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Pabouas mporpamma mo XMMMWU gns 10-11 xmaccoB cocTaBieHa Ha OCHOBE
@denepallbHOTO KOMIIOHEHTa TOCYAApCTBEHHOTO0 00pa30BaTEIbHOIO CTAaHAApTa CPEIHEro
obmiero obpazoBanusi u [IpumMepHOIl porpaMMbl CpeHEero 00IIero oOpa3oBaHus MO XUMUH (
0a306vlil YPOBEHD).

Ha usyuyenne xumuu B 10 u 11 xnaccax Ha yriyOneHHOM ypoBHE OTBoAMTCS 3 4yaca B Hezenmo. U3
KOTOpbIX | 4Yac B Heaento Mo Oa3MCHOMY yueOHOMY IUIaHy, 2 4Yaca B HeNeNio J100aBJeHbl M3
LIKOJIBHOTO KOMITOHEHTA.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs:

BbINyCKHUK HAYYUTCS:

* OIMCHIBATh CBOMCTBA OpTraHNYCCKUX BCIICCTB,

* XapaKTepU30BaTh BEUIECTBA M0 COCTaBYy, CTPOCHHIO U CBOMCTBAM, yCTaHABINBATh
MPUIUHHO-CJICACTBCHHBIC CBA3YU MCKAY JAaHHBIMU XapaKTCPHUCTUKAMH BCIICCTBA,

* pacKpelBaTh CMBICII OCHOBHBIX XHMHYECKHX TIIOHATHH «aToM», «MOJIEKyJay,
«XUMHYECKHH DIIEMEHT», «IPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJCHTHOCTHY,
UCTIONB3Ys 3HAKOBYIO CHCTEMY XMMUH; ® N300pa)kaTh COCTaB BEIIECTB MOMOIIBIO CTPYKTYPHBIX
(hOpMYJI ¥ CYITHOCTh XUMHUYECKUX PEAKIINN C TIOMOIIBbIO XUMUYECKIX YpaBHEHUH;

* OIIpeNeNATh (POPMYITy OPraHMYECKHX BEUIECTB 110 MACCOBOH JI0JI€ IIEMEHTA;

* CPaBHHBATH 110 COCTaBY M CTPOEHHIO Pa3HbIE KIACCHI YIIIEBOJOPO/IOB;

* KJIaCCHU(UIIUPOBATH OPTraHUYECKHE COSAMHEHUSI CTPOCHHUIO M [0 CBOWCTBAM;
* ITOJIL30BATHCS JTA0OPATOPHBIM 000PYIOBAHMEM M XUMHUYECKON TIOCY 0]

* MPOBOJUTH HECIIOKHBIE XUMHUYECKUE OIBITHl U HAONIOAEHMS 32 U3MEHEHHSIMHU CBOWCTB
BEIECTB B IPOLIECCE MX INPEBpAINEHHUN; COOMIONaTh MpaBHIa TEXHUKH OE30IMaCHOCTH IIPH
NPOBEJCHNUY HAOIIOJICHUI U OTIBITOB;

* pa3nmMyaTh HKCIIEPUMEHTAILHO HEKOTOPHIEC BEIIECTBA MCIIONB3Ysl KaueCTBEHHBIE PEaKIInH;
OCO3HaBaTh HEOOXOAMMOCThH COOJIOAECHUS Mep 0€30IacHOCTH MpHU OOpAILIEHUM C KUCIOTaMH U
IIETOYaMH.

* PaCKpbIBATh CMBICJI TEOPUU CTPOCHHMS OPraHUYECKUX COEAMHEHU byTieposa;

* XapaKTepU30BaTh CBOMCTBA Opr. BemecTs o cTpoeHmo;

* pa3inyaTh BUJbl XUMUYECKON CBA3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYI0, KOBAJECHTHYIO
HETOJSPHYIO U METAJUTMYECKYIO;

* 300pakaTh ANEKTPOHHO-UOHHBIE (JOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUECKUMU
CBSI3SIMU Pa3HOTO BUJIA;

* BBISIBJISITh 3aBUCHMOCTb CBOWCTB BEILLECTB OT CTPOCHHUS;

* XapaKTepHU30BATh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYECHHUE MEPUOIMYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUUYECKUX AeMeHTOB . . Menzaeneesa;

* OOBACHATH CYyTh XMMHYECKHUX MPOIECCOB U UX MPUHIIUIIAATHEHOE OTIUYHE OT
(U3MYECKUX; * HA3BIBATh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUN;

* YCTaHABIIMBATh IPMHAJIEKHOCTh XMMHIECKOM PEAKIIMHU K ONPENCIEHHOMY THILY;

* MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuii o hopMmynam/Ha3BaHUSIM UCXOTHBIX
BEIIIECTB; ONPEACIIATh UCXOIHBIEC BEIIECTBA MO (hOpMyJiaM/Ha3BaHUSIM TIPOAYKTOB PEAKIUH;

* COCTaBJIATh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIIMX MOCIEAOBATEIHHOCTH («IIETIOUKE»)
MPEBPALICHUI OPraHUYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB;

* BBISBJSATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUAETEIBCTBYIOLIME O IPOTEKAHUU
XUMHYECKON PEaKIUU;

* OMNpeAeNsATh XapaKTep CPeabl BOJHBIX PACTBOPOB KUCJIOT U IIEJI0YEH 10 N3MEHEHHUIO



OKpacKd UHJIUKATOPOB;

* MIPOBOJIUTH KAUECTBEHHBIE PEAKIINH, IOATBEPKAAOIINE HAIUYUE B BOJHBIX PACTBOPAX
BEILIECTB OT/ACJIbHBIX HOHOB

* OIIPEAEIIATH MPUHAIEKHOCTh OPraHUYECKUX BEILECTB K OTHOMY U3 U3YUYEHHBIX;

* COCTaBJIATH (POPMYJIIBI BEHIECTB 110 MX HA3BAHUSIM;

* ONPEAEIIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* OOBSICHITh 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX M XUMHUYECKHX CBOHCTB BEIICCTB
OT CTPOCHMUS

* Ha3bIBaTh OOIIME XUMHUYECKHE CBONCTBA, XapaKTepHBIE IS TPYII COSTUHEHHM

* Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapakTepHbIE M1 KaXKJIOTO U3 KJIAcCOB
OpPraHM4YCCKUX BCIICCTB,

* IPUBOAUTH MPUMEPHI PEAKIUil, TOATBEPKIAIONINX XUMHUUECKHE CBOWCTBA OPraHUYECKHX
BELIECTB;

* ONpENENiTh BEIIECTBO-OKUCIUTEIh M BEIIECTBO-BOCCTAHOBHUTEIh B OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX PCAKIUAX;

* IPOBOAUTH J1TAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB;

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCSH:

* TPaMOTHO 00paIIaThCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* O0CO3HaBaTh HEOOXOAMMOCTH COONIOJEHHUS TMPaBWJI HKOJIOTUYECKH Oe30MacHoro
MOBEJICHUS B OKPY’KAOLIEH PUPOAHOMN CPEAE;

* TIOHMMaTh CMBICI U HEOOXOIMMOCTh COOJIOACHUS NPEANUCAHMI, IMpeasaraéMbiX B
MHCTPYKILHUSAX 110 UCIOIB30BAHMUIO JIEKAPCTB, CPEJCTB OBITOBON XUMHHU U JIP.;

* HCIMOJB30BaThb NPHOOPETCHHBIC KIIOYEBHIE KOMIIETEHTHOCTH TIPH  BBITOJTHCHUH
HCCIIEIOBATENLCKUX MPOEKTOB M0 U3YYECHUIO CBOMCTB, CIIOCOOOB MOJMYUYEHUS U PACIO3HABAHUS
BELIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYI0 KOMIIETEHTHOCTb, HCHOJIb3Yysl CpEACTBAa YCTHOM U
MMCbMEHHOW KOMMYHUKAIIMM Tpu paboTe ¢ TEeKCTaMu YyueOHWKA U JIOMOJIHUTEIHHOMN
JTUTEPATypOM, CIPABOUYHBIMH TaOIMIIAMHU, TMPOSBIATH TOTOBHOCTh K YB)KCHHUIO HHOW TOUKU
3peHUs MpU 00CY ACHUH PE3yJIbTATOB BHITIOJIHEHHON PaboTHI;

* OOBEKTUBHO OICHWBaTh HHGOPMAIMIO O BEIIECTBAX M XMMHYECKUX IMpoleccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJAOHAy4YHOW HH(OpManuu, HEJ0OPOCOBECTHONW peKiaMe,
KacarouIeicsl NCIOJIb30BAHUS PA3IMYHBIX BEILIECTB.

* OCO3HABaTh 3HAYCHHE TEOPETUYECKUX B3HAHWM JJIA TPAKTHUYECKOW JESTEIbHOCTH
YelOBEKa; * OMUCHIBaTh H3yYeHHbIE OOBEKTHI KaK CUCTEMbI, MPUMEHSS JOTHKY CHCTEMHOTO
aHaNM3a; * MPUMEHSATHh 3HAHUS O CTPOCHUH OPTaHWYECKUX COCAMHEHHUH ISl OOBSCHEHUS M
MpEeABUACHUS CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BuBaTh WH(OOPMAIMOHHYIO KOMIETECHTHOCTh IMOCPEICTBOM YIIyOJleHus 3HAHUU 00
HUCTOPUM CTAHOBJICHUS XUMHMUYECKOW HAyKH, €€ OCHOBHBIX MOHSTHH, a TaKK€ O COBPEMEHHBIX
TOCTI)KCHUSIX HAYKH M TEXHUKH.

* COCTaBJATH CTPYKTypHble (OPMYJBI H30MEPOB KM TOMOJIOTOB W Ha3blBaTh HX IO
CHUCTEMAaTUYECKO HOMEHKIIATYpE.

* COCTaBIIATb XWMHUYECKHE YPaBHEHHUS, XapaKTEpPU3YIOIIME CBOWCTBA M TMOJy4YeHUE
OpPraHUYECKUX BEIIECTB.

* IIPUBOJUTH NIPUMEPBI PEAKLUN, TIOATBEPKIAAIOIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXIY
OCHOBHBIMHM KJIACCAMM OPTaHUYECKUX BELIECTB;

* MPOTHO3UPOBATH PE3YJbTaThl BO3JEHCTBHS pa3lWYHbIX (HAKTOPOB Ha HU3MEHEHHE
CKOPOCTH XUMHUYECKON PEaKLny;

* COCTaBJITb XWUMHYECKHE YPaBHEHHs, XapaKTEPU3YIOLUE CBOWCTBA U IIOIy4YEHUE
OpraHUYECKHX BEIIECTB.



¢ IPOTHO3UPOBATH XUMHUYCCKUC CBOICTBa BCIHICCTB HAa OCHOBC HUX COCTaBa U CTPOCHUA,

¢ IIPOrHO3UPOBATb CIIOCOOHOCTD BCUICCTBA IMPOABJIATH KHCJIOTHBIC NJIKM OCHOBHBIC CBOMCTBaA
C Y4CTOM I'pyHIl aTOMOB BXOIAIINX B €ro COCTAB,

® BBIBJIITh CYIIICCTBOBAHUEC TeHETHYSCKOM B3aMMOCBSI3H MCXKIAY BCIICCTBAMU;

¢ OpraHu3OBbLIBATH, MNPOBOAWUTL YYCHHUYCCKHUC TIIPOCKTBI 110 HCCICAOBAHUIO CBOMCTB
BCIICCTB, MMCIOMIUX BAXXHOC IPAKTHYCCKOC 3HAYCHHUC



Coaep:xanue y4eOHOro Kypca
Conep:xanue padoueil nporpammsbl o xumuu B 10 kiacce (yriry0s1eHHbI YPOBEHbD)

Beeoenue.(5 uacoes)

[Ipenmer oprannyeckoit xumuu. OCOOEHHOCTH CTPOCHHS U CBOMCTB OPraHUYECKUX COSAMHEHUN.
3Ha4YeHWE W POJIb OPTraHUYECKON XMMHUHM B CHCTEME €CTECTBEHHBIX HAayK B JKM3HU OOIIECTBA.
Kpatkuit ouepk uCTOpUM pa3BUTHUSI OPTAaHUYECKON XUMUH.

OcHoBHbIE TOJIOKEHUS Teopun cTpoeHuss A.M. bytneposa. Ilpennocbuiku co3panus TEOPHH.
[IpencraBienre o Teopuu TUNOB U pagukanoB. Padotel A. Kekyne. Xumuueckoe CTpoeHHE U
CBOWCTBa OpraHMYeCcKHX BemecTB. M3omepus Ha mpumMepe OyTaHa u H300yTaHa.

DIEeKTPOHHOE 00J1aK0 ¥ OpOUTaNTb, UX (POPMBI: S U P. DIEKTPOHHBIC H AJICKTPOHHO-TpadUICCKIEC
dbopMynBl aToMa yriepoJa B HOPMAILHOM M BO30YXAEHHOM cocTosHUsIX. KoBaneHTHas
XUMHYECKasl CBs3b, €€ MOJISIPHOCTh W KPaTHOCTh. Bomopoanas cBs3b. CpaBHEHUE OOMEHHOTO H
JIOHOPHO-AKIENTOPHOT'O MEXaHU3MOB 00pa30BaHMsl KOBAJICHTHOM CBSI3H.

BasieHTHBIE COCTOSHUS aToMa yriepoja. Buasl rubpuausanuu: sp -rudpuansaiys (Ha puMepe
MOJIEKYJIbI METAHA), SP -rubpuau3aiys (Ha IPUMEPE MOJIEKYJIbI OTUIIEHA), Sp-THOpHuan3alys (Ha
IIpUMepEe MOJIEKYJbl aleTuiaeHa). ['eoMeTpuss MOJEKyJl pacCMOTPEHHBIX BELIECTB U
XapaKTEepUCTHKA BUI0B KOBAaJEHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccuguxkayusa opzanuyeckux coeounenuil. (5 uacos)

Knaccudukanmuss opraHM4eCKHX  COCAMHEHHM TI0 CTPOCHHUIO  YIJIEPOAHOTO  CKeJeTa:
alMKINYecKre (ajKaHbl, alKeHbI, aJIKUHbI, aIKaJUEHbI), KapOOIMKINUecKue, (LUKIOAIKAHbI U
apeHbl) U TETePOIUKINYECKHe coenuHeHus. Knaccubukamuss opraHUnYecKUX COCAMHEHHUH TO0
GyHKIIMOHAJIBHBIM TpyNIaM: CHOUPTHL, (EHOIBI, NPOCTbie A(UPHI, aIbJETHIbl KETOHBI,
KapOOHOBBIE KHUCJIOTBI, CIOXHBIE dS(QUpPHl. YTIeBOAbl. A30TOcoAepXkallie COETUHEHHUS:
HUTPOCOCTUHEHHS], AMUHBI, AMUHOKHUCIIOTHI.

Homenxnarypa tpuBuanbHas u MIOITAK. Ilpunnunel oOpa3oBaHus Ha3BaHU OpraHMYECKUX
coenuaenni mo MIOITAK.

Bunel nzomepun B OpraHMYecKOil XMMMM: CTPYKTYpHasi U MPOCTpaHCTBEHHas. PazHOBUAHOCTH
CTPYKTYpPHOM H30MEpUHU: U30MEPHS «YIJIEPOJHOTO CKEJIETa», U30MEpUs MOJIOKEHUs (KpaTHOM
CBI3M M (YHKIMOHAJIBHOM  TPyNNBI), MEXKIaccoBas  u3oMmepus. PasHoBUIHOCTH
MIPOCTPAHCTBEHHOM M3oMepuu. ['eomeTpuyeckas (Luc-, TpaHC-) U30MEPHs Ha IPUMEPE aJIKEHOB
U 1UKJI0ankaHoB. OnTuyeckas U30Mepusl Ha IPUMEPEe aMUHOKHUCIIOT.

Pemienue 3a1a4 Ha BBIBOJ (hOPMYJT OPraHMUYECKUX COCIHMHEHUI.

Jemonctpanuu. IllapoctepikHeBble MOJIEIN OPraHUYECKUX COCIUHEHUHN PAa3IIUYHBIX KJIacCOB.
Mopenu HM30MEpPOB pa3HbIX BUJIOB HU30MEpUHU.
JlabopaTopHblii onbIT. M3roToBieHne Mojeneil BEmecTB-MpeICTaBUTeNIeH pa3InyHbIX KJIaccoB
OpraHUYeCKUX COCIUHEHUM

Tema 2. Xumuueckue peakyuu ¢ op2anuyieckoi xumuu. (7 uacos)



Turbel XUMUYECKHX pEaklUWil B OpraHudeckod xumuu. [loHsATHE O peakuusx 3aMeLICHHS:
raJOreHUPOBAHUE AJKAHOB W AapPEHOB, IIECJIOYHOM THAPOIW3 TajloreHankaHoB. [loHaTtwe o
peaKuusax MPUCOETUHEHHUS: ruapaTanus, TUAPUPOBAHUE, TUAPOraJIOreHUPOBAHUE,
rajoreHrpoBanue. Peaknuu mnoauMepuzalud W TMOJUKOHAEeHcanuu. [loHsiTHE O peakuusx
OTIICTUICHUSI  (PIMMUHUPOBAHMSA): JCTHIPUPOBAHHE AJIKAHOB, JCTUIpaTalusi CIHUPTOB,
JNETUAPOXJOPUPOBAHUE HAa MpuUMepe TrajoreHankaHoB. [IoHSATHE O KpEeKHMHre ajKkaHOB H
JeroauMepur3anus NoJuMepoB. Peakius nuzomepuzamuu.

['oMonuTHYeCcKHl U reTepoMTYECKUI pa3pblB KOBAJIEHTHOM XMMHMYECKOH CBSA3M; 00pa3oBaHUE
KOBAJICHTHON CBSI3M IO JIOHOPHO-aKLUENTOpHOMY MexaHu3My. llonartue o Hykneopune u
anexTpodure.

Jemoncrpanuu. [lnaBnenue, oOyriauBaHME M TOPEHME  OPraHMYECKMX  BEIECTB.
OOeciBeunBaHNe STHICHOM M alleTWJIEHOM OpOMHOW BOJBI M pacTBOpa IEpMaHraHaTa Kaus.
B3auMozeicTBrue CIUPTOB C HATPUEM U KUCJIOTaMU. JlenoauMepu3anys MOJIudTHIICHA.

Tema 3. Yzneeo0opoowi. (29 uacos)

[lonsitue 00 yrneBogmoponax. Ilpupoanble wucTouHuKHM yriaeBojgoponoB. Hedptsr u ee
MpPOMBINIICHHAs TepepaboTka. DpakiMOHHAs TEPEeroHKa, TEPMUYECKHM M KaTaIUTUYECKUI
KpekuHr. [IpupoaHbIii ra3, ero cocraB M MNPAKTUYECKOE HCMOJb30BaHHE. KamMeHHBIH yroib.
KokcoBanue kaMeHHOTO yIJid.

Ankanel. T'omonorndeckuid psan u obmast ¢popmyna ankaHoB. CTpoeHHE MOJEKYJbl MeTaHa U
ApYTUX alKkaHOB. M3oMepHs m HOMEHKJIaTypa aJkaHOB. DH3MUYECKUE U XMMHUYCCKHE CBOWCTBA
QJIKAHOB: PCAKIUU 3aMEIICHUS, TOPCHHE AJIKAaHOB B PA3UYHBIX YCIOBHUSIX, TEPMHUUYCCKOE
pa3lioKEeHUE alIKaHOB, M30MEpH3alusl ajikaHoB. [IpuMeHeHHe ankaHOB. MeXaHH3M peaKIuu
PaJIMKAIGHOTO 3aMEIICHUs, €ro CTaauu. [IpakTH4ecKoe HCITOJIb30BAaHWE 3HAHUH O MEXaHH3ME
(cBOOOTHOpATUKAIEHOM) PpEAaKIMU B MpaBWJIaX TEXHUKH O€30MacHOCTH B OBITY W Ha
Npou3BOJCTBE. [IpOMBINUIEHHBIE CHOCOOBI TOJyYEHHs: KPEKHHT aJIKaHOB, (paKIMOHHAs
neperonka Hedru.

Ankenvl. T'omonornueckuii psg u obmas gopmyna ankeHoB. CTpoeHHE MOJEKYJbl 3THJICHA H
IpyTrux ankeHoB. M3omepus ankeHOB: CTPYKTypHass M IMpocTpaHCTBeHHas. HomeHkiatypa u
¢uznueckue cBolcTBa ankeHoB.  [lodydyeHue OSTUICHOBBIX YIJIEBOJOPOJOB M3 AJIKaHOB,
raJloreHajKaHoB, CIUPTOB. Peakuuu npucoenuHeHus (rUIpUpoBaHUE, THIPOraJOreHuPOBaHNUE,
raJIOTeHUPOBAHKE, THApaTaIs). Peakiuu oKuCIeHns U MOJIMMEepU3aIiii alkeHoB. [IpumeHeHne
AJIKEHOB Ha OCHOBE MX CBOICTB.

Pemenne PACUCTHBIX 3aJa4 Ha YCTAaHOBJICHUC XUMHUYCCKON q)OpMy.TH)I BC€IICCTBA IO MAaCCOBBIM
JOJISIM 3JICMCHTOB.

Ankunel. I'omonorndeckuit psg ankuHoB. O6mas gopmyna. CTpoeHre MOJIEKyYJbl alleTHiIeHa |
Opyrux ankuHoB. M3omepus ankuHOB. HoMmeHknaTypa aneTUICHOBBIX —YIJIEBOJOPOJIOB.
[TonyyeHue alKWHOB: METAHOBBIA M KapOMIHBIN crocoObl. Pu3MUecKue CBONCTBA AIKHHOB.
Peaknum  npucoequHEHUs:  TaNOT€HHpPOBAaHWE, THUIPUPOBAHME, THMIPOrajJOr€HHpPOBAHUE,
ruznparanus (peakuus Kydeposa). Jlumepusanus U TpuMepHu3anus aikuHOB. B3aumoneiicTBue
TEPMHUHAJIBHBIX AJIKMHOB ¢ OCHOBaHUsIMU. Okucienue. [IpuMeHeHne aakuHOB.



uenvi. CTpoeHUE MOJEKYJ, U30MEpPUS M HOMEHKJIATypa ankaaueHoB. dusmueckue cBoiicTBa,
B3alIMHOE  pAaCIOJIOKEHHWE TH-CBSI3€l B MOJIEKyJaX  alIkaJlMeHOB: KyMYJIMPOBAaHHOE,
COTIPSDKEHHOE, H30JMpoBaHHOE. (OCOOCHHOCTH CTPOCHMSI COMPSIKEHHBIX —aJIKaJAHUCHOB, HUX
MOJTy4eHueE.

AHanoruss B XMMHUYECKHX CBOMCTBaxX aJKEHOB M alkaaueHOB. llonmmepusanus ankaaueHOB.
HatypanpHblii W cHHTeTHYEeCKMH KaydykdW. BynkaHuzamms kaydyka. PesuHa. Pa0oTbl
C.B.JIebeneBa, 0OCOOCHHOCTH PEAKIUil MPHUCOSAMHCHUS K aTKaJHCHaM C COINPSHKCHHBIMH ITH-
CBA3SIMHU.

[uxnoankanvl. 'omonoruyeckuit psa u odmas ¢GopMylia MUKIOAIKaHOB. HampshkeHne 1ukia B
CsHs , C4Hs, CsHyo , xordopmarmn C¢Hi,, M30MepHst IUKIIOAIKAHOB («II0 CKEJETY», IIUC-, TPAHC-,
MEXKKJIacCOBast). XMMUYECKUE CBOMCTBA ILMKIIOAIKAHOB: TOPEHHUE, Pa3JIOKEHHUE, PATUKAIbHOE
3amMernieHue, nzomepusaius. OcoOble CBOMCTBA UKIIONPOITaHa U IIUKIO0yTaHa.

Apenvi. beH3zon kak mpencraBuTeNb apeHOB. CTpoeHHE MOJICKYJIBI OCH30J1a, CONMPSHKCHHUE ITH-
cBszeil. Ilomyuenue apeHoB. Pusmyeckue cBoHcTBa OeH3oma. Peaknuu 31neKTpoduIbLHOTO
3aMelIeHHs C yJyacThueM OeH30I1a: raloreHupOBaHne, HUTPOBaHHE, ankuianpoBanue. OpueHTaus
npyu 3IeKTpoQUIbHOM 3aMmeleHuH. Peakunu OOKOBBIX Iemed ainkmiOeH30510B. CrocoOb
nonydenus. [Ipumenenune 6eH3051a U €ro TOMOJIOTOB.

Pemenue PaCUYCTHBIX 3a1a4 Ha BBIBOI (I)OpMYJ'I OpTraHUYCCKUX BCUICCTB IO MACCOBBIM NOJISIM U
10 MPOAYKTaM CropaHus.

JemoncTpanuu. ['opeHne meraHa, dTWieHa, 53THHA, OcH30y1a. OTHOIIEHHWE ITHX BEIIECTB K
pacTBOpaM TiepMaHTaHaTa Kaiausi U OpomHOW Boje. OmnpenelneHHe KadyeCTBEHHOTO COCTaBa
MeTaHa W 3TWJIEHA TIO0 MPOJyKTaM TopeHus. B3pbeiB cmecu meTtaHa ¢ BosayxoM. llomydenwme
MeTaHa B3aWMOJICHCTBHMEM alleTaTa HATPUs C HATPOHHOW M3BECTHIO; AIlETHJICHA KapOWIHBIM
CIoco0OM; ATHJICHA - peaKIMel NeruapaTaldyd 3THJIOBOTO CIHPT; Pa3IOKEHUE KaydyKa TpH
HarpeBaHUW HCIIBITAHUE TPOAYKTOB pa3znoxkeHus. beHzon kak pactBopurtens. Hurpomanue
OeH3oa.

JlabopaTopHble OIBITHI. 1.M3roroBnenue MoOZeIen YIJIEBOJOPOJOB 51 170.¢
raJIOreHIIPOU3BOAHBIX.2.O3HaKOMIICHHE ¢ MPOAYKTaMH He(PTH, KAMEHHOIO YIJIsl M MPOJYKTaMu
ux nepepabotku. 3.00Hapyx eHHe B KEPOCHHE HENpeeNbHbIX coeAMHEHNH. 4. O3HaKOMIIEHHE C
o0pa3laMu Kay4qyKoB, pe3UHBbI U S00HUTA.

IIpakTnyeckue padorel. 1.«O0HapyX)eHHE yriepoaa U BOJOPOIA B OPraHUIECKHUX BEILIECTBAX)
2. «lloxyuyenue HTuUIEHA U U3YYEHHE €IO CBOMCTBY
Tema 4. Cnupmut u ¢henonwi. (6 uacos)

Cnupmeoi. CocTaB U KjaccupUKalus COUPTOB (110 XapakTepy YIJIEBOJOPOIHOTO pajuKalia u Mo
aTOMHOCTH), HOMeEHKJaTypa. W3oMepuss cnupToB (IOJOKE€HUE TUAPOKCUIBHBIX TPy,
MEXKJIaCCOBasi, «YyTIJIEPOJAHOIO cKeneTa»). DU3HMuecKue CBONCTBA CHUPTOB, UX IOIy4EHHE.
MexmornekyspHas BOIOpOAHAas CBs3b. OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHHUS MOJIEKYJT
cnupToB. XHMMHUYECKME CBOMCTBAa CHHMPTOB, OOYCIOBJIEHHBbIE HAJIWYMEM B MOJEKyIax
THJIPOKCOTPYNI: 00pa3oBaHME aJKOTOJSTOB, B3aHUMOJCICTBHE C TajJOr€HOBOJOPOJIaMH,



MEXMOJICKYJIIpHAs W BHYTPH MOJCKYJSIpHAs ACTUApATaIus, ITepUPUKAIUs, OKUCICHHUE H
neruapupoBanue crnupToB. OCOOEHHOCTH CBOWMCTB MHOTOATOMHBIX CHUPTOB. KadecTBeHHas
peaKkuysg Ha MHOTOAaTOMHBIE CHUPTHL. BaxkHeHIMe NmpeACcTaBUTENIH CIHUPTOB: METAHOJI, ATAHOI,
STWIECHIJIMKOIb, rauuepud. dusnosornyeckoe NEeHCTBHE METaHoNa M 3TaHosa. PaccMoTpeHue
MEXaHU3MOB XUMUYECKUX PEAKIIHM.

Denonvt. CTpoeHWe, W30MEpHs, HOMEHKIaTypa (EHOJIOB, WX (U3NYCCKUE CBOHCTBA U
nonydeHue. XuMuueckue cBoicTBa penonos. KucinorHsie cBolicTBa. B3auMHOe BIUSHUE aTOMOB
Y TPYNIN B MOJIEKYJIaX OpPraHWYECKHUX BEIIeCTB Ha mpumepe denona. [lomukonnencamus penona
¢ ¢opmanpaerunom. KauectBennas peakius Ha ¢eHon. [Ipumenenue gpeHona. MHOTOaTOMHBIC
(heHOTbL.

JemMoHcTpanuu. Beiienenue Bogoposa U3 3TUioBoro cnupra. CpaBHEHUE CBOMICTB CIMPTOB B
TOMOJIOTUYECKOM psALy (pacTBOPUMOCTb B BOJIE, TOPEHHUE, B3aUMOJICHCTBUE C HATPUEM).
B3aumoneiictBue rnunepuHa ¢ HatpueMm. [lomyueHuwe cinoxsbeix 3¢upoB.  KauectBenHas
peakiys Ha MHOTOATOMHBIE CHHPTHI. KauecTBeHHas peakiusi Ha (QeHos (C XIJIOPHIOM XKele3a
(III), PactBopuMOCTh (eHONAa B BOJE MPHU PA3NIUIHON Temmeparype. BeitecHeHue (eHona us3
@eHouATa HaTpUs YTOJIbHOM KUCIOTOM.

JlaGopaTopHbie onbIThl. 1. PacTBOpeHHe rimiieprHa B BOAC U PEAKIMs €ro C THIPOKCHIOM
menu (IT). BzaumopeiictBue heHosia ¢ OpOMHO# BOJIOM U C pACTBOPOM MIETOYH.

IpakTnueckne padorsul. 3. «CnupTh»
Tema 5. Anvoezuowvt u kemonowt. (4 uaca)

Anpaeruanl U ketonel. Knmaccudukanms, cTpoeHne WX MOJEKYJ, H30MEpHUsT U HOMEHKIATypa.
OcobeHHoCcTH CTpoeHUs KapOOHWIBLHOU rpyrimbl. Du3ndeckue CBOMCTBa popMaIbIeruia u ero
roMOJIOTOB.  XMMHYECKHE CBOICTBAa albJETUOB, OOYCIOBJICHHBIE HAIWYMEM B MOJIEKYJIE
KapOOHWJIBHOW TPYIIBI aTOMOB (TUAPUPOBAHKE, OKHCICHUE aMMHAYHBIMUA PACTBOPAMHU OKCHIA
cepebpa u ruapokcuma meaum (I1)). IlpucoenuHeHwWe CHHWIBHON KHCIOTHI M OHCYIhpUTA
Hatpusi. KadecTBeHHbIE peaknuy Ha anpAeTUAbl. Peakius mnoaukoHaeHcanuu ¢eHoma ¢
dbopmanpaeruoM. OCOOCHHOCTH CTPOCHHSI W XWMHUYECKHMX CBOWCTB KETOHOB. B3amMmHoe
BJIMSHHE AaTOMOB B MOJIEKyJlaXx. ['ajoreHnpoBaHuE alpJeruioOB M KETOHOB IO HOHHOMY
MexaHu3My Ha cBeTy. KauecTBeHHas peakiusi Ha METUIKETOHBI.

Nemonctpamuu. Kostekiust anmpaeruzioB. Peakmms «cepeOpsiHoro 3epkana». OKHCICHUE
OCH3aIIbJIETH 1A HA BO3IyXE.

JlabopaTopHble onbIThbl. KauecTBEHHBIE peakuy Ha ajdbAETUAbI (C AaMMUAYHBIMU PacTBOPaMU
okcuga cepebpa u rugpokcuaom meau (II)). Oxucnenuwe cnupra B anpaerua. Ilomydenue u
CBOWCTBa KapOOHOBBIX KUCIIOT.

Tema 6. Kapoonoswvie kucnomot, cioxcuwie 3¢puput u sneupewl. (13 vacos)

Kapbonosvie kucnromul.  CtpoeHue MoeKysl KapOOHOBBIX KHUCIOT M KapOOKCHIIBHOM TPYIIIBL.

Knaccudukanus u HOMEHKIaTypa KapOOHOBBIX KUCIOT. Puznyeckue CBOWCTBA KapOOHOBBIX
KHCJIOT M HUX 3aBUCUMOCTb OT CTpoeHHs MoJieKyn. KapOoHOBBIE KHCIOTBHI B HPUPO/IE.
buonoruueckas poib kKapOOHOBBIX KHCIOT. OO1IMEe CBONCTBA HEOPTaHMUECKUX M OPTaHMYECKUX



KHCJIOT (B3aMMOJICUCTBHUE C METAJUIAMH, OKCUIaMU METaJUIOB, OCHOBAHUSMH, COJIIMH). BiustHue
YTJIEBOJIOPOHOTO PaJUKaia Ha CHIIy KapOOHOBOM KHCIOTHI. Peakmus sTepudukanuu, yCaoBUs
ee mpoBeneHus. OJHOOCHOBHBIE W MHOTOOCHOBHBIC, HENPEC/IbHBIE KapOOHOBBIC KHCIIOTEHI.
OtnenbHbIE PEICTABUTETN KUCIIOT.

Cnooicnvle 2¢upol. CTpOeHHE CIOXKHBIX d(PUPOB, H30MEPHUs (MEKKIAcCOBas U «YTIEPOTHOTO
ckeneray). Homenknarypa cioxssix 3gupoB. OOpaTUMOCTh peakiuu dTepUPUKALNN, THIPOIU3
CIIOKHBIX 3(upoB. PaBHOBecHe peakiuu: 3TepuUKAUKN- THAPOIN3a; (HaKTOPHI BIHMSIOMUE HA
THIPOJIU3.

Kupwl - cinoxHble dQuUpsl TOUIEpUHa U KapOOHOBBIX KHUCIOT. COCTaB M CTPOCHHE MOJEKYI
xupoB. Knaccudukarus xupoB. OMBIICHHE XUPOB, MOJyYCHUE MbUIA. Mbiia, OOBSICHEHUE UX
MOIOIIMX CBOWCTB. JKupsl B mpupone. buonoruueckas ¢ynkmus xupoB. [lorstue 06 CMC.
OO0bscHenne Moromux cBocTs Meuta 1 CMC.

JdemoncTpaumu. XHWMHUYECKHE CBONCTBA YKCYCHOM M MypaBbMHON KHCIOT. Bosronka
OeH3oiHO# KucnoThl. CBOWCTBA HEMpEAECNbHOW OJEMHOBOW KHUCIOTHI. [lomydeHHe CIoKHOTO
a¢upa. Konnekuus macen.

JlabopaTopHble onbIThbl. PacTBOpUMOCTh XUPOB. J[0Ka3aTenbCTBO HEMpEAeNbHOTO XapakTepa
XKUJKOro xupa. OMbuieHue xxupoB. CpaBHeHHE cBOKUCTB Mbuia 1 CMC.

IIpakTuyeckue padornl. 4. «KapOOHOBBIE KHCIOTHI
Tema 7. Yenesoowt. (6 uacos)

OTUMOJIOTYS Ha3BaHMS Kilacca. MOHO-, AU- U NTIOJIMCaxapUubl. HpeIICTaBI/ITCJ'II/I Ka)KJI0M T PYyHIIbL.
buonoruueckas POJIb YIIICBOOOB. Hx 3HaueHUE B )KM3HM YeIOBEKa U O6H.I€CTBa.

Mounocaxapuowel. Ix xnaccuduxanus. I'ekco3bl U ux npeacraButeny. [oko3a, ee puznyeckue
CBOICTBa, CTPOCHUE MOJEKYJbl. PaBHOBECHs B pacTBOpE TIFOKO3bl. 3aBUCHUMOCTh XMMHYECKUX

CBOMCTB TJIIOKO3bI OT CTpPOEHUsi MoJekynbl. B3aumoneiictBue c¢ ruapokcuaom meau(ll) mpu
KOMHATHOW TeMIlepaType W HarpeBaHHMM, STepUUKaALUs, peakuus «cepeOpsHOro 3epKanay,
runpupoBanue. Peaknuu OpoKeHHS TIIIOKO3bI: CHHPTOBOTO, MOJOYHOKHCIOro. [Jroko3a B
npupone. buonoruueckas ponb TIOKO3bl. [IpriMeHeHHEe TIOKO3bl Ha OCHOBE €€ CBOMCTB.
®pyKTO3a Kak H30Mep TI0K03bl. CpaBHEHHS CTPOCHHUS MOJIEKYJI M XUMHUYECKHX CBOWCTB
TII0KO03bI U GpYyKTO3bl. DPYKTO3a B MIPUPOJIE U €€ OMOIOTUYecKasi POlb.

Hucaxapuoul. Ctpoenue, odmas ¢popmyna u npeacrasurenu. Caxaposa, JaKTo3a, MaabTO3a, UX
CTpoeHHe M Ouonoruueckas pousb. [maponus nucaxapuaos. I[IpombllsieHHOE MOIy4YEHHE
caxapo3bl M3 MPHUPOJHOTO CHIPHS. Honucaxapuowvr. O6mas dopmyna u
MpEICTaBUTENN:  JCKCTPUHBI W TIUKOTEH, Kpaxmalu, IeJUIion03a  (CpaBHUTENbHAs
xapakTtepuctuka). ®Dusznyeckue  CBOICTBa  MoOJHMcaxapuaoB. XHMHUYECKHE  CBOMCTBA
nonucaxapunoB. [maponusz monucaxapunoB. KauecTBeHHas peakuuss Ha — Kpaxmall.
[Tonucaxapuapl B mpupoge, uX Ouojoruueckas poib. [IpuMeHeHHe moIucaxapuioB Ha
OCHOBaHUM WX CBOMCTB (BojiokHa). IloHsTHe 00 MCKYyCCTBEHHBIX BOJIOKHAX. BzaumopeiictBue
[EJUTIONO3bI ¢ HEOPTaHUYECKUMH M KapOOHOBBIMH KHCIIOTaMU - 00pa30BaHUE CIOKHBIX (DUPOB.




JemoncTpanuu. B3aumoneiictBue rmoko3sl ¢ ruapokcuaoM meau(Il) 6e3 narpeBanust u npu
HarpeBaHuu. Peakuus «cepeOpsHOro 3epkana» INIIOKO3bl. ['MIponn3 caxaposbl, LEIH0N03bl U
kpaxmaiia. Kosueknus BOJIOKOH.

JlabopaTopHble onbIThbl. B3aumoneiicTBue rioko3bl U caxapossl ¢ ruapokcuaoM meau(ll).
B3aumoneiicTBue kpaxmaina c iomom. OOpasisl NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTyeckue padoTel. 5 «YIIIEBOAB»
Tema 8. A3omocooeprcawue coeounenus. (12 uacoes)

Amunwvl.  Omnpenenenue amuHoB. Crpoenme amuHOB. Krnaccubukamus, wu3omepus U
HOMCHKJIaTypa aMHHOB. Anu(paTrudyeckue W apoMaTHyecKue amuHbl. AHWIHH. [lomyueHue
aMUHOB: aJKWJIMPOBAaHHUE aMMHaKa, BOCCTAHOBJICEHWE HUTPOCOCIWHEHUN (peakuus 3WHUHA).
®u3nYeCcKre CBOMCTBA AMUHOB. XMMUYECKHE CBOMCTBA AMUHOB: B3aMMOJICHCTBHE C KUCIOTaMHU
1 Bo10i. OCHOBHOCTh aMHUHOB. [ OMOJIOTMYECKUM Pl apOMATUYECKUX aMHUHOB. AJIKIJIMPOBaHUE
W alWIMpOBaHME aMHUHOB. B3anMHOe BIMsSHHME aTOMOB B MOJEKyJlaxX Ha NpUMEpe aMMHAKa,
anudaTuyeckux W  apOMaTUYECKMX AaMHUHOB; aHWIWHA, O€H30Jla U  HUTPOOEH30I’a.
Amunokuciomsi. CocTaB M CTPOECHHUE MOJICKYJ aMHHOKHCIIOT, W30MEpHH. J[BOMCTBEHHOCTH

KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCJIOT U €€ MPUYHMHBI. B3auMmopeiicTBe aMUHOKHUCIIOT C
OCHOBaHUSIMHU, 00pa3oBaHHE CIOXHBIX 3GupoB. B3zanumonelcTBue aMHUHOKUCIOT C CHJIbHBIMH
kucnotamMu. OOpazoBaHue BHYTPUMOJNEKYISPHBIX cojeil. Peakius mOJIMKOHIEHCAINH
aMUHOKHCIIOT.

benxu - npuponnsie 6uononumepsl. Ilentuanas rpynna aroMoB U MeNTUAHAS CBs3b. [lenTusl.
benku. IlepBuunasi, BTOpU4Has U TPETUYHAS CTPYKTYpPbI O€KOB. XMMHUECKHUE CBOMCTBA OEIKOB:
TOpeHue, AeHaTypalus, THAPOJIN3, KayeCTBEHHbIE peakuuu. buonornueckue (GyHKIMU OENKOB.
3HaveHne OenkoB. UeTBepTHUHAsT CTPYKTypa OENKOB Kak arperamus OCTKOBBIX W HEOETKOBBIX
MoJiekyJ. ['nobGanbHas npobiaema 6enkoBoro rosoganus v nmytu ee pemenus. [lonarue JJHK u
PHK. Ilonarne o HykjieoTHae, NMUPUMHUIAWMHOBBIX WU MyPUHOBBIX OCHOBaHMAX. [lepBuuHasi,
BropuuHass u TpetuuHass cTpykrypsl [IHK. buonornueckas pons JHK u PHK. I'ennas
MH)KEHEepusi U OMOTEXHOJIOTHSL.

JdemoncTpauuu. OnBITBI ¢ METWIAMHUHOM: TOpPEHHME, IIEJOYHbIE CBOICTBA pacTBOpa.
OObpazoBanue coneil. BzauMopelicTBue aHWIMHA C COJSHOW KHUCIOTOM M ¢ OpOMHON BOJOM.
Oxpacka TKaHU aHWJIMHOBBIM KpacuTeneM. J[oka3aTreabcTBO Hanuuusl (PyHKIMOHAIBHBIX TPYII B
pacTBopax aMHMHOKHCIIOT. PacTBopenue u ocaxnenue 6enkoB. Jlenaryparus 6enkoB. Komrexius
«BonokHay.

JladopaTopHblie onbIThI. 1.00pa3ibl CHHTETUUECKUX BOJOKOH. 2. PacTBOpeHne OelIKoB B BOJIE.
Koarynmsmmst xenatuna cruptoM. 3.10BeTHbie peakmuu OenkoB. 4.00HapyxeHue Oelka B
MOJIOKE.

Tema 9. Buonozuuecku akmuenle eeutecmaea. (8 uacos)
[Tonsitre o BuTamMuHaX. VX kinaccudukanus u ooo3Hauenue. [IpoduiiakTika aBUTAMUHO30B.

[Tonstue o pepMeHTax Kak 0 OMOIOTHYECKUX KaTanu3aTtopax 0eakoBoil npupoabl. OcoOeHHOCTH
CTPOCHHS U CBOWMCTB B CPABHEHUU C HEOPTaHWYCCKUMHM KaTalu3aTopamMu. 3HAaYCHUE B OMOJIOTHH



U TIpUMEHEHHE B NpoMbInuieHHOCTH. Knaccugukamus ¢pepmeHToB. OCOOEHHOCTH CTPOCHHUS U
CBOMCTB (pEpMEHTOB: CEIEKTUBHOCTD U AP(HEKTUBHOCTD.

IlonsTue o TOpMOHAax Kak OHOJIOTHYCCKH aKTUBHBIX BCIICCTBAX, BBIINOJHAKOIINX SHAOKPUHHYIO
peryjsinuu, ) XUu3sHCACATCIbHOCTH OPraHu3MoB.

Ilonsatue o JICKApCTBax KadK XHMHOTCPAIICBTUYCCKUX IIpCIIaparax. prnnm JICKapCTB:
Cynb(baMI/IIILI, aHTI/I6I/IOTI/IKI/I, ACIIMPUH. Be3omacHble CrocoObI MPUMCHCHHUA  JICKAPCTBCHHBIX

bopm.

Conep:xanue padoyeil nporpamMmmsl o xumnu B 11 kiacce (yriy0JieHHbIH YPOBeHb)

Tema 1.Cmpoenue amoma u nepuoouyeckuii 3axkon /[.U. Menoeneesa. (10 uac)

Amowm- cnoxcnas yacmuya. SIApo U ANEKTPOHHASI 000J0YKa. DJAEKTPOHBI U TPOTOHBI. MUKpOMUP
u Makpomup. [lyanusm gacTuil MUKpOMHUpA.

Cocmosinue 21ekmpona 8 amome. IINEKTPOHHOE 00s1ako U opouTans. Dopma opburanei (s, p, d,

f). 'maBHOE KBAaHTOBOE YMCIIO. DHEPreTUYECKUE YPOBHU U MOAYPOBHU. B3anMOCBSA3b II1aBHOTO
KBaHTOBOTO 4YHCIla, TUMOB U (opMm opOHUTanell W MaKCUMaJbHOTO 4YHCIa 3JIEKTPOHOB Ha
nonypoBHsiX W ypoBHAX. [lpunuun Ilaynu. OnexktpoHHas ¢opMmyna aToMOB 3JIEMEHTOB.
I'padmyeckue snexTpoHHbie hopmyasl U npaBuio ['yHaa. DnexkTpoHHO-rpaduueckue GopMyIibl
aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KJIACCU(PUKAIUS HIIEMEHTOB 110 CeMeNCTBaM.

Banenmuvie 603mo0icHOCmMU amomMo8  Xumu4eckux dnemenmos. BajaeHTHEIE OJICKTPOHBEI.

BasienTHBIE BO3MOXKHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB KaK (DYHKIMS X HOPMAJIbHOTO M
BO30YyXAEHHOTO cocTOsiHMsI. Jlpyrue (aKkTophl, OMPECNISIONINEe BaJCHTHBIE BO3MOXKHOCTH
aTOMOB: HaJIMYWE HEMOJENEHHBIX  OJJCKTPOHHBIX map. Hamuume CBOOOTHBIX OpOHTATICH.
CpaBHEHME BAJICHTHOCTH U CTEIIEHU OKHUCIICHUS.

Ilepuoouueckuii 3axon u Ilepuoduueckas cucmema xumudeckux snemenmos /1. U. Menoeneesa.

[Ipeanoceiiku OTKPBITHSA 3aKOHA: HAKOIUICHHE (DAKTOJIOrMYEeCKOro maTepuaina, paldoThl
npenmectBennnkos M. 5. Bepremnyca, M. B. Jle6Gepeiinepa, A. D. Illankyprya, k. A.
Heronenaca, JI. 10. Meiiepa, cwve3n xumukoB B Kapicpys, nauunoctHble kadectBa [ U.
MenneneeBa. Otkpoitue J1. V1. MeneneeBsIM neproguueckoro 3akoHa. Ilepsas ¢popmynupoBka
ero. lopu3oHTanbHasi, BEpTHKaJIbHAS W JUArOHAJbHAS TEPUOJUYECKHE 3aBUCUMOCTH.
[Tepuonnueckuit 3akoH u crpoeHue aroma. M3otombl. CoBpeMEHHOE TOHITHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHOCTh I'. Mosznu. Bropas ¢dopmynupoBka NEepHOAMYECKOr0 3aKOHA.
[Tepuonnueckas cucteMa M cTpoeHue aroma. DUHMYECKHII CMBICI MOPSIKOBOTO HOMEpPA
3JIEMEHTOB, HOMEpPOB TIpymnmnbl H nepuoaa. lIpuunMHBI W3MEHEHUS METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 3JEMEHTOB B TPyMNMax W TEPHOJAX, B TOM YHCIE OOJBIINX U
cBepxOonpmmx. TpeTess GopMyIHpoBKa MEPUOIUUECKOrO 3aKOHA. 3HAYEHHE MEPUOIUYECKOTO
3aKOHa ¥ MEPUOJUYECKON CHUCTEMbI XUMHUUYECKUX d1eMeHToB /. 1. MeHneneeBa st pa3BUTHS
HayK{ U MIOHUMAHUS XUMUYECKON KAPTUHBI MUPA.

Tema 2.Cmpoenue eeuwtecmea. (19 uacos)



Xumuueckas cesnsv. Eounas npupooa xumuyeckou ceazu. VIoHHass XuMuuyeckas CBSI3b U MOHHBIE

KpUCTAUTMYECKHe pemeTkn. KoBajeHTHas XWMHU4YecKas CBS3b M €€ KJIACCHPHKAIHS: TI0
MeXaHu3My 00pazoBaHus (OOMEHHBIH U JOHOPHO-AKIENTOPHBIN), MO0 3JIEKTPOOTPULIATEIBHOCTH
(momnsipHAst ¥ HETMOJISIPHAs), 0 CIIOCO0Y MEePEeKPBIBAHUS JJIECKTPOHHBIX OpOUTANIel (CUTMa U TIN),
10 KPaTHOCTH (OAWHApHAs, BOWHAS, TPOiHAs, MOy TopHast). [IonspHOCTH CBSI3U M MOJSIPHOCTH
MoeKybl. Kpucraminueckue pemeTky sl BEIIECTB ¢ 3TOW CBSI3bI0: aTOMHAsi M MOJICKYJIIpHasl.
Merammndeckass XUMUYeCKasi CBS3b M METAJUTMUYECKasl KpUCTAJUTMIecKas pemeTka. Bomgopomnas
CBSI3b: MEXKMOJIEKYJISIpHAs ¥ BHYTPUMOJIEKYJIsipHas. MexaHusM oOpa3oBaHHs STOW CBSA3H U €€
3HayeHue. MoHHas CBA3b Kak MpENeibHbIA CIydall KOBAJICHTHOW MOJIAPHOW CBSI3U; MEPEXOT
OJTHOTO BHJIa CBS3H B JIPYTOM; pa3HbIie BUIBI CBA3EH B OJHOM BEIIECTBE.

Ceolicmea  KOBANEHMHOU  XUMUYECKOU _ CBA3U. HacplmaemocTs,  MOJIAPU3YEMOCTD,

HaIpPaBIEHHOCTh. ['eoMeTpusi MOJIEKYII.

Lubpuduzayus opoumaneii u ceomempusi MOJIEKVIL.

Sp’ - TMOpHAM3aNKs y aJKaHOB, BOJIbI, aMMHaKa, aJIMa3a.
sp’ - TtMOpHaAM3anuUs y COSAMHEHHI 60pa, aJKEHOB, apEHOB, TUEHOB, TpaduTa.

Sp - THOpUAM3aNMsA y COCAMHEHWH Oepwiiius, aJkuHOB, KapOwHa. ['eoMeTpusi MOJEKyI
Ha3BaHHBIX BCIIICCTB.

Lucnepcuvle cucmemol. 1loHsTHE O AUCTICPCHBIX CHUCTEMaAx. I[I/ICHCpCI/IOHHaSI cp€aa U

mucriepcHas (aza. [leBsATh TUIIOB CHUCTEM M WX 3HAUY€HHE B IMPHUPOJEC U KU3HM UEJIOBEKa.
JucnepcHasi cuctemMa C >KHJIKOM Cpeloi: B3BECH, KOJIJIOMJIHBIE CHUCTEMBI, UX KJIacCU(UKAIHSI.
3omu u remu. Opdexr Tunpans. Koarymsumsa. Cunepesuc. MomekyisipHble W HCTHHHBIC
PacTBOPBI.

Teopus cmpoenus xumuyeckux snemenmos A. M. bymaepoea. 1Ipennocbuiku cO31aHusl TEOPUU
crpoenus : pabotsl npeamectBeHHUKOB (K. b. [roma, @. Bénep, . ®. XKepap, ®. A. Kekyne),
cbe3s ecrecTBoucnbITareneil B llneiepe, nuuHocTHele kadectBa A. M. bytiepoBa. OcHOBHBIE
IIOJIOXKEHUSI COBPEMEHHOW TeOpUHU CTpoeHus. Buabsl m3omepuun. M3omepus B HEOpraHu4eCcKou
XUMHH. B3anMHOe BiMsHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX UM HEOPraHMUYECKHUX BEIECTB.
OcHOBHbBIE HaIlpaBJICHUs DPA3BUTHS TEOPUU CTPOCHHUS - 3aBHCHUMOCTH CBOMCTB BEILECTB HE
TOJIBKO OT XMMHYECKOTO, HO M OT HUX D3JIEKTPOHHOTO M IPOCTPAHCTBEHHOIO CTPOCHHS.
WuayKimoHHBIH 1 Me30oMepHBIN 3P QexThl. CTepeoperysipHOCTb.

Huanexkmuyeckue 0CHO8bL 0OWHOCMU 08YX 8e0VWUX meopull Xumuy. JInaneKTu4eckue OCHOBBI

obmHoctu Teopun nepuoanynoctu Jl. . MenneneeBa u teopun crpoerus A. M. Bytieposa B
CTaHOBJIEHHH (paOOoThl MpEALIeCTBEHHUKOB, HAKOIJIEHHE (PAKTOB, y4acTUE B Che3/aX, PYCCKUM
MEHTAJIUTET), MpeACKa3aHu (HOBBIX 3JeMeHTOB- (Ga, Se, Ge ¥ HOBBIX BEIIECTB - U300yTaHa) U
pa3BuTHHU (TpU POPMYIUPOBKH).

Llonumepel opeanuyeckue u Heopeanuyeckue. OcHoBHbIE NMOHATHS XumMun BMC: ctpykTypHOE

3BEHO, CTENEHb NOJIMMEpH3aluu, MOJIeKyIspHas Macca. CrocoObl MOMy4eHHUS MOJIUMEpPOB.
Peakiun nonuMepusanuu 1 noaukoHaeHcauuu. CTpoeHue mojmMepoB: reomerpuyeckas popma
MaKkpOMOJIEKYJ, KpPUCTANIMYHOCTh U aMOpP(QHOCTb, CTepeoperyiasipHocTb. llomumepsl



opranuveckue u Heopranuueckue. Kayuyku. [1nactmaccel. Bonokna. buononumepsi: 6enku u
HYKJICUHOBBIE KHCJIOTHI.

JlemoHcTpanuu. Mojenu KpUCTAUTMYECKUX PEIIETOK BEIIECTB C Pa3IMYHBIM THIIOM CBS3EH.
Mopnenu MOJIEKYJ pa3IudHON reomeTpuu. Kpucrainudeckwe peméTkd anmaza u rpadura.
OO0pa3ipl pa3muyHbIX cHcTeM ¢ xkuakoi cpenor. Koarymsmus. Cunepesuc. Oddexr Tunmamns.
Mogenu W30MEepOB CTPYKTYpHOW ¥ TPOCTPaHCTBEHHON u3omepun. CBoiicTBa TOIyoJIa.
Komneknus mmmactmMacc © BOJOKOH.  OOpasmbl  HEOPTaHMYECKUX — TOJIMMEPOB:  CEpBHI.
[Tnactuueckoii, pocdopa kpacHoro, kBapua u 1p. Moaenu monekyn 6enkos u JJHK.

JlabopaTopHble onbIThl. 1. CBOMCTBAa TUAPOKCUAOB 31EMEHTOB 3 nepuoja. 2. O3HakoOMIIEHHE C
o0pa3IaMu IIacTMacc, BOJIOKOH, HEOPraHUYECKUX TOJIMMEPOB.

IIpakTuyeckasi padora 1. «[lonyuenue, cobnpanue Ta30B» .

Tema 3 Xumuueckue peaxyuu. (25 uac)

Knaccudukayus xumuueckux peaxyuii 6 opeanuyeckou u neopeanuyeckou xumuu. IloHstre o
XUMHYECKOM pcaKknuy, e€ oTauune OoT ;mepHoﬁ peaKknuu. Peakuuu AJUIOTpONU3aluu "

nzomepuzanuu. Peakuuu, uaynige ¢ U3MEHEHHEM COCTaBa BEILECTBA: IO YHMCIY M XapaKTepy
pearupyromux 1 00pa3yroIuxcs BEIEeCTB (pa3iokKeHus, 3aMelleHusl, 0OOMeHa, COeJUHEHUs); 10
n3MmeHenuto creneHeit okucneHuss (OBP u we OBP); mo temmoBomy 3ddekty (3K30- H
SHIOTEpMHUYECKHE); 1O (a3e (roMO- U TETepOreHHbIC); MO HampaBieHUIO (oOpaTuMble U
HeoOpaTUMBbIE); IO HCIOJB30BAHUIO KaTaau3aTopa (KaTaJUTHYECKHE U HEKATAIUTUYECKHE); IO
MeXaHu3My (paauKajibHble W MOHHBIE); IO BHUIY DOSHEPruM, WHULUUPYIOLIEH pEaKIHIo
(poroxumuyeckue, pagualliOHHbIE, JIEKTPOXUMUUECKHIE, TEPMOXUMHUYECKUE).

Bepoamnocmv _npomexanus xumuueckux peaxyuu. 3aKOH COXpaHEHHUs >HEpPruu. BHyTpeHHAA
sHeprusi peakuuit. TerutoBoit >3dexr. Tepmoxumuyeckne ypaBHeHHs. Teraora oOpa3oBaHUS.
3akon I'. U. TI'ecca. OnTponusa. Bo3MOXHOCT NpOTEKaHWs peakUUid B 3aBUCUMOCTH OT
MU3MEHEHUS DHEPTUU U SHTPOIIUU.

Ckopocmb_xumuyeckux peaxuuil. Paxmopsl, eausrouiue Ha _cKOpoCmb DeaxKyull. IMonsarue o

ckopocTH. CKOpOCTb TOMO- M TE€TEpOr€HHON peakuuid. OHeprus axTuBauuu. PakTopsl,
BIUAIONIME HAa CKOPOCTh PpEaKUMH: MPUPOAA pEarupyroIluX BEIIECTB, KaTalu3aTopsbl,
TeMIepaTypa, KOHIeHTpaus. Karaaus romo- U reTeporeHHslil, ux MexaHu3msl. epMeHTHI, X
CpPaBHEHME C HEOPraHWYECKUMHU Karanuzaropamu. MHIHOMTOpPBHI M KaTaJIUTHYECKUE SIbI.
IToBEpXHOCTH CONPUKOCHOBEHMSI pEATUPYIOIINX BEIIECTB.

Xumuueckoe pasnosecue. IloHATHE 0 XUMHUYECKOM PaBHOBECHHU. PaBHOBecHEBIC KOHLCHTpPAaIuH.

JlunamuyHOCTh paBHOBecHs. KoHcranTa paBHOBecusi. (DakTOphl, BIUSIOUIME HAa CMEIICHHE
paBHOBECHS: KOHILIEHTpalusl, JaBienue, Temneparypa. [Ipunnun Jle HlaTtense.

Oxucaumenvro-eoccmanogumenviuvle peakyuu(OBP).  Ctenens oxkucnenus. Kmaccudukamms
peakumii B cBere deKTpoHHOW Teopun. OcHoBHbIe TOHATH OBP. Mertoapl coctaBieHus

ypaBuenuii OBP: meron snekrpoHHOro OanaHca, METOJ IMOJypeaknuwid. BriusHue cpensl Ha
nporekanue OBP. Knaccuduxkarmus OBP. OBP B oprannveckoit Xummum.



dnexkmponumuyeckas ouccoyuayus. (I.J[.)  DNEKTPOIUTbl U HEIIEKTPOIUTHL. MexaHusm

BJIEKTPOJIUTUYECKON TUCCOLMAIMU C PA3IMYHBIM BUIOM CBsi3H. CBOMCTBA KATUOHOB M @aHHOHOB.
Kucnotel, conu, ocHoBanus B cBere J.J[. Cremenp DO./[.u e€ 3aBUCUMOCTH OT HPUPOJBI
AJIEKTpOJUTa U ero KoHueHTpanuu. Konctanta nuccoumanuu. CTyneH4yaTas IMCCOLMAIMSA.
CBoiicTBa pacTBOPOB DJICKTPOIHUTOB.

Booopoouwiii noxazamens. Huccomnamus Boabsl. KoHcTanta €€ auccoruanuu. MoHHOoe

npousBeieHrne Boibl, Bogopoansiii mokasarens - pH. Cpenibl BOJHBIX pacTBOPOB AJIEKTPOIUTOB.
3HavYeHHE BOJIOPOTHOTO TTOKA3ATENS ISl XUMHUUECKUX U OMOJIOTMYECKUX MPOIIECCOB.

Luoponus.  Tlonatue ruaponusza. [MAPOIM3 OpPraHMYECKUX M HEOPraHUYECKUX BEIECTB
(raroreHanKkaHoB, CIOXKHBIX 3(upoB, yrieBogoB, 0enkoB, AT®) u ero 3nadenue. ['maponus
coineir - Tpu cnyyas. CryneHuarbii ruaponu3. HeoOpartumelii rungponus. IIpakrudeckoe
3Ha4eHue ruaponmusa. K

Jemoncrpanuu. [IpeBpamenue kpacHoro ¢ocdopa B Geinblif; kuciopoaa B 030H. Ilomyyenne
KHCIIOpOJla M3 INEpOKcHIa BoJopona, Boawl. [lernaparanums stanona. llemouka: P--- P,Os ---
H;POy; cBolicTBa YKCYCHOM KHMCIOTBI; MPU3HAKU HEOOPAaTUMOCTH PeakLuii; CBOMCTBa METAIJIOB,
OKHUCJICHHE AJIBJErUAA B KUCIOTY U CIUPTA B albIeTH]. Peakuuu ropeHus, 5K30TepMUUYECKHE
peakuuu (oOecuBeynBaHre OPOMHOM BOJBI M MIEPMaHraHaTa Kajius 3TWIEHOM, TallleHue U3BECTH
U Jp.) W SHIOTEPMHUYECKHE peakuuu (pa3ioKeHHe KaTUHHON CcenmuTphl, OMXpomaTa Kaus.
B3aumopneiicTBue IMHKAa C pacTBOpaMHU CEPHOM M COJSHOW KHCIOT TpPU  Pa3InYHbIX
TEMIIEpAaTypax M KOHLEHTPALMM COJITHOM KHUCIIOTBI; Pa3jlOKEHHE IEPOKCHAA BOAOPOJAA IpHU
oMoty okcuzaa mapranna (IV), katanmasel celporo Msica u kaprogens. BzaumozaelicTBue uHka
Pa3IMyYHON MOBEPXHOCTH (IOPOILKA, MBUIM, TPaHy) C KUCIOTOW. MoJenb «KHUIALIEro» CiOA.
Cmemenne pasHoBecuss B cucteMe Fe’+3CNS= Fe(CNS);; OMbUIEHHME KHUPOB; DPEAKIUU
sTepuduKanui. 3aBUCUMOCTh cTeneHu J.[]. YKCyCHOW KHCIOTHI OoT pasz0aBiienus. CpaBHEHHE
CBOMCTB pacTBOPOB CEPHOM U CEPHUCTOMN KHUCIIOT; MypPaBbUHOM U YKCYCHOW KUCJIOT, TUAPOKCHUIA
mutusa. Kamus w Hatpus. VHIMKATopel M WM3MEHEHHME KX OKpPacCKM B pa3lIMYHBIX Cpelax.
WNuaukaTopHas Oymara u €€ MCrosb30BaHUE AJIs onpeneseHus pH CclitoHbl, XKely104HOTO COKa,
JApYTUX COKOB OpraHusma 4yenaoBeka. CepHOKHCIBIA U (EepPMEHTATUBHBIA TUAPOJIU3 YIJIEBOAOB.
I'unponu3 xkapOboHATOB, Cy/ib(ATOB, CUIMKATOB IIEIOYHBIX METAJIOB;, HUTPATOB LMHKA WIH
ceuHnna (II). 'aaponns kapOouaa KaabIusl.

JlaGopaTopubie omnbiThl. l.IlomyueHue Kucaopoia pas3loXKEHHEM MEpPOKCHAA BOAOPOAA H
nepMaHraHata kauus. 2.Peakuumu, unymume ¢ oOpa3oBaHHMEM oOcaaka. rasa, BOAbI JJIA
HCOPTaHNYCCKUX U OPraHUuYCCKHX kucioT.3.Mcroabp30BaHue HHHHKaTOpHOﬁ 6YMaFI/I JJIsA
onpeneneHus pH cirroHsl, XKemyJ04HOTo coka. 4.Paznuunble ciaydau TMApOJIA3a COJIEH.

IIpakTyeckas padora 2 CKOpOCTh XUMHUYECKUX PEAKIUI, XUMUYECKOE PABHOBECHE

3. CpaBHEHHME CBOWCTB HEOPraHMYECKMX M OpraHMYECKUX coequHeHuil. 4. Pemenue
HKCIEPUMEHTANIBHBIX 331a4 1o TeMe «[ uaponusy.

Tema 4. Bewyecmea u ux ceoiicmea. (32 uaca)

Knaccugukayus neopeanuueckux sewecms. HpOCTbIG N CJIIOXXHBIC BCIICCTBA. OKCI/II[BI, ux

knaccupukanus.  ['uapokcuabl  (OCHOBaHUS,  KHUCIOPOAHBIE  KHUCIOTB, AMoTepHbIe



rugpokcubl). Kucnotsl, ux kmaccudukanus. OcHoBanus ,ux kinaccudukarus. Conu cpenHue,
KHCJTbIe, OCHOBHBIC U KOMIUICKCHEBIE.

Knaccugurkayus opeanuueckux sewecmes yFJ’IeBO,Z[OpOIlBI u KHaCCI/I(I)I/IKaLH/ISI BCIICCTB B

3aBHCHMOCTH OT CTPOCHHSI YTIIEPOTHOM 1enH (aymdaTuniecKue U MUKINISCKUE) U OT KPATHOCTH
cBs3ell (mpenenbHbIE U HempeaenbHbie). 'omonoruueckuit psaa. IlpousBoaHbie yrieBOgOpOAOB:
raJIOTeHAIKAHBI, CIUPTHI, ()EHOJBI, aTbACTUABl U KETOHBI, KAPOOHOBBIC KHCIIOTHI, MPOCTHIC H
CJIOHBIE YPUPBI, HUTPOCOCTUHEHUS, AMUHBI, AMUHOKHUCIIOTHI.

Memannvi. IlonoxeHue MeETaIOB B NEPUOJAMYECKOM CUCTEME M CTPOEHHE HX aTOMOB.
[IpocTble BelecTBa-MeTauIbl: CTPOCHHUE KPUCTAJUIOB M METAJUIMYECKash XMUMHUYECKas CBS3b.
Amnorponus. O0mme (u3nyecKkue CBOMCTBA METAIIOB M BOCCTAHOBHUTEIBHBIC CBOMCTBA HX:
B3aMMOJICICTBHE C HEeMeTalmaMu (KUCIOPOJIOM, TaJoreHaMH, CEpoi, a30TOM, BOJOPOJIOM), C
BOJIOM, KHUCIIOTaMH, pacTBOpaMH  COJIEH, OpPraHMYECKUMHU  BeHIeCTBaMU  (CIUPTaMHU,
rajioreHajKaHamu, (EeHOJIOM, KWiTamu), co mienodamMu. OKCUABI U TUAPOKCUABl METaJUIOB.
3aBUCUMOCTL CBOWCTB 3THX COEIMHEHHUNW OT CTENEHEH OKHUCIEHUS METAJNIOB. 3HadYeHHE
METaJUIOB B MPUPOJIEC U KU3HU OPTaHU3MOB.

Kopposua memannos. ITonstTue kxoppo3uu. XuUMHUYECKas KOpPpO3Hs. ODIEKTPOXUMHUECKAs
Koppo3us. CrocoObl 3alUThl METAJIIOB OT KOPPO3HUH.

O6H_II/IG CII0COOBI MOJIYYCHHA MCTAJLIOB. Mertanisl B npupoac. METaJlllyprusa u €€ BUAbL: IUPO- U
THAPO- JICKTPOMETALITYPrusl. :‘)J'IGKTPOJ'II/I?) PacIilyiaBOB 1 paCTBOPOB COGI[I/IHCHI/Iﬁ METAIJIOB U €T0
3HA4YCHUC.

Hememanoi. [TonoxxeHne HEMETayuIOB B MEPHOIUYECKON CHUCTEME, CTPOEHUE HMX aTOMOB.

OnexkTpooTpulaTenbHOCcTh.  MHepTHble rasbpl.  J[BOMCTBEHHOE NOJOXKEHHE BOJAOpOJA B
nepuoaudeckoil cucreme. Hemeramnsl - mpocTble BeleCTBa. ATOMHOE U MOJIEKYJISPHOE
cTpoeHue ux. AmnoTponus. XHMHUYECKHE CBOIlcTBa HeMeTauloB. OKMCIMTENbHbIE CBOWCTBA:
B3aUMOJICIICTBHE € MeTallaMH, BOAOPOAOM, MEHEe 3JIEKTPOOTPUIATEIbHBIMH HEMETaJUIaMH,
HEKOTOPBIMHU CJIOKHBIMHU BellleCTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAIOB B PEAKIMAX
co (TOpPOM, KHCIOPOAOM, CIIOKHBIMU BELIECTBAMU-OKUCIUTENAMU (Aa30THOH M CepHOM
KUCIOTaMU W Jp.). Bomoponnele coeauHeHus HemeTauioB. [lomyueHue HX CHUHTE30M U
KoCcBeHHO. CTpoeHHe MOJEeKyJd M KpPUCTAJUIOB 3TUX CoeAuHeHui. dusnueckue CBOICTBa.
OtHomeHnne K Bojae. V3MEHEHHME KHCIIOTHO-OCHOBHBIX CBOMCTB B IEpHOJax M TIpymnmnax
Heconeobpasyronme u coneobpasyromue oxcuiasl. Kucimopoguele kuciotsl. H3meHenue
KHCJIOTHBIX CBOWCTB BBICHIMX OKCHUIOB M TMIPOKCHIOB HEMETAJJIOB B NEpPHOJAX M TpYIIax.
3aBUCUMOCTb CBOMCTB KMCJIOT OT CTEIIEHU OKHMCJIEHUSI HEMETAJLIA.

Kucromel opeanuueckue u neopeanuueckue. Kucnotel B cBete HpOTOJ’IHTH‘ICCKOﬁ TCOpHUU.

ConpspKkeHHbIE KUCIOTHO-OCHOBHBIE mapbl. Knaccudukanus opraHu4eckux U HEOPraHUYeCKUX
kucinoT. O0mue cBoicTBa KUCIOT: B3aUMOJCHCTBHE OPraHNYECKUX U HEOPraHUYECKUX KHCIIOT €
MeTaJlJIlaMi, OCHOBHBIMH U aM(OTEPHBIMU OKCUJAMHU U TUIPOKCUIAMH, C COISIMH, 00pa3oBaHHe
CIIO)KHBIX 3(upoB. OCOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOW M A30THOM KHCIIOT.
Oco0eHHOCTH CBOMCTB YKCYCHON U MypPaBbUHOM KHCIIOT.

Ocnosanus_opeanudeckue u Heopeanuyeckue. (OCHOBAHHUS B CBETE MPOTOJIUTUYECKON TEOPHUHU.

Knaccudukanus opraHMdecKux W HEOPraHWYECKUX OCHOBaHWH. XHWMHUYECKHE CBOWMCTBA



mesoueid 1 HepaCTBOPUMBIX OCHOBaHUU. CBOWCTBA OCCKUCIOPOIHBIX OCHOBAHMIA: aMMHaKa U
aMHUHOB. B3anMHO€ BIIMSIHHE aTOMOB B MOJIEKYJTy aHUJIMHA.

Amcpomepuvle opeanuyeckue u Heopeanuueckue coeOUHeHusl. AM(I)OTepHLIe COCOIMHCHHA B CBCTC

MPOTOJIUTHYECKON Teopuu. AMGPOTEPHOCTh OKCHAOB WU THAPOKCUIOB IEPEXOTHBIX METAJIIOB:
B3aUMOJICUCTBUE C KUCIOTAMH U ILEIOYAMH.

Llonamue o komniexcuvix coedunenusx. KommuekcoodpaszoBaTeisb, JUraHbl, KOOPAUHALIUOHHOE
4HCII0, BHYTpEHH:S cdepa, BHemHss chepa. HomeHnknarypa naHHbeIX coeauHeHui. ITpumepst

coequHeHUH. AM(OTEPHOCTh AMHHOKHCIIOT: B3aUMOJIEHCTBHE AMHHOKHCIOT CO INEJI0YaMH,
KHCJIOTaMH, CIIUPTAMHU, JIPYT ¢ APYroM (0Opa3oBaHUE TIOJIMIICITH/IOB), 00pa30BaHKE BHYTPCHHEH
conu (OUTIONIIPHOTO MOHA).

L enemuueckasn cea3b Medcoy Kiaccamy Opeanudeckux U Heopeanudeckux coeounenut. [lonstue
O TEHETUYECKOM CBA3M M TEHETUYECKHUX psAaX B HEOPraHUYECKOW W OPraHUYEeCKON XHMHH.
I'enernyeckue paapl MeTaia (Ha MpUMepe KaibIHsl U Keje3a), HeMeTauia (Cepbl U KpeMHUs),
MEPEXOTHOTO dJieMeHTa (IMHKA). ['eHeTndeckue psiibl M TeHEeTHYeCKasl CBSA3b B OPTaHUYECKOM
XUMHH (COeTMHEHUS IBYXaTOMHOTO yriepoa). EnnHcTBO Mupa BeliecTs.

Jemoncrpanuu. Komrekuus — «Knaccudukanuss HeOpraHM4ecKMX — BEIIECTB» M 00paslibl
npencraButeneil knaccos. Komnekuus «Kiaccudukanus opraHu4eckux BELIECTB» M 00pasiibl
IIpecTaBUTENEN Ki1acCcoB. Mozienn KpUCTANINYECKUX PEMIETOK MeTalIoB. Komtekuusa Meramios
C pa3HbIMU (DU3MYECKMMU CBOWCTBaMM. B3ammopelicTBue JUTHA, HATpUs, MarHUsS U Kelle3a C
KHCJIOPO/IOM; ILEJOYHBIX METAUIOB C BOJOW, CIHUpPTaMu, (EHOIOM; IIMHKA C pPacTBOpaMu
COJITHOM M CEpHOM KHUCIIOT; HATPUS C CEPOM; AIFOMUHUSA C HOJIOM; XKEJIe3a C pACTBOPOM METHOTO
KyIopoca; aJlOMUHHUS C PacTBOPOM eakoro HaTpa. Okcuasl M rUApOKcUabl xpoMa. Kopposus
METAJUIOB B 3aBUCHUMOCTH OT yCJIOBUH. 3all[UTa METAJIOB OT KOPPO3HU: 00pa3Lbl «HEPKABEEK»,
3alUTHBIX ~ MOKpbITUH. Komekuust pyn.  Onekrpoiaus  pacTBOpoB — conied.  Mopenu
KPUCTAJNIMYECKUX PEIIETOK Moja, anMasa, rpaduta. Amnorponus dochopa, cepbl, KUCIOPOJA.
B3anmozeiictBue Boxopoaa € KHUCIOPOJAOM; CypbMBI C XJIOPOM; HATpus C HMOJOM; XJIOpa C
pacTBOpoM Opomua Kalusi; XJOPHOH M CepOBOJOPOAHON BOIBI; OOeclBEeYMBaHUE OpPOMHON
BOJIbI STWJICHOM WM aleTwieHoM. [lomydeHnne u CBOMCTBA XJI0POBOIOPO/IA, COJISTHONW KUCIIOTHI U
ammuaka. CBoOWCTBa COJSTHOM, pa30aBICHHON cepHOW M yKCYCHOW KHcHoT. B3ammopelcTtBue
KOHIEHTPUPOBAHHBIX CEPHOM, a30THOM KHCIOT M pa30aBICHHOM a30THOM KHCIOTHI C MEAbIO.
Peakiust «cepeOpsiHOrO 3epkajia» Uil MYpaBbUHOW KHCIOTHL. B3ammopelcTBHe pacTBOpa
THJIPOKCHJIa HATpUs C KHUCIOTHBIMU oOKcuaamu (okcuaoM ¢docdopa V), amborepHbIMU
THJIpOKCHIaMU (THAPOKCUIOM LIMHKA). B3aumoselicTBue aMMuaka ¢ XJIOpOBOJOPOIOM U BOJIOM.
AHanornyHO 11 METWIAMHMHA. B3anmoJelcTBHE aMUHOKHCIOT C KHCIOTAMM M IIEJI0YaMH.
OcymiectBiieHne npeBpanieHui peakiui. [lonmydeHne KOMIIIEKCHBIX COSTUHEHUH.

JlabopaTopuble omnbIThl. O3HakOMJEHME C O0pa3laMM  IpeaCTaBUTENIEH  KJIaccoB
Heopranumueckux BemecTB. O3HakomJeHHe ¢ oOpasuamu TOpeicTaBuUTeNeil  KiaccoB
opraHuyeckux BemiecTB. O3HaKOMJIEHHE ¢ KoJulekuuen pyn. CpaBHEHHE CBOWCTB KPEMHHUEBOM,
dbocdopHOii, cepHOI U XJIOPHOW KHUCIIOT; CEPHUCTONH M CEPHON KHUCIIOT, a30TUCTOH M a30THOU
kuciaoT. CBOMCTBa CONSIHOM, cepHOU (pa30aBiIeHHON) M YKCYCHOH KHUCIIOT. B3aumopeiicTBue
ruapokcuna Hatpus ¢ coisimu (cynbdarom mean (II) m xmopumom ammonusi). Pazmoxenue
ruzpokcuna meau. [lonydyenne u amgporepHble CBOMCTBA FMAPOKCHIA ATFOMUHUSL.



IIpakTyeckas padora 5. PemieHue 3kciepuMeHTANIbHBIX 3314 110 HEOPraHUYECKOW XUMHH

6. Perienne skcriepMMEHTAIbHBIX 337a4 10 OpraHu4ecKor XuMuu 7. ['eHeTnyeckas cBa3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB

Tema 5 . Xumus u oouecmeo (8 uacos)

Xumusa u npouzeodcmeo.  XuMudecKas IMPOMBIIIJICHHOCTE U XMMHUYCCKHUE TCXHOJIOTHMH. Cmpbe

JJIA XHUMHYECKOH IIPOMBIIIJICHHOCTH. Boz[a B XUMHUYECKOM MMPOMBIIIJIICHHOCTH. 3Hepr1/1>1 JJIA
XUMHUYECKOTO TMPOU3BOACTBA. HaquLIe IMPUHOUIIBI XUMHUYCCKOro IMPOMU3BOACTBA. 3aH_[I/ITa
Opr>I(8.IOH.[CI>i Cpeabl U OXpaHa Tpyda HNpU XUMHYCCKOM IPOU3BOIACTBC. OCHOBHEBIE cTaanun
XUMHYECKOT'O IMTPONU3BOACTBA. CpaBHeHI/IC IIPOMU3BOJACTBA aMMHAKa U MCTAaHOJIA.

Xumus cenvckoe xo3aiicmeo.  XUMU3AIUA CEIbCKOT0 X034MCTBA U €€ HanpaBieHus. Pactenus u

noyBa, mouBeHHBIH mnoriomatonmii komruieke (II1K). YmoOpenus m ux kimaccudukanus.
XUMHUYECKHE CpeACTBa 3allUThl pacTeHuil. OTpuLaTenbHble MOCIEICTBHS NPUMEHEHUS
NEeCTUMIOB ¥ 00pb0a ¢ HUMU. XUMHU3aLUs )KMBOTHOBO/ICTBA.

Xumusa u sxonoeus. XUMUYECKOe 3arpsisHEHHE OKpyxkaromiel cpeabl. OxpaHa ruapocdeps! oT

XMUMUYECKOTO 3arpsi3sHeHus. OXpaHa MOoYBbI OT XMMUYECKOTO 3arpsi3HeHus. Oxpana arMochepbl
OT XHUMHYeCcKOro 3arpsizHeHus. OxpaHa ¢uopbl U (¢GayHbl OT XUMHYECKOIO 3arps3HEHHUS.
buoTtexHoorys ¥ reHHas HHXEHepusl.

Xumus u noscednesnas JHcusHb 4enr06eKd. I[OMaI_HHSISI anTeka. Moromye U YuCTSIIIe cpeacTna.
CpeIlCTBa 60pB6BI ¢ OBITOBBIMU HaCEKOMBIMH. CpeIICTBa JIMYHOM TUTHEHBI U KOCMETUKH. XHUMHUS

Hu mnuiia. MapKI/IpOBKa YIOAaKOBOK IMHUIICBBIX U TUTHCHUYCCKUX IMPOAYKTOB U YMCHUC UX YNUTATh.
OKoJorus JKUIMIa. XuMus 1 TeHeTUKa YeI0BeKa.

IleMOHCTpaIII/II/I. Mogenu IMPOU3BOACTBA CepHOﬁ KHUCJIOTBI 1 aMMHakKa. KOJ’IJ’IGKLII/IH y,[[06peHHI>'I n
NECTUIIUIOB. O6p8,3]_ILI CpeacTB OBITOBOM XMMHH U JICKAPCTBCHHBIX IIPCIIapaTOB.

JlabopaTopubie onbIThl. O3HAKOMJIEHHE C KOJUIEKIMEH yAOOpeHWH U TEeCTUIUIOB.
O3HakomIIeHHE C 00pa3IaMu CPEACTB OBITOBOM XUMHH M JIEKAPCTBEHHBIX MPETapaToB.

TEMATHYECKOE INTAHUPOBAHHUE

10 knacc
Ne ypoka | Tema ypoka | KoJ1-Bo yacoB |
Paszoen 1: Beeoenue - 1 u
1. | [IpenmeT opraHUYeCcKON XUMUU | 1 |

Pa3zoen 2: Teopus cmpoenus opeanuueckux coeounerutl - 2 4

OCHOBHBIE TIOJI0KEHUS TEOPUU CTPOCHUS
1. oprannueckux emects A. M. bytieposa 1

2. N3omepusi. CTpykTypHBIE HOPMYJIBL. 1
Pazoen 3: Yenesooopoowl u ux npupoonwvie ucmounuxu. - 10 u
Knaccudukanus n HOMEHKIIaTypa OpraHUuYeCcKUX
1. COECIUHEHUN. AJIKaHBI 1
2. AJKaHbI 1




AJTKEeHBI

XUMHYECKHE CBOMCTBA aJIKEHOB.

Anxaauensl. Kayuyku

A Rl Pl d

AJIKUHBL. AlLlETUIEH

—_— | | — | —

~

[Ipuponnsie ucTouHukM yriaeBogopoaos. Hedts u
IIPUPOJHBIN ras.

[a—

x

Apenbl. benzon

CucreMatuzanus U 00001eH e 3Haunii mo teme Ne 2.

10.

Kontposnbnas padora Ne 1 mo teme Ne 2
«YTIEeBOIOPOJIBI U MX TIPUPOTHBIC UICTOUHUKIY

1

Pa3zoen 4: Kucrnopoodcoodeporcawjue coeOuneHUst U UX HAXOHCOEHUE 8 HCUBOLL

npupooe - 11 u

1.

CrupTsl

XUMUYECKUE CBOWCTBA CIIUPTOB

denon

ALIeruasl

KapOoHOBBIE KUCTOTHI

Croxuble 3¢upbl

Kupsl

Yrnesoanl

el Bl R FA Rl Pl Bl

I'mroko3za

Jucaxapuibl

— | —
— O

HOJII/IcaXB.pI/II[BII KpaxMaJ 1 ICJIK0J103a

b | et | e | et | e | et | e [ et | et [ et |

Pazoen 5: A3omcoodepoicawue coedunenusi - 6 u

AMUHBI

AMHUHOKHUCIIOTEI

benkn

[TpakTuueckas padota Ne 1. Perenue sxcriepuMeHTaIbHBIX
3a7a4 MO KypCy OPraHu4eCKOl XHUMUHU.

BBICOKOMOJ'IeKy.HSIpHLIe COCOMHCHMUA.

[Ipaktrueckas padota Ne 2. OnpeneneHue miacTMace u
BOJIOKOH.

Pazoen 6: buonocuuecku akmushwlie ewecmsd - 3 u

XUMUs U 310POBBE.

XuMus B OBITY

3

HroroBast koHTpoIbHAS paboTa Mo KypCy OpraHuIeCKOM
XUMHH

1

Pazoen 7: Ilosmopenue ocnosnwix sonpocos kypca « Opeanuuecxkas xumusy - 1 4

[ToBTOpEHME OCHOBHBIX BOIPOCOB Kypca "Opranuyeckas
Xumus'"

1

Hroro

34

11 knacc

Ne ypoxka

Tema ypoka

KoJ1-Bo yacoB

Pazoen 1. Cmpoenue amoma u nepuoouseckas cucmema XumMu4eckux d1emenmos - 3 y

1. ATOM - ciokHas cucteMa. CoCTOSIHUE AJIEKTPOHA B aTOME 1
2. DneKTpoHHbIe KOHGUTYpaluu 1
3. [lepronueckuii 3aKOH U CTPOEHUE aTOMa 1

Pazoen 2: Cmpoenue éewgecmea - 14 u




Enunas npupoga XMMHYECKOU CBSI3H

Tumel XUMHUYECKOH CBSI3U

XapakTepruCTUKA KOBAJEHTHOW CBSI3U

['ubpuan3anus JIeKTPOHHBIX opOuTaIen

Kpucrannnueckue u amop(HbIe BellecTBa

JlucniepcHbIe CHCTEMBI

["a3000pa3HOE COCTOSTHHE BEIIECTBA

PactBopb1

Teopust xumuueckoro crpoenuss A M bytneposa

Busl nzomepuu

o N R = AR [ O PN I IS e

[Tonumepst

[EI UG U NG %) SN [V (U UG U JUI U

IIpaktuyeckas padota «Ilomyuenue , cobupanue u

12 pPAacIIO3HOBAaHHE Ira30B)» 1
13. Konrponsnas padora Nel "Ctpoenue Bemectna" 1
Pa3zoen 3: Xumuueckue peaxyuu 8 HeopeaHu4eckol U Op2anuyeckol xumuu - 9 4
1. XuMu4ecKasi peakius. 1
2. Knaccugukaimsi XMMHIeCKUX peakui 1
3. CKopocTh U 00paTUMOCTh XUMHUUECKHUX PEaKIIHi 1
4. DJIEKTPOJIUTHYECKAS] JUCCOIUALINS 1
5. Bonaopoansiii nokazaTtesib 1
6. I'maponus B OpraHN4ecKoOd U HEOPraHUIECKON XUMHUH 1
7. CBoiicTBa pacTBOPOB JIEKTPOIUTOB 1
8. OKUCIUTETLHO-BOCCTAHOBUTEIBHBIC PEAKITUU 1
Kontpomnsnas padora Ne2 mo teme: "Xumudeckne
9. peakuu" 1
Pazoen 4: Bewecmesa u ux ceovicmea - 8 u
Knaccudukanus HeopraHMIeCKUX U OPraHUIeCKIX
1. BEIIECTB 1
Mertamnsl. Ob1ue crnocoObl MOTyYeHHUS] METaIIOB.
2. Koppo3zus metannon 1
3. Hewmetamibl 1
4. Knaccudukanus xkuciaor 1
5. OcCHOBaHUs HEOPTAaHUYECKHE U OPTAHUYECKHE 1
6. Comnu 1
[Ipaktuyeckas padora «I'eHeTHUECKU psia MeTalIa U
7. HEMETaJIa» 1
8. Kontposnbnas padota Ne3 "BemiectBa u ux cBoiicta" 1
Hroro 34




	Планируемые результаты обучения:
	Содержание учебного курса
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ

