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1 Ileu 1 3afaun y4eOHON JUCHUTIMHBI

Llenb AMCIUIUIMHBI SBJ/ISETCS PACCMOTPEHHE TeOopeTHUeCKOUW 06a3bl AJis MPAKTHUeCKOU
paboTbl B 00/1aCTH aKBaKy/JIbTYPbl U MHKPOOMOJIOTUYECKHX WCC/Ie/JOBaHUM B TIPOMBIC/IOBOM
WUXTUOJIOTUM U OBJIaJleHHe MeTOZaMU aHaau3a MHUKPOMJIOphl IHAPOOMOHTOB U OKpY)Karolen
Cpefibl.

3ajaul JUCLUIUIMHBI — TIOJlyueHWe 3HaHWW TI0 BOAHOW MHUKpodope, HWrparoiei
Yype3BbIUaliHO Ba)KHYIO POJIb B >KU3HU BOJIOEMOB: MHUKDOOBI SIB/ISIIOTCS TIEPBUYHBIM 3BEHOM B
Tpo(prueCcKUx CBSI3SIX BOJ0eMa, OHU ABMXKYII[asi Cljia B KPYyTOBOPOTe OCHOBHBIX OPTraHOTE€HOB U
MUHEpa/IbHbIX ~ coeivHeHud. OOmagasi  OrpoMHOM  OMOXMMHMUYECKOW  aKTHBHOCTBLIO,
MHKDPOOPTraHU3Mbl UTPAIOT IJIaBHYIO POJib, KaK B TIpPOLiecce eCTeCTBEHHON OUMCTKU BOJbI, TaK U

B UCKYCCTBE€HHBIX OUHMCTHBIX COOPY>XEHHAX.

2 TpeGoBaHuA K pe3y/IbTaTaM 0CBOEHHSA AUCIUTTHHBI

[Mpoluiecc wu3yueHus1 AUCLMIUIMHBI HampaB/ieH Ha (opmupoBaHue TMpodeccuoHaIbHON

KOMIIeTeHIH:

- criocobeH pelliaTh TUMOBBIE 3a/jau MPodeCcCUOHaIbHON e TeTbHOCTU Ha OCHOBe
3HAaHWM OCHOBHBIX 3aKOHOB MaTeMaTUUYeCKHX, eCTeCTBEHHOHAayUHBIX U 00111ernpodeccoHaIbHbIX

JTVCLIMIIJIMH C TpUMeHeHHeM MH(GOpMal[MOHHO-KOMMYHHUKAI[MOHHBIX TexHonorui (OITK-1).

[Inanupyembie pe3ysibTaTbl OCBOEHMSI TPAKTUKH,
pe3y/bTaTaMi 0CBOeHHsI 06pa3oBaTeIbHOM MPOrpaMMBl, TIpe/ICTaB/IeHbl B TaOJHIIe.

Tabmuma —

[TnaHvpyemble pe3yJbTaThbl

oOyueHHsI 10 JUCLUIUIMHE,

COOTHECeHHble C IJIaHWPYeMbIMU

COOTHeCeHHbIe C

yCTaHOBJ/IEHHBIMU B TIpOrpamMMe OakasiaBpraTa UHAUKATOPaMH IOCTHKeHHsI KOMITeTeHLUH

Koja u HaumeHOBaHMe .
Kop IInanupyemsblii pe3yibTaT Kop
KOMITETEeH Haumenosanue MHAHKaTopa o0yueHust nmoKa3saressi
KOMIIeTeHI1H JAOCTHIKEHUs
1711 10 JUCLUIUTHHE 0CBOEHHA
(OIIK-1) Criocoben W-Lomk: 3uaer | 3HATH:
PeIIaTh TUTIOBLIE | §cpoBHLIE 3aKOHEI | — CTpOEHHUe, 3(OIIK-1)1
3a/a4n MaTeMaTHUeCKIX, pa3sMHOXKeHHe "
MPOpECCHOHANbH | ecrectBeHHOHAyuHBIX | K1ACCHUKALTIO GaxTepuu;
Ol IeSITeNIBHOCTH | — CTpOeHue, 3(OIIK-1)2
Ha OCHOBE 3HAHMH | oGenpodeccronans | PA3MHOKeHHe u
OCHOBHBIX BIX  gucLumiMH  c | KTACCHQUKAIEO  IUIeCHEBBIX
3aKOHOB TpHMeHeHHeM TprOOB U IPOXKeH;
MaTeMaTUueCKhX, | yydhopMarLOHHO- — CTpOoeHue u 3(0OIIK-1)3
eCTeCTBEHHOHAYY | yoMMyHHKALMOHHBIX pa3MHOKeHHe BUPYCOB;
HBIX U TeXHOMOTHH, — 00MeH BellecTB y 3(OIIK-1)4
00111enpodeccHol | cpasannbix ¢ | MMKpOOpraH1smoB;
a/IbHBIX NpodecCHOHATbHOM — Ba)KHelIe 3(OIIK-1)5
IVCLIUTUTHH C JeSITeTLHOCTBIO. OHOXUMHUYECKHE TIPOLIECCHI,
NpUMeHeHreM BBI3bIBAaEMbIE
nadopmarponto- | A-Zomer: YMeeT | yyxpoopraHusmamu;
KOMMyHMKalonH | TPUMEHATL - 3aKOHBL | __ B/IMSIHME  YCJIOBMI 3(OIIK-1)6
bIX TexHosorni | MATEMATHHUECKHX, BHeIHel cpegpl Ha
eCTECTBEHHOHAYYHBIX | \1yiin00praHu3MbL;
u — 3HaueHue 3(OIIK-1)7
061IeNPOYECCUOHANBH | \rkpoopraHH3MOB B IPHPOJe 1
bIX  AWCLHMIVIAH €| popp, KOTOPYIO OHM WMIpalOT B
MpPUMEHEeHUEM BOJIOEMAX;
HH(OPMaLOHHO- — ocobeHHOCTeil 3(OIIK-1)8




Kop
KOMIIeTeH
11701

HaumenoBaHue
KOMIIeTeHIMH

KO}.'[ U HaMMEeHOBadHHe
HHAUKATOpa
AOCTHOKEeHUA

ILranupyemblii pe3yabTaT
o0yueHUst
110 JUCL{UIUIHHE

Kop
noxasaress
0CBOeHHSA

MHKPO(IOpEI BOJ0EMOB;
MHKPOOHOIOrnIecKue
OCHOBBI OYMCTKH 3arpsi3HEHHBIX
BOZ;

poJib
MHKPOOPIraHU3MOB B
yBeJIUUeHUN
PBIOOTIPO/TYKTUBHOCTH
BOJIOEMOB.

3(OIK-1)9

3(OIIK-1)10

KOMMYHMKaL[MOHHBIX
TeXHOJIOTUHA B
npodhecCUOHATBLHOR
JlesiTeNIbHOCTH.

Ymetsb:
— paboTath C
MHKDOCKOTIOM:

TOTOBUThL TMperaparbl
MHWKPOOPTaHW3MOB;

TpOBOJUTH  ITOCEBbI
MHKPOOPIaHHW3MOB Ha
pa3/iMuHbie Cpeabl W BBILEJIATH
YUCTYIO KYJbTYPY;

pasinyaTb OCHOBHBIE
rPYyIIbl MUKPOOPTraHU3MOB;
MPOBOJUTh
MHUKPOGHOIOTMUECKHUI — aHa/T3
BO/IbI;

OLleHHMBaTb KaueCTBO
BOJbI IO MI/IKPO6I/IOIIOI‘I/ITJECKI/IM
IIOKa3saTeJssaM.

Y(OIIK-1)1

Y(OIIK-1)2

Y(OIIK-1)3

Y(OIIK-1)4

Y(OIIK-1)5

Y(OIIK-1)6

Baagersn:

HaBBIKAMU
WCII0JIb30BaHUs OCHOBHBIX
3aKOHOB eCTeCTBeHHOHAYUYHbIX
JVCLIUIIVH;

HaBbIKAMU
TIpUMeHeHUs METO/I0B
TeopeTHYeCcKoro u
9KCIIepUMEHTabHOTO
HCCeTOBaHUS

B(OIIK-1)1

B(OIK-1)2

3 MecTo JUCIMII/IMHBI B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

YuebHasi JuciuruiiHa « MUKpoOHOJIOTHs» SBJISETCS JUCIUTUIMHOMN 006s13aTe/IbHOM YacTH B
CTPYKType 00pa30oBaTe/IbHOM MPOTrPaMMBI.
4. CopepxaHue JMCLUIL/IMHBI
4.1 TemamuuecKuil n1aH OuCyunaUHbI
OuHas copma obyueHus

HaunmeHoBaHue pa3zesioB U TeM o = KonTakTHas pabora | o s o O =
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Pa3pen 1 Mopdonorusa u Tect
(u3nonorusa MukpoopranusMoB 34 16 18
Tema 1: Besenue. MUKpoOUOJIOTHST U Onpoc,
ee 00beKTbl. Pa3BuTHe U COBpeMeHHOe BbIMOJIHE
COCTOSTHME MUKPOOHMOJIOTHH Hye 1
3almTa
naboparo
pHOI
10 4 6 paboThI
Tema 2: Mopdonorus, CHUCTeMaTHKa, Ormpoc,
(bu310/10rvsi MUKPOOPTaHU3MOB BbIINOJIHE
HUe U
3almTa
naboparo
pHOI
14 8 6 paboThl
Tema 3: HacmeacTBeHHOCTh U Orpoc,
U3MEHUYUBOCTH MHKPOOPTaHN3MOB. BbIIOJIHE
Poct u KyJIbTUBUPOBaHME HUe n
MUKPOOPraH13MOB HZ%”;S;TE‘O
pHOM
11 4 6 paboThI
Pazpgen 2. [leiictBue ¢aKkTOpoB
BHEIIHeH cpejibl M MPHCIOCO0/1IeHHe
K HHUM MHKPOOPraHHU3MOB. Tect
IIpakTHUecKoe npyuMeHeHue
MHKPOOpPraHu3MoB 38 18 20
Tema 4: [IelicTBHEe SKOJOTHYECKUX Ompoc,
(hakTOpOB Ha MHKPOOPTaHU3MBI. BBIIIO/IHE
Yuenue 00 UHGEKIUH HHe u
3aiuTa
nabopato
pHOM
15 8 7 paboThI
Tema 5: MuUKpoOOpraHmu3mMbl Kak 4YacCTb Ompoc,
5KOCUCTEMBbI BbIIOJIHE
HHUe 1
3aiuTa
nabopato
pHOM
12 5 3 7 paboThI
Tema 6: Oumctka npupogHbix wu | 11 5 6 Ompoc,
3arpsi3HeHHBIX BOJ. Ponb BBIIIO/IHE
MUKDOOPTraHU3MOB B  yBeJIWYeHUU HUE 1
pLIGOMPOAYKTUBHOCTH BOJ0EMOB 3aira

nabopato

AVCHUTITHE




pHOM
paboThI

3aueTr +

Bcero 72 34 | 17 - 17 38

4.2 CodepoiicaHue oucCyunauHbl

Pa3gen 1 Mopdosiorua ¥ (pu3H0/I0rUsi MUKPOOPTraHHU3MOB

Tema 1: BBegenune. MukpoOuosioruss U ee 00beKThl. Pa3BUTHe U COBpeMeHHOe
COCTOSIHHE MHKPOOHO/I0THH

Jlekyus

Mukpobuosiorusi Kak Hayka. MWD MHKPOOPTaHHW3MOB B TIpUpoZie. 3HaueHHe
MHUKDOOPraHM3MOB B TIPUPOJHBIX TIpolleccaXx M uesioBeuecKOW  AesiTeIbHOCTA. MeTo/bl
MuKpoOuosioruu. Victopuss  MukpoOuosioruud. OCHOBHbIe — HarpaB/IeHUSI  COBPeMEeHHOMN
MHUKDPOOHOIOTHH.

OcHOBHble ~ NOHAMuUsT ~ meMbl:  TIOHSITHEe  «MHKpPOOWO/IOTHs»,  OCOOEHHOCTH
pacrpocTpaHeHrsi MUKPOOPraHU3MOB, JuddepeHIraliys MUKPOOHUOIOT|UH, TUITBI MUKPOCKOTIOB,
METOZbI MUKPOOHOJIOTHH.

Bonpocbl 015 camoKoHmpos:

1. OxapakrepusyiiTe MOHATHE «MHUKPOOUOIOTHSI».

2. B uem 3akirouaercsi buoxuMuueckast pabota MUKpPOOPTaHU3MOB?
3. Kakue MUKpPOOPraHWU3MBbI SBJISTFOTCS TIaTOT€HHBIMK ?

4. KakoBo 3HaueHre MUKpPOOHO0J/IOTUY B HAPOAHOM XO03siiCTBE?

5. OxapakTepu3yiiTe MeTOZ, Bbl/ie/IeHUs] YUCThIX KYJbTYD.

JlabopamopHas paboma. IIpaBW/Ia 1O TeXHHKe 0€30MacCHOCTH TIpH padore B
MHKPOOHO/IOTHYECKOH J1abopaTopun. Y CTPOICTBO MHUKPOCKONA M €ro HMCIo/Ib30BaHHe B
MHKPOOHO/I0rHYeCKOH MPaKTHKe

B xoze BbINo/HeHUs1 j1abopaTOpHOW pPabOTBHl W3y4yalOT YCTPOMCTBO MHKPOCKOIA M
npaBusia paboTel ¢ HUM. [IpOBOAST MUKPOCKOIMPOBaHKE TOTOBBIX MIPerapaToB C 00beKTUBOM 8X
i 10x 1 90x uu 100x. @opMyIupyrOT BbIBOJ M 0(OPMIISIIOT OTYeT.

Jlumepamypa: [1], [2], [3], [4], [5].

Tema 2: MopdoJiorusi, cucteMaTuka, ¢pu3no10rusi MUKpoOpPraHu3MoB

Jlekyusa 2.1

OCHOBHBIE TPYMITbI MUKPOOPraHn3MoB. OCOOEeHHOCTH CTPOEeHHs KJIeTOK y MPOKapHOTOB
U 3yKapuoToB. Mopdosnorus, cTpoeHre, pasMHOXXeHMe U Kjaccr¢UKalys IPOKapUOTHBIX
MHUKpoopraHusmoB (OakTepwii). ®opmMa u pa3mepbl OakTepuid. CrpoeHue OaKTepHaIbHOM
K/IeTKU: K/IeTOYHasi CTeHKa, L{UTOIIa3Ma, OCHOBHbIE OpPraHOW/ibl K/IeTKH, OakTepuaabHOe $i7po,
PeCHUYKH 1 GUMOpHH, KariCcy/ia v CJIM3UCTBIN c/1oii. Criopsl U criopoobpa3oBaHue.

Poct u pa3mHoxeHue OakTepuil. Ilepuos reHeparyu. Pa3smHo)keHue OakTepuanbHOU
nony/assuyu. EcTecTBeHHass M WMCKYCCTBeHHasi Kiaccudukauusi Oakrtepuid. Mopdosorus,
CTpOEHHe U pasMHOXKeHHe SYKapUOTHBIX MHUKPOOPraHU3MOB (MMLie/l/IManbHble TpUObI U
apoxoku). [lnecHeBble rpubbl. CTpoeHue KaeTKd W Tena rpuboB. CriocoObl pa3MHOXKEHUs.
[poxoku. @opma, pa3mepsl, cTpoeHHe Ki1eTKU. Criocobbl pasMHOXKeHHst. OCHOBBI CUCTEMATHKH.

Bupycel 1 3HaueHWe MX B >KU3HU uesioBeKa. bakrepuocdaru. XuMuyeckuil COCTaB U
cTpoeHue. B3anMmogelicTBYe C KJIETKOM.




OcCHOBHble NOHAIMUsI MmeMbl: JOMeHbl K/IeTOYHbIX OPraHU3MOB, IIPOKAPHOTHI, 3YKapHOTHI,
IITaMM, OCHOBBI CHCTeMaTHKH, OCOOEHHOCTHM pOCTa U pasMHOXKEHHs MHKPOOPraHW3MOB,
OakTepun, BUPYChI U (haru, rprubbI, APOHTIKH.

Bonpocbl 0151 cCAMOKOHMPOAA:

Yro n3zydaeT Mop(hosiorrsi MUKpOOPraHU3MOB?

YeM 0T/IMYAIOTCS IPOKAPUOTBI OT 3YKApUOT?

UT0 03HauaeT TepMUH «IITAMM»?

Kakwue ObIBatOT opmMbI OaKTEpHIA?

OcobeHHOCTH CTpOeHUs OaKTepUanbHOW KITeTKH.

KakoBo Ha3HaueHHe K/IeTOYHOU CTEHKU?

OTuust B CTPOEHUMM  KJIETOYHBIX  CTEHOK  TIpaMIIOJIOKUTENbHBIX U
rpamMoTpHLIaTe/IbHbIX OaKTepHii?

Kakue ObIBatOT (hOpMBI CITIOPOOOPA3YIOIINX K/IETOK?

9. UYem OT/IMUAIOTCSI BUPYChI OT GaKTepHii?

10. Yro mpeacTaBnisier 000 BereTaTUBHOE Te/0 OOJBIIMHCTBA TPUOOB?
11. Kakue K/J1eTKHA Ha3bIBalOTCS CIIOPAHTUSIMU?

12. OcobeHHOCTH pacpOCTPAHEHUS IPOXIKEH.

13. INepeunciute GopMbI KNETOK APONOKEH.

NouhkwNE

®

JlabopamopHas paboma. [le3nndeKuysi 1 CTepUIH3aI{us

B xozie BbIMo/iHeHHs 1ab0paTOPHOUM paboThI U3y4yalOT OCHOBHBIE METO/IbI Zie3UH(EKINY U
crepuM3aluu. IIpOBOASAT TMOATOTOBKY K CTEPWIM3aLMM W CTEPUIM3ALUI0 J1abopaTOpHOM
nocyibl: yaiiek ITeTpu, mpoOUpoK U nureTok. @opMyIUPYIOT BbIBOZ U 0DOPMIISIFOT OTUET.

Jlekyusa 2.2

OOwmeH BeriecTB (MeTaboMM3M) MHUKpPOOpraHu3MoB. CBsi3b aHabo/iM3Ma U KaTabomu3ma.
BuoxumMuueckoe efuHCTBO Merabosim3Ma. XuUMHUYecKuil coctaB OakTepuii. Knaccudwkanys
MHUKDOOPraHU3MOB TI0 OTHOIIEHWIO K KOJMYECTBY W KauecTBY MHUTATe/NbHBIX cpef. Turibl
MUTaHUs MUKPOOpraHW3MOB. PakTopbl pocta. MexaHW3Mbl muTaHusi. depMeHTbI OaKTepHid.
Ibixanue Oakrepuii. Pa3muuHble BUAbI OpOXKEHUS W BbI3bIBAIOL[UE WX MUKPOOPTaHW3MBI.
dotocuHTe3 M 0COOEHHOCTH Ppa3HbIX Tpynmn  (GOTOTPOGHBIX MHUKPOOpPraHu3MoB. PocT u
Pa3MHOKEHHSI MHMKPOOpraHusMoB. [lurmeHTooOpa3oBanue y Oaktepuii. OcobGeHHOCTH
¢usrosioruu rpuboOB U npoctedmmx. PU3NOIOTHST BUPYCOB.

OCHOBHble NOHAMUS MeMbl: XUMWYECKUH COCTaB MHUKpOOOB, MeTaboam3M Yy
MHUKDPOOPTraHU3MOB, KOHCTPYKTHBHBI OOMEH, 3HepreTHUecKwii oOMeH, AbIXxaHhe MHKPOOOB,
(dbepMeHTBl U MX POJib B MPEBPAIIEHUH BEIeCTB MUKPOOPTraHU3MaMH, TTMIMeHT000pa3syoliue,
apoMaTtoo0pas3yoiiue, TOKCMHOOOpa3yrolre MUKpoObI, hoTobaKTepuu.

Bonpocbl 015 CAMOKOHMPOA:

Kakue ocHOBHbIe CBoOMCTBa (hepMEeHTOB?

Kakwe rpoliecchl BK/tOUaeT B cebst 0OMeH BelljecTB?

Yo nmoHUMaeTcs 1o/ 0OMeHHOU azicopOrveii?

OxapakTepu3yiTe MOHATHE «bIXaHHe MUKPOOOB».

B yeM 3ak/rodaeTcs CrieliUUUHOCTh JieiCTBUsL (hepMeHTOB?

Kak ucriosib3yeTcst B IPOMBIIIIEHHOCTH (pepMeHTaTUBHAs aKTMBHOCThL OaKTepHid
Y rpuboB?

7. OxapakTepH3yiTe TOKCHHOOOpa3yroliyie MUKPOOBI.

Sk wWN =

JlabopamopHas paboma. IluTaTebHbIE CPeAbI
B xozie BbIMo/iHeHUs J1TabOpaTOPHOH pabOThl U3yUarOT OCHOBBI IPUTOTOBJ/IEHUS ITUTATE Th-
HBIX Cpe[l; 3HAaKOMSTCSI C OCHOBHBIMM TPeOOBaHWSIMH, TIPeIbSIB/ISIEMbIMUA K TIUTATe/bHBIM Cpe-
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JaM. BBITIONHSIOT TPUTOTOB/IEHHE TUTATE/NbHBIX Cpel, TAKUX KaK - MsCOIMENTOHHBIA Oy/IbOH
(MIIB) wmu pribonenToHHbIM 0y/1s0H (PIIB); mscorenTonnbiit arap (MITA) win peIOOIIeNTOH-
Heii arap (PITA); cpeny Cabypo; cpeny Keccrep; >kentouHo-cosieBoii arap. ®@opMy/upyroT BbI-
BOJ, Y 0(DOPMJISIFOT OTUeT.

Jlumepamypa: [1], [2], [3], [4], [5].

Tema 3: HacleaCTBeHHOCTH M HW3MEHUMBOCTb MHUKpoopraHusMoB. Poct wu
Ky/IbTUBHPOBaHHe MUKPOOPraHU3MOB

Jlekyus

OCHOBHBIE TIOHSITHSI TEHETUKH MUKpPOOpraHu3mMoB. OOMeH reHeTnueckod MHGOpMalyen
y mipokapuoT. CTpoeHWe W pervIMKalus reHoMa OakTepwii. V3MeHUHMBOCTh reHOMa OaKTepHid.
MyTauun y 6akrepuii. PekombuHarus y 6akrepuii. OcoOeHHOCTh TeHeTHKH BUpPYCOB. IIporjecc
JMCCOLMaLy Y MUKPOOPraHu3MOB. ['eHeTHueCckr MOAU(PULIMPOBaHHbIE MUKPOOPIaHU3MBI.

TpeboBaHusi MHUKPOOPraHM3MOB K TMHUTaTesNbHBIM cpefaM. Krnaccudukaims —cpep.
Croco0bl Ky/JIbTUBUPOBaHHUST MUKPOOPraHU3MOB. MeTozbl cTepui3auyu. CriocoObl XpaHeHust
MHUKPOOHBIX Ky/nbTyp. CMellaHHble M UHCTble KYJbTYPbl MHKpPOOpPraHusmoB. Crioco0bl
TIOJTyYeHHUsT YUCTBIX KyJIbTYp. BbliesieHMe UUCTBIX Ky/abTyp Oakrtepmii. KynbTUBHpOBaHMe
BUpycoB. OcoOGeHHOCTH pOCTa MHUKPOOHOW TOMyJSALMA B TEPUOJUUECKON U HerpepbIBHOMN
Ky/IbType. AHTUMHUKPOOHBIE areHTbl. AHTHOMOTHKUA. PUTOMAaTOreHHble MHKPOOPTaHU3Mbl U
criocobsl 60pLOBI C HUMHU.

OcHOBHble nNOHAMUSA mMeMbl: WU3MEHUHMBOCTb MHKPOOPraHM3MOB; MOp(o/oruyeckue,
KyJ/IbTypaibHble W OHOIOTHUecKre W3MeHeHus; (OpMbI W3MEHUMBOCTH MHKPOOPraHW3MOB,
MyTalMd MUKPOOPraHM3MOB, OCHOBHbIE KOMITOHEHTbI IUTATe/IbHOW CpPe/ibl, TUIIbI MATaTeIbHbIX
cpefl, Ha3HaueHWe MUTaTe/bHbIX CPeJ, MEeTO/bl CTePUIM3aLMM MUTATebHbIX CpPeJl, yCJIOBUS
Ky/IbTUBUPOBAHWSI MUKPOOPTraHW3MOB, 0COOEHHOCTH (U3MUeCKUX U OMOJIOTHUeCKUX Croco00B
BBIPALIMBAHUSI MUKPOOHBIX KYJIBTYP.

Bonpocbl 0151 CAMOKOHMPOAA:

OxapakTepu30BaTh MOHSITUE «T'eHeTHKAa MUKPOOPTraHKW3MOBY.

Kakue (hakTopbl Cpe/ibl MOTYT BBI3bIBaTh U3MeHEHHsT JOPMbI MUKPOOOB?

OxapakTepu30BaTh MOHATHE «MOAWU(DUKALUSI».

[Tepeunicivte (hOpMbI U3MEHUNBOCTH MUKPOOPraHU3MOB.

OxapakTepu30BaTh MOHATHE «T'€H».

Kakue KOMMOHEHTbl MWTaTeJIbHOM Cpefjbl CUYMTAIOTCS OCHOBHBIMH IS

Ky/IbTUBMPOBaHHUSI MUKPOOPIaHHW3MOB?

7. Ilepeuncnure rpymnmel cpej /A KyJbTUBHDOBAHHWS MHMKPOOPraHU3MOB IIO
COCTaBy.

8. TIlepeunciute criocoObl Ky/JbTUBUPOBaHUS MUKPOOPTaHHW3MOB.

Sk W=

JlabopamopHas paboma. I1oceB Ha MVIOTHBIE U XXKUAKHE MUTATE/IbHbIE CPebl
B xoze BbinonHeHUs1 1abopaToOpHOI pabOThI IPOBO/AT MOCEB MTOCEB B XKUAKYIO, a TAKKe Ha

IUIOTHBIE TIMTaTe/bHbIe CpeZl: Ha CKOLIEHHBIM MSICOTIENTOHHBIM arap; YKOJIOM B CTOJIOMK
NUTaTebHOM CpeJbl; Ha MOBEPXHOCTh IJIOTHOM MUTaTeNbHOM Cpe/ibl B yallike IleTpy; B TO/Iy
TVIOTHOM MUTaTe/NbHOW cpefibl B yailke [leTpu. [lasee MpoBOAAT Bbljle/ieHHWEe UYMCTOM KyJ/IbTYphbl
MHMKPOOPraHW3MOB: METOJIOM pacceBa B TIJiyOwHe cpefpl; 1o Mmeroxay /pwrambckoro. CraBsiT
TIOCeBbI HA TepMOCTaTHMpOBaHKe. 3aTeM M3y4aroT N0CeBbl MUKPOOPraHU3MOB U OIpeJesstoT X
Ky/JbTypa/IbHble TPH3HAKHM, MNPUrOTaB/AMBAlOT Ma3Ku M OKpalllMBalOT UX IO MeTony I'pama.
MMKpPOCKOTIMPYIOT MOJIyueHHbIe Mpernaparsl, GOpMYJIUPYIOT BHIBO/BL.



Jlumepamypa: [1], [2], [3], [4], [5].

Pa3zgen 2. [leiictBue ¢akTopoB BHelIHeill cpeAbl W IPUCIOCO0/IeHHe K HHM
MHKpoopraHusmoB. [IpakTuueckoe npuMeHeHHe MUKPOOPraHUu3MoOB

Tema 4: [leMCTBHe 3KOJIOTHUYeCKMX (PaKTOPOB Ha MHMKPOOPraHH3Mbl. YdyeHHE 00
HH(peKIuH

Jlekyus 4.1.

®usnueckue (Qaxktopel. BiusHue Temnepartypbl. [lcuxpodunbl, Me3ohuabl U
TepMOQu/Ibl. MexaHN3M [elCTBUS BbICOKMX M HU3KUX TeMIlepaTyp Ha MUKPOOPraHU3MBbl.

Bnaxnocte cpeapl. ['mapodutsl, Me30¢uTel, KcepopuTbl. AKTUBHOCTb BOJbI. BiusiHue
BJQKHOCTM  Ha  pasBUTHe  MHKPOOpraHusmoB.  [leiicTBhe  Ha  MHUKpPOOPraHW3Mbl
y/IbTPa(MO/IETOBBIX JIyUel, IOHU3UPYIOLUX U3/TyueHnH. XuMuueckre (hakTopbl. KoHLleHTpays
pacTBOpeHHBIX B cpefie BeriecTB. [1nasmonmm3. OcModuibHbIe 1 0cCMOPOOHBIE MUKPOOPTaHU3MBI.
BnusiHMe XMMUYeCKHX BelljecTB. MexaHu3M UX JieliCTBUs Ha MUKPOOHBIe KieTku. [elictere pH
cpeAbl Ha pa3BUTHE MUKpPOOpPraHusmoB. buonornueckue ¢akropel. OCHOBHbIE (POPMBI
B3aUMOOTHOIIIEHUA MEXJy MHKPOOpPraHW3MaM{, MUKDPO- M MaKpOOpraHW3MaMH: CHMOW03 U
AHTaroHMW3M. AKTHBHBI aHTaroHW3M, CBSI3aHHBI C oOpa3oBaHMeM aHTUOMOTHKOB. Posb
MHUKDPOOPTraHHU3MOB B 3all[UTe OT UH(PEKIIMOHHBIX 3a00/1eBaHUA.

CoBMecTHOe [ieiicTBHe (DaKTOPDOB BHeIIHeM Cpefbl M TpUCTIOCObeHHe K HUM
MUKPOOPraH1u3MOB.

OCHOBHble NnoHsIMus membl: TICUXPOQUIIBbI, Me30(U/Ibl, TepMO(DUIbI, BIAKHOCTb BOJBI,
aKTUBHOCTb BOJbl, TMAPOPUTHI, Me30(QUThl, KCEepPO(MUTHI, I[171a3MOJIU3, OCMO(UIbHbIE U
ocMo(oOHbIE MHKPOOPraHM3Mbl, CHMOMO3 W aHTaroHW3M, 3alUuTa OT WH(EKIMOHHBIX
3abosieBaHUH.

Bonpocbl 0151 cCaMOKOHmMpons:

1. OxapaktepusyiTe X0/0Z0/H00HUBbIE MUKPOOPTaHU3MBbI.

2. B KaKOM [iAaria3oHe TemrepaTyp Pa3BUBAIOTCS TETI0/TF0OUBbIe
MUKPOOPraHu3Mbl?
B kako# cpejie MO’KHO OOHapY>KUTb TepMOGUIIBI?
OxapakrepusyiiTe JeiicTBHe Ha MUKPOObI HU3KUX TeMIleparyp.
Kaxkoti criocob ucriosib3yeTcst AJisi IPUrOTOB/IEHHS] KUBbIX BaKIWH?
Kak n3MeHsitoTcsi MUKpOOBI IO/, [1eHiCTBHeM HarlpsiKeHHsi FfeOMarHUTHOTO TIOIs?
Kakoe wnMeeT mpakTHuecKoe 3HaueHHe [eHCTBHE HAa MHUKPOOBI XMMHYeCKUX
BellleCTB?
8. OxapakTepu3yiTe TIOHSATHE «CUMOHO3».

Nk

Jlekyus 4.2.

[Tonsatvie nHpekMs. YUaCTHUKU MH(pEeKUHOHHOro mnpouecca. Ctaguu MHQEKIMOHHOTO
niporiecca. CBoiicTBa MUKpOOOB. ITaToreHHbIe, yC/IIOBHO-TIATOT€HHBIE Y HETIaTOTeHHbIE MUKPOObI
Posib Makpoopranusma. Posib OKpy»Karoliiei cpesibl XapakTepHble 0COOeHHOCTH MH(MEKI[MOHHBIX
Oone3neti. ®opmbl MHMEKLMOHHOTO TIporiecca. MeXaHU3Mbl, MyTH W (DAaKTOpBI Tiepefaun
WH(EKLUUY i pa3/IMYHbIX TPyM MH(EKIHUOHHBIX Oosie3Heil. [ToHsTHE 06 MMMyHHUTeTe. Bubl
UMMyHHUTeTa. 3abosieBaHus, TIepearoIrecs uepe3 BOy U MUIEBbIe TIPOAYKTHI.

OCHOBHble NoHsIMusi meMbl: TIOHSITUe «WH(eKLHWsI», CTaJud UH(GEKIMOHHOI0 Tipoliecca,
¢dbopMbI MH(EKIIMOHHOTO MpoLiecca, MOHATHE «UMMYHUTET», BUAbl UMMYHHUTETA.

Bonpocbl 015 camoKoHmpos:

1. OxapakTepusyiiTe MOHITUE «UHPEKLIAN.

2. Ot yero 3aBUCUT BO3HUKHOBEHHE 1 Pa3BUTHE UH(EKLUU?
3. KakoBa po/ib aHTUT€HOB B OpraHusme?

4. OxapakTepusyiiTe NOHATHE «TYYHbIE KIETKU».
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5. Uro Takoe BaKLMHbI?
6. Ilepeuncnute peakUWd HWMMYHWUTETa, KOTOpble TIOJNyuyWId HauOoJibllee
TpUMeHeHue?

JlabopamopHasi paboma. IIpuroToB/ieHHe NpenapaToB MUKPOOPraHU3MOB

B xoze BbIo/IHeHUs1 J1TabOpaTOpHON paboThl M3y4yarOT OCOOEHHOCTH MPUTOTOBJIEHHS
TperapaToB OakTepuil B «pa3fiaB/ieHHON» M «BUCsSUei» Karuie. BBIMOMHAIOT MPUrOTOB/IEHHE
(MKCUPOBaHHBIX TPEMApPaTOB M OKPAIIMBaHWE UX MPOCTBIM CIIOCOOOM, CI0KHBIM CIIOCO60M (110
'pamy), u crocoboM, TpU KOTOPOM OKpAILIUBAIOTCS CIOPbI. 3aTeM MHUKPOCKOTIMPYIOT
OKpallleHHbI€ MperapaThl, OPOPMJISIIOT OTYET, (HOPMYJIUPYIOT BHIBO/BL.

JlabopamopHass paboma. Bnusinme (aKTOPpOB BHeIIHeH CpeAbl HA Ppa3BHUTHE
MHMKPOOPraHU3MoB

B xo/1e BbInosiHeHus1 1labopaTopHO# pabOoTHI Ae/aroT MoceB moceB OakTepuii Ha
MUTaTe/IbHbIe CPe/ibl C pa3/IMUHBIM 3HaueHreM pH, a Takke Ha MUTaTebHbIE CPe/bl C PA3IUYHON
KOHLIeHTpaL[uel Xjiopyza Hatpust. [lasiee BO3JeHCTBYIOT Ha CIOpO0Opa3yoliye 1 He
criopooOpa3sytoriye 6akTepyy BHICOKOM TeMIIepaTypoH, /1e/lal0T UX TOCeBbl. 3aTeéM BBITIOHSFOT
TIOCEBBI T/IECHEBBIX TPUOOB U BBIPAII[UBAIOT UX TPH PA3/IMUYHBIX TEMITEPATypaXx; MOCEB
TIIeCHEBBIX TPUOOB W IPOXOKeH Ha TTUTaTe/IbHbIe CPe/ibl C Pa3/IMYHOM KOHI[eHTpaLyei
TJIFOKO3BI.

[TpoBOJAT OIIeHKY MHTeHCUBHOCTH pocTa OaKTepuii Ha TUTaTebHBIX Cpefiax C
pa3UuHbBIM 3HaueHueM pH, ¢ pa3nmuuHoli KOHLIeHTpalueil XJIopuia HaTPUsl; OL[eHKY
WHTEHCHUBHOCTH pOCTa OaKTepHii Iocie BO3eHMCTBUS Ha HUX BBICOKOM TeMIiepatyphl. M3
BBIPOCIIIUX KYJIbTYP TIPUTOTAB/IMBAIOT Ma3kKu U OKPaIlIMBAOT UX 1o ['pamy. 3ateM
MHUKDPOCKOMHUPYIOT TIperapaT U yCTaHaB/IWBalOT PopMy OakTepuii, MPOBOASAT OLIEHKY
WHTEHCHUBHOCTH POCTa U CIIOpo00Opa30BaHus MJIECHEBOTO rpuda MpH Pa3/IMUYHbIX TEMITepaTypax
BbIpaIllBaHUsl; OL[eHKY MHTeHCUBHOCTH POCTA IJIECHEBOTO rpruba UK APOXxoKeld Ha
MUTaTeNbHBIX Cpe/lax C Pa3/IMUHON KOHLIeHTpaLMei r1toko3bl. [1o KiItouy orpe/iesisitoT poioBoe
Ha3BaHHe KM3y4aeMoro TiecHeBoro rpuba.

Jlumepamypa: [1], [2], [3], [4], [5].

Tema 5: MukpoopraausMbl Kak 4aCTh 3KOCUCTeMbI

Jlekyus

DYyHKIMU MUKDPOOPraHHU3MOB B mnpupose. OcobeHHOCTH MHKPOOPTraHHW3MOB,
CIOCOOCTBYIOIIME WX TIOBCEMECTHOMY PAacClpOCTpaHeHHt0. MUKpOOHBIe MeCTOOOUTaHWS.
[TpocTpaHCcTBEHHOE pacronoXkeHue  MHUKPOOPraHM3MOB.  JKOJIOTUYECKHEe  CTpaTeruu

MHKDPOOPraHu3MOB. MUKpodsiopa TMOUBBI, BOJBI, BO3ZAyXa, MHUIIEBBIX MPOAYKTOB. [Ipobiema
3arpsisHeHUs1 TIPUPOJHBIX KOCHCTEM U BO3MOKHOCTH caMoouMiljeHHsl. ['J1o6anbHble LMK/IbI
OCHOBHBIX OMOTEHHBIX 371eMeHTOB (yryiepoja, a3oTa, cepwl, docdopa xesne3a). CoBpeMeHHbIe
TIpe/iCTaB/IeHHs] O POJIM MUKPOOPraHHW3MOB B 3BoJitoLMU 6uocdepsl. Teopusi cumbHoreHesa.
I'noTesa 0 3apo’kKeHUM KU3HU BHe 3eMJIU.

OCHOBHble NOHSIMUS MeMbl: OCHOBHble (DYHKLIMM MHKDOOPTaHU3MOB, cpejia OOMTaHUs
MHUKPOOPraHMu3MOB, MaTpUKC, PO/b MUKPOOPraHU3MOB B (JOPMHUPOBaHUM MOYBbI, POJib BOJHBIX
MHMKDOOPraHM3MOB, 3HaueHHe MHKDPOOPraHW3MOB [ji1 aTMocdepbl, MHUKPOOHbIE LIMKIIbI,
cuMbuoreHes.

Bonpocbl 015 cCAaMOKOHMpoAs:

1. YeM MO>KHO OOBSICHUTB TIOBCEMECTHOE PacIPOCTPaHeHHe MUKPOOPTaHU3MOB?
2. OcobeHHOCTH poCcTa MUKPOOPTaHM3MOB B IIPUPO/HBIX MECTOOOUTaHUSIX.
3. OxapakTepu3yiiTe TIOHITHE «OUOTIIIEHKN».
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4. KakoBa poib MUKPOOPTaHW3MOB B pa3pylleHUWM OpraHUuecKoro BelllecTBa

TOUBBLI?

OxapakTepu3yiiTe MUKPOOPTraHHW3MbI [TOBEPXHOCTHOM 30HBI BO/loeMa.

6. Kak MoOryt B/IUATbH IOYBEHHble MMKPOOPTaHM3Mbl Ha COZiep)KaHuhe Ta30B B
atmocdepe?

7. KakoBo yuacTHe MUKPOOPTraHM3MOB B LIWKJ/Ie OMOTeHHOT0 3/IeMeHTa a30Ta’?

v

JlabopamopHas paboma. CTpoeHHe MyIeCHEBBIX TPHUOOB M APOMOKeH

B xofe BbInoHeHNs 1abopaTOpHOI pabOThl U3ydar0T MOPQOIOTHIO APOXOKEH, TUIecHe-
BBIX TpHUOOB. 3aTeM I10 K/II0Uy OIpe/ie/isiioT BU0BOe Ha3BaHUe Tprba, 3apHCOBBIBAIOT U300parke-
HHe T10/] MUKPOCKOTIOM B TeTPajib, GDOPMY/IMPYIOT BLIBO/,.

JlabopamopHass ~ paboma.  buoXMMHUYeCcKHMe  CBOWCTBA  MHKPOOPraHHU3MOB,
BbI/le/IeHHBIX B UYHCTYI0 KY/JIbTYpPYy

B xope BbInosiHeHNs 1abopaTOPHOM paboThI [ie/1atoT MOCEBbI /IJIs1 OTIpeie/IeHUst
CaxapOoUTHUECKHX, TIPOTEOTMTHUECKUX CBOWCTB U peAyLIMPYIOIel CIOCOOHOCTH
MHKDPOOPraHM3MOB. 3aTeM MPOCMaTPHBalOT MOCEBHI U /le/Ial0T UX OMKcaHre, (opMyIUPYIOT
BBIBO/] 0 OMOXMMHUYECKUX CBOMCTBAX M3y4yaeMOro MUKpOOpraHu3ma. [lasiee roTOBSIT rpernapar
GakTepuii, OKpaIlIMBalOT ero 1Mo ['paMy ¥ pacCMaTpHBAIOT MO, MUKPOCKOTIOM, pe3y/IbTaThl
(UKCUPYIOT B TETPa/ib.

Jlumepamypa: [1], [2], [3], [4], [5].

Tema 6: OunCTKa MPUPOJHBIX U 3arpsi3HEHHBIX BOjA. Po/ib MHKPOOPraHu3MOB B
yBeJIMUeHUH PbIOONPOJYKTUBHOCTH BOA0EMOB

Jlekyus

Mukpoburoioruueckye roka3aTesi KaueCcTBa X03siCTBeHHO-MIUTLEBOU Bo/bl. [ToHsATHE O
CaHUTapHO-TIOKa3aTeIbHbIX MUKPOOPraHU3Max, UX xapakTepucTuka. CaHUTapHO-TIOKa3aTe/lbHOe
3HaueHWe OakTepuid rpyrmiel  KuileyHod rmanoukd (BI'KIT). CanuTapHO-rUrHeHHYecKue
TpeboBaHusi, TipenbsiBisiemMble CanllMH K mmTheBOW Bofe. 3arpsi3HeHHE BOJIOEMOB U UX
camoouMiljeHre. BivsiHue CTOUHBIX BOJ, Ha PEXKKUM BojJoeMa. 3aMOpbl Pbi0. 30HBI CaripoOHOCTU
BO/I0EMOB.

MukpoOHo/ioriueckre TMpoliecchl, Tpeob/iaZiaromiye B pa3/iduHbIX 30HaX CarpoOHOCTH.
EcrecTBeHHOe camoouuirieHHe BoZ0eMOB. OCHOBHBbIE TMPHHLUAIBI  MHKPOOMOIOTHYECKUX
METOZIOB OYHCTKM CTOYHBIX BOJ. A3poOHass ¥ aHa’poOHasi OUYMCTKA B €CTeCTBEHHBIX U
WCKYCCTBeHHbIX ycioBusx. Creluduueckoe 3arpsi3HeHUe Bof0eMOB (HedTernpoayKThl,
CUHTeTHUeCKHe TTI0BepPXHOCTHO-aKTUBHbBIE Bel[eCTBa, (PeHOJIbI, TsKe/ible MeTasllbl U Ip.) U POJb
MUKDOOPTaHHW3MOB B €r0 yCTpaHeHUH.

Mukpoopranu3amMbl Kak KopmoBasi 0a3a B Bozsoeme. [luieBass  I1[eHHOCTb
MHUKPOOpraHu3MoB. PakTopel, 00yC/aBIMBalOIe BO3MOXKHOCTb TOTpeb/ieHrsT MUKPOMIOPbI
BO/loeMa BOJHBIMHA O >KUBOTHBIMHM. BiusiHue BHeceHusi yjao0peHuii (MUHepanbHbIX U
OpraHUYeCcKHX) Ha TIPOTeKaHHe MUKPOOHOJIOrMUeCKHX TMPOIeCCOB B BOJOEME U YBeTMUeHHe
pBIOOTPOIYKTUBHOCTHU. Vcriosib30BaHue OaKTepHa/lbHBIX MPerapaToB B KauecTBe y100peHu .

OcHOBHble NOHAMUSI MeMbl: KaueCTBO XO3WCTBEHHO-TIMTHLEBOM BO/bI, 3HAuUeHUe
GakTepuii rpynIbl KAIIIEYHOMN MaJouKU, CaMOOUHIIIeHHe BOI0eMOB, 30HbI CarlpOOHOCTH, METO/IbI
OUMCTKU CTOYHBIX BO/, MUITIEBast [[EHHOCTh MUKPOOPTaHW3MOB, MUKPOOHOIOTMUECKHE TTPOIIECCHI
Y PHIOOTIPOAYKTUBHOCTb.

Bonpocbl 015 camokoHmpons:

1. TlepeuncnuTe KaTeropuyd MUKpOOMO/IOTMUECKUX TTOKa3aTesieil BOJBI.
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N

C ueM MOXXeT OBbIThb CBSI3aHO HEY/IOB/IETBOPUTEIbHOE KAaueCTBO BO/IbI?
Krnaccudukatys Boibl 0 TipeiHa3HAUeHUI0.

4. Ha 4uro HampaB/ieHa OLleHKa KaueCTBa BOZbI MO CAaHUTapPHO-3IHeMUOIOTMUYeCKUX
JaHHBIM?

w

5. Ilepeunciure  caHUTApHO-TIOKasaTe/bHble  MWUKPOOpraHuM3Mbl B BOJe
L|eHTPa/IM30BaHHOT0 XO035IICTBEHHO-TTUTHEBOI'0 BOJOCHA0KEHMSI.

6. OT uero 3aBUCUT NPUPOCT OMOMacchl OakTepuii B rpyAax?

7. OxapakTepu3yiiTe TIOHATHe «OHUOIOrHUeCKOe CAMOOUHIIIeHHe» BOJ0EMOB.

8. OcobeHHOCTH OMO/IOTMUYECKON OUMCTKHM CTOUHBIX BOJ,.

9. [laiite XapaKTepPUCTHUKY ToJ/icaripobHOM, Me30carpoOHOM U

OJIUTOCArpoOHOM 30HaM.

JlabopamopHasi paboma. MMKpPo0H0/I0THYeCKOe HCC/IeJ0BaHHe BOABI

B xofe BbIMosHeHUsT 1ab0paTOpPHOM pabOThl W3y4aroT TpaBW/Ia OTOOP Mpo0 s caHu-
TapHO-0aKTepUOIOTHUeCKOT0 UCC/IeIOBaHUS BO/IbL. [asiee orpenessitoT o0iee KOJIMUeCTBO MH-
KpoOoB B Bojie (001iee MUKpoOHOe uncio); Coli-TUTp Bo/bl; KpOMe 3TOr0 OI[eHUBAIOT KaueCTBO
BO/Ibl B CAHUTAPHO-TUTMEHNUECKOM OTHOLIeHUH 110 Coli-Tutpy. @opMynupyroT BBIBOJ U COCTaB-
JISIFOT OTYET T10 pe3y/bTaTtaM paboThI.

Jlumepamypa: [1], [2], [3], [4], [5].

5 YueGHO-MeTOAMUeCKOe 00ecrieueHe /151 CAaMOCTOSATeTbHOM PadoThI 00yJarOIUXCs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cnyoeHmoe

B 1menoM BHeayguUTOpDHas CaMOCTOsSITe/lbHas paboTa CTyZieHTa TIpM W3Y4YeHHWU Kypca
BKJIIOYaeT B cebsi ciefytoliye BU/bI paboT:

— npopaboTKa (M3yueHre) MaTepraioB JIeKIUH;

— uTeHHUe U MpopaboTKa peKOMeH/J0BaHHOM OCHOBHOM U ZIOTIO/IHATETbHOM JIUTePaTyphl;

— MO/ITOTOBKA K JTaOOPaTOPHBIM 3aHSTHSIM;

— MOMCK U TIpopaboTKa MaTepuasnoB U3 MIHTepHeT-pecypCcoB, HayUHbBIX Ty O/ TMKaLHT;

— MO/ATOTOBKA K 3aIIuTe 1ab0paTopHbIX paboT;

— TIO/ITOTOBKA K TEKYII[eMY U UTOTOBOMY (TIPOMEXKYyTOUHasi aTTeCTal[ysl) KOHTPOJII0 3HAHUM
10 IMCLIUTUTHHE.

OcHOBHasi ZI0ofsI CAMOCTOSITE/TbHOW PabOThI CTYZIEHTOB TPUXOAWUTCS Ha TIOJTOTOBKY K
nabopaTopHbIM paboTaM U WX 3all[UTe, TeMaTUKa KOTOPBIX MOTHOCTBI0 OXBAThIBAeT COJiepKaHHe
Kypca. CamocTosiTesibHasi paboTa 1Mo TMOATOTOBKe K JlabopaTOpHBIM paboTaM M WX 3aljuTe
nipe/riosaraeT ymeHue paboTark C rnepBUUHOM UH(OPMaILHei.

CamocmosimenbHas paboma no paszoesny 1:

PaboTa c KOHCIIeKTOM JIeKIUM U peKOMeHZI0BaHHOM JiuTepaTypoit (1 1 AomoHUTebHAs).

[ToAroToBKa MaTeprasioB K KOHTPOJBHOMY OIPOCY T10 W3Y4YeHHBIM TeMaM, 1abopaTopHbIM
3aHSITUSIM, TEeCTOBBIM TIPOBEPKAM 3HaHWM, 3aluTe JiabopaToOpHBIX PpaboT, [guasoraMm C
TriperiofiaBaTesieM ¥ y4aCTHUKAMU TTPOBEPKU 3HaHWM TIepBOT0 pa3zesa.

CamocmosimenbHasi paboma no pasoesny 2:
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Pabora ¢ KOHCITEKTOM JIEKIJUM U PeKOMeHJOBaHHOM iuTepaTypoi (1 ¥ I0mo/THUTe/IbHAs).

[ToaroToBKa MaTepuanaoB K KOHTPOJBHOMY OMPOCY TI0 W3yUYeHHBIM TeMaM, 1ab0paTOpPHBIM
3aHSITUSIM, TEeCTOBBIM TIPOBepKAM 3HaHWM, 3aluTe JiabopaToOpHBIX paboT, [guasoraMm C
TriperofiaBaTesieM U y4aCTHUKaMU MPOBEePKU 3HaHUM BTOPOT'O pa3jera.

6 ®oHjJ OLEHOUHBIX CpeJCTB /A TMPOBeJeHHs] TMPOMEXKYTOUYHOH aTTecTanuH
00y4JaroIUXCs MO JUCHUIUTHHE

@oH/1 OLIEHOUHBIX CPe/ICTB /ISl TIPOBeIeHNsI TIPOMEXKYTOUHOM aTTecTal[ii 00yJaroIuxcst
Mo JUCLUIUTMHe «MUKpoOroorys» TIpe/CTaB/leH B TIPWIOXKEHWH K pabouell Tporpamme
JUCLIMTUTMHBI U BK/TFOUaeT B cebsi:

- MepeyeHb KOMITeTEHI[MM C yKa3aHWeM 3TaroB uX (hOPMUPOBaHUS B TPOL[ECCe OCBOEHUS
oOpa3oBaTe/bHOM MPOrPaMMBbI;

- OmnucaHue ToKa3aTesiell U KpuTepreB OLleHUBaHUS KOMIETeHLUM Ha pPa3/IMuHBIX 3Tarax
¥Xx (popMHpOBaHUS, ONTMCAHUE LIKas OLeHUBaHUS;

- TUTIOBbIe KOHTPOJIbHBIE 3a/]JaHHsI WIW MaTepuasibl, HeOOXOAUMbIe /il OL[eHKW 3HAHUH,
yMeHHM, HaBLIKOB U (W/M) OIbITa [eATeSbHOCTH, XapaKTepU3YIOIIUX 3Tanbl (POPMUPOBaHUS
KOMITeTEeHLIUH;

- MeToJuYecKre MaTepuarbl, ONpeessiollye MpoLeJypbl OLleHWBaHUs 3HaHUM, YMeHUH,
HaBBIKOB M (WIM) OIbITa [JesTeJIbHOCTH, XapaKTepU3YIoIIMX JTarnbl  (HOPMUPOBAHUS
KOMIIeTeHIIUH.

Bonpock! 15 nipoBejeHNs MPOMEKYTOUYHON aTTeCTaluH M0 JUCHHUIIHHE

1. Wcrtopusi pa3Butuss MUKpoOuosioruu. Jlyu Ilactep ¥ ero posb B CTaHOB/IEHHH
MHUKPOOMO/IOTHY KaK HayKU

2. MecTo ¥ posib MUKPOOPTraHM3MOB B MIPUPO/Ie U IeATeTbHOCTH YesloBeKa.

3. dopma 1 pa3mepsl baKTepHiA.

4. KieTouHasi cTeHKa, [[UTOI/Ia3Ma ¥ 6akTepHaibHOe Si/Ipo.

5. OCHOBHBIE OpPraHOW/Ibl OaKTepUaTbHOMN K/IETKH.

6. Pecuyuku u pumbpun. Karicyna v ciu3UCThIH C/TOM.

7. Criopsl ¥ criopooOpa3oBaHye y OaKTepHH.

8. OcHOBbl ~ cucTeMaTuKu  Oaktepuil.  EcTecTBeHHass W UCKyCCTBeHHas
K/accuduKalusl.

9. Poct u pasmHoskeHure bakrepuii. [lepro/ reHeparyu.

10.  Pa3mHO)xeHMe OaKTepHaIbHOU TOMYJISLIAH.

11. CrpoeHue TIeCHeBLIX TPHUOOB.

12. Pa3MHOKeHHe TIIeCHEBBIX IPHUOOB.

13. dopma, pa3Mepbl U CTpoeHHe KIeTKH Apoxoker. CriocoObl pa3MHOXKEHUS.

14.  CocraB u CTpoeHre BUPYCOB. VIX B3aMOZeliCTBHE C KJIETKOM.

15.  CocraB u cTpoeHure 6akTeprodaros. MIx B3auMozieMCTBHE C KJIETKOM.

16.  XuMuueckuii cocTaB MUKPOOHOM K/IETKH.

17. OcobenHocty (hepMEHTOB MUKPOOPTraHH3MOB.

18. I[TyTH mocTyIuieHHs MUTaTeTbHBIX BeIleCTB B MUKPOOHYIO KITETKY.

19. Turbl TUTaHUS MUKPOOPTaHW3MOB.

20.  OcobeHHOCTH OUO/IOTMUECKOTO OKHUC/eHus], posib AT®.

21. OTHOLIEeHe MUKPOOPTaHU3MOB K KMC/IOPOAY.

22.  AspobHoe fpixaHue, ero sHepreTuueckuii 3pdexr. OTBeTBIEHHE OT OCHOBHOU
JIbIXaTeTbHOM LIerun
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23.  AwnaspoOHoe /pIxaHue U OpoXKeHHe, UX SHepreTruueckuii 3hhexT.

24.  CrniuproBoe 6pokeHre. Bo30yguTesnu, XMMH3M, YCIOBHUS TIPOTEKaHUSI.

25.  MacnsHokucnoe 6poxxeHue. Bo30yaurenu, XuMy3M, 3Haue€HUe B TIPUPO/IE.

26.  AspoOHoe pa3pylleHWe K/IeTuaTKM M TeKTUHOBBIX BellecTB. Bo30yaurenu,
XMMH3M, 3HaueHue B TIPUPO/Je U MPaKTHKe.

27. ['HUIOCTHBIE TIpollecchl. XMMHU3M Tiporiecca. PasjoykeHre GeNKOBBIX BeIeCTB B
a3pOOHBIX U aHAPOOHBIX YCIOBUSIX.

28. 3HaueHHWe TIpoIjecca THUEHUs B Tipupoje. BakHelmue Bo30yauTenu Ipoijecca
THUEHUS.

29. [Tpouiecc Hutpudukauuu. Ero 3HaueHue B rpupo/e.
30.  Ilpouecc aenutpudukanmu. Ero 3HaueHve B npupo/e.

31. 3HaueHUsT  MPOLECCOB  TIpeBpallleHHUs]  a30TCOZepXKallluX  CoeJuHeHUH
MUKPOOpraHu3MaMu [ijisi MPOAYKTUBHOCTHU BOZOEMOB.

32. OOpa3oBaHue B BOZ0OeMax CEpOBOZOPOJa. XHMMH3M IIpoliecca, XapaKTepHCTHKa
BO30yquTeNel.

33. OkucneHve cepoBoOpoZa B BojoeMax. XMMH3M IIpOLecCa, XapaKTepUCTHKa
BO30yquTeNel.

34.  3HaueHWe TIPOLIECCOB TpaHC(HOpPMAI[MM CepOCO/epPKalluX COeAUHEeHUN st
ra30BOT0 peXXMMa U MPOJYKTUBHOCTH BOJJOEMOB.

35.  XapakTrepucTHKa NcuxpodunoB, Me30GhUI0B U TepMOGDUIIOB.

36. MexaH13M [1eHCTBUS BBICOKHUX TeMITepaTyp Ha MUKPOOPraHU3MBl.

37. MexaHuU3M [J1eliCTBUSI HU3KUX TeMIlepaTyp.

38. BivsiHMe B/1ayKHOCTH Cpe/ibl HA MUKPOOPraHU3Mbl. AKTUBHOCTb BOJbI.

39. BumsHMe Ha MHKPOOpPraHWM3Mbl y/AbTPa(UOIETOBBIX Jyuell U WOHU3UpYIOlel
pajvaLuu.

40.  BiusiHue Ha MMKPOOPraHW3Mbl KOHLIEHTPALIMX PaCTBOPEHHBIX B Cpejie BeLeCTB.
[Tnasmom3. OcmodubHbIe 1 0cMO(OOHBIE MUKPOOPTaHU3MBI.

41. Bnusnaue pH cpefibl Ha MUKPOOPraHU3MBbI.

42. BiusiHue X¥MyyecKux BelljeCTB HA MUKPOOPraHr3Mbl. MexaHu3M uX [elCcTBUs.

43.  OcHoBHble (OpPMBbI B3aMMOOTHOLLIEHUN MeXAy MHUKPOOpraHM3MaMH, MHUKPO- U
MaKpOOpraHu3MaMHy: CUMOWO03 Y aHTarOHU3M.

44.  CoBMecTHOe JeicTBHe (haKTOPOB BHeIHEH cpeibl W TIPUCIIOCOO/IEHHE K HUM
MUKPOOPraH1u3MOB.

45.  Mukpodsiopa T1i0uBbl. Ee KaueCTBeHHbIi U  KOJMUYECTBEHHBIM COCTaB.
PacripocTpaHeHrie MUKPOOPraHM3MOB B TIOYBe.

46.  Mukpodsiopa Bo3ayxa. Ee KauecTBeHHbIM U KOJIMUeCTBeHHbIN COCTaB.

47. Mukpodyiopa MpecHOBOAHBIX BO/j0eMOB. Ee KaueCcTBeHHbIN M KOTUUECTBEHHbIN

COCTaB.

48.  Mukpodsiopa MOPCKMX U OKeaHUUeCKWx BOA (comeHbix BojoemoB). Ee
KaueCTBeHHBI M KOJMUeCTBeHHbIM coctaB. OcOOeHHOCTH MHUKPOOPTaHW3MOB OOUTAIOIIUX B
COJIeHBIX BoJoOeMax.

49. OcCHOBHBIE TPyIIIbI MUKPOOPraHM3MOB y4acTBYHOLUe B MpoL[eccax IMpeBpalleHus
Bell[eCTB B BoJloeMax.

50. @DOTOMUTOTPOPBI, UX Ba)KHENIIMe TpeACTaBUTeNN U TPOLIeCChl, KOTOPbIE OHHU
BbI3bIBAIOT.

51. XeMonuTOTpOdbl, UX Ba)KHeMIlIMe TpeACTaBUTeIM U TMPOLeCChl, KOTOpble OHU
BbI3bIBAIOT.

52.  XemoopraHoTpodbl, X BakKHeMllre TMpeACTaBUTeN U TMPOLIeCChl, KOTOPble OHU
BbI3bIBAIOT.
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53. MuUKpoOHO/IOTHUeCKHEe TI0Ka3aTe/lM KauecTBa XO03AHCTBEHHO-TIUTHEBOW BOJBI.
CanutapHo-rurueHuueckre TpeboBanus, npeabsiiasemble CanlIuH kK muTheBoii Boze.

54.  TloHsiThe O CaHUTApHO-TIOKAa3aTe/IbHbIX MUKPOOPraHU3MaX, UX XapaKTepUCTHKA.
CaHuTapHO-TIOKa3aTe/IbHOe 3HaueHHe OakTepuit rpyIibl KuineuHoi ranouku (BIKIT).

55. MeTo/ibl OUMCTKY ¥ 06€e33apa’kiBaHue MMUTHEBON BO/IBI.

56. BiusiHye CTOUHBIX BOZ, Ha PEXKUM BOZloeMa. 3aMOphI PbIO.
57. OrleHKa KauecTBa BO/[bI TI0 MUKPOOMOIOTHYECKUM TI0KA3aTeIsIM.
58.  30HBI CanlpOOHOCTH BOJOEMOB.

59.  MukpoOHonoruueckie IpoLecchl, Tpeodsafjarole B Pa3/WYHBIX 30HAX
canpoOHOCTH.
60. [Iporjecchl ecTeCTBEHHOI0 CAMOOYMUILIEHUSI BOJOEMOB.

61.  OcHOBHBIE IPUHLIUITEI MUKPOOMOIOTUYECKUX MEeTO/IOB OUMCTKH CTOUHBIX BOZ,.

62. Aspo6Hasi OUMCTKA CTOUHBIX BOJ] B €CTECTBEHHBIX YC/IOBHSIX.

63.  AspoOHasi OUMCTKa CTOUHBIX BOJ, B UCKYCCTBEHHBIX yC/IOBUSIX.

64.  AHa’poOHas OUMCTKA CTOYHBIX BOJl B €CTECTBEHHBIX U UCKYCCTBEHHBIX YC/IOBHSIX.

65.  Cnenuduueckoe 3arpsi3HeHHe BOJOEMOB U DO/Jb MHUKDOOPraHM3MOB B €ro
yCTpPaHeHUH.

66.  MukpoopraHu3mMbl Kak KOpMOBasi 0a3a B Bogoeme. [IuiljeBasi LIEHHOCTh
MHUKDPOOPTraHW3MOB.

67.  dakrtopbl, 00yc/iaBIMBaOL[e BO3MOXKHOCTb TIOTpPeOsieHUsI MHUKPOGIIOPEI
BOZi0eMa BOJHBIMU >KUBOTHBIMU.

68.  Bausnue BHECeHUsI MUHepabHbIX ynobpenuit Ha TIpOTeKaHue
MHUKPOOMOIOTHYECKUX TTPOLIECCOB B BOJIOEME U YBeJIMUEeHHE PhIOOTIPOAYKTUBHOCTH.

69.  BausHue BHECeHUsI OpPraHUYeCcKUX ynobpeHuit Ha rpoTeKaHue
MHUKPOOMOIOTHYECKUX TPOLIECCOB B BOJ[OEME U YBeJIMUEHHE PhIOOTIPOAYKTHBHOCTH.

70.  Vcrosnb3oBaHWe OakTepHalbHBIX TIPerapaToB B KauecTBe y100peHu.

7 PekoMeHjyeMas iMTeparypa

7.1 OcHogHas Aumepamypa

1. HetpycoB A.N. O61mass MUKpoOuosiorusi: yue6HuK. — M.: Akagemusi, 2007. — 288 c.

(15 3k3.)
7.2 JlonoaHumenbHas aumepamypa:

2. TIpakTrkym 1o Mukpobuosnorun: yueb. mocobue/ mog pea. A.U. HerpycoBa. — M.:
Akapnemusi, 2005. — 608 c. (10 3K3.)

3. I'yceB M.B. Mukpobuosnorust: yuebuuk. — M.: Akagemus, 2003. — 464 c. (87 3K3.)

4. MygpenoBa-Bucc K.A. MuUKpoOHOJIOTHsl, CaHUTapus W TWryMeHa: yueOHUK. — M.:
Henoas nurepatypa, 2001. — 388 c. (18 3k3.)

8 IIepeuenn pecypcoB HH()OPMAI[HOHHO-TE/IEKOMMYHHKAIMOHHOM ceTH «VIHTepHeT»

5. Mukpob6uonorus [3nekrponnsiii pecypc]. — URL: http://www.microbiologu.ru/

6. MuKpPOOBI u yesioBeK [DneKTpoHHBIN pecypc]. — URL:
http://www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
7. CrpoeHue  KJIeTKA  TpoKapuoT  [DyekTpoHHbIM  pecypc]. —  URL:

http://medbiol.ru/medbiol/microbiol/000f9cdf.htm
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9 MeToanuecKue yKa3aHUs /1A 00yUYarOI[UXCA 0 0CBOEHHIO JUCHUILIMHBI

MeToaKa TIperofiaBaHusl JIaHHOM [JUCLIMTUTMHBI  TIpeJIioaraeT uTeHHe JIeKIWH,
TIpoBe/ieHre J1abopaTOpPHBIX 3aHATHM, TPYNMOBLIX W WHAVBHUAYAJbHBIX KOHCY/bTAL[UH T10
OT/e/IbHBIM BOIpPOCaM JUCLMIUIMHBL. [IpegycMoTpeHa camocTosiTesibHasi paboTa CTY/IeHTOB, a
TaKXKe MPOXOXK/eHUe aTTeCTallMOHHBIX UCTIBITAHWN TIPOMEeXKYTOUHOMN aTTecTalyu.

Ha yieknusix paccMaTpUBAalOTCS TakKve Ba)kKHble pa3zielbl MUKPOOWOJIOTUM Kak: MCTOPHS
pa3BUTHUS  MUKDOOMONIOTMM KAk  HaykKd; MOpGOJIOTHs, CHUCTeMaThKa,  (HU3M0JIOTHsS
MHUKDPOOPTraHU3MOB, MX KY/JbTHBHUDOBAHHE; B/UsHUWE (AKTOPOB Cpelbl HA MHUKPOOPTaHW3MBI;
pO/Ib MUKDOOPraHM3MOB B OKpY’Kalollleil cpefie, B CAMOOUMIIIEHUH BOZOEMOB U YBeTHMUeHUS
PBLIOOTIPOIYKTUBHOCTH BOJIHBIX 00OBEKTOB..

Llesnbto mipoBesieHUsi /1abOpaTOPHBIX 3aHSATUMA SIBSETCS 3aKperyieHWe TeOopeTHUeCKUX
3HAaHUW CTYZEHTOB, TOAYYEeHHBIX WMH B XOJle¢ W3y4YeHUs [JUCLUIUIMHBI Ha JIEKIUAX U
CaMOCTOSITe/IbHO. 3aHATHSI 1ab0OpaTOPHOTO TWIA BK/IOUAKOT B cebs CiiefyrolIye 3Taribl:
M3yuyeHre TeOPeTHUeCcKOi 4acTH 1abopaTopHOW paboThl; KOHCTIEKTHPOBAHKE XO/la BBITIOJIHEHHS
nabopaTopHoii paboOTbl ¥ TIpOBeJieHHe ee SKCIepUMeHTa/bHOM YacTH; BBITIOJHEHHe
HeoOXOZMMBIX PUCYHKOB; O0(OpMJIeHHe OTueTa O TIpoJe/laHHOM paboTe; 3ammyTa 1ab0paToOpHOM
pabotel. [l MOATOTOBKM K 3aHATUAM J1aDOpaTOPHOTO THMA M 3alllUThl BBITIOJHEHHBIX
nabopaTopHbIX pPabOT CTY[eHThI BBLIMOMHSIOT TPOPAabOTKy METOAWYeCKHX YKa3aHUM 110
BBLITIOJTHEHHUIO JlabopaTopHOW paboThl, yhenss ocoboe BHHMaHue MeasM M 3ajadaM,
TEOPeTHUeCKON YaCcTW W TIOPSAKY BBIMOTHEHUS] 71a00paTOpHOM paboThl; KOHCIIEKTUPOBAHUE
WCTOYHHKOB; pab0Ty C KOHCTIEKTOM JIeKLIUH, TIPOCMOTDP PeKOMeH/1yeMOii IUTepaTyphbl.

[Tpy m3yyeHUM AUCLMIUIMHBI WCIIOJIB3YIOTCS MHTEPaKTUBHBIE METOAbI OOyueHWs, TaKue
Kak:

1. Jlekumsi:

— NeKIUsI-BU3ya/n3alus — rojilada MaTepuasa OCYIIeCTB/ISeTCS CPe/ICTBAMU TeXHUUeCKUX
cpezcTB 00yueHHs: C KpaTKUM KOMMEHTHPOBAaHHEM JIeMOHCTPUPYEMbIX BU3YyaIbHBIX MaTepHaIioB
(npe3eHTaluii).

2. JTabopaTopHoOe 3aHsSTHE:

—TpEHUHT — MeToZ, 00yueHus: U pa3BUTUs CIIOCOOHOCTEel K OBJa/IeHUI0 [1esiTe/TbHOCThIO
TIpOBeJieHHsT XMUMHUUeCKHX J1abopaTopHbIX wucc/iefioBaHui. VHTeHcHBHass paboTa BO BpeMms
TPEHWHTa TIOMOTaeT JOCTUYh BBICOKMX pe3y/bTaTOB 3a KOPOTKUM CPOK, a TOC/eyroLast
CUCTeMa TIOC/Te TPEeHWHIOBOTO COTIPOBOXJeHUsi obecrieurBaeT HaZe)KHOe 3aKpervieHue
MaTepHasa

— pabora B MasbiX rpymmax obecrieurdBaeT aKTHMBHYIO TO3HABATE/BLHYIO AeATe/bHOCTD
oOyvamIuxcs,  TIpeAycMaTpUBaeT  pacripejiefieHde  00si3aHHOCTeM  MeXJy  HUMH,
WCITIO/THUTE/IbHYI0O ¥ OPraHM3aTOPCKYH  WHHULIMATHBY,  aKTyaJu3aluio, KakK  OIbITa
CaMOCTOSITe/IbHOW [1esiTe/TbHOCTH, TaK U COBMECTHOM PabOThI TI0 BBITIOJHEHUIO J1ab0paTOPHBIX
paboT, uTO corjacyeTcs C peajdsiMH TIPO(eCcCHOHATbHOM  /1eSATeJIbHOCTH — OyAyIIux
CTIeLiaiCTOB.

10 KypcogBoii npoekT (pabota)

BeirosiHeHHe KypcoBOro TpoekTa (paboThl) He MPeAyCMOTPEHO YUeOHBIM MJITAHOM.

11 Ilepeuens MH(OPMALMOHHBIX TEXHOJIOTHH, MCIO0/Ib3yeMbIX MPH OCYIIeCTBIeHUH
o0Opa3oBaTe/IbHOTO mMpoLecca MO JUCHUIUIMHE, BK/IHUYasg IepevyeHb IPOrpaMMHOIO

o0ecnieyeHusi 1 HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

11.1 ITepeuerb uHPOPMAYUOHHBIX MEXHO/102ULL, UCNO/Ab3yeMbIX NPU OCyujecmeaeHuu
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obpazoeamenbHO20 npoyecca
— 37IeKTPOHHBIe 00pa30oBaTe/ibHbIe PeCypChl, Mpe/iCTaB/IeHHbIe B I1. 8 paboueii TporpaMMbi;
— UCTIO/b30BaHUe C/1ai/i-Tipe3eHTaLui;
— WHTepaKTUBHOe 00IlleHHe C O0YyYarLUMHUCS U KOHCYJbTHUPOBAaHHE TI0CPe/[CTBOM
37IeKTPOHHOM TOYTHI.

11.2 IlepeueHb npozpammHO20 obecneueHusl, UCNO/Ab3yeM020 NPU O0CyuwjecmeneHuu
obpazosamebHO20 npoyecca
[Tpu 0CBOEHWUU AUCITUTUIUHBI UCITO/Ib3YEeTCs IMLIEH3UOHHOE TTPOrpaMMHOe 0becrieueHue:
- orepaLyoHHbIe cucTeMbl Astra Linux (MM vHasi orepalMoHHas CUCTeMa, BK/IFOUeH-
Hasi B peecTp O0TeUeCTBEHHOI'0 TIPOrPaMMHOT0 obecrieueHus);
- KomruiekT oducHbIX Tiporpamm P-7 Oduc (B cocTaBe TeKCTOBOIrO Ipolieccopa, Ipo-
rpamMMbl pabOThI C 3/IEKTPOHHBIMH TabJ/IUI[aMU, TIPOTPAMMHbBIE CPeJICTBA Pe/laKTHPOBA-
HUS U IeMOHCTPALIUU Mpe3eHTaluil);
- TporpaMMa NpoBepK{ TeKCTOB Ha NpeJMeT 3aMMCTBOBaHUS « AHTUILIaruaT».

11.3 IMepeueHb UHHOPMAYUOHHO-CNPABOUHBIX CUCTEM
— CIIpaBOYHO-TIpaBoBasi cucteMa KoHcynbTaHT-TuTiOC http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBoBasi cucteMa ['apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne JUCIUTTHHBI

[nst TipoBefeHUWs] 3aHATUM JIEKIMOHHOTO THIA, TPYMIMOBBIX W UHIUBUAYATbHBIX
KOHCY/IbTal[i, TeKYIL[ero KOHTPOJSI W TIPOMEXXYTOUHOW aTTeCTallud WCIIOJb3YHTCs yueOHbIe
ayautopun  6-507, 6-519 ¢ KommekTom yueOHOU MebGemu. IIpu mpoBeseHuM 1ab0paTOPHBIX
paboT wucrionb3yercss mabopaTopust KOJIOTUU, OMOIOTUH M MUKPOOMONIOTHH — ayquTopHsi Ne 6-
506 nHa 12 mocagouHbIXx MecT C obopyaoBaHueMm: MUKpockorbl «BMIOME/-1», mpubopsi
rurpometpbl BUT-1, BUT-2; KOMIJIEKT MHMKpOIperapaToB (aHaTOMHUYeCKUX, 300/I0THUYeCKHUX,
O0oTaHnyeckux); Habop 10 o0Omel Owosioruu; mNpUOOp /[ cueTa KOJIOHWM; aBTOK/IaB
aBTOMaTHUeCKW TOpU30HTa/MbHBIM Tattnauer; TUIMTKU 3JieKTpuueckue; Becbl BJIT3-150
TeH30MeTpUYecKre, BOJOHarpeBaTenb TepMeKkc; AUCTWLIATOP [J3-4M; kKamepa 1udpoBas -
okynsip [JICM-130 (asist MUKpocKoria); obyuaTenis 6akrepuruanbii (perupkyasatop) OBH-2-15-
01; TepmocTaT cyxoBo3ayiHkIii TC-1/80 CITY; mkad cyxoBo3ayiHsiii [IIC-80-01; xomno0quisHUK
STINOL; xonoguwibHUK Pozis-149; 1ikad BBITSPKHON; WHCTPYMEHTbI (WIJ/Ibl TperapoBajibHbIe,
MeT/IM  MUKPOOWO/IOTUYEeCKUe, THHIIETBI, Jiyria W [p.), Martepuanbl (OuUHTBI, BaTa, Oymara
bunbTpoBaHHasi, TPyOKM pe3nHOBLIE W ZP.), JlabopaTopHas mocyza (JYamku IleTpu, TpoOUpKH,
TTUTIETKU, CITUPTOBKHU, KOJIObI, MEH3YPKH H [Ip.), XUMUUECKHE PeaKTUBBI.

s camocTosiTeNlbHOM  paboOThl  OOYYAIOIIUXCS  MCIOMb3yeTcs KaOuHeThl 6-522;

o0opy/loBaH KOMITJIEKTOM yueOHOW Me0Oesid, JByMs KOMIIbIOTEDAMU C JIOCTYIIOM B
WH()OPMALIMOHHO-TEJIEKOMMYHUKALUOHHY0 ~ CeTh  «VIHTepHeT» W B 3JIEKTPOHHYIO
WH(OpPMaLMOHHO-00pa30BaTe/IbHYI0 CPely OpraHU3al|H.

TexHuueckre cpeficTBa o0yueHuUs JJisl TIpeJicTaB/ieHyst yueOHOM nHGopMaly BK/IOYAlOT
ayZIMTOPHYIO IOCKY, My/IbTUMeZUHOe 000pyJ0BaHMe.

[Mpy W3y4YeHUM [AUCLUIUIMHBI UCTONb3yeTcs: Oubivoreunbiii  ¢oHg Kamuat[ ' TY:
yueOHUKH, yueOHbIe TIOCOOUsI, TIepHOANYeCKre >KypPHA/bl, 37IeKTPOHHBIA Pecypc; pa3faTOuYHbIA
MaTtepuan (TecThl, JOK/IaZbl O COCTOSSHUM OKpY)Karollel cpe/ibl, HOPMaTHBHO-IIPaBOBbIE
JIOKYMEHTHI U [Ip.).
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Jlono/iHeHNs1 ¥ U3MeHeHHs B padoueil mporpaMmme

Jlono/iHeHNs U U3MeHeHHs B padoueil mporpamme 3a / y4eOHbIN roj,

B pabouyto mporpamMmy 1o guciuriiiHe «MUKpPOOUOIOTHSI» [Jis HArlpaB/IeHUs] TOATOTOBKH

05.03.06 «3Kon0rys 1 MpUpPO0N0/Ib30BaHNe» BHOCITCS CeyIOLMe JOMOTHEHUS U U3MEeHeHUsI:

,Z[OHOJIHE‘HI/IH 1 U3MeHeHHA BHeC

(momxnHOCTH, ®.1.0., noanuce)

Pabouast mporpamMmMa nepecMoTpeHa U 0/jo0peHa Ha 3aceflaHru Kadenpbl

« » 201 _r.

3aBenyto1uii Kadeapoit

(ToamMch) (®.1.0.)
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