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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobHocth K mNpodeCCHOHATBHON AKCIUTyaTalli COBPEMEHHOTO OHMOTEXHOJIOTHYECKOTO
000pyIOBaHUS U HAYYHBIX TPHOOPOB

IIK-1 ToToBHOCTH K TUTAHMPOBAHUIO, OPTAHHW3ALMUA U TPOBEACHUIO HAYYHO-HCCIICIOBATEIILCKUX padoT B
001acTH OMOTEXHOJIOTHH, CLIOCOOHOCTHIO TTPOBOJAUTH KOPPEKTHYIO 00paObOTKY pe3ysIbTaTOB HKCIIEPUMEHTOB
U ienaTh 000CHOBaHHbBIE 3aKJIFOYEHHS U BHIBOJIBI

I1K-3 CnocoOHOCTb MpenCTaBIsATh PE3YJAbTAaThl BHIIOJIHEHHOW paOOThl B BUAEC HAYYHO-TEXHUYECKUX
OT4ETOB, 0030pOB, HAYYHBIX JOKJIAJ0B U MyONUKAIMHA C HCIIOIb30BAHUEM COBPEMEHHBIX BO3MOXHOCTEH
MH(POPMALMOHHBIX TEXHOJIOTUI U C Y4eTOM TpeOOBaHHI MO 3alIUTE UHTEUIEKTYaIbHON COOCTBEHHOCTH

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAA

noa0bop, o0paboTKka M aHaJIM3 HAayYHO-TEXHHMUYECKONW M MAaTEHTHOM HMH(OpMaIMu Mo TeMaTHKe
UCCIICIOBAHUSA C UCIIOJIb30BaHMEM CIICHUAIM3UPOBAHHBIX 0a3 JaHHBIX C HCHOJIb30BAHUEM
MH(POPMALMOHHBIX TEXHOJIOTUI

aHaJN3 TI0Ka3aTelieil TEXHOJIOTMYECKOTO TPoIlecca Ha COOTBETCTBUE HAYYHBIM pa3padoTKamM
pa3pa60TKa nporpamMm Hay4HbIX HCCHCI[OBaHHﬁ, OIICHKA U aHAJIM3 IMMOJTYYCHHBIX PC3YyJIbTaTOB

MTOUCK M pa3paboTKa HOBBIX dP(HEKTUBHBIX MyTEH MOMYyYCHHS] OMOTEXHOJIOTHYECKUX MPOTYKTOB,
CO3JJaHHE COBPEMEHHBIX OHMOTEXHOJIOTHMH, B TOM YHCIIE HaHOOMOTEXHOJOTHH, TEXHOJOTHM
PEKOMOMHAHTHBIX JIE30KCHPUOOHYKICHHOBBIX KHCIIOT, KIIETOYHBIX TEXHOJIOTUH

BbIJICJICHUE, HJCHTHU(UKAUS W aHaAIUW3 TMPOAYKTOB OHOCHHTEe3a U OHOTpaHChOpMaLu,
MOJTYYEeHHE HOBBIX ILITAMMOB-TIIPOYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3JJaHHEe KOMIIO3ULIMOHHBIX ()OPM U ONTHMAJIBHBIX CIOCOO0OB MPUMEHEHUS ONOTIpenaparoB
MPOBEICHUE BaJIHIAIIMH TEXHOJIOTHYECKUX MPOIIECCOB M aHATUTUICCKIX METOIHK

n3yuyeHHe OWOXMMHMYECKUX U OHOJOTMYECKHMX 3aKOHOMEPHOCTEH IpoleccoB OHOCHHTE3a,
MHUKpPO- U MaKpOCTEXHOMETPUH, MUKPO- U MAaKPOKUHETHKH POCTA MOMYJIALUNA MUKPOOPTaHU3MOB
U KJIETOYHBIX KYJIBTYp, B3aUMOACHUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTa0OMMUECKUX MyTeH M OCOOCHHOCTEW yTHIM3alMu cyOcTpaTta M CHHTE3a MPOIYKTOB
MeTabonu3ma

CO3[JaHHE TEOPETUUYECKHX MOJENeH, MO3BOJISIONINX IPOTHO3MPOBATh XapakTep H3MEHEHUS
CBOWCTB CBIpbSl B IIpoliecce €ro OHOTpaHC(hOpPMALMU W TMONy4yaTh NMPOAYKLUHUIO C 3aJaHHBIMU
KaueCTBECHHBIMH XapaKTePUCTUKAMHU

IKCTIEPUMEHTAIBHOE MCCIIEIOBAHNE OMOIOTUYECKOW U (PU3MKO-XMMUYCCKOM KUHETHKH Ha BCEX
CTaIIUsIX TEXHOJIOTHYECKOTO MPOIEcca U UX MAaTeMaTHIeCKOEe ONMCaHNe

MOATOTOBKA HAYYHO-TEXHUYECKOM OTYETHOW JTOKYMEHTAIMH, AHATUTHYECKUX O030pOB W
CIpPaBOK, JOKYMEHTAllMHd JJIs yd4acTUsi B KOHKypCcaX HAay4YHBIX IPOEKTOB, MPOEKTOB
(hapmakoreHbIX cTaTell (roCyIapCTBEHHBIX CTAHIAPTOB), IMyOJMKAIMS HAYYHBIX pPE3YJIBTATOB,
3alIiTa UHTEJUICKTYaIbHON COOCTBEHHOCTH

- MPOEKTHAs

OIICHKa BBI6p3.HHOFO croco0a MMPOU3BOACTBA U AJBTCPHATUBHLIX BApPUAHTOB TEXHOJIOTUYECKOM
CXEMBEI U €€ y3JI0B, BI:IGOp OIITUMAJIbHOTO BapuaHTa

MMPOCKTUPOBAHUC OIIBITHBIX, ONBITHO-TTPOMBIIIJICHHBIX u IMPOMBINIJICHHBIX YCTaHOBOK
OMOTEXHOJIOTHIECKOTO IMpOn3BOACTBA

PEKOHCTPYKLIMST ¥  MOJEPHH3aLUs JCHCTBYIOIIMX OHOTEXHOJIOTMYECKUX IMPOIECCOB U
IIPOU3BOJICTB

MO,Z[GJII/IpOBaHI/Ie U OIITUMHU3aAlUsA HpOL[eCCOB 158 annapaTOB MI/IKp06I/IOHOFI/I‘-I€CKOFO CHUHTE3a
pa3paboTKa OCHOBHBIX 3TallOB TEXHOJOTHUYECKOW CXEMBbI, HMCCIEIOBAHUE TEXHOJIOTHYECKOTO
MpoIiecca Ha OMBITHON M OMBITHO-TIPOMBIIIJICHHOW YCTaHOBKaX

MaTeMaTH4YeCKO€ MOJCIUPOBAHUE W ONTHUMHU3AIMS OCHOBHOW ammaparypbl H  y3JI0B
TEXHOJOTMUECKON CXEMBI



- TEXHOJIOTHUYECKUN

pacuer

o0opynoBaHus,

BBIOOp CTAaHIAPTHOTO W  MPOCKTHPOBAHUE

HECTaHJIaPTHOTO OMOTEXHOIOTHYECKOT0 000PYI0BaHUS

- pa3paboTka OHMOJOTMYECKHX METOJOB I YTHJIM3AIMA OTXOJOB TPOU3BOACTB M BPEIHBIX

BCIICCTB,

CO3aaHuUC

3aMKHYTBIX

TEXHOJIOTUH,

pa3paboTka METOAMK W TIPOBEICHHE

OMOMOHHMTOPHUHTA, pEIIEHUE PYTUuX MpoOIeM, CBSI3aHHBIX C OXPAHOM OKPY’KAIOLIEeH Cpeabl

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIUXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(yHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crioco6HOCTH K 3HaET ¥ MIOHUMAET:
npoQeccHoHanbHOI - METOIbl TEOPETUYECKOTO0 U IKCIEPUMEHTAIBHOIO
OKCILTyaTaluu HCCIEN0BAaHUA B 00J1aCTH OMOTEXHOIOTHU;
COBPEMCHHOI'O - ONTHUMAJbHBIE W PALUOHAIBHBIE TEXHOJIOIMYECKUE
OMOTEXHOJIOIMUECKOTO

000pYIOBaHUSI U HAYYHBIX
IpUOOPOB

PSXKHUMBI KYJIBTUBUPOBAHUS OOBEKTOB OHOTEXHOJOTHH,
paboThl OMOTEXHOIOTHUECKOTO 000PYIOBAHUS;
- METOJIbI aHAJIU3a CBOMCTB CHIPhS U TOTOBOU MIPOITYKITUU

YMmeer (criocoOeH IPOoaeMOHCTPHUPOBATH ):
- aHaTU3UpPOBaTh OUOTEXHOJIOTUYCCKUE IPOIECCHl MpPHU

MIPOCKTUPOBAHUU BHOBb CTPOAILIUXCS,
PEKOHCTPYUPYEMBIX U ACUCTBYIOMIUX TPEATPUITHI;
- MIPOBENICHUSA HEOOXOMMBIX pacyeToB

OHOTEXHOJIOTHYECKOTO mpornecca,

- paBpa6aTI>IBaTB OHMOTEXHOJIOTHUECKHE mponeccoel M
000CHOBEIBATh Tpe6OBaHI/I$I K ux BCIACHHIO B
MMpOU3BOACTBO.

Bmaneer:

- HaBBIKAMH BEIICHUS OMOTEXHOJOTUYECKUX IPOIECCOB
MIPOU3BOJICTBA;

- METOAMKOM pacueTa IPOU3BOJACTBEHHBIX IPOIIECCOB,
OTACIBHBIX 3JIEMEHTOB OMOTEXHOJOTHYECKOTO MpoIecca
MIPOU3BOJICTBA;

- TIPOBEJICHUS aHATW30B (UCIBITAHUI) HA COOTBETCTBHE
MPOAYKIIMU YCTaHOBIICHHBIM TPEOOBAHUSM.

ITIK-1 I'oToBHOCTH K
IJIAHUPOBAHUIO,
OpraHu3aluy U
MIPOBEACHHUIO
Hay4YHO-HMCCIICI0BATEIbCKUX
pabor B obacTu
OMOTEXHOIOTHH,
CITOCOOHOCTBIO MPOBOTUTH
KOPPEKTHYIO 00paboTKy
pe3y/IbTaToOB
SKCIIEPUMEHTOB U JeJIaTh
000CHOBaHHEIC 3aKITIOUCHUS
¥ BBIBOJIBI

3HaeT ¥ IMOHUMAET:

COACpIKaHUC n METOOOJIOTHYCCKHE OCHOBBEI
TCOPCTUUYCCKUX n OPAKTHYCCKUX 3HAHUH JJIA
OIpeACICHUA n peuIcHuA HCECTaHAAPTHBIX
HCCIACAOBATCIIbCKUX 3aJda4 B obmactu 6I/IOTCXHOJ'IOFI/II/I;
CHOCO6BI, METOObI u IIPUCMBI pcann3anuun

HCCICA0BATCIbCKUX 3ada4.

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

- TMPUMEHATh CHUCTEMY TCOPETUYCCKUX U TMPAKTHUSCKHUX
3HAHUU JJI OPTaHU3AIMH U PEIICHUS HCCISIOBATEIhCKUX
3a/1ad B 00JACTH OMOTEXHOJIOTHUH, KOMILICKCHBINA aHalu3
HAayYHBIX MTPOOJIEM, Pa3IMYHBIC MOIXOJIbI K UX PEIICHUIO;
- HCIIOJTb30BaTh COBPEMEHHBIC METO/IBI OMOTEXHOJIOTHH.

Bnageer:




- OCHOBaMH  MOJACIUPOBAHUA W  KOHCTPYUPOBAHUA
TUTINMYHBIX U HCCTAHJAPTHBIX UCCICA0BATCIILCKUX 3a/1a41 B
06paBOBaTeJ'IBHOfI ACATCIIBHOCTH,

- HAaBBIKOM CHUCTCMATHU3UPOBAHUA TCOPCTUUCCKUX U
MPAKTHUYCCKUX 3HAaHUH A4 TIOCTAaHOBKHU HW PCIICHUSA
HCCICA0BAaTCIbCKUX 3ada4.

[1K-3 Crioco6HOCTH

MPECTaBISATh PE3yIBTaThI
BBITIOJITHCHHOH paOOoTHI B
BUJIC HAYYHO-TEXHHYECKUX
OTYETOB, 0030POB, HAYIHBIX
JIOKJIAJIOB U TyOJIMKALUH ¢

WCTIOJTb30BaHUEM
COBPEMEHHBIX
BO3MOXKHOCTEH
WH(pOPMAITHOHHBIX

TEXHOJIOTUH U C YUETOM

TpeOOBaHMIA TIO 3aIINTE
HWHTEJJIEKTYalbHON
COOCTBEHHOCTH

3HaeT ¥ IMOHUMAET:

MpaBWJia HAIUCAHWs HAyYHO-TEXHUYCCKUX  OTYCTOB,
0030pOB, HAay4yHBIX JOKJIAJIOB W MyOJIWKAaIWiA C
KCIIOJIb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH

I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOTHH U C yuceTOoM Tpe6OBaHI/Iﬁ
110 3a1IUTe I/IHTCJ’IJ’ICKTY&J’IBHOﬁ COOCTBEHHOCTH.

YMmeeT (criocoOeH MPOAeMOHCTPUPOBATH):
MPENCTABIATh PE3YJIbTaThl BHIMOJHEHHOW PaOOThI B BUIE

HayYHO-TEXHHYECKHX  OTYETOB, 0030pOB, HAyYHBIX
JNOKJIAZIOB ®W  myOnuKamuid ¢ WCHOJIB30BAaHHUEM
COBpPEMEHHBIX BO3MOXKHOCTEH WHPOPMAITUOHHBIX

TEXHOJIOTHA M ¢ Yy4YeToM TpeOOBaHWH II0 3allIuTe
WHTEIJIEKTYaIbHON COOCTBEHHOCTH.

Bnageer:
METOMIOJIOTHECH HAyYHOTO HWCCIEAOBAaHUS M yMCHHEM
TIPEACTABIIATh PE3YJIBTAaThl BHIMIOTHCHHOW pa0OTHI B BHJIC

HayYHO-TEXHHYECKHX  OTYETOB, 0030pOB, HAyYHBIX
JNOKJIAZIOB ®W  myOnuKamuid ¢ WCHOJIB30BAaHHUEM
COBpPEMEHHBIX BO3MOXHOCTEH WHPOPMAITUOHHBIX

TEXHOJIOTHA W ¢ Yy4eToM TpeOOBaHWH II0 3allIuTe
WHTEIJIEKTYaIbHON COOCTBEHHOCTH.

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1

CnocoOHOCTE

K  mpodeccuoHambHOU

SKCIITyaTalun COBpPEMEHHOT'O

OMOTEXHOJIOTUYECKOTO 000PYIOBAHUS U HAYYHBIX TPHOOPOB

Ne
n/m

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIIOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

dopma
oOyueHwMst

OuHO-3a04yHas
(cemectp)

112|314

buorexnonornueckmne
OCHOBBI
(hapMarieBTHIECKOTO
MIPOU3BOJICTBA

+

buorexmonorus
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB

KynbTypbl KII€TOK 1
TKaHeH

OCHOBBI
MIPOU3BOJICTBA
OHOJIOIHYECKHUX
CPEJICTB 3aIIHUTHI
pacTeHui

ITnmenas
OHMOTEXHOJIOr U




6 |IIpaxTuka mo + | +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHHU 1 HaBBIKOB

7 |Cenbckoxo3saiicTBEHHA +
s1 OMOTEXHOIOT U

8 |CoBpemenHbIe +
MPOOIEMBI
OMOTEXHOJIOTHUH

9 |[lmanoOakTepwm: +
(hyHIaMEHTAJIbHOE H
NPUKIIATHOE 3HAYCHUE

10|9konoruueckas +
OMOTEXHOJIOTHUS
ITK-1 T'oroBHOCTH K MJIAHUPOBAHMIO, Opra”Hu3aIuu u MPOBEJCHUIO

Hay4YHO-HCCIICJIOBATEIbCKUX paboT B  007MacTH  OMOTEXHOJOTHH, CHOCOOHOCTHIO
NPOBOAMTH  KOPPEKTHYIO  OOpabOTKy  pe3yJabTaToB  JKCIIEPUMEHTOB M JeJaTh
00OCHOBAHHBIC 3aKIIFOYCHUS M BBIBOJIBI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

OuHo-3a04Has
(cemectp)

112(3(14]5

1 |broTexXHOIOrnYeCKHE +
OCHOBEI
(hapManeBTHYECKOTO
MIPOU3BOJICTBA

2 |buorexuomorus +
OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB

3 |buoTexHONOTHA +
JPOACKEH U
MHIETHAIBHBIX
rpuboB

4 |buorexHoaorus +
MIPUPOAOIIOIB30BAHUS

5 | KynbTuBUpOBaHUE +
PaCTUTENBHBIX KIETOK
¥ TKaHew in vitro

6 | KynbTyphl KJIETOK | +
TKaHEH

7|MonekynspHas +
ouonorus u
TeHETHYECKas
WHKCHEPHSI

o0

HanoOuorexHnonorun +

9 |HP +

10|HoBble HanpaBneHUs +
OMOTEXHOIOTHUH:TIPOTE
OMHKa, IENTHIOJIOT U

11 |TTnmeBas +
OHMOTEXHOJIOr U




12 |TIpakTHka no + | +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHHU 1 HaBBIKOB

13 {IIpenaunioMHuas +
MPaKTHKA

14 (ITpuxnamgaast +
OMOTEXHOJIOTHS U
MHKPOOHOJIOTHS

15 [CenbCcKoOX03sIiCTBEHHA +
s1 OMOTEXHOIOTUS

16|CoBpemeHHbBIE +
POOIEMBI
OMOTEXHOJIOTUU

17 |llnanobakrepum: +
(hyHIITaMEHTAIEHOE H
MIPHUKJIATHOE 3HAYCHUE

18 |Oxonorunueckasa +
OMOTEXHOJIOTHS

19 [DxoHOMMKA +
OMOTEXHOJIOTHH

[IK-3 CnocoOGHOCTh TPEACTaBIsATh PE3yabTaThl BBIMOJIHEHHOW pabdOThHl B BHJE
HAy4YHO-TEXHUYECKUX OTYETOB, 0030pOB, HAy4HBIX JOKIAJOB U MyOnuKamuii c
HCIIOJIb30BaHUEM COBPEMEHHBIX BO3MOXHOCTEH HH(OPMALMOHHBIX TEXHOJIOTHH H C
y4eTOM TpeOOBaHUI MO 3alIUTE UHTEIUIEKTYyaTbHOW COOCTBEHHOCTH

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIIPCACIIAOIUX OuyHO-3a09HAS
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 2 3 4 5
1 |buorexnonorus +
MIPUPOJIOTIONIE30BAHUS
2|HUP +
3 |[IpakTrka 1mo + | +
MOy YEHUIO
MIEPBUYHBIX
podecCHOHATBHBIX
YMEHHI U HaBBIKOB
4 |IIpenmuriomMHast +
MPaKTHKA

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

Jucuunnuna « TeopeTuyeckue U MpUKIaIHbIE aClIeKThl MUKPOOHOIOTHI» OTHOCUTCS K BAPMATUBHOMN 4acTu
yueonoro miana OIl mo manpasnenuto nmoaroroBku 19.04.01 - buorexnonorus.

JuctumuinHa « TeopeTnyeckue U NpUKIIaJHble aCIIEKThl MUKPOOHOIOT U U3y4aeTCsl B 2 CEMECTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Ouno-3aouHast: 4 3.¢.

OuHo-3a04YHaA

Bup yueOHOIT paboThI
Ay p (Bcero yacos)




OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 26
Jlexnuu (Jlekrun) 10
[Tpaktuueckue (IIpakr. pab.) 16
CamocrosrenbHas padota (CP) 80
Kypcosas pabora 2
DK3aMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
0-3|0-3|0-3
2 ceMecTp

1 Muxkpobuomnorus. Omnpoc;
Hcropus, paznensl, Brimonnenue
METOJIBI. 212 (10 [IPaKTUYECKON

paboTsr;
TectupoBanue

2 Mopdosnorus u Brinonnenue
(byHKIMOHATBHAS IIPAKTHYECKOM
CTpyKTypa 214 |14 paboTbl
OakTepuaIbHON
KIICTKH.

3 [Iuranue u pocr Brimonnenue
MHKPOOPTaHH3MOB. | » | 5 | 44 MIPAKTUYECKOM

paboTsr;
TectupoBanue

4 OHepreTuuecKue u Omnpoc;
OMOCHHTETHYECKHE | - 4 |14 KontponpHas
MIPOLIECCHI. pabora

5 Paznoo6pasue u Ompoc;
CHUCTEeMaTHKa 2 - |14 TecTtupoBanue
MHUKPOOPI'aHU3MOB.

6 JleiicTBue (pakTopos Omnpoc;
BHEIIIHEH cpeibl Ha KonTponphas
MHUKPOOPTaHU3MBI. 214 |14 pabora
Dkonorust
MHUKPOOPTI'aHU3MOB.

Tema 1. Mukpoounosorusi. Ucropus, pasaeini, Metoabl. (ITK-1)

Jlekumus.
[Ipeamer u 3amausi MHUKPOOHOJIOTHHM, €€ MECTO M POJb B COBPEMEHHOW OHOJOTHU. 3HAYCHUE
MUKpPOOHOJIOTUM B HApOJAHOM XO34WCTBE M MEIULMHE. OTalbl pa3BUTHUS MUKpoOuonoruu. OCHOBHBIE
HamnpaBJE€HUS Pa3BUTHUS COBPEMEHHON MMKpOOHMONOTMM;, 0Omas MHUKPOOHOJIOTHS, METUIMHCKAs,
IIPOMBIIIUIEHHAS], CEJIbCKOXO35MCTBEHHAs!, MOUBeHHass M Ap. KpaTkas xapakrepuctuka ux 3aaad. HoBble
HaMpaBJIeHUS B MUKPOOHOJIOTHH U MEPCIIEKTUBBI Pa3BUTHSI.
[IpokaproThl — OCHOBHOW OOBEKT W3yYCHHUS COBPEMEHHOW MHMKPOOHOJIOTHH. XapaKTEePHUCTHKA
MIPOKAPUOTHBIX OPraHU3MOB. JIBe BETBU NMPOKAPUOT: apXeu U 3yOaKTepHH.
MUuKpOCKONIMYECKHE METOABI NCCIEA0BAHNSI MUKPOOPTaHU3MOB.



CseToBOI1 MHKPOCKOIT U €ro pasHOBUAHOCTH: TCMHOIIOJIbHAA, (1)330BOKOHTpaCTHaSI 1 JIIOMUHECCICHTHAA
Mukpockomnus. [IpemapaTsl KJIETOK MHKpoopranu3moB. I[Ipocteie u audQepeHInpoBaHHbIE METOMIbI
OKpacKH KJIETOK.

IIpakTnyeckoe 3aHsATHE.

[Tpaktuueckoe 3anatue. OpraHu3anus MUKPOOMOIIOTHYECKOW J1abopaTopuu W TpaBmia pabOThl B HEH.
Crepunuzanus. [IurarenbHbie cpebl.

[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpEIb.
3. KynbTuBUpOBaHME MUKPOOPTAHU3MOB.
4. JTaboparopHast paboTta
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Kakue Metoapl cTepuan3alnuu Bl 3HaeTe?
2 Kakwue ObIBaIOT KyJbTYPhl MUKPOOPTAaHH3MOB?
3 Kakwue ObIBarOT MUTATENbHBIE CPEMIbI?
4 Kak nmpoBOIUTCS KyJIETUBUPOBAHUE adPOOHBIX MUKPOOPTAaHU3MOB?
5 Kak npoBoauTcs KyIbTHBUPOBAHUE aHAIPOOHBIX MUKPOOPTaHU3MOB?

Tema 2. Mopgoaorus u pyHKunoHaJIbHasi CTPYKTypa 6akTepuaabHoi KiaeTku. (IIK-1)
Jlexknus.
Mopdonorust MuKpoopranuzMoB. CTpOE€HUE U XUMHUYECKUI COCTaB MPOKAPUOTHOMN KIICTKH.

Pasmepbr  mukpoopranu3moB. OHOKJIETOYHbIE H MHOTOKJIETOUHbIe (opMmbl. OCHOBHBIE (HOPMBI
OJTHOKJIETOYHBIX OakTepmii. XapakTepHble 0oObeAMHEHHUs KiIeToK. Mopdonorndeckas muddepeHnmnpoBka
MUKPOOPTaHNU3MOB.

[Murorutazma U KIETOYHBIE BKIIOYECHMS IIPOKAPUOTHON KIIETKHU.

[Tokosimuecst GopmMbl MUKPOOPTaHU3MOB. DHAOCTOPHL. VX cTpoeHue, Gu3nonoruyeckoe rnperiHa3HaueHue.
Oransl GOopMUPOBAHUS SHAOCTIOPHI.

Oco0OeHHOCTH CTPOEHHMSI KJIETOK MPOKApUOTOB B CPAaBHEHUHU C 3yKaproTaMu. [loBepXHOCTHBIE CTPYKTYpHI
npokapuoroB. CocTaB U CTPOGHHME KJIETOYHBIX CTEHOK Yy MpoKapuoT. KieTrouHble CTEHKHU
IPaMITONIOKUTENBHBIX U TPAaMOTPHUILIATEIbHBIX OakTepHil. 3HaYeHHE KIIETOYHBIX CTEHOK.

[Mporomnactel U cdeporiactel. L-GopMbIl M MUKOIIa3Mbl, BO3MOXKHBIE TPUYUHBI MX BO3HUKHOBEHUSI.
Cnu3ucThIe CIOU U KaICylbl; XUMHUECKH cocTtaB u GyHKuuu. [logBmkHOCTh y O6aktepuit. XKryTuku: ux
YHCII0, COCTAaB U pacrhoiokeHnue y oakrepuii. OceBast HUTh CIIUPOXET. AKcHaabHble PUOPMILTEL. MexaHu3m
JBUKCHUS y OaKTepHil.

Peakumu Takcuca y mpoKapuoToB (a9pPOTAKCUC, XeMOTAKCUC, JOTOTAKCHUC).

dum6pun 1 nonosbie Boiocku (F-mmm) y 6akrepuii, nx GyHKITUH.

MeMOpaHHbIe CTPYKTYpBI KJIETKH MpokapuoToB: LIIIM, Me30CcoMBbI, THIAKOUIBI, XpOMaTO(OPHI, a3POCOMBI
u 11ip. Lluto30mb 1 pubocombl. BrimroueHus, MX cOCTaB ¥ 3HAYEHUE Y PAa3HBIX MUKPOOPTaHU3MOB.

CoctaB W 0COOEHHOCTM OpraHu3allid TEeHEeTWYeCKoro ammaparta (Hykieouna). Permmukamus JIHK.
I'eneTnueckuii Ko U cuHTE3 OeKka. BHEXpOMOCOMHEBIE 3IeMEHTHI HaCIECTBEHHOCTH POKapHUOTOB.

I'eneTnka MUKpPOOPraHU3MOB

OO0nactTy NpPakTUYECKOTO HCIONb30BaHUS MYTaHTOB MHUKPOOPraHM3MOB. PekoMOMHaIus y NpOKapHOTOB:

TpaHchopMarys, TPaHCAYKLUS, KOHBIOT ALK

Ponp TpaHCreHHBIX MUKPOOPTaHU3MOB B PA3BUTUHU HAYKU U IPOU3BOACTBAX B TCHHON MHKCHEPHUU.
IIpakTH4eckoe 3aHATHE.

[IpakTueckoe 3aHsATHE. MUKpPOCKONMYECKHE METOABl HCCIEAOBAaHUS MHUKpPOOpraHuzMoB. Hexotopbie
O0COOEHHOCTHU CTPOEHUS IPOKAPHUOTHON KIIETKH.

[1nan npoBeneHUs 3aHATUS.
1. Muxkpockonus.
2. [TpuroroBieHnEe MUKPOCKOITUYECKHUX MPENAPaTOB.
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3. CTpoeHue KJIETOUHOM CTeHKU. BHYTpUIIMTOIIa3MaTHUE€CKUE BKIIFOUCHUS.
4. IIUTOXUMUYECKUE METOJIBI UCCIIETIOBAHNS MUKPOOHOM KIIETKH.
5. JJaboparopnas pabora.

[TpakTnueckoe 3ansaTue. Mopdolorniueckue M KyJIbTypajdbHble MPU3HAKK OaKTepUil 1 MUKPOMHUIIETOB. (4
gaca)

[1nan npoBeneHUs 3aHATUS.

1. Mopdonorust MUKpOOpraHU3MOB

2. PocT MUKpOOpPraHM3MOB Ha IUIOTHBIX MMUTATENbHBIX CPellax.
3. MuKpoCKOnHYECKUE TPUOBI.

4. JIabopartopHas pabora.

3amaHus Ui CaMOCTOSATENIbHONW PabOoThI

. Kakue hopmbl IMEIOT MEKPOOPTaHU3MBI?

. OT "ero MoXxeT 3aBUCETh pazMep u popma OakTepuii?

. Kakas cTpykrypa kineTku nmomaepxuBaeT GopMy OakTepmii?
. Kak pacnonaratorcst KIeTKu MUKpOOPTaHU3MOB T1OCIIE JAeTeHUs?
. UTo Takoe «capiuHb»?

. Kakne Mukpoopranu3mbl Ha3bIBaIOT OanusuiaMu?

. UeM OTIIMYAIOTCS CIUPUILIBI OT CIIUPOXET?

0 I N W bW

. Kak o6pazytorcst HuTuarsie popmel 6akTepuii?

9. Kak paccmarpuBaeTcsi COBpEMEHHOE CUCTEMATUYECKOE MOJI0KEHHE IPUOOB B MUPE KUBBIX CYIIECTB?
10. Kakrie 0CHOBHBIE TAKCOHOMHYECKHE KPUTEPUU UCTIONIB3YIOTCS ISl Kiaccu(uKauu rpuooB?

11. Yto 03HA4YarOT TEPMHUHBI «TETEPOKAPHO3», «aHamopday, «rereomopdar?

12. Kakue ciocoObl pa3MHOKEHHS U3BECTHBI y TPUOOB?

13. Kakumu nipu3Hakamu Xxapaktepusytorces ponbl Penicillium u Aspergillus?

14. B yem 3axit04aoTCcsi 0COOEHHOCTH MOP(OIIOTHYECKOTO CTPOCHUS APOACGKEBBIX TpOOB?

15. Kakumu crmocob6amu OCyIIECTBISETCS PA3MHOKEHHUE Y JPOXOKEBBIX TPUOOB?

3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.
. Kakue TuIel MUKpPOCKOIIOB HCTIOIB3YIOT B MUKPOOUOJIOTHYECKUX UCCIIEAOBAHUAX ?
. I3 kakux yacTer COCTOUT MUKPOCKOIT U KAaKOBO MX Ha3HaYEHHE?
. Kak npoBoaurcs HacTpolika ocsemenus no Kenepy?
. [ns gero ucnonap3yercs UMMEpCHOHHAs MUKPOCKOTIUA?
. Kakas nocyna ucnomnb3yercs Ui BbIPAIIMBaHUS MUKPOOPTaHU3MOB?
. Kakue cBoiicTBa MUKpOOPraHU3MOB UCCIIEIYIOTCS Ha MPY>KU3HEHHBIX U MTOCTOSHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3faBiieHHas Kars»?
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. Kakumu Metonamu npoBoauTcst puxcaiysi MUKpOOPraHU3MOB Ha IIPEIMETHOM CcTekIie?

9. Kakue KpacuTeny CIob3yI0T ISl OKPACKU MUKPOOPraHu3MoB? [l Kakux 1esedl UCIOoNb3YI0T
CJIO’KHBIE METO/IbI OKPacKu?

10. B yem cynrHocTh MeTOa OKpamnBanus 6akrepuii o I'pamy? IlpuroroBsre npemnaparsl, OKpachre HXx.
11. Kakue ¢akTopbl OKa3bIBAIOT BIUSHUE HA PE3yabTaT OKpamuBanus o ['pamy?

12. Kakue cymiecTByroT MOAM(HUKALIMU METOa OKpaliBaHus 1o ['pamy?

13. B ueM oTiu4us TpaMITOIOKUTEIIBHBIX M TPAMOTPUIIATEILHBIX OaKTepuii?

14. Kakoli KOMITIOHEHT KJIETOYHON CTCHKH SIBIISIETCS 00s3aTeIbHBIM ISl TPAMIIONOKHUTEILHBIX U
IpaMOTPHUIATENLHBIX OaKTepuit?

16. Uto 3HaUUT «rpamMBapualOeIbHbII»?
17. IIpoBenute OKpacky crop OakTepui.

Tema 3. [Iutanue u poct Mmukpoopranuszmos. (OIIK-1)
Jlekumus.



Crioco0bI CyI1ecTBOBaHUS MUKPOOPTHAaU3MOB. ABTOTpodus 1 rerepoTpodust. Pororpodus 1 XeMoTpoQus.
[Ipototpodsr u aykcorpodsl. uddysus u axrtuBHbIA TpaHcnopT. IloTpeOHOCTH MHUKpPOOPTraHU3MOB
Pa3NUYHBIX IIEMEHTaX U (aKTopax pocra.
Opranudeckue ¥ HEOPraHUYEeCKUEe COCTUHEHHS YIVIepo/ia, UCIOIb3yeMble MUKPOOPTaHU3MaMH, UX POJIb B
MeTabonu3Me. YdacTue MHKPOOPraHM3MOB B KpyroBopore ymiepona. OpraHuyeckue M MHUHEpalibHbIE
COCIMHEHHS a30Ta, HCIOJb3yeMble MHUKpPOOPraHM3MaMHu, HUX pOJIb B MeETa0OIu3Me KIETOK. YdyacTue
MHUKpPOOPTaHU3MOB B KpyroBopoTe a3ora. CrnocoOHOCTh MHUKPOOPTaHM3MOB HCIOJNb30BATh PA3IUYHBIC
coenuHeHust cepbl U (ochopa. IloTpeOHOCTH B Kene3e, MarHuu, KajblUU; KaJliW, HAaTPUU, Maprasie,
MonuOJIeHe U Opyrux sneMeHTax. Mx ponbs B merabonusme. [loTpeOGHOCTH MHKPOOPraHU3MOB B TOTOBBIX
aMUHOKHCIIOTaX, BUTAMHHAX M Jpyrux Qakrtopax pocra. [IpakTnyeckoe mpUMEHEHHE ayKCOTPO(HBIX
MUKpOOpranu3MoB. CrocoObl pPasMHOKEHHUS TPOKAPUOTHBIX M JYKAPHOTHBIX MHUKPOOPTraHU3MOB.
3aKOHOMEPHOCTH POCTa MOMYJISALUN MUKPOOPTaHU3MOB.
IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3anarue. [lutanue u pocT MUKPOOPraHU3MOB.
Brinenenue u KyiasTuBUpoBaHue. HakonuTenbHbIE KYJIBTYPbl M IPUHIIMIT SJIEKTUBHOCTU. YUCTBIE KYIBTYPbI
MHUKPOOPIraHu3MOB. MeTo bl OTy4eHHUS ¥ 3HaUCHHE.
OCHOBHBIE TUIIBI CPEI, UCIIOIB3YEMBIX JJISI KyJIBTUBUPOBAHUS MUKPOOPTaHU3MOB. MeTOAbI IPUTOTOBIICHUS
Y CTePUIIM3AIMU TUTATEIBHBIX CPEl.
KyneruBrpoBaHue a3poOHBIX, aHAPOOHBIX U (POTOCUHTE3UPYIOUIMX MUKpoopraHu3MoB. [ToBepxHocTHOE,
DIyOMHHOE U MMMEPCUOHHOE KYJIBTHUBUPOBAHHE MUKPOOPTaHU3MOB.
[TyTu nomydeHus: SHEPruy, OCHOBaHHbIE Ha cyOcTpaTHOM (ochoprunupoBaHu.
KonctpykruBHble (OMOCHHTETHYECKUE) M IHEPreTUYECKHE MPOLIECChl Y MPOKapHOoTOB. VX B3auMOCBS3U Y
pPa3HBIX MHUKpPOOpPraHu3MoB (aBTOTpodoB, rereporpodoB). CmocoObl TOTYyUYECHHUS MHUKPOOpPTaHU3MAMH
SHEPruH. DHJIOTECHHBIE U HK30T€HHBIE OKHUCIIgeMble cyOcTparhl. OpraHndyeckue U HeOpraHu4eckue TOHOPHI
M aKUENTOphl  ANEeKTPOHOB.  OCOOEHHOCTH  3NEKTPOHHOTPAHCIOPTHBIX  CHUCTEM  Pa3IUYHBIX
MHUKPOOpPraHu3mMoB. DOpMBI PHEPTUH, HCIOIb3yeMble MHUKpoopraHu3dmamu. Pomp AT® u crocoOwl ee
oOpazoBanus (cyOcTparHoe ¢ochoprmpoBaHnue, OKHCIUTEIbHOE (ochopuIupoBaHUe TIPU JbIXaHUU,
dbotodochopunupoBanue).
Bbpoxxkenne. O0mast xapakrepuctuka mporecca. OnpeneneHue moHATUus «OpoxeHue». [yt cOpakuBaHuUs
yrieBos1oB (Tekcozoaudocdarubiii 1 MoHODOChaTHBIC TyTH). THITBI OPOKEHUSI.
[TyTn nonmydenus sHepruu, OCHOBaHHBIC Ha (hoTodochopuInpoBaHUH.
®oToTpodHbIE MUKPOOPraHU3MBI. VICIONb30BaHNWE PHEPTUU CBETa (POTOTPOPHBIMH MHUKPOOPTaHH3MAMHU.
bakrepuanbubiii  ¢orocunres. Ilurmentel. OKCHUTEHHBIH M aHOKCUTEHHBIH (ortocunHTe3. CrocoObl
obpazoBanus AT® ¢poroasroTpodamu.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 IlyTu nmomyueHust SHEPTHH, OCHOBAHHBIE HA OKUCIUTEIEHOM (POCHOPHIUPOBAHUY.
2 JlpxaTenbHBIE TPOILECCHI Yy TPOKApUOTOB. AlspoOHOe nbixanue. DOpMbl ydacTHsi KHCJIOpoJa B
OKHCJICHUU OPraHUYECKHUX CyOCTpaTOB.
3 Pa3nooOpa3zue cyOcTpaToB, OKHCIIEMBIX MUKPOOPTaHU3MAaMH.
4 PaznokeHHE BBICOKOMOJICKYJSIPHBIX COEIWHEHHH (OENKOB, YIVIEBOIOB, HYKJIEHHOBBIX KHCIIOT,
JIATIHJIOB).
5 Oxwucnenue yrieBoaopoI0B, MEXaHU3M KOHEYHOTO OKUCIICHHS OPraHUYECKUX COCIMHEHUI.
6 Iuxn TpukapOOHOBBIX KUCIIOT U MEeHT030(h0ochaTHBIN OKUCIUTENBHBINA UK. HermomHoe okucienue.
7 XemocuHTe3 y Tmpokapuor. OOmee moHsATHE. THIBI XeMOCHHTe3a. XEMOIHTOTPOPHBIE U
XeMOOPraHoTpoQHbIE OaKTEpUH.
8 I'pynmbsl XeMONIUTOABTOTPOPHBIX MUKPOOPTaHU3MOB. OCHOBHBIE CBOWCTBA.
9 Hutpuduxanus, ¢assl mporecca, IpOMeKyTOUHbIE U KOHEYHbIE TPOAYKTHL.
10 CoenuHeHus cepbl U kKese3a, OKACISIEMbIE MUKPOOPTraHU3MaMHU.
11 IlyTn okucCiIeHUs, KOHEUHBIE MPOAYKTHI. 3HAYEHHE 3TUX MPOLIECCOB.
12 DneKTpOHHOTPAHCIIOPTHBIE  CHUCTEMBI  Pa3lIMYHBIX  XeMOJIUTOTpo(oB. KoHeuHble — akIenTopsl
AIIEKTPOHOB.
13 JIpixaTenbHble MPOLECCH Y MPOKAPHOTOB. [[pixarenbHas nenb. AHa poOHOE JbIXaHUE.
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13
14 Cynbdar 1 cepoBOCCTaHABIMBAIOLINE OAKTEPHH.
15 IlyTh MTUCCUMUISITMOHHON Cyb(haTpenykiuu. OKucIsieMble CyOCTpaThI.
16 Mukpoopranu3msl, BOCCTaHABINBAOLUE HUTPATHI.
17 TlyTh ATMCCUMWISIITMOHHON HUTpaTpenykiun. OKucisiembie cyocTparsl. Jlenutpudukarusi.
18 buocuHTETHYECKHE MTPOLIECCHI

19 OcHOBHbIE MOHOMEpPHI KOHCTPYKTHBHOTO MeTabonu3Ma (OpraHudecKue KHCIOThI, aMHUHOKHCIIOTHI,
caxapa, a30TUCTbIe OCHOBaHUS U JIp.).

20 IlyTtu ux oOpa3oBaHUs U JAIBHEHUIIIETO WCIIOIH30BAHUS.
21 AccuMunsius yraepoacoaepKaiiiux CoeTMHEHU reTepoTpodaMu i aBTOTPO(aMH.

22 Ilytn accHMWISIIIMM MUKPOOpTraHu3Mamu (Gopmaibaeruia, pudyino3oMoHOo(poCchaTHRI U CEPUHOBBIN
ITUKJTBI.

23 Poib MUKpPOOPTaHHW3MOB B KPyroBOPOTE a30Ta: a30T(HUKCANWs, HHTPUPUKALUSA, TCHUTpH(DHUKAIIHS,
aMMOHHU(DHKAITHSI.

24 XapakTepucTHKa MUKPOOPTaHU3MOB, BHI3BIBAIOIINX 3TH MPOLIECCHI.
25 IlyTn accCUMWIALIMHA MUKPOOPraHU3MaMyu OPraHUYECKUX U MUHEPAJIbHBIX COEIMHEHUH a30Ta.

Tema 4. JDHepreruueckne u Onocunrerudeckue nmpoueccol. (OIK-1)
Jlexknus.

HE TPEAYCMOTPEHO

IIpakTnyeckoe 3ansATHE.

[TpakTudeckoe 3ausTue. Metabonm3m MUKpoOOB. bpoxkeHue.
[1nan npoBeneHUs 3aHATUS.
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. [Iportecc 6pokeHMs

. MonouHokucioe OpokeHne

. IlponmnoHOBOKHUCIIOE OpOKEHHE
. CniuproBoe OpokeHHe

. MacnsHOKHCI0€ OpOKeHUE

. AtleToHOOyTHITOBOE OpOKEeHNE
. JJaboparopnas pabora

[TpakTrueckoe 3ansTue. Merabonus3m a3oTa.

Ilnan IMMPOBCACHHUA 3aHATHUA.
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. Azorduxcarus
. AMMOHH UKL
. Hurpuduxamus
. Aenutpudukarus
. JlJaboparopnas pabota
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
. Kakune peakium nexxar B OCHOBE TOMO- M reTepo(epMEHTAaTUBHOTO MOJIOYHOKHCIIOTO OpOKEeHUS?
. Kakue npoaykrel 00pa3ytoTcst B pe3ynbrare rerepo(epMeHTaTuBHOTO MOJIOYHOKHCIOTO OpOKEeHuUs?
. Kakune Gakrepuu oCymiecTBIsSIOT MOJIOYHOKHUCIIOE OpoKeHue?
. Kakue npusnaku xapakrepusyot cemeiictBo Lactobacillaceae?
. Kakue BUIIBI MOJTIOYHOKHUCITBIX KOKKOB U TIAJIOYEK MCITOIB3YIOT MPH MPOU3BOICTBE MPOAYKTOB MUTAHUS?
. Kakyro yHKIHMIO BBITONHSAIOT MOJIOYHOKHCIIBIE OAKTEPUHU B MUIIEBAPUTEIHLHOM TPAKTE YETIOBEKA U

SKUBOTHBIX ?

7
8
9

. UeM xapakTepu3yeTcsi IPOIMMOHOBOKHUCIIOE OpoxKeHHE?
. Kakne npoMbInuieHHO BakKHBIE OMOJIOTUYECKH aKTUBHBIC BEIIECTBA 00Pa3yIOT APOXKIKU?
. Kakue peakuuu yexar B OCHOBE CIIUPTOBOTO OpOsKeHUs?

10. Kak 1pox:ku UCIIOJIB3YIOTCS B XO35IMCTBEHHOM JEATEIIBHOCTH YEIOBEKA?



11. Kakue npogayKTel MOTYT 0OPa30BBIBaTHCSI B PE3YNIBTATE MACISTHOKUCIIOTO Opoxenusi? Kakue peakiuu
BEAYT K 00pa30BaHUIO MACIISTHON KUCIIOTHI?

12. Kakrie MUKpOOPTaHU3MBbI OCYIIECTBISIIOT MaclIsTHOKHCI0e OpoxeHue?

13. Ha ocHOBaHWYM KaKUX MPU3HAKOB OIPEAEIIACTCS MPUHAIICKHOCTh OakTepuii k poxy Clostridium?

14. Kakue cBoicTBa MacCISTHOKHCIIBIX KJIOCTPUANM UCIIONB3YIOT MPU NOTYyYEHUE HAKOIUTEIBbHON KyJIBTYPbI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

1. Kak npoucxomut nporecc pukcanuu a3ota 'y 0akrepuii? B uem 3axitogaercst 3K0JIOrHuecKoe U
IpaKTU4ecKoe 3HaYeHue (puxcanuu a3ora?

. Kakue npencraButens OTHOCATCS K CBOOOAHOXKHUBYIIIUM a30TPUKCaTOpam?

. Kakumu mpusnakamu xapakrepusyercst pog Azotobacter?

. Kakue npencraBurens OTHOCATCS K CHMOMOTUYECKUM a30TPUKcaTopam?

. Kak mpoucxoaut o6pa3oBaHue KOpHEBBIX KITyOeHBKOB? UTO Takoe OGakTepouapl?
. Kakoe BrnusiHue oka3piBaeT KUCIOPOJ HA Mpoliece (pukcanuu azora?

. Kak nony4arot HakonureabHbIe KyJIbTyphl a30T(UKCATOPOB?
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. Kakue QyHKIMM BBIMONHAIOT Karcynbl a30Tobakrepa? KakuMu MeTogaMu MOKHO BBISIBUTH KaIlCYJIbl IIPH
MHUKPOCKOITUPOBAaHUN?

9. Yto coboii nmpencrasiseT npouecc aMMoHupukanuu? Kakue MUKpOOpraHu3MBbl y4acTBYIOT B 3TOM
npotecce?

10. Yro coboii mpezcraisier nporecc HuTpupukanuu? Kakne MUKpOOpraHU3Mbl Y4acTBYIOT B 3TOM
npouecce?

11. Kakyro a3y HuTpuduKanmm ocymecTBisioT 0akrepuu poaa Nitrospira?

12. Kakyro ¢azy HuTpuduKaum oCymecTBIsoT bakrepuu poaa Nitrosococcus?

13. Kak MOXXHO NOJTY4YHUTh HAKOMUTENBHYIO KYJIBTYpy HUTpUuImpyomux 6akrepuii? Kakue gpaxrops
UCIIOJIB3YIOTCS 111 CO3/IaHUS DJIEKTUBHBIX yCIOBUIL?

14. Kakue kauecTBEHHBIE PEaKIIUU TO3BOJISIOT BBISIBUTH HATMYHE HUTPATOB M HUTPUTOB B KYJIBTYPaTbHOM
SKUOKOCTH?

15. Yro coboii mpezcrasisier mporecc qeHuTpudurannu? Kakiue MUKpOOpraHu3Mbl y4acTBYIOT B 3TOM
npotecce?

Tema 5. PaznooOpa3ue u cucremaruka Mukpoopranusmos. (I1K-3)

Jlexnus.
[TpuHIMIBI KNacCUPUKALMKA TPOKAPUOTOB.
CoBpeMeHHas cUCTEMaTHKa MPOKapuOTOB. MUpP MHKpOOPraHM3MOB, OOIIME NMPHU3HAKU U pa3sHOOOpasHe.
[Tonoxxenue cpenu npyrux opranu3moB. Kmaccudukanus npokapuoroB. HoMeHKiaTtypa W AMarHOCTHKA.
3HaueHue MOp(OJIOTHYECKUX, ITUTOJIOTHYECKUX, KYIbTYPaJbHbBIX, (PU3HOIOTUYECKUX M OMOXUMHUYECKUX
NPU3HAKOB Il cUCTeMaTHKH Oaktepuil. XemorakcoHomus. CepomuarHoctuka. Hymepuueckas
takcoHomus. Cuctema kinaccupukamun Ormnpenenurens Oaxrepuit bepmxu. MonekynsipHble OCHOBBI
CHCTEMaTUKU M (PUIOTeHUH. DBOIOLHUS IPOKAPUOTOB.
PazHoo6pazue Mupa npokapuoToB.
Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOEHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
IPaMIIOJIOKUTENbHBIX, MHUKOIUIA3M M apxeOakrepuil. XapakTepHCTUKA OTAEIOB TIPaMOTpPULATEIbHBIX,
IPaMIIOIOKUTENbHBIX, MUKOIUIA3M U apXeOaKkTepuil.
I'pynmsl IpPOKapHUOTHBIX OPTAaHU3MOB.
CnupoxeTsl.
AdpoOHBI€, MOIBUKHBIE CIIUPATIEBUIHBIE WM U30THYThIE TPAMOTPULIATENIbHbIE OAKTEPHH.
W3Buteie Gopmbl Oakrepuil. CampoTpodHble U Mapa3sUTHUYECKHE IMPEICTaBUTEIH, PACHpPOCTPAaHEHHUE U
9KOJIOTHSI.
HenoaBuwkHbIe rpaMOTpHUIIATENIbHBIE H30THYTHIE OAKTEPHH.
I'pamorpunaTenbHble a3poOHBIE M MHUKpPOAdpOQMIbHBIE MaJO4KM M KOKKM. OOmas XapaKkTepuCTHKa.
Jlenenve Ha cemMenCTBA.
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CewmeiictBo Acetobacteriaceae. CemeiictBo Azotobacteriaceae. CemeiictBo Rhizobiaceae. CemelicTBo
Halobacleriaceae. CemelictBo Legionellaceae. CemeiictBo Neisseriaceae. CemeiictBo Methylococcaceae.
CewmeiictBo Pseudomonadaceae.

®daxynbTaTUBHO aHA3POOHbIE TPAMOTPHUIIATENBHBIE MATTOYKH.

I'pamoTpuniaTenbHBIE HECTTOPOOOpa3yIOIIUe Manodku. PacrpocTpaHeHue U polib B MOYBEHHBIX M BOIHBIX
AKOCUCTEMAX.

OOmiasi  xapakTepucTHKa, OTHelIbHBbIe TmpencraButenn. J[lenenme Ha  cemeiictBa. CemeiicTBO
Enterobacteriaceae. CemeiicTBo Pasteurellaceae.

AHa’poOHbBIE TPaMOTpHUIIATETIbHBIC IPSIMBIE, H30THYTHIC WU CIIUPATICBUIHBIC MTAIOYKH.

bakrepun, XapakTepusyrolmuecs JAUCCUMIJISIIIMOHHBIM  BOCCTAHOBJICHHEM Cephl WM  Cylb(ara.
Ocobennoctr MOPGHOJIOTHH B (PUZUOIOTHH. IKOJIOTHUECKAs POJIb B aHAIPOOHBIX YKOCUCTEMAX.

AHa3pOOHBIE TPaMOTPHUIIATEIILHBIE KOKKH.
Pukkercun v XmaMuIuN — OOJIUraTHbIe BHYTPUKJIETOYHbIE Mapa3uTbl. OCOOEHHOCTH MeTaboIu3Ma.
doToCHUHTE3UPYIOIMNE OaKTEPHUH.

dotoTpodHble OaKTEpPUH, OCYIIECTBISIONME OeCKHCIOpOAHbI (oTocuHTe3. DoTtoTpodHbie OakTepuwu,
OCYILECTBIIAIONINE KUCIOPOAHBINA (POTOCHHTES.

AdpoOHBIE XeMOTUTOTPO(HBIE OaKTepHH U OIM3KUE K HUM OpPraHU3MBI.

Bbakrepun, o6pa3yroriye CIM3UCTYI0 000JIOUKY.

[Topsmox Cytophagales.

[Topsinok Beggiatoales — HutuaTeie popmbl OakTepUH.

XapakTepucTuka CTeOEIbKOBBIX, MOYKYIOUIMXCS U CKONb3AmMX Oaktepuil. Cxonp3smme OakTepuu,
oOpa3yromue ionoBsie Tena. [lopsmok Myxobacteriales.

I'pamnonoxurensuble KOKkU. OcobeHHoct Mopdomnorun. Jlenenne Ha moxarpymnmsl. [loarpymma aspo6os
(cemeticTBO Micrococcaceae).

[Toarpynmna (akyasTaTUBHBIX aHaIPOOOB (ceMeicTBO Streptococcaceae).
Cnopoo6pa3yroriue 6akTepun. TUITBI CITOPOOOPA30BAHUS.

['pamMnonoXuTENbHBIE TATIOYKH M KOKKH, oOpasyrourie sHaocnopsl. Mopdosorus u ¢usnonorus. Tursl
cnopooOpaszoBanus. Pox Clostridium. Pox Bacillus. Bacillus subtilis: xapakrepuctuka, ocoOeHHOCTH
OHTOI'€HE3a, IIOJIyYCHUE DJICKTUBHOU KYJIBTYPBI.

I'pammnonokutensHble, HE oOpasylomue Crop nanodykd mnpaBuibHON (opmel. Pom Lactobacillus.
MosnouHokucibie 6akrepun. [omodepmeHTaTuBHbIEC U reTepodepMEHTATUBHBIE MOJIOYHOKHUCITBIC TAIIOUKH.

['pamnionoxxuTenpHble, HE 00pa3yroIIUe CIOp MaJOYKH HempaBHIbHOW (opmbl. OOmas XapaKTepHCTHKA
rpynmbl.  PazHooOpasme mnpencrtaButeneil. Pom Actinomyces. Pox Arthrobacter. Ilmeomopdusm. Pog
Bifidobacterium.

CanpotpodHsie u marorenHsle KopuHedaxkrepun. Pox Propionibacterium.
Muko6aktepuu. CanpoTpodHbI€ U MaTOTeHHbIE MUKOOakTepuu. Bo3Oyaurenu TyOepKyse3a u mpoKasbl.

AKTUHOMHIIETHI U POJACTBEHHbIE oOpraHu3Mbl. OOIas XapaKTepHCTHUKa, OCOOEHHOCTH MOp(doJoTHu H
pasMHOXkeHUs. PacipocTpanenue, sxkoiorus u npaktuueckoe 3nauenue. Kiace Thallobacteria.

IIpakTH4eckoe 3aHATHE.
HE TPEAYCMOTPEHO
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 Muxomnasmel. Otnen Tenericutes, kiracc Mollicutes, mopsgok Mycoplasmatales.
2 CpoiicTBa MHUKOILIIa3M, 00YCIIOBJICHHBIE OTCYTCTBUEM KJIETOYHOM CTEHKH.
3 Pacnpocrpanenue u Mecta OOUTaHUSA.
4 PacripocTpaHeHue u MecTa OOUTaHUS.
5 CanpotpodHbie ¥ TaTOTEHHBIE MUKOTIJIA3MBI.
6 Apxebakrepun. Otnen Mendosicutes.
7 O6mas xapakrepuctuka. Oco6eHHOCTH MOP(}OIOTHU U HU3HOTIOTHH.
8 DkcrpemalnbHbIe apxeu. PacpocTpanenue, MecTa OOUTaHUS U POJIb B IPUPOJIC.
9 Pa3nooOpa3zue apxeOakTepuid.



10 Mukpockonu4deckue rpuosl.

11 Mopdomnorust u pusnonorus rpuOHON K1eTKH. CIIOCOOBI MUTAHKS ¥ PA3MHOXKCHHUSI.
12 Dxonmoruyeckue rpyIbl TpUOOB U UX MPAKTUYECKOE 3HAYCHUE.

13 OcoOEHHOCTH CUCTEMATHUKH JIPOXKIKEBBIX TPHOOB.

Tema 6. [leiicTBue GaKTOPOB BHENIHEH CpeAbl HA MUKPOOPTraHU3Mbl. JKOJI0THSI MUKPOOPTraHM3MOB.
(IIK-3)

Jlexknus.
JleiicTBue (pakTOpoB BHEUIHEN Cpeibl HA MUKPOOPTaHU3MBI.
Odusnyeckue, XUMUUYECKHE M OHojoruueckue QaxTopbl, HX BIMSHME HAa MHKpOOpraHusmbl. Poct
MUKPOOPTaHU3MOB B 3aBUCHMOCTH OT Temmeparypbl. OcoOeHHOCTH MCHXpOPUIOB, Me30(HUIIOB,
tepmounoB. Ilpuunnbl ncuxpodminu U TepModuianu. TepMOyCTOWYMBOCTH BETre€TAaTHBHBIX KJIETOK
Pa3IMYHBIX MUKPOOPTaHU3MOB, SHIOCIOP OaKTEepHil U JPYTUX MOKOAIUXCS HOpM.
Bnusnue ruapocrarndyeckoro gaBieHus. OcmoTuueckoe gaBieHue. (OcoOeHHOCTH OCMO(UIOB U
ranoduos.
N3nydyenust 1 ux nelcTBUE HA MUKPOOPTaHU3MBI. YCTOMYUBOCTh MUKPOOPTAHU3MOB K YIBTPahroIETOBBIM
Jly4aM U HOHU3HPYIOLIUM U3ITydeHUs M. DOoTopeakTUBaLUs.
PocTt MukpoopraHn3MoB B 3aBUCHMOCTH OT BIQXKHOCTH. YCTOMUHMBOCTD K BBICYITUBAHUIO. JInodumuzamms.
3nauenue pH cpensl. LllenoyeycroifunBeie, KHCIOTOYCTOWYHMBBIE M AlTUI0(PHIBHBIE MUKPOOPTaHU3MBI.
OTHOIICHHE MHKPOOPTAaHM3MOB K KHCIOpomy. AlpoObl, (aKylIbTaTUBHBIE M OOJMUTaTHBIC aHa’POOHI,
MHUKpPOa3poHIIbHBIE U MUKpPOA3pOTOJiepaHTHbIE (hopMbl. BO3MOXKHBIE TPUYHMHBI UHTUOUTOPHOTO JIEHCTBUS
KHCIIOpOJa Ha CTpOrue aHa’3poOsl. PocT pa3nuuHbix a3po00B B 3aBUCUMOCTH OT COACPKAHUSI KUCIIOPO/a.
HeiictBue  Ouonmormueckux  (aKTOpoB  Ha  MUKpPOOpraHu3Mbl. DopMBl  CUMOMOTHYECKUX U
AQHTArOHUCTUYECKUX  B3aMMOOTHOLIEHUM  MEXAY  MHUKPOOpraHu3Mamu. Tumbl  B3aUMOACUCTBUU
MHUKpPOOPTaHNU3MOB C PAaCTEHUSMHU, )KUBOTHBIMHU 1 YEIIOBEKOM.

[lonsTHe «nuTaTeNbHbIE U AHTUMHUKPOOHBIE BemiecTBay. [Ipupona u mpoucxoxaeHue (aHTUOMOTUYECKOE U

OMOTHYECKOE) aHTUMHUKPOOHBIX BemecTB. CriennPuIHOCTh U MEXaHU3M JeHCTBUA. MUKpOOOCTaTHUECKUI

1 MUKpoOonmaHbIi 3¢ dekT. [[pumMeHeHrne aHTHOMOTHKOB M MEPHI O€30TTaCHOCTH.

B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB MEXAYy COOOW M ¢ ApyruMH opranu3Mamu. CUMOMO3 ¥ aHTUOHO3.

@opMbl CUMOMOTHYECKUX B3aUMOOTHOIICHUH MEXIy OpraHusMamu. Pasznudnblie ¢GOpMBbI aHTAaroHU3Ma,

(akTHUECKOE UCTIOIb30BaHNE AHTArOHMU3Ma B ME/IUIIUHE U CETbCKOM XO3SHCTBE.

Mukpoopranu3mbel W pacteHus. Puzochepnas u osmudutHas Mukpodiaopa. CuMOMOTHUECKHE

B3aMMOOTHOIIICHUSI MEXIYy MHKPOOPTaHM3MaMU W pacTeHUsIMU (KITyOCHBKOBBIE OakTepuu M OOOOBBIC

pacTeHust, MUKOPU3bI U 1p.). DuronaroreHHbIE MUKPOOPTAaHU3MBI.

HopmanpHast ~ mukpoduopa  yenoBeka W KHUBOTHBIX.  CHMOMOTHYECKHME  B3aWMOOTHOIICHUS

MUKPOOPTaHU3MOB U KUBOTHBIX.

[Tapa3uT3M © TATOT€HHBIE MHUKPOOPTraHU3MBL. DakTOphl, OOYCIOBIMBAIOIIMNE MATOTEHHOCTh U

BUPYJICHTHOCTb. EMUHMIIBI W3MEPEHUS BHUPYJICHTHOCTH. YCJIOBHO MAaTOTCHHbIE MHUKPOOPIaHU3MBI.

OOpa3oBaHue MHKPOOpPraHU3MaMHM TOKCHHOB. IloHsTHE 00 HWMMyHHTETE. YCIOBHO-IIATOTCHHBIC

MHUKpOOpranu3Mbl. Bo30ynuTenu onacHbIX 3a001eBaHuUi.

DKoJI0rusi MUKPOOPTraHU3MOB.

buocdepa u pacnpocTpaHeHue MUKpPOOPraHU3MOB. DKOJIOTUUECKUE HUIIU U IKOCUCTEMBL. UUCIEHHOCTh U

pa3zHooOpa3re MUKpOOPraHU3MOB B SKOCHCTEMaXx: B MIOUBE, BOjloeMax U atMocdepe.

Muxkpodaopa mnouB. OCHOBHBIE TpPYyHINbl MOYBEHHBIX MHUKPOOPraHU3MOB. Pojb MHKpPOOpPraHH3MOB B

MOYBOOOPA30BaTENIbHBIX IMpoLleccax M IUIOAOPOAUU TOYB. YYacTHE MHMKPOOPTaHM3MOB IIOYBHI B

Ouoaerpagayy 3arpsa3HeHHH.

Muxkpodnopa Boabl. 3HaUCHHE MHKPOOPTAHH3MOB B MEPBUYHON MPOIYKIIMH BOAOEMA M MUHEPATU3AIUN

OpraHUYeCKHX BelecTB. buomornueckne MeTo1bl O4MCTKU CTOUHBIX BOI.

Mukpodmopa Bozgyxa. Pomb  MHKpPOOPraHM3MOB B KPYroBOpoTe Tra3oB armocdepbl. Mertoas

0aKTEepHOIIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHATN3a MUKPOQIIOPHI TIOYBHI, BOJIBI, BO3yXa.
IIpakTH4eckoe 3aHATHE.

Mukpodiaopa 00bEKTOB BHEITHEH CPEJIBI.
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[1nan npoBeneHus 3aHATHSI.

1 Mukpodmopa mouBsl

2 Mukpodiopa Bojabl

3 Muxkpodmopa Bo3ayxa

4 MuKpoOHOIOTHYECKOE 3arpsi3HeHUE OMOIOTMYECKOTO ChIPhS

5 Unentuduxaims MUKpOOPTaHU3MOB

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.

1. Kakue akTopsl cpepl BIUSIOT Ha paCIPOCTPAHEHHE MUKPOOPTAaHU3MOB B TIpUpoIe?
2. Yem 00BsICHSIETCS IIUPOKOE PACIPOCTPAaHEHHE MUKPOOPTAaHU3MOB B IpHUpoe?
3. KakoBa poJjib MUKPOOPTaHM3MOB B ITOYBE, BOJIE U BO3AyXe?

4. Yro npexacraisieT coO0i MUKpOQIIopa BO3ayxa OTKPBITHIX MECT M 3aKpBIThIX omernieHunit? Kakue
CYLIECTBYIOT KpUTEPUN YHCTOTHI BO31yXa?

5. Kakue MUKpOOpraHu3Mbl MOTYT IIPUCYTCTBOBATh B Bo3ayxe? Kak onpenesnnts ux KoJau4ecTBo?

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BoinosHeHne NpaKkTH4eCcKoil padoThI

Tema 1. Mukpo6uonorus. Mctopust, pa3nenbl, METOBI.

3ananue 1. [ToqroroBuTh COOOIIEHUS O MHOTOOOpa3UH MUKPOOPTaHW3MOB, UX POJIM B MIPUPOJIE U KU3HU
YeJioBeKa.

3amanue 2. [103HAKOMUTBCS ¢ KPATKOM UCTOPHEH MUKPOOUOJIIOTHH M COCTaBUTh TAOIHITY «XPOHOJIOTHS
MUKpPOOHOJIOTUYECKUX OTKPBITUI.

3amanue 3. 3amonHUTE cleayronyo Tadmuity: Tabmuia 1. TemmepaTypHbIi pe)xuM MIPH pa3THIHbBIX
crocobax TepMUYECKON CTepUITH3aALUN

Tema 2. Mopdonorus u pyHKIIMOHAIbHAS CTPYKTypa OaKTepUalbHOM KIETKH.
3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HAa CJIEIYIOIINE BOMPOCHI:
1. KakoBbI nipenesnsl qudQepeHranuy y mpokapruoT?
2. Kak xoppenupyeT Mmopdonorust ¢ XuMu4ecko QpyHKIuei y 6akrepuii?
3. YTO 1OMKHO MPUCYTCTBOBATh B Cpeie, UTOOBI KyIbTypa pocia?
3aganue 2. 3aMoIHUTE CICTYIONTUE TaOTUIIbI:
OtBeyast Ha BOIIPOCHI Tab. 1, B COOTBETCTBYIOMIMX rpadax mocTaBbTe 3HAKH (1) WITH (-).
Tabnuma 1. XapakrepucTuka KJICTOUHON OpraHU3aIi MUKPOOOB

Tema 3. [Iutanue 1 pocT MUKPOOPTaHU3MOB.
3ananue 1. JlaiiTe pa3BepHYTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:
1. B uem otiinumne sHEpreTUKH POTOTPOMHBIX H XeMOTPO(DHBIX OPTaHU3MOB?
2. MoxeT 11 XeMOTpO(HBII OpraHnu3M pa3BUTHCS B M0JIE TEPMOANHAMHYECKON YCTOHYUBOCTH CyOCcTpara
peakiuu?
3. Kakue poTtoTpodHbIe OpraHu3Mbl pa3BUBAIOTCS B M10JI€ TEPMOTUHAMUYECKOH yCTOHUMBOCTH cyOcTpara
peakiuu?
4. Bo3MOXXHO JIM UCTOIb30BaHUE KIIETKOM YHEPTUU HE CBA3AHHOM C MEPEHOCOM 3JIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCMMOCTb SHEPIreTUKHU KJIETKHA OT KOHIEHTPAIIMHU BEIleCTBa B cpefie?
6. Kak monnepkuBaroTcs B KIETKE YCIOBHS, 00€CIIEUNBAIOIINE €€ JKU3HEIEATEIbHOCTh?
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7. BO3MOXXHO 1T HapyIIEHUE ETOCTHOCTA MEMOPaHbI Y POKAPUOTHOTO OpraHu3Ma’?

8. Kakue peaknuu CBSI3bIBAIOT IIUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHbIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHue 3anacHbIX BemecTs st potorpodos? s xeMoTpodos?

10. Kakoe 3HaueHnEe UMEIOT KOMOMHATOPHBIE TTPOIIECCHI B TEHETUKE MUKPOOPTaHU3MOB?
3anmanue 2. OxapakrepusyiTe pa3inyHble TUIIBI OpOXKEHUI.

1. OxapakTepu3yiTe Mo CAeayroIe cXeMe MPOMMOHOBOKHUCIIOE OpOKEHUE

- UCXOIHBIN cyOcTpaT(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCIIOBUS TPOTEKAHUS MpOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3BIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

2. OxapakrepusyiTe 1o cieayrouei cxeme rerepoepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOXKeHHE
- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCA TP U3MEHEHUH YCIOBUI
- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKPOOPI'aHU3MBbI, BBI3bIBAIOLIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3. OxapakTepu3yuTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OPOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCTIOBUS TPOTEKAHUS IPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIECCa MTPU U3MEHEHUH YCIOBHUI
- CyMMapHBIil SHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3bIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAUEHHE ITOT0 OpPOKEHUS
4. OxapakTepHu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIOE OpokeHHe
- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCIIOBUS TPOTEKAHMS IPOLECcCca, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI
- CyMMapHbI JHEPTETUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOLIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3amanue 3. 3amonHss Tabnuiy 1, mpuBeauTe B HEM KOHKpeTHBIC TpuMephl. Tabmuma 1. CiocoOsr
MOJTyYEHUs] FHEPIUH MUKPOOPTaHU3MaMHU.

Kontponbnas padora

Tema 4. DHepreTrueckre 1 OMOCUHTETUYECKHUE MTPOIECCHI.

1 TlpeameTt u 3a7a9 MUKPOOHOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIOTHH. 3HAYCHHE
MUKPOOHOJIOTUN B HAPOIHOM XO341CTBE U MEIUIIUHE.

2 Dramnbl pa3BUTHS MUKPOOUOIOTUU. POJIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH HAyKH O
MUKPOOPTraHU3Max.

3 OCHOBHBIC HAIIPABJICHHS Pa3BUTHS COBPEMEHHON MUKpoOHoaoruu. HoBble HampaBieHus B
MUKPOOHOJIOTUH U TIEPCIIEKTUBBI PA3BUTHS.

4 MUKpOCKOIIMYECKHUE METO/IbI UCCIIE0BAHUS MUKPOOPTaHU3MOB M UX IPUMEHEHHUE.

5 TlpoxapuoThl — OCHOBHOM 0OBEKT U3yUEHHSI COBPEMEHHOM MUKPOOHOIOTHH. XapaKTepHCTUKA
IPOKapUOTHBIX OPTraHU3MOB. /[BE BETBU NPOKApUOT: apXeu 1 3yOaKTepHH.
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Omnpoc

Tema 1. Mukpo6uonorus. Mctopust, pa3nenbl, METONBI.
. Kakue paxkropbl 0ka3pIBaloT BIAMSHUE HAa YUCIEHHOCTh MUKPOOPIaHU3MOB B BojjoeMax?
. IlepeuncinnTe noka3arean CAHUTAPHO-TUTUEHUYECKON OLIEHKH BOJIBI.
. Kak mpoBoauTcst caHuTapHO-MHUKPOOHNOJIOTMYECKUNA aHATTN3 BOJBI?
. Kakne MUKpOOpraHu3Mbl OTHOCSITCSI K CAaHUTapHO-II0Ka3aTenbHbIM? YTO OHM XapaKTepu3yroT?
. Kakue nokasarenu XxapakTepu3yoT YUCTOTY BOJJOEMOB M MUTHEBOM BOJIBI?
. Kakue Qaxropsl 0ka3pIBaoT BIUSHUE HA Pa3BUTHE MUKPOOPTaHU3MOB B I1OYBE?

~N N L kW N =

. Kakue BubI 3arps;3HeHnid MOYBBI M BOJIBI OTHOCATCS K HanOoJee omacHpM? Kak mpoucxoaut
CaMOOYHILIEHUE TTOYBLI U BOALI?

8. Kak MOXHO onpeneuTh YUCIEHHOCTh MUKPOOPTaHM3MOB B TTOUBE?
TecTupoBanme

Tema 1. Mukpobuonorus. Victopus, pa3aenbl, METOIBI.
1. Kak Ha3bIBatOTCS MPOLIECCHI MTEPEXO/IA CIOKHBIX a30TUCTHIX BEUIECTB B COCIMHEHNE aMMHaKa?
Hurpudukanuei
AMMoHupUKaIuein
bpoxennem
Jdenurpudurkanueit

2. Hurpuduxkanus — 370. ..

IIpouecc okuc/IeHHs AMMHAKA 10 HUTPATOB U HUTPHUTOB
ITporecc okucieHus XKupa B TNIULEPUH U KUPHBIE KUCIOTHI
[Tpouecc okuCIeHNS TIIIOKO3bI B IMMOHHYIO KHCIIOTY

[Tporecc OKUCIEHHS STHIIOBOTO CITUPTA B YIIEKUCITYIO KUCIOTY

3. MuKpoOpraHu3Mbl CIIUPTOBOTO OPOKEHUS — ITO. ..
Bupycol

AKTHHOMHUIIETEI

bakrepuodaru

Apoxxn

4. Kakue MUKpOOPTaHU3MBI SIBIISIOTCS aBTOTPO(HBIMU?
azoTo0aKTep

XeMOCHHTe3UpyK e 1 (pOTOCHHTe3Mpy0IHe 0aKTepuu
IPOAOKH, MOJIOUHOKHCIIbIE OaKTepUU

XJIAMHUIUU

5. ABTOTpO(BI PH NCHOIB30BAHUM MUHEPATBHOTO a30Ta EPEBOJIAT €ro B (hopmy:
HUTPUTOB

HUTPATOB

aMMHaKa

AMUHOKHCIIOT.

6. Kakue MUKpOOpraHu3Mbl y4acTBYIOT B (pukcaruu armochepHoro azora?
TICEBIOMOHAC, HUTPOOAKTED
a3orodakTep, pu300uymM, HHAHOOAKTEPHH



Oanunnyc, XJIOPOKOK, (haru
KUIIEYHAs MTAI0YKa, APOXKKH, MyKOp

7. ukn TpukapOOHOBBIX KUCIOT OTHOCUTCS K MPOIIECCY:
AbIXaHUSA

OpOXKEeHHSI

dborocuHTe3a

DIMKOJIN3a

8. B ocHOBe ToMO(hepMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOYKCHHUS JICHKHT:
¢dorocunTes

aHa00JIN3M

IIMKOJIN3

KaTa0OoJIHN3M

9. Cnoco0 monry4yeHus 23Hepruu, mpu kKotopoM AT® obpasyeTcs B mporecce aHadpOOHOTO OKUCICHHS
OpraHUYECKHX CyOCTpaTOB B peakIusix cyocTparHoro ¢hochopunrupoBaHus.

1) porocunTes
2) npIXaHue

3) Opo:keHue
4) napa3suTusm

10. AnaspoOHOe mpeBpalieHue caxapa moj AeMCTBHEM MOJIOYHOKHUCIIBIX OaKTepuil ¢ 00pa3oBaHuEM
MOJIOYHOM KUCJIOTHI — ATO. ..

MoJiouHOKHCI0€ OpOoKEeHHE
[TponmoHoBOKKCIIOE OpOKEHHE
MacnsiHokucoe OpokeHue
A11eToHOOYTHIIOBOE OpO’KEHHE

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunossie Bonpocsl 3xk3amena (OIIK-1, ITK-1, IT1K-3)

1 Ilpeamer W 3aga4u MHUKPOOMOJIOTMM, €€ MECTO M pOJIb B COBPEMEHHOM OHOJIOTMH. 3HayeHHE

MHUKPOOHOJIOTUH B HAPOJIHOM XO3SICTBE M MEAULIMHE.

2 Dranbl  pa3BUTUS  MHKpoOOWoONoruH. Ponb OTeUeCTBEHHBIX YYEHBIX B pa3BUTHM HAyKd O

MHUKpPOOPraHu3Max.

3 OcHOBHBIC HampaBlIEHUS Pa3BUTHS COBPEMEHHOH MuKpoOuomorun. HoBbele HampaBieHus: B

MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.
4 MuKpOCKOIIMYECKHE METO/BI UCCIEA0BAHUS MUKPOOPTaHU3MOB U UX IIPUMEHEHHUE.

5 IIpokapuoThl — OCHOBHOW OOBEKT H3YyYEHHUS COBPEMEHHOM MHMKPOOHOJIOTHH. XapaKTepUCTHKA

IIPOKAPUOTHBIX OPTaHU3MOB. J[Be BETBH MIPOKAPUOT: apXeH U 3yOaKTEePHH.
6 Pa3mepsl Mukpoopranu3mMoB. Mop¢osorusi MUKpPOOPTaHH3MOB.

7 Toxkosimmecst ¢dopmbl. DHIOCHoOphl. WX cTpoeHue, (U3HONIOrHYECKOoe TpeAHa3HAuYCHUE. OTarbl

(dbopMuUpOBaHUS YHIOCIIOPHI.
8 CrpoeHue npoKapuOTHOU KIETKH.

9 CocraB u CTpoeHHE KJIETOYHBIX CTEHOK y MpokapuoT. KileTouHble CTEHKU TpaMmoiIOKHUTEIbHBIX U

rpaMOTPHIATEIbHBIX OaKTEepHid.
10 CdepornacTsl, mpoToruiacTsl U L-popMbl OakTepHid.
11 INoaBmwxkHOCTB y 6akTepuil. XKryTuku, akcuanabHble puOpHiIIbl. MeXaHu3M JIBHKECHUS y OaKTEePHIA.
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12

13
14
15
16

17
18

19

20

3

4

1
2
3

CoctaB M OCOOCHHOCTH OpraHU3allMM TEHETHYECKOTo ammapara OakTepuil. BHexpomocoMHbIe
AJIEMEHTBI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

MemOpaHHBIE€ CTPYKTYPBI KIETKH.
[{uTonyazma U KJIETOYHbIE BKIFOUEHHS IPOKAPUOTHOM KIIETKH.
Knaccudukarus MUKpoOpraHu3MOB, HOMEHKJIATypa U JUarHOCTUKA.

3HayeHne  MOpP(OIOTMYECKHX,  LUTOJOTUYECKUX,  KYJAbTYPalbHBIX,  (HU3UOJOTUYECKUX U
OMOXMMHMYECKHUX MPU3HAKOB JJI1 CUCTEMATUKU OaKTEpUd.

XapakTepucTuKa OTAENIOB TPaMOTPHUIATEIbHBIX, [PAMIIOIOKUTEIbHBIX, MUKOILJIA3M U apXeOaKTepHii.

WzButeie Gpopmbl 6akrepuii. CanpoTpodHble U Mapa3UTHYECKHUE MPEICTaBUTENH, paCIIPOCTPAaHEHUE U
HKOJIOTHUSI.

I'pamorpunatensHble HecropooOpasyrolye Majouku. PacmpocTpaHeHHe W poiib B TOYBEHHBIX H
BOJIHBIX DKOCHCTEMAX.

OO6nuratHele BHYTPUKJIETOUYHbIE Tapa3uThl. OCOOEHHOCTH METa00IM3MA.

TunoBble 3axanus Ajs sxk3amena (OIIK-1, ITK-1, ITK-3)
CpaBHMTE KpUBBIE POCTa MUKPOOPIaHU3MOB IIPU MOJIYYEHUU NEPBUYHBIX U BTOPUYHBIX METa0OIUTOB
B OMOTEXHOJIOTUYECKOM IIPOM3BOJICTBE.
Kak u3BecTHO, mpon3BoaCcTBO BUTaMuHa B12 OTHOCUTCS K YMCTO OMOTEXHOJIOTMYECKOMY CITOCO0Y €ro
IIOJyYeHUs, KOIZla B KaueCTBE IPOAYLICHTA JAHHOTO BHUTAaMUHA HCIOJB3YIOTCS IPOIHOHOBBIE
6axrepuu. [Ipeanoxure onTUMaIbHBINA MEeTO (PEpMEHTALIMM U YCIOBUH €€ IPOBEICHMS.
Hns >pdexTuBHOrO mnpoBeneHUs] OMOTEXHOJIOIMYECKOro Iporecca OOJbIIoe 3HAYEHHUE HMEEeT
NuTaTeabHas cpefa, B KOTOPOM MHUKPOOPraHU3MBI-IpoAyLeHThl BAB ucnons3yror B KadecTBe
MCTOYHMKA a30Ta pa3jIM4HbIE a30TCOAEPIKALINE COSANHEHNUS, COACpKAIINE aMUHHBIA a30T UM HOHBI
amMmoHus. Kakue ycnoBusi mpoBeaeHus (epMEHTAllMd [0 HMCTOYHHMKY a30Ta MPH TOITy4YEHUH
AQHTUOMOTHKOB OYIyT SBISATHCS ONTUMAIBLHBIMU?
B mnpornecce 6uocuHTe3a aHTHOMOTHKOB OOJBIIOE 3HAYEHUE MMEET COACp)KaHUE YIIIepona, a3oTa U
docdopa B nurarenvHoOl cpene. Kak BiauseT M3MEHEHHE COAEP)KAaHHs 3THUX BEIIECTB HAa IMPOIECC
OMOCHHTE3a BTOPHYHBIX METAaOOIUTOB, M Ha MpoLecc epMEeHTAUH B LIEIOM?
[Tpu nosy4eHNN reHHO-MHKEHEPHOTO MHCYJINHA KaKue MUKPOOPTraHU3MBI MCIIONIB3YIOTCS B Ka4EeCTBE
MPOJIYLIEHTOB?

Tunosbie Tembl KypcoBbIx pador (OIIK-1, ITK-1, IIK-3)
Tumnel GMOTEXHOIOTNYECKUX ar€HTOB
OcHoBHBIE CTaIUN OMOTEXHOIOTUYECKOTO TIpoIiecca
buounxenepus: 3agaun 1 OMOTEXHOJIOTHYECKas crenuduka

4 XapakTepuCTHKA MIPOAYKTOB IMPOMBIIUICHHOW MUKPOOHOIOTUI

5

benok 0MHOKIETOUHBIX, KPUTEPUH OLICHKU OMOJIOTHYECKON A((HEKTUBHOCTH

6 bunorexHoorundeckoe MOJIy4YCHHUEC aMHUHOKHUCIIOT

7 AykcTpo(dHBIE U PETYIATOPHBIE MyTaHTBI
8 buocuHTe3 aHTHOMOTUKOB

9 XapakrepucTrka v 00J1aCTH TPUMEHEHNST aHTUONOTHKOB

10 IlonyyeHue u NpUMEHEHNE OPraHUYECKUX KUCIIOT

11

MukpoOHbIE OMOTUTACTHKHN

12 WnxeHepHast SH3UMOJIOTHS: 3a/1a4l U BO3MOXHOCTHU

13

[TpombllIeHHBIE TPOLIECCHl HA OCHOBE MMMOOMIM30BaHHBIX (DEPMEHTOB

14 buosnexrpokaranus

15 mMmMoOunn3oBaHHbIE PEPMEHTHI

16 buocunTe3 GpepMeHTOB
17 ®epMeHTHBIE CEHCOPBI

18 BuoIIOMUHECHEHTHBI MUKPOAHAIIN3
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19 XuMuko-(pepMeHTHBI CHHTE3 TeHOB

20 TexHuka monyueHus pekomOunanTHeIX JJHK

21 Metonsl nepeaayy reHeTHueckor HHpOopMaIy in vitro

22 TexHOJIOTHS TOTyYeHHs] PeKOMOMHAHTHOTO UHCYJIMHA

23 TeneTndyeckoe KOHCTPYHUPOBAHUE in Vivo

24 TubpupoMHas TEXHUKA

25 TpaHcreHHbIE pacTEHUs
26 MUKpOKIJIOHAJIBHOE Pa3MHOXEHUE PACTEHHUI

27 JlerpanaTuBHbIC IUIa3MUIbI M OMOJIOTHYECKAs Ierpaiaus KCeHOOMOTHKOB

28 buonornyeckue METOABl OUMCTKH Ta30BO3IYIITHBIX BEIOPOCOB

29 buomMeTraHOreHe3: HayuyHble OCHOBBI, MH)KEHEPHAs peanu3alys npouecca

30 bakrepuanbHOE BhIIIEIAUUBAHNE METAJUIOB U3 Py M KOHIIEHTPATOB

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

22

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pe3yJIbTaTa)

«OTIIMYHO»

OIIK-1

OTIMYHO 3HAET METONbl TEOPETHUYECKOTO M AKCHEPUMEHTATbHOIO
UCCIIEOBaHUS B O0JacTH OMOTEXHOJIOTMH; ONTHUMAJbHbIE H
paloHaJbHble  TEXHOJOTHYECKHE PEXHUMBl  KyJIbTUBUPOBAHUSA
O00OBEKTOB ~ OMOTEXHOJIOTMH,  pabOTBl  OMOTEXHOJOTUYECKOTO
0o0OpyIOBaHUsA;, METOJAbl aHAJIM3a CBOWCTB CHIPbSI W TOTOBOM
npoAyKIUUA.JOTINYHO yMEEeT aHaJIM3UpPOBaTh OMOTEXHOJIOTHYECKHE
MIPOLIECChI npu POEKTUPOBAHUU BHOBb CTPOSIIIHXCS,
PEKOHCTPYUPYEMBIX U JCHCTBYIOUIMX MNPEANPUSNTHI; MPOBEACHUS
HEOOXOIUMBIX pacdeToB OMOTEXHOJIOTNYECKOTO mporiecca;
pa3pabaThiBaTh OMOTEXHOJOTHUYECKHE TIPOIECChl M OO0OCHOBBIBATH
TpebOBaHUSI K UX BEIEHHI0 B Mpou3BoAcTBO.JCBOOOAHO BlaaeeT
HaBbIKaMU BEJICHUS OHOTEXHOIOTUYECKUX MPOLIECCOB
MIPOM3BOCTBA; METOJIMKONM pacuera MPOU3BOACTBEHHBIX MPOIIECCOB,
OTAENbHBIX AIIEMEHTOB OHOTEXHOJIOTUYECKOTO nporecca
MPOMW3BOJCTBA;  TNPOBEJACHUS  aHaNW30B  (MCHBITAaHWK)  Ha
COOTBETCTBHE MPOAYKIMH YCTAHOBJIEHHBIM TpeboBaHuAM.JOTBeT
MOCTPOEH JIOTUYHO, MaTepuaj H3Jlaraercs 4eTKO, SICHO, XOPOILIUM
SI3BIKOM, apTyMEHTHPOBAHO.

IK-1

OTnM4YHO 3HaeT CcoAepkKaHHE U  METOAOJOTMYECKHE OCHOBBI
TEOPETUUYECKUX W TNPAKTUYECKUX 3HAHUM [UIsl ONpenesieHus |
pelleHrs HEeCTaHAApTHBIX HCCIIEeIOBaTeIbCKUX 3aJad B oOnactu
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl U TPHUEMBbl peaau3aluu
uccienoBarenbckux 3a1a4.OTIMYHO yMeeT NPUMEHATbh CHCTEMY
TEOPETUYECKUX U NPAKTHUYECKUX 3HAHUN I OpraHu3alud |
pElIeHUs HCCIeI0BaTeNbCKUX 3a/ad B 00NacTH OMOTEXHOJIOTHH,
KOMITJIEKCHBIN aHaJIN3 HAayYHBIX MPOOJIeM, pa3uuHbIe MOIXObI K UX
PEIIEHHIO; HCIIOJIb30BaTh COBpPEMEHHBIE METObI B
o6uotexHonoruu.JCBoOOAHO BiIaLEeT OCHOBAMHU MOAEIUPOBAHUS U
KOHCTPYUPOBAHUS TUIIUYHBIX U HECTAHIAPTHBIX MCCIIEI0BATEIbCKUX
3ajau B o0nacTh OMOTEXHOJOTHH; HABBIKOM CHCTEMAaTU3HpPOBAHUS
TEOPETUUYECKUX U TMPAKTUYECKUX 3HAHUM JJii TIOCTAaHOBKH U
pEIICHUS UCCIIE0BATEIbCKUX 3a/1au.
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[IK-3

3HaeT npaBuiia HaMCAHUS HAyYHO-TEXHUUYECKUX OTYETOB, 0030pOB,
HAyYHBIX JIOKJIAJI0B U MyOJUKAIUK C HCIIOIB30BAHUEM COBPEMEHHBIX
BO3MO)KHOCTEH HMH(DOPMAIIMOHHBIX TEXHOJIOTUH M C  y4eTOM
TpeOOBaHUI MO 3aIUTEe MHTEIJICKTYaJIbHOW COOCTBEHHOCTH. YMEET
NPEACTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOW paboThl B BHIE
HAyYHO-TEXHUYECKHUX OTYETOB, O030pOB, HAYYHBIX JOKJIAJOB U
nyOnmuKaluii ¢ MCIOJNb30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH
MH(POPMALMOHHBIX TEXHOJOTHHI U C y4eTOM TpeOOBaHUH IO 3aluTe
MHTEJUIEKTYalbHOH  coOcTBeHHOCTH. 9YBrageer meromonorueit
HAay4yHOIO HCCJICIOBAaHUA WM YMEHHMEM IIPEACTABIATH PE3YJIbTAThI
BBIMIOJIHEHHON pa0oThl B BHJE HAyYHO-TEXHHYECKHX OTYETOB,
0030pOB, HAay4YHBIX OKJIAJ0B M MyOJMKAIMHA C HCIOJIb30BaHHEM
COBPEMEHHBIX BO3MOXXHOCTEH HH(OPMAIMOHHBIX TEXHOJOTHHA M C
y4eToM TpeOOBaHUH 10 3aIIUTEe UHTEIUIEKTYyaTbHONH COOCTBEHHOCTH.

«Xopommo»

OIIK-1

XOpoIIo 3HaeT METOABl TEOPETHUYECKOTO M AKCIIEPHMEHTAIBHOTO
UCCIICIOBAaHUS B OONACTH OWOTEXHOJOTHH, ONTHMAaJbHBIE U
palMoHabHBIE  TEXHOJOTHYECKHE PEKUMBI  KYJIBTHBHPOBAHUS
O0OBEKTOB ~ OMOTEXHOJIOTMH,  pabOTBl  OMOTEXHOJOTHYECKOTO
obopynoBanus.Ymeer aHAJM3UPOBATh OMOTEXHOJIOTUYECKUE
MIPOIIECCHI npu POCKTHPOBAHUH BHOBb CTPOSIIITUXCS,
PEKOHCTPYUPYEMBIX W JCHCTBYIOUIMX MPEANPHUSITHIA; MPOBEACHUS
HEOOXOIMMBIX PacdyeToB OMOTEXHOJOTHUYECKOro mporecca.{Bruaneer

HaBBIKAMHU BEICHUS OMOTEXHOJIOTHYECKHUX MPOIIECCOB
MIPOM3BOJICTBA; METOJIMKOM pacuera MPOU3BOACTBCHHBIX MPOIIECCOB,
OTHENBHBIX SIIEMEHTOB OHMOTEXHOJIOTHYECKOTO mporecca

npousBoAcTBa. B OTHeNbHBIX MpUMEpax  MOXKET  BBLACIUTH
MEXIUCUUIUTMHAPHBIE CBsI3U OTBET MOCTPOEH JIOTMYHO, MaTepHa
U3JIaraeTcs XOPOIIUM SI3bIKOM.

MK-1

3HaeT colep:kaHue U METONOJIOTUYECKHE OCHOBBI TEOPETHUECKUX U
MPAKTHYECKUX 3HAHWK /IS ONPECNICHUs U PEIICHHs CTaHIapPTHBIX
HCCIIEIOBATEILCKUX 3aJad4 B 00JacTH OHMOTEXHOJOTMH; CIIOCOOHI,
METOBl U TPHEMBl peallu3allud HCCIeNOBaTeIbCKUX 3amad.Ymeer
MPUMEHSTh CHUCTEMY TEOPETUYCCKUX M MPAKTUYCCKUX 3HAHUH IS
OpraHM3alliil U PEIICHUs HCCIEA0BaTeIbCKUX 3aJa4 B 00JIAacTH
OMOTEXHOJIOTUH, Pa3IUYHbIE MOIXOIbI K WX pemeHuto.JCBo0oIHO
BJIaJICET OCHOBAMH MOJCTUPOBAHUS U KOHCTPYHPOBAHUS TUITUYHBIX
U HECTaHJAPTHBIX  HUCCIIEJOBATEIbCKUX 3aJad B  OONAcTH
OMOTEXHOJIOTUHY; HABBIKOM CHCTEMATH3HPOBAHUS TEOPETHUECKUX H
MPAKTHYECKUX  3HAHUM  JJIE  TOCTAaHOBKM W PEIICHUS
UCCIIeI0BaTeNbCKUX 3a1a4.{Borpockl, 3a1aBaeMble pernoaBaresiem,
HE BBI3BIBAIOT CYIIECTBEHHBIX 3aTPYIHCHHIA.

[IK-3

3HaeT npaBUiia HAMCAHUS HAyYHO-TEXHUUYECKUX OTYETOB, 0030pOB,
HAyYHBIX JIOKJIJI0B U MyOJHKAIUK C UCIIOIB30BAHUEM COBPEMEHHBIX
BO3MOXHOCTEHN UH(POPMALTMOHHBIX TeXHOJIOruu.Ymeer
NpPEACTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOW paboThl B BHIE
HAyYHO-TEXHUYECKUX OTYETOB, O030pOB, HAYYHBIX JOKJIAJOB U
nyOnmuKalyMii ¢ HMCIOJNB30BAHUEM COBPEMEHHBIX BO3MOXKHOCTEH
MH(POPMALIMOHHBIX TexHOJNOTUi.YBriageer MeTononorueil Hay4HOTo
HCCIIENOBAHNS U YMEHUEM IIPEACTABIIATH PE3yJIbTaThl BBIITOJIHEHHON
paboThl B BUAE HAYYHO-TEXHUYECKHX OTYETOB, 0030pPOB, HAYUHBIX
JOKJIaJ0oB W MyOIMKamuii C HWCHOJNb30BAaHHMEM COBPEMEHHBIX
BO3MO)KHOCTEW MH(POPMALIMOHHBIX TEXHOJIOTHIA.




OIIK-1 3HaeT HEKOTOpPbIE METOJbl TEOPETHUYECKOTO M IKCIIEPHUMEHTAIBHOTO
uccienoBaHus B oOnactu OuoTexHONOTUU.{YMeeT aHaIM3HPOBaTh
OMOTEXHOJIOTUYECKHUE MPOIIECCHI; TPOBOANUTH HEOOXOIMMBIC PACUETHI
OMOTEXHOJNIOTHYECKOro mpornecca.JHYacTuuHO BlageeT HaBBIKAMH
BEJICHHS TIPOU3BOJICTBA OMOTEXHOIOTHYECKHX MPOIECCOB.

TIK-1 3HaeT OTAEIbHbIE METOJOJOTMYECKHE OCHOBBI TEOPETHUYECKHX U
NPAaKTUYECKUX  3HAHUM  JUIg  ONpENeNeHuss W PeIICHUs
HCCIIIOBATENIbCKUX 3a7jad B oOnactu OuotexHonoruu.YBrageer
HAy4YHO-METOOJIOTHUECKON 0a30i TEOPETHUECKHX U MPAKTHUECKUX
onepauuil JUIsl pealn3ald HMCCIEeJOBAaTebCKUX 3ajad B 00JacTu
o6uorexnonoruu.Cnado OPUEHTHUPYETCS B HaIIpaBJICHUAX
UCCIIeIOBAaHUN B 00JIaCTH OMOTEXHOJIOTHH.

«YIOBIETBOPUTEIHHOY

I1K-3 3HaeT npaBuiia HAMCAHUS HAYYHO-TEXHHMUYECKUX OTYETOB, 0030pOB,
HAy4YHBIX  JIOKJAQMOB W  MmyOnukanuit.fymeer  mpencTaBisTh
pe3yJbTaThl BBIMOTHEHHOM paldOThl B BUJE HAYYHO-TEXHUYECKHUX
OTYETOB, 0030pOB, HAYYHBIX JOKIAIOB U MyOIUKAIIUN.

OIIK-1 JleMoHCTpUpyeT cnalblii ypOBEHb 3HAHUN TEOPETHUECKUX OCHOB
ouorexnonorunyHe MoXeT NPUBECTH NPUMEPHI U3 pPeaTbHOMN
MPAKTUKU OMOTEXHOJIIOTHYECKUX uccienoBanuit{HeyBepenno u
JIOTUYECKU HEINOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

TIK-1 He 3HaeT MeTONONOTMYECKHE OCHOBBI  TEOPETHYECKUX H
NPaKTHYECKUX  3HAHWUA  JIs  ONpENeNiCHHs W PELICHUs
«HEYIOBJICTBOPUTEIBHON UCCIIeIOBATEbCKUX 3a/1ad B oOnactu OuorexHoioruu.fHe Biangeer

HAyYHO-METOOJIOTHUECKON 0a30i TEOPETHUECKHX U MPAKTHUECKUX
onepauuil sl pealn3alid HMCCIeJOBaTeNIbCKUX 3ajad B 00JacTh
o6uorexnonoruu.fHe OPUEHTUPYETCS B HaIIPaBIICHUAX
MCCIIeIOBAaHUN B 00JIaCTH OMOTEXHOJIOTHH.

I1K-3 He 3Haer mnpaBuna HamucaHus HAaydYHO-TEXHUYECKUX OTYETOB,
0030pOB, HAyUHBIX JIOKJIAJIOB U ITyOIMKALIUH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHHIO AMCLUIUIMHBI, B INEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a
TaKKe MMOPSAJO0K U3yUeHHsI U IIPENoAaBaHus ydeOHON AUCIUILINHBI, €€ pPa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «OO0beM U conepkaHHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeCCHOHANIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMi 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JICKIIMOHHOM 3aHATHM Marepuajg M JONOJHHUTh €ro € Yy4YeTOM PEKOMEHOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;




- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;

25



- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:
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6.3 VlHble HICTOYHUKMU:

. Mukpo6wuoror.py - http://micro-biolog.ru

. The American Society for Microbiolog - http://asm.org

. Pycckuit menunmHCKuU cepsep - http://www.rusmedserv.com
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7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJA U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIUMH JIJIs1 TTPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMAaTHYECKUE WILTIOCTPAUd (ITPOSKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).
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Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
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JJIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
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BsaumogeiicTBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
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