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1. Iean, 3apa4u ¥ MUIAHKUPyeMbIe Pe3yJIbTAThl 00yYeHHs M0 AUCHHUILTIMHE

Llenb 0CBOCHMS TUCLIUIUIMHBIL:

- (hopMupoBaHHE y MarucTpoB HEOOXOAUMBIX 0a30BBIX TEOPETUYECKUX U MPAKTUUYECKUX
3HaHUS ¥ NPHOOpPETEeHNE YMEHHMI W HaBBIKOB B OOJIACTH CEJNEKLUU U CKPUHUHIA MPOIYLIEHTOB,
UCIIOJIb3YEMBbIX B OMOTEXHOJIOTHH.

- (¢opmHupoBaHHE 3HAaHUH O KyJbTYypax MHUKPOOPTaHU3MOB — TMPOJYLEHTOB U
CHHTE3UPYEMbIX UMH BEIECTBAX, IPUMEHSIEMBIX B OMOTEXHOJIOTHH.

- popMHpOBaHUE 3HAHUI 00 UCTOUHUKAX BBIICICHUS MHUKPOOPTaHU3MOB-TIPOIYLIEHTOB U
UX KYJbTUBUPOBAHUU.

K 3agauaM wu3yuyeHHs JUCUMIUIMHBI CIEAYET OTHECTH MPHOOPETEHUE CTYJIECHTOM
MPaKTUYECKUX 3HAHUN M HABBIKOB, HEOOXOIMMBIX OyAyIIeMy CIELHATUCTY Al 000CHOBAHHBIX
pelleHrid, mpH OpraHu3allud W MPOBEIECHUH OHOTEXHOJIOTMUECKUX MpOIlecCOB B Oyaylen
poeCcCHOHATIBHOM e TENTbHOCTH.

OO0yuenue no nucuuiuiiHe « CKpUHUHT MPOAYLIEHTOB OMOTEXHOJIOIMU» HAIpaBIEHO Ha
(dopmupoBaHue y 00y4aroIIUXCs CIETYIOIMX KOMIIETEHIIHH:

Kon u HammenoBanue NuankaTopsl 10CTHAKEHUS KOMIIETeH MU
KOMIIeTeH Ui

YK-1. Cnocoben NYK-1.1. AHanusupyer npoOIeMHYI0 CUTYalUIO KaK CHCTEMY,
OCYILIECTBIIATh OCYIIECTBIISET €€ NEKOMIIO3UIINIO U OMPENENSIET CBA3U MEXKIY €€
KPUTUYECKUN aHATIN3 COCTABJISIOLIMMU.
npobaemubix cutyauuit | UYK-1.2. Onpenenser npoTuBOpeYnBOCTb U POOEIbI B
Ha OCHOBE CHCTEMHOI'0 nHpopManny, HEOOXOAUMOM [T PEelIeHUs TPOOIEMHOM
II0JX0/1a, BbIpA0aThIBaTh | CUTyallMH, a TAKXKe KPUTHUUECKH OLICHUBAET PEIEBAHTHOCTb
CTpaTEruIo AeHCTBUI UCIOJIb3YEMBbIX HH()OPMAIIMOHHBIX HCTOYHUKOB.

NYK-1.3. Pa3zpabaTsiBaeT u COJIEpKATEIBHO apTyMEHTHUPYET
CTpaTeruio peIIeHus MPoOIEMHON CUTyalluy Ha OCHOBE
CHCTEMHOTO ¥ MEXIUCIMILTHHAPHOTO TIOJIXOJIOB C YYETOM OIICHKH
CYIIECTBYIOIINUX PUCKOB U BO3MOKHOCTEH WX MHHUMHU3AIIHH.

[TK-2. Criocoben HIIK-2.1. 3Haer akTyaabHYyI0 HOPMaTUBHYIO JJOKYMEHTAIUIO B
OCYIIECTBIIATh COOTBETCTBYIOIIEH 001aCTH 3HAHUI; METOIbl aHAIM3a HAYYHBIX
00paloTKy U aHaIIn3 JTAHHBIX; METObI U CPEICTBA MNIAHUPOBAHUS M OPTaHU3AIUN
Hay4YHO-TEXHUYECKOU HCCIIEIOBAaHMI M pa3pabOTOK

uH(pOpMaIUU U NIIK-2.2. YMmeeT npuMEHSTh aKTyaJIbHYH0 HOPMaTUBHYIO
pe3yJIbTaToB JOKYMEHTAIIMIO B COOTBETCTBYIOIIEN 001aCTH 3HAHU;
UCCIIEZIOBAHUN oOopMIIATH pe3ybTaThl HAYYHO-HUCCIIEI0BATEIbCKUX U OIBITHO-

KOHCTPYKTOPCKUX padoT

NIIK-2.3. Bianeer HaBblkamMu pa3pabOTKH ILUIAHOB H
METOJMYECKHX MPOrpaMM IPOBEIACHUSI UCCIIeI0BaHUMN 1
pa3paboTok; opranuzanuei coopa u U3y4eHUs HayuHO-
TEXHUYECKON HHPOPMAIINH 110 TEME UCCIICIOBAHHUNA U Pa3padOTOK;
MIPOBEJICHUS aHAJIM3a HAyYHBIX JaHHBIX, Pe3YJIbTaTOB
HKCIIEPUMEHTOB U HAOIIOJCHUIA.

2. MecTo AUCHUNIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

JlucuumimHa OTHOCUTCST K  DJIGKTUBHBIM — TUCHUIUIMHAM — 4YacTd, (Qopmupyemoi
ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH O05oka b1 JlucuuminHb! (MOAyIH).

Juctumumza «be30nmacHOCTh MPOAYKTOB OMOTEXHOIIOTHHY B3aMMOCBSI3aHA JIOTUYCCKH H
COJIep KaTeIbHO-METOAMYECKH CO CIASAYIOMMMH AUCIUTIIINHAMMU:

- «MeTobI UCCIIEAOBAHNUI B OMOTEXHOJIIOTHIY,;
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- «buorexHonorust NpoOGUOTHUKOBY;

- «TexHnonorust pepMEHTHBIX MIPEMAPATOBY;
- «HoBetimmne MeToabl U3LICKAaHUS AaHTHOMOTHUKOBY;
- «MeToabl KOHCTPYHUPOBAHUS IUIA3MUIHBIX U BUPYCHBIX BEKTOPOB»;

- (((DapMaI_[eBTI/I‘{eCKaH OHMOTEXHOJIOTHS.

3. CTpykTypa u coiep:KaHue TUCUUIIHHBI

OO0m1ast TpyA0€MKOCTh TMCIUTUIMHBI COCTABIISIET 4 3adeTHbIe eTMHUITHI (144 qacoB).

3.1. Buabl yueOHOM padoThl M TPYA0EMKOCTh

Ne . KoummuecTBo CemecTpbl
Bup y4eoHoii padoTtsl
n/n 4acoB 4
1 | AyauTopHble 3aHATHS 32 32
B ToM uncine:
1.1 [ Jlekuuu 16 16
1.2 | CemuHapckue/pakTUYECKUE 3aHSITHS 16 16
1.3 | JIaGopaTopHble 3aHATHSI - -
2 | CamocrosiTejibHasi padoTa 40 40
3 | IlpomexxyTouHasi ATTECTAUSA
3auer
Hroro 72 72
3.2. TemaTnyeckuii NJIaH NU3yYeHUs JUCHUIIMHBI
TpynoeMKoCTh, 4ac
AyautopHasi paéoTa 2
o o QL = E
= o) g < = -
Ne Pasnenbl/Tembl = < 2 5 5 z 5 3 = | & £
n/n AUCHUTLTHHBI 3 = = % = % = 2 % 3 =
= E |EEE5 &3 E5| &=
S | BE7| &7 28 2
O E = = S
1. | Tema 1. OCHOBHBIE TOHATHS U TEPMUHBI 24 2 2 - 2
2. | Tema 2. TpeOoBaHnus, npeabsaBiseMble kK | 24 2 2 - 8
MPOMBIIIICHHBIM IITAMMaM U METO/IbI
MOBBILICHUS AKTUBHOCTU U
IPOYKTHBHOCTH
3. | Tema 3. CKpUHHUHT NPOTYIIEHTOB 24 4 4 - 8
MPOOMOTHKOB U BUTAMUHOB
4. | Tema 4. CKpUHHUHT [IPOIYLIEHTOB 24 4 4 - 8
OpPTaHUYECKUX KHUCIIOT
5. | Tema 5. CKkpyHHMHT IPOIYLIEHTOB 24 2 2 - 8
aHTHOMOTHKOB
6. Tema 6. BoizieneHre 1 CKpUHUHT 24 2 2 - 6
KYJIBTYP KJIETOK KUBOTHBIX M PACTCHHIA
Hroro | 144 16 16 - 40

3.3. Coaepxanue IMCHUNINHbBI




AyIUTOpHBIE 3aHATUS IPOBOJATCS B BHJE JICKIHOHHBIX 3aHATHH ¢ OOydarolumucs,
KOTOpBIE 3apaHee MpEABAPUTENBHO 3HAKOMATCS C MaTrepuajioM C  HCIOJIb30BAaHUEM
pekoMeHayemon smreparypoi. IIpakruueckue 3aHsATUS NpOBOAATCS B ayauropuu. llpm
MIPOBEJACHUY 3aHATUN CTYIECHTHI TOTOBATCS C HCIOJIb30BaHUEM COOTBETCTBYIOIEH METOINYECKON
JUTEpaTypoi.

Tema 1. OcHOBHBIC NIOHATHS U TEPMHHbI

OmnpeneneHne MNOHATHI: NPOIYLEHT, CYNEPHPOIYLEHT, CEeNeKIUs (aHAIUTHYECKas U
CHUHTETHYECKasi), CKpUHUHT. OOBEKTHl OMOTEXHONOTHU. MUKpOOHAs KyJbTypa, MOHOCIIOpOBAst
KyJbTypa, CyOKYJIbTYpa, KOJOHHS, KoJoHueoOpazytomue enuauilbl (KOE), nzomnst, mramm, KJIoH,
CTOK-KyJIbTypa. Llenu u 3anaun cenexuuu U ckpuHuHra. Mcropudeckuii ouepk: Hadyaiao pa3BUTHUSA
cenekiuu (A. @nemunr, C. U. Anuxanss, K. B. Kocukos u 1p). Kputepuu orbopa s cenexiuu
LIITAMMOB — TPOJYLIEHTOB NEPBUYHBIX M BTOPUYHBIX MeTa0O0aMTOB. [loAroTOBKAa KyIbTYp K
CENIeKIIMOHHON paboTe: 0TOOP KOJIOHUH € BBICOKMM BBIXOJIOM TpeOyeMOi POTyKIIMH, BISIBICHUE
OPOTOTPOGHBIX U ayKCOTPO(HBIX MYTAHTOB, OTOOP MO (HDEHOTUIHMUECKUM XapaKTepUCTHUKAM,
0TOOP KOJIOHHH MO CENEKTUBHOMY MapKepy, CTaOMIH3aus KyJIbTypHI.

Tema 2. TpeGoBanusi, npeabsiBjiieMble K NPOMBINLUICHHBIM IITAMMAM M METOAbI
NMOBBINIEHUS] AKTUBHOCTH U MPOAYKTUBHOCTH

TpeboBanus k mpous3BOACTBY (apmarieBTrueckux mnpenaparoB GMP. Onenka ypoBHs
IPOAYKIIMOHHOM criocoOHOCTH. O0Ias XapakTepucTuka MeTaboInuTOB (MIEPBUYHbBIE, BTOPUYHBIC
MeTaGOHI/ITBI, BHYTPHKJICTOUYHBIC 1 BHCKJICTOUYHBIC BCIICCTBA U l[p)

OCHOBHBIE TIOHSATHSA: CIOHTAHHBIE WU HHAYOUPOBAHHBIC MYTalWH, THIIbI MYTaHHfI.
NuayuupoBaHHbIE MyTareHes (XUMHUYECKMH U (U3UYECKUN METObl), OMpeaesieHHue H03bl
MyTareHoB. OTOOp MYTaHTOB: MPSIMOHM, C TMOMOUIbIO MHIMKATOPOB, HE NPAMOH (C MOMOILBIO
pGHJ'II/IK), 10 ONPCACIICHHBIM IIpHU3HAaKaM. CrocoOnI ITOBBIIIEHNS MPOAYKTUBHOCTH MYTAHTOB.
I'ubpuanzanus. IlonmoBas pekoMOMHAIMs, BereTaTMBHAs TUOPUIM3ALNS, COMATHUYECKUN
KPOCCHUHTOBEP y TprOOB

Tema 3. CKpMHUHT NPOAYUEHTOB NPOOUOTUKOB U BUTAMHHOB

Vcrounuku BhIAENEHUS NPOOMOTHYECKHX ITaMMOB. Kpurepuu orbopa HITaMMOB U
CKPUHHMHI  IITAMMOB  MPOOMOTHYECKHX  KyIbTyp. TpeOoOBaHMS, TMpEObsSBHSAEMBICE K
MPOOMOTHYECKUM IITaMMaM. BbIienieHne u CKpHHHUHT ITaMMOB

IIponyuentsl  BuUTaMuUHOB:  Propionibacterium, Pseudomonas,  Brevibacterium,
Micrococcus, Candida, Aspergillus. [IpoxyrienTs! nonucaxapuaos: Xanthomonas, Pseudomonas,
Azotobacter, Alcaligenes, Sclerotium, Pullularia u ap.

Tema 4. CKpUHMHT NPOIYI€HTOB OPTraHHUYeCKUX KHCJIOT

[poay1ieHThI OPraHMYeCKUX KUCIOT OaKTepHaIbHbIC, IPOXKIKEBBIC U TPHOHBIC KYJIbTYPHI.
Kpurepuu oTr00pa npoyKTUBHBIX IITAMMOB-IIPOTYLIEHTOB OPIraHUYECKUX KHCIIOT.

[lpoayneHTsl ~ aMHHOKHCIOT —  MHKpoopranu3Mmel — ponoB:  Corynebacterium,
Brevibacterium, Bacillus, Aerobacter, Microbacterium, Eschirichia coli u ap. ocobennoctu
MeTaboiau3Ma MpHu OMOCHHTE3€ aMHHOKHCIIOT, METOJBI PEryJsUui OMOCHHTE3a aMHHOKHCIIOT.
OT160p aykcoTpO(HBIX MyTaHTOB 1 peKOMOMHAHTOB. OTOOP peryiIsaTOpHBIX pEKOMOMHAHTOB.

Tema 5. CKpMHUHT NPOAYIIEHTOB AHTHOUOTUKOB

OCHOBHBIE METOJbl BBIICNECHUS M CKPUHHHTA MPOJYLEHTOB aHTUOMOTHKOB. lloHsTHE
AQHTUOMOTHYECKAs AaKTUBHOCTb M MNPOAYKTUBHOCTh. (CTparerus CKpPUHUHTA IITaMMOB-
IPOIYLIEHTOB aHTUOMOTHKOB HOBOI'O NOKOJEHMs. MeTo/bl cOXpaHEeHUEe aKTUBHOCTH ILTaMMOB.
[IponyueHTsl  aHTUOMOTHKOB, AaHTHU(YHTAJbHBIX M  IPOTHUBOOIYXOJIEBBIX IPENapaToB:
aKTHHOMHUIIETHI, OakTepun poaa Bacillus, Streptococcus, rpu0sr Penicillum, Acremonium u mp.



Tema 6. BolesieHre U CKPUHUHT KYJbTYP KJIETOK KUBOTHBIX U PaCTEeHUIl

[TonsiTHEe KynbTypa KJIETOK MeToJsl CKPHUHMHIA JKMBOTHBIX KieTok: 1D (cuerumk
Koynrepa, onTuuyeckue MNpOTOYHBIE IUTOMETPHI, THUAPOAMHAMHYECKOE (HOKYCHPOBAHHE,
aKyctuyeckoe (OKycHupoBaHUE, MHUKpOQIIOuIHbIE cuctembl), 2D (Meroabl Ha OCHOBE
BBIpAIlMBAaHUs KOJIOHHUH, METO/bI MPSIMOTO HAOJIIOIEHUS KJIETOK € MOMOUIbI0 MUKpOckona), 3D
(MMHTAIMsT  YCIOBHSI MHOTOKJIETOYHOTO OpraHu3ma) — (opMaTbl TPE3CHTALUU KIETOK.
Texnonorust cnuteix reneid. [Iporounsie U nepuonnyeckre METOJbl KyJIbTUBUPOBAHUS KIIETOK
KHUBOTHBIX.

3.4. Temaruka ceMHHAPCKUX/MIPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

3.4.1. CemMuHapcKue/mpakTHIECKNE 3aHATHS

Tema 1. OCHOBHBIEC MOHATUS U TEPMUHBI

Tema 2. TpeOoBaHus, NpeaAbABIsIEMbIE K TPOMBIIUIEHHBIM IITAMMaM U METOJIbI
MOBBIILIEHUS aKTUBHOCTH U IPOAYKTUBHOCTH

Tema 3. CKpMHUHT POIYLIEHTOB MPOOMOTHUKOB M BUTAMUHOB

Tema 4. CKpyHUHT IPOLYLIEHTOB OPraHUYECKUX KUCIIOT

Tema 5. CKpHHHMHT IPOYLIEHTOB aHTUOMOTHKOB

Tema 6. Boinenenre u CKpUHUHT KYJIBTYP KJIETOK KUBOTHBIX M PACTEHUM

3.4.2. JlaGopaTopHbIe 3aHATHS

Tema 1. buodusudeckue Meronbl BbiAeTIeHUS (GOTOTPO(HBIX  TPOTYIEHTOB-
MHKPOOPTraHW3MOB B 3JIEKTHBHBIX YCIOBUAX. lCronb3oBaHHWE OCBEIICHUS M7 MOJYyYEHHS
KyJIbTYp IIMaHOOAKTEpUHl.

Tema 2. buoxuMmuueckue METOABI BBIACICHUS Oaktepuid poma Pseudomonas —
HEe(PTEOKHUCIAIONINX MPOAYIIEHTOB OHOTPEapaToB

Tema 3. buoxumuyeckre METOAbI BhIZICTIEHHS TPOIYLIEHTOB MPOOUOTUKOB M BUTAMUHOB

Tema 4. MeTo1bl BBIICIICHUS MUKCOOAKTEPHI HA KyJbType OaKTEepUANbHBIX KIETOK Kak
cybcrpara.

Tema 5. buosornyeckrue MeTO/ bl BBICICHHS PU300AKTEPHil C UCIIOIB30BaHUEM CUMOMO03a
C PaCTEHMSIMH.

Tema 6. Meranpl BbIIEICHUS M CKPUHMHTA MPOAYLEHTOB UEJUIIOJA3: UCIOJIb30BaHUE
LIEJUTIONIO3BI KaK cyOcTpaTa JUtst nuTodar.

Tema 7. Meroabl BbIACTEHUS NPOOUOTHYECKUX KYJIbTYp Lactobacillus casei wu
Lactobacillus plantarum B KUCJION 3JIEKTUBHOU Cpeie

Tema 8. MeTobl BbIJIE/IEHUS KyJIbTYpP KIETOK PaCTEHUHN B reTepOTPOGHBIX YCIOBHSIX.

4. Y4eOHO-MeTOAMYECKOE M HHPOPMAIIMOHHOE O0ecIeYeHue

4.1. OcHoBHas MTEpPaTYpa

1. Opuenko E.O. Cenexumsi mpoayrneHToB: Meroanueckoe Mmocooue s CTyASHTOB
cneranbHocTH 1-31 01 01 «buonorus» / Coct. E.O. FOpuenko. — [Tunck: Tlonecl'Y, 2018. — 41
C. Hoctyn o CCBUIKE:
https://rep.polessu.by/bitstream/123456789/13840/1/Jurchenko EO_Selekcija producentov.pdf

2. XpammoBa, E. A. Cenexkuust nmpoayneHToB: kype aekuuii / E. A. Xpammosa, H. II.

MakcumoBa. —  Muuck:  BI'Y, 2011. - 132 c¢. Joctym 1O  CCBUIKE:
http://www.bio.bsu.by/genetics/files/selection_of producers lectures.pdf
3. SxosneBa M.b., Hukutuna 3.K. Cxkpununr-merons! B 6uorexnonoruu. Yacte I.

[lonck MHKpPOOpPraHM3MOB-IPOAYLIEHTOB (GepMeHTOB (0030p). // Bompockl Ouonoruveckoi,
MEIUIUMHCKOW U (apmaneBTudeckoil xumuu. — 2016. - Ned. — 23-32. JlocTyn 1O CCBUIKE:
https://elibrary.ru/item.asp?1d=25910400



http://www.bio.bsu.by/genetics/files/selection_of_producers_lectures.pdf
https://elibrary.ru/item.asp?id=25910400

4. SAxosneBa M.b., Hukutnna 3.K. CKpuHUHT-METONIBI B OMOTEXHOJIOTHHU (0030D).
UYacte II. BeisiBneHne MUKpPOOPraHM3MOB — MPOAYLIEHTOB OHMOJOTHYECKH AKTUBHBIX BEIIECTB
(0630p). // Boripockl OMOIOTHYECKOM, MEAUIIMHCKON U papMarieBTuIeckor xumun. — 2016. - No5.
—35-43. Noctyn no ccpuike: https://elibrary.ru/item.asp?id=26039405

5. HerpycoB A.U., KoroBa N.b. Mukpo6uonorusi. Teopus u npakTuka. YaeOHUK. YacTb
1. M: FOpaiir. — 2022. — 315c.

6. HerpycoB A.U., KoroBa N.b. MukpoOuonorus. Teopust u npakTuka. YaeOHUK. YacTb
2. M: KOpaiit. — 2022. — 33 1c.

7. lImun, P. Harnsnaas OnMoTeXHONOTHS U reHeTuueckas nHxkeHepus / P.1lImua. - M.:
Jlabopatopus 3Hanui, 2019. - 328 c.

8. Jlykammn, A.B. HmxenepHas  OuortexHosorusi. OCHOBBI  TEXHOJIOTHH
MHUKPOOHOJIOTHYECKUX MTPOU3BOACTB: YueOHoe nmocobue / A.B. Jlykanun. - M3natensctBo HUILL
NH®PA-M, 2021. - 304 c.

9. 3arockuna, H.B. Buorexnonorus / H.B. 3arockuna. — M3 garenscTBo IOPAfIT, 2021. —

390 c.

10. XKypasnesa, I'.A. 'ennas umxenepus B ouorexnonoruu / I'.A. XKypasnesa; [lox. pen.
C.I'. Nure-BeutomoB. - M3narenbcTBO «K0-BekTopy, 2019, 342 c.

11. Yeunna, O.H. O6uas 6uorexnonorus / O.H. Yeunna. — MUzmarenscrBo FIOPAWT,
2021.- 267 c.

9. Camyitnenko, A.S. buotexnomnorus: yueonuk / A. 5. Camyiinenko [u ap.]; mox pex. A.
. Camyiinenko. — 2-e nepepad. u3a. — Mocksa : Mup, 2013. — 746 c.

12. TumeBasi OMOTEXHOJIOTUSI MPOIYKTOB M3 CHIPBS PACTUTENBHOTO IPOHCXOXKICHUS:
yueO-uuk / HesepoBa O.A., IlpocekoB A.lO., I'openuxoBa I'.A., B.M. Ilo3HskoBckuil. —
NznarensctBo UHppa M, 2009. — 318 c.

13. Yeunna O.H. Cenbckoxo3ssiicTBeHHast 6notexHonorusi: yueOnuk / O.H. Yeunna. -
Wsnarenscrso FOPANT, 2021.- 153 c.

14. HoxxeBankoBa A.H., JIurtu FO.B., boukora E.A., 3y6oB I'.M., 3y6oB M.I". AHamMMOKc-
0aKkTepuu B MPHUPOJC U SKOOMOTEXHOJOTHH: KOJJIEKTUBHAsE MOHOTpadus; moa penakuueid A.H.
HoxxeBnukoBoii. M.: YHuBepcurerckas kuura, 2017. — 280 c.

4.2. JlonmoJiHMUTe/bHAs JIUTEpaTypa

1. Buonorudeckast 6€30MacHOCTh OMOTEXHOJIOTHIECKUX TIPOU3BOJICTB : ydeOHOE TT0CO-01ne
/ H. b. I'panosa, E. C. babycenko, B. U. ITan¢punos. — M.: Uznatensctso [leJIu npunr, 2010.—
135 c.

2. Hcnonb3oBaHue 5K30r€HHBIX (PAaKTOPOB HHU3KONH MHTEHCHUBHOCTU B OMOTEXHOJIOI'HMHU:
moHorpadwus / A. 1O. Kpeiaunkas, I1. I1. Cyxanos. — Kazans : U3n-so KHUTY, 2018. — 90 c.

3. buopecypcel u Ouorexnosnorur. OCHOBBI OMOTEXHOJIOTHH : yueOHoe mocobue / 1O. T
Makcumoga, A. 0. Makcumos. — I[lepwms : IITHUY, 2019. — 103 ¢

4. MenuuuHCKas BUPYCOJIOTHS: yueOHOoe rmocobue / N.N. Tenepanos, H.B.
Kenesnsk, B.K. Oxynuu, A.B. ®ponosa, 11.B. 3y6apeBa, A.M. Mouceena, C.A.
CenbkoBud, B.E. Hunun, A.T. Henncenko, A.T". I'enepanoBa. Ilom  pen. WM.

I'enepanona. - Buteock, BI'MY, 2017.- 307 c.
5. Cmonse, B.IL., Ilnomko, E.A. OcHoBbl OuorexHomoruu. HayuHble OCHOBBI
OouotexHonoruu: ydeOHoe mocobue [DnexTpoHHBI  pecypc]/B.IL.CmionsieB.-  CaHKT-

[TerepOyprckuii  rocymapCTBEHHBIH  JIeCOTeXHMUYeCkwi  yHuBepcuteT, 2012.-  112c.-
URL:https://e.lanbook.com/book/4531
6. Tuxonos, I'.I1. OcuoBsl 6notexuonoruu / I'.I1. Tuxonos, I.A. Munaesa

MunucrepctBo Tpancnopra Poccuiickoii @enepannn, MOCKOBCKasi ToCyJlapCTBEHHas
aKa/ieMusi BOAHOTO TpaHcnopTa. — MockBa : Ansranp : MI'TABT, 2009. — 133 c. : Tab:1., cxeMm., ui.
— Pexxum nocrymna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

7. Hpmmbanenko, H.B. buorexnomoruss / H.B. I[pmbanenko ; Poccuiickuii
rocyapcTBeHHbIN nemarorndeckuii yauBepcutreT uMm. A. WM. I'epuena. — Cankt-IlerepOypr :
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https://elibrary.ru/item.asp?id=26039405
https://e.lanbook.com/book/4531
http://biblioclub.ru/index.php?page=book&id=430056

PITIY um. A. W. I'epuena, 2011. — Y. 1. — 128 c. : wn. — Pexxum gocryna: o noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 — bubauorp. B kH. — ISBN 978-5-8064-
1697-2. — Tekcr : 3JIEKTPOHHBII.

4.3. JlumeH3MOHHOe W CBOOOJAHO PpacHpocTpaHsieMoe TMPOrpamMMHOe
o0ecrieyeHue
1. ITporpammel nmakera Microsoft Office (Word, Excel, PowerPoint).

4.4. CoBpeMeHHbIe PodecCHOHAIbHBbIE 0a3bl JAHHBIX U HH(POPMAIIHOHHBbIE
CIpaBOYHbIE CHCTEMBI

l. www.elibrary.ru — Hay4Has 351eKTpoHHast OMOIMoTeKa

2. http://www .fips.ru/wps/wcm/connect/content_ru/ru - POCITATEHT

3. www.molbiol.ru - YueOHuku, HayuHble MOHOrpaduu, 0030pbl, J1aOOpPaTOpHbIE
HPaKTHKYMBI B CBOOOJHOM JIOCTYTIE HAa CAWTe MPAKTUIECKON MOJICKYIISIPHOI OHOIOTHH.
5. www.scopus.com (Scopus) — eauHas pedepaTUBHas U HayKoMeTpuueckas 0Oasza
JAHHBIX (MHIEKC IUTUPOBAHUS)

6. http://cyberleninka.ru/article/c/biotehnologiya - HayuHast 31eKTpoHHas OMOINOTEeKa
«KUBEPJIEHHKA»

9. http://www.springerprotocols.com/ - moctyn k 6a3e manHbIx SpringerLink

10.  http://grebennikon.ru/ - anexTponHas oubnuoreka Grebennicon

5. MarepuajibHO-TeXHHYECKOE O0ecIeYeHue

JlexunonHast ayautopusi kadenpsl «Xumbnorex» AB5504. (115280, r. MockBa, yi.
ABTto3aBojckas, A. 16 ctp. 1 (kopmyc 5)), oGopyaoBaHHas: CTOJIBI y4eOHBIE CO CKaMbsIMU,
ayJUTOpHAs J0CKa, MYJIbTUMEAUUHBIN KOMIUIEKC (MEPEHOCHOW MPOEKTOp, HOYTOYK). PabGouee
MECTO MPEINOAaBaATENSA: CTON, CTYII.

AymuTopus T CEMHHAPCKUX M TPAKTUYECKUX 3aHATUN Kadeapbl «Xumbuortex»
AB5404a (115280, r. Mocksa, yi. ABTo3aBojcKas, a. 16 cTp. 1), o0opynoBaHHas: CTOIbI yueOHbIE
CO CKaMbsIMH, ayJWTOpHAas JI0CKa, MYJbTUMEIUNHBIA KOMIUIEKC (IIEPEHOCHOW MPOEKTOp,
HOYyTOYK). PaGouee MecTo mpernoaaBaTessi: CTOJ, CTYJI.

Jlabopatopus kadenpsl «Xumbuorex» AB54056 (115280, r. MockBa, yi. ABT03aBOJICKas,
n. 16 ctp. 1 (xkopmyc 5)), obopynoBanHasi: JlabopaTopHbIe CTOJNBI, BBITSHKHOW IIKad, BECHI
npernm3nonable KERN, Bechl ananutrdeckune Vibra, MarHUTHBIE MEIIATKHA, CIIEKTPOPOTOMETP
[IB3-5300, pH-meTp DKOHHKC, XUMUYECKasi MOWKA, XAMUYECKHE PEAKTUBBI, XUMUUECKas IOCYAA.

Jlaboparopus xadenpsl « Xumbuorex» Ap5406a (115280, r. MockBa, yi. ABT03aBOJICKas,
n. 16 ctp. 1 (5 xopmyc)), obopyaoBaHHas: JabOpaTOPHBIE CTOJIBI, OMOpPEAKTOp, yCTaHOBKA
OapomMeMOpaHHOW  (QUIBTpAIlMKM, BAKyyMHBIH CYIIWJIBHBIA  1Kad, IIeiKkep-HHKYOaTOp
MHUKPOOHOJIOTHYeCKUi, POTOOMOPEAKTOp, YCTAaHOBKA ISl KyJIbTUBHUPOBaHUS (HOTOTPO(OB.

Peanu3anus o6pazoBaTenbHOM pOrpaMMbl 00€CIIEUMBAETCS JOCTYIIOM KaKJ0T0 CTYAEHTa
K HH(OPMaIMOHHBIM pecypcaM — OubmuoTeyHoMy GOHIY U CeTEBBIM pecypcam MHTepHeT.

6. MeToanueckue peKoOMeHIAIUN

6.1. Metoanyeckne PeKOMEHIAIMH /JIsl TMPENOJaBaTeNsi M0 OPraHH3aAIUH
0o0yueHus

MCTOI[I/IKa npenoaaBanvs AUCHUIIIIMHBI ((CKpI/IHI/IHF MMpoaAyHECHTOB OMOTCXHOJIOTUN» H
pcaim3anusgd KOMIICTCHTHOCTHOI'O IMmoAXoJa B  H3JIOKCHHMUM W BOCHPHUATUM  MaTCpuUalia


http://biblioclub.ru/index.php?page=book&id=428265

IIpeyCMaTpUBaeT UCIIOJIb30BaHHUE CIEIYIOIUX aKTUBHBIX U MHTEPAKTUBHBIX (DOPM IIPOBEACHUS
I'PYNIOBBIX, UHIUBHyaJIbHbBIX, 8y TUTOPHBIX 3aHATUI B COUYETaHUU C BHEAYyIUTOPHOM paboTOM ¢
1eNbi0 (POPMUPOBAHMS U PA3BUTHUS MPO(PECCHOHAIBHBIX HABBIKOB 00YYarOIINXCS:

— MOATOTOBKA, MTPEICTABIICHUE U 00CYKICHUE TIPE3CHTAIMI Ha CEMUHAPCKUX 3aHATHIX;

— OpraHu3alMs W TNpOBEIEHHE TEKYLIero KOHTPOJIi 3HAHUM CTYJeHTOB B (opme
OJTAaHKOBOTO TECTHPOBAHUS;

— WCIIOJIb30BaHUE MHTEPAKTUBHBIX (JOPM TEKYHIETO0 KOHTPOJISA B (OpME ayAUTOPHOTO U
BHEAYJAUTOPHOTO HHTEPHET-TECTUPOBAHUS;

B npornecce 00y4yeHns UCTIONB3YIOTCS CIIEAYIOIINE OLIEHOYHBIE (POPMBI CAaMOCTOSITETbHOM
paboThI CTYJCHTOB, OIICHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOUHBIX
aTTEeCTalluH:

- IOATOTOBKA U BBICTYIUIEHHE Ha CEMUHAPCKOM 3aHATUH C IPE3eHTalMel 1 00CyKAeHuEM
Ha TeMy «CKpHUHHHT TIPOIYIEHTOB OHOTEXHOJOTHH» (MHAMBHIYaTbHO IS KaXIOTO
oOyyarorerocs);

[lpumepHble TeMbl Ui CEMHUHAPCKOTO 3aHATHUS, BBIIOJIHIEMOTO OOYyYalOIIMMUCS
«BpIOpaTh MpOAyLEHT A TONXy4eHus (aHTUOMOTHKA, AaMHUHOKUCIOTHI, (epMeHTa H T.II.),
110100paTh cpesibl Ui KyJIbTUBUPOBAHUS, ONPEIEIUTh METO/IbI CEJIEKIIUU U CKPUHUHTa».

O1neHOYHbBIE CPEICTBA TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
BOTIPOCHI ¥ 3aJ1aHMs B hopMe OJIaHKOBOTO | (MJIN) KOMIIBIOTEPHOT'O TECTUPOBAHHUS, ISl KOHTPOJIS
OCBOECHMs 00yUarOIIUMUCS pa3AesoB JUCLUILUIMHBL, 3aliuTa pedepaTos.

OOpa3ibpl TECTOBBIX 3a/JaHUM, KOHTPOJBHBIX BOMNPOCOB M 3aJaHUN JUIs IPOBEACHUS
TEKYIIETO KOHTPOJIS, SK3aMEHAIIMOHHBIX OMJIETOB, IPUBEACHBI B TPUIIOKECHUH.

B xone nexnuii mpenoaBateib M3NaraeT U pa3bACHSIET OCHOBHBIC, HanOoJee CIOXKHBIE
MOHATUS TEMbl, a TaK)XX€ CBA3aHHBIE C HEM TEOpeTHYecKHe U MpaKTUYecKue MpoOiIeMsbl, AaeT
PEKOMEH/IAlMU Ha MPAKTHUYECKOEe WM JIADOPATOPHOE 3aHATUE U YKA3aHUs Ha CAMOCTOSTEIbHYIO
pabory.

CryneHtam, MpONYCTUBUIMM 3aHATUS (HE3aBUCUMO OT NPUYMH), HE HUMEIOIUM
MUCHbMEHHOTO PEUICHHUs 3a/1a4 WJIM HE MOATOTOBUBIIMMCS K JaHHOMY IMPAaKTUYECKOMY 3aHSTHIO,
PEKOMEH/TyeTCSI HE TT03KE YeM B 2-HE/ICIbHBIN CPOK SBUTHCS HA KOHCYJIBTAIUIO K IPETIOIaBaTEIIO
U OTYUTAThCA IO TeMe, n3ydyaeMol Ha 3aHATHU. CTyAEHTBI, HE OTUMTABILUECS MO KaXJIOW He
popabOTaHHON MMHU Ha 3aHATHUAX TEME K Hayally 3a4eTHOM Ceccuu, YMyCKalT BO3MOKHOCTh
TOJTYYHUTh TTOJIOKEHHBIE 0asUIbl 32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

Meroauka mnpenojaBaHus AMCLUUIUIMHBL IPEIyCMaTPUBAET INPOBEJEHHE TI'PYIIOBBIX
ayJMTOPHBIX, IPAKTUYECKUX 3aHATUN U TaOOPAaTOPHBIX PaboT.

Texkymuii KOHTpOJIb YCIIEBAEMOCTM M IPOMEKYTOYHOM AaTTECTallMM IIPOBOIATCSA
CIIEAYIOIIMMU CPECTBAMMU:

- IOKJIaJ U 00CY>KJIEHHE Ha IPAKTUYECKUX 3aHATHIX, IPOBOJUMBIX B (pOpME KOJIIIOKBUYMa;

- CAMOKOHTpOIIb;

- 3aIlKTa JJAOOPaTOPHBIX paboT (OTYET MO JaOOPATOPHBIM paboTam).

dopma UTOroBOM aTTecTallMy — 3auer.

CamocrosTenbHas paboTa CTyA€HTa MpeAIoiaraeT NpopaboTKy U yriyOeHue OCHOBHBIX
pa3zenoB TEOPUH W MPAKTHKH C MCIIOJIB30BaHUEM JIOTIOJIHUTEIBHON JuTeparypbl U VHTEepHET-
pecypcoB. IIpu camMOCTOSTENbHOM BBIOJHEHUH PAa3IMYHBIX BUJIOB 33JaHUN CTYJEHT YUHUTCS
MIPUHUMATh PEUIeHUs, pa30upaTh U U3ydaTh HOBBII MaTepHal, padoTaTh C UCTOYHUKAMU HAYYIHOU
nHpopmanuu.

6.2. MeTtoauueckue yKazaHus JJs 00y4aIOIINXCS 10 OCBOEHHIO
JUCIHHMIIIMHBI

JlucuumiimHa npeaycMaTpuBaeT JEKIUHU U IPaKTUYEeCKHe/Tab0paTOpHbIE 3aHITHS KaXKIyI0
Heznemo. M3ydeHne TUCHUIUIMHBI 3aBEPINACTCS YK3aMEHOM. Y CIIENIHOE W3YYEHHUE IUCLUIUIMHBI
TpeOyeT MocemeH sl JIEKIUi, aKTUBHON pabOThl HAa MPAKTUYECKUX M JTAOOPATOPHBIX 3aHATHUSX,
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BBINOJIHEHUS yUEOHBIX 3aJJaHUll MTperoiaBaTelis, O3HaKOMJICHHsI C OCHOBHOH U JOIOJHUTENIBHOM
JIUTEPaTypou.

[Ipu mOATOTOBKE K JIGKIIMOHHBIM 3aHATHUSAM CTYyIEHTaM HEO0XOIUMO:

nepesl OdepenHON JeKIuel Heo0XOAMMO MPOCMOTPETh [0 KOHCIEKTY MarepHall
npesayien aexnuu. Ilpu 3aTpyaHeHusX B BOCHPUATHM MaTepHaja clieyeT oOpaTUTbCS K
OCHOBHBIM JIUTEpPATypHBIM HcTOUHUKaM. Eciin pazoOparbcsi B MaTepuale OmsTh HE YJaloch, TO
oOpaTtuTech K JIeKTopy (10 rpaduKy ero KOHCYIbTAIlUi ) WIIH K MPENoAaBaTeI0 Ha MPAKTUUECKUX
3aHATHSX.

[IpakTuueckue/nabopaTopHble 3aHATUS 3aBEPIIAIOT HM3y4YeHHE Haulojiee BaXKHBIX TEM
yueOHOU nucuuIUIMHbL. OHU CIyaT AJIs 3aKpeIJIeHUs: U3y4YEeHHOr0 MaTepuaa, pa3BUTHs YMEHUN
U HaBBIKOB IOJTOTOBKM JOKJA/J0B, COOOIIEHUH, NMPHOOPETEHUsI OMbITa YCTHBIX IyOJWYHBIX
BBICTYIUIEHUM, BEAEHUS JUCKYCCHM, apIyMEHTAllMd M 3allUThl BBIJBUIAEMBIX I10JIOXKEHM,
HABBIKOB MPAKTUYECKOW paboTbl B JabopaTopuy OHOTEXHOJOTHH, a TAaKKe JUIsl KOHTPOJIS
IIPENoJaBaTeIeM CTEIIEHN OATOTOBICHHOCTH CTYA€HTOB 110 NU3y4aeMOM TUCLUIUIMHE.

IIpy mOArOTOBKE K NPAKTHUECKOMY/TaOOpPAaTOPHOMY 3aHATHUIO CTYJICHTHI HMMEIOT
BO3MO>KHOCTb BOCITOJIb30BaThCs KOHCYJIbTAL[USIMU TPEI01aBaTENs.

IIpy noAroTOBKE K NPAKTUYECKUM 3aHATHSIM CTYIEHTaM HEOOXOMMO:

MPUHOCUTH C COOOM PEKOMEHJOBAHHYIO MpErojaBaTelieM JUTepaTypy K KOHKPETHOMY
3aHSTHIO;

JO OYEPEJHOrO0 IIPAKTHYECKOIO 3aHATHS 110 PEKOMEHIOBAaHHBIM JIMTEPATyPHBIM
UCTOYHHMKAM HpopaboTaTh TEOPETHUYECKHH MaTepuai, COOTBETCTBYIOIIEH TeMbl 3aHSTHS;
MOBTOPUTH MPOBEICHHBIE HHCTPYKTAXH 110 TEXHHUKE O€30I1aCHOCTH;

B Hayajie 3aHATHH 3a/1aTh NPENoAaBaTeNI0 BOMIPOCHl IO MaTepuaty, BbI3BAaBLIEMY
3aTpyJHEHUS B €ro IOHMMAaHMHM M OCBOCHUM IIpU PEIICHUU 3a1ad, 3aJaHHbIX I
CaMOCTOSTEIILHOTO PELICHHUS;

B XO/JIE CEMUHapa J1aBaTh KOHKPETHbIE, YETKHUE OTBETHI 110 CYLIECTBY BOIIPOCOB;

Ha 3aHATHHM JOBOJUTH KAXKIYIO 3a/ady J0 OKOHYATEIbHOI'O PEIICHUs, IEMOHCTPUPOBAThH
MMOHMMaHHe MPOBEJICHHBIX PacyeToB (aHAJIM30B, CUTYaIMil), B Clly4yae 3aTpyJHEHUN oOpamarbes
K [IpEernojaBaTelnio.

B nponecce ocBoeHust 00pazoBaTeabHON MPOrpaMMbl IaHHbIE KOMIIETEHIIUH, B TOM YHCIIE
UX OT/ENbHbIE KOMIIOHEHTHI, (POPMHPYIOTCS IO3TAIHO B XOAE OCBOCHHS OO0YyYaroIUMUCS
JUCUMIUIMH (MoIyJieil), 1abopaTopHbIX padboT, MPAKTUK B COOTBETCTBUH C YYEOHBIM IUIAHOM U
KaJIeHJIapHBIM rpaduKoM y4eOHOTo mporiecca.

MeTtoauyeckue peKOMEHIANMH 110 HAUCAHUIO, TPeOOBAHNS K 0()OPMJICHHIO 0TYETOB
1o J1adopaTopHbIM padoTam

JlaGopatopHast paboTa IOJpa3yMEBaeT CaMOCTOSITEIbHOE BBIIOJHEHHE CTYJICHTOM
(rpynmnoi CTyJIEHTOB) MPAKTUYECKUX JIEHCTBUN MO ompeaenaéHHOM Teme. Llenb BBINOIHEHUS U
HaIKMCaHUs OTYETa IO JIAOOPaTOPHO paboTe — MPUBHUTHE CTYACHTY HABBIKOB JIOKYMEHTHPOBAHHS
JNeUCTBUM U MpeJCcTaBlIeHUs] COOPaHHBIX MaTepUaloB U (aKTOB B COOTBETCTBUHU C TPEOOBAHUSMH,
IIPEIBABISAEMBIMU K OTYETAM.

B otuere 10KHBI OBITH TPECTABICHBI:

- Ha3BaHUE U HOMeEp J1abopaTOPHOM paboThI;

- Tema u akTyalbHOCTB (JUIs1 YETO HY>KEH JaHHBII METON);

- BBeJcHHE (OOBACHAETCA MPUHLUIIOB METOJA; €€ 3HAa4YMMOCTh, aKTyaJbHOCTb;
YKa3bIBAIOTCS 1I€JIb W 3a7aud MUHHU-UCCIIEIOBAHUS; MOTYT OBbITh IEpPEUHCICHBbl HEKOTOPbIE
HWCTOYHUKHA WH(POPMAIIHH );

- OCHOBHAs 4YacTb: OTPAXEHbI JEHUCTBUSA IO JOCTUKEHMIO IIOCTaBJICHHBIX 3ajad,
3a(hUKCHPOBAHBI PE3YJIbTATHI, BHITIOJTHEHBI HEOOXOIMMBIC PACUETHI;

- 3aKJIt0OUeHUE (KpaTKHUE BBIBOJIBI);

- CHHMCOK HCIIOJIb3YEeMOM JUTeparypbl (CIHUCOK OQOpMIISETCs CIeAYIOIIHUM 00pa3oM:
®.1.0. aBTOpa; Ha3BaHUE PadOTHI; MECTO ¥ T'OJT U3JIAHUA).
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[pudt: Time, 14 nr. Mexcrpounsli wuHTepBaN: 1,5. A63am: 1.25 (wmm 1,27).
BripaBHuBaHue TekcTa: o mupune. [lepeHoc: aBTomMmaTHUeCKUH.

Kpurepuu onenxku:

1) OueHkol «OTIAWYHO» OIICHUBAETCS paboTa, B KOTOPOM COONIOACHBI CIEAYIOIINE
TpeOoBaHMs: OOOCHOBaHA aKTyaJlbHOCTh H30pPAaHHOW TEMBI; CaMOCTOSITENIBHO BBIMOJIHEHA
MPAaKTUYECKasl 4acTh, aKKypaTHO 3a()MKCUPOBAHBI PE3yJIbTAaThl, IPOBEACHBI PACUEThl U CICTaHbI
BBIBOJIBI, COOJIFOZICHA JIOTHYECKash CTPOMHOCTh palOTh; COOJIOJIEHB BCE TPEOOBAHUS K
0(OPMIICHHUIO U CPOKAM CIauu OTYETA.

2) OueHKOHM «XOpOIIo» OIEHHWBAETCs J1aboparopHas paboTa, B KOTOPOil: B OCHOBHOM
CaMOCTOSITENTFHO BBIMIOTHEHA MPAKTHIECKasi 9YaCTh; €CTh HEJJOCTATKH B O(DOPMIICHUH M pacueTax,
BBIBOJIbI  C(POPMYJUPOBAHBI HEIOCTATOYHO IIOJHO; HEJOCTATOYHO HCIONb3yeTCs HaydHas
TEPMHUHOJIOTHSI; OTUET CAAH HE BOBPEMSI.

3) OueHka «yA0BIETBOPUTEIBHO» BBICTABIISAETCS IPU YCIOBUU: MUHUMAJIbHOE Y4acTUE B
MPaKTUYECKOM dYacTu; pe3yjbTaTbl He 3adUKCHpPOBaHBI; OIIMOKM B pacyeTrax; HMEITCS
CYIIECTBEHHBIE HEZIOCTATKH B O(POPMIICHUH, OTUYET C/1aH HE BOBPEMSI.

4) OueHKa «HEYJOBJIETBOPUTEIBHO» BBICTABJISIETCS TOrna, Korjga: a) paboTa He
BBITIOJTHEHA; 0) OTUET HE C/IaH WJIM COCTaBJIEH HE CAMOCTOATEILHO (CITHCaH).

7. DOHJ OLIEHOYHBIX CPEACTB

MeToabl KOHTPOJISI U OIEHUBAHMS Pe3yJIbTATOB 00yUeHHsI
ChopMupoBaHHOCTE KOMIIETEHIIUH TPH U3YYCHUU JTUCIUILTAHBI  ONPEIENSIeTCS
TOCPEJICTBOM OIIEHKHM COOTBETCTBUSI OTBETOB W/WJIM BBITIOJHEHUS 3aJaHUN 3asBICHHBIM
WHIUKATOpaM B paMKaxX MEpOINPHUATUH TEKYyIIEero KOHTPOJS U MPOMEXKYTOUHOM arTecTanuu
(3auera).

7.1. llxajga u KPpUTEePUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHMs

dopma MPOMEeKyTOUHOU aTTeCTAIMU: 3a4eT.

[IpomesxyTouHas aTTecTalus o0yJaromuxcs B popMme 3a4€Ta MPOBOIUTCS 10 pe3yIbTaTaM
BBINTOJTHEHUST BCEX BUIOB y4eOHOW pabOThI, MPEeIyCMOTPEHHBIX Y4EOHBIM IUIAHOM IO JaHHOH
JTMCLUUIUIMHE, IPU 3TOM YUUTBIBAIOTCS PE3YIbTaThl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHHE
cemectpa. OIeHKa CTETeHU JOCTHKEHHUS 00yUYalOIMMHUCS TUIAHUPYEMBIX PEe3YJIbTaTOB 00yUYeHHS
M0 AWCHMIITIMHE HIPOBOAWTCA IMPEIOAAaBATCICM, BCAYIIMM 3aHATHA IO AUCHUIIIIMHE MCETOAOM
9KCTepTHOU oreHKU. [lo mToram MpOMEXyTOYHOH aTTECTAllMM MO JUCLUUILUIMHE BBICTABISETCS
OLIEHKA «3aYTEHO» HJIN «HE 3a4TEHO».

MIxana
OLleHMBaHUA

Onucanune

BrinonHeHs! Bce BBl yueOHON pabOThl, TPeyCMOTPEHHBIE YUEOHBIM IIJIAHOM.
CTyneHT JEeMOHCTpUPYET COOTBETCTBUE 3HAHUW, YMEHHH, HaBBIKOB
NPUBEJICHHBIM B TaOJMIax TIOKa3arened, ONepupyeT NPHOOPETCHHBIMU
3auTeHo 3HaHUSIMH, YMEHUSMHU, HaBBIKAMH, IPUMEHSAET UX B CUTYalMAX IMOBBIIIEHHON
cioxkHoctu. Ilpyn 3TOM MOryT OBITH JONYIEHBl HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPyAHEHUS [P AaHAIIUTUYECKUX OIlepalusax, IepeHOCe 3HaHUU
Y YMEHUH Ha HOBBIE, HECTAHJAPTHBIC CUTYALNH.
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He 3aureno

He BbmosHeH onuH uiam Oojiee BUIOB y4eOHOH paOOTHI, MPEIyCMOTPEHHBIX
yueOHbIM M1aHOM. CTYyACHT AEMOHCTPUPYET HETOJIHOE COOTBETCTBUE 3HAHU,
YMEHMM, HaBBIKOB IPUBEIEHHBIM B TaOJIMLAX I10Ka3aTesed, JOIyCKAaIOTCs
3HAYUTEIbHBIC OMTUOKH, TIPOSIBIISICTCSI OTCYTCTBUE 3HAHHMA, YMEHHA, HABBIKOB
1o psAy ToKa3aTenel, CTYJeHT UCTIBIThIBAET 3HAUNTEIbHBIC 3aTPYyIHEHUS TIPU
OTIEPUPOBAHNY 3HAHUAMHU M YMEHUSMH TIPH UX NIEPEHOCE HA HOBBIE CUTYAIUH.

7.2. OueHOYHBbIE CPEACTBA

Bonpocel B oTKpbITO# hopme

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.

22.
23.
24.
25.
26.
27.

YKa)kuTe, 4TO TaKOE€ 3JICKTUBHBIC YCIOBUS IOJy4CHHUS HAKOIIUTEIbHBIX KYJIBTYDP.
[IpuBenuTe mpuMepsl 3JIEKTUBHBIX YCIOBUM M IUTATENbHBIX Cpel JUIsl IPOIYLIEHTOB-
CaxapoJIMTUYECKUX KIIOCTPUAUIA.

[IpuBemuTe  mpuMepbl  CO34aHUA  DJIEKTUBHBIX  YCIOBUM Ui BBLACIICHUS
a30T(UKCUPYIOINX OaKTEpUil.

B uem 3akmtoyaercs CymHOCTh OMOXMMHUYECKUX METOJOB BbLACICHHUS HAKOMUTEIbHBIX
KyJbTyp?

B uewm 3axirouaercst cymiHOCTh OMO(HU3MYECKUX METOJIOB BBIIEICHHS] HAKOMUTEIbHBIX
KyJIbTyp?

B uyem 3akirovaercs CyHIHOCTh OMOJIOTMYECKMX METOOB BBIJIEICHUS HAKOMUTEIbHBIX
KyJbTYp?

[IpuBeauTe METOIBI MOTYUYEHUS HOBBIX MPOAYLEHTOB ITyTeM TpaHCPOpPMAILIHH KJIETOK.
JlaiiTe moHATHE MyTalWH, YacToTa MyTaluil. Paznuume MyTanuii U pexoMOWHAIINH,
3 PeKTUBHOCTS.

Uro Takoe MyTareHHble (akTopbl. BO3MOXHOCTH HCHONB30BaHUS (UIMUECKUX U
XUMHUYECKAX MYTAr€HOB JUIsI CKDUHUHTA IIPOYLICHTOB.

CKpUHUHT IITAMMOB, MTOJTYYEHHBIX ITyTEM MYTallHil.

Uro Takoe pexomOuHauu? Kakne TUIibl peKOMOWHAIIUMA CYIIECTBYIOT?

CKpUHMHT IITAMMOB-PEKOMOMHAHTOB.

[Ipo6Giembl HCTIONB30BaHMS T€HHO-UHKEHEPHBIX IITAMMOB JIJISl IOJTY4YEHHUS TPOOUOTHKOB
HoBple HampaBieHust B CKpUHUHTE MTPOAYLIEHTOB aHTUOMOTHUKOB.

Hogele HanpaBiieHNs B CKpUHUHTE TPOIYLIEHTOB (PePMEHTHBIX NPENapaToB.

[ouck npoayleHTOB B-TIIMKaHOB U3 TPYIIIBI 0a3UIMOMHUIIETOB.

CoBpemeHHbIe TpeOOBaHM K OTOOPY IITaMMOB-IIPOAYLIEHTOB MTOJIMMEPOB JJISI MEUIHBI.
Ilouck HOBBIX MPOIYLEHTOB OMOJIOTMYECKHUX JUISI HMCIIOJIB30BAaHHUS B pereHepaTHBHOM
MEJUIINHE.

CoBpeMeHHBII 3Tanm pa3BUTHs MOMCKA M CKpPUHUHTA THOPUIOM s OMOTEXHOJIOTHH
MOHOKJIOHAJIBHBIX AHTHUTEIL.

OcHoBHbIE HaNpaBJIEHUS CKPUHHUHTA IPOIYLIEHTOB IIOJMOKCHAIKAaHOATOB.

CKpPUHUHI T'€HHO-WH)KEHEPHBIX IITAMMOB JUIsl MOJYYEHUS HMMYHOMOIYJIUPYHOIINX
IIpernaparoB OEIKOB.

CKpUHUHT NPOIYIIEHTOB Ui pa3pabOTKH HOBBIX T€HHO-UHKEHEPHBIX BaKLIMH.
[Iepeunciure METOABI OAAEPKAHUS KYIbTYP KIETOK PACTCHUM.

[Iepeuncnure MeTOABI MOANEPAKAHUS KYIbTYP KIETOK )KUBOTHBIX.

JlaliTe XapaKTepUCTUKY UCCIEN0BATEIBCKUX U CEPBUCHBIX KOJUIEKIIUI

[IpuBeaute 3Tanbl 1ENOHUPOBAHUS TIPOAYLIEHTOB JIIsl OMOTEXHOJIOTHH.

[IpuBenuTe 3Tanbl NATEHTOBAHUS MIPOAYIIEHTOB JUI OMOTEXHOJIOTHH.
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28. OcoOEHHOCTH JENOHUPOBAHUS KYJIbTYP T€HHO-WH)KEHEPHBIX IIITAMMOB TIPOYIICHTOB?
29. Uro Takoe OMOJOTHYECKHE PECypCHBIE IICHTPHI?
30. Ykaxure, 4eM OTIMYAETCS KYJIbTYpa KIETOK )KMBOTHBIX OT IIOCTOSIHHOM JIMHUM KJIETOK.

TecToBble 3aJaHNA K JTUCHUILINHE

Bonpoc 1. Beigenure noHsiTne «cynepnpoayueH ™ st 0HOTEXHOJOTrH4eCKOoro npomecca
A) KyJbTypa IpoJIylieHTa, CIIOCOOHAsi CHHTE3UPOBATh 11€JIEBOM ITPOIYKT
b) kyapTypa mnpoayleHTa, CIOCOOHAas CHUHTE3MpPOBATh ILEJIEBOM MPOAYKT B
aorapugmuueckoit gasze pocra
B) kynbeTypa npoayueHTa, cnocoOHasi CHHTE3UPOBATh 1eNIEBOW MPOAYKT B CTALIMOHAPHON
(haze pocta
I') KyabpTypa mpoayleHTa, criocoOHasi CUHTE3UPOBaTh 1IEJIEBOW MPOIYKT B KOJIWYECTBE,
IPEBBILIAIOIIEM Y IPYTHX IPOAYLIEHTOB
J1) KynapTypa mpoayleHTa, COCOOHas CHHTE3WpOBATh IENEBOM MPOAYKT B (a3e pocra
OTMHUpaHUS

Bomnpoc 2. Ykaxurte, Kakylo KyJbTyPy MOKHO HCII0/1b30BaTh VI CKDUHHHIA IPOAYLEHTOB:
A) nepsuunyto — TOJIBKO YTO U30JIMPOBAHHYIO U3 IPUPOTHON HOIYJIALUH
B) cyb6kynvmypy — nomyueHHy1o B pe3ynbTaTe KIOHUPOBAHUS MEPBUYHON KYJIBTYPHI
B) naccuposanuyro — xynbTypy, NpoIeIIyt0 MHOTO Iaccaxel Ha cpeax
I') kynpTypy ¢ yKazaHueM spemeHnu unkybayuu (4eTbipexyacoBasi, CyTo4Has U T.1.);
) cnaiio-kynemypy, BBIPALLICHHYIO Ha MPEIMETHOM CTEKIIE, MOKPHITOM TOHKHM CIIOEM
MATATEILHON CPebl

Bonpoc 3. AHasmTHYeCKas CeJIeKIHA - ITO:
A) 0TOOp ILITAMMOB-IIPOIYLIEHTOB, IOJYYEHHbIX IIyTEM THOPUIN3ALIUU KIETOK pa3IU4HbIX
BUJIOB U BBIJIEJICHUS ITOJIOKUTEIBHBIX IPU3HAKOB T10 MPOYKTUBHOCTH
b) orbGop mTaMMOB-IPOJYLIEHTOB U BBIACICHUS MOJOXKHUTEIbHBIX MPU3HAKOB IIO
MPOJYKTUBHOCTHU_M3 U30JISTOB, TEHOTHUIIBI KOTOPBIX YK€ HMEIOTCS B KOJUIEKLIHSX
B) or6op mTaMMOB-IpOJYLIEHTOB, MOIXY4YEHHBIX IyTeM T'MOpUIU3alMHU KIETOK OJIHOIO
ICHOTUIIA W BBIJCICHUS IOJOXKUTEIBHBIX IPU3HAKOB II0 CTENEHH BBIPAXKXECHHOCTU
3HAYUTENIBHO BBILLIE YEM Y UCXOHBIX IITAMMOB

Bonpoc 4. KomOunaTuBHasi (KOMOMHAIIMOHHAS)_CeJIEKIIMS - ITO:
A) 0T60Op WTaMMOB-TIPOIYLIEHTOB, MTOJIYYEHHBIX ITyTeM T'HOPHIN3AIINH KJIETOK Pa3INIHbIX
BHJOB U BBIACIICHUSA TOJOKUTCIIBHBIX ITPU3HAKOB 110 IIPOAYKTHBHOCTHU
b) otbop mTamMMOB-IPOIYLIEHTOB W BBIIEICHUS TOJOXKUTEIBHBIX MPU3HAKOB IO
NPOAYKTUBHOCTU U3 U30JIATOB, TCHOTHUIIBI KOTOPBIX YIKC UMCIOTCS B KOJUICKIUAX
B) otOop mTamMMOB-IIPOAYLIEHTOB, MOJYYEHHBIX IMyTE€M THOPHUIM3ALUU KIETOK OJHOTO
TCeHOTUIIA W BBIJCICHUS TOJOXKHUTEIbHBIX TPU3HAKOB 10 CTENEHH BBIPAKECHHOCTU
3HAQUUTENILHO BBIIIE YEM Yy UCXO/JHBIX IITAMMOB

Bomnpoc 5. TpancrpeccuBHasi cejieKIMs - 3TO:
A) 0TO0p MTaMMOB-TIPOIYIICHTOB, MMOTYYSHHBIX ITyTEM THOPHUIN3AINH KIETOK PA3TUYHBIX
BHUJOB U BBIACIICHUSA MTOJOXKUTCIIbHBIX MMPU3HAKOB IO IIPOAYKTHBHOCTHU
b) ot0op mTaMMOB-MIPOAYLIEHTOB U BBIIEICHUS TOJOXKHUTEIbHBIX MPU3HAKOB IO
MPOJAYKTUBHOCTH_U3 U30JI5TOB, TEHOTHUIIBI KOTOPBIX YK€ UMEIOTCS B KOJUICKIUAX
B) or6op mTaMMOB-TIPOJYIIEHTOB, MOJXYYEHHBIX IyTeM THOPUIM3AIMHA KIETOK OJIHOTO
TEHOTUIIA W BBIJCICHUS TOJOXKHUTEIbHBIX IPU3HAKOB 10 CTENEHH BBIPAKECHHOCTU
3HAQUUTEIILHO BBIIIE YEM Yy UCXO/HBIX IITAMMOB
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Bonpoc 6. VYkaxkure, Kakue NPUHIUNBI W MeETOAbl HCHOJbL3YHT JIsi CKPHUHUHIA
TePMOPUJIBHBIX IITAMMOB-NPOAYIEHTOB (ePMEHTHBIX MNPeNnaparoB LeJLII0Ja3 BHI0B
Bacillus megaterium (V1) u Bacillus subtilis (V11)

A) ciocoOHOCTH pacTH MpH 3HAYEHUAX TemrepaTypsl 15-25° C

b) cmocobHOCTE pacTu mpu 3HAYEHHUSIX TeMIiepaTypbl 25-35° C

B) cniocobHoCTh pacTu npu 3HaUeHUSX TemiepaTypsl 35-45° C

I') cnocobHOCTh CUHTE3UPOBATH PEPMEHT LIEJLII0Ia3y MIPU BCEX 3HAYCHUSIX TEMIIEpaTyphbl

M) ciocoOHOCTh CUHTE3UPOBaTh (PEPMEHT LIEJUII0NIA3y TOJBKO MPH BHICOKUX 3HAYCHUSX

TEMIEPaTyphI

Bonpoc 7. Ykaxkure 1isl 4ero NMpUMEHSIIOT OJUTOHYKJIEOTHIHbII MUKPOYUII CKPUHUHIA
MHKPOOPTraHU3MOB:

A) JJId TIOUCKA U BBIACJICHUA IITAMMOB-IIPOAYLICHTOB 6€Ta-J'IaKTaMHI>IX aHTI/I6I/IOTI/IKOB

b) ans moucka v BbIIETICHUS TECTOBBIX IITAMMOB OIpe/ielieHHsl OeTa-1akTamas

B) nns quarnoctuky reHoB OeTa-JakTaMas pacIIMpEeHHOTO CIIEKTpa

I') nns moncka MHrHOUTOPA-PE3UCTEHTHBIX OeTa-TaKTaMas MOJIEKYJIIPHOTO Kilacca

Bonpoc 8. Beigesnre nmpuemMbl CKPHHHHIA, HCHOJb3yeMble /ISl MOJMYy4YeHHs] INTAMMOB
rpuOOB-NPOAYLEHTOB OMONEeCTHIM/I0B, MCIIOJIb3YyeMbIX /ISl 3AIMThHI pacTeHuil oT 0os1e3Heil
A) oIleHKa aHTarOHUCTHYECKOW aKTUBHOCTH B OTHOIIIEHUH BO30YIuTENs O0I€3HN
b) orieHka npoyKTHBHOCTH IO OGHOMacce MPH Pa3IuyYHbIX YCIOBUAX KYJIbTHUBUPOBAHUS

B) otcyTcTBHE pOCTCTUMYINPYIONIEH aKTUBHOCTH B OTHOLIEHUH PACTEHUM

I') Hanuuue pocTcTUMYNUpPYIOIIEH aKTUBHOCTH B OTHOLLEHUH PACTEHUM

J1) oTCyTCTBUE MAaTOT€HHOCTH B OTHOLLIEHUHU TETIJIOKPOBHBIX )KUBOTHBIX U UEJIOBEKA
E) Hannune naTOreHHOCTH B OTHOIIEHUH TEIVIOKPOBHBIX KUBOTHBIX U YEJIOBEKA

Bonmpoc 9. VYkaxure Heo0XoguMble cHenMajbHble MeTOAbI /JIA CKPUHHMHIA
TEePMOTOJICPAHTHBIX IITAMMOB-IPOAYLICHTOB ApaxuA0HOBOW KkucaotTel Mortierella alpina
Peyronel

A) TOJIEPaHTHOCTh K COJIHEUHOMY M3JIy4EHUIO

b) ncnonp3oBanne MHAYLIUPOBAaHHOTO MyTareHes3a

B) onenka crnekTpa TOJEPAaHTHOCTH K TEMIIEpATYpHOMY AMANa30HY KyJIbTUBUPOBAHUS C

COXpaHEHHUEM MPOYKTUBHBIX CBOWCTB IITAMMOB

I') onienka MopdonoruyecKrx CBOMCTB MNPy KyJIbTUBUPOBAHUH IIPU PA3IUYHBIX 3HAUCHHIX

TEMIIEPATYPBI.

Bonpoc 10. Ucnonb3oBanne meroga GWH-ckpuHMHTIa 1JIsl IOMCKA MPOJYLIEHTA MO3BOJIsIeT:
A) BBIIENUTD HITAMMBI U3 Pa3IMYHBIX SKOJIOTMYECKUX HUII YCIOBUN
b) ycraHoBuTh HanmuuMe KIETOK, HWMEIOIMX onpenaeneHHbii  yuacrok JIHK
MHKPOOPTraHU3MOB, OTBEYAIOIIUX 32 OMOCUHTE3 HEOOXOJMMOI0 MPOIyKTa
B) onpenenuth yciaoBUs BBIAEIEHUS U KyJIbTUBUPOBATH TPOYLIEHT.

Bonpoc 11. /Ing moucka mpoAyleHTOB NPOOHOTHKOB HeO00XOAMMO NPOBECTH CKPHHHMHI
U30JIITOB MO CJEAYIOIHM TPeGOBAHUIM:
A) IpOAYIIEHT TOJIKEH OBITH BBIICIICH M3 KUIIICYHUKA KUBOTHBIX MJIH YEIIOBEKA
b) npoaytieHT noykeH OBITH BBIACIICH U3 JIFOOOT0 MPUPOIHOTO 00BEKTA
B) nponyneHnt nomxex, 00J1aaaronre aHTHMUKPOOHOH aKTUBHOCTHIO B OTHOIIICHUH
MATOTEHHBIX M YCIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB Y€JIOBEKA U KUBOTHBIX
I') oToOpath PO IyIIEHTHI, HMEIOIINE TUIa3MHUIbI PE3UCTEHTHOCTH K aHTHOMOTHKAM
) orobparh NpPOAYLEHTH, HE HWMEIOIIME IUIa3MUABl PE3UCTEHTHOCTH K
aHTUOMOTHKAM
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Bomnpoc 12. Ykaxure, Kakue NPU3HAKH UCIOJb3YIOT B OMOJIOTMYECKOM MeTO/le Bbl/IeJIeHUs
KYJbTYP NPOAYIEHTOB

A) n3buparenbHO yOUBarolue KIETKH TOKCHYECKHE BELLIECTBA

b) ucnonp3oBanue cnennPpuueckrux X035€B Ui BbAEIIEMOro OpraHu3Ma

B) BemiecTBa- 6MoI0rHUYECKHE HHINKATOPBI POCTa

I') mpenmy111€CTB HEKOTOPBIX MATOI€HHBIX CBOMCTB MUKPOOPraHU3Ma

J1) MICTOYHUKH NMUTAHUS XO39UHA.

Bonpoc 13. Beigesanre, kakue NPpOAYLUEHTHI SIBJIAIOTCH KIOHUPOBAHHBIMH:
A) B monyJsIMK KOTOPBIX KIETKH pa3INYHbIX BUJIOB 0€3 mpeodiiajaHus OJHOrO BUJIA
b) B monynsnuuu KOTOPBIX KIETKU TOJIBKO OJTHOTO BUAA
B) nonynsiium, nonydeHHbIE U3 OAHOW KIIETKU
I') B momymsiiiuy KOTOPHIX KIETKU Pa3InYHbIX BUAOB C peo0IajaHusl OJHOTO BUIA
J1) nomynisAnus OJJHOTO BUJIA, BBIIEIEHHAs B ONPEAEICHHBIX YCIOBUSIX B ONPEIEIIEHHOE
BpeMsl.

Bonpoc 14. Ykaxure, Kakue KYJbTYpPbl NPEeINOYTHTEJbHO JIy4Yllle HCIOJb30BATH s
AeJbHEHIero CKpUHNHIa INTAMMOB-TIPOAYLICHTOB:

A) B onyJsIiMK KOTOPBIX KIETKH pa3Iu4HbIX BUJIOB 0€3 peodiajaHus OJHOIO BUJIA

b) B nmomynisiuu KOTOPBIX KIJIETKH TOJIBKO OAHOIO BUA

B) momymsiiuy, moyy4eHHbIe U3 OJHON KIETKU

I') B momynsiiiuy KOTOPBIX KIETKU Pa3InYHBIX BUAOB C Ipeo0IajaHus OJJHOTO BUA

J1) monmynsinust OTHOTO BH/IA, BBIJICJIEHHAS B ONPEACICHHBIX YCIOBUSIX B ONPEAEICHHOE

BpeMs.

Bonpoc 15. Beigeiure nNopsAoK 3TANOB MOJYYEHUS YUCTON KYJbTYPHI LI JaJbHEHIIEro
CKPMHHMHIA IPOAYLEHTA U3 MOATO0TOBJEHHOI0 00pa3ua:

A) noceB o0pasiia Ha 3JEKTUBHYIO TUTATENBHYIO CPey ¢ MCTOUHUKAMM MTUTaHUS,

KOTOPBIE IPEUMYILIECTBEHHO YTHIM3UPYET BbIACIsIEMas IOMYJIALHUS BUAA

b) pacceB HakONMUTEIBHOM KYJIBTYPHI

B) nosydyeHnne n301MpoBaHHbBIX KOJIOHUN U MX MUKPOCKOIIMYECKHUI aHAIN3

I') mpoBepka 4MCTOTHI BBIIEIEHHBIX U30JISTOB KYJIbTYP MOJIEKYJISIPHO-T€HETUYECKUMU

METOJaMHU

J1) olieHKa MPOyKTUBHOCTH MOJTYYEHHBIX H30JISATOB.

1) b-B-J1-I'

2) B-T'-A-B-/1

3) A-b-B-I'-/]

4) B-b-J1-A

Bonpoc 16. /I;11 noJiyueHus1 NPOAYHEHTOB OMOMACC MCIIO0JIB3YIOT NOKAa3aTe/b, KOTOPbIil
Ha3bIBaeTCs HHAEKCOM POCTa MPOAYLEHTa, YKAKNTE, KAKOM:
A) yBenudeHue 4yuciia 0cooeil B JIOKaJIbHOM MOMYJISLUH, BBI3BAHHOE UX PA3MHOKEHUEM
b) ynBoenue uncna ocobeil B momynsuuu
B) ckopocth pocTa nomynsuuu
I') ynenbHast ckopocTh pocTa MOMyJIALUN
J1) yiBoeHune Bcex YUHMThIBaEMbIX IapaMeTpoB Ouomaccel nomyssiuu: 6enka, PHK, JTHK
Y BHYTPHUKJIETOUHON BOJbI

Bomnpoc 17. Ykaxure, Kak Ha3bIBaeTcsi 0MHOTEXHOJOTHYeCKHUil MPOoLecc, NPy KOTOPOM
BbI/ICJISIIOT NPOAYLHEHTHI, YTHWIM3HPYIOLIHE TOKCHYeCKHEe COeJHHEeHUS

A) buocunres

b) buorpanchopmarus
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B) KynetuBupoBanue
I') buookucnenue
/1) BeienaurBanue

Bomnpoc 18. YcranoBuTe cooTBeTCTBHE:
1. Kynerypa usonupoBaHa BOEPBEIE U3 IIPUPOIHOIO UCTOUYHHKA
2. KynbTypa noiydeHa B pe3yjbTaTe KJIOHUPOBAHHS KIETOK IEPBUYHON KyIbTYPbI
3. KyneTypa npolmia MHOTO IIEPECEBOB Ha CPEIax
4. KynbTypa BeIpocIIas B a3poOHBIX
5. KyneTypa BeIpOCIIas B aHadPOOHBIX YCIOBHSX
a. Ana»poOHas
0. [TepBuunas
B. [laccupoBannas
r. AdpoOHas
1. CyOkynbTypa
IIpasunvhviti omeem.
A) 1-r; 2-11; 3-B; 4-0; 5-a
b)1-6; 2-a; 3-B; 4-1; 5-1
B) 1-6; 2-n; 3-a; 4-B; 5-1
I') 1-6; 2-n1; 3-B; 4-1; 5-a

Bomnpoc 19. IlpoxyuenTsl BUTaMiuHa B12 BbIIEJSAIOT Cpeiy BUA0B:
A) Aspergillus awamori
b) Propionibacterium shermanii
B) Pseudomonas denitrificans
I') Methanosarcina barkeri,
1) Micromonospora purpureae
E) Candida lypolytica

BOl'[pOC 20. I[.Tlﬂ MOJIYIY€HHUSI BBICOKOINMPOAYKTHBHBLIX IITAMMOB-IIPOAYUHECHTOB IEKTHHA3

CKPUHUHT MPOBOIAT CPeIU BUIAOB:
A) Aspergillus foetidus
B) Propionibacterium shermanii
B) Pseudomonas denitrificans
I') Methanosarcina barkeri,
1) Micromonospora purpureae
E) Candida lypolytica

Bonpoc 21. Jlusi mosy4eHHsi BBICOKONPOAYKTHBHBIX IITAMMOB-NIPOAYLEHTOB KCHJIAHA3

HCNOJb3YIOT IITAMMBbI BUAA Aspergillus awamori:
A) mostydeHHbIe U3 PUPOIHBIX OOBEKTOB ITyTEM CKPUHUHTA «JUKHX» ITAMMOB
b) momydeHHbIe ¢ TOMOIIIBIO MyTareHesa

B) nonydennsie ¢ momouipio Texnosnoruu pekomonnanTHeix JJHK kak perunuenTa reHoB

KCuj1aHa3

I') monmyyeHHble ¢ MOMOIIBIO TexHOJIOrMM pekoMOMHaHTHBIX JIHK kak 1goHOp TeHOB

KCHJIaHa3

Bonpoc 22. K ki1accn4ecKMM MeTOAaM CKPHHHHIA MPOAYLIEHTOB € BHICOKOI
AHTHOMOTHYECKOH AKTHBHOCTBHIO OTHOCHT:
A) TTIOMCK KOJIOHWI OaKTepHid, TAIOMUX OOJBIIME 30HBI TPOCBETIICHHS B OTHOLIIEHUHN
TECT-IITaAMMOB
b) nocnenyromee onpenenenne MUK B 0THOLIEHMH TECT-IITAMMOB
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B) koMOMHATOPHYIO XUMHIO U BBICOKOTIPOU3BOAUTEIbHBINA CKPUHUHT OMOJINOTEK
XUMHAYECKHX COCJIUHEHUM

Bomnpoc 23. ITosyyeHue NpoayueHTa [JIIOKAMIJIA3bl IPOBOIAT:
A) ¢ MOMOIIBI0 METOAa CKPUHHUHTA «IUKUX)» IITAMMOB, BBIJEICHHBIX M3 MPHUPOIHBIX
00BEKTOB
b) ¢ momompio MyTarenesa nmpupoaHBIX mTaMMOB Aspergillus awamori
B) nonyuenue ¢ nmomoursio TexHonoruu pekomOunanTHeix JIHK kak peuunmnuenTta renHos
TIIIOKoaMunassl Aspergillus awamori, a noHopa npoxxu Pichia pastoris
I') monyuenue ¢ momompio TexHojgoruu pekomOunanTHeix JIHK kak penunuenTta reHoB
TJTFOKOAMUJIa3bl Ipoxoku Pichia pastoris, a nonopa Aspergillus awamori

Bonpoc 24. K coBpeMeHHBIM MeTOAaM CKPUHUHIA MPOAYIEHTOB ¢ BLICOKOM
AHTHOMOTHYECKOH AKTHBHOCTHIO OTHOCST:
A) TIOHCK KOJIOHUN OaKTepuid, TaromuX OOJBIINE 30HbI POCBETICHUS B OTHOIIICHUN
TECT-IITAMMOB
b) nocnenytomiee onpenenenre MUK B oTHOIIEHHH TECT-IITAMMOB
B) koMOMHATOPHYIO XUMHIO W BBICOKOTIPOU3BOAUTEIBHBINA CKPHHUHT OHOIHOTEK
XUMHYECKHUX COeTUHEHUN

Bonpoc 25. Kakue coBpeMeHHbIe TEXHOJOTHM CKPHHHMHIA IMO3BOJSKT OOHAPYKHMTH
NPOYLUEHTOB HOBbIX AHTHOMOTHKOB B NPUPOAHBIX IKOHHIIAX:
A) noceB 00pa3lia aH MJIOTHbIE MUTATEIbHbBIE CPEABI JJISI U30JIMPOBAHMS KOJIOHUM
b) mnonHOreHoMHOE CEKBEHMpPOBAHHE MPUPOAHOro obpaszua 0e3 KyJIbTUBUPOBAHMS
MHUKPOOPTaHU3MOB
B) akrtuBanus MojyamuMx TE€HOB OaKTEepUM-NPOAYLIEHTOB IyTEM pPEKOMOWHAHTHOM
9KCIPECCUU
I') GuonHpOpMaTHUECKUIl aHAIN3 U METO/1bl, OCHOBAHHbIE Ha KJIACTEPU3AIH [€HOB
J1) MeTol1 «IIpUMaHOK»

Bonpoc 26. Ucniosib30BaHHe HOBBIX OAX0/A0B K KYJIbTHBHPOBAHUIO «HEKYJIbTHBHPYEMBIX)»
NMOYBEHHBIX OakTepHii KaK aJbTePHATHBHBIH NOAX0A K mpolJjieMe NOMCKA HOBBIX
NPOAYLEHTOB AHTHOMOTHKOB 3aKJII0YAEeTCH:
A) B HCIIONIB30BAHUH MPOLIECCAa UMMOOMITU3AIMH MTPOIYLIEHTOB Ha HOCUTEIISAX
b) B KynbTHBUPOBAHUY €IMHUYHBIX TOYBEHHBIX OAaKTEpUil B UX MPUPOJIHOM OKPYKECHHUHU,
C UCIOJIb30BaHUEM MOITYIIPOHULIAEMON MEMOpaHbI
B) MeTon MukpogronIHbIX 1ATHOPM IMYJIBCHOHHOT0 3D-CKpUHUHTA B U30JIMPOBAHHBIX
MHUKPOKOMIIaPTMEHTaX
I') kynbTUBHpOBaHUE OTAENBHBIX KJIETOK B KalIsAX OMYJbCUU IS CKPUHHUHTA
PE3UCTEHTHBIX OAKTEPU C OLIEHKONW OAKTEPHOIUTHYECKON aKTUBHOCTH

Bonpoc 27. Ilouck HOBBIX NMPOAYLHEHTOB AHTHOMOTHKOB HEO0XO0AMMO NPOBOAHUTH Cpeau
00beKTOB MUKPOOHOTHI:

A) yenoBeka

b) xuBOTHBIX

B) pacrenuit

I') sxcTpeMoUIBHBIX 30H MTOYBBI

J1) axcTpeMO(PHIIBHBIX 30H BOABI

E) Bce BapraHTBI BEpHBI

Bonpoc 28. Metoa yJbTPaBbICOKONPOU3BOAUTEILHOIT0 CKPUHMHIA NPOAYLEHTOB
AHTUOMOTHKOB 3aKJII0YAETCH:
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A) B KyJIbTUBUPOBAHUH B JKUJIKOW CpPeJie B MOHOKYJIBTYPE U3 OJTHON KICTKH

b) B KynbTHBHpPOBaHMY HA TBEPAOH MUTATEIBHON CPEIE C TECT-IITAMMOM I1ATOT€HOM

B) KouHKancynAuMM HMHIUBUAYAIbHBIX IPEACTABUTENEH MHKPOOMOTBI B  KaIULIX
OMOCOBMECTUMOI JBOMHON 3MYJIbCUU BOJAa—Macjl0—BOAAa C PEHOPTEPHBIM MITAMMOM-
3¢ pexTopoM maToreHa-MHIICHHA

I') akTuBamusi MONYAIIMX TEHOB OaKTEPUU-TIPOAYIIEHTOB IyTeM pPEKOMOMHAHTHON
JKCIIpeccuu

Bonpoc 29. O0menpuHATHIMA KPUTEPUSIMH /IS CKPMHHHIA IPOJAYLEHTOB 0AKTePHOLHHOB
SIBJISIIOTCSI XapaKTepHble NPOAYKThI OHOCHHTE3a, IPOSABJISIONINE:

A) aHTHOaKTepuUaTbHOE JCHCTBHE CHHTE3UPYEMBIX INTAMMOM CyOCTaHIM Ha
OJIM3KOPOICTBEHHBIE MUKPOOPTaHU3MBI

b) ummyHuTeT NpoAyIIeHTa K COOCTBEHHOMY OAaKTEPUOLIUHY

B) o0Opa3oBanue <«IakyH» - TpOSBICHHE JIETATHLHOTO CHHTE3a OaKTepUOIMHA ISt
€IMHUYHOU KIIETKU-TIPOIYLIEHTA

I') oTcyTcTBHE MPOAYKTOB OAKTEPUOIIMHOB JUTHYECKOTO JCWCTBUS, CBOWCTBEHHOTO
dhepmenTam

J1) He mpHUHAIEKHOCTD K OenkaM (HU3KOMOJICKYJISIPHBIM HIIA BEICOKOMOJIEKYJISIPHBIM ).

Bomnpoc 30. IIpyurHa HEBO3MOKHOCTH HEMOCPEACTBEHHOM IKCIPECCHH IeHa Ye0BeKa /I
NOJIy4eHHs PeKOMOMHAHTHBIX KJIETOK MPOAYIeHTOB-NPOKAPHOT:

A) BbICOKasi KOHILIEHTpAIUs HyKJIea3

b) HEBO3MOXXHOCTD PETUIMKAIIAN TIIIA3MH/T
B) otcyTcTBHE TpaHCKpUNIIIMK

I') He BO3MOXKHOCTb CIIalicuHra.

K04 k TecTOBBIM 3aJaHUAM:

Ne Bonpoca | 1 2 3 4 5 6 7 8 9 10
OTtser r b b b B B,A |B,I' |A, b, |bB |b
r

Ne Bompoca 11 12 13 14 15 16 17 18 19 20
OtBer A, b, |B T r 1 r r b b, B,| A, 1

A LI
Ne Bompoca | 21 22 23 24 25 26 27 28 29 30
OtBer B A,b | T B b, B, | b E B A, b, | b

r B, I’
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