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1. O6mue nonoxenns
L1l. Hear yweGuoii aucHMMAMHBI - (opmupoBanHe y acnHpaHTOB noHMMaHHS
MHPOBO33PCHYECKHX OCHOB H  YCTOMYMBLIX 3HAHHH B  o6IacTH (bynnamenTtanbhoit
MHKPOGHONOrHH, BOCIIPHATHS MecTa MHKPOOHOJIOTHH, B CHCTEME €CTECTBEHHDIX HayK.
1.2. 3apaun yuebHoli HCUHTIIHHEDBL:
H3Y9IUTh UCTOPHIO [IOSBIICHHSA H PA3BHTHS HAYKH;
® H3YYMTb OCHOBHBIE Pa3/iesIbl MEKPOOHONOrHH;
chopMHpOBaTE  nOHMMaHHE aKTyalnbHOCTH  M3YYEHMSl  pasid4HbIX  pa3/Iesion
MHKPOOHONOTHMH, Kak sl MpHoGpeTeHs GbyHnaMeHTANLHEIX 3HAHHN, Tak W s
BO3MOMKHOTO IIPHMEHEHHS B PA3IMYHBIX 00JIaCTAX HAPOIHOrO X03aiCTBa.
® C()OPMHPOBATH HABLIKH CAMOCTOSTENLHOIO AHANH3A Hay4HBIX NpoGiIeM, BO3HHKAIOLIHX
IO MEpEe Pa3sBHTHs MHKPOOHOIOTHH.
1.3. MecTo AHCHHILIMNDBI B CTPYKTYpe o6paszoBaTeLHOI NporpaMmbl
Hucnpnumea  oTHOCHTCH & 00pa3oBaTeNbHOMY — KOMIOHEHTY CTPYKTYPhl  IPOTPaMMBI
ACIIHPAHTYPLl W BXOIMT B YMCIO 00A3aMeNbHbIX THCIIUIHH, HAlIPaBIEHHBIX Ha cjady
KAHIHAATCKOTO  JK3aMeHa 00pa3oBaTelbHOM NporpaMMel [0  CHemHalbHOCTH: 1.5.11
MiuxpoGuoorus.
1.4. [lnanupyembie pe3yabTaThl 06yueHus! 0 AMCHHIIHITE
B pesynerare ocBoenus aHCHHNIMHBI Muxpotnoaorns ofyualolnecs A0/KHbI
obmanartk (yHIAMEHTATBHBIMU 3HAHHAMH B 0G1ACTH MHKPOGHONOIHH H CMEKHBIX C Helf
HayK H ICMOHCTPHPOBATE CJIEYIOIIHE PE3YIILTATHI;
3uars:
- METO/BLI KPHTHYECKOTO aHAJIM3a M OLEHKH COBPEMEHHBIX HAYTHBIX JOCTH3KEHMUI
- TpeGOoBaHus K rpaMOTHOMN (QOpMYIHpPOBKE 3a/1a4,
- TEOPETHYECKHE OCHOBBI OOOCHOBAHMS AKTYANILHOCTH H HAYYHOH HOBH3HBI MCC/EIOBAHMS B
061acTH MHKPOGHOIOTHH,
- [IOZXONBI B METO/BI H3Y4CHHS CTPOCHHS, OHOXMMHH, (PH3UONOIHH, FEHETHKH, GaKTepHATBHEIX
KJIETOK.
VYmers:
“TIPHMCHATL  THTEPATYPHBIE JIaHHBIC, U8 TPAKTOBKH pE3YILTATOB MHKPOGHONOrHYECKHX
HCCIIeTOBaHUH
- @HAIM3MpOBATh H CHCTEMATH3HPOBATL HH(POPMALIHIO 110 TEME HCCIE10BAHMS,
Baaners:
- METOAMH CTATHCTHYECKOIO AHAIH3a H IPAMOTHON HHTEPIIPETAIIHH TIOJLy 4EHHBIX Pe3yIbTaTOB
IKCIEPHMEHTOB,
PesyabraTrom ocBoenmst yueGHOMN AMCIMIUIMHDI ABIAETCH CaYa KAHIHAATCKOrO 3K3aMeHa 1o
crnenHanbHoCTH: Mukpobionorus

2. AHHOTAUMS THCIHMIUIHHBI

Ha coepemennom osranme pasBHTHS MHKpOGHONOIMS SBISETCS OJHOH M3 CAMBIX
AKTyaJIbHBIX M OBICTPOPa3BHBAIOLIMXCSA HayK, NPHMEHCHHE 3HAHHWH M METOIOB KOTOpOH
HEOOXOMMMO JUIA PasBHTHS MeIHLHHBL, OHOTEXHOJOIHH, SKOIOTHH, CENBCKOro X03alicTBa M
Pa3HBIX OTpAaCIiei [IPOMBILIIEHHOCTH, B TOM YHC/IE H ITHIIEBOIL.

Jlucuunimna Hanenena Ha GOPMUPOBAHKME H PA3BHTHE Y ACHMPAHTOB 3HAHHI M HABBIKOB
PelieHMs 3a1a4 COBPEMEHHOH MHKpPOOHONOTHH M CMEXKHBIX ofnactedl 3HaHmil; MomyueHHe
obyuarouumMucs 3HaHAH Ui GbICTPOH H KBATHOHIMPOBAHHOI IepepaloTkn (hyHIaAMEHTATEHBIX
H TEOPETHYECKHX HCCIENOBAHUH M MOJIyYeHHMs HOBBIX Pe3yJIbTATOB B MpOLECCE NMPAaKTHUECKOH
paboTel Haj poGneMaMu MHKPOGHONOTHE, [O3BOJISIOLIMMH BBITYCKHHKY YCTIENTHO paboTaTh B
pasiM4HBIX 061acTAX npodeccHoHansHON aesTensHocTH. Kype « Mukpobuonorusy Harenes Ha
TIOJINOTOBKY ACMHPAHTOB K YCINEIIHON caade KaHIHJaTCKOrO 3K3aMeHa I10 CHelHATBHOCTH H Ha
NOJArOTOBKY K 3alllMTe KaHJIHNATCKOH AUCCEPTALMH HA COMCKAHHE YUEHOH CTENeHH KaHIMaaTa
Hayk.




Kype «MukpoGHONOrHs) SBISETCS MEkKAHCHMTLTHHAPHEIM. MITOrOBBIM KOHTpOTeM Mo
MPOXOXACHHIO Kypea SIBIIAETCS YCHENIHas Claya KaHMIaTCKOT0 9K3aMeHa 10 CIIelHATbHOCTH.

3.Crpykrypa y4eGHoil AHCUHILIHADI

[IporpaMMoii TMCHHILIHHEI NPeIYCMOTPEHEI JIEKUMHK (24 Yaca), NPaKTHYECKHE 3aHATHS
(24 1aca) u camocTosTenbHAs paboTa (58 uacos).

O0beM THCLHITHHEL, QOPMEI TEKYIIETO H MPOMENKYTOYHOTO KOHTPOJIS

H.anpaaneﬂna IIOATOTOBKH

06.06.01 bruonornyeckye HayKn (HANPABICHHOCTh:
Muxkpobuonorus)

topma oGyuenns ouHas
NoNe cemectpos, 8
BBIJICNICHHBIX [UTS H3y4eHHsI
JIHCIUTUTHHBI
OObeM IUCHHIUIHHEI (2K.4ac.) 108
Konrakrnas paGora ¢ 48
npenojaBaTeneM (ak.4ac.),
B TOM YHCJIE:
[IpoBeeHHE NEKIMOHHBIX 24
3aHATHH
TIpoBeieHHe MPaKTHYECKHX 24
3aHATHI, CEMUHApOB
CamocrosTensHas paboTa 58

(ax.4ac.)

@opMBI TEKYIIETO KOHTPOIIS

YcTHBIH onpoc

QOopMBI IPOMEXKYTOUHOH
arTecTaluH

TECT

@opMa HTOrOBOro KOHTpPOJIA

Kanaunatckuii sx3ameH — 2 yaca

TemaTuueckuii nian

NeNe Hanmenosanune TeM H pa3zienoB Beero  |AyauTOpHEIE 3aHATHS |CAMOCTOS-
aK.yac (aKameMHYECKHX  (TellbHas
4acOB) paboTa,
NEKUHH | MPAaKTHYECKHE |ak yac
3aHATHA
1 Heropus, npeJIMET M Hampap/aeHHs % 5 0 4
MHKpPOOHOJIOTHH
2 [TpokapHOTHI KAk riIaBHbIE 0OBEKTHI
Mukpobronorui. Mopdonorugeckoe 1 8 g 0 4
CTPYKTYpHOE pazHoobpasue
MHKPOOPraHH3MOB
3 IpoGnemMsl cHCTEMAaTHKH 3 4 0 4
MHKPOOPraHH3MOB
- T MHTAHUS TPOKAPHOT. 12 4 4 4
Metabonn3M MHKpOOPraHU3MOB
5 KynsTHBHpOBaHKE H POCT 10 2 4 4
MHKpOOpranu3mMoB. OHTOreHe3




6 ['eneTHra MHKPOOPraHH3MOB 12 4 4 4
7 Perynauns metabonusma 2 0 4
8 JKOJIOTUA MHKPOOPraHH3MOB 0 2 4
9 DKOJIOTHYECKHE CTPECCHI 6 2 0 4
10 Bupychl - HCTOYHHK T'€HETHYECKOTO

MaTepHaa Ul 3BOIOLHH. 6 0 2 4

Bakrepnodaru
11 Huzmmue syxapsoThl H HX g 0

OnopasHoobpasue ) )
12 [TaToreHHble MUKPOOPTraHH3MEL

[TpoGaembl aHTHOHOTHKOYCTOHINBOCTH

MHKPOOPIaHH3MOB M CTpaTerust uX 8 0 4 4

[peo/IoNeHns. BHoTeppOpH3M U

Onobe30nacHOCThL
13 TMoaroToeka K SK3aMeHy 10 10
14 Kanauaarckuit sK3aMeH 2
15 Beero 108 24 24 58

4. AHHOTHPOBAHHOE ONHCAHHE COMEPKAHNA Pa3/1e/I0B H TeM JHCIHILIHHBI

Tema 1. Hemopua, npedmem u Hanpasienus MUKpobuonozuu

CranoBjeHHe MHKpOOHOJIOTHH Kak Haykn. [lepBbie MpeCcTaBNeHUA O CYMIECTBOBAHHA
MHKpOGOB. BakTepuu cTaHOBATCS BHAHMBIMH. OTKPBITHE MHKPOOPTaHH3MOB A. BaH JleBeHryKOM
(A. van Leeuwenhoek; 1723), P. I'yxom (R. Hooke;1703), A. Kupxepom (A. Kircher;1680),
fambHeHmMil  [porpecc  MHUKPOCKONMYECKOH — TEXHHKH M omucareNpHbIi  (HaualbHBIH,
MopoTorHyecKuit) NepHox B Pa3BHTHH MHKPOOHOIOTHH. Pons pabor JI. Tlacrepa (L. Pasteur;
1895) B pasutM  OOMIEH, MEIMUMHCKOH, TEXHHYECKOH M CeJIbCKOXO03sHCTBEHHOM
MHKpoOHoNorHH, "3o0s0TOl Bek" MHKpOOHONOTHH - paborer P. Koxa (R. Koch;1910), M.
Beiiepunka (M.W. Beijerinck; 1931), H.H. Meunnkosa (1916). Metox uncteix KyneTyp P. Koxa u
pa3BHTHE MEAHLHHCKOH MUKPOOHONOrHH B KOHUE XIX - navane XX 8B, [lpoHukHOoBeHue niei .
JlapBuHa B MHKPOGHOJIOTHIO. BBe/ieHue NPUHIUNA NEKTUBHBIX KYJILTYP, OTKPBITHE aBTOTpOdUH
(C.H. Bunorpanckuif;1953), GopMupoBaHHE 3KOJOrHYECKOTO HANPaBICHHA - B H3YUYEHHH
MHKpOOpranu3MoB. 3Hauenue pabor M. beliepunka, A. Kmoiieepa (A. Kluyver; 1956), K. Ban
Hums (C. van Niel; 1985).

PaspuTHe OTeYecTBeHHOH MuKpoGHOnoruH. Padotsl pycckux ydenbix JLC. IlenkoBekoro
(1887), N.1. Meunukosa, B.JI. FBanosckoro JI.KL. (1920), Omemnsnckoro (1928), B.C. ByTtkepuua
(1942), H.®. I'amanen (1949), I".A. Hazcona (1939), B.JI1. Ucauenxo (1948), B.H. [llanounukosa
(1968), H.JI. Uepycamumckoro (1967), H.A. Kpacunbuukosa (1973) u ap.

OcHOBHBIE TATIBI PA3BUTHS MHKPOGHOIOTHH: MOPO/IOTO-CHCTEMATHUCCKOS H3YUCHNC
MHKpOOPTaHH3MOB; (PH3HONOTHYECKOE HCCIEI0BAHHE MHKPOOPIaHU3MOB, OCHOBaHHOE Ha TOYHOM
SKCIIEPHMEHTE; CPABHHTENbHOE OHOXMMHYECKOE HCCIIENI0BAHHE MHKPOOPraHH3MOB, Ha OCHOBAHHH
KoToporo chopMmyaHpoBaHa 00mas TeopHs MuKpo6HOTo MeTabonusma (Teopus GHOXHMHUUYECKOTO
€/IMHCTBA XKH3HH).

OcHOBHBIE MOCTH/KeHHS W HANPABJEHHH Pa3BUTHH COBPEMEHHOIT MHKPOOHOIOTHH.
OcHOBHBIE METOAbI MHKPOGHOJIOTHYECKHX HCC/IE10BAHMIE: CBETOBasl, JIOMHHCCLCHTHAA,
SEKTPOHHAS, Ja3epHas MHKPOCKONHS; BBUIC/ICHHE HHCTBIX KYILTYP M KOHTPOJIHPYEMOE
KyNBTHBHPOBAHHE; AHAIHTHHYCCKUE METONBI. HoBble METOAB] MMKDPOINEKTPOIHOH TEXHHKH LA
H3y4YeHHs MHKPOOPTaHH3MOB HEMOCPEACTBEHHO B CPEIIC 0GHTAHMA, TOYHEIE METOBI XHMHYECKOT0
AHANTH3Aa C HCIONB30BAHHEM TCXHHMKH BBICOK0A((PEKTUBHOM  KHIKOCTHOH xpomarorpadus




(BOXX), razoeoii xpomarorpagun u Macc-cnektpockornud ([X-MC), MeToisl MoJiekyIsipHoii
GHONOTMH B MAHMITYITHPOBAHUK M AHANIM3E HKCTPAKTOB HyKJIeHMHOBBIX kucior (JIHK w PHK) u3
[IPHPOJHBIX 06pa3u03, MO3BOJIAIONIMX C BBICOKOH H36HpaTEﬂbHOCTbl() HCCJIC10BATE COCTAB
MHKPOOPTraHH3MOB H MUKPOOHBIX COODLLECTB HA MONEKYIAPHOM YPOBHE.,

Tema 2. Mopgonozuueckoe u cmpykmypHoe pazHoo0pazue MUKpoop2ani3mos

Mopdgonaorna mukpoopranumsmos. Pasmepbl, ¢opma, rIpynnupoBaHHe —KIETOK.
Crpoenne THNHYHON NPOKAPHOTHOH KJIETKH: HYKJICOHJ H FeHeTHYECKHil anmapar, Iia3MHIbI,
LHTOIIa3MaTHYecKas MeMOpaHa, BKIIOYEHHS U 3allacHble BElIeCcTBa, KIETOYHAs CTEHKA, [THJIH,
KallCYJIBI, PEryIsApHO CTPYKTYPHPOBAHHEIE S- CIIOH.

XHMHYeCKHH COCTaB, cTPoeHHE H GYHKIHH KJ1eTOMHOH cTeHKH Oakrepuii. Paziuuns
KJIETOYHBIX CTEHOK IPaMIIONIOKHTENBHBIX H rpaMOTPHLATENLHEIX GaxTepHii.
[MuronnasmaTtuueckas MmemOpana OakTepuil: XHMHUecKas I[IPHPOJA, CTpoeHHe H (GyHKIHH.
Tpancnopr BellecTB uepe3 LMTOIUIA3MATHYecKyr0 MeMmOpany. ILlutomnasma Oaxrepuii:
XMMHYECKHI COCTaR H OpraHu3anus. BHyTpHIMTONIa3MaTHUECKHE BKJIFOUEHHS: HX NMPHPOJAA U
3HaueHHe Ui KJIeTKH. OpraHe/iibl LHTOMA3Mbl M WX GyHKUMH. Snepubii  annapar
OaKTepHaILHON KIETKH: XMMHYECKasd H CTPYKTYpHAas opranusamus, ¢pyHkuud. Penmukanus JJHK
y Oakrepuii. Perymsamus xnerounoro nenenus. Konuenums pennukoHa. J[BHXeHHe KIIETOK.
Crpoenne, pacmonoxeHHe Ha KiIeTKe M (YHKUIHOHHpPOBaHHE OaKTepHANBHBIX JKIYTHKOB.
JipmxeHnue cmupoxeT U OaKTepHil cO CKONMB3AIMMM THIOM nepeasuxeHus. [lokosmmuecs Gopmer
npokaproT. Cropsl, crnopoo0pa3oBaHHe W [IPaKTHYECKOEe 3HAa4YeHHe cropoobpa3oBaHHs.
OraHYHTENBHBIE IPH3HAKH MIPOKAPHOT, apXeil H 9YKapHoT.

Hpocrble H CJOXKHBIE METO/IbI OKPacKH MHKpOﬁHle KJETOK H HX HasHa4YCHHE.
TexHuKa NPUIOTOBJICHUA IPENapaToB Ui Mopdonornueckoro uccienosanus. CBeTonobHas
Mukpockomus. Ilpemapar "pazmaBnennas kamwia', "ornedarok”.  TeXHHKa  OKpackw
DaKTepHANbHBIX KryTHKOB. TeXHMKA W MeXaHH3M OKpacku Oakrtepuii no merony I'pamma.
TexHHKa H MeXaHH3M OKPacKH KHCJIOTOYCTOHYMBBIX OaxTepuil. MeToapl BbIABJIEHHS
OaKTepPHAIBHBIX JHIOCIOp, KAICYJ, Pe3epBHBIX BEIIECTB, HYKIcoHAa. MeToabl H3y4eHHs
MCABHKHOCTH GaKTepHi.

Tema 3. IIpobnembl cucmemamuki MUKPOOPZAHUIMOG

MHorouapcTBeHHasi cHCTeMa KHBOTO MHPA. YHHBEpPCalbHOE (DHIOrEHETHYECKOE
npeso. [lonoeHHe MHKPOOPraHM3MOB B CHCTEME JKHBOro Mupa. [IpokapuotHbie u
JYKapHOTHBEIE MHKPOOPraHH3MBbl, HX CXOJCTBO H OCHOBHBIE Pa3siHyus. DEHOTHI M TEHOTHI
apxeii. [Tpo6neMa aHuecTopa B XpOHOIOTHYECKOH I0CTEN0BATENBHOCTH. ['HIIOTE3b! aHIECTOPA
K. Byse (C. Wese), JI. Cepeii (L. Searcy), O. Kaunnepa (O. Kandler). Pons MUKpOOpranu3MoB B
spomolud  Guocdeppl. Paunssn  Guochepa u  paHnMe Coo0lIECTBA MHUKPOOPraHH3MOB.
PenukToBele coobmecTBa. lluanoGakTepuu M CTPOMATOMUTHL. TeOopuH IMPOMCXOKAEHHS
3YKAPHOTHOH KIETKH. BakHeldnas posb NpOYKAapHOT B CO3NAHHH H TOVICPKaHWH romMeocTasa
Guocheprl NIaHETHL.

TepMuHBI M cOjepAaHHEe NOHATHIH: CHCTEMAaTHKA, TAKCOHOMHMS, KiacCH(HKAllMs,
HICHTH(HKAIMS, HOMEHKIATypa, (EHOTUI, [IEHOTHI, KIACCHYECKAs H TrEHOTHIIHYCCKas
cucremarnka. Ilommdasnas TakcoHomms. [Ipumimnel kmaccudukaumn OGakrepui. Brbl
knaccnduKanmii:  ecTecTBeHHble  ((QuiorcHerndueckue) M McKyccTBeHHbie.  [lpauna
HOMEHKJIATypel M wuaeHTHQUKamuH. MexayHapoiHbli KOJEKC HOMEHKIATyphbl OaxTepuii
(International Code of Nomenclature of Bacteria). IlpuHuun HOMEHKIATYPHBIX THIIOB B
CHCTeMaTHKe H IIPHOpHTeTa B Homenknatype. CuctemaTuka GakTepHil Al IPAKTHUECKUX Leiel
(McKyceTBeHHas ¢ anementamu uiorenuu). Onpenenntens OaxTepuit bepmxkn U ocHOBHas
unes kmaccudukaimu Gaxrepuii "nmo bepmxu". Mepapxus TakCOHOB: JOMEH, dbunymM, Knacc,
TOPAMOK, ceMedcTBO, pox, B, KoHuenuus AOMEHOB Archaea (Archaebacteria), Bacteria
(Eubacteria), Eukarya (Eukaryotae). Kparkas xapakTepucTHKa npeacTaBuTeNedl OCHOBHBIX
rpynn (Phylum) npokapuot. Mopdodusuonoruyeckud (uioreHeTHIECKMH MOAXOABI K




cuctemaruke. [IpusHakm, ucroibsyeMble IS KIaccHHKAIEHM W HIEHTHOHKAIMH OaKTepHi,
COBPEMEHHBIE METOIB! HX HCCNeNOBaHHA. (DEHOTHIIMYECKHE MPH3HAKH: MOP(OIOTrHUECKHE,
KYIbTypalbHEIE, —(u3nonorHyeckne. XeMOTAKCOHOMHYECKHE MPH3HAKH:  OCOGEHHOCTH
XHMHYECKOr0 COCTAaBA W JIMATHOCTHYECKHE KOMIIOHEHTBI KJIETOYHOI CTeHKH OGakTepil,
CTPOCHHE IENTHAOIIIHKAHA H €T0 AHANOTOoB, 0COOEHHOCTH JIMITHAHOIO COCTARA KJIETOK, COCTAB
KHPHBIX  KHMCIIOT LENBIX KIETOK, (OCOIMNHI0B, MHKOIOBBIX KHCIOT, MEHAXHHOHOB
IBIXaTeNBHOH Uemd W T.1. I'eHOTHNHYeCKHe XapaKTEpHCTHKM M (DHIOreHeTHUEeCKHE CBA3H
mukpoopranusMoB. I'+1] cocras JIHK, pasmep renoma, JJHK- IHK u JIHK-pPHK romonorss.
OQHHIrepIPHHTHHT  (THNHpOBahWe wrTamMmoB). OnpeleNeHHe W AHATH3 HYKJICOTHIHBIX
nociaenosarenbHocTel reHa(os) 16S pPHK. CemanThIbl M CHIHATYpBI B (huoreHHH GakTepii.
Hymepryeckuii ananus: obimue MPUHIHAIILL, BOSMOXHOCTH H OTPAHHUEHHS IPH K1acCH(HKAIMI
H MIEHTHOHKAMHA GaKTepHii.

Tema 4. Tunsvt numanua npokapuom. Mema6ousm MHUKPOOP2AHUIMO8.

Tunel nuranus MEKpoopranusmoB. ITuTaTenbHEIC Cpebl: KiaccuuKaus, NpUHIKMI
M3rOTOBNCHHA. Bbijencnne M KyJIbTHBHPOBaHHE MHKDOOPraHM3MOB. IIpHpojHbie W
nabopaTopHble KyTbTYphI, HX CXOACTBO H pasiudue. HakomuTenbHBle M UMCTBIE KyJIbTYpEI
MHKPOOPraHH3MOB, METOJIBI HX MOJY4YCHHAs. XapakTepHCTHKA HCTOYHHKOB JHEPIHH, YIJeposia,
JOHOPOB M AKIENTOPOB JJICKTPOHOB, HCMOMB3YEMBIX MHKPOOPraHH3MaMu. ABTOTpPO(Bl H
rerepotpoder. ®otorpoder M xemotpoder. THnsl [HTaHHA (TPO(HH) MHKPOOPraHH3MOB.
Conepxanue MMOHATHH (oromuroasToTpOdHI, (oromuTorerepoTpodsl,
toToopraHorerepoTpodL, (hoToopranoaBTOTPOQEI, XEMOJIHTOABTOTPO(EI,
XEMOIHTOreTepOTPOdE], XeMOOPraHoaBTOTPodLL, XeMoopraHoreTepoTpodsl. Ilpototpods u
aykcoTpogsl. CanpoTpodbl, KOMEHCAIb], XHIIHHKH H MApa3HTL. HeKyIbTHBHPYeMBbIe (GOpPMEL.

MeraGosnam  MuKpoopraHuimMoB.  MexaHHM3MBl  TPAaHCIOPTa  JHEPIETHUECKHX
cyberparos. Ilepas cramus meTabonm3Ma; NPOHMKHOBEHME BEIIECTB B MHKPOOHYIO KIETKY.
DyHKIHOHATbHAA POJb LMTOIIIA3MATHYECKOH MeMOpaHbl H KJIETOYHOM CTEHKH. MeXaHu3Mbl
naccusHoi  muddysun, obneruennoii mupdysun. ITlepBUYHBIA ¥ BTOPHYHBIH AKTHBHLIHA
TpaHCOpPT, CXOACTBO M pa3/IHyMe, MOJICKYJISIPHBIC MEXaHHU3MBI. TpaHCJIOKa[{HH rpyni Kak BHIL
BTOPHYHOTO TpaHCropra. Flenone3oBaHue MHKPOOPraHM3MamH —BBICOKOMOJEKYIAPHBIX H
BO/IOHEPACTBOPHMBIX BELIECTB, POJb 3K30(EpMEHTOB M (EepMEHTOB NepumiasMbl. Poib
HEPHILIA3MATHYECKOrO POCTPAHCTBA H MeMOpaH B OPraHH3aliK U Peryslid TPAHCIOPTHBIX
MPOLECCOB.

OcHoBHBIe MeXaHH3MBI 00MeHA BemlecTB W npeoGpasoBanus sHepruu. J[Ba THna
Merabonuueckux myTeit - karabonmu3m (3HepreTHueckuii Metabonusm, cHHTe3 AT®) u
aHabomuaM (OMocuHTeTHUecKHe npouecchl, ruapoius AT®). [lonstue 00 sHepreTHyecKkoM H
KOHCTPYKTHBHOM MeTaboymmnsme. TepMmoaMHamHyeckHe 3aKOHOMEPHOCTH OHOXHMHUYECKHX
peakuuit. AT® kak yHuBepcanbHas (GOpMa XHMHYECKOH OJHEPrHH B KIETKe, JHEPIrus
TpaHcMeMOpPAaHHOTO MOTeHIHana HOHOB Bojopona. OCHOBHBIE BHIBI, CnOCOOBI MONyYeHHS H
nyTH TpaHchOpMaIu| dHeprHH B KieTke. CONpsiKeHHe HEPreTHUYECKOro H KOHCTPYKTHBHOTO
oOmeHa y Mukpoopranu3MoB. OcHOBHbIE crocoObl peryisiud MHKpoOHoro merabonu3ma.
OcHoBubple nytH katabonmmu3Ma yriepojgoB. Llukin Tpukapb6oHOBBEIX KHcoT. Mcmone3oranue
00X ¥ cnenH(HYECKHX PeaKUHMH NPH JUCCHMHIISLMN PA3IHIHBIX OpraHHYecKuX cyOCTpaToB
MHKPOOPTaHH3MaMH. IIyts DuTHepa-/lynoposa. INenrozodocdarHbrii yTh.
MeTHNrnHoKcaeBslii IyHT. AHAIUIEPOTHYECKHE PeakiHH. [ THOKCHIaTHBIH LHKIL

Bpoxenne. CopepxaHue NOHATHSA, THIBEI GpoxeHHA (MOJOYHOKHCIIOE, CIHMPTOBOE,
IPOIHOHOBOKHCIIOE, MACISHOKHCIIOE, cMellaHHoe, auetoHoOyTHI0Boe). MHKpoopranusmbl-
BO30y/MTenH OpoxeHns. BBIX0J SHEPTHH NPH pa3THYHBIX THNAX OpOXKEHHs, 3aBUCHMOCThL OT
YCIIOBHH KyJbTHBUpOBaHus. AHa’poOHOe [bIXaHHE, YIVIEKHMCI0Ta KaK akKIENTop BOAOPOAA,
o0pa3oBaHHe MeTaHA ¥ YKCYCHOH KHCIOTBL JIHCCHMHIAUMOHHAA Cynb(aTpeaykuus H
BOCCTAHOBIIEHHE Cephl. JIHCCHMHIAIMOHHOE BOCCTAHOBJICHHE HHTPATOB H JEHHTPHQHUKALMA,
BO3MOXHOCTH HCIIONB30BAHHS MHBIX AKIENTOPOB 3MEKTPOHOB. AspobHoe apixanue. Popmbl




YUaCTHA MOJIEKYJISPHOrO KHCIIOpOJa B OKHCICHHH OpPraHH4YeCKHX COeTHHEHHHH. Oxucnenne
OJIHOYTJIEPOMHBIX COEJMHEHHH. A3poOHas MHCCHMMIALNA MOJEKY/ Pa3HuHBIX MOHOMEPOB H
noauMepoB. OcoBeHHOCTH OKHCIIEHHS YTIIEBOAOPO/IOB.

Komerabomasm. AnaGonnam. DBosmowus nyTeit MetaGonnama. MeToibl KOIMYECTBEHHOH
OIICHKH MeTaboIHYecKOi AKTHBHOCTH MHKPOOpPIraHH3MOB.

Dotodochopuinposanue. Qorocuntes. GoTocCHHTEIMpYIOLIKE OaKTEPHH, POTOCHHTES Y
Gaxrepuii: obmas xapakrepucTika nponecca. GoTodu3HUECKHE NPOLECCE], JIeKAllHe B OCHOBE
¢orocuHTe3a.  QOTOXHMHYECKHE  Mpolecchl W MYTH  3MeKTPOHHOTO  TPaHCMOpTa.
®orodpocdoprummposanne. OcobenHocTH MeTabonu3Ma (OTOCHHTEIUPYIONMX — GakTepHii.
Cocras, opranuzamus H GyHKIHH QOTOCHHTE3Mpyowero annapara. POTOCHHTES ¢ BBIISIEHHEM
(okcureHHBI ¢oTocuHTe3) ¥ Oe3 BbLIEACHHS (AHOKCHTEHHBIH (OTOCHHTE3) MONEKYJISIPHOTO
KHcIoposa. Bakuelmine npencraBHTeNH NYPHypHBIX H 3eleHbIX OakTepuii, nuaHoGaxkTepHii,
ocobeHHOCTH HX (hoTocHHTE3a. Mcmons3oBanie CBETOBOH 3HEPrHH raloGAKTEpHSMH (apXesMH).
3HaveHHe (JOTOCHHTE3a B I[MKIAX YIJIepofia ¥ KHCIOpOoJa B MPHPOJE M SBONIOLHH JKH3HH Ha
3emie.

Tema 5. Kynomusuposanue u pocm muxpoopzanuzmos. Onmozenes.

Teopus pocra u pazBHTHS MHKpoopranusmos, paspaGotannas H.JI. Mepycanumekum
B 00mMacTH  ympapngeMoro  KyJILTHBHPOBAHMA — MHKpooprauusmos.  [Tepuojuueckoe
KY/IbTHBHPOBAHHE  MHKPOOpraHu3moB. [lapameTpsl  KOJHYECTBEHHOH  OIEHKH  pocTa
MHKPOOPIraHH3MOB: KOHLIEHTpAlMd KIETOK, KIETOK/MJI; BpeMsl TeHepalHH - IPOMEKYTOK
BpeMeHH, 3a KOTOpBIH YMCIO KJIETOK Y/IBAHBAETCS; KOHCTAHTA CKOPOCTH JEJIEHHH - YHCIO
YIBOEHHH B 4ac; KOHCTaHTA CKOPOCTH pocta. PocT momymsiumii KJIETOK B MEPHOIHYECKOR
KynbType. KpuBas pocta u XapaKTepHCTHKA OTAETBHEIX (a3 KpUBOH pocTa KyaeTyp: jnar-gasa -
(asbl «IpHBBIKAHHSAY KIETOK K Cpejle; JKCNoHeHUHanbHoH (norapudmuyeckoii) dasel, dasel
3aMe/UIeHHs pocTa (Tepexo/Hol (azbr), crannonapHoi dasbl, (hasbl OTMUPAHHS.

HenpepsiBHoe (NpoTo4HOE) KyJALTHBHpOBaHHe. XEMOCTaT, TEOpPHA XEMOCTaTa,
ypaBHEHHs, ONHCBHIBAIOLIHE POCT KyIbTyphl B  XemocTare. OCHOBHBIE —[PHHLHIIBI
TypOHIOCTATHOTO KyNbTHBHpoBaHHA. Fcrmonb3oBanHe IEPHOJMYECKHX H  HENPEPBIBHBIX
KYJIBTYP B POMBIIILIEHHOCTH.

Iukn genenus OaxkrepuaabHoil KjieTkH, ero peryiasumsa. [lonatue ouroremesa y
OJIHOKIIETOYHOTO OpranusMa. JleneHue KIeTkH, Oenku aeneHHs, (OPMHPOBAHWE M PEryIsilms
cGopku Z-xomblia. Knetounaa nuddepenunanus. CHHXPOHHBIE KYJIBTYPEl KAK METOI H3yUEHHs!
JKH3HEHHOTO0 LHKIA MHKpoOpranusMoB. Cnoco0bl  [0JdyYeHHS CHHXPOHHBIX — KYJBTYP.
KyneTusMpoBaHHe HMMOOHIM30BAHHBIX KJIETOK MHKpoopraHusMmoe. Kourtpone —pocra
MHKpoopraguamoB. [logasnene pocra H ruGenb MHKPOOPraHH3MOB M0 AeHCTBHEM pas/IHYHBIX
areHToB. Croco6b! OLEHKH KH3HECTIOCOOHOCTH KIE€TOK H MHKPOOHBIX ITONYJIAIHH.

Meroabl CTepHIH3ANME (1I0/1HAs rHOeh OPraHu3MoB U OTCYTCTBHE HH3HECTIOCOOHBIX
KeTok), Ae3HH(EKUHH (CHIBHOE CHHIKEHHE YHCIEHHOCTH KIETOK 10J BO3JCHCTBHEM
XHMUYECKUX Ar€HTOB) H M3GUPATENLHOr0 MHTHOMPOBAHHS TPYIN OPTaHH3MOB MIIA HX (yHKLHI
AHTHOHOTHKAMM MM XMMHOTEpPANeBTHUCCKHMH areHTaMu. MeTo/bl onpeieneHns OCHOBHBIX
[4paMeTpOB  pocTa  OAaKTepHANBHOM — KJAeTKM.  MeTodbl  KOJMHYECTBEHHOTO  y4eTa
MHKPOOPTaHH3MOB: MNPAMOH cYeT KIETOK 0] MHKPOCKONOM; HENpAMOH MONACHET mnocie
[OJPAIIHBAHASA HA TBEPABIX Cpelax (y¥eT KMBBIX KIETOK). MeToabl yuyera JKHBBIX KJIETOK
MHKPOOPraHH3MOB; IOJCYET HA YalllkaX BBIPOCUIMX KOJOHHH M0CIE COOTBETCTBYIOLIHX
pa3BeNieHMI; Y4eT 1O MEeTONy Npe/elbHBIX pasBeeHHl. MeTossl onpeaeneHuss MHKpOOHOH
Bruomaccel, MeTobl XpaHeHHs KyIbTYp, FApaHTHPYIOIIHE COXPAHEHHE KX JKHM3HECTIOCOOHOCTH H
[IePBOHAYATBHEIX CBOMCTE.




Tema 6. I'enemuxa murpoopeanusmos

@opmer JTHK (A, B, Z). XpoMOCOMBI H 1J1a3MH L, pasnuyms, KiacCHQHKALMA 1Ia3MHML
lemsl  (opromorm, mapanors, [CHBI-CHDOTEL, ~ KPHINTHYECKHE  TICHBl,  [ICEBJIOTEHBI,
B3AHMHONEPEKPBIBAIOIINECS IeHbl). MoOHibHbIe 37eMeHTBl. DKCIPEcCHs TeHeTHHEecKoro
MaTepHala y NpoKapuoT. Pemnmkanms, TpaHCKpHNUMS M TpaHcasuHs. HaceacTeHHas
HEHAC/ICNCTBCHHAS H3MEHIMBOCTE. MyTalnonHas npupoza H3MeHIHBoCTH. YacToTa MyTaHTOB 1
THIEL  MyTauuH. CIOHTaHHBIH M HHIYUMPOBAHHBIH  MyTareHesbl. IMonynauuonnas
H3MEHYHBOCTh. OOCHapyKEeHHE W CeleKUHsl MYTAaHTOB, HCIIONB3OBAHHE HX B HAaYYHBIX ©
NpaKTHYECKHX  Le/IAX. THIbI  pekoMOMHAUMM TeHETHYeCKOro MatepHana y OakTepuii:
KOHbBIOTaLus, TpaHChHOPMAIlisl i TPaHCIYKIHS.

Merons netexuuy u asammza Myranuii. WUnentndukamus pesepcuit THNA 3aMeHb nap
OCHOBaHMH M C/BHMTA pPAaMKH CUHTHIBAHMSA. Pectpukums u Moauduxamus. Tenernueckas
MEDKeHEepHs.  KJIOHMpOBaHHE TEHOB B  KIeTKAX  MHKPOOPIaHH3MOB. IMpakTHueckoe
HCII0JIE30BAHME NOCTHKEHHH TEHETHKH MHKPOOPraHH3MOB U TeHHOM HHXKEHEPHH.

Tema 7. Pezyanyun memabonusma.

OcHoBHBIE CIIOCOOBI perynsamuu  MeTaboIm3Ma. beictpas w mennennas perymsuus,
Munykuus w penpeccus. HeratmBHas W nosmTHBHAs HHIYKUHS M PENpeccHs, NPHMEpSL.
Jlaktosnpii onepon. KaraGonuTtnas penpeccus. Menomen arreHyalH. Peryisuus akTHBHOCTH
tepmenToB.  PeTpoMHrHOMpOBaHHE, KyMYJISTHBHOE —pPeTPOMHIHOMPOBAHHE, KOBAIEHTHas
MOZH(HKALKs hepMEHTOB, alUlocTepuyeckas peryaius. Peryastopusie PHK,

Tema 8. Ixonozua murpoopzanuzmos

Cumoxonorna. Ilomy/suus, accoLHauMs, KOHCOPIHS, [EHO3, dKocHcTeMma. [IoHSTHE
cumbuosa. Krnaccupukanus cum6uosos. JlestensHocTh MHKPOOPTraHH3MOB B [PHPOIHBIX
MeCTOOOHTaHHsSX. MHKPOOPraHH3Mbl KaK 4acTh SKocHCTeMbl. QYHKLHH MHKPOOPraHH3MOB B
npupoge. Mecta oOHTaHHS MHKPOOPraHHaMoB. MukpoGuble cooBInecTBa Kak cHCTEMa
(COBOKYNHOCTB) ~ B3aMMOJEHCTBYIOIHX — Mek1y  coGoid pasHoOOpa3HbIX ~ OpraHH3MOB.
Kooneparushsie Tpoduyeckde BzaumoaeicTBus B coodwectse. Posb MHKPOOHBIX COO0IIECTB B
NPHPOIHBIX H HCKYCCTBEHHBIX MecToOOMTaHusx. PaGorer M.B. Meanosa u I.A. 3asapsuna c
KOJUIEraMH.

BsaumopeiicTBiie MHKpOOPraHH3MOB Mex1y co6OH W ¢ JpyruMu OpraHH3MaMH.
AHTaroHH3M, MyTyalusM, cuMOH03. MyTyanHCTHYECKHE B3aUMOEHCTBHS MEKPOOPTaHH3MOB ¢
KMBOTHEIMH. B3auMozielicTBne MHKpOOpraHusMOB M pacteHuil. ®usnosormueckmii cratyc
MHKPOOPraHH3MOB B 3KOCHCTeMax. OcoOeHHOCTH JKOJIOrHYEeCKOH CTPATErHH H OHOTHYECKHX
cBsseil y MHKpoopranusMos. Komuotpodel H omrorpodbl. THAPOAHTHKH W AHCCHTIOTPOGEL.
Tpexcrynenyatbiii npouecc  (yHKIHOHHPOBaHHs MHKPOOHBIX coobwects. OOpazopaHHe
Guorenok. MyabTHBHIOBEIE OHOIUIEHKH. KBOPYM-CEHCHHT M THIBEI ayTOHHIYKTOPOB.
MuxkpoGusie MaTel. OcoGeHHOCTH BOJHBIX H INOYBEHHBIX MHKDOOPraHM3MOB. |eHeTHuecKH
MOAM(HUMPOBAHHBIE MHKPOOPTaHH3MBI H HX HHTPOAYKUMS B OTKPBITHIE JKOCHCTEMBL
MuKpoOpranu3Mel M 3arps3HEHHE NPHPOIHBIX 3KOCHCTEM. MeTo/bl MCCIeI0BaHNsS 3KOJIOTHH
MHKpOOPTaHH3MOB, '

Ponp  rerepoTpodHbIX M aBTOTPO(HBIX MHKPOOPraHM3MOB B LHMKIAX yriepoa.
KHCJIOpOAa, a30Ta, cephl, Gocdopa W APYTHX d7eMeHTOB. MHUHEpaTH3aLHS PA3/THYHbIX BEILECTB.
Mukpobuaa asorpuxcauua. AMMOHH(HKATOPbL, HHTPH(OHKATHOPLI H JCHHTPH(PHKATOPLI.
Bopopomueie Oaxtepun. KapGoxcnnoGaktepun. JleTyuHe YIIeBOAOPOIB H OaKTepHAIbHbIHA
(GuisTp. Panuas Guocdepa H paHHHE COOOLIECTBA MHKPOOPraHH3MOB. PenukroBble coolLecTsa.
[HaHOBaKTEPHH H CTPOMATONHTBL. TeopHH MPOHCXOMICHHS SYKapHOTHON KIeTKH. ['TodanbHbI




apoMop¢)03, MOJIOKHBUIHH HAYAIO Pa3BHTHIO MHOIOKJETOUHOCTH H 00pa3’oBAHHIO 3YKApHOT.
Baxuelimas polib NpOKapHOT B CO3AHHH H MOUIEPIKAHUH roMeocTasa GHochepbl [LIaHeThL.

Tema 9. Ixonozuueckue cmpeccol.

Jeiicteue (H3MKO-XMMHYECKHX (AKTOPOB HA MHKPOOPraHM3Mbl. AKTHBHOCTH BOJBI H
ocmoruueckoe pasnenue. Kcepodunsr, Ocmodunsl. Tanodmunel. ITokasaTens KHCIOTHOCTH
cpenst (pH). Anxano-u auunopmibHble MHKpoopradusmel. Temmeparypa. [lcuxpodunsusie u
TepMO(HIBHBIE ~ MHKPOOpraHusMel.  [HopocraticTHdeckoe — Jasienue.  [Ibe3oguibHble
MuKpoopraHusMbel. Hanumume xucnopoma. A»podsl ¥ aHadpoOBl, 0COOEHHOCTH — HX
KYJIbTHBHPOBaHHsA. BIMAHNE 31eKTPOMAarHUTHBIX H3MyueHHH. MexaHu3m /elicTBHA QH3HYECKHX
(aKCcTpeManbHBle TEMIEPATYPBI, BEICYLIHBAHHE, PAIHALHA) H XHMHYECKHX (OCHOBHBIE KIIACCHI
AHTHCENTHKOB, aHTHOHOTHKOB, AHTUMETAOOJIMTOR) AreHTOB, CHIDKAOIIKX KH3HECIOCOOHOCTH
MHKpOOHBIX KieTok. Penapaius nospesknennit JJHK y mukpoopranusMos (hoTopeakThsaius,
SKCUM3HOHHas M pexkomOuHaTuBHas penapauuu). SOS-orBer. MosleKyJIsIpHBIE MEXAHH3MbI
penapanHoHHBIX TPOLECCOB. 3HaueHHe penapauuy, (u3Honorayeckoi amantanuMu u otbopa
ycToHuuBeIX ocobedl. Creruduunocts B3auMopeiictBus PHK-momumepassl ¢ mpomoTopaMH.
Curma-¢akxrop PHK-nomimepasel. Mexanusmel obuiero crpeccopHoro orBeta. Ctporuii oTBer.
Ponb TOKCHH-aHTHTOKCHHOBBIX MOJYJEH B ajanTalMM K CTpeccy. AJanTalus KIETKH K
TEMIEPaTYPHOMY, OCMOTHYECKOMY, OKHCIIHTEILHOMY, DPaIMALHOHHOMY CTPECCY, BBICOKOMY
COZIEPKAHHIO COMeH H SKCTpeMalbHEIM pH.

Tema 10. Bupycet - ucmouHUK 2eHemMU4eckozo mamepuaia 01a ssonioquu. Bakmepuogpazu
Otkpeite Bapycoe (JI.M. HMpanoscknii;1920). @opmupoBanke NpeACTaBACHHA 0
CYLIHOCTH BHUpPYcoB u OaxrepHo(aroB ¥ NPUPOJAE B3aMMOJEHCTBHA MX C KJIETKAMH XO3H€B.
CreudM4HOCTD, MPOUCXOIKIIEHHE, MOP(OIOTHIECKOE H CTPYKTYPHOEe pasHooOpasue BHUPYCOB.
M3BecTHbIE THIBI B3aHMOJEHCTBHMSA BHpYca ¢ KJIETKOH XO3fAHHA: NPOXYKTHBHEIH (0Opasyercs
NOYEPHSs MOMYJALUS, HHTETPATHBHBIH (BHpOreHHs), abOPTHBHBIA (BHpyCHAs IONYJALMS HE
ofipasyercst) W wHTepdepeHIHsa BUPYCOB (MHQHIMPOBAHHE YYBCTBUTENBHOH KIETKH PasHbIMH
prpycamn). PenpogykrusHsrii upkn Bupycos. [lepcucTenuus BUPYCOB.

Bupycel Gaktepuit - Oakrepuodarn. Mertonsl  Bbinenenns. Mopdonoruueckas
Kiaccudukanus OaxrepuodaroB. Pasmuoienne BHpYNeHTHOro (Qara. JIMTHYECKMH LHKIL
uHbekiuy. PassuTHe yMeperHbix ¢aros. Jlusorenus. Momuduxauus darosoit [IHK. Bupycer i
kanueporenes. Bupoumsl. IIpuoHs. @aru Kak MHCTPYMEHT TEHETHYECKHMX HCCIEIOBAHMEA H
T€HHBIX TEXHOJIOTHH.

Tema 11. Huzwue sykapuomsi u ux éuopazHoodpasue

Huzmme  5yKapHOTBI-MIPOTHCTBI - OJHOK/IETOYHBIE  MJIH  KONOHHA/bHBIE
MHKPOCKONHYECKHE OPraHn3Mbl; rpubsl, mpocteiitme, Bojopocin. OOluee MpencTaBienue o
nporcxokIenny, knaccndukauns. Mopdonoruueckoe pasHooOpasue, (YHKIHOHATBHBIC
0COGEHHOCTH, POCT M cHOCOGB PasMHOKeHHs, dHepreTHueckuii Merabommsm. IlonsTue
{aroTpoduu Kak CIOCOGHOCTH OPraHM3MOB 3aXBATHIBATH TBEP/IBIE HACTHLE! H MPOBOAMTE HX
yepes MemOpaHy BHYTpb KICTKH (CMOCOOHOCTB — OCYMIECTBIATE — BHYTPHUKJICTOUHOE
nepeBapuBaHuHe IHMUIH). DHIOCHMOHO3 KAk CHCTEMHOC YCIOXKHEHHE B CTPOCHHH IyTeM
BKJIIOYEHHSA KEPTBbI B COCTAB OpraHHiMa H CO3/1aHHA TaKHM 06pa30M HO_!IHq)yHKL[HOHaJTbHOFO
obbequHends -  "cooOmiecTBO-  OpraHu3M", e  OT[AENbHBIE  KOMIOHEHTBl  TCPAKOT
MH/IHBHTYaTBHOCTE. PONb HH3IIHX 3YKapHOT B ()Y HKIIHOHHPOBAH MU Huocpepnl.

OCHOBBI YNPAaBIAEMOTO KyJIBTHBHPOBAHHSA IPHOOB M BOJOPOC/CH, 3alOKEHHBIC E.E.
VenenckaM u C.H. Ky3nenossm.




Tema 12. Mamozennsie muxpoopzanusmest. IlIpodremsr anmubuomuxoycmoiinusocmu
MUKPOOP2AHUIMOG U cpame2ua ux npeodoienus. buomeppopuzm u buobesonachocms

[Mapazutuzm H [IaTOr€HHOCTh MHKPOOPTaHHM3MOB. Tune napazuTuiMa
MHKPOOpPTraHU3MOB. Y GHKBHTAPHOCTE W ABTOHOMHOC CYIIECTBOBAHHE MATOTEHOB B MPHPOIHBIX
skocucreMax. Crenu(MuHOCTL napasra K  XO3sMHY. YHHBEpCallbHOCTL  (PaKTOpOB
MaTOreHHOCTH.

nepCHCTCHHHﬂ Galcrepua_nbnmx NaToOr¢HOB KakK pe3ybTaT CcAMOHOTHYECKHX OTHOIIIEHHI.
[Tapasutham kak oOpa3 xusuu cumOuoHTOB. [larorenusle Oakrepdu, oOIuue s YeloBEKa U
pacteHHii. TexHOreHHas 04YaroBOCThL MH(EKIHOHHBIX Oose3Hed. BaxkTepHOHOCHTENLCTBO Kak
KPHTEpHH 5KOJOTHYECKOro pHCKAa HaceneHHs. Bumsl uUMMyHHTETa K BO3OYIMTENsIM
uH(peKHOHHBIX 3ab0eBaHHi.

IIpHYHHEI BO3HHKHOBEHHS CPeIH MHKPOOPTaHW3MOR MHOMKECTBEHHOH IleKapcTBEHHOM
yGTOﬁ‘{HBOCTH H BO3MOXHBIE YTH MPEOJOJIEHHSA DpOﬁJ’IEMbI.

IMTonstue Guonoruyeckoi yrposel u npodiemsl duobeszonacHocT. TakTHKa H cTpaTerus
6opeOBl ¢ pacrpocTpaHeHHeM OHMONOrHYECKHX Yrpo3 HoOBoro TeicadeneTus. Konsenuus o
3ampere OakTepHOIOrHYECKOro OpyxHA. Mepbl 10 NpPEIOTBPAILEHHIO €ro IPOH3BOJICTBA H
PacnpoCTpaHeHHs. BHOTeppOpH3M M arpoTeppopH3M: BO3MOXKHEIE OOBEKTHI MOpaKeHHS H
cnocobbl NpoTHBOAEHCTBHUS.

Pa3paGoTka HOBBIX CpPEICTB NPOMHIAKTHKH OMAacHbIX HHQEKIMOHHBIX 3a00/12BaHu.
Metoasl adpexTurHOro u OricTporo obHapyeHHs Bo30yauTeneil onmacHbIX HHOEKLMOHHBIX
3aboseBanmii. MonexynsipHo- GHOJIOrHYecKHe KOHCTPYKIIMH JUIS JIETOKCHKAIIHH IATOr€HOB.
BHenpeHHe HOBEHINMX KOMIBIOTEPHBIX TEXHOJOTHH B MEIMIMHY, MHKDPOOHONOTHIO U
pa3paboTKa Ha UX OCHOBE JMArHOCTHYECKHX CHCTEM 3KcnpeccHoro anamisa JIHK naroreHHoro
MHKPOOpPraHH3Ma (HaHOT€HHAsA TeXHOIOTHA).

4. YyedHo-MeToanueckoe u uHopmaunonHoe obecnevenne JHCUHMIHHBI

OcHoBHasf:

1. Urmmna U. B. Bonswmoii npaktakym "MukpoGuosnorus":yyebHoe nocobue juist CTyIEHTOB
By30B, 00ydalommxcs 1o Hanpasieruio 020400.62 "buonorus" (npoduis "Mukpobuonorua”)/H.
B. VBumna.-Cankt- [etepoypr:[pocnext naykn,2014, ISBN 978-5-903090-97-6.-112,-
bubuorp.: c. 92-94.

Jlonmo/IHHTEIbHAR:

1. Yuncon K., Yonkep JI. [Ipunuunst 1 MeTo/ 161 GHOXHMHE H MOJIEKYJIAPHOH OHONMorny: [nep. ¢
anri)/ K. Yucon, JI. Yonkep. -2-e u3.-Mocksa: burowm. JlaGopartopus 3manuit, 2015. -848c.
2. Tkauenko A.I'. MoneKkyspHble MEXaHH3MBI CTPECCOPHBIX OTBETOB Y MUKPOOPTaHH3MOB.
ExarepunGypr: ¥YpO PAH, 2012. 268 c.

3. Tunesny A.B. Muxpo6ronorus. YueGuux B 3-x Tomax. Han-so CII6Y, 2009.455 c.

JnexTponHbIe HHGOPMALTHOHHO-00PA30BATE/IbHBIE PECYPChI:

OGpasoBaTelbHEI mpomecc N0 JHCUMIIMHE  MuKpOOHONIOrHS  MPEanoNaraeT
HCTIONB30BAHHE  CIEAYIOUIEro  IPOTpaMMHOro — obecreveHs W HHPOPMAIHOHHBIX
CHpaBOYHBIX CHCTEM: DJIEKTPOHHO-OHOIIHOTEUHAs CHCTEMA IPRbooks ELiS - snexrpoHHas
6ubnuoreka budimorexa bubmoTex
[ToHOTeKCTOBbIE KHHTH H KYPHaIbl, 6a3bl JaHHBIX, pediepaTHBHbIE H HHPOPMALIHOHHEIE
pecypest National Center for Biotechnology Information

http://lomonosov-fund.rU/enc/ru/encyclopedia:0130:article ~ Meropusi  pasBHTHA
MHKpoOHOIOrHN

http://www.allvet.rw/knowledge_base/microbiology/istoriya-razvitiya-
mikrobiologii.php Heropus MukpodHoaorun




http://www.pasteur.fr/en/english.html Hucraryr IMacrepa
http://www.ncbi.nlm.nih.gov/Taxonomy/Browserfwwwtax.cgi Caiit NCBI, pasgen

Taxonomy

http

://microbiologu.rU/obschava-mikrobiologiya/regulyatsiva—metabolizma/2.html

Hupopmauns no peryismnn meraboamsma
http://microbiologu.rU/obschava-mikrobiologivaftipyi-brozheniva/2.htmj Hudopmanus

NO THOAM GpoKeHMs
www.molbiol.ru Meroasl u enpasounas HHGOPMALHA [0  MOJEKYAfPHOi

OHoJIOrHH
hrtD://nsa.u.edu.ru./imaoes/vetfac/imaoes/ebooks/microbie]oav/stu/ecologia.htm

IKoIornna GaKTepmii
http://meduniver.com/Medical/Microbiology/ Meuumsckast MHKPOOHOIOr 1.

S.MarepuanbHo-TexHH4eCKOe 00ecneyeH e IHCHHILTHEBI

JlexunonHBIi 3211, 060PYA0BAHHBI HHTEPAKTHBHOMH H OBBIYHOI JIOCKAMH,

MYJIbTHMEIHHHBIM NIPOEKUHOHHBIM 06opynosannemM EPSON EMP — TW10 u EPSON H391B.

OGpynoBaHHe B 1a6opaTopHaX;

ATOMHO-a0COPIHOHHEL [LTAMEHHO-IMHCCHOHHBIH NporpaM.-yrpasi.crieKTpodoToMeTp
l"asosbli xpomarorpa GC-2014

Jlabop. ycranoBKka 1 H3MepenHs HAHOPA3MEPHEIX YaCTHII Ha Gase aHaM3aTopa
Malvern

XpomMaTo-Mace-CeKTpOMeTpHYECKas CHCTEMA

HuskoreMiepaTypHblii MOPO3UIBHHK

Xunkocruoii xpomarorpad LC-20

AMIH(QUKATOp rpaieH. ¢ 6I0K.B KOMI:IPOOHp,CTPHITBL AL,

Mikpockon onTuueckuii taGoparopubrit "Akcuocrap” 3 m.

Muxpockon TpaHOKYIpHELT MC-400

PecripoMeTp 3aMKHYTOro IHK/IA 15 aBTOMATH3, H3MEP.yPOB. NOTPedI.KHCIOP. H
BBIJIEJL. YT

Cucrema BBos1a u306paenns "Bujeo-Tect-Pasmep”

Cnexrpodoromerp

®epmenTep BJIC 2 wir.

®OnyopecueHTHbIH (110K

®otomeTp mianmeTHslH MynpTHCKaH Acuent 6e3 GuIbTp. B nporp. obecrey.
XonoMIBEHUK MeJl. BepTHKanbHEIH 382 1 tc-86/B kommiekTe/

ABToKNaBupyemslii hepmentep u GHopeakTop

AMIIH(HKAT.C MHOTOYD.KOHTD.TEMIIEP.B KOMILILC Ipajnen.Habop./
Iens-noxymenTup.cuer.(BioRad) B komnn.c ynpas.koMmmn.u npunTe
Mmuorodynkumon. Mukporanmetssiii pugep INFINITE M200
Cnektpodoromerp UV-1650PC B KOMILIL. ¢ TePMOCTATHD.S4€HKO H KIOBETAMH KBApLEB.
Tpancunmomunarop MACROVUE UV-25

YOC-99-01 mamunapuerit 6oxe "CAMITO" (BJI-12-1000)

YIIbTpa3ByKOBO# IpoLeccop ¢ TaliMep.H PeXUM. MyJIbCAlHH-+30HT CYNEHYATIH 2MM IS
obp

BricokoadipexTHBHBIH xuaKocTHOH Xxpomatorpad LC-20 AD B koMrekTe
LIndposoii ciekrpodotomerp PD-303UV

Muxposnzop mVizo-103

Kommnekt s npsmoro konuposauns PhotoMan



Mukponnan.cnektpodor.6/remn.kouTp.B Komm.c ITO Bencmark Plu
CHet.ananmut.xuak xpomoTorpad. A HIeHTH]. H 0UHCT.6eTKOB 1
NENTUIOB/KOJIOH. KOJLIEK

Crextpohoromerp UV-1700 B komm. pupmsl Hlnmanzy

JKMIKOCTHEILH CLUHTHIAIHOHHEI CYETYHK

Huskoremneparypusrit MopossisHmK

AMIUTH(HKAT.C MHOTOYD.KOHTP.TEMITEP,B KOMILILC rpaguen.Habop./
S4eiika anextpodopesa,16cm,20 mynok, | MmTos. ressi(BioRad)
Cnexrpodoromerp UV-mini-1240

VYerp.xoMneioTep.4-X KaHAL.I/0GHAPY K. B
PEX.pealibH.BpeM.(PIIyopecLieHT. IeTeK1L. crietud.n

Bio-Rad Laboratories juis nposenenns I1LIP ¢ netexuueii 5/popesom
KunxoctHoit xpomarorpad LC-20AD

Cnextpodorom.BioSpec-Mini B koM. 1-nosui.aepxar.kioset Ha 10Mm,ka6
Kamepa n/nposexn.nmynsc-anextpodop.c oxnaxk.Momtynem
AsToiiaBHpyeMsIi epmentep u 6HOpeakTop

lazoBmrit xpomarorpad GC-2014

JKuaKOCTHBIH XpoMaTorpad) BHICOKOro AaBJIEHHS

I'paguents. ammmuKaTop Ha 2 cMeH.6moka ¢ 2 61ok.96*0,2 M
Muxpockon naGoparopreiii "Jlekika"

OGopynosauue st anamusa JJHK

Crnexrpodoromerp Ultrospec 3300 pro

Vcranoska Juld aMILTH(QHKAIHE H 37eKTpodiopesa HYKIeHHOBBIX KHC/IOT
VYeranoska [uist ceksenupoBanus JIHK monens MEGA BACE B koMIiekTe
Crkanupyiomuii KIopeTHbIH criekTpodoTometp SmartSpec Plus
ABTOKJIaBHPYeMEIH (epMenTep u GHOpeakTop

Anamu3satop uMMyHobepmeHTHBIX peakumit AUDP-01 YVHUTIAH
JByxmyueBoii cnektpodoromerp mozens UV-1650(PC) B komm. ¢
nporpam.obecredeHueM,

CkaH.KIOBET.CTIEeKTOPOOT. B KOMII:KBAPLL.CIIEKTP. KIOBETA.

HKunxoctHoit xpomarorpad L.C-20

Jlabopatopnas ycranoska mus [ILIP B peanbnoM BpemeHH

Muxpockon LEICA DM 2000 B komniekTe

Crnextpoduyopumerp RF-1501

[TnanmerHeri cnekTpodoToMeTp xMark(BioRad) 200-1000 um
VIBTpa3sByKOBOH [IPOLIECCOp ¢ TAlMED.H PEXHM. NMYJIECAIHH+30H]] CYIIeHYATRIH 2MM.
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6. Memoouueckue ykazanus OnA 00y HaIOUUXCA N0 0CEOEH IO DUCHUNIUHb

OcBoeHHe NHCIHIUIMHEL TpeOyeT CHCTEMATHYECKOro H3Yy4YeHHsl BCeX TeM B TOM
TOCTIE0BATENBHOCTH, B KaKOH OHHM yKa3aHbl B paboueli mporpaMme.

OcHOBHBIMH BHIaMH Y4eOHOH padOThl ABISIOTCA ayAUTOpHble 3ausTHs. Mx wpens -
pacmpuTh 6a3oBble 3HAHHA O0OydyalOlMXcd [0 OCBAHBAEMOH NHCUMIUIMHE H CHCTEMY
TCOPETHYECKHUX OPHEHTHPOB JJIA MOCIEAYHOLIEro bonee FHyGOKOI‘O OCBOCHHS MNpPOrpaMMHOIo
Marepuaia B xoue CaMOCTOATEILHOH paﬁou.l. OGy‘-IalOIlleMYCSI Ba»HO IOMHHTB, 4YTO JICKLHA
S(D(pCKTHBHO noMoraetr eMy OBJIAACThb IIPOTrpaMMHBIM MAaTCpHaJIOM 6naro,11apn pacCcTaHOBKE
npenoaaBaTeieM He0oOXOIUMEBIX AaKLIEHTOB H YACPKAHHIO BHHMAHHA HHTOHALUlHOHHBIMH
MOOYJBSIIAAMH TI'0JIOCa, a TAKXKE MNOAKIIOUCHHEM ayIHO-BH3YAJIBHOIO MEXaHu3Ma BOCIIPHATHSA
uHopmaumn. Kpome Toro, Bo Bpems JIEKUMH HMEET MECTO [pAMOH BH3YalbHBIA H
SMOIMOHATBHEINA KOHTAKT 00y4aromerocs ¢ npenojaeareiemM, obecrednBaiomui 6osee momHyro

peaNH3aIHrio BOCIHTATEIBEHOH KOMIOHEHTE! 00ydeHH,




Camocrostensras pabota npecnenyer CIICAYIOUINE LE/IH:

- SAKPCILIEHHE H COBEPLICHCTBOBAHHE TEOPETHYECKHX 3HaHUH, MOJYYEHHBIX Ha
JIEKIIHOHHBIX 3aHATHSX,

- (opMEpOBanHHE HaBHIKOB [OJIFOTOBKM TEKCTOBOH coCTaBnAiowel HHQOpMAalHK
y4eOHOr0 H HayHHOr0 Ha3HAYCHHS JUII PasMCIICHHS B Pa3IMYHBIX HHQOPMALIHOHHEIX CHCTEMAX

- COBEPIICHCTBOBAHHE HABBIKOB IIOHCKA HAYYHBIX MyGIHKaLUil 1 o0paszoBaTeIbHbIX
PECYPCOB, pasMEIICHHBIX B CeTH MHTepHerT;

- CaMOKOHTpOJII: OCBOEHMS OporpaMMHOIo Marepuana.

Obyuatomemycs HeobxoauMo TIOMHHTB, HTO pPE3YJIBTATEL CAMOCTOATENLHOH paGoThI
KOHTPOIHPYIOTCS MPENOABATENIEM H YUHTHIBAIOTCA NPH ATTECTALHH acnupasTa.

7. ¥npaenenue u koumpons oceoenun Komnemenuuii

7.1. Tekymuii KOHTPOJIB OCBOEHHS Paslic/ioB Kypca IMPOBOHTCS [O (hopme

-YCTHBIH onpoc

7.2. TIpomeKyTouHbII KOHTPO/Ib POBOIHTCH 110 tdopme

-YCTHBIH OITPOC / MHChMEHHBIN OTBET Ha TeCT

7.3. HTOroBbIii KOHTPOIL POBOIHTCA N0 bopme

-Hudbepenunpopannsii 3auer ne peyCMOTPEH

-JK3aMeH ClaeTcs MO NporpaMMe KaHIHAATCKOrO OHK3aMeHa 1o Muxpo6uonoruu,
YTBEpKACHHOH aupekTopoM ITOWIL] YpO PAH

7.4, BHabI KOHTpPOJIS

Buze! korTpos
TK [TK Ok3ameH
(Texyumi (npoMexyTouHbIH | (HTOrOBBIH
KOHTPOJIb) | KOHTPO/IB) KOHTPOJIb)

KonTtponupyeMsie pasniesbl IHCHHIITHALL

Tema 1. Mcropus, npeamer u HanpasieHns
MHKPOOHOIOIHH +

Tema 2. Mopdonoruseckoe u cTpykTypHoe
a31000pa3He MHKPOOPraHH3MOB +

Tema 3. ITpoGnems! cucTeMaTukn
MHKPOOPraHH3MOB + +

Tema 4. THnb! MHTAHHA NPOKAPHOT.
MeTabo/IH3M MHKPOOpPraHH3MOB

+

Tema 5. Kynetusuposanue u poct
MHKpoopranusmoB. OHTOreHes.

Tewma 6. 'eHeTHKA MEKPOOPraHH3MOB

Tema 7. Perynsuus metaGonusma

Tema 8. DKoIOrHs MHKpOOPraHHIMOB

+| [+ [+ +
+

Tema 9. Dxomornyeckue cTpeccsl.

Tema 10. BHpychI - HCTOYHHK reHeTHYECKOro
Marepuana 1y 3Bojuouuu. bakrepuogarn

+

Tema 11. Huzimme sykapuots! u ux
OnopasHoobOpasue F

Tema 12, ITaToreHHEIE MEKPOOPTraHH3MBL.
[1poGeMbl aHTHOHOTHKOYCTOHYHBOCTH
MHKPOOPraHH3MOB H CTPATErHsi HX
nipeoioJieHHs. BruoteppopusM u
Ouobe3onacHoCTh + +

Bcee TeMbl H




8.1lepeuens sonpocos onn noemopenun u CAMOKONMPONA

1. Ha3oBHTE IPyIIIEl OpraHM3MOB, OTHOCSIIHXCS K 00BEKTaM MHKPOOHOIOrHH?

2. Kaxoe MecTo 3aHHMaeT MHKPOGHOIIOTHS B cHCTeMe OHOJIOrHYECKHX MCUHIIHET

3. KaxoBa poJib MEKPOOPTaHH3MOB B IIPUPOJIE H IESTENLHOCTH YeJIOBEKa?

4. HazoBute Hauboee BaKHbBIE OTKPBITHS B HCTOPHH MUKPOGHOIOrHK?

5. ITo KakuM OCHOBHEIM HAllPABJICHUSM Pa3BHBAECTCA MHKPOOHOIOTHA B HACTOSIIEE BPEMs?
6. [ToueMy TepMHH "MHKPOOpraHu3M" He UMeeT TAaKCOHOMUYECKOT0 CMbIcia?

7. Yto noHUMAIOT o KnaccuuKanueii u cucteMaTukoit 61onornyeckux o6seKToR?

8. Uro Takoe ecTeCTBEHHAN CHCTEMATHKA?

9. IloyeMy MHKPOOPraHH3MBI HE YIaeTCsl KIacCH(BHIMPOBATE TOIBKO 10 HX
MOp(}OTOTHYECKHM XapakTepHCTHKam?

10. B xaxne noMeHbI 06 BeJHHEHBI IIPOKAPHOTHYCCKHE MHKPOOPTraHH3MbI?

11. Ha3oBHTe 4epThI CXOACTBA H PasIHIii apxeH U GakTepui? Apxeil u sykapuoT?

12. HazoBuTe NPHHIMIHAIBHBIE OTIMYHS KJICTOYHOH OPraHU3aluK 3yKapUOT H [IPOKAPHOT.
13. TIpoananu3upyiite pasaHuns B CTPOSHHH KJICTOUHBIX CTEHOK MPAMITIONIOKHUTENBHEIX H
rPaMOTPHLATENBHBIX MHKPOOPTaHH3MOB.

14. Kakue KJieTouHEIEe CTEHKH XapakTepHBI UIs apXeii?

15. B ueM cX0/ICTBO H pa3/iHYHe B CTPOEHHH H QYHKLHAX 1LHHTOMIA3MaTHYECKOH MeMOpatbl
(LITTM) u BHeurHeii MeMOpaHbl rpaMOTPHLATEIBHEIX MHKPOOPraHU3MOB?

16. INepeyncnuTe BKIIIOUEHHS H 3aMacHble BELECTBA, MPHCYIIHE MHKPOOPTaHH3MaM.
HazoBuTe HX OCHOBHBIE ()YHKLIHH.

17. Ha3oBHTE ITOBEPXHOCTHBIE CTPYKTYPHI KJIETOK MHKPOOPTaHH3MOB, OTBETCTBEHHBIE 32
JBHMKEHHE | NpuKperuieHne K cyberpary. Kakue eme GyHKIMH MOTYT BBIONHATE 3TH
CTPYKTYpHI?

18. [Mouemy nokosuecs GopMbl IPOKAPHOT 00IANAIOT 3HAUHTENLHOH YCTOHUYHBOCTBIO BO
BHEINHe# cpene?

19. TlepeurcnuTe cmOCOOB! PA3MHOMKEHHS Y TPOKAPHOT.

20. Ha xakue rpynisl nmofpasessoTes MHKPOOPraHH3MBI 110 OTHOIIEHHIO K KOJHYECTBY H
Ka4ecTBY MHTATEIbHOro cybcTpara B cpeae oouTanus?

21. Ha30BHuTe THIIBI IHTAHHSA MHKPOOPraHn3MoB. CpaBHHTE BO3MOKHOCTH MHKPOOPraHH3MOB
H BBICIIHX OPraHH3MOB B 9TOM OTHOINEHHH.

22. Ha30BHTE NPHYMHE] BOSHHKHOBEHHS CPEIH MHKPOOPraHH3MOB MHOMKECTBEHHOMH
JIeKapCTBEHHOM YCTOHYHBOCTH.

23. Ha xakue rpymnnsl JeisaTcd MHKPOOPraHU3MBl [10 OTHOLUEHHIO K TEMIIEPATYPHEIM
npezieNiaM M 4eM OHH pa3zHyaioTcs MexIy coboi?

24, Yem 00yCIIOBIEHO TOKCHYECKOE ACHCTBHE KHCIOPO/Ia HA MHKPOOPTaHH3MbI?

25. Hazosute ocoOeHHOCTH rajo(HiIbHEIX MUKPOOPTaHA3MOB.

26. B uem oTaH4me IHEPTETHKH (OTOTPOGHBIX i XeMOTPODHBIX OPraHU3MOB?

27. Uem OTAHYAIOTCA HEMPEPLIBHBIE KY/ILTYPhl MEKPOOPraHH3MOB, (DYHKIUHOHHPYIOIIHE B
pexKUMe XeMocTaTa i TypOH0cTaTa.

28. [TepeuncinTe OCHOBHEBIE 3TAIBI KaTab0IM3Ma IMIIOKO3bl Y MHKPOOPraHiu3MoB. B uem
oco0eHHOCTH KaTabo1u3Ma aHaspoOHEIX OPraHH3MOB?

29. JlaiiTe onpeaenente npoueccy Gpoxenns. Ilepeuncnure Hanbosee H3BECTHBIC BHbI
OpoKeHHA H IPYNITBI MHKPOOPraHH3MOB, HX BBI3BIBAIOLIKE.

30. TepeurcnuTe OCHOBHBIC BU/IbI aHAIPOOHOIO JBIXAHHA H HA30BHTE MHKPOOPTaHH3Mbl,
cnocoGHble OCYIIECTBIATH Takoil mpouece?

31. TlepeducinTe IPYIILL XeMOIUTOABTOTPODHBIX MHKPOOPTraHH3MOB.

32. Cpasnute rpyIibl GOTOTPODHBIX MHKPOOPTaHU3MOB 10 OPraHu3alin
(OTOCHHTETHYECKOTO aNmapara i MeTab0IMYeCKUM BO3MOKHOCTAM.

33. B03MOKHO JTH HCIIOIb30BAHME KIIETKOIl SHEPrUH, HE CBA3AHHOM C IEPEHOCOM JIEKTPOHA
(nporona)?



34. Kak nonnepxusarotcs B kiertke ycloBsus, obecneunBaroNme ee KHU3HEIEATETHHOCTE?
35. Kax 3aBHCHT CHHTe3 (D)ePMEHTA OT BHEITHHX YCIIOBHH?

36. Kak u korza B kietkax MHKPOOPraHH3MOB 00pa3yloTes 3anacHble BelnecTra?

37. Kakoe 3Hauenne umeer npouecc azoThHKcalnn?

38. Ha30BHTe OCHOBHBIE ITAIIEI CHHTE3a GHOTOrHYECKHX IOJIHMEPOB Y MHKPOOPraHH3MOB,
39. Kakoso 3HaueHue mponeccos PEryIAlHH MeTa00IH3MA B JKH3HH KieTku?

40. IepeuncimTe OCHOBHBIE CMIOCOOKI PETyJALHH MHKPOOHOTO MeTaboIH3Ma.

41. Kaxoii crioco6 perysmun nossonser GBICTPO MEHATH TyTh MeTaboMH3MA?

42. Yro nounmaetes mon TepMuHaMu "renotHn" 1 "theHorun"?

43. Kakue akTophl BEI3EIBAIOT MYTallHH U B 4eM 0COOEHHOCTH (DEHOTHIIHYECKOro
NPOSABJICHHA MYTALUH Y MHKPOOPraHH3MOB?

44. [lepeuncnTe THIEI PeKOMBHHALIHH FeHETHYECKOTO MaTepHaa y NpoKapHoT.

45. KakoBo 3Ha4eHHe OTTOpIKEeHHS HYMKEPOAHOH reHeTH4ecKkol HHbopMarmu s
CYIIECTBOBAHHS BHIOB?

46. OxapakTtepu3yiite GHoorHYECKHE 0COGEHHOCTH CTPOEHHS BHPYCOB.

47. lpoananusupyiite e cTpaternu penpoaykuuu 6akrepHodaros.

48. Uro nonmmaetcs mox tepMunOM "npodar”?

49. HazoBuTe 0c0GeHHOCTH WH Y LHOEILHEIX H KPHIOTHYECKHX Npodaros.

50. HazosuTe nmpencraBuTeneii NpoMbILIeHHO MCMOIb3YEMBIX H ATOrEHHBIX GakTepHit,
coziepKaIux mpodaru.

51. OxapaxTepusyiiTe 1Ba THIIa TPAHCTYKIHH - OOILIYIO M ClIeLHATM3HPOBAHHYIO.

52. Ilepeunciute 0CHOBHELIE GHONOrHYECKHE OCOBEHHOCTH HHLINX 3YKapPHOTOB-IIPOTHCTOR.
53. IlpoanaH3MpyiiTe po/tb HH3MKX IYKAPHOT B (ynkunonHpoBanuu Guocdepsr.

54. HazoBuTe HauGoliee pacipoCTpaHEHHBIE IPHEMBI H METOIB MHKOIOIHYECKHX
HCCleJOBaHHH.

55. Hepe‘-mcm»lTe OCHOBHBIE METO/IbI HCCJIETOBAHHSA B 3KOIOTHH MHKPOOPraHH3MOB.

56. [lpoaHanusupyiTe OCHOBHBIE JOCTOMHCTBA H HEOCTATKH M3BECTHBIX METOJIOB
ONpE/ICTICHAS KOJIMYECTBa KIETOK MHKPOOPIaHH3MOB,

57. Kax naenTu¢ummpoBars nouseHHble GakTepun Ge3 BbUICTEHHS B YHCTYIO 1ab0paTopHy1O
KYJIETYPY, IPUMEHA MONIEKY IAPHBIE METO/IBI?

58. Hasoure HauGoiee pacipocTpaHeHHbIE THIIb! B3aMMOOTHOLICHHI MHKPOOPraHH3MOB
Apyr ¢ apyroM. [Ipuseante npuMeps cHHTPOGHBIX accorHaLmil.

59. OnuiHTe MyTYAIHCTHYECKHE H NTAPA3HTHUCCKHE CHMBHO3EI C Y4aCcTHEM MHKPOOPraHH3MOB.
60. OnumuTe posb rerepoTpooB i ABTOTPOGOB B KAMIOM M3 OCHOBHBIX LHKJIOB
3NIEMEHTOB (Yriepoa, a30Ta, Cepel) Ha 3emMite.

61. Uro 0603Ha4AIOT TepMUHEL "NIapa3HTH3M" H "MATOreHHOCTD" MHKPOOPraHu3MoB?

62. Ha30BHTe NMPHYHHBI BO3HHKHOBEHHS CPEIH MHKPOOPIAHH3MOB MHOKECTBEHHOT
NeKapCTBEHHOM YCTOHUMBOCTH.

63. OnuwmnTe QeHOMEH HeKyIETHBHPYEMOTO COCTOAHMS GAKTEpHIl B KAuecTBe aanTHBHOM
CTpaTerHH BbUKHBAHHS MATOT€HHBIX MHKPOOPraHM3MOB BO BHELIHE cpeje.

64. OxapakTepH3yHTe METO/Ib! ACTOKCHKALIHH [TATOrCHOR,

65. Jlepunuuus nousTrii "Guonoruyeckas yrposa", "6HobesonacHocTs", "6uoTeppopuszm”,
"arpoteppopHsM".

66. OnuunTe THIB! KIETOuHOM M depeHuHanny y GakTepHii, PUBEIHTE IIPHMEpL.

67. MexaHu3M cropy/suny y GakTepui, NpHUHHbI BO3HUKHOBEHHS METAb0IMYeCKH
HEeaKTHBHBIX U depeHIpoBaHHbIX hopM.

68. JlaTb onpeuiesienue NOHATHIO "GHOM/IEHKA MHKPOOPraHH3MOB", Ha3BaTh HTAllbI
(bopMHpOBaHKs GHOILIEHOK.

69. HazoruTe mpHMepE! MyJ/ILTHBHIOBEIX GHOIUIEHOK B OKpY:Kalolell cpese

70. Yro Takoe cHCTEMa KBOPYM-CEHCHHIA Y MUKPOOPraHH3MOB, HA30BHTE THIIBI
ayTOHHIYKTOPOB.

71. JlaiiTe onpeeneHue NOHATHS CHMOHO3, IPHBEJMTE IPHMEPEI H3 MHPA MHKPOOPraHH3MOB




72. Naiite knaccupukaumo CUMOHO30B, PHBENHTE MPHMEpPEI

73. Kaxne dopmer JTHK MoryT 68ITh B KJIETKE, C YEM 3TO CBA3aHO?

74. IlepeunciuTs u nath KpaTkylo XapakTepHCTHKY NPOLIECcaM IKCTIPECCHH FeHETHYECKOro
MarepHana B KJIETKe.

75. Oxapaxrepu3yiite JHK-3aBucumyo PHK-nonumepasy: dbyukuun, CyObeAHHHYHBII coCTaB,
POIIb CHIMa-CyObeIHHHIIBI B IIpOLecce TPAHCKPHIILIUH,

76. Kakue BHTbI CTPECCOBBIX OTBETOB KJIETKH BhI 3Haere?

77. OnuuMTe MeXaHH3M CTPECCOBOTO OTBETA KIIETKH Ha BO3/IEACTBHE HEONITHMAIEHOMN
TEMIICPaTYPhl, POIIL GEIKOB-IIANEPOHOB B 3ALIMTE KIETKH OT TeILIOBOIO 1IoKa

78. OnuuIMTe MEXaHH3M OTBETA KICTKH Ha OCMOTHYECKHMi 1OK

79. Ha3oBHTe OCHOBHBIE MEXaHHIMBI YCTOHYMBOCTH KIETOK K HEONTHMABHEM pH
OKpYKaromeH cpebl.

80. Yro Takoe OKHCIHTEMbHBII CTpecc, HeM OH BBI3bIBACTCS, KAKOBBI MEXAHH3MBI OTBETA KJICTKH
Ha 9TOT BHI cTpecca?

81. KakoBbl OCHOBHBIC MEXAHH3MBI PaIHOPE3HCTEHTHOCTH MHKPOOPTaHH3MOB, YCTOHYHBEIX K
TOBBILUECHHEIM J03aM pagHarin?

82. Yro Takoe CTPOTHii OTBET KJIETKH Ha CTpecc, YeM OH onocpezioBan?

83. KakoBa poib 3a11aCHBIX BHEK/IETOUHBIX BELECTB KIETKH

84. Kaxum 06pa3soM mpoucxosut peryisuus karabonsma n anabonuzma?

85. Kaxue GbIBAIOT THIIBI HHAYKIHM 1 pernpeccun?

86. B uem cMIch deHoMeHa aTTCHYAllHH B pery/sUMM Ha IpuMepe OHOCHHTE3a TpUNTO(ana
87. Ilonarue karabonuTHO#M penpeccun, $yHKUHORHPOBaHHE TAKTO3HOTO ONepoHa

88. B uem 3akimouaeTcs peryisuns akTHBHOCTH (epMeHTOB, KaKHe eCTh THITBI PEryIsLMHT,
NIPHMEPBI

89. Opranmsanus reneTnieckoro marepnana Y IIPOKAPHOT, OTJIHYHS MTA3MHI OT XPOMOCOM
90. Kaxum oBpaszoM MoxkHO KJIACCH(HLHPOBATD [1a3MH1b17

91. Kakne 6biBator reHer?

92. CMmbicn cucTeM pecTpukunm u Moubukaunn JIHK B knerke

93. Onuummte Mexanusm aeicteus ATO-cHHTETa3bI

94. Kaxue GBIBAIOT BH/BI TPAHCTIOPTA BELIECTB Yepes UMTOILIA3MATHYECKYI0 MeMOpaHy KIIeTKH
95. Kaxue GbIBAIOT THITBI TAKCHCOB Y GakTepuii

96. Kaxue GLIBAIOT THIIBI TIOJBHYXHOCTH Y [IPOKAPHOTOB

97. HazoBuTe npHunHbL, 110 KoTopeiM AT® crana sHepreTHyeckoii BATIOTOlN KiIeTKH?

98. Uto TaKoe 3HEpreTHYECKHii 3aps/ KIeTKH?




JIMCT PETUCTPALIMU UIMEHEHWNA

Ne penakuun
JOKYMEHTa

Onucanue u3MeHeHHH ABTOp

Jara Betynnenus
B JICHCTBHE




