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1. Ileau 1 32124 OCBOEHHA JUCIMILIUHbI

I_[e.m, AUCIHHUIIJINHbBI CDOpMI/IpOBaHI/Ie Y CTYACHTOB MNPCACTABJICHUA O MOJICKYJIAPHO-

OMOJIOTUYECKO OpraHu3ali M BaKHEHIIMX OHOJOTMYECKMX CBOMCTBAX MHKPOOPTaHM3MOB, HX
MHOT000pa3suil M 3HAYCHWU B TPUPOAHBIX INPOLECCaX M DKOCHCTEMaX, HApOJHOM XO3SHCTBE U
3paBOOXPAaHCHUU. 3HAKOMCTBO C IOCIEIHUMH JOCTIDKEHUAMH B 00JaCTH CIIOCOOOB IOJIyYCHUS
IIPAKTUYECKH LIEHHBIX BEIIECTB HAa OCHOBE IIPOLIECCOB KYyJIbTUBHPOBAHUS MUKPOOPraHU3MOB IS
PELIEHUs CJIOKHBIX U MEPCIEKTUBHBIX OMOTEXHOJIOTMUECKUX 3aay.

3agaun JMCHUIINHBI:
M3YYCHHE CXOJICTBA M OCHOBHBIX PA3JIMYUI NMPOKAPHOT U 3YKAPHOT, NMPUHIIMIIOB HOMEHKIATYPHI,
CUCTEMATHKH M KJIacCH(PHUKAIIMK TPOKAPHOT, UX POJU B MPUPOJC M B IPAKTHUECKOHN ACATCIHHOCTH
YeJIOBEKa;
M3y4deHHEe OCOOCHHOCTEH MOpPQOJIOTruU, (U3HOJIOTHH W BOCIPOHM3BEACHHUS MHKPOOPTaHU3MOB,
3aKOHOMEPHOCTEH MX HACIEACTBEHHOCTH M H3MCHUNBOCTH;
M3YYCHHE Pa3HOOOPA3HBIX CIOCOOOB CYIIECTBOBAHUS MPOKAPUOT (THIBI MUTAHUS, META0OIU3M H
JHEPreTHYECKUE MPOIIECCHI) B KOHTEKCTE UX reorpaduuecKkoro pacipoCTpaHeHUs U CYIISCTBOBAHUS
B Pa3JIMYHBIX YKOJIOTHYECKUX HUIIAX;
OBJIAJICHNC HaBBIKAMH W METOJAMH JIA0OPATOPHBIX MHKPOOHMOJIOTHYECKUX HCCIICTIOBAHUI
(moaroTtoBka OOBEKTOB K  HCCICAOBAHUIO, pa3jMYHBIC CIOCOOBI  (PUIKCAITMH, OKPACKH,
MHUKpPOCKOIIMPOBAaHMUS);
OCBOCHHE METOJIOB KYJIbTHBHUPOBAHUS MUKPOOPTaHU3MOB in Vitro, MOJyYeHUs HAKOMUTEIBHBIX H
YHUCTBIX KYJIBTYpP, HAOFOICHHUS, OMMUCAHUS U UICHTU(HUKAIIMA MHEKPOOPTaHU3MOB;
(hopMHUPOBaHKE y CTYICHTOB MPEICTABJICHHS O BUPYCaxX Kak 0c000H (opMe CyIIeCTBOBAHUS HKUBOM
MaTepHH;, O Pa3HOOOpa3Wu CTPYKTYPHOH OpraHu3aliyd BHUPYCHBIX YAaCTHUI[ U THIIOB BHPYCHBIX
T€HOMOB, CTPATETUH B3aMMOICHCTBHS BUPYCOB C KIIETKOM-XO3SIMHOM M O MEXaHU3MaX perIMKaIluu
WX HYKJICMHOBOUW KUCJIOTHI;
JaTh MPEJCTaBICHUE 00 NCIIOIH30BAHUN B COBPEMEHHOM OMOTEXHOJIOTUH BEKTOPOB MOJICKYJISIPHOTO
KJIOHUPOBAHUS Ha OCHOBE BUPYCOB U TIJIA3MHU/I;
chopMupoBaTh y  OOydYarOmIUXCs  TMPEACTABICHHS O  BO3MOXKHOCTH  HCIIOJIB30BaHUS
OMOTEXHOJIOTUYECKUX METOJIOB TPH CO3JAaHUH MHKPOOPTaHW3MOB C IIEHHBIMH TPU3HAKAMH,
OBJIQJICHUE 3HAHUSMH OCHOBHBIX METOJIOB OMOTEXHOJIOTHYECKOT0 MHKPOOHOTO IMIPOU3BOICTBA.

2. IlepeyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH sl M0 M CIUIIINHE

B pesysbrare 0CBOCHUS AUCIUILTMHBI 00YYatOUTHICS JOKEH:
O0CBOMTH KOMIIETEHIINH:
IK-2 Crioco6eH ocymecTBIISATh SKOJIOTHIECKYIO OIICHKY COCTOSIHUS [TOIHA/I30PHBIX TEPPUTOPHI U
BO3MO>KHOCTH NPUMEHEHHSI Ha HUX MPUPOI00XPAHHBIX OMOTEXHOJIOT UK.
Kona n conep:kaHue HHIUKATOPOB KOMIETEHIHH:
IMK-2.1. CriocobeH OCyIIeCTBIIATh IUIAHUPOBaHKE padoT, ONpeieiCHUE T'PAaHUI] TCPPUTOPUI U
00BEKTOB MOHHMTOPWHIA IOJHAJ30PHBIX TEPPUTOPUH, OPraHU3yeT MOHUTOPUHT ITOJHAI30PHBIX
TEPPUTOPUI C IPUMEHEHUEM TPUPOJOOXPAHHBIX OMOTEXHOJIOTUI
IK-2.2. CiocoGeH npoBOIUTH COOp ¢ MOTHAA30PHBIX TEPPUTOPUN TPUPOTHBIX 00pa3ioB (3a60p
po0 BOJIbI, MOYBHI, BO3AyXa U OMOIOTHYECKUX OOBEKTOB ISl OLIEHKH SKOJOTHYECKOT'0 COCTOSHUS
MOIHAJI30PHBIX TEPPUTOPHIl) aHAIW3bl OTOOPAHHBIX MPHPOAHBIX OOPA3IOB C HCIOIH30BAHHEM
AQHATUTUYECKOTO TAOOPATOPHOTO 000PYIOBAHUS
IIK-2.3. CnocobeH OCylIecTBIATh MPOBEACHUE OaKTEPHOJIOTHYECKHX W TOKCHUKOJIOTHYECKUX
WCCIIEeIOBaHUI MPUPOTHBIX 00pa3IIoB
IIK-2.4. CrnocoGeH MpPOBOMUTH CTATUCTUYECKUI aHaIN3 TOJYyYEHHBIX JAaHHBIX O COCTOSHUH
MIO/THAI30PHBIX TEPPUTOPHH, MPUMEHSST COBpEMEHHbBIE MH(GOPMAIIMOHHBIE TEXHOJIOTUN

3HATDL:
(dbyHIaMEHTaIbHBIE OCHOBBI, COBPEMEHHBIE JOCTHXKEHHS U TTPOOJIEMbI MUKPOOHUOJIOTHH;
CTPYKTYpHO-(DYHKIIMOHAIbHBIE OCOOCHHOCTH KJIETOK IPOKAPUOTHUECKOTO THUMA, MPOOIEeMBbl U



JTOCTH)KEHUS] COBPEMEHHON MOJIEKYJISIpPHON OMOJIOTHH KIICTKH;
OMOJIOTUYECKHE OCOOCHHOCTH PA3JIMYHBIX SKOJOTHYECKUX TPYyHI MHKPOOPTaHH3MOB, HMEThH
MIPEJICTaBJICHUE 00 UX PACIPOCTPAHEHHOCTH U POJIM B SKOCHCTEMAaX U Ouocdepe B IeNIoM;
COBPEMEHHBIEC MPEJACTABICHUS O CTPOSHHH, (YHKIMOHMPOBAHUHM, OCOOCHHOCTSAX PA3MHOXKCHHUS
BHUPYCOB;
BO3MOKHOCTH  MPUMEHEHHS TOJXOJOB W  METOJOB  MHKPOOMOJIIOTMM B  Pa3IMYHBIX
(yHIaMEHTAIBHBIX M MPHUKJIAIHBIX 00JIACTSIX OMOTEXHOJIOTHH;
COBPEMEHHbIE MUKPOOHOJIOTMUECKHE METO/Ibl, UCIIOIb3yEMbIE Ha MPEATIPUATHIX;
OCHOBHBIC BHJBI MPOAYKIUH, BbIpaOaThIBa€MbIe IyTEM MHUKPOOHOJIOTHYECKOTO CHHTE3a;
TEXHOJIOTUYECKHE YCIOBHS U TApaMETPhl KyJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB B IIPOMBIIIIICHHBIX
Maciradax.

Ymers:
MPUMEHTh KOMIUIEKC JIJaOOpPaTOpPHBIX METOJI0B MHUKPOOMOJIOIMYECKOr0 HMCCIEAOBAaHUS (METObI
ONTUYECKOM MHKpPOCKONMM [UIsl aHAIM3a MaTepuasa, COAEP)KAIero MUKPOOPTraHU3MBbI, TEXHHKA
M3TOTOBJIEHUS! MUKPOOMOJIOIMUYECKUX IpEenapaToB, pa3iMyHble CHOCOObI (PUKCAlMM U OKpacKu
MUKpOINpENapaToB, MPUTOTOBIEHWE M CTEPUIM3ALUs MUTATEIbHBIX Cpell JUIsl KyJIbTUBHUPOBAHUS
MHUKpPOOPTaHU3MOB)
paboTaTh ¢ MUKPOOHOJIOTHYECKUMU 00BEKTaMU B UX €CTECTBEHHBIX Cpeiax OOUTaHUS
(BO31yX, BOJa, TOYBA, CHMOMOHTHBIE (DOPMBI), OTIPEAETATh UX YUCIEHHOCTh U OHoMaccy;
MPUMEHSITh TEOPETHUYECKUEe M TMPAKTUYECKUE OCHOBBI MHUKPOOHOJIOIMYECKOTO HKCIEPUMEHTa
(BBLIIEIEHHE U TTOCEB MUKPOOPIaHU3MOB U3 PA3IIMYHBIX CyOCTPAaTOB, MPUHIUIIBI KyJIbTHUBUPOBAHUS
a’poOHBIX M aHa’POOHBIX MHUKPOOPIaHM3MOB, IOJIyY€HHWE HAKOMHUTENIbHBIX M YHCTBIX KYJIBTYP,
n3ydeHue (u3N0IOro-OMOXUMHUYECKUX CBOMCTB M OTHOIIEHUS K PAa3lIMYHBbIM (haKTopaM BHEIIHEH
Cpelbl, IepBUYHAS UACHTUPUKAIUSA OaKTepuil).

Baagers:
MMOHMMAaHHEM POJIU OMOJIOTMYECKOT0 MHOr000pa3us Kak BeAyIIero (akTopa YCTOMYMBOCTH BCEX
YKUBBIX CUCTEM U OMochepsl; IMETh YETKYIO LIEGHHOCTHYIO OPUEHTAIMIO Ha OXPaHy >KU3HU U IIPUPO/IbI
B LI€JIOM U BCEX YPOBHEH OpraHu3alyy OpraHuyeckoro MUpa B YaCTHOCTH;
MIPEJICTaBICHUEM O €IUHCTBE U MHOTOOOpPa3HH KJIETOYHBIX U HEKJIETOYHBIX THIIOB CYIIECTBOBAHUS,
0 (¢yHIaMEHTAJIbHBIX MPUHIUIAX M YPOBHSIX OHOJIOTMYECKON OpraHu3alyy, PpPeryIsTOPHBIX
MeXaHHU3Max, JeHCTBYIOIINX Ha KaXKIOM YPOBHE;
crocobaMy OpUEHTAlMH B MPOPECCHOHANBHBIX HUCTOYHUKAX HHGpopManuu (ydeOHas U HayyHas
JTUTepaTypa, IepuoANYECKUE U3JaHusl, CaliThl, 00pa30BaTeIbHbIC MOPTANBI U T.1.);
HaBbIKaMU ~ 00paOOTKH,  CTPYKTYpUpPOBaHHA W  KPUTHUYECKOro  aHanu3za  0a30Boif
obmenpodeccuoHabHON HH(POPMAIIUH.
MetoaukamMu MpPOBEACHUS JIAOOPATOPHBIX MHUKPOOMOJIIOTMYECKUX HCCIENOBaHHUM, paboThl C
MUKPOCKOIIMYECKON TEXHUKOM U JabOpaTOpHBIM 000pyaoBaHHEM (MOArOTOBKAa OOBEKTOB K
WCCIIEIOBAHUIO, PA3IUYHbIE CIIOCOOBI (PMKCAllMU, OKPACKU U MUKPOCKOMHPOBAHUSI OaKTepHAIbHBIX
MpenapaToB).
HaBbikamu uzMepeHus 0akTepHii ¢ MOMOIIbI0 00BEKT- U OKYJIIPMUKPOMETPOB.

3. Mecto nucuuninnsl B ctpykrype OII BO
I[I/ICI_[I/IHJ'II/IHa «DKOJOrHYeCKHe OHOTEXHOIOTHI HN3y4acTcsa B 8 CEMECTPEC U ABJACTCA

JTUCLUUIUIMHON OTHOCSILEHCS K 4acTH, GOpMHUPYEMON ydacTHUKaMHM 0Opa30BaTeIbHBIX OTHOLIEHHUH B
IporpamMmme MoJIrOTOBKH OakaiaBpoB.

ITpu ocBOGHMM AUCIUIUIMHBI CTYAEHT JOJKEH ONMUPATHCS HA 3HAHUS, YMEHMS U BUJIbI A€ATEIbHOCTHU U3
paHee NMPOUJIEHHBIX KypcoB 00pa30BaTesIbHOM mporpaMMbl Takux kak O6mas 6uonorus, ['mcronorus,
MornekynsipHast Ouosorusi, buonorust pasMHoxeHus U pa3BuTus, LluTomorus.

HporpaMMa Kypca ocCjaea0BaTCIIbHO PaCKPbIBACT COACPIKAHUC 061H661/IOHOFI/I‘-ICCKI/IX HOHHTHﬁ,

(bOpMprH CCTCCTBCHHOHAYUYHYIO KAapTHHY MMHpPA. I[aCT MMPEACTABJICHUA O MPOKAPUOTUYCCKUX
OopraHn3mMax B CBETC UCIIOJIb30BAHHA UX B OMOTEXHOJIOTHYECKOM MMPOU3BOACTBC.

B pesynbrare Kypca cTyaeHTbl popMUpyoT mpodeccruoHanbHbie KomnereHuuu — [1K-2.



4. O0beM TUCHUILIUHBI
4.1. O0beM TUCHUILIHHBI B 324€THBIX eIMHULAX ¢ YKA3aHHEM aKaJeMHYeCKHX YacOB M BU/bI
y4eOHoi1 padoThI

Bunpl yueOHoii paboThl, Ounas popma
OO61ast TpyI0EMKOCTh B 3a4E€THBIX €IMHHIIAX 3
OO6mast TpyT0OEMKOCTh B Yacax 108
AynuTopHbI€ 3aHTHS B Yyacax, B TOM YHUCIIE: 34
Jleknuun 12
[IpakTHueckue 3aHATHS -
JlaGopaTtopHbie 3aHATUSA 22
[IpakTHueckas IOArOTOBKA -
CamocTosiTenbHas pabora B yacax 73,75
®dopma IPOMEXyTOUHON aTTecTaluu 3ager 8
ceMecTp —
0,25
4.2. O0beM KOHTaKTHOI padoTsl Ha 1 o0yuyaroierocs
Bunpl yueOHbIX 3aHATHI Ounas
dhopma
Jlexknuu 12
[IpakTHueckue 3aHATHS -
JlaGopaTtopHbIe 3aHATHN 22
KoHncynbrammu -
3auer/3a4eThl 0,25
DK3aMeH/9K3aMEHBI -
Bcero 34,25

5. Conepxxanue TUCUMILIMHBL, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jejiam), ¢ yKazaHueM
KOJIN4eCTBA YacOB M BU/I0B 3aHATHI
5.1 TemaTu4yeckuii MJ1aH Y4eOHOM TUCHHUILIMHBI

AyIUTOpHBIE 3aHATUS
Bcero CamocrosTenbHas
Ne Ha3zBanue pasnena, TeMsl
3.e/1ac | Jleku. | ITpakrt |JIa6. pabora
Beenenue. [Ipeamer, 3agaun 1 MeTObI 5 1 1 3
MHKPOOHOJIOTUHI
Kpatkwuit uctopuueckuii ouepk 4,6 1 3,6
pa3BUTHI MUKPOOHOJIOTUU
CtpyKTypHas opraHu3anus KIeTKu 14 2 5 7
IPOKAPUOTHYECKOTO THUIA
. | CucremaTka IpoOKapuoT 11 1 2 8
5. |Pocr, pasMHOX€EHHE 1 11 1 5 5
KYJIbTUBUPOBAHHE MTPOKAPHOT
6. |I'eneTnka npokapuoT 5,4 1 ,
7. |IIpokapHuOThI U OKPYIKAOLLIAsl cpeaa 14 1 3 10
8. |MeTtaboi113M NpOKapuoT 12 1 3 8
9. | YuacTe MUKpOOpPraHU3MOB B 9 1 1 7
nporeccax TpanchopMaluyu OCHOBHBIX
OHMOTeHHBIX IEMEHTOB




10. | Mukpodiiopa Bo3ayxa, BOJIbI, TOYBHI 14 1 2 11
11. | Bupycsl 7,75 1 6,75
3avyerT 0,25 0,25
Hroro: 108 12 22 74

5.2. Conepxkanue:
Tema 1. BBenenue

[Ipenmer u MeToapl MHUKpOOMONOrMH. MHKpPOOHOJIOrUs — HayKa, H3ydarolllas CTPOEHHE,
CHCTEMATHKY, (HU3UOJOTHIO, OMOXMMHUIO, T€HETUKY M SKOJIOTHI0 MHKpoopraHu3moB. Crenuduka
METOJI0B MCCJIEOBAHUS, IPUMEHIEMbIX B MUKPOOHOJIOTUU. MeToibl KJ1acCu4ecKo MUKpPOOUOJIOTHU:
MUKPOCKOIIHSI, METOJIbl CTEPUJIM3ALINU, METOAbl MOJIYYEHHUS] YUCTBIX KYJIbTYp M KYJbTUBHPOBAaHUE
MHUKpPOOPIaHU3MOB Ha IUTATEJIbHBIX CPEaax, METObl XpaHEHUSI MUKPOOPTraHU3MOB.

KpaTtkass cpaBHUTENbHAs XapaKTEpUCTHUKAa CTPYKTYPHOW OpraHu3allid HPOKAPUOTHOTO U
SYKapuOTHOIO THIA KIETOK. BrigeneHne OakTepuil M CHUHE-3€JIE€HBIX BOAOPOCIEH, HMEIOIIHMA
MIPOKAPUOTHBIN THUIl KJIETKH, B caMoOcCTosTelbHOe apctBo Procarygotae. Crnenuguyeckue 4epTsl
MPOKAPUOTHBIX OpPraHU3MOB: cyabas wmopdonorudeckas auddepeHuanus, pasHooOpazue u
IJIACTUYHOCTh METa0O0JIM3Ma, BBICOKAs CKOPOCTh pa3MHOXKEHHUS, Oe3rpaHuMYHas CHOCOOHOCTh K
pacceneHuIo B OKpyXKaroliei cpesie u T..1.

Pose MUKpOOpraHu3MoB B MPUPOJIE U HAPOJHOM XO3SAMCTBE. YUACTUE MUKPOOPTAaHU3MOB B
mporeccax KpyroBopora OMOTE€HHBIX 3JIEMEHTOB, B MUHEpAJIM3AlMU BEIIECTB OPraHUYeCKOro Onajaa,
PEryJISILIMK ra30BOr0 COCTaBa aTMOCQEPHI, OUUCTKE OKPYXKAIOIIeH cpesibl OT TOKCUYHBIX COEAMHEHUN
(amMuaka, cepoBOJIOpOJa, OKMCU YTJEpoJa, METaHa W Jp.), 0Opa30BaHUU IOJIE3HBIX HCKOIAEMBbIX,
MOAJEPKAHUHU IIJIOJIOPOAMS TOYB. 3HAUYEHHWE MMKPOOPTaHU3MOB B JKU3HHM U XO3SHCTBEHHOU
NesTeIbHOCTH  uenoBeka. [laToreHHele MHKpOOpraHu3mbl U 0Ooppba ¢  MHGEKIHOHHBIMU
3a00JIeBaHUSAMH.

Hcnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIIIEHHOCTH. CoBpeMeHHasi OMOTEXHOIOTHs U e€
BO3MOXXHOCTH B PEHICHUH TJIOOATBHBIX MPOOJeM, CTOSIIUX TMepes YeJIOBEYECTBOM: IPOU3BOJCTBO
nuiieBoro Oeika, MOMOJHEHUE AeQUINTAa MPUPOAHBIX PECYpCOB, OYMCTKA OKpY Karolled cpenbl OT
3arpsizHeHuil. OCHOBHBbIE HampaBieHUs OuoTexHonoruu. Pa3paboTku, Beaymmuecs B 00nacTu
3IpaBOOXpaHEHUs] (MHUKPOOMOIOTMYECKUN CHHTE€3 aMHUHOKUCIOT M BUTAaMUHOB, IPOU3BOICTBO
BBICOKOA((EKTUBHBIX BaKIMH, aHTHOMOTHUKOB, HWHTepdepoHa, W ap. mpemnapaToB). Pa3paboTkw,
HampaBJICHHbIE Ha 3alpoChl pPa3jMYHBIX OTpaciied MPOMBIILIEHHOCTH — METaJLTypruuecKoi,
HedTera3zoBoii, pe3MHOBOM, JIJAKOKPACOYHOM, JIEKTPOHHOM | JIp.

Tema 2. Kparkuii ucTOpru4ecKkuii 04epK pa3BUTHS MUKPOOHOJI0T U

OtkpeiTie Mukpomupa A. Bad JleBenrykom (1695). Mopdomoruueckuii  mepuoa B
MHKPOOHOJIOTHH.

Pa6otsr JI. ITactepa (1822-1895), 3ayoxuBIIMe OCHOBBI (DU3UOJIOTMUECKOTO HAIlpaBJICHUS B
MuKpobuonorndyeckoir Hayke. MccnemoBanust P. Koxa (1843-1910), M.W. MeunukoBa (1845-1916),
H.®. Tamanes (1859-1949), J.K. 3a6onotnoro (1866-1929), A.®nemunra (1881-1955), I1. Dpnuxa
(1854-1915) u np., onpeaeNuBIIAEe YCIEXH MEIUIIMHCKON MHKPOOHOIOrHH. 3aCIyrd OT€YeCTBEHHBIX
mukpoouosioros: I'.A.Hancona (1867-1940), H.A.KpacunsuukoBa (1896-1973), B.H.IllanonmHaukoBa
(1884-1968), 3.E. EpmonbeBoit (1898-1974) u np. PaboThl OCHOBOIMOJIOKHHKOB MOYBEHHOM
mukpobuonorun C.H. Bunorpaackoro (1856-1953) u M. beitepunka (1851-1931). Pa3Burtue
OMOXMMHYECKOT0 HarpaBlieHus: B Mukpoouonoruu. Padotsr A. Kimroiieepa (1888-1956), mokazaBiue
OMOXMMHYECKOE €IMHCTBO JKUBBIX OPTaHU3MOB.

Muxkpobuonorus XX cronerusi. llogpasaeneHne MHKpPOOHOJIOTHYECKOW HAYKH Ha Pl
CaMOCTOSITENIbHBIX JTUCHUIUIMH: 0O0mIas, MeIWIIMHCKas, BeTEepUHApHas, CeIbCKOXO03sSHCTBEHHAS,
TEXHUYECKasi, KOCMHUYECKass MHKPOOHMONOTHS, BUPYCOJOTHS, TEHETHKAa MHUKPOOPTaHU3MOB,
MOJIEKYJIsIpHAast OMOJOTHs, OMOTEXHOIOTHSI.

Tema 3. CTpyKkTypHasi opranu3anus NpOKapHOTHOM KJIETKH
dopma u pasMmepbl mpokapuoT. Mopdonorndeckoe pasHooOpazue. OAHOKIETOYHBIE U
MHOTOKJIETOYHbIE (HUTYATbIe, MULIETUANIbHbIE) POpMbl. CTPYKTYpBI IPOKAPHOTHOH KiIeTKU. Kietounas
creHka. Cnenndurka xuMu3Ma KJIeTouHol cteHk 6akrepuid. Oxpacka 6akrepuii no I'pammy. Ctpoenue



U XUMH3M KJIETOYHON CTeHKH Qr° W gr OGakrepuil. DyHKIMU KIETOYHOM cTeHkd. OOpazoBaHHe
MPOTOILIACTOB U ceporacTto, L-popmbr OakTepuii.

Kancynsl 1 ciusucTbie yexibl 0akTepuil. XuMudeckas npupoja u GyHkuuu. Vx 3nauenue npu
B3aMMO/ICHCTBUM KJIIETOK MTPOKAPUOT C OKPYKAFOIIEH CPeIoi U MEXTy COOOH.

Kryruku. CtpoeHue *ryTtuka. PacronoxeHue *KryTHKOB Ha MOBEPXHOCTH OaKTepHalbHON
KJeTkH. J[BmwkeHne OakTepuil 3a cUeT KXI'yTHKOB. [Ipoune THIbI ABMKEHHs OakTepuii. AKCHaJIbHbIE
GUOpPHIIIBI  CIUPOXET, MEXaHU3M WX JBIKEHUS. CKONB3SAIMUNA TUI JBIKEHUS MHUKCOOAKTepui,
MUKOIIIa3M, HUTYATHIX cepobakTepuii u manodakrepuid. Takcucel. [ (pumOpun). CtpoeHue, THITBI
¢bumOpHii W BBIIONHSIEMBbIE WMU (YHKIMHA. AHTUTCHHBIE CBOICTBA MOBEPXHOCTHBIX CTPYKTYP
IIPOKApHOT.

[Murommasmarnyeckass MemMOpaHa, OCOOCHHOCTH €€ CoCTaBa, CTPYKTYpPhl W (QYHKIUH Y
Oakrepuii. [ToHsTHe 0 MONMM(YHKIIMOHATEHOCTH MeMOpaH. BHyTpuKiIeTouHbIe MEMOpaHHBIE CTPYKTYPBI
y pa3ubix Oakrepuit. [IpuHIIMT KOMITApTMEHTAIU3AIUH.

[uronnasma, XMMHUYECKHMH cOCTaB 1UTO30Js OakrepuaibHON  KkieTku. Hykneoun.
[IpyHnunuaneHOEe OTIAMYME HyKiIeouaa OakTepuil oT sapa 3ykapuoT. Ilpupomga Hykneouza.
[Ipenmonaraemplii MEXaHW3M pEIUIMKALUKA M Cerperanuu OakTepuaibHOW XpoMocoMmbl. [lmazmMubl.
Pubocompl, uX  pazauuMsg B KIETKaX  IPOKAPUOTHOTO M JyKapUOTHOrO  THIIA.
BryTpunuroniazMaTuueckue BKIIOUEHUS. AIPOCOMBI. XJIOPOCOMBI (DOTOCHHTE3UPYIOMINX OaKTepuid.
Odukobmnrcombl  1MaHoOaktepuii.  KapOGokcucombl.  3amacHele  BemiecTBa:  mojudocdartsl,
MoJIMCaxapuabl, OJIU-B-OKCUMAacIIsHas KUCI0Ta, OTIIOKEHUS CepbI.

Oupocnopbl OakTepuil. buonoruueckuit cMpici cropooOpazoBaHus y OakTepuid. ITarbl
oOpa3oBaHus crIOpbl B KiaeTke. CTpOeHHEe CIIOPhl U €€ MHOTOCIOMHBIX TOKPOBOB.

[IpuHtMIIHaTEHBIE 0COOEHHOCTH KJIETOYHOW OpraHu3aIiiy MPOKapHoT.

Tema 4. CucremaTka NpoKapuoT

[IpaBuna  HOMEHKJATypbl W  HWAGHTU(UKALIMK  MHUKpOOpraHu3moB.  PasHooOpasue
MUKpPOOPTaHU3MOB M TMPHUHIMIBI IMOCTPOEHUs] UX Kiaccupukanuu. OCHOBHBbIE TPYMIbI MPHU3HAKOB,
WCTIONB3YEMBbIX  TNpU  Kiaaccupukaruu  Oaktepuii:  mMopdomoruueckune,  (PU3NOIOrHIECKUE,
OMOXMMHYECKHEe, DJKOJIOTMueckue, reHerndeckue u T.J. CoBpemeHHass (uiIoreHeTuyeckas u
(dbenoTunmueckas knaccudukanus 6akrepuit. Hymepruueckass TaKCOHOMHS

[lepcniekTHBBI TE€HOCHUCTEMATHUKH. I3ydeHHWE TeHOTHIUYECKOrOo POJCTBA OakTEepHil 10
HyKJIeoTuaHOMY coctaBy Mojekyabl JIHK, pasmepam renoma u romosoruu [JHK. ®unorenus
MHKPOOPTaHU3MOB, OCHOBaHHAas Ha mocienoBarenbHocT 16S — pPHK. Pubocomubie HykIIeMHOBBIE
KHUCJIOTBI KaK YBOJIIOLIMOHHBIE XPOHOMETPHI.

MexayHapoaHas kiaccudukaius npokapuort no «Onpenenurento 6akrepuit bepru» (1974 1.).
Beinenenue aByx otzaesnoB Bacteria u Cyanobacteria B mapctse Procaryotae. Kparkas xapakrepucTuka
19 rpymni npoKapHOTHBIX OpraHU3MOB OTesia Bacteria.

Tema S. Poct, pasMHOKeHHe M KYJbTUBUPOBAHHE IPOKAPUOT

Poct GaktepuanbHoi kieTku. PasmHOeHue Oaktepuii. PaBHOBennkoe OWHapHOE JeleHue
kieTku. [loukoBanue 6akrepuil.

Poct OakrepuanpHoil mnomymsiuu. COanaHCUpPOBaHHBIA M HecOATaHCHUPOBAHHBIM POCT,
BO3MOXHBIE MPUYNHBI HecOamaHcupoBaHHOTO pocta. OCHOBHBIE MapaMeTphl POCTa KYIbTYp: BpeMs
reHepaluy, yaelbHas CKOPOCTh POCTa, BBIXOJ OMOMACCHI; SKOHOMHYECKUN KOA(PDUITUCHT.

3aKOHOMEPHOCTH POCTA YUCTHIX KYJbTYp MPU NEPUOINYECKOM BbIpalrBanuu. Kpusas pocra,
OCOOCHHOCTH OTHENbHBIX (a3. PocT MHKpPOOpraHM3MOB TpU HEMPEPHIBHOM KYJIbTHBHUPOBAHUU.
MareMarnueckoe BBIpaXXEHUE POCTa KYJIbTYpP B HEMPEPBIBHBIX YCIOBHSIX. 3HAUEHHE HEMPEPHIBHOTO
KYJIbTUBUPOBAHUSA JJI1 U3YUYEHUS CBOMCTB MUKPOOPIaHU3MOB U JUJIS UX ITPAKTUYECKOTO UCIIOJIb30BaHMUS.
CUHXpOHHBIE KYJIbTYpPbI; CHOCOOBI MOJTYYEHHS U 3HAYCHHE.

[MutaTenbHble cpeapl B MUKpoOuonoruu (kKimaccuukaius, MPUHLIUI H3TOTOBJICHUS).
KynpTuBupoBaHue a’poOHBIX W aHA’pPOOHBIX MHUKPOOPTaHM3MOB. HakomuTenbHBIE KyJIbTYphl H
MPUHIMUIT JIEKTUBHOCTU. YHCTBIE KYJIBTYPbl MUKPOOPTraHU3MOB. MeETOABI MOJy4YEeHUS U 3HAUYCHHUE.
OcCHOBHBIE THUINBI CpEJll, MCHOJb3YEMbIE€ /il KyJIbTUBUPOBAHUS MHUKPOOPTaHU3MOB (IO COCTaBy,
(U3MUECKOMY COCTOSSHMIO ¥ Ha3HadeHHio). KynbTUBHpOBaHHME a’pOOHBIX U aHAIPOOHBIX
MHUKpPOOPTraHu3MoB. [ToBepXHOCTHOE U TTTyOWHHOE BBIpAIIMBAHUE.



MeToapl KOJIMYECTBEHHOIO yueTa MHUKPOOPraHU3MOB. MeTonbl MojAep:KaHUs (XpaHEHU:)

KYJIBTYP MUKPOOPTaHU3MOB.
Tema 6. I'eneTKa npokapuor

I'enorunuyeckass u (EHOTHUIHYECKass W3MEHYMBOCTH IMPOKAPHOT. MyTalMOHHAs NpHUpoJa
n3MeHunBocTH. Yacrora MyTaHTOB M TuUnbl MyTauuid. CHIOHTaHHBII M HMHAYLUPOBAHHBIN
(paguanMOHHBIN M XUMUYECKUI ) MyTareHessl. [lomynsaiuonHas usMeH4nBoCTh. [IpumeHenre MyTaHTOB
MHKPOOPIraHU3MOB B HAyYHBIX MCCIICJOBAHUAX U B IPAKTUYECKUX LEIAX.

PexomMOMHAIMM TEHETHYECKOTO Marepuaia IMPOKAPHOT: TpaHchopMaIlys, TPaHCIYKIHS,
KOHBIOTALIHS.

[Ina3mupsl. Ilonsatne o TpaHcmo3oHax. lcnosb3oBaHue BHPYCOB M IUIA3MHUJ B TI'€HHOU
nHxeHepuu. IlepcnexkTuBbl reHHON MHXeHepuH. Vcnonb3oBaHne OMOTEXHOIOIMYECKUX METOAOB IIPU
CO3JJaHUU MUKPOOPraHU3MOB C LICHHBIMH ITPU3HAKAMU.

Tema 7. MeTa60/M3M IPOKAPHOT

XUMHYECKUH cOCTaB MPOKapHOTHOM KiieTkU. [TumeBbie morpedHoCcTH pokapuot. Mcrounuku
OMOTeHHBIX 71eMeHTOB. DaKTOpPHI pocTa.

MexaHu3M TOCTYIUIEHHS NHTATENbHBIX BEIIECTB B OakTepualdbHYIO KJIETKY: IacCUBHas
muddysus, odneryennas qudys3us, akTUBHBIA TPAHCIIOPT.

Tunel nutanus npokapuoT. ABroTpodus (pororpodus u xemorpodus), rerepoTpodus.
Ayxcotpodsl. CanpouThl ¥ apa3UTHI.

buoxumuyeckue OCHOBBI M YPOBHU peryisuuu Merabonusma. KOHCTUTyTUBHBIE U
uHayunbenbHbie (GepMeHThl. Perymsamus cunte3a (epmeHTOB. Pemnpeccusi KOHEUHBIM MPOIYKTOM U
KatabonuTHast penpeccusi. Perymsuus akTUBHOCTH  (epMEHTOB. AuocTepuueckue  OeJKu.
DddexTopHBIC CBOWCTBA METAOOTUTOB.

Karabomm3m mpokapuor. CrocoObl obOecrieueHrss dHEpPruei. DK30TCHHBbIE W DIHJIOTCHHBIC
OKHUCIsieMble cyOCcTpathl. [IepeHOCUMKN AJIEKTPOHOB U JIEKTPOHTPAHCTIOPTHBIE cucTeMbl. Pois AT®,
TUMB HOChHOPUIUPOBAHUS.

[Tporneccrr OpokeHus. Onpeaenenre NOHIATHS «OposkeHue». JIByxdazHocts Opoxenus. [Tytu
MIpEeBPALIEHUS TTIOKO3bI B MUPOBUHOTPATHYIO KUCIOTY B KJIETKEe OaKTepHil: IIIMKOJIN3, cXeMa DHTHepa-
HynopoBa, nento3odochaTHbiii myTh. 'oM0- U reTepoPepMEHTATHBHOE MOJOYHOKHUCIOE OpOKEHUE.
XapakTepucTHKa MOJIOYHOKHCIIBIX OakTepuid. [I[pon3BOACTBO MOJIOYHOKHCIIBIX MPOAYKTOB. CITUPTOBOE
Oposkenue. [IpoMblilieHHbIE TPOU3BOJICTBA: BUHOIENINE, TMBOBAPEHUE, XJIe00NeYeHHEe, POU3BOJICTBO
crupTa. MacnsHokucioe Opo’keHue. XapakTepucTuka MAaCJISTHOKUCIIBIX OakTepuil.
[IponnoHoOBOKKCIIOE, AIIETOHOOYTHIIOBOE U JAPYTUe BUIbI OPOKEHUS.

AspobHoe npixanue. DopMbl ydacTusi MOJIEKYJISIPHOTO KHCIOPOJa B OKHCIICGHHUU DPa3HBIX
cyoctparoB. IlomHoe u HemonmHOe okucieHue cyOctpara. Ponb nukia TpuKapOOHOBBIX KHCIOT.
MukpoopranusmMbl, OCYIIECTBIISIONINE a9pOOHOE OKUCITICHHE OEIKOB, YTIIEBOI0B, YIIIEBOAOPOIOB U JIp.
MHOTOYTJIEPOJIHBIX BEHIECTB. A3p0oOHOE OKHCIIEHHE HEOPTaHWYECKHX CyOCTpaTOB: BOCCTAHOBJIEHHBIX
COEIMHEHHH cephl, a30Ta, KeJie3a, MOJIEKYJISIPHOTO BOJOPO/Ia U Ip. XeMOJIUTOABTOTPOBHEBIE OaKTEpHH.

AHa’pobHOe npixaHue. J[OHOpPBI W aKUENTOPbl AJIEKTPOHOB, HCHOJIb3YEMbIE Pa3HBIMU
MUKpPOOPTaHU3MaMH MPU aHAdPOOHOM JIbIXaHUU. MUKpPOOPraHU3MBbI, BOCCTAHABIMBAIOIINE HUTPATHI U
Ipyrue coeluHeHus: a3ora. JMcCHMMUISAIMOHHAs HUTpaTpenykius u aeHutpudukanus. Cynbdar- u
cepoBOCTaHaBNuBaIIMe Oaktepuu. JluccumunsiiuonHas cynbdarpeaykuus. MeraHooOpasyroniue
Oaktepuu, ux ocobeHHocTH. (OOpazoBaHHWE MeTaHa U3 YIJICKUCIOTHl M JIPYTHMX COCIUHEHUM.
AneTorenHble 6akTepUH, UCTIONB3YIOIINE YIJIEKUCIIOTY KaK aKIeNnTop 3JIEKTPOHOB.

bakrepuanbubiil poTocunTes. IlpuHIMNUanbHOE OTIAMYUE €ro OT (POTOCHUHTE3a PACTCHHH.
CocraB, opranuzanmuss ¥ (QYHKIUM (OTOCHHTETHYECKOrO armapara pa3HbIX MHUKpPOOPTaHM3MOB.
[TurmenTs! ¥ UX Jokanu3auus. JJoHopsl 31ekTpoHOB. POTONMMTOABTOTPOPEI. POTOOPraHOABTOTPORHI.
DNEeKTPOHHO-TPHCHOPTHAA 1enb. OKCUT€HHBIN 1 aHOKCUT'€HHBIHM TUIBI (OTOCHHTE3A.

3HayeHue pa3IMyuHbIX CIIOCOOOB MOIYYEHUS SHEPTHH B HBOJIOLMH TPOKAPUOT.

Anabonu3M npokapuoT. CHHTE3 OCHOBHBIX OMOIOJMMEPOB: HYKJICHHOBBIX KHUCIIOT, OEJIKOB,
JIMIHJIOB, YTJIEBOI0B. MeTo1bl OMOTEXHOIOIMUECKOTO0 MHUKPOOHOTO MPOU3BOJICTBA.

OcHOBHBIE BBl MPOAYKLUH, BbIpaOaThIBa€Mble IIYTEM MHUKPOOHOIOIMYECKOIO CHHTE3A.
TexHomornueckue yclioBUs W TMapamMeTpbl KyJIbTHBUPOBAHUS MHUKPOOPTaHHW3MOB B MPOMBIILIEHHBIX
MaciiTabax.



Tema 8. IIpoxapuoTsl 1 OKpy:KawIiasi cpeaa

CriocoOHOCTh IPOKAPUOT K PACCEIICHUIO B OKPYXKAIOLICH cpeie.

Bnusiaue pusznuecknx u XUMUYECKUX (PaKTOPOB Cpebl Ha OAKTEPHH: TPBUTALIUS, MATHUTHBIC
II0JI, BIJIAXKHOCTb, TEMIIEpPATypa, JIy4HCTash BSHEPrus, YJIbTPa3BYK, pEaKLUUs CpeIbl, KHUCIOpPOJ,
AQHTUCENITUKU U T.JI.

Pannanus, xapakrep €€ nelCcTBUS HA MUKPOOPraHU3MBbL. Y CTOMYUBOCTE MUKPOOPIaHU3MOB K
yIbTpaduOIETOBBIM JIy4aM U HOHU3UPYIOIEeMy n3nydeHuto. @oropeaktuBamus, GOTONPOTEKITHSL.

Poct MHMKpOOpraHu3sMOB B 3aBUCHUMOCTH OT Temmeparypbl. Ilcuxpodwiisr, Me3ohuibl,
TepModuibl. Mcronb30BaHle BEICOKUX TEMITEPATYp IS CTepHIIN3alun. J{efCTBIEe HU3KUX TEMIIepaTyp
Ha BbDKMBAHWE MUKPOOPTraHU3MOB. BiMsiHME THIPOCTaTHYECKOTO JaBICHHUS.

Poct MukpoopraHum3sMoB B  3aBUCUMOCTH OT COJEpPXKaHHUS BOJABL. Y CTOWMYHMBOCTH
MUKPOOPTI'aHU3MOB K BBICYIIMBAHUIO. JInodumm3anms.

Ocmotuueckoe naBienue. OcodbeHHoctu ocmoduiios. ["anopuis.

OTHolIEHHE MHUKPOOPraHM3MOB K MOJEKYJISIPHOMY KHUCIOPOJY: adpo0bl M aHa’poObl
(oOnuratHbie u (akyIbTAaTUBHBIE); a’pOTOJIEPAHTHBIE aHa’dPOObI W MHKpoa’dpoduiibl. Bo3mokHbIe
MIPUYUHBI MHTUOUPYIOIETo JCHCTBUS KUCIOPO/Ia Ha MUKPOOpTaHu3Mbl. 3HaueHune pH cpenpr nms pocra
MHUKpPOOPTaHHU3MOB.

AHTUMUKpOOHBIE BelIleCTBa, HUX MpUpoJa M 00JacTu MNpUMEHEHUsS. AHTHUOMOTHUKH.
[TpomyrieHTl aHTUOMOTHYECKUX BEIIECTB. MexXxaHu3M ACUCTBUS aHTHOMOTHKOB. CIIEKTp ACHCTBUSI.
AHTUOMOTUKOPE3UCTEHTHOCTh OAKTEPHIA.

B3aumooTHOIIEHNST MHUKpPOOPraHU3MOB. ACCOLMATHBHBIE B3aUMOOTHOLIEHUS: MeTaduos,
CUMOMO03, KOMMEHCAJIN3M, caTeJlIn3M. KOHKypeHTHbIe B3aMMOOTHOIICHHSI: aHTarOHU3M, Tapa3UuTU3M.

B3anMooTHOIIIEHNST MUKPOOPTraHU3MOB C pacTeHHIMH. DruduTtHas Mukpodiaopa. Puzocdepa.
AccounaruBHas azotdukcanus. Mukopusa. Kiny6enbkoBbie OakTepun — cUMOMOHTHI 0000BbIX. Poib
aKTUHOMMIIETOB. DnuduTHas MUKpodopa pacTeHui. @UTONATOreHHbIE MUKPOOPTaHU3MBI.

B3anMOOTHOLIEHHT MHMKpPOOPraHM3MOB C YEJIOBEKOM M JKMBOTHBIMH. HopmanbHas
MUKpOQIIOpa YesloBeKa U KUBOTHBIX. 3HaUeHHE MUKPO(IIOPHI B )KU3HH yesnoBeka. JlucOakTepros U ero
npenynpexaeHie. MUKpoOpraHu3Mbl, HaTOT€HHBIE 7S YeJIOBEKa, dKUBOTHBIX M PACTEHHM, U (PaKTOPHI
WX BHPYJIEHTHOCTU: HBA3UBHOCTb, arpecCUBHOCTb, TOKCHUIeHHOCTh. WHbekuusa. WmmyHurer.
[Tpodunaktrka u Tepanust UHPEKIIUOHHBIX 3a00JIEBaHUM.

Tema 9. YyacTue MUKPOOPraHu3MoOB B Iporeccax TpaHchopmanuu
OCHOBHBIX OMOT¢HHBIX 3JIEMEHTOB

3HaueHue MHUKPOOPraHU3MOB B TEOJIOTUYECKHX TMpoleccax: B (OPMHUPOBAHUHU KOPHI,
BBIBETPUBAHUH, BbIIIEIAaUMBAHUN TOPHBIX MTOPOJ, PYA00Opa30BaHUH.

[Ipoueccel Tpancopmaluu yriaepoAcoAepKaluX BelecTB. Pa3nokeHue eIUTIoN03bl,
TeMUIIEIITION03b], TUTHUHA U TIeKTUHA. Tpancdopmaius yrieBoaopooB.

[Ipoueccel  Tpanchopmanmuu  a30TCOACpPKAIIUX  BemIecTB. AMMOHUGUKaAIUsA  OCIKOB,
HYKJIEMHOBBIX KHCIOT U MoueBHHBI. Hutpudukanus. Jlenutrpudukanus. buonornyeckas dukcanus
MOJIEKYJISIpHOTO a30Ta. (CBOOOJHOXKUBYIIME M CHUMOHOTHYECKHE a30T(UKCHpYIOIIHE OaKTepuu.
'umoTe3a xuMu3Ma a3oT(uKcay B a30THOM OallaHCe YKOCHUCTEM.

[Ipoueccel Tpanchopmanuu coenuHeHnil GpochopopraHMUeCKUX COSAUHEHUN PACTUTEILHOTO
Y ’KUBOTHOTO onajaa. Tpancdopmaiusi HeopraHMUECKUx coeAuHeHui ocdopa.

IIponiecchl  TpaHcopMaluu  COeAMHEHHH cepbl. MuHepanu3anus Cepocoep KalIX
oprannueckux BemiecTB. Cymnbhodukcanus u aecynbodukcanus. [Iporeccsl Tpanchopmammu
COCAVMHEHUM Kenesa.

Tema 10. Muxpodiopa Bo3ayxa, BoAbl, I0YBbI

Yyactue MUKpOOPraHU3MOB B (pOpMHUpOBaHUM cocTaBa atMocdepbl. Mukpodiaopa Bo3ayxa.
CaHuTapHO€ COCTOSIHME BO3/lyXa IOMEIEHUM.

Mukpoduiopa Boasl. Boga nmpupoIHBIX UCTOYHHUKOB. Posib MUKpOOpPraHM3MOB B Ipolieccax
camMoo4MIeHus1 BogoeMoB. OXpaHa U UCIOJIb30BaHUE BOJAHBIX pecypcoB B Poccuiickoin denepanuu.
CanurtapHble MOKa3aTeau NUTHEBOM BOJbl. COBpEMEHHAsI CUCTEMAa OYUCTKHU BOJIBI Ha BOAOIPOBOIHBIX
CTaHIHUAX.



VYcnoBust OOMTaHUST MUKPOOPraHM3MOB B mouBe. llouBeHHbIe MHMKpPOOHBIE COOOIIECTBA.
CtpykTypa MUKpPOOOIIEHO3a, YUCICHHOCTh M AMHAMHKA MUKPOOPTaHHW3MOB PAa3IMYHBIX THUIIOB MOYB.
BnusiHue arpoTeXHMYECKHX MEpONpHSITHH Ha MHUKpo(Iopy NOYBHl (BCHAIIKa, MEIHOpaLus,
XUMU3AIuA).

Tema 11. O0mas BuUpycoJiorus

Kpartkue cBenenust 00 oTKpbITUM BUpycoB. Onpenenenus Bupyca. J[Be popMbl CyliecTBOBaHHS
BHUPYCOB: BUPYC MOKOSIIMICS (BUpyCHAsl YaCTUIIA) U BHYTPUKJIETOUHBINH KOMILIEKC "BUpYyC — KileTka'".
CrnenmanbHble METOIBI BBIIEJICHUS M M3ydeHHs] BUPYcCOB. JlabopaTopHBIE >KMBOTHBIE M pACTEHUS,
HCIOJIb3yEeMbIE B BHPYCOJOTMYECKUX HcCcenoBaHuAX. KynbTHBHpOBaHUME BHUPYCOB JKMBOTHBIX B
KypHHbIX 3MOpHoHax. Mcnonp30BaHue KyJIbTyp KIETOK U TKaHEH JJIs U3y4YEHUsl BUPYCOB KUBOTHBIX.

CrpyKTypa BUpPYCHBIX YaCTHUIl: CEpALIEBHMHA BUpyca M Karcuj (HyKJIEOKancHuabl), 000JI0UKH
BUPHOHOB U UX IIPOUCXOXkKAEHHUE. TUIIBI CHMMETPUH BUPYCOB (KyOMUECKUM, CIIMPAJIbHBIN, CMEIIaHHBIN ).
CrninpanibHble BUPYCHI (IPUHLIMIIBI CIIMPAIbHON CUMMETPUH, BUPYC TabauHOoU Mo3anku). Cdepuueckue
BHUPYCHI, IPUHIUIBI HKOCA3prUyecKoi cuMMeTpun. CTpoeHHE HEKOTOPBIX CIIOKHBIX BUPYCOB.

B3aumoneiictBue BUpYycOB C KiIeTKOH-Xo3auHOM. Cucrtema "Bupyc — knetka". J[Be ¢opmbl
B3aUMO/ICHCTBUS BUPYCa C KJIETKOMN: IPOAYKTUBHAs U UHTETpaTUBHASL.

OO6mas cxema peruMkanuy BupycoB. CTaaiuu perivKaluy BUPYCOB: aJicopOuust (penenTopsl
BUPYCOB), NPOHUKHOBEHHUE, JAENPOTEMHU3ALMS BUPYCHOW YACTHIIbl, CHHTE3 IPEIIIECTBEHHUKOB
BHUPYCHBIX HYKJIEMHOBBIX KUCIIOT U O€JIKOB, COOpKa BUPMOHOB, BBIXOJl BUPYCHBIX YACTHUIL U3 KIIETKH.

Bupycbl kak 0o0JIe3HETBOpPHBIE areHThl M KaK MOJEIU B MOJIEKYJISIPHO-OMOIOTrHYECKUX
uccinenoBanuax. CBsA3p BHUPYCOJIOTHMM C JPYTUMH OHOJIOTMYECKMMH Haykamu. JloCTwkeHHd U
MEPCTIEKTUBBl PA3BUTHS COBPEMEHHON BHPYCOJOTMH. BHOTEXHOIOrMH BEKTOPOB MOJEKYJISIPHOIO
KJIOHUPOBAHUS HA OCHOBE BUPYCOB U TJIa3MHU/I.

6. MeTroauueckue MaTepHAJIbI JJIs1 00y4AKOIIHUXCS 110 OCBOEHUIO TUCIIAIIIMHbBI

6.1. CamocTosiTesibHAsI padoTa 00y4aIOLIMXCS 10 JUCUMILIMHE (MOLYJII0)

Ne Paznen (Tema) 3amanue Yacel Meromnueckue dopma
/n JMCIUTLTHBI PEKOMEHIAINY 110 KOHTPOJIS
BBINOJTHEHUIO 3aJaHUs
1. Beenenue. Mup 3 JI71s1 TOATOTOBKU K YcrHbI# orpoc
[Ipeamer, 3anaun MHUKpPOOPTaHU3MOB, OMpOCY PEKOMEH/IOBAHO |  KomIOKBHYM
Y METOJIBI o0I1ue MpU3HAKKU U UCTIONIb30BaTh
MHUKPOOHOIOTUr pasHooOpasue. WCTOYHUKH U3 CIIHCKa
3HaueHne MUKPOOOB B OCHOBHOM 1
HapOJIHOM XO35iicTBE U AOTIOTHATCIEHON
MEULHE JUTCPATYPBI
(TONOXXUTENBHOE U
OTPHILIATEIILHOE).
2. Kparkuii OcHOBHBIE OTKpBITUS B | 3,6 /17151 MOArOTOBKM K YeTHBIH orpoc
HCTOPUYECKUI o0nactu ONPOCY PEKOMEHJIOBAHO | KomIOKBHYM
OYEpK pa3BUTHUS MUKpPOOHOJIOTUH, UCMOJIb30BaTh
MHUKPOOHOIOTUI C/ICIaHHbIE WCTOYHUKHU W3 CIIMCKA
JI. TTacrepom. OCHOBHOM U
OCHOBHBIE JIOTIOJTHUTEIbHON
HaIpaBJICHUs JATCPATy Pl
COBPEMEHHOMN
MHUKPOOHOJIOTUH.
3. CrpykrypHas [TpunHIwIBE pabOTHI 7 Jy1s1 moAroToBKM K YCTHBIE OIPOCHI,
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OpraHu3aLus

KJIETKU
IIPOKapHOTUYECKO
IO TUIA

TPAaHCMHUCCHOHHBIX U
CKaHMPYIOLIUX
MHUKPOCKOIIOB.

Pazmmaneie MmeTonpt
OITHYECKOTO
MHKPOCKOIIUPOBAHHS.

Pa3znoob6pazue Tumnos
KpacuTeJiel 1o
XUMUYECKON MPUPOIE
Y Ha3HAYEHUIO.

OOmue,
i depeHaibHbIe U
JIMArHOCTHYIECKHUE
METO/TbI OKPACKH TIPH
UCCIIC/IOBAaHUU
MHKPOCKOITHIECKUX
OOBEKTOB.

Bxrouenus
MIPOKAPUOTUIECKUX
OpraHU3MOB.

BBITTOJTHEHUIO JI/p U

OIPOCY PEKOMEHIOBAHO

HCIIOJIB30BAaTh

HCTOYHHKH M3 CIIMCKa

OCHOBHOU U
JOTIOJIHUTEILHOU
JIUTEPATYPhI

OTY€THI TIO JI/P.
KommoxkBuym

Cucremaruka
MIPOKAPUOT

[Tpobnemsl
CUCTEMATUKN
TTPOKAPHOT.

®doroTpoHbIE
OakTepuu:
CHUCTEMaTHKa,
OHMOJIOrMYeCKUE
CBOICTBA,
pacrpocTpaHeHHUE B
MIPUPOJIC U 3HAYCHUE.

XemonutorpodHbie
Oakrepun. MexaHusm
OKHUCIICHUSI
HEOPTraHUIECKIX
BEIIICCTB
XEMOJITUTOTPO(QHBIMH
OaKTepPHUSIMH.

AKTHHOMMIETBI:
0COOEHHOCTHU
CTPYKTYypHOU
OpraHu3aluH,
CHCTEMATHKaA,

¢duznonoro-
OUOXUMHYECKHUE
CBOWCTBA, POJIb B
IIpUPOJIE,
NPaKTUYECKOE
UCIIONB30BaHHUE.

Apxebaxrepun. Mx
OTJIMYHE OT
9yOaKTepuil.

JI71s1 TOATOTOBKHU K

OIPOCY PEKOMEHIOBAHO

HCIIONB30BaTh
NUCTOYHUKU N3 CITMCKA
OCHOBHOH 1
JIOTOJTHUTENILHOMN
JUTEPaTyPhl

Omnpoc Ha
7a00paTOpHOM
3aHsSTHHU

Pocr,

Mertonnl

Pa3MHOKCHUC 1

CTCpUJIN3allUH.

JIJ1 MOATOTOBKH K
BBITIOJTHEHUIO JI/p U

YCTHBIN OIIpOC U

OTYET 10 JI/P.
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KYJIBTUBUPOBAHHE TIpUHLAIBL OIPOCY PEKOMEHI0OBAHO
MIPOKAPUOT Ky/IBTHBUPOBAHHSI HCIIONB30BaTh
IIPOKAPHOT. HMCTOYHHKH U3 CIIHCKA
Knaccudmuxarms OCHOBHOH U }
MUTATENIbHBIX Cpe IS AOTIOMHATCIRHON
BBIJICJIEHUS M/O U3 JTHTCpaTypbl
€CTECTBCHHBIX
MECTOOOHMTaHUI 1
MOTYYEHUS PA3TMUHBIX
OakTepuaIbHBIX
KYJIBTYD.
I'eneruka [TonsTne 4,4 JI11 NoATrOTOBKH K KommoxkBuym
MIPOKAPUOT TOPU30HTAIILHOTO OIPOCY PEKOMEHI0OBAHO
TepeHoca reHoB. HCIIONB30BaTh
OCHOBHBI€ THUITBI HWCTOYHHKH U3 CITHCKA
W3MEHYMBOCTHU OCHOBHOM 1
OakTepuil: JIOTIOJTHUTEIHHOMN
MOJM(PHKAIINY, JUTEPATyPhl
MyTaIluu 1
pEeKOMOWHAIMY TEHOB
(Tparcdopmarus,
TPAHCAYKIUS 1
peKoMOnHaIMs B
Tporiecce
KOHBIOTAIINN ).
BnexpomocoMHbIe
TCHECTHYECKHE
AJIEMEHTHI (TITa3MHU/IpI,
WX TUTIBI). 3HAYCHUE
TCHETHYCCKHX
BEKTOPOB JJIs1 TCHHOM
MHXCHEPUU.
[Ipoxapuotsl u [TomoGpare MeToaUKH 10 JI71s1 TOATOTOBKU K 3amura
OKpY>KaroIas Y TIOJTyYUTh BBITIOJIHEHUIO JI/P U [MHAUBUTYaIbHOU
cpena HaKOITMTENbHEIC OMpOCY PEKOMEH0BAHO paboThI
KYJBTYPbI pa3IUYHbIX HCIIOJIB30BaTh
SKOJIOTMYECKUX TPYIIIT HWCTOYHHKH U3 CIIMCKA
OaKTepHid. OCHOBHOM 1
JIOTTOJTHUTEIILHOM
JIUTEPATypbl
Merabomnsm Paznmynbie TUmbl 8 JIJ14 MOATOTOBKH K YCTHBIM orpoc
MPOKAPUOT OpOoXKeHHS Y OIIPOCY PEKOMEHI0OBAHO Ha /3
npokapuot. CyIHOCTh MCTIONB30BATh U3 CITHCKA | KoyI0KBHYM.
npoiiecca, OCHOBHOH U
BO30YIMTENH, JIOTIOJTHUTEIILHOM
MIPAKTUYECKOE JUTEPATypbl
3HAYCHUE.
CpaBHuTenbHas
XapaKTepUCTHKA

OKCHI'€HHOTO U
AQHOKCHTEHHOTO THUTIOB
doTocuHTE3A.

Paznnunbie
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MEXaHU3MbI PETYIISIUN
MeTtabon3ma
POKAPHOT.
0. VYyacrue Onucars y4yactue 7 JI1s oAroTOBKM K YertHblit onpoc
MHUKPOOPraHU3MOB | MMKpPOOPTaHU3MOB B OIIPOCY PEKOMEHI0BAHO Ha J1/3
B IIpolieccax KpyTroBOpOTax UCIIOJIb30BaTh
TpanchopManuy | ymiepona, a3oTa, Cephbl, MCTOYHUKHU W3 CIHCKA
OCHOBHBIX xkenesa. [IpencraBurhb OCHOBHOW U
OMOTEHHBIX B BUJIE CXEM C JIONIOJIHUTEIbHOM
3JIEMEHTOB yKa3aHUEM Ha3BaHUI JUTEPaTypbl
IPOLIECCOB U UX
BO30y/IMTENEH
10. Muxpodiopa [TpoBectn 11 JI1s OATrOTOBKHU K YertHbI onpoc U
BO3/yXa, BOJIb, KOJIMYECTBEHHBIN BBINOJTHEHUIO JI/p U OTYET 110
MOYBBI MHUKPOOHOIOrn4eCKuit OIPOCY PEKOMEHOBAHO | JaOOPaTOPHBIM
aHaJI3 €CTECTBEHHBIX UCIIONIb30BaTh paboram.
MeCTOOOUTaHUI WCTOYHUKHU W3 CIHCKA
MUKPOOPIaHU3MOB. OCHOBHOW U
JIOTIOJTHUTEITbHOU
JIUTEPaTyphbl
I1. Bupycsr Onucarp ocobenHoctu | 6,75 JL11 moArOTOBKH K Omnpoc Ha
XMMHYECKOTO COCTaBa OIPOCY PEKOMEHIOBAHO | J1Ta0OPaTOPHOM
U CTPYKTYpHOI UCTIONb30BaTh 3aHATUU
OpraHu3aluu WCTOYHUKHU W3 CIHCKA JK3aMeH
BHPHOHOB. OCHOBHOU 1
OxapakTepr30BaTh JIOTIONTHUTENILHOM
cnemuduky JIMTEPATypbl
B3aNMOJICHICTBUA
BHUPYCOB C KJIETKOM-
XO3SIMHOM,
HPEICTaBUTH OOLITYIO
cxXemy
PETPOIYyKTUBHOIO
IIMKJIA BUPYCOB.

6.3. TemaTuka u 3a1aHus /151 JTA0OOPATOPHBIX 3aHATHIA

Tema: BBenenue. MukpooOuoJiornueckasi jadoparopusi M npaBuJia padéorbl B Heil.
Ilnan:
1. MeToapl MUKPOOHOIOTUYECKOTO HCCIEA0BAHUS.
2. O0opynoBaHue MUKPOOHOJIOTHYECKON 1a00paTOpuu, MOArOTOBKA paboyero Mecra.
3. MeTop1 cTepuiIn3aluu: CocoObl, anmnapaTypa, HoJAIroToBKa J1a00paTOpHOM MOCY/IbI U
MUATATEIBHBIX CPEe AJIs1 CTEPUIIU3ALUY.

Tema: MeToabl MUKPOCKONIMYECKOT0 M3Yy4YeHUsI MUKPOOPTraHU3MOB
Ilhan:

1. Mukpockormus B CBETOBOM I10Jie (PUHIUIIBI TOTYyUEHUs YBEIIMYEHHOTO H300pakeHUSI
MUKPOCKOITMYECKUX 0OBEKTOB B ONTHUYECKOM MHUKPOCKOTIIE. YCTPOHNCTBO MUKPOCKOTIA
MEP-1; pabora ¢ ocBeTuTenem; yctaHoBKa cBeta o Kenepy; pabota ¢ MMMEpCHOHHOMN
CUCTEMON MUKPOCKOIIA).

2. CnenpiaibHbIE METO/IbIl MUKPOCKOTIMPOBAHUS (MUKPOCKOIIHS B TEMHOM T0JI€, METO.1 (ha30BOT0
KOHTpPAcCTa, JIIOMUHECLIEHTHAS U 3JIEKTPOHHAS] MUKPOCKOTIHS).

Tema: IIpuroroB/jieHHe NPHKM3HEHHBIX 0AKTEPHAJIBHBIX MUKPOIIPENapaToB.
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Ihan:
1. IlpuroToBiieHue NPUKUZHEHHBIX MUKPOIIPENAPAaTOB METO/I0M «pa3JaBJICHHOI KaIlIu.
2. IlpuroToBiieHuE NPUKUZHEHHBIX MUKPOIIPENAPATOB METO/IOM «BHUCSUEI KaIlIH.

Tema: IIpuroroBjieHne MUKPONPENapaToOB U U3MepeHHe BeJIUNYMHBI MUKPOOPTaHU3MOB ¢
NMOMOIIBIO OKYJIIP-MHKPOMeETPA.
IThan:

1. [IpuroToBiieHue PUKCUPOBAHHBIX U OKPAIICHHBIX MUKPOIIPENapaToB (M3rOTOBIICHUE Ma3Ka,
CrocoObI (huKcauu, HanbdoJee PacPOCTPAHCHHBIC KPACUTEIN, TEXHUKA ITPOCTOM
OKpAackKu).

2. OmnpeseneHue MEeHbI ICICHUS OKYJISIP-MUKPOMETPA C TTOMOIIBI0 00BEKTUBHOTO MUKPOMETPA
IIPY KCIIOJTb30BAHUN PA3TMYHBIX OOBEKTHBOB.

3. U3mepenue BeMUMHBI OAKTEPUATBHBIX KJIETOK C IIOMOIIBIO OKYJISIP-MHUKPOMETpA.

Tema: MopdoJiorust 6akrepuii. J[luarnocTuyeckre MeTobl OKPACKH.
IThan:

1. lnarHocTHYeCKUE METOIbl OKPACKH, LI€TTH UX HCIIOIb30BaHMUSL.

2. CTpoeHHe U XUMHUECKUI COCTaB KJIETOUYHBIX CTEHOK IPAMITOJIOKHUTEIHHBIX U
IrpPaMOTpPHULIATEIbHBIX OaKTepU.

3. Knaccuduxkanus 6aktepuil Mo CTpyKType U XMMUYECKOMY COCTaBY KJIETOYHBIX CTEHOK
(Muray).

4. MexaHu3M U 3TaIbl OKpacku OakTepuit o metoay [ pama.

Tema: Mopdosorus 6akrepuii. IuddepeHunanbHbie MeTOAbI OKPACKH.
Ilnan:
1. U3yuenune MopQoIoruyeckux rpymni OakTepuil Ha MaTepuae MEKTUBHBIX U YUCTBIX KYJIbTYP
MHUKpPOOPTaHHU3MOB.
2. BrigBnenue kancys 6akTepUualbHBIX KJIETOK METOI0M HETaTUBHOTO KOHTPACTHPOBAHMUSI.
3. Iuddepennmanbras okpacka 3ua0Ccop y 6akrepuii. Meron Ilemkona.

Tema: Mopdosiorus 6akrepuii. {uddepeHunanbHble MeTOAbI OKPACKH.
IThan:
1. BriroueHus MpoKapuOTHYECKUX KIETOK. XMMHUUECKask MPUPO/Ia 3aMacHbIX BEIIECTB B KIETKAaX
MUKpPOOPTaHHU3MOB.
2. O6Hapy:xeHue rpany nonudocdara.
3. OGHapy>keHHe TJIMKOT'eHa U TpaHyJie3bl.
4. OOHapyXeHUe BKIIOUCHUH KUPOBOU MPUPOIBI.

KomnokBuym: MukpoOuoJiorusi kKak Hayka. CTpyKTypHasi OpraHM3anusi KIeTKH
npokapuoTnyeckoro tuna. Kiiaccupukanus npoxapuor.

Bonpocel ona oocyycoenusn:
1. Hcropuueckuii ouepk pa3BUTUS MUKPOOUOJIOTHH.
2. Ilpenmer u 3agaun MukpoOuosioru. OTpaciu MUKpOOHOJIOTMUECKONH HayKH.
3. Crneuuduka METOI0B UCCIEIOBAHUS MUKPOOHOJIOTMH. METO bl CTEpUIIU3ALIUH.
4. MeToapl MUKPOCKOITUPOBAHUSL.
5. TlonoxeHne MUKPOOPraHU3MOB B MUpE KHUBOro. KpaTkast cpaBHUTENbHAS XapaKTepUCTHKA
CTPYKTYPHOM OraHM3aly POKapUOTHYECKOT0 U 3yKapHUOTHYECKOIO TUIIA KIETOK.
Ponb MUKpOOpPraHu3MoOB B IPUPOJE U HAPOJHOM XO3SHCTBE.
Pazmepsl, popmMa KIETOK M THUIBI ABUKEHUS MpOoKapuoT. KryTuku u pumOpumn.
8. Kunerounas cteHka, ee crpoerue u xumusM. Okpacka no ['pamy. OOpa3oBaHue MPOTOIIACTOB
u cdepornactoB. L-popmbl OakTepuit.
9. Xwumuueckas npupoaa U GYHKLUUH KarcyJl U CIU3UCTHIX clloeB. XKUIKCOTHO-MO3anvHast
MOJIeNIb CTPOCHUS IIUTOIIa3MaTHueckoid MemOpansl. [TponsBoausie LIITM.
10. [{uTornasMa ¥ BHYTPUIUIa3MaTHYECKUE BKIIOUEHHS. 3aracHble BEeIeCTBa.

~No
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11. Hykneoun, ero npupoaa. MexaHu3M peruKauy 6akrepuaibHoil XxpoMocoMbl. CiocoOb
Pa3MHOXEHHS TPOKAPHUOT.

12. Buonorudeckuii cMbICI criopooOpazoBanus. CTpOESHUE CIIOPHI.

13. ITpobnemsl cucTemMaTU3aluy NPoKapuoT. ['eHocucTeMaTnka U HCKyCCTBEHHBIE
KJIaccu(UKaI.

14. ITpuHIMIBI TOCTPOCHUS IPOrMAaTHYECKON KIaccu(UKaIy MpokapruoT. OCHOBHBIE TPYIIIIBI
MPU3HAKOB, HCIIOJIb3yEeMbIE MPH Kiaccu(ukanuu OakTepuit.

IThan:

Tema: KyJbTHBHpOBaHHE MUKPOOPTaHU3MOB N Vitro.

1. UckyccTBeHHBIE UTATENbHBIE cpenibl. TpeOoBaHMs, IPEABSABIAEMbIE K IUTATEIbHBIM CPEaM.
2. Knaccugukamus muTaTeIbHBIX Cpel IO TPOUCX0XKICHHIO, COCTAaBY, KOHCHUCTEHIINU H

Ha3Ha4YCHHUIO.

3. Ilpurorosnenne MIIb, MIIA, arapa Ombu, cpen Bunorpaackoro, Uminenenxoro,

I'eTunHCOHA, cpebl I KITyOSHBKOBBIX OAKTEPHM U JIJIST APOAOKEH.

Tema: Boigenenue uncroi KyJbTypsbl 0akTepuil. UneHTudukanus MUKpOOPraHu3MoB.

IThan:

1. MeTo/1bl BBIZIENIEHUS! YUCTBIX KYJIbTYpP U3 €CTECTBEHHBIX MECTOOOUTAHUIA.
2. MuKpOCKOTIMYECKUE METO/IbI UCCIIEI0OBAHUS [ BBISIBIEHUS MOP(OIOrHUECKUX MPU3HAKOB

UICHTUPUIUPYEMBIX OaKTEPHIA.

3. KynbTypasibHble cBOMCTBA OaKTepuil, XapaKTep poCcTa Ha MKHUJAKUX U IUIOTHBIX MUTATEIbHBIX

cpenax. Kononuu 6axkrepuit, KpuTepuu UX olleHKU. MeTobl onpeieneHus
YYBCTBUTEIBHOCTU OaKTepUil K aHTUOUOTHKAM.

4. Unentudukanus 6akTepuil 10 COBOKYITHOCTH MOP(OIOTHUECKUX, KYJIbTYpalbHBIX U

OMOXUMHUYECKUX CBOMCTB.

Komnoksuym: Poct n pasmHo:kenue npokapuot. ['eneruka npokapuot. Croco0bl

CYIIeCTBOBAHMS MPOKAPHOT.

Bonpocwl ona oocysycoenusn:

1.

2.

1
1

12.

13.

14.
15.

16.
17.
18.

PoOooNo O~

OO6mras XxapakTepucTuKa MeTaboM3Ma IpokapuoT. Perymnsmnust metaboamu3Ma ¢ moMOIIbIO
(dhepmMeHTOB.

XUMUYECKUH COCTaB MPOKApUOTHOW KJeTKu. [lumieBble mOTpeOHOCTH MPOKAPHUOT.
MexaHu3M NOCTYIICHUS TUTATEIbHBIX BEIIECTB B OAKTEPUAIBHYIO KIIETKY.
KouctpyktuBHbIli ~ MeTaOonu3M  MpokapuoT (OMOCHMHTE3  YIJIeBOJPB, JIMIUAOB,
AMUHOKHCIIOT, MOHOHYKJICOTHIOB).

CyTb 3Hepreruyeckoro Meradonausma nmpokapuot. Tumsl pochopunupoBanus.

[Ipoueccel OpoxeHUs.

Jlpixanue nmpokapuoT (adpoOHBIN U aHAIPOOHBIN THIT).

baktepuanbHblil POTOCUHTE3 U XEMOCHHTE3.

Crioco0bl Cy11eCTBOBAaHUS U TUIIBI )KU3HH Y TPOKAPHOT.

[TuTaTenbHbIe cpeapl A KyJIbTUBUPOBAHHS MUKPOOPTaHU3MOB.

HakonutenbHble KyIbTYpbl U TPUHLIUII YIEKTUBHOCTH.

PocT u pazmHOXKeHne MPOKapUOTHOH KIIeTKU. PaBHOBeNMKOe OMHAPHOE JIEICHNUE KIETKH.
[ToukoBaHnue GakTepuii.

Poct  OaktepmanpHOi — momynsnmuu B KynbType.  COanaHCHpOBaHHBIH U
HecOamaHCHUPOBAHHBIN POCT, BO3MOXKHBIE TPUUMHBI HECOATaHCHPOBAHHOTO POCTA.
OcHoOBHBIE MapaMeTphl POCTa KYJNbTYp: BpeMs T€HEpalllH, YJelbHas CKOPOCTh pPOCTa,
BBIX0]] OMOMAacChl; SKOHOMUYECKHH KO DUIIUEHT.

Matematuueckoe BBIpaXKEHHE POCTa KYJIBTYP B OTKPBITBIX M 3aKPBITHIX CHCTEMaX
3HaueHne HeMPEePHIBHOTO KyJIbTUBUPOBAHHUS ISl U3yUEHHUsI CBOMCTB MUKPOOPTaHU3MOB U
JUTS UX TIPAKTUYECKOTO MCIIOTH30BAHMSL.

CUHXpOHHBIE KYJIBTYpPbI; CHOCOOBI OTYUYEHUS U 3HAYCHHE.

deHOTUTINYECKAS ¥ TEHOTUTTMYECKAs] H3MEHYUBOCThH IIPOKAPHOT.

PekoMOMHaIMKM T€HETUYECKOTO MaTepHalia MPOKapHoT: TpaHchopMallvs, TPAHCAYKIIUS,
KOHBIOTAIIHS.
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19. TIInasmwunsl. [lonsaTue o TpaHcuiazonax. Mcnons3oBaHue Ma3Muj B TEHHONW WHKCHEPUU.
IIepcnieKTHBBI TEHHON MHXKEHEPHH.

20. Bimszue QpU3MUECKUX U XUMHUYECKUX (DPAaKTOPOB Cpeibl Ha OaKTepHH.

21. Tumel peKOMOMHAIIMN TEHETUYECKOro MaTepurana. [lepcrekTuBbI TeHHOM HH)KEHEPUH.

Tema: Kosmu4ecTBeHHBIN Y4€T MUKPO()JIOPHI B €CTECTBEHHBIX MeCTaX 00MTAHUS.
Ilhan:
1. KonnuecTBeHHBIN y4€T MUKPOQIIOPHI BO3/1yXa METOJIOM CEIEMEHTALIUH.
2. buonoruueckue U CaHUTAPHO-TUTMEHUYECKUE TI0KA3aTeNU YUCTOTHI BOJIBI.
3. KonnuecTBeHHBINH y4€T MUKPO(]IIOPHI TOUYBBI METOJIOM IPEAEIbHBIX Pa3BEICHUH 110
Bunorpaackomy.
4. OnpeneneHue coaepKanus CBOOOTHOKHUBYIINX a30T(HUKCATOPOB B TIOUBE.

Komnoksuym: IIpokapHoTHI M OKpYKaOLIas cpeaa.
Bonpocwt ona oocyymcoenusn:

1. Biusanue ¢pu3MuUECKUX U XUMUYECKHX (PaKTOPOB cpeibl Ha OakTepuu. 3aKOH TOJIEPAaHTHOCTH
[endopnara.

2. Pagmanusi, xapakrtep e€ IeHCTBHS HA MUKPOOPTraHU3MBL. Y CTOWYHMBOCTH MUKPOOPTaHU3MOB K
ynbTpauoNIETOBBIM  JIy4yaM M HOHM3UpYyIoUleMy  u3nyudeHuto. @DoropeakTuBanus,
(dboTonpoTeKIHS.

3. Poct MHKpOOpPraHW3MOB B 3aBUCHMOCTH OT TemmepaTypbl. [lcuxpodwiel, Me30(hwIb,
tepMmoduibl. Micronp30BaHue BBICOKUX TEMIIEPATYP [UIsS CTEPHIIN3ALINH.

4. Poct MHKpPOOpPraHM3MOB B 3aBHCHMOCTH OT COJEPKaHHS BOJIBL Y CTONYHBOCTH

MUKpPOOPTaHU3MOB K BbICYIIMBaHU0. JInodumnzamnus.

Ocmotuueckoe naienue. Ocodbennoctu ocmoduiios. ["anodpus.

OTHoOlIEHNE MUKPOOPTaHU3MOB K MOJIEKYJIIPHOMY KHCIIOPOAY

7. AHTUMHKpPOOHBIE BEIIECTBA, HMX MpHUPOJAa M O0JacTH TNPUMEHEHHUS. AHTHOMOTHKH.

AHTHOMOTHUKOPE3UCTEHTHOCTh OaKTEepHUi.

AccolMaTUBHbBIE U AHTaTOHUCTHYECKHUE B3aUMOOTHOIIEHHSI MUKPOOPTaHU3MOB.

9. B3auMOOTHOIIEHHS MUKPOOPTaHHU3MOB C PACTEHUSMHU.

10. B3anMOOTHOLIEHHS] MUKPOOPTaHU3MOB C YEJIOBEKOM U KUBOTHBIMHU.

11. TIlatorennsie Mmukpoopranuzmbl. Hupexknus. HWmmynuter. Ilpodunaktuka u Tepanus
MH(EKITMOHHBIX 3a0071€BaHUMN.

12. Muxkpodnopa Bo3ayxa. YdyacTrue MUKPOOPTaHU3MOB B (DOPMHUPOBAHUH COCTaBa aTMOCHEPHI.

13. Muxpodnopa Boabl. buonoruueckre u caHUTapHO-TUTHEHUYECKUE [TOKA3aTeIH YUCTOTHI BOJIBI.
Ponb MUKpOOPraHU3MOB B MPOIIECCAX CAMOOYUIIIEHUS BOJOEMOB.

14. VYcnoBus oOMTaHUS MUKPOOPTaHU3MOB B mouBe. [louBeHHBIE MUKPOOHBIE COOOIIECTRA.

15. Tpanchopmaiius yriaepoacoaepKaiux BEmecTB ¢ MOMOIIbI0 MUKPOOPTaHU3MOB.

16. IIpomeccsl Tpancopmanuu coequHeHuit cepbl, (ochopa u Keinesa ¢ ydacTueM
MUKPOOPTaHU3MOB.

17. KpyroBopoT a30Tco/epsKaliX BEUIECTB C y4aCTUEM MUKPOOPTaHU3MOB.

oo

o

6.4. MeTonu4yeckme peKoMeHIAMHU VISl BHITIOJIHEHUS KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBbie paboThl MO AUCHUIIIIMHE HE IPETYyCMOTPEHBI.

7. IlepeyeHb OCHOBHOW H JONOJHUTEIbHOMN JTUTEPATYPbl, HEO0X0AMMOM /I OCBOCHUS
AUCHUTLTUHBI
@) OCHOBHASL.
I'yceB, Muxaun BuktopoBuu. Mukpo6uonorus : [y4el. /Ui cTya. BbIclI. yued. 3aBeeHuil]. - 9-e
u3n., crep. - M.: Akanemus, 2010. - 461, [2] c. : un. - (Beicmee obpa3oBanue. Knaccuueckas
yueOHast kHura). - bubnuorp.: c¢. 440-441. - UmeH. yka3s.: c. 442-443. - Yka3. 1aTuH. Ha3B.: C. 444-
448. - TIpenm. yka3.: c. 449-457. - ISBN 978-5-7695-7372-9 : 310.20. 11 ax3
Hetpycos, A. 1. MukpoOuomnorus : yued. [Utst CTy[. BbICII. y4e0. 3aBeneHuit. - M.: Akagemusi, 20006.
- 352 c. - (Briciiee npodeccronanpHoe oopasoBanue) (EcrectBenHbie HaykH). - bubmuorp.: c. 341-
342. - Ilpenm. yka3z.: c. 343-347. - ISBN 5-7695-2583-5 : 199.60. 15 3k3
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. IIpaxkTukym nmo MukpoOuonoruu: [y4e0. mocodue uis cTyI. BbICUI. yuel. 3aBeieHuit]| / mo pea. A.
W. HerpycoBa. - M.: Akanemusi, 2005. - 608 c. - (Beicmiee mpodeccuonansHoe o0pa3oBaHUe)
(EctecTBenHbIC HAyKH). - bubmuorp.: ¢. 594-599. - IIpeam. ykas.: ¢. 600-603. - ISBN 5-7695-1809-
X :367.00. 21 3k3
Tenmep, E. 3. IIpakTukym 1mo MUKpoOHONIOTHH : Y4eO. mocoOHe Ui CTy . BBICIIL. y4e0. 3aBeIeHUI
/ Mox pen. B. K. llunbHUKOBO#. - 5-¢ u31., nmepepad. u gomn. - M.: JIpoda, 2004. - 256 c. : wi. -
(Beicmiee oopazoBanme). - bubnmorp.: c. 249. - ISBN 5-7107-7437-5 : 105.00. 25 33
6) OononHumenvHas:

. Anukwues, B. B. PyKoBoACTBO K MPaKTHUECKUM 3aHATHSAM IO MUKPOOUOJIOTHH : [y4ued. mocodue st
CTyAeHTOB Owmoi. cren. mea. uH-ToB]. - M3x. 2-e. - M. : IIpocBemenue, 1983. - 128 c. : ui. -
bubmumorp.: c. 123. - 0.25. 44 5k3.
. I'pomoB B.JI. Ctpoenne Gakrepuii: Yueb. [Tocodue. — JI.: M3a-Bo Jlenunrp. yu-ta, 1985. — 190 c. 1
IK3.
. I'pomos B./1., ITaBnenko I'.B. Dxonorust 6akrepuii: Yued. nmocodbue. - JI.: U3n-Bo JlenuHrp. yH-Ta,
1989. — 246 c. 1 k3.
. Kpacunsuuxos A.I1., Pomanosckas T.P. MukpoGuosorudeckuii cioBapb-ClpaBOYHUK. 2-€ U3]1., IOTI.
u nepepad. — Munck: «Acapy», 1999. —400 c. 1 sk3.
. JIabunckas JI.C. MukpoOGHOJIOTUs € TEXHUKOM MHMKPOOMOJIOTMYECKMX HCcienoBaHuil. — M.:
Meannuna,1978.-392¢. 1 ok3.
. Metoasr oomeit 6aktepuonoruu: B 3-x 1. [ep. ¢ anr. (ITox pen. @. I'epxapara u np) — M.: Mup,1983.
1 3Kx3.
. HerpycoB, Anekcanap MBanosuy. OOmias MUKpoOHOJIOTHS : y4eOHUK : [momymeno Hayd.-meto.
coBeToM]. - M. : Akagemusi, 2007. - 288 c. - (Bricmiee npodeccuonanpHoe odpazoBanue) (Cenbckoe
X031CTBO). - bubmumorp.: c. 275. - Ilpeam. yxkas.: c. 276-280. - ISBN 978-5-7695-3968-8 : 259.00.
15 k3.
. O6mas Bupyconorus: [lep ¢ anrn./ Jlypus C., Hapuenn [[x., banrrumop [, Kamn6enn 3. — M.: Mup,
1981. - 680 c. 1 ak3.
. Onpenenurens 6akrepuii bepmku. B 2-x 1.: Ilep. ¢ anar. (ITox pen. Jx. Xomxra, H. Kpura, I1. Caura,
Jx. Creiimm, C. Yunbsmca. — M.: Mup, 1997. 1 3k3.

DKOJIOTHSI MUKPOOPTaHU3MOB : yueOHuk / mox pea. A. W. Herpycosa. - M. : Axanemus, 2004. -
272 c. - (Breicmee oOpa3zoBanue). - YKa3. JaTHH. Ha3B.: ¢. 261-265 . - ISBN 5-7695-1566-X : 155.00.
18 3k3.

8. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHETY,
HEeO0OXOAUMBIX /IJIS 0CBOEHUSI I CUMIIJIMHBI

http://microbiology.ucoz.org/index/morfologija_mikroorganizmov Caiir MukpoOuoorus
http://medbiol.ru/medbiol/microbiol/00000912.htm Caiit bronorus u MeaunuHa, pasaen
MukpoOuosorus

http://meduniver.com/Medical/Microbiology/ MeauuuHckuii moptan MemayHuBep, paszaen
MukpoOuoorus

http://www.molecbio.com — MexxyHapoaHbii )KypHa «MoJjieKyIsapHas OHOTOTHs»
https://www.medlit.ru/journal/41/ Xypuan Bornpocsl BUpYycOIOrUn
https://www.medlit.ru/journal/106/ YXypran MosiekysipHasi FeHETHKA, MUKPOOHOJIOTHS 1
BUPYCOJIOTHS

http://www.rosmedic.ru/mikrobiologiya-i-virusologiya/index.html — Poccuiickuit
MEIUIMHCKUI HHPOPMAIIMOHHBIN pecypc

http://tube.sfu-kras.ru/video/535 Jlekuu o Bupyconoruu
https://www.hhmi.org/biointeractive/infectious-disease caiit buountepakTus

DIeKTPOHHBIE OMOINOTEYHBIE CUCTEMBI:

- Web of Science, myTh noctyna: http://webofscience.com;
- Scopus, myTh noctyna: https://www.scopus.com;

- PUHL, nyTs nocryna: https://elibrary.ru;

- CIIC Koncynsrantlntoc;
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http://microbiology.ucoz.org/index/morfologija_mikroorganizmov
http://medbiol.ru/medbiol/microbiol/00000912.htm
http://www.molecbio.com/
https://www.medlit.ru/journal/41/
https://www.medlit.ru/journal/106/
http://www.rosmedic.ru/mikrobiologiya-i-virusologiya/index.html
http://tube.sfu-kras.ru/video/535
https://www.hhmi.org/biointeractive/infectious-disease
http://webofscience.com;/
https://www.scopus.com/
https://elibrary.ru;/
https://elibrary.ru;/

- ®T'BY «IIpe3unentckas oubnuoreka umenu b.H. EnpiinHay;
- AHHOTHpOBaHHas bubnuorpaduyeckas 6a3a TaHHBIX )KypHaJIbHbIX crateit MAPC.

9. Omucanue MaTepHaJ]bHO-TeXHH'{eCKOﬁ 6331)1, H606X0)II/IMO]71 AJISL OCYIIECTBJICHU S

06pﬁ30BaTeJ'ILHOF0 nmpouecca 1mo JuCuuinjanHe

Aynuropus sl IPOBEICHUS
3aHATHHU JICKIIUOHHOI'O THIIA,
CEMHMHAPCKOI0 THUIIA, TPYIIOBBIX
Y UHAUBUYaTbHBIX
KOHCYJIbTallMi, TEKYIIETO
KOHTPOJISL U IPOMEKYTOYHOMN
aTTeCTalluu

Crnenmanu3upoBaHHast MeOeb;
pabouee MecTo MpernojaBaTes;
MYJIbTUMEIUNHBINA IPOEKTOP;
IIEPCOHAIIBHBIN KOMIIBIOTED; JOCKA
MeJoBast, HAbOPbI
JI€MOHCTPALIMOHHOTO
o0opyToBaHUs U y4eOHO-
HarJISHBIX TIOCOOUH.

Windows XP 1o
mmuensun OEM
Software (rmocraBuuk
000 «CucremHbIit
HWHTETPATOP», JOTOBOP
Ne 22 TK ot 16.12.2016
r.); CBOOOIHO
pacmpocTpaHseMoe
MIPOrPaMMHOE
obOecrieyeHue:
LibreOffice (tun
mnensud - GNU

LGPL v3+)
JlabopaTopus Crnenunanu3upoBaHHasi MeOeEIb, CrenuanpHOE
pabouee MecTO TperogaBaTels, JIMIIEH3UOHHOE
H_IKa(i)I)I C HarJIiAJHbBIMHU IIporpaMmMHOC
nocobusimu ((UKCHPOBAHHBIS obecrieueHre He
pactenus (pa3IaTOYHbBIN HCIIOJIb3YETCS

MaTtepual), BIaXHble Ipernaparsl);
TaONMHIIBl YICOHBIC; ONTHYCCKUE
npuoopsl (MUKpOCKOITBE bruomer -
3, buonaMm; cTepeoCKONUYECKue
aynst MBC -9, MBC-10;
COIyTCTBYIOIIEe 000pyA0BaHUE U
MaTepuaibl Uil IPUTOTOBICHUS
BPEMEHHBIX U MMOCTOSHHBIX
IpernapaToB; MOCTOSIHHbBIE
MUKpoIpenaparsl (HaOOpsI 1Mo
TeMaM « MHUKpPOOHOJIOTHS)
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