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1. HEJA (
Kype mpezna
Hazotexuonoruu
Iensro kypca

O3HaKoMJieHue 06

OHoNOrnYecKnx

HAIPaBJIEHUH — HAHO

HAdBBIKOB H YMCHHI

2. MECTO
Kype BxomuT B Ba

3. KOMIIE'
OCBOEE

- B mpomecce
CIEYIOIIHE KOMIIE

CITOCO
(OIIK

3H£ilmb.'
|
xmi\meﬁ, buzHKoi,

- B3aHMOCBH

MEXaHHN3

atMocdepy u 6uoc(

OKpYIKAToLIeH cpen
|

yMems:

I

roToB

B pesynerar

OCHOBHBI
BKIOYas ruapoche

OCHOBHB

DCBOEHUSA TACIHUITINHLI
BHAYEH JUII  CTYAEHTOB,

1 MHKPOCHCTEMHAS TEXHHKA.
«BBenenue B copeMenHyro Gmonormio. HanOGHOTEXHONOTHHY sBISETCT

YHaOMUXCA € TEHACHUMAMH M IIOCIHETHHMH JOCTIDKCHHSMH B OONACTH
HayK,

o0yyaromuxcst 1o HampapieHmio  28,03.01

a4 TakKwxe ¢ OIHMM H3 Hpaubonee HHTCHCHBHO DPa3sBHBAXOIIUXCH

brnorexnonorneit. Kype opuentuposan Ha (popmupoBanue y cTymeHTOR
1 QHATHTHYECCKOH NeATeTbHOCTH B JaHHOH 061acTH.

AUCIHUIIIAHLL B CTPYKTYPE OIIOII BO
HaTHBHYIO 4aCTh, TUCUHUILIMHA 110 BEIGOpy — B1.B.JIB.7.

TEHITNN OBYYAIOILUETOCH, ®OPMHUPYEMBIE B PE3VJILTATE
1A TUCTTHIIIAHBI (MOTY JIS)

OCBOCHHSA JIAHHOH NHCHHIUIMHBI CTYACHT (DOPMHUPYET M NEMOHCTPUPYET
TeHITAHN:

HOCTBIO ITOJIB30BATHCS OCHOBHBIMH METOJAMH 3aIlUThl IPOH3BOACTBEHHOTO

epcoHANa M HACCNECHHA OT BOMOXHBIX TIOCIHEICTBHIl aBapuif, KkaracTpod),
CTHXH

Hnpix 6encrsmit (OK-9);

OHOCTBIO HCIIONB30BATE HOPMATHBHLIE JOKYMEHTHI B CBOGH JIESTENBHOCTH
-8).

[e OCBOCHHA Kypca 00YYArONIHECs TOJIMKHEL

[3b Kypca ¢ JPYIUMH OOJACTSIME €CTECTBO3HAHUS — SKONOTHEH, MeTHITHHOM
Ouonorueit u 1p. oOIIEHHKENEPHBIME 1 CICIHATEHBIME HAayKaMu,

> MCTOYHHKH TIOTIQJIaHusl HAHOYACTHIL B OOBEKTHI OKPYIKArOUIeH Cpeibl,
py, armocdepy u buochepy;

MBI MUTPAlMK HAHOYACTHI] B OKPYXKAIOWEH cpele, BKmouas rujpocdepy,
bepy;

1e  Ouosoruyeckue

>

addexTsr  B3ammopeiHcTBHS

HaHOMAaTCpualoB U

bI.

= IIOJIB30BAT,

|[>C§I ])eKOMeHILOB'lHHOH JII/ITepaTypOH NpH HM3Y4YCHHMH BOIIPOCOB aHAIIM3d,

OHGHKH U YIPAaBJICHHSI PHCKAMHA NPAMEHCHHUS HAHOTEXHOJIOIHH;

- OICHHUBATH

|
800D

IKCIICPH

- Knaccudui
Cpemy, BKJIFOUAS BC

- cnocobaMH

NOTCHOHAIIbHBIC PHCKH MCHOJIB30BAHMS HaHoOMaTCpPpHalloB,
THPOBATE HAHOMATEPHANBl 110 CTCICHH HX BO3ISHCTBHI HA OKPYXKarIN VIO
IIPOCHI OezomacHOCTH IIpH HX NPOHU3BOACTBE.

OIIEHKH PHCKOB HCIIOJIB30BAHHS HaHoMarepuajos,

EHTaJLHBIMH  HAaBBIKAMH HM3YYEeHHS COCTaRa H CBOWCTB IIPONYKTORE

B3aUMOJIEHCTBHA HAHOMATEPHATIOB H OHONOrHIeCcKOH Cpensl;

- crocofamy

cpene,

OIIPpSIACICHUS CKOPOCTH PacTBOpPEHHS HaAHOMATCPHUATOB B OHoIOrHYeCKol




- HaBBIKAMH CAMOCTOSTEILHOH IIOJTOTOBKH H Oprafysaniy BaydHBIX MUHH-IPYIN IS

PELIEHUS TTOCTARIT
OcBoenwe
KOHTPOJIb) U HTOTX

4. CTPYK

CHHBIX HAYYHO-HUCCIEAOBATENLCKIX 3a1aY.
COIepIKaHus Kypca IPEIoaraeT IpOBe/IeHHE IIPOMEKYTOYHOro (peHTHHT-
DBOTO KOHTPOJISI 3HAHUMN (3a4ET),

'YPA M COAEPIKAHUE JUCIAILIAIBI (MOXYJIST)

Ob1as TpyA0eMKOCTh THCIHIUTHHBL COCTABNSET 3 3aueTHEIC enuaunel, 108 wyacos.
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o| o = o B E
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| Beenenue 5 |1- |2 2 4 4/100
2
2 OcHoBHbIE BHABI HAHOMATEPHAIIOB 5 [3- ]2 2 2 6 6/100 |PK1
5
3 HcTounnku nocTynneHus 5 |6- |2 2 4 10 8/100
HAHOYACTHL, B OKPYKAIOILYIO Cpey i/
4 ITyT MHrpaLii HAHOUACTHL B 5 18- |4 2 4 10 10/100 PK2
OKpyKaroLueit cpene 11
5 | Bruonorudeckue ddhexTe! 511214 |2 4 10 10/100
B3aUMOJIEHCTBHS C -
HAHOMAaTEPHAIOB U OKpPYXKaIOIIeH 15
cpeap
6 | Ouenka pucka HAHOMATEPHAJIOB 5 116 |4 2 4 14 10/100 PK3
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Beero 18 |18 |18 54 54/100 3aver

Ti‘eopemuuec;coe ¢
1. BBexenue

|
Po_&mu H 3a py66:|
Na!notoxicology. K¢
Heobxommimocts 110
HAHOHHIYCTPHH.

|
‘2. OcHOBHBI
i Ouznuecke

cby{mepema. OcHo

Marepuansr Ha Me

coenuHeHni. Hamor

o&epomaﬂ ue

Prmox HaHOHH](YCTPHH. Hanorexmonornueckas PCBOIIOLMS, PazButHe HanoTEXHONOTHE B

KOM.  F3ydenme BO3MOIKHBIX PHCKOB IpHMEHEHHS HAHOTEXHONOr . MCypHan
HQepenmu 1 O6ITECTBa M0 HAHOTOKCHKONOTHH M BOIPOCAM GE30IIaCHOCTH.
TyJIPU3ALMKE  HAHOTEXHONOIUH, Banane «IpHMeHeHHe-3aHTa-KOUTPOIbY B

¢ BUABLI HAHOMATEPHAJIOB
opmsr  Hamomarepuanos. Marepuansl Ha OCHOBE yrimepona. OTKphITHE
BHbGIC (ymepena. HamorpyOxu. IlepcIeKTHBEI HaHOTPYOOK.
TAUIMYCCKOH OcHoBe. KpanTople Touku. HamOKpHCTaaiel METANNOB M WX

CBOMCTBA

comMro3uThl. [lomuvepnrie nanomMarepunsl. Opranundeckie GIOKH.




3. Herounuk
ITpuponasie

HOXapbl. BylkaHu4eckwe BHIOPOCH IBUIL, IIOJHATAS

BHPYCBl IIPOIYKTI
PACTEHHUH, CIIOpEI,
Coxuranne
ITpoMpImennoe 1

BbiTOBEIE  HYKIBL

b1

TOILIHBe

H IIOCTYIJICHUSI HAHOYACTHIL B OKPYIKaIuylo cpeay

ucTouHKKH. Krmactepusaims B rasax 1 oOpasopanue asposoinei. JlecHsie
C IOBEPXHOCTH, B3MYUHBAHHE BOJ

HKH3HENCATCTBHOCTH(INICHKA, KOJUIOMABI H T.J.) OHOOOLEKTH (IbUIbLA
Oaxrepus ¥ T.1.). AHTPONIOTCHHBIC HCTOUHUKH. HeHaMepeHHBIE HCTOUHHKH.
u  Mycopa. /JloOblMa MONE3HBIX HMCKOMAEMEBIX.  DBBITOBBIE  OTXOIBL
pouspozcrso. [Iponssoncreo nanomareprartos. Hanomopouku. CTporTenseTro.

Hamepennnie HCTOYHHKH. CroHCTpyHpOBaHHBIE HaHOOOBEKTHI.

Hanomemumiua. Kocmeruxa u ruruena. PaGora ¢ HaHOMATEpUATAMH.

| "
4, IlyTu MErpAMHM HAHOUACTIIL B OKPY:/KAIOMIEli cpee

ITyctu  mnoct
opraHuzMoB. Bzam
TpakT. [lureenas
3arps3HEHHBIME 1T
NOCTYILICHHE 9acT
TKaHAxX. BocmamuT
Bsaumoneiicteuie
Bpewms BoiBeenms

5. buonormnue

Hozumetpus.
Hagouactui. (Cra
OIpE/IETICHAI0  OH(
Hagoyacturl, Ousm
@z!ucropm TOKCH

[VINICHHA HAHOYACTHI[ B

JKUBBIE Oprausmbl. Cpenbl OOWTAHMS IKHBLIX

MOJICHCTBHE ¢ OKpyxKatowiel cpemoit. Ilousa. Boma. Bosmyx. Pecnmparopusiit

Bojga. Ilmma. Jlepmansisii komraxt. Crusucrsie 06omouxkn. KOHTAKT ¢

DBEPXHOCTSIMH. [lyTH MUIDAIIHHHAHOYACTHI] B OpPraHH3Me HesjoBeka. Pasomoe
M1l B opranusM. [lepuonuueckoe nocrymienue. Hakannusanue B opragax H

elmsHBI  a(dexr.  Jlosa mamowactun, Mosr. KporewocHas — cricrema.

HAHOYUACTHIIBI W JKMBOH KIIETKH. HOBerHOCTB JICTKHX. I.[OBerHOCTh KOXKH.

HAHOYACTHI[ U3 OPraHH3Ma.
cKkHe Y eKTRI B3aUMOeIiCTBHA HAHOMATEPHAIIOB M OKPYSRAIOMIEH Cpeb
Maccosas, noBepxuocTHad. Ilpobmemsr  ompenenemms 103
Haprel.  [IpoGnempr  crammaprusarun.  PesynbTaThl  OKCHEPHMEHTOB 110
DIOTHYECKHX 5 exToB. MeXaHH3Mbl TOKCHYHOCTH. XHUMHYECKHE CBOWCTBA
9ecKre CBoMCTBA Hamoyactuil. Kierka, ee pasmep u ¢ynxuun. TOKCHUHOCTE.
qHoCTH.  ToKenmunocTs  JULDKMBOTHBIX (Kphic, nadmuii, oxkyHeil u T.I.).

HHCJICHHASL,

TOKCHYHOCTE st pacreruii (Kykypysa, kaprodens, BOTZOPOCIH U T.A1.). BiusHue Ha TIOYBEL, BOLY H
|

BOB/IYX.

i 6. Onenka p
OO0mas xoH

OKpYKarommeH  cpe

Henpepunessoe

|
BOf;xbl. Hanomemn

[pousBoncTBO
HaHOMATEPHAIIOB.

BemecTra.  Teppop

pucka. ViHBecTHIHE

Oaza. OTHYeckue I
|

CKa HAHOMATEPHAJIOB

CIIUA OIEHKM PHUCKA HCIOJB30BAHUS HaHoMaTepHanoB. OIEHKA pHCKa T
nel. OueHKa  pucka  JUls  YeNoBeKa, OTalbl  OUEHKH.,  AHAIH3PHCKA.
nosezenne.  Crenmudeckoe HCIONB30BaHHE HAHOMATEPHANOB. (QuHCTKA
Ha,  Kocmeronorus.  YrpapnenmepuckoM. [lonHblf  JKHM3HEHHBHI ML
HAHOMATEPHATIOB.,  JKCIUTYATAaIHS HaHOMATEPUAIIOB. Yrunuzanys
[Monynsipusanmst  manorexsonoruit.  HawoGesonmacHocts.  B3pbisuarsie

u3M. buosornueckoe opy:xue. Hanortoxcukonorus. OGocHOBaHHAS OLCHKA
1 1 ewe pa3 wunsecTunuy. Hanodobusa. Hawodawmarmkun. 3axoHomarensHas
ocnenctsrs. ConuansHas OTBETCTBEHHOCTH. IOpHIMYIeCKUe OCIeICTBHSL

I
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3a1?m’mﬁ:
1.

2.

TI03HABATELHON [1¢

BKJIIOYATOIIHM B cef
Texn

3.

. TexH
napax (FpyIax)
Texn

S. OBPA3OBATEJBHLIE TEXHOJOT AU
B xome yueb

HOIO Iporecca MOryr ObITE MCIOJIB30BALE] CIICIYIOIIHE (bOpMBI OPOBCIOCHMA

[0JI0THST KOJUIEKTHBHOIO 00y4eHH s - OpraHuzarus yaeOHo! paboTEI CTYIEHTOB B
S Pa3BUTHSL Y HEX CAMOCTOATEIBHOCTH ¥ KOMMYHHUKATHBHBIX YMEHHH

ONOTHSt MOJYJIBHOTO O0y4YeHMs — MOCTHIKGHHME KOHKPETHBIX Ieliel yueOHo-
ATSIBHOCTH B npoliecce padoThl CO CIEMUATEHO paspabOTAHHBIM MOIYJIEM,
51 COZIEPIKAHIE U CIIOCOOLI OBNAJCHHS STUM COMICPIKAHHEM

OJIOTHSI y4eOHO-UIPOBOH JIEATENHHOCTH — HPHUMEHEHHE MMATALIMORHEBIX HI]




4, Texnonoruss mpoexTHON IESATEIBHOCTH — OpraHU3aIHs pabOoTEl  CTYAECHTOB,

OCHOBAaHHAd Ha HX CIIOCODHOCTH NOOBIBATE HH(DOPMALHIO, HAXOIATH HECTAH/IAPTHBIC PeIleHMs
TIOK/IEHEIX, PETHOHAIIBHLIX, TI00ANLHEIX TPoGiIeM

5. HH(&)O])M&HHOHHO"KOMHBIOTGPHBIG TCXHOJIOTHH — COBOKYIIHOCTH T@XI-IOJIOI‘JPIﬁ,

ofecTIeunBAIOIINX

Guxcarmro  wudopMarun, ee 00pabotky ¥ WH(GOPMALMOHHBE OOMEHEI

(xommeroTepsl, [10, Murepuer)

6. Texromorus O6W€HHH Ha OCHOBE ONEBITA — AaKTHBH3AIMY II03HABATEIBHOHI
ACATENBHOCTH CTYICHTORB 38 CUET ACCOIMALMH HX COOCTBEHHOI'O ONLITA C peaMeTOM 06}"-161-1}15[.

6. OHIEHOYHBIE CPEACTBA JAJIS TERYIIEI'O KOHTPOJISA
YCHEBAEMOCTI/I, NPOMEXXYTOUYHOM ATTECTAIIAA II0 WTOIAM
OCBOEHMs JANCHUITIITHDI 51 YUEBHO-METOJIUYECKOE

OBECIIE

YEHUE CAMOCTOSTEJIBHOM PABOTEI CTYIEHTORB

TemaTnka nPazKTlﬂqemux pabor:

L.

2,

3. Hcrounuku
4.
| Bﬂonomqe(|
6. Omenka puc

IepcnekTHE

Bimgane ag

-l i

Tempr CPC:
1) Auznb u 1
2) Meroer u

PEIHOK HAHOMHIYCTPHH.

OcHoBHbIe Kmaccupuxarmy HM

IIOCTYTUICHI HAHOYACTHIL B OKPYIKarOIUYIO Cpeiy

ITyTr MuETpaIIM HAHOYACTHIL B OKPYIKAKOIIEH cpejie

Kie 3Q(eKTH B3auMOIeliCTBIS HAHOMATEPHAIOB H OKPYIKAFOIIEH CPeIs]

Ka HaHOMAaTEPHAaJIOB

Temaruxa mabopaTopusix pador:

Puzpyeckne HOPMBI HATOMATEPHATIOB.

HBIE HAIPABICHIS HCITOML30Banus HM

MHurparps HaHOYACTHIT B OKPYIAIONIEH cpeie

HOTHYECKHX (JAKTOPOB Ha TOKCHYECKOE NEHCTBHE HAHOUACTHIL

Mertopr onperenenus i usyterus [IM B okpyxarormeit cpene

ocTzkeHns P.Definmana.

IMPUMCHEHYIE HATOIUATHOCTHKH.,

3) Haxonopoluku MeTaoB: Moy IeHue 0 MPUMEHEHHE.

. 4) Hanmonopoluks oKCHIOB: KIacCH(HKALMS H IPHMEHEHHE.

- 5) TIpumeHeHIe HAHOMATEPHAIOR B KOCMETHKE U THIHEHE.

8) Merompl 11¢

9) Hanouactu

6) MeToaps! nOIyUeHHA 1 IpUMEHEHIE (YIIePEHOB.

7) Meronpl NOMyYeH s 1 IPUMEHCHHE YTVIEPOAHBIX HAHOTPYOOK.

DJIYICHHA H IPUMCHCHHE rpa(peHa H alIMasoHIg0B.

ObI JHOKCHIA THTaHA: CBOFICTB&, TIOTYUICHHE H IIPHMECHECHHE,




JIEKapCTR

10) HanopoGoTsl: paspaGoTka u IIepCeKTHBEL

11) HanowacTrirs! 3010Ta: IOy UEHHUE I IPHMEHEHHE.

12) HamowacTrisl cepebpa: 1oy YeH1e i IpHMeHeHHe.

13) HaBHOCTpYKTYpHBIE IICHKH W OKPHITAS: BUJIBL M METOIBI HAHECCHIIS.

14) Otx0m51 HAHOTEXHOIOTHIA: 00pazoBaHKe U TEXHOJIOTHH YTHIIM3ALHH.

15) IlpuMeHEH e HAHOMATEPHAIOB B CEJILCKOM XO3SIHCTBE.

16) HanomaTepHamnst Jyist IIAIICEOH TPOMBITUIEHHOCTH.

17) HaHOMaJ:epHanm B JIAKOKPACOYHON IIPOMBIIUICHHOCTH.

18) MeToibl H3MEPEHHS NUCIIEPCHOCTH HAHOMATEPHAIIOB

19) Tlpumenenne ymiepenos Uit agpecHol T0CTaBKH JISKAPCTB

20) Ilpumenenue HaHOMATEPHAIIOB HA METAJUIHYECKOH OCHOBE IS a7pecHOH JOCTaBKH

21) OcoGenHocTr GHOCOBMCCTHMBIX MATEPHANIOB C HCIIONB30BAHHEM HAHOIACTHI]
22) HpI/IMeH!T)HIIC HAHOMATEPHAIIOB JUIsl IHarHOCTHKY 3a00eBanuii

23) CrpoeHHe KOXH YeIOBEKA U €€ OCHOBHBIE CBOWCTBA

24) Tpodmdeckre nemy B okpyskaowmeit cpee

25) Knaccuguxarus OuoreHosa

26) CrpoeHHe MUBOH KIETKH W ¢¢ (DYHKIHE

27) TlouBbl, BX CTpPOEHHE U ()YHKLIH

28) Knaccuduxarms pacrerii

29) Knaccuuxarmist )UBEIX HA3EMHBIX OPraHH3MOB
30) KJI&CCH@)‘HK&HH}I BOJTHBIX OPralii3MOB

31) KondoxamsHas u GryopeciienTHas MEKPOCKOIHS
32) IlpocBeynBarorast 37CKTPONHad MUKPOCKOIIHS
33) CxauupyIornast dIeKTPOHHAS MUKPOCKOIIHS

34) 3oHn0Bas MEKPOCKOIIHSI

35) DKCKMO3uOHHAS (HITH MOJICKYIIIPHO-CHTOBAS) XPOMATOr PaHsL
36) I'mppomuHaMIgeckas XpoMarorpafs

37) PpakuHOHUPOBAHKE B IIONCPEUHOM HIOJIE CHIT

38) Merox ompeneneHust o0IIero COACpIKaNns yrieposa

39) CrexTpoCKonHs yasTPadHOIEToOBOro i BUIHMOTO CBETA

40) DnextponHas OxKe-CIEeKTPOCKOTIH

41) Macc-CIgKTPOCKOIIHSI BTODH HBIX HOHOB

42) JlazepHBI MEKPO3OH/I0BLIT ananm3

43) PentrenoBckas (pOTOEKTPOHIAS CIIEKTPOCKOIHS

44) VK-cnekTpocKolms




=GN, Bh b B0 19

o>

—_— e\ GO

e

—
P

21.

22,

. Iouemy mpuro
. Kaknmu Benmy
13.

. [lepeuncmure

. Kaxkre maubo

45) PamanoBCKast CIIEKTPOCKOMIM

46) Crextpc
47) Smienue

CKONHA AAEPHOI0 MarHUTHOI'O PE30HAaHca

IIASMOHHOI'0 Ppe3oHanca

48) JluHaMHYeCKOe paccesHuce cBeTa

49) Jlazepras mudpaxmms

50) PenrtreHoBckast Ju(paxroMerpust

51) Cpencrs

a }[HﬂHBHﬂyaHLHO]L/‘I 3aUldThI OPraHoB ABIXaHUA OT NbLUIA

52) CpencrBa MHAMBHAYAILHON QU TEI OPraHOB IBIXAHUS OT [430B

53) Cpencrtr

54) Cpencrsa

a HHIHBHIYAIILHOH 3alIHThl KOYKH OT IIBLUIH

E[H,L[HBH,ILY&JTISI-IO]H 3aIlTATEI KOXKH OT Ira30B

Bomnpocer k pefiTanr-konrpoio 1

I[aﬁTe OIIPCACJICHHE MOHSITHED «ilalloMaTepHaIbDy.

Kaxue XapPaKTEPUCTHKH HAHOMATCPHAJIOB BBI 3Haere?

Kaxne wnaccntukamum nanomarepuanos el 3aaeTe? IIpHBenuTe OCHOBHBIE Kiaccu(pHuKaIu.

Jlaiire KnaccmLm(aumo HaHOMATEPHAIIOB 110 (opMe U pasMEPHOCTH.

Hatite maccmbmcaumo HAHOMATEPUAJIOB II0 UX IIPHPOJIE.

!
B uem crerumdiuka

dymnepenonrix crpyxtyp? Kakoe npumencHne (yiiepeHanM BEI 3HACTE?

B 4eM ocobeHHOCTE yritepomunix 1anorpy6ok?

IIpusequre np

AMEPBI IIOJIHMEPHEIX HaHOMAaTCPHAIIOB.

Kaxue ocobenmble caolicTBa XapakTepHEI JUIs HAHOIOPOIIKOB?

. UTo Takoe «KBAHTOBBLIE TOUKHY?

BEPXHOCTHEIE ATOMBI BITHAIOT Ha CBOHCTBA HAHOIOPOIIKOB?

HaMU XapaxTepusyeTes: AMCIEPCHOCTD HaHOMaTepHaJIOB?

Kax 1 mouemy msmenstores cpoficTna wacTun (IEPEIHCIHTS) HPH W3MEHEHHH HMX pasMepa’

cpey.

3naere? Jlaiite

. Ilepeuncnure | HaMepeHHple 11 TICHAMEPEHHBIE WCTOYHMKA NONAJAHHS HAHOMATEPHANOB B
OKPYKaIOILYIO [CPEAy.
- Hazosure OCHOBHEIC HamepeHHble WCTOUHHKH NONAZAHHSA HAHOMATEPHAIOB OKPYIKAIOULYEO

Jf()I-IOBHI)Ie H3OEIHSL, B KOTOPBIX YXKE ceryac HCTIONB3YIOTCSA HAaHOMAaTCPHANBI,

€C PaCIIPOCTPaHEHHBIE METOABL IIOJIYYESHHS YIIICPOJHBIX HAHOMATEPHAIOB BEI

UM KPaTKyIO XapaKkTepPUCTHKY.

. Onummite XUMPYECKHE W (pri3nueckie METOIB! HOMydYeHHs MOPOMIKOBEIX HAHOMATEPHAJIOB.
. Omuimmre NOTEHIMANBHEIE HCTOUHKMKH [ONANAHAS HAHOMATEPUATOB B OKPYIKAIOIIYIO cpeny.

. B gem coctouT KOHUENIMs aj(pecHoi jlocTaBku Jiekapers? Kakue 3a607IeBaHmst MOXKHO GymeT

JICUHUTE C IIOMOIIIBIO STOM TEXIOIIOr I ?

Kaxum

TUArHOCTHKH, )

IlpuBemure npumepsr  paszpaboTor,

BO3/1yXa.

o0pazom

HamoMaTepHaibl MTaHHAPYETC HCIIOIB30BATh I MEIMIMHCKOH

teueHns Oonesneil, GHO0COBMECTUMBIX HAHOMATEPHATOB?

VICTIOJIE3YIOIIHE HAHOMATCPUANIbl JJIsI OUMCTKH BOOBL U




23. Onuumre

aHTPOIIOrE€HHBIC

HPONCCChI, BEOyHIHE K 06p830B&HHIO HanoMarepHalloB, Kak

IIOOOYHEIX MIPOYKTOB.

24, Kakne 1'1pp1p0| HDbIE TPOIECChI BEAYT K 0OPa3sOBAHHMIO HAHOYACTHL B OKPYIKAFOIIEH cpefe?

25. Jlatite onpexencHue KOMIOHAHBIM crcTemMaM. Kaxue KJIACCU(DUKAIMK KOJUIOHIHbIX CHCTEM

CYLIECTBYHOT?

26. [lepevmcnuTe OCHOBHEIE CBOICTRA KOIUIOMAHBIX CHCTEM.

27. OnumuTe, 10 Kak

28. Kakue cBolicTRB
29. Tlpusemure BO
30. Onummre B

HaHOYACTHII.

MM MEXaHH3MaM I1POTEKaeT KOaryJIsus 30JIeit.

a XapaxkTepHbI U A9po3osei?

BMOYKHBIC MEXaHH3MDT aJ(Me3HH HAHOYACTHI B IIOPHUCTHIX CPEeaax.

ASHAE OCHOBHBIX aOMOTHYECKHX (AKTOPOB Ha (DH3HKO-XHMHYECKHE CBOMCTRA

Bonpocer k peliTunr-konrpo.io 2

1. TIlepeumcnure
CpeibL.

2. IlpuBemure cx¢
3, Kaxoma poss
Opranuzmax?
4, Tlepeumcmure

5/ HaHOMATepHAIT

6. Kakue crioco0s1 in

7. Onuumre cxep
8. Ommumare cxeM
9! [Ipusenute cx
10. KakoBsl BO3MO
lll. Yro paccmaTpr
12. KaxoBrI Bpemel

|
| CO3MaBAIIOCHE H

OCHOBHBIC BH/IbI B3aMMOJICHCTBHS HAHOMATEPHANOB ¢ OOBEKTAMH OKpYKAFOIIeit

cMY MHI'DaHH HAHOYACTHIL B Opr)Ka}omeﬁ cpere.

TPOPHUECKNN 1ICTICH B MUrDAldd M aKKyMYJISIHH HaHOMAaTCPHATIOB B JKHBBIX

OCHOBHBIC MCXAHH3MBLI TIPOHUKHOBCHHS ¥ BBLIBEICHIMI

0B M3 OGmomoruueckux o6nexTor. Jaifte ompezieeHne OUOI0CTYITHOCTH.

POHHKHOBCHHS HAMOTACTHIL B OpPraHu3M YECII0BEKA BbI 3Haere?

MY TIONAJAHHS HAHOUACTHIL B OpraHu3M 4YCJIOBEKa 4Yepes3 JAbIXaTelbHEIe OYTH.
(Y OIIa JaHMsL HaHOYAaCTHIL B OpranysM YeJIOBEKa Yepes KOMHBIH TIOKPOB.

CMY H OIIMIITHUTC TTIYTH IIEPEMEINEHUS HAHOYACTHI[ B OpPramM3MeE HYCJI0BEKa.

JKHBIC IIYTH BBIBEICHHS HaHOMaTepHalIoB H3 OpraHH3Ma YCIOBEKA.
IBECT DKOTOKCUKOJIOTIS, KAKOBRI €€ OCHOBHEIE HaﬂpaBJIGHHH?
HHBIE paMKH PasnHTHS HAHOTOKCHKOJIOIHH? B Kakux CTpaHax ¥ KaKuMH Y‘-IéHL]IVII/I

Pa3sBUBAIIOCL OTO HAarp arjeHne?

| )
13. OxapaxTepu3yiTe TeMIIbI PA3RITHSL.
|

14, Yro sBasgeTcs (

|
15. Yro Takoe T

i Kaxue BHIBI TO
16| Onumre crioc
17I [pusenure up

18. IMepeuncmiTe M
19. Onuare  mex
| YIJIEPOJHEIX Ha

20. Ttpueenure mp

DOBEKTOM H3YUSHHS HAHOTOKCHKONOTHH H B 9eM €€ OTIIAYME OT TOKCHIKOJIOTHH.
DKCHYIHOCTE?  Kaxne mapamMerpsl MOKashIBAIOT CTENEHB TOKCHYHOCTH BEIIECTB?
KCHYHOCTH BELI 311acTe?

00BI IPOHMKHOBEHUST HAHOYACTHI] BHYTPE KHBOM KIIETKH.

AMEPHI TOJOKHTENILHOTO OHOJIOTHYECKOTO IelCTRHS HAaHOMATEPHATIOR,
CXAHM3MBI TOKCHUHOI0 JIEHCTBHA HAHOYACTHIT HA KIIETKY.

[aHU3M  00paszonparnis  CBOOONHBIX PAMKANOB C YYaCTHEM METAUIHUCCKUX U
HOYACTHII.

MEPEI TOKCHYCCKOTO JEHCTBHS HaHOMAaTCPHAIOB Ha MIIEKOIIHUTAIOIIHX.

21. IlpuBeyre MPUMEPET TOKCHUECKOr0 JIEHCTBHS HAHOMATEPHAIOB HA GECTIO3BOHOMHBIX.

22, TTokaxkure BIH!

23| Tlpeseaure mp:

AHIE CIIoco0a HCMEPrupoBaysa Ha CTEICHL TOKCHYHOCTH HAHOYACTHIL.

AMCPEL BIIMAHMS HAITOMaTCpPHUAIOB Ha MI/IK])O6HOHOI‘I’I‘I€CKYID AKTHBHOCTE | II0YB.




24,
il
26.
27.
28.
29,
30.

. Kakue xpomar
. [lepewmcmire

. Onummre

. YKaxwuTe 0cof

. Omummre couu

Kakum 06pa3zoM HAHOYACTHIILI MOI'YT HETATHBHO BIUATE HA pacreHus?

Ot Kakux aOHOTHYECKHX (PAKTOPOR 3aBHCHT TOKCHIHOCTE HaHOMATEPHAIIOB?

YemMm OTIHYAIOTCSI MCCIIEMOBAM sl 11 VIVO OT MCCIIeNoBaHuUiH in vitro?

Onuimmre Pollb pazMepa | JIMCITEPCHOCTH TP ONPEACIICHUH TOKCHYHOCTH.

Kaxum obpa3z
[Ipusenure np
Kakyro poiss

Bonpocekr k

Pacckaxure
Ha OKpy>Karom

D

OM BCIMYIHMHE KOHIEHTPALONHA BIASET HA TOKCHYHBIE CBOHCIBA HAHOYACTHLL?

HMEPLI, KaK TOKCH'HOCTL 3aBHCHT OT (bOprI YaCTHII.

B ONpPEENEHNH TOKCHIHOCTH HIPAET COCTAB M CBOMCTBA HAHOMATEPUAIOB?

PeJ‘v’lTnﬂr-xom"p0,!1;0 3

(pM3MIECKUX NOKE3ATE/IX IPH OUEHKE PHUCKOB BO3LCHCTBHS HaHOMAaTepUAalloB
YIO cpeny.

Kaxue Q)HSH}(O-XI/IMI/I‘IGCKHS XAPAKTCPHUCTHKA  HAaHOMAaTEepHAIOB HCIIOJIB3YIOTCA IIPH OILCHKE

pUcKoB?

Onurnmre MOJIBKYJIHPHO-G]'!('U IONTIECKHEe ¥ IUTOJOTHYECKUE XapaKTEPHUCTHKH, HCHOJb3YEMEIE

IIPH OIIEHKE PHCKOB BO3IIEICTRITY anoMaTepHaIoB.

Kaxwe TOKCHKOJIOTHYECKHE I HKONOTHYECKHE IIOKA3aATENH

XapaKTePHCTHKH HCHOMB3YIOTCH HPH

OLIEHKE PHCKOB?

B uem 3ai MAKOTCS  TIPOONEMbl M 0COOEHHOCTH — TOKCHKOJIOTHYECKMX MCCIIEI(OBAHMM
HaHOMaTepuaioB?

llpupenure HOIXOMBI, MCIOTE3YCMBIE B PENICHHM BONPOCOB KOATYJSIIMEA HAHOYACTHI[ B
CYCIIEH3HMIX H a3p030JIsX.

Kaxue momxoap1 HCIONE3YIOTCS TIPH BHIGOPE O3B! B HAHOTOKCHKOJIOTHH?

Kakumu meton
Onunmire Has
HCCIIEIOBAHUS

OKpyKaronei

3I0POBLE UEIIO
QOnuumre

OKPYKaroIIyTo

IepcoxHana, Ha

0c

JKH3HEGHHBIA

aMH OIPEJEILIIOTCS JI035I B HAHOTOKCHKOJIONHH?

Ha4YeHHe M (DU3NYECKHE OCHOBBI IPHUMEHSIEMBIX MHKPOCKOIMYECKIK METONOB
HAHOMATEPHATIOR,

orpauueckre MeTosbI HauboIee PacupOCTPAHEHB! B HAHOTOKCHKOIOIAH?
CIIEKTPOCKONNYECKIEe METOZbI, HCHOJB3YeMbIC IS H3YYEHHS HAHOYACTAIl B

CpeIe.

. JlaiiTe onpesiesienue NOHATHIO «pricky. Kakue BHABI PHCKOB BEI 3HACTE?

. Kaxue ocroBHBIE YCIIOBHA Ul BO3HHKHOBEHHSI PHCKA BO3EHCTRIS HanoMaTepHalIioB Ha

BEKA M OKPYIKAIOUTYIO cpery?

HOBHBIE
cpeny.

npobiieMBl B

OICHKE PHCKOB BO3JICHCTBHS HanoOMaTCpHAIOB Ha

. Hepetmcnme OCHOBHBIC 3Tallbl OLUESHKIT PHCKA BO3JEHCTBHS HanoOMaTepHalIon,

OEKT  HHanoMaTepHalIoB. Ot 4yero 3aBHCHT PHCK IJIT 300DOBLA

CETIEHUST U OKPYIKAIOINEH CPENBI ¢ YYETOM YKM3HEHHOIO LuKIa?

. Kaxwe ocroBHEBIC NOAXOMRT Peanr3yroTes: Uil IPEIOTBPALICHN NOMANaHNAd HAHOMATEPHAIOB

B atMochepy paboueii 301kl

KOXKH PYK ISt

CHHOCTL MPUMEHCHISI CPEJICTB I/II-I,HHBI/Iﬂya.HBHOI:’I 3aIllATHI OPIraHOB AbIXaHUd H
3AIIUTEL OT TIOMAIaHNST HaHOMATEPHAJIOB B OPraHH3M IIepcoHamna.

ANBHBIC PHUCKIT PA3BUTHS HAHOTEXHOJOTHH ¥ BHEAPEHHA HAHOMATCPHAIIOB



Bompoce: k 3avery:

Hlaiire Onpeneente MOMsTIO <HAHOMATEPHATED.

Kakne xapakTepucTHKY HAHOMATEPHATOB BhI 3HACTE?

(6]

Kakwe  xmaccupukarimn HaHomarcpuagoB  Bel  3Haere?  [lpuBemure  OCHOBHBIC
KIaccu(pUKAaIUH,

HaiiTe KaccHpUKALIIO HAHOMATEPHATIOR 110 (opme 1 pasmeprOCTH.

Jlaiite KnaccuuKarmio nanomMaTepraios mo ux IPUPO/IE.

B uem crnemmduka dymieperonnx cTpykTyp? Kakoe npumenenue Qymiepenam Boi 3HaeTe?
B 1em 0coOEHHOCTE YIIepoIHET HaHOTPYBOK?

TTpuBEIUTE NPHUMEPET HOTMMEPHBIX HAOMATEPHATOB,

© N o oa

9, Kakue ocofeHHbIe cBoficTEA XAPAKTE PHBI JUIS HAHOTIOPOIIKOB?
10. Yro Takoe LKE‘aH‘TOBBIe TOUKH?
11. TToyemy MpHIOBEPXHOCTHLIE ATOMEL BIUSIOT HA CBONHCTRA HEHOIIOPOIUKOR?
12. Kaxumu BelumMBaMu XapakTeprsyeres AUCHEPCHOCTH HAHOMATEPHAIOB?
13. Kak u noueMy M3MensioTcs cpoficTia uacTHI (TTEPEYHCINTE) TIPH M3MEHCHHH HX pasmepa?
14. Tlepeurciure HAMEPEHHEIE 1 HeNaMEpEHHBIE HCTOUHHKH [onaganys HaHOMATEPHAIOB B
OKPY3KarOILYIO Cpemy.
15. HasoBute OCHOBHBIE HAMEPEHILIE HCTOMHHKH TIOTANAHIS HAHOMATEPHAJIOB OKPYIKAIOILYIO
cpemny.
16. Tlepeunciure OCHOBHLIE W3mEIs, B KOTOPBIX YiKE CeHYac HCIONB3YIOTCS HAHOMATEPHANEL
- 17. Kaxue mam@ornee pacrpocTpamerinie MeToms NOIYYCHHS YTIICPOJHBIX HAHOMATEPHAIIOB BEI
| suaere? Jlafite UM KpaTKyro xapakTepuCTUKY.
- 18. OnmmmmTe XuMudeckue 1 (M3rTIecKie MeTOIbE TIONYYCHHMS ITOPOIIKOBLIX HAHOMATEPHAIIOB.
E 19. Omimmre HOTEHIMANBHEIE HCTOYHHKH TIOMA[AHHS HAHOMATEPHAIOB B OKPYMKAIOLIYIO CPE/Ly.
' 20. B 4eM COCTOHT KOHICTIHST anpectol nocraBku nexapets? Kaxue saGonepanus Moxo Gyer
' JIEYHTH ¢ IOMOIIBIO 3TOH TeXHONorny?
521. Kakum  ofpasom  mamomarepuants TUIAHUPYETCS.  HMCIOJB30BATE  JUIA MENHLMHCKOL
AHATHOCTHKH, JeueHns Gonezneil, GHOCOBMECTHMBIX HAHOMATEPHAIOB?
' 22. Tlpusemute | puMepsl  paspabeToK, HCHONB3YIONIHE HaHOMAaTepHANbl IS OUHCTKH BOJBI 1
BO3JTyXa.
23, Onummre  QHTPOINIOTEHILIC NPONECCH, BeAyLHe K 00pa3oBAHUIO HAHOMATEPHAJIOB, KaK

IIODOYHBIX HFOJIYKTOB.
24, Kaxue mpupofiHbIe IIPOLCCChl ReMyT | 0GpAa3OBAHMIO HaHOHACTHIl B OKpYKaromel cpeme?
25, Taitre onpe!ﬂene}me KOnonanein. cucremMaM. Kaxkue kmaccrpukaniy KOJLTOHIHEIX CHCTEM
CYILECTBYIOT?
26. TlepedmCIiTe OCHOBHBIE CROMCTBA KOITOMIHBIX CHCTEM.
27. OnimmTe, Mo KaKuM MEXaHH3MaM TIPOTEKaeT KOAryJISILHS 30JIeH.
28. Kaxwe cBOHMCTBA XapakTepin jurs a’apozoreit?

29. HpHBeI[HT@ BOZMOXMCHBIC MCYAHN2MEL aITe3HA HaHO4YaCTHI B IIOPHUCTRIX cpecaax.




30. OnuimuTe | BUUSIHAE OCHOBHGIX aGHOTIUYECKHX (haxT0poB Ha (PUZMKO-XHMHYECKHE CBOHCTRA
HAHOYACTHII,

a1, Hepequcm!ITe OCHOBHBIC BUIGI B3AMMOMCHCTBHS HAHOMATEPHANIOB ¢ OOBEKTAME OKDPY3KAFOLIEL
CpeJIbL

32. [puBeuTe CXEMY MHETPAIII HAHOUACTHIL B OKpY:Karouleit cpeze.

33. KakoBa poie Tpoduueckiy rereii n MHTDANMH U aKKYMYIIAOME HAaHOMATEPUAIOB B JKHBBIX
opranusmax?

34. IlepewnciiTe OCHOBHEIE MEXAHN3MEI TIPOHHKHOBEHHS U BBIBEIICHHS

35. HaHOMATEPHATOR M3 GHONOMHMYCCKUX OOHEKTOB. Haiite onpenenenue GHOTOCTYMHOCTH.

36. Kakue croco0nl IpOHHKHOREHIS HallOUACTHI] B OpraHi3M YeJlOBEKa BB 3HacTe?

37. Onuumre cXxeMy Tonajarniise FaHOYACTHI B OPraHH3M 9eI0BeKa 4epes JbIXaTelIbHEIE ITyTH.

38. Onuimre ¢xeMy NOMaaHIs HAHOUACTHI B OPraHi3M Ye0BEKa 4epe3 KOJKHBIH OKPOB.

39. Ilpuseure cXemy M ONMININTE TIYTH MePEMEINEHHs HAHOYACTHI] B OpraHu3Me YeI0BeKa.

40. KaxoBbl BO3MOXHBIE TMyTH BLIBE/ICIHS HAHOMATEPHATOB H3 OpraHu3Ma YeioBeKa.

41. Yo paccMaTpHBAET DKOTOKCIKOTIONHS, KAKOBEI €6 OCHOBHLIE HarpasJieHus1?

42. KakoBEI BPEMEHHBIE PaMICH PA3BHTHS HAHOTOKCHKONOIHA? B Kakux CTpaHaxX M KaKuMH
YUCHBIMH CO3/aBaNlOCh M PA3BHBAIOCh HTO HalpaBieHue?

43. OxapakTepy3yiiTe TEMIIBI PA3RIITI

44. Yto HBHH@]LC}I OOBEKTOM M3y HAHOTOKCHKOJIOTHH 1 B YeM €€ OTIHYHE OT TOKCHKOIOIHH,

45. Uto Takoe | ToKcHuHOCTH? Kaxme napaMerpsl MOKa3BIBAIOT CTENEHb TOKCHUEOCTH BeIecTB?
Kaxue Bumgn ToxcuunocTi prr snaere?

- 46. OnmimTe CrocoGHI IPORMIHORETTIS HAHOYACTHIL BHYTDB JKHBOH KIETKH.

- 47. llpusenute| IPHMEPBI TOJONHTETHHON0 GHONOTHYECKOTO JCHCTBHS HAHOMATEPHAJIOB.

- 48. [lepeuncmite MexaHU3MbT TOKCHITIOrO JICHCTBASL HAHOYACTHI] Ha KJIETKY.

49. OmmmuTe MexanusMm 06pa3oRANTS CBOGOHBIX PamuKaJIOB € YYacTHEM METATUIMYECKMX W
YIIIEPOIHEIX HAHOYACTHILL.

50. IlpuBenuTe | IPUMEPEI TOKCHTCCKOTO JIeHCTRHES HAHOMATEPHAJIOB HA MIICKOITHTAOIIHX.

S1. IpuBeaute | MpEMeps! TOKCHUECKOr0 JieHeTBIS HAHOMATEPHAIOB HA GECIIO3BOHOYHEIX.

52. llokaxure BIHAHEE Croco0a JUICTEPTHPOBAHES HA CTENeHb TOKCHIHOCTH HaHOYaCTHII,

' 53. IlpuBenaTe | MpUMEpPLI  BIISINA  HANOMATEpPHANOB HA MHKPOOHOJIOIHYECKYIO aKTHBHOCTE

i II0YB.

; 54. Kaxum 06pasoM HAHOUACTHIILI MOTYT HETATHRHO BIHATH Ha pacteHus?

'55. Or Kakux a0HOTHYECKUX ()aKTOPOR 3aBUCHT TOKCHYHOCTD HaHOMAaTePHAIOR?

56. YeM OTIMYAFOTCS HCCIENORANNS in ViVO OT HeCIeNoBaHumH in Vitro?

57. Omuumre oI pasMepa it JICTIepCHOCTH TIPH OIIPEJENICHHH TOKCHUHOCTH.

58, Kaxum 06p£|130M BEJIMTHHA KOHUCHTPAIHK BIHAET HA TOKCHYHBIE CBOMCTBA HAHOYACTHI?

' 59. TpuBepaTe NPUMEPEI, KAk TOKCIMIOCTS 3aBHCHT OT (HOPMBI YACTHIL,

i60. Kakyio pomb B ompejierneriinm ToKCHUNOCTH HIpaeT COCTAB M CBONCTEA HaHOMaTEPHAIOB?

61, Pacckaure| 0 (usmueckix  roxazarensx  OpM ONEGHKE  DHCKOB  BO3IEHCTBILI
HaOooOMaTepHaoB Ha OKPYXKaroniyio cpeny,

62. Kakue (PH3HKO-XHMUYECKIE XAPAKTePICTHKY HAHOMATCPHAIIOB HCIONIB3YIOTCS IIPH OLEHKE

PHCKOB?




63.

64.

65.

66.

67.

68.

69.

70.
71.

2
73,

Omumute

MOHGKYIISIPHO~6HOJIOI‘I/I‘:IGCKH6 u IHUTONOTHYSCKHE

XapaKTCPUCTHKH,

HCIIONE3YEMBIC TIPH OLICHKE PHCKOB BO3JICHCTRHS HaHnoMaTepHasos.

Kakxwe 10
IIPH OLIEHKE

n

B uem
HagoOMarep
IIpuBenure
CYCIICH3USIX
Kaxne nox
Kaxumu me

Onunmre

AKIIIOYAIOTCST  TIPOOIEMBI

KCHKOJIOTHYECKHE W 5KOJOTHYCCKHEe IIoxasarenu XapaKTePHCTHKH HCIIONB3YROTCSL

PHCKOB?

H OCODEHHOCTH TOKCHKOJOIMYECKHX HUCCIIeNOBAHMM

HAIoBR?

IIOIXOBL, HCIIOIB3YEMEIE B PCIICHHUH  BOIIPOCOB Koarymanny HaHQUACTHIT B

H aspO30JIIX.

XOJIBI HCIIOJIB3YIOTCH IpH BBI60p6 AO3BI B HAHOTOKCHKOIIOI W7
TOMAMH OIIPENEIITIOTCS I0361 B HAHOTOKCHKOJIOTHH?

HasHauYCHHE H (1)I/I3I’I‘IGCKI/IB OCHOBBI IIPHMEHSECMBIX MHKPOCKOITHYECKHX| METOJIOB

HCCIICAOBAKIS HAHOMAaTSPHAIIORB.

Kaxue xpo

M&IOI])B.(I)I/I'-IGCKHG METOMBI HanOoJIee PacIIpoCTpaleHbl B HAHOTOKCHKOIOTHH 7

llepeyncmare  criekTpocKonMYecKHe MCTOJIBL, HCIIONB3YEMBIC Ul H3YYCHHS HAHOHACTHI B
OKpYXKAIOIIEH cperie.

Hatite onpenenenye mousTHo «puck». Kakire BUIbI pHCKOB BbI 3HaeTe?

Kaxne OCHOBHBIE YCIIOBHA JUI1 BO3HUKHOBEHHST PHCKa BO3ICHCTBUA HaHOMAaTepHaIOB Ha

30POBLE YCTOBEKA H OKPYKAFOILYIO CPey?

74. Onunmate |OCHOBHEIC IpoGiieMBr B OLCHKS PHCKOB BO3/JEHCTBHSA HAHOMATEPHATIOB HA
OKPYKArOLIYIO Cpey.

75. Ilepeuncrure OCHOBHEIE STAIBI OLEHKH PHUCKA BO3IEHCTBHS HAHOMATEPHAIIOB.

; 76. Onunmmre i)xcmHeHHLnﬁ HHKII HaHoMarepuanoB. OT Yero 3aBuHcHT PHCK UL 3TOPOBBSI
TICpCONANIA, | HACCICHHS H OKPY)KAIOMIEH CPENBl C yUeTOM JKH3HEHHOrO IHKIa?

' 77. Kakme  OCHOBHBIE  TIOAXOMEI PCAMH3YIOTCA 10 NPEJOTBPAINEHHS  TIONAgaHus

! HAaHOMAaTePHANIOB B aTMOChepy pabodeii 30HEL

!78. YkaxuTe 0COGEHHOCTE TpHMeHEHHS CPE/ICTB MHIMBUAYAILHOH 3alHTHI OPraHOB JBIXAHHS

i H KOXH pYK JULL 3allATHI OT MONAJAHUS HAHOMATEPHATOB B OPIAHH3M MePCOHAIIA.

79, Onmimare conpansHbe PHCKH DasBUTHS HAHOTEXHONOIWH M BHEIPEHNS HAHOMATEPHATIOR

I

' 7. YAEBHO-METOAUYECKOE U HHD®OPMAITMOHHOE OBECITEYEHUWEF,

. BUCIHHILIHHLL (MOTY.IsT)

a) OCHOBHasI nmepa‘ ypa
1. HaroTexwomoruu M OKOJIOTHA: PHUCKH, HOPMATHBHO-TIPABOBOE pEryIHPOBAHME WU

ynpaBﬂeHHe/| M. Xamn,

J. boymen ; mep. ¢ amrd. - D, m3. - M. : BUHOM. Jlaboparopus

3HaHUH, 2013i. -344c. : un.- (Hasorexuomorun). - ISBN 978-5-9963-2101-8.
Hayunbie ocroBsr 6uorexmonmoruit. Yacts I© Yuebroe nocobue. Hamorexmomorum B

Oouomorun/To

pnenxoB.A., Coast. KyryzosaH.M., sryanuaC K. - M.: Ipomereit, 2013.

- 262 c.: 60x90 1/16 (O6moxxa) ISBN 978-5-7042-2445-7

OKomnorus Ha

I1. 3pikoBa ;

HoMaTepuanoB: yyebHoe mocodue / A. 10. T ombmMuyk, I'. I'. CaBennes, A.
nox pen. JI. H. IMatpukeesa n A. A. PeBHHO, - 2-¢ H31L. (211.). - DIEKTPOH.

TeKcToBbie JaH. (1 daiin pdf : 275 ¢.). - M. : BUHOM. Jlaboparopus 3mamnit, 2015, -




(HaHOTGXlI-IOJIOFHI/I). - Cuctem. tpebopanns: Adobe Reader XI > 9kpan 10". - ISBN 978-
5-9963-2636-5.

0) monmonHUTENBEHAS aMTeparypa:

1.

Hanotexnonoruu B Mequnune: yuebHoe nocobue / B.IO. Haymenko, T.A. Auexcees, A.C.
Hmurpues. -I M. : Usnarensckuit mom MD3H, 2012- 200 c.: wr.; 1B, BKICHKY, - ISBN 978-5-
383-00731-0

HaHOGI/IOTeXlLIOJIOFHPI: NPAKTUKYM / 10a pen. A.B. Pybuna. - 2-e man, (3m.). - M.: BAHOM.
JIaGopaTopH%I 3HaHuH, 2013. - 384 c.: un., [8+8] c. uB. BKL. - (Hanorexnonorun). - ISBN
978-5-9963-2291-6,

Tpugonosa,| Taresa AmHaToibeBHA, JKOIOTHIECKas  Ge30IacHOCTD HAHOYACTHII,
HAHOMATEPHAICB U HAHOTEXHONOTHH : yueGHOe mocobme / T. A, Tpudonosa, JI. A.
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