%




JINTEPATYPA
OcHoBHasA

1. I'ycee M.B., MuneeBa JI.A. MukpoOuonorus. — M.:
N3narenbCkun HeHTp «AKagemus», 2003.
2. Tenkenp IILA. MuxkpoOuosgorus ¢ OCHOBaMH
Bupyconoruu. —M., 1980.
3. I'pun H., Crayt V., Teunop . buonorus. —M., 1990.
4. Konemko O. Mukpoouosiorusi. —MH., 1977.
5. Jlykomckas K.A. MukpoOuojorus ¢ OCHOBaMHU
BUpyconoruu. —M., 1987.
6. JIpicak B.B. Muxkpoouonorus/ B.B. JIeicak- MH.: BI'Y,
2008.
7. Cretinep P., Onennoepr 2., Uarpam Jx. Mup MHUKpOOOB,
T.3. —M., 1979.
8. lllnerens I. O0mas mukpooOuoaorus. —M.: Mup, 1987.



BBeaenue.

Tema 1. Ipeamer | 3a1a4M
MHUKPOOHOJIOTMM: €€ MeCTO M PpPoJb B
COBpPEMEHHOM OHOJIOTHH.

Bo3HUKHOBEeHHE /| pa3BuTHE
MHUKPOOHOJIOTHH.
Tema 2. PasBurue HanpaBJeHUHd B

COBPEeMEHHOM MUKPOOHOJIOT U H.



Mukpoomo10rus ( oT rped. micros

— MaJabld, bios — Ku3Hb, logos—
HAyKa) — HAayKa O MHMKPOCKOIIMYECKH
MaJIbIX CYIL[ECTBAX, HA3bIBAEMBIX

MHUKPOOPraHU3MaMHU.



MukpoouoIorust u3y4aer:

1.Mopdonoruro MUKpOOPraHru3MOB,

2.DU3MOJIOTHIO MUKPOOPTAaHU3MOB,

3.bHOXHUMHUIO0 MUKPOOPIraHU3MOB,

4.CrucTeMaTuKy MUKPOOPTaHU3MOB,

5. eHeTUKYy MUKPOOPTaHU3MOB

6.29KOJIOTHI0 MUKPOOPIaHW3MOB,

7.Poib W 3HaAYEHHWE  MUKPOOPraHU3MOB B
KPYTOBOPOTE BEIIECTB, B SKOHOMHUKE, MATOJOTUAX
YEJIOBEKA, )KUBOTHBIX U PACTCHUU.



Beggiatoa alba



Treponema  pallidum  BHa  KyJIbType  KIETOK
SMUTEINONUTOB Kpoiarka Sf1Ep



Muxkomnjia3smbpl




Oco0eHHOCTH MUKPOOPTraHU3MOB:

1. BBICOKAA IIJIACTUYHOCTD UX
MeTa00/1M3Ma.

2. <BCHOIHOCTB»

3. CIOCOOHOCTH K OBICTPOMY
PA3MHOKEHUIO



3ajauym MUKPOOMOJIOrMM:

N3YYCHHUE 0COOEHHOCTEH KU3HEACITCILHOCTU
MHUKPOOPTraHU3MOB C MEIbI0 MOPODUIAKTUKH M JICYCHUS
MHOT'MX HH(EKIIMOHHBIX 3a00JICBaHUM YEJIOBEKA, )KUBOTHBIX U
pacTEeHUM;

BBEIJICICHUE M OCBOCHHC KYJIHTUBHPOBAHUS HOBBIX BHIOB
MHUKPOOPTaHNU3MOB, M3y4YeHHE HX OHOJIOTUYECKHUX CBOMCTB H
CIIOCOOHOCTEM K CHHTE3y (PU3HMOJOTHYECKH aKTHBHBIX
BCIIICCTB;

U3Yy4YCHUE OCOOCHHOCTEW MCIIOJIb30BAHUS MHUKPOOPTraHU3MOB
TS TIOTYYEHUSI IBETHBIX U PEAKUX METAJIOB;

WCIOJIB30BaHUSI  MHKPOOPTraHHU3MOB 11 OJTy4ECHUS
SHEPIETUYECKOr0 ChIphbs (OMOraza MeTaHa W Ap.), IIOBBIIICHUS
IIPOYHOCTH CTpOMMATEpHUAIOB (OETOHA);

peleHrne npooieMbl 00SCIICUCHHS YeJIOBEYECTBA MPOAYKTaMHU
MUTAaHUS, BO30OHOBJICHUE YHEPIETUUECKUX PECYPCOB; OXPaHbI
OKPYKarOILIEN Cpebl.



R RS et Unknown Bacternum
Urknown Archason 4 it Nl
Protobacterum
Cyanobactenum
Modern Eukaryote '
Cyanobacterum Modern Eukaryote
Teopus
cumbuoreHesa

NuHH Maprynuc

MaccauyceTckuii yHuBepcuTeT B
AmXepcTe

BocToHckuM yHUuBepcuTeT




MeToabl UCCJIeT0BaAHUA,
[IpUMeHsAeMble B MUKPOOHOJIOTHUM:

1. MUKpPOCKOIIMYECKHIA;
2. MUKpPOOMOJIOrHYECKUH;
3. buojiorn4eckuii;

4. CepoJsiorn4ecKuu



Examples of the varied kinds of cells: (A) and (B) are prokaryotes,
the others are eukaryotes. (A) A bacterial cell with fl agella,
Pseudomonas fluorescens. (B) An archaean, the extremophile
Sulfolobus acidocaldarius. (C) Trichonympha, a protist that lives in
a termite's gut. (D) Two cells of Micrasterias, an algal protist. (E)
Fungal cells of the bread mold Aspergillus. (F) Cells of a surface
layer in the human kidney. (G) Cells in the stem of a sunflower.

6. Archaean

0. Algae

F. Animal cells

4. Bacterium

N s Cprared Mdsaets Lindemad &

. Fungal cells
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1 certimeter [cm) =
11100 meter

or 0.4 inch

I milimeter (mem) -
11,000 meter

1 micrometer [pm) -
11,000,000 meter

1 nanometer {nm) =

1)1,000,000,000 meter

Unaided human eye

Elactron microscopes
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~ Chicken egg
(the “yolk®)

~ Frog egg. fsh egg

» Human egg

L Typical plant cell

!» Typical arsmal cell

=~ Chloraplast
Mitochondrion

~ Anaboena
(cyanobacterum)

- Eschenchia coll
I
: Large virus [HIV
infuenza virus)
~ RiDosome

. Cell memberane
(theckness)

~ DNA double hellx
(diameter)

=~ Hydrogen atom

I meter = 10° am = 10* mm = 10° pm = 30* nm

Units of measure
and the ranges in
which they are used
in the study of
molecules and cells.
The vertical scale in
each box IS
logarithmic.



Light and Electron Microscopy
- Light microscopy
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Bright field microscopy: Light passes
directly through the specimen. Many
cell structures have insufficient
contrast to be discerned. Staining
with a dye is used to enhance
contrast in a specimen, as shown
here, but this treatment usually fixes
and kills the cells.
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Dark field microscopy: Light
illuminates the specimen at an
angle, and only light scattered
by the specimen reaches the
viewing lens of the microscope.
This gives a bright image of the
cell against a black background.
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Light and Electron Microscopy
- Light microscopy
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Phase-contrast microscopy:
Differences in refraction (the
way light is bent) caused by
variations in the density of the
specimen are visualized as
differences in contrast.
Otherwise invisible structures
are revealed with this technique,
and living cells in action can be
photographed or filmed.

Derrss arded Ny ooy, e

Nomarski (differential
interference contrast): Similar
to phase-contrast microscopy,
special lenses enhance
differences in density, giving a
cell a 3D appearance.



Light and Electron Microscopy
- Light microscopy

Fluorescence microscopy:
Different structures or
molecules in cells are stained
with specific fluorescent dyes.
The stained structures or
molecules fluoresce when the
microscope illuminates them
with ultraviolet light, and
their locations are seen by
viewing the emitted Vvisible
light.

Confocal laser scanning
microscopy: Lasers scan
across a  fluorescently
stained specimen, and a
computer focuses the light
to show a single plane
through the cell. This
provides a sharper 3D
image than other light
microscopy techniques.



Light and Electron Microscopy

Electron microscopy

Transmission electron microscopy
(TEM): A beam of electrons is focused
on a thin section of a specimen in a
vacuum. Electrons that pass through
form the image: structures that
scatter electrons appear dark. TEM is
used primarily to examine structures
within cells. Various staining and fixing
methods are used to highlight
structures of interest.

- ~

Scanning electron microscopy
(SEM): A beam of electrons
is scanned across a whole
cell or organism, and the
electrons excited on the
specimen surface are
converted to a 3D-appearing
image.



MuxkpoOouoorus
HoaApas3aeJasaeTcya Ha:

00IIYI0 M YACTHYI0 MUKPOOHO0JIOT U0
MEANIUHCKYI MUKPOOHMOJIOTHIO:

6aKTCpI/IOJIOI‘I/I}I, BHUPYCOJIOT'HA, MUKOJIOT'HA, IIPOTO300JI0I'HA

caHUTapHas1, KIMHUYeCcKast U (hapMarieBTUIECKas
MHUKPOOHOJIOTUH

BETEPUHAPHYI MUKPOOHOJIOTHIO
CEJIbCKOX03AMCTBEHHYI0 MUKPOOHUO0JIOT U0
MOPCKasl U KOCMHYECKAsI MUKPOOHOJIOT A
TeXHUYecKasi (MPOMBINJICHHYI) MUKPOOHOJI0T IO



bHOTEXHOJIOIMS — 3TO CO3HATEIIHLHOE
IIPOU3BOACTBO HEOOXOAUMBIX UEIOBEKY
IPOJYKTOB U MATCpPHAJIOB C IOMOIIBIO
’KUBBIX OPraHM3MOB M OMOJOTHYECKHUX
IIPOLIECCOB.



Ashbya gossypii



YeqoBeueCKNU HHTEPGEPOH-0




ComMarorponuH
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Rhodococcus Nocardia



ial Disease

Human Bacter




Mycobacterium tuberculosis



Streptococcus sobrinus

Dental caries Tooth decay




Duodenal Ulcer (DU)

Gastric Ulcer (GU)
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Epithelia|
cells

i Gastric
H. pylori mucin
gel

H. PYLORI CROSSING MUCUS LAYER OF STOMACH

4, mucin de-9¢1

H.pylori raises P

Helicobacter pylori



Neisseria gonorrhoeae



Treponema pallidum

Endoflagella P—

membrane ,/"'
Periplasmik / |
space (
Outer membtane"






Bacillus anthracis
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Corynebacterium
diphtheriae

Clostridium botulinum

Mycobacterium leprae

Borrelia burgdorferi



Ticks small rodents

Borrelia burgdorferi

armadillos

Mycobacterium leprae




Folowing Som the phag
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Salmonella typhi Rickettsia typhi



IlaroreHuble 0aKkTEepUHU

Bacillus cereus Vibrio cholerae

Boi3biBaer nuuieBbIe Xosepa (amar. cholera) —
TOKCUKOMH(pEeKINHN y ocTpasi KHIIeYHas!
YeJI0BeKa AHTPONOHO3HASI MHpEKINUA

Clostridium tetani
KB Crononsk (ar. Tetanus)



Bupyc A/HIN1 mox 3j1eKTPpOHHBIM MUKPOCKOIIOM.






AnToHu BaH JleBeHryk (Antoni van Leeuwenhoek,

Thonius Philips van Leeuwenhoek; 24 oxrsa0ps
1632—26 aBrycra 1723)



Januaa CamonyoBuuy CamMoljoBHMY (HACTOSILIAA
pavmina — CymuHckuu; 22 nexkadpsa 1744 — 20
despaas 1805)



dnapa  Ikennep (anmi.  Edward
Jenner; 17 mast 1749— 26 ssuBaps 1823)



Norann Jlykac IlIénsaenn (Hem. Johann Lukas
Schonlein; 30 Hossops 1793 — 23 suBapsa 1864)



Arovys PoLLeENDER
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AJston3 IosieHapom
(25 mas 1800 — 16 Asrycra
1879)



Jlyu Macrep (1822-1895)



Cxema nmacrepusanuu MOJIOKA



ATTEHVYAIIUS (ot nar. attenuatio - yMECHBIICHHUE) -
UCKYCCTBEHHOE CTOUKOE ocjaljieHue BUPYJICHTHOCTH
MaTOT€HHBIX MHKPOOPraHU3MOB, COXPAHSIONIUX CIOCOOHOCTH
BbI3bIBaTh MMMYHHUTET. ICIONB3YETCSA MPH U3TOTOBJICHUH KHUBBIX
BaKI[MH IIPOTUB TyOEpKYyJie3a, OCIIbI U JIp.



0ho10uKa

G-rIMKOnpoTenHbI
0DH0JI0UKH

L
Y + |-noJamHmepasa
tNS

M - MaTpHKCHBIH
Denox

nykaconporens (N),
cesizannbiii ¢ PHK

Bupyc 0ceumiencraa

CMmojieHCKHe KpecThsiHe, cnnaceHHble IlacTepom



I[m63e(]) JII/,ICTep [mopa  Jlucrep]
(anra. Joseph Lister; S anpeast 1827 —
10 ¢peBpans 1912)



Tenpux F'epman PoGept Kox (nem. Heinrich
Hermann Robert Koch; 11 nexaops 1843 — 27
masa 1910)



WNiabs Wibny Me4HUKOB
(3 mast 1845 — 2 wmrous 1916)



JleB CeménoBuY L{eHKOBCKHil
(1 oxTsa0pst 1822 — 25 cenTsiOps 1887)



JTOKA3ATEJIBCTBO
CYHECTBOBAHUS
BUPYCOB -
JIMUTPU1 UBAHOBCKHUH

HAYAJIO BUPYCOJIOT'
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Bacuiaui Jleounaoud OMeassHCKUM
(26 peBpans 1867 — 21 urosas 1928)
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