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ILleAb paOOTEI

[IpoanaAn3upoBaTh HCIOAB30OBAHUE CBOUCTB
OOBEKTOB 1 MATEPUAAOB B HAHOMETPOBOM MACIIITA0E,
KOTOPBIE OTAMYAIOTCH OT CBOMCTB CBOOOAHBIX ATOMOB
AT MOAEKYA, 4 TAK/KE OT OOBEMHBIX CBOIICTB
BEIIIECTBA, COCTOAIIETO U3 9THUX ATOMOB HAM MOAEKYA
AASl CO3AAHIA DOAEE COBEPIIIEHHBIX MATEPHAAOB,
IIPHIOOPOB, CUCTEM, PEAANUSYIOIIHUX 3TH CBOMCTBA.

Berasute mpenmyIecTsa HAHOMATEPHUAAOB U
HEAOCTATKHA IIPU UCHOAbB30BAHUU UX B CTPOUTEABCTBE,
MAIIITHOCTPOECHUHU, SHEPIETUKE, B ATOMHOU U
3AEKTPOIPOMBIIIIACHHOCTH.



Bo3zankaoBeare HAHOTEXHOAOIUMN.

[lepBoe yrmoMmHAHIE METOAOB, KOTOPBIE BIIOCAGACTBHH OYAYT
HA3BAHBI HAHOTEXHOAOTHEH, CBA3HIBAIOT C N3BECTHBIM
BRICTyIIA€HIEM Puuapaa Pettamvana «lamv 61usy ymrozo mecmay,
caeragHbM 1M B 1959 roay B Kaaudopruiickom
TEXHOAOTHIECKOM MHCTHTYTE HA €KETOAHOU BCTpEUe
AmMepuKaHCKOTO (pr3mdgeckoro oodrectsa. Puaapa Peitaman
IIPEAIIOAOKHUA, ITO BO3MOKHO MEXAHHYIECKH IIEPEMEITATD
OAHMHOYHBIE ATOMBI, IIPHA ITOMOIITN MAHUIIYAATOPA
COOTBETCTBYIOIIIETO Pa3MepPa, II0 KPAUHEU MEPE, TAKOU IIPOIIECC
HE IIPOTUBOPEYNA OBl H3BECTHBIM Ha CETOAHAITHUI ACHB
dpUsHTIECKNIM 3aKOHAM.






Hanorexmoaornmu

HamorexaOAOrHI- TEXHOAOTHA OOBEKTOB, pa3MeEPEl KOTOPHIX HopsaAka 10-9
M (aToMBl, MOAEKYABI). [ Ipomeccer HanoTexHOAOrHN TOAYNHAIOTCA 3aKOHAM
KBAHTOBOM MeXaHHKHA. HaHOTEXHOAOIHA BKAFOYAET ATOMHYIO COOPKY

MOACKYA, HOBBIC METOADBI 3aIIMCH 11 CHYUTbIBAHIA I/IH(l)OpMaL[I/II/I, AOKAABHYVIO

CTUMYAAINIO XUMITYCCKIX peaKHI/IfI Ha MOAeKYAHpHOM ypOBHC 51 Ap.

21 AP Biis







HanomaTepuaAbl B CTPOUTEABCTBE

HanomarepmaArr AASI CTPOUTEABCTBA, ABTOHOMHBIE HCTOYHUKHI SHEPIHU HA MOIITHBIX
COAHEYHBIX OaTapesx, HaHO(i)HAprH AASl O9HICTKH BOABI U BO3AYXA - 9TH
AOCTHKEHHSA HAHOTEXHOAOIHIT AOAJKHBI CACAQTH- U V7K€ ACAAIOT! - HAIIIT AOMA CTAAH
YAOOHEE, HAACKHEE, OE30ITaCHEE.

AoOaBAeHIE HAHOYACTHUIT (B TOM YHCAE JTAEPOAHBIX HAHOTPYOOK) B OETOH ACAAET
€ro B HECKOABKO pa3 rrpouHee. PazpabaTsiBaroTcsl HAHOIIOKPBITHSA, 3aIUIIIAOIIIC
OETOHHBIE KOHCTPYKIIHUU OT BOABL. CTaAb, BAKHEUIIINN CTPOUTEABHBIN MaTEPHAA,
TOKE CTAHOBHTCSH rOpasA0 IIPOYHEE IIPU AOOABACHUN HAHOYACTHUI] BAHAAUSA U
MoAnOAeH2. CaAMOOYHIIIAIOIIEEC] CTEKAO C HAHOYACTUIIAMU ABYOKHCH THUTAHA YKE
BBIIIYCKACTCS IIPOMBIIIIACHHOCTBIO. B OyAyIIIeM HAaHOIIACHOYHBIE ITOKPBITHA AAS
CTEKAA OYAYT OIITUMAABHO PEIYAHPOBATH IIOTOKU CBETA U TEIIAQ, HAYIIIHE YEPE3
OKHA.

AAS 3aITUTEL 3AAHUI OT OIHSI HAHOTEXHOAOTHUH IIPEAAATAIOT KaK HOBBIE HETOPIOYHE
MaTEepHAABI (HAIIPUMED, U30AAIIUIO KAOCAEH, COACPIKAIIIYIO HAHOYACTHUIIB TAHBEI),
TaK ¥ YMHBIE» CETH CBEPXYYBCTBHUTEABHBIX HAHOAATYNKOB Bo3ropauusa. Obou ¢
ITOKPBITHEM M3 HAHOYACTUI] OKICH ITUHKA ITOMOTYT OYHUCTHTD IIOMEIIIEHUE OT
OaxkTepHIL.

U0 ke KacaeTcs AOMAIITHEH TEXHUKU - XOAOAUABHHUKOB, TEAEBU30POB, CAHTEXHUKH,
OCBETHUTEABHBIX IIPHOOPOB, KYXOHHOIO OOOPYAOBAHUSA - 3AECH IIOAE IIPUAOKEHUN
AAfl HHHOTEXHOAOIHMH HEUCYEPIIAEMO.
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HaHOMaTepI/IaABI B KATAAMN3E

Karaaus (ot rpeu. katalysis — paspyiienue), yckOpeHHEe XUMIYECKOI PEAKIINT B
IIPUCYTCTBUHU BEIIECTB — KATAAU3ATOPOB, KOTOPHIE B3AMMOAEHCTBYIOT C PEAT€HTAMH,
HO B PEAKIINH HE PACXOAYIOTCH B HE BXOAAT B COCTAaB IPOAYKTOB. [ Tpr romorenrOM
KaTAAM3E HCXOAHBIE PEATCHTHI I KATAAU3ATOP HAXOAATCA B OAHOU (pase (Ta30BOM HAH
’KHAKOI), IIPU T€TEPOT€HHOM — Ira3000Pa3HBIE HAH KHAKHE PEATCHTEI
B3aHMOACHICTBYIOT Ha IIOBEPXHOCTH TBEPAOIO KaTaAm3aTopa. Kataaus oOycaoBAmBaeT
BBICOKHE CKOPOCTH PEAKIINI IIPU HEOOABIIINX TEMIIEPATYPAX; IPEAIIOYTHTEABHO
0Opa3oBaHUE OIIPEACACHHOTO IIPOAYKTA U3 PAAa BO3MOKHBIX. KaTaamrumdeckue
PEAKIIHH ABASIOTCS OCHOBOU MHOIMX XHMHUKO-TEXHOAOTUYECKHUX IIPOIIECCOB (HAIP.,
IIPOM3BOACTBA CEPHOM KUCAOTHI, HEKOTOPBIX IIOAUMEPOB, AMMIAKa). boApmmHCcTBO
IIPOIIECCOB, IIPOUCXOAAIIHNX B KUBBIX OPIAaHU3MAX, TAKKE ABAAIOTCA KATAAUTHYICCKIMU
(dbepmenTATHBHBIMEY).

AM3aiiH, CHHTE3 U epepadOTKa HAHOCTPYKTYPUPOBAHHBIX MATEPHAAOB 34 IIOCACAHEE
ACCATHUACTHE CHABHO IIPOABHHYAHUCH BIIEPEA, HO HAHOCTPYKTYPBI N3 OAATOPOAHBIX
METAAAOB IIPUBAEKAIOT OCOO0OE BHUMAHUE OAATOAAPSA, B IIEPBYIO OYEPEAD, UX
VHUKAABHBIM KATAAUTHYCCKIM CBOHCTBAM, IIOTEHITHAABHOMY IIPHUMEHEHUIO B
doToHHKE, IACKTPOHUKE U IIPpHU XpaHeHUH nHMopmMaruu. [Ipu arom MoKHO
VIIPABAATD 3PPEKTUBHOCTBIO PaOOTHI YCTPOMCTB HA UX OCHOBE, ECAH U3MEHATD
CBOICTBA TAKUX CTPYKTYP, HAIIPUMED, pasmep, (POpMY, COCTAB, IIOPUCTOCTb.



HaHOMaTepI/IaABI B

IIDOMBIITNIACHHOCTUN

B macroAmunit MOMEHT HAHOMATEPHAABL ABASFOTCA HAMMCHEE TOKCHIHBIMU 1
HanOOAEe OMOCOBMECTHMBIMU C KUBOI KAETKOH (Y€AOBEKA, PACTEHUSA, KHBOTHOIO).
[Ipon3BoAHMBIE HAHOMATEPHAABI HAXOAAT KAa9ECTBEHHOE IIPUMEHEHHE IIPAKTHICCKU B
ATODOM OTPACAU:

TOIIAUBHOM (TOHAI/IBHBIC KaTaAI/ISB_TOpr, ITOBBIIIICHHMC OKTAHOBOI'O YHMCAAQ,
MMWHMMM3AITIA BI)IXAOHOB);

KOCMETHIECKON (0OOTAIIIEHIIE MIKPOIAECMEHTAMI, OAKTEPHUIIMAHBIC CBONCTBA);
TEKCTUABHOM, OOYBHOU (DAKTEPHUIIMAHBIE U IIEACOHBIE CBOMCTBA OACKABL H OOYBH);
AAKOKPACOYHOU (DAKTEPUITMAHBIE AAKA M KPACKH, OCOOBIE IIOKPBITHS);
KO?KEBEHHOU (IIPOTHBOIPUOKOBAS OOPAOOTKA KOXKN);

MEAHUIIITHCKON (MEAIIPEIIAPATEl HOBOTO ITOKOAEHUS, HAHOBUTAMIHHBIE KOMITACKCHI
MHKPO3AEMEHTOB);

B arPOIIPOMBIIIIACHHOM KOMITAEKCE (HAHOYAOOPEHUS, KOPMOBBIE AOOABKU, XPAHEHUE
IIPOAYKIIUN);

ITUITIEBON IIPOMBIIIIACHHOCTH (OMOAOTHYECKN AKTUBHBIE AOOABKU, BUTAMIHHBIC
KOMIIAEKCHI);

a TAKXKE: IIEAAIOAO3HO-OYMaKHOM, XUMHYECKOI, KOMMYHAABHOM, 9AEKTPOHHKE,
SHEPIETUKE, MAIIIMTHOCTPOECHUH B KAYECTBE AOIIOAHUTEABHOIO CBIPbEBOIO KOMIIOHEHTA
IIPUAAIOIIETO AOIIOAHUTEABHBIE CBOUCTBA N3ACAHAM. KoMITaHMEH HOAyYeHO DoAce
200 maTeHTOB HAa HAHOTEXHOAOTHH, HAHOMATEPHUAABl I KOHEYHBIE IIPOAYKTHI.
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HanoMaTepuaAbl AAF QHEPIETUKHU U
MAITTHOCTPOECHUA

ABTOMOOHABHAS OTPACAD - OAHA U3 TEX. YTO IEPBBIMU BOCIIPUHUMAIOT MHHOBAITUN, B
TOM YHCAE HAHOTEXHOAOIHMYECKUE. Y7KE CETOAHA B 9TOH OTPACAU MHPOBOH 000POT
IIPOAYKIIHH C IPUMEHEHHUEM HAHOTEXHOAOIHH OIIEHUBAIOT OOAEE UeM B 8
MHUAAHAPAOB AOAAAPOB . BOT AUIIIb HECKOABKO IIPUMEPOB TOTO, KAK HAHOMHHOBALIIH
IPEeOOPA3YIOT IIPUBBIYHBIEC SIAEMEHTHI aBTOMOOUAA. KoMIIo3uTHbBIE MaTEpHAABL
ITO3BOASAIOT ACAQTH KY30BHBIE ACTAAU IIPOYHBIMU U ACTKHMH. \OOaBACHHE
HAHOYACTHUI] B TOIIAUBO yBeANINBaCT 9 PEKTUBHOCTD €r0 CrOPaHUs, OAHOBPEMEHHO
CHIDKAETCA KOAHYECTBO BEIOPACEIBAEMBIX B 2TMOC(EPY BPEAHBIX BEIIIECTB.
Haxoasrmecs B MacA€ HAHOYACTHULIBI CIIOCOOCTBYIOT YBEAUYECHUIO PECYPCA ABUTATEAS:
[0 HEKOTOPBIM AAHHEBIM, IIPUMECHCHHE TAKUX AOOABOK CHIKAET U3HOC AcTaAeh B 1.5-2
pasa. HaHO9acTHITEL yrA€pOAa (TaK HA3BIBAEMBI YEPHBIM JTAECPOA) AOOABASIOT
B IIIMHHYIO PE3UHY, U €€ IPOYHOCTb 3AMETHO HOBBIIIaeTcA. ZKuAKOCTH,
HACHIIIIEHHBIE MATHUTHBIMH HAHOYACTUIIAMU, UCITBITBIBAFOTCA AAS

N CIIOAB3OBaAHHA B aMOpTI/ISElTOan C pCFYApreMOfI KECTKOCTDBIO.
HanorexmoaAoruit MOIYT CACAATDH ABT OMOOMAB COBCEM

HNHDBIM AAXKE BHEIITHCE.






HaHOMaTCpI/IaAbI B COAHCYHBIX 6aTape}1X — HOBBIC HCPCHCKTI/IBHI)I aAI)TCpHaTI/IBHOI‘/'I SHepF CTHUKII

VcuaepmbiBaroriee obeciedeHUE HYKA Y€AOBEUECTBA SHEPIUEN C COXPaHEHUEM ITOAHOIO
5KOAOTHYECKOTO PABHOBECHSA, IIPU KOTOPOM BO3MOKHO AOATOCPOYHOE YCTOMYUBOE Pa3BUTHE
YEAOBEYECKOIO OOIIECTBA B FTAPMOHHUU C OKPYKAIOIIEH CPEAOH, MOKHO AOCTHYb TOABKO IIPH
HCIOAB30OBAHUHU HEHCYEPIIAEMOM SHEPIUH OKPYKAIOIIEN CPpeABL. B miepByro ouepeab Taknumu
HCTOYHHUKAMH ABAAIOTCA:

DHeprusa COAHETHOTO U3AYICHUSA
Tenaosas smeprus Heap 3eMAn

I'paBuranns




Hanomarepuasbl B ATOMHOM

IIPOU3BOACTBE

IleAeHaIIpaBACHHBIE PAOOTEL B 00AACTH CO3AAHUA HAHOMATEPHUAAOB 1
HAHOTEXHOAOTHI B AaTOMHOU OTPACAU OBIAM HAYATHI B CEPEAMHE IIPOIIAOTO CTOAETHH,
IIPAKTUYIECKH OAHOBPEMEHHO C UCIIBITAHHEM IIEPBOTO AAEpHOTO opyxuA B 1949 roay.
B macrosmee spemsa Bo BHVIVIHM pa3paOaTeBaroTcs TEXHOAOTUH ITOAYICHUSA
PYHKITMOHAABHBIX BEIIECTB U U3ACAHUH C UCIIOAB30OBAHHEM HAHOTEXHOAOTUH U
HAHOMATEPHUAAOB AAA AACPHOI, TEPMOSAECPHOM, BOAOPOAHOU B OOBIYHOU 9HEPIETUKH,
MEAHUITUHCKUX IIPEHapaTOB, MATEPUAAOB U U3ACAUI AASl HAPOAHOTO XO3AKUCTBA. OAHUM
13 YCAOBUII PA3BUTHA ATOMHOM 3HEPIETUKU ABAACTCA CHUKEHHUE YACABHOIO
ITOTPEOACHUSA IIPUPOAHOIO YpaHa IIPU IIPOU3BOACTBE SHEPIUH, YTO AOCTUTAETCS B
OCHOBHOM 32 CYET YBEAUYCHHUA 'AYOUHBI BRITOPAHHSA ACPHOIO TOIIAUBA.

AKTI/IBaHI/I}I IIporecca CIICKaHMA 3a CICT HaHOAO6aBOK MOXKET ABUTHCA OAHUM M3
HaHpaBAeHI/IfI CO3AaHUA TEXHOAOT WU HOBBIX BIIAOB YPaH-IIAYTOHHEBBIX OKCHUAOB 1
HUTPUAOB AAAL AACPHOTO TOIIAIIBA 6bICTpOfI

SHepreTuku (pUC. a, O).



HagoMeAenmmyua 1 XUMHUYECKAA
IIPOMBIIIIACHHOCTD

HamrpaBaeHne B COBpEMEHHON MEAUITHHE OCHOBAHHOE HA
VICIIOAB30BAHHUH YHUKAABHBIX CBOMICTB HAHOMATEPHUAAOB U
HAHOOOBEKTOB AAfl OTCACKHUBAHUSA, KOHCTPYUPOBAHUSA 1
N3MEHEHUA OMOAOTTYECKUX CUCTEM YEAOBEKA HA
HAHOMOAEKYASPHOM YPOBHE.

s  AHK-HanOTEXHOAOTMH — HCIIOAB3YIOT CIIEITU(PUIECKIE
ocHOBBI MOACKYA AHK m HYKAEMHOBBIX KHCAOT AAS CO3AAHUSA HA
X OCHOBE YE€TKO 3aAAHHBIX CTPYKTYP.

s [IpOMBIIIIAEHHBIN CHHTE3 MOACKYA ACKAPCTB U
dhapMaKOAOTHIECKUX IIPEMAPATOB YETKO OIIPEACACHHOMN (DOPMEI
(O¥C-TIETITHAR).






PoOoToTrexumuka

HaHOpOoOOTE! KaK MAITIMHEL, CIIOCOOHBIE TOYHO
B3aMMOACHCTBOBATDh C HAHOPA3MEPHBIMU OOBEKTAMH UAU
CIIOCOOHBIE MAHHUITYAUPOBATh OOBEKTAMI B HAHOMACIIITAOE.
BcaeacTBue aTOrO, AQKE KPYIIHBIE AIIIIAPATHL, TAKAE KAK ATOMHO-
CHAOBOYM MHUKPOCKOIT MOKHO CYHUTATh HAHOPOOOTAMU, TAK KAK
OHU IIPOU3BOAHUT MAHUIIYAAIIUINA OOBEKTAMU HAa HAHOYPOBHE.
Kpome Toro, Aaxe OOBIYHBIX PpOOOTOB, KOTOPBIE MOTYT
IIEPEMEITIATBCA C HAHOPA3ZMEPHOU TOYHOCTHIO, MOKHO CYUTATD
HaHOPOOOTAMI. C KOKABIM AHEM X KOAUYECTBO B MUPE
yBeAMYHUBaETCA. BO3MOKHO B OAMIKAMITIEM OYAYITIEM OHH CMOTYT
ITOAHOCTBIO HAY YACTUYIHO 3AMEHHTD IIPAKTUYIECKH BCIO
YEAOBEUYECKYIO ACATEABHOCTD.






Oco0eHHOCT HAHOTEXHOAOI N

s Oco0OeHHOCTh HAHOTEXHOAOTUH 3AKAIOYACTCA B TOM,
YTO PACCMATPHUBAEMBIEC IIPOIIECCH X COBEPIITAEMBIE
ACHICTBHSA IIPOUCXOAAT B HAHOMETPOBOM AHAITIA30HE
IIPOCTPAHCTBEHHBIX PA3MEPOB.

s HanorexHoAOrnm crposrcs Ha pabOTE C YPE3BBIYANHO
MAAECHBKIMHU OOBEKTAMI, COCTOAINIUMH 13 CANHII]
ATOMOB. DTO IIO3BOASIET IIOAYYATH COBEPIIIEHHO HOBOE
KA9ECTBO MATEPHUAAOB, HEXAPAKTEPHOE AAA OOBEMHBIX
IIPEAMETOB.

s HamorexHoAorma He “‘crouT HAa MeCcTe ~~ a C KAKABIM
AHEM ABHKETCS BIIEPEA.



IIpoBeAeM aHAAW3 ¥ IOTOBOPUM O

BPEAE U TOAB3€ HAHOTEXHOAOT !




I1loAb3a HAHOTEXHOAOT ML

HanorexnoAorum momMoryT co3paTb HOBOE IOKOACHUE AEKAPCTB.
BAaroAapﬂ M ITOABATCA HOBBIE METOABI AeueHMUA. Muorue
HEU3ACYNMBIE OOAE3HU OYAYT HOOEKACHEI

Ha ocHOBe HAHOTEXHOAOTHN OYAYT CO3AAHBI HOBBIE OOPA3IIBI
BOOPY/KEHUH, HOBBIE CHCTEMBI 3AIIUTEL, YTO B UTOIE YAYUIITUT
CYIIIECTBEHHBIM OOPa30M OOOPOHOCIIOCOOHOCTD CTPAHEI

EAaroAapﬂ PA3BUTHIO HAHOTEXHOAOI'UI HpOHBOfIA,GT
PEBOAIOIA B KOMIBIOTEPHBIX TEXHOAOIHAX

HaHOTEXHOAOTHH ITO3BOAAT PEIIUTD SHEPTETUIECKUE
IIPOOAEMBI, UX BHEAPEHHE ITO3BOAUT O0Aee 3PDEKTUBHO
VICIIOAB30BATh TPAAUIIMOHHBIE 1 OTKPOET IYTh K HOBBIM
VICTOYHHKAM SHEPIHUU.



BpeA HaHOTEXHOAOTHI:

HanoTexHOAOIHH CTAHYT IPUYNHOMN HOBBIX OOAEC3HEN,
OT KOTOPBIX HE CITACYT AQKE HOBBIC ' HAHOAEKAPCTBA'

HoBsoe Boopy:keHnE Ha OCHOBE HAHOTEXHOAOT UM
MOZKET ITOIIACTh B PYKU TEPPOPHUCTOB, YTO IPUBEAET K
Xa0Cy U BOUHE.

PaspaboTka HAHOCEHCOPOB, HAHOAATYUKOB U IIPOYUX
CHCTEM OTOOPAKEHUSA U IIEPEAATN NH(POPMAITIH B
WTOTE ITIOCTABUT KPECT HA HEIIPUKOCHOBEHHOCTH
JACTHOM KU3HU

PasBurne HHAYCTPHUHU IIPOU3BOACTBA HAHOMATEPUAAOB
IIPUBEAET K €IIle OOAEE CEPBE3HOMY 3ATPA3HEHHUIO

OKPYKAFOIEU CPEABI



BnIBOA.

Hporpecc B OOAACTH HAHOTEXHOAOTHIT BBI3BAA onpeAeAeHHbHZ
OOIIIECTBEHHBIN PE30OHAHC.

OTHOIIIEHNE OOIECTBA K HAHOTEXHOAOTHAM H3YIaAOCh EBPOIIEHCKON CAYKOOM
«EBpobapomeTrpy».PaA mccaeAOBaTEACH YKA3BIBAIOT HA TO, YTO HETATUBHOE
OTHOIIICHNE K HAHOTEXHOAOTHUH Y HECIIEIIHAAUCTOB MOKET OBITH CBA3AHO C
PEAUTHO3HOCTBIO, 4 TAKKE M3-32 OIIACEHUM, CBA3AHHBIX C TOKCUYHOCTBIO
HAHOMATEPHUAAOB.

[TpoamaAM3HpPOBAB BCE CBOMCTBA HAHOTEXHOAOTHUH U PACCMOTPEB IIPEUMYIIIECTBA I
HEAOCTATKH IIPHU UCIIOAB30BAHUN HAHOMATEPHUAAOB MBI IIPHUIIIAU K BEIBOAY, ITO
HE CTOUT OOATHCA HEIATUBHBIX IIOCAEACTBAN HAHOTEXHOAOIMHI. OOIIECTBO, KaK
M3MEHAFOINAACA CTPYKTYPa HE AOAKHO CTOATH Ha MecTe. YeaoBedgecTBO
IIOCTOSAHHO AOAKHO IPOIPECCHPOBATH, PA3BUBATHCA, CTPEMHUTHCH K AVUIIIEMY.
HanorexHoAOTHHE — 5TO Iy TH K yerexy! OHI HEOOXOAUMBI AASl VAVUIIICHUA
KOM(OPTA JKU3HI YEAOBEUECTBA.



CmcoK MCHoAb3YEMOM AUTEPATYPHI:

baaarozex @. B., Cenre \. «<HanorexmoAormmy»
Pasymosckas 1. B. «Hanorexmoaornay,
Mapx Patrep, Aaamaap Pataep «Buabamor

K. ZKoakmm, A. [1aeBep. Hanonaykmn.

HeBuanmasn PEBOAFOLIHA.



ABTOpBI: Teymrak Baaepus, TeperseBa Exatepuna,
11 xaacc, MOY COIII Ne 25, r. Tomck

PykoBoaureab: Cemenenko H. M yunreas pusmxkn,
MOY COIL Ne 25, r. Tomck



