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1. Ilacnopr orleHoqHr,rx MarepuaJroB rro Ar{cqurrJrr{He
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Teurr.qprcqu[nr4Hbr B

xoAe TeKyllefo
KOHTpOnf,

Br{A npoMexyrouuoft
ATTECTAUI,II4

KoI u colepxaHr4e KoMrrereHrlr4r4 Oqeuouurre Marep.aanbr
(eudat u rconuraecmeo)
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I CrpoeHrae aroMa.
fleprao4zuecrax
CVCTEMA

IIK-1 - |OTOBHOCTb K
caMocTo.f,TenbHoMy rrpoBeAeHVro
Hayquo-r4ccneAoBareJmcrofi v
reoperu.reclcofi pa6omr B

cooTBeTCTBrzr,r C nacloprou nay.rHofi
crrerlniurbHocrli rro HeopfaH[qecxoft
xt4}llLrl4, K [onyqeHrzro
sKCrrepIz.MeHTaJrLHbIX pe3yJrbTaToB, B

TOM qr4CJIe IIpaKTIlIrrecKu BaxHbrx 14

ycraHoBJreHHbrM rpe6onauznvr K
coAepxaurzro gucceplaryuft Ha

HOB6IX, yAoBneTBOprrcrlr4x

covcKaHr,re yueHoft CTEIICHI4

KaHAHAara HayK rro Hayvuofi

IIK-2 - cnoco6uocrb r{cnons:onaml
coBpeMeHHyro HayrrHyro annaparypyl
v MeroALI, neo6xo4unmre rtpul
BrrnoJrHeHHr4 HayqHbrx uccle4onannfi 

|

e o6Jracru HeopraHr4qecxofi xranauu;l
rrpoBoArnTb cr{HTe3 n anannsl

cIIerlr4aIbHocTr4

HeoprarmvecKar xr,rMrrs.

pa3nr4rlHbIX

HeopmH14rIecrofi

r.4.1

o6t,exroe
){IIIMPILI,

coeAr4HeHrrfi , lrarepuanoB; BbuIBJr.rITb

B3arrMocBs3rr MexAy cocTaBoM,
cTpoeHr..reM LI CBOI4CTBAMTI

HeopraH.aqecKr,rx coe4nneuHfi .

Ycrulre orBerbr Ha
lpaKTLlqecKr.rx 3aHtrITtIflX.

Pa6ora .upu o6cyxr4eHue
IeKTII{C|Hrroto MaTep aana2. Xunruqecrcas, cBfl3b

3. KoMnneKcurre
coeAVHeHVt

4. Tepuo4uuaMkr:r.akI
KI4HETI4KA

Pa6ora rrpra o6cyrxAeurze
neKrIHo,HtHOrO MaTeplrana.
llo4rolo.ara 2-3 rralonrrx
3aAaq Ilo TeMaTr,rKe neKur4r{

ll"Af-nrrrta .**""*
anropetpeparon IIo
rrocrpoeHlrro Saronrrx
.Ilnarpan4Ii{

Pa6or:a c
HayKoMerpwqecrcutvlt|

6u6nnorylafuuecxzuu
6 asawu, anaJwr3 2 -3 q arcit
rro re\darr4KaM yve6nrrx
BCTDEq

Bonpocrr K 3K3aMeHy

5. @asonrre luarpaMMbr
HeoplaHr4rlecKI4X
CI4CTEM

6. HeopraHuveclcrafi
CI{HTE3

7. Xul,,tug s -, p - gJreMeHTo B

8. Xutvnts d-, f-sneMeHro e

9. Mero4rr I{ccJle.rloBaHrzfl

HeopraHI4rrecKI4x

coeArznenzfi

10. llporraexyroqHat
aTTecTarll,It

5 cerraecrp

KaHAnAarcxraft sr<g aueu

2. Bugst u xap aKTepr.rcrrrrca orleHoqHbrx cp eAcrB
YcrHsre o:rnerrr. Zcnolrsyrorcf, npefroAaBareJreM AJrs

cB;IgrI or o6y.rarorquxcx rro paccMarpl{BaeMbrM TeMaM;
o 6cyrx4aetruft rraarepv al.

Pa6ora c 6asaNIIa AaHHtrx. Oqenunaercs yMeHae HaxoArzrb craurzl'rraouorpa(frarE uo
TeMarHKaM AI'icIIVnnI4HbI; BblAeneHue o6y.laloilIuMl4cs KJrrorreBbrx MoMeHToB ny(imaraunft.

Pa6ora c aerope6eparalala. OqeHlanaercx npone4enurrft aHaJrH3 salc,peseparon ro
TeMaTr4Ke Ar4 Crlr4lrnr4 Hbr.

Bonpocrr x sxsalaeHY. Ycrnoe co6ecegonarure cnylKrrr Ans orleHKrz: reoperuuecroft
lo.uoroBKtz o6yuatoqefocfl, 3HaHI'It SeLrravecnoro MarepuaJra, rpaMorHofo ,rrcrroJrb3oBaHr.r{
xuNaI{'{ecxoft v o6rqenayvuofi TepMp{Honoflzn; BJraAeHr{e KarefopuanbHbrM anrraparoM
HeopraHnr{eclcoft xLrMrrkr; yMeHI{.{ HaxoAI{Tb 14 o6sgcHsrn B3ar,rMocB.f,3r4 oK3a.MeHaur4oHHofo
Bo[poca c rerraofi ArrccepraqrzoHHofo HccneAoBaHI4s.

rtonylreHr.{{ 6rrc:rpofi o6paruoft
IIOKa3bIBaIOT B'OE|JIOYOHHOCTb B



3. OqeuouHbre cpeAcrBa
KauAranarcrHfi oK3aMeH cAaerct rro 3aBeprrreHaro r.r3yqeHr{tr Ar4crl'rrn'Hbr"HeopraHuqecKat xvMr4tr" e Sopnaare ycrHoro co6eceAoeaHrax. KaxrArrfi exgarraeHrulnounuff 6nrer

coAep)Is4T 5 nonpocoB' B T.q. oAI{H r}orrpoc rro coAep)r(aHuro (reopeu4rreoKgM pa3renaM r{
3r(cnepr4Meura,rrHoft vacra) qacrurrHo Br,rfroJrneHuOff Xau4ra4arcxofi 4"-aapraq",o.

{nx uponel.eHLrfl KaHAI{AarcKoro gK3aMeHa yrBepx(naerc{ cocraB KoMr4ocr.rr4 rro nprreMy
sK3aMeHa <HeopraunqecKatl xI4MIr.fl). Hopruarunrr BpeMeHn: Ha rroAroroBKy orlle,fa - ue 6onee 60
MpIH; Ha orBer acrll4paHTa - He 6olee 60 nrraH. flpu rnere o6yualorqrafics N4o;Ker rroJrb3oBilrbcfl
3arlnc-flMl4, cAeJIaHHbIMI4 rIpI4 rloAloroBKe orBeroB, KavlLwlLarcxufr DK3aMeH rrpoBolr4Tofl BcoorBercrBlrv c ycraHoBJIeHHbIMa rpe6onaunflMu rI no 3apaHee yrBeplKAeHHoMl/ pacrrr4caHr{ro.

llpoqeaypa 
''poBeAeHplt 

gK3aMeHa rlperycMarpr4Baer AoloJrHr.rreJrbHbre Borrpocbr rro TeM ]r(evnv XpyrrrM pa3AenaM rlpofpaMMbl, He Bo[Ie,4IrII4M B 3K3aMeHaUIzounrrfi 6unet. ]KaN4rrfi Boripoc5ntera oueHvBaerc-s B MaKcl4naynl 1 6utn,utoro 3a Becb orBer acrrupalTMox(er.ueL6pam 5 6zurnoe.

Kpureplru orreHrcrr p$yJ*,Tarori KaHAnAarcnoro sK3aMeHa
o[enxa (orJrrrqHo> (5 6annon) wanurcxupu co6ruo Ee'uucneAyroilIr4x
- rpaMOTHOe II [paBI4JIE HOe I.{CnOnL3OBaHI4e B OTBeTaX XuNrra.IeCKOfi

TepMI{HO.iIOII4I,I:

yr;lonufr:
n o6ulenay-rnofi

- Oe3orxHoorrHoe BnaAeHrre KarefopuanbHbrM anllaparoM HayKrr;
- yMeHI{e o6osHa'rnrb ocHoBHbIe rtpo6lenarr csopuynr4poBaHHbrx e 6r4rre:rax BorrpocoB;
- 6e:oruz6oqHoe 3HaHrae rparruueoKoro Marep vana;
- rlcropr.rofpacpra.recxrae 3HaHr.rs B paMKaX B0rrpocoB 6ute.ta;
- yMeHae cB'tI3arL orBer Ha Bonpoc c teuofi Al{ccepraUlzoHHoro r4ccreAor}agr4.rr;
- JIO|I4r{HOCTb, CBg3HOCTL OTBeTa.
oueHra (fiopotrro>> (4 6anta) craBlrrcrr npra co6rroreHrar4 cneAyrourt4x ycronufr:
- rpaMorHoe I4cnoJIb3oBaHI{e B orBerax 3KoHoMl{qecxoft u o6qeuayvnofi retpunuonofprr4;
- npo6nerr,rHoe x3Jro)Keurze c@opnaynr4poBaHHux n 6unerax Bo[pocoB;
- orAenbHbre oruaoru IIpr4 r{3no}r(euuu saxrnqecKofo Murepr4ana;
- HeloJlHora I'I3JIo)I(eHrr{ I4cropl'Iorpatpuuecrl4x cBeAeurrft n paurax BonpocoB 6utera;
- yMeHI'Ie cBfl3arb orBer Ha Borlpoc c reuoit AlzccepraqnoHHoro r{ccneAoBar{Hs;
- norurIHocTb, cBt3HOCTb oTBeTa.
oqeuxa (yAoBJrerBopr{TeJr6Ho> (r} 6anna) cr aBrrrafl. 3a..
- HeAocrarorlHoe Ircrorlb3oBaHl4e B orBerax xHMarrecKoft u o6rqeuayvuofi T'epMr4Honorr4l{;
- HEAO CTATOIIHO E BNAAEHIIE KATEIO]]UANbHbIM ANIIAPATOM HAYKI4 ;
- yMeHI4e o6ogHa'Izrb roJIbKo oAHy I{3 npo6reu, c$opvrynrlpoBaHHbrx n 6unerax BorrporloB;- olrn6rz rrpIa r.i3noxeHuu $arrr4qecKofo Marepnana;
- rloBepxHocrHble lrcropl'{orpa$uuercrrze sHaHI4fl B paMKax BorrpocoB 6uyeut:
- HapylleHHe lrofrrqHoc-r]1. 14 cBfl3HOCTr4 OTBeTa.
Oqeurca <<H eyAo B Jr erB o pr{TeJrr, H o>1, (2 6 a.n.na) craBr4Tc_rr 3 a :
- orcyrcrBl4e B orBerax ueo6xo4avtofi xuaala.recxoft ra o6rqenayunofi repuuuoJrorr4r{;- onl4carenbHoe I43JIoxeHI{e c$opuynupoBaHHbIX n 6ralerax 

"oarp,rro", 
HeyMegr4eo6o:Haqrarb r{ H3Jro)KHm npo6renalr;

- rpy6rre oruu6ru I'pr4 r43nor(eurzu sax:r[qecKofo M:drepr4ana..
- He3HaHrze r4crop[orpa$zu nonpocon 6rzlera;
- HeyMeHI4e cB-s3arb orBer Ha Bonpoc c reltoft ALIccepraIII4oHHofo r4ccJreAoBaHr4rr:
- HapyrueHl4e JIOTI4qHO CTI4, CBT3HO CTH OTB eTa.

Boupocrr Aflq KaHAuAarcKoro 3K3aMeHa (r[op*rupy ror I-4 Borrpocbr 6u.nera):1' ocnoeHsre [peAcraBneHI4-s o crpoeHr4r.r aroMa. Bonnona-s $ynxrqrzn. ypanHeuze
lupe4Iaurepa' KnauroBble ql4cna. s-, p-, d- ui-AroMHbre op6uranu. pacnpe4eneHrre 3JreKTporroBIIo aroMHbIM op6Hra'nnra' flpuuqran MITHpIMyMa suepfnr4. flpaHqzu llaynn onercrpon'oecrpoeHr{e aroMOB r{ MoneKyn. Aroir,rHsre r.r MoneKynspHbre op6uranrz.



2' 3:rer<rpouHue rcoH(lurypalluu I4 TepMbr aroMoB. llpanuno Xyn4g. OrexrponHaxIIJIorHocrb' PacupeAeneHl{e enexrpoHuoft rrJrorHocrrr B AByxaroMrrr,rx MoJIeK,Fnax.
KoppenxqnoHHbre op6u:ranrnbre Ar{arpaMMbr.

3' Conpe}'reHHa-f, Sopluyrirzponra flepHoAr4qecKofo 3aKoHa. 3axou lVlosru. Crpy*ypaflepuo4nuecxofi Cracrelrnr. llepuoAbl I{ rpyrlnbr. 3axouonrepHocrr{ r43MeHeHr{-f, $yu4arr,reuraJr;HbxxapaKTeprrcrl{K aroMoB: aroMHbIX I'I IIOHHbIX palivycoB, rIoreHIII4ana r4oi:Lr:3Ar\r4u, sHeprua
cpoAcrBa K 3neKrp oHy r{ srreKTpooTpr4rla,ueJrbHocTr{.

4' lleprao4l'Iq'ocrb I43MeHeHu{ onoficrn [pocrbrx BeulecrB rr ocHoBHbrx xr.rMr{qecK'X
coeArrHeHEli (orcra40n, n4,4pOKCrZAOB, raroreHrrAoB, cyrmcfia40n, xap6[40n).

5' lipupo4a xllMlrqecKofi cnsso' 
'u 

ee xapaKreprrcrrurKr{ (pmia, rr"p""n, HarrpaBneH'Ocrb,
rloJrflpHocrb, KparHocm). OcHonHbIe rl{tfbl xuMur{ecKofi cexgu (rcparrco o"upun,..p"syfire ax urrprzBenr{re [pr4Mepbr coe4uHeHufi).

6' ocHoe'Lre rIoJIo)KeHI4s MeroAa BaJreHTHbrx ce-{sefi. HarpanreHHocrb, Hacr,IqaeMocrb r4nonflpla3yeMocrb KoBaJIeHTHofi cn.qgu. Bluxnue HerloAeJreHnbrx 3ner(TpoHHbrx fiap Ha crpoeHlze
MoJ'teKyJr, M o.4enb f ullec nu.

7 ' zHreplperallus crpoeHlz,l MoneKyn Ha ocHoBe op6zranrnbrx MoreJre fi,wucclegoBaHr4,pacnpereneHHs snerrpounofi rIJIorH()crH. Jloxa,ru3oBaHHbre MoneKynflpHr,re op6w,mu.ln6puo.wsaqzr. 3rercrpoHHa.s Koppenflrlr{{ B aroMax r{ MoneKynax.
8' ocHoeHsre [oror(eHI4-tr Merora MoneKyn{pnbrx op6uranefi. llgyxqeHTpoBbreAByxsneKTpoHHbIe MoneKyntpHble op6i'rranu. 3HeprerrzuecKne Ar{arpaMMb.r MoneKynspHbrxop6rara'nefi roMo{AepHbIX 14 rerepo{AepHbrx AB)D(aroM}rbrx MoneKyn. 3ueprnr Lro*w3ar\lr.r,

MarHHTHbre r4 olrrzrrecrne cnoftcrea MoneKyn.
9'r4ousas MoAenb crpoeH'f, Kpl4crannon. HeuanpanneHHocr' r.r HeHacbrrr{aeMocrb r,roH'bxnsalz\4oAeficrsHft' Zounufi pa[Lryc. Ta6nzqu lroHurrx puA"y.ou no llonranry z lLIeuHoHy.10' Kp'cralluqecKat pelrerKa. oc'osurie rrrrr6r Kpt4crannr4qecr:fix crpy*Typ.Crpyxrypnble rIrrIr,I HeopraHuqecKI4x coeAHsesufi. 3Heprr,rx r.iounofr pemerKr.i. Koncra'raMa4e.nyHra.
11' crpoeHlae MoneKyn r'pocrblx I{ KoopAI{HarIr4oHHbrx HeopraHr4rrecnrcx coe4uHeuzfr.flolun4epHbre KoMnneKcHbre coe.{HHeHu.tr.
12' ocnoeHrle cocraBrltrcrqrle M€xMoneKynspHbrx B3ar{Mo gefictnuft. opueuraquoHrJoe,

I{HA}r{III4oHHoe u AI'Ic[epcI4oHHoe n:a*ruo4eficrBllfi. Morexyrupurre KoMrrJre.Kcbr. Bauqep-Baa*cosnr MoneKynr'I' Klacreprr aroMolB r.r MoneKyn. cyneprraoneKynbr r.r cynpaMoneKynflp,Has
XI4MIIfl.

13. lipnpoAa Bolopo4uofi cnxsa. Ee rr4rrbr.
ceoficrna coe4vneHuii.

3naqenze BoAopoAHofi ceu:tz. BrrEsHr4e, Ha

14' Merarulbl' AHoiIeKrpI{KI' 14 rlony,.poBoAHr4Krc. 3oHna-q crpyKTypa r)Heprernqec*ofo
crleKTpa Kpl{crannon. IlonepxHocrb @epuu. PasrzqHrre Trrrrbr rrpoBo,4r4Mocrn. Kore 6anus nKpl4crannax' @ouoHlr' onpe4eleHrae mI{pHHbI sanperqeHuofi 3oHbr [on]/npoBoAHr{KoB.
YsKosoHHI're 14 IxHpoKo3oHHLre [on)4rpoBonHaKu. lipuneiure [pr4Mepbr coeAuH{Jgrzft pa:nvuurx
KnaccoB c nonylpoBoAHrlKoBbrMz csofi crsat\4r4.

15' ocnoeHble rIoH.tITI4t KoopAl{Haquonuofi Teopr{r4. Pa:ila.rHr,re Tr{rrbr rlaccusux au"uit,
H oMeHKJr ary p a v r43 oM epr{{ KoMrrneKcHbrx c o e,{rzH enuit.

16' o6pa^aonanae KoopAHHaIII4oHHbrx coe4aHeHzfi c nosuqufi raoHuofr MoAenr,r lrnpe4cranneHafi Jfrrozca. Teopux MsrKIzx u xecrxr4x rs,rcJror u ocHonan.nfi llupcoHa.Vcrofi quno crb KoMrIJIeKcoB B pacrBopax. (Daxroprr, BJrr{firorrlne Ha ycrofr qaBo crE,.
17' KoncraHGr ycrofiql'rBocrlz I(oMIrJreKcos. Jla6rarnHocrr, r{ r4HeprHocrE. 3nrponafiHr,rfiBKnaA B sHepferl{t{ecKylo ycrofivunocrb KoMIIJIeKcoB, coJrbBarHhrfi s$$exr, xe:rarHrrft e4(fexr,rrpaBr,rna rIHKnoB r{yraeea.

18' ocuoeHble rIoJIo)KeHufl Teopvn KpI4 craJrnr4r{ecmoro rroJrr. pacrqenleH ue> cL- op6uranefi soKTaoApHrIecKoM Iz rerpa3npuqecKoM rlore. 3ueprrEx pacruelneHr.{.fl, oHeprr4 fl. crrapvBa1r4e; Lr3Hepl'u-s cra6ulnsaql4l4 KpI{cranJII.'IqecK[M IIoJreM. -rr"*tpo*"Nrrzqecxufi p{A Jrr{r,aHAoe. lloHsrueo reopl4l4 -fga-Telnepa, TerparoHaJlbHoe rloKalr(eHr4e oKTagApr4rrecKr{x KoMrrJreKooB.



19. 3HepreruqecKa.fl AtrarpaMwaMoneKyn{pHr,rx op6urarefi xounJrsKoHbrx. coe4uHeHlrfi. o-
I{ 7[-AoHopHbIe I.i aKIIerITopHbIe JII4raHIrr. Onrxqecrlre Ir MafHI4THbIe csofic,rna KoMnJIeKoHbrx
coe4rzHeuufi.

20. MexanH3MbI peaxqzfi KoMrIJIeKcHbrx coe,qr4Hesuft. Peaxquu 3aMerleHrrr, orrlenreHus
14 rlpucoerl'IHeHHtl lrurlaHila, oKI4cJrI4TeJrbHo-BoccraHoBrrreJIbHbIe peaKurzH. BsaHNaHoe BrusHr.re
JrI4raHAoB B KoopllrHaquonHoft c$epe. fpanc-nnuflHne, quc-e$Serr. BHyrpz,l$epHbre peaKrlr4r4
nIrraHAoB. llputr,teHeulre I(oMrIJIgKcHbIX coe4inHeuIafi B xl4Ml4qecxofi rexHcrJrpfr4l4, Kararrr43e,
MCAI{UI{HC I{ SKOJIOIHI{.

2L ocnoeurre noH.tITI.{s repMoAl4uaMurcn. CncreMa, Bn.4br crlcreM. Tepv.o4uHaMr4qec1rze
nepeMeHHble, TeMrleparypa, napaMerpbt cocrogHufl. clrcreMbl, aHTeHCr4BHbIe Ir 3KCTeHCIZIBHrTe
rIepeMeHHbIe. KounoueHT cl4crettru. Hegasucrzrr.ruft KoMrroHeHT. lloHsrrae tpa^:rr. VpaeHenur
cocTo.f,HI{.tr.

22. llepnrrfi 3aKoH TepMoAI4HaMnxIz. Teuora, pa6ora, Br{yrpenH-fl.f, sHeprr4s, oHTaJrr,rrr{q,
rerrJroeMKoc'rr. 3aroH fecca. Clegcrnux r43 3aKoHa fecca. (Dopvryna Kupxro(fa.

23. Bropofi 3aKoH TepMoAuHaMHKrI. 3nrponux tr ee u3MeueHu.rr n o6parraubrx pr

ueo6parzntblx rlpoqeccax. Teopeua KapHo - Knaysrzyca. Paern.{Hbre rrrKaJrr,r rer{rreparyp.
24. (DyH4aueuraJlbHble ypaBHer{us fu66ca. Xaparrepucrr.rqecKr4e $yrrxqrau.- 3neprux

lu66ca, 3Hepflzfl felruronrqa. Vpannesrzs MarcBeJrna. YcroeIaq pu""o".,",u fl Lr r<pkrrepvu
caMolpol{3BoJlbHoro [poreKaHlas npoueccon. Vpanuenuefu66ca- felslponbrla.

25. [nyxxounoHeHTHble cl4cre]vlbl. Pa:Hoo6pa:rae $asonrrx rnarpaMM, r{eopraHr.rqecKrrx
CHCTEM.

26. flpanulo Sas lu66ca. O4nororrlnoHeuTHbre cuoreMbr. {uarpaurr.tbr c,ocrorHr4{ BoAbr.
cepbr, $ocSopa r{ yrnepoAa.

27. OcHoenofi nocrynar xzir,ru.recxoft
peaKrlr4t4. Kraueru.recKIr e Kpr4Br,te. Kuue:rnqecxr4e
peaxrlr4r4. Pearquu rrepeMeHHoro rroprAKa.

KraHerr.rKrr. Cnoco6rr onpeAeneHr4r cKopocrrz
ypaBHeHrlfl. ItoncraHra cKopocrrr rz rropr[AoK

28. ocnonHrre IIoHsrI{t xul,tuqecrofi Kr4Herr4Kr4. llpocrure u cr{J)(Hbre peaKrlr{rz,
MoneKynqpHocrr, a cKopocrb npocrofi peaKIII4H. Ilopx4ox peaKrlut4.3anucuuocrb cKopocrr{
peaKIlIM or reMrleparypll. YpanueHI'Ie Appeunyca. 3neprux aKTr4Barlr4r{ w cnoco6u ee
oIIpeAeneHI4s' 3:rerraeHrapuue aKTbI xplMl4r{ecKux peanquit z Qnsuuecrcraft cMbrcJr sgejlrnr4
aKTI4BaUIII,I.

29' Klaccurfaxaqux KaranllTl4qecKr4x peaxqnfi 14 KaraJrr43aropoB. Teopzx
rlpoMexyrorlHbIx coe4I'rHeuafi B KaraJILI3e, rIpIdHuI,I[ gHepfervrlecKofo coorBerc1Blir.
f ouoreHurrft u rereporensuit KaraJrr43. K uclorHo-ocuoeuofi Karanr43.

30' fereporeuHrrfi Karanl'r3. onpe4ereuue cKopocrr4 rereporenuofi rr:ararr4Trzr{eonofi
peaKql4lr. Celer<rHnnocrt Karanl,I3aropoB. Ponr agcop6tluu B Kr4HeraKe rereporeHHbrx
KaraJII{TI4r{ecKrIX peaxqufi' Heo4nopo,4nocrr, rIoBepxHocrl{ KaraJIH3aropoB, r{aHeceriHbre
Karanl{3aropbl' 3Heprrax aKTHBaIII4H fereporeHHbrx KaraJruTr.rqecKr4x pearqait. OcuonHrre
rlpoMbrmneHFrr,Ie KaTaJrr4TrzrrecKr4e rrpoqeccbr.

31. O6pasoBaHr4e xIzMLIqecKI{x coeAr,rHenufi n HeopraHr{rrecKrrx cucreMaK. Crexnouerpr,uv Hecrexl4oMerpus HeopraHI'IqecKLX coe4nuenafi. Pasrnqrle v cxo[crB?. ,4aJrbroHr4AoB.
6eproruu4oB I'r TBepALIX pacrBopoe. ZureprreraJrnr4ABr. Coe4nneHrzfi Kypnaronra.

32.TIpxtvrofi 14 KocBeHHbIfi cranres c;oeAr4HeHr4fi us npocrbrx Bellecre. llpuee,4rzre Meror,rdKr,r
nonyrleHu.s KaxAbIM MeroAoM He MeHee rllex HeopraHr4qecKr4x coeAr4HeHr4fi pasrmx KJraccoB.

33. PeanqI{H B rasonofi $ase, no4Hbrx r{ HeBozlHbrx pacrBopax, pacrrnaBax. Meror
xl4Ml4rrecKoro oca)I(AeHI4tI 143 ra:oeoft fra:u. 3oln-rert MeroA. fz4poreprua-ntsufi cr4HTe3.
Tnep4o S a^enrrfi cnHres. Mexanoxl4 Mr.rqecKaq aKTr4Barlr4r n rn ep4o $ a:rro* 

"r"t"u ",34' Xlarunqecxve rpaHclloprHbr:e peaxrlr4ra [nfl cr4HTe3a v oq]4crKu BerqecrB.
@oroxrzuuqecKl4e 14 SneKTpoxI{MI4rrecKrIe MeroAbr cr4HTe3a. Canreg npr4 Bo3Aeftr:rsull 

"uraanr*TeMlIeparyp, BbIcoKI{x Aanlireuuit; cI4HTe3br B BaKyyMe, Ha Bo3Ayxe, B r{HeprHofi anrocsepe.
35. Mero4bl BblpauuBalufl' MoHol{pr4craJrJroB H rrx KJracca{rzxaqm. llpune4rare He Megee

Tpex MeroAIrK BblparrlzBalJr4tr MoHoKpI{craJrJIoB coeAr4HeHl4fi pa:lzuHrx KJraccoB.



36. s-eleueHrbl n llepIao4x'recKoft cucreMe. 3rexrpounax rconsrErypa\u:fl. Xaparrepuue
crerIeHI'I OKI'{cJIeHI'I{' Bo4opo4. Oco6oe ilo:ro}KeHl{e BoAopo.4a n llepHogl.r-lecxofi cr4c,reMe.
tr4goronsr BoAopoAa. fIa4pu4r,I H HX rraccusur< a\krx. oxacnurenun o-u,,a,rru"oBr4TeJrbHhre
csoficrna BoAopoAa. lleporcra4 BoAopoAa: crpoegrre, oKrzcnr{TeJrbno- tsocrlraHoBrrrenbHbre
ceofic:rsa.

37 " Cpanneuue 3JieMeHToB IA 14 IIA rpyrrrrbr. Cpanuure rr3MeueHru no rpyrrrraM
xapaKTepucrl'IK 3JI9MeHTOB: pa3MepoB aroMOB, TIOTeHIIITaJTOB I4OHI43arU4r{, cpoAcrBa K 3JIeKTpOHy I4
SneI(TpoorpI4IIareJIbHocrI4. Oco6esnocrl{ KoMrlJlercoo6pa:o Baalzs. s-3JreMeHTon. Oco6ennoap
XI'IMI4I4 JrvrrLrfl 14 cxoAcrBo c 6epulnueu. tr4gnaeseHl4e Kr{cJrorHo-ocHoBHrx cnofiore coengr{egr{fi s-
3JTeMeHTOB no rpynrraM.

38' IlonorreHl4e p-3neMeHToB n llepzo4ra.recrofr cncreMe. 3reruponuax rcou$uryparlr{fl.
BanenrHue cocror'I.s p-gneMeHTon. cleneurr oKrrcrreH'-s. p-sneMeHTbl: Trrrrrrr{Hble MeraJr.[br I4
HeMeraJIJIbI, MerarJIoIrAbI' 3aroHotvlepHocra B H3MeHeHHr4 ceoficrn fipocr];Ix BeurecrB lr
coeAr4neHrrfi p-elelreHToB Bo BTopoM 14 TllerbeM rrepr4oAax.

39' cpanuenHe ceoficrB sJIeMeHToe IIIA ra IVA rpyrrnbr. CpanHure r{3Mer{eHr,rr ro rpyrrraM
xapaKTepI4CTlIK SJIeMeHTOB: pa3MepoB aroMoB, rIoreHrII,IaJIOB I4OHI43arIrrI4, cpo/-(o:rBa K SneKTpOHy r.I
SneKTpO OTprIuaTeJrbHo cTH.

40' Aru0orepHocrb coeAuHeHl{ft sreaaeHros IIIA rpyrrnbr. Kovnnerurbr,3 rrr,4po6opar6r,
I(nacrepHble coeAlrHeHux 6opa' Alrouunarbl I4 fn.4poKcoanroMl4Harrr. KovnJreKcrrbre coeAuHeHr,1s
arroMHHI4s' CunaeH aJIIoMIrHI4r' AlioiraorepMl{s. IlpulreHeH ue 6opa, anroMr.IHl4r , raJryr4s.) rr1r;,rrfl vrTurrrull r,t ux coenuneuufi.

4r' An'norponHrre nao4IzSuraqufi yrnepoAa. Ymepo4unre HaHoMa'e1)nanbr: carrre3,ceoftctna, uo4u$uraqvrz, rpI{MeHeHI{e. Kap6r,r4rr MerannoB. Cepoyrrrepo4. (Dpeonrr.
lloruEn'rop6l43M KBapI{a: crpoeHrle 14 TepMur{ecKa.f, cra6umHocm. Kap6Nr KperuHr.r.,{.

42' fIpurveHeHlre npocrblx BelrlecrB Id coeAr4Henraft srerdeHron IVA rpl/nrrbr. IloHsrae olonynpoBoAHl4Kax. llonyueruae Bblcoxorrncroro KpeMHrrfl. rr fepManr4.fl. Haxox,4eur,re gJreMer{ToB
IVA rpyrrnbr B npapoAe. CnrzHqonsrfi axryuyn_srop.

43' cpanneuue cnoftcrB 3JIeMeHros vA z vIA rpynr. Cpannure z3MeH,eHr,r.s no rpynraM
xapaKTepI4CTI4I( SJIeMeHTOB: pa3MepoB aroMoB, rroreHurraJroB r4oHr43arlr4x, cpo,40TBil K SneKTpOHy r4sneKTpoorpl4l{arenbHocrz. (Dopubl cyqeorBoBaHuf, rlpocrr,rx BerqecrB, HaxoxAegr4e B rrpr4po,qe,
IlonyqeHae rrpocTbrx BeuecTB r{3 npHpoAFrr,rx acTorrHr4KOB.

44' crpoeHl4e MoneKyJIbI a3ora. Tpoituaa cBr3r'. oco6eunocrrrxuMarva3ora. Anrorpc,nux
QocQopa' fia4prz4u 3neMeHToB vA rpynnrl: [onyrreHue, crpoeHr{e MoJreKyJr, ceofrcrna. crpoernueMoneKynbl aMMI4aI(a' Colu aMMoHIzfl. Xr,lrutufi aMMr4aK r(aK pacrBopnTe.[b. fr.rlpalgH,

r.IAp o Kcrzn aMHH, a3 O Tr4 CTO B OA Op OAH a{ Kr4 CJrOTa.

45' KncnopoAHble coerHHeHH-[ a3ora. Pa:uoo6pasr4e oKcr.rAoB a3ora. A3or.Hax, a3orucras.
KI{cJIorbI I4 I.{x coJII4: [ofiyrreHlze, cnoficrna H oKI4cJIHTeJrbHo- BoccraHoBI4TerbHa.s rnofrcree'Hocrb.
[raarpair,rua @pocra Anr coeAr{Henvft asola.

46' Pa:uoo1pasue KHcnopoAHbIX coeAlrHennfi @ocsopa: oKcr,,rbr, KaoJlro,rbr r{ HX coJrr.r.CpanHeHue csoftcrn ItI4cJIor $oc$opa B pa3Hbrx crerreu.f,x oru4creHra.f,. llonusocsarrr. Oxcu4u
Mt'IIIIbfKa, cypbMbr i{ BHcMyTa' KlIcnopoIoco.4epx(arrll4e KrIcJIoTT,r Mr,IlrrbrKa r{ CypblMbr I4 I4x cotrr{.

47 ' llpuweHeHre rpocrblx Beruecrlr I{ coeAr{HenrEfi enenresron VA rpyrrrrbr. y4o6peurza.
48' crpoeHl{e MoJIeKynbI Kl'IcnopoAa. llaparr,raruerrz3M KrrcJropoAa. o:loH ra o3ogrr.4br.Arnorponur cepbr. @asoea.f, AHarpaMMa cepbr. cepa rz KHcJropoA B rrp'poAe.
49' Knaccu$nrcaqrzx o*crrAoB. flpocrsre rr cJrolr(Hbre o*crrAbr, Hecrexr{o},rerpufl oKcr.u{oB.llepoxcu4tr, cyrrepoxctrlbr.
50' crenenH oKI4cJIeHI4t cepbl B coeAl4HeHu.rrx. Kuclorno-ocHoBnrre csofior.aa coe4uHeurzfi

cepbl' cepono4opo4 z cynrtfra4rr. flolucynssrz4rr. cynrtfaHrr. llprair,reHeHr{e rpoclbrx BetqecrB r4
coeArrHeHr.rfi :lelreuroe VIA rpyrrrlbr.

51' orczArr cepbl, KI4crIorbI vt vx corv. llonrarzoHoBr,Ie KHcJIorbr rr rIoJIr4Tr.IoHarbI.
Kncnopo4uble coeAI'rHeHH{ ceJreHa I4 Tennypa. cpannen kre er4rrbr,ycrofiurzno crl rroKr.rcJrrrreJrbHo-



BoccrarroBI4TeJIr'HbIX cBoitcrB KI{cnopoAHbIX KI.{cJIor B fpytrrle. fanoreura4bl cep6l, cenega H
Tennypa.

52' Sneueu*r VIIA rpyrlnbl. cpanHlare I43MeHeHH-f, rro rpynraM xapaKreplrcr'K
SJIeMeHTOB: pa3MepoB aroMoB, froreHrlr{anoB r4o]FIn3ar\vLr. cpoAcrBa K sneKTpoHy rrsneKTpoorpl4uarenbHocrn' IzIgueHeHI'Ie HeMerarrl4r{ecxux cnoftcre n ipynne. Oc,o(5eHuoc ir*ru*r,
Sropa n acrara. faloreHu B npHpore. flpzueueuide rrpocrbrx BexrecrB oJreMeuroB VIIA rpyrrnu.53' ornclzrennHlre caoftcrsa raJloreuoB. faroreuonoAopoAbr. IlanouoiueiHgcrb
I{3MeHeHI{-f, csofrcrs fanoreHBoAopoAHblx I(HcJIor B rpyrrrre. fanoreuu4rr. Ivlerxrarore]rgbre
coeAlrHeHu{: crpoeHr{e ra cnofrcrna.

54' Kuc:ropo.4'ble coeAI4HeHI4{ raJlofeHoe. Pa3'oo 6pasue oKcr{AoB 14 KrrcJror xJropa.Horr'teuxlatypa I(I4cnor n coleft xnopa. Conocrasrenr{e cun;r, ycrofiuznocrr' 14 o*r{cjrrzrer{bHo-
BoccraHoBI'ITeJIbHbIX ceoficre KIzcJIor Kl4cnopolco4epx(arrlr4x Kr4cJror raJroreHoB.

55' 3nevrenru vIIIA rpyrrlbl. coe4zHeuu-a 6naropo4nbrx fa3oB. Ilpzpc,4a xauzqecxoficB\3rr B coeAl4HeELrflx. BaleHrHocru. furpatu 6naropoAHbrx ra3oB. Oropa4r,r r4 Kr{cnopoAHbre
coenl4HeHl{l olaropoAHbrx ra3oB. flpralteueHue 6naropoAHbrx ra3oB. Elarop,olprbre fa3br r.r r4xcoeAr4HeHHr B rrpupoAe.

56' d-snenaes$r e llepuo4Iauecroft cr'creMe. 3nexrpoHnoe crpoeHne, BareHTHOcrr,r.creneHz oKI4cJIeHH.tr. d-greN{eHTbl KaK KoMrrneKcoo6pasonarema. 3axouor"prroar" ri3MeHeHr4scnoficrn d-nrerarroe y 4, 5 u 6 nepzo4ax. llpupo4 a d.-i>t<urusru ee cneAcrBrrs.
57' 3nerr'reurrr IIIE rpyrlrlbl. cpannure r43MeHeHrrr rro rpyflflaM xapaKTep]ac;TriK 3JreMeHToB:pa3MepoB aToMoB' IIoTeHIII4anoB I4oHI{3aUuu, cponcTBa K 3neKTpoHy 14 gneKTpooTpI4UaTenbHCrcTI.i.

Couocrastre xr4Mt4ro oJreMeHToB IIIA n IIIE rpyun.
58' coearzneHl{t 3JIeMeHToB IIIB rpynubl: o*crrAbr, rrdApoKcr44rr ra $roprzrAbr, rroJryqeHr{e rzceoficrna' Koun:rexcnble coeAI'IHeHHfl. llprznreHeHr4e MeranJrorIIIE apyrrr"i r4 rzl: c)oe.4r4nenu[.
59' 3lenaes*r IVE rpynnbr. cpan'nre I43MeHeHr.r[ [o fpyr{rraM xapaKTepr{crr4K oJreMeHToB:pa3MepoB aroMoB, rloreHrll4anoB I4OH}I3aIII4LI, CpoAcrBa K 3neKTpoHy 14 SneKTpocrTpllrlarenbHocrlr.

Couocraetre xr{Muro 3JreMeHToB IVA u IVB rpyun.
60' oxcraau I{ rI4ApoKcI{Ar,I T[TaHa 14 IrlzpKoHr{s. Trzranarbr r{ q[pKoHarEr. coru rurarruraI4 IIHpKolIHna' cuoco6HocG K KoMnJleKcoo6pa:onauuro. Bman*r"a nu-nraHourtHoro cr(arrrr. Hacsofrcrna racpHux. llpzveHeHue rnraHa rr qr{pKoHr,rs. v nx coeAr{Hegr4fi. Haxoirc4e'r'e MeraJrJroBIVB rpynnbr B rrplrpoAe.
61' 3nen'reHrrr vB rpynflbl' cpanuure LI3MeHeHr'r rro rpyrrnaM xapaKTepr.i:c:rr{K sJreMeHToB:pa3MepoB aToMoB' fIoreHIII4anoB HOHI43aII''n]{, cpo/LcTBa K SneKTpoHy H gneKTpooTprzrlaTeJrbHocrrr.

orccunrr 14 laJIofeHIaAbI. Baua4atr,t, uzo6amr v TaHTaJrarbr. cnoco6Hocrb KI(oMrlJleKcoo6pa"aonaHrzro Lr o6pasonaHuro KnacrepoB. 3anouorrepHocrLr n cra6u6Hocrrrpa3nl'IrrHbx crenenefi oKl4creHl'rs' Conoctaerre cnoftcrea coe4rzHeuurZ V.A, v VE rpyrr[.flpuuenenue Balaa1r4fl., Hvo6ux, TaHTaJra H r4x coeAr4uesait.
62' 3nen'renru vIE rpyrlrlbi' cpaeuare H3MeHeHr4.fl rro rpynrraM xapaKTepr4ctr{K oJreMeHToB:

pa3MepoB aroMoB' rIoreHIIHanoB I{oHI43arII{I4, cpoAcrBa K gneKTpoHy Iz sneKTpoo.rpr4rlarenbHoorr4.
or<cu4u, raJloreHrI,qbl 14 cynr$ugu. cpaenure cnoficrna xpouonofi, vruu64euonoft lrnonrdlpauonoft xrclor I{ I4x colefi' cnoco6uocrb K KoMrrnexcoo6pa:oBaHr.rrc u oopasona'raro
KnacTepoB.

63' llonraxacJlorbl 3JIeMeHToB vIE rpynubr 14 Lrx coJrr4. lleporccu4rr. oxracrrareJrb'o-
BoccraHoBI4TeJIbHbre ceoitcrna coeAI4HeHI4il xponta, 3aKoHoMepHocrlr n cra6H6uocrl{ pa3nl4rrHbxcreneHefi olfl4creHlls. Conocrasbre xI{MI4]o sJreMeHToB VIA ra VIE rpynn. llprznaeHe'r4e xpoMa,lronu64eua, nollspalra v ,rx coeAI4HeHrIil. ooprr,mr Haxox,4eHr{r B rrpr4poAe 3.[eMeHros vIBfpyrrrrbr.

64' 3lelrenrrr VIIB rpyrlrlbl. cpanHure rzsMeHeHrz-s ,,o rpyrrnaM ]rapaKTepr{cr'rK
SJIeMeHToB: pa3MepoB aroMoB, rIoTeHIdIzaJIoB lroF{tf;ar\upt cpoAcTBa K 3nercTpoHy Lr3nel(Tpoorpl4qarenbHocru' CreneHpl oKIrc,[eHI4{ 3JleMenroe. oco6esnocrv xr{Nrr{[ TexHerlrul r4peHl4r' Peiruesas KHcJIora H neppeHarbl. conocranbre xrrMprro sJreMeHToB VIIA, ra VIIB rpyun.B onr spar'r -p eHueBas repMorrapa. rlpwreHe'rre Mapf aHrla u peHr4s.



65. KucnopoAHble coeAIdHeHI{.[ MapraHlla. OxucriHreJrbgo- BoccrartoBrdlerrbHble csoilcrsacoe4unenuft MapraHr{a. flprzne4pme [pI{MepbI, .qoxa3hlBaroqne oKr{oJII,rreJrbH}To rr
BoccraHoBlrrenbHylo cnoco6Hocrb IIoHoB, coAepxaul{x MapraHerl. OrucnureJrbrrar oco6enuocrr,
nepMaHraHara Kurvs' B pa3nl4rrHblx cpeAax' [uarpanrua (Dpocra [rrfl coeAr{HeHr4it ruapraHqa.
Cra6ulruocrb coeAl4Heuufi lrapraHrla ts lla3rurrHr,rx crerreg.f,x oKr4cJreHr4r.

66' Slen'teHrrr vIIiB rpynrlbl. cpanHzre r43MeHeHr{r ro rpynnar\,{ xapaKrepr4crr{K
sIeMeHToB: pa3MepOB aTOMOB, IIOTOH{I{aJIOB I'IOHII3aIII4I4, CpOACTBa K OneKTp6Hy 14gneKTpoorpl'IllarenbHocriz. Tpraa4a )KeJIe3a: [oJiyrleHl4e z Susuxo-nnrrlrnacotne c.eoftcrna xeJre3a,xo6anrra u HIrKeJIfl. OttcI'rArr H rI4ApoKcI4Abr, raJrofeHr4nbr ra cynr$n4rr. 3nerraeurrr vIIIE rpyrrrrbr
B npr4pone. XeresHue py.{u.

6l ' coeArzHeula-fl )I(eJIe3a, xo6alrra 14 HI'IK.JI' B BbrcruI4x crelr,gErsx o*rrcneHrafl.
Kounnerccnble coeAI4H eHlrfl, oco6esnocrrl KoM[[eKcoB c d6 rcou$ur yparyneftrleFrr]panbgofo a1oMa.KoppoanuoHHble cnoficrea )KeJIe3a. Anlrzxoppo3r{onHa{ o6pa6orr<a r{ rroKpb'rr.r. Ilpurrene'ue
)KeJre3a, xo6anrra Ir HIrKeJrfl. Cralt. Hmunol.

68' linaruuoB'le MeraJlnsr. Konan:rercHbre coeAl{He'r4.s rrJraruHoB'rx MetarrJron. oxcra,4rr rafanofeHl.{Abl nJrarHHoBbIX coerl4Hegnfi. Ilpuueneul{e flnarl4HoBbrx MeraJrron. Kara;lr.I3aropbr.
fllaruua-nnarl4HopoALreBafl TepMolapa B TepMorpa Suu. frtatuHoBbre MeraJrJrbr B [pr4poAe.

69' 3nenaesru IE rpynnbl. cpanHtare I4sMeHeHr4-f, rro rpynlaM xapaKTepucrr,rK sJreMeHToB:
pa3MepoB aToMoB' rIoTeHIIHanoB I4oHI{3alEI't, cpoAcTBa K 3neKTpoHy I{ 3nexTpooTpzrlaTenbHocTr{.oxcv4u, rIlApoKcI4AbI 14 raJIofeHaAbI. tr4:nreneHze n ycrofi-rnBocrr4 crenenefi oKrrcJreHrzflgJIeMeHToB B rpyIIIIe. Kounlexcuble coeAanenvrs.. Conocraerre xr{Mr4ro sJreMeHlo]3 IA a IE rpyrr[.llpuuenenl4e MeAH' cepe6pa pI3oJlora. HzLxoxr4eHr.{e B [pnpo4e. canropoAHi,re gJreMeHTbr.

70' 3nenaenru IIE rpy''tlbl. cpanna:re H3MeFreHr4r 
',o 

rpy,,naM xapaKTepucrr4K gJreMeHToB:
pa3MepoB aroMoB' noreHIII{anoB I4oHI'I3aIlI4Ir, cpolcrBa K 3neKTpoHy H oneKTpoorlpr{rlarenbHocrr{.
AltSorepuocrr coe4uHeurafi IulHKa. oxcrz4sr, rr{ApoKci4Abr, raJrofeHrrrbr lr cynr6u4u.Alralrran'lu. Oco6es'ocrl4 coeAllHeHr.ir pryrr,r u ata.r"n" oxrzclenns tl. Cuoco6nocrr rI(oMllneKcoo6pa:onaHrrro u ocHoBHbIe rHtIbI KoMrrneKcoB r-lrrHKa, KailMr4fl.14 pr)/Trr{. Conocranrre
xHMHIo SJIeMeHToB IIA u iIB rpynn. Ilpurr'teueuae III{HKa, KaAMrr{ rz pryrr{. BJrr.r.sur4e KaAMrrfl r4pTyTr.i Ha )rQ{Bbre opfaHr.r3Mbr.

71' f-snerraeHTbl B flepuogzvecroft cl{creMe. oco6enuocrr{ 3anonHeHr4e 3JreKTpoHH'rxo6oro'rex aroMoB' JIaHraHozAHoe Ir aKTI4HorzAHoe cxarrze. cpanHrzre r{3M{lneH Hrr no pflAy
JIaHTaHOI'rroB 14 aKTAHOI{AOB XapaKTeprlcrrrKll SneMeHTOB: pa3MepoB aroMc)B,, rIoreHIIr4e[IOBrroHu3a\Idkl cpoAcrBa K 3neKTpoHy 14' sneKTpoorpr4llarenbnocrl4. CxoAcreo n pa3nr4Frr.re
naHTaHoIrAoB H aKTI'rHoI'IAoB. BuyrpeHHax [epl4oA[qnocrb n ceMeficreax raHTaHorzAo]B rr
aKTr4Hor4Aon. HaxoxcgeHr4e B npr{poAe.

72' ce'efrcrBo JIaHTaHoIcAoB. PasrereHfle JraHTanor{4oe. ousuKo- xuMrzrrecKue csoficrsa
MeTaJIJIOB' CreneHn oKI4cneHI4.s oJIeMeHToB kr 3aKoHoMepHocrlr I4x rI3MeiHrJHLrfl B pJ{Ay.oco6esHocrlz XI{MI4H rlepli.fl I'I eBpolufl. feL4olvnnenrrfi usroM. couocranneHr4e <l- rz f- 3JreMerroB
3 rpynnrr. llpzlreueHue naHraHor4.uoB.

73' Cerr'reficrBo aKTI{H0HAoB. Pa:Aenesue ar(Tr{Hor.r4on. OasnKo- xr{Mrrr{ecKr4e cnofrcrnaMeraJInoB' CrenenH oKI4cJreHHs aKTI4HoI4AoB rr 3aKoHoMepHocrr4 Lrx rzsMe)Henr4, B p{ry.oco6ensocrhrxvMnuropl{.fl nypala. conc,crasreHue aKTr4Hor4AoB c d-:relaenraurr 6-1o ilepuoAa.flpulreHeul4e aKTI{HoI{noB I4 Izx coeAIdH euui,t. flepcuexrzBbr cr{HTe3a rpancaKTaHor..jrroB.74' {u$paxqHoHHble Mero,qb' ItccneAoBaHrr{ HeopraHuqecKr.rx coe4uHeHrafi:peurrenodla3onrtfi, peHTfeHocrpyKTypHblit avanustt Heftrpouo rparfux,oJroKTpoHrcrparpHa. 3a4auaMeroAoB' ofpaHnrreHl'I-s, Bo3MolKHocrl4, annaparypa, npo6onoAroroBKa.
75' CnercrpaJIbHble Mero.4bl I4ccneAoBaHas. Y@-cneKTpocKonax. Cnerrp()cKonr{r olfp,-tIMP' -flKP rr r - pesoHaHcHble. I4K-cnexrpocKola-s. cnexrpocxonua ronrorznaquoHHOro

pacaeflHkrs" 3arauu MeroAoB, ofpaHnqeHzr, Bo3Mo)nHocrrz, anflaparypa, npooouo4r.oroBKa.
76' r4ccrcnoBa*Lrfl 3neKTpHrIecKIzx rI MarHr4THbrx csoficre aarouuou. 3at\a,M MeroAoB,

orpaHl4rreHrutfl , BO3MO)r(HocTr4, a[[apaTypa, upo6onoAroToBKa.
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77. orcusecKa-f, I'I oJIeKrpoHHat Ml{Kpo.*lnr". PeHrrenoscxnfi uuxpoanaJrr,r3. 3a6ulru
Mero,4oB, orpaHur{eHflf, Bo3Mo]KHogrr{, annaparypa,l upo6onoAroroBKa.

78' TepunqecKI4e Mero,qbl lIccJIeAoBaHux.3Qxauw MeroAoB, orpaHvqe'r4rr, BogMox'ocrr4,
annaparypa, upo6onoAroroBKa. 
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