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COCTABUTEJIN:

Apxanuii [TlerpoBuy EnpauuK#ii, npodeccop kadeapel OpraHUYeCKOH XUMHH

BCJIOp}’CCKOI‘O rocynapCTBeHHoro yHuBepcmeTa, KaHaAAaT XUMHYCCKHX HaYK,
JOUCHT,

Haranes AnapeesHa nbruHa, IOUCHT Kadeapsl opraanecxoifl XUMHH
BenopyccKoro rocyAapCTBeHHOI0 yHHBEPCHUTETa, KaHAUAAT XHMHAYECKUX HAYK,
JIOLIEHT.

PEINEH3EHTDI:

Kadenpa opraHudeckoi XuMHH YupexaeHus 00pa3oBaHus «benopycckuit
roCyAapCTBEHHBIH TEeXHOJOTHYECKUN YHUBCPCHTCT”,

®enop Penoposuy Jlaxsud, 3aBe/iyroumit Kadenpor XuMuH YupexacHus
obpa3oBaHuA «BenopyccKui rocyIapCTBEHHBIH [efarorn4eckuil yHUBepCuTeT
uMern M. TaHKay KaHIuaT XMMUECKAX HayK, JIOLICHT.

PEKOMEHJOBAHA K YTBEPXIEHHAIO B KAYECTBE THAINIOBOM:

Kadenpoit OpraHUYeCcKO¥ XUMHH BeJiopyccKOro rocyAapCTBeHHOro YHHABEPCUTETA
(mpotokon Ne 2 ot 6 oxta6ps 2008 r.);

Hay4HO-METOAHYECKIM COBETOM BenopyccKoro rocyAapCTBEHHOTO YHHUBEPCHTETA
(mporoxon Ne 1 ot 01 nexabps 2008 r.);

Hay4HO-MeTOIMYECKHM COBETOM IIO crienmansoctd 1-31 01 01 buonorus
YyeGHO-METOAHUECKOro 00beAMHEHHS BY30B PB no ecreCTBEHHOHAaYJYHOMY
O6pa30BaHHUIO (TIPOTOKOI Ne 6 ot 23 nexabps 2008 r.);

Hay4HO-MeTOIM4ECKMM COBETOM 110 crempanbHocTsM 1-33 01 01 broskonorys #
1-33 01 02 Teoxonorus YueOHO-METOANIECKOIO 06beuHeHus By30B Pb 1o
SKOJIOTHUECKOMY 00pa3oBaHHIO (IPOTOKON Ne 5 ot 23 nexabps 2008 r.).

OTBeTCTBEHHBIH 33 PEAAKIHIO. Apkapuii [TlerpoBud ENbHULIKHHA.

OTBeTCTBEHHBIH 3a BBITYCK: ApKajui IleTpoBH4 ENpHHLIKHA.



NNOSAICHATEJIBbHAS 3AIINCKA

Orannyeckass xumug OTHOCHTCE K 60Ky dyHnamenTansHbIX Hay4HBIX
AUCLMIUINH  XMMHYECKOTO  nuxia Al GHONOTMYecKux CrieuaNbHOCTEL]

OcHOBHBIMH tenIMU H3yHCHHs OpraHM4ecKoi XHMUH SBIISIOTCS:
1. 3HakomctBO ¢ BHYTPCHHEH JIOTHKOH opraHmueckoii XUMUH KaK HayKw;
popmupoBanue IIPEACTaBIeHHH 0 MexaHn3Max OPraHH4eCKHX peaKiHii.

HX CTpOeHHEM.

3. Msyyenwme 3aKOHOMEPHOCTEH B3amMopelcTRis Pa3JIMYHBIX OpraHuYeckKux
BEUIECTB ¢ o0ObBeKkTamu OKpYXaromeh cpegsl, ux ¢usnonoruueckoro u
$apmakonormyeckoro ACHCTBMS, 6GHONOrUYecKol POJIH, TMpUMeHeHHs B
IIPAKTHYECKOH [eATeNbHOCTH HeJloBeKa; (opMHUpoBaHme IIpeACTaBneHul 06
OKOJIOrM4eCKHX MNpoGiieMaX, CBA3aHHEIX ¢ HCHOJIb30BaHHEM OpPraHHYECKHX
BEILECTB.

B pesynsrate H3YI€HHS TUCLHILTAHEL 06y4YaeMErii MOJKEH:

3Hamo:

= OCHOBHBIE IOHATHUS OPraHUYeCKOi XHMHH;

- OCHOBHBIE CBOHCTBA BaXHEMIIMX KIIaccOR OPraHMYECKHX COENMHEHMH U muX

IIPUMEHEHHE;

" MCXaHM3MBI OCHOBHBIX OPraHHYECKHX peakuuit;
-~ OCHOBHBIE METOABI XHMHYECKOH g CTICKTPANbHOH  HAeHTHhHUKAUHUH

OpPraHM4eCKHX BEIlEeCTB;

- OCHOBHBI€ pHeMbl paGoTE B n1abOpaTOPHH OpraHMYecKoif XHMUH
ymemsp:

= BBLOCHATH B MOJIEKyJ1e P€aKIHOHHBIE LHEHTPBHI, IPpOrHO3upOBaTh IIOBE€AEHHE
OpraHu4eckoro COCIHMHEHHUS B KOHKPETHBIX YCnoBusX, HCXO0Os U3 ero CTPYKTYpBI U
3HaHHA TUITHYHOM P€aKunoOHHOI CIIOCOOHOCTH (bYHKHHOHaJIBHBIX rpynmii,

- IIPOBOAMTH IIPOCTOMH XUMHYECKHUN SKCIIEPUMEHT 110 CHHTE3Yy, BBIZACJICHUIO,
OYHCTKE U XUMHYECKOI I/I,IICHTI/I(bI/IKaIII’II/I BE€ILICCTBa,

- 0pOPMIATE OTYeTE! nabopaTopHeIx pabor.



APYTHX NUCLMIUIMH GHONOrHYeCKOro [[UKJIa.
IpenionaBanue Kypca npoBoauTcs 1o MOIyJIBHOMY NPHHIHMIY C BhIAEICHHEM
IIITH OCHOBHBIX MOJYyJIeit (6110K0B):

. BBenenne: ocHoBHEE MOHATHA  OPTaHMYECKOH XHMMUH; CTpOEHHE U
PCakunoHHass  crnoco6HOCTE OPTaHHYECKMX  COEAMHEHHi; METObI
HCCIICIOBAHNUS CTPOCHHUS OPraHM4ecKHX COEAMHEHHUIA,
yI‘J’ICBOJL{OpO,Z[I:I.

F'omodyHkIHOHATBHEE COCIMHEHMS.

I'erepodynxnmonansupe COeIMHEHUS.

Ietepouukmmyeckue COeAMHEHUS.

Otaensurle BOIPOCHl MEPBOro Mopyis (HampuMmep, Merogp! HCCIIeNOBaHUS
CTPOCHHUS OpraHUYeCcKUx COCAHHEHMH) MOXHO, 10 YCMOTpPEHHIO  JieKTOpa,
paccMaTpHBaThL He BO BBOAHBIX JICKLMAX, a B KOHIIE JIEKHHOHHOTO Kypca.

SR L

3aHATUH (NeKUMH) W yBemMueHmIO POIIM - caMOCTOSTENBHOM paGoTE! CTYACHTOB
HCKOTOpBIE  BOIPOCHI  MpOrpammel (OHM  BbIneNeHE] KYPCHBOM) MOIYT G6hITh
TIPEMUIOKEHBI CTYACHTAaM [ISi CaMOCTOSTENBHOrO paccMOTpeHHs 1100 BBIHECEHEB! Ha
nabopaTopHEle 3aHATHS. Mx TICPEYCHD MOXET MEHSAThCH B 3aBHCHMOCTH oT
00eCIeYeHHOCTH  OTHeNBHELX Pa3M€NOB  y4eOHOH M  y4yeGHO-MeTomUYECKOi
JIUTepaTypoii.

JlaGopatopurie  3amsrus TIpENyCMaTPUBAIOT MPHOGPETEHHe HAYABHEIX
HaBEIKOB IIPOBEEHUS XHMHYECKOro SKCNIEPUMEHTa MO CHHTe3y, BBIJIENIEHHIO,
OIMCTKE U XUMHY€ECKOH HAeHTHHKAIHH OPraHHYECKOro BEIIECTBa.

OddexruBHOCTS paboTel cTynenTos LenecoobpasHo MpoBepsTL B xoze

MaTepHana peKOMEHIyeTCs HCIOJIB30BaH e PEATHHTOBOM CHCTEMBL.
IIporpamma kypca pacCinTaHa MaKCHUMaJIbHO Ha 232 Jaca, B ToM yucie 100
1acCoB ayTUTOPHBIX: 44 — JICKUHOHHBIX, 56 — TaGOPaTOPHBIX 3aHATHIA.

NNPUMEPHBIA TEMATUYECKMIL ILIAH

Ne AyIHTOpHEIE Yack
pa3zenoB HauMeHOBaHKe pasienos 1 Tem Beero |Jlexuun aboparop-
H TeEM HBbIC
3aHATHA
1 2 3 4 5
L Beenenne. O6uue NpeICTaBICHUS
L1. - 1.4) Mpenmer opranuyeckoi xumuu. CTpoeHue 6 | 4 | 2




OPraHHUYECKUX COECTHHEHHI], Knaccuguka-
1S OpraHU4ecKux coequnenuit. OCHOBE]
HOMEHKIIaTy Pkl OPraHHYeCKHX COeqUHEHH.
HM3omepus opranngecknx COCIMHEHHUIH
LS. DNEeKTPOHHOE CTPOCHHE H peaKIMOHHas
COCOBHOCTE OpraHnYeckux COEIMHEHMIH 2 2 i
L6. Merons! Brinenenus, ouncrin 1
HACHTHOUKALUY OpraHuYecKux 6 6
COCIMHEHH
IL. YrueBonopos:
2.1;2.5. | Ankansr Anmumuknmyeckue YTIIEBOOPOIBI 4 2 2
(UMKTIOaIKaHEI)
2.2. AJKeHBI 10 4 6
2.3.-24, AJIKaJIHeHb!, aKHHE] 6 4 2
2.6. ApoMaTHueckue YTIIEBOOPOJBI (apeHsI) 14 4 10
1L T'omodyHKIMOHANTEHEE COETMHEHUS
3.1. lanorennpoussonnere YTIIEBOAOPOIOB 10 6 4
B.2. -~ 3.4, Crinprsy, (eHoEI, IpocThIe 3QHPBI, THONEI, 14 6 8
aMHHEI
3.5. KapG6orunsHsie coenunens 10 4 6
3.6. Kap6oHoBEIe kucioTer 1 HX NPOH3BOAHEBIE 6 2 4
IV. I'etepodynxunonanpuse OpPraHUYECKHE COCHMHEHUS
4.1. Yriesoasr 4 2 2
#.2.-43)T HIPOKCHKAapOOHOBEIE KHCIIOTEL 4 2 2
AMHHOKHCIIOTEI
V. I'eTepoumknnyeckue coennnenms
B.1. - 5.2 TaTHYNeHHDBIE TeTEPOLHUKIIBI ¢ OAHHM HIIH
HECKOJIBKUMH retepoatoMamut. IllecTuyiey- 2 2
HBI€ FeTEPOLMKIIBI C OTHHM TeTepoaToMOM 4
HUTOI'O: 100 44 56

COOEP)XAHHME YYEBHOTI'Q MATEPHAJIA

I. BBEAEHHUE. OBIUHME IIPEACTABJIEHMSI,

1.1. IIpeamer oprannyeckoii XHMHH. CTpoeHHe oprannuecKnx CoeMHeHH

CocraB  opranmuecknx BCINECTB, 3JIEMEHTHI-OPraHOreHEL. Mpmuoroo6pasue
OPTaHWYECKHX BellecTs. Mecto opranmyeckoit XHMHH B CHCTEME €CTECTBEHHBIX
HayK. FICTOUHHKH oprannyeckix COE/IMHEHHIA.

DopMHpOBaHHE H OCHOBHEIE TIOJIOKEHUS TEOPHH CTPOEHHS OPraHHYECKHX
coeautenuit (A.M. Bytnepos, A.Kexyne, A Kynep). BanenTHocTs, OcHoOBHbI€ THIIBL



CTPYKTYPHEIX ()pParMeHTOB OpraHHYecKmx MOJIEKYJ: TIPOCTble M KpaTHEIE cBs3m,
YTICPOIHbIE LENH M LUK, YHKUHOHANEHEIE rpynnel. CTpyKTypHsIe bopmyie!
KaK CpeAcTBO 0ToGpaxeHus CTpoennus OPTaHHYECKHUX COCAUHEHHI,

1.2. Knaccnduxamus OPraHHYeCKHX COeAHHEHHI,

OcHoBHble  mpu3HAKK KlaccupuKauum:  ckener MOJIEKYJIBI,  CTEeHeHb
HacCbIIIEHHOCTH,  HalHYHe yHKUHOHAIbHEIX rpymn.  OCHOBHBIE  Kjaccyl
OPraHH4Y€CKHX BEIEeCTB.

1.3. OchoBwi HOMEHKJIATY bl OpraHuYecKux COCIMHEHHH.

TpuBnanenple u CHCTEMAaTHYECKHe Ha3BaHMA OPraHMYEeCKHX COCIMHEHHIA.
3aMecTHTeIbHAs HOMCHKNaTypa IUPAC, ocHoBHEe [PUHIUNB  OCTPOEHHS

Ha3BaHHH OpPraHUYeCKHX COCTMHEHMIA. Pononavansnag CTPYKTypa,
XapaKTepUCTHYECKHE TPYIIIIEL. Haseanus GyHKYUOHANBHBIX 2pynn,
He@YHKYuoHanvHbIx 3amecmumener, HAcblenHbIx u HeHacovlueHHbIx

Yeneeo0opoonsix  zpynn, CrapumncTso ¢yHKUMORANEHEIX rpynn. IlpuHuumne:
PalvKao-QyHKIHOHANBHO] HOMEHKJIaTypEl.

1.4. Hzomepus OPraHH4eCKHX COeAHHEHHIA,

Tuner usomepun: CTPYKTYPHas H NpPOCTpaHCTBeHHas. CriocoGks H300paxkeHus
TIPOCTPaHCTBEHHOrO  CTpoeHHs MOJIEKYJI:  NE€PCHEKTHBHBIE (knMMHOBHIHEIE)
NIPOCKUMH, "NTeconuIbHEIe KO3JIBI", npoekuu Heiomena, Quiepa: NPUHIHIIB
TIOCTPOCHHS M NpaBHJIa MTOJIB30BaAHMS HMH.

Kondopmaruu, KOH(OpMepEI. 3acnoHeHHas, 3aTOPMOXEHHAas, CKOIIEeHHas
KOoH(bOpMarHy. AcHUMMeTpryYeckuit aTom YrIepona. JHaHTHOMEpPH! (ONTHYECKHe
aHTHNoAbI). IloHATHe 06 omrHueckoi aKTUBHOCTH M XHpPaJbHOCTH. PaneMarsl.
IpuHtune R-, S-HOMEHKNaTypsr; D- u L-psner. Crepeonsomepus coennuenuit c
ABYMsl aCHMMETPHYECKHMH aTOMaMHy. Huacrepeomeps.. Oputpo- u TP€O-H30MepEI.
Meso-dpopmsi. Ipocrpancreennas M3OMEpHA aNKeHOB: yuc-, mpanc- w Z-, E-
HOMEHKJIaTypEl.

1.5. Juexrponnoe CTPOCHHE M peaKHHOHHAS CNOCOGHOCTEL OPraHH4YeCKHX

COENHHEeHH i,

Tuner cesseit B MOJIEKyllaX OpraHHYeCKHX COeQMHEHHH. G- K T-CBSA3H.
I'ubpupuzanms, noustue o MOJIEKYISAPHBIX OpOUTAIISX.

IlpencraBnenue o mexanusmax peakuui. 'oMo- u rereponuTHyecKuii pa3peiB
cBsaseil. [Ipeacrasnenne o TNIPOMEXYTOYHBIX YaCTHLAX: PalHKaEI, Kap6oKaTHOHEI,
KapOaHHOHEI. Knaccuguxauus pearenros: PajMKaIel, HyKiIeOGUIEI, 1eKTPODUIEL.
OHepreTHYeCKHii NpoQUIbL peakiuu; SHEpreTHvecKkuii Gapbep peakuum, 9HEprus
aKTHBalli¥, OJHEPTHA IEePeXOMHOro COCTOSHHS, TeTIOBOH >(pdexkT peakuumy.
Kunerunueckwnii u T€PMONUHAMHYECKHH KOHTPOJIB.

Kucnomor u  ocnoeanus (bpencmeo, Jvrouc). Conpasicennvie xuciomer u
ocnosarnus. Kucnomno-ocnognuie pasnoeecua. Koncmanma xucnomuo UOHU3AYUU U
ee nokaszamens (pK,).



B3saumuoe BrHsHEe aTomop B MOJIeKy1aX, HOHax, paguKanax. ONeKTpoHHbIE H
NPOCTPaHCTBEHHbIE d(peKTh B OPTaHHIECKHX peaKUMAX (HHAYKTHBHEL 3ddexr,
s dexr momns, M€30MEpHBIH 3¢ dexr, TUTIEPKOHBIOTALHS ).

1.6. Mertonni BbIICJICHHS, OYHCTKH H HAeHTHGUKAUNH OPraHHYecKHX
COCAHHEeHHI.

Ilepezonka, hepekpucmannuzayus kax memodw 8vl0eneHuUs u  oyucmiy

cmpykmypor. Kavecmeennwii dyrkyuonanohoii ananus Op2anuyeckux coeounenud.
Xpomamoapad)uuecrcue memoowr. Kone6Garenpuas (UK), QNIEKTpoHHass (YD)
CNICKTPOCKOIHS, CIIEKTPOCKOMHS AACPHOTO MarHUTHOTO pe30HaHCa (IMP): npupona
CIIEKTPOB, OCHOBHEIE XapaKTEPUCTUKH, CBA3b CO CTPOEHHEM MOJIEKYI.

IL. ¥T JIEBOJOPO/IbI

2.1. AnxaHel. I'omonozuyeckusi PA0, Homenxkramypa. DIIEKTPOHHOE CTpOeHHe,
sp3-m6pn,un3aunx. DusudeckHe CBOHCTRA ATKaHOR,

Xumueckue cBoiicTa ankaxHoB. O6muMe npencTasieHus o MEXaHH3Me LEMHBIX
PallMKanbHEIX peakuwil samemenuds g alkaHaX (Ha [NpHMepe peakuuu
FaJIOTeHHUPOBAHUA). AJIKHIIbHEIE PazuKanel u axTophl, ONpEACIAIOIHE HX
OTHOCHTENBbHYI0O  CTaOMIBHOCTE, CpaBuenne PETHOCENIEKTUBHOCTH  peakiuii
XJIOPHPOBaHHA U 6POMHPOBaHHS.

Iyth ucnonssosanns AJIKaHOB.

2.2. AikeHbl, Homenknarypa. Crpykrypnas u [IPOCTPaHCTBEHHAs H30MeEpHS.
ONeKTpOHHOe CTpOEeHHE, sz-PldeI/IIIHSaIII/Iﬂ. Dusnyeckue cBoiicTBa aJIKEHOB.

Obuie  npexcrasnenus O  PCaKUHOHHOK  CcHOCOGHOCTH aJIKEHOB.
Karanutuueckoe THAPHPOBaHHE, IIPOSABIECHHE OTHOCUTEJIBHOH CTaGHIBHOCTH
CTPYKTYDHBIX M IPOCTPaHCTBEHHBIX H30MEPOB AIKEHOB.

Peaxuun SNEKTPOPHUIBHOIO IIPHCOEHHEHHS K JIBOMHOW CBf3H aJKeHOB, Mx
MEXaHU3MBL.  Peakuuu IIDHCOCANHEHHU  TaJlOreHOB, raJloreHOBOOPOLOB
(m,nporanoreHHpOBaHne), BOABI (TrMApaTaiys). Hanpagsnenne NPHCOETHHEHH.
IlpaBuno MapkoBHuKoOBa U ero OOBACHEHHE. AJIKMIIbHEIE KaTHOHBI ¥ (haKTOpEI,
OolpedeNAlIIe  ux OTHOCHTEJIBHYI0  CTaGHJIBHOCTE. Ileperpynnuposku
KapboKaTHOHOB. Ilpencraenenue o CTCPCOXHMHH NPHUCOENUHEHHS raJIOTEHOB,

Peaxunu pamukansroro IIPHUCOCAMHEHHUs (PHCOeaNHEH e GpomMoBozopoaa Mo
Xapaury).

Peakuun oxucienus alkeHoB o C=C cBs3u: Yuc-TUTHAPOKCHIHPOBAHHE
(nepManranaroM xanus mo Barnepy, Terpaokcumnom OCMHS), SMIOKCHAMPOBAHKE (o
Ipunexaesny). OxucnurensHoe PacllieIuIeHHe aNKeHOB (BOCCTAHOBHTENbHEI K
OKHCJIATENBHBIA 030HONM3), HCMIONB30BAHHE Al ONpeZIeIeHUs. CTPYKTYPBI.

I'uppoGopuposanue ankenos i HCIIO/IB30BaHNE B CHHTE3€ CHHPTOB.



Momumepuzanus aJIKEHOB Kak BaXXHEHIMI MeTox NOJIyYeHHS
BBICOKOMOJIEKYJIIDHBIX COENHHEHHUL. IomusTHines, nonunponuned. ITonsrtue o
CTEPEOPETyNAPHEIX MOMHUMEpax.

AnnunsHoe XJIOPUPOBaHHE  AJIKEHOB, MEXAHH3M. AJUTMNBHBIA  pajukan.
Oxwucnenne ankenos KHCIIOpOZIOM Bo3ayxa (mepoKkcHaHOe OKHCJICHHE).

2.3. Ankaguens. Homenkiarypa, KIacCH(yKanmsi, u3oMepus.

Conpsixennsie nueHsr (1,3-6yraguen u usonpe). ConpskeHue NBOMHEIX CBs3e]
(T,n-conpsikenue) u PeaKuua  3EeKTPOGUIBHOrO NpHCOenHHE S, 1,2- u 14-
TIpHCOCAMHEHHE. AJUTHIBHBIA  KaTHOH. JueHOBEIH  cHHTE3 (peakums unsca-
Anbnepa), npencrasnenue o MEXaHH3Me peaKIiH.

Hzonpenosoe 3Beno B IIPUPOAHBIX coenuHeHusX. [IoHsATHe 06 H30MPEHOHIaxX.
Kaywyk. Cunmemuuecxue Kayuyku.

24. Aakunel Homenxnarypa. ONIeKTPOHHOE CTpOeHHe, Sp-rHOpHaM3aIHsL.
Du3MIECKHE CBONHCTBA ANKUHOB,

Boccranopnenne TPOHHOMH CBS3M 4O ABOHHOIL: KaTaJINTHYECKOE THAPUPOBAHHE U
BOCCTaHOBJICHHE HATPUEM B JKHIAKOM 4MMHaKe, UCII0/Ib30BaHUE B CHHTe3e (2)- u (E)-
AJIIKEHOB.

Peakiun JNEKTPOPHIEHOIO MPHCOSMHEHHS K TPOHHOH CBS3M aJIKHHOB.
Tanorennpoanwue, THApOraJloreHUPOBaHKE, THApPATALHS (peakuns Kyuweposa) u
POICTBEHHBIE PeaKIHH.

KucnorHocts anerusnena u TEPMHHANIBHEIX alKKHOB. [Tonydenue alleTHJIEHHIOB
MCTallIOB M HX B3aUMOZEHCTBHE C TJIOTCHAIKAHAMH M C  KapOOHHIBHBIMH
COEAMHEHHSIMU.

HuMepuzanus, TpUMepusanus auetuneHa. [onnaneruen.

2.5. AnMunkanyeckre YIJIeBOAOPOABI (IHKJI0AJKAHDI). Knaccudukanus u
HOMEHKNIaTypa,  CTpyKTypHas u3omepusa.  IlpoctpaHcTBenHoe CTpOeHHe
LHKII0aIkaHOB. KoHpopMauuu mukiorekcana u ero IPOU3BOAHBIX, 3KBATOPHAIBHEIE
H aKCHAJIBHBIE CBS3H, IPOCTPAaHCTBEHHAS H30MEPHs NPOH3BOAHBIX LIMKJIOreKCaHA.,

Tunvt  Hanpsaxcenuii yuknax. Xumuyeckue ceoiicmea yuxnobymana,
yuknonenmana u yuxnozexcana. Ocobennocmu ceoiicme Yyuknonponanua.

2.,6. Apomaruyeckne yriesoaopoael  (apennl). Krnaccubukamms u
HOMEHKIaTypa apenoB. Ilpuponma cBsazeii B MOJIEKyJIe GeH30/a. ApOMaTHYHOCTS,
KpUTEpHH apoMaTH4HOCTH. [IpaBuino Xiokkejis. HeGensonnusie apomarmueckue
CHCTEMBI: LMKIONPONCHUIHIA- W TPONU/IHH-KaTHOHBI, LMKJIONEHTAAHe HIWILHEI]
aHHOH, a3yJieH.

Peakuun  anextpodmnsroro 3aMellleHns B GeHsone (raJoreHHpoBaHHe,
HUTpOBaHHE, Cylb()UPOBaHKe, ANKHIHPOBAHHE, anuinupoBanue), [Ipencrasnenne o
MEXaHH3Me peaKLHi EKTPOGUIBLHOrO 3aMeIeHn s B apOMaTHIECKOM pAAy. Ti- H O-
KOMIUIEKCEL. Binsinue 3amectuteneii B 6ensonsaom KOJIbLIE Ha M30MEPHBIH COCTaB



TIPOAYKTOB M CKOPOCTb  peaKiyiu. AxTuBHpyIOIME 1 JI€3aKTHBUPYIOLIHE
3amectutenu. Opmo-, napa- u Mema-OpUeHTaHTEL

Peaxnuun papukanpuoro SaMCILCHHA U OKHUCJICHHS B GOKOBOIK uend. Ilpuyuner
YCTOHYMBOCTH GEH3HMIBHEIX PaJHuKaios.

Konoencuposannwie apomamunecKkue  y2ne6000pooer: Hagmanun, anmpayen,
penanmpen, bensnupen, ux CmpykmypHeie ¢pazmenmer g NPUPOOHbIX U
buonozuuecku axmuenuvix éeusecmeax (cmepoudos, arkanoudos, anmubuomuxoa).

III.T OMO®YHKIIHOHAJIbHBIE COEAMHEHUSA

3.1. T'anorennponssoanpie yri1€Boaopoaos.

Knaccuduxarus, HOMECHKJIaTypa, H30MEepHs raJIoreHyrJIeBOJOPOAOB.

Peakumny nyxneoduisaoro 3aMEILCHNS aTOMa ralloreHa, UX HCIIONb30BAHHE B
CHHTE3¢ OpraHHYEeCKHX COeIMHEHHi] PA3IMYHEIX KJIaCCOB (CHHPTOB, MPOCTHIX K
CIOXHBIX 3(HPOB, aMHHOB, THOJIOB i CYIbGHIO0B, HHTPOANKAHOB, HHTPHJIOB).
IlpeacraBnenne 06 HICAM3HPOBaHHBIX MeXaHHU3MaXx Syl m S\2. Kuneruxa,
CTepeOXuMHus peakuuii. Bnusaue NpUpONBI CyOCcTpaTa, pearenra u pacTBopHTens Ha
CKOpOCTSb peakiu Sy1 u S\ 2-THnos.

Coenunenus ¢ mnoseimenHoi TIONBHXXHOCTBIO aToMa rajoreHa. AJUIHI- u
Gensmnranorenuspl, CTabHMIH3UPOBaHHbIE KapOOKaTHOHBI  (AIMIBHEI 1
OeH3MbHEI).

Coenunenns ¢ nonmxennoii IIONBHXHOCTBIO aTOMa rajiorexa. Bunmnxnopug n
XJIOPOEH30]. AKTHBHPOBAHHEIe TFAJIOTCHAPEHBl M MEXaHH3M HpPHCOENUHEHHUS-
OTILCIUICHHS, aHUOHHBIE KOMILJIEKCE] (Meiisenreiimepa).

Peakuun JMHMUHUPOBAHUSA  raJlOTeHOBOJOPOAA. Mexanusm  E2. IlpaBuno
3aiiuesa.

Jlutuit- wu MarHMHOPraHWYeCKHE COENMHEHHS M  ux HCIIOJIb30BaHHE B
OpraHH4eCKOM CHHTe3e.

buonozuueckoe deiicmeue CANIOZEHNPOU3BOOHBIX, UX NpUMEHeHue & HApPOOHOM
xo3aticmee. Xnopogpopm, uoooghopm, hepgmopyane6odopode, nep@mopnonusmunen
(meghnon). Hucexmuyuouo..

3.2. Cunprei, benoubl, npocreie 3¢pupoI.

OnHoatomHble _cruprsr. Homenknarypa, usomepus. ODNIEKTPOHHOE CTpOEHHe.
Dusnyeckue cBoHCTBa CIHPTOB, POJIb BOXOPOLAHOI CBA3H.

XuMHYecKHe CBOiCTBa CIMPTOB: KHUCIOTHO-OCHOBHBIE CBOMCTBA. AJIKOTOJISITE
METAJLIOB, X OCHOBHBIE M HYK/IEO(DHIIbHbIE CBOMCTRA.

Peaxumn nyxneodunsroro 3AMEUICHUA C y4aCTHEM CIHPTOB. AKTHBAIlHA
THAPOKCHIPYIINbI POTOHHBIMH KHUCJOTAMH M KHCIOTAMH JIbtonca, npespamenue B
3QHPHI CEpHOIi, dpocdopuoit, gu- u TpudochopHO# KucHOT (cynbgatsl, pochars:,
mapogocdarsl,  Tpupochatsr), CymbQOKHMCIOT  (TO3WnaTel u ME3HIIATEL).
Humetnncynbgar xax METHWIMPYIOIIMIA areHT.
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buonozuuecku eaxcnvie peakyuu Hyxneogunonozo 3amewernus ¢ yuacmuem
a¢hupoe gocoprvix xucrom,

BryTpu- MEXMONIEKyIApHas Neruaparams CIHPTOB (06pa3oBaHUe ANIKEHOB K
TIPOCTHIX 3¢ HPOB).

Oxucrnenune nepsuanbix u BTOPHYHBIX CITHPTOB.

Msuoroaromusie _crmprar (Imone! u mommons). OTHJIEHIIIHKOB, TJIHLEpHH,
NCHTAIPUTPHT, HHO3HUT. XHUMHYeCKHe CBOWCTBa  1,2-IHONOB. Kucnorsocrs,
0bpasoBanHe XenaTHbIX KOMILICKCOB, OKHCIHTENbHOE paciielIeH e 1,2-muonos
(Moo kucnoroit). O6pa3zoBaume LHMKIHIECKAX MPOCTHIX 3QHpOB. O¢ups
MHOTOATOMHEIX CIIHPTOB M a30THOM KHCJIOTEL

DeHoE. Homenknarypa u u3omepus. llpocreiimme npencrasureny: dbeHou,
KpE30JIbl, MHpOKaTeXwH, pesopuuH, THIPOXHHOH, (IOPOrMOLKH, MHPOramION.
OneKkTpoHHOe CTpoeHHe deHona. KuciaorHocTs ¢deHoIIO0B.

O6pazoBanue npocTrix 1 CIOXHBIX 3QHPOB (heHOJIOoB.

Peaxuun snextpodunsroro 3aMEWICHUs B pAny (heHOJIOB (ranorenupoBanue,
CyispHpoBaHue, HATPOBAaHWE,  alKUIHpOBaHHe). ITuxpuHOBas  kucnora.
Kap6okcunuposanue (EeHONATOB WENOYHEIX MeTaIoB (peaxuus KonxGe).

Okucnenre ¢eHonoB. Xunomk M uX OHoNoruyeckas pons. QeHONBHEe

AHTHOKCHAAHTBI U MEXaHHM3M MX nerctBusa. DeHoIbHEIE COCIMHEHUA B NPHpPOZE.
Buramun E, D1aBOHOUEI.

LIpocteie 3¢upsL. Homenxnarypa, Knaccudukaims. Pacmensensne KHCJIOTaMH.
O6pazoBanue THPONICPOKCHAOB, UX OGHapyxeHHe u pasioxenue. Lluknuyeckue
IPOCTBIE  3¢upEI. Tetparugpodypan. 1,4-Tnokcam. Oxcupansr:  monyuenwe,
B3aUMONEHCTBHE C BOHOM, aMMHakoM x AMHMHaMH, MarHMHOpPraHMYeCKHMH

CoequHenuamu. KpayH-s¢upsr: KOMILIEKCOOOpa3oBaHHEe ¢ HOHaMH METaJLIOB,
IIpHMEHEHHe.

3.3. Tuone.,
Kucnomuocme muonoe. Hyxneogunonvie ceosicmea Mmuonos, muonsmoe u

Opeanuyeckux cynoguoos. Oxucienue muonos. Obpaszoeanue oucynopuoos u ux
Ppons 6 buoxumuyeckux npoyeccar.

3.4. AMunbI.

Knaccuduxarus, HOMCHKJIATYpA ¥ H30MeEpHL. Anugpamuyeckue y
apomamuieckue amunbl, nepeuyHbie, 8MOPUYHbIE U MPemuYHbie amuHbl.

JJeKTpOHHOE cTpoenwe. Pons HCTIONENICHHO! 3JIEKTPOHHOM mapel azoTa B
TIPOSIBIICHUM OCHOBHBIX H HYKJIEO(HIBHBIX CBOHCTR IKUII- ¥ apUIIaMUHOB. Peaxyuu
AYURUPOBAHUA U ANKUNUPOBAHUA AMUHOE. AMMOHUECEbIE conu.

OcoberHocTu cBolicTB aPUIIAMHHOB. Peakyuu snexmpogunvnozo 3amewjeHus 6
bensonvHom adpe ApUrIaMUHO8 U ux npouseooHwix. Peaxuuu AHAa30THPOBAHHUSA, COJIH
ApHITHa30Hus. Peakuuu coseit dpWIIHA30HUs C BBIIENICHHEM a30Ta (3aMelleHHe
AHMA30TpyNnsl) U 6e3 BBIAEIEHHS a30Ta (asocoueranmue). A3o0KpacHTenu.

buozennvie amunsi, duamuns; U AMUHOCNUDMYL (KONAMUH, XONUH, ayemunxonun ).
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3.5. Kap6onnibubie COEAHHEHHUH.

Knaccuduxarus, HOMEHKIIATypa ¥ H30MEPHS KapGOHHIIBHBIX COEIHHEHH,
Ctpoenre kapGonunpHOI TPynnel B anpJerugaXx M KeTOHaX M peakuuu

PCaKuul, KHCIOTHBIM w OCHOBHBIH KaTanms. Peakuuu ¢ C-nyxneopunamu
(peaxTHBaMu I'punbspa, LLHAaHOBOZOpPOAOM). Peakuum ¢ F€TepOHYKJIEODHIaMHu:
TIPUCOCIMHEHNE BOABI H CHHPTOB, o0pa3oBaunme aneraeii. Peaxuun xap6osmnbHbIX
COCMMHEHHH C aMMHAaKoM, aMHHAMH K POACTBCHHBIMH COeJUHEHHAMH H CTPOEHHe
obpasyromuxcs NponyxToB. UMHHEI, OKCHMBI, THJIpa3OHEI, ceMHKap6a3oHbl, 2,4-
AHHUTPOQEHWITHAPA30HEL. Postb umunog 8 buoxumuyeckux npoyeccax.

Crepeoxumus IIDHUCOCIMHEHUA K KapGOHMIIBHOM rpynmne. SHaHTHOTONHbBIE U
AHACTEPEOTOINHEIE CTOPOHEIL.

CH-Kucnotsocts KapOOHMIIBHBIX COEAHMHEHHH K KCTO-€HOJIbHAs TayTOMEpPHS.
Peakuuu enonpupx dopm: (i-TaJIOT€HUPOBaHKE, TraI0GOPMHOE paciuenieHue,
H30TONHEIA 06MEeH Bogoposa. AJBJIOBHO-KPOTOHOBAs KOHJICHCAllMs, KHCIIOTHBIH U
OCHOBHBIH KaTanu3. ANbIoIH U o,B-HenpenensHEIe KapOOHHJIBHBIE COeAHHEHHS,

Bsaumopueiicteue HECHOIHM3HUPYIOIMXCS ATBAETUAOB CO IIEN0YaMH (peakuus
Kannnnuapo). Bensonnosas KOHJEeHCalus.

Peakuuu okucnenuns u BOCCTaHOBJICHHS KapOOHMIIBHBIX COEIHHEHHI,

3.6. KapGoHoBble KHCIOTHI 1 HX NPOH3BOAHBIE.

MonokapGonoBsie kucnoTs:. Homenknarypa. Crpoenne KapOOKCHIBHOM IpyIIEI
M KapOOKcHiar-voHa. KHCIOTHOCTE KapOOHOBBIX  KHCIIOT. ITpoussonurie
KapOOHOBEIX KHCIIOT: CJIOXKHEIe 3QHPEl M THOI(HPEI (S-a¢dupsr  kap6oHOBBIX
KHCIIOT), rajoreHaHrHapUIEI, AHTHJPUABL, aMUNBI, HUTPHIBL, HMX INOJIyYeHHe H
B3auMonpeBpaiieHus. Peakuuu auumniposanus. OOwMe npexacraBneHHs o
MEXaHHU3ME IPHCOeNUHEHHS-OTINEIUICHAS. MexaHu3m peakumii sTepudpHKanuy,
AMHHHUPOBaHUA. KHCIOTHEIH U mwenoqnoi) THIPOJIM3 CJIOXHEIX 3)HPOB M aMHJOB.

Peaknnu BoccraHoBNeHMS KapOOHOBEIX KHCIIOT M HX IIPOH3BOHBIX.

CiioxHO3(upHas KoHzeHCcalHs u ee MEXaHH3M. ALETOYKCYCHBIH 3Hp: KeTo-
CHOJIbHAA TayTOMEpHs, peakLiK 110 KapGOHHIBHOM Tpynne H 1o aKTMBHPOBaHHOMY
METHIIEHOBOMY 3BeHy.

Kupnole  xucromw,  eascneiiuue npedcmasumenu  (nanomumunosas,
CmeapuHoeas, oneunoeas, aunonesas, nuHonenosan). XKupei, croscnvie nunudw
(pocpamudoeasn kucnoma u ee npou3600HbvIe), moina.

Henacvuyennvie kapbonossie kucromp;: AKPUNOBAsA, MemaKpunoeas, noaumMepes
HQ ux ocHoaee. ‘

Inkap6oHoBble kHCHOTE. OCHOBHEIE NIpEACTAaBUTENN: IaBeseBasl, MaJOHOBad,
aIHIIHHOBAs, QTajeBble KUCIOTEL DymapoBas ¥ MaJleHHOBas KHCJIOTBL.

CHHTE3Bl Ha OCHOBE MaJOHOBOrO adupa. Manonunkogpepmenm A u cunmes
HCUPHbIX Kucnom ¢ opzanusme. Tlonusghupruvie sonoxna na ocnose mepegpmanesoii u
aounuHoeoi Kuciom.
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IV.T ETEPO®YHKIUOHAJIBLHBIE OPT AHNWYECKHME COEIUHEHMSI.

4.1. YrieBoanl. Knaccudukauus yriesonos.

MoHocaxapunsr (pu6osa, AC30KCHPHO03a, IIMOKO03a, (QPyKTO3a). Crepeoxumus
MOHOCaxXapunos, D- u L-psagel. Kompuato-nemnsas Tayromepus. IlupaHosHeie u
$ypaHo3HEBIE GOpPMEL. o- K p-aHOMepEI. MyTapoTanpus. OnuMmepusanms.

I'muxosuner. Oco6ele cBoiicTBa TTTHKO3UAHOTO FHAPOKCUNIA. Peakiiuu okucieHus
¥ BOCCTaHOBJIEHMS ITIHOKO3BI. 'MoKoHOBAs, TIIOKapoBast U IIFOKYPOHOBAs KHCJIOTEL

Fmouur  (copbur), kcmmr, Peakuun  ankunuposamus u alHJIMPOBAHHUS
MOHOCaXapHI0B.

ACKOpOHHOBas KHCIIOTa (BUTAMHH C).

Hucaxapuabl U MX THIEL (BoccTaHaBnMBaoume u HEBOCCTaHaBIIHBAIOIIKE).
Caxapozsa, nakrosa, MaJIbTO3a, Le100103a.

IMomucaxapuas (xpaxman, LCIUII0JI03a, XHTHH, ITTHKOTeH).

Buonoruueckas POJIb M pacpoCTPaHEHHOCTD YIIIEBOOB.

4.2. THAPOKCHKAPGOHOBBIE KHCIOTI

Monounas, s6noynas, IAMOHHas, BHHHBIE KHCIOTH. CTepeoXumHs a-
THIPOKCHKApPOOHOBEIX KHCIOT. Jlernaparamus -, B- u y-okcukmcnOT. JIaKTHIEL
JlakTOHBI.

q)eHOJIOKaPGOHOBBIe KHCJIOTEL. Cannunnosaﬂ KHCJIOT2a H ¢ee TIIPOHU3BOAHEIE.
Auermcannumlosax KHCJIOTA.

4.3. AMHHOKHCAOTBI.

Knaccupukauns ammnokucnor. OcHobEe NPEACTaBUTENIM NPHPOAHBIX -
dMUHOKHCIIOT, MX cTepeoxuMusi. CBOHCTBA AMUHOKHCIOT: aM(OTEpHOCTB,
M303JICKTpHYecKas To4ka. Peakuuu no kap6okcHIbHOM 1 amuHorpymmne. OTHOWeHHe
K HarpeBaHHI0. JlakTaMsl. Mukeronunepasunbl. IlenTumnas cBsss, Cunres
NIENTHAOB: aKTHBALMA M 3aIUMTa (yHKIMOHAIbHbIX rpynn aMHUHOKHUCIOT. Benxku, ux
cmpoenrue u buonozuueckas pone

Cunmemuueckue nonuamuour, Kanpon, nainon.

V.TETEPOLIUKJIMYECKUE COEJUHEHMSI.

Knaccudukauus u HOMEHKJIaTypa reTepOLMKIIOB.

S.1. Iaruunennsie FETCPOLHKABI ¢ OQHHMM HJH HECKOJLKHMH
rerepoatomamun. Qypan, THODEeH, NHPPON, HMHAON, WHX CTpOeHHE (y4yacTue
HCTIONENEHHOH 3JIEKTPOHHOM mNapsl B CO3JaHHH apOMaTH4eCKOH CHCTEMBI).
OcobGennocTn  mporekanus PCaKUMH 3MEKTPOQHIBHOTO 3aMeLeHHs B 9STHX
rerepounxiax. Tuason, uMunason. KucinoTHo-0CHOBHEIE CBOMCTRA HMHJa30J1a.
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S.2. Illecruynennbie TETEPOLHUKABI € OOHMM rerepoaTtomom. ITupuaus,
XMHOJIMH, HM30XHHONMH. ApPOMATHYHOCTh NHPHAMHA H OCOGEHHOCTH IIPOBEICHHUS
PeaKLni 31eKTPOGUIBHOrO 3aMeIeHHS. [MupunvH Kax ocHoBauHe.

IIpeocmaenenue o NPUPOOHBIX  a30MCOdeparcauux 2EMEPOYUKTUYECKUX

COeQuHeHUAX (ankanoudax, KoMnoHeHmax HYKNIEUHOBbIX KUCIOM) U NeKAPCMEEHHbIX
cpeocmeax.
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