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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 akryajdbHocThb. BBenenue. Ilpenmer m 3amaum OuoTexHonoruu. CBsi3b
OMOTEXHOJIOTUH C IPYTUMH HayKamHu.
CoBpeMeHHass OMOTEXHOJIOTHS — OOIIMPHAs HayKa, BKJIFOYAIOIIAs pPa3HOOOpa3HBIC aCIeKThI

IMPUMCHCHU A

JKUBBIX OPraHU3MOB, HUX KICTOK WIIHN OTACIbHBIX q)CpMeHTOB IJI1 TTOJIYUYCHUA

ITOJIC3HBIX YCIOBCKY IPOAYKTOB UJIN OYHUCTKU CPCAbI €TI0 oOuTaHuA.

2. VYuyeOHble meJdU: W3YUYUTh OTalbl W TMEPUOALl PA3BUTHS HAYKH, COBPEMEHHOE
nojipazzesieHue OMOTEeXHOJIOTUN Ha BETBH, LI€TH U 3a/1a4l HAYKU.

s hopmupoBanust MpodecCHOHATBHBIX KOMIIETCHIIHA CTYICHT JIOJDKEH YMETh:

cpenax.

AQHAJIM3MPOBATh CBOMCTBA MUKPOOPTaHU3MOB

CTaBUTb 3a/1a4U B XOJ€ ITPOBEICHUS IPAKTUYECKUX 3aHATHH,

II0JIB30BATHCA TOMOJHUTEIBHOM JINTEPATypOH IIPU IMOATOTOBKE,

nproOpecTH HaBBIKU JTAOOPATOPHBIX MAHUITYJISLIUH,

yMeTb (OPMYJIUPOBATH 3aKIFOUYEHUS U BHIBOBI.

BJIAJE€Th TEXHUKOW KyJbTUBUPOBAHHSA MHMKPOOPraHM3MOB Ha IHUTATEIbHBIX

st popmupoBanus mpodecCHOHANBHBIX KOMIIETEHIIUN CTYIEHT nosbkeH BaageTh OITK-10,

[K-1, IIK-5.

3. MartepuaJjibl 1JI CAMONOATOTOBKY K OCBOEHHMIO IAHHOM TeMbI:
Bomnpocs! 1151 caMONOArOTOBKH:

1)
2)
3)

4)

Kaxkwue 3tansl 1 nepro/ibl pa3BUTHSL BBIAEIAIOT B OMOTEXHOJIOTUU?

[enu n 3a1a4n HAYKH.

ITpumeHeHne OMOTEXHOJIOIMYECHX TPOLECCOB B PA3IMYHBIX OTPACIsIX HApOAHOIO
XO3HCTBA.

ITytH pemenns nmpoGiem SKOIOTHH M OKPY>KaKOILEeH cpe/ibl MeTO1aMi OMOTEXHOIOTHH.

4. B]/II[ SAHATHSA: IPAKTUYCCKOC 3aHATHUC

5.1Ip

OJO0JKHUTECJIBbHOCTD 3aHATHUA 4 AKaACMHUYCCKUX 4aCOB.

6. Ocnaimenue:

6.1. lunakTM4eCKHil MaTepral: TECTOBBIC 3aJJaHUs

6.2. TCO: MynbTUMEIUIHBIN POEKTOP, HOYTOYK

7. Conepxxanue 3aHATHS

7.1. KOHTPO/Ib HCXOIHOI'0 YPOBHS 3HAHUH M YMEHUI.
TumoBoit TeCT BXOJHOTO KOHTPOJIS

I.

HayKa O MOJYUCHUHN PA3JINYHBIX MEJIICBBIX MPOAYKTOB Ha OCHOBC KU3HCACATCILHOCTH

MHUKPOOPTaHU3MOB:
a)  OMOTEXHOJOTHS,
b)  TrcHHas MHKEHEPHS;
C)  TEHETHUKa;
d) npomblIIeHHAsS MUKPOOHOJIOTHS

2.

HanpaBneHHe HAayYHO-TCXHHUYCCKOI'0 IIponecCa, KOTOopasa HUCIHOJbB3YET arcHThI

Oprncanmeﬁ CpCabl IJIA ITOJYUCHUS IMOJIC3HBIX JIJIA YCJIOBCKA ITPOAYKTOB!

a)
b)
©)
d)
3.

OMOTEXHOJIOTUS;

YacTHass MUKPOOHOJIOTHS

TCHETHKA;

TCHHAs Teparms.

Kakas Hayka 3aHMMaeTcs HW3yYE€HHEM M OCYIICCTBICHHEM MHUKPOOHOIOTHICCKUX

MMpoueCCOB, IPUMCHACMBIX AJIA MMOJTYYCHUA I[pO)K)KCfI, KOPMOBOI'O 6CJ'IKa, JIUIIMOO0B:

a)
b)
©)
d)

CEIIbCKOXO3SICTBCHHSI MEKPOOHOJIOTHS;

YacTHass MUKPOOHOJIOTHS

MIPOMBINIJICHHAST MUKPOOHOJIOTHSI MUKPOOHOJIOTHSI,
0011ass MUKPOOHOJIOTHSI.



4. B mnHacrosmee Bpemsi B pPa3iMUYHBIX MPOIECCAX MPOMBIIUIEHHONH MHUKPOOHOIOTUU
MOJTyY€HO:

a) oompiie 300 coequHeHni, 00Ja7aI0NTUX KOMMEPYECKOW IIECHHOCTHIO;

b)  Gousbme 200 coemuHEHMH, 00JIATAFOIINX KOMMEPUYESCKON IEHHOCTHIO;

C) MenbIne 200 coeTMHEeHNH;

d)  Oompmre 500 coenuHeHUi, 00IaIAIOMINX KOMMEPYECKOH IIEHHOCTHIO.

5. B kakux rogax Ha4MHAETCs HOBEHIIas UCTOPHUS MPOMBILIUIEHHOW MUKpoOuonoruu ?

a) 1953-1960 r.r;

b) 1961-1971 r.r;

c) 1960-1970 r.r;

d) 1970 mo HacTosIIee BpeMs

6. B xakume rogsl Obutn yctanoBieHa crpykrypa JJHK u pacmmdpoBan renermueckuit

xon?

a) 1953-1960 r.r;

b) 1961-1971 r.r;

c) 1960-1970 r.r;

d) 1970 mo HacTosIIEee BpeMs

7. Homeiimmii  3Tanm  pa3BUTHS  NPOMBILUIEHHONM  MHUKpPOOMOJIOTUH  SIBJISETCS
IIPOU3BOJCTBO:

a)  aHTHOUOTHUKOB;

b)  apoxkei;

c)  OpoxeHus,

d) raunepuHa;

8.  Kakxme MUKpOOpraHu3Mbl HCHIOIB3YIOTCS /ISl IPOMBIIIUIEHHOTO IPOU3BOJICTBA?

a)  KOHCYMEHTHI;

b)  TPOAYIEHTHI;

C)  CHUMOWOHTHI;

d)  campodursr;

9. B kakoM roxy ObUIO MTOKa3aHO, YTO C MIOMOIIBE0 MUKPOOPTAaHU3MOB MOKHO TIOJTY4aTh
BuTamMuH B12

a) 1928;

b)  1938;

c) 1948;

d) 197s;

10.  C BO3HHKHOBEHHEM T'€HHOW HH)XCHEPHH MOSBHJIACH BO3MOXHOCTh CO3/1aBaTh IS
MIPOMBINIIICHHOCTH

a)  MUKPOOPTaHU3MBI C 33/IaHHBIMH CBONCTBAMU;

b)  BekTOpHI;

C)  MapKepshl;

d)  KyJIbTHBATOpHI;

11. Bonbmioe 3HaueHue wuMeno OOHapyXeHHE CIOCOOHOCTH MHKPOOPIaHU3MOB K
CBEPXCHUHTE3y aMHUHOKHUCIOT, B pe3yJbTare ObUIO HaJNaXXEHO TMPOU3BOJCTBO (BIIEpPBHIC)
MHUKPOOPTaHU3MOB CUHTE3UPYIOLTNX:

a)  apruHuH;

b)  nu3uH;

C)  TJIyTAaMMHOBOM KHUCIIOTBI;

d) acmaprara ;

12.  Havanom npoMblIIIJIEHHON T€HHON UHKEHEPUH MIPUHSITO CUUTATh

a) 1970;
b)  1980;
c) 1990;



d) 2000;

13. Kakosa 1enb reHHOM UHXXEeHepuu ? :

a)  CO3JAaHHME TMPUHIUIHAIBHO HOBOro OHWOOOBEKTa Ui OHOTEXHOJIOTHYECKOTO
IIPOM3BO/ICTBA;

b)  cozmaHMe MHUKPOOPTraHHU3MOB, KOTOPbIE OYIYyT BBIPAIIUBATHCS B MPOU3BOJCTBEHHBIX
YCIIOBUSX B OOJIBIIIOM KOJIMYECTBE;

c) oOpa3oBaHHE YY>KEPOJHOTO VIS KJIETKH OENOK;

d)  co3maHHMe HOBOTO PEKOMOWHAHTHOTO MPOYIICHTA;

14.  C d4ero HauMHAeTCs pabOTa TEHHON WHKXCHEPHH?

a)  C BCTpauWBaHUs I'€HA B BEKTOD;

b) ¢ IPOHUKHOBEHHS B KIETKY MUKPOOPraHU3Ma BEKTOpA C Uy>KEPOJIHBIM sl He€ TE€HOM;

C) ¢ moadopa BEKTOpa;

d) ¢ camoro reHa, KOJUPYIOIIETO IEJICBON OENOK;

15.  Yrto U3 mepeurcieHHbIX HE JIOJDKEH UMETh TEHHBIM WHKEHEpP nepea padoToil B CBOEM
pacnopsbkeHuun? :

a)  TEHEeTUYeCKUi maTepual (KIETKY - X0341Ha);

b) 2. uyxepoaHbie OEIKH;

C) 3. TPaHCMOPTHOE YCTPOMCTBO — BEKTOP, MEPEHOCSIIUN T€HETUYECKUU MaTepuai B
KJIETKY;

d) 4. Habop crneruduyecknx GEpMEHTOB — KMHCTPYMEHTOB) T€HHOW MH)KEHEPHH;

7.2. Pa3oop ¢ npenoaaBaresieM y3J10BbIX BONPOCOB, HEOOXOAUMBIX JISI YCBOCHUS TEMbI
3aHATHS.

1. Ilpenmer u 3agaun OMOTEXHOJOTHH, €€ MECTO M POJb B COBPEMEHHOW OHMOJIOTHH.
[MonpazneneHre U OCHOBHBIC HATIPABJICHHSI PA3BUTHSI COBPEMEHHON OMOTEXHOJIOTHH.

2. Drambl pa3BUTHS OMOTEXHOJIOTHH.

3. Omnmcanue, HOMEHKIIATYpa, KIacCUPHUKAIMI MUKPOOPTaHI3MOB. Kputepun onpeieneHus

MHUKpoopranu3MoB. CoBpeMeHHas KiaccuuKaIus OaKTepHi.
7.3. YcTHBIM onpoc
Tumnosoii Omier

1. Dransl ¥ neprobl pa3BUTHS B OMOTEXHOJIOTHUH.

2. llenu v 3a1au HAYKH.

3.  IlpumeHeHHe OMOTEXHOJOIMYECHX IIPOLIECCOB B PA3IMYHBIX OTPACISIX HApPOIJHOTO
XO35HCTBA.

4.  Ilytu pemenus npoGieM 3KOJOTHH U OKpY KaroIlei cpeabl METOAaMU OMOTEXHOJIOTUH.
7.4. KOHTPO./Ib KOHEYHOT0 YPOBHSI YCBOEHMSI TeMbI
TuIoBO#M TECT BBIXOJHOTO KOHTPOJIS

1. CkoJyibKO MEpHOAOB PA3BUTHUS BKIKOYAET B c€0s1 OMOTEXHOJIOTHUSI:
a) 3;

b) 5;

c) &

d) ©6;

2 Kak HazpiBasiu BTOpOii neproj] pa3BUTHs OMOTEXHOJIOTUU?

a)  mepuoj aHTHOMOTHKOB;

b)  ummepuueckuii;

C)  MOCTIACTEPOBCKHIA;

d) mepwox ympamisieMOoro OMOCHHTE3a;

3. HazoBute camblii mepBbIii OTKPBITHIN aHTHOMOTHK.
a)  aMIOUIWUINH;

b)  meHWIWUIHH,

C)  TETPalUKIIUH;

d) OCH3WIMEHUIWLINH,



4,

HazoBute naTeIii Nnepuoa pa3BuUTUA OHMOTEXHOJIOTHH.

a)  mepuoj aHTHOUOTHUKOB;

b)  HoOBelIIas OMOTEXHOJIOTHSI;

C)  HUMIEPUYECKUN;

d) mocrtmacTepoBCKHIA;

5. ['opMoHanbHBIE TpenapaThl TOMOJHSIOTCA 32 CYeT OEJKOBBIX TOPMOHOB,
TIOCTABJISIOIIIC

a)  MOJIEKYJIIPHO-OMOJIOTUYECKUE TIPOTYKTHI;

b)  TEHHO-WH)XEHEPHBIC POITYKTHI;

C)  XUBOTHBIMU;

d) pacrenusmmu,

6. DepMeHThI, KOTOPbIE UCHOIB3YIOT AJIS JICYSHHUS TTATOJIOTHH OOMEHa BemecTB?

a)  JIATa3bl;

b)  numassr,

C)  OKCHUTCHA3bI,

d)  ruaponassr

7. HanpaBieHne HaydyHO TEXHHUYECKOTO TMpPOTpecca, HCIOJIb3YIOMEe arcHTHI

OKPY)KaIOHIeI\/JI Cpeabl I NOJYYCHHUSA IMOJC3HBIX IJId YCJIOBCKA IMPOAYKTOB HWIIM HCIIOJIbB30BAHUC
IMpOoIeCCOB, KOTOPBIC OCYHICCTBIAIOTCA 3TUMHA areHramu?

a)  TPOMBINUICHHAS MUKPOOHOJIOTHS,

b)  MemuMHCKas MUKPOOHOJIOTHS;

c)  OHMOTEeXHOJOTHS,

d)  XxumHueckas TEXHOJIOTHS;

8. Bribepure HeBepHBIH BapuaHT OTIMYUS OMOTEXHOJIOTUH OT CEITBCKOTO X03HCTBA?

a)  KpPYIJIOTOJUYHOCTH;

b)  MOBCEMECTHOCTH;

C)  BeIEHHE B UCKYCCTBEHHBIX YCIIOBHSIX;

d)  3aBHCHMOCTH OT CE30Ha;

0. Kakas wu3 o0OnacTeii Haykum BHecla OTPOMHBIM BKJIaJ B IPOMBIIUICHHYIO
MUKpOOHOJIOruio?

a)  arpoTEeXHOJIOTHS;

b)  ¢wusuka;

C)  TEHHas UHXCHepus;

d) Ouwoxumus;

10.  Kakwue mraMIibl He UCTIOJB3YIOT B IPOMBITIUICHHOW MUKPOOHOJIOTHH?

a)  MHKPOOPTaHU3MBI-TIAPa3UTHI;

b)  yaydlleHHBIE €CTECCTBEHHBIM MIJIM UCKYCCTBEHHBIM OTOOPOM;

C) B pe3yJbTaTe U3MEHEHUS MyTalUsIMU;

d) momydeHHBIE METOJIOM KJIETOYHOM M TeHHOU WH)KEHEPUH;

11.  MukpoopranusMbl, IpUMEHsEMbIE B MUKPOOMOJOTMYECKON MPOMBIIUIEHHOCTH JUIS
MOJTyYeHUs] KaKoro — JT100 11eIeBOT0 MPOaAyKTa

a)  KOHCYMEHTHI,

b)  mporoTpodsr;

C)  HPOAYLEHTHI;

d)  xemoopraHoTpodHI;

12.  TlpuHIMI TE€XHOJOTHYHOCTHU IITAMMOB —

a)  MUKpOOHBIE  KJIETKH  TOMYJALWHA  JOJDKHBI ~ COXPaHATh  (PU3UOJIOTUYECKUE,
OMOXMMHUYECKHE CBOMCTBA B MPOIlECcCe AIUTEIBHOTO BeJIeHHS (DepMEHTAINN;

b)  MHKpPOOHBIE KIETKH JOJDKHBI 0071a1aTh YCTOMYUBOCTHIO K MyTAIIHsIM;

C) A KyJbTHUBUPOBAHUS HE TpeOyeTCs a3pUPYIOIINX YCTPONUCTB;

d)  mTaMMBbI TOJDKHBI OBITH MOJyYEHBl METO/IaMHU KIIETOYHOW U TE€HHOM MHXKEHEPUU;
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13. [Touemy pacmupsieTcss NPUMEHEHHE CMEIIaHHBIX MHUKpPOOHBIX KyJIbTyp U HX
accouuanuin?

I-  He cmocOOHBI ACCUMUIIMPOBATH CIIOKHBIE OPTaHUYECKHE COSMHEHUS;

2-  WMEIOT TIOBBIIICHHYIO YCTOWMYMBOCTH K HEOJArOMPHUSTHBIM YCIOBUSM CpPEIbl U
TOKCHUYECKHM BEIECTBaM;

3- U4 uX KyJbTUBUPOBAHUS HE TPEOYIOTCS SHEPrOEMKHUX adpUPYIOIINX BEIIECTB;

4-  UMEIOT TMOBBIIEHHYIO MPOAYKTUBHOCTH M BO3MOXKHOCTH T'€HETHMYECKOTO OOMeHa
MEXly OTAEIbHBIMHM BHJIaMU COOOIIECTBA;

14. OOnactv MpUMEHEHHUS CMEIIAHHBIX KYJIbTYp —

I-  ycBOeHHE CIOXHBIX CyOCTpPaTOB;

2-  MHHEpalu3alysg MUKPO- U MaKpPOIJIEMEHTOB;

3-  perymsmus Ta30BOTO cOocTaBa aTMoc(hepsl;

4-  oxpaHa OKpY: Kalolleu cpebl;

15.  UYro Takoe cBepxcuHTE3?

a) 9TO CHOCOOHOCTh CHHTE3HpPOBATh MPOAYKT B KOJIWYECTBAX HEOOXOIUMBIX JIJIs
LIEJIEBOTO BBIXO/1a 3TOTO MPOJYKTa;

b)  9TO cOCOOHOCTH CHHTE3UPOBATH MPOJAYKT B MAKCUMABHBIX JJISI HETO KOJIMYECTBAX;

C) 9TO CHOCOOHOCTh CHHTE3WPOBAaTh MPOAYKT B KOJHYECTBAX IPEBOCXOSIINX
duznonornyeckue NoTpedbeHoCTH;

d)  Her BepHOTrO OTBETA;

16. [IpoMBINIIICHHBIA ~ MPOAYIEHTHI  JIOJDKHBI  COOTBETCTBOBATh  CJICIYIOLTUM
TpeOOBaAHUSIM:

I-  OOnagaTh BEICOKOW CKOPOCTHIO OMOMACCHI;

2-  lleneBoil MpOAYKT MNOKEH JIETKO BBIAEIATHCA U3 CyOCTpaTa;

3-  JlomkHBI OBITh HEYCTOMUYMBBIMHU K (haram  JIpyroi moCTOPOHHEH MUKpOQIIOpE;

4-  JlomKEeH MMETh BBICOKYIO MPOIYKTHBHOCTH IIEJIEBOTO MPOIYKTA, IPU MAKCHMAIHLHOM
noTpeOieHuu cyocTpara,

5-  JlomkHBI OBITh TEHETUYECKH HEOAHOPOIHBIMU;

6-  JIOWKHBI TPOSIBISATH HAIMPABICHHYIO OHMOCHHTETHUYECKYIO HAIpPaBIEHHOCTh IPHU
00pa30oBaHUH MHUHUMATHHOTO MMOOOYHOTO TPOAYKTA;

17. KenarenbHO YTOOBI MPOMBINIJICHHBIE TPOAYIIEHTHI ObLIH

a)  TepMOQWIAMH U ATKAUTOPUITAMH;

b)  Me3odwiamu u anmIopUIAMU;

c)  Me3ohuIaMH U aTKATOPUIaAMU,

d) TtepModunamu u anuaOPUIAME;

Mecto MNpOBCACHUA  CaAMOIIOATIOTOBKHU: YATAJbHBIN 3al, yqe6Ha;1 KOMHaTra  AJid
CaMOCTOSTEILHOM pa6OTI)I CTYACHTOB, MOAYJIb MMPAKTHUYCCKUX HABLIKOB.
yLIe6HO—I/ICCJ'IeI[OBaTeHBCKaH pa60Ta CTYACHTOB II10 HaHHOﬁ TEMC: pa60Ta C OCHOBHOH W

JIOTIOJTHUTEIBHOM JTUTEPATYPOU.

Jlureparypa:

OcHoBHas:
1. Caspikun FO.A. buotexnonorus: yueOH. [locobue mist crya. Beicur. YueOn.3aBenenuit /

10.0. Caspikun, C.H. Opexos, .M. Yakanesa; noa. pea. A.B. Katnunckoro. — M.: u3gateiabCckuit

neHTp «Axagemusi», 2006.- 256¢.
2. OcHOBBl MHUKpOOHWOJOTMH W OworexHosormu: y4ed. mocobue. / T.E./Ipo3nosa,

H.A Kycroga, E.Il.UBanoBa. — M: 13a-s80 MI'OY, 2010.

3. OO6mrast  OumoTtexHoJOTHsA: y4deOHO-Meroamueckoe rmocobme / A.C.CupoTkuH,
P.K.3akupos, B.b.2KykoBa. — Ka3zanb: u3n-so Kazan. roc. rexno:n. ys-ta, 2007. — 104c.
JlomoaHUTENbHAS:
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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 akTyajabHOCTb. [IponynenTsl u ux noadop. IloHATHE MUKPOOPraHHW3MOB
npoayneHToB. TpeboBaHusI, MPeabIBIsSEMbIE K TPOIyLIeHTaM. MeTo bl mo100pa.

K npobGiremaM NpOMBIIIEHHOW  MHUKPOOMOJIOTMM  OTHOCSTCA  BONPOCHI  3aIUTHI
BBICOKOAKTUBHBIX MPOAYIIEHTOB PA3UYHBIX IEMHBIX MPOAYKTOB METa00IM3Ma MHKPOOPTaHH3MOB
oT (aroBeIX aTak, OT (paroBOro 3arpsA3HEHUs KyJbTYp MHKPOOPTaHU3MOB, HCIOJIb3yEMBIX B
IpOMBINUIEHHOCTH. [IpoTHBO(daroBass 3amurTa NPOMBINUIEHHBIX IITAMMOB MHKPOOPTaHM3MOB
NPEACTaBISIET CEPhE3HYI0 HAYUYHYIO0 U SKOHOMUYECKYIO IpoOIeMy.

Pa3paboTka 1 COBEpLIEHCTBOBAHWE METOJIOB COXPAaHEHUS! BBICOKOIPOIAYKTHBHBIX ILITAMMOB
MHUKPOOPraHU3MOB, MCIOJNb3YyEMbIX HA NPAKTHKE, TaKKe NPEICTaBIsIeT OJHY W3 3ajad
COBPEMEHHOM OMOTEXHOJIOTHUH.

2. YueOHble HeJH: YCBOUTHh KiIacCHPUKaLUU OMOOOBEKTOB M MPUMEHEHHE WX Ul
NOJTy4€HUs] OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

Jlst popMupoBaHus NPO(PEeCCHOHANBHBIX KOMIIETCHIIUN CTYAEHT 10JIKEH YMeTh:
aHAJIN3UPOBATh CBOKWCTBA MUKPOOPTraHU3MOB
CTaBUTH 3a/1a4U B XOJI€ POBEIACHUS IPAKTUYECKUX 3AHIATHM,

MIOJIB30BaThCA JTOMOJHUTEIBHOM JINTEPATypO IPH MOATOTOBKE,

nproOpecTH HaBBIKU J1JAOOPATOPHBIX MAaHUITYJIALUH,

yMeTh (POPMYIMPOBATH 3aKIIOUEHUS U BBIBOIBI.

BJIAQ/IETh TEXHUKOW KYyJbTUBUPOBAHUS MHMKPOOPraHM3MOB Ha MHUTATEIbHBIX

cpenax.
Jnst hopMupoBaHus TIPOPECCHOHATBHBIX KOMIETCHIIMNA CTYICHT A0bkeH BaaaeTs OITK-10,
[TK-1, ITK-5.
3. MaTtepuaJsbl 1Jis1 CAMONIOATOTOBKH K OCBOCHHUIO JAHHOH TeMbI:
Bonpocs! 11t caMOnoroTOBKU:
1) Yro Takoe OMOOOBEKT?
2) Knaccudukanus 6M000BEKTOB.
3) IlpumeHeHHre OMOOOBEKTOB IS MTOJIyUYEHUS LIENEBBIX POTYKTOB.
4) Ha3zoBuTte crnoco0bl yCOBEPIIEHCTBOBAHUS TPOMBIIIICHHBIX IITAMMOB.
5) Kaxkue ocHOBHBIE TpeOOBaHUS NPEABIBIAIOTCS K MUKPOOPTaHU3MaM-IIpoIyLieHTam?
6) VYcBoenue kinaccudukanuu OHOOOBEKTOB W TPHUMEHEHHE UX I MOTyYeHUs
OMOJIOrMYECKH aKTUBHBIX BEILIECTB.
4. Buja 3aHATHSA: IPAKTHYECKOE 3aHATHE
5. [IpoA0KUTEILHOCTD 3aHATHA: 4 aKaJIEMHUYECKUX YaCOB.
6. OcHammenmne:
6.1. lunakTrueckuil MaTepuai: TECTOBBIE 3a/laHuUs
6.2. TCO: MynbTUMEAUIHBIN MPOEKTOP, HOYTOYK
7. Conep:xkanue 3aHATHS
7.1. KoHTPOJIb MCXOAHOTO YPOBHS 3HAHUI M YMEHM.
TuroBoi TECT BXOJAHOTO KOHTPOJIS
1. Kakue mtamnsl He UCTIONB3YIOT B MPOMBIIILIEHHOW MUKpOOHOIorun?
€) MHKPOOpPraHU3MBbI-I1apa3UThI;
f) ymdyu4lieHHbIE €CTECCTBEHHBIM MIIM UCKYCCTBEHHBIM OTOOPOM;
g) B pe3yibTaTe U3BMEHEHUS MYyTallUsIMU;
h) mnomyyeHHBIE METOOM KJIETOUHOM U TEHHON MH)KEHEPHH;
2. MukpoopraHusmsl, NpUMEHSIEMbIE B MUKPOOHOJIOIMYECKON MPOMBIIIJIEHHOCTH AJIs
MOJTyYeHUs] KaKoro — 100 11eJIeBOT0 MPOayKTa
€) KOHCYMEHTHI;
f) mporoTpodsr;
g) TPOJYLEHTHI;
h) xemoopranoTpodsr;
3. IIpuHIMI TEXHOIOTUYHOCTH IITAMMOB —
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€) MHKpPOOHBIE  KIETKM  TMOMYJSIUH  JOJDKHBI  COXpaHATh  (DU3HOJIOTHYECKHE,
OMOXMMHUYECKHE CBOMCTBA B MPOIIECcCe ATUTEIBHOTO BeJIeHHS (DepMEHTAINN;
f) MHKpOOHBIE KJIETKHU JOKHBI 00J1aaTh YCTOWYMBOCTHIO K MYTaIUsIM;
g) 17 KyJbTUBHPOBAHUA HE TPEOYETCs adpUPYIOIINX YCTPOMCTB;
h) 1mTaMMBbI TOJKHBI OBITH TOTYYEHBl METOJIAMU KJIETOYHON U T€HHOW WHKEHEPUH;
4. Yro Takoe CBEpXCHUHTE3?
€) 9TO CIOCOOHOCTh CHHTE3UPOBATh MPOAYKT B KOJMYECTBAX HEOOXOIUMBIX IS
IIEJIEBOTO BBIXOJIA 3TOTO MPOAYKTa;
f) 9TO cMOCOOHOCTH CHHTE3UPOBATH MPOAYKT B MAKCUMAIIBHBIX JJISI HETO KOJIMYEeCTBAX;
g) 9TO CIOCOOHOCTh CHHTE3UPOBATh TPOAYKT B KOJIMYECTBAX MPEBOCXOJSIINX
duznonornyeckue NoTpedbeHoCTH;
h) Her BepHOrO OTBETA;
5.  JKenarenbHO YTOOBI MPOMBIIIJICHHBIE TPOAYIEHTHI OBLITH
e) TtepMmoduIaMu U amkanoduiamu;
f) wmesodwramu u anmmoduIamMu;
g) wMe3oduiaMu U ankanoduiamu;
h) Tepmodunamu u armmoduramMu;
7.2. Pa3bop ¢ npenojaBaTtesieM y3JI0BbIX BONPOCOB, HEOOXOAUMBIX /IJIsl YCBOEHHUSI TEMbI
3aHATHS.
1)  MukpoopraHu3Mbl-IpOAYLIEHTHI.
2)  buo0OBEKTHI 1715 MOTYYESHHS IeNIEBbIX TPOIYKTOB.
3)  CrocoObl yCOBEPIIIEHCTBOBAHHUS MPOMBIIIJICHHBIX IIITAMMOB.
7.3. YcTHBIH onpoc
Tunosoit ouner
4)  Tlonstue 6mooobekT. Knaccudukarus 6H000HEKTOB.
5)  IlpumeneHne 6MOOOBEKTOB AJISl OJYUYEHUS 1IEJIEBBIX TPOIYKTOB.
6) HazoBute ciocoObl yCOBEPIICHCTBOBAHUS MPOMBIIIJICHHBIX IITAMMOB.
7)  OcHoBHbIE TpeOOBaHUS NPEABABISIOTCS K MUKPOOPTaHU3MaM-TIPOTyIEHTAM.
8)  VYcBoeHue KiaccUPUKAMU OHOOOBEKTOB M MPUMEHEHHE WX [UIsl TOJYy4YEeHUS
OMOJIOTUYECKN aKTUBHBIX BEIIECTB.
7.4. KOHTPO./Ib KOHEYHOT0 YPOBHSI YCBOEHMSI TeMbI
TuIoBOM TECT BEIXOJHOTO KOHTPOJIS
1. buoobbekt — 310

A) UeHTpanbHBIA H O00S3aTENbHBIA DSJIEMEHT OWOTEXHOJIOTUYECKOTO MPOU3BOICTBA,
CO3/IA0IIHUH eTo crenuduKy.

Bb) xuBoe Teno, obnmamaromiee COBOKYIMHOCTHIO CBOMCTB, OTIIMYAIONINX €r0 OT HEXKHUBOU
MaTepuHu.

B) aneMenTapHas eMHAIIA CTPOSHUS M JKU3HEEATSIIbHOCTH BCEX OPTaHU3MOB.

[') buonormueckas CTpPyKTypa, TMpeACTaBIsAioOmas Cco0OM EIWHCTBO 3aKOHOMEPHO
PaCHOIOKEHHBIX ¥ PYHKIIMOHUPYIOUINX YacTeH.

2. YTo MOXKET ABJIATHCS OMOOOBEKTOM?

A) M30IMPOBAHHBIE KJIETKH MHOTOKJIETOYHOI'O OpraHnu3Ma

b) onHOKIIETOUHBINH OpraHu3M

B) Bupycol

') Bce BhILIENIEPEUUCIIEHHOE

3. ®ynkius 6mooObeKTa —

A) monHBIA OMOCHMHTE3 IIEJIEBOrO NPOAYKTa, BKIIOYAIONIMHM psJ TMOCIEeI0BaTeNbHBIX
(epMEHTATUBHBIX PEAKIMI WM KaTalau3 JIUIIb OJHOW (pepMEHTATUBHON pEaKIH, KOTOpas UMEeeT
KIIIOYEBOE 3HAYCHUE JJIS TIOJTYUYESHHS 1IeTIEBOTO MPOAYKTa.
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b) oOpa3oBaHue opraHMYecKHUX BEIIECTB U3 YIIIEKUCIIOTO ra3a ¥ BOJbI HA CBETY

B) nporiecc pasznoxenust Ha 6osee mpocThie BemecTa (AuddepeHnnanys) nin OKUCICHHs
KaKoro-ar00 BeIIecTBa, OOBIYHO MPOTEKAIONINI ¢ BHICBOOOXKIEHHEM SHEPTUU B BUIE TeIUIa U B
Busie ATO.

I') depmenTaTuBHBIN NpolEeCC MOCIEAOBATEIBLHOIO PACILEIUICHUS TIIIOKO3bl B KIIETKaX,
conpoBoxaaronuiics cuatezom ATO.

4. Kaxue ¢epMeHTH uyallle BCEro HCIOJIB3YIOTCS B IPOMBIIUIEHHOCTH B KadyecTBE
01000BEKTOB?

A) nurassl

b) runponassl

B) Tonnonzomepasbl

I') Tpancdepass

5. TIpobuotuku — 310

A) BemiecTBa MNPUPOJHOTO WM MOJYCHHTETUYECKOTO MPOUCXOXKICHUS, MOaBIISIIOIINE
POCT KUBBIX KJIETOK, Yallle BCETO MPOKAPUOTUUYECKUX MM MPOCTEHIIINX.

b) xumudeckue cpeicTBa, HWCMOJb3yeMble I OOpPhOBI C BpEAUTENSIMH W OOJE3HIMHU
pacTeHuit

B) npenapatsl Ha ocHOBe OMOMAacCChI OT/IEIBHBIX BUJIOB MUKPOOPIaHU3MOB HCIOJB3YIOTCS
MpH TUcOaKTepro3ax Jisl HOpMaJIU3aluiu MUKPO]IOPHI JKeTyJ0OUYHO-KUILIEYHOT O TPAKTa.

[') rpynma HU3KOMOJIEKYJSPHBIX OpPraHHMYECKUX COEIUHEHHH OTHOCUTENIBHO MPOCTOTrO
CTPOCHHUS U PA3HOOOPA3ZHOW XUMUYECKON TTPUPOJIBI.

6. Urto oTHOCHUTCS K MaKpooOBEKTaM?

A) denoBek (IOHOp KPOBH, OPraHOB, TOPMOHOB);

b) mnexonuTatoniye (MHCYJIUH CBUHBH, CKOTA);

B) pentunuu (a1 3mei);

I') pb10BI;

/1) HacekoMmbI€;

E) pactenus (cenexkuust u 0TOOp cepieUHbIX TITUKO3HUI0B).

K) sykapuoTsl (Hu31IME rPUOBI, BOAOPOCIH).

3) npokapuoThl (AKTHHOMUIIETHI, OaKTepUH, CHHE-3€JIEHbIE BOJIOPOCIH).

W) mukpobuocmsl (GepMeHTHI, TPOTOIIACTHI)

7. UTO OTHOCHUTCS K MUKPOOOBEKTaM?

A) denmoBek (IOHOP KPOBHU, OPTraHOB, TOPMOHOB);

b) mnekonuraromue (MHCYIUH CBUHBU, CKOTA);

B) penrtunuu (s 3Mmeit);

I') sykapuoTs! (Hu3MIHE TPUOBI, BOAOPOCIH).;

1) Mukpo6uocmsl ((hepMeHTHI, IPOTOIIIACTHI);

E) pactenus (cenexkuust 1 0TOOp cepieUHbIX TITUKO3HUI0B).

X) poiObI

3) npoKapuOThl (AKTUHOMUIIETHI, 0aKTEPUH, CHHE-3€JIeHbIE BOJIOPOCIIN).

W) nacexkombie;

8. buonorndecku akTHBHBIE BEIIECTBA — ITO
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A) XMMHYecKHe BellecTBa, HEOOXOAUMBIE IS MOAJEPKAHUS KU3HEACATEIbHOCTH YKHUBBIX
OpPraHu3MoOB, O00JIQJalONIMe BBICOKOW  (PU3MOIOTMYECKOH AKTUBHOCTBIO MpPH  HEOOJBIINX
KOHILIEHTPALMIX MO OTHOLICHUIO K ONPEAETICHHBIM I'PYIIaM >KUBbIX OPraHM3MOB MM UX KJIETKAM.

b) xumudeckue coeanHeHHs, KOTOPbIE, KOHIIEHTPUPYSACh Ha MOBEPXHOCTU pasnena ¢as,
BBI3bIBAIOT CHUYKEHUE MIOBEPXHOCTHOI'O HATSKEHUS.

B) ynoOpenus, copeprkamiyue >JI€MEHThl MUTAHUS PACTEHHN MPEUMYIIECTBEHHO B (hopme
OpPraHMYECKUX COEANHEHUN.

9. KakuM nmyteM B OMOTEXHEIOTUH NOTYYat0T aMUHOKHUCIIOTHI?

A) XMMUYECKOTO CUHTE3a

b) skcTpakuueii n3 6enKoBbIX THAPOIN3ATOB

B) pacuienuienne opraHMuecKUx KUCIOT

') pacuienyieHne HEOPraHUYECKUX KUCIOT

10. ns cuHTE3a KaKUX BUTAMHHOB HCIIONB3YIOT OMdurodakTepun?

A)B,H

b) PP

B) B1, B2, B12

NA

MecTo TpoBeACHHS CaMOMOATOTOBKH: YHUTAIBHBIM 3al, ydeOHas KOMHATa JUIs
CaMOCTOSITENILHOM pabOThI CTYIEHTOB, MOAYJIb MPAKTUYECKUX HABBIKOB.

Y4eOHo-HccaenoBaTeNbckasi paboTa CTYIEHTOB IO JaHHOW Teme: paboTa ¢ OCHOBHOW M
JIOTIOJTHUTEILHOM JTUTEPATypPOU.

Jlureparypa:

OcHoBHas:

1. Caswixun I0.A. buotexnonorus: yueoH. [locooue s crya. Beicin. YueOn.3aBenenuii /
10.0. Cazpixun, C.H. Opexos, .. Yakanesa; nox. pea. A.B. Kartinunckoro. — M.: uznareiabckuii
HeHTp «Akagemus», 2006.- 256c¢.

2. OcHOBBI MHKpOOWONOTHMM U OuoTexHomoruu: yued. mocodme. / T.E.JIpo3mona,
H.A.Kycrosa, E.Il.MIBanoBa. — M: U3n-so MI'OVY, 2010.

3. OOmas OuorexHomorusi: ydeOHO-meromuueckoe mocodue /  A.C.CupoTkuH,
P.K.3akupos, B.b.)KykoBa. — Kazans: nzn-so Kazan. roc. rexnon. yn-ta, 2007. — 104c.

JlonoyiHUTENbHAS:

1. I'paueB .M., I'aBpunoBa H.M., lBanoBa JI.A. TexHomoruss MUKpPOOHBIX OEIKOBBIX
npenapaToB,aHTHOMOTHKOB. - M.: [Tumesast mpom. 1980. — 448c.

2. ConoBeix I'.H., JleBun E.B., IlactyxoBa ['.B. buorexnosornueckoe HampaBjeHHUE B
peuieHuu ’Konorudeckux npoodiem. ExkarepunOypr, 2003. -295c.

[Toamuck aBTOpa METOANYECKOH pa3paboTKu:

Xakumona JI.P., accucteHnt
« » 20 1.
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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 YKA3ZAHUA JJISA OBYYAIOIIIUXCA
10 CAMOCTOSITe/IbHOI BHEaAyIMTOPHOM padoTe

Ha TeMy: «THUHOBast cxemMa MUKPOOHOJIOTHIECKOTO U OMOTEXHOIOTHYECKOTO
IPOM3BOJICTBA. ¥ CJIOBUS, HEOOXONUMBIE JUIA PA0OTHL OMOOOBEKTOB B
OMOTEXHOIOIMYECKUX chUcTeMax. BrienieHne KOHEYHOro NMPOIYKTA.

KyJIbTUBHpPOBaHNE MUKPOOPTAaHU3MOB, dKUBOTHBIX U PACTUTEIbHBIX KIETOKY

Jluctiurinaa BeesieHrne B OMOTEXHOJIOTHIO

CrenmanbHOCTH (kog, Ha3BaHue) 06.05.01. buonnxkenepus u 6nonHpopMaTuka
Kypc 3
Cemectp 5

Vipa, 202
15



PenenzeHtnr:

1.I'maBHbIii Hay4dHBId COTPYAHUK HWMHCTHTYTa OWOXMMHUU W TEHETHUKUA —
o0ocobnenHoro  crpykrypHoro  moapazgeneaus ~@PIBHY  Ydumckoro
denepanbHOTO HCCIEAOBaTENbCKOTO TeHTpa Poccuiickoil akajeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlexan Ouonoruueckoro (axkynprera @PI'BOY BO «Ypumckuili yHuBepcuTeT
HAyKH U TEXHOJIOTHI», 3aBeayromuil kadeapoit OMOXUMHUM U OMOTEXHOJIOTHH,
1.0.H., mpodeccop, mouetHbll paboTHUK BITO P®, 3acoyxeHHBIN AesTenb HAyK
PB, Otnuunuk obpazoBanus Pb, Harpaxkaen Meaanbio «3a BKJIaJ B peai3aliiio
rocyJapCTBEHHOMN MOJMUTHKHU B 00sacTu oOpazoBanus» C.A. bamikaTos

ABtoper: Mouanos K.C, k.0.H., momeHT kadeapsl (QyHIAMEHTAILHOU U
MPUKJIATHON MUKPOOHOIOTHN

YTBepxaena Ha 3acemannn No7 kadenpsl pyHIaMEHTAaTLHON M MPUKIIATHOM
MUKPOOHOTIOTUN

ot 18 anpens 2023r.
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1. Tema wu ee axKTyadbHOCThb. TumoBas cxemMa MHUKPOOHOJIOIMYECKOIO U
OMOTEXHOJIOTMYECKOTO TPOHM3BOJCTBA. YCIOBHS, HEOOXomumble sl paboTbhl OMOOOBEKTOB B
OMOTEXHOJIOTMYECKUX cHCTeMax. BolaeneHre KOHEYHOTro MpOoIyKTa.

Baxxneiinieid 3amaueit r000ro OMOTEXHOIOTHYECKOTO IpoIlecca SBISETCS pa3padoTka U
ONTUMM3ALMS HAYYHO-OOOCHOBAHHOM TEXHOJIOTHM U amlmaparypsl A Hero. buotexHonorndyeckue
IPOLECCHl UMEIOT CYIIECTBEHHOE OTJIIMYME OT XMMHUYECKHMX B CHJIY TOTO, YTO B OMOTEXHOJOTUU
UCTIOJIB3YIOT 00JIee CIOKHYIO OpraHu3aluio MaTepuu — Ouosnorudyeckyro. Kaxapiii Grnonornyeckuit
00BeKT (KJIeTKa, (epPMEHT U T. JI.) — 3TO aBTOHOMHAs CaMOperyJHpyoImascs cuctema. [Ipupona
OMOJIOTMYECKUX MPOLECCOB CIOXKHA M JAJEKO HE BBISICHEHAa OKOHYATeNbHO. /[ MUKPOOHBIX
HOMYJISIIMNA, XapakTepHa CYLIECTBEHHAas TI€TEPOreHHOCTh IO psAay NpPHU3HAKOB — BO3pacT,
¢u3noaoruyeckast akTUBHOCTb, YCTOWYMBOCTD K BO3/I€HCTBUIO HEOIArONPUATHBIX (PaKTOPOB CPEJIBL.
OHM TaKKe MOABEPKEHBI CIIyYalHbIM MYTallUsM, 4acTOTa KOTOphIX cocrasiseT oT 10-4 no 10-8.
['eTeporeHHOCTh Takke MOXET ObITh OO0YCIIOBJIE€HAa HaTUYUMEM IOBEpXHOCTeW pa3aena (a3 u
HEOJTHOPOJIHOCTBIO YCIOBHUN CPEJIBI.

2. YyeOHble LeJHM: YCBOUThH 3Talbl U CTaJUM OMOTEXHOJIOIMYECKOIO IpOIecca, OCHOBBI
AKH3HE0OECIIeUeHUs] MaKpO- U MUKPOOPTaHU3MOB.
Jlnst popMupoBaHus TPOPeCcCHOHATBHBIX KOMIIETCHIIUN CTYACHT IOJIKEH YMeTh!
AQHAJIM3MPOBATh CBOMCTBA MUKPOOPTaHU3MOB
CTaBUTb 3a/1a4¥ B XOJ€ MTPOBEICHUS IPAKTUYECKUX 3aHATHH,
II0JIB30BAThCA TOMOJHUTEIBHOM JINTEPAaTypOH IIPU IMOATOTOBKE,
nproOpecTH HaBBIKU JTAOOPATOPHBIX MAHUITYJISLIUH,
yMeTb (OPMYIUPOBAThH 3aKIFOUEHUS U BHIBODI.
BIAJE€Th TEXHUKOW KyJbTUBUPOBAHMSA MHMKPOOPraHM3MOB Ha IHUTATEIbHBIX

cpenax.

st popmupoBanus mpodecCHOHANBHBIX KOMIIETEHITUN CTYIeHT nosbkeH BaageTh OITK-10,
[TK-1, TIK-5.

3. MartepuaJjibl 1JI1 CAMONOATOTOBKY K OCBOEHHMIO TIAHHOM TeMbI:

Bomnpocs! 1151 caMONOArOTOBKH:

1)  CaoiicTBa MUKPOOPTaHU3MOB, 00YCIIaBIMBAIOIINE UX HCIIONb30BAHUE B IPAKTHUYECKOM
NeSTeTbHOCTH YeJIOBEKA.

2) MUcnonb3oBaHWe  MHKPOOHMOJOTHMYECKMX  MPOLECCOB B JPYTUX  OTpacisix
MPOMBIIIUICHHOCTH.

3)  HoBble BUIBI CHIPBA.

4) Kak peryaupyrT pOCT MHKPOOPTaHU3MOB TPU XEMOCTATHOM HEMPEPHIBHOM
KyJIbTUBUPOBAHUU?

5) Kakue u3BecTHBI CTauK B OJATOTOBKE TOCEBHOI'O MaTepuaia?

4. Buja 3aHATHSA: IPAKTUYECKOE 3aHATHE

5. [IpoA0KUTEILHOCTD 3aHATHSA: 8§ aKaJCMUYECKUX YaCOB.

6. OcHamenmne:

6.1. lunakTrueckuil MaTepuai: TECTOBBIE 3a/laHuUs

6.2. TCO: MynbTUMEAUIHBIN MPOEKTOP, HOYTOYK

7. Conep:xkanue 3aHATUS

7.1. KoHTPOJIb MCXOAHOTO YPOBHS 3HAHUI M YMEHM.

TuroBoi TECT BXOJAHOTO KOHTPOJIS

1. JIro00it OMOTEXHOIOTHUECKHUI TIPOIIeC BKIIFOYACT 3 CTaJMHH:

a) mpendepMeHTaNIO, (PEPMEHTAIHIO, TOCTPEPMEHTAITHIO;

b)  oxucnenue, GpepMeHTAIUIO, TOCTHEPMEHTAITUIO;

C)  BOCCTaHOBJCHHE, (hepMEHTAINIO, TOCT()EPMEHTAIIHIO;

d)  HeT mpaBWIBHOIO BapHaHTa OTBETA;

2. Ha xakoif ctaguu OCYUIECTBJISIETCS XPaHEHHE U TMOATOTOBKA KYJIBTYpPhI MPOIYIIEHTA
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(uHOKYNIATA)?

a)  moctdepMmeHTAIHS;

b)  mpendepmenrtamnus;

C)  BOCCTaHOBJICHUE;

d)  depmenTamnms;

3.  Kakyro Haumboiee  CIOXKHYIO  OpPraHM3allMI0  MaTepUIO  HCIOJNB3YIOT B
OMOTEXHOJIOTHYECKOM TIporiecce?

a)  XUMHYECKYIO;

b)  ¢dusmueckyo;

c)  OHOJOTHYECKYIO;

d)  TEeXHOJOTHYEeCKYIO;

4. Yo ompenenset 3pHeKTHBHOCTH BCETO OMOTEXHOIOTHUECKOTO Mporecca’?

a)  MPOIYIEHT, ero PU3HOIOTr0- OMOXMMUYECKHE XaPaKTEPUCTUKH;

b)  KOIWUYECTBO MPOAYICHTA,

C)  HET MPaBWJIBHOTO BapHaHTa OTBETA;

d)  mpoayueHT, ero XUMHUYECKUE XapaKTEPUCTHKH;

5. Typbumocrat- 3TO anmapar cHa0XEHHBINA (OTOIIEMEHTOM, PETHCTPUPYIOIIHIA

a)  KOJHMYECTBO MHUKPOOPTaHH3MOB;

b)  MyTHOCTH OMOMAcCCHI;

C)  KOJMYECTBO NMUTATEJIbHOMN Cpeabl;

d) pH cpensr;

6. B Kakux CTpPYKTypax OCYIIECTBIISIETCS Tpouecc (QepMEeHTAlMH B TYOYJSPHBIX
OouopeakTopax?

a) B JUIMHHBIX TPyOKax;

b) B kombax;

C) B IIpoOHMpKax;

d) B IaruHax;

7)  Cucrema TypOuI0CTaTHON (DEpMEHTALIUU SABIISICTCS

a)  TeTepOrcHHO;

b)  romoreHHoii;

C)  OIHOPOIHOW,

d)  Her BepHOTrO OTBETA;

7.2. Pa3oop ¢ npenoaaBaresieM y3J10BbIX BONPOCOB, HEOOXOAUMBIX JISI YCBOCHUS TEMbI
3aHATHA.

1. DOranel U crtaguu OHOTEXHOJOrHMYecKoro mnporecca. OCHOBBI KH3HEOOeCHeUeHUs
MakKpo- 1 MUKPOOPTaHU3MOB.
2.  TumoBas cxeMa MUKPOOHOJIOTHYECKOTO U OMOTEXHOJIOIMYECKOTO TPOU3BOJICTBA.

3.  VYcnoBus, HeOOX0UMBIE 1Jisi pabOTh OMO0OBEKTOB B OMOTEXHOJIOTMUECKUX CUCTEMAX.

7.3. YcTHbIM onipoc

Tunosoit ouner

1.  CaoiicTBa MUKPOOPTaHU3MOB, 00YCIIaBIMBAIOIINE UX HCIIONIb30BAHUE B IPAKTHUECKOM
JIESITEIbHOCTH YeJIOBEKA.

2.  HUcnonb3oBaHWe  MHKPOOHOJOTHUECKHX  IPOLECCOB B JPYTUX  OTpacisix
MPOMBIIIUICHHOCTH.

3. HoBble BUIBI CHIPBA.

4. PerynupoBaHHE pOCTa MHUKPOOPTaHU3MOB IIPU XEMOCTAaTHOM HEMPEPHIBHOM
KyJbTUBUPOBAHHH.

5. Craguu moJroTOBKU NMOCEBHOTO MaTepHara.

7.4. KOHTPO./Ib KOHEYHOT0 YPOBHSI YCBOEHMSI TeMbI

TwrIoBO# TECT BBIXOJHOTO KOHTPOJIS

1. B xemocratax U3MUIIKA MUKPOOHOU CpeJIb
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a)  d4epes CIMBHOM CH()OH BBITEKAET U3 KyJIbTUBATOPA;

b)  ocraroTcs B KyJIbTHBATOPE;

C)  BBITEKAIOT Yepe3 CIMBHON CU(POH U PETUCTPUPYIOTCA (POTOIIEMEHTOM;

6)  HeT BEpHOTO BapHaHTa OTBETA;

2. XeMOCTaThl- 3TO anmaparthbl COCTOAIIUE U3

a)  cocyla- KyJIbTHBaToOpa, B KOTOPBHIA M3 JPYrOro pesepByapa C 3aJaHHOW CKOPOCTHIO
MOCTyMaeT MUuTaTelbHas Cpelia;

b) cocyma- KynpTHBaTopa, B KOTOPBIH W3 JIpyroro pe3epByapa IOCTyIaeT
HEKOHTPOJIUPYEMOE KOJTUYECTBO MUTATEIHHON CPEIbI;

C)  cucrema Koib u TpyOoK;

d) pesepByapa;

d)

3. TexHonorus TPUTOTOBJICHUS CpEJ] 3HAYUTEIHHO YCIOXKHAETCS, €CIH B HMX COCTaB
BXOJISIT

a)  CJIOXHBIE KOMIIOHEHTHI;

b)  HepacTBOPUMBIC KOMIIOHCHTHI,

C)  pacTBOpPUMbIE KOMIIOHEHTHI,

d)  HeTr mpaBWJIBHOTO BapHaHTa OTBETA;

4. Kakoii mpyHIUI TPUMEHSIOT P BRIPAIIMBAHUN MTOCEBHBIX /103 MHOKYISATA?

a)  TPUHIMUI TO3UPOBAHUS;

b)  mpuHIMTD ynpaBlICHHUS,

C)  TpUHIUI HAOTIOJICHNUS,

d) npuHOMIT MacIITAOUPOBAHUS;

5. YmpaneHHe MpoIeccoM B XeMOCTATe OCYIIECTBISIETCS U3MEPEHUEM

a)  BBIXOJSILEro MOTOKa;

b)  BXOASIIEro MOTOKA;

c) o0a oTBEeTa BEPHHI;

d)  Her BepHOTO BapHaHTa OTBETA;

6. [TepBBrIM 3TanioM noctepMeHTAIIMOHHON CTAINH SIBIIIETCS

a)  00e3BpeKMBaHUE NPOAYKTOB;

b)  ¢pakuroHuUpoBaHUE KYyJIbTypajdbHOW KHUIKOCTH M OT/AEJCHHE B3BEUICHHON (a3bl —
OHMOMACCHI,

C) chemnuaibHas 00pabOTKa KYJIbTYPHI,

d)  crabunm3anus CBOMCTB KyJbTYpPHI;

7. [ToctdepmenTariontas ctaaus ooecrnednBaeT

a)  TOJIy4eHUE TOTOBOW MPOTYKIIHH;

b)  o0e3BpekMBaHUE OTXOOB;

c)  00e3BpeKuBaHUE POAYKTOB;

d)  Bce OTBETHI BEpHHI;

MecTo mnpoBeAeHHS CaMOMOATOTOBKHM: YHUTANbHBIM 3an, ydeOHas KOMHaTta JUIs
CaMOCTOSITETbHOM paGOTI)I CTYACHTOB, MOAYJIb IMPAKTHUYCCKUX HABLIKOB.

YueOHo-nccenoBaTeNnbckass paboTa CTYIEHTOB IO JaHHOW Teme: paboTa ¢ OCHOBHOW M
JIOTIOJTHUTEIBHOM JTUTEPATYPOU.

Jlureparypa:

OcHoBHas:

1. Casbikun FO.A. buotexnonorus: yue6H. [locobue mist cryn. Beicin. YueOn.3aBenenmii /
10.0. Caspikun, C.H. Opexos, .M. Yakanesa; noa. pea. A.B. Katnunckoro. — M.: u3gareabckuit
neHTp «Akagemus», 2006.- 256¢.

2. OcHOBBl MHUKpoOOHWOJOTMH W OuworexHosoruu: yued. mocobue. / T.E./Ipo3nosa,
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H.A.Kycrosa, E.Il.MIBanoBa. — M: U3n-so MI'OVY, 2010.

3. OOmas OuorexHomorusi: ydeOHO-meromuueckoe mocodme /  A.C.CupoTkuH,
P.K.3akupos, B.b.)KykoBa. — Kazans: uza-so Kazan. roc. rexnon. yn-ta, 2007. — 104c.

JlonoyiHUTENbHAS:

1. I'paueB .M., I'aBpunoBa H.M., lBanoBa JI.A. TexHomoruss MUKpPOOHBIX OEITKOBBIX
IpenapaToB,aHTUONOTHKOB. - M.: [Inmesas nmpom. 1980. — 448c.

2. ConoBeix I'.H., JleBun E.B., IlactyxoBa ['.B. buorexnonormueckoe HampaBj€HHE B
petieHuu ’Konorudeckux npoodsem. ExkarepunOypr, 2003. -295c.
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METOANYECKHUE YKA3ZAHUA JJIS1 OBYYAIOLIUXCS
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PenenzeHtnr:

1.I'maBHbIii Hay4dHBId COTPYAHUK HWMHCTHTYTa OWOXMMHUU W TEHETHUKUA —
o0ocobnenHoro  crpykrypHoro  moapazgeneaus ~@PIBHY  Ydumckoro
denepanbHOTO HCCIEAOBaTENbCKOTO TeHTpa Poccuiickoil akajeMuu Hayk,
1.0.H., mpodeccop A.B. Uemepuc

2. Jlexan Ouonoruueckoro (axkynprera @PI'BOY BO «Ypumckuili yHuBepcuTeT
HAyKH U TEXHOJIOTHI», 3aBeayromuil kadeapoit OMOXUMHUM U OMOTEXHOJIOTHH,
1.0.H., mpodeccop, mouetHbll paboTHUK BITO P®, 3acoyxeHHBIN AesTenb HAyK
PB, Otnuunuk obpazoBanus Pb, Harpaxkaen Meaanbio «3a BKJIaJ B peai3aliiio
rocyJapCTBEHHOMN MOJMUTHKHU B 00sacTu oOpazoBanus» C.A. bamikaTos

ABtoper: Mouanos K.C, k.0.H., momeHT kadeapsl (QyHIAMEHTAILHOU U
MPUKJIATHON MUKPOOHOIOTHN

YTBepxaena Ha 3acemannn No7 kadenpsl pyHIaMEHTAaTLHON M MPUKIIATHOM
MUKPOOHOTIOTUN

ot 18 anpens 2023r.
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1. Tema u ee aKTyaJbHOCTh. TexHolorhyeckas OWO’HEpPreTMka M OHOIOTHYecKas
nepepadoTKa MUHEPAIEHOTO CHIPHSD».

HeoOxogumocTh  pa3pabOTKM  HOBBIX W A(PQPEKTUBHBIX  CIOCOOOB  MPOM3BOACTBA
9HEPreTUYECKUX HOCUTENCH W BOCIOJHEHHUS CHIPHEBBIX PECYpPCOB CTajla OCOOCHHO aKTyalbHOH B
MOCTIEIHNE JIBA AECATUIICTHS U3-32 OCTPOro AePUINTA ChIPbs U SHEPTHH B TJI00aIbHOM MaciuTade u
NOBBILIIEHHUSI TPEOOBAHUN K HKOJIOTMYECKOM O€30macHOCTH TeXHOJOruid. B 3Tol cBsA3u cranmu
MHTEHCUBHO  DPa3BUBAaThCA HOBBIE  pa3ienbl  OuorexHonorun —  «buosHepretuka» U
«bHOTe0TEXHOJIOTHS METAIIIIOBY.

2. YueOHble WeJH: HU3YYUTh OHOIHEPreTHKY, OMOMETAaHOTeHEe3, MOJyYeHUE CIHPTOB,
KHUJIKAX YTIIEBOJOPOIOB, OMOIOTHYECKOE MOTyYeHHE BOIOPO/IA.

Jlnst popmupoBanus MPo(PecCHOHATBHBIX KOMIIETCHIIUN CTYACHT IOJIKEH YMeTh:
AQHAJIM3MPOBATh CBOMCTBA MUKPOOPTaHU3MOB

CTaBUTb 3a/1a4 B XOJ€ ITPOBEICHUS IPAKTUYECKUX 3aHATHH,

I0JIB30BAThCA TOMOJHUTEIBHOM JINTEPATypOH IIPU IOATOTOBKE,

nproOpecTH HaBBIKU JTAOOPATOPHBIX MAHUITYJISLIUH,

yMeTb (OPMYJIUPOBAThH 3aKIFOUEHUS U BHIBOBI.

BJIAJ€Th TEXHUKOW KyJbTUBUPOBAHMS MHMKPOOPraHM3MOB Ha IHUTATEIbHBIX

cpenax.
s popmupoBanust mpodecCHOHANBHBIX KOMIIETEHIIUN CTYIeHT nosbkeH BaageTh OITK-10,
[TK-1, TIK-5.
3. MartepuaJjibl 1JI1 CAMONOATOTOBKY K OCBOEHHMIO TAHHOM TeMbI:
Bomnpocs! 1151 caMONOArOTOBKH:
Yro uzyuyaeT OuodHEpreTuka?
B uewm 3akmrouaercsi MeTaHOBOE OpoxkeHue?
Kak nomyyatoT cnupT ¢ MOMOIIBI0 MUKPOOPTaHU3MOB?
[Tonmydyenue KUIKUX YIIEeBOAOPOIOB.
buonoruueckoe noayueHne BoOpoa.
BuoTommBHBIC IIEMEHTHI U OMOAJIEKTPOKATAIIH3.
4. Buja 3aHATHSA: IPAKTUYECKOE 3aHATHE
5. [Ipo0KUTEILHOCTD 3aHATHSA: 4 aKaJEMUYECKUX YaCOB.
6. OcHammenmne:
6.1. lunakTrueckuil MaTepuai: TECTOBBIE 3a/laHuUs
6.2. TCO: MynbTUMEAUIHBIN MPOEKTOP, HOYTOYK
7. Conep:xkanue 3aHATHS
7.1. KoHTPO/Ib MCXOAHOTO YPOBHS 3HAHUI M YMEHM.
TuIoBoi TECT BXOJAHOTO KOHTPOJIS
1.  buorexHonorusi — HampaBjieHHE HAYYHO-TEXHHYECKOTO Mporpecca B MEIUIIMHE U
(dapmaryy o MoJy4YeHHUIO JTEKAPCTBEHHBIX CPEJICTB C UCIIOIB30BAHUEM
1) MUKpOOpPraHu3MoB
2) MakpOOPraHu3MOB KHUBOTHOTO MPOUCXOKICHUS
3) bepmeHTOB
4) MakpoOpPraHu3MOB PACTUTEIBHOTIO IPOUCXOXKICHUS
5) monmu¢epMEHTHBIX KOMILJICKCOB
2. llenu co3paHus TPAaHCTEHHBIX )KMBOTHBIX
1) yBenuyeHue nporyKTUBHOCTU
2) HEBOCIIPUUMYHUBOCTD K OOJIE3HAM
3) KCeHOTpaHCIUIAHTAIUSI OPTaHOB YEIIOBEKY
4) mpoayKIMsl JIEKAPCTBEHHBIX BEIIECTB U MPOAYKTOB JIEUEOHOTO TUTAHUS
3.  OynHkuuen GepoMOHOB ABISETCS

S e
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1) aHTUMHUKPOOHAsT aKTUBHOCTh

2) IpOTUBOBUPYCHAsI aKTUBHOCTh

3) u3MeHeHue MOBeICHUS OPTaHKU3Ma CO CTIeHU(DUYECKUM PELeTITOPOM

4) TepMoperyaupyomas akTuBHOCTb

5) IpOTHBOOITYX0JIeBast aKTUBHOCTh

4. TpaHcBepcHst — 3TO BUJ BHYTPUTEHHOM MYTallMH, 3aKIHOYAIOIMINIACS

1) B 3aMeHe mypuHa Ha MUPUMUIUH

2) B 3aM€HE ITypuHa Ha Ipyroi mypuH

3) B 3aMeHe NUPUMHUIMHA Ha JPYTrod MUPUMUANH

4) B 3aMeHe NUPUMUIMHA HA ITyPUH

5. Tun nutaHus KyJabTyphl TKAHEH pacTeHUs

1) aykcoTpoHbIii

2) xeMoreTepoTpodHBIN

3) ¢poroaBTOTpOdHBIIA

4) XxeMOUTOTPO(HBIHA

6.  IlponmnoHoBokucIble OakTepun A OunocuHTE3a BUTaMuHA Bl2 coBepuieHCTBYIOT
METOJIOM

1) cnusHMA TPOTOIIIACTOB

2) reHHOU MH)XXCHEPUH

3) THOPHUIOMHON TEXHOJIOTHH

4) UHAYUMPOBAHHOTO MyTareHesa

7.  PHK-30H1BI

1) ®opMupyIOT UMMYHUTET MPOTHB BUPYCOB

2) O6Hapy>XMBarOT MPOTYKThI SKCIIPECCUH T€HOB

3) OGHapyXHUBAIOT HAJTUYHE TEHOB

4) ®opMUpPYIOT UMMYHUTET NIPOTUB uyxkepoaHoit JJHK

8. Kak ge#icTByeT KuCIopo/1 Ha Mporecc OposKeHHUS:

1) nonaBnseT ero

2) CTUMYTUPYET €ro

3) HUKAK HE BIMSIET

9. B ocHOBe MUBOBapeHUs JICKHUT:

1) ykcycHoKucnoe OpoxeHue

2) MOJIOYHOKHUCIIOE OpOKEHHE

3) cnuproBoe OpoKeHHE

7.2. Pa3oop ¢ npenoaaBaresieM y3J10BbIX BONPOCOB, HE0OXOAUMBIX IJISI YCBOCHUS TEMbI
3aHATHSA.

1. buosnepretuka. MeraHoBoe OpokeHUE.

2. IlonydeHue KUIKUX YTIEBOJAOPOIOB.

3. buonoruueckoe noxy4eHne BOIOPOIA.

4. BUOTONIIIMBHBIE 31IEMEHTHI U OMO3JIEKTPOKATAIN3.

7.3. YcTHbIM onipoc

Tunosoit ouner

1. Uto uzyuaeTt OmosHepreTuka’?

2. B 1yem 3akitouaercs METaHOBOE OpoxeHue?

3. Kak nmony4aroT ciupT ¢ MOMOIIbI0 MUKPOOPTaHU3MOB?

4. TlonydeHue KUJIKUX YTIECBOJAOPOJIOB.

5. buonoruueckoe noxy4eHne BOJOPOIA.

6. buoTOIIMBHBIE 2JIEMEHTHI U OMOAJIEKTPOKATAIINS.

7.4. KOHTPO./Ib KOHEYHOT0 YPOBHSI YCBOEHMSI TeMbI

TwrIoBO# TECT BBIXOJHOTO KOHTPOJIS

1. KiitoueBbIM MPOMEKYTOYHBIM IPOAYKTOM MPU OPOKEHUU SBISETCS:
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1) mupyBat

2) Bozia

3) MonouHasi KUCIOTa

2. [IpenapaTsl IPOOMOTUKOB, COAEPKAIIMX KUIIEUHYIO NAJIOUKy mTaMMm M-17

1) Hopmodutop

2) KOJIMOaKTEepUH CyXon

3) ractpodapm

4) 6ucukon

5) nuHEKC

3. CuMO1030M Ha3bIBAIOT

1) TecHbIE MYTyaJIMCTUYECKHE CBSI3U

2) TeCHbIE aMEHCATMTUYECKHUM CBSI3U

3) TecHbIe KOMMEHCATTUTUUYECKHUE CBSI3U

4. [IpenapaTel HHCYIMHA Y€TIOBEKa MOTYYatOT METOAAMHU

1) 3aMeHO# aMMHOKUCIOTHI ajaHuHa B 30-M MOJI0KEHUN Ha TPEOHUH

2) TexHonoruen pekomOnnantHoi JIHK

3) adbdunHOM XpomaTorpadueii CBUHOTO HHCYJIMHA

4) myTeM 3aMeHbl aMUHOKUCIIOT B uHCYJuHe KPC

5) 3KCTpaKIMK U3 MOIKETYJOUHOM KeJe3bl YeTOBeKa

S. B xadecTBe reHOB-MapKEPOB UCIIONIB3YIOT

1) reHbl CUHTE3a AMUHOKHUCIIOT

2) reHbl CUHTE3a JIMras

3) TeHbI CUHTE3a PECTPUKTA3

4) rerbl aHTHOMOTUKOYCTOWYMBOCTH

5) reHbl cuHTE3a (PEpMEHTOB, PACIICIUIAIOMNX Hecriennduyeckuit cyocTpar

6. TexHonmOrMYecknii BO3MYX, MPOIMYCKaeMbId 4epe3 (hepMEHTAIMOHHBIA armapar,
CTEpUIH3YIOT METOIOM

1) TepmMuyeckum

2) ynbTpadHuoIETOBBIM 00 TyUYEeHUEM

3) ¢unpTpanueit

7. LeneBoit mpomykr — Ouomacca. Ilo TexHomormueckuMm mapaMmeTpam
nenecoo0paseH mporecc OMOCHHTE3a

1) mepuoanueckuit

2) HenpephIBHBIN

3) mosynepuoInIeCKuii

4) 00beMHO-TOTUBHOM

8. [IpenmyniectBa UMMOOMIM3AIMHM KJIETOK C TOBBIIIEHHONH MPOHUIIAEMOCTHIO
000J10YKH

1) anuTenbHOE COXpaHEHUE KU3HECTIOCOOHOCTH

2) Gosbliee CBA3BIBAHUE C HOCHTEIEM

3) moBeIIeHHE CKOpocTH Auddy3un cyocTpara

4) noBBILLIEHHE CKOPOCTHU BBIX0/1a LIEIEBOI0 MPOIYKTA

5) BO3MOKHOCTh MCIIOJIb30BAHUSI POTOYHBIX MPOLIECCOB

MecTo mnpoBeACHHMsS CaMONOATOTOBKHM: YHUTAIbHBIM 3an, ydeOHas KOMHara JUIs
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB, MOAYJb MPAKTUYECKUX HABBIKOB.

VYyebHo-uccaenoBarenbekas padoTa CTYJEHTOB MO JaHHOM TeMe: paboTa C OCHOBHOM M
JIOTIOJTHUTEILHOM JTUTEPaTypOu.

JIuteparypa:
OcHoBHas:

1. Caswixun I0.A. buotexnomnorus: yueoH. [locooue s crya. Beicr. YueOn.3aBenenuii /
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10.0. Caspikun, C.H. Opexos, .M. Yakanesa; noa. pea. A.B. Katnunckoro. — M.: u3gareiabckuit
neHTp «Akagemus», 2006.- 256¢.

2. OcHOBBI MHUKpoOOHWOJOTMM W OworexHomormu: y4ed. mocobue. / T.E./Ipo3nosa,
H.A Kycroga, E.Il.BanoBa. — M: 13a-s80 MI'OY, 2010.

3. OO6mrast  OmoTtexHoJoOTHsA: y4eOHO-Meroamueckoe rmocobme / A.C.CuporkuH,
P.K.3akupos, B.b.2KykoBa. — Ka3zanb: u3n-so Kazan. roc. rexno:n. yH-ta, 2007. — 104c.
JlomoaHUTENbHAS:

1. I'paue U.M., I'aBpunoBa H.U., MBanoBa JI.A. TexHonoruss MUKPOOHBIX OEITKOBBIX
npenaparoB,aHTHONOTHKOB. - M.: [TumeBas npom. 1980. — 448c.

2. ConoBeix [I'.H., Jleeun E.B., IlactyxoBa I'.B. buorexHomornueckoe HampaBlieHUE B
peIIeHuH dKoJorrnueckux mpodiemM. ExarepunoOypr, 2003. -295¢.
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Via, 202
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l.I'maBHplii Hay4uHbll cOTpyaHUMK WHcTuTyTa OMOXMMHM W TE€HETUKH —
obocoOsieHHOr0  cTpykTypHOoro  mojpasuaenenuss  OI'BHY  Yumckoro
dbenepaabHOro ucciaeaoBaTEIbLCKOro 1eHTpa Poccuiickoi akajgemMuu Hayk, 1.0.H.,
npodeccop A.B. Uemepuc

2. Jlekan Oumonoruueckoro ¢akynprera I'BOY BO «Ydumckuii yHUBEpCUTET
HAyKd W TEXHOJIOTWIl», 3aBeAyromuil kadeapoil OMOXUMHUU U OUOTEXHOJIOTHH,
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VYTBepxkaeHna Ha 3acenanuu Ne7 xkadenpsl pyHIaMEHTaIbHON U MPUKIIATHOM
MUKpPOOHOJIOTUN

ot 18 anpens 2023r.
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1. Tema u ee aKTyaJBLHOCTh. DKOJOTHYECKas] OMOTEXHOIOTHSI.

buorexHomorust TO3BOJSET pemarh pPsAJ  AKOJIOTHYSCKUX MpoOJeM, BKIIOYAs 3alluTy
OKPYKAroIIei Cpeiibl OT MPOMBIIIICHHBIX, CEIbCKOXO03SIICTBEHHBIX U OBITOBBIX OTXOJ/OB, JETPaJAIINI0
TOKCUKAHTOB, TOMABIINUX B CPEIy, a TAKKE caMma CO3/1aeT MaJIOOTXOIHBIE TIPOMBIIIICHHBIE TPOIECChI
MOJIyYEHUS MUIIEBBIX U JIEKAPCTBEHHBIX BEILIECTB, KOPMOB, MUHEPAIBHOTO CHIPbSI, SHEPTHH. DKOJIOTHUs
1 OMOTEXHOJIOTHUS B3aUMOJCHCTBYIOT KakK 4yepe3 MPOAYKTHI, TaK M Uepe3 TEXHOJOTuu. B 1emom 3To
CIOCOOCTBYET PKOJOTU3ALUN aHTPOTIOTEHHON AESITETFHOCTH U BO3HUKHOBEHHIO 00JIee TapMOHHYHBIX
OTHOIIEHUN MEXKy OOIIECTBOM M MPUPOJIOH.

2. Y4eOHble Heau: U3YYUTh MPOIECCHl OUMCTKU CTOKOB C TOMOIIbIO a3POOHBIX U aHAIPOOHBIX
MHUKPOOPTraHU3MOB.

s dopmupoBanus mpopeccHOHAIBHBIX KOMIIETEHIMHM CTY/IEHT JA0JKEH YMETh:
aHAJIN3UPOBATh CBOMCTBA MUKPOOPTraHU3MOB

CTaBUTH 3a/1a4U B XOJI€ IPOBEACHUS IIPAKTUYCCKUX 3aHATHUM,

MIOJIB30BATHCA JOTIOJHUTEIBHON JINTEPATYpPOU IPH MOATOTOBKE,

pUOOPECTH HABBIKU JaOOPATOPHBIX MAaHUMIYJISIHUH,

yMeTb (POpMYIIMPOBATh 3aKIFOUYEHUS U BHIBOIBI.

BIIQJICTh TEXHUKOW KyJBTUBUPOBAHMWS MHUKPOOPIaHMU3MOB Ha IIUTATEJIbHBIX

cpenax.

Jnst dopmupoBanus nMpodecCHOHAIBHBIX KOMIIETEHIIMN CTyIeHT AobkeH Bjaaaers OIIK-10,
IIK-1, T1K-5.

3. MaTepuaJjbl 1151 CAMONOATOTOBKH K OCBOCHHIO JAHHOM TeMbI:

Bomnpock! 1151 caMONOATOTOBKU:

1.  Yro u3yyaer sKkojoruyeckast OMOTEXHOIOTHU?

2. Kakwue cymecTByrOT METOAbI OUMCTKH CTOKOB?

3. Kak mpoucxomsr mpouecchl OYHCTKH CTOKOB C IOMOUIbIO a3pOOHBIX M aHAa’IPOOHBIX
MHUKPOOPTaHU3MOB?

4. Buj 3aHATHA: IPAKTUYECKOE 3aHATHE

5. IIpoaoKUTENIbHOCTD 3aHATHS: 4 aKaJICMUYECKUX YaCOB.
6. OcHamenue:

6.1. lupakTyeckuii MaTepuai: TECTOBbIC 3aJaHus

6.2. TCO: MynbTUMETUIHBII TPOEKTOP, HOYTOYK

7. Conep:kanue 3aHATHS

7.1. KOHTpPO/1b MCXOIHOTO YPOBHS 3HAHUI U YMEHMIA.
TuIoBOM TECT BXOJHOTO KOHTPOJISI

1.  IlepBuuHBIE META0OIUTHI- 3TO:

a) HU3KOMOJICKYJISIpHBIE COSAMHEHUS, HEOOXOAUMBIC ISl pOCTa MUKPOOPTaHU3MOB;

b) LIEJIEBOM MTPOAYKT;

c) AHTUOMOTHKH, aTKAIOHIBI;

d) TOKCHHBI, TOPMOHBI POCTa;

2. st kako¥t u3 BUIOB pepMEHTAITMH TJIABHOM 3a7a4eil sBIsieTCsl 00ecriedeHre BRICOKOM
MHTEHCUBHOCTH Macco- M SHEpProoOMeHa KIETKH cO cpeioit?

a) JUTsl a3pOOHOM TIIyOMHHOW (hepMEHTAIIHH;

b) s KuaKo(a3Holl pepMeHTaum;

c) Ut TBEpoda3HOM (pepMEeHTAIINH;

d) U151 a@3pOOHON MTOBEPXHOCTHOM (pepMEHTAINH;

3. Bri6epuTe HeBepHBI BapuaHT OTBETA.

Otnuuus xkuaK0(Pa3HOro OT TBepA0(ha3HOrO anmnapara 3akiI04aeTcsi B TOM, 4TO

a) MPOTEKAET B TUNIOCKUX METAIUTHYECKUX KIOBETaX;

b) MpOTEeKaeT Ha JIOTKAaX;

c) WCTIONB3YET JKUAKYIO TUTATEIBHYIO CPENy;
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d) Cpely UHOKYJIHUPYIOT CIIOPAMH MPOAYLIEHTOB;

4. ['maBHBIM MOKa3aTelleM MAaCcCOBBIX XapaKTEePUCTHK (PePMEHTEPHI CITYKHUT

a) 00bEM MUTATEIBHOM CPEJIbI;

b) Kkoa(puImeHT Macconepenayn KUCIopoa;

C) Macca MUKPOOPTaHU3MOB;

d) MoKa3aTesb TEMIIEPATYPhI;

5. Ecnu cKOpOCTh TOCTYIUIEHHS KHCJIOPOAA IPEBBIIIAET CKOPOCTh €ro BKJIIOUEHHS B
KJIETKY, TO 00pa3yroTCs

a) KOHIICHTPALIMOHHBIE SIMBI;

b) TEMIIEPATYPHBIE SIMBIL;

c) TYPTOpPHBIE SIMBI;

d) MOpHI B MEMOpaHe KJIETKH;

2) YeMm He 000py10OBaHbI METAaHOBBIE YCTAaHOBKH?

a) CUCTEMOH MOJaut ChIPbS;

b) cucTeMoi TerooOMeHa TpyO Ui CTaOMIIN3alul TeMIepaTyphl;

c) ra30BbIM KOJIITAKOM;

d) COIUIOBBIM KEKTOPOM;

3) I'maBHOE TpeboBaHue K hepMeHTEpaMm.

a) COXpaHEHHE CTEPUIILHOCTH;

b) nojiJiep>KaHue MOCTOSIHHOM TeMIlepaTyphl;

C) peryaupoBaHie UHTEHCUBHOCTH adpalii;

d) MO//IEpKAaHUE HA TIOCTOSSHHOM YPOBHE OCMOTHYECKOE JIaBJICHHUE;

7.2. Pa36op ¢ nmpenoaaBaTeieM Y3JIOBBIX BONPOCOB, HEOOXOAUMBIX /JIsl YCBOEHUSI TeMbI
3aHATHSA.

1.  DOxosorumyeckas OMOTEXHOJIOTHS.

2. MeToapl OUUCTKH CTOKOB.

3. Kak mpoucxonaar mpouecchl OYHUCTKH CTOKOB C IMOMOIIbIO a’3pOOHBIX M aHadPOOHBIX
MHUKpPOOPraHU3MOB?

7.3. YcTHBIH onpoc
Tumnosoit ouier

1. Y10 Takoe OMOre0TEXHOJIOTUI METAILIOB?
2. bakrepuanbHOe BbileTauMBaHUE METAIIIOB.
3.  buocopbuus MeTanioB U3 pacTBOPOB.

4.  OOoramieHue py.

7.4. KOHTPO/Ib KOHEYHOI'0 YPOBHS YCBOCHUS TEMbI

THUNoBOM TECT BEIXOAHOTO KOHTPOJIA

1. B depmeHnTepax ¢ MOABOAOM SHEPrUM K KHUIKOM (asze, KUIKOCTH BBOJATCS Yepes

CIICOUAJIBbHBIC YCTpOﬁCTBa, a UMCHHO 4Y€pc3

a) KOHJIEHCOD, TypOuI0CTaT;

b) COILJIO, MKEKTOP, TUCTIEPraTop;

c) COIIO, KOHAEHCOD;

d) KEKTOP, XEMOCTAT;

2. B xakux gepmMeHTepax BOZMOXKHA PEUPKYJIISAINS Ta3a?
a) (bepMeHTepHI C CaMOBCACHIBAIOIIUMH MEIIaIKaMH;

b) KEKTOpPHBIE (hepMEHTEPHI;

c) CTpyHHBIE (hepPMEHTEPHI;

d) HET MPAaBUJILHOIO BApUAHTA OTBETA;

3. HazoBute cnenuanbHble TpeOOBaHUSA K OMOpEAKTOpPaM.
a) CTaOMIIBHOCTh OMOJIOTUYECKUX areHTOB;
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b) aCemTHKa;

c) JTUMUTAINS CPE30BBIX YCIOBHIA MPH IMEPEMEIINBAHNN;

d) BCE BBIIIE IEPEUHCICHHBIE;

4. B kakux pepmenTepax He TpeOyrOTCs crientaibHble BO3YX0/lyBHbIE MAIIMHbI?

a) (dhepMeHTepHI C CAMOBCACHIBAIONITMMH MEIIAIKAMH;

b) KEKIUOHHbIE (PEPMEHTEPHI;

c) CTpyiiHbIE (PEPMEHTEPHI;

d) BEpHO a) U b);

5. Ha CKONBKO TPYIIT MOAPA3ISISIFOTCS MPOAYKTHI, MOMydaeMble B OMOTEXHOJIOTHUYSCKHUX
npoueccax?

a) 2;

b) 4

c) 3;

d) 6;

6. K mepBoii rpymme npoyKToB, MOJIy9aeMbIX B OMOTEXHOJIOTHYECKHUX TPOIECCax, OTHOCST:

a) MepPBUYHBIE META0OIUTHI;

b) BTOPUYHBIE META0OJIUTHI;

c) TPETUYHBIE METAOOHTHI;

d) Ooromacca (IeJeBoi MPOIYKT);

7. Ko BTOpoi#l rpynme mnpoayKToB, MOTy4yaeMbIX B OHWOTEXHOJNOTHYECKHX IpoIleccax,
OTHOCSIT:

a) MIePBUYHBIE META0OIUTHI;

b) BTOPUYHBIE META0OJIUTHI;

c) TPETUYHBIE META0OIHTHI;

d) oromacca;

Mecto mnpoBeAeHHS ~ CaMOIIOATOTOBKM:  YMTalbHBIA 3, ydyeOHas KOMHara JUIs
CaMOCTOSITENIHOM paObOThI CTYI€HTOB, MOAYJIb MPAKTUYECKUX HABBIKOB.

Y4eOHO-HcCIeIoBaTeNIbCKasi paboTa CTYJIEHTOB IO JaHHOHW Teme: padoTa C OCHOBHOW H
JIOIIOJIHUTEIIBHOM JIUTEPATyPOU.
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