®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHIS
«BAIIKUPCKUI TOCYJAPCTBEHHbBIN MEJULIMHCKUI
YHUBEPCUTET»
MUHHUCTEPCTBA 3JPABOOXPAHEHUSI POCCUNCKOU ®EJEPALINN

Kadenpa bynnaMmeHTaIbHOM U MPUKITATHON MUKPOOHOJIOTUU
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PeneunseHTsr:

l. ['maBHBIN Hay4YHBIN COTPYIHUK MHCTUTYTa OMOXUMHUU U T€HETUKHU
— 00o0co0neHHOro CTpykTypHoro moxapazaeneHus OIBHY Vdumckoro
benepanbHOro HCCIeoBaTeNIbCKOro IeHTpa Poccuiickod akajgeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Hexan Ouonorudeckoro ¢akynpsreta ®I'BOY BO «Ydumckuii
YHUBEPCUTET HAyKW M TEXHOJOTHI», 3aBenyromuid kadeapoir OMOXUMUU U
ouorexHomorun, nA.0.H., mnpodeccop, modeTHbIH padoTtHuk BIIO PO,
3aciyxeHHbld JesTens Hayk Pb, Otnuunuk oOpaszoBanust Pb, HarpaxneH
MeJanblo «3a BKJIAJ B peaau3alluio ToCyJapCTBEHHOM MOJUTHUKU B 00JACTH
oOpazoBanus» C.A. baiikaToB

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.



1. Tema u ee akrTyajJbHOCTb. IIpomMbllIeHHAsT MHMKPOOHOJIOTHS U
OmoTexHoIOorMss Kak Hayka u  cdepa  mnpoumsBoactB. llepen
MUKPOOHOJIOTUYECKON TPOMBIIIEHHOCTBIO CTpaHbl TOCTAaBJICHBI OOJIBIITNE
3alayd  HO YCKOPEHHOMY PAa3BUTHUIO TMPOWM3BOJACTB, Oa3HPYIOUIUXCS Ha
MUKPOOHOJIOTHYECKOM CHHTE3€, U 00CCTICUCHHUIO 3HAYUTEIIHHOTO POCTA BBIMTYCKa

IPOIYKIIUH.

[IpomblnUIeHHas: MHKPOOMOJIOTHS - 3TO HayKa O BaKHEHIIUX
MUKpPOOHOJOTMYECKUX TMPOLEcCaX W UX MPAKTUYECKOM MPUMEHEHHH U
MOJIyYEHUS WHy CTPUAIbHBIM crnocooom LIEHHBIX IIPOYKTOB

KU3ZHEACATETLHOCTH MHUKPOOPTraHU3MOB, HMX OHOMAcChl KaK Ba)KHEHIIIEro
OENKOBOIO  MPOJYKTa, O TMOJYYEHUH OTIEIbHBIX TIOJIE3HBIX  BEIIECTB
(mpemnapaToB), UCHOJIB3YEMbIX B Pa3IUYHBIX OTPACISAX HAPOJHOTO XO35AUCTBA U
MeauiuHe. B ocHOBE 3TOW HAayKH JIEKUT MHUKPOOHOJOTMYECKas TEXHOJIOTHS
(OMOTEXHOJIOTHS), SABJISIFOIIASCS BOIUIOIICHUEM PE3YJIbTaTOB (DyHIaMEHTAIbHBIX
UCCIIeIOBaHUl (U3MOJOTUM, OMOXUMUU M TEHETHKH MHUKPOOPTaHU3MOB B
MPaKTHUKY.

[TpompiniuierHast (MHOTIa HA3BIBAIOT TEXHUYECKAs) MUKPOOUOJIOTHS OTHH
U3 OCHOBHBIX Pa3JieJIoB COBPEMEHHOW MUKPOOUOJIOTUH.

2. llean 3ansaTud. M3yueHrne MUKpOOHOIOTHYECKUX MTPOLIECCOB, KOTOPHIE
JIeKaT B OCHOBE KPYIHBIX MPOMBIIUICHHBIX MUKPOOHOJIOTMYECKUX MPOU3BOICTB
(mojyyeHue MMIIEBOTO U KOPMOBOro Oenka, yaoOpeHuil, (epMEeHTOB,
BUTAMUHOB, KUCJIOT U JP.) U MEPCIEKTUB UX PA3BUTHUS.

s hopmupoBaHus MpodecCuoOHaTBHBIX KOMIIETEHIIMN CTYICHT JOKEH
YMeTh:

- AaHAIM3UPOBATh CBOMCTBA MUKPOOPraHU3MOB

- CTaBUTh 331a4M B XOJI€ MPOBECHUS MPAKTUYECKUX 3aHATH,

- MOJIb30BAThCA IOMOJTHUTEIBHOM JIUTEPATYPOU TPU MOATOTOBKE,

- IpuOOPECTH HABBIKU JAOOPATOPHBIX MAHUITYJISIUH,

- yMeTh (hOPMYITUPOBATH 3AKIFOUCHUS U BHIBOJIBI.

- BIIaJIeTh TEXHUKOW  KYJIbTUBHUPOBAHUS  MHUKPOOPTaHU3MOB Ha
MUTATENbHBIX CPeaax.

Jlnsa dhopmupoBanusi npodecCuoHaIbHbIX KOMIETEHIUN CTYJEHT AOJIKEH
Baaaers OIIK-11, IIK-1, ITK-3, TIK-5.

3. MarepuaJbl JJis1 CAMONOATOTOBKH K OCBOEHHMIO JAHHOM TeMbl:

Borpocs! i1 caMOnoAroTOBKU:

1. Dtanbl ¥ NEPUOBI PA3BUTHUS TPOMBIIIEHHON MUKPOOHUOIOTHH.

2. llenu u 3a7a4M HAYKH.

3. IlpuMeHeHre OMOTEXHOJIOTUYECUX MPOILIECCOB B PA3IUYHBIX OTPACIIAX
HapOJHOI'O XO35MCTBA.

4. Ilyreii pemieHus: TpoOJIEM KOJIOTUU U OKPYKAIOUIEH Cpelibl METOIAMU
OMOTEXHOJIOTUH.

4. Buj 3aHATHS: TPAKTUYECKOE 3aAHATHE

5. IIpo0/IKUTEIbHOCTD 3AHATHUA: § aKaJEMUYECKHUX YaCOB.

6. Ocnamenue:



6.1. JInnakTuueckuit MaTepuai: TECTOBbIC 3a/IaHUS

6.2. TCO: MynbTUMETUIHBINA TPOECKTOP, HOYTOYK

7. Conep:kanue 3aHATHS

7.1. KOHTpPOJIb HCXOTHOTO YPOBHS 3HAHUI M YMEHHUI.

THUnoBoM TECT BXOJHOTO KOHTPOJIS

1. Hayka o momyueHWM pa3IW4HBIX IEJEBBIX MPOIYKTOB HA OCHOBE
KU3HEIEATSTLHOCTH MUKPOOPTAaHI3MOB:

a) OMOTEXHOJIOTHSI;

b)  reHHas MHKEHEpUS;

C)  TCHETHKA,;

d)  mpowmblIeHHAsT MUKPOOHOJIOTHS

2. HampaBnenue ~ Hay4HO-TEXHMYECKOrO  MpoIlecca, KOTOpas
UCIIOJIb3YEeT AareHThl OKpY’KAIoIIeW Cpefbl MJisl TOJYYEHUsS TMOJE3HBIX ISt
YeJI0BeKa MPOYKTOB:

a) OMOTEXHOJIOTHS;

b)  4YacTHas MHKPOOMOJIOTHS;

c) TreHETHKA;

d)  reHHas Tepamnus.

3. Kakas Hayka 3aHMMaeTcs H3y4EHUEM UM OCYILIECTBICHUEM
MUKPOOMOJIOTHYECKUAX TPOIECCOB, MPUMEHSIEMBIX IS TOTYYEHUS JIPOXIKEH,
KOPMOBOT0 O€JKa, TUMUAOB:

a)  CEIbCKOXO3SHUCTBEHHS] MUKPOOHOJIOTHS;

b)  4YacTHas MHUKPOOMOJIOTHS;

C)  NPOMBIIUICHHAs MUKPOOHOJIOTHUS MUKPOOUOJIOTHS;

d)  oOmas MUKpOOHOJIOTHS.

4. B Hacrosiee BpeMs B pa3lMyYHBIX MpoIleccax MPOMBIIUICHHON
MUKPOOHOJIOTHUHU TTOJTYYEHO:

a) oonpmie 300  coemuHeHui, OOJAMAOMIMX  KOMMEPYECKOM
IIEHHOCTHIO;

b)  Oompme 200 coeauHeHMid, OOJATAIOMIMX  KOMMEPYECKOU
IIEHHOCTHIO;

c) MenbIte 200 coeTMHeHMI;

d) oonpmie 500  coemuHeHuit, oO0MadaNOMIUX  KOMMEPUYECKOM
IIEHHOCTBIO.

3. B kakux rojmax Ha4MHAETCS HOBEMIIAS UCTOPUS MPOMBILLICHHOU
MUKpOOUoI0TUH ?

a) 1953-1960 r.t;

b) 1961-1971 r.r;

c) 1960-1970 r.r;

d) 1970 no Hacrostee Bpems

6. B xakwue roapl 6sutn ycTanosiena crpykrypa JJHK u pacumudposan
TE€HETUYECKUI KO ?

a) 1953-1960 r.r;

b) 1961-1971 r.r;



C) 1960-1970 r.t;

d) 1970 o HacTosiee BpeMs

7. Hogefimmuii  3Tanm pa3BuUTHS MPOMBIIIUICHHOW MHUKPOOHOIOTHUN
SIBJISIETCSI TIPOU3BOJICTBO:

a)  aHTHUOWOTHKOB;

b)  nmpoxokei;

c)  OpoxeHus;

d) rnunepuHa;

8.  Kakme MUKpOOPraHW3MBI WCHOJB3YIOTCS I TPOMBIILICHHOTO
MIPOU3BOACTBA?

a)  KOHCYMEHTBI;

b)  mpoayleHTHI,

C)  CUMOHWOHTHI;

d)  canpodurs;

9. B xakom roay 6bL10 MOKa3aHO, YTO C MOMOILBIO MUKPOOPTaHU3MOB
MOHO MOJy4aTh BUTaMuH B12

a) 1928;

b) 1938;

C) 1948;

d) 1978;

10.  C BO3HHMKHOBEHHMEM TI'€HHON MHKEHEPUH IOABUIACH BO3MOXKHOCTh

co37aBaTh JJI IPOMBILIIEHHOCTH

a)  MHKPOOPraHU3MBI C 3a/IaHHBIMU CBOMCTBAMH;

b)  BEKTOpHI;

C) MapKephI;

d)  KyJnbTHUBATOPHI;

1. bonpmioe 3HadueHHME WMeENIO0  OOHAPYXKEHHE  CIIOCOOHOCTH
MHUKPOOPTraHU3MOB K CBEPXCHHTE3Y aMHUHOKHCIOT, B pe3yjbTare ObLIO
HaJIaKEHO POU3BOJICTBO (BIIEPBBIE) MUKPOOPTaHU3MOB CUHTE3UPYIOIIUX:

a)  apruHuH;

b)  nu3uH;

C)  IJIYTaMHHOBOW KHCIIOTBI;

d) acmaprara ;

12, Hayanom npOMBINIIEHHON T€HHON UHKXEHEPUU MIPUHATO CUYUTATh

a) 1970;

b) 1980;

c) 1990;

d)  2000;

13.  KakoBa 11e;1b TeHHOM UHXEHEepUH ? :

a) CO3/1aHue MPUHIUITHAIBHO HOBOT'O O0mooOBeKTa U1t

OMOTEXHOJIOTUYECKOTO MTPOU3BOICTBA,;

b)  co3maHMe MUKPOOPTaHW3MOB, KOTOpHIE OyAyT BBIpAIIMBATHCS B
IPOU3BOJICTBEHHBIX YCIOBHUSAX B OOJBIIIOM KOJUYECCTRBE;

c)  oOpa3zoBaHUE UyKEPOJHOTO JJIsl KJIIETKU OEJOK;
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d)  co3naHue HOBOTO PEKOMOMHAHTHOTO MPOAYLIEHTA;

14.  C yero HaumHaeTcsi paboTa TeHHON UHKEHEpUH?

a)  C BCTpauMBaHMUs IeHa B BEKTOP;

b) C TNOpPOHUKHOBEHHs] B KJIETKY MHKPOOpPTaHM3Ma BEKTOpa C
Yy>KEPOJHBIM ISl HEE TEHOM;

c)  cnoabopa BEKTOpa;

d)  ccamoro reHa, KOJUPYIOIIETO IIEIEBOM OENOK;

15. Yto U3 nepeyrcieHHbIX HE TOKEH UMETh T€HHBINA UHXKEHEP Mepe]
paboToif B CBOEM pacropsiKeHuu ? :

a)  TeHeTHYecKui Marepuan (KJIETKY - XO351MHa);

b) 2. gyxepoaHbie OCIKHU;

C) 3. TpaHCIOPTHOE YCTPOMCTBO — BEKTOp, MEPEHOCAUTUN
TeHEeTUYECKUI MaTepHall B KIETKY;

d) 4. Habop cneuuduyeckux GEpPMEHTOB — «MHCTPYMEHTOBY» T'E€HHOM
WHKCHEPHH,

7.2. Pa3bop ¢ mpemoaaBaTtejieM Y3JIOBBIX BONPOCOB, HEOOXOAUMBIX
JJI51 YCBOEHHUA TeMbl 3aHSITHS.

1. IIpenMer ©  3agaud  OPOMBIIUIEHHOW  MHUKpPOOMOJOTMHM U
OMOTEXHOJIOTHH.
2. [IpumMeHeHrne NPOMBIIIJIEHHON MUKPOOMOJOTUH B  Pa3IMYHBIX

OTpacisiX HAPOAHOTO XO34KUCTBA.

7.3. YcTHBII onpoc

Tunosoii 6uner

1. DTanbl ¥ NEPUOBI PA3BUTHUS TPOMBIIIEHHON MUKPOOHUOIOTHH.

2. llenu u 3aa4M HAYKH.

3. IlpuMeHeHre OMOTEXHOJIOTUYECUX TMPOIIECCOB B PA3IMYHBIX OTPACIIAX
HapOJHOI'O XO35MCTBA.

4. Ilyreii pemeHus: TpoOJIEM KOJIOTUU U OKPYIKAIOUIEH Cpelibl METOIAMU
OMOTEXHOJIOTUH.

7.4. KOHTPOJIb KOHEYHOI'0 YPOBHS YCBOCHHS TEMBbI

1. CKOJIBKO TIEpHOJIOB Pa3BUTHS BKIIOUAET B C€0s1 OMOTEXHOJIOTHS:
a) 3;

b) 5

c) 8;

d 6;

2. Kak Ha3pIiBaau BTOPOI NEPHO] pa3BUTHS OMOTEXHOIOTHH?

a)  IMepuoj aHTUOUOTHKOB;

b)  umnepuyYecKuii;

C)  IOCTHACTEPOBCKHIA;

d)  mepuwon ympaBiIsseMOro OMOCHHTE3a;

3. HazoBute camplii IEpBBIN OTKPHITHIA AaHTUOUOTHK.
a) aMITUITAJIINH,



b) MIEHUIWLINH;

c) TETPALIUKIIVH;

d)  OCH3WINCHUITUIUINH;

4. HazoBwute msiThiii mepuo pa3BUTUsS OMOTEXHOIOTHH.

a)  TMepuoja aHTHOWOTHKOB;

b)  HoOBelimas OMOTEXHOIOTHS,

C)  HUMIEPUYECKHIL;

d)  mocTnacTepoBCKUI;

S. ["'opMoHalIbHBIE TPEeNapaThl MOMOJHSIIOTCS 32 CUET OETKOBBIX
TOPMOHOB, IMOCTaBJISIFOIINE

a)  MOJEKYJSIPHO-OMOJOTUYECKUE MPOTYKTHI;

b)  TeHHO-UHXEHEPHbIC POTYKTHI;

C) YKUBOTHBIMU;

d)  pacreHusMy;

6. depMeHTBI, KOTOPbIE UCTIOIB3YIOT IS JICUECHUS TTATOJIOTHH OOMeHa
BELIECTB?

a) JINTa3bl,

b)  nmmaser

c) OKCHUTE€HA3bI,

d)  ruaponassi

7. Harmpasnenue HaydyHO TEXHUYECKOTO TIpOorpecca, UCIoIb3yIoIIee
areHThI OKPY>KAIOIIEH Cpeabl IS TOTYyUEHUsI MOJIE3HBIX JIJIs1 YeJIOBEKa
MIPOJIYKTOB WJIM MCIIOJIb30BaHKE MPOIIECCOB, KOTOPHIE OCYIIECTRISIOTCS ITUMU
areHTamu?

a)  MPOMBIIUICHHAs MUKPOOHOJIOTHUS;

b)  MeauIMHCKas MUKPOOUOJIOTHS;

c) OMOTEXHOJIOTHSI;

d)  xuMuYecKkas TEeXHOJIOTHSI;

8. Bri6epute HeBepHBIN BapUaHT OTIANYHSI OMOTEXHOJIOTHUHU OT
CEJBbCKOT0 X035icTBa?

a)  KpyIJIOTOJIMYHOCTb;

b)  TOBCEMECTHOCTH;

C)  BEJICHHE B UCKYCCTBEHHBIX YCIIOBUSIX;

d)  3aBHCHMOCTH OT CE€30Ha;

9. Kakas u3 obnacreld Hayku BHECJIa OTPOMHBIN BKJIaJl B
IIPOMBIIIEHHYI0 MUKPOOHOJIOTHIO?

a)  arpoTexXHOJIOTHS;

b)  ¢wusuka;



C)  TeHHas UHXKEHEPUS;

d)  Ouoxumus;

10.  Kakue mraMibl He UCTIONIB3YIOT B MPOMBIIUICHHOM
MUKpOOHOTI0OTHN?

a)  MHKPOOPTAaHU3MBI-TTIAPA3HTHI;

b)  ynydileHHBIE €CTECCTBEHHBIM MM UCKYCCTBEHHBIM OTOOPOM;

C) B pe3yJbTaTe U3MEHEHUS MYyTalUsIMH,

d)  modyyeHHbIE METOJOM KJIETOYHOW M F'€HHON MH)KEHEPUU;

11.  MukpoopraHu3Mbl, IPUMEHIEMbIE B MUKPOOHOJIOTHIECKON
IPOMBIIUIEHHOCTH TSI TIOTYYeHHST KAaKOTO — JIN0O 1IEJIeBOTO MPOIYKTa

a)  KOHCYMEHTBI;

b)  mpotoTpodsrl;

C)  MPOAYUEHTHI,

d)  xemoopraHotpodsi;

12.  IIpuHUMI TEXHOJIOTUYHOCTU IITAMMOB —

a)  MHKPOOHBIE KJIETKU MOMYJISIINN JOJKHBI COXPAHSTh
¢uznonornyeckue, OMOXUMHUYECKUE CBOMCTBA B MPOLIECCE ATUTEIHHOTO
BeZIeHUsI (pepMEeHTAINH;

b)  MHKpOOHBIE KJIETKU JOJKHBI 00J1aJaTh yCTOMYUBOCTBIO K
MYTaIHsIM;

C) A KyJIbTUBHPOBAHHS HE TPEOyeTCS adpUPYIOMIUX YCTPOHUCTB;

d) IITaMMBbI JJOJDKHBI OBITh MOJYY€HbI METOIaMH KJIETOYHOU U T€HHOU
WHKCHEPHH,

13.  Ilouyemy pacmmpsieTcsi IpUMEHEHHE CMEIIAaHHBIX MUKPOOHBIX
KyJbTYp U UX acCOIUAIUi?

1-  He crmoCOOHBI ACCUMIIMPOBATH CIOXKHBIE OPTAHUUYECKHE
COCIMHEHUS,
2-  HAMEIOT MOBBIIIEHHYIO YCTOWYUBOCTH K HEOIArOMpUsI THHIM

YCJIOBUSIM CpElibl U TOKCUYECKUM BEILLIECTBAM;
3- Uil MX KyJbTUBHPOBAHUS HE TPEOYIOTCA SHEPTOEMKHUX
adPUPYIOLIUX BELIECTB;
4-  MMEIOT NMOBBILIEHHYIO MPOAYKTUBHOCTh U BO3MOYKHOCTD
T€HETUYECKOro 0OMeHa MEXIy OTAEbHBIMU BUJIaMU COOOIECTBA;
Bri6epute BepHbI BapHaHT OTBETA:

a) 1 u3;
b) 2u3;
C) 4;

d) 2 u4;



14.  O6nactu NPUMEHEHUS CMEIIAHHBIX KYJIbTYp —

1-  ycBOEHHE CIIOKHBIX CyOCTpaToB;

2-  MMHEpaau3alus MUKPO- U MAaKpOIJIEMEHTOB;
3-  perymisuus ra3oBOro cocTtaBa aTMoc(epsl;
4-  oxpaHa OKpY>KaroLIEH Cpe/pl;

Bribepute BepHbIil BapuaHT OTBETA!

a) 3ud,;

b) 1 ud4;

c) 2u3;

d 4

15. Uto Takoe CBEpXCUHTE3?

a)  ITO CIOCOOHOCTH CHHTE3UPOBATh MPOIYKT B KOJIHYECTBAX
HEOOXOAMMBIX JUIS IIETICBOTO BBIXOJIA ATOTO MPOYKTa;

b)  3TO CIOCOOHOCTH CHHTE3MPOBATH MPOAYKT B MAKCUMAJIbHBIX JIs
HEro KOJIMYEeCTBaX;

C)  9TO cCOCOOHOCTh CHHTE3UPOBAThH MPOIYKT B KOJIMYECTBAX
PEBOCXOAMINX (PHU3HOIOTHYECKHE TOTPEOSHOCTH;

d)  HeT BepHOTro OTBETA;

16. [IpoMBINUIEHHBIN POAYLIEHTHI TOJKHBI COOTBETCTBOBATH
CJIEIYIOLUM TPEOOBAHUSIM:

I-  OG6nagaTh BBICOKOM CKOPOCTHIO OMOMACCHI;

2- [{eneBoii MPOAYKT JOJIXKEH JIETKO BBIJCIATHCA U3 CyOCTpara;

3-  JlomxHBI ObITh HEYCTOMYMBBIMU K (haram U Apyroi NoCTOPOHHEH
MUKpodIope;

4-  J1oJ’K€H UMETh BBICOKYIO MPOIYKTUBHOCTH LIEJIEBOTO MPOIYKTA,
IPY MaKCUMaJIbHOM TIOTPEOJICHUH CyOCTpaTa;

5- J10JDKHBI OBITh TEHETUYCCKH HEOTHOPOTHBIMH;

6-  JloJKHBI IPOSABIIATH HAIPABIEHHYIO OMOCUHTETUYECKYIO

HaMpaBIEHHOCTh MPU 00pa30BaHUU MUHUMAJILHOTO MMOOOYHOTO MPOIYKTa;
Bri6epute npaBuiibHBINA BapHAHT OTBETA:
a) BEepHBI- 1, 2, 5, 6;
b) HEBEpHBI- 3, 4, 5;
c) HEBEPHEBI- 3, 4, 5, 6;
d) BCE BApUAHTHI BEPHBI;
17.  KenatenbHO 4yTOOBI NPOMBIILIEHHBIE MPOAYLIEHTHI ObLIH
a)  TepmoduIaMu U ankanoduIamu;
b)  Me3odunamu u anuaopUIaAMU;
c)  Me3oduiIamMu U ankaiohuIaMu;



d)  Tepmodunamu u anmaodrIIamMu;

MecTo npoBeleHHMsl CaMONOATOTOBKM: 4YHWTAJbHBIA 3ajl, y4yeOHas
KOMHAaTa JUIsl CaMOCTOSITEIbHOM pabOoThl CTYAEHTOB, MOAYJh MPAKTUYECKUX
HAaBBIKOB.

Y4eOHo-uccaenoBaTenbckasi padoTa CTYAEHTOB IO JAaHHOW TeMme:
paboTa ¢ OCHOBHOMW U JOTOJIHUTEIBHON JTUTEPATYPOH.

Jlutreparypa:

1. Cazbikun FO.A. buorexnonorus: yueOH. [locobue nmst crya. Beict.
VYueb6n.3aBenenuit / 10.0. Caszwsixkun, C.H. Opexos, N.U. Yakanesa; moja. pen.
A.B. Katnunckoro. — M.: uznarensckuii neHTp «Akagemus», 2006.- 256c¢.

2. OCHOBBI MHUKPOOHMOJIOTUM M OMOTEXHOJIOTMH: y4ed. mocooue. \
T.E.[Ipo3noBa, H.A .Kycrtosa, E.Il.UBanoBa. — M: 3a-s8o MI'OY, 2010.
3. Oo0r1mas OMOTEXHOJIOTHS: y4eOHO-METOIUUECKOE

nocobue/A.C.Cuportkun, P.K.3akupos, B.b.)KykoBa. — Kazanb: u3g-so Kazan.
roc. TexHoi. yH-ta, 2007. — 104c.
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHIS
«BAIIKUPCKUI TOCYJAPCTBEHHbBIN MEJULIMHCKUI
YHUBEPCUTET»
MUHHUCTEPCTBA 3JPABOOXPAHEHUSI POCCUNCKOU ®EJEPALINN

Kadenpa bynnaMmeHTaIbHOM U MPUKITATHON MUKPOOHOJIOTUU

METOAUWYECKHUE PEKOMEHJIAIINU JIS1 OBYYAKOIIUXCS
K MPaKTHYECKOMY 3aHATHIO HA TeMY:

« HOHY‘ICHI/IC OMOJIOTUYCCKH aKTUBHBIX BEIICCTB M OTACIBHBIX KOMIOHEHTOB
MI/IKp06HLIX KJICTOK»

Jucuumivna IIpoMblnijieHHA MUKPOOHOJ0THS U OMOTEXHOJIOT U

CneunanbHocTh (Koa, Ha3BaHue) 06.05.01. buonnxenepus u buonHpopmaTuka
Kypc 3

Cemectp 5

Ya, 202
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PeneunseHTsr:

l.I'maBHblid HayuyHbI cOTpyAHUK WMHCTUTYTa OWOXMMHUM U TE€HETUKH —
obocobsieHHOr0  cTpykTypHoro  moapazaeneHus @OIBHY  Yumckoro
benepanbHOro HCCIeoBaTeNIbCKOro IeHTpa Poccuiickod akajgeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlekan 6uonorudeckoro dakynsrera PI'bOY BO «Ydumcknii yHuBepcurer
HAyKW W TE€XHOJIOTHID», 3aBeAyromui kadeapoid OMoOXuMUM U OMOTEXHOJIOTHH,
1.6.H., mpodeccop, modyeTHpid pabotHuk BIIO P®, 3acmyxeHHblll nearens
Hayk Pb, Ormuunuk o6pasoBanus Pb, marpaxxnen menanpio «3a BKJIaa B
peanu3anuio TOCYAapCTBEHHOW MOJUTUKH B obOmactu oOpaszoBanus» C.A.
bamkaros

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.
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1. Tema u ee akryajabHOCTb. [loryyeHne OMOJIOrMYeCKH AKTHBHBIX
BEIIECTB M OTAEJbHBIX KOMIIOHEHTOB MUKPOOHBIX KJeTOK. [IpoMbinuieHHas
MUKpOOHONOTHsA (UM TEXHUYECKass MHUKPOOMOJIOTHSI) B HACTOSIIEE BPEMs
IPECTaBISIET COOOM TaKKEe CaMOCTOATENbHYIO U HanboJiee KPYyIMHOTOHHAKHYIO
oTpaciib  COBPEMEHHOH  MNpOMBIINUIEHHOW  OuorexHonoruu.  OrpomHoe
pazHooOpa3re MHUKPOOPTraHW3MOB, YTHIM3HPYIOIIMX B KAaue€CTBE POCTOBBIX
cyOCTpaTOB pa3IMUYHbIE COEIMHEHHUS, B TOM YUCIIE€ OTXO/Ibl, I03BOJISET MOIYYaTh
MIUPOKUA  CHEKTp  OMOJOTMYECKM  aKTUBHBIX  COEJUHEHUH,  BKJIOYAs
AHTUOMOTHUKHM, AMUHOKHUCIOTHI, BHUTAaMHHBI M MHOIO€ JApyroe, a TaKxke
OCYLIECTBJIATh TOJIE3HBIE IS YEJNIOBEKa pPEaKIuu, BKIOYas 00e3BpeKHBaHUE
OTX0/I0B, TpaHC(HOPMALIUIO U TIOJyYEHHE SHEPTUH, U MHOTOE JPYroe.

2.Y4eOHble HeJM: N3YyYECHUE MUKPOOUOIOTHYECKUX MPOIIECCOB, KOTOPHIE
JeKaT B OCHOBE KPYIHBIX MPOMBIIUICHHBIX MUKPOOMOIOTUYECKHUX TPOU3BOJICTB
Y TIEPCIIEKTUB UX Pa3BUTHSL.

st popmupoBanusi mpoecCHOHATBHBIX KOMIETSHIINI CTYJIEHT JAO0DKEeH
YMETh:

- AaHAJIM3UPOBATH CBOMCTBA MUKPOOPTaHU3MOB

- CTaBHUTH 33141 B XOJI€ IPOBEACHUS MPAKTUUECKUX 3aHATUH,

- TIOJIb30BATHCA TOMOJHUTEIBHOM JIUTEPATYPOM IIPH OATOTOBKE,

- IpUOOPECTU HABBIKU JAOOPATOPHBIX MAHUITYJISILUH,

- yMeTh (hOPMYJIUPOBATH 3aKJIFOUEHUS U BHIBOJIBI.

- BIIaJIeTh ~TEXHUKOW  KYJIHTUBUPOBAHUS  MHUKPOOPTaHU3MOB  Ha
NUTATENbHBIX CPeax.

Jns popmupoBanus mpodeccHOHaTbHBIX KOMIIETEHUIUNH CTYJIEHT JOJDKEH
Baaaers OIIK-11, I1IK-1, ITK-3, TIK-5.

3. MaTtepuaJbl 1Jisl CAMONOATOTOBKH K OCBOCHHMIO TAHHOM TeMbI:

Bormpocs! 11 caMOIoArOTOBKU:

1)  CaoiicTBa MHKPOOPTaHU3MOB, 00yCIIaBIMBAIOIINE 170,
UCII0JIb30BAaHUE B IPAKTUUYECKOM IE€ATEILHOCTH YEJI0OBEKA.

2)  Hcnomp3oBaHne MHKPOOMOJOTHUECKHUX IMPOLIECCOB B JIPYTUX
OTpacisAX MPOMBIIIIEHHOCTH.

3) Ilonyuenue Genka OJHOKIECTOYHBIX U aHTUOUOTHUKOB.

4)  IlpumeHeHue aHTHOUOTHUKOB.

5)  Cxema BblJeNEeHHUS aHTUOMOTUKA U3 KYJIbTYPAIbHOU KUIAKOCTH.

6)  IlpuHnunuanbHas cxema BbIJEICHUS U OYUCTKH KaHAMUIMHA.

7)  IlpombllieHHBIA ~ METOA ~ TOJNYYEHHUS  TMOJYCHMHTETHYECKHX
AHTUOMOTHKOB.

8) buonornueckue MeToapl aHaAIM3a KaUueCTBa aHTUOMOTHUKOB.

9)  YcBoeHue 3TanoB U CTaANi NOJIyYEHUST AMUHOKHUCIIOT.

10) TexHonoruss MOJy4YEeHUS TJIYTAMHUHOBOM KHUCJIOTHI, JIU3UHA U
Tpuntodana

11) VYcBoeHue 3TanoB U CTaAui MOTYYEHUSI BUTAMHUHOB.

12) IIporeccel nosydyeHusi BUTaMuHOB B, B, 1 aprocrepuna.

13) VYcBoeHue 3TanoB U CTaJAUi MOTyYEHUs: OMOMOIUMEPOB.
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14) Tlonucaxapumsl.

15) TexHomorusi TOJNy4yeHUs JIEKCTPAaHOB, KCaHTaHa, aJblWHAT,
KypUlaHa, MyJiIaHa, CKJIEPOTIIIOKaHA.

16) MukpoOHBIE MOTUOKCHUATKAHOATHI.

4. Buj 3aHATHSA: IPAKTUYECKOE 3aHATHE

5. IIpoa0/IKUTEIbHOCTD 3AHATHUA: § aKaJEMUYECKHUX YaCOB.

6. Ocnamenue:

6.1. JlumakTrnueckuii MaTeprai: TECTOBbIC 3adaHUs

6.2. TCO: MynbTUMEIUIHBINA TPOEKTOP, HOYTOYK

7. Conep:kanue 3aHATHS

7.1. KoHTpPOJIb HCXOAHOI0 YPOBHS 3HAHUI M YMEHUI.

THUII0BOM TECT BXOJAHOTO KOHTPOJIA

1. Kakas u3 Tpex Oenkoconmepkammx 100aBOK coiaepxxkut 85 \%
CBIPOTO MPOTEUHA:

1) GeIKOBBIN H30JIAT

2) GEeNKOBBIM KOHIICHTPAT

3) GEeNKOBBIN MPOIYKT

2. VYKaXuTe HAUMEHOBAHMUSA KyJIbTYp PACTEHUM, IUIOABI KOTOPBIX
Hapsay €  MHUKpOOHOM ~ OMOMaccodl  UCHONB3YIOT  JUJIsl  TMOJYyYECHUS
OesioKcoIepKalux J00aBOK:

1) otpyon

2) cos

3) 3apopil

4) yeueBHIla

5) Tabak

6) xieBep

7) MOJICOTHEUYHUK

8) caxapHas CBEKJIa

9) ropox

10) oBec

3. Kakoil 3KCTpareHT WuCHOJB3YIOT [ BbIACIEHUA Oenka u3
NIIEHUYHBIX OTpYOei:

1) nutheBast BoAa

2) pacTBOp IIEI0UYHU

3) pacTBOpP KUCIIOTHI

4) paccon

5) cupon

4. O6paboTtka kakuM BAB moBblaeT BhIXOA Oeika M3 MPOIYKTOB
nepepadoTKH 3epHa:

1) BUTaMUHBI

2) bmaBOHOMIBI

3) pepmeHTsI

4) ropMOHBI

5) aMUHOKHUCIIOTBI
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5. Ckonbko coctaBisieT pH Ha cTaguu KUCI0TOOOpa3OBaHUS JTUMOHHOMN
KHUCJIOTHI?

) 07-1,7;
2)  1,7-2,0;
3) 2,737
4y 3,7-47

7.2. Pa3dop ¢ mpemoaaBartejieM Y3JIOBBIX BOIPOCOB, HEOOXOAUMBIX
JJISl YCBOCHHS TeMbl 3aHSTHS.

TpanuuuoHHBIE  METOABI  CEJNEKUMH  MPOMBIIUIEHHBIX  IITAMMOB-
IPOIYIIEHTOB.

7.3. YcTHBII onpoc

Tunosoii Ouner

1)  CsaoiictBa MUKPOOPTaHU3MOB, 00yCJIaBIMBAIOIINE ux
MCII0JIb30BAHUE B IPAKTUYECKOM NEATEIBHOCTH YEJI0BEKA.

2)  Hcnonwp3oBaHWe MHUKPOOMOJOTUYECKUX TPOIECCOB B  JIPYTUX
OTpacCisAX MPOMBIIIIEHHOCTH.

3) Ilomyuenue Genka OJHOKICTOYHBIX U AaHTUOMOTHUKOB.

4)  IlpumeHeHue aHTUOUOTHKOB.

5)  Cxema BblIENEHUS aHTUOMOTUKA U3 KYJIbTYPAIbHOU XKUIKOCTH.

6)  IlpuHuunuanbHas cxema BbIIEJIEHUS U OUMCTKU KaHAMULIMHA.

7)  IlpombllIeHHBIA ~ METOA ~ TOJYYEHHUS  MOJYCHHTETHYECKHX
AHTUOHOTHUKOB.

8)  buonormyeckue MeTobl aHAJIM3a KaueCTBA AHTUOUOTUKOB.

7.4. KOHTPOJIb KOHEYHOI'0 YPOBHS YCBOECHUSA TEMbI

1.  Yro uCnoyb3ylOT B Ka4yeCTBE IMOCEBHOIO MaTepuaia B YCIIOBHSIX
rIIyOOKOM (pepMEHTAIIMH TUMOHHON KUCTOTHI?

1)  apoxxu;

2)  cHnopbl KIOCTPUIUN;

3)  Oakrtepuu;

4)  Munenui ;

2. B kakoMm roay bioH0o mokazan yTo MOJOYHAsI KUCI0Ta 00pasyercs
B PE3yJIbTaTe€ aHa3pPOOHOT0 MPEBPAILECHUSI MOJIOYHOKUCIBIX OaKTeprii?

1) 1847,

2) 1947,

3) 1967,

4) 1997,

3. Kakyto u3 opranmdeckux Kuciaot oopasyroT 6akrepun Lactobacillus
delbrueckii?

1)  Monounyio;

2)  JHUMOHHYIO;

3)  YKCYCHYIO;

4)  WUTaKOHOBYIO;

4. Kakyto  kucinory  cnocoOHbl  00pa3oBBIBaTh OakTepuu
Brevibacterium, Corynebacterium, Arthrobacter
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8.

MOJIOYHYIO;

JIMMOHHY10;

YKCYCHYIO;

UTAKOHOBYIO;

B kakoil oTpaciau NpuMEHSIIOT MOJIOYHYIO KUCIIOTY?
CEJIbCKOXO31CTBEHHAS,

MPOMBIIIIEHHAS ;

MUILIEBAas;

He(TsAHas;

Xumuueckasi GpopMyia YKCYCHOM KUCIOTHI:

CHSCOOH;

CH3(CH)2COOH;

CH3COOH;

CH3CH2COOH

I'te ncrionb3yeTcst yKCyCHasi KUCIIOTa:

MEIULMHA;

MUKPOOHOIOTHYECKas! MPOMBILIUIEHHOCTD;

NUIIEBasi IPOMBIIUIEHHOCTb;

BCE, BBILIE IEPEUHUCIIEHHOE.
VYKCycHO-KHCI0€ OpOKEHHE OCHOBAaHO Ha CIIOCOOHOCTH YKCYCHO-

KHUCJIBIX OaKTepHUd:

D
2)
3)
4)
9.

poaa:
)
2)
3)
4)
10.
1)
2)
3)
4)
11.

OKHUCIIATh CIUPT KUCIOPOJIOM BO3/yXa B YKCYCHYIO KHCIIOTY;
VICIIOJIB30BATh MOJIOYHYIO KHCIIOTY JUIS ITOJIYy4YE€HUsl YKCYCHOMU;
OKHCJISITh CIUPTHI KUCIOPOJIOM BO3yXa B MOJIOYHYIO KUCIIOTY;

HET IIPaBUJIBHOTO OTBETA,;

JUis mosyyeHus yKcyca MCIOJb3YIOT YKCYCHOKHCIBIE OaKTepuu

Acetobacter;

Streptobacter;

Gluconobacter;

Lactobacter ;

[Ipouecc nmonydeHuss yKCyCHON KUCIIOThI PEaIu3yroT:

IyOMHHBIM CITIOCOOO0M;

MOBEPXOCTHBIM CIIOCOOOM;

CTPYHHBIM CIOCOOOM;

BOJHBIM CIIOCOOOM;

B okwucnenun cnupra ¢ 00pa3oBaHMEM YKCYCHOW KHCIIOTHI,

y4acTByeT (pepMeHT:

1)
2)
3)
4)
12.

MaJlaTAEruApOreHasa;
JAKTATAETUIPOTeHA3a;

AJIKOTOJIBACTUAPOreHa3a;

AJIKOTOJIbKMHA34,

I1oBEpXOCTHBIN PEKHUM MOJYYEHUSI YKCYCHOM KHUCJIOTBI IIPOTEKAET
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1)
2)
3)
4)
13.

1)
2)
3)
4)
14.
1)
2)
3)
4)
15.
1)
2)
3)
4)
16.

1)
2)
3)
4)
17.

1)
2)
3)
4)
18.
1)
2)
3)
4)
19.
1)
2)
3)
4)
20.

BOJIHBIX T€HEPATOpaXx;

ra3oBbIX T'€HEPATOPaxX;

CTPYHHBIX CTPYHHBIX T€HEPATOPAX;
a’palMOHHBIX allaparax;

[Ipouecc mosydeHUs: YKCYCHOM KHCJIOTBI B INIYOMHHOM KyJbType
pean3yIoT B:

BOJIHBIX I'€HEpATOpax;

ra3oBbIX I'€HEpaToOpax;

CTPYHHBIX T'€HEpaTOpax;

a’pallMOHHBIX anlaparax;

Xumunyeckasi popMyJia IPOIUOHOBOM KUCIOTHI:
CH5COOH;

CH3(CH)2COOH;

CH3COOH;

CH3CH2COOH;

I'ne ucnosp3yercs MpoONMOHOBast KUCIIOTA:
IIUILEBast IPOMBIIUIEHHOCTb;
XUMUKO-(apMaleBTUYECKas POMBILIIEHHOCTb;
KOCMETHYECKAs! IIPOMBIIIIICHHOCTb;

BCE, BBILIE [IEPEUNUCIICHHBIE;

Cpenu mpOMBIIUIEHHBIX ITAMMOB-IIPOAYILIEHTOB,y4aBCTBYIOIIUX B
00pa3oBaHUU MPOMMUOHOBON KUCJIOTHI BBIACISIOT OaKTEPHH:

Pr.Arabinosum;
Pr.Rubrum;

Pr.Shermanii;

BCE,BBIIIIC ITEPECUNCIICHHBIC;

B xagecTtBe cybcTpaToB OpOXKEHUSI MPOMHMOHOBO-KUCIBIE OaKTepuu
UCTIOJIb3YIOT:

pa3JIM4YHbIE caxapa;

YTJIEBOJIBI;

OpraHUYeCKue KUCIOTHI (10J10YHasI,MOJIOUHAs );
CITUPTHI;

Xumuueckasi GpopMyiia UTAKOHOBOW KHCIIOTHI:
CH3COOH;

CH3CH2COOH;

C5H604;

C6H1206;

HTakoHOBas KMCIIOTA UCIIOJIB3YETCS B:

NUIIEBask IPOMBIIUIEHHOCTB;

KOCMETUYECKasl IPOMBIIIJIEHHOCTb;
IIPOU3BOJICTBO CUHTETUYECKUX BOJIOKOH U CMOJI;
MIPOU3BOACTBO KPACUTEIIEH;

OcoOEHHOCTBIO MpoLecca IMOJYYEHUS HUTAKOHOBOM
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SIBIIIETCS BBICOKAsI MIOTPEOHOCTH MPOIYIIEHTA B:

1)  comu Al

2)  couu Zn;

3) comu Cu;

4)  HeT NpaBWIbHOIO OTBETA ;

21. PasmectuTre HOMEpPA TEXHOJOTMYECKUX OIEpAllUi B COOTBETCTBUU
CO CXEMOH TMOodyudeHHs] OeJOKCOAepKalUX J00aBOK U3 JIUCTO-CTEOETbHOU
MacChl PaCTEHUN:

1) cymuika nacTsl 4) oT:)KUM OMOMACCHI

2) u3MenbueHUE 5) pazzeneHue CKoaryJupoBaHHOIO COKa

3) crymieHue coka  6) KoaryJsiusi OeIKoB

22. Kakue cnocoObl OYMCTKH OE€JIKOB OT YIJIEBOJOB HCIOJB3YIOT B
MIPOU3BOJICTBE COEBBIX OEIKOBBIX KOHIICHTPATOB:

1) dbunpTpoBaHmEe

2) Kuciast IpoOMBbIBKA

3) BnaroremnioBas oOpaboTka

4) BpICAJIMBAHUE

5) ocmoc

6) PKCTpaKLUs CIIUPTOBBIM PacTBOPOM

7) BBIMOpaKMBaHHE

23. Kakuve W3 TEpPEUUCIICHHBIX  METOJOB  HCIOJB3YIOT A
pasziefeHusl Kpaxmana OT Oejika MpU MOJyYEeHUH KJICHKOBHUHBI MIIEHUIIbI KaK
O€eJIKOBOM 100aBKU:

1) xumMu4yecKkuit MeToa

2) epMeHTHBIN KaTaInu3

3) neperonka

4) pepMeHTHBIN THIPOIIU3

5) nenTpudyrupoBaHue

6) dbunsTparms

24. Kakue uX NEpEUrCICHHBIX (PEPMEHTOB Y4YacCTBYIOT B aBTOJHU3E U
Jau3rce OMoMacchl MPU NOJYYEHUH OENKOBBIX MTPENAPATOB U3 IPOKIKEH:

1) amunassl

2) npoTteassl

3) LeIUTI0I036]

4) numnassl

5) neKTUHA3BI

6) OKCUAOPEAYKTa3bI

MecTo npoBeleHHMsI CaMONOATOTOBKM: 4YHTAJIbHBIA 3ajl, y4yeOHas
KOMHAaTa JUIsl CaMOCTOSITEIbHOM paboThl CTYAEHTOB, MOAYJh MPAKTUYECKUX
HaBBIKOB.

Y4eOHo-uccaenoBaTeIbckasi padoTa CTYAEHTOB IO JAaHHOW TeMme:
paboTa ¢ OCHOBHOM U JOTOJIHUTEIBHON JTUTEPATYPOH.

Jlutreparypa:

1. Cazbikun FO.A. buorexnonorus: yueOH. [locobue nmst crya. Beict.
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Yueb6n.3aBenenuii / F0.0. Caszsixkun, C.H. Opexos, N.W. Yakanesa; moja. pen.
A.B. Katnunckoro. — M.: uznarensckuii neHTp «Akagemus», 2006.- 256c¢.

2. OCHOBBI MHUKPOOHMOJIOTUM M OHMOTEXHOJIOTHH: y4ebd. mocooue. \
T.E.Ipo3znosa, H.A.KycroBa, E.Il.BanoBa. — M: U3n-so MI'OY, 2010.
3. OOmas OMOTEXHOJIOTHSL: y4eOHO-METOINYECKOe

nocobue/A.C.Cuportkun, P.K.3akupos, B.b.)KykoBa. — Kazanp: m3a-Bo Kazamn.
roc. TexHoi. yu-ta, 2007. — 104c.
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®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJILHOE VYUPEXJIEHUE BBICIIEI'O OFPA3OBAHMUS
«BAILIKUPCKHWI IT'OCY JAPCTBEHHbBIN MEIULIMHCKUIA
YHUBEPCUTET»
MMHUCTEPCTBA 3/IPABOOXPAHEHU ST POCCUCKOM ®EIEPAITN

Kadenpa bynnamenTanbHOM U MPUKIATHON MUKPOOHUOJIOTHH

METOANYECKHUE PEKOMEHJAIIUN I OBYYAIOIIINUXCA

K MPAKTHYECKOMY 3aHSITHIO HA TeMy: « Mcnonb3oBanne OpoKeHUN U IPYTUX
IIPOIIECCOB METab0aN3MAaY)

Hucrtumuinaa IlpoMbliiJieHHASI MUKPOOMOJI0THS U OMOTEXHOJI0T U

CnemnmansHocTh (Ko, Ha3BaHue) 06.05.01. buonmxenepus u 6umonHdopmaTrka
Kypc 3

Cemectp 5

Vipa, 202
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2. Jlekan 6uonorudeckoro dakynsrera PI'bOY BO «Ydumcknii yHuBepcurer
HAyKW W TE€XHOJIOTHID», 3aBeAyromui kadeapoid OMoOXuMUM U OMOTEXHOJIOTHH,
1.6.H., mpodeccop, modyeTHpid pabotHuk BIIO P®, 3acmyxeHHblll nearens
Hayk Pb, Ormuunuk o6pasoBanus Pb, marpaxxnen menanpio «3a BKJIaa B
peanu3anuio TOCYAapCTBEHHOW MOJUTUKH B obOmactu oOpaszoBanus» C.A.
bamkaros

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.
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1. Tema u ee aktyajibHOCTb. Mcnmosib30BaHue OpoO:KeHUil W JAPYrux
npoueccoB Mmetadoausma. [IpombinieHHAs MUKPOOHONIOTUS (MU TEXHUYECKAas
MUKpOOHMOJIOTHA) B  HACTOSAIIEE BpeMs MPEACTABISIET COO0OM  Takke
CaMOCTOATENbHYI0O M Hauboliee KPYMHOTOHHAXXHYIO OTpPacib COBPEMEHHOMN
IPOMBITIUNICHHON OnoTexHosorun. OrpoMHOE pa3HOOOpa3ue MUKPOOPTAHU3MOB,
YTIIM3UPYIOIMNUX B KAY€CTBE POCTOBBIX CYOCTPAaTOB pa3IMYHBIC COCAMHEHUS, B
TOM YHCJIE€ OTXOJbl, IO3BOJSET MOJy4YaThb IIMPOKUNA CIEKTP OHOJIOTrHYECKU
AKTUBHBIX COCJIMHECHUH, BKIIIOYAas aHTUOMOTUKH, aMUHOKUCIOTHI, BATAMUHBI U
MHOTO€ JIpyroe, a TaKKe OCYUIECTBJISTH IOJIE3HbIE JI1 4YEJOBEKAa pPEaAKIHH,
BKJIIOYasi 00€3BPEKMBAHUE OTXOJI0B, TPAHC(HOPMAIUIO U MOIYUYEHUE SHEPTHUH, U
MHOTO€ JIpyTOe€.

2. Y4eOHbIe HeJM: N3y4eHHEe MUKPOOHUOJIOTMYECKUX MPOIECCOB, KOTOPHIE
JeKaT B OCHOBE KPYIHBIX MPOMBIIUICHHBIX MUKPOOMOIOTUYECKHUX TPOU3BOJICTB
Y TIEPCIIEKTUB UX Pa3BUTHSL.

st popmupoBanusi mpoecCHOHATBHBIX KOMIETSHIINI CTYJIEHT JAO0DKEeH
YMETh:

- AaHAJIM3UPOBATH CBOMCTBA MUKPOOPTaHU3MOB

- CTaBUTH 33/1a4M B XO/JI€ MPOBEJCHUSI MPAKTUYECKUX 3aHATHH,

- TIOJIb30BATHCA TOMOJHUTEIBHOM JIUTEPATYPOM IIPH OATOTOBKE,

- MPUOOPECTU HABBIKU JIAOOPATOPHBIX MAHUITYJISLIUM,

- yMeTh ()OpMYJIUPOBATH 3aKJIFOUEHUS U BHIBOJIBI.

- BIIaJIeTh ~TEXHUKOW  KYJIHTUBUPOBAHUS  MHUKPOOPTaHU3MOB  Ha
MUTATEIbHBIX CPeIax.

Jns popmupoBanus mpodeccHOHaTbHBIX KOMIIETEHUIUNH CTYJIEHT JOJDKEH
Baaaers OIIK-11, I1IK-1, ITK-3, TIK-5.

3. MaTtepuaJbl 1Jisl CAMONOATOTOBKHU K OCBOCHHIO JAHHOW TeMbI:

Bomnpock! a1 caMmonoAroToBKH:

I) O3HakoMHUTBCA C TEOPETHUYECKMM  MATEpHAIIOM IO  TEeMe
«cnonp3oBanre OpOKEHWM W JAPYIMX MPOIECCOB  MeTabonm3Ma» ¢
UCIIOIb30BAaHUEM  KOHCIEKTOB  JIGKIIMM M PEKOMEHAyemMoil  yueOHOH
JUTEPATYypOH.

2) OTBeTUTH HA BOIPOCHI JJIsl CAMOKOHTPOJIS

1)  CouproBoe OpokeHHE.

2)  MosiouHOKHCIIOE OPOKEHHE.

3)  IIponunoHoBOKHCIIOE OPOKEHHUE.

4)  Auero-0yTmioBoe OpoKeHHE.

5) Ilomyuenme ykcyca W  Jpyrue  acmekThl  HCIOJIb30BaHUSA
YKCYCHOKHCIIBIX OaKTEPHA.

6)  IlonyyeHue OpraHMYECKUX KUCIOT.

7)  CaoiicTBa OaKTEpHii, BBI3BIBAIOIITUX OPOKEHUE.

8) BnusHue Ha xapaktep OpoXeHWsS MCTOYHWKOB a30Ta M 3HAYCHUU
pH cpenpr.

9) B npousBoacTBE YEro HUCHOJNb3YIOT [JPOXKKH B  KayeCTBE
MPOAYLIEHTOB?
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10) Kak mnpousBoguTcs  BwIpamuBaHue  Acetobacter  aceti B
7a00paTOPHBIX YCIOBUSAX HA CUHTETUYECKOM cpene JIOMISHCKOW M Ha OCHOBE
CyXoro BuHa?

11) Tlepeuncnure KyJnbTypaJibHble W MOPQOJIOTHUECKUE MPU3HAKU
Acetobacter aceti.

12) Kakue QaxToppl BIUSIOT Ha TMpoOIecC  KyJIbTUBUPOBAHUS
YKCYCHOKHUCJBIX OAKTEPHI M KOJMYECTBO 00OPA30BaBIIEHCS YKCYCHOM KUCIOTHI?

13) Kakoii cnoco® uCHNONB3yIOT s MNPOMBIILIEHHOTO MOJTYYeHUs
YKCYCHOM KUCJIOTBI, U YEM OH OTJIMYAETCS OT UCIOJIb3YEMbIX paHee Crioco00B?

14) C xaxoil 1enbl0 ATUJIOBBIN CIUPT Mepesl N100aBICHUEM K BOJHOMY
AKCTPaAKTy (hepMEHTa OXJIAXKAAI0T?

4. Buj 3aHATHSA: IPAKTUYECKOE 3aHITHE

5. IIpogoIKNTEILHOCTD 3aHATHSA: 4 aKaIEMUYECKUX YacOB.

6. Ocnamenue:

6.1. lu1akTHUECKUM MaTepual: TECTOBBIC 3aJIaHUs

6.2. TCO: MynbTUMETUIHBIN TTPOCKTOP, HOYTOYK

7. Coaep:kaHue 3aHATHS

7.1. KOHTPOJIb HCXOHOI'0 YPOBHS 3HAHUI U YMEHUIA.

THUIoBOM TECT BXOIHOTO KOHTPOJIA

1. IlonydyeHue 3THIOBOTO CHOUPTA HA OCHOBE ... M3BECTHO C JPEBHUX
BpEMEH

A. npoxxkei

b. 6akrepuit

B. mpocrenmmx

I'. ’KMBOTHBIX

2. DTUJIOBBIN COUPT SBISAETCS MPEKPACHBIM SKOJIOTHUYECKUM YHUCTHIM
A. UCTOYHUKOM Omorasa

b. roprounm j1s1 1BUTaTENnEd BHYTPEHHETO CrOPaHUs

B. UCTOYHUKOM yTIIEKHCIOTHI

I'. )KuaKuM yriieBogopoioM

3. CelppeM i1 MOPOLECCOB CIUPTOBOTO OpOXKEHUS MOTyT ObITh
pazHooOpa3Hbie OMOMACCHI, KpOME

A. KpaxmMalicoiepkariue (3epHo, kaprodenn)

b. caxapocojiepKaliue MaTepHuabl (menacca, OTXO/Ibl
JepeBorepepadbaThIBaAIOIIECH MPOMBIIIICHHOCTH)

B. sxupocoaepkaiue (JIMUIbI, XOJIECTEPUH )

I'. Ouomacca creuuanbHO BBIPALIECHHBIX IPECHOBOJIHBIX WU MOPCKHUX
pacTeHu U BOAOPOCIIEH

4. OrTunoBelid cOUpT OOBIYHO TMOJYYArOT M3 TEKCO3 B MpoLEccax

OpO’KEHWSI, BBI3BIBAEMBIX JIPOXIKAMHU
A. Candida albicans
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b. Fungi imperfecti
B. Pseudoattescheria boydii
I'. Saccharomyces cerevisiae

5. IToGoUHBIMH MTPOYKTaAMH CIIUPTOBOTO OPOKEHUS SABISIOTCS BCE, KPOME
A. yriekucsiora,

b. cuBymnsle Macna

B. )xunkue yrieBobl

I'. mpoxoxu

6. O61a1at0T MOBBIIIEHHOM TOJIEPAHTHOCTBIO K CIIUPTY
A. aHa’poOHBIE MUKPOOPTaHU3MBbI

b. "MMOOUIN30BaHHbIE KIETKH

B. TepmoduibHbBIE MUKPOOPTaHU3MBI

I'. pactuTenbHbBIE KIETKU

7. @opMyJia MOJyYEHHUS ITUIIOBOTO CIIUPTA

A. C6H1206 — 2 CH3CH20H +2 COz

b. CH;CH,OH + O, — CH3COOH + H,0O

B. 2 CsHsO7 + 3 Ca(OH), — Ca;3(CsHs07)2 + 6 H,O

F. C6H1206 — CH3COCOOH + Hz g CH3CHOHCOOH

8. OOpa3zoBaHMe 3TaHONA IPOKIKAMU — ITO
A. a’poOHBIii mpo1iecc

b. aHaspoOHBIi npoliecc

B. MuxpoaspoduiibHbIi ipoiiece

I'. obnuraTHO aHa’pPOOHBII MpoIece

9. TIpoMmblIlIEHHBIH TpOLECC OPOKEHHS] MOMKET OCYIIECTBISTHCS 10
pa3HBIM CXeMaM, KpoMe

A. HETIpEepBIBHO

b. nepuonuuecku

B. nonynenpepsiBHO

I'. nepuonyecku ¢ BO3BpaToM OMOMAacChl

10. Ilpu HakolUIEeHMM CHOUpPTa B KYyJbType JO ONPEICIICHHBIX
KOHIIEHTpAIil HAUNHAETCS

A. 3KcrioHeHImanbHas (a3a pocTa KIETOK

b. nar-daza

B.cranmonapnas ¢aza

I'. uarnOupoBanme pocta KIeTOK

7.2. Pa30op ¢ npenogaBaTresieM y3J0BBIX BOIIPOCOB, HEOOXOAMMBIX 1JIs
YCBOCHHUS TeMbI 3aAHATHUS.
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bpoxenune. Buael  Opoxenus.  Vcmonb3oBaHue — JIpOXOKeH B
IPOMBITIIUIEHHONW MUKPOOHOJIOTHH.
7.3. YcTHBII onpoc
TunoBoii Ouiet
1)  CouproBoe OpokeHUE.
2)  Mono4yHOKHCIIOE OpOKEHUE.
3)  IIponnoHOBOKHCIIOE OPOKEHHUE.
4)  Auero-0yTuioBoe OpoKeHUE.
5) llomyyenue ykcyca W JApYrd€  acleKThl  HMCIOJIb30BAaHUS
YKCYCHOKHCIIBIX OaKTepUA.
6)  IlomyuyeHue opraHU4EeCKUX KUCIOT.
7)  CpoiicTBa OaKTepUid, BHI3BIBAIOIINX OPOKECHHE.
8) BnusHue Ha xapaktep OpOKE€HHsS MCTOYHHMKOB a30Ta M 3HAUYCHUMN
pH cpensr.
7.4. KOHTpPOJIb KOHEYHOT0 YPOBHSI YCBOEHHSI TeMbI
1. Jmd KyJIbTUBHpPOBAHUS IITAMMOB, MOpoayuupyroumx L-nu3un
HEOOXOMMO TOCTOSIHHOE TmepeMemuBanue. [lpu  yXyamieHuun ycrnoBHi
a’paliy MPOUCXOIUT
1) oOpa3oBaHHUE YKCYCHOM KHUCIIOTHI,
2) o00pa3oBaHKE NPOIMUOHOBOW KUCIIOTHI;
3) oOpa3oBaHHE MOJIOYHOU KUCIIOTHI;
4) o00pa3oBaHME YTJIIEKHUCIIOTO rasa;

2. Ilpu mnomMomM Kakux OpPraHU3MOB MOKHO YBEJIMYUTh CHUHTE3
aMUHOKHUCJIOT?

1) TIpororpodHbie MyTaHTHI;

2) aykcoTpodHbIE MyTaHTHI;

3)  doroTpodsr;

4)  xeMoTpo(sl.

3. IIpousBoacTBeHHbIE OMOTEXHOJOTMYECKHUE MPOLECCH MOJIYUECHHS
aMUHOKHCJIOT PEAJIN3YETC B YCIOBHSIX....7

1) TI'myOuHHOI a3poOHOM MepruoanyYecKor (hepMeHTalnu;

2) TOBEPXHOCTHOW aHa’pOOHOM MOCTOSHHON (epMEHTAINY;

3) rayOMHHOUN aHa’pOOHOM MepuoanYecKor (hepMeHTalnu;

4) TNOBEpPXHOCTHOM aHa3pOOHOM MepruoauIecKoi (hepMEeHTaLUN.

4. Hcnonb3zyemble B MPOMBIIUIEHHOCTH MHUKPOOPTAaHU3MbI MOKHO
MO/IPa3/IeTUTh Ha HECKOJIBKO KJIaccoB. UTO U3 EpEUnCIEHHBIX HE OTHOCUTCS K
ATUM Kiaccam?

1) AykcorpodHbIe MyTaHTHI,

2) TpoTOoTpodHBIE MYTAHTHI;

3) JHUKUE ITaMMBbI,

4)  peryJisaTOpHBIC MyTaHTHI.
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5. Kakue #3 MUKpOOPraHM3MOB HE SBISIOTCS MPOIYIIEHTAMH
aMUHOKHUCIIOT?

1) bamuntoc;

2) BuIepuxus;

3) npotobakrepus;

4) aspobaxrep.

6. Kakolfi U3 MexaHHW3MOB KOHTPOJS HUCKIIOYAET MEPErnpOU3BOJICTBO
AMHHOKHCJIOT?
1) Penpeccus;
2) UHIYKIHS;
3) HeratuBHBIA KOHTPOJIb;
4) TIO3UTUBHBIN KOHTPOJIb.
7. Kakoe BellecTBO sBIsieTCA MPEIIIECTBEHHUKOM aJlaHWHA, BaJWHA,
nennuHa?
1) MIVK;
2) nupyBar;
3) anb(a-keroriyrapar;
4) I'moko3a
8. Ha wuyeM ocHOBaH MHUKPOOUOJIOTUUECKUNH METOJ TMOJy4YCHUS
AMHUHOKHCJIOT?
1) Ha cmocoOHOCTH MUKPOOPraHU3MOB CHHTE3UpoBaTh Bce JI-
aMUHOKHUCIIOT;
2) Ha cnoCOOHOCTU CHUHTE3UPOBATH HE3AMEHUMBIE AMUHOKHUCIIOTHI;
3) Ha crocoOHOCTH CHHTE3UPOBATH Jl-aMHUHOKHUCIIOTHI,
4) Ha cmocoOHOCTH cuHTe3upoBath uacth - u Jl-
AMHUHOKHUCJIOTBI
MecTo mnpoBeleHHs] CAMONOATOTOBKHM: YWUTAIbHBIN 3ay, ydeOHas
KOMHAaTa JUisl CaMOCTOSITEIbHOM pabOThl CTYJIEHTOB, MOJYJb MPAKTUYECKUX
HaBBIKOB.
Y4ebHO-ucCCIeA0BaTENbCKAST PadoTa CTYIEHTOB MO JaHHOH TeMme:
paboTa ¢ OCHOBHOM U JOTOJIHUTEIBHON JIUTEPATYPOH.
Jlureparypa:
1. Cazbikun FO.A. buorexnonorus: yueOH. [locoOue s cry.
Beici. Yue6n.3aBenenuit / 10.0. Cazwikun, C.H. Opexor, W.U.
Yakanesa; noxa. pea. A.B. Kartinunckoro. — M.: M31aTe€NbCKUIl LEHTP
«Axanemus», 2006.- 256c¢.

2. OCHOBBI ~ MUKpOOHMOJOTMM U OUOTEXHOJOTHUHU:  YyueO.
nocoobue. \T.E.[lpo3noa, H.A.Kycrosa, E.Il.MBanoBa. — M: HW3na-Bo
MI'OY, 2010.

3. Ob6mas OMOTEXHOJIOTHSL: y4e0HO-METOINYECKOE

nocobue/A.C.Cupotkun, P.K.3akupos, B.b.XKykoBa. — Kazaub: u3n-so Kazan.
roc. TexHoi. yu-ta, 2007. — 104c.
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHIS
«BAIIKUPCKUI TOCYJAPCTBEHHbBIN MEJULIMHCKUI
YHUBEPCUTET»
MUHHUCTEPCTBA 3JPABOOXPAHEHUSI POCCUNCKOU ®EJEPALINN

Kadenpa bynnaMmeHTaIbHOM U MPUKITATHON MUKPOOHOJIOTUU

METOAUYECKHUE PEKOMEHJIAIIUU VIS OBYUYAIOLHIUXCA
K IPAaKTHYECKOMY 3aHATHIO HA TeMYy: « MHXeHepHasd JH3UMOJIOTUA»

Hucuunnvnaa IIpoMbliijieHHAS MUKPOOUOJIOTUSA U OMOTEXHOJIOT U

CneunanbHocTh (Koa, Ha3BaHue) 06.05.01. buonnxenepus u OuonHpopmaTrka
Kypc 3
Cemectp 5

Via, 202
27



PeneunseHTsr:

l.I'maBHblid HayuyHbI cOTpyAHUK WMHCTUTYTa OWOXMMHUM U TE€HETUKH —
obocobsieHHOr0  cTpykTypHoro  moapazaeneHus @OIBHY  Yumckoro
benepanbHOro HCCIeoBaTeNIbCKOro IeHTpa Poccuiickod akajgeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlekan 6uonorudeckoro dakynsrera PI'bOY BO «Ydumcknii yHuBepcurer
HAyKW W TE€XHOJIOTHID», 3aBeAyromui kadeapoid OMoOXuMUM U OMOTEXHOJIOTHH,
1.6.H., mpodeccop, modyeTHpid pabotHuk BIIO P®, 3acmyxeHHblll nearens
Hayk Pb, Ormuunuk o6pasoBanus Pb, marpaxxnen menanpio «3a BKJIaa B
peanu3anuio TOCYAapCTBEHHOW MOJUTUKH B obOmactu oOpaszoBanus» C.A.
bamkaros

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.

28



1. Tema u ee akTyaabHOCTh. UH:KEHepHAas1 JH3UMOJI0THS. DEPMEHTHI U
dbepMeHTHBIE TpenapaThl MUPOKO MPUMEHSIOTCS B OBITY W MPOMBIIUICHHBIX
NpoU3BOJCTBaX. B HacTodiee Bpems Bce OoJibllie NMPUMEHSIOT (epMEHTHI
MHKPOOPTraHU3MOB, UX MIPOU3BOJCTBO €KETOJHO PACTET.

2. VYdeOHble ueau: wuzydeHHUe (EPMEHTOB, METOJOB IMOIYUCHUS
UMMOOMIM30BaHHBIX (epMEeHTOB. PocT MHKpoOOpraHm3mMoB u o0Opa3oBaHue
dbepmentoB. [Ipumenenue pepmMeHTOB.

s hbopmupoBaHus npodecCHOHATBHBIX KOMIETEHIIUM CTYJICHT JTOJKEH
yMeTb:

- aHaJIM3UPOBATH CBOMCTBA MUKPOOPTaHU3MOB

- CTaBHTH 33241 B XOJIC MMPOBEACHUS IPAKTUICCKUX 3aHATHH,

- OJIb30BATHCA TOTIOTHUTEIBHOM TUTEPATYPOM MPHU MOJATOTOBKE,

- IPpUOOPECTH HABBIKU JTAOOPATOPHBIX MAHUITYJISIUH,

- yMeTh (hOPMYIUPOBATH 3aKIFOUEHHUS U BHIBOJIBI.

- BIAACTh TEXHUKOM KYJIbTUBUPOBAHUS MHUKPOOPraHU3MOB  Ha
MUTATENBHBIX CPeax.

s dopmupoBanus npodeccHoHaTbHBIX KOMIETEHIIUN CTYJIEHT JIOJDKEH
Baagers OIIK-11, I1IK-1, T1IK-3, TIK-5.

3. MaTtepuaJbl 1jisi CAMONOATOTOBKYU K OCBOEHHIO TAHHOW TeMbI:

Bomnpocs! m1iist caMOnoAIroTOBKU:

1) O3HakOMHUTBCA C  TEOPETUUECKUM  MaTepuajoM IO  TeMe
«cnonp3oBaHue OpOKEHUHM U JAPYrMX TMPOILIECCOB  MeTaboiau3ma» ¢
UCIIOJIb30BAHUEM  KOHCIEKTOB  JIGKIMH M pPEKOMEHJyeMoll  yueOHOH
JIATEPATYPOH.

2) OTBEeTUTH HA BOIPOCHI JJIsI CAMOKOHTPOJIS

1)  Tlomydenue u npumeHeHrue (GEpMEHTOB.

2)  HmMmoOmnmmu3oBaHHBIE (PEPMEHTHI.

3) Hcnonb3oBaHWe WMMOOWIM30BAaHHBIX (EPMEHTOB B MHUIIEBON
IIPOMBITIUICHHOCTH.

4)  Kak onpenenstoT Koau4ecTBo (pepMeHTa B uccieayeMoM oopasie?

5)  Kakas BenuuuHa NpUHUMAETCS 3a €AMHUILY aKTUBHOCTHU (hepMeHTa?

6) Ilouemy HeoOXonuMO TOJNy4aThb (EpPMEHTHbIE Ipenaparhbl
Pa3IMYHOM CTENEHU OYUCTKU?

7)  llepeuncnute ciocOObl OYUCTKU U KOHIEHTPUPOBAHUS (PEPMEHTOB.

8) C ueMm cBsI3aHO MHOT000pa3ue CIOCOOOB BBIACICHUS W OUYUCTKU
(dbepMeHTHBIX TIpenapaToB?

9)  CpaBHuTe MeTOAbl KOHLIEHTPUPOBAHUS M OYUCTKH, MPUMEHSIEMbIE
JUisi  BbIIeNeHUsT  (epMeHTOB  mpu  TIOyOMHHOM U TBepAo(azHOM
KyJIbTUBUPOBAHUHU.

10) Ha yemM ocHOBaH cmoco0 BbIICICHHS (PEPMEHTOB METOJIOM
ocaxknenusa? Kakue peareHThl UCTIONIB3YIOT B KauecTBE ocaauTenei hepMeHTOB?

11) Or xakux mnapaMeTpoB 3aBUCUT J(P(HEKTUBHOCTh OCAKICHHUS
(GhepMEHTOB U3 KyJIbTYypalbHOUN )XKUAKOCTH OPTraHUUYECKUMHU PACTBOPUTEIISIMU ?

29



12) Kakue mnapameTpsl TEXHOJOTMYECKOTO IIpollecca BIUSIOT Ha
YPOBEHb HAKOIUICHUSI (EPMEHTOB TMpU TBEPAOPa3HOM KyJIbTUBUPOBAHUU
MUKPOCKOMTUYECKUX TPUOOB?

13) Kakum MeTOIOM MOXXHO BOCIIOJIB30BaThCS JJISi  BBIJICJICHUS
(bepMEHTOB M3 TOBEPXHOCTHOM KYJIbTYPHI?

4. Buj 3aHAITHS: IPAKTUYECKOE 3aHATUE

5. IIpoa0IKUTEIbHOCTD 3AHATHA: § AKaJEMUYECKUX YaACOB.

6. Ocnamenue:

6.1. IlntakTHUeCcKnil MaTepua: TECTOBBIC 3a/IaHUS

6.2. TCO: MynbTUMEIUIHBINA TPOEKTOP, HOYTOYK

7. Conep:kaHue 3aHATHS

7.1. KOHTPOJIb HCXOTHOTO YPOBHSI 3HAHWH U YMEHUH.

THUOBOM TECT BXOJHOTO KOHTPOJIA

1. [TernuunHanMIa3a KaTaaIu3upyer:

a) pacuieruieHre 0eTalakTaMHOTO KOJIbIa;

0) pacierieHne THA30IUIMHOBOTO KOJIBIIA;

B) oTiIeIyieHue 60KkoBoro pagukana mpu C-6;

T) IeMETUINPOBAHUE TUA30JUIUHOBOTO KOJIbIIA.

2. MOHOKJIOHAJIbHBIE AHTUTENA MTOIYYaOT B TPOU3BOACTBE:

a) mpu GpaKkIIMOHUPOBAHUYU AaHTUTEN OPTaHU3MOB;

0) ppakuroHupoBaHreM TUM(OILUTOB;

B) C TTIOMOIIILIO TUOPHUIOM;

I') XUMUYECKUM CUHTE30M.

3. OCHOBHOE MPEUMYIIECTBO (PEPMEHTATUBHON OMOKOHBEPCUU CTEPOUJIOB
nepe XuMUYIecKoi Tpancopmaliei CoCTOuT:

a) B IOCTYITHOCTH PEareHTOB;

0) B M30MpaTeIbHOCTH BO3JEHCTBUS Ha OMNpe/ielieHHble (DYHKIIMOHAIbHBIE
TPYIIbI CTEPOU-Ia;

B) B COKpAIllEHUH BPEMEHH IPOIiecca;

T') B MOJY4YEHUU MTPUHITUITUATHHO HOBBIX COSMHEHUM.

4. AKTUBUpPOBaHUE HEPACTBOPUMOI'O HOCUTENS B CIyyae UMMOOMIH3AIIU
dbepmenTa He0OX0IUMO:

a) JUIsl yCWJICHUS BKIIIOUEHUS! (PepPMEHTA B TEIIb;

0) A5 MOBBILIICHHSI COPOIIUU (PEPMEHTA;

B) JUIsl TIOBBIIICHUSI aKTUBHOCTU (PEPMEHTA;

r) 1u1si 0Opa30BaHus KOBAJIEHTHOM CBA3H.

5. NmMMoOunuzanus WHIWBUIYaTbHBIX (EPMEHTOB OTrPaHUYHBACTCS
TaKUM 00CTOSITETLCTBOM, KaK:

a) BbICOKas JJAOMJILHOCTh (PepMeHTa;

0) Hanmnuue y ¢hepMeHTa KohepMeHTa,

B) Hajuuue y pepMeHTa CyObeUHUIL,

I') IPUHAJUICKHOCTH (hepMEHTa K THAPOIIa3aMm.
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6. HMmoOmnm3zanus UeNIbIX KIETOK MPOAYIEHTOB JIEKapCTBEHHBIX
BEILIECTB HEpPAIMOHAIbHA B CITy4ae:

a) BBICOKOW JIAOWJBHOCTH IIEJIEBOTO MPOJYKTa (JIEKapCTBEHHOTO
BEILIECTBA);

0) UCTIOIB30BaHUS 1I€JIEBOTO MPOAYKTA TOJBKO B MHBEKIIMOHHOM (popme;

B) BHYTPHUKJIETOYHOM JIOKAIU3aLNN LEJIEBOTO IPOIYKTa;

I') BBICOKOM THIPO(PUIBHOCTH LEJIEBOTO IPOIYKTA;

7. UmMoOum3aIus KIETOK MPOAYIIEHTOB 1eiecoo0pa3Ha B cirydae, eciu
LIE€JIEBOM ITPOAYKT:

a) pacTBOPHUM B BOJE;

0) HEe pacTBOPUM B BO/JIE;

B) JIOKQJIU30BaH BHYTPU KIIETKH;

') UM SIBJIIETCS OMoMacca KJIETOK.

8. llensmMu wuMmoOunu3aiuu ¢GEpMEHTOB B  OHOTEXHOJOTHYECKOM
TIPOU3BOJICTBE SIB-JISIFOTCS:

a) MOBBIIICHUE YJIEJTbHON aKTUBHOCTH;

0) rmoBbIlIIeHUE CTAOUIIBHOCTH;

B) paclIMpeHue cyOCTpaTHOrO CIIEKTPA;

I') MHOTOKPATHOE MCITOJIb30BaHUE.

9. [{eneBoit OCIIKOBBIN MPOJIYKT JIOKAJIM30BaH BHYTpH
UMMOOMIIN30BaHHOM KJIETKHU. JIoOUTHCS €ro BhIIETCHUS, HE HApYIIasl CUCTEMBI,
MOXHO:

a) YCUJIUB CUCTEMBI aKTUBHOTO BBIOpPOCaA;

0) ociiabuB OapbrepHbIe (HYHKIIMH MEMOPaHBI,

B) MPUCOCANHMUB K OCNKY JHACPHYIO MOCIEAOBATEILHOCTh OT BHEIIHETO
OerKa;

T') MOBBICUB CKOPOCTh CUHTE3a OeJKa.

7.2. Pa30op ¢ mpemnogaBarTesieM Y3J0BbIX BOINPOCOB, HEOOXOIUMBIX
JJIsl YCBOEHHUS TeMbI 3aHATHS.

NuxenepHas snzumMonorusi. UMmoouiin3oBaHHble (PEpMEHTHI.

7.3. YcTHBII onpoc

Tunooii Ouset

1)  Tlomydenue u npumeHeHrue (GEpMEHTOB.

2)  HmMmoOmnmmu3oBaHHBIE (PEPMEHTHI.

3) HUcnonb3oBaHMe HMMMOOWIM30BAaHHBIX ()EPMEHTOB B MHILEBOI
IPOMBIIUIEHHOCTH.

4)  Kak onpenenstoT Koau4iecTBo (pepMeHTa B uccieayeMoM oopasie?

5)  Kakas BenuuMHa NPUHUMAETCA 3a €IMHUIY aKTUBHOCTH (pepMeHTa?

6) Ilouemy HeoOXonuMO TOJNy4aThb (EpPMEHTHbIE Ipenaparhbl
Pa3IMYHOM CTENEHU OYUCTKU?

7)  llepeuncnute ciocOObl OYUCTKU U KOHIEHTPUPOBAHUS (PEPMEHTOB.
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8) C uyem cBsizZaHO MHOrooOpasue CrocoOOB BBIJICIECHUS W OUYUCTKH
(dbepMEeHTHBIX TIpenapaToB?

7.4. KOHTpPOJIb KOHEYHOT0 YPOBHSI YCBOCHHSI TEMbI

1. KomoHOUHBII OHOpEakTop 711 UMMOOWIM3AIUH IETBIX KIETOK JOJIKEH
OTJINYATHCS OT peaKkTopa sk UMMOOMITH3AIuU (hePMEHTOB:

a) OOJIBIIIUM TUAMETPOM KOJIOHKU;

0) OTBOJIOM Ta30B;

B) 00Js1€€ OBICTPBIM JBUKEHUEM PACTBOPUTEIIS;

r) (opMOil YacTULl HEPACTBOPUMOI'O HOCUTEIIS.

2. Texnonorus, oOCHOBaHHasg Ha HMMOOWIHM3alMH OMOOOBEKTA,
YMCHBIIIAET HAJTMYHE B JICKAPCTBEHHOM TIperapare CIeIyOINX IpUMecei:

a) CIIebl TSXKEIIBIX METAIIOB;

0) Oenku;

B) MEXaHUYECKHE YaCTHUIIbI;

T') CIeabl OPTaHUYECKUX PACTBOPUTENCH.

3. DKOHOMHYECKOE NMPEUMYIIECTBO OMOTEXHOJIOTUYECKOTO MPOU3BOICTBRA,
OCHOBAHHOTO Ha HMMOOWJIM30BaHHBIX OHOOOBEKTAX, Mepel] TPaAUIMOHHBIM
00yCITOBJICHO:

a) MEHBIIIMMHU 3aTpaTaMH TPYy/a;

0) OoJiee AENMIeBBIM CHIPHEM;

B) MHOTOKPATHBIM HCTIOJIL30BaHIEM OMO0OBEKTA;

I') YyCKOPEHUEM MPOU3BOACTBEHHOTO TpoIiecca.

4. buocuHTEe3 aHTHUOMOTHKOB, WCIOJIB3YEMBIX KaK JIEKApCTBCHHBIC
BEIIECTBA, yCUIIMBACTCS M HACTYIMAET PaHbIIE Ha CPEIax:

a) 6oraThIX UICTOYHUKAMU a30Ta;

0) OoraThIX UCTOUHUKAMU YTIIEpoAa;

B) OoraTbix UCTOUHHKaMH (Gocdopa;

) O€HBIX TUTATEIBHBIMU BEILIECTBAMH.

5. KomninekcHbli KOMIIOHEHT MUTATEIBHOW CpPENbl, PE3KO MOBBICUBIINI
POU3BO-IUTEIBLHOCTh (PEPMEHTALIMH B CIIydyae MeHUIMILINHA!

a) coeBas MyKa;

0) ropoxoBasi MyKa;

B) KYKYpY3HBIi SKCTPaKT;

I') XJIOIIKOBasi MyKa.

6. IIpeniiecTBEHHUK NEHUIWLINHA, PE3KO MOBBICUBIINN €0 BBIXOJ IPU
n00aBJICHUHU B CpEIY:

a) OeTa-IMMETUIINCTEHH;

0) BaJINH;

B) (PEHUITYKCYCHAs KUCIIOTA;

r) anb(a-aMUHOAUITMHOBAS KUCIIOTA.

7. [IpeniecTBeHHUK Mpu OUMOCHUHTE3E MTEHUIMIUIUHA 1I00aBIISIOT:

a) B Hauase epMeHTalUY;
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0) Ha BTOpPBIE-TPETbU CYTKHU IOCJIE€ Havana (pepMeHTALIHH;
B) KaXKJ[ble CYyTKU B T€UEHUE S5-CYyTOYHOTO Tpoliecca.

8. AYKCWUHBI — TEPMHUH, TOJI KOTOPHIM OOBCAMHSIIOTCS CIHEIU(DUUSCKUC
CTUMYJIATOPBI POCTA:

a) pacTUTENbHBIX TKAHEH;

0) aKTHHOMHUIICTOB;

B) ’KMBOTHBIX TKAHE;

T) 9yOaKTepHil.

MecTo mnpoBeqeHUs] CAMONMOATOTOBKH: YMUTAIbHBIN 3al, ydeOHas
KOMHAaTa JUIsl CaMOCTOSITEJIbHOM pabOoThl CTYJEHTOB, MOAYJb MPAKTUYECKUX
HAaBBIKOB.

Y4eOHoO-ucCcIeq0BaTENbCKAsA padoTa CTYJIEHTOB MO0 JAHHOW TeMme:
paboTa ¢ OCHOBHOM U JIOTIOJTHUTEIBHON JTUTEPATYPOH.

Jlureparypa:

1. Cazbikud FO.A. buorexnonorus: yueOH. [locobue nns cryn. Beict.
VYueb6n.3aBenenuii / 10.0. Caszwsixkun, C.H. Opexos, N.U. Yakanesa; noja. pen.
A.B. Katnunckoro. — M.: uznarensckuii neHTp «Akagemus», 2006.- 256c¢.

2. OcHOBbI MHUKPOOHMOJOTMM M OMOTEXHOJOrMH: yd4ed. mocobue. \
T.E.Ipo3znosa, H.A.KycroBa, E.Il.IBanoBa. — M: U3n-so MI'OY, 2010.
3. OOmias OHOTEXHOJIOTHUS: y4eOHO-METOINUECKOE

nocobue/A.C.Cuporkus, P.K.3akupos, B.b.)KykoBa. — Kazanb: u3g-so Kazan.
roc. TexHoi. yH-ta, 2007. — 104c.
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHIS
«BAIIKUPCKUI TOCYJAPCTBEHHbBIN MEJULIMHCKUI
YHUBEPCUTET»
MUHHUCTEPCTBA 3JPABOOXPAHEHUSI POCCUNCKOU ®EJEPALINN

Kadenpa bynnaMmeHTaIbHOM U MPUKITATHON MUKPOOHOJIOTUU

METOANYECKUE PEKOMEHJAIIUU U1 OBYYAIOIIINXCA
K NPAKTHYEeCKOMY 3aHATHIO HA TeMy: « CpelCcTBa 3alUThl YEIOBEKa:
IpPOOMOTUKY U TPEOUOTUKIY

I[I/ICI_[I/IHJ'H/IHa HpOMl)IHI.]IeHHaH MHKpOﬁI/IOJIOFI/IH ¥ OMOTEXHOJIOrusl

CnennanbHocTh (K01, Ha3Banue) 06.05.01. buonnxenepus u buonndopmaTrka

Kypc 3

Cemectp 5

Via, 202
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PeneunseHTsr:

l.I'maBHblid HayuyHbI cOTpyAHUK WMHCTUTYTa OWOXMMHUM U TE€HETUKH —
obocobsieHHOr0  cTpykTypHoro  moapazaeneHus @OIBHY  Yumckoro
benepanbHOro HCCIeoBaTeNIbCKOro IeHTpa Poccuiickod akajgeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlekan 6uonorudeckoro dakynsrera PI'bOY BO «Ydumcknii yHuBepcurer
HAyKW W TE€XHOJIOTHID», 3aBeAyromui kadeapoid OMoOXuMUM U OMOTEXHOJIOTHH,
1.6.H., mpodeccop, modyeTHpid pabotHuk BIIO P®, 3acmyxeHHblll nearens
Hayk Pb, Ormuunuk o6pasoBanus Pb, marpaxxnen menanpio «3a BKJIaa B
peanu3anuio TOCYAapCTBEHHOW MOJUTUKH B obOmactu oOpaszoBanus» C.A.
bamkaros

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.
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1. Tema wum ee axkryaabHocTh. CpeacrBa 3amUThl 4YeJOBeKa:
NpoOMOTHKH U npeduoTnku. OUEeBHUIHO, YTO MAHUIYJISLUU C MUKPOOHMOTON
KUIIEYHWKA MOTYT CTaTh MOTEHLMAJIbHOW aJbTEpHATUBOM Tepanmuell ais
NPEIOTBPAILCHUS U JICUYCHUs pa3IMuHbIX 3a0oneBaHuil. 11 oqHUM U3 BapuaHTOB
TakOM  Tepamuu  ABJISETCS  NPUMEHEHHWE  NPOOHMOTHKOB,  IOJIE3HBIX
MUKpPOOPraHU3MOB, KOTOpBIE CIOCOOHBI PpEryJIMpoBaTh HMMYHHBIA OTBET,
o0OecneunBaTh OpraHU3M YeJOBeKa KIIOYEBHIMU MUTATEIbHBIMU BEUIECTBAMH, a
TaKXKe TOMABIATh mpoiudepanuio M CHIWKATh YPOBEHb BHUPYJICHTHOCTU
pa3IUYHbIX MaTOTE€HOB.

2. Yd4yeOHble WeJU: YCBOUTh HCTOPUIO PA3BUTUA MPOOMOTUYECKON
koHuenuuu. [Ipoduotuku u yenosek. CBoiicTBa Mmosib3a NpoOUOTUKOB. O0IaCcTH
IpPUMEHEHUS! TPOOUOTHKOB.

s hopmupoBaHus MpodecCHOHANTBHBIX KOMIETEHIIMM CTYJICHT JTOJDKEH
yMeThb:

- aHaJIM3UPOBATH CBOMCTBA MUKPOOPTAHU3MOB

- CTaBUTh 331a4M B XOJI€ MPOBECHUS IPAKTUYECKUX 3aHATHIA,

- MIOJIb30BAThCA IOMIOTHUTEIBHOM JTUTEPATYPOH MTPU MOATOTOBKE,

- MPUOOPECTH HABBIKU JTAOOPATOPHBIX MAHUITYJISIUH,

- yMeTh (hOPMYITUPOBATH 3AKIFOUCHHUS U BHIBOJIBI.

- BIIaJIETh TEXHUKOM  KyJIbTUBUPOBAHHMS  MHUKPOOPTraHU3MOB  Ha
MUTATENbHBIX CPeaax.

Jliist hbopmupoBanusi mpodecCUOHANBHBIX KOMMETEHIIUNU CTYACHT JIOKEH
Baaaers OIIK-11, I1IK-1, ITK-3, TIK-5.

3. MaTtepuaJbl 1jisi CAMONOATOTOBKHU K OCBOEHHIO TAHHOW TeMbI:

Bormpocs! a1 caMonoiroTOBKU:

1) O3HakOMHUTBCSI C  TEOPETHMYECKHMM  MaTepuajioM IO  TeMe
«Mcnonp3oBanre OpOKEHHM M JAPYrHMX IMPOILECCOB  MeTabonu3Ma» ¢
UCIIOIb30BAaHUEM  KOHCIEKTOB  JIGKIIMA W PEKOMEHAyeMOW  yueOHOM
JIATEPATYPOH.

2) OTBETUTH HA BOMPOCHI JJIsI CAMOKOHTPOJIS

1. Kakue cmocoObl AOCTaBKHM TPOOMOTHKOB B KHUIIICYHHUK MPUMEHSIOT
yaie Bcero?

2. Kakumu cBOMCTBaMHU JIOJKHBI 00J1a1aTh TPOOUOTUKU?

3. Yro Takoe NpoOMOTUKH, MPEOUOTUKN U CUHOMOTUKU?

4. Buj 3aHATHS: TPAKTUUECKOE 3aHITUE

5. IIpoao/IKUTEJIbHOCTD 3AHATHUA 8 aKaJJEMUYECKUX YaCOB.

6. Ocnamenue:

6.1. JIlnpakTuueckuit MaTepuain: TECTOBbIC 3a1aHMUs

6.2. TCO: MynbTUMETUIHBINA TPOEKTOP, HOYTOYK

7. Conep:kaHue 3aHATHS

7.1. KOHTPOJIb HCXOITHOTO YPOBHS 3HAHUIT U YMEHUIA.
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THoBoO# TECT BXOIHOTO KOHTPOJIA

1.  BuoTexHoJOrHs — HapaBJIECHUE HAYYHO-TEXHUYECKOTO Iporpecca B
MeAMIMHE U (papMalliy 1O MOJYUYEHUIO JIEKaPCTBEHHBIX CPEJICTB C
UCII0JIb30BAaHUEM

1) MHKpOOpraHu3MOB

2) MaKpoOpraHM3MOB KHUBOTHOT'O IPOUCXOKIECHUS

3) depmeHnTOB

4) MaKpoOpraHM3MOB PACTUTEIBHOTO MPOUCXOKACHUS

5) mnoaudepMeHTHBIX KOMILJIEKCOB

2. lenu co3mpanusi TpPaHCTEHHBIX KUBOTHBIX

1) yBenuueHue NPOIyKTUBHOCTH

2) HEBOCHPUHUMYHUBOCTH K OOJIE3HIM

3) KCEHOTpaHCIUIAHTAIMsI OPTAaHOB YEJIOBEKY

4) mpoIyKIHs IEKAPCTBEHHBIX BEIIECTB U MPOJAYKTOB JIEYEOHOTO
MUATaHUS

3. OyHKIMen (HepoOMOHOB SBIISIETCS

1) aHTUMUKpPOOHASI AKTUBHOCTH

2) TpOTUBOBHUPYCHAsl aKTUBHOCTH

3) uW3MEHEHHE MMOBEAEHUS OpraHu3Ma co Ceuu(PUIECKUM PELEnTOpPOM

4) TepMoperyaupyomias akTUBHOCTb

5) HOpOTUBOOIMYXOJIEBAsI AKTUBHOCTh

4. TpaHcBepcHust — 3TO BUJ BHYTPUTCHHOM MYyTalUU, 3aKIIOYAIOIIUNCS

1) B3aMeHe MypuUHA HA TUPUMHUIUH

2) B3aMeHe IypuHa Ha APyroi mypuH

3) B 3aMeHe MUPUMUJIMHA HA APYroW MUPUMUIUH

4) B3aMeHe MUPUMHIUHA HA TyPUH

3. Tun nuTaHus KyJbTYpbl TKAHEU paCTEHUS

1) aykcotpodHbIit

2) xemoreTepoTpOQHBIHA

3) ¢oroaBTOTpOdHBII

4) xeMoauToTpo(HBIN

6.  IIponuoHoBOKHUCIBIE OaKTEpUU AJid OMOCMHTE3a BUTaMuHa B12
COBEPILEHCTBYIOT METOZOM

1) chaustHUS TPOTOILUIACTOB

2) TEHHOW MHXKEHEPUH

3) TUOpPUIOMHON TEXHOJIOTHUU

4) WHIYIMPOBAHHOTO MyTareHesa

7. PHK-30H1B1

1) ®opMupyrOT UMMYHHUTET POTHUB BUPYCOB

2) OOHapyXUBaIOT MPOAYKTHI IKCIIPECCUU TEHOB

3) OOHapyXHBaIOT HAJTUYHE TEHOB

4) ®opMHpYIOT UMMYHUTET NpOTUB vyxkepoaHon JTHK

8. Kak zeiicTByeT KMCIOPO/ Ha MPOLEcC OpOKEHUS:

1) mopaBinser ero
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2) CTUMYJIUPYET €T0
3) HUKaK HE BIUSET
9. B ocHOBE TMBOBApEHUS JIEKUT:
1) ykcycHOKHUCIIO€ OpOoXKEHUE
2) MOJIOYHOKHUCIIOE€ OpPOKEHUE
3) criupToBOE OpOKEHUE
7.2. Pa3dop ¢ npenogaBaresieM y3JI0BbIX BOIIPOCOB, HEOOXOAUMBIX ISl
YCBOEHUS TeMbI 3aHSITHSI.
[IpoOuoTukH, MPeOUOTUKH, CHHOMOTHKHU.
7.3. YcTHBII onpoc
Tumnosoi 6uner
1. Kakue crnocoObl MOCTaBKM MPOOMOTHKOB B KHUIIEUHUK MPUMEHSIOT
yarie Bcero?
2. Kakumu cBOMCTBaMH JIOJKHBI 00J1a/1aTh IPOOUOTUKH ?
3. Yrto Takoe mpoOMOTUKH, MPEOUOTUKH U CUHOMOTUKH?
7.4. KOHTPOJIb KOHEYHOT0 YPOBHSI YCBOEHHS T€MbI
1. KitroueBbIM MPOMEKYTOUHBIM MTPOTyKTOM TP OPOIKEHUU SBIISICTCS:
1) nupyBat
2) Boaa
3) MOJIOYHAs KUCIIOTa
2. IlpemapaTsl MPOOMOTHUKOB, COIEPKAIIMX KHIICYHYIO MAIOYKY IIITAMM

1)  HOp™MOdOp

2)  KOIMOAKTEpUH CyXOi

3) racrpodapm

4)  Ouduxon

5) IHHEKc

3. CumOMO30M Ha3BIBAIOT

1)  TecHble MyTyaJIUCTHUYECKHUE CBSI3U

2)  TEeCHbIE aMEHCAIUTUYECKUIN CBSI3U

3) TecHble KOMMEHCAIUTUYECKUE CBSI3U

4. TlpenapaTbl MHCYJIMHA YEJIOBEKA MOTYYAOT METOAAMHU

1) 3ameHOI aMMHOKHCIOTHI ajlaHuHa B 30-M MOJIOKEHUU Ha TPEOHUH

2)  rtexHosorueut pekomOuHantHoi JJHK

3) addurHOM XpomaTorpadueit CBHHOTO HHCYJIMHA

4)  myTeM 3aMeHbl aMUHOKHCIIOT B HHCYJInHe KPC

5)  BKCTpakIMH U3 MOJKETYJOUHOM KeJIe3bl YETOBEKa

5. B kauecTBe reHOB-MapKeEPOB UCIIOJIb3YIOT

1)  reHbl CHHTE3a aMUHOKHUCIIOT

2)  TeHbl CHHTE3a JIUras

3) reHbl CUHTE3a PECTPUKTA3

4)  reHbl aHTHOMOTUKOYCTOWYUBOCTH

5)  reHbl cuHTE3a (DEPMEHTOB, PACIICTUISIIONIUX HECTIeM(PUUECKUN
cyocTpar

38



6. TexHomornueckuii BO3AyX, IPOIyCcKaeMblid yepe3 (pepMeHTaIlMOHHbBIN
arnrapar, CTEpUIN3YIOT METOJI0M

1) Ttepmuueckum

2)  ynbpTpaduOIETOBHIM OOTYUCHHEM

3)  duneTpamnmeit

7. LeneBoi npoaykT — 6uomacca. I1o TeXHOIOrn4ecKkuM rnapaMmerpam
1enaecoo0paszeH mpoiecc OMOCUHTE3A

1) nepuoanueckuit

2)  HenpepbIBHBIN

3) nOoaynepuoaANYeCcKUin

4)  00BEeMHO-JI0TUBHOM

8. IlpeumyiiecTBa UMMOOWIN3ALIUU KJIETOK C TTOBBIIIEHHON
MPOHUIIAEMOCTHIO 000JIOUKHU

1) MTenbHOE COXpaHEHHUE KU3HECITOCOOHOCTH

2)  Ooubliiee CBA3BIBAHUE C HOCUTEIIEM

3) moBsImeHue ckopoctr nuddys3uu cyocTpara

4)  TOBBIIIEHUE CKOPOCTHU BBIXOJIA LIEJIEBOTO MPOIYKTA

5) BO3MOKHOCTb HCIIOJIB30BaHUsl NPOTOYHBIX mHpoueccoB Mecto
NMpoBe/leHUsI CAMONMOATOTOBKM: YWTAJbHBIA 3all, ydyeOHas KOMHaTa s
CaMOCTOSITENIbHOM Pa0OThI CTYJEHTOB, MOYJIb MPAKTUYECKUX HABBIKOB.

Y4yeOHO-uCCIe10BaATEIbCKAA PaldoTa CTYJAEHTOB IO JAAHHOW Teme:
paboTa ¢ OCHOBHOM U JOTIOJIHUTEIbHON JTUTEPATYPOH.

Jluteparypa:

1. Cazpikun FO.A. buorexnonorus: yueOH. [locobue nms cry.

Beicm.  Yue6n.3aBenenuit / 10.0. Cazwikun, C.H. Opexor, W.U.

Yakanesa; noa. pea. A.B. Kartnunckoro. — M.: M31aTe€NbCKUI LEHTP

«Axanemus», 2006.- 256¢.

2. OcHOBBl MHKpPOOWOJOTMM W  OHOTEXHOJOTHHU:  Yy4eO.
nocobue. \T.E.JlpozmoBa, H.A.KycroBa, E.Il.MBanoBa. — M: U3n-Bo
MI'OY, 2010.

3. OO6mas OMOTEXHOJIOTHS: y4e0HO-METOINYECKOE

nocobue/A.C.Cupotkun, P.K.3akupos, B.b.XKykoBa. — Kazaub: u3n-so Kazan.
roc. TexHou. yH-ta, 2007. — 104c.
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®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIETO OBPA3OBAHIS
«BAIIKUPCKUI TOCYJAPCTBEHHbBIN MEJULIMHCKUI
YHUBEPCUTET»
MUHHUCTEPCTBA 3JPABOOXPAHEHUSI POCCUNCKOU ®EJEPALINN

Kadenpa bynnaMmeHTaIbHOM U MPUKITATHON MUKPOOHOJIOTUU

METOAUYECKHUE PEKOMEHJIAIIUU VIS OBYUYAIOLHIUXCA

K NPaKTHYECKOMY 3aHATHIO HA TeMy: « [Ipon3BoiCTBa, OCHOBAaHHEIC HA
NOJIYYEHUH MUKPOOHON GMOMACChD»

I[I/ICI_[I/IHJ'H/IHa HpOMl)IHI.]IeHHaH MHKpOﬁI/IOJIOFI/IH ¥ OMOTEXHOJIOrusl

CneunanbHocTh (Koa, Ha3BaHue) 06.05.01. buonnxenepus u buonHdopmaTrka
Kypc 3

Cemectp 5

Vipa, 202
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PeneunseHTsr:

l.I'maBHblid HayuyHbI cOTpyAHUK WMHCTUTYTa OWOXMMHUM U TE€HETUKH —
obocobsieHHOr0  cTpykTypHoro  moapazaeneHus @OIBHY  Yumckoro
benepanbHOro HCCIeoBaTeNIbCKOro IeHTpa Poccuiickod akajgeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlekan 6uonorudeckoro dakynsrera PI'bOY BO «Ydumcknii yHuBepcurer
HAyKW W TE€XHOJIOTHID», 3aBeAyromui kadeapoid OMoOXuMUM U OMOTEXHOJIOTHH,
1.6.H., mpodeccop, modyeTHpid pabotHuk BIIO P®, 3acmyxeHHblll nearens
Hayk Pb, Ormuunuk o6pasoBanus Pb, marpaxxnen menanpio «3a BKJIaa B
peanu3anuio TOCYAapCTBEHHOW MOJUTUKH B obOmactu oOpaszoBanus» C.A.
bamkaros

Astopel: MouanioB K.C, k.06.H., goueHt kadeapbl ¢GyHIAMEHTAIBHOW U
IPUKIJIaTHOW MUKPOOHOJIOTUH

YTBepxaeHa Ha 3aceganuu No7 kadenpsl pyHIaMEeHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUU

ot 18 anpens 2023r.
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1. Tema u ee axkryaabHOocTh. IIpoM3BOACTBA, OCHOBAHHBIC HA
MOoJy4YeHNH MHUKpPOOHOW Ouomaccehl. Baxnueitmeld 3amaueit  mr000r0
OMOTEXHOJIOTUYECKOTO TpoIlecca SBISETCS pa3paboTka W ONTUMM3AIUS
HAay4YHO-OOOCHOBAHHOM  TEXHOJOTMM M  amnmaparypbl s HETO.
buotexHonoruueckue Mpouecchl HMMEIOT  CYIIECTBEHHOE OTIUYUE  OT
XUMUYECKUX B CHIIy TOT'O, UYTO B OMOTEXHOJIOTHUU UCTIOJIB3YIOT 00JIee CIOXKHYIO
OpraHu3aIyi0 MaTepuu — Ouonorudeckyro. Kaxaplii Omonorunyeckuii oObeKT
(keTka, GEepMEHT U T. 1I.) — ITO aBTOHOMHAsI CaMOPETYIUPYIOIIAsics CUCTeMa.
[Ipupona OMONIOrMYECKMX MPOLIECCOB CIIOXKHA M JaJeKO HE BbISICHEHA
OKOHYATEeNbHO. [ MHUKpPOOHBIX TOMYJISIIIUN, XapaKTepHa CYIIECTBEHHAsS
reTepOreHHOCTh TI0 pPsiiy MNPU3HAKOB — BO3pacT, (usmosoruueckas
aKTUBHOCTb, YCTOMYMBOCTh K BO3JICUCTBHIO HEOIArompusITHBIX (HAKTOPOB
cpeabl. OHU TaK)Ke MOABEPKEHbI CIyYalHbIM MYTAalMSIM, 4acTOTa KOTOPBIX

cocrapiser or 1074 hi(s 1078, ['eTeporeHHOCTh TaK)X€ MOMKET ObITh
0o0yCIIOBJIEHA HaJIM4MEM IIOBEPXHOCTEM pasznena (a3 U HEOJAHOPOAHOCTHIO
YCIIOBHM CPEBI.

2. YyeOHble meJH: H3YyYECHHE MUKPOOHMOJIOTUYECKUX IPOIIECCOB,
KOTOpBIE JIEXKAT B OCHOBE KPYMHBIX MPOMBIIIJIEHHBIX MHUKPOOHOIOTHYECKUX
IIPOU3BOJICTB U EPCIIEKTUB UX PA3BUTHSL.

Hisa popmupoBaHus MPoPECCUOHANBHBIX KOMIIETEHIIUH CTYACHT JODKEH
yMeThb:

- aHAJIM3UPOBATHh CBOMCTBA MUKPOOPTaHU3MOB

- CTaBUTH 33Ja4M B XOJI€ MPOBEICHUS TPAKTUUECKUX 3aHITUH,

- TI0JIb30BATHCS IOMOJIHUTEIBLHON IUTEPATYPOH MIPU MOATOTOBKE,

- MPUOOPECTH HABBIKK JTAOOPATOPHBIX MAHUITYJISIUH,

- yMeTh (pOpMYIUPOBATH 3aKIIFOUCHHSI ¥ BBIBOIBI.

- BJIAAETh TEXHUKOW KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB Ha
MUTATENIbHBIX Cpeaax.

Jlins hopmupoBaHus MpoheCCUOHANTBHBIX KOMIETEHIIUNA CTYACHT JOKEH
Baagers OIIK-11, ITIK-1, ITK-3, TIK-5.

3. MaTepuaJbl isi CAMONOATOTOBKY K OCBOEHUIO TAHHOW TeMbI:

Bomnpocs! 111 camonoAroToBKHU:

1) Os3HakOMUTBCA C TEOPETUYECKHMM  MaTEpUaIOM MO  TEME
«Mcnonp3oBanne OpOKEHHM UM Jpyrux MPOIECCOB MeTaboiu3ma» ¢
HCIIOJIb30BAaHUEM  KOHCIEKTOB  JIGKIIMA W PEKOMEHAYEeMOM  y4eOHOM
JIATEPATYPOHU.

2) OTBeTUTH Ha BOIPOCHI JJIsl CAMOKOHTPOJIS

1)  VYcBoeHwue 3TanoB U cTaAui MOJTy4YeHUs OelKa.

2)  HUcnonb3oBaHue OMoMacchl MUKPOOPTaHU3MOB.
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3)  IIpousBoJCTBO U NMPUMEHECHHUE BAKIIMH.

4) Bunsl BakuH.

5)  IItaMMBI-POAYIIEHTHI, HCIIOJIb3yEMBbIE JJISl OTYYCHUS BAKIIHUH.

6)  buomnpenaparbl, HCIIOJIB3YEMBIE B CEILCKOM XO35UCTBE.

7)  Ilonyuyenue azoToPpuKCHpYIOUMX OAKTEpUATIBHBIX ITPENapaToB.

8)  IlpemapaTsl MUKPOOPTaHU3MOB MPOTHUB >KUBOTHBIX- BpPEAUTENICH
pacTEeHUM.

4. Buj 3aHATHS: TPAKTUYECKOE 3aHITHE

5. IIpo0/KUTENBHOCTD 3aAHATHSA: 8 aKaIEMUYECKHUX YacoB.

6. OcHalenmue:

6.1. luakTHUeCKU MaTepua: TECTOBBIC 3aJIaHUs

6.2. TCO: MynbTUMETUHHBIN TPOCKTOP, HOYTOYK

7. Conep:kaHue 3aHATHS

7.1. KoHTpOJIb HCXOAHOI'0 YPOBHSA 3HAHMI M YMEHHUI.

THUIIOBOM TECT BXOAHOTO KOHTPOJIS

1. B ¢gepmenTepax ¢ moaBOIOM SHEPrUU K KUIKOU (aze, )KUIKOCTH

BBOJISITCS Uepe3 CrenaIbHbIe yCTPOMCTBA, @ HIMEHHO Yepe3

a)  KOHJEHCOp, TYpOuIO0CTaT;

b)  cormo, 3KEeKTOp, JUCIIepraTop;

C)  COIUI0, KOHACHCOD;

d)  9KekTop, XeMmocTar;

2. B kakux hepMeHTEpax BO3MOXKHA PEIUPKYJIISAIHUS Ta3a?

a)  (QepMeHTephl C CAaMOBCACHIBAIOIIMMH MEIIAIKAMMU;

b)  2KeKTOpHBIE (PEPMEHTEPHI;

c) CTpyHHBIE PEPMEHTEPHI;

d)  Her mpaBUIBLHOTO BapuaHTa OTBETA,

3. Hazosure crienuanbHble TpeOOBaHUsS K OMOpeaKkTopam.

a) CTaOUJIBHOCTh OMOJOTHYECKUX areHTOB;

b)  acenrtuka;

C)  JUMHUTAIUS CPE30BBIX YCIOBHH MPH MTePEMENTUBAHNN;

d)  Bce BbIllIE IEPEUNCITICHHBIE;

4. B kakux (hepMeHTepax HE TpeOYIOTCS CIICIHAIbHBIC BO3TyXOyBHBIC
MaIlWHbI?

a)  (epMeHTepHI C CAaMOBCACHIBAIONMMH MEIIATKaAMU;

b)  2keknuoHHBIE (DEPMEHTEPHI;

c) CTpyHHBIE EPMEHTEPHI;

d) Bepno a) u b);

5. Ha ckombko Tpymm MOAPa3ACISIOTCS MPOAYKTHI, TOJIydaeMble B

43



OMOTEXHOJIOTUYECKHUX Mporieccax?

a) 2;
b) 4
c) 3
d) 6

6. K mepBoii rpymnmne mpoayKToB, MOJy4aeMbIX B OMOTEXHOJOTUUECKUX
npoleccax, OTHOCST:

a) MePBUYHBIE META0OIUTHI,

b)  BTOpUYHBIC META0OJIMTHI;

C)  TPETUYHBIC METAOOJHUTHI;

d)  Ouomacca (11en1eBOM MPOIYKT);

7. Ko BTOpOIi rpyrie npoayKToB, MOTYyYaeMbIX B OMOTEXHOJIOTUYECKUX
nporeccax, OTHOCST:

a) MEPBUYHBIE META0OIUTHI;

b)  BTOpUYHBIC METAOOHTHI;

c) TPETUYHBIE META0OJIUTHI;

onomacca;

7.2. Pa30op ¢ mpemojaBartesieM Y3J0BbIX BOIPOCOB, HE00XOAUMBIX
JJ151 YCBOEHUSI TeMbl 3aHSATHSI.

[Tonyuenue 6enka. BakiuHebl.

7.3. YcTHBII onpoc

Tunooii Ouser

1)  YcBoeHue 3TanoB U CTaAMM MOTydeHus Oenka.

2)  Hcnonws3oBaHue OMOMACChl MUKPOOPTAHU3MOB.

3)  IIpousBoJCTBO U NMPUMEHECHHUE BAKIIMH.

4) Bunsl BakuH.

5)  lItamMMBI-TPOYIIEHTHI, UCIIOJIB3yEMbIC ISl TIOTYYCHUS BaKIWH.

7.4. KOHTPOJIb KOHEYHOI'0 YPOBHS YCBOCHHS TEMBbI

l. [lepBuuHbIE METAOOIUTHI- 3TO:

a)  HHM3KOMOJIEKYJIIDHBIE COEIMHEHHUs, HEOO0XOOuMbIe i1 pocTa
MHUKPOOPTaHU3MOB;

b)  ueneBoil mpoayKT;

c) AHTUOMOTHKH, AJIKAJIOUIBI,

d)  TOKCHHBI, TOPMOHBI POCTA;

2. Jns xakoi u3 BUIOB (pepMEHTAIMM TJIABHOHW 3a7adeil sBIsSETCS
oOecrieyeHrue BHICOKOM HMHTEHCHBHOCTH MAacCO- M JHEProoOMeHa KJIIETKU CO
cpenoit?

a) I @dpOOHOM MTyOMHHOM (hepMEHTAINH;

b) s xuaKodazHoi PpepmeHTaANH;

c) 1 TBepaoda3Hoi pepMeHTaLNH;

d) s a3poOHOM MOBEPXHOCTHOM (hepMEHTALUY;

3. BriOeprte HEBEpHBIN BapUaHT OTBETA.
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Otnuuus kuaKopazHOro oT TBepA0oGda3HOro ammapara 3aKIIvaeTcs B
TOM, YTO

a)  TMPOTEKAaeT B IUIOCKUX METAIUTMIECKUX KIOBETAX;

b)  mpoTekaeT Ha JIOTKaX;

C)  UCHOJB3YeT KUAKYIO MUTATEIbHYIO CPELY;

d) cpeay UHOKYJIUPYIOT CIIOPAMHU MPOIYIICHTOB;

4. ['maBHBIM MOKa3aTeIeM MAaCCOBBIX XapaKTEPUCTUK (EPMEHTEPHI
CITYKHUT

a) 00beM MUTATETBHOMN CPEJIbL;

b) ko3¢ dumMeHT Maccornepeaadn KUCJIopoa;

C)  Macca MUKPOOPTaHU3MOB,;

d)  mokaszaTenb TeMIepaTyphl;

5. Ecnu cxopocTh mocTyruieHHsl KUCIOpOAa MPEBBIIAET CKOPOCTh
€T0 BKIIFOUCHHUS B KJIIETKY, TO 00pa3yoTcs

a)  KOHIICHTPAIIUOHHBIC SIMBI;

b)  TemmeparypHbI€ MBI

C)  TYpropHbIE SIMBbI;

d)  mopsl B MeMOpaHe KIIETKH;

6. Yewm He 000pyA0BAHBI METAHOBBIE YCTAHOBKU?

a)  CHCTEMOU MOJAYU ChIPbS;

b)  cucremoii TermooOMeHa TpyO i cTaOUIU3aIlU TeMIIEPaTyphI;

C)  Ta30BbIM KOJMAaKOM;

d)  COMIOBBIM IKEKTOPOM;

7. ['maBHOE TpeOoBaHUE K PepMEHTEPaM.

a)  COXpaHEHHE CTePWIHHOCTH;

b)  momnmep:kaHWe MOCTOSTHHOW TeMIIEPaTyPHhI;

C)  peryaupoBaHHE HHTCHCHUBHOCTH a’3palluu;

d) noamepkaHue Ha MOCTOSIHHOM YPOBHE OCMOTHYECKOE JIaBJICHUE;

MecTo mnpoBeleHUus] CAMONOATOTOBKM: YHTAIBHBIA 3ai, YydeOHas
KOMHATa JJIsi CaMOCTOSATEIbHON pabOThl CTYAEHTOB, MOAYJIh MPAKTHUUCCKUX
HAaBBIKOB.

Y4eOHO-uCCIeI0BATEIbCKAA PadoTa CTYAECHTOB IO JAHHOH TeMme:
paboTa C OCHOBHOM U JIOTIOJHUTEILHON JTUTEPATypPOH.
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