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1. HEJIA OCBOEHUS JUCIUILIAHDI

Kypc mnpeanaznauen \ Al CTYACHTOB, oOOydarommxcs 0o Hampasienuro 28.03.01
Hanorexuonornu u MHKpojCHCTeMHa;I TEXHUKA.

[emsio xypca <<BB€I[CHI/IC B COBPEMEHHYIO Omonoruro. HamoBGHOTeXHONOIMUY» SBISIETCS
O3HAKOMJICHHE o6yqaroumxc;1 C TCHACHIHAMH H MOCHEAHHMH JOCTHKCHWIMH B OGJIACTH
OHOJOTMYECKHX HayK, a\ TaKoKe ¢ OXHMM M3 Haubolee HHTCHCHBHO Da3BHBAIOIIAXCS
HaNpaBIeHUH - HaHo6H0reXHonomeH Kypc opuentuporan ma hopmuposanme Yy CTIyZIEHTOB
HaBBIKOB ¥ YMEHHUH aHaJII/IT‘I/I‘{eCKOI/I ACATENBHOCTH B IaHHOM 06nacTy.

2. MECTO I[I/ICH[/IHJII/IHI)I B CTPYKTYPE OIIOII BO
Kypc Bxoaur B BapuaTuBiyro 9acTs 6a30Boro 610Ka MHCIHITHE — b1.B.OJI.12.

3. KOMIIETEHIII/II/I OBYYAIOHUIET'OCSI, ®°OPMUPYEMbBIE B PE3YJIBTATE
OCBOEHMUsI I[I/ICHI/IIIJII/IHBI (MOAYJIsD)
B mpomecce 0CBOeHHMS JAHHOM MMCIMIITHHEL CTyZIIeHT (GOPMHPYET M JEeMOBCTPHPYET
CIIEYIONTHE KOMHGTGHQI/II/IZ%
® TOTOBHOCTBIO \nonmoBaTbc;I OCHOBHBIMH METOJaMU 3aLUMMTHI IPOU3BOICTBEHHOIO
Iepconana I/Ii HacClieHust OT BO3SMOXKHBIX IIOCIEACTBHH aBapuif, Karactpod,
CTHUXUHHBIX 66;1[CTBI/II7I (OK-9)
® CIOCOOHOCTBIO HCIOJB30BATH HOPMATHBHEIE NOKYMEHTHI B CBOCH HEATEIHHOCTH

(OTIK-8)

B pesynmwTare OCBOEHHS Kypca 00y4aroNMecs JOIIKHEL:

3Hamo: 1

- B3aUMOCBSI3b Kypcé C IPYrEMH O0JACTAMHU €CTECTBOZHAHMUS — SKONOrHEH, MeIHIUHEOT,
XUMHEH, GU3HKO, 6HOJIOF]/I‘€I/I ¥ NIp. OOINCHHIKEHEPHEIMU 1 CHENMATBHEIMA HAYKAMU

- OCHOBHBIE HCTOYHHKH THONAfaHus HAHOYACTHI] B OOBEKTB OKpYyXaiolleHd cpeml,
BKIIIOYas THAPOChepy, armocdepy u Guochepy;

- MCXaHHM3MBI MUTPAlliil HAaHOYACTHII B OKpYXarolled cpeze, BKIIOYAs ruapocdepy,
arMocdepy u 6uochepy; ‘

- OCHOBHBIE 6H()$ornqecxne 3 QeKTs  B3auMoeHCTBIS HAHOMATEPHAIOB |
OKPY>KaloIeH Cpebl.
ymemp!

- NIOJIb30BATHCS peK?MeHI[OBaHHOI/I JUTEPATYpOil MpH H3YyYEeHHM BONPOCOB aHAJH3A,
OLEHKU W YTpPaBJEeHHS pI/IL,KaMI/I IPUMEHERUS HAHOTCXHOJIOTHIA;

- OIICHUBATh HOTeHuHanLHHe PYICKH UCTIONb30BAHUS HAHOMATEHANIOB;

- KJaccu(GUUMpoOBaThE HAHOMATEPHANBI IT0 CTEHEHH MX BO3ACHCTBHI Ha OKPYKAIOILYEO
Cpemy, BKIIIOYAsl BOIPOCHI ﬁiesonawocm IIPY X NPOU3BOICTBE.
6naoems. ‘

- CII0CO0AaMH OEHKH PHCKOB HCIONb30BAHMUS HAaHOMaTEePHAIIOB;

- 3KCH6pPIMCHTEU‘IBHFIMH HABBIKAMH ~M3YYCHUSI COCTABA M CBOMCTB IIPOJYKTOB
B3aUMOJICHCTBAS HAHOMATEPHANIOB M GHONOrMYECKOl Cpezbl;

| r
- cmocobamu OIIpEAECIIEHUSI CKOPOCTH PacTBOpEeHNsT HAHOMATEPHAJIOB B OmoITornyecKoi

- HaBBIK&aMH CaMOCTO!HTeJ'[BHOI\/'I IOATOTOBKH M OPraHH3ALHH HAYYHBIX MUHM-TPYIIT OJId

PCUICHUA TOCTaBJICHHBIX Hay‘iHO HCCIICIOBATEIIBCKUX 3a1ay,

Ocoenne COI[Gp)I(aHITIH Kypca mpeanomaract HMPOBCACHHUE MPOMEKYTOUHOTO (pel/ITI/IHl" -

KOHTPOIIb) M UTOTOBOTO KOHTPOJISL 3HAHHI (3a48T ¢ OLEHKO).
]

cpene;



4. CTPYKTYPA U COAEPKAHUE ANCHUATLIUHBI (MOIYJIs)
Ob1was TpyR0eMKOCTh HCIATITMHEL COCTARSET 4 3auerHble equpnie, 144 yacop,
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HAHOYACTHIL| B OKPYKAIOLLYIO Cpeiy 7
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Teopemuuecroe codepocanne

1. Beenenue
Pewox namomunyctpun. Hamorexmomormyecias pesomonys. Passutre nanotexmonoruit B
Poccun u 3a pybexxom. sydenne BO3MOYKHEIX PUCKOB IIPUMCHEHUS HAHOTeXHOIOTHIL. M ypHan
Nanotoxicology. Konepenmm u o0ImecTBa 10 HAHOTOKCHKOJNOTHH W BompocaM Oe30IaCHOCTH.
Heobxommmocts monysmpusarum HaHOTeXHOJIOTHH. Bananc «IIPUMEHEHHC-3aIUTa-KOHTPOIb) B
HaHOUHIyCTPUM.
2. OcuoBHBIE BHABLI HAHOMATEpHAIOB
Qusuyeckre (GOpMEI HaHoMaTepuanoB. Marepuansl Ha OCHORe yrnepona. Otkperrne
dymnepena. OcnoBHBIe cBOlicTBa dymnepena. Hamorpy6xm. IlepcniexTnBer HaHOTPYGOK.
Marepuansr Ha MeramTHueckoif OCHOBe. Keanrtossie Touku. Hamokpucramtsr meranion u ux
cocmurenni. Haroxomnosutsl Tlommmephsre HaHoMarepubel. Opranngeckue 60Ky,
3. Hcrounuxu nocrymienns HAHOYACTHIL B OKPYIKAIOLIYIO CPey
Ipuponseie weTouHmKY. Knacrepuzanma B rasax u obpasoamyie aspozorneif. JlecHble
MOXAppl.  Bynkanndeckue BHIOPOCHI IbUTb, momusTas  c IIOBEPXHOCTH, B3MYYMBAHHE BOJI



BUPYCBI TIDOAYKTBI  KH3HEESTEBHOCTH(IUICHKH, KOJIONABI 1 T..) OMOOGBEKTHI (IIBUTBIA
pacrenuii, cropsl, 6aKTeth H T.J.). AHTPONOreHHbIC HCTOYHMKY. Henamepennsle ncrounmnkm.

Cxuranme Tommpa 1 | Mycopa. JIoObl4a HONESHBIX HCKOMAeMbIX. BEITOBEIE OTXO/BI.

IIpompninenroe npomssozcTso. Hpoussoncreo nanomarepranos. Haronopouku. Crponrernserso.
berroBrie  HysK7EL HaM}epeHHLJ[e HCTOYHHKH. CxoHeTpyupoanHsie HaHOOOBEKTHL.
Hanomemununa, KOCMeTHKg ¥ riuruea. Pabora ¢ HaHoMaTepuanamuy.
4. Iyt murpanun szmoqacmu B OKpy:Kalomei cpee
Ilyctu HOCTyHJIeHHﬁ HAHOYAaCTHIl B JKUBBIC OpraHM3Mbl. Cpembl OGHTAHMS IKMBEIX
OpPraHH3MOB. B3aHMoz[ep“Icﬂ3He ¢ oxpyxaromedt cpenoil. Ilousa. Bopa. Bosnyx. Pecrmparopmsrit
TpakT. IlutbeBas Boma. [Tuma. JepMaTLHEI  KOHTAKT. CIM3HCTBIE 0GONOUKL Konraxr ¢

3arps3HEHHBIMA HOBGpXHOO%T)IMI/I. Ilyte murpanuunanovacran B OpranusMme 4yenoreka. Pazoroe
TIOCTYIUICHHE YacTHIl B opradusm. [leprommueckoe nocTymnenne. Hakannusanwe B opranax u
TKaHSIX, BocnanHTeJILHLn“ﬂ opdexr. Jlosa mamowactum. Mosr. Kposerocnas  cucrema.
Bsaumopeiicteue HaHoqacﬁHum U OKMBOM KiIeTKH. [IOBEpXHOCTL Jrerkux. IoBepxHOCTE KON,
Bpems BeIBenieHus HaHOUACTYIT 13 OpraHu3Ma.
S. bBnosoruueckne .‘)d)‘ €KTBI B3aUMONCHCTBHS HAHOMATEPHANOB W OKPYKAIOIIEH cpeanl
Hosumerpus.  Maccopas, HUCTICHHAS, TOBEPXHOCTHAS. |IpoGimeMs OHpeNencHust 103
HAHOYACTHII. CTaIII[apTBI.% IIpoGnemsr  cranpaprisammmy. Pesynbratel  sxcnepumentor 1o
OIIPEIEIICHHUIO 6I/IOJ'IOFI/I‘{eCIj<I/IX adexroB. MexaHU3MEI TOKCHUHOCTH. XUMUYECKHE CBOMCTBA
HAHOYACTUL. Pu3HYECKHE CBONCTBA HAHOYACTHIT, Krnerka, ee pasmep u dyukumn.  Toxcuumocts,
®akTOpEl  TOKCHYHOCTH, | ToxcuuHOCTS  MISKUBOTHEIX (kpric, naduui, okymeii m T.1.).
ToxcmurocTs Juta pacrenmit ‘(KyKypyga, KapTodens, Bonopociu 1 T.1.). Bimsane Ha noun bI, BOLY M
BO3IYX.
6. Onenka pucka HAHOMATEPHAJIOB
O6wmast KOHIENNUs oneHKy PHCKa HCNONB30BAHMS HAHOMATepHanoB. OLEHKA PHCKA IS
OKpyxaromie cpembl. Orenxa pucka mis  ueioBexa. OTanbl  OneHKH. AHamu3pHCKa.
Henpensunennoe HOBC,I[CHILIG. Cremudryeckoe  Hcmonb3oBanme HaHomartepuanos, (O4uCcTKa
BoAbL.  Hanomenununa. K(})CMGTOJ’IOI‘I/IH. Ynpaenenuepuckom. ITonsnii  kisHeHHB LWKJL.
IIpousBoscTBO HAHOMATECPHANIOB, OKcryaranus HaHOMATEPHAJIOB. Vamsanws
HagoMatepuanoB.  ITomyn ‘pusaum HaHOTEXHONOTHH.  Hamo6ezomacHocTs. B3sprisuarsie
BemecTBa.  Teppopusm. BHJ::tlomquKoe opyxwue. Hanotokcukonorus. O60CHOBaHHAs OICHKA
pucka. MuBectrign u eme | pas  uHBecTHIMH. Hamoobus. Hamodanarukw, 3aKoHOfATENHHAS
0aza. Dtuveckue HOCJIGI[CTBI;I}I. Conmansuas oTBeTCTBEHHOCTE. IOpunwaeckue nocreneTaus

5. OBPA3OBATEJILHBIE TEXHOJIOI'A
B xozne yuebnoro Hpo%[ecca MOTYT OBITh HMCIOIB30BAHBI CIICIYIOLUIAE hopmbL J‘IpOBeI[eHII/I}I
3aHATHIA;

L. Texnonorus konnexrusHOro o0yuenus - opranmsanms yaeSuoit PaGoTE CTYIEHTOB B
napax (Tpymmax) Jyist Pa3sBUTHS Y HHX CAMOCTOSTEBHOCTH U KOMMYHHKATHBHEIX YMEHHIH
2 Texnonorns Monyﬂbﬂoro OOYYEHHS — JOCTHXEHHE KOBKPETHBIX Iienelt y4eOHO-

TO3HABATENLHOM AEATENBHOCTH B MPOTECce PaBOTHl CO CHENHATLHO pa3paboTaHHEIM MOJyJIEM,
BIIIIO9AIOIIUM B ce0sl COepIKaHue U CIIOCOOEI OBNANCHUS 3THM Colep KaHMeM

3. Texuonorus yue6uo-nrposoit nesrensrocTi — NPUMEHEHNE HMHTAIHOHHBIX U

4. Texuomorms mpoexktHolt nestemsHOCTH opraHmsais  paboTel  CTYHEHTOB,
OCHOBaHHAs Ha MX CHOCOGHOCTH NOGHIBATH MH(OPMALHIO, HAXOIATH HECTAHIAPTHEIC PElTeHMs
JIOKAJIbHBIX, PETHOHAIIBHEIX, rﬂfo6anbﬂmx poOem



|
I/IHCI)OpMaHITIOHHO-I(OMHBIOTepHBIe TEXHONOTAH —  COBOKYITHOCTh TEXHOJIOTHIA,

o0eceynBarommx uxcanmro urpopmanmm, ee 00paloTky H MHGOPMALMOHHEE OGMEHE!
|
(xommsrotepst, ITO, Unrepser)

TeXHOJIOFI/IH 06yq[eHH;1 Ha OCHOBE OilplTa -— AKTUBU3AIAA [O3HABATENBHOM

ACATCILHOCTH CTYACHTOB JEiI CHUET acCOMAallU UX COOCTREHHOTO OIIbITa C IIPS/IMETOM 06}"[61—11’15[.

S kv

L.

2
3.
4.
5

6. OHEHOYHBIE CPEJCTBA JUIs1 TEKYIIEIO KOHTPOJIA
YCHEBAEMOdTH, HMPOMEXYTOYHOM ATTECTAIIUA II0 UTOIAM
JAACIUTIIINHBI n YUYEGHO-METO/JIMYECKOE

OCBOEHUA |
OBECHE‘IEHI/fE CAMOCTOSITEJBHOM PABOTBI CTYAEHTOB
TemaTtuxa npalcmm—lj;clmx pabor:
Pemok HaHOI/IH,HyCTpr/II/I.
Ocnosrrle knaccudukanm HM
Hcrounnkn HOCTyrIJ'IjeHI/ISI HaHOYACTHII B OKPYKaOILYIO Cpey
ITyTn Murpanvn sasoyacTur B OKpy’Karollel cpene
buonorunyeckne 3(1)([);GKTLI B3aUMO/ICHCTBASL HAHOMATEPUAITOB B OKPYIKAOMIei CpelIb
OneHka pucka HaH01\1/IaTepI/IaJIOB
l
TemaTnka JlaﬁopaTOéHBIX pabort:
Dusnueckue Gopmpl HaHOMAaTEepHAaJIOB.
[lepcrektuBbIe HarpaBIICHAs HCoMb30BaHust HM
Murpanms HaHoYacTHI[ B OKpYKaroweH cpeme
Brmsiane aGuormaecknx (akTopoB Ha TokcHUeCKOe nelicTRIe HAHOYaCTHI]
Meropr onpezxeneHHh n usyqernst HM B okpysxaromeit cpene

Tembr CPC: ‘
1) “Kusupb v noctekenus P.Dejinvana,
2) Meroger u HpI/IMeHe*II/Ie HAaHOAWATHOCTHKH.

3) Haromopomku MCTaJIIOB: IIONYYCHHE ¥ HPUMEHEHHE.

4) Haronopouku OKCI_/I;;(OB: KNIacCUUKAIHS B IpUMEHEHMe,

5) Ipumenenue HaHOMLTepI/IaJIOB B KOCMETHKE U THIHEHE.

6) Metozpl HoTyYenns 1 iprMeHeHHe (hymepenos.

7) Metopl osydenust u mpuMeneHme YTTIEPOZHEIX HAHOTPYOOK,

8) Meropl osyueHust 1 puMeHeH e rpajena u aaMasouzIoB.

9) Hanouactunsr zmoxolnﬂa TUTaHA: CBOMCTBA, IOMyYCHHE M NPUMCHCHIE,

10) HaropoGorsr: PazpdboTKa U HEPCIIEKTHBEL
\

11) HamowacTume! 3om071a: IIOJIyYCHHE U MIPHMEHEHHE,
|



12) Hanouactuis c;épe6pa: IIOTIyYCHIE U TPUMEHEHUE,
13) HaHOCTpYKTypH#Ie IUICHKH Y TIOKPBITHS: BUABI X METOIbI HAHECEHM.
14) Otxonpr HaHOTe>j(Honorm”1: 00pa3soBaHKe 1 TEXHONOTHH Y THIIM3AIIHIL.
15) Ipumenenne HaILIOMaTepI/IaJIOB B CCJILCKOM XO3SIHCTRE.
16) HaHOMaTepHami JULS IIATIEBOH MPOMBIIIICHHOCTH.
17) HaHOMaTepI/IaJILfi B JIAKOKPACOYHOH NIPOMBIIIICHHOCTH.
18) Meronp: H3Mepe{mﬁ AWMCTIEPCHOCTH HAHOMATEPHAJIOB
|
19) Ilpumenenne (bijmepeHOB AT aIPECHOM JIOCTABKY JIEKAPCTB
|
20) Ilpumenenue HE;[HOMaTepI/IaJIOB Ha METAIMYECKOH OCHOBE ISl afpecHOll MOCTAaBKH
JIEKapCTB }
21) OcoGennocru 6Hi()COBMeCTI/IMBIX MAaTepUaNIOB C HCIOIB30BAHHEM HAHOYACTHI]
22) Ilpumenenue HaIfOMaTepHaJIOB AU IMarHOCTHKH 3200 IeBaHiit
23) Crpoenue koxu JICJ'IOBCKa U €€ OCHOBHEIE CBOMCTBA
24) Tpopuyeckue uelim B OKpY>KaroLle cpeze
25) Knaccubukais 6nonenosa
26) Crpoenne )KI/IBOI‘/'I}KJ'IGTKB[ u ee QyHKIMU
27) Houss, ux CTpO&‘I%JI/Ie U QyHKIUM
28) Kiaccuuxauus éacreﬂﬂﬁ
29) Knaccupuxanus )If(I/IBI)IX Ha3¢MHBIX OpraHH3MOB
30) Knaccudpuxarms B.;OI[HBD( OPTaHH3MOB
31) Kondoxansnas n t;myopecueHTHaﬂ MHKPOCKOIIHSI
32) IIpoceeuuBaromast iaﬂeKTPOHHaSI MHKPOCKOITHS
33) Ckanmpyromnias BJI%:KTpOHHa}I MHKPOCKOIIHS
34) 3ongosas MHKpocﬁkonm
35) OxcxmosnoHHas (ﬁmn MOJIEKYIAPHO-CUTOBAsL) XpoMaTorpadus
36) I' mpOHHHqueC$M xXpomarorpadus
37) (DpaKI_II/IOHI/IPOBaHI/}IC B IONIEPEYHOM ITOJIE CHIT
38) Merox onpez:xeneHJ‘(m obwiero coziepxanus yriepozna
39) CrexTpockomus yﬂLTpa(bnoneTOBoro H BUIMMOTO CBETA

40) DmextporHas OxercneKTPOCKOmHs

\
41) Macc-CHeKTpoCKONusT BIOPHYHEIX HOHOB
\

42) Jlazepubni MI/IKpOS(i)HI[OBB]I‘/'I aHaJIN3

43) Pentrenosckas (I)O'JFOSJICKTpOHHa}I CIIEKTPOCKOITHS

44) MIK-cnextpockomus
|

45) PamaHoBCKas CIIEKTPOCKOIIHST
|

46) CrekTpockornus ﬂ;z[ﬁépﬂoro MarHuTHOTO pe30Hanca



PN L D

15.

16.
17.

18.

19.

20.

21.

22.

23.

|
47) Senenue HH&3NI#HHOFO pe3oHaHca

|
48) unamuaeckoe ;TacceﬂHHe CBETa

49) JlasepHas mucpaknms
\

50) Penrrenosckas I;[I/I(I)paKTOMeTpI/IH

|
51) Cpencra MHTMBHYaNbHOM 3aIUTH! OPTaHOB JIBIXAHHS OT IIEUTA

52) Cpencrpa HHIUBUNYANIEHOM 3aIMTH OPTaHOB JIBIXAHHS OT TA30B
\

53) Cpencraa HHIBUTYaTEHOH 3AIIHTE] KOXH OT IIBLIH
\

| v
54) Cpencrsa uHmEBMIYaTEHOM 3aIUTEI KOXKH OT I'a30B

Bompocer k PeHTHHI-KOHTpOIO 1
\

Haiire onpenenenne nomsuo «HAHOMATEpPHAJILD,

Kaxkue xapaKTepHchI/I} HAHOMAaTEPHAIIOB BBI 3HaeTe?

Kaxue Knaccn(bHKauHPﬂ HaHOMaTCpHaIoB Bbl 3HaeTe? [IpHBEIUTE OCHOBHLIC Kiaccupukanym.
Haiire KIaCCH(HKAIIO HAHOMATEPHATIOR 110 dbopme 1 pasmeproCTH.

Haiite KnaccmpnxaumoiHaHOMaTepHaHOB 0 MX TIPUpOE.

B uem crmemudura ¢ymnepenoppx CTpykTyp? Kakoe mpuMenenne {ynnepenam BbI 3HAETE?
B 4em ocobernocts erI;epoz[me HaHOTPYOOK?

Hpreenure npumeps: nomamepusx HaHOMATEPHAJIOB.
|
Kaxwne ocobennsie CBOMCTBA XapaKTePHbI st HaHOIOPOIIKOB?

. UTo Takoe «KBAaHTOBLIC TOUKY?
I1.
12.
13.
14.

Hoquy IIPUNIOBCPXHOCTHBIE ATOMBI BIIMAIOT Ha CBOIiCTBA HaHOI'.[OpO]l[KOB?

Kakumu Bemranaamun XAPAKTEPU3YETCS AMCHEPCHOCTh HAHOMATEPHANOB?

Kax u mouemy msmensrotes croifcrra YaCTHI[ (NIEPEUNCIINTE) MPH W3MEHEHHA UX pazmepa?
I[lepeunciute HaMepeHTHBIe Y HEHAMCPCHHbIE MCTOYHHKH IIOMaIaHHS HAHOMATEPUAIOB B
OKPYKAOIIYIO Cpey. i

Hasoenre ocHOBHEIE &mepermme MCTOUHWKA IIONAJIaHKUs HAHOMATEPHATOB OKpPYIKAIONIYIO
cpeny. i

|
Iepeyrcnure ocHoBHEBIE!

‘I/I3,HGJ'II/IH, B KOTOPBIX yX€ cefuac HCIONL3YIOTCS HaHOMATEPHAIIE].
Kakue wnauGomnee PaCIPOCTPAHEHHBIE METOMbI ITIONYYCHHS YIICPOIHBIX HAHOMATEPHAIIOB BEI
3naere? Jlaiite um KpaTK}%IO XapaKTEPUCTHKY.

Onvmire xummdeckue u usmaeckue Meromnr HOJIYyHCHHUST MOPOLIKOBEIX HAHOMATEPHANIOB.
Onmrnvire HOTGHHI/IaJ'IBHjB‘e MCTOYHMKH MONAJAHHA HAHOMATEPHUAIOB B OK Y HAIOUIYIO CPELy.

B uem cocrour KOHUENUHA anpecHot NocTaBkh JiekapeT? Kakue 3a60ienamis MOXHO Oyner
JICYUTE € IOMOIILIO 3TOL ipeXHonorHI/I?

Kaxum  o6Gpazom HAHOMATepHaNbl  ITAHMPYETCHd  HCIIOJBb30BATE JUTS | METTAITHHCKO

JAWarHOCTHKH, JICUCHHS 6QH63HCﬁ, 6HOCOEIM€CTI/IMBIX HaHOMaTepHa.H()B?

|
Ipuseure IPUMEPHI  Pa3paboToK, HCIIONIE3YIOIEG HAHOMATEPHAIIBL IS OYUCTKM BOOBI H
\
BO31yXxa. ;

Onuiure aHTPOHOI“CHHI;Je IIPOUECCHI, Benyne K 06_[)33013&]'—1[/110 HAHOMATEPHATIOB, KaK

HOOOYHBIX IPO/IYKTOB.
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Kaxue npupomsrie mpoueccr BEIYT K 0Opa3sOBAHHMIO HAHOYACTUI[ B OKpy’Karomieii cpene?
Haiite omnpenenenme i KOIIOU/HBM - cucTemaM. Kakne KITacCH()MKAIME KOMIOMIHBIX CHCTEM
CYIIECTBYOT?

Ilepeumcimre ocHOBHEIE cBofiCTRA KOJITIOMZHBIX CHCTEM.

Ornmmmre, o kakuM M}exaHI/IB‘:MaM IIPOTEKAET KOATYIISIIUS 30JICE.

Kaxue cpoiicrsa xapaxrepusr s a’po3oreii?

[IpuBenuTe BoamMoNKHBIE MEXaHU3MEI ATresuH HAHOYACTHII B MOPHCTHIX CPEaXx.

Onummre  pmsane OCHOBHBIX abHOTHYeCKHX (DaKTOpOB Ha pu3HKO-XUMHYECKHE CBOIMCTBA

HaHOYaCTHII,

Bonpocer k PeATHHI-KOHTPOIIO 2

Iepeuncnmre OCHOBHBIC BHIBI B3aHMOJEHCTBHS HAHOMATEPHATOB ¢ OGBEKTAME OKpYXaroulei
|

CpelbL. 1

[Ipasemure cxemy Murparu HAHOYACTHIl B OKPY>KAIOLIEHN cpese.

KaxoBa pois Tpoq)Hq‘ CKUX WeNed B MHTPalUAH M aKKyMYJISuu HaHOMATEPHATIOB B YKHBBIX
;

opraHusmax?
Hepewcmure OCHOBH]')Ije MCXAHM3MBI TIPOHHKHOBEHHS M BBIBCICHHUS
HaHOMAaTEPHATIOB U3 GI%IOJIOFI/I“IGCKI/IX obbekToB. Jlalite onpesenenne OHOIOCTYITHOCTH.
Kakue crioco6s1 l'IpOHI/H%'_HOBeHI/IH HAHOYACTHI[ B OPTaHU3M YeJTOBEK: BBl 3HACTE?
Ormmmure cxemy TONA/IARAA HAHOYACTHII B OPLaHM3M UeIOBEKa 4€pe3 MBIXATETbHbIC [Ty TH.
Omnminnre cxemy HOHalI%IHI/IH HAHOYACTHII B OPraHA3M YeIIOBEKA 9epes KOXKHEIH OKpOB.

!

HpHBeI[I/ITC CXEMY M OIUINUTE IIYTH NEpEeMEUICHHS Ha”HOYaCTUIl B OPraHu3Me YeJoBeKa.,

. KakoBel BO3MOXHEIE TIyTH BEBeTEHHS HaHOMATCpUallOB M3 OPraHu3Ma YeIoBeKa.
|

11.

12.

Yro paccmarpuBaer E)KOjTOKCI/IKOJIOFI/I}I, KaKOBBI €€ OCHOBHBIE HATIPABIICHS?

KaxoBb1 BpeMeHHBIE paMKn pasBUTHS HAHOTOKCHKONOTHH? B xakux crpaHax u xakumu yuSHEIMU
CO3MIABATIOCH M PA3BUBAJIOCH ITO HAINPABJICHHE?

Oxapakrepusyiite Temmsi passuTus.

Yro sBisercs 06LeKT0Nﬂ H3yYCHHS HAHOTOKCHKOJIOTHH M B Y€M €€ OTINYHE OT TOKCHKOJIOTHIL

Yro Takoe TOKCH!IHOC&L? Kaxue napamerpsi moxassBaror crernems Tokcnm YHOCTH BeUecTB?
Kakue sunpr TOKCI/I'-IHOC”I%I/I BEI 3HaeTe?

OnmmmTe cnOCOGH! POHUKHOBEHUS HaHOYACTHI] BHYTPb KHBOM KIIETKH.

[TpuBeute nprMeps! II(!)JIO)KI/IT@JIBHOFO Ouromoruueckoro meHcTBHs HaHOMATEPHAJIOR,
IMepermcnure MexaHHSMﬁrI TOKCHYHOrO JIEIICTBUST HAHOYACTHIL Ha KIIETKY.

Onumure MexaHH3M d6pa303aHn;1 CBOOOZHBIX DAIMKATIOB C YYACTHEM META/LIHIEcKIX H
YIJIEPOIHBIX HaHOHaCTI/H_Ei.

Ipusezmre npumepsr Toxeuueckoro neitcrsus HaHOMAaTEPHUAIIOB HA MJIEKOIIHTAIOIIIY.,
Ipusemmre npumeps Toxcrueckoro neiicTaus HaHOMaTEpPHUaNlOB Ha OEeCIIO3BOHOYHEBIX.
lokaxure BiwsHue criocoGa AUCTIEPTHPOBANMS HA CTENEHb TOKCHYHOCTH HAHOYACTHII,
Ilpuennre tpumepr! BiusHus HalOMaTepHanoB Ha MHUKPOOHOIOTHYECKYIO AKTHBHOCTD TIOUBE,
Kakum 06pazom naHouacTuims MOT'YT HEI'aTHBHO BJIMAThH HAa pacTeHHs?

Or kaxux abuoTHgecKux (paxTopoB 3aBUCHT TOKCHUHOCTD HaHOMATEePHAIOR?
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18.
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Yem OTIINYAIOTCA I/ICCJ"F,HOBaHI/I}I in vivo OT HCCIIEJOBAHM in vitro?
Onuinae POJIb pa3qua H JTUCIICPCHOCTH IPH OIIpeeICHUN TOKCHYHOCTH.

: |
Kakum o6pa30M BCJIH‘IHH& KOHIEHTPAIIUM BIIUACT Ha TOKCUYHBIE CBOIICTRA Hal'-l()‘laCTHI_[?
\

IIpusemure mpumeps, iKaK TOKCHHOCT 3aBHCHT OT OPMET JacTHIT,
Kaxyio pons B onpenenenmu TOKCHYHOCTH HIDAET COCTAB M CROHCTBA HaHoMarepuanos?

Bonpocer k pelTunr-KoHTpOo IO 3

Paccxaxure o $usmdeckmx Tokasaresix IIPH OLCHKE PHCKOB BO3JEIHCTRYS HaHOMATEPHATIOB
Ha OKPYKaroIyro cpezﬂy.

Kaxwne (bPIBI/IKO-XI/IMH‘Jj-IeCKI/Ie XapaKTEPUCTUKH HAHOMATEPHAIOB HCITOTBb3YIOTCS. TIPH OLICHKE
PHCKOB? ‘

Omumure MoneKympﬁo-6Honomqecmte B [HTONOTHYCCKUE XaAPAKTEPHCTHKH, HACHOJBb3yEMEIE
IIPU OLIEHKE PHCKOB BOSLI[GI\;[CTBI/Iﬂ HaHOMAaTEepHAJIOB.

Kakue TOKCI/IKOJ'IOFI/I‘IG(;:KI/IC W OKOJIOTHYECKHE II0Ka3aTelIn XAPAKTEPUCTHKH UCTIONB3YIOTCA TIPH

OILIEHKE PUCKOB?

B wem sakmouarorcs HpoOEMBI M 0cOGeHHOCTH TOKCHKONOTUYECKHX HCCIIET0BAHMEH
HaHOMaTepHAIIOB? ‘

Ipusennte HOZXONEL, | HCTIONB3yEMBIE B  pelneHHH BOIPOCOE  KOAry/suH HAHOYACTHI[ B
CYCIICH3UAX U a3p03on}D}<.

Kakwe nomxons: I/ICHOJH)‘EYIOTCSI TIpH BEIOOPE 10351 B HAHOTOK CHKOJIOIHH?

Kaxuvur meromamu onpeiz[eﬂﬂ}arca MO3bI B HAHOTOKCHKOJIOTHH?

Ommumre wasHavenme  u dusuyeckue  OCHOBEI LIPUMEHSICMBIX MUKPOCKOIIAYECKHX METOOB
HCCIIENI0BAHUS HAHOMATEPHATIOB.

Kaxue xpomarorpaduueckue METONBI HaHbONee PacIpOCTpaHEHEI B HaHOTOKCUKOJIOTHI?
Hepewncnure  ciextpockommuaeckue MCTONbL, UCTIONB3YeMble ISl M3y4YeHus HAHOYACTHI] B

OKpyKaromiel cpeye.

I[aﬁTe OIIpCAcIEHNEe IIOHATHIO «PHUCKY. Kakue BHJbI PHCKORB BBHI 3HacTe?
Kakue OCHOBHEIE YCH¢BHH JJIT  BO3HUKHOBEHUS pucKka BO3ICHCTBHS HaHOMAaTEpUaJIoB Ha

3JI0POBBE YENOBEKA 1 OKpP’)KaIOIJLIYIO cpeny?

Ormunmre OCHOBHEBIC %HpO6J'I€MBI B OIICHKE DPHCKOB  Bo3ueiicTHg HAHOMATEPHAIOB HA

OKDY’KarolIyIo cpey.
[Tepewmcnure ocroBHEIE ‘bTaHBI OLCHKH PHCKA BO3ICHCTBHA HAHOMATEPHATIOB,

.OHHIIH‘ITG JKH3HEHHLIH iHI/IKJ'I HauoMarepuanos. Or yero 3aBUCHT PUCK |[11s 3O0POBBSI

NEPCOHANA, HACETeHHs 1 OKPYXAIOIIeH CPEelIb ¢ yUeToM IKH3HEHHOro nHKIa?

Kakue ocxoBHBIEe mOMXOMIEI PCAH3YIOTCA VISl MPENOTBPALICHHS [TONaIaHIs HaHOMaTepHanon
B armMochepy paboueii 30181,

Vikaxure 0coGeHHOCTH HIPUMCHEHNS CPE/ICTB MHIMBUAYATEHON 3aLHTSL OpraHoB IBIXaHUS |
KOXH PYK IS 3alATEI OT IHONANaHus HaHOMATEPHANIOB B OPraHM3M IIEpPCOHAJIA.

Onummre conpanbabie PHCKH DAsBUTHS HAHOTEXHOJIOTHY W BHEAPCHUS HaHOMATEPHAIIOR
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Haiire onpenencuue nonsrio «HaHOMAaTePHAIIBD?.

\
Kakwe xapakrepucruin HaHOMATEPHAJIOB BEI 3HaeTe?

|
Kakue  wnaccupuxaruu HaHOMarepuanoe  Bbl  3maere?  IIpuBesute  OCHOBHEIC

Kiraccudpuxkanum. |

Matite Knaccmbnxaﬁmo HaHOMATCPHAIIOB 110 GOPME U PA3MEPHOCTH.

T
|
Maiite KITaCCHHUKANIIO HAHOMATEPHAIIOB 10 X IPHpPOJIE.
B ugem YCHCI_II/I(l)I/IKa% bynneperoBbIx cTpykTyp? Kakoe mupumerenue (ymiepenam BEI 3HaeTe?
B uem oco6eHHOCTL} YTIEPOHBIX HAHOTPYOOK?
\
IlpuBenure mpumeps: TOJTMMEPHBIX HAHOMATEPHAIIOB.

! (V)
Kaxwue ocoGennsie cpoifcrsa XapaKTePHBI TS HAHOMTOPOUIKOR?
|

. HTo TaKoe «KBAHTOBBIC TOUKHY)?
11.

Iouemy HpI/IHOBCprHOCTHI)Ie ATOMAI BIUSIOT Ha CBOMCTBA HAHOTIOPOIIKOB?

Kaxpmu BeJH/I‘{PIHaMLI XapaKTePH3yeTCs TUCTIEPCHOCTE HaHOMAaTepHaaoB?

Kak u moyemy I/ISM;GH}HOTC}I CBOMCTBa yacTuIr (epeunciuTh) nipH U3MCHEHUH HX pa3Mepa?
Iepeuncnure HaMépeHHme W HCHAMEPEHHBIC HCTOYHUKH IIONaaHMs HaHOMATEPHAJIOB B
OKPY>KaFOIIYIO Cpeﬂ;}fl.

HazoBure ocHoBHBIE HAMEPCHHBIC MCTOYHHKH IONAJAHUS HAHOMATCPUAIOR OKPYXKAarOLIYIO
cpeny.
[epeuncnute OCHOB;HBIe H3NCTHA, B KOTOPEIX yxke CeHyac HCIob3yroTes HAHOMATEPHATIEL,

Kaxne wauGonee PAaCIIPOCTPaHEHHBIE METOMbI HOIy9eHUS YIIIEPOAHBIX HAHOMATEPHATIOB BbI
snaere? Jlaiite um 1cpﬁr1cy10 XapaKTEPHCTHKY.

Onmmmre XumMmueckue u (pm3ndeckue MeTosm! HOTYyYEHHS MOPOMIKOBBIX HAHOMATEPHATIOR,
Onunmre MOTCHUMANBHBIE HCTOUHUKH TOMANAHIT HAHOMATEPHANIOB B OKPY)KAIOIIYIO Cpey.
B uyem cocrout xonnenmus A/peCcHOR noctasku Jekapers? Kaxwe 3aboseBarus MosKHO Oyner

JICIUTD C IOMOIIBIO HTOH TEXHONOTHH?

- Kakam  obpasom  mamomarepuansr IIAHUPYeTCS  MCMONML30BATh  JUISI MEIMI{UHCKOL

AHATHOCTHKHM, JIeYeHHs OoJe3Held, OHOCOBMECTHMBIX HaHOMATEePHAIIOB?
[TpuBeute mpuMepsr paspaGoTok, HCIONB3YIONNE HAHOMATEPHANB! JIS OYHCTKH BOIBI M

BO3/TyXa. |
Ommnre aHTponoréHHLIe IIPOIECCH], BEAYIMHE K 0Opa3soBaAHHIO HAHOMATEPHAIIOB, KaK

TIOGOYHEIX IIPOLYKTOB.
Kaxue nprposmsie mponecest venyr x o6pasosanio HAHOYACTAN B OKPYXKAIOMIei cpeze?

A ﬂaf:l'l‘ﬂ ONPENEICHUE KOIUTOMAHLIM caucremam. Kaxwue KJ'IaC‘«CI/I(I)I’IKaHI/H/I KOJTIOMIHEIX CUCTEM

CYLIECTBYFOT?
Iepeyncnure OCHOBHIlIe CBOHCTBA KOJUIOMAHEIX CUCTEM.

OIII/IHII/ITC, IIO KakKuM MeXaHu3Mam HpoTeKaer KOarysiaus 30JeH.

Kaxwe cpoiictsa xapa;[(‘mepHLI JUISL a3p030Mei?
Ipusenure BOSMO)I(HI)ﬁe MEXaHH3MBI a/Ile3HH HAHOYACTHI B IIOPHCTBIX CPE/Iax.
Onuimre BIHsSHEE OCHOBHBIX AGHOTHUECKHX dakropos Ha ¢usHKO-XHMHUECKHE CBOMCTRA

HaHoYacTuL.
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Tepeuncimire ocuoBHbe BHJIbI B3aUMOEHCTBHS HaHOMATEPHANIOB ¢ OOBeKTaMI OKpY>Karomieit
CpeIbL. \

Ipusenure cxemy L/IHIan[I/II/I HAHOYACTHIL B OKpYyKaromielt cpese.

KaxoBa poss Ipoi)nqecmx UeNel B Murpanum u AKKYMYJAUUH HAHOMATEPHATIOB B SKHBEIX
OpraHusmMax? }

Ilepeuncnure OCHOJBHBIC MCXaHU3MBI IIPOHUKHOBEHUS K BEIBE/ICHHA

HaHOMAaTepuanoB HF GHONOrHYECKHX 00BeKTOR, Haiite omperenenue bromocTynHOCTH,
Kaxwe crioco6r1 nmpormxtoserms HAHOYACTAI B OPraHM3M YeNToBeKa Bbl 3HacTe?

Ommmmte cxemy ronananms HAHOYACTUIl B OpPraHM3M wYeoBeka ICPE3 MBIXATENBHBIE TyTH.
Onwrmmre cxemy no;haz[aHH;{ HAHOYACTHI] B OPraHM3M YeJIOBEKa CPE3 KOKHBII TOKPOB.
Hpusenure cxemy o ommumre IyTH TICPEMEIICHUS HAHOYACTHI B OpraHHu3Me YejoBeKa.

Kakossr BOSMO)KHBI:C IIYTH BLBIBEJIECHUS HaHOMaTepI/IaJIOB H3 OpraHu3ma 4ejoBeKa,

!
. Yro pacemarpusaer PKOTOKCHKOJIOTHA, KAKOBEI €€ OCHOBHEIE HalipaBrieHHs ?
42.

Kakosnr BpeMeHHLI#: PaMKH pasBUTHS HAHOTOKCHKONOrHu? B KaKMxX CrpaHax M KaKkuMmu
YICHBIMA CO371aBANIOCE 1 Pa3BUBAIIOCH 9TO HampapieHue?

Oxapaxrepusyiite Te}MHBI PasBUTHAL.

Yro sBngercs OOBEKTOM H3yHUeHs HaHOTOKCUKONOTHH U B YeM €€ OT/H HeE 0T TOKCUKOJIOTHH,
Yro Ttaxoe TOKCI/I‘IHlOCTB? Kaxue mapamerper IIOKa3bIBAIOT CTENEHb TOKCHYHOCTH] BeuecTn?
Kaxne Bumn TOKCI/I‘IH?OCTI/I BEI 3HaeTre?

Omunmire crrocoer ni)OHI/IKHOBeHH;I HAHOYACTHIT BHYTPE %KUBOI KIIETKY,

Ipusenure HpI/IMep.B}I TIOJIOKUTENBHOTO GHOIOTHYECKOTO eHCTRIS HaHoOMaTepuanos,
epeuncrure Mexanrampr TOKCHYHOT0 NeHCTBHS HAHOYACTHI Ha KIIETKY.,

Ormumnre MexaHI/BM} obpasoBaust cBOGOMHEIX Pa/MKANOB C yYacTHEM METAIHYCCKUX W
YTIEPOIHBIX HElHo%&nu.

Ipusenure mpumep { TOKCHYECKOr0 NIeHCTBUS HaHOMAaTePHAIOB HAa MIIEKOTHTAIOIIIX,

HUpusemnre npumeprd

TOKCHYECKOIr0 JeHCTBUS HaHOMaTepHaJIOB Ha 6@01103]:30H0‘{HBIX.

okaxure BausHEE droco6a AHUCTICPIUPOBAHASA HA CTEMEHb TOKCHYHOCTH HAHOYACTHII,
[Mpusemure HpHMepLji BIMAHHS HaHOMATEpHaNoB Ha MHKPOOHONIOTHYECKYO AKTHBHOCTL
OYB, %

Kaxum o6pazom HaHoq}acmum MOTYT HETATHBHO BIMSTH HA PACTEHHs?

Ot xaknx a6I/IOTI/I‘-IeCKI/IX (baKTOPOB 3dBHCHUT TOKCHYHOCTL HaHOMarepuaion?

Yem otimuarores HCCIIeTOBaHuUst in VIVO OT HCCIIe[0BaHmMif in vitro?

Omnmmure posts PasMepa u IUCIIepPCHOCTH Ipy ONPEACTIEHAN TOKCHYHOCTH,

Kakum o6pasom semmumna KOHIICHTPAIIMY BIIUSET HAa TOKCHYHBIE CBOICTBA HAHOYACTHIL?
IIpuseure HPHMEPEI, Kak TOKCHYHOCTD 3aBUCHT OT (opmbI acTury,

Kakyio pons B OUPENCICANH TOKCHIHOCTH UIPaeT COCTaB K CBOHCTBA HAHOMATEPHATIOR?

Pacckaxure o (I)I/IFI/I‘IGCKHX TIOKA3ATe/LIX  IIPM  OLCHKE  PHCKOB BO3JeHCTBAS
HAHOMATEPHAIIOB Ha OKPYIKAFOILYIO cpeny.

Kakne (bI/IBI/IKO-XI/IMI/Iqé;CKI/Ie XapaKTePUCTHKH HAHOMATEPHANIOB  UCIIONBL3YIOTCS IIPH OLICHKE
i

KOB? |

PHUCKOB {

OHI/]'IHI/ITC MOHGK}’H;‘IPHO-6I/IOHOF NYCCKUe u LIHTOJIOTHYECKUE xapmepﬂcmml,
‘ o
HCIIONIb3yEeMEIE Ipyu OLICHKC PHCKOB BO3I€MCTBUA HaHOMaTepHasos.
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|
DY OLICHKE PUCKOB?

. B uem 3aKJlIO‘{aiIOTCH HpO6JIeM]'>I H  0cobeHHOCTH TOKCHKOJIOrHYIECKHX HCCIICTOBaHMH

HaHOMaTepHUaoB? |

Hpugseure IOJTXOIBL, HCIIONL3yeMble B peleHun BOIPOCOB  KOAryNsauuu Hasoyactur B
CYCIICH3HSX 1 aspoej,onﬂx.

Kakwe nmomxomsr Hchonbsy}.OTca IIpH BEIOOpPE 10361 B HaHOTOKCHKOIOTHT?

Kaknmu metomanu 10npez[enﬂ10Tca AO3bI B HAHOTOKCHKOJIOT A7

Omnummre Hasnaqe}fme U (U3HYECKHE OCHOBE UPUMEHAEMEIX MHKPOCKOITHYECKIX METOI0B
HCCIIEAOBAHUS HaHOjMaTepI/IaJIOB.

Kakue xpOMaTorpa(i)nqecme METOIBI HauboIee PAaCIIpOCTPaHEHBI B HAHOTOKCHKONOI I
Ilepeuncimre CIICKTPOCKONHYECKHE METOIEL, UCIIONB3yeMBIC IS H3ydeHks HAHOYACTHII B
OKpY>Karome:i cpez[e%.
Haiite onpenenenne }nommno «puCKk». Kakne BunBI prckos e 3Haere?

Kaxue ocHoBHEIE }frcnom/m AV BOSHHUKHOBEHHS DHCKA BO3ACHCTRHS HAHOMAaTePHAIIOB Ha
3I0OPOBBE YEIIOBEKA u‘ OKPY>KarOIIyIo cpesry?

Onummure OCHOBHbIE HpO6J'IeMBI B OLEHKe PHCKOB  BO3JeHCTBHS HAaHOMaTepUaIOoB Ha

OKPY>KarOIyro cpeny;.
Hepeuncimute ocron HbIE STallbl OEHKH PHCKa BO3NEHCTBAS HAHOMATEPHANOB,
Onwimmre )KI/ISHeHHI%:II\fI [HIIT - HaHOMaTepuanoB. OT 4ero 3asmchT PHCK I 3710pOBBS

Hepconana, HacejeHus B OKpy>Karonreii Cpeasl ¢ yyertom KH3HEHHOTO 1THK A7

Kakne  ocHoBubIe | TIOAXOIBI  peammsyroTcs g HIPCAOTBPEIlEHNsS  momanaHus
\ "

HAHOMATEPHATIOB B arMochepy paboueii 301EL.
|

Vxaxmure 0C06€HHOC”1;‘B TIPUMEHCHHS CPEACTB UHIMBHIYATHHON 3aIMUTEl OPraHoOk bIXAHHS

\
H KOXHU PYK o7 3aiuTer ot TIoraganms HaHOMaTCpI/IaJIOB B Opranmsm Iepconarna.

\
T Y‘IEBHO-METO,}I‘I/I‘IECKOE N HUH®OPMALIMOHHOE OBECHEYEHUE

AUCIUTLINHBI QMOIIYJIH)

a) OCHOBHAA JHTEeparypa

L.

Hanorexnomoruu n OKOJIOTHSI: PHCKH, HOPMaTHBHO-IIPaBOBOE PeTyIHpoBanue u
ynpasnerue/ M. Xann, J1. Boymen ; nep. ¢ anry. - 1. 3. - M. : BUHOM. JlaGoparoprs
SHanwmii, 2013. -344¢. : wr.- (HaHOTGXHonorHH). - ISBN 978-5-9963-2101-8.

Hayuneie ocroBk buorexnonoruii. Yacts I. Vdebroe mocobie. Hanorexuonorun s
Gnonor'uuffopnel-ixoB.A., Coanr. KyrysosaH.M., MaryruraC.K. - M.: ITpomereit, 2013.
- 262 c.: 60x90 1/16 (O6n0xka) ISBN 978-5-7042-2445-7

DKONOTHS HaHoMarepuainos: yuebHoe mocobue / A. 10. Fogsmuyx, T, T, Cageinbes, A.
IT. 3p1xoBa ; Mo pexn. J‘I H. IMarpukeepa u A. A. Perunoit. - 2-¢ uzj, (31.). - DrexTpos.
TEKCTOBBIE naH. (1 (baf‘m pdf : 275 ¢)). - M. : BUHOM. JlaGoparopus 3uanmii, 2015, -
(HaHOTeXHonorHH). - Cucrem. tpeGomanms: Adobe Reader XI ; sxpan 10", - ISBN 978-

5-9963-2636-5. |

0) momonHuTEIBHAS JMTepaTypa:
1. Hamotexmomoruu s MeNHIHHE: y4ebHOe mocobue / B.1O. Haymenxo, T.A. Anekcees, A.C,
Hmutpues. - M., : I/I3z[aTeJ;ILCKHI71 oM MBU, 2012- 200 ¢.: HJL.; 11B. BKJIEHKY. - [SBN 978-5-
383-00731-0 !



2. HaHo6H0TeXH0J10rIfM: IPpaKkTHKyM / oy pen. A.B. Pybuna. - 2-¢ u31. (31.). - M.: BHHOM.
Jlaboparopust 3HaHI/TII7I, 2013. - 384 ¢.: un., [8+8] c. us. Bi, - (HaHOTeXH()JlOFHI/I). - ISBN

978-5-9963-2291-6,,

3. Tpudonosa, Taresna AHaronbesHa. OKonoruueckas Oe3omacHoCTE HaHOYACTHIL,
HAHOMATEPHATIOB ¥ | HAHOTEXHOTOr M} - yuyebHoe mocobue / T. A. Tpudonopa, JI. A.
Ulnpxun ; Bnamumupckuii TOCy apcTBeHHbI  yHUBEpCHTET Bnly) — Bragumup :

Brnanumupcxuii FOCYNapCTBeHHbIH  yHUBepCHTET (Bal'y), 2009 — 62 ¢ ML
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