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AHHOTAIMA

padoueii nporpammbl yueoHoi gucuuminnasl 51.0.14 «Mukpobuonorus»
JUIs IOATOTOBKM OakanaBpa mo HampasieHuto 35.03.04 HanpaBieHHOCTh: «ATpoOHu3HECY, «3aluTa
pacTteHuil U GUTOCAHUTAPHBIN KOHTPOIIB)

Ileap ocBOeHHs] IUCHUIJIMHBI: B COOTBETCTBHM C KOMHIETEHUIHSMH OCHOBHOM LEJIbIO
JUCHUIITUHBI «MHUKPOOUOIOTHSI» SIBJISETCS O3HAKOMJICHHE CTY/ACHTOB C OCHOBAMHU MHUKPOOUOJIOTHH, C
BO3MOXXHOCTSIMU NPUMEHEHUST MHUKPOOPTaHM3MOB U WX METa0OIUTOB B MPOPECCHOHATBHOM
JEeSITeIbHOCTH, KpPOME TOTO, OHa SBJsIeTCS 0a30BOM /sl BCEX KYpPCOB, HCIOJB3YIOIIUX YUYEHHE O
MHUKPOOPTaHU3MaX M UX POJIA B TIPUPOIHBIX MPOIECCaX.

MecTo AuMCUMIVIMHBI B Y4e0OHOM IJIaHe: IUCHHUIUTMHA «MHKpPOOUONOTHS» BKIIOYEHA B
JUCITUIUIMHBI 0053aTeIbHON YacTH ydeOHOro IiaHa mo HampabieHuto 35.03.04 HampaBIeHHOCTS:
«ArpobusHecy, «3ammTa pacTeHui U (PUTOCAHUTAPHBIN KOHTPOJIbY

TpeGoBanus Kk pe3yJibTaTaM 0CBOEHHS JUCHMILUIMHBI: B PE3YJIbTaTE OCBOCHUS
TUCIHUTUTAHBI (POPMUPYIOTCS CIEAYIOIINE KOMITETEHITHH:
OIIK-1.1 leMOoHCTpHUpYyET 3HAHNE OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX, €CTECTBEHOHAYYHBIX U
o0menpodeCcCHOHaTBHBIX TUCIUTUIHH, HEOOXOUMBIX JIJISl PEIICHHsI TUIIOBBIX 3a7a4 B 00JIacTH
arpoOHOMHUU
OIIK-1.3 Ilpumenser H”HPOPMALMOHHOKOMMYHHUKALIMOHHBIE TEXHOJIOTHH B PEIICHUN THITOBBIX
3a/1a4 B 00J1aCTH arpOHOMHH

Kparlcoe CoACpPKaHUuEC TUCHUIIJIUHDBI: B cootBeTcTBHM C OeisiMU U 3aJladaMu B CTPYKTYPC

Kypca BBIICISIOTCS IIBA TECHO CBSI3aHHBIX IPYyr C JPYyroM pasjaena (pacKphIBAIONTHECS

COOTBCTCTBYIOIIUMU TGMaMI/I)l

1. O6mass wmuxkpoouosorusi (OOBEKTHI, 3a7aud, OCHOBHBIC HAMPABICHUS U
NEPCHEKTUBBl  PAa3BUTHA  MHUKPOOHMONOrHH; MOPQOJIOTHS MHUKPOOPraHU3MOB;
(GU3MONIOTHsT MUKPOOPTaHU3MOB; T€HETHKAa MHUKPOOPTaHU3MOB; BIHMAHUE (HAaKTOPOB
BHEIIHEHN cpeibl HA MUKPOOPIaHU3MBbI; KOJIOTMSI MUKPOOPraHU3MOB; MPEBpAILEHUE
MHKPOOPraHu3MaMu COEAMHEHUN YIiaepoJa; MpeBpalieHue MUKPOOpPTraHW3MaMu
COeMHEHU a30Ta; Ouoornyeckas pukcanus MOJEKYISIPHOTO a30Ta)

2. Ceabckoxo3siiictBeHHasi  mMukpoOuosiorusi  (IlouBeHHass ~ MUKPOOHOJIOTHS;
B3aUMO/ICIICTBUE MHKPOOPTraHU3MOB u pacTeHui; HCIIOJIb30BAHUE
MHUKPOOPTaHHW3MOB B TEXHOJIOTHSIX CEIbCKOXO3IHCTBEHHOTO MPOU3BOJICTBA)

OO6mas TpyaoeMKOCTh AUCHUIUIAHEL: 108/3 (dackr/3au. e.)
IIpomeKyTOUHBIN KOHTPOJIb: IK3aMEH.
1. Ilesib 0CBOEHUS AMCIUTIIIMHBI

[enb ocBOCHMS TUCIMILTHHBL: TUCIUILIHHA «MUKpPOOHOJIOTHS TIPU3BaHA JaTh 3HAHUS O CHCTEMATHKE,
MOP(OJIOTUN ¥ Pa3MHOKEHHUN OaKTepuii; B3aMMOOTHOIICHUSX MUKPOOPTAHH3MOB M OKPYIKAIOIIEH CpeJIbl;
B3aMMOOTHOIIIEHUSIX MUKPOOPTaHH3MOB MEX]Ty COOOH U C IPYTUMH CYIIIECTBAMH; METa0OIHU3ME
MUKPOOPTaHU3MOB, MTPEBPAIICHUSIX MUKPOOPTaHU3MaMU COSAMHECHUH yriiepoa, a3ota, dhocdopa, cepsl,
Kelesa U IPYTHX JIEMEHTOB; OYBEHHBIX MUKPOOPTaHU3MaX; METO/IaX ONpe/IeNICHHS UX COCTaBa U
AKTUBHOCTY; TIOHATHUSX, TPUHIIUIIAX U KOHIICTIIIUAX [TOYBEHHOW MUKPOOUOJIOTHH U DKOJIOTHUH; POIIU
MOYBEHHBIX MHUKPOOPTaHNU3MOB B ILIOIOPOINN TIOYBBL; BIMSIHUA 00PaOOTKH IMOYBBI 1 MUHEPATBHBIX
ynoOpeHul Ha IeATeNbHOCTh MUKPOOPTaHH3MOB; PO MUKPOOPTaHH3MOB TIPH MOJTYYEHUH OPTraHUIeCKUX
yIoOpeHui; 0 CHHTETUYIECKUX XUMHUECKUX COSTMHEHUAX U HX JICTOKCUKAIIMA MHKPOOPTaHU3MaMI;
SMUGUTHBIX MUKPOOPTaHU3MaX JIMNCThEB, CEMEHAX M 30HaX KOPHS PacTEHUIT, 00 OCHOBaX
MUKPOOHOJIOTHYECKHUX TPOU3BOJICTB MMPOAYKTOB U OMOIPENapaToB CeIbCKOX03HCTBEHHOTO Ha3HAUCHUS;
MHKPOOHOJIOTUH KOPMOB.

2. MecTo AMCUUIUIMHEL B Y9eOHOM TpOoIlecce

Juctumraa « MUKpOOHOJIOTHS»  BKITIOUCHA B 00SI3aTENBHBIN NepeYeHb AUCHUILINH yIeOHOTO IUIaHa
6a3oBoii yactu. Jucunmmuaa « MUKpOOUOIOTHS»  peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmu OT'OC,



OTIOII BO u Yue6Horo 1ana o HarnpasiieHuto 35.03.04 HanpaBieHHOCTh: «ATpoOu3HECY, «3aInTa
pacteHuil 1 GUTOCAHUTAPHBIN KOHTPOIIB)
IMpeiecTBYIOMMM KypcoM, Ha KOTOPOM HETOCPEACTBEHHO GasupyeTcs mucimiuimia «MUKpOOHOIOTHsI»
ABIISIETCSl OOTaHWKA.
Jucrumimaa <<MI/IKp06I/IOJ10rI/Iﬂ» SIBJISIETCSI OCHOBOTIOJIATAOIIECH ISl MU3YUYEHHUS CHEAYIONIUX AUCIUILIINH:
WHTETPUPOBAHHAS 3aIllUTa PACTEHUH, CEbCKOXO3SHCTBEHHAS (DUTOMATOJIOTHSA, OMOJOTHYECKAs 3allnTa
pacteHuii , XxpaHeHue, epepadoTKa MPOAYKTOB PACTEHUEBOCTBA.

PaGouas nmporpaMmma AuCIHHUIIIINHBL «MI/IKpO6I/IOJ'IOFI/I$I» AJId UHBAJIMAOB U JIKI C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0OPOBBSI pa3padaThiBaeTCS WHIWBUIYAILHO C YYETOM OCOOCHHOCTEH MCUXO(PU3NIECKOTO
pa3BUTUA, UHAUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3A0pPOBbA TAKUX 06y11afoumxc;1.

3. [lepeueHb MIaHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 0 JUCIUILIUHE, COOTHECCHHBIX C IIAHUPYESMBIMH
pe3yapTaTaMHu OCBOSHUS 00pa30BaTENbHOM MPOrPaMMBI

Wzyuenne naHHOW y4eOHOM IUCHMIUIMHBI HamlpaBlieHO Ha (GOPMHPOBAHHE Yy OOYYaIOLIMXCS
KOMITETEHIIUH, IPEACTAaBICHHBIX B Tabume 1.



TpeboBanust K pe3ylbTaTaM OCBOCHUS yUeOHON NUCIIUITITUHBI

Tabmuma 1

Kopx

B PEIYIbTATC U3YUCHUS yqe6H0171 JAUCHUIIIINHBI 06yqaronmec51 JOJIDKHBI:

npoecCHOHANBHBIX 3a7ad B
CMEXHBIX 00JIaCTsIX HAYKH.

Ne Cozneprxanue Hupukatopbt
/1 KOI\;I;:I;TeH KOMIICTCHIIUA (I/IJ'II/I eé lIaCTI/I) KOMHGTCHHI/Iﬁ 3HaTh YMETH BJIaacTh

OTIK- OIIK-1.1 JlemoHCTpUpYET OIIK-1.1 Mopdonoruro, ¢dusnonoruo, | paboTath € MHUKPOCKOIOM, C| 3HAHUSIMHU,

1.1 3HAHKE OCHOBHBIX 3aKOHOB CHCTEMATHKY, MMMEPCHOHHOH CHCTeMOH | HarpaBJIEeHHBIMU Ha
MaTEeMaTHYECKUX, (byHKLII/IOHI/II)OBaHI/Ie IMOYBCHHBIX | MUKPOCKOIIA, co3aHue YCHOBHﬁ,
€CTECTBEHOHAYYHBIX H MHUKPOOPraHnu3MoOB U CII0COOBI UX MIPUTOTOBUTH (bHKCHpOBaHHbIﬁ HCKJTIOUAIOIITUX
obmIenpodecCHOHANBHBIX aKTUBU3AlH y9acTHe | Ipenapat MHKpoGos; 3a00/IeBaHNS  PACTEHHIl
JHCIHTUIHH, HEOGXOIMMBIX MHKPOOOB B OHOJIOTHUECKHUX
JUISL peNTeHys] THIOBBIX 339 Kpyroeoporax OnoreHHbIX
B 0GJIACTH ArPOHOMHH 2JIEMEHTOB; y4acTHe MUKPOOOB

B MOYBOO0OPa30BATENBLHBIX
npoleccax;
2 OINK-1.3 UCIIOJIb30BATh TEOPETUYECKHE | SHAHUSIMH,
OIIK-1.3 ITpumenser MHKPOOHONOTMYCCKHE ~ OCHOBBI|3HAaHMS W NPAKTHYECKHUE | HAIPABICHHBIMH Ha

OIIK-  |uHpOpPMALIMOHHOKOMMYHHKAII 3arOTOBKM U XPAHCHUS KOPMOB, | gapplkM, MOJY4YEHHBIE IIPH |CO3AAHUE YCIJIOBHH,

1.3 WOHHBIE TEXHOJIOTHH B W3y4YEHUU JTUCHUILTAHBI | 00eCTIeYnBaOIINX
pELIEHUHU TUTIOBBIX 3a/1a4 B «MUKpOOHOIIOTUI JUIS | BBICOKYIO  YPO’KallHOCTb
o0JacTu arpoHOMHUU peuieHuss ~ arpOHOMHYECKHX |paCTEHHM M KadecTBO

MPOAYKIUH.




4. CTpyKTYypa M coep:KaHue TUCHUIIINHBI

4.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT nmo cemecTpam

OO6mmas TpyI0EMKOCTh TUCITUIUIMHBI cocTaBiisgeT 3 3a4.em. (108 gacoB), ux pacupe/iencHue Mo BUIaM

paboT cemecTpaM MpeCTaBleHoO B TabmuIax 2 a, 2 0

OYHASA ®OPMA OBYYEHUA
Tabnuma 2a
Pacnpenenienue Tpy10éMKOCTH JUCHUILIMHBI 10 BUIaM PadoT MO ceMecTpam
TpynoemkocTb
Buj yueOHoii padoThl Yacos ITo cemecTpam
Ne 2
O0mast Tpya0éMKOCThb TUCIUILIAHBI 108 108
10 y4eOHOMY TUIaHY
1. KontakTHas padora: 54 54
8 MOM Hucne:
Jlexuuu (JI) 18 18
[Tpaktuueckue 3ausitug (I13) 36 36
CamocrositenbHas pabora (CPC) 36 36
B TOM YHUCIJIE:
CaMOCTOSITEIPHOE HM3YYECHHE PA3[IEIIOB, 26 26
CaMOIIOATOTOBKA (mpopaboTka u
MOBTOPCHUC JICKIIMOHHOTO MaTcpuajia u
Mareprajga Y4eOHHKOB ¥  y4eOHBIX
HOC06I/H>’I, oAroToBKa K MPAaKTUYCCKUM
3aHATHUAM, KOJUIOKBUYMAaM U T.,Z[.)
pedepar 10 10
[ToaroroBka k 3K3amMeHy 18 18
Bun npomMexxyTouyHOTr0 KOHTPOJIS: 9K3aMeH
3A0OYHASA ®OPMA OBYYEHUSA
Tabnuia 26
Pacnpenesienne Tpy10éMKOCTH JUCHMILIMHBI 10 BUAaM padoT Mo ceMecTpam
Tpyno€MKoCTh
Bun yuebnoit paboTbl Br.4. o
gac. ceMecTpaMm
No2
O0mas Tpy10€MKOCTh TUCHUIUIMHBI IO Y4eOHOMY TIJIaHy 108 108
1. KourakTHas padora: 12 12
AynuTopHasi padora 12 12
B TOM YHUCIJIE:
nekiuu (JI) 4 4
npaktuueckue 3anatus (113) 8 8
2. CamocrosiTesabHast padora (CPC) 87 87
CaMOCTOSITEJIbHOE U3YYEHUE Pa3eIOB, CAaMONOATOTOBKA 87 87
(mpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepuania u
Marepuana ydeOHUKOB U y4eOHBIX MTOCOOMH, IMOTOTOBKA K
MPAKTUYECKUM 3aHSITHIM, KOJUJIOKBUYMaM U T.11.)
Ilooecomoska k 3K3ameny (KOHMpPOJb) 9 9
Bun npomMexyTouyHOro KOHTPOJIs 9K3aMeH




4.2 Coagepxanmve TUCUMIIMHBI

OYHASA ®OPMA OBYUYEHUNA
Ta0Omuma 3a
TemaTuvecknii JIaH y4eOHOM TN CHUILINHBI

HanmeHoBaHue pa3/iesioB U TeM Beero AynutopHas padbora BHeaynuTopHas
AUCHUILINH (YKPYTHEHHO) JI 113 pa6ora CPC
Paznen 1. «O6mas MUKpoOHOIOTHDY 66 10 22 34
Pa3nen 2 — «CenbCKOX03IiCTBEHHAS 42 8 14 20
MHUKPOOHOJIOTHS
HToro nmo AucuuIInHe 108 18 36 54

4.3. Copep:kaHue pa3iesoB JUCUUIIIHMHBI

Pazgea 1 «O0mass MUKPOOHOJIOTHsD)

Tema 1. «O0beKTHI, 3371a4l, OCHOBHBIE HAIIPABICHUS U TIEPCIIEKTUBBI PA3BUTUS MUKPOOUOJIOTHI
OOBEKTH U METOABl MHUKPOOHOJIOTHH, MECTO MHUKPOOHMOJIOTHU B CHUCTEME OHMOJOTHYECKHX HAyK, POJIb
MHUKPOOPTaHHU3MOB B TIPUPOAC U IKU3HHU UYCIOBCKA, 3aJadd MW TCPCICKTHUBLBI HUCIIOJIb30BaAHUA
MUKpPOOPTaHU3MOB B CEJIbCKOM XO3SIHCTBE, KpaTKasi HCTOPUS MUKPOOUOJIOTHH.

Tema 2. «Mop¢osiorusi MUKpPOOPraHU3MOB»

Bupycer (Mopdonorus, IpuHIUIB Kiaccudukanun), 6akTepruo-, MUKO-, aKTUHO(MArH.. YIbTpacTpyKTypa
OaktepuanpHoil KieTkn. Croopsl ®  cropoobpasoBanue. MopQOJIOTHS OCHOBHBIX (OpPM IIPOKAPHOT,
0COOCHHOCTH aKTHHOMMIIETOB. DYKapHOTUYECKUE MUKPOOPTraHU3MBI: TpruObl. OCHOBHBIE KJIaCChl TPHOOB.
CoBpeMeHHbIE METO/Ibl CUCTEMATU3AIIMH MUKPOOOB.

Tema 3. «®PU3H0JOTrUsA MUKPOOPraHU3MOB»

CopepxaHue OpraHM4eCKMX M MUHEPAJIbHBIX BEIIECTB B KIETKaxX, OMOCHHTE3, (EePMEHTHI MUKPOOOB, HX
JOKanu3alys B KJIETKe, KOHCTHUTYTHBHbIE M HMHIyHHOenbHbIe (DEPMEHTBl, WX NpPUMEHEHHE B H/X.
MexaHu3Mbl U CHOCOOBI MUTAHMS, MTYTH TOCTYIUICHUS! BELIECTB B MUKPOOHYIO KJIETKY. XEMOJIUTHI - U
xemoopranotpo¢psl. HMcrounuku osHepruu. CanpoduTbl, KOMMEHCANbl, Mapa3uTbl. AHA00IM3M U
KaTaboim3M. DHepreTuyeckuid oOMeH. bpoxeHue Kak cHoco0 MONydyeHHUs SHEPruu B aHA’POOHBIX
YCIOBUSX.

Tema 4. «'eHeTHKAa MUKPOOPraHU3MOB»

HacnenctBeHHOCT, MUKpOOpraHu3moB. OpraHuzanuss T€HETHYECKOro amnmapara, BHEXPOMOCOMHBIE
HACJIEACTBEHHOCTH, TE€HETHYeCKMH KoA. DopMbl HM3MEHYUMBOCTH. Myrtanmu, BHIbI MyTaluil.
['eneTnveckue pekoMOMHAIMKU. | eHHAsI HH)KEHEepHUs, TPUMEHEHHE €€ B HApOTHOM XO35HCTBE.

Tema S. «Baiussuue GpakTopoB BHelIHEeH cpeAbl HA MUKPOOPTraHMU3MBbI»

Bnusnue BHemHeW cpeasl Ha JKU3HEICSTENBHOCTh MHUKpOOOB. JlMama3oH TOJNEPaHTHOCTH BHJIOB IO
OTHOIIEHWI0O K abmotHyeckuM  (akTopaM. 3akOH TOJNEpaHTHOCTH. Jlumutupyrommii  dakrop.
®duznonaornyeckue rpynnbl MUKpOOPTraHU3MOB 110 OTHOLIEHUIO K (haKTOpaM BHEIIHEH CpeJibl.

HeiictBue ¢Qusnueckux ¢GakTopoB (TeMIepaTypsl, BIAXKHOCTH, CBETa, OCMOTHYECKOTO JIaBJICHUS,
yABTPa3ByKa, pajHallid, 3JEKTPUYECTBA, HEBECOMOCTH) HAa MHKpPOOBI. YCTOHYMBOCTH MHKPOOOB K
BO3/ICHCTBUIO (aKTOPOB cpeAbl. XUMHUUecKrue (aKTOpPbI: IIEI0YH, KHCIOTHI, COIM TSKEIbIX METaIOB,
pH- cpensl. buonornyeckue dhakropbl. MeToapl cTepuin3aiiui. B3auMooTHOIIIEHHE MeXIy MUKpOOaMu:
CUMOMO3, aHTaroOHW3M, MYTyalu3M, Napa3UTH3M, XHUIIHWYECTBO. lcronb3oBaHHE ATHX SIBICHUN B
HapOJIHOM X03siiicTBe. OCHOBBI KOHCEPBUPOBAHUS CHIPbs U MPOAYKTOB.

TemMa 6. «IkoJorusi MHKPOOPraHu3MoOB» B3anMOCBS3b MHKPOOPTaHHU3MOB CO CpeIoW OOWTAHHS.
OKocuUCTeMBl.  bumormdyeckume, aOMOTHYECKHE  KOMITIOHEHTH.  bHWOIEHO3,  mapasurorieHos.  Poib
MHKpPOOPTaHH3MOB B KPYrOBOPOTE BEILECTB, SKOJOTHYECKas HHIIA, (OPMBI B3aUMOOTHOIICHHUH MEXIY
MHKpPOOpPTraHU3MaMHU.

Tema 7. «lIpeBpalienne MUKpPOOPraHu3MaMHu COeAMHEHHUH yIiIepoaa



Bo30yaurenu ciupToBOoro OpokeHus U X 0coOeHHOCTH. Xumm3M mpouecca. Dddekr [Tactepa. Ponb cimproBoro
OpOXXEHUS B TIPUPOJIE U JKU3HU deoBeKa. MonouHokucioe Opokenne. OCOOEHHOCTH MOJIOYHOKHCIIBIX OaKTEpHIA.
T'omodepmenTaTHBHOE, TeTepopepMEeHTaTHBHOE H OuduaoOpokeHue. lcrmonap3oBaHHE  MOJIOYHOKHCIIOTO
OpO’KeHHs B MMHUILEBOI MPOMBIIIICHHOCTH H KOPMONIPOH3BOACTBe. CHIIOCOBaHUE.

Bunpl OpokeHHH, BBI3BIBAEMBIX KIIOCTPHIUAMH. MACISHOKHCIIOE OpOKCHHE, OCOOCHHOCTH BO30YIUTEIICH,
3HAUCHHE B MPUPOJIE, CEIBCKOM XO3HCTBE M MPOMBIIUIEHHOCTH. BpojkeHHne MEeKTHHOBBIX BELIECTB U €TO POJb B
HEePBUYHOM TIepepadoTKe JTyOOBOJIOKHUCTHIX pacTeHuil. bposkeHne nemtono3sl. Bo30ymurenu, XuMu3M, 3HaYCHHE.
Tema 8. «lIpeBpalienne MUKpPOOPIraHM3MaMH COeIMHEHUI a30Ta»

VuyacTie MHKPOOPraHM3MOB B PpAa3JIMYHBIX OJTalax KpyroBopoTa a3oTa. BiMsHUE MHKPOOHMOJIOTMYECKHX
NpEeBpAILCHU a30TCOCPIKAIINX COCMHEHUH Ha JOCTYIHOCTh a30Ta JJIsl MHUTaHUs pacTeHWid. MuHepanmu3anus
a30TCOZICPXKAIINX OpPraHWYeCKuX coexuHeHnid. Hutpndukamus n penurpuduxamys. MmvoOunmsamus asora.
PerynupoBanune npomeccoB TpaHchopMaIiy a30Ta B IOYBE U IIPU XpPaHEHUH HABO3A.

Tema 9. «buonornyeckas pukcanus MOJEKYJISAPHOI0 a30Ta»

CnocoOHOCTh K YCBOGHHIO MOJIEKYJSIPHOTO a30Ta — YHUKaJIbHAas OCOOEHHOCTh NpOKapuoT. brnoxumus
azordukcanuy. A30THUKcans CBOOOAHOKUBYIIMMHU OaKTEepUsIMH. ACCOIMAaTUBHBIN cuMOno3. CumOnoTrdeckas
aszordukcarms. KiryOeHbkoBble OakTepuu. I'eHeTHdeckas 0OyCIOBICHHOCTh B3aMMOJICHCTBHU IMA30TPO(HBIX
OakTepuii M pacTeHHil. YciIoBus oOpa3oBaHus 3(GQGEKTHBHOrO  cuMOHO3a. buomnpenapaTsl Ha OCHOBE
a30T(OUKCUPYIOMNX OaKTEPUH.
Pazgea 2 «CelbCKOX031CTBEHHASI MUKPOOHOJIOTHSI»
Tema 10. «IlouBeHHast MUKPOOHOJIOTHS»
[TouBeHHBIE MHUKpPOOPraHM3Mbl. MeTOoAbpl ONpeneneHuss HMX COocTaBa M aKTHUBHOCTH. Ponb
MUKpPOOPTaHU3MOB B TOYBOOOPA30BAHMHM U IUIOAOPOIUU. MUKpPOOHBIE IIEHO3BI Pa3IMYHBIX THIIOB
noyB. BnusHHe arponpueMoB Ha TOYBEHHbIE MHKpOOpraHu3Mbl. [louBeHHas MHUKpOOHONOTHS H
DKOJIOTM3ALMS CEITbCKOTO XO3SIMCTBA.
Tema 11. «B3anmoaeiicTBe MUKPOOPTaHU3MOB M PACTEHUIN»
MuKkpoopraHu3Mbl 30HBI KOPHSI M UX BIUSHUE Ha pacTeHus. CuMOM03 MUKPOOPTaHU3MOB U PACTEHUH.
Mukopuza pacrennii. OnudurHas Mukpodopa. Poib 3mupUTHEIX MUKPOOPTAaHU3MOB TPU XPaHEHUHU
ypokasi. Pa3BuTHe Ha pacTeHUSX TOKCUTECHHBIX TPUOOB.
Tema 12.«Acnosib30BaHMe MHKPOOPTaHU3MOB B  TEXHOJIOTHSIX CeJIbCKOXO035IiiCTBEHHOI0
MPOU3BOACTBA
PerynupoBanue MUKpOOHBIX MPOIECCOB B MTOYBE U MPHU IPUTOTOBICHUH OPTaHUYECKUX yIOOpEeHHil ¢
LEJbI0 ONTUMHU3ALMUM T[OYBEHHOM CpEAbl U TMOBBILICHHUS YPOXKAWHOCTH CEIbCKOXO3SMCTBEHHBIX
KyIbTyp.  MUKpOOHMOJOTHYECKHE  CPEACTBA  3aIlMThl  pacTeHWd.  MUKpOOHOIOTHUUYECKHE
3eMIIey1I00pUTENbHbIE Tpenaparsl 3akBacku. [IpoOnoTHKH.

3AOYHASA ®OPMA OBYYEHMUSA

Tabmuma 36
TemaTuyeckni MJIaH y4eOHOMH TN CIUIIHHBI
HaumeHoBaHMe pa3iesioB U TeM Beero AynuTopHasi paboTa Bueayauropnas
AUCUHMIUIMH (YKPYITHEHHO) JI 113 padora CPC
Paznen 1. «O6mass MUKpOOHOIOTHDY 58 2 6 50
Pa3nen 2 — «CenbCKOX03IiCTBEHHAS 50 2 2 46
MHUKPOOHOJIOTHS
HToro no aucuuninHe 108 4 8 96

4.3 Jlekunu/ NpakTHYEeCKUE 3aHATHUSA

OYHAA ®OPMA OBYYEHMA
Tabmuna 4a Copepikanue JieKIMii, NMPAKTHYECKHUX 3aHATHH M KOHTPOJIbHbIE MEPONPHUATHS
N Dopmupyembie
KOMITETEHLIMH Bun

. = Kon-Bo
n| HazBanme pasnaena, TEMbL No u Ha3BaHHE J'IeKI_II/II/I/ TPAKTAYCCKUX 3aHATAN KOHTPOJIBHOTO TREE
/ MEpPOIPUSITHS
I




N dopmupyembie
KOMITIETEHIIUH Bun
n| HasBanue pasznena, Tembl Ne n Ha3BaHUE JICKIUI/ MPAKTHYECKUX 3aHATUH KOHTPOJIEHOTO LG
/ MEpPOIPUSITHS Hacos
11
1
Pazgen 1. «CoBpeMeHHBIE METOIBI TAOOPATOPHON THATHOCTHKID
Tema 1. «O0bekThI, | Jlekmust Nel OIIK-1.1; OIIK- | ycTHBI onpoc 1
3aauu, OCHOBHBIE | «OOBEKTHI, 3a1a4U, OCHOBHBIC HATIPABJICHUS U 1.3 pedepar
HATIPaBJICHUS U MEPCIICKTUBBI PA3BUTUSI MHUKPOOUOIOT I
HEPCICKTUBEI OIIK-1.1; OIIK- | ycTHBII onpoc 2
pa3BUTHA IIpaktudyeckoe 3ansTue Nel. 3HAKOMCTBO C 1.3 pedepar
MHKPOOHOIOTr I MHUKPOOHOIOTHIECKOH nabopaTtopuei,
TEXHUKOW O€30macHOCTH Tpu pabore ¢
MHKPOOHOIOTTIECKIMH 00BEKTaMH.
OnTu4eckuit MHUKPOCKOTI.
Muxpobuonornueckas TEXHHUKA "
amnmaparypa.
Tema 2. Jlexuus Nel «Mopdomorust | OIIK-1.1; OIIK- | ycTHBIH omnpoc, 1
«Mopdomorus MHKPOOPTaHU3MOBY 1.3 pedepar
MHUKpPOOPTaHU3- IIpaktnueckoe 3ansatue Ne2 «lllaposugnsie | OIIK-1.1; OIIK- | ycTHbI onpoc, 2
MOB» (opmbl MHKpOOOB. TexHHKA NMPUTOTOBIICHUS 1.3 pedepar
(DUKCUPOBaHHBIX  TpPENapaToB. Mertos
OKpAaIINBaHUIL MHKPOOPTaHHU3MOB o
I'pammy»
ITpaxtuaeckoe 3anaTue Ne3 OIIK-1.1; OIIK- | ycTHBIH omnpoc, 2
[TamoukoBuaHBIE GOPMBI MUKPOOOB. V3BUTEHIC 1.3 pedepar
(hopMBI MUKPOOOB.
[Ipaktiueckoe 3ansitne Ned. Mopdomorust | OIIK-1.1; OIIK- | ycTHsIi ompoc, 2
rpuboB.  IlnmecHeBble  TpUOBL.  JIpOXKH. 1.3 pedepar
AKTHHOMUIICTHI.
Tewma 3. Jlexuums No2 «dusumonorus | OIIK-1.1; OIIK- | ycrHBIH ompoc, 2
«duzumonorus MHUKPOOPTAaHU3MOBY 1.3 pedepar
x I(/)I;;E oopranus ITpakTuaeckoe 3aHATHE No 5 | OIIK-1.1; OIIK- | ycTHBIH ompoc, 2
«[IpuroroByieHne MU TATEbHBIX cpen. 1.3 pedepat
MeTonpl KyJNbTUBUPOBAaHHS MHKPOOOB Ha
MMUTATEIBHBIX CPEAAX)
Tema 4. Jlexuus Ne3 «enetruxa | OIIK-1.1; OIIK- | ycTHBIH omnpoc, 2
«I'eneTtuka MHUKPOOPTAaHU3MOBY 1.3 pedepar
MHUKPOOpPTaHH3
MOB»
Tema 5. Jlexkmmms Ned. «Bnumsame Paxtopos | OIIK-1.1; OIIK- | ycTHBIH ompoc 2
«Bnusuue BHEIIHE I cpensl Ha 1.3
bakTOopoOB MUKPOOPTaHMU3MBI»
BHEIIHEH IIpaktuueckoe  3amsatue  Ne6.  Metoasl | OIIK-1.1; OIIK- | ycTHBIH ompoc 2
cpeasl Ha CTEpUIN3ALUU 1.3
MUKPOOpPraHH3
M BI »
Tema 7. | Ilpaktnueckoe 3amsitme Ne7. BoszOymurenu | OIIK-1.1; OIIK- | ycrHsIi onpoc, 2
«IIpeBpamenne CITUPTOBOTO OPOKEHUS 1.3 pedepar,
MHKPOOpTaHHu3Ma TIpe3eHTAIHS
MH  COEJIMHEHUH OIIK-1.1; OIIK- | ycTHBIH ompoc, 2
yriepoa IIpaktrdaeckoe 3amartue Ne8. Bos3Oymurenn 1.3 pedepar,
MOJIOYHOKHCJIIOTO, MIPOTIMOHOBOKHCIIOTO KOHTPOJIbHAS
OpoKEeHHS pabora Nel
[Ipaktiueckoe 3amsatue Ne9. Bozoymurenm | OIIK-1.1; OIIK- | ycrHblit ompoc, 2
MAaCJISTHOKHCIIOTO OpOXKEHUS 1.3 pedepar
MPe3CHTAIHS
IIpakTuueckoe 3aHATHE Nel0. | OIIK-1.1; OIIK- | ycTHBI# ompoc, 2
MuKkpoOHOIIOTHS KOPMOB 1.3 pedepar,
KOJUIOKBHYM
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dopmupyembie
KOMITIETEHIIUH Bun
HasBanue paszgena, TeMbl Ne n Ha3BaHUE JICKIUI/ MPAKTHYECKUX 3aHATUH KOHTPOJIEHOTO If:;ﬁ,]lo
MEpOPUATUSL
Nel

Tema 8. Jlexuus Nes. «[Ipespamenne | OIIK-1.1; OIIK- | ycTHBII ompoc 1
«IIpeBpare-aue MHUKPOOPTaHN3MaMH COCTMHEHUH a30Tay 1.3
MHUKPOOPTaHU3M IIpakTuaeckoe 3aHATHE Nell. | OIIK-1.1; OIIK- | ycTHBII onpoc 2
aMu AMMOHUpUKAIIASA, HUTPUDHUKAIIHL, 1.3
COETMHEHUI JIeHATpUDUKALIASL
azoTa»

Tema 9. Jlekumst NeS5. «buonormueckass Quxcanusa | OIIK-1.1; OIIK- | ycrHblit ompoc, 1
«buonoruyecka MOJICKYJISIPHOTO a30Ta) 1.3 KOJUIOKBHYM
P (bukcarus No2
MOJIEKYJISIPHOTO
azoTa»

3. Pasmen 2 CeabCKoOX03siiCTBEHHASI MHKPOOHOIOTHS
Tema 10. OIIK-1.1; OIIK- . 2

Jleknmst Ne6 «ITouBeHHASE MUKPOOHOIIOTHS YCTHBII OIIpoc
«[TouBenHas 1.3
MHUKPOOHOJIOTHS» [Ipaxrrgeckoe 3arsTre Ne 12 «O0muit OIIK-1.1; OIIK- N 2
. YCTHBIH OTIPOC
MHUKPOOHOJIOTHYECKUN aHAJIN3 TIOYBB» 1.3
IIpaxtuaeckoe 3arstue Ne 13 «Metozap OIIK-1.1; OIIK-
OTIpeJICNICHHUS COCTaBa U AaKTUBHOCTH 1.3 YCTHBIN OIPOC
MTOYBEHHON MUKPODIOPHI»

Tema 11. | Jlekums Ne7 «B3anmoneicraue OIIK-1.1; OIIK- | ycTHBIH ompoc, 2
«B3anMojelcT-Bue | MUKPOOPTaHU3MOB M PACTCHUIN 1.3 pedepar
MHKPOOPIraHU3-MOB OIIK-1.1; OIIK- 2
W pacTeHui» IIpaktudeckoe 3anstue Ne 14 13 yorHE ompoc

«MI/IKpoopravaMH, obuTaromue B pedepar
MIPUKOPHEBOW 30HE»
[Ipakriyeckoe 3ansaTue Ne 15 «Onmdpurnas OTIK- 11' 13’ OTIK- YCTHBIH 0o1poc 2
MHUKpOQIIOpar» ’ pedepar
Tema 12. Jlexmus Ne8-9 «U cnonb3oBanue OIIK-1.1; OIIK- 4
«/cnons30BaHue MHUKPOOPTaHU3MOB B TEXHOJOTHIX 1.3 YCTHBIH ONPOC
MHKPOOPTaHU3MOB CEJIBCKOXO03SIIICTBEHHOTO TPOU3BOCTBAY pedepat
B TEXHOJIOTHISIX
CENBLCKOXO03IMCTBEH OIIK-1.1; OIIK- 2
HOT'O IIpaktuueckoe 3anstue Nel6. 13 pedepat
IPOM3BOICTBAY BakrepuanpHbIe TOYBOYIOOPHUTEIHHEIC KOJJIOKBHYM
MpermapaTsl. Ne3
IIpaxtuyeckoe 3anstue Nel7-18. OINK-1.1; OTIK- YCTHBIH 01poc 4
BrokonBepcus 0TX010B 1.3 pedepar,
CEJICKOXO03SIICTBEHHOTO TPON3BOICTBA TECTHPOBaHNE
3AOYHASA ®OPMA OBYYEHUA
Tabnmma 46

Copep:xanue JeKnuii / NPaKTHYEeCKHX 3aHATHI H KOHTPOJIbHbIE MEPONPUSITHS

Pazmen 1. «O0mmass MEKpOOHOIOTHS

Tema 1. «OOBEKTHI,
3a/1a4M, OCHOBHEIE
HAIPAaBJICHUSA U
MIEPCIICKTHUBBI
pa3BUTHS
MHUKPOOHOJIOTHNY

Jlexmmst Nel
«OOBEKTHI, 331291, OCHOBHBIC HATPaBICHUS U
MEPCICKTHBBI PA3BUTHS MUKPOOHOIOTHIY

OIIK-1.1; OIIK-
1.3

YCTHBIH O1poc
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Tema 2.
«Mopdosorus

Jlexmus Nel
MUKPOOPTaHU3MOB»

«Mopdonorus

OIIK-1.1; OIIK-
1.3

YCTHBII OIIPOC

MHUKPOOPTaHH3-
MOB»

IIpakTueckoe 3anarue Nel «lllapoBunnsie,
MAJIOYKOBUIHBIE, U3BUTHIE (POPMBI MHKPOOOB.
TexHNKa TPUTOTOBICHUS (PUKCHPOBAHHBIX
penapaTos. Mertonst OKpAIINBAaHUS
MHUKpPOOPranu3mos 1o ['pammy

OIIK-1.1; OIIK-
1.3

YCTHBIH OIIpOC

[Ipaktiueckoe 3ansite Ne2. Mopdosorus

OIIK-1.1; OIIK-

rpuboB.  IlnecHeBbie
AKTHHOMHIIETEL.

YCTHBIN OIpOC 2

rpudsl.  JpoxoKH. 1.3

Tema 7.
«IIpeBpamenne
MUKpPOOPTraHHU3Ma
MU  COCIMHEHMI
yriepoaa

CIIHPTOBOTO,

IIpaktudeckoe 3amsatue Ne3. BozOymutenn

IMPOMMUOHOBOKHUCIIOTO 6p0)KeHI/IH

OIIK-1.1; OIIK-
1.3

YCTHBIN OIPOC 2
MOJIOYHOKHCIIOTO,

4.

Pa3zgen 2 CeibckoXx03sliCTBeHHAS MAKPOOHOJIOTHSA

Tema 10.

«ITouBeHHas

Jlexums Ne2 «ITouBeHHAsT MEKPOOHOIOTHSI

OIIK-1.1; OIIK- . 2
13 YCTHBIH OTIpoc

MHUKPOOHOJIOTHSI»

IIpaxtuaeckoe 3arsaTue Ne 4 «OOmmiA
MHUKPOOHOJIOTMYECKUI aHAJIN3 [TOYBBI»

OIIK-1.1; OIIK- . 2
13 YCTHBIH OTIPOC

OYHAS ®OPMA OBYUYEHUA

Tabiuma S5a

Hepe'{eHL BOIIPOCOB JISl CAMOCTOATEJIbHOT0 M3YYCHUS TUCHUILJINHBI

Ne yueOHOTrO paznena u Temsl
AUCHUILTHHBI

Hepequf, BOIPOCOB IJId CAMOCTOATECIbHOI'O U3YyUCHUA

Pazpgen 1.

«O0m1ast MUKpOOHOIIOTHSI

Tema 1 «O0OBEKTEI, 3aa41, OCHOBHBIE
HAIPABJICHUS ¥ IEPCICKTHBBI PA3BUTHUS
MHUKPOOHOJIOTHH)

Kpatkas ncropust mukpo6uonoruu.( OIIK-1.1; OITK-1.3)

Tema 2 «Mopdosoruss MUKPOOPTaHU3MOBY»

Mopdororus ocHOBHBIX GopM mpokapuoT. CIopsl 1
cnopoo6pazosanue. .( OIIK-1.1; OIIK-1.3)

Tema 3 «®PuU3HOIOTHSI MUKPOOPTAHU3MOBY

Anabo01m3M 1 KaTaboau3M. DHepreTHdeckuii 0OMeH. MexaHu3MEI
TpaHcropTa BenecTB uyepe3 memoOpany.( OIIK-1.1; OIIK-1.3)

Tema 4 «I'eHeTHKa MUKPOOPTaHU3MOB

B3anMocBs3b MUKPOOPIaHU3MOB CO Cpeoii 00MTaHHs. DKOCHCTEMBI.
Buornueckue, abnoTnueckre KOMIOHEHTHI. broleHos,
napasuToLeHo3. Posib MUKpOOPraHu3MoB B KpyrOBOPOTE BEILIECTB,
9KOJIOTHYECKas HUIIA, ()OPMBI B3aUMOOTHOILICHUIH MEXITY
mukpoopranmsmami. .( OIIK-1.1; OTIK-1.3)

Tema 5 «Bnusinue pakTopoB BHEIIHEH Cpebl
Ha MHKPOOPTaHU3MBI»

Bnusiaue OMOTHYECKHX, A0MOTHYSCKUX, AHTPOTIOTCHHBIX (DaKTOPOB
Ha mukpoopranu3msbl.( OITK-1.1; OITK-1.3)

Tema 6 «IOKOJIIOTHSI MUKPOOPTAaHU3MOBY

®opmbl U3MEHYMBOCTH. MyTanuu, BUAbl MyTaluid. ['eHeTHnueckue
pexoMOmnHaIH. | eHHas HH)XeHepus, TPIMEHEHHE €€ B HapOTHOM
xo3siictBe. ( OIIK-1.1; OIIK-1.3)

Tema 7.«IIpeBpaiieHrne MUKPOOPTaHHU3MaMHK
COEIMHEHUH yIiIepoa»

®dortocunres u xemocunTe3. bpoxkenus.( OINK-1.1; OIIK-1.3)

12

Tema 8.«[IpeBpaimeHne MEKpOOpTraHU3MaMHu
COEIMHEHUH a30Ta»

Nmvmobunmzanus azota.( OITK-1.1; OIIK-1.3)

13

Tema 9.«buonorudeckas Gpukcaius
MOJICKYJISIPHOTO a30Ta»

BuonpemapaTs! Ha ocHOBe azoTdukcupyronmx oaxrepmid.( OITK-1.1;

OITK-1.3)

Pazgen 2. «CenbCKOX03HCTBEHHAs MUKPOOHUOIIOTHS
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14 MuKpoOHBIEC IICHO3bI Pa3IMYHBIX THIIOB MOYB. BiusHue
arponpHeMOB Ha TIOYBCHHBIC MUKPOOPTaHU3MBI. [louBeHHAs
Tema 10.«I[TouBeHHAss MUKPOOHOIOTHSI» N
MUKPOOHOJIOTHS U SKOJIOTHU3AIHsI celbckoro xo3sicTa .( OIIK-1.1;
OIIK-1.3)
15 | Tema 11.«B3aumopeiicTBue PazBuTHe Ha pacTeHHsx TokcureHHbIX TpuooB .( OITK-1.1; OIIK-1.3)
MHKPOOPTaHU3MOB U PACTCHHUI.
16 | Tema 12.«Mcnonp30BaHre MUKPOOPTaHU3MOB | MukpoOuosornueckue 3emieynoopurensabie mpemapatsl.( OITK-1.1;
B TEXHOJIOTHSX CEIbCKOXO035HCTBEHHOTO OIIK-1.3)
IIPOU3BOJICTBAY
3AOYHASA ®OPMA OBYYEHUA
Tabnuna 56
IlepeyeHb BONPOCOB /LISl CAMOCTOSITEJILHOTO H3YUeHHUsI THCIUILTHHBI
Ne Ne yyeOHOrO0 pazgesna u TemMbl I
€pedeHb BOIIPOCOB ISl CAMOCTOSTETIFHOTO H3YICHHUS
n/n JUCHUIVIMHBI
Pazgen 1. «O0mass MEKpOOHOIOTHS
1 Tema 1 «OOBEKTHI, 3a1a9H, OCHOBHBIE Kparkas nctopus mukpoduonoruu. .( OIIK-1.1; OIIK-1.3)
HaTIpaBJICHUS U MEPCIEKTHBHI Pa3BUTHUS
MHUKPOOHOIOTHNY
2 Tema 2 MopdoorHs MIKPOOPFaHH3MOB Mopdosorust ocHOBHBIX GopM npokapuoT. Cropsl u
cnopoo6pazosanue. .( OIIK-1.1; OIIK-1.3)
3 Anabo1m3M 1 KaTaboau3M. DHepreTHieckuii 0OMeH. MexaHH3MBI
Tema 3 «®Pu3H0I0THSI MUKPOOPTAHU3MOBY )
TpaHcnopTa BenecTB uyepe3 memoOpany.( OIIK-1.1; OIIK-1.3)
4 B3anMocBs3b MUKPOOPIaHU3MOB CO Cpeoii 0OMTaHHs. DKOCHCTEMBI.
Buornueckue, abnoTnueckre KOMIOHEHTHI. broleHos,
Tema 4 «['eHeTHKAa MHUKPOOPTAaHU3MOBY napasuToneHo3. Posib MUKpOOpPraHn3MoB B KPYTOBOPOTE BEILECTB,
9KOJIOTUYECKasl HUIIA, (HOPMBI B3AUMOOTHOIIICHUH MEXKITY
mukpoopranmmami. .( OITK-1.1; OTIK-1.3)
5 Tema 5 «Brnustaue (hakTOpoB BHENIHEH cpefbl | BiusHue OMOTHUYECKUX, a0MOTUYECKUX, aHTPOIIOTEHHBIX (PaKTOPOB
Ha MHUKPOOPTAaHU3MBD) Ha Mukpoopraau3msel.( OTTK-1.1; OITK-1.3)
6 ®opMbl U3MEHUNUBOCTU. MyTauuuy, BUAbl MyTaluuid. I 'eHeTuueckue
Tema 6 «OKOIOTHSI MUKPOOPTaHU3MOBY pexoMOuHarun. ['eHHast HH)KeHepus, TPUMEHEHNE €€ B HapOIHOM
xo3siicTe. .( OIIK-1.1; OIIK-1.3)
8 Tema 7.«IIpeBpalieHie MUKPOOPraHU3MaMi ®dotocunTe3 n xemocunres. bpoxxenus.( OIIK-1.1; OIIK-1.3)
COEJIUHEHUH yTIepoIar»
12 | Tema 8.«IIpeBpameHue MEKpOOpTraHU3MaMHu Nmmobmmu3zarmst azota.( OIIK-1.1; OIIK-1.3)
COEIMHEHUH a30Ta»
13 | Tema 9.«buonorudeckas uxcarus Bronpenapatsr Ha ocHOBe a3oThukcupyromux 6axrepuit.( OIIK-1.1;
MOJIEKYJISIPHOTO a30Ta) OI1K-1.3)
Pazgen 2. «CenbCKOX03HCTBEHHAS MUKPOOHUOIOTHS
14 MuxkpoOHBIE TIEHO3bI PA3INIHBIX THIIOB ITOYB. BimsHue
arpoNpHeMOB Ha TIOYBCHHBIC MUKPOOPTaHU3MBI. [louBeHHAs
Tema 10.«ITouBeHHass MUKpOOHOJIOTHS» N .
MHUKPOOHOJIOTHSI ¥ 9KOJIOTU3aIus cenbekoro xo3siicrna.( OITK-1.1;
OIIK-1.3)
15 Tema 11.«B3aumoneiictBue PasButue Ha pacteHusx TokcureHHbIX TprboB.( OIIK-1.1; OTIK-1.3)
MHKPOOPTaHU3MOB U PACTCHUIY.
16 | Tema 12.«Mcnonb3oBanne MUKpOOpraHu3MoB | MukpoOuosioruueckue 3emieynodpurensuble npenapatsl.( OIIK-1.1;
B TEXHOJIOTHSIX CEIbCKOXO035HCTBEHHOTO OIIK-1.3)
IIPOM3BOJICTBA»
5. O0pazoBaTebHbIC TEXHOJIOTUU
Tabmumna 6
HpHMeHeHI/Ie AKTUBHBIX U HHTCPAKTUBHBIX 06pﬁ3OBaTe.ﬂbeIX TEeXHOJIOrHH
Ne 1w/t Tema u CI)OpMa SRS HaumenoBanue HCMIOJIb3YEMbIX aKTUBHBIX U t[HTepaKTI/IBHBIX
06pa30BaTeJ'II>HI>IX TEXHOJIOTUHU
1 Tema 1. «O0BEKTEL, 3a1a4i, OCHOBHBIE JI [TpobGnemHuas nexums

MHKPOOHOJIOT U

HaIpaBJICHUA U IIEPCIICKTHUBLI pa3BUTHUA
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Ne /i Tene m (l)OpMa T HaunmeHnoBanue HCIOJIB3YEMBIX aKTUBHBIX U ElHTepaKTHBHLIX
OGpaSOBaTeJ'ILHLIX TEXHOJIOTHHU

2 Tema 4 «I'eneTnka JI [TpoGnemHuas nexius
MHUKPOOPTaHHU3MOB»

3 Tema 5 «Bnustnue pakropoB J [Tpobnemuas nexkuus
BHEIIIHEW CpeJibl Ha
MUKPOOPTaHU3MBD»

4 Tema 6 «Oxonorus JI [TpoGnemHuas nexius
MHUKPOOPTaHU3MOB)

5 Tema 7. «lIpespamenne | JI [Tpobnemuas nexkuus
MUKpPOOPTaHW3MaMH  COEJAMHEHUN
yriaepoaa»

6 IIpaxTrueckoe 3anstue Ne7. I13 IIpesenranus
Bo30bynuTtenu cnuproBoro
OpOKeHUS

7 [IpakTrueckoe 3aHATHE No9. | I3 [IpezenTanus
Bo3oyaurenu MAacCJISTHOKHUCIIOTO
OpoXKeHUs

8 Tema 11. «IIpeBpaienue JI [TpobGnemHuas nexms
MHUKpPOOPTraHW3MaMH COEIMHEHUN
azoTa»

9 Tema 12 «buonoruueckas ¢pukcaus | JI [Tpobnemuas nexkuus
MOJIEKYJISIPHOTO a30Tay

10 Tema 13 «IlouBennas JI [TpoGnemHuas nexius
MHUKPOOHOJIOTHS

6. Texymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEXKYTOYHAS aTTECTAIMS TI0 UTOraM OCBOEHUS THUCITUTUINHBI

6.1. TunoBbIe KOHTPOJIbHbIE 32IaHUS WM HHbIE MAaTEPHUAJIbI, HEO0OX0AMMBbIE VISl OLIEHKH
3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA JAeATEJbHOCTH

ITepeyeHb BOIPOCOB K KOHTPOJIbHBIM MEPONPUSITUSIM (YCTHOMY OIIPOCY) IO TeMaM

Paznen 1 «O0mas MUKPOOHOIOTHSDY

Tema 1. «O0beKTHI, 321241, OCHOBHbIEC HANIPABJICHUS H NePCIEKTUBBI PA3BUTUSI MUKPOOHOJIOT I
OIIK-1.1; OIIK-1.3

Bonpocsl A1 cobecenoBaHusi
1.06BEKTHI U METOJIBI MUKPOOHOJIOTHH, MECTO MUKPOOHOJIOTHH B CHCTEME OMOJIOTHIECKUX HayK
2. Ponb MHUKpPOOPraHW3MOB B TPHUPOJAE U KU3HU YEIOBEKa, 3a/laydl WM IEPCIICKTHBBI HWCIOIh30BAHHUS
MHUKPOOPTaHU3MOB B CEIHCKOM XO3SHCTBE
3.Kpatkas ucTopus MUKpOOHOJIOTHH.
Temsbl pedepaTon

Nk

MHuKpoOHOJIOTHS, €€ POJIh B HAPOAHOM XO3SHCTBE
Bxuag JL.Ilactepa B pa3BuTHE MUKPOOHOIOTUI
HeBuaumoe Hacenenue 3eMiaun

MukpoOBI BOKPYT Hac

[lyremecTBue B cTpaHy MUKpOOOB
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6. Bwusut B MacTepcKyr MUKPOOHOJIOTOB
7. MukpoOsI B IeHCTBUN
8. IlpoucxoxkneHue 3apa3HbIX 00JIE3HEH pacTeHUM
Tema 2. «Mopdosorus mukpoopranuzmony» OIIK-1.1; OIIK-1.3
Bonpocsl 111 cobecenoBaHusi
1.MuKpoOpraHu3Mbl, He UMEIOIIUE KIIETOYHOTO CTPOCHHSL.
2.Mopdonoruueckue THITEI OaKTEPUH.
3.YaeTpacTpyKTypa OaKTepruaTbHONU KICTKH.
4.Cropsl u ciopoobpa3oBaHHe.
5.Poct u pa3mMHO)KeHHE OaKTepHil.
Tema 3. «@uszuosiorusa Mmukpoopranusmony» OIIK-1.1; OIIK-1.3
Bonpocsl A1 cobecenoBaHusi
1. CopeprxaHne OpraHUYECKNX U MUHEPATHHBIX BEIIECTB B KJIETKAaX
2. bwuocunres
3. ®epMeHTH MHUKpPOOOB, WX JIOKATH3AIHA B KJIETKE, KOHCTHUTYTHBHbIE M HHIYyIHOENbHbIE (PEepMEHTHI, MX
NpUMEHEHHUE B H/X.
MexaHHu3MBI ¥ CITOCOOBI TTUTAHUS
MYTH MOCTYIUICHUS BEUIECTB B MUKPOOHYIO KJICTKY.
XEMOJHTHI - U XEMOOPTaHOTPORHI.
WcTouHnKH 3HEPTHH.
CanpouThl, KOMMEHCAIIBI, TAPA3UTHI.
9. AHa001M3M U KaTaboJIu3M.
10. DHepreTndyeckuii 0OMEH.
11. Bpoxenune kKak crocod MoyIeHH YHEPTHH B aHA3POOHBIX YCIIOBHSIX.
Tembl pedepaToB
1.CriocoObI uTaHMsl.
2.MexaHu3MBbI TPAHCIIOPTA Yepe3 HUTOIIa3MaTHIEeCKyI0 MeEMOpany.
3.IIumeBpie TOTPEOHOCTH.
4. Tunsl nUTaHUS.
5.®DepMeHThI 1 OOMEH BEIIECTB.
6.brocuHTe3 OENKOB, MOTMCaXapua0B B MEKPOOHOH KIIETKE.
7.buocuHTE3 JIUIHUIOB, HYKJIEMHOBBIX KHCIOT B MUKPOOHOM KIIETKE.
Tema 4. «I'eneruka mukpoopranmsmon» OIIK-1.1; OIIK-1.3
Bonpocsl 111 cobeceoBaHusi
1. B3anMOCBS3b MUKPOOPTAHU3MOB CO CPEIOH OOUTAHUS.
2. DOxkocuctembl. buotnueckue, abnoTHYECKNE KOMIOHEHTHI.
3. buoreHo3, napa3uToLeHo3.
4. Poab MHKPOOPTaHMU3MOB B KPYrOBOPOTE BEIIECTB, SKOJIOTHUYECKasi HUIIA, GOpPMBI B3aHMOOTHOIIICHUH Me-
KTy MEKPOOPTaHU3MaMHU.
Tema 5. «Bansinue pakTopoB BHenHell cpeasl Ha MuUKpoopranusmb» OIIK-1.1; OIIK-1.3
Bonpocsl 111 cobeceoBaHus
1.Bnmustamne ¢pakTopoB OKpy Karomel cpeabl Ha MUKPOOPTaHU3MEL.
2./lnana3oH TOJIEPaHTHOCTH BUIOB MO OTHOIIECHHIO K aDMOTHYECKUM (pakTopam.
3.3aKoH TonepaHTHOCTH. JIMMUTHpYIOIIHKH BaKTop.
4.®du3nonornyecKue rpynisl MUKPOOPTaHU3MOB IO OTHOIIIEHHIO K (haKTopaM BHEITHEH cpebl.
5.Baustnue temneparypsl, pH, 10CTYIHOCTH BOJBI, M3YYECHHUS U AP. HA aKTHBHOCTH MUKPOOPTaHU3MOB.
6.Biusaue Onornyecknx (akTOpoB HA MUKPOOPTaHH3MBI
Tema 6. «Ikosiorus mukpoopranusmony» OIIK-1.1; OITK-1.3
Bonpocsl A1 cobecenoBaHusi
1. HacnencTBeHHOCTh MUKPOOPTaHU3MOB.
Opranu3zaius reHeTHIECKOro armapara, BHEXpOMOCOMHBIE HACTIeICTBEHHOCTH, TeHETUYECKUI KOJI.
DopMbl UBMEHYUBOCTH.
MyTtanunu, BUIbI MyTalUH.
['eneTnueckue pekoMOMHALINY.
6. 1'eHHast MH)XEHEpUs, IPUMEHEHUE €€ B HAPOAHOM XO35MCTBE.
Tembl pedepaToB
1. Mukpoopraausmsl 1 C€IbCKOE X03IH1CTBO

Nk

nhwe
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MukpoObl H3MEHSIOT CBOW O0JIMK
MomneKybl HacJIeACTBEHHOCTH 1 MUKPOOBI
JKu3Hb 1 CMEepTh MUKPOOPTaHU3MOB
PocT 1 pazMHOKEeHHE MUKPOOOB, CITIOCOOBI PA3MHOKEHUSI.
VYcnoBus KU3HENEATSIBHOCTH U METO/IbI KYJIbTUBUPOBAHUS MUKPOOOB B JIA0OPATOPHBIX
YCIIOBUSX.
7. IluTtaTenbHbIE CPEBI.
8. (OOpa3oBaHHe MUKPOOAMH TOKCHHOB, MIUTMEHTOB, QpOMATHUECKHUX BEIIECTB, BUTAMHUHOB.
Tema 7. «IIpeBpamieHue MUKPOOPraHU3MaMu coeAMHeHM# yriaepoaa» OITK-1.1; OIIK-1.3
Bomnpoch! 15151 cobecenoBanus
1.KpyroBopor yriieposia u Kuciaoponaa B ouocdepe.
2.3HaYMMOCTh JIByX KOCMHYECKHMX TPOIECCOB — (OTOCHHTE3a W MHHEPATU3allid MUKPOOpPraHH3MaMH
OpPTaHMYECKUX BEILECTB.
3. Accummsiiinn CO, MEKPOOpPTaHU3MaMH.
4.dOTOCUHTE3 U XEMOCHUHTES.
5.IIponeccsl MUHEpATH3AIUK OPTAHUICCKUX COSAMHEHUH M POJIb Pa3JIUYHBIX TPYIIIT MUKPOOPTaHU3MOB,
6.B0o30yauTenu ciupTOBOTO OPOKEHUS U UX OCOOCHHOCTH.
7.Xumu3m nporiecca. pdekr Iactepa. Ponb criupToBoro 6poskeHus B IPUPOE U )KU3HH YCIIOBEKA.
8.MonouHokucioe  Opoxenne.  OcOOEHHOCTM  MOJIOYHOKHCIBIX  OakTepuii.  ['omodepMeHTaTHBHOE,
rerepodepMeHTaTUBHOE B ON(HUITIOOpOKECHHE.

9.Mcmons3oBanue MOJIOYHOKHCJIOTO OpO’KCHHS B TIHINEBON TMPOMBINIIICHHOCTH W KOPMOIIPOHU3BOJICTBE.
10CunocoBaHue.

AN ol

Temsbl pedepaTon
MukpoOsI Ha CiTy)0€ uemoBeKa
MukpoObl, THBO, BUHO
MuxpoObl 1 Hallle TUTaHUEe
Bujpl OpokeHUH, BEI3BIBAEMBIX KIIOCTPHIUSIMH.
MacnsHoKHCTI0€ OpoXkeHne, 0COOCHHOCTH BO30YIUTENICH, 3HAUCHUE B TIPUPOJIC, CEIIbCKOM XO03SHCTBE U
MPOMBIIIIIIEHHOCTH.
BpokeHne MeKTHHOBBIX BEIIECTB M €0 POJIb B IEPBUYHON TIepepaboTKe JTyOOBOJIOKHUCTHIX PACTCHUIH.
Bpoxenue nemtrono3sl. Bo3dynurenu, Xumusm, 3Ha4YCHHE.
AspoOHOE pPa3I0KEeHUE [EIUTFOIO03HI.
9. OxwucieHue xupa.
10. HemosmHOe OKMCIIEHHE YTIIEBOJOB U IPYTUX OPraHUYECKUX COCINHEHUH.
11. OkHCIIeHHE FTUIIOBOTO CIIUPTA B YKCYCHYIO KUCIIOTY.

ARl e

% = o

KonTtposnHnas padora Nel.
Bapuanr 1
1. Craguu ciEpTOBOTO OPOKECHUS.
2. Bo30ynuTens MOIOYHOKUCIIOTO OpOKEHNUS
3. Cragun MaciIstHOKMCIIOTO OpOXKEeHHUS
4. Bo30ynuTenu MPOMHOHOBOKUCIOTO OpOKEHHUS
Koutpoabnast padora Nel. Bapuanr 2
1. Bo3Oymurenu coupTOBOTO OPOKEHHUS.
2. Twurbl MOJTIOYHOKHCTIOTO OPOKEHUS
3. Bo30ymuTenw MaciIsSHOKHCIOTO OpOKEeHUS
4. Cranuyu nponMOHOBOKHUCIIOr0 OpOsKEeHUs

KounokBuym 1 «IIpoueccsl 6pokeHUst U ILIXAHUSD).
Yo MOHUMAIOT I10J META00IM3MOM?
Uro Takoe kaTtabonu3m u aHabommu3m?
B uewm 3akirodaercss OMOXUMUYECKOE €TMHCTBO )KUBBIX OPTraHU3MOB?
[Touemy mmenHO AT® Ha3BIBAIOT «IHEPTETUICCKON BATFOTOM KIICTKID)?
Ha xakue nporieccbl MUKpOOPTaHU3MbI 3aTPavurBalOT SHEPTHUIO?
Uem ommugaercss  docdopunmpoBaHne Ha  ypoBHE  cyOcTpata  OT  MEMOpPaHHOTO
dhochopumupoanms?
7. Kakue coeuHEHMsI UCTIOIB3YIOT MUKPOOPTaHU3MbI B KAUECTBE SHEPTEeTHUSCKOTO MaTepuaia?

ANl o e
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B yem cxoICTBO M OTIMYUE IBIXaHUS U OpOsKeHUs?
. CKOJIBKO 2HEPTUH BBIIEIACTCS B IPOIIECCaX IBIXaHUS U OPOXKEHUS?

10. B yem cxoacTBO Mmpoliecca HEMOIHOTO OKUCIICHHS OPTraHUYeCKUX BEIIECTB, OPOKEHHS U IbIXaHMU,
Y TIOYEMY TPOIIECC HA3BIBACTCS HEMOIHBIM OKUCIICHUEM?

11. XuMu3M 5HepreTuueckux IpoleccoB. Kakue mNpoMexyTOUHble M KOHEUYHBIE MPOJYKTHI
00pasyroTcs Mpy paclIeIUICHHH TIIFOKO3BI B TIpoliecce: a) OpoxkeHus, 0) adpoOHOTO JBIXaHUS, B)
aHa3’poOHOTO JBIXaHUS?

12. CromproBoe OpoxeHne. Bo3Oynurenu, XuMHU3M TIpoIecca U 3HAUCHHE.

13. MonouyHokucaoe 6pokenue. Bo3OynnuTeny, XMMU3M Ipoliecca ¥ 3Ha4eHHE B MPOMBIIIIICHHOCTH U
CEJIBLCKOM XO3sICTBE.

14. Bpoxenusi, Boi3biBacMble Oaktepusimu p.Clostridium. Bo3OyauTtenu, xuMu3M mnpouecca u
3Ha4YeHHE B MPOMBIIUIEHHOCTH | CEIHCKOM XO3SHCTBE.

15. MukpoOHas TpaHC(hOpMAIH EUTIOI03bI B a@3pOOHBIX M aHA3POOHBIX YCIIOBHUSX.

Tema 8. «IIpeBpaienue mukpoopranu3mMamu coeaenuit asoray OIIK-1.1; OIIK-1.3
Bonpocsl g5 codecenoBanust
1.YyacTre MUKpPOOPraHU3MOB B Pa3IMYHBIX ATalax KPyroBopoTa a3ora.
2.Bimsane MUKpOOHOIOTHYECKHX MPEBPALICHIH a30TCOEPIKAIINX COeINHEHUI Ha TOCTYIHOCTh a30Ta A
MIUTaHWUS PACTCHUH.
3.Munepanu3auys a30TCOAEPKAILINX OPTaHNUECKIX COSTUHEHUH.
4 Hutpudukanus u AeHUTPUDUKAITAS.
5. ImmoOunnm3anms a3ora.
6.PerynupoBanue mnpomeccoB TpaHchopMaIuu a30Ta B MOYBE U IIPU XPaHSHUH HABO3a.
Tema 9. «buosornyeckas (pukcanus MoJIeKyJsAPpHOro asora» OIIK-1.1; OIIK-1.3
Bomnpocsl g5 codbecenoBanust
1.CriocoOHOCTh K YCBOSHHIO MOJIEKYIIIPHOTO a30Ta — YHUKaIbHAs OCOOCHHOCTh MPOKAPHOT.
2.bruoxumust a30ThUKCAIIUIH.
3.AzoTdhuKcaiys CBOOOHOKUBYITUMH OaKTCPHUSIMHU.
3.AcconuaTUBHBIA CUMOHO3.
4.CumbnoTrueckas  azordukcarusa.  KimyOeHbpkoBele — Oaktepun.  ['eHeTmdeckas  0OYCIOBJICHHOCTH
B3aMMOICHCTBUN AMa30TPOGHBIX OAKTEPHid U pacTeHHM. Y ClIoBHsI 00pa3zoBaHus 3)(HEKTUBHOIO CHMOMO3a.
5.buonpemnaparsl Ha OCHOBE a30T(HUKCUPYIONIUX OaKTepHUH.
Konnoksuym 2 «IlpeBpanienne coeTHHEeHU a30Ta MUKPOOPTraHU3MaMM»
Kaxue 3Tansl MOKHO BBIIETHTH B KPYTOBOPOTE a30T1a’?
KaxoBa posib MEKpPOOPTaHU3MOB B MPEBPAIICHUY COSTUHEHHI a30Ta B Ipupoie?
Uro Takoe ammoHuGuKaius 6eTKoBbIX BemecTB? HazoBuTe Bo30OynuTeneld ammoHupuKanum?
HazoBute ycmoBus u BO30ymuTener aMMoHU(HUKAIMM MOYeBHHBI? KakuMu 0COOCHHOCTSIMHU
OTJIMYAIOTCS YpOoOaKTepuu?
5. B dem cymHocTh mnpoueccoB Hutpudukanuu? HazoBure BO3Oymuteneld mporecca. B uem
3aKJTFOYAETCS] XUMHU3M M KaKOBBI YCIOBHSA, CIIOCOOCTBYIOIIUE MPOIIeccaM HUTPH(HUKAINH B TOYBE?
6. Uto Takoe meHutpubukammsa? Kak BIuSET 3TOT IMpolecc Ha IUIOAOPOJNE TOYBHI, Ha Omochepy B
nesnom?
Yro Takoe MMoOunu3anus azota? Ha3oBuTe ycioBus, onpenessonye MMMOOMIN3AIIIO a30Ta.
B uem cymHOCTh OHOJIOrHYecKOi a30ThuKcaIun?
HazoBure npencraBureneii cBOOOIHOKHUBYIINX a30T(PUKCATOPOB.
0. B uem 3axmovaercsi 0cOOEHHOCTH accouuaTHBHOW a3oTdukcanmu? HazoBuTe accoUMaTHBHBIX
a30T(HUKCUPYIOIINX OAKTECPHIA.
11. HazoBuTe OakTepuii, BCTYMAOIMMX B CUMOMO3 C pacTeHUIMH ceM.0000BbIX. KakoBBI XapakTepHbIE
0Cc00EHHOCTH KITyOEHBKOBBIX OaKTepuii?
12. KakoBel ycmoBusi ¢dopmupoBanus sddextuBHoro cumbuoza? Kak mnpoucxomut oOpa3oBaHue
KIIyOEHBKOB Ha KOPHIX O000BBIX pacTCHHIA?
13. B yem cocrout xumm3M (PUKCAMKM MOJCKYJIsSpHOTO a3ora? KakoBa poib HUTPOTEHA3bl B ATOM
npouecce?
14. B yeM cyTh B3aMMOCBSI3H a30ThHUKcAIMH U (OTOCUHTE3a?
15. Kakune Oumompemaparsl, HCIOIb3yeMbIe B MPAKTUKE CEIBCKOTO XO3SHMCTBA, MPOU3BOIAT HA OCHOBE
a30T(QUKCUPYIOIUX OaKTepuii?
Paznen 2 «CelibckoX035iiCTBEHHAS MUKPOOHOJI0THsI»
Tema 10. «IlouBennasi Mmuxkpoouosorus» OIIK-1.1; OIIK-1.3
Bomnpocsl 14151 codeceoBaHus

o o0

b
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1.IlouBeHHBIE MUKPOOPTaHU3MBI.
2.MerTozibl ONpeIesIEHHsI UX COCTaBa U aKTUBHOCTH.
3.Pose MEKpOOPraHU3MOB B TIOYBOOOPA30BAHUH U TUIOJOPOIHH.
4.MuxpoOHbI€ LIEHO3bI Pa3IMYHBIX THIIOB ITOYB.
5.BiusHue arpornpueMoB Ha IOYBEHHbIE MUKPOOPIaHU3MBI.
6.ITouBeHHAsT MUKPOOHOJIOTHS M 9KOJIOTU3AIHNS CEIECKOTO X035iCTBa.
Tema 11. «B3aumozaeiictBne MuKkpoopranu3mos u pacrennin» OIIK-1.1; OIIK-1.3
Bonpocsl 15151 codecenoBanus
1.MuKpoopraHu3Mbl 30HbI KOPHS U UX BIIMSIHUE HA PACTEHUSL.
2.CuMOM03 MUKPOOPTaHU3MOB U PACTEHUI.
3.Muxkopu3sa pacTeHuil.
4.9mudutHas MukpodIopa.
5.Ponb 5MUpUTHBIX MUKPOOPTaHU3MOB TIPH XPAaHEHUH YpOsKasl.
6.Pa3zBuTHE Ha pacTEHUAX TOKCUT'CHHBIX IPHOOB.
Tembl pedepaToB

10.

VPN R W=

Muxkpodiopa mOYB pa3TUIHBIX THIIOB.

BzaumopeiicTBuEe MUKPOOPTaHU3MOB U PACTECHUH.

BinsiHue TEXHOIOTHYECKUX MPUEMOB Ha MUKPOOHOIIOTUYECKHE MTPOIECCHI B TIOUBE.
MukpoOHBIEe 3eMIICYI00pUTEIBHEIE TIPEapaThl

Bek anTHOMOTHKOB

BzaumooTHOIICHHS MUKPOOOB

O GONBHBIX PACTCHHX

Bparu mukpo6oB

BuonoBpexieHns Kak 3KOJOr0—TeXHOJOTHYECKas MpodiemMa

MukpoOBI ¥ TPUOBI — ICTOYHUKH OMOTIOBPEK ICHHIA

11. buomnpenapaTs! Ul 3alUThI ¥ CTUMYJIALUN POCTA PACTCHUI.

Tema 12. «Mcnosib30BaHHe MUKPOOPTAaHU3MOB B TEXHOJIOTHAX CeJIbCKOX03SHCTBEHHOT0 MMPOU3BOACTBA»
Bonpocs! aas codecenoBanuss OIIK-1.1; OITK-1.3

1.PerynupoBaHue MHUKPOOHBIX NPOLECCOB B IIOYBE M IIPHU NPUTOTOBIEHHMM OPraHUYECKUX yHOOpeHuil c

LENbI0 ONTHUMHU3ALUU TOYBEHHOM Cpebl M MOBBIMIEHUS YPOXKAHHOCTH CEIbCKOXO3SHCTBEHHBIX KYNIBTYP.

2.MuxkpoOronoruyeckue CpeAcTBa 3alUThl PACTCHHH.

3.MuKpOOHOIOTHYECKHE 3eMIICYI00PUTEIBHBIC TTperapaThl

4.3akBacku. [IpoOHOTHKY.

Temsbl pedepaTon

PRNAN R LD =

9.

XuMudecKasi TEXHOJIOTHH U OMOTEXHOJIOTHS

Urto Takoe OMOTEXHOIOTHS?

OHeprus 1 OMOTEXHOJIOTHS

[TummeBsie TPOAYKTHI, HATTUTKA U OMOTEXHOJIOTHSI.

Okpy>xaroras cpefa 1 OMOTEXHOIOTHS

I'enerrka u OUOTEXHOIOTHS

XUMUS U TEXHOJIOTHS

VYnpasieHue MUKpOOUOIOTHYECKIMH TPOIIECCAMU B MTOYBE C IEITBI0 ONTHMHU3AINN
MPOAYKTUBHOCTH CEJILCKOXO03IUCTBEHHBIX PACTECHUH.

OCHOBBI BETEPUHAPHOI'O KOHTPOJIS CEIILCKOXO3IHCTBEHHOMN MPOTYKIIUH

10. IlpoGnema xpaHeHHS U ITepepadOTKH OTXOOB.
11. IlepepaboTka OTXOIOB CETHLCKOTO XO3SHCTBA.
12. Mukpobuonornueckue GpakTopsl, BIUSIONIME HA TPOU3BOIUTEIBHOCTD
OMOTEXHOJIOTHYECKOTO IpoLiecca
KonnokBuym 3 «Mcnonp3oBaHne MHMKPOOPraHU3MOB B TEXHOJOIHMSIX CeJIbCKOXO03SIHCTBEHHOIO

NPOU3BOJACTBAY.

1. Ilousa kak cpena oOUTaHUS MUKPOOPTAaHU3MOB.

2. CrpykTypa MUKpOOHOTO KOMITIEKca MoUBbl. OCOOEHHOCTH MHUKPOOHBIX KOMITJIEKCOB TIOYB Pa3TUIHBIX
THUTIOB.

3. BuwusHue 3xog0orudeckux GakTOpoB HA pa3BUTHE TTOYBEHHBIX MUKPOOPTAaHU3MOB.

4. BnwusHHE arpOTEXHHYECKUX MPUEMOB (00pabOTKH MOYBHI, METUOPAIIH, YI0OPSHHUH U JIp.) Ha
MOYBEHHBIE MUKPOOPTaHU3MBI.

5. MeTo/bl peryaupoBaHUs MUKPOOHOIOTHYECKUX TPOIIECCOB B TIOYBE C SN0 ONTUMU3AINUN

MMPOAYKTUBHOCTH CEIIbCKOXO03SHCTBCHHBIX paCTCHHﬁ.
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6. IlouBeHHBIC MUKPOOPTaHU3MBI U UX POJIb B PA3JIOKCHUN KCEHOOMOTUKOB (TEpOUIIHIOB, UHCEKTUIUIOB
u ap.).
7. MukpoOHOIOTHYeCKHe MPOIECCHl IPY MPUTOTOBICHUN OPTaHUYECKUX YI00PEHUIA.
8. BsaumojeiicTBHe MUKPOOPTaHU3MOB U PaCTECHUH (MUKPOOPTaHU3MBI pU30C(EpPhI, PH30ILIAHEI,
dumnochepsr).
9. MukpoOHbIe 3eMIIeyI00pHUTENbHbIC TIPENapaThl U UX MPHUMEHEHUE B CETbCKOM X03SHCTBE
10. MukpoOHBbIe mpenapatsl AJIs 3alUThl PACTEHUI OT BpeauTeneil u 0one3He.
11. MukpoOHOIOTHS CHIIOCOBAHUS M CCHAKHPOBAHHUS KOPMOB.
MHuKpOOHOIOTHYECKHE TTPOIIECCHI IIPH TEIUIOBOM M POCSHOW MOYKE JTyOOBOJIOKHUCTHIX PACTCHHM.
TECTOBBIE 3AJJAHUS no nucunnmimmae «Mukpoonostorus» OIIK-1.1; OIIK-1.3
BAPHUAHT 1
1. g cTepunn3anuy TUTATEIBHBIX CPEJ] ICTIONb3YEeTCs
1 aBTOKJIaBHpOBaHHE
2 cTepriIn3aIus CyXUM KapoM
3 macrepuzanus
4 TUHIAIU3ANAA
2. Jnis mpocMOTpa MpenapaToB )KUBBIX MUKPOOPTaHU3MOB UCIIOIb3YETCS
1 Meton pa3naBlieHHOMN Karuiu
2 Meton (GUKCHPOBAaHHBIX TIPENapaToB
3 MeToJ OKpallleHHBIX NpenapaToB
4 MetoJ GUKCUPOBAaHHBIX OKPAIICHHBIX MIPETIApaTOB
3 Jlns BEIpanMBaHUs TPHOOB HCTIONB3YIOT
1 Cpeny Yameka
2 MIIb
3 MIIA
4 MuddepeHnnaabHO-THarHOCTHYECKUE CPEIbI
4. K mapoBUIHBIM MUKPOOAaM OTHOCST
1 Cradunokokku
2 bpyuemisl
3 Mukobaktepun
4 CanbMOHEILIBI
5. LIIM BemoHsSeT GyHKITAIO
1 OcMmoTtnueckoro 6apbepa
2 3amaca NUTaTENbHBIX BEIIECTB
3 Coxpanenus GOpMBI KIETKA
4 3amuThl OT MEXaHUYECKUX TIOBPEKICHII
6. Hwuzmme rpuds - 310
1 XuTpuauoMuLEThI
2 ba3uanOMHIIETHI
3 AckoMuueTh
4 JleUTepoMHIICTHI
7. I'puObI HE UMEIOT
1 Xmmopodumra
2 T'mukorena
3 Xutuna
4 Kwupa
8. K xokkaMm oTHOCST
1 Sarcina flava
2 Vibrio cholera
3 Spirillum sp
4 Clostridium sp
9. K u3BUTHIM MHKpPOOAM OTHOCSIT
1 Vibrio cholera
2 Carcina flava
3 Baccilus mycoides
4 Escherichia coli
10. K geitftepomunieTaM OTHOCST
1 Penicillium crustosum
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2 Sarcina flava
3 Stafilococcus aureus
4 Brucella abortus

11.  [Jna poronutoTpodoB HCTOUYHUKOM SHEPTUH SBISETCS

1 ConHeuHBIi CBET
2 Xumudeckas dYHEprus
3 ®dusnyeckas SHEPTUs
4 KuHeTrnueckas SHEPTHS
12. ABTOTPOdBI HCIIONB3YIOT YIIIEPOT
1 Heopranuueckux coeiuHEHUN
2 OpraHu4yecKux COCTUHEHUN
3 HyK/IeMHOBBIX KHUCIIOT
4 benkoB
13. XeMocuHTE3 SBISAETCS TUIIOM MUTAHUS TS
1 XKenmezobakTepwmit
2 llmanoOaktepuit
3 Bupycos
4 I'pubos
14 Dx30(epMEHTHI JIOKAITU3YIOTCS
1 Bue xieTku
2 B kietke
3 B MUTOXOHIPHUIX
4 B muromnazme
15. TIpIIeBUIHBIC APOKIKHU UCIIONB3YIOTCS JIJIS TIOIYYCHUS
1 Criupra
2 Buna
3 IluBa
4 T'nuuepuna
16. Ipoxoku BEpXOBOTO OPOIKEHUS UCTIONB3YIOTCS
1 B BunOnmemun
2 B nuBoBapeHnn
3 B npousBojcTBe Kedupa
4 B Ipon3BOJICTBE YKCyCa
17. MacastHoKucIbIe OalMIUIBI Pa3BUBAIOTCS
1 B ana’poOHBIX YCIOBHIX
2 B a»poOHBIX YCITOBUAX
3 B CeNeKTUBHBIX YCIOBUSIX
4 B IMarHoCTUYECKUX YCIOBUSIX
18. MOJIOYHOKHCITEIE MUKPOOBI COpayKMBAIOT
1 JlakTo3y
2 Kpaxman
3 Kneruatky
4 JIpeBecuny
19. Bbapoduiisl — 3T0 MUKPOOBI, CYLIECTBYIOLINE TPU
1 BEICOKOM JaBJICHUU
2 BrIcoKO# BIaKHOCTH
3 HuzkoMm naBiieHUN
4 HopmanbHOM JaBIICHUU
20. SIBmeHne TepMOTeHE3a IIPH 3arO0TOBKE CE€HA CBSA3AHO
1 C nepeyBiaxHEHUEM PaCTUTEIHLHOM MaCcChI
2 C BUIOBBIM COCTaBOM pacTeHUM
3 C BUIOBBIM COCTaBOM MHKPOOOB
4 C BBICYIIMBAaHUEM PACTUTEIHPHON MAacCChI

2 BAPUAHT

1. Crepunuzanusi B aBTOKJIABE HCTIOIB3YETCS IS
1CTrepunu3aiyy MUTaTeIbHBIX CPEIl U MaTCPHAIIOB
2 O06e33apakruBaHUs MOJIOKA

20



3 Crepuinzanuu Nocy sl
4 Crepwn3aIiuy JXAIKOCTEH
2 K 5KHJIKUM TUTATENBHBIM CPEelaM OTHOCST
1 BonomnpoBoiHas Bojia
2 T'munepun
3 Ddup
4 Cnupr
3. AKTHHOMHIIETHI OTHOCST K
1 ITpokapuoram
2 Dykapuoram
3 HexneTounsiM popmam
4 Bupycam
4. Cnopbl MUKpOOOB MOTHOAIOT MPH
1 ®nambupoBanun
2 Harpesanuu g0 60 C
3 ITactrepuzammm
4 Harpesanuu o 90 C
5. K mamoukoBUAHBIM MHUKPOOAaM OTHOCST
1 Hluremnst
2 CTpenTOKOKKH
3 Capuunsl
4 Oumbpun
6. K n3BUTBEIM MUKpOOaM OTHOCST
1 Cnipuisl
2 Dmepuxuun
3 CalbMOHEILTBI
4 Cta(uIIOKOKKH
7. B cocTaB KJIETOYHOH CTEHKH BXOIUT
1 Ilentunornukad
2 Xutun
3 HykJienHOBBIE KUCIOTHI
4 JInnuaer
8 K BeICIIIM TprbaM OTHOCSIT
1 BasunuoMuIneTsl
2 OOMHUIIETHI
3 XUTpUIHOMHIICTHI
4 TudoXuTpUANOMHULIETHI
9. K OanuiiaM OTHOCST
1 Kioctpunnii
2 CanbMOHEIT
3 CraunoKoKKOB
4 Caprua
10. AXTHBHBIN TPaHCIIOPT UACT
1 C 3arpatamu ATO
2 be3 3arpar AT®
3 C ucronb30BaHUEM JTUTHIOB
4 0e3 UCTIONB30BAHUS JTUTHIOB
11. V Aspergillus flavus kononun
1 XKenroro npera
2 YepHoro 1Beta
3 3eneHoro nBera
4 Cunero nBera
12. Jlnsg xemMmoopraHoTpohOB HCTOUHUKOM DHEPTHH SBIISACTCS
1 DHeprus XMMHUYECKUX CBA3EH
2 ConHeuHbIH cBeT
3 DIEKTPUYECKHI CBET
4 dusnueckas SHepPTrus
13. st oTOaMTOTPOPOB NCTOUHIUKOM YTICPOJIa SABISIOTCS
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1 Heopranuueckue coeqUHEHUS
2 Oprann4ecKue COeTUHEHUS
3 JInnunsl
4 YrneBoabl
14. Bo30yauTens CIUPTOBOTO OPOXKEHHS OTHOCHUTCS K POIY
1 Saccharomyces
2 Actinomyces
3 Clostridium
4 Aspergillus
15. AposoKd 1O OTHOIICHUIO K KUCIOPOIY
1 ®akynbpTaTHBHBIE aHAIPOOEI
2 Aspo0Ob1
3 O6nuraTHbIe aHAPOOLI
4 AHa3po0bI
16. Ipoxoku BEpXOBOTO OPOXKEHUS
1 Saccharomyces cerevisia
2 Saccharomyces vini
3 Clostridium tetani
4 Streptococcus lactis
17. Clostridium felsineum cOpaxuBaet
1 IlekTHHOBEIE BElIeCTBA
2 JInmmet
3 HykienHOBBIE KUCIOTHI
4 benxu
18. PasmokeHre MeKTHHOBBIX BEIMIECTB MPUMEHSICTCS
1 IIpu MouKe JIyOOBOJIOKHUCTHIX pacTEHUN
2 Ilpu cunmocoBaHuM
3 [Ipu ceHaxupoBaHUH
4 I1pu U3TOTOBJICHUH CHIPOB
19. AmmoHu}uUKaLusI — 3TO
1 Munepanu3zanus 6€1KoB
2 BoccTaHoBieHE HUTPATOB
3 OKuCJICHHE HUTPATOB
4 OxucleHue yrieBoJ0B
20. PaznuyaroT mia3Mupl
1 KoHbloraTuBHBIE
2 OEeHOTUNUYECKUE
3 'eHoTUNIMYECKHIE
4 Mopdonoruueckue

Bonpocsl k 3k3aMeny no qucuuminae «Mukpoounoaorus» OIIK-1.1; OIIK-1.3
IIpeamet MukpoOronoruu. Poias MEKPOOOB B IPHPOAE U HAPOTHOM XO3SIHCTBE.
OTnr4ms MPOKApUOT U IYKAPHOT.

Knaccudukanus mukpo6os. bunapHast HomeHknaTypa. Bun, KyaeTypa, KIOH, IITaMM.
DopMbI MUKPOOOB.

XapakTepruCTHKa IPaMITOIOKUTEIBHBIX U TPAMOTPHLIATEIEHBIX MUKPOOPTaHU3MOB.
CTpyKTypa MUKpOOHO! KJIETKH.

Criops! 1 mporiece cropoOpa3oBaHus y Oaruiil.

AKTUHOMMUIIETEL.

I'pubbI (cucTeMaTrKa, CTPOCHHE, PA3MHOKCHIE).

WO R W =

10. XapaKTCpI/ICTI/IKa OTACIBbHBIX KJIaCCOB FpI/I6OBZ 3UTOMUIICTBI, aCKOMHUIICTEI, ﬂeﬁTepOMHHeTBI.

11. Bupycs (cTpoenue, KiaccuUKaIms).

12. buonorunueckrne 0COOCHHOCTH BUPYCOB.

13. Penponykuus BUpycoB Ha mpuMepe bakrepuodara.

14. T'eHeTHKa MUKPOOPraHU3MOB (MOAN(UKAINH, PEKOMOHHAIIH).

15. Mytaruu (BUABI, 3HAYCHUE IJI1 MUKPOOPTAHI3MOB).

16. Tpanchopmanus 1 TpaHCAYKIHS KaK BUABI TCHETHUECKONH PEKOMOMHALIUH Y TTPOKAPUT.
17. Konploranusi Kak BUJ TeHETHYECKON peKOMOMHAIINY y TpoKapuT. [1nasMumab.
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18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

[IpakTryeckoe NCIONb30BaHHE TEHHON HH)KEHEPUH B CEJIbCKOM XO3SHCTBE.

BimsiHue BIaXXHOCTH M TEMIIEpATyphl HA MUKPOOPTaHU3MBI.

BnusiHre KUCTIOTHOCTH Cpebl, JaBICHHS, KUCIOPOAa Ha MUKPOOHYIO KIIETKY.

BimsiHue XxumMudeckux pakTopoB HA MUKPOOHYIO KJIETKY.

MeTobl cTepUIU3aIIH.

TuIBI B3aNMOOTHOIIICHUS MUKPOOOB (MeTab0IM3M, CHMOMO3, aHTAaTOHU3M).

[MuraTenbHbIC CPEbl, UCTIONB3YEMbIC JUTS KYJTBTHBHPOBAHUS MUKPOOPTaHH3MOB,

®epMeHTH MUKPOOPTaHU3MOB.

Tuns! TUTaHUsS MUKPOOOB.

Pa3MHoOXeHHEe MUKPOOOB: OMHAPHOE AEJICHUE MIOYKOBAHMUE.

®a3bl pocta MUKPOOHOH KyNbTYpHl (3akoH MOHO).

CromproBoe OpoXeHHE (XMMH3M IIpOIlecca, XapaKTEePHCTHKA BO30OYIWTENICH, WCIOIL30BaHHE B
HapOJHOM XO35HCTBE).

Mono4Hokucioe OpoxkeHne (XMMHU3M TPOLecca, XapakTepUCTHKa BO30yIUTENEeH, UCIIONb30BaHUE B
HapOJIHOM XO3SIICTRBE).

OKWHCIICHHE KUPOB.

MacnsiHoKHcIOe OposkeHHe (XMMHU3M TIpoLecca, XapaKTepPUCTHKa BO3OYIHUTENEH, HCIIOIb30BaHUE B
HapOJHOM XO35HCTBE).

PasnoxeHne MeKTHHOBBIX BEIIECTB.

AHa3poOHOE pa3oKeHHUE LEIUTIOI03bI.

Paznoxxenune nurauHa.

Kpyrosoport azora.

AMMOHU(UKAIUSA OCITKOB.

PaznoxxeHne HyKJIEMHOBBIX KUCIIOT, MOYCBHUHBI, XUTHHA.

Hurpudukamus (pasbl, XxapakTepuCcTHKa HITPUDHITHPYIOIIHX OaKTEPHii).

Jenutpudukammys, ee 3HaYCHHUE.

UmmoOunu3zanus a3ora.

Cumbuotnueckas azorduxcanus y 6000BbIX pacteHuil (pakTopsl 3hHEeKTHBHOCTH CUMOHMO03a).
IIpormecc oOpazoBanus KIIyOEHEKOB Ha KOPHSIX 0000BBIX pacTCHHIA.

XUMH3M Iporiecca a30TPHUKCALIUH.

XapakTepucTHKa KITYOCHEKOBBIX OaKTEPHil.

CBOOOIHOKUBYIIHE a30T(PUKCATOPHI: TICEBAOMOHAIBI, a30CTUPIILIBI, ITMaHOOAKTEPHUH.
CBoOOIHOXKHUBYIIIHE a30T(DUKCATOPHI: a30TO0aKTEp, OakTepuu poaa Beijezinckia.
CBobonHoxkuByIIKE a3oTdurcaropsl: pox Glostrolium.

CumMOunoTrueckas a3oTdukcalus y He000OBbIX PACTCHHI.

Ponp MuKpoOOB B mporiecce MoYBo0Opa30BaHMS U Pa3pyIISHIS] MUHEPAJIOB.

Poue Bogopocineii, rpudoB, akTHHOMHLIETOB, Oaluiul, OaKTepHii, BUPYCOB B MOYBEHHOM LICHO3E.
®DakTOPHI CPE/IBI, BIHUSIONINE HA PA3BUTHE MUKPOOHOTO [IEHO3a MTOYBHI (TEMIIEpaTypa, BIaYKHOCTD).
BrusiHre BO3IYIIHOTO PEXUMa, KUCIOTHOCTH TTOYBBI Ha TIOYBEHHYIO0 MUKPOQIIOPY.

Bnusiaue Ononoruyeckux (pakToOpoB U MEXaHUYECKOTO COCTaBa MOYBHI Ha TIOYBEHHYIO MUKPO(IIOPY.
MeToap! onpeneneHus cocTaBa i aKTHBHOCTH IMMOYBEHHON MUKPOQIIOPHL.

[Tokazarenu OGHMOIOrHUECKONM aKTUBHOCTH TTOYBHI.

Muxkpodimopa MEp3TOCTHBIX M KHCIBIX CHAJTUTHBIX TOYB.

Muxkpodiiopa 4epHO3EMOB U KaIITAHOBBIX MTOYB.

Muxkpodiiopa cepo3eMOB, TeCUaHbIX, KAMEHUCTBIX TIIMHUCTHIX TIOYB.

Bimstaze ceBo0OOpPOTOB HA TOYBEHHYIO MUKPODIIOPY.

BimsiHue Bcmamiky Ha MOYBEHHYHO MHKPOQIIOpY.

Binsinue menuopaly Ha TOYBEHHYIO MUKPOdIIOpy.

BrmsiHue MUHEpaNbHBIX ¥ OPTaHHYECKUX YIOOpEHH Ha TOYBEHHYIO MUKPO(hIOpY.
Buonornyeckuii a30T B 3eMJIEACIINN.

PaznoxeHne pacTUTENBHBIX OCTATKOB IIPH I'YMYCO00Opa30BaHUH.

Oxonoruueckas KoHmenmus GopmupoBanms rymyca (mo P.Mromepy).

buoxumudeckas KOHIEHITHS TyMycooOpa3oBanus (o M. KoHIOX0BO.)

Muxpobuonoruyeckas KoHIenus oopazoBanus rymyca (mo C.Kocterueny).

Tpancdopmaryst B HOYBE COCAMHEHHH a30Ta.

TpancdopManus B MOYBE COSTUHEHUH KaTHsl.

Tpancdopmarys B mouse coeanHeHui Gocdopa.

BimsiHue Ha MUKpPOOpPraHU3MBI IECTULIUAOB U UX TpaHc(opManusl.
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73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

MukpoOHBIE TIPOIIECCHI IPH MOATOTOBKE OPraHUYECKUX YI00PCHHUI.

MukpoObl pu30ILIaHbl, puzocdeps! U Gpummochepsl U UX BIUSIHUAE Ha PaCTCHUE.
OnuduTHBIE MUKPOOBI M XPaHECHUE YPOXKasl.

PazBuTHE Ha pacTEHUSIX TOKCUTCHHBIX TPUOOB.

[TouBoymoOpuTensHBIE TIPENapaThl: HUTPAruH, PU30TOPGUH.
[TouBoymoOpuTensHBI npenapar GpochodakTepHrH.

[TouBoymoOpUTENHHBIN TIpeNapaT a30TOOAKTCPHH.

Muxkopu3zaiiusi pacTeHUMN.

Hcmons3oBaHre MUKPOOHBIX MpenapaToB sl 00phOBI ¢ BpeTHEIMH HACEKOMBIMH.
BuocTuMyIsITOpEl MUKPOOHOTO MPOUCXOKICHUS.

MukpoOuosorus CeHa, CeHaxa.

JmHamuka mporecca CHI0COBAHMS.

XOJOAHBIHN U TOPSIYNH CIOCO0 CHIIOCOBAHUS.

CunocyeMocCTh pacTeHul, caxapHblii MUHUMYM. OIIeHKa KauecTBa CHUJIOCa.
Hcmonp30Banue MPOAYKTOB MHUKPOOHOTO CHMHTE3a ISl KOPMJICHHS >KMBOTHBIX (KOPMOBOH O€JOK,
BUTAMHHBI, aHTHONOTHKH).

6.2. Onucanne nokaszareseii 1 KpUTEPHEB KOHTPOJISI YCNIEBAEMOCTH, ONMCAHNE IIKAJI OLEHHBAHUS

(oTHMYHO) BBICOKOM Ka4eCTBEHHOM YPOBHE; PAKTUYECKUE HABBIKH

Tabmuma 7
Kpurtepun oneHuBaHus pe3ybTaToB 00y4eHHs
Ouenka Kpurepun ouenuBanus
OLICHKY «OTJIMYHO» 3aCITyKUBAET CTY/I€HT, OCBOMBIINI 3HAHUS,
Bricokunii YMEHUsI, KOMIIETCHIINH ¥ TEOPETHUECCKUN MaTepHras 0e3 mpooOeos;
YPOBEHB «5» BBITOJIHUBIINN BCE 3a/1aHUS, TPETyCMOTPEHHBIE y4E€OHBIM ITAHOM Ha

1po¢eCCHOHATLHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHBI.

Cpennuii ypoBeHb

OIICHKY «XO0POII0» 3aCIYyKHUBACT CTYACHT, IPAKTUYCCKU ITOJTHOCTBIO
OCBOUBIIIHIM 3HaHUWs, YMCHUA, KOMIICTCHIIUNA U TGOpeTI/I‘ICCKI/Iﬁ

«y
MaTtepua, yueOHbIe 3a/JaHus He OIEHEHb MaKCUMAJIbHBIM YHCJIOM

(xoporo)
0aJuI0B, B OCHOBHOM C()OPMHPOBAJI MPAKTHUECKUE HABBIKH.
Moboropki OIICHKY «Yy/I0BJIETBOPUTEJIBLHO» 3aCITY)KHBACT CTY/ICHT, YACTUYHO C
OI])BGHB 3y npoOesiaMy OCBOWBIIUI 3HAHUS, YMEHUS, KOMITIETCHITUU U
yp TEOPETHUECKUI MaTepHall, MHOTHE YUeOHbIC 3a/IaHusI OO0 HE
(YIOBIETBOPUTEITH
H0) BBITIOJTHIIL, JTUOO OHU OIEHEHBI YHCIOM OaIOB OJU3KUM K

MUHUMAJIBHOMY, HEKOTOPbIE TPAKTHUECKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHUMaIBHBIN | OLEHKY «HEYAOBIETBOPUTEIBHO» 3aCIyKUBAET CTY/ICHT, HE OCBOMBIIUI
YPOBEHbB «2» 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOPETHUUYECKU MaTepuai, yuyeOHbIe
(HEey/I0BJIETBOPUTE | 33/1aHUS HE BBIMOJIHUII, MPAKTUYECKUE HABBIKK HE C(HOPMUPOBAHBI.

JILHO)

7. YdeOHO-MeToAnUeCKOe U HHPOPMAIIMOHHOE 00ECTICUSHUE TUCITUTLTAHBI

7.1 OcHoBHasl 1UTEpPaTypa

1.EmueB B.T. Mukpo6uonorus./ B.T Emues, E.H. Mutyctus. - [Ipoda, 2015.- 374c.

2. Temmep E.3. Ilpaktukym mo mukpoobuosioruun/ E.3.Tenmep, B.K.Illunpaukosa, JIpoda, 2014.-
235c.

7.2. JlonoJHUTEIbHAS JJUTEepaTypa

1.I'yceB M.B. Mukpo6uonorus/ M.B. I'yces, JI.A. Muneesa.- U31-80 MI'Y, 2009.-267c.
2.3Barunnes J[.I'. buomorus mous/ [[.I" 3psarunues., M.I1 babsesa., I'M. 3enoBa U3a-so MI'Y,

2011.-445 c.

3.CoBpemennas mukpoouosnorus. [Ipokapuotsl. /mox pen. Jlearnepa U., JIpesca I'., Hlnerens I'.

M. Mup, 2005, 1. 1,2 -1120 c.

7.3. MeToanueckne yKa3aHHUsi U MATEPHAJIbI 10 BUAAM 3aHATHI
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7.3.1. Meroandeckue MaTepHaIbl K 1a00paTOPHBIM 3aHITHSIM
1. Pabouas TeTpans mo Mukpobuonoruu /moa.pea.A.A.Banbkosoii - M.:®I'OY BIIO PI'AY-
MCXA, 2007.- 52 c.
2.  Temmep E.3., llunsauxoBa B.K., IlepeBep3eBa I['.M. IlpakTukym 1mo MHKpOOHOIIOTHH,
Hpoda, 2004.-235¢.
3.  Meroanyeckoe pyKOBOJCTBO K JJaOOPaTOPHO-MPAKTUUYECKUM 3aHATHIM [0 MUKPOOHOJIOTUH. -
M.: U3a-80 MCXA, 1999.-98 c.
7.3.2. Metoauueckre MaTepralibl K KOHTPOJIBHBIM paboTam
1.  TecroBsie 3aganus o nucuumuinae «Mukpooduonorus»-M.:U3n-so MCXA, 2002.- 30 c.
2. PaGouas terpans mo mukpobuosoruu /moja.pea.A.A.BanbkoBoit - M.:®@I'OY BITIO PI'AY-
MCXA, 2007.- 52 c.
3.  CnoBapb TEpPMHHOB, HCTIOJIB3YEeMbIX B MUKpoOuonoruu/mo. pea.B.K. IlInnsaukoBoii.-M.: U3 1-
B0 MCXA, 2001.- 32 c.
7.4. Tllepeuenp pecypcoB HH(POPMAIMOHHO-TEIICKOMMYHHUKAITMOHHON cetn  «MHTepHET»,
HEOOXOUMBIX JIJISi OCBOSHUS TUCIIUTUTHHBI
1. University of Michigan. Microbiologi Web (online) -
http://animaldiversity.ummz.umich.edu/site/index.html
2. Bukunenus (37eKTpOHHBIN pecypc) - http://ru.wikipedia.org
3. http://microbiologi.bio.uottawa.ca/

8. IIporpammHoe ob0ecnieueHue

Tabmuma 9 - IlepeyeHs mporpaMMHOTO 0OeCIIeUeHUS

HanmenoBanue
No pazzaena HaumenoBanne |Tum Ton
N ABTOD
n/n yueOHOI IIPOrpaMMbI IIPOrpaMMbI pa3paboTku
JACIIATUINHBI
Microsoft Iporpanma Microsoft 2006.
1 |Bce paznmenst . [ToaroroBku (Bepcust Microsoft
PowerPoint . .
Ipe3eHTaluN PowerPoint 2007)
Microsoft TexcToBEIH Microsoft 2006.
2 |Bce pazgenst Word IAKTO (Bepcust Microsoft
PEAAKTOP PowerPoint 2007)

10. Onucanue MaTepI/laJ'IbHO-TeXHI/l‘leCKOﬁ 6a3bl, Heo0X0AMMOii 1151 OCYyLIEeCTBJICHUSA
OﬁpaSOBaTeJILHOFO nmpoiuecca 1mo J1MCuuIJIinue

Tabauma 9

Caenenus 00 00ecie4eHHOCTH CIICHUATH3MPOBAHHBIMH AYAMTOPUSIMH, KAOMHeTaMH,
JadopaTopusiMu

HauMeHoBaHHE CIeNHUAJIBLHBIX MOMeIIeH it
U MOMeIeHUH AJIs1 CAMOCTOSITEIbHOM OcHaIeHHOCTDH CIENUATbHBIX MOMEIeHUI U
padoTel (Ne yueOHOro Kopmyca, Ne MOMeIeHUH 151 CAaMOCTOSITEILHOM PadoThl

Ay TOPHH)

1 2

Aymutopuss  Juisi  TpoBeleHWs — 3aHATHH | YueOHbie crombl (18 miT.); crymps (48 miT.); pabouee
JIEKITMOHHOTO THUIIA, TPYMIIOBBIX U | MECTO MpenojaaBaTelsl; JoCcKa yueOHast; MyJIbTUMEeINIHHOE
WHIWBUIYabHBIX KOHCYJBTAlMHA, TeKymero | obopymoBanue (mpoektop Acer X1226H, HOoyTOVK: lenovo
KOHTPOJISI U MIPOMEXYTOYHOH aTTectaunu (kad. | B5030) ¢ noctynom B MHTEpHET.

Ne 122m).

Aymutopusi  [UIi  TPOBEACHUS  3aHATHH | YueOHbIe cToibl (8 wT.); cTynbs (20 mT.); Jocka yueOHas;
IPaKTUYECKOr0 THUIIA, IpyNIIOBBIX U | IEPEHOCHOE MYJIbTUMEIUIHOE 000pYI0BaHHE
WHAWBHUYaTbHBIX KOHCYJBTAlUH, TEKYIIETO
KOHTPOJIS ¥ MIPOMEKYTOUHOH artectanuu (Kao.
Ne 112n).
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1 2

ITomemenune mis camocTosTeNbHOW paboThl | Kommetorepusie crtonsl (15 miT.); crymes (15 1mr.);
obyugaroruxcs (kab. Ne 203m). paboyee MecTO IpemojaBareiss; paboyas CTaHIMS
(monoOmOK)  Acer  Veriton Z4640G (15 mT.)
MOJIKITFOUEHHbIE K ceTd VHTepHEeT H oOecrieueHHbIe
noctymom Kk ObC.

11. MeToauueckue PEKOMEHIAIMU CTYACHTAM M0 OCBOCHUIO JUCHUIIJIMHbI

[Ipu n3y4ennu Kypca menecoodpa3Ho MPUAEPKUBATHCS CIEAYIONIEH MTOCIe0BATENbHOCTH:
1. Jlo mocenieHus nepBoi JEKIUu:

a) BHUMATEIHHO MPOYHUTATH OCHOBHEIE ITOJIOKEHHS ITPOTPaMMBI Kypca;

0) momoOpaTh HEOOXOAMMYIO TUTEPATYPY U 0O3HAKOMUTHCS C €€ COMePIKaHNEM.

2. [locne mocernieHns JEKIUN:

a) yrayOJICHO U3yYUTh OCHOBHBIC ITOJIOKEHHUS TEMBI MPOTPAMMBI [0 MaTepuaiaM JCKIUU U
PEKOMEHIyEeMBIM JINTEPATYPHBIM UCTOYHUKAM;

0) JIOMOJIHUTH KOHCIICKT JICKIIUM KPATKHUMH OTBETaMU Ha Ka)Iblii KOHTPOJIBHBIM BOMIPOC K
TeME;

B) COCTaBUThH CITUCOK BOIIPOCOB JUISI BEISICHCHHS BO BPEMs ayJUTOPHBIX 3aHSATHH;

I') TOATOTOBUTHCS K MPAKTUYCCKUM 3aHATUSAM (CEMUHApaM).

3amaHus Ui CaMOCTOSITENILHOW pabOThl CTYJCHTOB SIBISIOTCS COCTABHOW YacThiO y4eOHOTO
nporiecca. BeITioiHeHHe 3ajaHui CITIOCOOCTBYET:

—  3aKpEeIJICHHUIO W PACHIMPEHHIO TOIYYCHHBIX CTYACHTaMHU 3HAHWIA MO M3y4aeMbIM BOIPOCAM B
pamMKax yaeOHON AUCIUTUIHHBL.

— Ppa3BUTHUIO HABBIKOB Pa0OTHI C HOPMATHUBHO-TIPABOBBIMU aKTaMH.

—  Ppa3BUTUIO HABBIKOB O0OOIICHUS U CHUCTEMAaTU3aIui HH(DOpMAIUY.

BaxHOCTB caMOCTOATENLHOM pabOTHI CTYIEHTOB 00YCIIOBJICHA TIOBBIIICHUEM TPEOOBAaHUI K YPOBHIO
MOJTOTOBKM  CIIEITHAIIMNCTOB B COBPEMEHHBIX YCIOBHUSX, HEOOXOIMMOCTHIO TPUOOPETEHHS HAaBBIKOB
CaMOCTOSITETIFHO HaXOAWTh MH(POPMAILIHIO MO BOMpPOCaM 0e30MaCHOCTH JKU3HEAEATENFHOCTH B Pa3TUIHBIX
WCTOYHHKAX, €€ CHCTeMAaTU3UPOBATh, M JaBaTh UM OIICHKY.

CamocrosTenbHas paboTa mpuoOIIaeT CTYICHTOB K HAYYHOMY TBOPYECTBY, MOUCKY M PCHICHHIO
aKTyaJbHBIX COBPEMEHHBIX ITPOOJIEM B cepe 0e30MaCHOCTH KU3HEACATETLHOCTH.

3amaHus A1 CAMOCTOSATEIBHOM pabOTHI BRIMOIHSIOTCS CTYACHTaAMU BO BHEAYTUTOPHOE BPEMSI.

Bunsl u popMbI 0TPpa0OTKHM NPONYIIEHHBIX 3AHATHI

CTyneHT, MPOIYCTUBITUHN 3aHATHS 00s3aH ero oTpadorarh. OTpaboTKa 3aHATHI OCYIIECTBIIICTCS B
COOTBETCTBUH C TPAUKOM KOHCYITbTAIIHIA.

[Ipomyck JEKIMOHHOTO 3aHATHS CTYJACHT OTpa0aThIBACT CaMOCTOSTEIBLHO U TIPEACTABISET
BeyIEMY TIPETOAaBaTEII0 KOHCIIEKT JIEKIIUI TI0 MPOIYIIIEHHBIM 3aHSITHSIM.

[Ipormyck MpakTUYECKOTO 3aHATHS CTYIEHT OTpadaThlBacT IOJ PYKOBOJICTBOM  BEIYIIETO
MIPETIOAaBaTEIsI TUCIUILTUHEI.

12. MeToauveckue PCKOMEHAAIUH IIPENOAaBaTEC/IAM 110 OPpraHu3aluu oﬁyqemm no JTMCIHMIIJINHE

Jig mydiero ycBoeHHs MaTepraia CTyIeHTaMH MPEToIaBaTeli0 PEKOMEHIyeTCsl B TIEPBYIO OYepehb
O03HAKOMHTH WX C MPOrpaMMON Kypca W KpaTKUM H3JI0KEHHEM MaTepHalia Kypca, MpPEeACTaBICHHOTO B
o0pa3oBaTenbHON NporpamMme AMCUUILIUHBL. Jlanee, HEOOXOOUMO O3HAKOMHUTH CTYAEHTOB C OCHOBHBIMHU
TEPMHHAMU U TIOHATUSIMHU, IPUMEHSIEMEIC B TUCIUILTNHE. [laiee cortacHo y4eOHOMY IUIaHy Ha JICKITMOHHBIX
3aHIATHAX TPEIOoIaBaTeNb JOJDKEH JIOBECTH O CTYIEHTOB TEOPETHYECKHH MaTephall COTJIACHO TEMAaTHKe H
COJICP’KAHUIO JICKIIMOHHBIX 3aHATUH, IPEICTABICHHBIX B paboueii mporpaMme.

B nekmusx crieayeT mpuBOAUTH Pa3HOOOpa3HbIC MPUMEPHI MPAKTHYECKUX 3a71ad, PEIICHUE KOTOPBIX
MOJIKPEIUIAETCS M3y4aeMbIM pa3ielioM Kypca.

Ha 3amsaTnax HeoOXOAMMO HE TOJBKO COOOIIATh yUYalllMMCA T€ WM WHBIE 3HAHWUA 10 Kypcy, HO M
pa3BUBaTh y CTYACHTOB JOTUYECKOE MBILUICHHUE, PACIIUPATH UX KPYTro30p.

[IpenogaBareto cieayeT 03HAKOMHUTH CTYIEHTOB € TPapUKOM MTPOBEACHHS KOHCYTbTAIIHA.

Jia  obecrieueHWs] OLEHKH YPOBHS TOATOTOBJICHHOCTH CTYAEHTOB CIEAYET HCIIOJIb30BaTh
pasHooOpa3Hble (QOpPMBI KOHTpOJISI YCBOCHMs Y4E€OHOTO Marepuana. YCTHBIE ONpochl / cobecemoBaHHE
MO3BOJISIIOT BEISIBUTH YPOBEHb YCBOCHHS TEOPETUUECKOIO MaTepuaa, BIaJeHus TePMUHOIOTHEH Kypca.
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Benenue moapoOHBIX KOHCIIEKTOB JICKIUH CHOCOOCTBYET YCIICITHOMY OBJAJICHUIO MaTEPHUaIOM.
[IpoBepka KOHCIIEKTOB TPUMEHSETCS Ui (OPMUPOBAHHS y CTYACHTOB OTBETCTBCHHOTO OTHOIIEHHS K
y4eOHOMY IIPOLIECCY, a TAKKE C IEIbI0 00CCIICUSHUS TATBHEHIIICH CaMOCTOSITETbHON pabOThI CTYICHTOB.

CaMocTosiTeNbHas padoTa CTYJICHTOB SIBJSCTCS BaXKHEHINEH COCTaBHOM 4acThiO yueOHOW paboOThl U
MpeIHa3HavYeHa IS TOCTIDKEHUS CIeAYIOMINX TeTei:
- 3aKpervieHHe U yriIyOJeHue MoTydYeHHBIX 3HAHUN, YMEHUI 1 HaBBIKOB;
- TMOATOTOBKA K MPEJICTOSAIINM 3aHATUSAM U 3a49ETY;
- (QopmupoBaHHE KyIbTYpbl YMCTBEHHOTO TPYAa W CaMOCTOSITEIFHOCTH B MOWCKE W MPHOOPETEHUH
HOBBIX 3HAHUH.

[IpenogaBarensam ciieyeT OOBSICHHUTH CTyJCHTaM HEOOXOIUMOCTh CaMOCTOSITCIBHON PaOOTHI s
YCIENHOTO OCBOCHUs Kypca. CpencTBaMu 00ECICUEHUS] CaMOCTOSTEIBHONH Pa0OThI CTYACHTOB SIBISFOTCS
y4eOHUKH, COOPHHUKH 3a7ad W ydeOHBbIe IMOCOOMs, MPUBEACHHBIC B CITUCKE OCHOBHOW M JOMOJHUTEIIBHON
muTepaTypbl. KpoMme Toro, cTyIeHT MOKeT UCoinb30BaTh HTepHEeT-pecypcebl B ToM uncie ObC ¢umana.

Hcnonp30BaHNEe HOBBIX WHPOPMAIIMOHHBIX TEXHOJIOTUN B IUKJIIE JIEKIUHA U MPAKTUYCCKUX 3aHATUH
N0  JHUCHUIUIMHE  TIO3BOJIIIOT ~ MakcUMalbHO  3(Q(EeKTUBHO  3aJeHCTBOBATH M HCIOJIB30BaTh
WH(QOPMAIIMOHHBIA, WHTEIUIEKTYaJbHBIH W BpPEMEHHOW MOTEeHIWal, KaK CTyJeHTOB, TaK |
TIPEMNoIaBaTeNei I peau3aliy TOCTAaBICHHBIX y4eOHBIX 331ad. OCHOBHOM MENbI0 MPAKTUYCCKUX 3aHITHA
SIBJIICTCS: WHTETPUPOBATh 3HAHUS, TOJNYYEHHBIC 110 APYTUM JTUCIUIUIMHAM JaHHOTO HAIPAaBJICHUS H
aKTHBU3UPOBATh WX HCIIOJB30BaHHE, KaK B CJIy4Yae pEHICHUS IOCTABICHHBIX 3ajady, Tak U B
JalbHEHIIEH MPAKTUUECKOM JeATCILHOCTU
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