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1. HEJb U 3ATAYHU OCBOEHUA JUCHUIIJIMHBI

Llenv: GopMHpOBaHUE IEJIOCTHOM CHUCTEMbl 3HAHMM O MHUKPOOPraHHM3Max: OCOOEHHOCTH
CTPYKTYpHO-(DYHKIIMOHAJIBHOM OpraHu3aiii KJIeTOK, UX MeTaboju3Ma U pOJd B OPraHUYeCKOM
MUPE U KU3HEAEATEIbHOCTH JIF0/IeH; MPUHLIUIIBI COBPEMEHHOMN KilacCH(UKAMU MUKPOOPTaHU3MOB
U CTETICHb UX BIIMSHUS HA XOJ SBOJIIOIHH.

3aoauu:

1. ¢opmupoBaHue y CTYAEHTOB OOLIMX MPEACTABIECHUN O CTPOCHUU U (PYHKIMOHHUPOBAHUU
MHUKPOOOB KaK *KHMBBIX CUCTEM, UX POJIH B SKOJIOTUH;

2. ¢opMupOBaHHE y CTYJIEHTOB HaBBIKOB Pa0OTHI C HAYYHOH JINTEPATYPOH;

3. O03HaKOMJICHHME CTYJCHTOB C NPHHLUUIAMH OpraHM3allid paboThl B MUKPOOHOIOrMYECKOU
nabopaTtopuu, ¢ MEPONPUATUSIMU IO OXpaHe TPyJla U TEXHUKE O€30MaCHOCTH;

4. TOArOTOBUTH OYAYIIMX yUUTENEH K MPErnogaBaHuIo BOIIPOCOB MUKPOOHOIOTHHU B ILIKOJIE.

2. MECTO JUCIHMUILIVHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

JucuuruinHa «MHUKpOOHOJIOTHST ¢ OCHOBAaMH BUPYCOJOTMH» SBIISICTCS 4acThlO y4eOHOTO
IUIaHa 1o HarnpasieHuto noAroToBku 44.03.05 Ilenarornueckoe o6pasoBanue (¢ 1ByMs IpoUiIsIMu
NoAroToBKM), mpopmwin «buomorus wu  Xumus», «buomorus wu Ieorpadpus», 44.03.01
[legarornyeckoe  oOpazoBanue, mnpodminb  «buonorus».  Jucuumumua  51.0.07.02.06
«MuKpOoOHOIIOTHSI C OCHOBaMH BUPYCOJOrHMM» BKiItoueHa B biok b.1 «Jlucuumniuuel (Moaynn)», B
b1.0.07. «IlpeameTHO-MeTOAMYECKU MOAyJdb 10 Tmpodmio «buomorusy. JlucuuruimHa
YCTAQHOBJICHA BY30M U SIBIsieTCS O0O0s3aTelbHON A W3ydeHus. JMCUMIUIMHA peanusyercs B
HTI'CIIU xadenpoil ecrecTBEHHBIX HaYK.

OCHOBBI M HaBBIKM PAaOOTHI B X0/1€ MUKPOOHOJIOIMYECKOTO MPAKTUKyMa HEOOXOIUMBI IS
OCBOEHUS 0a30BbIX JUCHUIUIMH MOJIYJIS MPEAMETHON MOATOTOBKH: B YACTHOCTH, JUIsl TOHUMaHUs
TeopeTUYecKor 0a3bl eIWHOW KapTUHBI KUBOW MPHUPOJBI, MPUPOAONOIH30BAHUS, MPAKTUIECKON
OMOJIOTHH, XUMHH OKPY KaIOLIeH cpebl.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

I[I/ICI_[I/IHJ'II/IHB. HallpaBJICHA Ha (I)OpMI/IpOBaHI/Ie W pa3BUTUC CIICAYIOIHUX KOMIIETCHITHM:

Kon u Kon u HanmeHoBaHME HHAMKATOpA Jeckpunropst
HauMEHOBaHUE JOCTHKEHHS] KOMITETEHIIUU
KOMIIETEHILINH
VYK-1. Cnocoben | YK-1.1.  lemoHcTpupyeT 3HaHHE | 3HAeT O 3HAYCHUU IIPOKAPHOT B
OCYLIECTBIISATh ocobeHHoCTeH CHUCTEMHOT'O U | IPUPOJIE U )KU3HU YEJIOBEKa
MOUCK, KPUTUYECKUH | KPUTUUIECKOTO MBILIEHHS, | YMeeT  OpPHEHTHUPOBAThCS B
aHaJIN3 U CHUHTE3 | apryMEHTHUPOBaHHO bopmMupyer | crenuanbHOR Hay4HOU U
uHbopMaluu, COOCTBEHHOE CYXKAEHHE M OLIEHKY | METOJUYECKON IJUTepaType IIo
MPUMEHSTh nH(popMaIuy, NPUHUMAET | poduIIIo MIOATOTOBKH u
CUCTEMHBIH MOJX0J | 000CHOBaHHOE pEeLICHHE. CMEKHBIM BOIIPOCAM
Ui pelieHus Baageer u  geMoOHCTpHUpYyeT
MOCTaBJICHHBIX MOJTyYeHHbIE 3HAHUSA B HAay4HO-
3a/1a4 HCCIIEIOBATENIbCKOM paboTe
VK-1.2. Ilpumensier noruueckue | 3Haet OCHOBHBIE
(GbopMbl U TpoOIEnypbl, CHOCOOEH K | TEOPETUYECKUE U NMPAKTUYECKUE
pediekcun 1o noBojty COOCTBEHHOM M | MOJIXOAbI MUKPOOHOJIOTHH




Yy>KOU MBICIIUTENBHON AEATEIBHOCTH.

YMeer [NpUMEHATH  3HAHUA
MUKPOOHOJIOTUN TPH PELIeHUH
npodecCUOHATBLHBIX 3ajady,
BBITIOJIHSET BCE 33/1a4U B paMKax
IMOCTaBJICHHOM eI,
MOCIeA0BATEIHLHOCTh ux
BBITIOJIHEHUSI XOpOLIO

MpoJlyMaHa, JCUCTBUS B IICJIIOM
OCO3HaAHHBI.

Baiageer BceMu HaBBIKAMH H
MMEeT  ONbIT  NPUMEHEHUs
TEOPETUYECKUX U MPAKTHUYECKUX
3HAaHUN MUKPOOHOJIOTUH

VK-1.3. AnHanu3upyeT HCTOYHUKHU
UHPOpPMALIUK C TIENBI0  BBISIBICHUS
MIPOTUBOPEUYUI u MOMCKa
JIOCTOBEPHBIX CYXKIACHUI.

3HaeT OCHOBHBIE TOAXOABI B
UCCJICIOBAHUH OCHOB
KU3ZHENEATEIIBHOCTU
MHUKPOOPraHU3MOB

Ymeer AHanu3upoBaTh
MMEIOIIYIOCS uHpopmaruto,
BBISIBIISATH  (DyH/IaMEHTAJIbHBIC
POOIIEMBI

Baapgeer METOJAaMH
KPUTHYECKOTO aHaIM3a i
OLICHKA COBPEMEHHBIX HAaYYHBIX
JIOCTYOKECHHI B obnact
MUKPOOHOJIOTUH

IIK-1. CrocobeH
OCBaMBAaTh u
HCIOJIH30BATh
TEOPETUUYECKHUE
3HAHUS 51
MPAKTHYECKHE
YMCHHSI U HaBBIKU B
MPEAMETHOU
obnactu npu
peleHnu
poeCCHOHATBHBIX
3ajad4.

[IK-1.1. 3nHaer CTpyKTypy, COCTaB M
TUAAKTUYECKHE € IMHUIIBI
MpEAMETHOU oOJactu
(mpemnogaBaeMoro npeameTa).

3HaeT TOHATHIHBIA anmapar
JUCLUTIIIUHBI

YMmeer MPOBOJIUTH
MHUKPOOHOJIOTHYECKHE
HCCIICIOBAHUS

Bianeer oCHOBHBIMH METOIAMHU
MHKPOOHOJIOTHYECKOTO aHAJIN3a

[IK-1.2. YMeer ocymiecTBiIsTE OTOOP

3HaeT cOBpeMEHHbIE MPOOIEMbI

y4eOHOro  cofepKaHus I €ro | u KJIFOUEBbIE HOHATUS
peanu3al B Ppa3IMYHBIX (POpMax | MUKpOOHOJIOTHH U BUPYCOJIOTHH
o0yuyeHMss B COOTBETCTBHH  C | YMeer peann30BbIBATH
tpedoBanusimu GI'OC OO. BOCIHUTATEIbHbIE aCIEKTHI
OMOJIOrMUYECKOro 00pa30BaHHUS
Baaneer OTACJIbHBIMU
METOAAMHU
MUKPOOHOJIOTUYECKOTO
MoHuTopuHra coctosgHusa OC, B
paMKax  IIKOJIBHOTO  Kypca
Ouosorun
[IK-1.3.  JlemoHCcTpupyeT yMmeHHE | 3HAeT HAyYHYIO METOJIOJIOTHIO
paspabarbiBaTh pa3nuyHble  (OPMBI | TUCIUIITMHBI
y4eOHBIX 3aHSATHH, IPUMEHATH | YMeeT MOMYJIAPU3UPOBATH
METOJbl, MpPUEMBl U TEXHOJIOTUH | MaTepHal AUCIUILTHHBI
oOyueHus, B TOM quCIe "
HEH(OPMAIHOHHEIC. Baageer TEXHOJIOTHEN

pa3paboTKu OMHAPHBIX JTEKIUN




I[NIK-3 — Cnocoben
dbopmMHupOBaTH
Pa3BUBAIOLIYIO
00pa3oBaTenbHYyIO
cpeny I
JOCTYKEHUS
JIMYHOCTHBIX,
peIMETHBIX "
MCTAIIPEAMCTHBIX
pe3yabTaToB
o0Oy4deHus
CpeacTBaMu
MPEnoAaBAEMBIX
y4eOHBIX MPEIMETOB

[1K-3.1. Brnaneer crocobamu
MHTETpalui YIeOHBIX TPEAMETOB IS
OpraHM3aIiK Pa3BUBAIOIIEH y4eOHOM
HESTEeNhbHOCTH  (MCCIIEe0BATENbCKOM,
IIPOEKTHOM, IPyNIIOBOM U 1Ip.).

3HaeT  yCBOEHbl  OCHOBHBIE
TEOPETUYECKHE U MPAKTUUECKUE
MIOJIXO/TbI MUKPOOUOJIOTHH

YMeeT BBINOJNHATH TOJIEBBIE,
nabopaTopHble  OUOIOTUYECKUE

HCCIICOOBAaHUA IIpU PCIICHHUU
KOHKPCTHBIX 3aaad 110
cricnyajan3annuu (¢

HCIIOJIb30BAHUEM COBPEMEHHOM
arnmnapaTypbl ¥ BEIYACIUTEIBHBIX

CPEJCTB
Baaneer Hasrikamu
TUTAHUPOBAHMSI, OPTaHU3AHUUA H
MIPOBECHUS HAYYHBIX
UCCJICA0OBAHUI

I1K-3.2. Ucnons3yer | 3HaeT OCHOBHBIE TMOJIXOJbI B

o0pa3oBaTeNnbHbI NOTEHLHUAN | UCCIEAOBaHUN OCHOB

COLIMOKYJIBTYPHOU Cpelbl peruoHa B | )KU3HEACATEIHHOCTH

[penogaBaHuU (mpeamera 10 | MUKPOOPTaHU3MOB

npopunro) B yueOHOM UM BO | YMeeT CTaBUTh 3aJa4y M|

BHEYPOUHOH J1€ATEIbHOCTU BBITIOTHSTh TIOJICBEIE,
nabopaTopHble  OHMOJOTUYECKHE
UCCJICJIOBAHMSI TPU  PEHICHUH
KOHKPETHBIX 3a1a4y o
CrHeIaIn3aluu C
UCIIOJIb30BAHUEM COBPEMEHHOM
anmaparypbl ¥ BBIYUCIUTEIBHBIX
CPEICTB
Binaneer HaBbIKamMu — BBIOOpaA
METOJIOB U CPEICTB peIICHUS
3a]a4 UCCIIEIOBAHHS

I1K-3.3. 3Haer ncuxonoro- | 3Haer OCHOBHBIE HaIlpaBJICHHUS

MEAarornIecKue YCJIOBHS CO3JaHUS | UCTIOIh30BaAHUS

pa3BHUBArOIICH 00pa30BaTeNbHON | MUKPOOPTaHU3MOB B

Cpebl IS TOCTHKEHUS JIMIHOCTHBIX
U MeTampeJMETHBIX  PEe3yJbTaTOB
o0OydeHus

OMOTEXHOJIOTUH I pa3pabOTKH
UMMYHOOHOIOTHYECKUX
npenapaToB, HANpPAaBICHHBIX Ha
60pb0y ¢ OONE3HSIMH YeIOBeKa U
KUBOTHBIX

YMmeer
pe3yabTaThI
MUKPOOHOJIIOTUYECKOTO aHATTN3a

MHTEPIPETHPOBATH

Baaneer CIIOCOOHOCTBIO
reHEPUPOBATH HOBBIC MJIEU TPHU
PEIICHUH HCCIIEI0BATEIbCKUX U
MPaKTUYECKUX 3ama4 B
MHUKPOOHOJIOTHH n
MEXIUCIUIUIMHAPHBIX 00J1aCTIX




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBI

4.1. O0beM IUCHUIIMHBI U BUbl KOHTAKTHON U CAMOCTOSITE/ILHOM PadoThI

OO6mmast TpyA0eMKOCTh TUCIUIUIMHBI cocTaBisieT 3 3ad. ea. (108 gacom), cemecTp u3yueHus
-7 (0D0O), 1 (3P0), pactipesiesieHne MO BUaM padbOT MPEACTABICHO B TaOIHIIC.

Tab6anua 1. PacnipenesieHne TPyA0eMKOCTH JUCHHMILVIMHBI 110 BUAaM padoT

dopma o0yueHus

Bun pabotsl Ounas
7 cemecTp
O0mas Tpy10eMKOCTb THCIUIIHHBI 110 Y4eOHOMY TUIaHY 108
KonTakTHas padoTa, B TOM YHCIIE: 44
Jlekuuun 20
JlaGopaTopHble 3aHITHS 24
CamocTosiTesibHasi padoTa CTY/IeHTa 60
IoaroroBka k 3averty (1udpdepeHuMpoBaHHBIN) 4
3aoyHas

O0mas Tpy10eMKOCTh JTUCIHILIHHBI 110 YIeOHOMY IUIaHY 108
KonTakTHas padoTa, B TOM YHCIIE:

Jlexuuu 6
JlaGopaTopHbIe 3aHIATHS 6
CamocrosiTesibHasi paboTa CTyIeHTa 94
IoaroroBka Kk 3averty (1uddepeHupoBaHHBIN) 4

4.2. Y4yeOHO-TeMaTHYeCKHUH IJIAH JMCUUILIHHBI (04HasA ¢popMa oOyueHus)

Haumenosanue Bcero KonTakTtHas pabota Camoc | OneHouHble Oueno
pa3aenoB U TEM , Jlexuuu | [paxt. | JlaO. T. CpeacTBa YHBIE
JUCITUTLIAHBI 9acoB 3aHsATH | pabor | paboTa TEKYILIEro cpencT
(Motyst) S Bl KOHTPOJIS Ba
pome
KYTOUH
oi
aTTecra
02078
Tema 1. Beenenue. 2 2 1. PaGora c Bompocsr
Ucropus pa3zsutus HH()OPMAILIMOHH |K 3a4eTy.
MHUKPOOHOJIOTHH. BIMHU
CpeAcTBaMu
oOyueHus -
JTIOKJIaJI 110
HUCTOPHUH
MHUKPOOHOJIOTHH
Tema 2. 18 2 6 10 |1. ITpoBepka
Mopdonorust u KOHCIIEKTOB.
CTPYKTYpHO- 2. [loaroroBka
(byHKIMOHATBHAS TaOIUIL 110
OpraHu3alus Mopdonoruu
IPOKapUoOT BO30yAUTENEH
MH)EKITNOHHBIX
3a00JieBaHUi
Tema 3. duznonorus 12 2 10 |1. Otyer mo




MUKPOOPTaHU3MOB BBIIIOJIHEHHBIM
1a00paTOPHBIM
paboTam

Tema 4. Pocr, 18 2 6 10 |1. Otuer mmo

pa3MHOXKCHHE, BBIITOJIHEHHBIM

KYJIbTUBUPOBAHUE J1a00paTOPHBIM

IPOKAPHOT paboram

Tema 5. 14 2 4 8 1. YyacTue B

CucreMatuka u KOJIJIEKTUBHOM

Kiaccuukanys 00CyKIEHUU

IPOKAPUOT TEMBI.

Tema 6. Sxonorus 10 2 4 4 1. Yuactue B

MHUKPOOPTaHU3MOB 00CyXIeHUN

TEMBI B paMKax
KpYTJIOTro
cTOJIA.

Tema 7. Yuactue 16 4 4 4 1. CocraBicHue

MUKPOOPTaHU3MOB B TaOJIULIBI 1O

mporeccax OCHOBHBIM

Tpanchopmanmu rpynmnamMu

OCHOBHBIX MHUKPOOPTaHU3M

OMOTeHHBIX OB,

9JIEMEHTOB YYaCTBYIOIINX B
OHMOreHHBIX
LHUKJIaX

Tema 8. I'enetuka 8 2 6  |Kpyrusli cron

MHUKPOOPTaHU3MOB

Tema 9. O6mmas 6 2 4 Musnu-

BUPYCOJIOTHS KoH(pepeHImst

IoaroroBka K 4 4 IToaroroBka

3a4yerty, caaya OTYETAa 110

3ayera MIPOBEICHHBIM

J1a00paTOPHBIM
pabotam,
pacyeTHBIM
3aja4am,
BBIBOJIOB.
Bcero mo | 108 20 - 24 60
JUCHMILIMHE

4.2. Y4yeOHO-TeMaTHYEeCKHUIi MJIaH JUCIUIIHHBI (3a04Has hopMa o0yueHus)

HaumeHnoBanue Bcero KonrtakTtHas pabora Camoc | OreHouHbIE OreHo
pa3aesioB U TEM , Jlektuu | Ipakt. | Jla0. T. cpencTtaa YHBIE
JIACITATIITAHBI 4acoB 3aHATH | pabor | paborta TEKYIIEro cpenct
(Momyns) o bl KOHTPOJIS Ba
pome
KYTOUH
ol
aTTecTa
17078
Tema 1. 22 2 20 |1. IIpoBepka Bomnpocer
Mopdonorust u KOHCIIEKTOB. K 3a4eTy.




CTPYKTYpHO- 2. IToaroroBka
GyHKIIMOHATBHAS TaOJINII 10
OpraHu3anus MopGoJIOTHH
MIPOKAPHUOT BO3OyaUTENICH
MH(PEKIIMOHHBIX
3a00JsieBaHUM
Tema 2. Pocr, 32 30 |1. Otuer o
pa3MHOXKEHHE, BBITIOJTHEHHBIM
KyJIbTUBHPOBAHUE 1a00paTOpPHBIM
IPOKapUOT pabotam
Tema 3. Dxonorus 22 20 1. Yuactue B
MUKPOOPTaHU3MOB 00CyKIeHUN
TEMBI B paMKax
KpYTJIOoro
CTOJA.
Tema 4. Yuactue 24 20 |1. CocraBnenue
MHUKPOOPTaHU3MOB B TaOJHUIIBI TIO
mporeccax OCHOBHBIM
Tparchopmann rpymIImamMu
OCHOBHBIX MUKPOOPTaHU3M
OMOTEHHBIX OB,
JJIEMEHTOB Y4aCTBYIOIINX B
OMOTCHHBIX
IUKIIaX
INoaroroBka k 4 4 IToaroroBka
3ayeTy, caavya oTYeTa 1o
3ayera MIPOBEICHHBIM
1a00paTOPHBIM
pabortam,
pacueTHbIM
3ajadam,
BBIBOJIOB.
Bcero no | 108 94
AUCIHUILINHE
JlabopaTopHble 3ansiTus (04Hast popMa 00yueHuUs1)
Ne HaunmenoBanue 1a00paTOpHBIX U IPAKTUYECKU padoT Kon-Bo
paszena ayn.
Yacos
1 Tema 2. Mopdonorus u CTPYKTYpPHO-(QPYHKIIMOHAIbHAS OpraHU3aIs 6
IPOKApUOT
1 Tema 4. PoCcT, pa3MHOXKEHHE, KyJIbTUBUPOBAHUE MMPOKAPHOT. 6
1 Tema 5. CucTeMaTHKa U Ki1accuUKAIs MPOKAPUOT. 4
1 Tema 6. DKOJIOTUSI MUKPOOPTAHU3MOB. 4
1 Tema 7. YdacTue MHKpPOOPTaHM3MOB B TIpoleccax TpaHCHOpMALUU 4

OCHOBHBIX OMOI'€HHBIX DJIEMEHTOB.

JlabopaTopHble 3ansiTust (04Hast popma 00ydeHust)




Ne HaumenoBanue 1abopaToOpHBIX U IPaKTHUECKU paboT Kon-Bo
paszmena ayn.
Yacos
1 Tema 2. Poct, pa3MHOXKEHUE, KYJIbTUBUPOBAHUE MTPOKAPHUOT. 2
1 Tema 3. DKONOTHSI MUKPOOPTAHU3MOB. 2
1 Tema 4. YyacThe MHUKPOOPTaHHM3MOB B IIpolieccax TpaHchopMauu 2
OCHOBHBIX OMOTCHHBIX JICMEHTOB.

Tunosele 3a1aHus I TEKYLIETO KOHTPOJISA U MIPOMEKYTOYHON aTTECTAl[UU 110 AUCLUIUIMHE,
KPUTEPUM M ILIKaJdbl OLICHWBAHUS, a TAKKE METOJUUECKHE PEKOMEHJIAIUM s 00ydaromuxcs
MIPEJICTaBIICHBI B MPHJIOKEHUH K paboyeil mporpaMme AUCUUTUINHBL.

4.3 Conep:xaHue QTUCUUILIUHBI

Jlekuus 1. BBenenue. MUcTopusi pa3BuTHS MUKPOOMOJIOTHH.

[Ipeamer u 3amaum MUKPOOHMOJOTHU, BUPYCOJIOTMH M HMMYHOJOTUH. OCHOBHBIEC ATaIlbl
pa3BuTUs IUCHUIUIMHBL. CBS3b C OPYTMMH MEIULIMHCKUMU W OMOJOTMYECKUMHU TUCIUIUIMHAMHU.
[Tpunnumne! kaaccuukauyu 1 HOMEHKIATYpPbl MUKPOOPTaHU3MOB.

Jlekuus 2. Mop@os10rusi 1 CTPYKTYPHO-PYHKIMOHAIBHAS OPraHU3alMsl POKAPHUOT.

Crpykrypa u ¢yHkiuu Oakrepuii. OcHOBHBIC (DOpPMBI M BEIWYMHA OakTepwil. AHATOMUS
OakTepuanbHOi KieTku. Hyxmeomn u ero crpykrypa. Llurormasma. PuGocomsbl. Ilnasmwunisr.
Bxomtouenust. [{luronnazmaruueckas memOpana. Mesocomsl. Kierounas crenka. Karncyna, sXryTuku,
¢bumbpun. Criopsl. Kiterounsie ¢opMbl MUKpOOpPraHu3MoB. [locTosIHHBIE U BPEMEHHBIE CTPYKTYPhI
OaktepuanbHOi KieTku. Knetowynas crtenka. Oxpacka mo I'pamy. OTindme KJIETOYHOW CTEHKH
IPAMIOJIOKHUTEIBHBIX MPOKAPUOT OT rpamMoTpuuareiabHbiX. CTpyKTypa, XMMHYECKHMH COCTAaB H
(YHKITUHU KIETOYHON CTCHKH.

JlabopatopHnasi padora 1. Mop¢o.10rusi 1 CTPYKTYPHO-PYHKIMOHAIBHASL OPraHU3alus
NPOKAPHOT.

1. IlpaBuna paboTel B MUKpOOUOIOrHYeckoil naboparopun. OCHOBBI TEXHUKH MUKPOCKOIIUU
C MUKPOOHOJIOTHYECKIME 00bekTamMu; IMMepCHOHHBIC 0ObEKTHBBI U MPaBUiia padOThI ¢ HUMHU.

2. [IpuroToBneHue npenaparoB GUKCUPOBAHHBIX KIETOK MUKPOOPTaHU3MOB.

3. OmpeneneHue KOJMYECTBA KJIETOK MUKPOOPTaHM3MOB Ha IJIOTHBIE NMHUTATENIbHBIE CPEJbI
(qameunsiii metoq Koxa).

Jlekuus 3. PuU3H0/10rusi MUKPOOPraHU3MOB.

XuMmudeckuii cocraB MUKpoOHO#t kieTku. [Iuranue 6akrepuii. Knaccudukanus MuUkpoOoB 1o
TUTMy THUTAHUS: AyTOTPOPBI, TeTepoTPOodbl, CanpOdUTHI, MAPA3UTHI, JTUTOTPO(DEI, XEMOTPOQHI.
JlpIxaHre MUKPOOPTaHU3MOB: a’po0bl, aHA’pOObI, (haKyJIbTAaTUBHBIE aHAIPOOBI, MHUKPOAIPODUIIHI.
bpoxenue. AnsporonepanTHblii TN aAbixaHus. 4. ®duszmonoruss mukpoopraHusmoB. Poct u
pasMHOXXeHue OakTtepuil. MexaHu3Mm pa3MHOXKeHHsT (OMHapHOe JeJieHHe, CIopooOpa3oBaHUE,
(dbparMeHTaI¥s, MOYKOBAHKE).

Jlekuus 4. Poct, pa3MHOKeHHe, KYJbTUBUPOBAHUE NIPOKAPUOT.

MuUKpOOHBIE TMOMYJSIIKUU: KOJOHHH, OHWOIUIGHKH, 300TJIEM — CBOEOOpa3HbIE OPTraHU3MBI.
[lonsitue pocra, pazMHOkeHUS. OCHOBHBIE MapaMeTpbl POCTA KYJIbTYp: BpeMs TIeHepauuu
IIPOKAPUOT, CKOPOCTh POCTAa M BBIXOA OHOMAacchl. 3aKOHOMEpPHOCTb pocTa OakTepuil B
nepuoanueckoi yuctoi KynpType. KpuBas pocrta, (a3el pocta OakTepuanbHON MOMYJISIUU.
HenpeprsiBHBIE Y CHHXPOHHBIE KYJIBTYPHI.

KynpruBupoBaHue HMMMOOWIM3AIMOHHBIX  KJIETOK  MHUKpPOOpraHu3MoB. (OcoOEHHOCTH
KyJIbTHBUPOBAHUS aHAIPOOHBIX M a’pOOHBIX Oakrepwii. BrmusHue Ha POCT MHUKPOOPTaHU3MOB
kucnotHoctu cpenbl (pH) u monekynspHoro kuciopona(O2). KyneTuBupoBaHHE MHKPOOOB:
MUTaTeabHble Ccpelnbl. MeToabl W crnocoObl  KynbTHUBUpOBaHUS. KynbTypanbHbIl  MeTON
JMarHOCTHUKH.

JlabopaTopnasi paGora 2. PocT, pasMHO:KeHUe, KyJIbTHBHPOBAaHUE NPOKAPHOT.



1. MI/IKPOGI/IOJIOFI/I‘-IGCKI/IQ METOJbI HCCIICAOBAHUA 00BEKTOB 0pr>1<a101ue171

Cpepl.
2. KynbrypaibHbie CBOWCTBA MHUKPOOPTaHU3MOB M HX KOJHUYCCTBCHHOEC
oTpeieiIeHuE.

Jleknus 5. CucremaTtuka M Kjiaccu(pukanusi NpoKapuoT.

HcTopust pa3BUTHS CUCTUMATHUKU U KiIaccuduKauu mpokapuoT. MexXIyHapOaHbI KoJleKe
HOMEHKJIATyphl MpOKapuoT. MexayHapoaHas Kiaccupukanus HpokapuoT. TakcoHOMUYECHKHe
KaTeropuu. ['pymnmbel mpokapuoT 1o omnpexnenurento Oakrepuit bepru. Otnensl napcTsa:
Procaryotae: 1) Gracillicutes; 2) Firmicutes; 3) Tenericutes; 4) Mendosicutes. XapakrepucTuka
OCHOBHBIX TIpynn Oaktepuit: dDororpodHbie U Xemorpodusle Oaktepuu, MukcobakTepuu,
Crnupoxetsl, IlceBnomonaznsl, CBOOOJHOXKHMBYIIME M CUMOMOTHYECKHE a30T(PHUKCHPYIOLIHE
MUKPOOPTraHu3Mbl, AKTUHOMUIETHI U JIp.

JlabopaTopnasi padora 3. CucreMaTuKka H KJIacCH(PUKANMA NPOKAPHOT.

XapakTepucTUKa OCHOBHBIX rpynn Oakrepuil: @oTtoTpodHble B XeMOoTpodHbIe OaKTepHH,
Muxkcobaktepun, Crupoxersl, IlceBmomonansl, CBOOOIHOXHUBYIIME U CHUMOHMOTHYECKUE
a30TPUKCUPYIOLIUE MUKPOOPTaHU3Mbl, AKTUHOMUIIETHI U JIp.

Jleknus 6. IK0J10rMsi MUKPOOPraHU3MOB.

Bnusinue BHemHux QaxTopoB Ha MUKpoObl. Mukpoopranusmbel u 6uocdepa. Mukpodiopa
BO/JIbI, OYBHI, Bo3aAyXxa. HopmanbHas Mukpogiaopa denoBeka. BiausiHue GpakTopoB BHEUIHEN cpelibl
HAa MHKPOOpPraHM3MbL. MeXaHU3Mbl MOBPEXKIAIOMIET0 JeHCTBUS  (pu3MUeckux (aKkToOpoB
(Temmieparypa, JaBJIE€HHE, BIA)KHOCTb, PA3JIMUHBIE BU/bI N3ITyUYEHUN).

JlaGopaTtopHas padora 4. IK0J10rust MUKPOOPTraHU3MOB.

PacnipocTpaHeHue MUKpPOOPraHM3MOB B IpHpoje. BrusHue ¢uznyecknx M XUMHYECKHX
(bakTopoB cpeapl Ha OaKTEpUU: BIIAXKHOCTb, COJHEYHAs JHEPIHsi, yJIbTPa3ByK, peaklUs Cpelbl,
KHCIIOpOI, AQHTHCETITUKH. B3aumooTHOmIEHNS MHUKpPOOPTraHU3MOB. AcconaTuBHbIE
B3aMMOOTHOIICHMs:  MeTabuo3, cuMOMO03, KOMMEHCalIu3M, caTeJiu3M. KOHKypeHTHbIe
B3aMOOTHOUICHMsSI: aHTAarOHW3M, Napa3uTu3M. IloArOTOBUTH YCTHBIM OTBET U CONPOBOJIUTH
MPE3CHTAIMEH TIO0 CICAYIOMHUM pa3feiaM: CeIbCKOXO035UCTBEHHAs MHUKPOOHOJIOTHS; KOMHUYECKas
MHUKPOOMOJIOTHS; TOYBEHHAs] MUKPOOHMOJIOTHS; MPOMBIIUIEHHAs MUKPOOHOJIOTHS; Te€OJOrHYecKas
MUKpPOOHOJIOTHS; BETepUHApHAsi MUKPOOUOJIOTHS; BOJAHASI MUKPOOUOJIOTHSL.

Jleknust 7. Y4yacTtHe MHUKPOOPraHM3MOB B Ipoueccax TpaHcopManuy OCHOBHBIX
OMOreHHBIX 3JICMEHTOB.

VYdacTre MUKpOOPraHMU3MOB B OMOJIOIMYECKOM KpyroBOpoTe BeliecTB B npupoe. [Iporecch
TpaHcQopMaIK yTIEPOAOCOIEPKALINX BeIIeCTB. Pa3nokeHue LeIioN03bl, TeMULETION03BL,
JUTHUHA U MIeKTHHA. TpaHchopmalys yrieBoaopoa0B.

[Ipomeccsl  TpaHchopmamuu  a30TCOACPIKAIMUX — BEHIECTB. AMMOHHU(UKAIUSI  OEIKOB,
HYKJIEMHOBBIX KUCJIOT U MoueBUHBI. Hutpudukanus. JJeaurpuduxanus. buonornueckas pukcanus
MOJICKYJIIpPHOTO a30Ta. CBOOOTHOXXHMBYIIME W CHUMOMOTHYECKHE a30T(PUKCHUPYIONIHNE OaKTepUH.
['mnore3a xuMu3Ma a30TQUKCcALUU. 3HaAUCHUE OMOJOTMYECKON a30T(PUKCALMU B a30THOM OaslaHce
SKOCUCTEMBI.

ITponeccrl Tpanchopmanuu coenuHeHui gocpopa. Munepanuzanus pochopopraHudecKux
COEIMHEHHUI pPaCTUTENILHOTO W XUBOTHOTO MPOUCXOXACHUA. TpaHcopmalivss HEOPraHWYECKUX
coequHeHui ocdopa.

[Ipoueccel  TpaHchopManuu coeAMHEHUH cepbl. MuHepanuzaluus CepocoepKalux
opranuudeckux BemiectB. Cynbpodukanus u aecynbpopukarus.

[Ipoueccel Tpanchopmalyu CoeIMHEHNH Kene3a.

JlabopaTopHasi pabora 5. YuyacTue MMKPOOPraHu3MOB B Iponeccax TpaHchopmanuun
OCHOBHBIX OMOT€HHBIX 3JIeMEHTOB.

/. BoblgBIeHME W y4eT  YHUCIEHHOCTH  CBOOOJHOXHUBYLIMX  a30T(HUKCHUPYIOIIUX
MHUKpPOOPraHu3MoB poja Azotobacter.

2. Ilony4yeHne HaKONMUTEIBbHOM KyJIbTYPbl MUKPOOPTaHU3MOB, Pa3pylIAOMINX LEJUII0NI03Y.

Jlekuus 8. I'eHeTHKA MUKPOOPraHM3MOB.



OcoOeHHOCTH OpraHM3allii TeHeTHYecKoro ammapata. I[lmasMuabl M nurToriazMaTudeckas
HACJIEACTBEHHOCTh. 3HAYEHHE IUIa3MHUJ] B TECHETUYECKON MHKEHEPHH. | eHeTHKa MUKpPOOPraHU3MOB.
@eHoTUNMYECKass U TIEHOTUIIMYECKas M3MEHYUBOCTb y  MHUKpPOOpPraHu3MoB. Myranuu,
PEKOMOMHALIMN Y MUKPOOPTaHU3MOB.

Jleknus 9. O0mas supycoJiorust. Jlekuus

B3anmopeiictBue Bupyca ¢ kieTkod. IIpormBoBHpyCHBIM HMMMyHHTET. TakcoHOMHS H
KiIaccuukanus BUpycoB. Mopdonoruss U cTpykTypa BHPYCOB, IPOCTO U CJIOXKHO YCTPOEHHBIE
BUpYchl. DOPMBI CyIIeCTBOBaHUS BUPYCOB B mpupojae. CtpoeHue 6akTepuodaros. BupyieHTHbIe U
yMepeHHble (aru. Bo3OyauTenu pecrnupaTopHBIX BUPYCHBIX HMHGEKIUH (Trpuiina, maparpuia,
KODPH, aJIeCHOBUPYCHI, KPACHYXH).

5. YYEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHHUE

5.1. Ilepeuenv ocrnosnoil u 00NOIHUMENLHOU TUMEPAMY Dbl

Ocnognas numepamypa:

1. MunentseBa, M. C. Mukpobuosnorus : yuedHoe nocodue / . C. MunentseBa, H. B. 13-
rapsieBa, O. B. Ko3noBa. — Kemeposo : KemI'VY, 2024. — 156 c¢. — ISBN 978-5-8353-3300-
4. — Tekcr : 2nekTpoHHBIH // JlaHb : 37eKTpOHHO-OMOIMOTeuHass cuctema. — URL: https:/
e.lanbook.com/book/451811 (nmata oOpamenus: 12.02.2025). — Pexxum noctymna: aias aBTOpH3.
I0JIb30BATENECH.

2. MuxkpoOuonorus : yuebnuk / A. I1. Iykrto, H. A. Cagomos, A. A. baxapeB [u 1p.]. —
Tiomens : ['AY Cesepnoro 3aypanbs, 2024. — 442 c. — ISBN 978-5-4266-0230-4. — Texkcr :
ANEKTPOHHBIN // JlaHb : 3mekTpoHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/
book/453389 (nara obpamenus: 12.02.2025). — Pexxum noctyna: it aBTOPU3. MOIb30BATEICH.

3. benscoa H. A. Mukpobuonorust [DneKTpoHHbIH pecypc] : yuel. mocodue — DIeKTPOH.
naH. — MuHck : "Beimitmas mkomna", 2012. — 443 c¢. Pexxum noctyna: https://e.lanbook.com/book/
65462

/Jlonoanumenshasa numepamypol:

4.I'yce M. B. Mukpobuonorust [Tekcr] : yueOHUK 1711 By30B 1o HampasieHuto 510600
"buonorus" u 6monornueckum cremn. / M. B. I'yces, JI. A. Muneesa. - 4-¢ u3z., ctep. - Mockaa :
Axanemus, 2003. - 462 c.

5.EmueB B. T. Mukpo6buomnorus [Tekcr] : [y4el. nst By30B, HapaBJICHUE U CHICITUATBHOCTH
arponomudeckoro oopazosanus| / B. T. Emnes, E. H. Mumyctus. - 6-e u3n., ucnp. - Mocksa :
Hpoda, 2006. - 444 c.

6.HerpycoB A. WM. Mukpobuonorus [Tekct| : [yueOHHK A7 BY30B, 1O HAIpPaBICHUIO
noAroToBku OakanaBpa "buonorus" u 6monornyeckum crnenmranbHocTsM| / A. U. Herpycos, U. b.
KoroBa. - MockBa : Akagemust, 2006. - 349 c.

7.Ilpaktukym 1o mukpoOuosioruu [Teker] : [yueOHOE mocoOue /isi CTy/IEHTOB BY30B, 00Y-
yaroruxcss nmo HampasiaeHuo 510600 "buonorus", cnenuansHocTr 012400 "MukpoOuomnorus" u
ounonornueckum crenuanbHocTsM| / [A. Y. HerpycoB [u np.] ; mox pen. A. W. Herpycona. -
Mocksa : Akanemus, 2005. - 602 c.

8.0xonorust MukpoopranuzMoB [Tekcr] : y4eb. mist yH-ToB 1o crer. 012400 "Mukpobuo-
norus" u np. 6uoi. cren. / A. . Hetpycos, E. A. Bonu-Ocmonosckas, B. M. T'opienko; pea. A. U.
Hetpycos. - Mocksa : Akanemus, 2004. - 266 c.

5.2. DnekTpoHHBIE 00pa3oBaTeJbHbIE Pecypchl, B T.4. IpogeccHoHaIbHbIe 0a3bl
JAHHBIX " l/lH(l)OpMaIll/IOHH])Ie CIIPaBOYHBLIC CUCTEMbBI


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%83%D1%81%D0%B5%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B5%D1%82%D1%80%D1%83%D1%81%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%95%D0%BC%D1%86%D0%B5%D0%B2,%20%D0%92%D1%81%D0%B5%D0%B2%D0%BE%D0%BB%D0%BE%D0%B4%20%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

https://www.ntspi.ru/library/
directories and files/web res/systems/

DNEeKTPOHHO-OMOINOTEYHBIE CUCTEMBI

HTT'CIIA

https://www.ntspi.ru/library/
directories_and_files/web_res/systems/
libraris/

Onektponnblie 0a3bl nanubix HTT'CITA

https://www.ntspi.ru/library/periodika/ ITepuoauka HTT'CITU

https://iprmedia.ru OBC «Aii [lu Op Meanay

https://ibooks.ru OBbC «AHOYKC»

https://urait.ru ObC HOpaiit

http://e.lanbook.com OBC m3parennctsa «JIAHDbY

http://elibrary.ru Hayunas 3JICKTPOHHAS OonbmmoTeka
¢LIBRARY.RU

http://www.consultant.ru «Koncynprantllimocy

http://cyberleninka.ru HOb «KubepJlennnkay

https://polpred.ru 000 «Ilommpea-CnpaBounnkuy (6a3a TaHHBIX)

https://eivis.ru

000 «MBUC»

www.delpress.ru

«JlenoBast ipeccay

5.3. KoMmieKkT NnporpaMMHOro odecrneveHust

1. Cpena snekrponHoro ooydenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. Huarepuer-miatdopMa OHJAWH-KYPCOB €O  CcBOOOAHBIM KomoM  «Open  edX»

(https://www.edx.org/).

3. Unrepuer-mnardopma onnaiH-KypcoB «OTkpeiToe oOpa3oBanue» (https://openedu.ru/).

. Microsoft Office.

. Kaspersky Endpoint Security.

. Adobe Reader.

. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).
11. LibreOffice.

O 0 3O\ L B

. DnekTpoHHas nHpopMannoHHo-oopazoBarenbHas cpeaa PITIITY (https://eios.rsvpu.ru/).
. [Inardopma nns opranusanuu v npoeacHus BeOunapos «Mirapolis Virtual Roomy.

12. bpaysepn Firefox, Anaexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JUCIIAITJIMHbI

6.1. Ilomemenust

[TomereHust Il MPOBEACHUS 3aHATHHA JICKIIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOro THIIA,
TPYNIOBBIX W WHIWBUIYATbHBIX KOHCYJBTAIMHA, TEKYIIEr0 KOHTPOJS U MPOMEKYTOYHON
aTTeCTallid, CaMOCTOSTCIIBHOH pabOThl YKOMILICKTOBAHBI CIICIUATM3UPOBAHHON MeOENIbl0 |
TEXHUYECKUMHU CPEICTBaMU OOYYEHHs, CIYKAIUMHU JJIsl TIPEJCTABICHUS y4eOHOW HMH(OpMAIINU.
[Tomemenuss IS CaMOCTOSATEIbHOW pabOTBI  OCHAIEHBI KOMITBIOTEPHOM  TEXHUKOH ¢
BO3MOXXHOCTBIO TOAKIIOUEHUsT K ceTn «UHTepHeT» U 00eCredeHbl JOCTYIOM B 3JIEKTPOHHYIO
MH(GOPMAIIMOHHO-00Pa30BaTEIBLHYIO CPEAy YHHBEPCUTETA.

6.2. OGopynoBaHue U TeXHMYECKHE CPeIcTBA 00y4eHHUs

6.2.1. OGopynoBaHue, B T.4. CIICIIUATU3UPOBAHHOE

CranvoHapHBIi KOMIIBIOTEpP WM HOYTOYK, MPOEKTOp MJsl IOKaza CIaioB U BHUJEO,
aKyCTHYECKHE KOJIOHKH.


https://eios.rsvpu.ru/
https://openedu.ru/
https://www.edx.org/
https://do.ntspi.ru/
http://delpress.ru/
https://www.ntspi.ru/library/periodika/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/

6.2.2. TexHUUECKUE CPEeICTBA O0YUECHUS

[Ipe3eHTanu JIEKIUi, BHUICO-TIPE3CHTAIMH, BHJCO-JICKIIUU, Yy4eOHbIE KHHOQMWIBMBI,
ayJIM03aIluCH, OHJIaH-TIIaT(OPMBI.

6.2.3. YueOHbIe U HATJISIAHBIE TOCOOUS

[leyaTHble M SJIEKTPOHHBIE Yy4yeOHble NOCOOMS M HArJSAHBIM MaTepual: TrpaduuecKue
M300paxKeHusi, CXeMbl, TAOIHIIbI, pa3/1aTOYHBIM MaTepHal.



	Предмет и задачи микробиологии, вирусологии и иммунологии. Основные этапы развития дисциплины. Связь с другими медицинскими и биологическими дисциплинами. Принципы классификации и номенклатуры микроорганизмов.
	Структура и функции бактерий. Основные формы и величина бактерий. Анатомия бактериальной клетки. Нуклеоид и его структура. Цитоплазма. Рибосомы. Плазмиды. Включения. Цитоплазматическая мембрана. Мезосомы. Клеточная стенка. Капсула, жгутики, фимбрии. Споры. Клеточные формы микроорганизмов. Постоянные и временные структуры бактериальной клетки. Клеточная стенка. Окраска по Граму. Отличие клеточной стенки грамположительных прокариот от грамотрицательных. Структура, химический состав и функции клеточной стенки.
	Лабораторная работа 1. Морфология и структурно-функциональная организация прокариот.
	1. Правила работы в микробиологической лаборатории. Основы техники микроскопии с микробиологическими объектами; Иммерсионные объективы и правила работы с ними.
	2. Приготовление препаратов фиксированных клеток микроорганизмов.
	3. Определение количества клеток микроорганизмов на плотные питательные среды (чашечный метод Коха).
	https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
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