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YTBEPXAAIO:
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Pabouasa nporpamma y4ebHOW ANCUNNINHDI

«bunonorna (Moaynb. Mukpobunonorums)»
(""HaMMeHOBaHWe ANCLMUMNINHBLI B COOTBETCTBUM C YHEOHbLIM M1aHOM)

HanpasneHue nogrotosku: 05.03.06 3konorvs n npupoaonosib3oBaHme
Mpotnnb NOATOTOBKMN:
O6pa3oBaTe/bHbIA YPOBEHb BbIMYCKHMUKA: 6akanasp

dopma 06y4eHUNdA: oyHan

[doHeuyk 2017



Mporpamma y4yeGHOM AucumnavHbl  «Buonorms (Mogynb «MUKPOGUONOTUS»)»
coctasfieHa Ha ocHose OC BIO no HanpasneHuto nogrotosku unm 05.03.06 «3konorusa u
NpUPOAONO/b30BaHNe», YTBEPXKAEHHOIo npukasoM MuHucTepcTBa obpa3oBaHMsA U Hayku [HP
oT «20» anpena 2016 r. Ne455, 3apeructpupoBaHHoro B MwuHuctepctse toctuuymm OAHP ot
01 aBrycta 2016 1. No 1436 wun «[lonoxeHns 06 opraHusaymMm y4dyebHOro npouecca B
obpas3oBaTe/ibHbIX OpraHM3aumMax BbICLLIEr0 NpogeccroHanbHOro obpasoBaHus  [lOHeLKoi

HapogHoli Pecny6nunkus», yTBepXAEHHOIO nNpmkasom MuHucTepcTBa o6pasoBaHusa 1 Hayku OHP
«30» oKkTA6pa 2015 r. Ne 750.

Pa3paboTyuK:
JOLEHT, K.0.H, AOUEeHT Kadeapbl DrU3N0N0rMm pacTeHnii Betposa E.B.

MporpamMma yyeb6HON AMCUMNINHBI YTBEPXEHA Ha 3acefaHun Kageapbl (puU3nonoruu
pacTeHuiA

Mpotokon Ne 1ot "1" ceHTA6pa 2016 r.

3aBegytoumii Kagegpoin hmanonornum pacTeHuii ¢ boliko M.,

MporpaMmma y4ebHOM AMCUMNAUHBI 0A06peHa Y4yeOHO-MeTOAMYECKOW KOMUCCUei
6uonornyeckoro akynbterta

MpoTtokon Ne 2 ot “21” okTA6ps 2016 .

Mpeacepatens y4eb6HO-METOANYECKON ps.
Komuccun thakynbTeTa MpokoneHko E.B.



1. O6nacTb NPUMEHEHUS N MECTO ANCLMN/IMHBI B y4e6HOM MpoLecce:

MuKpoOMONormsa 3aHMMaeTcs W3yYeHWEM CTPOEHMS W (PYHKUMIA MUKPOCKOMUYECKM
MasibIX CYLLeCTB, WX pacnpocTpaHeHWs W OUOXMMUYECKON aKTUBHOCTW. 3Ta Hayka OypHO
pa3BMBAeTCA B CBA3M C FeM, YTO MUKPOOPraHU3Mbl MMEKT 60/bLIOe NPaKTUYEeCKOe 3HayeHue.
Kpome Toro, oHu ABAAOTCA YA0OHbIM 00bEKTOM A1 pelleHns 06Lebrnonornyeckux npobnem.

B cBA3K C 3TUM KypC MUKPOOMONMOrMM MMeeT BaKHOE 3HaueHWe AN1s MOArOTOBKW CTYAEHTOB-
3KO/Or0B.

Y4yebHaa aucumnnvHa «buonorma (Mogynb 1. Mukpobuosnorus)» BXOAUT B 6a30BYyHO
4yacTb NpoeccroHanbLHOro 6/10ka AUCUMNIMH NOo HanpasneHuto nogrotosky 05.03.06 Jkonorus
1 NPUPOLONOb30BaHME.

OcCHOBbIBaeTCs Ha 06aze gucumnauH: Xumus, BeeaeHue B cneymanbHOCTb. HABNseTcs
OCHOBOV AN1f U3yueHus cnedyoLwmx AMCUUNANH: Bronorus Yenoseka, YueHue o 6uocdepe n ap.

2. HopmaTtuBHbIe cCbIIKX (Npn HE0BX0AMMOCT 1)

3. CTpyKTypa AMCUUN/INHbI

OYHas hopma 0by4yeHuns

XapakTepucTrKa y4ebHON ANCUUNANHDI Ha 6ase
OCO
O6pa3oBaTe/bHbIA YPOBEHb 6akanasp
HanpasneHne NoAroToBKK 05.03.06 9konorua n
NpUpPOAONoNb30BaHue

KonnyecTBo cogepxkaTenbHbIX Moaynein (Tem) 2(11)
[uncumnnnHa 6a30Boii / BapuaTUBHOM YacTu

o 6a3oBas 4acCTb
obpasoBaTtenbHON Nporpammbl

®opMbl KOHTPONA TeKyLwmniA, MOAYNbHbIW, 3a4eT
KonunyecTBo 3a4eTHbIX eAnHUL, (KpeanuToB) 2
KonnyecTso 4acos 81
["of NoAroToOBKM 2
CemecTp 4

Konn4yecTBo 4acos:
- NNEKUNOHHbIX

- nabopaTopHbIX 16
- CaMOCTOATENbHON paboThbl 33
B T.4. UHAUBMAYA/IbHOE 3afjaHue

HegenbHOe KONMYeCTBO 4acoB, B T.4.ayAUTOPHbIX 3

4. OnucaHve aUCUUNAVHBI
Lenn n 3agaun

Llenblo pgaHHOro Kypca sBnsietcs (hOPMMpPOBaHWE Yy CTYAEHTOB KOMMJEKCa 3HaHWA Mo
mMopdonornn,  reHetuke,  OGMOXMMMUKM,  3KONOTUM N TEXHUYECKOMY  WCMOJb30BAHUIO
MUKPOOPraHn3mMOB B HApOAHOM XO3A/CTBE U MeAuULVHe.

3agaumn: u3yyeHume Mopgonorun, (U3NONOTUWU, TFEHETUKU, OUOXMMUM U  3KOMOrUn
MUKPOOPraHn3MOoB, UX TEXHUYECKOr0 1CMNONb30BaHUS B HAPOLHOM XO03SACTBE U MeULIMHE.

TpeboBaHMA K pe3ysibTaTaM OCBOEHWUSA AUCLMMNIMHBLL MPOLECC U3YUYeHUS AUCLUMINHBI
Harpas/ieH Ha (DOPMMPOBAHUE 3M1EMEHTOB CNefylLWmnxX KoMneTeHuuin B cootseTcTBum ¢ MFOC
BIMO no faHHOMY HanpaBneHWo NOAroTOBKM (CneunanbHOCTK):

a) 06LwekynbTypHbIX (OK): OK-5



6) obwenpoteccnoHasnbHbIX (ONMK): OrK-2

B) npopeccnoHanbHbiX (MK): MK-2, MK-7, MNMK-8;

B pesynbTaTe nsyveHns yyebHOM AUCLUUNINHBI CTYAEHT LOJIXKEH:

OpMEHTUPOBATBLCA B Kpyre OCHOBHbIX MPO6/eM, BO3HMKAKOLWNUX NPU  U3YYEHUM
MWKPOOPraH13MoB;

3HaTb: OCHOBbI Kfaccupumkauum, Mopgonorum, (U3MONorMn, 3KOM0TMU U TEHETUKM
MWKPOOPraHM3mMoB, UX B/NAHWE HA 3[40POBbE YesloBeKa; MeToAbl paboTbl C MUKPOOPraHM3Mamu,
HayuHble MPUHLMNbI CTepuUaM3auun; npodunakTuyeckne Mepbl 60pbbbl €  MATOreHHbIMK
MUKpOOpraHu3Mamu;

yMeTb: M0/1b30BaTbCA  Y4Y4eOHOW,  HAy4HOW,  Hay4yHO-MONYMAPHON  NUTepaTypoil;
Nnonb30BaTbCA flabopaTopHbIM 060pyAOBaHNEM; paboTaTb C YBE/IMUMTENIbHOW TEXHUKON Mpu
M3YyYeHUN  MUKPOOMONOrWMM;  BbINOMHATL  MPUrOTOBMIEHWE  MUTATENbHbIX — cped  ANd
KyNbTUBUPOBAHUSA MUKPOOPTraHNM3MOB; METOAbl KOMNMYECTBEHHOr0 aHaan3a MUKPOOpPraHvW3MOB,
BbI4EeNATb YUCTble Ky/bTypbl, OKpallMBaTb 6OakTepuu, ONpeaensite WX (OPMY, OMUCLIBATb
MOP®OIOrMI0 KOMOHWIA;

HaxoAnTb uncno KMA®AHM (KONN4ecTBO Me30(PU/IbHbIX a3pobHbIX, (hakynbTaTUBHO
aHaspobHbIX  MuKpoopraHu3moB, BIKIM  (6akTepun  rpynnbl  KULIEYHOW  Nanouku),
a30T(uKcaTopbl;

aHasm3npoBaTb CTeneHb 6GaKTepUONOrMYeckor 0OCEMEHEHHOCTM BO34yXa, BOAbl,
MULLEBbIX NPOAYKTOB, NPEAMETOB U T.4.;

BNafeTb: HaBblkaMW CTepuAu3aumun, Ae3VHGpeKUnn W aHTUCENTUYECKOl 06paboTku
WHCTPYMEHTOB M 060pYyLO0BaHUS; TEXHUKON paboTbl B ceTM VIHTEpHET An1d NpodecCMOHaNbHOM
AEATENbHOCTMN; BbIAENEHNST MEe30(UIbHbIX adpobHbIX, (haKyNbTaTMBHO aHaspOOHbIX 6GaKTepwia,
KMLWIEYHON Nanoyku; Bo30OyauTenel CnupToBOro, MOIOYHOKUCIOrO, MacisHOKUCOrO, YKCYCHO-
KMCNOro OpOXEHW, aMMOHUpUUMPYOWMe ¥ a3oThUKCcUpyrowme 6GakTepun; HaBblKaMu
KPUTUYECKOrO aHa/n3a W OLEHKM COBPEMEHHbIX HayUHbIX [AOCTVXKEHWA W pe3y/bTaToB
[EeATENbHOCTU MO PELUEHMI0 WCCMeA0BaTeNbCKMX W MPaKTUYeCKUX 3afady, B TOM uucne B
MEXANCLUMMNINHAPHbIX 061acTsaX; HaBblKamn paboTbl C COBPEMEHHONW anmnapaTypon, MeTofamu
UMTONOTNYECKUX W TUCTONOrMYECKUX WCCNEeLOBaHUA, MeTofamu MosyvyeHus u  paboTbl C
MUKPOOMONOrNYECKUMUN 0O BEKTAMN.

5. CofeprkaHue AUCUUNANHBI 1 (POPMbl OpraHmM3aLmm y4ebHoro npouecca

MopaaKoBbIl
KpaTkoe cogep>xaHue TeMbl
HOMep 1 Tema

Cogep>kaTefbHbIi Mogynb 1
Mopdonorus, gusnonorus, 6UOXMMmNA MUKPOOPraHN3mMoB
Tema 1. Mpeamet MecCTo MUKpPOOPraHW3MOB Cpefy XXMBbIX OPraHM3mMoB. 3HaueHue

MeTOZb! U 33auu MWuKpoopraH13MoB B NpUpOAe M HapOLHOM X035CTBE. [1aBHble HanNpaB/eHNs
MUKPOOUONOrnN. pasBUTUA Hayku. VicTopusa MnMKpobronorunu.

Tema 2. CtpoeHuve 6akTeprasbHOW KNeTKn. OTIMUNUTENbHBbIE NPU3HAKN NPOKApUOT OT
Mopaosnorus 3yKapuoT. PopMbl MUKPOOPraHn3mMoB. IMOBEPXHOCTHbIE CTPYKTYpbI

MUKPOOPraHM3MoB  GaKTepuanbHol KneTku. BHYTpeHHee cTpoeHue. CTPOEHME LPOXOKEN,
MNECHeBbIX rPUGOB, aKTVHOMULLETOB.

Tema 3. Pocr. ®a3bl pocTa. Tunbl pa3MHOXeHWSA. Tarbl CNOPo06pa3oBaHN.
Pa3mHoXeHwe.

Cnopoobpa3osaHus

Tema 4. MNutaHne XUMUYecKuin cocTaB KNeTk. Tunbl NuTaHns. MoctynneHne NuTaTenbHbIX
MUKPOOPraHM3mMOB.  BeLLECTB B K/NeTKy. [uTaTenbHble Cpeabl

Tema 5. HayanbHble aTanbl 3HepreTnyeckoro obmeHa. bpoxkeHus. AspobHoe



3HepreTMHeCKMVI [AblXaHwne, aHa3p06Hoe. Pa3no>xeHne opraHN4ecKnx BELLECTB.

0OMeH

AMMOHUDUKaUMA, HATPUGMKaL KA.

MWUKPOOPraHn3MOoB.

Tema 6. BnvsH

Cogep>KaTenbHblli MOAy/b 2
3Konorus, reHeTMKa MUKpPOOpPraHn3moB. VIHheKLMA 1 UMMYHUTET.
ne

YCNOBWIA BHeLHeli ~ BNaXHOCTb cpedbl. TemnepaTypa cpedbl. Peakuua cpefdbl. Buonoruueckue

cpepl Ha

(hakTOpbl (AHTUONOTUKK, (PUTOHUMALI). XUMUYECKME COeAUHEHUS. KMCnopos.

MWUKPOOPTraHN3MbI.

Tema 7. SK0No

rus  Mukpodiopa Bo3ayxa, Bofpbl, NOYBbI.

MWKPOOPraHU3MOB.

Tema 8. Posnb

MUKPOOPraHW3MOB B KpyrosopoT yrnepoga. buonornuyeckmin umMkn asoTa.KperoBopoT cepbl,

KpyrosopoTe

(hocthopa, xenesa.

BELL,ECTB B Npupoae
Tema 9. FeHeTuka  eHotun, deHoTun. VI3MEHUYMBOCTb  MMUKpPOOPraHu3moB. [eHeTu4yeckue
MWKPOOPraHM3MOB  PEKOMOVHaLN.

Tema 10.
[MaToreHHble

NHekums . MMMyHWUTeT.  TlaTOreHHble M YCNOBHO-MATOreHHbIE
MWKpOOPraHuamMbl. VIHPeKUMs, UMMYyHUTET. Bugpl MMMyHuTeTa. MuweBble

MWKPOOPraHM3Mbl 3a60n1eBaHus. Muwesble NHpEKLUM 7 OTpaBfeHNA. CaHunTapHo-

Tema 11.

MoKasaTe/lbHble MUKPOOpraHuambl. MpodurnakTnka NULLEBbIX 3a601eBaHUIA.
Mpon3BoACTBO 06efKa, OpraHWYeckux KWCNoT, BWUTaMUHOB, (HEPMEHTOB,

MWKPOGHBIA CUHTE3 aHTUOMOTWMKOB, AMWUHOKWCNOT.  MICMONb30BaHME  MUKPOOPraHM3MOB B

HapoAHOM X03sicTBe. eHHas MHXXeHepus. TpaHCreHHble OpraHnU3Mbl.

TemaTnyeckunin nnaH

KonnyecTtBo yacos

. OYHas opma 3a04Hasn (hopma Ha 6aze OCO
HaspaHne mofyney B TOM uncne B TOM uucne
nTem
Bcero K na6  uma c.p.c.  Bcero NEK 16 wna c.p.C
1 2 3 4 5 6 7 8 9 10 n
CopgepxaTenbHbI Mogynb 1. Mopdonorus, gusnonorus, 6MoxXmmmns
MUKPOOPraHn3MoB
Tema 1
MpeameT, MeTOAbI U 5 5
3aflauun, ucropus
MUKPO6UMONOrnn.
Tema 2
Mopdonorus 12 2 6 4
MUKPOOPraHU3mMoB.
Tema 3
2 2
PocT. PasmHoXeHue.
Tema 4
MuntaHue 6 2 2 2
MUKPOOPraHn3mMoB
Tema s 6 6 2 .

OHepreTnyec

Kni



1 2 3 4 5 6 7 8 9
06MeH
Bcero no

cofiepXate/lbHomy 42 14 10 18
moayno 1

CofepxXaTe/nbHblii MO b 2. SKOMOrUS, reHeTUKa MUKPOopraHnamoBs. 1H(eKuus

N UMMYHUTET
Tema 6
BnunsaHwve ycnosuia
BHELLIHeN cpeabl Ha
MWUKPOOPraHn3mbl
Tema 7

kKonorus 6 2 2 2
MWUKPOOPraHmn3moB
Tewma 8.
Ponb
MWKPOOPraHn3mMoB 10 4 4 2
B KPYyroBopoTe
BeLEeCTB B NMpupoge
Tema 8
leHeTUKa 6 2 4
MWUKPOOPraHn3moB
Tema 9
lMaToreHHbIe 4 2 2
MWUKPOOPraHn3mbl
Tema 10
1HDeKUnA 1 4 2 2
UMMYHUTET
Tema 11
MWKPOGHbIA CUHTE3
MToro no
cofep>KaTenbHOMY 39 18 6 15
MoAy/ 2
Bcero vacos

6. TeMbl CEMUHAPCKUX 3aHATUIA - y4eOHbIM NNaHOM He NpesyCMOTPEHO
7. TeMbl NPaAKTUYECKUX 3aHATUI - y4eOHbIM NIaHOM He NpesyCMOTPEHO

8. TeMbl NabopaTopHbIX 3aHATUIA

Tema 3aHATUSA

1 O6uwwme npasuna paboTbl B MUKPOOGMONOrMYECKON nabopaTopun.
TexHMKa  BbIMO/IHEHWS  MWUKPOGMoNornyeckmx  pabotr.  MeTofbl
cTepunusauymn. lMutatenbHble cpedbl. OnpegeneHne MopghoOrMyYecKoro
TUNa MMKPOOPraHN3MOB.

KOonnyecTBeHHbI MeTOA OnpedeneHns MUKPOQIopbl  BO3dyXa

(3aknagka onbl ra).
2. AHanus Mukpodnopbl Bo3gyxa. [MofcyeT KonmMyecTBa KONOHWIA.
KynbTypanbHble 0CO6EHHOCTM MWKPOOPraHW3MOoB. BblgeneHne 4uCTbIX
KYyNnbTyp  YKO/MIOM, LITPUXOM, METOAOM  [pbiranbckoro.  TexHuKa

ayfl. vac.



NMPUroTOB/IEHNA Ma3KoB. MeTofbl OKpackum MUKpoopraHu3moB. [lpocToe
OKpacku ((hyKcMHa, METWNEHOBOM CUHbLKOIA), CMOXHOE OKpaluuBaHue (no
pamy).

BbigeneHve YNCTbIX KynbTyp (aHanms pe3ynbTaToB).
MonoyHokucnoe 6poxeHne. MacnsHokucnoe 6poxeHue  (3aknagku
onbITa).

MacnsiHokucnoe 6poxeHue (obpaboTka pesynbtatoB). llpoueccol 2
AMMOHUPUKaLMA (3aKNafKa OrbITa).

AMMOHO(MKaumsa (06paboTka pe3ynbTaToB). Y KCYCHO-KMC0€e

2
O6poxxeHue (3aKnajgka orbiTa).

YKCYCHO-KMcnoe 6poxeHne (obpaboTka pe3ynbtaTtoB). A3pobHOe 9
pasfioXXeHne KeTyaTky (3aknagka onbiTa).

A3pobHoe pasnoXeHue KneTyatkym (06paboTka pe3ynbTaToB).
CaHUTapHO-MUKPOOMONOTUYECKME — UCCNEeLOBaHMS  CMbIBOB  C  pYK 9
nepcoHana (3aknazgka onbiTa).

CaHNTapHO-MUKPOOMONOrNYECKNE WCCNeA0BaHNSA CMbIBOB C PYK )
nepcoHana (06paboTka pe3ynbTaTos).

Bcero: 16
9. CamocTtoATenbHas paboTta
KonnyecTso
Ha3BaHue Tembl 4acoB

[HeBHaa (opma
CopepXaTtenbHblin mogynb 1.
O6paboTka TeOPeTUUYECKNX OCHOB AWUCLMUMNINHbI

OcobeHHOCTK ,U,pO)K)KeVI n unx wncnonb3oBaHme B I'II/ILLI,GBOVI
MPOMbILLNIEHHOCTN.

Oc06eHHOCTN NECHEBbIX FPUBOB M UX NCMOb30BaHNA B HAPOAHOM
X034alicTBe.

MexaHW3Mbl TpaHCcnopTa MUTATeNIbHbIX BeWeCTB B MUKPOOHYHO
KNETKY.
Tunbl NUTaHUA MUKPOOPraHN3MOB
Pa3noxeHve Kpaxmana
MuKpognopa KMCNOMOJIOYHbIX NPOAYKTOB
CopeprxaTesibHblil MOLY b 2.
V3yyeHre TeMbl B3aMOOTHOLLEHNSA MEXAY MUKPOOPraHu3mamum
MuKpodiopa pek v 03ep
CamoouuLeHne BOJOEMOB
Mukpodnopa Bo3gyxa
Mwkpodiopa noyssbl
KoHbtlorauums. TpaHcopmaums. TpaHcayKums

MoAroToBKa K 3aliuTe N1abopaTopHbIX paboT

CucTemaTmsalms TeopeTUYeckoro MaTepuana nepes  cpaveit
MOZY/IbHOr0 KOHTPOS

BbINnonHeHWe MHANBUAYa/IbHBIX 3afaHi 10

Bcero yacos 33



10. NHaMBMAYyanbHble 3a4aHuA
Tembl pethepaToB
PONb YKPaMHCKMX YUYEHbIX B Pa3BUTUU MUKPOOBUONOTUN.
YKu3Hb 1 geatensHocTb Jlym MacTepa.
YKUN3Hb 1 geaTenbHOCTbL benepuHka.
OCHOBHble MeToAbl UcCneaoBaHUa MUKPOOPraHN3MOB,
OCHOBHbIe NMPUHUUNbI KYNbTUBMPOBaHUSA MUKPOOPraHN3MOB.
Moponorua n cTpoeHne akTMHOMULIETOB U rPU6GOB.
Moponorusa n cTpoeHve CNUPOXET U MUKOM/IA3M.
Mukpodiopa nouyssbl.
Mukpodnopa Bogb!.
0. Mukpodnopa yenoseka.
1. Mukpodropa MACHbLIX Nony(abpnKaTos.
12. MuKpodiopa KMCNOMOJIOYHbIX NMPOLYKTOB.
13. MukKpodiopa nekapCTBEHHbIX PacTeHWIA.
14. MunkpobHasa nopya nekapCTBEHHOr 0 CbIpbS.
15. PuKKeTCuMU 1 Xxnamnaunu.
16. B036yguTenn KnwevHbIX MHPEKLMIA.
17. bone3HeTBOPHLIE KOKKN.
18. TaToreHHble MUKOGAKTEPUMN.
19. lMaToreHHble KAOCTPUAUN.
20. BupycHble 601€3HM pacTeHUIA.
21. TlaToreHHble CrIMPOXEThI.
22. bonesHeTBOpHbIe rpubkbl.
23. TaToreHHble NpocTeiLLme.
24. ®OopMbl N MEXAHN3Mbl UMMYHUTETA.
25. MnKpo6Hble BUOTEXHO/IOMMN.
26. BMOCUHTE3 MUKPOBHOIo Geska.
27. MUKpOOpraHusmbl - NPOAYLEHTbI (hepMEHTOB.
28. AHTUOWMOTMKM Ha cnybe YenoBeka.
29. [eHeTMYeCcKn MOANULNPOBAHHbIE OPraHN3MBbI.
30. MexaHn3Mbl agantaumMM MUKPOOPraHNU3MOB.
31. MNurmeHTO- 1 apomaToo6pasyroLie MMKPOObI.
32. MexaHn3Mbl BHYTPUBMA0BOM U BUA006pasytoLlell M3MEHUYMBOCTU MUKPOOPTraHNU3MOB.
33. ®opmbl cMM6BKO3a MUKPOOPTraHWU3MOB.

BB ©EO N A WN

11. KOHTPO/bHbIE BOMPOCHI K MPOMEXYTOYHOM aTTecTaumnm

1. Mup MnKpoopraHnM3MoB, 06LLKe NPU3HaKM 1 pasHoobpasue.
2. 3HayeHMe MUKPOOOB B HAPOLHOM XO3AWCTBE W MefuuuHEe (MONOXWUTENIbHOE W
OTpULaTeSIbHOE).

3. Tepeuncnnte OCHOBHbIE OTKPbITUA B 06/71aCTU MUKPOOUONOrNW, ChENaHHble
JLMacTepom.

4. OxapaKTepu3yiTe OCHOBHbIE HanpaB/ieHNs COBPEMEHHON MUKPOOBMONOrnm.,

5. Kakue opraHusmbl HasblBalOTCA MpokapuoTamm? Ha30BUTE OCHOBHbIE YepTbl
CXOACTBa W pa3Mums B CTPOEHMM KNETOK 3YyKapuoT W MNPOKapuoT WMCMONb3ywT ANA
onpeseneHns smaa 6akTepuu.

7. [aiiTe MOP(ONOrnyecKyro XapakTepucTUKy [LPOXOKeR. MpuseguTe npumepsl U
PUCYHKM

8. [Haiite MOp(ONOrMYeckyto XapakTepucTUKy MUKPOCKOMUYEeCKMX rpubos. Mpusegute
NMPUMEPbLI N PUCYHKN.

9. CTpoeHue 1 pa3sMHOXEHME NPOKapmoT.



10. OxapaKTepusyinTe XMMNYECKUIA COCTaB 6aKTEPUasIbHON KETKM.

11. [aliTe XapaKTepUCTUKY BHYTPUK/IETOYHbIM CTPYKTypam 6akTepuasibHOW KNeTKu.

12. TepeuncnuTe OCHOBHble (OPMbl 0GaKTEPUA KaK OAMHOUHBLIX, TaK W COeLUHEHHbIX
rpynnamu. OTBET UAOCTPUPYITE PUCYHKAMN.

13. KneTouHble CTOHKN 6aKTepPUIA, NX XMMUYECKMNIA COCTaB, CTPOEHUE U (YHKLMN.

14. CTpoeHMe K/IETOYHbIX CTEHOK rpamoTpuuaTenbHblX — 6akTepuil. OnuwwiunTte, Kak
NPOBOAMTCA OKpacka bakTepuii no pamy.

15. Oxapaktepu3yinTe cnmsucTble 00pa3oBaHMs, BO3HMKAKOLWME Ha  MOBEPXHOCTU
KNEeTOYHbIX 060/104eK GAKTEPUIA, UX XMMUYECKUIA COCTaB, PYyHKLMN.

16. Memb6paHHbIin annapat 6akTepuid, CTpOeHUe N (hYHKLUM MeMBpaH.

17. UnTtonnasma W sfepHblil annapar, prbocOoMbl NPOKapuoT. 3anacHble BKIOYEHUS B
KneTKax.

18. Kakue crnocobbl nepeiBMXeHUs XapakTepHbl Ans 6akTepuid? OpraHbl LBUXEHUA-
XTYTUKKN, NX XUMUYECKUNIA COCTaB, CTPOEHNE.

19. MepeyncnnTe TUMbI PACMONIOKEHNUS XIYTUKOB Yy OakTepuid (0TBET UNMKOCTPUPYITE
PUCYHKaMM).

20. Kakve npuaaToyHble MOBEPXHOCTHble CTPYKTYpbl MOTYT MMeTb 6akTepum? Kakoso
NX CTPOeHue, PYHKUUN?

21. Kakue cnocobbl pa3sMHOXeHUs XapaKTepHbl 41 6aKTepuil.

12.06pa3sel, sK3aMeHauMOHHOro 6uneTa- y4ebHbIM NjaHOM He NpefycMOTPeHO

13. O6pasel, TeCTOBOro 3agaHuns no Teme «Mophonorms MMKpPoOopraHn3MoB»
1. ¥YKa3aTb OT/IMUNTE/IbHbIE MPU3SHAKN NPOKAPUOT:
1) copepxxat nnasmuzbl
2) HeT BHYTPEHHWX NOMOoCTel
3) B K/IETOYHOW CTEHKe MMEeKTCS NenTUAOrINKaHbI
4) HabnfaeTca ABXKeHVe LMTonNasmbl
5) nMeroTCA MUTOXOHAPUN
2. YKasaTb M3BUTble POPMbI 6GaKTEPUIA:
1) BMPUOHBI
2) cnvpunnel
3) BUOGPUOHDI
4) cnupoxeTsl
3. YKasaTb (PyHKUUN KETOUYHOW CTEHKMU:
1) nopnep>XmBaeT NOCTOAHCTBO (POPMbI KNETKM
2) onpefenseTt NOBEPXHOCTHbIN 3apsf KNeTKU
3) fABNSAETCA OCHOBHLIM OCMOTUYECKUM H6apbepoM KIeTKM
4) 3awmuaeT oT BHELLHen cpefpbl
5) o6nasaet cnocobHOCTbIO afcopbummn daros
4. BOPCUHKW COCTOAT U3 besnka:
1) nunnHa
2) TybynuHa
3) akTuHa
4) narennmHa
5. XKryTuku cocToaT u3 6enka:
1)TybynuHa
2) (narennvHa
3) nunnHa
4) aKTuHa

14. KpuTepun oueHnBaHMSA (paspabaTbiBaldTCa Ny TBep>KaatoTcsa Kadeapoi)



Buabl yuebHoli paboThbl KonunyecTtBo 6annoB (max)
3awmrta nabopaTtopHbIX paboT

20
MogynbHbIA KOHTPONb 30
JK3ameH 50
NToro 100
O6Lme KpUTepUM OLEHNBAHUA
Cymma 6annos 3a Bce OueHKa N0 HaLMOHabHOW LKane
BUAbI Y4e6HOM OueHka ECTS 19 9K3aMeHa, KypCOBOiA
[esTe/IbHOCTU B CeMecTpe paboTbl, MPaKTUKM An1A 3a4eTa
90-100 A 5 (0TAnYHO)
80-89 B
7579 = * Gropouo) 3a4TeHO
70-74 D 3 (y40BNETBOPUTENBHO)
60-69 E YA P
2 (Hey,0BNeTBOPUTENILHO)
35-59 FX C BO3MOXXHOCTbIO MOBTOPHOI He 3a4TeHo

chaun
2 (Hey0BNeTBOPUTENIBHO)
C BO3MOXXHOCTbIO MOBTOPHO
0-34 F chayun npu ycrnosum He 3a4TeHo
06s3aTeNnbLHOro Habopa
[OMONHUTENbHBIX 6as1N0B

15. MaTtepuanibHO-TeXHNUYecKoe obecrieveHme yuebHOro npouecca

- MUKPOCKOMbI; - KOAOTPaMMbl; - My/IbTUMELUAHNK; - XUMUYECKas MOCY/a; - peakTuBbI;
- UTaTeNbHbIe CPefbl; - NPenapoBasibHble UMbl; - MPeLMETHbIE U MOKPOBHbIE CTEK/A;

- hunbTpoBanbHasa bymara; - KpacuTenu: - NMUHLETbI, - CTeknorpagbl.

16. PekomeHpoBaHHaa nuTepaTypa

OcHoBHas

1 TpakTukym no mukpobuonorun: Y4yeb. nocobue ana CTyaeHTOB BY30B MO HamnpaB/EHNIO
510600 "Buonorusa™ cneymnansHoctn 012400 "Mukpobunorusa™ n 6uon. cneymansHocTam /
[A. V. Hetpycos, M. A. Eroposa, JI. M. 3axapuyk v ap.] ; Mog pea. A. . HeTpycosa. -
M.: Akagemuns, 2005. - 603 c.

2. Hetpycos, A. /. Mukpobuonorusa: yyebHUK Ans CTY[LEHTOB BY30B, 0OyuvaroLMxcs Mo
Hanpas/fieHV0 NOAroToBKM Gakanaspa "buonorms” v 61MoNornyYeckum crewmanbHocTam /
A. V. Hetpycos. . b. KoToBa. - 3-e n3a. - Mocksa: Akagemuns, 2009. - 350 c.

3. 3Konorvs  MUKpPOOpraHusmMoB: [Yueb. pnna YyH-TOB no cneumanbHoctn 012400
"Mukpobuonorna” wn gp. 6uon. cneumansHoctam] / A. W. Hetpycos, E. A. BOHUY-
Ocmonosckas. B. M. MopneHko v gp. ; Mopg pea. A. . Hetpycosa.- M. : Akagemus, 2004.
- 272 c.

4. CoBpemMeHHas Mwukpobuonorus. lpokapuoTbl [TekcT]: B 2-X T. T. 1/ nop peg.

Nedrenepa, . Apesca, I'. Wnerens; nep. ¢ aHrn. . A. bepra n gp. - Mocksa : Mup,
2009. - 654 c.



5. CoBpeMeHHas MuKkpo6uonorus. MpokapuoTbl [Tekct]: B 2-x T. T. 2 / nog pea. W
Nenrenepa, . Apesca, I'. LWnerens ; nep. ¢ aHrn. . B. Andgeposoint n ap. - Mocksa :
Muwup, 2009. - 493 c.

6. MeToaMyw BKa3lBKM [0 BWKOHAHHA nabopaTopHMX pooiT 3 Kypcy «Mxpo6tonons 3
ocHoBamu Blpycononl» / BetpoBa O.B., ®egnotos O.B.. Apesab K.I'., Yemepio O.B. -
JoHeubk:[loHHY. - 43c.

7. babeHwok, HO.[. Mxpob6tonona: Hae4y. noci6. / HO.A. BbabeHwok, A.®. AHTUNYYK;
Bkpnutnin MDKHap. YH-T pO3BUTKY NOAMHKN "YKpaTHa". - Kwse: YH-T "Ykpalua”, 2010. -
148 c.

8. AHTMNuUyK, A. ®. BogHa mxpob6tonons : Hasu. noci6. / A. ®. AHTUNuyK, |. KO. Knpeesa.
- K.: KoHgop, 2005. - 256 c.

JononHuTenbHaa

1 3aBapsuH, I'. A. BBefeHune B NpUpoLOBEAYECKY0 MUKPO6Uonoruto: Y4ueb. nocobue / I. A.
3aBap3vH, H. H. Konotunosa. - M.: KH. gom "YH-T", 2001. - 255 c.

2. 3aBap3uH, I'. A. Jlekunn no npupogosegyeckoin mmkpobuonorum / . A. 3aBap3vH; Poc.
akaf. Hayk, VIH-T mukpobuonoruum. - M.: Hayka, 2004. - 347c.

3. MeTognyeckMe yKasaHMsi K CamMOCTOATE/NIbHOW  paboTe  CTYfAEHTOB MO  Kypcy
"MuKpo6ronorns ¢ o0cCHoBaMun BUPYCONOrnnu™: (415 CTyLeHTOB-6aKanaBpoB JHEBHOMO OTA-
Hua 6uon. tak.) / Coct. I. . JlunHuukasa, A. H. Monskosa ; [doHeu, Hay. yH-T. Kad.
(hmsmonormm pacteHuii. - AoHeuk : oHHY, 2004. - 20 c.

4. LWwunbHukoBa, B. K. Mukpobuonorma : y4ye6. nocobue pns CTyaeHTOB 06pa3oBarT.
yupexgeHuin cpef. npod). obpasosaHus / LUnnbHmkoBa B. K., BaHbkoBa A. A., Nogosa I'.
B.- M. : Apodga. 2006. - 268 c.

5. CartoH, O. OnpegenuTent NaTtoreHHbIX W YCMI0OBHO MaToreHHbIX rpubos / [. CatToH, A
®oteprunn, M. PuHanbgy ; MNep. ¢ aHrn. K. J1. Tapacosa. FO. H. Kosanesa ; log pea. W
P. JopoxkoBoii. - M. : Mup, 2001. - 468 c.

6. ABopcbka, I. B. MNMpomucnosa MXpo6toaona : HaBy. NoCi6. Ana CTyA. BULY. HaBd. 3aKn. /
I". B. ABopcebka, C. M. T'yasb, C. O. MNHatyw; JIbB1BCbKUIA Haw. YH-T iM. |. dpaHKa. - JIbB1B
: Bug. ueHTp JTIHY im. |. ®paHka. 2009. - 256 c.

7. Tyasb, C. M. Mxpo6tonons : nwpyyHuk / C. . Tyasb, C. O. MNHatyw, |. C. BWHCbKaA ;
NbB1BCbKMI Hay, YH-T iM. |. @paHka. - J1bB1B : JIHY im. |. ®paHka, 2009. - 359 c.

17. 'H(hopMaLMOHHbIE pecypebl

1. M1kyob6ronorls \BceykpallcbKa efleKTpoHHa 616/110TeKka
y oualib.com/megnumHa/m1kpobironorla

2. Mukpobuonorus - MeguumHckas nutepatypa

www. booksmed. com/mikrobiologiya/

3. www.microbio.ru.

Paboyas nporpamma paccMOTpeHa W nepeyTBepXAeHa Ha 3acefaHun Kaefpbl 6e3
n3MeHeHmnin Ha 201148roa\MpoToKoN 3acefaHmns Kageapbl Ne 1 oT
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