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CnHcOK JOKYMEHTOB H MaTepUAaJioB

. Ilepedenp MmIaHUPYEMBIX PE3YJIbTATOB OOYYEHUS IO AMCLUMUIUIMHE, COOTHECEHHBIX C

IJIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOTrPaMMBbl

N

. Llenp ¥ MECTO TUCIMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
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. Copepxanue paboueit mporpamMmbl (00BEM TUCHUIUIMHBI, THUIBI MU BHUJbI y4EOHBIX

3aHATUH,  y4eOHO-METOJMYECKOEe  OOECIeYeHHe  CaMOCTOSTEIbHOH  paboThl
00yJaronmxcs)

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUILUINHE

4.1. [lepeyeHb KOMIETEHIIMH C YKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B TIPOLIECCE
ocBoeHus1 00pa3oBaTenbHOM nporpaMmbl. OnKcaHue MoKazareneil u KpUTepueB
OLICHUBAHMsI KOMIIETEHIINI Ha pa3IMUHBIX dTanax ux (OpMUPOBAHUS, OIIHCAHUE
1IKaJl OLICHUBAHUs

4.2. Tunossle KOHTPOJIbHBIC 3aaHWs UM HHBIC MaTCPpUAJIbI, HeO6X0,HI/IMBIC JJIL
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1. Ilepedyenb n1aHNPyeMBbIX pPe3yJbTATOB 00y4eHHUsI MO JUCHHILINHE, COOTHECEHHBIX €
IVIAHNPYeMBbIMH Pe3y/JbTATAMH OCBOCHHS 00pa30BaTe/JbHOM NPOrpaMMbl

B pe3ynbrate ocBoeHNs1 00pa30BaTeIbHONM MPOrpaMMbl 00yUYaIOUIUIICs T0JKEH OBJIA/IETh
CIICAYIONIMMU Pe3yJbTaTaMu OOyUeHHUSI IO JUCIUTUTNHE:

Kareropus
Koa n naumenoBanue
(rpynmna) ®opmupyemas Pe3yabTaTnl 00y4eHus no
. HHAMKATOPA J0CTHKEHUS
KOMIeTeHIu i KOMIeTeHuus (¢ JUCHUIIIHHE
KOMIIeTeHIIHU
(npu HATMYMH yKa3aHHeM Ko0/1a)
OIIK)
Teopetuueckue u OIIK-2 - criocoOnocthio | OIIK 2.1 3HaTh: OCHOBHBIC 3aKOHBI | 3HATH OCHOBHBIC 3aKOHBI
MpPaKTHIECKUE " TOTOBHOCTBIO | €CTECTBEHHOHAYYHBIX JUCLIUIUINH B | KU3HEACSATEIBHOCTH
OCHOBBI UCIIONIb30BaTh OCHOBHBIE | MPO(ecCHOHANBHO AeATETbHOCTH MIPOKAPHOTHIECKUX KIIETOK,
mpo¢eCCHOHATPHON | 3aKOHBI 0COOEHHOCTH UX CTPOCHUS
JEeATEIBHOCTH €CTECTBEHHOHAYYHBIX OIK22Y v
P — B .2 YMeTh: IPUMEHSATh METb BBIIOJIHATH 6npa1<mqecxne
npodeccHonATEHO TEOPETHUYECKNE 3HAHUS IS 3aJaHusl 110 MUKPO I/IOJ'IOFI/II/I,6
JeATENBHOCTH, pgmem/m HpaKT6I/I‘IeCI(I/IX BOIIPOCOB B | HCIIOJIB3YIO TEOPETUUECKYIO 0a3y
MPHMEHSTH MeTomp! |-Q0IACTH MUKPOGHOIOTHHU
MATEeMATHIECKOTO OIIK 2.3 Bnagers: wMetozamu | Bnagers METOZIaMHU BbLICIICHHE U
AHATH32 i | TEOPETHYECKOTO U | u3ydeHus 6axkTepui, apxei
MOJIEHPOBAHHS, 9KCIEPUMEHTAIBHOTO
TEOPETHYECKOTO u | HCCICAOBAHMA
9KCIIEPUMEHTAIHLHOTO
WCCIIEIOBaHUS
Kareropus
Koa n HaumeHoBaHue
(rpynma) ®opmupyemas Pe3ysbTaThl 00y4eHus 1Mo
N HHIUKATOPA A0CTHKEHMS
KOMIIeTeHI Ui KoMmneTeHuus (¢ JUCHMILTUHE
KOMIIeTeHIIUH
(npu HAJTMYMH YKa3aHHeM KoJa)
OIIK)
Teopetnueckue u OIIK-6 — BiageHnemM OIIK 6.1 3HaTh: OCHOBHBIE METOABI | 3HATH OMOJOTHYECKHE OCHOBBI
MPaKTUYECKHe OCHOBHBIMH METOAAMU 3aIUTHI TPONU3BOICTBEHHOTO MPOIIECCOB, UCTIONB3YEMBIX B
OCHOBBI 3aIIUTHI MepcoHajIa ¥ HaceIeHHs OT METO/aX 3aIlInuThI
npodeccHoHaNIBHON | MPOM3BOJICTBEHHOTO BO3MO>KHBIX TIOCIIE/ICTBUI aBapuii TIPOM3BO/ICTBEHHOT'O IIEpCOHAa U
JIeITeIILHOCTH MepCoHAIa ¥ HACeIeHUs | Ha MHUKPOOHOJIOTHYECKUX HaceJIeHHs OT BO3MOXHBIX

OT BO3MOXKHBIX
MOCJIEACTBUM aBapui,
KaTacTpo(), CTUXHAHBIX
Oe/ICTBUIA;

MNpOU3BOACTBAX.

MOCJIEJCTBUI aBapuil Ha
MHUKPOOHOIOTHIECKUX
MIPOU3BOJICTBAX

OIIK 6.2 YMeTh: npUMeHSTh
TEOpPETHYECKHE 3HAHUS IS
peanu3anuy METO1aMH 3aIUTHI
MIPOM3BOJICTBEHHOTO MIEPCOHANA U
HaCEeJIeHHUS OT BO3MOXHBIX
MOCIIEAICTBUM aBapui, KaTacTpod,
CTHXMIHBIX O€ICTBHIA;

YMeTh agantTupoBarthb
TEeOpeTUIeCKre 3HaHUsI B 00JIaCTH
MHUKPOOHOJIOTHH [T PeaTn3aluu
METOJIOB 3aIlUThI
MIPOU3BOJICTBEHHOTO MIEPCOHANA U
HaceJIeHUs OT BO3MOKHBIX
MOCIIEACTBUI aBapui, KaTacTpod,
CTUXHIHBIX O€ICTBUMA CBA3aHHBIX
C pacrpocTpaHeHHEM
MaTOr€HHBIX MUKPOOPTaHU3MOB

OIIK 6.3 BinaneTs: NOHITUHHBEIM H
TEPMHUHOJIOTMUYECKUM aIlapaToM
OCHOBHBIX METOJIOB 3aIIUThI
MIPOU3BOJICTBEHHOTO MEPCOHAja U
HACEJICHUS OT BO3MOXHBIX
HOCJIEACTBUM aBapuil, Ha
MHUKPOOHUOIOTHYECKUX
MTPOU3BOJICTBAX

Brnajieth OCHOBHBIMU METOJaMHU
o0e33apakuBaHus U
JICTOKCUKAIMU TIPU MUKPOOHOMA
KOHTaMHHAIIUH




Karteropus

KOI[ 1 HAMMCHOBAHHEC

(rpynmna) dopmupyemas Pe3yabTaThl 00y4eHus mo
. HHAMKATOPA T0CTHKEHUS
KOMIeTeHIuii KOMHeTeHus (c AUCHHUTIIINHE
KOMIIeTeHIIHU
(npu HATMYMHU yKa3zaHHeM Ko/a)
OIIK)
IIpomsBoncteenno- | MK-4 — IIK 4.1 3HaTh: IPHUHIIHAIIEI 3HATh TEOPETHYECKIE OCHOBHI
TEXHOJIOTHIECKHE CIIOCOOHOCTBIO BBITIOJTHEHHS TIPABUI TEXHUKA MPaBUJI TEXHUKH 0€3011aCHOCTH B
obecrieunBaTh 0e3011aCHOCTH, MPOU3BOACTBEHHONH | MHUKPOOHOIIOTHIECKOI

BBITIOJTHCHHE

CaHUTapuH, IOXKapHOH

nmabopaTopuu pu padoTte ¢

MPaBUJ TEXHUKU 6e30IacHOCTH U OXpaHbl TpyZa Ha OakTepusMu

6e30macHOCTH, MHUKPOOHOJIOTMYECKUX

MPON3BOJICTBEHHOU MPOU3BOJCTBAX

CcaHUTapuy, IIK 4.2 YMeTb: NpUMEHATh 3HaHUA | YMETh aAalnTHPOBATh

MOXapHOH NpaBWJl TEXHUKH OE30MacHOCTH, | TEOPETUUECKHE 3HAHUS B 00JIaCTH

6e3omacHOCTH U MIPOU3BOJICTBEHHOU CaHUTapHH, | TEXHUKH IIpU paboTe ¢
OXpaHbl Tpya MOXapHOW 0e30MacCHOCTH M OXpaHbl | OAKTEPHSIMH Ha IIPAKTHKE
Tpyla Ha MHKpPOOHMOJIOTHYECKUX
MPOM3BOJICTBAX

BJ'Ia,Z[eTL HaBbIKaMH BBIITIOJITHCHUA
IpaBuJI TCXHUKHU 0e30I1aCHOCTH B

IIK 4.3. BnaneTb: HaBBIKAMU
BBITIOJTHEHHS TTPABUJ TEXHUKU

6e301macHOCTH, IPOU3BOACTBEHHON | MHKPOOMOIOTHYECKON
CaHWTAPHH, TTOKAPHOU nmabopaTopuu pu padore ¢
0€301acHOCTH M OXpaHbl TpyJa OakTepusiMu

2. Leab ¥ MecTO TMCUMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl NPOrpaMMbl

Jucuunnuza «O0111as MUKpOOUOJIOT s OTHOCUTCS K 0a30BOI YacTH.

IIpu ouHol/ 3a0uHOM (hopMe 00yUeHUs TUCIMILIIMHA U3ydaeTcs Ha 2 Kypce B 4 cemecTpe.

Lenbto ocBOCHUST TUCHUILIHHBL «O0Imas MUKPOOHOIOTHS» SBIsIeTCs (POpMUpOBAHHE Y
CTYACHTOB NpEJCTAaBICHUA 00 YpOBHSIX OpraHU3alMM, CTPOEHHMM U (PYHKIIMOHUPOBAHUU
MHUKpPOOPTraHW3MOB, OCHOBHBIX HAaNpaBJIEHUSX WX HCIOJIb30BaHMS, a Takke (OpMUPOBAHUE
HayYHO-MAaTEPUATUCTUYECKOIO MHMPOBO33PDEHMS, II03HABATEJIbHOM AKTUBHOCTH CTYAECHTOB,
o0iel U HKOJIOTMYECKOM KYJIbTYPhl JIMYHOCTHU, OCMBICIEHHOTO BOCHPHSTHS MHOTrooOpa3us
KMBOT'O MHpa M €ro 3HaueHHe ISl CYIIeCTBOBaHUS OMOoCc(ephl Kak Ii100anbHOM 3KOCUCTEMBI.

B mpouiecce uzydenust auctuiumabl «O0111asi MUKpOOHOJIOTHSIY, 00yUYalOIIHecs] TOKHBI
UCIOJIb30BaTh, 00OTraIaTh M CHUCTEMAaTU3UPOBATh (PYyHIaMEHTAJIbHBbIE 3HAHUS 10 LIUTOJOTHH,
OMOXUMHH, MOJIEKYIIpHON Ounonoruu. CTyIeHThl JOJIKHBI MOJYYUTh TPAKTUYECKUE HABBIKU
Ui paboThl ¢ mpuOopamMu U 000PYIOBAHUEM, HCIIONB3YEMBIMH B Pa3IMYHBIX OTPACISAX HAYKH U
IPOU3BOJCTBA — OMOJNOTMM, XHUMHHM, MEAMIMHBI, (apMaKoJOTHH U CEIbCKOIO XO3sHCTBa.
BocnuratensHoe 3amaua Kypca «OOmass MHKpPOOMOJIOTHS» CBA3aHO C €ro pojblo B
(GOpMHUPOBAHUN HAYYHO-MATEPUATMCTUYECKOTO MHUPOBO33PEHHUS, MMO3HABATEIbHOW aKTUBHOCTU
CTYACHTOB, a TaKk)Ke OOIIeH U 3KOJIOIMYECKON KYJIbTYphl IUYHOCTH, OCMBICIEHHOTO BOCIIPHUSTHUS
MHOTO00pa3usi JKHBOT'O MHpPA M €r0 3HAYCHHE /ISl CYIIECTBOBAaHUs Onochepsl Kak TI00abHON
HKOCUCTEMBI.

Jljis OCBOEHMSI THUCUUIUIMHBI HEOOXOAMMBI KOMIETEHIIMH, C(HOPMHUPOBAHHBIE B paMKax
U3yUYEHHs CIEAYIONIMX JTUCHMIUIMH: OpraHuyeckass XHMHsA, oO0mas OHOJOrHs, KIeTOYHas
O1OJI0THS, KOJIOTUS, OCHOBBI OMOXMMHHU U MOJIEKYJIIPHOU OMOJIOTHH.

OcBoeHne KOMMETEHIMH JUCHUIUIMHBI HEOOXOIMMBI s M3Y4YEHHUS CIEAYIOIIUX
JTUCIUIIINH: TEXHUYECKass  MHUKpPOOMOIOrHs, OMOTEXHOJIOTHYECKHe MIPOU3BOJICTBA,
HKOJIOTHYECKasi OMOTEXHOJIOTUS, OCHOBBI aHTUCENTUKH B OMOTEXHOJIOTMYECKUX MTPOU3BOICTBAX,
OMOXUMHS ~ MHUKPOOPraHM3MOB,  METOJbl  IMOJY4YEHHUS  TPOMBIIUIEHHBIX  IITAMMOB
MHUKpPOOPTraHU3MOB

3. Conep:xanue padoueii nporpaMmmMsl (00beM IMCHUIIMHBI, THIIBI H BUABI y4eOHbIX
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3aHATH, Y4eOHO-MeTOAUYeCKOoe ofecnedeHrne CaMOCTOSTeIbHON PadoThl 00y4aloIIUXCs)

Coneprxanne paboueli mporpamMmsl npeactasiieHo B [Iprtoxenun Ne 1.

4. ®oH/1 OLIEHOYHBIX CPeCTB MO0 JUCHHUILINHE
4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (opMUpPOBaHNs B Ipolecce
0CBOeHHs1 00pa3oBaTe/ibHOI MporpaMmbl. OnMcanue MoKa3zareJieid 1 KpUTEepueB
OLICHUBAHNS KOMIIETEHIIMI HA Pa3JIMYHBIX 3Tanax uX (JOPpMUPOBAHUS, ONTHUCAHUE IIKAJ
OlLleHUBAHUS

Kon wu dopmynupoka kommereHuuu OIIK- 2 - crmocoOHOCTEIO M TOTOBHOCTBIO
UCIIOJIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B TPOGECCHOHATHHOU

JCATCIIbHOCTH,

IMPUMCHATDb

METO/IBI

MaTeMaTHYCCKOI'O

aHalJIi3a u

TCOPCTUUCCKOTO U SKCIICPUMCHTAJIIbHOT'O UCCIICJOBAHUSA

MOACIINPOBAHUA,

KO}I U HAUMCHOBAaHUEC
HHIAUKATOpAa TOCTHKCHUA

Pe3yabTaTsl 00yyenus
Mo AMCHMILIHHE

Kpurtepnu oneHnBanus pe3yibTaToB 00y4eHHs

«3auTeHo»

«He 3aureHo»

KOMIIeTeHIINN
OIIK-2 - cnocobHocThio U | OIIK 2.1 3uath: | OOyuarommiics Binaaeet Bcemu | OOydvarommiics
TOTOBHOCTBIO  MCIIOJIb30BAaTh | OCHOBHBIE 3aKOHBI | OCHOBOIIOJIATAOIIMHI HMEET
OCHOBHBIC 3aKOHBI | €CTCCTBCHHOHAYYHBIX 3HAHUSIMHU, BBIICIICHHBIMHA B pa3pO3HEHHEIE,
€CTCCTBCHHOHAYYHBIX AUCLIHILIMH B | xauecTBe TpeOOBaHMIA K HETIONHbIE 3HAHUS
AHUCTIUILIH B | MPOECCHOHATBLHOM 3HAHMAM B 00JACTH U3y4aeMOM | MO M3y4aeMoi
npogeccronabHoi ACATEIBHOCTH JVCIUIUIMHBI; TOKA3bIBAET JUCLUIIIMHE WA
eSITEeIIbHOCTH MIPUMEHSTh . :
A ’ P OIIK 2.2 Yuers JOCTaTOYHYIO TIyOUHY 3HAHHUS Y HETO
METOJIBI MaTeMaTUYECKOTO | MPUMEHSTh
NOHUMaHHMs y4eOHOTO MPaKTHYECKH
aHajlu3a M MOJEIUPOBAHUS, | TEOPETUUECKUE 3HAHHS
Marepuaia, HO BO3MOXHa OTCYTCTBYIOT, HE
TEOPETHIECKOTO M | JUis peleHus
H TaTOYHasi CHCTEMHOCTb U MHPOBaHBI
SKCIIEPUMEHTAIILHOT'O TIPAKTUYECKUX COCTATOHAA CHCTEMHOC . copmuposa
i — BOTIPOCOB B 0GIACTH apryMEHTHPOBAaHHOCTh 3HAHUH | MPaKTHYECKHE
MHKPOGHONOTHHI T10 AUCIMIUINHE; 10Ty CKaeT YMEHUSI U HaBBIKU B
HE3HAYHUTENIbHbIE HETOYHOCTH B | 00JIacTH
yIoTpeOIeHNH TOHATHIHHO- npodeccHoHaIBEHOM
KaTerOpHaJIbHOTO anmapara o | JesiTeJIbHOCTH.
OIK 23  Braners: JUCHUILIUHE; JEMOHCTPUPYET
METONaMH NpaKTHYECKUE YMEHHS U
TEOPETHYECKOTO "
HaBBIKM B 00J1aCTH
9KCIIEPUMEHTAIILHOTO
nesitenbHOCTH. OCBOCHME
UCCIIEeIOBAHUS

3HAHHUI/YMEHNI/HABBIKOB KaK
MHUHHUMYM Ha
YIOBJICTBOPHUTEIEHOM YPOBHE
WITH BBILLE.

Kox u ¢opmynupoBka komnereniuu OIIK- 6 - BiageHneM OCHOBHBIMH MeETOJaMHU
3alIMTHl TPOW3BOJICTBEHHOTO TIEPCOHANA M HACEICHUS OT BO3MOXHBIX TTOCIEACTBUN aBapHid,
KaTacTpo(, CTUXHUHHBIX OeCTBUN

Koa u HaumeHoBaHue
HHAUKATOpA TOCTHKCHUHA
KOMIIETCHIIMHA

PesysbTaThl 00y4eHust
MO JUCHHILIHHE

Kpurtepuu oneHnBanus pe3yjbTaToB 00y4eHHs

«3auTeHo»

«He 3auTeHo»

OIIK-6 — BiranenueM
OCHOBHBIMH METOJaMH 3aIUThI
MIPOU3BOICTBECHHOTO MTEPCOHATIA
Y HACEJIEHUS OT BO3MOXKHBIX
IOCJIEACTBUM aBapui,

OIIK 6.1 3HaTh:
OCHOBHBIE METOJIBI
3aIUTE
TIPOU3BOJICTBEHHOTO
TepPCOHaIa U HACEJICHUS

OOyuaronuiics BIageeT BCEMH
OCHOBOINOJIAraloluMu
3HaHUSIMU, BbIIEJICHHBIMU B
KadecTBe TpeOOBaHMIA K

OO0y4aronruiics
nMeeT
pa3po3HEHHBIE,
HEIOJIHBIC 3HAHUA




KaTacTpo(, CTUXUIHBIX
OeICTBUIA,

OT BO3MOXHBIX
MOCIECTBUM aBapuil Ha
MUKPOOHOJIOTHYECKUX
IIPOU3BOJICTBAX.

OIIK 6.2 YMmeTh:
MIPUMCHSTh
TEOPETUICCKHUEC 3HAHHUS
JUTSL peau3anuu
METOAAMU 3aIUTEI
TIPOU3BOJICTBEHHOTO
TIepCcoHaja U HACEICHUS
OT BO3MOYKHBIX
MIOCJICAICTBUI aBapui,
KaTacTpo(, CTUXHHHBIX
OenCTBUIL,

OIIK 6.3 Bnanets:
MOHSATHHHBIM U
TEPMHUHOJIOTHUECKUM
anmnapaToM OCHOBHBIX
METOJIOB 3aIIATHI
MIPOU3BOJCTBEHHOTO
MepCOHaNa U HACEJICHUS
OT BO3MOKHBIX
MOCJICAICTBUI aBapui,
Ha
MHUKPOOHOIOTHYECKUX
TIPOU3BOJICTBAX

3HAHWSIM B 00JIACTH M3ydaeMOu
JHCUUIUIMHBI; IOKa3bIBACT
JOCTaTOYHYIO TITyOHHY
MTOHUMaHUS y4eOHOTO
Marepuaa, HO BO3MOYKHa
HEJI0CTaTOYHasl CHCTEMHOCTD U
apryMEHTHPOBaHHOCTh 3HAHUH
T10 AUCUHMIUINHE; I0MyCKaeT
HEe3HAYUTENIbHbIC HETOYHOCTH B
yIoTpeOICHNH TOHATHIHHO-
KaTeropHaJbHOrO ammapaTa 1o
JHCLUHUIUIHHE; IEMOHCTPHPYET
NPaKTHYeCKUEe YMEHUS U
HAaBBIKH B 00JIaCTH
nesrenpbHocTu. OCBOEHHE
3HAHHUH/yMEHNI/HaBBIKOB KaKk
MUHUMYM Ha
yJIOBJIETBOPUTEILHOM YPOBHE
WITH BBILLE.

10 U3y4aemMoi
JUCLUIITHHE WA
3HAHUS Y HETO
MPaKTHYECKU
OTCYTCTBYIOT, HE
c(hOopMUPOBAHEI
MPaKTHYECKUE
yYMEHHS ¥ HABBIKHU B
obnactu
npodecCHOHATBHOM
JIeSITEIbHOCTH.

Kox u popmynupoBka komnerennuu [1K- 4 - cmocoOHOCTRIO 00eCTIeUnBaTh BBHITTOJTHEHUE
MpaBUJI TEXHUKH OE30MACHOCTH, MPOU3BOJCTBEHHOW CaHUTApPUU, MOXKAPHOU OE30MACHOCTH U

OXpaHbl Tpyaa

KO)I U HAUMECHOBAaHUE¢
HHAUKATOpA TOCTHKCHUHA

Pe3yabTaTsl 00yyenus
Mo AMCHMILINHE

Kpurtepnu oneHnBanus pe3yibTaToB 00y4eHHs

«3auTreHo»

«He 3aureno»

KOMIETEHIIHH
IIK-4 — c1iocoOHOCTBIO TIK 4.1 3uath: OO6yuarommiics Bnageet Bcemu | OOydaromuiics
obecreunBaTh TPUHITUITE BBITIOHEHHUS | OCHOBOITOJIATAOIIIMMH AMEET

BBITIOJTHCHHUE ITPaBHUII paBUJI TCXHUKH 3HAHWSAMH, BbIICICHHBIMU B pa3pO3HEHHBIE,

TEXHHUKH 0€30TIaCHOCTH,
MIPOU3BOJICTBEHHOU
CaHUTAapUU, IOXKAPHOI
0e30MaCHOCTH ¥ OXPaHbI

Tpyna

0e301acHOCTH,
MIPOU3BOJCTBEHHOM
CaHUTAapuUU, MOXKAPHOI
0€30MacCHOCTH U
OXpaHbl Tpya Ha

KayecTBe TpeOOBaHUH K
3HAHMSAM B 00JIACTH M3ydaeMOH
JUCHUIIINHBI, IIOKAa3bIBACT
JIOCTaTOYHYIO TITyOHHY

HETIOJIHbIEe 3HAHUS
10 U3y4yaeMou
JUCTIUTUIMHE WITH
3HaHUS Y HETO

IIOHUMAaHHs yqe6Hor0 MMPaKTUYCCKU
MI/IKp06I/IOHOFI/I‘{eCKI/IX

Mmarepuajia, HO BO3MOXHa OTCYTCTBYIOT, HE
IIPOU3BOACTBAX (1)

HEAOCTAaTOYHAA CUCTEMHOCTD U C(POPMHPOBAHBI
MK 4.2 YMmers: A N PMHP
IPUMEHSATE SHAHHS ApPryMmeHTHPOBAHHOCTb 3HAHUU MMPAKTUYCCKUC
HpaBuUi TEXHUKHA O AMCUUINIMHE; NOITYCKAcT YMEHUA U HABBIKU B
6e30MacHOCTH HE3HAa4YUTeNIbHbIE HETOYHOCTH B | 00J1acTH
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HPOU3BOCTBEHHOM YIOTPeOICHUH TOHATHIHHO- pogeCCHOHATBHOM
CaHMTapuH, no)xap]{oi/’] KaTeropuajJbHOr0O arrapara 1o JACATCIBHOCTH.
6e3omacHOCTH U | JUCLMIUTHHE; TEMOHCTPUPYET
OXpaHBbI TpyIaa Ha | IPaKTUYECKHUE YMEHUS U
MHUKPOOHOJIOTMYECKUX HaBBIKH B 00J1aCTH
IIPOU3BOACTBAX




IIK 4.3. Bnagets: nesitenpbHOCTH. OCBOCHME
HaBBIKAMU BBINIOJHCHUS | 3HAHWI/YMEHHI/HaBBIKOB KaK

[IpaBUJI TEXHUKH MHUHHMYM Ha
OesomnacHoCTH, YZOBJIETBOPUTEILHOM YPOBHE
IIPOU3BOJICTBEHHOMN WITH BBITIC

CaHWUTApPUH, MOKAPHON
0€30IacHOCTH 1
OXpaHbl Tpyaa

Kputepusimu OIieHUBAHUSI SIBJISIOTCST OaJUTbl, KOTOPBHIC BBICTABIISIFOTCS MPEIOIaBaTEIeM
3a BHJIbl JEATEIbHOCTH (OLIEHOUYHBIE CPEACTBA) MO MTOraM H3Y4YeHHs] MOJIyJeil (pa3aenoB
JTUCITUTIIMHBI), TIEPEUUCIICHHBIX B PEUTHUHT-TUIAHE AUCHHIUIUHBI 0/ 9K3AMeHd: TeKYIIHA
KOHTpPOJIb — MakcumyMm 40 OamnoB; pyOeXHBI KOHTpOJIb — MakcumyM 30 0asmios,
nooIpHuTenbHble 6amtbl — MmakcumyMm 10.

Ikanel OlleHUBaHMUS:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 110 79 6aJIIOB — «XOPOIIIOY;

ot 80 0aJJIOB — «OTIIMYHO.

4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MATEePHAaJIbl, He00X0AMMbIE 1JI51 OLlEHKHU
3HAHUIi, YMeHUIi, HABBIKOB M OIBITA /1eATEIbHOCTH, XaPAKTEPU3YIOIIUX ITAMNbI
(opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00Pa30BaTeIbHONH MPOrPaMMBbI.
MeTtoauyeckue MaTepuabl, oONpeae/siiolue npoueIypbl OLeHNBAHUS 3HAHUI, YMEeHUI,
HABBIKOB H ONBITA JeSITeJILHOCTH, XaPAKTePU3YIOIINX 3Tanbl GopMUpoOBaHUS
KOMIIeTeHIIN I

Kox u popmynuposka komnerenuuu OIIK- 2 - cmocoOHOCTBIO U TOTOBHOCTHIO HCIIOJIB30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUIUIMH B NPO(EeCCHOHATBHON JesSTEIHHOCTH,
NPUMEHATh METOJbl MaTeMaTHYECKOTO aHajiu3a M MOJEIUPOBAHMS, TEOPETUYECKOTO U
HKCTIEPUMEHTAIILHOTO UCCIICI0BAHMS

Kon n naumenoBanme Pe3yabTaThl 00yueHHs 1O JMCHUILINHE Ouenovnble
MHIUKATOPA JO0CTUKEHUSA cpeacrsa
KOMIIETCHIIUHN

OIIK 2.1 3HaTh: OCHOBHBIE | 3HATh OCHOBHBIC 3aKOHBI KU3HEIEATSILHOCTH TECTUPOBAHUE,

3aKOHBI €CTECTBEHHOHAYYHBIX | MPOKAPHOTHYECKUX KJIETOK, OCOOEHHOCTH MX CTPOEHHUS | KOHTPOJbHAs

JIUCIUIUIMH B TIPO(HeCCHOHATBLHOM paboTa, moKIan

JIeSITETIbHOCTH

OIIK 2.2 YMmeTh: npuMeHsTh YMETh BBINOIHATH MPAKTUIECKHUE 3aJaHUS 110 KOHTPOJIbHAS

TEOPETHYECKNE 3HAHUS /IS MHUKPOOHOJIOTHH, HCTIONIB3YI0 TEOPETHIECKYIO 0a3y pabora,

penIeHus MPAaKTHYECKUX BOIIPOCOB TECTHPOBaHUE,

B 00JIACTH MUKPOOHOIOTHI 3ammTa
71a00paTOPHBIX
pabor, pelieHue
3a71a4

OIIK 2.3 Bmanmers: wmeronamu | Branets MeTozamu BbIIeNICHHE M M3Y4EHHs OAKTEpUH, | TECTHpOBaHUE,

TEOPETUIECKOTO u | apxe KOHTPOJIbHAS

SKCHEPUMEHTAIBHOTO pabora, 3amuTa

HCCIeIOBaHUS 71a00paTOPHBIX
pador

Koxg u ¢opmynupoBka kommnerenmuu OIIK- 6 - BrameHneM OCHOBHBIMH METOAAMH 3alUTHI
MPOU3BOJICTBEHHOTO TIEPCOHAJIA M HACENIEHUS OT BO3MOXKHBIX TOCIEJACTBUN aBapuii, KatacTpod,
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CTUXUUHBIX O€ICTBUI

Kon n naumenoBanue Pe3yabTarhl 00yueHus MO JMCHUILIAHE OuenoyHnbie
MHANKATOPA TO0CTHKEHUSA cpeacrsa
KOMIIeTeHIIUHU
OIIK 6.1 3HaTh: OCHOBHBIE 3HaTh OMOJIOTHYECKHE OCHOBHI IIPOIIECCOB, TECTHPOBaHUE,
METOMBI 3aIUTHI HCIIONB3YEMBIX B METOAX 3allUThI KOHTPOJIbHAsS

IIPOU3BOJCTBEHHOIO IIEPCOHANA U
HACEJICHUS OT BO3MOYKHBIX
HOCJIEACTBUM aBapuil Ha

MMPOU3BOACTBCHHOI'O IIEpPCOHAJIA U HACCJICHUSA OT
BO3MOXKHBIX TOCJICICTBUI aBapI/Ifl Ha
MI/IKp06I/IOJ'IOFI/I‘~IeCKI/IX IpOU3BOACTBAX

paborta, moKIaza

MHUKPOOHOJIOTHYECKUX

MIPOU3BOJICTBAX.

OIIK 6.2 YMeTb: NpUMEHATh YMeTh afanTHpOBaTh TEOPETUUECKUE 3HAHUSA B KOHTPOJIbHAs

TEOpeTUYECKHE 3HAHUS IS 00J1acT! MUKPOOHOJIOTHH AJIs peain3aliii METOJ0B pabora,

peanu3anyuy METOAAMH 3aIIUTHI 3aIUThI TPOU3BOJICTBEHHOIO [IEPCOHANIA U HACENICHUS | TeCTUPOBAHHE,

MPOM3BOJICTBEHHOTO MEPCOHANa M | OT BO3MOJKHBIX ITOCIIEICTBHI aBapuii, KaTacTpodq, 3ammTa

HACEJICHHUS OT BO3MOXHBIX CTUXUHHBIX OE/ICTBUI CBA3aHHBIX C 1aGOpaTOpPHBIX

MOCJICICTBHUH aBapHii, KaTacTpod, | pacmpocTpaHEHHEM ITaTOr€HHBIX MHKPOOPTaHN3MOB pabor,

CTUXHUHHBIX O€ICTBUI; VMBI TBHBI
OTIpocC

OIIK 6.3 BnaneTs: MOHATUHHBIM Bnanets 0OCHOBHBIMU MeTO1aMH 00€33apaKUBaHuUs U TECTUPOBAHUE,

¥ TEPMHUHOJIOTHIECKAM JICTOKCUKAIMU TTPH MUKPOOHON KOHTaMHUHAIUH KOHTPOJIbHAS

annapaToM OCHOBHBIX METOJIOB pabora, 3aImTa

3aIINUTHI TPOU3BOACTBEHHOTO 1a6opPaTOPHBIX

NEpCOHaNa 1 HaCeNeHHs OT 5 pabor, peleHue

BO3MOJKHBIX TIOCIIEICTBUI aBapuid, 3amau

Ha MI/IKpO6I/IOJ'IOFI/I‘I€CKI/IX
IMPOU3BOJACTBAX

Kox u dopmynupoBka komnerenuuu [1K- 4 - cmoco6HOCTRIO 00eCrieunBaTh BBHITOTHEHUE
IpaBWJI TEXHUKH OE€30MAaCHOCTH, MPOU3BOJCTBEHHOW CaHUTApUH, MOKAPHOW OE30MACHOCTH U

OXpaHBbI TpyZa

Ko n HaumeHoBaHue Pe3yabTaTrhl 00yueHHs 1O JMCHUILIAHE OneHOYHbIE
HHIAUKATOPA DJ0CTHKCHUSA cpeacrea
KOMIIETCHIINU
I1IK 4.1 3HaTh: IPUHIIUIIEI 3HaTh TEOPETHYECKHE OCHOBHI IIPABUII TEXHUKHU TECTUPOBAHUE,
BBITIOJIHEHUS TTPaBUJI TEXHUKHU 0e30MacHOCTH B MUKPOOHOJIOTHUECKOH JTabopaTOpuu KOHTPOJIbHAS

0e30IacHOCTH,
MPOU3BOJICTBEHHOI CAaHUTAPHH,
MOXapHOU 0€30MaCHOCTH U
OXpaHbl TPy/ia HA

npu paboTe ¢ 6aKTepUsIMu

pabora, nokmian

MHKPOOHOJIOTMYECKUX

POU3BOJICTBAX

IIK 4.2 Vwmers: npuMeHATh | YMETh aaNTHPOBATh TEOPETHUUECKUE 3HAHUS B KOHTPOJIbHAs
3HaHUSA TPaBHI TEXHHUKH | 00JIaCTH TEXHHKH IPH paboTe ¢ OaKTepusMu Ha pabora,
6e3omacHocCTH, MIPaKTHKE TECTUPOBAHHUE,
MPOU3BOJCTBEHHON  CaHWTapHH, 3amuTa
MOKapHOU 0€e30MacHOCTH i 11aBOPATOPHBIX
OXPpaHsI Tpyza Ha paGor,
MHUKPOOHOIOTHIECKUX VHMBHLYaJIbHbIi
HPOU3BOJICTBAX ompoc




TIK 4.3. Bnagetb: HaBbIKaMu BnageTh HaBbIKaMU BHITIOJHEHUS! PABUI TEXHUKU TECTUPOBAHUE,
BBITIOJTHEHHS TIPABUJI TEXHUKU 0€3011acCHOCTH B MUKPOOHOJIOTHYECKOH J1abopaTopun KOHTPOJIbHAS
0€30IacHOCTH, pu paboTe ¢ OaKTepUsIMHU paboTa, 3ammTa
MPOU3BOJICTBEHHOI CaHUTAPHH, 11aGOPATOPHBIX
MOKapHOW 0€30MacHOCTH U pabot pelenne
b
OXpaHbl TpyJia samaq
4.3. PeliTHHT-TUIAH U CHUILTHHbBI
O0m1ast MUKPOOHOIIOTHS
Harnpasienue 19.03.01 GuoTexHoI0THS
Kypc 2 , CEMecCTp 4
Buabl yueoHoi 1eaTeIbHOCTH Bbamn 3a Yucio 3agaHum bannel
CTY/IEHTOB KOHKpPETHOE 3a CeMEeCT = ~
yA P P MuHuManbHbII MakcumanbHbIN
3aaHue
Moayab 1. OcoGeHHOCTH CTpPOeHMEe, IKOJIOITUM H KYJIbTHBUPOBAHUSI MUKPOOPraHU3MOB

Texkymuii KOHTPOJIb
1. JTabopatopHBIe pabOTHI 2 3 0 6
(BBITIOTTHEHUE, ITPOBEPKA TETPAIH,
VHJIMBHYaJIbHBIH OIIPOC)
2. Tectsl 5 2 0 10
3. Joxman 5 1 0 5

Py0e:kHbIii KOHTPOJIb
1. IlucpmMeHHast KOHTPOJIbHAS 5 3 0 15
pabota

Mopayas 2. MeTa60/11u3M MUKPOOPTaHU3MOB

Texkylui KOHTPOJIb
1. JlabopatopHble pabOThI 2 2 0 4
(BBITIOTTHEHUE, ITPOBEPKA TETPAH,
VHJIMBHYaJIbHBIH OIIPOC)
2. Tectsl 5 2 0 10
3. Peuienust 3aganuii 5 1 0 5

Py0e:kHbIN KOHTPOJIb
1. PyOexxHoe TecTHpoBaHuUE 5 3 0 15

MoompurenbHble 0TI
1. AxTuBHas paboTa Ha - - - 4
CEeMUHAPCKHX U NMPAKTHYECKUX
3aHATHUSIX
2. Yyacrue B pabote - - - 3
KoH(epeHIHi, myOIuKauu
3. BrINoJIHEHHE UHIUBHI. - - - 3
3aaHus
HocemaemocTsb (0a/J1bI BLIYUTAIOTCS U3 0011el CyMMbI HAOPAHHBIX 02J1710B)
1.INocemenne TEKIUOHHBIX 0 -6
3aHATUN
2. [ocemmenue NpakTUIECKUX 0 -10
3aHATUN
HUTOroBmlii KOHTPOJIbL

1. Ox3amen 10 3 0 30
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Bonpochl nMCbMeHHOH KOHTPOJIbHOI PadoThI

=

[Ipenmer mukpobuosorus. 3agaun. OCHOBHBIE pa3/ieibl U HAIPABICHMUSL.

2. Kparkas ucropus pa3BUTHSI MUKPOOMOJIOTHH. BKI1ag pycCKUX U COBETCKUX YYEHBIX B

pa3BUTHE ITOU HAYKH.

Pazmepsr Mukpoopranu3zmoB. Mopdonorust 6akTepui.

4. OTinuuTeNbHbIE IPU3HAKK TPOKAPUOTUYECKON U IYKapUOTHUECKOH KIETKH, apXei,

OakTepui, dyKapuid.

Crpoenne 6akTepranbHOM KiIeTKd. Hykineounn u ero opranuzamusi.

Knerounas crenka 6akrepuii. Okpacka no ['pamy.

7. HapmobGonodeunsle CTPYKTYpbl OaKTepHaIbHOM KiIeTKU. [IpuiaTku 1 MOBEpXHOCTHBIE
CTPYKTYphI OaKTepHalbHOM KiIeTKU. JIBI)KeHHEe OaKTepui.

8. Cnopsl u ciopooOpazoBanue. Jpyrue Buabl nuddepeHimanun 0akTepruaibHON KISTKH.

9. Mukpockonuueckue rpuobl Kak 00beKThl MUKPOOHOJIOTHH.

10. OHOKIETOYHBIE BOJIOPOCIN U TPOCTECHIIIHUE.

11. PocT 1 pa3MHOXKEHHE MUKPOOPTaHU3MOB.

12. Turatenbubie cpeapl. CocTa, KiacCUPUKAIUS, TPSOOBAHHUS.

13. llepuoauyeckoe KynbTUBHpOBaHue. Pa3bl pocTa MUKPOOPTaHU3MOB.

14. HenpepbiBHOE KynbTUBUpOBaHUE. [I[puMeHeHe B ONOTEXHOJIOTHH.

15. Buasl u3ameHunBocTy OakTepuil. ['enbl mpokapuot. [lnasmuasl 6akTepuid.

16. Myranmu y MUKpOOpPraHu3MOB. MyTareHHbIe (haKTOPHI.

17. quccouuanuu y MUKPOOPTaHU3MOB.

18. 'eneTnueckas pekoOMOWHAIUS Y OAKTEPHIA.

w

oo

IIpuMep BapuaHTa KOHTPOJIbHOMH PadOTHI:
buner 5
1. Kirerounas crenka 6akrepuii. Oxpacka o ['pamy.
2. HempepsbiBHOE KynbTUBHpOBaHUE. [I[pumMeHeHe B OMOTEXHOIOTHH.
3. B3auMooTHOIIEHUI MUKPOOPTaHU3MOB C PACTEHUSIMHU.

Kpumepuu ouenku (¢ oannax):

3a OTBETHI Ha BOIMPOCHI B OMJIETE CTYJACHT MOXKET MOJIYUYUTh MakcuManbHO 15 Oamios. B
ouere coaepxkutcsa 3 Bompoca. Kaxplii 0TBET Ha BONPOC OIICHUBAETCS OT/ACIBHO B 5 0aslioB,
MocIie Yero Bce 0aibl CyMMHUPYIOTCSI B UTOTOBYIO OLICHKY.

- 5 0a/IOB BBICTABIISETCS CTYICHTY, €CJIM CTYACHT Jall MOJHBIE, Pa3BEPHYTHIC OTBET HA
TEOPETUYECKHE BOMPOC OMIIET, MPOAEMOHCTPUPOBAI 3HaHUE (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH,
TEPMHHOJIOTHH, OCHOBHBIX JICMEHTOB.

-_4 Oanna BBICTABJSETCS CTYIEHTY, €CIIM CTYACHT PAcKpbUl B OCHOBHOM TE€OPETUUYECKUE
BOTIPOCHI, OJTHAKO JIONMYIICHBI HETOYHOCTH B ONPECIICHUN OCHOBHBIX TIOHSTHH.

- 2-3 0amna BBICTABISIETCS CTYACHTY, €CIM TpPHU OTBET€ HAa TEOPETHYECKHE BOMPOCHI
CTYJICHTOM JIOMYIICHO HECKOJIBKO CYMIECTBEHHBIX OIMMOOK B TOJIKOBAHWW OCHOBHBIX TOHSTHHU.
Jloruka u MOJHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMHU.

- 1 Gamt BBICTABIIICTCS CTY/ICHTY, €CJIM OTBET CTYJCHT IUIOXO OPHEHTHUPYETCS B BOIPOCE,
JIOTTYCKaeT rpyObIe OMNOKH.

- 0 6aJuTOB BBICTABIISAETCS CTYACHTY, €CJIM OTBETA Ha BOIIPOC HET.

TecTupoBaHue Mo JMCUUINIUHE
«O0masi MUKPOOHOJIOTHS»
Tect no Teme «CtpoeHue u Mmopgosorus 6akTepuin»

Ha3zBanue Gakrepuit ®opmMma Pacnionosxxenue
1.Meningococcus neisseria a. llap l.omuHOYHOE
2. Nitrobacter winogradskyi 0. [lmmmnaTp Il.momapuoe
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3. Plectridium pectinivorum B. l3BuTas Il.memoukoit
4. Desuifovibrio desulfuricans IV. rpymmoii
5. Thiobacillus denitrificans

Tect no Teme «Pa3Hoo0pa3ne MUKPOOPTraHN3MOB

Yro xapaxkrepHo ana | Konpl | Bo3MoXHbIE BApUAHTHI:
BUPYCOB 1 MuKpoopranu3Msl, KI€TKa KOTOPBIX HE HMEET

UG hepeHIMPOBAHHOTO sApa

2 MHUKpOOpraHu3Mbl, pa3Mepbl KOTOPBIX HCUUCIISIIOTCS B MUKPOMETpax

3 MHuKpoopranu3Mbl, XapaKTepPHON 0COOEHHOCTHIO KOTOPBIX SIBISETCA
CITOCOOHOCTH Pa3BUBATHCS ITPH HU3KOH BIAKHOCTH CyOCTaHTa

4 MuKpoOpraHu3Mbl, pa3Mepbl KOTOPBIX HCUUCISIIOTCS B HAHOMETPax

5 MHuKpoopranu3Mbl, OOJIBIIMHCTBO U3 KOTOPBIX CIIOCOOHO MpeBpaarh
pa3nuYHbIC YIJIEBOBI B 3TWIIOBBII CIIUPT U YIJIEKUCIIBIN Ta3, HA YeM
OCHOBAHO UX HCIIOJIb30BaHUE

6 MHWUKpOOpraHu3MBbl, CIIOCOOHBIE TIPY HEOJIATONPHUSITHBIX YCIOBUAX
00pa3oBBIBATH CIIOPHI

7 MukpoopraHu3MBbI, CIIOCOOHBIE JIETKO MTPOXOJUTH Yepe3
OakTepHaIbHBIE (PHUIBTPHI

8 MUKpOOpraHu3MBbI, CIOCOOHBIE Pa3MHOMKAThCSI KaK BETETATUBHBIM, TaK
U TIOJIOBBIM ITyTEM

9 MHuKpoOpranu3Msbl, KJIeTKa KOTOPBIX HMEET OJJHO MM HECKOJIBKO
UG GepeHIIMPOBAHHBIX SIS

10 MHuKpoopraHu3Mbl, CIOCOOHBIE 00Pa30BBIBATH HA TIOBEPXHOCTH
MUILEBBIX TPOAYKTOB NPOYHBIC MOPIIMHUCTHIE INICHKH U TEM CaMbIM
BBI3BIBATh [10PYY MMHUIIEBHIX MPOAYKTOB

11 Mukpoopraiu3Msbl, KOTOpbIe HE UMEIOT KJIETOYHON CTPYKTYPBI

12 MHUKpOOpraHu3MBbl, CIIOCOOHBIE K TIEPEIBUKEHUIO C TIOMOLIBIO
KTYTUKOB

13 MHUKpOOpraHu3Mbl, CIOCOOHBIE BBI3BIBATH JIM3HC KIETOK

14 MukpoopraHu3Mbl, IMEIOIIUE H3BUTHIE POPMBI (BUOPHOHBI,
CIIUPOXETHI U T1I.)

15 MukpoopraHu3MEbl, CIIOCOOHBIE TIPH MTOKOSIIICICS CTaIuu
00pa30BbIBATH CKICPOLIMH U XJIAMHUAOCIIOPHI

16 MHUKpPOOPraHu3Mbl, SBJISIOLUINECS BHYTPUKICTOYHBIMY T1apasuTaMu U
Pa3MHOKAIOLIHECS TOJBKO B )KHUBBIX KJIETKaX

17 MHUKpOOpraHu3Mbl, UMEIOLIHE HAHOOIBIITYI0 CKOPOCTh Pa3MHOKEHHSI

18 MHUKpPOOPraHU3Mbl, CpeIr KOTOPBIX BCTPEUAIOTCS KaK
OJTHOKJICTOYHBIE, TAK 1 MHOTOKJIETOUHbIE (POPMBI

19 MukpoopraHu3Msl, HAXOASIINE IPUMEHEHUE KaK TUIIEBON KOPMOBOI
MIPOAYKT, TaK KaK MOTYT HaKaIlJIMBaTh B KJIETKaxX OOJbIINE KOJIMYECTBA
0€JIKOB, )KHPOB, BATAMHHOB U MUHEPAJIbHBIX BELIECTB

Tect mo Teme «I'eHeTHKA H KyJbTHBHPOBAaHHE MUKPOOPTaHU3MOB)
1. K mymayuam Mukpoopesanuzmos OmHoCamcs
A) nosiBIeHHE HOBOT'O IIPU3HAKa MPU U3MEHEHUH reHa
b) nosiBnenne HOBOro npu3HaKa Mpu U3MEHEHUH XPOMOCOMBI
B) npu aucconmanumn
') o6pazoBanue u neperoc F-¢pakropa
J1) cunTe3 GaKTEpUOIIMTHOB
E) oOpa3zoBanue u nepeHoc R-gpakxropa
2. Memoo comamuueckoti 2ubpuouzayuu Ucnoab3yomcs
A) nns cenekuuu OakTepuit
B) mist ycuneHust mpoAyKTUBHOCTH MMPOMBIIIUIEHHBIX IITAMMOB
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B) nyist pekomOuHanmm 6akTepuii
') nnst KoHTpOIIA (haKTOpa MATOTEHHOCTH y OaKTEepHid
J1) ans KOHBIOranuu
E) nns tpancaykuuun
3. yucmas Kyiemypa MuKpOOp2anu3mos
A) B KOTOpOH Ipeo0IaJaroT MPeICTaBUTENHN OHON (PU3NOIOTHUECKON TPYIIITBI
b) noToMcTBO 0J1HOM KJIETKM MUKPOOpPIraHU3Ma
B) KynpTypbl ¢ 0IMHAKOBBIMU MUIIEBBIMHU MTOTPEOHOCTAMU
I') KyabTYpBbI, IOJyYEHHbIE B PE3Yy/IbTaTe MyTALUU

TecT Mo TeMe «KAHA’POOHOE IBIXaHHE»
1. bakxmepuu cnocobusie k pymapamuomy ovixanuro (Kuweunvie 6axmepuu)
a XEMOJIMTOABTOTPO(BI
0 XeMOOpPraHoaBTOTPO(DbI
' XEMOOPIraHOTeTepOTPODEI
I (hOTOIUTOABTOTPODBI
e goTtomuroreTepoTpodEI
K (hOTOOPTraHOABTOTPOPHI
3 (hoToopranoreTepoTpobI
2. AccumunsaiyuoHHas HUMpampeoyKyus
A) cBs3ana ¢ cuntezom ATO
b) ne cBsa3ana ¢ cuatezom ATD
B) uyBctBHTENBHA K O2
I') ve uyBcTBUTENBHA K O2
) ynkunonupyer nonnas LI19
E) dynkunonupyet ykopouennas L{I1D
7K) KOHEeuUHBIH IPOIYKT BBIACNAETCS Y KIETKH
3) KOHEUYHBII MPOJYKT BXOAUT B COCTAB KJIETOYHBIX KOMIIOHEHTOB

Py0e:xxHoe TecTUpOBaHHE
1. K xakoMy THUITy CyIIECTBOBaHHS OTHOCATCS OOJBITMHCTBO THOHOBBIE OaKTepuu?
A) XeMoInToaBTOTPOPHI
bB) ¢oronuroaBToTpOdBI
B) xemoopranorerepoTpodsr
I') dboroopranorereporpodst

2. [lepenoc MoeKy: BelecTBa Yepe3 MeMOpaHy, He CONPSKEHHBIN C BCTPEUHBIM WITH
COITyTCTBYIOIINM IEPEMELICHUEM MOJIEKYJI JPYTUX BEIIECTB Ha3bIBACTCA. . .
A) a"THITOpPT
b) cumnopr
B) ynunopt
I') HanpaBneHHBIH TpaHCTIOPT

3. Bo30yaurensMu MacIsTHOKHCIIOTO OpOKEHUS SIBISTFOTCS. . .
A) Clostridium
B) Saccharomyces
B) Lactobacterium
I') Bacillus

4. B pe3ynbTare HeIUKIHIECKOro GocopuInpoBaHus B POIIECcCe aHOKCUTEHHOTO (POTOCHHTE3a
KOHEUYHBIM aKIIENITOPOM «BBIOUTOT0Y IIIEKTPOHA SIBIISETCA. . .
A) KHCI0poA
b) HAJL*
B) muroxpom ¢
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I') cynsdar

5. Kakoit ¢pepMeHT He ydacTBYET B ICTOKCHKAITUN 00pa30BaBIIETOCS B KIIETKE OaKTepuit

CYMEPOKCH/IA U TIPOIYKTOB €r0 AUCMYTaLuu?
A) cynepokcuaiucMyTasa

b) mporeasa

B) mepokcunaza

I') xkaTanaza

6. Kakue rassl IpUMEHSIOT U1 CTEPHIN3alMU TEPMOHEYCTOMYMHBIX MaTepUaIOB?
A) tionodopm
B) rmyTapoBelii anpaerun
B) dopmansaernn
I') okucek sTHNCHA

7. B3auMOOTHOIICHHUS [IEIUTIONIO30JIUTUKOB H TPABOSTHBIX )KHBOTHBIX
A) sx30cHMON03
b) cunepruzm
B) xommencanmm3m
I') mytyanmusm

8. Kakue n3 GpakTopoB onpeaeistoT BUPYJICHTHOCTh MUKPOOTaHU3MOB?
A) TOKCUTEHHOCTD
b) unBazuBHOCTH
B) uH(peKmoHHOCTD
I') Bce mepeunciennoe

9. Kakoe Ha3zBaHHe NMeET XUMHUECKOE COCTUHECHUE, TIPEICTABICHHOE Ha PUCYHKE?

OH
(1N—<::>F&H$HCHAN1

NHCOCHCI,

A) TeTpanmKIvH

b) nennummnyua

B) xnopamdennkon
I') sputpomuria

10. Ipu yyactun kKakux OakTepuii mpoTekaeT Bropas (paza HuTpudukamum?
A) Nitrosomonas
B) Nitrobacter
B) Arthrobacter
I') Rhizobium

11. Metunotpodsl — MUKpPOOPTaHU3MBI:
A) pacHiensonye MeTaHoM
b) paciernsironye 3raHoN
B) ucnonwzyromme Ci- coennHeHUS
I") ucionwaytrontue Co- coeqMHEHMS

12. Hutpuduuupyromue OakTepuu KHUBYT 32 CUET:
A) OpoxeHust
b) oxucnenus
B) anaspoOHoro apxaHus
I') xemocuHTE32
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13. Ilpu pymapaTHOM IBIXaHUH 00pa3yeTCs:

A) dbymapar
b) cykuunar
B) naxrar
I') mupyBat

14. TIpu romodepMEHTaTUBHOM MOJIOYHOKUCIIOM OPOYKEHUH caxapa UCTIONb3YIOTCS MO My TH:
A) Dmbnena-Meiteproda-ITapraca
b) Bapbypra-/lukkenca
B) OutHEpa-Jynoposa
I') Kpebca

15. TlexTuHOBOE OPOKEHUE OCYILIECTBISIOT:
A) kueyHble OaKTepuH
b) xocTpunnm
B) azordurcaropsr
I') aurpudukaTopsl

Kpumepuu ouenku (¢ oannax):

B mporiecce mpoxoxaeHus Kypca CTYACHTY MPEACTOUT MPOUTH 4 TEKYIIUX TECTHPOBAHHS
(mo obmuMm Bompocam MukpoOuonoruu) u 1 pybexHoe (1Mo Teme «MeTabonu3M OakTepuily).
Tekymue TECThl OLEHUBAIOTCA MAaKCUMyM B 5 OayuioB Kaxibid (mo 1 Oamny 3a npaBWIbHBIN
OTBET, B OJHOM BONPOCE JOMYyCKAaeTcs HECKOJIbKO MPaBUIBHBIX OTBETOB). PyOexHoe
TECTUPOBAHUE TPEJIOJIaraeT BEIOOP HECKOJBKHX OTBETOB WIJIM BIHUCHIBAHUS CBOETO OTBETA U
OyZIeT OleHMBaThCS MaKCUMAaNbHO B 15 6amioB (mo 1 Gammy 3a Kak/blii BEpHBI OTBET).

Tembl 10KI1210B 110 Kypcy «O0masi MUKPOOHOJIOTHsD)
Bxnan A. Bans JleBeHryka B pa3BuTHe MUKPOOUOJIOTHH.
Bxuan JIlyu [Tactepa B pazBuTre MUKPOOHOJIOTHU.
Bxnan A. ®dnemunra B pa3BuTHE MUKPOOHOJIOTHH.
Bknan P. Koxa B pa3ButHe MUKpOOHOJIOTHH.
Bompoc camozapoxnenus rnazamu @. Penu, JI. Cnannanuanu u Jl.ITacrepa.
[Tpobnems! o6e33apaxuBanus u crepunuzanuu. k. Tungans, JI. [Tactep, k. Jluctep.
Bxnag JI.C. lleHKOBCKOTO B pa3BUTHE MUKPOOHOJIOTUH.
Bknan C.H. Bunorpanckoro B pa3BuTHEe MUKPOOHOJIOTHH.
Bxnag B.JI. OMensiHCKOTO B pa3BUTHE MUKPOOHOJIOTHH.
0. Bknan JI.M. IBaHOBCKOTO B pa3BUTHE MUKPOOUOJIOTHH.
11. Bxnan B.H. IllanonraukoBa B pa3BUTHE MUKPOOHOIOTHH.
12. Bknan H.A. KpacuibHHKOBa B pa3BUTHE MUKPOOHOJIOTHH.
13. Bxnax C. KocTerueBa B pa3BuTHE MUKPOOHOJIOTHH.
14. Bknan .M. MeunukoBa pa3BUTHE MUKPOOHUOJIOTHH.
15. [loka3aTtenbcTBO OMoxuMuueckoro enuucTsa mupa A. Kiroiisepa u K. Ban Huub.
16. ®unym Crenarchaeota
17. ®unym Euryarchaeota
18. ®unym Proteobacteria
19. ®unym Firmicutes
20. ®unym Cyanobacteria
21. ®urym Actinobacteria
22. ®urym Chlorobi u Chloroflexi
23. ®unym Chlamydiae u Spirochaetes

BOoo~NoOR~WDNE

Kpumepuu ouenku (¢ oannax):
[Ipu moaroToBKE MOKIaAa CTYACHT MOXKET MCIIOJIH30BaTh PEKOMEHIOBAHHYIO JTUTEPATYpY,
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a TaKke MPOBEPEHHBIC MCTOYHUKU MHTEpHEeTa. CTPYKTypa MOKJIaga AOJDKHA CKIIaJIbIBAThCS M3
CIICAYIOIIMX pa3esioB: KpaTkas Ouorpadus yd4eHOro; ero BKJIaJ B Pa3BUTHE MHUKPOOMOJIOTHH,
OITMCAHUE IPOIIECCOB/SBICHUH, OTKPHITHIX YYEHBIM W HBIHEUIHUH YPOBEHBb HCCIIEIOBAaHHOCTH;
nepeveHs padoT, HArpaJa W HacleAus YYEHOTrO; CIIMCOK HCIIOJIb30BaHHOW nuTepatypsl. Jokmasn
OLICHMBACTCS MaKCUMAJIBHO B 5 0ayuIoB

- 5 GayIOB CTYJEHT MOJIyYaeT B CIIydae, €CIIU TeMa JIOKJIaJ] COOTBETCTBYET COJEPKUMOMY,
JOKJIa] OpOPMIICH C COOTBETCTBHU C TPEOOBAHUSAMH, CTYACHT BBICTYIHJI TEpe] ayIUTOpHUEH,
OTBETHJI HA 3a/IaHHBIE BOIIPOCHI M YYACTBOBAJ B JJUCKYCCHH.

- 4 Oayuta CTYAEHT IOJIy4YaeT, €CIM TeMa JIOKJaJ COOTBETCTBYET COACPKUMOMY, JOKJIa
0(opMIICH C COOTBETCTBUH C TPEOOBAHUSAMH, CTYJCHT BBICTYIIHII ME€PE]l ay JUTOPUEH, OTBETUI HA
3aJlaHHBIC BOIIPOCHI, HO HE YY4aCTBOBAJ B JJUCKYCCHHU.

- 3 Gayia CTYICHT IOJy4YaeT, €ClI TeMa JIOKJIaJ] COOTBETCTBYET COJCPKHUMOMY, JOKJIal
oopmIleH C COOTBETCTBHHM € TPEOOBAHUSAMH, CTYACHT BBICTYIIII MEPE]] ayIUTOPUEH, OHAKO OH
Ha OTBETUJI HA 33JaHHBIEC BOIIPOCHI U HE yYaCTBOBAI B JUCKYCCHH.

- 2 Oamna CTYIOEHT MOJy4aeT, €CIM OH IOATOTOBMJI JOKJIAJ, HO HE BBICTYIHJI, JTOKJIA
odopmiieH B Bue pedepaTa, TemMa JI0KIaga pacKpbiTa MOJIHOCTHIO.

- 1 Gayur CTymeHT mosryyaeT, €Cli OH IOATOTOBWJI JIOKJIAJM, HO HE BBICTYNWI, JOKJIaJ
odopmier B Buze pedepara, TemMa J0KIa1a paCKPhITa HE TIOJTHOCTHIO.

-0 6ayuUIOB CTYICHT MOJTy4YaeT, €CIIU HE MPEICTaBIUII JOKIA].

ITpumep 3a1a4 1 penIeHUs

CryneHTty OynyT HpensioKHBI 3a/la4M JUIsl CAMOCTOSITENIBHOIO PELICHUs. X0 PeLeHUs
3allUCBIBAETCd B TETpajb M CHAETCS MpPErnoAaBaTeNio Iocje OKOH4YaHusd 3aHsATHs. Ilpu
BBIIIOJTHEHUM  3a/laHUs  CTYJEHT MOXET MCIOJIb30BaTh PEKOMEHJOBAHHYIO JIUTEpaTypy,
CIPAaBOYHYIO JIUTEPATYPY, @ TAKXKE IPOBEPEHHbIE HCTOYHUKHY HHTEPHETA.

[Mpumep 1: YemoBek, mnepeOONEBIINI OpIOMHBIM  THPOM, OBLI BBIIUCAH U3
UHQEKIMOHHOIO  OTJEeJIeHUS  OOJBbHMULBI ~ TOCJIE€  TPEXKPaTHOrO  OTPHULATENILHOTO
0aKTepHOIIOrMUeCcKOro uccienoBanus gpexanuii. Yepes mMecsil B €ro ceMbe 3aperucTpupoBaHO TO
e 3a0oneBanue. 1) Mor au nepeboseBmuil IBUTbCA UCTOUHUKOM MH(pekuuu? 2) Kakoe cnenyer
IIPOBECTH MCCIIEA0BAHNE AJIs IPOBEPKU JAHHOTO MPEIION0KEHUs?

ITpumep 2. [lomyuenne cyOCTaHIMU aCKOPOMHOBOM KUCIOTHI SBISETCS MHOTOCTaAUHHBIM
IIPOLIECCOM, B KOTOPOM COYETAIOTCS METO/bl OPraHUYECKOT0 U MUKPOOHOJIOIMYECKOr0 CUHTE3A.
Kakoli mnpeniecTBeHHUK acKOpOMHOBOM KHCJIOTBl  TOJY4YalOT C  MCIOJIb30BAaHUEM
MHUKpPOOPTraHM3MOB U KaKOBO 3HAUE€HHE ATOTO ATarna Jyis BCEro mpolecca B 1esIoM?

Kpumepuu ouyenku (¢ oannax):
Permenne 3a1ay MakCUManbHO OIIEHUBAETCA B 5 0anioB. 3a KKy OUITMOKY CHUMAETCS
no 1 6amty. B TeTpanu qomKHBI OBITH IPEICTABIICHBI BCE 33/1a4H, pelIaeMble Ha 3aHATHUSX.

Onucanue J1adbopaTopHbIX padoT

Pabora 1. IlpuroTtoBieHue mpenapaToB >XUBBIX MHKpOOpraHusmosB. llpuroroBnenue
npenapaToB (PUKCUPOBAHHBIX M OKpaIIeHHbIX KieTok. Okpacka Oaktepuii mo I'pamy. Oxpacka
OaKTepHabHBIX CIIOP.

B mpouecce BbIMoOIHEHHs pabOThl CTYAEHTHI OCBAaWBAIOT METOAMKU MPUTOTOBJICHUS
IIPWKNU3HEHHBIX NPENAapaToB «pa3JaBlCHHAs KaIulsd», «BHCsSYas Karlisd», «OTIEYaTOK», a TAKKe
OKpalleHHbIX IpenapatoB no merony ['pama m cnop nmo Merogam Osxemku u Ilemxosa. s
BBITIOJIHEHUST PabOThl CTYACHTHI MCIOJB3YIOT METOJIUYECKHE yKa3zaHUs MUKpOOPraHU3MOB:
METOJMYECKUE YKa3aHUs sl CTyIeHTOB Ononorudeckoro dakymnprera / Coct. ['puropuamu A.C.
— Yda : PUO baml'V, 2017, koTopsle pa3atoTcst Ha BpeMs POBEICHHS 3aHATHUS.

Koumponvnoe 3adanue. OCBOUTH METOJIUKHM OKpPACKU. 3amucaTb KOHCIEKT, BBINOJIHUTH
PUCYHKH U3Y4YEHHBIX NIPENApPaTOB.

16



Pabota 2. Okpacka BKIIOUECHHH - MTOJIMCaXapu0B, BOJIOTHHA U JTUTTHUIHBIX BEIIECTB.

B mpomecce BbIMONHEHUST PAa0OTHI CTYACGHTHI OCBAaMBAIOT METOIUKHA OKPACKH
noaucaxapuaoB, nomudocdaror mo merogam Meiiepa u CMOJSIHCKOTO, a TaKKE METOJIbI
OKpAaIllMBaHUs JKUPOIMOJOOHBIX BKIIOUEHWH. B  KadecTBe WCCIEIyeMOTro OpraHu3Ma
UCTIOJIB3YIOTCSL  MEKapCKue Jpoxoku. Jlius BBIMONHEHUS pabOThl CTYJNCHTHI HCHOJB3YIOT
METOJMYECKUE YKa3aHus MUKpPOOPraHU3MOB: METOJMYECKHE YKa3aHus I CTYACHTOB
ouonornueckoro (akynsrera / Coct. ['puropuamu A.C. .— Yda : PUO baml'V, 2017, koTopsie
pa3aroTcs Ha BpeMs IPOBEICHHUS 3aHSITHSI.

Konmponvnoe 3adanue. OCBOUTh METOAMKH OKpAcKH. 3amucaTh KOHCIICKT, BBIOJIHUTH
PUCYHKH M3YYCHHBIX MPEapaToB.

Pabora 3. Ilogcuer KJIETOK MHKpPOOPraHM3MOB B CHUETHBIX Kamepax. OmnpexneneHue
pa3MepoB MUKPOOHOHU KJIETKH.

B mporecce BbImoiHEHUsT pabOThI CTYAEHTHl OCBAMBAIOT METOIHMKY pabOTHI CO CUETHOU
Kamepoit ['opsieBa U OKYJISIp-MHUKPOMEKTPOM. JlJ1s1 BBITOJTHEHHS PaOOThI CTYJCHTHI UCHOIB3YIOT
METOAMYECKHE YyKa3aHug MMUKpPOOPraHM3MOB: METOJUYECKHE YKa3aHUs [UId CTYIEHTOB
ouonoruueckoro gaxynsrera / Coct. ['puropuanu A.C. .— VYa : PUO baml'V, 2017, xotopsie
pa3maroTcs Ha BpEMsl TPOBEACHUS 3aHATHSL.

Koumponvnoe 3adanue. OCBOUTh METOAMKY TOJCUYETA U U3MEPEHHs OaKTepUaTbHBIX KIETOK.
[TpousBecTn pacueT KOJUYECTBA KJIETOK B €JMHHIE 00BEMa CYCIIEH3WU U OINPENEIHUTh pa3Mep
KJIETOK. 3amucaTh KOHCIIEKT U COOTBETCTBYIOIIUE PACUETHI.

Pabota 4. YyacTie MUKPOOPraHU3MOB B LIUKJIE a30Ta.

B nporiecce BrImoHEHHS paOOTHI CTYCHTHI IPOBOAAT KaY€CTBEHHBIE PEAKIIU Ha GOpMY
a30Ta B KyJbTypallbHOH cpene ¢ aMMoOHM(pUKaTopamu, HUTpU]UKaTOpaMH, aAuazoTpodamu u
JEHUTpU(DUKATOPAMU, TAK)KE TOTOBST OKpPALIEHHBIE MpEenaparbl BCEX HCCIENYEMBIX KYJBTYP.
Jliis BBIOJIHEHUS pabOThl CTYIEHTHI UCIOIb3YIOT METOAMYECKHE yKa3aHUsT MUKpPOOPraHM3MOB:
METOIMYECKHUE YKa3aHUs sl CTyeHTOB Onosiorudeckoro dakynprera / Coct. 'puropuaau A.C.
— Yda : PUO baml'V, 2017, xoTopsle pa3gatoTcs Ha BpeMsl IPOBECHUS 3aHATHUSI.

Koumponvnoe 3adanue. OCBOUTH METOAMKY BBIIEIEHMS YHUCTBHIX KyJbTyp. IIpoBectn

Ka4eCTBEHHbIE pEaKIMM Ha COJAEp)KaHUEe pa3HbIX (GOpM a30Ta B MHUKPOOHBIX CYCHEH3MSIX.
3anucarh KOHCIEKT, CXeMY IIUKJIa a30Ta, BBIMOJIHUTh PUCYHKH U3yUEHHBIX IIPENapaToB.

Ilepeyennb BONpoCoB /111 HHAMBHUAYAJIbHOIO OIIPOCA MO BHINOJIHEHHBIM
J1a00paTOpHBIM padoTam
1. Kakyio wmop¢onornueckyro ¢opMy HMEIOT MHKPOOPTaHU3MBbI, pPAaCCMOTPEHBI IO
MHUKPOCKOIIOM?
Kakoii iBeT MMeeT UCIOJIb30BAHHBIN ISl OKPACKU KPacUTENh?
Ha yem ocHoBaH npuHuun auddepeHnnanbHoi okpacku?
B uem 3akmrouaercst MpUHIUIT OKpacku 1o ['pammy?
Jli kakux 1enei roToBAT NPHUKU3HEHHBIE ITpenapaTsl?
KakoBbl penMy1iecTBa (PMKCUPOBAHHBIX OKPAIIEHHBIX MTpernapaToB?
[Touemy B mpenapare YUCTOM KyJIbTYpPbI APOXOKEH HENb3s1 OOHAPYKUTh CUHEE OKpallliBaHHUe
MoJaucaxapuaoB?
Jnist uero Heo6xouM 06beKT-MuKpomeTp? Kak MokHO 000iiTHCH Oe3 Hero?
Kakumu metogamMu MO>KHO OIPEAETUTh KOJTMYECTBO MUKPOOpraHu3Ma B oOpasie?
10. Kakue KkayecTBEHHBIE pPEAKIIMM MOTYT HCHOJB30BATHCA Ui ONpEAETCHUs MPOIYKTOB
OpoxxeHus?
11. Kakue peakTUBBI HEOOXOIUMBI JJIs POBEICHHUS KaYeCTBEHHON peaKlMi Ha HUTPUTHI?
12. Kak paccuMThIBae€TCS KOJMYECTBO JPOMOKEBBIX KJIETOK B OONBIIMX KBaJIpaTax KaMepbl
I'opsiea?
13. Kakoii cpetHAl pa3Mep UMEIOT KIIETKH JIAKTOOAIHILI?

Noakown
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14. B xakoii BET OKpAIIUBAIOTCs OaKTepUaIbHbIE CIIOPBI MMPH OKPAcKH 1o crocoly [lemkosa?

15. B xakoii BeT OKpaImBaroTcsi 0aKTepUuabHbIe CIIOPHI PH OKPACKH 10 crioco0y Oxeniku?

16. KakoBsl ocoOenHOCTH AuddepeHInaabHON OKpacKu crop?

17. Kakue KpacuTe I HCIOJIB3YIOT U OKpacku noiaudocdaros mo Meiiepy?

18. B kakoil mBer okpamuBaroTcs mnoiudocdaTel M NUTOIIA3Ma KIETOK IpPH OpKacke II0
Cwmonsinckomy?

Kpumepuu oyenku (¢ oannax):
3a KaXyI0 BBIIIOJHEHHYIO paboTy CTYJEHT MOXKET MaKCHUMAJIbHO MOJY4YMTh 10 2 Gasuia.
3aganus  opOpPMIIIOTCS B JIAOOpPAaTOPHOW TETpaau, KOTOPYIO CTYAEHT JIMYHO CIaeT
npenogasarento. 1o xony nposepku mpenogaBaTeslb MPOBOAUTh WHIWBHUILYAJIbHBIA OIPOC IO
TEOPETUYECKON U IPAKTUYECKOM YaCTH paObOTHI.
e 2 Oamia BBICTaBISETCS CTYACHTY, €CIM OH BBIIOJHWI JIAOOpPaTOpHYIO padoTy,
IIPOJIEMOHCTPUPOBAIl YBEPEHHOE BJIAJICHUE METOAUKON U TEOPETUYECKOU 4acThlO. Y CIEIIHO
IpOILEN IPOBEPKY JIAOOPATOPHON TETpaan, OTBETHUII Ha BCE BOIIPOCHI.

e 1 Oamnm BeICTABISAETCS CTYACHTY, €CIM OH BBIIOJHII JaOOpaTOpHYIO padoTy,
IPOIEMOHCTPUPOBAJ BilaiecHUEe METOAUKON. [Ipu oTBeTe Ha BOIPOCHI JIOMyCKaeT OLIMOKH U
HETOYHOCTH, TIp MPOBEPKE JTa0OPaTOPHON TeTpa Iy ObLTH 0OHAPY)KEHBI OIIMOKH U HETOYETHI.

e () GanIoB BBICTABISIETCS CTYACHTY, €y OH He BhIMOIHMI Tab0paTopHYIO padoTy.

JK3aMeHallMOHHBIE BONMPOCHI N0 Kypcey «O01masi MUKPOOHOI0THs»
1. Ilpeamer muxpoouonorus. 3agaun. OCHOBHbBIE pa3/ieibl U HAIIPABICHHUS.
2. Kpartkas uctopus pa3BuTHss MUKPOOHOIOTHU. BKIag pycCKUX M COBETCKHUX YUEHBIX B
pa3sBUTHE ITOIN HAyKH.
Pasmeps! Mmukpooprann3zmMoB. Mopdoorus 6akrepuii.
OTnuuuTenbHbIe NPU3HAKA TPOKAPUOTUYECKON M 3YKAPUOTHYECKOM KIIETKH, apXeH,
OaxTepuii, 3ykapuil.
Crpoenue 6akTepuanbHOi Ki1eTku. Hykiaeona u ero opraHnuzanusi.
Krnerounas crenka 6akrepuit. Oxpacka mo ['pamy.
HanoGonoueunslie CTpyKTypbl OakTepuanbHOi kiieTku. [IpuiaTku 1 moBepXHOCTHbIE
CTPYKTYpbl OaKTepHalIbHOM KiIeTKH. [|BHKeHne OakTepuil.
Cropsl u ciopoo6pazoBanue. Jpyrue Buabl tuddepeHpanny 0akTepuaibHOM KIETKH.
9. Mukpockonuyeckre rpudbl Kak 00beKThl MUKPOOHOJIOTHH.
10. OnHOKIETOYHBIE BOJOPOCIIHN U MpOCTeHIIue.
11. PocT 1 pa3MHOXKEHHE MUKPOOPTraHU3MOB.
12. ITurarensubie cpeasl. CocTa, knaccudukanus, TpeOOBaHHUS.
13. Ilepuoauueckoe KynbTuBHUpoBaHue. Pa3pl pocTa MEKPOOPTaHHU3MOB.
14. HenpepbiBHOE KyiabTHBUpOBaHUE. [IpuMeHeHre B OMOTEXHOIOTHH.
15. Bunpt usmenunBoctu Oakrepuil. ['ensl npokapuort. Ilna3muner Oakrepuil.
16. MyTauuu y MUKpOOpraHu3MoB. MyTareHHble (GakTOpBhl.
17. duccouunanuu y MUKpPOOPTraHU3MOB.
18. I'eneTnueckas pekoMOMHaLKS y OaKTEepHil.
19. OcobeHHOCTH MeTaboIM3Ma Y MUKPOOPTaHU3MOB. DepMEHTHl MEKPOOPTaHU3MOB.
20. MexaHu3M peryyisiiuid 0OMeHa BEeIECTB.
21. Tumel cymecTBOBaHUs OakTepuid. PazHooOpasue crmoco0oB 1 popM MUTAHUS Y OAKTEPHIA.
22. Tloctynienue 3K30reHHbIX BEIIECTB B KJIETKY. VICTOYHMKH MUTaHUS Y MUKPOOPTaHU3MOB.
23. Crioco0Obl MOTydeHHs SHEPTHH MUKPOOPTaHU3MaMH B TTyTH ee Tpanchopmanuu. Poirs ATD B
npoliecce MeTaboIn3Ma U CrocoObl ee 00pa3oBaHusl.
24. YTneponHOe ¥ a30THOE MATAaHHE MUKPOOPTaHU3MOB.
25. ABrotpodHas puxcanus CO2. Hukn Kanseuna-baccama. Luki ApHoHa.

Hw
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26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.
41.
42.
43.
44,
45.

46.
47.
48.
49.

50.

51.
52.

53.
54.
55.
56.

57.
58.
59.

A30T atMocepbl KaKk MICTOUHUK a30THOT'O MUTAHUS AJI1 MUKPOOPraHU3MOB. MexaHu3M
a30T(uKcannu, 3HAYeHUE 3TOTO MPoLecca B IPUPOJIE.

CBOOOTHOXKMBYIITHE M KIyOSHBKOBBIE OAKTEpHHU B MOYBE a30TOUKCUPYIOIINE OaKTepuu 1
UX XapaKTEPUCTUKU. 3HAYEHUE ITUX MUKPOOPTraHU3MOB B IPUPOJI€ MUKPOOPTaHU3MOB.

. bpoxennsa. OcHOBHbIE IPYIIIBI MUKPOOPTraHU3MOB, BbI3bIBatoIue Opoxenue. CucremaTuka
Opoxxenus o B. M. lllanomHuKoBy.

[Tytu cOpaxxuBaHus yriieBOAOB MUKpoopranuzMamu. Hannune u QyHKIMOHUpPOBaHUE ITUX
IIyT€H Y MUKPOOPTaHU3MOB.

MosouHokucnoe 6poxxeHue. XapakTepucTUKa MUKpOOPraHu3MoB. XuMu3M. IIpoaykTsl
opoxxenust. [IpakTnyeckoe HCIOIB30BaHUE MOJIOYHOKUCIIOTO OpOXKEHUSI.

[TponinonoBoe Gpoxxenue. Bozoyaurenu, XuMusM, NpoaykTsl Opoxxkenus. [IpakTuueckoe
UCIIOJIb30BaHUE MTPOITUOHOBOTO OPOKEHHUS.

CrniuproBoe OpoxeHne. MUKpOOpraHu3Mbl, XMMU3M, IPOAYKThI OpoxeHus. IIpaktudeckoe
UCTIOJIb30BAaHUE CITUPTOBOTO OPOIKEHHUS.

MacnsHo-kucioe 6poxeHue. MUKpOOpPraHU3Mbl, BbI3bIBAIOIINE 3TOT IIpoLecc. XUMU3M,
IpOAYKTHI OpokeHus. [IpakTruueckoe Ucronb30BaHUE MACIISIHO-KUCIOTO OpOXKEHHUS.
AneToHOOYTHIIOBOE OpOokKeHHe. MUKPOOPraHU3Mbl, XUMHU3M, IPOAYKTHI OPOKEHHUS.
JByxda3HocTh OpoKEeHUSI.

AspoOHOe JpIXxaHue NMpH yCBOGHUH opraHndeckux cyocrparos. Llukn Kpebcea. [IpixarenbHas
LEIb.

AHa3po0HOE /IbIXaHUE KaK CII0CO0 MOJyYeHUs SHEPTUU.

XemocuHTEe3. XeMOIUTOTPO(PHBIE MUKPOOPTaHU3MbI 0COOEHHOCTH KOHCTPYKTHBHBIX U
SHEpPreTUYecKUX npoueccoB. PacnpocTpaHeHre B IpUpoe U UX 3HAYCHHUE.

®ororpodHbie 6akTepun. bakTepuanbHblii (POTOCHHTE3 C BBIICTICHUEM U 0€3 BBIICICHUS
Kucinopoaa. Vcrnonb30BaHue SHEPTUU CBETA Tal00aKTepUSIMH.

OcCHOBHBIE ¥ BCTIOMOTATEIbHBIC TUTMEHTHI (poTOCHHTE3upyomuX 6akrepuii. Cocras,
(GYHKIHS U UX POJIb B (DOTOCHHTE3E.

Crpoenue (HpOTOCHHTETHUECKOTO anmapaTa 3y0akTepuil.

MexaHu3Mbl GOTOCHHTE3A.

[lelicTBre TeMIiepaTypsl ¥ JIyYUCTOW SHEPIMU HA MUKPOOPTaHU3MBI.

JleiicTBrE OCMOTHYECKOT0 U TUAPOCTATUYECKOTO JaBICHHSI HA MUKPOOPTaHU3MBI.
JleiicTBre peakuu Cpe/ipl, yabTpa3ByKa U KOHIIEHTPALMU KUCI0PO/ia HA MUKPOOPTaHU3MBI.
JeiicTBue XxumMuueckux (pakTopoB Ha MUKpOOpraHu3mbl. CTepuiIn3anusi, KOHCEpBUPOBaHHE,
BBICYIIIBaHHE.

®opMbI B3aMMOOTHOLIEHUH MUKPOOPTaHU3MOB MEXK 1y COOOW U C BBICIIMMH OpTraHU3MaMHU.
B3anMOOTHOIIEHHIT MUKPOOPTaHU3MOB C PACTCHUSIMHU.

Knaccudukanus aHTHOUOTHKOB.

bruocunTe3 aHTHOMOTUKOB MUKPOOPTIaHU3MaMH, IPAKTUUYECKOE UCTIOIb30BaHUE. MexaHu3Mbl
JiecTBUSL aHTUOMOTHKOB.

Y cTOMYNBOCTH MUKPOOPIaHU3MOB K aHTHOMOTHKAM U JIEKApPCTBEHHBIM IpenapaTtam. R-
baxTopsbI.

@®opMbl B3aMMOOTHOUIEHUH MUKPOOPTaHU3MOB C )KMBOTHBIMH U YEJTOBEKOM.

[TaTorenHsle MuKkpoopranu3Mbl. MakTOpbl NATOT€HHOCTH U BUPYJIEHTHOCTH
MHUKpPOOPTaHHU3MOB.

YyacTre MUKpOOPraHU3MOB B KpYrOBOPOTE a30Ta B IIPUPOJIE.

VYyacTtre MUKpOOPraHU3MOB B KPYTrOBOPOTE yIiiepo/ia B IPUPOJIE.

VY4acTre MUKpOOPraHu3MOB B KPYTOBOPOTE CEPHI B IIPUPO/IE.

Mukpoopranu3Mbl Kak 4acTh S3KOCHCTeMbl. MUKpoOHbIEe MecTooOuTaHus. DyHKIIUU
MHUKpPOOPTaHU3MOB B IIPUPOJIE.

Mukpo6uoTa BOJIBI.

Mukpo61uoTa moYBHlI.

MukpobuoTta Bo3ayxa.
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60. Cucremarrka mpoKapHor.
61. Homen Apxes.

62. Jlomen bakTepus.

63. ®unym I[Iporeobakrepus.
64. durym OupmMukyTec.

65. OurymMm AKTHHOOAKTEPHSL.
66. ®wnym [{nanobakTepusi.

YTBep:KkaeHo
Ha 3acenannu xageapsl
OMOXMMHH U OMOTEXHOJIOTHH
(mpotoxoa Ne oT )
3aB. kadenpoii

BAIIKUPCKHM T'OCYJIAPCTBEHHbIYI YHUBEPCUTET
BUOJIOTUYECKHHN ®AKYJIBTET
Jk3aMeHanuoHHasi ceccusi 20 /20
Jucnunauraa _ O0masi MUKPOOHOJI0T U

JK3aMeHAIMOHHBIN OmiieT Ne 8
1 Kunerounas crenka 6aktepuii. Oxpacka o ['pamy.
2. bpokenusi. OCHOBHBIC TPYIIITBI MUKPOOPTaHU3MOB, BBI3BIBAIOIINE OPOKECHUE.
Cucrematuka 6poxxkenus mo B. M. lllanomHukoBy.
3. Cepobakrepuu, ux xapakrepucrtuka. OcodeHHOCTH MeTaboim3Ma. PactipocTpaneHnue B
IPUPOJIC U 3HAUCHHUE.

DK3aMEHAIIMOHHBIM OWJIET COCTOMT M3 TPEX TEOPETHUYECKHX BOIMPOCOB, BKIIOYEHHBIX B
nporpamMmy auctumuiniel. Kaxapiii Bompoc ouenuBaercs 10-to Oamnamu. Takum oOpazowm,
MaKCHUMaJbHBIA 0al, KOTOPBIA MOKHO TMOJIYYUTh Ha dk3aMeHe, coctapnseT 30 GamnoB. bamisl,
MOJTyYEHHBIC TIPH CcJIave dK3aMeHa, CYMMHPYIOTCS ¢ OaJiaMu, MMOJTYICHHBIMU B XOJI¢ CEMECTpa.

IlepeBon omnenku wu3 100-6amnpHON B 4YeThIpeXOAUIBHYIO MPOU3BOIAUTCS CIEIYIOIINM
obpazoM:

- otinyHO — oT 80 1o 110 6amnoB (BkIoyas 10 moompuTensHBIX 0aIOB);
- xoporo — ot 60 1o 79 6anoB;

- YIOBJIETBOPUTENIBHO — OT 45 110 59 6ainos;

- HEYJIOBJIIETBOPUTEIBLHO — MEHee 45 0aJlsioB.

Kpumepuu oyenku (¢ oannax) ka»xcoozo eonpoca.
- 8-10 GanoB BBICTABISIETCS CTYIEHTY, €CIIM CTYAEHT Jall TOJHBIN, pa3BepHYTHIA OTBETHl HA
TEOpPETUYECKHU BONpocC OuiieTa, MpoAeMOHCTPHPOBAJ 3HaHHE (DYHKIIMOHAIbHBIX BO3MOKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX dyieMeHTOB. CTyneHT 0e3 3aTpyqHEHHMH OTBETHJI Ha BCE
JIOTIOJTHUTEIIBHBIE BOIIPOCHI.
- 5-7 0anyioB BBICTABJISETCS CTYAEHTY, €CIU CTYIAEHT B OCHOBHOM PAacKphbLI TEOPETUYECKUI
BOIIPOCHI, OJTHAKO JIOMYIIEHBI HETOYHOCTH B ONpeAETIeHUH OCHOBHBIX MoHsATHH. IIpu oTBeTe Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI IOYIIEHBI HEOOIBIINE HETOYHOCTH;
- 3-4 OGayIoB BBICTABISIETCS CTYAEHTY, €CIM IMPH OTBETE€ Ha BOMPOC CTYJEHTOM JOIMYIIEHO
HECKOJIPKO CYIIECTBEHHBIX OMIMOOK B TOJKOBAHWW OCHOBHBIX MOHATHH. Jlormka W TIOJTHOTA
OTBETa CTPAJAIOT 3aMETHBIMH HU3bsSHAMU. TeopeTHYecKrue BOMPOCHI B IEJIOM H3JI0KEHBI
JOCTAaTOYHO, HO C TPONMyCKaMu Mmarepuana. MMeroTcss NMpUHIMITHAIBHBIE OMMOKH B JIOTHKE
MOCTPOEHMS OTBETA HA BOIIPOC;
- 1-2 GayIIOB BBICTABIISIETCS CTY/ICHTY, €CJIM OTBET Ha BOIIPOC CBHUJETEIHCTBYET O HEMOHUMAHHUH
U KpaiiHe HeToJHOM 3HAaHUHM OCHOBHBIX MOHATHHA M MeTOAOB. CTYy/IEHT HE CMOT OTBETUTh HU Ha
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OJIMH JOMOJIHUTENBHBIN BOIIPOC.
- 0 6GayI0B BBICTABIIIETCS CTYIEHTY, €CJIM OTBETA Ha BOIPOC HET.

5. Y4eOHo-MeTOoAMUYeCKOEe U NH(POPMALMOHHOE 00eceyeHue TUCIHILIMHBI

5.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI y4eOHOH JIUTEepaTypbl, HEOOX0AMMOM A5
OCBOEHHS THCIMIIIHMHBI

OcHoBHas JuTepartypa:

I'yce M. B., Muneesa JI. A. MukpoOuosnorus: yaeOHUK, 4-¢ u3M., crep. - M: Akamemus,
2003. - 464 c. (mecto xpanenus: ab 3 - 47 9k3., 43 4 — 5 7K3.)
Kupeesa H.A. OcHoBbI MuKpOOHOIOTHE U BUpyconorun. - ¥Yda: PUO baml'y. 2005.4.1. —
234 c.,4.2. — 98 c. (mecTo Xpanenus: a6 3 - 90 3k3., u3 4 — 4 5K3.)

JlonoTHUTeILHAS JIUTEPaTypa:
I'puropuamu A.C. MukpoOuosorus. Merogudeckue yka3zaHus Uil CTYJIEHTOB 2-3 Kypca
Omoyoruveckoro (GakyapbTeTa HAMPABICHHS MOATOTOBKH «buonorusy», «BHOTEXHONIOTHSY. —
Ya, PULL baml'V, 2017. - 48 c. (kadenpa — paznatounsiit marepual, 30 mr)
Herpycos A.M., KoroBa WU.b.. Mukpobuonorus. - M.: Akanemus. 2006. - 352 c. (mecto
xpaHeHust — a0 3- 5 9k3., 43 4 — 5 9K3.)
Emner B. T., Mumyctun E. H. MukpoOuosorus : y4e0. ais crya. 6akaiaBpoB BY30B, 8¢
u3n- M: FOpaiit, 2012 .- 444 c. (mecto xpanenus — ab 3, 13 3k3. 43 2 — 2 3K3.)
Kypanosa, H.I'. Mukpo6uonorusi: yue6Hoe nmocooue / H.I'. Kypanosa, I''A. Kynaranze. -
Mocksa: IIpomereii, 2013. - Y. 1. Ilpokapuoruueckas kiuetka. - 108 c. [DneKTpoHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=240544
KupeeBa H.A. Dkonorus mukpoopranuzmoB. - Yda: PUO baml'y. 2004. - 170 c. (mecto
xpaHeHus: ab 3 - 87 9k3., u3 4 — 5 9K3.)

5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « AHTEepHET» U

Hw

o

©CoNe

11.

12.
13.

nmporpaMMHOIo 06ecneqe}mﬂ, HGOﬁXOIlI/IMbIX AJId OCBOCHHUA NUCHMUITJIMHBI

www.elib.bashedu.ru/ - snekrponnas 6udanoreunas cucrema «9b baml V»
www.biblioclub.ru/ - snexTponHnasi 6ubimoTeuHas crucremMa «YHHBEPCUTETCKas OMOIHMOTEKa
OHJIAH»

www.e.lanbook.com/ - sanekTpoHHas OMOIMOTeYHAast CHCTeMa M31aTeNIbeTBa «JIaHby»
www.bashlib.ru/catalogi/ - snekrponsnsiii katanor bubnuoreku bamly
www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashqu - snextponnast
nHpopmanmonHo-oo6pa3oBaTenbHas cpena bamly (3NOC)

wwwe.elibrary.ru — mayuHast 35eKTpoHHast OHOIMOTEKa

www.edu.ru — pyopruka MukpoOronorus B Karajiore o0pa3oBaTeiIbHEIX MIHTepHET-pecypcoB
wwwe.strf.ru — mopran "Hayka u Texxonoruun Poccun”
http://elementy.ru/genbio/microbiology - »memeHTHI caiita HOBOCTEH (yHIaMEHTaIbHOW
HAYKU

. http://meduniver.com/Medical/Microbiology - caiit ¢ y4eOHoI nHpOpManmeil mo odmel u
METUIIMHCKONW MUKPOOHOIOTHH
http://www.genetika.ru/vkpm — caiit Bcepoccuiickol KOJUIEKIIMHM TPOMBIIIIICHHBIX
MHKpPOOPTaHU3MOB

http://www.vkm.ru/ - caiit Bcepoccuiickoi KOJUIEKIIMH MUKPOOPTaHH3MOB
http://tusearch.blogspot.com - moucK 3JIeKTPOHHBIX KHUT, MyOiuKaiui, 3akonoB, ' OCTos
Ha caiiTaXx HAy4YHBIX JJIEKTPOHHBIX OMONMMOTEK. B mouckoBuKe 0TOOpaHBl OMOIMOTEKH, B
OOJIBIITMHCTBE KOTOPHIX MOKHO CKa4aTh MaTe€pHajbl B IMOJHOM oObeMe Oe3 perucrpanuu. B
CIHMCOK BKJIFOYCHBI OMOIMOTEKH HHOCTPAHHBIX YHUBEPCUTETOB U HAYYHBIX OPTaHU3AIINH.
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IIporpammHoe obecnevenue:
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JToroop Ne 104 ot

17.06.2013 r. JIunenzun 6eccpoyHbie
2. Microsoft Office Standard 2013 Russian. Torosop Ne 114 ot 12.11.2014 r. JIutien3un GeccpouHbIE.

6.MaTtepuajbHO-TeXHHUYECKAs1 0a3a, HeOOX0AMMAsA ISl OCYLIECTBJIEHUS 00pPa30BaTEIbLHOI0

nmpounecca nmo IMCIUMIJInHE

IlepeuyeHb JIMLIEH3UOHHOTO

HaumenoBanue NPOrpaMMHOI0
. OcCHaLIEHHOCTH CIEUATBHBIX
CHenMaJIbHBIX NOMeIeHU 1 N . odecneveHus.
. NoMelIeH il U MoMeIeHu i 115
NoMeLIeH il LIS -, PexBH3UTHI
o €CaMOCTOATEIbHOMH PadoThI
CaMOCTOSATEILHON PadoThI NOATBEPKIAIOLIET0
JOKYMEHTA
1. yueonan ayoumopus Oonn Ayautopust Ne 232 1. Windows 8 Russian.
npoeeoenus s3anamuii | YueOnas mebenb, jgocka,mynsTuMenua- | Windows Professional 8
JIeKYUOHHO20 muna: | npoexrop PanasonicPT-LB78VE, »skpan | Russian Upgrade. Jorosop Ne
ayautopust Ne 232 (yueGubiii | Hactennsiii ClassicNorma 244*183. 104 ot 17.06.2013 .
kopnyc Owuodaka), aymuropus Aynuropus Ne 332 JInuensun GeccpouHbie
Ne 332 (yueOHBIE KOpmyC YuebHas MeOeTb,

omodaxa), aymuropus Ne 324
(yueOnbIit KOpmyc Omodaka),
aymuropuss Ne 327 (y4eOHbII
KopITyc Onodaxa).

2. yueonas ayoumopus O0nsn
npogedenus 3anaAmuil
CEMUHAPCKO20 muna:
ayautopust Ne 324 (yueOHbII
kopnyc Owuodaka), aymuropus
Ne 326 (yueOHBIi KOpmyC
omodaxa), aymuropus Ne 327
(yueOnbIft KOpmyc Omodaka),
aymuropuss Ne 328 (y4ueOHBII
KopITyc Onodaxa).

3.yuebnan ayoumopusa Onsa
npoeedenus  Zpynnoevix - u
UHOUGUOYATIbHBIX

KoHcynvmayui: ayautopusi Ne
324 (y4eOHbIit KOpILyC
6uodaxa), aymuropus Ne 326
(yueOnbIit KOpmyc Omodaka),
aymuropuss Ne 327 (y4eOHbII
KopIyc Owodaxa), ayauTOpHs
Ne 328 (y4ueOHBIH KOpIyC
omnodaxa), Aymutopus Ne 319,
naboparopust UT  (yueOHsbIit
Koprmyc 6nodaka).

4. yuebnasa ayoumopus O0ns
meKyuezo KOHmMpO/A u
RPOMENHCYmMOYHO

ammecmayuu: ayautopus Ne
324 (yueOHbIi KopITyC
6uodaka), ayauropust Ne 326
(yueOHBIlf KOpmyc Ouodaxa),
ayauropuss Ne 327 (yueOHbIi
Kopnyc Ouodaka), aymuTopus
Ne 328 (yueOHmlli KoOpmyC
6uodaxa), Aymutopus Ne 319,

JOCKa,MYJIbTUMEANA-TIPOCKTOP
PanasonicPT-LB78VE, skpan HacTeHHBIN
ClassicNorma 244*183.

Aynuropus Ne 324
VYuebHas Mebenb, 10CKa, SKpaH Ha LITaTHBE
DIQUIS, mnpoektop Sony VPL-EX 100,
HOyTOYK Aser Extensa 7630G-732G25Mi.

Aynuropus Ne 327
VYuebnas  Mebenb, JOCKa, IPOEKTOP
BenQMX525 DLP3200LmXGA13000,
skpan ClassicSolutionNorma HacTeHHBII
Aynuropusi Ne 326
YueOHas MeOeIs, nabopaTOPHEIiA
WHBEHTapb, JOocKa, Bechl VIC-210d2,

Mukpockorn buonam P-11 Mukmen-1-4 mr.,
pH-metp AHWOH-4102 2-x xaHaJIbHBIH,

CUCTYMK  KOJNOHHH  MHKPOOPraHH3MOB
Colone Star, repmoctat Bo3aymHbiii TC-80,
tepmoctar  TB-80-1 I13,  mmeiikep-

uHKyOaTop tepmocratupyembiii ES 20/60 ¢
wiatdopmoit PP-400, mkad BeITSOHKHON — 2
IIT., IIKad JAMUHAPHBIA, TPUHOKYJISPHBIN
mudpoBoit  mmkpockon  Saike  Digital,
okyisIp-mukpomerp MOB-1-16X, 00BeKT-
MuKpometp (mpoxomsamero csera OMII),
nmo3arop BIOHIT mLine 100-1000 Mk,
nozatop Jlait 1-10 mxu, gozarop AIIOI-
1-100-1000mk1, cyxokapoBoit mxkad KC-

65, xomomunbHuK  «CtmHONI  103-Ex»
JByXKaMepHbIit, xomomunbhuk 111X-0.8,
AIIEKTPOILIUTKA.

Aynuropus Ne 328
YyebHast wmebenb, 10cka, JabOOpPaTOPHBIHA
nHBeHTapb, Beckl VIC-300d3, mo3atop
nepeMenHoro o6bema JIAUT — 4 mr.,

konopumerp KOK VXIJI 4.2, koHIIeHTpaTop
nenTpobexHsiii Centri Vap Solvent System

Labconco, namunHapueiii Ookc  BAB-
Jlamunap-C-1,5(1 knacca), depmentep,
XOJOAWIBHUK  ObITOBOM  Buproca-131K,

mIKkad BBITSDKHOW — 2 MIT.

2. Microsoft Office Standard
2013 Russian. Jorosop Ne 114
or 12.11.2014 r. Jlunensun
OeccpodHbIe
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naboparopust UT  (yueOHbIit
Kopmyc onodaka).

5. nomewieHun onsa
CamMocmoamenvHou padomol:
ayauropuss Ne 428 (yueOHbIH
Kopiryc Omodaxa), UHUTaIHHBIN
3an Nel (TIaBHBIA KOpITYC).

Aynuropus Ne 428
VYuebnass  Mmebenb, JOCKa, TpUOyHA,
MYJIbTUMEAHNA-TIPOSKTOP
InFocusIN119HDXx, HOyTOYK Lenovo 550,
skpaH HacteHHbIH ClassicNorma 200%200.
MOHOOJIOKH CTallMOHApHBIE —2 IIT.

Aynuropus Ne 319

JlaGopatopusi UT

YyeOHass mebenb, OOCKa, MEPCOHAIBHBIN
kommboTep B kommuiekre Nel iRU Corp —
15 mr.

YuranbHblii 321 Nel
YueOHas mMeOenb, Y4eOHBIH U CIPaBOYHBIN
(oHA, HEOrpaHMYECHHBIH KPYIJIOCYTOYHBIN
JOCTYIl K OJJIEKTPOHHBIM OHOJIMOTEYHBIM
cuctemam (OBC) u B/, cTena no no>kapHoii
0e301macHOCTH, MOHOOJIOKM CTal[MOHAapHBIE
— 5 mt, MOV (npunTep, ckanep, komup) - 1
wr., Wi-Fi jgoctyn giast  MOOWIBHBIX
YCTPOMCTB
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MHWHOBPHAYKU POCCUN

[Tpunoxenue Nel

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOT MYECKUIT ®AKYJILTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

TUCIUIUTMHBL _ OOI1asi MUKPOOHWOJIOTHS  Ha 4

(HauMeHOBaHME AUCIUTLIAHBI)
Qunas

(dopma 00yueHust

ceMecTp

Bua padorsl

O0BeM TUCHUILTAHBI

O6mas TpynoeMkocTs auctuiuivabl (3ET / gacoB) 3/108

Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0OTy C IPEMO1aBaTelIeM: 49,2
JIEKITUHA 16
MIPAKTHYECKUX/ CEMHHAPCKUX 16
1a00PaTOPHBIX 16

npyrux (TpynmoBasi, HHIUBUAyalbHas KOHCYJIbTAIUS M UHBIC BUJIBI

y4eOHOM JeSTENHHOCTH, IPEAYCMATPUBAIOIINE pabOTy 00yJaroIuXCs

¢ npenoaasaresuem) (PKP) 1,2

Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO paboTy obydatouuxcs (CP) 22,8

Y4eOHbIX YacOB Ha MOJATOTOBKY K 3K3aMeHy/3a4eTy/

g deperpoBanHoMy 3auety (KoHTpoip) 36

dopMa KOHTPOJIA:
Ok3ameH 4 cemecTp
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®opma n3ydeHUsI MaTEPHANIOB: JIEKIUH,
MPaKTHIECKUE 3aHATHS, CCMUHAPCKHE

OcHOBHAas U

3aHATHSL, TaGOPATOPHbIE PaGOTHI, JIOTIOJTHUTENbHAS dopma TEKyIEro KOHTPOJIs

Ne Tema i coniepkanme CaMOCTOsATeNbHAs paboTa U TPYLOEMKOCTD (B JIUTEpaTYypa, 3ananus o yCIEeBaEMOCTH (KOJIOKBUYMBI,
/I yacax) peKoMeHayeMas CaMOCTOATENFHON paboTe KOHTPOJIbHBIE paboTEHI,

cTyIeHTaM (HoMepa KOMIBIOTEPHBIC TECTHI U T.II.)

13 CITUCKA)
JIK I1P/CEM JIP CP
1 2 3 4 5 6 7 8 9
Momyns 1. OCOOEHHOCTH CTPOEHHE, IKOJIIOTHHU U KYJIBTHBUPOBAaHUS MUKPOOPTaHU3MOB

1 | Tlpexmer u 3amaun MuUKpoOHoOIOTHH, €€ 2 4 3 1,2,4,5,6 IlonroroBka K | Jlokian, KOHTpOJIbHAs padoTa

MECTO U POJIb U COBPEMEHHON OMOJIOTHH. KOHTPOIBHON  pabore,
HUcropus pPa3BUTHSL. OTtkpbiTHE JOKIIay
MHKPOOPTaHH3MOB. PasButHe
OTEYECTBEHHON MUKPOOHOJIOTHH.
I'naBHbIC HaIpaBJICHUS pas3BUTHUS
MHUKpoOHonorud. OCHOBHBIE — METOJBI
MHKPOOHOJIOTHYECKHX  HCCJICIOBaHUIL.
'umore3a 0 MPOMCXOKICHUHM KHU3HH U
CBOMCTBax TICPBUYHBIX OpraHnu3MoB.
[Ipennonaraemas 3BOJIIOLIUS
MHKPOOPTaHH3MOB.

2 | Mopdosnorust, cTpoeHHEe U pa3BHUTHE 2 4 3 1,2,3,4-6 IloaroroBka K | KonTtponbHas pabora,
Gakrepuit  u  apxeil.  Crpoenmue, KOHTPOJIEHOM  paboTe, | mpoBepka pabodell TeTpaiM,
Xumudeckuii  coctap  u  dyHKiMK WHIUBUTY ATEHOMY WHIUBUYaTBHEIN OMPOC, TECT
OT/CNBHBIX ~ KOMIIOHEHTOB  KJIETOK
Oakrepuii. OcoOOEHHOCTH cocraBa U OHpOCY, TECTHPORAMINO 1
OpraHU3aLu apxeOaKTepuil.

OyKapHOThl. JIpoioku, MHLEIHABbHBIE
TpUOBI, MHKPOCKOIIMYECKUE BOJOPOCIH,
npocreiimue. CTpoeHHe, XUMHUYECKHI
cOCTaB 1 GYHKIOUHA ~ OTHENBHBIX
KOMITOHEHTOB KJIETOK. [[MKIIBI pa3BUTHS
1 pa3MHOXXEHWE. BUPYCBI, UX OTIUYHS
OT KJIETOYHBIX OPTaHU3MOB.
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Kynsrusuposanue u poct 1,2,3,4,5 ITonroroBka k | KontponbHas pabora,
MHKPOOPTaHU3MOB. HaxonurensHeie, KOHTPOJIbHOM paborte, | IpoBepka pabouell TeTpamy,
SNCKTUBHBIC M HHMCTBIC  KYyJILTYPBI, UHJUBUYATEHOMY UHIUBUYaTbHBIN OMPOC
METOJBI UX Moxy4deHus. OCHOBHBIC THITBI onpocy

cpen Ut KYJIbTHBHPOBAHUSL

MHKPOOPTaHM3MOB ([0  COCTaBy H

(uzngeckomy COCTOSIHHIO).

IToBepxHOCTHOE u TITyOMHHOE

BbIpamuBanue. Poct. PocT oTnenbHBIX

MHKPOOPIaHH3MOB u MOy JISALHI

(xymbTyp). [epuonnueckoe "

HEIPEPBIBHOE BBIpAIMBAHHE,

3aKOHOMEPHOCTH. CHUHXpOHHBIE

KYJIBTYpBl, CIOCOOBI  IMOJYYCHHS U

3HAUYCHHE.

HacnencTBeHHOCT, M U3MEHYHMBOCTD. 1,2,4,5,6 IToaroroBka Kk | Tect 2, xoHTpONBHAST paboTa,
HaCHC[[CTBeHHaH, HCHACJICACTBCHHA, TECTUPOBAHUIO, MIpPOBEPKa 3a1a4

MyTallMOHHasA u MOMyJIAMOHHAaA KOHTpOHBHOﬁ pa60Te,

H3MCHYMBOCTH. PexomOunarus y pelleHe 3a1a4

HPOKAPHUOT: Tpancdopmans,

TPAHCIYKIHS, KOHBIOTAIIHSL.

PexoMOnHAIUS U T€HETUYCCKHH aHaIn3

y ¢aros. [Lna3MuIpl, HX KIACCHPUKALIS.

Myrarennsie daxropsl. Kinaccuduxarms

MYTaLUH.

Cucrematuka MHUKPOOPraHU3MOB. Mup 1,4,5,6 IToarororka K | Tecr 3, moxmaz
MUKPOOPraHu3mMoB, OGHII/IG IIPU3HAKU U TECTHPOBAHUIO, TOKIIATY

paszHooOpa3sue. [TpuHIHIBI

Ki1accudukanmu. XapakTepucTuka

OTZAEIIBHBIX TPy sybakTepuit

(bakrepun) m apxebakrepmii (apxei.)

JoMeHBI U QHITyMBI.

DKoJIorHs MHKPOOPIaHH3MOB. 1,2,7 IloaroroBka K | KonTtponbHas pabora,
Pajuanus, xapaktep ee neHcTBHA Ha TECTUPOBAHUIO, nmpoBepka pabouel TeTpany,
MHKPOOPraHU3MBL.  DOTOpEaKTHBALIHS. nabopatopHoOi U | M”HAWBUYalIbHBINA OMPOC, TECT

Temmnepatypa, poCT MUKPOOPTaHU3MOB B

KOHTPOJIbHOHM paboTe, K

3aBUCUMOCTH oT TeMIepaTyphI. 1aGOpaTOPHOIT paGoTe
Icuxpoduner, Me30(QHILTBL u
TEPMOQUIIBL. Pocr, YCTOWMYHUBOCTD
MHKPOOPTaHMU3MOB K  BBICYIINBAaHUIO.
JInodunmzanms. OcMoTHUIECKOE

4
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JaBJlIeHHEe, OCOOEHHOCTU OCMOGHIOB.
lanodunsl. MonekyssIpHBIH  KHCIOPOX
(a9poObl M aHa’pOOBI), BO3MOXKHBIE
NPUYUHBl  MHTHOMPYIOIIEro  JAeHCTBUS
KHCII0pOJa Ha MUKPOOPTaHU3MBL.
3nauenue pH, anunodusl, HelTpoduIIE!

" AITKAIO(PHITHL. [pupona
AHTHUMUKPOOHBIX BEUIeCTB M 00IacTH ee
MPUMEHEHHSI. AHTHOMOTHKH.
Buoreoxumuueckast JIEATENBHOCTD

MHKpOOpTaHu3MoB.  PacmpoctpaneHue
MHKPOOPTaHU3MOB B TIOYBE, BOJOCMAX,
BO3JlyXe. YUacTHe MHUKPOOPTaHHU3MOB B
IIUKJIax yriepoja, a30Ta, Cephbl U IPYTUX
aneMeHToB B mpupoje. CumOuo3. Twumbt
cMMOMO3a: 9K30- M IHIOCUMOHO3,

MYTyaJIu3M u Mapa3uTU3M.
®DaKynbTaTUBHbBIC u 00JMraTHBIC
CUMOHOHTHL B3aumooTtHomEeHUs

MHKPOOPT'aHH3MOB M MaKpOOPraHH3MOB
(pacTeHuil, )KUBOTHBIX U YEIIOBEKA).

Mojyns 2. MeTaboaru3M MUKPOOPTaHU3MOB

MeTab0JIM3M MHKPOOPTaHU3MOB

DHepreTH4ecKue Mpouecchl. bpoxeHus.
ITytu cOpaxuBaHUs YIIIEBOIOB U IPYTHX
OpPraHMYECKHUX COeIMHEHHH. AspoOHOe

JIBIXaHHE. DopMel y4acTus
MOJIEKYJISIPHOTO KHCJIOPOJia B OKUCICHUH
pasHeIx ~ cyocTtpatoB.  IlomHoe wm
HEIIOHOe  OKucieHus.  OKucieHue
HEOPTraHMYECKUX COCTUHCHUI.

AnHaspoOHOe  gpixanue. JloHOpH W
AKLENTOPbl IEKTPOHOB, HCIOJb3yEMBbIE
pasHBIMH  MHMKpPOOpPTaHM3MamMH  HpH
aHa’poOHOM apIxaHuu. Vcnoap3oBaHue
CBETOBOM SHEPTUU (dbotocunTes).

dorotpodHBIE NIPOKapHUOTHBIE 51
OYKapUOTHBIC MHUKPOOPTaHU3MBI.
AccumuIsIums YIIIEKUCIOTHI
aBTOTpodamMu u reTepoTpodamu.

4

3

1,2,3,4,5,6

TToaroroBka
TECTUPOBAHMUIO,
WHIUBUIYALHOMY
omnpocy

Py6exnoe TECTHUPOBaHHUE,
npoBepka pabodeil TeTpany,
WHMBUAYaJIbHBIA OIPOC,
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VcBoenue coenuHeHud azora. Duxcamus
MOJIEKYJISIPHOTO a30Ta.

[IpomplienHoe u HapoI0- 2 4 1,8 |1,2,45,6 Pemenue 3amau IIpoBepka 3amau
X03HCTBEHHOE 3HAYCHUE

MHUKpPOOPIraHU3MOB. Poiib  MHKPOGHOTO

CUHTE3a B OUOTEXHOJIOTHH.

MemunuHcKas MHUKPOOHOJIOTHSE

[aToreHnsie MHUKPOOPTaHU3MBI.

ITpoOrOTHKHM B MPEOUOTHEKH.

Bcero gacos: 16 16 16 22,8
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MHWHOBPHAYKHU POCCHUU

®I'BOY BO «BAILIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»

BUOJIOTMYECKUI ®AKYJIBTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

muctumuinHel  OOuiast Mukpobuonoruss  Ha 4
(HaMMEHOBAHUE JUCITUILIHHBI)
3ao4yHas
(dhopma o0ydeHust

ceMecTp

Bua pa6orsl

O0beM TUCHUNINHBI

O6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 3/108

Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MPEIo1aBaTesiem: 13,2
JIEKLIUHA 4
MIPAKTUICCKUX/ CEMUHAPCKHUX 4
J1a00paTOPHBIX 4

npyrux (TpymnmnoBas, MHIUBUAyalbHas KOHCYIbTAIUS U HHBIC BUIBI

y4eOHOI IeATETLHOCTH, TIPEyCMaTPUBAIOIINE padOTy 00yJaroIIuXCs

¢ mpenojasaresieM) (OKP) 1,2

Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO0 paboTy obyuaromuxcs (CP) 85,8

Y4eOHbIX YacoB Ha MOJATOTOBKY K 9K3aMeHYy/3aueTy/

nuddepenmpoBanHomy 3a4eTy (KoHTpoip) 9

dopma KOHTPOJIS:
Ok3ameH 4 cemecTp




®opma n3ydIeHUsI MaTEePUaOB: JIEKIHH,
MPaKTHIECKUE 3aHATHS, CCMUHAPCKHE

OcHoBHAas U

3aHATHSL, TaGOPATOPHBIE PAGOTL JIOTIOTHUTENbHAS dopma TEKyIIEero KOHTPOJIs

Ne Tema 1 coniepranme CaMoCTOsATeNbHAs paboTa U TPYLOEMKOCTD (B JUTEpaTYpa, 3ananus o yCHEBAaEMOCTH (KOJIIOKBUYMBI,
n/m yacax) peKoMeHayeMas CaMOCTOSTENFHOHN paboTe KOHTPOJIbHBIE paboTEHI,

cTyaeHTaM (HoMepa KOMIBIOTEPHBIC TECTHI U T.I1.)

13 CITUCKA)
JIK ITP/CEM JIP Cp
1 2 3 4 5 6 7 8 9
Monynb 1. OcoOeHHOCTH CTpOEHUE, IKOJIOTUN U KYJIbTHBHPOBAHUS MUKPOOPTAaHI3MOB

1 | IlpeameT u 3a4a4n MHUKPOOMOJIOTHH, €€ 12 11,24,5,6 IToaroroBka K | Joxmazn, koHTposbHAs paboTa

MECTO U POJIb U COBPEMEHHON OMOJIOTHH. KOHTPOIBHON  pabore,
HUcropus Pa3BUTHSL. OTKphITHE JOKIay
MHKPOOPTaHH3MOB. Pa3zBurne
OTEYECTBEHHOU MHKPOOHOJIOTHH.
I'naBHbIC HaIpaBJICHUS pa3BUTHS
MuUKpoOHonoruy. OCHOBHBIE  METOJBI
MHKPOOHOJIOTHYECKHX  HCCJICIOBaHUIA.
'unore3a O TPOMCXOKICHUH JKU3HU H
CBOMCTBax NEPBUYHBIX OpraHnu3MoB.
IIpennomnaraemast 3BOJIIOLIUSA
MHKPOOPTaHH3MOB.

2 | Mopdonorus, CTpoeHHE M pa3BUTUE 1 1 2 10 |1,2,3,4-6 IToaroroska k | KonrponbHas pabora,
Gaktepuit  u  apxeil.  Crpoenme, KOHTPOJILHOW  paboTe, | mpoBepka pabodeil TeTpany,
Xumudeckuii  coctap M GyHKimMK UHIUBUy aTbHOMY WHIUBUIYaTBHBIN OMPOC, TECT
OTACNBHBIX ~  KOMIOHEHTOB  KICTOK ompocy, TecTHpoBanHo | 1
Oaktepuit. OcoOEHHOCTH cocTaBa H
OpraHU3aLu apxeOaKTepuii.

OyKapHOThl. JIpoixoku, MHLETHATbHBIE
TpUOBI, MHKPOCKOIIMYECKUE BOJOPOCIH,
npocreiimue. CTpoeHne, XUMHYECKUI
COCTaB u byHKIIN OT/ICJIbHBIX
KOMITOHEHTOB KJIETOK. [[UKIIbI pa3BUTHA
U pa3MHOXXeHHE. BUPYCBI, WX OTIUYUSA
OT KJIETOYHBIX OPTaHU3MOB.
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KynbruBupoBaHue u poct 10 |1,2345 [Toaroroska k | KonTponbHas paborTa,
MHKPOOPTaHU3MOB. Hakonmrensheie, KOHTPOJIbHOM paborte, | IpoBepka pabouell TeTpamy,
SJCKTUBHBIC M HYHMCTBIC  KYyJIbTYPBI, UHJUBUYATIEHOMY WHJUBUTyaJIbHBINA OIPOC
METOABbI UX Moxy4deHus. OCHOBHBIC THITBI ompocy

cpen IUIST KyJIbTHBHPOBAHUS

MHKPOOPraHW3MOB (IO  COCTaBy H

(uznaeckomy COCTOSIHUIO).

[ToBepxHOCTHOE u riryOuHHOE

BbIpamuBanue. Poct. PocT otnenbHBIX

MHKPOOPTaHH3MOB u MOy JISLA

(xynbTyp). Ilepuoguueckoe u

HETPEpPBIBHOE BBIpAIUBAHHKE,

3aKOHOMEPHOCTH. CHUHXpOHHBIE

KYJBTYpBI, CIOCOOBI  MOJYYCHUS U

3HAUYCHHE.

HacnencTBEHHOCT, M W3MEHYHMBOCTD. 10 |1,24,5,6 IToaroroBka K | Tect 2, xoHTpONBHAST paboTa,
HaCHe[lCTBCHHaH, HCHACJICACTBCHHA, TECTUPOBAHMUIO, IIpOBEpPKa 3a71a4

MyTalHOHHAsI " HOIYJIALHOHHAST KOHTPONBHOH  paGore,

M3MCHYHBOCTH. PexomOunanus y pelenye 3amaa

HPOKAPHOT: Tpancdopmans,

TPaHCIYKIHS, KOHBIOTAIIHSL.

PexoMOMHAIUS ¥ TEHETUYCCKHN aHaIn3

y (aros. [Tna3mMuapl, ux Kiaccuduranus.

Myrarennsie ¢akropsl. Kinaccupukanms

MYTAaLUH.

CucremMaTuka MHUKpPOOPTaHU3MOB. Mup 10 1,4,5,6 IToaroroBka k | Tecr 3, moknazn
MUKPOOPraHu3mMoB, O6I_HI/Ie IMPpU3HAKU U TECTHPOBAHUIO, TOKIIATY

paszHooOpasue. ITpuHTHIBI

KJTaCCH(UKAIIHHL. XapakTepucTHKa

OTIEIbHBIX rpymi sybakrepuit

(Oakrepun) m apxebakrepwii (apXeil.)

JoMeHBI U GHITyMBIL.

DKkonorus MHUKPOOPTaHH3MOB. 10 1,2,7 IloaroroBka k | KoaTtponpHas paborta,
Pajuanms, xapakrtep ee AeHcTBHA Ha TECTUPOBAHMIO, npoBepka pabouel TeTpanm,
MHKPOOPraHU3MBL  (DOTOpEaKTHBALIN. nabopatopHoOi U | MTHAWBUYaIbHBINA OMPOC, TECT

Temmneparypa, poCT MUKPOOPTaHU3MOB B

3aBUCUMOCTHU oT TEeMITEPaTypHI.
TTcuxpodusl, Me30( BT u
TEPMOQUIIBL. Pocr, YCTOMUYHUBOCTD

MUKPOOPTaHU3MOB K  BBICYIIHMBAHHIO.

KOHTPOJIBHOHM paborte, K
nmabopaTopHO# paboTe

4
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JInodunumzarys. Ocmotuueckoe
JaBJIeHHEe, OCOOEHHOCTU OCMOGUIOB.
lanodunsl. MoneKymIsipHBIH  KHCIOPOX
(a9poObl M aHa’pOOBI), BO3MOXKHBIC
NPUYUHBl  MHTHOMPYIOIIETO  AeHCTBUS
KHCIJIOpPOZa Ha MHUKpPOOPTaHI3MBI.
3nagyenne pH, amumoduisl, HEUTPODIITEL

17 AITKaIO(QHITHL. [pupona
AHTHUMUKPOOHBIX BEUIECTB M 00IacTH ee
MPUMEHEHUSI. AHTHOMOTHKMU.
Buoreoxumuueckast JIESITETLHOCTE

MHUKPOOPTraHU3MOB.  PacnpoctpaneHue
MHUKPOOPTaHHU3MOB B TI0YBE, BOJOCMAX,
BO3AyXe. YYacTHe MHUKPOOPTaHHU3MOB B
[UKJIaX yriepoja, a30Ta, Cephl U IPYTUx
3JeMeHTOB B mpupoje. Cumomos. Tumsl
cMMOHMO3a: DK30- M DJHJIOCHMOHO3,

MYyTYyaJIu3m n apasuTUu3M.
(DaKyJ'ILTaTI/IBHLIe n o0HMraTHbIC
CUMOHOHTBI. BzauMooTtHOmEeHnS

MUKPOOPIaHU3MOB M MAaKpOOPI'aHHU3MOB
(pacTeHuil, )KUBOTHBIX U YEJIOBEKA).

Monynb 2. MeTabomu3M MUKPOOPTaHU3MOB

MeTab0a13M MUKPOOPTaHU3MOB

DHepreTHyeckue mnpouecchl. bpoxeHwus.
[TyTtn cOpakxuBaHUs YIJIEBOJIOB M IPYTHX
OpPraHHUYECKHUX COeIMHEHHH. AspoOHOe

JIbIXaHHE. Dopmbl y4JacTust
MOJIEKYJISIPHOTO KHCIIOPO/ia B OKUCICHUHT
pa3HeIx  cyOcrparoB.  [lomHoe m
HeIUIoHoe  okucieHus.  OKucleHue
HEOpraHMYECKNX COCIMHEHUH.

AHaspoOHOoe neixanwe. JIoHOPEI U
aKIENTOPhI AJIEKTPOHOB, HCIIOJB3YEeMbIE
pasHBIMH ~ MHUKPOOpPTaHHU3MaMH  IIpH
aHa’poOHOM JeIXaHWHU. Vcmoap3oBaHUE
CBETOBOM JHEPTUHU (dbotocunres).
doroTpodHBIE MIPOKapHUOTHBIE "
SYKapHUOTHBIE MHKPOOPTaHU3MBL.

10

1,2,3,4,5,6

IToaroroBka
TECTUPOBAHHIO,
UHIUBUy aTbHOMY
oTpocy

PyGexnoe TECTUPOBAaHHUE,
mpoBepka paboueil Terpan,
WHIMBUIYAJIBHBIN OIIPOC,

32



Accumuisnus YTJIEKUCIIOTHI
aBTOTpOdamMu u rereporpodamu.
YcBoenue coenquHenuil azora. Pukcanus
MOJIEKYJISIPHOTO a30Ta.

[IpoMmbIILIeHHOE u Hapo/I0- 13,8 | 1,2,4,5,6 Pemrenne 3amau IIpoBepka 3amau
X035HCTBEHHOE 3HAYCHHE

MHKpPOOPraHu3MOB. Poiib  MHUKPOOHOTO

CHHTE3a B OMOTEXHOJIOTHH.

MemuuuHcKas MHUKPOOHOJIOTHS

[NatoreHnsie MHUKPOOPTaHU3MBI.

[TpoOroTHKM B MPEOUOTHEKH.

Bcero gacos: 85,8
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