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l. Heab u 3a1a4u TUCHUILINHBI:

Heab: ¢GopmupoBaHuE y CTYACHTOB YMEHUI M HAaBBIKOB HCIIOJIB30BAHUS Pa3IMYHBIX
MHUKPOOHOJIOTUYECKUX METOOB JUIsl U3YYEHHs] MUKPOOPTaHU3MOB B JTaOOPATOPHBIX YCIOBUSX,
OBJIa/IEHUE MOJIXOAAMHU JUISl U3YUSHMsI PA3IUUHBIX (PU3HONIOTHYECKUX TPyl MUKPOOPTraHU3MOB,
CHOCOOHOCTH TPUMEHSTHh TOJYYEHHBIE TPAKTHUECKHE YMEHUS W HAaBBIKM JUI PEIICHUS
npodeCCHOHATBHBIX 33J]a4 HAy4YHO-HUCCIIE0BAaTEIbCKOTO THIIA.

3amaun:

— OCBOEHHE METO/I0B IOCTAHOBKU HAKONUTEJIbHON KYJIbTYpPbl, BBIACICHHUS YUCTBIX KYJIbTYP
MHUKPOOPTaHM3MOB  pPa3HbIX  (u3Honorndyeckux  rpymnmn  (yrJIeBOJAOPOJOKHUCIISIONIHE,
LEJUTI0JI030pa3pyILAOINe, 3HTOMOIATOr€HHbIE MUKPOOPTaHU3Mbl, MOJIOYHOKHUCIIBIE);

— IpUOOPETEHNE 3HAHUH 10 UACHTU(DHUKAIIMA MUKPOOPTaHU3MOB;

— OCBOEHHUE METOJIOB KOJIMUYECTBEHHOI'O y4yeTa MUKPOOPIaHU3MOB;

— TpuoOpeTeHHe 3HAHWW 10 OIPEICICHUI0 KUHETHYECKUX IapaMeTpoOB MHKPOOHOTO
pocTa;

— OCBOGHHUE METOJIOB CTATHCTUIECKOH 00pabOTKH JTaHHBIX.

1. MECTO IUCIIMIIJIMHBI 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  IPEIIIECTBYIOIMMHU  JUCHUIUIMHAMU:  «MuKpoOuojorus
BUPYCOJIOTHUS, «DK0JI0TH MUKpPOOPTaHU3MOBY, «Puznonorus u OHOXUMHUS
MHUKpPOOpPraHu3zMoB», «llutomorus ¥  cucteMaTuka MMKpPOOpraHusmoBy», «llouBeHHas
MUKpPOOHOJIOTHS ¢ OCHOBaMU OMOMHANKALIII.

2.3. IlepeueHp MoCIeAYIOMMX y4eOHBIX JAUCHUIUINH, Ul KOTOPBIX HEOOXOJUMbI 3HAHMS,
YMEHMSI U HaBbIKH, (OpMHUpYyEMble JAHHOM Y4eOHOM AMCLUIUIMHON: MPOXOXKJIEHUE y4eOHOU
NpPaKkTUKK (Hay4yHO-HccienoBareiabckass pabdora (NMOJydeHHE TEepPBHUYHBIX HABBIKOB HAay4dHO-
UCCJIEIOBATEIbCKOM  paboThl)), NPOU3BOJACTBEHHOW MpakTUKU (MpakTHKa 1O NpoduiIro
npoeCCHOHATIBHON JEATeIbHOCTH) M MPEAJUIUVIOMHOM NpakTUKA (B TOM 4YHCIE Hay4yHO-
UCCIIEI0BATENbCKOM paboThl) U BeinonHeHnne BKP.

I11. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUSA
JUCHUIIJTIMHBI

[Tpouiecc oOCBOEHMSI JUCUUIUIMHBI HalpaBieH Ha (QOpPMHUpPOBAHHWE KOMIIETEHUUH B
coorBercTBU ¢ ®I'OC BO m OIl BO no panHoMy HampasieHuto noarotoBku 06.03.01
«buonorusy», npoduns «MUKPOOHOTOTHI»:

[IK-1: cnocobeH wucmonb3oBaTh 0a30BbIE TEOPETHUECKHWE 3HAHHUS O Pa3zHOOOpa3uH
MUKpPOOPTraHU3MOB, HUX CTPOEHUH, QHU3NOJIOTUH, MeTaboinu3Me, TEeHETHKE, CHCTEMaTHKe,
0COOEHHOCTSIX PACHPOCTPAHEHUsI B Pa3IMUYHBIX Cpelax OOMTaHUS, POIM B DKOCHUCTEMaX M
O6uocdepe npu pemeHnn npopUIbLHBIX HAYIHO-UCCIEA0BATEIbCKUX 3aa4.

[1K-2: cnocoOeH MNpPUMEHSATh METOJbl BBIJCNCHHS, KYJIbTUBHPOBAHHUS, OMHCAHUS U
UACHTU(DUKAIIMKY ~ MHUKPOOPTaHM3MOB, HCIOJIb30BaTh HABbIKM pabOTBl € COBPEMEHHOM
anmaparypoil B 1abOpaTOpHBIX M MPOU3BOJCTBEHHBIX YCIOBHSX, OpPraHHW30BaTh padoOTy B
MUKpPOOHOJIOTUYECKUH TaOOPaTOpUM B COOTBETCTBUM C TPeOOBAaHUSAMU 0€30MAaCHOCTU U OXPAHbI
TpyHa.

[1K-3: cmocobeH WCMonIb30BaTh 3HAHWS 00 OCHOBaX MHUKPOOHOW OMOTEXHOJIOTHH,
CEJICKIIMOHHOW pabOThl M TEHETHYECKOT'O0 KOHCTPYHMPOBAHHUS MHKPOOPTaHU3MOB, HEOOXOAUMBIX
JUI PELIeHUsS MPOMBIIUICHHBIX, CEJIbCKOXO3SHCTBEHHBIX, MEIMIMHCKUX U HKOJOTHYECKUX
npoOJem.



Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS MO JUCIHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUs] KOMIIeTEeHIIU

KoMmnerennus HNuauxaropsl PesyiabTaThl 00yyeHus
KOMIIeTeHIN i
TIK-1 WK 11 3HaTh: OCHOBHBIE TAKCOHOMHYECKHE U (DU3HOIIOTHUECKUE
criocobeH ucronb3oBaTth | Vcmompsyer 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, | mpu3HaKam OCHOBHBIE TaKCOHOMHYECKUE u
CTPOCHHH, ¢usnosoruy, | Merabonusme, TeHETHKE, | (PU3UOIOTHUECKHE IPYIITBl MUKPOOPTaHU3MOB.
MeTaboi3Me, TCHETHKE, | CUCTEMaTHKe, OJKOJIOTHM il | BiajgeTs: crocOOHOCTBIO HCIIOIB30BaTh HPaKTHYECKHUE
CHCTEMaTHKe, OCOOCHHOCTSX | pelIeHUs NPO(QUIBHBIX HAYYHO- | HABBIKM  JUId  pelleHus  NpoQMIBHBIX  Hay4dHO-
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 | IPH MPOBEICHUH HAayYHO-HCCIEAOBATEIbCKOW paboThl B
POQIITHHBIX HAy4YHO- | MOAXOABI JUIA pa3pabOTKH U | 00JaCTH MUKPOOHOJIOTHH.
HCCIIEZIOBATEIbCKUX 3azad. MPOBECHUS HAyYHOTO | YMETh: HCIIOIb30BaTh  CIECHHUAIBHBIE METOJHMYECKUC
9KCTIEPUMEHTA. MOAXOMBI IS peIeHNs GYHIAMEHTAIbHBIX U IPHUKIIAIHBIX
3a71a4d B 00J1aCTH MUKPOOHOJIOTHH.
Brnaners: mnpuemMaMu KJIacCHMYECKMX W COBPEMEHHBIX
METOJIOB HCCIIeIOBAHUS, UCTIOJIb3YEMBbIX B
MHUKPOOHOJIOTHH.
WK k13 3HaTh: mpueMbl pPabOTHl ¢ HAy4YHOH M METOIUYECKOU
PaGotaer co chnenuanbHO# | JIMTEpaTypoil B 00J1IaCTH MUKPOOUOIOTHH.
METONMYECKOM  JINTEPATypoOH, | YMETh: OCYILECTBIATh NOUCK HAyYHOM M METOJUYECKOH

pedepupyer HaydHBIC TPYIHI,
COCTaBIISIET Hay4YHbIE
AHATUTHYECKHE 0030PBI.

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

IIK-2

CIIOCOOEH NPHUMEHSTh METO/bI
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 TpeOOBaHUSIMH
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 IPOBEACHUH UCCIICAOBaHMUI.

YMeTh: OpraHm3oBaTh NPOBEACHHE HCCIEIOBAHUH B
MHKPOOHOIIOTHYECKOW JabopaTopud ¢  COONIOICHUEM
TpeboBaHN TEXHUKU OE30TIACHOCTH M OXpaHbl TpyAa.
Brnaners: HOPMaTHBHBIMH JIOKYyMEHTaMH,
periiaMeHTHPYIOIUMHU JIeSITeIbHOCTh
MHUKPOOHOJIOTHYECKOH Tab0OpaTOPHH.

paboTHI B
TEXHUKY

K g2 3Harh: mpHEeMbl 0TOOpa MpoO, METOMbI ONpPEICICHUS
OcymecTBisier 0T60p mMpod i | KOJTUYECTBEHHOTO u KaueCTBEHHOTO cocTaBa
MHUKPOOHOIIOTHIECKIX MHUKPOOPTaHU3MOB B Pa3JIMYHBIX 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.

Brnagerb: MeTomamMu TPSAMOTO M KOCBEHHOTO ydeTa
MHUKPOOPTaHNU3MOB.

UK mr2s 3HaTh: METOIBI BBIJICIEHNS MUKPOOPTAaHU3MOB Pa3INIHBIX
Hcmonb3yer METOJIbl | TAKCOHOMUYECKUX M (PU3HOJIOTHUECKHUX TPYIII, MOJTYICHUS
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, IIOJY4YaTb 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 MHUKpPOOHOJIOTHUECKOI MIOCYAbI u
HHCTPYMEHTapHus AN CTepWIM3aluH;  METOAaMHU
MHUKPOCKOIINYECKUX HMCCIEAOBAHUA MHUKPOOPTaHU3MOB H
TEXHHUKOH MPUTOTOBICHUS W OKPACKH MHUKPOCKOIMHYECKUX

IpernaparoB; TEXHHKOW IIOCeBa  MHKPOOPraHH3MOB;
KOMIUICKCOM METOJIOB, HEOOXOAWUMBIX JUIS H3y4YCHHS
MOP(OJIOTHYECKHUX, IIUTOJOTUICCKHUX, ¢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;
TpeOOBaHuUs, IPEeIbsBIIsIEMbIe K 0DOPMIIEHUIO 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:  mpuemamMu = HammMcaHUS ~— OTYETOB IO
nma00paTOPHBIM paboram MHKPOOHOIOTHIECKOTO
popUIIsL.
IIK-3 HIK 531 3HaTh: BaKHEWIIME MHUKPOOMOJIOTHYECKIE IIPOIIECCHI,
criocobeH ucrons3oBaTth | Vcromssyer TEOPETHUYECKHE | MCIOJIb3yeMbIe B OMOTEXHOIOTUH;
3HAHMSA 00 OCHOBaX | 3HaHUS O MHUKPOOHMOJIOTMYECKMX | CBOICTBA MMKPOOPTraHM3MOB — TPOJYIECHTOB, IIyTH
MHUKpPOOHOH OHOTEXHOJIOTHH, | MpOIeccax, OCHOBHBIX | MOJIyYEHHSI W  HCIIOJBb30BAHMS 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, BXKHBIX JJIsl OMOTEXHOJIOTHH.
MPOMBIIIJICHHBIX, UK g 3.2 3HaTh: METOAMYECKUE TIOAXOABbL, IMPUMEHSEMbIC IS
CEIIbCKOXO3SIHCTBEHHBIX, [pumensier METO/IMYECKHE | TIOMCKA, BBIJENCHUS M OTOOpa MEpPCIEKTHBHBIX JUIs
MEIUINHCKUX H | MOIXOJBI TUTS MIONCKa, | OMOTEXHOJIOTMM  IITAaMMOB  MHKPOOPTaHH3MOB, U
9KOJIOTMYECKHUX MPOOIIEM. BBIJICIICHUS u oTOOpa | MPOAYKTOB X )KU3HEIESATEIEHOCTH.
TIePCIIEKTUBHBIX IITAMMOB | YMETh: HCIIOJIb30BaTh METOJBI IIOMCKA, BBIICICHHUSA U
MHKPOOPTaHM3MOB, MPOJXYKTOB | OTOOpa  MHKPOOPTaHWU3MOB,  IEPCIEKTHUBHBIX  JUIS
1X )KU3HEJESTEIEHOCTH. OMOTEXHOJIOTHH.
Bnaners: MerogaMu OLEHKHM aKTHBHOCTH IITaMMOB

MHUKPOOPIaHU3MOB-IECTPYKTOPOB, IIPOAYLEHTOB LEHHBIX
METa0OJMTOB M JPYTUX BaXHBIX IS OHOTEXHOJOTHUH
MHUKPOOPIaHU3MOB.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

®opMa NPOMEKYTOUYHOM aTTeCTAIUMU: 3a4CT.

KOJIN4YEeCTBA AaKAACMHUICCKHUX JaC0B

O0BbeM TUCHUILIMHBI COCTABJIAET 8 3aUeTHBIX eIMHHMILI, 288 yacos.

4.1 Conep:kaHue JUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHEM BH/OB Y4YeOHBIX 3aHATHI M OTBEJEHHOI0 HA HHUX

Ne Paznen nucouminHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
&R
n/H Q| BKJIIOHYAsA CAMOCTOATENIBHYIO paboTy o0yJaromuxcs, | KOHTPOJIsI
§ E MPAaKTUYCCKYIO MIOATOTOBKY U TPYAOCMKOCTb yCHEBaEMOCTI/I/
2 2 (B acax) dopma
o g IPOMEKYTOUHOI
5z, KoHnrtakTHas paboTa npemnogaBaress ¢ =
= e o aTTrecTanuu
=S 00yJaromuMucs =
@ < o ) (mo cemecTpam)
S S & =
o = " ®
= s = =) S M~
5 Z 2 £ | Jlekuus Cemumnap/ 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 TPUPOJHBIX M HCKYCCTBEHHBIX (ITHILEBBIC [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 MUKPOOPTaHU3MOB [IpencraBnenue n




3alllUTa OTYETA IO
nabopaTopHOii paboTre

° 3auer
6 Tema 5. BelgencHue — LEIUIIOJIO30PA3PYLIAOIINAX 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-nI0OKa3aTeabHbIC 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
nabopatopHoi pabote
11 Tema 10. OmnpeneneHne KHHETHYECKHUX IIapaMeTpoOB YcTHBIH onpoc
pocTa MUKpOOPTaHU3MOB 28 18 10 IIpencraBnenue u

3allIUTa OTYEeTa 10
nabopatopHoi paboTte

3auer




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEJIbHOM PA00THI 00Y4AIOIIUXCS MO AUCIHUILIIHHE

CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKOC obecreueHne

Onenovynoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoeMkocTh CaMOCTOSITETFHON PaOOTHI
Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHCHHS (qac.)
Tema 1. Dxonormyeckue metonbl| [loAroroBka K 1a0OPaTOPHBIM [Ipaktukym 1O  MHKpoOWomoruu:  y4ueo.
HCCIIEN0BAaHUS MHUKPOOHOTHI| 3aHATUSM; IOATOTOBKA OTYETA TI0 nocobue s cTya. By30B / A. U. Herpycos, M.
MPUPOJTHBIX M HMCKYCCTBEHHBIX| TeMe J1abopaTopHOH paOoTHI. TpeboBanus k  |A. Eroposa, JI. M. 3axapuyk u np.; [Tox pex. A.
(HIEeBBIe TPOAYKTHI) CYOCTPaATOB. comepxkanmio 1 |W. HerpycoBa. — M.: Axagemus, 2005. —
6 [Ipsimble ¥ KOCBEHHBIE METOIBI 26 Hen. 1 opopmienuro 604 c.
KOJINYECTBEHHOTO ydeTa nabopatopHor (Bstumna O. @®. Mainblii NOpakTHKYM [0
MHKpPOOPTaHH3MOB paboTHI MHUKpoOHojorun: yueb.-meroa. nocobue. / H. E.
Bykosckas, O. A. XKunkuna. — Upkyrck: U3n-
B0 MpkyT. yH-Ta, 2009. — 130 c.
Tema 2. Wnentudukanus| I[loarororka k 1abopaTopHBIM TpeboBanus k  |[IpakTKyM 1O  MHKpoOWoJoTHH:  y4eO.
MIPOKAPHOT 3aHATHUSM; IOATOTOBKA OTYETA IO CoJlepXKaHHIO U |mocobue it ctyn. By3os / A. W. Herpycos, M.
TeMe JJaboPaTOPHOM PabOTHI. opopmiienuro  |A. Eroposa, JI. M. 3axapuyk u np.; [Ton pex. A.
nabopatopHori |U. Herpycosa. — M.: Akanemus, 2005. —
paboThI 604 c.
6 29 Hex. 1 Barunna O. @. Manslii nOpakTHKyM IO
MHUKpoOHosorun: yueb.-meroa. nocobue. / H. E.
Bykogsckas, O. A. XKunkuna. — Upkyrck: U3n-
Bo Upkyrt. yH-Ta, 2009. — 130 c.
Muxkpobuonorus : y4ed. Jis CTyA. By30B / M.
B. I'yces, JI. A. MuneeBa. — M. : Axagemus,
2006. — 462 c.
Tewma 3. [ToaroroBka K J1aOOPaTOPHBIM [IpakTKyM 1O  MHKpoOMoOJOTHH:  y4eO.
Boeigenenne wu  waeHTH(UKAIMSA| 3aHATHAM; TOATOTOBKA OTYETA 110 nocobwue it cty. By3os / A. W. Herpycos, M.
AKTHHOMHUIIETOB TeMe 1abopaTOpHOM PaOOTHI. TpeboBanus k. |A. Eroposa, JI. M. 3axapuyk u np.; [Tox pen. A.
conepxkanuio u (M. Herpycoa. — M.: Akanemus, 2005. —
6 32 "en. 1 oopmirenmro 604 c.
nabopatopHol |PyKOBOJCTBO K MPaKTHYECKUM 3aHSATHSIM I10
paboThI mukpoduonoruu / I[lon pen. H. C. Eroposa. —

M.:MI'Y, 1983. —
215 c.




CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKOC obecreueHne

Onenovynoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoemkocTb CaMOCTOSITETFHON PabOTHI
Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHCHUS (qac.)
Tema 4. IToaroroBka k 1a00paTOPHBIM TpeboBanus k  |[IpakTukym 1o  MukpoOHonoruu:  yueo.
Brinenenue u n3y4eHHe| 3aHATHAM; [TOATOTOBKA OTYETa 0 coflepXaHMIo M [mocobue 1yt cryn. By3oB / A. W. Herpycos, M.
YTIIEBOIOPOTOKUCIISFOIITIX TeMe J1aboPaTOPHOM PAOOTHI. opopmienuro  |A. Eroposa, JI. M. 3axapuyk u np.; [Tox pen. A.
MHKpPOOPTaHU3MOB nabopatopHoir |U. Herpycosa. — M.: Akanemus, 2005. —
6 35 men. 1 paboTHI 604 c.
Bstanna O.®. Beimenenne w  u3ydeHHe
VTIIEBOIOPOJOKUCILIIOMUX OakTepmii: Meton.
ykazanus. — HUpkyrck: U3n-Bo UpkyTck. yH-Ta,
2010. -39 c.
Tema 5. [ToaroroBka K JIaOOpaTOPHBIM [IpakTikyM 1O  MHKpoOWoyoruu:  y4eO.
Brigenenue 3aHATHUSM; IOATOTOBKA OTYETA T10 nocobue st ctyn. By3os / A. W. Herpycos, M.
LEJUTI0JIO30Pa3pyIIAKOIIAX TeMe JTaboPaTOPHOM PaOOTHI. TpeboBanus k  |A. Eroposa, JI. M. 3axapuyk u np.; [Tox pex. A.
MHKPOOPTaHU3MOB comepxkanmio 1 |W. HerpycoBa. — M.: Akagemus, 2005. —
7 2 Hep. 10 oopmiienno 604 c.
nabopatopHol |PyKOBOJACTBO K MPaKTHYECKUM 3aHSATHSIM IO
paboTHI mukpoduonoruu / Ilon pen. H. C. Eroposa. —
M.:MI'Y, 1983. -
215¢
Tema 6. Brigenenue,| IloaroroBka k 1abopaTopHBIM TpeboBanus k. |Bsrunna O. ®. Beimenenue, uacHTH(UKAIIUSA
UACHTU(HUKAIHS KyJIbTYp| 3aHATHSIM; IIOJITOTOBKA OTYETA IO comepkanuio u  |Kyaptyp Bacillus thuringiensis u ormenka wux
7 JHTOMOIATOTE€HHBIX Oaktepuiil Teme 1a00paTOPHOM PabOTHI. 5 Hen. 12 oopmnenmo  |matoreHHbIX cBOHCTB / O. ®. Bsrumna, H. E.
Buga  Bacillus  thuringiensis, naboparopHoii |BykoBckas. — Upkyrck: U3p-Bo UT'Y, 2003. —
OILIEHKA UX ITaTOr€HHBLIX CBOWCTB paboThI 51c
Tema 7. [ToaroroBka K 1a6OPaTOPHBIM TpeboBanus k  |[IpakTukym 1m0  MHKpoOuomoruu:  yd4eO.
Brinenenue MOJIOYHOKHCIIBIX| 3aHATHSM; ITOJTOTOBKA OTYETA TI0 cofiepXaHuo M [mocobue Juts ctyn. By3oB / A. W. Hetrpycos, M.
7 OakTepuil U U3yueHNe X CBOMCTB TeMe 1abopaTOpHOM PaOOTHI. 8 Hen. 10 opopmienuro  |A. Eroposa, JI. M. 3axapuyk u np.; [Ton pex. A.
nabopatopHoii |U. Herpycosa. — M.: Akanemus, 2005. —

paboThI

604 c.
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CamocTosTenbHas pa60Ta 06y11a101111/1xcsl

Y‘Ie6HO-MeTOILI/I'-ICCKOC obecreueHne

Onenovynoe N
Cemectp HasBanue paznena, TeMbl . Cpoxu TpynoemkocTb CaMOCTOSITETFHON PabOTHI
Bun camocrositensHON paOOTHI CPEACTBO
BBITIOJTHCHUS (qac.)
Tema 8. CanurapHo-| Iloaroroska k 1a60paTOPHEIM TpeboBanus k  |[IpakTukym 1o  MukpoOHonoruu:  yueo.
MOKAa3aTeNIbHBIC MUKPOOPTaHU3MEI | 3aHATHUSIM; IOJATOTOBKA OTYETA IO coflepXaHMIo M [mocobue 1yt cryn. By3oB / A. W. Herpycos, M.
TeMe J1aboPaTOPHOM PAOOTHI. opopmiienuro  |A. Eroposa, JI. M. 3axapuyk u np.; [Ton pex. A.
nabopatopHori (M. HerpycoBa. — M.: Akagemus, 2005. — 604
paboTEI c.
XKapukosa I'. I'. MUKpoOHOIIOTHS, CAHUTAPHS H
7 11 men. 10 TUrMeHa TuIeBbix mnpoxykroB / I, T
Kapukosa, A. JI. Ko3pmuna. - M. : I'enan,
2001. -253 c.
Tenmep E. 3. [IpakTHkyM 1m0 MUKPOOHOJIOTHH :
yueb. mocobue g ctya. By3os./ E. 3. Tenmep,
B. K. IunsuukoBa, I'. U. TlepesepseBa. — M. :
Hpoda, 2004. — 256 ¢
Tema 9. Omnpenenenune| [loaroroBka k 1a00paTOPHBIM TpeboBanus k  |[IpakTukym 1m0  MHKpoOuonoruu:  yd4eO.
YyBCTBUTEIBHOCTH 3aHATHUSM; IOJIFOTOBKA OTYETA 1O COJIepXKaHHI0 U [mocobue uist ctyn. By3os / A. W. Hetpycos, M.
7 MHUKPOOPTraHU3MOB K| Teme 1a0OpaTOPHON PabOTHL. 13 nen. 10 oopmienmo  |A. Eroposa, JI. M. 3axapuyk u ap.; [lox pen. A.
AHTHOMOTHKAM nabopatopHoii [U. Herpycosa. — M.: Akanemus, 2005. —
paboThI 604 c.
Tema 10. Omnpenenenne| IlonroroBka k 1abopaTopHBEIM TpeboBanus k  |[IpakTKyM 1O  MHKpoOWoOJOTHH:  y4eO.
KHHETHYECKUX NapaMeTpPOB pOCTa| 3aHSATHUSIM; IIOJTOTOBKA OTYETA 11O CoJlepXKaHHIO U [mocobue uist cty. By3os / A. W. Herpycos, M.
7 MHUKPOOPTaHH3MOB TeMe 1abopaTOPHOI PabOTHI. 15 nen. 10 opopmnenuro  |A. Eroposa, JI. M. 3axapuyk u np.; [Ton pex. A.
nabopatopHori |U. Herpycosa. — M.: Akanemus, 2005. —
paboThI 604 c.

OO0t 00BeM caMOCTOATEIHLHON PabOTHI MO AUCHMILTHHE (Yac) — 66




4.3 Conepxanue y4eOHOIro MaTepuaJa

Tema 1. DJkojoruyeckme MeTOAbl HCCJIEJIOBAHUA 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 KoJauuecTBa KIETOK B kamepax ['opsea-
Toma.

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

N3yuenne OuOpa3HOOOpa3us  MHKPOOPTaHM3MOB B MCCIEIyEeMbIX  CyOcTparax.
OmnpeneneHre KOMUYECTBA CANMPOPHUTHBIX MHUKPOOPTAaHU3MOB (XEMOOPTaHOTETEPOTPOHBIE
0aKkTepuM, aKTMHOMMILEThl, MHUKPOMHULETBHI) MeToJoM Koxa Ha 53JeKTMBHBIX IMTaTENIbHBIX
cpenax. Pacwer OamioB u UWHAEKCOB Ouopa3zHooOpasusi Oakrepuil, aKTHHOMHIETOB,
MUKpomu1eToB. CtaTucTudeckas 00padoTKa MOJYyYEHHBIX PE3YJIbTaTOB.

Tema 2. Unentudukanmsi npoKapuoT

Wnentudukanust npokapuor. Cxema uaeHtuukanuu Oaxrepuii. OCHOBHBIE MPHU3HAKH,
UCHIONIb3YEMbIe TpU  UACHTHPHUKAUH. Mopdoaorndyeckue U UUTOJIOTUYECKUE MPHU3IHAKU.
BoisiBnenue kamncysi, crnop, JKIYTMKOB, BHYTPUKIETOYHBIX BKJIIOYEHMH. THHKTOpUaIbHBIE
npusHaku. Okpacka Oakrepuii o I'pamy. TecT Ha kucnoToycroitunBocTs. Mopdorenerndeckue
ukibl. KynbTypanabHble IpU3HAKU: OCOOEHHOCTH pPOCTa KYJIbTYpP Ha IUIOTHBIX U JKUJKHUX Cpeax.
®uszunonoro-onoxumMuyeckue cpoiicta. JuddepeHunanbHO-AMATHOCTUYECKUE CpEeAbl s
pasHbIX rpynn npokapuotr. OnpeneneHue GpepMeHTATUBHOW akTUBHOCTH. KocBeHHas oleHka
MATOTEHHBIX CBOMCTB M307ATOB. OTHOILIIEHHE K (PaKTOpaM Cpejibl: OlpeeeHIe TeMIepaTypHbIX
apaMeTpoB pPOCTa, COJIEBOTO Juama3oHa poOcCTa, OTHOIIEHHE K Kucioponxy, pH cpensi.
Ceponoruyeckrie 1 XeMOTaKCOHOMUYecKHe npu3Haku. Onpenenurenu Oaktepuil. OnpenenuTens
Oaxrepuii bepmxu (1997).

Tema 3. BoigesieHue 1 uaeHTH(PUKAIUSA AKTUHOMUIIETOB

OO0mass xapakTepucTUKa aKTHHOMHIIETOB. VICTOUHMKM BBIIETICHUS aKTHHOMUIIETOB WX
pacrpocTpaHeHHe B TPUPOJE. JICKTUBHBIC CpPEIbl MJIs HW30JSAIMA aKTUHOMHUIIETOB U3
MPUPOJHBIX cyOcTpaTroB. OmnpeneneHrne KoJMuecTBa akTHHOMHIIETOB B mouBe. CratucTudeckas
00paboTKa Moay4yeHHbIX JaHHBIX. OCHOBHBIE MPUHIIUIIBI U METOJIBI PAOOTHI C AKTHHOMUIIETAMHU.
Cpenpl u ycnoBus wuHKyOanuu. [IpuHIMIBI POAOBON HUIACHTHU(PHUKAIMU aKTHHOMHIIETOB.
Mopdosiorusi akTHHOMHIIETOB — OCHOBA YJIOOHBIX M MPOCTHIX KIIOUEH I HACHTH(PUKAIINH.
Konnnuu. IloBepxHOCTHBIE CTPYKTYpbl KOHUIuM. OmnpeneneHue xapakrepa pacroyIOKEHUs
KoHUMHA. DOpMBI KOHUACHOCIIOB, MX pacrojoxkenue Ha Tude. OOHApYKEHHE CIOpPAHTHEB.
MUKpPOCKONIMYECKOE HCCIIEIOBAHUE CIOPYJIUPYIOUIUX CTPYKTYp. BbIpaminBaHue KyiabTypbl Ha
MPEIMETHOM CTEKJIE BO BIIaXXKHOW Kamepe. [IpenapaTsl 1l CKaHUPYIOUIEH W MPOCBEYMBAOIIEH
Mukpockormuu. Tum munenusi. CTeneHb pPa3BUTHS BO3AYIIHOTO M CYOCTPAaTHOTO MHIICTHSL.
N3yuenne ¢epMeHTaTUBHONW AaKTUBHOCTH AaKTHHOMHIIETOB. MeTabonn3M aKTHHOMMUIIETOB.
AKTHHOMUIIETHI KaK MPOAYIEHTHl aHTHONOTHKOB. OmnpeieieHne aHTHONOTHYECKON aKTHBHOCTHU
AKTHHOMMIIETOB.

Tema 4. BeigesieHue 1 udy4eHue yriieBoI0pOAOKUCIASIOIINX MUKPOOPTraHU3MOB

CucremMaTuieckoe pazHOOOpa3ue YriIeBOJOPOJOKUCISIONINX MHKpoopranu3smMoB (YOM),
pacrpocTpaHeHue B mpupoe. Jkojorudeckas poiab YOM. McnonszoBanue YOM B mporeccax
peMmenuannu Hedrezarps3HeHHBIX cyOcTpaToB. [locTaHOBKa HAKOMHUTEIbHOH KynbTypel Y OM.
Boinenenne uucteix kyapTyp YOM. OnpeneneHue yriieBOAOPOIOKUCISIONIEH aKTUBHOCTH U
aJre3MOHHBIX CBOMCTB wu30yATOB. MccnegoBanue »smynbrupyromei aktuBHoctd YOM.
Nzyuenune ruapodunbHO-TUIpoPoOHBIX cBOMCTB Y OM.
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Tema 5. BolaesneHue 1e/UTH0J1030Pa3pyIAI X MUKPOOPTraHU3MOB

Llemtrono3opa3pymaroniye  MUKpoopranusMbel.  Cucrematudyeckoe — pazHooOpasue,
MeTabo0JIN3M, SKOJIOTHYECKAs POJb LEIUII0I030pa3pyIIAOIIUX MUKPOOPTraHU3MOB. VICTOUHUKH
BhIsesieHus. Omnpenienenre KoJIM4YecTBa HEeIITI0I030pa3pyIIalonIiX MUKPOOPTaHU3MOB B MTOYBE.
Craructuyeckasi 00pabOTKa MOIYYCHHBIX JaHHBIX. Beinenenue yncTeix KyapTyp. Onpenenenue
LEJUTIOJIA3HOM aKTUBHOCTH M30JIATOB. CTaTucTryeckas 00padoTKa MOJYyYSHHBIX JaHHBIX.

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

Hcrounuku BbIICIEHHS SHTOMONATOreHHbIX Oaktepuit Buaa Bacillus thuringiensis (BT).
Mertoauka cOopa NaToJIOrMYECKOro Marepuana. MeToJuka BbIJEIEHHS SHTOMOIATOICHHBIX
Oakrepuit. Ilpusnaku, nuarHoctupytomue BT. CnocoObl mMmonayyeHUs YUCTOM KYJIbTYPBHI.
BuyrpusunoBas auddepenunanus BT. ODusnonoro-6MoXxumMuueckue U CEpOIOrMYEcKHe
metoabl. Metoas! OnorectupoBanus mrammoB BT. TIpsiMble 1 KOCBEHHBIE METOIBI OTIPEICICHUS
MHCEKTHLUAHON akTuBHOCTH. TectupoBaHue Ha HacekoMmbix. Omnpeaenenue LDsg, LKsg.
Onpenenenne Macchl KPUCTAJUIOB  O-3HIOTOKCHHA. OrmpeneneHne  3K30TOKCHUTEeHHOCTH.
CraTtuctuyeckas o0pabOTKa NOTYYEHHBIX 1aHHbBIX.

Tema 7. BolaesieHHe MOJIOYHOKHUCIBIX 0aKTepUil U M3yYeHHEe UX CBOWCTB

Boigenenue MONOYHOKHCIBIX OaKTepuil W3 MOJIOYHOKHUCIBIX MpoayKToB. Ilomyuenue
HAKOIUTEJIbHOW KYJBTYpHI - IIOCEB MPOO Pa3IMUHBIX KHUCIOMOJIOUHBIX MPOJIYKTOB B NMPOOHPKU
€O cTepmIIbHBIM 00patoMm ¢ nobasienueM 10 % stunoBoro cnimpta. Beijenenue 4ucThIX KylIbTyp
MOJIOYHOKHUCIIBIX OakTepuil Ha cpeae bornanosa. [lomyuenue pabounx KyJapTyp IyTeM IOceBa B
IPOOUPKH CO CTEPHIILHBIM 00paToM. M3ydenne MopQoiaoro-KyabTypadbHbIX 1 THHKTOPHATBHBIX
IIPU3HAKOB.

UccnenoBanue apomarooOpasyromieil aKTUBHOCTH H30JATOB. KadecTBEHHBIE METOJIbI,
OCHOBaHHBIE Ha CIIOCOOHOCTHU JHalleTHiIa 00pa30BhIBaTh OKPAILICHHBIE COEAMHEHUS B IIETOYHOM
cpele: METOJ| OTIeYaTKoB, kauecTBeHHas peakuus ¢ 40%-ubim pactBopom KOH, onpenenenue
YeTBIPEXYIJIEPOJHbIX  COEJUHEHUH 1o KpeaTMHOBoW mpobe. KauecTBeHHBIE MeETOABI
orpezeNieHus: apoMaTooOpa3yrouieil akTHBHOCTH MOJIOYHOKHCIIBIX OakTepuid, OCHOBaHHBIE Ha UX
CHOCOOHOCTH YTHIIU3UPOBATh LIUTPATHI.

OmnpeneneHne KOJIMuecTBa MOJIOYHOM KUCIIOTHI METOJIOM TUTpOBaHuA. M3ydueHne 3HaueHus
AKTUBHON KMCIIOTHOCTH JJISl )KU3HEAEATEIbHOCTU KYJIbTYP MOJIOYHOKHCIBIX OaKTepHii.

HccnenoBanre aHTarOHUCTHMYECKHUX CBOMCTB KYJIbTYP MOJIOYHOKHCIBIX OakTepuil B
OTHOILIEHUH TEXHUYECKU BPEIHBIX MHKPOOPIaHM3MOB U OAKTEPHM IpyIIbl KUIIEYHONW MalOYKU
(BI'KII). Metox nyHOK, MepHeHAMKYJISPHBIX HITPUXOB, (UIBTPOBAIBHBIX JMCKOB, arapoBbIX
0JI0YKOB.

Tema 8. CanuTapHo-noKkasarejJbHble MUKPOOPraHU3MbI

CanurapHo-niokazatenbHble  Mukpoopranusmsl (CIIM). I'pynmer CIIM. Omnpenenenue
obmero mukpooHoro yuciaa (OMY). Ompenenenune CIIM. CaHuTapHO-MHKPOOHOIOTHYECKOE
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
TepMOQUIBHBIX  OakTtepuil.  CaHMTApHO-MHUKPOOHMOJIOTMYECKOE  MCCIIEJOBAHUE  BOJBI.
Omnpenenenne MUKpoOHOro uucia BoAbl. OmnpeneneHue KOMU-THpPa W KOJU-MHIAEKcA. AHalu3
MUKpodopsl  Bo3ayxa. CenuMmeHTanuMOHHBIH — MeroA. CaHUTapHO-0aKTEpHUOJIOTHUYECKOe
UCCIICIOBAaHME  MHUUIEBBIX  MPOAYKTOB. CaHUTapHO-O0AKTEPUOJIIOTMYECKOE  HCCIEeI0BaHUE
peIMEeTOB 00MX0/a U pyK nepcoHana. CtaTucTudeckas 00paboTKa MOMTy4eHHBIX JaHHBIX.
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Tema 9. OnpenesieHne YyBCTBUTEIbHOCTH MUKPOOPTaHU3MOB K AHTHOMOTHKAM

MeTtonbl ompeAeneHusT YyBCTBUTCILHOCTH MHUKPOOPTaHU3MOB K aHTUOMOTHKaM. Tect-
KynbTyphl. Jlucko-auddy3nonnsiii meton. Meton cepuitHOro pasBeneHus. CTaTHCTHYECKas
00paboTKa JaHHBIX.

Tema 10. OnpenesieHne KUHETHYECKHUX MAPaMETPOB POCTA MUKPOOPTaHU3MOB
OKCIOHEHITMAIBHBIA POCT W BpeMs TreHepanuu. Poct OakTepuit B NEpPHOIUYECKON
KynbType. Kpuas pocra nepuogudeckoil KyapTypbl. @a3el 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  IIPUPOTHBIX 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 WK 1k 22
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
MOJIOUHOKHUCIIBIX OaKTepHii [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 rg 23
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 H3y4eHHe

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 UK px 1.2
MUKPOOHOTHI MPUPOAHBIX U | 1aOOPaTOPHOMY 3aHSATHIO: HIIK x5
HUCKYCCTBEHHBIX  (THIIEeBbIe | [IpUHIIMIT SIEKTHBHOCTH. nK-2 UK x>
TIPOJTYKTHI) cyOCTpaToB. | DIIEKTUBHBIC CpEIbl JUIS  BBISABIICHHS MK 2>
IlpsmMble ¥ KOCBEHHBIE | pa3HBIX (bu3HONIOrnYecKux rpymnn UK 125
METOABl  KOJIMYECTBEHHOTO | MHUKPOOPTAaHU3MOB. UK px2a
y4eTa MUKPOOPTaHH3MOB

2. | Tema 2. Wnentudukamus | M3yuuTh TeOpeTHUYSCKHI  MaTepHal, IK-1 WK 11
[IPOKapUOT HEOOXOOMMBIA IS IIOATOTOBKM K HIK k1>

71a00paTOPHOMY 3aHSTHIO: MK 1 13
HuddepenmanbHO-AMarHOCTHYECKUE nK-2 HIIK 12
Cpeapl ISl Pa3HBIX TPYII TPOKAPHOT. HIK k2
OrtHOIICHHE MUKPOOPTaHU3MOB K WK i 3
(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 | HIK k2.
pacmpoCcTpaHEeHHE B IPUPOJIE. WK i 3
AKTUHOMMIIETHI Kak MIPOJTYLIEHTHI 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  MaTepuall, IK-1 WK k1
A3y4YEHUE HEOOXOAMMBIA IS TMOArOTOBKH K WK k12
YTIJIEBOJOPOAOKHUCIAIONINX n1abopaTOPHOMY 3aHSATHIO: UK k13
MHUKPOOPTaHU3MOB CucremaTuyeckoe pazHoobOpazue nK-2 UK k2.

YIJIEBOAOPOAOKUCIISIOIUX HIK 1125

MHKPOOPTaHU3MOB, PACIPOCTPAHCHUE B HIIK 1 25

Ep HpoZe. HJIK 11 2.4
CIIOJB30BaHUE

YIJIEBOAOPOAOKUCIISIOIUX TK-3 Zgﬁ fIK3.1

MHKPOOPraHU3MOB B nporueccax K32

peMenunanuu He(Te3arpA3HEHHBIX

CyOCTpaToB.

DNIeKTUBHBIE CpeAbl ISl  BBIIEICHUS

YTJIEBOZOPOIOKUCISIONTIX

MHKPOOPTaHU3MOB.

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 1k 2.4
MeTabOoJIM3M  IIEIJUTIOJI030Pa3PYIAOIIIX HIK 1 2-
MHKPOOPTaHU3MOB. MK 23
DKojoruyeckas poiib HIIK 11 2.4
LCIITI0JI030pa3spyarommnx HK'3 H,ZZK K31




16

MUKPOOPTaHU3MOB. HIK rx 3.0
Cpenbl TUTS BBIJICTICHUS

LEJUTI0I030pa3pyLIaroIInuX

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 XapaKTEePUCTHKA K-2 HIK 124
thuringiensis, oreHka uX | SHTOMOIIATOr€HHBIX  OaKkTepuil  BHUIA 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  TeopeTHYECKHl  MaTepuan, IK-1 WK k1
MOJIOYHOKHCIIBIX OaKkTepHii U | HeOOXOAUMBIN ISl  TOATOTOBKH K HIK k1>
U3YyYEHHUE 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 MHKPOOPTraHHU3MOB 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 3HAHUH, a TaKKe BBIMOJHEHHE Y4YeOHBIX 3aJaHUil, MOATOTOBKY K
MPEACTOALMM 3aHATHUSAM, 3a4€TaM U SK3aMEHaM.

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

- IloaroroBka K J1aOOpaTOPHOMY 3aHSTHIO: COCTOMT B TEOPETUYECKOW IOJIIOTOBKE IO
COOTBETCTBYIOIIEH TeMe 3aHATUSl (PEKOMEHIyeTcs JAeNaTh KpaTKUH KOHCIEKT MO H3ydaeMoi
TEeMe).

- [TonOop, n3yuenue, aHaIu3 PeKOMEHIOBAaHHOMN JIUTEPATYPHI.

- [logroroBka otuera mo naboparopuoi padore. OtueT Mo nabopaTopHOl paboTe MMeer
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 TeMAaTHKAa KYPCOBBIX padoT (IIPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
IIJIAHOM.

V. YYEBHO-METOJUYECKOE U MH®OPMALMOHHOE OBECIIEYEHUE
JUCHHUIIJIMHBI

a) mepeyYeHb JUTepaTypbl

- OCHOBHafl JIUTepaTypa

1. Tlpaktukym no mukpoobuosoruu: Yueb. nmocodue ans cryn. By3os / A. U. Herpycos, M.
A. Eropoga, JI. M. 3axapuyk u np.; [lox pen. A. U. Herpycosa. — M.: Akanemusi, 2005. —
604 c.

2. Bsarumnaa O. @. Manslii MpakTUKYyM IO MHKpoOnoioruu: yued.-meto. nocodue. / H. E.
bykosckasd, O. A. Xunkuna. — Upkyrck: U3n-Bo Upkyt. yH-Ta, 2009. — 130 c.

3. Bsarumaa O.®. BeieneHue u u3ydeHUE YIIICBOIOPOJIOKHUCISIONINX OakTepwii: MeTo.
ykazanud. — Upkyrck: U3n-Bo Upkyrcek. yH-Ta, 2010. — 39 c.

4. Bsrtuuna O. @. Beigenenue, unentudukanus kyiaptyp Bacillus thuringiensis u onenka
uX maroreHHsix cBoicTB / O. @. Bsatuuna, H. E. bykoBckas. — Upkyrck: U3a-so UT'Y,
2003.-51c¢

- JONOJIHUTEIbHAS JTUTepaTypa

1. PykoBOJCTBO K MpakTHYEeCKUM 3aHATHUAM 10 Mukpoouosoruu / [Tog pen. H. C. Eroposa.
-M.:MI'V, 1983. -215c.

2. MukpobOuonorus : yueb. mns crya. By3oB / M. B. I'yce, JI. A. MuneeBa. — M. :
Axanemust, 2006. — 462 c.

3. Temnmep E. 3. IIpakTukyMm 1o MUKpoOMOJOTHH : yued. mocodbue s cTyad. By30B./ E. 3.
Tennep, B. K. [llunsaukoBa, I'. U. IlepesepseBa. — M. : Ipoda, 2004. — 256 c.

4. JKapuxosa I'. I'. Mukpobuonorusi, CaHUTapHusi ¥ TMTHeHa MUIIEBBIX NpoaykToB / I'. I,
Kapukosa, A. JI. Kozemuna. - M. : I'enan, 2001. — 253 c.

0) CIMCOK ABTOPCKHX METOJMYECKHX Ppa3padoTOK: METOAUYECKHE YKa3aHMs s
BBITIOJIHEHHS JTA0OpaTOpHBIX paboT 1Mo BceM TemaMm, pasmemennsie B OUOC UTY —
https://educa.isu.ru.

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI

1. Hayuynas Dnextponnas bubmmoreka http://www.e-library.ru
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2. Uadopmanmonnas cucrema «EamHOe OKHO AocTymna K 00pa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

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

4. Db WUsparensckoro neHtpa «Akamemusi». Anpec poctyma: http://www.academia-
maoscow.ru

5. http://lwww.fptl.ru/biblioteka/biotehnologiya.html

6. http://mwww.medbook.net.ru/010512.shtml

7. Coro3 00pa3zoBaTeIbHBIX CATOB - EcTecTBEHHBIE HAyKH

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

9. Google Scholar —ITorckoBas crcTema 0 HAyYHOMH JINTEPATYPE.

10. Science Research Portal - Hayynas nouckoBas cucTeMa, OCYIICCTBIISIOIIAS
MOJTHOTEKCTOBBIA TIOUCK B )YPHaJlaX MHOTHUX KPYIHBIX HAayYHBIX H3ATEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u nap. Mmer craTbu ¥ 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-s1200paTOpHOE 000pYyAOBaHHUeE:

AyauTtopus Uil TIPOBEACHHUS  3aHATUM  J1abopaTopHOro  THma:  00OpylIOBaHA
crienuanu3upoBaHHo (y4ueOHoOM) MmeOenbto Ha 10 mocagoyHBIX MECT; JOCKOH MEJIOBOH;
TEXHUYECKUMHU CpeicTBaMu o0ydeHus: mpoektop BenQ MS521P; BcrpoenHbie O0KCHI — 3 IT.,
mKad JUIsl XpaHeHHs MaTepualioB JJs JIAOOPAaTOPHBIX 3aHATUH, MHUKPOCKON OWHOKYISPHBIN
Axiostar Plus Cart - 1 mrr., mukpockonsl buomen 2Led — 10 wt., Mukpockornst MBC-10 — 4 .,
BUHTOBOH OKyisip-mukpomerp MOB 1-15 — 1 mT., da3zoBo-koHTpacTHOE ycTpoiicTBo KD-4 — 4
IIT., TEMHOMOJBHBIA KOHJEHCOp — 6 mT., kamepbl ['opsieBa-Toma — 8 1mT., GakTepULIUIHBIE
gammnel — 5 mT., Tepmoctat TC-1/80 CIIY — 2 mwmr., snexkrpormiura HoBo-BsiTka; yuebHo-
HArJBSIIHBIMA TTOCOOMSIMU: TaOJHIIBI — 5 MIT., MPE3CHTAIlMH B KOJUYECTBE 2 IIT., pa3IaTOYHBIN
NeyaTHBIN MaTepuan i IpoBeIeHUs Tab0paTOPHBIX 3aHATHH.

KomneloTepusiit  kiacc (yueOHast ayauTopus) JUisl TPYNIOBBIX M HHAUBUAYAJIbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXKYTOYHOH aTTecTalH, OpraHu3aluu
CaMOCTOSITEJIbHON paboThI: ayauTOpHs 000pyAOBaHa CrelMaTu3upoOBaHHON (yueOHOiT) Mebenbio
Ha 20 mOCaJO4YHBIX MECT, JOCKOM MenoBOi; 000pynoBaHa TEXHUYECKMMHU CpPEACTBAMHU
o0ydeHust: cuctemMHsIii 6110k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIit 610K
Athlon 2 X2 250, mouutop BenQ G252HDA — 8 mT.; cuctemusiii 6ok PentiumD 3.0GHz,
Mouutop Samsung 740N — 3 wmT.; MmoHo6sok IRU T2105P — 2 mir.; cuctemusiit 6110k Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiid 610k Pentium G3250, monuTop Samsung T200 HD — 1 mr.;
cucteMHbIi 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemusbli 610k Pentium
G3250, morutop Samsung 740N — 1 mr.; mpoektop BenQ MXS503; skpan ScreenVtdiaEcot. ¢
HEOTpaHMYEHHBIM JIOCTYIIOM K ceTu MHTepHeT M obecreyeHHueM JO0CTyla 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 XUMHYECKOH IMOCyAbl M J1abopaTopHOro 00OpyaoBaHMs, Moiika -1 mT.,
mkad cymmiapHb TB-151, mkad cymmmensni 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 nutaTenpHbIe cpebl, BOASHBIC OaHU — 4 IIT.

[Tomemenue s XpaHEHHsS U NPOPHIAKTUYECKOTO  OOCIY>KMBAaHHUS — y4eOHOTO
000pyI0BaHUs: BBITSDKHOW IKad - 1 mT., Moiika — 1 1mIT., cTeIax ajis XpaHeHUs] XUMUYECKON
nocynsl M J1abopaToOpHOro 00OpyNOBaHMSA; MUTATEIbHBIE CpEIbl, JIAbOpaTopHas Iocyaa 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 s oaexapl — 1
mT., BCTpoeHHBIH Ookc, Tepmoctar TCO-1/80, XOMOMMIBHHUK «ATIIEPOH», OaKTEPHIIHIHAS
namna — 1, HoyrOyk Lenovo I1580, mpoektop BenQ MS521P; my3eiinas KoJUICKIHs KYIbTYp
Oaktepuil st ydeOHbIX 3aHsATHHA (14 KynbTyp), KOJUIEKUUS aKTHUHOMHUIIETOB (40 KymbTyp),
KOJUIGKLIUS  YTJIEBOJOPOJOKHUCISAIOMIUX  MHKpoopranu3sMoB (60  KyJabTyp);  KOJJICKIUHU
HHTOMOIATOT€HHBIX OaKTepuii; HarJIAgHbIe TocoOus (Tabmuikr) — 31 .

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

6.2. IlporpaMmMHoOe obecrievyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mans 6usneca - CrammaptHbeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0s16ps 20161 JIu.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlunensuu Microsoft 41059241.

Office 365 npodeccronanbublii wiroc st ydammxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunueckue 1 31eKTPOHHbIE CPeICTBA:

MeTtoauueckue ykazaHus AJIs BBIMOJTHEHUS JTa0OpATOPHBIX pabOT M HANHCAHHS OTYETOB
1o BceM TeMam, pasmeniernbie B OMMOC UT'Y — https://educa.isu.ru.

VIil. OBPA3OBATEJIbBHBIE TEXHOJIOT'MH

Jns ocBoeHMs JMCUMIUIMHBI «BONbIIOW NpPakTUKyM IO MPOGUII0» HPUMEHSIOTCS
CIIeAyIoNe 00pa30BaTEIbHBIE TEXHOIOTHH:

- JlaGopatopuble 3aHsATUA. Jlabopamopuvie 3anamus — olHA UX HPPEKTHUBHBIX (Hopm
NIPOBE/ICHUS ayIUTOPHBIX 3aHATHH B By3e, YTIyOJISIOT U 3aKPEIUISIOT TeopeTndeckue 3Hanus. Ha
TUX 3aHATHAX CTYAEHThl OCBaMBAIOT KOHKPETHbIE METOJbl H3YYEHHUS JAUCLUIUIMHBL,
nproOpeTaloT HABBIKM ~ CaMOCTOSITETBHOH  paboTel ¢ mpubopaMH H  COBPEMEHHBIM
obOopynoBanuem. Ha 11abopaToOpHBIX 3aHATHSAX CTYIEHTHI OCBaMBAIOT IOCTAHOBKY M BEJCHUE
IKCTIEPUMEHTa, Yy4aTcss yMEHHWIO HaOJro[aTh, OLEHUBATH IIOJNy4CHHBIC PE3YJbTAaThl, eNIaTh
BBIBOZIBI M 000011eHNs. Benyieit 11enpio 1abopaTopHbIX paboT SBIsSETCS OBJAJACHUE TEXHUKON
IKCTIEPUMEHTa, YMEHHUE pelIaTh MPAaKTHYECKUE 3aJa4l IyTeM IOCTaHOBKM ombiTa. J[mst Bcex
71a0opaTOpHBIX paboT, KOTOpHIE BBIMOJHSIOT CTYACHTHI, HAa BeAylled Kadeape COCTaBIAIOTCA
METOAMYECKHE YKa3aHUs, COJEpIKaIlue OMHMCAaHUE PAa0OTHI, MOPSIOK €€ BBITOTHEHHUS U (HOpMY
oryera. JlabopaTopHoe 3aHSATHE MPOBOJUTCSA B COCTaBE aKaJeMUYECKOH I'PYIIIbI C pa3/ieleHueM
Ha TMOATPYNIEL. B BOAHON YacTw 3aHATHS MPOBOJUTCS 3HAKOMCTBO CTYICHTOB C COJEpKaHUEM
npezcTosiiei padoThl, MOKa3 CHOCOOOB BBIMOJIHEHUS OTIENIBHBIX ONepalnuid, HallOMUHAHUE
OTIENFHBIX TMOJIOKEHUH 10 TeXHHKe Oe3omacHOCTH. OCHOBHAS 4acTh Ja0OpAaTOPHOTO 3aHATHUS
3aKJII0YaeTCs B TPOBEJIEHHE CTYACHTOM JabopaTOpHOM palboThl. 3aKIIOUMTENbHAS YacTh
MpeaycMaTpuBaeT TOJIBEICHHE WTOTOB BBHIMIOJHEHHOW J1abopaTtopHOi paboThl. I[lnchMeHHBIN
OTYeT MO Ja0opaTOpHBIM paboTaM BBIIOJIHIECTCS CTYACHTAMH KaK CaMOCTOSATENbHas paboTa.

- CamocTosTenbHas (BHEaAyIUTOpHAs) padoTa CTyACHTOB (CM. 11. 4.4).

- KeiicoBas TexHomoruss — ¢opmMa JIUCTAHIMOHHOTO OOYYeHHUs, OCHOBaHHas Ha
MPEAOCTaBICHUH OOydJaronIMMcsl HH(POPMAIIMOHHBIX 00pa30BaTENbHBIX PECYPCOB B BHUIE
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CIIEUATM3UPOBAHHBIX HAOOpPOB Y4eOHO-METOANYECKUX KOMIUIEKCOB C HCIIOJIB30BAaHUEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpManu (KeicoB).

VIiIl. OHEHOYHBIE MATEPUAJIbI JISA TEKYHIETI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTALIUA

Ouyenounvie mamepuanvt 011 6X00H020 KOHMPOA

B kadecTBe OLICHOYHBIX CPEICTB JUIsl BXOJHOTO KOHTPOJISI OLICHKH YpPOBHSI 3HAHHMA
CTYACHTOB MCIIONB3yeTcsi cobecenoBanne. B mpoiecce cobecenoBaHus OLEHUBAETCS YPOBEHBb
BJIa/IeHUs 0a30BbIMU 3HAHUSIMH, YMEHUSAMHU, HABbIKAMH, HEOOXOIMMBIMU JIs Hayana oOydeHus,
OTIpeNIeNIIeTCs CTENCHb BIIa/ICHUS] HOBBIM MaTepHajioM JI0 Hayalla €ro U3y4eHusl.

Ouenounvie mamepuanvl mMeKyuiec0 KOHMPONA POPpMUpPyomcsa ¢ cOOmMeemcmeuu ¢
JIHA ynugepcumema.

B kauecTBe OIEHOYHBIX CpPEACTB [UIsl TEKYIIEr0o KOHTPOJS 3HAHWM CTyJEHTOB
UCTIOJIB3YIOTCS 3aIUTa OTYETOB 10 Ja0OpaTOPHBIM paboTaM, KOTOPBIE BHIITOJHSIOTCS CTYACHTOM
camocTosTenbHO (cM. 1. 4.4) (odopMiieHHE Pe3yNIbTaTOB IKCIEPUMEHTOB, MOJTYYCHHBIX B XOE
nabopaTopHOil paboThI, UX HHTEpIpeTays, opopMIICHHE B BHIE OTYETA), YCTHBIN OMPOC.

Ouenounvie mamepuanvt 0151 RPOMENHCYMOYHOI ammecmayuu 6 hopme 3auema.

dopmMa MpoOMeKyTOUHOM aTTecTauu - 3auem. OC 3TOro TUMa AOJKHBI BBISBIISITH CTENIEHb
OCBOGHHUS MPAKTHUYECKUX 3HAHUU Kak 0a3y Ui (pOpMUPOBAHUSA KOMIETCHIMH, YMEHHUS HX
OPUMEHATh B CHUTYalHAX, MOJCIHMPYIOUIMX TNPO(ecCHOHATbHYIO esATeNbHOCTh, a TaKXkKe
chopmupoBanHocTh komneteHiui [1K-1, I1K-2, T1K-3, 3asBnennbix B 1. 1.

IIpumepHBIH CIHCOK BONPOCOB K 3a4€Ty

1. Cxema wunentupukanuu Oaktepuil. OCHOBHBIE TPU3HAKH, HCIOJIb3YEMbIE IIPH

uaeHTuGuKanmu. Mopdosornyeckue 1 HUTOJOTHUECKUE MTPU3HAKU. BbIsBIeHHE Kamcyil,

CHOp, KT'YTHKOB, BHYTPUKJIETOYHBIX BKIIOueHUH. lccrenoBaHue THUHKTOPHAIbHBIX

npuszHakoB. Okpacka Oakrepuil mo I'pamy. TecT Ha KuciotoyuyroiumBocTh. M3ydeHue

MOp(}OTreHeTHYECKUX LIUKIIOB.

KynbrypanpHble npU3HaKU.

3. ®wusznonoro-omoxumuueckue cpoicrea. JnddepennnanbHo-mmarnocTHaeckue Cpesl s
pasHbIX Tpynn npokapuoT. OmpeneneHue (epmeHTaTMBHOM akTHBHOCTU. KocBeHHas
OLICHKA MMaTOT€HHBIX CBOMCTB U30JISTOB.

4. OrtHomeHHe K (pakTopam cpeabl: OIpelesieHue TeMIEepaTypHbIX MapaMeTpoB pocCTa,
COJIEBOI'O IMana3oHa pocTa, OTHOLIEHUE K Kuciopoxy, pH cpensl.

N

5. CepoJyoruueckue U XeMOTaKCOHOMUYECKHE TPU3HAKH.

6. Omnpenenutenu Oaktepuit. Ompenenurens Oaktepuit  bepmxu  (1997):  npuHIMD
pacIooKeHHs MaTepuaia, OOIIH MOIX0/ K IMOJIb30BAHHIO OTNPEACTUTEICM.

7. OO0mrast xapaKTepUCTHKA aKTHHOMHIIETOB.

8. OmnpezneneHue KOJIMYECTBA MUKPOOPTaHMU3MOB B TIOYBE.

9. OCHOBHBIC TPUHIMIIBEI U METOIBI PabOTHl C akTWHOMHUIETaMH. Cpenbl W YCIOBHUS
UHKYOaIHH.

10. IMpuHIMIB pOoIOBOM HICHTH()UKAINY aKTHHOMHUIIETOB.

11. MuUKpOCKOIIMYeCKOe  MCCIEOBAHUE  CIOPYJUPYIOIMIMX  CTPYKTYyp.  BelpamuBaHue
KYJIbTYpbI Ha IPEMETHOM CTEKJIE BO BIaXHOW KaMmepe. [Ipenaparsl s ckaHUpPYOLIEH U
npocBeuMBaroniel Mukpockonuu. Tunm wmunenusa. CTeneHb pa3BUTHS BO3AYIIHOTO U
CcyOCTpaTHOTO MUIIETIHSI.

12. N3yuenne GpepMeHTaTUBHON aKTUBHOCTH aKTHHOMHIIETOB. MeTaboIM3M aKTHHOMHIIETOB.
AKTUHOMHUIIETBI KaK HpPOAYLEHThl aHTHOMOTHUKOB. OmpeneneHne aHTUOMOTHUYECKON
AKTUBHOCTH aKTMHOMMUIIETOB.

13. Obmas xapakTEepPUCTHKA YTICBOJIOPOJIOKUCIISIONIMX MUKPOOpPraHu3MoB. Vcronbp3oBaHue
YOM B nporieccax pemeauanun Hedre3arpsa3HEeHHBIX CyOCTpaToB.



14.
15.

16.

17.
18.
19,
20.

27.
28.
29.
30.

.5 1

21

TTocTaHOBKA HAKOMMTEIBHOM KyIbTyphl YOM. Bhienenne ancThIX Ky asTyp Y OM.
Onpenenenyre  YriaeBOAOPOJOKUCIAIOMEN aKTHBHOCTH M @ArC3HOHHBIX CBOMCTB
usonsToB. VcenenoBanne sMyasrupytomeii aktusaocty Y OM. M3yuenue THAPOPHIBEHO-
ruapodoOHbIX cBOMCTB Y OM.

O6uras XapakTepHCTHKa LEJUTI0I030paspyIIaloiX MHKPOOPraHM3MOB. Hctounukn
BBIICTICHHUS.

OnpeneneHre KOJUYECTBA IEIUTI0I030pa3pyIIAOIHX MUKPOOPTaHM3MOB B HIOYBC.
BriiesieHie YucTol KynbTypsl. OnpeseseHue HeUI0Ia3Hol aKTHBHOCTH H30JIATOB.
O61mast XapaKTepUCTHKA SHTOMONIATOTeHHbIX Gakrepuit Bua Bacillus thuringiensis.
Pacripoctpanenne BT B mpupoge. McTOYHMKH — BBIICICHHS. Metomauka cbopa
MATOJNOrMYeCKOro MaTephana. MeToIuKa BBIIENCHHS] YHTOMOMATOTEHHBIX OaKTepHii.
C110co0BI MOJIyYEHUSI YUCTOH KyJIbTYPHI.

. BuyTpusunosas nupdepenupanus BT. @u3n010r0-0MOXHMUYECKAE U CCPOIOTHICCKHE

METOIBI.

. Merons 6uorectupoBanus mramMmmoB BT. TIpsambie u KOCBEHHBIE METOIBI ONMPEICICHHS

MHCEKTHIIMHON aKkTUBHOCTH. TecTHpoBanue Ha HacekoMmbIx. Ompenernenie LD50, LK50.
Onpejenenre Macchl KPUCTAIOB §-9HI0TOKCHHA.

. OnpenienieHre 5K30TOKCUTEHHOCTH y mTamMmoB BT.
. CanurapHo-moKa3aTenbHple Mukpoopranusmel (CIIM). I'pynmsr CIIM. Omnpenenenue

obuero mukpo6noro uucia (OMY). Onpenenenne CIIM.

. CaHHTapHO-MHKPOOUOJIOTMYECKOe HCCeoBanke Boabl. OmnpeneneHue MHKPOOHOTO

4yucjia BOJABbI. OnpeneneHHe KOJIM-THpA U KOJIU-WUHICKCA.

. CaHHTapHO-MHKPOOHOIOTHYECKOe HccieoBanKe MouBbl. OTGOp Mpod ¥ ompejieenne

MuKpoOHOro umcna. OnpeneneHne KOMH-THTPa, NEPHPUHIEHC-THTPA M KOJIHUHYCCTBA
TepMO(DUITBHBIX OaKTEPHH.

Ananuz Mukpodiops! Bo3ayxa. CeIMMEeHTAMOHHBIM METOI.
CaHuTapHO-0aKTEPUOTIOTMYECKOE HCCIIEN0BAHME MUILEBBIX IPOAYKTOB.
CaHUTapHO-0aKTEPHONIOTHYECKOE HCCIIEI0BAaHHE NIPEIMETOB 00MX0/1a B PyK NepcoHad.
Antubuotuku. Knaccuduxanus. Mexanusm — aedictBus. MeToxsl  Onpeze/eHuUsA
YyBCTBUTEIBHOCTH MHKPOOPraHM3MOB K aHTHOMOTHKaM. TecT-KyabTypel —JIucko-
g dy3noHHBIH MeToa. MeTol CEpHMHOTO pa3BeICHHS.

[IpsiMble W KOCBEHHBIE METOIBI KOJIMYECTBEHHOTO y4eTa MUKPOOPraHU3MOB.

32. OnpenesieHre KUHETUYECKUX [TAPAMETPOB POCTA.
Pa3zpaborunk:
%LC/M/M noueHt O. ©. BaTunna
(mOAIHCH)

[IporpamMma cocTaBiieHa B COOTBETCTBHU ¢ TpebopaHusMu @I OC BO mo HampaBJIEHHIO
06.03.01 «buosorus» npoduito moaAroToBKH « MHKpOOHOIIOTHSD).
I[IporpamMma paccMOTpeHa Ha 3acelaHiy Kadeapbl MEKPOOUOIOTHH

<<2Z» J4 2021r. 7/
IIporoxon Ne ¢  3aB. Kadenpoit é /é// ” b. H. Orapkos

Hacmosuyas npozpamma, ne modvcem 6vimb 60CnpoussedeHa Hu 6 Kakou gopme 6es

npeosapumebHo20 NUCLMEHHO20 Pa3peuleHus Kageopsl-paspabomuura npopammbol.



