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1. Heau, 3212494 ¥ NJIAHMPYeMbIe pPe3yJabTAThI 00y4eHHUs M0 JUCHUILJINHE

OCHOBHBIMHU TIETISIMH OCBOCHUS TUCIMILIMHBI «BHOTEXHOIOTHS TIOJTMMEPOB) SIBIISIETCS

- ¢dopMUpOBaHHE Y CTYICHTOB HEOOXOAMMBIX 3HAHUH O HOBEWIIUX HAMPABICHHSIX
OMOTEXHOJIOTHYECKOW HAYyKHM M TPAKTHKH CO3JaHUS HSKOJOTUYECKH YHCTBIX TOJMMEPHBIX
MaTepUaIoOB C TMOJE3HBIMH CBOWCTBAMU JUIsI PA3IUYHBIX Cep ACATEITHLHOCTH U, MPEKIE BCETO,
OMOMETUITMHBI KaK OJJTHOM M3 KIIFOYEBBIX MTPOOJIEM COBPEMEHHOCTH;

- W3y4YeHHUE BOIMPOCOB HCIIOJIB30BAHUS PA3IUYHBIX IMOJMMEPHBIX OHOMATEpUaIOB Kak
OCHOBBI HMMIUIAHTATOB, COPOCHTOB W JIMATHOCTUYECKHUX TECT-CUCTEM M BCIOMOTATEIBHBIX
MaTepuaioB B (apMalul U OWOTEXHOJOTMH W JAPYTUX MPOMBIIIICHHBIX TEXHOJOTHUSAX U
npuOOPOCTPOCHNUH;

- (dopMupoBaHWE 3HAHUKW O KyJIbTypaX MHUKPOOPTaHU3MOB,
OMOTEXHOJOTHUYECKUX TPOIIeccax MOTYYCHUs Pa3IUYHBIX TOJUMEPOB;

- (dopMupoBaHHE 3HAHWW O BIHSHAU TIOJMMEPHBIX MATEPHAIIOB HA CHCTEMBI
FeMOCOBMECTHMOCTH, OHWOJETPaJallii, HCIBITAHUSAM Ha OHOCOBMECTUMOCTh, CTEPHUIIM3AIMIO
OMOTEXHOJOTHYECKHUX IOJIMMEPOB, METOAaM MOJU(HUKAIMK OMOJOTUYECKH aKTUBHBIX BEIICCTB
MOJIMMEPaMH, CO3JITaHHIO KOMIIO3HIIMOHHBIX MaTEPUAIOB.

K 3agauaM wW3ydeHHs] AWCHMUIUIMHBI CJIEAYeT OTHECTH MPUOOPETCHHUE CTYICHTOM
NPaKTUYCCKUX 3HAHWUN M HABBIKOB, HEOOXOJAUMBIX OyaylIeMy CIEIUATUCTY Uit 000CHOBAHHBIX
pelIeHH, TIPW OpTaHW3allid W MPOBEICHUU OMOTEXHOJIOTHMYECKHX IPOIECCOB B OymyIiei
poECCUOHATILHOMN IeATEILHOCTH.

O6yuenne mo gucuurmimHe «buotexHomorus
(dbopMHpoBaHUE Y 00YUArOIIUXCS CICAYIONIMX KOMIIETCHIIN:

HCIIOJIb3YCMBIX B

IMOJIMMEPOB» HaIrrpaBJICHO Ha

Kox v nanmenoBanue
KOMIIeTeHIN I

NHaukaTopbl J0CTHXKEeHUsT KOMITeTeHITHH

OIIK-8. Criocoben
pa3zpabaTheiBaTh HAy4HO-
TEXHUYECKYIO U HOPMATHBHO-
TEXHOJOTUYCCKYIO
JOKYMEHTAIUIO Ha
OMOTEXHOJIOTHYECKYIO
MPOYKIINIO, TOTOBUTH
MaTepuraIbl JJId 3alllUThL
00BEKTOB MHTEIUIEKTYATbHON
COOCTBEHHOCTH

NOIIK-8.1. 3naet npaBuia pa3pabOTKU HAYYHOU U
HOPMAaTHUBHO-TEXHOJOTUYECKON JOKYMEHTAINH B
OMOTEXHOJIOTUU M CMEXHBIX AUCHUILIUH C IeJIbI0 HAYy4YHOM,
MAaTEHTHOM ¥ MAPKETUHTOBOM MOJAEPKKU MPOBOIUMBIX
(byHIaMEHTaIbHBIX UCCIIEI0BAHUI U TEXHOIOTMUECKIX
pa3zpaboTok

NOIIK-8.2. 'oToB K 3amuTe 00bEKTOB HHTEIUIEKTYaIbHON
CcOOCTBEHHOCTH U KOMMEPLIMATU3ALUHU TIPaB Ha O0BEKTHI
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH

NOIIK-8.3. Bnageer MmeToaaMu 3aIuThl 00BEKTOB
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH U O(hopMIIeHHUs
JOKYMEHTAIUU JJI1 KOMMepLUaIn3aiy MpaB Ha 00bEKTHI
MHTEJUIEKTYaJIbHONH COOCTBEHHOCTH

[1IK-4. CnnocobeH nmpoBOAUTH
MOJITOTOBUTENIbHBIE PaOOTHI
UISL OCYIIIECTBIICHUS
OMOTEXHOJIOTMYECKHX
nporieccos noiaydenuss bAB

NIIK-4.1. 3naer TexHosnoruto nosydenust bAB; npaBuna
paboThI ¢ KyIbTypaMHU MUKPOOPTaHU3MOB, KJIETKaMU
pacTeHUi U )KUBOTHBIX, BUPYCAMH; METObI IPUTOTOBJICHHUS
MUTATENbHBIX CpeJl; TPeOOBaHUS MPOU3BOACTBEHHON
CaHUTapUH, ACETITUKH, IO’KapHON OE€30MaCHOCTH U OXPaHbI
TpyZAa; METOABI OJACPKAHUSA YNCTON KyJIbTYpPBI IIITAMMA
MUKpPOOPraHu3Ma-MpoAyLIeHTa; IpaBuiia paboThI ¢
aBTOKJIABOM; TPEOOBAaHUS K CTEPUIIM3AIIMU MTUTATEIBHBIX
Cpell; mpaBuiia SKCIUTyaTallii OMOTEXHOJIOTUYECKOTO
o0opymoBaHus

NIIK-4.2. YMeeT npou3BOAUTh pabOTHI IO CTEPUITU3AIIUN
71a00paTOPHOI! MOCY/AbI U MHCTPYMEHTOB; OTOMPaTh 00pa3IIbl
MHUKPOOPTraHU3MOB, KJIE€TOK PACTCHHUH U )KUBOTHBIX, BUPYCOB




U3 IPUPOIHOM CPEIbl; TPOU3BOIUTH TOCEB OMOIOTUYECKOTO
MaTepuaia ¢ b0 MOTYYCHHS HAKOMUTEIbHOU KYJIbTYpPhI
JUTSL IPOBE/ICHUS] OMOTEXHOJIOTUYECKOTO MPOIIecca;
MIPOU3BOIUTH MPEABAPUTEITHHYIO 00pabOTKY CHIPbSI,
UCTIOJIB3YEMOTO JIJISl IIPUTOTOBJICHUS TUTATEIIbHBIX CPEII;
MIPOU3BOJIUTH MIEPECEB MHOKYJIISTHTA C IENIBbIO BBIJCICHUS
YHCTOW KYJBTYPHI IITAMMa MUKPOOPTaHU3Ma-TIPOIYIICHTA
JUTSI TIPOBEJICHUST OMOTEXHOIOTHYECKOT0 TIPOIIECcca; MPOBEPSThH
OJTHOPOJTHOCTh YUCTOM KYJIBTYpBI IITAMMAa MUKPOOPTaHH3Ma-
MPOJYIIEHTA 10 MOP(HOIOTHUECKUM U (PUZUOIOTHIECKUM
NpU3HAKAM; IPOU3BOIUTH PA0OTHI 10 BOCCTAHOBIICHUIO

IO UIM3UPOBAHHON ITAJIOHHOHN KYJIbTYPBI U TIOIIEPIKUBATH
ee KHU3HECTIOCOOHOCTh

HIIK-4.3. Bnageer MeTogaMu MOArOTOBKHU
OMOTEXHOJIOTMYECKOM TOCYbl K 000PYIOBaHHS JJIs
MIPOBEICHUST OMOTEXHOJIOTHYECKOTO MPOIIeCCa;
OHMOJIOrMYeCKHX 00BEKTOB U MAaTECPHAJIOB VIS
OMOTEXHOJIOTMYECKOTO TPOIIecca; MPUTOTOBICHUS
MUTATEIBHBIX CPEJ ISl KyJIbTUBUPOBAHHMS
MHUKPOOPTaHU3MOB-TIPOIYIIEHTOB, KIIETOYHBIX KYJIBTYD
JKUBOTHBIX U PACTCHHIA, BUPYCOB 3a/IaHHOTO
COCTaBa; BBIICIICHUE U MTOJICPIKAHUE YUCTHIX KYJIBTYP
MUKPOOPIaHU3MOB — MPOoylieHTOB BAB; oxxuBieHus
KYJIBTYP MUKPOOPTaHU3MOB, IIPOBEJICHHS TTOCEBOB
MUKPOOPTIaHU3MOB-TIPOIYIICHTOB Ha TBEP/IbIC M KUIKHEC
MTUTATEIILHBIC CPEJIbI

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuunianHa OTHOCUTCSA K 00s3aTesibHON yacT 6yoka b1 {uctunmuae (Mogymn).
Hucnunnuna «bHOTEXHOJIOTHST TOJMMEPOB» B3aWMOCBSI3aHA JIOTUUECKH W COJIEpP’KaTeIhHO-

MCTOJUYCCKHU CO CICAYIOIUMH JUCHUIIIMHAMM. «MGTOI[I)I I/ICCJ'IGIIOBaHI/II\/’I B 6I/IOT€XHOJ'IOFI/H/I»,

«TennomaccooOMeH u rmpoainHaMKa B 6H0peaKTOan»,

penapaToBy,
mporeccax»,

«TexHonoruss (epMEHTHBIX
«Mcnonp3oBaHNe TEXHUKH HHU3KUX TeMIepaTryp B OHOTEXHOJIOTUYECKUX
«[IpaBuiia Haayexameil MNPOU3BOJCTBEHHOM mpakTUKUM B cucrteMe GMPy,

((3KCTpeMO(1)I/IJ'IBHLIC (I)OpMBI MUKPOOPTaHN3MOB B OMOTEXHOJIOTHYCCKUX mponeccax».

3. CTpykTypa u cojepKaHue TUCUUIINHBI

OO11ast TPYI0EMKOCTh JUCIUILIHHBI COCTaBIsieT 5 3aueTHbIX equnumil (180 vacos).

3.1. Buabl yueOHoii padoThl H TPY/I0EMKOCTh

Ne B G100l a6 KoanuecTno CemMecTpbl
o/ U1 y4eOHoi padoThI qacon 3

1 | AyauTopHble 3aHATHS 126 126

B ToM uucne:

1.1 | Jlexuun 18 18
1.2 | CemuHapCcKue/PaKTHUECKUE 3aHITHS 36 36
1.3 | JJaboparopHbIe 3aHATHS 18 18

2 | CamocrosiTejibHas padoTa 36 36

3 | ITpome:kyTOYHASI aTTECTANMSA




OK3aMCH

Hroro 108 108

3.2. TemaTnyeckuii NJIaH U3yYeHHUs THUCHHUIINHBI

TpyroeMkocTh, Yac
AyauTopHasi pa6ora 2
Ne Pasnennl/TeMbl o < 5= Z= § 2 ¢ g
n/n AUCHHILTAHBI 3 = %E s % = 3 % g S
- E | ECE £5| £E35| g=
= 2E°% g% £E) ¢
O E = = S
1. | Tema l. [lonsaTHE OHOTIOTUMEPHI: 14 2 6 - - 6
9K30MOJIMMEPBI M SHIOTOTHMMEPHI
2. | Tema 2. MukpoOHbIe 22 4 6 6 - 6
AK30M0JIMCAaXapuIbl: Kiaccuukanus
3. | Tema 3. 'omomonumepHbIe 22 4 6 6 - 6
AK30M0JIMCAXAPHUJIBI
4. | Tema 4. I'erepononrmepHbIe 22 4 6 6 - 6
AK30MOJIMCAXAPHUIBI
5. | Tema 5. [lonnokcrankaHoaTbl 14 2 6 - - 6
6. | Tema 6. [IyTu noBblieHUs 14 2 6 - - 6
3¢ (HEeKTHBHOCTH OMOTEXHOJIOTUI
OMOIOJIUMEPOB
Hroro | 108 18 36 18 - 36

3.3. Conepxanue TUCHUNINHBI

Tema 1. [lonsiTue 6MONOJMMEPHI: IK30MOJIUMEPHI U IHI0NOJIUMEPbI

BBenenue B mpeamer OMOTEXHOJIOTUM HOBBIX MaTepuasoB. [loHsTHe TepMuHa "HOBBIE
Marepuanbl". llenn W 3amaym MCHOJIB30BAaHUST HOBBIX MAaTEpPUATIOB. DKOHOMHYECKHE
MPEANOCHUIKU. DKOJIOTUYECKHE ACTIEKThI BOCIIOIHAEMOCTH TPUPOJHBIX PECYPCOB

M palMoOHAJIbHOE HCIIOJIb30BaHUE pecypcoB. Bricokue Ouorexnonoruu. Crpoc Ha
HOBBIE TEXHOJIOTUYHBIE MAaTEpPUANBI C 33JaHHBIMU CBOMCTBaMH: OMOTOIMMEPHI, CHHTE3UPYEMbIE
MPOKAPUOTaAMH M JYKapUOTaMH. OJK30MOJHUMEpPhl M JSHIOMOJUMEpPHL. THUIBI OHOTOIUMEPOB:
perynspHble U HeperyisipHble (OeNKu, HYKIEHHOBBIE KHCIOTHI, HEKOTOPHIE MOJIMCAXAPUIIBI).
[TonsiTHe 0 MEPBUYHON CTPYKType OMOIMOJMMEPOB W OCHOBHBIX NMPHUHIIUIAX €€ OMpPEIeTCHUs,
BTOPUYHBIA, TPETUYHBIH W  UYETBEPTUYHBIM YPOBHU  OpraHM3ali  OWOMOJIMMEPOB;
HAIMOJICKYJISIPHBIE KOMIUIEKCHI.

Tema 2. MukpoOHbIe 3K30M0IHCAXAPUABL: KIacCuPUKALMS

OCOOEHHOCTH XMMHUYECKOTO COCTaBa M CTPYKTYPbl MHKPOOHBIX 3K30MOJIMCAXaPHJIOB.
[IpeumymiectBa MHKPOOHBIX  DK30IOJMCAaXapuJ0B B CpPaBHEHMHM C  PACTUTEIbHBIMU
nojucaxapugamMi. bBHOTEXHOJIOTMM  IONHMCaxapuJoB C  HCIOJIB30BAHMEM IPOAYLEHTOB-
MUKpPOOPTraHW3MOB: SKOHOMHUYECKHE TpeumyllecTBa. HampaBieHuss nmpuMeHEHHs MHUKpPOOHBIX
HK30MOIMCAXapUIOB B chepax UerIoBEUYECKOH NeATeTbHOCTH: B MEAULIMHE, (hapMaleBTHUECKOMH,
MUIIEBON, XUMUYECKON U TEKCTUIILHOW MPOMBIIIJIEHHOCTH, B THAPOMETAITYPTUH, TIPU T0OBIUN
HEPTH.

Kaccudukamnms MUKpOOHBIX 9K30IOJIMCAXaAPHUIOB.

Tema 3. 'oMonoJiMMepHbIe IK30MOJTUCAXAPHIBI




OK30MoIMcaxapuibl, CHUHTE3UPYEMBbIE Ha caxapo3e: [eKCTpaHbl M POACTBEHHBIE
noaucaxapuabl (1eBaH). OCOOEHHOCTH CTPOECHMSA, CTENEHb Pa3BETBICHMSA, MOJMMEPU3ALUU U
Tunbl cBa3eil. [IpoaynenTsl nekcTpaHoB U JieBaHOB. [IOMCK HOBBIX MPOIYLIEHTOB U CKPUHUHT
IPOAYKTHBHBIX IITAMMOB. YCJOBUs OHOCHMHTE3a JeKCTpaHoB. [Ipom3BojiHBIE [EKCTPaHOB,
METO/bI OYUCTKHU JEKCTPAHOB Pa3IMYHOTr0 CTpoeHus. O0IacTH MpUMEHEHHS.

DOK3omoaucaxapuibl, CAHTE3UpyeMbIe Ha pa3jIM4YHbIX MCTOUYHHUKAX yriepoja (crnuprax,
MOHOCaxapuaax, OJIMrocaxapuiax).

bakrepuanbHas LEUII0I03a: OCOOCHHOCTH CTPOCHMsI, CTENEeHb IOJIMMEpU3aLUy,
MHUKpOCTpYyKTypa. OTinuusi O6akTepuaabHON OT pactutenbHOi. IIpoayneHTsl OakTepuanbHOU
LeJu1003bl.  [ToMCK HOBBIX NPOIYLIEHTOB, CKPUHHMHI IPOAYKTUBHBIX LITAMMOB. Y CIIOBUSA
OnocuHTe3a OaKTepHATBHOM IEJUIIONIO3Bl  PAa3NUYHOM  CTPYKTYpBl. MeETOAbl  OYUCTKH
OaKkTepHaIbHON LEJI0I03bl OT KieToK. [locrcuHTeTnueckas Moaudukanus OakTepUanbHOM
1eJUTI0J103b1. O01aCTH IPUMEHEHHS OaKTEPUAJIBHOM 1IEJUTI0JIO3bI.

[Tynynan: OCOOEHHOCTM CTpPOEHHs, CTEHNEHb IOJIMMEPU3ALUN, MHKPOCTPYKTYpa.
[TponyueHTsl myiayjgaHa: CKPUHUHT NPOAYKTHUBHBIX IITAMMOB. YCJIOBUS OMOCHMHTE3a IyJlyJIaHa
pa3aMYHOM CTPYKTYypbl. MeTonbl OYMCTKM ITydyjlaHa oOT Kkierok. IloctcunTteTnueckas
Mo uduKanys myayiana. O0JacTu MPUMEHEHUS IyITyJiaHa.

Kypmian: 0coOeHHOCTHM CTpOEHHS, CTENEHb IOJUMEpPU3aLUN, MHUKpPOCTPYKTYpa.
[TponyueHTsl Kyp/UlaHa, CKPUHUHI MPOAYKTUBHBIX IITAMMOB. YCJIOBHsSI OMOCHHTE3a KypiUlaHa
pa3aMYHON CTPYKTYypbl. MeTonbl OYMCTKM KypajgaHa oOT KieTtok. IloctcuHTteTnueckas
Mo uduKanys Kypuiana. O0iacTi MpuMeHEHHs Kyp/JlaHa.

CKJeporiaroKkaH: 0COOEHHOCTH CTPOEHUS, CTENEHb MOJMMEPHU3aLMH, MUKPOCTPYKTYpa.
[Torck HOBBIX TPOMYLEHTOB, CKPHUHHUHI TPOJYKTUBHBIX IITaMMOB. YCJIOBUSI OHOCHHTE3a
CKJIEPOTJIMKAHOB PAa3JIMYHOM CTPYKTYpbl. MeETOABl OYMCTKH CKJIEPOIVIMKAHOB OT KJIETOK.
[TocTcunaTeTHYecKas MoauduKanus CKIeporiukanoB. O6IacTu NPUMEHEHHs CKIEPOTIINKAHOB.

Tema 4. I'eTeponosimMepHbIe IK30MO0JAUCAXAPU/IBI

DK30moaucaxapubl TeTeporoIMMEPHOro COCTaBa: KCaHTaH, rejlaH M OakTepualbHbIe
aJIbrMHAaThI.

CrtpoeHue KcaHTaHa: MOHOMEpBI, BXoJsmue B cocTtaB. OCOOEHHOCTH XUMHYECKOU
CTPYKTYpBI: CTENEHb pPA3BETBICHUS M mnoiauMmepusanuu. DOHU3MKO-XMMHYECKUE CBOMCTBA!
BSA3KOCTb, YCTOMYMBOCTH K (epmeHTaMm, [IABam, cmupram, BBICOKO KOHIIEHTPUPOBAHHBIM
pacTBopaMm coJjieil; kKuciaoTraM, noBapeHHOM comu (5-20%), BBICOKOHM Temmeparype. Y CIoBHs
OMOCHHTE3a KCaHTaHa pa3jIMYyHOU CTPYKTYypbl. MeETOAbl OUMCTKU KCaHTaHa OT kieTok. ITouck
HOBBIX TPOJYLIEHTOB, CKPUHUHT MPOJAYKTUBHBIX IITAMMOB. YCJIOBHMSI OMOCHMHTE3a KCAaHTAaHOB
Pa3INYHON CTPYKTYpbl. METOABI OUNCTKU KCaHTaHa OT KJIETOK. [IpomblIsIeHHOE TPOU3BOICTBO
kcanTaHa. O0jacT¥ MPUMEHEHUs KCaHTaHa.

Crpoenue renaHa (reyijlaHOBasi KaMmellb, KEJIKOTENb): MOHOMEpHI, BXOJSIINE B COCTaB
renaHa. OcoOEHHOCTH CBS3eM B MOJIEKyJaX rejaHa. YcioBUs OMOCHHTE3a rejlaHa pa3inyHOM
CTPYKTYpbl. MeTo/ibl OYMCTKM KCaHTaHa OT KJIETOK. [IOMCK HOBBIX MPOAYLIEHTOB, CKPUHUHT
IPOJYKTHBHBIX MITAMMOB. YCJIOBUSI OMOCHHTE3a TrellaHa, METOABl OYHCTKH TelTaHa OT KIIETOK.
[TepcnieKTHBBI MPOMBIIIIIIEHHOTO MTPOM3BOICTBA Tenana. O0IacTH MPUMEHEHHs rejlaHa.

BaKTepI/IaJ'II)Hble aJIbTUHAThI. CTpOGHI/Ie 6aKTepI/IaJ'II)HI)IX AJIb'MHAaTOB M MX HAaTPHUEBBIX,
KaJIMEBbIX M KaJbLIMEBBIX COJICH albIMHOBOM KHCIOTHI. AJIBIMHATBI MOPCKHX BOJOPOCIHEH:
XUMHYECKass Tpupoaa aJIbIrMHATOB MOPCKHUX BO}IOpOCHeﬁ. BaKTepI/IaJ'II)HBIe aJIbTUHAThI,
uMeroIure B coctaBe D-MaHHYpOHOBYIO U L-TymypoHOBYIO KHCIOTBHI. OCHOBHBIE HMPOJYLIEHTHI
OaKTepHaTbHBIX aJIbTUHATOB. [[pOMBINIIIEHHOE MTPOU3BOICTBO aJTbTUHATOB. Y CJIOBHS OMOCHHTE3a
OaKkTepHaIbHBIX aTbrUHATOB. OOIACTH MPUMEHEHHS OaKTepHAbHBIX aJIbIUHATOB.

I'manmyponoBas kucnora. MICTOUHUKHN rHamypOHOBOM KUCIOTHI B IPUPOJIE: B KUBOTHBIX
TKaHAX M CHHTe3upyemble OakrepusMu. OCHOBHBIE MPOAYLEHTHl THAITYPOHOBOM KHUCIIOTHI.
[TpombIlIIIEHHOE TTPOM3BOACTBO THATYPOHOBOM KHCIIOTHI. Y CIIOBUS OMOCHHTE3a OaKTepUaTbHOM
THATypOHOBOM KUCIOTHI. OOIacT MpUMEHEHUsI OaKTepHUaTbHBIX THATYPOHOBOM KHCIOTHI.



Tema 5. Iloamokcuanakanoarsl (IIOA)

[Mommokcuankanoatsl (IIOA) OuomomuMepsl OKCHUIIPOU3BOAHBIX JKHUPHBIX KHCIOT,
Cneuuduueckue yciaoBuss OMOCHHTE3a MHOTHMHU HPOKAPUOTUYECKUMHU MHUKPOOPTraHU3MaMU
[IOJIMAJIKAHOATOB. buonerpagupyemMocTs MOJIMAIKAaHOATOB. bHoOXMMHMUYecKHe IIyTH CHUHTE3a
noJnoKcaHoaToB.  OCHOBHBIE  MPOAYLEHTHl  MOJMOKCHAIKAHOATOB, CKPUHUHT  HOBBIX
IOPOJAYKTHBHBIX ~ IITAaMMOB. ['eHeTMYeCKHe MEXaHM3Mbl OHOCHHTE3a BHYTPHUKICTOYHBIX
MOJIMMEPOB  MOJIMAIKAHOATOB.  MHOTOKOMIIOHEHTHBIE  IOJIMOKCHUAIKAHOATBhI:  YCIIOBUS
OMOCHHTE32 MHOTOKOMITOHEHTHBIX MoJiMagkanoatoB. [(uanexrpuueckas nponunaemocts [TOA.
Hanpapnenust uCrosab30BaHus OJUAIKAHOATOB B METUIIUHE.

Tema 6. IlyTu noBbieHus 3(p(PeKTUBHOCTH OMOTEXHOJIOTHIA OHMOMOJIMMEPOB

[Touck MexaHWU3MOB /sl MOBBIIIEHUS 3()(PEKTUBHOCTH BBIXOAAa OHOMOIMMEPOB,
[OJYy4aeMbIX ~ MHUKPOOMOJOIMYECKUM  CHHTE30M. YBEIMYEHHE CKOPOCTH  OHMOCHHTE3a
MOJINCAXAPUI0B M MOBBILICHUS UX BbIXOJA: JUMUTHPOBAHME MCTOYHMKAMH a30Ta, YIpaBJICHUE
dakTopamu aspanuu, pH cpensl, mMaccooOMeHHOM. l3MeHeHHe IOBEpXHOCTHBIX CBOWCTB
MHUKpPOOPTraHU3MOB-IIPOAYLIEHTOB.

VYcrpaHeHus: (epMEHTATUBHBIX AKTMBHOCTEH, CIIOCOOHBIX BbI3BaTh HEXeIaTeIbHbIE
Mo (pUKAIMU [TOJINCAXapUIOB.

[lepeHoc reHeTMYECKUX JETEPMHUHAHT CHHTE3a MOJUCAXApUAOB B TEXHOJOTHYECKU
y100HbIE OPTaHU3MbI-IIPOAYLIEHTBI: IIOJIyYE€HUE IITAMMOB-PEKOMONHAHTOB.

3.4. TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHSATHS

IToHsaTHe OMONMONUMEPHI: FIK30HOIUMEPHI M SHAONOIUMEPHI.
MuxkpoOHbIe SK30T0IHMcaxapu/Ibl: KIacCUpUKALIUS.
I'oMonoaMMepHBIE SK30II0IMCaXapUIBl.

['erepononumepHbIe HK30I0JIMCAXapUIB.

ITonmokcuankaHoatsl.

[Tytu noBeiieHUs 3P PEKTUBHOCTH OMOTEXHOJIOTHI OMOMOIMMEPOB.

ouhkwndE

3.4.2. JJabopaTopHbI€ 3aHATUS

Tema 1. MeTtonbl BeIAENIEHNS TPOAYLIEHTOB TOMOIIOJINCAaXapy/a JIEBaHA B DJIEKTUBHBIX
ycnoBusix. M3ydeHue cBONCTB Moaucaxapuia.

Tewma 2. MeToibl BBIAECIEHUS TPOJYLIEHTOB TOMOIIOJINCAaXapua IeKCTpaHa B dJIEKTUBHBIX
ycnoBusix. M3ydeHue cBONCTB Moaucaxapuia.

Tema 3. MeTo/1bI BbIJIEIEHUS IPOIYLIEHTOB TOMOIIONUcaxapuaa OakTepuarTbHON
LEJUTIONO3bI B AJIEKTUBHBIX YCIOBUAX. V3yueHne cBONCTB nojucaxapumia.

Tema 4. MeTo/ bl onTUMHU3AIMHM OMOCHHTE3a IPOIYLIEHTOB FOMOIIOJIMCaXapHia
OaxTepHuaIbHON LEJUTION03bI B YCIOBHUSIX CTAIMOHAPHOTO KUAKOPA3HOTO KYIbTUBUPOBAHUS.

Tema 5. MeTo/pl onTUMHU3AIMKM OMOCHHTE3a IPOIYLIEHTOB FOMOIIOJIMCaXapHia
OaxTepruaIbHON LEIUTION03bI B YCIOBUAX KUIAKOPA3HOTO KYJIbTUBUPOBAHUS C PA3INYHON
CKOPOCTBIO IIEPEMELINBAHUS.

Tema 6. Boienenne npoIylieHTOB reTepoIoauMepa aJbrHHOBOM KUCIOTHI B JIEKTUBHBIX
YCIIOBUSX.

Tema 7. Beigenenue npoayneHToB reTepornoammepa ruatypoHOBOM KUCIOTHI B
IIEKTUBHBIX YCIOBUsAX. VI3yueHne CBOMCTB NOJIUMEDA.

Tema 8. MeTo1bl KybTUBUPOBAHUS MTPOTYLIEHTOB MOJIMOKCHATIKAHOATOB B AJIEKTUBHBIX
ycnoBuax. OnTumusanus OMOCHHTE3a MPOTYKTOB MOJIHAIKAHOATOB B PA3JIMYHBIX YCIOBUSIX
KyJIbTUBUPOBAHMS IPOAYLIEHTOB.



4. YyeOHO-MeTOAMYECKOE U MH(OPMALIHOHHOE O0ecIeYeHue

4.1. OcHoBHasi JuTEpaTypa

1. buorexnonorus. 2020 r. Ilon pen. B.A. Konomssnoii, M.A. CamotpyeBoit U3n-Bo
['OOTAP. 2020 r.- 384 c.

2. Bomoma, T. I'. Marepuansl s MEIUIHHBI, KICTOYHOW H TKAHEBOW WHXCHEPUU
[DnexkTpoHHbIi pecypc] : anekTpoH. yued. mocooue / T. I'. Bonosa, E. Y. Humarnkas, I1. B.
MuponoB. — DnekTpoH. naH. (6 M0). — Kpacnosipck : UTIK CDY, 2009. — 262 c.

3. Topnenko, B.A. Hayunsie ocHoBbI OuotexHosoruu / B.A. T'opnenko, H.M. Kyry3oga, C.K.
[TsaTynnna; MunuctepcTBo obpasoBanusi u Hayku Poccuiickoii ®enepanuu, PenepaibHoe
roCy/IapCTBEHHOE Oro/IKEeTHOE o0pa3oBaTenbHOe yUpeKIeHHUE BBICIIIETO
npoecCHOHAIBHOTO 00pa3oBaHust «MOCKOBCKHN TIEIaroruuecKuii ToCy/1apCTBEHHBIN
yauBepcuteT». — MockBa, [Ipomereii, 2013. — Y. I. HanotexHonoruu B 6uonoruu. — 262 c.
: Wil1.,  TaOI., cxeM. — Pexum  gocryna: nmo noxamucke. —  URL:
http://biblioclub.ru/index.php?page=book&id=240486

4. Jlykanun A.B. VmxeHepHas OMOTEXHOJOTHS: OCHOBBI TEXHOJOTUH MHUKPOOMOIOTHICCKIX
Mpou3BOACTB: YyueOHoe mocobue: 1 - MockBa: OOO 'HayuHo-U3AaTeNbCKUN LIEHTP
NH®PA-M', 2016 - 304c¢. - URL.: http://znanium.com/go.php?id=527386

5. HerpycoB A. . BBenenue B OMOTEXHONIOTHIO, YIE€OHUK JIJIS1 BY30B, U3A-BO AKaJeMUS. —
Axanemust Mocksa, 2014. — C. 288.

6. MukpoOHoIOrHUecKuii KOHTPOJIb OuoTexHonornyeckux npousBoacts / H. b. I'panosa, E. C.
babycenko, B. U. [Tandunos, U. B. llakup. — [eJIu mmroc Mocksa, 2016. — C. 142.

7. Censaun M.A. u gp. Ilonmucaxapuasl B MenuinuHe Oyaymero./M.A. Cnsuaun, H.IL
MuxaiinoBa, A.H. 3emenenxmii, T.A. AxonoBa, C.A. Ycmenckuii. M., OOO U3a-BO
«Ilepdextym», 2015.- 254 c.

8. IlImumx P. Harnsgmas OMOTEXHOJIOTHS W TEHETHYECKas WHXCHepus: 2-¢ u3m. (91.) —
N3 naTenscTBo 'JTaboparopus 3HaHUH', 2015 - 327c. - URL:
http://e.lanbook.com/books/element.php?pll_id=66240

4.2. JlonoJIHUTe/bLHAs JUTEepaTypa

1. be36oponoB A.M., Ksecutamze I'.1I. MukpoOuonoruueckuii cunre3. — CII6.: Ilpocnekr
Hayku, 2011, - 140 c.

2. Bomnoa T.I'. [Tonnokcuankanoatsl (IIOA) — Guopa3zpyiiaembie MOJTUMEPHI TSI MEAULUHBI /
T.I'. Bonosa, B.I. CeBactesroB, E.W. Hlumankas. — HoBocubupck: CO PAH, 2003. — 330
C

3. Tuxonos, I'.Il. OcuoBsl 6uorexHomoruu / I'.Il. Tuxonos, N.A. Munaea ; MUHHCTEPCTBO
Tpa"cnopra Poccuiickoit ®@enepanun, MockoBckas rocy1apcTBEHHasl aKaJeMUs BOJHOTO
TpaHcnopta. — Mocksa : Anbtaup : MITABT, 2009. — 133 c. : tabn., cxem., wi. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=430056

4. emmbanenko, H.B. buotexnonorus / H.B. llpiMOanenko ; Poccuiickuii TocymapcTBEeHHBIN
nenarornyeckuit yuusepcurer uM. A. . I'epuena. — Cankr-IlerepOypr : PITIY um. A. 1.
I'epuena, 2011. — Y. 1. — 128 c. : un. — Pexum pocryma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=428265 (mara oOpamenus: 17.10.2019). —
bubmuorp. B kH. — ISBN 978-5-8064-1697-2. — TekcCT : 2JIeKTpOHHBIH.

4.3. JluueH3uOHHOe M CBOOOJAHO pacHpoCcTpaHsieMoe MPOrpaMMHoOe
o0ecrieyeHue
1. [Iporpammsl makera Microsoft Office (Word, Excel, PowerPoint).


http://biblioclub.ru/index.php?page=book&id=240486
http://znanium.com/go.php?id=527386
http://e.lanbook.com/books/element.php?pl1_id=66240
http://biblioclub.ru/index.php?page=book&id=430056
http://biblioclub.ru/index.php?page=book&id=428265

4.4, CoBpeMeHHble  mnpo(ecCHOHATIbHBbIE  0a3bl  JaHHBIX H
HH(GOPMALHOHHBIE CIIPABOYHbIEC CHCTEMbI

www.elibrary.ru — nayuHast 3;71eKTpoHHasi OnOJIHOTEKA.

http://www1.fips.ru/wps/wcm/connect/content_ru/ru — POCITATEHT.

3. http://patft.uspto.gov/ - United States Patent and Trademark Office becrnarnas narenTHas
Oasza.

4.  www.molbiol.ru - YueOuuku, HaydHbie MOHOTpaduu, 0030pbI, Ja00PATOPHBIC MPAKTUKYMBI
B CBOOOJTHOM JIOCTYIIC Ha CalTe MPAKTHYECKOW MOJICKYJISIPHOW OMOJIOTHY.

5. www.scopus.com (Scopus) — eaunas pedepaTuBHAs M HaAyKOMETpHUYECKas 0a3a JaHHBIX
(MHIEKC IUTUPOBAHUS).

6. www.scincedirect.com/ (ApxuBHbIC KOJUICKIIMHM KYpHAJIOB wu3aarenbcTBa Elsevier) —
apXHMBHBIC KOJJICKIIMM Pa3IMYHBIX TEMaTHK, B TOM uucie Biochemistry, Engineering and

.

Technology.

7. http://www.fp7-bio.ru - HKT «buortexHnomorum.

8. http://cyberleninka.ru/article/c/biotehnologiya - Hayunast osiekTpoHHass OuOIHOTEKa
«KWBEPJIEHMHKA ».

9. http://www.springerprotocols.com/ - moctym k 6a3e manHbIX SpringerLink.
10. http://grebennikon.ru/ - snexrponHas 6ubororeka Grebennicon.
11. http://login.webofknowledge.com/ - pecypcsl Ha miarpopme Web of Knowledge.

5. MarepuajibHo-TeXHUYECKOe oDecriedeHmne

VYyeOunas ayauropust kadenpansHoro Gonaa, 00opyaoBaHHas KOMIBIOTEPHONH TEXHUKOM,
MYJIbTUMEIUINHBIM MPOEKTOPOM, JUIsl POBEICHUS JICKIIMOHHBIX U CEMUHAPCKUX 3aHSATUH.

Jlaboparopus kadeapsl «Xumbuorex» AB54056 (115280, r. MockBa, yiI.
ABTtO3aBojckas, aA. 16 ctp. 1 (kopmyc 5)), obopyaoBaHHas: 1ab0paTOPHBIE CTOJBI, BHITSHKHOM
mkad, Bechl mpenusuonHble KERN, Becbl aHanmuTudeckue Vibra, MarHUTHBIE MEIIATKU,
crektpodorometp [1B3-5300, pH-MeTp DKOHUKC, XUMHUUYECKasi MOWKA, XUMUUECKHE PEAKTHBBI,
XUMUYECKas OCYyAa.

JlaGoparopus kadeapsl «Xumbunorex» AB5406a (115280, r. MockBa, yiu.
ABTo3aBozcKas, 1. 16 ctp. 1 (5 kopmyc)), o0opynoBaHHas: 1abopaTOpHBIE CTONBI, OMOPEAKTOD,
yCTaHOBKa OapomMeMOpaHHON (HIIbTpalMK, BAKYyMHbBIN CYIIMJIBHBIN KA, MEeHKep-nHKYOaTop
MUKpPOOHOIOTHYECKUH, POTOOMOPEAKTOP, YCTAHOBKA TSl KyJITUBUPOBaHUSA (HOTOTPO(DOB.

Peanuzanust oOpa3oBaTenbHON NIporpaMMmbl  OOEcCleYMBAETCsl JOCTYIOM  KayKJIO0ToO
CTyJeHTa K HMH(OPMAalMOHHBIM pecypcaM — OubnuoredHoMy (GOHJY U CETEBBIM pecypcam
WNHurepHer.

6. MeToauyeckue peKOMeHIAUMHU

6.1. Meroauyeckne peKOMEHIANMHU Jsl MpenojaBarTeisi M0 OPraHU3aAUMNU
o0yueHus

B xome nexkuuwii ¢ HMCHONB30BaHUEM MYJIbTUMEIUNHBIX TEXHOJIOTMH MPENoIaBaTelb
U3NIaraeT M pa3biICHSIET OCHOBHBIC, HAOOJIEe CIIOKHBIE MOHSATHS TEMBI, a TaK)Ke CBS3aHHBIE C
HEW TEOPETHUYECKHME M TPAKTUYECKHE MPOOJIEMBI, JaeT PEKOMEHIAIMA Ha TPAKTUYECKOE WITH
n1abopaTopHOE 3aHATHE U YKA3aHUS HA CAMOCTOSTEIBHYIO padoTy.

CryneHTaMm, TPOMYCTUBIIMM 3aHATHS (HE3aBUCMMO OT TMPUYWH), HE HMEIOIINe
MMACBMEHHOI'0 PELICHUs 3a/a4 WK HE MOATOTOBUBIIMECA K JAHHOMY IPAKTHYECKOMY 3aHSTHUIO,
PEKOMEHIYETCS HE TMO03XKe, 4YeM B 2-HEHCIbHBIM CPOK SBUTHCS Ha KOHCYJIBTALIMIO K
MPENoIaBaTelli0 U OTUYUTATHCA MO TeMe, u3ydyaeMol Ha 3aHsATUU. CTyIAEHThI, HE OTYUTABLIUECS


http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
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[0 KaXJOW HE MpopabOTaHHOM MMM Ha 3aHATHAX TEMe K Hayajy 3a4eTHOH CeCCHH, YIMyCKaioT
BO3MOXHOCTb IOJIYYUTh [10JIOKEHHBIE OaJIJIbl 32 pa0OTY B COOTBETCTBYIOLIEM CEMECTPE.

6.2. MeTounquRne YKRazaHusd 1Jisd oﬁyqaloumxm IO OCBOCHHUIO TUCHUIIJINHBI

Jucuunnmna  «bUOTEXHONOTHA — MOJMMEpPOBY»  MpPENyCMaTpUBAaeT  JIGKIUU U
MPaKTUYECKHe/TadopaTopHble  3aHATHS. V3ydeHuWe [UCHUIUIMHBI 3aBEpIIAeTCS 3a4eTOM.
YcnemHoe wW3y4eHHE OUCHMILIUHBI TpeOyeT MOCelIeHHus JeKIuil, aKTUBHOM paboThl Ha
MPaKTUYECKUX M JIA0OPATOPHBIX 3aHSATHUSX, BBINOJHEHHS Y4YEOHBIX 3aJaHHUIl MpernojiaBares,
03HAKOMJICHHUS C OCHOBHOM U JOTMOJIHUTEIBHOMN JIUTEPATypOH.

[Ipy moAroToBKE K JIEKIIMOHHBIM 3aHSATUSM CTYACHTAM IIEpe]l O4YepeqHOMN JeKIuen
HEO00XOIUMO MPOCMOTPETH MO KOHCIIEKTY MaTepual npeabiaymieit nekuuu. [lpu 3arpynnenusx B
BOCTIPUATHN MaTepuaya CleayeT oOpaTUThCcs K OCHOBHBIM JIUTEPATypHBIM HMCTOYHUKaM. Ecmu
pa3obpaThCsi B Marepuaie OmsATh HE YAaloch, TO OOpaTUTech K JeKkTopy (mo rpaduky ero
KOHCYJIbTAIIMI) WX K MPENOAaBaTEeNI0 HAa MPAKTUYCCKUX 3aAHITHIX.

[TpakTrueckue/nabopaTopHble 3aHATHS 3aBEpIIAIOT H3yuyeHUE Hauboyiee BaXKHBIX TEM
yaeOHOM nucuurinHbl. OHU CHyXKaT Ui 3aKpeIUIeHHs HU3YyYEeHHOTO Marepuaia, pPa3BUTHS
YMEHHM M HaBBIKOB IIOATOTOBKHM JOKIAJOB, COOOIICHHM, MPUOOPETEHHs] OMbITa YCTHBIX
NyOJMUYHBIX BBICTYIUICHUM, BEIEHUS ITUCKYCCHUHU, apryMEHTAllMd M 3allUThl BBIABUTACMBIX
MOJIO’KEHUH, HAaBBIKOB MPAKTUYECKON paboThl B JabOpaTopuu OMOTEXHOJOTHH, a TaKXkKe Ui
KOHTPOJIA MPENOoIaBaTesIeM CTEIIEHH MOATOTOBICHHOCTH CTYACHTOB 110 M3Yy4aeMOU TUCIHUILIMHE.

[Ipy mnOAroTOBKE K MPAKTUYECKOMY/TabOpATOPHOMY 3aHATHUIO CTYACHTHI HMMEIOT
BO3MO>KHOCTB BOCIIOJIB30BAThCSI KOHCYJIbTAIIUSIMU TIPEIIOIaBATEIIS.

[Tpu moAroTOBKE K MPAKTUYECKUM/Ta00paTOPHBIM 3aHATHSAM CTYAEHTaM HEOOXOUMO:
MIPUHOCHUTH C COOOM PEKOMEHIOBAHHYIO MIPEMO0/IaBaTelIeM JUTEPATYPy K KOHKPETHOMY 3aHSTHIO;
JI0 OYEPEJHOT0 MPAKTHUECKOT0/1ab0paTOpHOTO 3aHATUSI IO PEKOMEHI0BAaHHBIM JIUTEPATyPHBIM
HUCTOYHHKAM MpopaboTaTh TEOPETHUYECKUW Marepual, COOTBETCTBYIOIIEH TEMbl 3aHSTHUS,
MOBTOPHUTH NMPOBEICHHBIE HMHCTPYKTAXKH 110 TEXHUKE OE30MaCHOCTH;

B HauaJje 3aHsATHH 3a/1aTh MPENoAaBaTEI0 BOIIPOCHI 110 MaTepUaTy, BHI3BABIIEMY 3aTPYIHECHHS B
€ro MOHMMAaHUU U OCBOEHUU IIPU PELICHUU 33]1a4, 3aJaHHBIX JJIsI CAMOCTOSITEIbHOTO PEILIECHNUS;

B X0JI€ CEMHUHApa JaBaTh KOHKPETHBIC, YETKHUE OTBETHI 110 CYIIIECTBY BOIIPOCOB;

Ha 3aHATUM JOBOJAUTH KaXIyH 3aJady JO0 OKOHYATEIbHOTO PELIEHUS, JIEMOHCTPUPOBATH
MMOHUMaHWE MPOBEJICHHBIX PacUeTOB (aHAIM30B, CUTYAIlMi), B ClIy4ae 3aTpyIHEHHI 00pamaThCs
K MpernoaaBaTeiio.

7. MOHJ OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISAA M OLIEHUBAHUS Pe3YJIbTATOB 00y4YeHUs

ChopMUPOBAaHHOCTh KOMITETEHIUH TPH HW3YyYCHWH JUCIHHUILIMHBI  ONPEICIACTCS
MIOCPEJICTBOM OLIGHKA COOTBETCTBHSI OTBETOB W/WJIW BBINOJHCHUS 3aJaHUN 3asBJICHHBIM
WHIMKATOpaM B paMKaX MEPOINPHUATHH TEKYIIEro KOHTPOJS M IMPOMEKYTOUYHOW aTTeCTAI[HH
(9K3aMeHa).

7.2. Illkajaa u KpUTEepUH OLIEHUBAHMUS Pe3yJbTATOB 00y4eHHUsI

dopMa MPOMEKYTOUHON aTTECTALUU: IK3AMEH.

[IpomexxyTounast arrectanus oOydaromuxcs B (GopmMe »dK3aMeHa TPOBOAUTCS IO
pe3ynbTaTaM BBIIIOJHEHUS BCEX BUAOB y4eOHOU pabOThl, MPEeIyCMOTPEHHBIX YY€OHBIM IMJIAHOM
MO0 JIaHHOW JUCIUIUIMHE, TPU OTOM YUYHUTBHIBAIOTCA PE3YNbTaThl TEKYIIETO KOHTPOJIS
yCIIeBaeMOCTH B TeueHue cemecTpa. OIEHKa CTENEeHW JOCTIKEHUS OO0YyJaroIuMUCs
MJIAHUPYEMBIX PE3YJIbTaTOB OOYUYCHUS MO AMCIIUIUIMHE TPOBOIUTCS MPETOaBaTeIeM, BEIYIITUM
3aHATUS 10 JUCUUIUIMHE METOJOM OJKCHEPTHOM oueHku. [lo wuroram mnpomMekyTodHOMn



aTTeCranuu o JAUCIHUITIIIMHE BBICTaBJIACTCA OIICHKAa «OTIHUYHO», «XOopo1mo»,
«YHOOBJICTBOPUTECIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO).

HIxaJjia oneHUBAHUA Onucanne

OT1inyHo

BoinonHeHs! Bce BuAbl yueOHOUM paboOThI, MpeTyCMOTPEHHbIE Y4eOHBIM
mnaHoM. CTyAeHT JAEMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH,
HaBBIKOB MPHUBEACHHBIM B TaldMIaX I[OKa3aTeneil, omnepupyet
MPUOOPETEHHBIMH 3HAHUSMU, YMEHUSMHU, HaBBIKAMU, MPUMEHSET UX B
CUTyalusiX TMOBBIIICHHONW cJokHOCTU. [Ipm 3TOoM Moryt ObITh
JIOTYIIICHbl HE3HAYUTEIbHBIC OIMMOKU, HETOYHOCTH, 3aTPYAHCHUS MPHU
AHAIMTUYECKUX OIlepalnsax, NEepeHOoce 3HAHWW W YMEHUN Ha HOBBHIE,
HECTaHJAPTHBIE CUTyaLlH.

BoinonHeHs! Bce BuAbl yueOHOM pabOThI, IPEIyCMOTPEHHbIE YUEOHBIM
mwianoM.  CTyAeHT  JAEMOHCTPUPYET  HEMOJHOEe,  IPaBHUIbHOE
Xoporio COOTBETCTBUE 3HAHWI, YMCHHI, HAaBBHIKOB TPUBEICHHBIM B TaOJMIIAX
nokasareiei, mnaub0 eciu TMpu dITOM ObUIM  JOMyHIeHbl 2-3
HECYIIECTBEHHBIEC OIITUOKH.

Y 10BIETBOPUTEIBLHO

BoinonHeHs! Bce BuAbl yueOHOM pabOThI, IPEIyCMOTPEHHbIE YUEOHBIM
w1aHoM. CTYAEHT JE€MOHCTPUpPYET COOTBETCTBHE 3HAHUM, B KOTOPOM
OCBEIICHA OCHOBHAs1, Hau0oJiee BaXKHasl 4acTh MaTepuasia, HO IIPH 3TOM
JIONyLIeHa OJIHa 3HAYUTEIbHAsl OIIMOKA UM HETOYHOCTb.

HeynosnersopurensHo

He BeimomHeH oauH wuiaum  Oosiee  BUAOB  yuyeOHOM  paboTshl,
MPEeIyCMOTPEHHBIX y4eOHbIM TutaHOM. CTyIOeHT JIeMOHCTPHpYET
HEMOJHOE COOTBETCTBUE 3HAHMN, YMEHHH, HAaBBIKOB NPUBEACHHBIM B
TabnuIax TMoKa3aTesiei, JOMYCKAITCS 3HAYUTEIbHBIE  OIIMOKH,
NPOSIBISIETCS.  OTCYTCTBUE 3HAaHWH, YMEHHH, HaBBIKOB MO psay
MOKa3aTeJel, CTY/[CHT HCIBITHIBACT 3HAYUTENBHBIC 3aTPyTHEHHUS TpPU
ONEPUPOBAHUU 3HAHUSAMHU M YMEHUSMH IIPH UX MEPEHOCE Ha HOBBIE
CHUTYyaIlUH.

7.3. OueHoYHbIE CPeACTBA

3ananust B OTKpBITOM hopme

o

CoBpeMEHHOE COCTOSIHME€ ¥ MEPCIEKTUBBl Pa3BUTHS OMOTEXHOJIOTMU MHKPOOHBIX
MIOJTIMEPOB.

OcobeHHOCTH ~ OMOTEXHOJIOTMM MHKPOOHBIX SK30IMOJUCAXapUAOB: MPEUMYIIECTBA
MUKpPOOHOJIOTUYECKOTO CUHTE3A.

PazButue TeHHOW WHXEHEPUH Ui KOHCTPYHPOBAHUS IITaMMOB-TIPOAYIIEHTOB ISt
pa3BUTHS OMOTEXHOJIOTHH OMONoIuMepoB B PO.

OCHOBHBIE KOMIIOHEHTHI OMOTEXHOJOTMYECKOW CHCTEMBI AJIS TMOJTY4YEHUS MHKpPOOHBIX
OMOTIOTMMEPOB.

MeTobl 0UUCTKH OUOMOIIMMEPOB OT KJIETOK U OCTATKOB CPEJIBL.

[lonstne  OWoAerpagupyeMOCTh, OHOCOBMECTUMOCTH U OHMOpPE30pOMPYEMOCTh
OMOTOIMMEPOB.

I'oMononnmepHbie MUKpOOHBIE TToNMcaxapuabl. [IpuHIunel kiaccudukanu MUKpPOOHBIX
9K30M0IMCAXAPHUIOB.
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ITonucaxapuael JEKCTPaHbL: CTPOEHUE, CBOMCTBA. 1IpoayLIeHTI JEKCTPAaHOB: UCTOYHUKH
BbIieneHUS. CKPUHUHT IPOAYKTUBHBIX INTAMMOB.

VYcnoBust GMocuHTE3a JeKCTpaHoB. [IuraTenbHble CyOCTpaThl 11 KyJIbTHBHPOBAHUS.
MenuuuHCcKHe penapaTsl Ha OCHOBE IEKCTPaHOB.

l'omononumepHsiii monucaxapu 0akTepralibHasK 1EeJUTI0I03a.

OcobeHHOCTH CTpOeHUs] OaKTepUalbHOM LEJUIION03bl: OTJIUYUS OT PACTUTEIbHOM
LEJUIIOJIO3BL.

[TponyueHTsl  OaKTepHAIbHOM  LIEJUIIOJO3bI: HCTOYHHUKM  BBIJCNICHHS, CKPUHUHT
IPOAYKTUBHBIX ILITAMMOB.

[TocTtcunTeTnyeckas MoauduKanus OaKTepualbHON LEIUTH0JI03bl, CO3JaHHE KOMIIO3UTOB.
Hamnpasnenus nucnosp3oBanus OakTepUaIbHON LEIIIIOI03BI.

[Tytu noBeleHus 3pPEeKTUBHOCTH OMOTEXHOJIOIMUYECKUX MPOU3BOJACTB OaKTepUalbHON
LEJUIFOJIO3BL.

['eTeponionuMepHble mosiMcaxapuisl: KcaHTaH. OCOOCHHOCTH CTPOCHMsI KCaHTaHa.
CrpoeHue KcaHTaHa: MOHOMEPHI, BXOIAIIUE B COCTAB.

[TpoMbIlIIEHHOE IPOU3BOACTBO KCaHTaHa. MeTo bl OUMCTKY KCAaHTaHA OT KIIETOK.
[Torck HOBBIX MPOIYLIEHTOB, CKPUHUHT MPOJYKTUBHBIX IITAMMOB. Y CJIOBUSI OMOCHHTE3a
KCaHTaHOB Pa3JIM4YHON CTPYKTYPBI.

l'erepononumepHbple  nosucaxapuibl:  OakTepuanabHble  anbruHaTel.  CTpoeHue
OaKTepHalbHBIX AJIBIMHATOB M HX  HATPUEBBIX, KAJIMEBBIX M KaJbL[UEBBIX COJICH
AJIBIMHOBOW KHUCIIOTHI.

AnbruHatel  Bojopociedl U mpokapuoT. OOnacTu NpUMEHEHHs OaKTepHalbHBIX
aJIbIMHATOB

OcHOBHBIE TPOAYLEHTbl OaKTEPUAJIbHBIX  AJBIMHATOB. VYcnoBus  OumocuHTE3a
OaKkTepuanbHbIX aJbIMHATOB. [IpOMBINIIIEHHOE TPOU3BOJICTBO AJIbIMHATOB.
I'erepononumepHsble nonucaxapyuapl: THAIYpOHOBAs KUCIOTA. FICTOUHUKY THaTypOHOBOM
KHCJIOTHI B IPUPOJIE: B )KUBOTHBIX TKAHSIX U CUHTE3UPYEMbIE OAKTEPUSIMHU.

OcHOBHBIE IPOAYLIEHTHI THATYPOHOBOM KUCIIOTHI.

[IpoMbIlIZIEHHOE MPOU3BOJICTBO T'HMAlypOHOBOM  KHCIOTBI. YCIIOBUS OHMOCHHTE3a
OaKkTepraTbHON THATYPOHOBOM KUCIOTHI.

O6unacTi npuMeHeHus: 6aKTepUaIbHbIX THATYPOHOBON KHUCIOTHI.

[Tpupona nomuoxcuankanoatoB (ITOA) — OuomonuMepoB OKCHIIPOU3BOAHBIX KUPHBIX
KHCJIOT.

bruoxumuueckne NyTM  CHHTE3a  IOJMOKCAaHOATOB.  (OCHOBHBIE  IIPOJYLIEHTHI
MTOJIMOKCUAJIKAHOATOB, CKPUHUHT HOBBIX MPOAYKTHUBHBIX IITAMMOB.

buonerpagupyeMocTs IOJIUAIKaHOATOB. I'eneTnueckue MexaHU3Mbl OHOCHHTE3a
BHYTPHKJIETOYHBIX ITOJIMMEPOB IMOJIUAIKAHOATOB.
MHOIrOKOMIIOHEHTHBIE ITOJIMOKCUAJIKAHOATBI: YCIIOBHS OunocuHTe3a

MHOTOKOMIIOHEHTHBIX MOJUAJIKaHO0aTOB. /usnexkrpudeckas npouunaeMocts [I0A.
Hanpagnenus nucnonab30BaHus NOJMATKAaHOATOB B MEUIIMHE.

TecToBbIe BONPOCHI N0 AUCHUTIIIHHE
Bomnpoc 1. [Tpu nony4yeHnn OUOMOIMMEPOB MPOIYHEHTH! (DYHKIIUH BBITOIHSAIOT (QYHKIIHU:

A) pe3epBHBIX BELIECTB

b) yuacTByIOT B )epMEHTATUBHBIX MpOIECcax

B) ancopOeHnTa MeTaboIMTOB MPOAYIIEHTA B MIPOIIECCE KU3HEACATETHHOCTH
I') marepuana st UMMOOHIIM3AIIUY KIETOK MPOTYIICHTA.

BOHpOC 2. Brigenure (byHKI_[I/II/I 6HOHOJII/IMep0B, KOTOPLIC OHU BBIMTOJHAKOT AJIA IMIPOAYLICHTA

A) SBIAIOTCS PHEPTETUIECKUMH BEIIECTBAMU JJIS KJIETOK MPOIYIICHTa
B) BEIMOTHSIOT 3aUTHYIO (DYHKIIMIO OT BHEIIHUX (DAKTOPOB
B) ancopOenTa 111 ICTOYHUKOB MUTAHUSI MIPOYIIEHTA B MPOIIECCE KU3HEAEATETLHOCTH



') sBast0TCSL METabOIUTaMHU.

Bonpoc 3. Ykaxure, kakie OMONONMMEPBI IPUMEHSIOT B 0apbEPHBIX TEXHOJIOTUSIX AJIs
3aIl0JIHEHUS IOCTONEPALMOHHBIX MOJIOCTEH:

A) TMasypOHOBYIO KUCIIOTY

b) mommmakTuas!

B) npenapatsl Ha OCHOBE KoJljIareHa

I') nonurnukonuas!

J1) moAUTUIPOKCHUATKAHOATHI.

Bonpoc 4. Beizenute OM0OmoarMepbl, KOTOPBIE MOIYYal0T ¢ TOMOIIBI0 OMOTEXHOJIOTHIA:
A) THATYPOHOBYIO KHCIIOTY
b) monunakTuel
B) npenapatsl Ha OCHOBE KOJuTareHa
I') monurnukomus!
J1) MOIMTHIPOKCHUATKAHOATHI.

Bonpoc 5. Ykaxure yciioBusi, B KOTOPbIX IPOUCXOTUT OMOCUHTE3 OMOIOIMMEPOB Y
IPOJYLIEHTOB:
A) cUHTE3UpYIOTCS NPOAYLIEHTOM B a3y afanrtaiuu
b) cunTe3upyrorces B azy gorapupMUIecKOro CHHXPOHHOTO POCTa
B) cuHTe3upyrOTCS B cCIEM(PUUECKUX YCIOBUAX HeCOAIaHCUPOBAHHOTO POCTa
IPOJYLIEHTOB
') cuntesupytorcs B a3y OTMUPAHUS
Bonpoc 6. YkaxxuTte 0OCHOBHbIE 11€JIU IIOJy4YEHUSI OMONIOJIMMEDPOB;
A) yoBIE€TBOpEHHE NOTPEOHOCTH PEKOHCTPYKTUBHON METMIIMHBI B (DYHKIIMOHAIBHBIX
MaTepuagax U Co3/laHhe MaTepuasoB Uil TEPAuU U XUPYPrUU
B) co3nanne HOBBIX HAHOMATEPUAJIOB Il SHEPTETUKN
B) co3nanue ynakoBOYHBIX MaTepUaJIOB AJisl MUIIEBBIX POIYKTOB
I') co3nanne HOBBIX MUIIEBBIX MPOAYKTOB

Bonpoc 7. VYkaxute, kakue TpeOOBaHUS JOJDKHBI OBbITh BBIMOJHEHBI, MPU HMIUIAHTALIUH
TKAaHEUH)KEHEPHON KOHCTPYKIIMH C UCIIOJIb30BaHUEM OHOMOIMMEPOB:

A) buopaspymaemMocTs oJIMMEPOB

b) buonerpagupyemocts

B) buopezopbupyeMocTb

I') buocToikoCTb.

Bomnpoc 8. Ykaxute onpenenenune «bruoaerpaaupyeMocTb»
A) criocOOHOCTh pa3pylIaThes MOJ IEHCTBHEM PA3TUYHBIX OMOJIOTHYECKUX (PAKTOPOB
B) criocobHOCTE UMHUTHPOBATH CBOMCTBA OMOJIOTHUECKUX CTPYKTYp M pa3pyliaThecs 0e3
y4yacTus (hepMEHTOB YeJIOBEKa BHE M BHYTPH OpraHu3Ma
B) cnocobHOCT, UMHTHPOBATh CBOMCTBA OHMOJIOTMYECKUX CTPYKTYp M pa3pyuiarbcs B
OpraHusMe Moj JaeiicTBreM (pepMEHTOB UeIoBeKa
') ciocOOHOCTH COXPaHATHCS B OPraHU3ME HEOTPAaHUUYEHHOE BPEMSI.

Bonpoc 9. Ykaxure onpenenenue «buope3opoupyeMocTsby
A) crtocOOHOCTh pa3pylIaThes MO/ IEHCTBUEM Pa3IMUHBIX OMOIOTHUECKUX (PaKTOPOB
b) cnocobHOCT, UMUTHPOBATh CBOWCTBA OMOJOTMYECKUX CTPYKTYp U pa3pyliaTscs 0e3
ydacTus (hepMEHTOB YeJIOBEKa BHE M BHYTPH OpraHu3Ma
B) criocoOHOCTP MMHUTHPOBATH CBOWMCTBA OMOJIOTHYECKUX CTPYKTYP M pa3pyliaTtbcs B
OpraHu3Me Moj AeiicTBUEM (PepMEHTOB YeIOBEKa



') cocOOHOCTH COXPAHATHCS B OpraHU3Me HEOrPaHMYEHHOE BPEMS.

Bonpoc 10. Ykaxure onpenenenue «brnopaspyiaeMocTb»
A) CIOCOOHOCTH Pa3pyLIATHCS MO ICHCTBUEM PA3IMYHBIX OMOJIOrNYeCKUX (HaKTOpOB
Bb) cnoco6HOCT, UMUTHPOBATH CBOMCTBA OMOJIOTUYECKUX CTPYKTYpP U pa3pymiaThecsi 0e3
y4dacTus pepMeHTOB YenoBeKa BHE M BHYTPH OpPraHU3Ma
B) cmocoGHOCT UMUTHPOBATH CBOWCTBA OMOJOTHYECKUX CTPYKTYP W  pa3pylIaThCs B
OpraHu3Me 1o AeHCTBHEM (DEpPMEHTOB YeJIOBEKa
I') cHoCOOHOCTBH COXPaHATHCS B OPraHU3ME HEOIPAHUUYEHHOE BPEMSI.

Bonpocll. Beigenure npoayneHToB B-noanokcudyTupara:
A) Leuconostac mesenteroides
B) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bomnpocl2. Ykaxure npoayleHTa I1eKCTpaHa:
A) Leuconostac mesenteroides
b) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bonpoc 13. Ykaxure npoaylneHTa OakTepHabHOM 11E€JUTI0JI03bI:
A) Leuconostac mesenteroides
b) Alcaligenes eutrophus
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bonpoc 14. Ykaxxute nNpoaylleHTa KCaHTaHa!
A) Leuconostac mesenteroides
B) Xanthomonas campestris
B) Ralstonia eutropha
I') Gluconacetibacter xylinus
JT) Azotobacter chroococcum.

Bonpoc 15. Ykaxure npoAyleHT ajbruHara
A) Leuconostac mesenteroides
b) Xanthomonas campestris
B) Ralstonia eutropha
I') Paenibacillus ehimensis
J1) Azotobacter chroococcum

Bonpoc 16. YkaxxuTe MpoAyleHT JeBaHa
A) Leuconostac mesenteroides
B) Xanthomonas campestris
B) Ralstonia eutropha
I') Paenibacillus ehimensis
) Azotobacter vinela



Bonpoc 17. IlpumenutensHo K OHoOpe3opOuMpyeMbIM —OHOMaTepuasaM  OINpPENesioT
«MIaCCHBHYIO» OMOCOBMECTUMOCTB!

A)  CONpOBOXAAIOUIYIOCS BBIICICHUEM TPOAYKTOB JACCTPYKIUH W3 OpraHu3Ma u

HAHECCHUS €My HEeCYILIECTBEHHOTO Bpeia

B) comnpoBoparomytocs BBIIEICHUEM MPOAYKTOB JECTPYKIMM U3 OpraHum3Ma 0e3

HAHECCHHUs eMy BpeJa

B) npoyKThI NeCTpyKIIMK BOBJICKAIOTCS B METAO0INYECKHE IIUKIIBI KIIETOK

I') IpoAyKTHI IECTPYKIIMH YaCTUYHO BOBJICKAIOTCS B META0OIMYECKHE IIUKIIBI KIIETOK.
Bonpoc 18. IlpumenurensHo k Onope3opoupyemMbiM OHOMaTepraiaM ONPEACISIOT «aKTUBHYIO»
OMOCOBMECTHMOCTH!

A)  CONpOBOXAAIOUIYIOCS BBIIEICHUEM TPOAYKTOB JACCTPYKIUH W3 OpraHu3Ma u

HAHECCHUS €My HECYILIECTBEHHOTO Bpesia

b) compoBokparomyrocst BbLIEIEHHEM IPOJYKTOB JECTPYKIMU U3 OpraHum3Ma 0e3

HAHECECHUs eMy Bpeza

B) npoIyKTHI NECTPYKIIMH BOBJIEKAIOTCS B META0OIMYECKHE ITUKIIBI KIIETOK

') IpoAyKTHI NECTPYKIIMH YACTHYHO BOBJIEKAIOTCS B METAaOOJIMYECKHE IIUKIIBI KIIETOK.

Bonpoc 19. Ykaxure, Kakue 0JIMTOcaxapu/Ibl MOMy4aroT (PepMEHTATUBHBIM KaTaIU30M:
A) xuto3aH
B) dpykroonurocaxapumsl,
B) uzomanbToOIMrocaxapuibl,
I') monmmmakTu bl
J) UMKIOAEKCTPUHBI

Bonpoc 20. buononumep UHYIMH ¢ XMMUUYECKON TOUKHU 3PEHUSI OTHOCUTCS K TpyIIIe
COCIMHEHUHN, UMEHYEMOM:
A) riarokaHaMu, B MaKpOMOJIEKYJIax KOTOPOIO MOHOMEPHI TJIFOKO3bl COETUHSIOTCS [3
(1—4)-TMKO3UAHBIMHU CBS3SIMU
B) ¢pykranamu, B MakpoMoJieKynax KOTOPOro MOHOMEPB! (PYKTO3bI COEAUHSIOTCS 3
(2—1)-TMKO3UAHBIMHU CBS3SIMU
B) ranakTanamu, B MAaKpOMOJIEKyJIaX KOTOPOTO MOHOMEpHI coeaunsitores  (1—3)-
TJINKO3UIHBIMU CBA35IMU

Bomnpoc 21. bruononumep XUT03aH ¢ XUMUYECKOW TOYKH 3PEHUS] OTHOCUTCS K TPYIINE
COETMHEHUH, IMEHYEMOM:
A) TIroKaHaMH, B MaKpOMOJIEKYJIaX KOTOPOTO MOHOMEPHI TITFOKO3bI COSAUHSIOTCS [3
(1—4)-rMKO3UAHBIMU CBS3SIMU
b) ¢pyxranamm, B MakpoMoIeKysiax KOTOPOrO MOHOMEPHI (hPYKTO3bI COSAMHSIOTCS [3
(2—1)-rMKO3UAHBIMU CBS3SIMHU
B) ranakTanamm, B MaKpoMOJIEKyJiaX KOTOPOro MOHOMepHI coeaunsitores f (1—3)-
TJTUKO3U/IHBIMU CBSI3SIMH.

Bonpoc 22. Ykaxure npupoIHbIe U TEHHO-MHKEHEPHbIE IITaAMMBI-ITPOIYLIEHTHI THATYPOHOBOU
KHCJIOThI

A) Leuconostac mesenteroides

b) Xanthomonas campestris

B) Streptococcus equi

I') Paenibacillus ehimensis

) Bacillus subtilis

Bomnpoc 23. YkaxuTe npu3HaK, OTHOCSIIHMECS K TAIAKTOOIUTOCaXapuaaM:
A) coctosT u3 3-8 ocTaTkoB d-TagakTo3bl U OcTaTKa O-TIIFOKO3BI



B) coctosT 3 Gosee 8 ocraTkoB d-TanakToO3bl M OCTaTKa O-TIIFOKO3BI

B) xopo11o BogopacTBOpuMbIe KapOOTrHUIpaThl

I') TpyaHo pacTBOprMBIE KapOOTHIPATHI

J1) He yCTOMYMBBI K BO3JICHCTBUIO BRICOKUX TEMIIEPATyp U HU3KUM YpOBHSIM pH, kak B
IIpoLecce MPOU3BOACTBA, TaK U MPHU MOCIEAYIOLIEM XPaHEHUH TOTOBOTO MTPOIYKTa

E) ycToiiuuBbl K BO3JCHCTBHUIO BBICOKMX TEMIIEPATYP U HU3KUM YypOBHsIM pH, Kak B
IpolLecce MPOU3BOACTBA, TaK U MPU MOCIEAYIOUIEM XPaHEHUH TOTOBOTO MPOIYKTa

Bonpoc 24. brononumeps! TaTakTOOIUTr0caxapuabl HMEIOT OOJIBIIHE IEPCIICKTHBBI B
pa3paboTKe MHUIIEBBIX MPOAYKTOB (DYHKIIMOHAIBHOTO HA3HAUYEHUS IIOTOMY YTO:

A) ABISIIOTCS MJI0XO TIepEeBapUBAEMBIMHU OJIMTOCAXAPUIAMHU

B) uMeroT BBICOKYIO SHEPreTHYECKYIO IIEHHOCTD (Oouee 2,0 kkai\r)

B) UMEIOT HU3KYIO PHEPreTUYECKYH0 IIeHHOCTh (1,8 Kkai\r)

I') 00namar0T HU3KUM TTTUKEMUYECKUM HHIEKCOM (0K0I0 27%).

Bonpoc 25. Beiaenure crioco0bl HE UCIOB3YIOT U1 IPOMBIIIJIEHHOTO MOJTyYeHHS
raJIakTOOJIMTOCaXapuI0B:
A) XuMHueckuil CHHTE3, OCHOBaHHBIN Ha MCIIOJIb30BAHUU PEAKLIUU
TPAHCIVIMKO3UIMPOBAHNS MUHEPAJIBHBIMU KHCIIOTaMHU
Bb) MukpoOuomnoruueckasi Tpanc(opmMarisi ¢ UCIOIb30BAaHUEM KYIIBTYP KIETOK
MUKpPOOPIaHU3MOB, 00J1a/1al01UX BBICOKOW TPAHCIVIMKO3MIMPYIOLIEH aKTUBHOCTBIO
B) MuKpoOHOIOrNYecKuii CUHTE3 C UCIOIb30BAHUEM MTPOYLIEHTOB, CHHTE3UPYIOIINX
TaJIaKTOOJIUTOCaxapu bl
I') ®epmeHTaTUBHOE TPAHCTIIMKO3WINPOBAaHUE (DEPMEHTOM TajlaKTO3M1a30M.

Bonpoc 26. [Tonydyenue rajnakTooanrocaxapuoB MPOBOJAT C UCIIOJIb30BaHUEM (DEPMEHTOB
TPAHCTAJIAKTO3UIIMPOBAHA — B-FaﬂaKTO3I/I,Z[83 6aKTepI/II71 BHUOOB:

A) Bacillus circulans

b) Lactobacillus lactis

B) Bifidobacterium infantis

I') Escherichia coli

BOl'lpOC 27. HonyquI/Ie TaJIaKTOOJIUTOCAXapru 0B IIPOBOJAT € UCIIOJIb30BAHUEM (bepMeHTOB
TPAHCTAJIaKTO3UIIMPOBAHA — B-FaHaKT 031 a3 MULCITUAJIBHBIX U JPOKIKCBBIX FpI/I6OB BUIOB:
A) Bullera singularis
b) Aspergillus niger
B) Kluyveromyces marxianus
I') Kluyveromyces lactis

Bonpoc 28. B xauectBe cyOcTpara i 6norexHosaorus rajgakroonurocaxapuion (I'OC)
UCTIOJIb3YEeTCsl MOJIOYHAS CBIBOPOTKA, IOTOMY UTO B €€ COCTaB BXOJIUT:

A) caxapo3za

b) Genok kazeun

B) nakro3a

I') manbTo3a

J1) rmoko3a

Bomnpoc 29. IIpoayiieHT rHamypoHOBOi KUCIOTH Streptococcus equi oopasyer ruaaypoHOBYIO
KHUCTIOTY:



A) B KyJIbTYypaJbHON XKHUAKOCTU
b) HakannmBaeT BHYTpH KIETKH
B) oOpa3zyer B Buje 1ieHKH

I') bopmupyer B karncyie.

Bonpoc 30. buonosmMep ruarypoHOBOI KUCIOTHI TOCTPOSH W3 MOBTOPSIOMIUXCS (hparMeHTOB:
A) ) D-riroxyponoBoii kucioThl U N-aretui-Diroko3oamuna, coeauaeHHbix B-(1-4)
TJIMKO3UIHOM CBSI3BIO
B) D-ritokypoHoBoi#t kuciaoTel U N-anetuii-D-rimoko3oamuna, coemuHeHHbIX [3-(1-3)
TJIMKO3UTHOM CBSI3BIO
B) ) D-rimokyponoBoit kucioTsl 1 N-ariermiD-riitoko3oamiHa, coeiuHeHHbIX [3-(1-3)
TJIMKO3UTHOM CBSI3BIO
I') A) D-mannypoHoBoi#i kucioTsl 1 N-anetui-Dimtokozoamuna, coequHeHHbIX [3-(1-4)
TJIMKO3UIHOM CBSI3BIO

Kiarou k TecTOBBIM 3aJaHUAM:

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
OtBet A, B,|5,B [A 1 |Ad |B A A, b, | b B A
r B
Ne Borpoca 11 12 13 14 15 16 17 18 19 20
OtBer b,B A r b r rLa |b B b, B, | b
A
Ne Bompoca 21 22 23 24 25 26 27 28 29 30
OtBet A B A, b,|A,B |B A, B,|A, B,|B r b
E r r




