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l. Iliianupyembie pe3yabTAThl 0CBOCHHUSA Y4eOHOI0 NMpeaMeTa, Kypca XuMHUHU
B pe3yabTare uzydenusi yueOHOro npeaMera « XuMush> Ha YPOBHe CpeiHero o01ero o0pa3oBaHus:

BbinmyckHuK Ha 0230BOM YPOBHE HAYYMTCSH:

—  packpbIBaTh HA MPUMEPaX POJIb XUMHUH B (POPMHUPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUpPA U B
MPAKTUYECKON JESITEebHOCTU YEJIOBEKa;

—  JIeMOHCTPHUPOBATh HA MIPUMEPaX B3aUMOCBSI3b MEXKIYy XUMHUEH U IPYTUMHU €CTECTBEHHBIMH HayKaMu;

—  pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMHUecKoro ctpoeHust A.M. bytiieposa;

— mnoHumarh Qusmueckuii cmbicn Ilepuoanyeckoro 3akona [I.M. MenaeneeBa M Ha €ro OCHOBE
OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMHU BEUIECTB OT JIEKTPOHHOTO
CTPOCHHSI aTOMOB;

—  OOBSACHATH MPUYMHBI MHOTOOOpPA3Ms BEIECTB HA OCHOBE OOIIMX MPEICTABICHUN 00 WX COCTaBe U
CTPOCHUH;

—  TPUMEHSTH MIPaBUJIa CUCTEMATUYECKOM MEXIyHAPOIHOW HOMEHKIIATYPhl KaK CPEACTBa pa3iInueHus U
UICHTU(UKAIIUHN BEIIECTB MO0 UX COCTaBY U CTPOEHUIO;

—  COCTaBISITh MOJICKYJISIDHBIE M CTPYKTYpHBIE (DOPMYJIBl OPraHMYECKHUX BEIIECTB KaK HOCHUTEINEH
uHbOpMAMM O CTPOSHHH BEIIECTBA, €r0 CBOWCTBAX W NPUHAMICIKHOCTH K ONPEACICHHOMY Kiaccy
COCITMHEHHI,

—  XapakTepHu30BaThb OpPraHMYECKHE BEUIeCTBAa IO COCTaBY, CTPOCHHIO M CBOMCTBAM, yCTaHABIMBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX/y JTaHHBIMU XapaKTePUCTUKAaMH BEILIECTBA;

—  TNPUBOJUTH MPHUMEPHl XUMHUYECKUX PEAKIUN, PACKPHIBAIOIIMX XapaKTEPHBIE CBOWCTBA TUITMYHBIX
IpeJCTaBUTENIeH KIAacCOB OPraHMYECKUX BEIIECTB C LEIbI0 MX HIACHTU(UKAMM U OOBsACHEHHs 00jacTu
MIPUMEHEHUS,

—  IPOTHO3MPOBaThb BO3MOXKHOCTh IMPOTEKAHHWS XMMUYECKHMX pEaKlMi Ha OCHOBE 3HAaHMM O THUIax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHON CIIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHHWU M XUMHUYECKHX CBOMCTBAX BEIIECTB AJIs OE30MacCHOTO
MIPUMEHEHHUSI B IPAKTUYECKOU IESITEIbHOCTH;

—  TIPUBOJUTH MPUMEPHI IPAKTHUECKOTO UCTIOIb30BaHUS MPOJYKTOB MepepaboTKH He(TH U IPUPOIHOTO
ra3a, BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN (ITOJMATUIIEHA, CHHTETUYECKOI0 KaydyKa, alleTaTHOI'O BOJIOKHA);

—  TIPOBOAMTH OIBITHI MO PACIIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJUIEPHUHA, YKCYCHOW KHUCIIOTHI,
HenpeAeIbHbIX KUPOB, TIIIOKO3bI, Kpaxmala, OelIKOB — B COCTaBE MHILIEBBIX MPOTYKTOB U KOCMETUYECKUX
CPEICTB;

—  BJAJETh paBUJIaAMH U IpHeMaMy 6€301acHOM paboThl ¢ XUMUYECKMMH BELIECTBAMHU 1 J1a00paTOPHBIM
o0opyI0BaHUEM;

—  YCTaHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMY U CMELIECHHSI XMMUUECKOTO PaBHOBECHS
OT Ppa3IUYHBIX (AKTOPOB C LENbIO ONpEAETCHUs ONTUMAIbHBIX YCIOBHHA NPOTEKAHUS XHMHYECKUX

MIPOIIECCOB;



—  NPUBOJIUTH MPUMEPHI TUIPOJIN3a COJICH B TOBCEIHEBHOM KHM3HU YEIOBEKA;

—  NPUBOJIUTH MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI B MPUPOJIE, MPOU3BOICTBEHHBIX
nporeccax 1 )KU3HEACSITEIbHOCTH OPTaHN3MOB;

—  TIPUBOJUTH MPUMEPHI XUMUYECKHX PEaKIiii, paCKPBHIBAIOLINX OOIIHEe XUMUYECKHE CBOWCTBA MTPOCTHIX
BEIIIECTB — METAJJIOB M HEMETAJLIOB,;

—  MPOBOJMTH PACYCThl HA HAXOXKICHHUE MOJICKYJSIPHOH (OPMYJIbl YIIIEBOIOPOAA IO MPOAYKTaM
CropaHus v 110 €ro OTHOCHUTEIBHOHN INIOTHOCTH ¥ MAaCCOBBIM JOJIIM 3JIEMCHTOB, BXOJAIIIHUX B €0 COCTaB,

—  BJIQZICTh MpaBHJIAMH OE30MAaCHOT0 OOpalleHHs C CIKMMHU, FTOPIOYMMH U TOKCHYHBIMHU BEIICCTBAMH,
CpencTBaMu ObITOBOI XMMUH;

—  OCYILIECTBJIATh MOUCK XUMHYECKOW MHGPOPMAIMH [0 HA3BAHUAM, UIACHTH(PUKATOPAM, CTPYKTYPHBIM
(dbopMyIIaM BEIIECTB;

— KPUTHYECKH OIEHUBATh U HWHTEPIPETHPOBATh XUMUYECKYI0 HWH(GOPMAIUIO, COJICPIKAILIYIOCS B
COOOIIEHHUSX CPECTB MacCOBO# HHpOpMaIH, pecypcax MHTepHEeTa, HAyYHO-TIOMYJIAPHBIX CTAThIX C TOUYKH
3pEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIENISAX BBISIBICHHS OMIMOOYHBIX CYKICHUN M (POPMHUPOBAHHSI
COOCTBEHHOU MO3UIINH;

— OpEICTaBIATh NYTH peuleHHs] TIJ00aJbHBIX MpOOJIEM, CTOSIIMX IEpel  UYEJIOBEYECTBOM:

OKOJIOTHYCCKUX, DOHEPTCTHUICCKUX, ChIPbCBLIX, H POJIb XMMHUH B PCIICHUHU 3TUX npo6neM.

BbinmyckHuk Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYUHUThCH:

—  UIMIOCMPUpO8amb HA NPUMEPAX CHMAHOBNEHUE U IE0JIOYUID OP2AHUYECKOU XUMUU KAK HAYKU Ha
PA3IUYHBIX UCTNOPUYECKUX IMANAX ee PA36UMUsL,

—  UCNONb306aMb  MemoObl  HAYYHO20 NO3HAHUA NPU  GbINOJIHEHUU  NPOEeKmo8 U  y4eOHO-
UCCe0068amenbCKUX 3a0a4 No U3V4eHUuro ceoucme, cnocob08 NoayuyeHust u pacno3HaA8aHUs OP2AHUYECKUX
seuecms;

—  00vACHAMb npupooy U Cnocobbl 00pA308aHUS XUMUYECKOU C6A3U. KOBANEHMHOU (NONAPHOL,
HeNnoaApHOU), UOHHOU, Memanluieckou, 6000POOHOU — C Yelblo OnpeoeneHus XUMU4eckou aKmueHOCmuU
seuecms;

—  YCMAaHaenueamv 2eHemu4ecKyro C6sa3b MeHcOy KIACCAMU OPSAHUYEeCKUX geujecme Oasi 000CHOBAHUS
NPUHYUNUATLHOU B03MONCHOCMU NOJYYEeHUs OP2AHUYECKUX COeOUHEHU 3A0AHH020 COCMABA U CMPOEHUsL

—  YCMaHaemueamyv 63aumMoceazu mexcoy axmamu u meopueu, NPUYUHOU U CIeOCMBUEeM NPU AHATU3Ee

I’lp06ﬂ€MHblx cumyauuﬁ u 0b0CHOBAHUU npuHumaeszxpemeHuﬁ HA OCHOBE XUMUYECKUX 3HAHUL.

1. Conep:xanne yueOHOro nmpeamera, Kypca XuMum
CopepxaHne Kypca XapaKTepU3yeTCs [ETOCTHOCThI0O M CUCTEMHOCTBIO YUeOHOTO MpeaMeTa, Ha OCBOCHUE

KOTOPOTO OTBEJEHO HEOOJBINOE, KECTKO JMMHUTHPOBAHHOE ydeOHOoe Bpems. OToOpaHHOE st 0a30BOTO
00ydYeHUsT XUMHUH COJIepIKaHUe ITO3BOJISICT U3yYaTh €ro U B pexxume | vaca B Henenmro. Kypc 4eTko aenmurcs Ha

ABC PaBHBIC ITO OTBEACHHOMY Ha UX M3YUCHHUEC BPEMCHH YaCTHU: OPraHUYCCKYIO XUMUIO U O6H_IYIO XHUMHIO.



CTpyKTypHpoBaHHE Kypca OPraHU4eCKON XUMHUM ONpPeNeseTcs uaee pa3BUTHs yyaluxcs HenpoQUIbHbIX
KJIaCCOB CpeAcTBaMu yueOHoro npeaMera. C 1ebo yCUICHHs PO AeAyKUUU B 00yuYeHUH XUMHUU BHaJase
JAl0TCs KPaTKUE TEOPETUYECKHE CBEJIEHHUS O CTPOCHUH, KiacCU(UKAIMH, HOMEHKJIAType OpPraHUYeCKUX
BEIIECTB, OCOOCHHOCTSX PEaKIUil ¢ UX y4acTHUEM.

CdopmupoBaHHble TakuM 00pa3oM TEOPETUYECKHE 3HAHUS 3aTeM pa3BUBAIOTCA HAa (HAKTOJIOTMYECKOM
MaTepuajge IpU PACCMOTPEHUHU KJIACCOB OPraHMYECKHUX COCIMHEHUH. B CcBOIO ouepenp TakoW MOAXOA
MO3BOJISIET M TIIy0’Ke M3YyYUTh CaMM KJIAcChl. Tak, OCHOBHBIC MOJOKEHUSI TEOPHH XUMHUYECKOTO CTPOCHHUS
OpraHMyecKkux coenuHeHuid A. M. ByTiepoBa 3akperuisitoTcsl Npu HM3YyYEHUH YIJIEBOJOPOJOB (AJIKAHOB,
AJIKEHOB, JINEHOB, AJKUHOB, aPEHOB) U MX MPUPOJHBIX UCTOUHUKOB (IPUPOHOTO raza, HepTH U KAMEHHOTO
yIJs1), KUCIOPOJCOAEPIKALIMX OPraHUYeCKUX COeIMHEHHH (crnupToB, (eHoja, albAeruioB, KapOOHOBBIX
KHCJIOT, CJIIOKHBIX 3()UPOB, KHUPOB U YIIEBOJOB) U a30TCOACPKAIINX OPraHUYECKUX COCTUHEHUH (aMHHOB,
aAMHHOKHCIIOT, OEJIKOB ¥ HYKJIEMHOBBIX KHCIIOT). 3aBepIlaeT Kypc OPraHMYeCKOW XUMUU pa3aen «XuMus u
KHU3HbY, I7I€ 00yJarouuecs 3HaKOMSTCS C TAKUMH BaXKHBIMU B IPAKTHUECKOM M OMOJIOTMYECKOM OTHOIIEHUU
BEIIECTBAMH U MaTepHajaMH, KaK [JIaCTMAcChl U BOJIOKHA, ()epMEHTHI, BATAMHMHBI, TOPMOHBI 1 JIEKapCTBa.
OCHOBHBIM KpuTepueM O0TOOpa (PaKTUUYECKOro Marepuaja Kypca OpraHM4eCKOW XUMHH SBISIETCS Hjes
peaiM3alMi IPAKTUKOOPUEHTHPOBAHHOIO 3HAUYEHUS OOBEKTOB OPraHMYECKOM XUMHUHU (COEIMHEHUH H
pEeaKIHii).

Wnes o Benyliel posM TEOPETHMYECKUX 3HAHMN B IIPOLIECCE MO3HAHUS MUPA BEILECTB U pEakUuil cTaja
OCHOBHOM U /11 KOHCTPYMPOBaHUs Kypca oOmieit xumur. Ha oCHOBE €IMHBIX MOHSATUMN, 3aKOHOB U TEOPUI
XMMUU Y CTapIIEKIACCHUKOB (hOpMUpPYETCS IENOCTHOE NPEACTABICHNE O XUMUIECKOH HayKe, 0 XUMUYECKON
KapTUHE MHpPA, KaK COCTABHOM YaCTH €IMHOM €CTECTBEHHOHAYYHO! KapTUHBI MUpA.

B kypce obuieil Xxumun BHavyasie yriyOJsioTCsl M paCIIMPSIIOTCS 3HAHMS, MOJYUYEHHbIE 00y4alolUMUCS U3
Kypca OCHOBHOW IIKOJbI, O CTPOGHHHM aToOMa WM BEIIeCTBA HAa OCHOBe Ilepmoandeckoro 3akoHa H
[lepuoanueckoit cucremsl J. 1. MenneneeBa, oO1Iux cBOCTBaxX KJIaCCOB OPraHUYECKUX U HEOPTaHUYECKUX
COeIMHEHUI (KMCIOT, OCHOBaHWH, aM(OTEpHbIX COEJMHEHUH) B CBETE TEOPUU HIIEKTPOIUTHUECKOM
mucconnanuu. Jlamee paccmarpuBaeTcss KiIacCUpUKALMs XMUMHUYECKMX peakluil B OpraHH4ecKkoll u
HEOpPraHMYECKON XUMHUU. 3aBepLIaeT Kypc 3HAKOMCTBO CTapIICKIACCHUKOB C IMEPCHEKTUBAMHU Pa3BUTHS
XUMHYECKOM HAyKM W XHMHYECKOTO IPOU3BOJICTBA, C MpoOJIEeMaMU OXpaHbl OKpY)KaloIIEeH Cpelsl OT
XUMHUYECKOTO 3arpsA3HEHUS U IIyTAMHU UX PELICHUS.

10 xnacc.

Hab6mronenue, npenmnosnoxenue, runoresa. [lonck 3akonomepHocTeil. Hayunsiil sxcniepumenT. BeiBo.
Teopust CTpoeHU OPraHUYECKUX COCTMHEHUI

IIpeamer opranudeckoil XuMuu. MecTo 1 3HaueHUEe OPraHU4eCKOM XUMHUU B CUCTEME ECTCCTBEHHBIX HAYyK.
BanentHocTh. XnMuueckoe ctpoeHre. OCHOBHBIE MIOJIOKEHUSI TEOPUU CTPOCHUSI OPIraHUUYECKUX COETUHEHUH.
VYriepoaHslli CKeJeT OpraHM4ecKor MoJeKkyibl. KpaTHOCT XMMHUYecKOW CBA3W. M3omepus u nM30Mepsl.

YFJ'IQBOJIOPOHI)I N UX IPUPOAHBIC HCTOYHHUKHU



A 11 x a H bl [Ipupoanslii Ta3, ero coctaB U NpUMEHEHNE KaK UCTOYHUKA YHEPTHMH U XUMHUUYECKOTO ChIPbS.
['omonornueckuii psig npeenbHbIX YII€BOA0PO10B. 30Mepus 1 HOMEHKIaTypa ajJkaHOB. MeTaH 1 3TaH Kak
npencraBuTenn  ankaHoB. CBoiicTBa (ropeHHe, peaklUH 3aMelICHUs, MHUPOJIHU3, JETUAPHUPOBAHUE).
[Ipumenenne. KpekuHr u  un3oMepusanus  aJIKaHOB.  AJIKMIBHBIE  paiukanbl.  MexaHusm
CBOOOTHOPAIMKATILHOTO FAJIOT€HUPOBAHMSI AJIKAHOB.

A 1 K e H bl. DTWIEH KaKk MpeAcTaBUTENb aikeHOB. llomyueHue »HTHIIEHA B MPOMBIIUIEHHOCTH
(mermapupoBaHue 3TaHA) U B JIabopaTopuu (Ieruaparainus dTanona). CpoicTBa (ropeHue, OpoOMUpPOBAHHE,
ruapaTanms, NojJuMepusanus, okucieHue pactBopoM KMnO4) u npumenenue stuieHa. lloauatumeH.
[Iponunen. CrepeoperynsapHocTh noiaumepa. (OCHOBHbIE TMOHSATHS XUMHH  BBICOKOMOJEKYJSPHBIX
coequHeHuil. Peakiyu nonuMepusanuu.

Jl u e H bl. ByragueHn M U30IpEH Kak IpeICTaBUTENM JUEHOB. Peakliuy NPHUCOEAMHEHHS C y4acTHEM
CONPSDKEHHBIX JMEHOB (OpOMHpOBaHWE, NOJMMEPH3AIMs, TUIPOTATOreHUPOBAHKUE, TUAPHUPOBAHHUE).
Hatypanbhblit 1 cuHTeTHYECKHH Kayuyku. Pe3nna.

A 11 K ¥ H bl. AlIETHIIEH KaK Mpe/CcTaBuTeNb alkuHOB. [lonydyeHue aneruneHa kapOUIHBIM U METaHOBBIM
cnocobamu. [lomyuenme kapbuma xkameius. CBoiicTBa (ropeHHe, OpOMHpOBaHHME, THIpATAIHs,
TpUMepHU3alysl) U IPUMEHEHUE alleTUjIeHa.

A p e H bl. benzoun kak npeacraBuTens apeHoB. COBpeMEHHbBIE ITPECTABICHMS O cTpoeHuH OeH3oia. CBoHCTBa
OeH3oua (ropeHre, HUTPOBaHKUE, OPOMHPOBAHUE) U €r0 IPUMEHEHHE.

He ¢t 1 crio ¢ o 651 ee mep ep ab otk u. CocraB HedTH. [lepepaboTka HEDTH: MEPEroHKa W KPEKHHT.
Pudopmunr HE3KOCOPTHBIX HePTENPOIyKTOB. [IoHATHE 00 OKTAaHOBOM YHCIIE.

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHUS

C 1 u p T bl. MeTaHO U ATAHOJ KaK MPEACTABUTENN IIPEIEIbHBIX OJJHOATOMHBIX CIIMPTOB. CBONCTBA 3TaHOJIA
(ropenue, okucieHue B anpaeruf, aeruapatanus). [lomyuenue (OpoxeHHMEM TJIIOKO3bI M THApaTalven
STHJIEHA) U MPUMEHEHHUE dTaHoJa. DTUJIEHIINKOIIb. [ IMIIepHH KaK elle 0JIMH NPEJCTaBUTEh MHOIOATOMHBIX
cnupToB. KauecTBeHHast peakiliusi Ha MHOTOATOMHBIE CITUPTHI.

® e H o 1. Ilonydyenue ¢enona u3 kameHHoro yris. KameHHbIM yronaps u ero ucnosb3oBanue. KokcoBanue
KaMEHHOTO YIJIsl, BaKHEHIINE IPOAYKThI KOKCOXUMUYECKOIO ITPOU3BOJICTBA.

B3anmHoe BiausiHMEe aTOMOB B MoOJeKyse (eHona (B3auMOJeHCTBUE C OpOMHON BOJOW M THUIPOKCHUIOM
Hatpus). [lonyyenue u npuMmeHeHue ¢eHoma.

A nppaeru b, QopManbaerul U aleTalbJIeTH1 Kak MpeJCTaBUTENN anbAeruioB. [IoHsTHE 0 KeToHaX.
CpoiicTBa (peakuus OKUCJIEHMS B KHUCJIOTY W BOCCTAHOBJIEHMSI B CIHPT, peakUus MOJMKOHACHCALUN
dbopmanpieruga ¢ (eromom). Ilomydenue (OKHCIEHMEM CHOUPTOB) M TNpHUMEHEHHE (opManbaeruga u
areranpaeruaa. @eHonopopmanbaeruIHble IIACTMACChl. TepMOIUIaCTUHYHOCTh U TEPMOPEAKTUBHOCTD.
KapOoHOBB €KHCIOTBL. YKCyCHast KHCIIOTa KaK MPEACTaBUTENb MPEJeIbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOMCTBA YKCYCHOM KHCJIOTHI (B3aMMOJIEICTBHE C METalslaMi, OKCH/IaMU METaJIJIOB,

THIPOKCHIaMU METAJIJIOB U COJIIMU; peakius srepudukanun). [[ppumeHeHre ykCycHON KUCIOTHI.



Cnoxubled dupsluxup bl CroxHble 3QUPHI KaK MPOIYKTHI B3aUMOACHCTBHS KUCIOT CO CIIUPTAMHU.
3HaueHue CIOXKHBIX APUPOB B NMPUPOJE U KU3HU yenoBeka. OTIeNbHbIE MPEICTaBUTENN KUCIOT HWHOTO
CTPOEHUSI: OJICMHOBAsI, TMHOJIEBAs, TMHOJICHOBAS, aKPUJIOBas, I1aBesieBas, OeH30MHasl.

Kups! kak crnoxHble 3()UPHI TITHLIEPUHA U KUPHBIX KAPOOHOBBIX KUCIIOT. PaCTUTENbHBIEC U )KUBOTHBIE )KUPHI,
uxX cocraB. ['waponu3 WM OMbUIEHHE >KUpOB. Mbiia. CuHTeTHueckue wMoromue cpeacta (CMC).
[IpuMeHeHue KupoB. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChIPHEM.

Y rue B o g s [loustue 06 yrieBonax. ['noko3a kak npencTaBUTeNb MoOHOcaxapuaoB. Ilonsarue o
JBOMCTBEHHON ()YHKIIMM OPraHMYECKOTO COSAMHEHHS Ha MPHUMEpE CBOWCTB TJIIOKO3bI KAaK albJeTUAA U
MHOI'0aTOMHOT'O CIIUpPTa — ajbJerugocnupra. bpoxkeHne riroko3bl. 3HAaU€HHE W MPUMEHEHHUE TIIFOKO3BI.
@pyKTO3a KaK U30MEP IITFOKO3BL.

Caxapo3a kak npejacraButeib aucaxapuaos. [TpousBoacTso caxapa.

Kpaxman u nemntosnosa Kak NpeJCTaBUTeNu noiarcaxapu1oB. CpaBHEHUE UX CBOMCTB U OMOJIOTMYECKasl POJIb.
[IpuMeHeHue 3TUX noaucaxapuoB.

A3oTcoaepikalue OpraHn4ecKue CoeAMHEHUs

AMuHBL. MeTWiaMuH Kak MPEICTaBUTENb alu(aTHYeCKUX aMUHOB M AHWIMH — KaK apOMAaTHYECKHUX.
OCHOBHOCTP AMHMHOB B CpPaBHEHUM C OCHOBHBIMHM CBOMCTBaMM aMMuaka. AHWINH M €ro CBOWCTBa
(B3auMo/IeliCTBUE C COJISIHOM KUCJIOTOM M OpoMHON Bojoil). B3anmmHOe BiHsHHE aTOMOB B MOJIEKYyJax
OpraHWYEeCKUX COEOUHEHUU Ha mnpumMmepe aHwinHa. [lomyuyenue anwimHa no peakunu H. H. 3ununa.
[IpuMeHeHne aHUIMHA.

AMUHOKUCIOTBHBL [IMIMH U alaHUH KaK IPEICTaBUTENIN IPUPOJIHBIX aMUHOKHCIOT. CBOMCTBa
AMUHOKHCIIOT KaK aM(OTEPHBIX OPraHMYeCKUX COCAMHEHUN (B3aMMOJEHUCTBHUE C IIEI0YaMU M KUCIOTAMH).
OcoOeHHOCTH JTMCCOLMAllMM aMHUHOKHUCIOT B BOAHBIX pacTBopax. bumosnspusie uonbsl. OOpa3oBaHue
MOJINTIENTHI0B. AMUHOKAIIPOHOBAs KMCIOTA KaK MPEJCTaBUTENIb CHHTETUYECKMX aMUHOKUCTIOT. [ToHsATHE O
CUHTETUYECKUX BOJIOKHAX Ha MpUMEpe KampoHa. AMUHOKHUCIOTHI B NPHUPOJAE, X OHOJIOrHYECcKas poJib.
He3amennMble aMUHOKHCIIOTBI.

benxu. benkn kak monunentuasl. CTpykTypa 0eaKoBBIX MoJsieKys. CBoicTBa O0eiaKkoB (rOpeHue, TUaApOIn3,
LBETHBIE peakiuu). buonoruueckas pojb OEIKOB.

HykxneunuHoBBl€KHUCIIOTBbL. HykiienHOBBIE KUCIIOTHI KaK MOJMHYKIEOTUABI. CTpOEHNE HYKIEOTHAA.
PHK u /IHK B cpaBHeHuu. Mx posib B XpaHEHUHU U Iepeaade HaciaeACTBeHHOH uHdopmaruu. [lonsrtue o
TeHHOM MH)KEHEPUU U OMOTEXHOJIOTHH.

['enernueckas cBsI3b MEXKIy KJacCaMd OPraHUYECKHX coequHEeHUU. [loHATHE O TNeHEeTHYEeCKOW CBSI3U M
TEHETUYECKUX PAJIax.

Xumus u HcusHo

[Tnactmaccel U BosiokHa. [lonuMepusanus ¥ MOIMKOHICHCAIMS KaK CIIOCOOBI MOJyYeHHUs] CUHTETHYECKUX
BBICOKOMOJIEKYJISIPHBIX coequHeHni. [loaydeHne HCKyCCTBEHHBIX BBICOKOMOJIEKYJSIPHBIX COEIMHEHHU
XUMUYECKONH  MoauduKaneld  TPUPOJHBIX  MOJTHUMEPOB. CtpoeHne  MOJMMEPOB: JIMHEHHOE,

IMPOCTPAHCTBCHHOC, CETUATOC.



[TonsTe o mactMaccax. TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE MOAUMEPBI. OTAENbHBIE MPEACTABUTEIN
CUHTETUYECKUX U HCKYCCTBEHHBIX IOJIMMEPOB: (PeHOoI0(pOopMaTbIeruIHble CMOJIbl, MOJUBUHUIXIOPHI,
Te(IIOH, IEIUTYIOHI.

[TonssiTne ©0 XWMMHYECKHX BOJOKHAaX. HarypanabHble, CHUHTETHYECKHE W HCKYCCTBEHHBIE BOJIOKHA.
Krnaccudukanus u otnenbHble TPEICTaBUTENIM XUMHUYECKUX BOJIOKOH: alleTaTHOE (TpHAlleTaTHBIM IIeNK) U
BHCKO3HOE, BUHWIXJOPUIHOE (XJIOPWH), MOJUHUTPUIbHOE (HUTPOH), MOJUAMUIHOE (KampoH, HAWJIOH),
nonmdUpHOE (JIaBCaH).

® e pw™eHT B DepMEHTHI KaKk OMOJIOTUYECKUE KaTaau3aTopsl OenkoBoii mpuposl. [Torstue o pH cpenst.
OcoOeHHOCTH CTpPOEHUsI U CBOMCTB (CEIEKTUBHOCTh M 3(PPEKTUBHOCTb, 3aBUCUMOCTH JEHCTBHUS OT
temmeparypsl ¥ pH cpessl pacTBopa) pepMEHTOB [0 CPAaBHEHHIO C HEOPraHWYECKUMU KaTtainu3zaropamu. Poib
(EepMEHTOB B )KH3HEACIATCILHOCTH KUBBIX OPTAaHU3MOB U TIPOU3BOICTBE.

B utawmu H bl [lorstre o BuTaMuHax. Busl BUTaMUHHON HeToCTaTOYHOCTH. Kitaccudukanys BUTaMIHOB.
Butamun C kak mnpeacTtaBuTelb BOJAOPACTBOPUMBIX BUTAMHUHOB M BHUTAMHUH A KakK IpeICTaBUTEIb
AKUPOPACTBOPUMBIX BUTAMHHOB.

['o p M 0 H bI. [ToHSATHE O TOPMOHAX KaK OMOJIOTMYECKH aKTUBHBIX BEIIECTBAaX, BBITOJHSAIONINX YHAOKPUHHYIO
PEryJSIUIO )KU3HEACSITSIIbHOCTA OpraHu3MOB. BaykHeline CBoMCcTBa TOPMOHOB: BBICOKast (PU3UOJIOTHUECKAs
aKTUBHOCTb, TUCTAHIIMOHHOE JEHCTBHE, ObICTpOe pa3pylleHue B TKaHiX. OTAelabHbIE NPEACTABUTEIH
TOPMOHOB: MHCYJIHH U aapeHanuH. [Ipodunaktuka caxapHoro auadera. [loHsTre 0 CTEpOMAHBIX TOPMOHAX
Ha MMPUMEPE MOJIOBBIX TOPMOHOB.

JlekapcTsa. JlekapcTBeHHAsI XUMHUS: OT STPOXUMUH U (DapMaKOTEpanuy J0 XUMUOTEpaii. AHTUOUOTHKH
u aucOaktepuos. Hapkotuueckue Bemectsa. Hapkomanus, 6opr6a ¢ Hell u mpoduiakTuka.

Pemenwue 3amau mo oprannueckoit xumuu. Pemenne 3amad Ha BBIBOA (DOPMYJIBI OPraHUYECKUX BEIIECTB MO
MPOAYKTaM CrOpPaHUsi 1 MaCCOBBIM JIOJISIM 3JIEMEHTOB.

demoncrpauuu. I[lnaBnenue, oOyrivBaHWEe W TOPEHHME OPraHUYECKHX BeEIIECTB. MoJenu MOJIEKY
MPEACTaBUTENEH pa3IuYHbIX KJIACCOB OpPraHMYECKUX coeauHeHui. ['opeHune meTtaHa, STUJIEHA, aleTUIICHA.
OTHollleHNEe MeTaHa, dTUJICHA, alleTUIeHa U OeH305la K pacTBOpaM MepMaHraHara Kalus U OpOMHON BOJE.
[Tonyuenue sTuieHa peaknuen NeruapaTalfi 1TaHOJA, alleTHIeHa — TUAPOJIU30M KapOuja KallbIIHs.
Paznoxenune kayuyka npu HarpeBaHWH, UCTIBITAHUE ITPOAYKTOB Pa3JI0KEHUS HA HENPEAEIbHOCTh. Komnekuus
o0pa3ioB HehTH U HEDTENPOAYKTOB, KAMEHHOTO YIS U MPOJYKTOB KOKCOXMMHYECKOTO MPOHU3BOJICTBA.
Oxucrnenne cnupTa B anpaerus. KauecTBeHHbIE peakIIii Ha MHOTOaTOMHBIE CIUPTHL. PacTBoprMOCTh (heHoa
B BOJIC MpU OOBIYHON TeMmIiepaType W Mpu HarpeBaHuu. KadecTBeHHBIE peakimu Ha ¢enois. Peaxius
«cepedpsTHOTO 3epKajay aabJAETHIOB U TITI0K03bl. OKHCIICHHE albJACTH/IOB U TITFOKO3BI B KHUCIIOTY C TIOMOIIBIO
ruapokcuaa meau (II). KauectBennast peakuus Ha kpaxman. Kommekiust a¢gupHbix Macen. Kommekuus
IJIacTMacc M u3aenui u3 Hux. Kosekuust HICKyCCTBEHHBIX BOJIOKOH W M3JeNnui W3 HUX. B3aumopeiicTBue
aMMHUaKa U aHWJIMHA C COJITHOW KUCIOTOW. Peaknus annamHa ¢ OpoMHON BOAOW. Jloka3aTenbCTBO HATMUHUS
(YHKIIMOHATBLHBIX TPYII B PACTBOPAaX aMUHOKHCIIOT. PacTBopenne u ocaxaeHue 0enkoB. [[BeTHbIC peakiiun

oenkoB. ['openue nTuubero nepa u mepctsaoi HUTH. Monaens monekyssl JJHK. [Tepexoasr: aTaHOT — STHIIECH



— STUJICHIJIMKONb — ATHIIEHIUKOIAT Menu (II); ata- HOm — 3TaHans — 3TaHoBas kuciora. Komnexknus
IJJACTMACC, CUHTETHMYECKUX BOJOKOH M W3JeNui M3 Hux. Pa3noxeHue mepokcuaa BOAOpPOAA KaTajla3ou
ceIporo Mmsca u ceiporo kaprodens. Komnexkmuss CMC, conepxamux 3H3UMBL. VcribiTanue cpezsl pacTBopa
CMC wunaukaropHoir Oymaroi. Komiekiusi BUTaMHUHHBIX MpernapaToB. VcmbiTanue cpeabl pacTBopa
aCKOpOMHOBOM KUCIOTHI MHIUKATOPHOM Oymaroii. MicnipiTaHue anTeyHoro npemnapara MHCYJIMHA Ha OEJIOK.
JlabopaTopHbie onbIThl. V3roTOBIEHNE MOJIENEH MOJIEKYJI OPTaHUYECKUX coequHeHUN. O3HaKOMIIEHUE C
KOJIJICKIMEeW 00pa3oB He(TH, KAMEHHOTO YISl U MPOAYKTOB MX nepepadorku. OOHapykeHUEe B KEPOCHHE
HEeNpeeNbHBIX coeMnHeHUN. O3HAKOMIICHUE C KOJUICKIIMEH KaydyKOB M 00paslaMu W3JCNUi W3 PE3UHBI.
PactBopenue riunepuHa B Bojzie ¥ B3auMozeiictre ¢ ruapokcuaoM meau (II). ColicTBa yKCYyCHON KUCTIOTHI,
oO1ire co CBOMCTBaMH MUHEPAJIbHBIX KUCIOT. [loka3aTenbCTBO HEMPEAEIbHOTO XapaKTepa KUIAKOTO Kupa.
B3aumopeiictBue rioko3sl U caxapossl ¢ ruapokcuiom meau (II). KadectBennast peakiiusi Ha Kpaxmail.
O3HaKOMJIEHME C KOJUIEKIMEN IIacTMace U u3eiauil u3 HuX. O3HaKOMIIEHUE C KOJIJIEKLMEN UCKYCCTBEHHBIX
BOJIOKOH M W3Jenuii u3 Hux. PactBopenue 6enkoB B Boje. OOHapykeHune 6eJIKoB B MoJioke. O3HaAKOMIIEHHUE C
KOJUIEKLIMEW CUHTETUYECKUX BOJIOKOH U m3enui u3 Hux. O3nakomenue ¢ koywekuueir CMC, copepxanimx
sH3uMbl. Wcnbitanue cpensl pactBopa CMC unaukatopHoit Oymaroi. O3HakOMIIEHHE C KOJUIEKIMEH
BUTaMHHOB. VcribITaHuE Cpebl pacTBOpPa aCKOPOMHOBOM KHUCIOTH MHIUKATOPHOH OyMarou.
IIpakTnyeckas padora Ne 1. Permienue sKcriepMMEHTANbHBIX 3a7a4 Ha UACHTU(DUKAIIMIO OPraHUYECKUX
COCTUHEHUH.

IIpakTnueckas padora Ne 2. Pacrio3HaBaHue IJ1aCTMAcC U BOJIOKOH.

11 kaacc.

Ilepuoanyecknii 3aKOH U CTPOEHHE aTOMA

Otkpseitue . . Menneneesbim [lepuoandeckoro 3akoHa. [lepBble MOMBITKH KIACCH(PUKAIMN XUMHUYECKIX
a7eMeHTOB. BakHeline NOHATHS XMMMH: aTOM, OTHOCHUTEIbHAs aTOMHasi W MOJIEKYJISpHas Macchl.
Otkpertue JI. U. Mengeneesim [lepuoamueckoro 3akona. [lepuoanueckuit 3akon B ¢popmynuposke Jl. U.
Meneneesa.

[Tepuoanueckas cucrema J{. 1. Menaeneesa. [lepuoanueckas cucrema JI. 1. MenneneeBa kak rpaduyeckoe
otobpaxenue Ilepmonnueckoro 3akoHa. Pasznuunsle BapuanTthl Ilepuogmueckoi cuctemsl. [lepuonsl u
rpynnsl. 3Hauenue [leproauueckoro 3akona u Ileproanueckoil cucTeMsl.

Crpoenue atoma. ATOM — cliokHas yactuiia. OTKPBITHE 3JIEMEHTAPHBIX YACTUIl U CTPOEHHUsS aroma. Sapo
aToma: TNPOTOHbI M HeTpoHbl. M3oTombl. M30Tombl BOmopoaa. DIEKTPOHBI. DIEKTPOHHAs 000JOYKa.
DHepreTnyeckuii ypoBeHb. Opourtanu: s u p-. d opouTanu. PactpesencHue 3IEKTPOHOB MO SHEPTETHYCCKIM
YPOBHAM M OpOUTANSIM. OJIEKTPOHHBbIE KOHPUIYpallMd aTOMOB XUMHYECKHX DSJIEMEHTOB. BajeHTHbIe
BO3MO>KHOCTH aTOMOB XUMHUYECKHX JIEMEHTOB.

Ileproanuecknii 3akoH U cTpoeHHe aToM a. COBpEMEHHOE MOHATHE XMMHUUYECKOTo demMeHTa. CoBpeMeHHas
¢dbopmynuposka Ilepuoanueckoro 3akoHa. IlpuunHa NMepuoIMYHOCTH B U3MEHEHUU CBOMCTB XUMHYECKHX
aneMeHTOB. OCOOEHHOCTH 3alOJHEHHUS! SHEPreTUYECKHX YpPOBHEH B 3JEKTPOHHBIX 000J0YKaX aTOMOB

NEPEXOAHBIX DJICMCHTOB. BHCKTpOHHBIe CEMEMCTBA DJIIEMEHTOB: S- H P-2JICMECHTEIL, d u f >7IeMeHTEL.



Crtpoenue BelecTa

KoBasienTHast xumudeckas cBs3b. [loHATHE 0 KOBajmeHTHOU cBsi3u. OOmas smekTpoHHas mapa. KpaTHocTh
KOBaJICHTHON CBSI3HM. DIIEKTPOOTPHUIIATEIHHOCTh. [lepekphIiBaHNE 3JEKTPOHHBIX OpOWTANel, M- U CUrMa-
cBs3u. KoBajieHTHAs MoJisipHAsi M KOBAJIGHTHAsI HETOJSpHAs XUMHYecKne CBs3u. OOMEHHBIA U JIOHOPHO-
aKUENTOPHBIM  MEXaHU3Mbl O0pa30BaHMA  KOBAaJICHTHOW CBsS3U. BemectBa  MOJEKYJISpPHOTO U
HEMOJIEKYJISIPHOI'O CTPOCHMS. 3aKOH ITOCTOSIHCTBA COCTABA JIJIsl BELLIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.
Nonnasgsxumuueckas ¢B43b. Karnonsl u annonsl. MlonHas cBs3b U ee cBoiicTBa. lOHHAas CBSA3b Kak
KpallHUM ciayyall KOBAaJIEHTHOW MOJSpHON cBsi3u. PopMyisbHasg eauHuna BemecTBa. OTHOCUTENBHOCTD
JICJICHUS] XUMUYECKUX CBSI3€U HA THUIIBI.

Mertannuueckass XuMuyeckas cBsi3b. OOmme (Qu3uMyeckue CBOMCTBA METAaUIOB. 3aBUCUMOCTH
AJIEKTPOIPOBOIHOCTH METAJNIOB OT TemnepaTyphl. CruiaBbl. YepHble U IIBETHBIE CILIABHI.

ArperatHble COCTOSHUS BemlecTBa. ['a3pl. 3akoH ABOTaapo Ui ra3oB. MoJpHBI 00beM ra3zo00pa3HbIX
BellecTB (MpH H. y.). JKUIKocTH.

Bonoponnas xumuueckas cBsi3b. BopopomHas CBA3b  Kak  OCOOBIM  ciiydail  MEXMOJEKYJISPHOTO
B3auMoJieiicTBus. MexaHusm ee 00pa3oBaHMsS M BIMSHME HAa CBOWCTBA BELIECTB (Ha IpPUMEPE BOJBI).
Ucnons3oBanne BoAbl B OBITY M Ha MPOU3BOJCTBE. BHyTpuMOJeKysipHas BOJOPOJHAs CBSI3b U €€
Ouooruueckast pob.

Tunel kpucrammueckux pemerok. Kpucramnuueckas pemietka. MoHHble, MeTalsIMyecKue, aTOMHbBIE M
MOJICKYJISIPHBIC KPUCTAJUTMUECKHUE PEMIeTKH. AJUioTpornus. AMop(dHBIE BeIIECTBa, HX OTIWYUTEIHHBIC
CBOMCTBA.

UucteeBemecTBa U ¢Me cu CMecu 1 XUMUYECKUE COEUHEHUsA. | OMOreHHbIE U reTepOreHHbIE
cMmecH. MaccoBast 1 00beMHas JOJU KOMIIOHEHTOB B cMecu. MaccoBasi ofisi mpuMeceil. Perenue 3a1a4d Ha
MaccoBYI0 10110 ipumeceit. Kimaccudukarius BemecTB mo CTeneHn UX YUCTOTHI.

HucnepcHusie cucte M bl [lonarue aucnepcHoi cuctemsl. JlucnepcHas asza u qucrepcuoHHas cpea.
Knaccudukanus mucnepcHbix cucteMm. KoutougHble TUCHEPCHBIE CHCTEMBI. 301U W TeNu. 3HauYeHHE
JUCIIEPCHBIX CUCTEM B MIPUPOJIE U )KU3HU YEJIOBEKa.

DNEeKTPONIUTHYECKAs TUCCOLIUAIIHS

P ac 1B oOp Bl PacTBOpbl Kak TOMOr€HHBIE CUCTEMBI, COCTOSIIME U3 YACTULl PACTBOPUTEIIS, PACTBOPEHHOIO
BelIeCTBa M IPOAYKTOB UX B3aUMOJECcTBH. PacTBopeHHe Kak PU3NKOXUMHUECKU mpoiiecc. MaccoBast 1os
pacTBOpPEHHOrO BemiecTBa. Tumbl pacTBOpOB. MosipHast KOHIIEHTpALMs BellecTBa. MUHEpalbHbIE BOABI.
Teopust HNEKTPOTUTUYECKON TUCCOIUALN H. DIEKTPOIUTHI U HEAIEKTPOJIUTHL. CTENEHb 3JIEKTPOJIUTHIECKON
nuccorranui. CUIbHBIC U CIIA0BIE DIEKTPOIUTHI. Y PaBHEHUS JICKTPOIUTHIECKON quccoruanui. Mexanusm
nucconmanuu. CtyneHyaras auccouuanus. Bonopoansiil mokazaress.

K u c o TBhl B CBeTe TEOPUH DIIEKTPOIUTHYECKON aucconuanuu. OOIme CBONCTBA HEOPTraHUYECKUX U
OpPraHMYECKUX KHCIIOT. YCIIOBUSI TEUEHHUS peaklUuidl MEXIy JIEKTpoJMTaMu 0 KoHua. Crnenuduueckue

CBOMCTBA a30THOM, KOHIEHTPUPOBAHHON CEPHON U MypaBbUHOM KHCIIOT.



O CHOBaH M s BCBETE TEOPUH DIEKTPOIUTHUECKOMN INCCOLMALINY, UX KITacCU(PUKAIUs U 00IIHe CBOICTBA.
AMMHBI KaK opraHu4yeckre ocHoBaHusl. CpaBHEHHE CBOMCTB aMMHUAaKa, METHJIAMUHA U aHUJIMHA.

C o 1 1 B cBEeTE TCOPHUH IICKTPOIUTUYECKON TUCCOLMAINU, UX Kiaccudukarms u odmue cBoiictBa. Conun
KUCJIbIe ¥ OCHOBHBIC. COJIM OpraHMYeCKMX KHCIOT. Mputall. DIEKTPOXMMHUYECKUH pPSJl HAPSHKCHHIA
METAaJUIOB U €r0 UCIOJIb30BAHUE ISl XapaKTEPUCTUKN BOCCTAHOBUTEIbHBIX CBOMCTB METAJUIOB.

I'm 1 p onwu3. Coyuaun rugponusa coneid. Peakius cpensl (pH) B pacTBOpax TUAPOIU3YIOMIUXCS COJICH.
['maposn3 opraHnYecKrX BEIIECTB, Er0 3HAYEHHUE.

XUMHYECKUE PEAKIUU

Knaccudpukanusa xumuyeckux peaknuil. Peakuuu, wuaymume 06e3 HM3MEHEHHS COCTaBa BEIIECTB.
Krnaccudukanus no yucity 1 coCTaBy pearupyrominx BeIecTB U MPOAYKTOB peakiuu. Peakiuuu pa3noxeHus,
COCITMHEHUS, 3aMEIICHUsT ¥ OOMEHa B HEOPTraHMYECKOW XMMHH. Peakiuu nmpHCOeIMHEHUS, OTIICIUICHHUS,
3aMELICHUS] U M30MEPHU3alMU B OPraHMYEeCKOM XUMHH. Peakiuu monuMmepus3aluvy Kak YacTHBIA Cllydyad
peakuuil NpUCcOeaNHEHUS.

TemnoBoit 3pdexT XuMHUecKUX peakmuil. DK30- U HIHAOTEPMUYECKUE pPEAKIUH. TepMOXUMHYECKHE
ypaBHEHUs. PacyeT KOIM4ecTBa TEIIOTHI [0 TEPMOXUMUYECKUM YPABHEHUSIM.

CxopocTh XxuMHUeCKUX peakiuid. [loHsTHe 0 CKOPOCTH XMMUYECKUX PEAKINi, aHATUTHUYECKOE BBIPAKECHUE.
3aBUCHMOCTh CKOPOCTH PEaKLMH OT KOHLEHTpAlUH, JABICHUS, TEMIIEpaTypbl, MNPUPOAbl PEArUpYyHOLIUX
BEILECTB, IUIOIIAA UX CONPUKOCHOBEHUs. 3aKOH ACHCTBYIOLIMX Macc. PemieHue 3ajady Ha XMMHUYECKYIO
KUHETHKY.

K a T aunu 3. Karanuzaropsl. Katanus. ['oMorenHslil u rereporeHHslil karanus. IIpumeps! kaTauTHaecKkux
MPOLIECCOB B MPOMBINIJICHHOCTH, TEXHHUKE, ObITy. DEpMEHThl W HX OTJIHYUS OT HEOPTaHUYECKUX
karanu3atopoB. [[pumMeHeHre KaTanTu3aTopoB U PepMEHTOB.

XuMuueckoepaBHOBecHe ObpatuMbie U HEOOpATUMBIE PEaKIIMU. XUMUUECKOE PaBHOBECHE U
CIOCOOBI €r0 CMEIIEHUs Ha TpuMepe NojydeHus: amMmuaka. CHHTE3 aMMuaka B IpOMBITIUIEHHOCTH. [ToHsiTHe
00 ONTUMAJBHBIX YCIOBUAX MPOBEACHUS TEXHOJIOTHYECKOTO MpoIecca.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE MPOLECChl. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peaknu. OKUCIUTEINDb
u BoccraHoBuTenb. Oxucnenne u  BocctaHoBieHHE. (CocTaBieHHE YPAaBHEHHH  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OasaHca.

Obwue ceoticmea memaniog. XUMUYECKHE CBOWCTBA METANIOB KaK BOCCTaHOBHTeNel. B3ammoneiicTBue
METaJUIOB C HEMETAJJIaMU, BOJIOM, KUCIIOTaMH M pacTBOpamu cojiei. MeTtamiorepmust.

Koppo3ust MeTamioB kKak OKHCIMTEIBHO-BOCCTAHOBUTENBHBIN mporiecc. CrocoObl 3aliuThl METAUIOB OT
KOpPPO3HH.

Obwue ceoticmea Hememannios. XUMUYECKUE CBOMCTBA HEMETAIIIOB KaK OKHCIUTENel. B3aumopeiicTBue ¢
MeTaJulaMH, BOAOPOJOM M JApyruMH HeMmerauiamu. (CBoicTBa HEMETaUIOB KaK BOCCTAHOBUTEJEH.
B3anmopeiictBue ¢ TpPOCTBIMH W CJIOKHBIMH  BEIIECTBAMHU-OKUCITUTEISIMU. OOIIasi XapaKTepucTUKa

TaJIOr€HOB.



OnexTponu3. O6ume cnocoObl NOMyYeHUs] METAIJIOB U HEMETAJUIOB. DJIEKTPOIN3 PAaCTBOPOB U PACIIaBOB
JJIEKTPOJIMTOB Ha MPUMEPE XJIOpUAA HATPUA. DJIEKTPOJIUTHYECKOE MOJydeHHe amtoMuHus. [Ipakrnueckoe
3HAUYEHHE SIEKTPOIN3a. [ anbBaHOMIACTHKA U TAJIbBAHOCTETHUS.

3axkioueHH e. [lepcnekTUBBl Pa3BUTUS XUMUYECKOW HAYKH U XUMUYECKOTO IIPOU3BOJCTBA. XUMUS U
npo0GiieMa OXpaHbl OKPYKAIOIIEH CPEIbl.

demoncTpanuu. Pazmunbie ¢opmbl  Ilepuonnueckori cucrembr JI. WM. Menneneea. Monens
KPUCTAJUNTMYECKOH pemieTky xiaopuaa Hatpus. OOpasibl MUHEPAJIOB ¢ MOHHOW KPUCTAILTMUECKON PEIIeTKOM:
KaJIbIINTA, rauTa. MOAEIN KPUCTANTMYECKUX PELIETOK «CYXOro Jibaa» (WM Moja), aamasa, rpadura (Wim
kBapua). Mozens MoJsipHOro odobeMa Tra3oB. Tpu arperaTHbIX COCTOSHHUS BOAbL. OOpaslbl pa3IUYHbBIX
JUCTIEPCHBIX CHCTEM: dMYJIbCUH, CYCIICH3HH, aspo3oiiei, renei u 3oieil. Koarymsmus. Cunepesuc. Dddexr
Tunnans. VcnpiTanue pacTBOPOB JEKTPOIUTOB U HEIIEKTPOIUTOB HA IPEIAMET JUCCOLMALIMU. 3aBUCUMOCTh
CTETEHH AJIEKTPOJIMTUYECKON TUCCOIMALMU YKCYCHOW KHCIIOTBHI OT pa30aBieHus pacTtBopa. llpumepsr
peakiuii HFoHHOro oOMeHa, UIYIUX ¢ 00pa30BaHUEM OCa/IKa, Ta3a UM BOAbl. XUMUYECKUE CBOMCTBA KUCIIOT:
B3aMMOJICIICTBIE C MeETalJlaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHJIAMH, OCHOBAHUAMHU (LIEIIOYaMU H
HEpPAcCTBOPUMBIMU B BOJIE), COJSIMU. B3aumopelicTBue a30THOW KHUCIOTHI ¢ Menpto. OOyriuBaHue
KOHIEHTPUPOBAHHOM CEPHOM KHCJIOTOM caxapo3bl. XHMHUYECKHME CBOMCTBA IIEIOYEH: peakius
HEWTpalIu3aluy, B3aUMOJEHCTBUE C KUCIOTHBIMU OKCUAAMH, COJISIMU. Pa3noxeHne HepacTBOPUMBIX B BOJIE
OCHOBaHWM NpHU HArpeBaHWU. XMMUUYECKHE CBOMCTBA COJICH: B3aUMOJEICTBUE C METallIaMH, KUCJIOTaMHU,
1iesI04aMu, ¢ IpyrumMu cossiMu. I'naponus kapouna xansuus. M3ydyenne pH pacTBOpoB rupon3yronmxcs
cojeil: KapOOHAaTOB IIEJOYHBIX METAUIOB, XJIOpUWJa U aleraTa aMMOHHA. OK30TEPMHUYECKHUE U
SHIOTEPMUUYECKHE XHUMHUYECKHME peaKkuu. TeIsoBble SBICHUS NPH PACTBOPEHUU CEPHOW KHUCIOTHI M
aMMHUAYHOU CENUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT IPUPObI BEIIECTB HA IPUMEPE B3aUMOICUCTBUS
PacTBOPOB Pa3IUYHBIX KHCIOT OJMHAKOBOW KOHIIEHTPALIMU C OJMHAKOBBIMU KyCOUKaMH (TpaHyJjiaMH) LIMHKa
U OJMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, IIMHKA, jKejie3a) ¢ pacTBOPOM COJISHOM KHCIIOTBHI.
B3aumoseiicTBue pacTBOPOB CEPHOM KUCIOTHI C pAaCTBOPAMU THOCYJIb(aTa HATPHUS Pa3IMYHON KOHIIEHTPAIHH
U TeMieparypbsl. Moaens kumsniero cinosi. PasnoskeHne nepokcuzia BOAOpoa ¢ MOMOIIBI0 HEOPraHUYECKUX
katanuzatopoB (FeCl2, KI) u npuponHbix 0OBEKTOB, COAEpKAIIMX KaTajazy (ChIpoe Msco, KapToden).
[Ipocreiinme OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN: B3aUMO/ICHCTBUE IIUHKA C COJISTHOM KHUCIOTOU U
xenesa ¢ cyiabdpatom menu (II). Moaens snexktponusepa. Mozens 3IEKTPONIU3HONW BaHHBI I TTOTYYCHHUS
AIFOMUHHSL.

JlaGoparopHuble omnbIThl. OmnpeneneHrne TUMa KPUCTAIMYECKOW pEIIeTKHM BEIIECTBA W OMUCAHHUE €ro
cBOMCTB. O3HAKOMIIEHUE C JUCIIEPCHBIMH CUCTEMAMMU.

Peaxiuu, uayumme ¢ oopazoBaHueM 0CajKa, ra3a Ui BoJbl. B3anMoneicTBre CONTHOW KUCIOThI C IIMHKOM,
okcugoM Meau (1), ruapoxcuom meau (1), kapGonaToMm Kanbims. B3anmoneiictBue pacTBopa ruIpOKCHIA
HaTpUsi C COJISTHOM KHUCIIOTOW B TPHUCYTCTBUM (eHondTanenHa, ¢ pactBopom xmopuaa sxeneza (III), c
pacTBOpOM coiiu aimoMuHus. B3anmoneiictBue pactBopa cynbdarta menu (II) ¢ xenezom, H3BECTKOBOM BOJIOMH,

pacTBOpoM xJiopua Kanbius. [lomydenne ruapokapOoHaTa Kaabllds B3aNMOISHCTBHEM W3BECTKOBOW BOJIBI



¢ okcuaoMm yrieposa (IV) (BerasixaeMbrii Bo3ayX). McnbiTanre HHAMKATOPOM pacTBOPOB THIPOJIU3YIOIIHXCS
U HEeruJIpoJu3yronmxcsi cojiedl. Peakinus 3amenieHuss Meaum >kene3oM B pacTBope cyibdara menu (II).
[Tonyuenue kuciopoja pa3jaoKeHUEM MEPOKCHIa BOJOPOAa C MOMOIIbI0 THOKcHaa Maprania. [lomydenue
BOZIOPOJIa B3aMMOJICHCTBUEM KHCIOTHI ¢ IUHKOM. (O3HAaKOMJICHHE C mpenaparaMd OBITOBOH XUMUH,
COJIEp>KAIIMMH SH3UMBI.

IMpakTnyeckas padora Ne 1. [losyuenue u pacno3HaBaHue ra3os.

IIpakTuyeckas padora Ne 2. PemeHne SKCiepuMEHTAIBHBIX 33724 HA HICHTU(DUKALINIO HEOPTAHHYECKUX U

OpPraHUYECKUX COCIUHEHUM.

1. TemaTu4eckoe NJIAHUPOBAHHE C YKA3AHUEM KOJIUYECTBA YaCOB,
OTBOJAMMBIX Ha OCBOCHHE KAKI0H TeMBbI

10 kaace
Ne Tema ypoka Koua.
4acoB
2 BBenenne. 2
3 [TpenmMeT opranuyeckoil XuMuu. HCTPYKTaX MO TeXHHUKE 0€30MacHOCTH. 1
4 YTI1eBOAOPOIBI M UX IPUPOIHBIE HCTOYHUKH. 1
5 Teopusi cTpoeHHs1 OPraHMYecKUX COeTUHEHU I 8
6 [Tpuponnsie ucrounuku Y B. [Ipupoanslil u nonyTHeIe He(TAHBIE ra3bl. 1
7 AJIKaHbI. 1
8 AJKeHbl. DTUIIEH 1
9 Ankanuensl. Kaydyku. 1
10 AJIKUHBI. ALIETUJIEH. 1
11 Apenbl. ben3on. 1
12 Hed1h 1 ciocoOsI ee mepepadoTKH. 1
13 O06o0011eHNEe U cUCTeMaTH3alMsl 3HaHUH 00 yIIeBOA0pOAax. 1
14 Kucaopoacoaep:xamue oprannyeckue coelMHeHUs U UX NPUPOAHbIE 9
HCTOYHUKH.
15 KonTponbhas padota Ne 1. «YrneBogopo/ibl ¥ UX NPUPOAHBIE HCTOUHUKI. 1
16 EnMHCTBO opraHu3anyu ®UBbIX Opranu3MoB Ha 3emie. CupThI. 1
17 denou. 1
18 Anpaeruibl. KeToHs 2
19 KapOoHOBBIE KUCIIOTHI. 1
20 Caoxuble 3¢upsl. Kupsl. 1
21 YrneBoabl. MoHOCaxapuibl. 1
22 Hucaxapunel. [Tonucaxapubl. 1
23 O0600111eH1e 3HAHUN 0 KHCIOPOACOAECPKAIIUX OPT. COSTMHEHHUSIX. 1
24 A3oTcoaep:xaniue COeAMHEHUS] M MX HAXO0K/AEeHNE B )KUBOH IpHUpoe. 6
25 KonTponbHas padorta Ne 2. 1
26 AMMHBI. AHUJTUH. 1
27 AMHHOKHUCIIOTEL. 1
28 benku. 1
29 HyxkienHoBbIe KHCIOTBHI. 1
30 O06o011eHre U cCTeMaTU3allks 3HaHUN TI0 TeMe «A30TCOoIepIKaIue 1
OpPTraHUYeCKHEe COSTUHEHHS
31 Buosornyeckn akTMBHbIC OPraHMYECKHE COCIUHEHHS. 4
32 Pemenne skciepuMeHTATBHBIX 337124 HA WICHTU(UKAIIMIO OPT. COSAMHEHHIA. 1
33 Butamunsl. 1




34 DepMEeHTHI 1
35 ["'OpMOHBI. 1
36 HckyccTBeHHBbIE M CHHTETHYECKHE MOJTMMeEPBI. 5
37 JlexapcTBa. MuHepaibHBIE BOJIBI 1
38 VIcKyCcCTBEHHBIE U CHHTETHYECKUE TIOJTHMEPBHI. 1
39 ITpakTrueckas padota Ne 2. Paco3HaBaHue miacTMacc M BOJIOKOH 1
40 HToroBasi KOHTpOJIbHAs paboTa 1
41 HToroBoe noBTOpeHME 1
Hroro 34
11 knace
Ne Tema ypoka Koam.
4acoB
Tema ypoka
1 CTpoeHue aTOMa M NePUOANYECKHI 3aKOH. 3
2 OCHOBHBIE CBEJICHHUS O CTPOEHUHU aToMa. 2
3 Ilepuonuueckuii 3aKOH U NepuoIMIecKas cucrema xum.sjaeMenTon JI.J11.M. 1
4 CTpoeHue BellecTBa. 13
5 HonHast XuM. CBSI3b. 1
6 KoBajieHTHAsI XMM. CBSI3b. 1
7 Metayinueckas XUuM CBS3b. 1
8 BoopoaHas XuM CBs3b. 1
9 [Toumepsl. 1
10 ["a3000pa3HOE COCTOSIHKE BEIIECTB. 1
11 IIpencraBuTenu ra3os. 1
12 JKunkoe v TBepJ10€ COCTOSTHUE BEIIECTB. 1
13 [TpakTideckas pabora "IloryueHue u cooupanue ra3on” 1
14 JucnepcHbie cuctembl. CocTaB BElECTBA U CMECH. 1
15 O606uenne 31anmii mo temaMm "Crpoenue aroma" u "CTtpoeHue BemecTna'. 1
16 KonTponbaas padora Nel. 1
17 PemieHue pacueTHbIX 3a1a4 1
18 XUMHYECKHE PeaKIiH. 8
19 KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA 1
BermectBa MOIEKyIIpHOTO U HEMOJEKYIIPHOTO cTpoeHus. Kpucramnmnueckue
20 PEIIETKHY. 1
21 XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUSI. 1
22 Ponb BOJBI B XMM. peakiusix. 1
23 ['uaponus. 1
24 OKHMCIUTEIbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. 1
25 DIEKTPOIIH3. 1
26 O606menue o Teme "Xum. peakiun." Tecr. 1
27 BemecTBa M uX CBOiiCTBA. 10
28 Mertasibl U UX CBOMCTBA. 1
29 Koppo3us MeTaJiioB. 1
30 Hewmeranbl. 1
31 KucCi10Thl HEOPraHMYECKHE M OPTaHUYECKHE. 1
32 OcHoBaHMsI HEOPraHMYECKHE U OPraHUUYECKUE. 1
33 Conu HeOpraHMYECKUX U OPraHu4EeCKUX KHUCIIOT. 1
['eHeTHYeCKas CBSA3b MEXIY KJIaCCAaMH HEOPTraHUYECKHX U OPTaHUICCKUX
34 COEIMHEHMII. 1




Pemrenne OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha I/II[GHTI/I(bI/IKaHI/IIO OPraHUYCCKUX U

35 HEOPraHMYECKUX COSTMHCHUHU.

36 KonTtposbnas pabora No2 o teme "BemecTBa u ux cBoiicTna."
3aKTI0YUTEIbHBIN YpoK-ceMuHap "Xumuueckas TexHojorus. buorexunonorusi.

37 Hanorexnomorus."

38

Hroro

34
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