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35.03.07TexHoorust IpoOU3BOCTBA U MEPEPAOOTKH CEITBCKOX03IHCTBEHHOM MPOTYKITUH
[Mpodunb «TexHONOTHs IPOU3BOICTBA, XPAHCHHUS U TepepabOTKH MPOAYKIIUU

pacTeHUEeBOICTBA»
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Pabouas nporpamMa IuMCHUIUIMHBI cocTtaBieHa B coorBercTBuu ¢ PI'OC BO mo
HarmpaBiaeHuto  noarotoBku — 35.03.07 TexHoioruss MpPOU3BOJACTBA W NEpepabOTKH
CeNIbCKOXO03SHUCTBEHHOM MPOAYKLMH, YTBEPKICHHBIM NMpHUKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccutickoit @eneparuu ot 17.07.201Ne 669.

PazpaboTunk:
3aBe/lyIoIINi Kadenpoii Tpyraesa Huna HukonaeBHa /
(3anumaemast oonxcrnocms) (®HO0) (noonuco)

Pabouyio mporpamMmy IUCHMIUIMHBI OF00pwia Kadeapa IOYBOBEACHUS U OOIIEro
3emutenienst umeHu npodeccopa B.J[. Myxu

[Ipotokomn 3acenanus kapeaps Ne 11 ot «O4»anpens 2022r.

3aBeayromuii kadenpoii:

KaHIUIAT C.-X. HAYK, JIOLIEHT Tpyraesa Huna HukonaeBHa /
(vuenas cmenens, 36anue) (@H0) (noonuco)




. ean u 3a1a4u 0CBOEHUS IUCIIUILIAHBI
Heas aucuMmiumHbl - GOPMHPOBAHME 3HAHUM TO OOMIEH W  CIeNHATbHON

MHUKPOOHMOJIOTUN U YMEHUH HCIOIb30BAHUS MOJYUYCHHBIX 3HAHUHM A PELICHUS NMPaKTHUYECKUX
3a[a4 CeNbCKOr0 X0351CTBA B COOTBETCTBUH C KOMIIETCHIIMSAMM.

3agaun:

nath OOydaromuMCsl TIIyOOKHE W BCECTOPOHHHE 3HAHHS O MHUKpPOOpPTaHM3MaxX, WX
POJIH B IPUPO/IE ¥ KU3HU YETIOBEKA,
M3y4YUTh CUCTEMATUKY, MOP(OJIOTHIO, TCHETUKY U Pa3MHOKEHUE OaKTepuid, METa00IN3M
MUKPOOPTaHU3MOB, y4aCTHE MUKPOOPTAHU3MOB B MPEBPAIICHUSX PA3TUIHBIX
COCIIMHEHUH,
OCBOUTH CIIOCOOBI HCTIOIH30BaHUS MUKPOOOB B OMOTEXHOJIOTHUH,
MOJITOTOBUTh OOYYArOIIUXCS K TPAaBWJIBHOW OpraHW3alliyd TEXHOJOTHI IMPOU3BOJCTBA
MPOIYKIINH PACTCHHEBOICTBA.

2. MecTo IUCHHUILUINHBI B CTPYKTYp€e NPOrpaMmbl
Hucrummmaa b1.0.12  &Mukpobuosiorusi» BXomuT B 0ok «OOs3aTeabHas YacTb»

y4eOHOro IJaHa.

[Tepen nucuumummHON «MUKPOOHOIOTHS» U3YIAOTCS CICAYIONINE TUCITUTIITUHBI.
boranuka

®dusnonorus u OMOXUMHSI paCTCHUN

buoxumus cenbCKOX03sIMCTBEHHON TPOAYKIIUU

[Tocne mnpoxoxacHUS MUCHUIUIMHBI «MHUKPOOHOIOTHS» H3y4dalOTCs  CIEAYIOIINE

JUCHUNIINHEL

TexHonorust XpaHeHus U nepepadoTKU MPOAYKLHUN PACTEHUEBO/ICTBA,;
be3zonacHoCTh C.-X. ChIpbS U HpOI[OBO.HBCTBI/IH;

CeIbCKOXO03SIMCTBEHHAS DKOJIOTHS,

KoHcepBupoBanue 1 BUHOZENNE,

O3HakoMuTeIbHAS PAKTUKA 10 MPOU3BOICTBY MPOAYKLUN PACTEHUEBO/ICTBA;
TexHOJIOTHs U TEXHUKA CYIIKHU 3€PHA;

TexHomorust XpaHeHUs U IEPepabOTKN CaXapHOW CBEKIIHI,

[Ipoun3BoCTBO MPOAYKIIMUA PACTEHUEBOCTBRA,

TexHonorust OpOaMIIbHBIX TPOU3BO/ICTB,;

3. TpedoBanus K NJIAHUPYEMbIM Pe3yJIbTATaM OCBOEHUS THCHHILIMHBI
3.1 O0yuarouuiics 10/1KeH

3HATH.
-IpeaAMET MI/IKpOGI/IO.HOI‘I/II/I, €ro MECTO B CUCTEME €CTECCTBCHHBIX HayK,
-Mop(dosoruyeckue, KYJIbTypajbHBIC, (hU3MOIIOrO-OMOXUMHUYECKUE  TPU3HAKHU

MHKPOOPraHHU3MOB, UX CTPOCHHUEC U PA3MHOXCHHC,

T. I.;

-pOJIb MHKPOOPTaHM3MOB B MPEBpaIlleHUH a30Ta, yriiepoaa, ceprl, ¢pocdopa, xene3a u

-0 HOBBIX AOOCTHKCHHUAX B 001acTH OUOTEXHOJIOTUH U 6I/IOKOHBepCI/II/I, CCJICKIIMHN H

TCeHHOM WH)XEHEPUH MHUKPOOPTaHM3MOB M 00 UCHOJB30BAHUU JTHX pa3pabOTOK I
IIPOM3BOJICTBA BUTAMUHOB, CTUMYJISITOPOB pocTa, OM0100aBOK U T. 1.

YMeTh.
-TI0JTb30BAaThCSl CBETOBBIM MHUKPOCKOIIOM,;
-TOTOBUTHh MUKPOOHOJIOTUYECKHE TIPEnapaThl;
-OTPEENSITh YUCIEHHOCTh MUKPOOPTaHU3MOB B Pa3HBIX Cpelax;
-BBIACIIATE YHNCTBIC Ky.HbTypr MI/IKpOOpFaHI/ISMOB OIIMCBhIBATh HX Ky.HI:TypaJII:HBIG

MIPU3HAKH,

-OTpeNeNiATh KadecTBO KopMma (KOPMOBBIX J100AaBOK), IIOJIy4aeMOro C y4acTHEM

MUKPOOPTaHU3MOB,;



- OLIEHUBATh Ka4eCTBO MHUKPOOHMOIIOTUYECKUX MPENAapaToB, UCIOIb3YeMbIX s OOpPHOBI
c OONe3HSIMH W BPEIUTENISIMH CEIbCKOXO3SHCTBEHHBIX KYJbTYp, AKTHBH3AIMHM ITOYBCHHBIX
IPOIIECCOB, CTUMYJISILIMU POCTA U Pa3BUTHs PaCTEHUH U T.1.
- OLICHHMBATh POJIb STU(PUTHBIX M PU30CHEPHBIX MUKPOOPTaHU3MOB B CTUMYJIHPOBAHUH
pocTa U pa3BUTHUA TPABIHUCTHIX PACTECHHM, IPEBECHO-KYCTAPHUKOBBIX KYJIBTYP;
- paboTaTe C HAY4YHOW JIUTEPaTypod M APYIMMH HCTOYHHKAMH HWH(pOpManuu B
3aJJaHHOM IIPEIMETHOM TI0JIE.
Baanersn:
- METOJIaMU U3YyYEHHS] MUKPOOUOJIOTHH.

3.2 B pe3yabTaTe U3y4eHHUs TUCHUILIAHBI 00yYAIOIIUiics 10JI2KEH OCBOUTD.
OIIK - UanukaTopsl obmienpodeccnoHanbHON KOMITETCHITNH

Kox HanmeHoBaHMe KOMIIETEHIIHH
JleMoHCTpUpYET 3HaHHUE OCHOBHBIX 3aKOHOB MaTEeMaTHYECKUX,
OMNK-1.1 €CTECTBEHHOHAYYHBIX u obmenpogecCHOHATbHBIX JUCIIATIINH,

HEOOXOMUMBIX s pelmIeHWs  TUIOBBIX  3a7ad B obnactu
MIPOM3BO/JICTBA, MEPEPAOOTKU U XPAHEHHUS CEIbCKOXO03IHCTBEHHOM MPOTYKITUI
Hcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH JUIS
OIIK-1.2 |pemieHus CTaHAAPTHBIX 3a7a4 B OOJACTH MPOU3BOJACTBA, MEPEepadOTKH U
XPaHEHHUsI CENbCKOXO035IMCTBEHHON MTPOAYKIUH

[Tpumensier nHPOPMALIIOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIIOTMHU B PELICHUU
OIIK-1.3 |TumoBeIX 3amay B o0O0JacTH NPOM3BOJCTBA, MepepabOTKH M XpaHEHUs
CEJIBbCKOXO035MCTBEHHOW MPOIYKIIUHI

4. O0beM TUCHUNJIMHBI U BHABI Y4eOHOI padoThl
®opma o0yuyenus Ounas

Buj y4eOHoii pa6oThI Bcero yacos CeM; cp
KonrakrHas pabota (Bcero) 54.1 54.1
B Tom uncrne:

JIeKIIMOHHbBIE 3aHATHS 18 18

JlaboparopHbie 3aHATHS 36 36

Wnast koHTakTHas pabora 0.1 0.1

CamocrosiTenpHas padbora 89.9 89.9

NUTOIO: 144 144

3.e. 4 4
dopma o0yueHust 3ao0uHasn

Buna yueOHoii padoThI Bcero yacos CeM; crp
KonraktHas pabota (Bcero) 8.1 8.1
B tom uncre:

JIeKIMOHHBIE 3aHATHS 4 4
JlaGopaTopHble 3aHATHUS 4 4
WNHuas xoHTakTHAs paboTa 0.1 0.1
CamocrosiTenbHas paboTa 131.9 131.9
Yacel Ha KOHTPOJIb 4 4
NUTOrO: 144 144
3.e. 4 4




5. CTpyKTypa u coJep:KaHue TUCHUILIMHBI
5.1. Pa3genbl/TeMbl TUCHHMILINHBI H BUABI 3aHITHIA

®opma o0yueHuss Qunas

HanmenoBaHue pa3iesioB/Tem
AUCHUTIIMHBI

Jleknuu

Jladop.

3aHATUA

Ipaxk.
3aHATHS

CPC

HUKP

KonTtpoa

Tema 1. MuxpoOuosorust u ee posib B
HapOJIHOM XO35MCTBE

N

Tema 2. M3ydyenue npaBus paboThl B
MHUKPOOHOJIOTHYECKOM JTaOOpaTOPUH.
OcBoeHME METO/10B
MHUKPOCKOIIMYECKOTO HCCIICIOBAHUS
MUKPOOPTaHU3MOB

Tema 3. Mopdomorust
MUKPOOPTaHU3MOB

Tema 4. [[UTOXUMHYECKHE METOIBI
UCCJIEI0BAHMS] MUKPOOPTaHU3MOB
(croKHBIE U CIIEUATBHBIE METOIBI
OKpacKH Ipenaparos)

Tema 5. OCHOBBI
MUKPOOPTaHU3MOB

CUCTEMATHUKHU

Tema 6. ['eHeTHKa MUKPOOPTaHU3MOB

Tema 7. MukpoopraHu3Mbl "
OKpYKaroIas cpena.
B3anMoOTHOIIICHN ST MUKPOOPTaHU3MOB

Tema 8. Iluranue wu  ¢depMeHTHI
MHUKpOOpranu3mMoB. Mertabonusm. Poct
Y pa3MHOXXEHUE MUKPOOPIaHU3MOB-

Tema 9.
MHUKpPOOpPTraHu3MaMu
COCTMHEHNN

[IpeBpamenne
C-copepxamnux

10

TeMma 10.
MHUKPOOpPTraHu3MaMu
COECTMHEHNN

[IpeBpamenue
a30THCTBIX

11

Tema 11. AzoTduxcanus u ee poiib B
IUTOJTOPOINH TIOUBBI

12

Tema 12. [IpeBpamenue
MHUKPOOPTaHU3MaMH COCIMHEHUH Cephl,
docdopa, xeneza

13

Tema 13. [TouBooOpazoBaTeNbHBIN
MPOIECC U POIIb MUKPOOPTAaHU3MOB B
00pa3oBaHUM MOYBHI

14

Tema 14. MukpoOHBIE LEHO3BI IOYB




pPa3MYHBIX ~ THIIOB.  ODKOJOTMYECKHE
0COOEGHHOCTH  Pa3BUTUS  MHUKPOOHBIX
COOOIIIECTB IOYB

15

Tema 15. BausHue aHTPONOreHHBIX
(GhakTOpOB Ha MHKPOOHOE COOOIIECTBO
MIOYBBI

16

Tema 16. BzanmooTHoO1IEHNE
MUKPOOPTraHU3MOB U PaCTCHUU

17

Tema 17. Hcnonp3oBanue
MHUKPOOPTaHU3MOB M HUX MeTabOIUTOB
IIPH BO3JICIBIBAHUU C.-X. KYJIBTYP

18

Tema 18.
MHKPOOpPTaHU3MaMHt
CBIPbsI (OMOKOHBEPCHSI)

[IpeBpaiienue
PacTUTEIBHOTO

19

Tema 19. Mukpodaopa ™I0ON0B U
oBomield. XpaHeHne u mepepaboTka
IUIOJIOB Hu OBOIIIEH.
Muxkpobuonornyeckue OCHOBBI
BUHOJCIHSA

5,9

UTOI'O:

18

36

89.9

0.1

®opma o0yueHust 3a04Hasn

n/n

HanmeHnoBaHue pa3iesioB/Tem
AUCHUTIIMHBI

Jlekuu

Jladop.

3aHATHUA

Ipaxk.
3aHATHS

CPC

HUKP

KonTtpoa
b

Tema 1. MukpoOuosorust u ee posib B
HapOJIHOM XO35MCTBE

N

Tema 2. M3ydyenue npaBus paboThl B
MHUKPOOHOJIOTHYECKOM JTAOOpaTOPUH.
OcBoeHME METOI0B
MHUKPOCKOIIMYECKOTO HCCIICIOBAHUS
MHUKPOOPTaHU3MOB

Tema 3. Mopdomorust
MUKPOOPTaHU3MOB

Tema 4. [[UTOXUMHYECKHE METOIBI
UCCJIeI0BAHMSI MUKPOOPTaHU3MOB
(croKHBIE U CIIEHATBHBIE METOIBI
OKpacKH MpenaparoB)

Tema 5. OCHOBBI
MUKPOOPTaHU3MOB

CUCTEMATHUKHU

Tema 6. ['eHeTHKAa MUKPOOPTaHU3MOB

Tema 7. MuKpoopranu3mMsl "
OKpY’Karomias cpena.
B3anMooTHOIIIEHHST MUKPOOPTaHU3MOB

Tema 8. Iluranue wu  ¢depMeHTHI

10




MHUKpOOpranu3mMoB. Mertabonusm. Poct
U pa3MHOXEHUE MUKPOOPTraHU3MOB-

Tema 9. [IpeBpamienne
MUKPOOPTaHU3MaMU C-coneprkannx
COECTMHEHNN

10

Tema 10. [IpeBpamenue
MHUKPOOPTaHU3MaMH A30THCTBIX
COEIMHEHUI

11

Tema 11. Azordukcanus u ee poib B
IUIOJOPOAVH ITOYBBI

12

Tema 12. [IpeBpamienne
MUKPOOPTaHU3MaMU COSTUHEHHUI Cephl,
docdopa, xenesa

13

Tema 13. [TouBooOpazoBaTeabHBII
IPOLIECC U POIb MUKPOOPTaHU3MOB B
00pa3oBaHUM MMOYBBI

14

Tema 14. MuxkpoOHBIE IICHO3BI IOYB
pa3J'II/I‘-IHBIX THUIIOB. 3KOJ’IOFI/I‘-IGCKI/IG
OCOOCHHOCTH  Pa3BUTHSA  MHUKPOOHBIX
CO00I1IeCTB ITOYB

15

Tema 15. BiusHue aHTPOMOTEHHBIX
(dakTOpOoB Ha MHUKPOOHOE COOOIIECTBO
TIOYBBI

16

Tema 16. BzanmMooTHOIICHHE
MHUKPOOPTaHU3MOB U PAaCTCHUH

17

Tema 17. Hcnonb3oBanue
MUKPOOPTaHU3MOB U WX METa0OJIUTOB
MIPH BO3/IEIBIBAHUH C.-X. KYJIbTYD

18

Tema 18. [IpeBpamenue
MHUKPOOPTaHU3MaMH PacTUTENBHOTO
CBIPbsI (OMOKOHBEPCHSI)

19

Tema 19. Mukpodaopa ™I0I0B U
oBomield. XpaHeHne u mepepaboTka
IUIOJIOB Hu OBOIIIEMH.
Muxkpobuonornyeckue OCHOBBI
BUHOJEIHSA

7,9

HUTOI'O:

4 4 131.9

0.1

5.2. Coep:xkaHue pa3iesioB/TeM TUCHHILTHHBI

HaumenoBanue
pasnaesia/TeMbl
JUCIUIINHBI

Conep:xaHue paszaesa/TeMbl

Tema 1. MuxkpoOuoniorus kak Hayka, €€ MpeIMeT U CTPyKTypa
Muxkpobuosorus u ee (oOmass W CembCKOXO3SHCTBEHHAss MHUKPOOHOIIOTHS).
POJIb B HAPOJAHOM Ilemn w 3amaum auctmiuidHbl. Ilpenmer, oOBEKTH U




X03SIUCTBE

METOABl MHKPOOHMOJIOTUH. MecTo MHUKPOOHOJIOTHH B
npodeCcCuOHATBHON MOATOTOBKH Oymymmx
CHEIHAIMCTOB CETBCKOTO XO03S1CTBA.

Hcrtopuss  pa3BUTHS  MHKPOOWMOJIOTHM  KaK  HAyKH
(omucatenbHbIA, (U3NOIOTHUSCKUN, OUOXMMHYCCKHIA,
reHeTH4YecKuil mepuoini). CTaHOBJIEHHE MUKPOOHOIOTHU
B Poccun. PabGoret A. Ban JleBenryka, J[. C.
CamoitnoBuua, M. M. TepexoBCKOro u Apyrux y4eHbIX.
Ponp  mmkpoOHWONIOrMM B TPOMBINUICHHOM U
CEITbCKOXO035ICTBEHHOM TIPOM3BOJICTBE.

Tema 2. zyuenue
npaBui paboTHI B
MHUKPOOHOJIOTHIECKOM
nabopatopun. OcBoeHue
METOJIOB
MHUKPOCKOITUYECKOTO
MCCIIEIOBAHHS
MHUKPOOPTIaHU3MOB

Hasnauenue, o0opynoBanue, mpaBuiia pabOThl M TEXHUKA
0€30MacCHOCTH B MHKPOOHMOJIOTHYECKOH J1abOpaTOpHH.
YCTpoiicTBO MUKPOCKOMa (MeXaHWYECKast M ONTHYECKast
4acTH MHKPOCKOTIA). OcHOBHBIE TEXHUYECKHE
XapaKTePUCTHKA  MHKpPOCKOMa  (YBEJIMYUTEIbHAS U
pasperiaroias CltocoOOHOCTh MUKPOCKOIIA).

PaGora ¢ wmwmkpockormom (0Omue mpaBmia pabOTHI ¢
MHUKPOCKONOM, paboTa C HMMMEPCHOHHONH CHCTEMOM
MHUKPOCKOINA,  yCTAaHOBKA  OCBEIEHUS, H3MEpEHHE
0OBEKTOB).

MeTobl IPUTOTOBJICHUSI MTPENIAPaTOB MUKPOOPTaHU3MOB
(TexHMKAa B3ATHS  KYJIBTYpbl JUJIi  [PUTOTOBJICHHS
IPErapaToB; TEXHUKA MPUTOTOBICHUS (PUKCHUPOBAHHOTO
mpenapaTa; TEXHUKA MPUTOTOBICHUS <«pa3[aBICHHON
KaIUIN»; TEXHUKA TIPUTOTOBIICHHUS «BUCSYCH KaTUIN»).

Tema 3. Mopdonorus
MHKPOOPTaHN3MOB

DyKapuOTHBIC U MPOKAPHOTHBIC OPTaHU3MbI (OaKTEepHH,
rpuObI, aKTHHOMHUIIETHI). Mop]oIornyecKre MpU3HAKH
MHUKPOOPIaHU3MOB. YJIBTPAaCTPyKTypa OaKTepualbHOM
KieTku. JIBukeHne MukpoopraHusmMoB. CHoopel u
Cropoo0Opa3oBaHuUe.

Mopdomorust Gakrepuit (hopma, pasmepsl, B3aUMHOE
PAacIoJIOKEHHUE KIIETOK).

Mopdonoruueckue NIPU3HAKH AKTHHOMHUIIETOB
(xapakTepucTHKa KOJOHHH, (opMma, BEIMYHUHA KIIETOK,
cTpoeHue muunenus. Mopdorornyeckue  TpU3HAKU
HOKapaui, MukoOakTepuid. OCHOBBI  CHCTEMAaTHKH
AKTHUHOMHUIICTOB.

Mopdonoruueckue mpusHakd  rpuboB  p.  Mukor
(ctpoenmne munenus (He WIEHUCTOTO; CTPOCHUE OPraHOB
0ecroyoro pa3MHOXKEHUS. CIIOPAHTHEHOCIA, CIIOPAHTHS,
criopanruecnop). Mopdonoruyeckue TpU3HAKH T'PUOOB
p. Aspergillus ¢{rpoenne wmunenus (WICHHCTOrO);
CTpoeHue OpraHoB 6ecronoro Pa3MHOKCHHUS
KOHH/IMEHOCIIEB, CTepUTM u KOHUIHI).
Mopdonoruueckue mnpusHaku rpubo p. Penicillium
(ctpoenre murenusi (WIEHHUCTOIO); CTPOCHHE OPTraHOB
0ecroJyioro pa3MHOXXEHHS: KOHMIUEHOCIIEB, CTEPUTM U
KOHH/IUH).

OcHoBHBIE  (QOpPMBI  APOXOKEH ©  CHOCOOBI WX
pPa3sMHOXCHHS, BBISBICHHE B JIPOXIKEBBIX KJIETKAX
BKJIFOUCHHUS TJIUKOTCHA.

Tema 4.

CymHocts Merona okpacku no I'pamy. IlpumeHenue




[MuToxumuyeckue
METO/IbI UCCIICIOBAHHSI
MHKPOOPTaHU3MOB
(cmoxHBIE 1
CIIEIHATbHbBIE METOIBI
OKPACKH TIpenapaToB)

cnocoba oxpacku mo I['pamy. TexHHKa OKpacku IO
I'pamy.

Okpacka criop y Oaktepuii (IPUHIMII METOJOB, TEXHUKA
OKPACKH).

Okpacka karicya OakTepuil (IpUHIMO METOJa, TEXHHKA
OKPACKH).

Tema 5.
OCHOBBI  CHCTEMATHUKHU
MHUKPOOPTaHU3MOB

O6mme cBeneHUs 1O CHCTEMaTHKH MHUKPOOOB |
MIOJIOKEHHUE UX CPelu XKHUBOro Hapcra. Kiaccudukarms
Y HOMEHKJIaTypa MUKPOOPTraHU3MOB.

OcHoBbl cucteMatuku npokapuot. Ilapctso Procaryotae
ornen 1-Gracilicutes; otnen 2- Firmicutes; otnen 3-
Tenericutes;otnen 4- Mendosicutes Xapakrepucruka
KJIaCCOB.

OcHOBBI cucTeMaTuKu TprOOB, 001as Mopdosioruueckas
xapaktepuctuka.  Ilapcteo  Mycota: ormen  1-
Myxomycota; otnen 2 — Eumycota.Xapakrepuctuka
KJIaCCOB.

MukpoObl BHEKJIETOYHOH opranuzaunu. OcoOeHHOCTH
BUPYCOB, MX XHMHUYECKHI COCTaB, CTPOCHHE, pa3MeEphl.
®darn, X 0COOEHHOCTH, MOP(HOIOTHYECKHE MPU3HAKH,
CTPOEHHUE, MEXaHNU3M IPOHUKHOBEHUS B OaKTEpUH.

Tema 6.
I'enetuka
MHUKPOOPTaHU3MOB

OOme cBeieHUs 1O CHCTEMaTHKH MHUKpPOOOB U
MOJIOKEHHE UX Cpeau *KHUBoro mapctBa. Knaccudukanus
¥ HOMEHKJIaTypa MUKPOOPTaHU3MOB.

OcHoBbI cuctematuku npokapuot. LlapctBo Procaryotae
oranen 1-Gracilicutes; ornen 2- Firmicutes; otnen 3-
Tenericutes;otnen 4- Mendosicutes XapakTepucTuka
KJIACCOB.

OCHOBBI CHCTEMAaTHKHU TPUOOB, 001Iass Mopdoioruueckas
xapakrepuctuka.  LlapctBo  Mycota: ormen  1-
Myxomycota; otnen 2 — Eumycota.Xapakrepuctuka
KJIACCOB.

MukpoOsl BHEKJIETOUHOM opranu3aruu. OcoOeHHOCTH
BUPYCOB, UX XMUMHUYECKUU COCTaB, CTPOCHUE, Pa3MEPBL.
®darn, X 0COOEHHOCTH, MOP(OIOTHYESCKHE MPHU3HAKH,
CTpOCHHE, MEXaHU3M MPOHUKHOBEHHS B OaKTEpHUH.

Tema7.
Mukpooprasusmsl u
OKpY>Karolas cpena.
BzauMooTtHoOIIeHNS
MHKPOOPTaHU3MOB

Bmusane  gusmueckux — (akTOpoB  Ha  pa3BUTHE
MHUKPOOPTIaHU3MOB (temneparypa, BJIQJKHOCTB,
BBICYIIIMBAaHUE, ICHCTBUE BUIMMOTO CBETA).

Bnusiane xumuueckux (PakTopoB Ha MHUKPOOPTaHU3MBI
(kMCIOTHOCTR, HAJIMYME KUCIOPOJA, AHTHUCENTHKH,
TSDKEJIBIC METAJUIbI, AHTUOMOTHKH).

Brnusaune OMOJIOTUYECKHUX (hakTopoB Ha
MHUKpPOOpPraHu3Mbl (cMMOMO3, MeTabno3, KOMMEHCAIH3M,
CHHEPI'H3M, aHTArOHU3M, MTAPA3UTH3M).

Tema 8.

[luranne u depMeHTHI
MHUKPOOPTaHU3MOB.
Merabomusm. Poct u
pa3MHOXKEHUE
MUKPOOPTaHU3MOB

XUMHUYECKUN COCTaB MHUKPOOPraHU3MOB U UX IHILEBbIC
norpeOHOCTH. MICTOUHUKY yriieposa, a30Ta, Cepshl T.1., UX
3HAa4YEeHHUE ISl MUTAaHUSI MUKPOOPTaHU3MOB.

Mertaboau3sm  (0OMEH  BEIIECTB) MHKPOOPTaHHU3MOB.
Kara6onusm u anabonmm3m (0HOoCHHTE3).

depMeHTHI MUKPOOPTaHU3MOB, KJIacCH(pHUKAIINS.

Tunel u cnocoObl muTaHus. TpPaHCIOPT MUTATEINBHBIX




BEILIECTB.
OO01as xapakTepUcTUKa U Ki1accu(UKaIMs MUTATEIbHBIX
cpell, IPUMEHIEMBIX B MUKPOOUOJIIOTUYECKON MPAKTHUKE.
Amnmapatypa W 000pyIOBaHHE MHKPOOHOIOTHYECKON
naboparopuu, HUCIOJb3yeMbIe [UISI  TPUTOTOBJICHHE
MUTATENbHBIX cpela. TexHHKa MPUrOTOBIEHHS Hauboee
4acTo ynoTpeOssieMbix muratenbHbIX cpen (MB, MIIB,
MITA). TIloceB MHKPOOPraHH3MOB Ha ITHUTATEIbHBIC
Cpelibl.

OcHoBHbIE TOHATHS MeTa0oM3Ma MHUKPOOPTaHU3MOB.
Bbpoxxenue, npixaHnwe, OMOCHHTE3 OTICIBHBIX BEIIECTB
MUKPOOHOM KJIETKH. Poct u pa3MHOXKEHHE
MUKPOOPTraHU3MOB.

Tema 9. IIpeBparienue
MHKpoopranuzMamu C-
COJIEpIKaIINX
COETUHEHUN

Postb MUKpPOOPTaHN3MOB B IPEBPALLICHUH YIIIEPO/Ia.
CrnupToBoe OpokeHue, CYIIHOCTh U XUMHU3M.
[TpakTHyeckoe 3HaUeHUE CTUPTOBOTO OPOKEHHUS.
Mopdonorudeckas 1 OMOIOTHUYECKAs] XapaKTEPUCTHUKA
B030yauTeneit. Onpenenenue cnupra B Opossieit
KHUJIKOCTH.

Monounokucinoe Opoxenue. CylnHOCTP W XHMHU3M
MOJIOYHOKHCIOro  OpoxkeHus. Mopdororuueckas Hu
Ouosornueckas XapaKTEePUCTHKA BO30OyAUTEINCH.
[TpakTHyeckoe 3HaUeHNE MOJIOYHOKHCIIOTO OPOKEHHS.
[IponnoHoBokucaoe OpOXKEHUE, CYIIHOCTh U XHUMH3M.
Mopdonornueckue  NpU3HAKM W OHOJOTHYECKUE
cBoiictTBa BOo30Oymuteneit. I[IpakTuueckoe 3HAYCHHUE
OpOKEHUSI.

MacnsHokucnoe Opokenune. CymHOCTP W XUMH3M
MacsTHOKHCIoro OpokeHus. IlpakTuueckoe 3HaYeHHE
MacCJISTHOKHCIIOTO OpOXKEeHUS. Mopdonoruueckue
NpU3HAKK M OMOJIOTHYECKHE CBOICTBa BO30ynuTenei.
KauecTBeHHas peakuys Ha MaclsiHYIO KUCJIOTY.
AueronoOytuinoBoe  Opoxenue.  Mopdomoruueckue
MPU3HAKK M OWOJIOTHYECKHE CBOMCTBAa BO30YAHMTEIICH.
[TpakTHyeckoe 3HaUeHUE OPOXKEHUSI.

CwmemanHoe Opo’keHue, ero CYIIHOCTb.
Mopdonornueckue  NpU3HAKM W OHOJOTHYECKUE
cBoiictTBa BOo3Oymutreneit. I[IpakTuueckoe 3HAUYCHHUE
OpOKEHUSI.

OxucneHre UEUIION03bl W JIPYrUX  OpPraHHUYeCcKHX
BemiecTB. CyIIHOCTh M XUMH3M OKHCIICHUS KIJIETUATKH.
Mopdonoruueckue  Npu3HAKU W OWOJOTHYECKHE
cBoiicTBa Bo3Oymuteneil. IlpakTuyeckoe 3HauYeHHE
mporecca.

Paznoxenne MHMKpoOaMH LEIUIIONO3bI, CYIIHOCTh H
XUMH3M Ipouecca. Mopdonornyeckue NpU3HAKU U
Ouosiornyeckue cBoicTBa Bo30yautenei. [IpakTuueckoe
3HAYEHUE Pa3NIOKEHUs KJIETUaTKHU.

PaznoxxeHne  MHUKpOOpraHM3MaMH  T'e€MHIEIUTION03HI,
JUTHUHA U TEKTHUHOBBIX BemlecTB. Mopdonoruueckue
NPU3HAKK M OMOJIOTHYECKHE CBOICTBa BO30ynuTenei.
[IpakTiueckoe 3HaYeHHE MPOLIECCOB.




HenonHoe okxuciieHne MHUKpPOOPraHM3MaMHU YIJIEBOJIOB.
CuHHTEe3 MUKPOOPTaHW3MaMH OpPraHMYeCKHUX BEIIECTB.
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Tema 10. [IpeBpamenne
MUKpPOOPTaHU3MaMHU
a30TUCTBIX COEIUHECHUMN

Kpyrosoport azora. [{luk:n mpeBpamieHus a30Ta B OYBE.
AMMoHUpUKaUsg OETKOB ¥ aMUHOKUCIOT. CyIIHOCTh U
XUMHU3M TIporiecca aMmMoHupukauu. Mopdosiornaeckue
MIPU3HAKH " OMOJIOTUYECKHE CBOWCTBa
amMoHupuImpyromein  Mukpodaopbel.  [IpakTudeckoe
3HaUYEHUE aMMOHU(DUKAIIMY OEIIKOBBIX BEIIECTB.
Hurpudukamms wu aenutpudukamus. CymHOCTE U
XUMH3M TPOIECCOB HUTPUDUKAINU U JEHUTPUDUKAIIIH.
Mopdonoruueckue  NpuU3HAKU W OWOJOTHYECKHE
CBOWCTBa HUTPUPHUUUPYIOUICH U IECHUTPUPHULIUPYIOIICH
Mukpodiopsl. [IpakTrueckoe 3HaueHne HUTPUDUKAITIN U
AeHuTpuUKanuu.

NmmoOunu3anust  a3ora, YCJIOBUS  BO3SHHKHOBEHUS.
3HavyeHHe nporecca.

Jleautpudukanusi, CymHOCTb, XHMH3M U  YCIOBHS
nporiecca. Mopdonoruueckue MPU3HAKU "
OWOJOTMYecKre CBOWCTBAa BO30ymuTenel. 3HaueHUE
nporiecca.
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Tema 11.
AzoTduxcanus u ee
POJIb B TIOJJOPOANHT
TIOYBBI

Azordukcanusi, 3HaUY€HHE OHMOJOTUYECKH CBS3aHHOTO
a3oTa.

Azotdukcanms CBOOOTHOXXUBYIIIMMHU
MUKpoOoprann3Mamu. LUK mpeBpanieHus a3ota B OYBE.
CymHOCTh W XUMH3M  OHMOJIOTMYECKOW  (UKCAIu
atMocepHoro aszora. Mopdooruueckue MpPU3HAKA U
OHnosIornyecKue CBOIICTBa CBOOOTHOKUBYIIIHX
a30TPUKCUPYIOIIUX MHUKPOOpPraHu3MoB. [IpakTudeckoe
3HaueHHe a3zoTGUKCalMu B TPUPOJIE U CEIHCKOM
XO35ICTBE.

AccommatuBHas ~ a3ordukcanms. Bo3Oymurenw, ux
Mopdonornueckue Mpru3HaKU, OMOIOTHYECKHE CBOWCTBA,
pocCT u pa3BuTHE. 3HaUEHHUE TMpoIiecca.

CumbuoTtnueckass azordukcanus. Mopdonornyeckue
MIPU3HAKK ¥ OMOJOTHYECKUE CBOMCTBA CHUMOMOTHYECKOM
a30T(UKCUPYIOIIEH MHUKPO]IIOPHI. Bunosas
CHETM(PUIHOCTD. BzaumoneiictBue OakTepuit c
PacCTEeHUEM-XO3SIMHOM. bakrepoupbl. YcnoBus
dbopMupoBaHHUS a30TPUKCUPYIOLIEH accoIuaIuu.
baktepun — cuUMOWOHTBI  HEOOOOBBIX  paCTEHUM.
[IpakTndeckoe 3Ha4YeHHWE a30T(UKCAIMH B TMPHUPOAE U
CEJIbCKOM XO35IMCTBE.
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Tema 12. [IpeBpamienne
MUKPOOPTaHU3MaMHU
COCAMHEHHUI CEPBHI,
docdopa, xeneza

[IpeBpamienust ceppl, OMOTOTUYECKUN UK COSAUHEHUHN
cepbl. OKHUCIEHUE HEOPraHUYECKUX COCIUHEHUU Cephl.
Muxkpodiopa mporecca, €€ Mmopdoaorndeckue Mpu3HaAKu
h OHOJIOTHYECKHE CBOMCTBA. XHMHU3M H 3HAYEHUE
mporiecca.

BoccranoBnenne HEOPraHMYECKUX COEIUHEHUUM CEpBI.
Muxkpodiopa mporecca, e€ Mmopdoraorndeckue Mpu3HaKu
h OHOJIOTHYECKHE CBOMCTBA. XHMHU3M H 3HAYEHUE
mporiecca.

[IpeBpamieHne  OpraHWYeCKMX ¥ HEOPTraHWYECKUX




coequHeHnii  gochopa. Muxkpodmopa mporecca, e€
MOP(QOJIOTHYECKHE  TMPU3HAKK W OWOJIOTHYECKHE
CBOKCTBA. XMMU3M U 3HAYECHUE IPOLIECCA.

[IpeBpaimienue coequHeHUN xkene3a. MuHepanu3anus
OpraHUYEeCKUX COCIMHEHHUM, COAEpKaIIUX  KeIe30.
Boz0Oynurenu, 3HaueHue npoiecca.

OkuclieHHe BOCCTAHOBJICHHBIX COEJUHEHUN Kene3a Hu
BOCCTAHOBJICHHE OKHCIEHHBIX COEIMHEHUIl KeJesa.
Muxkpoduiopa, e€ Mopdonorudyeckue MNpPU3HAKH U
OMOJIOTMYECKHE CBOMCTBA. 3HAUEHHE TTPOIIECCOB.

Tema 13.

[ToHATHS IPUHITUTIBL U
KOHIIEIINN TOYBEHHOMN
MUKPOOHOJIOTHHU U

[TouBooOpa3zoBarenbHas JESATEIBHOCTD
MHUKPOOpPraHu3moB. Passutue B3mAnoB y4€HbIX. Poib
MHUKPOOPIaHU3MOB B O0Opa30BaHUU IOYBBI U TyMyca.
Ponp NOYBEHHBIX MHMKPOOPIaHU3MOB B IIIOJOPOAUU

13 | skonorum. MTOYBHI.
[TouBooOpazoBaTEeNbHbII
MIPOLIECC U POJIb
MHUKPOOPI'aHU3MOB B
00pa30BaHMM MMOYBBI
Tema 14. MukpoOHBIe Meronbl  ompenesieHUsT  YMCIEHHOCTH, COCTaBa U
L[EHO3BI [TOYB aKTUBHOCTH TMOYBEHHBIX MHKpOOpraHuzMoB. CTpykTypa
Pa3IUYHBIX TUIIOB. MHUKPOOHBIX  COOOINECTB TOYB  PA3IUYHBIX THUIIOB
DKOJIOTHYECKHe (3uMoreHHast U aBTOXTOHHAS MuKpodJIopa,
0COOEHHOCTH Pa3BUTHs | OJIUTOTPOQHEIE, XEMOJIUTOABTOTPO(HBIE u
MHUKPOOHBIX cO00IIECTB | (hOTOIUTOABTOTPO(DHBIC MHUKPOOPTaHU3MBI).
MOYB XapakTepuCcTUKa  OCHOBHBIX  TpYIN  IOYBEHHOTO
HaCEJICHUS.
Bnusiaue abuoTnueckux (PakTOpoB Ha aKTHBHOCTb
14 MUKPOOPTaHU3MOB H (OPMUPOBAHHE HX COOOIIECTB
(TemmepaTypa TMOYBBI, BJIAXKHOCTbH, BO3IYLIHBIH DPEXUM,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBII MOTEHIUAI,
KHCJIOTHOCTbD, TPAHYJIOMETPHYECKHI COCTAB TTOYBHI).
Brnusnue Onotudeckux (B3aMMOOTHOIICHHS OPraHU3MOB)
U aHTPOINOTEHHBIX (PAaKTOPOB HAa pa3zBUTHE MHKPOOHOTO
[IEHO3a TOYBHl. BriusHue o0oO0pabOTKM TIOYBBHI Ha
KHU3HEJCSATENIbHOCTh ~ TOYBEHHBIX  MHUKPOOPIaHH3MOB.
MenuopaTuBHbBIE MEpPOTPUATHS W WX BIUSHHE Ha
MUKpOHaceJleHue To4yB. BriusHue ceBooOOpPOTOB Ha
MUKpPOOHBIE COOOIIECTBRA.
Tema 15. Bnustae 06paboTKH MOYBBI, METHOPALIUN, MUHEPATIHHBIX
Bnusinue U OpPraHUYeCKHUX YA0OpEeHUN Ha MUKPOOPTaHU3MbI TOYBBI
15 | @HTPOTIOreHHbIX u e miuojgopoaue. BiusHME XUMHMYECKHX CpEICTB
bakTopoB Ha | 3amuThl (MECTUIIUIOB) HA TOYBEHHBIC MHKPOOPTaHH3MbI
MHUKpPOOHOE co001IecTBO | 1 00e33apakuBaHUE MTOYBHI.
TTOYBBI
Tema 16. MukpoopraHusmel 30HBI KOPHS M WX BIUSHHE Ha
16 BsaumooTHoenue pacrenne. CuMOMO3 MHUKPOOPTaHU3MOB C PACTCHHSIMH.
MHUKPOOPTaHU3MOB H OnuuTHBIE MUKPOOPTaHM3MBI M XpaHEHHE YpoxKas.
pacTeHui Pa3BuTHe Ha pacTEHUSX TOKCUTCHHBIX TPUOOB.
Tema 17. MukpoOHbIe 3eMieynoOpuTeNnbHbIE TpenapaTbl U UX
17 | Ucnons3oBaHue s dextuBHOCTE. Mukopuzamnus pactenuil. [lpumenenue

MHUKPOOPIraHU3MOB U UX

MI/IKpOGOB —AHTAarOHHUCTOB M aHTHOMOTHKOB JJIA 3allUThI




METa0OJIUTOB TPU pactenuii. VMcrnonp3oBaHre MUKPOOHBIX MpPENapaToB s
BO3/ICIBIBAHUH C.-X. 00pBOBI C HACEKOMBIMHU -BpPEIIUTEISIMHU
KYyJIbTYp CEJIbCKOXO3SMCTBEHHBIX KyabTyp. CTumynsauus pocta
pacTeHuii OMOJOTHYECKN aKTUBHBIMU BEIIECTBAMH.

Tema 18. [Ipepamenue | [IpumeHeHne MeTONOB OMOKOHBEPCHHM B  CEIBCKOM

MHUKPOOpPTraHU3MaMHu Xo3siicTBe. HeTpagunmoHHbIE TMyTH OHOKOHBEPCHH
PaCTHTENBHOTO ChIPhS nacTeNIbHBIX YIJIEBOJIOB B 3TaHoJ. Kpaxmanocoaepxariee
(6noxoHBepcusi) CBIphE ©U  BO3MOXHOCTH  €ro  OHWOKOHBEpPCHH.

brokoHBepcHs  EUTIOI030-TUTHUHOBBIX ~ MaTEpPHAJIOB.
[Tonydyenne Oworaza u3 OTX0HOB (GepM H©  €ro

18 npuMmeHenue. CuiaocoBaHHE KOPMOB  Kak  METOJ
9Ha’poOHOIN OuokoHBepcun. CrmocoObl CHIIOCOBaHUS,
Mukpoduopa cuinoca. ®as3pl  co3peBaHus  cuioca.
JluHamuKa TIporiecca CUJIOCOBAHUS U €r0 PEryJINPOBAHHE.
Hpyrue CIOCOOBI MHUKPOOHOJIOTHIECKOTO
KOHCEPBHPOBAHUS KOPMOB.
19 Tema 19. Muxpodnopa | Mukpod:iopa mioaoB 1 oBouiei. InuduTHbIE
IIJIOJIOB U OBOILICH. MHUKPOOpPraHu3Mbl. MUKpPOOPraHU3MBI, BBI3BIBAIOLINE
XpaHeHue u MopyYy IJIOA0B M OBOUIEH. [ HUIIb TII040B ¥ OBOIIEH.
nepepaboTka miogoB u | Bo30oyautenu 6ome3neii. OCHOBBI BHHOCIHS.
OBOIIIEMH.
Muxkpobuosiornyeckue

OCHOBBI BUHOACIINA

6. MeToauyeckue PpeKOMEHIAUMU I TNPOBedeHHs] TeKYIIero KOHTPOJIs
ycreBaeMoCTH/IIPOMEKYTOYHOM aTTeCTAUU MO AUCIUIIIHHE

Texymuii KOHTPOJb YCHEBAEMOCTM B paMKaxX AUCHMIUIMHBI MPOBOJATCA C IEJIbIO
onpezeNieHusT  CTENeHH  OCBOCHHS  OOy4alolMMHUCS  OCHOBHOH  mpodeccroHanbHON
00pa3oBaTeNbHON MPOTPAMMBI.

Tekymmuit KOHTPOJb YCIIEBAEMOCTH OOYYAIOIIMICSA TPOBOIUTCS IO KaXIOH Teme
yueOHOM IUCHUIUIMHBI W BKIIOYACT KOHTPOJbh 3HAHUM Ha ayJUTOPHBIX M BHEAYAUTOPHBIX
3aHATUAX B XOJI€ BBHIIIOJHEHUS CAMOCTOATEIbHOU PabOTHI.

[TpomexyTouHass arTecTanus OOy4YarONIMXCS MPOBOAUTCS B (opMe CHadu 3adera ¢
OILICHKOMH.

3aueT cHaeTcs COrJIaCHO pACHHUCAHWIO H CIYXHUT (opMOl TpOBEpKH y4eOHBIX
JOCTMDKCHUH OOydJaromuXxcsi o0 BCEH mporpamMme y4eOHON AUCIUIUIMHBI U MPECTISAYIOT IIeb
OIICHUTDH y4eOHBIE JOCTIKCHHUS 32 MEPUO]] N3yUEHUS JUCIUTLTHHBIL.

D@OM 0na mekyweeo KOHMPONS YCNesaAeMOCmU, HNPOMENCYMOYHOU ammecmayuu
npeocmasnenwvl 8 cocmase OIIOII.

7. MeToguveckne peKOMEHIAIUN 00YYAKIIUMCS M0 0CBOEHUIO THCHHUILIMHBI, B TOM
ymciie 1S CAMOCTOSATEIbHOM PadoThI 00y4aK0IIMXCs

[Tpuctynas Kk U3y4yeHHIO AMCLUIUINHBI, 00y4JaromMMCsl HEOOXOAUMO O3HAKOMHUTBCS C
HACTOALIEH IPOrpaMMOM M BHUMATEIbHO M3Yy4YUTH IEPEYCHb 3HAHWM, YMEHUM, BIAICHUU U
KOMIICTEHIIH#, KOTOpbIe OHa hopmupyet (cm. 1m.3).

JU1st OCBOGHUS AUCIUTUTMHBI HEOOXOTUMO:

- nocewjerHue JIeKYUOHHLIX 3AHAMUL, KOHCNEKMUpo8anue JeKyuu, uydeHue
COOmBemcmeyIowWux pasoenos, 2nas, napazpagos pekoMeHOO8AHHbIX npenooasamenem
YUebHUK08 (CcM. cnucok ocHosHou tumepamypbl 8 n.9 Hacmosiweli npoepammol);



- c80e8peMenHAsl N0O20MOBKA K J1AOOPAMOPHLIM  3AHAMUAM U AKMUBHOE YYacmue 8
HUX,

- cucmemMamuy4ecKkas camocmosamenbHas paboma.

Ot oOyuaromuxcst TpeOyercss peryisipHOe MOCeUIeHHe JEKIIMOHHBIX 3aHATHH, Ha
KOTOPBIX OHH IOJYYalOT HEOOXOJUMBINH TEOpeTHYeCKUit MUHUMYM. JICKIIMOHHBIC 3aHSATHS
(GbopMHUPYIOT TpEACTAaBICHUE O B3aUMOCBS3M HM3y4YaeMbIX Pa3/ejOB M TeM JUCHUIUIMHBI, €€
MEXIUCUUIUTMHAPHBIX ~ CBSI3SAX, KYJIbTYPHOM  3HaueHWW. Ha  JeKkuusx  BBOJUTCS
TEPMHUHOJIOTHYECKHIT MHHHUMYM, pacCMaTpUBAIOTCSI OCHOBHBIE DJIEMEHTBI COJIEpKaHUs
M3Y4aeMbIX TEeM, OOBSICHICTCS 3HAYMMOCTh HW3y4aeMoro Marepuana st Oymymiei
PO eCCUOHABHON JIESITEIIBHOCTH, OOIICCTBEHHONM W YaCTHOW J>KHU3HHU, YTO CIIOCOOCTBYET
MOBBIIICHUIO BHYTPEHHEH MOTHBAIlMM OOYyYAIONIUXCS K HW3YYCHHIO JAUCIUILTHHBL
JlexuroHHBIE 3aHATHUS TPOBOJAATCA C NMPUMEHEHUEM MYJIbTUMEAUMHBIX Mpe3eHTalul, 4YTO
aKTUBHU3HMPYET 3PHUTEINBHYIO MaMsATh oOydarommxcs. KOHCIEKTHpOBaHME JEKIHUN SBISICTCS
o0si3arenbHbIM. KOHCIEKT MOXKET OBITh MOJHBIM WM COAEpXkaThb peepaTUBHYIO 3alucCh
paccMaTpuBaeMbIX BOMPOCOB W BBIBOJBI MO KaXIOMy W3 HUX. JlOMyCKaeTcs COCTaBJICHUE
OMOPHBIX KOHCIEKTOB, OTPAXAIOUIMX JHIIb KJIOYEBblE TMO3UIMH PaccMaTpUBAEMOTO
TEOpEeTHYeCKOoro Marepuana. Hamuume KOHCHEKTa 00s3areinbHO, O00BEM KOHCIEKTa
OTIpe/IeIISIETCSl CAMUM O0YYarOIINMCS.

JlornyeckuM TPOJOKCHHEM AayIUTOPHBIX 3aHATUN SIBISICTCS BHEAYJIUTOpHAs
caMOCTOATENIbHAsE paboTa, KOTOpas COCTABJISET 3HAYUTEIBHYIO 4YacTh y4eOHOH paboThl 1O
W3YYCHHUIO JUCHUIUIMHBI ¥ OBIQJCHUI0O KoMmrleTeHIusMU. C TeNbl0 TMpaBUIBHOW ee
OpraHu3alyy U MOBbIIIEeHUs 3(P(HEKTUBHOCTH O0yYaAIOUIUMCS PEKOMEHIYETCS IMOJIb30BaThCS
nAGHAMU 1aDOPAMOPHBIX 3AHAMUL U MEMOOUYECKUMU PEKOMEHOAYUAMU NO NAAHUPOBAHUIO U
OpeaHu3ayuy camocmoamensbHol pabomol 0OyuarOWUxcsa no oucyuniuve, pazpabOTaHHBIMU
aBTOPOM HACTOSIICH porpamMMsl (B (hopMe METOUUECKUX YKA3aHUM U TIPAKTUKYMOB).

['oTOBSsICH K 3aHATHSAM, CIEAYET O3HAKOMUTHCS C IEPEUYHEM 3HAHUM, YMEHHI, BIaJCHUN
¥ KOMITETEHIII. ITO HEOOXOAUMO JII TOTO, YTOOBI, 3aBEPIIUB MOJATOTOBKY, 00yYarOIIHiics
MOT TIPOBECTH CaMOKOHTPOJIb [UIS YCTAQHOBJICHUS BIaJCHUs/HE BIAICHUS 3HAHUSIMHU,
YMEHHSIMH, HABBIKAMU U KOMIICTCHIIUSMH.

3areM HEOOXOJUMO MpPOYECTh MEpeYeHb BBIHOCHUMBIX Ha TPAKTHUECKOE 3aHsITHE
OCHOBHBIX BOMPOCOB (B TOM YHCIIC BOMPOCHI JJIs OOCYXKIEHHs), MO yKa3aHHOW B IUIaHE
y4eOHOU JUTEpaType H3YYHTh TEOPETUYCCKUNA MaTepuan, OCBOUTh TEPMHUHOJIOTHYCCKUI
MUHUMYM.

Ecnu B nnaHe 3aHATUS €CTh 3a/laHus B TECTOBOM (hopme, HEOOXOAMMO BBIMOIHUTH UX
MUCHbMEHHO HJIM YCTHO. BBINOJIHEHHE TakuX 3aJaHUi CUMUTAETCs TBOPYECKOH paboToi u
OLICHHUBAETCS MPEnoAaBaTesieM OTAEIbHO OT YCTHOTO OTBETA.

Memoouueckue pexomenoayuu no NIGHUPOSAHUIO U OP2AHUZAYUU CAMOCMOAMENbHOU
pabomul 006yuarOWUXCcs NO OUCyuniuHe TO3BOJISIT 00yJaroneMycsl MPaBUJIBHO OPraHU30BaTh
peKHUM CBOEH ydueOHOW NeATeNbHOCTH, pacmupenenuTh BpeMs. O3HAKOMIICHHE C BBOJIHBIMU
paszenaMd METOJUYECKUX PEKOMEHJIalui OyAeT MOoJIe3HO AJii OOLIero MOHMMAaHUs IIeliH,
3amad, GopM U CONIepIKaHUS CAMOCTOSTEIILHON paOOTHI.

8. IlepeyeHb HHPOPMAIHOHHBIX TEXHOJIOTH (KOMILIEKT JHIEH3HOHHOT0 U CBOOOIHOIO

I10)

Ne HazBanwue (mumensus\cBoboamoe T10)
1. | Windows 7 JIUICH3UA

2 | Windows XP JIUICH3UA

3 | Paint.NET cBoboxHoe I10

4 | Cucrema ympaBiIeHHs TUCTAaHIIMOHHBIM 00yduennem Moodle cBobomuoe 10




5 | UadopManmoHHO-TIPaBOBEIC CHCTEMBI [ apanTt” u cBobouoe [1O ms
"Koncynsrant+" 00yJaroIuXxcst

6 | Microsoft office 2007 JMLCH3US

7 | Acrobat Reader DC cBobozanoe I10

8 | CGucteMbl aHTHBUPYCHOM 3alIUTHI TabopaTopru Kacnepckoro JIUIICH3US

9. YuedHo-MeToAMUYeCKOEe H HH(POPMALIMOHHOE 0O0ecneuyeHre TUCIIUIIINHBI:
a) OCHOBHAasI TUTEpPaTypa

1. MukpoGuomnorus: y4eoHoe mocobue / coctaButens E. B. CkpumnumkoBa. — Tambos: TI'Y um.
I'.P.IepkaBuna, 2019. - 15&. - ISBN 978-5-00078-313-9. -URL.: https://e.lanbamim/book/156859 —
TeKCT: AIeKTPOHHBIHN

3. Mukpobuonorus : yuebHoe nmocooue / cocrasurens O. M. CoGonesa. — Kemeposo : Kysbacckas
I'CXA, 2018. — 111 c.—Jlaus . DdNeKTpOHHO-OMOnMOTe4yHas cucrema. —  URL:
https://e.lanbook.com/book/14302bekcT: 211K TPOHHBIIH

0) 10MOTHUTEILHAS JIUTEpaTypa

1. Mukpo6uonorust : / Cocrasutenu: A. K. INamuymnuna [u gp.]. — Kazaus | KTABM nwm.
baymana, 2018. — 120 c. —Jlanp : »sjekTpoHHO-OMONMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/12293lfekcT : 3eKTPOHHBII

2. Ilamupo 1. C. Mukpobuomorus : yuaeonoe mocobue / 5. C. Illamupo. — 3+ usx., crep. - CaHKT-
IetepOypr: Jlaus, 2020. - 308. - ISBN 978-5-8114-4755-8. URL.: https://e.lanbaakn/book/126153 -
TekcT: PJIeKTPOHHBIN

3.DeoktuctoBa H. A. OCHOBBI MHKPOOHOJIOTHHU. DKOJOTHYECKAsh MHUKPOOUOJIOTHS. Y4eOHOe
nocodue [ H. A. ®eoxrucrosa. - YiupsHosck: YII'AY umenu I1. A. Cronsinmuna, 2020.- 73c.-
Jlanb: anexkTpoHHO-OMONMMoTeuHass cuctema. - URL: https://e.lanbook.com/book/Texcr:
AJIEKTPOHHBIN

B) UHTEpHET-pecypesl:

1. [enTtpanpHas Hay4JHast CEICKOX 035 CTBEHHAS oubmoTeKa: CauT. -
URL:http://www.cnshb.r4 TekcT: 31eKTpOHHBIH.

2. OcuoBbl Mukpobuonoruu : caiit.— URL: http://collegemicrob.narod.ru/microbilogy/
Tekcer: 2eKTpPOHHBIN.

3. CenbCKOXO03SMMCTBEHHAST JJCKTpOHHas Oubnnoreka 3Hammii (CObu3) :© caiir . —
URL:http://www.cnshb.ru/akdil/default.htrTekcr : 2eKTpOHHBIIA.

4. Wnarepuer-tectupoBanue: cait. — URL: http:Aivww.i-exam.ru — TeKcT : 31eKTPOHHBIH.

r) CoBpeMenHbie npodeccuoHalbHble 0a3bl JAHHBIX W HMH(POPMANMOHHBIE CIPABOYHBbIE
CHCTEeMBbI
1. eLIBRARY.RU: nayunas anekrponHas oudnaunoreka : caiir. — URL: https://elibrary.ru.—

Pexxum octyma: s 3aperuCTpUpOBaHHbIX 110J1b30BaTeNel.— TEeKCT © 3JIEKTPOHHBIM.
2. ATPOC : 6a3a mannbix : caiit. — URL: http://www.cnshb.ru/cataloga.shtnPeskum
JocTymna: cBOOOAHBIN.— TeKCT : 371EeKTPOHHBIH.
3. Kubeprnenunka : Hay4Hast 2JIeKTpoHHas Oubmuoreka : cailt. — URL:

https://cyberleninka.ru-Pexum mocryma: cBo60aHbINH.— TEKCT : AIIEKTPOHHBIH.

10. MaTepuaabHO-TeXHHYECKOE o0ecnevyeHne T CIUIINHbI

HaumenoBanue
Ne y4eOHBIX TOMEIICHUIN 1 OcHaIllleHHOCTh YYeOHBIX TTOMEIICHUHN 1
/1 OMEIIEHUN I MOMEIIECHUH ISl CAMOCTOSITEIbHOU padOoThI
CaMOCTOSITEIHHOU pabOThI




YueOHas ayquTOpus TSt Ocnoenoe 06opyoosanue. naptel — 4311T., 3kpad — 111T.,
MIPOBEACHIS YICOHBIX 3aHATHI. | TpuOyHa — 11mT., Jocka — 11IT., MyTbTUME THIHHBIH

1 I'-340 npoexTop — 1mr.

Ileperocrnoe obopydosanue: HOYTOYK ¢ HEOOXOAUMBIM
KOMILJICKTOM JIUIIEH3UOHHOTO ¥ CBOOOTHO
pacIpoCcTpaHsIeMOTo IPOrpaMMHOT0 obecriedeHus — 1.

VYuebHast ayauTopus 1Jist JlaGopatopus ananuTHueckasi, cTyibs -101mrT.,
o | HpOBENeHNs y4eOHBIX 3aHATHi: | OcHogHOe 000pyOo8aHue. KOIIEKIIMA MUHEPATBHBIX
-232 ya0o0peHuii, TepMOCTat, cTepuin3arop-1 mr.,
Ilepenocroe 060pyoosanue: Bechl-1 T., IMEKTPOIUTUTKA
[omentenue st Ocnognoe obopyoosanue. TEPCOHANbHBIE KOMITBIOTEPHI
CaMOCTOATENLHON paboTsI I'- C HEOOXOJUMBIM KOMILIEKTOM JHUIICH3MOHHOTO W
224 ¢ BO3MOXKHOCTBIO CBOOOTHO pacrpocTpaHsIeMOro MIPOTPaMMHOTO

3 | MOAKIIOHCHHA K CCTH WnrepHer
u obecrieueHreM JA0CTyma B
AIIEKTPOHHYIO MH(POPMALIOHHO-
00pa3oBaTeIbHYIO CpeLy

o0ecrieueHrs U BBIXOJAOM B MHTEpHET -12 miT., CTOJHI -
14 mr., ctynes -31mT., mocka

aKaacMHnuun

[Tomemenue st | Ocnogroe 06opyoosaniue. IEPCOHAIBHBIE KOMITBIOTEPHI

CaMOCTOSTENILHOM paboThI | ¢ HEOOXOAUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U

OubnmoTeKa ¢ | cB0OOIHO pacipoCTpaHIeMOTo MPOrPaMMHOTO

BO3MOYHOCTBIO obecrieuenus u BeIxo10M B UHTEpHET — 12101T., CTOJBI —
4 MOJKJIFOUEHUS K cetu | 12 wrT., cTynbs — 12mr.

HNuTepuer m olecreyeHueM
JI0CTyna B 3JEKTPOHHYIO
nH(pOpPMaIMOHHO-
00pa3oBaTEeNbHYIO cpeny
aKaJIeMUuu

11. OcoGeHHOCTH peaJM3aNUH JAMCHHINIMHBI /I MHBATHAOB M JIMI C OFPAHHYEHHBIMH

BO3MOYKHOCTAMH 310POBbSA

[Tpu oOyyeHMM NHIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI YUHUTBIBAIOTCS HX
UHAUBUYyaJIbHBIE TcUXOopu3ndeckue ocobeHHocTH. OOyueHHe WHBAIMIOB OCYIIECTBISIETCS
TaK)kK€ B COOTBETCTBHM C WHAWBUAYaJIbHOH NpOrpaMMoil peaOuiauTanuu WHBaIHIa (Ipu
Hajrguu). st UL ¢ HapyIIeHHEeM ciTyXa BO3MOXKHO TPENOCTaBlICHNEe y4eOHO! nH(opMaIiy B
BU3yaIbHOW (hopMe (KpaTKUii KOHCIIEKT JICKIMI; TEKCTHI 33/1aHUii, HalleYaTaHHbIC YBEIINICHHBIM
wpupTOM), Ha aAYAUTOPHBIX 3aHATUSAX MOITYCKAeTCs IPHCYTCTBUE AacCHCTEHTa, a TaKkKe
CYpIIOTIEPEBOJUUKOB M TH(IOCYpAONEPEBOAYMKOB. TeKymuid KOHTPOJIb YCHEBAEMOCTHU
OCYILECTBIIICTCSI B IMUCBbMEHHOM (opme: 0oOydaroluiics NMUCbMEHHO OTBEYAET Ha BOIPOCHI,
NHCEMEHHO BBINOJIHSCT MpakTUueckue 3aganus. Jlokman (pedepar) Takke MOXKET OBITH
IpEeCTaBJIEeH B MUCbMEHHOU (hopMe, TP 3TOM TpeOOBaHMS K COAEPIKAHUIO OCTAIOTCS TEMH XK€, a
TpeOOBaHMUs K Ka4eCTBY M3JIOKECHHUS MaTepraia (IIOHATHOCTh, KaYeCTBO PE4H, B3aUMOJICHCTBHUE C
aymIuTopueld W T. J.) 3aMCHSIOTCS Ha COOTBETCTBYIOIME TpeOOBaHHS, NPEIbSBIIEMbIC K
NUCEMEHHBIM paboraMm (KayecTBO O(POPMIICHUS TEKCTa M CIHMCKA JIMTEPATyphbl, TPaMOTHOCTB,
HaJIMYHMEe WUTIOCTPAIIMOHHBIX MAaTepuajoB M T.I.). [IpoMexyTouyHas arrecTanus Ui JIAL C
HapyIICHUSMU CIIyXa MPOBOIUTCS B MHCbMEHHOH (opme, MPH 3TOM HCHOJIB3YIOTCS OOIIHe
KpuTepuu oueHuBaHusA. Ilpn HeoOXoAMMOCTH Bpems HMOArOTOBKM K OTBETY MOXET OBITh
yBenu4eHo. JUisg JMi ¢ HapylIeHWEeM 3peHus [JOIyCKAeTCs ayAMallbHOE IPENOCTABIICHUE
UHpOpMALlMM, a TaKXKe HCIONb30BaHUE Ha AayIAUTOPHBIX 3aHATUAX 3BYKO3AlHCBHIBAIOLIUX
ycrpoiictB  (MUKTOGOHOB W T.0.). JlomyckaeTcs NpPUCYTCTBUE Ha 3aHATHAX AaCCHCTEHTA
(mOMOIIHKKA), OKa3bIBAIOIIETO 00YYAIOMNMCsT HEOOXOAUMYIO TEXHHUECKYIO ITOMOIIb. Texynmid
KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIIETCS B yCTHOU popme. [Ipu mpoBeneHNN IpoMeKyTOUHON
aTTeCTalluM JUIsl JIML C HapyIIEHUEM 3pEHUs TECTUPOBAHHE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceoBaHue 1o BompocaM. [l JUI] ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  3]I0POBBS,



UMEIOLIMX HApPYLICHUS OMOPHO-ABHUIATEILHOTO amiapara, Ha ayJUTOPHBIX 3aHATHSX, a TaKKe
IPU MIPOBEJICHUHU MPOIEAYP TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTAIIUH
MOT'YT OBITh ITPEOCTABICHBI HEOOXOAMMBIC TEXHUYECKUE CpeCcTBa (IEPCOHABHBIN KOMITBIOTED,
HOYTOYK WJIH JPYroil TrajpkeT); [AONMyCKaeTcsi IMPUCYTCTBHE acCHCTEHTa (ACCHCTCHTOB),
OKa3bIBAIOLIETO O0YYArOIIUMCsI HEOOXOUMYI0 TEXHUYECKYI0 MOMOIIb (3aHATh paboduee MecTo,
HepeBUTaThbCs 110  AyJAWTOPHH, MPOYUTATh 3aJaHue, OQPOPMUTH OTBET, OOIIATHCA C
IPEroaBaTeIICM.



