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MecTo IMCHUILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOH POrpaMMbl

Jucuumuaa « MUKpOOHOJIOTHS U BUPYCOJIOTHS» OTHOCUTCS K AUCIUIUIMHAM 00s3aTeIbHOMN
gactu bnoka 1. Jucuurmawael (Moaynu) moxnynst buopa3zHooOpasume y4eOHOTO IiaHa OCHOBHOM
npodeccuoHaNbHOW  00pa30BaTeIbHON MPOrpaMMbl  BBICIIETO O0pa3oBaHUS — MPOTPAMMEI
OakanaBpuata 1o HampabiieHuto moarotoBku 06.03.01 buonorusi, HampaBieHHOCTH (TPOQUIIB)
o0Opa3oBaTenbHON porpaMMbl «BHOIKOIIOTHSY, OYHOHN POPMBI 0OYyUESHHS.

JlMcuuIuIiHa ONTUpPAeTCst Ha pe3ylbTaThl 00ydeHus, CHOPMHUPOBAHHBIE B PAMKAX IIKOJIBHOTO
Kypca «bHWoONOTHS» WIM COOTBETCTBYIOIIUX JMCHUIUIMH CPEOHErO MPO(ecCHOHAIBLHOTO
oOpa3oBaHUs, a TaKKe psAga AWCHUILIMH Y4eOHOTO IIaHa, M3YYCHHBIX oOyJarommmucs B 1-5
cemecrpax: Lluronorus, ®PU3noI0TH paCTEHUN.

Pe3ynbTarhl u3ydeHUs IUCHUIUIMHBL SIBJSIOTCS OCHOBOM JJIsl W3y4Y€HUs IUCLMIUIMH U
npoxoxaeHus npaktuk: Cucrema moarotoBku k 'MA, CaHuTapHO-TUTHEHHYECKH MOHUTOPHHT,
CaHuTapHO-3MUJIEMUOJIOTUYECKUN KOHTPOJIb, BHOTEXHOIIOTHS B OXpaHE OKpY)KAloIleW cpeapl,
OcHoBBI OMOTEXHOIOTHY, YueOHasi (03HaKOMUTENbHAsA) IPAKTHKA 10 OMOMOHUTOPUHTY.

1. Ilepeyenr mJIaHUpPYeMBbIX Ppe3yJbTATOB O0y4YeHHsl MO JUCUMIUIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHsI 00pa30BaTeIbHOM MPOrpaMMBbI.

Henbw OCBOCHHS  JUCHUIUIMHBI  «MHKPOOHOJIOTHS W BUPYCOJOTHS»  SIBISICTCS
(dhopMHpOBaHHWE TIPEICTABICHUS O MHKPOOHMOJIOTHHM KaK HAayKH, €€ OONUX KOHIEHIHIX |
METOJIOJIOTHYECKUX BOIPOCAX, M3YYCHHE OCHOB NMPUMEHEHHS IOJIYYCHHBIX 3HAHWHA B Oymymieit
npodeccrun I PemIeHUs HCCIIeI0BATEIbCKIX U MPUKIIAIHBIX 3371a4, ((POPMHPOBAHKE Y CTYICHTOB
IIEJIOCTHOTO TIPEJICTABICHUS O OWOJIOTHYSCKOM Pa3HOOOpa3Wu W CIUHCTBE XKUBOW TIPUPOJIBI,
HAyYHO-apTyMEHTUPOBAaHHOHN MO3HUIIMU B OTHOIIEHUH OXPAHBI MPUPOTHON CPEIbl U PAMOHATBHOTO
MIPUPOIOTIOTH30BAHHS.

3agayaMHOCBOCHUSI  JWCIUIUIMHBI  SIBJSIIOTCS  (OpMUpOBaHME y  CTYACHTOB
€CTeCTBEHHOHAYYHOTO MHPOBO33peHHsS Ha 0a3e TpEACTaBICHHWH KaK O CBOEOOpasuu JKU3HU
MUKPOOPraHM3MOB, TaK W 00 OOmMX 3aKOHOMEPHOCTSX OpPraHM3alid BCEro IKHBOTO;
(dbopMUpOBaHHE TPEICTABICHUA O TJIABHBIX HAMPABJICHUSAX M METOJOJIOTHUYECKUX BOTPOCAX
MUKPOOHOJIOTHHN; U3y4eHHUE MOP(POIOTHUECKOTO U (PYHKIIMOHATBHOTO MHOTOO0pa3Hs MPOKapUOT Ha
OCHOBE COBPEMCHHBIX JIOCTWXKCHWW HayKH; OOyYEeHHE OCHOBHBIM TIpaBWIaM pabOThl B
MHKPOOHOJIOTMYECKON Jlaboparopun, TpeOOBAHUAM TEXHUKH OE€30MAaCHOCTH mpu paboTe ¢
0aKTEepPHOJIOTMYECKHM MaTepuaioM; (HOpMUpOBaHHE IMPEICTABICHHA O COBPEMEHHBIX ACIEKTaX,
NpoOJIEMHBIX BONPOCAaX CHCTEMAaTHKH H (WIOTCHWH MPOKapuoT, 00 OCHOBaxX 3KOJOTHU
MUKPOOPraHU3MOB M WX POJIH B DKOCHUCTEMAaxX, O COBPEMEHHOM NPUMEHEHHUH U TEPCIEKTHBAX
UCIIOJb30BAHUSl JIOCTHXKCHUHA MHKPOOUOJIOTHM B OHOTEXHOJOTMHM, TEHHOW U  KICTOYHOH
WH)XCHEPHUHU, HAPOJHOM XO3SIMCTBE, METUIIHHE.

B pesymbrate OCBOCHHS NpOrpaMMbl OakaiaBpraTa OOYYAIOUIUICS JOJDKEH OBJIAICTh
CIICAYIONIMMHU pe3yJabTaTaMd OOYYCHHUS 10 ITUCHUIUTHHE«MUKPOOHOJIOTHS M BHUPYCOJIOTH» (B
TaOJIUIIEC MPEJICTABICHO COOTHECEHHE 00Pa30BaTENbHBIX PE3YIbTATOB OOYUCHUS TI0 JUCIUILIMHE C
WH/IUKATOPAMU JIOCTH)KCHHUST KOMITCTCHIINH ):

KoMnerenmus u OO0pazoBarenbHbIe PE3YNbTATHI AUCIUTITHHBI

WHIMKATOPHI €€ (aranel GopMHUPOBAHUS AUCIUTUIMHEI)

JTOCTYOKCHHS B JVCITUTUTHHE 3HAeT yMeeT BIIQJICET
YK-2

CriocoOeH onpeensaTh Kpyr

3a/1a4 B pamkax

MOCTABJICHHOW  IEJU U
BBIOMPAaTh  ONTUMAJbHBIC
CHOCOOBl  HMX  pEIICHUs,
UCXOJl W3 JICHCTBYIOIIHUX
MIPABOBBIX HOPM,




HMEIOIIUXCA PECypcoB H
OTpaHUYCHUI

YK 2.1.
COBOKYITHOCTh
B3aHMOCBSI3aHHBIX
00eceunBaroINX
JOCTIDKCHHE ITOCTaBJICHHOM
Leu, HCXOMs u3
JNEUCTBYIOUIUX  IIPAaBOBBIX
HOpM

Omnpenensier

3aj1ad,

YK 2.2. Onpenenser
pecypcHoe  obOecrieueHme
JIIsL JOCTUXKXCHUA

MOCTABJIEHHOM €U

YK 2.3. OneHuBaeT
BEpOSTHBIE PHUCKH n
OTPAaHUYEHUS B PCIICHUH
MOCTAaBJICHHBIX 3a7a4

YK 2.4. Onpenenser
OXKHJaeMble  Pe3yJIbTaThl
pelICHHUsT  MOCTaBJICHHBIX
3a7a4

OIIK-1 Cnocoben
MPUMEHSTh 3HaHHE
OMOJIOTHYECKOTO
paszHooOpasust u
HCIIOJIB30BaTh METOIBI
HaOJII0IEH N,
UICHTU(DUKAIIIH,
KIIacCU(pUKAIUH,
BOCITPOU3BO/ICTBA u
KYJIbTUBUPOBAHUS  JKHUBBIX
OOBEKTOB ISl peIIeHUs

npodeccroHaNbHBIX 3a/ay.

OP-1
TpeOoBaHUs K
OTIPEIICNICHUIO 337134
B paMKax

IMOCTaBIICHHOM IICJIH;

CHOCOOBbl  peleHust
3a7a4 = C  Y4EeToM
JNENCTBYIOLIUX
IIPABOBBIX HOPM,
UMEIOLINXCS
pecypcoB u
OTpPAHUYECHU.

OP-2
dbopMynupoBaTh
npobiemMy, pernieHue
KOTOPOU HaIPsIMYyIO
CBS3aHO C
JOCTHYKEHUEM LIeNTN
MIPOEKTA.

OP-3
OTIPENEIIATh CBA3U
MEXIY
MOCTABJIEHHBIMH
3aJauaMiu U
0’KHJaeMble
pe3yabTaThl UX
pelIeHus.

OP-4
aHAIU3UPOBATH
maH-Tpadux
peanu3aiuy MpoeKTa
B 1I€JIOM U BBIOUpAET
ONTUMAaJIbHBIN
croco0 perieHus
MOCTaBJIEHHBIX
3ajad.




OIIK-1.1 3HAeT OP-5
O0COOCHHOCTH OCHOBHEBIE
OMOJIOTUYECKOTO OMOJIOTUYECKHE
pa3HooOpasus; HOHSATHUS U 3aKOHBI;
pOJIb OTJICTTBHBIX
MOJICKYIISIPHBIX
MEXaHHU3MOB B
MeTabo3Me
IPOKAPHOT;
OIIK-1.2 yMeeT OP-6 OP-7
MOJI30BAThCSl  METOJIaMU | 3HAET KakK paboTaTh C | UCIOJIB30BATh
HaOIroIeH M, y4eOHO#,  yueOHO- | mabopaTtopHOe
UICHTH(DHUKAIIIH, METOIMYECKOM U | obopymoBaHue "
KJTaCCU(UKAITNH; HAyIHOM MaTepUaIbl TUTST
JIUTEPATYPOH, BBINIOJIHEHUS
WHTEpHET- y4eOHBIX u
pecypcamu; UCCIICIOBATEIILCKAX
pabor;
OIlK-1.3 aHAJTM3UPYET OP-8 OP-9 OP-10
B3aMMOICHCTBHUS 0COOCHHOCTH COTIOCTABIISATD, 0a30BBIMH
OpPTraHU3MOB pa3MYHBIX | CTPOCHUS, Pa3BUTHSA, | 0000IIaTh U | METOJIaMU y4eTa
BHJIOB JIPYT C IPYTOM U CO | Pa3MHOKCHHUS UHTEPIPETHPOBATH MUKPODIIOPHI
Cpeloi OOUTaHNS; OakTepuil U UX POJIb | pe3yIbTATHI MTOYBHI, BO3/IyXa,
B MIPUPOJIC U | HaOIOCHMIA Y | BOJIBI, TTUIIIEBHIX
XO3AHCTBEHHOMN HUCCIIEI0OBAaHNUNI MPOJIYKTOB;
JESTEITbHOCTH MUKPOQIIOPHL;
YeII0BEKa,
OIIK-1.4 BJIaEET OP-11
METOIaMH METOJIaMU 1
BOCITPOU3BO/ICTBA U | TSXHUKOU
KYJIbTUBUPOBAHUS  JKUBBIX | IPUTOTOBIICHUS
0OBEKTOB. MUTATEIIbHBIX CPe],
IOCEBa,
KYJIbTHBHPOBAHUS
MHKPOOPraHU3MOB U
IPUTOTOBJICHUEM
MHUKPOCKOITHYECKUX
IpernapaTos;
HaBbIKaMHU pabOTHI B
nabopaTopun
MHKPOOHOJIOTHH;

2. O0beM MCHUILIMHBI (MOAYJSA) B 32a4eTHBIX EJUHULAX C YKa3aHHEeM KOJIH4YeCTBa

aKaJeMHU4Y€CKUX YacCoB,

npenoaasarejaeM (M0 BHAAM Y4eOHBIX

o0y4yarmuxcs.

BBIICJICHHBIX Ha

KOHTAKTHYI0O padorty
3aHATHI) M Ha CaMOCTOATEJbHYI0 padory

o0y4yarmuxcst

C
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3. ConpepxaHue AUCHUIVIMHBI (MOAYJisl), CTPYKTYPUPOBaHHOe MO TemMaMm (pa3aenam) c
yKa3aHUEeM OTBEIE€HHOI0 HA HHUX KOJMYECTBA aKaJeMUYeCKMX YacOB M BHIAOB Y4ueOHBIX
3aHATHI.

3.1. Ykazanue mem (pazoenoe) u omeeoeHHO20 HA HUX KOJIUUECMEA AKAOEMUYUECKUX UACO8 U
6U008 YUEOHBIX 3AHAMUILL

KoanuectBo 4acos 1o
dbopmam oOyueHus

=

HaunmenoBanue paszzaena u Tem

JlexuuoHHEBIE
3aHATUA
JlabopaTopHb
€ 3aHATUS
CamocrosTen
pHas paboTta

Paspnea 1. Ilpeamer U MmeTOABI MUKPOOMOJIOTHH

Tewma 1. McTopust MUKpOOHOJIOTHH.

Tema 2. MukpoOunooruniaeckasi TEXHHUKA.

Pazgen II. Crtpoenme wu Mopdoaoruyeckoe pasHoodpasue
MHMKPOOPraHU3MOB

Tema 1. OCOOEHHOCTH CTPOEHUS MUKPOOPTaHU3MOB.

Tema 2. Mopdostorudeckoe pasHOOOpa3ue MpoKaproT. 4 8 8
Tema 3. IloBepXHOCTHBIE CTPYKTYphl M MEMOpaHHBIA ammapar
OakTepuanbHbIX KieToK. [loaBmkHOCTD OakTepuil.

Tewma 4. [lutonnazma 6akTepuaabHbIX KJICTOK. [ €HOM MpOoKapHoT.
Pazpea I11. Pa3BpuTHe M pa3sMHOKEeHHMEe MUKPOOPraHU3MOB

Tewma 1. KnerouHsrit uki1 OakTepui.

Tewma 2. [Tokosmuecss opMbl OAKTEPHIA. 4 8 8
Tema 3. Poct GakTtepuii B MEepUOIUYECKON KYIbType M HEMpPEpHIBHOMN
KYJIBTYpE.

Paszpnen IV. Mera0Gom3m npoxkapuor

Tema 1. [IpeBpamienne MUKpOOpraHu3MaMu COCTUHEHUM YTiepoa. 4 8 8
Tewma 2. [IpeBpanieHue MUKpOOpraHU3MaMH COEIMHEHUH a30Ta.
Pa3nes V. CucremaTnka npoKapuor. - - 3
Pa3nes VI. Dko10rust MUKpOOPraHu3MoB.

Tema 1. OTHOLIEHHWE MHKPOOPTaHU3MOB KHUCIOpOoay. Mukpodmopa
BO3/1yXa.

Tema 2. OTHOIIEHHE MUKPOOPTaHU3MOB K Bojie. Mukpodiopa BoIblI.
Tewma 3. OTHOLIEHUE MUKPOOPTaHU3MOB K TEMIIEpaType.

Tema 4. OTHOIIEHNE MUKPOOPTaHU3MOB K KUCIIOTHOCTU CPEBI.

Tema 5. Ponp Oakrepuil B JKM3HM 4YeloBeKa. bakTepuanbHble
MH()EKIMOHHBIEC 3a00JIEBaHUSI.

N
N
N

BCEI'O: | 18 30 33




3.2. Kpamkoe onucanue cooepcanus mem (pazoenoe) OucCyuniuHbl

PA3SJEJ I. IPEJMET U METObI MUKPOBHUOJIOT N

OTtkpbiTHEe MUKpOOpranu3MoB A. JleBenrykom. CTaHOBIIEHUE MHKPOOMOJIOTHH KaK HAyKH.
CoBpeMeHHbIE  JOCTIDKEHHSI MHUKPOOMOJIOTHH. METOJbl  KJIIACCHYECKOW  MHKPOOHOJIOTHH:
MHUKPOCKOTIHS, CTepuIM3aLus, KyJIbTUBUPOBAHHUE, XpaHEeHUe MHUKpPOOPTaHU3MOB.
Mukpobuonorndyeckass TeXHUKa. BUIbBI MUKPOOHOIOTHYECKHUX JIaOOpaTOpuii, MpaBuia padoTHl B
HUX.

PA3JIEJI I1. CTPOEHHUE n MOP®OJOT'NMYECKOE PA3BHOOBPA3HUE
MUKPOOPI'AHU3MOB
OcoOeHHOCTH CTPOSHUS MUKPOOpraHu3MoB. Mopdoiorudeckoe pazHooOpa3ue mpoKapuor.
[ToBepXHOCTHBIE CTPYKTYpbl U MeMOpaHHBIN anmapar OakTepuanbHbIX KieToK. CTpoeHue
KJIETOYHOM CTEHKH TpaMIOJOXKUTENbHBIX U TIpamMOTpUIaTeNnbHbIX Oakrepuil. Kryruku.
[MonsmwxHOCTH OakTepuil. Takcucel. l{uromnazma GakTepuanbHBIX KJIETOK. [ €HOM MPOKapHoOT.

PA3JIEJ I11. PABBUTHUE U PASMHOKEHUE MUKPOOPI'AHU3MOB

Knetounsiit nuxn Oakrepuii. Jlenenne. Ilokosuecs hopmbl 6akrepuii. Itansl 00pa3oBaHus
sHpocnop.Poct Oakrepuil B neprHoauveckoil KyjiabType M HempepblBHON KynbType. [IpoTtounoe
KYJIbTUBHPOBAHUE.
HNurepakTuBHas popma: nekmusi-oecena.

PA3BJAEJ 1V. CHUHCTEMATHUKA ITPOKAPHUOT [IIpeBpameHue MHUKpOOpPraHU3Mamu
coeMHeHUN  yriepoma.  Tumbl  OpokeHus.  [IpakTudyeckoe  mpuUMEHEHHE  OaKTepHi,
OCYIIECTBIISOIINX Opoxenue.bakTepranbHbIN (dboTOCHHTE3.
XemocuHTe3upytonmedakrepun. [ Ipespamienue MHKPOOPTraHU3MaAMH COCAMHEHMI azora.
AMMonndukanus, aszorduxcanus, HUTpudukanus, aAcHuTpudukanus.Poar  Oaktepuii B
KPYTrOBOPOTE BEIIECTB M DHEPTHH B Orocdepe.

PA3JIEJI V. OKOJIOT'USI MUKPOOPI'AHU3MOB

OTHollleHWe MHUKPOOPraHU3MOB  KHcIopoay. Mukpodiopa Bosmyxa. Ilokasarenw
CaHUTAPHOTO MHKPOOHMOJIOTHYECKOT0 COCTOSIHUSA BO3ayXa.OTHOIIEHHE MHKPOOPIaHW3MOB K BOJIC.
Muxkpodiiopa Boabl. CaHUTApHO-MHKPOOHOJIOTMYECKast OI[CHKA BOJIBI.

Temnepatypa  Kak  TJIaBHBIA dakTop,  JIMMUTUPYIOIIMH  JKHU3HEICATCIILHOCTh
MHUKPOOPraHnu3mMoB. OTHOIIIEHUE MHUKPOOPIaHU3MOB K TeMIiepatype. OTHOIIICHHE MUKPOOPTaHU3MOB
K KHCIOTHOCTH cpeabl.Poiap OakTepuil B JKM3HM 4eloBeKa. bakrepuaiabHble HHQPEKIMOHHBIC
3a0071€BaHHUs.

PA3JIEJI V. OCHOBbI BUPYCOJIOI'MH

IlonsTe 0 BHUpyce Kak O >XMBOM cymecTBe. OTkpbiTHE BHpYycoB. Pa3Butue ydeHus o
Bupycax. [Ipunnuns! knaccupukanuyu BUpycoB. TakcOHOMUSI 1 HOMEHKIIAaTypa BUPYCOB. [ 'umnoresbl
MIPOMCXOKICHUS U SBOJIIOLUHN BUPYCcOB. Mopdonorus u yapTpacTpykTypa BUpycoB. CTpyKTypa
BUpHOHa. ['eHom Bupyca. OHTOreHe3 BHPYCOB. Penpoaykiuss BHpPYCOB: TpPaHCKPHUIILHUA
PHKconepxamux u JHK-conmepxkamux BHpPYcOB, TpaHCHALMs, perudkanus. Mopdorenes,
CO3peBaHME M BBIXOJl BUpPYCaB M3 KJETOK. THIbl BUPYCHbIX MH(pekuuid. BupycHsie 3a0osieBaHus.
EcrecTBeHHass 3ammura OT BHUPYCHBIX HMH(QEKUMH: amnomnTo3, HWHTEPPEpPOHbI, CHCTEMBI
pectpukuun/moaudukanuu 1 CRISPR/cas, PHK-caitneHncunr.
WntepaktuBHast Gpopma: yueOHas JUCKYCCHSL.



4. IlepevyeHb Yy4eOHO-METOAMYECKOT0 o0ecreyeHUsl VI CAMOCTOSITEJIbHOH PadoOThI
o0yyaiuxcsi Mo JTUCHHILINHE.

OO0mmii 06beM CaMOCTOSTENTFHON PAOOTHI CTYACHTOB N0 JUCHUIUIMHE BKIIOYACT ayIUTOPHYIO
Y BHEAYIUTOPHYIO CAMOCTOATENIbHYIO PadOTy CTYJCHTOB B TEUCHHUE CEMECTPA.

AynuTopHas ~ camocTosATeNbHas ~ paboTa  mogpa3yMeBaeT  BEICHHE  TETpagd IO
1a00paTOPHOMY TPAKTUKYMY, TA€ CTYJCHT OTPaKaeT XOJ KaKIOTO MPAKTHUYECKOTO 3aHATHUS C
YKa3aHHEM pe3yJIbTaTOB OIBITOB (B BHJIE PHCYHKOB, BBIBOJIOB). CTymeHTaMm Ipeiaraercs
BBITIOJTHEHUE TECTOBBIX 33/IaHUI 10 M3yYeHHBIM T€MaM, KOTOPbIE BKIIOYAIOT TEPMHHOJOTHYECKUE
Bompochl. Tekymias arrectalusi C M[EJIbI0 MOHHTOPWMHra KadecTBa OOy4YeHuss W OauibHO-
PEHTHHIOBOM OLEHKH YCIEBAEMOCTH CTYACHTAa IIPEACTABICHA CIEIYIOIIUMH paboTaMu:
BBITIOJTHEHUE JTa00PAaTOPHBIX padOT, pEIIeHHE TECTOBBIX 3a/laHui, ydacTue B « KpyribIx cTomaxy.

st pyOeXHOTO KOHTPOJISI 3HAHWH CTyJEHTaM NpeaiaraeTcs BBITIOJHEHHE KOHTPOJBHOTO
TECTUPOBAHUSA 110 OJIOKY TEM HIIH Pa3/iesioB.

BueayauropHast camocTosiTenpHas paboTa BKIIOYAeT MPUOOPETEHHE CTY/I€HTaMU HaBBIKOB
paboTel ¢ y4eOHOM M Hay4YHO-HCCIIEIOBATENbCKOW JIMTEpPATypoill M ocyllecTBiseTcs: B (opme
MOJITOTOBKH K YCTHBIM JIOKJIa/1aM (MUHH-BBICTYTICHUSIM).

Bonpocul ona camocmoamensvnozo uzyyenus odyuarouumucsa
(npumepnvie memvl munu-evicmynienuil 0na «Kpyenozo cmonay)

1. Pa3Butne muxpoouonorun B XIX Beke. Hayunas pearensHocth @. Kona, P. Koxa, JL
[Tacrepa.

2. Brutag oTedecTBEHHBIX YUICHBIX B Pa3BUTHE MUKPOOHOJIOTHH.

3. Turbl B3aMMOOTHOIIICHU MUKPOOOB B OHMOIICHO3aX.

4. [IpombInieHHOE TPUMEHEHHE MUKPOOPTaHU3MOB.

5. OTtkpbiTHE aHTHOMOTUKOB. COBPEMEHHOE MPOU3BOJICTBO aHTHOMOTHKOB.
6. [TouBeHHbIE U pU30CHEPHBIEMUKPOOHOIICHO3HI.

7. @daxTopsl 3alUTHl OpraHU3Ma YejJoBeKa OT HHPEKIIMOHHBIX areHTOB.

8. Y CTOMYNBOCTH MUKPOOPIaHU3MOB K aHTUMUKPOOHBIM areHTaMm.

9. YcroiunBoCTh OakTepHii K (hakTOpaM BHEIIHEH CpEJIbl.

10.  Mukobakrepuu.

11.  Apxebakrepunu.

12.  bakTepuo3sl pacTEeHUH.

13. HopwmanbHas mukpodopa 4eoBeka.

14. XemoauToTpoHBIEIYOAKTEPHUH.

15.  XemoopranoTpoHbieayOaKTepHu.

16.  Pacnpoctpanenue GoToTpoPHBIX OAKTEPHI B IPUPOJIE.

17. OtkpeiTue BupycoB. Hayunas nearensnocts [[.1. BanoBckoro, M. beliepunka, .
18.  Jleddnepa, Y.Pununa, ®. I Dpenns, ®. ToyopTa.

19.  Bxkiax oTeuecTBEHHBIX YUCHBIX B PA3BUTHE MUKPOOUOJIOTHH.

20. Turbl B3aMMOOTHOIIICHUH MUKPOOOB B OMOIIEHO3aX.

21. [IpoMbIneHHOe TPUMEHEHHE MUKPOOPTaHIU3MOB.

22.  OrtkpbiTHe aHTUOMOTUKOB. COBPEMEHHOE MPOU3BOJICTBO AHTUOMOTHUKOB.
23.  YcToW4MBOCTH MUKPOOPTraHU3MOB K aHTUMHUKPOOHBIM areHTaM.

24.  VYcroiunmBocTh OakTepHii K (pakTopam BHELIHEH Cpe/ibl.

25. MukoOakTepuH.
26.  ApxeOakrepuu.

27. [IpoTuBOBUpPYCHBIE IPETIAPATHI.

28. bakTepno3sl pacTeHHi.

29.  BupycHblil KaHIIEpOTeHE3.

30.  HopwmanbHast Mukpo@iopa yenoBeka.

31.  XemoauToTpodHBIEIyOAKTEPUH.
32.  XeMoopraHoTpodHbIesyOaKTepuu.



33.  Pacmpocrtpanenue ¢doroTpodHBIX Oakrepuii B pUpoJIe.

Pegepar
IIpuMepHBbIil nepedyeHb TeM pedeparoB
1. Pazputue mukpoOmonorun B XIX Beke. Hayunas nesrensHocts ®. Kona, P. Koxa, JL
[Tacrepa.
2. OtkpsiTue BupycoB. Hayunas nestensHocts J.M. VBanosckoro, M. beiiepunka, O.

Jlepdnepa, Y.Punna, ®. [Dpemns, ®. Toyopra.

Bxuiag oTeuecTBEHHBIX YUEHBIX B pa3BUTHE MUKPOOHOJIOTHH.
Turmbl B3aMMOOTHOILIIEHU MUKPOOOB B OMOIIEHO3aX.
[IpomblnIeHHOE TPUMEHEHUE MUKPOOPTraHU3MOB.

OTtkpbiTHE aHTHONOTUKOB. COBpEMEHHOE IPOU3BOICTBO AHTHOUOTHKOB.
Y CTOMYNBOCTH MUKPOOPTaHU3MOB K aHTUMUKPOOHBIM areHTaM.
YcToiunBOCTh OaKkTepHil K (pakTOpaM BHEIIHEH CPEIbl.
MukoOakTepuu.

0.  Apxebakrepun.

11.  IIpoTtuBOBHpYCHBIE NTpENApPaTHI.

12.  BakTepno3bl pacTECHHN.

13.  BupycHBI KaHIIEpOTEHES.

14. HopwmasbHas Mukpoduiopa yenoBeka.

15.  XemonuroTpodHbieayOaKTepHH.

16.  XemoopraHoTpo(hHBIEIYOAKTEPHH.

17.  Pacnpoctpanenue GpotoTpodHbIX OaKkTEpUil B IPUPOIE.

RoOoo~NoOA~®

Ilepeuensv yueono-memoouueckux uz0anuii Kagheopvl no 60npPocam op2anu3auuu
camocmoamenvHoil padomael 00yuarOUUXCc

1. Kpacnonepoa 10.IO., HWnsuna H.A., Kacarkmuna H.M., byrepo H.B.
MukpoOuosiorusi:  yaeOHO-METOIM4YecKoe Tmocobue 1o  mpeaMmery  «MukpoOuonorus u
Bupycojorus» — Mocka: M3garensctBo «DnunTtan, M3narensctBo «Haykan, 2011. — 146 c.

2. HemoBa W.C., bessyoenkoBa O.E., Ilotarypxkuna-Hectepoa H.M. Mertoapl
MHKPOOHOJIOTMYECKUX UCCIIEIOBAHMI: yueOHO-MeToquuecKkoe mocodue. - YibsHock: ®I'BOY BO
«Yal'llY um. U. H. Yiesaaosay, 2017. - 82 c.

5. IlpuMepHbIe OlleHOYHbIE MAaTepPUAJIbI AJI5l TIPOBEAEHUS TEKYIIero KOHTPOJIsl yCIeBaeMOCTH
U MPOMEKYTOUHOIH aTTecTAlMU 00y4aIoIIUXCS M0 TUCIUNTHHE

Opranusanus v NpoBeJeHUE aTTecTaluu DaKajgaBpa

®I'OC BO B coOTBETCTBUU C y4eOHBIM IUTAHOM M pabouell mporpaMmoil AMCHIUILTUHBI
OpPUEHTUPOBAHBI MPEUMYIIIECTBEHHO Ha BBHIPAOOTKY Yy CTYJEHTOB KOMMETCHLUUNH — JTUHAMHUYECKOTO
Habopa 3HAHWUN, YMEHWI, HABBIKOB M JIMYHOCTHBIX KayeCTB, KOTOPBIE «IIO3BOJST» BBITYCKHHUKY
CTaTh KOHKYPEHTOCIOCOOHBIM Ha PBIHKE TPyJa M YCHEIIHO MPO(eCcCHOHANIBHO PEaNn30BbIBATHCS.
TpaauumoHHble cpencTBa 00yUeHHs «COBEPIICHCTBYIOTCS» B PYyCiie KOMIIETEHTHOCTHOTO TMOXO0/a.
VHHOBallMOHHBIE CpeAcTBAa OOydYeHHMs aJanTUPOBaHbl JUIsI TMOBCEMECTHOTO IPHUMEHEHHsS B
POCCUICKOM BY30BCKOM IPAKTHKE.

COOTBETCTBEHHO, OILICHKAa  YpPOBHS  TIOJATOTOBJIIEHHOCTH  CTYAEHTa  IPEANOoJaraer
WCIO0JIb30BaHNE KaK TPAJAUIIMOHHBIX, TAK 1 MHHOBAIMOHHBIX (POPM (TUTIOB, BUJIOB) KOHTPOJISL.

Bce xommereHIMHM TO JaHHOW AUCHUILIMHE (HOPMHUPYIOTCS Ha Ha4daJbHOM (IIOPOTOBOM)
YPOBHE.

Ileqs» mpoBeaeHHMsi aTTecTAMM — IPOBEPKAa OCBOEHHUS 00pa3oBaTENbHOM IMPOrpamMmbl
JMCUUIUIMHBI-IPAKTUKYMa Yepe3 CPOpPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIIbTATOB.



THbI KOHTPOJIA:

Tekymass aTrecTamusi  TPEJICTABICHA  CICAYIONIMMH  pabOTaMH:  BBIOJHCHUE
nabopaTtopHbBIX paboT, pElIeHNEe TECTOBBIX 3aJaHu, yaacTue B «Kpyribix cromaxy.

JlocToMHCTBa TPEAJIOKEHHOW CHUCTEMBbI TPOBEJIEHUS AaTTeCTAllMU: CHUCTEMATHUYHOCTD,
HETMOCPEACTBEHHO  KOppelupyromascs ¢ TpeOOBaHMEM IOCTOSSHHOTO U HENPEPBIBHOTO
MOHUTOPHHIa KadecTBa OOy4YeHHS, a TaKKe BO3MOXXHOCTh OaUTbHO-PEHTHHITOBOW OIICHKH
yCIIEBAEMOCTHU CTYJECHTA.

IIpoMexxyTOYHAS aTTECTALMSA OCYIIECTBIISETCS B KOHIE CEMECTPA U 3aBEpIIACT U3yUCHUE
OJl0Ka pa3/esoB IUCIUIUIMHBI; TIOMOTAeT OICHUTh OoJiee KPYIHBIE COBOKYITHOCTH 3HAaHUW M
YMEHHH, GopMUpPOBAHUE ONIPEICICHHBIX MPO(eCcCHOHAIBLHBIX KOMIIETCHITUHN.

KounTtpoJsbHas paboTa — BRINOTHEHNE TECTOBBIX 33aJJaHUN PYOS)KHOTO KOHTPOJIS.

Hrorosas arrectauus — 3K3aMeH

O1leHOYHBIMH CPEICTBAMU TEKYIIETO OLIEHWBAHUS SIBJISIFOTCS: BBITIOJIHEHHE JTA0OPATOPHBIX
paboT, penieHre TECTOBBIX 3aaHui, ydacTue B « Kpyribix cTosiaxy (IOKIaabl, MUHU-BBICTYTUICHHS )
U T.II.

KoHTpons ycBOEGHMs MaTepualla BEAETCS PEryJsIpHO B TEUEHHE BCETO CeMecTpa Ha
Ja00paTOPHBIX 3aHATHSIX.

CPEJCTBA OIIEHUBAHWNSI,
Ne O6pazoBarenbHbie
WCIIOJIb3YeMbIe TS TEKYIIETO OICHUBAHUS
n/m pe3yabTaThl TUCIUILTAHBI
rmokasaressi (pOPMUPOBAHUS KOMIICTCHIINN
OueHoYHbIE CPeACTBA IS TEKYUIel aTTecTalun
OP-1, OP-2, OP-3, OP-4, OP-
1. | OC-1 Bemonuenue nabopaTopHOi paboTHI 5, OP-6, OP-7, OP-8, OP-9,
OP-10, OP-11
2. | OC-2 Pertrenne TeCTOBBIX 3aaHUI OP-1, OP-2, OP-3, OP-4
3 OC-3 Yyactue B «Kpyribix cronax» (JOKIaIbI, OP-1, OP-2, OP-3, OP-4
MHHH-BBICTYTUICHHS )
OP-1, OP-2, OP-3, OP-4, OP-
4. | OC-4 KontpospHas paboTa 5, OP-6, OP-7, OP-8, OP-9,
OP-10, OP-11
OueHo4YHbIE CPeACTBA IS POMEKYTOYHOH aTTecTanuu (IK3aMeH)
OP-1, OP-2, OP-3, OP-4, OP-
6. | OC-5 Dx3amen B hopMe yCTHOTO coOeceoBaHus 5, OP-6, OP-7, OP-8, OP-9,
OP-10, OP-11

Omnucanue OLNCHOYHBIX CpCACTB, HNPOUCAYPbI W KpPUTCPHUU OLCHUBAHHUA UWHIAUKATOPOB
JOCTIDKEHHMSI KOMIIETCHLUMH Ha Pa3JIMYHBIX IJSTallaX HX (I)OpMI/IpOBaHI/IH B IIpOoHecce OCBOCHUA
O6paSOBaTeHLHOﬁ nporpamMmbl IMPEACTABIICHBI B ®DoHAE OIEHOYHBIX CpCACTB IJId TCKYLICTO
KOHTPOJIA YCIICBAEMOCTH U HpOMe)I(YTOqHOﬁ aTTCCTallkuH 110 JUCHUIIIMHE ((MI/IKp06I/IOHOFPI5{)).

Mamepuansi, ucnons3yemole 0711 MeKyuLez0 KOHMPOJia ycneeaemocmu
odyuarowguxca no oucyuniune

OC-2 TecToBbIe BONIPOCHI /151 TEKYIIEr0 KOHTPOJIS 10 AUCHHUILIMHE
«MHUKPOBUHOJIOT'US»
1. bakrepun ofHOTO BHUJA, BHIPAIICHHBIE B ONPEACNEHHBIX YCIOBHUSAX, HA HCKYCCTBEHHOM
MUTATENbHOM cpe/ie Ha3bIBAIOTCS:
a) yKrcras KynbTypa
0) cepoBap



B) IOIYJIALIUSA
I') LITaMM

2. Y MHOTHX OaKTepHuil MOBEpX KIETOYHON CTEHKH UMEETCS:
a) CyIlepKarcuI

0) criopa

B) Karicyjia

I) LUcTa

3. Ha xaxue nBa moamapcTBa AETUTCS HAPCTBO BUPYCOB:
a) apxebaKTepuu U MUAHOOAKTEPHH

0) 1e30KCHPHOOBHPYCHI U TIPUOHBI

B) JI€30KCHPUOOBUPYCHI U pUOOBUPYCHI

') BUPOU/IbI U BUPHOHBI

4. KonunuectBo Bupyca, coaepkalerocs B eAMHUIIE 00bEMa BUPYCCOJIEpKallero MaTepuarna,
Ha3bIBAETCH:

a) TUTp BUpyca

0) UHJIEKC BUpYyca

B) oO11iee MUKpOOHOE YnCII0

I') MHTHOUpYIoas KOHIEHTpaIs

5. BupycHble uH(peKknuu ¢ COXpaHEHHWEM BHPYCHOIO IeéHOMa B TIeHOME HH(QHUIMPOBAHHON
KJIETKH, XapaKTEepPH3YIOUINeCs JTUTEIbHBIM MEePHOJIOM Pa3BUTHS W Pa3HOOOpa3ueM KIMHHYECKHX
MPOSIBJIICHUM, HA3bIBAIOTCS:

a) OCTphIe

0) XpOHHYECKHE

B) T€HEPAIN30BAHHBIC

') MECTHBIC

6. AnTHOaKTEepUaIbHOE BEIIECTBO, CEKpeTHpyeMoe rpudboM poaa Penicillium, Ob1710 OTKpPBITO

a) K. BanHunem B) A. KimoiiBepom
0) A. ®aemMuHTOM r) JI.1. UBaHOBCKUM
7. JlodoTpuxwu - 310

a) OaKTepHH, UMEIOIINE MHOYKECTBO )KT'yTHKOB TI0 BCEH MOBEPXHOCTH KICTKH
0) GakTepuu ¢ MOHOIOJISIPHBIMITOJINTPUXUAATBHBIM PACIIOJIOKEHUEM KI'yTHKOB
B) OakTepuu ¢ OUIOJISIPHBIM TTOJIUTPUXHATIBHBIM PACIIOIOKECHUEM KI'YTUKOB
r) OAKTEepPHUH C OJTHUM KT'YTUKOM

8. Crnopoo0Opa3yromire 6akTepuu Ha3bIBAIOTCS:
a) banusie

6) Knoctpuanu

B) Bupycsr

r) Y Ganusisl 1 KIOCTPUIUU

9. AHa3po0sI - 310

a) 6aKTepuH, Ui )KU3HEAEATEIbHOCTH, KOTOPBIX HEOOX0 UM aTMOC(HEpHBIH KUCIOPOa
0) 6akTepuu, AJs KUZHEAEATEIbHOCTH, KOTOPBIX T'yOUTEIeH aTMOC(HEPHBIH KUCIOPOa
B) 60JIe3HETBOPHBIE OAKTEpUHU

r) criopooOpasyrolue 6akTepun

10.  OcHoBHas QyHKIHS SHAOCHIOPHI OaKTepuit
a) pa3MHOXKEHHE B) MEepEeKMBaHUE HEOIAroNMpUATHBIX YCIOBUI



0) pacrpocTpaHeHHE ') BEPHO BCE, KpOME a)

11. V¥ a3zordukcupyronux oakrepuii popmMupyercs CMMON03 C KAKUM CEMEHCTBOM pacTeHUN
a) CJIOKHOLIBETHBIE B) TACJICHOBBIC

0) 6000BBIC T') JTWICHHbBIE

12. ['pammnonoxuTenbHbIe OaKTEPUH OKpaLIUBAIOTCS 10 ['pamy

a) (pUoNETOBBII IBET B) HE OKPAIIMBAIOTCS JAHHBIM METO/IOM

0) MaJTMHOBBIH T') 3€JICHBIN

13.  Hnoe Ha3BaHue naHoOaKTEpUit

a) PUKKETCUHU B) apxe0akTepuu

0) GaruLIBI ') MUKOIIJIa3MaMbl

14. Muxkpodnopa Bo3ayxa XapakTepu3yeTcs: OOIIMM MUKPOOHBIM YuciIoM. OHO MOKa3bIBAET

a) o0riee coqepkanue OakTepuil B MOMEIEHUN

6) KoIM4YecTBO GaKTEepHiA, OCEIAONMNMX Ha rmomaps 1 M2 3a 5 MUHYT

B) KONIMuecTBO OakTepuii B 1 M° Bo3yxa

r) 00I1Iee KOJIMYECTBO TEMOJIMTHIECKUX CTPENTOKOKKOB M CTA(HIOKOKKOB B IOMEIICHUHT

15. CanuTtapHO-TIOKa3aTeIbHBIE MHUKpPOOPTaHWU3MBI ~HeOJaromoxyunsi MHUKpodiopa Bo3ayxa
3aKPBITHIX IOMEIIECHUN:

a) o0riee cosepkanre OaKTEPHii B TIOMEIICHUN

0) MHUKPOCKOITMYECKHE TPUOBI

B) KOJIMUECTBO KHUILIEYHOU MATOYKU

r) o011ee KOJIMYECTBO TEMOTUTHUECKUX CTPENTOKOKKOB U CTa(MIOKOKKOB B TIOMEIIEHUN

16. Kpureprem 6100€301MacHOCTH TTOYBBI SBJISICTCS:
a) o0ree cosepkanne OaKTepuid

0) KOJIU-TUTP

B) KOJIU-UHJICKC

) nepppUHTreHC-TUTP

17.  Hopwmoii ass poJHUKOBOK BOABI CUUTACTCS KOJIU-NUHJIEKC

a) "He 6oxee 10 B) He O6oiee 1000
0) He 6oJsiee 100 r) "HEe 6omee 10000
18. bakrepuodaru 3T0:

a) BUPYCHI pacTeHUM B) BUPYCHI OaKTepuit

0) MPUOHBI T') BUPYCHI )KUBOTHBIX

19. I'eneTnyeckuii anmnapar BUpYCOB IIPEJICTABIICH:

a) Tonpko JIHK B) JIu6o IHK, mu6o PHK

0) Tonpko PHK r) He umeroT HU JIHK, au PHK

20. Bupycsl CYMTAIOT )KUBBIMU CYIIECTBAMH, TaK KaK OHU

a) 00pazoBaHbI OENKaMH ¥ HYKICUHOBBIMU B) UMEIOT YHOPSAIOYECHHYIO CTPYKTYypy H
KHCIIOTaMHU CUMMETPUIO

0) cIoCOOHBI B3aUMOICHCTBOBATh C KJIETOYHBIMU T) HMEIOT F'€HOM, CIIOCOOHBI K

MeMOpaHaMU U TIPOHHUKATh B KIETKH CaMOKOTIMPOBAHHIO, 00JIaTAI0T

HaCICACTBCHHOCTHIO U U3BMCHYHUBOCTBIO



21. Bupyc Mmo3an4Hoi 00s1€3HM Tabaka OTKPbUI U U3y4YUJI

a) 1.1.MBanoBckuit B) beitepunr

0) ®nemuHT r) BanoBckuii u beiepunr
HE3aBHCHUMO JIpYT OT Apyra

22. YHUKaNIbHBIM ()EPMEHTOM PETPOBUPYCOB SIBISETCS

a) pubOHyKIIea3a B) peIuInKasa

0) oOpaTHasi TpaHCKPHIITa3a ') IPOTEeHMHKUHA32
23. Kakoe noauapcTBo BUPYCOB SIBISIETCS CAMBIM MHOTOYHCIICHHBIM:

a) /lezoxcupuboBupycsl B) [IprMepHO paBHOE KOJIMUYECTBO
0) PuboBupycsl T') HE 3HaI0

Mamepuanst, ucnoivzyemole 01 RPOMEHCYMOUHO20 KOHMPOJIA YCRECAECMOCHU 00U AIOUUXCA
no oucyuniuHe

OC-5. Dx3ameH B (popMe YCTHOTO codeceJ0BAHUSA

IPUMEPHBINA MTEPEYEHB BOITPOCOB K DK3AMEHY

1. MuxkpoOuonorust kak Hayka. Mcropus mukpo6uonoruu. Hayunas aesrensHocts @. Kona,
JI. Tlacrepa, P. Koxa. OTkpbITHE aHTUOMOTUKOB. OTINYMs OaKTEpHil OT DYKapHOT.

2. Mopdonoruueckre THIIBI OaKTEpU.

3. [ToBepXHOCTHBIE CTPYKTYpbl OaKTepwii: Kamcysia, MHUKPOBOPCHUHKU. JKTYyTHKH Kak

JIOKOMOTOpHBIE opraHouabl Oaktepuil. CTpoeHue OaKTepUaIbHOTO JKryTHKa. [loJABMKXHOCTD
OaxTepuii. Takcucel.

4. CrpoeHrue M C€OCTaB KJIETOYHOW CTEHKH T'PaMIIOJIOKHUTEIbHBIX W TPaMOTPHUIATEIbHBIX
OaxkTepwuil.

5. MeMOpanHbIii anmapaTr Oakrtepuid. [luTommasma OakTepualibHOW KIETKH. bakTepuanbHBIN
reHoM. [Ina3smunel. LutomnnasmMarnyeckue BKIIOYCHHUS.

6. CrocoObl fieneHust OaKTepHid.

7. OO6mras XxapakTepuCTUKA MOKOAMKXCs HopM OakTepHii. DTanbl 00pa3oBaHUs SHIOCIIOP.

8. ®da3pl pocTa OaKTEepWil B MEPUOAMYECKOM KyabType. PocT Oakrepuil B HENMpepbIBHON
KYJIBTYpE.

9. MuKpoopranusMbl, OCYHIECTBIISIOIINE CHOUPTOBOE OposkeHue. XHUMH3M CIHPTOBOIO
OpOXKEHUSI.

10.  bakrtepuu, oCyIIECTBISIOUIUE MOJIOYHOKHUCIOE OpOXKEHHE.

11.  bakrtepuu, OCYIIECTBIAIONINE MAacisSHOKHCIOoe Opokenue. bakrepuu-Bo30yautenn

IIPOITMOHOBOKHUCIIOT'O 6p0)KeHI/I$I. YKCYCHOKI/ICJ'ILIG 6aKTepI/II/I u 6aKTepI/II/I, OCYyHICCTBJIAIONINC
YKCYCHOKHCIIOC 6pO)KCHI/Ie.

12, Mukpoopranusmbl, OCYILECTBIIAIOLUINE OpOXKEHHE IEKTUHOBBIX BEIECTB. AHa’poOHOE
pasioKeHue eJUTI0I03bl OaKTepUsIMU.

13.  Bbakrepuu — a30T(HUKCATOPHI.

14.  bakrepuu — ammonudukaropsl. Hutpudukamus. lenutpudpukanus. XeMOCHHTE3UPYIOIIHe
OaKkTepuu.

15.  CucremaTnka 1 HOMEHKJIATypa MUKpPOOPraHU3MOB. ApxeOaKkTepuH.

16.  bakrepuanbHblif (OTOCHHTES.

17.  OrHomeHue OakTepuil K kuciaopoay. Mukpodmopa Bo3ayxa.

18.  OrtHomenue GakTepuii k Boje. Mukpodgopa BOIbI.

19.  OrHomenue GakTepuii k Temnepatype. OTHOIIEHHE OaKTepHii K KUCIOTHOCTH CPEJIbI.

20.  bakrepuu — B0o30yauTENIN HHPEKIIMOHHBIX 3a00JIeBaHUN YeTIOBEKa.

21. B3anmoerictBie MUKPOOPraHU3MOB U paCTeHUN. bakTepros3sl pacTeHU.

22. MI/IKpOCKOHI/IH KaK KJIaCCUUYECKHI METO[ MI/IKpO6I/IOHOFI/II/I.



23.  MukpoOnoJIOTHYECKUE TUTATEIbHBIEC CPE/IbI.

24.  Meroabl CTEpUIIM3ALINY, IPUMEHAEMbIE B MUKPOOHOJIOT HH.

25.  TlpusnHaku upeHTuduKanuu (kraccudukanum) 6akTepui.

26.  KynbTHBHpOBaHHE MHUKPOOPTraHU3MOB.

27.  TexHHKa OKpacku MUKPOOPTaHW3MOB 10 ['pamy.

28.  TexHHKa NPUTOTOBJICHUS (PUKCHPOBAHHOTO OKPAIIEHHOTO MUKpOIpenapaTa 0aKkTe pui.

29. Texnmka mnoceBa MHUKPO(DIOpPH HA IUIOTHYIO MHUTATENBHYIO CpeAy IOBEPXHOCTHBIM

Coco0OM pacTUpaHUEM.

30.
31.

oceBa MUKPOQIIOPHI MOYBHI HA TNIOTHYIO TUTATEIBHYIO CPELy.

32.

MUKPOCKOTIMYECKHUX TPUOOB) MO KYJIbTYypaJIbHBIM IPU3HAKAM.

TexHuka nepeceBa MUKpOOPraHM3MOB MUKPOOHOJIOIMUECKOM METIEH Ha «KOCOU arapy.
[IpuroroBiieHrie MOYBEHHON CYCIIEH3WU JUIsI MHUKPOOHOJIOTHMUYECKOTO aHAlW3a M TEXHHKA

OmnpeneneHne KadeCTBEHHOTO COCTaBa MHUKPOOPTraHW3MOB (OakTepuii, aKTHHOMHIIETOB,

33. KonuuecTBeHHBIH yueT MUKPOQIIOPHI TOYBBI, BO3IyXa, BOIbI.

34. TexHuka MpUroTOBIEHUS HAKOIUTEIbHOM KYJIbTYPbl MaCJITHOKUCIBIX OaKTEpHA.

35. TexHuka MpUroTOBIEHUS! HAKOIUTEIBHON KYJIbTYpPbl MOJIOYHOKHCIIBIX OaKTEepHil.

36. [IpumeHeHre MHKPOOPraHU3MOB U MHKPOOMOJIOTMYECKUX TPErnaparoB B CEIbCKOM
XO3SIUCTBE.

Kpurtepun oueHuBaHusi 3HAHUH CTYACHTOB 110 JMCUHUILIUHE

B xonIe n3ydeHuss JUCIUTIIMHBI MTOABOISITCS UTOTH PAaOOTHI CTYACHTOB Ha JICKIIMOHHBIX U
a00paTOPHBIX 3aHATHUSIX ITyTEM CYMMHPOBAHHS 3apab0TaHHBIX 0aJTOB B TEUEHHE CEMECTpa.

®opmupoBaHNe 0a/NIbHO-PEITUHIOBOM OLEHKHN PadoThI CTy/IeHTa

Tocelene IMTocenienue Pabora Ha KonTposbHas
neKmHﬁ 1abopaTOpHBIX | J1abOpaTOPHBIX paborta DK3aMeH
1 3aHSITHU 3aHSATUIX
PazbamnoBka _ . B

ST 9x1=9 15x1=150amw10 15x12=180 1x30=32 64 Gara
5 OaimioB B Oayta
2 pabot
S CymmapHb1ii 9 bam10B 24 6amna 204 6amta 300
| MaKCUMaJIbHBI Max max max 236 0ayu1oB 0aJU10B

¥ Oamn max max

Kpumepuu oyenusanus pabomul obyuarowe2ocs no umozam 5 cemecmpa

Ouenka baaasl (3 3E)
«OTIHUYHO» 271-300
«XOPOIIIOY 211-270

«YIAOBIETBOPUTEIHHOY 151-210
«HEYIOBIETBOPUTEIHHO) 150 u meHee

6. Meroquyeckue ykazaHus A/ 00y4ar0IHUXCH 110 OCBOCHHIO JMCIUILIHHBI (MOAYJIsT).

[lo xaxmoil TeMe NUCLUUIUIMHBI TPEANOJaracTcsi NPOBEICHHE ayIUTOPHBIX 3aHITHH U
caMoCTOsTeNIbHAs paboTa.

[lonroTtoBka M HpOBEAEHUE JIEKUUH, JTa0OPaTOPHBIX 3aHATHI JOJDKHBI MpeaycMaTpUBaTh
OTIpeNieNIeHHBI TOpPsIOK. B M3/I0)keHHM TeopeTHdyeckoro marepuaiga Haumbosee 3(pdexkTuBeH
npoOJeMHBIN MOJAX0/, AKTUBHUPYIOIIMK IO3HABAaTENbHYIO JEATENBHOCTh CTYJIEHTOB. Tpelyercs
NPUMEHEHHE HAaIJIAJHOTO W JIEMOHCTPAIlMOHHOTO Marepuana (Tabiull, BHICOCIOKETOB,
MIPE3EHTALMN U T.I1.).



Jlnst MOArOTOBKH CTYIEHTOB K J1aOOpPaTOPHOMY 3aHSATHIO Ha MPEIbIAYIIEM 3aHSATUU
Mpero/aBaTeNib JIOJKEH OIpPEACTUTh OCHOBHBIE BONPOCHI M MPOOJEMBI, BBIHOCUMBIC Ha
0oOCYKJeHHE, PEKOMCHIIOBATh JIOTIOJHHUTEIBHYIO YUEeOHYI0 W TEPHOJUYECKYIO JIUTEparypy,
paccka3aTh O MOPSIIKE U METOJIUKE €r0 IIPOBEICHHUS.

MeTtonsl TpoBeACHUS JTA0OPATOPHBIX 3aHSATHI: UCCIEAOBATEIBCKUN, BOTIPOCHO-OTBETHEIE,
JMCKYCCUOHHBIC, HAYYHBIX COOOIIEHUH MO OTIENBHBIM BOMPOCAM TEMBI, PEIICHUE YIPAKHEHUH,
TECTOB M Jpyrue. JlesarensHOCTh TMpenojaaBaTesis MNpU TPOBEICHUU JIAOOPATOPHBIX 3aHSITHI
HalpaBJieHa Ha COBEPIICHCTBOBAHHE Y CTYIEHTOB WHIMUBUIYAJbHBIX HABBIKOB PEIICHUS
TEOPETUUYECKUX U MPUKIIAJIHBIX 3a/1a4, BEIPAOOTKY HABBIKOB MHTEIUIEKTYAIbHOM paOOTHI.

Ha naGopaTopHBIX 3aHATHSAX CTYICHTAM MpeJiaraeTcsi O3HaKOMJIeHHE ¢ paboToil B
CHEIUATU3UPOBAHHON JTA00PATOPUSIX MHUKPOOUOJIOTHH, TUCTOJIOTUU U LUTOJIOTHH, MOJEKYJISIPHO-
TEHEeTUYECKUX HCcheoBaHuid. B cBs3u ¢ 3Tu HeoOxoaumo oOpamath oco0e BHHMaHHE Ha
coOJTr0/IeHEe TEXHUKU 0€30MaCHOCTH MIPH MPOBEICHUN Ta00PATOPHBIX 3aHSATHH.

B xonme kaxmoro mabopaTopHOro 3aHATHS MPENoJaBaTeIb MOJBOIUT WTOT, PACKphIBas
3Ha4YE€HHE 00CYKTAEMBIX BOIIPOCOB, OLIEHUBAET pa0dOTy, OTBETHI CTY/ICHTOB HA 3aHITHHU.

MeToauyeckne peKOMEHIAUNU CTYIeHTY

B cootBercTBUM C yueOHBIM IUIAHOM CHELMAIBHOCTH AUCHUIUIMHA «MUKpOOHOIOTH
M3y4aeTcs CTyJeHTaMH OYHUKaMU B 5 ceMecTpe.

VYcmennoe u3ydeHue Kypca TpeOyeT OT CTYJACHTOB MOCEIICHHS JICKITUH, aKTUBHON PabOTHI
Ha JIabOpaTOPHBIX 3aHATUSIX, BBHIIIOJHEHUS BCeX YUeOHBIX 3aJaHUN IMpernojaBaTelis, 03HAKOMIICHUS
1 paboThI ¢ 0a30BBIMH yU€OHMKAaMU, OCHOBHOW U JOMOJHUTENILHOM TUTEpaTypoit

Jlexuu no gucuuminHe «MUKpoOHOIOTHs UMEIOT 0030PHBIN XapaKTep U CIIOCOOCTBYIOT
(hOpMUPOBAHUIO HABBIKOB PAOOTHI C HAYYHOW JIMTEpaTypoil. B KOHIIE JIEKIIMW TpernojaaBaTellb
OCTaBJIIET BPEeMsl JUIsl TOTO, YTOOBI CTYJIEHTHl UMEIH BO3MOXKHOCTh 33JaTh YTOUYHSIOUINE BOMPOCHI
0 U3y4aeMOMY MaTepHuaiy.

[ToaroroBka K J1a0OpaTOPHBIM 3aHATHSAM — BakKHEWIas (opma camMoCTOATEILHON pabOoThI
CTYJICHTOB HaJl HAYYHOW W y4eOHOM nuTeparypoil. Ha mabopaTopHOM 3aHATHU KaXAbIA CTYICHT
MMEEeT BO3MOXKHOCTh IPOBEPUTH TINyOMHY YCBOEHHUS y4yeOHOro MaTepuana, IOKa3aTb 3HAHUE
0a30BBIX MOHATUN M3ydaeMoil AMCUUIUIMHBL PaboTa ¢ MUKpoopraHu3MaMu, MUKpOIpenaparaMmu
MO3BOJISIET CTYJEHTY COCAMHUTDH IOTY4YEHHbIE TEOPETHUYECKUE 3HAHUS C PEIICHHEM KOHKPETHBIX
HCCIIeIOBATENIbCKUX 3aj1ad B 00J1aCTH MUKPOOHOIOTHH.

JlaGopaTtopHble 3aHSATHA B PpaBHOM Mepe HampaBiIeHbl Ha COBEPIICHCTBOBAHUE
WHIUBUAYAIbHBIX HABBIKOB  PEIIEHUS HMCCIEAOBATEIbCKUX 3a/ay, BBIPAOOTKY HAaBBIKOB
MHTEJUJIEKTYaJIbHOM paboThl, MPHUTOTOBICHUS (PUKCHUPOBAHHBIX M HATUPOBAHHBIX IIPENapaToB,
W3YYEHHUS CBONCTB MUKPOOPTaHHU3MOB.

YcrHble MOKIaAbl (MUHH-BBICTYIUICHHSI) JEIAIOTCS MO KAKIOW TeMe C IIeNbI0 MPOBEPKHU
TEOPETUYECKUX 3HAHHI 00YdYarollerocsi, ero CrocOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIC
3HaHU, paboTaTh ¢ THPOPMAITMOHHBIMH PECypcamMH M U3BJIEKATh HY>KHYIO HH(POPMAIIHUIO.

Jloknanel  3aciHyliMBalOTCA B Hayaie JabOpaTOpHOrO 3aHATHS [OCIE HU3YYECHHUS
COOTBETCTBYIOIIEH TeMbl. [Ipo0oKUTENbHOCTD AOKIAZa HE OJDKHA MPEBBINIATh 5 MUHYT. Temy
JOKJIaJia CTYICHT BHIOMPAET M0 JKETaHHUIO U3 TPEUI0KEHHOTO CITUCKA.

[Ipu moAroToBKe AOKIANa CTYAEHT AOJKEH MU3YyYUTh TEOPETHUECKUI MaTepuall, UCHOIb3ys

OCHOBHYIO M  JIONIONHHUTENBHYIO  JUTEpaTypy, COCTaBUTh IUIaH JOKiIaAa  (mepeyeHb
paccMaTpuBaeMbIX UM BOTIPOCOB, OTPAXKAIOIINX CTPYKTYPY U TMOCJIEIOBAaTENbHOCTh MaTepuana),
MOATOTOBUTH TMpe3eHTanuio. [lmaH [goknama HEOOXOAMMO MpeABapUTENbHO COTJIacoBaTh C
MIPENOAABATENEM.
BricTyniienne 10KHO CTPOUTHCS CBOOOJHO, YOEAUTENbHO W apryMeHTHpoBaHo. IIpenonaBaTens
CIIEIUT, 4YTOOBI BBICTYIUIGHHE HE CBOJWIOCH K TPOCTOMY BOCIPOM3BEJICHHIO TEKCTa, He
JIOIIYCKAETCsl MPOCTOE YTEHUE COCTABJIEHHOIO KOHCIEKTA J0KJIaAa. BeICTynaromui Takxke JT0JIKEH
OBITH TOTOBBIM K BOTIPOCaM ayIUTOPUU U JUCKYCCUHU.

BOHpOCLI I CaMOCTOATCIIBHOI'O U3YUCHUSA CTYACHTAMHA YKa3aHbI B m4 HpOF pPaMMBI.



IInanb1 1a00paTOPHBIX 3aHATHH

Ha naGopaTopHBIX 3aHATHUAX CTYACHT JOJDKEH CTPOTO CIIEA0BAaTh MHCTPYKIUSAM U TOPSIKY,
KOTOpBIE OTpenenseT mpemnoaaBaTens. Llens kaxmoil paboTsl eMKO cOpMyIMpoBaHA B HAa3BaHUU
naboparopHoit paboTel. X0 1a00PaTOPHOTO 3aHATHUS MOAPOOHO M3TOKEH B MPAKTUKyMax (CM. 1. 8
[Iporpammsl). Oco0oe BHHMMaHHE HYXHO YACIATH TpeOOBaHHMSIM TEXHUKM Oe3omacHoctH. Ha
71a00paTOPHOM 3aHSATHH KaXAbI CTYJEHT HMMEET BO3MOXKHOCTH IMPOBEPHUTH TIYOWHY YCBOCHUS
y4eOHOTO MaTepuana, MOKa3aTh 3HAHUE IOHATHH, TEPMHHOB, 3aKOHOB, METOJOB (H3UOJIOTHH
pactenmii. OdopmieHue naboOpaTopHO pabOTBI ¢ ONUCAHUEM TMEPEYHS MATEPHAJIOB U
o0opynoBaHus, Xxona paboThl, €€ PEe3yJIbTaTOB U BBIBOJAOB IMPOHM3BOJIUTCS KaXIBIM CTYICHTOM B
CIIELIMAIbHOM TETPaIu.

OC-1JIa6opaTopHas padora Nel.
Paznen 2. Ctpoenne u mopdosoruieckoe pazHoodpa3ue MUKPOOPraHM3MOB

Tema 1. OcoGeHHOCTH CTPOEHNS MUKPOOPTaHU3MOB.
Henb: OCBOUTH TEXHUKH MTPUTOTOBJICHHSI Ma3KOB M Pa3IMYHBIE BHJIBI MUKPOCKOTIHH.
OcHamenue:

1 Kynbrypa kumeunoi nanoyku Ha ckomeHHOM MITA.

2 Kynbrypa cradpmnokokka Ha ckomeHHOM MITA.

3. [IpenmeTHbIe cTeka.

4, Mukpockor.

5 bakrepuosornueckue neTiIm.

6 HaGops! kpacureneit

7 ®dunsTpoBasibHAs Oymara.

8

Tepmocrar.
3amaunue:
1. [IpuroToBUTH HaTUBHBIE U (PUKCUPOBAHHBIE MA3KH.
2. Oxkpacutb pukcupoBaHHbIe npenapaTel MeTogamu I pama, [una-Hunbcena, Heliccepa
3. [IpousBecTr UMMEPCUOHHYIO MUKPOCKOIIHUIO.
4. OueHUT BO3MOXHOCTH MUKPOCKOITUYECKOTO METO/Ia B paMKaX MUKPOOHOIOTHUECKUX
HUCCIIEJOBAHUM.

OC-1 JladopaTopHnas padora Ne2.
Pa3znen 2. Ctpoenne u mopdgoJiornyeckoe pazHoodpa3ue MUKPOOPraHU3MOB

Tema 2. Mopdonoruueckoe paznooOpazue mpokapuor. Tema 3. [loBepXHOCTHBIE CTPYKTYpHl U
MeMOpaHHBIN ammapar OaktepuanbHbIX KieToK. [lomBmwkHocTh Oaktepumii. Tema 4. Iluromnazma
OaKkTepuaNbHBIX KJIETOK. | €eHOM MpOKapHoT.

Henb: OcBouTh METOT U3y4eHUsI MOP(HOIOTHUECKUX U THHKTOPUATILHBIXCBOMCTB.OCBOUTH TEXHUKHU
MIPUTOTOBJICHUSI MAa3KOB pa3JaBJIE€HHOMN U BUCAYEH Karau. OCBOUTH METO/IbI BbISIBJICHUS KIIETOYHBIX
CTPYKTYpP IPOKApHOT.

MHKPOOPIraHU3MOB.

OcHnaiuenue:

Kynbrypa kumeqnoi nanodyku Ha ckouieHHoM MITA.

KynpTypa crapuiokokka Ha ckomeHHOM MITA.

IIpeameTHebIE CTEKIIA.

Muxkpockor.

bakrepuosnornueckue neTim.

HaGops! kpacureneii

dunpTpoBanpHas Oymara.

Tepmocrar.

3agaHue:

ONoG~LNE



[TpuroToBUTH HATUBHBIE U (PUKCHUPOBAHHBIC MA3KH.

OxpacuTh pUKCHUpPOBaHHBIE TIpenapaTsl MeTo0M [ pama.

[IpoussBecT HUMMEPCUOHHYIO MUKPOCKOIIHIO.

OneHuTts MOP(OJIOTHYECKHE U THUHKTOPHAIBHBIE CBOMCTBA MUKPOOPTaHU3MOB.

el A =

OC-1 JIabopaTtopHas padora Ne3.
Paszgea I11. PazBuTHe U pa3MHOkKeHHe MUKPOOPraHM3MOB
Tema 3. Poct GakTepuii B mepruoInYecKOr KyIbType U HEIIPEPHIBHOM KYJIBTYpE.
Henb: OcBOUTH METO/IbI KYIbTUBUPOBAHUS OAKTEPUI HA KUJKUX U IUIOTHBIX MMUTATEIbHBIX CPENIAX.
OcHaiueHue:
[IpoOupku ¢ KyIbTypaMu MUKPOOPTaHU3MOB B KHUJIKOH cperie.
Yamku ¢ MITA.
Yamrku co cpenoit IHm0.
Yamku ¢ dKCA
Yamku ¢ KpoBsSIHBIMarapom
Cpena MIIb.
[IpoOupku co CKOIIEHHBIMAarapoM.
. [IpoOupku ¢ YUCTON KyAbTYypOI KUIIEYHOU MATOYKH.
3ananue:
1. N3yunth ycrnoBus KyJlbTUBHPOBAHUS OaKTepuil HA HCKYCCTBEHHBIX MUTATEIbHBIX Cpeaax.
2. Hayuuthcs onpenensats ¢azbl pocTa 6aKTpHUil Ha UCKYCCTBEHHBIX MUTATENIbHBIX Cpeax.

N GORwWNE

OC-1 JlabopaTopnasi padora Ne6.
Paszpen IV. Mera0om3m npokapuor
Tema 1. [IlpeBpamieHue MUKpOOpPraHM3MamMu  COCIUMHEHUN  yriepona. IlpeBpaimienue
MHUKpPOOPraHW3MaMH COEIMHEHUH a30Ta.

Henb: OcBouth METONBI HACHTU(PUKAIIMK MPOKAPUOT HA OCHOBAHUHU PACIICIUIEHUS CPEN
Kopotkoro psaa ['ucca.OcBouTh MeTObI UICHTUQUKAIMN TPOKApUOT Ha OCHOBAHHUH
paciueryieHuss nenToHoB.OCBOUTh METOJbl KYJbTUBHPOBAHMS M HAECHTU(UKALUKA a’poO0OB H
aHa’po0OB.

OcHauenue:

[IpoOupku ¢ KynbTypaMu MUKPOOPTaHU3MOB B KUAKOU cpejie.

Yamxku ¢ MITA.

Yamku co cpenoi DHA0.

[TpoOupku ¢ KopoTkuM psitoM ['ucca.

[IpoOupku ¢ KynbTypaMu MUKPOOPTaHU3MOB B KUAKOM cpejie.

Yamku [Terpu ¢ KOMOMHUPOBAHHBIM ITOCEBOM aHa3p000OB (MeTo; DopTHEPA)

Yamku ¢ XKCA

Cpena Kutra-Taporim

Yamiku ¢ KpoBsIHBIMarapom

0.  IIpoOupku cO CKOIIEHHBIMArapoM.

1.  IIpoOGupku ¢ YMCTOM KYIBTYPOU KHILIEYHON MATIOUKH.

3ananue:

N3yuuth ycrnoBus pacuieryieHus MeNTOHOB MUKPOOPraHU3MaMHt B a3aTCOAEPIKAIINUX CPEIax.
OneHuTh pe3ynbTaThl pacilerieHHs MEeNTOHOB KakK 3Tan UACHTU(UKAIIUMKA OaKTepui.
Pe3yNbTaThl pacileryIeH s MEeNTOHOB KaK 3Tal UACHTU(UKALUN OaKTepul.

N3yunth ycnoBus KyIbTUBUPOBAHHS a3pO0OB M aHA3POOOB.

HayuuThcs BBIIEHATH UUCTYIO KYIbTYPY a3POOHBIX U aHAYPOOHBIX MUKPOOPTaHU3MOB.

= N o o o

okrwnpPE

OC-1 JIabopaTopHas padora NeS.
Pa3nes VI. Dko10rust MUKpOOPraHu3MoB.
Tema 1. Mukpodnopa Bozayxa. Tema2. OTHoOIIEHHE MUKPOOPIaHHU3MOB K Bojae. Mukpodiopa
Bozbl. Tema 3. Mukpoduiopa mo4BbI.
Lenb: OCBOUTH METO/1bI KAYECTBEHHOTO U KOJIMUYECTBEHHOTO aHAIN3apoo Bo3ayxa. OCBOUTH



MCTOJbI KAYCCTBCHHOT'O U KOJIMYCCTBCHHOT'O YUCTa Hp06 BOJbI. OcBouTth METOJbI KAYCCTBCHHOI'O U
KOJIMYCCTBCHHOI'O YUCTa Hp06 I1IOYBEI.

OcHaiueHue:
1. Yamku ¢ MITA.
2. Yamiku co cpenoit 0.
3. Yamku ¢ XKCA
4. [Tpobupku ¢ KopoTkuM psiom [ucca.
S. Yamku ¢ KpoBsIHBIMarapom
6. [TpoOupky CO CKOIIEHHBIMATrapoM.
3ananue:
1. W3yauTh METOIBI TOCEBA BO3/IyXa Ha UCKYCCTBEHHBIE MIUTATECIBHBIC CPEJIBI.
2. Hay4uTtbcst mpoBOIUTH Ka4eCTBEHHBIN M KOJMYECTBEHHBIN YI€T MUKPOOPTaHU3MOB B
mpo0ax Bo3yxa.
3. Hayuntbcst 1enath BBIBOBI O CaH.-dMHIEMHYECKONH O€30MaCHOCTH BO3AyXa 3aKPBITHIX
ITOMEIIECHUH.
4. W3yauTh METO/IBI ITOCEBA BOJIBI HA HCKYCCTBEHHBIE ITUTATEIBHBIC CPEIbI.
5. Hay4nTtbcst mpoBOIUTH Ka4eCTBEHHBIN M KOJIMYECTBEHHBIN YI€T MUKPOOPTaHU3MOB B
mpo0ax BOJbI.
6. Hayunthcst 1enath BRIBOBI O CaH.-dMHIEMHUYECKON 0€30ITaCHOCTH BOJIBI U3 PA3ITUIHBIX
HCTOYHHKOB.
7. N3yauTh MeTOIbI TOCEBA TIOYBBI HA NCKYCCTBEHHBIE MMUTATEILHBIE CPEJIBI.
8. Hay4nTtbcst mpoBOIUTH Ka4eCTBEHHBIN M KOJMYECTBEHHBIN YI€T MUKPOOPTaHU3MOB B
mpo0Oax MOYBHI.
9. Hayuutbcs nenath BBIBOJBI O CaH.-3MMIEMHUYECKONH O€301aCHOCTH MOYBBI.

OC-4. KonrpoabHasi padora.

TecToBble BONPOCHI ISl py0e:KHOT0 KOHTPOJISA M0 JUCHHUILINHE
«MHUKPOBHUOJIOT'USA U BUPYCOJIOT' USI»

B BOITPOCAX NeNe 1 - 8§ HASOBUTE HOHATUE/TEPMUH
B BOITPOCAX NeNe 8 -30 BEIBEPUTE OJIWH ITPABUJILHBI OTBET

1. Uucras KynbTypa OJHOTO BHJA OakTepuil, BbIBEJCHHAas B OIpPEAEIEHHBIX YCIOBHUSAX,
Ha3bIBaETCs
2. VY MHOrux OakTepuil MOBEPX KJIETOYHON CTEHKH HMEETCs , TIPEeICTaBISAIONIas

clion aMOp(bHOFO CJIM3UCTOro BC€HICCTBA N3 KOMILJICKCA ITOJIMCaXapUuI0B.

3. prnr[a BHUPYCOB, KIIOHAJIbHO PAa3MHOKAKOIIAACA, HMCIOIIAast psAx O6I_I_II/IX IIPU3HAKOB H
3aHUMaromias OHpCI[CJ'IéHHYIO OKOJIOTUYCCKYIO HUIILY —

4, YHUUYTOXKEHHE MHUKPOOpPTaHU3MOB W BHUPYCOB, CIIOCOOHBIX BBI3BATh I/IHq)eKI_II/IOHHHﬁ
nmponece —
5. Meton O6H3py>KCHI/I5{ " OIIPCACIICHUA TPOTUBOBUPYCHBIX aHTUTEI U BUPYCHBIX AHTUTCHOB B

o6pa3uax HCCIICAYEMOI'0 MaTepurajia Ha3bIBACTCA

6. KonnuectBo Bupyca, cojaepikalierocs B eIuHHIe 00bEMa BUPYCCOIEpIKAILEro MaTepuaia,
Ha3bIBaETCS
7. HuzkoMonekymsipHble 3alllUTHBIE PETYIATOPHBIE OEJIKH, CHHTE3UPYIOIIUECS B OpraHu3Me B

OTBCT HaA HH(bHHHpOBaHHC BUPYCOM, Ha3bIBAKOTCA



8. BupycHble nH(]EKINN C COXpaHEHHWEM BHPYCHOTO I€HOMa B T€HOME MH(HIMPOBAHHON KIIETKH,
XapaKTePU3YIOIIUECS JIUTEIbHBIM TEPHOJOM DPAa3BUTHA U Pa3sHOOOpa3sHeM  KIMHHYECKHX
IIPOSIBJICHUM, HA3BIBAIOTCS

9. Hauano "3on0Toro Beka 6akrepuosorun” cBsizaHo ¢ paboTamu

a) A. JleBenryka B) A. ®iemunra

0) ®. Kona r) P. Koxa

10. AnTHOaKTEepHATFHOE BEIIECTBO, CEKpeTUpyeMoe rpudoM pona Penicillium, 65110 OTKpBITO
a) K. BanHunem B) A. KiroiiBepom

0) A. ®remMuHTOM r) JI.1. UBanoBCcKuM

11.  Jlodotpuxu - 310

a) 0aKTepuH, UMEIOLIUE MHOKECTBO )KT'YTUKOB 10 BCEH MOBEPXHOCTU KIJIETKU
0) GaxTepuy ¢ MOHOMNOJISPHBIMIIOJIUTPUXHATIBHBIM PACHOJIOKEHUEM JKIYTHKOB
B) OakTepuu ¢ OUMOJIAPHBIM MOJUTPUXUAIBHBIM PACIIOJIOKEHUEM JKTYTUKOB
r) OaKTepUH C OJHUM KT'yTUKOM

12. 'V rpamoTpHIaTenbHBIX OaKTepuit

a) HeT JIMIONPOTENHOB B) MHOTOCJIOWHBIN MYPENHOBBIN
KOMILIEKC

0) MHOTO TEMXOEBBIX KHCIOT ') OTCYTCTBYIOT TEHX0OEBbI€ KUCIOTHI

13.  Tomnbko 6akTepuy MOTYT HMETh B KQUECTBE 3aIIaCHOTO YIIeBOIa

a) IEJUTION03Y B) TpaHyJie3y

0) Kpaxmai T') TTIUKOTeH

14.  OcHoBHas GyHKITUS SHAOCTIOPHI OaKTepUid

a) pa3MHOXKCHHE B) TIepeXKUBaHHWE  HEOJIArONMPHUSATHBIX
YCIOBUM

0) pactipoCcTpaHEeHHE ') BEPHO BCE, YKa3aHHOE B MyHKTaXx a), 0), B)

15. VYV azordukcupyrommx Oakrepuid (EpPMEHTHBIM KOMILJIEKCOM, BOCCTAHABJIMBAIOIIUM
aTMOC(EepHBIif a30T 10 aMMHAaKa, SIBJIIETCS

a) HUTpaTpeayKTas3a B) HUTPOTEHa3a

0) HUTpUTPEIYKTa3a ') mpoTeas3a

16.  Hurpuduxkaiuio ocymecTBIsIOT OaKTEpUNU CEMENCTBA

a) Azotobacteriaceae B) Bacillaceae

0) Rhizobiaceae r) Nitrobacteriaceae

17.  TI'pammonoxutensHbie OaKkTepuu OTHOCATCS K OTHeny

a) Gracilicutes B) Tenericutes

6) Firmicutes r) Mendosicutes

18.  IlmanoGakTepuu OTHOCATCS K

a) rPaMIOJI0KHUTEIbHBIM OaKTepHsIM B) apxe0aKTepHsM

0) rpaMOTpULIATETbHBIM OAaKTEPUIM ') MUKOIIJIa3MaM

19.  Mukpodopa Bo31yxa XxapakTepusyercss 0OmMUM MUKPOOHBIM yrciIoM. OHO MOKa3bIBaeT

a) oO1iee coaepkaHue 6akTepuil B IOMEIEHUH

6) KOJIMUEeCTBO GaKTepHMii, OcealoMuX Ha MIomanbs 1 M2 3a 5 MUHYT

B) KomMuecTBO GakTepuii B 1 M° Bo3ryxa

r) ol111ee KOJIMYEeCTBO T€MOJIUTHYECKUX CTPENTOKOKKOB U CTa()MIOKOKKOB B TOMELICHUN



20.  Hopwmoii st poTHUKOBOM BOJIBI CUUTAETCS KOJIH-UHACKC

a) e 6omnee 10 B) He Oosree 1000
0) e 6omnee 100 r) He 6onee 10000
21. bakrepuodaru oTKpbLIN
a) @. JIepdnep u [1. Dpom B) JIx.JI. Yorcon u @. Kpukx
0) @. Tyopt u @. JI'Dpemnnn r) ®@. XKakob u XK. Mono
22. Bupycsl yesnoBeKa BIEPBbIE OTKPBLI
a) E. Kacnepckuit B) Y. Puun
0) Ix. Makapu r) ®@. Kosn
23. BUpycChI CYMTAIOT )KUBBIMH CYIIECTBAMU, TaK KaK OHH
a) 00pazoBaHbl OeJKaMHU ¥ HYKJIEHUHOBBIMU B) UMEIOT YHOPSAJOUYEHHYIO CTPYKTYPY U
CHMMETPHIO
KHACIOTaMH
0) crocoOHBI B3aUMOICMCTBOBATH C KJIETOUHBIMU r) HWMEIT TEeHOM, CIIOCOOHBI K
CaMOKOTIMPOBAHHUIO,
MeMOpaHaM¥ ¥ TPOHHUKATh B KJICTKH 0o0JamaroT  HACNIEACTBEHHOCTBIO U
W3MEHYHBOCTHIO

24. Bupyc mo3anyHo#t 6071e3H1 Tabaka UMEET CHMMETPUIO
a) CIIUPATLHYIO B) CJIO)KHYIO
0) UKOCa’IPUUECKYIO ') KyOM4ecKyIo

25. YHUKaNBHBIM (EPMEHTOM PETPOBHPYCOB SBIISETCS
a) puOoHyKIIea3a B) peIUIMKa3a
0) oOpaTHas TpaHCKpHITa3a ') MPOTEUHKHHA3a

26. [TpaBriibHAs TOCIEAOBATEIBHOCTD 3TANIOB OHTOT€HE3a BUpYCa:
a) ajgcopOuus — MPOHUKHOBEHHE B KJIETKY — TPaHCIOKAlUs — PEIUIMKAILMs, PEenpoIyKIus —
cOopka
BHUPYCHBIX YaCTHUI[ U CO3PEBaHUE
0) agcopOuusa — TpaHCIOKAlKs — MPOHUKHOBEHHUE B KJIETKY — PEITUKAIUS, PETPOTyKIIHUSI —
cOOpKa BUPYCHBIX YaCTUIl U CO3PEBAHUE
B) TpaHCJIOKAlUS — aJcOpOIHsl — MPOHUKHOBEHHE B KIETKY — pEIUIMKAlUs, PEIpOAyKLIUs —
cOopka
BHUPYCHBIX YaCTHUI[ U CO3PEBaHUE
I') MPOHUKHOBEHHUE B KIIETKY — aAcOpOLUs — peIuUIHKaIus, penpoAayKIus — TpaHCIOKalus —
cOopka
BHUPYCHBIX YaCTHUI[ U CO3PEBaHUE

27. PHK(-)-Bupychl 00s3aTeIbHO co/iepKaT HhepMeHT
a) IHK-3aBucumyro PHK-nonumepaszy B) TPAHCKpPHUIITa3y
0) PHJIOHYKJIEa3y r) PHK-3aBucumyto JIHK-nonumepazy

28. IIpaBuiibHAs MOCIEAOBATEIBHOCTD ATANOB CTaHAapTHOTO 1ukia [TLP:

a) snonranus uenu JJHK npu 70-75°C — omxur npaiimepos npu 40-60°C — nenarypanus JTHK
pu 90-95°C

0) omxkur npaitmepoB npu 40-60°C — snonranus nenu JJHK npu 70-75°C — nenarypanus JJTHK
pu 90-95°C

B) aenaryparus JJHK npu 90-95°C — snonranus nenu JJTHK npu 70-75°C — omxur npaiiMepoB
pu 40-60°C



r) nenarypauusa JJHK npu 90-95°C — omxur npaiimepos npu 40-60°C — snonranus nenu JJHK
pu 70-75°C

29. O00I0YHBIM BHPYCOM SIBIISICTCS
a) Humanpapillomavirus B) Humanimmunodeficiencyretrovirus
0) Hepatitis A virus r) Tobacco mosaic virus

30. Bupycsl GemieHcTBa OTHOCSTCSI K CEMEUCTBY
a) Poxviridae B) Orthomyxoviridae
0) Rhabdoviridae r) Flaviviridae

7. IlepeyeHb OCHOBHOW M IONOJIHUTEJLHOI yueOHOI JuTepaTypbl, UHTepHeT-pecypcoB,
Heo0X0IMMOii 115l 0CBOEHUS TUCUMILIUHBI.

OcHoBHas JiuTEpaTypa

1. I'epuer, M. B. Mukpo6uonorus: YueOnuk / I'epuer M.B., Unesamenxo H.I'., [llaGyposa JL.H. -
M.:HUIL] UH®PA-M, 2020. - 263 c. (Breiciiee odpa3osanwne: bakanaspuar) ISBN 978-5-16-015357-
5. - Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1081661.

2. Muxkpoo6uonorus : yuebnuk / O.JI. Cunopenko, E.I'. bopucenko, A.A. BanrskoBa, JI.U. Boiino.
— Mocksa :MH®PA-M, 2020. — 286 c. — (Briciiee o6pa3oBanue:bakanaspuar). - ISBN 978-5-
16-009743-5. - Tekcr : anexTponusiit. - URL: https://znanium.com/catalog/product/1227524.

3. ®upcos, I. M. Bupyconorust u 6uorexunonorusi: yueonoe mocooue / dupcos I'.M., Akumona
C.A., - 2-¢ w3n., ponoiHeHHOE - Bousrorpam:Bomrorpamckmit AV, 2015. - 232 c¢. - Tekcr :
anextpouHsid. - URL: https://znanium.com/catalog/product/615175.

JononHuTebHAS TUTEPATypa

1. Kucnenko, B. H. Mukpo6uosorus. Ilpaktukym : ydeO6HOoe mocoome / B. H. Kucmenko. —
Mocksa :MH®PA-M, 2020. — 239 c. — (Bricmiee o6pazoBanue:bakanaspuar). - ISBN 978-5-16-
015071-0. - Teker : anexrponnsiii. - URL: https://znanium.com/catalog/product/1016621.

2. JlutBuna, JI. A. OOmas canutapHas MukpoOuosorus. Yacte 1 : yueOHOe mocobme / JI. A.
JlutBuna. - Hopocubupck : HI'AY, 2014. - 111 c. - Tekcer : smekrponnsii. - URL:
https://znanium.com/catalog/product/516016.

3. Kucnenko, B. H. Mukpo6uosiorus : yueonuk / B. H. Kucnenko, M. III. AzaeB. — Mockga :
NH®PA-M, 2019. — 272 ¢. — (Bricmiee obpa3zoBanue :bakanaBpuar). - ISBN 978-5-16-010250-4.
- Tekcr : anexkrponnsii. - URL: https://znanium.com/catalog/product/1009634.

HNuTepHeT-pecypesl

1. «\OBC ZNANIUM.COM» [Horosop Ne 1718 ot 30.05.2016 ¢ 30.05.2016 mo 30.05.2017 6
000

2. OBC «YuuBepcurerckas oubauoreka onnain» Jlorosop Ne 1010 ot 26.07.2016 c
22.08.2016 mo 21.11.2017 6 000
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Jluct cornacoBaHus paboyeit mporpamMmsl
yueOHOH JUCLUIIIUHEI (PaKTHKH)

Hanpasiaenue nogroroBkn: 06.03.01.5uosnorus

IIpo¢uan: buoskonorus

PaGouas nporpamma: MUKpOGHOIOrUs ¥ BUPYCOJIOTHS
CocraButeas: }0.JO. KpacHonepoBa — YibsHoBck: Yal'TIV, 2024.

[Iporpamma cocTaBleHa ¢ Y4eToM (eAepallbHOTO TIOCyAapCTBEHHOIO
o6pa3oBaTeNbHOrO CTaHAapTa BhICIIEro 00pa3oBaHMA [0  HAlpaBJIEHHIO
noarotoBku 06.03.01. Buosorus yrBepxaAEHHOr0o MHHHCTEPCTBOM 06pa30BaHus U
Hayku Poccuiickoit PezepaLi, i B COOTBETCTBHH C Y4e6HBIM ILIAaHOM.
CocraButenu «~ }0.JO. KpacHonepoBa

(nbonucs)

Pa6ouas nmporpamma y4eGHOM JUCHHMILIAHBI (IIPaKTHKH) 0fj00peHa Ha 3ace/[aHuH

kadeaps! 6MONOTUM U XUMUH & 05 2024 r., nporoxon __ K10
3aBeqyromui Kad)i:ygi/
H.A. JlenrecoBa £ ¥ 1014
Auunas noonuce pacwughposka noonucu dama

Pabouyas mporpamMma y4eOHOH JUCLHMIUIMHBEI (IpaKTHKH) COrjlacOBaHa C
OUONMOTEKOM

CoTtpynuuk 6ubIHOTEK :
/
10.Bb. MapcakoBa B w5 M

r 4
Hiuna nodnuce pacuugposka noonucu dama

Ilporpamma paccMOTpeHa H ofobpeHa Ha 3acellaHdM Y4YEHOI'0 COBeTa
ecTecTBeHHO-reorpapuyeckoro dakyneretra 45 0F 2024 r., IpOTOKON x4
Ipexncenarens YYEHOTO COBETA €CTECTBEHHO-TE0rPahHIECKOro ¢axynbpTeTa

JI.A. ®ponos 49.04 )y g

uu}/wz onuco p dp noonucu dama
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