®EIEPAJIEHOE T'OCY/JAPCTBEHHOE BIODKETHOE OBPA30BATEJ/IBHOE YUPEXIEHNE
BBICIIIET'O OFPA30BAHUSA
«KAMYATCKUM 'OCYJAPCTBEHHBIN TEXHUUECKUY YHUBEPCUTET»
(®I'BOY BO «Kamuat'TY»)

HAYUYHO-OBPA30BATEJIBHBIN IIEHT «3KOJIOT'MS U IIPUPOJOITIO/IB30OBAHUE»

Kadenpa «DKon0rus 1 rpUupoioTIoib30BaHHE

YTBEPXIAIO
pykopogurens HOLT 311

# /Kmamosa A.B./
«7> o7 2025 T.

PABOYAS ITPOT'PAMMA JTVCIUATITMHBI

«<MHUKPOBUOJIOT'UA»

HaITpaB/ieHue MOArOTOBKH
05.03.06 DKo/0rys ¥ NPUPOOII0/IL30BAHHE
(ypoBeHs 6akanaBpuara)

TIPOQUIIB:
«TIpHUpOo/IONIOIb30BaHIE H 0XPaHa OKDPYIKAIOIEH Cpejbl»

ITeTpornasioBcK-KaMuaTCKIH,
2025



Pabouass mporpamMma o pguciuiumiHe «MuKpobuonorus» cocrasneHa Ha ocHoBaHuu ®I'OC BO

Harpas/ieHus 1orotoBku 05.03.06 «3Ko/10rus ¥ NPUPOAOII0Ib30BaAHHE .

CocraBures paboueli IporpamMMel: -
Iouent xadenper 311, k.6.H. ﬂ) Aspnorenko B.T

Pabouast mporpamMmMa paccCMOTpeHa Ha 3aceiaHuH Kadepsr 11

A 07 2025 r., mpotokon Ne 7

W. o. 3aBepyromero kadenpoit SI1
29 O7 2025, / é@]} Aspomenko B.T.




1. Iesn u 3ajaun U3ydeHusi yueOHOU JUCIUTIHHBI « MHKPOOHO/I0THsi»

Llenb n3yueHus JUCIUTIIMHBI — (POPMHUPOBaHMEe 3HAHHWM 10 MUKPOOUMOIOTUU M YMEHUU UC -
TI0/Tb30BaHUS MTOTyUeHHBIX 3HAaHUU [ IPaKTUUeCKol paboTkl B 06/1aCT MUKPOOHO/IOTUUECKUX HC-
C/ieJOBaHUM.

3ajauy AUCLIMIIIAHBI:

— U3yUWTh CUCTEMATHKY, MOp(dosiorrio, (hHU3UO0IOTHIO, U MeTabo/MUeCcKre TPOLeCChl U pa3-
MHO>KeHHe MUKPOOPTraHU3MOB;

— U3YUYUTh OCOOEHHOCTH BJIUSTHUS (PAKTOPOB Cpe/ibl HA MUKPOOPTaHU3MBbI;

— PacCMOTpPeTb MeTO/I0/IOTHI0 ¥ METO bl MUKPOOMOIOrHUeCKUX NCC/IeI0BaHMUIT;

— TMOTYYUTh HABBIKK TTPOBeIeHUst MUKPOOHOIOTMUeCKHUX UCCIIe/JOBAaHUM;

— U3YUYUTb MUKPOOUMO/IOTHIO TIPUPOAHBIX CPef.

2. TpeboBaHMs K pe3y/IbTaTaM 0CBOEHUsI AUCIUILTHHBI

[Tporjecc u3yueHus: AUCLIMITIMHBI HarpaB/ieH Ha ()opMUpOBaHUe NMpodecCroHaTbHOU KOMITe-
TeHLUU:

—criocobeH NprUMeHsITh 0a30Bble 3HaHUS (PyH/aMeHTa/IbHbIX paszlesioB HaykK O 3eMJie, eCTeCTBeH-
HOHAYYHOT'O ¥ MaTeMaTH4YeCKOT0 IMK/IOB TIPH pellieHrH 3a/jau B 06/1aCTH 5KOJIOTUH U TIPUPO/IOTI0NB30-
BaHus (OITK-1).

[Tnanupyemsble pe3y/bTaTbl 0CBOEHUS PAKTUKU, COOTHECEHHBbIE C TJIaHUPyeMbIMU pe3yJ/ibTaTa-
MU OCBOeHUs1 0Opa3oBaTe/IbHOM MPOrpaMMBbl, Tpe/iCTaB/IeHbl B TabuLe.

Tabsuija — [TnaHUpyeMble pe3yabTaThl 00yUeHHs 110 AUCLIMIIIMHE, COOTHECeHHbIe C YCTaHOB/IeHHBIMU

B ITporpaMMe OakajiaBpyaTa MHIUKATOpaMH JOCTHXKEHUsT KOMITeTeHI M
Koa 1 HauMeHOBaHHe

Kop Inanupyemslii pesyastar 00y- | Koj nmokasa-

HaumeHnoBanue HWH/KAaTopa /{0CTH-
KOMIIe- YeHUs TeJIsl 0CBOe-
KOMIIeTeHI[UH JKeHHUsI
TeHIH 10 AMCLMIUINHE HUS
(OIIK-1) CrniocobeH rpume- W[T-Lonk.: 3HaeT 3HaTb:
HATL 6a30BbIe OCHOBHDIE 3aKOHEI —OCHOBHBIe 3Tankl ucropuueckoro | 3(OIIK-1)1
3HaHUs QyH/a- (yHIAMEHTa/IBHBIX pa3BUTHsI MUKpoOuoioruy;
MEeHTa/IbHbIX pa3- HayK 0 3emse, ecre- | — 3HaueHue MuKpooprawusmos B | 3(OIK-1)2
b
JleJIOB HayK O CTBEHHOHayuHbIX 1 Ma- | PMPOJHBIX TMpOLleccax W yesio-
3emiie, ecte- TeMaTHUeCKUX guciy- | BEYECKOH JesTe/lbHOCTH;
CTBEHHOHAYYHOT' O [UIMH. CBSI3AHHEIX C — METO/Ibl MUKPOOHOJIOTHH; 3(OIIK-1)3
3
Y MaTeMaThye- npodeccroHanbHoi | — CHCTEMATHKy M HOMEHK/IaTypy
CKOr'0 LJUKJ/IOB JESTEBHOCTBIO. MUKDPOOPraHHU3MOB, npuHiuns! | 3(OIIK-1)4
TIpY pellleHnH 3a- KJaccupuKauyy,  Mop(oJoruto
au B obs1actu MHKPOOPTraHN3MOB;
A NJI-20nk-1: YMeeT npu- poop ’
9KO0JIOTHU U TIpU- — OCHOBHble MeTobl u3yueHus | 3(OIIK-1)5
MEHSTb 3aKOHbI PyHZA-
POZIOTI0/Ib30BaHUS MHKDPOOPIaHH3MOB;

MEHTa/IbHbIX HayK O
3emie, eCTeCTBeHHO-
Hay4HbIX U MaTeMaTu-
YeCKUX JUCLIUTIIUH B

— miporiecchl >kusHegesTensHOCTH | 3(OIIK-1)6
MHKDPOOPTaHH3MOB;

— B/MssHHe (HaKTOPOB OKpPY’Karo-
el cpefbl Ha MHKpOObBI; cBoii- | 3(OIIK-1)7

npodhecCUOHATBEHON

CTBa OT[e/IbHBIX ee Ipe/iCTaBUTe-
JlesITe/IbHOCTH. "

Jei;
— MuKpod0py ToYBkl, BOAHL, Bo3- | 3(OIIK-1)8
Jyxa.
— BO3MOXHOCTM uX Ouoxumunue- | 3(OITK-1)9
CKOW [leITeIbHOCTU U yCJIOBUU
pa3BUTHS,

— BaxHedmme Ouoxumuueckue | 3(OITK-1)10
TIPOLIeCCh], BBI3bIBAEMblE MUKPO-
opraHusMamy;

— B3auUMOOTHoOIIeHuss Mukpoop- | 3(OIIK-1)11
TaHU3MOB C JPYTHUMHU >KUBBIMU CY-




KOA M HaAMMeHOBaHHue

Kog, HauMeHoBaHMe HHHKATOPA JOCTH- Ilnauupyemsrii pesyantar 00y- | Koj mokasa-
KOMIIe- YeHHUst TeJIsl 0CBOe-
KOMIIeTeHI[UH JKeHHUsl
TeHIMH M0 AMCLHIINHE HUSA
11ecTBaMuy;
— pOJIb MUKPOOPTaHW3MOB B 3BO-
JIFOLIMOHHOM Tpouiecce, ruro-Te3sl | 3(OITK-1)12
0 TIPOVCXOXK/IeHUH JKU3HU.
Ymertn:
-  paboraTb C MUKPOCKOIIOM; Y(OIIK-1)1
- rOTOBUTH Tiperaparel mMu- | Y(OIIK-1)2
KpPOOpraH13MOB;
- MpoBOAUTh T1oceBbl Mu- | Y (OITK-1)3
KpPOOPraHW3MOB Ha pa3/M4Hble
cpefibl W BBIAETATH  YHUCTYIO
KYJ/IbTYPY; Y (OIIK-1)4
- yMeTb Ompefie/iiTb OCHOB-
HYI0 MHKPOQUIOpY OKpYy»Karoleit
cpefb; Y(OIIK-1)5
- pasiMuarh OCHOBHbBIE TPYII-
bl MUKPOOPTaHHU3MOB; Y(OIIK-1)6
-  — yMeTb OrpeJesisiTb OCHOB-
HYI0 MHKPO(IOpY OKpYy’Karorjei
cpe-Zpl; Y (OIIK-1)7
- — OL|eHMBaTb KaueCTBO BO/bl
10 MUKPOOHOIOTMUeCKUM T10Ka3a-
TeJIsIM;
Bnagetsn:
B(OIIK-1)1
— HaBbIKaMH TIPOBeJIeHHs] MUKPO-
610JI0rMYeCKOTo aHa/IN3a;
— HaBblKaMu uieHTU(UKau Mu- | B(OIIK-1)2

KpPOOPraHMn3MoOB.

YuyebHasi gucHUIUIMHA «MUWKPOOMOIOTUSI» SBMSIETCS AUCLUTIIMHON 006s3aTe/lbHOM uYacTH B

3. MecTo JUCHUIUTHHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI

CTPYKType 00pa30oBaTe/IbHOM MPOTrPaMMBI.

4. CopepxaHue AMCIUTIIMHBI

4.1 Temamuueckuti n/1aH OUCYun/JauHbl

OuHas ¢opma obyueHus

HaumeHoBaHue pasziesioB v TeMm
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Pa3zpgen 1. Mopdosorus u pu3mosio-
rusi MUKPOOPraHU3MOB

33

[y
()]

—
[=-)

Tect

Tema 1: Mukpobuonorusi u ee o6bek-
Thl. Pa3BuTHe M COBpPeMEHHOEe COCTOS-
HHe MUKPOOHOIOTHH.

10

Ormpoc,
BBITOJI-
HeHue 1
3amura
nabopa-
TOPHOM
paboThI

Tema 2: Mopdosorus U cucTeMaTHKa
MHKDPOOPTraHW3MOB.

14

Onpoc,
BBITIOJI-
HeHUe U
3aluTa
nabopa-
TOPHOU
paboThl,
BBITIOJI-
HeHUe
TpaKTH-
YeCcKUx
3a/laHUM

Tema 3: HacnegcTBeHHOCTb U U3MeEH-
UYMBOCTb MUKPOOPraHu3MoB. Pu3noJo-
r'Usi MUKPOOPraHU3MOB.

12

Onpoc,
BBIITOJI-
HeHUe U
3ammuTa
nabopa-
TOPHOMN
paboThl,
BBIITOJI-
HeHue
MIPaKTU-
YeCcKUx
3a/laHuM

Tema 4: PocT ¥ Ky/JbTUBUPDOBaHUE MU-
KPOOPraHu3MoB

12

Onpoc,
BBITNOJI-
HEeHUe U
3aiuTa
nabopa-
TOPHOM
paboThl,
BBITNOJI-
HeHue
TMpaKTH-
YecKux
3a/laHUM

Pa3pgen 2. [lelicTBre (paKTOPOB BHeIlI-

39

21

10

11

18

Tect

v

TOBBIT
KOHTPOJIb

3HaHWU I10




Hel cpe/ibl M MPUCTIOCO0/IeHHE K HUM
MHKPOOPraHUu3MoB

Tema 5: Biusinue (pakTopoB BHeLIHe Orpoc,
cpeZibl HA MUKPOOPraHU3Mbl BBIIOJI-
HeHUe U
3auumra
nabopa-
TOPHOMU
14 9 4 — 5 6 paboThI

Tema 6: Yuenue 06 uHbeKIMN Orpoc,
BBITOJI-
HeHUe U
3amura
nabopa-
TOPHOM
paboThl,
BBITOJI-
HeHue
MIPaKTH-
YeCKUxX
8 4 2 — 2 4 3a/laHu

Tema 7: MukpoOHOIOTHST TIPUPOJHBIX Onpoc,
cpef, BBITIOJI-
HeHue U
3aiuTa
nabopa-
TOPHOM
paboThl,
BBITIOJI-
HeHue
TpPaKTH-
YeCcKux
16 8 4 — 4 8 3a/laHuH

3auer +

Bcero | 72 36 | 18 - 18 36

4.2 . CodepiicaHue oucyun/auHbl

Pa3pen 1 Mopdosiorus u ¢pu3no/10rusi MUKpOOPraHu3MoB
Tema 1: MukpoOuosiorusi u ee 00beKThl. Pa3BuTHE U COBpEMEHHOEe COCTOSTHHE MUKPOOHO-
JIOTHH

Jlekyus

Mukpobuosiorusi Kak Hayka. Llenb, 3agaum, cojiep)KaHue  JAUCLMIUIMHBL.  Mup
MHUKDOOPraHM3MOB B TMpupoJile. 3HaueHWe MUKDPOOPraHM3MOB B TIPUPOJAHBIX Tpolieccax U
YesiOBeUeCKOW JleATeNlbHOCTA. MeTobl MUKpoOuonorud. Kcropusi MuKpobuosioruu. OCHOBHBIE
HarpaB/IeHUs] COBPEMEHHON MUKPOOHOJIOTHH.

OcHoBHble NoHsAmMusi meMbl: MUKPOOHO/IOrHsi, MUKPOGIOpa, MUKPOOPTaHW3MbI, TIPOKapHOTHI,
3yKapuOoThl, MOP(HOSIOrUUeCKUii Mepuo/] pa3BUTHsI HayKu, (GDHU3U0JI0OTMUeCKUi epuo/| pa3BUTHSI HayKH,
MHUKDOCKOTMYEeCKHe MeTO/bl, KOHTPOJMpYyeMoe Ky/JIbTUBHUDOBaHWE, METOJbl XPaHeHUs] MUKPOOHBIX
KYJIbTYP, METO/Ibl CTEPU/IN3ALUH.



BOHpOCbl 0514 CAMOKOHmMpOoiA:

1. [ToueMy MHMKpOOpraHu3mbl, HECMOTPS Ha CBOM Majible pasMepbl, WUrParT TaKylo
CyLLleCTBeHHYIO pOJib B IIPUPOAHBIX TIpoLieccax?

2. B uem 3Hauenue pabot A. BaH JleBeHryka?

3. HazoBure ocHoBHbIe focTikenus J1. [TacTepa Kak MUKpobuoJiora.

4. [Touemy P. Koxa cuuTarOT po/joHa4aIbHUKOM MeJMLIMHCKON MUKpobuonornu? Kakos
Bksiag JI. [lactepa B JaHHYIO OTpac/ib HAYKW O MUKpPoOax?

5. KakoBo 3HaueHHe OTKPBITHS XeMOJIMTOABTOTPO(UH KakK Ccriocoba CyIrieCTBOBaHUS?

6. KakoB BK/1a/] 0TeUeCTBEHHbIX YUeHbIX B pa3BUTHE MUKPOOHOIOTUN?

7. OxapakTapu3ylTe MUKPOCKOITMYECKUM MeTOZ, UCC/Iel0BaHUsI MUKPOOPraHU3MOB

8. OT yero 3aBUCUT pa3pellaroliiasi CloCOOHOCTb CBETOBOTO MUKPOCKOTIA U KaK ee MOXKHO
TIOBBICUTB?

9. 1 Kakux Liesiel UCIoJb3yI0T 371eKTPOHHYIO U J1a3ePHYH0 MUKPOCKOIIHIO?

10. OTMeThbTe MpeuMyllecTBa U HeJJOCTaTKU (PMKCUPOBAHHBIX OKPAlleHHBIX MperapaToB B
CpaBHEHUY C TperiapaTaMy KMBbIX K/IE€TOK.

11. Kak MO>KHO TIPOCTBIM CIOCOOOM YZIOB/IETBOPUTH MOTPEOHOCTH MHUKPOOPTaHW3MOB B
MHUKpO3/IeMeHTax?

12. 11 Kakux Liesiey yaille BCero UCIoJIb3yIOTCSl HaTypa/lbHble U CUHTeTUUeCKHe CpeJbl?

13. [Touemy arap NpUMeHSIFOT KaK YTUIOTHUTeJIb TIUTaTe/IbHBIX Cpej] HauboJiee 4yacTo?

14. [TepeunciiiTe OCHOBHBIE 3Tambl IOYYeHHUs YWCTOU KyJIBTyPbl MHUKPOOPraHWU3MOB.
Kakyto rocyly ¥ UHCTPYMEHTHI CJ/le[jyeT [IPUMEeHSTh?

15. [TpuBesuTe TIpMMephl Pa3HBIX CIIOCOOOB POCTa MHUKPOOPTaHM3MOB, KOTOpBIE BBI
MoyKeTe Hab/F0aTh B MPUPO/ie U B OBITY.

16. Kak M0O>KHO ZyTUTeIbHOe BpeMsi COXPaHUTh MUKPOOHYIO Ky/IbTypy?

17. KakumMu coobpakeHUSIMH DPYKOBOJCTBYETCSI HCC/e/loBaTe/lb TIPU BbIOOpe criocoba
CTepU/IM3aL[ KOHKPETHOT0 00beKTa?

18. Kakue fe3uH(eKTaHTbl MOTYT OBITh UCIIO/Ib30BaHbI /Jisi CTEPUINA3ALIMU TIOBEPXHOCTEMN?
[IpuBenyTe IpUMepBI.

19. Kak rpaBWIbHO yTUIM3UPOBaTh MUKPOOMOIOTMUECKUI MaTepuas 1ociie 3aBeplleHust
9KCIlepuMeHTa’?

JlabopamopHas paboma. TexHuka 6e301macHOCTH ¥ PaBuU/ia padoThI B 1a00paToOpuu.

[TpoBOAWTCS BBOAHBINA MHCTPYKTAX 0 TEXHUKE 0€30TIaCHOCTH U TpaBU/Iax paboThl MUKPOOHO-
JIOTUYecKor 1abopaTopyu, U3ydyaeTcsi yCTPOHCTBO UCIOIb3yMOero B paboTe 000pyZoBaHuUs U TIOCY/bI
CTyzeHTbl 0DOPMJISIFOT KPaTKUI KOCIIEKT, TPOBOZMTCS OTPOC.

Jlumepamypa: [1], [2], [3]

Tema 2: Mopdosiorusi 4 cucTeMaTMKa MHKPOOPraHU3MoOB.

Jlexkyus

OCHOBHBIE TPYMITEI MUKPOOPraHu3mMoB. Oco0eHHOCTH CTPOeHHs KIeTOK Y TIPOKApHOTOB U 3Y-
KapuoToB. Mop@osorusi, CTpoeHue, pa3MHOXKeHHe U KjlacCU(UKalysl MPOKapUOTHBIX MUKPOOPraHU3-
MoB (6akTepwuit). @opma u pa3mepsl bakTepuil. CTpoeHre OaKTeprasTbHOM K/IeTKH: K/IeTOUHasi CTeHKa,
L[UTOIIa3Ma, OCHOBHbIE OPraHOW/Ibl K/IeTKH, OaKTepuasibHOe siipo, peCHUUKU U (uMOpuH, Karcyna u
cu3uCThIN cnoi. Criopel U criopoobpa3oBanue. Poct u pasmHo)keHHe OakTepuid. [lepros reHepayn.
Pa3MHokeHMe OakTepuanbHOM TOMy/sLUU. EcTecTBeHHasi U UCKyCCTBeHHasi Kiaccudukanusi 6akre-
puii. Mopdosorusi, cTpoeHre U pa3sMHOXKeHHE 3yKapUOTHBIX MHKPOOPraHW3MOB (MHLe/MaIbHbIe
rpubbl U Apoxoku). [TnecHeBbie rpubbl. CTpoeHWe KiieTKW U Tena rpuboB. CriocoObl pa3MHOKEHMUS.
Ipoxoku. @opma, pa3mepsl, cTpoeHre KiaeTKu. Criocobbl pasMHoKeHUsi. OCHOBBI CHCTeMaTHUKU. Bupy-
Cbl U 3HaUeHUe MX B )KU3HU uesioBeKa. bakrepuodaru. Xumuueckuii coctaB u cTpoeHue. B3aumogeii-
CTBME C KJIETKOM.

OcHOBHble NOHAMUS meMbl: OpraHeibl, HyK/Ieou |, LIMTOoI/Ia3Ma, LIMTOoM1a3MaTiyeckasi MeM-



OpaHa, K/IeTOUHasi CTeHKa, Me30COMbI, pUOOCOMBI, 3aracHble MUTaTe/TbHbIE BeIeCTBa, XKXTYTUKU, Oa-
3a/IbHOe Tesblie, IHAOI/Ia3MaTUuecKasi CeThb, BaKyOJIH, SIPO, T/, eCTeCTBeHHasl K1acCHUUKaLus, Uc-
KyCCTBeHHasi K/laCCU(UKALUs, IPOXOKH, aKTHHOMULIETHI, BUPYChI, OakTeprodary.

Bonpocbl 0151 camMoKoHmMposi:

1. B uem eMHCTBO OpraHu3aly KJIeTOYHbIX CMCTeM Ha 3emsie?

2. CpaBHUTe OpraHuU3aLyio KJIeTOK [IPOKapUOT U 3YKapuoT.

3. CpaBHute MeTabonmrueckrie BO3MOYKHOCTH MPOKAPUOT U 3YKapHOT.

4. B uem 0cob6eHHOCTh BUPYCOB KaK OMO/IOTMUeCKUX 00BHEKTOB?

5. Kakue MUKpOOpraHu3mbl MOKHO pacCMOTPETh HEBOOPY>KEHHBIM I'71a30M?

6. [TepeuncivTe MOBEPXHOCTHBIE CTPYKTYPbI POKaPUOTHYECKOM K/IeTKH Y Ha30BUTE UX
GyHKLMM.

7. [ToueMy GOJIBIIMHCTBO MPOKAPHOT HEJb3sl PA3/IMUUT 110 UX «BHEIIHEMY BHUIY»?

8. [Mepeuniciure criocobsl AuddhepeHIaliy TPOKapHOT.

9. CpaBHUTE MeXaHM3MbI JXI'YTUKOBOTO U CKOJIb3SILET0 ABUKEHUS

10.  Yro Takoe cucTeMaTviKa MUKPOOPTraHHW3MOB?

11. UeM OT/IMYaeTCs eCTIICTBEHHAs! U UCKYCCTBEHHas! K/lacCU(UKaLs MUKPOOPraHU3MOB?

JlabopamopHas paboma. CTpoeHHe MJIeCHeBBIX TPUOOB H APONOKEH.

B xo/e BbITIO/IHEHUsT TabOpaTOPHOM PabOTHI MPOBOJUTCS OTIpe/iesieHre 0COOeHHOCTeH CTpoe-
HUSI U JKU3He/|esITeNTbHOCTH TIJIECHEBBIX TPUO0B U Apoxokel. [Ipu nmpoBeHuM 1ab0paToOHOTO MCCIe0-
BaHUsI U3yYarOTCs KyJIbTYpajbHble MU MOP(OIOTHUECKHEe TTPU3HAKU MHULIETHMA/TBbHBIX TPUOOB TIIeCHe-
BBIX I'PUOOB, APOXTKEN.

Jlumepamypa: [1], [2], [4]

Tema 3: Hac/1ejcCTBeHHOCTh M HK3MEHYHBOCTH MUKPOOPraHu3MoB. PHU310/I0rHsA MHKPOOP-
raHU3MOB.

Jlexkyus

OCHOBHBIE TIOHSITHSI TEHETUKH MUKPOOpPraHu3MoB. OOMeH reHeTHuecko MH(OpMalyel y mpo-
kapuotT. CTpoeHHe W pervMKalysl TeHoMa Oaktepuii. MI3MeHUMBOCTh TeHoMa OakTepuil. MyTauu y
Oakrepuii. PekomOuHaius y 6aktepuid. Oco6eHHOCTh TeHeTHMKH BHUPYCOB. IIpoljecc Anucconmanuu y
MHUKDPOOPraHU3MOB. ['eHeTHueCcKu MOAUMUIIMPOBaHHbIE MUKDPOOPTaHU3MBI.

O6meH BeljecTB (MeTab0M3M) MUKPOOPraHu3MoB. CBsi3b aHabom3Ma 1 Katabosmsma. buoxu-
MHUeCKoe eIMHCTBO MeTaboym3mMa. XUMHUeCKuid coctaB Oaktepuil. Knaccuukanys MUKpPOOpraHW3-
MOB TI0 OTHOIIEHHWIO K KOJIMYeCTBY M KaueCTBY NHUTATeNbHBIX Cpefl. TUIbl MATAHUSI MHUKPOOPTaHU3-
MoB. DakTopbl pocTa. MexaHu3mbl nuTaHus. ®epmeHTbl OakTepuid. [IpixaHue Oakrepuii. PazmuHble
BU/IbI OpPO’KeHUsI 1 BBI3BIBAIOLIME WX MHUKPOOPraHW3Mbl. POTOCHHTE3 M 0COOEHHOCTH Pa3HbIX TPYIII
($OoTOTPOHBIX MUKPOOPraHU3MOB. POCT M pa3MHOXKeHHs MUKPOOPraHu3MoB. [TurmMeHTo0Opa3oBaHue
y 6akrepuii. OcobeHHOCTH (U3HOMOTHH TPHUOOB U MpoCcTeHIrX. PU3NOIOTHS BUPYCOB.

OcHogHble NoHsAMUsl meMbl: (EHOTHUIT, MyTalL[U¥, MyTareHbl, perapaliOHHbIe CUCTEMBI, TPAHC-
(opmaryis, TpaHCPAYKLWSL, KOHBIOTALWS, MUCCOL{MALIMS, IePOX0BaThle KOJIOHWUH, IIT/Ia/IKie KOJIOHUH,
CJTU3UCTBIE KOJIOHUH, TUIeHOMOP(hU3M, MOKOSIIHeCs (OPMBI, SHJOCIIOPLI, CTIOPYJISLHS, 3K30COPHI, Te-
HeTUYeCKu MoAu(UIpOBaHHbIE MUKPOOPTaHU3MbI, MeTabo/i3M, aHabosm3m, KatabonmsM, ¢hoToTpo-
¢bl, XeMOTpO(GbI, 00/TUraTHEIE a3PO0bI, 06UraTHBIE aHA3POOLI, (BIAKY/IbTaTUBHBIE aHA3POOLI, OpoXKe -
HHUe, [[bIXaHue,

Bonpocbl 015 CAMOKOHMPOSA:

1. [TpuBeauTe MpUMepbl HeHac/IeCTBEHHOW M Hac/le[CTBEHHOW U3MEHUMBOCTH MHUKPOOP-
TaHK3MOB.

2. [TpoaHanu3upyliTe 3HaueHWe IIPOLECCOB PEKOMOWHAIMK T'eHeTHUeCcKOro Marepuaa
TIPOKapUoT.

3. Kak miporiecc auccorpialiuyl BIMsieT Ha BbDKMBaHWE W yCTOWYMBOCTH MUKPOOHOM TOITy -
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4. UeMm sHJ0CTIOpa OT/IMYAeTCSl OT BereTaTUBHOW K/eTKU? UTO yCToHWuMBee B OKpYy’Karo-
1lel cpefie — SHZ0CIIOpA UM LUcTa?

5. Kakue rpenmyIiecTBa moyyaroT MUKPOOPTaHH3MbI, 00/1a/jafo1I[ie «KOJIJIEKTHBHBIM I10-
BeZleHueM»?

6. ITpoananu3supyuTe JOCTOMHCTBA U HefocTtatku npuMeHeHrss 'EMOM B yenoBeveckou
TpaKTHKe

7. B uem CyIIHOCTb 3HepreTHUecKoro oomMeHa?

8. B yeM cOCTOWT B3aMMOCBSI3b KOHCTPYKTUBHOIO U SHEpPreTuueckoro obme-Ha?

9. Uto Takoe «dpochopunrpoBanme»?

10.  Kakwue tuns! gochopunrpoBanus Bel 3Haete?

11. YTo MOHUMAeTCs MoJ, «OMOIOrHYeCKUM OKHUCTIEHHEM?

12.  Yro Takoe «bpokeHue»?

13. Kak Ha3bIBaeTcs rporjecc a3poOHOTO OKWC/IeHHs TJTFOKO3BI /10 YTJIEKHC/IOTO Ta-3a ¥ BO-
JIbI?

14. YTo Takoe «HEMO/HbIe OKWUC/IEHUSI» WA «OKUCIUTEeNbHble Opo)keHusi»? IIpuBe-ctu
TIpUMepBI.

15. YeM «TUNMUHBIE OPOKEHHS» OTINYAIOTCS OT «OKUCIUTETbHBIX OPOKeHUI» ?

16.  Kakue epMeHTbI MPUHUMAIOT yuacTHe B SHepreTuueckom obMeHe a3poOoB, akyibTa-
THBHBIX aHa3p0O00B, 00/MraTHBIX aHa3poOOB?

17.  Uro noppa3ymeBaeTcs 1oj «aM(pruOOMUTHUECKUMU Ty TSIMU» ?

18.  KakoB 3Hepretryeckuid 3)ekT rporecca AbIxaHusi?

JlabopamopHas paboma. IIpuroroB/ieHHe penapaToB MUKPOOPraHU3MOB.

B xope nipoBesieHust 1abopaTOPHOTO UCC/Ie/JOBAHMS CTYAEeHThI 3HAKOMSITCS C TIPUTOTOBJIEHeM
TperiapaToB OaKkTepuii B «pa3fiaB/ieHHOW» U «BUCSUYel» KaruisiX, MPUOOpeTaroT HaBbIKK MPUTOTOBJIe-
HUS TPY TIperapaToB M MX OKpAlllMBaHUs, a Tak’ke MUKpPocKomnupoBaHus. OdopmisieTcst oTuet, ¢pop-

MYJIUPYIOTCS BBIBOZBI.
Jlumepamypa: [1], [2], [3], [6].

Tema 4: PocT ¥ Ky/IbTHUBHPOBaHHe MUKPOOPraHU3MOB.

Jlexkyus

TpeboBaHus MUKPOOPTraHW3MOB K MUTaTeJbHBIM cpefaM. Kmaccudwkarms cpesn. Crioco6bl
KyJIbTUBUPOBaHUST MUKPOOPraHu3moB. Metozbl crepuinsaiui. CriocoObl XpaHeHUss MUKPOOHBIX
KynbTyp. CMellaHHble W UHCTbIe KY/IbTYPbl MHKPOOPraHW3MOB. CrocoObl TO/yYeHUs] UHMCTBIX
KyJbTyp. BblenieHue 4ncThiX KynbTyp OakTepuii. KynbTuBUpoBaHue BHUpycoB. OCOOGeHHOCTH poCTa
MHUKPOOHO# TMOMY/ISILMY B TIEPUOINYECKON U HEMPePLIBHOM KyJIbType. AHTUMHUKPOOHbIe areHThl. AH-
TUOHUOTHKU. DUTONATOreHHbIe MUKPOOPTaHHU3MbI U CIOC00bl 60pbOBI C HUMMU.

OcCHOBHble NOHAMUSI MeMbl: KpUBasi POCTa, KOJOHeoOpa3yloliye eAWHHLIbI, IepUouuecKoe
KyJIbTUBUPOBaHMUe, j1ar-gasa, SKCloHeHLManbHas (asa, (asa 3ame/i/ieHHst pocTa, CTalliOHapHas (asa,
¢a3a oTMupaHUs, HeNpepbIBHOE Ky/JTHBUPOBaHWE, COAJaHCHPOBAHHBIN POCT, HecOaaHCHUPOBAaHHBIM
POCT, YMCThIe KYJbTYpbI, OaKTepuoCTaTUYeCKUe areHThbl, aHTUMUKPOOHbIe BellleCTBa, aHTUOMOTHKH,
¢uTONaTOreHHble MMKPOOPTraHU3MBI.

Bonpocbl 0151 camMoKoHmMposi:
TpeboBaHUsI MUKPOOPTaHU3MOB K MTUTATe/TBHBIM CPeZiaM.
Knaccudukarus cpes.
Crioco0bl Ky/IbTUBUPOBAaHUST MUKDPOOPTaHU3MOB.
Crnioco6bl XpaHeHHsT MUKPOOHBIX KYJIbTYP.
Crioco0bl MOJTyYeHHsT YUUCTBIX KYJIbTYD
6. CpaBHHUTe COCTOSTHME MUKPOOHOU TOMYJISILIMK T1PYA TIePHOIMIeCKOM M TTPOTOUYHOM KYJ/IbTHBH-
DOBaHUHU.
7. Uewm ormacHo ripeObiBaHre BO30yAuTe s 3a00/1eBaHUs B HEKY/IbTUBUPYEMOM COCTOSTHUM?
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8. IlpoaHanusupylTe JOCTOMHCTBA U HEJOCTAaTKU Pa3/IMUHBIX METOZOB ONpe/e/IeHrsl Ynciia Kiie-
TOK MUKPOOPTraHW3MOB.
9. Ha3zoBuTe NMpUpoO/HbIe AHTUMUKPOOHBIE areHTHl.

10. [MTouemy A5t CTepUIM3aLMK HY)KHO TIPUMEHSTh OaKTepULIM/HbIe aHTUMUKPOOHbIe areH-
Thl C LUIMPOKUM CIIEKTPOM [J1eiCTBUsA?
11. OteHuTe 110/1b3y U Bpe[] OT IPUMeHeHHs1 aHTUOMOTUKOB.

JlabopamopHas paboma. IloceB MUKPOOPraHU3MOB Ha IJIOTHBIE U XXH/JKHE MUTaTe/TbHbIe
cpeapbl.

[Tpu mipoBeeHNM 1abopaTOpHOM PabOThI U3YUaArOTCSI METO/ABI ITOCeBa OaKTepHii Ha TJIOTHBIE U
JKUJIKWe TIUTaTe/IbHbIe CPEe/IbI, a TAKXKe CITOCOOBI BbIZIeJIEHUsT YUCTBIX KybTyp. OTpaboThIBaeTCS TeX-
HHKa T0ceBa U TepeceBa MMKPOOPraHU3MOB Ha pa3/iMyHble MUTaTe/ibHble Cpefbl. M3yuuTh peXXKuMbI
KY/IbTUBUPOBAHHSI MUKPOOPTraHW3MOB Pa3/IMUHbIX TPYIII.

Jlumepamypa: [1], [2], [4]

Pazpgen 2. [leiictBue ¢(aKTOPpOB BHEIIHeHd cpeJbl W MNPHUCHOCO0/IeHHE K HHM
MHKPOOPraHH3MOB.

Tema 5: Businne ¢pakTopoB BHellIHel cpe/ibl HA MUKPOOPraHU3MbI.

Jlekyus

®dusnueckre ¢akTopbl. BrusiHue TemmepaTypbl. [lcuxpoduibl, mMe30dunbl U TepMOGUIIBL.
MexaHu3M JIeHCTBUSI BBICOKMX M HH3KHUX TeMIlepaTyp Ha MHKPOOPraHW3MblL. BaKHOCTb Cpefibl.
Tuapodutsbl, Me30UThl, KCepOPUTbl. AKTUBHOCTH BOZbl. BiusiHMe BIa)KHOCTM Ha pa3BUTHe
MHKDPOOPTraHU3MOB. /[leiicTBMe Ha MHKPOOPTraHU3MbI Y/IbTPAa(UOIEeTOBLIX JIyuel, MOHHU3UPYIOLINX
u3nyyeHui. Xumuueckue ¢akTopbl. KoHLIeHTpalsi pacTBOPeHHBbIX B cpefie BelecTB. [l1a3monus.
Ocmo¢unbHele U 0cMO(OOHBIE MUKPOOPraHU3MbI. BinsiHMe XMMHUUeCKHX BellecTB. MeXaHH3M HX
JefictBusi Ha MUKpOOHble KieTku. [lelictBue pH cpeabl Ha pa3BUTHE MHKPOOPTraHK3MOB.
Buonornyeckue ¢aktopbl. OcHOBHBbIE (DOPMBI B3aMMOOTHOIIEHHUH MeXJy MHUKpPOOpPTraHHU3MaMH,
MHUKDPO- U MaKpOOpraHW3MaMHu: CUMOMO3 UM aHTaroHW3M. AKTUBHBIA aHTAaroHW3M, CBSI3aHHBIM C
obpa3oBaHreM aHTHOMOTHKOB. COBMeCTHOe fieficTBHe (haKTOPOB BHEILIHel CpeJibl U MPUCIIOCOOIeHre
K HUM MHUKPOOPTaHH3MOB.

Buzibl OmoTHueckux cBsi3eld MHKpoopraHusmoB. Cum6mo3. Tumbl cum6mo3oB. MukpoOHOe
coobiiectBo. CunTpodusi. MUKpoOHbIe ciMOK03bl. MyTyanmucTuueckrie CMMOM03bl MUKPOOPTaHU3MOB
C )KUBOTHBIMU. [lapa3utnueckie cuMOMO3bI MUKPOOPTaHU3MOB U JKMBOTHBIX. P0OJIb MUKPOOPraHU3MOB
B 3alldTe OT WH(QEKIMOHHbIX 3aboneBaHuii. MUKpoopraHusMbl M pacTeHus. PurornaroreHHbIe
MHKPOOPTaHU3MBbI U CTIOCOOBI 60PLOBI C HUMHU.

OcHOBHble NnOHAMUSL MeMbl: TICUXPO(UIIbI, Me30(U/Ibl, TepMO(U/IbI, TePMOYCTOWUYMBOCTbD,
racTepusanysi, CTepuIu3auys, THAPodUTH], KCepodUThl, Me30(HUTbI, OCMOPETYJSALHS, M1a3MOITHUC,
M1a3Mo/u3, OCMO(UIbI, Tranopuabl, HeUTpoPuIbl, alUA0dUIb], aaKanohuIbl, aHTHUCEINTHUKH,
MeTabro3, MyTyanr3M, CHHEPTU3M, aHTarOHU3M, aHTHOMO3, Tapa3uTH3M.

Bonpocbl 015 camMoKkoHmpons:

1. Kak u Kakue ¢akTopbl BHelLlIHel Cpe/ibl BAUSIOT HA MUKPOOPTraHW3MbI?

2. Ha Kakue rpymisl je/iiT MUKPOOPraHU3MbI 110 OTHOLLIEHUIO K TeMIieparype?

3. KakoBo felicTBMe HA MUKPOOPTraHW3Mbl HU3KUX U BBICOKHX TeMIlepaTyp?

4. Kak JelCTBYIOT Ha MMKPOOPraHM3Mbl M3/1y4yeHHusl (BUAWMBINA CBET, y/ibTpaduosieT, peHTre-
HOBCKHUeE JIyun)?

5. KakoBo felicTBMe Ha MUKPOOPIraHNW3Mbl TOKOB BBICOKOW Y CBEPXBBICOKOM YaCTOTHI, Y/IbTPa3By-
Ka?
UTo Takoe «aKTUBHOCTb BO/JbI» U KaK OHA OmpejesseTcs?
YTo Takoe «0CMOPEeTY/ISILUs», «T1/Ia3MOJIU3», «T1J1Ta3MOITTHUC» ?
Kak Biusier Ha MUKpoopranusmel pH cpefbl?
[MepeuncnuTh accolaTHBHBIE OPMBI CUMOHO3a.
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10. YTo Takoe «CUHEePIU3M», «MyTyalu3M»?

11. Yro Takoe «aHTUOUOTUKU», «(DUTOHLIU/IBI»?

12. YTo Takoe «aHTaroHU3M» U KaKue aHTarOHUCTHUeckue Gopmbl ciMOuo3a Bei 3HaeTe?
13. Uto Takoe ocMO(UITbHBIE Y rao(UIbHbIE MUKPOOPTaHU3MBbI?

14. UTo Takoe «TepMOyCTOMUMBOCTb MUKPOOPTaHU3MOB» ?

JlabopamopHasi paboma. Bnusaxue ¢GaKTOPpOB BHemIHeil CcpeAbl HAa Ppa3BUTHE
MHKPOOPraHU3MOB.

B xoge mpoBefeHusi 1ab0OpPaTOPHOTO WMCCAeNOBaHUS HM3y4aeTCs BAMSHUE DPa3HBIX 3HAueHWH
Temreparyp, KOHLeHTpauuu pH cpejbl, OCMOTMYECKOrO [aBjeHMs, a TakKXe MPOBOJUTCS aHaIu3
1peJie/IOB  TOJIEPAHTHOCTH  M3y4yaeMbIX Ky/JbTyp MHMKpoopraHusoB. OdopmisieTcss  oTuer,
(bopMyUpYIOTCS BBIBO/IBI.

JlabopamopHas paboma. BuoxumMuueckue CBOMCTBAa MHKPOOPraHU3MOB, BbI/J|e/IeHHbIX B
YHCTYIO KYJbTYPY.

B xoze ripoBefieHus1 1ab0paTOPHOTO MCC/Ie[OBaHUSI U3ydyaeTcsi 0COOeHHOCTH OMOXMMUYECKUX
CBOUTB MUKPOOPraHM3MOB C WCII0/Ib30BAaHUEM 3JIEKTUHBIX MUTaTe/bHbIX cpefl. OdopmiiseTcs OTuerT,
(bopMyUPYIOTCS BBIBO/IBI.

JlabopamopHas paboma. OnpepesieHne GaKkTepUaILHONH 00CeMeHeHHOCTH BO3yXa.

[Tpu mpoBeseHUM 1abOpaTOHON pabOTHI OCYIECTB/SETCS W3yueHHe METOAOB CAHHUTapHO-
0aKTepHoJIOTUUECKOTO HCC/Ie/JOBaHUS BO3[yXa, OCBOEHHWE TEeXHUKHW TI10C€Ba MHMKPOOPTaHU3MOB
BO3/IyLLIHOW Cpe/ibl Ha 3/IeKTUBHbIE MUTaTelbHble Ccpefibl. OMUCHIBAIOTCS KYJ/IbTypajibHble CBONCTBA
BBIPOCIIIUX MUKPOOpraHu3mMoB. OdopmiseTcs: oTueT, HOpMyIMPYIOTCS BBIBOJBI.

Jlumepamypa: [1], [2], [5]

Tema 6: Yuenue 00 nnpexunumu.

Jlexkyus

[MonsiTrie nHGEKIMA. YUacTHUKHA MH(EKLMOHHOTO rporjecca. CTaguu HHPEKLIMOHHOTO TPOoL{ec-
ca. CoiictBa MUKpOOOB. TTaToreHHbIe, YCIOBHO-TIATOT€HHbIE U HETAaTOreHHble MUKpPOObI XapakTep-
Hble 0CO0HHOCTH MH(EKUMOHHBIX 00se3Hel. @opMbl MHGEKIIMOHHOTO TIpoLjecca. MexaHu3Mbl, Ty TH
v (akTopsl nepesaun MHOEKLUK /IS Pa3/TMUHBIX TPy UH(EKIMOHHBIX Oose3Hel. [ToHsiTHE 00 UM-
MyHHUTeTe. Buibl uMMyHHTeTa. 3a00/1€BaHMs, TIepeJaroliecs uepe3 BOAY U MHILeBbIe TPOAYKTHI.

OcCHOBHble NOHSIMUSI MeMbl: TIaTOTHEHHble MUKPOOPTaHW3MbI, NTaTOr€HHOCTh, BUPY/IEHTHOCTD,
TOKCUTe€HHOCTh, YCJIOBHO-TIaTOT€HHbIE MUKPOOPTaHN3Mbl, HH(EKIMOHHBIN MPOLIeCC, MUIeBble NH(EK-
11U, OAKTPUOHOCUTEITH, OAIM/VIOHOCHTE/TH, BUDYCOHOCUTE/H, 300aHTPOTIOHO3bI, MH(MEKIIMOHHBINA UM -
MyHHUTe, HeMH(EeKIIMOHHbI UIMMYHUTET, TIUIIeBble TOKCUKOMH(EKLINH, MHIIeBble OTPaB/IeHUs, MHUILe-
BbIe MTHTOKCHKAIIUH.

Bonpocbl 0151 CAMOKOHMPOAA:
B yeM oTMuMs NMUILEeBbIX MHPEKLUNA OT MUILLEBbIX OTPaBIeHUN?
YTo Takoe naToreHHble MUKPOOPraHU3MbI?
KakoBbl OCHOBHBIE CBOMCTBA yC/IOBHO-ITATOT€HHBIX MMKPOOPraHU3MOB?
Jatb onpesiesieHre yC/I0BHO-IIaTOr€HHBIM MUKPOOPTraHU3MaM.
Kako¥ Tun nutaHus y NaToreHHbIX U YCI0BHO-ITATOT€HHBIX MUKPOOPraHU3MOB?
UTo Takoe «11aToreHHOCTb», «BUPYJIEHTHOCTb»?
[JaTe ornpesiesieHNe NMOHATUIO «TOKCUT€HHOCTbY.
Kakuie B1/IbI TOKCMHOB 00pa3ytoT MaToreHHbIe U YCI0BHO-TIAaTOreHHble MUKPOOPTaHU3MBbI ?
KakoBa xrimmnyeckas 1ipupo/ia 3k30- ¥ 3HJ0TOKCUHOB?
10 Uto Takoe «MH(EKIMOHHBIN MPOLIeCC»?
11. KaxkoBbl UICTOUHUKY U MyTH Nepeiaui MHPEeKLUU?
12. Ha kakue rpymmsl fAefsiTcsl MUIleBble MHGEKUWA U Kakue BH/bl MULIEBbIX WH(peKuud Bbl
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3Haete?

13. UYTto Takoe «MMMyHUTET»?

14. Kaxkue CcywjecTByrOT BU/Jbl UMMYHUTETA?

15. Yro Takoe «IHILeBble OTPaB/IeHUS» 1 Ha KaKye TPYMIbl OHU JeJIATCS?

16. Ha3oBuTe M oxapakTepusyuTe yCJIOBHO-IIATOr€HHble MMUKPOOPIaHU3Mbl, KOTODPbIE SIBJISIOTCS
BO30yIUTE/IIMU TOKCUKOUH(EKIUH.

17. Kakue TOKCMKOWH(EeKL[MH BbI3bIBAIOTCS TATOr€HHBIMU MUKPOOPraHU3MaMu?

18. HazoBuTe MHTOKCHUKALMK OaKTepuanbHOM MPUPO/LI M OXapaKTepu3yiTe Bo30yAuUTeneld 3TUX
OTpaBJ/IeHUH.

19. Kakue MHTOKCHUKALMK TpUOKOBOM NpHUpOAbl Bam 13BecTHBI?

20. UYTo Takoe «CcaHWTapHO-TI0Ka3aTe/lbHble MUKPOOPTraHU3MbI» ?

JlabopamopHasi paboma. MeToabl MUKPOOHO0/I0rMUeCKOr0 HCC/Ie/J0BAaHNA MOYBBI. YUeT pe-
3y/IbTaToOB MOCeBa.

I[Tpu mpoBefieHNM 1a60PAaTOPHOTO MCC/eJOBAaHUS TTPOM3BOAUTCS O3HAKOMJIEHHE C TPAaBUIaMHU
oTbopa rnpob MOYBkI, MPOBE/IEHUEM KOJMYECTBEHHOTO yyeTa MUKPOOPraHW3MOB B TIOUBEHHOU Cpeje.
OdopmisieTcs oTueTt, GOPMYIUPYIOTCS BBIBOABI.

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

Tema 7: MUKPOOHO/IOTHsI MPUPOJHBIX CPeJy

Jlekyus

DyHKIMM MUKPOOPraHU3MOB B mipupojie. OcoO0eHHOCTU MUKPOOPTaHU3MOB, CIIOCOOCTBYHOIIIVE
WX TIOBCEMECTHOMY pacrpoCcTpaHeHHI0. MUKpPoOHbIe MecTooOuTaHus. [IpoCTpaHCTBEHHOE pacIioio-
)KeHHe MUKPOOPraHM3MOB. JKOJIOTMYeCKHe CTpaTernd MUKPOOPraHu3MoB. MuUKpodiopa MouBbl, BO-
IIbl, BO3/TyXa, MHUIIEBbIX MPOAYKTOB. [Ipobema 3arpsisHeHUsT TIPUPOZAHBIX SKOCHUCTEM U BO3MO>KHOCTH
camooumiljeHus. ['io6anbHble LMK/l OCHOBHBIX OMOTEHHBIX 3/IeMeHTOB (yryiepofa, a3oTa, Cephl,
docdopa xenesa).

OcHogHble noHsimusi membl: MUKpodayHa, MUKPO(/i0pa, ayTOXTOHHblE MUKPOOPIaHW3MBbI, ajl-
JIOXTOHHBbIE MUKPOOPTaHW3Mbl, ayTOXTOHHAsi MUKPOQJI0pa, a/yioXTOHHAsi MUKpodJiopa.

Bonpocbl 015 camMokoHmpons:

®OyHKIIMM MUKPOOPTaHKW3MOB B IPUPO/Ie.

OcobeHHOCTH MUKPOOPTaHW3MOB, CTIOCOOCTBYIOIIME UX TTOBCEMECTHOMY PacIIPOCTPAHEHHUIO.
Mukpodyiopa MoYBbI, BOAbI, BO3JyXa.

MuKpoopraHu3Mbl aHa3pOOHOM 30HBI BOJJ0€MOB

®DyHKI[MOHa/IbHAs POJIb TTOYBEHHBIX MUKPOOPTraHU3MOB

[Tpo6iema 3arpsi3HeHHs PUPOJHBIX SKOCUCTEM M BO3MOXXHOCTH CaMOOYHMIIIEHHSI.
Buopemeualiys 3arpsi3HeHHBIX He()ThIO TIOUB

['nobanbHbIe LIUK/IBI OCHOBHBIX OMOTeHHBIX 371eMeHTOB (yT/1epo/ia, a3oTa, cepbl, Gocdopa, xe-
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sie3a).
JlabopamopHas paboma. CaHMTapHO-0aKTePHUOIOrHUeCKOe UCC/IeJ0BaHHe BOABL.
B xoze mipoBeieHust 1TabopaTOPHOI pabOThI OCYIIECTB/ISIETCS UCC/IeIOBaHe MUKPOGIOPHI BOJI-
HOM Cpe/Ibl 110 KOJTMUeCTBEHHBIM U KaueCTBEeHHBIM T0Ka3aTesisiM, a Tak)Ke orpejie/ieHre KaueCTBa BOJbI
10 CAaHUTApPHO-0aKTeprOoJIOrHueCcKUM roka3satesisiM. OdopmisieTcst oTyet, POPMYIUPYIOTCS BBIBO/IBI.
Jlumepamypa: [1], [2], [4]
5. YueOHO-MeTOANUYECKOE o00ecrieueHne /I/I CaMOCTOSITe/TbHOM PadoThl 00yUaromuxcs

5.1. BHeayoumopHas camocmosimesbHasi paboma cmyoeHmos

B ueniom BHeayuTOpHasi caMocTosTe/IbHast paboTa CTyJjeHTa NpY M3yuyeHUH Kypca BK/IHOYaeT B



cebs1 ciiemyrorye BU/IbI paboT:

— npopaboTka (M3ydyeHue) MaTepHaoB JIEKIUi;

— yTeHUe W NMPopaboTKa PeKOMeH/JOBaHHOW OCHOBHOM U JIOTIOJTHUTE/TbHOM JINTepaTyphI;

— MO/IFOTOBKA K JJaDOpaTOPHBIM 3aHSTHSIM;

— MOMCK U TIpopaboTKa MaTepuanoB U3 IHTepHeT-peCcypCcoB, HAyUHBIX Ty O/TUKALIHA;

— MMO/IFOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— TIO/ITOTOBKA K TeKyllleMy M UTOroBOMY (MIPOMEXKyTOUHasi aTTecTalysi) KOHTPOJII0 3HAHUH 0
JUCLIMTITAHE.

OcHOBHasl [10JIs1 CAMOCTOSITe/TbHON pab0ThI CTYZIEHTOB MPUXOJUTCS Ha MOATOTOBKY K jlabopaTop-
HbIM paboTaM M MX 3allliTe, TeMaThKa KOTOPbIX MOJIHOCTBIO OXBaThiBaeT cofep)kaHue Kypca. Camo-
cTosiTesibHasi paboTa 10 TIOATOTOBKE K j1ab0paTOPHLIM paboTaM M WX 3alluTe TpeJIiosiaraeT yMeHue
paboTath ¢ TiepBUUHOM HH(MOPMaLIHeH.

CamocmosimenbHas paboma no pasoesny 1:

PaboTa c KOHCIIeKTOM JIeKLUM U peKOMeHI0BaHHOM JinTepaTypoit (1 U JOmoMHUTeNbHAs).

[ToaroroBka MaTepraaoB K KOHTPOJILHOMY OTIPOCY T0 M3yUeHHBIM TeMaM, 1abopaTOpHBIM 3aHs -
THUSIM, TeCTOBBIM IPOBepPKaM 3HaHWM, 3aiure 1abopaTopHbIX paboT, AManoraM C rperojaBaTesieM U
y4aCTHUKaMHU NIPOBEPKY 3HaHWM NIePBOro AUCLIUIIMHAPHOTIO paszerna.

CamocmosimenbHasi paboma no pasoesny 2:

PaboTa Cc KOHCITEKTOM JIEKIUI U peKOMeHZI0BaHHOM JiuTepaTypoii (1 1 AomoHUTebHAS).

[ToAroToBKa MaTeprasioB K KOHTPOJILHOMY OIPOCY 10 U3y4YeHHbIM TeMaM, J1ab0paTOPHBIM 3aHs -
THSIM, TeCTOBBIM IPOBEPKaM 3HaHWM, 3aluTe 1ab0opaTOpHbIX paboT, AManoraM C TperojaBaTesieM U
y4aCTHUKaMH TIPOBePKH 3HaHWW BTOPOTO AUCLIMIVIMHAPHOTO pa3jesa.

6. ®oH/| OLIEHOYHBIX CPE/ICTB //isl MPOBeAeHUs MPOME)KXYTOUHOM aTTeCTaluy 00yYaroIuXcsi
Mo AUCHUIIITHHE

®oH/|, OLEHOUHBIX CPeJCTB [isl MPOBeJeHHs] MTPOMEXYTOUHOW aTTeCTalui O0yuaroluxcsi 10
gucuuriiHe « MUKpobrosiorusi» TipeZicTaB/ieH B MPUIOKeHUU K paboyeli mporpaMme JUCLIATIIMHBI U
BKJTFOUaeT B ce0si:

— TepeyeHb KOMITeTEHLIMH C yKa3aHWeM 3TaroB WX (OPMHPOBaHMs B TIpoliecce OCBoeHUsi 00-
pa3oBaTebHOM NPOrpaMMBbl;

— OMuMCaHue MoKas3aTe/ell U KPUTepUeB OLIeHWBAHUS KOMITETEHL|MM Ha pas/lMuYHBbIX 3Tanax uX
(hopMHpOBaHKS, ONMCAHKE 1IKas OLleHUBaHUS;

— TUTIOBBIE KOHTPOJIbHBIE 33[JaHUsl WU MaTepHuasibl, HeoOX0uMble /1JIs1 OL|eHKH 3HaHWUM, YMeHUH,
HaBBIKOB U (WIM) OMbITA [eSITeJIbHOCTH, XapaKTepU3YHOLUX 3Tarbl (GOPMUPOBaHUsI KOMIIETEeHLU;

— MeTO/IMYecKre MaTepualibl, Orpe/e/sitolie NpoLeAypbl OLleHUBaHUsl 3HAaHUM, YMEeHWH, HaBbl-
KOB U (M/IM) OMbITa [esTe/IbHOCTH, XapaKTepU3YIOLMX 3Tarbl ((OpMUPOBaHNS KOMIIETeHLUM.

Bonpochkl /15 npoBe/jeHHs MPOMEe)XyTOUHOH aTTecTalUy 1Mo AUCHHUILIMHE (3a4eT)

1. ITpepmeT 1 3a/1auM MUKPOOHOJIOT UK.

2. 3HaueHHe MUKPOOPIaHW3MOB B MPUPOJHBIX MpoLieccax U Ye0BeuecKom JesaTe/TbHOCTH.

3. MeTo/ib1 MUKPOOHOIOTHH

4. ctopusi MUKPOOHOJIOTHH.

5. OCHOBHBIE HamnpaB/IeHHUsE COBPeMEHHOW MUKPOOHOIOTHH.

6. CniocoOpl Knaccupukauu MUKpobrosioruueckux o0beKToB. OCHOBHBIE TPYIIbI MUKPOOpTa-
HU3MOB

7. EAVHBIN T171aH CTPOeHus1 OHMO0J/IOrMUecKrUX CUCTeM U THITbI K/IeTOUHOM OpraHu3al[|H.



8. CtpoeHue u Kiaccu(UKalysi BUPYCOB.

9.®opMmbl U pa3mepsl OaKTepHil.

10. CtpykTypa 6aKkTepranbHOM K/IeTKH.

11. CtpykTypa 1 Knaccudukaiys rpubos.

12. CtpoeHue U Ki1accu(pUKaLys IPOCTeHIINX.

13. OcHOBHbIE MeTO/bl M3yueHusi MOp(}0IOTHH MUKPOOOB.

14.Xvmuuecknii cocTaB OakTepuii.

15. MeTtabo13mM MUKPOOpPraHu3MoB. brioxumuueckoe eZIMHCTBO MUKPOOPTaHHW3MOB.

16. ®epmenTs! bakTepuil. Knaccudukarnms ¢pepmeHTOB. MexaHU3M JeliCTBYS.

17. Tlutranue 6akTepuii. Turnbl nutaHus. @akropbl pocta. MexaHU3Mbl TUTAHUS.

18.PocT 1 pa3sMHO)KeHUsT OaKTepHi.

19. TpeboBaHUsE MUKPOOPTaHU3MOB K IUTaTeTbHBIM CpejlaM.

20. Knaccudukarys nuraTe/bHbIX Cpef,.

22. Crioco6bl Ky/IbTUBUPOBAHUSI MUKPOOPTaHU3MOB.

23. KynpTrBUpOBaHUe OaKTepui.

24. Metoibl cTepun3atyi. le3snHgpeKysi.

25. Crioco0Obl XpaHeHHs] MUKPOOHBIX KYJbTYP.

26. CMel1aHHBIE ¥ UUCTbIE KYIbTYPbl MUKPOOPTraHKW3MOB. CrIocoObI TIOTyYeHusT UACThIX
KYJbTYD.

27. Ocob6eHHOCTH POCTa MUKPOOHOM MOMy/ISLIMY B TEPUOANYECKON U HeTIpepbIBHOM
KyJbType.

28. AHTUMUKDOOHbIe areHTbl. AHTUOMOTHKHY.

29. OcobeHHOCTH (PU3U0/IOTHY TPUOOB U MTPOCTEHIIIHX.

30. KynbTMBHpOBaHve BUPYCOB.

31. PeripozyKuiyst BUDYCOB.

32. Bupycsl 6akTepuii (bakreprodarn).

33. OCHOBHBIE ITOHATUS F'€HeTUKU MUKPOOPraHU3MOB.

34. O6MeH reHeTHUeCKoW MHPOPMaLKel y MPOKapHOT.

35. Iporjecc aricconmaliuy y bakTepui.

36. I'eneTnuecky MoAU(ULIMPOBAHHBIE MUKDPOOPTaHU3MBI.

37.0cobeHHOCTY TeHeTHKH BUPYCOB.

38. ITonsiTne UHPeKLMs. YUaCTHUKM UH(EKL[MOHHOT 0 IpoLiecca.

39. Craguu uH(peKoHHOro rporiecca. CBoWCTBa MUKpoOa.

40. TTaToreHHble, yCJIOBHO — MaTOreHHbIe U HeraToreHHbIe (canpoduThl ) MUKPOOBI.

41. XapakTepHble 0COOEHHOCTH MH(EKIIMOHHBIX O0Te3He.

42. MexaHu3Mbl, yTU U (PaKTOPbI Nlepefjaurd UHPEKLIHH.

43. Iousitvie 06 MMyHUTETE. BUBl IMMYHUTeTA.

44. TvieBble MHMEKIUH.

45. IIuieBble OTpaB/IeHUS.

46. PacnpocTpaHeHre MUKPOOPraHU3MOB B OKPY’Karolleil cpejie.

47. Mukpocopa NoyBbl.

48. MukpodJiopa BOJbI.

49. Mukpodopa Bo3zayxa.

50. Mukpodopa NpogyKTOB MTUTaHUSI.

51. BiusiHue ¢akTOpOB OKpY»Karoleil cpe/ibl HA MUKPOOPIaHU3MBI.

52. [eiicTBue pu3nueckux, XMuMHUUeCKUX U OHoioruueckrx (hakTopos.

53. Mukpob61oioruueckrii KOHTPOJIb BO/IbI, TIOUBBI, BO3JyXa U MPeAMeTOB 00MXO0/a.

54. TIpo6siema 3arpsi3HeHus1 IPUPO/HBIX CUCTEM U BO3MOXXHOCTHU CaMOOUUIIIeHUSI.

55. I'mobanbHbie LUK/IBI OCHOBHBIX OMOTeHHBIX 3/1eMeHTOB (yT/1epo/ia, a30Ta, cepel, pocdopa, xe-
Jie3a u Jip.)

7. PekomMeHlyemMas iMTeparypa



OcHogHas
1. HetpycoB A.N. O6iias Mukpobuosorusi: yuebuuk. — M.: Akagemus, 2007. — 288 c.
JonoaHumenvHasn

2. [IpakTKyMm 1o MUKpobuonoruu: yueb. nocobue/ mog pes. A.W. HerpycoBa. — M.: Akaje-
mus, 2005. — 608 c.

3. I'yceB M.B. Mukpobuosorusi: yuebHuk. — M.: Akagemus, 2003. — 464 c.

4. MynpernjoBa-Bucc K.A. Mukpo6uonorusi, CaHUTapusi ¥ TUTveHa: yuyeOHUK. — M.: [lenoBast
nreparypa, 2001. — 388 c.

5. JIeikoB M.H., [IlectakoBa I".A. TeopeTrueckue 1 rpakTHUeCKre OCHOBBI 0011l MUKpOOHO-
sorun — Kanyra, 2002. — 212 c.

6. I'paueBa 1.M. TexHosioruss MUKPOOHOTO cHHTe3a OesKoB, aMUHOKUC/IOT. — M.: TlumeBas
NPOMBILLTIeHHOCTh, 1980. — 400 c.

8. Ilepeuennb pecypcoB HH(OPMaLIOHHO-Te/IEKOMMYHHKAI[UOHHOM ceTH «IHTepHeT»

1. Okosornueckuii Kiay6. DIeKTPOHHOEe TPUIOXKEHWe K >KypHaly «DKOJOTHS W >KU3Hb» —
[DnekTpoHHBI pecypc]. — URL: http://www.ecolife.ru

2. ®yHpameHTanbHas 3Kosorusi. HayuHo-oOpa3oBaresibHBIN MOpTam — [DJIeKTPOHHBIN pe-
cypc]. — URL: htttp://www.sevin.ru/fundecology

3. Okonoruveckuii nopran — [OnekTpoHHbIN pecypc]. — URL: portaleco.ru

9. MeToanueckue yKa3aHusi /11 00yJarOIIMXCsl 110 OCBOEHHUIO JUCIHHITUHBI

MeTozvKa Mperno/iaBaHus JaHHOW AUCIUIUIUHBI MTPeATOoaraeT YTeHue JIeKIUH, poBeJieHue Ja-
OOpaTOpHBIX 3aHSATHM, IPYIIOBLIX U WHAWBUAYATbHBIX KOHCY/IbTALM 10 OT/AeTbHBIM BOTPOCAM JIUC-
rvHeL [IpeiycMoTpeHa camocTosiTesibHast paboTa CTYZEHTOB, a TakKKe MPOXOKAEeHHe aTTeCTaly-
OHHBIX UCITBITAaHUI MPOMEKYTOUHOM aTTeCTaL|H.

Ha nekiusix paccMaTpuUBarOTCS TakKvWe BaXKHbIE pa3fie/ibl IKOJOTHYeCKOW XUMHM KaK: XUMHUYe-
CKUH 3KOJIOTMYeCKUH (hakTop, XUMHUUeCcKHe TIPOLiecChl pa3/IMuHOro reHesuca B atMocdepe, ruzipocde-
pe, mutocdepe u 6uochepe. B xoze €Kil CTyjeHTaM CJieflyeT MOJATOTOBUTb KOHCITEKThI JIEKLIWIA:
KPaTKO, CXeMaTUYHO, 1OC/Ie/[0BaTe/TbHO (PMKCHPOBaTh OCHOBHBIE TIOJIOXKEHUSI, BBIBO/IbI, (HOPMYJIMPOB-
KU, 0000111eHYsT; TTOMeYaTh Ba)KHbIE MBIC/IH, BbIJE/ISITh K/IIOUEBbIe C/IOBA, TEPMHUHBI; TIPOBEPSITh TEPMHU -
HbI, TIOHSITUSL C TIOMOILIBIO SHIMK/IOTNeIUH, C/IOBapel, ClIPABOYHUKOB C BBIMTUCHIBAHUEM TOJIKOBAHUH B
TeTpa/ib; 0003HAYUTH BOMPOCHI, TEPMUHBI, MaTepHaj, KOTOPbIA BbI3bIBAET TPYJHOCTH, IOMETHUTH U T10-
TIBITATHCS HAWTH OTBET B PEKOMEH[yeMol juTtepaType. Eciu caMocTosiTeNlbHO He yjaeTcsi pa3o0parh-
csl B MaTepuase, HeoOX0LUMO ChopMyTUPOBaTh BOMPOC U 3afiaTh TPEINoJaBaTe/ 0 Ha KOHCY/IbTalllH,
Ha /1a00paTOPHOM 3aHSATHU. Y/IeJIUTh BHUMaHHWe TIOHSATUSIM, KOTOpble 0003HaueHbl 00s3aTebHBIMU
IJ1s1 K&XKJOHM TeMbI TUCLIUTTTUHBI

Llespto TIpoBefieHMsT TabOPaTOPHBIX 3aHSATUN SIBJIIETCS 3aKPeIUIeHWe TeOPeTUYeCKUX 3HaHWHN
CTY/IeHTOB, TIOJTyYeHHbIX MU B X0/le U3yUeHUs AUCLUIUTMHBI Ha JIEKLMSAX ¥ CaMOCTOSITe/TbHO. 3aHSATHUS
nabopaToOpHOTO THUIA BK/TIOYAIOT B Ce0si CieyIol[He JTambl: H3yueHne TeopeTHuecKoi yactu yabopa-
TOPHOU pabOoThl; KOHCTIEKTPOBAHUE X0/l BLINIOJTHEHHUs Tab0paTOPHOU PaboThI U MPOBe/IEHHE ee 3KC-
TIepUMEHTA/IbHOM UaCTH; BBITIOJTHEHHE HeOOXO0JUMBIX TPa(UKOB; oopMieHHe OTUeTa O MPOAeTaHHON
paborte; 3amura abopaTopHo paboThl. [Ijis1 MOATOTOBKY K 3aHATHSIM /1aD0paTOPHOTO THTIA U 3aILUThI
BBITIOJTHEHHBIX J1TA00PaTOPHBIX PabOT CTYAEHTHI BBITIOMHSOT POPA0OTKY METOAMYECKUX YKa3aHWUH T0
BBITIOJTHEHUIO J1TaO0paTOpPHOU paboThI, yaesisisi 0cob0e BHUMaHHUe LIeJisiM U 3aJjauaM, TeOpeTHUecKou va-
CTM W TIOPSAKY BBITIOJHEHUsS J1labopaTOpHON pabOoThI; KOHCIIEKTUPOBAHWE WCTOYHUKOB; paboTy C



KOHCIIEKTOM JIEKL[M, IPOCMOTP peKOMeH/lyeMOH JIMTepaTypBbl.

B xoze rpynnoBbIX U MHAWBU/Ya/IbHBIX KOHCY/IbTALUK CTYZEHTbI UMEeIOT BO3MO)KHOCTb MOy -
YUTh KBATM(UIIMPOBAHHYIO KOHCYJ/IBTAL[MIO T10 OPraHU3al[i¥ CAMOCTOSITE/IHOTO YTIpaBJieHHsi C00-
CTBEHHOM [IesiTeJIbHOCTHIO Ha OCHOBE aHaJii3a UMEHOILerocsi y CTy/leHTa OfbiTa 00y4yeHusi, UCIIOJIb3ye-
MBIX yueOHBIX CTpaTeruii, yepe3 00Cy’KieHHe CHIbHBIX CTOPOH U OTPAaHUUeHU CTUMS YUeHHs, a TaK-
Ke TIOUCK pecypCoB, Mpei0CTaB/IsIeMbIX By30M Ji/Is1 JOCTH)KEHHsI HAMeUeHHbIX pe3y/bTaToB; AJisl OIpe-
ZieJieHrs1 TeMbl ¥ TTpo0IeMbl MCCIIe/IOBaHKS, BBITIOJTHEHUSI MUHHU-TIPOEKTOB T0 JUCLMIUIMHE, 00CyK/e-
HUSI HayUHBIX TeKCTOB U TEKCTOB CTY/IEHTOB, pellleHusl yueOHbIX 3a/ay, [/ MOJTOTOBKU K WHTepakK-
TUBHBIM 3aHATHSIM CEMUHAPCKOI'0 TUIA, Ji/IS1 TOATOTOBKU K KOHTPOJIbHBIM TOYKaM, B TOM UHC/Ie UTOTr0-
BOW; /leTasibHO MpopabaThiBaTh BO3HUKAIOIIIMeE MPoO/ieMHble CUTYallUU, OCYIeCTB/IATh MOUCK BapyUaH-
TOB WX pellleHUs], Orpe/ie/saTh NperMyleCcTBa U OrpaHUUeHUs] UCII0/Ib3yeMbIX CPeJCTB /il pelleHuUs
TIOCTaB/IeHHBIX yueOHBIX 3a/jau, 0OHapy>KUBaTh HeOOXOAMMOCTb U3MeHeHUsi CrToCOOOB OpraHu3al[uu
cBOe paboThl U fIp.

[pu U3yueHUH AUCLIMTUIMHBI UCTIOMb3YIOTCSI MHTePAKTHBHBIE METOAbI 00yUeHus], Takve Kak:

1. Jlekumsi:

— JIeKLUsi-BU3yanu3alus — ToJaya MaTepuarna OCYILeCTB/SeTCSl CpeJCTBaMK TeXHUUeCKHUX
cpezcTB 00yueHHs C KpaTKUM KOMMEHTHPOBaHUEM [IeMOHCTPHUPYEMBIX BU3ya/lbHBIX MaTeprasos (Tipe-
3eHTaLui).

2. JlTabopatopHoe 3aHsITHe:

—TPEHUHT — MeTOZ, 00yueHust U pa3BUTHS CIIOCOOHOCTeH K OBJIa/IeHUIO /lesTe/IbHOCTBIO TIPOBe/ie -
HUSI XUMHUECKUX 1ab0paTOpHBIX MCC/eoBaHUNA. VIHTeHCMBHasE paboTa BO BpeMsi TPEHHHTa MOMOraeT
JIOCTUYb BbICOKUX Pe3y/IbTaTOB 38 KOPOTKWM CPOK, a MOC/eytollas CUCTeMa [ocjie TPeHUHI0BOro CO-
TIPOBOXK/eHHs 0OecrieurBaeT Ha/le)KHOe 3aKpervieHre MaTeprasa

— paboTa B MasibIX Tpyrmax obecrieurBaeT akKTUBHYIO TI03HABaTe/IbHYIO /lesTe/IbHOCTh 00yuato-
IIMXCs1, IPeyCMaTpUBaeT pacrpesiesieHre 0053aHHOCTeN MeXXAy HUMH, WCTIOJIHUTEIbHYI0 U OpraHHt-
3aTOPCKYI0 UHULIMATUBY, aKTyaM3aL1io, KaK OIbITa CAMOCTOATE/TbHON JesiTeIbHOCTH, TaK U COBMeCT-
HOM pabOTHI TIO BBITIOTHEHHIO Tab0PaTOPHBIX paboT, UTO COT/IACyeTCsl C peamrsiMH MpodeCCHOHATBHOM
JiesTeTbHOCTU OYYIIUX CIIeL[HaiCTOB.

10. Kypcoroii npoekT (pabora)
BeImo/iHeHHe KypCoBoro rpoekTa (paboThi) He TIpe[yCMOTPEHO YUeOHbBIM T/IaHOM.

11. HEPE‘IEHB I/IH(l)OpMa]_[I/IOHHbIX TEXHOHOFHﬁ, HCIT0/Ib3YyE€EMBIX IIPH OCYLL€CTB/IEHUHA 00-
Pa30BaTEe/JIBHOrO0 Impoecca 1mo AUCIuIl/IniHe, BK/II0Yas nepevyeHb IporpaMMHOT0 o0ecrieyeHus U
I/IH(l)OpMal_[HOHHO-CHpaBO‘-IHLIX CHUCTEM

11.1. Ilepeuenb uHpOpMayUOHHBIX MeXHO/102ULL, UCNO/Ab3yeMbIX NPU OCyuwjecmeeHuu
obpazosameibHO20 npoyecca
— 9JIeKTPOHHBIe 00pa3oBaTe/ibHbIe peCypChl, TIpe/iCTaB/eHHbIe B 1. 8 paboueil MporpaMmsi;
— MCII0JIb30BaHue C1ai/I-Tpe3eHTaLui;
— WHTepaKTUBHOe 00IjeHre C 00yJaroUMHIC U KOHCY/TbTUPOBaHHe TIOCPE/ICTBOM 3/IeKTPOHHOM
MOYTBI.

11.2. ITepeueHb npocpammHo20 obecneueHusl, UCNO/Ib3yeM020 Npu ocyujecmesaeHuu odpasoea-
me/1IbHO20 Npoyecca
ITpu oCcBOEHUM JUCIUTIMHBI MCIIOJIb3YeTCS IULEH3UOHHOe TTPOrpaMMHOe obecrieueHue:
- omepaluoHHble cucTeMbl Astra Linux (w1 vHasi onepalioOHHasi CUCTeMa, BK/IHOUeHHas B
peecTp 0TeueCTBEHHOI'0 TIPOrPaMMHOT0 obecrieueH s );



- KoMIIekT o¢ucHbIX rporpamMm P-7 Oduc (B cocTaBe TEKCTOBOTO TPOL[eCCOPA, TPOrpPaMMbI
paboTbl C S7eKTPOHHBIMU Tab/WIAMK, TIPOTPAMMHBIE Cpe/CTBa peJaKTUPOBaHUSI U
JIeMOHCTPALMU Mpe3eHTaLuk);

- IporpaMMa IpOBepKH TeKCTOB Ha IpeJMeT 3aMMCTBOBaHUS « AHTUIIIarAaT».

11.3. I1epeueHb UH(OPMAYUOHHO-CNPABOUHDIX CUCTEM
— CripaBoyYHO-TNpaBoBasi cucteMa KoHcynbrauT-nmtoc http://www.consultant.ru/online
— CcripaBOYHO-TpaBoBasi cucrema ["apaHT http://www.garant.ru/online

12. Marepua/ibHO-TeXHHYeCKoe ofecreueHre JUCHUNIMHBI

17151 IpoBe/ieHus1 3aHSATUM JIEKLMOHHOTO TUIA, FPYNIIOBBIX U UHAUBU/Ya/IbHBIX KOHCY/IbTALIMH,
TEeKYI[ero KOHTPOJ/IsSI U TIPOMe)KYTOUHOW aTTecTal[id MCIOJb3YIOTCs yuebHble ayautopun 6-507, 6-
519 ¢ kommiekToM yuebHOM Mebenu. IT1pu mpoBefeHnu 1abopaTopHBIX paboT ucmomb3yeTcs abopa-
TOPUSI 9KOJIOTUH, 610/I0oTMU U MUKpoOuosiorun — ayautopusi Ne 6-506 Ha 14 mocaiouHbIx MecT ¢ 000-
pyzoBaHueM: MUKPOCKOMNbl «BMIOME]I-1», npubops! rurpometpsl BUT-1, BUT-2; KOMITJIEKT MUKPO-
TriperiapaToB (aHaTOMUYECKHX, 300/I0TMUeCKUx, 6oTaHNueCKrx); Habop 1o obmieii 6uosoryuu; npubop
[JIs1 cueTa KOJIOHMM; aBTOK/IaB aBTOMaTUUeCKUI FOPU30HTa/lbHbIA Tattnauer; M/IMTKU 371€KTpUUYECKUe;
Becbl BJIT3-150 TeH30MeTprUuecKue; BoJoHarpeBarenb Tepmekc; auctuiarop 13-4M; kamepa Ludg-
poBasi - okysisip ICM-130 (a1 MUKpOCKoma); obsyuaTtesib OakTepunuHbIi (perupkystop) ObH-2-
15-01; tepmoctar cyxoBo3ayiHbii TC-1/80 CITY; mkad cyxoso3aymsbiii [LIC-80-01; xomoqunbHUK
STINOL; xonogunbHUK Pozis-149; mikad BBITSHKHOW; MHCTPYMEHTHI (WIVIbI MperapoBasbHble, MeTIN
MUKPOOUO/IOTHYeCKUe, TIMHLIeTHI, Jyra U [p.), Marepuanbl (OUHTHI, BaTa, Oymara ¢uabTpoBaHHas,
TpyOKM pe3uHOBbIe U [p.), JlabopaTopHas mocyza (uamku [leTpu, mpoOUPKH, MUTIETKH, CIIUPTOBKH,
KOJIObI, MEH3YDKHU U [Ip.), XUMUUECKHe PeaKTUBBI.

Iy camocTosATeIbHOM PabOThI 00YyYarOLUXCsl UCTIOMb3yeTcsl KabuHeThl 6-522; 060pymoBaH
KOMII/IEKTOM yueOHOU Mebesiu, IByMsi KOMITbIOTeDaMH C IOCTYTIOM B WH(OPMAaLIMOHHO-TeJIeKOMMYHH -
Kal[IOHHYIO0 ceTb «VIHTepHeT» U B 3/IEKTPOHHYIO MH(OPMALIMOHHO-00pa30BaTeIbHYI0 CPeJly OpraHHt-
3aLuu.

TexHuueckue cpeactBa oOyueHWsi [y TIpefCcTaBiaeHUss yueOHOW WHQOpMary BK/IOYAIOT
ayJUTOPHYIO JJOCKY, MyJIbTUMeIUitHOe 000pyZoBaHHe.

[lpy W3yueHWM [JUCLMIUIMHBI KCTIONb3yeTcs: Oubmmoreunsii hong Kamuat[ ' TY: yuyebnukwy,
yuebHbIe ocobusi, epruoAuUYeckue >KypHasibl, 37IeKTPOHHBINA Pecypc; pa3ZlaTOuHbld MaTepuas (TecThbl,
JOKJIa/Ibl O COCTOSIHUM OKPY>Karollei cpe/jbl, HOpMaTUBHO-IPaBOBbIe JOKYMEHTHI U Jp.).


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

Jlono/iHeHUs1 ¥ H3MeHeHHs B padoueil mporpaMmme

Jlono/THeHNs U U3MeHeHHsA B padoueil mporpamMme 3a / y4eOHbIN roj,
B pabouyto mporpammy mo aucuuruiiHe « Mukpobuosnorusi» Ass HanpassieHust ioarotoBku 05.03.06

«OKOJ/Iorus U MMpUPOAOII0/JIb30BaHE» BHOCATCA C/ieyromue A0INO/JTHEHUA U U3SMEHEHUA:

,Z[OHOJIHEHI/IH 1 U3MeHeHHA BHeC

(momxHOCTb, ®.1.0., Moamu1Ch)
Pabouast mporpamMMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« _ » 202 r.
3aBeyto1uii Kadeapoii

(Toamumch) (®.1.0.)



