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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «HaHOTeXHOMOTMM» OTHOCUTCS K JUCHHUIUIMHAM YacTH, (QopMHUpyeMon
y4acTHUKaMu 00pa3zoBaTeNbHBIX OTHOomeHWH bnoka 1. Jlucuumnuasl (Moxynu) MonekynspHO-
TEHEeTUYECKOTO MOJyJisi ydeOHOro IjlaHa OCHOBHOW mpodeccrnoHalbHON 00pa3oBaTeNbHOM
MPOrPaMMBbI BBICIIETO OOpa30BaHUs — MPOTPAMMBI MAruCTPATYpPhI 1O HANPABICHUIO MOJITOTOBKU
06.04.01 buonorus, HanpaBiIeHHOCTH (MPoduITb) 00pa3oBaTeIbHON MPOrpaMMbl « BHOTEXHOIOTHS C
OCHOBAMH HAaHOTEXHOJIOTHIT», 04HOM (HhOpMBI 00yUEHHUSI.

Jucuunnuua npenogaércs B 3 cemectpe. st OCBOEHHsS Kypca MarucTpbl MCHOJIB3YIOT
3HAHUSA, YMEHHUS W HaBbIKU, CHOpPMHUpOBAHHBIC B MpoOIlecce H3yuyeHUs MUCHUILIMH, «KierouHnbie
TEXHOJIOTHMNY, «BHOoTeXHOIOTHSDY.

JucuuniauHa sBIsSieTcs] He0OOXOIUMBIM KOMIIOHEHTOM (YHIaMEHTaIbHO OPUEHTHPOBAHHON
MOJTrOTOBKH KOHKYPEHTOCIIOCOOHBIX CHEIHAINCTOB Ononorndeckoro npogpwmis. Kype 3aknaasiBaer
OCHOBY JIJI1 HAYYHO-TIPAKTHYECKOW pPaOOTHI CHEIUANIMCTOB B JajbHEHINCH cBOeH NpopUIbLHOM
pabote u B chepe HaydYHO-UCCIIEIOBATEIBCKON ACATEIBHOCTH.

1. Ilepeyenb MIAHUPYEMBIX Pe3yJbTATOB 00yueHUsi (00pa30oBaTeJbHbIX Pe3yJbTATOB)
10 JMCUHUIJIHHE

Heabio ocBoeHUS NUCHUIUIMHBI «HaHOTEXHOIOTUM» SBISETCS: M3yUYE€HHUE COBPEMEHHBIX
HAyYHBIX 3HAHUU 110 HAHOTEXHOJIOTUSIM U OMOTEXHOJIOTHSIM.

B pesynbrare OCBOGHHS MPOrpaMMbl MarucTpaTypbl OOyYaIOIIUKCS TOJKEH OBJIAJIETh
CICNYIOIIMMH pe3ysibTaTaMu o00ydeHust mo aucuuiuinie «Hanorexnomoruw» (B Tabiuie
MPEJICTABICHO COOTHECEHHE O0pa3oBaTeNbHBIX pPE3yJIbTaTOB OOYYEeHHS [0 JUCHUIUIMHE C
WHIUKATOpaMu JOCTUXKEHUS KOMIIETCHITHH):

Komnerenuus u Oo0pa3oBaTte/ibHbIE Pe3YJIbTATHI AU CHUIITHHbBI
HHAUKATOPHI ee (3ranbl popMUPOBAHUS TUCIUTIHHBI)
JOCTHKEHHS B 3HaeT yMmeer BJIaJIeeT
AMCIHUIIJIMHE
IIK 4 Ilouck u pa3paboTka HOBBIX 3(()EKTHBHBIX IyTEH MOJY4YEHUS OMOTEXHOJIOTMYECKUX,
MOJIEKYJIIPHO-TEHETUYECKHUX, KIIETOYHBIX IPOJIYKTOB C McnoJib3oBaHueM I T-rexHonorui.
IIK 4.1. Ilpumenser OP-1 [Ipumensier
3HaHMS CTAHAAPTHBIX U 3HAHUS CTaHAAPTHBIX U
WHBIX METOJHMK 0TOOpAa, WHBIX METOJIUK O0TOOpa
TPaHCIOPTUPOBKA u B obiactu
MpoOOMOATOTOBKH MTPOO HAHOTEXHOJIOT U
COTJIaCHO PYKOBOIALIEH
JTIOKYMEHTAITUH.
IIK 4.2. Bnaneer OP-2 Brnaneer
0a30BBEIMU 51 0a30BEIMH i
CIeLUaTU3UPOBAHHBIMU CHenuaIn3upoOBaHH
METOIaMH, B BIMM METOJAaMH, B
3aBHCHMOCTH OT THIa 3aBUCHMOCTH oT
O6uomarepuana U TUna Ouomarepuana
IMOCTaBICHHEIX 3a7a4, B u IMOCTABIICHHBIX
00JIaCTH TEHETUYECKOTO 3a1a4
KOHCTPYHPOBAHUS,
MOJIEKYJISIPHO-
TCHCTUYCCKUMU
METOJIaMH, METOJaMH B
o0ractu KJIETOYHBIX
TEXHOJIOTHH, COIJacHO




PYKOBOJIAIIEH

JTOKYMEHTAIUH.
K 4.3. IlpoBogut OP-3 IIpoBoauT ananus
aHaJIu3  COBPEMEHHOM COBPEMEHHOMN
JUTEPATYPHI, JUTEPATYPHI,
MOCACTHUX MOCIIEIHUX
IOCTHOKEHUH C ILIENBIO IOCTH)KEHHMI B 001acTH
pa3paboTKu HaHOTEXHOJIOTUIA
CaMOCTOSTENbHBIX
MIPOTOKOJIOB o
CO3JaHHIO
OHMOTEXHOJIOTHYECKUX
MIPOJTYKTOB.
IIK 4.4. Vmeer OP-4 VYmeer
MPUMEHATh 3HAHUA B NPUMEHATh 3HAHUS B
obnactu IT- obOnacTu IT-
TEXHOJIOTHI IS TEXHOJIOTHI IS
pelIeHus 3a71a4 penIeHus 3a7a4
aHaju3a, aHaJu3a,
MIPOTHO3HPOBAHUS, IPOTHO3HPOBAHMUS,
ONTUMH3ALIUU OIITUMHU3ALINU
1a00paTOPHBIX 1a00paTOPHBIX
MIPOTOKOJIOB U METOJIOB MIPOTOKOJIOB U METOJIOB
HCCIICAOBAHUS. HCCIICIOBAHUS B

obnactu

HAHOTECXHOJIOTHH
IIK 4.5. Bnaneer OP-5 Brnageer
HaBbIKAMU pa3paboTKu HaBBIKAMHM, aHaJIn3a
10, aHajau3a MOJTYYE€HHBIX
MOJTyYEHHBIX  JTaHHBIX, JIaHHBIX,
CTaTHCTUYCCKOM CTaTUCTUYCCKOU
00paboTKH, XpaHEHHS U 00paboTKH,
JIOKyMEHTAIu! XpaHeHus 51
pe3yabTaToB. JOKYMEHTAIU!

pE3yNbTATOB.

2. O0beM AMCHUIIIHHBI
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3. Conep:kanue TUCIHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJleMHUYeCKUX YaCOB U BHI0B Y4eOHbIX 3aHATHI




3.1. Ykazanue mem (pazoenos) u omeeoeHHO20 HA HUX KOAUYECMEA AKAOEMUYECKUX
4acoe u 6U008 YUeOHbIX 3AHAMUL .

KoaunuectBo yacos no ¢popmam
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Tema 1. Ilenn u 3agaun kypca. OCHOBHbBIE IOHATHS, 1 2 6
TEPMHUHBI, OOBEKTHI. [TepcriekTHBBI pa3BUTHUSA
OMOTEXHOJIOTHH U HAHOTEXHOJIOTUU
Tema 2. HaHOOMOTEXHOIOIMH B MEIULIMHE. 1 4 17
Tema 3. HaHOOMOTEXHOJIOTUY B TEHHOW MH)KCHEPUH. - 4 18
Tema 4. HanoOnOTEXHOIOTHN B (hapMaKOJIOTHIECKOM 5 12
MPOMBIIIJICHHOCTH.
Tema 5. HaHOOMOTEXHOJIOTUU B KJIETOYHBIX TEXHOJIOTUAX U 1 4 18
TKaHEBOW MHKEHEPHUU.
Tema 6. IlepcriekTuBbI pa3BUTHS OWOTEXHOJIIOTUU | 1 4 13
HAHOTEXHOJIOTHUH.
HUTOI'O: 4 20 84

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUcCyuniIuHbl
Kparkoe cogepkanue kypca

Tema 1. Heau u 3amaum kypca. OCHOBHble TNOHSTHUS, TEPMUHBbI, O00bEKTHI.
IlepcnekTUBBI pa3BUTHSI OMOTEXHOJIOTHM M HAHOTEXHOJIOTHH.

[lonsiTue  OWOTEXHOJNOTMM W  HaHOTeXHoJoruu. HaHorexHomorus —  oOyacTh
dbyHIaMEHTaIbHONH © TNPUKIAJAHON HAyKd W TEXHUKH, HUMEIOHas JIeJO0 C COBOKYIMHOCTBHIO
TEOPETHYECKOT0 OOOCHOBAHMS, MPAKTHYECKUX METOJOB HCCIEOBaHUsS, aHAIM3a M CHHTE3a, a
TaK)XKe METOJI0B IPOU3BOJICTBA U IPUMEHEHUS MPOAYKTOB C 33JaHHOW aTOMHOW CTPYKTYpOU MyTEM
KOHTPOJINPYEMOT'0 MaHUITYJTUPOBAHUS OTACIBHBIMA aTOMaMU M MOJICKyJaMH. buotexHomoorus —
HayKa, U3y4arollasi BO3MOKHOCTH MCIOJIb30BAHUS KUBBIX OPraHU3MOB, UX CUCTEM WJIH MPOJYKTOB
WX KU3HENEATCIbHOCTH JIJISl PEIICHUS] TEXHOJIOTHYECKUX 3a/lad, a TaKKe BO3MOXKHOCTH CO3JIaHUS
JKUBBIX OpPTaHU3MOB C  HEOOXOJMMBIMH  CBOWCTBAMH  METOJOM TE€HHOW  HMHXXEHEpUHU
(http://ru.wikipedia.org/wiki). buorexHomoruss ¥ HAHOTEXHOJOTHU HAXOIATCS B HEPa3PHIBHON
CBSI3HM, IIOCKOJIbKY MHOTHE METOJbl OHOTEXHOJOTMHM M TeHHOW WHXKEHEPHUH OCHOBaHBI Ha
MaHUNYJISAUAX Ha MUKpoypoBHe ¢ opranudeckumu wmonekynamu (JHK, PHK wu Genkwu).
[lepcriekTHBBI ~ Pa3BUTUS  JAHHBIX  HampaBlieHUN: OWOMEIMIIMHA W HAHOMEAWIIMHA,
o6uodapmakonorus, ononHxkenepus. lurepaktuBHas popma: paboTa ¢ MHTEPHET PECYPCOM.

Tema 2. HaHOOMOTEeXHOI0THM B MeHILIMHE.

Paznen MeauMuMHCKON HAaykM ¢ TPUMEHEHHMEM HAHOTEXHOJIOTUHA - HAHOMEAMUIMHA.
CraHOBJIEHHE HAHOMEIUIIMHBI, OCHOBOTIONIOKHUKH. DyHIaMeHTanpHbIe paboThl Dpuka Jpekciepa,
OCHOBHBIE METO/Ibl JICUECHUSI U AUATHOCTUKH Ha OCHOBE HaHOTeXHOJIOTUH. Posb OmoTexHoIOrMu B
COBPEMEHHOM JMarHoCTHKe, MpO(WIAKTUKE M JieueHUH 3aboneBanuil. MHTepakTuBHas (opma:
paboTta ¢ MyJIbTUMEANITHON TOCKOM.

Tema 3. HaHO0MOTEeXHOIOTUM B TeHHOI MHKEHEPUH.



Co3manne pexomOmHaHTHBIX MoJekyn JIHK. Wcnmonws3oBanme pectpukras, nuras u
TpaHCKpuITa3 A nonydeHus pekomouHanTHeix JJHK. TloHATHE BEKTOPOB U MX HCIOIH30BAHUE B
reHHoi nmxkeHnepuu. [lna3zmunneie, kocMuaHble U Gparmuaabie BekTopsl. JJHK-nHanoTexnomorum —
UCTIONIb30BaHue crienuduyeckux ocHOBBI Moiekynn JIHK v HyKJIIEMHOBBIX KUCIIOT IS CO3/IaHUS Ha
UX OCHOBE YETKO 3a/IaHHBIX CTPYKTYP.

WNuTepakTuBHas GopMma: pericHre 3a/1a4 B mapax

Tema 4. HaHOOMOTEXHOJIOTHH B (PAPMAKOJIOTMYE€CKOM MPOMBIILJIEHHOCTH.

[TpOMBIIINICHHBIA CHHTE3 MOJIEKYT JICKApCTB M (papMaKOJOTHYECKHX IPENapaToB YETKO
omnpeneneHHo ¢Gopmbl (Ouc-menrtuabl). HanowacTuiel, ux Kiaccudukanyds ©  CBOWCTBA.
Opranuyeckie HAaHOYACTUI[Bl E€CTECTBEHHOTO M  HCKYCCTBEHHOTO  TMPOMCXOXKIEHUS, HUX
UCIIONIb30BaHWE B MeaunuHe U ¢apmakonoruu. CynpamoliekynspHas Xumus. VHTepakTHBHAS
dbopma: paboTa ¢ UHTEpHET PECYpPCOM.

Tema 5. HAaHOOHOTEXHOIOTHH B KJIETOYHBIX TEXHOJIOTUIX M TKAHEBOH WHKEHEPHH.

HanorexHomoruss MOXeT MOMOYb BOCCTAHOBUTH HIIM TMOYMHHUTH MOBPEXKIEHHYIO TKAaHb.
"TkaHeBass WHXKEHEPHsI'" HCIIOJIb3yeT MCKYCCTBEHHO CTHMYJIHMPOBAHHYIO MPOH(EpaIuio KIeTOK ¢
MCIIOJIb30BaHUEM MOJIXOMSIINX CIIETaHHBIX U3 HAHOMATEepPHAJIOB OMOpP U POCTOBBIX (pakTopoB. Kak
pUMep, KOCTH MOTYT OBITh BBIPAIICHBI 3aHOBO Ha OIOPAax M3 yIJIEPOIHBIX HAHOTPYOOK. TkaHeBas
WHXXCHEpUST MOXET 3aMEHUTh CEerOJHSIIHME OOBIYHBIE CIOCOOBI JIEYEHHS, TakKue, Kak
TpPaHCIUIAHTAIMSI OPTaHOB WJIM HMCKYCCTBEHHBIC HWMIUIAHTAThl. [IponBuHYTHIE (HDOpPMBI TKaHEBOU
WHXCHEPUU MOTYT MPUBECTU K MPOUICHUIO XU3HU. Takke U3 HaHOKpUCTAIOB docdara Kambus
JIEJTAl0TCS UCKYCCTBEHHBIC KOCTHBIE KoMmo3uTHI (http://ru.wikipedia.org/wiki).

WuTepakTrBHas Gopma: rpyInoBoe peieHue 3aaau

Tema 6. [lepcneKTHBBI PA3BUTHSI OMOTEXHOJIOTMU U HAHOTEXHOJIOTHH.

CoBpeMeHHbIE HAHOOMOTEXHOJIOTHYECKHE Pa3pabOTKH U MEPCIEKTUBBI PA3BUTHS HAYKH:

HAHO3JICKTPOHHBIC OMOCEHCOPHI, HAHOPOOOTHI, MEIUIIMHCKHE HAHOMATEPUAIIBI, MPOOIEMBI
JIOCTABKH JICKApPCTBEHHBIX BEILIECTB K KIETKaM, HEHpPO-3IIeKTpOHHbIE HHTepdeiickl. IHTepakTUBHAS
dbopma: rpynmnoas padoTa C Mpe3eHTAIUIMH.

4. TlepeuyeHb y4eOHO-METOAUYECKOI0 oOecmevyeHHs [Jisi CaAMOCTOATEIbHOI PadoOThI
o0yvyawmmxcs Mo AMCHUIIHHE

OO0muit 00BEM C€aMOCTOATENbHOW pabOThl CTYAEHTOB MO JAUCLUUIIMHE BKJIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO pabOTy MaruCTpaHTOB B TEUCHHE CEMECTPA.

AyauTopHasi caMOCTOsITeIbHasT paboTa OCYIIECTBISETCA B (JOpME BBITOTHEHUSI TECTOBBIX
3aJJaHUi IO AMCLUIUINHE, J1a00paTOPHBIX padoT.

BueaynuropHas camocTosiTeNnbHas paboTa ocylecTBisieTcs B (popmax:

- MOJATOTOBKM K YCTHBIM OIpOcaM, K JOKJIady, KOHTPOJIbHOW pabore, 1abopaTOpHBIM
pabotam.

OC-2 Tecmoesvie 3a0anusn

Bo3HHMKHOBeHHE TéHOMUKH KaK HAYYHOM JHCUMILIMHBI CTAJ10 BO3MOKHBIM I10CJIE:
ycTaHoBJIeHUS CTpyKTypsl [JHK
CO3/J1aHUs KOHLIETIIIVY I'eHa
muddepeHIMalNN CTPYKTYPHBIX U PETYISITOPHBIX YYaCTKOB reHa
IIOJIHOI'O CEKBEHUPOBAHUS I'€HOMA Y Psiia OPraHU3MOB
. pa3pabOTKu METOJ0B CEKBEHHUPOBAHHS Fr€HOMa
CymeCTBeHHOCTL reHa y NaTOreHHOro0 OPraHM3Ma — KOAHMPYeMbIH I'e€HOM HNpPOXYKT
Heo0XoauM:
JUISl pa3MHOXKEHHUSI KIIETKU
JUTSL TIOUIEPKAHMS )KU3HEACSATENbHOCTH
JUIsl UYHBAa3UH B TKaHU
JUI MTHAKTUBALIMU aHTUMUKPOOHOTO BELIECTBA
. JUIS TIOJIaBJICHUs] UMMYHHOW CHCTEMBI 4EJIOBEKa
HpOTeOMnKa XapaKTepu3yeT COCTOAHHE MUKPOOHOI0 IaTOreHHA:
1. mo ¢pepMeHTaTUBHON aKTUBHOCTH

GA W

agrwdPE



M0 CKOPOCTH pOCTa
0 PKCIIPECCHH OTACTHHBIX OCITKOB
M0 HaXOXKJACHUIO HA KOHKPETHOU CTaJIud POCTOBOTO IIUKJIIA
10 YyBCTBUTEIHLHOCTHU K OTPE/ICIICHHBIM aHTHOMOTHKAM
,Z[.]m MOJIy4eHHs MPOTOINJIACTOB U3 KJIETOK TPUOOB HCIOJIb3yeTCs
1. mu3onum
2. TPUIICUH
3. «yTUTOYHBIN PepMeHT»
4. mercuH
5. ammiasa
3a oOpa3oBaHHeM NMPOTOILIACTOB M3 MUKPOOHBIX KJIETOK MOHO CJIE€IUTh ¢ MOMOIIbIO
MEeTO/10B:
1. Buckozumerpuu
2. KOJIOPHUMETPUH
3. (ha30BO-KOHTPACTHOW MUKPOCKOITHU
4. 5JeKTPOHHOW MUKPOCKOIIUU
5. IO CBETOPACCESIHUIO B KYJIbTYPATIbHON KUIKOCTH
JJ1s1 noJiy4eHus1 MPOTONJIACTOB U3 0AKTEPHAIBHBIX KJIETOK MCIOJb3YeTCsl:
1. mu3onum
2. «yNMUTOYHBIN PEPMEHT»
3. TpUIICHH
4. manavH
5. Opomian
O0bennHeHNe TeHOMOB KJIETOK Pa3HbIX BHJIOB H POJAOB MNPH COMATH4YECKOM
rHOPUAU3ALHU BO3MOMKHO:
TOJIBKO B MIPUPOIHBIX YCIOBUSIX
TOJIbKO B UCKYCCTBEHHBIX YCIOBHUSIX
B [IPUPOJIHBIX U UCKYCCTBEHHBIX YCIOBUAX
HEBO3MOKHO BOOOIIIE
TOJIKO TIPH PEHTTEHOBCKOM OOJIy4eHUU
BLICOKaH CTA0WJIBHOCTH MPOTOIIACTOB IOCTUTA€TCSl TPH XPAHEHUU:
Ha XOJI0/IE:
B TMIIEPTOHUYECKOMN cpese
B cpefie ¢ 100aBIeHNEM aHTHOKCHUIAaHTOB
B aHA’POOHBIX YCIOBUIX
B cpefie ¢ 100aBIeHUEM KyMapuHa
HOJII/IC)TI/IJICHFJII/IKOJIL (II2I'), BHOCUMBIIi B CYCIIEH3UIO POTONJIACTOB:
CIOCOOCTBYET MX CIHMSIHUIO
MPEIOTBPAIIAET UX CIUSHUC
MOBBIIIAET CTAOMILHOCTD CYCTICH3UU
MPEeI0TBpAIIaeT MUKPOOHOE 3apaKeHNe
MpEeI0TBPALIAET BOCCTAHOBIIEHUE KIIETOYHON CTEHKHU
JISl NIPOTONJIACTUPOBAHUS HauboOJee MOAXOASAT CYyCleH3HOHHbIE KYJIbTYPbI:
B Jar-¢aze
B CTallMoHapHOU (aze
B JjorapudmMuueckoit dasze
B (haze 3aMeJIJICHHOT0 pOcTa
B (haze OTMHUpAHUS
I'mOpuauzanmsi MNPOTOIJIACTOB BO3MOXKHA, €CJAM KJETKH HCXOAHBIX pacTeHuil
o0Jsanamor:
1. monoBO¥M COBMECTUMOCTHIO
2. TIOJIOBO HECOBMECTHUMOCTHIO
3. COBMECTHMMOCTh HE UMEET CYIIECTBEHHOTI'O 3HAYCHHS
4. OAMHAKOBBIMU pa3MepaMu
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5. BBICOKOW CKOPOCTBIO Pa3MHOKEHUS
IIpenmy1ecTBOM reHHO-UHKEHEPHOr0 HHCYJIHHA Nepe/l }KUBOTHBIM SBJISIOTCS:
BBICOKAsi aKTUBHOCTb
MEHbIIAs AJUIEPTEHHOCTD
MEHbIIasi TOKCUYHOCTh
OosbIas cTabUIBLHOCTD
. ©oee AIUTEIbHBINA CPOK XpaHEHUS
HpeHMymecTBa NoJIydyeHHs1 BHAOCHelU(pHUEeCKUX [JIsl YejJoBeKa OeJKOB IyTeM
MHKPOOH0JI0THYEeCKOr0 CHHTE3a
poCcTOTa 000pPyI0BAHUS
YKOHOMHYHOCTh
OTCYTCTBUE JEPHUIUTHOTO ChIPbSI
CHSTHUE STUYECKUX MPOoOIIeM
. IPOCTOTA BBIIEIEHUS U OUUCTKH
Tpchc[)epasbl OCYILEeCTBJISIIOT:
KaTaJlu3 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINNA
nepeHoc GyHKIMOHAIBHBIX TPYI Ha MOJICKYJTY BOJIBI
KaTaJlu3 peakluii MPUCOEANHEHUS 110 IBOMHBIM CBA3SIM
KaTaJu3 peakluil nepeHoca GyHKIMOHAIbHBIX TPy Ha cyOcTpaT
KaTaJlu3 peakluuil THApOIIN3a
Heﬂnummnnauu.ﬂasa UCHOJIb3YeTCs:
1. npu npoBepke 3aBOJCKUX CEpUil MEHUIMIUIMHA Ha CTEPHIIBHOCTh
2. npu oueHke APPEKTUBHOCTH TEHUIMUIMHOBBIX CTPYKTYpP TIPOTHB PE3UCTEHTHBIX
OakTepuit
3. TP TOIYYEHUH MMOIYCUHTETHYECKUX ICHULMIITHHOB
4. TpU CHATUHU AJUIEPTUYECKUX peaKUi Ha MeHUMIUINH
5. MpH OYUCTKE OEH3UIIMEHUIIUIUINHA
MennumIIMHAIMIA3A KATAJIU3UPYeT:
pacuierieHre OeTaTakTaMHOTO KOJIbIa
pacuienjieHue THa30IMIMHOBOTO KOJIbIIa
OTHICTITICHHUE allMJILHOTO 3aMECTUTES TIPH aMUHOTPYIIIE
JIeMETUJIMPOBAaHUE THA30JIUANHOBOIO KOJIbIIA
. IeKapOOKCHUIMpPOBaHUE
MoOHOK/I0HA/ILHBIE AHTUTEJIA M0JY4al0T B POU3BO/ICTBE:
npu GPaKIHMOHUPOBAHUU AHTUTEN OPTaHU3MOB
(bpakHOHUPOBAHUEM JTUM(OIIUTOB
C TIOMOIIIbIO THOPUIOM
XUMHUYECKHM CHHTE30M
. OmoTpanchopManren MOTMKIOHAIBHBIX aHTUTE
Mmuem,m NS 1efCTBUSA MYTAreHOB B KJIeTKe SIBJSIIOTCS:
1. JHK
2. THK-nonmumepasa
3. PHK-monumepasa
4. pubocoma
5. napopmanmronnas PHK
AKTHUBHBII W1, IPUMEHsIeMblii IPU 0YMCTKE CTOYHBIX BOJ — 3TO:
copOeHT
cMech COPOCHTOB
CMeCh MUKPOOPTaHNU3MOB, MTOJTyYSHHBIX T€HHO-WH)XEHEPHBIMH METOAAMHU
HPUPOHBIN KOMIUIEKC MUKPOOPTaHU3MOB
. MYCOp, OCEJIalOLINHA Ha THO a3pOTEHKa
HOCTosmHoe NPUCYTCTBHE TIeHHO-HH)KEHEHPHbIX IITAMMOB — [eCTPYKTOpPOB B
ajpoTeHKaX MaJ0d(Q(PeKTUBHO; NMepHOIUYECKOe BHECEHHE HUX KOMMEPYEeCKHX NpenaparoB
BBI3BAHO:

orwdPE

orwdPE

orwdPE

agkrownE

ko

SIS



SIFERNN

CJ1a0b0¥ CKOPOCTHIO MX Pa3MHOKEHHSI

WX BBITECHEHHEM IMPEACTABUTEISIMI MUKPO(MIOPHI aKTUBHOTO HJIa

noTepel Mia3Muj, B KOTOPBIX JIOKAIN30BaHbI T€Hbl OKHCIUTEIbHBIX ()EPMEHTOB
po0JieMaMu TEXHUKH 0€30TTaCHOCTH

. YyBCTBHUTEIBHOCTBIO K IEPEIagaM TEMIIEPATyp OKPYKaIOIIeH CpeIbl

Bbme.neﬂne H OYHCTKA HeOeJKOBBIX MPOAYKTOB OMOCHHTE3a M XHMHYECKOIr0 CHHTE3a
HMEET NPUHIUIIMAJIBHBIC OTJIHYUA HA CTAAUAX IMpoLecca:

okrwn PR

BCEX

KOHEYHBIX

MEPBBIX

MPUHIMITHATBHBIX Pa3TUIHid HET
. TIPU XpaHEHUU MPOAYKTOB

OCHOBHLIM HEAOCTATKOM KHBbIX (aTTeHyI/IPOBaHHbIX) BAKIIUH ABJIHACTCH:

orwdPE

HCO6XOI[I/IMOCTI) HCIIOJIb30BAHUA XOJIOJUIIbHUKOB IJISI XPaHCHUS
CJIO)KHOCTD KYJIbTUBHUPOBAaHUA MHOT'UX IMMATOICHHBIX MUKPOOPraHu3MOB
OIMMAaCHOCTH CIIOHTAaHHOI'O BOCCTAHOBJICHUS BUPYJICHTHOCTU

HU3Kada 3(1)(1)€KTI/IBHOCTI) TaKHuX BaKIIUH

OITIACHOCTD 3apa’XCHHA IICPCOHAJIA Ha IIPCAIIPUATHHA

YBe.]mqune BBIXO/Ia II€JIEBOT0 TNPOAYKTa TPpH OWoTpaHcopManuM CTepouaa
JIOCTUTAETCH:

agkrownE

IIPU YBEJIMYEHUU UHTEHCUBHOCTH I1€PEMEILINBAHUS

IIpU YBEJIMYEHUU UHTEHCUBHOCTHU a3paliuu

IIPY TIOBBIIIEHUH TEMIIEPATYphl (hepMEeHTAIH

P UCKITFOUYEHUN MUKPOOHON KOHTaMHHAIIUU

. TIPY YBEJIMYEHUH KOHIIEHTPALIMU CTEPOUIHOTO CyOCcTpaTa B (PepMEHTAMOHHOM cpefie

CTepn.ﬂnsaunen B OMOTEXHOJIOTHH HA3BIBACTCH:

agkrownE

Bbl/IeJICHHE OaKTepHil U3 MPUPOJHOIO HCTOYHUKA

YHUYTOXKEHHUE MTaTOI€HHBIX MUKPOOPTaHU3MOB

YHUUTOKEHHE BCEX MUKPOOPTaHU3MOB U UX MOKOSIMIUXCSA HopM
YHUUYTOXXEHHUE CIIOP MUKPOOPTraHU3MOB

. CO3JIaHHE YCIIOBHUM MPEMATCTBYIOIIMX PA3MHOKEHHUIO POAYLIEHTOB

Hpanma GMP npeaycMaTpuBalOT NPOU3BOACTBO B OTHACJIbHBIX NOMEIICHUSIX M Ha
0T/1eJIbHOM 000pY/10BaHHH:

AR A

OMOJIOrMYECKUX MpenapaToB, Ha BCEX CTAMIX Mpoliecca

TOJIBKO Ha CTAJIUH BBIJCICHUS IPOIYKTa

TOJIBKO JUISl IPENapaToB, NOIYYaeMbIX C HCIOIb30BAHNEM PEKOMOMHAHTHBIX IITAMMOB
Juist mpousBoicTBa BakMH BIK 1 paboThl ¢ )KUBBIMU MUKPOOpPraHU3MaMu

. TpeOOBaHUE HE aKTYaJIbHO [T OMOTEXHOJOTHUECKUX MPErapaToB

CBOI/ICTBO 0eTajlaKTaMOB, H3-32 KOTOPOIr0 HX cjeayeT, coriiacio GMP, napa6aTbiBaTh
B OT/AEJbHBIX MOMEIIEHUAX:

GA W

0011181 TOKCHYHOCTh
XPOHUYECKasi TOKCUYHOCTh
SMOPHUOTOKCUYHOCTD
aIepPreHHOCTh
HeYCTOI/I‘—II/IBOCTI)

GLP perjiaMeHTHpyer:

SIS

n1abopaTOPHBIE UCCIICTOBAHMS

TUTAHUPOBAHKE MTOMCKOBBIX padoT

Ha6op TECTOB IIPU JOKIIMHUYCCKHUX UCIIBITAHUAX
METOJIbI MaTEMaTHUECKOH 00pabOTKHU TaHHBIX

. HabOp TECTOB MPH KIIMHHYECKUX UCTIBITAHUSIX

Hpnqnna HEBO3MOKHOCTH HENMOCPEACTBEHHOI IKCIPEeCCHU TeHAa YeloBeKa B KJIeTKaX
MPOKAPHOT:

1.

BBICOKAsl KOHIICHTpAlUAd HYKJICA3



SRR

HEBO3MOKHOCTb PEIUIMKALUU IIIIa3MHU L
OTCYTCTBHE TPAHCKPUIILIUU
HEBO3MOKHOCTb CILJIaliCHHIa

. OTCYTCTBHE TPAHCISALUU

HpﬂMOI/I nepenoc yyxepoaHoi JJHK B nporomiacTsl BO3MOkKeH ¢ IOMOIIbIO:

okrwn PR

MUKPOHHbBEKITHH
TpaHnchopmanuu

VIIAKOBKHU B JIUTIOCOMBI

KYJbTUBUPOBAHHE TIPOTOIIACTOB HA COOTBETCTBYIOIINX IMUTATEIBHBIX CPEaax
. 00pabOTKH MPOTOILIACTOB TOJIHATHIICHTITUKOIEM

CY6CTpaTaMI/I PECTPUKTA3, UCIIOJbB3YEMbIX '€CHHBIM UHKECHECPOM, ABJISAIOTCH:

orwdPE

TOMOIIOJIUCAXaPHUIbI
TeTePOTIOINCAX APH/IBI
HYKJICHHOBBIC KHCIIOTHI
OeNku

. JIAMHIBI

«FeH-MapKep» H606X0)]I/IM B reHeTH4YeCKOoM HHKCHEPUN:

orwdPE

JUISL BKJIFOYECHUS BEKTOpA B KIIETKU X03I1MHA
JUIsl 0TOOpA KOJIOHUM, 00pa3yeMbIX KJIETKaMH, B KOTOPbIE IPOHUK BEKTOP
JUISL BKIIFOYCHUS «pabouero reHa B BEKTOP

JUTSL TIOBBIIIEHUS CTAOMIIBHOCTH BEKTOpA

. 17151 00JIerYeHNs] IPOHUKHOBEHHS BEKTOPA B KJIICTKH XO35MHA

HOHHTI/IC IMIIKHE KOHUBD» IPUMEHUTEJIBHO K reHEeTHYECKOH HHKCHEPUU 0TPAKACT:

AR

-

JTHK.

3.
4.
S.

KOMIUIEMEHTAapPHOCTh KOHIIEBBIX HYKICOTHIHBIX TIOCIEI0BATEILHOCTEH
B3aHMOHeﬁCTBHe HYKJIICMHOBBIX KUCJIOT U THCTOHOB

pearupoBaHue aApyr ¢ ApyroMm SH- rpynmn ¢ o6pazoBaHreM AUCYIb(UAHBIX CBsI3ei
ruipoPoOHOE B3aUMOICHCTBUE JTUITUI0B

0o0pa3oBaHUE BOJOPOAHBIX CBsI3EH

Tembvt 015 00KnA006

. Coznanue pexomObuHaHTHBIX MoJiekyn JJHK.

Hcnons3oBaHue PECTPUKTA3, JIMTa3 WU TPAHCKPUIITA3 IS IMOJTYYCHUA pCKOM6I/IHaHTHHX

[ToHsiTHE BEKTOPOB U UX UCIIOJIB30BAHUE B TECHHON MH)KEHEPHH.
[TnasmuaHbIe, KOCMUHBIE U (ParMUIHBIE BEKTOPBI.
JIHK-HaHOTEXHOJIOTUM — HCIOJIb30BaHue crnennpuiyeckux ocHoBbl Monekyn JIHK u

HYKJIICMHOBBIX KUCJIOT IJIA CO3JJaHUA Ha KX OCHOBC YCTKO 3aJaHHBIX CTPYKTYP.

6.
7.

CO3,Z[3.HI/IG HNCKYCCTBCHHBIX UMIIJIAHTOB.
HepCHeKTI/IBLI Pa3BUTHUA HAHOTCXHOJIOTUH U OHMOTEXHOJIOTHH.

BOI’IpOCbl K memam

Bonpocwt k meme 1.

1.
2.
3.

[ToHsITHE OMOTEXHOJIOTUU U HAHOTEXHOJIOTHH.
OcHOBHBIE TCPMHHBI, ITIOHATUA U 00BEKTH OMOHAHOTEXHOJIOTHI
HCpCHCKTI/IBBI pPa3sBUTHA HOAaHHBIX HaHpaBJ’IeHHﬁZ 6I/IOMCI[I/II_II/IH3. K HaHOMCIUIIMHA,

O6uodapmaroorusi, OMOUHKEHEPHSI.
Bonpocwt k meme 2.

1.
2.

CraHOBJIEHHE HAHOMEIUIIUHBL, €€ OCHOBOIIOJIOKHUKH.
®ynnamenTanbHble paboThl Dpuka [Ipekciepa. 3. Poiab OHOTEXHOIOTHH B COBPEMEHHOM

JNAarHOCTHKE, MPO(UIAKTHKE U JICUCHUH 3a00JICBaHUM.
Bonpocwi k meme 3.

1.

Co3znanue pekomMOuHaHTHBIX Mosekyn JIHK.



2. Vcnonb30BaHuE PECTPUKTA3, JIMTa3 U TPAHCKPUIITA3 IJIs MOJYyYEHHUS] PEKOMOMHAHTHBIX
JIHK.

3. IloHsTHE BEKTOPOB U UX UCIIOJI30BAHKUE B TEHHOW MH)KEHEPHH.

4. Tna3MuHBIC, KOCMHUIHBIEC U (harMUIHBIE BEKTOPBI.

5. JIHK-HaHOTEXHOJIOTMM — HCHOJb30BaHUE crenupuyeckux ocHoBbl Moiiekyn JHK u
HYKJIEMHOBBIX KHCJIOT JJIsi CO3/IaHUS Ha UX OCHOBE YETKO 33JJaHHBIX CTPYKTYP.

Bonpocwt k meme 4.

1 TIpoMBIIIICHHBIA CHHTE3 MOJCKYJ JICKAPCTB U (PapMaKOJIOTHYECKHX MPEerapaToB 4eTKO
onpeneaeHHoN Gopmbl (OMC-TIETITHIBI).

2. HanouacTuipl, ux kjiaccuukanus U CBOMCTBA.

3. Oprannyeckue HAHOYACTHIIBI €CTECTBEHHOTO M HMCKYCCTBEHHOTO MPOUCXOXKIEHUS, HX
UCIIOJIb30BaHuE B MeulnHe U Gpapmakosiorun. 4. CynpaMoneKkyspHas XUuMUsl.

Bonpocwt k meme 3.

1. HaHOOMOTEXHOJIOTHH B KJIETOYHBIX TEXHOJOTHUsX. 2. HaHOOMOTEXHOJIOTMU B TKaHEBOM
WHXXEHEPUH.

Bonpocwi k meme 6.

1. CoBpeMeHHBIE HAHOOMOTEXHOJIOTHYSCKHE Pa3pabOTKH.

2. IlepcriekTHBBI ~ pa3BUTHS HAyKH: HAHODJEKTPOHHBIE OHOCEHCOPBI, HAaHOPOOOTHI,
MEIUIIMHCKIE HAHOMATEePUAIbI,

3. Pemenue npoOieMbl JOCTaBKU JIEKAPCTBEHHBIX BELIECTB K KIETKaM, HEUPO-3JIEKTPOHHBIE
UHTEp(PENCHI.

ﬂ/l}l CAMOCMOAMENBHOU NOOZOMOBKU K 3AHAMUAM HO 0ucuummnepe1<omen0yemcu
ucnoJjibzoeamo yueﬁuo-memoouqecmte mamepuaiibl:

1. Antonoa E.U., Toponosckuii A.H. HanoTexHONMOrMN B OMOTEXHOJIOTHUH: METOIMYCCKHUE
pexkoMmennanuu. — YibsiHoBck: Yal'TIV, 2016. — 12 c.

5. le/IMepH])Ie OLCHOYHBIC MaTepHaJIbl JId IIPOBECACHUS TEKyHIEro KOHTPOJA
ycneBaeMoCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallun OﬁyanOHII/IXCﬂ Mo JTMCHMIIJIMHE

Opraﬂmaunﬂ N NMPOBEACHHE aTTeCTAllMU MaruCTpaHnTa

®I'OC BO opueHTHpOBaHBI TNPEUMYILIECTBEHHO HE Ha COOOLIEHHE O0yYarolemMycs
KOMIUIEKCAa TEOPEeTUYECKUX 3HAHWH, HO Ha BbIPAaOOTKY y MarucTpaHTa KOMIIETEHIUH —
JMHAMUYECKOro Habopa 3HaHMM, YMEHMH, HaBBIKOB M JIMYHOCTHBIX KauecCTB, KOTOPBIE MO3BOJIAT
BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJda M YCHEIIHO NpOoecCHOHAIbHO
pean30BbIBaTHCS.

B mporecce oneHkH MarucTpaHTOB HEOOXOJUMO MCIOJIB3YIOTCS KaK TpaJWLMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIbI, BUABI U (pOpMbI KOHTpOJIs. [IpH 3TOM MOCTENEHHO TpaIUIIMOHHBIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0/AX0/a, a WHHOBALIMOHHBIE CpPEJCTBA
aJalTHPOBAHbI JJI1 IOBCEMECTHOTO PUMEHEHUS B POCCUICKON BY30BCKOM IPAKTHKE.

Lenbr npoBeneHusi aTrecTallMd — IPOBEpPKa OCBOGHMSI 00paz0BaTEIbHONW MPOrpaMMBbI
JUCHUTUTMHBI-IPAKTHKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomexyTouHas aTTecTalUsl OCYIIECTBISETCS B KOHIIE CEMECTPa M 3aBeplLIaeT U3y4yeHUe
JUCLUIUIMHBL, TIOMOTaeT OLIEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHUM M yMEeHMH, (hopMHpOBaHHE
ONPEAECICHHBIX KOMITETCHIINMN.

OneHOYHBIMU CpEICTBAMHM TEKYILIETO OLIEHWBAHUS SIBISIOTCSA: YCTHBIE OINPOCHI, TEKYILHE
nabopatopHble paboThI, AOKIAAbl, KOHTpOJbHAs padora. KoHTponb ycBoeHHs MaTepuana BeAeTCs
PETyJISIpHO B TEUEHUE BCETO CEMeCTpa Ha J1a00paTOPHBIX 3aHATHSIX.

No CPEJACTBA OIEHUBAHMNSI, OO0pazoBaTenbHbIE
n/m WCTIOJIb3yeMbIe JIJISl TEKYIIETO OLICHUBAHHS Pe3yabTATHI JUCIUATUTHHBI
nokasarensi QOpMUPOBAHUST KOMIIETCHIIUN




OueHo4YHbIE CpeCcTBA IJIA TeKyei OP-1 Ilpumensier 3HaHuA

aTTecTanuu CTaHJAPTHBIX U UHBIX METOUK
OC-1, OC-2 KonTposbHas padoTta otOopa B 007aCTH HAHOTEXHOJIOTHI
OC-4 YcTHbIii oripoc OP-2 Bnaaeer 6a30BbIMH U
OC-5 Jlaboparopnas pabota CHelHal3UPOBAaHHBIMU METOJAMH,
OC-6 Hoxmas ¢ mpe3eHTanuein B 3aBUCHMOCTH OT THUIIA
OuomaTepuasa U MOCTaBICHHBIX
OueHOYHBIE CPEICTBA /1JIl IPOMEKYTOYHOIM 3a1a4y
aTTecTAlNH OP-3 IIpoBoaut anayu3
OC- 7 3auer B ycTHOI popme COBPEMEHHOM JIUTEPaTYpHl,
MOCIEAHUX JOCTUKEHUI B 00JIaCTH
HAaHOTEXHOJIOTHI

OP-4 YmeeT npuMeHSTh 3HaHUS B
obnactu IT-rexHonmoruit s
pellleHus 3aa4 aHaIn3a,
IPOTHO3UPOBAHUS, ONTHMH3AIIUN
71a00paTOPHBIX MTPOTOKOJIOB U
METOJIOB MICCIICIOBAHUS B 00JIACTH
HAHOTEXHOJIOTUI
OP-5 Bnazneer HaBblkaMu, aHajIn3a
MOJTy4YEHHBIX JTaHHBIX,
CTaTUCTHYECKOW 00pabOTKH,
XpaHEHUs U TOKyMEHTaluu
pE3yJIbTaTOB

OmnucaHue OLICHOYHBIX CPEACTB U HEOOXOJUMOro 000pyHOBaHMS (JAEMOHCTPALUOHHOIO
MmaTtepuaia), a TakXe Npoleaypbl W KpUTEpUH OLIEHUBAHMS HMHIUKATOPOB JIOCTHKECHHUS
KOMIIETEHIIMM Ha Pa3lIMYHBIX 3Tanax Ux (opMHpoBaHMS B MPOIECCE OCBOCHHUS 00pa3oBaTENIbHOM
Iporpammsl npeacrtasicHbl B MOHIE OLEHOYHBIX CPEIACTB Ul TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH
Y IIPOMEKYTOUHOM aTTecTaluu 1o aucuuriuze «HanorexHonormy.

Mamepuanwt, ucnonv3yemole 0J11 MEKyuLe20 KOHMPOJia YCnesaemocmu
odyuarowuxca no oucyuniune

MaTepI/IaJ'IBI AJId OpraHu3alnuun TCKYH_[eﬁ aTrTeCTalluu NNpecACTABJICHBI B m5 IIporpaMMal.

Mamepuansi, ucnop3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCNeeaemMocmu
odyuarowuxcsa no oucyuniune

OC-7 3auer B ycTHOI hopme
IIpuMepHbIii IepedyeHb BONPOCOB K 3a4€Ty B YCTHOM (popme

1. buoTexHomOTUS W HAHOTEXHOJOTHS, €€ OCHOBHBIC HAMpaBICHUS U TIEPCIEKTHUBHI
pa3Butus. [IpakTrueckoe UCroNb30BaHHEe OMOTEXHOJIOTHI U HAHOTEXHOJIOTHH.

2. Ponb OMOTEXHOJIOTUM W HAHOTEXHOJOTHH B COBPEMEHHOW JMArHOCTHKE, MPO(HUIaKTHKE
U JICYCHUH 3a00ICBaHHIA.

3. HanOoOMOTEXHOJIOTHH B MEIUIIMHE, COBPEMEHHOE COCTOSTHUE MPOOIEMBI U TICPCIIEKTHUBEI.

4. HaHOOMOTEXHOJIOTHH B XUMHUYECKOH 1 (papMarieBTUIeCKON MPOMBIIIIIICHHOCTH.

5. Hanowactumpl, wux wimaccupukamuss ©  cBoiicTBa. OpraHuyeckre HAHOYACTHUIIBI
€CTECTBEHHOI0 W MCKYCCTBEHHOI'O TIIPOMCXOXKJIEHUS, HUX HCIOJb30BaHUE B MEAMUIIMHE U
(hapmMakoIOTHHu.

6. OCHOBBI CyNIPaMOJIEKYIISIPHON XUMUH.

7. HanoOuoTexHonoruu B reHHOW nHxkeHepun. Co3zmanne pekoMOnHaHTHBIX MoJiekyn JJHK
U UX UCMOJb30BaHUE.



8. HanoOnoTexHOIOTHM B KJIETOYHBIX TEXHOJOTHSX W TKaHEBOW uHxeHepuu. Co3maHue
MCKYCCTBEHHBIX UMILJIAHTOB.

9. IlepcriekTHBBl ~ pa3BUTUS  HAHOOMOTEXHOJOTHI: HAHOAJIEKTPOHHBIE  OHOCEHCOPHI,
HAHOPOOOTHI, MEJAMIIMHCKHE HAHOMATEPUANBI, MPOOJIEMBI JOCTABKH JIGKAPCTBEHHBIX BEIIECTB K
KJIETKaM, HeMpO-3J1eKTPOHHbIE UHTEP(ENCHI.

B KOHIle U3y4eHUs TUCIUIUIMHBI TOABOJSATCS UTOTH PAaOOThI CTYJEHTOB HA JICKIIMOHHBIX U
71a00paTOPHBIX 3aHATUSX IIYTEM CYMMHUPOBAaHUS 3apa0O0TaHHBIX OAJIOB B TEUEHUE CEMECTpa.

Kpurepun oneHuBaHusi 3HAHUH 00y4aKOIIUXCH MO JUCHUIJIMHE

Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU Pabombl 00YYAIOWUXCSL

ITocemenue| Ilocemenue Pabora Ha 3aueTt
JCKIUH MPAKTUYECKUX [TPAKTUICCKIX
3aHATHI 3aHATHAX

o PaszbamnoBkamo| 2 x 1=2 10 x 1=10 224 damna 64 6amna
§ BUJIaM paboT OayoB 0asioB
=
© | CymmapHBIi 2 Gamna 12 Gamnos 236 6amtoB | 300 6amoB
“ | makc. 6amn max max max max

Kpumepuu oyenusanus pabomul o6yuaowe2ocs

Bbasun (3 3E)
ooxee 150
150 u menee

3a4€CT
HC3a4CT

6. MeToauyeckne ykazaHus sl 00y4arOUUXCsl M0 OCBOEHHIO JUCIUIJIMHBI

B cootBercTBUM € y4eOHBIM IUIAHOM COOTBETCTBYIOLIEH CHEIHAJbHOCTH HUCHUIUIMHA
«HaHoTexHOMOrM» N3ydaeTcs 00y4yarouMMICs B MarucTpatype B 3 ceMecTpe.

VYcnemHoe uzydeHue Kypca TpeGyeT MocemieHus JeKIUi, akTUBHON paboThl HA CeMUHapax,
BBITIOJTHEHHST BCEX Y4eOHBIX 3aJlaHUi TpernojaBaTelisi, 03HAaKOMIJICHUs ¢ 0a30BBIMU YYEOHUKAMU,
OCHOBHOMW M JIOIIOJIHUTEIBHOM JINTEPATYPOM.

3amuch JeKHUM — oaHa U3 (HOpPM AaKTHUBHOM CaMOCTOATENHHOM paboThl, Tpelyromas
HABBIKOB U YMEHMsI KpaTKO, CXEMaTHYHO, MOCJIEI0BATEIbHO U JIOTUYHO (PUKCUPOBATh OCHOBHBIE
MOJIO’KEHUS, BBIBOJIBI, 00001IeH s, (OPMYIUPOBKU. B KOHIE NEeKIUU MpernofaBaTelb OCTaBIsSET
BpeMs (5 MUHYT) IJIs TOTO, YTOOBI MAarvuCTPbl UMETH BO3MOXKHOCTD 33/1aTh YTOUHSIOIINE BOIIPOCHI
110 U3y4aeMOMY MaTepHuaty.

Jlekuuu WMEIOT B OCHOBHOM OO30pHBI XapakTep M HalleleHbl Ha OCBEIICHUE
dbyHIaMEHTAIBHBIX BOMPOCOB. KOHKpeTHOE MNpUMEHEHHWe HTHX 3HAHUH OCYIIECTBIsSETCS Ha
CEMHHAPCKUX 3aHATHUSX.

JlabopaTopuble 3aHsiTHe — BaxHeimas ¢dopma paboTbl MarucTpoB. MIMeHHO Ha
MPAKTUYECKOM 3aHATUU KaXAbIH MarucTp JEMOHCTpUPYET yMeHue paboTarh ¢ j1ab0paTOpHBIM
000py/I0BaHNEM U PUMEHSET YCBOCHHBIE 3HAHUSI.

[IpakTnueckue 3aHATHS B OCHOBHOM HAIpaBJIE€Hbl HA Pa3BUTHE M COBEPIICHCTBOBAaHUE
HABBIKOB BBITIOJTHEHHS JIa0OpaTOPHBIX paboT, a TakKe YMEHHUS CBOOOJHO OPHUEHTHPOBATHCS B
byHIaMEHTAIBHBIX U IPUKJIATHBIX BOTIPOCAX.

OCHOBHBIM METOJIOM OOy4YeHHUsS SBIICTCS CaMOCTOSITENbHAasE pabora C
METOJMYECKMMH MaTeprallaMy U Hay4HOM JINTepaTypoH, a Takke J1abopaTopHbie paboTHlI.

OcHoBHO# (pOpMOI UTOTOBOTO KOHTPOJISI M OLIEHKH 3HAHUH 10 TUCIUIUIMHE SBIISIETCS 3a4eT
C OIICHKOM B 3 ceMecTpe.

yueOHo-



7. IlepeyeHb OCHOBHOM W JONOJHHMTEJILHONH y4eOHOH JHTepaTypbl, HEOOXOAUMON 1JIsi
OCBOEHMS THCIMIIIHHBI

OcHoBHas1 JiuTEpaTypa

1. T'opnenko B.A., KyryzoBa H.M., [larynuna C.K. Hay4yHsie OCHOBBI OMOTEXHOJIOTHH.
Yacte I. Hamorexnomornu B Omomoruu: YdueOHoe mocodme. — M.: MIIT'Y, 2013. — 262 c.
(OnexkTpoHHBIN pecypc. Pexum JIOCTyTIa:
http://biblioclub.ru/index.php?page=book_view red&book 1d=240486)

2. Ionsaxos, B. B. buomenunuackue HaHOTEXHOJIOTUU: yueOHOe mocobwme: [16+] / B. B.
[TomsikoB; HOxHBIN QenepanbHblii YHUBEPCUTET, MHKEHEPHO-TEXHOJOTHYECKAs aKaJIeMHs. —
PocroB-na-Zlony; Taranpor: Oxusiii penepanbusiii yausepcuret, 2018. — 130 c.: un — ISBN 978-
5-9275-2864-6 — URL.: https://biblioclub.ru/index.php?page=book&id=561230

JonosHUTeILHAS JUTEPaTypa

1. ®ocrep JI. Hanorexnomoruu. Hayka, uHHOBanmuu u Bo3MOXKHOcTH. — M.: PUI]
«Texnochepa», 2008 — 337 c. (DOnektpoHHBIA pecypc. — Pexum  jgocryma:
http://biblioclub.ru/index.php?page=book&id=135424&sr=1)

2. Tonsxo, B. B. buomenunuHckue HaHOTEXHOJIOTHH: ydeOHOe mocooOwme: [16+] / B.B.
[TonsixoB; HOxHbIM (denepanbHblii yHUBEpCUTET, HH)KEHEpHO-TEXHOJIOTHMYECKas akKaaeMus. -
PoctoB-Ha-/lony; Taranpor: FOxHblil ¢penepanbubiii yausepeutet, 2018. - 130 c.: wi. - bubauorp.
B kH. - ISBN 978-5-9275-2864-6. — URL.: https://biblioclub.ru/index.php?page=book&id=561230


http://biblioclub.ru/index.php?page=book_view_red&book_id=240486
https://biblioclub.ru/index.php?page=book&id=561230
http://biblioclub.ru/index.php?page=book&id=135424&sr=1
https://biblioclub.ru/index.php?page=book&id=561230

Jlnet cornacosanus paboyeii MporpamMmbl
yueOHOU AUCUHMILIHHBI (NpaKTHKH)

Hanpasjenue NOArOTOBKH: 06.04.01 bronorus
[podub: BHOTEXHONOMHA ¢ OCHOBAMH HAHOTEXHONOT i
PaGouas nporpamma: HaHOTEXHOAOTHH

Cocrapureas: .M. AnToHOBa — Y IBAHOBCK: Val [y, 2023.

TlporpamMma cocTaBiena ¢ Y4ETOM (pesepansHOrO  rOCYAAPCTBEHHOIO
obpazoBaTenbHoOro  CTaHAapTa  BHICIIETO ofpa3oBaHHA 10  HANPABICHHIO
noarotoeku 06.04.01 buonorus, yTBepRKaAEHHOr0 MHHHCTEPCTBOM obpa3oBaHuA U
nayku Poccuiickoi Mejiepauyi, 1 B COOTBETCTBHM C YUeOHBIM TIAHOM.
CocTaBuTenn E.WN. AurosoBa

p——"
Pabouas nporpamMma y4eGHOH IMCUHIIHHEL (mpakTHkH) ono0peHa Ha 3aceaHHH
kadeapsl GHONOTHH H XHMHH "5" past 2023 r., mporokon Ne 10
Jasenyioumii kadenpoii -

_A ~— _H.A. Jlenrecosa

yusan Hodech PCMUHD T ROBIRCN chama

PaGouyas mporpaMma Y4eOHOH AMCUMIIIHHEL (npakTHkH) coraacosaHa ¢
oubanorexoi

Corpyaunk Gubnnorex / :
A o

//‘ <4 10.5. Mapcakosa

.tuwg nodrfics JACHINTHpOaE RedRICU damda

[lporpamMma paccMoTpeHa H onobpena Ha 3acefaHHM YUCHOro COBETA
ecTecTeHHO-Teorpaduieckoro dakynanrera "31" sas 2023 r., nporokon Neb
INpencesarens Y4eHOIo COBETa ecTecTREHHO-reorpaduieckoro GakyibTeTa

4% i JLA. ®ponos Lo » 4

WWhalax RooniC pacuipoTH HOdRICH dama
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