[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NHCTUTYT HOBBIX TEXHOJIOTUIA U UCKYCCTBEHHOIO MHTEJIEKTA
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
N.o0. nupexropa MHCTUTYyTA

. Koponesa
«16» centsa0ps 2024 .

PABOYAS ITPOT'PAMMA

no aucuurinae b1.0.8 TeopeTuyeckue u NpUKIaAHbIE ACHEKTHl COBPEMEHHOM
MUKPOOHUOJIOTUH

Hanpasnenue noaroroBku/crnenuaibHocTh: 19.04.01 - buotexHomorus
[Tpoduns/HanpaBieHHOCTh/criennanu3anus: [IpombiiieHHas OMOTEXHOIOTUsI
YpoBeHb BhICIIET0 00pa30BaHUs: MarucTparypa
KBanudukanus: Maructp

rog Habopa: 2024

Tam6oB, 2024



ABTOp NMpOrpamMmsbi:
Kannunar cenbckoxo3siiicTBEHHBIX HaykK, noueHT CkpunHukoBa Enena BnagumupoBHa

Pabouas nporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mo nampasienuto nmoarotroBku 19.04.01 -
buorexHonorus (ypoBeHb MarucTparypsl) (mpuka3 MHUHHCTEpCTBA HayKW W BhICIIET0 oOpa3oBaHusi PO ot
«10» aBrycra 2021 . Ne 737).

Pabouas nporpamma npuHsaTa Ha 3aceqanuu Kadenprr 6mnonorun u 6morexHonoruu «13» centsaops 2024 t.
[TpoTtokomn Ne 2

Paccmorpena um  omoOpeHa Ha 3aceqaHWM  YUYEHOTO coBeTa WHCTHTyTa HOBBIX TEXHOJOTHH U
HMCKYCCTBEHHOTO MHTEJUIEKTA, [IpoTokon oT «16» centsaops 2024 . No 1.



COIEPXAHUE

B (5011708 BB 12 2 001 02 (0300200 00711 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaTHCTPATYPBL. ... uvtinttetteeeteetteeteeteeteeaeeereeeneeneennenns 6

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 6

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 14
. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 24
. YueOHO-MeTonnYeCKOe U HH(POPMAIIMOHHOE 00CCIICUCHHE TUCIIMIIMHBL. . ... vvvsenransereereareareensannnns 26
. MarepuanbHO-TeXHUYECKOe obecrievueHue JICIIUTUTAHBI, MpOTrpaMMHOE obecrieveHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 27



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeHn aHanu3upoBaTh, 000011aTh U KCTOIL30BaTh (PyHAAMEHTATbHbIC U IPUKJIAHBIC 3HAHUS B
o0macTi OMOTEXHOJIOTHH JJIS PEIICHUS CYIIECTBYIOMNX M HOBBIX 3aJ1ad B MPo¢eCCHOHATBLHOM 00MacTH
OIIK-4 CriocoGeH BBIOMpATh M HCIIONIBH30BaTh COBPEMEHHBIE MHCTPYMEHTAIBHBIE METOMBI U TEXHOJIOTHH,
OCBalBaTh HOBbIE METO/bI U TEXHUKY UCCIIEIOBAaHUM AJIsl pelIeHNs KOHKPETHBIX 3aa4d MpodeccuoHanbHON
NesITeIbBHOCTH

OIIK-5 CpoocobeH  mimaHMpoBaTh W TPOBOAWUTH  KOMIUIEKCHBIE  OKCIEPUMEHTAJbHbIE U
pacueTHO-TEOPETUYECKUE KCCIEAOBAaHUS O pa3paboTaHHOW NporpamMme, KPUTHYECKH aHAJIU3UPOBaTh,
000011aTh ¥ UHTEPIIPETUPOBATH TIOTYUYEHHBIC YKCTICPUMEHTATbHBIC TaHHBIC

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JEsSTEIhHOCTH B
chepe: 01 OOpazoBanme wu Hayka (B cdepax: peanusanuu 00pa30BaTEIbHBIX  IPOTpaMM
npodeCcCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MIPOrpaMM; Hay4YHbIX UCCIIEIOBAHUI)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(yHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HATUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crocoben AHanm3upyet TEeHIICHITNN pa3BUTHA Hay4YHBIX
aHAJTM3UPOBATh, 0000IIATh |HUCCIEMOBAaHUN M TPAKTHUYECKUX pa3paboTok B cdepe
1 UCTIONB30BaTh COBpEeMEHHON MHUKpPOOHOIIOTHH. dopmynupyer
(yHIaMeHTalbHBIE U WHHOBAIIMOHHBIE MPEIOKEHUS JUTS pernieHus
MIPUKJIaTHBIC 3HAHUS B HECTaHAApPTHBIX 3a/1a4

o0macTH OMOTEXHOJIOTHH
JUTSL PEIICHUS
CYIICCTBYIOIIMX U HOBBIX
3a/1a4 B mpodheCCHOHATHLHOM

oOmact

OIIK-4 Criocoben AHanmM3upyeT HOBBIC METOABI M TEXHUKY MCCIICIOBAHUHA B
BBIOMPATH U UCIIONIE30BaTh |chepe coBpeMeHHOH MuKpoOmonoruu. DopmynupyeT
COBpEMEHHBIE WHHOBAIIMOHHEIC TIPETIOKEHUS VTS peleHus

WHCTPYMEHTAJIHBIC METOBI |HECTAHAAPTHBIX 3a1a4
M TEXHOJIOTHH, OCBaNBaTh
HOBBIE METOABI U TEXHUKY
HCCIIEIOBAHUM IS
pereHns] KOHKPETHBIX 3a71a4
npodhecCHoHaIbHOM
JIEITEILHOCTH




OIIK-5 Cnocoben
TJIAHUPOBATH U MPOBOJIUTH
KOMILIEKCHBIE
AKCIIEPUMEHTAIBHEIC H
PacUeTHO-TEOPETHUYECKUE
HUCCIEA0BAHUA 110
pa3paboTaHHOI mporpaMme,
KPUTHYECKHU
aHAJIM3UPOBATH, 0000IIATh
Y MHTEPIPETUPOBATH
MOJTyYEHHBIC
AKCIIEPUMEHTAIBHEIC
JIAHHBIE

I/ICHOHB3yeT TCOPUTUUYCCKHUEC U TMPAKTUYCCKHUEC 3HAHUA
COBpeMGHHOfI MI/IKpO6I/IOHOFI/II/I npyu IUIaHUPOBAHUU H
IMPOBCACHUUN OKCIICPUMCHTAJIbHBIX u
PpacdCTHO-TCOPCTUUCCKUX I/ICCJ'ICI[OBaHI/Iﬁ

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OIIK-1 Cmocoben aHanm3upoBaTh, 0000IIAaTh M HUCIOJIB30BaTh (yHIAMEHTAIbHBIC H
MIPUKJIAHBIC 3HAHHUS B 00JIACTH OMOTEXHOJOTHH JIJISl PEIICHHS CYIIECTBYIOUINX U HOBBIX
3a/1a4 B Mpo(deCCHOHAIBHON 001aCTH

Ne HaumenoBanue dopma oOyyeHus
n/n AMCLUILIHH, Ounast | OuHO-3204H
OIPEACTIAIONINX (cemectp) ast
MEXIUCLUUIUIMHAPHBIE (cemecTp)
CBA3H 213143145
1 |Hay4Ho-uccnenoBaren +
bCKas paborta
2 |Ilenaroruueckas + +
IpaKTHKa
3 |[Ipepnunnomuas + +
NpaKkTHKa

OIIK-4 CnocobeH BpIOMpATh M UCIIOJIB30BaTh COBPEMEHHBIE HHCTPYMEHTAIBHBIC METO/IBI
U TEXHOJOTMH, OCBauBaTb HOBBIE METONIbl U TEXHUKY HCCIEIOBAHMM I pPELICHUS
KOHKPETHBIX 3a]1a4 po¢deCCHOHAIbHOM 1eATeIbHOCTH

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OINPENEIAIOMMX Ounas | Ou”O-3
MEKIMCLMIUTMHAPHBIE |(cemecT | aouHast
CBsI31 p) |(cemect
p)
1 1
1 | KynpTypbl KIETOK U + +
TKaHeH

OIIK-5 CnocobeH miaaHUpPOBaTh M IMPOBOIUTH KOMIUICKCHBIE 3KCIIEPUMEHTANIbHBIE U
pPacYeTHO-TEOPETUYECKUE HCCIEOBaHUS 1O pa3padOTaHHON MporpaMme, KPUTHYECKH
aHaIU3UpOBaTh, 0000IIATh W HUHTEPIPETHPOBATH IOMYyYEHHBIE SKCIEPUMEHTAIbHBIC

JTaHHBIE
Ne HanmenoBanwme ®dopma oOydeHus
n/n JUCLHUILINH, Ounas  |OuHO-3209H
ONPEACIIAIOIINX (cemecTtp) ast
MEXTUCIUTUIMHAPHBIE (cemectp)
CBA3M 1241 |2]5




1 [OcHOBEI + +
MIPOU3BOJICTBA
OHOJIOTHYECKHUX
CPEJICTB 3aIIUTHI
pacTeHui

2 |lIpenaunmoMHas + +
NpaKTHKa

3 |[lmaHoOaKTepHH: + +
(hyHIaMEHTAJIbHOE H
NPUKIIaTHOE 3HAYCHUE

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:

HucuunnuHa «TeopeTudeckue M TNPUKIAAHBIE ACHEKTHl COBPEMEHHOW MHUKPOOHMOJIOTMM» OTHOCHUTCS K
o0s13arenbHO yacTu yuebnoro iana OIl no Hanpasnenuto noaroroBku 19.04.01 - buorexnomnorusi.

Jucuunnuna «TeopeTndeckue M NMPUKIAAHBIE ACHEKThl COBPEMEHHOW MHKPOOMOJIOTMM» H3ydaeTrcs B 1
CEMECTpE.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIUILIHHEL: 6 3.€.
Ounas: 6 3.e.

. Ounas OuyHo-3a04yHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 216 216
KonTaktHas pabora 176 26
Jlexuuu (Jlexummn) 80 10
[Tpaktuueckue (IIpakr. pab.) 96 16
CamocrostenbHas pabota (CP) 4 154
DK3aMeH 36 36
3.2.ConepxaHue Kypca:
Ne HasBanue Bun yue6GHo# paboThl, yac. | @OpMBI TEKYIIETO
TEMBbI pa31[ena/ TEMBI Jlexknun Hp aKT. CP KOHTPOJIA
pao.
0 |0-3] 0 |0-3] 0 |03
1 cemectp
1 Mukpob6uosnorus. Ompoc;
Uctopus, paznensl, Brinonnenne
METOIBI. 102 |16] 2 - | 24 MPaKTUYECKOM
paboTHI;
TecTtupoBaHue
2 Mopdomnorus u Brimonnenue
(byHKIMOHATbHAs MIPAKTHYECKOM
CTPYKTypa 1412 |16 4 - |26 paboThl
OakTepuaTbHOU
KJIETKH.
3 [Tutanue u poct Brinonnenne
MHKPOOPTaHH3MOB. | 1,4 | 5 | 16 | 2 1 |26 MPAKTHYECKOM
paboTHI;
TecTtupoBanue




4 OHepreTuuecKue u Omnpoc;
ouocunrernueckue | 14 | - | 16 | 4 1 |26 KontponpHas
MIPOLIECCHI. pabora

5 Paznoo6pasue u Ompoc;
CHUCTEeMaTHKa 1412 |16 - I |26 TecTtupoBanue
MHUKPOOPI'aHU3MOB.

6 JleiicTBue (pakTopos Omnpoc;
BHEIIIHEH cpeibl Ha KonTponphas
MuKpoopranmsmel. | 14 | 2 [ 16 | 4 | 1 |26 pabora
Dkonorust
MHUKPOOPTI'aHU3MOB.

Tema 1. MukpoOuosorusi. Uctopusi, pasnesnl, Metoabl. (OIIK-1)
Jlekumus.

[Ipeamer u 3amausl MHUKPOOHOJIOTHHM, €€ MECTO M POJb B COBPEMEHHOW OHOJOTHU. 3HAYCHUE
MUKpPOOHOJIOTUM B HApOJAHOM XO34WCTBE M MEIULMHE. OTalbl pa3BUTUS MUKpoOuonoruu. OCHOBHBIE
HampaBJEHUS Pa3BUTHS COBPEMEHHON MMKPOOHMONOTHM;, 0Omas MHUKPOOUOJOTHS, MEIUIMHCKAs,
MIPOMBIIIJICHHAsA, CENIbCKOXO3SMCTBeHHAsA, MouBeHHas M Jp. Kparkas xapakrtepuctuka ux 3aaad. HoBble
HaNpaBJIeHUS B MUKPOOHOJIOTHH U MEPCIIEKTUBBI Pa3BUTHSI.

[IpokaproThl — OCHOBHOW OOBEKT W3yYCHHUS COBPEMEHHOW MHMKPOOHOJIOTHH. XapaKTEPHUCTHKA
MIPOKAPUOTHBIX OPraHU3MOB. JIBe BETBU NMPOKAPUOT: apXeu U 3yOaKTepHH.

MI/IKpOCKOHI/ILIeCKI/Ie MCTOAbI UCCIICAOBAHUS MUKPOOPIraHU3MOB.

CBeTOBOI MHUKPOCKOIl M €ro pa3HOBUAHOCTH: TEMHOIOJIbHAsS, (Pa30BOKOHTPACTHAs W JIIOMHUHECLIEHTHAS
mukpockonusi. Ilpemaparsl kineTok Mukpoopranu3MoB. Ilpocteie u auddepeHInpoBaHHbIE METObI
OKpPacCKH KJIETOK.

IIpakTnyeckoe 3ansATHE.

[Tpaktudeckoe 3anatue. OpraHuzanus MUKPOOMOIOTHYECKOW J1abopaTopuu W TpaBwia pabOThl B HEH.
Crepunuzanus. [IurarenbHbie cpesbl.

[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpeIb.
3. KynbTUBUpOBaHME MUKPOOPTAHU3MOB.
4. JTaboparopHast pabota
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1 Kakue MeToapl cTepuan3anuy Bl 3HaeTe?
2 Kakwue ObIBaIOT KyJbTYPhl MUKPOOPTAaHH3MOB?
3 Kakwue ObIBarOT MUTATEIbHBIE CPEMbI?
4 Kak nmpoBOIUTCS KyJIETUBUPOBAHUE adPOOHBIX MUKPOOPTaHU3MOB?
5 Kak npoBoauTcs KyIbTHBUPOBAHUE aHAIPOOHBIX MUKPOOPTaHU3MOB?

Tema 2. MopdoJiorust 1 pyHKIMOHAJIBHAS CTPYKTYpa OakTepuaabHoil KieTku. (OIIK-1)

Jlexknus.
Mopdonorust MukpoopranuzMoB. CTpOeHUE U XUMHYECKUI COCTaB MPOKAPUOTHOMN KIICTKH.
Pasmepel  mukpoopranuszmoB. OJIHOKJIETOUHblE M MHOTOKJIEeTOYHbIe (opmbl. OcHOBHBIE (HOPMBI
OJTHOKJICTOYHBIX OakTepmii. XapakTepHble 0oObeAWMHEHHUs KiIeToK. Mopdonorndeckas muddepeHnmnpoBka
MHKPOOPTraHHU3MOB.
[Murorutazma U KIETOYHBIE BKIIOYECHHS IIPOKAPUOTHON KIIETKH.
[Tokosimuecst GopmMbl MUKPOOPTaHU3MOB. DHAOCTIOPHL. VX cTpoeHue, Gu3nonoruyeckoe rnpeiHa3HaueHue.
Oransl GopMUPOBAHUS SHAOCTIOPHI.



OCOOEHHOCTH CTPOEHHs KJIETOK MPOKApUOTOB B CPAaBHEHHM C dyKapuoTaMH. [I0BEpXHOCTHBIE CTPYKTYPHI
npokapuoroB. CocTaB U CTPOEHME KIETOYHBIX CTEHOK Yy IpoKapuoT. KieTrouHble CTEHKH
IPaMIIOIOKUTENBHBIX U TPAMOTPULIATENbHBIX OaKTepuid. 3HaYCHUE KIETOYHBIX CTCHOK.

[Iporomnactel U cdepomiactel. L-hopMbl M MUKOIIa3Mbl, BO3MOXKHbIE MPUYUHBI MX BO3HUKHOBEHUS.
Cnu3ucThie CIIOM M KallCyJIbl; XUMUYECKU cocTaB U pyHkumu. [logBmxHOCTh y OakTepuil. XXryTuku: ux
YHUCJIO, COCTAB U pacmoioxeHue y 0akrepuit. OceBas HUTh CIIUPOXET. AKCHAIbHBIC (UOPWILIBI. MeXaHu3M
JBIDKEHUS Y OaKTEPHIA.

Peakium Takcuca y mpoKapuoTOB (29pPOTaKCHC, XeMOTAKCHUC, POTOTAKCHUC).
®umOpun u nonossie Bosiocku (F-munn) y 6akTepuit, ux QyHKIHH.

MeMOpaHHBIE CTPYKTYPHI KJIETKH TTpokapuoToB: L[[IM, Me30coMbl, THIIAaKOUIBI, XpOMaTO(hOPHI, a3POCOMBI
u ap. Lluro3ons u pubocomsl. BrirtoueHus:, UX cOCTaB U 3HaY€HUE Y Pa3HBIX MUKPOOPTaHU3MOB.

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Perumkamus JIHK.

I'enetnueckuii koJ 1 cuHTe3 Oesika. BHEXpoMOCcOMHBIE 3JIEMEHTHI HACIIEACTBEHHOCTH POKAPHOTOB.

['eHeTHKa MUKPOOPraHU3MOB

OO6nacTi MpPaKTUYECKOTO HCIOIb30BAaHUS MYTAaHTOB MHUKPOOPraHM3MOB. PekoMOHMHAIUS y NPOKAPHOTOB:

TpaHchopMarys, TpPaHCAYKIUS, KOHBIOT ALK

Posib TpaHCTE€HHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKU U IPOU3BOACTBAX B TEHHON MHXKCHEPHH.
IIpakTnyeckoe 3ansATHE.

IIpakTueckoe 3aHsATHE. MUKpPOCKONIMYECKHE METOABI MCCIEAOBAaHUS MHUKpOOpraHuzMoB. Hexoropbie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTeHKU. BHYTpUIIMTOIIIa3MAaTUYE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI UCCIIEIOBAHNS MUKPOOHOM KIIETKH.

5. JlJabopatopnas pabora.

[Tpaktudeckoe 3ausTHE. MOpQOIOruyecKkue U KyJiabTypalbHble MPU3HAKK OaKTepUil U MUKPOMUIIETOB. (4
yaca)

[Tnan npoBeneHMs 3aHATHUSI.

1. Mopdomorust MUKpOOPTaHU3MOB

2. PocT MUKPOOPraHU3MOB Ha IJIOTHBIX MUTATEIbHBIX CPElax.
3. MUKpPOCKOTTUYECKHE TPHOBL.

4. JTaboparopHast pabora.

3agaHus A1 CaMOCTOSTENFHOM padOThI

. Kakue ¢popMbI UMEIOT MUKPOOPTaHU3MBI?

. OT 9ero MOXeET 3aBHCETh pa3mep u Gpopma OakTepwii?

. Kakas ctpykrypa kietku nonaepxubaet Gopmy OakTepuii?
. Kak pacnonaratorcs KJieTKH MUKPOOPTaHU3MOB MOCTIE IETICHUS?
. UTo Takoe «capuuHb»?

. Kakne Mukpooprann3mbl Ha3bpIBAlOT OanuiiaMu?

. UeM OTaMYaIOTCs CIUPUIIBI OT CIIUPOXET?
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. Kak ob6pa3zyrorcs Hutuatsie popmel Oakrepuii?

9. Kak paccmarpuBaeTcsi COBpeMEHHOE CHCTEMAaTH4eCKOe MOJI0KEHUE IPUOOB B MUPE JKUBBIX CYIIECTB?
10. Kakue 0CHOBHBIE TAKCOHOMHUYECKHUE KPUTEPUH UCTIONB3YIOTCS JUTsl KiacCU(UKAIIMN TPUOOB?

11. Yto 03HAYAIOT TEPMUHBI «T€TEPOKAPHO3», «aHaAMOpday, «Tereomopdar?

12. Kakue crnocoObl pa3MHOKEHHUS U3BECTHHI Y TPHOOB?

13. Kakumu npusHakaMu xapakrepusyrorcs poasl Penicillium u Aspergillus?

14. B uyeM 3aKir04aroTCsi 0COOEHHOCTH MOP(OIOTHUECKOTO CTPOCHUS IPOXKIKEBBIX TPHOOB?

15. Kakumu crioco6amu 0CyIIeCTBISETCS pa3MHOKEHUE Y IPOXKIKEBBIX TPUOOB?



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
. Kakue Tunel MUKpOCKOTIOB UCTIOIB3YIOT B MUKPOOHOJIOTMYECKUX UCCIIEIOBAHUAX ?
. 3 xakux yacTeil COCTOUT MUKPOCKON M KaKOBO UX Ha3HaYeHue?
. Kak npoBoauTcs HacTpoiika ocenienus no Kemnepy?
. Jl71s 4ero ucnosp3yeTcss IMMEPCUOHHAs MUKPOCKOIIUS ?
. Kakas nmocyna ucnomnb3yercs /Ui BbIpalluBaHUSI MUKPOOPTaHU3MOB?
. Kakue cBoiicTBa MUKpOOPraHM3MOB UCCIIEIYIOTCS Ha IPY)KU3HEHHBIX U TOCTOSIHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBieHHas Karish»?
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. Kakumu Metonamu mpoBoauTcst puKcarysi MUKpOOPTaHU3MOB Ha TIPEIMETHOM CTeKIie?

9. Kakue kpacuTenu UCIoNb3yIOT JJIs1 OKPACKW MUKPOOPTraHUu3MOB? J{J1 KakuX LeJIel UCTIOJIb3YIOT
CJIO’KHBIE METOJIbI OKPacKu?

10. B yeM cymHOCTh MeTO/Ia OKpaIuBanus 6akrepuit mo I'pamy? [IpuroroBeTe mpemapaThl, OKPachTe HX.
11. Kakue ¢axTopbl OKa3bIBalOT BIMSHUE HA pPe3ysbTaT OKpaluBanus o ['pamy?

12. Kakue cymecTByroT MOIU(PUKAIIMA METO/Ia OKpaIIuBaHus 1Mo ['pamy?

13. B yem oTiIMuus rPaMIOIOKUTENBHBIX M IPaMOTPHLIATENIbHBIX OaKTepuii?

14. Kakoli KOMITIOHEHT KJIETOYHON CTEHKH SIBIISETCSA 0053aTeIbHBIM JJIsl TPAMIIOIOKUTEbHBIX U
TPaMOTPHUIIATEIBHBIX OAKTEPHiA?

16. Yto 3HauuT «rpaMBapualOeIbHBIN?

17. IlpoBeaute oKpacKy criop 6akTepuil.

Tema 3. Ilutanue u poct mukpoopranusmos. (OIIK-4)

Jlexknus.
Crnioco0bI CyI1ecTBOBaHUS MUKPOOPTHAaU3MOB. ABTOTpodus 1 rerepoTpodust. Pororpodus 1 XeMOTpoQus.
[Tpotorpodsr u aykcorpodsl. uddysus u axrtuBHbIA TpaHcnopT. IloTpeOHOCTH MHUKpPOOPTraHU3MOB
Pa3NIUYHBIX AJIEMEHTaX U (paKTOpax pocra.
Oprannueckie U HEOPraHMYECKHE COCANHEHUS YITIEepo/ia, UCTIONb3yeMble MUKPOOPTaHN3MaMH, UX POJb B
Metabonm3me. YdacTHe MHUKPOOPTaHW3MOB B KpyroBopoTe ymiepoma. OpraHndeckne W MHUHEpAJIbHBIC
COCIMHEHHUS a30Ta, HCIOJIb3yeMble MHKDOOpPIaHM3MaMH, WX pOJlb B MeTaboiaM3Me KIETOK. YdacTue
MHKpPOOPTaHU3MOB B KpyroBopore a3oTa. CHocoOHOCTh MHKPOOPTaHHW3MOB HCIIOIB30BaTh PA3IUYHBIC
coenuHeHus cepsl U (ocdopa. [lorpedHOCTH B ’kene3e, MarHWW, KaJbIMH; KaJUW, HaTPUU, MapraHie,
MonuOaeHe U Apyrux aneMenrtax. Mx poms B merabommsme. [1oTpeOGHOCTH MHUKPOOPTaHW3MOB B TOTOBBIX
aMHUHOKHCIIOTaX, BHUTAMHHAX M JApPYyrux Qaxropax pocra. lIpakTndeckoe NpHMEHEHHE ayKCOTPO(HBIX
MHUKpPOOpPraHu3MoB. CrocoObl pa3sMHOXKEHHUS IPOKAPHOTHBIX M DYKApPUOTHBIX MHKPOOPTaHH3MOB.
3aKOHOMEPHOCTH POCTA MOIMYIALUH MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3anarue. [lutanue u pocT MUKPOOPraHU3MOB.

Beigenenue u KynsTuBUpOoBaHue. HakonuTenbHbIE KYJIBTYpPBI U IIPUHLMI JIEKTUBHOCTH. YHUCTHIE KYJIBTYPbI
MHUKPOOPraHu3MOB. MeTOIbI OIy4EHUs U 3HAYCHUE.

OCHOBHBIE TUIIBI CPEN, UCTIOJIB3YEMBIX Ul KYIBTUBUPOBAHUS MUKPOOPIaHU3MOB. MeTObl IPUTOTOBIECHUS
U CTEPWIM3ALUU ITUTATEIbHBIX CPELL.

KyneruBrpoBaHue a’poOHBIX, aHAPOOHBIX U (POTOCUHTE3UPYIOUIMX MUKpoopraHu3MoB. [ToBepxHoCTHOE,
DIyOMHHOE ¥ MMMEPCUOHHOE KYJIBTUBUPOBAHHE MUKPOOPTaHU3MOB.

[TyTu nomydeHus: SHEPruy, OCHOBaHHbIE Ha cyOcTpaTHOM (ochoprunupoBaHuH.

KonctpykruBHble (OMOCHHTETHUECKUE) M IHEPreTUYECKHE MPOLIECChl Y MPOKapHOTOB. VX B3auMOCBSI3U Y
pPa3HBIX MHUKpPOOpPraHu3MoB (aBTOTpodoB, rereporpodoB). CmocoObl TOTYyUYESHHUS MHUKPOOPTaHU3MAMH
SHEPruH. DHJOTECHHBIE U YK30T€HHBIE OKHUCIIgeMble cyOcTparhl. OpraHndyeckue U HeOpraHu4ecKue TOHOPbI
M aKUENTOphl  ANEeKTPOHOB.  OCOOEHHOCTH  ANEKTPOHHOTPAHCIOPTHBIX  CHUCTEM  Pa3IUYHBIX
MHUKPOOpPraHu3mMoB. DOpMBI PHEPTUH, HCIOIb3yeMble MHUKpoopraHumamu. Pomp AT® u crocoOwl ee
oOpasoBanus (cyOctparHoe ¢ochoprmmpoBaHnue, OKHCIUTEIbHOE (ochopumupoBaHUe TPU JbIXaHUU,
dbotodochopunupoBanue).



Bbpoxenune. OOmias xapakrepuctika npouecca. OnpezneneHue MOHATHS «Opoxenuey. [lytu cOpakuBaHHs
yriieBoJioB (rexcozonudocdarusiii 1 MOHOGOChaTHBIE TyTH). TUITBI OpOXKEHHUS.
[TyTu nmomydeHus: SHEpPruy, OCHOBaHHbIE HA POTO(HOCHOPHUINPOBAHHH.

®dotoTpodHbIe MUKpOOpraHu3Mbl. Vcmnonb3oBaHue sHEpruu cBera (HOTOTPOGHBIMH MHKPOOPTaHHU3MaMH.
bakrepuanpubiii  porocunTes. I[IlurmenTbl. OKCUTEHHBIH W aHOKCUTCHHBIM (oTocuHTe3. CrocoObl
obpazoBanust AT® dortoaBroTpodamu.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 IlyTu momy4eHus SHEPTUH, OCHOBAaHHBIC Ha OKUCITUTEIHLHOM (PoChHOpHINPOBAHUY.

2 JlpIxaTenbHbIE TPOLECCHl Y MPOKApHOTOB. AspoOHoe nbixaHue. DOpMBI ydacTusi KHUCIOpOna B
OKHCIICHHH OPTaHUYECKHX CyOCTpaTOB.

3 PasznooOpa3ue cyOcTpaToB, OKHCIIEMbIX MUKPOOPTaHU3MAMHU.

4 PazyiokeHUE BBICOKOMOJICKYISIPHBIX COCIUHCHHH (OENKOB, YINIEBOJIOB, HYKJICHHOBBIX KHCJIOT,
JIUTIUIOB).

5 OxucneHue ymeBoaopoA0B, MEXaHU3M KOHEYHOI'O OKHCIIEHUS! OPTaHNYECKUX COCIMHECHHM.
6 Lluxs TpukapOOHOBBIX KHCIOT M MEHTO30(ochaTHBIN OKUCIUTENbHBIN UK. HemonHnoe okucnenue.

7 XemocuHTe3 Yy TpokapuoT. OOmiee mnoHsATHE. THUMBl XeMOCHHTE3a. XEeMOJUTOTPOpHBIE |
XeMOOPTaHOTPO(HBIE OaKTEPHUH.

8 I'pynmbl XeMOJIUTOABTOTPOPHBIX MUKPOOPTraHU3MOB. OCHOBHBIEC CBOMCTBA.
9 Hurpuduxanus, ¢a3sl nporecca, IpOMEKYTOUHbIE U KOHEUHBIE POAYKTHI.
10 CoeguHeHus cephl U Kelie3a, OKUCISIEMbIE MUKPOOPTaHU3MaMH.
11 IlyTn oxucieHus!, KOHEYHbIE IPOAYKThL. 3HAYEHUE ITUX IIPOLECCOB.

12 DneKTpOHHOTPAHCIIOPTHBIE CHUCTEMBI  PA3IUYHBIX  XeMOJIUTOTpodoB. KoHedHBIE  aKIENTOpPHI
JJIEKTPOHOB.

13 JlpixarenbHbIe IPOLIECCHl Y MPOKApHUOTOB. JlpIxaTenbHast enb. AHA3POOHOE JIbIXaHUE.

14 Cynbdar 1 cepoBOCCTaHABIMBAIOLINE OAKTEPHH.

15 IlyTh MTUCCUMWISITMOHHON Cyb(haTpenykiuu. OKucasieMble CyOCTpaThI.

16 Mukpoopranu3msl, BOCCTaHABINBAOLUE HUTPATHI.

17 TlyTh MTMCCUMWISIITMOHHON HUTpaTpenykiun. OKucisiemblie cyocTparsl. Jlenutpudukarusi.
18 buocuHTETHYECKHE MTPOLIECCHI

19 OcHOBHblIE MOHOMEpPHI KOHCTPYKTHBHOTO MeTabonu3Ma (OpraHu4ecKue KHCIOThI, aMHUHOKHCIIOTHI,
caxapa, a30TUCTbIE OCHOBaHUS U JIp.).

20 IlyTtu ux oOpa3oBaHUs U JATBHEHUIIIETO WCIIOTH30BAHUS.
21 AccumMunsius yraepoacoaepKaiiiux CoeTMHEHU reTepoTpodaMu U aBTOTPO(amH.

22 IlyTn accHMIISIIIMM MUKPOOpPTraHu3Mamu (Gopmaibaeruia, pudyino3oMoHOo(pochaTHRI U CEPUHOBBIN
ITUKJTBI.

23 Poib MUKpPOOPTaHHW3MOB B KPyroBOPOTE a30Ta: a30T(dUKcanus, HATPUPUKALUA, TCHUTpH(DHUKAIIHS,
aMMOHHU(HKAITHSI.

24 XapakTepucTHKa MUKPOOPTaHU3MOB, BHI3BIBAIOIINX 3TH MPOLIECCHI.
25 Ilytn accCUMWIALIMA MUKPOOPraHU3MaMHu OPraHUYECKUX U MUHEPAJIbHBIX COEIMHEHUH a30Ta.

Tema 4. JHepreTuueckne u Onocunrerudeckue nmpoueccol. (OIK-4)

Jlexknus.
[TpuHIUIBI KTacCUPUKAIIMNA TPOKAPUOTOB.
CoBpeMeHHasi CHUCTeMaTHKa MPOKapuoTOB. Mup MHUKpPOOpraHHM3MOB, OOIIMe MpU3HAKKU U pazHooOpasue.
[Tonoxxenune cpeau apyrux opranu3moB. Knaccudukarnus npokapuotoB. HomeHknatypa M IHarHOCTHKA.
3HayeHre MOP(OIOTMYECKHUX, LUTOJOTUYECKUX, KYIbTypajJbHBIX, (PU3MOIOTHUYECKUX U OMOXUMHUYECKUX
MPU3HAKOB Il  CUCTeMaTHKu Oakrepuil. XemortakcoHomus. CepommarHoctuka. Hymepuueckas
takcoHomus. Cucrema xkmaccudukanuu Onpenenurtens Oakrepuit bepmku. MomnekynspHble OCHOBBI
CUCTEMAaTUKU U GUIOTeHUU. DBOJIONHS TPOKAPUOTOB.
PaznooOpazue Mmupa mpokapuoToB.
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Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOCHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
IPaMIIONIOKUTENBHBIX, MHUKOIUIA3M M apxebakrepuil. XapakTepHCTUKA OTAEIOB TIPaMOTpPULATEIbHBIX,
IPaMIIOIOKUTENbHBIX, MUKOIUIA3M U apXeOaKkTepuil.

IIpakTnyeckoe 3aHsATHE.
[TpakTideckoe 3ausTue. Metabonm3m MEUKpoOOB. bpoxkeHue.
[1nan npoBeneHUs 3aHATUS.
. [Iportecc 6pokeHMs
. MonouHokucioe OpokeHne
. IlponmoHOBOKHUCIIOE OpOKEHNE
. CniuproBoe OpokeHne
. MacnsHOKHCI0€ OpOKeHUE
. AtleToHOOyTHITOBOE OpOKEeHNE
. JJaboparopnas pabora

~N N D W

[TpakTuueckoe 3ansTue. Merabonmsm a3oTa.
[Tnan npoBeneHUS 3aHATHS.
. Azorduxcarus
. AMMOHH UKL
. Hurpuduxamus
. Aenutpudukarus
. JlJaboparopnas pabota
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Dn B W N =

. Kaxue peakiuu jiexar B OCHOBE TOMO- M TeTepo()epMEHTaTHBHOTO MOJIOYHOKHCIIOTO OpOKEeHHS?

. Kakue npoaykrel 00pa3ytoTcst B pe3ynbrare rerepo(epMeHTaTuBHOTO MOJIOYHOKHCIOTO OpOKeHuUs?

. Kakune Gakrepuu oCcymiecTBIsSIOT MOJIOYHOKHUCIIOE OpoKeHue?

. Kakue npuznaku xapakrepusyrot cemeiictBo Lactobacillaceae?

. Kaxue BU/IbI MOJIOYHOKHUCITBIX KOKKOB U TTaJI0YEK MCIOIB3YIOT IPH MMPOU3BOACTBE MPOIYKTOB MUTAHHS?

AN N kAW -

. Kakyto (hyHKIMIO BBIMOHSIOT MOJIOYHOKHUCITBIE OAKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBbIIIICHHO BayKHbIE OMOJIOTMUECKH aKTHUBHBIE BELIECTBA 00PA3YIOT IPOKKH?
9. Kakue peakiuu jexaTr B OCHOBE CIIUPTOBOTO OpOXKEHHsI?

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

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

12. Kakrie MUKpOOPTraHU3MBbl OCYIIECTBISIIOT MaclIsTHOKHCIOe OpoxeHue?

13. Ha ocHOBaHWY KaKUX MPU3HAKOB OIPEAEIIACTCS MPUHAIICKHOCTh OakTepuii kK poxy Clostridium?

14. Kakue cBoicTBa MacCISITHOKHMCIIBIX KJIOCTPUANM UCIIONB3YIOT MPU NOIYyYEHUE HAKOIUTEIBbHON KyJIBTYpbI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

1. Kak npoucxomut mporecc pukcanuu a3ota y 0akrepuii? B uem 3axitoqaercst 3K0JIOrHuecKoe U
IpaKkTU4ecKoe 3HaYeHue (puxcanuu a3zora?

. Kakue npencraButens OTHOCATCS K CBOOOAHOXKHUBYIIIUM a30THUKCaTOpam?

. Kakumu mpusnakamu xapakrepusyetcst pog Azotobacter?

. Kakue npencraBurens OTHOCATCS K CHMOMOTUYECKUM a30TPUKcaTopam?

. Kak mpoucxoaut o6pa3oBanue KOpHEBHIX KITyOeHBKOB? UTO Takoe OGakTepouapl?
. Kakoe BrusiHue oka3piBaeT KUCIOPOJ HA Mpoliece (hukcanuu azora?

. Kak mony4arot HakonureabHbIe KyJIbTypbl a30T(HUKCATOPOB?

e BN o) NNV, I NSRS I O]

. Kakue QyHKIIMM BBIMONHAIOT Karcynbl a30Tobakrepa? KakuMu MeTogaMu MOKHO BBISIBUTH KaIlCYJIbl IIPH
MUKpPOCKOITUPOBAaHUN?

9. Yto coboii nmpencrasiseT npouecc aMMoHupukanuu? Kakue MUKpOOpPraHU3MBbl y4acTBYIOT B 3TOM
npotecce?
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10. Yro coboii mpezcrapisiet nporecc HuTpupukanuu? Kakne MUKpOOpraHU3Mbl Y4acTBYIOT B 3TOM
npouecce?
11. Kakyro a3y HuTpudukanum ocymecTBisioT 0akrepuu poaa Nitrospira?
12. Kakyro ¢azy HuTpuduKaium oCymecTBIsoT bakrepuu poaa Nitrosococcus?

13. Kak MOXXHO NOJTY4YHUTh HAKOUTENBHYIO KYJIBTYpy HUTpUuIpyomux 6akrepuii? Kakue gpaxrops
UCIIOJIB3YIOTCS 111 CO3/IaHUS DJIEKTUBHBIX yCIOBHUIL?

14. Kakue kauecTBEHHbIE PEAKIIUU TTO3BOJISIOT BBISIBUTH HATMYHE HUTPATOB M HUTPUTOB B KYJIBTYPaTbHOM
SKUOKOCTH?

15. Yro coboii mpezcraisier nporecc qeHuTpuduranuu? Kakrue MUKpOOpraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

Tema 5. PaznooOpa3ue u cucremaruka Mukpoopranuszmos. (OIIK-5)
Jlekumus.
['pyrmmbl NpOKaprUOTHBIX OPraHU3MOB.
IIpakTH4Yeckoe 3aHATHE.
CrnupoxeTsl.
AdpoOHBIe, TOABWKHBIE CTIMPATICBUIHBIC WM N30THYThIE TPAMOTPHUIIATEIbHBIE OaKTEPHH.

W3Butsie popmel 6akTepuii. CanpoTpodHble U MapasuTHUECKUE MPEICTaBUTEH, PACIPOCTPAHEHUE U
SKOJIOTHSI.

HenonsuxHble rpaMoTpuIlaTeIbHbIe H30THYTHIE OAKTEPUH.

I'pamoTpunaTenbHBIE a3pOOHBIE U MUKPOA3pO(UIbHbIE MATOUYKUA U KOKKU. OO0I11ast XapaKTepHCTUKA.
JleneHue Ha ceMelicTBa.

CewmeiictBo Acetobacteriaceae. CemeiictBo Azotobacteriaceae. CemeiictBo Rhizobiaceae. CemelicTBo
Halobacleriaceae. CemeiictBo Legionellaceae. CemeiictBo Neisseriaceae. CemeiictBo Methylococcaceae.
CewmeiictBo Pseudomonadaceae.

®daxynbTaTUBHO aHA3POOHbIE TPAMOTPHUIIATENIbHBIE MATOYKH.

['pamoTpuLIaTenBbHBIE HECTIOPOOOPA3YIONIUE MAJ0uKH. PacpocTpaHeHre 1 posib B TOYBEHHBIX M BOIHBIX
JKOCHCTEMAX.

OO01mas xapakTepucTrKa, OTAeNIbHBIC MpencTaBuTend. Jlenenue Ha cemeiictBa. CeMencTBO
Enterobacteriaceae. CemeiicTBo Pasteurellaceae.

AHa’poOHBIE TPAMOTPHUIIATEIbHBIEC IPSIMbIE, H30THYThIEC WM CIIUPAJICBUIHbIC MATOUKH.

bakrepun, xapakTepu3yroImuecs: TMCCUMHUIISIIHOHHBIM BOCCTAaHOBICHUEM CEPBI WITU Cybdara.
Ocobennoctr MOPGHOJIOTHH B (PUZUOIOTHH. IKOJIOTHUECKAs POJIb B aHAYPOOHBIX IKOCUCTEMAX.

AHa3pOOHbBIE TPaMOTPHUIIATEIILHBIC KOKKH.
Pukkercun v XaMuIuN — OOJIUraTHbIe BHYTPUKJIETOYHbIE apa3uTbl. OCOOEHHOCTH MeTaboIu3Ma.
doTocHUHTE3UPYIOIMNE OaKTEPHUH.

dotoTpodHbIe GaKTepUH, OCYIIECTBISIOMUE OeCKUCIOpOoaHbIN poTocuHTe3. DoToTpodHBIE OaKTEepHH,
OCYILECTBIIAIONINE KUCIOPOAHBINA (POTOCHHTES.

AdpoOHBIE XeMOTUTOTPO(HBIE OaKTepHH U OIM3KUE K HUM OpPTraHU3MBI.
Bbakrepun, o6pa3yroriye CIM3UCTYI0 000JI0UKY.

[Topsnox Cytophagales.

[Topsinok Beggiatoales — Hutuateie popmbl OakTepUi.

XapaKkTepucTUKa CTeOETHKOBBIX, MOYKYIOIIUXCS U CKONB3SIIUX OakTepuii. Ckomb3siume 6akTepuy,
oOpa3yromue ionoBsie Tena. [lopsmok Myxobacteriales.

I'pammonoxurenbabie KOKKH. OcobeHHoCcTH Mopdonoruu. [enenne Ha noarpynmnsl. [loarpymnma aspo6os
(cemeticTBO Micrococcaceae).

[Toarpynmna (akyasTaTUBHBIX aHaIPOOOB (ceMeicTBO Streptococcaceae).
Cnopoo6pa3yrorniue 6akTepun. TUITBI CITOPOOOPA30BAHUS.

['pamMnoNOKUTENBHBIE TAIOYKU M KOKKH, 00pasyroiiue sH10cnopbl. Mopdonorus u ¢pusunonorus. Tumb
ciopoo6pazoBanus. Pox Clostridium. Pox Bacillus. Bacillus subtilis: xapakrepuctuka, 0COOEHHOCTH
OHTOI'€HE3a, IIOJIyYCHUE DJICKTUBHOU KYJIBTYPBI.
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['pamnonoxuTenbHble, HE 00pa3yoIIKe CIIop NaJoYKy npaBmibHOM hopmbl. Porn Lactobacillus.
MonouHokucisie 6akrepuu. [omodepmenTaruBHbIe U reTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE TAJIOUKH.

['pamnionoxuTenbHbIe, HE 00pa3yIoIIKe CIOp MAJIOYKU HelpaBMIIbHOU (hopmbl. OO0IIast XapaKTepucTUKa
rpymmsl. PaznooOpasue npeacrasureneid. Pox Actinomyces. Poxg Arthrobacter. ITneomopdusm. Pox
Bifidobacterium.

CamnporpodHsie 1 maroreHHbie kopuaedaktepun. Porx Propionibacterium.
Muxo6akrepuu. CanporpodHbie U aToreHHsle MUkoOakTepuu. Bo3Oyaurenu TyOepKynes3a u mpoKassl.

AXTUHOMMUIIETHI U POJICTBEHHBIC OpraHu3Mbl. OO0IIIast XapaKTeprCcTHKa, 0COOCHHOCTH MOP(HOJIOTHH 1
pasMHOXeHHs. PactipocTpanenue, sKoyiorus u npaktuaeckoe 3HaueHue. Kimacc Thallobacteria.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1 Muxomnasmer. Otaen Tenericutes, kimacc Mollicutes, mopsimok Mycoplasmatales.
2 CBolicTBa MUKOILIAa3M, O0YCIIOBICHHBIC OTCYTCTBHEM KJIECTOYHOM CTEHKH.
3 PacnpoctpaHeHnue u MecTa OOUTaHHUS.
4 PacnpocTpaHeHHE U MeCTa OOUTAHUS.
5 Canporpo(Hble U MaTOreHHbIE MUKOIIIA3MBI.
6 Apxebakrepuu. Otaen Mendosicutes.
7 OOuias xapaktepuctuka. OcodeHHOCTH MOP(OIOTUN U (PU3HOTIOTHH.
8 DkcTpemasibHBIC apxeu. PacripocTpaneHue, Mmecta 0OOUTaHUS U POJIb B IPUPOJIE.
9 Pa3nooOpasue apxebakTepuil.
10 Mukpockonu4ecKue rpuoBbl.
11 Mopdonorus u puznonorust rpu6HON Ki1eTkU. CocoObI MUTAHUS U PA3MHOXKCHUS.
12 DKomoruveckue rpyIibl TPUOOB U X MPAKTUYECKOE 3HAYCHHE.
13 OcoOeHHOCTH CUCTEMATHKH IPOXKKEBBIX TPHOOB.

Tema 6. [leiicTBue (pakTOPOB BHELIHEH cpeAbl HA MUKPOOPTaHU3Mbl. JKOJIOTUsI MUKPOOPTraHU3MOB.
(OIIK-5)

Jlexnus.
JleticTBre (pakTOpOB BHEIIHEH CpeIbl HA MUKPOOPTaHU3MEI.
dusnueckue, XUMUYECKHE U Ouoioruyeckue (akTopsl, HUX BIMSHHE Ha MHKpOOpraHusmbl. Poct
MHUKPOOPIaHU3MOB B 3aBUCHUMOCTH OT Temmeparypbl. OcoO€HHOCTH MCUXpO(UIOB, Me30(HUIIOB,
tepmoduiioB. [lpuumnabl ncuxpopunuu U TepMopminu. TepMOyCTOWYMBOCTh BETETATUBHBIX KIIETOK
Pa3IUYHBIX MUKPOOPTaHU3MOB, YHJIOCTIOP OAKTEPHH U APYTHX MOKOSIIUXCSA GOPM.
Bnusiaue runpocrarndeckoro namineHus. Ocmorndeckoe jaaBieHue. OcoOeHHOCTH OCMOQMIOB U
ranouios.
Wzny4yenus u ux neiicTBUe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTH MUKPOOPTAaHU3MOB K YIIBTPa(UOIECTOBBIM
JyyaM ¥ MOHU3UPYIOLUM U3IydeHUsIM. PoTopeaKkTuBalys.
Poct MUKpOOPraHU3MOB B 3aBUCUMOCTH OT BIQXKHOCTH. YCTOWYMBOCTH K BBICYIIMBaHUIO. JInodunmnszanus.
3nauenue pH cpens. llenoveycroitunBbie, KUCIOTOYCTOMYHMBBIC U allU10(QUITEHBIE MUKPOOPTaHU3MBI.
OTHOIIEHHE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AlpoObl, (axylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,
MHUKPOa’pOPHIBHBIE U MUKPOAIPOTONIepaHTHBIE (hOpMBl. BO3MOXKHBIE TPUYUHBI HHTUOUTOPHOTO JIEHCTBUA
KHCJIOPOJia Ha CTPOTre aHadpoObl. PocT pa3nuuHbIX a3po00B B 3aBUCUMOCTH OT COJACPKAHUS KUCIOPO/Ia.

JletictBue  Omomormueckux  (akTopoB Ha  MUKpoopraHu3Mbl. DOpMbl  CUMOMOTHYECKHX U
AHTArOHUCTUYECKUX  B3aMMOOTHOILIECHHH  MEXIy  MHUKpPOOpraHM3MaMu. THUIbl  B3aUMOJCUCTBUI
MHUKpPOOPTaHU3MOB C PACTEHUSIMH, )KUBOTHBIMHU U YEJIIOBEKOM.

[ToHATHE «IMTaTENbHBIE U AHTUMHUKPOOHBIE BemecTBay. [Ipupona u npoucxoxaeHne (aHTHOMOTUYECKOE U
OMOTHYECKOE) aHTUMUKPOOHBIX BemiecTB. CrnennuIHOCTh U MEXaHU3M AeUCTBUS. MHUKPOOOCTaTHYECKH
1 MUKpoOomaHbIHN 3¢ dekT. [IpumeHenne aHTHOUOTUKOB U MepBI OE30MTaCHOCTH.

B3aumooTHOIIEHHST MUKPOOPTaHU3MOB MEXy cO00M U ¢ ApyrumMu opranudmMamu. CUMOU03 U aHTUOHO3.
®opMbl CUMOMOTHYECKUX B3aUMOOTHOLICHUIM MEXIy opraHu3Mamu. Paszmuusble ¢opMbl aHTaroHU3Ma,
(akTHYeCKOe UCIIOIb30BaHNE AaHTArOHU3MA B ME/IULIMHE U CETHCKOM XO35HCTBE.



MukpoopranusmMbsl U pacteHus. Pusocdepnas u osmudurHas wmukpoduiopa. CumbuoTHUYecKue
B3aMMOOTHOIICHUSI MEXJY MHUKpPOOPraHM3MaMu M pPAacTeHHsIMU (KIyOeHbKOBBIE OakTepun M OOOOBbIE
pacTeHusi, MUKOpPH3HI U 1Ip.). PUTONATOTeHHBIE MUKPOOPTaHU3MBI.

HopmanbHast ~ mukpoduopa  yenoBeka W KHUBOTHBIX.  CHMOMOTHYECKHME  B3aMMOOTHOILIECHUS
MUKpPOOPTaHU3MOB U KUBOTHBIX.

[Tapa3utu3mM W MaTOreHHbIE MHUKPOOpPraHW3Mbl. DakTopsl, O0OYCIOBIMBAIONIME ITATOTEHHOCTh H
BUPYJICHTHOCTh. EMWHHIIBI W3MEPEHUS BHPYJICHTHOCTH. YCJIOBHO MAaTOTCHHBIE MHUKPOOPTaHU3MBI.
OOpa3oBaHue MHKPOOpPTaHM3MaMH TOKCHHOB. [loHsATHE 00 WMMYyHHTETE. YCIOBHO-TIATOTCHHBIC
MHUKpPOOpPraHu3Mbl. Bo3OyauTenn onacHbIX 3a001eBaHUM.

DKONIOTUsl MUKPOOPTaHU3MOB.

buocdepa u pacnpocTpaHeHue MUKPOOPTaHU3MOB. JKOJOTUIECKUE HUIIU U IKOCUCTEMBIL. UUCIEHHOCTh U
pa3zHooOpa3re MUKpOOPTaHU3MOB B SKOCHCTEMaX: B TIOYBE, BOIoeMax U atMocdepe.

Mukpodnopa mouB. OCHOBHBIE TpyNIlbl MOYBEHHBIX MHMKPOOPraHU3MOB. Poilb MHKpOOpPraHu3mMoB B
MOoYBOOOPA30BaTENIbHBIX MpoOIeccax M IUIONOPOJMHM TMOYB. Y4YacTHE MHUKPOOPTaHW3MOB TIIOYBHI B
ouonerpanaiy 3arpsa3HeHUH.

Muxkpodiopa Boabl. 3Hau€HHE MHKPOOPTaHM3MOB B MEPBUYHOMN MPOIYKIMH BOJOEMa M MHUHEpAIU3alUU
OpraHMYEeCKHX BeliecTB. bronoruuecke MeToibl OUUCTKU CTOUYHBIX BOI.

Mukpodaopa Boszmyxa. Pomb MUKpoOpraHu3MOB B KpPyroBopoTe Ta30oB armocdepbl. MeTompl
0aKTepUOIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaIU3a MUKPOGIIOPHI MTOYBBI, BOJbI, BO3/AyXa.

IIpakTnyeckoe 3ansATHE.
Muxkpodiopa 0OEKTOB BHEIIHEH CpeIbl.
[1nan npoBeneHMs 3aHATHUS.
1 Mukpodmopa moyBs
2 Mukpoduopa Boas
3 Muxkpodopa Bo3ayxa
4 MuKpoOHOJIOrMYECKOE 3arps3HEHUE OMOIOTHYECKOTO ChIPhS
5 Unentuduxanus MUKpOOPTaHU3MOB
3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
1. Kakue (axTopsl cpepl BIUSAIOT Ha PacpoOCTpaHEHHEe MUKPOOPTaHU3MOB B Ipupoze?
2. Uem 00BsICHSACTCS IIUPOKOE PACIIPOCTPAHCHHE MUKPOOPTAHU3MOB B TIpUpoIe?
3. KakoBa posib MUKPOOPraHM3MOB B II0YBE, BOJIE U BO31yXe?

4. Yto mipencTaBisieT co0oit MUKpoQIIopa Bo3ayXa OTKPHITHIX MECT M 3aKPBITHIX MToMernieHni? Kakue
CYLIECTBYIOT KPUTEPUU YHCTOTHI BO31yXxa?

5. Kakue MUKpOOpraHu3Mbl MOTYT MPUCYTCTBOBATh B Bo3ayxe? Kak onpeaenuTs ux KoJau4ecTBO?

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
*  TEKyIHUHd KOHTPOJIbL — 50 OamioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
* mpeMuasbHBIC OaiuTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios

/ cpe3sl
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Muxpobuomnoru
. Uctopus,
paszensl,
METOIBL.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpaUMOHATBHOCTH UCIOIB30BaHUS BPEMEHH,
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

OTBCACHHOI'O Ha

Brmonne
HHE
MIpaKkTH4IeC
KoM
paboThI

CryneHTBl B paMKax CaMOCTOATEIHHON pabOTBl B MallbIX TPYyIax
MpopalaThIBalOT yKa3aHHBIE TEMbl W BBHITIONHSIOT TPAKTHYECKUE
paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
OayiaM paHXHpyeTCs

or 1 no 5.

Tectupos
aHue

Tect coctout u3 15 Bompocos.

5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
TecTe

3 Gama — CTyAEeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpoCoB B TecTe
1 Gamy — cTyZIeHT paBMWIIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TeCTe.

Menee 25% mpaBIIIBHBIX OTBETOB 0AJJTOB HE JAET.

Mopdomnorus u
(yHKIMOHANTbHA
sI CTPYKTypa
OakTepuanbHOM
KIIETKH.

Brmonne
HHE
MPaKTHYIEC
KoM
pabots

CTyneHThl B paMKaX CaMOCTOSATEIBHOH pa0OTBl B MallbIX TPYyIIIax
MpopabaThIBAIOT yKa3aHHBIC TEMbl W BBHITIONHSIOT TPAKTHYCCKUE
paboThI, pe3ynbraThl O(OPMIISIFOTCSI B BHUJAE OTUYETOB, OIICHKA II0
OayiaM paHXUpyeTcs

or 1 mo 5.

[Tutanue u poct
MUKPOOPTaHU3M
OB.

Brmonne
HHE
MPaKTHYIEC
KoM
pabots

CTyneHThl B paMKaxX CaMOCTOSATEIBHOH pa0OTBI B MallbIX TPYyIIIax
MpopabaThIBAlOT yKa3aHHBIC TEMbl W BBHITIONHSIOT TPAKTHYCCKUE
paboThI, pe3ynbTaThl O(OPMIISIFOTCSI B BHUJAE OTYETOB, OIICHKA II0
OayiaM paHXUpyeTcs

oT 3 mo 5.

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

5 0ajmIoB — CTYIEHT NpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
TecTe

3 Ganna — CTyAEHT npaBHiIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
1 Gann — cTyaeHT npaBUWIIbHO OTBeuaeT Ha 25-50% BOIpPOCOB B TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE JAAET.
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DHepreTUUeCcKu
eu
OMOCHHTETHYEC
KHE TIPOIIECCHI.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OINHOTO HEAOoYeTa, WIIH
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.
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PaznooOpa3ue u
cHCTEeMaTHKa
MHUKPOOPTaHU3M
OB.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Tectupos
aHue

Tect coctout u3 15 Bompocos.

5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% Bompocos B
TecTe

3 Gamya — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpOCOB B TeCTe
1 Gamy — cTyZIeHT MpaBMWIIBHO OTBedaeT Ha 25-50% BOMPOCOB B TeCTe.

Menee 25% mpaBHIIBHBIX OTBETOB OAJJTOB HE JAET.
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HelicTBue
¢dakxTopoB
BHEIIHEN CpeIbl
Ha
MHUKPOOpPTaHU3M
Bl. DKOJIOTUS
MHUKPOOpPTaHU3M
OB.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBINMONHUI HE MEHEe IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OINHOTO HEAOoYeTa, WIIH
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJIMYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.
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7. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- 32 TIPOEKT, BHINOJIHCHHBIH 10 3aka3ly paboromarens W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl IMpakTHUECKHX 3aHsATHi — 10
0aIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl M0 TEMaTHKE B
pamMKax qUCIUILTUHBL — 10 6aos;
- y4acTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAJAE IO TEMAaTHKe
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.

8. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6GamroB — CTYIEHT pacKphUl OCHOBHBIC BOTPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTIUIHOM.

9. |WupuBuIyanbHBIC 3aaHUS, 70 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro

C TMIOMOILBIO0 KOTOPBIX KOHTPOJISI 1 KOHTPOJBHBIC CPE3bl
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
10. HUroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOanmpHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinosHeHne NpaKTH4eCKoil padoThI

Tema 1. Mukpo6uonorus. Mcropust, pa3nenbl, METOBI.

3ananue 1. [ToqroroBuTh COOOIIEHUS O MHOTOOOpa3MH MUKPOOPTaHW3MOB, UX POJIH B MIPUPOJIE U KU3HU

YCIO0BCKa.

3amanue 2. [103HaKOMUTBCS ¢ KPATKOM UCTOPHEH MUKPOOUOIOTHH M COCTaBUTh TAOIHITY «XPOHOJIOTHS

MUKpPOOHOJIOTUYECKUX OTKPBITUI.

3amanue 3. 3amonHUTE cleayronlyo Tabmuity: Tabmmia 1. TeMmnepaTypHbIi pe)xuM MPH pa3TMIHbBIX

croco0ax TEPMUIECKON CTEPUITN3ALIUT

Tema 2. Mopdonorus u pyHKIIMOHAIbHAS CTPYKTypa OaKTepUaIbHON KIETKH.

3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:

1. KakoBbI nipenesnsl qudQepeHranuy y mpokapruoT?
2. Kak xoppenupyeT Mmopdonorust ¢ XuMu4ecko QpyHKIuei y 6akrepuii?

3. YTO 1OMKHO MPUCYTCTBOBATh B Cpejie, UTOOBI KyIbTypa pocia?
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3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:

OTtBeyast Ha BOMPOCHI Ta0J. 1, B COOTBETCTBYIOIIMX I'padax mocraBsre 3HAKU (+) i (-).
Tabnuma 1. XapakrepucTrka KI€TOUHOW OpraHU3aIllii MUKPOOOB

Tema 3. [TuTanue u pocT MUKpPOOPTaHU3MOB.

3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:

1. B ueM omiinune 3HEpreTHKH GoToTpOoPHBIX U XeMOTPOPHBIX OPraHU3MOB?

2. Moxet 11 XeMOTpOo(HBIN OpraHnu3M Pa3BUTHCSA B MOJIE TEPMOIMHAMHYECKON YCTOWYHUBOCTH CyOcTpaTa
peakuuun?

3. Kakue dhoToTpodHbIC OpraHr3Mbl pa3BUBAIOTCS B TI0JIE TEPMOAMHAMUYECKON YCTOMYMBOCTH CyOCTpara
peakuuun?

4. Bo3MOXXHO JIM HCTIOIB30BaHUE KIIETKOM YHEPTUHU HE CBA3AHHOM C NMEPEHOCOM JJIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCHMOCTb SHEPreTUKH KJIETKHU OT KOHLIEHTPALUU BEIlleCTBa B cpeje?

6. Kak momnep:xuBaroTCs B KJIIETKE YCIOBUS, 00ECTICUNBAIOIINE €€ KUZHEICATSIbHOCTD?

7. BO3MOXXHO 1T HapyIIEHUE ETOCTHOCTA MEMOPaHbI Y POKAPUOTHOTO OpraHu3Ma’?

8. Kakue peaknuu CBSI3bIBAIOT IUTO30JIb IIUTOTUIa3MbI ¢ MeMOpaHHbIM anmaparom? C pubocomamu?
9. KakoBo 3Ha4eHHe 3anacHbIX BemecTs st pororpodos? s xeMoTpodon?

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

1. OxapakTepu3yiTe Mo CaeayroIei cXeMe MPOIMMOHOBOKHUCIIOE OpOKEHUE

- UCXOIHBIN cyOcTpaT(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS IPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3bIBAIOLINE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

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

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCIIOBUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCA TP U3MEHEHUH YCIOBUI

- CyMMapHbI YJHEPTETUUECKUIN BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOLIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3. OxapakTepu3yulTe 1o CIeayIomeld cXxeMe CIIUPTOBOE OpOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCIIOBUS TPOTEKAHUS TPOLiecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPI'aHU3MbI, BBI3bIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OpPOKEHUS
4. OxapakTepu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIIOE OpokeHHe
- HCXOIHBINA cyOcTpaT(bl)

- MOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCIIOBUS TPOTEKAHMS IPOLECcCca, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHUH YCIOBUI

- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3amanue 3. 3amonHss Tabnuiy 1, mpuBeauTe B HEM KOHKpeTHBIC TpuMepbl. Tabmuma 1. CiocoOsr
MOJTyYEHUs JHEPIUH MUKPOOPTaHU3MaMHU.
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KounrtpoJsbHnasi padora

Tema 4. DHepreTuecKkre U OMOCUHTETUYECKHE MTPOIIECCHI.

1 Ilpeamer u 3a1a4 MUKpOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMonoruu. 3HauyeHue
MHUKPOOHOJIOTUH B HAPOJTHOM XO3SICTBE M MEAULIMHE.

2 Dransl pa3BUTUSI MUKPOOHONIOTHH. POb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHU HAyKH O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIE HAIIPABICHUS PA3BUTHSA COBPEMEHHOM MUKpoOHonoruu. HoBbie HarpaBieHNs B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NTPUMCHCHUC.

5 TIpokapuoThl — OCHOBHOM OOBEKT U3YYCHHSI COBPEMEHHON MHUKPOOUOIOTHH. XapaKTEePUCTHKA
IIPOKAPUOTHBIX OPTaHU3MOB. J[Be BETBH MTPOKAPUOT: apXeH U 3yOaKTEePHH.

Omnpoc

Tema 1. Mukpo6uonorus. Mctopust, pa3nenbl, METONBI.

. Kakue paxktopbl 0ka3pIBaloOT BIMSHUE HAa YUCIEHHOCTh MUKPOOPIaHU3MOB B BojjoeMax?

. [lepeuncnure nmokazareau CaHUTAPHO-TUTHEHUYECKOM OLEHKH BOJIBL.

. Kak mpoBoauTcst caHuTapHO-MHUKPOOHUOIOTMYECKUNA aHATTN3 BOJBI?

. Kakrie MUKpOOpraHu3Mbl OTHOCSITCSI K CAaHUTapHO-TI0Ka3aTenbHbIM? YTO OHM XapaKTepu3yroT?
. Kakue nokasarenu XxapakTepu3yoT YUCTOTY BOJJOEMOB M MUTHEBOM BOJIbI?

. Kakue akTopbl 0ka3piBalOT BIUSHUE HA PA3BUTHE MUKPOOPTAaHU3MOB B MOYBE?

. Kakue BubI 3arpsi3HeHnid MOUBBI M BOJIBI OTHOCATCS K HanOoJee omacHpM? Kak mpoucxoaut

CaMOOYHILIEHUE TTOYBLI U BOALI?

8. Kak MOXHO onpeiesiuTh YUCIEHHOCTh MUKPOOPTaHM3MOB B TTOUBE?
TecTupoBanme

Tema 1. Mukpobuonorus. Victopus, pa3aenbl, METOIBI.
1. Kak Ha3bIBatOTCS MPOLIECCHI MTEPEXO/IA CIOKHBIX A30TUCTHIX BEUIECTB B COCIMHEHNE aMMHaKa?
Hurpudukanuei
AMMoHuUKaIuein
bpoxennem
Jdenurpudurkanuei
2. Hurpudukanus — 310. ..

IIpouecc okuciaeHUss aMMHAKA 10 HUTPATOB U HUTPUTOB

[Ipouecc okucaeHUs KUPaA B NINLEPUH U )KUPHBIE KACIIOTHI

[Ipouiecc okucneHus IIIOKO3bl B JMMOHHYIO KUCIIOTY

IIpouecc OKUCIEHUS HTWIOBOIO CIIUPTA B YIIICKUCIIYIO KUCIIOTY

3.

MHUKpOOpPraHU3Mbl CIIUPTOBOTO OPOXKEHUS — 3TO. ..

Bupycol

AKTHHOMHUIIETEI

bakrepuodaru
Apoxxn

4.

Kakne MUKpOOpraHu3MBl SBIISIIOTCS aBTOTPO(HBIMU?



azoTobakTep

XeMOCHHTe3Upyolue i GOTOCMHTE3UPYIOIIMe 0aKTePpHH
TPOKIKU, MOJIOYHOKHUCITBIE OAKTEPUN

XJIaMUJUH

5. ABTOTpO(BI MPU UCTIOIB30BAHUHM MUHEPAJILHOTO a30Ta MEPEBOIAT €ro B popmy:
HUTPUTOB

HUTPATOB

aMMHaKa

aMUHOKHCIIOT.

6. Kakne MUKpoOpraHn3Mbl y4acTBYIOT B (pukcanuu atMmochepHoro a3ora?
MICEBIOMOHAC, HUTPOOAKTED

a30To0aKTep, pu300MyM, IUAHOOAKTEPUH

Oanunnyc, XJIOPOKOK, (haru

KHILIEYHAs NalI0uKa, JPOXKKU, MyKOp

7. Iukn TpukapOOHOBBIX KUCIOT OTHOCUTCS K MPOIIECCY:
AbIXaHUSA

OpOXKEeHHSI

¢dborocuHTE3a

DIMKOJIN3a

8. B ocHOBe roMO(epMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOYKCHHUS JICHKHT:
¢dorocunTes

aHa00JIN3M

IIMKOJIN3

KaTa0OoJIN3M

9. Cnoco0 mosry4yeHus 23Hepruu, mpu kKotopoM AT® obpasyeTcs B mporecce aHadpOOHOTO OKUCICHHS
OpraHUYECKHX CyOCTpaToOB B peakIusix cyocTparHoro ¢hochopuinrupoBanus.

1) porocunTes
2) npIXaHue

3) Opo:keHue
4) napa3suTusm

10. AnaspoOHoe mpeBpaiieHue caxapa moj AeCTBHEM MOJIIOYHOKHUCIIBIX OaKTepuil ¢ 00pa3oBaHuEM
MOJIOYHOM KUCJIOTBI — ATO. ..

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

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa
Tunossie Bonpocsl 3xk3amena (OIIK-1, OITK-4, OIIK-5)

1 Ilpeamer W 3aga4ul MHUKPOOMOJIOTHM, €€ MECTO U pOJIb B COBPEMEHHOM OWOJIOTMH. 3HayeHHE
MHUKPOOHOJIOTUH B HAPOJTHOM XO3SICTBE M MEAULIMHE.
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2 Dranbl  pa3BUTUS  MHKpoOOWONoruH. Ponb OT€UeCTBEHHBIX YYEHBIX B pa3BUTHM HAyKd O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIC HampaBlIEHUS pPa3BUTHS COBPEMEHHOH MuKpoOuonmorun. HoBbele HampaBieHust B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NIPUMCHCHUC.

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. DHIOCHOphl. WX cTpoeHue, (U3HONIOTHYECKOe TpeAHa3HAuYCHUE. OTarbl
(dbopMHUpOBaHUS SHIOCIOPHI.
8 CrpoeHue mpoKapuOTHOU KIETKHU.
9 CocraB u CTpoeHHE KJIETOYHBIX CTEHOK y MpokKapuoT. KileTouHble CTEHKH TrpaMmoiIOKHUTEIbHBIX U
rpaMOTpHULIATENIbHBIX OaKTepUl.
10 CdepornmacTsl, mpoToruiacTsl U L-popMbl 6akTepHid.
11 INomBmwxkHOCTB y GakTepuii. XKryTuku, akcuanabHble puOpHiIIbl. MeXaHu3M JIBHKECHUS Y OaKTEepHIA.

12 CoctaB ¥ OCOOCHHOCTH OpTraHHW3alldd TEHETHYECKOro ammapara Oakrepuil. BHexpomocomHbIe
3JIEMEHTHI HACJIEICTBEHHOCTH ITPOKAPUOTOB.

13 MemOpaHHbBIE CTPYKTYPBI KIICTKH.
14 Ilutomua3ma 1 KJIETOYHbIE BKIKOUEHUS IPOKAPUOTHON KIIETKH.
15 Knaccudukaiys MUKpOOPTaHU3MOB, HOMEHKJIATypa U JUATHOCTHKA.

16 3nauenne  MOpPGOIOTUYECKUX,  IUTOJIOTHYECKUX,  KyJIbTypaldbHBIX,  (DU3HOIOTHUYECKUX U
OMOXMMHYECKUX MPU3HAKOB JIUIsI CHCTEMAaTHKH OaKTepHil.

17 XapakrepucTuKa OT/IEIOB IPaMOTPHUIIATENLHBIX, TPAMIIOIOKHUTEIBHBIX, MUKOTLIIA3M U apXxeOaKTepHil.

18 U3Buthie hopmbl OakTepuii. CanpoTpodHble U Tapa3uTHIECKHUE TTPEACTABUTENH, PACTIPOCTPAHEHUE U
JKOJIOTHSI.

19 I'pamoTpunaTebHBIC HECMTOPOOOpa3yIoImue Mad0odKd. PacmpocTpaHeHWe W poJib B TOYBEHHBIX U
BOJIHBIX KOCHCTEMaX.

20 OGnuraTHbIC BHYTPUKIICTOUHBIE Tapa3uThl. OCOOEHHOCTH METa0O0IU3Ma.

Tunosble 3aganua 1 3x3amena (OIIK-1, OIIK-4, OIIK-5)

1 CpaBHHTE KpUBBIE POCTa MUKPOOPTaHU3MOB TPU MOJTYYESHUU NEPBUYHBIX U BTOPUYHBIX METaOOIUTOB
B OMOTEXHOJIOTUYECKOM IIPOM3BOICTBE.

2 Kak u3BecTHO, IPOU3BOACTBO BUTaMuHa B12 OTHOCHTCS K YMCTO OMOTEXHOIOTUYECKOMY CIIOCO0Y €ro
NOJyYyeHUs, KOIZla B KauecTBE IPOAYLEHTA JAHHOIO BHUTAMUHA HCIIOJB3YIOTCS IPOINHMOHOBBIE
6axrepuu. [Ipeanoxure onTUMaIbHBIN MEeTO (PepMEHTAIIMH U YCIOBUH €€ IPOBEICHHS.

3 Inst 3¢p¢deKTHBHOTO TPOBEAEHUS OWOTEXHOJIOTHYECKOTO TMpoliecca OONbIIOe 3HAYEHUE HWMEET
MUTaTeNIbHasl cpefla, B KOTOPOM MHMKPOOPTraHU3MBI-IPOoAyleHThl BAB wucnons3yloT B KadecTBe
MCTOYHMKA a30Ta pa3IMYHbIE a30TCO/EPKalIe COSANMHEHHUS, COAepKallue aMUHHBIA a30T UM HOHBI
ammonus. Kakue ycnoBus mnpoBeaeHHs (GEpMEHTAlMU [0 HCTOYHMKY a30Ta MpHU MOJy4YEeHUU
AHTUOUOTHUKOB OYIYT SBISATHCS ONTUMAIbHBIMU?

4 B mporecce OMOCHHTE3a aHTHOMOTHUKOB OOJIBINIOE 3HAYEHHWE MMEET COJEp)KaHHe YIIepoza, a3oTa U
docdopa B nutarenpHOU cpere. Kak BiuseT M3MEHEHHE COAEPKAHMSI ITHX BELIECTB HA IPOIECC
OMOCHHTE3a BTOPUYHBIX META0OIMTOB, U Ha TIpoliecc GepMEHTAITUH B 1IeJI0M?

5 Tlpu nosly4eHNH N€HHO-WHKEHEPHOTO MHCYJIMHA KAaKME MUKPOOPTaHU3MBbI UCIIOIB3YIOTCS B KaUeCTBE
NPOAYLIEHTOB?

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
TOCTHKEHHMSI pe3ynbTaTa)
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«OTIINYHO
(85 - 100 6anoB)

OIIK-1

Hwmeer mnpexacraBieHue 00 akTyaJlbHBIX MpOOJIeMax, OCHOBHBIX
OTKPBITHSX B 001aCTH COBPEMEHHOW MUKPOOHOIOTUU. AHATTU3UPYET
TCHACHIUNU PA3BUTUA HAYYHBIX I/ICC.HGI[OBaHI/Iﬁ U MOPAKTUICCKUX
pa3paboTok B cdepe coBpeMeHHOH Mukpoduonoruu. CBOOOAHO
dbopMynHpyeT WHHOBALIMOHHBIC TPEUIOKEHUS IS PEIICHUS
HCCTAaHAAPTHBIX 3a1a4

OIIK-4

HNmeer mnpexacraBieHne 00 axkTyallbHBIX MPOOJIeMax, OCHOBHBIX
OTKPBITUSAX B OOJACTH COBpEMEHHOW MuKpooOmosioruu. CBOOOIHO
(bOpMyITUPYETUHHOBAIIMOHHBIE —~ TPEMJIOKEHUS  JUISL  PEIICHHS
HECTAHJIAPTHBIX 337124

OIIK-5

HNmeeT BBICOKMI YpOBEHb 3HAHHMI MO MPEIAMETY, MPOCIECKUBAET
MEXIUCLUUIUIMHAPHBIE CBSA3HM. Brajeer meTomamu IUIaHUPOBAHUS U
MPOBEJCHUSI  AKCIEPUMEHTAIBHBIX M  PACYETHO-TEOPETHUYECKHUX
HUCCIIEJOBaHUH.

«XOPOIIIO
(70 - 84 6amnoB)

OIIK-1

AHanM3upyeT TEHICHIMW pa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX pa3pabOTOK B chepe COBPEMEHHOW MHUKPOOHOIOTHHU.
@opMynHpyeT HWHHOBAIIMOHHBIC TPEMIOKEHUS JUIA  PEIICHUS
HECTAHJIAPTHBIX 33724

OIIK-4

AHanm3upyeT TEHICHIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX Pa3pabOTOK B chepe COBPEMEHHOW MHUKPOOHOIOTHHU.
@opMynHpyeT WHHOBAIIMOHHBIC TPEMJIOKEHUS Ui PEIICHUS
HECTaHJIAPTHBIX 3324

OIIK-5

Nmeer xopommii ypoBeHb 3HAHMU TO NPEAMETY, MPOCICKUBAET
MEXIUCLUUIUITMHAPHBIE CBSA3HU. Brajeer mMeTomamu IUIaHUPOBAHUS U
MPOBEJCHUSI  AKCIEPUMEHTAIBHBIX M  PAaCYETHO-TEOPETHUYECKHUX
HUCCIIeqOBaHUI

«YZIOBJIIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-1

AHanm3upyeT TEHICHIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX pa3pabOTOK B chepe COBPEMEHHOW MUKPOOUOIOTHH

OIIK-4

AHanmm3upyeT TEHICHIIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX Pa3pabOTOK B chepe COBPEMEHHONH MUKPOOHOJIOTHH.

OIIK-5

Nwmeer 6a3oBbIii ypOBEHb 3HAHUH 1O mMpeaMeTy. Brmageet metomamu
TUTAHUPOBAHUS u MIPOBEICHHUS AKCMEPUMEHTAIBHBIX u
pPacueTHO-TEOPETUUECKUX UCCIIETOBAHUM

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

OIIK-1

He ananu3upyeT TeHIEHIMM pPA3BUTUS HAYYHBIX MCCIIECOBAHUN U
MPAaKTUYECKUX pa3paboTOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
peleHHs HeCTaHAaPTHBIX 3a/1a4

OIlK-4

He ananusupyeT TeHIEHIMM PA3BUTUS HAYYHBIX MCCIIEOBAHUN U
MPAaKTUYECKUX pa3paboToOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
pelIeHNs HeCTaHAAaPTHBIX 3a/1a4

OIIK-5

Nmeer Hu3KHMKM ypOBEeHb 3HaHUM 10 mpeamery. He Bmaneer
METOJaMH IUIAHUPOBAHUSA U IPOBEACHUS HKCIEPUMEHTAIBHBIX H
Pac4eTHO-TEOPETUYECKUX UCCIIEIOBAHUM

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCUMIUIMHBI, B TEPBYIO oOdepenb OOy4arolUMMCs HEOOXOIUMO O3HAKOMHTHCS
copepkanueM paboueit mporpammbl nucuuruinabl (PIT[), xotopas ompexpensier coiep:kanue, o0ObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.



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

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CooituakoB B.b., Kapanaim M.M. Mukpo6uonorusi, BUpyCOJOTHUSI M MMMYHOJIOTUSI: PYKOBOJCTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: 'DOTAP-Menua, 2015. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970435755 .html

2. CooituakoB B.b., Kapanaim M.M. MukpoGuonorus, BUPyCOJIOTUS U HUMMYHOJOTHS: PYKOBOJICTBO K
nabopaTopHBIM 3aHATUAM : yueOHoe mocobue. - MockBa: ['DOTAP-Menua, 2014. - 320 c. - Tekcr :
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970430668.html

3. 3BepeB B.B., boituerko M.H. MenuinHackass MUKpOOHOIOTHSI, BUPYCOJIOTHSI 1 UMMYHOIorus. Tom 1. :
yueOHnk. - MockBa: 'DOTAP-Menuna, 2016. - 448 c. - Tekcr : snexkrponHsii / DBC «KoHcynbTaHT
CTy/IeHTa By3a 1 MenBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970436417.html

4. 3epeB B.B., boituenko M.H. Menuuunckass MUKpOOHOJIOTHS, BUPYCOJIOTUS M UMMYyHostorus. Tom 2. :
yueObHuk. - MockBa: 'DOTAP-Menua, 2014. - 480 c. - Tekcr : anexrponHsiit / ObC «KoncynbraHt
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970429150.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Jxent k.M., Jléccaep M.JIx., Tompnen JI.A. CoBpeMeHHass THIIEBas MUKPOOHOJOTHS : ydeOHOe
nocobwue. - Mockga: Jlaboparopus 3nanuii, 2014. - 886 c. - Tekct : anekrponHsIit // D9bC «KoncynsranT
CTyZIeHTa By3a 1 MeBy3a [caiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html



2. Kypanosa H. I. Mukpo6uonorus : yaeOHoe nocodue, 2. Merabonusm mpokapuor. - Mocksa: [Ipomereid,
2017. - 100 c. - Tekcr : snexkrponsbiii / ObC «YHuBepcurerckas O6ubnmuoreka onnmaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=483200

3. 3BepeB B.B., boituenko M.H. Mukpo6uosorus, BUPyCOJIOTHS: PyKOBOACTBO K MPAKTUYECKUM 3aHATHUSM !
yuebHoe mocobue. - MockBa: 'DOTAP-Menua, 2017. - 360 c. - Tekcr : snexrponusii // DBC

«Koncynprant CTyZACHTa By3a 51 Me/By3a [caiiT]. - URL:

https://www.studentlibrary.ru/book/ISBN9785970440063.html

4. Anemina E. C., [Ipo3znosa E. A., Pomanenko H. A. KynsTuBupoBaHHE MHUKPOOPTraHHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOTO Tpoliecca : yuyeObHoe nmocobue. - OpenoOypr: Yaupepcutet, 2017. - 192 c. - Teker :
sanektpoHusit  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743

5. HerpycoB A. U., KotoBa U. b. Mukpo6uosorusi: Teopust u npaktuka B 2 4. Yacts 1 : YueOHHMK mms
By30B. - Mocksa: FOpaiit, 2020. - 315 c. - Tekcr : anexrponnsii // D9bC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/450147

6. HerpycoB A. U., KotoBa . b. Mukpobuonorusi: Teopust u npaktuka B 2 4. Yacte 2 : YueOHUK 1ist
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekct : anekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/451769

7. EmueB B. T., Mumyctun E. H. Cenbckoxo3siiicTBEHHass MHKPOOHOJIOTHS : YYEOHHK JUIsi BY30B. -
Mocksa: HOpaiit, 2020. - 197 c. - Tekcr : anexkrponnbsii // OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452968

8. Emue B.T., Mumyctun E.H. Cenbckoxo3siicTBeHHass MUKPOOHMOJIOTHS : MpaKTHYECKOoe mocodue. -
Mockga: FOpaiit, 2019. - 204, [1] c.

9. KcenodontoB b.C. OcHOBBI MUKPOOHOJIOTHH U JKOJIOTHYECKOW OMOTEXHOJIOTHH : yuyeOHOe Mmocoowue. -
Mocksa: UJ] "®OPYM", UHOPA-M, 2018. - 220 c.

6.3 VHbpIe NICTOUHMKMU:

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

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

. Pycckuit menunmHckuii cepsep - http://www.rusmedserv.com

. Mon6uo.py - http://molbiol.ru/

. MukpoOGuomnorus - http://microbiology.ucoz.org

. Menynusep - http://meduniver.com

. The Microbiology Society - http://www.microbiologyonline.org.uk
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7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX UM HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIETO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0eCreunBaroIe TEeMaTHIECKUE WILTIOCTPAuU (TIPOEKTOp, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

JIMneH3nOHHOE ¥ CBOOOHO PACIPOCTPAHIEMOE IPOrpaMMHOE 00ecIIeYeHHE:
Onepanuonnas cucrema Microsoft Windows 10
7-Zip 9.20
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