MHWHOBPHAYKH POCCHUHN
OI'bOY BO «bAIIKHUPCKHUUN I'OCY JAPCTBEHHbBIM YHUBEPCUTET»
BUOJIOTMYECKUI ®AKYJILTET

YT1BepxKaeHO: CornacoBaHo:

Ha 3aceaHnu Kadeapsl OMOXUMUHU [Ipencenarens YMK Guonorngyeckoro
1 OMOTEXHOJIOTHH (dakynpTeTa

npotokod Ne 19 ot 03 utons 2019 r. T

——

——— M.U. T'apunosa

bl
3aB. kaenpoit ﬂ/g £ <7/P.I". ®apXyTAUHOB

PABOYASA ITPOI'PAMMA JIUCHUIIJINHBI

JUCHHUITIIINHA HaHOTEXHOJIOTHMH B MEIUITMHE

AUCIIMITIIMHA T10 BBI6ODV

nporpamMmma GakajgaBpuara

HamnpaBnenue moaAroToBku (CrenuagIbHOCTh)
06.03.01 buonorus

Hanpasnennocts (npouiib) HOATOTOBKU

buoxumus
Kanuduxarus
OakayaBp
Pa3zpabotumk (cocTaBUTEINb) ey
Crapuuii mpenojiaBaresnb / FO.M.CoTtHukoBa

Jlia mpuema: 2019 r.
Yha2019r.



CocraButenu: FO.M. CoTHHKOBA, cTapiIMii IpenogaBareb Kageapbl OMOXUMHUH U OMOTEXHOJIOTUU

Pabowyas mporpamMma JMCHUIUIMHBI yTBEp)KIACHAa Ha 3acelaHud Kadeapsl OHOXMMHUU U
ouorexHonoruu, mpotokos Ne 19 ot 03 utonst 2019 1.

3aBenyromuii kageapoit / P.I'.®apXyTIuHOB




Cnucox AOKYMEHTOB U MaTC¢pHAJI0B

1. IlepeueHp IIaHUPYEMBIX PE3YJIHTATOB O0OYYEHHS IO AWCIHIUIMHE, COOTHECEHHBIX C IUIAaHUPYEMBIMU
pe3yJibTaTaM1 OCBOSHHMSI 00pa30BaTEIbHON IPOTPAMMBI

2. llens n MECTO JUCLUIIIMHBL B CTPYKType 00pa3oBaTeIbHOM ITPOTrpaMMBbl

3. Conepxanue paboueil nmporpamMMsl (00bEM AMCUMIUIMHBL, THUIBI M BUIbI y4eOHBIX 3aHATHH, y4eOHO-
METOIMUECKOe 00ecreueHre CaMOCTOSTEIbHON paboThl 00y4aIOIINXCs)

4. @®oHJ OLIEHOYHBIX CPEACTB M0 JUCLHUILUINHE

4.1. TlepeyeHb KOMIIETCHIMH C YyKa3aHHEM OJTaloB UX (OPMUPOBAHUS B IIPOLIECCE OCBOCHUS
oOpazoBarenbHOI mporpaMmbl. OnucaHue IOKasaTesleil M KPUTEPHEB OIIGHMBAHUS KOMIETCHLIMI Ha
Pas3IMuHbBIX 3Tanax nx(GopMHPOBaHUS, OIIMCAHUE KA OLICHUBAHHS

4.2. TunoBsle KOHTPOJILHBIC 3aJJaHUS WIIM WHBIC MaTE€PUalIbl, HEOOXOAMMBIC JUI OLECHKH 3HAHUH, YMEHUH,
HAaBBIKOB M OIIBITA [JEATCILHOCTH, XapaKTEPH3YIOIIUX 3Tamlbl (OPMHUPOBAHMA KOMIICTCHIMH B Ipolecce
OCBOEHUsI 00pa30BaTENBHOM MPpOrpaMMbl. MeToaNIeCKHE MaTePHallbl, OTPEIEIIAIOIINE TPOLEAYPHI OLICHUBAHUS
3HaHMH, yMEHHUH, HABBIKOB U OTIBITA JICSITEIbHOCTH, XapaKTEPHU3YIONINX 3Tarnbl ()OPMUPOBAHMS KOMIICTEHIIUH

4.3. PedTHHT-TUIaH IACIIATUTHHEL

5. Yd4eOHO-MeTOIUYeCKOe U HH(POPMAMOHHOE 00CCIICYCHUE TUCIIUILIIHHEIL

5.1. TlepeueHb OCHOBHOW M JONOJIHUTEIBLHOH y4eOHOH IHMTEpaTypbl, HEOOXOOMMOW JJIsI OCBOEHUS
JCLUIIIMHBI

5.2. TlepeueHb pecypcoB MH(OPMALMOHHO-TEIICKOMMYHHKALMOHHOM ceTH «/HTepHET» M IpPOrpaMMHOTO
obecrieueHus, HEOOXOAMMBIX ISl OCBOCHUS! IUCLIUIIIIMHBI

6. MarepuansHo-TexHHYeCcKas 0a3za, HeoOX0oaMUMasl JUIsl OCYILECTBICHHUsI 00pa30BaTEILHOTO Mpolecca o
JVICIUTIIIHE

o AN Wn b~

o]

10
14

14

14

15



1. IlepeveHb NJIaHMPYEeMBbIX Pe3yJIbTATOB 00y4eHHs MO IMCUUILIUHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHS 00Pa30BaTeJbHOM MPOrpaMMbl

B pesynpraTte ocBOoeHus 00pa3oBaTeNbHOW TPOrpPaMMbl  OOYYArOUIUHCA JOJKEH OBJIAJICTh
CIICYIOLTMMU pe3yNbTaTaMH 00y4eHHS IO TUCLIUILIIHHE!

PesynbTaTeioOyaeHus ®opmupyemas | [Tpumeua
KOMTICTEHIIHS HHE
(c ykazanunem
KOJIa)
3HaHUs 3HaTh: BOCIIPOU3BOJIUTH M OOBSICHATD YIeOHBIH MaTepHal ¢ TpeOyeMoi CTENEHBIO
HAYYHOH TOYHOCTH M TIOJTHOTHI; TEOPETHYECKHE M TIPAKTHUYECKHE OCHOBBHI
OMOTEXHOJIOTMYCCKIX W OMOMCIUIIMHCKUX MPOHM3BOJCTB, TCHHON HWHXKCHEPUH, OIIK-11

HaHOOMOTEXHOJIOTHH, MOJICKYJISIPHOTO MOJEJIMPOBAHUS; Ipelesbl pa3MepoB
HaHOMaTepHaJIoB (HAHOYACTHIL)

3HaTh: 0a30BbIE TEOPETUUECKUE TOJIOKEHNSI U METO/bI MOJIEBBIX, J1a00PaTOPHBIX
¥ TPOM3BOJCTBEHHBIX HCCIIEIOBAaHUH COBPEMEHHOW OWOJOTMHM; O MeTojax [1K-3
(yHKIMAIM3aMMHAHOYACTHIL

Ymenus YMeTh pemaTh THIIHIHBIE 3371a49H TPodecCnoOHABHOM NeATETPHOCTH Ha OCHOBE
BOCIIPOU3BE/ICHUS CTAHAAPTHBIX AITOPUTMOB; OOBSICHUTH IIPUYMHBI TIOSBICHUS
HOBBIX (PU3UKO-XUMHUYECKHE CBOWCTB Y HAHOMATEPHAJIOB OIIK-11

YMeTh: MPUMEHATh 0a30BBIE TEOPETHUECKHE MOJOXKEHUS W METOIBI ITOJIEBBIX,
71a00paTOPHBIX M TPOWU3BOACTBEHHBIX HCCIICOBAHUI COBpPEMEHHON OHOIIOTHH

JUTsL pemieHust oOmie mpodeccHoHaNbHBIX 3a7ad; BbIOMpATh TMOAXOMBI IS TIK-3
NPUAAHNS HAHOYACTHIIAM HEOOXOIMMBIX KaueCTB
Bnanenns Bnagers: NOHATHHHBIM ¥ TEPMUHOJOTHYCCKHM ammapaToM JIUCIHMILIMHEL,
(maBbIKwH / METOJIaMH OMOTEXHOJIOTMUECKUX M OWOMEIMIIMHCKHX TIPOW3BOJCTB, TECHHOM OIK-11
OIIBIT WH)XCHEPUH, HAHOOMOTEXHOJIOTHH, MOJICKYJISIPHOTO MOJICITUPOBAHUS;, TaHHBIMH O
ACATEILHO NPUMEHEHUST HAHOMATEPHAJIOB B OHOJOTHH W MEIUIIMHE
cTH) Bnasets: HaBBIKAMU peLICHHS MPOQPECCUOHATBHBIX 3a/1a4, UCIIONB3Ysl 0a30BbIC
TEOPETUIECCKHE TIOJI0KEHHUS M METOIBI ITOJICBBIX, JA0OPATOPHBIX U K3

MPOU3BOJICTBCHHBIX HCCJICIOBAHUI COBPEMEHHOI OMOJIOTHH; HABBIKAMU
(hyHKIMaTH3aIMTHAHOYACTHIL

OIIK-11 - cnocoOHOCTh MPUMEHSATH COBPEMEHHBIE MPEICTABICHUS 00 OCHOBaX OMOTEXHOJOTHYECKUX U
OMOMEIUIIMHCKUX  IPOU3BOJCTB, T€HHONM  HWHXEHEpUH, HaHOOWOTEXHOJIOTUH,  MOJIEKYJISPHOTO
MOJICJIUPOBAHUS

[1K-3- roToBHOCTh HMPHUMEHATH Ha MPOM3BOJACTBE 0a30BbIE OOIIENPOPECCHOHATbHbIE 3HAHUS TEOPUH U
METOJIOB COBPEMEHHON OMOJIOTUI



2. lleap u MecTO IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Huctummza «HaHOTeXHOIOTHY B MEAWIIMHE» OTHOCHTCS K TUCITUILIMHAM TI0 BEIOODY.

HucuunnuHa n3ydaercs Ha 4 Kypce, B 8 ceMecTpe.

Lenpto ocBoeHust OUCHUIUIMHBI (MOayisi) «HaHOTEXHONOTrMU B MEIUIIMHE» SIBISIIOTCA
dbopMHpOBaHHE Yy CTYJACHTOB COBPEMEHHBIX 0a30BBIX TEOPETHUYCCKUX 3HAHUH O
B3aMMOJICHICTBIY HAHOMACIITAOHBIX CTPYKTYP (U3HKO-XHMHUYECKOTO pPsiia ¢ OMOJIOTHYeCKIUMHU
CTPYKTYpaMHU.

Jlist OCBOCHHS AMCHMIUIUHBI HEOOXOAWMBI KOMIIETCHIIMH, C(HOPMHUPOBAHHBIE B paMKax
M3YyYCHUS CIEAYIOIUX AUCUUIUIMH: Puszuka, Ousnyueckas U KOJUIOMIAHAS XUMHS, bruoxumus,
Kierounas 6uomnorusi, ®u3nonaorus 4eaoBeKa v >KUBOTHBIX, MouekynsipHas 6uosnorusi, OCHOBBI
TOKCHUKOJIOTHH.

OcBocHHE KOMIETCHIHWHA JAUCHUIIIMHBI HEOOXOAWMBI I H3YyYeHHUs  CIEAYIOLIUX
nucturinH: OCHOBBI KIIMHUYECKOH TabopaTopHOit AuarHocTuku, OCHOBBI TeHHOW MH)KEHEPHUH,
buosorus KJ1€TOK UMMYHHOM CUCTEMBL.



3. Coaepxanue padoueii nporpaMmmbl (00beM JUCUMIIJIMHBI, TUIILI M BUJbI Y4eOHbIX 3aHATHI,
yueOHO-MeTOoAn4ecKoe odecrnedeHne CaMOCTOSTeIbHOI padoThl 00y4a0IIMXCH).

Copepxanne paboueli mporpaMMbl TUCIUTUTHHBI TIPECTaBIeHO B [IpuioxeHuH.

4. DoHJ O1LIEHOYHBIX CpeaACTB MO AMCHHUIIJIHHE

4.1. [lepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TANOB UX (JOPMUPOBAHMS B MpoLecce 0CBOEHMSI
o0pa3oBaTtebHON nNporpaMmmel. Onucanne NoKasaresieil 1 KpUTEPUeB OLCHUBAHUSI KOMIIETEHIHI
Ha Pa3JIMYHBIX 3Tanax ux OpMHUPOBaHNS, ONUCAHNE IIKAJI OLCHHBAHUS
OIIK-11 - ctocoOHOCTH MTPUMEHATH COBPEMEHHBIE MPEICTaBICHHUS 00 OCHOBaX OMOTEXHOJIOTMUYECKUX U

OMOMEIUIIMHCKUX MTPOU3BOJCTB, TEHHOW HHXEHEpUH, HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOTO

MOJICTIMPOBAHUS
Oran [Tmanupyemsle pe3yabTaTel 00yUeHHS KpurepunoneHnBaHUSPE3yIbTATOBOOYUCHHS
(ypoBeHb) (TokazaTenu JOCTHKCHHS 3aIaHHOTO ) 3
OCBOEHUSIK YPOBHSI OCBOSHHSI KOMIICTEHITHIA) 5
(«HeymosnetrB | («YmoBierBopu | 4 («XOpoImoy)
OMIIETEHII («OTamaHO»)
. OPHUTEIIBHOY) TEJIHHOY)

IlepBBIidT | 3HaTh: BOCIHPOMU3BOJAUTL U 0OBSACHATD

an y4eOHBId  MaTepuan ¢ TpeOyemoi

(YPOBEHB) | (renenpio Hay4YHON TOYHOCTH U TOJIHOTHI; O6beM O6beM O6beM
TEOPETUYECKNE U TMPAKTUYECKHE OCHOBBI 3HaHUH O0beM 3HaHMH 3HAHUM 3HAHUM
OMOTEXHOJIOIMYECKMX U OMOMEIUIMHCKHUX | OLEHHMBAETCS | OLICHUBAETCA OT | OLICHUBAETCA | OLICHUBAETCA
MIPOU3BOJCTB, TEHHOU HH)XCHEPUH, Ha 44 1 HIKE 45 a0 59 GamioB ot 60 a0 79 ot 80 10 110
HAHOGMOTEXHONOTHH, MOJIEKYJISPHOTO 0aJIoB OT OT TpeOyeMbIX 0aJIoB OT 0aJIoB OT
MOJIE/MPOBAHHS;  NPEAENbl  PA3MEPOB TpeOyeMBIX TpeOyeMBbIX TpeOyeMBbIX
HAaHOMATEPHaJOB (HAHOYACTHUIL)

Bropoiar | YMers:  pemare  TUINUYHBIE — 3a7add O6BeM O6beM O0beM

an npoeCCUOHATIBHON  JEATCIBHOCTH  HA YMEHUH O0beM ymeHui YMEHHI YMEHHI

(YPOBEHB) | OCHOBE BOCIPOM3BECIACHHS CTAaHIAPTHBIX | ONEHUBAETCSA | OLEHWBACTCS OT | OIICHWBAETCS | OIECHHBAETCS
AJITOPATMOB; 0OBSACHUTD NPUYUHBI | Ha 44 u ke | 45 mo 59 Oamnos ot 60 1o 79 or 80 mo 110
TOSBICHAS. HOBBIX (DM3UKO-XMMHYECKHE 0aioB OT OT TpeOyeMbIX 0aIoB OT 0aIoB OT
CBOMCTB y HAHOMATEPHAIIOB TpebyeMbIX TpeOyeMbIX TpeOyeMbIX

Tperuiirta | Bnagets: MOHATHHHBIM "

1} TEPMHUHOJIOTHICCKIM anmapaTom O6beM O6nem O0beM O0beM

(YpoBeHB) | AWMCIUILTUHEL; MeTOoIaMu BIIAJICHUSA BIIAJICHUSA BIAJICHUSA
OMOTEXHOJIOTHIECKIX M OMOMEIUIIMHCKAX | HaBBIKAMH Ha BAAICHITA HaBBIKAMH OT HaBBIKAMU

. HaBBIKaMU OT 45

MIPOU3BO/ICTB, T€HHOM WHXCHEPUH, 44 u HIxKe 60 mo 79 or 80 mo 110
HAaHOOWOTEXHOJIOTUH, MOJICKYJISIPHOTO 0aIoB OT %o 59 bannos ot 0aJIoB OT 0aJIoB OT
MOJICJIMPOBAHHKS; JAHHBIMU O MPUMEHCHUS | TpPeOyeMbIX TpeOyeMBIX TpeOyeMbIX TpeOyeMbIX

HaHOMAaTCpHraJioB B OuoJIOruu U MCIUIUHE

[1K-3- roTOBHOCTh MPHUMEHSITh Ha NMPOU3BOACTBE 0a30BBIC OO0IIENPOPECCHOHATHHBIE 3HAHUS TEOPUU U
METOJIOB COBPEMEHHON OMOJIOTUI

Oran [Tnanupyembie pe3yabTaThl 00yUCHHS KpurepunolieHuBaHUSIPE3yIbTATOBOOYYCHHS
(YpoBeHb) (Toka3aTenu NOCTUIKCHUS 3a1aHHOTO ) 3
OCBOEHUSIK OBHS OCBOEHUSI KOMIIETCHLIMN 5
yp ) («HeymoBnetrB | («YmoBierBopu | 4 («XOpoImoy)
OMIIETEHII («OTamaHO»)
. OPHUTEIHHO») TEJIEHO)

IlepBBIitaT | 3Hath: 6a30BbIe TEOpeTUIECKUe Ob6bem O6bem O0bem

an MOJNIOKEHUsT M METOAbI  TIOJIEBBIX, 3HaHUI O6bem 3HaHUN 3HaHUH 3HaHUH

(ypoBeHb) a6OpaTOPHBIX M TIPOM3BOACTBEHHbIX | OUCHMBACTCA | OUCHWBACTCS OT | OUCHMBACTCA | OICHMBACTCS
WceenoBanmii coBpeMerHoi Guonorum; o | He 44 v amke | 45 no 59 Gamios ot 60 10 79 ot 80 1o 110

’ 6aioB OT OT TpeOyeMbIX 6aioB OT 6aiIoB OT

MeTOoAax (pyHKIUATU3AIMHHAHOYACTHUI] TpeByeMbIX TpebyeMBIX TpebyeMBEIX




BropoisT | YMmers:

arn MPUMEHITh  0a30BbIE  TEOPETUUECKUE O6beM O6beM O06beM

(ypoBeHB) | MOJIOKEHUS W METOABl  TOJIEBBIX, YMEHUI O0beM ymeHui YMEHUI YMEHHH
Ja0OpaTOpPHBIX W IPOU3BOJCTBEHHBIX | OICHUBAETCS | OLIEHMBAETCS OT | OLEHMBACTCS | OLICHMBACTCS
UCCIIEZIOBaHUH COBpeMEHHON Ouonoruu | Ha 44 uHmxke | 45 no 59 6amnoB | ot 60 no 79 ot 80 1o 110
JUISL pelieHust obuie npogeccuoHaIbHBIX 6aioB OT oT TpeOyeMbIX 6aioB OT 6aiIoB OT
3aja4; BHIOUpPATh MOJIXOMBI VIS MpHIAHUs | TpeOyeMbIX TpeOyeMbIX TpeOyeMbIX
HAHOYACTHIIAM HEOOXOIMMBIX KaueCTB

Tperuitata | Bragers: HABBIKAMU peuieHus

I npodeccHoHANBHBIX  33aJay, HMCHOJb3Ys Obpem 0O6BeM Obrem Obrem

(ypoBeHB) | 6a30BBIE TEOPETHUECKHE IONOKEHHA | BJIA/ICHHA BITATCHHS BJI/ICHAA BJI/ICHHA
METOZBI  TIONEBHIX, JAGOpAaTOpHbIX w | HABBIKAMHHA | 00 - 45 | HABBIKaMH OT HaBBIKAMH
TIPOM3BOICTBEHHBIX nccnemosanmit | 44 1 HIKE 10 59 GaIIoB OT 60 10 79 or 80 510 110
COBPEMEHHOH  OMOJOTMH;  HABBIKAMH Gasuios ot TpeGyeMbIx Gasios ot Gasios ot
DYHKIHATH3A M MHAHOYACTHII TpeOyeMBbIX TpeOyeMbIX TpeOyeMbIX

Kputepusimu olieHHBaHUS SIBISIOTCS Oalljibl, KOTOPHIE BBICTABISIIOTCS MpeErojaBaTesieM 3a BUIbI
JeATeTLHOCTH (OLICHOYHBIC CPEACTBA) 1O HWTOraM M3Y4YeHHs MOAyJeh (pa3desioB JTUCIUTIIUHBI),
NEPEUYNCIICHHBIX B PEHTUHT-TUIAHE AUCHUILTMHBL: TEKYIIUNA KOHTPOJIb — MakcuMyM 40 OamioB; pyOeKHBIN
KOHTPOJIb — MakcuMyM 30 6auioB, MOOMIPUTENbHBIC OaTbl — MakcuMyMm 10.

IIxanpl oIfeHUBAHMUS YK3aMCEHa:

oT 45 510 59 6aNIoB — «yIOBIETBOPUTEIBHOY;
oT 60 110 79 6a/I0B — «XOPOIIO»;

oT 80 0aIOB — «OTIIMYHOY.

4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS UJIH HHbIe MAaTePUAJIbl, HEOOX0AMMbIeE [IJIsl OLIEHKH 3HAHM,
YMeHMi, HABBIKOB H ONBITA IeATEJbHOCTH, XapAKTePU3YOIIUX 3Tanbl GopMUPOBAHNS
KOMIIeTEeHIIMI B Mpolecce 0CBOCHUA 00pa3oBaTe/ibHON nMporpaMmmbl. MeToanuyeckue MaTepualibl,
omnpeaeJsOle NPoueypPbl OLlCHUBAHUS 3HAHUI, YMEHUI, HABBIKOB U ONBITA 1eATeIbHOCTH,

XapaKTepu3yIIHX 3TANbl ((POPMHUPOBAHHUS KOMIIETEHIIHI

DTambeIoCBO PesynprarteioOyueHus Komnerenuus OrneHOYHBIECPECT
C€HUsA Ba
1-#1 atan 3HaTb: BOCHPOU3BOJIUTH M OOBSCHATH YU4EOHBIH MaTepHai C TECTUPOBAHUE,
3HaHUS TpeOyeMol CTENeHbI0 HAy4YHOW TOYHOCTH M IIOJIHOTHI; KOHTpOJIbHAsl paboTa,
TEOpEeTHYECKHE u HpaKTHYECKUE OCHOBBI nabopaTopHbIe
OMOTEXHOJOTUYECKMX ¥ OWMOMEIUIMHCKHX IIPOU3BO/ICTB, OIIK-11 paboTsI
TeHHOH WH)XCHEPHUH, HAHOOMOTEXHOJIOI'MH, MOJIEKYJISIPHOI'O (BBITIOJTHEHUE,
MOJICTIMPOBAHUS; IPENENbl  pa3MEpOB  HAHOMATEPHAIOB mpoBepka  paboueit
(HaHO9aCTHIY) TETpan)
3HaTh: 0a30BbIE TECOPETHUYECKUE IIOJIOKECHUS M METOJbI TECTUPOBAHME,
IOJIEBBIX, abopaTOPHBIX u IIPOU3BOJCTBEHHBIX KOHTpOJIbHAsi padora,
UCCIENOBAHUM  COBPEMEHHOM  OMOJIOTMH; O  METOofax naboparopHbie
(hyHKIIHATH3AIMTHAHOYACTHIT TK-3 pagoTsI
(BBITIOJTHEHUE,
npoBepka  paboueit
TETpau)
2-ii aTan YMeTs pemars THIWYHBIE 3agaddl  HpodeccroHaNbHOM TECTUPOBAHUE,
YMeHus JIEATCIBHOCTY HAa OCHOBE BOCIIPOM3BEICHMS CTaHAApPTHBIX KOHTpOJIbHasi pabota,
QITOPUTMOB; OOBACHUTH HPHYMHBI IOSBICHHS  HOBBIX nabopatopHbIe
(PU3MKO-XMMUYECKUE CBOMCTB y HAHOMATEPHAJIOB OINK-11 paGoTe!
(BBITIOJTHEHUE,
nmpoBepka  paboueit
TETpajn)
YMeTh: NMPHUMEHATh 0a30BbIE TEOPETHUECKHE IOJIOXKCHUS U TECTUPOBAHUE,
METOJBl TOJIEBBIX, JA0OPATOPHBIX W IPOU3BOJCTBECHHBIX KOHTpOJIbHAsI paboTa,
UCCIIE0OBAHNI COBPEMEHHOM OHOJIOTHH ISl PELIeHUs 0O0Ie TIK-3 nabopaTopHbIe
npodeccHOHATLHBIX — 3a7a4;  BBIOMpPATh  TMOIXOIBI IS paboTHI
NpUIaHKs] HAHOYACTHIIAM HEOOXOANMBIX KauecTB (BBINOJTHEHUE,




nmpoBepka  pabouei
TETpajn)

341 oran Brnaneth: MOHATUHHBIM W TEPMHHOJIOTMYECKHMM amnmapaTroMm TCCTUPOBAHMUC,
Bnagets JITMCLMIIIAHEI, METOJAMHU OHMOTEXHOJOTHUYECKHX u KOHTpOIIbHAs pabora,
HaBbIKAMHM | OMOMEIMIIMHCKAX  TPOU3BOACTB, TE€HHOM  WMHKCHEPHH, o nagopaTopHLIe

HAaHOOWOTEXHOJIOTHH,  MOJIEKYJSIPHOTO  MOJICIMPOBAHHS, TK-11 paboThI
(BBITIOJTHEHUE,
JAHHBIMH O TPUMCHCHUS HAHOMATCPHAIOB B OHOJOTHH U .
MmpoBepka  paboueii
MEIUINHE
TETpaju)
Bianeth: HaBbIKaMH pelieHUsT TPOoQdEeCCHOHATBHBIX 3ajad, TECTUPOBAHUE,
UCIOJNB3Ysl 0a30BbIC TCOPETUYCCKUE IOJIOKCHHUS U METOJBI KOHTpOJIbHAsl padora,
TOJIEBBIX, 71200PaTOPHBIX u HPOM3BOACTBEHHBIX nagopaTopHHe
HCCIIe IOBAHUIA COBPEMEHHOM OuoJIoruy; HaBBIKAMH paboThI
(hyHKIIMATH3AIMTHAHOYACTHIT (BRIONHEHHE,
HK-3 nmpoBepka  pabouei
TeTpaan)

4.3. PeTHHT-IJIaH QU CIUIIINHEI
PeittuHr-nnan qucuumuivHeel npeacrasieH B [Ipuoxenun.

Nzydenne kaxaoro pasaena (MOIyJisl) TUCHUIUIMHBI 3aBEPIIACTCS PYOCKHBIM KOHTPOJIEM B
BUJIe TecTupoBaHus. Komu4ecTBo 3aqaHuii B TecTe KpaTHO YUCITY KOMIETCHIHA, (DOPMHUPYEMBIX B
X0Jle U3y4YeHMs] TUCHUIUIMHBI (KpaTHO TpeMm). Ha onenky creneHu chOpMHpPOBAHHOCTH KaKIIOM
KOMIIETEHIIMM TpH PYOEKHOM KOHTpojie oTBoAuTca He MeHee 10 BompocoB Tecra. Ymcio
MPaBWJIBHBIX OTBETOB OT 45 110 59% COOTBETCTBYET HauaIbHOMY (IIOPOrOBOMY) YPOBHIO OBJIaJCHUS
kommereHimer, or 60 mo 80 % - 6GazoBomy ypoBHIO, oT 81 mo 100 % - moOBBIIEHHOMY
(TIpoaBUHYTOMY) YPOBHIO C(OOPMHUPOBAHHOCTH KOMITETCHIIUH.

TecT o AUCHUILIVHE
«HaHOTEeXHOJOrMH B MeIUIIHHE»

1. Munielta coctout u3: a) 2-x cioeB aMpuuiabHbBIX MoJeKkyn ©0) 1-ro crios
aMPUPUIBHBIX MOJEKYT B) 2-X clIoeB THAPOGOOHBIX MOJEKyN T) 1 ciost runpopoOHbIX U 1
closi TUAPOGUIBLHBIXMOJIEKYIT

2. KaruoHHBIE ITUNOCOMBI Hamboyiee YacTO HWCHOIB3YIOT S TPAHCHOPTHPOBKH: a)
ruapodoOHBIX TpenapatoB 0) ruIpoPMIBHBIX TpenapaTtoB B) nmoymnenTtuaos 1)/ JHK

3. K Owmogerpamupyembim HY otHocaT: a) ¢ynnepeHsl 0) KBAHTOBBIE TOYKU B)
xenatuHOBBIe HY 1) 3010THIEHY

4. naToro,9ToO0bIHAHOYACTUIIAMOTIIA 0T OLIUPKYIMPOBATHBOPTraHU3ME, eepa3Mephl

JOJIKHBI HAXOAUTHCA B MIpeJienax:

A) 1-10 am B) 10-40 am B) 50-100 aMm 1) 200-400 HM

5. OddexT 3axBaTta HaHOYACTUI[ MakKpodaramMu MOKHO HCIOJIb30BATH IS

nedeHus: A) TyGepkysesa 0) rpurnma B) IU3EHTEPHH T)KOPH

6. IlerenupoBaHHEHAHOYACTULIITIO3BOJISICT:

A) oOCymecTBIATH aIpecHYK JIOCTaBKy Tmipemapara b) wu30erarb 3axBara

makpodaramu B) mnoBeimare ee tuapodoOHOCTH [') yBeNMUYHTH KOJUYECTBO

nekapcTBa B coctae HU

7. O dexr YBEITMUEHHOU MIPOHHIIAEMOCTH u yIEPKUBAHHS
(enhancedpermeabilityandretention)cBsizan C: a) yBEIMYECHHEM TMPOHUIIAEMOCTH KJIETOYHOU
MeMOpaHbl PaKOBOM KJIETKHO) YBENIMYEHHUEM MPOHUIIAEMOCTH SHIOCOMBI PAKOBOM KJIETKH B)
YBEJIMYEHUEM TIPOHUIIAEMOCTH SIEpPHOM MeMOpaHbl paKOBOM KJIETKH T) YBEIUYECHUEM




MPOHUIIAEMOCTH COCYIOBOITYXOIHN

8. Hanbonpmmii BeIX01 THAPOPUIHLHOTO JIEYeOHOTO TIpenapara u3 TepMOUYBCTBUTEIBHON
JUTIOCOMBI HAOJIIOIaeTCs TPH TEMIIepaTtype: a) HIKE TemrepaTypsl (a3zoBoro mepexoaa
JUTIUTHOTO OMCIIOATENb-)KUIKUN KPUCTAIUT 0) BBINIE TeMIlepaTypbl (ha30BOro Mepexoaa B)
(da3zoBOro mepexoja r) CyImecTBEHHO BBIIIE TeMIIepaTypsl (ha30BOTONepexo/ia

9. Jlumoniekchl 3axBaThIBAIOTCS PAKOBOM KIJIETKOW: a) 3a CYET CIWSHHS JIMITHAIHBIX
MeMOpaH JIMIIOTUIEKCa ¥ PAKOBOU KJIETKH 0) IpU yYaCTHH OTPHUIIATEIHLHOTO 3apsi/ia JIUIOTUIeKCca
U TIOJIOKUTEIBHOTO 3apsiia MOBEPXHOCTH PAKOBOM KIIETKU B) MPU YYACTUU IMOJIOKHUTEIHLHOTO
3apsaa JIMMOIUIEKCA M OTPHUIATENBLHOTO 3apsijia MOBEPXHOCTH PAKOBOW KJIETKH T) 3a CUeT
s dexra enhancedpermeabilityandretention.

10. TIpoTtorHO-ry04aThiii 3(p(GEKT TPH HCIOIH30BAHUM TIOJUILJIEKCOB CBsI3aH C: Q)
SBJICHHEM OCMoOca 0) MPOTOHUPOBAHHEM IMOBEPXHOCTH DHIOCOMBI B) T'yOUaTOM CTPYKTYpOM
HaHOYaCTHULIbI I‘) HCT MMPAaBUJIBHOT'OOTBCTA

11. Ko BBen Tepmun «HaHoOakTepusi»? a) Pomanek 0) Kasanep B)Donk

12. I'me BepBhie ObUIM OOHApYX)eHbI HaHOOakTepuu? a )B reoTepMalibHBIX MCTOYHUKAX
6)B kpoBu yenoBeka B)B muIeBbIX MpoIyKTax

13. Kak ompenenunu cymecTBoBaHue HaHOOakTepuii B opranusMe uesnoBeka? a)llo

OTJIOKEHUSM KAallblIUs, KOTOPBIA SIBISIETCS MPOIYKTOM >KHU3HENEATEIHHOCTH HaHOOAKTEpHid
0)Beinenunu JIHK HanoGaktepuii B)Onpenenin «CiIydaiiHO» C MOMOIIBI0 OKPAIIMBAHUS TI0
I'pammy

14. JIist mpouIakTHKK KaKkoi OOJIE3HH MOTYT OBITh MCIIOJIB30BaHbI HAHOYACTHUIIBI 30J10Ta?
a)Pak 0)TyOepkyne3 B)bonesns Anprrerimepa r 1)l emodunus

15. Kakue HaHOOOBEKTHI IUIAHUPYIOT B OYAYyIIEM HCIIOJIB30BaTh B KAa4eCTBE BO3MOXKHBIX
HOCHUTEJICH JIeKapCTBeHHBIX TmpemnapaTtoB? a)Jlumocomer O)Hanokonrterinepst u3 JIHK
B)Hanokancyunsl r)/leHapumepbl

16. JIyist 9ero BO3MOJKHO HCIOJIb30BaTh HAHOTPYOKHM B Mmemuimue? a)llns cpammBaHus
kocrei 0)/17s1 cBepThIBaHUS KpOBHU B) /151 TOCTAaBKM JICKAPCTBEHHBIX MPENapaToB
17. Uro Takoe KBaHTOBas Todka? a)dT0 OOBEKT, OONANAIONNN  JUCKPETHBIM

SHEpreTudeckuM crekTpom 0)[IpocTpaHcTBO, OrpaHMYEHHOE ABYMS MOJIYIPOBOJAHUKAMHU, TIE
SNIEKTPOHHBIA Ta3 BeleT cebsd Kak JIByMepHbIH B)IIpocTpaHCTBO, OrpaHUYEHHOE TpeMs
MOJTYTIPOBOJHUKAMU, TJI€ DJIEKTPOHHBIH ra3 BeJieT ce0sl Kak OJHOMEPHBIN

18. [lepBble KBAHTOBBIE TOUKH BBIPAIIUBAIN U3 CEJICHUAA U HUTPUAA KaJAMHUS U KPEMHUSL.
B HacTosmee BpeMs B MeAMIHMHE IUIAHUPYIOT HCIIOJIB30BaTh KBAHTOBBIE TOYKH,
MPEJICTABISIIOIIIE COO0M HAHOYACTHIIBI yriepoaa. B uem mpeumylnecTBa MOCIETHUX TMEpen
nepBeiMU? a)MeHbmie 1o pasmepy O)MeHee TOKCHYHBI B)MOXKHO HCIOJIB30BAaTh IS
npoMIaKTUKU TYOepKye3a

19. KakoBbl ~ BO3MOXKHOCTM  HCHOJb30BAaHUS ~ KBAHTOBBIX  TOYEK, CHAOKEHHBIX
CHEeIMabHBIMU MapKepamMH, NpH OHOJOTMYECKHX UCCleoBaHMusIX KieTku? a)llpoHukarts
BHYTpPh KJIETKH, He paspymias ee 0)HaOnromarh MOJNEKydIbl BHYTPHU KIETKH C TITOMOIIBIO
O0OBIYHOTO OMTHYECKOTO MHUKpPOCKOMa Oyiaromapst QuioypecueHnu MapkepoB B)OmpenensiTh ¢
OONBIIONW  JTOCTOBEPHOCTHIO ~ MOJIEKYJSIPHBIM ~ COCTaB  KJIETKM  Onarojapss — BBICOKOM
crnenupUIHOCTH MapKePOB K OIMpeIeICHHBIM BUIaM MOJIEKYJI

20. Kem u korma ObL1 BBEIIEH TEpPMUH «HaHOTeXHOJorum»? a) B 1959 romy Puuapmom
®ertnmanoMm 06)B 1974 rony HopuoTanuryuu B)B 1986 rony Opukom Jlexcaepom

Tect mo kKaxa0My pa3jiesly IUCIUIUIMHBI B COOTBETCTBUU PEHTHHT IUIAHY TI0 MAaKCUMAIbHOMY
¥ MEUHUMAJIBHOMY KOJIMYECTBY 0aiuioB(TeCT coepkuT 20 BOIIPOCOB):
0 6a/10B — TECTUPOBAHHUE HE BHIIIOJIHEHO
1-4 Gasta BBICTABISIETCS CTYACHTY, KOTOPBIA MTPaBUILHO OTBETHII Ha 2-4 Bompoca
4-6 6aJTOB BHICTABJISIETCS CTYICHTY, KOTOPBIN MPABMIIHHO OTBETUII Ha 5-8 BOMPOCOB
7-9 6aioB BHICTABIISETCS CTYEHTY, KOTOPBIN MPAaBUIIBHO OTBETUI Ha 9-12 BompocoB
10-13 GasioB BBICTABISACTCS CTYACHTY, KOTOPBIN MPaBUILHO OTBETHII Ha 13-16 BommpocoB
14-15 GasI0B BBICTABIIACTCS CTYIEHTY, KOTOPBIA IPaBUIbHO OTBETHI Ha 17-20 BompocoB



KonTtpoabHnas padora:
Bapuanrt 1

I'ennas Tepanus.
CI0’KHOCTH JOCTaBKH I'€HOB B KJIETKY.
Jlumonuiekchbl U MOIMIIIEKCHl. BHICBOOOXKAEHNE IMTIOTIIEKCOB U MOJIUIUIEKCOB U3 SHIOCOM.
[TpotoHHO-TYOUaTHIN A PEKT.
Crparerust TeHHOH Tepanuy paKOBbIX OITYXOJIEH.

Bapmuanr 2

SNk W=

1. buonoruueckne MUKpPOYMIIHI.

2. Ilpunnun paboTel OMOYHIIA AJIs BEISBICHHS HYKJICHHOBBIX KHCIIOT.

benkoBwie Onounmnbl. BeisiBIIeHHE OHKOMapKEPOB.

KBaHTOBBIE TOUKU U KUAKWE MUKPOUYHUIIBI.

[IpuHIHMI CIEKTPATIEHOTO KOJUPOBAHUSI.

5. buouuns ¢ nerexmueii B popmare FRET (DepcrepoBckuii pe30HaHCHBIN EPEHOC YHEPTUN).
KontponbHas paboTa olieHUBaeTCs MaKCUMAJIbHO B 15 0asuioB:

P w

0 6a/I0B — CTYACHT HE OTBETUJI HM HA OJIMH BOMPOC

Ot 2 510 5 GawioB — mpaBWIIBHBIE OTBETHI Ha 1-2 Bompoca

Ot 6 110 9 GaIoB - MpaBUIIBHBIE OTBETHI Ha 3-4 Bompoca (IOMyCKalOTCsI HETOUHOCTH)
Ot 10 110 15 6an0B - npaBUILHBIE OTBETHI HA BCE BOIIPOCHIOE3 HETOYHOCTEH

[lepen mpoBeneHHEM MTOrOBOr0 KOHTPOJSA TIPEMOAABATENh BBIYHUCISET CpeIHee
3HAYeHHe TIPOICHTA TMPABUJIBHBIX OTBETOB HAa BOMPOCHI TpPeX PpPYOEKHBIX TECTOB,
COOTBETCTBYIOIIMX TpOBEpKe CHOPMUPOBAHHOCTH KaKIOM KOMIETEHIIMH B XOJAE y4eOHOro
cemecTpa.

HToroBpIit KOHTPOJIb MPOBOJIUTCS B BUE dK3aMeHa (MaKkCcuMalbHas cymMa 6amios -30).

B »sk3amenarmonnom Omiiere — 3 Bompoca. OTBET Ha KaxAblii BOMPOC MAaKCUMAIIBHO
onenuBaercsa B 10 0ayios.

Bompoc mepBBIii  OIEHMBAET CTENEeHb CHOPMUPOBAHHOCTH OOIIENPOodhecCHOHATBHBIX
KOMITETCHIIMM, BOMPOC BTOPOHW — NPO(PECCHOHATBHBIX KOMIETEHIIUH, BOMPOC TPETHH —
00IIEeKYyITYPHBIX KoMmeTeHIui. OmeHKa oTBeTa Ha BONPOC OT 4 710 5 Oa/IoB COOTBETCTBYET
HayaJIbHOMY YPOBHIO C()OPMUPOBAHHOCTH KOMIIETEHIIUH, OT 6 10 8 — 6a3oBomMy, oT 9 mo 10 —
MOBBIIIICHHOMY.

[Ipumep 3K3aMeHAIHOHHOT0 OUJIeTA

YTBepxIeHo
Ha 3acenannu kadgeapnbl
buoxumMuu U OMOTEXHOJIOTUH
(mporokoa Ne 14 ot 04.06.2018)
3as. kadenpoii

BALLKUPCKUI FOCYI[APCTBEHHI)Iﬁ YHUBEPCUTET
BUOJIOTNYECKHUU ®AKYJBTET
Jucnumnmaa HaHOTeXHOI0TUHM B MEIUIINHE

Dx3aMeHaMOHHBIHOMITET Ne 1

1. OOBSACHUTH C YeM CBS3aHO IMOSBICHUE HOBBIX (PHU3NKO-XUMHUUYECKUE CBOWCTB Y
HaHOMAaTEpPHUAaJIOB.
2. buonoruvyeckrne MUKpoUYuIbl. J{lnarnoctuka HHGEKITMOHHBIX 1
HEMH(EKIMPHHBIX 3200JIC€BaHUH.

10



3. OyHKUMATU3ALUSTHAHOYACTHUII

3a OTBETHI HA BOMPOCHI B OUJIETE CTYACHT MOKET MOJIYyIUTh MakcuMainbHo 30 OGamioB. B Ounere
conepxkutcs 3 Bompoca. Kaxkelii OTBET Ha BOIPOC OILIEHUMBAETCS OTAeIbHO B 10 6aymios, mocie 4ero
Bce 0aJUIbl CYMMUPYIOTCSI B UTOTOBYIO OLIEHKY.

- 10 GanoB BBICTABISETCS CTYACHTY, €CIIH CTYACHT JaJl TIOJIHBIEC, Pa3BEPHYTHIC OTBET Ha
TEOPETUYECKHE BOIIPOC OUIIET, MPOIEMOHCTPUPOBAJ 3HAHUE (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB.

-5 Gasna BBICTaBIISIETCS CTYIEHTY, €CJIM CTYIEHT PACKPBLUI B OCHOBHOM T€OPETUYECKUE BOTIPOCHI,
OJIHAKO JIOMYILIEHbI HETOUHOCTHU B OMPEIETICHUN OCHOBHBIX OHSITHH.

- 1-3 Ganna BbICTABISIETCS CTYJACHTY, €CJIM IPU OTBETE HAa TEOPETHUECKHUE BOIIPOCHI CTYIEHTOM
JIOTTYIIIEHO HECKOJBKO CYIIECTBEHHBIX OMIMOOK B TOJTKOBAHUU OCHOBHBIX MOHSATHH. JIornka u momHoTa
OTBETa CTPAJAIOT 3aMETHBIMU U3bSHAMHU.

- 0 6a/mIOB BHICTABIISCTCS CTYJEHTY, €CIIM OTBETA Ha BOTIPOC HET.

bannbl, momydyeHHble mpu cpade sK3aMeHa, CyMMHUPYIOTCS C OaiyiaMu, MOJYyYeHHBIMH B XOJ€
cemecrpa. YpoBeHb 3HaHUHN o0yyJaroIerocs [0 IPEIAMETY COOTBETCTBYET
OIICHKE «YIOBJICTBOPUTEIHLHOY,ECINCYMMa0aNIOBCOCTaBIsAeT4S5-590a10B,«X0pOIION,eCITMCYMMa
6amtoB coctapisieT 61-79 OamnoB U «OTIMYHO», eciu cymMMma O6ayuioB coctaBmia 80-100 Gamos.
OxoHuarenbHas OL[EHKA BKJala AUCUUIIIMHBI «HaHoTexHOMOrny B MeIUIMHE» B (OPMUPOBAHUE
KaXJI0M KOMIIETEHLUH MTPOBOJIUTCA HAa OCHOBAHMU CYMMBI CPEIHEro MpOIEHTa MPABHIbHBIX
OTBETOB, BBIYUCIEHHOTO MJsi Ka)XJ0H KOMIIETEHIIMH HA OCHOBAaHUHM pE3YNbTATOB PYOEKHBIX
TECTOB IUIIOC KOJIMYECTBO OajioB, TMOJIyYEHHBIX IMpPHU OTBETE HAa COOTBETCTBYIOLIMI BOIPOC
sk3aMeHannoHHoroOuinera.llpy  ouenke  cremeHM  CPOPMUPOBAHHOCTH  KOMIIETEHIIMH
UCIIONB3YIOTCA cheayomme kputepun: ot 45 no 59% - HavyanbHbIA (IIOPOTOBBIM) YPOBEHB
oBmaseHusi komrereHnuei;or 60 1o 80 % - 6a3oBbIii ypoBeHB;0T 81 10 100 % - MOBBIIICHHBIHA
(IpOABMHYTHIN) YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUU.

Tembl pedepaToB

XHUMUOTEPANIEBTUYECKUI NHJIEKC.
TpeboBanust K HAHOYACTHUIIAM JJIsI OMOMEIUIIMHCKOTO TPUMEHEHHUS.
«l"onpie» u nerupoBanubie HY.
MuHU ¥ TyMaHU3UPOBAHHBIC AaHTHUTENA.
MonynbHble HAHOTPAHCIIOPTEPHI.
MexaHu3Mbl TPOHUKHOBEHHUSI HAHOYACTHUIIBKIIETKY.
OcHOBHbIE TPOTUBOPAKOBBIE MTpenapaThl, MEXaHU3M JICHCTBUS.
MarauTtHas TUIIEpTEPMHUS U JICUCHUEpaKa.
Mertannnueckre HaHOYaCTHUIIBL.
. KBanTOBBIE TOUKH.
. [loBpexaeHne CTpyKTyp KJIETKH aKTUBHBIMU (pOpMaMH KUCIOPOa U pa3BUTHE arloITo3a.
. buonoruueckue MUKpOUHIIBI.
. OcobenHocTr (pU3MUECKUX B3aUMOACHCTBHI HA HAHOMACIITa0aX.
. KBanToBbIe pasmepHbIe 3P PeKTh B HAHOOOBEKTaX.
. [Iponeccel mosmyueHuss HAHOOOBEKTOB «CBEPXY — BHU3». JIuTorpadus.
. [Ipoueccr! mosmydeHuss HAHOOOBEKTOB «CHU3Y — BBEPX).
. Cynpamonekynsipaasi opranuzanus. MoJeKyIspHOe paclio3HaBaHHE.
. Mukpockomnus Kak METOJ UCCIeI0BaHUS M TMarHOCTUKA HAHOOOBEKTOB U HAHOCUCTEM
. YrnepoaHble HaHOMaTepUabl
. [IpuponHbIE HAHOCHCTEMBI B XPaHEHHWH, BOCIPOW3BEIACHUH W PEATH3AINH TeHETUYECKOU
nH(pOpMaIUK KJIETKH.

A

DO M = = = e b e e e = \©
SO OO WNDNWN—O
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21. Ha"OoCTpYKTYpBI, 00pazyeMbie TUmuaaMu. MOHOCIION, MUIICIUTBI, TUTIOCOMBI.

22. IlpuHnun caMocOOpKM B OHMONOTHMYECKHX CHUCTeMmax. lcmonb3oBaHHE OHOCTPYKTYp C
YHUKQJIBHOW TE€OMETpUEH B KauecTBE TEMIUIATOB [JIsl TOJYyYEHUs] HAHOMATEpPHAIOB U
HaHOCTPYKTYP.

23. IlpumMeHeHne BUPYCHBIX CTPYKTYpP KaK HHCTPYMEHTOB HAHOTEXHOJIOTUH.

24. OU3NKO-XUMHYECKUE OCHOBBI MOTEHIMAIBHBIX PUCKOB IPU MPOU3BOJICTBE U HUCIIOIb30BAHUU
HaHOMAaTepHaJOB.

25. JloctmxkeHus B 001aCTH HAHOMEIUITHHBI

26. HaHOTEXHOJIOTUH B pEreHepaTUBHON MEIUIIMHE

27. HanoTexHOIOTUHU B pa3pabOTKe MUILEBBIX MPOTYKTOB

28. HaHOTEeXHOJIOTUH € UCTIONb30BAHUEM HYKJIEMHOBBIX KHUCIIOT

29. HaHOTEXHOJIOTHH B JOCTABKE JICKAPCTB

30. TkaneBast MH)KEHEPHsI HA HAHOCTPYKTYPUPOBAaHHBIX MaTpULaxX

31. IlpuHIUTIEI pabOTHI OMOJIOTHYECKUX MOJIEKYIISIPHBIX MAITH

32. be3omacHOCTh MPOAYKTOB U MPOLECCOB HAHOMHYCTPUU

Pedepar ouennBaercs mo 5-6a1bHOM mIKaJjge
MaxkcuManbHas OIeHKa 5 0alIoB MOXET OBITh BBICTaBJICHA, €CU pedepaT COOTBETCTBYET
TpeOOBAHUSM M 3aIUIIEH B CPOK JI0 aTTECTAIIMOHHOMN HEJeNTN BKIFOUUTEIHHO.
Ecnu 3ammra pedepara 3arsHymnach emie Ha 2 HEAETH, TO MAKCHMAJIbHO BO3MOXKHAs OIEHKA
cocTaBUT 4 Oayuta. MakcumanbHas OlieHKa IpH O0J1ee MO3HEH 3aliuTe COCTaBHUT 3 Oasia.
OOBEKTHBHOCTh OIEHKA pabOTHl TMpemojaBaTelieM 3aKIYyaeTcs B ONPEICICHHH €€
MOJIOKUTETBHBIX M OTPUIATEIBHBIX CTOPOH, MO COBOKYIMHOCTH KOTOPBIX OH OKOHYATEIHLHO
OLIEHUBAET MPEJCTABICHHYIO paboTy.
[Tpu MOIOKUTETFHOM 3aKJIIOUEHHH paboTa IOMYyCKAeTCsl K 3aIIUTE, O YeM JIeNIaeTCs 3akch Ha
TUTYJIBHOM JIUCTE PAOOTHL.
3aMevaHus Ha BCEX ATarax MOATOTOBKH pedepaTta JOKHBI COXPAHSATHCS.
IIpu orpuuarenbHON peneH3uM paboTa BO3BpAIIAETCS Ha JOPAaOOTKY C TMOCIEAYIOUIMM
NPEJCTaBICHHEM Ha TIOBTOPHYIO TPOBEPKY C MPHIOKCHHEM 3aMEUaHHid, CIeIaHHBIX
MpernoaBaTesieM.
1-2 Ganna: He MOMyCKaeTcs clava CKa4aHHBIX M3 ceTu Internet pedeparoB, MOCKOJIBKY, BO-
MEPBBIX, 3TO OYJET pacCMaTPHUBATHCS KakK MOIMbITKAa 0OMaHa MPEroAaBarelis, BO-BTOPBIX, 3TO
NPUBOAMT K (popManm3anuy MOJY4YEeHUs 3HAHUH, B-TPETHUX, B MUPOBOW MPAKTUKE BEICTCS
6opb0a ¢ maruatom npu caade pedepartoB. B mogo6HOM ciydae pedepar He IPUHUMAETCS K
3alIUTe ¥ BMECTO HETO BBIIACTCSI HOBAs TEMA.
0 OayIoB:CTYEHT, HE TIOATOTOBUBINHIA pedepar, CYHUTAeTCS HE BBIIOJHUBIIUM YU4eOHBIN IJIaH
Y HE MOKET OBITh JIOMYIICH K DK3aMEHY HITU 3a4ETYy.

5. YueOHo-MeTOAMYeCcKOEe 1 MH(OPMAINITMOHHOE 00ecreyeHue TUCIIUIIHHbI

5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JIUTEPaTypbl, HCOOXOAUMOI 1JIs1
OCBOEHMS TMCIUIJIUHBI.
OcHoBHas1 uTEpaTypa
1. HarocTpykTypbl B Onomeauiimue [ DneKTpoHHBINA pecypce]: yueOnoe mocodbue / moa pen. Kenner E.
T'oncansec u np.; nep. ¢ anri. C. A. Bycesa, T. I1. Moconosoii, A. B. Xavosina .— 3-e uzn. — CII6:
BMHOM. JlaGoparopus 3nHanuii, 2015.— 519 c¢. — ISBN 978-5-9963-1061-6 .—
<URL:http://e.lanbook.com/books/element.php?pll_id=70740>.

JlonoJHUTEIbHAA JIUTEpaTypa
2. HaHOOMOTEXHOJIOTHH: TPAKTUKYM [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue / moxa pea. A. b.
Pyouna.— M. : BUHOM. JlaGoparopus 3nanmii, 2011 .— 384 c. — (Hanorexnonorumn).— Jloctyn
K TEKCTY JICKTPOHHOTO M3/IaHUS BOBMOXKEH Uepe3 DICKTPOHHO-ONOINOTEUHYIO CUCTEMY
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1.

uznarenscrBa "Jlanp" .— ISBN 978-5-9963-0627-5 .—
URL:http://e.lanbook.com/books/element.php?pll _id=3130>.

5.2.11epeuenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH «AHTEepHeT» U
NMPOrPaMMHOI0 o0ecredeHnsl, He0OXOAUMBbIX JIsl OCBOCHHS M CUUILTUHbI

OnexTpoHHas 6ubnmoreunas cucrema «3b baml 'V - https://elib.bashedu.ru/
OneKkTpoHHass  OmOMMOTeYHass  cucTeMa  «YHHBEPCHUTETCKas  OuOIMoTeka
https://biblioclub.ru/

DneKTpoHHas OMOIMOTeYHasl CUCTeMa u3narenbcTBa «Jlanby - https://e.lanbook.com/
OnexTpoHHbIi Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/
DNIeKTpOHHAs nH(popMaIrmoHHO-00pa3oBaTeIbHAs cpena bamly
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashgu

OHJAWH» -

(OUOC) -

IIporpamMmmHoe o0ecnieyeHue:
[IpaBa Ha mporpammsl 11 DBM oneparimonHas cucrteMa Jijisl IepCcoHAIbHOTO KommnbioTepa Win SL
8 Russian OLP NL AcademicEditionLegalizationGetGenuine. IIpaBa Ha mporpammsl mis OBM
OOHOBIIGHHE OTEPAIIMOHHONW CHUCTEMBI JIJIsi TIepcoHaibHOTO KommbioTepa WindowsProfessiona 1 8
RussianUpgrade OLP NL AcademicEdition. oroBop Nel04 ot 17.06.2013 r. Jlunen3uu
OGeccpovHbIe.
[porpammamnaDBM Office Standard 2013 Russian OLPNL Academic Edition. loroBop Nel14 ot
12.11.2014 r. JIunienzun GeccpoyHbIE.
OdunmanbHbIH OpUTMHAJILHBIN AQHTVIMACKUI
Moodle http://www.gnu.org/licenses/gpl.html TlepeBon
Moodlehttp://rusgpl.ru/rusgpl.pdf»

CUCTCMBI
CUCTEMBI

TEKCT JIUIEH3UU
JINIEH3UNA

TUTSE
TUTST

6.MaTtepuajbHO-TeXHUYeCKas 0a3a, HEOOXOAUMAS VISl OCYIIECTBJIECHUS 00Pa30BaTeIbLHOIO
npouecca no JUCHUIINHE

HanmeHnoBanue
IMCHHUILTHHBI
(Momyst),
\ NMPaKTHK B
n COOTBETCTBHH C
Y4eOHbIMILIAHOM

HanmeHnoBanue
cnennaJbHBIX*
noMelleHui u
noMenieHuii 1
CaMOCTOATEILHOM
padoThI

OcHaIEeHHOCThCNENNATbHBI
X MOMeEIeHH# ¥ MoMeleHui
IIJIS CAMOCTOATEIHLHOM
padoThI

IlepeyeHsb JMLEH3HOHHOTO
NMPOrpaMMHOI0 o0ecneyeHus.
PexBM3UTBHI NOATBEPKIAIOLIETO
JOKYMeHTa

7 | Hanorexnonoruu B
5 | MeguIHE

1. yuebnasn ayoumopusn
ons npoeedenus
3aHAmMUI 1eKYUOHHO20
muna:aygutopus N
232 (y4ucOHBIH KoOpITyC

6uodaka), ayauTopus
Ne 332 (yueOumi
KOpITyC 6nodaxka),
aymuropus  Ne 324
(yueOHbIf KOpITyC
o6uodaka), ayguTOpHs
Ne 327  (y4eOHBbIit

Kopryc 6nodaka).

2. yueonaa ayoumopus
ons npoeedenus
3aHaAmuil

CEMUHAPCKO20 muna:
ayautopuss  Ne 3180

Ayautopus Ne 232
Yuebnas Me0enb,
JIOCKa,MyJIbTUMEIHA-
MIPOEKTOP PanasonicPT-
LB78VE, »skpaH HacTeHHBIH
ClassicNorma 244*183.

Aynutopus Ne 332
rast MeOeb,
JIOCKa,MyJIbTUMEIHA-
MIPOEKTOP PanasonicPT-
LB78VE, »skpan HacTeHHBII
ClassicNorma 244*183.

Aynutopusi Ne 3186

Yuebnas Me0enb,
nabopaToOpHBIi  WMHBEHTApPb,
JOCKa, 1Ka]  BBITSDKHOWM,
HOyTOYK  AcerAspireA-315-
33-C9RA, MIPOEKTOP

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
JloroBop Ne 104 ot 17.06.2013 r.
JInnen3nnbeccpouHbie

2. MicrosoftOfficeStandard 2013

Russian. [orosop Ne 114 or
12.11.2014 I.
JIunensunbeccpoyHble
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(yueOHbIit KOpITyC
6uodaka), ayguTopHs
Ne 328  (y4eOHBbIit
Kopmyc onodaka).

3. yuebnas ayoumopus

ons npoeedenus
2pynnoguix u
UHOUGUOYAIbHBIX

KOHCYIbMayuii:ayinTo
pusi Ne 324 (y4eOHBII

KOpITyC omnodaka),
aymuropuss  Ne 327
(yueOHbIit KOpITyC

o6uodaka), ayguTopHs
Ne 3180  (yueOHwId

KOpITyC 6nodaxka),
aymuropuss  Ne 328
(yueOHbIit KOpILyC
onodaxka).

4. yuebnan
ayoumopus ona
meKyuezo KOHmpona u
nPOMEHCYmMOUHOU
ammecmayuu:
aymuropus  Ne 324
(yueOHbIit KOpILyC

6uodaka), ayauTopus
Ne 327  (yueOHmii

KOpITyC 6nodaxka),
aynuropuss  Ne 3180
(yueOHbIit KOpITyC

6uodaka), ayguTopHs
Ne 328  (y4eOHsbIit

KOpITyC omnodaka),
aymuropuss  Ne 319,
naboparopus

NUT(y4ebubiit  kopmyc
onodaxka).

5. nomewieHusn 01
CamMoCmoamenbHoil

pabompl: aynutopus Ne
428 (y4eOHBIH KOpITyC
6uodaka), YNTATBHBIN
3 Nel  (rmaBHBIH

KOPITYC).

EpsonEB-X400, okpan Ha
mratuse Dexp.

Ayautopus Ne 324
YuyeOHnass  mebenb,  J0CKa,
skpan Ha mTatue DIQUIS,
npoextop SonyVPL-EX 100,
HOyTOYK AserExtensa 7630G-
732G25Mi.

Aynurtopus Ne 327
VYuebHast  meOenb,  JOCKa,
MIPOEKTOP BenQMX525
DLP3200LmXGA13000,
skpan ClassicSolutionNorma
HaCTEHHBIN

Ayautopus Ne 328
YuyeOnass  mebenb,  J0CKa,
nabopaTOPHBI  WHBEHTAph,
Becsl  VIC-300d3, nosarop
nepeMeHHoro oosema JIAMT
— 4 wr., xonopumerp K®OK
VYXJI 42, KOHIEHTpaTop
[IEHTPOOEIKHBIH
CentriVapSolventSystemLabc
onco, JaMHHAPHBIA  OOKC
BAB-Jlamunap-C-1,5(1
KJacca), dbepmentep,
XOJIOAMIbHHUK OBITOBO
Buproca-131K, mkad
BBITSDKHOM — 2 1IT.

Aynuropus Ne 319

JlaGopatopust UT
YuyeOnass  mebenb,  J0CKa,
MEePCOHANBHBIA KOMITBIOTEP B
komriuiekTe Nel iRUCorp — 15
IIIT.

Ayautopus Ne 428
VYuebHast meOenb, J0CKa,
TpubyHa, MYJIbTUME/I1a-

npoekrop InFocusIN119HDx,
HOyTOYyK Lenovo 550, sxpan
HACTEHHBIN ClassicNorma
200*200, MOHOOJIOKH
CTallMOHAPHEIC - 2 IIT.
Yurauabublii 3a1 Nel

1asst  MeOenb, y4eOHBIH U
CIIPaBOYHBIN donn,
HEOrpaHUYEHHBIH
KPYTJIOCYTOYHBIH  JTOCTYIl K
JJIEKTPOHHBIM OUOIHOTCYHBIM
cuctemam (OBC) u B]l, creny
MO TOXApHOW 0E30MacHOCTH,
MOHOOJIOKH CTaIllMOHApPHBIC —
5 mwr, MO®Y (npunTep,
ckanep, xkormmp) - 1 mr., Wi-Fi
JOCTYIl  Jius  MOOWJIBHBIX
YCTPOMCTB
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[Tpunoxenue

MHWHOBPHAYKH POCCHHN
®I'bOY BO «bAIIKUPCKUN I'OCY JAPCTBEHHBIM YHUBEPCUTET»
BUOJIOTMYECKNHN OAKVYIIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JUCHUITIIMHBI «HaHoTeXHOJIOTHH B MEAUIIMHE) Ha 2 CEMECTP

ouHas Gpopma oOyyeHUs

Bua pa6otsbl O0BbeM TUCHUILIHHBI
O6mas TpynoeMkocts aucuuiuiuabl (3ET / gacon) 4/144
Y4eOHbBIX YacOB HAa KOHTAKTHYIO PabOTy C TpeIo1aBaTeiiem: 37,7
JIEKIUH 12
NPaKTHYECKUX/ CEeMUHAPCKUX
1a00PaTOPHBIX 24
JIpyrux (IpynroBas, MHAUBUAYaIbHAS KOHCYJIbTALUS U MHbIE BUABI yueOHOMH
JIeATENBHOCTH, TIpeIycMaTpuBaroIue paboty odydarommuxcs ¢ npenoaasarenem) (OKP) 1,7
Y4eOHBIX 9acOB Ha CAMOCTOSITENLHYIO padoTy obydaronuxcs (CP) 80,5
Y4eOHBIX 9acOB Ha MIOATOTOBKY K dK3aMeHYy/3a4eTy/nuddpepeHInPOBAHHOMY 3a4eTy
(Kontpoun) 25,8
DOpPMaKOHTPOJIS:
JK3aMeH&ceMeCTp
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Tema u COACPIKAaHUC

dopma n3ydeHUs] MaTEpPHANIOB: JEKLIUH,
NPaKTHYECKHE 3aHATHS, CEMHHAPCKHUC
3aHATHS, 1a00paTOpHbIE pabOTHI,
camocrosiTeNbHas paboTa n
TPYAOEMKOCTH (B dacax)

JIK ITP/CEM JIP CP

OcHoBHas u
JIOTIOJTHUTEbHAS
JUTEparypa,
peKOMeHIyeMast
CTyAeHTaM (HoMepa
13 CITHCKA)

3amanus mo

CaMOCTOSTEIIbHOMN pa60Te

CTYJICHTOB

®dopma TeKyIero KOHTPOJIs
yCIIeBaEMOCTH
(KOJIJIOKBUYMBI,
KOHTPOJIbHBIE Pa0OTBHI,
KOMIBIOTEPHBIE TECTHI U
T.I1.)

2

3 4 5 6

7

8

9

Ilonstne o HaHOpa3Mepax. HepcneKTan
HCIIOJIb30BaHUA HaHOMaTepUaJioB B
OHOJIOTHH W MCIUIIUHE. Knaccudpmcaunx
HaHO4YaCTHIL

2 4 16,5

12

IloaroroBka k
KOHTpOJILHOH paboTe

Konrponbhas pabora

JocTaBka JEeKapCTBEHHBIX MpEnapaToB C
TMOMOILBIO HAHOYACTHII.
Oyukuuonanuzauus HU i HanpaBiieHHOM
JIOCTaBKU  TIpenaparoB.  Mcmonb3oBaHue
aHTHUTEN.

12

HOZ[FOTOBKa K TECTy

TectupoBanue

OCHOBHBIE TIPOTHBOPAKOBBIC TIpEIapaThl,
MeXaHNU3M JIENCTBUA. JlocTaBka
MpenapaToB  C  MOMOINBIO  JIUTTOCOM.
OcHoBHBIE BapUAHTHI SHOIUTO3A.
Merannnyeckue HaHOYACTHUIIBI.

1,2

TTonroroska k
KOHTpPOJIBbHOU paboTe

KonTponsHas pabora

KBanroBele TOukH. BnumsiHue pasmepa
KPHCTALTICCKIX MOJTYIPOBOTHUKOBHA
¢ryopecueHIHIO. CnexTpaibHble
XapaKTePUCTUKH  KBAHTOBBIX  TOYEK.
Busyanmmsanusonyxonu. ®otoauHaMuyecka
s TepaIusl.

12

HOZ[FOTOBKa K TECTy

TectupoBanue

Buonornueckue mukpouurnsl. Ilnanaphsbie
1 o0beMHbIe OnoumIibl. [IpuHIUT pabOTHI
Owounmia Ui BBIABICHHUSA HYKICHHOBBIX
KHCJTIOT.
Tlonumepaznasennaspeakuus. [ [pumenen
Ve B MEUIIHNHE.

1,2

TToaroroBka k
KOHTpPOJBbHOU paboTe

KonTponsHas pabora

Brrssienue
OHKOMAapKepOB. TOYKH H
JKHIKUE MUKPOYHIIBI.
IIpuHIMNICIEKTPaTIHLHOTO KOAUPOBAHUS.

OMOYHIIEI.
KBanToBrie

BbenkoBrie

1,2

HOZ[FOTOBKa K TECTy

TectupoBanue

Bcerouacos:

12 24 80,5
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Hamnpasnenue buonorus
4 xypc, 8 cemecTp

PeliTunr-njiaan 1ucuMnInHbI

HaHoTeXHOJOTruU B MEAUIIMHE

Buasbl yueOHoii 1esiTeIbHOCTH
CTY/ICHTOB

bamn 3a
KOHKpETHOE
3aJaHue

Yuciio 3aganuim

bamner

3a CEMECTpP

MuHanMansHBII

MakcumanbHBIH

Moayab 1. O01ue BOonpochbl MeITMUMHCKMXHAHOOMOTEXHOJIOT Uil

Texkymuii KOHTPOJIb

1. JJaboparopHbie paboThI 3 2 0 6
(BBINIOJIHEHNE, TPOBEPKA TETPALIN)
2. Tectsl 5 3 0 15
Py0e:kHblii KOHTPOJIb
1. ITucbMeHHast KOHTPOJIbHAS 5 3 0 15
pabora
Monayb 2. HaHOTeXHOJIOTHH IOCTABKH B KJIETKY JIEKAPCTBEHHBIX NMPENapaToB H reHOB.
Texkymuii KOHTPOJIb
1. JJaboparopHbie paGoThI 2 2 0 9
(BBIIIOJIHEHUE, IPOBEPKA TETPAN)
2. Tectsl 5 2 0 10
Py0e:kHblii KOHTPOJIb
1. PyGexxHoe TecTHpOoBaHHE 15 1 0 15
HoompureabHbie HaJIbI
1. AktuBHas paborta Ha - - - 4
CEMUHAPCKHX U MPAKTHIECKUX
3aHATHAX
2. Yyactue B pabote - - - 3
KoH(bepeH i, myOauKanuu
3. BrInosiHeEHE MHAUBU.3a0aHUS - - - 3
ITocemaemocTh (0a/1J1bI BHIMHTAKTCS W3 0011l cyMMbI Ha0OpaHHBIX 0aJIJIOB)
1.ITocemienne JIeKIIMOHHBIX i ) 0 %
3aHATHI
2. [Mocemenne MpakTUIECKAX i ) 0 10
3aHATHI
HUToOroBblii KOHTPOJIb
1. DK3aMeH 10 | 3 0 30
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