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1 e/ m 3aauM U CHMIIAHBI

Llemp W3y4yeHUs] QUCHMIUIMHBI — JaTb HEOOXOJUMYIO TeOpeTUUecKyro 0a3y s mpakThye-
CKOM paboThI B 06/1aCTM MUKPOOMOIOrMUeCKUX UCCIe[JOBaHUH.

3a/laud IUCLMIUIMHBI — [aThb CTYZEHTY 3HAHWs [0 CTPOEHHI0, MOP(OJIOTHH, CUCTEMAaTHKe,
(YHKI[MOHUPOBAHUIO MUKPOOPTraHU3MOB, 00 MX poJid B Ouocdepe ¥ B KU3HKU JPYTUX >KUBBIX Opra-

HHU3MOB.

2 TpeGoBaHusA K pe3y/IbTaTaM 0CBOEHHS AUCIUTUTHHBI

ITponecc
KOMITeTeHLUU:

— criocobeH MPUMEHATH OCHOBHBI€ 3dKOHbI U METO/bI I/ICCJ'IE,Z[OBaHI/IIjI €CTeCTBeHHbIX HAYK [Jid

n3yyeHusd AWCUHUIIIMHBI

HarpaB/ieH Ha

peliieHust 3ajau npodeccroHanbHOU fearenbHOCTH (OIMK-2).

[Tnanupyemble pe3y/bTaTbl OCBOEHUS PaKTUKH, COOTHECEHHbIe C TJIaHUPYeMbIMU pe3yJ/bTaTa-

MM OCBOE€HHA 06p830BaTeﬂbHOﬁ MMporpammel, 1peACTdB/IEHLI B Ta6111/1ue.

Tabsuija — [TnaHupyeMsble pe3ybTaThl 00yUeHus 10 AUCLIUIIMHE, COOTHECEHHBIe C YCTaHOB/I€HHBIMU

B IIporpaMMe OakajiaBpyaTa MHAWKATOPaMH JOCTH)KEHHUsS] KOMITETeHIIUI

(hopmupoBaHUe

nipodeccroHaTBEHOM

Koj u HauMeHOBaHMe .
Kop IInanupyemMblii pe3yibTaT
KOMITE- HaumeHoBaHue MH/UKATOpa AOCTHU- oyaenus Kop moka3sare-
S— KOMIIETeHL[UH JKeHHs O A— JISl 0OCBOEHUA
(OIIK-2) CrniocobeH rpume- W-Lonz: 3gaer | 3HATh:
HSITb OCHOBHBIE | CHOBHBIE 3aKOHBI | — OCHOBHBIE 3Tarbl UCTOPU-
3aKOHBI U METO/BI | ecrecTBeHHOHAYUHBIX YeCKOro pasBUTHUS MHUKPO- 3(OIIK-2)1
MCCNIEMI0BAHUH | nycymrmn,  ceAsaH- | GUOJIOTHME
ECTECTBEHHBIX | yple ¢ npodecCHOHab- | — 3HAUEHHE MHKPOOPraHUs3-
?{;};Kfa;gr?li;loe—- HOM J1eATETEHOCTBIO. MOB B MPHPOAHBIX MpoLiec- 3(OMK-2)2
deccroHanbHOi W-20mx.2: YMeET Ipu- CaX MW 4Ye/IOBeUeCKOU [Jes-
LeSITeIbHOCTH MEHSITb OCHOBHbIe 3a- | TEJIbHOCTH;
KOHBI  eCTeCTBeHHO- | — METOJbl MHUKPOOUOIOrUY; 3(OI1K-2)3
HayuHbIX /JUCLUIUIMH, | — CUCTEMATHUKY u
CBA3aHHbIE B npodec- | HOMEHK/IATypy 3(OIIK-2)4
CHOHANIbHOM  JIeATeNb- | \KpOOpraHU3MOB,
HOCTH. TIPUHLIUITBL  KJIaCCU(UKALVH,
U[I-30mk.: Bnageer na- | MOPdosOruio
BbIKAMU  TipuMeHeHusi | MMKDOOPraHW3MOB.
OCHOBHBIX 3aKOHOB | — TIPOLIECCHI JKU3Hees- 3(OTIK-2)5
eCTeCTBeHHOHAYYHBIX | TeJTbHOCTM  MHKPOOPTaHU3-
JVCLMIUIMH,  CBSI3aH- | MOB;
HbIE B npoecCUOHANb- | _ BO3MOIKHOCTH UX 3(OIK-2)6
HOI [1eATeNbHOCTH. 6HOXUMHYECKOI
JlesiTeIbHOCTA U YCJIOBUM
pa3sBUTUA. 3(OIIK-2)7
- MUKPOGJIOpPY TOYBHI,
BOJbL, BO3/lyXa;
- BAUsIHUE  (aKTOpOB
OKpY’Karoll[eill cpefibl Ha MH- 3(OIK-2)8
KpOOBI;
— Ba)KHeHWIIne 3(OTIK-2)9
OMOXUMUYECKHe TPOLIeCCHI,
BbI3bIBaeMbIe
MHUKDPOOpPraHU3MaMHU.
Ymetn:
- paboTratb C MHKpO- Y(OIIK-2)1




KOA M HaAMMeHOBaHHue

Kop IInaHupyeMbIi pe3y/abTaT

HaumenoBaHue HHAUKATOPaA JOCTH- KO}] ImoKa3arTe-
KOMIIe- o0yueHust
KOMIIEeTeHI[H KeHHst JIs1 OCBOEHHUS
TeHLUH 0 JUCLUIIHHE
CKOIIOM;
— MPOBOJIUTH nocessl | Y(OIK-2)2
MHUKPOOPraHU3MOB Ha
pasnuyHbIe cpefibl u
BBIJIE/IATh YMCTYIO KYJbTYDY;
t Y10 Ky/IbTYypY; ¥(OTIK-2)3
- TOTOBUTH TIperapaThbl
MHKPOOPTaHH3MOB;
— pas3/nuuaTtb OCHOBHBbIE Y(OIIK-2)4
TPYIIbl MUKPOOPTaHHU3MOB;
— YMeTb OTIpeiesisiTh Y(OIIK-2)5
OCHOBHYHO MUKpodopy
MIPOZIyKTOB;

— oljeHuBaTh Kauecto Bogpl | Y (OIK-2)6
Mo  MWUKPOOMOJIOTHUECKUM

TIOKa3aTesIsIM.
Bnagertb:

— HaBbIKaAMU [IpOBeleHUs B(OIIK-2)1
MHUKPOOHO/IOrMYeCKOTO

aHa/iM3a CbIpbS, TOTOBOM

TIPOAYKLIAU u
BCIIOMOTaTe/IbHbIX

MaTepHarnoB.

3 MecTo JUCIMIUITMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl

YuebHast gucuuruiiHa «O0IIas MUKPOOMOIOTHS ¥ MHUKPOOMOJIOTHSI» SIBSETCS AUCLUTUTAHON
00s13aTe/IbHOM YacTH B CTPYKTYpe obpa3oBaTeibHOM MpOrpamMmMmbl.

4. Copep>xaHue JMCLUI/IMHBI
4.1 Temamuueckuti n1aH OUCYun/JauHbI
OuHas ¢popma obyueHus
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Pa3pen 1 Mopdonorusa u ¢pusmo- Tect
JIOTYsi MUKPOOPTraHU3MOB 49 [ 35| 8 - 19 8 14
Tema 1: BBegenue. Mukpobuosnorus Onpoc,
1 ee 00bekThl. Pa3BuTHE U COBpe- BBIITO/IHE-
HHe U 3a-
MeHHO€ COCTOSIHHe MUKPOOHO/I0TUn
1[MTa Ja-
6opaTop-
HoW pabo-
15 10 4 - 6 - 5 ThI
Tema 2: Mopdosorus, cuctematuka, | 10 | 6 | 1 - - 5 4 Onpoc,
(bu310/1I0rvsi MUKPOOPTaHU3MOB BBINO/IHE-
HHe U 3a-




IMTa J1a-
6oparop-
HOM pabo-
ThI
Tema 3: HacnencTBeHHOCTb U U3- Ormpoc,
MEHYHBOCTb MHKPOOPTaHU3MOB. BBITIO/IHE-
HHe U 3a-
PocT u KyIbTUBUPOBaHHE MHUKPOOP-
IMTa J1a-
TaHN3MOB 6opaTop-
HOM pabo-
24 19 3 - 13 3 5 ThI
Pasgen 2 [leiictBue (haKTOpPOB
BHeIIIHe#l cpejbl U MPHCIOCo0.1e-
HHMe K HHMM MHKDPOOPraHH3MOB. Tect
IIpakTHUyeckoe NpUMeHeHHe MH-
KpOOpraHu3MoB 59 45 8 - 29 8 14
Tema 4: [leliCTBUE 35KOJOTMUECKUX Onpoc,
(akTOpOB Ha  MMKDPOOPTaHU3MBI. BBITIOJTHE-
HHe U 3a-
MuKpoopraHu3Mhbl Kak 4acTb 9KOCH-
LuTa Ja-
CTeMbI Gopatop-
HoW pabo-
23 16 3 - 10 3 7 ThI
Tema 5: YueHne 00 uHpeKiyu. Mu- Orpoc,
KpOOHasi OMOTEXHO/IOTHS BBITIOJTHE-
HHe U 3a-
1[MTa Ja-
6opaTop-
HoW pabo-
20 16 1 - 10 5 4 ThI
Tema 6: OcHOBBI Onmpoc,
MHKPOOHO/IOTHUYECKOT0 u BBITIOJTHE-
HHe U 3a-
CaHWUTapHO-TUTeHUUeCKOoro
1[MTa Ja-
KOHTPOJIS Ha MIpeTIPUSITUSIX Gopatop-
oTpacau Holi pabo-
16 13 4 - 9 - 3 ThI
3ayeT c OLleHKOU +
Bcero 108 | 80 | 16 - 48 16 28
3aounasi hopma 0OyueHust
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Pa3pen 1 Mopdonorusa u ¢pusuosio- Tecr
rUsi MUKPOOPraHHU3MOB 52 7 3 - 4 45
Tema 1: BBegenue. Mukpobuosorus u
ee 00beKThbl. Pa3BuUTHe U COBpeMeHHOe Onpoc
COCTOSIHHE MUKPOOHOJIOTHH 16 1 1 - - 15
Tema 2: Mopdornorusi, cucremarvka, ¢pu- | 26 3 1 - 2 15 Orpoc,
310JIOTHSI MUKPOOPTaHU3MOB BBITIOJIHE=
HHe U 3a-




IIWTa Ja-
6oparop-
Ho¥i pabo-
ThI
Tema 3: HacnencTBeHHOCTh U U3MeH- Orpoc,
YMBOCTh ~MHUKDPOOPraHu3MoB. PocT u i‘:lgopin::'
Ky/JIbTUBUPOBaHHE MUKPOOPTaHU3MOB yTa na-
6oparop-
Ho¥i pabo-
25 3 1 - 2 15 ThI
Pa3gen 2 [eiictBue (akTOpoB BHeIl-
Hed cpeJbl ¥ MPHUCIIOCO0/IeHHe K HUM Tect
MHKpoopraHu3moB. IIpakTuueckoe
NMpUMeHeHHe MHKPOOPTaHU3MOB 52 7 3 - 4 45
Tema 4: [IeiiCcTBHe 3KOIOTUYeCKUX (hak- Onpoc
TOPOB Ha MHUKPOOPTaHW3Mbl. MUKPOOp-
TaHW3MbI KaK UaCTh SKOCHCTEMBI 16 1 1 - - 15
Tema 5: YueHue 00 uHbekin. MUKpoO- Onpoc
Hasi OMOTeXHOJIOT ST 16 1 1 - - 15
Tema 6: OCHOBBI Ormpoc,
MHUKPOOHO/IOTUUECKOTO0 M CAHHUTApHO- ]:;ECZI?:
TMTHEeHUYEeCKOT0 KOHTPOJISA Ha yTa na-
TIPeTIPUSTUSX OTPAC/TH Gopatop-
Ho¥ pabo-
20 5 1 - 4 15 ThbI
3ayeT c O1leHKOU 4
Bcero 108 14 6 - 8 90 4

4.2 CodepicaHue oucyunauHbl

Pa3gen 1 Mopdosiorus u pu3Ho/10russ MUKPOOPraHMU3MOB

Tema 1: BBegenne. MukpoOuosiorusi 1 ee 00beKThl. Pa3BuTHE M COBpeMeHHOe COCTOSTHUE
MHKPOOHO/I0THH

Jlekyus

Mukpobrosiorusi Kak Hayka. MUp MUKPOOPTraHU3MOB B MPHUPO/ie. 3HaueHHe MUKPOOPTaHU3MOB
B TMPHUPOJHBIX TpOIleccaXx W UeiOBeYeCKOW  [JesiTebHOCTH. MeTozbl MHKpobuosnoruu. Vcropus
MUKpOOUosioruy. OCHOBHBIe HalpaB/ieHHs COBPEMEeHHOW MUKPOOUOJIOTHH.

OCHOBHble NOHSIMUSI MeMbl: TIOHSITHEe «MHUKPOOHOJIOTHS», OCOOEHHOCTH pPaCHpOCTPaHeHUs
MHUKDPOOPraHu3MoB,  auddepeHLMalisi  MUKPOOMONOTUM,  THTBI  MHKDOCKOTIOB,  METOZbI
MHUKPOOHOIOTHH.

Bonpocbl 015 camoKoHmpoAs:

1. Oxapakrepu3yiiTe MOHATHE «MUKPOOUOJIOTHS.

2. B uem 3akmouaeTcs 6roxuMuueckasi paboTa MUKpOOPraHHU3MOB?
3. Kakue MUKpOOpraHu3Msl SIBSIFOTCS NaTOreHHbIMUA?

4. KakoBo 3HaueHre MUKPOOHO/IOTUY B HAPOZAHOM XO03sICTBE?

5. OxapakTepusyunTe MeTO/ BbIeJIeHUS UACTBIX KYJIbTYP.

JlabopamopHas paboma. IIpaBuia 1o TexHUKe 0€30MacCHOCTH NpH padoTe B MHKPOOH0JI0-
rUYecKoi 1abopaTopuu. Y CTPOHCTBO MHKPOCKOIIA ¥ €ro HCI0/b30BaHHe B MHKpPOOHoO/I0rHue-
CKOH NMpaKTHUKe



B xope BbIrosiHeHUs1 1ab0paTOpHOM pabOThI M3yUaroT YCTPOKMCTBO MUKPOCKOTIA U TIpaBM/Ia pa-
60Tbl ¢ HUM. TIpOBOAST MUKPOCKOITMPOBaHHe IOTOBBIX TperapaToB ¢ o6bekTHBoM 8x umm 10x u 90x
uny 100x. @opMynupyroT BbIBOZ U O(DOPMIISIFOT OTUeT.

JlabopamopHas paboma. Je3nH}peKysa U CTepUIn3aus

B xopzie BbINOJ/IHEHHS Tab0paTOPHOM pabOThI U3yUarOT OCHOBHBIE METO/[bI Ie3MH(MEKIU U CTe-
pum3anud. [IpoBOASAT MOATOTOBKY K CTEPUIM3ALMH U CTEPUIM3aLiHio 1abopaTOPHOI TOCY/bI: Yalllek
[TeTpu, MpoOUPOK U NMUMeToK. OOPMY/IUPYIOT BHIBOA U O(OPMJISIFOT OTYET.

Jlumepamypa: [1], [2], [3], [4], [5], [6].

Tema 2: Mop¢oiorus, cucremaTuka, pusnos0rus MUKpoOpraH1u3MoB

Jlekyus 2.1

OCHOBHbIe TPyl MUKPOOPraHu3mMoB. OCO6eHHOCTH CTPOeHUsI KJIeTOK Y TIPOKapUOTOB U Y-
KapuoToB. Mopdosiorusi, CTpoeHre, pa3MHOXKeHHe U K1acCUUKaLMs TPOKapUOTHbIX MUKPOOPraHU3-
MoB (6akTepuii). @opma u pasmepsl bakrepuid. CTpoeHHe OaKTeprasbHOM K/IeTKHU: K/IeTOUHasi CTeHKa,
LIUTOT/Ia3Ma, OCHOBHbIE OPraHOW/Ibl K/IeTKH, OakTeprabHOe sip0, PeCHUUKY U (pruMOpHH, Karcymna u
C/IM3UCTBIN cy1oi. Criopsl ¥ crilopoobpa3oBaHHUe.

Poct u pa3mHoeHue OakTtepuid. [lepuog reHepauyu. PasMHOXKeHHe OaKTepHanbHON TIOMyJIsi-
uuu. EcTrecTBeHHasi U MCKycCTBeHHast Kiaccudukanus bakrepuii. MopdoJorus, cTpoeHre U pa3MHO-
YKeHHe JyKapHUOTHBIX MHKPOOPTraHWU3MOB (MHULe/ITMaNbHble TPUOBI M IPOXOKH). IlnecHeBble TpuOBbI.
CrpoeHue KneTku U Tesia rpuboB. Criocobbl pasMHokeHUs. poxoku. dopma, pa3Mepbl, CTpOeHue
k1eTkd. Criocobb1 pa3MHOKeHusi. OCHOBBI CHCTEMaTHKH.

Bupychl 1 3HaueHHe UX B )KM3HU YesioBeka. bakTeprodaru. XumMuueckuii cocTaB U CTPOEHUeE.
BsaumopgeiicTBre ¢ K€TKOM.

OCHOBHble nOHAAIMUSI MeMbl: JIOMEeHbl K/IeTOYHbIX OpraHuW3MOB, IIPOKapuOThI, 3yKapHOTHI,
IITaMM, OCHOBBI CHCTEMaTHKW, OCOOEHHOCTH POCTa W Pa3MHOKEHHS MUKPOOPTaHW3MOB, OaKTepuw,
BUDPYCHI U (paru, rpubbI, JPOXIKU.

Bonpocbl 015 camMokoHmpons:

1. Yro nzyuaet MOp(oI0rusi MUKPOOPraHU3MOB?
2. UeM 0T/IMUAOTCS IPOKAPUOTHI OT 3YKapUOT?
3. UTo 03HayaeT TePMUH «ILITAMM»?

4. Kakue 6pBatoT hopmbl OaKTepHii?

CamocmosimenbHas paboma nood pykoeoocmeom npenoodaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha C/edyioljue 80NpocChl:
1. OcobeHHocTH cTpoeHUs OaKTeprabHOU KJIEeTKH.
KakoB0 Ha3HaueHve KJIeTOUHOW CTEHKU?
OTnuuusi B CTPOEHUM KJIETOUHBIX CTEHOK TI'paMIIOIOKUTeNbHBIX W TPaMOTPHULIATE/TbHBIX
OakTepmii?
Kakue ObIBatoT (hopMbI CIIOPO0OPA3YIOIIHX KIETOK?
Yem OT/IMUAIOTCS] BUPYCHI OT OaKTepuid?
Yro npeficTapsisieT co00M BereTaTUBHOE TesI0 OO/IBIITMHCTBA TPUOOB?
Kakue K1eTku Ha3bIBarOTCA CIIOPAHT UMM ?
Oco6eHHOCTH pacrpOCTPAHEHUS! IPOXIKEH.
[Tepeunciute hOPMBI KI€TOK APOXIKEH.

W

LON A

Jutepatypa: [1], [2], [3], [4], [5], [6].

Jlekyus 2.2



OO6meH BeljecTB (MeTab0M3M) MUKPOOPraHu3MoB. CBsi3b aHabom3Ma 1 katabosmsma. buoxu-
MHUeCKoe eIMHCTBO MeTaboym3ma. XUMHUeCKuid coctaB baktepuil. Knaccuukanys MUKpPOOpraHW3-
MOB TI0 OTHOIIEHHWIO K KOJIMYeCTBY M KaueCTBY NHUTATeNbHBIX Cpefl. THIbI MATAHUSI MHUKPOOPTaHU3-
MoB. DakTopbl pocTa. MexaHu3mbl nuTaHus. ®epmeHTbl OakTepuid. [IpixaHue Oakrepuii. Pa3muHble
BU/IbI OpPO’KeHUsI 1 BBI3BIBAIOLIME WX MHUKPOOPraHW3Mbl. POTOCHHTE3 M 0COOEHHOCTH Pa3HbIX TPYIII
($OTOTPOHBIX MUKPOOPraHU3MOB. POCT U pa3MHO>KeHUsI MUKPOOPraHU3MOB. [TurmMeHTOOOpa3oBaHue
y 6akrepuii. OcobeHHOCTH (U3HOMOTHH TPUOOB 1 MpoCcTerrX. PU3N0IOTHST BUPYCOB.

OcCHOBHble NOHSIMUS MeMbl: XUMAYeCKUIM COCTaB MUKPOOOB, MeTab0J/IM3M Y MUKPOOPTaHU3MOB,
KOHCTPYKTHBHBI OOMeH, SHepreTWdecKdii oOMeH, JbIxaHWe MHKpPOOOB, (epMeHTbl M UX pOJb B
TIPEBPAIleHUM BeIeCTB MUKPOOPraHHW3MaMH, MATMeHTOO00pa3yrollye, apoMaToobpasyrolye, TOKCH-
HooOpa3ymoie MUKpoOBI, hoTobakTepHH.

Bonpocbl 015 CAMOKOHMPOSA:

Kakuie ocHOBHbIe CBOMCTBa (pepMEHTOB?

Kakwue riporiecchbl BK/ItOYaeT B cebsi 0OMeH BellecTB?

Yro nmoHUMaeTcs 1o/, 0OMeHHOU azicopOorvei?

OxapakTepu3yiTe MOHSATHE «bIXaHHe MUKPOOOB».

B yeMm 3ak/rouaeTcs CrieLju(pUUHOCTh J1eHCTBYS (hepMEeHTOB?

Kak wucrosb3yercss B TPOMBIIIEHHOCTH (PepMeHTAaTHBHAsh aKTMBHOCTb OaKTepuil |
rpuboB?

7. OxapakTepu3yiTe TOKCHHOOOpa3yolyie MUKPOOBI.

Sk wWN =

Jlumepamypa: [1], [2], [3], [4], [5], [6].

Tema 3: Hac/ieACTBeHHOCTh H H3MEHUMBOCTh MUKPOOPraHu3MoB. PocT U Ky/IbTHBHPOBa-
HHE MHKPOOPraHH3MOB

Jlexkyus

OCHOBHBIE TIOHSITHSI TEHETUKH MUKPOOpPraHu3MoB. OOMeH reHeTHueckoi MH(OpMalyen y rmpo-
KapuoT. CTpoeHHe U peruivKalus reHoMa Oakrepuid. V3MeHUMBOCTb reHoMa OakTepuii. MyTauuu y
Oakrepuii. PekombOuHaius y 6aktepuid. OcoOeHHOCTh TeHeTHMKH BHUPYCOB. IIpoljecc Aucconmanuu y
MHUKPOOpraHusMoB. ['eHeTHuecKu MOAUGULMPOBaHHbIE MUKPOOPTaHU3MBbI.

TpeboBaHus MUKPOOPTraHM3MOB K MUTaTe/JbHBIM cpefaM. Kmaccudwkarms cpesn. CriocobObl
KyJIbTUBUPOBaHUS MUKPOOPraHu3moB. Metozbl cTtepuin3aiui. CriocoObl XpaHeHUss MUKPOOHBIX
KynbTyp. CMellaHHble W UHCTbIe Ky/IbTYpPbl MHKPOOPraHW3MoOB. CrocoObl TOMyYeHUs] UHMCTBIX
Ky/IbTyp. BoifiesieHre 4ncThIX KyabTyp OakTepuii. KynbtuBupoBaHue BUpycoB. OcobeHHOCTH pocTa
MHUKPOOHO!M TOMYJISLMHA B TIEPUOINIECKON 1 HEelPepbIBHOM Ky/IbType. AHTUMHUKPOOHBIE areHThl. AH-
TUOHUOTHKU. DUTONATOreHHbIe MUKPOOPTaHHU3MbI U CI0Cc00bl 60pbOBI C HUMMU.

OcCHOBHble NOHAIMUSI MeMbl: U3MEeHUYMBOCTh MHKPOOPTaHWU3MOB; MOP(OIOTHYeCKHe, KY/IbTY-
pajibHble U OUWoNorhyeckre M3MeHeHHUs:; ()OPMbl M3MEHUHMBOCTH MHMKDPOOPTaHU3MOB, MYTallUd MU-
KPOOPraHW3MOB, OCHOBHbIE KOMITOHEHTHI MUTATebHOW CPeZibl, TUITbl TUTATe/bHBIX CPeJ], Ha3HaueHHe
TIUTaTebHBIX CPeJl, MeTO/bl CTEPUINU3ALIMY TIUTATebHBIX CPeJl, YC/IOBUS KYJTbTUBUPOBAaHUSI MUKPOOP -
raHU3MOB, OCOOEHHOCTH (U3NUECKUX W OMONOTMYeCKMX CroCcO0OOB BBIPAI[UBAHUS MHUKPOOHBIX
KYJIBTYP.

Bonpocbl 0151 caMoKoHmMposi:

1. OxapakTepu30BaTh MOHITHE «eHeTHKAa MUKPOOPTraHU3MOBY.
2. Kakwue (hakTOpBI CpeZbl MOTYT BBI3bIBaTh M3MeHeHUs HOpMbI MUKPOOOB?
3. OxapakTepu30BaTh MOHITHE «MOAUDUKALUS».

CamocmosimenbHas paboma nood pykogeoocmeom npenodaeamess (CPII)

3adaHue

Omeemumb NUCbMEHHO Ha c1edyloujue 80NPOChlL:
1. Tlepeuncnure GOpPMbI U3MEHUYMBOCTH MUKPOOPIraHK3MOB.
2. OxapakTepu30BaTb ITIOHATHE «IeH».



3. Kakve KOMIIOHEHTb! NMTATe/bHOW Cpe/bl CUWTAIOTCS OCHOBHBIMM /ISl KyJIbTUBUPOBAHMS
MHUKPOOPraHrW3MOB?

4. TlepeuncivTe rpymIsl cpef 41 KyJIbTUBUPOBaHUSI MUKPOOPraHM3MOB I10 COCTaBY.

[Mepeunicnute criocobbl KyJIbTUBUPOBAHKS MUKPOOPTaHU3MOB.

v

Jlumepamypa: [1], [2], [3], [4], [5], [6].

JlabopamopHas paboma. IlutaTeibHbIE CPeAbI

B xojie BbINO/HEHMsT 1aOOpaTOpHOM PabOThI U3yUYarOT OCHOBBI TIPUTOTOBJIEHUSI MMUTATETbHBIX
Cpefi; 3HaKOMSITCS C OCHOBHBIMU TpeOOBaHUSIMHU, TIPebSIB/ISIEMbIMU K MMATATeTbHBIM CpejiaM. BhImos-
HSIFOT MPUTOTOBJIEHUE MUTATEIbHBIX CPeJ], TAKUX KaK - MSICOTIeNTOHHbIN 0y1boH (MIIB) v peiboriern-
ToHHBIN OyboH (PIIB); MsicorientonHbIl arap (MITA) wunu peibonentonHbii arap (PTTA); cpeay Ca-
Oypo; cpeny Keccriep; >kentouHo-cosieBoi arap. @opMyTUpPYIOT BEIBOJ, U 0)OPMIISIIOT OTYeT.

JlabopamopHasi paboma. IloceB MUKPOOPraHM3MOB Ha IUIOTHbIE W JKH/KHE MUTaTe/IbHbIe
cpeabl
B xope BbINo/HeHUs 1abOpaTOPHOW PabOThI MTPOBOAST MOCEB TOCEB B XKUIKYIO, a TAKXKe Ha IJI0T-
HbIe TTUTaTe/bHbIe CPeJ: Ha CKOIIeHHBIA MsICOTENTOHHBIN arap; yKoJoM B CTOJIOMK TTUTaTebHOM cpe-
[ibl; Ha TIOBEPXHOCTh IJIOTHOM MUTaTeNbHOM Cpefibl B yallke IleTpy; B TO/IY MJIOTHOM MUTaTelbHON
cpefbl B yailke [letpu. /lasee TpoBOAST BblJje/ieHHe UKCTOM Ky/IbTypbl MUKPOOPraHHW3MOB: METOZ0M
pacceBa B riyOuHe cpefipl; 110 MeToay Ipuranbckoro. CTaBsT MOCeBbl HA TEPMOCTaTHPOBaHKe. 3aTeM
V3y4aloT MOCeBbl MUKPOOPTaHU3MOB U OMpeJeNsitoT UX KyJ/bTypajibHble NTPU3HAKH, TIPUTOTAB/IMBAOT
Ma3K{ M OKpPAalIMBAIOT UX 1Mo MetoAy ['pama. MUKPOCKOIMPYIOT MoJlyuyeHHble rpenaparbl, (opMy/m-
PYIOT BBIBO/IBI.

JlabopamopHas paboma. IIpuroToB/ieHre NpenapaToB MUKPOOPraHU3MOB

B xofe BbINoHeHUs 1abopaTOpHOW paboThl M3y4ar0T 0COOEHHOCTH MPUTOTOB/IEHUS TIperiapa-
TOB OAKTepHU B «pa3/laB/IeHHOW» U «BUCSUYel» Karuie. BBITIOMHSIOT TIPUTOTOB/IeHre (UKCUPOBAHHBIX
TIPeriapaToB M OKpaIIMBaHWe WX MPOCTBIM CMOCOO0M, CIOXKHBIM criocobom (1o I'pamy), u criocobom,
TIPU KOTOPOM OKPAlLLIMBaITCS CIIOPbI. 3aTeM MUKPOCKOMUPYIOT OKpallleHHbIe MpernapaThl, 0(hOpMJISIIOT
0TYeT, JOPMY/IHMPYIOT BbIBO/IBI.

Jlumepamypa: [1], [2], [3], [4], [5], [6].

Pa3gen 2. [lelicTBue ()aKTOpOB BHeIIHeH CpeAbl M MPUCIOCO0/IeHHe K HUIM MHKpoOoOpra-
HU3MOB. [IpakTHUeckoe NpuMeHeHNe MUKPOOPTraHN3MOB

Tema 4: [leificTBUe 3K0/I0rMYecKuX (pakTopoB Ha MHUKPOOpPraHu3Mbl. MUKPOOPraHH3MbI
KaK 4acThb 3KOCHCTeMbI

Jlekyus 4.1.

dusnueckre (akTopbl. BnusHue Temneparypbl. [lcuxpoduabl, Me30puibl U TepMOQUIIbI.
MexaHU3M [1efCTBUSI BBICOKMX U HU3KUX TeMIlepaTyp Ha MUKPOOPIaHH3MBI.

BnaxxHocte cpefipl. 'hapoduthi, Me30huThI, KcepodhuThl. AKTUBHOCTH BOJbl. BrusiHue
BJIQKHOCTM Ha pa3BUTHE MMKPOOPraHW3MoB. [lelicTBMe Ha MHUKPOOPraHW3MbI YJbTParOIeTOBBIX
Jiyueli, MOHU3UPYIOIIUX U3nydyeHUd. XuMmuueckue (pakTopbl. KoHLleHTpalys pacTBOPEHHBIX B cpejie
BemjectB. [lnasmonu3. OcmodunbHble 1 0cMO(OOHBIE MHUKPOOPraHW3MBL. BiMsHHEe XUMHUUeCKUX
BellleCTB. MexaHHW3M WX JelCTBUSI Ha MHUKDOOHble KieTKd. [lelictBue pH cpezabl Ha pa3BUTHE
MUKpOOpraHusMoB. buonoruueckve ¢axkTopbl. OcHOBHble (HOpMbI B3aMMOOTHOILIEHUN MeXAy
MHUKPOOPTraHHW3MaMH, MUKPO- ¥ MAaKpPOOPraHU3MaMu: CUMOMO03 ¥ aHTarOHU3M. AKTUBHBIM aHTarOHU3M,
CBsI3aHHBIA C 0Opa3oBaHMeM aHTHOMOTHKOB. Po/lb MUKPOOPraHW3MOB B 3allUTe OT WH(EKLMOHHBIX
3abo/eBaHuUM.

CoBMecTHOe fielicTBUe (PAaKTOPOB BHeELLHeW cpejibl U MpUcnocobieHrne K HUIM MUKPOOPraHu3-
MOB.

OCHOBHble NoHsIMusi membl: TICUXPOQUIIbI, Me30(U/bl, TePMOGUIIbI, BIa)KHOCTb BO/bl, aKTUB-



HOCTb BO/IbI, THPOGUTHI, Me30(hUTh, KCePODUTHI, IIa3MO/HN3, 0CMO(MUIbHbIE U 0CMOGOOHBIE MU-
KPOOPraHM3Mbl, CMMOH03 U aHTaroHW3M, 3alljiTa OT WH(EKI[MOHHBIX 3a00/1eBaHUM.
Bonpocbl 015 camMokoHmpons:
1. Oxapakrepu3syiTe X0/10/]0/1F00HBbIe MUKPOOPTaHU3MBI.
2. B KakoM [juara3oHe TeMIepaTyp pa3BUBalOTCS TeTUIOMFOOBbIe MUKPOOPTaHU3MBbI?
3. B kakoii cpesie MOXXHO 0OHApPYXKUTb TePMO(UITBI?

CamocmosimenbHas paboma nod pykoeoocmeom npenooaeamess (CPII)

3adaHue

Omeemumb NUCbMEHHO Ha c/edyrouwjue 80Npochl:
OxapakTepu3yiiTe feliCcTBHe Ha MUKPOOBI HU3KHX TeMITepaTyp.
Kakoii criocob ncnomnb3yeTcst [ijisi IPUr0OTOBJI€HUS] )KUBBIX BAKLIMH?
Kak m3meHs0TCE MUKPOOBI 11071 IeHiCTBHEM HarpsDKeHHUs TeOMarHUTHOTO TIOST?
Kakoe nMeeT rpakThueckoe 3HaueHue JielicTBre Ha MUKPOObl XUMHUUECKHX BelleCcTB?
OxapakTepu3yiiTe TIOHSITHE «CUMOUO03».

Wb

Jlumepamypa: [11], [2], [3], [4], [5], [6].

Jlekyus 4.2.

@OyHKIIMM MUKpPOOPraHu3mMoB B Tipupoze. Oco6eHHOCTH MHUKPOOPTraHHW3MOB, CIIOCOOCTBYIO-
I1e WX TTOBCEMEeCTHOMY pacmpocTpaHeHHt0. MUKpoOHble MecToobuTtaHust. [IpocTpaHCTBeHHOe pac-
T10J10’KeHre MUKPOOPraHU3MOB. DKOJIOTMUeCKHe CTpaTerud MUKPOOPraHKW3MOB. MUKpodiopa MouBhI,
BO/IbI, BO3/lyXa, MHUIIEBBIX NPOAYKTOB. [IpobsieMa 3arpsi3HeHNsT TIPUPOJHBIX SKOCHCTEM K BO3MOXKHO -
cti camoouuilieHusi. ['iobanbHbIe LUK/IbI OCHOBHBIX OMOTeHHBIX 371eMeHTOB (yrJiepojia, a30Ta, Cephbl,
¢docdopa xene3a). CoBpeMeHHbIe TIpe/ICTABIEHHUS O POJIM MUKPOOPTaHU3MOB B 3BOJIIOLIM O1ocdepsl.
Teopusi cumbuoreHesa. ['umnoresa o 3apoXk/[eHUU XKU3HU BHE 3eMJIH.

OcCHOBHble NOHSAMUsI Membl: OCHOBHBbIe (DYHKIIMM MHKDPOOPTaHW3MOB, Cpefila OOWTaHUS MU-
KPOOPraHMW3MOB, MaTPUKC, PO/Ib MUKPOOPTraHU3MOB B (JOPMHUPOBAaHUM MOYBHI, POJIb BOJHBIX MUKPOOD -
raHNU3MOB, 3HaUeHHe MUKPOOPTaHHU3MOB /IJIsi aTMOC(epbl, MUKPOOHBIE LIUKJIbI, CAIMOMOTeHe3.

Bonpocbl 0151 camMoKoHmMpos:

Yem MOKHO OOBSICHUTH TTOBCEMECTHOE PaclipOCTPaHeHe MUKPOOPTaHU3MOB?
Oco6eHHOCTH poCTa MUKPOOPTraHU3MOB B TIPUPOZHBIX MECTOOOUTaHUSIX.
OxapakTepu3yiiTe TIOHITHE «OHOTIIIEHKN».

KakoBa poJib MUKPOOPraHU3MOB B pPa3pylleHUH OPraHuuecKoro BelecTBa MoYBbI?
OxapakTepu3yiTe MUKPOOPTraHHW3Mbl IOBEPXHOCTHOM 30HBI BOZl0EMA.

Kak MoryT BusTh TOYBEHHbIe MUKPOOPTaHHW3MbI Ha COZlep>KaHue ra3oB B aTMocgepe?
KakoBo yuacTrie MUKPOOPraHU3MOB B 1[FK/ie OMOTeHHOT0 3/71eMeHTa a30Ta’?

Noup,rwNE

JlabopamopHas paboma. CTpoeHHe IJIeCHEeBBIX TPUO0B H APONOKeH

B xope BbInosHeHMst 1abopaTopHOH paboOThI M3y4aroT MOP(OJIOTHI0 JPOXOKeH, TIeCHEeBbIX
rpuboB. 3aTeM M0 K/IIOUY OINpeJesisiioT BUJOBOe Ha3BaHWe rpuba, 3apHCOBBIBAIOT M300pa’keHre TOf
MHKDPOCKOTIOM B TeTPa/ib, (POPMYJTUPYIOT BBIBO/I.

JlabopamopHasi paboma. Biusanue (aKkTopoB BHelIHel cpejbl HA pa3sBUTHe MHKpOOpra-
HHU3MOB

B xo/ie BbInosiHeHus1 1abopaTopHOl paboThI fienatoT noceB noceB OakTepuii Ha NMUTaTeIbHbIE
CpeZibl C pa3/IMYHbIM 3HaueHreM pH, a Tak)xe Ha NMUTaTe/IbHbIE CPeJbl C Pa3/IMUHON KOHLIEHTpaLuei
XJIopHujia HaTpusl. Jlanee BO3/1eMCTBYIOT Ha Criopoobpasyrolijyie 1 He criopoobpasyrolye 6akTepun BbICO-
KOM TeMIiepaTypoH, [Ie/IatoT X MOCEBBI. 3aTeM BBITIOJHSIIOT TIOCEBBI I/IECHEBBIX TPUOOB M BhIPAL[UBAIOT
VX TIPY Pa3/IMUHBIX TeMIlepaTypax; MoceB MIeCHeBbIX TPUOOB UM JPOXOKeN Ha MUTaTe/IbHbIe Cpe/ibl C
Pas3IMYHOU KOHLIeHTpaLe! IJIF0KO3bI.



[TpoBOAAT OIIeHKY MHTEHCHBHOCTH POCTa OaKTepHii Ha MUTAaTeNbHBIX CPeZiax C pa3MWYHbIM 3Ha-
yeHreM pH, c pa3MyHOM KOHLIEHTpaLMel X/I0py/ia HaTpust; OLIeHKY MHTeHCHBHOCTH pocTa 6akTepuii
TI0C/Ie BO3/IeCTBUS HA HUX BbICOKOW TemriepaTyphl. M3 BBIPOCIIMX Ky/IbTYpP NIPUrOTaB/IMBaOT Ma3Ku U
OKpalllMBaloT UX 1o ['paMy. 3aTeM MUKDPOCKOITUPYIOT Tperapar ¥ yCTaHaBAMBaKT (GopMy OakTepHid,
TIPOBOZIAT OLIeHKY MHTEHCUBHOCTH POCTa U CIIOpo0oOpa30BaHus IJIeCHEBOTO rprba Py pa3/IuuHbIX
TemIiepaTypax BbIpallliBaHUs; OL|eHKY MHTeHCUBHOCTH POCTa IJIECHEBOTO rprba WK APOXxoKel Ha Mu-
TaTe/IbHbIX CpeJiax C pa3/IM4YHOM KOHL|eHTpaliel rroKo3bl. 1o KUy onpesienstoT poJoBoe Ha3Ba-
HMe M3y4aeMoro IJIeCHeBOro rpuba.

Jlumepamypa: [1], [2], [3], [4], [5], [6].

Tema 5: Yuenue 00 napekiuu. MUKpoOHas 6M0TeXHOI0THA

[MToHsTMe MH(eKMs. YUacTHUKM WH(eKMOHHOro mpouecca. CTaguu HMHEQEKLMOHHOIO Mpo-
1jecca. CBoiictBa MUKpOOOB. [TaToreHHbIe, yC/IOBHO-TIATOT€HHbIe U HeraToreHHble MUKpPOObI Posib Ma-
KpoopraHu3ma. Posib OKpyskarormjeil cpefpl XapakTepHble 0COOeHHOCTH MH(EKI[MOHHBIX 0Oose3Hei.
®opmbl MH(DEKLIMOHHOTO TIpoliecca. MexaHu3Mbl, MyTH U (HaKTOphI Nepejaud UHPeKIUU [/ pa3iud-
HBIX TPYIN WHOEKIMOHHBIX Oome3Heit. [TonsiTe 06 nmmyHuTeTe. Buasl uMMmyHuTeTa. 3aboeBaHus,
riepeZiaroliecst yepe3 BOJY U MHULLEBbIe MPOJYKTHI.

BaxkHeiiie 6MOXUMHUECKHe TTPOLeCChl MUKPOOPTaHU3MOB, HUCTIO/Ib3yeMble Ha TIPeATPUSTHIX
orpaciu. Passo)keHue yriieBoIoB B aHa’pOOHBIX M a’pPOOHBIX YC/IOBUSIX. AHa3pOOHbBIE TPOLECCHI.
CrnpToBOe ¥ Mac/IsTHOKMC/I0e OpoykeHHst. BpojkeHre TIeKTHHOBBIX BeIIeCTB M KIeTuaTKh. A3pOoOHbIe
niporieccbl. A3poOHoe pa3pylileHre K/ieT4aTKy U MeKTUHOBBIX BelljecTB. [IpeBpalijeHre a30Tco/ieprKa-
X BeIeCTB MUKPOOpraHW3MaMH. ['HW/IOCTHBIe Tporjecchl. XUMHU3M mpoijecca. Pasznoxenue Ges-
KOBBIX BeIlleCTB B a3pOOHBIX U aHa3POOHBIX yCa0BUsX. [1yTH coBepIlIeHCTBOBaHUSI MUKPOOUOIOTAYe -
CKUX NPOM3BO/CTB. [IpUroToBieHre NUILeBbIX MPOAYKTOB C MOMOILbI0 MUKPOOPraHKW3MOB. [Ipurotos-
JileHe KOPMOB [IJisl CelTbCKOXO03sCTBEHHBIX )KUBOTHBIX. MUKPOOPTaHU3MbI — MPO/YLIEHTbl HHAUBUJY -
a/IbHBIX BELLeCTB.

OcCHOBHble NOHAMUS1 meMbl: TIOHSITHEe «MHGEeKLUs», CTaJud UHPEKLIMOHHOTO Tpoliecca, (opMbl
WH(EKIMOHHOTO TPOL[eCca, MOHITUe «UMMYHHUTET», BHIbI UMMYHHUTETA, TIPOIIECCHI Pa3/ioXKeHUs |
Opo’keHHsl, a’poOHBIe U aHa’pOOHBIE TIPOIECChl, THWIOCTHBIE TIPOLIECCHI, MHKPOOHOJIOTHYeCKHe
TIPOM3BO/ICTBA.

Bonpocbl 0151 CAMOKOHMPOAA:

1. OxapakTepusyiiTe MOHITUE «UHPEKLIAN.

2. OT yero 3aBUCUT BO3HUKHOBEHHe U pa3BUTHe UH(EKLUU?
3. KakoBa po/ib aHTUT€HOB B OpraHusme?

4. OxapakTepusyiiTe NOHATHE «TYYHbIE KIETKU».

CamocmosimenbHas paboma nod pykoeoocmeom npenooaeamess (CPII)

3adaHue
Omeemumb NUCbMEHHO Ha c/edytoljue 80Npochl:
UTo Takoe BaKLUHbI?
[MepeunicnuTe peaklii UMMYHUTETA, KOTOPbIe MOyUM/Id HauboJblliee pUMeHeHHe?
Kaxkue a30T¢huKcaTops! B/SIOTCS BO30yJUTEISIMU MaC/ITHOKAC/IOTO OPOXKeHUs ?
KakoBa poJib pas/oskeHus KleTuaTKU B KPYrOBOPOTax BelecTB?
B Kakux Mpou3BO/CTBaxX MPUMEHSIeTCS CIIMPTOBOe OposkeHue?
[TpuBeauTe MprMep aHa3POOHBIX MUKPOOPTaHU3MOB.
[TpuBeuTe MprMep a3pOOHBIX MUKPOOPTaHU3MOB.
Kak MoryT zielicTBOBaTh MPUPO/IHbIEe TIEHULIM/TUHBI Ha BO30yauTesneli 6osie3Heit?

PN AWM

Jlumepamypa: [1], [2], [3], [4], [5], [6].



JlabopamopHas paboma. OnpepesieHne CBOHCTB DaKTepHii, BbI/|e/IEHHBIX B UHCTYIO KYJIBTYPY

B xo/ie BbINoiHeHUs 1abopaTOpHOU pabOThI OMMCHIBAIOT XapakTep pocTa OaKTepui, IpoBepsi-
10T YUCTOTY KYJ/IbTYDHI Bbl/Ie/IeHHbIX OaKTepHii, a Takke yCTaHaBIMBAIOT MOP(HOJIOruyecKre TPU3HAKN
OakTepuii. 3aTeM [e/lal0T MOCeB OAKTepUl W3 YHMCTOM KY/bTYphbl Ha JUArHOCTUYECKHE TTUTaTeTbHbIe
cpezibl, OPOPMJISIIOT OTYET, (POPMYJIHPYIOT BbIBO/BI.

JlabopamopHasi paboma. buoxumMuueckue CBOMCTBA MHKPOOPraHM3MOB, BBIIeJIEHHBIX B
YHCTYH KYJIbTYPY

B xo/ie BbinosiHeHws1 1abopaTopHO pabOTHI Ae/aroT MOCEBHI /ISl OTpe/ieIeHHsT CaXapOoJIUTHIe-
CKHUX, TPOTEOUTHYECKUX CBOMCTB U peAyLMpYHOLel CIoCOOHOCTH MUKPOOPraHU3MOB. 3aTeM Ipo-
CMaTpHUBAIOT TIOCEBHI U IeAI0T UX OMMcaHue, (GOPMYIHUPYIOT BBIBOJ O OMOXMMHUYECKHUX CBONCTBAX
M3yuaeMoro MUKpoopraHu3sma. [lasiee rotToBsT nipernapat 6akTepuii, OKpallMBatoT ero 1o I'pamy u
paccMaTpUBAKOT 110/ MUKPOCKOIIOM, pe3y/ibTaThl (PMKCHUPYIOT B TeTPab.

Jlumepamypa: (1], [2], [3], [4], [5], [6].

Tema 6: OCHOBBI MHKPOOHO/IOTHYECKOT0 M CAHNTAPHO-THTHEHNYEeCKOro KOHTPOJIA Ha
NpeANnpUATHAX 0TPAC/IU

Jlekyus

Mukpobrosioruueckye Tokas3aTey KauecTBa X03sWCTBEHHO-TIMTHeBOW BOAbI. [loHsiTHe O ca-
HUTapHO-TI0KAa3aTe/IbHbIX MUKPOOPraHUu3Max, UX XapakTepuctuka. CaHUTapHO-TIOKa3aTe/JbHOe 3Haue-
Hue OakTepuii rpynbl KuiieuHot niasiouky (BI'KIT). CanutapHo-rurveHrueckue TpeboBaHusl, TIpe/ib-
sisisiemble CanlInH K nutheBoit Boge. MUKpOOHOIOTYeCKHii KOHTPOJIb ChIPbsl, TOTOBOMW MPOAYKLMN
Y BCIIOMOTaTe/IbHbIX MaTeprasos.

OcCHOBHble NOHSIMUs! MmeMbl: Ka4eCTBO XO35ICTBEHHO-TIMTHLEBOM BOIbI, KaTErOPUH MUKPOOHOJI0-
rMYecKux ToKa3areseil, 3HaueHue OaKTepuii TPYIbl KUIIEYHOMN MaJouKy, HOPMaTUBHO-TeXHUUeCcKast
JOKYMeHTaLs [jIs1 BOZOI0/Ib30BaHUs, MeTO/bl OUMCTKU CTOUHBIX BOJ,.

Bonpocbl 0151 CAMOKOHMPOAA:

1. [epeuncivTe KaTeropuy MUKPOOHOIOTMUeCKUX TIOKa3aTesield BOJbI.

2. C uem MOXeT ObITh CBSI3aHO HEY/IOBJIETBOPUTE/ILHOE KAaueCTBO BO/IbI?

3. Knaccudukaiiysi Bozibl o npejHa3HaueHUIo.

4. HopMupyeMbie moKa3aTey BOJbI.

5. Ha uyro HampaB/ieHa OLIEHKa KauecTBa BOABI T0 CAaHUTAPHO-3ITH/I€MHOJIOTHUECKIX
JlaHHBIM?

6. [epeunciure CaHUTAPHO-TIOKA3aTe/bHbIe MHKDPOOPTaHU3MBbI B BOJIE
1LIeHTPa/IM30BaHHOTO XO3SIiCTBEHHO-TIMTLEBOTO BOAOCHA0KEeHHSI.

7. Ocobennocty oTbopa 1pob Bop! [/t MUKPOOHOIOTHUECKOT0 KOHTPOJISI KaueCTBa.

JlabopamopHasi paboma. Onpepe/ieHHe Ko/IHYeCTBA 0aKTepuii HA MOBEPXHOCTH 000py/[0-
BaHHsA, PyKax MeTO/[0M CYeTa KOJIOHUH

B xo/ie BbIMO/HEeHUs 1ab0pPaTOPHOM pabOThI MPOBOASAT aHA/IM3 CMBIBOB C TEXHHUECKOO 060py-
JIOBaHUsl, C PyK U caHoexabl. POPMyNIUPYIOT BBIBOJ, U COCTABJSIFOT OTUeT T0 pe3y/ibTaTaM pa-
60TBHI.

JlabopamopHas paboma. MUKpPoOHO/I0rHYeCKoe HCCIeJOBaHUE BO/IbI

B xoze BbIMoiHeHUs 1abopaTOpHOA paboThl M3yuaroT IpaBuia OTO0p mpob /s caHU-
TapHO-0aKTepHOJIOTHYeCKOT0 HWCC/IefoBaHusl Bofpbl. [lanee ompefenstoT oOijee KOJIAYECTBO
MHKPOOOB B Bozie (0611iee MUKpoOHOe unciio); Coli-TUTp Bo/bl; KpOMe 3TOTO OlIeHHUBAIOT Kave-
CTBO BO/Ibl B CAHUTAPHO-TUTHEHUUeCKOM OTHoIeHuu 1o Coli-tutpy. @opMyMpylOT BBIBOJ U
COCTaBJISIFOT OTYET 10 pe3y/bTaTaM paboThI.

Jlumepamypa: [1], [2], [3], [4], [5], [6].



5 YueOHo-MeTOAMYECKOE 00ecrieyeHue JIsi CaMOCTOATETbHOM PadoThl 00yYaroIUXCs

5.1. BHeayoumopHas camocmosime/ibHasi paboma cmyoeHmoes

B 1jesiom BHeayiUTOpHasi caMOCTOsITe/IbHasi paboTa CTy/leHTa TpyU U3yueHUH Kypca BKJTFOUaeT B
cebst creaytomye BUzpbI pabor:

— npopaboTKa (M3ydyeHue) MaTepHasioB JIEKIUH;

— YTeHHe U 1popaboTKa peKOMeHZ0BaHHOW OCHOBHOM U JOTIOTHUTETbHOU TUTepaTyphl;

— MMO/IrOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

— MOWCK ¥ TTpopaboTKa MatepranoB u3 VIHTepHeT-pecypCoB, HAyUHbBIX MTyO/IMKALIM;

— MO/IrOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— TMOATOTOBKA K TeKyIlleMy U UTOrOBOMY (ITPOMEXXYTOUHasi aTTeCTalls) KOHTPOJIKO 3HaHUM 10
JUCLIUIIIHE.

OcHOBHast 10JIs1 CAaMOCTOSITe/TbHOM PabOTHI CTYIEHTOB MIPUXOIUTCS Ha MOATOTOBKY K labopaTop-
HbIM paboTaM M UX 3allliTe, TeMaThKa KOTOPBIX MOJIHOCTHIO OXBaThiBaeT cofep)kaHue Kypca. Camo-
crosiTenibHasi paboTa 1Mo TMOArOTOBKe K 1abopaTOpHBIM paboTaM M WX 3alljUTe TpeArosaraeT yMeHue
paboTath ¢ iepBUUHOM HH(MOpPMalLIeH.

CamocmosmenbHas paboma no pasoesny 1:

PaboTa ¢ KOHCITEKTOM JIEKIUM U PeKOMeHJ0BaHHOM iuTepaTypoi (1 ¥ I0mo/THUTe/IbHAs).

[TogroTOBKA MaTepwaaoB K KOHTPOJILHOMY OIMPOCY IO HW3yUeHHBIM TeMaM, J1abopaTOpHBIM
3aHSITUSIM, TeCTOBBIM MTPOBePKaM 3HaHUH, 3aljuTe abopaTOpHbIX paboT, Auasoram C rperojaBaTesiemM
Y yuaCTHUKaMU MPOBEPKU 3HAHUM 1epBoro pas/esna.

CamocmosimenbHas paboma no paszoeny 2:

PaboTa ¢ KOHCIIEKTOM JIEKLIUH ¥ peKOMEeH/I0BaHHOH JIuTepaTypoit (1 1 AONoIHUTeIbHAS).

[TogroToBKa MarepuaaoB K KOHTPOJILBHOMY OIMPOCY IO HM3yueHHBIM TeMaM, J1abopaTOpHBIM
3aHSITUSIM, TeCTOBBIM ITPOBEPKAM 3HAHUH, 3aluTe 1TabopaTOPHBIX PaboT, Auasoram C MpernoiaBaTesieM
Y yYaCTHUKaMM MPOBEPKU 3HAHUM BTOPOro paszera.

6 DoHA OLIEHOYHBIX CPE/ICTB /ISl MPOBe/JeHHs MPOMEKYTOUHOH aTTeCTaliii 00yUJaromuxcs
Mo JUCHUIL/IHe

®oH/, OLEHOUHBIX CPEJCTB [jis MPOBeJeHHs] MTPOMEXYTOUHOW aTTeCTalui O0yuaroIuxcsi 10
mucuuriiHe «O61iass MUKpPOOHO/IOTHsT 1 MUKPOOHMOIOTHsI» TIpeJiCTaB/ieH B MPUJIOKeHUU K paboueit
TporpamMMe AWCLUTUIMHBI ¥ BK/TFOUaeT B ce0st:

- TlepeyeHb KOMIIeTeHIIWI ¢ YKa3aHHeM 3TarioB uX (\oOpMUPOBaHUs B TIpOLiecce OCBOeHHs1 00pa3o-
BaTe/IbHOM NIPOrPaMMBbl;

- OmMMCcaHUe TIOKa3aTesied W KpUTepueB OLIeHWBaHWsS KOMITeTeHLIMH Ha pa3/IMuHbIX 3Tarax MX
(opMHpOBaHUS, OMMCAHKe IIKa/l OLjeHUBaHNS;

- TUTIOBbIE KOHTPOJIbHBIE 3a/laHUs WM MaTepuasbl, HeoOXoJuMble /I/Is1 OLeHKW 3HaHWM, yMeHUH,
HaBBIKOB U (W/IM) OMbITA [IeITeTbHOCTH, XapaKTepPU3YIOIUX 3Tarlbl (HOPMUPOBaHUS KOMIIETEHIHIA;

- MeToANUYeCKHe MaTepHasibl, OTpeJesistolye TIPoLieyphl OLleHUBAHUs 3HAHWM, YMeHW, HaBbI-
KOB U (W/T1) OTIbITA /IeSITe/TbHOCTH, XapaKTePU3yHOLUX 3Tarbl (HOPMUPOBAHUS KOMITETEHIIHH.

Bomnpocsi 15 nipoBejeHNs MPOMEXYTOUYHON aTTeCTALUH M0 AMCHUILIUHE
1.ITpeamMeT U 3ajauil MUKPOOHOJIOTHH.

2. 3HaueHHe MUKPOOPTaHW3MOB B ITPHUPO/JHBIX MPOLIECCaX U UeTI0BeUeCKOH JesTeTbHOCTH.
3. MeTozib1 MUKPOOHOIOTUH



4.VicTopust MUKPOOHOJIOTHH.

5. OCHOBHbI€ HarpaB/ieHUsI COBpeMeHHON MUKPOOHOIOTUH.

6.Crnioco6s1 knaccudrkaryy MUKpobronornyeckux 0066ekToB. OCHOBHBIE TPYIITBI MUKPOOpPTa-
HU3MOB

7.EavHBIN TI71aH CTPOeHUsI OMO/IOTMYeCKUX CHUCTEM M THITbI KJIETOUHOM OpraHu3alivu.

8.CTpoeHue 1 K1accUpUKaLysi BUPYCOB.

9.@opMbI 1 pa3Mepbl OaKTepuid.

10. CtpykTypa 6aKTeprasbHOM KITeTKH.

11. CrpykTypa u Knaccudukanys rpubos.

12. Crpoenue U KnaccryKaLys NpoCTenIInX.

13. OcHOBHBIE METO/IBI M3yueHHs1 MOP(}OJIOTUK MUKPOOOB.

14.XumMrueckuii coctaB OakTepuid.

15. Metabosm3M MUKPOOPraHU3MoB. bruoxumMuueckoe eJMHCTBO MUKPOOPTaHU3MOB.

16. ®epmenTsl OakTepuii. Kiaccudukaiysi hepMeHTOB. MeXaHU3M JeUCTBUS.

17. Turanue 6akrepuii. Turbl mutanys. PakTopel pocta. MexaHW3MbI TTUTAHMYS.

18.PocT 1 pa3MHOKeHHs1 OaKTepUil.

19. TpeboBaHsi MUKPOOPTaHU3MOB K ITUTATE/IbHBIM CPeZlaM.

20.Knaccudukanys nuraTe/ibHbIX Cpef,.

22. Cnioco6bl Ky/IbTUBUPOBAHHSI MUKPOOPTaHHU3MOB.

23. KynbTuBupoBaHUe OaKTepHil.

24. Metopb! cTepyunu3anyu. [JesnHgpexiys.

25. CriocobObl XpaHeHUs] MUKPOOHBIX KYJIbTYP.

26.CMeraHHbIe ¥ YUCThIe KYIbTYPbl MUKPOOPTraHU3MOB. CrioCcOOBI IO/TyYeHHsT UUCTBIX

KYJIBTYP.

27. OcobeHHOCTH pocTa MUKPOOHO¥ IOy ISILUY B ITEPUOJUUECKOM U HelTpephIBHOM

KYJIbTYype.

28.AHTUMHUKPOOHBIE areHThl. AHTHOUOTHKHY.

29.0cobeHHoCTH (hri3U0IOTHY TPUOOB 1 TIPOCTEMILINX.

30. KynpTuBHUpOBaHue BUPYCOB.

31.PerpoyKiust BUPYCOB.

32. Bupycsi 6akrepuii (bakreprodarn).

33. OCHOBHBIE TOHATUS T'eHeTUKN MUKPOOPraHU3MOB.

34. O6meH reHeTHUeCKOW WH(OPMAaLel Y POKapuoT.

35. TIpotiecc auccoryaim y 6akTepuii.

36. 'eHeTHuecku MOAN(ULIMPOBAaHHbIE MUKPOOPIaHHU3MBI.

37.0cobeHHOCTH reHeTUKH BUPYCOB.

38.ITonsTre MH(EKLYs. YUaCTHUKHA MH(EKLIMOHHOT 0 MpoLiecca.

39.Craanu nHbeKIMoHHOTO rpoiiecca. CBoMCTBa MUKpPOOa.

40.ITaToreHHble, YCIIOBHO — MaTOTeHHbIE U HeraToreHHbIe (canpoduThl) MUKPOOHI.

41. XapakTepHble 0CO0€HHOCTU WH(EKIIMOHHBIX O0e3He.

42 .MexaHU3Mbl, ITyTH U (PAKTOPHI Nepesjaur UHQEeKLNH.

43. Tlonsitrie 06 UMMyHUTeTe. BUabl UMMyHUTETA.

44. TTuiieBble UHQEKIUU.

45.1Iu1ieBbl OTpaB/IeHMUS.

46. PacnipocTpaHeHye MUKPOOPraHU3MOB B OKpYJKarolleu cpefie.

47. MukpodJiopa moYBHI.

48. MukpodJiopa BoAbI.

49. MukpodJsiopa Bo3zayxa.

50.Mukpodopa nNpoAyKTOB MUTaHUSI.

51. BnusHue (akTOpOB OKpYy»Karoljeil cpe/ibl HA MUKPOOPraHH3Mbl.

52. [leiicTBre HU3NUECKUX, XUMHUUECKIX 1 OMO/IOTMUecKrX (haKTOpOB.

53.MuKpobuonoruyeckuii KOHTPOJIb BO/IbI, TIOUBBI, BO3/lyXa U MpeMeToB 001xo/a.



54.MuKpOoOHOIOTHUeCKHA KOHTPOJIb TIPOJYKTOB MTUTAHHUS.

55.TTpo6siemMa 3arpsi3HeHUst IPUPOIHBIX CUCTEM U BO3MOXXHOCTH CAMOOUHITIEHMUSI.

56. I'mobanbHbIe LIWK/TBI OCHOBHBIX OMOTeHHBIX 3/1eMEeHTOB (yT/1epo/ia, a30Ta, cepsl, pocdopa,
)Kenesa u fp.)

57.CoBpeMeHHbIe TIPeZCTaB/IeHNsI O PO MUKPOOPTaHMU3MOB B 3BO/IOLMN 6rocdepsl. Teopust
cuMmbuoreHesa. ['umnoresa o 3apoXx/jeHUU XKU3HU BHE 3eMJIH.

58. ITpeamert u 3a/1aunt OMOTEXHOJIOTHH.

59.Vctopusi 6MOTEXHOJIOTHH.

60.00beKTHI ¥ TIPOLIeCChl B OMOTEXHOJIOTHH.

61. 'eHeTHUecKasi UH)KeHepUsi B OMOTeXHOJIOTHH.

62 .IlyTu coBepIIIeHCTBOBaHNSI MUKPOOUO/IOTMUECKUX TTPOU3BOZICTB.

63.IIpuroroBneHune NUILeBbIX IIPOLYKTOB C TTOMOLL[bI0 MUKPOOPTaHU3MOB.

64.IIpyuroroBneHre KOPMOB 11 CeIbCKOXO035IMCTBEHHBIX )KUBOTHBIX.

65.MuKpoopraHu3msl — [POAYLIEHTbl UHAUBH/Ya/IbHbIX Bel|eCTB.

7 PexomeHyemas iMTeparypa

OcHogHas Aumepamypa
1. T'yceB M.B. Mukpo6uonorusi: yaueoHuk. — M.: Akagemusi, 2003. — 464 c. (87 3k3.)
JlonoaHumenbHas aumepamypa

2. Mapmy3oBa JI.B. OcHOBbI MUKPOOHO/IOTHH, CAHUTAPUH U TUTHEHBI B TIMILIEBOM MTPOMBILLIIEH -
HOCTH: yueOHUK. — M.: Akagemusi, 2003. — 136 c. (25 3K3.)

3. Kum N.H. Mukpo6uosorusi mepepab0TKH BOJHBIX OMOJIOTMYECKUX PeCypcoB: yueb. moco-
Oue. — M.: Mopknura, 2015. — 349 c. (74 3k3.)

4. ViBuaroB A.JI. XviMusi BoJpl 1 MUKpoOHoiorus: yueoHuk. — M.: UTHOPA-M, 2006. — 218
c. (23 3x3.)

5. TIpakTuKyM 110 MUKpobuosioruu: yue6. mocobue/ moz pen. A.U. HerpycoBa. — M.: Akaje-
musi, 2005. — 608 c. (10 3K3.)

8 IlepeueHb pecypcoB HH()OPMALIOHHO-Te/IeKOMMYHHUKAIMOHHOM ceTH «/IHTepHeT»

6. Mukpo6uosnorus [ DnekTponHbIii pecypc]. — URL: http://www.microbiologu.ru/

7. MukpoObl u yesioBeK [ONeKTpOHHBIN pecypc]. — URL:
http://www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
8. Crtpoenue KJIeTKU IIPOKapUOT [ONeKTpOHHbBIN pecypc]. — URL:

http://medbiol.ru/medbiol/microbiol/000f9cdf.htm

9 MeToauuecKue yKa3aHHuA /I 00yUYarOI[UXCA M0 0CBOEHHIO JUCIUILIMHBI

MeToyiKa npeno/iaBaHus JaHHOW JWCLMIUIMHBI TIpeJoiaraeT yTeHue JeKL|i, NpoBeJieHre Jia-
OopaTOpHBIX 3aHATHM, IPYIIOBLIX U WHAWBHAYaIbHBIX KOHCY/IbTALMN 110 OT/AeIbHBIM BOTIPOCAM JIUC-
mruiiHbL. [IpesycMoTpeHa camocTosiTesibHasi paboTa CTYZI@HTOB, a Tak)Ke TPOXOyK/AeHre aTTeCTaly-
OHHBIX UCIIBITAHUM [IPOMEXXYTOUYHOU aTTeCTallyu.

Ha nekuusix paccMaTpyBarOTCs TaKKUe BayKHbIE pa3/ie/ibl MUKPOOMOIOTHH KaK: UCTOPUS Pa3BUTHS
MHUKPOOHOIOTHH KaK HayKu; MOp(osiorus, cucrematrka, Gu3noiorus MUKPOOPTaHU3MOB, UX KY/IbTH-
BHUPOBaHMUe; B/IMsIHKE ()aKTOPOB Cpe/ibl HA MUKPOOPIraHW3Mbl; POJ/Ib MUKPOOPraHM3MOB B OKPYKaroLLlei
cpefie, a TakKe MCI0/Ib30BaHUe MUKPOOPTraHW3MOB B Pa3/IMUHbIX OTPAC/IAX POMBIILIIEHHOCTH.

Llesibto TIpoBe/ieHUs1 1aOOPaTOPHBIX 3aHSTHM SIBJISIETCS 3aKpervieHHe TeopeTUYecKUX 3HaHWUM


http://medbiol.ru/medbiol/microbiol/000f9cdf.htm
http://www.mikrobiki.ru/mikroorganizmy/mikroorganizmy-v-zhizni-cheloveka
http://www.microbiologu.ru/

CTY/I€HTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSIX ¥ CaMOCTOSITe/TbHO. 3aHSATHS
7abopaToOpHOTO THUIA BK/IIOYAIOT B Ce0si CieyIOI[He JTambl: U3yueHne TeopeTHuecKoi yactu yabopa-
TOPHOM pabOThI; KOHCIIEKTIPOBAHMe XO/Ia BBITIONIHEHUsT 1a00paTOPHOM paboThl ¥ MMPOBe/ieHNe ee KC-
TIepUMEHTA/IbHOM UaCTH; BBITIOJTHEHHE He0OXOJUMbIX PUCYHKOB; 0(hopMIIeHHEe OTUeTa O MPOAeTaHHON
paborte; 3amura 1abopaTopHoii paboThl. [Is1s1 MOATOTOBKY K 3aHATHSIM /1aD0paTOPHOTO THTIA U 3aIUTHI
BBITIOJTHEHHBIX J1TA00PaTOPHBIX PaOOT CTYAE€HTHI BBITIOMHSOT POPA0OTKY METOAMYECKUX YKa3aHWUH IO
BBITIOJTHEHHIO /1Ta00paTOpPHOM paboThl, yesnsis 0co00e BHUMaHKe Lie/isiM U 3aladaM, TeOpeTHUecKoi ua-
CTM W TIOPSAKY BBITIOJHEHUsS J1labopaTOpHOW pabOoThI; KOHCIIEKTUPOBAHWE WCTOYHUKOB; pPaboTy C
KOHCIIEKTOM JIEKL[MM, [IPOCMOTP peKOMeH/lyeMOH JIMTepaTypBbl.

[Tpu u3yveHnU AUCIUTIIMHBI UCIO/b3YIOTCS MHTEPAKTUBHBIE METO/[bI 00YUYeHUs], TAKKe KaK:

1. Jlekumsi:

— JIeKIMs-BU3ya/u3alsi — ToZiauya MaTepuaja OCYIIeCTB/SeTCS CPeJCTBAMH TeXHUYeCKHX
cpezcTB 00yueHHs: C KpaTKUM KOMMEHTHPOBAaHUEM [eMOHCTPHUPYEMBIX BU3ya/lbHBIX MaTeprasos (Tipe-
3eHTaLui).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOo/| 00y4eHUsI ¥ pa3BUTHsI CTIOCOOHOCTEH K OBJIa/IEHHIO JIeATeTbHOCTBIO TIPOBe/IE -
HUSI XUMHUECKUX 1ab0paTOpHBIX MCC/e 0BaHUNA. VIHTeHCMBHasE paboTa BO BpeMsi TDEHHHTa MTOMOraeT
JOCTUYb BBICOKMX Pe3yJIbTaTOB 3a KOPOTKHI CPOK, a TOC/IeAyoIasi CUCTeMa TI0C/ie TPEHUHTOBOT'O CO-
TIPOBOXK/JeHHs 0OecrieurBaeT Ha/le)KHOe 3aKpervieHre MaTeprasa

— paboTa B MajbIxX rpymax obecrieurBaeT aKTHBHYIO M03HABaTebHYIO esATebHOCTb 00yuaro-
IIMXCs1, IPeJyCMaTpyUBaeT pacrpesienieHre 0053aHHOCTeN MeXXAy HUMH, UCTIOJIHUTEIbHYI0 U OpraHHt-
3aTOPCKYI0 MHUIMATHUBY, aKTya/IM3al10, KaK OMbITa CAMOCTOSITE/IbHOM /IesiTe/TbHOCTH, TaK U COBMECT-
HOM pabOTHI TIO BBITIOTHEHHIO Tab0PaTOPHBIX paboT, UTO COT/IACyeTCs C peamrsMH MpodeCCHOHATBHOM
JesTeIbHOCTUA OyIyLIUX CIIeIUaiCTOB.

10 KypcogBoii npoekT (pabota)
BrbinonHeHne KypcoBoro mpoekTa (paboThl) He ITpeyCMOTPEHO YUeOHBIM MJIAaHOM.

11 Ilepeuenr MH(pOPMALMOHHBIX TEXHOJ/IOTHH, HUCMO/Ib3yeMbIX NMPH OCYLIeCTBJIEHHU 00-
Pa3oBaTe/IbHOr0 MpoIecca Mo AUCHHMIUINHE, BK/IIOUYas MepedyeHb NPOrpaMMHOro obecrieueHusi 1
HH(OPMaLMOHHO-CIIPABOYHBIX CUCTEM

11.1 IlepeueHb uHGPOPMAYUOHHBIX MeEXHO/102Ull, UCNO/Ib3yeMbIX NpU ocyujecmesneHuu 00-
pazoeameibHO20 npoyecca

— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/iCTaB/IeHHbIe B 1. 8 paboueil MporpaMmsi;

— MCII0JIb30BaHue C1al/I-Tpe3eHTaLui;

— WHTepaKTUBHOe 00I1jeHre C 00yJarolUMHIC U KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2 ITepeuenb npozpammHo20 obecneueHusl, UCNO/Ib3yeM020 NpU ocyujecme/ieHuu odpasoea-
me/ibHO20 npoyecca
[Tpu ocBOEHMY JUCLMTUIMHBI UCTIOb3YeTCs IMLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:
- omepalyoHHble cucTeMbl Astra Linux (w1 mHasi onepaliMoHHasi CUCTeMa, BK/IOUYeHHasl B

peecTp 0TeueCTBeHHOI'0 TIPOrpaMMHOT0 obecrieueH s );

- KOMIUIeKT opucHBIX rporpamm P-7 Oduc (B cocTaBe TeKCTOBOTO IMPOL[ECCOPA, MPOrPaMMbl
paboTbl C S7€KTPOHHBIMU Tab/WIAMH, TIPOTPAMMHBIE Cpe/ICTBa PpeAaKTUPOBAaHUSI U
JIeMOHCTPALUM Mpe3eHTalui);

- TIporpaMMa MpOBepKH TeKCTOB Ha TIpeJMeT 3aMMCTBOBaHUS « AHTUTIIAarHaT».

11.3 Ilepeuenb uHpOpMayuUOHHO-CNPABOYHBIX CUCTEM



— CripaBoYHO-TpaBoBasi cucteMa KoHcynbranT-nmtoc http://www.consultant.ru/online
— CripaBOYHO-TpaBoBasi cucrema ["apaHT http://www.garant.ru/online

12 MaTepuanbHO-TeXHUUECKOe ofecreueHHe AU CIUIITHHbBI

17151 IpoBe/ieHus1 3aHATUM JIEKLMOHHOTO TUIA, IPYMIOBBIX U UHAUBU/Ya/IbHBIX KOHCY/IbTALIMH,
TEeKYI[ero KOHTPOJISI ¥ TIPOMe)KYTOUHOM aTTeCTalliy UCTOb3YIOTCs yueOHble ayauropuu 6-507, 6-519
C KoMIuieKToM yuebOHo# mebenu. T1pu mpoBeseHnn 1abopaTopHBIX paboT MCIOIB3yeTcs 1TabopaTopust
3K0JIoruH, 6ronorur U MUkpobuosiorun — ayauropusi Ne 6-506 Ha 11 mocajouHbIX MeCT € 060pyAoBa-
HueM: MUKpPOCKoTbl «k BUOME/I-1», mpubopsl rurpomerpsl BUT-1, BUT-2; KOMIUIEKT MUKpOIIperapa-
TOB (aHaTOMUUECKHX, 300/I0TMUeCKUX, 60TaHUUeCKHX); Habop 1o ob1ijelt 6uonmoruu; pubop /s cueta
KOJIOHWM; aBTOK/JaB aBTOMAaTHMUeCKWN TOpM30HTasbHbIM Tattnauer; MIUTKWA 3/1€KTpPUYECKHe; BeChl
BJIT3-150 TeH30MeTpuueckue; BojoHarpeBarenb Tepmekc; auctuinarop [13-4M; kamepa Ludposas -
okymssp [ICM-130 (mnst MUKpOCKoTia); obsyuaTesib Oakrepuldanbii (permpkysstop) ObH-2-15-01;
TepMocTaT cyxoBo3ayiHbii TC-1/80 CITY; mikad cyxoBosayiunsiii [IIC-80-01; xonoaunsHuk STINOL;
XonmogqubHUK Pozis-149; mkad BBITSHKHON; MHCTPYMEHTBI (MIJIbI TIPeriapoBasbHbIE, TIET/IH MUKPOOHO-
JIoTUUecKue, MUHLETHI, JIyra U Jp.), Matepuansl (OUHTHI, BaTa, OyMara GpuibTpoBaHHasi, TpyOKU pe3u-
HOBBIE U [Ip.), MaboparopHas nocyza (vamwkuy IleTpy, mMpoOUPKH, TIMITETKH, CTIMPTOBKH, KOJIOBI, MEH-
3yPKH U [Ip.), XUMHUYECKHE PeaKTHBBI.

Iy camocTosATeIbHOM PabOThI 00YYaIOLIUXCsl UCTIONb3yeTcsl KabuHeThl 6-522; 060pymoBaH
KOMII/IEKTOM yueOHOU Mebesiu, IByMsi KOMITbIOTeDaMH C IOCTYTIOM B WH(POPMAaLIMOHHO-TeJIeKOMMYHH -
Kal[IOHHYIO0 ceTb «VIHTepHeT» M B 3/IEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTeIbHYI0 CPeJly OpraHHt-
3aLUn.

TexHuueckue cpeactBa oOyueHWsi i TIpefCcTaBieHUs yueOHOW WHQOpPMany BK/IOYAIOT
ayJUTOPHYIO JJOCKY, MyJIbTUMeIUitHOe 000pyZoBaHKe.

[lpy W3yueHWM [UCLMIUIMHBI WCTIONb3yeTcs: Oubmmoreunsii ong Kamuat[ ' TY: yuebnukwy,
yuebHbIe ocobusi, repuoAuyeckue >KypHasibl, 37IeKTPOHHBINA pecypc; pa3ZlaTOuHbld MaTepuas (TecThbl,
JIOKJIa/Ibl O COCTOSTHUM OKpY>Karollei cpe/ibl, HOpMaTUBHO-IIPaBOBbIe JOKYMEHTHI U Jp.).


http://www.garant.ru/online
http://www.consultant.ru/online

Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme
Jlono/THeHNs U U3MeHeHHsA B padoueil mporpamMme 3a / y4eOHbIN roj,

B pabouyro nporpammy mo avcruriiHe «O011as MUKPOOHOIOTHSI 1 MUKPOOUOJIOTUsD» [I/IsI HarlpaBJie -
Hus oArotoBky 19.03.03 «IIpoayKThl MUTaHUS KMUBOTHOTO MPOUCXOXKIEHUS» BHOCSTCS CJ/IeyIOLLUe

JOIIOJIHEHHWA U U3MEHEHMUA:

,Z[OHOJIHEHI/IH 1 U3MeHeHHA BHeC

(momxHOCTb, ®.1.0., MoAHUCH)
Pabouast mporpamMMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« _» 202 r.
3aBeyto1uii Kadeapoit

(Toamumch) (®.1.0.)



