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1. Ilenu vsailaqv ocBoenuq AlrcuurlJrl{nr't (tuogyll)

Ilenr AI{cqurIJrI{HbI :

H3) {eHI{e rrcToprrH pa3Bvrrtrs., coBpeMeHHOlO COCTOt]c^trfl. tr [epcrIeKTIrBHbIX Uanpanleuuit

reoperuuecroft oprauuuecxoft xI,IMI,rr4 14 TIpaKTHKIT roHKofo opfaHuqecKoro cpIHTe3a' rITo

ueo6xoAuuo Anq e$(perrranuoro ocBoeHut ocuosHofi upo$eccuoualrHofi o6pa:onareluroft

rrporpaMMbr rrocreBy3oBcKoro rrpo(beccnoHaJlbHoro odpasonauur (acnnpaurypa) no HayqHoft

crreUr4aJrbgocru 1.4.3. Oprallr4qecKa.fl xr,rMl4t rI rIoAroroBKIr KaHAI4AarcKofr AIrccepraIIlII{.

3aAa.ru ArrcqurrJlI{Hbr :

o3HaKoMneHrre c racropuefi pa3Bvrrtrg. opraHl,Iqecroft xlarrluu u ee coBpeMeHnoe cocrotHl,Ie;

rroHrrMaHrre ponu v 3HaqeHr4{ opfaHHrlecKofo cLIHTe3a B pa3nI,Ir{HbIX o6nactgx

rrp o r.r3B oAcTB a I4 HayqHBIX I,ICCJIeAOSaHI4I ;

3HaHr4e reoperr4rrecKr4x Lr MeroAonofuqecKux npo6nerr,r conpeuennofi opralrzuecroil

Xr4r,lzkr, IIepCleI(TI4BHbIX HanpaBneH Ufi. paZnrr:l.s OpraH[rleCrOfi xurunU ;

r{crroJrr*oBaHr4e MeroAoB $u:nxo-xNMl,IqecKoro alr^urv3a B ycraHoBJIeHI4Ir crpyKTypbl

opf aur4rrecKr4x coeAI{H ewuit tt pelxeHl4s Apyrux AI4HaMI4qecKux 3 aAarl.

2. Kounereurlrrrr o6yuarorqerocn, {ropMl{pyeMble B pe3yJr,Tare ocBoeHus AaHHoii

AHCIIUIIJIIIHbI
fIK-7 - cnoco6nocrb r4crroJrb3oBarb snalprs. 3aKoHoB u leopuit opraHllqecxoft xurvlrau s

caMocrosreltnofi HayrrHo-r{ccneAoBareJrr,cxoft Ae.greJlr'Hocrlr rlo HarlpaBneHHoMy cI4HTe3y

coe4zueHrafi c rroJre3HbrMr4 ceoficreaN,IlLrlrkr HoBIIMI,I crpyKTypaMI,I, B ycraHoBJIeHI,I[ ux

crpyKTypl,r, B r4ccJreAoBalvwr peaKrlrroHHofi cnoco6Hocrlr n [onyrreHl4lr HayqHbIX pe3ynbraroB,

yAoBnerBop{rcrqux ycraHoBneHHbrM rpe6onanutM K coAep}I(aHLIrc A}rcceprallufi sa col4cKaHlre

yuenofi crerreHu Kalp.krpLaraHayK rro nayunofi c[eql{aJlbHocru 1.4.3. Opraul4rrecKa.fi xHMH.fl.

nK-8 - roroBHocrb LrcrroJrb3oBarb coBpeMeuHyro HayrrHylo amlaparypy I4 coBpeMeHHbIe

MeroAr,r Susut<o-xuMurrecKoro alaJrvr3alpu npoBeAeHI,II,I HafrHbIX HccJIelonanufi;

IIK-9 - cnoco6Hocrb rrpeAcraBJrsrb pe3ynr,Tarbl Hayrruo-I4ccJleAoBareJlrcrcofi pa6oru B BIrAe

KparKoro AoKJraAa, rrpe3eHTarlur4, :nayrrnofo orrrera, HayrlHofi ny6nzxaqun (o6sopbl, crarbl4,

Te3r{cbr Aoroanos), anrope(pepura KaH4rr4arcrofi Al4cceprarlrllr B coorBercrBl{I{ c [pIrHsrbIMI4 B

o6rracru opraHl4r{ecnofi xurunrz HopMaMI{ Ir ilpaBl4naMlr.

B pe:ynrrare ocBoeHr4.fl OII nrrnycKHrrK Aon)Ken o6laAarb cneAyIorUIrMLI KoMnereHIII{.flMI,I:

. 3uarr: ocgoBbr reopwr crpoeHlrr opfaHr4r{ecKlrx coeAl{Hentrit, ee cB.fl3b c xI,IMIlrrecKHMI4

cnoficrsalar4; ocHoBbr crepeoxr4Mau u roHSopMaU[oHHoro aHaJILI3a; MexaHI,I3MoB opraHuqecKux

peanquft rr MeroAoB Hx r4ccJIeAoBaHLrs., oco6esnocrl4 MeroAoB cI{HTe3a I,I x}IMtrqecrrax cnoftcrg

pa3nnrrHbrx KJIaccoB opfaHur{ecKrlx coeAuneunfi, 3aKoHbI xvrMLrlr I{ gKcrIepuMeHTaJIbHbIe Saxmr,

nexarque B r4x ooHoBe: ocHoBHbre reoperlzqecKue KoHIIeIIIHI{ xvrv,krr4 (nepno4ra-recKa.f, cl4creMa

SJIeMeHTOB, CTpOeHI{e aTOMa, KBaHTOBO-MeXaHLIqeCKat 3neKTpoHHalI TeopH.fl, KI4HeTI{Ka Vr

TepMoAHHaMr{Ka, KaraJII{3, p eaKIIL{oHHat cno co 6Ho crr uolexyl).
. Yuerr: [pl4MeHrrb reoperr4rrecKr4e ocHoBbI K otrncaHLlro MexaHI,I3MoB opraHI,IqecKHX

peaxqnil, nrr6upart nau6olee noAxoAfirlr{e MeroAbI c}IHTe3a Ia LrgeHua(pkrKatp4r4, rlnaHnpoBarb

nan6olee npuevlenarrfi Merol cr4HTe3a orll{caHHofo B nlrreparype coe,4I4HeHLIfl, perrarb

KoHKperHbre npo6levbl opfaHrruecxofi, Qu:rauecxofi u aHaJllrrl{qecxofi xutr,ll4l,I, Kacarotq?Iect

crrHTe3a, xr{MrrqecKrrx [peBparqeHnfr opraHnqecKux coe.4lrHeHnit H IueroAoB aHann3a c yqacrl4eM

opraHr4qecKllx coeAI{HeuHfr .

. Bnagers: ocHoBHbrMrr MeroAaMr{ opfaul,IqecKoto cIrHTe3a, Mero.4aMI{ I{ nprIeMaMlr

pa6omr co clerlr4aJrtnofi nocyp;oitu npu6opalru rro orrpeAeJleHnro ocHoBHbIX Susuxo-xtlMllqecKux
ceoficrs cr{HTe3r{pyeMbrx BeqecrB; AononHr4Temnofi rulreparypoft; IaHTepuer-pecypcaMl4,

MeroAaMpr or(cflepr{MeHralrnoft x:aM:rlv; rgIaccI4qecKI{MI{ MeroAaMI{ KarrecrBeHHoro v

Koirr4qecrBeHHofo ananrlr3a opraHurrecKr4x BerqecrB; cnoco6auu HHTeprIperaIII4Ia pe3yJlbraroB,

oneKTpoHHrINrIa 6asar\al{ AaHHbIX.



3. Crpynrypa u o6reu ArrcqurIJrI{HLI
Ta6nuqa 1

Bra4 yue6nofi pa6ot'I Bcero qacoB

(ar<a4errauuecKr4e

qacn)

Hacon B ceMecrpe
(axa4err,tu.recKl4e .{acH)

5

O6uufi o6reu 3aq. eA. 4 4

qac 144 144

LIs lgux',
rlacu ayArrropHofi pa6oru (ncero): 32 32

Jlexuupr l6 l6
fI oaxruq ec KlIe 3aHtrr4.fl L6 t6
Jla6oparopHue / npaxruuecKue 3auflT:'rs, ro
rroArpyfirraM

0 0

rlacrr BHeayAlrropnofi pa6orr'I, BKrroqas

caMocroqreJrr,Hyrc pa6ory ooy.raroulerocJ{

76 76

Br.r4 nporraexyro.trofi arrecraur{n (an$. 3aqer,

KauAr{Aargrzil sxsanreH)

36 KasAraAarcxrafi sxgarvreH

36

4. Cucreua oIIeHuBaH[s

AcnNpaHmr cAaror gK3aMeH n ycrnofi $opl'.re KoMrrccrrl4, cocrosrlefi r,r3 Tpex

rrpenoAaBarerefi, unaeroulrlx crrerlr4anr{3arlurc s o6racrIa opfaHrlqecrofi xulrvu (o4Izu r.r3 Koropbx

r.rMeer crerreHb AoKTopa uayx), ro BorrpocaM 6ureton, c$oprtrupoBaHHblx Lr3 BorlpocoB,

rrpr4BeAeHHbrx B rrpr4non<euzu 1.

Srganreu [poxolr,rr n ycrHoft Sopue, s 6l4rere ABa Bonpoaa, acrftrparTy .qaerc.fl 60 rvruuyr

Ha froAforoBKy K BorrpocaM.

llpu BbrcraBJreHr4r4 oIIeHKLI

cneAlro rr{r4 Mrr Kp HTep 14 flMLr :

Oqeurn <<omrwlHo> 3acnyirr{Baer acrIHpaHT, o6Hapyxcnnruufi BcecropoHHee,

cr.rcreMarr{rrecKoe H uy6oroe 3HaHHe yre6uoro Marepuana, yMeHI{e cno6oAno BbIIIoJIHflTb

3a4aHvrfl' [peAycMorpeHHbre uporpauuofi. Ha ece Borrpocbl 6utera AaHbr noJrHbre orBerr,r.

Co4epxtaHue orBeroB cBrrAereJrbcrByer o6 ynepenHblx 3HaHI4flx acnnpaHTa Ir o ero )MeHw4
perrrarb npoQeccuoHaJrbHbre 3a4a'ur\ coorBercrByrouue ero 6y4yrqefi xazuru$vrnary:av'

Oqesrcu <<xopotao>> 3acnyn${Baer aclupaHT, o6Hapyxtunurufi nomroe 3HaHr,re yre6noro

Marepnana, yclerrrHo BbrrroJrH.flrorqufi npe4ycMorpeHHble rlporpaMMHble 3aAaHus. Ha Bce Borrpocbr

6uteta AaHr,r orBerbr, [purieM na 66rnruyro qacrb BonpocoB ,4aHbr rronHlle orBerbr. Co4epxanze

OTBeTOB cBIIAeTenbCTByeT O AOOTaTOTIHLIX 3HaHI4.tIX BLIlycKHI4Ka I{ O elo yMeHI{II pelxaTb

np o rf eccu oH aJrbHbre 3a1aqv ) co orB ercrByrorqrre ero 6yayrqefi r<n anz Sr4Karlr4r,r.

Oueuru <gdoanemaopumenbHo) 3acnyxrrBaer acrrrrpaHr, o6uapyxruernuir 3HaHrrfl ocuoBHoro

y-re6noro Marepr4ana n o6rerrae, ueo6xoArzrr,roM AJUr Aamneftmefi yre6n r4 npeAcro{rqeff pa6oru no

upoQeccuu, cilpaBJltrrc:l\uitcs c BbrrroJrHeHr,reM 3aAaHufi, npegycMorpeHHblx rlporpaMnroft. Ha nce

Boirpocbr luteta AaHr,r orBerbr, Ho Ha 6omuryro qacrb BorrpocoB AaHbr HerIoJIHbIe orBerbr.

Co4eprranue orBeroB cBll4ereJrr,crByer o HeAocraroqHbrx 3uanrrrx acnkrparTa.

Oqeuxa <<ueydosnem6opunxetrbHo) Br,rcraBrrfle-rcs. acmrpaHTy, o6napyxrr4BrrreMy npo6ernr n

3HaHHrx ocHoBHoro yue6Horo Marepr{ana, AorrycrrrBrrreMy nprrHrlrrnuaJrbHbre ouru6rcu B

BbrrroJrHeHHH npeAycMorpeHnbx rrporpaMMoit zanauvit. Her orBera Ha oAr{H Borrpoc 6urre'ta.

Co4epxranue orBeroB cBr.rAerenbcrByer o cra6ux 3HaHHrx acrrpalnTa r.r o ero HeyMeHr.iu peruarb

np o S e c cu o H aJrE H bre 3 a4arlur, c o o rB ercrB yro ulr e er o 6ygyrqeft x n a,rra (f krKar\Lrpr.

5. CogepxaHr{e ArrcqrruJrrrHbr

5.1. Teuaruqecrcufi [JraH AucrlurrJrrrHbr

Ha sK3aMeHe KOMr4CCI4.f, AOnXHa pyKOBOACTBOBaTbC'



Talr'uua2

i\!
n/u

HauueuonaHrre reM u/uttu
pa3AeJroB

O6rem ArrcqrrrrJrrruu (mogy.nn), uac

Bcero Bu4u ayArrropHofi
pa6orrr

(ara4eulrue cKlre uacu)

llnrre
BIIAbI

KOHTAKT-

nofi
pa6oru

N
F
4
w.
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HHF
:PF
XNki>
}Jra: - ?

.RtsFE
d

F Fi* F

1 2 J 4 5 6 7

1 llpe4mer opraHuqecrcofr xurrur,r.

TeoperuuecKlre rrpeAcraBJIeHLIt

B oDraHr,rqecroii xranrvra

2 2 0 0 0

2 AuurcruqecKr.re yrJIeBoAopoALI z 2 0 0 0
a
J AmaquxruqecKl4e

yrneBoAopoIbI
2 2 0 0 0

A
T f a"n o reHnpor,l3 BoAHble

YfneBoAopoAoB

4 0
A+ 0 0

5 ApouarraqecKrre rap6oqurlu 2 2 0 0 0

6 KucropogcoAepxalque

rrporl3BoAHbIe yfneBoAopoAoB

8 4 4 0 0

7 A:orco4epIKaIIII4e

rrporr3Bo.4Hbre yrJIeBoAopoAoB

4 4 0 0 0

8 f erep o qu x JII{qecKI,I e

COEIHHEHI4'I

4 0 4 0 0

9 llpuHqraurr coBpeMeHHoro

opf aHl4rrecKoro cI{HTe3a LI

ycraHoBneHrrs crpoeHHfl

opraHnrrecxrax coeAuHenufr

4 0 4 0 0

10 Koncymraqu{ nepeA

SK3AMEHOM

2 0 0 0 2

11 KanAzAarcr<Hft eKsaN{eH 34 0 0 0 34

I4roro (qacoe) 68 I6 I6 0 36

5.2. Coaep)fiaHl{e AlrcqurrJrl{last (*todyna) rro reMaM

flnarrrr JreKur.roHurrx saHqrufi

Teua 1. llpe4rvrer opranr,rqecxofi xuupru. Teoperu-recKue rlpeAcraBneHl4s B opranuuecrcofi

XIIMI,IU

flpe4uer opraHuqecnofi xumun. llpe4nrer opfaHr.rqecroft xI4MI,In H ocHoBHbre 3Tarrbr ee

pa3Bkrrlrs.. Cnoco6r,r uso6paNeuu.r MoneKyn opfaHl4rrecKux coe4uuenraft, crpyKTypHble pr

gneKTpoHHue Sopnaynu (Jlrrcuc). Tunu yrnepoAHoro cKeJlera, auI4KJII4rIecKIie, UITKJIL{qecKI{e

r{ ferepoulaKrlaqecKue coe.4r4HeHr4.f,. tr4:ouepux v ee BLI.4rI. forvrororus. OcuosHrre

Synxqnonanr,Hbre rpynurr. Klaccufruraqu.r opraHuqecKrlx coe4lruenufi. OcHoerr HoMeHKnarypbl

opraHr4rrecKr{x coe.4r.rH ewuit. 3arvrecrvre rrl Ha:' HoMeHKJIarypa, IrIIOIAK. llonsrus poAoHaqanrHoft

crpyKTypbr, xapaKTepr{crr{qecKr.rx rpyrrn. HasnaHug ue$yurqnoHaJlbHbrx ea:rrecruterefi,

(fynrrluona-nbHlrx fpy[rr, npeAenbHbrx, HelpeAeJrbHbIX, apoMarllqecKl{x paAr{Kzuron. C:rapurlzucrBo

Syur<quoiranbHbrx rpyrrn. OcuouHl,re [paBuna cocraBJleHl{.f, 3aMecrIdreJIbHbIX ua:nanvft



opraHr4r{ecKlrx coeAr{HeHnfi,, Bbr6op r{ HyMepaqrrs rJraBHofi rlerrr4, rrpaBr4no Har4MeHbrur{x JroKaHToB.

Hassanl4g ocHoBHbrx KJIaccoB opfaHfirrecKnx coeAl{Heuuft,, cJIoxHbIX rIoJIrI- pr

rerepo(pynKrlnoHanbHux coe4IzHeHLrfi

Teopeur.recKrre rrpeAcraBJreurrs B opranrrqecrcofi xrrMnrr. OcHoeHrre uoJlox(eHr,rf, Teopr4li

crpoenrrs opfaHrlr{ecKr4x coeAnueHrafi, 3neKTpoHnofr reopnu, ocHoBHbre rrpr4Hrlr4rrH KeaHroeofi

opraHrlqecKofi xrzMr4r,r. Barenrnocrr aroMoB. Tuurr rulpuguzaryuv aroMa yfnepoAa B

opfaH[qecKr,rx coeAr{HeHrr{x, Teopr4fl B3ar{MHofo oTTaJrKr{BaHI{fl 3neKTpoHHbrx oponraleft. s- r4 p-

cBfl3r4 aroMoB yfnepoAa, $usn.recrue xapaKTepHcrI{KI4 cnssefi: AJrr{Ha, BaJreHTHbIe yrJrbr, oHeptl4g,

ilonspHocrb, rro[gplr3yeMocrr,, Ar4rroJlbHbrfi rr,rouenr, rroreHrllraJl I{oHLr3arIIrI4. forroluru'aecxuia u
rcrepoJrr4rr4.{ecrrfr pa3pblB cBs3H. Knacclt$urauut peareHToB 14 peaxqraft. llpouexcyroqHbre
rracrr,rrlbr (raurepnne4uaru): paAr4KaJrr,r, rcap6orarnonu, rap6aur{oHbr, r<ap6enrr, Hr4TpeHbr, apuHbru

Ap.). Sremponnoe v [pocrpaHcrBeHHoe crpoeHr4e rrpoMe]KyroqHbrx qacrktrl. 3lerrpoullsre
e(f(fexru:anrecrurerefi. tr4n4ynrunuufi v rr,resonepnufi eSSenmr 14 cnoco6rr uso6paxeHux

srrax e$$er<ron. llpzMepbr rpynr c *I, -I, *M v -M-eQ$exrar'rn. 3QSeKr rr.rrepKoHbrorarlr4r.r

(ceepxconp.axeHux). Blu.snue oneKTpoHHbrx sS$exron gavrecrrzrerefi Ha cra6rzltnocrr Lr

peaKur4oHnyro cuoco6Hocrb opraHuqecKrax coeAr4Henuit u flpoMe]KyrorrHbrx rracrr.iq. Pegonascuue

crpyKrypbl, npaBr4rra HX rlocrpoennfl. Kucrorsr n ocHoBaHr,rx (Bpencre4, Jft,rovc). ConprNeHHbre

KlrcJrorbr n conp"slKeHHr,re ocHoBaHr4.fl. Kracrorno-ocHoBHr,re paBHoBecv.s. Ha rrpllMepe crrr4proB,

rrpocrbrx e$upon, xap6ouonrrx Kr4cJror, KeroHoB u aMHHoB. Koucraura Kr.rcJrorHocru pKa,

KoHcraHTa ocHoBHocru pKb. Blusnue 3aMecrl4TeJlefi e rroneKyne Ha KrzcnorHocrb Lr ocHoBHocrb

opraHrrqecKr4x coeAr4Helr'uit. Teopax xecrKr{x rr MrrKrlx Kr4cJror rr ocHoBaHr{ft (XMKO).
Teua 2. AqurcluqecKrre yrJreBoAopoAr,r

Alnaur,r. fonrororra.recxufi. pr^g, r{3oMepu.tr r.r HoMeHKrrarypa. llpupo4Hue r{cror{Hr4Kr{

aJIKaHoB" MeroArr cI4HTe3a: rI{ApI4poBaHr{e Herrpe.4eJlbnbrx yrneBoAopoAoB, cr,rHTe3 rrepe3 lurufu
AI{anKrznKyfIpaTLI, SneKTpOnUg COrefi Xap6ononr,rx Kr{cJroT, BoccTaHoBJreHr,re rap6onulrHrx
coe,qrrHeHrrfi, z: raroreHaJrKaHoB (pear<qua Bropua, ilporonu3 peaKTr4BoB fpHnrxpa). llpupoaa C-
C - u C-H - csssefi B aJIKaHax. Kon$opuaurrr4 graHa, rrporraHa,6ytauar4 Br,Icrrrux aJrKaHoB.

3uepreruvecKar Ar{afpaMMa nou$opuaqr4oHHofo cocrorHrr{ MoneKynbr aJrKaHa. Xr4lau.recxne

csoftcrsa: peaKrlt4r4 ranoreHr4poBaHr{.fl (xnopuponantre, 6poullponaune, uoArrpoBaHpre,

(fropzponauue). 3uepreruxa uerrHbrx cno6o4nopaAr.rKaJrbHbrx pearquff ranorcHr4poBaHLrfl.

Hurponanne (Kouonzuron), cynr(foxnoprpoBaltre v oKrrcneHr4e. CererruBHocrb pa,qr4Kanbubrx

pearqnft 14 orHocldreJlbHafl cra6vnruocm ailKlrnbHbrx pa4rrKanoB. Teprrru.recruff pr

Karanr4Tl4r{ecrufi KpeKI{Hr. tr4onnrre peaKrlr4r4 aJrKaHoB (geftrepono4opo.4urd o6ueH,

ranorcHr4poBaHrre r4 Hr{TpoBaHr4e B cylepxucloit cpe4e).

Anrcenrr. forr,rororu.{ecxufi p.fl4, H3oMepvg. v HoMeHKJrarypa. feonrerpr4rrecKas u3oMepufi

(t4uc-, mpaHc- v Z-, E-Houenxrarypa). llpupo4a 4nofiHofi cBr3rr. MolerylxpHbre p-op6uratru

3TIrJIeHa. MeroAsr cIrHTe3a: gnIaMI4HLrpoBaHHe ranoreHoBoAopoAa H3 aJIKHJIfanofeHrrAoB, BoAbr r,I3

crll{proB, AefaJIoreHI4poBaHHe BHu-AI{ranofeHaJIKaHoB. Peaxqu-f, foSlrana, Burrnra,
crepeoceneKTl4BHoe BoccraHoBJIeHIre aJIKI4HoB. Peaxqus Max Mypra. Xul,ru.{ecxue csoftcrea
aJIKeHoB. Psa cra6ransnocrrE zLlKeHoB, nr,rne4enurrfi Ha ocHoBe reIIJIor rI,I.4pI,IpoBaHI4r.

fereporennoe u roMoreHHoe ruApr{poBaHr{e aJrKeuon. 3rerrpo$um,noe ilpucoeAr{rreune (AdE).

O6rqee [percraBneHl4e o MexaHH3Me peaxqirfi, p- u s-KoMrrJreKcr,r, oHr{eBbre rroHbr. Crepeo- u
pefuoceneKTl4BHocrl,. llpanuro B.B.MaprcoBHr4KoBa, r,rHAyKTr4BHr,tit u Me3oMepHbrft sS$exru.
faroreHupoBaHLIe: MexaHIr3M, crepeoxr{Mt4fl. flpoqeccu, colyrcrByrorrlr4e AdE -peaKur.{sM:

conpsxeHHoe rIpI,IcoeAHHeHIzIe, [eperpynlHpoBKlI npoMe]I(yTorIHbIX rap6or<aruoHoB.

fla4pora-rroreHl{poBaHlle: rloHtr}re o 6u- lt rplaMoneKynrpHbrx Mexaur43Max. fu4paraqrzr.
flpouuuueHunrfi MeroA cI{HTe3a crruproB rr3 aJrKeHon. fra4poxav- rr arrKoKcrrMepKypr4poBaHr4e.

Meraresuc aJrKeHoB. Bar<ep-upoqecc. Peruo- rr crepeoceJreKTr,rBHoe rrpucoe4uHeHr{e rr4Apr4AoB

6opa. llpenparrleuue 6opoprauuqecKr4x coeAraneurzfi B airKaHbr, crrr4prbr, aJrKr.rJrraJrofeHr4Abr.

OrucreHlae aJIKeHoB ro oKcupaHon (llpurexaen) r{ ,qo Ar{onoB rro Baruepy (KMnO4) u Kpure
(OsOa). Crepeoxutr,tus rrrApoKcvnr4poBa:r.vrfr, aJrKeHoB. OsoHorus zurKenoB, oKr4cJrr{TeJrbHoe r4

BoccraHoBI4TeJIbHoe pacluenneHl4e o3oHrrAon. I4cuepnbrBarorlee oKr.rcJreur.re aJrKeHoB c rroMorrlbro



KMnO4 v 6uxpolraron. Pa.4r,rxamnbre peaKrlrru: [pficoeAr.{HeHrre 6povzcroro BoAopoAa tto

Xapamy (rraexanu:u), [pI4coeArIHeHI4e rerparanofeHMeraHoB K anKeHaM kr aJrJrr{JrbHoe

ranofeHl,IpoBaHl4e. MoletcyrrpHbre p-op6uranu alnumnofi cprcreMbr. Pa4urzururax LI

Ko opAfi H aq H oH H afl (u eralloxoM rr JreKc H ar ) n ol r.ruep u3a\Lrfl, aJrKe H oB.

A.rrnaAzenr,r. Tranrr AI{eHoB. I4:oruEponauHbre, KyMyJrr4poBaHHbre r4 conpsxeHHbre AI{eHbr.

Irl:ouepux n HoMeHKJrarypa. Mero4sr cr4HTe3a 1,3-Araeuou: Aerrrlp[poBaHr4eM aJrKaHoB,

rIrApoKyIIpupoBaHI4eM aJIKI4HoB. Craures @anopcxoro-Peuue v Jle6eAena. Eyragueu-1,3,
oco6eunocru crpoeHn.f,. MorexyrtltpHble op6urwm 1,3-4ueHon. XuMra.recxne cnoficrsa 1,3-

AI{eHoB. faroreurapoBaHr4e rr rrzAporanoreHr,rpoBaHue 1,3-p'vtelron. Allulruufi KarI{oH, ero p-

op6uraru. 7,2- u 1,4-upucoeAl4HeHl4e, gHeprerlzrrecrrafr npo(pr4nb peaKrlrzrr, TepMo4r{uauuqecrufi u
Kl4Herl4qecxufr ronrpom. lIoruMepI43aIII4t II4eHoB. Harypanrnwfr, u cr,rHTerrzrrecruft rayuyru.
Peaxqux ,{unrca-AnbAepa c irJrKeHaMI,I H aJTKITHaMI{, crepeoxlrMr,Lf, peaKul.r}r 14 ee nprrMeHeHr{e B

opraHl4rrecKoM cLIHTe3e. Y.Iacrue Hr43rrrHX cno6o4uux (HCMO) kr Bbrcurlrx 3arroJrHeuHbrx

MoneKynflpuux op6IErarefi (B3MO) peareHron n o6pasoBaHr4r{ [epexoAHoro cocrosHr{fi peaKrlr{r4

ArreHoBofo crrHTe3a. CrpoeHae zurJreHa, peaKrlul,r [pucoeAHHeHLIs K aJIJIeHa.

A.urcunr'r. folaonoru.recxufi psA, HoMeHxnarypa r4 r.r3oMepnx. llpupo4a rpofiuofi cBr3lr.

Mero4rr clIHTe3a aJIKITHoB c rloMotubro pear<qnfi orruelneHr4 s., aJrKr4rrLrpoBaHl4r repMr,rHaJrbHbrx

allerlrneHoB. lloryueurze auerl4neHa iluponu3oM MeraHa. XuMra.{ecrs4e csoficrsa aJrKr,rHoB.

3nercrpoSuJlbHoe [pI4coeAL{HeHI4e K aJrKr4HaM. CpanHeHrae peaKrlrroHHofi cnoco6Hocrr{ aJrKr{HoB r.r

aJIKeHoB. faroreuupoBaHue, ruAporanofeHrrpoBaHue, rurilpara\r4fl airKr.rHoB (M.f.Ky.repon),
rIpHcoeALIHeHIze rap6oHoBblx KI{cJIor. BoccranoeJreHr4e aJrKr4HoB Ao t4uc- tr mpaHc-anKeHoB.

frzgpo6opupoBaHl4e aJIKHHoB, cIzHTe3 anbAer"r4AoB kr KeroHoB. CH-rcuclorHocrb arlerlrneHa.

Aqernreuu4u :narpus. u Me4vr, uarHufiopraHrrrrecKue npor{3BoAHbre aJrKr,rHoB (I4oqI,ru): ux
nolyrreHr4e r{ r4crroJrb3oBaHlre B opraHr4qecKoM cI4HTe3e.

KosAencaqr{q repMI,IHaJIbHbx aJrKr4HoB c KeroHaMr4 r4 anbAeru4avrn (@anopcrufi, Penne).

Auerulen-aJrJreHoBa.f, rr3oMeprz3auug. Crr,rerqeHrae rpofiuofi cessu B TepMLIHanr,Hoe froJrolr(eHlEe.

OxuclurerbHa.fl Ko HAeHcaul4f, TepMr4H anbHbIX arrKr4HoB B ilpucyrcrBr{r{ colefi MeAH.

Teua 3. A.nuqnnJrr{qecKrre yrJreBogopoAbr

I]uxroalxaHl'I H I4x rIpoI{3BoAHsre. KraccraQuraqlrx aJrr{rIr4KJroB. 3neprur HairpflxeHus
IIIrKnoanKaHoB I4 ee Korl4r{ecrBeHHa.f, orIeHKa Ha ocHoBaHI,IrI cpaBHeHu.f, TerrJror o6pa:onanlrfl LI

Tennor cfopaHlr.f, uI4KnoanKaHoB u coorBercrByroull4x aJrKaHoB. Trznu HalpqlKeHI.Is B

uIrKnoaJIKaHax I{ tlo.4pa3AeneHl{e IIHKnoB Ha M€Llbre, o6rnur,Ie, cpeAHr4e rIr4KJIbI r4 MaKpoIIr4Knbr.

Crpoenne qal<rtorporlaHa, qurro6yraHa, rlr4KJrorreHTaHa, ul{KrlofeKcaHa. KonSoprr,raqzoHHufi

aHaJIH3 IIIrKnoreKcaHa. Arcrzanrnrte u gKBaropr,ranr,Hble cB.s3lr n xon$opMarlr4r,I "Kpecro"
IrIrKJIofeKcaHa. KouSopMaur{u MoHo- r.r AH3aMeueHHbrx [por43BoAHbrx rlr{KnofeKcaHa. BrzsHr4e
xonSopuaqlroHHofo rIoJIolI(eHI4t {yuxriuoHanbHbrx rpyrr[ B rlr{KJroaJrKanax Ha rrx peaKrlrroHHyro

cuoco6uocrb Ha nplrMepe peaxqufi 3aMeuleHr{fl, orrqerrJreuus. MeroAbr cHHTe3a rlr.rKnolporraHa,
qaxlo6yrana u vx [poI43BoIHbIX. Oco6ennocru xr4Mr,rqecKr4x csoficrs coe4uueuuft c

TpexqneHHbIM III4KJIoM. CuHres coeAr4HeHr{ft pxga rlr4KJrorreHTana Lr ur,rKnofeKcaHa. Peaxqnu
pac[IupeHl{s u cyr(eHl{t III4I(JIa nprr Ae3aMr.rHr.ipoBaHHH [epBr4r{H[,rx aMr.rHon (H.-fl.[enarxHon).
Cuure: coeAI{HeHI4fi co cpe4narra u 6olrxrr4M pa3MepoM rIHKna (cnorruos(f krpnafl, r4 arlr4Jror4HoBa{

KoHAeHcaIIuu), TpancaHHynflpHbre peaKrlHrz. llpegcraBJreHr.re o npupoAHbrx [onr4rlr4KruqecKr4x

cl{creMax reprleHoB H crepor4AoB. Kapxacrtre coeAIzHeHHs: a[aMat;rTar- ry6an, [pri3MaH,
rerpaslpaH.

Teua 5. ApouaruqecKr.re xap6oqumnu
Koruryeru4un apon4amuwtocmu. ApontaruvHocrb. Crpoenue 6eusora. Oopnayla Keryne.

Monexyrupurre op6zraru 6eHsora. AnHyreHrr. AHHyreHbr apoMarr.rqecKrre r{ HeapoMarrrqecKr.re.

flpanuro Xrorcxers. Apouaru.recKr4e KaruoHbr r4 aHr{oHbr. KouAeucupoBaHHbre apoMarr4rrecKr{e

yrneBoAopo4rr: ua(praIrkr]H, $euanrpeu, aHTparIeH, a3yJreH r,r Ap. ferepoqurrr4qecKue rrflTr4- tI
rrrecrr.rqrreHHbre apoMarr.rqecKr{e coeAr4HeHr.rr (nuppol, (bypas, ruosen, unpu4ran).
Auruapouarl4qHocrb Ha rlplrMepe qzrcno6yrarr4ena, KaraoHa rlr{KJroneHTalLrenlrrrrrfl.. Ilolyueuue
apoMarl4rrecKux yrneBoAopoAoB B npoMbrrnneHHocrrr - KaraJrr{Tu.iecxr4fi puQopuullr ueSru,



ilepepa6orKa KoKcoBoro ra3a r{ KaMeuHoyronbHofi cMonr,I. Ila6oparopnble MeroAbI cI4HTe3a:

peaKUr4.fl BropUa-@urrr4ta v Apyrrre peaKUI{Il Kpocc-coqeraHlrs., anKIrn[poBaHLIe apeHoB rlo

Qpu4enro-KpaSrcy, BoccraHoBJreHr{e xr{pHoapoMarllqecKux KeroHoB (Pearqnx Knxtuepa-BonrQa

h Klenarueucena), [poronr,r3 ap?rnMarHl,IfiraroreHra4on. Ceoficrna apeHoB. Karartlrz'recKoe

rr4AprrpoBaHr,re apeHoB, BoccraHoBJreHr.re apeHoB rlo Bepuy, (poroxutultqecKoe xnoplapoBanlle

6eusora. Pearrlrara 3aMerrleur{fl BoAopoAa s 6oxonofi uertu aJIKLIn6gH3oJIoB Ha raJlofeH,

Hr4Tporpy[[y. OKrlcrreHr{e aJrKtrr6eusoron r{ KoHAoHcLIpoBaHHbrx apoMarltrlecKux yrneBoAopoAoB

4o xap6ouoBblx Kl{cnor, aJIbAetI{AoB 14 KeroHoB.

3.rrercrpo{urJrbHoe 3aMerrleHrre B apoMarutlecKoM psAy. Klaccu$utcaqu.n peanqnfr

apoMarr4rrecKofo enerrpo$uJrbHoro 3aMerrleHl4t. O6u[e [peAcraBneHl,It o MexaHLI3Me pearqtlfr.

llpe4cranrleHr4e o 7[- r4 o-noMnneKcax. Crpyrrypa [epexoAHoro cocrotHus. I4soronnuft o6rues

BoAopoAa KaK npocreftrnas. peaKur4s onerrpo$uJllHoro 3aMerleHlrq. ApeHonuenrre rIoHbI B

peaKrlr,lfix enerrpoQraJrr,Hofo 3aMeqeHr4r. BrursHue rlpl4po.4bl 3aMecrI4TeJIfl Ha opI4eHTaIIuIo I4

cKopocrl' peaKuIlI4 9neKTpoQr,rJrbHoro 3aMerueHpls. SrexrpoHo,4oHopHr,re kr

gneKTpoHoaKrlerrropHbre 3aMecrr4TeJrr{. Corltacoeanuafl, Lr HecofnacoBaleuas. oplreHTalltts AByx I,Inu

HecKoJrEKrrx sarlecrr4rerefi B apoMarprqecKoM KonbIIe. Hurponanrle. Hu:rpytoque areHTbI.

Mexanugu peaKrlrru HprrpoBaHrlf,. Hrarponanue 6ensora rr efo 3aMeII{eHHbIX. HnrponaHue

na$ra-uuna, 6u$enula H Apyrr4x apeHoB. lloryuenne rIonIrHLITpocoeAHHeHIrfi. llorisrne o6 ranco-

araKe r4 rrrrco-3aMerrleHrrr{ B peaKur{sx Hr4TpoBatrus. BrI,IgHI4e aJIKrrJIbHbrx fpyrln Ha cKopocrb I4

rroJrox(eHr,re peaKrlrrr4. fa,roreHrapoBaHrre. fa-uorenupylollae afeHTbI. Mexasuglr peaKulru

fanofeHr{poBaHnfl apeHoB 14 rrx nporr3BoAHbrx. Cynr$upoBaul{e. Cyrlr(fnpyoq?Ie areHTbI.

Mexann:ivr peaKrlur,r. Kuneru.recxuit u repMoArrHaMnqecxufi KoHTponb B peaKqlrz cyntSnponauux

Ha rrpr4Mepe (feuola ra ua$raluua. O6pauEuocrr peaKIII{u cynr(puponanlrfl.. llpenpaqenu-a

cynrtforpyuurr. AnxunupoBaH?re apeHoB rlo @pu4elro-Kpa$rcy. Anxrarulpyrcuue areHrbl.

Mexanu:rr,r peaKrlr4tr. Ilo6oqHrre [poqeccbr - H3oMepIr3aIILrfl anxl,Inl4pyrorqero areHTa I,I KoHeqHbrx

npoAyKToB. Cunreg 4r4apvn- vr rpvapvnMeraHoB. TpuapramrlerlzJlKarl{oHbl, aHHoHbI Ir paAI4KanbI.

MeroAu rrx feuepr{poBaHu{ u cra6m.r;aHocrb. AquruponaHl{e apeHoB rlo (Dpra4emo-Kpa$rcy.

Aqunupyrorque afeHTbr. MexaHz:rvr peaKunu. PerNoceneKTI,IBHocrb aIIpInI4poBaHIr{.

(DopunnupoBaHrre uo far"repnaany-Koxy r.r Apyrue poAcrBeHHbIe peaKul{u. Ha(franun, QeHaurpen,

aHTparIeH. Peaxunu rr4AprrpoBanrrs,Lr ererrpoQuJrbnofo 3aMelqeurrs. AnrpaqeH r<aIt 4uenoSul.
3.rrenrporfrrJrbHoe 3aMerrleHrre y sp2 ru6pugu:oBaHHoro aroMa yrJrepoAa. O6que

[peAcraBneHr4.rr o MexaHrr3Me uyrneo$unbHoro 3aMerueHu-s npu sp2-ru6pu4uaonauHoM aroMe

yrnepora. Mexanra:u orurenneHr.r.s-rtpucoeAr{HeHlla Ha rIpI,IMepe npeBpaqeHlzt raJloren6eusoroe n

$euonu Lr apoMarliqecKne aMr4Hbr. MeroArr reHepI4poBaHLIt v $rarcaquu 4erIa4po6eH3oJla.

Crpoenue Aerulpo6eH3oJra. MexanusN,r rrpHcoeAl{HeHHt-orulerreHl4s SNar, rIPHMeprt pear<qufi z

aKTLrBr{p}TouIee BrrkrflHne 3neKTpoHoaKrlenropHblx gauecrurelefi. Auuouuue fi-KoMrIJIeKcbI

MefiseHrefiMepa u ux crpoeHrae. SNr-MexaHr{3M apoMarl4rrecKoro Hyr<neo$unbHoro 3aMerIeHI{{ B

peaKrlu.sx rrrAponpr3a Karr4oHa apeHAr4a3onu.s. MexaHrasNa SRNI B apoMarl{qecKoM pflpy 14 o6lacrt
eto IIpl4MeHeHufl.

Teua 6. KucnopogcoAepx(auue rpou3BoAHble yrJIeBoAopoAoB

Cnuprrr. Oduoamouuwe cnupmbt. MeroArr [onyqeHnfl: u3 zLIIKeHoB, nap6onulrur,x

coeAr4HeHr4fi, raloreuaJrKaHoB, cJrolr(Hbrx e$upon u rcap6oHoBblx KI,IcJIor. CeoficrBa cnplproB.

Cnuprrr, ralc cla6r,re OH-rucnorrr. 3air.rerqeHrre n4ApoKclrnruoft rpynrlbl B crlIaprax Ha raJloreH

(no4 4eficrBr,reM faJroreHoBoAopoAoB, raJroreHr4AoB $oc$opa, xJlopucroro uaorurna). Mexanuglrlsr

SN1, SN2, SNi u crepeoxr4Mr,r{ 3aMerqeHns, rr4Apr{AHble [eperpyrll4poBKl{ rap6oxarraoHon

(perponuuaKorrrrHoBa,{ neperpynnuponrca). ,{erraAparaqzx crll4proB. Olcucnenne [epBlrqHbrx

crrl{proB Ao anb,4errrAoB 14 r<ap6onoeux KI4cJIor, BTopHqHbIX cnl4proB Ao KeroHos. PeareHrsr

oKr{cJreHrzr Ha ocHoBe xpoMoBofo aHrr4Apl,I,qa Ir AByoKHcI{ MapfaHIIa. fieyxamoMHbre cnupmw.

MeroAu cHHTe3a. Cnoficrea: oKr.rcJreHr4e, a\LrnupoBa*tre, Aerl{Aparaunfi. Or<uclurelrnoe

pacrqeilneHue 1,2-[uonos (fto4Har Kr4cJrora, Terpaallerar cnraHqa). llI,IHarcoilluosafl

rrepefpyrrupoBKa.



Oeso.urr. MeroAtr flonyrreHr4f,. Cnoficrea: Qeuonu KaK OH-xnclors. Cpanueune

Kr4cJrorHofo xapaKTepa Seuonon u crurproB, BJIITIH?Ie 3aMecrlrreJlefi na KpIcJIorHocm Seuolon.

O6pa:onarue npocrr,rx rr cJro)nHux sslrpon Senoloe. PearIIur,I slerrpolpraJlbHoro 3aMeIrIeHI'I-r B

apoMarr4rrecKoM s,qpe Seuoroe: raJIoreHI4poBaHI4e, cymSraponanr4e, HI'ITpoBaHlIe,

HLITpO3I,IpOBaHI{e, CoaIeTaHI4e C COJIflMII AIIa3OHI'Iq, aIII4nI4pOBaHUe A aJIKI',IJI}IpOBaHI{e.

lleperpynnr4poBKa Opnca. Kapborccnnr4poBaHl{e SeHomron rqeroqHblx MorarlrloB no Kom6e.

OoprrlunnpoBaHr.re Senonon [o Peftuepy-Tl4MaHy, rlo Bunncntafiepy. lleperpynnrpoBKa

aJrrrr4rroBblx e(fupon Seuolon (JI.Krrlfiseu).

flpocrrre e{upu. MeroAu [onyrreHras: peaKllut Bunss\acoHa, aJIKoKcPIMepKypIapoBaH]Ie

€urKeHoB, Me)KMoJreKynflplafl Aerr4rpararlufl crlnproe. CnoficrBa rlpocrblx s(pr'Ipon: obpa:onauze

oKcoHr.reBr,rx colefi, pacueilneHlre Kr4cJloranra. fIa4po[epoKcl4Abi. llolyueutle n csoffcrna a-

raloreue$upon. Kpayn-s@upu. llolyuenue v [pI4MeHeHHe B cltneruqecxofi rpaKTHKe.

OxcupaHrr. Cnoco6tr [onyrregns. Pacxpr,rrue oKcl{paHoBoro IILIKIa rIoA 4eftcrnuevt

enercrpo$uJrbHr,rx u Hynleo(fr.rJrbHbrx afeHToB. Kpayns$upr'r n lrex$a:HoM KaraJlu3e.

Alr,gerngsr rr KeroHr,r. Mero4rr rronf{eHlrf, aJIbAefI,IAoB I,I KeroHoB. XuNna'recxue

csoficrsa. O6rque [peAcraBneH[s o MexaHIr3Me HyrneoQnnbHofo npucoeAI4HeHI'Is rro

rcap6onunrnoft rpyrrrre anr,AetI,IAoB rr KeroHoB. Klacloruocrr, I,I ocHoBHocrb rapOonulr'nr,rx

coeAvuenrafi. Kero-enomua.s rayroMeplat. Pearcquu c uyrcneo$unaMLt. Asomcodep)rcau4ue

npousaodwe rcap6ouunuuutx coeduueuuil. Pearcayuu, npomeKarcupe qep% cmaduto

o6pasoaa4un eHoJtbHbrx &opr. Kero-enorlHa.l rayroMepr{fl 1,3-guxeroHoB LI 1,3-rerosQupoB.

BilasHue crpyKTypHsrx SaxropoB r{ rrpilpoAbl pacrBopl{TeJlt Ha rIoJIo)KeHVe Kero-eHoJlbHoro

paBHoBeclr fl, u 3aBncl4Mocrb efo or coorHolrlenus CH u OH KIrcJIorHocrIr Keroua r{ eHoJIa.

,{noficrnenHas peaKrlrro:ulafl. cnoco6nocrb eHoJIfr-I{oHoB. Peaxqus Kuenenarers. AmAoJIbHo-

I(poroHoBafl KoHAeHcar{afr, ee MexaHrr3M rIpI4 KI4cnorHoM I4 ocHoBHoM KaraJII{3e. Orpann'reHur

aJrbAoJrbHo-KporoHoBofi xonAeucaL\vrv. ArxuruponaHr4e tr aIII{JILIpoBaHI,Ie eHaMI,IHoB. 3S$exr

Br4Hr4Jrorrrr4. AuranouerrrJrprpoBaHr4e anb.4efl{AoB vr KeroHoB (Mannnx). Orcucnumenuuo-

BoccmaHorumerbHbre nperpau4eHun anudezudoe u KemoHoG. a,b-HenpedenbHble ailudezudut u

KemoHbL. MeroAH noryrreHu.fl: peaKul4r,r KoHAeHcaIII4I4, oKHcJIeHI4e aJIJII4JIOBbIX clll{proB.

Conprxtenl.re xap6onulssofi rpyrrrrbr c AeofiHofi yrJlepoA-yrnepoAHofi cB{3blo. Conpnxennoe

rrpr4coeAl4HeHne euorsron (A. Muxaelr).

Teua 7. As orcoAeplralrlue rp oH3B oAHbIe yrJleBoAop oAoB

Hnrpocoe4rrHeHurr. Hurpoalrantr. MeroAr,r cI,IHTe3a I43 aJIKIrJIraJIofeHLI.4oB (au6r,I4eururrfi

xapaKTep unrpn'l-uoua), HlrrpoBaHr.re aJrKaHoB rlo Kononalony. Ctpoenue Hlrrporpytlrlbl.

Ceoficrna Hr{Tpoanr(aHoB: Kr{cJrorHocrb H TayroMepl,Ifl, peaKIII4Ir HI4TpoanKaHoB c a3orucroft

x14cJrorofi, fulJloreHaMrr, KoHAeHcarIux c xap6oHuJIbHbIMI4 coeAHHeHI'I.aMI{, BoccraHoBJIeHI4e B

aMr4Hbr. Tayroueprzx HnTpocoeAunonuir. v peaKIII4H aqrz-$oprr,mr: rI4AponI{3 (peaxqur

HeSQa), [eperpy[[upoBKa B rr.iApoKcaMoBbre KI,IcJIorbI. ApouaruuecKlae HllTpocoeAlrmenr4s..

BoccranoeJreHtre Hr{TpoapeHoB s r{4crofi vr rqelounofi cpeAe. llporr,teNyroqHble npoAyKTbI

BoccraHoBJreHr4s Hurporpy[[br (Hurpo:ocoeAl4HeHl4fl, apunrl{ApoKcI4JIaMI,IHbI, a3oKcl{-, a3o- I{

r-HApa3ocoe1trtneuun). Ben:ra4rauoBas neperpyirrrllpoBKa. O6paeonaHlle KoMrIJIeKcoB c rlepeHocoM

3apflIa.

Auunrr. KnaccnQuxarryrs., fi3oMepr,lfl, HoMeHKnarypa aMI4HoB. MeroAu [onyqeHuf,:

anKgnr,rpoBaHr{e aMMr4aKa 14 aMHHoB, Hs $ralultu4a KaJII{fl (3.fa6pueru), BoccraHoBJIeHIre

a3orcoAepr(arrlr4x rrpor{3BoAHbrx rcap6oHumuux coe4tlnenrzfi kr xap6ouonrx KI{cJIor,

Hr4rpocoeAuneuuir, anKrrna3r{Aon. lleperpyflrlupoBKlr fo(frr,raHa ra Kypunyca. BoccrauoBl,IreJlbHoe

aMr,rHr4poBaHr4e lcap6onn:rtHrrx coeAunenuft. BgauuoAeficrBlrg anbAerlrAoB LI KeroHoB c

(fopnruarorra aMMoHr.rs (Ilefixapr). Crpoenue aMIrHoB, xI4MI4rIecKI{e csoficrea. Arr,luurr KaK

ocHoBaHl4_tr. CpanueHrze ocHoBnbrx cnoficrs apoMarl4qecKlrx I4 [epBI4tIHbx, BTopI,IrIHbIX, Tperl'IrrHbx

alufraruuecKr{x aMr4Hoe. BrlasHze Ha ocHoBHocrb aMLIHoB 3aMecrl4TeJIefr n apouaruqecKoM tApe.

Alxrzlvponauue lr arlr4nrrpoBaHne aMLIHoB. Tepruuuecroe pa3noll(eHl4e rI4ApoKcI4AoB

TerpaaJlKr{naMMoHr{r rto fo$rraany. Bsaul,{oAeficrBlre ilepBVrrHtIX, BToprrqHbIX H TperllrrHbrx

alusaruuecKr{x u apoMaruqecKr4x aMHHoB c a3orlrcrofi xucloroft. OrucleHl,Ie u faJIoreHI4poBaHI4e



aMr4HoB. Peaxrlun slexrpo$uJrbHofo 3aMerueHl,I.f, e 6eHsomHoM sApe apoMar[qecKl4x aMI{HoB,

3arqlrTa aMuHofpy[rlbl.

[uarocoegnHeHr{fl. O6tque npedcmaenerLun o6 anu$amuvecKux duasocoeduHeHuttx.

,{raasolrerau, Ar4a3oyKcycur,rfi sSnp, cx,-,ql,Ia3oKap6ouultHr,re coeAI4Hennfl. ApouamuuecKue

duasocoeduHeHun. PeaxUuu Ar{a3orrrpoBaHtrs. [epBI4tIHbIX apoMaruqecKl4x aMI4HoB. Ycronuq

Ar.ia3orrrpoBa1r4s. B 3aBr4cr{MocTl4 oT cTpoeHl,Itr aMI{Ha. Mexaliu:tvt, [pnpoAa HI4TpO3LIpyIoIIefO

afeHTa. Crpoenue 14 ycroftq[Bocrb coneft [r4asonlrfl. KlrclorHo-ocHoBHble paBHoBeclrt c yqacrneM

KarxoHa apeHArra3onux. Pearctluu duasocoeduueuuil c eurdeneuuel4 asoma: 3aMeHa Al{a3orpyrlnbl

Ha fr4ApoKor.rJr-, raJroreH-, rlrraH-, Hr4Tporpynily v BoAopoA. Peaxqupl apvwrpoBaHvfl

apoMarr4rrecKrrx coe.4uttenuir. coJrsMr,r apeHAl{a3oHux (fonr6epr). Peanluu duasocoeduueuuu 6es

eutdeneuun asoma: BoccraHoBJreHlre .4o aprInrI4Apa3I4HoB, a3ocor{eraHl4e. Asoco.{eraHl,Ie KaK

peaKqr4r eleicrpo@nJrr,Horo 3aMeqeHus. Aso- rI .4l4a3ococraBntlotql4e, ycJIoBI,Is. aoverauus. a

aMuHaMI,I u $euolantu. A:orpacI4TeJII{.

AuranoxucJrortr. Holrenrlarypa aMLIHoKIrcJlor. Cnoco6rt nonfreHl{t. flpupo4Hrre

aMr4HoKl4cJrorbr. XupalrHocm aMI4HoKr4cJlor, o6pa:yrorqnx [porel4Hbl. Kuclorno-ocHoBHr,Ie

cnoficrna, arrr$orepuocrr aMrrHoKlrcJror. Iul:osrerrpuqecKat rorrKa. Crauresrr o(-aMI,IHoKI,IcJIor pI

pa3AeneHr{e parleMr{qecKux Sopr. Ceoficrea aMLIHoKIrcJIor: rlo aMl4norpy[[e, xapOorculy,

orr{orreHrre aMr{HoKr,rcJror K HarpeBaHI,IIo, oKllcneHlre aMIrHoKI,IcJIor. OcnoeHrre [pI{HIItIlbI

cr4HTe3a rronvnerrrr4AoB; 3arrlr{Ta aMrrHorpyrlnbl 14 aKTHBaIIrlt xap6orcunrnofi rpynrl6l.

Tnep4o(pa^:Hrrfi cxHre3 rIeIITIrAoB.

flnanr'r ceMrrHapcKux (upar<ru'recr<ux) :anqrnfi
Teua 4. f aloreHrlp orr3B oAHr,Ie yrJreB oAop oAoB

Ocnoebr crepeoxuMnu. Cnoco6u u:o6pall(eHlr.s [pocrpaHcrBeHHoro crpoeHl4s MoneKyn c
'1 r

sp' - ru6plrArz3oBaHHbrM aroMoM yrnepoAa: npoeKIII{u Htrouena. KoHQoprraaquu, rou$opMepbl.

3acnoHeHuat lcurL-nepnnnaHapHar). saroprrao)KeHHae (aumu-nepv[naHapHal) cxoruennan (zow-)

rconrfoprraaquu. AcHuvrerp[qecKufi arona yrnspoAa. Xupaltnocrb, ycJIoBIrx, neo6xo4lrMble AJII

Bo3Hr{KHoBenvrs.xkrparbHocrrr. Kon$urypaL\Lrs, orJII,IqI4e or ron$opMaqr,rn. Onru.Iecras I{3oMepI4.s,

orruqecKas aKTr,rBHocrt. 3HaHruoMepbr. Paqennarr,r. llpunqun R,S-noueuKnarypbl. Oupe4eneHue

rropflAKa craprrrrHcrBa 3aMecrr4relefi y xupanbHoro IIeHrpa (npanuno Kasa-?IHronrga-llpenora).

A6comorna.s r4 orHocr4reJrbHa{ xonsnrypaqzu. Cuoco6u pasgeIrerr4s. (pacrqenneuut) pauenlaron.

Coe4uueHur c AByM{ xr{paJrbHbrMu ueHTpaMu. flocrpoeHl4e rlpoeKqIafi Onurepa. fluawepeoMepbl.

Meso-$optvs,t. Spumpo- v mpeo-HoMeHKnarypa. Llzo6pa>rceHne MoJIeKynbI AaHHoro coeAHHeHI{s c

rroMoulbro pa3nr4qHbrx rrpoeKrlrloHHbx Sopruyr. Ilpe4craueuue o6 onru.recxofi Ir3oMepI4I4

coeAr4HeHr,rfi , ne co4eplKarq[x acuMMerpl{qecKoro aroMa yrnepoAa.

A.rrrculranoreHr.rAbr. Hyn.neorfuJrl,Hoe 3aMeuleHlre y HacblrrleHHoro aroMa yrJrepoAa.

tr4souepux, HoMeHKJrarypa. Cnoco6u noryueunfl. rr3 crll4proB, aJIKaHoB, anKeHoB; 3aMelqeHl4eM

aroMa oAHoro raJrofeHa aroMoM Apyrofo, xnopMerl4nlrpoBaHl{e apeHoB. Crpoeurae

faJroreHanr(aHoB, xaparTepucrr4r(H cBfl3pr C-raroreH. Hyrcneo(tunbHoe 3alvteu4eHue y Hacbru4eHHozo

amon4a yznepoda KaK MeroA co3AaHr4rr cBq3u yrnepoA-yrnepoA, yrnepoA-a3or, yrnepoA-K[cnopoA,

yrnepoA-cepa, yrnepog-QocSop (nonyueHne anKHJIfaJIoreHI4AoB, cnl4proB, TIzIoJIoB, rlpocrbrx

eSrEpon, Hr,rrpocoeAuueHvir,, aMr4HoB, Ht4TpHJIoB, cJIoxHbIX s(frapon v Ap.) Klaccu(puraqHx

MexaHr{3Mon peaxquft Hyrneo$r.rnbHofo 3aMeuIeHI4s. Ocnonutre xapaKTepl4crlrKu SNr Lr SNz

peaxqnfi. Snepreruuecxraft npoSunr pearcqufi. Pearctluu SNz-muna. KuHetuxa, crepeoxnMl,Is,

BanbAeHoBcroe o6parqeHze. flouqrrae HyKneo$umnocru. Bilasuue rIpI4poAbI paAI,IKana cy6crpara,

yxo4rrqefi fpyrrrrbr, rrpupoAbr Hyrneo@unbnofo areHTa I{ pacrBopl{TeJls Ha cKopocrr' SNz peaxqufi.

Arra6zAeurHbre r{oHbr. llpnnquu XMKO. MeroA ueNlpasuoro [epeHoca u efo I4crIoJIb3oBaHI,Ie B

opfaHr4rrecKoM crrHTe3e . Pearc4uu SNtmuna. KuHetuxa, crepeoxl,IMtTfl, gaBr4}r4Mocrb SNr nPo{ecca

or npr4poAbr paAr4Kana cy6crpara, yxoArulefi rpynnu, npnpoAbl nyxneo(funbHoro afeHTa I,I

pacrBoprrreru. Kap6oKarr4oHbr, Saxroprr, ortpeAenqrcque ux ycrofi.runocrt. fleperpylnlrpoBKl4

xap6or<aruonoB. MeroArr rcHepupoBaHuq rap6oraruoHoB. lloHsrne o6 LIoHHbrx Ilapax.

Mexanusl4br 3aMerrreHn{ raJloreHa rlpla sp'-ru6pu4rl3oBaHHoM aroMe yrnepoAa.



Peanqzu 3JrrrMrrHrrpoBaHI{fl. PeaxIluu a- 14 b-enulrunupoBaHr{{. Knaccu(furaqur

MexaHr43Moe b- sruNar{Hr4poBaHur: Et, Ez ra Et.u. HanpanleHl4e sJll4Ml{HkrpoBalu:r,fl' llpanula
3afrqena u fo$uaua. CrepeoxuMr4.r gJrr4MrrHr{poBaHus'. cuH- H aHmu- 3nIrMpIHHpoBaH}Ie. Brvssue
flpr{poAbr ocHoBaHHs 14 yxo4xrqefi rpyrrrrbr Ha HarrpaBneur{e orrqerlJleur.rr. Konrypeirqnr

flpoqeccoB Ez u SNz, Er n SNr. @anroprr, Bnr.rflIolque Ha sry KoHKypeHuraro. Irlcuorb3oBaHne

pgaKul,Ifi b-srulauunpoBaHl{f B faJlofeHaJrKaHax p.nfl cHHTe3a aJIKeHoB, AneHoB vr aJrKrrHoB.

Bmaruue KoH(bopMaur4oHHoro rroro)r(eHr{fl (pyuxquonarbnbrx rpyrlrt B UI4KJIoaJIKaHax Ha Ilx
peaKrlr{oHH1'ro cnoco6Hocrb. Peaxuuu a-oJrr4MuHr,rpoBaHr.rs. feuepr.rponaHue xap6euon. Kap6euu -
qacrr.rubr c AByxKoopAr4HrlpoBaHHbrM aroMoM yrnepoAa. llpucoe4nueuue cr4HfJrerHbrx u

TprlflnerHbrx rap6enoB K aJrKeHaM. flousrue o xap6enora4ax. B:auuoAeficrsue fanoreHaJrKaHoB c

MeraJrrraMr4 (o 6pa: onauue peal(TllBon f plaHrxp a, p eaKIII{x Brcpqa).

Bonpocr,r AJrs caMoKoHTpoJrfl

1. flpune4rzre cnoco6rr pa3AeneHllr (pacrqennennx) paueMaroB.

2. Ocsonurre orJrrrrrr{.tr Ar,racrepeoMepoB or sHaHTrroMepoB.

3. Karue cyqecrByror erqe orrrr.{qecKr{e rr3oMepbl, He coAepxarrlrle acr4MMerpr,rqecxofo

aToMa yfnepoAa.

4. llpune4ure rpr,rMepbr pearcquft SNr u SNz uyr<neo(punbHofo 3aMexleHrrr.

5. llpunecra [pr{Mepbr }KecrKr4x 14 MsrKrrx KHcJror r,r ocHoBaHr4fi n opraulr.recrofi xr4Mprr{.

6. Oxaparreprr3oBarb KoHKypr4pyroulne rpoqeccbr Ez u SNz, Er z SNr.

Tema 6. KucropoAcoAepxaurre rporr3BoAHbre yrJreBoAopoAoB

Kap6ouonr,re Kr{cJrorbr Lt ux [popr3BoAHbre. Mero4rr craHTe3a. Cpanneuue C-H
Kr,rcJrorHocrrr kr aKTr4BHocrpI C:O rpynrrbl anb,4efl4AoB, KeroHoB H rrporz3BoAnbrx xap6ononnrx

Kr4crror. Ocuonur,re rryrr4 npeBparqeunfi. Crpoeuue xap6oxcumHofi rpynnu u xap6oKcuJrar-r.roHa.

Kuc.norHocm, ee 3aBl4cl4Mocrb or T4HAyKTLTBHrIX eQSexron 3aMecrrrreJrefi, or xapaKTepa u

nono)r(eHr{s 3aMecrr4TeJrefi e anKumuoft uenu u 6en:olrnoM -sApe. fa-norenupoBaHrre Kr4cJror rro

fernro-(Donrrap4y-3enrrHcKoMy. faaozeuaueudpudut. lloryuenue u cnoftcrsa: B3ar.rMo.4eficrnrne c

Hyxneo$znbHbrMrr peafeHTaMu (no4a, c[r{prbr, aMMraaK, aMr{Hbr, flrApa3r4Hbl,

MerannoopfaHfiqecKue coe4uHeurar). BsalrNaoAeficrBl4e Ar4a3oMeraHa c raJroreHaHrr4Apr4AaMr{

xap6ouonrrx Kr{cJror (pearcqux Apn4ra-Aficrepra). Auzudpudur. Kemeu. Cnotrcuute sQuput

iloryuenne vr csoficrsa. CnoxrnoeQvpnas. (JLKmfi:eH) ra arlznor4HoBar KoHAeHcarlrzr{.

Aqeroyrcyumfi s$up u efo lrclonb3oBaHr4e B opraH[qecKoM cr4Hre3e. Auudut CrpoeHrle

auuAnofi (rap6avounrnoft) rpyrrnbr. MeroArr [onyrreHus z ceoficrna. lloH-srue o ceKcrerHbrx

neperpyrrrr4poBKax. lleperpyunr4poBKr4 foQuana, Kypuuyca. Humpwrct. MeroArr ronfreHr.r{ !r
cnoficrna: rI{AporIIr3, aMMoHoJrr{3, BoccraHoBJreHr4e Ao aMr{HoB, B3alrMo.(eficrnve c Ir.rarnufi- u

marufiopraul4qecKr4Mu coeAI{HeHI4xtvru. fayxocHozHbte ttucrombr. a,b-uenpedeJbHbre KLLcnombt,

anadezudut u KemoHbr. Meroru,r crrHTe3a Ia ceoficrea.

Bonpocu AJrrr caMoKoHTpors

1. CpanHure Krr cJrorHocrb rrpocrbrx rr 3aMerqeHubrx ilporr3BoAHr,rx r<ap6onoBbrx Kr4cJror, ee

3aBr,rcrrMocrb or r{HAyKTLrBHux e$QerroB 3aMecrr{rerefi, or xapaKTepa I,r rrono)Kenl,Ifl

sauecrrarelefr.

2. Cpanuure peaKulroHHyro cnoco6Hocrb rrpoIr3BoAHbIX KlrcJror. Oreer o6rgcsure.

3. Onuurnre MeroAbI cHHTe3a pa3HbIX KnaccoB npor43BoAHbrx Kr{cJror.

4. Cpanuu:re Kr4cnorHble csoftcrea B prAy AByxocHoBHbx Kr4cJror, o6rlcurrre orBer.

Teua 8. IerepoquKruqecKrre coeArrueHrrrr.

IlnmuqneuHbte apoA4amwtecKLte zemepoquutat c oduuu zemepoamoJrlou. Qypau, rno{eu,
ru{ppon. Crnres zs l,4-gnrcap6oHr4JrbHbrx coelr{HeHrzfi (llaanr-Knopp), cr.rHTe3 u4pponoB no

Knoppy, B3ar4MHbre rrepexoAbr rrrr4qreHHbrx rerepoqr{KJroB (pearqur lOprena). Apolraruvnocrr.
Peanqlru s:rerrpo(fnJlbHofo 3aMerleHr.rs B rrsruqJreHHbrx apoMarr.rrrecKr4x rerepoqr,rKnax:

HIlTpoBaHHe, cym$npoBaHr4e, ranofeHrrpoBaHr{e, rpopnaranzpoBaHr{e, aqunupoBaHue. Opueura\nfl.
snercrpo$nJlbHofo 3aMeIrIeHI4s. Pearcqrau, xapaKTepl{3yloque Sypan v rrr4ppon KaK Ar4eHbr. Irludon.

Cunreg rpor{3BoAHbx r{HAona us (fenunrr4Apa3rrHa u xap5oHuJrbHbrx coeArdHeHraft (Ouruep).



Pearcuun enerrpo(fuJrbHoro 3aMerrleuxfl B rrl,IpponbHoM KoJrbqe I,IHAona: Hr,rrpoBaHr4e,

$opnaunupoBaHr{e, faJroreHr4poBaHrre. I-l-lecmuqneHHbre apox4amuqecKue zemeporyuwrut c oduuu

zemepoamoA4ou4. Ilupuduu, xuHonr,tH, usoxuHottut-t Cnnre: ru{pr.rAr4HoB rro fauuy. CuHres

xrrHoJrrrHa a 3aMeuIeHHbIX xHHoJrr4HoB I{3 aHI4JIITHoB rlo Cxpayny v. [e6nepy-MrrJrJrepy.
Apouarzunocrb rrr.rpIa[krna, MoneKyJispnue p-op6lrrurr rrl4pr4ArrHa. llnpn4nn rr xHHoJurH KaK

ocHoBaHr{.f,. PeaxrlrEn nnprr4trna r{ xr4HoJIr4Ha c aJiKr{JrraJroreHI4AaMI{. Oxucleuue LI BoccraHoBJIeHI,Ie

nupvnv]Ha r.r xr4HoJrrrHa. Peaxqu[ onercrpoouJrbHofo 3aMerrleHr{f, B rrr4pr4ArrHe L{ xr4HoJlr.lHe:

Hr4TpoBaHr,re, cynrSnponanne, ranoreHrapoBaHr{e. N-Orucr nnpn6r4na pr xI,IHoJIr{Ha kr r.{x

HcrroJrb3oBaHr4e B peaKrlr.ru HrrrpoBaHur. Hyrneo(fuJrbHoe 3aMeuleurre aroMoB BoAopoAa B

rr.rprdAuHe r{ xnHoJrr.rHe B peaKrltrflx c aMI{AoM Hurpr4fl. (9uuu6a6nn). AxrunHocrb lrerumnofi
rpynrrbr s 2- v 4-uerurnnpr,rAr,rHax 14 xr4HoJrr4Hax. 2-Merurrurpr{Ar{Hbr lr xr4HoJrr4Hbr KaK

MeTr,IJreHOBbre KOMITOH eHTbI B KOHAeHCaUI.jflX C anbAeII{.4aMIr.

Bonpocu AJrfl caMoKoHTpors
1. O6rgcuuTe apoMarurrHocrb IlrrrrrrJreHHbrx rerepourrKJroB c oAHrrM rerepoaroMoM Ha

nprrMepe @ypana, r:uoSena, il{ppona. Karofi rr3 rerepoqr.rKJroB 6oree apoMaruqeu? llouerray?

2. O1rscsure n-uz6strorruocrb $ypaua, ruo$eua, ruppona.

3. Cpannure peaKrlr4oHnyro crroco6nocrr 6en:ora u Qypaua, ruo$eua, rrr4ppona B peaKrlrzflx

srexrpo$zJrbHofo 3aMerqeHu.f,. flprzne4r'tre KoHKperHbre rrprdMepr,r peaKrlr{fi, 4onasrmaroqrre gror

Saxr.
4. Kaxofi Lr3 AaHHbx rI{THrrJreHHE'rx lerepoqrrKnoB - (bypa", rrao$eu, rrr4ppon refqe

B cryrraer B p eaKrlr.ir4 [ranr ca-AnbAep a. Ilouenay?

5. O6rscHIzre fi-He,4ocraror{Hocrb rIHpLr.4HHa, ero peaKIIIroHHyro cnoco6Hocrb B peaKrlr4sx

erexrpo(fnJrbHoro 3aMerrleHr4.f, rro cpaBHeHr.rrc c 6eHsororv{. Kaxne 3aMecrr4TeJrr.r ycrrnr.rBaror

p eaKur4o HHyro cno co 6Ho crb B pe aKur.rfl x srempo (f urrbHof o s aiuerqenu-a?

Teua 9. Ilplruqurrbr coBpeMeHHoro opraHrrqecKoro clrHTesa rr ycraHoBJreHus crpoeHns
opraHnqecKrrx coeArruenufi

Bu6op orrrrzMaJrbHoro fryrr{ crrHTe3a. flpnuqran perpocuHTerr.rqecKofo alanprga. Jluuefiunre
v KoHBepreHTHbre cxeMr,I cLIHTe3a. cnsronrr u cr4HTeTr4rlecKr.Ie SKBrrBaJIeHTbr. 3arqura

SynxqzoHanr,Hbrx rpyn[. Merolsr BBe.qeHr4.rr Hy4urcHprfl.3aqr.rrHbrx rpyln.
3reuenroopfaHuqecKr{e coeAr4HeHua (npousBo.4Hbre QocSopa, 6opa, KpeMHus, Me.4r.r, rrrTlrs.,

MarHrIq, orona) B opraHrarrecKoM cr{HTege. MeralJloKoMrlJreKcnsrfi KaraJrr,r3.

Irlcnonrgonasue xlrMrrqecKr.,rx u Susuxo-xraMur{ecKux MeroAoB rrrn ycraHoBJreHld.fl

crpyKTypbr opfaHurrecKux coeAuuenufi. Cnexrpocxouur tMP, 3[IP, xole6arelrnas 14

3neKTpoHHar crreKTpocKorrxq, Macc- r4 xpoMaTo-Macc-cneKTpoMeTpr4s.

Texnuxa 6esonacuocrr4 tt oKororuqecxue npo6JreMbr opfaHr4rrecKoro cr.rHTesa. (3eneuas

XHMI,Ifl),

Boupocr,r AJrrr caMoKoHTporq

1. flponecrn perpocrrHTerr4rrecKr4fi pa:6op na nu6op mo6oro nporr3BoAuoro rereporlr4Kna.

2.Paso6parc ocHonrrbre npzea4br 14 r4ero4Er nnegeurra ll yganeuzx larqurubrx rpynu.
3. O6rscsure ocHoBHbre MeroAbr clrHTe3a kr Bo3Molr(Hoe npr,rMeHeHrle

gJleMeHToopfaHnr{ecKnx coell4Heuuft n cr4HTe3e pa3Hr,rx KJraccoB opfaHnr{ecKr{x coeArrHenufi.

4. Ha rreM ocHoBaH MeraJrrloKounrexcnrrfi rcarwtus? Ero [prrMeHeHue B cr4HTe3e

opmHr4r{ecKl4x co eArzH euuit .

5. llponecru aHaIfi43 H ycraHoBl4Tb crpyKTypy opraHr4qecKoro coelr4HeHI,ts c

I4ctIoJIb3oBaHI{eM KoMrIrIeKca cneKTpoB -f,MP-, IzlK-cner<rpocKonr4r4 rr Macc-cleKTpoMerpr{u.

6. Paccxa^surb pr o6rscHum Ha rrpr4Mepe ocHoBHbre rrpr.rHrrr{[br rr KoHrlerrqurc <<senenofi

XHMPII4).

6. V.re6Ho-MeroAlrqecxoe o6ecleqeHrre rl rrJraHr{poBaHr,re caMocroflTe"rrrHofi pa6oru
o6yuarorquxcn



Ta6nuua 3

Ilb

Telrnr

Teuu (Dopnarr CPC, nrlrovax
rpe6onauur K rroAroroBKe K

3AHSTI,I'M

I llpe4rvrer opraHuqecxofi xulruil.
TeoperuuecKr4 g rrpegcraBJreHrrtr B

oDf aHI4 rlecxoft xralrrau

Hreuue o6ssaremHofi u

AOrroJrHr,rTenbHoft Jrr4TepaTypbr

2 AqzrnrauecKr.re yrneBoAop onr,r Hrenue o6.{saremHofi r.r

Aofro JrHuTeltnofi nr4Teparyprr

J Aruqur:rraqecKrze yrneBoAopoAbr 9renue o6ssaremHofi r.r

AorronHrzrelr,u oft Jrr,rreparypbl

4 f anoreHnporr3BoAHbre yrneBoAopo4oB Hrenue o6ssarertnofi ra

.4orronHr,ITelsnofi nrrreparvpbr

5 ApouaruuecKr{e xap6oqnxlu r{reHue o6sgarerlHofi z
AorronHr{Telrnofi Jrl4Teparypbr

6 Krzcropo4coAepx(aque rpor{3BoAHbre

yfneBoAopoAoB

r{renlre o6ssaremHoft n

AorronHr4TelnHofi nrrreparypbr
7 Asorco4epxarrlr{e npor43BoAHr,re

yrneBolopoAoB
Hrenue o6ssareruuofi z
,qo rronHrz relrHofi nrrrep arypbr

8 f erep oqurJrr.,rrrecKr4e coeAlrHeHntr. I{reuue o6gsaremHofi u

.4ononHuTelr,nofi Jrrrreparypbr

9 llpunqzuu coBpeMeHHoro

opfaHlzrrecKoto cpIHTe3a I,I

ycTaHoBneHr4_rr cTpo eHr,r.f,

opraHnr{ecrux coeAuneunfi

r{r:eHIae o6ssareruHofi r,r

AorronHaTelrsoft nlrreparypbr

(Dopnrnr KoHTponfl caMocro.rrrelrnofi pa6oru:
- rrreHne oOs:arelrnofi u 4ouornurelrnofi nr{Teparypbr - npoBepKa Iz arratrng KoHcrreKToB

lenqIEfi n yre6uofi nuTeparypbl, ycrHbre olpocbr lr KoHTponbHbre 3aAaHrrt, AoKJraAbr B Br,rAe

rrpe3eHTaqr4fr na nparrarrecKux 3anflTnsx;
- rloAforoBKa npe3eHTa\ufr, u AoKnaAoB - 3acnyrxr4BaHrde ra o6cyN4eHr.re ycrHbrx AoKJraAoB,

coo6qeuufi , ntrcrynneHzfi .

7. IlpomexyroqHas arrecraqr{fl rro ArrcqrrrrJrrrHe (nroqyrro)
7.1 Oqeuounrre MarepuaJlbl Arq fipoBeAeurrfl rrpoMe]r(yroqnofi arrecrarlrllr r1o

AIICqI{TIJII,IHE

BuAu n xapaKTepr{crvKa orleHoqHbrx cpeAcrB
llo oKoHr{aHI4I{ Kypca o6yuarouqr.Iuncx cAaerc.fl xau4u4arcxuft gK3aMeH, roroprrfi

rIpoBoAI4Tcl e Sopnae co6ece4onanus. Co6eceAoBaHrre rrMeer rlenbro BburBJreHr{e ypoBHs ocBoeHr4s

AI,IoIII4IIIuHrI, xapaKTepl{3yroqefo 3HaHrr.s o6yuaroqefocr B coorBercrBr.rrr c olpe.qeneHublMr4

KoMrlereHllrrtr}/Ikr. SxsaNaeu rpl4Hl4Maerc-s [peAMeruofi xorvrraccueit, cocrolrqefi ug 3 cuequaJrrrcroB
e o6racru xI4MLrqecKIrx HayK. 3r:avenaqproHnr,re 6uleru coAeplr(ar 2 nonpoca. llpoqe4ypa
rIpoBeAeHI4t oK3aMeHa ripeAycMarpuBaer AorroJrHnTenbnbre Bonpocbr. Pesyltrartr gK3aMeHa

orleHr4 Barorc-f, rro n{Tlt6allruofi cucreMe.

Boupocrr K KaHArrAarcKoMy 3K3aMeHy

1. Terpas4pzqecKa.x, Tpl{roHanbHarr 14 rIaroHanbHas ru6puauzaryux aroMa yrnepoAa.
3lenrponuoe crpoeHl4e Ir yfnbl MexAy HarrpaBneHr.reM BaneHruocreft sraHa, srrlJreua r,r arlerr,rJreHa.

3neprra.a, AnI4Ha r4 rronflpr43yeMocrb cn.gsefi B oraHe, orrrJreHe r,r arIerI,IJreHe.

2. Teopux crpoeHl4t opfaHl4qecKrrx coeAlrnesufi A.M. EyrnepoBa, ocHoBHbre rroJroxeHr4s,
ee pa3BLITrre. SlexrponHrre eS$erru B opfanr,rqecKr4x coeAlrHenr.rsx: raH4yrquouuufi u
rrresorr,tepHr,tfi. BvArr Me3oMepHofo s{Sexra: lE-iE - colprx(eHr4e (6yra4r,reH, 6en:on), p-Tc-



corpfiI(eHl{e (xnopucrblft BI4HI4n, xnop6eH3on). BnuflHr4e 3neKTpoHHbrx s(fQercron na SuuEro-
xI,rMLIqecKue cs ofr crn a opf aHr4qecKl4x co eAl4Herrufi .

3. Bu4u I'I3oMepIM opfaHrrlecKl4x coe4uuenuff: crpyKTypHar u rpocrpaHcrBeHHat
(rou@oplvlalluoHHas, leoMerputlecKall u otlTuqecxax). llprzqrurHbr, o6yclon.nraBaroqpre Harr4rrue
pa3Hbrx Br4AoB lr3oMepr.ru. llpunreprr.

4' KlaccuQnxaqrza opraHurlecK[x pearquft. llo HarrpaBJreHr,rrc, no xapaKTepy
pearupyrcqux qaQrnll I{JII{ ro rl{ny pa3pblBa cB.[3eft. llpuuepu paAr{KanbHbrx, HyKJreg(pulrurx lr
ererupo$uJrbHbrx peareHToB ra peaxqrzfi .

5. Alranu. llpupo4nble IrcroqHIrKIr aJrKaHon. Crpoeuve r r.r3oMeprzx. MeroAbr ct4HTe3a:
rpoMblmneHHble v laOoparopnue. Xrzruuqecxrae ceoficrna aJrKaHoB. Peaxquu 3aMerleHus:
ranoreHl{poBaHne, HI{TpoBaHI4e (M.I4. Kononanon); ceJreKTr4BHocrL paAr.rKaJrburrx peaxqufi ra

orHocr4TeJrsuas cta6uJrbHocrb aJrKr,rJrbHbrx paArlKanoB.

6. I]urloa-uraHrr. CrpoeHrae. Teopux Harrp-f,xeHr4s Bafiepa, reopur HeHarrprxeHHbrx
uI{KnoB. O6pasonaHue ycrofivllBblx 5-rn u 6-ru .rreHubrx ulrKJroB 

- ABr4xryrqas. cvra pearqufi
Iu4Knl43auau (AIaeuonnrfi cuures), oco6rrx cnoficrs 4raxap6onoBbrx Kucnor, y-,6-rra4poKcrz- r4

AMI,IHOKIICJIOT.

7 ' Anxesrr. Crpoeune H lr3oMepl{r (crpyxrypuax kr rrpocrpaHcrneHnan). Cnoco6rr
IlonyqeHntr Ias He$ru, aJIKaHoB, faJIofeHaJIKaHoB, crrr4proB I{ anKr4HoB. Xrair,rzqecxrae csoficrsa
anKeHoB. llolapzsyeMocrl 14 paAl4Kanl43yeMocrb n-cBflskl Peaxqzz [pucoeAr.rHeHr,rfl nonspgbrx 14

Henon{pHblx peareHToB rlo elexrpo(pnnbHoMy MexaHr43My; rrpaBprno B.B. Mapr<oBHt4KoBa, efo
o6r-rrcneHr4e.

8. Alxa4uenu. KlaccraQuxaqur, Ir3oMepr{r. floryuenue 6yra4ueHa n r.r3orrpeHa.
3lexrpoHHoe crpoeHlle I,3-6ytaguena, 3Heprus Me3oMepnr{. XzunqecKr{e csoficrea
colp{}KeHHbIX ATIeHoBLIX yrneBoAopoAoB; MexaHI43M peaxqzfi slexrpo$uJrbHofo np[coeAzHeHr4f,
x 6yra4ueny.

9. lloluuepz3alluq HeHacblrqeHHbrx yrneBoropoAoB, ee rr4rrbr. llogsrr4e o
crepeocleqnSuuecxux Kara,'Ilr3aropax K. Ifzrnepa kr .{N. Hama. IrlgoraKflr.recKrafi,
cl{HAl{oraKtraqecrrafi u araKTllqecxzfi nponl{Jreu. Harypa-uruufi u cunrerz.recxufi KayqyK. pa6ortr
C.B. Jle6elena.

10' A:mvnu. llporvttnrrrreHHble v na6oparopHrre cnoco6u nonyqeHu.fl [onrreHr.rfl
aIlerI'IrIeHa H ero foMoJlofoB. Ou:a'recxl4e Lr xLIMI,{qecKIze cnoficrsa. Krzcnonrsre cnoficrna
aJIKI4HOB. Peaxquu 3aMer{eHrls. Peaxquu [pucoeAr{He:rtLrfl., o6rque c aJrKeHaMrr.

1 1. Apol,rau4rlecKI4e yrneBoAopo4rr. CpanHHTeJrbHas xapaKTepr{crr4Ka peaxqrzit 3aMerleHr4s
flApa v OoKoeofi qerrlt: peaKIIIr[ fanorenlrpoBanr4fl) Hr4TpoBaHrza ra cynr$upoBa11q. Vcron[s
peaxquft fanofeHupoBaHlrr B rApo z n 6oronylo qerrb.

12. Apouarz'recKae yrneBoAopoAbr, rraccusuxaL\vx. I4sowepux, crpoeHr4e,
apoMarl4rrHocrr. llolyrreHl{e apoMarlzqecKrlx ytneBoAopoAoB B npoMr,ImJreHgocrr4. Xrinruqecrue
csoficrea apoMarvrlecKux yrneBoAopoAoB. O6rqnfr MexaHr{3M pearqraft snex:rpo{uJrbHoro
3aMeIr{eHHt B apoMarl4r{ecKoM tApe, BJrr.rflHr4e 3aMecrr4TeJrefi na HarrpaBneHr4e r{ cKopocrr pearquft.

13. Herfrl, ee cocraB. Cnoco6rt nepepa6orxu: KpeKr4Hr, apoMarr,r3arlur. Xunaras1a
IlpoqeccoB TepMoKaranI'rrz'recKofi nepepa6orxn HeQrvI. BeugHHH. Olcranonoe qrrcJro.

Yr.neno4opoAbr, [oryrraeMbre ras ue$ru.
14. fanoreHorlpol{3Boruble aJIKaHoB. Kraccusuxarfrrfl.. Xapar<rep cBflskr C-fan. peai<qzrE

uyxleodtunbHofo 3aMeqeHI,Is. MexanllsMr,r peaKllur4 fllAponu3a a;rKlzJrraJrofeHr4AoB. pasrz.rus e
JIefKOCTIZ 3aMelIleHu.tl faJloreHoB B fanoI4AHbIX aJIKI4JTaX , arlrkrlrax 14 BuBkrIrax.

15. Cnuprrt. Cuoco6bl nonyrreHrrfl.i Lr3 €urKaHoB, Ia3 r€lJroreHzulKaHoB, zurKeHoB, cJro)Kgbx
e0upoe, c HcrIoJIb3oBaHI4eM peaKTI4Ba fpuHrapa. Baxcueffruue [percraBr{TeJrr{ crrr4proB, r,rx
rIpI4MeHeHIre; BbIcIIrI4e rlpupoAHble crll4prbr. Asyx- r,r rpexaroMHbre cflr.pru. llonyvenue uunonefi
Ir3 3TaJIeHa, Lr3 illrraJroreHaJIKaHon. fmzqepnu. KucrorHbre csoitcrea oAHoaroMHbrx c11gproB,
o6pasonanue urr{KoJnra MeArr.



16. PeaxqIzrl uynneo$rrJrbHofo 3aMerrleHl{fl cIIrIproB, MexaHLI3M pear<qufi nyrcneoQnnr,Horo

3aMerqeHr{fl; cpaBHr4TerbHas xapaKTepucrrrKa. Peaxqras gnI,IMI{HHpoBalrrfl., rlpaBlrno A.M. 3afiqesa.

ApouarnuecKlre c[IrPTbI.

ll. Oeuolu. Snexrpounoe crpoeHne $eHora. Cnoco6u rtonyqeHut Qeuolon:

rrpoMbrruneHHbre u na6oparopuue. XzNrIa.recrue cnoftcrna Senolon: OH-rpyunrt u

apoMaTurrecKoro rgpa. CpanueHne KI{cJIoTHIIX cnofiCrn clIIpToB I4 QeHOIoB.

18. A.ntAeruAn 14 KeroHbr anu$arr4r{ecKoro Lr apoMaruqecKoro pflAoB. Cnoco6u

lonyrreHrls. 3lexrpouuoe crpoeHrde rap6oHulruofi rpynrlbl. Pearcquu HyxneotfunbHofo

npl,IcoeAr.rHe1Ltfli rronf{eHrze 6ucynsourHbrx rlpol43Bo.4Hbrx, L\I1.aIi'rLrI.pvHoB; B3aI4Mo.4eficrnve c

a3oTco,qepXaIqIIMII p eareHTaMu. En olrag aql4t anbAerI4AOB I4 KSTOHOB.

19. Amlon6Ho-KporoHoBa{ KoHAeHcaUrls Kap6oHI4JIbHbx coeAI4HeHIafi. OxuclltreJlbno-

BoccraHoBI{TeJrEHbre peaKrlnrr. Pearqu.a Kalrurzqqapo. KaqecrseHHlle peaKIII4Ir Ha anb,4efl4Abl.

20. Mosorap6oHonrre Kr4cJrorbr. Crpoenue rap6orcunrnofi rpynnri. @nguxo-xl4M[rrecK[e

ceofrcrna Kr,rcJror: accoul4arlu g., Brrr4flrrkre 3aMecrl4Tenefi ua KI4cJIorHbIe ceoftcrna. MeroArr cHHTe3a

lcap6ononux Kr{cJror. Colrz, r4x rrr4ponr43 rr oneKTpolu: (cIaHre3 yrneBoAopo4oe). llpourruuennoe

nonyqeHr.re yrcycuofi Kr.rcJrorbr. llpou:no4urre rap6oHoBblx KLIcJIor. I4x esau[anble nepexoAbl;

orgoclrreJrbuar peaKur4oHHar cnoco6Hocrb B peaKIII{sx HyKneoQrzlr,uoro 3aMeIIIeHIr.fl. Peaxquu

cJrolr(Hbrx e(pupon. Xupsr. Bocrcu.

21. [uxap6oHoBbre Kr4cJrorbr. Xunan.recKrae csoficrsa KI{cJIor: o6rqrae c MoHoKap6ononrruu

rz oco6ue (ornourenue K Harpenanuro). MaroHoerrft o(pup: KLIcJIorHbIe ceoficrea ManoHoBofo

e$vpa, [pI{MeHeHIiIe B clrHTe3ax. @rareebre KIrtcJIorbI, Irx rIpoI'I3BoAHbIe.

22. YrrcsoAl,r. MoHocaxaprrAbr. Knaccu$urca\vrfl.Irl:ouepux MoHocaxapLIAoB. Xlauprqecrne

csoficrna rap6ouraltHux v qlrKnr.rqecKux $oprur. -f,nrteHus rayroMepl{Iz 14 orIirMepI.I3aIII{I,I.

fiucaxapu4st. Ornu.rrae xuMrar{ecKl4x ceoftcrs BoccraHaBJII4BaroqI4x I4 HeBoccraHaBJII{BaIoqI4x

Ar4Caxapr{AoB.

23. Atm$amqecKr4e r{ apoMarr4rrecKfie aMr4ubr. Knaccra$zr<ar\lrfl. MeroAu nonyr{eHl,Itr.

BoccranonrreHue nnrpo6eusola (pa6orrr H.H. 3uuuna). Cpaeuenue ocHoBHbIX cnoficrn

aluSaruuecKr{x H apoMarnrrecKux aMlIHoe. BrIasHI,Ie 3aMecrIareleft Ha ocHoBHocrb aMHHoB B

apoMarr4rrecKoM p-{Ay. P e axquu ap oMarurrecKof o fl.trp a B aMIrHax.

24. AwuuoKr{cJrorbr. Irlsouepua, orrrrrrrecKair aKTI,IBHocrb o,-aMrIHoKrIcJIor. XrzNrIa.{ecxlle

ceoficrea aMrrHoKrrcJror: avrSorepnocm Lr o6pasoeallrEe 6unonapHrrx ?IoHoB. Pearqura

anKnnr4poBanr4skr au[nr4poBaHus. Cxetta o6pa:onauu{ rIerITIrAHofi cessz Ha rlpl{Mepe fm.l-Ana.

25. llpoutruueHHbre MeroAr,r [onyrreHl,Lf, opfaH[r{ecKlrx BeIrIecrB. O6ocronanne

orrrr4MaJrbHbrx ycnoBnfr neAenus rexHoJlofnr{ecKl4x rlpoqeccoB Ha nplzMepe npoMbIIlJIeHHoro

rrpoa3BoAcrBa 3TaHoJIa.

26. ferepoqurruqscKr4e coe,4nHenr4.fl, r<raccu$uraps.. Oco6enuocru crpoeHl4s.

Kucloruo-ocHoBHbre ceoficrna. XzNrrz.recxue csoficrBa shpa (peaxqrau Se Ia SN) rluppona Il

nvpv4r4Ha.

27. flpocrrre s(fuprr. CrpoeHue, HoMeHKnarypa, MeroAbI ronyqeHufl. 14 rIpI,IMeHeHIre.

Oirgu.recxue Lr xuMrlqecrue ceoficrBa rlpocrbrx stfupon.

28. HurpocoeArrueHna. Z:orreptrfl) Kraccr4$uraqzr I4 HoMeHKJITypa Hl4TpocoeAuirennfi

)rfl4pHofo kr apovia'rzrqecKoro prAoB. 3lerrpounoe crpoeHlre Hl4Tporpynnr,r. Cnoco6rr nolyrentre..

@rasl4.recxue n xI,IMtr qecxue cno ft cre a. llpraNdeHeHlre.

8. Y.le6no-MeroAuqecKoe u uu$ opuaqnoHHo e o 6 ecneqeHrre AIrcqrrlJrIrH[,I (tuogyrn)

8.L. OcHosHafl Jrrrreparypa:

1. Peyron, O. A. OpranuuecKas. xvrMvrs.: yre6nux : v 4 Hacrsx / O. A. Peyron, A. JI. Kypu,

K. fI. Eyruu. 
- 

7-e rts[,. 
- 

Mocr<sa : Ila6oparoput zuauuir., 16. r.]. - 
Hacr:r' I 

-2017. - 
570 c.

- 
ISBN 978-5-00101506-2. 

- 
Texcr : oneKrpoHystfi. ll JIaHr : oneKrpoHHo-6v6ruorertnafl

cncreMa. 
- 

URL: https://e.lanbook.com/booW94l67 (p;ra o6palleHIas: 21.03.2022). 
- 

Pexuv

AOCTyna: Anq aBTOpI43. rloJlr,3oBareneft .



2. Peyron, O. A. OpraHuuecKas.xrrwyrfl.: yre6uur : s 4 ,racrsx / O. A. Peyron, A. JL Kypu,

K. fI. Eyrus. 
-7-erBA, - 

Mocxna : Jla6oparoputsnannfi,, [6.r.].- r{acrb 2 
-2017. - 

626 c.

- 
ISBN 978-5-00101-507-9. 

- 
Texcr : oneKrponrr:rrfi ll Jlanr : oneKrpoHuo-6n6morerrna.rr

cr.rcreMa. 
- 

URL: https://e.lanbook.com/booU94l68 (nara o6pauleHIax: 2I.03.2022). 
- 

Pex<Iau

Aocryrra: Ant aBTopI43. rIotlb3oBareleft .

3. Peyron, O. A. OprauuuecKaflxvrMufl: yre6nur ; s 4 uacrsx I O. A. Peyron, A. II. Kypq,

K. fl. ByuEu. 
- 

6-e r{3A, 
- 

Mocrna : Ila6oparopnx s:r'anvft., [6. r.]. - 
9acru 3 

-2017, - 
547 c.

- 
ISBN 978-5-00101-508-6. 

- 
Texcr : eneKrpoHnstfr. ll JIaHs : sneKrpoHHo-6u6nuoreqHat

cr{creMa. 
- 

URL: https://e.lanbook.com/booW94l66 (4ara o6parqenns: 21.03.2022). 
- 

PeNuna

Aocryrra: Ans aBTopu3. noJlb3oBarelefr .

4. Peyron, O. A. Opraur4r{ecKas xr4Mr{s: yue6Hrar: s 4.racrsx / O. A. Peyron, A. I. Kypq, K.

fI. Eyrun. 
- 

/,-s,v3p.. 
- 

MocKea : Jla6oparopuxzuauufi, [6.r.].- Vacrr 4 
-2016. -129 

c.-
ISBN 978-5-00101-410-2. 

- 
Tercr : 3neKrpoHnsfr.llJlaur : eneKrpoHHo-6ra6ruorerrHar crrcreMa.

- 
URL: https://e.lanbook.com/book/84139 (4ara o6parqeuux: 2I.03.2022). 

- 
Pe>rrarra Aocryrra:

Ans aBTopr43. rroJrb3oBarenefi .

5. Ioponcrffi, M. A. OcHosr,r opmHzrrecxofi xrzrr,rzu: yre6Hoe noco6ue / M. A. IOponcra.a,

A. B. Kypxr4H. 
- 

3-e usA. (sn.). 
- 

MocKea : Jla6oparopux znanufi,2015. 
- 

239 c. 
- 

ISBN 978-

5-9963-2629-7. 
- 

Texcr: oneKrpoHHstit ll llanr: oneKrpoHHo-6u6ruoreqnalr cr,rcreMa. 
- 

URL:
https://e.lanbook.com/booW66365 (4ara o6parqenux: 21,.03.2022). Pexnu Aocryrra: Anq

aBTOpI{3. UOnr,:Oearereft .

6. fpan46epr,VI.LI. OpranuqecKat xvMLrs.: y.re6HLtx l14.14. fpau46epr, H. JI. HaIr.r. 
- 

9-e

r.r3A., crep. 
- 

Canxr-llerep6ypr : JIaHr, 2019. 
- 

608 c. 
- 

ISBN 978-5-8114-3901-0. 
- 

Tercr:
srercrpoHnnrfi ll Jlans : 3JreKTpoHlro-6u6nrrorerlHas cucreMa. URL:
https://e.lanbook.com/booWI2l460 (4ara o6pailIeHr{.n: 2L03.2022). 

- 
Pexran Aocryrra: p.nn

aBTopr.r3. uomgoearerefi .

T.lpaug6epr,Vl.LT. OpranuqecKa{ xvruvrfl.. flpar<ruvecxue pa6orrr u ceMr4HapcKr{e 3aHrrr,rt

: yue6noe noco6r're I 14. VI. fpan46epr, H. IL Halr. 
- 

7 -e uzg., crep. 
- 

Canxr-llerep6ypr : JIaHr,

2019. 
- 

360 c. 
- 

ISBN 978-5-8114-3902-1. 
- 

Texcr : sneKrpoHn:';rfi. ll Jlaur, : eneKrpoHHo-

6u6mtore-{ua.fl cr4creMa. URL: https://e.lanbook.com/booWI2I459 (rcra o6parqeHrar:

2I.03.2022). 
- 

PexruM Aocryrra: Arrx aBroprr3. rroJrb3onarerefi.

8. Cnrzr, B. A. OcuoBbr coBpeMeHHoro opfaHzrrecKoro cr,rHTe:a : yue6uoe noco6ze / B. A.
Crraur, A. A. ,{umnaH. - 

5-e H3I. 
- 

Mocrna : Jia6oparopkrfl sHaHuit,2020. 
- 

753 c. 
- 

ISBN
978-5-0010I-161-5. 

- 
Terccr : 3neKrpoHnrsfi. ll Jlanr : 3JreKrpoHHo-6u6ruorerrHar, cr4creMa. 

-URL: https://e.lanbook.com/book/135517 (ana o6parqeHzx 21.03.2022). 
- 

Pexrvrlr Aocryrra: rns
aBTopI43. nonrgosarerefi .

9. Tpanens, B. @. liparrnxyu no opraHl4.recKoft xrrMr4kr : yre6uoe noco6ue / B. @.

Tpanenr, A. E, IlexoruxuH ; rroA pe,4axquefi H. C. 3e(pupona. 
- 

4-e lr3A. 
- 

Mocxna :

Ila6oparopus. snanurt,2020. 
- 

571 c. 
- 

ISBN 978-5-00101-781-3. 
- 

Texcr : oneKrpoHvs;dt ll
Jlanr : oneKrpoHHo-6u6m,rorerrHa{ crrcreMa. 

- 
URL: https://e.lanbook.com/book/135521 (4ara

o6parqeuur : 2I .03 .2022). 
- 

Pexruu Aocryrra: Anr aBropu3. rroJrb3oBarenefi .

8.2. [ouonHrrreJrbHafl Jrrrreparypa:

1. tr4uronrA K. TeoperuqecKue ocHoBbr opraHuqecxofi xnuuu. M.: Mrap, 1973.

2. Mapv [xt. OpraHr4qecKar xnvrprfl,T.l-4. M.: Mrap, 1987.

3. Peyron O.A., Kyptl A.II., Eyruu K.lL OpranuuecKas xuMu.fl. rI. 1-4. M.: Irlsl-no Mfy,
1999.

4. Kepu Q., Canl6epr P. Yrny6rennsrfi rypc opraHurrecrcofi xuuura. Ku. 1, 2. M: Xurrrux,

1981 .

5. Cafixc lL Mexanu3Mbr peaKrluil n opranu.recxoft xkrv,uLr. Bno4uufi rcypc. M.: Xutrun,
t977.

6. ,{xtnnrcpucr T.JI. Xutvtus. rcTepoquKrprqecKnx coeAr,rHeHr4ft. M.: Mrap, 1996.



7. Mnur<uu B.2., Cunmran B.-fl., MirHrren P.M. Teopl4t crpoeHl{.a MoneKyl. Pocron-na-

[oHy: (DeHIaxc, 1979.

8. Trarqe II., Afixep T. llpenaparvrr,nafl. opraHflqecKas. xuMrrfl. Peaxqun 14 cIrHTe3bI B

rrpaKTr{KyMe opfaHr4rrecrofi xurrrrau n HayqHo-I{ccneAoBarerncxofi na6oparopnn. M.: Mup,1999.

9. 3. VItme.n, C. Baftlen, M. [ofin. Ourosrr opfaHur{ecxofi crepeoxl,IMlrla. M.: BITIHOM

Jla6oparopux zwauuir.,2001 . 104 c.

10. B. Cuur. Ocuontr coBpeMeHHoro opraHur{ecKofo cLIHTe3a: Y'Ie6uoe uoco6ue. M.:

EI4HOM. Jla6oparopus. srrauuia, 2009 . I 50 c.

8.3. tr{nrepHer - pecypcbl rr [epnoAl{qecKne H3AaHrrs:

http ://chemistry-chemists. com/Uchebniki.html

http://chemport.ru/

https ://www. scopus.com/

http:llmoya-shkola.infolhttp:llknigozilla.rul
http ://www.nofollow.ru I detaill 0640 8.htm

8.4. ConpeMeHubre 6astr AaHHbrx u un{opuaqrroHHble c[paBoqHr'Ie ctrcreMbl:

iltrsr rorrcKa seo6xo.4pruofi nrrreparypEr, HayrrHbrx crarefi v apyrofi uulpoprraaquu

ucnorb3yrorcq rausopnaaquoHHr,re c[paBorrHble clrcreMbl, B ToM rII4cJIe il 3lerrponno-

6u6maore.{Hbre cr4creruu (3EC), HaxoAsrqtrecfl. B rIoArIIrcKe TrortfV, HarIpLIMep, 3EC Jlanr

(https://e.lanbook.com/), M3E ( https://icdlib.nspu.ru/); H3E (https://rusneb.rul); Ea:rr 4auuux,

AocryrrHbre B paMKax uauuonanrsofi TIoAIII,IcKLI: American Chemical Society

(https ://www. acs. ore/content/acs/en.html) ; Cambridge University Press

(https://www.cambridee.org/core); Royal Society of Chemistry (https://pubs.rsc.org/); Nypnansr

rr3Aarerrbcrna Wiley (https://onlineliblary.wile_y.com). flpyrue 6asu AaHnbrx, HaxoAsIIII{ec.t B

ceo6oAHola Aocryne B ceru I4HrepHer, B r{acrHocrIz, ScienceDirect, Wileylibrary, PubChem ra

Google Scholar, a raKxe 6asrr AaHHrx Reaxys u SciFinder.

9. Ilepeueur uH{opMarlrroHHr,rx rexHoJroruft, ucrroJrb3yeMblx rrpu ocyqecrBJreHnrr

o6p a: on areJrl,Horo np oqecca rlo Al{cqufiluue (ruogy.rrrc) :

. Pa6ora B cerl{ IrlHrepHer.

' Pa6ora c nnSopMauIaoHHbIM rlopranou Eu6luorexn Tron'rfY.
. WcnoJrb3oBaH[e rurroBbrx KoMrrbrorepHbrx rlporpaurn (ACD/ChemSketch, Excel,

Word, PowerPoint) gnr peureHr{fl BbIqHcJrurerIsHbIX 3a4arr, cocraBJleHlrs orr{eroB n upeseuraquft.
. fhal$opua Ant sneKTpoHHofo o6yreuux Microsoft Teams.

fIOo naxoAqrleecq s cno6oAHoM Aocryrle:
1. nporpaulrur,rft KoMrIrIeKc ACDLabs (ACDA{MR

(aKaAeMurrecKatr Bepcns AOCTyrrHa Ha

Processor Academic Edition)

caiue npor{3BoAnTen-{

http ://www. acdlabs. com/resources/freeware/nmrgoc/) ;

2. nporpanunufi KoMrrneKc ChemBioDraw (upo6uar Bepcl4{ Aocrynna Ha cafire

http://scistore.cambridgesoft.com/ScistoresoftwareDisplay.aspx?Trial:Trial/).

10. TexnuqecKrre cpeAcrBa r{ MarepnaJrbHo-TexHlrrrecKoe o6ecue.reu[e ArrcqrrnJrrrHbl

(Mosyrn)

,[ns qrenr4s .nerrlufi Heo6xo4ul,ro Harurrr4e aylutopuit, ocHaTIIeHHLIX MynbuaveAnfiuofi

rexunrofi (rcouluorep. flpoeKrop H Ap.),

[lx canrocro.flTeJrbHofi pa6orr,r acnupar{Toe Heo6xoAI{M Aocryn B KoMrlblorepnuft Ktlacc,

ranerculuit Bbrxo.4 n IzlHrepner.

MarepaanrHo-TexHl4qecKoe o6ecneqeuue, Heo6xoALIMoe 4Irfl. peanv3apu AI,IcqUIIJII,IHsI,

BKrroqaer s ce6s: yue6uue na6oparopr{H opraHr{qecKoro cl4Hre3a (aya. 106 Koprl. 5A), (ayl. 102,



Kopn. 5A), (ayg.1 15, rcopn. 5A), yue6uo-HayrrHbre na6oparopuu HOII <XnN4n.recKar oKcneprtr3a a
gKorofzqecKafl 6egonaurocrr> (aya. 116 kr I77, Koprr. 5A), na6oparopux oKorofr4r{ecKrrx

nccle4onauufi (aya. 101, xopn. 5A). Jla6oparopau ocHarleHbl Heo6xo4utvtmun npn6opaMr{

(eleHrpouHbre Becbr, MafHr4THbre MerrraJrKu, rrJrrrrKr{, xol6orpenbl, poropHble I4clap[Tenu Ia 4p.), n

roM qucre 14 coBpeMeHHbrM HayqHr,rM o6opy4onaHl{eM L{ npn6opavrn (co6crneuuoe o6opy4oBanl,Ie

UKII) - ra:oerifi xporvrarorpa$ Trace GC Ultra (Thermo Electron) c Macc-ceJreKrI{BHbIM

4erexroporra DSQ II; fasosnfi xpoMarorpa(p c nracc-cerleKrl4BHblM AereKropoM SCION SQ

(Bruker); Cnercrpo(pnyopr4Merp RF 5301 PC (Shimadzu); Xu4rocruufi xpoMarorpa$ Agilent
1200 (Agilent Technologies) c raHAeMHbrM KBaApyrIoJrbHbrM Macc-cneKrpoMerpoM c HcrorrHr4KoM

rroHr{3arlurr oneKrpocrpeir. u xrrMr{qecKofr rzonugalluefi noA aruoc(fepnblM AaBJIeHuem Applied

Biosystems/MDs Sciex API 2000 LCIMS/MS (Applied Biosystems); Annaparuo-rrporpaMivrssrft

KoMrrneKc <Kpucrall 5000.2) ua 6a:e ra3oBbIX xpoMarorpa$on c cucrerraofi 3axoJlarorBaHl{fl

repMocrara u nporpannrofi o6pa6orru <Xporrnarer<_DHA> (Xpor'larsx); A6cop6quonr$rfi

cner<rpo$oroMerp YO- u nrnArarrofi o6racrv Agilent 8a53 (Agilent Technologies); XraArcocrsofi

xpoMarofpa$ c 4rao4uo-Marpr4qHr,rM AereKropou Agilent 1100 (Agilent Technologies); I4K-Qypre

crreKrpoMerp Agilent Cary 630 FTIR; finyxnyuenofi V@-, Bl4,{-cnercrpo$oronerp Shimadzu UV-
2600; Xpouarouacc-cneKrpoMerp Agilent 59778 GC/MSD c uHoro$yHKulroHirnr,nofi cracrerrrofi

Anfl rrr{ponurra.recxofi xpoMarorpa$uu EGA/PY-3030D (Frontier, -flnouur); Cprcrerraa xu4xocrHofi
xpoMarorpa$zn Agilent 1260 Infinity II c npervrrrpoJrerHbrM Macc-crreKrpoMerpoM BbrcoKoro

pa3perrreHrry Agilent 65 458 Q-TOF).

11. Cpe4crna aAarrrarlrrrr rrperrogaBaulrr Arrcqu[JrrrHbr rt norpe6nocruu Jrrrq c
of paHI{qeHHbrMrr B03Mo)KHocTqMu

B cnyqae neo6xoguruocrra, o6yualorqurrca u3 qIrcJIa nuq c orpaHr4rreHHblMr4

Bo3MoxHocr.sMrr 3AopoBbr (no 3asBreHuro o6yuarorqerocl) Moryr rrpeAnararbcfl o.4Hpr rr3

cneAyroruux Bapr.raHToB Bocrrpu.rrrr4{ l,tuQoprr,raquu c yr{eroM LIX prng:aBprpyaurbHblx

ncuxo$rasuqecKrrx oco6eHnocteft, n roM rrr,rcJre c [prrMeHeHrreM SneKTpoHHoro o6yveuvr kr

ArzcraHrlr{oHHbrx rexuororufi :

- Anfl nr4rd c HapyrreHnflMLr 3peHrr{: n ne.rarnofi (fopr'ae yBenur{eHHunr mpu$roM; B Sopue
sneKrpoHHoro AoKyMeHra; B Sopue ay4uo$afina (nepeno4 y.re6urrx Marepl4anon n ay4uo(fopuar);

rrH ALrBr4 Ay aJrb H bre 3 aAaH I4s I,I KO H CynbTaU H LI.

- Ans nzq c HapyrxeHnflMpr cnyxa: n ne.rarHofi (poprure; n $opvre 3neKTpoHHoro AoKyMeHra;

vH AkrBH Iy anb Hbre 3 aA aH rrr r{ K oH cyJrbTarIr4LI.

- Ans nErI c HapyrrreHnflMvr onopHo-ABr{rareJrbHofo annapara: B rer{arHofi (fopiue; n (poprue

3neKrpoHuoro AoKyMeHTa; B Sopue ayauo$afinquHILrBr4IyaJIbHbre 3aAaHVfl.I4 KoHcynbrar\ur4.

L2. MeroauqecKr{e peKoMeHAarlrru o6yuaroquMcfl rlo BbrrroJrHeHrrrc caMocroqremHofi
pa6orr,r

PeryrxpHoe r{TeHr4e BbrnycKoB HayqHbrx, B ToM rrr4cre v o6eopurx xypHanoB rro

opralruuecxofi xkrMtru (Xypuar opranuuecrcofi xlrMvru1 Xypnan o6rqefi xtrvtrrkr, Xutvtus

rcreporlr4KnrqecKr4x coe4raueHrEfi, ,{oxra4u AH, Journal of Organic Chemistry, Molecules,

Organic and Biomolecular Chemistry, Organic Letters, Tetrahedron, Irl:necrus PAH. Cepux

xuMlIqecKat).

Cauocro.areJlbHoe rrnaHlipoBaHne Ir uccJre4onanzft n o6nacrn cIaHTe3a opraHl4rrecKldx

coeAr{HeHuit u yuauoBJreHrTr HX crpyKTypbr c rroMorUbro coBpeMeHHr,rx rrHcrpyMeHTaJrbHbrx

MeroAoB r{ rroAXoAoB.

Ka.recrno ocBoeHu.s yue6Horo Mareprrarla oueHlrBaerc.f, rro yMeHr{ro acnvpaHTa

r4cIIOnb3OBaTb TeOpeTUr{eCKr4e 3HAHIdS. npu BbrnOJIHeHr4I4 IpaKTLrqeCKr,rX 3aIAq) IIO CTeIIeHI{

npopa6oraHHocrpr Bcex acIreKToB 3araHrrfl, o$opiuneuraro Marepuana, co6ruo4eHl.Irc

ycraHoBneHHbrx cpoKoB rrpeAcraBrenus. pa6oru Ha rrpoBepKy, crerreHr{ caMocro.f,TeJrbHocrr{.

rnopuecxoft aKTr4Bnocrr.r, HilJrr4qr4ro oJreMeHToB HoBr43Hbr u oprrrr,rHanbuocrl4 no.4xoAa rrplr

BbIIro JrHeHr{ u zanalgufr.


