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1. HEJIb OCBOEHUA JUCHUIIJIMHBI

Lenpto ocBOeHMsI TUCUUIUIMHBI «buotexHonorus» spisercs (GOpMHUpPOBaHHME 3HAHUM U
NpEACTaBICHUH O  OWOTEXHOJOTWH, MPOMBIIUICHHOH  MUKPOOHOJOTMH,  WH)XEHEPHOM
JH3UMOJIOTMH, TEHETUYECKON U KIETOYHON UHKEHEPUH.

2. TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHUE IUCHUIUIMHBI «BHOTEXHOJOrUs» HANpPaBIEHO Ha MOATOTOBKY K claue
KaHJIUAATCKOro 3K3aMeHa 1o buorexnonoruu.

B pe3ynbrate 0cBOEHUS NUCHUIUIMHBI « BHOTEXHOIOTU» aCIUPAHT JOJKEH:

3HaTh:

- OCHOBHBIC TIOHSTHS U OMpPEIEICHUS OMOTEXHOJIOTHH U O3HAKOMUTBLCS C MPUHIIUTIAMU
MPOMBIIICHHOWM MHUKPOOUOJIOTHH, WHXKEHEPHOW HSH3UMOJIOTHH, TEHETHUYECKOW W KICTOYHOU
WHXCHEPHUH.

- OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS OWOJOTHMH M MEAMIIMHBI, CIIOCOOCTBYIOIINE
(hOopMHUPOBAHHIO CUCTEMBI 3HAHHH 110 OMOTEXHOJIOTHH U OMOHAHOTEXHOJIOTHUH, HEOOXOIUMBIE JIJIst
CO3/1aHUs COBPEMEHHOM eCTECTBEHHOHAYYHON KapTUHBI MUPA.

- 0 HOBBIX pa3palbOTKaX M JOCTHKECHHSIX B OMOTEXHOJOTUU U YMETh MX MPUMEHSTH Ha
MPaKTHUKE.

- HICTOPUIO M METOJAOJIOTHIO OMOTEXHOJIOTHH, paclIUpsIonue oomenpodeccnoHanbHylo,
(hyHIaMEHTAbHYIO TIOJITOTOBKY

Ymersn:

- TIOHHMMAaTh COBpPEMEHHBIE MPOOJIEeMbl OHMOJIOTMM U HCIOJIb30BaTh (DyHIAaMEHTaIbHbIE
OMOJIOTHYeCKUe MpeICTaBlIeHUs B cepe mpodhecCHOHATBHON NeATENbHOCTH AJs TTOCTAaHOBKU U
pelIeHus] HOBBIX 3a/1a4

- OCYIIECTBJISITh TIOUCK, OTOOp M aHAIHM3 WH(pOpMaIuy.

Biaagern:

- CHOCOOHOCTBIO K KpPUTHUUYECKOMY aHaJIM3y M OLEHKE COBPEMEHHBIX Hay4YHBIX
JTOCTI)KEHUM, TEHEPUPOBAHUIO HOBBIX UJCH MPHU PEIICHUN MCCIICTOBATEIHCKUX U MTPAKTUUECKUX
3a/1a4, B TOM YHCII€ B MEXIUCIUIUTMHAPHBIX 00IaCTAX

- CIIOCOOHOCTBIO NMPOEKTUPOBATh U OCYILECTBIATh KOMILJIEKCHBIE MCCIEOBAHUS, B TOM
YHCclie MEXIUCUUIUIMHAPHBIE, HA OCHOBE IIEJIOCTHOTO CUCTEMHOI'O Hay4YHOT'O MHUPOBO33pPEHUS C
WCIMONIb30BAHUEM 3HAHMM B o00nacTd uUcCTopuu U Guiocopuu HAYKU CIOCOOHOCTHIO K
CaMOCTOSITETLHOMY OOYYEHHIO HOBBIM METOJaM HCCIEAOBAaHUS, K WM3MEHEHHMIO HAy4YHOTO U
Hay4HO-TIPOU3BOICTBEHHOTO MPOQUIIs CBOEH NpodecCOHAIBHOMN 1eATeNbHOCTH

- CIOCOOHOCTH IUJIAHUPOBATh M pelIaTh 33Jaud COOCTBEHHOTO MPO(EeCCHOHATHLHOTO U
JUYHOCTHOT'O Pa3BUTHS

- IOMCKOM MH(OpMAaILUH B II100aJIbHON CETH HHTEPHET.

-COBPEMEHHBIMU KOMIBIOTEPHBIMH TEXHOJOTUAMHU, MPUMEHSIEMBbIMH Tpu 00paboTKe
PE3yJIbTaTOB HAYYHBIX SKCIIEPUMEHTOB U cOope, 00paboTKe, XpaHEHUH U Nepenayn nHpopMamuu
MIPU TTPOBEICHUH CAMOCTOSITEIbHBIX HAYUHBIX UCCIECIOBAHUN B 00JIaCTU OMOTEXHOJIOTHH.

3. OBBEM JUCHMIIIMHBI 1 BUJIbl YYEBHOM PABOTBI
OO01mmas TpyA0eMKOCTh TUCITUTUTHHBI « BHOTEXHOIOTHS) COCTaBISACT 3 3a4EeTHBIX €IHHHIIBI
(108 ak. 4.).

N Bcero, Cemectp

Bup y4yeoHoii padoTsl aK. . 3
Konmaxmnas paboma 60 60
B TOM YHCJIE:
Jlexumm (JIK) 30 30
Jlaboparopusbie paboTsl (JIP) — —
[TpakTnueckne/cemunapckue 3ansatus (C3) 30 30
Camocmosimenvras paboma 00y4arouuxcst 12 12




Konmponw (3auem c oyenxoti/sx3amen) 36 36
OO01mmast TpyA0€MKOCTh TUCITUTUTHHBI Ak 3. 108 108
Has Tpya ACHIIET 3a4. efl. 3 3

4. COJAEPKAHUME JUCHUIIJINHBI

HaunmeHnoBaHue pa3jaena
JUCHUILIUHBI

Conepxanue pasjena (TeMbl)

Buj yueOHoit
padoThI

Paspnen 1. CoBpemeHHas
OMOTEXHOJIOT s B
CO3/IaHUU U NIPOU3BOJICTBE
JIEKapCTBEHHBIX CPEJICTB

Tema 1.1. Ponb GHOTEXHOJIOTHH B COBPEMEHHOMU
bapmanuu. Onpenenenue MOHATHUSA
ouorexHosnoruu. lMcropuueckas cmopaBka IO
pa3BuTHIO OMoTexHojoruu B mupe. CyOcraHium,
UCIIOJb3yeMble sl ONOTEXHOJIOTUU.

JIK

Tema 1.2. buocuHTe3 OUONOTHYECKHA AKTHUBHBIX
BCIIECTB B  YCIOBHSIX OHOTEXHOJOTHYECKOTO
IIPOU3BOJICTBA (obmrue MIOJIOKEHHUS).
HeoOxogumble  ycioBust  juisi  OMOCHHTE3a.
[TapameTpsl  OMOTEXHOJIOTHUECKOTO  IpoIlecca,
BIMSIIOINME Ha OWocWHTE3. Buabl mpoieccos
OouocuHTE3a

JIK

Tema 1.3. Bsemenue B  OHOXUMHYECKYIO
texHosoruto monydenuss BAC. buoxmmmueckas
TEXHOJIOTUS:  ONpejeNeHue,  KilacCu(pUKauu,
UCTOPUS 3apOKIeHUS, GOPMHUPOBAHUS U PA3BUTHSL.
TpaauuuoHHble OMOXMMHMYECKHE TEXHOJIOTHH.
[Ipumenenune MIPOAYKTOB OMOXMMHUYECKOM
TEXHOJOTUM B MeIUIMHEe, (apMaleBTUKE W
MUIIEBOM  IPOMBIIUIEHHOCTH:  COBPEMEHHOE
COCTOSIHME BOIIPOCa.

C3

Pasnen 2. Ilougtue o
01000BEKTaX-
MPOIYILIEHTaX
(MHKpOOpranu3max),
HCIOJIb3YEMBIX B
MIPOU3BO/JICTBE
JIEKapCTBEHHBIX CPEJICTB.

Tema 2.1. Knaccudpukanuss MHKpOOPTraHM3MOB.
OOMeH BemiecTB M NHTAHWE MUKPOOPIaHU3MOB.
Knaccudpukanuss MHKpOOPraHHU3MOB [0  THILY
MUTaHUSL.

JIK

Tema 2.2. Bnusaue BHemHed cpeapl Ha
KHU3HEEATEITbHOCTD MHUKPOOPTaHU3MOB.
MeTta0onn3mM MUKpPOOHOW KIJIETKH, MPUHIUIBI €T0
peryaupoBaHHUsL.

JIK

Tewma 2.3. buoxumuyeckast TEXHOJIOTUS OTYUYECHUS
BUTaMHHOB. CBOMCTBa BHTAMHUHOB. TEXHOJIOTHUSA
nonydeHus BuTamuHa A. TexHomorndeckast OJ10K-
cxema moiydeHuss BuTamuHa A. Onucanue
npenapara. OCHOBHBIE OCOOCHHOCTH TTOJTyYCHHUS.

C3

Paznen 3. Metonasl
KyJIbTHBUPOBAHUS
01000BEKTOB-
MIPOYIIEHTOB

Tema 3.1. Meronsl
ITIOBEPXHOCTHBIE U
NIEPUOINYECKOTO
HenpepsiBHOE

KYJbTUBHUPOBAHUS
TTyOUHHBIE. Bunnl
KYJbTHBUPOBAHHS.
KYyJbTUBHPOBAHUE.

JIK



http://prostonauka.com/nano/nanotehnologii-v-biologii-i-medicine
http://prostonauka.com/nano/nanotehnologii-v-biologii-i-medicine
http://prostonauka.com/nano/nanotehnologii-v-biologii-i-medicine

HaumenoBanmue pasjaesna
JTUCIHUILINHEI

Conep:xanue pasjena (TeMbl)

Buna yueonoii
padoThI

(MHKpOOpPraHU3MOB) TIpU
TIPOU3BOJICTBE
JICKapCTBEHHBIX CPEJICTB.

TypOuaucTaTHelii  METOA  KyJbTHBHPOBAHMUS.
XeMOCTaTHBIM METOI KyJIbTUBUPOBAHHSI.

Tewma 3.2. buoxumudeckast TEXHOJIOTUS OTyUYECHUS
BUTaMHHOB. CBOMCTBa BHTAMHUHOB. TEXHOJIOTHUSA
nonydeHus BuTamuHa A. TexHomorudeckast OJI0K-
cxema moiydeHuss BuTamuHa A. Onucanue
npenapara. OCHOBHbIE OCOOCHHOCTH MOJTYYCHHUS.

C3

Tema 3.3. TIlomyueHue Omomaccsl
CaxapoOMULIETOB KYJbTUBUPOBAHUEM

JIPOXKKEN-

JIP

Paznen 4. Crpykrypa
OMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA.

Tema 4.1. O6mue mnonoxenus. Cxema
MPONU3BOACTBCHHOI'O 6HOT€XHOJIOI‘I/I‘-IGCKOFO
npoiiecca. [poueccyanbHast cxema
MHUKPOOHOJIOTUYECKOTO TPOU3BOJCTBA. MeETo bl
COXpaHEHUsS MHUKPOOPTaHU3MOB (KOHCEpBaIlusl).
Cragus nomyueHus nocesHoro marepuana. Craaus
MPUTOTOBIICHHSI TUTATEIIBHON CPEJIBL.

JIK

Tema 4.2. [Tomyuenue (dbepMeHTOB.
buoxummnueckas TEXHOJIOTUs IIOJIy4YEHHUS
dbepmenTHorO Tpenapara Ammionuxerepm [20x.
TexHonornueckas OJ0K-cXeMa HOJTyYEHUs
dbepmenTHorOo Tpenapara Ammiionuxerepm [20x.
Onucanue npenapata. OCHOBHBIE OCOOEHHOCTH
MOy YEHHUSI.

C3

Pasnen 5. Cmaraemsie
OHMOTEXHOJIIOTUYECKOTO
mpoiiecca.

Tema 5.1. Aspanusd W nepeMellnBaHUE TpPH
dbepmenTaruu. [lenoobpazoBanue U HEMOTAIICHHE.
[TapameTpsl U crocoObl KOHTPOJIS (HEepMEHTEPOB.
AcenTuka OMOTEXHOJOTUYECKOTO TMPOU3BOJICTBA.
OuncTKa ¥ CTepuin3alys BO3/1yXa U MATATEIIbHOMN
cpensl. OuncTKa ra30BbIX BEIOPOCOB.

JIK

Tewma 5.2. buoxumudeckast TEXHOJIOTUS OTYYECHUS
dbepmeHTHOTO TIpenapara ApabOHMHO30M30Mepa3a
['10x. TexHomoruueckass OJOK-cxema MOTyYEHUs
dbepmeHTHOTO TIpenapara ApaOMHO30M30Mepa3a
I'l0x.  Omnwucanme  mnpenapara.  OCHOBHBIE
0COOEHHOCTH MOJTy4YEHUS. AnmnaparypHoe
MOsICHEHUE TTpoLecca.

C3

Tema 5.3. KynapTuBUpOBaHHE
HYKApUOT B TAOOPATOPHBIX YCIOBUSIX

aIrC3MBHBIX

JIP

Tema 5.4. OnpenenecHue ¢GU3HOIOTHUECKON
AKTUBHOCTH JIPOXOKEH P CIIUPTOBOM OpPOKEHUU

JIP




HaumenoBanmue pasjaesna

Conep:xanue pasjena (TeMbl)

Buna yueonoii

AUCHHUILTUHBI padoThI
Pasnen 6. Brinenenue
Tema 6.1. BplgeneHue 1eneBbIX MNPOAYKTOB
LIETEeBBIX MPOJIYKTOB
MUKpPOOHOJIOTUYECKOTO  CHHTE3a.  BbigeneHue
OMOTEXHOJIOTUYECKOTO N
Oouomaccel. Breinenenue OuomnpenapatoB  1-i
MPOM3BOJICTBA, . JIK
rpynnsl. Beinenenue 6uonpenaparoB 2-il rpynmsl
HCII0JIb3YEMBIX B
(2a.) Belzenenue NOpPOAYKTOB  MeTadOIM3Ma,
MIPOU3BOJICTBE
KOTOpPBIE COJIEpKaTCsl BHYTPH KJIETOK (20.).
JIEKapCTBEHHBIX CPEJICTB.
Tema 6.2. T'opmoHbl. bBroxuMuueckas TEXHOIOTUS
MOJTy4eHUsl IIpernapara uHcyiauHa. ['opMoHanbHbIE
Ipenaparsl. CaoiicTBa TOPMOHAJIBHBIX
npenaparoB. MeToabl MOJYYEHHS: XUMUYECKHI
CUHTE3, IKCTPAKLIMS U3 JKeJle3 JOMAIIHEr0 CKOTa C C3
MOCJEAYIOMENH OYUCTKOM, METOJIbI T€HETUYECKOM
WHXECHEPUH. BrisBnenue Haubosee
MPOAYKTUBHOTO MeToja. TexHonornueckas cxema
II0JIy4€HUsl MHCYyIuHA. Ero cBoiicTaa.
Paznen 7.
CoBepIIeHCTBOBAaHHE
O61000BEKTOB- Tema 7.1. Bu0OOBEKT Kak CpeiCTBO MPOU3BOJICTBA
MPOJYLIEHTOB, JIEKapCTBEHHBIX, npodUIaKTUIECKIX u
HCIIOJIb3YEMBIX B | IMarHOCTUYECKUX TpenapaToB: KiIacCHU(pUKaLus
MIPOU3BOJICTBE 01000BEKTOB, TEXHOJIOTUH MTOJTYYEHUS JIK
JICKQpCTBEHHBIX CPEJNICTB, | IEKAPCTBEHHBIX CPENCTB (MPEUMYIIECTBA HOBBIX
JMarHOCTHUYECKUX U | TEXHOJIOTHUH), BApUAHTHI UCIIOJIb30BaHUS
npOPUIAKTHIECKUX O61oo0bekToB. CeneKIyst MUKPOOPTaHU3MOB
IpernapaToB  MeToJaMu
MyTareHe3a v CEeJIEKLHUH.
Tema 7.2. MyrtareHe3 W METOJbl BBIJEICHUSA
MYTaHTOB: KJIOHOBBIE€ KYJIbTYpbl, TUIIBl MYTAallUM, K
peBEpCUU MYTaHTOB, MyTOCHHTE3, OJIOK-MYTaHTHI,
MYTOCHUHTOHBI.
Tewma 7.3. buoxumuueckasi TEXHOJIOT U [TOJTy4EHHUS
npenapata uHTeppepoHa. MeToIbl MOIy4YEeHUS
uHTEpEepoHa. Texnomornueckas cxeMa 3
npou3BoacTBa. Mcrtopus oOTkpbiTHs. ['pynimbl
uHTepdeponoB. CpoiicTBa npenaparta. Onucanue
npoliecca Mpou3BO/ICTBA.
Tema 8.1. OCHOBBI T€HHOM  HMHXEHEPHUHU.
[TosmyueHue nekapCcTBEHHBIX IIPENapaToOB METOI0M
Pasnen 8. reHHoi uHxeHepuu. Mutepdeponsl. OepMeHTHI. JIK

®DakTopsl MMMYHUTETA. I'opMoHBI.
buotexnonorus PEKOMOMHAHTHBIX JHK.
KonctpynpoBanue  pexombunantHbix  JIHK.




HaumenoBanmue pasjaesna Buna yueonoii
Conep:xanue pasjena (TeMbl)
JUCHHUIIIHHBI padoThI

DKcHpeccusi 4yepoaHbIX reHoB. KioHupoBaHue
M DKCIIPECCHSI TEHOB B PA3IMYHBIX OpraHU3Max.
['eHeTHYecKN MOAU(PUITUIPOBAHHBIC OPTaHU3MBI.

Tema 8.2. JlekapcTBeHHBIe cpeacTa. OoOmas
TEXHOJIOTH4ecKas cxema MOJIy4EeHUS
JeKapCTBEHHBIX npenapaToB. OCOOEHHOCTH U
CBOICTBa  JIEKAPCTBEHHBIX IpENaparoB, Kak
npeacrasuteneid BAC. Onucanue Bcex craauit
nporecca.

C3

5. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBbI
CrnenunanusnpoBaHHoOe
yueOHoe/s1adopaTopHoe
odopynosanmue, [10O u
MaTepHaJIbl

Tun aynuropun OcHalleHue ayIuTopun

CemuHapckas Aynutopus ISl TPOBEJICHUS 3aHSATHM Her
CEMHUHAPCKOT'0 TUIIA, TPYIIOBBIX U
WHJIMBUIYyaTbHBIX KOHCYJIbTAIINH, TEKYILIETO
KOHTPOJISI U TPOMEXYTOUHOI aTTecTalui,
OCHAILIEHHAs] KOMILIEKTOM
CHETHATM3UPOBAHHON MeOeH 1
TEXHUYECKUMHU CPEJICTBAMHU MYJIbTHMENA
Mpe3eHTalMI

Hns Ayauatopust IUTsl CaMOCTOSITETbHON PabOThHI Her
CaMOCTOSITENIbHON | 00yyaromuxcst (MOXKET UCII0JIb30BaThCs IS
paboThI MPOBEACHUS CEMUHAPCKUX 3aHATUH U
o0yyJaromuxcs KOHCYJIbTAIINi1), OCHAILIIEHHAs! KOMITJIEKTOM
CHeIaIn3upOBaHHON MeOenn 1
KoMIiboTepamiu ¢ goctynom B UOC

6. YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
ANCHUIIJINHBI

OcHognas tumepamypa:

1. CrannmeBckuii  SpocnaB  MuxaitnoBuu (aBrop PY/IH). Ilpombimnennas

OMOTEXHOJIOTHS JIGKAPCTBEHHBIX CPECTB : yueOHoe mocobue / .M. CranumeBckuid. - MockBa :
I'DOTAP-Memua, 2021. - 142 c. : uin.

2. banmozek @.B., Kypkaes A.C., Cente JI. Hanorexnonoruu ayis meaunuusl. C.I16.,
2008. 103c.

3. buotexnonorus. [lox pen. E.C. Boponuna. CII6.: TUOP/, 2005. 792c.

4. Eropora T.A., KnynoBa C.M., XKusyxuna E.A. OcHoBbI Onotexnonoruu. M.: 13,

ueHTp «Axkagemus», 2005. 208c.

Jlononnumenvras aumepamypa:

1. be3boponoB A.M., 3aryctuna H.A., IlomoB B.O. ®epmeHTHBbIE Mpolecch B
ouorexnonoruu. M.: Hayka, 2008. 335c.

2. I'paueBa .M., Kpuoa A.IO. Texnomorusi (epMeHTHBIX mpemnaparoB. M.:
Dnesap, 2000. 512c.

3. Mukpo6nast 6uorexnonorust/ Ilog pen. W.b. Jlemmuckoit. Kazans: YHumpecc
JHAC, 2000. 368c.
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4. O.B. Kpurep OcnoBnsl renernueckoii nmkenepuu. CI16.: Uza-so UTMO, 2023.
60c.

5. [IpakTHKyM MO MUKPOOMOJOTHHU: yd4eOHOE TOocoOHMe Ui BBICHIMX Y4YeOHBIX
3aBeaenuit / [lox pen. A.U. Herpycosa. — M: Akanemus, 2005. — 608 c.

6. CaprakoBa O.1O. [IpombInuieHHass MUKPOOHOJIOTHS: y4eOHOE TTOCOOHE IO KypCy
"OcHoBBI MUKpOOHOI0THH U Onotexnonorun". - bapuayn: U3a-so Antl'TY, 2009. - 173 c.

7. Camyiinenko A.S., Py6an E.A. OcHOBBl OHOTEXHOJIOTMH TPOU3BOJICTB
BETEPUHAPHBIX OMoJornueckux mpenaparos. M.: AH P®, 2000. 460c.

Pecypcor unghopmayuonno-menekommynuxayuonnon cemu « Mumepremy:

OBbC PYJIH u croponnue OBC, K KOTOPBIM CTyAEHTbl YHUBEPCUTETa UMEIOT JTOCTYI Ha
OCHOBAHUU 3aKIIOYEHHBIX IOTOBOPOB:
— DnekrponHo-6ubnmmoreunas cuctema PYJIH: [caiit]. URL: http://lib.rudn.ru/MegaPro/Web
— OBC «YuuBepcutetTckas oubimoreka onnaitny: [cait]. URL: http://www.biblioclub.ru/
— Oobpa3oBarenbHas wiathopma «tOpaiit»: [caiit]. URL: https://urait.ru/
— OBC «Jlaawy: [caiiT]. URL: https://e.lanbook.com/
— O6bpazoBarenbHas wiathopma «tOpaiit»: [caiit]. URL: https://urait.ru/

ba3el JaHHBIX U TOMCKOBBIE CHCTEMBI:
— DnekTpoHHBIN (OHJ MPaBOBOW W HOPMATUBHO-TexHUYecKoW uHpopmanuu: [caiit]. URL:
https://docs.cntd.ru/
— TlouckoBas cucrema «Sumgekcy»: [caiiT]. URL: https://yandex.ru/
— Ilouckonas cucrema «Googlex: [caiit]. URL: https://www.google.com/

Yuebno-memoouueckue mamepuanst 015 camocmosmenbHou pabomsl 00yYAOWUXCcsa npu
0CBOCHUU OUCYUNTUHBL/MOOYJIA.

Kypc nexuuit o quctuminie « BHOTEXHOTOTHS.

7. OHEHOYHBIE MATEPHAJIBI BAJJIBHO-PEMTUHI OBASI CUCTEMA
OLHEHUBAHUSAA YPOBHA C®OPMHUPOBAHHOCTH KOMHETEHHI/Iﬁ Jige;
JUCHUIIJIMHE

OueHouyHbIe MaTepHalibl W OANIBHO-PEUTHMHIOBAas CHUCTEMa OIICHKH OCBOCHHS
JucuuIIuHel npeacrasieHsl B TYUC.

PABPABOTYUKMU:

Houent Udub CroitHoBa A.M.
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