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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim
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AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Llenpro OocBOCHUS AMCUUILUTUHBI «BeneHne OMOTEXHOIOTHYECKUX IPOIECCOB
ABIsieTCsl POPMHUPOBAHUE 3HAHUI U HABBIKOB OaKaIaBpOB:

- B TIOCTPOCHHUH MOJIENEH OMOTEXHOJOTHYECKHUX MPOIECCOB W MPOU3BOJCTB B
YCIIOBUSAX TOCTOSHHOTO KOHTPOJIS KadecTBAa Ha OCHOBAaHUM OTPACIEBBIX TpeOOBaHMIA
U IOKyMEHTallUH;

B OCBOGHHHM  OCHOBHBIX
OMOTEXHOJIOTHUECKUX TPOU3BO/ICTB;

B IMPaKTHKE IMPOBEACHUS TNEPHOAMYECKOrO Mpolecca KyJIbTHBUPOBAHUS
OakTepuil OT OCEBa 0 U3BJICUYECHUS BHYTPUKIETOUHOTO MPOAYKTA.

CTaaui, MpPOLECCOB W  alIaparoB

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

B 3amaum u3ydeHuss TUCUUILUIMHBI BXOJIUT:
OBJIQJICHUE TMPHUHIMUIIOM TOCTPOCHUS MOJelIel OHOTEXHOJOTUYECKHUX
MPOLECCOB U MPOU3BOACTB 10 TipaBuiam GMP;

- MPUOOPETeHHE TEOPETUYECKOTO 3HAHMSI OCHOBHBIX CTaJUd, IMPOILIECCOB U
anmaparoB OMOTEXHOJIOTMYECKUX TPOU3BOJACTB, a TaKXKe MPAKTUYECKOTO OIbITa
yIpaBlieHHUs] OMOTEXHOJIOTHYECKUM MTPOU3BOICTBOM.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMILJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOI MPOrpamMMbl

Koa v HaumeHoBaHWe nHaukaTopa
JOCTXKEHNS KOMMNEeTeHLUn

3annaHupoBaHHble pe3ynbTaTbl 06y4YeHns No AUCUMMNuHE

OIIK-11: cnocOOHOCTHIO MPUMEHATH COBPEeMEHHbIE NMpeACcTaBJIeHUsI 00 0CHOBAaX
OMOTEXHOJIOTHYeCKUX U OMOMeIMIMHCKHUX MPOU3BOICTB, FTeHHOI UHKEHEPUH,
HAHOOMOTEXHOJIOTHH, MOJIEKYJISIPHOr0 MOJ1eIMPOBAHUSA

OIIK-11: cnocoOHOCTBIO
MPUMEHSTH COBPEMEHHBIC
MpeICTaBICHUs 00 OCHOBAX
OHMOTEXHOJIOTUIECKUX U
OMOMETMIIMHCKUX TIPOU3BOJICTB,
TCHHOW MH)KEHEPUH,
HAHOOHMOTEXHOJIOTHH,
MOJIEKYJISIPHOTO MOJAETUPOBAHHUS

OCHOBHOMH periiaMeHT OMOTEXHOIOTUYECKUX U
OMOMETMITMHCKHX POU3BOICTB

UCIIO0JIb30BaTh IPUHIUIIBI 00ECIICYEHUS KayecTBa
BBIITYCKAacMOM MPOAYKIUU

OCHOBAMH TE€XHOJIOTMH OMOTEXHOJIOIHYECKHX
IIPOU3BOJCTB

ITK-1: cioco0HOCTBIO IKCIJIYaTHPOBATH COBPEMEHHYIO aNlNIApaTypy M 000py10BaHHe
JJIS1 BBINIOJIHEHUS HAYYHO-HCCJIe0BATEeIbCKUX MOJIEBbIX U JIA00paTOPHBIX
Ouosoru4ecKux pador

ITK-1: cnocoOHOCTBIO
IKCIUTYyaTHPOBATh COBPEMEHHYIO
arraparypy u 00opyI0BaHHE
JUTSI BBITIOJTHEHUS HAYYHO-

COBPCMCHHOC alllaparypHO€ OCHAIICHUC
OMOTEXHOJIOTUYECKHUX IMPOU3BOACTB
KOHTPOJHUPOBATH OCHOBHBLIC TCXHOJIOTHYCCKHC
mapaMeTphbl B IPOLIECCC KYJIbTUBUPOBAHHUA

UCCIIEIOBATEIIbCKUX MOJIEBBIX
Ja00paTOPHBIX OMOIOTHYECKUX
paboT

COBPEMCHHBIMHA TUIIOBBIMU PCIICHUAMU 6I/IOI/IH)KeHepI/II/I
B pCain3anuu OMOTEXHOJIOTUYECKHX IMponIecccoB




1.4 Oco0eHHOCTH pean3alMu U CIUILTHHBI
S3pIK peann3auuu JUCHUILIMHBL: PyccKuu.

Jucuurinvna (Moyib) peanusyercs ¢ npumeHenuem D0 u JJOT

URL-anpec u Ha3BaHHEe 3JEKTPOHHOrO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=15998.



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,94 (70)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,78 (28)
MIPAKTUYECKUE 3aHATHS 1,17 (42)
CamocrosiTesqbHas padora 1,06 (38)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her
[IpomesxyTounas arrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.
3aHATUS CEMUHAPCKOTO TUIA
3aHsaTUA
CamocrosTenbHast
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC icl%[e]e; 3UO0C
1. Pazen 1. Beienne 6M0TeXHOJIOrMYECKHX NMPOIECCOB U MPOU3BOACTB B ycaoBusix GMP

1. Tema 1.1. OcHOBHBIE TPOAYKTHI OMOCUHTE3A, UX
MOJIyYEHUE U CXEMbI TPOU3BOJICTBA
Tema 1.2. GMP, cuctema obecrieueHrs KauyecTBa
MPOTyKIIUH
Tewma 1.3. TpeboBanus K HICXOAHBIM U YITAKOBOYHBIM
Marepuaiam
Tema 1.4. [IpousBoacTtBo B ycinoBusix GMP 20
Tema 1.4. IIpousBonctso B ycnoBusix GMP
Tema 1.6. [lokyMeHTalMs HA POU3BOJCTBE
Tema 1.7. [TogroroBka npou3BoICTBA
Tewma 1.8. Ucnipitanue u arrectanus. Kpanmndukamms u
BaIH AL
Tema 1.9. TpeboBanus k mepcoHanTy Ha IPOU3BOJICTBE
2. VI3ydeHne TeopeTHueCcKoro Marepuasia o TeMmam 12
JTUCIUTUTUHBI

2. Paznes 2. OCHOBHBIE CTAINM, POLECCHI M ANNAPATHI OMOTEXHOJIOTHYeCKHUX MPOIeCCOB U MPOU3BOACTB
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1. Tema 2.1. TexHomoruueckas cxema
OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA

Tewma 2.2. CoBpeMeHHOE 000pY10BaHUE ¥ HHKCHEPHBIE
PCIICHUA 6I/IOTGXHOJIOI‘I/I‘-I€CKI/IX IMPpOU3BOACTB

2. V3y4yeHne TeopeTH4eCcKoro Marepuana o Temam
JUCLUTUTMHBI

12

3. Paznea 3. Beenne npouecca KyJbTHBUPOBAHUS

1. Tema 3.1. [lony4yeHne TEXHOIOTUYECKUX CPETL
Tewma 3.2. [lonydyeHne moceBHOro Marepuaia

Tema 3.3. IIpouecc pepmenTanuu

Tewma 3.4. [TepepaboTka OMoMacchl U MOJIy4YeHHUE TOTOBOTO

pOIyKTa

42

2. HSyLIeHI/IC TCOPCTUUCCKOTO Marcpuraia 1o TeMam
JUCILHITIINHBI

14

Bcero

28

42

38




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

be3boponos A. M., 3aryctuna H. A., ITonos B. O., Bopo6sesa JI. U.
depMeHTaTUBHBIC MPOIECCHl B OMoTexHOIoruu: MoHOoTpadus(Mockaa:
Hayxka).

Bonosa T. I'., 'utens3on U. W. buotexnonorus: yueOHoe mocoOue 1jisi By30B
M0 HampaBjIeHHIO "XUMHUUYECKask TEXHOJIOTUS U OMoTexHoIorus",
crenuanbHoCcTH "Mukpobuonorus”, "Okonorus", "buoskonorus",
"buorexnomnorus"(Kpacnosipck: Kpacl'VY).

Bonosa T. I'. Bengenue B Ouotexnonoruto: yueonoe nocooue(Kpacnospek:
UIIK CDY).

EropoBa T. A., Kinynosa C. M., )KuByxuna E. A. OcHOBbI OMOTEXHOJIOTHH:
ydebHoe nocoOue s By30B 1o cnernuanbHocTr "buonorus'" (Mocksa:
Axanemust).

[Mumankwuit O. H., Mumanxkas E. Y., Bonosa T.I'. Pazpyiaembie noaumMepsl:
NMOTpeOHOCTH, TPOU3BOCTBO, MpUMEHEHHUE: [aHATUTHY. 0030p](KpacHospck:
Hogsie nndopmalmoHHbie TEXHOJIOTHH).

bapanosckuii C. B., lemunenxo A. B., Kucenes E. I'. KynstuBupoBanne
MukpoopraauzMoB B pepmentepe BioFlo 115 (7,51): meToanueckue
yKa3zaHUs K J1abopaTopHOMY MPaKTHKyMY [aiis 6akanaBpos Hamp. 06.03.01
«buonorus», npoduia «buonxenepus u o6norexnonorus» (06.03.01.11), a
Takxe MaructpoB Harp. 06.04.01 «buonorus» nporpaMmmel
«Muxpobuomnorust u 6uorexuosnorus» (06.04.01.01)](Kpacnosipck: COY).
bapanosckuii C. B., lemuaenko A. B., Kucenes E. I'. TexHonorust noMbIBKH
dbepMeHTaIMOHHOW TMHKUH ¢ ucnojib3oBanueM CIP-moliku: yueGHo-
metonndeckoe nocooue(Kpacuospck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTPaHsieMoe MPOrpaMMHOe

olecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMIEH3UI0, a TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHmne):

Microsoft Office

4.3 NnTepHeT-pecypchl, BKIAKYAA NPodeccuoHANbHbIEe 0a3bl JAHHBIX
U uHGoOpMalUOHHBbIEe CIIPABOYHbIE CUCTEMBbI:

J11st moncka Hay4HbIX MyOIuKaui, ydeOHbIX mocoOuid, MoHOTpaduii y
00ydaronuxcs eCTh JOCTYM K TIOJTHOTEKCTOBBIM pecypcaM 1 0a3am JTaHHbBIX, B
TOM YHCIIE:

HB COYVY. Pexum nocrymna: http://libsearch.sfu-kras.ru/

Hayunas snextponnas Oubimoreka. Pexxum nocryna:
http://www.elibrary.ru/defaultx.asp



S ®oH OLEHOYHBIX CPEICTB
OrneHOYHBIE CPEJICTBA HAXOMATCS B MPUIIOKEHUH K PabOYUM IporpaMmam

JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

. AKBaIUCTUILIATOP 3JieKTpuyeckuid J13-25
«InexrpomenobopynoBanue» (Poccust)

. [Taporeneparop tHOBBIA SP 850 HYO SEUNG (Kopes)

. Beprukanbhslii mporpamMmMupyemsbiil crepunusarop (aBroksias) MLS-3781L
SANYO (Anonus)

. Hacoc nepucranstuueckuit ISM 1020A ISMATEC (Anrnus)

. Ounptp crepunuzyrommii Express SHC Millipore (CILLIA)

. Becol naboparopubie ananutuueckue Pioneer PAS12C OXAUS
(IIBeitapust)

. Becwr naboparopusie ananutuueckue Ohaus Discoveri DV214CD OXAUS
(IIBetitiapust)

. [Tnutka snekrpuyeckas MR Hei-Standart Heidolph (I'epmanus)

. kad-namunap MB 602WSL M-Biotek (Kopest)

. [Ixap CBY LG MS2042DS LG Electronics (Kopes)

. Mxad cymmmpabi UNSS Memmert (I'epmanus)

. [Tunerounblil 103arop |-KaHAIBHBI MEXAHUYECKUI C BapbUPYEMbIM
o0beMoM nto3upoBanus Sartorius (I'epmanmist)

. Tepmoctar SHELLAB Sheldon (CILIA)

. [efikep-unkyoarop INNOVA44 Eppendorf (I'epmanmust)

. ®depmentép — nHokyasaTop, NLF 22 Bioengineering AG (LlIBeiiniapust)
. [TpousBoxacteennslii pepmentép P-150 Bioengineering AG (LLIBeiinapus)
. CIP-moiika Bioengineering AG (IlIBeiinapust)

. AHnanmmzarop rmoko3sl ProcessTrays (I'epmanns)

. Hentpudyra Micro-6 HANIL (Kopes)

. Hentpudyra Combi 514 R HANIL (Kopes)

. Hentpudyra AVANTI J-HC Beckman Coulter (I'epmanwist)

. Bakyywm-BoiniapHoit anmapar BBY-50 OOO «Ctpom

Nuxxunupunry (Poccust)

. Xpomarorpad aHanutuyeckuil razoBblii Masctpo ['X 7820 Interlab
(Poccus)

. Mkad BerTspKHON OO0 «DK0mpubOP» (Poccus)

. OxkcrpakTop OO0 «buo-Pyc» (Poccust)

. Ouibtp 3kcTpakropa OO0 «buo-Pyc» (Poccust)
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. Ocamutens OO0 «buo-Pyc» (Poccus)

. Hacoc Bakyymubiii memOpannabiii BHXC Millipore (CIIIA)

. Hacoc memOpannsiii DM 25/125RTT DELLMECO (Aurnus)

. Kanopumerp nudpdepenumansuenii ckanupytonmii DSC1 Mettler Toledo
(I1IBefiuapus)

. ®oromerp KOK-3 30M3 (Poccust)

. Xpomarorpad aHanuTHUecKuid KuIKOcTHBIN Waters 2414 (CLLA)

. YcranoBka miis snekrpocniuHHMHETa NANON-01A MECC CO (SnonHus)
. Mamuna paspeiBHast INSTRONS565 INSTRON (Anrinuns)

. TepmocBapounsiii anmapar HAWO HS 1000 Johnson & Johnson (CILIA)
. [Tnasmennsii crepunuzarop STERRAD NX 00-10033-200-1
Johnson&Johnson (CIIIA)

. THUOH A50 OOO Anspocepsuc (Poccus)

. Ucnapurens poranmonnsiii BUCHI Rotovapor R215(1Beinapust)
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