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BBenenue

[IporpamMa BCTYNUTEIBHOTO MCHBITAHMS B AaCIHUPAHTYpy IO HAy4HOH
cnenuanbHocTd  «1.5.6.  buorexHomorus» pa3paboTaHa B  COOTBETCTBUU C
TpeOoBaHUAMU 0a30BbIX YUEOHBIX TPOrPaMM TEXHUYECKUX CIIEIUATBHOCTEHN BBICIITNX
y4eOHBIX 3aBEJICHUI U MACTIOPTOM HAYYHOM CIEIUaIbHOCTH.

PA3JIEJI 1. OBIIUE ITOJIOKEHUA

1. Ha BcTynuTenbHOE UCHBITAHWE TOCTYMAIOUIUE JOMYCKAlOTCs TIpU
HaJIMYUU JOKYMEHTA, YJIOCTOBEPSAIONIEr0 JUYHOCTh M TPAKIAHCTBO (MAcmopra), u
paclKCKU O oAa4Ye IOKYMEHTOB.

2. @opma TPOBEAEHUA BCTYNUTEIBHOTO HCIBITAHUS: MHCbMEHHBIN
KOMIUIEKCHBIA MEXIUCIUIIIIMHAPHBIA 3K3aMEH.

Bpewms BoinonHeHus 3aganus: 60 MUHYT.

OK3aMEHAIIMOHHBIN  OWJIET COACPKUT 2  KOHTPOJBHBIX BOMpOCa IO
JTUCIUIUIMHAM, YKa3aHHBIM B pazzene 2.

3. [lo pesynpTaraM BCTYNUTEIBHOIO HCHBITAHUSA, MOCTYIMAIOIIEMY
BBICTABJISIETCSL OIIEHKA OT HYJsA A0 cTa Oa/uioB. MUHUMAaIbHBIN MOJOKUTEIHHBIM
oammn mo 100-6amnbHOM cucreme coctaBiaser 40 0amioB, HUXKE KOTOPOTO
BCTYIIUTEIBHOE UCIIBITAHUE CYUTAETCS HECTAHHBIM.

Hrorosast olleHKa 3a BCTYIUTEIbHOE UCIIBITAHUE ONPEACIISIETCS 0 KPUTEPUSIM:

baJsbl Kpurepuii BbICTABJICHHS OLCHKHU

81-100 | lemoHcTpanus OTJIMYHBIX 3HAHWK TO 3aJaHHOMY BOIIPOCY. YMEHHE
WJUTIOCTPUPOBATh TEOPETHUUECKUE IMOJIOKEHUSI ACKU3aMU, rpaduKami,
dbopmynamu. [Hlupokuii Kpyrozop mo o0CykaaeMbIM BOIIPOCAM.
61-80 | JleMoHcTpamusi TBEpABIX 3HAHUN IO 3aJaHHOMY Borpocy. Hamuuue
MEJIKMX HETOYHOCTEHN B OTBETE M B MIJTIOCTPATUBHOM MaTepHalie.
51-60 | Herutoxoe 3HaHME BOMpOCa, HO C 3aMETHBIMU OIIMOKaMHU.
41-50 | CnaGoe 3HaHME ¥ TOHUMAHHUE PACCMaTPUBAEMOTO BOIIPOCA, CO
3HAYUTEIHHBIMU OIHOKAMHU
0-40 | Hesnanue u HEMOHMMAaHUE PACCMATPHUBAEMOI0 BOIIPOCA.

4. BcrynutenbHble HCHBITAHUS MPOBOJATCS B OYHOM (Qopmare U C
NPUMEHEHUEM JUCTAHUMOHHBIX TEXHOJOTUM MO PACIHCAHUIO TPUEMHON KOMHUCCUU
YHUBEPCUTETA, pa3MEIICHHOMY Ha O(UIIMAILHOM CaiiTe YHUBEPCUTETA.

DK3aMeHAllMOHHAsl ayAuTOpusi OoO0BsiBIsieTcs 3a | JeHp 40 Havana
BCTYIUTEIBHOTO UCTIBITAHUS B OYHOM (popmarTe.

5. BerynuTenbHble HCIBITAHUSA C TPUMEHEHUEM JIUCTAHIIMOHHBIX TEXHOJIOTUI
IPOBOJSATCA HA BBIIEJIEHHOM oOpa3zoBarenbHOM moprtaie MockoBckoro Ilomurexa
(http://lms.mospolytech.ru) (mamee — LMS), Ha KOTOpOM pa3MellleH OHJIAWH-KypC
«B1UA2023 <Kox u HaumenoBanne OOII>» pans npuemMa BCTYNUTEIBHOTO



ucnbitanus (Hanpumep, «BHMA2023 1.5.6. buortexHomnorusi»). B3aumoneiicTBue
MEXJy YYaCTHHKaMHU BCTYNHTEJIbHBIX HCIHBITAaHUN (IIpeacenareneM, 4YieHamMu
KOMHUCCHI U aOUTypUEHTaMH) OCYIIECTBISIETCS C MPUMEHEHHEM IMCTAHLIMOHHBIX
TEXHOJIOTUH U BUICOKOH(EpeHIICBsI3U B cucteMe Zoom, Webinar u np. Cchbuika Ha
BUJICOKOH(EpEHIINIO pa3MeniaeTcs B OHlaiH-Kypce Ha noprtaie LMS. KonkpeTHblit
BH/I UCITOJI3yEMOT'0 MPOIPAMMHOI0 MTPOIYKTa OyI€T yKa3aH NPUEMHOM KOMHCCHEM.

6. Ownnaiin-kypc «BMUA2023 <Kom wu HaumenoBanue OOI>»,
npeAHa3HAuYeHHBIN Uil npoBeneHuss BUA, comepkuT pasgensl g 3arpy3Ku
NUCBMEHHBIX OTBETOB M pedepaTa, MporpamMMy BCTYNUTEIbHBIX HCHBITAHUMA IO
HAy4YHOHM CIEeUUaNbHOCTH, TpaBwia mpoBeneHus BUA, B T.4. OmaHk corjacus
abUTypHUEHTA O MPOBEACHUM BUACOPUKCAUUA X0/ UCTTBITAHUM.

7. Peructpanus Ha nopraiie BUA2023 u goctyn k onnaiH-kypcy « BUA2023
<Kon wu HaumenoBanue OOII>» ocymecTBiasiercss M3 JUYHOIO KaOuHETa
abuTypueHTa, c(OpMUPOBAHHOTO MIPH MOAAYE TOKYMEHTOB B IPHUEMHYI0 KOMHCCHIO
Mockosckoro [lTonmrexa.

8. Ccpuika Mg NOAKIOYEHHUS K BuaeokoHPepenunn BUWA npocrymHa
abutypuenty B onisaiiH-kypce «BM1A2023 <Konx m Hammenoanue OOI>» mocne
peructpauuu Ha nopraie BUA.

9. Ilepen HauaIOM BCTYNHUTEIBHOTO UCHIBITAHMS, TIOCTYHAIOIIUM COOOLIAETCS
BpEMs U MECTO MOJyYEHUs MHPOPMaALIUU O MOJYUYEHHBIX pe3yibTaTax.

10. Ha BCTynuTEeNnbHBIX  HCHBITAHUAX  pa3pelIacTcss  IOJb30BaThCA:
CIIPABOYHOM JIMTEPATYpPOU, IPEACTABIIIEMON KOMUCCUEN. 3aIIPEIIEHO 0JIb30BaAThCS
CPEICTBAMM CBSI3H.

11. ITocTynaromuii, HapyIlIAOMIUI MpaBuiia MOBEICHUS HAa BCTYIUTEIbHOM
UCIIBITAHUU, MOXKET OBITh y/IaJIeH U3 ayJUTOPUH 03 peTynpexKICHNUS.

VY Takoro moctynarouiero OTOMparoTCs BCE SK3aMEHAIMOHHBIE MaTepualbl.
damunus, UMsl, OTYECTBO YJIAJIEHHOTO U3 ayIUTOPUH MOCTYNAIOLIEr0 U MIPUYMHA €ro
yAQJICHUSI 3aHOCSITCS B TPOTOKOJ MPOBEAEHUSI BCTYIUTEIBHOTO UCTIBITAHUS.

[TocTynarommii MOXET MOKUHYTh AYJIWTOPHUIO TOJIBKO IMOJHOCTBIO CHAB BCE
AK3aMEHAllMOHHBIE MaTEpPUAIIbIL.

12. IIpn npoBeneHUM BCTYNHUTENBHOTO WCIBITAHHUS BOIPOCHI MOCTYITAKOLINX
M0 COAEPKAHUIO HK3aMEHALMOHHBIX BOMPOCOB 4YJI€HAMHU SK3aMEHAIlMOHHON
KOMHUCCUU HE€ paccMmaTpuBaroTcs. [lpu oOHapyKeHUU oOmnedyaTKu WIH JpyTrou
HETOYHOCTH  Kakoro-imbo  3aJaHusi  BCTYNHUTEIBHOTO  HUCIBITAHUS,  YJICHBI
HK3aMEHALIMOHHOW KOMHUCCHUU 00s3aHbl OTMETUTH 3TOT (akT B IMPOTOKOJE
MPOBEJCHUSI BCTYNUTEILHOTO HCIHBITAHUS. DK3aMEHALMOHHOW KOMHCCHEH OyayT
MIPOAHAJIM3UPOBAHbBI BCE 3aMEYaHusl, NPU NPU3HAHUK BOIIPOCAa HE KOPPEKTHBIM OH
3aCUNTHIBAETCS MTOCTYIAIOIIEMY, KaK BBIIIOJHEHHBIN PAaBUIIBHO.

13. IlucbMeHHBIE OTBETHI HA BOMPOCHI 0OopMIISItOTCS Ha Oianke Gopmarta A4
C yKa3aHUEM HJCHTHU(PUKALMOHHBIX AaHHBIX abutypuenta (Pamunus M.0., Homep
Ousiera, HOMep Borpoca). biaHk 3anosiHAeTCs BPY4YHYIO, pa300pUMBBIM MOYEPKOM.
DCKU3bl, CXEMbl BBIMOJHSAIOTCS BPYUYHYIO, JOIMYCKAETCS MPUMEHEHHE YEePTEKHBIX
uHCTpyMeHTOB. Kaxnasi ctpanuiia, cojepkaiias OTBET, HyMEPYETCS U BU3UPYETCS
a0UTYypPHUEHTOM.

[Ipu mpoX0KAE€HUN BCTYNUTENBHOTO UCTIBITAHUS B TUCTAHIIMOHHOM (opMare,



[0 UCTEYEHUU BPEMEHH, OTBEJACHHOTO Ha BBIIIOJIHEHUE IHMCBMEHHOIO SK3aMEHa,

MOCTYIAIONIMIA 3arpyaer CcBOW OTBeT B ¢dopme ckaH-gokymeHTta (.pdf) wm

dororpaduu (.jpg) B ommaiiH-kypce «BWA2023 <Kox m Hammenosanue OOIT>»

CTPOTO JI0 BPEMEHHU, YKA3aHHOTO 3K3aMEHAIIMOHHON KOMUCCHEM.

14. Tloctynaronuii, cAaromdii BCTyNUTEIbHBIE HCIBITAHUS JAUCTAHIIMOHHO,
TaKK€ MOXET OBITh JTOCPOYHO yAAJIEH W3 BEOMHApHON KOMHATBHI B CIIy4ae €Ciiu
OOHApPYXKHUTCS, UYTO OH HAXOJUTCS B MOMEIICHUU HE OJUH U €My NOMOTAIOT TPEThU
Iuua.

15. Ioctynaronuii, KOTOPBIN TUIAHUPYET CAABATH BCTYNUTEIbHBIE UCTIBITAHUS
JUCTAaHIIMOHHO, JoJbKeH ObiThb obOecneuen I[IK ¢ Buaeokamepoit xopoliero
paspenieHusi, MUKpohOHOM, U YCTOMYMBBIM UHTEPHET COSAMHEHUEM, TIPH 3TOM €CITU
B MpOLIECCE MPOBEAECHUS HUCIBITAHUN Yy MOCTYIAIOUIErO MPOINANaeT KapTUHKA WU
CUTHAJ UHTEPHET COEIUHEHMSI U OHO OyJeT pa3opBaHO, UMEETCsl HEe Oojiee 5 MUHYT
Ha T[IOBTOPHOE MOJKIIOUEHUE, O0Jiee€ 3TOr0 BPEMEHU HCIBITAHUE CUYUTAETCS
3aBEPILEHHBIM, [TOCTYIAIOIIEMY CTABUTCS OLEHKA MO (paKTy MpolIeaeil Oeceasl 10
BPEMEHHU OTKIIFOUYEHUSI.

16. Ilo OKOHYaHMHM  BCTYIIUTEJIBHOTO  MCIBITAHHUS  ITOCTYHAOIIMM
nHpopMUpyeTcs KOMUCCHEH O HaOpaHHBIX Oailax C y4eTOM WHAWBUYaTbHBIX
JOCTHKEHHM.

17. Ilpn npuemMe Ha oOydeHHE MO MporpaMmaM AaCHUPAHTYPbl YHHUBEPCUTET
YUYUTBIBAET CIACAYIOUINE NHINBUAYAJIbHBIE JOCTUKECHUS:

e MyOJUKAIMU B U3JAHUSX, UHACKCUPYEMbBIX B MEXKIYHApOJHBIX 0a3ax HAYyYHOIO
uutupoBanus Web of Science u Scopus - 10 0anioB 3a kaxayr0 MyOJIUKaIUIO;

e MyONUKAIlMM B U3JAHUAX, BXOJAIIUX B IMEPEUYEHb PEIEH3UPYEMBIX HAyUYHBIX
u3JlaHuii, pekoMeHnoBaHHbIX BAK s myOnMkanmuu OCHOBHBIX HAay4YHBIX
pesynpTaToB  aucceprauuii  («mepeuenb BAK»), a Takke aBTOpcKue
CBUJIETENBCTBA HA U300PETEHHUS, MATEHThl — 5 0aJUIOB 33 KaXIYI0 MyOJIMKAIUIO,
aBTOPCKOE CBUJIETEJIbCTBO WJIM MMATEHT;

® CTaThH, TEKCTHI, TE3UCHI JIOKJIAJIOB, OMMYOJIMKOBAaHHBIE B TPYAaX MEXTyHAPOIHBIX
WM BCEPOCCUUCKUX CHUMIO3WYMOB, KOH(epeHIui, ceMuHapoB - 4 Oamia 3a
KOKIYI0 MyOIUKAIIHIO.

® JUIUIOMBI TIOOETUTENEeH  MEXIYHAapOJHBIX W  BCEPOCCHMCKHX  HAy4YHBIX
KOHKYPCOB, CTYJICHUECKHX OJUMIIHAJ] W TBOPYECKUX (ecTuBaieil, TemaTuKa
KOTOPBIX COOTBETCTBYET HaIpaBJICHHOCTH MOATOTOBKHU (Hay4HOU
CHEUATbHOCTH) B aClIUpaHType - 3 Oania 3a KaXKIbli AUIIOM.

e [poune myOnuKauu - 2 6ania 3a KaxIayro myOIuKaluio.

® JUIUIOMBI MOOEAUTENIC PErHMOHANBHBIX KOHKYPCOB, CTYJEHUYECKUX OJUMIHAL U
TBOpPUYECKUX (ecTUBaJe, TeMaTHKa KOTOPBIX COOTBETCTBYET HAIpPaBICHHOCTU
MOATOTOBKM (HAyYHOW CHEIMAIBHOCTH) B acmupaHType - 2 Oamina 3a KaKIbli
JTATLIIOM.

® HaJM4Me YJOCTOBEPEHHUS O Clauye KaHAMIATCKUX SK3aMEHOB (Ui JIUI, CAABIIMX
KaHJIUJATCKHE 3K3aMEHbl 3a pyOeKoM); CHpaBKH O HAJIWYUMM 3aKOHHOM CHUJIbI



NPEABABICHHOIO JOKYMEHTa O cJaye KaHIUAATCKUX 3K3aMEHOB, BBLIAHHOW
MunncrepctBoMm 0bpazoBanus U Hayku Poccuiickoii @eneparun) — 2 6aia;
® JIUIJIOM MarvucTpa Wim crenraincTa ¢ ornuuueM — 10 0anios;

PEKOMEHJIaTEIbHOE MHCHhMO OT MOTCHIIMAJIBHOTO HAYYHOTO PYKOBOIUTCIIS —
30 GaJuIoB.

18. YyeT WHIWBHUIYaABHBIX JOCTHIKECHUH OCYIIECTBIIICTCS TOCPEIACTBOM
HAYKCJICHUs] OaJlJIOB 3a WHJWBHIyalbHBIC TOCTMOKCHHS, HO He Oonee 100 Oamios
32 COBOKYITHOCTH TMPEACTaBICHHBIX WHIUBHIYAIbHBIX JOCTIKCHUN. YKa3aHHBIC
0asIbI HAYHUCIISIOTCS MOCTYTAIOIIEMY, MIPEICTaBUBIIIEMY JIOKYMEHTBHI,
MOATBEP)KIAAIONINE TOJIYYEHHUE PEe3yIbTaTOB WHAWUBUIAYATBHBIX JOCTHKEHUH,
Y BKJTIOYAIOTCSI B CYMMY KOHKYPCHBIX OQ/IJIOB. YUeT MHANBUAYATBHBIX TOCTHXEHUN
OCYIIECTBIISIETCS TMPEAMETHONM KOMHUCCHEH B XOJI¢ MPOBEACHUS KOMIUICKCHOTO
sk3ameHa. [locTymaromuii MPUHOCUT KOMWW MATEPUaJiOB, IOATBEPIKIAIONINE
WHIWBUTy TbHBIC JOCTIKCHUS, Ha KOMITJICKCHBIN DK3aMeH.

PA3JIEJI 2. COAEP)KAHUE BCTYIIMTEJIBHOI'O NUCIIBITAHUA

Tema 1. buosiornyeckue acneKTbl 0MOTEXHOJIOT MU

OnpeneneHne KWU3HM M cBoWcTBa kMBoro. Kierka Kak OCHOBa
HACJEICTBEHHOCTH U Bochpous3BeneHus. C(CrpoeHue sapa W €ro  pojb B
HACJIEICTBEHHOCTU. XUMHUYECKUN COCTaB KJIETKU (HYKJIEHMHOBBIE KHCIOTHI, OCNKH,
NOJIUCAXapUbl, JIMIHABIL, HYKJIEONPOTEHIbl, TJIUKOIMPOTEU b, JIUIIOIPOTEUIbI,
NENTUAOTIINKAaHbI, MUHEPAJIbHbIE KOMIIOHEHTHI, BOJIA).

Crpoenne ¥ (yHKUMU KIETKH (pa3inyusi KIETOK MPOKApHOT U DYKApHOT).
CrtpoeHue KIETOYHOM CTEHKH OAKTEpHid.

[TonoxkeHre MHUKPOOPraHM3MOB Cpeau APYrHMX OpraHu3MoB. Campodursl,
napasuthbl, matoreHHble (QopMbl. [IpUHIMOBI KiIacCUPUKALMM M XapaKTEPUCTUKA
KJIETOYHBIX OPraHu3MOB: OAKTEpHUH, B TOM YHUCJE LIUAHOOAKTEPUU, AKTUHOMMIIETHI;
apxeu; dyKapHOThl, B TOM 4Hcie rpulbl, TpoTUCTH. Bupycel. Bupychble nnpexumu,
JN30T€HUS.

OOMeH BelIecTB KaK COBOKYMHOCTh IIJIACTHUECKOIO M HIHEPreTHYECKOro
OOMEHOB.

JKU3HEHHBIA UK KJIETOK W THIBl KIETOYHOrO AejeHHs. MOJIEKyIsipHbIe
ocHOBBbI opranuzauuu xpomocombl. @yukunu JIHK, rucronos, PHK B knerounom
MeTtabonu3zme. CuernieHue 1 KpOCCUHTOBED.

Pa3nooOpa3ue  TUIOB NUTaHUST ~ MHUKPOOPraHU3MOB (aBTOTpOdU,
rerepoTpodus, doTomuToTpOdUs, doToopranotpodus,  xeMOIUTOTpODus,
xeMoopranotpodus). PasHooOpa3ue HCTOYHUKOB yTriiepoaa, azota, pocdopa, cepsl U
JPYTUX 3JIEMEHTOB, UCIOJIb3YEMbIX MUKPOOPTraHU3MaMHU.

Teopuss IUMHUTHPOBAHUS ¥ HWHTHOMPOBAHUSA POCTAa KIETOK JIIEMEHTAMHU
MUTaHUS.

Metabonu3sm  MHKpOOpraHM3MOB. B3anMoCBsi3b  OMOCHHTETHYECKUX U
sHepreTHYeckux mpoueccoB. [lonarue «6uonoruueckoe okuciaeHue». OcoObeHHOCTH



AJIEKTPOHTPAHCIIOPTHBIX ~ CUCTEM  MHMKPOOPTaHU3MOB. AHa’pOOHBIE  MPOLECCHI
okucieHusi. AHaspoOHoe Jpixanue. bpoxxenue.

Cenekuusi, TE€HETUYECKHE OCHOBBI cenekuuu. [loHsATHe o0 TreHoTMne u
denorure.

HacneactBeHHOCTh, K3MEHYUBOCTh, OTOOP MUKPOOPraHu3MoB. PexoMOuHamusl.
[loHATHE O TEHETHMKE NONYJSIUA W NOMYJSILMOHHOW HW3MEHYMBOCTH. MeTonasl
cesnekuuu. Cenexkuus MUKpOOPTaHU3MOB.

Tema 2. TexHosoru4yeckue acneKTbl OMOTEXHOJIOTHHU

TunoBast cxema 1 OCHOBHBIE CTaJIMM OMOTEXHOJIOTMUECKUX MMPOU3BOJICTB.

Bunbl OMOTEXHONOTHYECKUX MPOIYKTOB IO CTPYKTYpE TEXHOJIOTUYECKON
CXEMBbI UX MOJTYUYEHUS.

[Tpumepsl OJI0K-cXxeM OHMOTEXHOJOTUYECKUX MPOU3BOJICTB C YKa3aHUEM HUX
HKOJIOTUYECKUX XAPAKTEPUCTHK.

[Ipouecc pepmeHTALMN: OCHOBHBIE XapAaKTEPUCTUKH.

Kiaccudukanuu nporeccoB pepmMeHTaluu.

®a3bl pocTa B IEPUOJNYECKON (hepMEHTALUH.

KuneTtnueckue u MakpoCTEXMOMETPUUECKUE XapaKTEPUCTUKH MPOIIECCa.

CrexuomeTpus IPOLIECCOB KyJIbTUBUPOBAHUS MUKpPOOPTaHU3MOB.
Crexuomerpuueckas yciaoBHas popmyia 6rmomaccsel, noustue o C-More.

CreneHb BOCCTAHOBJIEHHOCTH CyOCTpaTOB M €€ MCIOJIb30BaHUE AJIA pacyeTa
TEII0BOro 3(pdhekTa OMOXUMHUUECKUX MPEBPAIICHUI.

Buniel cbipbs mporeccoB pepMeHTauH.

MeTtoapl onTUMH3AIMH (PEPMEHTAIIMOHHBIX CPE.

Kunernka pocra MHUKpOOPraHHM3MOB, OMOCHHTE3a MPOIYKTOB METa00JIM3Ma,
JUCCUMMWISAILMM MUKPOOPraHU3MOB UM HMHAKTUBAllMM MPOAYKTOB MeTabosu3Ma.
Kunernka morpebnenuss cyOcTpara, B TOM 4HCIE€ Ha  TMOJJCPKaHUE
KU3HEIEATEIbHOCTH MUKPOOPTaHU3MOB.

bnouHblii  OpUHOMO ~ MATEeMaTUYECKOrO  MOJAECIMPOBAHMUS  IPOLIECCOB
bepmeHTauUy.

Teopuss HempepbIBHOIO c€rnocoda KyJbTUBHUPOBAHUS MHUKPOOPTaHHU3MOB.
ABTOCenekuus. XeMOoCTaT ¢ peUUpKyJsuuend Ouomacchl KIETOK. J[ByXcTaauiHBIM
xemocTar. MeTo UMITYJIbCHBIX JOOaBOK.

OntumMuzaisi  NEPUOAMYECKMX W TMOJYNEPUOAMYECKUX  IPOILIECCOB
dbepmeHTauu.

Pacuer mnpodunelt pexUMHBIX MapaMETpPOB U ONTUMAJIBHOIO MOMEHTa
OKOHYaHH$ IpoIiecca.

TexHomornyeckue OCHOBBI MacIITAOMPOBAHMSI MPOLECCOB (HepMEHTALUH.
Kpurepuu macmrabupoBaHus.

buokatammz u  Ouotpancopmarusa. Kunetmka ~ OMOKAaTaTUTHYECKUX
MPOLIECCOB.

NmMmoOunn3oBanHble  (EpMEHTBI U KJIETKH: TEOPETUYECKUA  aHaJM3,
MPEUMYILECTBA U HEJJOCTATKHU.

Oco0EeHHOCTH OCYIIECTBIEHUS B OMOTEXHOJOTUYECKUX MPOU3BOJCTBAX CTaAMM
OTIEJEHUs OMOMAcChl OT KYJbTYPaJIbHOW KUIKOCTH, SKCTPAKLIMOHHBIX METO/OB
BBIJICJICHUSI TIPOJYKTOB METa0o0JiM3Ma, AE3UHTErpall KIETOK MUKPOOPTraHW3MOB,



MOHOOOMEHHBIX, aJCOPOLIMOHHBIX, XpomaTorpauyeckux, MEeMOpaHHBIX METO/OB
BBIICJICHHS] OMOTEXHOJIOTHIECKUAX TIPOYKTOB.

Marepuanpaple  OamaHCBI W TEXHHUKO-DKOHOMHUYECKHE  TIOKa3aTeln
OMOTEXHOJOTUUECKUX ITPOU3BOJICTB.

HopmatuBHas qokyMeHTaIus OMOTEXHOJIOTHUYECKUX MTPOU3BO/ICTB.

Cxema  OCHOBHBIX  KaHajJOB  KOHTaMUHAIMU  Ouopeaktopa.  Bujsl
KOHTaMUHAIIUH.

OCHOBHOE ypaBHEHHUE HAJEHKHOCTU ACENITUUYECKOTO KYJIbTUBUPOBAHUS.

CniocoObl OT/IETICHUS U IECTPYKIIMA KOHTAMUHAHTOB, X XapaKTePUCTHUKA.

MukpoduiabTpariusi.

Tepmuueckasi crepuin3alns KUJIKOCTEH, 000pyA0BaHHUE I MEPUOIUIECKOIM
Y HETIPEPBIBHOM CTEPUIN3ALNY KUIKUX CPEL.

Teopus Tepmudeckoit ruéenr MUKPOOPTaHU3MOB.

Kputepuit crepunuzainuu, ero oOmnpeicieHue B  HU30TEPMUUYECKUX U
HECTAIIMOHAPHBIX YCIOBUSX.

Tema 3. Texnnka OMOTEXHOJIOTHYECKUX NPOU3BO/ICTB

O6opynoBanue njsi J€KOHTAMHUHALMKA BO3AyXa. OUIbTPYIOIIME MAaTepUabl U
KOHCTPYKIMU (QUiIbTpoB. Pacuersl 3aiepKuBaroiel criocoOOHOCTH (QUIbTpa U €ro
TUJPABINYECKOTO COMPOTUBIEHUS. [lepCreKTUBBI pa3BUTHSI TEXHUKUA aCEITUYECKOTO
obecnieueHus: (PepMEHTAIMOHHBIX MPOIIECCOB.

CuHTE3 KOHCTPYKIIMM OHOpeakTopa Ha OCHOBE IMPEABSIBISEMBIX K HEMY
TEXHUKOAPKOHOMHUYECKUX U SKOJIOTUYECKUX TPEOOBAHUIA.

Kiaccudukanus 6nopeakTopos.

bap6oTtaxxubie hepMeHTEPHI.

OpmudTHeie  depmeHTepbl. MHOTO30HHBIE  SpPIUQPTHBIE OUOPEAKTOPHI.
Kononnsle hepMeHTEpHI ¢ BHEITHEH U BHYTPEHHEH HUPKYJISIUEH.

YcerpoiicTBa i BBOJIA M pACHIPEAECTICHUS adPUPYIOIIETO BO3ayXa.

BuopeakTopsl ¢ BBOJAOM SHEPrHM ra3oBOM W KUAKOW (azamu. Anmaparsl C
MEXaHUUYECKUM MEePEMEIINBAHUEM, UX OCHOBHBIC DJIEMEHTHI.

CormocTtaBjieHME BEPXHET0 M HUXKHErO0 TMPUBOJOB  MEPEMENIUBAOIIUX
YCTPOMCTB.

[IpyHIMO N[EUCTBUS W OCHOBHBIE 3JIEMEHTHI OMOTEXHUYECKMX KOHTAKTHBIX
YIUIOTHEHUH.

Pacuer OmOTEXHHWYECKUX YCTPOWCTB [IJIsi CHMIKEHHS KOHTAMHUHAIIMU 4Yepes
MOABUYKHBIE COCUHEHHUSI.

buopeaktopsl ¢ BBOJOM OdHeprum kujukou Qazoit. I[lpuHnUn pecTBus
CaMOBCACBIBAIOIIUX YCTPOMCTB, UX pacueT. MHoroBanbHbIe PepmeHTepbl. CTpyitHbIC
OMOPEaKTOPHI.

MacmrabupoBanre OMOPEAKTOPOB MO BBOJUMOM yIenbHOU sHepruu. Pacuer
MOIITHOCTH MEXaHMYECKOTO TMEepeMEIIMBaHus B JBYX(a3HBIX Ta30->KIKOCTHBIX
CHUCTEMaX ¢ MHOTOSIPYCHBIMH MelIaaKaMHu.

MacmtabupoBanie 1O  HMHTEHCHUBHOCTH  MAacCOIlEpeHOca  KHUCJIOpoJa.
PacueTHbie COOTHOLIEHUS ISl OTIpeiesieHrs KO3 PUIIMEHTOB MacconepeadH.

CpaBHUTENBHBIH 0030p KOHCTPYKIIMU almapatoB ¢ HWMMOOWIN30BaHHBIMU
MUKPOOPTaHU3MaMHU.



Anmapatel  ansi TBepaodazHOM  (epMeHTalMHM:  YCTAaHOBKM  CTaTHUKO-
JTUHAMHYECKOTO BhIpalliBaHus, 0apabaHHOTO THIIA, BUOPAIIMOHHEIE.

®oTtobropeakTopbl. XapaKTePUCTUKH alapaToB U UX COTIOCTABJICHHUE.

O6opynoBanue JJi1 OTAEIEHUST OMOMAacChl MUKPOOPTaHU3MOB. DIOTallMOHHBIE
yctaHoBkH. Dunbtp-mipeccol. JleHtounbie u OapabaHHble BakyyM (UIBTPHI.
HenTtpudyru nepnogudeckoro u HEMPEPHIBHOTO JACHCTBUS.

MexaHudeckue U yJIbTPAa3BYKOBBIE JI€3UHTEIPATOPbl MHUKPOOPTaHHU3MOB.
OKCTpY3HOHHBIN JIe3UHTEerpaTop. Pacder mNpOM3BOAUTENIBHOCTH M PEKUMHBIX
napameTpoB.

O6opynoBanue sl KOHUEHTPUPOBAHMS M OYUCTKU HATHUBHBIX PACTBOPOB.
CynepueHTpudyru, uX KOHCTPYKTUBHBIE CXEMbI 1 OCOOCHHOCTH.

Texnuka MeMOpaHHOTO pa3JeJIeHUs PAcCTBOPOB OHMOJOTHYECKH AaAKTHUBHBIX
BEILECTB.

MeMOpanbl, UX XapaKTepUCTHUKH, CTPYKTypa U MaTepuaisl. [lonble BOIOKHA..

AnmapaTsl 1711 MEMOPaHHOTO pa3/iesIeHUs CMECEH: C TUIOCKUMH, TPy O4YaTbIMU
U CIUPAJIbHBIMU 35ieMeHTamMu. [loka3aTesns MIOTHOCTH YIIAKOBKHM MEMOpaH.

OCOOEHHOCTH ~ JKCTPAKLIMOHHOTO  00OpYyIOBaHHS B  OMOTEXHOJIOTHMH:
CMECHUTENbHBIE, KOJIOHHBIE U LIEHTPOOEKHBIE IKCTPAKTOPBHI.

Anmapatypa  JUIsI  OKCTparupoBaHWsi ~ OMOMAacChl  CBEPXKPUTHYECKHUMH
AKHUIKOCTSAMHU.

CopOunonHbIe anmnaparsl C HETIOJBUKHBIM, JIBHKYIIIUMCST u
ICEBAOOXKWKEHHBIM ~ CI0eM copOeHTa. Ammaparbl sl HOHOOOMEHHOTO U
XpomaTorpa(uyeckoro pasaeneHus OMOJOTHYECKH aKTUBHBIX BEILIECTB.

OcoOenHocTr 000pyAOBaHUS 1JIs1 KOHUEHTPUPOBAHUS U CYIIKH OMOJIOTUYECKU
aAKTHBHBIX BELIECTB.

Tema 4. O0J1acTH NIpUMEHEHHsI COBPEMEHHOIl OMOTEeXHOJIOTHHI

4.1.  Buomexnonoeuu 051  CENbCKOXO3AUCMBEHHO20 — NPOU3BOOCMBA
(cenbCKoxo3UcmeeHHaAsl OUOMexHON02UsL)

Co3nanue pacteHuil, yCTOMYUBBIX K OO0Je3HsIM U BpeautelsisMm. [loBbliieHue
IPOAYKTUBHOCTU pacTeHud. Co3l1aHHe PACTEHHH C YJNy4YIIEHHBIMU MUTATEIbHBIMU
cBoiicTBaMu. [IpumMeHeHue TeHHOW WHKEHEPHH B >KMBOTHOBOJCTBE (TPAaHCTCHHbBIC
YKUBOTHBIC).

4.2. BuomexHnono2uu 0Jis1 KOPMOBOU OA3bL HCUBOMHOBOOCMBA

[Tpon3BoaCTBO KOPMOBOTO O€NKka — OesKka OJJHOKJIETOYHBIX MUKPOOPIaHU3MOB.
[TpombinienHsle  mwTaMMbl-ipoayneHTel.  CoipbeBas  0aza.  TpeGopanus,
IpENBABISIEMbIE K KadyeCcTBY TIOTOBOrO NpoayKTa. buomacca mNpOMBIIUIEHHBIX
MUKPOOPTraHU3MOB KaK CBIpbE [UISl TMOJYYEHUS IIHPOKOHM TaMMbl IPOJYKTOB
pa3nu4yHOro Ha3zHayeHus. VCIonapb30BaHWE TEXHOJIOTMM YTHIM3ALMU PA3IHYHbIX
OTXOJI0B (LIEJUTFOJI030COAEP/KAIME MaTepuaibl, MOJIOYHAS CBIBOPOTKA, OTXObI
NUIIEBBIX U pblOONepepadaThIBAIOIIMX MPOU3BOACTB). MHUKPOOHOIOTHYECKOE
MPOU3BOJICTBO (bepMEHTHBIX npenapaTroB JUTSI KOPMOIPOU3BO/ICTBA.
MukpoOroI0ornyecKkoe Mpou3BOACTBO MHANBUIYAIBHBIX L-aMUHOKHCIOT KOPMOBOIO
Ha3HaueHUus. MHUKpOOMOJIIOrMYECKOe MPOU3BOJACTBO KOPMOBBIX aHTUOMOTHUKOB.
MukpoOHOIOrHYeCKOe TMPOU3BOJICTBO  KOHUEHTPATOB BUTAMHUHOB  KOPMOBOIO



HazHadeHus. [Ipom3BOACTBO BakIMH JUIsl  KUBOTHOBOACTBA. IIpom3BoacTBo
NPOOMOTUKOB JIs1 ’KUBOTHOBOJICTBA.

4.3. [Ipouzso0cmeo MUukpobOHbix npenapamos 0jis pacmeHue8o0cmea

bruorexHosornn OakTepUaNbHBIX U TPUOHBIX CPEIACTB 3alUThl PACTEHHA OT
BPEIHBIX HACEKOMBIX (MHCEKTHIIM/IBI, (YHTUIMIbI). BHOTEXHOIOTHU aHTUOMOTUKOB
IPOTUB KOPHEBOW THWJIM W MYYHHCTOH pochl. buorexHomoruu OakTepHalbHBIX
yaoOpenuil. [Ipou3BOACTBO CTUMYJISITOPOB pPOCTa PACTEHUd TOPMOHAIBHOU
npuponbl. JlocTvkeHuss OHMOTEXHOJOTMM B OOJACTH CO3JaHUS CBOOOJHOTO OT
BPEIHON MUKPO(DIIOPHI TOCAI0UHOT0 MaTepuaia (paccassl).

4.4. BuomexHnonocuu 015 NUWEBOU U J1e2KOU NPOMBIULTIEHHOCIU

MukpoOunoysorndeckoe  MpPOU3BOJACTBO  MHAMBUAYAIbHBIX  OPTaHUYECKUX
KUCIOT (JIUMOHHasi, s0JO0YHas, aclaparuHoBas KUCJIOThI). MukpoOGuosornueckoe
IPOU3BOACTBO (PEPMEHTHBIX mpenaparoB. Vcnonb3oBanue GepMEHTOB MUKPOOHOIO
MPOUCXOXKJIEHUA JUIS THUIIEBOM MPOMBIIIJIEHHOCTH: IPOU3BOJCTBO IHILEBOIO
3TaHOJIa, BUHOMATEpUANIOB, IHBA, XJIEOONEKAPCKUX APOAOKEH; MPOU3BOICTBO
(GbepMeHTHBIX TMpernapaTtoB (PEHHUHONOJOOHBIE MPOTEHUHA3bI, TIIOKOU30MEPA3HI,
OeTtarayiakTo3uniasel, Oeta-PppykTodypaHO3uIa3bl); MPOU3BOACTBO IPEmapaTos,
OCHOBAHHOE Ha MepepaboTKe OMOJOTMYECKOro ChIpbs, B TOM 4YHUCIE€ W Ouomacc
IPOMBIIUIEHHBIX MUKPOOPTaHW3MOB (ITpenapaTbl OMOJIOrMYECKH AKTUBHBIX JOOABOK,
coJlepKallluX CMECH aMUHOKHUCIIOT, MENTUI0B, BUTAMHUHOB M MHUKPOIJIEMEHTOB;
NUIIEBKYCOBbIE  JO0ABKM; KOHIEHTPAaThl M HU30JATHl  OCJIKOBBIX BEULIECTB);
IPOU3BOJCTBO IMOJACIACTUTENEH — 3aMeHuTenel caxapa (TIH0K030-(pPYKTO3HBIE
CUpOIBbI, acmapraM); IPOU3BOJCTBO KOHCEPBAaHTOB (HH3MHA). Mcnonb3oBaHue
(GepMEHTOB Ui TEKCTHJIBHBIX, KOKEBEHHBIX TEXHOJIOTUH, MpU IPOU3BOJICTBE
CTUPAJIBHBIX ITOPOILIKOB.

4.5. Meouyunckas buomexuonozus (buomexnono2us 0 MeOuyuHbol)

OCHOBBI  COBPEMEHHOM HWMMYHOOHMOTEXHOJOTHHU. THMbl BakUMH MW HUX
KOHCTpyHpoBaHue. KynbTypanbHble U T€HHO-UHXEHEPHbIE BaKIMHBL. [Ipon3BoaACTBO
ChIBOpOTOK. [IpemapaTsl Ha OCHOBE JKMBBIX KYyJIbTYp MHKPOOPIaHHU3MOB
(HopModopsl 1 ipobuoTku). MiMmyHocencopsl. IIpon3BoaCcTBO OGMOCEHCOPOB Ha
ocHOBe (epMeHTOB. JluarHocTuyeckue CpeacTBa in Vitro ISl KIMHUYECKHUX
ucciaenopanuii.  I[IpousBoacTtBo  mpoOuotukoB.  Ilpou3BoAcTBO  PepMEeHTOB
MEIUIMHCKOrO0 Ha3HaueHusa. [Ipou3BOJCTBO mpenapaToB Ha OCHOBE cMmecH L-
AMUHOKHUCJIOT JUUIS MIEPOPAIIBHOIO U TApEHTEPaIbHOr0 nuTanus. KoncTtpyrnpoBanue u
IIPOU3BOJCTBO TI'€HHO-WH)KEHEPHOIO HHCYJHMHA. JlpyrMe TI'€HHO-MH)KEHEpHBIC
JeKapcTBa u npenaparsl. [Tpon3BoaCTBO UMMYHOMOyJISITOPOB,
UMMYHOCTHUMYJISITOPOB " MMMYHOJIETIPECCAHTOB. MuxkpoOuosnorunyeckoe
OPOU3BOACTBO  AQHTHUOMOTHKOB  PA3JIMYHBIX  KJIACCOB NI MEIULIMHBL
[Tomycunrernyeckue  aHTUOMOTHKH.  MUKpPOOHMONOrMYECKOE  MPOU3BOJCTBO
BUTAMHMHOB JUIsl 3/IpaBOOXpaHeHUs. TeXHONOrMu MpOAYKTOB TpaHCPopMaluu
OpraHUYeCKUX COeOUHEHUH (epMeHTaMH MHUKPOOHBIX KIJIETOK: COpOUT B
MPOU3BOJICTBE ACKOPOMHOBOW KHUCIOTHI; TUIPOKOPTU30H M TPEBpAILECHUE €ro B
MPEIHU30JIOH; TPOIYKThI IETUAPUPOBAHNUS, BOCCTAHOBICHUS U THIPOKCUIUPOBAHUS
CTEpOMIOB. TEXHOJOTMM KyJIbTUBUPOBAHUSA KIIETOK W TKAaHEW pPACTEHUM IS
NOJIy4eHUs] GPUTONPENapaToB U JIEYEOHO-MTPOPUIAKTUUECKUX I00aBOK.



4.6. bBuomexHnonocuu noIyYeHus: IHepeoHocumenell 0Jisl SHeP2emuKu

MukpoOHoIOTHYECKOE MMPONU3BOICTBO BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH:
HU3IINX CIOUPTOB, alleTOHA, METaHa, OMOKOHBEPCHSI OPTraHMYECKHUX OTXOJIOB U
pPacTUTEIBHOTO CHIPhs. MUKPOOHOIOTrHIE€CKOE IPOU3BOACTBO BOJAOPO/IA.

4.7. Buomexnonoeuu 015 Hepme- u 20pHOO0OBIBAIOWEU U 0O02AMUMENbHOU
NPOMBIULIEHHOCU

bakTepnanbHOE  BBIMICIIAYMBAHWE  XUMHUYECKHX  JJIEMEHTOB W3 DY,
KOHIICHTPATOB W TOPHBIX TIOPOJ, obOoramieHue pyn, OuocopOlrs METaIoB U3
pacTBOpoB. Y naneHue cepbl u3 HedTH U yris. [loBeimenne HedTeoTaaun. Y janeHue
MeTaHa U3 YroJbHBIX M1acToB. [lonaBnenne Onokoppo3nu HeQTEIPOBOIOB.

4.8. buomexnonocuweckue Memoovl  3awumvl  OKpydscarowel  cpeovl
(aK0102UYeCcKas OUOMEXHOI02UsL)

Mukpoopranusmbl — OMOJIECTPYKTOPHI. bruosnorndeckas 04rCcTKa CTOUYHBIX BO/I.
[IpuHIIMTIHATIBEHBIE CXEMBI OYHUCTHBIX COOpYX)eHUH. OCHOBHBIC TPHUHIIMITBI PaOOTHI,
METOJIbI U COOPY>KEHUSI a3pOOHON U aHA’POOHOUN OMOJIOTMYECKON OUYMCTKU CTOYHBIX
BOJ W TIepepabOTKHA MPOMBIIIUICHHBIX OTXOJ0B. Y THJIW3ANMs TUOKCHIA YyTiepoja ¢
MOMOIIIBI0  MUKPOOPTaHWU3MOB. buosormueckue METOABI OYHMCTKHA  BO3ayXa.
buonornyeckas pe3omoparuss ra3oB. OCHOBHBIE METOABI M TPUHITUITHATIHHBIC
KOHCTPYKIIMU yCTaHOBOK. bmopemenmaruss u OHOJIOrMYEcKass OYHCTKA MPUPOTHBIX
cpen. buomornueckas mepepaboTKa TBEPIBIX OTXOM0B. BHOIECTPYKITHS MPUPOTHBIX
U CUHTETUYECKHUX IMOJIUMEPHBIX MarepuanoB. KommnoctupoBanue. Bepmukynbrypa.
buonornyeckast Koppo3usi U OUOLIUIBI.
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