Pabouast nporpamMmma qucuunIuebl (MoayJsi) «buosiornueckoe geiicteue
HAHOMATEPHAJTOB», BKJII0Yasi OLleHOYHbIe MaTepHaJIbl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenr KommeTeHUHWH, (OpMHPyeMbIX IHCHUILIMHON (MOAyJeM) B Hpolecce
O0CBOEHHs 00pa30BaTeJIbHOI IPOrPaAMMBI

I'pynna komneTeHnmii Kareropusi komnereHuuii Konp! u copepkanue KoMIeTeH Ui
YHuBepcaibHbIe Cucremuoe u kpurnueckoe | YK-1. CrocobeH ocymiecTBISITh KPUTHUECKHI
MBIIIUIEHHE aHaM3 MpoOJNEMHBIX CHTyallud Ha  OCHOBE
CHCTEMHOTO II0/IX0/la, BHIpalbaThiBaTh CTPATETHIO
JielcTBUI

OobmienpodeccroHaIbHbIE - -

IIpodeccronanbHbIe - IIK-2 CnocobeH caMOCTOATEIBLHO —TPOBOJIUTH
paboOTBl 1O  CO3JAaHUs,  MCCIECJOBAHHIO U
NPHMEHEHUIO HAHOCKCTEM M HAHOMAaTEpHAaloB
1.2. KOMHeTeHHI/IH U MHIUKATOPBI HX JOCTUKCHMUSA, (1)0le/IpyeMLIX )IHCHHHJIHHOﬁ
(MoayJieM) B mpouecce 0CBOEHHs 00Pa30BaTEILHOI MPOrPaMMBbI

Kon Kon unaukaropa
KOMIIETEHIIMN |  KOMIETEHIIMH

YK-1 YK-1.4 OcylecTBiIsSeT TOUCK BAPHAHTOB DEIISHUS] MOCTABJICHHOM MpPOOJIEMHOM
CHTyallid Ha OCHOBE JOCTYIHBIX MCTOYHUKOB HH(OpPMAIUH, BBIOHpaer
METO/Ibl KPUTUYCCKOI'O aHajin3a, aJICKBATHBIC HpO6J’IeMHOﬁ CUTyalluu, Hu
OlpeZieNsAeT JIOCTOBEPHOCTh MOJy4YaeMOi HMH(poOpMaiuu, pa3padaTbiBaeT
CTpaTeruio JIOCTHXKEHUS TOCTAaBJICHHOW IIeNM KakK IOCIeI0BaTeIbHOCTh
maroB, MpeABUAA PE3YIbTAT KAXKIA0T0 U3 HUX W OLUCHHBasg UX BJIIMAHHC Ha
O0LIMIA Pe3yabTaT INIAHUPYEMOI eI TeTbHOCTH
[K-2 [1K-2.3 Omnpenensier MyTH PELICHHs HAYYHBIX M TEXHUYECKHX 3a7a4 B 00JIaCTH
paboT IO CO3JaHUIO, HCCIENOBAHHMIO M INPUMEHEHHIO HAHOCHCTEM U
HAaHOMAaTepPHAJIOB

1.3. Pe3yabTaThl 00y4eHHsl 1O AUCHUNIHHE (MOTYJIIO)
Heap u3yvyeHus: AUCHUILINHBI (MOAYJIs1) — GOPMUPOBAHUE Y CTYACHTOB MOHATHS O Pa3IMYHBIX
acreKkTax OMOJIOTHYECKOTO JIEHCTBUSI HAHOYACTHI] U HAHOMATEPHAIIOB, MEXaHU3MAaX UX NEHCTBUS
Ha KMBBIE CUCTEMBI M CIIOCOOHOCTHU K OIICHKE pUCKa P paboTe C HAHOMATEpUATAMH.
B pesynbraTe u3ydeHus: AMCUUILTHHBI (MOTY1s1) 00yYaromuiics J0JKEH

3HATh:

® OCHOBHBIE IOHATHSA TOKCUKOJIOTUM U HAHOTOKCUKOJIOTUU;

e 0COOEHHOCTU U MEXaHU3MBbI JICUCTBUS HAHOUACTHI] HA KUBBIE CUCTEMBI;
yMeThb:

® [paBWIbHO OIEHHBATHL pPHUCK TNpuU paboTe C PaA3NUYHBIMU HAHOYACTUIIAMH U
HaHOMAaTepHuallaMy, BEIOUPATh CPEICTBA 3aLTUTHI;

® aHaJIM3UPOBATH HAYYHYIO HH(OPMALIHIO O OHOJOTHYECKOM ACWCTBUY HAHOMATEPHAJIOB;

® T[PUMEHATh TEOPETUYECKHE 3HAHMS MO0 OHOJOTUYECKOMY JEHCTBUIO HAHOYACTUIl U
HAaHOMATEPHUAJIOB IS PELICHUS UCCIEA0BATEIbCKUX U TPUKIIATHBIX 33134,

BJIA/IETh:

e uH(OpMaIHell 0 TOKCUYHOCTH PA3IMYHBIX BHI0B HAHOYACTHI] U HAHOMATEPHAJIOB;

e uHpopMmammeld O BO3MOXKHOCTAX TPUMEHEHHH HAHOYACTHI] M HAHOMAaTepHaloB B
MEIULIMHE;

e MeToJaMM paboThl C HAyYHO-TEXHMUYECKOW, CHPAaBOYHOW JUTEPATypoll M HJIEKTPOHHO-
OMONIMOTEYHBIMM ~ PECypcaMH,  CBA3aHHBIMU € OMOJOTMYECKHUM  JEHCTBUEM
HaHOMAaTEPHUAJIOB.

2. O0beM, CTPYKTYpPA U cofep:KaHue AUCHUILINHBI (MOAYJIS)
2.1. O0beM TUCHUILIUHBI (MOTYJIs1)

Coz[epmaﬂne HHAUKATOPA KOMICTCHIIUA

Buowt yueonoii padbomui Dopmol 00yuenusn
Ounan
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 3/108




KonTakTHas padora: 72
3aHsTHS JICKIMOHHOTO THIIA 36
3aHATHS CEMHUHAPCKOT0 THIIA 36

KoncyabsTamuu 0

IIpomeKyTOYHAS ATTECTANMS: 3a4ET C OLCHKOM 0

CamocTositetbHas padora (CP) 36

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popMaM 00pa3oBaTeIbHOI JeATeTbHOCTH
Ounasn popma odyuenus

Ne
n/n

Buabl yue6Hoii padoThl (B 4acax)

KonTakTHas pa6oTa

HaumMeHnoBanue Ttem
(pa3nenoB)

3anaTus
JEKIMOHHOI'0 THIIA

3aHATHSA CEMHUHAPCKOrO THIA CP

JI

Hnble 113

Bompocst 10
TOKCHYHOCTH

HaHOMAaTEpuajioB

C JIP Hnrnie
0

0 10 0 0 10

MexaHu3MbI 10
OHOJIOrMYECKOr0

JeCTBUSI HAHOYACTHI]

10

Hanomarepuansl s 8
HAIPABICHHOTO
TpaHCIopTa
JIEKapCTBEHHBIX
BEIIECTB B OPraHU3Me

Pa3nooOpasue 8
OHOJIOrMYECKOr0O
neNcTBUS

HaHOMATEPHAJIOB

Ilpumeuanua:
JI — nexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — mabopatopusie padotsr, CP — camocrosTensHas

pabora.

2.3. Conep:kanue AUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pasaejiam) W
BHIaM padoT

Conepikanue JeKIHOHHOIO Kypca

Ne
i HanmeHnoBanue TeM (pa3/ieioB) CoaepikaHue JeKIHOHHOT0 Kypca
1. | Bompocs TOKCHYHOCTH | 1.1. OcHOBHbIE MOHATUS TOKCHUKOJIOT U
HAaHOMAaTepHaJIOB Ompenencnue TOKCHKOJIOTHH, paznessl TOKCHKOJIOTHH.

Hanorokcukonorus. Ilonsitue o BpenHoM BemiecTBe. TOKCHYHOCTD
U OMacHOCTh BeliecTBa. [lonstue n03bl. Kpusbie «mo3a-addexr.
Bunel Tokcuueckux 103 U KoHUeHTpauuid. Ilopor BpemHoro
nevictBusi. TonepantHocts. [ToHsiTue romeocrasa. Kimaccudukanms
orpasneHnii. OcTpoe M XpPOHMUYECKOe Bo3aeiicTBhe. OTnanieHHBIE
TOCJIEICTBHS.

1.2. JleiicTBHe TOKCHYHBIX BEIIECTB HA OPraHU3M.

OCHOBHBIE TYTH TOCTYIUICHHUS] TOKCHYHBIX BEIIECTB B OPTaHH3M.
Knaccudukarms TOKCHYHBIX BEIIECTB MO JEHCTBUIO HA OpraHM3M,
mo w30MpaTeNnbHOW TOKCHYHOCTH. D(PQPEKTH MpH MMOBTOPHOM
BBeJcHWH. KoMOWHUpOBaHHas TOKCHYHOCTB. MOIEKYIsIpHBIC
MEXaHU3MBI IEHCTBUS TOKCHYHBIX BemecTB. [leproas! oTpaBIieHus.
OO0ume TpUHIWIEI JCUeHWS OTpaBlieHHH. HaHoMarepuanmbl is
JIETOKCUKAIINN OPTaHU3Ma.

1.3. TOKCHYHOCTH HAHOYACTHI] H HAHOMATEPHAJIOB

TTonsarue " 3a1a4n HaHOTOKCHKOJIOT UH. Ucropus
HAaHOTOKCHUKOJIOTHH. [TprMepBI 0cTpOro W XpOHIMYECKOT'O ICHCTBHSA
BEICOKOIUCIIepcHOM mhu.  O030p [rorTepa OOepmopcrepa
«HaHOTOKCUKOJIOrHs: HOBas AWCHMIUIMHA, BO3HHMKAIOIIAS U3
W3YYeHUs YaCTHUI[ CBEpXMaJoro pasMepay. PacmperencHne d9acTHil
Mpu WHTASMIWAN. Brusame pasmepa u (QOpMBI HAHOYACTHI[ —
npuMepbl. OCOOCHHOCTH JEHCTBHSI YaCTHII B HAHOPA3MEPHOM




COCTOSHHH. OpFaHLI'MI/IHIeHI/I JJIsL HaHOYaCTHII.
TOKCHYCCKOI'O HeﬁCTBHﬂ HAaHOYAaCTHILl MCETAJUIOB, YITICPOAHBIX
HAaHOYACTHULl, MOJMMCEPHBIX HAHOYACTUIIL. OHGHKa puCka 1pu
BOSZ[GfICTBI/II/I HaHOMAaTCpHUaJIOB. OrpaHI/I‘IeHI/IH Ha HCIIOJIB30BaHUC

IIpumepsr

HaHOMAaTepHUAJIOB. Mertonst OLIEHKU 6e3zomacHoCcTH
HaHoMaTtepuanoB.  CpeactBa  3ammThl  npu  pabore  C
HaHOMaTepHaIaMH.

2. | MexaHu3MBI Ouonoruueckoro | 2.1. HaHo4acTHIbI H POXYKINHSI CBOGOIHBIX PATUKAJIOB.

JEUCTBUS HAHOYACTHUI] OOpa3oBanne akTHBHBIX (opM Kuciopona B kierke. [lepexucHoe
okucieHue nunuaoB. EcrectBeHHas 3ammra kietku ot ADK.
OxucnutensHbli cTpecc. HaHOYaCTUIIBI U OKMCIUTENBHBIN CTpecc.
[Tpumepst HY MeTanoB u OKCHI0B, BBI3BIBAIONINX OKHCIUTEIbHBIN
cTpecc. AHTHOKCUIAaHTHBIE CBOHCTBA (DYIIEPEHOB.
2.2. Hano4yacTHbl M MMMYHHAs CHCTEMa.
OCHOBHBIE KOMITOHEHTHl MMMYHHOM cucteMbl. BocmamurenbHas
peakiusa. IlpuMmepbl BOCHAIUTENBHBIX peakUUil Moj AeHcTBHEM
HaHOYACTHIl METAJJIOB M OKCUAOB. B3auMoneiicTBue HaHOYACTHI] C
KJIeTKaMH M OpraHaMd HUMMYHHOM CHCTEMBI — TIOIJIOLIEHUE
Makpodaramu, HakoIUIEHHE B cele3eHKe. HaHowacTumpl Kak
aJbIOBaHThl (YCHJIMTENM WMMYHHOI'O OTBETa IPH BaKIWHALIWH).
Hpumep - AIIOBAHTHI HA OCHOBC HAHOYACTUIl TMAPOKCHAINaTHUTaA.

3. | Hanomarepuabl i | OOmre TpeboBaHUs K BEIOOPY HAHOYACTHUI] M HAHOMATEPHAJIOB IS
HaNpaBJIEHHOT O TpaHCHOpTa | MEAMIMHCKOro MpuMeHeHus. Heopranmueckue HaHOUACTHIIBI Kak
JICKapCTBCHHBIX BCIIICCTB B HOCUTCIIU  OJ1d HalpaBJICHHOT'O  TpaHCIIoOpTa JICKAPCTBCHHBIX
Oopra’usme BemiecTB. Jlumocombl. IlpuMepsl JUMOCOMHBIX — IpENapaTos,

pa3pC€ICHHbIX 9 KIMHUYCCKOro IMpUMEHCHUS. HOHI/IMCpHBIC
HaHOYAaCTHULBI: MOJIUMEPHBIEC MHULECIJIBI, IMOPUCTBIC IMOJIMMEPHBIC
YaCTHILI, MOJIMMEPHbIE MHUKPOKAICYIbl, KOHBIOTAaThl MONUMEpPa U
JIB, nennpumMepsl. JIpyrue Bubl HAHOYACTHULl 1 HAHOMATEPHUAJIOB.

4. | PaznooOpa3zue 6uonoruueckoro | Tokcuueckoe, BOCHAJIUTENILHOE, aHTHOaKTepHaIbHOE u

JEHUCTBUSI HAHOMATEPUAIIOB TeparneBTHYECKOE JAEHCTBHE Ha MpUMEpEe HaHOYacCTHI] cepedpa U
MaTepuajioB, HX cozaepKaluxX. TOKCHYeCKoe [EHCTBHE U
BO3MOJKHOCTU MEIMIIMHCKOIO0 TPHUMEHEHHUs] HAHOYAaCTHIl JPYrux
METaJlJIOB, OKCHJIOB METAJIOB M HEMETAIIOB, YIJIEPOAHBIX
HAHOYACTHIl M HAHOYACTHIL] TIOJIUMEPOB.
Copepxxanue 3aHATHI CEMUHAPCKOI0 THIIA
r‘y‘i HaumeHoBaHme TeM (pa3/iesioB) Tun Conep:xaHue 3aHATHII CEMHHAPCKOI0 THNA

1. | Bonpocsr TOKCUYHOCTH 113 OCHOBHBIE  TOAXOABI K  M3YYEHHIO  TOKCHYHOCTH

HaHOMaTepHasoB HaHOMAaTEpHaJIOB
JleficTBHE TOKCUYHBIX BEILECTB HA OPTaHU3M
TOKCHYHOCTh HAHOYACTHI] U HAHOMATEPHAJIOB

2. | MexaHu3Mbl OHMOJIOrHYECKOr0 113 HanowacTuisl u mpoxyKIws CBOOOAHBIX paauKaIoB
JIEHCTBHSL HAHOYACTHIL HanouacTuuel 1 IMMyHHas CHCTEMa

3. | Hanomarepuasbt it | 113 | HamomaTtepmansl  ais  HampaBICHHOTO  TpaHCIIOPTa
HaIpaBJICHHOTO TpaHCropTa JIEKapCTBEHHBIX BEILECTB B OPTaHU3ME
JIEKapCTBEHHBIX BEIIECTB B
OpraHu3Me

4. | PaznooOpasue 6uonormueckoro | II3 | PaznooGpasme OHMOJIOTHIECKOTO JeHCTBUS
JICHCTBHSI HAHOMATEPUAJIOB HaHOMATEPHAJIOB

CoaepikaHue caMOCTOATEIBLHOM padoThI

Ne .

u/n HaumeHnoBanue TeM (pa3aesioB) Copep:kaHue caMOCTOSITETbHON PadoThI

1. | Bompocs TOKCUYHOCTH | IloBTOpeHHE neKkumoHHOro Marepuana. IloaroroBka K 3aHATHAM
HaHOMAaTEPHAJIOB CEMHHAPCKOT0 THIa

2. | MexaHU3MBI 6ronormueckoro | IToBTopeHne JIEKIMOHHOTO MaTepuana. [loAroToBka K 3aHATHIM
JICHCTBHSI HAHOYACTHI] CEeMHHAPCKOr0 THIA

3. | Hanomarepuaist st | [loBropeHue neKIMOHHOTO Matepuana. [ToaroToBka K 3aHATHAM
HaIlpaBJICHHOTO TPAHCIIOPTa | CEMHUHAPCKOTO THIA
JIEKapCTBEHHBIX BEIIECTB B
OpraHu3Me




4, Pa3H006pa3He OHOJIOTMYECKOro HOBTOpeHI/Ie JICKIMOHHOI'0 MatepuaJia. HOI[FOTOBKa K 3aHATHUAM
Z[ef[CTBPIH HAaHOMATCpHAJIOB CCMHMHAPCKOr'o THIIa

3. OueHoyHble MaTepuajbl /Jisi TPOBEIEHHUS] TEKYIIEro KOHTPOJS YCINeBAeMOCTH M
NMPOMEKYTOUYHOI aTTeCTAIUM 00YYAIOMINXCH MO AUCHUIIMHE (MOLYJII0)
[lo mucuunnuHe (MOIYJIIO) IPEIYCMOTPEHBI CIEAYIOLIME BUIbl KOHTPOJISI KadyecTBa
OCBOCHMS:
® TEKYILIHUN KOHTPOJb YCIIEBAEMOCTH;
® TIPOMEKYTOYHAS aTTECTAlUs O0YJAIOIIUXCS 110 AUCIHUILTNHE (MOIYIIO).
3.1. OueHouHble MaTepHaJbl 1JIsi TPOBeIEHUs TeKyllell aTTecTAMU MO JUCIUIJIAHE

(MoayJ110)
Ne | KonTposampyemsbie TeMbl (pa3/esibl) HaumeHoBaHHe OLIECHOYHOTI'O CPEACTBA
n/n
1. | Bompockl TOKCHYHOCTH HAHOMATEPHATIOB KouTtponbHsIii pabota
2. | MexaHU3MbI OHOJIOTHYECKOr0 ICHCTBUSI HAHOYACTHII KoHuTtponbHbIil pabota
3. | Hanomatepuanbsl  Juis  HampaBieHHOro  TpaHcmoprta | KoHTpombHbIi pabota
JICKaPCTBEHHBIX BELIECTB B OPraHU3ME
4. | Pa3nooOpasue OHosorudeckoro JeicTBusl HaHoMarepuaioB | KoHtponbHbli padoTa

3.1.1 TunoBbie KOHTPOJIbHbIE 3aJaHUSI WJIN WHbIe MATEPHAJIbI, HEOOXOAMMBIE IS OLEHKH
3HAHM, yMeHNH, HABBIKOB M (MJIH) ONBITA IEATEJIbHOCTH B MpoIecce TEKYIIEro KOHTPOJIsI
ycreBaeMoCTH

KoHTpoJbHbIii padoTa

Paznen «Bonpocsl TOKCHYHOCTH HAHOMATEPUAJIOB)

1. MeTtoapl aHanM3a B TOKCUKOJIOTUH, CBSI3b C KpUMUHAIMCTUKOM.

2. Bompockl OMOATHKH MPHU UCCIIETOBAHUH TOKCHYHOCTH HAHOMATEPHATIOB

3. Kpynneiimue aBapuu Ha xumudeckux 3aBojax (JIas-Konan (CIIA), Ceseso (Mranus), bxonan
(Uumus) u mp.)

4. Ilpumepsl roMeocTasa y MICKOMUTAONIUX. Perynsaius KoJau4ecTBa COJIed U BOJIbI B TeJle —
ocMmoperynsiius. Perynsauus temneparypsl Tena. Perynsauus ypoBHS TIIOKO3bl B KpoBU. Jpyrue
MIPUMEPBI.

5. Ilpumepsl KaHIIEPOTr€HHOTO U MYTareHHOTO JEHCTBUS TOKCUYHBIX BEIIIECTB.

6. HepBHOmapajMTH4eckoe JACUCTBUE HA IMPUMEpPE CTPUXHUHA. YKa3aTh MOJICKYJISIPHBINA
MEeXaHU3M. AHTUJOTHI IPU OTPABJIEHUU CTPUXHUHOM.

7. HeiictBue mopdunHa. YKazaTh MOJEKYJISApHBIH MexaHu3M. Kak W moyemy BO3HHKAaET
3aBUCHUMOCTbD, €CTb JIM BPOXKJIEHHAs! CKIIOHHOCTh K HAPKOTHUKaM?

8. Ilpumepsl MaTepHallbHOW M (DYHKIIMOHAJILHONW KYMYJISALMHM TMPU JCUCTBUU HA OPraHU3M U
KOCUCTEMBI.

9. Ilpumepsl KOMOMHHPOBAHHOTO JAelcTBUA s110B. [loka3zaTe pa3Hbie 3(pPeKTsl (aAIUTUBHOCTD,
CHUHEpPrU3M, aHTarOHU3M).

10. Inanu3Hbie METOIbI IETOKCUKAIMK. MeMOpaHsbl [Tl TMainn3a Kak HAaHOMaTepHalbl.

11. CopOmumonneie MeTonbl AeTokcukanuu. CoBpeMeHHbIE COpOEHTHBIE MpermapaTbhl Kak
HaHOMAaTEpHAaIIbI.

12. OtpaBieHus HpU HHBEKIIMOHHOM IIyTH TOCTYIUICHUS - YKYChl 3Mei: KOOpBI, TaJloKH,
rpemMydeii 3MeH U Jp. YKa3aTb OCHOBHbIE TOKCUKAHTBI, MOJIEKYJISIPHBIA MEXaHU3M M aHTUJIOTHI.
CuMnTOMBI U TIEPBasi HOMOLb.

13. OtpaBieHus npu MEepopabHOM MYTH TMOCTYIUICHHUS — OTPaBJICHUS SAOBUTHIMH TPHUOAMU:
ONeHON MOTaHKOH, MYXOMOPOM, JIO)KHBIMHU OISITAMU U Jp. YKa3aTb OCHOBHBIE TOKCHKAHTHI,
MOJIEKYJIAPHBINA MEXaHU3M U aHTUJI0Thl. CUMITOMBI U TIEPBasi IOMOILb.

14. OtpaBieHus sI0BUTHIMU PACTCHHUSIMH - aKOHUT, OejieHa, OennaoHHa (KpacaBka), IypMaH, BexX
STOBUTHINA (LIMKYTa). YKa3aTh OCHOBHBIE TOKCHKAHTHI, MOJICKYJISIPHBI MEXaHWU3M U aHTUAOTHIL
CumnTomsl 1 niepBasi nomoltilb. [I[puMeHeHrne B MeTMLIUHE.

15. OrpaBnenne ko(heMHOM U APYTUMHU MCUXOCTHUMYISATOPAMH, MEXaHU3M JIEHCTBUS, Pa3BUTHE
MPUBBIKAHUS U 3aBUCUMOCTH, TOMOILb [IPU OCTPOM OTPaBIECHUU

16. OtpaBineHue OKCHUAAMHU a30Ta U CEPbl — CUMIITOMBI, MEXaHU3M JEHCTBUS, SKOJOTHUYECKUE




MOCJICJICTBUS BEIOPOCOB.

17. OtpaBiieHHE MBIIMIBSIKOM U PTYTbIO — YyKa3aTb CHUMIITOMBI, MOJICKYJISIPHBIM MEXaHU3M
OTPABJICHUSI K METO/IbI IETOKCUKAIIUU

18. OrtpaBiieHuE 3TAHOJIOM M AallETOHOM - YKa3aTb CHUMIITOMBI, MOJIEKYJISPHBIH MEXaHHU3M
OTPABJICHUS] U METO/IbI IETOKCUKAIIUU

19. Awnamm3 crareum OOepmopcrepa (Oberdorster G., Oberdorster E., Oberdorster J.
Nanotoxicology: an emerging discipline evolving from studies of ultrafine particles // Environ.
Health. Perspect. — 2005. — Vol. 113. — P. 823-839.)

20. JlelicTBUe HAHOYACTHI] HAa pacTeHUs (O JHOKJIETOUHbIE U MHOTOKJIETOUHBIE)

21. TOKCUYHOCTb YIJIEpOJAHBIX HAHOTPYOOK

22. JleficTBHe HAHOYACTHII] HA PENPOTYKTUBHBIE (DYHKIIMH KUBOTHBIX

23. JlelicTBHE HAHOYACTHI] Ha TUIPOOHMOHTOB

24. Anamu3 MP 1.2.2522-09 BeisiBiieHHe HaHOMATEPHAIIOB, TIPEICTABJISIONINX TOTCHITUATBHYIO
OTIACHOCTH JIJIS 3/I0POBbS UeoBeka. MeTroaudeckue pekoMmeHaanuu. Y TeepxkaeHs! 1 utons 2009
25. Arammz MP 1.2.2566-09. Onenka 06e301MacHOCTH HaHOMATEPUAJIOB in Vitro M B MOJEIBHBIX
cucteMax in vivo. Metoanueckue pekomeHaanuu. Y tBepxaeHsl 10 gexadps 2009

26. Anamuz MP 1.2.2639-10. Hcnonb3oBaHWe METOJOB KOJMYECTBEHHOTO OMpEeNICHUs
HAaHOMAaTEepPUAJIOB HA TMPEANPUATHIX HAHOWHAYCTPUU. METOAMYEeCKHe PEKOMEHIAIHH.
Yreepxnaens! 24 mas 2010 r.

27. Anamuz MP 1.2.0054-11 Ilopsamok W METOIbI OLIEHKH BO3JECUCTBUSI HCKYCCTBEHHBIX
HaHOYACTHI] 1 HAHOMAaTEPHaJIOB Ha TOKCUYECKOE IEHCTBUE XUMUYECKUX BEIIECTB. MeToIn4uecKre
pekoMeHmanun. Y TBepKaeHs! 29 nexadps 2011 r.

28. Ananmuz MP 1.2.0052-11. Ouenka Bo3AeHCTBUS HaHOMATEpUAIOB Ha (YHKIIMIO UMMYHUTETA.
Metoandeckue pekoMeHaauu. Y TBepkaeHb 29 nexadps 2011 r.

29. Amamz MY 1.2.2520-09. ToOKCHKOJIOrO-TUTMEHNYECKAs OIIEHKA OE€30I1aCHOCTHU
HaHoMmaTepuajaoB. Meronnueckue ykazanud. Y TBepxaeHbl 05 utons 2009 r.

30. Anaim3 MY 1.2.2635-10. Meauko-06rosornueckas oreHKa 0e301acHOCTH HaHOMAaTEPHAJIOB.
Mertoauueckue ykazanus. Y TBepkeHbl 24 mas 2010 r.

Pa3znen «MexaHn3Mbl OMOJOTHYECKOTr0 JEMCTBUS HAHOYACTHUILY.

1. [Tpumenenne Hanouactuil 1102, ZNO u SiO2 B MPOMBIIIUIEHHOCTH U B KOCMETHKE.

2. ®orokaranutuyeckoe nerictBue HaHodacTuil T102. TIpiMeHeHHE B CTPOUTENBCTBE U IS
OUYHCTKHU BO3IyXa.

3. IIpou3BOACTBO M MEPCHEKTUBBI MIPUMEHEHUS YIIIEPOIHBIX HAHOTPYOOK, BO3MOKHBIE ITYyTH UX
MOCTYIUICHHUS B OpraHu3M Jitojiel u B duocdepy.

4. BopopacTBopuMbIe MpPOU3BOAHBIE (YIJIEPEHOB — MPOHUKHOBEHHE uepe3 OUOJIOTHYecKue
0aprepbl, THTUOMpOBaHUE (PEPMEHTOB, AHTHOKCHIAHTHBIE CBOMCTBA

5. BozgetictBue Hanouactui Ha JJHK.

6. [Tosib3a ¥ OMACHOCTH COTHIIE3AIUTHOM KOCMETHKH C HAHOYACTULIAMU

7. [lpumepsl BOCIAMUTEIbHBIX pEaKLUN MO JeCTBUEM HAHOYACTHI] METAJNIOB

8. [IpuMepsl BOCHAIUTENBHBIX PEAKIUI MO IeHCTBUEM HAHOYACTHULl OKCHIOB

9. BakiuHbl Ha OCHOBE HAHOYACTUI] (B.TOM YHCIIE JTUTIOCOMAIIbHBIE BaKI[UHBI)

10. UckyccTBeHHBIE BUPYCHI HA OCHOBE HAHOYACTHI]

Paznen «HaHomarepuanbl Juisi HampaBJIEHHOTO TPAHCIOPTAa JIEKAPCTBEHHBIX BEIIECTB B
OpraHu3Me

1. TIlpumepsl HCHONB30BAaHUS HAHOUYACTHI] cepebpa  (paHO3KHBIAIOIINE  TMOBS3KH,
OaKTepUIUAHbIC TTOKPBITHUS U T.1.)

2. MarHuTHO-KUAKOCTHAs TUIIEPTEPMUS KAK METOJI IPUMEHEHHUSI HAHOYACTHIL 1JIs JICUCHHS paKa
3. Vctopust OTKPBITUS U UCCIAEAOBAHUI JIUTIOCOM

4. PaznuyHble METObI MTOTYYECHHUS JIMTIOCOM, B T.U. HATPY>KEHHBIX JIEKAPCTBEHHBIMU BEIIECTBAMU
5. JIMmocoMsbl B KOCMETHKE

6. IIpousBocTBo Munocom B Poccun

7. BoopacTBOpUMBbIE MOJIUMEPHI — MOJUBUHUIMUPPOJUIOH, MOJIUITUIECHTIIUKOJIb — CBOWCTBA,




MCTOJbI CUHTC3d, IPUMCHCHNUEC B MCIAUILIUHC

8. HpOMBIH_UICHHO MPOU3BOAMMEBIC JICKAPCTBCHHLIC TIIpCHapaTtbl Ha OCHOBC MOJIMMCPHBIX
HOCHUTEEN

9. Mukpokarncyisl B MEAULIMHE - IPUMEPbI

10. IIpoeKThl IO CO3/TaHUI0 HAHOCTPYKTYPUPOBAHHBIX HOCUTENEH /17151 MEAULIMHBIL, 10//IEP>KAHHbIE
POCHAHO

Paznien «Pa3HooOpazue 6GHOJIOTHIECKOTO JICHCTBHS HAHOMATEPHATIOBY

1. Tokcuueckoe IICﬁCTBPIG N BO3MOKHOCTU MCIUIMHCKOI'O NPUMCHCHHA HAHOYACTULl MCTAJIJIOB
(kpome cepebpa)

2. Tokcuueckoe IICﬁCTBPIG U BO3MOXHOCTH MCAULIMHCKOTO INMPUMCHCHUA HAHOYACTHIL OKCHUIOB
METaJIOB

3. Tokcuueckoe I[GﬁCTBI/IC U BO3MOKHOCTH MCIAWINUHCKOTIO MPHUMCHCHUSA HAHOYACTHUI[ OKCHIOB
HEMETaJJIOB

4. Tokcuyeckoe )IGI\/’ICTBI/IC M BO3MOXHOCTHU MCIUITUHCKOT'O MPUMCHCHHA YIIJICPOAHBIX HAHOYACTHL]
5. Tokcuueckoe HCﬁCTBHG M BO3MOXHOCTH MCIUIMHCKOI'O NPUMEHCHUA HAHOYACTUI] ITOJIMMEPOB
3.1.2. Meroanuyeckue MaTepHaJbl, ONpelesiOlie MNPoUeAYPbl OLEHUBAHHUS 3HAHMIA,
YMeHHii, HABBIKOB M (/M) ONbITA /IeSITeJILHOCTH B X0/1e TEKYLIEro KOHTPOJIS YCIeBAeMOCTH
KonrpoJsbHas padora

OHGHI/IBaeTCSI HE TOJIBKO FHY6I/IHa 3HAHUHM TIOCTAaBIICHHBIX BOIIPOCOB, HO W YMCHHUC
HN3JIOKHUTH ITMCBMECHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOSITENbHOE 00001IeHNe MaTeprana. M3noxxenne marepuaia 6e3
(bakTHYECKUX OIIHOOK.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOTa COOI0/IEHbI BCE KPUTEPHH.

OneHka «xopouto» CTaBUTCA, €clid 0Oy4JaIOUIUIiCS TBEPJIO 3HAET MaTepHal, rpaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT MPaKTUYEeCKylo 0a3y, HO JOIMYyCKaeT HECYIIECTBEHHbIE
MOTPEIIHOCTH.

OneHka «yodogremsopumenbHo» CTaBUTCS, €CIU 00yJaroIInics OCBOWII TOJIbKO OCHOBHOM
MaTepual, HO He 3HAeT OTAENbHBIX JIeTalel, J0MyCKaeT HETOYHOCTH, HEJIOCTATOYHO MPaBUIIbHbIE
(GbOopMyIUPOBKHM, HapyllaeT IOCIEeI0BAaTEIbHOCTh B HU3JI0OKEHUM MaTepuaia, 3aTpyAHSETCs C
OTBETaMHM, IOKa3bIBAET OTCYTCTBUE JIOJDKHOM CBSI3M MEXIYy AaHaJU30M, apryMeHTaluued Hu
BBIBOJIAMHU.

OueHka «HeyoosriemgopumenvHoy CTaBUTCS, €ClAu OOydJalolIMiicss HEe OTBEYaeT Ha
MTOCTABJICHHBIE BOIIPOCHI.

3.2. OueHo4Hble MaTepHAJIbI VIS POBEAeHUs IPOMEKYTOUHOI aTTecTaluu
3.2.1. Kputepum ouieHKH pe3yJibTaTOB 00y4eHUs M0 JUCHHUIIHHE (MOYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTeu oLeHUBAHMS Pe3yJbTATOB 00yYeHUS
OLlCHUBAHMA o0yueHuUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 U3JaracT, ONUpasich Ha 3HAHUSA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HaHMH JAeNaeT KBaIH(UINPOBAHHBIC
BEIBOZBI M 0000IIEHNS], CBOOOTHO OTIEPUPYET KATETOPUSIMH U TIOHATHSIMH.
Ywmeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemaTth ydeOHO-
npodeccoHanbHBIE  3aMadud  WIM  33aHdS, YBEPEHHO, JIOTHYHO,
TIOCIIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PELICHUE, UCTIONb3Ys
Hay4HBIC TIOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiACs BIIAAEET PAMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHHEM
palvoHATBHBIX METOAMK) PEHICHHS CIIOXHBIX MPOQEeCcCHOHATBHBIX 3a1ad,
TIPEACTAaBICHHBIX JETOBBIMH UTPAaMH, KeiicaMu U T.11.;

[Ipu pemeHny MpoIeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOH TEOPETHYECKHX MOJIOKEHUH ¢ TpeOOBAHMSIMU DPYKOBOASAIINX
JIOKyMEHTOB,

- 3JI0KEHMS MBICITIEH B JIOTHYECKOH MOCIIEJOBATEIbHOCTH,




- CaMOCTOSITEILHOTO aHan3a (haKThl, COOBITHH, SBICHHUM, TIPOIIECCOB B UX
B3aUMOCBSI3U M JIUAJICKTHICCKOM Pa3BUTHH.

XOPOIIO 3Haer: - o0yJaroIIuiicss TBEPAO YCBOWJI MaTepual, JOCTATOYHO TPAMOTHO €ro
H3JIATaeT, OMMPAsCh Ha 3HAHUS OCHOBHOM W JIOTIOJTHHUTEILHOU JTUTEPATYPHI,
- 3aTpyaHsAeTcs B (OPMYIHPOBAHWU KBATU(HUIMPOBAHHBIX BBIBOJIOB W
0000IIEHH, ONMepUpyeT KATCrOPUSIMH M TOHATHSIMH, HO HE BCeraa
MPAaBHJIHLHO UX BEPUPHUIUPYET.

YwMmeer: - 00yJarOIIUIICS YMEET CAMOCTOSATENIFHO M B OCHOBHOM TIPABHIILHO PEIaTh
yueOHO-TIPOGECCHOHATBPHBIC 3aJlaud W 3aJaHus, YBEPCHHO, JIOTMYHO,
MOCJICIOBATEIFHO W apryMEHTHPOBAHO H3JIaraTh CBOE pEICHWE, HE B
MOJTHOM MEepe WCIOJNIb3Ysl HayYHBIC TIOHATHS W CCHUIKA Ha HOPMATHBHYIO
0azy.

Brnaneer: - OOydYarOUMIACS B IICJIOM BIIAJICET PAIMOHAIHLHBIMU METOIAMU PEIICHHS
CJIOKHBIX TPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICIOBBIMU UTPAMU,
KelicaMu M T.]I.;

Ilpu pemreHEr CcMOr MPOAEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
NIYOUHHOCTH HABBIKOB,

- BBIZICJICHUS TJIABHOTO,

- M3JIOKEHHSI MBICJICH B JIOTUYECKOW TOCIIEI0BATEIEHOCTH,

- CBS3KH TCOPETHYCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIIAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHH, SBJICHUMH, MPOIECCOB B MX
B3aMMOCBSI3H U JUATCKTHYCCKOM Pa3BUTHH.

YIAOBJIETBO- 3HaeT: - o0ydJaronuiics OpUeHTHPYETCSl B MaTepuaie, OHAKO 3aTPYJHSIETCS B €ro
PUTEJIBHO H3JI0’)KEHU U,
- TOKa3bIBa€T HEIOCTAaTOYHOCTh 3HAHUM OCHOBHOM U JIOMOJTHUTEIbHOMU
JUTEPATYPHL;

- c1abo apryMEeHTHPYET HayuHbIE NTOTOKEHHS;
- MPAKTUYECKU HE CIOCOOEH CPOPMYIUPOBATH BBIBOJbI U 00OOIICHHST;
- YACTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.
VYwmeer: - o0yuarouuiicsi B OCHOBHOM YMEET PeIIUTh y4eOHO-TPOo()ecCHOHANBHYIO
3aJady WK 3aJaHue, HO JOMyCKaeT OMMOKHU, cnabo apryMeHTHpYET CBOE
pelIeHre, HEAOCTaTOUHO HCIIONb3yeT HAYYHBIC MOHATHA U PYKOBOASIINE
JIOKYMEHTBIL.
Brnaneer: - oOywaromuiicsi BiazieeT HEKOTOPHIMH palMOHAJIBHBIMU METOAAMHU
PpeLIeHns CIOKHBIX PO ecCHOHATIBHBIX 331a4, IIPEACTABICHHBIX AEIOBBIMH
UrpaMu, Keicamu U T.1.;
[Ipu pemeHnn MPoOIEMOHCTPUPOBAI HEOCTATOYHOCTh HABBIKOB
- BBIJICJICHUS TJIABHOTO,
- U3JIOKEHMS MBICIIEH B JIOTHYECKOH 11OCIIE0BATENbHOCTH,
- CBA3KHM TEOPETHYECKHX IIOJOKEHHH C TpeOOBaHHMAMH PYKOBOASIINX
JOKYMEHTOB,
- CaMOCTOSATEIBHOTO aHajM3a (haKThl, COOBITHH, SBJICHHUH, IIPOLECCOB B HX
B3aMMOCBSI3M U THAJICKTUYECKOM Pa3BUTHH.
HEYJIOBJIETBO- 3HaerT: - 00yJarommiicss He yCBOMII 3HAUUTEIIFHON YaCTH MaTepHaa;

PUTEJIBHO - HE MOXKET apryMEHTUPOBATh HAyYHbIE MTOJIOKEHUS;
- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB U 0000IICHNH;
- HE BJIAJ€ET CUCTEMOI MOHATHI.

YwMmeer: o0yJaromuiicss He MOKa3al YMEHHE pelatbh y4eOHO-TpoQecCHOHATBHYIO
3aJa4y WIH 33/IaHHe.
Bageer: HE BBINOJNHEHBI TPeOOBaHMUS, NPEIbABISEMbIC K HAaBBIKAM, OLCHUBAEMBIM

«(YOOBJIETBOPUTEIIHLHO».
3.2.2. KoHTpoabHBIE 3aaHUS W/WJIH WHbIe MATEPHAJIbI ISl MPOBEIEHHUsI TPOMEKYTOUHOI
aTTecTaluu
Cnucok BONPOCOB [IJIsl YCTHBIX OTBETOB (BAPHAHTHI TECTA)

1) TOKCHYHOCTH - ITO
1 — MUHMMaIBHAs /1034, TIPU KOTOPOH MPOSIBIISIETCS OTPaBJICHUE, 2 — MEpa OMACHOCTH BEUIECTBA
JUIS 4eI0BeKa, 3 — Mepeio3upoOBKa BEIIeCTBa, 4 — Mepa HECOBMECTUMOCTH BEIIECTBA C )KU3HBIO
2) I'omeocTas - 3T0 CIOCOOHOCTh OMOJIOTHYECKOTO 00BEKTa
1 — K cOXpaHEHHIO TIOCTOSHCTBA BHYTPEHHEW Cpellbl OpraHu3Ma M YCTOWYHMBOCTH OCHOBHBIX
¢dusnosorndeckux GyHKIUNA TPU U3MEHEHUHU YCIOBHI OKpYXKarolield cpefibl, 2 — K U3MECHCHHIO
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BHYTPEHHEH cpenpl OpraHu3Ma W OCHOBHBIX (DU3MOJIOTHYECKUX (YHKIMHA TMpU HU3MEHEHHUU
YCIIOBUHM OKpY’KaroLei cpespl, 3 — K COXpaHEHUIO [IOCTOSIHCTBA BHYTPEHHEN CpeJibl OpraHu3Ma u
YCTOMYUBOCTH OCHOBHBIX (PU3NOJIOTHUECKUX (PYHKIIMH MTPH MOCTOSHHBIX YCIOBUSAX OKPYXKArOIIEH
cpensl, 4 — K Macco- ¥ TeII00OMEHY C OKPYXKAIOIICH Cpeio pH JTFOOBIX YCIOBHSIX OKPYKaIOIIEH
Cpelpbl.

3) Ilpu pyHKIIMOHATBHON KyMYJISIIIUN TIPOUCXOIHT:

1 — HakomIeHNe BPeIHOTO BELIECTBA B OpraHU3Me IIPU NOBTOPHBIX BO3JACHCTBUX, 2 — HApaCTaHUE
W3MEHEHUN B OpraHu3Me, BbI3BAaHHOE IIOBTOPHBIM BO3JEHCTBUEM BEILLECTB, 3 — MPUCIOCOOICHHE
OpraHus3Ma K JeCTBUIO BPEIHbIX BEILIECTB, 4 — pa3pylLIECHUE IEUYEHHU.

4) o nanaeiM OGepaopceTepa, yacTulsl AuaMeTpoM B 20 HM Hanbouee 3hhekTuBHO ocenaroT:

1 - B ropranu, 2 - B Tpaxee, 3 - B OpoHxax, 4 - B aJlbBe0Jax

5) HanouacTuiisl XuMMUYECKH HHEPTHBIX OJUMEPOB, HapuMep, proporiacra:

1 — He TOKCHMYHBI ¥ He 00JagalOT KaTAJIMTHYECKUM JEWCTBHEM; 2 — 00JaJaroT
(OTOKATATUTHUECKUM JIEHCTBUEM; 3 — TOKCUYHBI B ONPEENIEHHON /103€; 4 — TOKCUYHBI B JTH000M
703e€.

6) He MOryT BBI3BIBaTh OKUCIUTEIBHBIN CTPECC M BOCTIAUTEIBHYIO PEAKIIHIO:

1 - manouactuisl T102, 2 - HaHo4acTuIpl AQ, 3 - HaHodacTuilpl CU, 4 - MPaBHIILHOTO OTBETA HET
7) B kauecTBe aJbIOBAHTOB (KOMIIOHEHTOB BaKIMH, YCUJIMBAIOIIUX WUMMYHHBIH OTBET) MOTYT
HCIO0JIb30BATHCSA:

1 - qumocoMel, 2 - HAHOSMYJIBCHH, 3 — HAHOYACTHUIIBI THIPOKCHAIIATUTA, 4 — BCE MTEPEUYHCICHHOE
8) B kauecTBe HEOPraHUYECKUX HOCUTEJIEH JIEKapCTBEHHBIX BEIIECTB MOT'YT HCIIOJIb30BaThCS

1 — manouactuibl Me3onopuctoro SiO2, 2 — naHodacTuibl Ti02, 3 — MAarHUTHBIC HAHOYACTHUIIBI
Fe30s, 4 — Bce epevnCcIICHHBIC BBIIIE

9) «CT31C»-TUIOCOMBI - 3TO JINIIOCOMBI, TOKPBITHIE

1 — rugpodoOHBIMU modUMepaMu, 2 — (TOPCOACPKAMMMH  TOJIUMEPAMH, 3 —
BOJIOPAaCTBOPUMBIMU NOJUMEpaMHu, 4 — TUAPOGUIBHBIMU TOJTUMEPAMHU.

10) Hanowactwuiier Ha ocHOBe F€304

1 — B oTHaNeHHOMN MEepCHEKTUBE MOTYT IPUMEHSTHCA B MEAMIIMHE, 2- HE MOTYT MPUMEHATHCS B
MEHIINHE, T.K. BBI3bIBAIOT OKUCIUTEIBHBIN CTPECcC, 3 - HE MOTYT NPUMEHSATHCS B METUIIUHE, T.K.
HAKaIlJIMBAIOTCS B IICUCHU U CElIe3€HKe, 4 — YK€ UCIOJIb3YIOTCS B MEAUIIMHE

OTKpBITBIE BOIIPOCHI

1. Onpenenenue Tokcukonoruu. [loustue no3el. Kpupas «mo3a-apdexry.

2. [lonstre romeoctasa. [Ipumepsl romeoctaza y MICKOIUTAIOMINX.

3. Octpoe u xpoHnyeckoe Bo3aeiicTeue. OTaaTeHHbIE TOCIEICTBHSL.

4. OCHOBHBIE ITyTH MOCTYIUICHUSI TOKCUYHBIX BELIECTB B Opranusm. [leprosl oTpaBieHuUs.

5. OcobeHHOCTH NEHCTBHS YaCTHI] B HAHOPA3MEPHOM COCTOSIHUH.

6. Ilonsatne HaHOTOKCHUKOJOTMH. Bnusnue ¢opmel HaHoudacTul. OpraHbl-MUIICHUA IS
HAaHOYACTHII.

7. OneHka puCKa MpH BO3ACHCTBHMM HaHOMarepuanoB. CpeacTBa 3aluThl MpH paboTe ¢
HaHOMAaTepHallaMu.

8. HanouacTuibl 1 OKUCIUTENbHBIN cTpecc. [Ipumepsi.

9. BocnanurenbHas peakius Mpu IeHCTBUN HAHOYACTHIL.

10. BzaumopeiicTBrUE TUIOCOM € KIETKAMH M OpraHaMi UMMYHHOW CHUCTEMBI. JlunocomanbHbie
BaKIIMHBI (BUPOCOMBI).

11. Heoprannyeckue HAHOYACTHUIIBI TSI HATPABJICHHOTO TPAHCIOPTA JIEKAPCTBEHHBIX BEIIIECTB.
12. JIumocoMsl 17151 HApaBIE€HHOTO TPAHCIIOPTA JEKAPCTBEHHBIX BEIIECTB.

13. Ilpumepbl MOIMMEPHBIX HAHOYACTHI[ JJs HAMpPaBIEHHOTO TPAHCHOPTa JIEKAPCTBEHHBIX
BEIIECTB.

14. Toxcuueckoe AEUCTBUE U MEIUIIMHCKOE IPUMEHEHHE HaHOYacTHUI cepedpa.

15. Tokcuueckoe J€HCTBME W BO3MOKHOCTH MEIMIMHCKOTO IPUMEHEHHS YIJIEPOJHBIX
HaHoYacTull (HaHOTPYOOK, QyJIepeHOB, HAHOAIMA30B)




3.2.3. MeTtoanyeckue MaTepHaJbl, ONpelesioOlde MNpPoUeAYPbl OLEHUBAHMS 3HAHMIA,
YMEHHii, HABBIKOB B X0/i¢ IIPOMEKYTOYHOM aTTecTaluu
IIpouenypa oneHuBaHus 3HAHMII (TecT)

[pemraraeMoe KOJIUIECTBO 3aTaHMHA 20

[TocnemoBaTenbHOCTh BEIOOPKU OrnpeJieniena o paszenam

Kputepun onenku - IPaBWIBHBINA OTBET HA BOIPOC

«5» ecnu paBUIbHO BbINONHEHO 90-100% TecToBBIX 3agaHui

«4» ecin MPaBWIBHO BBIMOIHEHO 70-89% TecTOBBIX 3aaHUI

«3» ecin MPaBHIHHO BBHITIONHEHO 50-69% TeCTOBBIX 3aMaHuUit
IIpouenypa oneHuBaHus 3HAHMIA (YCTHBII OTBeT)

[Ipenen AnUTENBHOCTH 10 MuHYT

IIpennaraemMoe KOJIUYECTBO 3aJJaHUI 2 Bompoca

IMocnenoBateabHOCTD BEIOOPKH BompocoB u3 | CirydaiiHas
KKJIOT0 pasjena
Kputepun oneHku - TpeOyeMbIit 00beM U CTPYKTYpa

- U3NIOKEHHE MaTepHraia 6e3 (paKTHIecKUX OmuOoK

- JIOTHKa H3JI0KEHHSI

- UCIIOJIb30BAHNE COOTBETCTBYIOIIEH TEPMHUHOIOT MU

- CTWJIb PEYH U KYJIbTYpa peun

- mo00p MPUMEPOB UX HAYYHOW JIUTEPATYPhI U IPAKTUKH

«5» ecnu TpeOOBaHHUS K OTBETY BBIIIOIHEHBI B IOJHOM 00beMe

«4» ecnu B 1IEJIOM BBITNIONHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CTb
HeOObIINEe HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB

«3» ecnu TpeOOBaHHUS BBHINOIHEHB! YaCTUYHO — HE BBLIEPKaH 00beM, ecTh

(l)aKTI/I‘ICCKI/IC OI_HI/IGKI/I, HapymeHa JIOTUKa H3JI0KCHHU,
HEAOCTATOYHO MCIOJIB3YETCA COOTBETCTBYIOIIAsI TEPMHUHOJIOT U

IIpouenypa oumeHMBaHUsI YMEHMH W HABBIKOB (pellleHHE MPO0JeMHO-AHAJIUTUHYECKUX M
NMPAKTHYECKUX Y4eOHO-PO(heCcCHOHATIBLHBIX 32/1a4)

[IpennaraemMoe KOJIM4ECTBO 3aJaHUIl 1
[MocnenoBaTebHOCTh BHIOOPKHU Crnydaiinas
Kpurepuu oneHku: - BBIJICJICHUE U TIOHUMaHHUE ITPOOIIEMBI

- YMeHHe 000011aTh, COMOCTABMIATH PA3JINYHBIC TOUKH 3PEHU

- TIOJTHOTA UCTIOJIb30BAHMSI HCTOYHHUKOB

- HaJIMYMe aBTOPCKOM ITO3UIHH

- COOTBETCTBHE OTBETA MTOCTABIEHHOMY BOIIPOCY

- WCIONB30BaHHME COIMAJIBHOTO OIbiTa, Matepuanos CMU,
CTAaTHUCTUYECKUX JTAHHBIX

- JIOTUYHOCTH U3JI0KEHUS

- YMEHHe cJieaTh KBaJu(UIIMPOBAHHbBIE BHIBOIBI U 0000IIEHHS C
TOYKH 3pEHUsI pelieHust Mpo(ecCHOHANBHBIX 3a71a4

- YMEHUE IPUBECTH IIPUMEP

- OIOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMUHOIOTHEN

«5» ecn TpeOOBaHMUS K OTBETY BBHIIOIHEHHI B ITOJTHOM 00BEMe

«4» ecn B IICJIOM BBIIIOJTHEHBI TpeOOBaHWA K OTBETY, OJHAKO €CTh
HEOONBIIE HETOYHOCTH B HW3JIOKEHHU HEKOTOPHIX BOIIPOCOB.
3arpyausercs B (QOPMYIUpOBAaHMM  KBAIH(HUIIUPOBAHHBIX
BBIBOJIOB M 00OOIIIEHNI

«3» ecm TpeOOBaHMS BHIIIOTHEHBI YaCTHIHO — MBITAETCS 0OOCHOBATh CBOKO
TOYKY 3pEHHs, OmHAKO cinabo apryMeHTHpYeT HaydHbBIe
TONOXKCHUS, TPAKTHUECKH HE CHOCOOCH  CaMOCTOSTEIEHO
chopMynupoBaTh BHIBOABI W OOOOIICHWS, HE BHIWT CBS3b C
poQeCcCHOHATBHON eI TeThHOCTHIO

4. YyeOHO-MeTOAMYECKOe M MaTepHaJbHO-TeXHHYeCKOe ofecnmedeHHe MCHHUIIMHBI
(MomyJist)
4.1. DneKTpOHHBbIE YUeOHbIe U3aAHUS
1. BBenenue B HaHOoTexHousoruio : y4eOnHuk / B. WM. Maproaun, B. A. Xabpes, I'. H.
JlykpsinoB, B. A. Tynuk. — Cankr-IlerepOypr : Jlansb, 2022. — 464 c. — ISBN 978-5-
8114-1318-8. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTpOHHO-OUOINOTEYHAs cUCTeMa. —




URL: https://e.lanbook.com/book/211034. — Pexum jpgoctyna: Juis aBTOPH3.
I10JIb30BATEIEH.

2. Eroposa, E. M. HaHOTEeXHOJOTHH: METOJOJIOTHS HCCICIOBAaHUNA JEHCTBUS HAHOYACTHIL
METaJUIOB Ha OuoJoruueckue oOBEKTH : yueOHoe mocobue s By3oB / E. M. Eroposa,
A. A. KybarueB. — Mocksa : M3marensctBo FOpaiit, 2023. — 188 c. — (Bsicmiee
obpazoBanmue). —  ISBN 978-5-534-12250-3. —  Tekct :  OJCKTpOHHBIA  //
OopazoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/517021.

3. Hanomarepuanbl. CpoiicTBa M cdepsl npuMeHeHHus : ydeOnuk s By3oB / I'. W.
Jxapaumanuesa, K. A. Kepnpanuesa, A. B. Merenuna, U. E. Ydusan., — 3-e usg., crep.
— Canxr-IletepOypr : Jlans, 2021. — 200 c. — ISBN 978-5-8114-7884-2. — Tekcr :
mekTpoHHbId /  Jlane  :  anekTpoHHO-OMONMoOTewHas — cucrema. —  URL:
https://e.lanbook.com/book/166935. — Pexum focTyma: i aBTOPHU3. IMOJIb30BATENCH.

4. Pemnenb, A. A. Marepuaiibl 1 METOAbl HAaHOTEXHOJOTHH : yueOHoe mocobue / A. A.
Pemmiens, A. A. BameeBa. — ExarepunOypr : Yp®V, 2015. — 136 c. — ISBN 978-5-
7996-1401-0. — TexkcT : ayeKTpoHHEIH // JIaHb : AIEeKTPOHHO-OMOIMOTeYHAs CCTeMa. —
URL: https://e.lanbook.com/book/99097. — Pexum pgoctynma: Juis  aBTOPH3.
MI0JIb30BATEIEH.

4.2. DieKTpoHHBbIE 00pa3oBaTebHbIE PeCypChl
1. DnextponHas 6uGnHoTedHas cucrema «9BC FOPAWIT» Biblio-online.ru (95C «Opaiit»)
[DnexTponHsIii pecypc]. — URL: https://urait.ru/.
2. DnexTpoHHO-OMOMMoTeynass cucrema ZNANIUM [Onektponssiii pecypc]. — URL:
https://znanium.com/.
3. DnekrponHas OnbimoTeuHas cucrema «KOHCyIIbTaHT CTyIeHTa» [ DIeKTpOHHBIN pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOnuoteka [OnektpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuoteka «KubepJlenunka» [Dnekrponnslii pecypc]. — URL:
http://cyberleninka.ru/.
6. Hudopmanmonnas cucrema «EamHOoe OKHO m0CTynma K 00pa3oBaTeNIbHBIM pecypcam»
[Dnexrponnsrii pecypc]. — URL: http://window.edu.ru/.
7. ®denepanbHbIi IEHTP HWHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB [ DJIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe NpodeccHOHAIbHBIE 0a3bl JaHHBIX U HH(POPMANMOHHBbIE CIIPABOYHbIE
CHCTEMBI

OOyuatromumcsi oOecrieueH JoCTyn (yAaJE€HHBIH JIOCTYIN) K HIDKE CICAYIOIUM
COBPEMEHHBIM MPO(HecCHOHANTBHBIM 0a3aM JaHHBIX U HH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM:

1. CnoBapu wu o»HHMKIONEAMH Ha AxkaaeMuke [DnektpoHnelii pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema nHpOpMaIMOHHO-TIPABOBOTO oOecnieueHus «[apanT» [DeKkTpoHHbIN pecypc]. —
URL.: http://ivo.garant.ru/.

4.4, KoMIUIEKT JIMIEH3HOHHOTO W CBOOOJHO PACHPOCTPAHSIEMOIr0 TPOTPAMMHOIO
o0ecrne4yeHnsl, B TOM YHcJe 0Te4eCTBEHHOI0 POM3BOJACTBA

1. JIuueH3moHHOE porpaMMHoOeE oOecrieueHue: onepanroHHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxeHuit Microsoft Office.

2. CB0OOJHO pacnpocTpaHseMoe MporpaMMHOe obecrieueHue: CBOOOIHBIE MMAKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.

3. IIporpammHoe o0ecreueHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPAaBOYHO-TIPABOBas
cucrema «lapant» (DneKTpoHHBIN nepuoandeckuil cnpaBouyHuk «Cucrema TAPAHTY),
obpasoBatenbHas mnathopma FOPAUT (Dnekrponnas Guémmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (3BC «IOpaiity»)), >1eKTPOHHO-GHOIMOTEUHAs CHCTeMa
ZNANIUM, snextponHas 6ubnnoteunas cuctema «KOHCYIbTaHT CTyIeHTay.

4.5. O6opynoBaHue U TeXHMYECKHUE CPeACTBA 00y4eHusl
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https://urait.ru/
https://znanium.com/
https://www.studentlibrary.ru/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://window.edu.ru/
http://fcior.edu.ru/

Jis peanuzanuyd JUCHHUIUTAHBL (MOIYJS) HCIONB3YIOTCS YYeOHBIC ayIUTOPUU IS
MPOBENICHUST YUYEOHBIX 3aHATUH, KOTOpBIC OCHAIICHB OOOpPYIOBAaHHUEM U TEXHUYCCKUMU
cpeacTBaMu OOy4eHHUs, U MOMEUICHUS JUII CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpble
OCHAILEHbl KOMITBIOTEPHON TEXHUKOM C BO3MO>KHOCTBIO MOJAKIKOUYEHUS K ceTH «HTepHeT» u
oOecreveHbl JIOCTYIIOM B JJIEKTPOHHYI0 HWH(OpMaMOHHO-00pa3zoBaTenbHylo cpeny PXTY
uM. JI.W. Menneneesa. [lomyckaercst 3aMeHa 000py/TI0BaHUS €T0 BUPTYaJbHBIMU aHAJIOTAMHU.

HaumeHoBaHue y4eOHBIX Ay UTOPHIl IS OcHaleHHOCTh YYeOHBIX AyAUTOPHIl ISl IPOBeIeHUS
NpoBeAeHUs y4eOHbIX 3aHATHH H Y4eOHBIX 3aHATHI ¥ MOMeEIeHU i U1 CAMOCTOSITe TIbHOM
MOMeLIeHUI JJIs1 CaMOCTOSITeJIbHOI pa6oThI 000pyI0BAHMEM U TEXHHUYECKMMH CPeICTBAMHU
padoTer* o0y4eHust
VYueOHble  ayauTOpUu  JUId  TIPOBeJCHMs | YueOHas ayIuTOpusl YKOMIUIEKTOBaHA CIELHaIN3UPOBAHHON
y4eOHBIX 3aHITHIH MeOenplo, OTBEYAIOIIEH BCEM YCTAHOBJIEHHBIM HOpMaM U

TpeOOoBaHUSAM, 00OpYJOBAaHHEM M TEXHHYECKHMMHU CPEICTBAMHU
00y4eHus (MOOMIIBHOE MYJIBTUMEANHHOE 000pYIOBaHHUE).
[omemenue 11t caMOCTOSITENBEHON padoThI IloMemenne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHMKOHM ¢
BO3MOXKHOCTBIO ~TOAKIIOYeHUsT K cern «VHTepHeT™» u
obecrieueHHeM JOCTyna B DJIEKTPOHHYIO HWH(OPMAalHMOHHO-
obpazoBatenpHyto cpeny PXTY um. J[.. MenneneeBa u k
9bC.

* Homep KOHKpETHOW ayAMTOpUM YKa3aH B IpHKa3ze 00 ayAuTOpHOM (OHJIE, paciicaHUW y4eOHBIX 3aHITHH U
pacIcaHuy MPOMEXYTOUHOW aTTeCTAIIUH.
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