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BBOJHASA YACTDH
l. HEJIN OCBOEHMA JUCHUITJIMHBI

[lenpto  ocBOEHMS ~ AMCHMIUIMHBI  «MHKpOOMOJIOTHS € OCHOBaMH
BUPYCOJIOTUN» SIBISETCA (OPMUPOBAHHME Y CTYJIEHTOB OOILIMX MPEACTaBIECHUN O
CTpO€HUU U (DYHKIIMOHUPOBAHUU MHUKPOOPIaHU3MOB KaK KHUBBIX CHUCTEM, POJIU
IIPOKAapHOT U BUPYCOB B dKOCUCTEMAX M Ouochepe B LENOM, a TAKXKE B HAPOJIHOM
XO35ICTBE U MEJIULINHE.

2. MECTO IMCHUITVIMHBI B CTPYKTYPE OIIOITI BY3A

2.1. JucuumnuHa «MHKpOOHOJIOTHS ¢ OCHOBaMU BHUPYCOJOTHMU» OTHOCHUTCS K
yacTH, popMupyeMoi yuacTHUKaMu oOpa3oBaTeIbHbIX OTHOLIEHUH broka 1.

2.2, Jlns  wW3ydyeHHs  JAHHOM  JUCHMIUIMHBI  HEOOXOJMMBI  CIEAYIOIIUE
MPEIECTBYIOMINE JUCIUIIINHBL

OO0mras >KoJI0TusA
buoxumunsg
[Hutonorus

2.3. llepeueHb MOCHENYIOUUX AUCLUMIUIAH, IJISI KOTOPHIX HEOOXOIMMbI 3HAHMUS,
YMEHHS U HaBBbIKU, (POPMHUpPYEMBbIE TaHHON AUCIUTUIMHOM:

VYuenue o 6uochepe
MonekynsipHasi Onosiorus



24 HepequL IMJIAHUPYEMBIX PE3YyJIbTATOB Oﬁy‘leHl/Iﬂ M0 TUMCHUIIVINHE, COOTHECCHHBIX CIVIAHUPYEMBIMHU peE3yjJbTaTaMu
OCBOCHMS OCHOBHOM NMPO(ecCHOHATBHOI 00pa30BaTEIbHON MPOrpaMMBbl
N3yyenue naHHOW JUCUUIUIMHBI HAIlpaBjieHO Ha popMupoBaHue y ooyyatouux npodeccuonanbubix (I1K) komnereHuui:
Kot ¥ cojtepanmue Kon 1 HanmeHoOBaHue [lepedens IaHUPYEMBIX PE3YJIHTATOB OOYUEHUS 110 JUCITUTIIINHE
Ne n/m KOMITETCHIIHI WHIUKATOPa JOCTHIKCHUS B pe3ynbrare u3yueHus: TUCHUILTHHBI 00y4YarOLIHecs TOJIKHBIL:
KOMIICTCHIINH 3Hath Vmersb Biiajers (HaBbIKaMu)
1 2 3 4 5 6
1. |TIK-1. Cmnocoben ocamBats u|IIK-1.1. OO0sscHsieT | 1.ocCHOBHBIE 1. onepupoBarth | 1.TeopeTnyecKuMu
UCIIOJIb30BaTh 0a30BbIe HAY4HO- | (MHTEPIPETUPYET) MHKpPOOUOTIOTHYECKHe 3HAHUSAMH O METOJaxX | 3HAHUSMH 0
TEOPETUYECKHE 3HAHUS | collepiKaHue, CYIIHOCTb, | IOHATHsI, OWOJIOTMYECKHE | TOCEBA HA IMHUTATEIbHBIC | IPOUCXOXKICHUN BUPYCOB,
MPaKTHYECKUE yYMEHUS 10 | 3aKOHOMEPHOCTH, OCOOCHHOCTH | 3aKOHBI " SIBJICHMS; | CPEIbl  JUISL  TIOJIYYESHHS | TTMIIEBBIX MOTPEOHOCTSX
npenMery B TMpOoQecCHOHATIBHOMN | H3ydaeMbIX SIBJICHU I | 2.0CHOBHBIE (bYHKIIMY | YUCTHIX KYJIBTYp | OCOOCHHOCTSIX
JESITETbHOCTH MPOIECCOB, 0a30BBIC TEOPUU B | MHUKPOOPTaHH3MOB: a’pOOHBIX U aHAYPOOHBIX | META0OIHM3MA
HpeIMETHOI 00J1acTH; | MUTaHHKE, JIbIXaHKeE, | OaKTepHii; MHKpPOOPTaHH3MOB;
MPUHIIUIIBI, OIPEICIISIONINE | pA3MHOXKEHHUE, 2 MACHTU(PHUIIUPOBATH 2.METOJIaMU BBIJICTICHUST U
MeCTO TmpeaMmera B 00wIeH | hepMEHTATHBHYIO BBIJICTICHHBIC KYJIBTYPbI; | KyJIbTHBHPOBAHHUS
KapTUHE MUpPa aKTHBHOCTB; 3. OIIEPHPOBATH | MUKPOOPTaHU3MOB, ux
3.c1moco0bt 3HaHUSIMHU O METOJaX | MUKPOOUOJIOrHYECKOTr0
KyJIbTUBUPOBAHHS MOCTAaHOBKH OIBITOB TIO | UCCIIC/IOBAHUS,
OakTepuii, rpuboB ¥ | KOHBIOTAIlHH, 3. HaBBIKAMH
BUPYCOB. TpaHcdopmaruu, UCIIOJIb30BAHHUS
TPaHCIYKIHH. MONYYCHHBIX 3HAHUHA B
Hay4HO-
HCCIIEN0BATENBCKON
paborte, npu
OCYILIECTBICHUN
npoheccroHaIbHON
JeATEIbHOCTH.
MK-1.2. JeMoHCcTpHpyeT | l.TeopeTndeckyto OCHOBY | l.omepupoBaTh 1.TeopeTnyecKuMu
3HAHUE OCHOB | MUKPOOHOJIOTUH M [3HaHUSIMH O METOJAaX | 3SHAHUSIMHU 0
00IIIeTEeOPETUIECKUX BUPYCOJIOTHM B TIpEJeiax | BbIICICHUS Y | TAKCOHOMHYECKOM
JTUCLIMTIITIH B o0beme, | TpeboBaHUil (enepabHBIX | HICHTUDUKALH PacHoNIOKEeHUH MPOKApHOT
HEOOXOIMMBIX JUISl  PELICHHS | FOCYIapCTBEHHBIX pas3IUUHbIX U BHUPYCOB, OCHOBHBIX
MEeJJATOTMYECKUX M HAay4YHO- | 00pa30BaTENbHBIX MHKpPOOPTraHH3MOB; HaInpaBJICHHUSIX B




METOAUMYCCKHUX 3aJa4

CTaHAapTOB M OCHOBHBIX

2 .MHTEpIIPETHPOBATH

CUCTCMATUKE ITPOKAPUOT,

00111600pa30BaTEIbHBIX pe3yIbTaThl 2. TEOPETHYCCKUMU
MporpaMm; MHUKpPOOMOJIOTMYECKUX, |OCHOBaMH  paboOTBl B
2. OCOOEHHOCTH CTPOEHUS | BUPYCOIOTHIECKIX MHUKPOOHOJIOrHYECKOH
MPOKapUOTHON KJIETKH, | UCCTIEIOBAHUH; nabopaTopuu;
OpPUEHTUPOBATHCS B | 3.MHTEpHIpPETHPOBATH 3.HaBBIKAMU
MOP(OIOTHIECKOM U | pe3yJIbTaThl WCTIOJIb30BaHHS
(GYHKIMOHATEHOM COOCTBEHHBIX MOJTYYEHHBIX 3HaHUH MpH
MHOT000pa3nuu NPOKapHOT; | NCCIIEIOBAHUH. W3yYCHHH JPYTHX
3. BiuusgHHE  (aKTOpPOB JUCHMIUINH, a TakXe INpHU
OKpYy’)Kalollel cpeabl Ha BBITOJIHEHUH
MHUKPOOPTaHU3MBI, MPAaKTUYECKUX 3a71au.
OMOTeOXHMMHUYECKYI0 POJib
MHUKPOOPTaHH3MOB.
IIK-9. Cmocoben wucnonb3oBats | [1K-9.1 1.ocobenHoCTH 1. MJIaHUPOBATh ull. HaBbIKAaMU
TEOpEeTUIECKue 3HaHus, | Pemmaer  mpodeccroHanmbHbBIE | yIBTPACTPYKTYPHI W | OCYIIECTBIISTh  yueOHBIH | ITAHUPOBAHUS "
MPAaKTUYECKUEe YMEHHS M HaBBIKH | 3a7a4H B 00J1aCTH | XHMHUYECKOT'0 COCTaBa, | IPOILIECC B COOTBETCTBUU | TPOBEICHHS y4eOHBIX
JUIS ~ pelICHUs  Y4EeOHBIX U | [EIarOrMuecKoi JeSTEIbHOCTH | TCHETHKU MUKPOOHO | ¢ OCHOBHOI | 3aHSTHI;
WCCIIEIOBATEIbCKUX ~ 3a7lad  B|HA OCHOBE 3HAHMW OCHOBHBIX | KIIETKH; obmeobpa3oBarensHOl | 2. MeToIaMH
MpeAMETHOM obnactu B | OMOIOTHYEeCKUX MOHSTHH, | 2.0COOEHHOCTH MPOrpaMMON; MHUKPOCKOITUPOBAHUS,
COOTBETCTBHM C MpOQWIEM | |3aKOHOB " SBIICHUH, | MOp(dOTIOTHH, 2. JIEMOHCTPUPOBATD | U3TOTOBJIEHUS M OKPAaCKH
YPOBHEM OOy4YEHUS ocoOeHHOCTEll ~ MOpP(OIOruH, | pa3MHOKEHUU 1 | OMOXMMHYECKYIO MHUKPOOHOIOT Y SCKUX
¢duznonorumu, reorpaduyeckoro OOIIHOCTH  TPOIIECCOB, | TPENapaToB;
WHAWBUAYaIBHOTO  Pa3BUTHSL, | PACIIPOCTPAHEHHS MPOTEKAIONINX B KIETKax | 3. MeToIaMH
9KOJIOTHH,  TeorpaduuecKoro | MUKpOOPTaHH3MOB; MPOKapUOT M 3YKapHUOT | CTEPHIIN3ALINH,
pacmpocTpaHeHusi, SBOJIONHH | 3.p0Jb MHUKPOOPTaHWU3MOB |HA  MOJIEKYJSIPHOM U | IOATOTOBKM THTATEIbHbIC
OMONOrMUEeCKNX OOBEKTOB, HX |B npupose 1 | KJIETOYHOM YPOBHE. Cpensl, MOTY4eHUS
ponu B npupoe U | XO3HCTBEHHON HAKOIJICHHBIX W YHCTBIX
XO3SHUCTBEHHON JIESTENBHOCTH | ACATENFHOCTH YEIOBEKA. KYJIBTYD
YenoBeKa MHUKPOOPTaHH3MOB.
[1K-9.2 1.ocobenHoCcTH 1. orepupoBartsh | 1.TepeTnaeckuMu
Ucnonesyer COBPEMEHHBIE | YIBTPACTPYKTYPHI W |3HaHUSIMH O  METOJaX | HABBIKAMHU W3yUYCHHS
JNOCTHXKEHUSI ~ OHOJIOTHH B | XHMHYECKOT'0 COCTaBa, | IPUTOTOBJICHHS MHUKPOOPTaHU3MOB;
MPAKTUIECKON T'CHETHKH MHUKPOOHO! | MUKPOIpEerapaToB; 2.0MOXHMHUYECKIMH 17§
o0pazoBaTebHON KIIETKH; 2. OIIEpUPOBATH | PU3HOIIOTHUECKIMH
JeATelIbHOCTH 2 .IPUHIAIIBI 3HaHUSIMH O  METOJaX | SKCIEPUMEHTAIbHBIMU
KJaccu(pUKaIiu U | OKpaIlIuBaHHS METOaMHU W3yUYCHHS




TaKCOHOMUH MHUKpOIPENapaTos; MHUKPOOPTaHU3MOB;
MHKPOOPraHU3MOB. 3. OTepupoBaTh | 3. TEOPETUYECKIMHU
3. OCHOBHBIE CIOCOOBI |3HAHHSIMA O  METOJax | SHAaHUSIMH 00
BBIJICNICHHUS, M3y4YEHUS U |MHUKPOCKOINHMPOBAHUS  C|OCOOEGHHOCTAX  CTPOCHUS
KYyJIbTUBUPOBAHUA MMMEPCUOHHOU Oakrepuii, apxen 51
MHUKPOOPTaHU3MOB. CHCTEMO}A. BUPYCOB M (QYHKIHUSIX HX
OT/ENBHBIX CTPYKTYD;
I1K-9.3 l.mpaBwia  paboter  B| 1. MIPOBOJUTH | 1. 0a30BBIMU
[Mpumensier COBpPEMEHHBIE | MUKPOOHOJIOTHYECKOH HAOJIOICHHS U | IPEACTaBIICHUSIMHA 0
SKCTIEPUMEHTAIIbHBIE  METOJBI | 1a00paTOpHH W | IpaKTHYeCKHe  PaboThl, | pa3HOOOpa3uu
paboTel ¢  OHMONOTHMYECKHMHU | COONMIOICHNE TEXHUKH | CBSI3aHHBIE C W3yYEHUEM | OPraHMYECKOro MUpAa,
oObekTaMH B TONEBBIX U |0Oe3omacHocTH mpu pabore |u MHUKPOOPT'aHU3MOB, | OCHOBHBIMH TOHSTHSIMH B
1a060paTOPHBIX YCIOBUSX C MUKpPOOpPTraHU3MaMH 9KCITyaTHPOBATh obmactTi MHKpOOHOIOTUH
2.METOIbl  MHUKPOCKOIHUH, | COBPEMEHHYIO U MeTojaMH  U3y4YeHHUs
HCIOJIb3yeMble B | anmapaTypy 1 | OMONIOTHYECKNX OOBEKTOB
MUKPOOHOJIOTHY; obopynoBaHue JUIsl | C TIOMOIIBI0 TPUOOPOB MU
3.paclIMpeHHBI  CHEKTp | pelIeHUs] TOCTABICHHBIX | IPUCIOCOOICHUH B
OMONOTMYECKHX  METOJIOB | 337]a4 C MCIONBb30BaHHEM | IOJIEBBIX M J1a0OpaTOPHBIX
WCCIIEIOBAaHNUSA W CPEICTB, | TCOPETHUECKMX  3HAHUM | yCIOBUSX;
MPUMEHSIEMBIX TS | ATISE MPAaKTUYECKOTO | 2.0MOXUMHUYECKIMH 17§
BBITTOJTHEHUS HAY4YHO- | peIICHUS (U3NOTIOTHIECKUMH
HCCIIeIOBATENLCKIX mpodecCHOHATBHBIX 9KCTIEPUMEHTATILHBIMU
MOJIEBBIX M J1a0OPaTOPHBIX | 3a1a4; MeTOoaMHu W3yUYCHHS
OMONIOTHYECKUX pabor, | 2. WHTEPIPETUPOBATH | MUKPOOPTAHU3MOB.
METO/bl  KOMIIBIOTEPHOH | pe3yJIbTaThI
00paboTku MHUKPOOHOJIOTHYECKHX,
OMONIOTMUECKHX IAHHBIX. | BUPYCOJOTHYECKHX

HUCCIIEJOBAHUMN.
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OCHOBHAA YACTb
l. OBBEM JIMCLIUIUINHBI U BUJIbI YYEBHOM PABOTBI

KYPC 4
Bun yuebnoit paboTsl Beero
4acoB
1 2 3
24 24
1. KonraktHas paboTa 00ydaromuxcs
C mpernoiaBaresieM (1o BUaaM y4eOHbIX 3aHATHI) (BCEro)
B ToMm uucne:
Jlexmum (JI) 8 8
[Ipaxtnueckue 3ansatus (113), Cemunaps (C)
Jlaboparopusie padoTs! (JIP) 16 16
Wnarle BUALI 3aHATHH
2. CamocTosiTenpHas paboTa CTyAeHTa (BCETO) 147 147
KII

3. KypcoBas paboTa (1ipu Haau4uu) «p

3auet (3),
Bun npomexyrodHoit arrectanuu 9 9

sK3ameH ()
HUTOI'O: obmias Tpya0eMKOCTh 4acoB 180 180

3a4. el 5 5

JIMCIMIUIMHA YacTHUYHO peaju3yeTcss C MPUMEHEHUEM JUCTAHIIMOHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTUH (Tu1aTgopMa Zoom).



2.1.

Conepxanue pa3ziesioB JUCHUILTAHBI

2. COAEPKXAHHUE JUCIHUITJIINHBI

Ne
ceMecTpa

Ne
paszena

HaumenoBanue pasnena ydeOHOU
JMUCHHTUTAHBI (MOIYJIS)

Cojiepxanue paszziena B TUIaKTHIECKUX
eUHHIIAX

3

4

OcCHOBHbBIE STaITbI pa3BUTHSA
Mukpobuomoruy. CHcTeMaTHKa H
HOMEHKJIaTypa MHKPOOOB.

1. Pannme mpencraBieHHs O NPHYHHAX
BO3HUKHOBEHHSI 3apa3HbIX OonesHel
(9BpPHUCTHYECKUI TIEPHOI).

2. N300pereHre MUKPOCKOIA, OTKPBITHE MHPa
MUKpoOOB (A. JleBeHryk). Mopdonoruueckuii
TIEPHOI.

3. Otxpertus JI. ITactepa. Pusnonoruyeckuii
Mepuoi -  CTaHOBJEGHHE U Pa3BHUTHE
MuKpoOuosornn kak Hayku. P. Kox wu
3HAYeHHe ero  paboT I Pa3BHUTHSA
MEIUIMHCKOM 0aKTepUOIOTHH.

Otkpeitue /.M. VBaHOBCKUM BHPYCOB H
3HAYEHHE ATOr0 OTKPBITHS ISl OUONOTHH U
MEIUIIMHBIL.

4. Nmmynonoruueckuit nepuon. Otkpeitue JI.
[MacrepoM mnpuUHIMIA BakIMHAIMK. Y4YeHHE
N.W. MeunukoBa o (haromurose Kak OCHOBa
KJIETOYHOM MMMYHOJIOTUH. OTKpbITHE
ryMOpaNbHbIX  (akropoB wummyHurtera (I1.
Opnux, O. bepunr).

5. MonekyasapHO-T€HETUYECKUH  TEePUOT
Mukpoouonorny.  Kierounass wu  reHHas
WHKeHepusi, pa3ButHe OuorexHoioruu (/1.
Yorcon, ®@. Kpuk, M. Hupenbepr, I'. Kopana,
Kenep nu Munbiureiin).

Bkiiam OTeuecTBEHHBIX YYEHBIX B pa3BUTHE
mukpoouonornn (C.H. Bunorpaackuii, I'.H.
l'aopuuesckuii, JLLA. TapaceBuuy, E.H.
IMaBnosckuit, JLA. 3unsbep, H.®. T'amanes,
[1.®. 3aponosckuii, A.A. Cmopoaunues, M.II.
Uymakos, B.M. XXnanos u np.).
CoBpeMEHHBIMU ~ 33la4aMU  MUKPOOHOJIOT U
SIBIISIFOTCSL  YAYYIIEHHUE OKOJIIOTHYECKUX |
CaHUTAPHO-TUTHEHUYECKU I YCIIOBHH,
pa3BuTHE  OHMOTEXHOJIOTMM W TEHHOH
WH)KEHEepUW, a TaKkKe  IPOMBIIUICHHON
MHUKPOOHOJIOTHH.

[Nonoxxenne MHUKPOOOB B CHCTEME IKHBOTO
MUpa ¥ TPHHIUIOBL HMX KJIACCH(UKALUU.
Oykapuotel  (mpoctedimime,  TpuOB) U
MIPOKAPHOTHl (apXxebakTepun M JYOAKTEpPHH).
Ux paznnume mo MOpQOIOTUH, XUMUYECKOMY
coCTaBy, CTpykType W (yHkuusM. Bupycsr:
PHK- u IHK-reHoMHbIE BUPYCHI.

TakcoHbl TPOKApPHOTOB: OTHEN, CEMEHCTBO,
pox, BHJ, BHYTPHBUIOBas AU(QepeHIINAIS:
OuoBap, cepoBap, QaroBap u 1p. bunapHas
HOMEHKJIATypa MUKpOOpraHu3MoB. [loHsTre o
MONYJSAUH, KYJIbType, IITaMME W KIIOHE
MHUKPOOPTaHH3MOB.

Mopdosorus, XUMAYECKUNH COCTaB U

OcHoBHBIE ()OPMBI U pa3Mepbl MHKPOOOB




CTPOCHUEC MUKPOOPIraHU3MOB

(mpocreiiue, TpUOBI, OaKTEpUH, BUPYCHI).
Meroapl  u3ydeHHWsT B HAaTHBHOM U

OKpaleHHOM COCTOSIHHSIX. Metomabt
MUKPOCKONIUK  (CBETOBas, TEMHOIOJIbHAI,
(ha30BO-KOHTpaACTHas, JIIOMUHECIICHTHAS,
AJIEKTPOHHAS).

XUMHUUECKUI COCTaB U CTPOCHHE MHKPOOHBIX
KJIETOK: KJIETOYHAsI CTCHKa,

LUTOIUIa3MaTHYeCcKass MeMOpaHa, [IUTOILIa3Ma,
SOPO WIM €ro aHaJorM, MHUTOXOHJIPUH,
pUOOCOMBI, BKJIIOYEHHS, CIIOpBI, KAalCyJIbl,
KTYTHKH, WM  (pPECHUYKH, (QUMOpHHN).
@OyHKIUK CTPYKTYPHBIX 3JIEMEHTOB. Pazmmums
B CIPYKType  TpaMIOJIOXHUTEIbHBIX U
rpaMOTPHLIATENbHBIX ~ OakTepuil. 3HaueHHe
okpacku 1o I'pamy. ITomrumop¢usm OakTepuii.
[Iporortactel U cheporutactel, JI—hopMslL.
OCOOEHHOCTH CTPOEHUsSI aKTUHOMHUIIETOB U
CIHPOXET.

Mopdororus rpuOOB. Mopdororus
npoctedinmx.  OTiauuMe  JYKapUOTHYECKOU
KJIETKHU O TIPOKApUOTHYECKOM.

Bupycel, ¢darm  (xumuueckuié  cocras,
apxXUTeKTOHWKa u (yHKIuH). Vcmoms3oBanue
OakTeprogaroB B MeJUIIMHE.

dusnonorus MHKPOOPraHnu3MoOB

3.1.  Merabonu3mM ¥ KyJIbTUBHpPOBaHHE
MHUKPOOPTaHU3MOB.  VICTOYHHKH  yTiepona,
a30Ta, MaKpO— M MHUKPO3JIEMEHTOB, POCTOBBIX
¢daktopoB. Ayrotpodsl U  TeTepOoTPOdEL
dortotpodsr u xemotpodsl. IlurarenbHbie
cpembl. MexaHHW3M MEpPEHOCAa MMHUTATEIBHBIX
BEIIECTB B OAaKTEpUANbHYIO  KIETKY.
[Monyyenne »sHepruum y (PoToayroTpodos,

XeMo0ayToTpodos, XEMOOPraHOTPO(OB.
AbdpoOHBIH u aHa’pOOHBIH THIIBI
OMOJIOTHYECKOT0  OKHCIICHHSI. Ycrous,
HEOOXOIUMBIE TSI KYJbTHBUPOBAHUS
MHUKPOOPTaHU3MOB. OcobeHnoctu
KYJbTHBUPOBAHUS PHKKETCUH, XJIAMUIUN |
BHPYCOB.

3.2. ®epmeHThl MHKpOOOB, HX pOIb B
MHUKpPOOHBIX KJIETKaX M BUPYCHBIX YacCTHUIIAX.
CBs13b OTJAENBHBIX (bepMeHTOB co
CTPYKTYPHBIMHU 3JIEMEHTaMHU KJIETKH. MeToJbl
n3ydeHus: (EpMEHTATUBHOM AaKTUBHOCTH H
UCIIONIb30BAaHUE €€ Uil MICHTU(UKALIK
MUKpoopranu3MoB. [Ipumenenue gpepMeHTOB B
OUMOTEXHOJIOTUH U IPYTUX 00IaCTSIX.

33. Poct wu pasMHOXEHHE MHUKpPOOOB.
MexaHu3M H  CKOPOCTb  Pa3MHOXEHHUSL.
OcobeHHOCTH  pocTa W Pa3MHOXKEHHs
MHUKpPOOOB B KHMIKOH M Ha IUIOTHOW
MTUTATEIbHON cpenax. Kononnn
MUKpoopranu3mMoB. O0pa3oBaHue OaKTepUSIMH
MTUTMEHTOB, TOKCHHOB, BUTaMUHOB,
aMUHOKHCIIOT, IOJIMCaXapuioB U  JIPYTUX
BEIIIECTB. [MpuHIMTIBL BBIJIETICHUS u
HIEHTU(HUKALUHI YUCTBIX KYIbTYp a3poOHBIX U
aHa’pOOHBIX OakTepuil. OCOOEHHOCTH POCTa U

Pa3MHOXEHUS rpuboB, MIPOCTEHNIIIHX.
Penponyxmus BUPYCOB. Tumnst
B3aUMOJEICTBUA BHUPYCOB C KIETKOM —
MIPOAYKTUBHBIH, HMHTErpPaTUBHBIH,

a0OpPTHBHBIN. BuporeHnus. JInzorenus.




KynbTuBupoBaHue BHPYCOB B  KYJNbType

KJIETOK, B  Pa3BUBAIONIUXCS  KYPHHBIX
smOpuonax (PKD), B opraHuzMe »*HBOTHBIX U
HACCKOMBIX.  lluromaTwueckoe  JeicTBHE

BupycoB  (III1]]), oOpa3oBanue  OJISIIIICK,
BHYTPHUKJIETOUYHBIX BKIIFOUSHUH.

3.4. T'enetuka MuUKpoopraHusMoB. CTpoeHue
reHoma Oaktepuii. I[loHstme o TeHO- H
¢enorunie.  bakrepmanpHas ~ Xpomocoma.
Ocobennoctu crpoeHuss. OTIMYUS OT TeHOMa
9YKApPUOTHYECKHUX KIIETOK.

[Mnasmuner 6akrepuit. CtpoeHne, GpyHKIUU U
CBOMWCTBA.

Bumpl  M3MEHYMBOCTH  MHMKPOOPTaHHU3MOB:
(eHoTUIIHYECKAS u TeHOTUITHYECKasl.
3HaueHHe  M3MEHYMBOCTH B  DBOJIOLHH
MHUKpPOOPTaHU3MOB. MyTanuu CHOHTAaHHBIE U
WHITyIUPOBaHHEIE. MexaHu3m
BO3HHMKHOBeHUs1. [IoHsATHE O MyTareHax.
I'eHeTnueckne pekoMOMHAIMKM Y OaKTEpHId:
TpaHcdopmanus, TPaHCIYKIHs, KOHBIOTalusl.
Hcnons3oBanue TeHHO—HMH)XEHEPHBIX
WCCIIECJIOBAaHUN JUISl TOJYYeHHsl BakIMH U
IITaAMMOB-CYIEPIPOAYIIEHTOB aHTHOHMOTHKOB,
(epMEHTOB, TOPMOHOB, BUTAMHUHOB U JIPYTHX
BEIIIECTB.

MuxpoO65I 1 OKpyKaroIas cpena

4.1. MuKpOOMOLIEHO3BI M MX POJIb B COCTaBe
OMOTeOIIeHO30B. Tumel  B3auMoAEWCTBUA
MEXIy MHKPOOPTaHM3MaMU U  JPYTUMHU
OpraHM3MaMH:  MYTyaJu3M, KOMEHCAJH3M,
Mapa3uTu3M, KOHKYPCHIMS U aHTOT'OHHU3M.
Postb MUKPOOHBIX acCOUAIINA B IPUPOJIE.

4.2. Mukpo¢nopa mNOYBBI, BOABI, BO3AYyXa.
Porp  MHKpOOOB B  KpyroBopore asora,
yriepona, cepbl, pochopa, jxene3a B MPUPOJIE.
CaHUTapHO-TUTHEHUYECKOE 3HAYCHHE y4acTHs
MHUKpPOOOB B KPYrOBOPOTE BELIECTB B IIPUPO/IE.
Hctounuku u yTH TTOTaJaHUS
Mapa3sUTUIECKUX MHKPOOOB B MOYBY, BOAY U
BO3JyX; VYCIOBHSA U CPOKH BBDKHBaHUA.
[ousTHE o CaHUTAPHO-ITOKA3aTENbHBIX
MHUKpOOpTraHu3Max. [IpUHIMIBI CaHUTapHO-
MUKPOOHMOJIOTHYECKUX HCCIICOBAHUI IOYBHI,
BOJIbI, BO3/yXa.

4.3. Mukpoduiopa Tena yenoBeka. Ee poib B
HOPME H TIpU MaTojorud. IloHATHE O
THOTOOMOJIOTHH. AYTOXTOHHASI M aJIJIOXTOHHAS
Mukpodiopa. JucbakTepros (IUCMUKPOOHO3).
®DakTOphI, BIUAIONIMEC HA COCTAB M (DYHKIUH

MHUKPOQIIOPHI. [Ipenapatsr JUTST
BOCCTAHOBJICHHS MHUKPO(DIOPH  KHIIICUHUKA
(7yOuoTuKN): KOJTMOAKTEePHH,

ouduaymoakTepuH, OUpUKOI, TAKTOOAKTEPHUH.
4.4. QuronaToreHHble  MHUKPOOPTaHU3MBIL.
OmudurHas Muxpodiopa. Ponp MukpoOoB
pu3ocdepbl B )KHU3HU PACTEHUI.

4.5. Brimsiane (hakToB OKpYKalollei cpensl Ha
MHUKPOOPTaHU3MBI.

Bnusiaue ¢busnIecKux (akTopoB:
TEeMIIepaTypHl, JyYUCTOH SHEPTUH,
BBICYIIMBAHMS, YIBTPa3ByKa, MEXaHHYECKUX
(axTopoB (maBneHws, ¢bunbTpanuy,

Je3uHTerpanun). JlnopuinbHoe BHICYIIMBAHUE.
Brimsane xumuueckux Qaxropos: pH cpenpl,




OKHCIIUTEEH, MTOBEPXHOCTHO-aKTHBHBIX
BEIIICCTB, HOHOB  PAa3JIMYHBIX  METAJLJIOB,
TabeIbHBIX JC3UH(EKTAHTOB. Bnusiaue
OMONIOTHUECKUX  (haKTOPOB: TIPUPOIHBIX
AHTHOMOTHKOB, OaKTepHOQaros.

AcenTuka, AHTHCENTHKA, KOHCEpBaIus,
crepuu3anys, aesuHdekims. lemu, MeTop!,
anmaparypa. KonTpons KayecTBa
CTEePUIIM3ALH.

9 5 AHTHOMOTHUKH [onsiTe O XUMHOTEpanuu M AHTUOMOTHKAX.
AHTHOMOTUKY TIPUPOAHBIE U CHHTETHYECKUE.
AHTHOMOTUKM W WX KJIACCUPUKAIMSA IO
HCTOYHUKY, crocobam MOTy4YeHUs,
XHUMHUYECKOH CTPYKTYpE, CIIEKTPY, MEXaHU3MY
U TUIlY AedcTBus. bruonoruueckas akTHBHOCTh
U MeTomsl ee ompenencHus. 3ydeHue
YYBCTBUTEIBHOCTH MHUKpPOOOB K
aHTuOuMoTkaM (Meron nuddysun B arape,
METOJ CepUIHBIX pa3BencHUN).
AHTHOMOTUKOPE3UCTEHTHOCTD u
aHTUONOTHUKO3aBUCHMOCTb. [MpuanHb
BO3HMKHOBEHHMS ¥ IIyTH  IPEOJOJICHHUS.
[TobouHoe neiicTBHE aHTHOMOTUKOB (TIpsIMOE
TOKCHUYECKOE JIEHCTBUE, peakuusi 000CTpeHus,
BIMSHHE Ha WMMYHHUTET, aJUleprU4ecKue
OCJIOXKHCHUS, TUCOAKTEPUO03 U IIp. ).

6 [TpoMbinieHHass MUKPOOHOJOTHSI. [NoHsiTue, OCHOBHASI CYIIHOCTb, e U 3a/1a4H.
Kpatkast ucropust pa3BuTHsi OHMOTEXHOJOTHH.
OcHOBHEIE 00BEKTHI OMOTEXHOJIOTHH:
MUKpOOBI, KJIETKH YKHBOTHOTO u
pacTUTENIFHOTO TPOMCXOXKAeHHs. [Iporecchl,
npuUMeHsieMble B OWoTexHoyoruu. [ eHHas
WHXKeHepusi,  o0jacTh ~ NpPUMEHEHUs B
OuorexHonoruy. bruomnpenaparsl, MmoxyueHHbIE
TeHHO-WH)KEHEPHBIM ~ METOJOM:  BAaKIIWHBI,
TOPMOHBI, aHTUOMOTUKH ¥ APYTHE MperapaThl.
[Iporpamma «['eHom YEeI0BEKay.
I'ennotepanus u reHHOnpodMITakTHKa
Oone3Hn ueinoBeka. buocencopsl. IlonsTHE
OMOKOHBEPCMU U OWOJErpajalid BEIIECTB.
[lepcriekTvBBI ~ pa3BUTHST ~ OMOTEXHOJIOTHHU.
Hcnonp3oBanue TIPOMBIIUICHHON
MHUKPOOHOJIOTHH B TPOU3BOACTBE BaKIIWH,
0EeNKOBO-BUTAMHUHHBIX IIPENapaToB, CPEICTB
3aIHUTHI pacreHuii, OaKTepuabHBIX
yooOpeHuil, 3aKBacok Uil  MOJyYeHHs
KHCJIOMOJIOUHBIX ~ MPOXYKTOB. Y THIM3ALUS
OTXOJIOB, TOJNydeHHe Ouorasa, IOIydEeHHE
OpraHMYeCKUX U aMUHOKHCIIOT.

2.2.  TlepedeHs 1abopaToOpHBIX padOT, MPUMEpPHAsi TEMATHKa KYPCOBBIX pa0oT.
Cemectp Ne 9

1. IlpaBuno pab®oThl M TEXHHKAa OE30MaCHOCTH B MHUKPOOMOJIOTMYECKON
nabopatopuu. YCTPOMCTBO MHUKPOCKONA W TpaBwia paboThl ¢ HUM. Bujasl
MHUKPOCKONUU. — 2 4
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2. TlpuroroBneHue (QUKCUPOBAHHBIX TMpenapaToB OakTepuil W OKpacka UX
npocTeiMu MeTojiaMu. V3yuenue mopdonoruu 6akrepuit.— 2 4

3. HU3yuenue MOP(OTOTUYECKUX 17} KYJbTYPaJIbHBIX MIPU3HAKOB
MUKpPOCKONIMYECKUX TpUOOB U Jpoxcokeil. CloKHble METOJbl OKpaIlUBaHUS.
Oxkpacka Mukpo6oB 1o ['pamy.— 2 uy

4. V3ydenue noaBwxHOCTU Oaktepuil. [Ipurorosnenue npenapara «pasiaBlieHHAs
kars». OKpalmBaHue cnop. — 2 4

5. [lpuroroBineHne nUTaTEAbHBIX cpeA. TpebOoBaHus, TMpeAbsIBIsSEMble K
MATATEIbHBIM cpefaM. MeToApl CTepUIn3aluy NUTATEIbHBIX CPEll, MOCYAbl U
obopynoBaHus. — 2 4

6. Omnpenenenue 0akTepuaaIbHO 0OCEMEHEHHOCTH BO3AyXa. — 2 U

~

UccnenoBanrie MUKpO(IOpHI TUIIEBBIX TPOIYKTOB. — 2

8. KonuuecTBeHHBIN yuyeT MHUKPOOPraHU3MOB B mpobe Bo3ayxa. Mnentudukamus
MUKpPOOPraHU3MOB M0 onpeaenurento 0akrepuii bepmxu.— 2 u

9. OmnpeneneHue 4YyBCTBUTEIBHOCTH OAKTEPUN K aHTUOMOTUKAM. — 2

10.Biusinrie GakTepuIUAHBIX BEIIECTB HA pa3iiMuHble BUJIbI OakTepuil. [lelicTBue
MOIOUIUX CPEACTB HA MUKPOQIIOPY PYK, TOBEPXHOCTEHN U 000pynOBaHus. — 2 4

11.Bo30yauTeny cCiUpTOBOTO U MOJIOUHOKHCIIOTO OpOXKEHUS. — 2 U

12. A3oTdukcaropsl Ha IpUMepe KIIyOEHbKOBBIX OakTepuil. — 2 4

KprOBBIC pa6OTBI MO0 JUCHUIIMHE HC IIPCAYCMOTPCHBI y‘{e6HBIM IIJIaHOM.

3. CAMOCTOATEJBHASA PABOTA CTYAEHTA

CamocTtosTenbHas paboTa ocymiecTBisieTcs B oobeme 36 yacoB. Bugamu CPC
SIBJISIIOTCS: BBITIOJIHEHUE 3aJlaHMl  MpPH  TOJATOTOBKE K JIAOOPATOPHBIM 3aHSATUSM U
UX 3almTe, MOATOTOBKAa K coOeceloBaHMIO, MOATOTOBKa pedeparta, pabora co
CIIpaBOYHBIMU  MaTepHalaMH, W3yYeHHE U KOHCIEKTHPOBAaHHUE OCHOBHOM W
JOTIOTHUTENIBHOM ~ JIUTepaTyphbl, paboTa MO OCBOEHHUIO TJIOCCApHUs IpeaMeTa,
MOATOTOBKA K 9K3aMEHY.

4, OIIEHOYHBIE CPEJICTBA JJIsI TEKYHIETI'O KOHTPOJISA
YCHEBAEMOCTH Y MIPOMEXYTOYHOM ATTECTAIIUH
(cm. DoHO oyeHnouHbIX cpedcma)

4.1.  PeiWiTmHroBas cucTteMa OIICHKA 3HAHWH OOYYAIOIIMXCSA IO JHUCIUILINHE
(Monymnio) (npu Heobxooumocmu,).
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5. YYEBHO-METOANYECKOE
N THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUITJIMHbI

5.1.  OcHoBHas nuTEpaTypa

ABTOp (bI), HAUMEHOBAHUE, MECTO U3TAHUS
H M31aTeJIbCTBO, IO/

1 2
I |Jleonosa, H. 5. OCHOBbI MHUKPOOMOJIOTHH : YYEOHHUK M TIPAKTHKYM Uil BY30B/
U. b. JleonoBa. — Mocka : W3matensctBo [Opaiit, 2020. — 298 c.— (Bricmiee
oOpazoBanue). — ISBN 978-5-534-04265-8. — Texkcr : anextponHslil // OBC Opaiit
[caiit]. — URL: https://urait.ru/bcode/451367 (nata obpamenus: 24.04.2020).

2 | Hempycos, A. U. MukpoOuosiorusi: Teopusi U npaktuka B 2 4. Yacte 1 : yueOHUK st
By30B/ A. W. HerpycoB, U. b. KotoBa. — Mocksa : MzmarensctBo IOpaiit, 2020. —
315c.— (Beicmee oOpazoBanme). — ISBN 978-5-534-03805-7. — Tekct :
anektporHsid // OBC IOpaiit [caiitr]. — URL: https://urait.ru/bcode/450147 (mata
obpamenus: 24.04.2020).

3 |Hempycos, A. H. Mukpobuosnorus: Teopus ¥ npaktuka B 2 4. Yacts 2 : yueOHHK s
By30B/ A. U. Herpycos, U.b. KotoBa. — Mocksa : MznarensctBo IOpaiit, 2020. —
332 ¢c.— (Beicmee oOpazoBanme). — ISBN 978-5-534-03806-4. — Teker
anektporHsid // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/451769 (mata
obpamenus: 24.04.2020).

Ne n/m

5.2. JlonmosHUTENbHAs JUTEpaTypa

ABTOp (bI), HAUMEHOBAHUE, MECTO U3TAHUS
H M31aTeJIbCTBO, IO/

1 2

1 | Emyes, B. T. Mukpobuonorus : yaeouuk s By3o8 / B. T. Emues, E. H. Mumycrun. —
8-e u3x., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2020. — 428 c. — (Beicuee
obpazoBanue). — ISBN 978-5-534-06081-2. — Texct : snexrponusiii / ObC Opaiit
[caiit]. — URL: https://urait.ru/bcode/449960 (nata oOpamenus: 24.04.2020).

2 |Emyes, B.T. OGmas wMukpoOuosorus : yueOuuk a1 By3oB/ B.T. Ewmies,
E. H. Mumryctun. — MockBa : WznarensctBo [Opaiit, 2020. — 248 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-11221-4. — Tekct : snexrponusiii // ObC Opaiit
[caiit]. — URL: https://urait.ru/bcode/452965 (nata oOpamenus: 24.04.2020).

3 |3ws3una, O.B. Ob6mas mukpoOuosorus: gadoparopusiii mpaktukym / O.B. 3ro3uHa;
MunuctepctBo oOpa3zoBanusi u Hayku Poccuiickoit ®enepauun, DenepanbHoe
rocyJIapCTBEHHOE OIODKETHOE 00pa3zoBaTebHOE YUpeKICHUE BBICIIIETO
npodeccuoHanbHOTO oOpazoBanusi «TaMOOBCKHI TOCYHapCTBEHHBIM TEXHUYECKHA
yauBepcute™». Tam60B : M3natensctBo ®I'BOY BIIO «TI'TY», 2015. [DnekTpoHHBIN
pecypc]. URL: //biblioclub.ru/index.php?page=book&id=445121 (mara oOpamieHus:
24.04.2020).

4 |Hempycos, A. M. DKonorus MHKPOOPraHM3MOB : y4eOHHK i1 OakaisaBpoB /
A. U. HerpycoB ; orBerctBeHHbI pemakTtop A. M. HerpycoB. — 2-e u3n. — Mockaa :
WNznarensctBo  HOpaiit, 2019. — 267 c.— (bakamaBp. AxaaeMuyeckuii Kypc). —
ISBN 978-5-9916-2734-4. — Tekct : snexkrponnsii // OBC IOpaiir [caiiT]. —
URL: https://urait.ru/bcode/426136 (nata obpamienus: 24.04.2020).

Ne n/m

5.3.  ba3sl naHHBIX, HHOOPMAIIMOHHO-CIIPABOYHBIC U TIOUCKOBBIE CUCTEMBI
Hayunas 6u6mmoreka PI'Y umenu C. A. Ecenuna [DneKkTpoHHBINA pecypc] : caulT. —
Pexxum nocryna: http://library.rsu.edu.ru, ceo0oansiii (nata oopamenus: 30.11.2019).
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VYuupepcuterckas oOubmuoreka ONLINE [OnexkTpoHHBIM pecypc] : dIEKTpOHHAs
oubnuoreka. — JlocTynm K MOJHBIM TEKCTaM Mo mapoiito. — Pexum pocryna:
http://biblioclub.ru/index.php?page=main ub red (mara o6pamenus: 30.11.2019).

Yuupepcuterckas uHdpopmarmonnas cucreMa POCCHUS [DnektpoHHBIH pecypc] :
0a3pl JaHHBIX M aHAJIWTHYCCKHE NyOmukamuu. — J[oCTym 3aperucTpupOoBaHHBIM
MOJIK30BaTENIAIM MO Tapoyio. — Pexxum goctyma:https://uisrussia.msu.ru, CBOOOJHBIM
(mara o6pamenus: 30.11.2019).

Onextponnblit katanor Hb PI'Y umenu C. A. Ecennna [OnekTpoHHBIN pecypc]: 6a3a
JaHHBIX COICPKUT CBEJCHHS O BCEX BUAAX JTUTEpaTyphl, mocrymammux B ¢poun Hb
PT'Y wumenu C. A. Ecenmmna. — Pexum pgoctyma: http://library.rsu.edu.ru/marc,
cBOOOIHBIN (1aTa obpamenus: 30.11.2019).

OpaiiT [DnexTpoHHBIN pecypc] : 3JekTpoHHass OuOnuoreka. — J[ocTynm K TOJHBIM

TeKkcTaM 1o mapoito. — Pexum npocryna: https://www.biblio-online.ru (mara
obpamenus: 30.11.2019).
Buxkunenuss — cBoOogHas »HIUKIONEnus. [Dn. pecypc]. Pexum mocryma:

http://ru.wikipedia.org CaiiT BKItOYaeT pacmiipoBKy TEPMHUHOB M TMOHSITUH. (Iara
obpamenus: 30.11.2019).

5.4. [lepeueHp pecypcoB HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«MHTepHeT» (manee — ceTb «MIHTEpHET»), HEOOXOIUMBIX 11 OCBOCHHMSI JTHCIIMILIMHBI
(Mmomyms)*

1. eLIBRARY.RU [DnektpoHHBIi pecypc] : HayyHasi 3J€KTpOHHAsE OMOIuoTeKa. —
JloCTyTl 3aperucTpUpOBaHHBIM TOJIB30BATEISIM MO Mapoiito. — Pexxum gocryma:
http://elibrary.ru/defaultx.asp (mata oopamenus: 20.04.2020).

2. Jlanb [DneKTpOHHBINA pecypc] : JIeKTpoHHas O6ubiuoreka. — JloCTyn K MOJHBIM
TEKCTaM I10 mapoJto. — Pexum nocryna: https://e.lanbook.com (nata obparieHus:
20.04.2020).

3. Hayunas 6u6mmoreka PI'Y umenu C. A. Ecenuna [DneKTpoHHBINH pecypc] : cauT.
— Pexum poctyma: http://library.rsu.edu.ru, cBoOoaHBINA (7aTa oOpaleHUs:
20.04.2020).

4. Yauepcurterckas 6ubnuoreka ONLINE [DnexTponHBI pecypc] : 2JIeKTpOHHAsS
oubnmoreka. — JloCTynm K MONHBIM TEKCTaM IO Mapoiio. — Pexum moctyma:
http://biblioclub.ru/index.php?page=main_ub_red (mata oOpareHus:
20.04.2020).

5. FOpaiiT [DnekTpoHHBIN pecypc] : aeKkTpoHHas 0ubanoTeka. — JloCTym K MOJTHBIM
TeKcTaM mo mnapoito. — Pexum pgoctyma: https:/www.biblio-online.ru (mata
obparmenus: 20.04.2020).

6. Springer (mnatdopma SpringerLink) SpringerLink [DnexkTpoHHBI pecypc]:
MOJTHOTEKCTOBass 0a3a JMaHHBIX HAayYHBIX JKypHalnoB, Pexum moctyma:
http://www.springerlink.com (mata oOpamienus: 20.04.2020).

7. KomnproTepHasi crpaBoyHoO-nipaBoBasg cuctema Poccunm «Koncynbrantllnroc»
[DnexTponnsiii pecypc] URL: http://www.consultant.ru/. TTonpo6HO H3TO0KEHBI
HOPMATHBHO-IIPABOBBIE aKThl B 00JacTH MUKPOOWOJIIOTMHM W CaHUTapuu (jmara

obparmenus: 20.04.2020).
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8. bubmoreka I'OCToB M HOPMATHBHBIX JOKYMEHTOB [DJIEKTPOHHBIN pecypc]
URL: http://libgost.ru/. IlpencraBieH OOMMPHBIN THEpeUyeHb TOCYIAPCTBEHHBIX
CTaHJAPTOB M HOPMATUBHBIX JIOKYMEHTOB B 00JacTU MHUKPOOHOJIOTUH U
canutapuu (nata obpamienus: 20.04.2020).

9. bank maTeHTOB: WHQPOPMAIIMOHHBIM TOPTAl POCCHUUCKUX H300peTaTeiei
[OnexkTponnsiii  pecypc]  URL: http://bankpatentov.ru/. [TpuBoasTcs
MHHOBAIMOHHBIE pa3pabOTKU B 00JacTM MUKPOOUOJOTMM W CaHUTapUM (nara
obparmenus: 20.04.2020).

5.5.  llepuommyeckuie U3gaHus
1.  Xypnan «MomnekyispHas T€HETHKa, MHUKPOOUOJOTUS W BUPYCOJIOTHS:
anekTpoHHbI xkypHan. URL: http:/www.mgmv.ru. Kypnan ocemaer HaumbOosee
aKTyaJbHbIC TEOPETUUYCCKUE U MPUKIIAJHBIE MTPOOIEMBI MOJIEKYIISIPHON TeHETUKH TIPO-
U DYKapUOTHBIX OpPraHU3MOB, MOJEKYJISIPHOW MHUKPOOWOIOTHH W MOJICKYJISIPHOMN
BUpycoioruu (nara oopamenus: 20.04.2020).

2. Kypnan «llpuxmagnas OMOXHMHS M MHUKPOOHOJOTHS»: SIEKTPOHHBIH
xypHain. URL:  http:/www.inbi.ras.ru/pbm/pbm.html.  XKXypunan  nyOnukyet
OpUTHHAJBHBIE CTATHU MO MCCIEAOBAHHUAM B 00JIacTH OMOXMMHHU M MUKPOOHMOJIOTHH,
KOTOpBIE MMEIOT WM MOTYT MMETh NpPaKTHYECKOe MPUMEHEHHEe (Jata oOpaiieHws:
20.04.2020).

3. Kypnan  «Knunudeckass ~ MHKpPOOMOJIOTHMSI M aHTUMUKpOOHas
XUMUOTEpanus»: MEeKTpoHHbIM KypHai. URL: http:/www.m-vesti.rw/ B kxypnHane
NPUBOASATCS CTAaThU, TIOCBSIIEHHBIE COBPEMEHHBIM JIOCTI)KCHHUSM B 00JIacTH
MUKPOOUOJIOTUY U aHTUMUKPOOHOU Tepanuu (nata oopamenus: 20.04.2020).

6. MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHME JUCIUIIJIMHBI

VYka3piBaloTcss TpeOOBaHUS K ayAHTOPHsIM (TIOMEIICHUSM, MeCcTaM) s
MIPOBECHMSI 3aHITHIA:

CranmapTHO OO0OpYyIOBaHHBIC JIGKIIMOHHBIE ayJUTOPUH JUIS TIPOBEACHHUS
WHTEPAKTUBHBIX JICKIIUN: BUICOMPOCKTOP, SKpaH HACTCHHBIH, Ip. 00OPYIOBaHHUE WIIH
KOMIIBIOTEPHBIN KJ1acc.

Jliist ipoBeieHus 1a00paTOPHBIX 3aHITHIA HEOOXOIUMBI CBETOBBIE MUKPOCKOIIHI,
aBTOKJIaBbI, My(ebHasl Meub, CYIIMIbHBIA IIKad, 3JIEKTPOHHBIE BECHI, TEPMOCTAT,
XOJIOAWIBHUK, BOJsiHasE OaHs, jgabopaTopHas MeENbHHUIIA, HAOOpHI JaOOpaTOPHOM
MOCY/bl, PEaKTHUBOB U KPACHUTENIEH, CIUPTOBBIE TOPENIKH, MHUKPOMpPENapaThl
MUKPOOPTaHU3MOB.
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7. METOANYECKHUE YKAZAHUA I OBYYAIOIIIUXCA

11O OCBOEHUIO INCIIUTIJIMHBI

By yaeOHbIX 3aHATHI

OpraHmauI/m ACATCIIBHOCTH CTYyJACHTA

Jlexuusa

Hammcanne koHcIeKTa JIEKIUi: KPaTKO, CXEeMaTHIHO, MTOCIEA0BATEIHHO
(UKCUpOBaTh OCHOBHBIC TIOJIOKEHUS, BBIBOJABI, (OPMYIHPOBKH,
000011IeHNS; TTOMEYaTh BAXKHBIC MBICIIH, BBIJCIATH KIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, NOHATHI C TOMOIIBIO YHIUKIONEIUN,
CJIOBapei, CIPAaBOYHUKOB C BBHIMHCHIBAHUEM TOJIKOBAHWA B TETPAIb.
O0603HaYUTh BOMPOCH, TEPMHUHBI, MaTe€pHald, KOTOPBHIA BBI3BIBACT
TPYIHOCTH, TOMETUTh U TOMBITATHCA HAWTU OTBET B PEKOMEHIyEeMOM
mutepatrype. Ecin camoctositensHO He yhaeTcss pasoOparbcs B
Marepuaie, Heo0xoauMo chopMyIupoBaTh BOMPOC W 3a1aTh
MpenoJaBaTel0 HAa KOHCYJIbTAllMd, HA MPAKTUYECKOM 3aHATHH.
Yaenutb BHUMaHHUE CICIYIONIMM TMOHATUSAM (IIEPEUUCIICHUE TTOHSTHIA)

U JIp.

Pedepar

[Touck nurepatypsl U coctaBiieHue o6ubnuorpaduu, UCIOIL30BaHUE OT
3 no 5 HayuyHbIX paOOT, H3JI0KEHHE MHEHHUS aBTOPOB U CBOEro
CY)KJIEHHsI TI0 BBEIOPAHHOMY BOIIPOCY; H3JI0)KEHHWE OCHOBHBIX ACIIEKTOB
po6sieMbl. O3HaKOMHUTBCS CO CTPYKTYpO# U odopmieHueM pedepara.

JlaGoparopnas padota

Meroandeckue yKa3zaHWS TIO BBIMOJHEHUIO J1a0OpaTOpHBIX padoT
npuBojaTcs B IIpakThkyme 1o MHKpoOHOJOruu: ydyeOHOoe mocobdue /
nox pen. A. W. Herpycosa. M.: Akagemusi, 2006

CoOecenoBanue

CpenctBo KOHTPOJS, OpraHM30BaHHOE Kak crHenuaibHas Oecena
MperoiaBatTelisi ¢ OOydJalomMMCcS Ha TEMBI, CBSI3aHHBIE C W3ydaeMoOu
)IHCIIHHJIHHOI)’I, U paCcCYUTAaHHOC Ha BbIACHCHUC o0bema 3HaHHI>i,
00ydJaromnierocs 1mo onpeeIeHHOMY pa3ieny, TeMe, mpobdaemMe u T.1.

[ToaroroBka K sK3ameHy

[Ipu moarotoBke K 53K3aMEeHYy HEOOXOJMMO OPHUEHTHPOBATHCS Ha
KOHCTICKTHI JIEKIINH, PEKOMEHIYEMYIO JIUTEPATYPY U .

8. TPEBOBAHUSA K ITIPOTPAMMHOMY OBECIIEYEHHMIO

YYEBHOI'O ITPOLECCA:

CrangapTablii Ha0op I10 (B KOMIBIOTEPHBIX KJaccax):

Haszsanue [10

Ne nmunen3uun

Onepanunonnas cucrema WindowsPro Jlorosop Ne65/2019 ot 02.10.2019
AnTtusupyc Kaspersky Endpoint Security Jorosop Ne 14-3K-2020 ot 06.07.2020r.
Oducnoe npunoxxenne Libre Office CBo6oanHo pacmpoctpansemoe [10
ApxuBarop 7-zip CBobosiHO pacnpocTpansiemoe 110
Bbpaysep nzobpaxenuii Fast Stone CBobosHO pacnpocTpansiemoe 110
ImageViewer

PDF punep Foxit Reader CBo6oaHo pacmpoctpansiemoe [10
Menuna npourpsiBatesnib VLC mediaplayer CBo6oanHo pacmpoctpansemoe [10
3anucek quckoB Image Burn CBo6oano pacmpoctpansemoe [10

DJVU 6pay3zep DjVuBrowser Plug-in CBobosiHO pacnpocTpansiemoe 110
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CrangapTablii Ha0op 110 (a9 kadeapaibHbIX HOYTOYKOB):

Hazpanue [10 Ne munenzumn

OnepanunonHas cucrema Windows

AnTtusupyc Kaspersky Endpoint Security Jorosop Ne 14-3K-2020 ot 06.07.2020r.
Oducnoe npunoxenne Libre Office CBo6oano pacmpoctpansemoe [10
ApxuBarop 7-zip CBobosiHO pacnpocTpansiemoe 110
Bbpaysep nzobpaxenuii Fast Stone CBobosHO pacnpocTpansiemoe 110
ImageViewer

PDF punep Foxit Reader CBo6oanHo pacmpoctpansemoe [10
Menmna npourpsiBatenb VLC mediaplayer CBoboano pacrpoctpansemoe [10
3anuck quckoB Image Burn CBo6oanHo pacmpoctpansemoe [10
DJVU 6pay3zep DjVuBrowser Plug-in CBobosiHO pacnpocTpansiemoe 110

[Ipu peanu3zanuy ITUCUUIUIMHBI C IPUMEHEHHEM (YaCTUYHBIM IPUMEHEHUEM ) TUCTAaHIUOHHBIX
00pa30BaTe/IbHbIX TEXHOJOTMH HCHOJB3YIOTCS: BeOMHapHas miatgopma Zoom (moroBop O/H OT
10.10.2020r.); nabop BeOG-cepBucoB MS office365 (GecrmatHoe I1O s yueOHBIX 3aBefeHUU
https://www.microsoft.com/ru-ru/education/products/office) u cucrema 3JIEKTPOHHOTO OOy4YEHUS
Moodle (cBob6oano pacnpoctpansemoe 110).
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1. Ilesb ocBOeHUSI TUCHMIIIHHBI
[lenbto ocBOCHUST UCHUIUIUHBI « MUKPOOMOJIOTHS ¢ OCHOBAMH BUPYCOJOTHH
ABIsieTCs (popMHUpOBaHME Yy CTYACHTOB OOIIMX TPEACTaBICHUM O CTPOCHUH U
(YHKIIMOHUPOBAHUHM MHUKPOOPTaHU3MOB KaK KHUBBIX CHCTEM, POJIM MPOKAPUOT H

BUPYCOB B JKOCHUCTEMaxX U Ouocdepe B LIEIOM, a TAKKE B HAPOJHOM XO3SHCTBE U
MEUIHE.

2.  Mecro aucuumiinabl B crpykrype OITOIT
JlucuuruiiHa ~ OTHOCHUTCA K 4acTH,  (QOpMUpPYyeMOW  ydyacTHHUKaMu
oOpazoBaTenbHbIX OTHOIIeHUH biioka 1.
JucuurivHa uydaeTcst Ha 5 kypce (9 cemectp).

3. TpynoeMKoOCTh TUCHUIJIUHBI:

5 3aueTHBIX eauHUI], 108 akageMUYSCKUX YacoB.

4. Ilnanupyemble pe3yabTaTbl O0ydeHHsI N0 JUCHMILIMHE,
COOTHECEHHBbIE c IVIAHUPYEeMbIMHU pe3yJabTaTamMmu OCBOEHHU I
o0pa3oBaTeIbHOM MPOrpaMMbI H HHANKATOPAMH JOCTHIKEHUS
KOMIIETEHIIUM:

[IK-1.1. — 3namb oCcHOBHBIE MUKPOOHOJIOTUYECKUE TOHSITHS, OMOJIOTHYECKUE
3aKOHBI U SIBJICHUS;, - OCHOBHBIC ()YHKIIMM MUKPOOPTaHM3MOB: NMHUTAaHUE, JbIXaHUE,
pa3MHOXXEHHE, (PEepPMEHTATUBHYIO AaKTUBHOCTh;, - CHOCOOBI KYJIbTHBHUPOBAHUS
OakTepuii, rpuOOB U BUPYCOB,

yMemb ONIEPUPOBATH 3HAHUSIMU O METO/IaX MIOCEBA HAa MTUTATEIbHBIC CPEJIbI IS
MOJYYEHUSI  YHMCTBIX  KYJbTYp  a’poOHBIX MW  aHa’poOHBIX  OakTepwii; -
UIESHTU(PUIIUPOBATh BBIJICJICHHBIE KYJBTYPhI; - OMEPUPOBATH 3HAHUSIMU O METOAAX
MMOCTAaHOBKH OTBITOB 10 KOHBIOTAIIWU, TpaHCPOpMaIIH, TPAHCAYKIIUH,

61a0emsb TCOPETUUYECKUMH 3HAHUSMU O MPOUCXOXKIECHUU BUPYCOB, MHUIIEBBIX

NOTPEOHOCTSIX M OCOOEHHOCTSX MeTaboyiu3Ma MHKPOOPTraHM3MOB; - METOJaMU
BBIJICTICHUSI W KYJIBTHBHPOBAaHUS MHKPOOPTAHHW3MOB, WX MHUKPOOHOIOTHYECKOTO
WCCIICIOBAaHMS, - HABBIKAMH WCIIOJIb30BAHMs TONYYEHHBIX 3HAHWA B HAay4YHO-

UCCIIE0BATENBCKOM paboTe, IpU OCYIIECTBIEHUH NPOPECCUOHANBHOMN AEATEIbHOCTH;

[IK-1.2. — 3uams TEOPETUYECKYI0O OCHOBY MHUKPOOUOJIOTMU U BUPYCOJOTHH B
npenenax — TpeboBaHMil  (enepaNbHBIX — TOCYAApCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJapTOB U OCHOBHBIX 00I1€00pa30BaTEIbHBIX IPOTPAMM; - OCOOCHHOCTU CTPOCHUS
MPOKAPUOTHON KIIETKH, OPUEHTUPOBATHCS B MOP(HOJIOTHYECKOM U (PYHKIIMOHATIBHOM
MHOTO0O0pa3u MPOKapHOT; - BIMSIHUE (PAKTOPOB OKpYXKaloOIIEeH cpeabl Ha
MUKpPOOPTraHU3Mbl, OMOT€OXUMUYECKYIO POJIb MUKPOOPTaHU3MOB,

yMemdb ONEPUPOBATH 3HAHUSMHU O METOAAX BBIIEICHUS M UIACHTU(DUKAIUU
Pa3ITUYHbBIX MUKPOOPTaHU3MOB; - UHTEPIPETUPOBATH pE3yIbTaThI
MUKpPOOHOJOTUYECKUX, BHUPYCOJOTHUYECKUX HCCIEIOBaHUI; - HWHTEPIPETHUPOBATH
pe3yNbTaThl COOCTBEHHBIX MCCIIEIOBAHUH,
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gnadems TEOPETUUYECKUMHU 3HAHUSAMH O TAaKCOHOMHYECKOM pPacHOIOKEHUH
MPOKApUOT M BHUPYCOB, OCHOBHBIX HAINpPaBICHUSX B CUCTEMATUKE MPOKAPUOT; -
TEOPETUYECKMMH OCHOBaMH pabOThl B MHUKPOOHMOJOTHYECKOM JabopaTopuu; -
HABbIKAMH MCIIOJIb30BaHUS MOTYYEHHBIX 3HAHUN MPU U3YUYEHUU APYTUX TUCUUILUINH, a
TaK)Ke MPH BBIMIOJHEHUHU MTPAKTUYECKUX 3a]1aY;

IIK-9.1. — 3namb 0COOEHHOCTH YIBTPACTPYKTYphl U XMMHUYECKOT'O COCTaBa,
FeHEeTUKH MHKPOOHON KIETKH; - OCOOEHHOCTH MOp(}OJIOTUH, pPa3sMHOKEHUU U
reorpapuueckoro pacupoCcTpaHeHUs] MUKPOOPTaHU3MOB; - POJIb MUKPOOPraHU3MOB B
PUPOJE U XO3IUCTBEHHOU JEATEILHOCTH YEIOBEKa,

yMemdb TUIAHUPOBATH M OCYLIECTBIATh YYEOHBIA NMPOIECC B COOTBETCTBUM C
OCHOBHOM 00111€00pa30BaTEIBLHON TPOrPaMMOii; - TEMOHCTPUPOBATH OMOXUMHUYECKYIO
OOLIHOCTh MPOLIECCOB, NPOTEKAIOIIMX B KIETKAaX MPOKApHUOT M HYKApUOT Ha
MOJIEKYJIIPHOM U KJIETOYHOM YPOBHE,

gnadems HaBbIKAMHU IUJIAHUPOBAHUS W MPOBEACHUS YUYEOHBIX 3aHATHIA,
METO/IaMH MUKPOCKOIUPOBAHMS, W3TOTOBJICHHUS U OKPACKM MHUKPOOMOJIOTHYECKUX
npenaparoB; - METOAaMHU CTEPWIM3ALMM, TOATOTOBKM IHTATEIbHBIE CPEJbl,
MOJIYYeHHs] HAKOTUICHHBIX M YUCTBIX KYJIbTYp MUKPOOPTaHU3MOB;

[1K-9.2. — 3namb 0COOEHHOCTH YIBTPACTPYKTYphl U XMMHUYECKOT'O COCTaBa,
FeHEeTUKM MHUKPOOHOM KIETKH;, - NPUHIUIB KiIacCUPUKAIMU U TaKCOHOMHUHU
MUKpPOOPraHU3MOB; - OCHOBHBIE€ CIIOCOOBI BbIICJICHUS, U3YyYEHUSI U KYJIbTUBUPOBAHUS
MUKpPOOPraHU3MOB,

yMemb ONIEPUPOBATH 3HAHUSIMHU O METOAAaX MPUTOTOBIIEHUS MUKPONPENapaToB;
- ONepUpOBaTh 3HAHUAMH O METOJaX OKpAIIMBAHHUS MHUKpPONPENApPATOB; -
OIEepUPOBATH 3HAHUAMH O METO/IaX MUKPOCKOIUPOBAHUS C UMMEPCHUOHHON CUCTEMOM,

gnadems TEOPETUYECKUMM HaBBbIKAMU HM3YYEHHS MHUKPOOPTraHU3MOB; -
OMOXMMHUYECKUMHU U (PU3UOJIOTMUECKUMHU IKCIIEPUMEHTATBHBIMU METOJaMU U3YUYEHUS
MUKpPOOPraHU3MOB; - TEOPETUUYECKUMHU 3HAHUSIMU OO0 OCOOEHHOCTAX CTPOEHUS
OakTepuii, apxeil U BUPYCOB M PYHKIUAX UX OTAEIBHBIX CTPYKTYP;

I1K-9.3. — 3nams mpaBuna paboThl B MHUKPOOHOJOTHUECKON Jab0opaTopuu H
COOJII0/IeHNE TEeXHUKHU O€30MacCHOCTU NpHU paboTe ¢ MUKPOOPraHW3MaMu; - METOJbI
MUKpPOCKOIIMHU, HCIOJIb3yeMble B MHUKPOOMOJOTHUU; - PACHIMPEHHBIA CIEKTP
OMOJIOTUYECKUX METOAOB MCCIEIOBAHUS U CPEACTB, MPUMEHSIEMBIX ISl BBITOJIHEHUS
HAy4YHO-UCCIIEIOBATEIbCKUX TMOJEBbIX W J1a0OpaTOpHBIX OHUONOrMYEecKuX padoT,
METO/Ibl KOMITBIOTEPHON 00pabOTKH OMOJOTHYECKUX JIAHHBIX,

yMemb TPOBOAUTH HAONIONCHHUS W MpPaKTUYECKHE palOoThl, CBSI3aHHBIE C
U3YYEeHUEM W MHKPOOPTraHM3MOB, JKCILTyaTHPOBAaTh COBPEMEHHYIO ammaparypy H
o0opyAOBaHUE AJi pEUICHUs MOCTABJICHHBIX 3a/1a4 C UCIIOJIb30BAHUEM TEOPETUUECKUX
3HAHUM JIJIS1 TPAKTUUYECKOTO PelieHUs MPoPecCUOHANBHBIX 3aa4; - UHTEPIPETUPOBATH
PE3yNIbTaThl MUKPOOHOJIOTUYECKUX, BUPYCOJIOTUUECKUX HCCIIEIOBAaHUH,

gnadems 6A30BBIMU MPECTABICHUSIMU O Pa3HOOOpA3UH OPraHUYECKOro MUpa,
OCHOBHBIMU TOHATUAMH B 00JacTM MHUKPOOHOJOTMM M METOJaMHU H3YUYCHHS
OMOJOTUYECKUX OOBEKTOB C MOMOIIBIO MPUOOPOB M MPUCIIOCOOJIICHUI B IMOJIEBBIX U
7a00paTOpPHBIX ~ YCIOBHUSAX; -  OMOXUMHUYECKMMH U (PU3HOJIOTHYECKUMHU
AKCIIEPUMEHTATBLHBIMH METOJAMU U3YUYEHUSI MUKPOOPTaHU3MOB.
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5. dopMa MNPOMEKYTOUYHOM arrecTaumum uW  ceMmecTp  (bI)
NMPOXO0KICHUA

3auet (9 cemecTp).

JlucuuriiHa peanu3yeTcsl YaCTUYHO ¢ MPUMEHEHUEM JTUCTaHITMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUH.



