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1. llesab ocBoeHMsI TUCHUTIJIMHBI

Lenp OCBOEHMS IMCHUILIMHBI — (POPMUPOBAHUE KOMIIETCHLUI B 00JACTH OCYILECTBIICHUS
TEXHOJIOTHYECKOI0 Ipoliecca B COOTBETCTBUU C PETJIAMEHTOM U HCIOJb30BaHUS TEXHUYECKUX
CPEICTB HAa OCHOBE CIIOCOOHOCTH K a0CTPAKTHOMY MBILICHHUIO, aHAIN3Y, CHHTE3Y.

[Iporpamma paszpabotana B cootBercTBuM ¢ PI'OC BO mo HampaBIeHHIO MOATOTOBKH
(ciermmanpHOCTH) 19.04.01 BrotexHonorus, yTBepXaeHHBIM NpukazoM MuHoOpHayku Poccun
or 21.11.2014 N 1495

2. Mecto aucuuiiinHbl B cTpykrype OITOIT

JucuuruimHa «MeToabl JOCTaBKU JISKApPCTBEHHBIX IPEnapaToB Ha OCHOBE HAHOOMOTEXHOJIO-
ruii» (b1.B.JIB.04.02) oTHOCHTCS K AMCHMIUIMHAM IO BBIOOpY BapuaTuBHO# yactu bioka 1 ([uc-
umuinHbl) OIIOIN, ee usydeHnue ocyuecTBisieTcs B 4-oM ceMeCTpe.

Jlnisi OCBOCHHUSI JAHHOW JUCHIUIUIMHBI HEOOXOAUMBI 3HAHUS, YMCHHUSI U HABBIKH, cHOPMHPO-
BaHHBIC JTUCITUIUIMHAMU TIPEIBIYIIETO YPOBHSI.

3HaHUS, YMEHHS U HABBIKH, [TOJIyY€HHBIEC PU U3YUYEHUU JAHHOW JUCIHUILTUHBI HEOOXOIUMBI
JUIS YCHEITHOTO OCBOCHHS AMCUMIUIMH IOCIEAYIOIIEr0 YPOBHS M MPOXOXKACHUS IPOU3BOJCTBEH-
HBIX MPAKTHK.

1. TlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO TUCHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaAMH 0CBOeHHsI 00pa30BaTe/IbHOM MPOrpaMMbl
PesymbraTel  OCBOGHHS  IUCHMIUIMHBI  C(HOPMYJIMPOBAaHBI B COOTBETCTBHH  C
po(hecCHOHANBHBIM CTaHAAPTOM:

— «CnenuaiucT 1Mo MpOMBIIITIEHHON (papManuu B 006J1acTH 00ecredeHusl KauyecTBa JIEKapCTBEHHBIX
cpenctB» (3apeructpupoBad B Muntocre Poccun 20 utonst 2017 r. N 47480, yTBepkJ€H MpUKa3oM
ot 22 mas 2017 r. N 4291) (mpou3BoJCTBO (papMalleBTUYECKUX CYOCTaHLIUN, TPOU3BOJICTBO JIeKap-
CTBEHHBIX IMPEMapaToB U MAaTEPUAIOB, IPUMEHIEMbIX B METUIIMHCKUX IIEJSX, HAyYHbIE HCCIIeI0Ba-
HUSl U pa3pabOTKHU B 00JACTH €CTECTBEHHBIX M TEXHHYECKUX HAYK, BeJleHHE paboT, CBA3aHHBIX C
(dbapMalieBTUYECKON CHUCTEMOM KauecTBa MPOM3BOJCTBA JIEKAPCTBEHHBIX CPEACTB) (MH)KEHEPHI B
IPOMBIIIIEHHOCTH U HAa MPOU3BOJCTBE, CHEIUAIUCT 0 MPOMBIIUIEHHOW (apManuu B 00J1acTu
o0ecrevyeHns KauecTBa JICKAPCTBEHHBIX CPEJICTB)

Konpe! u conepxa-

Ne HUE KOMTIeTEHIIH [Tnanupyemble pe3ynbTaTbl 00yUeHHs! (JECKPUIITOPHI)
n/n
3HaTh ‘ YMeTh ‘ Bnagers HaBbIKaMu
1. IlpodeccruonanbHble KOMIETEHIIUU
1. OK-1 Cnoco6nocts | 1. CoBpeMeHHBIE 1. I[Tonb3oBaTbes 1. CnocoOHOCTBIO K
K a0CTPaKTHOMY | 3Tambl Pa3BUTHUS 3HAaHUSIMH O MOJIEKY- | aOCTpakTHOMY
MBIIJICHHUIO, aHaJU- | OMoJIoruu, OUOXHU- | JIAPHO- MBIIJICHHIO, aHa-
3y, CHHTE3Y MHUH, OMOTEXHOJO- | OMOJIOrMYECKHX OC- U3y, CUHTE3Y
THH, UX CBSI3b C HOBaX HaHOOMOTEX-
HaHOTEXHOJIOTHSIMHU, | HOJIOTUH
HaHOMaTepHalaMu
2. bazoBble MOHATHS
U OTIpe/ieTICHUS
JVCLIUTUTMHBI
2. IIK-1 Crnoco6nocts | 1. [lopsimok cobmto- | 1.0nenuBatTh HaHO- 1. Ucnonp3oBanus
OCYILIECTBIISAITh TEX- | ICHUS periaMeHTa | OMOTEXHOJIOTUYECKHE | TEXHUYECKUX
HOJIOTHYECKUH IPO- | TEXHOJIOTUYECKOTO | CUCTEMBI, Y4aCTBY- CpeACTB, Ipolec-
HecC B  COOTBET- | IPOLECCa C y4ETOM | IOIIME B TEXHOJIOTHU- | COB U alllaparos,
CTBUM C pErJaMeH- | COBPEMEHHBIX POC- | UECKOM Ipolecce, B | AJIsl M3MEpEHHsI OC-




TOM H HCITIOJIb30BaTh
TEXHUYECKUE Cpell-
CTBa ISl U3MEPECHHS
OCHOBHBIX napa-
METpPOB OHMOTEXHO-
JIOTUYECKUX  TIPO-
IIECCOB, CBOHCTB
CBIPBS ¥ IPOAYKIIUU

CHUMCKHX U MEXTY-
HAPOIHBIX IOCTH-
JKEHUH B 007aCTH
OCHOB HaHOOMOTEX-
HOJIOTHI

2. Arnmnaparsl,
YCTpOMCTBA ISl M3-
MEPEHUSI OCHOBHBIX

COOTBETCTBHE C pe-
rJ1aMEHTOM

2. Ucnons30BaTh
TEXHUYECKUE CPEJI-
CTBa JUIsl U3MEPEHUS
OCHOBHBIX TTapameT-
POB OMOTEXHOJIOTH-
YECKUX MPOLIECCOB

HOBHBIX ITapaMeT-
POB OMOTEXHOJIO-
T'MYECKHX MPOLeC-
COB, CBOWCTB CBIpbs
¥ IPOJYKIMHU B CO-
OTBETCTBUH C pe-
TJIAMEHTOM

MapaMeTpoB HAHO-
OMOTEXHOJIOTHYE-

CKMX  MpOLECCOB,
CBOMCTB CBIPbS U

MPOJYKIINH

4. O0beM NUCHHUILVIMHBI B 32YETHBIX ¢IMHHUIAX € YKa3aHHEM KOJIMYeCTBA aKajgeMH4Ye-
CKHMX YaCOB, BbIJIeJICHHbIX HA KOHTAKTHYI0O pa0oTy 00y4yarlommxcs ¢ npemnojasaresem (1o Bu-
AaM y4eOHBIX 3aHAAITHI) U HA CAMOCTOAITEJILHYIO PadoTy 00y4arommxcs

KonTakTtHas ayau- CamocrosiTenbHast
TOpHas paboTa paboTa, B TOM UuCIie
oOyJaromuxcsi ¢ KOHCYJIbTaIlU!
nperojaBareiieM B
Cemectp HaumeHnoBanue pa3aenon qacax, B TOM UHCJIe
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4 Pazgen 1. MonekynsipHo-
OMOJIOTMYECKHE OCHOBBI HAHOOUO- 24
TEXHOJIOTUU
4 Paznen 2. Hanomarepuansl u 6uorno- | 2 | 6 - | - — 99
JTUMEPBI
4 Paznen 3. HanoOnoTtexHoaoruu B 2 - | - — — 29
MEIUIIIHE
4 Paznen 4. HanoOnoTexHoaoruu B - |4 - | - — 29
bapmanuu
4 IIpomexyTouHas aTTecTalus 4
— 3aueT
Wroro no aucuumimxe: 4 110 94
Yacos 108/ 3au.en. 3 14 94
O06béM podeccnoHaTBEHOM MPaKTH- 8 wac/ 57% 61 gac/ 68%
yeckoi nmoarotoku (I11T)
O0béM podheccnoHaTEHO HAIIPaB- 6 gac /43 % 29 gac/ 32%
nenHoi noaroroBku (ITHIT)




5. Coaep:kanue IMCOMILIMHBI (MOAYJISA), CTPYKTYPHPOBAaHHOE 0 TeMaM (pa3jiesiaM) ¢ yKasa-
HHMEM OTBEJCHHOI'0 HA HUX KOJINYeCTBA aKaJeMHYeCKMX YaCOB M BH/10B Y4eOHBIX 3aHATHI
5.1. Conep:xanue pa3iei0B M CHUIITAHBI

Kon HaumenoBanue
KOMIIe- pa3aesnoB AUCIHU- Kpatkoe conepkanue pas3iaesioB U TeEM
TCH- IUTUHBI
0050079

OK-1 | Paznen 1. Moneky- Kpatkue wucropuueckue cBeleHUS O JAUCLHUIUIMHE.

[1K-1 JIAPHO- [Ipenmer u 3amaun nucHUIUIMHBL. [lopsSaoK U3ydeHUs: TUCIU-
Ouonoruueckue oc- | miauHbl. OT4eTHOCTD. JIUTEparypa.
HOBBI HAHOOMOTEX- buonornueckne HaHOCTPYKTYpbl. ba3zoBble MOHATUA U
HOJIOTUU onpezenenus. Mictopusi BOSHUKHOBEHUS U pa3BUTHSI HAYYHOT'O
HanpasieHus. Ponp B Ouonoruu u meauuuue. Ilpunnunu-
QIBbHOE 3HAUCHHE HAHO-Pa3MEPHOCTH Kak (akTopa, paguKaib-
HO MEHSIOUIEro (pU3MKO-XMMHUYECKHE CBOICTBA CylpaMoieKy-
JSAPHBIX CTPYKTYP M MX CHOCOOHOCTH B3aUMOJEHCTBOBAThH C
OMOIOTMYEeCKUMH 00BEKTaMHU.

Okcnpeccusi reHoB. MoJleKylsipHble MEXaHU3Mbl CUH-
ThIBaHUS reHeTudyeckoil nHdopmaruu. Cunres 6enka. OCHOB-
Hble  IpUHOUIBI  perysanuu  TpaHckpunuuu.  JIHK-
HaHoOMOTexHoJoruu. TexHomoruss pexomOuHaHTHBIX JIHK.
Coznmanne u ckpununr Oumbmmorek JIHK. Krnonupopanwme
CTPYKTYpHBIX TeHOB 3ykapuoT. Kocmuzapl. I'eHeTmyeckas
Tpanchopmarus npokapuor. Xumudeckuit cunres JJHK. Cun-
Te3 reHoB. Metonel cekBeHTupoBanus JIHK. Ilonumepasnas
L[EeNHAas peaKIus.

Hano6uortexHonoruu mnpokapuot.lIpumenenue cuiib-
HBIX  PEryJupyeMbIX  IMpPOMOTOpPOB. XHMEpHbIE  Oell-
ku.OnTtumusanus dKclpeccuu TeHoB. lloBwlmieHHe BbIXOnA
pekoMOuHaHTHBIX OenkoB. [loBbiienne 3PEKTUBHOCTH IKC-
IIPECCUMN.

HanoOuotexHonoruss syokapuoT. HexkoMOMHAHTHbIE
sykaproTHueckue cuctembl. CHCTeMbI 3Kcnpeccun Saccharo-
myces cerevisiae. CucTeMbl 3KCIIPECCHH C HCIOJIb30BAaHHEM
KYJIbTYp KJIETOK HACeKOMBIX. UelHOUHbII BEKTOpP Ha OCHOBE
OuoBHpyca. DKCIpecCUpyroIIre BUPYCHI sl pabOThl ¢ KJIeT-
KaMU MJIEKOTTUTAIOIINX.

HanpaBieHnHslii MyTareHe3 M reHHas WHXeHepus Oel-
koB. HanpaBnenHslit myrarenes. HMcnons30Banue ciaydaiiHOTO
MyTareHesa. [ eHHas mH)xeHepusi OEJIKOB.

OK-1 | Paznen 2. Hanoma- OU3NKO-XMMUYECKHE CBOMCTBAa (hapMaKOIOIMUYECKH
[IK-1 | Tepuansl u 6uomo- 3HAYUMBIX HAHOYACTHIL.
JMMEPBI CBs3b CTPYKTYpBl HAHOYACTHUI[ C UX OHMOJOTHUYECKUMHU
s dekramu in vivo H in vitro. OysiepeHsl U UX aJayKTOpBHI.
HanoTpyOKM M MX KOMIUIEKCHI C JIEKapCTBaMH. JleHApUMEpHI.
Mertamnsl 1 ux okcuuel. JIunocomsl. IloaumepHble HaHOKAM-
cynbl, [lonmuMepHble 1 OMOMIOTMMEPHBIE MATPUKC — HaHOYA-
CTHILIBL.

Hanomatepuansl (yriepoaHnbsie HaHOTPYOKH, dyriepe-
Hbl, AJUIOTPONHbIE (POPMBI YIIIepoia, TPEXKOOPAMHUPOBAHHBIE




aTOMBI yriepoja, rpadeH, HaHOKPUCTAJUIbI, KBAHTOBBIE TOY-
kn). CriocoOs! hopMupoBaHHus UX CTPYKTYp. buomommmepst
(OesikM, HYKJICMHOBBIE KUCIIOTBI, Moyincaxapujsl). ['eHernye-
CKas MHXXEHEpUs KaK OJHO M3 HaIpaBICHUM HAaHOOMOTEXHO-
JIOTHH.

PexomOvHaHTHBI cuHTe3 OuomonuMepoB. Moeky-
JsipHasi OMOTEXHOJIOTHs CHUHTe3a OuononuMepoB. CuHTe3 aj-
Te3UBHBIX OMOIOIMMEPOB. PEKOMOMHAHTHBIN CHHTE3 KaydyKa
U MOJIMTHJIPOKCHAJIKAHOATOB.

OK-1
[1K-1

Pasnen 3. Hano6uo-
TEXHOJIOTHH B ME-
JUIAHE

Hanowactuipl B OMOMEIUIIMHCKUAX HCCIEIOBAaHUAX U
MeAuIMHCKON mpakTuke. [lomumopdusm Hanouactun. Yrie-
ponnble HaHodacTulbl. Jlenapumepsl. HanoBonokna. HaHo-
urnbl.  HanooGomouku. Hanokonteiinepsr. [lukmonenTu-
JIBI/ IIUKJIOHYKIJICOTH IbI. MeTtaut HaHouacTuisl (Ag, Au, Pl Pt,
u jap.). O01re 3aKOHOMEPHOCTH U OCOOCHHOCTH (papMaKOKH-
HETUKHU U (papMaKoJMHAMUKHA HAHOYACTHUII, ONpEJEsieMble UX
pa3Mepamu.

[Ipumenenue HaHowacTul B MenuuuHe. (OCHOBHbBIE
NPUHLIMIIBIL U MaTeMaTU4YecKoe MojelupoBaHue. Maruur-
Tepanus. MarHuT-QpakiMOHUPOBAHUE KJIETOYHBIX MOIMYIIs-
ui. AnpecHast 1ocTaBKa jJekapcTB. Perynupyemas nokanpHas
runeprepmusi. MarautHo-pe3oHancHas Tomorpadusi (MPT).
[To3utponHo- smuccuonHas tomorpadus (I19T). Omuodo-
TOHHAsI SMUCCUOHHAs KoMiibioTepHast Tomorpadus (SPECT).

IIpumenenne HaHodacTul] B OHKonoruu. doTtoguHa-
Mudeckas Tepanus onyxosieid. Paguorepanus omyxoneil. Ax-
pecnas nocraBka JIHK B rennoii tepanuu. [IpotuBoBupycHas
U aHTHOaKTepualbHas Tepanus. AHTUOKCUIAHTHI U CTUMYJIS-
TOPbI TKAHEBOT'O JIbIXaHUS.

Hanorokcukonorus. CpaBHUTENbHBIM aHaIU3 OObIY-
HBIX 1 HAaHOPA3MEPHBIX CTPYKTYpP UACHTUYHOIO XMMHUYECKOTO
cTpoeHus. 30J10T0 — HaH030J10TO. [TonuaTrnenrnukons (I1910)
— II3I'—xBaHTOBBIE TOUKH, U Ap. CriocOOBI BBEJIEHHS B Opra-
HU3M U TOKCUYHOCTbh HAHOYACTHII.

OCOOEHHOCTH TOKCHUYHOCTH psJa HPUMEHSIEMbIX B
OMOMEIUIIMHCKUX HcciaenoBanusax HaHodactun. 1102, Au
(dactunbl ¢ ambOyMHUHOBOM 00010uKO#), Ir. [I3T" — kBaHTOBBIE
Toukd. MertammodymniepeHsl. YTriaepoaHble HAHOTPYOKH.
[IT®D (monurerpadropatuiier). [lonunzorekcmiranoakpu-
natr (6uoperpagupyrouuii). [lomuctupon (meGuonerpamupy-
0NN TTOJIUMED.

MeauuuHcke HaHomaTtepuansl. Hanorenn (cetu run-
PoOOHBIX/TUIPODUIBHBIX 1IeTIel) AN TpaHCHOpTa OJMIO-
HYKJIeoTU10B. HanoCTpyKTyphl cepebpa B acenTHKe U Je3HMH-
¢dexunn. HOMC (HaHosanekTpomexanuyeckue cuctemsl). [lo-
munentuasaele 1 JIHK nHanonmpoBonoku. CBepxmpoBoauMeble
reNy JJI11 HEHPOUMIUIAHTATOB Ha OCHOBE YTJIEPOAHBIX TPYOOK.

HanocTpykTypHble OCHOBBI maroreHe3a. Muchoaauar
(HapymieHue COOPKHM BTOPUYHON M TPETHYHOU CTPYKTYPHI)
oenxo. [lonstue o «HaHOTpaBMe». MuchonIuHr BUMEHTHHA.
HanotpaBma B matorenesze Oosie3Hu Aubireiimepa (Mucho-
JuHr f-amuiionga). Muchonaunr o-tyOynuHa. IloHsTHE O




crarrep-nedexrax (Stutter defects). Cunapom Panka (Renk
syndrome).

HanoTrexHosiornu B TeHOJUAarHOCTUKE U F€HOTEPAIUH.
MeTobl TeHOIUAarHOCTUKU. MeTo MOJIEKYIISIpHON THOpUIN-
3allMM HYKJIEMHOBBIX KHCJIOT. MeTos MONMMEpPAa3HOM LIEHON
peakuuu (I1LIP) u ero «HaHO»-pa3HOBUIHOCTH; B) TEXHOJIOTHS
JAHK-yunoB. Meton cekBenupoBanusa JIHK. JIHK-oBbie Ha-
HOYMIIBI.

Hanotexnonornyeckue Bapuantsl metoaa [P B nua-
THOCTHKE MH()EKIMOHHBIX 3aboneBanuii. [IpumeHenune Bapu-
antoB [I[P mna nerexkunu oHkomapkepoB. [IpumeHeHue Ba-
puantoB IIP g BbIIBIEHMS AHTUOMOTUKOPE3UCTEHTHBIX
ITAMMOB MUKPOOPIaHU3MOB.

Hanorexnomornueckue MeETOABl T'€HOJIUArHOCTHKHU.
['ubpuauzanronneie Metoasl. PobotusupoBannas I1LP/JIO3
(monmuMepasHasl 1lenHasl peakius ¢ JUTUPOBAHUEM OJUTOHYK-
neotuaHbIX 30HA0B). JIHK-10 uumbl m ap. Aj1s OIEHKH 3KC-
MIPECCUU TE€HOB OTBETCTBEHHBIX 3a MATOJOTUYECKHE COCTOS-
HUA U nporneccel. [I[puMeHenne MeToia aBBTOMaTU4eCKoro ce-
KBEHUPOBAHUS B TUArHOCTUKE HACJIEICTBEHHOU MaTOJIOTUH.

I'enorepanus. BupycHble HaHOBEKTOpBI Uil JTOCTaBKH
TEpaneBTUYECKUX T'€HOB B LEJEBbIE KIETKU. [ 'eHoTepamus.
Texnomorust «Gene-gun» M MEPCIEKTUBBI €€ NMPUMEHECHHS B
HaHOMEUIMHE.

OK-1
IK-1

Paznen 4. Hano6wuo-
TEXHOJIOTHH B dap-
MaIu

Ortnmunst HJI oT TpagulMOHHBIX JI€KAPCTBEHHBIX
CpeAcTB M mpernapaToB. HepocTraTku CymECTBYIOIIUX JIEKap-
CTBEHHBIX TIperaparoB U (opM Ha MPUMEPAX MIHUPOKO HUCIIOIb-
3yeMbIX B MEIMIIMHCKON MPAKTUKE TPAAULMOHHBIX MHpenapa-
ToB. [IpeumymecrBa HJI kak jekapCTBEHHBIX CPEICTB HOBOT'O
ITOKOJICHUSL.

3nauenue pasmepa g HJL. Jluneiinsle pazMeps! mo-
JIMMEPHBIX U HEOPraHWYECKUX HAHOYACTHI, HAHOKPUCTAILIIOB
JIB u 6uomakpomonexyispubix HJI. dynnameHnTtanbHble Gu-
3UKO-XMMHYECKHE MEXAHU3MBI, ONPEIEISIIONINE pa3Mep HAaHO-
yactunl kak HJI: ¢usuka m XxuMus moBepXHOCTH HAHOYACTHIIL,
ancopOLMOHHBIE CBOWMCTBA, 3apsij MOBEPXHOCTH, OMTHUYECKUE
M MarHuTHbIE CBOMCTBa HaHo4yacThll. DyHIaMEHTaJIbHbIE
OMOIOTHYECKHE MEXaHU3MBI, OTIPECIIAIONINe pa3Mep HaHOYa-
cruil kak HIL.

[IpoGnembr kKomruiekcHoro ananusa HJI paznuunbiMu
METOJIJaMH HAHOTEXHOJIOTMH, OMOTEXHOJIOTMH, MaTepuaoBe-
JIEeHUU, XUMUH, PU3MKe, OMOIOTUH, MEIUIIMHE U (apMaKoIIo-
TYH, UCTIOJIb3YEMBIX 1JIs co3aanHus u uzydenus HJL.

BcnomoratenbHbie BelecTBa B (hapMarieBTHUKE — KIac-
cuukanus, TpeboBaHUS M CBoWcTBAa. HaHomaTepumanbl Kak
BcriomorarenbHele Bemecrsa HJI. BcemomorarenbHbie Bemie-
CTBA, WCIOJb3YEMBIE I H3TOTOBJIEHUS JIEKAPCTBEHHBIX
¢dopm. Hanomarepuansl, ucnonb3yembie i cozganus HJI
KAaK BCIIOMOTATEJIbHBIE BEUIECTBA JJIA CO3/IaHUs JIEKAPCTBEH-
HeIX (GopMm. TpeGoBaHus, MpeAbIBIIEMbIE K BCIIOMOTATEINb-
HBIM BEIlIECTBaM M HaHOMaTtepuaiam s cozaanus HJL.

Oprannyeckue HaHOYACTHIIbl CJIIOXHOTO CTPOCHHS.




OTanuus HaHOMAaTEepUAJIOB OT JPYTUX MATEpUAIOB IO MOp-
domoruu U PU3HKO-XMMHYECKUM CBOHCTBaM. Du3WKa M XHU-
MHUS TTOBEPXHOCTH. 3apsija, TUApOGHIBHOCTE/TUAPO(HOOHOCTD,
KpUCTAJNINYECKasi CTPYKTypa, aJcOpOLMOHHBIE CBOICTBA, MO-
pPHUCTOCTh U Apyrue cBoiictBa. Ctpoenue, Mopdororus u u-
3UKO-XxuMuueckue ceorctsa HJI Ha nmpumepe ucnosnb3yeMsix B
MEJIUIIMHCKON mpakTuke npenaparos HII.

Meroasl smynbrupoBaHus. KpuoxumMuuecku MeTox.
DJIEKTPOXUMUYECKUN  METOI. doToxuMHUYECKUIT METOL.
Temmiataeiii Meron. buorexHosmormvyecknii Meron. ['eHHO-
WH)XEHepHble MeroA. Mcmonp30BaHHE CBEPXKPUTHUUYECKHX
KUAKOCTEN (BOJBI M TUOKCHA YIIIEpoJia) JUlsl IOJIy4eHUs He-
OpraHn4yeckux M opranuueckux Hanodactuy HJI. Mcnosnb3o-
BaHUE MUKPOBOJIHOBOI'O HarpeBa, yJIbTpapuoIETOBOrO, PEHT-
T€HOBCKOI'O U PaJUOAKTUBHOI'O M3JIyUYEHUs, YJIbTPa3ByKOBOI'O
BO3JICUCTBUS /Ui TIOJIYYCHHS] HEOPTAaHMYECKUX W OpraHuye-
ckux HaHoudactul HJI. Meroabl MHKANCyIMpOBaHUs, «3arpys3-
KU» U KOHBIOTUPOBaHUS HaHo4acTull ¢ JIB Ananu3 tpaauiu-
OHHBIX JICKAPCTBEHHBIX CPEJCTB. METO/bI aHamu3a TpaJauIlu-
OHHBIX JIEKAPCTBEHHBIX CPEACTB. MeToabl HCCIIeTOBaHUS
Mopdonorur ¥ (PU3UKO-XUMUYECKHX CBOWCTB HAHOYACTHIL
HIL

Hupkynsiius HaHOJEKAPCTB B KPOBH. AKKYMYJISIIUS
HJI B Tkansax u opranax. [Iponuknoenue HJI yepe3 dusmo-
Joru4eckue 0apbepsl.

dapMakokMHETHKA U (apMakoIuHAMUKA. TepMHUHBI U
onpeneneHus. [yt BBeAeHHUS JIEKapCTBEHHBIX IMPENapaToB.
AncopOumsi, pacrpeneieHne, MeTa0oMu3M, OSIUMHUHAIIMSL.
Oxckpeuust u knupene. Hupkymnsuust HJI B kpoBu U uX akky-
MYJISIUS. B 3J0POBBIX M MAaTOJOTMYECKUX TKAHSAX U OpraHax.
[Tpoxoxnenue nnu 3anepxxkka HJI ¢pusmonornueckumu 6apbe-
pamu. BrnusHue pazmepa U GU3HMKO-XUMUYECKHX CBOICTB Ha-
HOYACTHI] HA TIPOLECCHl UX IUPKYJIAIUH B KPOBU, aKKyMYJIsi-
[[MU B OpraHax M TKAHSX U MPOXOKICHUsI/3aAepKKU (prusromo-
TUYECKUMHU Oapbepami.

HanorexHomornueckre acnekTbl aapecHOW JIOCTAaBKU
JMMAarHOCTHYECKUX M JIEKAPCTBEHHBIX IPEnapaToB K opraHam-
MUIIEHSIM. MOJIEKyJIIpHble MHILEHHU ISl TPaHCIOpTa 4epe3
remaTodHIehaTnIecKuii Oapbep. AIpecHas JdOCTaBKa Je-
KapcTB ¢ momotipio Stealth-numocom. HanpasnenHsiii Tpanc-
mopT OMOAETPaIUPYIOMIUX MOJMMEPHBIX HaHOdYacTuil. Bomo-
pacTBOpUMBIC U KOJIOUJHBIE (DOPMBI «aIpEeCcHBIX» HaHOYA-
CTUL. AJpecHasl TO0CTaBKa C MOMOUIbIO HAHOTEJIEH. «Y MHBIE)
JIEHJPUMEPBI U BHICOKOCEJIEKTUBHBIE HAHO30H/IbI.

HanoOunoTexHosorus 6MoNI0rnuecky aKkTUBHBIX Mperna-
patoB. IlomyueHne pecTpUKIIMOHHBIX SHJAOHYKII€a3. buocuH-
te3 ButamuHa C. buocunTe3 antnOuoTHKOB. [Ipon3BoACTBO
MOJIMKETUTHBIX aHTUOMOTUKOB. [loBbimeHue >hpexkTuBHOCTH
CHUHTE3a aHTHOMOTHUKOB.

Mukpobuosiornueckoe IMPOU3BOACTBO  HHTEpdepo-
HOB.Moaudukaiuss OelIKOB W ONTHUMH3AIUS SKCIPECCUH Te-
HOB. MoJekyisipHasi OMOTexXHOIOrus (hepMEHTHBIX Ipernapa-




TOB.

HNmmynornoOynuuel. KoHbIoraTsl mpenaparoB ¢ aHTH-
TenamMd. CHHTE3 MOHOKJIOHAJIBHBIX aHTUTEN 4enoBeka. CuH-
Te3 aHTUTEN YernoBeka ¢ nomouibto E. Coli. XumepHsie Oenku
B Tepanuu BIY.

MonexymsipHasi OuoTexXHOJOTHsT BakuH. OCOOEHHOCTH
peKOMOMHAHTHBIX BakIMH. CyObenuHUYHbIE BakuuHbL. Ilen-
TUJHAs UMMYHHU3a1us. ATTEeHyHpOBaHHbIE BaKLUHbL. BekTop-
Hbl€ MPOTHBOBUPYCHBbIE BaKLMHBL. BekTopHBIE aHTHOAKTEpH-
aJIbHbIE BAaKLUHBI.

5.2, Jekuuu

No
pas-
nena

HaunmenoBanue Jiek-
197071

Koun-
BO
4acoB

[lepedenp yueOHBIX BOIIPO-
COB

dopma
IpoOBeIe-
HUs

IIpakTrue
CcKas
IIOATOTOB
ka (I1T1/
[THII)

1 Buonornueckue
HAaHOCTPYKTYPBI

1. ba3oBble OHATHS U
onpeeeHus

2. Vcropust BOSHHKHOBE-
HUS ¥ Pa3BUTHSI HAYIHOTO
HaIpaBJICHUS

3. Ponb B Onoioruu U Me-
JALIHHE

4. IlpuHIIMNIHATBHOE 3HA-
YeHHEe HaHO-Pa3MEPHOCTH
Kak (akTopa, paJuKaibHO
MEHSIOIIET0 (PU3HUKO-
XMMHYECKHUE CBOMCTBA CY-
MPaMOJIEKYISPHBIX CTPYKTYP
H UX CIIOCOOHOCTH B3aHMO-
JIECTBOBATH C OMOJIOTHYE-
CKUMH 00BEKTaMU

Ounas

ITHII

4 AnpecHas gocTaBka
HJI B paznuunsle
KOMITaPTMEHTHI KJIET-
KA

1. OcobeHHocTH 3HI01U-
to3a HJI kneTtkamu pasnnu-
HBIX TKaHE! U OpPraHoB B
HOpPME U MaTOJOTHH

2. Ilpoueccel 3HAOLINTO3A
UCIOJIb3YEMBIX B MEIULIUH-
ckou mpaktuke HJI

OuHas

11

HUrtoro yacos

2/2

5.3. CemuHnapsbl

JlanHblii Buj paboThI HE MPEAYCMOTPEH YUeOHBIM TIAHOM

5.4. JlaGopaTopHble 3aHATHS

He 3arumanupoBansl

5.5. IIpakTnyeckue 3aHATHUSA




pas-
nena

HanmenoBanue
MPAKTUYECKHUX
3aHATUU

Koi-
BO
ya-
COB

[lepeueHp yueOHBIX BOIIPOCOB

dopma
IpoBe-
JeHUs

[IpakTrueck
ast
MOATOTOBKA
(TTT/TTHIT)

Mertoibl oty-
YEeHUS U UCCIIE-
noBanusa HJI

1. MeTobl SMyIbIUPOBAHHUS:

1.1. PacnibuieHne npu BbICYIIMBA-
HUH

1.2. Ocaxnenue (HaHOIPEIUITUTA-
1IN

1.3. Ilonumepu3zanus

1.4. ITonmukoHneHcanus
2. Kpuoxumuueckuit METoJ
3. DAEKTPOXUMHYECKUN METOT
4. DOTOXUMUYECKUH METO
5. TemMmmaTHBIN METO
6.brOTEXHOIOrNYECKUI METOT
7.  eHHO-UHXEHEPHBIE METO/I

OuHas

ITHII

HanoOunorexno-
JIOTUH TIPOKAPH-
oT

1. [IpumMeHeHNEe CUIIbHBIX PETYIINpPY-
€MBbIX IPOMOTOPOB

2. XumepHsbie OeKu

3. OnTuMu3anus 3KCIpPecCU FreHOB

4. IloBbIlIEHUE BBIX0J1a PEKOMOU-
HAHTHBIX OEJIKOB

5. IloBeimenne 3pGeKTHUBHOCTH IKC-
IIPECCUH

OuHas

111

Hanomarepuanst
u crnocoObl dop-
MHUpPOBaHHUA WX

CTPYKTYp

1. YrnepoaHsle HaHOTPYOKH

2. @ynnepeHsl

3.AmnotponHsle (OpMBI yriepoaa

4. TpexkoOpAMHUPOBAHHbIE aTOMBI
yriaepoja

5. I'pachen

6. Hanoxpucrasmibl

7. KBaHTOBBIE TOUKH

8. CnocoObl (hopMHpOBaHUS CTPYK-
Typ HaHOMaTepUaJIoB

9. buononumeps! (OenKku, HYKJIEHHO-
BbI€ KUCJIOTHI, MOJIMCAXAPHIBI)

10. T'eneTndeckass HWHKEHEpHUs Kak
OJTHO M3 HAaIpaBJIE€HUH HAHOOMOTEXHO-
JIOTHH

OuHas

ITHII

Knaccudukanus
HJI no tumy

1. Hanoxpucrasmibl

2. Heopranudeckue u yriepoaHble
HaHOYaCTHUIIb! (HaHOC(hEpbI, HAHOKAII-
CYJIbl, HAHOTPYOKH U HAHOHUTH)

3. Opranndeckue HaHOC(EPHI

4. Oprannyeckne HaHOKArCyJbl U
HaHOJIUIIOCOMBI

5. Jdennpumepsnl

6. ITonumnnexcel

7. Oprann4eckre HaHOYaCTHUIIbI
CJIOKHOT'O CTPOEHUS

8. Bupycomnomo6HbIe HAHOYACTUIIHI

QOunas

I




4 Mopdomorust u
duzuko-
XHUMHUYECKHE
CBOMCTBA HaHO-
yactui HJT

1. ®opma manouactun HJI

2. OTnuursg HaHOMATEPHUAIIOB OT ApY-
TUX MaTepUasoB 1o MOpPHOIOTUN U
(U3UKO-XMMHYECKUM CBOHCTBAM

3. ®u3uKa U XUMUs TOBEPXHOCTU

4. 3apsia, TuAPOPHUIB-
HOCTB/TUAPO(HOOHOCTD, KPUCTAILITNYC-
CKasl CTPYKTYpa, aJICOpOIIMOHHBIE
CBOWCTBA, TOPUCTOCTH U JPYTUe€ CBOM-
CTBa

5. OTiM4Ks OpraHMvYeCcKUX U Heopra-
HUYECKUX HAaHOYACTHI] O (PU3HUKO-
XUMHYECKUM CBONCTBaM

6. Ctpoenne, Mopdororus u GU3UKo-
xumuueckue cpoiictBa HJI Ha mpume-
pe HCHOJB3yeMbIX B MEIUIIMHCKON

npaktuke npenapatoB HJI

Ounas

I1IT

Bcero

10

10
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5.6. Knunnuyeckne npakrnyeckue 3aHATHS
JanHblii Buj paboThI HE IPEAYCMOTPEH Y4eOHBIM IIIAHOM

5. 7. CaMmocTosiTeIbHAs1 pa00Ta 00y4aroIIMXCst

HanmenoBanue Tte-
MBI JUCIUAIUINHEI
WJIM pasjerna

Bun camoctosTeapbHOM
BHEAYJTUTOPHON pabOThI
oOyyaromuxcst / KOHTpOJIb
CaMOCTOSITENIbHOM pabOThI

Onenounoe
CPEICTBO

Kom-Bo
yacos/

KOJI-BO

yac Ha

TTHITHII

Kongsr
KOMIIE-
TEeHIIUN

Pazgen 1. Moneky-

CaMocToATENbHOE H3yUYEHUE
autepatypsl (I111)

Bormpocst
W3y4YEHUs

TS

10/10

JSIPHO-
OHOJIOTUYECKUE OC-

BeimonHenne WHAMBHUITyaTb-
HbIX 3aaanuii ([THIT)

NunuBunyans-
HOE 3a7aHne

4/4

HOBBI HAHOOMOTEX-
HOJIOTUU

ITonroroBka K TeCTUpPOBa-
Huto (ITHIT)

TecToBble 3ana-
HUSA

10/10

OK-1
[K-1,

CaMocToATENbHOE H3yUYEHUE
mutepatypsl (ITHIT)

Bormpocst
V3y4YEHUs

TS

10/10

Paspgen 2. Hanoma-
Tepuansl M Ouomno-

BeImosHeHe WHIUBHTYaTb-
ueix 3aganuii (ITHIT)

NunuBunyans-
HOE 3aJaHue

5/5

JUMEPbI

[ToagroroBka K TecTUpOBa-
uuto (I111)

TecToBbIE 3ana-
HUSA

717

OK-1
[K-1

CamocTosATEIPHOE H3yYEHHE
sutepatypsl(I11T)

Bormpocsr
U3y4YEeHUs

TSt

10/10

Pasnen 3. HanoOuo-
TCXHOJIOTUU B MCIOU-

BeImosHeHe WHIUBHTYaTb-
HeIx 3aganui(I111)

NunuBunyans-
HOE 3aJaHue

5/5

OUHC

[TongroroBka K TecTUpOBa-
Huro(I111)

TecToBbIEe 3ana-
HU

717

OK-1
[K-1

Pasnen 4. HaunoOuo-

CaMocToATEIbHOE HU3yUYEHUE
mutepatypsl (I11T)

Bormpocst
W3Y4YCHHUS

hilas: |

10/10

TEXHOJIOTUU B (dap-
Manuu

BrinosnHenne WHAUBUYaATb-
HbIx 3agaanii (I111)

NunuBunyans-
HOeE 3aJaHue

5/5

OK-1
[1K-1




HHIO

[TongroroBka K TecTUpOBa-

TecToBBIE 3ana-
HUS

717

90/29/61

6. IlepeyeHb yueOHO-METOAUYECKOT0 00eceYeH sl IS CAMOCTOSATEILHON padoThI
o0yuyaruuxcst Mo JUCHUIJINHE

1. MeToaudeckie peKOMEHIAIMN TI0 OPTaHU3aI[MU CAMOCTOSTEIHbHON pabOTHI CTYICHTOB MpHU
W3YYEHUHN AUCIUIUTHHBI «METOIbI TOCTAaBKH JICKAPCTBEHHBIX ITPENapaToB Ha OCHOBE HAHOOMOTEX-

HOJIOTHH

2. HGKHI/IOHHHﬁ Marepuall Mo AUCHUILINHE ((MCTOI[I)I AOCTaBKH JICKAPCTBCHHEBIX IIPCIIapaToB

HA OCHOBE HAHOOMOTEXHOJIOT UMY

3. MeTtoanueckue YKa3aHHd K BBIIIOJIHCHUIO MPAKTUYCCKUX 3aHITUN IO AUCIUIIIMHE «MeTo-

Abl JOCTABKHU JICKAPCTBCHHBIX IMPCIIapaTOB HA OCHOBE HaHOOHMOTEXHOJIOT MM

1. OneHo4Hble MaTepuaJibl 1JIsl IPOBEACHUNA TEKYINEIo0 KOHTPOJIA H HpOMe)KyTO'lHOﬁ

aTrecTaliy 00y4alomuXxcsl Mo JUCHUIJIHHE

Kona xommneren- Cemectp Otan ¢popMuUpoBaHUs
117051
OK-1 5 IPOMEKYTOUHBIH
I1K-1 3) IIPOMEKYTOUHBIN

7.2 Onucanue nokasareJieil 1 KpuTepueB M KA OLleHUBAHUS KOMIIeTeHIIUH
Komnerenuus OK-1 CriocoGHOCTE K aOCTPaKTHOMY MBIIUIEHHUIO, AaHAINU3Y, CHHTE3Y

OneHuBaeMblil pe3yabTaT

Kpurepnn onenu-

IIpouenypa onieHuBaHus

(mokazaresnp) BaHUsA Texymuit  koH- | [Ipomexyrounas
TPOJb aTTecTanus
1. Cospemennsle | 1. PazOupaercs B cyme- | CobecenoBanue, | CobecenoBanue
3Tanbl Pa3BUTHUS CTBYIOIIMUX  HAHOOMOTEX- | BHINOJIHEHHUE UH-
6uosioruy, HOJIOTHUECKUX  O0BEKTaX | JUBUAYAJIbHBIX
OMOXUMMHH, B3aUMOCBS35X bopMbl, | 3a1aHUl, TECTU-
OMOTEXHOJIOIUHU, UX pasmepa U (PYHKIMHA HaHO- | pOBaHUE
CBA3b C O0OBEKTOB €  TO3UIMH
HAaHOTEXHOJIOTUSIMHY, | IPUHUUINAIBHON  CBS3U
HaHOMaTepHalaMu CTPYKTYpbl HaHOYACTHUI[ C
UX OHOJOTHYCCKUMH 3(-
5 (eKTamH in Vivo U in vitro.
<
E 2.0ueHuBaer Bo3MoOXk- | CobecenoBanue, | CobecenoBaHue
HOCTb NMPUMEHEHHS] OCHOB- | BBIIOJIHEHHUE UH-
HbIX  HAHOTEXHOJIOTWYE- | TUBUyaJIbHBIX
CKHUX H300peTeHHil B OMO- | 3a7aHMii, TECTH-
MEAMIIMHCKON PAKTHKE. poBaHue
2. bazoBbie monsatus | 1. Xapakrepusyet obmnactu | CobecenoBanne, | CobecenoBaHue
U OlIpeeNIeHUs COBPEMEHHOM  HAHOOWO- | BHINOJIHEHUE UH-
JUCIUATIINHBI TEXHOJIOTHUH, OCHOBAHHBIC | JUBUAYaAJIbHBIX
Ha MHCIIOJIb30BAaHUM Mare- | 3aJaHui

MaTU4YECKOro aHajnu3a H
MOJEIUPOBAHHUS (ITLIP-
aHalu3, Apar-au3aiiH, Tex-
HOJIOTUM TIOJY4YEHUsl Tre-




HOB)

2.0OnuceiBaet B3auMocBsa3u | Cobecegosanue, | CobOecenoBaHue
OMOTEXHOJIOTHIA U HAHO- | BBIIOJIHEHUE HH-
TEXHOJIOTHH, TIPU PEIIEHUH | TUBUIYaTbHBIX
mpo0JIeMbl KOHCTPYHPOBA- | 3aJaHHA
HUS HOBBIX JICKAPCTBEH-
HBIX CPEJCTB MPU MOMOIIIH
METOJIOB MaTeMaTHYCCKO-
ro aHamusa (KOMIIBIOTEp-
HOE MPOTHO3UPOBAHHE) M
MOJEIUPOBAHUS (mpar-
JIN3A1H)
1. Ilons30BaThCs 3HA- 1. IlokaseiBaet 3nanusa B | CobecenoBanue, | CoOecemoBaHue
HUSIMHU O MOJIEKYJISIp- | 00JIacTHU MUKPOOUOJIOTUY, | BBITIOJHEHHE UH-
HO-OMOJIOTUYECKUX onodapmanyu, HEOOXOIH- | TUBUIYATHHBIX
OCHOBax HaHOOHO- MBI€ IS BBIIBMOKCHUS HC- | 3aJaHHMI
TEXHOJIOTHH CJICIOBATEIIbCKUX 3a/Jad B
§ obiactu MEIUITUHCKUX
= HAaHOOMOTEXHOJIOTUH,
> HAIpaBIIEHHBIX Ha pelle-
HUE Pa3IMYHbIX TPOOJIEM
2.00ocHoBBIBaeT 1eneco- | CodecemoBanne, | CobecemoBaHHe
00pa3HOCTh  TPOBECHHS | BHIMOJIHCHHUE WH-
MEPOMNPHUATHIA 10 paspa- | AUBHAYaTbHBIX
0OTKE HOBBIX HAHOOHMOTEX- | 3aJaHUI
HOJIOT . Beicrynnenne ¢ | CobecenoBanue
JOKJIa0M
1. Cmocobnocteio k | 1.Mcmone3yer metozsl | CobOecenoBanue, | CobecenoBanue
abCTpaKTHOMY TEOPETUYECKOTO W JKCIIe- | BHIMOJHCHHUE UH-
MBIIUICHHUIO, aHa- | PUMEHTAIBHOTO HCCIEA0- | AUBUAYaTbHBIX
JU3y, CHHTE3Y BaHMS, MAaTEMaTHYECKOIro | 3aJaHHM
< aHaJIM3a U MOJICTTUPOBAHUS
2
= 2.0nennBaeT Bo3MOXHBIC | MHIuBHIyansHoe | CobecemoBaHue
§ DKOJOTUYECKHE  IOCHIEI- | 3a/IaHHE
5 CTBUSI TIPUMEHEHUS COBpe-
= MEHHBIX MEIUIIMHCKUX
c%s CPENCTB U TEXHOJIOTHUH.

Komnerennust [1K-1 Crioco6HOCTh OCYyIIECTBIATh TEXHOJIOTUYECKHUI MPOIIECC B COOTBETCTBUU C

PEriiaMCeHTOM U UCIIOJIb30BATh TCXHUYCCKUC CPCACTBA JJIS1 U3SMCPCHHUA OCHOBHBIX IIApaMCTPOB ouno-

TEXHOJIOTMYECKHUX MPOIECCOB, CBOMCTB ChIPbS U MPOIYKIIHH

OneHuBaeMblil pe3yapTaT

Kputepun oneHrnBanus

[Ipouenypa
OLICHUBaHUA




(moxazarenn) Texymmit  koH- | [IpomexyTou-
TPOJIb Has aTTeCTaIus
1. [Topsimok coOmroacHUS 1. OuenuBaer 3Hauu- | CobecenoBanue, | CobOecenoBaHue
periJamMeHTa TeXHOJIOTHYe- | MOCTh WUCTOYHUKOB | BHITIOJTHECHUE WH-
CKOTO MpoIlecca ¢ yYeTOM | Hay4YHO-TEXHUYECKOU JTUBUIYaIbHbBIX
COBPEMEHHBIX POCCHUM- uHpOpMaLUU A 3HA- | 3aJaHUN
CKUX M MEXIYHAapOAHBIX | KOMCTBA C COBpPEMEH-
JOCTUKEHUH B 00J1aCTH HBIMU POCCUMCKHMH U
OCHOB HaHOOMOTEXHOJIO- | MEXAYHApOAHBIMHU J0-
Ui CTH)KCHUSIMH B 00J1aCcTH
OCHOB HaHOOMOTEXHO-
JIOTU I
§ 1. Xapakrepusyer CobecenoBanne, | CobecemoBanue
= HAyYHO-TEXHUYECKYIO | BBINIOJIHEHUE WH-
uH(pOpMaLIMI0O O pa3- | IUBUIYaTbHBIX
JUYHBIX HaNpaBlICHUSIX | 3a/IaHUAN
HAaHOOMOTEXHOJIOTUI
2. Atmmaparsl, yerpoiictBa | 1. Amamusupyer  ypo- | CobecenoBanue, | CoOecenoBaHue
JUIS U3MEPEHUSI OCHOBHBIX | BEHb COBPEMEHHOTO | BBIMOJIHEHUE WH-
[apaMeTpoB HAaHOOUOTEX- | Pa3BUTHUSI HOHAOMOTEX- | AUBUIYaJIbHBIX
HOJIOTUYECKHUX MPOLIeCcCoB, | HONoruit B Poccun u 3a | 3aganuii
CBOWCTB CHIPhS U IPOAYK- | pyOekoM
LUHU 2. PaccmarpuBaer CobecenoBanne, | CobecemoBanue
BO3MOYKHBIE MyTH | BBITIOJIHEHUE WH-
BHEJPEHUS COBPEMEH- | TUBUIyaTbHBIX
HBIX 3apyOeKHBIX | 3aTaHHIA
HaHOTEeXHOJorui B PO
1. OuenuBaTh HaHOOMO- 1.CocraBnsier wuHbop- | CobecenoBanue, | CobecenoBanue
TEXHOJIOTUYECKHE CUCTe- | MAIlMOHHYIO  MOJIETb | BHIMOJHEHHE WH-
MBI, YYaCTBYIOIIHNE B T€X- | PEIICHUS HAy4YHO- | TUBUIyaTbHBIX
HOJIOTUYECKOM TIpoliecce, | TEXHUYECKOH Tmpobie- | 3adaHuii
B COOTBETCTBHE C perJia- MBI
5 MEHTOM
; 2. Vcrionb30BaTh TEXHH- l.Ananu3upyetr coBpe- | Boimonnenue un- | CobecenoBanue
YeCKUE CPECTBA ISl U3- | MEHHOE COCTOSIHHE | IUBHUIYabHBIX
MEpEeHHUsI OCHOBHBIX Mapa- | OmogapManeBTUKH Ha | 3aJaHUM
METPOB OMOTEXHOJIOTHYE- | PUMEPE MPEATPUATHS,
CKHX TPOIIECCOB Ha KOTOPBIX MPOBOIST-
cs 3aHATUA («DCKOMY)
W Tpemiaraer  coo-
CTBEHHBIC pelieHus
po0JIeM TPOU3BOICTBA
1.Ucnonb3oBanus Texuu- | 1. @opmynupyer 1uenu | CobecenoBanue, | CobecenoBaHue
YECKUX CPEJICTB, IPOIEC- | COOCTBEHHBIX TBOpPYE- | BHIMOJIHCHUE WH-
E COB U amnmaparoB, IS U3- | CKHX IIOMCKOB C WC- | IUBUIyaTbHBIX
2 | MEpCHNs OCHOBHBIX I1apa- | MONB30BAHNEM HAYYHO- | 3aJaHHM
$ | MeTpoB OMOTEXHOJIOTUYE- | TEXHUYECKOH — MH]OP-
& | CKHX IIPOLIECCOB, CBOMCTB | MallUU
% CBIPbsl M IPOAYKIMH B cO- | 2. Ompenenser  kpyr | Boemonnenue un- | CobecenoBanue
(5 | OTBETCTBHUH C periaMeH- 3aJa4 MO MOMCKY WH- | TUBUIyaTbHBIX
TOM dbopmaruu 3aJaHuN
3. Cnocoben ompeze- | Bemmonnenne nn- | CobecenoBanue




JUTh  JOCTOBEPHOCTH | TUBUAYAIbHBIX
COOCTBEHHBIX MPENIO- | 3aJaHui

JIOXKEHUH U UCCcleoBa-
HUW Ha OCHOBE MCIOJIb-

30BaHHS HAyYHO-
TEXHUYECKOH  wmH)Op-
MaliH

Onucanue MIKaJ OLEeHUBAHUA

®opMoii TPOMEKYTOUHOM aTTeCTalMM M0 JUCLUILINHE siBisieTcs 3a4eT. CTyIeHT J0IycKa-
eTcs K IPOMEXYTOUHOM aTTecTanuu B popMe 3adeTa IpU YCIOBUU BBIIOJIHEHHS BCEX BUJOB y4eO-
HOW paboThl, MPEyCMOTPEHHBIX pabovel MpOrpaMMOil AUCHUILUIMHBL. 3a4eT MPOBOAUTCS B (opme
cobeceJoBaHuUs IpenoiaBaTess U CTyIeHTa 110 MPeIBapUTEIbHO BbIJAaHHBIM BOIIpOcaM [yl codece-
JoBaHMsI 110 BbIOOpY npenojasatens. [IpenonaBarens BlipaBe 3aaBaTh JOMOIHUTEIBHBIE BOIPOCHI
CTYZAEHTY, €CIIM €ro OTBET HE PACKPBIBAET MOCTABICHHBIN Bonpoc. Pe3ynbpTar 3auera o0bsBIsAETCA
o0yuyarolemMycss HEMOCPEACTBEHHO MOCIE €ro C1au, 3aTEM BBICTaBIJIACTCS B 3aUETHYIO BEIOMOCTb
Y 324ETHYIO KHUXKKY.

Ixana nepecyera 6a/JI0B N0 JMCHUILIMHE NIPU MIPOMEXKYTOYHOM (popme aTTecTannu
10 JMCHHUILIHHE — 324eT

bann Onenka YpoBeHb CHOPMHUPOBAHHOCTH KOMITCTCHIIMH
ot 4,5 10 5,0 «3a4TEHO» Bricokuii
oT 3,5 no 4,4 «3a4TCHOY Cpennuit
or 2,5 103,44 «3a4YTEHO» [Toporossrii
MeHee 2,5 «HE 3a4TCHO» MuHuMaTbHBIN

7.3 TunoBble KOHTPOJbHbIE 3aJaHMSA WJIM HHbIe MATepHaJbl, HEOOX0AMMBbIE 1JI1 OLEHKH
3HAHMI, yYMeHHWi, HABBIKOB M (MJIM) ONBITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX ITANbI
(hopMHpoBaHUsI KOMIIETEHIHI B Mpolecce 0OCBOEHNsI 00pa30BaTeIbHOI NPOrpPaMMblI

IlepeyeHb NPaAKTHYECKUX HABBIKOB /ISl TEKYIEr0 KOHTPOJISI MO AUCHHUILINHE:
1. XapakTepusyeT 001acTi MUKPOOHONIOTHH, OnodapMaiuu, HeoOX0IUMBbIE JI BBIIBIKEHUS
UCCIICIOBATEIILCKAX 3a7ad B OO0JIACTH MEIHMIIMHCKUX HAaHOOWOTEXHOJIOTHH, HANpaBICHHBIX Ha
pelieHre pa3InyHbIX MpodIemM
2. OOOCHOBBIBaCT IEJIECOOOPA3HOCTh MPOBEACHUS MEPONPHIATHH TIO pa3paboTKe HOBBIX
HAaHOOMOTEXHOJIOTUH.

3. I/ICHOJ'ILBYCT METOABI TCOPCTUUCCKOTO )51 OKCIICPUMCHTAJIBHOT'O HUCCIICA0BaHUs,
MAaTEMATUYCCKOI'0 aHaJIn3a U MOACTIUPOBAHUA
4. OLICHI/IBaCT BO3MOJXHBIC 3KOJIOTUYCCKUC TMOCJICACTBHUA MPUMCHCHUA COBPCMCHHBIX

MEIUIIUTHCKUX CPEICTB ¥ TEXHOJIOTHH.

5. CocraBiseT HHPOPMALMOHHYIO MOJIENb PELICHUS HAYYHO-TEXHUUECKONU MPOoOIeMbl

6. AHanu3upyeT COBPEMEHHOE COCTOsHHE OHodapMalleBTUKU Ha MpUMEpe MpearpHusaTHs, Ha
KOTOPBIX MPOBOAATCSA 3aHATUS («DCKOM») W TIpeniaraeT COOCTBEHHBbIE peleHHs MpolieM
MIPOU3BOJICTBA

7. @opMynupyeT LeId COOCTBEHHBIX TBOPYECKMX IIOMCKOB C HCIIOJB30BAaHHEM Hay4HO-
TEXHUUYECKON HHpOopMaIu

8. OmpenensieT Kpyr 3a/1a4 10 MOUCKY HHPOPMALIUU

9. CmocobeH omnpeaenuTh TOCTOBEPHOCTh COOCTBEHHBIX MPEANOI0KECHUN U UCCIISIOBaHUI Ha OC-
HOBE UCIIOJIb30BAHUS HAYYHO-TEXHUYECKOH HH(popMauu

Bonpochl 17151 MpoBepKH YPOBHS T€OPEeTHYECKOil MOATOTOBKH 00Yy4YallIerocsi B xXoae
TEeKYIIero KOHTPOJIsA:



POONO U AW

11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

0.

HanouacTuiisl B OMOMEIUIIMHCKUX UCCIIEIOBAaHUSAX U MEAUIIMHCKON TPAKTHKE
OOm1re 3aKOHOMEPHOCTH M 0COOEHHOCTH (hapMaKOKMHETUKU U (papMaKOJMHAMUKN HAaHOYA-
CTHII, OIIPEENISIEMbIE UX pa3MepaMu
[IpumeHeHre HaHOYACTHL] B OHKOJIOTUH
doroarHaMUYecKas Tepanus oImyxXoyie
Pannorepanus omyxonen
Anpecnas gocraBka JIHK B renHoi tepanuu
[IpoTuBOBUpYCHAsA U aHTHOAKTEpUATIEHAS TEPATTUS
AHTHOKCUIAHTHI U CTUMYJISTOPBI TKAHEBOTO JbIXaHUS
Hanortokcukonorus
CpaBHUTENbHBIN aHAJIW3 OOBIYHBIX U HAHOPA3MEPHBIX CTPYKTYpP UIACHTHYHOTO XUMHUYeE-
CKOI'O CTPOEHUS
3o10T10-HaH030510TO. [TomuaTunenrnukons ([1317) — [I3I'—kBaHTOBBIE TOUKH, U AP.

CrniocoObl BBe/IEHUS B OpraHU3M U TOKCUYHOCTh HAHOYACTHIL

MeaunuHckue HaHOMaTepUaIbl

Hanorenu (cetu runpodoOHBIX/TUAPOPHUIBHBIX LENe) A TPAHCIIOPTa OJUTOHYKIICOTH-
JIOB

Hanoctpyktypsl cepebpa B acentuke u aesuHdpexunn. HOMC (HaHO3IEKTpOMEXaHUY e-
CKHE CHCTEMBI)

[Homunentuansie n JIHK HaHONIPOBOJIOKH

CBepXmpoBOIMMBIE T'elln AJI1 HEHPOUMIUIAHTATOB HA OCHOBE YTJIEPOAHBIX TPYOOK

HanocTpyKTypHBIE OCHOBBI I1aTOT€HE3A

Mucdonaunr (HapyiieHue cOOpKU BTOPUYHON M TPETHUHOM CTPYKTYpbI) OEITKOB

[TonsiTHe 0 «HAaHOTpPaBME)

MucdonuHr BUMEHTHHA

HanoTtpaBma B matorenese 6ome3nu AnblireiiMepa (MUCHOJIIUHT 3-aMUION 1a)

Mucdonaunr a-Ty0yauHa

[Tonsitue o crarrep-aedekrax (Stutter defects)

Cungpom Prnka (Renk syndrome)

HaHoTexHoM0rnu B reHoIMarHoCTUKE U T€HOTEpauu
BupycHble HAHOBEKTOPBI JIs1 JOCTABKH TEPANIEBTUUECKUX T'€HOB B IIEJIEBBIE KIIETKH
I'enorepanus
Texnonorusa «Gene-gun» U NEPCHIEKTUBHI €€ IPUMEHEHNS B HAHOMEIUIINHE
Otnnuus HJI oT TpaauIMOHHBIX JIEKAPCTBEHHBIX CPEJICTB U MPENapaToB
[IpenmyIiecTBO UCIOIB3YEMBIX B MEIULIMHCKON MPAKTUKE TPAJAULIMOHHBIX NIPENapaToB
[IpeumymectBa HJI kak 1€KapCTBEHHBIX CPEJICTB HOBOTO MTOKOJIEHUSI.
BcnomorarensHble BemecTBa B (hapmalieBTHKe — Kiaccuukanus, TpeOoBaHUs U CBOMCTBA
Hanomarepuansl kak BcrioMorarenbHble Beniectsa HJT
Hupkynsuus HaHOJIEKAapCTB B KPOBU

7.4 MeToanuyecKkne MaTepHuaJibl, ONpelesoIue NPpoueaypbl OeHUBAHNS 3HAHUN,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3YyOLIMX 3TANbI
(opMupoBaHus KOMIIETEHIM A

OnenuBanue cHopMHUPOBAHHOCTH KOMIIETEHIIMH OCYLIECTBIIIETCS Ha MPAKTUYECKUX 3aHs-

TUAX B XOJ€ TCKYILICIO KOHTPOJIA. HpI/I OLICHUBAHUU PC3YJIbTATOB OGy‘-ICHI/IH o JUCHUTIIJIMHEC YYH-
TBIBACTCA:

- BBINIOJIHEHUE UHIMBUIYaIbHBIX 3aJaHH;

- cobecenoBaHueE;

- TECTUPOBaHUE.

[TpoMerxyTodHast aTTeCTaIHsI POBOTUTCS B X0J1e COOECEIOBaHUS BO BpEeMs 3aueTa.



8. YueOHO-MeTOAMYECKOE 00€ecTIeYeHHEe TUCHATIINHBI

8.1 OcHoBHas quTEpPaTYpa

IleuaTHbIe M3TaHUS

3J'IeKTp0HHbIe H3TaHUA

1. dapmareBTHYeCKasi TEXHOJIOTUA. TeXHOIOrus JeKapCTBEHHbIX
dopm [DnexTponnslii pecype]: yueb. / [M.U. KpacHiok ap.]; mox pen.
N.N. Kpacuroka, I'.B. MuxaitoBoit — M.: I'D0OTAP-Menua, 2015. —
656 c. http://www.studentlibrary.ru/book/ISBN9785970435274.html
Pexwum noctyna : mo noanucke

2. OpexoB C.H. ®apmanieBTiueckas OMoTexHoJIO0rHs. PyKoBoACTBO K
MPAKTUYECKUM 3aHATUSAM [DJIeKTpOHHBIA pecypc]: ydeO. mocobue /
IToxg pen. B.A. brixoBa, A.B. Karnunckoro — M.: [DOTAP-Menua,
2015. 432 c. —
http://www. studentllbrary ru/book/ISBN9785970434352.html  Pexxum
JOCTYIA : 10 MOJITUCKE

3. MeaunuHCKasE MUKPOOHOJIOTHSI, BUPYCOJOTHUS W WMMYHOJOTHS.
[DnexTpoHHBIi pecypc]: yue6.B 2-x Tomax. Tom 1 / Ilox pen. B.B.
3BepeBa, M.H. boiiuenko. — M.: IDOTAP-Menua, 2016.—.448 c. —
http://www.studentlibrary.ru/book/ISBN9785970436417.html  Pexxum
JIOCTYTIA : TI0 TIOJIMHUCKE

4. MeaunuHcKas MUKPOOHOJIOTHS, BAPYCOJIOTUSI 1 HMMYHOJIOTHS.
[DnexTpoHHEIH pecypc] : yueb.B 2-x Tomax. Tom 2. / ITox pen. B.B.
3BepeBa, M.H. boiiuenko. — M.: I'90TAP-Menua, 2016.—.480 c. —
http://www.studentlibrary.ru/book/ISBN9785970436424.htm| Pexxum
JIOCTYTIA : 110 TOJINHCKE

8.2. lonosHMTEIbHAS JUTEPATYPA

ITeuaTHbie us3aa-
HUSA

3J'IeKTp0HHI)Ie H3TaHUA

1. 3aukuna, H.A. OcHOBbl OHOTEXHOJIOTWUHM BBICIIUX TI'pHUOOB
[OnexTpoHHbIi pecypce]: YuebHoe nmocobue / H. A. 3aukuna u ap.. —
CII6: [Tpocnekt Hayxku, 2016. — 336 c. —
http://www.studentlibrary.ru/book/PN0042.html Pexum noctyma : mo
TIOJIITHCKE

2. DKoJsiorusi yeyoBeKka [DNEeKTPOHHBIA pecypc]: y4eOHMK Ui BY30B /
ITox pen. I'puropeeBa A.M. — M.: I'DOTAP-Meaua, 2016. — 240 c. —
http://www.studentlibrary.ru/book/ISBN9785970437476.html Pexum
JIOCTYTIA : MO TMOAMKICKE

3. Pebpuxkos, J.B. NGS: BBICOKOIIPOU3BOIUTEIILHOE
cekBeHupoBaHue [Dnextponnsii pecypc] / 1. B. Pebpuxos [u ap.]; mox
obmeit pemakmueit [[. B. PeOpukoBa. - 2-e u3n. (om.). — M.: BUHOM,
2015. 235 C. -
http://www. studentllbrarv ru/book/ISBN9785996330249.html Pexum
JIOCTYTIA : MO TMOAMKICKE

4. Bukropos, B.Il. buonorus. Pacrenus. bakrtepuu. I'puObel u
mumaiHuku [DnektpoHHslil pecype] / Buktopos B.I1. — M.: BJIAJIOC,
2016. 256 c. -

http://www. studentllbrarv ru/book/ISBN9785691018671.html Pesxxum
JIOCTYTIA : TIO MOJIIUCKE
5. [Iponuenko, I'.E. Pactenuss — wucroynuku jexkapctB U BA/J|

[Onextponnsiii pecypc] / I'.E. Ilponuenko, B.B. Baunpmmes. — M.:
I'SOTAP-Menua, 2016. - 224 c. -



http://www.studentlibrary.ru/book/ISBN9785970435274.html
http://www.studentlibrary.ru/book/ISBN9785970434352.html
http://www.studentlibrary.ru/book/PN0042.html
http://www.studentlibrary.ru/book/ISBN9785970437476.html
http://www.studentlibrary.ru/book/ISBN9785996330249.html
http://www.studentlibrary.ru/book/ISBN9785691018671.html

http://www.studentlibrary.ru/book/ISBN9785970439388.html Pexum
JOCTYTIA : TIO TOATHICKE

6. JIOKTMHUYECKUE  HMCCIICIOBAHMSI  JICKAPCTBEHHBIX  BEIIECTB
[DnexkTponHbIil pecypc] : yueb.mocodbue / A. B. By3mama [u ap.] ; mon
pea. A. A. CsucrynoBa. - M. : I'DOTAP-Menua, 2017. - 384 c. —
http://www.studentlibrary.ru/book/ISBN9785970439357.html Pexum
JOCTYTIA : IO TIOJITUCKE

9. IIpodeccuoHanbHble 0a3bl JAHHBIX U HH(OPMAIMOHHBIE CTIPABOYHbBIE cUCTeMbI, IBC

1. Caiir  «OcHOBbI  OHMOTEeXHOJIOTHHM»  [DJEKTpoHHBIM  pecypc]. — Pexum  mocryma
http://www.biotechnolog.ru/map.htm

2. Caitt: «MUKpOOHOJIOTHS C OCHOBAMH BUPYCOJIOTHIY. [ DIIEKTPOHHBIN pecypc]. — Pexum gocryna
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.html

3. Caiir: «buorexHo» — pa3paboTka Jab0paTOPHOTO OO0OPYIOBaHMSY. [DIEKTPOHHBIA pecypc]. —
Pexwum nocryna http://www.biotechno.ru

4. Caiit: «HTepHET-)KypHaN «KoMMepueckas OMOTEXHOIOTUs». [ DIEKTPOHHBIN pecypc]. — Pexum
noctyna http://www.cbio.ru/

5. Caiit  «OcHOBBl ~ OHWOTEXHOJNOTMM»  [DNEKTpOHHBIM  pecypc]. — Pexum  gocryna
http://www.biotechnolog.ru/map.htm

6. Caiit: «MUKpOOHOJIOTHSI C OCHOBAMHU BUPYCOJIOTUNY. [ DNIEKTPOHHBINA pecypc]. — Pexxum mocrymma
http://www.booksmed.com/mikrobiologiya/214-mikrobiologiya-s-osnovami-virusologii-
koleshko.htmi

7. Caiit: «buotexHo» — pazpaboTka J1a00paTOpHOTO 00OPYAOBAHUM». [DIEKTPOHHBIN pecypc]. —
Pexxum noctyma http://www.biotechno.ru

8. Caiit: «MuTepHeT-)ypHan «KomMmepueckas OMOTeXHOIOTUS». [ DIEKTPOHHBIH pecypc]. — Pexum
noctytma http://www.cbio.ru/

9. http://www.biblioclub.ru 3bC «YHuBepcuTerckas OnOIMOTEKa OHIIANHY

10. www.e.lanbook.com DBC UznatenbctBa « TAHby»

11. MeauuMHCKMI ~ clpaBOYHUK  [DJIeKTpoHHBII  pecypc]. —  Pexum  pmocryna:
http://www.medical-enc.ru/physiology/. — 3aros. ¢ sxpaHa
12.  bubGnumorexka s CTyleHTOB  [DneKkTpoHHBIH  pecypc]. — Pexum  nocryma:

http://www.bibliotekar.ru/447/. — 3aro. ¢ sxpana

10. JIuneH3H0HHOE H CBOOOIHO PACIPOCTPAHsIEMOe MPOrPaMMHOe o0ecrieyeHne

Cpena DneKTpoHHOTO 00y- becniiatHoe
yeHust 3KL Pycckunit MOODLE Tex ITonnepxka 359 9T 19.21.2022
Mind mmatrdopma is BumEOKOHPE- Nel135/3K ot 9.07.21
pEHLIMI
I C Yuusepcurer [Ipod. Ne27 ot 30.04.2014
YcranoBnennoe Ha [1K
Kaspersky endpoint security Ne99/9T ot 21.06.2021
ApxuBatop 7 zip OecruiaTHoe
Adobe Acrobat reader OecriaTHOE
VLC meamnaruieep OecIulaTHOE
Astra Linux Common Edition pe- Ne92/3T ot 15.06.21
3 Open

11. Onucanue MaTepuaJbHO-TeXHHMYECKOH 0a3bl, HEOOXOAUMOM IJIsl OCYUIeCTBJICHUS
00pa3oBaTe/ILHOIO MPOIEcca MO JMCUHUILTHHE.


http://www.studentlibrary.ru/book/ISBN9785970439388.html
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://www.medical-enc.ru/physiology/
http://www.bibliotekar.ru/447/

11.1 Ilomemienusi AJ1s1 IPOBeACHUs] Y4eOHBIX 3aHATHH

[Tomemienus 1yist IpoBeAeHUs y4eOHBIX 3aHATUH, COOTBETCTBYIOLIUE ACHCTBYIOLIUM MIPOTH-
BOIO>KapHBIM MIpaBUjIaM U HOpMaM

11.2 Texuuyeckue cpeacTsa 00yuyeHUust

Jlist peanu3anuy AUCUUILTMHBI UCTIONB3YIOTCS CIIEIYIONIME TEXHUYECKUE CPEICTBA:

- TEXHUYECKUE CpeACTBa IepeAaun yuyeOHo mHbopMaluy — NpOoeKIHOHHAs anmaparypa
HIUPOKOTO Ha3HAYCHUS;

- TEXHUYECKHUE CPEICTBA KOHTPOJISI 3HAHUU - KOMIIBIOTEPHBIE IPOrPAMMBI B MOJICUCTEME
Moodle LMS, npumMensitomuecs ajisi IPOBEICHUS TEKYIIETO KOHTPOJISt 3HAHUH yJaIuxcsl.

Tpenaxepsl 1 000pyTI0BaHHEO

- KOMIIBIOTEPHBIN KJIACC ¢ BO3MOKHOCTBIO BbIX0JIa B CE€Th MIHTEpHET.

11.3 IlomeneHus 1Jisi CAMOCTOSITEILHOM Pa0dOThI

[Tomemienus: OCHaIEHbI KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUS K CETH
HuTepHer u obecrieueHHEM JOCTYIa B AJIEKTPOHHYIO HMH(DOPMALMOHHO-00pa30BaTEIbHYIO CPEIy
YHUBEpPCUTETA



Pabouas mporpamma AMCHUIUIMHBI «METOABI AOCTaBKH JIEKAPCTBEHHBIX IPEMapaToB Ha OCHOBE
HAHOOUOTEXHOJIOTHUIN»

Pa3paborana:
noi.kadenpsl OMOTEXHOJIOTHH, Yypunosa T.M.
K.0.H.

O6cyxneHa:
Ha 3aceJaHuU Kadeapbl OMOTEXHOJIOTHH,
1.0. 3aB.Kadenpoi 3aepko B.U.

CornacoBana W peKOMEH/OBaHA K HCIIOJIB30BaHUIO B 00pa30BaTENbHOM Ipolecce i o0ydaro-
muxcs o HanpasieHuto moArotoBku 19.04.01 buorexunonorus 2021 roxa Habopa 3a04HOM GOPMBI
obyuenus 25.05.2021

PyxoBonutens OIIOII BO Tomunit M.B.

JlekaH ¢akyibTeTa T'yMaHHTAPHOTO
1 MEJUKO-OMOJIOTHYECKOT0 00pa3oBaHus denpko H.A.
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