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1. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

1.1. leau u 3a0a94d  AUCHUILIMHBI

eas ocBoeHHS] IWCIHUILIAHBI- MOJITOTOBKA  BBHICOKOKBATH(UIIMPOBAHHBIX
CHELHAIINCTOB B 00JIaCTH OMOMEIUIIMHCKUX TEXHOIOTHH, CIIOCOOHBIX BBLIMOIHITDL UCCIEIOBAHUS
B 00JacTM HaHOTEXHOJIOTUH, CAMOCTOSITENFHO IJIaHUPOBATh XOA paboOThl W MOIOHpaTh
HEOOXOIUMBIE METOIbI JIJIsl PEIICHHS] KOHKPETHBIX 3a/1a4.

3agauu AMCHUILIMHBIL:
-IPOYHOE YCBOCHHE TEOPETUUECKUX OCHOB HAHOMEIUITUHCKUX TEXHOJIOTUH;
-popMHUPOBaHNE Yy CTYACHTOB 3HAHUH W YMEHUH, MO3BOJISIOMIUX MPOTHO3UPOBATH BO3MOXKHBIC
CBOICTBa HAHOCHCTEM, UX OHMOJOTHMYECKYIO (B TOM YHCIE TOKCHUKOJIOTMYECKYI0) aKTUBHOCTh U
($U3MKO-XMMHUYECKHE CBOMCTBA;
-bopMupOBaHUE y CTYJCHTOB 3HAHUI ¥ YMEHUM, TO3BOJIIOIINUX OLIEHUTh BO3MOXHBIN 3 ekt B
3aBUCHMOCTH OT XapaKTEPUCTHK HAHOMATEepraia U C TOYKU 3PSHUS €T0 CTPYKTYPBL;
-opMupoOBaHUE PEICTABICHUN O MPUHIUIAX (POPMUPOBAHUS HAHOCUCTEM.

1.2. Ilnanupyemble pe3yJbTaThl 00y4eHUs

B pesynbpTaTe 0CBOCHUS NaHHOM AUCHMILTUHBI Y o0ydaroumxcs GopMUPYIOTCS CIIEAYOIINe
KOMIICTCHIINU

JIIK-1. CnocoGeH mpoBOIUTh HAYYHO-UCCIIEI0BATEILCKHUE JIA0OpATOPHBIC PAOOTHI U
JKCIIEPTH3Y OMOJIOTUYECKOTO MaTepuaa

JIIK 3 . CriocoGeH K MOAroTOBKE MPOBEICHUS padOT 1O KOHTPOJIIO KauecTBa
JIEKapCTBEHHBIX CPEACTB, HCXOJHOTO CBIPbs, MPOMEKYTOUHOW MPOIYKIIUH U OOBEKTOB
MPOU3BOACTBEHHOU CPEIbI.

2. MECTO JUCIHUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM
MNPOI'PAMMBI
JluctumuinHa ~ BXOJUT B 4YacTh, (OPMHUPYEMYIO YYaCTHUKAMH OOPa30BaTEIbHBIX
otHomeHu# bioka 1 «/ucuummuael ( MOIYJIN)» U SABJISICTCS 00S3aTEIIBHON JJIST U3YYCHHUS.

Z[J'IH OCBOCHHsA JUCHUIIIIMHBI 06yqa101unec>1 HUCIOJIB3YIOT 3HAaHUS, YMCHUA U BUJBI
ACATCIIbHOCTH, C(i)OpMI/IpOBaHHBIe B IIpoHecce MU3ydCHUsd AUCHUILINH <((DI/I3I/IKa)), ((XI/IMI/IH»,
<(BI/IO(1)I/I3I/IK8.», «MaTeMaTI/IKa», «Dusznueckas U KOJIOUTHAS XUMUS.

3. OBBbEM U COIEPXAHUE JUCHUITJINHBI
3.1. O0beM TMCHUIIINHEI

dopma 00yueHust
IMoka3aTenb o0beMa AUCHUNITHHBI
Ounas

O0BeM IUCHHIIINHEI B 3a4ETHBIX €IUHULIAX 4
O0BeM JUCIUIIINHEI B 4acax 144
KonTakTtHas pabora: 48,2

Jlekuun 12

JlaGopaTopHbie 3aHITHS 36
U3 HUX, B (hopMe MPAKTHUECKOW MOATOTOBKHU 8
KoHTakTHBIE Yachl HA MPOMEKYTOYHYIO aTTECTAIIHIO: 0,2
3auér 0,2
CamocrositenbHas padorta 88
KonTtpomns 7,8




®opma NpoOMEKyTOUHOU aTTecTallul - 3a4éT B 8 cemecTpe

3.2. ConepxaHue QJMCUUILUINHBI

HaumenoBanue pasuesioB (TemM)
JAMCUMILVINHBI ¢ KPATKUM COJePKAHHEM

KoJs1-Bo yacoB

Jlexuun

JlabopaTtopHble 3aHATHS

Oo0mee W3 HUX B
KOJIHY€eCTBO dopme
NPaKTHYECK

ol
NMOAr0OTOBKH

Tema 1. Beenenwe. [ Ipenmer, uctopusi u
OCHOBHbIE HAHOTEXHOIOTMUECKUE TIOHSTHSL.

Tema 2. Hanopasmep, BHIbI HAHOYACTHIL
OcHOBHBIE TIOIXO/IBI K (POPMHPOBAHUEO HAHO(A3BL.
Orrrrueckue CBOMCTBA HAHOJWCIIEPCHIA,
PE30HAHCHOE Y IMHAMHYECKOE CBETOPACCEUBAHKE.

Tema 3. Meronpl NOMTyYeHHs] HAHOMCTIEPCHIA.
Oprannyeckrie, HeOPraHMIeCKUe HAHOWCTIEPCHU U
HX CBOICTBA.

Tema 4. HaHoceHcOopHBIE — yCTpOIACTBA.
[IpyHIMITBI ~ KOHBIOTAMM ~ HAHOYACTWI[  C
OMOMOJIEKYJIaMH, Ouocrermreckoe
B3aUMOJICHCTBYE.

Tema 5. Merompel 00beMHOTO 1 TBEPIO(HA3HOTO
MMMYHOQHAJIN3A. HanoOrounrib1. Hem

VIMMYHOQHAIH3.

Tema 6. Hanorexnomormu B Qapmarmim.
TapretHast noCTaBKa JICKApPCTBEHHBIX IIPENAPATOB,
OCOOCHHOCTH HAHOJIEKApCTBEHHBIX (hopM. Bupl
TU1are00 1 MX POJib, MUKPO M HAHOKATICYJIMPOBAHNE.

Tema 7. CynpamorneKyssipHble HaHOpa3MEpHbIE
aHcamOm. Haxomepexmroyarenmy, MoNeKyIsIpHbIe

POTOpBL

Tema 8. HanooHkoanarHocTuka,
OCHOBHBIC HpI/IHI_[I/IHLI U TCXHOJIOTHUHN.

Tema 9. ®oronuHammuueckas Tepanus
OHKOJIOTHYCCKUX OITYXOJICBBIX 3a00JICBaHUH,
3a00/IeBaHUN KOXKHM WIH WHQPEKIHOHHBIX
3a00sieBaHni. DOTOCEHCHOMIN3ATOPBI.

Hroro:

12

36 | 8

INPAKTUYECKASA TIOAI'OTOBKA

Tema 3agaHue HA NPAKTHYECKYIO

NMOATOTOBKY

KoaunuyecTBO 4acoB




Tewma 2. Hanopasmep,
BHbI HAHOYACTHII.
OCHOBHBIE TTOIXO/IBI K
(hopMHUPOBaHHUIO
HaHO(a3bl. OnTHYECKHE
CBOWCTBA HAHOUCIIEPCUH,
pE30HaHCHOE U

[Tonmyyenne  MeTaIIIMYECKUX
HaHOJUCIIEPCUI
BOCCTAHOBUTEILHBIMU
METOJaMH U HCCIIeJOBaHHUE UX
CBOMCTB.

JUHAMHYECKOE
CBETOPACCEUBAHUE.

Tema 3. Meroasl [Tonyuyenue OpraHUYECKHUX
MOy YEHUS MIOJINMEPHBIX HAITOJIHUTENICH U
HAHOJUCIIEPCHH. ux JOTINPOBAHUE
Opranuueckue, dapmnpenaparamu.
HEOpPraHUYECKHe

HaHOJUCIEPCUM U UX

CBONCTBA.

Tema 4. Hanocencopssie @opMUPOBAHHE  CUJIMKATHBIX | 2
ycrporictsa. [IpuHnmmns HAaHOAMCIIEPCUU u
KOHBIOTALIMA HAHOYACTHIL] C | MUKPOIUCIIEPCUN B

OMOMOJIeKyIaMH, 3aBUCUMOCTHU OT MPUMEHSIEMBIX
ounocnenupuIecKoe peareHTOB.

B3aUMOJICVICTBHE

Tema 5. Metoabl CBoiicTBa Aspocuion
00BEMHOTO U Ppa3IUYHBIX MapOoK.
TBep10ha3HOTO CopOuronHoe
MMMYyHOaHaIU3a. B3aUMOJICUCTBUE c
Hano6uouursr. I {enn KpacUTEISIMHU u
MMMYHOaHaJIN3a dbapmmpenaparamu.

Tema 6. Hanorexnosoruu
B (apmarun. TapretHas
JOCTaBKa JIEKAPCTBEHHBIX
MpernapaToB, 0COOEHHOCTH
HAHOJIEKAPCTBEHHBIX
¢dbopM. Bunsl mtane6o u ux
POJIb, MUKPO U

Arperanust ASpoCcHIiOB.
[TonyuyeHne HaHOKIIACTEPHOU
JUCIIEPCUN KPEMHE3EMaA

HaHOKAICYJIUPOBAH
Tema 8. Onpenenenre pa3MepoB
HaHOOHKO,Z[I/IaI‘HOCTI/IKa, HAaHOYAaCTUIl B AUCIICPCUAX I10
OCHOBHBIC MTPUHITUTIBI 1 CIIeKTpaM MYTHOCTH
TEXHOJIOTUH (cBeTOpaccessHUIO).
CraTuctuueckas OIICHKA

MOJTYYCHHBIX HHCHGpCI/IfI.

4. YYEBHO-METOJNYECKOE OBECHEYEHUE CAMOCTOSITEJIbHON

PABOTBI OBYYAIOUIUXCA
Komu | Pdopmsl
Temsbl a1s
yecTB | camocTto | MeToauueckoe DopMmbl
CAMOCTOSITEJILHO HN3yyaemblie BOnpochl
0 ATEJIbHO odecneuenue OTYETHOCTH

ro U3y4eHust .

4acoB i




padoThI

OcHOBHBIE Ob6macT MpUMEHEHUS

HAHOTEXHOJIOTHYE | HAHOTEXHOJIOTUH B

CKHe TIOHATHS. MeHIINHE.

Hanopaswmep, Mopdomorngeckas

BUJIBI KJIaccudukanys HaHodassl 1

HaHOYACTHILI. Cpensbl.

OCHOBHBIC JlpcriepcroHHOe paccesiH e CBETa, OcHoBHas U

HOJXOJTBI K TPUHLIATIBL ¥ METOIBI Jloxnanpsl, | JOIOJIHUTEIbH
(hopMupoOBaHUIO YCTAHOBJICHUS pa3Mepa 12 pedepar | as quTepartypa Ei(l)gganﬂ,
HaHO(DA3bI. HAHOYACTHIL, bl 1 HHTEPHET- p
Ontuueckue MeToz1b1 31eKTPOHHON pecypchl

CBOHCTBa MUKPOCKOIUH JJTs1 OLpEIeTICHHUS

HaHOJUCTIEpCUH, | mapaMerpoB HaHO(ha3bL CUeTarKN

PE30HAHCHOE U YaCTHIL,

TUHAMUYIECKOE AMOP(HOCTb 1 KPUCTATTHIHOCTD

CBETOPACCEUBAHM | HAHOCTPYKTY], ONITHICCKUE

e. CBO¥CTBA.

Hroro 12

5. ®OHJ OLIEHOYHBIX CPEJICTB /ISl IPOBEJEHHS TEKYIIEI 1
MPOMEKYTOYHOM ATTECTAIIAA O JACHUATIINHE

5.1. [lepeyeHb KOMIIETEHIIHI ¢ YKa3aHMEM 3TANOB UX (OPMHUPOBAHMS B Mpolecce 0CBOCHUSI
o0pa3oBaTeIbHOM NPOrpaMMbl

Kox u HaumenoBanue

KOMIICTCHII N

Oransl
¢dbopmupoBaHuUs

JIIK-1. Criocoben npoBOAUTHh HAYYHO-
HCCIIeI0BaTeNbCKUE TabopaTOpHbIE pabOTHI U
9KCIIEPTU3Y OMOJIOTHYECKOTO MaTepHaa

1.PaboTa Ha y4eOHBIX 3aHATHIX

2.CamocrosTenbHas padora

JIIK 3. Croco0eH K OArOTOBKE MPOBEICHUS
paboT 1Mo KOHTPOITIO Ka4eCTBa JIEKAPCTBEHHBIX

CPEJICTB, HCXOIHOTO ChIPbsI, IIPOMEKYTOUHOMN

MPOTYKIIMH ¥ 00HEKTOB MMPOU3BOACTBEHHOM CPEJIbI.

1.PaboTa Ha yuyeOHBIX 3aHATUAX

2.CamMocTosiTennbHas paboTa

5.2. Onucanne nokasareJieil ¥ KpUTEPHEB OLICHNBAHUS KOMIIETEHIMI HA Pa3IMYHbBIX 3TANAX
ux GopMHPOBaHHUS, ONIMCAHME IIKAJ OLCHUBAHUS

OnenuBae | YpoBeHb
[lIxana
MBbIE chopmup Oran Onucanue Kpurepun N
KOMIIETCHII | OBAaHHOCT | (hopMUpOBaHHUs nokasareneit OLICHUBAHUS s
un u
IToporos 3namo: Ompoc IIxama
Bl 1 Pa6ora na | ~PUBHKO-XMMHUYECKUE, XUMHUYECKHE, | BBILIOIHEHNE OIICHUBA
TEXHOJOTHYECCKHE U | mabopaTopH
JIIK-3 yueOHBIX PATOPH | g
MHKPOOHOJIOTUIECKUE BIX PaboT B
3aHSITUAX orpoca
XapaKTCPpUCTHUKHU HUCIIBITBIBACMBIX (bopMe
2.CamocTosite [IIxana
JIEKapCTBEHHBIX CPENCTB, | TMPaKTHYECK
JMBHAA PA0OTA | yexonHOrO CHIPBS, MPOMEKYTOUHOI oi OLCHHUBA
POAYKIUH u 00beKTOB | moarorosku | HAA




MIPOM3BOACTBEHHON CpEIIBI BBITIOJIH
-KJIaCCU(UKAIIIIO U TIKATY CHUS
JIUCTIEPCHBIX CUCTEM Pa3IMYHBIX nabopar
THUIIOB; opHOi
-OCHOBHBIC HAHOBCTIOMOTATENbHEIE PaBOTHI
MaTepUaNbl i1 TAPTeTHOU
JIOCTaBKH; B (opme
-c110co0bl IMAarHOCTUKY in Vivo U in HpaKTHq
Vitro Ipu NoMoInu CCKOH
HAHOIMATHOCTUYECKUX CUCTEM HOAroTO
Ymems: BKH
-IIPUMEHSTH (PyHIaMEHTaIbHbIC
TEOPUH U 3aKOHBI, JJIs1 OOBSICHEHUS
HaHOTEXHOJIOTMYECKUX MPOIECCOB;
-HICTIOJIB30BaTh OCHOBHBIE METO/IBI
HAHOTEXHOJIOTUH JJIs1 MEIUITUHCKUX
HeneH;
-IIPOU3BOJIUTH OCHOBHBIE pacueThl U
BBIUUCIICHUS napaMeTpoB
HaHOOOBEKTOB;
-TIPUMEHSITH nabopaTopHbIe
npuOoOpbl ¥ MaTepuaybl s
WCCIIC/IOBAHUS HAHOCHUCTEM,
coOmroast MpaBwiia TEXHHUKHU
0€e301aCHOCTH;
- OpraHu30BBIBaTh W MPOBOJIUTH
WCTIBITAHUS JICKapPCTBEHHBIX
CPEICTB, HCXOIHOTO CBIPBS,
MPOMEXYTOYHOW  TPOAYKIUH U
00BEKTOB MPOU3BOJICTBEHHOM CpEIbI
c MTOMOTIIBIO XUMHYECKUX,
OMOJIOTHIECKUX u ¢buzuKo-
XUMHYECKUX METOJIOB B
COOTBETCTBHH C TPEeOOBaHHAMH,
HOPMAaTUBHOM JOKyMEHTalMel u
YCTaHOBJICHHBIMH MTPOLEAYPAMU
3namo: Ixana
- TEePMHHBl U  OIpPENeJICHUs, OIICHMBA
HCTIONIb3yeMble B HAHOTEXHOJIOTHIX; s
-KJaccu(puKanuio
. orpoca
HaHOMEUIIMHCKHIX CHCTEM;
~-METO/I0JIOTHIO [IPOBEACHHUS Omnpoc Ilxana
UCCIeIOBaHUM  OpraHusMa  IpH TecTt OLCHHUBA
HOMOIIM HAHOTEXHOJIOTHIA; Pegepar | HAA
1.PaboTa Ha | -mpuHUMIBI  KAYECTBEHHOro W | BhIMONHeHMe | TECTA
[IponBun y4eOHBIX KOJIMYECTBCHHOT'O omucaHus | pabopaTopH [lxana
YTBIA 3aHATUAX HAaHOCUCTEM M CpAaBHEHUE MX B | BIX padOT B | OLIEHHBA
2.CaMocTosiTe | CAMHOM IIKaie; popme HUS
JIbHAaS pa6OTa -METOJBI ONIpEACTICHUS PA3MECPOB. IMPaKTHYCCK peq)epaT
Ymemo: oil a
-TUTAHUPOBATh, MPOBOUTH U MOATOTOBKA | [[xara
AHAJIM3UPOBATH IKCIICPUMEHTHI 110 OLEHHBA
MOJTyYCHUIO HAHOCHCTEM, _—
OCHOBBIBAsICh Ha MPaBUIIaxX
Oe3omacHoi paboTHI B TaOOpaTOpHH; BBITIOJIH
-OpraHU30BBIBATh Pa0OOTY B CHUS
KOJUICKTHBE 110 U3YYEHHUIO U nabopar

8




NPUMEHEHUIO HAHOAUCTIEPCHUH.
-IPUMEHATh HAy4YHBIC 3HAaHUS B
obractu MEIUIIMHCKAX
HAaHOTEXHOJOTHHA  UIS  pelIeHus
npo(heCCHOHABHBIX 3aj1aY;
-nmoAOUpaTh ONTUMAIIEHBIC METOJbI
aHanmm3a HAaHOCHCTEM B
3aBUCUMOCTHU oT IIOCTABJICHHBIX
LIEJH 1 337124 UCCIICIOBAHUS;
-IIPUMEHSTh METOINYECKHE TTPHEMBI
MIPOBEJICHUS HICCIIEIOBAHUIA JKHUBBIX

00BEKTOB npu IIOMOIIHA
HaHOTEXHOJIOI'HI;
Bnaoemuw:

-KOMIUIEKCOM METOJIOB U TIPHEMOB
W3yYeHHS KHUBBIX 00BEKTOB MPH
MIOMOIIIY HAHOCHCTEM;

-METOJJAMU CHHTE3a OPraHUIECKUX
1 HEOPraHUYECKUX HAHOYACTHUI] B
na00paTOPUH U UX BepUPUKAIUH,
BKJIIOYasi IPUMEHEHHE METOI0B
MaTE€MaTHYECKON CTaTUCTHYECKON
00paboTKw.

-HaBbIKAMU  YCBOGHHMS  HAy4dHO-
HCCIIIOBATENBCKAX METOJMK U X
ajlanTauum noj KOHKpETHBIC
yCIIOBUS;

-IPaKTUYECKUMHU HaBbIKAMU PabOTHI
C  HAHOCHCTEMaMH  Pa3IMYHBIX
THUIIOB J€iiCTBUS;

-COBPEMEHHBIMHU ¢buzngecKuMu
METOAAaMH HCCICAOBAHHMS,

-OIBITOM WCTIOJIb30BaHUS
IKCIEPUMEHTAIIbHBIX METOZ0B
WCCIICIOBAaHNSl ~ HAHOCHCTEM U
KHUBBIX OPTaHWU3MOB MpPH IMTOMOIIN
HaHOCHCTEM;

- HaBbIKaMU IIOArOTOBKH
J1a00paTOPHOTO obopymoBaHUS,
MaTepHajoB " 00BEKTOB,

MPUTOTOBJIEHUS  PACTBOPOB  JUIA
HUCCIEIOBAaHUI

-OCHOBHBIMHU METOJIaMU U3YUYECHUS
HAHOCHCTEM,;

-METOJaMU aHaJIn3a pa3Mepa YacTull
B HAHOJUCIEPCHUSIX;

-OCHOBHBIMHU METOJIaMHU MOJTy4YECHUS

HAaHOJIUCTIEPCHIA.

-METO/IaMu OpraHU3alUU
AKCIIEpUMEHTATBLHOU PabOTHI;
-HaBbIKAMU CaMOCTOATEJIbHOU
paboOTBl C JUTEPATypOH, BKIOYAS
MIEPHOANIECKY IO HAYYHYIO
JTUTEepaTypy, U HABBIKAMH PadOTHI C
3NIEKTPOHHBIMU CpeICTBaMHu
nH(popMaIuy;

-IPUHIATIAME (FJTH TEXHOJIOTHSIMH )

OpHOM
paboThI
B (opme
paKTH4
€CKOU
HOATOTO
BKH




MIPOTHO3UPOBAHUS u aHanmm3a
OKMJAEMOT0 pe3ysbTaTa B XOJe
HCCIICOBAHNSI HAHOCHUCTEM.

JUTK-1.

3uamo:
- METO/IbI HEOpPraHUYEeCKOM,
OpTaHMYECKOH, aHAJIMTUYECKOH [Ixana
XUMHU JJIs Tefieil  MOHUTOpPWHTA OICHNBA
OKpYy’Karomeld  cpempl  oOMTaHUA IS
BOJHBIX OMOJIOTHIECKUX PECYPCOB
ompoca
-HOPMBI 0€30IaCHOCTH -
OMOTEXHOJIOTHUECKUX TPOU3BOJICTR; Kana
-OCHOBHBIC HOPMAaTHBHBIE OLCHHUBA
[Toporos Ormpoc HYS
N JOKYMEHTBI, OIPEACIISIIOLIIE
b TeXHUKy 6e30MacHOCTH nipy padote | oo DO HEHHE | prinonn
1.Pabora na c H&HOI?I/ICHC CHSIMH U PP #abopatopn CHUS
y4eOHBIX p BIX paboT B
Ouornpenaparamu; nabopart
3aHATUAX ¢dopme 4
Ymems: OpHOH
2.CamocrosiTe NpaKTHIeCcK
- OPTaHU30BHIBATh OCHOBHBIC ot paboTsI
NbHAS padoTa | yaporexHOTOrMUCCKHE TIPOLECCHI
. noarotosku | B Gopme
JUTSL BBITIOJTHEHUS 1IeNeit MpaKTHY
MEIUIUHCKOM MPOMBIIIIIICHHOCTH; CCKOi
- IPOU3BOJTUTH OCHOBHBIC PACUETHI
MOJITOTO
0e30macHBIX MPOU3BOICTBEHHBIX
HpoLECCOoB B chepe BKH
OMOMETUIIMHCKUX TEXHOJIOTHI;
-IIPOU3BOIUTH
TUAPOOHOTIOTHUECKU I u
TUPOXUMHUUYECKHIA aHamu3 mpood mo
CTaHJIAPTHBIM METOJTUKAM
Sunamo: Ixaima
-METOJIBI Pa3pabOTKH OLICHMBA
TEXHOJOTHYCCKHUX PETIIAMEHTOB HUS
OMOTEXHOJIOTHUECKUX TPOU3BOJICTR; ompoca
-TOKCHYHOCTb ¥ (PH3HKO- [Ixana
XUMHUYCCKUE TapaMeTPhl OICHNBA
HAHOBCIIOMOTATENbHBIX U S
OMOMEUIIMHCKHX MAaTEPHAIIOB; Tecta
-OCHOBHBIE BOIPOCHI TEXHUKH Omboc 1
0e30MacHOCTH IpU paboTe C Ter():T Kana
HAHOAMCIICPCHBIMU OncHUBA
Pedepar HHS
1.Pa6 OMOMETUIIMHCKUMH CHCTEMaMHU;
-Faoora Ha Vitems: BEITIOJTHEHNE pedepar
[pomeun | y4eOHBIX : nabopatopH
5 -IIPUMEHSTH OCHOBHBIC HOPMBI a
YTBIN 3aHATUAX BIX paboT B
e TEXHUKH 0€30TIaCHOCTH TIPH (bopMe kana
--aMOCTOATE OpraHu3aluu paboYrX MECT Ha baK TI;I qeck | OLCHHBA
JIbHAS PAOOTA | Gyorexnomornueckx p ot YIS
MPOU3BOJICTBAX;
P & ’ nmoAaroToBku | BBIIIOJIH
-HCTIOJIh30BaTh OCHOBHBIE METOIBI CHIIS
OpraHu3aIuu
p t nabopar
HAHOTEXHOJIOTHYECKUX 9
OpHOU
MIPOU3BOJICTB JIJIsl METUIIMHCKUX 5
11(S) (9% padoOTHI
-IIPOM3BOINTH OCHOBHBIC PACUEThI U B opme
BBIYUCJICHUS ITApaMETPOB OpaKTH4
OMOTEXHOJOTUUYECKHUX MPOU3BOJICTE; €CKO
Bnaoemes: HOATOTO
-OCHOBHBIMH METOZIAMHU BKHU
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OopraHu3anuy 0e30macHO PabOTHI
C HAHOCHCTEMaMH;

-METO/IaMU TIPOTHO3UPOBAHUS
BEPOATHOCTH BO3HUKHOBEHUS
OTIACHBIX M aBapUHHBIX CUTYyallui B
OMOTEXHOJIOTUIECKUX
MIPOU3BOICTBAX;

-KOMITJIEKCOM METOJIOB M TPHEMOB
HU3YUYCHUS KUBBIX 00BEKTOB Inpu
ITOMOIIM HAHOCUCTEM,;

-METO/IaMH OLIEHKH Ka4decTBa,
0€30MacHOCTH OMOTEXHOJIOTHUECKOM
MPOJYKIIMU U €€ BEPUPUKAIIHH,
BKJTFOYAs! IPUMEHEHHE METOJIOB
MaTE€MaTUYECKON CTaTUCTHYECKON
00paboTKH.

- OCHOBHBIMH METOJIaMH TEXHHUKHU
0e30macHOCTH TIpH padoTe ¢
OMOMEIUIIMHCKUMHA
HaHOCHCTEMAaMH;

-METO/IaMH1 aHaJIn3a OMACHOCTH
BO3HHUKHOBCHUA qpeSBbI‘IafIHBIX
CUTyaIuii B OMOTEXHOJIOTUYCCKUX
ITPOU3BOJCTBAX .

- HaBBIKAMH pabOTHI C
1a60paTOpHBIM 000PYAOBaHUEM, B
TOM YHCJIIE TIPOBOIUTH SKCIIPECC—
METO/TBI, UCTIOTB3YS COBPEMEHHYIO

anmaparypy

HIxana oueHuBaHUA onpoca

IToxa3zartenn

Bana

CBoOosiHOE Bia/IcHHE MaTepHAJIOM

JlocTatodHoe ycBOEHHE MaTepHalia

[ToBepXxHOCTHOE YCBOCHHE MaTepHaia

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHOG YCBOCHUC MaTCcpurajia

0-1

MaxkcuManbHOE KOIU4YeCTBO 0ajaoB — 12

[Ikajia oneHUBAHUS TECTUPOBAHUSA
(makc. komudecTBO O0amwioB 16 Gamios)

HpOIIeHT NpaBUJBHBIX OTBETOB

Banabl

80-100%

6,5-8

60-80%

4,9-6,4

40-60%

3,3-4,8

20-40%

1,7-3,2

0-20%

0-1,6
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IIIkaja oneHNBaHUS BBINOJHEHHUs JJA00paTOPHOH padoThl B (popMe NPAKTHYECKOM

NMOJITOTOBKH
(maxkc. 36 GamtoB)

Kpurepun oueHuBanus

Koa-Bo
0aJ1710B

PaboTa BeIIOIHEHA TTOIHOCTBIO 110 IJ1aHy U CACJIaHbI ITPABUJIbHBIC BHIBO/IbL

2

Pabota He BhIIIOIIHEHA

0

IlIkana ouenuBanus pedepara

IToxa3zarean

Baaa

Pedepat cooTBeTCTBYET 3asBICHHON TEME, BBITIOIHEH C
MIPUBJICYEHUEM JTOCTATOYHOI'O KOJMYECTBA HAYUYHBIX M MPAKTUYECKUX
HWCTOYHUKOB I10 TEME, CTYJEHT B COCTOSIHUM OTBETUTH Ha BOIPOCHI 110
TEME.

Pedepar B 1e1oM COOTBETCTBYET 3asBJICHHON TeM€, BHITIOJIHEH C
IIPUBJICYUEHUEM HECKOJIBKUX HAYUYHBIX U IPAKTUYECKUX UCTOUYHHUKOB I10
TEME, CTYJICHT B COCTOSIHUHM OTBETUTH HA YaCTh BOIIPOCOB IO TEME

PecbepaT HE COBCEM COOTBETCTBYCT 3asBJICHHOMN TEMC, BBIIIOJIHCH C
HCIIOJIL30BaHUEM TOJIBKO 1 mim 2 HCTOYHHUKOB, CTYJACHT JOITyCKAacT
OIIINOKHU IIpU U3JI0KCHUU MaTCpHuajida, HC B COCTOSAHUN OTBETHUTH HA

BOITPOCHI ITO TEMC.

MaxkcumManbrHO€E KOJIUYECTBO 0aJIIoB -2

5.3. TunoBble KOHTPOJIbHBIC 3aIaHUA WX UHBIC MaTECpHaAJIbI, H606XO)II/[MI)IC AJIF OCHKHU

3HAHMI, YMEHHUI, HABBIKOB U (MJIH) ONbITA 1eATEJbHOCTH, XaPAKTEPHU3YIOIIHUX 3TANbI
(opmMupoBaHus KOMIEeTeHIIHII B polecce 0CBOEHUsI 00pa30BaTe/bHON MPOrpaMMbl

HpHMepHLIe BapHaHTbI TECTOBBIX 3aJaHui

(0OMH WJIN HECKOJIBKO OTBETOB)

1.HaHOTEXHOJIOTHH B MECAUIUHE NMMOMOTalT COBEPIICHCTBOBATD:

1.
2.
3.
4.

TapreTHHIE JIEKAPCTBEHHBIE MPENAPAThI

npoBoauTh MPT-nuarHoctTuky
OMOYHUTT-UMMYHOJIOTHYECKUIN aHATN3
JIEKapCTBEHHBIE CPEICTBA MPOJIOHTUPOBAHHOTO THUIIA

2.HaHOTeXHOJIOTHH HAYHHAKOTCS
nocie 1959 roma, xorna ¢usuk Puuapn PeiinmaH o0paTuil BHUMaHuE Ha MPOOJIEMBI

1.

98]

MUHHATIOPU3ALUU
nociie 1931 roxa nociie co3ganus 3MEKTPOHHOIO MUKPOCKOTIA
[Ipu co3nanum cKaHUpyIOass MHKPOCKONHUS

[Ipu nosmyyennn HaHOA3POCHIIOB

3.HaHo4yacTHUbI HMEKOT pa3Mepsbl
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1. 1-2 nanometpa

2. Ot 10 HM 1o 1 MKM
3. Ot 100 um 10 200 HM
4. 1-100 am

4. nUcCTIepCHBIMH CHCTEeMaMHU SIBJISIIOTCS

1. Cuctemsl, COCTOSIINE U3 HENPEPHIBHON AUCTIEPCUOHHOM cpeibl U TUCIIEPCHON (pa3bl
2. Cucremsl, UMeIOLIME XOTs ObI OIHY ITOBEPXHOCTH pa3nena a3z

3. Ileuib, meHa, obmaka, I6IM, SMYJIbCHUS

4. Bce otBeTsl

S.lucniepcHble CHCTEMBI MOT'YT OBITH
1. CBSI3HOAMCIEPCHBIMU
2. cBOOOJHOAMCIIEPCHBIMU

3. IMOPWILHBEIMHU

4. nmuodoOHBIMH

5. Bce orBeThI

6.{lucniepcHocTh

1. XapaktepusyroT BeIHUUHOM, 0OpaTHOH pa3smepy, D=1/a

2. OmnpepnensieTcst Kak CpeIHUN pa3Mep YacTHI]

3. Omnpenensercs MUHUMAJIbHBIM pa3MEPOM YaCTHI]

4. BeraucaseTcs Kak pa3HOCTh MEXIYy 00bEeMOM JUCTIEPCHON Cpelbl U JUCTIEPCUOHHOM (ha3bl
7.Hanoaucnepcuu MOryT ObITh MOJYy4Y€HBbI

1. Bocxonmaummu MeTogamMu

2. Hucxopsmmmu MeTogaMu

3. Meroaamu KOHACHCALIUN

4. Merogamu CyCleH3MOHHOM WM AMYJIbCHOHHON KOHJEHCAIlUU

5. Bce oTBeTHI

8.Ucnosb3yromuecs B MeIUIIUHE HAHOAUCIIEPCHUU ITO

1. Jducnepcuu 6JaropoaHBIX METAILIOB

2. HanowacTuisl Ha OCHOBE MOJMCTUPOJIA, AKpUIIATHBIE

3. JIuzocomsl

4. Cynbdunbl, CeIeHHU B METAIIIOB

5. Tedmnonst

9.Hanoaucnepcum 30,10Ta MOTyT ObITh MOJIY4€HbI

1. oxucneHuem

2. BOCCTaHOBJICHUEM

3. mojauMepuszanuen

4. Bce otBeTbl

10.OxpamieHHOCTb HAHOYACTHIL 30J10TA H APYTUX METAJJIOB ONpeiesseTcs
1. xpomodopamu

2. TIOBEPXHOCTHBIM IIIA3MOHHBIM PE30HAHCOM

3. pasmepom HaHOG(A3bI

4. Bce otBeTsl

11.1IBeT MeTaLIMYECKUX HAHOAUCTIEPCH (30J10TO, cepedpPo U T.1) ONpeaeasaeTcs
1. TMOBEPXHOCTHBIM INIA3MOHHBIM PE30HAHCOM

2. pa3MepoM HaHOYACTHI]

3. Qopmoif HaHOYACTHI]

4. Bce otBeTsl

12. Anaan3 «OMOIITPUXKOT»

1. OcHOBaH Ha MPUMEHEHNH 30J0ThIX YACTHII

2. OcCHOBaH Ha MPUMEHEHUU MATHUTHBIX YACTHUI
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3. OcHOBaH Ha NPUMEHEHUH MATHUTHBIX U 30JI0ThIX YaCTHUIL

4. OcnosaH Ha [I1IP n3amMepeHnn KOHIEHTPAaUNi HYKJIEHHOBBIX KUCIOT
5. Bce yka3aHHbIE OTBETHI

13.CunukaTHble HAHOYACTHLBI MOTYT OBITH NOJY4Y€HbI

1. AsporeHHbIM cI1ocOO0OM

2. I'mpponusom terpastokcuoprocunukara - TOOCa

3. OMyJIbCHOHHOM NOJUMEpU3aLen

4. Bce yka3zaHHBbIE OTBETBI

14.ArsioMepuUpOBaHHbIEC IUCIIEPCHN MOTYT MOABEPraThCsi

1. Jlesarperanuu

2. YapTpa3ByKoBOW 00paboTKe
3. WMOpuHTUHTY

4. O3By4MBaHHIO

5. Bce orBeThl

15.B TexHOI0rusIX IMMYHO(IyOPEeCHEHTHOI0 AHAJIN32 HAHOYACTHIBI IPUMEHS K0T sl
1. VYBenuueHUs 4yBCTBUTEIBHOCTU aHAIN3A

2. Cozgannuio OMOYNUIIOB

3. VYBenuyeHuro ObICTpOAEHCTBUS

4. Bce oTBeTH

16.MuxponianumeTHblii popMaT UCNOJb30BAHUS HAHOYMIIOB NPeAyCMaTPUBAET
1. Omnpenenenuune B 0JHOU JTyHKE OAHOIO aTOr€HA

2. MHOroayHO4HBIH GopmaT

3. ABTOMaTH4ecKo€ MPOBEJICHUE aHAIN3a

4. Bce otBeTsl

17.llen1sM1 HAHOAOCTABKH JIEKAPCTB SIBJIAIOTCS

3amuTa JIEKapcTBa OT AETpajallii U HELEJIEBOr0 pacX010BaHuUs
YBenuyeHne CeneKTUBHOCTH a0COPOINH JIEKAPCTB OMYXO0JIEBBIMHU KIIETKAMHU
KoHTpob 3a KHHETUKOM JOCTaBKH JIEKAPCTBEHHOT'O CPEICTBA

JlocTaBka TpyITHOPACTBOPUMBIX BEIIECTB

. Bce orBeThl

18.I1pupoansie ¢popMbl yriiepoaa 3To

VYrouns, caxa, pynnepeH

HanotpyOku, kapoun, anmas

VYrounb, anmas, caxa, rpagur

I'paden, anmas, pyiepen

. Bce orBeThl

19.UckyccTBeHHBIE OPMBI YIJIepoaa 3TO

VYrounb, caxa, QynaepeH

HanotpyOku, kap6uH, rpaden, ¢pyniepen

I'paden, yrons, anmas, caxa

I'paden, anmas, pymnnepen

. Bce otetnl

20.ITporoHrnpoBaHHOe [eiicTBHE JIEKAPCTBEHHBIX CPEACTB HA OCHOBE HAHOTPYOOK
onpenaeasiercsi

1. TloBbIiieHHOM copOLMEit

2. MennenHoi aecopOuuei

3. TaprerHoi# 10CTaBKOM

4. Bce oTBETHI

21.TapreTHasi J0CTaBKa HAHOJEKAPCTBEHHBIX NIPENAPaTOB BO3MOKHA

A

N
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[Tytem mapkupoBaHus OUOMUILIEHU

BBenenust MapkepoB 3a001€BaHUI B HAHOYACTHIIBI
[Tpu ycnoBun 6nocrenupuueckoro B3anMOoICHCTBHS
. Bce orBetnl

=

22.BbuoceHcopbl HA HAHOYTJIEPOAHBIX TPYOKAX MOT'YT PearupoBaTh
1. Ilpu agcopOuunu gake 0JTHOM MOJIEKYJIbl JETEKTUPYEMOTO BEIECTBA

2. B pe3ylbTaTe U3MEHEHHs 3JIEKTPOHHOM CTPYKTYphl TPYOKH, UTO, B CBOIO OYEpE/Ib, OTPAKACTCA

Ha CIeKTpax (GOTOTOMUHECIICHITUN
3. Ha MmIa3MOTPOHHBIN YPPeEeKT
4. Bce oTBETHI
23.I'pagennl
1. OueHp npoYHBI
2. Hcnonp3yroTcs Ui MEIUIUHCKIX PECITHPATOPOB
3. B kauecTBe HaHOOMOCEHCOPOB
4. Bce oTBETHI
24. EPR-3¢¢gexT
1. Dddexr naccusHoil Tuddy3un

2. HUcnonw3yercs mist 1OCTaBKH MPOTUBOPAKOBBIX MPENapaToB

3. Jlns co3naHusi HAHOOMOCEHCOPOB
4. Bce oTBeTEI

25. OMuccusi KBaHTOB € UIUTEJIbHOM 32/1eP/KKOIl HA3BIBAKOT

1. JIromuHecleHIIMEH
2. ®ayopecueHiuen
3. ®docdopecuenmueit
4. Bce oTBeTH

26. Ilosimmepu3anMoHHbIE METOABI NOJYYEeHHS] HAHOAMCIIEPCHIT HA3bIBAIOTCS

1. HaHOMMIpPUHTHHIOM

2. DOMyJIbCHOHHOM MOJUMEpU3aAINEH
3. PagmanuoHHON noaumepu3anuei

4. Bce oTBeTH

27. PUA 3T0 0MH U3 METOH0B:

1. Ceponoruyeckux

2. PagmnonsoTonHEIN aHaIn3

3. PaguoumyHHBIN aHATU3

4. Bce oTBETHI

28. UDA 3T0 0MH U3 METOHOB:

1. Ceponoruyeckux

2. NmmyHO(DepMeHTHBIN aHATN3

3. PaguoumyHHBIN aHATU3

4. NmmyHO(DITyOpECIIEHTHBIN aHAIHN3

29. UmmyHoxpomaTorpauieckue MeTo/ibl OCHOBAHBI HA:
1. IlepenBmxeHUH aHAIUTA B TOHKOM CJI0€

2. IlposiBaeHHH KOHTPOJBHOM U TECT-IUHUN

3. buocneungpuyeckom B3auMOICHCTBUU

4. Bce otBeTsl

IIpumepHbIe BONPOCHI K ONIpoOCy:

1. Knaccudukanus HaHOYACTHIl U METOJIOB MX MOJTyYEHUSI.
2. Hanodaza Ha 3emiie, mporecchl KOHTPOJIUPYEMbIE HAHOAMCIIEPCHBIM COCTOSIHUE BEIIECTBA.
3. HanopacnpocTtpanenue paanoHykiauaoB B Ouochepe
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4. OcoOeHHOCTH TTOBEJICHHUS HAHOCUCTEM B OpraHu3Me, OapbepHbIe 3P PEKTHI.

5. Crioco0sl onpesiesieHns pa3MepoB HaHOCKUCTEM. TeXHOJIOTUH 1 IPHUOOPHOE 000y IOBAHUE.
6. ATOMHO-CHIJIOBasi CHEKTPOCKOIIUSI.

7. DJIeKTpOHHAs MPOCBEUYHUBAIOIIAS MUKPOCKOTIHSL.

8. OCHOBHBIE METO/IbI TIOJIYYCHHUSI HAHOCUCTEM. METO «CBEPXY», METO «CHU3YY.

9. MexaHu3mbl MONTyYeHUs HAHOCHCTEM, camocOopka, HAaHOKPHCTAJIN3AIINA,
MOJINMEPU3ALMOHHBIE METO/AbI TOJTYUYEHHUs] HAaHO(Da3bI.

10.  OcHoBHbIe (hopmbl HaHOUACTHUIl. HynbMepHBIE CUCTEMBI, HAHOTPYOKH, cdhepbl u chepousl,
JIeHTa, Ky0, Ipu3Ma.

11.  HaHokpucTaybl, KBAHTOBBIE TOUKH

12. ®dyutepeHsl, MeTAIO(YIUICPECHEI.

13.  Hanopeaktopsl. OOpaTHasi U mpsMas MUIlEeNIa MPH CHHTe3¢ HaHOOOBEeKTOB. [lomydeHue
YacTHIl HEOPTraHUUYECKOT0 TUIA (CUIIMKATHBIE, aJTFOMOTEJIEBBIE, U T.1.)

14.  Jlenapumepsl Kak mabI0HBI HAHOKIIACTEPOB.

15.  T'a3o¢a3Hblil CHHTE3 HAHOYACTHUI U HAHOKJIACTEPOB.

16.  HaHOoTpyOKM OJHOCTEHHBIE, MHOTOCTeHHbIe. (DYyHKIIMOHALHBIE MaTepUabl MOBBIIICHHON
MIPOYHOCTH.

17.  OnmHOMEpHBbIE MaTepHallbl, OCHOBHI ()OPMUPOBAHUS CIIEHCEPOB.

18.  Hanoummnantsl. [lepcrieKTUBBI HCTIONB30BaHMSI, COBPEMEHHBIE TOCTHKEHUS

19.  IIpu4ynHBI OTHOCUTENHHOM YCTOWYMBOCTH AUCIIEPCHOTO COCTOSIHUSA. [I0oBEpXHOCTE U pazmep.
20. MeTto/1bl onpeeneHrs NapaMeTpoB HAaHOYACTHUI] IIPY IOMOIIH CIIEKTPOB PaCCESTHUS.

21.  OcHOBBI TapreTHON HAHOJOCTABKH MPOTUBOPAKOBBIX MPENApaTOB.

22. WNurterpamnus HaHOMMIUTAHTOB. OCHOBBI METO/1a, TEXHOJIOTHH, MATEPUATIBI.

23.  Bunasl HaHOIWCTIEPCHIA I METUKO-OMOIOTUYECKOTO TPUMEHEHUS.

24.  In vivo 1MarHOCTHKa OIyXOJ€H NP MOMOIM HAHOCUCTEM.

25.  JlaHTaHUAHBIA UMMYHO(DIYOPECUEHTHBINA aHAIU3 ¢ TPUMEHEHHEM HAaHOYACTHII.

26.  Hanoummiantsl. [lepcrieKTUBBI UCTIOJIB30BAHUS, COBPEMEHHBIE IOCTUKECHUSI.

27. JlnarHocTuka oOmyxoJied ¢ NpPUMEHEHHWEM HaHo4yacTHUll. KOMIO3UTHBIE HAHOYACTHIIBI.
MeTtonsl popMupoBaHUs, CBOWCTBA

28. [IpeumytmiecTBa HaHOCUCTEM TpU OmouunupoBaHud. IMMyHO(DITyOpeclieHTHBIN U Jpyrue
METOIbl METUKO-OMOIOTMYECKOT0 aHaJIH3a.

29. Hanopeakropel. OOpatHass © mOpsmas MUlE/UIAa TPU  CHHTE3€ HAHOOOBEKTOB.
CamMoopranusanysi HHHOCUCTEM...

30. JennpumMepsl B cHHTE3€ HaHOYACTUIl. CaMOOpraHu3aiys MaKpOMOJIEKYI.

31.  TaprerHas mocrtaBka JEKapCTBEHHBIX mpemnaparoB. HaHokamncynupoBanue papmmpemnapaTos,

nocrtaBka K OuomumieHsM. OpraHuyeckue W HEOpPraHWYeCKWe HOCUTENH (papMIIpenapaTosB.
JlekapcTBeHHBIE (HOPMBI.

32. Metoapl (HU3UKO-XMMHYECKOTO aHaIM3a HAHOCHCTEM. OJEKTPOHHAsE MHKPOCKOTIHS,
TypOOIUMETPUYECKUN aHAIIN3. ATOMHO- CHIJIOBAs CIIEKTPOCKOTIHSL.

IIpumepHbIe TeMbI JJA00PATOPHBIX Pad0T B (hopMe NPAKTHYECKOH MOATOTOBKM:

1. IlonyyeHne MeTAIUIMYECKUX HAHOIUCIIEPCUN BOCCTAHOBUTEIBHBIMU METOJIAMH U UCCIEAOBAHUE
HX CBOWCTB.

2. DMyJIbCHOHHAS TOJMMEpHU3alvs aJKEHOB (JIATEKCHAas MOJIMMEpHU3alus) — METOJ TOJIyYeHHe
OpPTraHUYECKUX MMOJUMEPHBIX HAMIOJHUTENEH U UX JIONMPOBaHUe (papMmpenapaTaMu.

3. @opMHUpPOBaHWE CWIMKATHBIX HAHOIUCIEPCUH W MHUKPOJUCIEPCHM B 3aBUCUMOCTH OT
MNPUMCHACMBIX PCArcHTOB.

4. CpoiicTBa Ad’pOCUIIOB pa3iuuHbIX MapokK. CopOIHMOHHOE B3aMMOJIEHCTBHE C KPACUTEISIMU H
(bapMmpenaparam.

5. VYubrpasBykoBas ae3arperanus AspocwioB. [loslydeHHe HAHOKJIACTEPHOW JUCTIEPCUU
KpeMHe3eMa.
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6. Onpenenenre pa3MepoB HAHOYACTUI] B JUCHEPCUSAX 10 CIIEKTPAM MYTHOCTHU (CBETOPACCESHHUIO).
Cratuctuueckast OleHKa MOMyUYeHHBIX AUCTICPCHIA.

IIpumepHBbIe BOPOCHI K 3a4ETy

1. Knaccudukanus HaHOIUCTIEPCHBIX CUCTEM U (papMIIpenapaToB Ha X OCHOBE.

2. Metoael monmyueHus nucnepcuil. HaHoamcnepcuu, MUKpPOIUCIEPCHUHU, TPYyOOTUCTIEPCHOE
COCTOSIHME BelEeCTB. [IpUYMHBI OTHOCUTENBHOM YCTOMYMBOCTH JMCHEPCHOIO COCTOSHHSL.
[ToBepxHOCTH M pa3zmep.

3. HanocucremMbl B MeAMIIMHCKUX  TexXHojorusx.  Hocutenu  dapmmpenaparos,
HaHOJAMArHOCTUYECKHE CUCTEMbl, HAHOMMIUIAHTAHTBHI.

4. Mertoabl hopMUpOBaHHS HAHOIUCTIEPCHA. Bocxoasime M HUCXOISIINE METO/IbI, OCHOBHBIC
MIpUEMbl CHHTE3a U JUCTICPTUPOBAHUSI.

3. Hanonocurenu dapmnpernaparos. bapeeprbie 23QdexTsl HaHOYacTUIl. TapreTHass MeIUIIUHA.
JlexapcTBEeHHBIE (POPMBI.

6. TapreTtHas HAHOJIOCTaBKa IIPOTUBOPAKOBBIX [IpenapaToB. Kanuepocratuku
AHTHOUOTHYECKOTO ACHCTBHUS.

7. HanokancynmupoBanue ¢apmmpenaparoB, JOCTaBka K OuomwuimeHsM. OpraHudeckue Hu
HEOopraHuyeckue HocuTenau GapMipenapatoB. JlekapcTBeHHbIE (POPMBI.

8. Hanogorocencnbunmzatopsl. oTonnHaMHUYECcKas TEpaIus PaKOBBIX 3a00JIEBaHUIA.

9. HanouacTuiisl 1 HAaHOAMCIEPCUU A7l UMMYHOaHalu3a. buounnel u GuouynnupoBaHue.

10. In vitro mpuMeHeHHWE HAHOCHUCTEM JUIsI JUArHOCTUKH 3a00J€BaHUM W TE€HETUYECKHUX

OTKJIOHCHMH. quCTBI/ITCJ'IBHOCTL, OKCIIPECCHOCTb, J3KOHOMHHYCCKAA HOOCTYIIHOCTH MaCCOBOI'O
aHajJn3a.

11.  In vivo auarHocTHka oIyxojieil mpu momoimu HaHocucTeM. OCHOBBI METOJa, I'PAaHUIIbI
IIPUMEHUMOCTH.

12.  IlpunHiunsl OWOYMIMPOBAHUSA C MCIOJIB30BAaHMEM HaHOocHcTeM. buounmnel U uX
UCIOJIBb30BAHUE B MACCOBOM MEJUKO-OMOJIIOTNYECKOM aHAIM3E.

13.  Omnpenenenue napameTpoB HAHOYACTHUL] IIPU IIOMOILIM CIIEKTPOB paccesiHus. TeopeTudeckoe
000CHOBaHUE, PACUETHHIE METO/IBI.

14.  Meroapl (QU3MKO-XMMHUYECKOTO aHajM3a HAHOCHUCTEM. OJEKTPOHHAs MHUKPOCKOMUS,
TypOOIUMETpUYECKU aHAJIN3. ATOMHO- CUJIOBAsi CIIEKTPOCKOTIHSL.

15.  MmniaHThl HA OCHOBE HAHOTEXHOJIOTWH, 00NAaCTH MPUMEHEHUS B MEIUIMHE. XUMHUYECKas
WHEPTHOCTh U OMOCOBMECTUMOCTb.

16.  HMurerpauusa HaHOMMILIAHTOB. OCHOBBI METO/1a, TEXHOJIOTUHU, MaTEpUAJIbI.

17. Perenepanus TkaHel B NPUCYTCTBUA HAHOUMILJIAHTOB.

18. [puHIMIBI ”MMYHO(ITYOPECIIEHTHOTO aHaIK3a ¢ MpUMeHeHrneM Hanoauctepcuii. JINDA
19.  DMysbcHOHHAs MOJUMEpPU3AIM KaK METOJ| MOJy4YEeHUsT HAHOCUCTEM OPraHWYeCKOro THIIA.
3aKOHOMEPHOCTH BEJICHUS IIPOLIECCOB, IPUMEHIEMbIE PEareHThl 1 MHULIUATOPHI.

20.  IlonukoHAEHCALMOHHBIE METO/bI OJYyUYEHUSI HAHOYACTHII.

21.  Hanopeaxtopsl. OOpaTHas U mpsiMasi MUILeJUIa NPU CUHTE3e HaHOOObeKToB. Ilomyuenue

YacTHIl HEOPraHUYECKOT 0 THUIA (CHIIMKATHBIE, aJllOMOTEJIEBBIE, U T.11.).

IIpumepHbIe TeMbI pedepaToB:

JlanTaHUIHBIA UMMYHO(DITYOPECLIEHTHBIN aHAIU3 C TPUMEHEHHEM HaHOYACTHULL.
HaHnouMIIIIaHTBI B CTOMATOJIOTHH.

JlnarHocTHka OIyXxoJiell IpUMEHEHNEM HAHOYACTHIL.

[IpenmymiecTBa HAHOCHUCTEM TPU OMOYUTTMPOBAHUH.

[IpuHUMIIBI TAPTETHON 1OCTABKY JIEKAPCTBEHHBIX IPENapaToB.

Brnustaue Hano (a3bl Ha MaTepuanbHbIN 0aaHC MUATPAIM Ha TUIAHETE.

SAINAIF o

17



7. Bupl qUCIIEPCHBIX TIEPEHOCOB B MUTPAIMOHHBIX MTPOIECCAX.

8. JleHapUMEpBI B CHHTE3€ HAHOYACTHIL,

9. Kommno3suTHble HaHOYACTHIBL. MeTOIBI HOPMUPOBAHUS, CBOMCTBA.

10.TIpsimbie 1 0OpaTHBIE MUIIEIIIBI B CHHTE3E HAHO(A3BI,

1 1.Hanodorocencubumuzaropsl. ®OTOAMHAMUYECKAS TEPAIIUS PAKOBBIX 3a00JE€BAHUM.
12.HanouMIIaHTBI PH JIEYEHUH OTIOPHOIBUTATENLHOTO alliapara yeJoBeKa.
13.BcnomorarenbHble BENIECTBA ISt JOCTABKU JIEKAPCTBEHHBIX MPENAPATOB.

14.0cHOBBI 571EKTPOHHON MUKPOCKOIIMH KaK METO/IA U3YYEHHsI HAHOCHUCTEM.
15.TypGoaumerprueckoe onpeeneHue pasmMepoB HaHoyacTHIl. OnpeaeneHue A3eTa-TOTEHIHAIA.

5.4. MeToanueckue MaTepuaibl, onpeeasiiolue Npoueaypsbl OeHNBAHUSI 3HAHMI, YMeHM,
HABBIKOB M (WJIM) ONBITA [1eSITeJIbHOCTH, XapaKTepU3yIOIIHX IJTanbl (opMHUPOBAHHUS
KOMIIeTeHIUii.

OcBocHHE MUCIUIUIMHBI TPEIyCMAaTPUBAET OIMpoc, pedepar, TECTUPOBAHUE W 3aJaHUS 10
MPAKTUYECKON TOJITOTOBKE.

Pedepar — mpoayKkT caMoCTOSTENTLHON PaOOTHI, IPEACTABIISIFOIINI COO0H KpaTKOe U3TI0KEHHE
B MUCHMEHHOM BH/JIE€ TIOJYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO aHAIM3a OMpPENEICHHON HaydHOH
(yueOHO-HCCIIeIOBAaTEIBCKOM) TEMBI, TZI€ AaBTOP pAaCKphIBA€T CYTh MCCJIEAYEeMOT0 BOIPOCa,
MIPUBOJUT Pa3INYHbIC TOYKU 3PEHHUS, a TAKKE COOCTBEHHOE TOHUMAaHUE TPOOIEMBI.

Pedepat cocTour us:

® BBEJCHUS;

® OCHOBHOHM 4acTu — 00OOIIEHHOE M CHCTEMaTU3UPOBAHHOE M3JI0KEHHE TEMbl HA OCHOBE
JUTEPATYPHBIX HCTOYHUKOB;

® 3aKJIIOYCHHS WU BHIBOJIOB;

® [IepeYHS  HCIOJB30BAHHBIX  JIMTEPATYPHBIX  UCTOYHUKOB  (OTCUCCTBEHHBIX M
WHOCTPAHHBIX ).

O6bem pedeparta — 10-15 cTpaHHIl MAIIMHOMMCHOTO TeKCTa. TEKCT HOKEH ObITh HareyaTaH
WJIM HalKMCaH TOJIbKO Ha OJHOM CTOpPOHE JIMCTa C MOJISIMU: clieBa — 3 cM, cripaBa — | cM, CBEpXy U
cam3y — 2,5 cm. Kaxnaprii nmcr, Tabnvilia U PUCYHOK JIOJDKHBI MMETh CKBO3HYIO HYMEpaIUio
apabckumu nudpamu. Pabota momkHa ObITE COpOIIIOpOBaHa.

VYkazatenb JUTEpaTypbl JOJDKEH coJepkaTh He MeHee 10 HCTOYHUKOB: mOCOOus,
CIPaBOYHHKH, MOHOTpaduu, TMEepUOIUYECKUEe W3AaHUs, CTpaHUlbl B VIHTepHeTe U T.A.
Hcnonb30BaHHbIE MCTOYHUKH pacrojiaratloTcs B andaBUTHOM MOpsiKe. B Tekcre 00s3aTenbHBI
CCBUIKM Ha HCIIOJNIb30BAaHHBIE HMCTOYHUKHU, NMpEACTaBIsione co00il HOMEp HMCTOYHUKA B CITUCKE
JUTEPATYPhI B KBAIPATHBIX CKOOKAX.

MaxkcuMabHOE KOJIMYECTBO 0ayuioB o nucnuiuinge - 100 0amios.

MaxkcuMaabHOE KOTUYECTBO 0aJIJIOB, KOTOPOE MOKET HaOpaTh CTYJCHT B TEUCHHUE CeMecTpa
3a pa3MyHbIe BUABI padboT —80 6aoB.

MaxkcuManbpHasi cyMMa OalljloB, KOTOPBIE CTYJCHT MOKET MOMydYuTh Ha 3k3ameHe — 20
0asos.

TpebOoBanus Kk 3auery

[IpomexyTouHas arrectanuss npoBoauTcs B ¢dopMe 3auéra. 3aué€T  MPOBOIUTCS IO
BompocaM. Ha 3auére cTyaeHTHI JOKHEI 1aBaTh Pa3BEPHYTHIE OTBETHI HA TEOPETHUECKHUE BOMIPOCHI,
MpOSABIISA YMEHHE JeNlaTh CaMOCTOSATENIbHbIE OOOOIIEHHS W BBIBOABI, NMPUBOAS JOCTATOYHOE
KOJIMYECTBO MPUMEPOB.

IkaJja oneHUBAHNUA 3a4YeTa

Kpurepun oueHuBanus bajbl

Pel"y.]'IHpHOG IIOCCIICHHUEC SaHHTHﬁ, BBICOKAsl aKTUBHOCTDH Ha MPAKTUYCCKUX 3aHATUAX, 20-15
COACPIKAHNUEC U N3JIOKCHHUEC MaTCpHraia OTINYACTCA JIOTHYHOCTBIO U CMEBICIIOBOM
3aBCPUHICHHOCTBIO, CTYACHT ITOKAa3aJI BIaJACHHUEC MAaTCPUAJIOM, YMCHHUEC YC€TKO,
APTYMCHTHUPOBAHO M KOPPCKTHO OTBCYATH HA ITOCTABJICHHBLIC BOIMMPOCHI, OTCTAMBATH
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COOCTBEHHYIO TOUKY 3pEHUs

CucremaTniecKkoe OCEUICHUE 3aHATHI, y4acTUE Ha IPAKTUUYECKUX 3aHATHUSAX, 14-8
€IMHUYHBIE IPOIYCKHU 0 YBAKUTEIBHON IPUUNHE U UX 0TPabOTKa, U3JI0XKEHNE
MaTepHaja HOCUT NPEUMYILECTBEHHO ONMCATENbHBIM XapaKTep, CTyACHT IOKa3aj
JIOCTAaTOYHO YBEPEHHOE BIIaJICHUE MaTepPHaJIOM, OJHAKO HEJOCTATOYHOE YMEHHE YETKO,
apryMEHTHPOBAHO U KOPPEKTHO OTBEYATh HA MOCTABJIEHHBIE BOIIPOCH! U OTCTaUBAaTh
COOCTBEHHYIO TOUKY 3pCHUS

HeperyisipHoe nocenieHue 3aHs1THi, HU3Kasi aKTUBHOCTb HA ITPAKTUYECKUX 3aHATHUAX, 4-7
CTYJEHT I0Ka3aJl HEYBEPEHHOE BIIaJICHUE MAaTEPHUaIOM, HEYyMEHUE OTCTauBaTh
COOCTBEHHYIO MMO3UIIMIO U OTBEYATh HA BOIPOCHI.

PerynsipHpie IPOITYCKH 3aHATHN U OTCYTCTBHE aKTUBHOCTH PabOTHI, CTYACHT IMOKa3aj 0-3
HC3HAHUC MaTCpHraJia IO COACPIKAHUIO JUCHUIIIINHBI.

HToroBas mkaja BLICTABJIEHHUS OLEHKH 10 AUCHMILINHE
Htorosas oleHKa IO AUCHUIUIMHE BBICTABISETCS IIO HpI/IBe,I[eHHOI\/'I HMXXC IIKaJIC. HpI/I
BBICTABIICHHH UTOTOBOM OIICHKH npenoaaBaTejIiCM YUUTBIBACTCA pa60Ta CTYACHTA B TCYCHHUEC BCCI'O
CpOKa OCBOCHUS NJUCHUIIIINHBI, 4 TAKKC 6aJ'IJ'ILI, IMMOJTYYCHHBIC Ha HpOMeH(YTOQHOIZ aTTeCTalnu.

Basibl, nosiydeHHble 00yyaonumcs B Onenka no IMCHMILIMHE
TeYeHHe 0CBOCHHS AUCIUILTHHBI
81-100 3a4TEHO
61-80 3a4TEHO
41-60 3a4TCHO
0-40 He 3aureno

6. YYEBHO-METOJMYECKOE U PECYPCHOE OBECIIEYEHHUE
JUCLUILINHBI

6.1. OcHoBHas uTEpaTypa:
1. Eroposa, E. M. HaHOTEXHOJIOrMU: METOIOJOTHUS MCCIEAOBAHHUI JEHUCTBHS HAHOYACTHIL
METaJUIOB Ha OMOJIOTMYeCcKue OOBEKTHI : ydueOHoe mocobme mis By3oB / E. M. Eroposa, A. A.
Kyb6atueB. — Mocksa : HOpaiit, 2023. — 188 c¢. — Tekcr : snekrponnsiid. — URL:
https://urait.ru/bcode/517021
2. Honomaros, M. 10. ®usuko-xuMus HaHOYACTHUIl : yuyeOHOe mocodue s By3oB / M. O.
Honomaros, P. 3. baxtuzun, M. M. JloomaroBa. — 2-¢ uzn. — Mocksa : FOpaiit, 2023. — 285 c.
— Texcr : anextponHsiil. — URL: https://urait.ru/bcode/518726
3. [TonsikoB, B. B. buomenunuHckue HaHOTEXHOJOTHHU : ydeOHOoe mocobwe. — PocTtoB-Ha-
Hony: WznarensctBo IOxkHOTO QenepanbHoro ynuepcurera, 2018. — 129 c¢. — Teker
anexktpoHHbd. — URL: https://www.iprbookshop.ru/87704.html

6.2. lonoJiHUTe IbHAS JIUTEpaTypa:
1. BBenenne B HAHOTEXHOJIOTHIO: yueOHUK 171 By30B / Mapronun B.M.[u ap.]. - CIIG.: Jlans,
2019. - 464c. — Tekct: HEMOCPEACTBEHHBIM
2. Haxunkszel, M. OU3HKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTMH W HAHOMAaTEPHUAJIOB
yueOnoe nocooue / M. Haxunkeizbl, P. E. Beiicenon, 3. A. MancypoB. —Mocksa : Aii [lu Ap
Menua, 2023. — 194 C. — Texkct : 3JIEKTPOHHBIN. — URL:
https://www.iprbookshop.ru/129435.html
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3. Hanoctpykrypsl B Ouomenunmuae / mox pea. K. T'oncansec, K. - 4-¢ u3n. - Mocksa :

JlaGopatopuss  3Hanumif, 2020. - 538 «c¢. - Tekcr : onektponsHbii. - URL
https://www.studentlibrary.ru/book/ISBN9785001017295.html
4. Hanorexnonoruu. Xumuueckue, puzndyeckre, ON0JIOruueckre U 3K0JIOTHYeCKUE acleKThl /

M. H. Tumodeena, B. H. [Tanuenko, B. B. Jlapuukun [u np.]. — HoBocubupck : HoBocnOupckwmii
rOCyAAapCTBEHHBIN TeXHUYECKUM yHUBepcuTeT, 2019. — 283 ¢. — Teker : anextponHbIil. — URL:
https://www.iprbookshop.ru/98798.html

5. HanoTexHosoruu u crienuanbHble MaTepuaisl : yaeOHoe nocobue Juist By3oB / mof pen. HO.
I1. ConaneBa. — 3-e u3n. — Cankrt-IlerepOypr : XUMU3IAT, 2020. — 336 c. — Teker :
anektpoHHbI. — URL: https://www.iprbookshop.ru/97818.html

6. OcnoBsl HaHOTexHOJOTHHK : yueOHuk / H. T. Ky3unenos, B. M. HoBotopues, B. A. XKa6pes,
B. U. Mapronun. — 3-e uzn. — Mocksa : Jlaboparopus 3nanwmii, 2021. — 398 c¢. — Tekcr :
anextponHbld. — URL: https://www.iprbookshop.ru/109426.html

7. [ToroBa, JI. M. CoBpeMeHHBbIE acleKThl OMOHAHOTEXHOJIOTUH : yueOHoe mocobue / JI. M.
[TomoBa, E. b. AponoBa, FO. I'. bazapuoBa. — Cankt-IletepOypr : Cankr-IlerepOyprekuii
nonutexHuueckuit yausepcutet [lerpa Benukoro, 2022. — 150 ¢. — Teker : 31€KTPOHHBIA. —
URL: https://www.iprbookshop.ru/128650.html

8. CoBpeMeHHbIe MTPOOIEMbl HAHOTEXHOIOTUH : yueOHoe mocobue / 3. JI. [I3umsurypu, A. A.
Bacunwes, b. b. Xaiinapos [u ap.]. — Mocksa : U3natensckuii JJom MUCuC, 2022. — 99 c. —
Texcr : anexTponssIil. — URL: https://www.iprbookshop.ru/129758.html

9. Xamn, M. HaHOTEXHOJIOTHH M 9KOJIOTHS: PUCKH, HOPMATUBHO-IIPABOBOE PETyJIMPOBAHUE H
ynpasnenue / Xamnn M. boymen JI.. — 3-e u3a. — Mocksa : JlabopaTtopus 3Hanuit, 2020. — 345 c.
— Texkcr : anexkrponnsiil. — URL: https://www.iprbookshop.ru/98573.html

6.3. Pecypchl nH(popMaIIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTn « AHTepHET»
1. http://www.chem.msu.ru/rus/elibrary/welcome.html — snekTpoHHast OuOIHOTEKA
Y4eOHBIX MaTEpPHAJIOB MO0 XUMHHU
http://ru.encydia.com./en/
http://www.lomonosov-fund.ru/enc/ru/encyclopedia
http://slovari.yandex.ru/
http://znanium.com

kW

TMETOIJUYECKUE YKA3AHUSA 10O OCBOEHUIO JUCIUITJIMHBI

1. Meroandeckue peKOMEHAAIMH TI0 TOATOTOBKE K MPAKTUIECKUM U J1a00PaTOPHBIM 3aHATHIIM
2. MeTtoauueckre peKOMEHIAlUU TI0 OpTraHU3aIuU CAMOCTOSITETFHOM PaboThl 00yJarOIUXCSI

S.MHO®OPMALIMOHHBIE TEXHOJIOI'HA JJIA OCYIHNECTBJIEHUSA
OBPA3OBATEJIBHOT' O ITPOLECCA ITIO JUCIIAITJIMHE

JIneH3uoHHOE MPOrpaMMHOe odecrieyeHune:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopMannoHHbIe CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT

Cucrema «KoncynbrantlInrocy

IIpodeccuonanbHbie 0a3bl JTaHHBIX:
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fgosvo.ru — Ilopran PepepanbHBIX TOCYAAPCTBSHHBIX 00pa30BaTCILHBIX CTAHJAPTOB BEICIIETO
o0OpasoBaHus

pravo.gov.ru - OpunuanbHeId HHTEPHET-IOPTAJ IIPaBOBOM MH(OpMaLU

www.edu.ru — @eaepanbHbliit mopTtan Poccuiickoe oOpa3zoBaHue

Cpo0oHo pacnpocTpaHsieMoe IPOrpaMMHoe o0eciedeHue, B TOM YHCJIe 0Te4eCTBEHHOI0
NPOU3BOJACTBA

OMC IIneep (1 Bocipou3BeIeHUs DIEKTPOHHBIX YueOHbIX Moayeil)

7-zip

Google Chrome

9.MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUITIJINHbI

MaTepI/IaJIBHO-TCXHI/I‘-IeCKOG obecrneucHUe JUCLHUIIIIMHBI BKIIIOYACT B ceOs:

- y4eOHbIe ayAUTOPHUH JUIS MIPOBEICHUS 3aHATUN JIEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, KyPCOBOTO
MIPOCKTHPOBAHMS (BBITOJIHCHUS KYPCOBBIX PabOT), IPYIIOBBIX U WHAWNBUIYATBHBIX KOHCYIbTAIIHA,
TEKYIIETO KOHTPOJS M TMPOMEXKYTOYHOH aTTecTalliy, yKOMIUIEKTOBAaHHBIC ydeOHOUW MeOenblo,
JIOCKOH, JICMOHCTPAITMOHHBIM 000pYI0BAaHUEM;

- TIOMEMIEHUS [UIsl CaMOCTOSITENIbHOM paboThl, YKOMIUIEKTOBaHHBIE YyueOHOW Mebebio,
MIEPCOHATBHBIMU KOMIIBIOTEPAMH C TIOJIKIIOYCHHEM K ceTh MHTepHEeT M 00ecleuyeHueM JI0CTyIa K
AJIEKTPOHHBIM OMOIMOTEKaM U B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPENY .

21



