOB IJIACTMAcCC
¥ BOJIOKOH.

Hcnonb3oBaTh 001IEHAYYHbBIE
METO/Ibl TO3HAHMUS

[pY CaMOCTOSITEJIbHOM
MJIAHUPOBAHUHU, TTPOBEACHUH

Y ONKMCAaHUU XUMHUYECKOTO
AKCIIepUMEHTa (J1abopaTOpHbIE
OIIBITHI U MPAKTUYECKHE PAOOTHI)

Htoro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
HanmenoBanue
Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue
n/m 4acoB oOy4aromuxcs

y4eOHOI0 IIpeIMeTa

Paznen 1. TeopeTuueckue ocH

OBbI XUMHUN

1.1

CtpoeHue aToma.
[lepuoanuecknit 3aKOH
u [lepuoanueckas
CHUCTEMA XUMHYECKUX
3JIEMEHTOB

J.1. Menneneena

9

Atom. CocTaB aTOMHBIX SIJIED.
XUMHUECKHUH 3IeMEHT. M30TOoIbI.
CrtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB. JHEPreTUYECKUE YPOBHU

U TIOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukarms XHMUIECKUX DJIEMEHTOB
(s-, p-, d-, f-amemenThI). Pacnpenenenue
AJIEKTPOHOB MO AaTOMHBIM OPOUTAIISIM.
DJIEKTPOHHBIE KOHPUTypallUi aTOMOB
anemeHToB | — IV mepno10B B OCHOBHOM
1 BO30Y>KJICHHOM COCTOSIHUH,
AIIEKTPOHHBIE KOH(PUTYpAITUTU HOHOB.
DNEeKTPOOTPULIATEILHOCTb.
[Tepnoguueckuii 3akoH u llepuoanueckas
CHUCTEMa XMMHUYCSCKHUX DJIIEMEHTOB

.. MenneneeBa. CBsi3b
[Tepuoauueckoro 3aKoHa

u [lepponn4eckoil CUCTEMbI XUMAYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOPUEN
CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHCHHS CBOMCTB XMMHYECKUX

PackpbIBaTh CMBICI N3ydaeMBbIX
MOHATUH (BBIIETIATH UX XapaKTEPHbIS
NPU3HAKH) U IPAMEHSITh 9TH MTOHATHUS
NIpY OTMCAHUW COCTaBa M CTPOCHUS
BEIIECTB, ISl OOBSICHCHHSI
OTJICTHHBIX (DAaKTOB W SIBJICHHM.
PackpbIBaTh CMBICIT TTEPHOTHIECKOTO
3akoHa JI. 1. MeneneeBa

1 JIEMOHCTPUPOBATH €0
CUCTEMAaTU3UPYIOIIYIO,
OOBSICHUTEIBHYIO

Y TIPOTHOCTUYECKYIO (PYHKITUH.
XapakTepu3oBaTh dJIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM

Y BO30Y)XJICHHOM COCTOSIHUHU) U
MOHOB XUMUYECKUX JIEMEHTOB

1 — 4 mepno 0B U UX BaJICHTHBIC
BO3MOYXHOCTH, HCTIOJIB3YS TTOHITHS
S-, p-, d-37eKTpOHHBIC OPOUTAIIH,
DHEPreTUYECKUE YPOBHHU.

OOBICHATH 3aKOHOMEPHOCTH
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AJIEMEHTOB U 00pa3yeMbIX UMH MTPOCTHIX
Y CJIOKHBIX BEIIECTB I10 IpynmnamM

Y neprojiaMm. 3Ha4YeHHUE TTePUOIUYECKOTO
3akoHa [[.1. Menneneea.
IKCIepUMEHTAIbHbIE METObI
U3y4eHUsl BelIeCTB M UX MPeBPalleHUI:
e J/[emoHCTpauuu:

— Buabl Tabnuil «llepuoanueckas
CHUCTEMa XUMUYECKUX 3JIEMEHTOB

J.1. MennaeneeBa»

M3MEHEHHUS CBOMCTB XMMUYECKHUX
3JIEMEHTOB U UX COCIUHEHUN

T10 TIEpUOJIaM M TpyIIam
[lepuoguueckon CuCTEMBI

J. . MeHnpaeneeBa

1.2

CtpoeHue BelIeCTBa.
MHoroob6pasue
BEIIICCTB

11

XUMHYECKas CBSA3b. BUIBI XUMUYECKON
CBSA3U: KOBAJICHTHAs, HIOHHAS,
MeTaJIn4yeckas. MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOU CBA3U:
OOMEHHBIN U JOHOPHO-aKIENTOPHBIN.
DHeprus U JyinHa cBsi3u. [lomsapHOCT®,
HaIpPaBJIEHHOCTh W HACHIIIAEMOCTh
KOBAJICHTHOU CBsA3U. KpaTHbIe CBA3M.
Bonoponnas cBa3b. MeXMOJIEKyISIpPHBIE
B3aWMOJICCTBHUSL.

BaneHTHOCTh ¥ BaJ€HTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJN C X TEOMETPUUECKUM
CTPOEHHEM (Ha IPUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOTO MEPUOAA).
[IpencraBieHne 0 KOMIUIEKCHBIX
COCIUHECHUX.

PackpbIBaTh CMBICI U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTEPHbIE
MIPU3HAKK ) U IPUMEHATH 3TU TTOHITHUS
TP ONTMCAHUU COCTABa M CTPOCHUS
BEIIECTB, 11 OOBICHEHHUS
OTJICTBHBIX (DAaKTOB M SIBJICHHM.
OnpenensiTe BUIBI XUMHYECKOU
CBSI3U (KOBAJICHTHOM, HOHHOM,
METaUNINYECKOM, BOJIOPOIHOM )

B COCTMHECHHUSIX, TUII
KPUCTAITUYECKON PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pPa30BaAHMUS
KOBaJICHTHOM CBsI3U (OOMEHHBIN

Y JJOHOPHO-aKLENTOPHBIN).
OmnpenensaTs BaICHTHOCTh M CTETICHD
OKHUCJICHHS] XUMHYECKUX JICMEHTOB
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CocTaB KOMIUIEKCHOTO MOHA:
KOMILJIEKCOOOpa30BaTeb, JIUTAH/IBI.
Koopaunanmonnoe yuncio.
Homenknarypa KOMILIEKCHBIX
COeIUHEHUM.

3Ha4YC€HUE KOMIUJIEKCHBIX COCIMHEHUI.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUHU.
BemecTBa MonekynsipHOro

Y HEMOJIEKYJISIPHOTO CTPOCHUS.

THUIBI KPUCTATIIMYECKUX PEMIETOK
(CTpyKTYyp) M CBOICTBA BELIECTB.
[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE pacTBOPBL.

[IpencraBnenue

0 KOJUIOMJIHBIX pacTBOpax.

CriocoObI BeIpaKE€HUsI KOHIICHTPAITUU
PacTBOPOB: MaccoBas J0JIs BEIIECTBA
B PacTBOpE, MOJISIpHASA KOHLICHTpaIusl.
HacplineHHble 1 HEHACHIIEHHBIE
pPacTBOpPBI, pACTBOPUMOCTb.
Kpucrammornaparsr.

Knaccudukanus n HomMmeHKIaTypa
HEOPraHWYECKHUX BEIIECTB.
JKCNePUMEHTAIbHbIE METO/IbI
U3y4EeHUS BELIeCTB M UX MPeBPaLlCeHUI:
e JleMOHCTpauuu:

— MOJIEJIA KPUCTAUIMYECKUX PELIETOK.

B COCIMHEHMSIX Pa3JIMYHOrO COCTaBA.
OOBICHATH 3aBUCUMOCTb CBOMCTB
BEIIECTB OT BHJIa XUMUYECKON CBSI3U
Y TUTA KPUCTAIUINYECKON pEHIETKHU.
[TpoBOAUTEL BEIYUCIICHUS

C UCIOJIb30BAaHUEM TTOHSITHUS
«MaccoBast 10J1s BelllecTBa

B PacTBOpE»
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e PacueTHbie 3aJa4yHn:

— C MCHOJIb30BAaHMEM MOHSATUMN
«MacCoBasd a0J1 paCTBOPCHHOI'O
BCHICCTBA», «MOJIIPHAA KOHLICHTAIIHA»

1.3

XUMUYECKUE PEAKLINU

19

Kiaccudukarnus XuMHUUECKUX PEaKIIUii
B HEOPraHMYECKOW U OPraHu4ECKOU
XUMUH. 3aKOH COXPAHEHUSI MaCChl
BEILIECTB; 3aKOH COXPAHEHUS U
PEBPALIEHUS SHEPTUHU IPYU XUMHUYECKUX
peaknusax. TertoBbie 3G GHeKThI
XUMHAYECKUX PEAKIIUMN.
TepMoXuMHUYECKHE YpaBHEHHS.
CKOpOCTh XUMHUYECKON PEAKLIUH, €€
3aBUCHUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
['oMoreHHbI€ U TreTepOreHHbIE PEAKITUH.
Karanu3 u katann3aTopsl.

OOparuMble U HEOOpPATHUMBIEC PEAKITUU.
Xumuueckoe paBHoBecue. KoHcranTa
XUMUYECKOTO PABHOBECHSI.

DaKTOpPHI, BIUSIONIAE HA MOJIOKEHUE
XUMHYECKOT0 paBHOBECH: TEMIIEPATypa,
NABJIEHUE U KOHIIEHTPAIMU BEILIECTB,
Y4aCTBYIOIIUX B PEAKIINH.

[Tpunuun Jle [larense.
DNEKTPOTUTHYECKAS TUCCOLINAIIHS.
CuiibHBIE U ClIa0BIE 3JEKTPOJIUTHI.
CreneHb TMCCOIHAINAN.

PackpbIBaTh CMBICH U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHATH 3TU NOHITHUS
IIPYU OIMCAaHUH COCTaBa U CTPOEHUS
BEILIECTB, AJIs1 O0BSICHEHMS
OTJEJIbHBIX (PAaKTOB U SIBJICHUU.
Krnaccuduuuponatb XuMudyeckue
pPEaKLUH 10 Pa3INYHbIM IPU3HAKAM
(4ncy ¥ cocTaBy pearupyromux
BELIECTB, TEMIOBOMY 3(PhEKTY
peaKku, U3MEHEHUIO CTEIICHEN
OKHCJICHHSI DJIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTaJlu3aTopa U T.1.);
CaMOCTOATENLHO BHIOMPATH
OCHOBAHHMSI U KPUTEPUHU

JUIS KJIACCU(PMKALIMU XUMHUYECKUX
pEaKIINH.

OOBACHATH 3aKOHOMEPHOCTHU
IIPOTEKAHUS XUMHUYECKUX PEAKIIUM

C YYETOM MX IHEPreTUYECKUX
XapaKTePUCTHUK, XapaKTep U3MEHEHUs
CKOPOCTH XUMHUYECKOW PEAKIINU
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Cpena BOJHBIX pacCTBOPOB: KUCJIOTHAA,
HEUTpasibHad, [IETOYHAs.

Bonoponnsiii nokazarens (pH) pactBopa.

I'maponus conen. Peakiiun nOHHOTO
oOMeHa.
OKHCIINTEIIbHO-BOCCTAHOBUTEIILHBIE
peaKkuuu.

CrernieHb OKHUCIICHHUS.

OKHUCIUTEIb U BOCCTAHOBHUTED.
[Ipoueccel okucieHus

1 BOCCTAHOBJICHHSI.

Baxueiimme okucanTenu

1 BOCCTAHOBHUTEIIH.

Mertop aeKTpoHHOro OajaHca.
DJIEKTPOJIN3 PaCTBOPOB U PACIIIABOB
BEIICCTB.

IKCNepUMEeHTAIbHbIE METObI
M3y4YeHHUsl BelleCTB ¥ UX MpPeBpAallleHui:
e J/lemoHCTpauuu:

— pa3JIoKEHUE MEePOKCUIa BOIOpoaa
B IIPUCYTCTBUHU KaTAJIN3aTOPA.

e JIabopaTopHbIE OMBITHI:

— MPOBEJICHUE PEAKIIUI HOHHOTO
oOMeHa;

— OIIpeJeeHUE CPeabl pAaCTBOPOB
BEIIIECTB C MOMOIIbIO YHUBEPCAIHBHOTO
WHAMKATOpA.

B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaKXKe XapaKTep
CMENICHUS] XUMUYECKOTO PaBHOBECHUSI
IOJ1 BIIMSIHUEM BHEITHUX
BO3/ICUCTBUM (TPUHIIUT

Jle lllarenwe).

PackpbIBaTh CYIIHOCTB:
OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX
peaKunii TOCPEACTBOM COCTABIICHUSA
AJIEKTPOHHOTO OanaHca 3TUX
pEaKInii; peakiuii HFOHHOTO OOMEHa
MTyTEM COCTABJICHUS WX TOTHBIX

Y COKPAILEHHBIX HOHHBIX YpaBHEHUMH;
peaKuuil TUAPOIN3a, PEAKIUN
KOMILJIEKCOOOpa30BaHUS

(Ha mpuUMepe THIPOKCOKOMILIEKCOB
[IUHKA U AJTFOMUHUA).

[TpoBOIUTE U OITUCHIBATH
XUMUYECKUN IKCIIEPUMEHT:
OTpeIeNICHHE CPEAbl BOJHBIX
pPacTBOPOB BEIIECTB; MMPOBEICHHE
peakuuii FOHHOro OOMEHa; U3y4eHue
BIUSTHUS PA3IUIHBIX (aKTOPOB

HA CKOPOCTb PEAKIUN U TTOJO0KECHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBath mpaBuiiaM IMOJIb30BAHUS
XUMHUYECKOU TTOCYI0M

52



denepanbpHas padogas nporpamMma | Xumus. 10—11 kinaccel (yriayOJaeHHBIH YPOBEHB)

e [IpakTrueckue paboOTHI:

Ne 1. Brusiue pa3inyHbIX

(bakTOpOB HAa CKOPOCTH XUMUUYECKOU
peaxkuuu;

Ne 2. Bnusaue pa3inyHbIX

(axTOpPOB HA MOJOKEHHE XUMUUECKOTO
paBHOBECHS;

Ne 3. XumMuueckue peakuuu

B PacTBOpax 3JIEKTPOJIUTOB.

e PacueTHsbie 3anayu:

— pacueThbl MacChl BELIECTBA

W1 00beMa I'a30B [0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce

Ui 00beMy OHOTO

U3 yYaCTBYIOILUX B peaKLUU
BEIIECTB,;

— BBIYMCIIEHUE MACCOBOW J0JIU

Y MOJISIPHOM KOHIIEHTpAlluM BEUIeCTBa
B PacTBOpE;

— BBIYHCJICHUE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKUuu, eCIU OJHO U3 BEIIECTB JAHO
B BUJIE PACTBOPA C OMPEACICHHON
MAaCCOBOM JI0JIEN paCTBOPEHHOTO
BELIECTBA

1 1a00paTOpPHBIM 000PYIOBAHUEM.
[IpencraBisiTh pe3ysbTaThl
XMUMHUYECKOTO SKCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEAKIUU

U JIeTIaTh BBIBOJIBI HA UX OCHOBE.
[IpoBOANUTH BHIYMCICHMUS:

C MCIIOJIb30BAHUEM TOHSTHS
«MaccoBasi 10Ji BEeUIeCTBa

B PacTBOpPE», a TAKXKE MO YPAaBHEHUSIM
XUMHUYECKHUX Peakluid, B TOM YHUCIIe
TEPMOXUMHYECKHE PACUETHI

Hroro no pasneny

39
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Paznen 2. Heopranuueckasi Xumust

2.1 | Hemeramnbl

31

[TonoxxeHne HEMETAIUIOB

B [leprnoanyeckoit cucreMe XuMHUYECKUX
anemenToB J[.1. MenneneeBa

1 0COOCHHOCTU CTPOCHHMS X aTOMOB.
du3nyecKkre CBOMCTBA HEMETAIIOB.
AJIOTpOnusa HEMETAIOB (HA MPUMEPE

KHCIIOpOJIa, cephl, pocdopa u yriaeposaa).

Bonopon. [lonyuenue, puznueckue

U XUMHUYECKHE CBOMCTBA (peakinu

C METaJUIAMU U HEMETAJUIAMU,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mapuael. TOMIMBHBIE 3JIEMEHTHI.
I'anorensl. Haxoxnenue B mpupoze,
CHocoObI NoNTydeHus (hpru3ndecKue

Y XMMUYECKHE CBOMCTBA.
I'anorenoBonopoapl. Baxuenmme
KHUCJIOPOJICOAEPKALINE COCAUHECHUS
rasioreHoB. JlaboparopHsbie

Y TIPOMBIILIEHHBIE CIIOCOOBI MOJY4EHUS
rajoreHoB. [I[puMeHeHne rajnoreHoB

1 UX COeIUHEHUMN.

Kucnopon, o3ou. JlaboparopHsie

Y IPOMBIILICHHBIE CITOCOOBI MTOTYyYEHHUS
Kkucaopoja. Guzndeckue 1 XUuMUIECKUE
CBOMCTBA KHCJIOPOJIA U 030HA; UX
npuMeHeHue. OKCUAbl ¥ MEPOKCU/IBI.

PackpbiBaTh CMBICT U3y4aeMBbIX
MOHSATUM (BBIACISATHh UX XapaKTEPHbIE
MIPU3HAKH) U IPUMEHSTD OTH TTOHATHS
NPy ONUCAHWUU COCTaBa U CTPOCHUS
BEILECTB, 4711 OOBICHEHUS
OTJIETHHBIX (DAaKTOB W SIBJICHH.
OOBsCHITH 0011IME 3aKOHOMEPHOCTH
B M3MEHEHHUM CBOMCTB HEMETAJIJIOB U
UX COCIMHEHUH C y4€TOM CTPOCHUS
UX aTOMOB M TOJIOJKCHHUS

B [lepnognueckon cucreme
XUMHUYECCKHUX IJICMCHTOB

J1. . Menpaeneena.
XapakTepu3oBaTh (OMUCHIBATH)
00IIIMe XUMHYECKHE CBOMCTBA
HEMETAaJJIOB, MX Ba)KHEHIIINX
COCAMHEHUH, MMOJTBEPKAAS 3TO
OMHCcaHue MpUMepaMH YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUECKUX
pEaKIINH.

CocTaBysITh ypaBHEHUS
OKHCIUTEIIFHO-BOCCTAaHOBUTECIIHHBIX
peakiuil U peakiyii HOHHOTo oOMeHa
Y PacKpbIBATh UX CYITHOCTh

C TIOMOIIIBIO JIEKTPOHHOTO OaiaHca
Y HOHHBIX YPAaBHECHUU.
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Cepa. Haxoxaenue B mpupojie, CnocoObl
MOJIy4eHHUsI, PU3NUECKHE U XUMUYECKUE
cBoiictBa. CepoBOIOPOI, CYIb(MOUIBI.
Oxcunpl cepoi(1V) u (V). Cepuucras

Y CEpHAasl KUCJIOThI M KX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IpuMeneHune cepbl U €€ COEAUHEHUM.
A3zot. HaxoxaeHue B mpupo/ie, CiocoObl
MOJTy4eHMsI, PU3NUECKHE U XUMUYECKHE
cBoiicTBa. AMMHaK, HUTpUIbl. OKCHUIBI
a30Ta. A30THCTas U a30THAs KUCIIOTHI

1 ux cosid. OCOOEHHOCTH CBOMCTB
a30THOM KUCIOTHL. [IpuMeneHue a3ora

Y €ro COeIMHEHUI. A30THBIE yIOOpEHUSI.

®dochop. Haxoxnenue B npupoje,
CHocoObI TTONTydeHus, (PU3UIEeCKue

1 xumudeckue cBoiictBa. dochubl

u pochun. Oxcuasl Gocdopa,
oprodochopHas KUCI0Ta U €€ COJIH.
[Tpumenenue docdopa u ero
coeauHennit. @ochopHbie y1oOpeHuUs.
Yraepoa. Haxoxnenue B mpupose,
CHocoObI MoNTydeHus, (PU3nIecKue

U XUMHUYecKHue cBoMcTBa. OKCHUIBI
yraepoaa(ll) u (IV), yronenas kucnora
u ee conu. [Ipumenenue yriepoaa u ero
COCIMHECHUM.

XapakTepru30BaTh BIUSIHUAEC
HEMETAJVIOB U UX COCAMHEHUIN

Ha )KUBbIC OPraHU3MbI;, OITUCHIBAThH
MPUMEHEHNE B PA3IMYHbBIX 00JIaCTIX
MPAKTUYECKOHN ACATCIILHOCTH
YeJoBeKa.

[ToaTBepxaaTh CyleCTBOBAHUE
TeHETHYECKOU CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMHU

C IOMOILBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX
peakuuil.

[IpoBoauTH peaxiuu,
MOATBEPKAAIOITNE KaYECTBEHHBIN
COCTaB BEIIIECTB; PACIIO3HABATH
OTIBITHBIM TTyTE€M aHUOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX
pacTBopax.

HaGmronats 1 onuckiBaTh
J€MOHCTPAIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEILHO INTAHUPOBATb,
MIPOBOUTH U ONHMCHIBATH
XUMUYIECKAN IKCTICPUMEHT
(J1abopaTopHbIE OMBITHI U
MpaKTUYECKUe paboThl);
MIPENICTABIIATh PE3YIbTaTh
XUMHUYECKOTO IKCIIEPUMEHTA
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Kpemunii. Haxoxnenue B mpupoze,
CIOCOOBI MONTydeHus, (PU3UIEeCKue

U XuMH4Yeckue cBorcta. OKcun
kpemuusi(1V), kpemHuEBass KUCIOTA,
cunukaTel. [I[puMeHeHne KpeMHHS U €T0
coequHeHui. CTeKo, ero nojy4eHue,
BUJIbI CTEKOJ.

JKCNepUMEHTAIbHbIE METOIbI
U3Y4YeHHs BellleCTB U UX MpPeBpaIleHuii:
e /leMOHCTpauu:

— 00pa3ilbl HEMETAJUIOB,

— TopeHue cepsl, hocdopa, xenesa,
MarHusi B KUCJIOPOJIE.

e JIlaGopaTopHbIE OMBITHI:

— Ka4yeCTBEHHBIC pEaKINu

Ha HEOPTraHMYECKUE MOHBI U KaTHOH
BOJIOPOJA,;

— TOJY4YeHHE U COOMpPaHUE ra3oB.

e [IpakTrueckue pabOTHI:

No 4. PelieHue skCriepuMEHTAIbHBIX
3aja4 1o TeMe «I amoreHs»;

Ne 5. Pemenue skciepuMeHTAIIbHBIX
3a1a4 1o TeMe «Cepa 1 ee COeTUHEHU.
Ne 6. Pemenue skcnepuMeHTAIIbHBIX
3aja4 1o TeMe «A30T U Gochop 1 ux
COETMHEHUSD.

B (hopme 3anucu ypaBHEHHI
COOTBETCTBYIOILIUX PEAKLUI U JENIaTh
BBIBOJIbI HA MX OCHOBE.

CrnenoBath npaBUiIaM IOJI30BAHUS
XUMHUYECKOU MOCYION U
nabopaToOpHBIM 000PYTI0OBAHUEM.
[IpoBOIUTH BHIYUCIIECHUS

[0 YPaBHEHUSIM XUMUYECKHUX
peaKkuuil.

CaMOCTOSITENIHO TIIaHUPOBATH

Y OCYIIECTBIISITh CBOIO
MO3HABATENbHYIO JAESATENbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHe

B TPYNIOBOW Y4eOHOM AESITEIIbHOCTH
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—Pacuernbie 3a7a4n:

BBIYHMCJIEHHE MAacChl BEIIECTBA

WM 00bEeMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce

WM 00BEMY OJHOTO U3 YJaCTBYIOITUX
B PEaKIINH BEIICCTB;

— BBIYUCJICHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
pEaKINu, €CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHUCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTa
pEaKINu, €CJIM OJTHO U3 BEIISCTB JJaHO
B BHJIE pacTBOpa C ONPEICICHHOM
MAacCOBOM JI0JIEH PaCTBOPEHHOIO
BEIIECTBA;

— BBIYKCIIEHUE BBIXOJa IPOAYKTA
PCaKIIMU OT TEOPETUUYECKH BO3MOYKHOT'O

2.2

MeTtauibl

23

ITonoxenne meramuios B [lepuoanyeckon
CHUCTEME XMMHUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHUS ICKTPOHHBIX
000JI0YEK aTOMOB METAJLJIOB.

OO6mue pu3nyecKkre CBOMCTBa METAILJIOB.
[IpumeHeHre MeTaIsIoB B OBITY, IPUPOJIE
u TexHuke. CIuiaBbl METAJJIOB.
DIIEKTPOXUMHYECKUN ST HAPSKEHU I
MeTtauioB. O6mue cnocoObl NOMy4eHUs

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHATUH (BBIIETATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHATH 3TU TOHITHUS
IIPU OIMCAaHUH COCTaBa U CTPOEHUS
HEOpPraHUYECKUX BEILIECTB,

11 00BSCHEHUS OTAENBHBIX (PaKTOB
U SIBJICHUM.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOMICTB 3JIEMEHTOB —
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METaJUIOB: TUAPOMETAILTYPIHs,

MMAPOMETAILTYPIHs, JIEKTPOMETAILTYPIHSl.

[ToHsiTHE O KOPPO3UU METAILIIOB.
CriocoObI 3aIUThI OT KOPPO3UHU.
OO6m1as xapakTepruCcTUKa METAJIIIOB
|A-rpynns! [leproguueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB. HaTpui

U KaJuii: ojtyuyeHue, Gusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHECHUM.
OO0mrast XxapaKTEpPUCTHKA METAIOB
llA-rpynmel [lepuoanueckoii cucteMbl
XUMHUYECKUX JIEMEHTOB. Maruui

Y KaJIBLIUIA: TIOTydeHue, GU3nIecKue
1 XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTBHIX BEIIECTB U UX COCTUHEHUM.
JKecTKOCTb BOJBI U CIIOCOOEI €€
YCTPaHCHUSI.

AmoMHUHMI: TToNTyyeHue, Gu3ndecKue
Y XUMUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTOr0 BEUIECTBA U €r0 COCAMHEHUI.
AM@doTepHbIe CBONCTBA OKCHJIA U
TUAPOKCHUIA ATFOMUHUS,
TUIPOKCOKOMIUIEKCHI aTFOMUHUS.
OO611ast XxapakTEepUCTHKA METAJIIOB
no6ouyHbIx oarpynt (b-rpymm)
[lepuoanueckoi cucTeMbl XUMHYECKUX

METAJIOB U UX COCAMHEHUH C YUE€TOM
CTPOECHUS UX AaTOMOB U TOJIOKEHUS
B [lepnonnueckoii cucreme
XUMHUYECKUX IJIEMEHTOB

1. . Menpeneena.
XapakTepu3oBaTh (OMKUCHIBATH)
o0lue XUMHUYECKUE CBOMCTBA
METAJUIOB, UX BAXKHEHIINX
COECIMHEHUH, TIOATBEPKAAS ITO
ONMCAaHUE NTPUMEPAMHU YPABHEHUI
COOTBETCTBYIOIIUX XUMUAYECKHUX
peaKkunii; MPUMEHECHUE METAJIIOB

B PA3JIMYHBIX 00JIACTAX
MPAKTUYECKOM JIEATEIIbHOCTH
YEJIOBEKA, a TAKXKE MCIO0JIb30BaHUE
UX JUISl CO3/1aHUSI COBPEMEHHBIX
MaTEepPUAIOB U TEXHOJIOTHUH.
OnuchiBaTh CIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HUH.
PackpspiBaTh CylIHOCTB
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKurii TOCPEACTBOM COCTABIICHUSA
AJIEKTPOHHOT O OanaHca 3TUX
peaKuuil.

[TpoBoaAUTE peakuyy,
MOATBEPKIAOIINE XAPAKTEPHBIC
CBOMCTBA U3Y4aE€MbIX BEIIECTB,

58



denepanbpHas padogas nporpamMma | Xumus. 10—11 kinaccel (yriayOJaeHHBIH YPOBEHB)

3JIEMEHTOB.
du3nYeCcKrue 1 XUMUYECKHE CBOMCTBA
XpoMa u ero coeguHeHun. OKCUIBI

u ruapoxcuasl xpoma(ll), (1) u (V1).
XpoMatbl U IUXPOMATHI, KX
OKHCJIMTEJIbHBIC CBOMCTBA.
[Tonydyenue u npuMEHEHUE XpoMa.
dusnyeckrue U XUMHUYECKHUE CBOMCTBA
Maprasiia u €ero COeIMHCHUHU.

OcHoBHbIe coenuaeHns Mapranna (1),
(1V), (VD u (VII).

HepMaHraHaT KaJius, €ro OKHCIMTCIIBbHBIC

CBOMCTBA.

du3nyecKne U XMMUYECKHUE CBOMCTBA
»kenesa 1 ero coequHeHui. OKCHIBI,
rugpokcuabl u comu xeneza(ll) u (111).
[TonydyeHue u npUMEHEHUE Kele3a

Y €ro CILJIABOB.

Menp: nonydenue, puanyeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHNE
MPOCTOT0 BEHIECTBA U €70 COCAUHEHU.
[unk: momyueHue, puanIecKue

1 XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTOTO BEHIECTBA U €TI0 COCAUHEHU.
AMdoTepHbIe CBONCTBA OKCH/IA

Y TUJPOKCUJA LINHKA,
TUIPOKCOKOMIUIEKCHI IMHKA.

pacrto3HaBaTh OMBITHBIM ITYTEM HOHBI
METaJIOB, TPUCYTCTBYIOLTUE

B BOJIHBIX pPacTBOpaXx.

[IpoBOIUTH U OMUCHIBATH
XUMUYECKUN IKCTICPUMEHT
(JtabopaTopHbIE OMBITHI U
paKTUYECKHE paboThl);
NPEJICTABIISATh PE3YIbTAThI
XMUMHUYECKOTO 3KCIIEpUMEHTa

B (hopMe 3amucu ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIUi U JAeNaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath nmpaBuiiaM IMOJIb30BaAHUS
XUMHUYECKOU TTOCYI0M

1 1a00paTOPHBIM 000PYIOBAHUEM.
[TpoBOUTEH BHIYUCIICHUS

10 YPaBHEHUSM XUMHYECKUX
pEaKIINH.

CaMocCTOSITeNIbHO TUIaHUPOBATH

U OCYIIIECTBJIATH CBOIO
MO3HABATENbHYIO IEATEIHHOCTD;
MIPUHUMATh aKTUBHOE y4aCTHUE

B IPYNIIOBOM Y4EOHOMU AeATENbHOCTH
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JKCIepUMEHTAIbHbIE METObI
M3y4eHUsl BelleCTB M X MpeBpalleHuil:
e J/[emoHCTpauuu:

— KOJUIEKIUs «MeTajlJibl U CIUIaBbI»,

— B3aMMOJICHCTBHUE IICITOYHBIX

1 IIEI0YHO3EMEIbHBIX METAUIOB C BOJOM
(BO3MOXHO MCIOJIb30BaHUE
BHJIEOMATEPUAJIOB).

e JIlaGopaTopHBIC OIBITHI:

— B3aUMOJICHCTBUE MIEJIOYHBIX

1 IIEeJI0YHO3EMEIbHBIX METAUIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAJIOB);

— B3aUMOJIEHCTBHUE TUAPOKCHUIOB
QTIOMHUHUS U [IMHKA C pacTBOpamMu
KHCJIOT M IIEJIOUEH;

— Ka4eCTBEHHbIC PEaKIIMU Ha KaTHOHBI
METaJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pemienue skcnepuMeHTaIbHBIX
3a7a4 1o TeMe «MeTauibl IITaBHbIX
MOATPYIIY;

Ne 8. Pemenue skcnepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTaJuibl TOOOYHBIX
TIOJTPYIII.

e PacueTHbIC 3a/1a4UH:
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— BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
pEaKInu, €CJIM OJTHO U3 BEIIECTB JJaHO
B BUJIC PACTBOpA C ONMPEICICHHON
MacCOBOM JI0JIEM PaCTBOPEHHOI'O
BEILIECTBA, UJIM UMECT IMPHUMECH;

— BBIYUCJICHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKInu, €CJIM OJTHO U3 BEIIECTB JJaHO
B BHJIC pacTBOpa C ONPEICICHHOM
MAacCOBOM J10JIEU paCTBOPEHHOTO
BEIIIECTBA;

— BBIYUCJICHUE BBIXOJIa MPOAYKTA
pPEaKIMU OT TEOPETUYECKH BO3ZMOYKHOT'O

Hroro no pazaeny 54
Pa3znen 3. Xumus u )Ku3Hb
3.1 | MeToabl mo3HaHUS 9 Ponb xumMuu B obecrieueHuu PackpsiBaTh poJib XUMHH B PELLIECHUU

B XUMMUH.
XUMUA U KU3Hb

YCTOWYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA.
IIoHsATHE O HAYYHBIX METOJAX TO3HAHUS

1 MCTOAOJIOI'MY HAYYHOI'O MCCIICIOBAHNA.

HayuHble TpUHITMIIBI OpraHU3aAH
XUMHUYECKOTO TIPOM3BOICTBA.
[IpoMblITIeHHBIE CTTOCOOBI MOTYUYEHUS
BaXHEHIIINX BEIECTB (HA IPUMEPE
MIPOM3BOJICTBA aMMHAaKa, CEPHOMN
KHCIIOTHI, MeTaHoJa). [IpoMbInieHHbIe
CIOCOOBI TTOJTYYEHUSI METaJIOB

OHEPreTHYECKUX, ChIPhEBBIX
1 DKOJIOTHYECKUX MPoOIeM
YEJIOBEYCCTBA, ONMKMCHIBATH OCHOBHbBIC
HAIPaBJICHUS PA3BUTH XUMUICCKON
HAyKH M TEXHOJIOTHH.

[TpumeHsTh MpaBuiIa 0€3011aCHOTO
oOpalreHus ¢ BEIIeCTBaMH,
HCITOJIb3YEMBIMH B TIOBCETHEBHOM
’KU3HHM, a TaK)Ke MpaBuja
0€e30IacHOro MOBEICHHUS B LIEIIX
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Y CIUIABOB. XMMHUUYECKOE 3arpsi3HEHUE
OKpY>Karoller Cpelibl U €ro MOCIEACTBUS.
Ponb xumuu B obecrieueHnu
HHEPreTUYECKO OE30MaCHOCTH.

XUMHS ¥ 310POBBE YEIIOBEKA.
JlekapcTBeHnHble cpeactra. [Ipasuia
UCITOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB. Poyib XUMuM B pa3BUTUU
MEIULIUHBI.

Xumus . OCHOBHBIE KOMIIOHEHTBI
nuiiy. [Tumessie no6aBku. Poias xumun
B 00eCreYeHnHU MUIIEBOM 6€30MacHOCTH.
KocMmernueckue u maphromepHbie
cpeacrtsa. berroBas xumus. [IpaBuna
0€301MacHOr0 UCTIOIH30BAHUS MPENapaToB
OBITOBOM XUMHUU B IMOBCETHEBHOMN KU3HHU.
XUMHS B CTPOUTEINLCTBE. BaxkHeimue
CTPOUTEJIbHBIC MaTepUalibl (IIEMEHT,
6eton). [Ipon3BoCTBO CTPOUTENBHBIX
MaTepuasoB.

XUMHS B CEIbCKOM XO3SIMCTBE.
Oprannyeckue 1 MUHEpaIbHbIE
ynoOpeHus.

Heoprannueckne marepuansl
(KOHCTPYKIIMOHHBIC MaTePHAIIbI, KPACKH,
CTEKJIO, KepaMuKa). MaTepuaribl

JUISL 3JIEKTPOHUKH. HaHoTexHoorum

cOepexeHus 310pOBbS

Y OKpYXKarollerl NpUPOJIHOU CPEbL;
MMOHUMATh OMACHOCTh BO3AECHCTBUS
Ha YKMBBIE OPraHU3MBbl OIPEICIICHHBIX
BELIECTB, cMbIci nokazarens 111K,
MOSICHATH Ha MIPUMEPAX CIIOCOOBI
YMEHBILIEHUS U IPEIOTBPALLICHHS UX
BPEAHOTO BO3JIEUCTBUS.
AHanM3upoBaTh U KPUTHYECKH
OLIEHUBAaTh UH(HOPMAIIUIO, CBI3aHHYIO
C XMMUYECKUMU TMPOIIECCaMU U UX
BJIUSIHUEM HA COCTOSIHHE
OKPYKAaIOIIEN CPEBbI.

Hcnons30BaTh MONYyYEHHBIE 3HAHUS
U TIpEe/ICTaBIEHUS O cepax
NEeATENbHOCTHU, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTUSIMU,
KaK OCHOBY JIJIsl OPUEHTALIUU

B BBIOOpE CBOECH OyyIei
npodecCUOHANBHON JeATEIbHOCTH.
Hcrnonp30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JJI1 OOBSICHEHUS
Y MIPOTHO3UPOBAHUS SIBJIICHUI,
MMEIOIIHNX €CTECTBEHHO-HAYYHYIO
MIPUPOY, IPOrHO3UPOBATh,
aHAJIM3UPOBATH U OLICHUBATH

C TTO3UIMN 3KOJIOTHYECKOU
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0€30IaCHOCTH MOCJIEACTBUS OBITOBOM
Y TIPOM3BOJICTBEHHOM JCATEIHLHOCTH
YEJI0BEKa, CBSI3aHHOU

C IepepabOTKOM BEIICCTB;
WCITOJIb30BaTh TOJTYYCHHBIE 3HAHUS
JUTS TIPUHSATHS TPAMOTHBIX PEIICHUI
po0JIEM B CUTYaIIUX, CBS3aHHBIX

C XUMHUEN.

[IpuHuMate yyactre B 00CYXIEHUU
poOJieM XUMHUYECKOM

1 DKOJIOTMYECKON HAMPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3UITHIO
o TIpoGJjIemMe U Mpejiarath
BO3MOYKHBIE TTYTH €€ PEIICHUS

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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MEPEYEHB (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPXAHUA ITO XUMHUHN

Jls ipoBeieHUsI €IMHOTO TOCYJapCTBEHHOI0 dK3aMeHa no xumuu (nanee — EI'D
0 XUMHUHU) HCIONb3yeTCAd TNepeueHb (KoAU(PUKATOp) NpOBEpsSieMbIX TpeOOBaHUMI
K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENIbHOM MPOrpamMMbl CPEIHEro OOIIEro
00pa30BaHUs U JIIEMEHTOB COJIEP KAHUA.

IIposepsiembie Ha EI'D mo xumum Tpe00BaHMA K Pe3yJIbTATAM OCBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMBbI CpPeHEro o01ero oopa3oBaHus

Kon [TpoBepsieMble TpeOOBaHUS K MTPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS
MIPOBEPSAEMOTO OCHOBHO# 00pa3zoBaTeIbHON IPOrpaMMbl CPEIHEr0 00IIETO
TpeOoBaHUs oOpaszoBaHus
1 Brnanenue cucteMoit XMMHUUYECKUX 3HAaHUM, KOTOpasi BKIIIOYACT:
1.1 OCHOBOITOJIAraoIIUe MOHATHS (XUMHUYECKUI AJIEMEHT, aTOM, H30TOIIHI,

JNICKTPOHHAsE 000JI0OYKa aToma, s-, P-, Od-3JeKTpOHHBIE OpOUTAIN
aTOMOB, OCHOBHOE 1 BO30Y)K/IEHHOE COCTOSIHME aTOMa, HOH, MOJIEKYJIa,
BAJICHTHOCTb,  3JIEKTPOOTPHULATENBHOCTh,  CTEIEHb  OKHCIICHHS,
XUMu4ecKas cBa3b (O- m T-CBA3b  kparHble CBSI3M), THOpUIU3ALINS
aTOMHBIX OpOUTaNeil, KpUCTAJJIMYECKasi PEIIETKA, MOJb, MOJIIpHas
Macca, MOJISIpHBI 00beM, MOJSpHAs KOHIIEHTpAlus, pPacTBOPbI
(MCTHUHHBIE, JUCTIEPCHBIE CUCTEMBI), KPUCTAIIOTUAPATHI, YIIIEPOAHBINA
CKeJeT, (PyHKIMOHaNbHas Tpymna, pagukall, U30MEpPbI, CTPYKTYypHas
dbopmymna, wu3oMepusi (CTpyKTypHas, reomeTpuyeckas (Iwc-,
TPAHCU30MEPHSI), TOMOJOTHYECKUN Psii, TOMOJIOTH, YIrJIEBOIOPOBI,
KHUCJIOPOJI- ¥ a30TCO/ICPKALINE COSAMHEHNU S, OMONIOTUYECKN aKTUBHBIE
BeliecTBa  (YIJIEBOABI, KUPbI, O€IKHU), MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHUS, KPEKUHT,
pUGOPMHUHT,  TUIBI  XMUMHYECKMX  pEaKIud  (OKUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIE, 9K30- U IHAOTEPMHUYECKUE, PEAKIUH HNOHHOIO
oOMEHa, TOMO- M TE€TepOreHHble, OOpaTHUMble M HeOOpaTUMBIE),
pacTBOp,  DJIEKTPOJIUTHI,  HEDJEKTPOJIMTHI,  AJIEKTPOIUTHUECKAs
JUCCOLIMALIMS, CTENEeHb AUCCOLUALMN, OKUCIUTENb, BOCCTAHOBUTEb,
ANEKTPOJN3, CKOPOCTh  XHMHYECKOM  peakuud, XUMHUYECKOEe
paBHOBECHE)

1.2 TEOPUH U 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOEHUS OPraHUYECKUX
BemiecTB A.M. bytiiepoBa, Teopust SIEKTPOIIUTUYECKON TUCCOLMAINH,
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[Tepuoanueckuii 3akon JI.11. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3bIK XUMHUH, MUPOBO33PEHUECKUE
3HAHMUS, JISKAIIUE B OCHOBE MOHMMAHUS IPUUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBICHUM, COBPEMEHHBIC MPEJCTABICHUS O CTPOCHHUHU
BEIIIECTBA HA AaTOMHOM, MOJICKYJISIPHOM M HAJIMOJIEKYJIIPHOM YPOBHSIX

1.3

NpeaACTaBJICHUSA (0 MECXaHHu3Max XUMHUYECCKHX pCaKHI/Iﬁ,
TCPMOANHAMHNYCCKHUX u KHMHCTHYCCKUX 3aKOHOMCPHOCTAX nux
IMPOTCKaHWsA, O XUMHUYCCKOM PaBHOBCCHUH, NTUCIICPCHBIX CUCTEMAX

1.4

(baKkTOJIOrMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTaBe, IOJYYECHUH
u 0e30MacHOM UCIIOJb30BAHUM BAXKHEUIIMX HEOPraHUYECKHUX
¥ OPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOW ACSITEIHHOCTH
yeoBeKa

1.5

o011ye HayYHbIe TPUHITUIIBI XUMUYECKOT0 TPOU3BO/ICTBA (Ha IpUMeEpe
IPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJA, MepepadoTKu
HeDTH)

ChopMHUPOBAaHHOCTh YMEHUM BBISBIISITH:

2.1

XapakTepHbIE MPU3HAKM U B3aUMOCBA3b H3YUYEHHBIX IIOHATHUH,
MPUMEHATh COOTBETCTBYIOIIUE TMOHATHS TPU ONHCAHUM CTPOCHUS
U CBOMCTB HEOPraHMYECKMX W OPraHUYECKUX BELIECTB M UX
MPEBPAILLICHUI

2.2

B3aMMOCBSI3b XUMHUUYCCKUX 3HAHUN C MOHATHUSMH U TIPEICTABICHUIMHU
JIPYTUX MPEAMETOB JiJisi 601e€ 0CO3HAHHOT O MOHUMAaHUSI ¥ O0BSICHEHUS
CYIIIHOCTU MaTepHaIbHOTO €UHCTBA MUpPa

CdopmMupoBaHHOCTH YMEHUS UCITOJIb30BATh:

3.1

HAaMMCHOBAHHA XUMHUYCCKHX COGI[I/IHeHI/Iﬁ MCXKAYHApPOAHOIo0 COro3a
TeopeTquCKOfI u HpHKJ’I&I{HOfI XMW W TPUBHUAIBHBIC Ha3BaAHUA
BCHICCTB, OTHOCAINUXCA K HMU3YYCHHBIM KJIdCCaM OPraHUYCCKUX
N HCOPIraHNYICCKUX COGI[I/IHCHI/Iﬁ

3.2

XMMHUYECKYI0 CUMBOJIMKY JUJIsl COCTaBJICHUS (POPMYI HEOPraHUYECKUX
BEUIECTB,  MOJIEKYJSIPHBIX M CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBHIX) (OPMYJI OPraHUYECKUX BEILIECTB

ChopMHUpOBaHHOCTH YMEHUS KJIaCCU(DUITIPOBATH:

4.1

HEOPraHUYECKUEe BEIECTBA, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS
U KPUTEPUH JIJIS KITACCU(UKAIINKT U3y4aeMbIX XUMHUYECKUX 00HEKTOB

4.2

OpraHWYEeCKHE BEIIECTBA, CAMOCTOSATEILHO BHIOMPATh OCHOBAHUS
U KPUTEPUH JIJIST KITACCU(UKAIINHT U3y4aeMbIX XUMUUECKHX 00BEKTOB
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4.3

M0 Pa3IMYHBIM MPU3HAKAM (YHUCTY U COCTABY Pearupyroninx BelecTB,
TEIJIOBOMY 3(PEKTy peakiuu, U3MEHEHHUIO CTENEeHEW OKUCICHUS
3JIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHUIO KaTaau3aTopa)

ChopMuUpOBaHHOCT, ~ YMEHHUSI  XapaKTepU30BaTh  DJIEKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUW) U MIOHOB
XUMHUYECKUX 3JIeMEHTOB 1 — 4 mepuonos lleproanyueckoil cucTeMsl
J.1. MenneneeBa u nX BaJICHTHBIE BO3SMOXXHOCTH, HCIIOJIb3YS TTOHSITUSA
S-, p-, d-3JIEKTPOHHBIE OPOUTAIH, SHEPTETUICCKUE YPOBHU

ChopMHUPOBaHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMMUYECKHX AJIEMEHTOB W 00pa3yeMbIX UMU COEIMHEHUM
10 IEPUOJIAM U TpyIam

ChopMUpPOBAaHHOCTh YMEHHS COCTABJISATH YPaBHEHUS XHMHUYECKHX
peaKkuuii U pacKpbIBaTh UX CYIIHOCTH:

7.1

OKHUCJINTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/Iﬁ IMOCPCACTBOM
COCTABJICHUA JJICKTPOHHOI'O OajaHca 3THX pCaKHHﬁ

7.2

YpaBHEHHUSI PEAKIUN pa3IMYHBIX THUIIOB; MOJIHBIE M COKpAIlEHHBIC
YpaBHEHHUS] pEakIuid HMOHHOTO OOMEHA, YUYWUTHIBAs  YCJIOBHS,
IIPU KOTOPBIX 3TH PEAKLIUH UAYT JO0 KOHIA

7.3

peakiui ruposivsa, peakiuii KOMIUIEKCOOOpa3oBaHus (Ha TpuUMepe
TUAPOKCOKOMIUIEKCOB ITUHKA U aTFOMHHHUS)

ChopMHUPOBAaHHOCTH YMEHUS MOATBEPKIATh:

8.1

Ha KOHKPETHBIX IPUMEpaxX XapaKTep 3aBUCHUMOCTH PEaKIMOHHOM
CIIOCOOHOCTH OPraHWYECKUX COCIWHCHHH OT KPaTHOCTH W THIIA
KOBAJIGHTHOM CBsi3u (O~ m T-CBA3SH ) B3auiMHOrO BIMSHUS aTOMOB
¥ TPYIII aTOMOB B MOJIEKYJIaX, a TAK)Ke OT 0COOCHHOCTEH pean3aiuu
pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS PEaKITit

8.2

XApaKTCPHBIC XHUMHYCCKHC CBOMCTBA BCUICCTB COOTBCTCTBYIOIIIMMU
IOKCIICPUMCHTAMM U 3allUCAMHA ypaBHeHHfI XUMHYCCKHUX pGaKHI/Iﬁ

ChopMHUpOBAaHHOCTh YMEHUS XapaKTEPU30BaTh COCTAB U Ba)KHEUIIHNE
CBOMCTBA BEILIECTB, IPUHAUICKAUX K ONPEACICHHBIM KJlaccaM
U TpyIIaM COEIUHEHUHN (IIPOCThIE BEIECTBA, OKCHUJbI, THIPOKCUIBL,
COJIU; YTIIE€BOAOPOIbI, IPOCTHIE 3PUPBI, CHUPTHI, (PEHOIIBI, aJTbJAETHUIbI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(PUPHI, )KUPBI, YIIEBOJIbI,
aMUHbBI, AMUHOKHUCIIOTHI, OCJIKH)

10

CdopMupoBaHHOCTh YMEHUSI MPOBOJUTH PACYETHI MO XHUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XHUMHUYECKUX PEAKIMI C HUCIOIb30BAaHUEM
(bu3MYEeCKNX BETUYHH:
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10.1

Maccel (00bEMa, KOJMYECTBA BEUIECTBA) MPOJAYKTa PEaKLUHH, €CIIU
OJTHO W3 MCXOJHBIX BEIIECTB JJAHO B BUJE PAcTBOpa C OMPEAETICHHOM
MacCcOBOH [10JIell pacTBOPEHHOI'O BEIIECTBAa WM JIaHO B HU30BITKE
(MMeeT mpuMecH)

10.2

MaccoBOM WJIM 0ObEMHOM J0JH, BBIX0/1a TPOIYKTa PEaKLUH

10.3

TeroBoro addexra peakui

10.4

00BEMHBIX OTHOILIEHUH Ia30B

10.5

M0 HAXOXJECHUIO XUMUYECKOU (POpMYIIbl BEIIECTBA

11

Brnanenue cucremon 3HaHUK O METOaX HAYYHOT'O MO3HAHUS SBJICHUU
MPUPOJBI, HCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX W YMEHHE
MPUMEHATh 3TH 3HAHUS TPU IKCIEPUMEHTATIBLHOM MCCIIEA0BAHUU
BEIIECTB U I OOBICHEHHS XMMHUYECKUX SIBIICHHI, UMEIOINX MECTO
B [IPUPOJE, MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA U B TOBCETHEBHOM
JKU3HU

12

ChopMHUpPOBAaHHOCTh YMEHHS TPUMEHSTH (MCIIOIB30BaTh) 3HAHUS
0 COCTaBE M CBOMCTBAX BEIIECTB ISl SKCIIEPUMEHTAIIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEHW MPOTEKAHUS XHUMHUYECKHUX
pEAKIMKA W TIPOTHO3UPOBAHUS BO3MOXKHOCTEM HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMUUYECKUE 3HAHUS [T OOBSICHEHUS U POTHO3UPOBAHUS
SIBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO MPUPOAY; ISl IPUHATHS
TPaMOTHBIX PEIICHUI MPOOJIEM B CUTYAIIHSIX, CBI3aHHBIX C XUMUEH

13

ChopMupoBaHHOCTh YMEHUS TIJIAHUPOBATH U MMPOBOJUTH XUMUYECKUN
SKCHEPUMEHT (TIOJIydeHUEe M H3Y4YeHUE CBONCTB HEOPraHUYECKHUX
Y OPraHMYE€CKUX BEIIECTB, KAYECTBEHHBIC PEAKLUH YIIIEBOAOPOIOB
pPa3IMYHBIX KJIACCOB M  KHUCIOPOJACOJACPKAIMX  OPraHUYECKUX
BEILECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX 33Ja4 MO PACMO3HABAHUIO
HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB) C COOJIIOJIEHUEM MPABUII
Oe3omacHoro oOpalieHusi C BellecTBaMHM U J1a00paTOpHBIM
obopymoBarueM; GOPMYITHPOBATH IIEIM UCCICTOBAHNS; TIPEICTABIISAT
B pa3UyHON ¢opMe pe3yibTaThl IKCIEPUMEHTa, aHAIM3UPOBATH
Y OIICHUBATh UX JI0OCTOBEPHOCTh

14

ChopMUpPOBAaHHOCTh YMEHMSI OCYIIECTBIISITh Ii€JICHANPaBICHHBIN
MOUCK XUMHYECKON MHPOPMAIINK B PA3IUYHBIX HCTOYHHUKAX (HayJIHAas
U y4eOHO-Hay4dHasl JUTEparypa, CpelCcTBa MacCcoBOM HHGOpMAIIHH,
cetb VIHTEpHET U Apyrue), KpUTHUECKU aHATM3UPOBAaTh XUMHUYECKYIO
uHpOpMaIuio, repepadbarbiBaTh €€ U HCIONIb30BaTh B COOTBETCTBHUH
C MOCTaBJICHHOM y4eOHOI 3a1aueit
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15

ChopMUpOBaHHOCTb ~ YMEHMSI IPOrHO3UPOBATH,  AHAIM3UPOBATH
U OLIEHUBATh HH(POPMALIMIO C TO3ULUN IKOJIOTMUYECKON O€30MacHOCTH
MOCJIE/ICTBUM OBITOBOM U TPOU3BOJICTBEHHOH JIESITEIIbHOCTH YEJIOBEKA,
CBSA3aHHOW C TNEepepadOTKOIl BEIIECTB; CPOPMUPOBAHHOCTH YMEHHM
OCO3HaBaTh OIMACHOCTh BO3ACHCTBHUS HA JKUBBIE OPraHU3MBbI
OIPEEIICHHBIX BEIECTB, NOHUMAas CMBICI IOKa3aTes MpPeaelIbHOU
JOMYCTUMON KOHILIGHTpallUM, W MOSCHATh Ha MNpHUMeEpax CIOCOObI
YMEHBIIEHUS] M MPENOTBPAIICHHUS HMX BPEIHOTO BO3ACHCTBHUSA
Ha OPraHHU3M YeJIOBEKa

IlepeueHb 3J1eMeHTOB cofep:KaHusi, NpoBepsieMbIXx Ha EI'D mo xumumn

Kon

[IpoBepsieMblid 3JIEMEHT COIEPKAHUS

1

TeopeTnueckue OCHOBBI XUMUH

1.1

Crpoenne  BemectBa. CoBpemMeHHass  MOJENb  CTPOEHUS  aToMa.
Pacnpenenenue 31eKTpOHOB MO SHEpreTudeckum ypoBHsM. Kinaccudukanms
XUMHYECKUX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTETUIECKUX YPOBHEH
aroMoB (s-, P-, d-amemeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHUS
aTOMOB. DJIEKTPOHHAs KOH(pUTrypalus aroma. BajileHTHbIE 3JIEKTPOHBI

1.2

Ilepnonnueckas cucrema xummudeckux odaeMeHtoB J[.M. Menneneesa.
Ouznueckuii cMbic [lepuoanueckoro 3akona [[.M. Menneneesa. [IpruauHbl
U 3aKOHOMEPHOCTHM HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUM
0 TIepUOoIaM U rpymmnaM. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJIHBIX COEAMHEHU, BBICIIIUX OKCUJIOB U TUJPOKCUIIOB

1.3

BasieHTHOCTh. DJEKTPOOTpULIATENHHOCTh. CTENEHb OKUCIICHHS

1.4

Bunbl xuMuueckod CBs3M  (KOBAJIEHTHAs, MOHHAs, MeTaJuIMuecKas,
BOJIOPO/HAs) W MEXaHM3Mbl ee oOpa3oBaHHs. MEXMOJIEKYISIpHbIE
B3aMMOJICUCTBUS.  Belmectsa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO
cTpoeHHusl. THIBl KPUCTAUNIMYECKHX PEMETOK. 3aBUCUMOCTh CBOWCTBA
BEILECTB OT THUIA KPUCTATUINYECKON PEIIETKH

1.5

XuMu4deckas peaKLus. Knaccudukanus XUMHUYECKUX peakuuii
B HEOPraHWYECKOW W OPraHWYEeCKOM XUMHH. 3aKOH COXPAHEHHS MAacCChl
BEILIECTB

1.6

CKOpoCTh peakiny, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.7

TeroBbie 5P hekTh XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEHUS

1.8

OOparumble peakiuu. XUMHYECKOe paBHOBecue. MDakTopwl, BIHSIONTHE
Ha COCTOIHME XUMHU4ecKoro paBHoBecus. [Ipunnun Jle [larense
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1.9

DnekTponuTudeckas auccoryanus. CunbHbIE M CclIaOble 3JIEKTPOJIUTHI.
Cpena BOOHBIX pacTBOPOB BEHIECTB: KHCHAs, HEUTpaIbHAs, HICIOYHAS.
Crenenp auccornualmi. Peakimm nOHHOr0 0OMeHa

1.10

I'mopomns coseir. MoHHOE npousBeaeHrne BOAbl. BogopoaHbIi moKa3aTelb
(pH) pacTBOpa

1.11

CriocoObl  BBIp@KEHHS KOHIEHTpPAIlMM pacTBOPOB: MaccoBasl — JOJIs
pacTBOPEHHOI'O  BEILECTBA, MOJSpHAas KOHUeHTpauus. HacelneHHble
Y HEHACBILIEHHBIE PACTBOPBI, PaCTBOPUMOCTh. KprcTtamuioruaparsl

1.12

OKHCIIMTENBHO-BOCCTAHOBUTENBbHBIE  peakuuu. [loBeneHue  BeliecTB
B Cpeiax ¢ pa3HbIM 3HadeHrueM pH. MeTobl anekTpoHHOro 6ananca

1.13

DNEeKTPOIU3 paCTBOPOB U PACIUIABOB COJIEH

OcCHOBBI HCOpFaHquCKOﬁ XUMHUHN

2.1

Knaccudukarnus HEOPraHNUYECKUX COCJIMHEHUM. Homenknatypa
HEOpPraHMYECKUX BEILIECTB

2.2

XHWMHUYECKHE CBOMCTBA BaXHEUIIUX METAJIOB (HATpUH, Kaaui, KalbIUH,
MarHui, alfOMAHHAM, ITUHK, XPOM, JKEJIe30, Me/Ib) U UX coeauHeHui. Oomue
CIIOCOOBI TIOJTYYEHHUS METAIIIOB

2.3

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAUIOB (TaIoT€HOB, CEPhI, a30Ta,
dbochopa, yrimepoga W KpPEeMHHS) HM HMX COCIMHCHUN  (OKCHIOB,
KHCJIOPOJICOASPKAIINX KUCIIOT, BOJIOPOJIHBIX COCTMHEHUMN )

2.4

['eneTnueckas CBA3b HCOPraHNM4CCKHUX BCIICCTB, IMpuHaJICKAIINX
K pa3/IM4YHBbIM KJIaCCaM

2.5

Nnentudukanus HeopraHudeckux coearHeHui. KadecTBeHHbIE peakiuu
Ha HEOPraHMYECKHE BEIIECTBA U UOHBI

OcCHOBBI opraHquc:Koﬁ XNUMHUH

3.1

OCHOBHBIE TIOJIOKEHHSI TEOPUHM XHUMHYECKOIO CTPOEHUS OpPraHuYECKHUX
coennHeHun A.M. bByrtnepoBa. VYTIepoaHbI CKEJIET OpPraHUYecKOu
MoJeKyibl. KpaTHOCTE XUMHUYeCKol cBsizu, O- m T-CBA3H | spd- sp2-) sp-
rubpuau3anuu  opouTalell aToMOB yrjepoja. 3aBHUCHUMOCTb CBOWCTB
BEILIECTB OT XUMHYECKOTO CTPOEHUS MOJIEKYJL. [ 'omomnoru. ['omonornuecknii
pan. 3omepus u n3oMepsl

3.2

[lonsitue o QyHkuoHanbHOU rpynme. OpueHTanmoHHbIe 3PHEKTH
3aMECTUTENEN

3.3

[IpencraBnenue o kiaaccuuKkammu opraHndecKux BemecTB. HoMeHkmaTypa
OpraHUYECKUX COSIUHCHMH (CHCTeMaTH4yecKas) U TPUBUAJIbHBIC Ha3BaHUS
BOXHEUIINX MPEACTABUTEIEN KJIACCOB OPraHUYECKUX BEILIECTB
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3.4

CBoOOAHOpaIMKAIBHBI W HMOHHBIM MeXaHu3Mbl peakuuu. IlonsTue
o Hykjaeoduie u anexkrpoduie. [Tpasuno MapkoBHukosa. [IpaBuno 3aiiieBa

3.5

Ankanpl. ~ XMMHUYECKHME  CBOWCTBA  QJKaHOB:  TraJlOT€HUPOBAHUE,
JETUIPUPOBAHUE, TEPMHUUYECKOE PpA3NOKEHHUE, KPEKUHT, H30MEpPHU3aALUs,
ropenue. llomydenue ankanoB. Iluknoankanbel. Cnenuduka CBOMCTB
[UKJIOATKAHOB C MaJlbiIM pa3MepoM IuKJIa. Peaknuu mpucOeaMHEHUS
U paJIuKaJIbHOTO 3aMeIIeHUS

3.6

AJIKEHBI. XHUMUYECKUE CBOMCTBA: peakuuu IIPUCOECTMHEHUS
(rajoreHUpOBaHKE, TUAPUPOBAHUE, THAPOTAJIOr€HUPOBAHUE, THUIpaTALIMs),
TOPEHUs, OKUCIEHUS U TIoauMepu3aluu. [IpomMbliieHHbIE U 1a00paTOpHbIE
COCOOBI MOJTYYEHHSI ATIKEHOB

3.7

AnkanueHbl. XMMHUYECKHUE CBOMCTBA alIKaIUEHOB: PEaKIUU NPUCOSTUHEHUS
(rugpupoBaHuE, TaJOr€HUPOBAHHUE), TOPEHUS UM TMOJIMMEpPHU3ALIMH.
[Tonydenue ankaaeHoOB

3.8

AJIKHHBL. XHAMHUYECKHE CBOWCTBA: peakuuu IPUCOEANHEHUS
(ranoreHMpoBaHue, THIPUPOBAHHUE, TUApATAIMs, TUAPOTaIoreHUpPOBAHUE)
KaK CIoco0 TMOJy4eHMsI IOJIMMEPOB W JAPYTUX IMOJIE3HBIX IMPOIYKTOB.
Peaknun  3amelneHns. ['opeHne  anermneHa  Kak  HMCTOYHHK
BBICOKOTEMIIEPATYPHOTO IIJAMEHHM JUII CBAPKM M PE3KM  METaJUIOB.
[IpumeHnenue aneruneHa

3.9

ApeHnbl. XHUMUYECKHE CBOHCTBa O€H30/a: peakiuu dJIEKTPO(UILHOTO
3aMellleHUs, PUCOeIUHEHU (TUIPUPOBAaHUE, TaIOreHupoBaHue). Peakuus
ropeHus. OCOOEHHOCTH XMMHUYECKMX CBOWCTB Tojyoja. Ilomydenue
oenszona. OCOOEHHOCTM XMMHUYECKHUX CBOMCTB ctupoia. Ilomumepuzanus
ctupona. CrnocoObl TMONY4YeHHS U NPUMEHEHHE  apOMaTHUYECKUX
YIJIEBOJIOPOJIOB

3.10

Cnuprtel. [IpenenbHble OAHOATOMHBIE CHHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aMIMOJICCTBUE C HATpUEM KaK CMocO0 YCTAaHOBJICHUS HATWYUS
THJIPOKCOTPYIIBI, C TaJOr€HOBOJAOPOAAMH KaK CIOCO0 TONy4eHHus
pacTBOpUTENICH, BHYTPU- U MEXMOJICKYJSIpHas aeruaparanusi. Peakius
ropenus. [lonydenue staHomna: peakius OpOKEHUs TIIFOKO3bI, THUIpaTaIUs
ATUJIEHA. ODTWJIEHIJIUKONIb M TJIMIEPUH KAaK IMPEJCTABUTENN MPEAEIbHBIX
MHOT'OaTOMHBIX CIIUPTOB

3.11

®eHon. XuMHuueckre cBocTBa (eHoa (peakuuu ¢ HaTpUeM, TUAPOKCUIIOM
Hatpusi, Opomom). [lomyuenne penomna

3.12

AJpaeruasl. XHUMHUYECKHE CBOMCTBa MPEEIbHBIX aJbJICTUJIOB:
TUAPUPOBAHUE, KAUYECTBEHHBIE PpEaKIMU Ha KapOOHWIbHYIO TpYINy
(peakius «cepeOpsSHOro 3epKajia», B3aUMOACHCTBHE C THAPOKCHIOM
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meau (II). Tlomyuenue mnpenenabHBIX AaNbJIETHIOB: OKHUCJICHHE CIHPTOB,
rUApaTaiys aleTuieHa. AIIETOH Kak NpeIcTaBuTeNb KeTOHOB. OCOOEHHOCTH
pEeaKIu OKUCIICHUS alleTOHa

3.13

KapOoHoBbI€ KHCHIOTHI. XUMUYECKUE CBOMCTBA MPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHUX CBOMCTB MYpaBbUHOMN
KUCIOThL. [lonmydeHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT:
OKHCJIEHUE aJKAHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, aJbJACrUA0B. Boicimne
npe/ieJbHbIe U HEeTpeesIbHbIe KAPOOHOBBIE KUCIOThI

3.14

Cnoxuble 3¢upsl u xuppl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(QHUPOB.
OOpatumocTs peakuuu sTepudukanuu. [IpuMeHeHHne CIOXHBIX 3(PUPOB
B NMILEBOM M map(roMepHON NPOMBINUIEHHOCTH. JKHpPbl KakK CIIOKHBIE
3¢upbI MIMLIEPUHA U BBICIINX KapOOHOBBIX KHCIOT. XMMUYECKHE CBOWCTBA
YKUPOB: TUAPUPOBAHUE, OKUCIICHUE. [ MAPOIN3, NI OMBUICHHE, KUPOB KAK
CIOCO0 MPOMBIIUIEHHOTO MOTYYEHHS COJIEH BBICIINX KapOOHOBBIX KHUCIOT.
MBUIA Kak CONMM BBICIIMX KAPOOHOBBIX KHUCJIOT

3.15

XWMUYECKUE CBOMCTBA TJIIOKO3BI: PEAKUUMU C YYACTHEM CIHPTOBBIX
Y aJIbJIETUIHOM TPYII U MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHune riroKo3sbl,
€€ 3HAYCHHME B JKU3HEICATEIBHOCTH OpraHusma. Jlucaxapuasl: caxaposa,
MaiibTO3a. BoccraHaBiIMBaOIIME W HEBOCCTAHABJIMBAIOIIME IMCAXAPUJBL.
I'mppomms gucaxapunos. [lonmmcaxapuasl: Kpaxmall, riaukoreH. CtpoeHue
MaKpOMOJIEKYJI KpaxMasla, INIMKOT€Ha U HEeJUII0NI03bl. PU3HYECKUE CBOKCTBA
KpaxMmaja W LEJUII0J03bl. XHMHUYECKHE CBOMCTBA Kpaxmania: THUIAPOJIU3,
KAUueCTBEHHAsd peakuus C HOAOM. XUMHYECKHUE CBOMCTBA LIEJUIFOJIO3bL:
TUAPOIIN3, TodydyeHue 3(pupoB 1emmtoiao3bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, all€TaTHBIN LIEJK)

3.16

AMUHBI. AMHMHBI Kak OpPraHMYE€CKHME OCHOBAHUA: PEaKIUU C BOJAOW,
KUCJIOTaMHU, PEAKIIHUs TOPEHUsI. AHUJIMH KaK MPEICTaBUTENIb apOMATUUYECKUX
aMHHOB. XMMHUYECKHE CBOMCTBA aHMJIMHA. B3aMMOJICHCTBHE C KHCJIOTaMH,
OpomHOIl BOmOM, oOkucieHue. IlonydyeHue aMHHOB aAIKWJIMPOBAHUEM
aMMMaKa ¥ BOCCTAHOBJICHUEM HUTPOMPOU3BOIHBIX YIJIEBOJOPOIOB

3.17

AMMHOKHCIIOTBI U O€NKU. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYEeCKUe
coequHeHnsa. OCHOBHbBIE aMUHOKHUCIIOTHI, 00pa3ytomue 0esku. XUMUYECKUe
CBOMCTBa OENKOB: THAPOJIM3, JEHATypallus, KadyeCTBEHHbIC (I[BETHHIC)
peakiu Ha OeNKu

3.18

CtpoeHne M CTPYKTypa MOJHUMEPOB. 3aBUCUMOCTh CBOWCTB MOJMMEPOB
oT CTPOCHHUS MOJIEKYIL. OcHOBHBIE CIOCOOBI MOTYy4YCHUS
BBICOKOMOJIEKYJIIPHBIX COCTMHECHUN: peakuuu MOJIMMEPU3ALINHT
U ToNMKoHAeHcauu. Kiaccudukarus BOJIOKOH
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3.19

Nnentudukamms OPraHUYECKUX COEIMHEHUMN. Pemenue
AKCIIEPUMEHTAIBHBIX 3a71a4 HAa PACIlO3HABAHUE OPraHUYECKUX BEIIIECTB

3.20

['eneTnyeckas cBs3b MCKAY KiIaCCaMH OPraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHA U KU3Hb

4.1

Xumus B oBceIHEBHOM xku3HU. [IpaBuna Oe3omacHON pabOThl C €AKUMH,
TOPIOYUMU U TOKCUYHBIMH BEILIECTBAMM, CPEACTBAMHU OBITOBOM XUMHH

4.2

XuMus U 310pOBbE. XUMHUS B MEIULIHUHE. XUMHUSA U CEIbCKOE XO3SHUCTBO.
XUMHST B IPOMBIIUIEHHOCTH. XUMHS M DHEPreTHUKA: IPUPOIHBIN
U TIONYTHBIN HePTSIHON ras3bl, UX COCTaB U Hcmoyib3oBaHue. CoctaB HEPTU
U ee nepepadboTKa (IpUpPOJHbIE UCTOYHUKHU YIIEBOJOPOIOB)

4.3

XuUMHS ¥ 3KOJIOTUsA. XUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH CPEAbl U €T0
nocnenctBusa. Oxpana rugpocdepsl, mouBbl, aTMochepbl, Gopsl U (HayHBbI
OT XUMHYECKOT0 3arpsi3HeHus. [IpodiieMa 0TX010B ¥ TOOOYHBIX TTPOAYKTOB.
ATNbTEpHATUBHBIC NCTOYHUKH SHEPTUH

4.4

OOmme mpeAcCTaBiIEHUS O MNPOMBIIUICHHBIX CIOCO0aX — MOJy4eHUs
XUMUYECKUX BEIIECTB (HAa NpUMEpe MPOM3BOJACTBA aMMHaKa, CEpPHOU
KUcIoThl). YepHas u 1BeTHas Metautyprus. CTeKo M CHJIMKaTHas
MPOMBITIIUIEHHOCTh.  [IpombiminieHHass opranmdeckas xumus. CwIpbe
JUTSI OPTaHUYeCKON TTPOMBITINIEHHOCTH

Tunel pacueTHbIX 3a1a4

5.1

Pacuetsl Macchl BellecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE WM 00bEMY OHOIO U3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2

Pacuets! TermmoBoro adgdexra peakiuu

5.3

PacueTbl 00beMHBIX OTHOIICHUI Ta30B MPH XUMUYECKUX PEaAKIIHIX

5.4

Pacuetsl Mmacchl (00BbEMa, KOJIMYECTBA BEUIECTBA) IPOAYKTOB PEAKIIUH, €CIIU
OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

Pacuerpl MaccoBoil wWiIM OOBEMHOM JOJIM BBIXOAA MPOJIYKTA PEAKIIUH
OT TEOPETUYECKH BO3MOXKHOI'O

5.6

Pacuetsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIIU
OJIHO W3 BEUIECTB JIAHO B BUJIC PACTBOpPA C OMPEAECIECHHOW MACCOBOU JOJIEH
PacTBOPEHHOI'O BEILIECTBA

5.7

Pacuersl ¢ wucnonp30BaHMEM TIOHATHM «MaccoBas A0JEs», «MOJIIPHAsa
KOHICHTPAOUA», «KPaCTBOPUMOCTL»

5.8

Haxoxzaenue MonekysipHOM (OpMysbl OPraHMYECKOro BEIIECTBA IO €ro
IUDIOTHOCTH M MAacCOBBIM JOJIAM DJJIEMEHTOB, BXOISIIMX B €r0 COCTaB,
WJIM IO IPOAYKTaM CTOPaHHMS
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