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1. IIEJIX OCBOEHUWS TUCIHTATTIINHBI

Kypc npenmasHadueH 1ot CTyIeHTOB, ofyvatomuxcs 1o HampasieHuio 28.03.01
HanoTexHOIOTHE B MHKPOCHCTEMHAS TEXHUKA.,

[lemsro Kypca «BBeneHme B coBpeMeHHYIO Ouonoruio. HaHOGHOTEXHOIOTHH» SBISETCA
O3HAKOMJICHHE OOYy4alOIUXCsl ¢ TEHICHIWSIMH U IOCHEJHHMH JOCTHIKEHHSMH B 00J7acTH
OMOJIOTHYECKNX HAyK, a Takke C ONHHM K3 Haubollee HHTEHCHBHO Pa3BHBAIOIINXCS
HampaBiieHuil — HaHoOmoTexHonoruel. Kype opuentuposan Ha (OpMHpOBaHHME Y CTYICHTOB
HABBIKOB M YMEHHH aHAIWTUYECKOH JIEATENHFHOCTH B JaHHOM 001acTy.

2. MECTO JMCHANIIJIMHBI B CTPYKTYPE OIIOII BO
Kypc BXoauT B BapuaTHBHYIO 4acTs 0az0Boro Gioka auciumive — 51.B.0J1.12.

3. KOMIIETEHIIMHN OBYYAIOHIETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHNUA JNCHUAITJINHBI (MOAYJIST)
B mpomecce ocBoeHna NaHHON MUCHUINIMHBEL CTYACHT (OPMHDPYET H HEMOHCTPHPYET
CIEYIOUINE KOMITETEHIIHH:
® TOTOBHOCTBIO IOJIB30BATHCS OCHOBHEIMH METOJMAMHU 3AIUTHI MPOM3BOJCTBEHHOIO
IEPCOHANA M HACEIEHMA OT BO3MOXHBIX IIOCIC[ACTBHM apapuif, Karactpod,
cTuxuiHbx 6eacreuii (OK-9)
® CIIOCOOHOCTBIO HCIIONB30BATH HOPMATHBHBIE JOKYMEHTHI B CBOEH HEATEIBHOCTH
(OIIK-8)
B pesynbTare ocBoeHHs Kypca 00yJIaromHecs JOJDKHEL
3Hamb:
- B3aHMOCBSI3h Kypca ¢ IPYTUMH OONaCTsIMHU €CTECTBO3HAHHS — DKOJIOYUEH, MeIUIMHOM,
XUMueH, Gpuznukoi, 6uonoruei ¥ Jip. oOIMEHHXEHEPHBIMH U CIEIHATEHBIMA HAYKAMHU;
- OCHOBHBIC HCTOYHHUKH IONANAHHUS HAHOYACTHII B OOBEKTHI OKPYXKAIOIIEH cpemw,
BKJIFOYas ruapocdepy, armochepy u ouochepy;
- MEXaHHW3Mbl MHIPAlMM HAHOYACTHI] B OKpYXaromeil cpene, BKIOYas ruapocdepy,
atMocepy u 6uochepy;
- OCHOBHEIE OHomormdeckne dSQPQEKTbl B3aUMOJCHCTBHS HAHOMATEPUAIOB U
OKpY>Karoreit cpesl.
yMemp:
- NOJIB30BATHCS PEKOMEHAOBAHHOM IJTUTEPaTypod NpH H3YYESHWH BONMPOCOB aHAIH3A,
OLEHKW W YIpaBIICHWS PHUCKAMH IPAMEHEHUS HAHOTEXHOIOTHH;
- OLIEHHBATH MOTSHIMATBHEIE PUCKH HCIIOIb30BaHKS HAHOMATEPUAJIOB;
- KJIaccHpUIMPOBaTh HAHOMATEPUANBI IO CTEMEHH WX BO3ACHCTBHSA Ha OKPYKAIOIIYIO
cpemy, BKIIOYAs BOIIPOCH 6€30IaCHOCTH NPH HX MPOH3BOJCTBE.
8naoem:
- CIIoco0aMu OIIEHKH PHCKOB HUCIIONIb30BAHMS HAHOMATEPHAJIOB;
- DOKCHEPUMEHTAJIbHBIMU HaBBHIKAMH H3YYEHHWS COCTaBAa W CBOMCTB IMPOIYKTOB
B3aMMOJICHCTBYUSL HAHOMATEPUAIOB K OHOJOTHIECKOH CpPElIbL;
- crocobamMu OTIpedeNieHHs] CKOPOCTH PACTBOPEHHS HAHOMATEPHATIOB B OHOJOTHIECKOMH
cpere;
- HaBBIKAMH CaMOCTOSTEJIBHOM IMOATOTOBKA W OpPraHH3aIlMd HAYYHBIX MHHH-TPYII IS
pelIeHHUs TOCTABICHHBIX HAYYHO-HCCIEA0BATENLCKUX 33124,
OcBoeHue colepXaHds Kypca IperoiaraeT MpoBeAcHHe IIPOMEXYyTOUYHOro (peHTHHT-
KOHTPOJIb) M HTOTOBOTO KOHTPOJIS 3HAHU# (3aUET C OIEHKOM).



4, CTPYKTYPA U COJEP)KAHUE JAUCHUILIMHBI (MOY JI)
OOImast TpyI0eMKOCTE NUCIUIIIAHEL COCTABIACT 4  3aueTHEIE equaunpl, 144 wacos.
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HAHOYACTHL B OKPYKAOIIYIO CPELY 7
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Teopemuuecroe codepoicanue

1. Brenenume
Prmox manomnjycrpun. HaHoTexHONOIMYeCKas peBOIOLWS. Pa3BHTHE HAHOTEXHOIOTHN B
Poccun m 3a pyGexom. M3yueHue BO3MOXHBIX PHCKOB IPHMEHEHHs HAHOTEXHOJOTHH. AKypuan
Nanotoxicology. Kongepenmum u o6irectsa o HAHOTOKCHKOJOTMH H BOIPOCAM OE30MACHOCTH.
Heobxommocts momysipuzaiy  HaHOTEXHONOTHH. Bananc «IIPHMEHEHHE-3alIUTa-KOHTPOIIE» B
HAHOMHIYCTPHUH.
2. OcHoBHBIEC BHABI HAHOMATEPHAJIOB
Orugeckre GOPMBI HAHOMATEPHATOB. Marepuansl Ha OCHOBE YIICpOZa. OtkpriTHE
tdymnepena. OcnoBHBIE —cBoiicTBa  (yanepena. HamorpyGku. IlepcrexkTrBEl HAaHOTPYOOK.
Marepranbsl Ha Merawmaueckoli ocmoBe. KBantopble TOuKH. HaHOKpHCTAIIBI METATTOB M HX
coenuueHuit. Hanokommnosutel TlomavepHsle HanoMaTepribl. OpraHmgecKye GIIoKH.
3. HcTounukyu NoCTyIUICHHSK HAHOYACTHII B OKPY/KAIOIIY O cpeny
Hpaponsste merounmku. Knactepusamus B rasax u oGpasoBaHme asposoneif. JlecHEre
NoXapel. ByikaHudyeckue BHIOPOCHI IBUIb, NONHATAS C IIOBEPXHOCTH, B3MYYHBAHHE BOJ




BUPYCBL TIPOAYKTBI  JKM3HEJCATENHHOCTH(IVIEHKH, KOJUIOMABI H T.J.) OM00OBEKTH (IBLIBIA
pacTeHnH, CHopbl, OakTepuy M T.J.). AHTPOIOICHHBIE HCTOYHMKH, HeHaMepeHHBIe VMCTOUHUK.
Cxuranme TommMBa M Mycopa. JIOObMA MONE3HBIX MCKONAEMBIX. BBITOBHE  OTXOJBL
Hpompimnennoe npoussoncTso. IIponsBoacTeo HanoMaTepuanos. Hanomopomke. CTPOHTENBCTRO.
berrosere  Hyxmel. Hamepenmsie HCTOYHUKH. CKOHCTPYHPOBAHHEIE HaHOOOBEKTEL
Hanomemmaa. Kocmernka u ruruena. PaGora ¢ HaHOMaTepraTaMu.
4. IlyTa MErpanuH HAHOYACTHUIl B OKPY’KAIOMIEH cpee
[lycTe mnocTynnmeHMss HAHOYACTHI] B >KMBble OpraHmsMbl. Cpelsl OOMTaHHS  KUBBIX
opraHu3MoB. Bzaumonedicteue ¢ okpyxaromeit cpemoit. Ilousa. Boma. Bosmyx. PecrupaTopHsrit
TpakT. IlutheBas Boma. Ilmma. Jepmanbmeni komrakr. CimsucTele oGornouky. KOHTakT ¢
3arpsA3HEHHBIMU TOBEpXHOCTAMH. IlyTu MurpanuuHanodacTui] B OpraHumsMe dYesoBeka. Pa3oBoe
IOCTYIUICHHE JacTil B oprauusm. [lepuommdeckoe mocrymienwe. HakamnuBanme B opraHax
TKatwsix. Bocnamurensubii  sdgexr. Jlosa Hamowactmm, Mosr. KposeHocHas — cucreMa.
BzauMonelicTBrie BaHOYACTHITBI H JKMBOM KieTKH. [loBepXHOCTH Jjerkux. ITOBEpPXHOCTH KOXI.
Bpemst BeIBEICHIS] HAHOYACTHIT W3 OPraHHU3MA.
3. buonornueckne s¢g et B3anMoOeHCTBU HAHOMATEPHAJIOB H OKPY/KAIOIIEH CPeIbI
Hosumerpus. MaccoBas, uMCIEHHAd, MOBEpPXHOCTHAS. I[IpoGIEMBI ONpeNCNeHHS 03
HaHouactull. Cranzaprer. IlpoOmemsl craHmapri3aumu. Pe3ynbTaTel  9KCIEPHMEHTOB IO
onpeneyieHuro Ouonormveckux 3¢hdexrtoB. MexaHH3MBI TOKCHYHOCTH. XUMHYECKUE CBOHCTBA
HaHovacTul. Pusmueckue cBoiicTBa HaHOUAcTUI. KieTka, ee pasmep u (QyHKImH. TOKCHIHOCTS.
DakTopel  TOKCHYHOCTH.  TOKCHYHOCTH — UIDKMBOTHBIX (KpBIC, AadHMI, OKyHelH H T.n.).
ToxenuHocTs st pactenuit (Kykypysa, kKapToders, BOZOPOCIH | T.1.). BiuAHHe Ha IOYBEI, BOJY H
BO3JYX.
6. OneHka pucKka HAHOMATEPUAIOB
Ofmas KOHIENIUA ONEHKM pHCKa HCIOJB30BaHUS HaHoMaTepuaioB. OleHKa pHcKa I
OKpyxarorme#t cpempl. OleHKa pHCKa JUII  4eloBeKa. JTambl OIEHKHA. AHamM3pucka.
Henpensunennoe mopefenme. Crenupudeckoe HCMONB30BAHME HAaHOMAaTepHanoB. OuMCTKa
Boael. Hamomemuimna. Kocmeromorms. YmpaenenwepuckoM. IIoNHBIA SKU3HEHHBI IIMKIL
[pousBozacTBo HAHOMATEPHANIOB.  OKCIUTyaTaIus HaHOMATEPHAJIOB. Vrumzanus
HaHoMarcpuanoB.  Ilomynapusanmsd HamoTexHonormii. — HamoGesomacHocTh.  B3phIBYarhlie
BemecTsa. Teppopusm. buonorudeckoe opyxwue. Hanortokcmkonorud. OOGOCHOBAHHAA OLEHKA
pucka. MuBectnimn ¥ eme pa3 uHBecturmu. Haxodobus. Hamogamaruxu, 3axonomarenpnas
Gaza. Orudeckue mocnencTeus. ComuanbHas OTBETCTBEHHOCTH. IOpHIMUIECKUE TOCTENCTRI

5. OBPA3OBATEJLHLIE TEXHOJIOI'iN
B xone yueGnoro mpomecca MOryT OBITH HCHOB30BAHBI CIIEMYIOLIHE (GOpMEBI TIPOBENICHAS
3aHITHIH:

1. TexHOoI0THA KOIITEKTHBHOTO O0Y4YCHHUS - OpraHu3aiys yaeOnoi paboThl CTyIEHTOB B
Tapax (Ipymmax) s pa3sBUTHS Y HAX CAMOCTOSTENHOCTH M KOMMYHUKATHBHEIX YMEHHI
2. Texuonoruss MomyneHOro OOy4YeHHS — NOCTHIKEHHE KOHKPETHBIX ILenel yueGHO-

TIO3HABATENIFHON ACATENBFHOCTH B IIpOIEcce paboThl cO CIENUANbHO pa3spabOTaHHBIM MOJIYIEM,
BKJFOYAIOIIMM B ce0s COIEPKAHNE U CIOCOOBI OBJIANEHHUS STHM CONEPIKAHUEM

3. Texuomnorus yueGHO-UrpOBOit JESATETEHOCTH — IPIMEHEHHE UMUTAIIHOHHBIX UID

4, Texuonoruss NPOEKTHOH MNEATENBHOCTH — OpraHd3anys pabOTHl  CTYIEHTOB,
OCHOBAaHHas Ha WX CHOCOOHOCTH HOOBIBaTh MHGOPMAIFIO, HAXONUTh HECTAHIAPTHBIE PELICHMSI
JIOKaNbHBIX, PETHOHAIBHBIX, IIOOATBHBIX PobIeM



5. NudopManyoHHO-KOMITBIOTEPHBIC  TEXHOJIOTHA — COBOKYIHOCTb TEXHONOTHIA,

obecrievmBaronmx  ¢ukcammio uHbOpMAIWMH, ee 06paGOTKY M HH(OPMAIHOHHBIE OGMEHBI
(xommbrotepsl, 110, UnTepHer)

6. Texuonorust o0ydeHWSI Ha OCHOBE ONEITa — AaKTUBH3AIUS IO3HABATEIBHOU

AEATCIBHOCTH CTY/IEHTOB 34 CUET aCCOIMAHN MX COOCTBEHHOTO OIILITA C IIPpEIMETOM 06yT-IeHI/I$L
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6. OIIEHOYHBIE CPEACTBA JJIs1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IMPOMEXXYTOYHOMU ATTECTAIUM IO WUTOTAM
OCBOEHHA JAUCIUIIINHBI n YYEBHO-METOINYECKOE
OBECHEYEHHUE CAMOCTOSTEJBLHOM PABOTBI CTYJIEHTOB

Temaruka npakruyeckux paéor:

PrmHOK HanoOMHAYCTpHH.

OcHoBHbIe Knaccudpukanud HM

HicTounuky moCcTymyieH s HAHOYACTHII B OKPYIKAIOIYIO CPEY

[Tyrn Murpanuy HaHOYACTHIL B OKPYXKAIOWWEH cpene

Bronoruyeckie a¢pdeKTEI B3anMOIEHCTBIS HAHOMATEPHAIIOB H OKDPYKAIOIIEH CpeIbl

OneHka pucka HAHOMATEPUAIIOB

TemaTnka nadopaTopHbIx paGoT:
Dusmueckue GopMbl HAHOMATEPUATIOB.
ITepcnexTrBHBIE HanpaBIeHUs HCIOAL30Banus HM
Murpanusi HaHOYACTHIT B OKPYKAFOLIEH cpezie
Bimsanue abuoTnmdeckux GakTopoB Ha TOKCHYECKOE NEHCTBHE HAHOYACTHI

Merozp! onpenenenus u m3ydeHust HM B okpyxaroneii cpene

Tembr CPC:

1) XKuzwp u moctmkenus P.Delinmana.

2) Metozp!l ¥ IpUMEHEHE HAHOAHATHOCTHKH.

3) HazonopolIlIku METaIIOR: MOMyUCHHE U IPUMEHEHHE,

4) HaHONOPOIIKH OKCHAOB: KIACCH(UKAIMSA ¥ IPHUMEHEHHE,

5) IlpumeHeHHE HAHOMATEPHAIOB B KOCMETHKE M TMIUCHE.

6) Meros! HOMy4YeHHs U IpUMEHEHHEe (YIIIEPEHOB.

7) Meropl HOTy4eHN X IPUMEHEHHE YIIIEPOIHBIX HAHOTPYOOK.
8) Merozb! mOTy9eH:S ¥ IPUMEHEHHE rpadena U aIMa3OHIOB.
9) HanowacThips JUOKCHIA THTAHA: CBOKMCTBA, MOJIYYEHHE U IPYMEHEHHE,
10) HasopoGoTHL: pa3paboTKa U IE€PCIEKTHBEL

11) HazouacTuisl 30J10Ta: HOJyYeHHE U IIPUMEHEHNE,



12) Hamouactunsr cepebpa: mosydeHne 1 prMeHEHHe.

13) HamocTpyKTypHbie IICHKH M TIOKPLITHS: BAIH H METO/IBI HAHECCHM.

14) OTX0zpt HAHOTEXHONOTHIT: 0GPA30BAHNE H TEXHONOTHY YTHITH3ALIHH.

15) IIpuMeHeHNe HAHOMATEPHATIOB B CEIIHCKOM XO3SCTRE.

16) HasomaTepHaib! 11 MHAILIEBOH POMBIILTCHHOCTH.

17) Hanomarepuaisl B TaKOKPaCOIHOM IPOMBIIIICHHOCTH.

18) MeTomp! u3MEpEHHs TUCIIEPCHOCTH HAHOMATEPHATIOB

19) llpumenenue ¢ynnepeHOB W aIpecHOl TOCTABKH JIEKAPCTB

20) IlpumeneHne HAHOMATEPUAIOB HA METAIUIMYECKOM OCHOBE JUIS aIpecHOl JOCTaBKU
JIEKapcTB

21) OcobeHHOCTH GHOCOBMECTHMBIX MaTepHaJIOB C UCIIOIH30BAHHEM HAHOYACTHI]

22) IlpuMeHeHHe HAHOMATEPUAIOB JUIs AUATHOCTHKH 3200 IeBanmit

23) CrpoeHne KOXKH YEIOBEKA U €€ OCHOBHEIE CBOHCTBA

24) Tpoduyeckue eny B OKPYKArOIIEH cpenie

25) Kmaccupuxanus Gronenosa

26) Crpoenue XHUBOM KICTKH U ee (yHKIUK

27) IlouBEL, BX CTpOeHHE U (PYHKIUH

28) Kiaccubmxkarms pacrenmit

29) KnaccuuKkarms )XUBBIX HA3eMHBIX OPraHH3MOB

30) Knaccubuxanus BOAHBIX OpraHu3MOB

31) KondoxanbHas 1 (hiTyopecenTHAS MEKPOCKOIIHS

32) IlpocBeunBaroLas IeKTPOHHAS MEKPOCKOIIAS

33) Cxanupyrommas 2JIeKTPOHHAS MHKPOCKOIIHS

34) 3oHmOBas MUKPOCKOIIHS

35) DKCKIFO3HOHHAS (M MOJEKYJISIPHO-CUTOBAS) XpOoMaTorpadurt

36) I'mopoauramMudeckas XpoMarorpadus

37) OpaxioHHpPOBaHUE B IIOIEPEUHOM TOJIE CHIT

38) Merox ompenerneHus o61iero coepxanns yriaepoaa

39) Crnexrpockonus ynsTpadioIeTOBOro 1 BUAMMOIO CBETA

40) Onexrponnast Oxe-CeKTPOCKOIKS

41) Macc-cHeKTpOCKOITisS BTOPUYHEIX HOHOB

42) JlazepHbIii MEKPO30HIOBBIN aHATIN?3

43) Pentrenonckas (hOTO3NEKTPOHHAS CIEKTPOCKOITHS

44) VIK-cnekTpockomys

45) PamMaHOBCKas CIIEKTPOCKOIIHS

46) CrexTpOCKONHS SIEPHOTO MATHUTHOTO PE30HAHCA



47) BneHue mIasMOHHOTO pe3oHaHca

48) JluHamuuecKoe paccesiHHe CBETa

49) Jlazepras mudpaxius

50) PenrtreHoBcKas qudpakToMeTpHs

51) Cpencrna HHIUBHIYATLHOM 3aIIUTHL OpPraHOB OBIXaHHS OT IILUIA
52) CpezcTsa MHIMBHIYaNBHOMN 3alMTEL OPrAHOB NBIXAHMS OT Ta30B
53) CpencrBa HHANBHIYAIEHOM 3aIUTHL KOKH OT MBUIA

54) CpencrBa HHIMBUIYANLHOM 3ALIATHL KOKH OT FA308B

Bonpocs! k peiirHHr-KoHTpoOIIO 1

. JaiiTe onpenieneHue MOHATHIO «HAHOMATEPHATEDY.

Kaxne xapakTepHCTHKI HAHOMATEPHAIOB BEI 3HAeTE?

Kaxue xmaccmbuxaiuy HAHOMATEPHATOB BBl 3HAcTE? ﬁpHBennTe OCHOBHEIE KJIACCH()HKAITHH.
. Hatite KiraccuuKanmo HAHOMATEPHAIOB [0 (OPME U Pa3MEPHOCTH.

. HaiiTe KaccuduKanyo HAHOMATEPHATIOB 110 MX IIPHPOJIE.

B uem cneundura dymnepenosex crpykryp? Kakoe nmpumeHenne dymulepeHaM BbI 3HACTE?
B yeM ocobeHHOCTD yriepoaHbX HAHOTPYGOK?

e R

[IpaBeauTe MPEMEPHI MOITHMEPHBIX HAHOMATEPHATIOB.

o

Kaxre ocoGeHHEIE CBOMCTBA XapaKTEPHbI 7SI HAHOOPOLIKOB?

10. Yto Takoe «KBaHTOBBIE TOUKUY?

11. IlogeMy IpUTIOBEPXHOCTHBIE ATOMBI BIVSIOT Ha CBOHCTBA HAHONIOPOLIKOB?

12. Kaknmu BenMIMHAMY XapaKTepPH3yeTCs NUCIEPCHOCTh HAHOMATEPHATIOB?

13. Kak 1 moveMy HM3MEHSIOTCS CBOMCTBA YacTHl (IIEPEUUCIHTH) IPU M3MEHEHUH UX pasMmepa?

14. TlepeuniciiTe  HAMEPEHHBIE M HEHAMEPCHHBIE WCTOYHUKM IIOTIAMAHMS HAHOMATEPHAIOB B
OKpPY>KaroIIIyIO Cpeny.

15. HazoBuTe OCHOBHBIC HAMEPEHHbIE HCTOYHMKM IONAJAHMS HAHOMATEPHANOB OKPYXKAIOIIYIO
cpeny.

16. TlepewmcnuTe OCHOBHBIC H3NENAA, B KOTOPHIX YXK€ Ceifdac MCHONB3YIOTCS HAHOMATEPHATIbL

17. Kaxne nawbonee pacmpoCTpaHEHHEIE METONbI IONYHYEHHS YTJIEPOIHBIX HAHOMATEPHAIOB BEI
3HaeTe? JlaliTe MM KpaTKyro XapaKTepHCTHKY.

18. Onnumire XuMudeckue W GU3MIECKHE METOB! HNOJNYYEHHs MOPONIKOBEIX HAHOMATEPHAIOB.

19. Ommumite NOTeHUMATBHBIE WCTOYHMKH INONAJAHNS HAHOMATEPHMATOB B OKPYKAIOLLYIO CPELLY.

20. B yem cOCTOMT KOHIeNIMA aJpecHOM HOcTaBkH jexapcTB? Kakue 3a60eBaHHS MOXKHO Oyner
JIEYUTH C IOMOIIBIO 3TOH TEXHOIOTHH?

21. Kaxnm  oOpasoM  HaHOMAaTepUalnsl  IUIAHMPYETCS  MCIOJB30BATH Ul MEIUITAHCKOM
AUATHOCTHKH, JieYeHUs GolnesHel, 6MOCOBMECTHMbIX HAHOMATEPHATIOB?

22. IlpaBemmre HpHMEPHl pa3paboOTOK, HCHONB3YIONHME HAHOMATEPHANEl ISl OYMCTKA BOBI H
BO3JIyXa.

23. Onuuumre  aHTPONIOTEHHBIE IPOLECCE, BeAyMME K O0OPA30BAHHMIO HAHOMATCPHATIOB, KAK

IOOOYHBIX IPOJYKTOB.



24. Kakue npupopHble NPOIECCH BeAYT K 00pa3OBAHMIO HAHOYACTHII B OKPYKAIOIIEH cpenc?

25. Jlafite ompeneneHne KOJUIOMOHBIM cucTeMaM. Kakie KiIacCH(UKAMH KOJUIOHIHBIX CHCTEM
CYILIECTBYIOT?

26. Ilepeuncnure OCHOBHBIE CBOMCTBA KOJUIOUIHBIX CHCTEM.

27. Ornmmmmre, I0 KaKIM MEXaHU3MaM IIPOTEKAeT KOaryJIsius 30JIeH.

28. Kakwue cBolicTBa XapaKkTepHBI I a3po30J1eii?

29. [IpmBeauTe BO3MOXKHBIE MEXaHU3MBI /Ire3HH HAHOYACTHIL B TIOPUCTHIX CPEAX.

30. OpvmwTe BIMSHWE OCHOBHBIX a0MOTHYECKWK (HaKTOpPOB Ha (DH3HKO-XMMHUYECKHE CBOMCTBA

HaI04YaCTHUIL.

Bonpocs! k peTHHr-KOHTPOJIIO 2
1. Tlepeuwcnure OCHOBHEBIC BUIBI B3aUMOACHCTBUS HAHOMATEPHAIOB C OOBEKTAMH OKpYXKArOIIeH
Cpenbl.
ITpuBeuTe cXeMy MUTpaLi HAHOYACTHII B OKpYyXKaroIieit cpee.

w

KakoBa pomp Tpodmueckux Ieneli B MHUTpalM ¥ aKKyMYJISI[HH HAHOMATEPUAJIOB B MHUBBIX
OpraHu3Max?

Iepeuncnure OCHOBHBIE MEXaHW3MBI IIPOHMKHOBEHHUS W BBIBEICHHS

HaHOMAaTepHaoB M3 Omonormueckux oOBekToB. Jlaiite ompeneneHne GHOMOCTYITHOCTH.

Kakue c1iocoObl TPOHUKHOBEHMS HAHOYACTHUIL B OPTraHU3M YEIOBEKa BbI 3HAETE?

Onwummre CXCMYy IOIIafaHusA HAHOYACTHL, B OPraHW3M 4YCIIOBEKA YCPEe3 JIbIXATCIIbHBIC ITYTH.

© NN

Onunmre cxeMy NonafaHuss HAHOYACTUI B OPTaHM3M YeJIOBeKa Jepe3 KOXKHBIHM ITOKPOB.

9. IlpueemuTe cxeMy M OIMIUMTE MYTH IEPEMEIICHHS HAHOYACTHUI[ B OPraHHU3ME YesIOBeKa.

10. KakoBBI BO3MOXKHBIE IIYTH BBIBEICHHS HAHOMATEPUAIOB K3 OpPraHH3Ma 4eIOBeKa.

11. Yro paccMaTpuBaeT 3KOTOKCHKONOI U, KAKOBBI €€ OCHOBHBIC HANpPaBJICHHS?

12. KaxoBbI BpeMEHHBIE PaMKH pa3BUTHSI HAHOTOKCHKOJIOTHH? B Kakux cTpaHaX W KaKAMH YUSHBIMHA
COZJIaBaJIOCh W PAa3BHBAIOCH 3TO HaIlpaBlIeHHE?

13. OxapaktepusyiiTe TEMIIBI Pa3BUTHAL.

14. Yro sgBisgercs 0OBEKTOM M3yUJEHNS HAHOTOKCUKOJIOITHH U B YEM €€ OTIHYHE OT TOKCHKOJIOTHH.

15. Yro Takoe TokcuuHOCTH? Kakue mnapameTpsl MOKa3bIBAIOT CTENEHh TOKCHYHOCTH BEIIECTB?
Kakue BAIbI TOKCUYHOCTH BBI 3HAeTE?

16. Onumrare crioco0b! IPOHMKHOBEHUS HAHOYACTHI] BHYTPh JKHBON KIETKH.

17. IlpuBeauTe IpUMEPHI TOJOKUTETLHOTO OHONOTHYECKOro ACHCTBHS HAHOMATEePHAJIOR.

18. Tlepeuncimite MeXaHU3MBI TOKCHYHOTO JEHCTBHS HAHOYACTHIL HA KIIETKY.

19. Onminure MexaHu3M OOpa3oBaHHS CBOOOJHBIX PAIAUKAIOB C YYACTHEM METAUIMYECKHX H
YIJIEPOIHBIX HAHOYACTHIL.

20. TIpuBemute mpUMeEpHl TOKCHYECKOTO ACHCTBHS HAHOMATEPHAIOB HA MIECKOIMTAIOLIMX.

21. TlpuBeauTe mpUMEPHl TOKCHYECKOro HEHCTBHSI HAHOMATEPHATIOB HA OECIO3BOHOYHEIX.

22. IlokaxuTe BIMsAHHE cHoco0a NUCHEPTHPOBaHUS HA CTEeHb TOKCHYHOCTH HAHOYACTHIL

23. IlpuBeaure mpHMephl BIUSHUS HAaHOMATEPHAIIOB HA MHUKPOOHOJOIHYECKYIO aKTHBHOCTD ITOYB.

24. Kaxum 0o6pazoM HAHOYACTHIEI MOTYT HETATHRHO BIIUSTH HA PACTCHHSA?

25. Or xaxux abHOTHYECKUX (DAKTOPOB 3aBUCHT TOKCHUHOCTH HAHOMATEPHANIOB?
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YeMm oTmuarorest HecnenoBaHms in vivo oT HUCCISAOBauuIA in vitro?

Onuumre postk pasMepa U UCIEPCHOCTH IIPH ONPEACTICHUHA TOKCUYHOCTH,

Kaxum obpasom Benmumma KOHICHTpaUMH BIIMACT Ha TOKCHYHBIE CBOMCTBA HAHOYACTHIL?
IIpuBenuTe MPUMEPE!, KaK TOKCHYHOCTE 3aBHCHT OT (bOpMBI YacTHIL

Kakyio poib B ONpeNeNeHH: TOKCHYHOCTH MIPaeT COCTaB H CBOMCTBA HaHOMATEPUAIOR?

Bonpoce! k peliTunr-konrpomo 3

Pacckaxnre 0 (U3MYECKMX NOKa3aTeNsX IPH OLEHKe PHCKOB BO3ACHCTBHS HAHOMATEPHUAIIOB
Ha OKPYXKaIOIIYIO Cpey.

Kakve (U3MKO-XMMHYECKHE XapaKTepUCTHKU HAHOMATEPHAIOB HCIONB3YIOTCI IIPH OLICHKE
PHUCKOB?

Onuumre MONEKyIIPHO-GHONIOTHYECKAE W IIMTONOTHUCCKIC XapaKTEPUCTHKH, HCIIOb3yEMBIE
TIPA OLICHKE PHCKOB BO3ICHCTBHS HAHOMATEPHAJIOB.

Kakyie TOKCHKOIOIHMYECKHE M BKOJIOTHYECKHE ITOKA3ATEIH XapaKTePUCTUKH UCIONB3YIOTC TIPH
OLICHKE PUCKOB?

B dem sawmouarorcs mpoGneMBl M 0COGEHHOCTH — TOKCHKOJIOIHUECKHX HCCIIeIOBAHMI
HaHOMAaTepHaJIOB?

IIpuBeuTe 1OMXOMBI, HCIONB3yEMBIE B PELICHAW BOTIPOCOB  KOAryJISIMH HAHOYACTHI[ B
CYCIIEH3UIX U adPO30JIsIX.

Kakue momxozp1 HCIONB3y10TCs IpH BRIGOPE X035 B HAHOTOKCHKOIOTHA?

Kaxumu MeTomamMu onpeeNaroTes 10351 B HAHOTOKCUKOIOTHH?

Omammre HasHaueHMe M (U3NYECKHE OCHOBBI IIPHMEHSEMBIX MHKPOCKOITIYECKHX METOI0B
HCCIIE0BAHNS HAHOMATEePHAIIOB.

Kaxme xpomarorpaduueckae MeTomer HauGomee PacIpoCTpaHeHsl B HAHOTOKCHKOJIOTHH?
IlepewmciaTe  CIEKTPOCKONMAYECKHE METONEI, MCHOIB3YeMBle UL H3Y4YEeHWs] HAHOYACTHII B
OKpYKarowei cpese.

Haiite onpenenenye MOHATHIO «prck». Kakue BHIIBI PHCKOB BB 3HAETE?

Kakpe ocHOBHEIE yCNOBHS /I BOSHHKHOBEHHS DHCKA BO3NEHCTBHS HAaHOMATEepHAIOB HA
3I0POBBE YETIOBEKA H OKPYIKAFOIIYIO Cpemy?

Onwmure OCHOBHBIE IPOONIEMBI B ONEHKE pPHCKOB BO3ACHCTBHSA HaHOMATEpHAaNOB Ha
OKPYXAOIIYIO CPEeAy.

IlepeuncinyTe OCHOBHBIE ATAIBI OIEHKU PHUCKA BO3NEHCTRHS HAaHOMATEPHAIOB,

Omvmre JKM3HEHHBIA [WKI HaHOMaTepuamoB. OT Wero 3aBHCHT PHMCK IS 30POBbS
[IepeoHana, HACENICHUS M OKPYXAIOIEH CPEeAbl ¢ YyU4eTOM JKH3HEHHOTO MHKIA?

Kaxpe OCHOBHBIE MOMXOMBI peayu3ytoTcsl IS NpPeIOTBPALICHHS TOTATAHMS HaHOMAaTEPHAIOB
B atMocepy pabodeii 30HbL.

Yraxnre 0COGEHHOCTH NPUMEHEHHS CPEACTB HMHIMBHAYAIHHONW 3allUTEHI OPraHOB IBIXaHHMS H
KOXHU PYK JUIA 3alUMTB! OT IIONAJAaHMs HaHOMATEPHAIOB B OPraHM3M IEPCOHANA.

Omuimre conparbHbie PUCKA PAsBUTHS HAHOTEXHONOTHI M BHENPEHHS HaHOMATEPHAaJIOB



Bonpoce! k 3a4ery ¢ onenxoii:

e

15.

16.
17.

18.
19.
20.

21.

22.

23.

24.
25.

26.
27.
28.
29.
30.

Hatite onpeieNieRne OHATHIO KHAHOMATEPHAIBDY.

Kaxue xapaKkTeprcTHKH HAHOMATEPHATOB BEI 3HAETE?

Kakue xnaccmdukarum  mamomarepuamoB  Be  3HacTe? IlpuBemure  OocHOBHEIE
KJIACCH(pHKAITIH.

Haiite KiaccupuKanyro HaHOMATEPHATOB IO (OpME H PasMEPHOCTH.

Hatire knaccuukanuro HaHOMATEPHANIOB 110 HX PHPOLIE.

B uem crenuduxa pymepenossx crpykryp? Kakoe npmvenerue ¢yinepeHam BB 3HAETE?
B geM 0COGEeHHOCTE YINepOAHbIX HAHOTPYOOK?

lpusenure npuMeps! HOMAMEPHBIX HAHOMATEPHANIOB.

Kakwne ocobennrnie coiicrpa XaPaKTCPHBI IS HaHOI'IOpOI.HI(OB?

. UTo Takoe «KBaHTOBBIE TOUKHI»?

. [lo4yeMy IIpUIIOBEPXHOCTHEIE ATOMBI BIMAIOT HA CBONCTBA HAHOIOPOLIKOB?

- Kaxumu Benmyrnamu xapakTepusyeTces JMCIEpPCHOCTh HAHOMATEPHAIIOB?

. Kak m mouemy m3mensiorcs cBoiicTBa wacTHI (IIepevrCnuTh) IIPH H3MEHEHHH BX pasMepa?
. llepeuncimre HamepeHHBIC X HEHAMEPEHHBIE HCTOYHWKH TIOMATAHIS HaHOMAaTEPHAJIOB B

OKPY KAFOIIYIO CPEAy.
HazoBuTe OCHOBHEIC HAMEPEHHBIE HCTOYHHKH IONANAHHS HaHOMATEPUAIIOB OKPYKAIOIILYIO
cpeny.

Ilepeuncimre OCHOBHBIE H3ENHA, B KOTOPHIX YiKe CeHuac MCIONB3YIOTCS HaHOMAaTepUaJIbL.
Kakne HamGomee pactpoCTpaHEHHBIC METOZBI TIOMYYEHHS YITICPOIHEIX HaHOMATEPHAJIOB B
3naere? JlaliTe MM KpaTKylO XapakTepUCTHKY.

Omuuure XuMuYeckne W QU3HIECKHE METOBI TIOMYUeHH s MOPOLIKOBBIX HAHOMATEPUATIOB.
OmnuuyTe NOTeRNMANTEHEIE HCTOYHIKY NONANAHUS HAHOMATESPHAIOB B OKPY KarOIIYIO Cpemy.
B 4em cOCTOMT KOHIENIINS anpecHoi JocTaBku MekapeTs? Kakue 3a60IeBaHAT MOXKHO Oyner
JEYHTH ¢ IOMOIIBIO 3TOM TEXHOIOTHH?

Kakinm  obpasom  HamOMaTepHambl IUIAHHPYETCS  HCIONB30BATH U1 MEIMIHHCKOMN
AMArHOCTHKY, JeueHus Gonesnel, 6MOCOBMECTAMBIX HAHOMATEPHATIOB?

IIpusesmure mpumeps! paspaboTOK, HCIONB3YIONIAE HAHOMATEPHUATB! U1 OUHCTKH BOIBI M
BO3IyXa.

Onummre aHTPONOrEHHBIE MPONECCH, Beoylue K OGPa3soBAHHIO HAHOMATEPHAIOB, KAK
10OOYHBIX TIPOJTYKTOB.

Kaxye mpupo/Hble IPONECCH BEAYT K 0OPa30BAHMIO HAHOYACTHII B OKPYXKAIOMIEH cpeme?
Hatire onpenenenme KommommHbM cucTemaM. Kakue KiaccH(bUKAMH KOJUIOMIHEIX CHCTEM
CYIIECTBYIOT?

ITepedmcute OCHOBHEIE CBOMCTBA KOJUIOHAHEBIX CHCTEM.

Omnuimre, 00 KAKAM MEXaHH3MaM POTEKAET KOATryIISIHS 30/ICH.

Kakne cBolicTa xapakTepHbI IS a3p030IIeit?

IIpusenure BO3MOXHBIE MEXAHU3MBI AATE3UH HAHOYACTHI] B OPHCTBIX CPEIaX.

Onnimre BIMsSHAE OCHOBHBIX a0MOTHYECKHX (AKTOPOB Ha (H3HKO-XHMHYECKHE CBOMCTBA

HAHOYAaCTHII.
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[lepearcuTe OCHOBHEIE BUAEI B3aUMOEHCTBHS HaHOMATEPHANIOB ¢ OOBEKTAMH OKPYKAOIIEH
CpenbL.

IpuBeyTe CXeMy MUIPALHE HAHOYACTHI] B OKPYKAFOLIEH cpene.

KakoBa pomb Tpopmuecknx uemeit B Murpamun u AKKYMYJISIIUE HAHOMATEPHAIOB B KUBBIX
opranuzmax?

Ilepeurciire OCHOBHBIE MEXAHW3MEI IIPOHMKHOBEHHS M BHIBEICHHS

HAaHOMATePHaNoB U3 OMOJIOTHYECKHMX 00BeKTOB. JlaiiTe ompemenenue fuomocTymHOCTH.
Kaxie crioco0! POHMKHOBEHHS. HAHOYACTHI] B OPTAHH3M YeJIOBEKA BEI 3HACTE?

Omuumre cxeMy MONANaHUs HAHOYACTHI] B OPraHM3M 4eJTOBEKa Yepe3 NbIXaTeIbHBIE Iy TH.
Ormimyre cxemy ONagaHis HAHOYACTHI] B OPTAHU3M UeI0BEKA 4epe3 KOXKHBIN TOKPOB.
llpusenure cxemMy ¥ ONMIIMTE MyTH IEpeMEINCHHs HAHOYACTHI] B OpraHu3Me YeJIOBEKa.
KaxoBbl BO3MOJMHEIE TIYTH BHIBE/ICHHS HAHOMATEPHAIOB M3 OpraHy3Ma 4eJI0BEKa.

Yro paccMaTpHBaeT IKOTOKCHKOJIOTHS, KAKOBEI €€ OCHOBHLIC HanpaBJICHHs?

KakoBbl BpeMeHHBIC pAMKH PasBUTHS HAHOTOKCHKONOTHH? B Kakux CTpaHax ¥ KaKUMH
YYCHBIMH CO3[IaBIOCh M Pa3BHBATOCH 3TO HANPABJICHHE?

OxapakTepu3yiite TeMIIbI pasBUTHSL.

Yro sBRsieTCst 00BEKTOM H3yUeHNs HAHOTOKCHKOJIOTHY M B YeM €€ OTIIHUHE OT TOKCHKOIOIHLL,
Yro Takoe TOKCHYHOCTB? Kakie TapaMeTpsl MOKA3BIBAIOT CTEeHb TOKCHIHOCTH BEIIECTR?
Kakue BHBI TOKCHYHOCTH BBI 3HaeTE?

Onmnmre cnocoGk! MPOHMKHOBEHNUS HAHOYACTHI] BHYTPB JKUBOH KIETKHL.

[TpuBenMTe NpPUMEPHI IONOKUTENLHOTO OGHOIOTHIECKOTO NEeHCTRIS HAaHOMATEPHATIOB.
[epewncnuTe MeXaHU3MBI TOKCHYHOIO AeHCTBHS HAHOYACTHI] HA KJIETKY.

Omummre Mexanusm 06pasoBaHWs CBOGOTHEIX DamMKATIOB ¢ y4acTHeM METALIMYCCKUX M
YIIIEPOJHBIX HAHOYACTHII,

HpuBenure npuMepsl TOKCHYECKOrO NEHCTBES HAHOMATEPHANOB HA MIIEKOMHTAIONIHX.
[IpuBenuTe MPUMEPHI TOKCHYECKOTO AEHCTBHS HAHOMATEPHANOB Ha GECIO3BOHOYHELX,
Ilokaxure BrusHEE CrMOCO6A AUCIEPrMPOBAHUA HA CTENEHb TOKCHYHOCTH HAHOYACTHIL,
lpuBesure TpEMepH! BIUSHHS HAHOMATEPHATOB Ha MHKPOOHOIIOTHIECKYIO aKTUBHOCTb
10YB.

Kakum 06pasoM HaHOYACTHIIEI MOTYT HETATHBHO BIHAT Ha. PACTCHHS?

Ot KaKux abHOTHYECKUX (JaKTOPOB 3ABUCHT TOKCHYHOCTH HAHOMATEPHAIOB?

eM OTIHMYArOTCS MCCIIEOBAHKA in VIVO OT HCCIeIOBaHMiA in Vitro?

Onuimre pons pasMepa | AUCIIEPCHOCTH HPH ONPEEICHAN TOKCHYHOCTH.

Kaxmv 06pazom BenuvmMHa KOHLCHTPAUUM BIMAET HA TOKCHYHBIE CBOWCTBA HAHOYACTHII?
IIpuBeuTe NPUMEpPE], KaK TOKCHYHOCTB 3aBUCHT OT (DOPMBI YACTHIL

Kakyro poib B OIpeneneHHH TOKCHYHOCTH HIPaeT COCTAB H CBOMCTBA HaHOMAaTEPHATIOB?
Pacckaxure 0  (usMYeCKHX ~ TOKasaTeNsX TIPH  OLNGHKE  PHCKOB  BO3AEHCTBHA
HAHOMATEPHUAIOB Ha OKPY>KaIOIILYIO CPENy.

Kaxue Qusuxo-xumideckne XapakTepHCIHKH HAHOMATEPHATOB HCIIONB3YIOTCS IIPH OIICHKE
PUCKOB?

Onummre MOJIEKYIIIPHO-OHOJIOTHYECKHE " IIUTOJIOTHYIECKIE XapaKTEePUCTHKH,

HCIIOJIB3yEMBIC IIPH OICHKE PHCKOB BO3JICHCTRHS HaHOMaTEpHAaIoB.
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Kaxne TOKCHKOJIOTUYCCKHE M JKOJIOTHUYECKHE ITOKA3aTEeNIH XapaKTCPUCTUKHU HCITONB3YIOTCS

MIPH OLIEHKE PUCKOB?

B uem sawmowarores mpoGTeMEI M 0COGEHHOCTH —TOKCHKOMOIMUECKHX HCCIIEIOBAHHIMA
HAaHOMATEPHATIOB?

llpusenure NOAXOHBL, HCMONB3yeMBIe B PEIICHAY BONPOCOB KOATYJISIMA HAHOYACTHI[ B

CYCHEH3HUIX U a3P030JIX.
Kaxue nmogxons! ucrions3yrores IIPA BEIOOPE 103bI B HAHOTOKCHKOIOTHH?

Kaxumu Metomamur onpeensroTcs: 0361 B HAHOTOKCHKOIOIHH?

Ommnmre HasHAaYeHwe W (PH3UYECKHE OCHOBLI NPUMEHAEMBIX MHKPOCKOITMYECKHX METOIOB
HCCIIEIOBAHHS HAHOMATEPHAJIOB.

Kaxue xpomarorpadudeckite mMeTomst Hambomee PacnpoCTpaHeHbl B HAHOTOKCHKOJIOT UM ?
IMepeuncuTe CHEKTPOCKOMMYCCKIE METONBL, MCIOJB3yeMBIE NI H3y4YeHHS HAHOYACTHIL B
OKpy»KaroLueii cpeze.

Haiire onpenenenne nmousturo «prcky. Kakue Buns: PHUCKOB BBI 3HaeTe?

Kaxue OCHOBHBIC yCIIOBHS I BOSHHUKHOBEHHS pHCKa BOBIEHCTBUA HAaHOMATEPHAIIOB Ha
37I0POBBE YEJIOBEKA H OKPYKAIOLIYIO Cpey?

Ommmmre OCHOBHEIE TIPOGIEMBI B OIEHKe PHCKOB  BO3ZICHCTBHs HAaHOMATEPHAIOB HA
OKPY>KaIOILlyIO Cpexny.

IlepeuncimTe OCHOBHBIE 9TAIIBI OIIEHKH PHCKa BO3/ICHCTBHISA HAHOMATEPHAJIOB.

OnummTe >KH3HEHHBIT ITHKIT HAHOMATepualnoB. OT 4YEero 3aBHCHT DPHCK ISt 370POBBS
TICpCOHANA, HACENCHUA M OKPYXKAIOMIEH CPesl ¢ y94eToM >KM3HEHHOTO IUKJIA?

Kakwe  ocuoBHEIE  momxomer PCAM3YIOTCA U4 NPENOTBPAIICHUS  IIONAIaHUS
HaHOMaTepHAIIOB B aTMOc(epy paboueii 30HEL

Yxkaxure 0coGEHHOCTH MpUMEHEHHUSI CpCICTB MHIAVBUAYATBHOM 3aIlUThI OPTAHOB JBIXAHUS
M KOXW PyK IJIA 33IUMTEL OT IONAJaHMsS HaHOMATEPHAJIOB B OPraHu3M IIEpcoHaNa.

7. YYEBHO-METOJAUYECKOE " NHOOPMAIIMOHHOE OBECIIEYEHUE

JUCLUTLIMHEIL (MOY JIST)

a) OCHOBHASI JIUTEPATYpa

1.

Hanorexmonmormu wu sKojorus: puckw, HOPMAaTUBHO-NIPABOBOE PETYIUPOBAHHE U
ynpasnesune/ M. Xanm, [l. Boymen ; mep. ¢ auri. - D1 msy. - M. : BUHOM. JlaGoparopusa
3nanuid, 2013. -344c. : mn.- (Hanotexmonoruu). - ISBN 978-5-9963-2101-8.

Hayunsie ocroB Guorexmomormit. Uacts I: VueGHoe mocoGue. Hanotexnomorun B
¢uonorun/I"opnenxoB.A., Coast. KyryszosaH.M., [TaryrnraC K. - M.: TIpomereit, 2013.
=262 ¢.: 60x90 1/16 (OGnoxka) ISBN 978-5-7042-2445-7

JKOJIOTHs HaHOMAaTepuasos: yueGHoe mocobue / A. JO. I oaemMuyk, I'. I'. CaBenres, A.
I1. 3bikoBa ; mox pen. JI. H. TlatpuxeeBa u A. A. Peunoif. - 2-e U3z, (311.). - DNEeKTPOH.
TekCToBBIe Mad. (1 ¢aitn pdf : 275 ¢.). - M. : BUHOM. JlaGopatopust 3uanmif, 2015. -
(Hanorexmomoruun). - Cucrem. tpeGosanus: Adobe Reader XI ; 9kpan 10". - ISBN 978-
5-9963-2636-5.

0) nononHUTENbHAS UTEPATYpA:
1. HaHoTexHOIOrMHE B MeqHIIUHE: y4eOHoe nocobue / B.JO. Haymenxo, T.A. Aunexkcees, A.C.
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383-00731-0



2. HamOOHOTEXHONOTHM: TIPAKTHKYM / 101 pea. A.b. Pybuna. - 2-e uzn. (ai.). - M.: BUHOM.
Jla6oparopus 3nanmit, 2013. - 384 ¢.: un., [8+8] c. us. BKII. - (Hanotexuomnorun). - ISBN
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3. Tpuponosa, TarbsHa AHaTONBEBHA. DKONOIHYECKAS 6e30macHOCT  HAHOYACTHIL,
HAaHOMAaTCPHATTOB M HAaHOTEXHOJNOIHH : yueOHOe mocobme / T. A. Tpugonora, JI. A.

[Hupxun ; Bragumupckuit TOCYNapCTBEHHBIH yHHBepcuTeT (Bal'V) .— Brnagumup
Buamumupekuit  rocynapcersenusrit yausepcuter (Bal'Y), 2009 — 62 c¢. : mr —
(ITpropuTteTHEle  HaIHOHAJNBHEIE IIPOEKTEHI, O6pazoBanue) (MEHOBarmonnas

obpasoBatenbras mporpamma, IIpoext 1: uHHOBAHOHHAS Cpena yHUBEPCUTETA B PETHOHE
u  addextuBHOe yupasnenme. Ileis: PasBUTHC HWHHOBAIMH W HMHHOBAIIMOHHBIX
06pa3oBaTeNbHBIX IPOrPaMM Ha OCHOBE HHTErpauy 00pa3oBaHus, HAYKM U Ou3Heca s
OpraHu3aluM  IMONTOTOBKM ¥  IIEPEHOATOTOBKA  KAApoOB  IIO NIHPOKOMY  CIIEKTPY
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62.
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6. Environmental Chemistry Letters http://www.springerlink.com/content/1610-3653

7. Journal of Environmental Monitoring
http://www.rsc.org/Pub]lishing/Journals/em/Index.asp

8. Nanoscale http:ffww.rsc.m‘gﬂ[’uhiEshingz’Journa]stewsf.n.anoscalc.as'p

9. Energy & Environmental Science
http://www.rsc.org/Pub]ishing/Journals/EE/About.asp

10. CREEN CHEMICTRY http://www.rsc.org/Publishing/J ournals/gc/index.asp

11. Bulletin of Environmental Contamination and Toxicology
http://www. springer.com/environment/po11ution+and+remediation/j ournal/128

12. Ecotoxicology http://www. springer.com/environment/journal/10646

13. Environmental Health Perspectives http://www.ehponline.org/

14. Toxicological Sciences http://toxsci.oxfordjournals.org/

B) XYPHAIIBIL:

1. «Poccuiickue HAHOTEXHOTOT UMY,
«Kommepueckast GHOTEXHOIOr s,
Poccuiickuii sneKTpoHHBIA HaHOXKYpHA,
«Hanomupy,

"Hano Jlaimkect"
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCITUIIJINHBI
MoaVJis)
Ayn. 135-1: AyMTopHBIE CTOIHI H CTYJIIBAL.

MynbTiMe uIHEI KoMILTEKC (HOYTOYK, IIPOEKTOP, IKpaH), HAOOPEI CIIAHIOB



Pabogag IIporpaMma JAUCHHIIINHEL OcHOBBI HaHO0E30IACHOCTH __ COoCTaBJICHA B COOTBECTCTBUU C

tpedoparsME OI'OC BO _u yye6HOro miana moJAroToBKH __ 0aKanaBpoB

1o xanpasiteauo _ 28.03.01  HaBOTeXHONO¥HHM M MEKPOCHCTEMHAS TEXHUKA

VMK [yCUMIIHHEL COCTaBHI:_A0L. Kadeaphl OMONOTMM M HKOJOTHH K.X.H.. joredT IIIupkuH

1Ty

Cornacosaso: /’ ' 4, 7 . 3

Penensenrt M“"‘ i il 3aB. kad. xumun, 1.x.H. Kyxtun B.A.
\VJ

IIporpamma pacemorpena u ogoOpeHa Ha 3acelaHuu kadenpsr bud

ot &% o4 ¢ tona, npotokon Ne Al A
3aBenyromuit kadempoit / ,; it Tpudonona T.A.
nopmics GUO /|

/
Paboyas mporpamma paccMoTpeHa W ono0peHa Ha 3acelaHWd Y4eOHO-METONUUYECKOM
KOMHUCCHH HAIIPaBIICHHS 28.03.01  HaHOTeXHOJNOTHMH W MHKDOCHCTEMHAs TEXHWKA

npoTokoi Ne 77 or &7 LCF/y rona. . '
IIpencenarens KOMUCCHH P Apaxensa C.M.




JIMCT IEPEYTBEPKJIEHUS
PABOYEW ITPOI'PAMMBI JUCTUITINHBI

PaGouwas mporpaMma on06peHa Ha ,@ﬂ - éé’ Z %%6%1171 rox
Iporokon 3acenanus kadenper N 7 %‘5}{ '9 #rona
/

3aBenytommuii kadempoit ;

Pabouas nporpamma omxo6pena Ha '( y4eOHBIH ToJ
[IpoTokon 3acenanus xadeapsr No __oT roxa
3aBemyroluii Kadenpoit

Shawepcir O
7

PaGouas nporpamma on06pena Ha y4eOHBIH TO
IIpoToxoi 3acenanus kademper Ne or ___rona
3aBesyromuit kadeapoi




