


1. BBEAEHT,IE B OPIAHI,ITIECKyIO XI4MI4IO

1.1. [pegMer oprannqecrcofi xlrMrru u KJraccurfiurcaqnr opraHllrrecKr{x
coen[|HeHI{Il
llpe4rvrer opraHuqecrofi xr4Mrrr{.

Ocnonnue cbrpbeBbre I,IcrotrHr4KLr nonfreHr4r opraHvrrecKLrx coe4raHenufi.

Baxuefiul4e orpacJll4 gKoHoMrIKrI, cBs3aHHbre c rroJryqeHr{eM, nepepa6orrofi z

rroTpeoneHr,reM opraHr4qecKlrx BerrIecTB.

Epyrro-QopMynbl. Crpymypnue v cKeJrerHbre $opvrynrr opraHr4qecKr4x

BeIrIecrB, ueo6xo,4lrMocrb pIX ucrloJlb3oBaHprfl, Ans npeAcraBJreHr4r crpyKTypHbrx

r{3oMepoB. llpocrpaHcrBeHHhre MOAenV OpfaHr4qecKr4x MONEK

(urapocrepx(HeBbre ra Crroapra-Epzrne6a).

KnacczQvrKa\vfl. opraHlrqecKzx coe4zHeuufi. flereuze roMoJrorrzr{.

@ynxquoH€LrrbHbre rpyrrrrbr. Kraccu Lr HoMeHKnarypa opraHr4qecKr{x coe4uneuufi.

1.2. OcodeHHocru crpoeH[fl opraH[rrecKux coe4HneHlr[

flouqruq o xlrMLrrrecrofi peaKquu u xlrMlrrrecrofi cBfl3r4.

flpupo4a z cnoco6rr o6pasoBanufl. ceqsefi B opr HLrqecKlrx coeAr4HeHr,rrx.

Ane cr4creMbr npeAcraBnesuit o6 o6paronaHuu xr4MlrrrecKLrx cnssefi. Teopur

BarreHrHhrx rrap (f.Jlrrouc-B.Koccem). KonaJIeHTHas n LroHHafl, cBr3b c roqKu

3penr4fl sroft Teopkrlr. KeaHrosoxrlMl4qecKl{e [peAcraBIrelc^lafl o npzpoAe

xr4Mr{r{ecKrlx cnqsefi. Arouuue kr MoJreKyJrrpHbre op6utuu. ln6pu4urcarJr4fl

aroMHbrx op6uratefi, aroMa yrnepoAa. o- v n-Cetzu. XaparrepvcrvKkr

roeaneHrHofi cBt3rl: AIrvIr;;a, HarrpaBneHHocrb, IIoJItpHocrb, non.rlpr43yeMocrb,

3Hepfl4q.

OcnosHrre rlrnhr p€BpbrBa xzuzqecrofi cBfl3vl fouornrvqecxuit

(pa4r,rranurufi) p€BpbrB cBfl3v. Oupe4eneHue pa4lz,KaJra, ycroBz-{ nporeKaHra{

paAzKanbHbrx peaKqufi. fereponurr,rqecrufi (uonHrrfi) p€BpbrB cBfl3vr. llonsrue

KarlroHa v aHvroHa. ycJIoBI4-f, rlporeKaHrlt LIoHHbIx pearqnfi.

KnaccuQkrKarlnfl, opraHr4qecKrrx pearqrzfi no xapaKrepy npeBparqeHnfl:

peaKrlzu 3aMerrleHr4fl,, rrpLrcoe4r4HeHvs.' oTrrlelJreHr{q, r{3oMepv3awlr.



2. yrJrEBOnOPOnhr

2.I. A"rrrcanu (npe4eJrbHbre yrJreBoAopoAbr, napaQunu)

O6rqaq Qoprvryna. forvronoru.recxzfi pr4 arrKaHoB HopM€rrrbHoro crpoeHzr.

Crpyr< pHafl.I43oMepvrl. Cno6o4uoe BparqeHrae BoKpyr cBq3r4 C-C, r<oH$oprr,reprr.

flepnravHrrfi, nropravnrrfi, rperuvnrrfi Lr qerBeprr.,rqnrrfi aroMbr yrnepoAa.

Houenrr urypa rpeAenbHbrx yrneBoAopoAoB.

llonyuenue anKaHoB LI3 rlpupoAHoro cbrpbr: uepepa6orKa npupoAHoro ra3a,

rreperoHKa r4 KpeKr4nr ne$ru.

Baxnefiruze Quauuecrne n roKclrKoJrornrecKr4e cBoficrBa npeAenbHbrx

yfneBoAopoAoB.

XapartepvcrvrKa o-cessefi B MoJleKynax [peAeJrbHbrx yrneBoAopoAoB (4luua,

3Heprr4f, , Terpa3ApuqecKaf, HarrpaBnennocrr).

Xurr,ur.recrcne cnoficraa uIrrKaHoB. Pearqrara paALrK€rnbHoro 3aMerueHr4r:

r€LrroreHr4poBaHr4e, Hr.rrpoBaHue, cynrSoxnopr4poBaHr4e. 3asr4czllocrl xeMo- LI

peruoceneKTr4BHocTr{ 3Tr.rx peaKrluv oT rrpr4poAbr peafeHToB Lr aroMa yfJrepoAa, y

Koroporo rrpoucxoAr.rr 3aMerrleHlre aroMa BoAopoAa. I{eunofi pa4uramHrrfi

MexaHr43M raJroreHr,rpoBaHvrr. arrKaHoB. OrnocprreJrbHat ycrofiuueocr; paAHK oB.

VlnuguupoBaHr,re u uuru1npoBaHlre pearqzfi. llpenparqurrnfl yrneBoAopoAoB npr{

BbrcoKr,rx reMrreparypax (rpexznr).,{eruapvpoBaHkre arrKaHoB. IrlcnonrsoBaHr4e

repMkrqecKr4x rpe aulenufi yrneBoAopoAoB rpr4 nepepa6ome ne$ru v r4x

gKoHoMLrqecKoe 3HarreHrle. OrucreHl{e aJlKauon (ropeHrre, MrlKpo6uororuqecKoe,

a TaKx(e fuApo[epoKcl,IAHoe KaK BaxrHevrru'Iil lpoMbrrxneHHbrrr MeToA [onyrreHus

Kr4cJropoAcoAeplKarllux coeAuueuufi ).

I4cnomsoBaHue flpeAenbHbrx yrneBoAopoAoB B opraHurrecKoM cr4HTe3e.

Vueno4opoAbr KaK MoropHoe ro[JILIBo.

2.2. I\uwrona paQunsl (HaQreH u)

HeSru KaK ucror{HzK nonyqeHvrfl. HaSrenon.



Crpoeuue, rconQoprr,rar\trpr, crpyKTypHas.vr npocrpaHcrBeHHar LrcoMepr,rr rpex-,

qerbrpex-, nflTur- u uecrr4trJreHHbrx rlr4 KJro[apaQraHon.

XraN4ra.recKze csoficrBa qrlKJlouapaQuHoe. OrHocr4TenbHat npor{Hocrb qr4KnoB

B 3aBI4cI4MocrH or vIx pa3Mepa. fu4puponaHr4e) 4efi rnue faJroFeHoB vr

MI4 Hep bHbrx Kkr cJror, oKLrcJreHI4e, I43oM ep ugalJr4fl rlr4KJlonapa@zuon.

2.3. A"rrrcenrr (rrnrenoBbre yrureBoAopogH)

foruororz.recrczfi pflA grLrJreHoBhrx yrneBoAopoAoB. O6ura-s Sopuyna.

Hovenrrurypa. Irlronrepzr orr,rJreHoBbrx yrneBoAopoAoB: crpyKrypHaq v

rrpocrpaHcrBeHHair (uuc-, TpaHc, utruB- vZ).

IlponarruureHHbre MeroAbr nonyqeHr4rr grr4JreHoBbrx yrneBoAopoloB - Ae-

rI4ApI{poBaHr4e 14 KpeKI,IHr rIpeAenbHbIX yrneBoAopoAon. llonyueHve orr4JreHoBbrx

yfneBoAopoAoB AerlrAporanofeHlrpoBaHzeM MoHofarrofeHonpou3BoAHbrx

rrpeAenbHbrx yrneBoAopoAoB, Aerr{Aparar\ueir cnuproB (npaanno 3afiqena),

rr4Apr4poBaHlreM arrKr4HoB, AeLrcTBueM

coeAr,rHeHzr (pearq ur. Burrur a).

Soc$opanon Ha rap6ouunbHbre

(Duguq ec rr4e r4 ToKcr.rKoJrorr4rrecKr4 e cBofi crBa one Suuon.

Crpoenue €rrrKeHoB. Xaparrep csssefi B 3Tr4JreHe, sp2-ru6pv1r43a\v4 7t-cBq3b.

flttuua, B€ureHTHbre yrJrbr, gHeprlu u \o nflprcyeMocrb Asofi Hofi cBfl3kr.

XuMz.recrze ceoficrsa. Karzuu4TlrrrecKoe rLrAprrpoBaHue. Pearquz

anerrpo$zJrbHoro npvcoeAr.rHenufl. u krx MexaHr43M (o6pa:onanpre fi-KoMrrJreKcoB

v rap6eHraenux noHon). llpzcoe4uHeHlre rturoreHoB, r€rrroreHoBoAopoAoB,

xnopHoBarucrofi Kr4cJrorbr, BoAbr (rn4paraqur). flpanuno Mapxonru.rKoBa.

Pearqraz arrKeHoB, rlAytrllle B paAI4K€rnbHbIX ycronurx: a) rpr4coeAr,rHeHr,re

6pouzcroro BoAopoAa B rrpLtcyrcrBlrlr ueperzcefi (eQQerr K aura), 6)

JrrrJrbHoe ralroFeHr4poBaHrre, n) orzcneHrae aIrKeHoB Kr4cnopoAoM Bo3Ayxa B

orcyrcrBrle KaraJwr3a'topoB. Orzcrenrze oreQznon Ao or<zcefi, urar<onefi;

oKr,rcJreHr4e c p€r3pbrnoN,r Asofiuofi yrnepoA-yrnepoAnofi cBfl3u. osoHrapoBaHr4e.



flonznaepvr3arlvfl one$znoe. MonoMepbr, oJILIroMepbI, nonl4Mepbr.

Pa4uxalr sstit u uouuufi MexaHI43MbI rronr4M epv3arrur4 3uaqeuHe nonv MepHbrx

MaTepzanoB.

3ruleH, rlporruneH, 6yrurenrt.klx npoMbrruJreHHbre r4croqHr4Kr4 t4 ocHoBHbre

Hanp aBneHr{fl r,rc[oJrb3oBaHr,rs. llolusu{JreH, rronrlrrpolr4Jr eH.

2.4. l 13 - AJr KaA r eH u (co n prr(e H H br e A r e H o B br e y rJr eB tl4 o p o4 rr)

Vrneno4opoAbl c conp.tDKeHHbrMll 4aofiHuur4 eBfl3flMkr AuBvrHvrrr 14 r.r3orrpeH.

Cnoco6u roJDrqeHI,Ifl Ar4BLrHLrIra r43 6yrau-fyreHoeofi Spaxqzz KpeKHHr-ra3oB,

I43onpeHa vr3 rleHTaH-rleHreHosofi Spar<qnu, a rarcKe u3 uso6yrnleua pr

opM€InbAefuqa. @zsl4.recrr4e Lr roKcr4Ko oruqecKlre csoficrea. Crpoenrae Ar4eHoB

c corpDKeHHbIMI4 4nofiuuvtu cBr3-f,Mra. Xapaxreprlcrr4Ka ce-f,sefi n 1,3-6yr rreHe.

floHqrue o corlpflxeHrll4. 3neprur conprx(eHr4.f,. Cnoco6u uso6p elr4fl

crpoeHr{r Ar{eHoB c colpq}KeHHbrMr{ 4noftnuuvr cBfl3sMlz.

XuNara.recrze csoficrea u MexaHLr3Mbr npeepaqenrafi AHeHoBhrx yrneBo-

AopoAoB c conp-f,xeHHbrMl4 AsofiHHrav cB 3flMn. PearIlnv \pucoeAr4HeHr{s Bo-

AopoAa, r€uroreHoB, raJroreHoBoAopoaon (1 ,2- u 7,4-rtpucoeAr4HeHr're). Mexauu:rvr

enenrpoQrrJrbHoro lrpl4coeAl4Henufl. (conprNenHrtfi rap6eHnenrrfi raoH).

lueuonrrfi cr'rHre3 (pearcqur [unrca-A-nr4epa). llonznaepvrca\r4fl v

colonLrMepr43arlz{ A?reHoB. Harypanrnrrfi u clrHrerr4qecr<ufi KayrryKr4. lloryvenue

uzgell.uitI,I3 pe3I4HbL

2.5. Aarcunu (aqeurJreuoBble yrJreBo4opo4rt)

O6rqas Qoprryna. fouororra.recrufi pflA, r43oMepr4-s, HoMeHKJrarypa.

flonyveuze arleruJreHa vr3 MeraHa, rcap6uga K€InbIII4t. lloryveuHe roMoJroroB

arleTr4JreHa Aefl4Apof€uroreHLrpoBaHl4eM AI,Ir€uIofeHaIIKaHoB, aJIKZJII{p0BaHI4eM

aueTkrJreHa.

@zsr4qecrue v

yfJreBoAopoAoB.

TOKCI.IKOJIO|I4IIECKLIE CSOfiCTNA aueTrrneHoBhrx



TpOI,IHOI4

yrnepoA-yrnepoAHofi ca.f,su (4nuHa, oHeprl{r, noJr.f,pHocrb r,r rroJr.f,plEsyenaocrr).

crrr4pToB.

Pearqzz 3aMeIrIeHI4s repMllHurnbHoro aroMa BoAopoAa: o6pasoBaHvre

aIIerI4neHI4AoB, uarnzfiopraHl4qecKl4x coe4raneHrafi, peaKrlr4r @anopcr<oro

(na aznro4 efi crnue arlerLrneHr,rAoB c rap 6oHzJrbHbrMr4 c oeAuHeH unvu).

Orracreur4e iLrrKLrHoB c piBpbrBoM cBfl3r4 C=C u B-C-H cBu3v.

Ponr aIrerLIJreHa KaK saxHeftuero cbrpbr [poMbrrrrJreHHoro opfaHr4r{ecKoro

cr4HTe3a.

2.6. Aponaarrrrecrcrre yrJreBoAopoAbr

Houenrlrypa u Ll3oMepus. llonyueHLre 6engora Lr efo roMoJroroB:

apoMarl43ar\krfl HeQrra (pzQoprraznr), nrr4eneHr,re r43 KaMeHHoyronbHofi cvronrr,

KoKcoBoro fa3a, ueQrn, AlrzlupoBaHLre 6eHsora.

@Hsla.Iecxl4e I{ ToKcllKoJlorurlecKr4e csoficrsa 6eHsora u ero roMoJroroB.

flpu.ruurt BbIAeJIeHIlt apoMaruqecKr4x coeAr4HeHuit s oco6rrfi pr4. llonstue o6

apoMarl4rlecKoM xapaKTepe. @opvryna Kercyne. Conpeueunrre gneKTpoHHbre u

KBaHToBoMexaHI4rIecKIle rlpeAcraBrreHtrfl o crpoeHr{r4 6eHsora. Sneprzr

conpxrl(eHvq 6eHgora pr MeroAbI ee onpeAeJreHzr. O6rqcHeHrae oco6rrx csoficrs

6eneola, KpI{TepvIa apoMarlaqHocrlr opraHr4qecKr,rx coe4znenzfi. llpanuno

3.Xror<r<enq. He6eHsozAHbIe rap6o- vr rereporlprKnr4rrecKze apoMarr4rrecKr4e

cI4 creMbl : IluKnolponesuttult-KaruoH, t4KJroneHT aALrenLrnnfi -raruon, QeppoqeH,

Tporrr4nkrH-KaTuoH.

XzN,rv.Iecrue cnoficrsa. Pearqnu [pr4coeAr,rHeHu-[ BoAopoAa, falofeHoB,

o3oHa. Orczcnenze 6ensora v ero roMoJroroB. Pearqur enerrpoQr4JrbHoro

crpoenr,re arlerr,ureHoBbrx yrJreBoAopoAoB. sp-fu6praAr43arlr4fl.

TOBOMeXaHr,rqecKaf, TpaKTOBKa rpOfrnofi cBs3r4. Xaparrepr{crr,rKa

KsaH-

XzNrz'{ecrze ceoficrsa. PeaKrruvrnpkrcoeAprHeHrar. fz4pzpoBaHr4eAo rlr4c- r4nr4

TpaHc-€uIKeHoB B 3aBl4cl4Mocrr{ or rrpr4poAbr Karanr{3aropa. 3nerrpoQr4JrbHoe

rrpr4coeAr4Her4e raJrofeHoB, fElrrofeHoBoAoporoB, BoAbr (pear<qvr Kyuepona),

xap6oHonblx KI4cJIor. HyxneoSnnuroe npr4coeAr4HeHr4e cr4Hr4JrbHofi rncnorrr u

3aMerIeHI{t: r€LlloreHnpoBaHrre, HI4TpoBaHne) cynrQnpoBaHvre) €rnKr4nr4poBaHne u



alll4nlrpoBanve ro Opl4Aenro-Kpa$Tcy, QopMlrnrrpoBaHr4e no famepvraHy-Koxy.

MexauHgM oTI,IX pearqvrfi, 7[- LI o-KoMrrJreKcbr. fanoreHr4poBaH?re 14 HlrrpoBaHr4e

alrpu6es3oJloB B 6ensolrHoe KoJIbrIo v B 6orconyro Uerrb. Oruclenue

arr<zr6eu3oJloB.

flpanvrra 3aMeIrIeHLrfl B pflAy 6ensora. 3auecrurelu I z II po4a. I4H4yr<qrroHHhre

9 $errrr v sSQexrrr colptxeHllt. Craru.{ecrze 14 Ar{HaMr4rrecKLre BJrLrflHkrfl.

Btuslrrue [pLIpoAbI 3aMecrrrrerefi Ha ycrofivzno rr o-KoMrrneKcoB.

C oru aco e aHHafl, pr Hec ofJraco BaHHar opl4eHTarlr4-l.

HarIpaBneHI4e pearqnfi snerrpoQlrJrbHoro 3aMerrleHr4q B 3aBr4cr4Mocrr4 or

xapaKTepa 14 rloJloxeHrlfl opueHTaHTa B HaQranznoBoM KoJrbrle. Aurpaqeu:

oco6enHocrvl xl4MkIqecKux ceoficre (orracneHze). llonqrne o KaHrleporeHHbrx

BerrlecrBax. @euanrpeu. llonsrr{e o crepr4Hax.

3. OyHKrIr4OHAnbHbrE frp Orr3B OAHbTE yrJrE B OAO p OAOB

3. 1. Ia.noreHorrporr3BoAHbre yrJreBoAopoAoB

Mouora-uoreHonpor{3BoAHbre npeAenbHbrx yrneBoAopoAoB, HoMeHKnarypa.

flepnuvHue, BTopLItIHhIe, TperlrtlHbre riliroreHzlrrKaHbr. CrpymypHaq Lr3oMepufl.

CrepeonsoMepur (na rplrMepe 2-xtop6yraua). Auruuo4rr (eHaHrraovreprr),

parleMar. llpoexquoHHble Qopuynu (Duurepa. Ornecenze r{3oMepon rc D-, L- u R-,

S-ronSzrypa\vu. Bparqenue IIJIocKocrlr rronf,pr{3oBaHHoro cBera, MeroAbr

pa3Aen eHvrfl. sHaHTuoMepoB.

lloryueHve rarloreHarlKaHoB rI3 npeAenbHbrx yrneBoAopoAoB, oreQunoB r4

crrr4pToB.

@rasu.{ecxne v roKclrKoJloruqecKve ceoficrsa f€LrroreH KaHoB, vx

3aBIIcI4MocTb oT npLIpoAbI ralloreHa kI yrneBoAopoAHolo paAI4KaJIa.

Xaparrepr4crLrKa csssefi yrnepoA-raJroreH: ArrLrlaa, gHeprr{.{, norqpHocrb,

rorspu3yeMoorb. Irln4yrqnonHrrfi e$$err aroMa r€rloreHa.



XvNnu'Iecrue ceoficrna. MexanrasNa pearqrafi Hyrcneo$zJrbHofo 3aMeqeHr,rt

(Sn'l kr SN2). Peanqzr ruIJIoreHuIJIKaHoB c Borofi, aMMuaKoM, KoroJr-rrraMr4.

cor-sMl4 cI'IHI4JIbHofi xuclorhl, coJItMz rap6ouoBblx KlrcJlor. @axroprr, BJltrrroilIr4e

Ha xoA nyrneo$zlBHoro 3aMerIeHLIt (crpoenue r€uroreHaJrKaHa, xapaKTep

yxoAlfinlefi rpyuurr, cwra nyrleoSzJlbHoro peareHTa, [pupoAa pacrBoprarelr).

Crepeoxuuur peanqufi nyrneoQzJrbHoro

aKTrrBHbrx coe4rEHeHnfi, [poreKaroque c

o6pauleHnenr xon$ vrypa\vL1 parleMr4saqzefi .

I1I cTepeoceneKTzBHbrx peaKrlr4{x.

flpuuzHa r,rHeprHocrrr BLrHvrIr- kr apr4nranoreHuAoB

arrJrLrJrr€IJroreHLrAoB B peaKrlr4rx HyrcneoQuJrbHoro

uurJlLrnbHblfi rarzou.

orrrle[neHr4-f,. p-3nzuuHlrpoBaHr,re. BsazNaoorHorrreHue uonsrzfi

"uyrleoQl4rbHocrb" v "ocHoBHocrb". llpanuno 3aftqena, ero o6rrcnegze.

lloHqrrae o pervoceneKrr4BHbrx peaKrlzrx. KonrcypeHrlr{r pearqzfi

SJILIMLIHI4pOBaHLI{ vr uyrneoQuJrbHoro 3aMerrleHr4r. @arroprr, BJrlrflrolqze Ha

cKopocrb orlrlellneHldfl Ll cooTHorrreHl,re [poAyKToB orrrlenfleHl4s r4 3aMerrleHhrfl

(crpyrrypa riLIIoreH€LIIKaHa, ocHoBHocrb peareHTa, TeMnep arypa, lonrpHocrb

pacrBopzrelr).

BsazNaoAeficrnze

MerarrJr. Ilnruir- vr

coe4uneHzfi.

3.2. Cnupru

fouonoru.recKzfi ptA ilpeAeJlbHhrx oAHoaroMHbrx crrr4pron. O6rqax Sopnryna.

I4zorrtepun. Ilonsrze o nepBI4qHhrx, BTopr,rrrHbrx Lr rperprqHbrx cnr4prax.

Houe ur<n aryp a cnr4proB.

Cnoco6rr ronyqeHkrr crrkrproB: rlrAponr43oM

HerrpeAenbHbrx coe4uueHufi, BoccraHoBJreHr{eM

rraarnnfr opraHr4qecKrlM craHTe3oM.

3aMerrleHr4.f,, peaKrlr4t4 OrrTr4qecKr4

coxpaHeHr4eM ronQzryparJuru, c

Ilonf,rze o crepeocneqnQuuecKrrx

B peaKrlr4fx

pearqzounofi

3aMerIIeHr4r.

uyrneooznbHofo 3aMeuIeHLr{. llpHVzurr nosrrmeHHofi

cnoco6nocru

Mesorr,repnrtfi

Peaxrluu

r€IrIoreHaJIKaHoB c MerarlJranau. XapaKTep

MaIHI4 LlOpFaHLrqeC KUe coeAI4HeHLIt,

cBfl3v y]-nepol -
r-r4AponH3 ?TVt X

fELIIOfeHaIIKaHOB, ru4paraquefi

coe4nHennfr,KapooHr4nbHbrx



@zsuqecrue u roKcI4KoJIorIrqecKVe cnoficrna. Bo4opo4Haf, cBr3b. Ee erzsHrde

Ha TeMnepaTypbr RLrreHufl crrr4proB.

XaparrepvcrvKa csssefi C-O z O-H s MoneKynax crLrproB.

Xrauuqecrue cnoficrea v MexaHr43M eaxHefiIrrzx npeBparq euuit cnr4proB.

Kucloruue csoficrsa: peaKIIIlI4 co rqenoqHbrMr4 MeraJrnaMu. OcnosHrre csoficrBa:

coJILI oKcoHI4t. Pearquz c r€uloreHoBoAopoAHbrMt4 Kr,rcJroraMr4, r oreHrrAaMr4

SocSopa, Tr4oHVnxJropI,IAoM. .{ern4parar\krfl. cnr4proB: noJryqeHze arrKeHoB

(nuyrpraruoneKynqpHat AerI4Apararlr4r) ra npocrrrx eQupon (uexuoneKynqpHat

AerrlAparaqux). MexaHzsM erlzx pearqufi. llolyuenue cJroxHbrx eQzpon npu

B3al4MoAeitcrB,ukr c opraHI,IqecKLrMLr 14 Mr4HepaJrbHbrMr4 KprcnoraMg

(erepzQuraqrax). OxucleHne rr AerrApLrpoBaHr4e crlrproB.

Merulonrrfi, grunosrrfi vr Bblclrue cnlrprbr. Cnoco6u krx rexHrrqecKoro

lronyq e Hr4 fl 14 npkrMeHeHr4 e.

leyxarounue crlllprhr, vrru rJrr4KoJrr4. llolyuenne rr4Aponrr3oM

A r4 f €ur o f e Ho rrp or{3 B oAH brx r4 f r4Ap ararlz e fi gu o rcc r4 c o eAZ H erruit.

@usuqecKple kr roKcl{KoJrornqecKlle csoficrea. Oco6enHoorrl xr4Mr4qecKr4x

csoficrn rlurolefi: o6patonaHl4e BHyrprrKoMnJreKcHbrx coeA uenufi c MeraJrnaMq

nepeuennofi BilrreHTHocrtr, BHyrpr4MoneKyupHzur

AeflrApara\vs.

14 Me)r(MoJreKyntrpHa_s

SrzleHrnI4KoJIb, ero rexHl4qecKoe nolyqeHlre vr npr4MeHeHr4e. fnuqeprau.

flolyveur4e v3 xtl4poB, rlponrlneHa, aL\ervrrrerta. @vtzuqecKrre csoficrsa rnrrqepnHa.

XuN,rrz.recrue csoficrsa: o6pasoBaHr4e rnzqeparoB, cJro)KHbrx eszpoe,

Aerl4Aparar\v1fl,, oKI4cJreHI4e. flpzueHeHkre rnuqepr4Ha B rrpoMbrlrneHHocrr{.

Eengzrosrrfr clLlpr KaK rlpeAcraBr4TeJrb xprpHoapoMarr4qecK[x cnkrproB.

flolyuenue v3 xJlopzcroro 6enslrra. Csoficrsa 6eHszroBoro qrvpra: HeKoropbre

peaKuLII4 c yqacrueM rlrAporcumnofi rpyrrrrbr (ereprz$uraqrar) ?r 6ensonbHoro

Kon bua (xnopzpoeanze).
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klsorueput I4 HoMeHKJIarypa $euoron. floryveuze $euonoB BbrAeneHrreM r43

KaMeHHoyromuofr cMoJIhI, I43 cynrsorracJlor, raJroreHonporr3BorHbrx,

APOMATUI{ECKLIX AMLIHOB LI OKI4CJICHLTEM |OMOJIO|OE 6CHSOIA.

Xuuzqecxue csoficrea. Pearqzz SeHomnoro rr4ApoKcr,rJra: o6pa:onaune

QeHorxror (xuclorHrte cnoficrna) , aJrwrrLrpoBaHLre, arlr4nr4poB aHLre. Ouuque
csoficre QeHonon 14 cnl4proB. Oco6eHHocrrr pearcqnfi enerrpo6r4JrbHoro

3 eIrIeHIar y SeuoJIoB: riuloreHl4poBaHr4e, Hr4TpoBaHr4e, cynrSupoBaHr4e.

@euol, ero nonyqeHrre 14 rIpI4MeHeHVe. (Denono$opManbAervAHbre cMoJrbr.

Kpe:onrr.

Aeyx- 14 TpexaroMHhle Senoru, oco6enuocru xr4MzrrecKux csoficre.

MnoroaroMHble Qeuolu SenunnpollaHoBoro ps1a KaK crpyKTypHbre eAr4Hr4rlbr

JII4fHI{HA.

3.4. Ilpocrue erfupu

Hovrenrnarypa rr rrorryqeHLre ruanKr4JroBbrx esupon r43 cu4proB

(uexuoleKynf,pHat AerLIApar aqur'), r€LrroreHarrKaHoB (pearcqu-a Br,rnr-f,N,rcona).

Xzuuqecrue csoficrBa. Ocuonuocrr. O6pasoBaHr4e oKcoHr4eBbrx coeAlrue:nuit:

pacqe[neHI.Ie KI4CJIOTaMLI, MeT€UIJIkrqeCKLtM HaTpkreM, aBTooKr.IcJreHr4e.

flonyueune ilrrKrrJraprrnoBbrx u AuapvnoBbrx esrapon r,r: SenorcuAoB t4

r€Lrr o f e H o np o r43 B oA Hhrx.

I-{zrrzvecKr4e [pocrbre e0raprr. Orcupanu: [ony{eHr4e, peaKrluu c yogoir,

clr.rpraMr{, f €LrroreHoBoAopoAaMLr, aMMLTaKOM. 3UOKC Z4nhre cMoJrbr.

Terparz4po$ypan.

3.5. A.nrgerrrAbr rr KeroHbrr xr{HoHbr

Crpoenve, I'I3oMepvrfl v HoMeHKnarypa anbAerrrAoB 14 KeroHon. llolyueHr4e

€LJIbAeTIIAOB LI KeTOHOB OKI4CJIeHLIeM 14 AerzApkIpOBaHI4eM CIII4pTOB, rr4Aponl,r3oM

AI,Ir€LnoreHorIpotI3BoAHbIX, rl4Apararlzefi aqerlrneHa ero roMoJroroB. Oxcoczures.

Cneqn$zqecKkle MeroAbI flonyr{eHur apoMarr4qecKr4x €urbAerr4AoB H KeroHoB:

peaKIILII4 QoplrunupoBa:aLrfl (farrepvana-Koxa) n arlnJrkrpoBaHvrr (Opz4enr-

KpaSrca).

t0
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cBfl3r4 C:C.

Xurr4v.{ecKue cnoficrea. llpzcoe4r4HeHZe BoAopoAa. Pearcqzz

Crpoeuze u xapaKrepr,rcrr4Ka r<ap6ounnrnofi lpynnbr. Ounqze cBr3z C:O or

uyrneo$uJlbHblMl4 peal-eHTaMLr kr Lrx MexaHu3M: B3auuo4eficrnve c cznunurofi

fpnnupa),

fr4Apa3[IHOM,

rnclorofi, MarHrrfiopraunvecKr4Mlr coeAr,rHeHkrflMpr (peaxrunu

6zcynrSurov IIaTpkrL aMMr4aKoM, rkr4poKcprJraMr.rHoM,

eHI4nrvApa3I4HoM. Cun-, aHTI4- (E-, Z-) Ll3oMepbr coeAlrHeHrafi co cBq3bro C:N.

B:auuo4eficrsue co crll4praMlt o6pa^:onanHe rronyarleratefi, vr arler efi,.

flol utu ep v3ar\r4fl €rn bA e rr{A o B .

Tayrorvrepur. rcap6oHzJrbHblx coeAkrHeHufi. llo4nu)KHocrb aroMoB BoAopoAa npu

c-yrJrepoAHoM aroMe rap6ounnbHhrx coeAlrHeHuit. AtsgoJrbHar lr oroHoBa-rr

KoHAeHcarIus. Pearqzs KaHHzrlapo.

Orucnenze anbAerrrAoB Lr KeroHoB. Pearqu.a cepe6pxnoro 3epKa[a

KarrecTBeHHafl peaKrlrrf Ha aJrbAerr4Abr.

Mypanrznrrfi uurbAerlrA (Soprr,ranr4eru4). lloryvenue B rexHrrKe.

B OpfaHVqecKoM cr4HTe3e KeTeHa.

{zvr epus ar\krr KereHoB.

fluanl'geruar;' v ALIKeToHrI: o6que v orJrr4rrkrre bHbre ceoficrna no

cpaBHeHI4ro c nroHorap6oHrIJIbHbrMrr coeAr4HeHvrflM,vr. BnyrpuvroneKynrpHbre

(xelarnrre) coe4uueHvrfl. c Mer€LIIJIaMU AlrMerr4JrrJrlloKcrrMa r,r arlerr,rnaqeroHa.

Oco6ennocrt4 apoMarlzqecKl4x €rnbAeruAoB lr Keronos. Pear\w a yqacrveM

rpynrlbl C:O v 6eHsomHoro Konbrla (enerrpo$rlJrbHoe 3aMeqeHr,re B M-

flonnueprr Soprraanb4ervrqa. Yrcycnrrfi aru4eru4. Ero [onyr{eHr4e 14 rrpr,rMeHeHrre.

AqeroH, TexHI'IqecKI,Ie

MeTOAbI nonyqeHl,lf, r4 rrplrMeHeHr4e.

Oco6ennocrll HerlpeAenbHbrx urnbAerr4AoB Lr KeroHoB: peaKr\w a yqacrr4eM

rpyrlnbl C:O (upncoe4lrHeHl4e cunramnofi rucrorrr), o6onx peaKrlr4oHHbrx

IIeHTpoB: C:O u C:C (upzcoe4I,IHeHLTe 6r,rcynr$ura Harpvrr), nornueplr3arllrr 3a

cqer cBr3u C:C.

lloryuenue v r4crroJrb3oBaHlze

1l
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XlrHoHrr: o6pa:onauze xHHrr4ApoHoB, oKr4cJII4TeJIbHo-BoccraHoBuTenrnrrZ

noreHrlrrurJr vr ero 3aBr4crrMocrb or crpoeHus xrrHoHa; BarlMoAeficrgue c

fr4ApoKcr{JIaMI,IHOM, raJroreHaMrr, fanofeHoBoAopoAaMZ.

xapaKTep xr4HoHoB.

,{uenoSzlrHrrfi

3.6. Kap6onoBbre K[cJrorbr rr rrx rporr3BoAHbre

HoueHrr urypa Lr v3oMepuq.

foruororra.recrufi prA [peAeJrbHbrx oAHoocHoBHhrx KrrcJror. IrIx nonyyeHr4e

oKr4cneHneM IIepBI{r{Hbrx crrr4pToB vr anb.4eruAoB, u3 fiuloleHo[por43BoAHbrx qepe3

Hr4Tpr4Jrhr 14 qepe3 MeTaIiJIoopFaHHqecKte coe4r4Helll4fl, oMbrJreHlreM cJro)r(Hbrx

eQnpon. llpol,ruuureHHbre MeroAbI nonyqeHur rap6ouoBblx KI4cJIor oKI4cJreHrzeM

napa$zHoBbrx yrureBoAopoAoB, oKcocuHTe3oM.

@zgraqecrze v roKcprKonofLIrlecKr{e csofrcrea o.rlHoocHoBHbrx KI,IcJIor.

Crpoenue rap6orcumnofi rpyrrrbr z rcap6orclrJrar-r,roHoB.

Xuvtu.Iecrue csoficrBa. KogcraHrbr Kr4cJrorHocrpl. 3aeucprNaocrb Kr4cJrorHocrr4

or nprlpoAbr, KoJrr{qecrBa kr MecrorroJroxreHr4fl 3aMecrr{Terefi B MoneKynax

rap6oHonrrx Kr4cJror. O6pa"eonanne conefi, aHfLrApLrAoB, r€uroreHaHrrlApr,rAoB,

aMr4AoB, HHTpr4noB, cJroxHbrx e$zpon. Vlzyteuue MexaHLr3Ma peaxqrafi c

rroMorrlbro MeqeHbrx aroMoB Ha rrpLrMepe peaKrluu orepvSur<aqura. Baxnefiurue

cBor4crBa rrpoLr3BoAHbIX KLICJIOT pI plx npI4MeHeHLIe.

Mypanrunar v yKcycHa{ KLtcJrorbr. Vlx rexHr4rrecKoe [onyqeHr4e pr

rrpr4MeHeHue. Brrsurue )KLIpHbIe KI4cJIorbI.

Mrrra. florepxnocrHo- aKrLI BHbIe BerIIe crBa ([IAB ).

Heupe4elbHbre oAHoocHoBHbre KlrcJrorbl. Arpnronar v MeraKpr4noBat

Kr,rcJrorbr, zx eQzpu 14 HvrrpLrJrcr. TexnraqecKkle MeroAbr [onyqeHLIq 14 npl4Me-

HeHr{e. Xuunqecrze ceofrcrsa. floruMepu3arlr4-s vr conoJrrrMepr,r3arlr{r.

KporoHo e afl. vr o rrekrHoBa.f, Kr4cJrorbl.

Xupu r.r MacJra, ?rx crpoeHkre u cocraB. Brrcrrxaroqr4e Macra. lloHqrr,re o

rr4Ap o f e H v3 arllrr4 xrlp o B.

lnyxocHoBHbre HacbrrrleHHbre Kr4cJrorhr. Oco6eunocrr.r Qurravecrux

xzMr4qecKzx cnoficrs rqanererofi, nranoHonofi, .aurapnofi, rnyraposofi

vl

V
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alunl{HoBofi K}IcJIor. Texnu.recrze cnoco6rr vrx rroJryrreHrzr, ceoficrea vr

npuMeHeHr{e.

Aporr,raruqecKl{e rcap6onoaue KrrcJrorbr. VIx nonyqeHr4e oKr4cJreHrreM

apoMarl'ItlecKl4x yrneBoAopoAoB. @zsz.recrr,re cnoficrea. XzNanrrecKr4e csoficrea:

peaKrlr..rr4 c yqacTr4ena rap6orcnlruofi lpy[rrhr n 6ensoDHoro Konbrla.

BeHsofiHas KI4cJIora. lleperucr 14 rr4ApolepeKr4cb 6ensozra. (Dr eBafl,

repe$raneBa-s KncJIorbI, Sranenufi aHrrrqpr44. Czureu4qecKoe BonoKHo raBcaH.

C an n qun o B aq KucJI ora. C ar zqzn o B o Kr4 c Jr br fi laatpuit, acnvrpzr:a, c aJr o Jr.

f allonas Kr4cJrora. TaHnznrr . [y6urer.u.

3.7. ArorcoAepxaqre opraHlrrlecKre coeAlrHeHufl : HrrrpocoeAr{He Hnfl ,
aMIlHbr, A[a3o- I| a3ocoeAIIHeHIItl
HurpocoeArHeHrq

Horueurrrypa, rnacczQuKaIJufl, r4 r43oMeprar MoHoHr4TpoanKanos. floryqeHr4e

HI,ITpoBaHLIeM aIIKaHoB, rI3 r€rJroreHanKaHoB (nyrneoSvJrbHoe raueqenze).

CrpoeHue Hr,rrporpylrrbr. @zszqecrcue cnoficrna. [unonrnufi MoMeHr.

Xrauzqecxue csofi crna. B occraHoBJreHze. Tayro Meptrfl . Amznnoct

BOAOpOAHbIX aTOMOB IIpLt 0,-yfnepOAHOM aTOMe, KOHAeHCarIkrfl, C anb4efr4AaMr{.

Pearcuuq c a3orLrcrofi ruclorofi.

IrIs o rra ep r,rf, , KJI ac c r4 Q nraqur r.r H oM e HKn ary p a ap o M ar Lrq e c KLrx

HllTpocoeruloer'uit. floryveuple HLITpoBaHr4eM 6ensomHoro Konbrla. Hzrpyroque

afeHTbr, ycJroBr4r rrpoBeAeHLTr peaKrlr4lr r4 MexaHu3M.

XnuzqecKne csoficrna. BoccraHoBJreHrae apoMarr,rqecKkrx Hr4Tpocoe4uuenzfi n

nefi rpanrHofi , Iqero.rHofi u rcuc r-.oit cpeAax. Axrunzpyroqe e BrrkrflHne

HITTpOfpyIIIIbI Ha 3aMeCTHTeJrpr B OpTO- V napa-[OnoxeHr4qx B peaKrlr4flx

nyxneoSuJrbHoro 3aMelleHr4s.

Aprunur.

Knaccn$I,IKaIIut aMI,IHoB: rlepBl4t{Hbre, BTopl4rrHbre, Tperr4rrHble. Houen-
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flonyveru4e aMrIHoB TLIIKTIJII{poBaHI4eM aMMI,raKa raJroreH€TJIKaHaMH n cIrI4praMI4,

BoccTaHoBJIeHrIeM zBorcoAepxalru4x coeALIHeHufi (nzrpocoeAuHeunfr, oxcr,rMoB,

Ht4Tpr4noB, aura4on). @rEsz.recrue cnoficrBa aMuHoB.

Crpoenze aMI{HoB. .p3-Co"to fl:akre aroMa a3ora. Xapar<repzcrrrKa ce-{sefi C-N

u N-H.

Xrzrvrzqecr<ze 14 ToKcl4KoJror[qecKze csoficrsa. OcHoeHocrb, 3aBr4crrMocrb

KoHcraHTbI ocHoBHocrLI aMI4HoB or pIX crpoeHkr-fl. Alr<unupoBaHr4e Lr

arlkrnr4poBaHr4e.

flonqrze o ALTaMI4Hax. fercaMerlrneHAkraunH. floryvenr4e cr4HTerrrr{ecKofo

BoJIoKHa " HafiroH ". 3Ha.IeHue npol43BolcrBa cllHTerurrecKr4x BoJIoKoH.

falorenzpoBaHl,Ie, HLITpoBaHLre u cynbQupoaanze apoMarrrrrecKr4x HH9B.

[uaso- rr a3ocoerrrHeH[fl.

Pearqur llaa3orupoBaHus I{ ee MexaHr43M. Ase Soprr,ru Aza3ocoe guueuuir:

coJII4 Ar4a3oHlrfl Lr AvrL3orLrApoKcI{AbI. Pearqurz cotreraHr4fl lthra3ocoehuue]g{uit c

apoMarI4qecKI,IMI4 aMI4HaMU vr Qonolantn. MexaHrasM peaKrlrllr a3ocor{eraHufl.

A:ocoe4uHeHr4-f,. XpouoQopHbre v ayKcoxpoMHbre rpyuflbr. AnazHo- pr

f r4 Ap o K c z a3 o Kp ac n T e rrLT.

3.8. CepycoAeplKarque opraHuqecKre coeArrHeHr{fl

Tuocnraprrr, vrvr MepKanraHbl lloryueHrae 14 Qz:uuecrcze cnoficrsa.

Xurr,ruqecxze

Csoficrna: Kt4CJrOTHhre CsOfiCrSa (o6pasonaHrae ruonaron), oKkrcJreHrre Ao

4ucym$nAoB r,r cynrQorczcJror.

TzoeSnpbr, Lrrvt cylr@z4u. llonyveHr4e zurKurnlrpoBaHr4ela cynr$krroB Lr

TI4oJIaroB. OnszqecKple cnoficrsa. XuvvtrrecKr4e ceoficrea: o6pa:oBaHpre

cynrQorckrAoB z cynrQouor.

CylrQorl4cJlorbl. lloryuenze: cynrQooKLrcneHr4e uurKaHon, cynrsprpoBaHrre

apoMarl{qecKl4x yrJreBoAopoAoB. Ceoficrsa: o6paroBaHHrze conefi, aMr4AoB Lr

cJro)KHbrx eQzpon.
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4. IETEPOIIIIKJIIIIIECKIIE C OEAI4HEHIIfl

4.1. [qr[qJleHHbre rerepoq[KJrbl

Knac cuQ r4Kar\Lrfl z o6 rque npr4 HrIr4 nbr HoM eHKnarypbr rerep oquKJr o B.

flf,rzqreuHbre rereporluKrr4rrecKlre coeAr4HeHus, c oAHr,rM rerepoaroMoM:

Qypan, ruo$eu, m{ppon. O6rque MeroAbr r,rx ronyqeH:zfl uz 1,4-aurap6ouurbHbrx

coeALIHeHVI4, B3aI4MHbIe npeBpaqeEr4fl STLIX

Aponaarzqecrnft xapaKTep rsrLrtureHHhrx

Peaxquz 3aMerrleHrr{: ranoreHr4poBaHlre,

arlunr4poB aHVe. Pearuuz rrpzc oeAr4 HeHvrfl .

I4nAon. Kucnoume ceoficrsa. Pearqura 3aMerueHzq: r€LrroreHr4poBaHne,

cynr Q upo BaHr4fl'- HLr rpo BaHLre.

llqrz.IrreHHrre rerepoquKJlLIqecKr{e coeArlHeHr4s c HecKonbKr4Mkr

rerepoaroMaMkl : rruppon, rzMrrAa3oJr, TI4a3oJr. Zx saxHe iustue ceofi crea.

4.2. IIlecrrrqJreH H bre rerepoq rrKJr br

flupuguu KaK flpeAcraBrrreJlb r-ereporlr4Krr4rrecKLrx coeAu:newuit c oAHr,rM

rerepoaroMoM: ocHoBHocrl, o6pasoBaHI4e coJrefi, peaKrlr4H c r€uroreH€LrrKaHaMr4.

P earqHrz ene rrpo $r{JrbHoro r.r HyKneo Q w uroro 3 aMerrleHr4r.

XunoruH - coeAI4HeHLIe c KoHAeHcr{poBaHHbrM rerepoquKJroM, aHuuror

nkrpkrl.krHa Ia naoraJwrHa. Ero pearIILTI4 rro aroMy a3ora (o6pasonaHr,re colefi z

orcu4a), a raruKe enerrpoSLIJrbHoe u HyKneo@uruuoe 3aMerrleHrre B Konbqax.

flupnwuauu KaK npeAcraBllTeJlb rxecrLrrrreHHbrx rerepoqvKnr4qecKr4x

coe4uueHzft c AByMt rerepoaroMaMLI. Ero ocHoBHbre ceoficrea, peaKqr4r4

HyxneoQnJlbHoro I4 sneKTpoQulrnoro 3aMerrleHr4x. flpousBoAHbre rlrpr4Mr4AvrHa B

cocTaBe HyKneLrHoBbIX KLtcJIoT : ypaquJl, TLIMLIH, III4TO3prH.

5. SJIEMEHTbI EI4O O PIAHI,TTIE CKOI;I XI/iMiMVT

5.1. AeruHoKlrcJrorbl, [erITlt4.brr 6e;rrcn, HynJreorrrAbr, HyKJrer.rHoBbre

KIICJIOTbI

Houeur<larypa, crepeoxuv'ufl, Lr KrrcJlorHo-ocHoBHbre csoficrsa aMr4HoKI4cJror.

Pearqrzz aMIlHoKpIcJIor in vivo: HeoKlrcJrrrreJrbHoe vr oKr4cJrrireJrbHoe

feTepoqrrKrv qecKHX

feTepoqzKJrr4qecKr4 x

cynrSzpoBauvrfl,

coe4vHenrafi.

coe4nHeur.rfi.

HI4 OBaHI4e,
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eQupoe, peaKlluu c yqacrrreM

aqr4nLrpoBaH[e, peaKIII4LT C

BHyTp r,rKoMrIJIeKC HbIX C OeAI4H elc'nit,

aMrrHofpynnbl

yqacrr,reM o6eux

oTrrle[neHl{e [pI4

o6pasonaHze corefi v

rpynr: o6pasonauze

H afpeBaHlrl1l aMI"4HoKI4C JIOT

Ae3aMr4HHpoBaHre, 4er<ap6orclrnr4poBaHl{e. flpenparqeHl4-laMl4Kl4cJlor in vitro:

peaKrlr4r4 c yqacrr{eM Kap6oKcr.,rnbHofi rpynnll - o6paroraHue coneil 14 cJIoxHLIX

aMMr4aKa r4Jrr4 BoAbr B 3aBr,rclrMocrI4 or paclonoxeHl4q SyHxqIaoHa[bHbIX rpy[I.

fleurzAsafl. cB;r3b.llonyreHr{e rrerrrlrAoB rI4ApoJII43oM 6enra. CuHleruqeoKl4e

rryrt4 rtonyqeHu.fl nenrlrAoB pr3 aMzHoKI,IcJror. MeroArr 3ailIIlTbI aMzHo-

(aqunuponaurae) u rap6orczlurofi (erepzQzraqnr) rpyml u cr'flrlze 3aqkIrHbIX

fpynll flpv cI,IHTe3e ITeTITIIAOB.

Eelru. I4x rnaccz$nnarJvrfl, Ha nporellHbl 14 nporeLIAbl. flepeu.r.laafl,

BToplrqH ar, Tp erlzqH afl, vr qerBeprllqHat crpyKTypa 6 erro s.

Hyrleoua4u 14 HyKJreorrrAbr, coAep)Kalque ocrarKl{ IILITo3LIHa, TvIllluHa,

aneHvrlja, r43arkrHa v ypa\r4na.

HyrnenuoBble KI4cJIorbI. ,{eaorcHpIa6onyrlel4HoBble KI4cJrorbI (AFII() v

(PHK): ux crpoeHlle h ponb B xt43HeHHbIXpu6onyxnellHoBble KLIcJIoTbI

[poqeccax.

llonsrue o SeprraeHrax Lr M xaHI{3Me krx Aeircrsufl'. Vlsru6I,ITopbI v

rco$epueurrr. BurauuHbl KaK LIcrotIHIlKu rotpepueHToB.

5.2. Jlurluast

crrr4proB.

Tepneutr.

Kap6ononble KI{cJIorbI, BbIAeJIf,eMbIe Iag manefi rr KJIeroK.

TpnrnraqeprrAbr (xzprr) - e$upu Bbrcruux rap6ononblx KLIcJIoT rJII4IIepIiHa.

(Doc$onzruAbl - npoLI3BoAHbIe InHqepLIHa z $ocQopnofi KI4cJIorbI.

Bocra - cJro)KHbre e$npu Bhrcrrrr4x rap6ononblx KI4cJror pI BbIc[rI4x xI4pHbIX

KnaccuQuKarll4t vr crpoeHue reprleHoB. Crcunu4ap KaK

BaxHefirxufi [poMbrrxJrensrrfi ucrorrHlrK TeprIeHoB. Z:onpeHoBoe npaBuno.

AnuQaruqecKlre reprleHbr: Mr4pIIeH, repaHkIoJl, IILITpanb, JILIHaJTooJI, HX nonyrreHne

vr crpoeHr,re. MogoqlrKJrnqecKr4e repneHhl: MeHTaH, JII4MoHeH, TeprrI4H,

Tepnr4Hrr44pat,, MeHToJr, t4x rronyqeHrre kr crpoeHvte. BuguKJII'IqecKue repneHbl:
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rII4HaH, cL-IrI4HeH, KapaH, 6opnau. lloryueur{e JrrlHzlJroona u r<arr,r$opbl I43 q,-rII4HeHa

KaK rrptrMep rny6 orofi xuuuqe crofi nepepa6 orKr4 cKr4rr urapa.

cuolsuue Kr.rcJrorhl u naHraQoJrb KaK crryrHLrKr{ cKprrr:zftapa.

5.3. VrureBoabr

Kn ac c u Q .aKa\Lrfl yrJr e B oAo s. Mo H o -, o Jrr4ro - n ilo 
'lzc 

axapv Abr.

MonocaxapnAbr.

Knaccu0vKar\vrfl. feneru.Iecrcufi D-p"a caxapoB. Snanrzoueprr,

ArracrepeoMepbr kr grII4MepbI. Tayrolaepvfl v crepeoxr4Mr4r MoHocaxapr4AoB.

Crep e oxrEM 14 r rJrr{Ko3r4 AHoro rIeHTpa, aHoMepbr. f sreHze Myrap orarlr4 r4.

llonyr eru4e MoHo caxapr{AoB rLrAponLr3oM Arr- r4 rronz caxapr4 AoB.

Xzlazqecr<ze ceoficrBa. Pearqzrz orKphrrhrx Qoprvr: oKr.rcJreHr4e, BoccraHoBJreHne,

B3AKI MO,IIEKICTBI4E cuHznrnofi rucrorofi, fLr ApoKcLr JraMkr HoM,

Qenunrz4pa3l4HoM, onl,IMepn3ar\vrfl noA 4eficmueu rqelo.refi. Peaxuuu ur,rK-

ruqecKux Sopu: anKI4nI4poBaHLTe (vacrzvnoe h uomroe), o6pasonanue N-

rnv Ko3r.rl oB, arlr4JrLrpoBaHLr e. Epoxenze MoHoc ax apvqoB.

!ncaxaprAbr.

KnacczSvKar\ufl Lr crpoeHl,Ie: BoccraHaBJrlrBarcqrre (vramrosa,

qello6uosa), HenoccraHaBJII4BaIorIr4e (caxaposa, TperaJro:a). ZnneprHufi c ap.

Ceoficrsa BoccraHaBJllIBaroqvx AtrcaxapvrroB peaKrlr{kr c yqacrr4eM

xap6onnnrnoft lpyrlnhr, noJryaqer€urbHofo pr cnr4proBbrx ftrApoKcr4JroB. Csofi crna

HeBOCCTaHaBIUBaTITII4X AVTCaXapIdAOB - peaKrIVV c yqacTr4eM crrrrpToBbrx

fr4ApoKcunoB.

B ucur u e rroJr [caxapr.rA br : r(paxMaJr, rleJrJr roJrosa.

PacnpocrpaHeHr4e B npzpoAe, crpoeHr4e, npkrMeHeHze. fz4ponr,r3 KpaxM€rna

HzrporlertrarKa.rIeJlnron03br. SQrapu UEJIJIIONO3bI.

K 6orcnueu4nrlenJrroJro3a. zcrycrneHHbre BoJroKHa Ha ocHoBe ueJrJrrcJro3br.
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6. 3 K C TI E PI4ME HTAJIbA-fl O PIAHI,TqE C KAfl XI,IMI4fl

llpanula rexHr4Krl 6esonacHocrr{ npr4 pa6ore B na6oparopun

opraHur{ecKoro cI4HTe3a. O6opy4oBaHI,Ie n ocHoBHrre upz6opbr Anf, rrpoBeAeH'{

xI4MLIqecKI4x peaKllzfi, nrr4elreHvrfl, oqr4crKrz Lr Lr1eHTnQzraqzra opraH2qecK1rx

BerrIecTB.

Pas4elenve v oqzcrKa opraHllqecKr4x BerrlecrB. Pa^:4eneHr4e cycnenszfi:

QunmponaHvIe, qeHrpIa0yrl4poBaHr4e. Pas4eneHr4e r4 oqLrcrKa rBepAbrx BerrlecrB:

Kpl4crannv3ar\vlfl.. Bo3roHKa. Pas4elenze )KzAKLrx cnaecefi 14 or{r4crKa )KurnKr,rx

BeIrIecrB: Irpocrat u SparcquoHHa.f, neperoHKtr npu HopManbHoM H rroHr,rx{eHHoM

I.aBne]Jkrkr, perrzQvlKar\Hfl., neperoHKa c BoArHhrM napoM. KonqeHrpapoBaHr4e

pacrBopon. SrcrpaKrll4t opraHllqecKI4x BerrlecrB. Cyuxa opraHr.,rqecKr4x BerrlecrB.

Xporuarorpa$uvecxue MeroAhI pa3ileneHtrfl opraHur{ecKr4x BeurecrB: ra3o-

a4c op6qv oHas., ra3o-xlrAKocrH atr, ToHKocJro fiHas z np enap urprBHafl .

[onyr{eHr4e rrporr3BoAHbrx pa3nlrqHhrx KnaccoB.

Quszr<o-xr4Mr4rrecKI4x KoHcraHT: TeMrreparypbr

lJIaBJreHIIf, , rroKa3aTenf, lrpenoMJleHr,rr.

Z4eHrz$uKarlur opraHlrqecKlrx BerrlecrB. Ka.recrseHHbre

Onpe4ereuze

fllaHzpoBaHze n [pLIeMbI opraHlrqecKoro cr4HTe3a. Baxsefiruue rr,rrrbr

peaKIII4H An-lt [onyrleHrlt opraHuqecKrrx BerrlecrB: uyueoQraJrbHoe 3aMerrleHqre y

HacbIIrIeHHoro aroMa yrnepoAa, sJleKTpoQumuoe [p[coeAnHeHr4e rro KparHbrM

yrnepoA-yrnepoAHblM cBfl3flM, nyrneoQzJrbHoe [pucoeAr4HeHr4e no KparHbrM

cB{3l[M, KOHAeHCarInLr,) peaKIII4I4 paAlrKanbHofo 3aMerrleHkrfl kr rrpr4coeAzHeH]|1|fl,,

enerrpoQuJlbHoe 3aMeIrIeHlIe B apoMarr4qecKoM pflp1y, peaKrlrnr oKr4cJreHr4-rr vr

B oc craH o BIreHLrt, ckIHTe3bI c npzMeHeHv eM MerurnJropraHLI rr ec KI4x c o eAI4 lFrelg.uit.

7. CTIEKTPAJIbHbIE ME TOAbI AHAJII,I3A OPIAHIIIIE CKI4X
coEAr4HEId.I/.r

7 .1.. V trsrpaQr.roneroBafl c rrercrpocKorr rrfl

Bne4euIae. 3nerrpoHHoe nos6yx4eHze MoJreKyJrbr. llpupo4a rz roryqeHr4e

V@ cuexrpa. Vcrpoftcmo LI ocHoBHbr npzHrlrlnrr pa6orn coBpeMeHHux V(D-

KHNEHI4'.

peaKrlr4r4 V

naNHefiruux

reMneparypbr

l8



cneKTpoMerpoB. flo4roronxa o6pa:qoe K cbeMKe. I4nrepuperaru4{ cneKTpoB.

Xapanreptrcrr4qecKue IIOJIOCrI [OUIO[IeHrlq opraHuqecKr,rx coeAzueunfi:

COeAI4HeHLI-[' cOIep]KaIIIAe TOJIbKO O-sneKTpOHbI; HacbIuIeHHbIe coeAr4HeHz-f,.

coAep)Kaqr4e n-9neKTpoHbr; coe4vrIJeIJLr', coAepxauve 7r-gJIeKTpoHbr;

colptlKeHHble cl4creMbl, ctlcreMbr c 4luunofi qerrbro colppKeHzq.
rerepol{klKrI4rlecKl,Ie coeAuHeHr4r. llpnrueHenne yO crreKTpocKorrr4r4 nnfl
z4enraSzKaIII4H opraHzqecKux coe4znenzfi, KoHTponr KatrecrBa flpoAyKrlrrr4,

rrapaMeTpoB TeXHOJrOfr4qecKLrx

opraHprrrecKr,rx pearqzfi .

IIpoqeccoB, Anfl u3yqeHprfl KLrHeTr4Kr4

7 .2. UnfipaKpacnafl crreKTpocnorrrrfl

Bre4enze. Bu4rr rore6aHr,rfi B MoneKyne. floryvenze I,IK cneKrpoB.

YcrpoficrBo 14 ocHoBHbIe [pLIHIILt[u pa6oru coBpeMeHnrrx ZK-c[eKTpoMerpoB.

llolrorosKa o0p€BrIoB cbeMKe. I4urepnperar\vrfl CIICK OB.

Xapar<replrcrLrqecKne rpyilrroBbre

aJIKeHbr, aJIKLIHbI, apOMaTI4rIeCKUe

JIaKTOHbI, aHrI4ApI4AbI U f€LIIOreHaHfr4AprrAbI Kr'IcJror, aMr4Abr, aMr,rHEr, coJrr4

aMHHoB, Hrrrpllnbl, u3oIIVaHarbI, Iz3orLloqnaHa'rbt, TIzoJIbr, cynr$orcvrqbt,

cynr$orcracJlorbl, rerepoqvKll4qecKue coe4uueHzr). llpzueueuze I4K

cneKTpocKorrnr4 Anfl z4enrzsuKar\kru opraHr4rrecKr4x coe4uneuzfi, KOHTpOTq

u3yrreHI4flKaqecTBa npoAyKllllu, IapaMeTpoB TeXHoJIorI4\IecKI4X npoqeccoB, AII',

KrrHerr4 KLr opraHprqecKvx pearquft .

7.3. CuercrpocKorrufl qAepHoro MarH[THoro pe3onaHca

Bee4euue. MarnzrHrre csoficrBa rAep. Teopzx tMP. Xr,rNaz.recxzfi c4uar.

Cuuu-cuuHoBbIeB3aVMoAeitcrsng'Aep.XzunqecrHfio6vreH.

Cnercrprt nporoHHoro tAepHoro pe3oHaHca opraHr{r{ecKzx MoneKyn.

Xurrazqecxufi cABuIr rlporoHoB, BxoArrrlr4x B p€BnLrqHhre rpyrrnr{poBKr4.

3anzcuuocrr pesonanurofi qacrorbr or crpyKTyphr. Crrus-cnuHoBoe

rracrorbr opraHr4qecKr4x MoneKyn ( raHrr,

yrneBoAopoArr, cnr4prhr z Qeuolrr, [pocrbre

a$nprr, KeroHbI vr €LIIbAerI,IAbI, rcap6ononue KzcJrorbr, cJro)KHhre eQzprr u
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