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l. Hean 1 32024 TUCHUTLIHHBI

Heab: ¢GopmupoBaHuE y CTYACHTOB YMEHUH M HABBIKOB HCIOJIb30BAaHUS Pa3IMYHbIX
MHUKPOOHOJIOTUYECKUX METOJIOB JIJIsl M3YYEHHUs] MUKPOOPIaHU3MOB B JTAOOPATOPHBIX YCIOBUSX,
OBJIa/IEHUE MOJIXOAAMHU JUISl U3YUSHMsI PA3IUUHBIX (PU3HONIOTHYECKUX TPyl MUKPOOPTraHU3MOB,
CHOCOOHOCTH TPUMEHSTHh TOJYYEHHBIE TPAKTHUECKHE YMEHUS W HAaBBIKM JUI PEIICHUS
npodeCCHOHATBHBIX 33J]a4 HAyYHO-HUCCIIE0BATEIbCKOTO THIIA.

3amaun:

— OCBOEHHE METO/I0B IOCTAHOBKU HAKONUTEJIbHON KYJIbTYpPbl, BBIACICHHUS YUCTBIX KYJIbTYP
MHUKPOOPTaHM3MOB  pPa3HbIX  (u3Honorndyeckux  rpymnmn  (yrJIeBOJAOPOJOKHUCIISIONIHE,
LEJUTI0JI030pa3pyILAOIINe, FHTOMONATOI€HHbIE MUKPOOPTraHU3Mbl, MOJIOUHOKHCIIBIE);

— MpUOOPETEHNE 3HAHUH M0 NACHTU(DUKAIITH MUKPOOPTaHU3MOB;

— OCBOEHHUE METOJIOB KOJIMUYECTBEHHOI'O y4yeTa MUKPOOPIaHU3MOB;

— TpuoOpeTeHHe 3HAHWW 10 OIPEICICHUI0 KUHETHYECKUX IapaMeTpoOB MHKPOOHOTO
pocTa;

— OCBOGHHE METOJIOB CTATHCTUYECKON 00pabOTKH JTaHHBIX.

1. MECTO IUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas guctmmimHa b1.B.2 «bonbIol NpakTHKyM 1O TPOMUIIIO» OTHOCHUTCS K
4acTH, HopMUpPYyeMOl ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH.

2.2. Jlns w3y4yeHUs AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS W
HaBbIKM, (OpMHUpPYEMble  MPEIIIECTBYIOIMMU  AMCUUIUIMHAMMU:  «MuUKpoOuojIorus
BUPYCOJIOTHUS, «DK0JI0TH MUKpPOOPTaHU3MOBY, «Puznonorus u OHOXUMHUS
MHUKpPOOpPraHu3zMoB», «llutomorus ¥  cucteMaTuka MMKpPOOpraHusmoBy», «llouBeHHas
MUKpPOOHOJIOTHS ¢ OCHOBaMU OMOMHANKALIII.

2.3. IlepeueHp MOCIEAYIOMMX y4eOHBIX AUCHUILINH, IS KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHMSI U HaBbIKH, (OpMHUpYyEMble JAHHOM Y4eOHOM AMCLUIUIMHON: MPOXOXKJIEHUE y4eOHOU
NpPaKkTUKK (Hay4yHO-HccienoBareiabckass pabdora (NMOJydeHHE TEepPBHUYHBIX HABBIKOB HAay4dHO-
HCCIJIEIOBATENIbCKOM  paboThl)), MPOU3BOJCTBEHHOW NPAKTHUKU (MpakTUKa MO HpouIIko
npoeCCHOHATIBHON JEATeIbHOCTH) M MPEAJUIUVIOMHOM NpakTUKA (B TOM 4YHCIE Hay4yHO-
UCCIIEI0BATENbCKOM paboThl) U BeinonHeHnne BKP.

I11. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUSA
JUCHUIIJTIMHBI

[Tpouiecc OCBOEHMSI IUCUUIUIMHBI HalpaBleH Ha (QOpMHpOBAaHHME KOMIIETEHIMI B
coorBerctBUM ¢ ®I'OC BO u OIl BO no panHoMy HampasieHuto noarotoBku 06.03.01
«buonorusy», npoduns «MUKPOOHOTOTHI»:

[IK-1: cnocobeH wucmonb3oBaTh 0a30BbIE TEOPETHUECKHWE 3HAHHUS O Pa3zHOOOpa3uH
MUKpPOOPTraHU3MOB, HUX CTPOEHUH, (QU3NOJIOTUH, MeTadoJu3Me, TeHETHKE, CHUCTEMaTHKE,
0COOEHHOCTSIX PACHPOCTPAHEHUsI B PaA3IMYHBIX Cpelax OOHMTaHUS, POIM B JKOCHUCTEMaX M
O6uocdepe npu pemeHnn npopUIbLHBIX HAYIHO-UCCIEA0BATEIbCKUX 3aa4.

[1K-2: cnocoOeH MNpPUMEHSATh METOJbl BBIJCNCHHS, KYJIbTUBHPOBAHHUS, OMHCAHUS U
UACHTU(DUKAIIMKM ~ MHUKPOOPTraHU3MOB, UCIOJIb30BaTh HABBIKM pPabOTBl C COBPEMEHHOM
anmaparypoil B 1abOpaTOpHBIX M MPOU3BOJCTBEHHBIX YCIOBHSX, OpPraHHW30BaTh padoOTy B
MUKpPOOHOJIOTUYECKUH TaOOPaTOpUM B COOTBETCTBUM C TPeOOBAaHUSAMU 0€30MAaCHOCTU U OXPAHbI
TpyHa.

[IK-3: cmocobeH WHCMmonab30BaTh 3HAHWS 00 OCHOBaX MHUKPOOHOW OHMOTEXHOJOTHH,
CEJICKIIMOHHOW pabOThl M TEHETHYECKOT'O0 KOHCTPYHMPOBAHHUS MHKPOOPTaHU3MOB, HEOOXOAUMBIX
JUI PELIeHUsS MPOMBIIUICHHBIX, CEJIbCKOXO3SHCTBEHHBIX, MEIMIMHCKUX U HKOJOTHYECKUX
npoOJem.



Ilepeyenb MuIaHNpPYeMBbIX pPe3yJIbTATOB 00yUYeHHs MO TUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTEeHIUH

KoMmnerennus HNuauxaropsl PesyiabTaThl 00yyeHus
KOMIIeTeHIN i
TIK-1 WK 11 3HaTh: OCHOBHBIE TAaKCOHOMHYECKHE U (pr3moornieckue
criocobeH ucrons3osath | Vcrompsyer 3HAHMA 0 | TPYHIIBI MUKPOOPTaHU3MOB, 0OCOOEHHOCTH UX MOP(osIorun
0a3oBEIC 3HaHUA 0 | pazHoOOpa3nu 1 (QU3HOIOTHH.
pa3HOO0Opazun MHKpPOOPTaHU3MOB, nX | YMeTb: pasnudarh IO XaAPAKTEPHBIM JUATHOCTHYECKUM
MHKpPOOPIaHH3MOB, UX | CTpOCHUH, ¢dusnonoruy, | mpu3HaKaMm OCHOBHBIE TaKCOHOMHYECKUE u
CTPOCHHH, ¢usnosoruy, | Merabonusme, TeHETHKE, | (PU3UOIOTHUECKHE IPYIITBl MUKPOOPTaHU3MOB.
MeTaboi3Me, TCHETHKE, | CUCTEMaTHKe, OJKOJIOTHM il | BiuajgeTs: crocOOHOCTBIO HCIIOIB30BaTh HPaKTHYECKUE
CHCTEMaTHKe, OCOOCHHOCTSX | pemIeHus NPO(QUIBHBIX HAYYHO- | HABBIKM  JUId  pelleHus  NpoQUIbHBIX  HaydHO-
pacrpocTpaHeHus B | MCCIIEOBATEIBCKUX U | MCCIeOBATENbCKUX U MPOM3BOACTBEHHBIX 33/1a4.
pa3IMyHbIX cpefax OOWTaHMA, | IPOU3BOJCTBEHHBIX 331a4.
polmm B 3KOCHCTEMax W UK k1.2 3HaTh: OCHOBHBIE METOANYECKUE MOAXOIbI, HCTIOIb3yEMbIE
buochepe mpu  pemeHuu | [Ipumenser METOIMYECKHE | MIPH MPOBEICHUH HAyYHO-HCCIEAOBATENbCKOW paboThl B
POQIITHHBIX HAy4YHO- | MOAXOABI JUIA pa3paboTKu U | 00JaCTH MUKPOOHOJIOTHH.
HCCIIEZIOBATEIbCKUX 3aad. MPOBECHUS HAyYHOTO | YMETh: HCIIOIb30BaTh  CIECHHUAIBHBIE METOJHMYECKUC
9KCTIEPUMEHTA. MOAXOMBI ISl peIleHNs GYHIAMEHTAIbHBIX U MPHUKIIAIHBIX
3a71a4d B 00J1aCTH MUKPOOHOJIOTHH.
Brnaners: mnpuemMaMu KJIacCHMYECKMX W COBPEMEHHBIX
METOJIOB HCCIIeIOBAHUS, UCIIOJIb3yEMbIX B
MHUKPOOHOJIOTHH.
WK k13 3HaTh: mpueMbl pPabOTHl ¢ HAy4YHOH M METOIUYECKOU
PaGotaer co chnenuanbHO# | JIMTEpaTypoil B 00J1IaCTH MUKPOOUOIOTHH.
METONMYECKOM  JINTEPATypOH, | YMETh: OCYILECTBIATh MOMCK HAayYHOM U METOJUYECKOU

pedepupyer HaydHBIC TPYIHI,
COCTaBIISIET Hay4YHbIE
AHATUTHYECKHE 0030PBI.

JIUTEpaTyphl MO ONPENEIICHHBIM TeMaM UCCIEIOBaHUS.
BrnanmeTs: HaBBIKaMH aHAIH3a MMOTYYSeHHOH WHpOPMAIIHH.

IIK-2

CIIOCOOEH NPHUMEHSTh METO/IbI
BBIJICTICHUS,
KyJIbTUBUPOBAHUS, OIMCAHUS
" UICHTUHUKALIH
MHKPOOPTaHU3MOB,
HCIIOJIb30BAaTh HABBIKH pa6OTLI
C COBPEMEHHOH amnmnaparypoil

B 71a00paTOPHBIX U
MPON3BOJACTBCHHBIX
YCIIOBHSIX, OpraHu30BaTh
paboty B
MHKPOOHOIOr HUeCKuUit
71abopaToOpUd B COOTBETCTBUH
c TpeboBaHUSIMH
0e30macHOCTH M OXpaHbI
Tpy/a.

HIIK 124
Opranusyer pabory B
MHUKPOOHOJIOTTYECKOH
11ab0paTopuu B COOTBETCTBHU C
TpeOOBaHUAMH OE30MACHOCTH H
OXpaHbI TPY/a.

3HaTh: TIPUHIATIBI OpTaHM3aIN
MHUKPOOHOJIOTMYECKOH naboparopuu,
6e301acHOCTH NPH NPOBEACHUH HCCIIEAOBAHUI.

YMeTh: OpraHm3oBaTh NPOBEACHHE HCCIEIOBAHUH B
MHKPOOHOIIOTHYECKOW JabopaTopud ¢  COONIOICHUEM
TpeboBaHN TEXHUKU OE30TIACHOCTH M OXpaHbl TpyAa.
Brnaners: HOPMaTHBHBIMH JIOKYyMEHTaMH,
periiaMeHTHPYIOIUMHU JIeSITeIbHOCTh
MHUKPOOHOJIOTHYECKOH TabOpaTOpuH.

paboTHI B
TEXHUKY

K g2 3Harh: mpHEeMbl 0TOOpa MpoO, METOMbI ONpPEICICHUS
OcymecTBisier 0T60p mMpod i | KOJTUYECTBEHHOTO u KaueCTBEHHOTO cocTaBa
MHUKPOOHOIIOTHIECKIX MHUKPOOPTaHU3MOB B PAa3JIUYHBIX CyOCTpaTax.
HCCIIe/IOBAHUN; onpezenser | YMeTh: MIPOBOAUTD otbop poo TSt
KOJINYECTBEHHBIN U | MHKPOOHOJIOTHYECKOTO aHau3a; OCYUIECTBIISATh
Ka4eCTBEHHBIX COCTaB | KOJNUYCCTBCHHBIH y4eT MUKPOOPTaHU3MOB; pa3pabaThIBaTh
MHKpPOOPI'aHU3MOB Pa3HbIX | CXEMBbI IOCEBOB JUIsl OIIpe/ieJICHHs] KaYECTBEHHOI'O COCTaBa
cyOcTpaToB. MHUKPOOPTaHU3MOB B UCCIIEIYEMBIX CyOCTpaTax.

Brnagers: MeTomamMu TIPSIMOTO M KOCBEHHOTO ydeTa
MHUKPOOPTaHNU3MOB.

UK mr2s 3HaTh: METOIBI BBIJICIEHNS MUKPOOPTAaHU3MOB Pa3INIHBIX
Hcmonb3yer METOJIbI | TAKCOHOMHUYECKUX U (DU3UOJOTHIECKUX TPYIII, MOJTYICHHS
BBIZICTICHUS, KYJIbTHBUPOBAHUS, | YACTBIX KYJIbTYp, NPHHIOUIBI WX HWACHTUPUKAINH,
UACHTUPUKAITUT CrocoObl KyJIbTUBUPOBAHUS U TIOJJEPKAHUS B aKTHBHOM

MHKPOOPTaHU3MOB M CIIOCOOBI
UX XpaHEeHUsI.

COCTOAHNHU, METOAbI XPaAHCHUA.

YMeTh: BbIACTATE  MUKPOOPraHU3MblI  ONPEACICHHBIX
rpyomn € HUCIOJIb30BAHUEM HPpUHIOHIIA 3JJICKTUBHOCTH U
METOAAa HAKOIUTCIbHBIX KYJIbTYpP, IOJY4YaTb YHUCTHIC
KYJbTYPBbI; OCYHLICCTBJIATH I/II[GHTI/I(l)I/IKaHI/IIO;
HCIIOJIB30BATh METOAbI HEOPOAOJIKUTCIBHOT'O n
JIATECIIBHOTO XPAaHCHNUA MUKPOOPIraHU3MOB, IIPOBOJIUTH UX
AKTHUBAIIWIO ITOCJIC NJIMTCIBbHOTO XPpaHCHUA.




Brnaners: TEeXHMKOW NPHUIOTOBJIEHHS IHMTATENBHBIX Cpel,
MOJIrOTOBKH MHUKpPOOHOIOTHYECKO HOCY Bl u
HHCTPYMEHTapHus AN CTepWIM3aluH;  METOAaMHU
MHUKPOCKOIINYECKUX HMCCIEAOBAHUA MHUKPOOPTaHU3MOB H
TEXHHUKOH MPUTOTOBICHUS W OKPACKH MHUKPOCKOIMHYECKUX

IpernaparoB; TEXHHKOW IIOCeBa  MHKPOOPraHH3MOB;
KOMIUICKCOM METOJIOB, HEOOXONUMBIX JUIl H3y4eHHS
MOP(OJIOTHYECKUX, UTOJOTHICCKHUX, ¢uznomoro-

OMOXMMHYECKUX U APYTUX CBOHCTB MHUKPOOPTaHU3MOB.

Hﬂl{ IIK 2.4
Hpe}lCTaBHHeT PE3YyIbTAThI

MI/IKpO6I/IOJ'IOFI/I‘~IeCKI/IX
HCCJICIOBAaHUN B BHUJEC OTUETA.

3HaTh: CTPYKTypy OT4eTa mo JabopaTOpHBEIM paboTam;
TpeOoBaHus, IpeIbsBIIsieMbIe K 0(DOPMIICHUIO OTYETOB.
VYMeTh: aHANU3UPOBATh PE3YJIBTAThl  HCCIEIOBAHMUM,
MOJIBEpraTh X CTaTUCTUYECKOMI o0OpaboTke,
IPYNIHUPOBATh B COOTBETCTBHH CO CTPYKTYpOW OTYeTa,
JIeNiaTh BBIBOABI IO KaXIOMy OJIOKy JiabopaTopHO#
paboTHI 1 00K BHIBOI.

Bnaners:  mpuemamMm = HamMcaHHsL — OTY4ETOB IO
nma00paTOPHBIM pabotam MHKPOOHOIOTHIECKOTO
popUIIsL.
IIK-3 HIK 531 3HaTh: BaKHEWIIME MHUKPOOMOJIOTHYECKIE IIPOIIECCHI,
criocobeH ucrons3osath | Vcroms3yer TEOPETHUYECKHE | MCIOJIb3yeMble B OMOTEXHOIOTUH;
3HAHMSA 00 OCHOBaX | 3HaHUS O MHUKPOOHMOJIOTMYECKMX | CBOICTBA MMHKPOOPTraHM3MOB — TPOJYIECHTOB, IIyTH
MHUKpPOOHOH OHOTEXHOJIOTHH, | MpOIeccax, OCHOBHBIX | MOJIYyYEHHSI W  HCIIOJb30BAaHHS HEKOTOPBIX IEHHBIX
CENIeKIIMOHHON ~ paboThl W | CBOMCTBAax IITAMMOB- | METabOJINTOB MHUKPOOHOTO TIPOUCXOXKICHUSI.
TEHETUYECKOTO MPOJXYLEHTOB, IEPCIEKTHBHBIX | YMETh: HCIOJB30BaTh TEOPETHYECKUE 3HAHHUS  JUIs
KOHCTPYUPOBaHUSI JU1s1 OMOTEXHOJIOTHH. peuieHust mpodeccHoHaNBHBIX 33/1a4.
MHKpPOOPIaHH3MOB, Bnaners: MeTosmamMu  M3y4eHUs] CBOWCTB  IITaMMOB
HEOOXOMUMBIX [UIsl PELICHUS MHUKPOOPTaHM3MOB, BKHBIX JJIsl OMOTEXHOJIOTHH.
MPOMBIIIJICHHBIX, UK g 3.2 3HaTh: METOAMYECKUE TIOAXOABbL, IMPUMEHSEMbIC IS
CEIIbCKOXO3SIHCTBEHHBIX, [pumensier METO/MYECKHE | TIOMCKA, BBIJENCHUS M OTOOpa MEpCHEeKTHBHBIX IS
MEIUINHCKUX H | MOIXOJBI TUTS MIONCKa, | OMOTEXHOJIOTMM  IITAaMMOB  MHKPOOPTaHH3MOB, U
9KOJIOTMYECKHUX MPOOIIEM. BBIJICIICHUS u oTOOpa | MPOAYKTOB X )KU3HEACSATEIEHOCTH.
TIePCIIEKTUBHBIX IITAMMOB | YMETh: HCIIOJIb30BaTh METOJBI IIOMCKA, BBIICICHHUSA U
MHKPOOPTaHM3MOB, MPOJXYKTOB | OTOOpa  MHKPOOPTaHWU3MOB,  IEPCIEKTHUBHBIX  JUIS
1X )KU3HEJESTEIEHOCTH. OMOTEXHOJIOTHH.
Bnaners: MerogaMu OLEHKHM aKTHBHOCTH IITaMMOB

MHUKPOOPIaHU3MOB-IECTPYKTOPOB, IPOAYLIEHTOB IICHHBIX
METa0OJMTOB M JPYTUX BaXHBIX Ui OMOTEXHOJIOTHUH
MHUKPOOPIaHU3MOB.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

®opMa NPOMEKYTOUYHOM aTTeCTAIUMU: 3a4CT.

KOJIN4YEeCTBA AaKAACMHUICCKHUX JaC0B

O0beM TUCHUILIMHBI COCTABJIAET 8 3aUeTHBIX eIUHHMIIBI, 288 yacoB.

4.1 Conep:kaHue JUCUMILVIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BH/I0B Y4YeOHbIX 3aHATHH M OTBEJIEHHOr0 HA HHUX

Ne Paznen nucouminHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
R
n/H Q| BKJIIOHYAsA CAMOCTOATENIBHYIO paboTy oOyJaromuxcs, | KOHTPOJIsi
§ E MPAaKTUYCCKYIO MIOATOTOBKY U TPYAOCMKOCTb yCHEBaEMOCTI/I/
2 2 (B acax) dopma
o g IPOMEKYTOUHOI
5z, KoHnrtakTHas paboTa npemnogaBaress ¢ =
= 2 arTecTaluu
=S 00yJaromuMucs =
@ % ) (mo cemecTpam)
S S & =
o = " ®
= s = =) S M~
5 Z 2 £ | Jlekuus | Cevmnap/ KoncyabTanus 58
- == TlpakTHYeckoe, € s
| @ = -
Sl & = S aaboparopHoe 8 ®
R a 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. DOxkoJlormyeckue METOJIBI  HCCICIOBAHMS VYcTHbll onpoc
MHUKpPOOHOTHI HPUPOJHBIX W HCKYCCTBEHHBIX (ITMILEBBHIE [IpencraBnenune n
MpOAYKTHI) cyOcTpaToB. IIpsMbie U KOCBEHHBIE METOIBI | 6 25 - 24 - 3aIIuTa OTYeTa 10
KOJINYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB naboparopHoOii padore
2 Tema 2. neHTnduxanus npokapuor VYcTHblif onpoc
6 o5 ) 24 ) IIpencrasnenue u
3allIUTa OTYEeTa 0
nabopatopHoi paboTte
3 Tema 3. Beienenve v uaeHTH(OUKAIIAS AKTHHOMHUIIETOB Vel onpoc
6 o5 ) 24 ) IIpencrasnenue u
3allIUTa OTYEeTa 110
naboparopHoii padore
4 Tema 4. Beinenenune u usydeHue | o o5 ) 24 ) VYcTHBIif onpoc
YTJIEBOJJOPOIOKHUCIISIOIINX MUKPOOPTIaHU3MOB [IpencraBnenue n




3alllUTa OTYETA IO
nabopaTopHOii paboTre

° 3auer
6 Tema 5. BelgencHue — LEIUIHOJIO30PA3PYIIAOLINAX VYcerHbll onpoc
MHKpPOOPTaHU3MOB 28 18 10 [IpencraBnenune n
3aIInTa OTYETa 0
nmabopaTopHOii paboTe
7 Tema 6. Brmenenne, UICHTUQHUKAIUA  KYJIbTYp VYcTHbIH onpoc
SHTOMOTATOT€HHBIX Gakrepuii BUzA Bacillus [IpencraBnenue n
thuringiensis, orieHka UX MAaTOr€HHBIX CBOMCTB 30 18 12 3aI[MTa OTYETA [0
nmabopaTopHOii paboTte
8 Tema 7. BeigeneHue MOJOYHOKHCIBIX OakTepuil u VYceTHbll onpoc
HU3Y4CHHE UX CBOICTB IIpencrasnenue u
28 18 10 3aIlInTa OTYETa 0
nabopaTopHOit paboTre
ITucpMeHHBIE pabOTHI
9 Tema 8. CanutapHO-TIOKa3aTeIbHbBIC MUKPOOPTaHU3MBI YcTHBIM onpoc
IIpencrasnenue u
28 18 10 3allMTa OTYETA I10
nmabopaTopHOii paboTte
10 Tema 9. Onpenenenne YyBCTBUTEJIBHOCTH VYcTHbll onpoc
MHKPOOPTaHU3MOB K aHTHOHOTHKAM 28 18 10 [IpencraBnenune n
3aIInUTa OTYETa 0
s1a00paTOpHOit pabore
11 Tema 10. OmnpeneneHne KHHETHYECKHUX IIapaMeTpoOB YcTHBIH onpoc
pOCTa MUKPOOPTaHU3MOB 28 18 10 [pencraBnenue u

3allIUTa OTYEeTa 10
nabopatopHoi paboTte

3auer




4.2 Il.1aH BHeayIMTOPHOM CAMOCTOSITEJIbHOM Pa00Thl 00YYAIOIIMXCS M0 JUCHUIIINHE

CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKO€ obecreueHne

Onenounoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoeMkocTh CaMOCTOSITETFHON PaOOTHI
Bup camocrostensHON pabOThI CpEICTBO
BBITIOJTHCHHS (qac.)

Tema 1. Dxomornueckue metozasl| IloaroroBka k 1abopaTopHBIM Baruuna O. @®. bonpmol  NpakTHKYyM IO
UCCIIEI0BAHUS MHKPOOHOTBI| 3aHATHAM; IIOJrOTOBKA OTYETA 110 Mukpobuoornn: yiebroe mocobue / O. @. Barmna,
NPUPONHEIX M  HCKYCCTBEHHBIX| TeMe I1abopaTOpHO paboThL. En]f 2%21303053’6’ CM' T Jlysosa. — Hpxyrei: Msn-so
(IHIIeBbIe MPOJYKTEI) CYOCTPaTOB. TpeGoBamus K I[IpakTUKYM MO MHUKpoOHONOTHH: yueb. mocobue s
IIpsiMble H KOCBCHHBIC METOMBI COIEPXKAaHUIO U |cTyn. By3oB / A. U. Herpycos, M. A. Eroposa, JI. M.
6 KOJIMYECTBEHHOTIO ydeTa 26 uen. 1 oopmiiennro  |3axapuyk u ap.; ITox pen. A. M. Herpycosa. — M.:

MHKPOOPTaHU3MOB naboparopHoi |Akazemus, 2005. —

padoTsI 604 c. 5
Baramma O. @®. Manpiii  OpakTHKYM 110
MHUKpoOuonoruu: yd4eb.-meron. mocodme. / O. O.
Bsarunna, H. E. Bykosckas, O. A. XXunkwmnHa. —
Upkytck: U3a-Bo UpkyT. yH-Ta, 2009. — 130 c.

Tema 2. Unentudukanus| IloarotoBka K 1abopaTOpHBIM TpeboBanns k  [Bsrumna  O.  ®.  BONbIIOH — NIPAaKTHKYM 1O
MPOKapHOT 3aHATHSM; TIOATOTOBKA OTYETA MO COJICPIKAHHIO U E“Kgo?;m”om“: YEGGE"GHHOCO&E /I/IO. . B’;/TI“”Ha’
o . . byKOBCKas, A y30Ba. — VIPKYTCK: 311-BO

TeMe 1abopaTOpHOI PabOTHI. O(bopMneHmov WY, 2022, 300 c.
11abopaTopHO [paktukym mo MukpoOwomornw: y4ed. mocobue s
paboTbl cryn. By3oB / A. U. Herpycos, M. A. Eroposa, JI. M.
3axapuyk u ap.; Iloxg pen. A. . HerpycoBa. — M.:

6 29 Hen. 1 Axanemus, 2005. —

604 c.
Bsatunna  O. . Maubrit MPaKTUKYM o
MHKpoOuosoruu: yueb.-meron. mocobue. / O. .

Bsarumna, H. E. BykoBckas, O. A. XXunkwHa. —
Upkyrck: U3n-Bo UpkyT. yH-Ta, 2009. — 130 c.
Mukpo6uosorus : yueb. s cryn. By3os / M. B. I'yces,
JI. A. MuneeBa. — M. : Axagemus, 2006. — 462 c.




CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKO€ obecreueHne

Onenovynoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoemkocTb CaMOCTOSITETFHON PabOTHI
Bua camocrosTensHOM paboTHI CPEICTBO
BBITIOJTHCHUS (qac.)
Tema 3. [ToaroroBka K 1a00PaTOPHBIM Baruuna O. ®. bonpmol  NpakTHKyM IO
Beimenenne w - WOCHTU(HKALWA| 3aHATUSIM; IOATOTOBKA OTYETA IO EHKEO%HOHOFHHZ YI‘Z66§°CHH°°06H6 /I/IO. @. B"I/TI'*HHa’
N . E. Bykogsckast, U. T'. Jlysoa. — Upkyrck: U3n-Bo
AKTHHOMHUIIETOB TeMe 1abopaTOpHOi paGoTHL. ury. 2 0);2. 00 e, Y PKyT
TpeGoBarus K [IpakTUKYM MO MHUKpoOHONOTHH: yueb. mocobue s
COACPIKAHUIO U |ctyn. By3oB / A. U. Herpycos, M. A. Eroposa, JI. M.
6 32 men. 1 oopmiieHuto  |3axapuyk u ap.; Ilox pen. A. U. Herpycoa. — M.:
Ha6opaTopHoﬁ AKa}leMI/IH, 2005. —
padoThI 604 c.
PyKOBOACTBO K  NPAKTUYECKHMM  3aHSATHAM 110
mukpobuonorun / Ilog pen. H. C. EropoBa. — M. :
MI'V, 1983. —
215¢.
Tema 4. IMoaroroBka k 1a60paTOPHBIM TpeboBanus k  [Barumna O. ®. Bombuwoii  IpakTHKYyM 110
Beinenenue u U3ydeHUe| 3aHATUAM; IOATOTOBKA OTYETA 110 CoflepXkanuio 1 |MUKpobHoNoruK: yuebHoe mocobue / O. @. Bariuna,
YIJIEBOIOPOOKUCIIAIOIINX TeMe J1abopaTopHOH PabOTHI. oopmIteHHIO El‘&l;: 2%3;1;03053’({)’ CH' I'. Jlysosa. — Hpxyrek: Msa-so
MHKPOOPTaHU3MOB 11abopaTopHO [pakTtukyMm 1o MuKpoOHomornd: y4ed. mocobOue s
paboTsl cryn. By3os / A. U. Herpycos, M. A. Eroposa, JI. M.
6 35 uen. 1 3axapuyk u map.; [lox pen. A. U. HerpycoBa. — M.:
Axanemust, 2005. —
604 c.
Bstunna 0.0. Boiaenenue u HU3y4eHUe
YIIIEBOIOPOIOKHUCIAFONINX Gaxrepuii: Meron.
ykazanus. — Upkyrck: U3n-so Upkyrcek. yH-Ta, 2010. —
39c.
Tema 5. [ToaroroBka K 1a6OPaTOPHBIM Bsatamra O. @&. bonpmoll  mpakTHKYM IO
Brinenenue 3QHSTHSIM; IOATOTOBKA OTYETA 110 MHUKpoOHosoruu: yuebnoe mocodue / O. ®. Bsatunna,
[IEJUTIOI030pa3pyIIArOIINX TeMe 1abopaTOpHOM PaOOTHI. Enl;: . 2%1;0%;35({), CM. o vions,  Hprvters fyo
MHKpOOPTaHN3MOB TpeGopanmst K [IpakTukymM mo MukKpoOHoIoruu: y4ed. mocoOue ams
COICPIKAHUIO U |ctyn. By3oB / A. U. Herpycos, M. A. Eropoga, JI. M.
7 2 He. 10 oopmiaennio  |3axapuyk m ap.; Ilox pex. A. . Herpycoa. — M.:
Ha60paT0pH0f/i AKaHeMI/Iﬂ, 2005. —
paboThI 604 c.

PyKOBO)lCTBO K MpPaKkTU4ECKUM 3aHATUAM 10
mukpobuonoruu / Ilox pen. H. C. EropoBa. — M. :
MI'Y, 1983. —

215¢
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CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKO€ obecreueHne

Onenovynoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoemkocTb CaMOCTOSITETFHON PabOTHI
Bun camocrositensHON paOOTHI CpeICTBO
BBITIOJTHCHUS (qac.)
Tema 6. Beoinenenue,| Iloaroroska k 1a00paTOpPHBIM Tpebopanus k  |Baranna O. @. Beinenenue, uaeHTHGUKAIUS KyTbTyp
UIeHTUGUKATIIS KYJIbTYP| 3aHSTHAM; [IOArOTOBKA OTYETA 110 conepxanmio u  |Bacillus thuringiensis u ouenka ux matoreHHbix
7  |PHTOMONATOTEeHHBIX GakTepuii| Teme Ta6OPATOPHOI paGOTHL. 5 Hen. 12 odopmrenmto  |cBOHCTB/ O. ®. Baramna, H. E. bykosckas. — Hpkyrex:
. .. . . |A3m-Bo UT'Y, 2003.-51¢
Buga  Bacillus  thuringiensis, 71abopaTopHOI
OLICHKA UX MATOT'€HHBIX CBONCTB paboThI
Tema 7. Ioaroroeka K J1a00paTOPHEIM Bsruppa  O.  ®.  BONbIIOH — NPAaKTHKYM 1O
Brigenenue MOJIOYHOKHUCIIBIX| 3aHATHSIM; IIOJITOTOBKA OTYETA I10 Tpe6oBanns K MuKpoGHOOrHH: yuebHoe nocodue / O. @. BstunHa,
OakTepuil ¥ U3y4eHHE UX CBOICTB TeMe J1abopaTOpHOM pabOTHI. P H. E. byxosckas, H. T Jlysosa. — Hpiyrcx: Msx-so
COIACPKaHUIO U |UT'Y, 2022. — 300 c.
7 8 Hex. 10 oopmiaenuro  |IpakTHKyM MO MHKpOGHONOTHH: ydeb. mocobue st
1abopaTopHON  |CTYA. BY30B / A. . Herpycos, M. A. Eroposa, JI. M.
paGoThI 3axapuyk u ap.; Iloxg pen. A. . HerpycoBa. — M.:
Axanemust, 2005. —
604 c.
Tema 8. Canwnrapro-| IToaroroBka k 1ab0paTOPHBIM TpeboBanns k  [Bsrumna  O.  ®.  BONbIIOH — NPAaKTHKYM 1O
[IOKa3aTeJIbHbIE MUKPOOPIaHU3MBI | 3aHATHSM; IIOATOTOBKA OTYETA 110 COJIEPKAHUIO U EHK]E:’O?;HOHOF i YI‘iIe6IIf°eHH°CO6“e /I/IO. @. B’II/TI‘*HHa’
9] . B OBCKas, A O 30Ba. — KYTCK: 31-BO
TeMe 1abopaTOpHOi paboTHL. 0(1)OpMJ'IeHI/II(i 0. 2 0};; 00 e, Y PKyT
11abopaTopHO [paktukym mo MukpoOwomornm: y4ed. mocoOue st
paboThI cryz. By30B / A. M. Herpycos, M. A. Eroposa, JI. M.
3axapuyk u ap.; Ilog pen. A. U. HerpycoBa. — M.:
7 11 Hen. 10 Axamemus, 2005. — 604 c.
XKapukoa I'. I'. MukpoOuonorus, caHHTapus H
rurueHa numessix npoxykros / I. I'. XKapukosa, A. 1.
KoszeMmuna. - M. : I'enan, 2001. — 253 c.
Termep E. 3. [IpakTukyM 1Mo MHKpOOHOIOTHH : y4eO.
mocobue s cryn. By3os./ E. 3. Temmep, B. K.
HumeHuKkoBa, I'. U. [lepeepsea. — M. : [Ipoda, 2004.
—256¢
Tema 9. Onpenenenne| I[lonroroBka k 1abopaTopHBEIM Barunma  O.  @. bBosnbwoil  mpakTHKyM 10
4yBCTBUTELHOCTH 3aHATHAM; OJATOTOBKA OTYETA T10 TpeGosatis k E”KEO?;V;?(JE)ZZT(Z; YI‘:ISG;OBH;;JSESHQ /I/I(;qur)chﬂI/TI:Zﬁ)
MHKPOOPTaHH3MOB K| TeMe TabopaTopHOil paboTHI. CONIEPKAHMIO U |IT'Y. 2022. — 300 c.
7 AHTHOMOTHKAM 13 uen. 10 oopmiieHHIO  |TIpakTHKYM [0 MHEKpPOOHOIOTHH: yd4eb. Imocobme s
nabopaTopHON  |CTY/. BY30B / A. U. Hetpycos, M. A. Eroposa, JI. M.
paboThI 3axapuyk u ap.; Iloxg pen. A. . HerpycoBa. — M.:

Axanemust, 2005. —
604 c.
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CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKOC obecreueHne

OueHounoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoemkocTb CaMOCTOSITETFHON PabOTHI
Bun camocrostensHON paboThI CpEICTBO
BBITIOJTHCHUS (qac.)

Tema 10. Omnpenenenne| IloaroroBka k 1a00paTOPHBIM TpeOoBanns k. |Bsrumna  O.  @.  BOIbUIOH — NPAaKTHKYM 110
KMHETHYECKUX IIapaMETPOB POCTA| 3aHATUAM; IIOATOTOBKA OTYETA I10 conepkaHmio u  |MUKpoOHonoruu: yyeGHoe nocobue / O. . Batunna,
MHKPOOPTaHU3MOB TeMe 1abopaTOpHOi paGoTHL. odopMIeHHIO EFS]? 2]?));;037013(3’8’ CM' T Jysosa. — Hpyrek: Msn-so
7 15 men. 10 nabopaTopHoH [IpakTUKyM 110 MHKpoOHOJOrum: ydeb. mocobue s
paboThI cryz. By30B / A. M. Herpycos, M. A. Eroposa, JI. M.
3axapuyk u ap.; Ilog pen. A. U. HerpycoBa. — M.:

Axanemust, 2005. —

604 c.

OO6mwmit 00BEM CaMOCTOATEILHON PaOOTHI IO AUCIUILUIMHE (Yac) — 66




4.3 Conepxanue y4eOHOIro MaTepuaJa

Tema 1. DJkojoruyecknme MeTOAbl HCCJIEJOBAHUS MHUKPOOHOTHI NPHPOAHBIX U
HCKYCCTBEHHBIX (MHILEBble NPOAYKTHI) cydcTparoB. IIpsiMble M KOCBEHHbIe MeETO/AbI
KOJIMYECTBEHHOI0 y4eTa MMKPOOPTaHNU3MOB

Meton crexon oOpactanus mo XonogHomy. IIpsMoil MeTo] ydera MHKPOOPTaHHU3MOB
(meton Bunorpaackoro-bpuna). Meron onpeneneHust KoJauyecTBa KIETOK B kamepax ['opseBa-
Toma.

KocBeHHble MeTOJbl KOJMYECTBEHHOI'O Yy4Y€Ta MHUKPOOPraHU3MOB B IPUPOJHBIX U
UCKYCCTBEHHBIX cyOcTpaTtax. Meton Koxa. Meron npenenbHbIX pa3Be1eHUH.

N3yuenne OuOpa3HOOOpa3us  MHKPOOPTaHM3MOB B HCCIENYyeMbIX  CyOcTparax.
OmnpeneneHre KOMUYECTBA CANMPOPHUTHBIX MHUKPOOPTAaHU3MOB (XEMOOPTaHOTETEPOTPOHBIE
0aKkTepuM, aKTMHOMMILEThl, MHUKPOMHULETBHI) MeToJoM Koxa Ha 53JeKTMBHBIX IMTaTENIbHBIX
cpenax. Pacwer OamioB u UWHAEKCOB Ouopa3zHooOpasusi Oakrepuil, aKTHHOMHIETOB,
MHUKpomuIeToB. CTaTucTHdecKas 00padOTKa NOIYUYEHHBIX pPe3yJIbTaToB.

Tema 2. Unentudukanmsi npoKapuoT

Wnentudukanust npokapuor. Cxema uaeHtuukanuu Oaxrepuii. OCHOBHBIE MPHU3HAKH,
UCHIONIb3YEMbIe TpU  UACHTHPHUKAUH. Mopdoaorndyeckue U UUTOJIOTUYECKUE MPHU3IHAKU.
BoisiBnenue kamncyi, crnop, JKIYTMKOB, BHYTPUKIETOUYHBIX BKJIIOYEHHH. THHKTOpHaIbHBIE
npusHaku. Okpacka Oakrepuii mo I'pamy. Tect Ha kucnoroycroitunBocTs. Mopdorenernyeckue
ukibl. KynbTypanabHble IpU3HAKU: OCOOEHHOCTH pPOCTa KYJIbTYpP Ha IUIOTHBIX U JKUJKHUX Cpeax.
®usznonoro-onoxumMuyeckue cpoiictBa. JuddepeHnuanbHO-AMATHOCTUYECKUE CpeAbl s
pasHbIX rpynn npokapuotr. OnpeneneHue gpepMeHTaTUBHON akTHUBHOCTH. KOCBEeHHas olieHKa
MATOTEHHBIX CBOMCTB M307ATOB. OTHOILIIEHHE K (PaKTOpaM Cpejibl: OlpeeeHIe TeMIepaTypHbIX
apaMeTpoB pOCTa, COJIEBOTO Juama3oHa pocTa, OTHOIIEHHE K Kkuciopoxy, pH cpenbl.
Ceponoruyeckue 1 XeMOTaKCOHOMUYECKHe pu3Haku. Onpeaenurenu Oakrepuil. Onpenenurens
Oaxrepuii bepmxu (1997).

Tema 3. BoigesieHue 1 uaeHTH(PUKAIUSA AKTUHOMUIIETOB

OO0mass xapakTepucTUKa aKTHHOMHIIETOB. VICTOUHMKM BBIIETICHUS aKTHHOMUIIETOB WX
pacrpocTpaHeHue B TPUPOJE. OJNCKTUBHBIC CpPEIbl JJs U30JSIMU aKTUHOMHUIIETOB U3
IPUPOJIHBIX cyOcTpaTtoB. OmnpeneneHrne KoJMuecTBa akTHHOMHIIETOB B mouBe. Ctatuctuyeckas
00paboTKa Moay4yeHHbIX JaHHBIX. OCHOBHBIE MPUHIIUIIBI U METOJIBI PAOOTHI C AKTHHOMUIIETAMHU.
Cpenpl u ycnoBus wuHKyOanuu. I[IpuHOUOBI pomoBON UACHTHUPUKAIIMN aKTHHOMMIIETOB.
Mopdosiorusi akTHHOMHIIETOB — OCHOBA YJIOOHBIX M MPOCTHIX KIIOYEH I HACHTH(PUKAINH.
Konnnuu. IloBepxHOCTHBIE CTPYKTYpbl KOHUIuM. OmnpeneneHue xapakrepa pacroyIOKEHUs
KoHuMH. DOpMBI KOHUACHOCIIOB, MX pacrojoxkeHne Ha Tude. OOHapyKEeHHE CIOpPAHTHEB.
MUKpPOCKONMYECKOE HCCIEIOBAHUE CIOPYJIUPYIOUIUX CTPYKTYp. BbIpamiuBanue KyJIbTypbl Ha
MPEIMETHOM CTEKJIE BO BIIaXXKHOW Kamepe. [IpenapaTsl 1l CKaHUPYIOUIEH W MPOCBEYMBAOIIEH
Mukpockormuu. Tum munenusi. CTeneHb pPa3BUTHS BO3AYIIHOTO M CYOCTpaTHOTO MHIICTUSI.
N3yuenne ¢epMeHTaTUBHONW AaKTUBHOCTH AaKTHHOMHIIETOB. MeTabonu3M aKTMHOMHUIIETOB.
AKTHHOMUIIETHI KaK MPOAYIEHTHl aHTHONOTHKOB. OmnpeieieHne aHTHONOTHYECKON aKTHBHOCTHU
AKTHHOMMIIETOB.

Tema 4. BeigesieHue 1 udy4eHue yriieBoI0pOAOKUCIASIOIINX MUKPOOPTraHU3MOB

Cucremaruueckoe pazHOOOpasue YIriIeBOJOPOJIOKUCISIONINX MUKpoopranuzMoB (YOM),
pacrpocTpaHeHue B mpupoje. Jkojorudeckas poiab YOM. Mcnons3oBanue YOM B mporieccax
peMmenuannu Hedrezarps3HeHHBIX cyOcTpaToB. [locTaHOBKa HAKOMHUTEIbHOH KynbTypel Y OM.
Boinenenne uucteix kyapTyp YOM. OnpeneneHue yriieBoAOPOAOKUCIAIONMIEH aKTUBHOCTH U
aJre3MOHHBIX CBOMCTB u30JATOB. MccnenoBanue »smynbrupyromei aktuBHoctd YOM.
Nzyuenune ruapodunbHO-TUIpoPoOHBIX cBOMCTB Y OM.
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Tema 5. BolaesneHue 1e/UTH0J1030Pa3pyIAI X MUKPOOPTraHU3MOB

Llemtrono3opa3pymaronme  MUKpoopranusMel.  Cucremaruueckoe  pasHooOpasme,
MeTaboJIN3M, SKOJIOTHYECKAs POJb LEJUTI0I030pa3pyIIAOIUX MUKPOOPTraHU3MOB. VICTOUHUKH
BhIsesieHus. Omnpenienenre KoJIM4YecTBa HEeIITI0I030pa3pyIIalonIiX MUKPOOPTaHU3MOB B MTOYBE.
Craructuyeckasi 00pabOTKa MOIYYCHHBIX JaHHBIX. Bblienenue yucTex KyabTyp. OnpeneneHue
LEJUTI0JIA3HOM aKTUBHOCTH M30JATOB. CTaTucTryeckast 00paboTka MmosydeHHBIX JTaHHBIX.

Tema 6. Boinesienne, naeHTHPUKANNSA KYJIbTYP 3HTOMONATOIeHHbIX OaKTepuil BUAa
Bacillus thuringiensis, onernka ux NaToreHHbIX CBOMCTB

Hcrounuku BbIICIEHHS SHTOMONATOreHHbIX Oakrepuit Buma Bacillus thuringiensis (BT).
Mertoauka cOopa HaToOJIOrMYECKOro Marepuana. MeTonuka BbIJICIEHUS SHTOMONATON€HHbIX
Oakrepuit. Ilpusnaku, nuarHoctupytomue BT. CnocoObl mMmonayyeHUs YUCTOM KYJIbTYPBHI.
BuyrpusunoBas auddepenunanus BT. Dusnonoro-6MoXuMHUECKHE U CEPOJIOTHYECKUE
metoabl. Metoas! OnorectupoBanus mramMmmoB BT. TIpsiMble 1 KOCBEHHBIE METO/IBI OTIPEACTICHHS
MHCEKTHLUAHON akTuBHOCTH. TectupoBaHue Ha HacekoMmbix. Omnpeaenenue LDsg, LKsg.
Onpenenenne Macchl KPUCTAJUIOB  O-3HIOTOKCHHA. OrmpeneneHne  3K30TOKCHUTEeHHOCTH.
CraTtuctuyeckas 00pabOTKa MOJYYEHHBIX JTaHHBIX.

Tema 7. BoiaejieHHe MOJTOYHOKHUCJIBIX 0aKTepuil U M3yYeHUE UX CBOWCTB

Boigenenue MONOYHOKHCIBIX OaKTepuil W3 MOJIOYHOKHUCIBIX MpoayKToB. Ilomyuenue
HaKOIUTEJIbHOW KYJBTYpBI - IIOCEB MPOO pa3aMyHBIX KHUCIOMOJIOUHBIX MPOIYKTOB B IPOOUPKHU
cO cTepuIIbHBIM 00patom ¢ gobasienueM 10 % stunoBoro cnupra. Beigenenue YucToIX KyJabTyp
MOJIOYHOKHUCIIBIX OakTepuil Ha cpeae bornanosa. [lomyuenue pabounx KyJapTyp IyTeM IOceBa B
POOUPKH CO CTEPHIIBHBIM 00paToM. M3ydeHne MopQoiaoro-KyabTypaabHbIX U THHKTOPHUATBHBIX
IIPU3HAKOB.

UccnenoBanue apomarooOpasyromieil aKTUBHOCTH H30JATOB. KadecTBEHHBIE METOJIbI,
OCHOBaHHBIE Ha CIIOCOOHOCTHU JHaleTHiIa 00pa30BhIBaTh OKPAILICHHBIE COEAMHEHUS B IIETOYHON
cpele: METOJ| OTIeYaTKoB, kauecTBeHHas peakuus ¢ 40%-ubim pactBopom KOH, onpenenenue
YeTBIPEXYIJIEPOJHbIX  COEJUHEHUH 1o KpeaTMHOBoW mpobe. KauecTBeHHBIE MeETOABI
orpezeNieHus: apoMaTooOpa3yroleil akTHBHOCTH MOJIOYHOKHCIIBIX OaKTepuid, OCHOBaHHBIE HA UX
CHOCOOHOCTH YTHIIU3UPOBATh LIUTPATHI.

Omnpenenenne KOIMYeCTBAa MOJIOYHONM KUCIOTHI METOJOM TUTpOBaHus. M3yuenune 3naueHus
AKTUBHON KMCIIOTHOCTH JJISl )KU3HEAEATEIbHOCTU KYJIbTYP MOJIOYHOKHCIBIX OaKTepHii.

HccnenoBaHne aHTarOHUCTMYECKHUX CBOMCTB KYJIbTYP MOJIOYHOKHMCIIBIX OakTepuil B
OTHOILIEHUH TEXHUYECKU BPEIHBIX MHKPOOPIaHM3MOB U OAKTEPHM IpyIIbl KUIIEYHONW MalOYKU
(BI'KII). Merox nyHOK, MEepHEHAMKYISPHBIX HITPUXOB, (UIBTPOBAIBHBIX JHCKOB, arapoBbIX
0JI0YKOB.

Tema 8. CanuTapHo-nokasarejJbHble MUKPOOPTraHU3MbI

CanurapHo-niokazatenbHble  Mukpoopranusmsl (CIIM). I'pynmer CIIM. Omnpenenenue
obmero mukpooHoro yuciaa (OMUY). Ompenenenune CIIM. CaHuTapHO-MHKPOOHMOIOTHYECKOE
uccienoBanue Boasl. OrnpeneneHre MUKpOOHOTro yucia Bojbl. OnpeeneHe KoJu-Tupa U KoJu-
uHaekca. CaHUTapHO-MUKPOOHOJIOTHYECKOE HccieioBaHne MouBbl. OTOOp Mpolb U onpeneneHue
MukpoOHoro umcna. OmpeneneHue KOJIU-TUTpa, MEepOPUHIEHC-TUTPA U KOJIMYECTBa
TepMOPUIBHBIX  Oaktepuil.  CaHMTapHO-MHUKPOOHMOJIOTMYECKOE  MCCIIEJOBAHUE  BOJBI.
Omnpenenenne MUKpoOHOro uyucia BoAbl. OmnpeneneHue KOJIU-THpPa U KOJTU-MHIAEKcA. AHalu3
MUKpodopsl  Bo3ayxa. CenuMmeHTanuMOHHBIH — MeroA. CaHUTapHO-0aKTEpHUOJIOTHUYECKOe
UCCIICIOBAaHME  MHUUIEBBIX  NPOAYKTOB. CaHUTapHO-O0AKTEPUOJIIOTMYECKOE  HCCIEeOBaHUE
peIMEeTOB 00MX0/a U pyK nepcoHana. CtaTucTudeckass 00paboTKa MOTYICHHBIX TAHHBIX.
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Tema 9. OnpenesieHne YyBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K AHTHOMOTHKAM

MeTtonbl ompeAeneHusT YyBCTBUTCILHOCTH MHUKPOOPTaHU3MOB K aHTUOMOTHKaM. Tect-
KynbTyphl. Jlucko-auddy3nonnsiii Meton. Meton cepuitHoro paspeneHus. CTaTHCTHYECKas
00paboTKa JaHHBIX.

Tema 10. OnpenesieHne KUHETHYECKHUX MAPaMETPOB POCTA MUKPOOPTaHU3MOB
OKCIOHEHITMAIBHBIA POCT W BpeMs TreHepanuu. Poct OakTepuit B NEpPHOIUYECKON
kynbType. Kpuas pocra nepuoandeckoit kynpTypbl. ®a3bl pocta. OnpeneneHue napameTpoB
KpuBoil pocta. CKOPOCTh IKCIOHEHIIUATBHOTO pocTa. CTatuctudyeckas 00paboTKa TaHHBIX.

4.3.1. IlepeyeHb cCeMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaOOPATOPHBIX padoT

Ne Ne HaumeHnoBanue TpyaoemkocTs OueHo4yHbIE ®DopmupyemMble
n/H | pa3aena CEeMUHAPOB, (uac.) cpeacTsa KOMIIETEeHIM U
U TeMbI NMPAKTHYECKUX U Bcero N3 Hux (MHIUKATOPHI)
J1a00PATOPHBIX PadoT 4acoB NpaKkTHYecKast
TMOJAT0TOBKA
1 2 3 4 5 6 7
1. Tema 1 DKOJOTHYSCKHE  METOJBI VYeTHbIH onpoc IIK-1
HCCJIEIOBAHUA IIpencrasne- UK rx 1
MHUKPOOHOTHI  TIPUPOIHBIX HHE U 3aIIuTa UK k12
u HUCKYCCTBEHHBIX OTYeTa 110 UK 1k 13
(nmeBsbie MIPOAYKTHI) 24 nmabopaTopHOH MK-2
cybcrparoB. Ilpsimbie u pabote K ko
KOCBEHHbBIE METO/IbI HIIK 1x22
KOJIMYECTBEHHOI'O0  yd4eTa UK 1k 23
MHUKpPOOPIaHU3MOB WK 11k 2.4
2. Tema 2 Wnentudukarms VYeTHbil onpoc TIK-1
MIPOKApUOT IIpencrasne- UK rr 1
HHE U 3aIUTa WK 1k 12
oT4eTa I10 UK rx 13
24 nabopaTopHOH K-2
pabote HIIK x>
UK 122
UK 23
WK 2.4
3. | Tema3 Brinenenue u VYerHeblit onpoc MK-1
HICHTU(UKATIHS IIpencrasne- HIK rr 1
AKTUHOMMIIETOB HME U 3aIUTa WK 1k 12
oTYeTa 1o K 1k 13
nabopaTopHOH K-2
24 pabote HIIK k2
UK pg 2.2
UK rg 23
UK px 2.4
K-3
K 1 3.1
HIIK k5.2
4. | Tema 4 Brigenenne u uzydeHue VYeTHblN onpoc nK-1
YIJIEBOIOPOAOKUCIIIOIIAX [IpencraBnenue UK mr 1
MHUKPOOPTAaHU3MOB U 3aIuTa UK prc 12
oT4eTa 10 UK mr 13
nabopaTopHOH K-2
24 pabote UK 1k
HJIK pikc 2.2
HJIK pikc 23
HJIK k2.4
K-3
WK px 5.1
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HJIK pixc 5.2
5. | Tema 5 Brigenenue YcTHbIH onpoc K-1
LIEJII0JI030Pa3pyLIArOIINX [IpencraBnenue UK rx 1
MUKpPOOPTaHU3MOB U 3a11uTa WK 1k 12
oTYeTa Mo WK k13
nabopaTopHOU MK-2
18 pabore HIK 124
UK 122
UK 123
UK 1k 2.4
MK-3
UK k5.
UK s
6. | Tema 6 Brigenenue, VYceTHbll onpoc K-1
UICHTU(PUKAIUSA  KYJIBTYP [IpencraBnenue UK rx 11
3HTOMONIATOT€HHBIX U 3aIluTa WK 1k 12
Gakrepuii Buma Bacillus oTYeTa 1Mo HIIK k13
thuringiensis, orenka wux n1a00paTOPHOA MK-2
MAaTOTEHHBIX CBOWCTB 18 pabote HIIK k21
UK 1 2.2
UK px 23
HIIK 15 2.4
MK-3
UK k5.1
MK 3.2
7. Tema 7 Brinenenne VYeTHbIH onpoc IIK-1
MOJIOYHOKHUCIIBIX OaKTepHid [IpencraBnenue K rx 1
Y U3Y4YEHHUE UX CBOICTB U 3aIuTa WK 1k 12
oTYeTa o UK 1k 13
nabopaTopHOn K-2
18 pabote MK pxc 2.1
IIuceMenHbBIE UK k22
paboThI HIIK k23
UK 1k 2.4
MK-3
UK k5.1
MK 3.2
8. | Tema 8 CanurapHo- VYcTHsIii onpoc nK-1
IOKAa3aTeJIbHbIE [IpencraBnenue HIK rr 1
MUKPOOPTaHU3MbI Y 3a1uTa WK 1k 12
oTYeTa 1o K 1k 13
18 n1a00paTOPHOA K-2
pabore HIK 2.1
UK g 2.2
UK rgc23
UK 11k 2.4
9. | Tema 9 Onpenenenve VYcTHslii onpoc nK-1
YyBCTBUTEJIBHOCTH [IpencraBnenue UK rx 1
MHKPOOPTaHU3MOB K M 3aIuTa WK 1k 12
aHTHOUOTHKAM oTyeTa I1o WK rx 13
18 J1a00paTOPHOMA K-2
pabore HIK 2.1
UK g 2.2
HIK g 23
HIIK 1k 2.4
10. | Tema 10 | Ompenencnue YcTHBI onpoc K-1
KHHETHUECKUX [IpencraBnenue HIK rx 11
rnapaMeTpoB pocra U 3aI1Ta WK 1k 12
MHUKPOOPTaHU3MOB 18 OT4YEeTa 10 UK 1k 13
nabopaTopHoOn K-2
pabote HIIK k2

MK pixc2.2
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UK ik 23
HJIK ik 2.4
IK-3
MK ik 3.4

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeIbHOE WH3y4YeHHe

CTYJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

Ne Tema 3aganue Dopmupyemas NIAK
n/n KOMIIeTeHIIHUsI

1. | Tema 1. Dkomoruueckue | U3yduth TeOpeTHYECKHH  MaTepHal, IIK-1 HIK pr 1
METO/IbI WCCIICIOBAHUS | HCOOXOMAUMBIH  JUIT  TMOJATOTOBKH K HIK k1>
MUKPOOHOTHl MPUPOAHBIX U | 1aOOPaTOPHOMY 3aHSATHIO: UK 1 13
HUCKYCCTBEHHBIX  (THIIEeBbIe | [IpUHIIMIT SIEKTHBHOCTH. nK-2 UK x>
TIPOJTYKTHI) cyOCTpaToB. | DIIEKTUBHBIC CpEIbl VIS  BBIABICHUS MK x>
IIpsmble W KOCBEHHBIE | pa3HBIX (bu3HONIOrnYecKux rpym UK 125
METOABl  KOJIMYECTBEHHOTO | MHUKPOOPTAaHU3MOB. UK 2.4
y4eTa MUKPOOPTaHH3MOB

2. | Tema 2. Wnentudukamus | M3yuuTh TeOpeTHUYSCKHI  MaTepHal, IK-1 WK k1
[IPOKapUOT HEOOXOOMMBIA IS IIOATOTOBKM K HIK k1>

71a00paTOPHOMY 3aHSTHIO: MK 1 13
HuddepenmanbHO-AMarHOCTHYECKUE nK-2 HIIK 12
Cpeapl ISl Pa3HBIX TPYII TPOKAPHOT. HITK pc 2
OrtHOIICHHE MUKPOOPTaHU3MOB K MK 1k 25
(dakTopam cpenpbl. UK 12 4

3. | Tema 3. Beigenenue wu | M3yuuTh TeOpeTHUYSCKHMI  MaTepual, IK-1 WK k1
UACHTH(DUKAITAS HEOOXOIMMBIA IS IIOATOTOBKM K HIK x>
aKTMHOMMIIETOB 1abopaTopHOMY 3aHATHIO: UK px 13

Mertabonu3M  aKTHHOMMUIICTOB, X nK-2 HIK 2.1
CHUCTEMAaTHYeCKoe  pa3HooOpaswe | UK 2
pacmpoCcTpaHEeHHE B IPUPOJIE. WK i 3
AKTUHOMMIIETHI KaK MPOAYICHTHI UK 1k 2.4
aHTHOMOTHKOB. K-3 WK 3‘]
Cpenpl, HCOIb3yeMbIC IS BHIACICHUS i

aIEFI/IHOMI/IHeTOB. g PR ez

4. | Tema 4. Beimenenne u | U3yuuTh TeopeTHHeCKHid MaTepual, IK-1 WK k1
A3y4YEHUE HEOOXOAMMBIA IS TMOArOTOBKH K WK k12
YTIJIEBOJOPOAOKHUCIAIONINX n1abopaTOPHOMY 3aHSATHIO: UK k13
MHUKPOOPTaHU3MOB CucremaTuyeckoe pazHoobOpazue nK-2 UK k2.

YTIIEBOJI0POIOKUCISIOIITIX HIK 1k 2.
MUKPOOPTaHU3MOB, PacHpOCTpaHECHHUE B HIIK 1 25
TpHpOne. HJIK 11 2.4
Hcnonw3oBanue MK-3 WK 131
YTIIEBOJI0POIOKUCISIOIITIX HJIK 155
MHKPOOPTaHU3MOB B npoleccax

peMeauanumn He(Te3arpA3HEHHBIX

CyOCTpaToB.

ONEeKTUBHBIC CpeAbl IS BBIICICHUS

YTJIEBOZOPOIOKUCISIONTIX

MUKPOOPTaHU3MOB.

5. | Tema 5. Breinenenne | I3yunth  TEOpeTHYECKH  MaTepua, IK-1 UK px 1
LIEJUTIOJI030pa3pyILIAIOIINX HEOOXOOMMBIA IS  IOATOTOBKH K HIK rx 12
MHUKPOOPIraHM3MOB T1a00PaTOPHOMY 3aHSTHIO: HIK rx 13

Cucremarnyeckoe  pasHooOpasue U nK-2 HIIK 12
MeTabOoJIM3M  IIEIJUTIOJI030Pa3PYIAOIIIX MK 2
MUKPOOPTaHU3MOB. MK x5 3
DKojoruyeckas poiib HIIK 11 2.4
LCIITI0JI030pa3spyarommnx HK'3 H,ZZK K31
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MUKPOOPTaHU3MOB. HIK rx 3.0
Cpenbl TUTS BBIJICTICHUS

LEJUTI0I030pa3pyLIaroIIuX

MHUKPOOPTaHU3MOB.

Meronpl  ompeneneHust  IEeJUTI0Ia3HOM

AKTHUBHOCTH MUKPOOPTaHU3MOB.

6. | Tema 6. Boigenenue, | U3yuuts  TeopeTHdeckuid  MaTepuall, IK-1 HIK rx 11
UACHTU(GUKAIUSA  KYJIBTYp | HSOOXOAMMBIH  JUIsl  MOATOTOBKH K HIK k12
9HTOMONIATOI €HHBIX 1a00paTOpHOMY 3aHATHIO: HIK pr 13
Gakrepuii  Buma Bacillus | O6mast XapaKTePUCTHKA K-2 HIK 124
thuringiensis, oreHka uX | SHTOMOIIATOr€HHBIX  OaKkTepuil  BUIA MK x5
HIaTOTCHHBIX CBOMCTB Bacillus thuringiensis. WK i3

Cnemp_ MATOreHHOCTH ¥ MaTOTHITbI B. HIK 171(2-4
?:Jérll?{l:lns * u JpyTHe (hakTopsI TK-3 PR s
naroredsoctu B. thuringiensis. PR s 2
MexanmsMm geiictsus B. thuringiensis na

BOCIPUUMYHBBIX HACCKOMBIX.

IMpemapatel Ha ocHOBe B. thuringiensis.

MeTobl OIEHKHM TAaTOTCHHBIX CBONCTB

B. thuringiensis.

7 | Tema 7. Boigenenne | I3yunth  TeopeTHYECKHil — MaTepual, IK-1 WK k1
MOJIOYHOKHCIIBIX OaKkTepHii U | HeOOXOAUMBIN ISl  TOATOTOBKH K HIK k1>
U3yYEHHUE UX CBOMCTB 1ab0paToOpHOMY 3aHATHIO: WK k13

CucremaTuyeckoe pasHoobpaszue nK-2 HIK 2.1

MOJIOUHOKHCIIBIX OaKTepUi. MK k2>

PacnipocTpanenue B MIPHUPOJIE, UK 3

ECTOIIHI/IKI/I BBIJICTICHUSI. HATK i 24
pENbl, UCIONIb3YEeMble /ISl BBIJICICHUS 3

MOJIOYHOKHCITBIX OaKTEPHH. TK-3 Zgﬁ ZI; ji

8. | Tema 8. CanutapHo- | I3yunTh TEOpeTHYECKH  MaTepuan, IK-1 MK k1
MOKa3aTelIbHbIC HEOOXOAMMBIN  JUI  TOATOTOBKH K HIK k12
MHUKPOOPTraHU3Mbl nabopaTOPHOMY 3aHATHIO: UK px 13

CaHuTapHO-TIOKa3aTebHbIC nK-2 UK k2.
Mukpoopranu3mbl  (CIIM).  TI'pynmst HIK k2.
CIM. HJIK 2
OCHOBHBIE XapaKTEPUCTUKH CAHUTAPHO- ATK 2.4
MOKa3aTeNIbHBIX MUKPOOPTaHH3MOB.

JuddepeHnuanbHo-AHarHOCTHYECKUE

cpensl s Beigenenus CIIM.

9. | Tema 9. Omnpenenenue | M3yuanTs  TEOpeTWYECKUN  MaTepua, TIK-1 HIK rx 11
YYBCTBUTEIBHOCTH HEOOXOAMMBIM  JUI  TMOATOTOBKH K HIIK 112
MHUKPOOPTaHU3MOB K | 1a00OpaTOpHOMY 3aHSITHIO: HIK 113
aHTHONOTHKAM AHTHOHOTHKH. Kiaccuduxarust. nK-2 MK 5.1

MexaHu3M AEHCTBHSL. HIIK 11 25
Meroner OIIpECIICHHS HIIK i 3
YYBCTBUTEIIBHOCTH MHKPOOPTaHHU3MOB K MK 2.4
AHTHOHMOTHKAM.

10. | Tema 10. Omnpenenenue | U3yunTs  TEOpeTHYECKHI  MaTepHall, IK-1 UK px 1
KHHETHYCCKUX IapaMeTpoOB | HEOOXOAMMBIH  JUIsl  MOATOTOBKH K HIK g 12
pOCTa MHUKPOOPTaHU3MOB 71a00PaTOPHOMY 3aHSATHIO: UK k13

OKCMOHEHIIMATIBHBI  POCT H  BpeMs nK-2 MK 1x24
TeHepaIuy. HITK 2
Pocr OakTepuii B  mEpHOIMYECKOH UK x5
KyJIBTYypE. Kpusas pocra HIIK 11 2.4
MIEPUOINIECKON KyIbTyphl. Dasbl pocTa. K-3 ANK ¢ 3‘1
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4.4. MeToan4yeckue yKa3aHHsl M0 OPraHU3aIUU CAMOCTOSITEJIbHON PadOThI CTYIEeHTOB

CamocrosTenbHas paboTa CTYACHTOB SBIISIETCS COCTaBHOM 4YacThi0 y4eOHOTO Impolecca u
UMEEeT LENbI0 3aKperjieHHe M yriyOJeHHe TMOJIYYeHHBbIX 3HAaHUW M HaBBIKOB, IOUCK H
npuoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBIMOJHEHHE Y4YeOHBIX 3aJaHUi, MOArOTOBKY K
MPEACTOALMM 3aHATHUSAM, 3a4€TaM U SK3aMEHaM.

Jns opraHMzanuu camMoCTOSTEIbHON padOoThl MO AUCHUILUIMHE «BOJIBIION MPaKTUKYM I10
PpOdUITIO» UCTIONIB3YIOTCS Cieayrone (GopMbl CaMOCTOSTENbHOM YueOHOM pabOThI:

- IloaroToBka K J1a0OpPaTOpHOMY 3aHATHIO: COCTOUT B TEOPETUYECKOM ITOATOTOBKE II0
COOTBETCTBYIOIIEH TeMe 3aHATUSl (PEKOMEHIyeTcs JAeNaTh KpaTKUH KOHCIEKT MO H3ydaeMoi
TEeMe).

- [TonOop, n3yuenue, aHaIu3 PeKOMEHIOBAaHHOMN JIUTEPATYPHI.

- [logroroBka otuera mo naboparopaoi padore. Otuer o nabopaTopHOl paboTe MMeeT
CJIEYIOLLYIO CTPYKTYpY:

e TUTYIBHBIM JUCT, HAa KOTOPOM YKa3blBacTCs HA3BAHHWE BBIIIOJHEHHON
1ab0paTopHOI pabOThI, KTO BBIIOJIHUI;
e OOBEKTHI U METO/IbI HCCIIEIOBAHUS;
e Pe3ynbpTaThl U 00CYXKICHHE UCCIIEIOBAHUS;
o BuIBOIBIL.
- [TonroroBka k 3a4ery.

4.5. [IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
IIJIAHOM.

V. YYEBHO-METOJUYECKOE U MH®OPMALMOHHOE OBECIIEYEHUE
JUCHUIIJIINHBI
a) mepeyYeHb JUTepaTypbl
- OCHOBHAs JIMTepaTypa
1. Bsruuna O. ®. Bonbmioil nmpakTukym no MukpoOuosoruu: ydeOHoe mocodue / O. .

Bsrunna, H. E. Bykosckas, W. I'. JIyzoBa. — Upkyrck: Uzn-so UI'Y, 2022. — 300 c.

2. Ilpaktukym mo MukpoOuonoruu: Yueb. mocodbue mis cryn. By3oB / A. M. Herpycos, M.
A. Eropoga, JI. M. 3axapuyk u np.; [lox pea. A. U. Herpycosa. — M.: Akanemusi, 2005. —
604 c.

3. Bsrtumna O. @. Manblii IpakTHKYM 0 MHKpOOHOJIOTHH: y4ed.-mero. mocodue. / O. .
Baruuna, H. E. bykosckas, O. A. XKunkuna. — Upkyrck: U3a-so Upkyr. yn-ta, 2009. —
130 c.

4. Bsaruuna O.®. Breiencaue u W3yYEHHUE YTIICBOJOPOJOKHCISIONINX OakTepuii: MeToJ. yKazaHus. —
Wpkyrck: U3n-Bo Upkyrck. yH-Ta, 2010. — 39 c.
5. Bsarumna O. @. Bwigenenue, uaentuduxanms kyastyp Bacillus thuringiensis u omenka wux
natoreHHbIx cBoiicTB / O. ®. Barunna, H. E. Bykosckas. — Upkyrck: U3a-so UT'Y, 2003. — 51 ¢
- JOMOJIHUTEJILHASA JIUTEepaTypa
1. PykoBOJCTBO K MpakTHYEeCKUM 3aHATUAM 1o Mukpoouosoruu / [Tox pen. H. C. Eroposa.
—M.:MI'Y, 1983. -215c.
2. MukpobOuonorus : yueb. mns crya. By3oB / M. B. I'yce, JI. A. MuneeBa. — M. :
Axanemus, 2006. — 462 c.
3. Temmep E. 3. IIpakTukym mo MukpoOuosoruu : yued. mocodue st cryn. By3oB./ E. 3.
Tennep, B. K. [llunsaukoBa, I'. U. IlepesepseBa. — M. : Ipoda, 2004. — 256 c.
4. Xapukosa I'. I'. MukpoOuosnorus, caHuTapusi U TUrueHa nuieBbix npoaykros / I'. T
Kapukona, A. JI. Kozpmuna. - M. : I'enan, 2001. — 253 c.
0) CNHCOK AaBTOPCKHUX METOAMYECKHX Pa3padOTOK: METOJUYECKUE YKa3aHWs A
BBITIOJIHEHHUST J1a0OpaTOpHBIX paboOT MO BceM TemaMm, pasmemieHHsle B DOMOC UI'Y -
https://educa.isu.ru.
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B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubnmoreka http://www.e-library.ru

2. Undopmanmonnas cucrema «EquHOE OKHO JOCTyHa K 00pa3oBaTebHBIM pecypcam»
(http://window.edu.ru)

3. DBC «FOPAMT». Anpec nocryma: https://www.biblio-online.ru/

4. http://www.fptl.ru/biblioteka/biotehnologiya.html

5. http://www.medbook.net.ru/010512.shtml

6. Coro3 00pazoBaTeNIbHBIX CATOB - EcTecTBEHHBIE HAyKH

7. http://tusearch.blogspot.com - Tlouck 3JE€KTPOHHBIX KHHI, ITYOJHKAIMH, 3aKOHOB,
['OCToB Ha caiiTax HayYHBIX IEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —ITorckoBas crcTema 10 HAyYHOMH JINTEPATYPE.

9. Science Research Portal - Hayuynas mnouckoBas cucTeMa, OCYIICCTBIISIOIAS
MOJTHOTEKCTOBBIM TOUCK B *YPHajJaX MHOTHUX KPYITHBIX HAyYHBIX H3aTENIbCTB, TAKUX KaK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Wmer cratbu U JOKYMEHTHI B
OTKPBITHIX HayuHbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

6.1. YueOHo-1200paTOopHOE 000py10BaHuE:

AyauTtopus Uil TIPOBEACHHUS  3aHATUM  J1abopaTopHOro  THma:  00OpylIOBaHA
crienManu3upoBaHHol (y4ueOHoOM) MeOenbpto Ha 10 mocalouHBIX MeCT; JOCKOH MeloBOM;
TEXHUYECKUMHU CpeicTBaMu o0ydeHus: mpoektop BenQ MS521P; BcrpoenHbie O0KCHI — 3 IT.,
mKad JUIsl XpaHeHHs MaTepualioB JJs JIAOOPAaTOPHBIX 3aHATUH, MHUKPOCKON OWHOKYISPHBIN
Axiostar Plus Cart - 1 mr., mukpockonsl buomen 2Led — 10 wmt., Mukpockornst MBC-10 — 4 .,
BUHTOBOH OKyisip-mukpomerp MOB 1-15 — 1 mT., da3zoBo-koHTpacTHOE ycTpoiicTBo KD-4 — 4
IIT., TEMHOIOJBHBIA KOHJEHCOp — 6 mT., kamepbl ['opseBa-Toma — 8 mT., GakTepULIUIHBIE
gammnel — 5 mT., Tepmoctat TC-1/80 CIIY — 2 mwmr., snexkrpormiura HoBo-BsiTka; yuebHo-
HArJBSIIHBIMA TTOCOOMSIMU: TaONHIBI — 5 MIT., TPE3CHTAIlMA B KOJUYECTBE 2 IIT., pa3aaTOYHBIN
NeYaTHBIN MaTepuan i IpoBeIeH!s T1ab0paTOPHBIX 3aHATHH.

KomneloTepusiit  kiacc (yueOHast ayauTopus) JUisl TPYNIOBBIX M HHAUBUAYAJIbHBIX
KOHCYJIbTAllMi, TEKYLIEro KOHTPOJs M NPOMEXKYTOYHOW aTTecTaluH, OpraHu3aluu
CaMOCTOSITENIbHON pabOThI: ayAUTOpHs 000pyAOBaHa CHEIUaTU3UPOBAHHOMN (yueOHO) MeOebIo
Ha 20 mOCaJO4YHBIX MECT, JOCKOM MenoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cuctemMHsIii 6110k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIit 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 6mok PentiumD 3.0GHz,
morutop Samsung 740N — 3 mr.; MmonoOmoKk IRU T2105P — 2 mT.; cuctemHsiii 6ok Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemusli 610k Pentium
G3250, morutop Samsung 740N — 1 mr.; mpoektop BenQ MXS503; skpan ScreenVtdiaEcot. ¢
HEOTPaHMYEHHBIM JOCTYIIOM K ceTu MHTepHeT M obecneueHHeM J0CTyla B DJIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BaATENBHYIO CPEly OPraHU3aINH.

[Tomemenne Uit XpaHeHMs U NPO(UIAKTUYECKOTO  OOCITYKUBaHHS  y4eOHOTro
000pyIOBaHUS: ayIUTOPHUST 00OPYy/IOBaHA CHEIUATN3UPOBAHHON MeOenpio Ha 5 pabodynx MecT;
mKad A8 XpaHeHUs XMMHUYECKOM MOCyIbl M JIabopaTopHOro oOOpynoBaHMs, MoOika -1 mrT.,
mkad cymmiapHb TB-151, mkad cymmnensni 1IC-80-01CITY, tepmocrarer T-80 — 2 miT.,
tepmoctat CKB, Tepmocrar TC-1/80 CIIY, Bechl snextponHble CAS 300, snexTpuyeckas
nanesns ObiToBas, komopumerp KOK-77, cyxue nutaTenbHbIe Cpebl, BOASHBIC 0aHU — 4 IIT.

[Tomemenue g XpaHeHHs U NPOQUIAKTUYECKOTO  OOCIy)KMBaHUS — y4eOHOTrO
000pyI0BaHUs: BBITSDKHOW IKad - 1 mT., Moiika — 1 1mIT., cTeIax ajis XpaHeHUs] XUMUYECKON
nocynsl M J1abOpaToOpHOro 000pyNOBaHMA; NUTATEIbHBIC CpEIbl, JIabopaTopHas mocyna u
obopymoBaHue sl y4eOHOT0 mpoliecca.
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[Tomemenne s XpaHeHHS W NOPO(UIAKTHYECKOTO  OOCIYKMBAaHUS  y4eOHOTO
000pyIOBaHUS: ayAUTOpPHUS OOOpyAOBaHA CHEIHMATH3UPOBAHHON MeOenbi0 Ha 3 TOCAJI0YHBIX
MecTa; mKadbl A1 XpaHEeHUs J1abopaTOpPHOro 00OpyAOBaHHUS — 2 IIT., mkad I oaexkasl — 1
mT., BCTpoeHHBIH Ookc, Tepmoctar TCO-1/80, XONOMMIBHHUK «ATIIEPOH», OaKTEPHIIHIHAS
namna — 1, HoyrOyk Lenovo I1580, mpoektop BenQ MS521P; my3eiinas KoJUICKIHs KYIbTYp
Oaktepuil s y4eOHBIX 3aHsATHHA (14 KynbTyp), KOJUIEKIUS aKTHHOMHIETOB (40 KymibTyp),
KOJUICKLIUS ~ YTJIEBOJOPOJOKHUCIAIOMIUX ~ MHKPOOpraHu3sMoB (60  KynbTyp);  KOJUICKLIUU
HHTOMOIATOT€HHBIX OaKTepuii; HarJIAgHbIe TocoOus (Tabmuikr) — 31 .

TexHuveckoe nmoMenieHre (aBToKIaBHas): crepuiu3arop mapoBoit BK-75 — 2 .

6.2. IlporpammHoe obecnieyeHue:
Kaspersky Endpoint Security ans 6usneca - Ctannaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 omHoBpeMeHHBIX noAKIoueHmit) 1 Mactep-komiutekt (ACT-Maker n
ACT-Converter).

6.3. Texnn4yeckue M 3JIeKTPOHHbIE CPEICTBA:
MeToauuecKue yKa3aHHs JJIs BBITIOJIHEHHUS Ja0OpAaTOPHBIX paOOT M HAIMCAHUS OTYETOB
0 BceM TeMam, pasmMerieHHsie B DMOC UT'Y — https://educa.isu.ru.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

s ocBoeHust IUCHUIUIMHBL «bonbIION NpakTUKyM 1O HOpOoQUI0» NPUMEHSIOTCS
cieayronme o0pa3oBaTesIbHbIE TEXHOIOTHH:

- JlabGoparopusle 3anatusa. Jlabopamophvle 3anamusi — ogHa UX 3PPEKTUBHBIX (Hopm
IPOBE/ICHUS ayIUTOPHBIX 3aHATHUH B By3e, YIIyOJIAIOT U 3aKpEIIsIOT TeopeTndeckue 3Hanus. Ha
TUX 3aHATHSX CTYAEHTHl OCBaMBAIOT KOHKPETHBIE METOAbl H3Y4YEHHs JUCLMILIUHBI,
OpuoOpeTaloT HaBBIKM ~ CaMOCTOSATENbHOM paboThl ¢ mpubopaMM M COBPEMEHHBIM
o0opynoBanueM. Ha 5maGopaTOpHBIX 3aHSTHUSX CTYAEHTHl OCBaMBAaIOT IOCTAHOBKY M BEJCHHE
HKCIEPUMEHTa, Y4aTcsi yMEHHUIO HaOJrolaTh, OLEHHBATh IOJyYEHHbIE pe3yJbTaThbl, JelaTb
BBIBOJIBI U 00001IeHus. Benymiei menpio 1abopaTopHbIX padoT SBISIETCS OBJIAJIEHUE TEXHUKOU
DKCIEPUMEHTA, YMEHHME pPEIlaTh IPAKTUUYECKHE 3a7add IIyTeM IIOCTaHOBKM ombITa. [ Bcex
71a00paTOPHBIX paboOT, KOTOpBIE BBIMOJHSIOT CTYJAEHTHI, HAa BeAylIell Kadeape coCTaBISIOTCS
METOAMYECKHE YKa3aHHUs, COJeprKalllue ONHUCaHue paboThl, MOPAIAOK €€ BBIIOJHEHUS U (opMy
otueta. JlabopaTopHO€E 3aHATHE MPOBOJUTCS B COCTABE aKaJEMHUUYECKOM IpyNIbl C pa3aeIeHueM
Ha NOJArpynmnsl. B BOAHON 4acTu 3aHATHUSA NPOBOAUTCS 3HAKOMCTBO CTYJIEHTOB C COACpPKAHUEM
npejcTosiel paboThl, MOKa3 CHOCOOOB BBIMOJIHEHUS OTIENBHBIX OIepaluii, HallOMHUHaHUE
OTJIENIbHBIX TMOJIOKEHUN MO TeXHHKe Oe3omacHOCTH. OCHOBHAs 4acTh Ja0OPATOPHOTO 3aHATHUS
3aKJIIOYAeTCsl B IMPOBEJIEHUE CTYJIEHTOM Ja0opaTopHO paboThl. 3aKiIrOUYMTENIbHAs 4YacTb
npeaycMaTpuBaeT IO/BEICHHE HMTOTOB BBIMOJHEHHON JabopaTopHOil paboThl. ITucbMeHHBIN
OTYEeT M0 JJabopaTOPHBIM paboTaM BBIMIOJIHSAETCS CTYJACHTAMU KaK caMOCTOsATeIbHas paboTa.

- CamocrosTenbHas (BHeayiuTOpHast) paboTa cTy1eHTOB (cM. 1. 4.4).

- KeiicoBas texHomorus — ¢opMa JUCTAHIIMOHHOTO OOy4YeHHs, OCHOBaHHas Ha
OPEOCTaBIEHNH O0ydJarommMcs HH(GOPMAIIMOHHBIX 00pa30BaTeNbHBIX PECYpCOB B BHJE
CHEIUAIM3UPOBAHHBIX HAa0OpPOB y4eOHO-METOAMYECKUX KOMIUIEKCOB C HCIOJIb30BAHHUEM
pa3IMYHBIX BUAOB HOCUTENEeH nHpopManuu (KeicoB).


https://educa.isu.ru/
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Vill. OHEHOYHBIE MATEPHAJIBI JIUISA TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIINA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA

B kadecTBe OLICHOYHBIX CPEICTB JUIsl BXOJHOTO KOHTPOJSI OLICHKH YpPOBHSI 3HAHHIA
CTYACHTOB MCIIONIB3yeTcsi cobecenoBanne. B mpoiecce cobecenoBaHus OLEHUBAETCS YPOBEHB
BJIa/IeHUs 0a30BbIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKaMH, HEOOXOJUMBIMU JIJIsl Hayaia o0y4eHus,
OTIpeNIeNIeTCs CTENCHb BIIaJICHUS] HOBBIM MaTepHaJioM JI0 Hayalla €ro U3y4eHusl.

Ouenounvie mamepuanbl mMeKyuiec0 KOHMPONA PoOpMUpyomcsa ¢ cOOmeemcmeuu ¢
JIHA ynugepcumema.

B kauecTBe OIEHOYHBIX CpPEACTB [UIsi TEKYIIEro KOHTPOJS 3HAHUM CTyJIEHTOB
UCTIOJIB3YIOTCS 3aIlUTa OTYETOB O Ja00paTOPHBIM paboTaM, KOTOPBIE BHIITOJIHSIOTCS CTYACHTOM
camocTosTeNnbHO (cM. 1. 4.4) (odopMiieHHE Pe3yNbTaTOB IKCIEPUMEHTOB, MOJTYYCHHBIX B XOE
nabopaTopHOil paboThI, UX HHTEpIpeTays, opopMICHNE B BHJIE OTYETA), YCTHBIN OIPOC.

Ouenounvie mamepuanvl 011 RPOMEIHCYMOYHOU amMmecmayuu ¢ popme 3auema.

dopmMa MpOMEKYTOUHOM aTTecTaluu - 3auem. OC 3TOro TUMNa AOJKHBI BHISBISITH CTENIEHb
OCBOGHHUSI MPAKTHUYECKUX 3HAHUU Kak 0a3y i (pOpMUPOBAHUSA KOMIETCHIIMH, YMEHHUS HX
OPUMEHATh B CHUTYalMAX, MOJCIHPYIOUIMX TNPO(PECCHOHANBHYIO NesITeIbHOCTh, a TaKKe
chopmupoBarHocth komnetreHiui [1K-1, I1K-2, T1K-3, 3asBnennbix B . 1.

IIpumepHBIH CIHCOK BONPOCOB K 3a4€Ty

1. Cxema wunentudukanmu Oaxrtepuii. OCHOBHBIE MpPHU3HAKH, HWCIOJIB3YEMbIE TIpU

uaeHTuGuKkanuu. Mopgoaoruueckie 1 MUTOJIOTHYeCKre IpU3Haky. BhlsBieHue Kamncyi,

CIOp, JKI'YTHMKOB, BHYTPHUKJIETOUHBIX BKJIIOUeHHMH. lccienoBanue THHKTOpUAIbHBIX

npu3HakoB. Oxpacka Oakrepuil o I'pamy. Tect Ha kuciaoToyuyToHuMBOCTH. V3yueHue

MOp(}OTreHeTHYECKUX LIUKIIOB.

KynbrypanbHble npU3HaKy.

3. ®wusznonoro-omoxuMuveckne cBoiicTBa. JluddepeHanbHO-AMarHOCTHYECKHE CPEeIbl
JUI pa3HbIX Tpynn npokapuot. OnpeneneHue GpepMeHTaTUBHON akTUBHOCTH. KocBeHHas
OLICHKA MMaTOT€HHBIX CBOMCTB U30JISTOB.

4. OrtHomeHHe K (PakTopaM cpelbl: OIpeNeeHue TeMIepaTypHbIX [apaMeTpoB pocCTa,
COJIEBOT'O IMana3oHa pocTa, OTHOLIEHHE K Kuciopoxy, pH cpens.

N

5. CepoJyoruueckue U XeMOTaKCOHOMUYECKHE TPU3HAKY.

6. Omnpenenutenu Oakrepuit. Ompenenurtens Oakrepuii  bepmxu  (1997): mpuHIMD
pacIooKeHHs MaTepuaa, OO MOIX0/ K MMOJIb30BAaHHIO ONPEAETUTEIEM.

7. OO0mast XxapaKTepuCTHKA aKTHHOMHIIETOB.

8. OmnpeneneHne KOJIMYECTBA MUKPOOPTaHU3MOB B MOYBE.

9. OCHOBHBIC TPUHIWIBI W METOIBI pabOTHl ¢ akTUHOMHUIleTaMH. Cpemsl W YCIOBHS
UHKYOaIHH.

10. IMpuHIMIB poIOBOM HIEHTH()HUKAINY AaKTHHOMHIIETOB.

11. MuKkpockonu4yeckoe HCCel0OBaHUE CHOPYJIMPYIOUIMX  CTPYKTyp. BbIpamiuBanue
KYJbTYpbI Ha IPEIMETHOM CTEKJIE BO BIaXHOU Kamepe. [IpernapaTel 11 CKaHUPYIOLEN 1
npocBeuuBaromeil MUkpockonuu. Tum wmunenus. CTemneHb pa3BUTHS BO3AYIIHOTO U
CcyOCTpaTHOTO MUIIEITHS.

12. U3yuenue (bepMeHTaTUBHOM aKTUBHOCTH AKTHUHOMMIIETOB. Metabonausm
AKTUHOMUIIETOB. ~ AKTHHOMHIIETHl KakK MPOAYIEHTH aHTHOMOTHKOB. OmpeneneHne
AHTHUOMOTHUYECKOM aKTUBHOCTH aKTHHOMHUIIETOB.

13. Obmas xapakTepUCTHKA YTIECBOAOPOIOKHUCISIONIMX MUKPOOPTraHu3MoB. Vcrons30BaHue
YOM B nporieccax pemeauanuu Hedre3arpsa3HEeHHBIX CyOCTpaToB.

14. TloctaHoBKa HaKOMUTEILHOUN KyIbTypsl Y OM. Beinenenue unctoix KyabTyp Y OM.
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15. Onpenenenue  yrieBOJOPOJOKUCISIONICH AaKTUBHOCTH H  AATC3MOHHBIX  CBOWCTB
u3oisAToB. MccnenoBanue smynbrupyromeit aktusHoctn Y OM. U3yuenne ruapoduiabHO-
ruapodoOHBIX cBOMCTB YOM.

16. O0mast xapakTepUCTHKa LEJUTIOI030pa3pyIAONIUX MHUKPOOPraHU3MOB. VICTOUHUKH
BbIJICTICHUSI.

17. Onpenenenue KOIMYECTBA LEILTIOI030Pa3PYLIAIONINX MUKPOOPTaHU3MOB B ITOYBE.

18. Boigenenue uncToii KyabTypbl. Onpesenenne HeIoIa3Hoi akTHBHOCTH H30JISTOB.

19. O6mas xapakTepucTHKa SHTOMOIIATOTeHHBIX OakTepuii Buaa Bacillus thuringiensis.

20. Pactipoctpanenne BT B mpupome. Hcrounuku BeieneHus. Metoauka cOopa
[ATOJIOTUYECKOr0 Marepuasia. MeToauka BbIIEIEHUS SHTOMOINATOIEHHBIX OaKTEpuUil.
CnocoOblI MoTy4eHUs YUCTON KYJIbTYpPHI.

21. BuyrpusunoBas nuddepeniumanus BT. ®uznonoro-6noXxuMudeckue U CepoIornyecKue
METO/IBI.

22. Meronbl 6uotectupoBanus mrTamMmoB BT. TIpsiMble ¥ KOCBEHHBIE METOJBI ONPEACTICHUS
MHCEKTUIIMAHON akTUBHOCTHU. TecTupoBaHue Ha HacekoMbix. Onpenenenue LDS50, LKS50.
Omnpenenenne Macchl KPUCTAIUIOB 0-3HAOTOKCHHA.

23. OnpeneneHue 3K30TOKCUTeHHOCTH y mTaMMoB BT.

24. CanurapHo-niokazarenbabie Mukpoopranusmsl (CIIM). I'pymmer CIIM. Ompenenenue
obmiero mukpooHoro yucina (OMY). Onpenenenne CIIM.

25. CaHuTapHO-MUKPOOHOIIOTHYECKOE HCCIeoBaHUue Boabl. OnpeneneHne MHKPOOHOTO
yrcina BoJibl. OmnpeneneHne KoJu-Tupa U KOJu-uHIeKCa.

26. CaHuTapHO-MHUKPOOHOIOTHYECKOE HCclieoBanne MmouBbl. OTOOp mpod M ompenereHue
MuUKpoOHOro uucna. OmpesnerneHue KOJIU-TUTpPa, NEepOPUHTEHC-TUTPA M KOJIHYECTBA
TepMODUITBLHBIX OAKTEPHUH.

27. Ananu3 MukpoQopsl Bo3ayxa. CemuMeHTallMOHHBIH METO/I.

28. CaHnuTapHO-0aKTEPHOIOTUIECKOE HCCIIEIOBAHNE TTHIIEBBIX MPOIYKTOB.

29. CanuTapHO-0aKTEpHOIOrHYECKOEe UCCIIEeJOBAHNE TPEAMETOB 00MXO0/a U PyK IepcoHaIa.

30. Aarubuoruku. Kiaccupukanus. MexaHusm — AecTBHs. MeETOOsl  OmpeselieHuUs
YyBCTBUTEIHHOCTH MHUKPOOPTaHU3MOB K aHTHOMOTHKaM. TecT-KynbTypbl. Jlucko-
1 dy3noHHBINH MeTOJ. MeTo1 CepUiHOTO pa3BeICHHUS.

31. IlpsmMblie 1 KOCBEHHBIE METO/IbI KOTMYECTBEHHOTO y4eTa MUKPOOPTaHU3MOB.

32. Onpenenenrne KUHETUIECKUX TTapaMeTPOB POCTa.

Paspaborumk:

xé’lu"“”"‘ noreut O. @. Barunna

(moamuce)

[IporpamMma coctaBiena B coorBercTBuu ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO
06.03.01 «buonorus», mpodrro MOATOTOBKH «MHUKPOOHOIOTHS».
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