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BBOJHASA YACTD
1. HOEJIX OCBOEHMUSA JTUCIUIIJIMHBI

[lenbt0  OCBOCHUSA  OUCHMIUIMHBI  «MHKpOOHOJIOTHS C  OCHOBaMHU
BUPYCOJIOTUW» SIBJISICTCS (DOPMUPOBAHHME Yy CTYIEHTOB OOIIUX MPEICTABICHUN O
CTPOCHUU M (PYHKIIMOHUPOBAHMH MHKPOOPTaHU3MOB KaK KHUBBIX CHCTEM, POJIHU
IIPOKApPUOT U BUPYCOB B DKOCHCTEMax M Omocdepe B IeJ0M, a TaKKe B HApOIHOM
XO35IMCTBE U MEIHIIHE.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BY3A

2.1. JIucummimaa « MUKpOOHOJIOTHSI ¢ OCHOBAMHU BHUPYCOJIOTHH» OTHOCHTCS
K 4acTd, GOpMHUPYyEMON yJaCTHUKaMH 00pa30BaTeIIbHBIX OTHOIICHHH bioka 1.

2.2. Jlng w3ydeHWs JaHHOW JUCIUIUIMHBI HEOOXOIWMEBI  CIIEAYIOIIHE
MPEANICCTBYIONMINE TUCITUTIINHBI

OO011ast YKoJI0Tus
buoxumus
[uTonorus

2.3. IlepeueHp MOCIEAYIOMUX JUCHMIUIMH, JJII KOTOPHIX HEOOXOIUMBI
3HaHUS, YMEHUS U HABBIKU, (POPMUPYEMbIC TAHHOU TUCIIUTUIMHOM:

VYyenue o 6uochepe
MonekynsipHas Ouoiorus



2.4 TlepedeHb MIAHUPYEMBIX PE3YyIbTATOB OOYUYECHMS MO JUCIHUIUIMHE, COOTHECEHHBIX C IUTAHUPYEMBIMH pe3yIbTaTaMu
OCBOEHUSI OCHOBHOM MpodeccrnoHalbHOI 00pa30BaTeIbHON MPOTrPAMMBI

M3ydyenne naHHOW AUCIMILIMHBI HAIIPaBJIeHO Ha popmupoBanue y odydaromuxcs npodeccuonanpubix (I1K) komnereHuui:

Kon u conepxanne

KOI[ 1 HAMMCHOBAHUC

[lepeueHp TIaHUPYEMBIX PE3YJIbTATOB O0YUYEHHUS MO TUCIUIUINHE

Ne n/mt S — MHUKATOpa JTOCTHKEHUS B pesynbrare u3ydeHus: AUCHUILUINHBI 00yYaroInuecs! TOHKHBIL:
KOMIICTCHIINN 3HaTh Ymerp Bnanets (HaBbIKaMM)
1 2 3 4 S) 6
1. |IIK-1. Cnoco6en |TIK-1.1. OObscHser | 1.ocHOBHbBIE 1. onepupoBaTh 3HaAHUSAMHU | | . TEOPETUUECKUMU 3HAHUSIMU
OCBaMBaTh U | (MHTEpPIPETUPYET) MUKpPOOHOJIOTUYECKUE 0 METoJax TIO0CeBa Ha|O IPOUCXOXKIECHUU BHPYCOB,
UCIOJIb30BATh COJepXKaHUE,  CYIIHOCTb, | IOHATHUS, OMOJOTMYECKHUE |IUTATEeIbHbIE Cpelbl IS | HUILEBBIX MOTPEOHOCTAX U
0a3oBbIC HAy4YHO- | 3aKOHOMEPHOCTH, 3aKOHBI U SIBJICHUS; | IOJIYUYEHUS YHCTBIX | OCOOCHHOCTAX ~ MeTadonm3mMa
TEOpETUYECKHE 0COOEHHOCTH  M3y4aeMbIX | 2.0CHOBHbIE GyHKUIMU | KyABTYP  a3pOOHBIX M | MHKPOOPIaHU3MOB,;
3HAHUS U |SBJIEHUM W  IPOLECCOB, | MUKPOOPIaHU3MOB: aHadpPOOHBIX  OakTepHii; | 2.METOJAMH  BBIICJICHUS H
IIPAKTUYECKHE 6a3oBble TEOpHUH B | IUTaHUE, JbIXaHue, | 2.uIeHTU(HUIUPOBATh KYJIbTUBUPOBAHUS
YMEHHS [0 IPEIMETY | IPeIMETHOM o0jacTy; | pa3MHOXKEHUE, BbIJIEJICHHBIE KYJIBTYpPbI; | MUKPOOPTaHU3MOB, ux
B Npo(hecCHOHAIBHOMN | IPUHIUIIBI, ONpeAesstomne | GepMEHTaTUBHYIO 3. onepupoBaTh 3HAHUSAMH | MUKPOOHOJIOIHYECKOTO
JeSITeIbHOCTH MECTO MpeAMeTa B OOIIe | aKTUBHOCTb; 0 MeToJax IOCTaHOBKH | HCCIIEOBAHUS;
KapTHUHE MHpa 3.ciocoOsl ONBITOB 10 KOHBIOTALNY, | 3. HABBIKAMM HCIOJIB30BaHUS
KYJIbTUBUPOBAHUS TpaHcpopmaruu, MOJIyYE€HHBIX 3HAHUU B
Oaktepuil, TpUOOB M| TPAHCAYKLUH. HAy4YHO-UCCIIEI0BATENbCKON
BHUPYCOB. paboTe, Mpu OCYIIECTBIECHUU
npodeccnoHaNbHOMI
JIeSITEJIbHOCTH.
IIK-1.2.  [lemoHcTpupyerT | l.TeopeTnuecKkyto OCHOBY | l.onepupoBaTh 3HaHUAMM | | . TEOPETUUECKUMH 3HAHUSMU
3HaHHE OCHOB | MUKPOOHOJIOTUHU U |0 METO/ax BBIIEICHUS U |0 TaKCOHOMHMUYECKOM
00I11eTEOPETUYECKUX BUPYCOJIOTUU B Tpejienax | KACHTU(UKAIIUH pacrojIOKEHUN MPOKapuoT M
JUCIUIUIMH B oObeMe, | TpeboBaHui pa3IMYHbIX BHUPYCOB, OCHOBHBIX
HEOOXOIUMBIX Ui | heepanbHbIX MHUKpPOOPTraHU3MOB; HaIpaBJICHUSAX B CHUCTEMATHKE
pelleHusl IeJarornyeckux | rocyAapCTBEHHBIX 2 .MHTepNpPETUPOBAThH MIPOKApHOT;
U Hay4YHO-METOAMYECKHUX | 00pa30BaTEIbHBIX pE3yJIbTaThI 2. TEOPETUUYECKUMHU OCHOBAMH
3a1a4 CTaH/JapTOB M OCHOBHBIX | MUKPOOHOJIIOTUYECKUX, paboThI B
00111€00pa30BaTEIbHBIX | BUPYCOJOTHUECKUX MHUKPOOHOIOTHYECKON




porpamm; WCCJICIOBAHMIA, naboparopuu;

2. 0COOEHHOCTU CTPOEHUS | 3. MHTEPIIPETUPOBATD 3.HaBbIKAMU  HCIIOJIb30BAHUS

MPOKAPUOTHON  KIIETKH, | pe3yIbTaThl COOCTBCHHBIX | IOJIYYCHHBIX  3HAaHHHA  IPHU

OpUEHTUPOBATHCS B | UCCIIEJIOBAHUH. U3YYEHUU APYTUX TUCIUILINH,

MOP(}OIOTHIECKOM u a TaKKe TMPU BBINOTHECHUH

(G yHKIIMOHATILHOM MPAKTUYECKHX 3aj1au.

MHOT000pa3uu

MIPOKAPHOT;

3. BiuusHUE (HAKTOpPOB

OKpYXarollled cpeapl Ha

MHUKPOOPTaHU3MBEI,

OMOreOXMMHUYECKYIO POJIb

MHUKPOOPTaHU3MOB.
[K-9. Crnoco6en [11K-9.1 l.ocoGenHoCTH 1. IJIAHUPOBATH v | l. HaBBIKAMU TUTAHUPOBAHUS U
HCIIOJIb30BaTh Pemaer VIBTPaCTPYKTYPHI U | OCYIIECTBIATh  YUCOHBIH | MPOBEICHUS Y9eOHBIX
TEOPETUYECKHE npoecCHoHaNbHBIE 3a/1a4H | XUMUYECKOTO COCTaBa, | IPOIIECC B COOTBETCTBUH | 3aHATHII;
3HaHMUS, B 00JIACTH NENAarorM4ecKoi | TEHETUKU MHUKpPOOHOI | ¢ OCHOBHOI | 2. METOJaMu
MIPaKTUYECKHE NESTEIIbHOCTH Ha OCHOBE | KJIETKHU; 0011e00pa3oBaTenbHOM MUKPOCKOTIUPOBAHHSI,
YMEHHUS Y HABBIKH TS | SHAHHUIA OCHOBHBIX | 2.0COOCHHOCTH POrPaMMOii; U3TOTOBJICHUSI W OKPACKH
pelieHrs y4eOHBIX U |OMOJOTHYECKUX TMOHSATHH, | MOP(OIOTHH, 2. JEMOHCTPHUPOBATH | MUKPOOMOIOTHIECKIX
HCCIICIOBATEIILCKUX | 3aKOHOB " SIBIICHUH, | pa3MHOKEHUN 1 | OHOXMMHYECKYIO IperapaTos;
3ala4 B MPEIMETHOMN | 0COOCHHOCTEM reorpauyeckoro 00LTHOCTH MPOIIECCOB, | 3. METOAaMH CTEepUIIH3aIUH,
obnactu B | MOpdosioruu, GU3NOIOTHH, | pACIPOCTPaHEHUS MPOTEKAIONIUX B KIIETKAX | MOATOTOBKU MUTATEIbHBIC
COOTBETCTBHUH C | MHIMBUTyaTbHOTO MUKPOOPTaHHU3MOB; MPOKAPUOT U SYKApUOT Ha | CPeIbl, MOJTy4eHUs
npodusieM ¥ ypoBHEM | Pa3BUTHS, 9KOJIOTHH, | 3.p0JIb MUKPOOPTAaHU3MOB | MOJICKYJIIPHOM Y |HaKOTUIGHHBIX M YHCTBIX
oOyueHus reorpaduueckoro B npupojie U | KJIETOYHOM ypOBHE. KYJIbTYP MUKPOOPTaHU3MOB.

pactpocTpaHeHus, XO3SIICTBEHHOMN

ABOJIIOIMM  OMOJOTMYECKUX
00BEKTOB, HUX PO B
IPUPOJE U XO3SMCTBEHHON
JESITCIIBHOCTH YEJIOBEKA

JACATCIIBHOCTH YCJIOBCKA.




[1K-9.2 l.ocobennoctu 1. onepupoBatrhk 3HaHUSMHU | | . TEPETUUECKUMHU  HaBbIKaMU
Hcnonb3yeT COBpEMEHHBIE | yIbTPACTPYKTYPHI ulo METOJIaX | U3y4eHHUs] MHKPOOPTaHU3MOB;
JOCTIDKEHUSI OHMOJOTMH  B|XMMHYECKOTO  COCTaBa, | IPUTOTOBJICHUS 2.0MOXMMHUYECKUMHU "
MPaKTUYECKON TeHETUKH MUKPOOHOI | MUKPOTIPENapaTos; (bu3HONIOrHYeCKUMHU
o0pa3oBaTesIbHOI KIIETKU; 2. OTIEPHPOBATH 3HAHUSMH | SKCIIEPUMEHTATILHBIMHU
JESITEIbHOCTH 2 .IPUHIUIIBI 0 METOJax OKpAalIMBaHUS | METOAAMHU U3Y4YCHUS
KJaccu(uKanuu U | MUKpPOTIpENapaToB; MHUKPOOPTaHU3MOB;
TaKCOHOMHHU 3. onepupoBaTh 3HAHUSAMH | 3.TECOPETUUECKUMU 3HAHUSAMU
MHUKPOOPTaHU3MOB. 0 MeTOoJIaX |00 OCOOEHHOCTSIX CTPOSHUS
3. OCHOBHBIE CHOCOOBI | MUKPOCKOIIUPOBaHUS  C|OakTepuii, apxeil U BUPYCOB U
BBIJICJIICHUS, WM3YYCHUS U |MMMEPCHOHHOM GYHKIMAX WX OTHENBHBIX
KYJIbTUBHUPOBAHHUS CHUCTEMOM. CTPYKTYP;
MHUKPOOPT'aHU3MOB.
I1K-9.3 l.mpaBuia  paboter  B| 1. MPOBOJIUTH | 1. 0a30BBIMHU
[Ipumensier COBpEeMEHHBIE | MUKPOOHOIOTUIECKOM HaOIIOACHUS U | IPE/ICTaBICHUSIMH 0
SKCIIEPUMEHTANIbHBIE naboparopuu U | IpakTHYecKue  paboThl, | pa3HOOOpa3uu OpraHMYEeCcKOro
METOIbI paboThI c | cobmronenue TEXHUKH | CBSI3aHHBIE C U3YYCHUEM H | MUPA, OCHOBHBIMU TOHSATHIMHU
OHOJIOTHYECKUMHU 6e3omacHoCTH Mpu paboTe | MUKPOOPTaHU3MOB, B 00JIacTU MUKPOOUOIOTHH H
00BEKTaMH B TIOJEBBIX U |C MUKPOOPTaHU3MaMU AKCILTYaTUPOBATh METOAAMHU W3YyYeHUS
7a00paTOPHBIX YCIOBUAX | 2.METOJAbl MHUKPOCKOIHH, | COBPEMEHHYIO OMOJIOTHYECKUX OOBEKTOB C
UCTIOJb3yeMbIe B | anmaparypy U | TOMOIIBIO npubopoB "
MHUKPOOHOJIOTHY; o0opyoBaHue JUIs1 | IPUCTIOCOOJIEHUH B MOJIEBBIX U

3.pacIIMpEeHHBIA  CHEKTP
OMOJOTHYECKUX METOJIOB
UCCIIC/IOBAHMSI U CPEJICTB,

PUMEHSIEMbIX IS
BBITTOJTHEHHSI Hay4yHO-
UCCIIEIOBATEIbCKIX
MOJIEBBIX U J1a00PaTOPHBIX
Ouosiornyeckux  pabor,
METOJIbl  KOMITBIOTEPHOM
00paboTku

OMOJIOTMYECKHUX JAHHBIX.

pemiCHud TIOCTAaBJICHHBIX
3a7a4 C MCIOJIb30BaHUEM
TEOPETUYECKUX  3HAHUI
JUTSt MPAKTUYECKOTO
peleHns
npodeccroHaNbHBIX
3a/1ad4;

2. HWHTEPIPETUPOBATD
pe3yJabTaThI
MUKPOOHUOJIOTMUYECKHUX,
BUPYCOJIOTHUYECKUX
HCCIICIOBAHU M.

71a00pPaTOPHBIX YCIOBUSX;

2.0MOXUMUYECKUMHU u
(hU3HOTOTHYECKUMU
HKCIIEPUMEHTATbHBIMU
METOITaMHU W3YICHHUS
MUKPOOPTaHU3MOB.
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OCHOBHAA YACTD _
1. OBBEM JUCIIUIIJIMHBI 1 BU/Ibl YYHEBHOU PABOTbI

Beero CemecTpnl
Buj yueOHoit padoThl 4ACOB Ne 9
4yacoB
1 2 3
36 36
1. KonrakTHas pabora o0y4aromuxcst
¢ npenoaasaresieM (1o BHAaM y4eOHbIX 3aHATHI) (BCero)
B tom uncie:
Jlexuuu (JI) 12 12
ITpaxtuueckue 3ansatus (I13), Cemunapst (C)
JIaboparopusie paboTs (JIP) 24 24
Wubie BUBI 3aHATHIA
2. CamocTrosiTeIbHasi pa6oTa cTyjaeHTa (Bcero) 36 36
KII
3. KypcoBas paboTa (mpu Haau4uu) <P
3auer (3),
By mpoMexXyTOYHOM aTTecTanuu 36 36
sK3ameH ()
HUTOI'O: o61mas Tpy10eMKOCTH 4acoB 108 108
3a4. efl. 3 3

JlucuunianmHa 4YacTUYHO pean3yercs C MNPUMEHEHHEM JTUCTAaHUIMOHHBIX
oOpa3oBaTenbHbIX TeXHOJOrui (Targopma Zoom).
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2. COIAEPKAHUE JUCHUIIVINHBI

2.1.  CopnepxaHue pa3ienaoB TUCIUTUIAHBI
Ne Ne HaumenoBanue paznena
. Coneprxkanue paszena B JUAAKTUYECKUX
CEMECTP paszaen y4eOHON JUCHUTIITMHBI
eIMHUIIAX
a a (Momys)
1 2 3 4
9 1 OcHOBHbIE oranbl | 1. PanHue mnpeacTaBieHUs O NPUYMHAX
pa3BHUTHS BO3HMKHOBEHHUS  3apa3HbIX  OoJe3Hen
MUKPOOHOJIOTHH. (3BpHUCTHYECKHUI TIEPHO/T).
Cucremaruka u | 2. N3o00pereHne MHMKpPOCKONIA, OTKPBITHE

HOMEHKJIaTypa MUKPOOOB.

MHupa MHKPOOOB (A. JleBeHryK).
Mopdonoruueckuii nepuo/.

3. OTKpbITHS JL [Tactepa.
@U3HOIOTNYECKUNA TIEPUOJ - CTAaHOBIICHUE
U pa3BUTUE MUKPOOHMOJIOTUU KakK Hayku. P.
Kox u 3Hauenue ero paboT mis pa3BUTHUS
MEIUIUHCKON OaKTEepHOJIOTHH.

Otkpeitue .M. VBaHOBCKMM BHPYCOB U
3HAYEHHUE ITOr0 OTKPBITUS JUIsl OMOJIOTHH U
MEAWLIVHBI.

4. UmmyHonoruueckuii nepuoa. OTKpbITHE
JI. Tlactepom TipUHIMNA BaKIMHAIWH.
Yyenne W.M. MeunukoBa o (arouurose
KaK OCHOBa KJIETOYHOH HMMYHOJIOTHH.
OTkpbITHE TYMOpaJIbHBIX (akTopoB
ummynurera (I1. Dpaux, 3. bepunr).

5. MonekynspHO-TeHETUYECKUI  TEPUO/T
Mukpobuonoruu. Krerounas u reHHas
MHXeHepusi, pa3Butue OuorexHosoruu (/1.
Yorcon, ®. Kpuk, M. HupenOepr, I.
Kopana, Kenep u Munpuireiin).

Bxiiag 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHE
mukpoOuonornn (C.H. Bunorpazackui,
I".H. I'abpuueBckuii, JI.A. Tapacesuu, E.H.
[TaBnoBckuit, JLLA.  3unsbep, H.OD.
lamanes, I1.®. 3agpomoBckuii, A.A.
Cmopoaunue, M.II. Yymakos, B.M.
Knanos u ap.).

CoBpeMEHHBIMU 3aJ1a4amMu
MUKpPOOUOJIIOTUH  SBJISIOTCS  YIIy4IlIEHUE
AKOJIOTUYECKHUX u CaHHUTapPHO-
TUTUEHUYECKUN YCIIOBUH, pa3BUTHE

OMOTEXHOJIOTHMHA W TCHHOW WHXXCHEPHH, a
TaKXe MPOMBIIUIEHHONH MUKPOOUOJIOTHH.

[Tonoxxenne MUKPOOOB B CHCTEME KUBOTO
MHUpa M TPUHIMIBI UX KIACCU(PHUKAIHIH.
Oykapuotel (mpocTeifmine, rpulbl) U
IPOKAPUOTHI (apxebakTepuu "




sy0aKkTepun). Nx paznuuune o
MOp(hONOTHH,  XUMUYECKOMY  COCTaBY,
cTpykType u ¢pyHkiusm. Bupycer: PHK- u
JAHK-reHoMHbIE BUPYCHI.

TakcoHbI MPOKAPHOTOB: OTAEI, CEMENUCTBO,
pox, BU/I, BHYTPUBHIOBAs
muddepennumanus:  6uoBap,  cepomap,
daroBap u np. buHapHas HOMeEHKIATypa
MUKpoopranusmoB. [lonarue o monynsnumu,
KYJbTYpE, mramme u KJIOHE
MHUKPOOPTraHU3MOB.

n

OcHoBHBIE (OPMBI U pa3Mepbl MHKPOOOB
(mpocteiiue, rpulbl, OaKTEpUH, BUPYCHI).
Metoapl HW3y4yeHMS B  HATUBHOM H
OKpalIeHHOM COCTOSTHUSIX. MeTtosl
MHUKPOCKOTIUU (CBETOBasi, TEMHOIOJbHAS,
($ha30BO-KOHTpacTHAsA,  JIOMUHECIEHTHAs,
AIIEKTPOHHAS).

XUMUYECKUH ~ cOCTaB U CTPOEHUE
MHUKPOOHBIX KIIETOK: KJIETOYHAsl CTEHKa,
[UTOIJIa3MaTHYeCKast MeMOpaHa,
[UTOIUIA3Ma, SIPO MM €ro  aHajorH,
MUTOXOHJIPHH, pPUOOCOMBI, BKIIOUCHUS,
CHOpBI,  KamCyNbl,  JKI'YTHKH,  IWJIA
(pecHHYKH, bumOpun). OyHKUIUU
CTPYKTYPHBIX JJIEMEHTOB. Paznuuus B
CTPYKTYype TPaMITIOJIOKHUTETbHBIX u
rpaMOTpPULIATENIbHBIX OakTepuil. 3HaueHue
okpacku 1o I'pamy. Ilomumopduszm
Oaxtepuil. [Iporomnactel u cdeporacTsl,

JI-hopMBl. OcobenHoctu CTpOEHUs
AKTHHOMUIIETOB M CITPOXET.
Mopddonorus rpuloB. Mopdonorus

npocreimux. OTauune 3yKapuoTHYECKOM
KJIETKH O MPOKAPHOTHUECKOM.
Bupycsl, ¢arn (xumuueckuii  cocrtas,

ApPXUTEKTOHHKA u GbyHKIUN).
Hcnonp3oBanne 6axkteprodaron B
MeJIUITIHE.

Mopdororus,
XHMHYSCKHH  COCTaB
CTpOCHUE
MHKPOOPTaHU3MOB
®usnonorus
MHUKPOOPTraHU3MOB

3.1. Meraboau3M U KyJIbTUBUPOBAHHE
MHUKpOOpranu3MoB. VICTOUHMKM yriiepoja,
a30Ta, Makpo— M  MHKPODJIEMEHTOB,
pocTOBBIX  (pakTOpoB. AyTOTpodsl U
rerepoTpodbl. DoTOTPOPHI U XEMOTPOPHI.
[TurarenbHble cpeabl. MexaHu3M NepeHoca
MUTATENBHBIX BEIIECTB B OaKTEpPHAIHHYIO

KJIETKY. [Tonyuyenue SHEepPIruu y
dboTtoayToTpodoB, XeM0ayTOTpo(doB,
XEMOOPraHOTPO(OB. AdpoOHBIit "

aHaPPOOHBII THIIBI OMOJIOTHYECKOTO
OKHUCIIEHHsI. Y CIIOBUSA, HEOOXOIUMBbIE IS
KYJIbTUBUPOBAHHS MUKpPOOPTaHHU3MOB.
OcobenHoctu KYJIbTUBHPOBAHHUS




PUKKETCUH, XJIAMUIUN U BUPYCOB.

3.2. ®epMeHTH MHUKpPOOOB, HX pOJIb B
MUKpPOOHBIX  KJETKaX W  BUPYCHBIX
yacturax. CBs3b OTIENBHBIX (EPMEHTOB
CO CTPYKTYPHBIMH JJIEMEHTaMHU KJIETKH.
Metoabl  u3yueHuss — (epMEHTATUBHOU
aKTUBHOCTH M HCIIOJIb30BAaHHE €€ JUId
UACHTU(DHUKAIAN MUKpPOOPTraHU3MOB.
[Tpumenenue GpepMEeHTOB B OMOTEXHOJIOTHH
U IPYTUX 00JIacTAX.

3.3. Poct u pa3smMHOXEHHE MHKPOOOB.
MexaHu3sM U CKOPOCTb Pa3MHOMKEHHUSI.
OcobeHHocT  pocTa H  Pa3MHOXKECHHUS
MUKpOOOB B KUAKOW M Ha IUIOTHOU

IATATEIbHOMN cpenax. Kononnu
MUKpPOOPTraHU3MOB. O6pa3oBanue
OakTepusIMHU IMUI'MEHTOB, TOKCHHOB,

BUTaMUHOB, aMUHOKHCJIOT, ITOJIMCAXapUI0B
U JIpyrux Bemiects. [IpuHIUIIBI BbIIETCHUS
U UACHTUQHUKAIMU  YHUCTBIX  KYJIBTYp
a’poOHBIX U  aHa’pOOHBIX  OakTepuil.
OcobeHHOCTH pocTa M Pa3MHOXKEHUS

rpuboB,  mpocredmmx.  Pempomykuus
BUpPYCOB. THIBI B3aUMOAEHCTBUS BUPYCOB
c KJIETKOM - IIPOYKTUBHBIN,

MHTETPaTUBHBIN, a0OpPTUBHBIA. Buporenus.
JInzorenus. KynbTuBUpOBaHNE BHPYCOB B
KyJIbTYype KIETOK, B pPa3BHUBAIOIIUXCS
KypuHbIX 3MOproHax (PKD), B opranunsme
JKUBOTHBIX M HACEKOMBIX. [luTonaTtuueckoe
nevicreue BupycoB (IIITJI), oOGpa3zoBanue
OJsIIIeK, BHYTPUKIIETOYHBIX BKIFOUCHUH.
3.4. I'eneruka MHUKpPOOPTaHU3MOB.
Ctpoenue reHoma Oaxtepuil. IloHsTHE O
reHo- u  (Qenorune. baxTepuanbHas
xpomocoMa.  OCOOEHHOCTH  CTPOEHMS.
OTinyuss OT TreHOMa 3YKapHOTUYECKHX
KJIETOK.

[Tnasmuasl O6axktepuii. Ctpoenue, GyHKIUU
U CBOMCTBA.

Bunael M3MEHUMBOCTH MMKPOOPTaHU3MOB:
¢deHoTUNIMYECKass U TEHOTHUIIMYECKas.
3HaueHue M3MEHYMBOCTH B 3BOJIIOIUU
MHUKpPOOPTraHu3MOB. MyTaluu CIIOHTaHHbIE
u MHAYLIUPOBaHHBIE. Mexanusm
BO3HUKHOBeHUs. [loHATHE O MyTareHax.
['eneTnveckue pekoMOWHAIINK Y OaKTEpUA:

Tpa"cdopmarus, TPaHCIYKITHS,
KOHBIOTaIIHSI.
Hcnonb3oBanue T€HHO—MH>KEHEPHBIX

WCCJIEIOBAHUM JJIsl TMOJIydYeHUs BaKIUH U
IITAMMOB-CYIIEPIPOAYLIEHTOB
aHTHOMOTHKOB, (EPMEHTOB, TOPMOHOB,




BUTAMHWHOB U APYTUX BCHICCTB.

MukpoObl U OKpyXKarolas
cpena

4.1. MukpoOHOIIEHO3BI M HX poOJib B

cocTaBe OHOTEO0IIEHO30B. Turmer
B3aHUMOJICUCTBUS MEXIY
MHKPOOpPTraHU3MaMH Hu JIpYyTUMH

OpraHM3MaMu: MYTYyaJIu3M, KOMEHCAJIU3M,
Mapa3suTH3M, KOHKYPEHIMSI U aHTOTOHH3M.
Ponp MukpoOHBIX accolMalMii B IPUPOJIE.

4.2. Mukpodiaopa MmMOYBBI, BOJbI, BO3IyXa.
Pone MHKPOOOB B KpYroBOpoTe asoTa,
yriaepona, cepel, ¢ocdopa, xkenesa B

IIPUPOJIE. CaHuTapHO-TUTHEHUYECKOE
3Ha4YeHue y4acTus MHKPOOOB B
KPYyroBOpOTE€  BELIECTB B IPHUPOJE.
HcTouHuku u IyTH HOMNAaAaHus

Mapa3uTUYECKUX MHKPOOOB B MOYBY, BOAY
M BO3JYX; YCJOBHS U CPOKH BBDKHBAHUS.
[lonsiTie © CaHUTAPHO-IIOKA3ATEIbHBIX
MUKpoopranusmax. [[puHIUIIBI caHUTApPHO-
MHUKPOOHOJIOTHYECKUX HACCIe10BaHuN
MOYBBI, BOJIbI, BO3AYXA.

4.3. Mukpodnopa tena genoBeka. Ee ponb
B HOpMe M mpu mnarojioruu. [loHsTHEe O
THOTOOMOJIOTHUH. AyTOXTOHHAas u
aJIOXTOHHAss MuKpoduiopa. J(ucbakrepros
(zucMukpoOro3). axkTopsl, BAUSIOLIUE HA
coctaB U (QyHKUMH  MHUKPOQIIOPHIL.

[Tpenapatsl TUIst BOCCTaHOBJICHUS
MUKpPOQIIOPbl  KHUILEYHUKA (9YOUOTHKH):
KOJIMOaKTEepHH, oucduaymbakrepus,

oudukon, 1akToOaKTEPUH.

4.4. ®uTomnaroreHHble MHUKPOOPTraHU3MBI.
OnudutHas Mukpodiopa. Poas Mukpo6oB
pu30cdepbI B )KU3HU PACTEHUH.

4.5. BnusHue (GakToB OKpyKaroleil cpesl
Ha MUKPOOPTaHU3MBI.

Biusinue (bu3UIeCKuX (haxkTopoB:
TEMIIEPATYPHI, JTyYUCTOU JHEPIuy,
BBICYIIMBaHUS, yIbTpa3ByKa,
MEXaHUYeCcKuX  (GakTopoB  (JaBieHHUS,
¢unbTpanuy, JI€3UHTErpaIin).

JlnodunsHoe  BhICyIIMBaHUE. BrusHue
XuMHUeckux  ¢akropoB: pH  cpensl,
OKHCITUTENEeH,  MOBEPXHOCTHO-aKTHUBHBIX
BEIIECTB, HWOHOB PAa3JIMYHBIX METAIJIOB,
TaOenbHBIX  Je3MH(EKTaHTOB. BrusHue
Onosorn4ecknx  (PaKTOpOB: TPHUPOIHBIX
aHTHOUOTHKOB, OaKkTepro(daros.

AcenTHKa, aHTHCENTHKA, KOHCEPBAIIHS,
crepwinzanus,  AesuHpexkumsa.  Llenw,
METO/BI, ammaparypa. KoHTpoib kauecTBa
CTepUIIN3ALINY.

AHTUOUOTHUKU

ITonsTe (6} XUMHUOTECpaInnu u




AHTUOMOTHKAX. AHTUOMOTHKH TIPUPOIHBIC
U CHUHTCTHYECKHE. AHTUOMOTUKA U UX
KJIacCU(pUKalKs M0 MUCTOYHHKY, CIOocoOam
MOJIy4eHUsI,  XHUMHYECKOH  CTPYKType,
CHEKTPY, MEXaHU3My M THUIly JCHCTBUS.
buonornueckass akTUBHOCTb M METOJIBI €€
OIpeeICHUS. N3yuenue
9yBCTBUTEIHLHOCTH MHUKpPOOOB K
anTuOuoTnkam (Meroa auddy3un B arape,
METOH CEepPUMHBIX pa3BelieHuin).
AHTHOMOTUKOPE3UCTEHTHOCTD u
aHTHOMOTHKO3aBUCUMOCTb. [TpruuHbI
BO3HUKHOBEHHS U MYTU MPEOJOJICHUS.
[ToGounoe  pelicTBUe AHTUOMOTHKOB
(mpsiMoe TOKCHYECKOe AEWCTBHE, peaKlUs
o0oCTpeHusi, BIUSHAE HA WMMYHHTET,
aJlJIEpru4ecKue OCIIO’KHEHUS,
JIUCOAaKTEPUO3 U JIp.).

6 [IpoMbinieHHas [ToHsiTHE, OCHOBHasi CYIIHOCTb, LEJIH U
MHUKPOOHOJIOTHS. 3agaur. Kparkas ucTOopus  pa3BUTHS
ounorexnonorud.  OCHOBHbIE  OOBEKTHI

OMOTCXHOJIOTHU: MHUKPOOBI, KJICTKHU

JKHUBOTHOT'O u PaCTUTENBHOTO

MIPOUCXOXKICHUS. [Ipoueccsl,

IMPUMCHACMBIC B ouorexnonoruu. I'eHnas
HHXXCHCPH, 0051acThb IIPUMCHCHUA B

OMOTEXHOJIOTHH. buonpenaparsl,
NOJTyYeHHbIC T'€HHO-MHXCHEPHBIM
METO/IOM: BaKIIWHBI, TOPMOHBI,
aHTUOMOTHKM W  Jpyrue  Ipenaparsl.
IIporpamma «'enom YEJI0BEKay.

['eHHOTEpanmusi M  TEHHONPOQHUIAKTUKA
Oone3Hu yenoseka. buocencopsl. Ilonarue
OMOKOHBEPCUM M OHO/Erpaialluyl BEIIECTB.
[TepcnekTHBBl Pa3BUTHS OUOTEXHOJOTHH.

Hcnons3oBanue IIPOMBILIIIEHHOU
MHUKPOOHMOJIOTUH B TPOU3BOJCTBE BAKIIMH,
0EJIKOBO-BUTAMUHHBIX IIperaparos,
CpezCTB 3aIUTBI pacTeHuH,

OaKTepHaNbHBIX YIOOPEHUMN, 3aKBACOK IS
MOJIyYEHUS! KHUCJIOMOJIOYHBIX MPOAYKTOB.
YTunuszanus oTxo/10B, MojlyueHue ouorasa,
MOJIyYEeHUE OPraHUYECKUX U aMUHOKHUCIIOT.

2.2.  llepedens 1abopaTOpHBIX padbOT, MPUMEpPHAs TEMATHKA KYPCOBBIX padoT.
Cemectp Ne 9

1. TlpaBuno pabGoThl W TEXHUKA OE30MACHOCTH B MHUKPOOHMOJIOTHYECKOM
nabopaTopur. YCTpPOWCTBO MHUKPOCKONA M TpaBwia paboThl ¢ HUM. Bumbl
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MUKPOCKOIIUHU. — 2 Y

2. IlpurotoBneHue (PUKCUPOBAHHBIX IIpeNapaToB OaKTepud U OKpacka HX
OpOCTBIMU MeToaMu. M3yuenue mopgosoruu 6aktepuil.— 2 4

3. Uzyuenue MOP(}OIOTHUECKUX u KYJIbTYpaJIbHBIX IPU3HAKOB
MUKPOCKOTIMYECKUX TpuOOB U Apoxcoked. ClOoXKHBIE METOAbl OKpAaIIMBaHHUS.
Oxpacka Mukpo0oB 1o ['pamy.— 2 u

4. W3ydenue noaBmxHOCTU OakTepuid. [IpuroToBiieHne npenaparta «pa3gaBicHHas
Kars. OKpamBaHue crop. — 2 4

5. IlpuroToBnenue mnuTaTeNbHBIX cCpel. TpeOoBaHMA, MpEenbABISEMBIE K
OUTATEIbHBIM cpefaM. MeTonbl CTepUIN3alluyd MUTATEIbHBIX CPEN, MOCYIbl U
obopynoBaHus. — 2 4

6. Omnpenenenne OakTeprUaIbLHON 0OOCEMEHEHHOCTH BO3ayXa. — 2 9

~

HccnenoBanne MUKpOGIOPHI MUIIEBBIX MPOTYKTOB. — 2 U

8. KonmdecTBeHHBIN y4eT MUKPOOPTaHU3MOB B IpoOe Bozayxa. MaeHtuduxarms
MHUKPOOPTaHHU3MOB TI0 ONpeeIuTeNto 6akTepuit bepmku.— 2 4

9. OmnpeneneHue 4YyBCTBUTEIbHOCTU OAKTEPUN K aHTUOUOTHKAM. — 2 4

10.BausiHue OGakTepuUMAHBIX BEUIECTB Ha pa3iMuHble BUAbI Oakrepuil. JlelicTBue
MOIOIIIHX CPEACTB HA MUKPO(IIOPY PyK, HOBEPXHOCTEN 1 000py0oBaHUs. — 2 4

11.Bo30yauTenu cnupTOBOrO U MOJOYHOKHUCIOTO OpOKEeHHUs. — 2 4

12. A3oTdukcaTopsl Ha IpUMeEpe KITyOCHHKOBBIX OaKTepuil. — 2 4

KypcoBsie pabOoThl IO JUCHUIUIMHE HE MPEAYCMOTPEHBI YUEOHBIM IIJIAHOM.

3. CAMOCTOATEJBHASA PABOTA CTYJIEHTA

CamocTosiTenpHass paboTta ocymecTBiasieTcs B oobeMe 36 yacoB. Bumamu CPC
SIBJISIFOTCS. BBITIOJTHEHUE 3aJaHUH  TIPU  MOJTOTOBKE K J1aOOPATOPHBIM 3aHSATHUSIM H
UX 3alUTe, IOArOTOBKAa K coOeceloBaHWIO, IOATOTOBKa pedepara, padora co
CIIPaBOYHBIMU ~ MaTepHajaM{, H3yYeHHEe U KOHCIIGKTUPOBAHHWE OCHOBHON W
JOTIOJIHUTEIIPHOW  JINTEpaTyphl, paboTa IO OCBOCHHUIO TIJIOCCApHs TIPeaMETa,
MOATOTOBKA K DK3aMEHY.

4, OHEHOYHBIE CPEACTBA JUISA TEKYIIETI'O KOHTPOJISA
YCIHHEBAEMOCTH U TIPOMEXKYTOYHOM ATTECTAIIUA
(cM. @OH/I OLIEHOYHBIX CPEACTB)

4.1. PeliTuHroBas cuCTeMa OILICHKM 3HaHHM OOYyYaroIIMXCS MO AWCUUIUIMHE
(Monymto) (npu Heobxooumocmu).
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S. YYEBHO-METOJNYECKOE
N UTHOOPMAIIMOHHOE OBECIIEYEHHUE JTUCIUIIVINHBI

5.1.  OcHoBHas nuTepaTypa

Ne ABTOp (bI), HANMEHOBAHUE, MECTO U3IAHUS

n/n H M31aTeJIbCTBO, 0/l

1 2

1 |Jleonosa, M. B. OCHOBBl MHKPOOHOJIOTHH : YYE€OHMK W MPAKTUKyM Ui BY30B /
WN. b. JleonoBa. — Mocksa : HM3narensctBo HOpaiit, 2020. — 298 c.— (Bricmiee
obpazopanue). — ISBN 978-5-534-04265-8. — Texkcr : snmektponnbiii / ObC Opaiit
[caiit]. — URL.: https://urait.ru/bcode/451367 (mara obpamienus: 24.04.2020).

2 |Hempycos, A. 1. Muxpobuosorus: Teopusi U mpaktuka B 2 4. Yacte 1 : yueOHUK miist

By30B/ A.U. Herpycos, U.b. KotoBa. — Mocksa : UznmatensctBo [Opaiit, 2020. —
315c.— (Beicmiee oOpazoBanme). —  ISBN 978-5-534-03805-7. — Tekcr :
anekTponubli / DOBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/450147 (nara
obpamenus: 24.04.2020).

Hempycos, A. 1. MukpoOuosiorusi: Teopusi u mpakTuka B 2 4. Yacte 2 : y4eOHUK s
By30B/ A.U. HerpycoB, U.b. KotoBa. — Mocksa : UznatensctBo HOpaiit, 2020. —
332 c.— (Beicmiee oOpasoBanme). — ISBN 978-5-534-03806-4. —  Tekcr
anektponneii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/451769 (nara
obpamenusi: 24.04.2020).

5.2.  JlomomHUTENIbHAS JUTEPATYpPA

ABTOp (bI), HANMEHOBAHHE, MECTO M3AAHUS
M U31aTeJbCTBO, IO/

2

Emyes, B. T. Muxpobuonorus : yaueonuk ans By3os / B. T. Emues, E. H. Mumyctun. —
8-e uzn., ucrp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. — 428 c¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texkct : snextponssiii // ObC IOpaiit
[caiit]. — URL.: https://urait.ru/bcode/449960 (marta obpamenus: 24.04.2020).

Emyes, B.T. OOmast mukpoOuosiorus : ydeOHuk jans  By3oB/ B.T. Emues,
E. H. Mumyctun. — Mocksa : U3garensctBo FOpaiit, 2020. — 248 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-11221-4. — Texkct : snextponssiii // ObC IOpaiit
[caiit]. — URL.: https://urait.ru/bcode/452965 (mnara obpamenus: 24.04.2020).

3wsuna, O.B. OOmas MukpoOHoiorus: yadopatopHbli mpaktukym / O.B. 3ro3uHa;
MunucrepcTBo oOpasoBaHuss U Hayku Poccuiickoit ®enepauuu, DenepanbHoe
roCyJapCTBEHHOE OI0/IKETHOE oOpazoBarenbHOe yUpexACHUE BBICIIIETO
npodeccuoHaabHOro obOpa3zoBaHus «TaMOOBCKUE TrocylapCTBEHHBIH TEXHUYECKHI
yauBepcuteT». TamO0B : U3marensctBo ®I'BOY BIIO «TT'TY», 2015. [DnekTpoHHBIHA
pecypc]. URL: //biblioclub.ru/index.php?page=book&id=445121 (mara oOpareHus:
24.04.2020).

Hempycos, A. M. Dxomorusi ~ MHKPOOPTaHM3MOB :  yueOHHMK i OakamaBpos /

A. U. HerpycoB ; otBeTcTBeHHBIH pemaktop A. W. HerpycoB. — 2-e u3n. — Mocksa :
WM3narensctBo FOpaiit, 2019. — 267 c.— (bakamaBp. AxageMHuYecKHii Kypc). —
ISBN 978-5-9916-2734-4. — Tekct : omekrponnbii // DBC IOpaiit [caifT]. —

URL: https://urait.ru/bcode/426136 (nata oopamenwus: 24.04.2020).



https://urait.ru/bcode/451367
https://urait.ru/bcode/450147
https://urait.ru/bcode/451769
https://urait.ru/bcode/449960
https://urait.ru/bcode/452965
https://urait.ru/bcode/426136
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5.3. ba3sl ganHbIX, THGOPMAIIMOHHO-CITPABOYHBIE ¥ TTOUCKOBBIC CHUCTEMBI

5.4. Tlepeuenbp pecypcoB UH(MOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«nTepuer» (nanee — cetb «MHTEPHETY), HEOOXOIUMBIX ISl OCBOCHUS TUCIUILINHBI
(Momys)*

1. eLIBRARY.RU [DnekTpoHHbIi pecypc] : HaydHas dJICKTPOHHAs
oubnmoreka. — JlocTynm 3aperdCTPUPOBAHHBIM IOJIB30BATEIISIM IO TAPOII0. —
Pexxum moctyna: http://elibrary.ru/defaultx.asp (mata oopamienus: 20.04.2020).

2. Jlanb [DNEKTPOHHBIA pecypc] : JIIEKTpOHHAas OWOIMOTEeKa. —
JlocTym K IOJHBIM TEKCTaM 110 mapouto. — Pexxum mpoctyma: https://e.lanbook.com
(mata oopamenwus: 20.04.2020).

3. Hayunas 6ubmmotexka PI'Y umenu C. A. EcennHa [DneKTpOHHBIN
pecype] : cait. — Pexxum moctyma: http://library.rsu.edu.ru, cBoboaHbIN (IaTa
obpamenus: 20.04.2020).

4. YuuBepcutrerckas o6ubauoreka ONLINE [DnextponHsblit pecypc] :
ANIEKTpOHHAs OuoOmoTeka. — JlocTyn K MOJHBIM TEKCTaM IO Maporo. — Pexum
nocryma: http://biblioclub.ru/index.php?page=main_ub_red (mara oOparicHwus:
20.04.2020).

5. HOpaiit [OnexTpoHHBIN pecypc]| : 2JIeKTpoHHass OuOIMOTEeKa. —
JIOoCTyI K MOJHBIM TEKCTaM IO MapoJjr. — Pexum mocrtyma: https://www.biblio-
online.ru (mata oopamienus: 20.04.2020).

6. Springer (mmatdopma SpringerLink) SpringerLink [2iekTpoHHBIH
pecype]: TMONMHOTEKCTOBas 0a3a JaHHBIX HAYUYHBIX XKYPHaJIOB, PexkuMm mocryma:
http://www.springerlink.com (mara o6pamenus: 20.04.2020).

7. Kommnrerorepnas CIIPaBOYHO-TIPABOBAs cucrema Poccun
«KoncynprantlInrocy [Dnekrponnbiii pecypc] URL: http://www.consultant.ru/.
[ToapoOHO M3JI0XKEHBI HOPMATUBHO-TIPABOBBIE AKTHI B 00JIACTH MUKPOOUOJIOTUHN U
canutapuu (nata oopamenus: 20.04.2020).

8. bubmuorexka 'OCToB 1 HOpMATUBHBIX TOKYMEHTOB [ DJIEKTPOHHBIN
pecypc] URL: http://libgost.ru/.  TlpencraBaeH  OOMIMPHBIA — TEPEUYCHD
rOCyJapCTBEHHBIX CTAHIAPTOB M HOPMATHBHBIX JOKYMEHTOB B 00JacTH
MUKpOOHOJIOTUN U caHuTapu (nara oopamienus: 20.04.2020).

9. bank  mareHTOB:  MH(POPMAIMOHHBIM  TOPTAT  POCCUHUCKHUX
uszo0perareneii  [DnmextponHsii  pecypc] URL:  http://bankpatentov.ru/.
[IpuBoasiTCS WHHOBAIMOHHBIE pPa3pabOTKM B 00JACTU MHUKPOOMOJIOTUU U
canutapuu (mata oopamenus: 20.04.2020).

5.5. [lepnoanyeckue u3aanus

1. XKypnan «MounekynsipHasi T€HETUKA, MUKPOOUOJIOTHSI U BHUPYCOJOTHS»:
aekTpoHHbId skypHan. URL: http://www.mgmv.ru. XXKypHan ocBemaer HambOoee
aKTyaJlbHbIE TEOPETHUYECKUE U TPUKIIATHBIE TPOOIEMBI MOJICKYISIPHON T€HETHKH TPO-
U DYKAPUOTHBIX OPraHU3MOB, MOJIEKYJISIPHOW MHUKPOOHUOJIOTHM M MOJEKYJISIPHON
BupycoJioruu (gata oopamenus: 20.04.2020).



http://elibrary.ru/defaultx.asp
https://e.lanbook.com/
http://library.rsu.edu.ru/
http://biblioclub.ru/index.php?page=main_ub_red
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://www.springerlink.com/#_blank
http://www.consultant.ru/
http://libgost.ru/
http://bankpatentov.ru/
http://www.mgmv.ru/
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2. Kypnan «llpuknannas OHOXUMHUS U MHUKPOOHOJOTHUS»: SIEKTPOHHBIM
xypHair. URL:  http://www.inbi.ras.ru/pbm/pbm.html.  Xypuan  nyOnukyet
OpPUTHHAJIbHBIC CTaThH 1O UCCIICAOBAHHUSIM B 00J1acCTH OMOXMMHUHU M MHKPOOHMOJIOTHH,
KOTOPbIC UMCIOT WJIM MOTYT HMETh MPAKTHYECKOE NMPUMEHEHHE (1aTra oOpalleHus:
20.04.2020).

3. Kypunan  «KinuHuueckas ~ MHUKpOOHOJOTMSI W aHTUMHKPOOHas
XHUMHOTEpanus»: 3JeKTpoHHbIH xypHain. URL: http://www.m-vesti.ru/ B sxypHane
OPUBOIATCS CTaThH, TOCBSIICHHBIC COBPEMEHHBIM JOCTHXKCHUSIM B  00JIaCTH
MUKpPOOHOJIOTUH U aHTUMHUKPOOHOH Tepanuu (nata oopamenus: 20.04.2020).

6. MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME JUCIUITJINHbI

VYka3pIBalOTCSl TpeOOBaHUA K ayJUTOpUsM (IIOMEIICHUAM, MecTaM) s
POBEACHUS 3aHATHIA:

CrangapTHO OOOpYIOBaHHBIE JIEKIIMOHHBIE ayJUTOPUM Ui MPOBEACHUS
MHTEPAKTUBHBIX JICKIUI: BUJIEONPOEKTOP, SKpaH HACTEHHBINA, Ap. 000pyIO0BaHUE WIH
KOMIIBIOTEPHBIN KJ1acC.

Jlnst mpoBeieHus J1abOpaTOPHBIX 3aHIATHII HEOOXOIUMBI CBETOBBIE MUKPOCKOIIBI,
aBTOKJIAaBbI, My(esibHasl Meub, CYIIMJIbHBIN IIKag, AJIEKTPOHHBIE BEChI, TEPMOCTAT,
XOJIONWJIHUK, BOJAsHas OaHs, jabopaTopHas MeNbHHIA, HAOOpBI J1abOpaTOpPHOU
MOCYJIbl, PpPEaKTHBOB M KpacuTeleil, CIHPTOBbIE TOPEJIKH, MHKPOIpENnapaThl
MHUKPOOPTaHU3MOB.

7. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA
IO OCBOEHMHIO JNUCIHHUIIIMHbI

Bun yueOHbIX 3aHATHIA Opranu3zanus 1esTeIbHOCTH CTYJEHTa

Jlexmus Hanucanne koHCHEKTa JIEKIUI: KPAaTKO, CXeMaTUYHO, MMOCIEI0BATEIIHHO
(uKCUpOBaTh OCHOBHBIE TOJIOXKEHUS, BBIBOJBL, (OPMYITUPOBKH,
0000IIIeHHS; TTOMEUYATh Ba)KHBIC MBICIIH, BBIICIISATH KIFOYCBEIC CIIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATHUNA C MOMOIIBIO SHUMKIONEIUH,
CJIOBapel, CIPAaBOYHUKOB C BBINMCBHIBAHUEM TOJKOBAaHUWA B TETPalb.
O0603HaUUTh BOMPOCHI, TEPMHUHBI, MaTepual, KOTOPBI BHI3BIBAET
TPYIHOCTH, TIOMETUTh U TIOTBITATHCSI HAUTH OTBET B PEKOMEHIyeMOM
muteparype. Ecnm caMmocTosTenbHO HE yHaeTcs pazo0paThcsi B
Marepuaie, HeoO0XoauMo CcPOpMYIHpPOBAaTH BOMPOC H  3a7aTh
MPEnoJaBaTeNIi0 Ha KOHCYJIbTAIllMM, HAa TPAKTUYECKOM 3aHSATHU.
YaenuTe BHUMaHUE CIEAYIOIUM TOHATUAM (TIepedyrclieHue TOHSTUIN)

U ap.

Pedepar [Touck nuteparypsl U cocTaBieHue OuOIMOrpadum, NCHIOIB30BAHUE OT
3 no 5 HayuyHbIX pa0OT, M3JI0)KEHHE MHEHHUS aBTOPOB U CBOETO
CYXXIIEHUS 10 BBHIOPAaHHOMY BOTPOCY; M3JIOKEHHE OCHOBHBIX aCIIEKTOB
npobsieMbl. O3HAKOMHTHCS CO CTPYKTYpOi U opopmieHueM pedepara.

JlabopaTopHas pabota Meroandeckue yKa3zaHHUsS 110 BBIMOJHEHUIO JabOpaTOpHBIX paboT

npuBoasircs B IlpakTukyme mo MukpoOuosioruu: ydeGHoe mnocobue /



http://www.inbi.ras.ru/pbm/pbm.html
http://www.m-vesti.ru/
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nox pea. A. U. Herpycosa. M.: Akanemusi, 2006

CobecenoBanue CpencTtBo KOHTpOJISi, OpraHM30BaHHOE Kak cHeluaibHas Oecena
mpernojaBaTenss ¢ 0OydaloUIMMCs Ha TEMBI, CBSI3aHHBIE C W3ydyaeMOi
TUCHUIUIMHOM, M pacCYUTAaHHOE Ha BBIICHEHHE o00beMa 3HaHUil,
00y4aromerocs 1o onpeaeIcHHOMY pa3ziely, TeMe, MpodiemMe U T.11.

[MoaroroBka k 5k3ameny | [Ipy moaroroBke Kk 9Sk3aMeHy HEOOXOIMMO OPHEHTHPOBATHCS Ha

KOHCIICKTHI JIEKIINI, pEKOMEHIYyEMYIO JINTepaTypy U Jp.

8. TPEBOBAHUSA K TIPOIT'PAMMHOMY OBECIIEYEHHWIO

YYEBHOI'O ITPOLECCA:
Hazganue [10 Ne nuuenzun
OmneparmonHas cuctema Windows
Antuupyc Kaspersky Endpoint Security Jorosop Ne 14-3K-2020 ot 06.07.2020r.
Oducnoe npmnoxenue Libre Office CBo0OoniHO pacnpocTpansemoe [10
Apxwusarop 7-zip CBobonHOo pacnpocTpansemoe [10

Bbpaysep M300paxeHui Fast Stone | CBoboaHO pactpoctpansemoe [10
ImageViewer

PDF punep Foxit Reader CBo0OosiHO pacnpocTpansemoe [10
Menaua npourpsiBatens VLC mediaplayer CBobonHo pacnpoctpansemoe [10
3anuce quckoB Image Burn CBoboaHO pacnpoctpansiemoe [10
DJVU 6paysep DjVuBrowser Plug-in CB000/1HO pacnpoctpansemoe [10

[Ipu peanmu3anuy JUCHUILIMHBI C IPUMCHCHHUEM (YaCTUYHBIM IPUMCHCHHEM )
JUCTAHIIMOHHBIX  O0pa30BaTCIbHBIX TCXHOJOTHH  HWCIIOJNB3YIOTCSA: BeOMHapHas
miatdopma Zoom (;orosop 6/ ot 10.10.2020r.); Habop BeO-cepBucoB MS office365
(0becrumatnoe IO g yueOHBIX — 3aBemenuit  https://www.microsoft.com/ru-
ru/education/products/office); cucrtema anexrponHoro odydenus Moodle (cBoOoHO
pactpoctpansiemoe 110).

9. UHBIE CBEJEHUSI.
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1. Ileab ocBOeHMS AU CUUILIHHBI

Lenpt0o  OCBOGHHMS  JUCHUIUIMHBI  «MHKpPOOMOJIOTHS C  OCHOBAMH
BUPYCOJIOTUU» SIBIIIETCA (POPMUPOBAHUE Y CTYJIEHTOB OOIIMUX IPEICTABICHUNA O
CTPOEHUU U (PYHKIIMOHUPOBAHHH MHUKPOOPTaHMW3MOB KaK KUBBIX CHUCTEM, DPOJIH
MPOKApHUOT U BUPYCOB B IKOCHUCTEMAaxX M OMOc(epe B IEIOM, a TAKKEe B HAPOJHOM
XO35IUCTBE U MEIUIMHE.

2. Mecto aucuuniannbl B ctpykrype OITOII
JlucuuiuiiHa OTHOCHUTCS K JAUCHUIIMHAM, (POPMHUPYEMbIM YYACTHHUKAMHU
oOpa3oBaTenbHbBIX OTHOMEHNH bioka 1.
JucuurminHa uzydaercst Ha 5 kypce (9 cemectp).
3. TpynoeMKoCTh JTUCHUILINHBI:
3 3ayeTHbIe eAuHULBI, 108 akaTeMUYeCKUX YacoB.
4.  Ilnmanupyemble Ppe3yJibTaThbl O0y4YeHHUS] MO JAUCHUILIHHE,

COOTHECEHHbIE c IUVIAHMPYEeMbIMU pe3yJibTaTaMHu OCBOEHUS
o0pa3oBaTeJbHOM  NpPOrpaMMbl W  HHAUKATOPAMH  JOCTHKEHHUSA

KOMIICTeHLUI:
I[IK-1.1. — 3uams  OCHOBHbIE = MHUKPOOHMOJIOTMYECKHE  IOHATHS,
OMOJIOTMYECKHUE 3aKOHBI M SIBJICHUS; - OCHOBHbIE ()YHKIUH MHKPOOPTaHHU3MOB:
NUTaHUE, JbIXaHWE, pa3MHOKEHHE, (EPMEHTATUBHYIO AKTUBHOCTb; - CIOCOOBI

KyJbTUBUPOBaHUS OaKTepHii, r(puOOB U BUPYCOB,

yMems ONEPUPOBATH 3HAHUSIMU O METOJIaX MOCEBA HA MUTATEIbHBIE CPEIbI
JUISL TIOMYYEHUS YHUCTBIX KYJIBTYp ad’pOOHBIX M aHa’pOOHBIX OakTepwii; -
UJCHTU(UIIMPOBATH BBIJICICHHBIC KYJIbTYPBI;, - ONEPUPOBATHh 3HAHUSIMH O METOAaX
MOCTAaHOBKH OTBITOB IO KOHBIOTAIINH, TpaHCHOPMAIINH, TPAHCAYKIIHH,

61a0emv TEOPETUYECKMMU 3HAHUSMH O TPOUCXOXKICHUU BHUPYCOB,
MUIIEBBIX MOTPEOHOCTSX M OCOOCHHOCTAX MeTaboJiM3Ma MHUKPOOPTaHU3MOB; -
METOJaMH  BBIJICTICHUSS W KYJIbTUBUPOBAHUS  MUKPOOPTaHU3MOB,  HX
MUKPOOHOJIOTUYECKOTO MCCIEAOBAHNUS; - HABBIKAMU MCIIOJIB30BAHUS MOTyUYEHHBIX
3HAHWM B HAy4YHO-UCCJENOBATENbCKOW  paboTe, TMpH  OCYIIECTBICHUU
npodeCCUOHATILHON JIeATEIbHOCTH;

[1K-1.2. — 3nams TEOPETUYECKYI0 OCHOBY MHUKPOOUOJIOTUN U BUPYCOJIOTHH
B Impenenax TpeOoBaHWil denepaibHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U OCHOBHBIX O0O0IIE00pa30BaTEIbHBIX MPOrPaMM; - OCOOEHHOCTHU
CTpOEHUs TPOKAPUOTHOU KIIETKH, OPUEHTUPOBATHCS B MOP(POJOTUYECKOM H
(GyHKIIMOHATFHOM MHOTO0OpPa3uu MPOKAPHUOT; - BIUSHUE (haKTOPOB OKPYKAIOIIEH
CpeIlbl Ha MUKPOOPTaHU3MbI, OMOTEOXUMHUYECKYIO POJTh MUKPOOPTaHU3MOB,



yMemb OTIEPUPOBATh 3HAHUSMH O METOJIaX BBIJCICHUS U UACHTU(DUKAIINH
Pa3IMYHBIX MUKpPOOPraHU3MOB; - UHTEPHPETUPOBATH pe3ynbTaThl
MUKPOOHOJIOTUYECKHUX, BUPYCOJOTUYECKUX HCCIEIOBAHUM; - MHTEPIPETHUPOBATH
pe3yabTaThl COOCTBEHHBIX UCCIICIOBAHMM,

61a0ensb TEOPETUUECKUMHU 3HAHUSIMU O TAKCOHOMUYECKOM PaCMOJIOKEHUU
MPOKapUOT M BHUPYCOB, OCHOBHBIX HAIMPABICHUAX B CHUCTEMAaTHKE MPOKAPUOT; -
TEOPETUYECKUMH OCHOBaMHU pabOThl B MHUKPOOUOJIOrHYEcKOil mabopaTtopuu; -
HaBbIKAMHU HCIIOJIb30BAHUSA TIONYYEHHBIX 3HAHMM TpU HM3YyYEHUU JPYTHX
JTUCIHIUINH, a TAK)KE MPHU BHIMOJIHEHUN MPAKTHUECKUX 3a7ay;

[TK-9.1. — 3Hamb 0COOEHHOCTH YIBTPACTPYKTYPHI U XMMHUYECKOTO COCTABA,
TeHETUKH MUKPOOHON KIETKH;, - OCOOCHHOCTH MOP(]OIOTHH, Pa3MHOXKEHUH U
reorpauueckoro pacrpoCcTpaHEeHNs MUKPOOPTaHU3MOB; - POJIb MUKPOOPTaHU3MOB
B IIPUPOJE U XO35IMCTBEHHOM IESTENBHOCTH YEJIOBEKA,

yMemsb TUIAHUPOBATH U OCYIIECTBIIATH YU€OHBIN MPOIIECC B COOTBETCTBUU C
OCHOBHOM  001eoOpa3oBaTeNbHONM  IpOrpaMMoif; -  JI€MOHCTPUPOBATH
OMOXMMHMYECKYI0 OOLIHOCTh MPOLECCOB, MPOTEKAIOIIUX B KIETKaX MPOKAPUOT U
HYKApUOT Ha MOJIEKYJISIPHOM U KJIETOYHOM YPOBHE,

61a0emsb HaBBbIKAMH IUIAHUPOBAHUS W TPOBENICHUS YYEOHBIX 3aHSATHH; -
METOJJaMU MUKPOCKOIIMPOBAHUS, U3TOTOBJICHUS U OKPACKM MHUKPOOHMOIOTHMUECKUX
IpernapaToB; - METOJAMU CTEPUIM3ALMM, MOJTOTOBKM NHUTATEIbHBIE CPEIbl,
MOJTyYEHUS] HAKOTNIEHHBIX M YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB,;

[1K-9.2. — 3nHamb 0COOEHHOCTH YIBTPACTPYKTYPHI M1 XMMHUYECKOTO COCTABA,
TeHETUKH MHUKPOOHON KIJIETKH, - TPUHIUIBI KIACCU(PUKAIUU M TaKCOHOMUU
MUKPOOPTaHU3MOB; - OCHOBHBIE  CIIOCOOBI  BBIJCNCHUS, M3YyYECHHS U
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB,

yMmems  ONEpUPOBATh  3HAHUAMHM O  METOAAaX  MPUTOTOBJIECHUS
MHUKpOIIpENapaTtoB; - OINEPUPOBATh 3HAHUSMU O METOJaX OKpAIUIUBaHUS
MUKpPOIIPENapaToB; - OINEPUPOBATh 3HAHUAMU O METOJAaX MHUKPOCKOIMUPOBAHUS C
MMMEPCUOHHOW CUCTEMOH,

gnadems TEOPETUUECKUMU HaBBIKAMM M3YyYEHUS MHUKpPOOPTaHU3MOB; -
OMOXMMHUYECKUMU U  (UHOJIOTMYECKUMHU 3KCHEPUMEHTAIbHBIMU  METOJIaMU
U3y4YEHUS MHUKPOOPraHU3MOB; - TEOPETUUYECKHUMH 3HAHUSAMHU 00 OCOOEHHOCTSIX
CTpOeHHMsI OaKTepHil, apxel U BUPYCOB U (PYHKIUSAX UX OTACIBHBIX CTPYKTYP;

I1K-9.3. — 3nams nipaBuiIa pabOTHI B MUKPOOHOIOTHIECKOM JTab0opaTopuu U
COOJII0JIEHNE TEXHUKU O€30MacHOCTH NpH padoTe ¢ MHUKPOOPTaHU3MaMHU; -
METO/bl MHUKPOCKOMNHH, HCIOJb3yeMble B MHUKPOOHMOJOTMHU; - PaCHIMPEHHBIN
CHEKTp OMOJIOTMYECKUX METOAOB HCCIEAOBAHUS M CPEACTB, MPUMEHSEMBIX IS
BBINIOJIHEHUSI ~ HAy4YHO-UCCJIEAOBATENbCKUX  TOJIEBBIX U JabOpaTOpPHBIX
OMOJOrMyeckux padoT, MEeTOAbl KOMIBIOTEPHOM O0O0pabOTKH OMOJIOTUYECKUX
JTAHHBIX,

yMemsb TPOBOAUTH HAOIIOJNCHUS U MPaKTUYECKHWE pabOThl, CBA3aHHBIE C
U3y4Y€HHEM U MHKPOOPTaHM3MOB, 3KCILUIyaTHPOBaTh COBPEMEHHYIO anmmaparypy u
o0opylnoBaHUE i1 pEUIeHHs TIOCTaBICHHBIX 3ajad C HCIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU JJI1 MPAKTHUECKOIro pelieHus npodecCHOHaIbHbIX 33/1a4;



- HAHTEPIPETHPOBATH PE3YJIBTATHl MHUKPOOMOJOTUYECKHUX, BUPYCOTOTHIECKUX
HUCCIEeNOBAHMH,

61a0emsb 0a30BBIMHU MPEJCTABICHUSIMH O Pa3HOOOpa3uM OPraHUYECKOTO
MHpa, OCHOBHBIMHU TOHATUSMH B 00JIaCTH MUKPOOHOJIOTHH M METOJIaMHU M3Yy4YCHUS
OMOJIOTHYECKUX OOBEKTOB C MOMOIIBIO TPUOOPOB U MPUCTIOCOOIECHUN B TIOJICBBIX U
Ja00paTOPHBIX  YCJIOBHUAX; - OHOXMMHYECKUMH H  (PU3HOJOTHUYECKUMHU
AKCIIEPUMEHTAIBHBIMU METOIaMU U3YYEHUSI MUKPOOPTAHU3MOB.

S. @®opMa MNPOMEKYTOYHOH arrecTaluM u cemecTp (bI)
MPOXO0KICHUSA
3auet (9 cemecTp).

I[I/IC]_II/IHJIHHa PCAINIYCTCA 4aCTUYIHO C IIPUMCHCHUCM NUCTAHIINOHHBIX
06p330BaT€JII>HBIX TEXHOJIOTHI.



