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AHHOTALUSA

paboueit mporpammbl yueOHou nucuumiuibl b1.0.35 «Mukpobuonorus» s
MOATOTOBKM OakanaBpa 1o HarpabiieHnio 35.03.03. ArpoxuMusi ¥ arporno4BoBe/ie-
HUE — HaIlPaBJIEHHOCH: | 'eHeTHYecKast U arpo’KOJIOruveckas oreHka mous, [luranue
pacTeHUN U KayecTBO ypoxasi, ArpOXUMUYECKOE 00ecieueHne arpoTeXHOIOrui, Ar-
POXUMHUYECKOE 00EeCTICUeHHE arpOTEXHOJIOT il

Henab ocBOeHMS NUCHUIIMHBI SBISETCS (POPMHUPOBAHUE Yy CTYAEHTA KOM-
iekca npodeccnoHanbHbIX KomrereHmmid (YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
OIIK-5.3), obecrieunBaronux, NpuOOPETEHNE CTYJACHTAMU TEOPETHUUYECKUX U TpPaK-
TUYECKUX 3HAHUM, YMEHUN U HABBIKOB B 00JIaCTH OOIIEH, TOYBEHHOU U CEJILCKOXO-
3STUCTBEHHOW MUKPOOHMOJIOTUY ISl TOHUMaHUS OMopa3HOoOO0pa3us )KM3HU Ha TUIaHETe,
POJIM MTOYBEHHBIX MUKPOOPTaHU3MOB B arpO’KOJIOTMYECKUX MPOLECcax, 3aKOHOMEp-
HOCTEH MPUPOJHBIX MUKPOOUOIOTrHYECKUX MPOIECCOB MPEBPAIICHUS BEIIECTB, B KO-
TOPBIX [MOYBEHHBIM MUKPOOPTaHU3MaM MPUHAUICKUT Beaymas posib. CTyIAEHT J0JI-
YKE€H HAYYUTHCS JIOTUYHO U I€TYKTUBHO MBICIUTh, TBOPUYECKH MOJXOIUTH K PEIICHUIO
po(hecCHOHANBHBIX 3ajau.

MecTo JTUCHUNIMHBI B Y4eOHOM IIaHe: JUCIUIUIMHA BKIIIOUEHA B 0a30BYIO
4acTh y4eOHOTO TUIaHa nepeuns aucuuiuiud - b1.0.35 no HampaBieHUIo MOArOTOBKH
35.03.03. Arpoxumusi U arpornouyBoBefieHue. Peanuzanusa B gucuuruimHe «Mukpo-
ouonorus» TpedoBanuii ®I'OC BO u ydebOHoro ruiana no HampasieHuro 35.03.03
ATrpoxuMus U arpornoyBOBEJCHUE, HANIPABICHHOCTh: ['eHeTHYecKkast u arpo’KOJIOru-
yeckas OleHKa mnouB, [IuTaHme pacTeHMM M KadecTBO ypoxkKass, ATrpOXHMHYECKOE
oOecrieyeHue arpoTeXHOIOTUi.

TpeGoBanus Kk pe3yJibTaTaM OCBOEHMS IMCUMILUIMHBI: B PE3YyJbTaTE OCBOE-
HUSI JTUCHUIUIMHBL GopMUpYIOTCs crienytomue kommerennuu: YK-6.5; OIIK-1.1,
OIIK-1.2; OIIK-5.2; OIIK-5.3 (Ta6m.1).

Kpatkoe conep:xkanue 1ucuMIuinabl. MUKpOOpraHU3MbI — JpPEeBHEHTIINE 00U-
TaTEIM IJIAHETHI, PACIPOCTPAHEHBI IOBCEMECTHO, UMEIOT OTPOMHOE arpO3KOJI0Trnye-
ckoe 3HaueHue. [Iponecchl, B KOTOPbIX NPUHUMAIOT YYACTUE MUKPOOPTaHU3MBI, SIB-
JISTIOTCST ONPEACTISIONIUMHA U HEOOXOAUMBIMU 3BEHBSIMHU KPYTOBOPOTa TAKUX DJIEMEH-
TOB, KaK yTJIepol, a30T, cepa, pocdop, a Takke APpyrux OMOTEHHBIX 2JIEMEHTOB. be3s
MUKPOOPTaHU3MOB MPUOCTAHOBUIICS OB KPYTOBOPOT BEIIECTB B MPUPO/JIE U KU3HD HA
3emuie crana Obl HEBO3MOKHOW. MHUKPOOPraHu3Mbl MEPBBIMU MOCENISAIOTCS HA MaTe-
PUHCKOM TOPHOI Nopoje U 00yCIOBIMBAIOT MOYBOOOpa3zoBaTeabHbIe mpoiecchl. O0-
paszys B pe3yibTaTe >KU3HEACSITEIbHOCTH MUHEpaIbHbIE U OPraHUYECKUE KUCIIOTHI,
MUKpPOOPTaHU3Mbl YCKOPSIIOT PACTBOPEHUE U BBIBETPUBAHUE TOPHBIX MOPOJ, BOBJIE-
YeHHue OCBOOOXKICHHBIX MHUHEPAJIOB B OHOJOTMYECKH KpyroBopoT. I[louBeHHBIE
MUKpPOOPraHU3Mbl YYacTBYIOT B OOpa30BaHUU TyMyca, ONpPENESSIOIero OCHOBHOE
CBOMCTBO MOYBHI — IIogopoaue. Kpome Toro, *u3HenesTeIbHOCTh MUKPOOPTaHU3-
MOB 00€CTIeUnBaeT JOCTYMHOCTh Tymyca Jiis pacteHuid. OcoOyro poiib B GopMHUPO-
BaHUM ¥ TIOJIJICPKAHUH TUIOJOPOAMS IMOYBBI UTPAIOT OAKTEPHUH, YUYACTBYIOIINUE B KPY-
roBOpOTE a30Ta B mpupoae. Hampumep, azotukcupyroime 6akTepun, KOTOpbIe Mpe-
BpAIllalOT HEJAOCTYIHBIN ISl paCTEeHUN MOJIEKYJISIPHBIA a30T aTMOC(EPHOTO BO31yXa
B CBSI3aHHBIN, 00OTaIas MOYBY COENMHEHUSIMU a30Ta. [[0YBEeHHbIE MUKPOOPTaHU3MBI
ABJIAIOTCS B OYKBaJIbHOM CMBICIIE «CaHUTapamMm» Npupoabl. OHU OCYIIECTBIISAIOT pa3-
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JI0’)KEHUE PACTUTENbHBIX U KUBOTHBIX OCTAaTKOB U IMPEBPAIAIOT UX B MUHEPAJIbHbBIC
BelllecTBA. MuHepanu3aiusi OpraHuYeCcKuX a30TCOJIEPKAIIUX BEIIECTB B TOYBE UME-
eT 00JIbIIIOE 3HAYEHUE /1JISI TUTAHUSI PACTEHUMN, TaK KaK MPU 3TOM HEOOXOJAUMBIE pac-
TEHUSM SJIEMEHTBI TIEPEXOISIT U3 HEJOCTYITHOM 171t HUX (OpMBI B TOCTynmHYH0. Kpo-
M€ TOTO, TMTOYBEHHBIE MHUKPOOPTAHW3MBI CIOCOOHBI JETPAANPOBATH HEKOTOPHIC HC-
KYCCTBEHHO CHUHTE3MPOBAHHBIC YEIIOBEKOM OPTaHUYECKHE BEIIeCTBA (KCEHOOMOTHUKH )
— MECTHUIUIbI, TepOUIN/IbI, TOBEPXHOCTHO-aKTHBHBIC BEIIECTBa U Ap. B mpoTuBHOM
Cllydyae KCEHOOMOTHKHM OECKOHTPOJIbHO HaKaIUIMBAJIMCh ObI B OKpYXKaIOIICH cpeje,
3arps3Hss ee.

OO01masi TPy10€eMKOCTh AMCUUIIMHBI: cocTaBisgeT 144 4. (4 3au4. ex.).

IIpoMekyTOUYHBIIE KOHTPOJIL. TPOBOAUTCSA B (PopMe 3K3aMeHa MO JUCIH-
IJIMHE B 3-€M CEMEeCTpe

1. Ilesn ocBOEHHS AUCHUILJINHBI

[lenpro aUCHMIUIMHBI ABIAETCS (DOPMUPOBAHHME y CTyJACHTAa KOMIUIEKCA TIPO-
dbeccuonanpubix kommereHui (YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3),
o0ecTieunBaOIINX, MPUOOPETCHUE CTYJICHTAMU TEOPETHUUECKUX M IPAKTHUUCCKUX
3HaHUN, YMEHUM ¥ HaBBIKOB B 00JIaCTH OOIICH, TOYBEHHON U CEIIbCKOX03IUCTBEHHOM
MUKpPOOHOJIOTUN /JI1 TOHUMAaHUsl OMOpa3HOOOpa3us KM3HU Ha IJIAHETE, POJIU IMOY-
BEHHBIX MHUKPOOPTaHU3MOB B arpo’KOJIOTHYECKHX TMpolleccax, 3aKOHOMEPHOCTEH
MPUPOJIHBIX MHUKPOOMOJIOTMUYECKUX MPOLIECCOB IMPEBPAICHUS] BEIIECTB, B KOTOPBIX
MOYBEHHBIM MHUKPOOPTaHU3MaM NPUHAJICKUT Beaymias poyib. CTYyAEHT JTOJDKEH
HAy4YUTHCA JIOTUYHO U JICAYKTUBHO MBICIUTh, TBOPUYECKU MOAXOJUTh K PEIICHUIO
npo(ecCUOHANIbHBIX 3a/1a4.

B 3amaun aucuMIuiMHbBI BXOJUT U3YyYEHHE OCHOB OOIIEH MUKpPOOUOJIOTUU -
MOP(OJIOTUH, CUCTEMATUKHU, (PU3UOIOTUU U IKOJIOTHH MUKPOOPTaHU3MOB; B 001aCTH
MOYBEHHOW MHUKPOOHOJIOTHH - U3YUYEHHE MOYBEHHBIX MUKPOOPTaHHW3MOB M METOOB
UX OTPEICIICHHS; CTPOCHUS M (DYHKITMOHUPOBAHUS KOMITJIEKCA TOYBEHHBIX MUKPOOP-
raHU3MOB; YYaCTHs MOYBEHHBIX MUKPOOPTaHNW3MOB B MPEBPAIICHUHU BEIIESCTB U DHEP-
ruu B Omocdepe; OMOJIOTHYSCKUX IPOIIECCOB B MOYBOOOPA30BAHUMU; JTETOKCHUKAITUU
KCCHOOMOTHKOB TOYBECHHBIMA MHUKPOOPTaHU3MaMU; B 00JIACTH CEIIbCKOXO3SHCTBEH-
HOW MHUKPOOHOJIOTHUH - U3YyUECHHE OHOIMpPENnapaToB CEILCKOX03IMCTBEHHOIO0 Ha3HAue-
HUSL, SITUPUTHONH MUKPOQIIOPHI IPU XPAHEHUH PACTEHUEBOTUYECKON MPOIYKIIUHU.

2. MecTO I1MCHUILUIMHBI B y4e0HOM Mpouecce

MecTo TUCHUNIMHBI B Y4eOHOM IIaHe: JUCIUIUIMHA BKIIIOUCHA B 0a30BYIO
4acTh Y4eOHOTO IJIaHa nepeuHst AUCHUIUIMH - b1.0.35 no HanpaBiaeHUIO MTOATOTOBKH
35.03.03. Arpoxumusi u arpomnouBoBejfieHue. Peanuzanus B aucuurimae «Mukpo-
ouosorus» TpedboBanuit ®I'OC BO u ydebHOoro miana no HampapieHuto 35.03.03
ATrpoxuMHsi U arporovyBOBEICHUE, HANIPABICHHOCTh: ['€HeTHYeCKass U arpodKOJIOru-
yeckas olleHKa 1o4yB, [IuTaHwe pacTeHMil W KayecTBO ypokasi, ATPOXHMHYECKOE
obecrieueHue arpoTeXHOJIOTHH.

[IpenmecTByOnMMIU KypcamMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3zupyercs
nucuuminHa « MUKpOOHONIOTHSY SIBISIOTCS XUMUSL HEOpPTaHUYecKasi, XUMUs aHaJIU-
trdeckas, OO1ee moyBoBeieHNe, BBenenne B crieliuaJbHOCTD.



Hucrumraa «MHUKPOOHOIOTHS SBIISIETCS OCHOBOTOJIATAIONIEH JTsI U3YUCHUS
CIeAYIOIMX JUCUUIUIUH: DUTONATONIOrUsT U SHTOMOJIOTHSI, 3aluTa pacteHuid, Me-
TOJbI TIOYBEHHBIX MCCIEAO0BaHUM, buoreoxumus, MuHepalbHbIE U OPTaHUYECKHUE
yaoOpeHnusi, buoxummudeckre OCHOBBI KaueCTBa MPOAYKIIUU PACTEHUEBOJICTBA, ATPO-
MMOYBOBEJICHUE

OCoOEHHOCThIO AUCHUILUIMHBI SIBJISIETCS YIUIYOJIE€HHOE W3YYEHHE MOYBEHHBIX
MUKPOOHUOJIOTUUECKUX IPOIIECCOB, PETYJUPYIOMUX IUIOAOPOAUE IOYB, a TaKKE -
IIUKJIOB KW3HEHHO Ba)KHBIX 2JIEMEHTOB B OHMocdepe, B KOTOPBIX OCHOBHASI POJIb IIPH-
HAJIJICKUT TOYBEHHBIM MUKPOOPTAHU3MaM.

KoHTpob 3HaHUM CTYyACHTOB MPOBOAMUTCS B (popMe TEKyIIeH U MPOMEKYTOY-
HOU aTTecTalliu.

Texymas arrectauusi CTYJCHTOB — OLICHKA 3HAHWW W YMEHUU IPOBOJUTCS HA
Ja00paTOPHBIX 3aHATHUAX C IMOMOIIBIO YCTHBIX OINPOCOB, TECTOBBIX 3aJIaHHMM, KOH-
TPOJIbHBIX PabOT, OLIEHKH CaMOCTOSITEIbHOM pabOThl CTYJICHTOB, a TakKXKe Ha KOH-
TPOJIbHOW HENEIE.

[IpomexyTouHasi aTTecTalus CTyJAeHTa MPOBOAUTCS B (hOpME UTOTOBOTO KOH-
TPOJIs 110 JUCHUITHHE « MUKPOOHUOJIOTHS — 3aIlUThl KYpPCOBOM pabOTHI U dK3aMEHa.

Pabouas mporpamma TUCHUATUIMHBI « MUKPOOHOIOTHS JJIs1 HHBAJIUIOB M JIHIL C
OTPAaHUYCHHBIMH BO3MOKHOCTSMH 3JI0POBbS pa3padaThIBa€TCd HHAUBUIYATBHO C
Y4ETOM OCOOCHHOCTEH IMCUXO(U3NUIECKOT0 Pa3BUTHUS, WHINBUIYAITBHBIX BO3MOYKHO-
CTeH U COCTOSTHUS 37I0POBbS TAKHX 00yYarOITUXCA.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTAaTOB 00Y4eHHS M0 TUCHHUILIUHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NMPorpamMmbl

N3yuyenne nanHOM yueOHOM AMCIMIUIMHBI HAMpaBlieHO Ha (HOpPMUpPOBAHHE Y
00y4Jaronuxcst KOMIETSHIINH, MPeICTaBICHHBIX B Tabymiie 1.

4. CTpyKTYypa U coAepKaHUue TUCUUILINHBI

4.1 Pacnpenenenne TPYIAOEMKOCTH [IUCUMILUIMHBI O BHAaM padoT 1o
ceMecTpam

OO6mast Tpy10éMKOCTh TUCIHMILUIMHBI cocTaBiseT 4 3ad.en. (144 gaca), ux pac-
npeesieHre o BUaaM paboT ceMecTpaM MPeACTaBICHO B Ta0IuIe 2.

PacnpenesieHue Tpy10éMKOCTH JUCHMILIMHBI 10 BUAAM PadoT MO ceMecTpam

TpynoémkocTh
Buj yueOHoit padoThl qac, | BT 10 ceMecTpam

OO01mas Tpy10€MKOCTb TUCIUILINHBI 110 Y4eOHOMY IUJIaHY 144 144

1. KonrakTHas pa6ora: 68,4 68,4
AyautopHas padora 68,4 68,4

8 MoM yucue:

aexyuu (J1) 16 16
snabopamopvie pabomuwl (JIP) 50 50
KOHCYIbMayuu nepeod dK3aMeHOM 2 2
KOHMaKkmuas paboma Ha npomexcymounom konmpone (KPA) 0.4 0,4




TpyaoémkocTn

Buna yueOHoii padboThl qac, BT 10 ceMecTpam
2. CamocrositesibHasi padora (CPC) 75,6 75,6
Penpooykxmusnas camocmoamenvnas paboma. @opmuposanue
U ycBOeHUe COOepIHCAHUsI KOHCNeKma JleKYull Ha 6aze peKomeH-
008AHHOIL IEKMOPOM Y4eOHOU Tumepamypbl, 8KI04As UHPOP- o1 ol
MayuoHHwvle 0bpazosamenbhvie pecypcnvl (INeKMpOHHbLE YYeD-
HUKU, 91eKMPOHHble OUDIUOMEKHU)
Iloocomoska K 9K3ameHy (KOHMpOob) 24,6 24,6

DK3aMeH

Bu npoMexyTOYHOr0 KOHTPOJIS:




TPCGOBaHHH K pe3yJbTaTaM 0CBOCHHUS yqeﬁﬂoﬁ AUCHUITIINHBI

Tabmuna 1

Kon Conepxxanue B pe3ynbraTe n3ydeHus yu4eOHON TUCIUILINHEI 00yYarOIIHecs
Ne .| MHOuKaTopsl KoMIie- .
KOMIIC- | KOMIICTCHIIUHN (I/IJ'II/I cC oo JOJIZKHBI:
/T TEHIINI
TCHIIUU I-I.':ICTI/I) 3HATb YMCTh BJIaZICTH
OIIK-1.1; KCIIOJIb30BAaTh OCHOBHEIE
3aKOHBI U TIOHSTHS €CTe-
OCHOBHBIE 3aKOHBI €CTe-
JIEMOHCTPUPYET 3HAHUE CTBEHHOHAYYHBIX JAHUCIIH-
CTBEHHOHAYYHBIX JTHCLH-
OCHOBHBIX 3aKOHOB Ma- . TUTMH B Ipo(eccuoHab-
TUTHH, SIBIICHUH 1 TIpo1iec- N
TEeMaTHYECKHUX U ecTe- HOH JIeSTEIBHOCTH C TIPH- | METOAaMH IIPUTOTOBIIE-
CIIOCOOEH permarh THII0- COB, B TOM YHCIIE CUCTe-
CTBEHHBIX HayK, HEOOXO- MEHEeHHEeM HH(OpMaIu- | HUs IpenapaToB U MUK-
BbIE 3a71a4M npodeccro- MaTuKy, Mopdooruio
. JMMBIX JUISl PEIICHUS TH- OHHO- POCKOITUH
HaJIbHOH eI TeIbHOCTH MHKPOOPTaHU3MOB; T10Y-
. MOBBIX 3a7[a4 B 00J1aCTH KOMMYHHUKAITHOHHBIX TEX-
Ha OCHOBE 3HaHMHU OC- BEHHBIX MUKPOOPTaHU3- N
arpoXMMHH, arporoyBo- HOJIOTHUH, yIIPaBISTh MHK-
HOBHBIX 3aKOHOB MaTeMa- MOB .
1 OIIK-1 BEJICHUS U arpo3KOJIOTUH pOOHOIOTUYECKON aKTHB-
TUYECKHUX U €CTECTBEH-
HBIX HayK C IPUMEHEHH HOUTDI0 IO PH
y p OIIK-1.2 POEKTUPOBATH, IIPEI-
€M UH(POpPMAIMOHHO-
UCMOJIb3YET 3HAHUS OC- CTaBIIATh, 3ALIUILATH U HaBBIKOM 3aIIUTHI pe-
KOMMYHUKAIIHOHHBIX N
. HOBHBIX 3aKOHOB MaTe- pacIpoCTpaHsITh pe3ylib- | 3yJIbTaTOB CBOEH IMPO-
TEXHOJIOTHH; OCHOBBI TIPOBEICHHSI . o
MaTHYECKHUX U eCTe- TaThl cBOel npodeccuo- | peccuoHanbHON U Hayy-
HaY4YHBIX MUKPOOHOJIOTU- . o
CTBEHHBIX HayK JJIs pe- " HAJIBHOW W HAYYHO- HO-MCCIIEIOBATEIBCKON
YEeCKHUX MCCIIeJOBAHUI .
IHIEHUs TUIIOBBIX 3a]a4 HCCIIEI0BATENIbCKON Jesl- | IeATeIbHOCTH B 00J1aCTH
arpoXMMHH, arpoOTIOYBO- TEJBHOCTH B O0JIACTH MHUKPOOHOJIOTUI
BEJICHUU U arpOIKOJIOTUH MHUKPOOHOIOTUH
CIOCOOEH yNpaBisATh YK-6.5 WHCTPYMEHTaMH U Me-
CBOMM BpEMEHEM, BbI- eMOHCTPUPYET HHTEPEC aHaAJM3UPOBATh U OLIEHU- | TOJAMH YIpPaBJICHUS
P ’ A pHpy p MeTozb! 3 PeKTUBHOTO p " A ynp
CTpamMBaTh U PEATN30BbI- | K y4eOe U MCIOIb3yeT UrarboBatis Bpemer | BT COOCTBEHHBIE CHIIBI | BPEMEHEM IPHU BBIIIOJI-
2 YK-6 BaTh TPACKTOPUIO CAMO- | MpPEJI0CTaBIIEMbIE BO3- o MI;IK o 61/1011I())r1/1qe BO3MOYKHOCTH IIPH MIPOBE- | HEHUHM KOHKPETHBIX 3a-
pa3BUTH HAa OCHOBE MO>KHOCTH JUIsl TpHOOpe- fKHX I/ICI()JJ'IGJIOBaHI/ISIX JICHUH MUKPOOHOJIOTHYe- | Jad, TPOEKTOB IO MUK-
HNPUHIUIOB 00Pa30BaHUS | TCHUS HOBBIX 3HAHHUU U CKHUX UCCIIeIOBAaHUH POOHOIOTMYECKUM HC-
B TCUCHHE BCEHl JKU3HU HaBBIKOB CIICZIOBAHUSIM.
3 | OIIK-5 CIOCOOEH K YYaCTHIO B OIIK-5.2; METO/Ibl MPOBEJIEHUH IKC- | TPOBOAMUTD IKCIIEPUMEH- | HAaBBIKAMU pabOThI C UH-
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IIPOBE/ICHUH SKCIIEPU-
MEHTaJIbHBIX UCCIIEI0Ba-
HUI B IpoecCroHab-
HOI

[Tox pykoBoCTBOM crie-
uancrta 0ojee BBICOKOM
KBaJTM(HUKAIIMN yYacTBY-
€T B IIPOBEACHUH JKCIIe-
PUMEHTAJIBHBIX HCCIIE0-
BaHMI B 00J1acTH arpo-
XHMUH, arpOIIOYBOBEIC-
HUSI U arpOdKOJIOTHH

MepUMEHTAIbHBIX UCCIIe-

JIOBaHUI B 00JIaCTH arpo-

HOMHH ¥ TOYBECHHON MUK-
pobuonoruu

TaJbHbIE METOBI HCCIIC-
JOBaHMS M aHAJIM3A 10
MOCTaBJICHHOM mpobiieme
B 00J1aCTH MOYBCHHOU
MHUKPOOHOJIOTUHU U TIPOBO-
JMTH arpoOaIyio Mmoy-
YEHHBIX Pe3yJIbTaTOB

CTpYMEHTaMH, MaTepua-

1aMu, 000pyIOBaHHEM,

IpOTrpaMMHBIM o0ecrie-

YEHUEM, HCIOJIb3YEMbIM
B MHUKPOOHOJIOTHH.

OIIK-5.3

UCIOJb3YET KiIaccuye-
CKHE U COBpPEMEHHbIE Me-
TOJIbl UCCIIIOBAHMSI B
arpoXMMUH, arporoy4Bo-
BEJICHUU M arpO3KOJIOTUU

METO/IbI H3YUYCHHUS Kade-
CTBCHHOTI'O U KOJIMYC-
CTBEHHOTO COCTaBa MHK-
pPOOpraHu3MOB

aHaJIM3UPOBATh JJAaHHbIE
MHUKPOOHOJIOTUYECKOTO
aHaJM3a 104B, PACTCHUN

METO/IaMH OIpeeNICHHs
COCTaBa MUKPOOPIaHU3-
MOB U X aKTUBHOCTH




4.2 Conep:xkanue TUCHUIIIAHBI

TaOmuma 3
TemaTnueckuil JIaH y4eOHOU AMCHUIIIHHBI
HaumeHnoBaHue pa3jiejioB H TeM THCHHUILIMH AynutopHas pabora | Bueay/uro
TG Bcero J JIP | IIKP pHast
pabdora CP
Paznen 1 «O6mas MuKpoOHOJI0THS». 62 12 36 14
Tema 1. OOBEKTHI, UCTOPUS, 3a/1a4H, HAIIPABJICHUS U 6 2 2 2
MEPCIEKTUBBI PA3BUTUSI MEKPOOHUOJIOTUI
Tema 2. Mopdosiorus 1 cucTeMaTHKa MEKPOOPTaHH3MOB 12 2 8 2
Tema 3. OTHOLIEHHE MUKPOOPTaHU3MOB K (hakTopam 10 2 6 2
BHEIIIHEN CPEIbI.
Tema 4. CnocoObl ¥ TUIIBI IUTAHUSI MUKPOOPTaHU3MOB 6 2 2 2
Tema 5. PacipocTpaneHre MUKpPOOPIaHU3MOB B 12 10 2
pa3InYHbBIX CyOCTpaTax: Mmovse, HaBo3e, 3€pHE M JIp.
Tema 6. Meraboim3m Mukpoopranu3moB. [IpeBpariienue 4 2 2
MHUKPOOPIraHU3MaMH COCJIMHEHHI yriiepoia.
Tema 7. Buabl OpokeHui, 0CyIeCTBISEMBbIX 12 2 8 2
MUKpoopranuzMamu. OKUCIIEHUE OPraHHYECKIX
COCMHEHUI MUKPOOPTaHU3MaMHU.
Pasnea 2. [louBeHHast MUKPOOHOJI0THS. 39 4 14 21
Tema 8. Mukpo61o10ruuecKie NOUYBEHHBIE MPOLIECCHI 4 2 2
MPEBPAICHHs] BEIIECTB ¥ DHEPTHH.
Tema 9. YuacTue no4BeHHBIX MUKPOOPIaHU3MOB B 5 2 2 1
KPYTOBOpPOTE a30Ta B MPUPOJIE
Tewma 10. buonornyeckas Qukcanusi MOJIEKYISIPHOTO 6 4 2
a30Ta aTMOC(epBhl.
Tema 11. [IpeBpalieHuss MUKpOOpraHU3MaMu 6 6
COeTMHEHMH cepbl, hocdopa, xennesa u JIp.
Tema 12. MukpoOHbIe KOMIUIEKCHI TOUBBL. [IpuHIMIBI 1 6 2 2 2
KOHIICTIIIUH TOYBEHHONW MUKPOOHOJIOTHH.
Tema 13. Arposkosorudeckasi pojib NOYBEHHBIX 6 6
MHUKPOOPTaHU3MOB
Tema 14. buonoruueckass akTUBHOCTb Pa3HbIX TUIIOB 6 4 2
MI0YB, METO/IBI OTIPEJICIIEHUS] COCTaBa IOYBEHHBIX MUKPO-
OpPTraHU3MOBY
Paznen 3. CeqibCKOX035CTBEHHASI MUKPOOHMOJI0OTHSI 16 16
Tema 15. MukpoOHble OHoIpenaparsl 16 16
CEJIbCKOXO035MCTBEHHOTO Ha3HAYEHUS, POJIb AMUPUTHBIX
MHUKPOOPIaHU3MOB B XpaHEHUHU YpoxkKasi U ApyTHue
ACTIEKTHI HCIIOJIb30BAHUS MUKPOOPTaHU3MOB B
CeJIbCKOXO035IICTBEHHOM ITPOU3BO/ICTBE.
KOHCYIbMayuu nepeod dK3aMeHOM 2 2
KOHMAKMHAsL paboma Ha NPOMeHCYMOYHOM KOHMPOJie 0,4 0,4
(KPA)
Ilooecomoska k sx3ameny (KOHMpPOJb) 24,6 24,6
Bcero 3a 3 cemecTp 144 16 50 2,4 75,6
HNroro mo gucuuiinae 144 16 50 2,4 75,6




Pa3nea 1 (OGmiast MEKpOOHOIIOTHS)

Tema 1 (OOBEKTHI, HCTOPUS, 3a/1a4H, HATIPABICHUS W TEPCIIEKTUBBI PA3BUTHS
MUKpPOOHOJIOTHN )

OOBEKTHI U UCTOPUSI MUKPOOHOJIOTHH. 3HAYCHUE MUKPOOPTAHU3MOB B TIPUPO-
JI€ U JKU3HEAEATEIbHOCTH YEJIOBEKA. 3aJauM, NEPCIEeKTUBbl U OCHOBHBIE HaIlpaBJie-
HUSL B MUKPOOHMOJIOTHH.

Tema 2 (Mopdosorust u cucTeMaTHKa MUKPOOPTaHH3MOB)

OcHOBHBIE TpPYIIIBI MHUKpOOpPraHu3moB. CTpoeHue OakTepuaibHOW KIIETKH.
Poct u pazmHoxeHue 6akrepuil. OCOOEHHOCTH CTPOEHHUS KJIETOK SyKapHOT U UX 3Ha-
yeHue. Mopdonorust 1 CTpykTypa OpraHu3MOB, HE UMEIOIINX KJIETOUHOTO CTPOSHMUS,
CHOCOOBI X PENPOIYKIUU. MeTo1bl MUKPOCKOIIMH U ITPUTOTOBJIECHUS PENapaToB.

OO0mue cBefeHUs MO CUCTEMaTHUKE M HOMEHKJIAType MpokapuoT. [IpuHImmIbI
¢deHoTunmyeckoit cucremMaTku. OCHOBHbIE TAKCOHOMMUYECKHUE IPYMIbl OAKTEPUH.

Tema 3 (OTHOLIEHHE MUKPOOPTaHU3MOB K (haKTOpaM BHEILIHEN CPeJIbl)

3aBUCUMOCTb JKU3HEAESITEIIbBHOCTH MUKPOOPIaHU3MOB OT BOJAHOTO PEXHUMA H
KHCJIOTHOCTH CpEIbl, TEMIIEPATyphl, aBJICHUS, XUMUYECKUX BEIIECTB, paJHalllu.
OTHOILIEHHE MUKPOOPTAaHU3MOB K KUcCIOopoAy. Pa3znnune peakiuy Ha BHEIIHUE BO3-
NENCTBUS BEr€TaTUBHBIX KJIETOK U 3HAOcHOp Oakrepuil. [IpenorBpaiienrue pa3BuTus
MUKpPOOPTaHU3MOB C IMOMOIIbIO (PU3NYECKUX, XUMUYECKUX U OMOJIOTHYECKUX (PAKTO-
POB B OBITY, IPOMBILIUIEHHOCTH, CEJIbCKOM XO3sIICTBE.

Tema 4 (CriocoObI ¥ TUIIBI TUTAHUS MUKPOOPTAHU3MOB)

CriocoObl MUTaHuUs, NOCTYIIEHUE MUTATENIbHBIX BEIECTB B KIIETKY. DepMeHThI
B JKM3HEAESITEIbHOCTH MUKPOOHOU KileTkU. [IuieBbie moTpeOHOCTH MUKPOOPTaHu3-
MOB Y TUIIbI IUTAHHUS.

Tema 5 (PactipocTpaneHne MUKPOOPTaHU3MOB B PA3IMYHBIX CyOcTpaTax: mod-
BE, HaBO3€, 3€pHE U Ip.)

[IutarenbHbIE CpeAbl AJIsI MUKPOOPTaHU3MOB. MeToabl crepunu3anuu. Merto-
JIbl KOJIMYECTBEHHOI'O0 y4yeTa MHUKPOOpraHu3moB. OmnpenesieHue KaueCTBEHHOrO CO-
cTaBa MUKpO(hIIopkl. BriieneHne YucThIX KyJbTyp MUKPOOPTraHU3MOB.

Tema 6 (MetaGonu3m Mukpoopranu3MoB. [IpeBpailieHrne MUKpOOpraHu3MamMmu
COCIMHEHUN yIJIepoa)

Metabonmyeckre mpolecchl: JHEPreTHYeCKUii 1 KOHCTPYKTUBHBIA OOMEH (Ka-
Taboau3M u anabonusMm). [lodydyenue u 3amacanue sHepruu B KieTke. CXOACTBO U
paznuune OpOXKEHUs, IbIXaHUs, aHadPOOHOTO AbIXaHUs. XMMU3M U DHEPreTuka Opo-
KEHUSI, TbIXaHUs. AHa POOHOE JABIXaHHUE C MCIIOJIb30BAaHUEM KHCIOPOAA HUTPATOB U
cyibhaToB. BuocHHTE3 OTAENBHBIX BEIECTB MUKPOOHON KIIETKH.

Tema 7 (Bunbr OposkeHmit, OCyIIECTBISIEMBIX MUKpOOpraHu3MamMu. OKuciIeHne
OpraHUYECKUX COEIUHEHUI MUKPOOPTraHU3MAMM )

CromproBoe Opoxenue, xumMusM, Bo3Oyautenu. Dddext [lacrepa. 3HaueHwue
CIIUPTOBOIO OpOKEHHSI B MIPOMBIIUIEHHOCTH U CEIbCKOM X03sicTBe. MUKpOoOHOII0-
ITMYECKUE OCHOBBI BHHOAENUS. THUIBI MOJOYHOKHCIOTLO OpOKEHHUs, BO30YIUTEINH.
PoJsib MOJIOUHOKHUCIIBIX M NMPONMOHOBOKHUCIBIX OAKTEPUN B KUZHEICSATEIBHOCTH Ye-
JIOBEKA, 31PABOOXPAHECHHUM, IPUTOTOBJICHUH KHCIOMOJIOYHBIX IPOLYKTOB, KOPMO-
npousBozcTBe. CBOMCTBA BO30yUTENENH 3TUX MPOLECCOB, PACIPOCTPAHEHUE U 3HA-
YEHUE UX B IPUPOJIE U CEIBCKOM XO3SIMCTBE.

[Ipouiecchl OKHMCIIEHNs OPraHUYECKUX COeIMHEeHU. Bo30ynurenu u xox mpo-
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ECCOB OKUCIICHUWA, X 3HAYCHUC B ITPHUPOJAC U CCIILCKOM XO3SMCTBE.

Paznen 2 (ITouBeHHass MEKPOOUOIIOTHS)

Tema 8 (MukpoOHOIOTHYECKIE IOYBEHHBIC MTPOIECCHI TIPEBPAIICHHS BEIIECTB
Y DHEPTUN)

MacnsHokucnoe, aneToOHOOYTHIIOBOE OpOXKEHUs, OKHCICHHE U OpoKeHHE
KJIETYATKHU, PA3JI0KEHNE TEMULEIUIIONIO3b], IMTHUHA, IEKTUHOBBIX BEILECTB, OKHUCIIE-
HUE yIJIEBOJOPOAOB B ITOYBE.

Tema 9 (YuacTue MouyBEeHHBIX MUKPOOPTaHU3MOB B KPYrOBOPOTE a30Ta B IPH-
pozne)

[Ipotiecchl MUHEpATU3ALMKI, UMMOOWIIN3AINN, HUTPUPUKALIMK U JTEHUTPUDU-
Kauuu. Perynanust qeHuTpupUKALMUY U UMMOOWIN3AIMU arpOTEXHUYECKUMHU TIpHe-
MaMu. Mepbl 60pbOBI ¢ TUCCUMUTIITOPHON JEHUTPU(PUKAIIUEH B TIOYBE.

Tema 10 (buonoruueckas ¢pukcaiys MOJEKYJIIPHOTO a30Ta aTMOC(hEpHI)

MacmiraObl 1 3HaUeHUuEe OMOJOTMYECKON a30T(UKCAlUK B MPUPOJE, MOUYBAX
pPa3HBIX TUIOB. DHEProd(HPEKTUBHOCTh U «IKOJOTUYECKAST YUCTOTA» OUOJIOTUYECKO-
ro a3ora. CBOOOHOXUBYIINE, ACCOLIMATUBHBIE U CUMOMOTUYECKHE a30T(PUKCATOPBI.
Cumbunotnueckasi azordukcamusi y 0000BbIX U HEOOOOBBIX pacTeHUil. JIMCTOBBIE
Ki1yoeHbku. CodeTaHre OMOJIOrMYEeCKOr0 U MUHEPAIBHOTO a30Ta B CEIBLCKOM XO35H-
CTBE.

Tema 11 (IlpeBpamienuss MUKpOOpPraHU3MaMU COEIMHEHUN cepbl, Gocdopa,
J)KeJesza u ap.)

KpyroBoport cepsl B npupone. AccumumsitopHas cynibdatpenykuus. Cepodax-
TEpUU M THOHOBbIE OakTepun. Pojib MUKpOOPraHU3MOB B BBICBOOOXKIEHUU KHUCIIOTHI
U3 opraHmdeckux (ochopcoaepxaiiux COEAUHEHUN U B MEPEBOJE HEPACTBOPUMBIX
¢docdaroB B pacTBOpuMOe cocTostHUE. Posib MUKpoopranuzMoB B GochopHOM nuTa-
HUM pacTeHnil. KpyroBoport xkenesa B Ipupoze.

Tema 12 (MukpoOHbIe KOMITJIEKCHI TTOYBBI. [[pUHIIMIIBI ¥ KOHLIETIIUN TTOYBEH-
HOW MUKPOOHOIOTHHN)

[TonsiTue 0 MUKPOOHBIX KOMILTEKCaxX Mo4Bbl. OCOOEHHOCTH MOYBBI KaK Cpebl
OoOUTaHUS MUKPOOPraHU3MOB. DKOJOro-reorpauyeckrue 3aKOHOMEPHOCTH PACIpO-
CTpPaHEHHs] MUKPOOPraHU3MOB B mouyBax. CTpaTeruu >KU3HEACSITEIbHOCTH MUKPOOP-
raHu3MoB B MoyBe. Pa3HooOpa3ue TpopuyecKkux B3aUMOACHCTBUN MHKPOOPraHU3-
MOB. [IpHHIMIIBI ¥ KOHIIETIIIUN, TPUHSATHIE B TOYBEHHON MUKPOOUOJIOTHH.

Tema 13 (Arposkonoruueckasi pojib IOYBEHHBIX MUKPOOPTaHU3MOB)

3HaueHUE MOYBEHHBIX MUKPOOPTaHW3MOB B IIJIOJIOPOJIMH MOYBHI. ACCOIMAlUN
MHUKpPOOPTaHU3MOB C KOPHEBOW CHUCTEMOW pacTeHwuii: pu3ocdepa u pusoruiana. Mu-
KOopHu3anus pacTeHuil. Pojab MOYBEHHBIX MUKPOOPTAHU3MOB B 00pa30BaHUU U pPa3py-
IICHUU TyMmMyca. DKOoJIOTHUYecKasi, OMOXUMHUYECKasi 1 MUKPOOMOJIOTHYECKash KOHIIEI-
MU TyMycOOoOpa3oBaHus. 3HAYCHUE MOYBEHHOW MUKPOGMIOPHI MPU PEKYJIbTUBAINH
3emelb. [lelicTBue OpraHuuecKuX U MUHEPAJIbHBIX YJI0OpPEHUHN, pa3IMYHbIX TPUEMOB
00pabOTKKM MOYBHI W MENHOpAllMM Ha MOYBEHHbIE MUKpOOpranusMsbl. [lerpananus
MNOYBEHHBIMH MUKPOOPTaHM3MaMH TNECTULUIOB U APYTUX CUHTETHUYECKUX XUMUYE-
CKHX BEIIECTB.

Tema 14 (buonornyeckasi akTUBHOCTb Pa3HBIX TUIIOB MOYB, METOJbI ONpEJie-
JIEHUSI COCTaBa MOYBEHHBIX MUKPOOPTaHU3MOBY
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buoreHHoCTh MOYB pa3HbIX TUIOB. [I0YBEHHBIE MHUKPOOPIraHU3MBbl KaK HHJIU-
KAaTOpPBbI TUIA U IUIOA0POAUs 10YB. [IpsiMble 1 KOCBEHHBIE METO/IbI ONPEEIEHUS YK C-
JIEHHOCTH, COCTaBa U AKTUBHOCTH IOYBEHHBIX MUKPOOPIaHU3MOB. YUYET YHCIIEHHO-
CTH OTAEIBHBIX (PUZNOJIOTUYECKUX TPYIII.

Pa3nen 3 (CenbCcKOX03sIIICTBEHHAS] MUKPOOHOIOTHS)

Tema 15 (MuxpoOHBIE OMOTpemapaThl CEITbCKOXO3IUCTBEHHOTO HAa3HAUYCHUS,
poJib AMUGPUTHBIX MUKPOOPTAHU3MOB B XPAaHEHHM YypoKasi U JIPyrue acleKThl Hc-
M0JIb30BAaHUSI MUKPOOPTaHU3MOB B CEJIbCKOXO03iCTBEHHOM MPOU3BO/ICTBE)

MukpoOHble 3emiiey100pUTeNibHbIE Ouomnpenaparbl. 3HaueHHE SNUGUTHON
MUKPO(hIIOpHI IIPU XPAaHEHUH 3€pHA, CEMsIH, TI0JI0B U oBollel. Poib MUKpoopranus-
MOB TIPU PaA3JIMYHBIX CIIOCOOAX XpaHEHHUs HABO3a U JIPYTUX OPraHUYECKUX yjo0pe-
Huil. [IpuMeHeHne MUKpOOPraHM3MOB U MUKPOOHBIX OHOIpenapaToB st OOpbOBI €
0O0JIE3HSAMU M BPEIUTENAIMU CEIbCKOXO3MCTBEHHBIX pacTeHUi. MHUKpOOpraHU3MBbI-
IPOIYLIEHThI OMOJIOTUYECKH aKTUBHBIX BEIECTB, aHTUOMOTUKOB JIJIs1 3aLIUThI pacTe-

HUU.

4.3 Jlekuuu/nadoparopHbie/ 3aHATHS

Tabmuia 4
Coneprxkanue JeKIHii/1200paTOPHOTo NPAKTUKYMA/ U KOHTPOJIbHbIE
MEpONPHUATHS
dopmupye Bua
. Kon
No Ne pasnena, Ne 1 HazBanue JeKnuii/ MBIE KOHTPOJIb B0
w/n rema J1a00paTOPHBIX/ CeMHHAPCKHX KOMIIeTeH HOI0 wa-
3AaHATHH U Meponpust i
THHA
1. YK-6.5; 40
OIIK-1.1;
Pa3zpnen 1. O0mass MUKpPoOOHOI0THS OIIK-1.2;
OIIK-5.2;
OIIK-5.3
Tema 1. OOBEKTEHL, Jlexrus Ne 1. Mcropuueckue ac- VK-6.5; 2
UCTOpUS, 33/1a4H, MEKTHI Pa3BUTHSI MUKPOOHUOIOTHH. OIlK-1.1;
HanpasyieHus U nep- | OObEKThl MUKPOOUOJIOTUH. OIIK-1.2;
CIIEKTHBBI PAa3BUTHUS OIIK-5.2;
MHUKPOOHOIOTHN OIIK-5.3
JlaGopatophas pabora Ne 1. VYK-6.5; | Kourpons | 2
[IpaBuiia paboTsl B MUKPOOHOJIO- OIIK-1.1; | BeImOIHE-
TUYECKOH JIabopaTOpuu, TEXHUKA OIIK-1.2; | uus 3ama-
6e3onmacaoctu. Ummepcuonnas cu- | OIIK-5.2; | Hus B pa-
cTrema MuKpockona. [Ipurorosie- OIIK-5.3 Ooueit
HUE U MUKPOKOITMPOBAaHUE OaKTe- TeTpau
pHUATBHBIX MPENapaToB.
Tewma 2. Mopdomno- | Jlekumst Ne 2. YiabrpacTpyKTypa YK-6.5; 2
Ir'ysl U CUCTEeMaTuKa OakTepuanbHOU KIeTKU. [TpuHIm- OIIK-1.1;
MHUKPOOPTaHU3MOB Bl CUCTeMaTUKH OakTepuid, ocHOB- | OI1K-1.2;
HBIE TAKCOHOMHUYECKHUE TPYIIIIBI OIIK-5.2;
OaKTepuil. OIIK-5.3
JlaGoparopnas padora Ne 2. Ilpu- VYK-6.5; | Konrponn 2
TrOTOBJIEHHUE (PUKCUPOBAHHBIX OIIK-1.1; | BeImOHE-
OKpallleHHBbIX npenaparos. Hlapo- OIIK-1.2; | Hug 3ana-
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®opmupye

Bux

Ne u Ha3BaHHUe JeKIHUIi/ Mble KOHTPO.Ib Kox
Ne Ne pazpnena, -BO
w/n Tenta J1260paTOPHBIX/ CeMHHAPCKNX KOMIIeTeH HOT'O wa-
3aHATHI 107071 Meponpus
st coB
BUJIHBIE ()OPMBI OAKTEPHiA. OIIK-5.2; | Hus B pa-
OIIK-5.3 | 6oueit
TeTpaau
JlaboparopHas pabota Ne3. YK-6.5; | Konrpoib 2
I1amoukoBUIHBIC, N3BUTHIC U HUT- OIIK-1.1; | BeimosiHe-
qateie (POpMBbI OAKTEPHIA. OIIK-1.2; | uus 3ana-
OIIK-5.2; | Hus B pa-
OIIK-5.3 | 6oueit
TeTpaau
JlabopaTtopHnas pabota Ne4. AkTu- YK-6.5; | Kontposns | 1,84
HOMMUIIETHI, MUKPOCKOITHYECKHE OIIK-1.1; | BeImosiHE-
TrpUOBI, TPOXIKH. OIlK-1.2; | aug 3ana-
KontposbHas TectoBas pabora OIIK-5.2; | Hus B pa-
«Y CcTpOHCTBO MUKPOCKOIIA. OIIK-5.3 | 6oueit
TETpaJiu,
KonTtponsHas TecToBas pabota VYK-6.5; | Tectupo- | 0,16
«Y CTpOMCTBO MUKPOCKOIIAY. OIIK-1.1; | Banue
OIIK-1.2;
OIIK-5.2;
OIIK-5.3
JlaGoparopnas pabota Ne 5. [{uto- VYK-6.5; | Konrpoib 2
XUMHYECKHE METOBI UCCIIEIOBA- OIIK-1.1; | BemmIosHE-
HUS KJIIETOK MUKPOOPTaHU3MOB. OIIK-1.2; | uus 3ana-
Oxpacka BKIIFOUEHHUH U CIIOp. OIIK-5.2; | Hus B pa-
Oxkpacka no I'pamy. OIIK-5.3 | 6oueit
TeTpaan
Tema 3. Jlexuus 3. OTHOLIEHHE MUKPOOP- YK-6.5; 2
OTHOIIEHNE MUKPO- | FAaHU3MOB K (haKTOpaM BHEIIHEH OIIK-1.1;
OpraHU3MOB K (hak- | Cpelsbl. OIlK-1.2;
TOpaM BHEIIHEN OIIK-5.2;
Cpebl OIIK-5.3
Tema 4. CriocoObl u | Jlekuus 4. [Turanue mukpoopra- YK-6.5; 2
TUNHI TUTAaHUS MUK- | HA3MOB. OIIK-1.1;
POOPTraHU3MOB OIlK-1.2;
OIIK-5.2;
OIIK-5.3
JlabopaTtopHas padota Ne7. U3yue- YK-6.5; | IIpoBepka 2
HUE 3HAYECHUS MMUTATENbHBIX dJIe- OIIK-1.1; | pacueToB
MEHTOB ISl Pa3BUTUS MUKpPOOpra- OIIK-1.2; | mutaTens-
HU3MOB. OIIK-5.2; | HBIX cpen
OIIK-5.3 | u mocra-
HOBKU
OTIbITA.
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®opmupye

Bux

Ne u Ha3BaHHUe JeKIHUIi/ Mble KOHTPO.Ib Kox
Ne Ne pazpgeana, -BO
w/n Tenta J1260paTOPHBIX/ CeMHHAPCKNX KOMIeTeH HOT'O wa-
3aHATHI 107071 Meponpus
st coB
Tewma 5. Pacnipo- JlaGopaTtopHnas padbora Ne8. IIpuro- | VK-6.5; | Kontpons | 1,84
CTpaHEHHUE MUKPO- ToBJeHUE nuTaTenbHbIX cpen. [loa- | OIIK-1.1; | BeimonHe-
OpraHU3MOB B pa3- rOTOBKa JJa0OPaTOPHOM MOCYbI K OIIK-1.2; | Hus 3ama-
JUYHBIX cyOcTparax: | crepuiu3auuu. MeToasl cTepuim- OIIK-5.2; | Hus B pa-
IOYBE, HABO3€E, 3allMH. OIIK-5.3 | Ooueit
3€pHE U JIp. TeTpaau
Kontposbnas padota «IIuraresns- VK-6.5; | Ilposepka | 0,16
HBIE CPEBI U METOJIbI CTEPHUIIN3A- OIIK-1.1; | xoH-
AN OIIK-1.2; | TponbHOIA
OIIK-5.2; | paboTsI
OIIK-5.3
JlabopaTtopHnas padota Ne 9. YK-6.5; | Ycrubri 2
VYeruoii onpoc no teme: «I[Iutanune | OIIK-1.1; | ompoc
MHUKpPOOpranu3mMoB. OTHOLIEHHE OIIK-1.2;
MHKPOOPTaHU3MOB K (hakTopam OIIK-5.2;
BHEIIHEH Cpeibl. OIIK-5.3
Jlaboparopuas padora Ne 10. YK-6.5; | Konrpons 2
OrnpezeneHne YuCICHHOCTH MHUK- OIIK-1.1; | BeImOIHE-
POOPraHU3MOB B Pa3JIMYHBIX CyO- OIIK-1.2; | Hus 3ana-
ctparax. [Toces. OIIK-5.2; | Hus B pa-
OIIK-5.3 Oouei
TETpaaH
JlaboparopHas padota Ne 11. Ko- YK-6.5; | Konrpons 2
JIMYECTBEHHBIN Y4ET MUKPOOpPTa- OIIK-1.1; | BeImOIHE-
HU3MOB B pa3IMYHbIX CyOCTpaTax. OIIK-1.2; | Hus 3axa-
Brienenue 4ucTon KyabTyphl. OIIK-5.2; | Hus B pa-
OIIK-5.3 Oouei
TETpaaH
Tema 3. JlaGoparopHas pabora Nel?2. VYK-6.5; | Koutpons | 2
OTHoleHNe MUKPO- | AHaIM3 YUCTOM KYJIbTYPHI U TO- OIIK-1.1; | BeImOIHE-
OpraHu3MoOB K (ak- | CTaHOBKa ombITa 1o onpenenenuto | OIIK-1.2; | Hus 3axa-
TOpaM BHEIIHEN €€ YyBCTBUTEJIILHOCTH K aHTUOHO- OIIK-5.2; | Hus B pa-
Cpepbl. tukam. [locraHoBKa ONBITOB MO OIIK-5.3 Oouei
BBISIBJICHHIO QaHTATOHUCTUICCKUX TeTpaan
B3aMMOOTHOIIICHHUH MOYBEHHBIX
MHUKPOOPTaHHU3MOB.
JlaGoparopHas pabora Nel3. VYK-6.5; | Kourpons | 2
Omnenka uyBctBUTeNbHOCTH yncTo | OIIK-1.1; | BhIMOIHE-
KyJbTYPBI K aHTUOMOTHKAM, U aH- OIIK-1.2; | uus 3ama-
TaroOHMU3Ma MeXy TOUYBEHHBIMHU OIIK-5.2; | Hus B pa-
MHUKpPOOPIraHU3MaMH OIIK-5.3 Ooueit
TETpaaIH
Tema 3. OtHomenue | JlabopatopHast pabora Nel4. YK-6.5; VYerubii 2
MHUKpPOOPTaHU3MOB K | YCTHBIH omnpoc mo teme: «Mopdo- | OIIK-1.1; orpoc,
¢dakTopaM BHEIIHEH | JIOTUS U cucTeMaTtuka mukpoopra- | OIIK-1.2; | pybexHoe
Cpepl. HU3MOBY: TecToBast KOHTPOIbHAS OIIK-5.2; | TecTupo-
pabota «Crpoenue 6akrepuansHoii | OITK-5.3 BaHUE

KIICTKH))
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®opmupye

Bux

Ne u Ha3BaHHMe JeKIHUii/ Mble KOHTPO.Ib Kox
Ne Ne pazpnena, -BO
i Tema J1a00paTOPHBIX/ CeMHHAPCKUX KOMIIeTeH HOTO wa-
3aHATHI 107071 Meponpus
st coB
Tema 6. Mertabo- Jlexmmst Ne5. MeTaboau3mM MUKpPO- VK-6.5; 2
JIM3M MHKpOOpra- opranu3moB. [IpeBpanieHne Muk- OIIK-1.1;
Hu3MOB. [IpeBpaie- | poopranusmamu coenuHenuu yrie- | OIIK-1.2;
HUE MUKPOOpPraHu3- | poaa. Buabl OpoxeHui. OIIK-5.2;
MaMH COeAMHEHUN OIIK-5.3
yriiepojia.
Tema 7. Buasr 6po- Jlexums Ne 6. (IIpopomkeHue Jiek- VK-6.5; 2
xenuid. Oxucnenne | uuu Ne 5) Merabonn3m MUKPOOP- OIIK-1.1;
OpPraHHYECKUX CO- rauu3mMoB. [IpeBpaiienue MUKpO- OIIK-1.2;
€UHEHNNI opraHuzMamu coenuHenuit yriepo- | OIIK-5.2;
na. Buaer OposkeHumid. OIIK-5.3
JlabopaTtopHnas padota Nel5. Mo- YK-6.5; | Konrpomn 2
JenMpoBaHue cnuptoBoro, monoy- | OIIK-1.1; | BeimomnHe-
HOKHCIIOTO OpOXEHUM, OKUCICHUS OIIK-1.2; | uua 3ama-
Kupa. OIIK-5.2; | Hus B pa-
OIIK-5.3 Ooueii
TETpau
JlabopaTtopHnas padota Nel6. Pe- Kontposnb 2
3yJbTaThl CIUPTOBOTO, MOJIOYHO- BBITIOJTHE-
KHUCJIOTO OpOKEHUM, OKUCITICHUS HUS 3a/1a-
KUpa. HUS B pa-
Ooueit
TETpau
2. YK-6.5; 24
OIIK-1.1;
Pa3nea 2. [louBeHHast MUKPOOHOI0THS ONK-1.2;
OIIK-5.2;
OIIK-5.3
z{eeﬁigj gﬁ;ﬁ;gg IfI)e JlaGoparopnas pabota Nel7. Mo- Oyl'ﬁ(?lsi ) 2
JIETUPOBAHUE MACIISTHOKHCIIOTO ' | VYcrHBIIT
OPTAHITHECIIX €0- OpoKeHHsI 1 OPOKEHUS U OKHCIIe- OIK-1.2; oIpoc
€MHEHUI S KILETIATIL OIIK-5.2;
) OI1K-5.3
VYK-6.5; | Koutposns | 2
JlabopaTtopHnas padota Nel8. Pe- OIIK-1.1; | BeITIONHE-
3yJbTaThl MaclsiHOKUCIoro opoxke- | OIIK-1.2; | Hus 3axa-
Hus. bpoxenue u okucinenne kier- | OINK-5.2; | Hug B pa-
YaTKH OIIK-5.3 Oouei
TEeTpaan
Tema 8. Mukpobuo- VK-6.5; 2
JIOTUYECKHE TTO0Y- JlaGopaTtopHas pabota Nel9. OIlK-1.1; .
BEHHBIE IIPOLIECCHI VYerHbiit onpoc o Teme: Mertado- OIlK-1.2; ¥ CTHBIH
! onpoc
MpeBpaIICHHs Be- JIU3M MHKPOOPTaHU3MOB. OIIK-5.2;
IIECTB U YHEPTUHU. OIIK-5.3
Tema 9. Yuacrtue Jlexmust Ne7. Yaactie ITOYBEHHBIX VK-6.5; 2
IIOYBEHHBIX MUKPO- | MUKPOOPraHU3MOB B KPYTOBOPOTE OIIK-1.1;
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®opmupye

Bux

Ne 1 Ha3BaHMe JIeKIMii/ MbI€ KOHTPOJIb X
Ne Ne pazpgeana, -BO
J1a00paTOPHBIX/ CEMHUHAPCKHUX KOMIIETEH HOI0
n/n TemMa N qa-
3aHATHI 107071 Meponpus
COB
TUSA
OPraHu3MOB B Kpy- azorta B mpupoje. buonornueckas OIIK-1.2;
rOBOpPOTE a30Ta B (uKcaIys MOJIEKYJIIPHOTO a30Ta OIIK-5.2;
IpUpoJIe aTMoCQepBHI. OIIK-5.3
JlaboparopHast pabora Ne20. YK-6.5; | Kontpoms | 2
[TocTanoBka omnbiToB 1o nporeccam | OIIK-1.1; | BeimosiHe-
uMKJia azora B npupoze. [locra- OIlK-1.2; | uusa 3ama-
HOBKA OIBITOB I10 BBISIBJIEHUIO OIIK-5.2; | Hus B pa-
MUKPOOHBIX KomIuiekcoB 1mouB (mo | OIIK-5.3 Ooueit
X010 THOMY TeTpaau
Tema 10. buosoru- e s s PG B2, YK-6.5;. KonTpons | 2
yeckas (pukcanus OIIK-1.1; | BbImOIHE-
Pe3ynbTarhl OMBITOB MO MUKITY a30- '
MOJIEKYJISIPHOTO a30- OIIK-1.2; | Hus 3axa-
ta. [IpocMOTp Ki1yOEHBKOBBIX OaK- '
Ta aTMOC(EPBI. o BCHEKAX GOBOBLIX DAC- OIIK-5.2; | Hus B pa-
Tepmf By P OIIK-5.3 Ooueit
TEHUH.
TeTpaaun
VK-6.5; YcerHbli 2
JlaboparopHas pabota Ne22. OHK‘l'li OTpoc,
VYerhbii onpoc no teme «lIporec- OIK-1.2; | pybexnoe
p pot OIIK-5.2; | TecTupo-
CBbI KpYTOBOPOTA a30Ta B IPUPOJIEH OITK-5.3 .
Tema 12. Muipobd- Jlexuust Ne§. MukpoOHbIE KOM- VK65, ) 2
HPIC KOMILICKCDE IUIEKCHI TOYBGL. [IpUHIMITBEI U KOH- OIK-1.1;
noyBbl. [IpuHIMIBL 1 ) pv H OI1K-1.2;
IEMIUU TIOYBEHHOU MUKPOOHOJIO- !
KOHLEMUMA NOYBeH- | OIIK-5.2;
HOW MHKpPOOHOII0- ) OIIK-5.3
TUH. VK-6.5; 2
JlaGoparopHas pabota Ne23. OIIK-1.1; .
o ! YcTHBI
VYeraslii onpoc 1o teme «IlouBeH- OI1K-1.2; OIIDOC
Hasi MUKPOOUOJIOTHS» OIIK-5.2; p
OIIK-5.3
Tema 14. buonoru- | JIaGoparopnas pabota Ne24. YK-6.5; 2
yecKasi aKTUBHOCTE Wccnenosanue omonornueckoit ak- | OIIK-1.1;
OITK-1.2" IIpoBepka
pa3HBIX TUIOB MOYB, | TUBHOCTH IOYB Pa3HBIX TUIIOB, 2;
" | MOCTaHOB-
METOJBI OTIPEENE- OCBOECHHWE METOJIOB OTIPEIAECICHUS OI1K-5.2;
KU OITBITOB
HHS COCTaBa IoY- cocTaBa MOYBEHHBIX MUKPOOpra- OIIK-5.3
BEHHBIX MUKPOOpPTra- | HU3MOB.
HHSMOBY JlabGopaTtopHnast pabota No25. gﬁ-KB-il OO6cyxe- 2
VY4er pe3ynbTaToB MOCeBa HA OTIK- 1' 2: HUE pe-
TJIOTHBIX M JKUJKUX cpenax. O6- OHK-S. 2: 3yJIbTaTOB
CY)KIICHHE PE3yJIbTaTOB OIBITOB OHK-S. 3’ OITBITOB
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Taomuma 5

HepequL BOIIPOCOB JJifl CAMOCTOATEC/IBHOI0 NU3YYCHUA TUCHUIIIUHBI

Ne
n/n

Ne pazziesnia u Tembl

Ilepeuyenb paccMaTpuBaeMbIX BOIMPOCOB /1JIsl CAMOCTOSAATEILHOTO
HU3y4eHusi

Pasnea 1. O01mas MUKpoOH0JIOTHS

Tewma 2. Mopdomorust
Y CUCTEMAaTHUKa MHK-

Oco0eHHOCTH CTPOEHUS KIETOK dyKapuoT. Mopdoorus u cTpyk-
Typa OpraHu3MOB, HE UMEIOIIUX KIETOYHOTO CTPOCHHS, CIIOCOOBI UX

L POOPraHnu3MOB. penpoaykuuu. OCHOBHbIE TAKCOHOMHYECKHE IPYIIIbI OaKTEPUIA.
YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIK-5.3
Tema 4. CrnocoObl u | DepMeHTHl B JKH3HEIACATEILHOCTH MHUKPOOHOUW KieTku. [lumieBbie
2. | TUOBl THTaHUS MHUK- | TOTpeOHOCTH MuKpoopranusmoB. YK-6.5; OIIK-1.1; OIIK-1.2;
POOPraHU3MOB. OIIK-5.2; OIIK-5.3
Tema 5. Pacnipoctpa- | IIuTaTensHble cpeasl 1uisi MUKPOOPTaHU3MOB. MeTOIbI CTEpHUIIN3a-
HEHHE MUKPOOpTra- uuy. MeToibl KOJIMYECTBEHHOr0 yueTa MUKpoopranu3moB. Onpene-
3 HU3MOB B Pa3JIMUHBIX | JIGHHE KAYECTBEHHOI'O COCTaBa MUKpPOQIOphl. Brienenne yncToix
cyOcTparax: moyse, KyJIbTyp MukpoopranusmoB. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
HaBO3€, 3epHE U JIp. OIIK-5.3
Tema 6. Mertabonuzm
MUKpPOOPTaHHU3MOB.
4 [IpeBpamienne Mukpo- | buocuHres oTaenbHBIX BemecTB MUKpoOHOH kineTku. YK-6.5; OIIK-
opraam3mamu coenn- | 1.1; OIIK-1.2; OIIK-5.2; OITK-5.3
HEHUH yriiepoja.
Posb mponnoHOBOKUCTBIX OAaKTEPHil B )KU3HEIEATEIILHOCTH YEIOBE-
Ka, 3[paBOOXPaHEHHUH, IPUTOTOBICHUH KHCIOMOJIOYHBIX MPOAYK-
Tema 7. Buabl Opoxe- | ToB, kopMonpou3BocTBe. CBoiicTBa BO30yAUTENEH 3THX MTPOLEC-
5 Huil. Oxuciexnue op- COB, pacnpoCTpaHEHHE U 3HAUYEHUE UX B IPUPOJIE U CEITLCKOM XO-

TaHNYECKUX COEeINHE-
HUU

35UCTBE.

[Iporiecchl OKUCTIEHUS OpraHUYeCKUX coeMHeHui. Bo30yaurenu u
XO/JI TPOLIECCOB OKHUCIICHHUS, UX 3HAYEHUE B IPUPOJIE U CEIIBCKOM XO-
3srictBe. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OTIK-5.3

Pasnea 2. [louBeHHasi MEKP

o0noJIorus

Tema 8. MuxkpoOuo-

AI_ICTOHO6YTI/IJ'IOBO€ 6pO)KeHI/Ie, OKHCJICHUC KJICTHYATKH, PA3JIOKCHUC

JIOTUYECKHE TOYBEH-

6 Hble TIpOLECCH  Tpe- TeMUIIEIUTIONIO3bI, TUTHUHA, TIEKTUHOBBIX BEIIECTB, OKI/ICJ'IeHI/Ie. yT-
BpALCHNS BOIIECTB 1 neBoiopoioB B mouBe. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;

OIIK-5.3
SHEPTHH.
Tema 10. buonoruue- | CumOuotuueckas azordukcaius y He 6000BbIX pacTeHuid. Jlucro-

7 ckas (uxcanus moje- | Bble KiyOeHpku. CoyeTanne OMOI0rMuecKoro 1 MUHEpaIbHOIO a30-
KYJSIPHOTO a30Ta aT- | Ta B celnbckoM xo3siiicTBe. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
Mocdepsbl. OIIK-5.3

KpyroBopot cepbl B ipupojie. ACCUMUISITOPHAS CYyTb(aTpeayKIIHsL.
Tema 11. IlpeBpame- | CepobOakTepun U THOHOBBIC OakTepwu. Poiab MHUKPOOPTraHHU3MOB B
HUSI MUKPOOPTaHU3- BBICBOOOKJICHUHN KHCIOTHI M3 OpraHudeckux ¢ocdopcoaepranmx

8 MaMH COeIMHEHUHN COCTMHEHUH U B TIEPEBOJIE HEPAaCTBOPUMBIX (pocdaToB B pacTBOpH-
cepsl, pocdopa, xxene- | Mmoe coctosHue. Ponmb Mukpoopranu3smMoB B (HOcHOpHOM MUTAHUU
3a | JIp. pactenuii. KpyroBopor xeme3a B mpupome. YK-6.5; OIIK-1.1;

OIIK-1.2; OIIK-5.2; OIIK-5.3
Tema 12. MukpoOHbIe | DKOJOTO-Teorpaueckue  3aKOHOMEPHOCTH  PacHpoCTpaHEHUS
9 KOMIUJICKCHI TTOYBBHI. MHUKpPOOPTaHU3MOB B MMo4Bax. PazHooOpa3ue TpopuIecKux B3amMO-

[IpuHIMIIBI ¥ KOHLIET-
WY ITIOYBCHHOU MUK-

nercTBuid MukpoopranusmoB. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-
5.2; OIIK-5.3
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Ne pa3znena u TeMbl

IMepeyennb paccMaTpUBaeMbIX BOIMPOCOB /IS CAMOCTOSITEJILHOTO

n/n U3YYeHHs
pobuoioruu.
3HavyeHHE IOYBEHHBIX MUKPOOPIaHU3MOB B ILJIOJOPOJIUU ITOYBBI.
Accouuanuy MUKpOOPTaHU3MOB ¢ KOPHEBOM CUCTEMOM pacTeHUI:
pusocdepa u puszoriana. Mukopusaius pacTeHui. 3HaueHue noy-
Tema 13. Arposkoiio- < N
eCKas DO 10 BEHHON MHUKPOQIIOPHI IPU PEKYIbTUBALIMH 3eMeb. JlelicTBue opra-
10 P HUYECKUX U MUHEPAIbHBIX YIOOPEHUM, pa3IMIHBIX TPUEMOB 00pa-
BEHHBIX MUKpOOpra-
HUBMOB OOTKH ITOYBBI U MEIHOPALMHU HAa IOUBEHHbIE MUKPOOPTaHU3Mbl. Jle-
) rpajanys MOYBEHHBIMU MUKPOOPraHU3MAaMH HECTUIUAOB U IPYTUX
CUHTETHYCCKUX XUMHUeCKuX BemiecTB. YK-6.5; OIIK-1.1; OIIK-1.2;
OIIK-5.2; OIIK-5.3
Tema 14. buonoruue- | buoreHHOCTH OYB pa3HbIX TUIOB. [l0UBEHHBIE MUKPOOPTaHU3MBI
CKasl aKTUBHOCTb pa3- | KaK MHAMKATOPbI TUIA U IUI0A0POAUs MOYB. [IpsiMbie 1 KOCBEHHBIE
11 | MBIX THIIOB MOYB, ME- | METO/IbI OTPE/ETCHHS TUCIICHHOCTH, COCTABA 1 AKTHBHOCTH M0~

TOABI OIIPCACIICHUS
COoCTaBa IIOYBCHHBIX
MHUKPOOPraHu3MOB

BEHHBIX MUKPOOPTaHU3MOB. YYET YUCICHHOCTH OTJEIbHBIX (DH3HO-
noruueckux rpymni. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-
5.3

Paznea 3. CesibCKOX0351liCTBEHHAS. MUKPOOH0JIOTHSA

12

Tema 15. MukpoOHbIe
OuornpernapaTsl Celb-
CKOXO031CTBEHHOTO
Ha3HAYEHUS, POJIb
AMUGUTHBIX MHKPOOP-
TaHW3MOB B XPaHCHUU
yposKast ¥ pyTue ac-
MIEKTHI HCIIOTH30BAHHS
MHUKPOOPTaHHU3MOB B
CEIbCKOXO035IMCTBEH-
HOM TIPOM3BOJICTBE.

MuKpoOHBIE 3eMIICYJOOpUTEIIbHBIC OUOIIpenaparbl. 3HAYCHUE AU~
(GuTHON MUKPOQIIOPHI MPU XPAaHCHHUH 3€pHA, CEMSH, TUIOJIOB U OBO-
mieit. [lpuMeHnenne MHKpOOPraHU3MOB U MHUKPOOHBIX Ouompemnapa-
TOB 151 OOpHOBI C OOJNIE3HAMH U BPEIUTEISIMU CEIHCKOXO3SHCTBEH-
HBIX pacTeHH. MHUKPOOPTaHU3MBI-TIPOYIIEHTHl OMOJOTUYECKH aK-

TUBHBIX BEIIECTB, aHTHOWOTHKOB ISl 3aIIUThI pacTeHuil. YK-6.5;
OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Tabmuma 6

IIpyMeHeHNe AKTHBHBIX H HHTEPAKTHBHbIX 00pPa30BaTe/IbHbIX TEXHOJIOTHH

HaumenoBanue HUCII0JIb3YyEMbBIX aK-

Ne dopma
i Tema 3ansATHS sansirng | TABHPIX H HHTEPAKTHBHBIX ouﬁpa-
30BaTeJILHBIX TEXHOJIOT Hii
Pazjnen 1 «O61mass MUKPOOHOJIOTHSIY.
Tema 1. OOBEKTHI, UCTOPHS, 3a]1a4H, UH(pOpPMAIMOHHO-
HATIPaBJICHUS U IIEPCIIEKTUBBI Pa3BUTHS KOMMYHHUKAITHOHHAS TEXHOJIOTHUS;
1 MHUKPOOHOJIOTUI JIP WHAMBUYalIbHOM  00pa3oBaTenbHON
TPaeKTOPUH, M CKBO3HBIC HU(DPOBBIC
TEXHOJIOTH
Tema 2. Mopdororus u cucremaTiuka nH(}OPMALIMOHHO-
MHUKPOOPIaHU3MOB KOMMYHUKAIIUOHHAs TEXHOJIOTUS;
2 JP WHIMBHIYATBHOW 00pa3oBaTEIbHOM

TPAaeKTOPUH, M CKBO3HBIC LU(DPOBBIC
TEXHOJIOTH
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Tema 3. OTHOIIEHHE MUKPOOPTaHU3MOB K
(hakTOpaM BHEIIIHEH CPEJIbl.

UH(pOPMAIIMOHHO-

KOMMYHHUKAIIMOHHAA TEXHOJIOT U,

3 JIP WHAUBUIYaIbHOH  00pa30BaTeIbHOM
TPaeKTOPUHU, U CKBO3HBbIE LHU(PPOBBIC
TEXHOJIOTH
Tema 4. CriocoObI U TUTIBI TUTAHUS MUK- uH(}OpMaIMOHHO-
pPOOpPraHu3MoB KOMMYHHKaIMOHHAS TEXHOJIOTUS;
4 JP WHIUBUIyAIbHOU  00pa30BaTEIbHOM
TPAaeKTOPUH, M CKBO3HBIC LU(PPOBBIC
TEXHOJIOTH
Tema 5. PacnpocTpanenue mukpoopra- nH(pOPMAIIMOHHO-
HU3MOB B Pa3JIMYHBIX CyOCTpaTax: MOYBe, KOMMYHUKaI[MOHHAS TEXHOJIOTHS;
3) HaBO3€, 3€pHE U Jp. JIP WHAMBUIYaIbHON  00pa3oBaTeNbHON
TPAeKTOPUHU, U CKBO3HBIC HH(PPOBBIC
TEXHOJIOTH
Tema 6. MeTaboa1M3M MUKPOOPTaHU3MOB. uH(GOPMaIMOHHO-
[TpeBpareHrie MUKpOOpPraHU3MaMHU CO- KOMMYHHKAI[MOHHAs TEXHOJIOTHUS;
6 €MHEHUH yriepoaa. JIP WHIUBUIyIbHOM  00pa30BaTEIbHOM
TPAEKTOPUHU, U CKBO3HbIE LIU(PPOBBIE
TE€XHOJIOTH
Tema 7. Buabl OpoxeHui, ocyiecTBisie- UH(POPMALIMOHHO-
MBIX MUKpoopranuzMamu. OKuciaeHue KOMMYHHKAI[MOHHAs TEXHOJIOTHS;
7 OPraHN4YeCKUX COEIUHEHUN MUKPOOpra- JIP WHIMBUIYAIBHONH  00pa3oBaTebHON
HU3MaMU. TPAeKTOPUH, U CKBO3HBIC IH(PPOBBIC
TEXHOJIOTH
Pa3znen 2. [louBeHHasi MUKPOOMOJIOTHSL.
Tema 8. Mukpo61oI0ruuecke mouBeH- nH(}OPMALIMOHHO-
HBIE [TPOLIECCHI TPEBPALIEHUS BEILIECTB U KOMMYHMKAI[MOHHAs TEXHOJIOT S,
8 JHEPIuu. JIP WHIUBUAYaIbHOH 0Opa3oBaTenbHOM
TPAaeKTOPUHU, M CKBO3HBbIE LU(POBbIE
TEXHOJIOTH
Tema 9. YuacTue ouBeHHBIX MUKPOOP- nH(}OPMALIMOHHO-
TaHU3MOB B KPYyTOBOPOTE a30Ta B IPUPO- KOMMYHHKAI[MOHHAs TEXHOJIOTHUS;
9 ne JIP WHIUBUAYaIbHOH 0Opa3oBaTenbHOM
TPAaeKTOPUHU, M CKBO3HBbIE LHU(POBBIE
TEXHOJIOTH
Tema 10. buonornueckas pukcaius Mo- UH(pOpPMAIMOHHO-
JIEKYJIIPHOTO a30Ta aTMOC(hEpHI. KOMMYHUKaIlMOHHAS TEXHOJIOTHS;
10 JIP WHAMBUIYaIbHOM  00pa3oBaTenbHON
TPAeKTOPUHU, U CKBO3HBbIE LH(PPOBBIE
TEXHOJIOTH
Tema 12. MukpoOHBIE KOMIUIEKCHI TTOY- WH(POPMAIMOHHO-
BbI. [IpMHIMIIBI M KOHIIEIIIMY TOYBEHHON KOMMYHHKaIMOHHAS TEXHOJIOTHS;
11 MHUKPOOHOJIOTHH. JIP WHIMBHIYATHHOW 00pa3oBaTEIbHOM
TPAaeKTOPUH, M CKBO3HBbIE LU(POBBIE
TEXHOJIOTH
Tema 14. buonoruyeckast akTHBHOCTb uH(OPMAIIMOHHO-
Pa3HBIX TUIOB MIOYB, METO/BI ONpEIETe- KOMMYHHKaIIMOHHAs TEXHOJIOTHUS;
12 | Hus cocTaBa MOYBEHHBIX MUKPOOPIaHU3- JIP WH/IUBUIYAIbHON 00pazoBaTeIbHON

MOB»

TPaeKTOPUHU, U CKBO3HBIE LU(POBHIE
TEXHOJIOTH
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6. Texymuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTeCTALMS 10
UTOraM OCBOCHUS IMCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHBIE 32JAHUA WIH HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE
JJIS1 OIleHKM 3HAHM A, YMEHHH ¥ HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

TecThl I TEKYLIEr0 KOHTPOJISI 3HAHUI 00y4al0IMXCs

TecToBble 3aaHus A1 TEKYIIETO KOHTPOJIS 3HAHUM 00yYarolmuxcs npeacTan-
JIeHbl B y4€OHO-METOJIMYECKOM MOCOOHMH: YTIPaXKHEHHSI U KOHTPOJIbHBIE PAa0OTHI IO
mucuuiinHe  "MukpoOuosiorus  yyeOHo-Mertoauueckuit  komruieke  / O.
I'. BonoOyesa ; Poccuiickuii rocyaapcTBeHHbIM arpapHbli yHUBepcuTeT - MCXA
umenu K. A. Tumupszesa (Mocksa). - Mocksa : PTAY-MCXA um. K. A. Tumupsze-
Ba, 2015.-32 c.

Teopernueckasi KOHTPOJbHAsE padoTa 1o teme: «IluraresbHBIE Cpeabl © METO-
AbI CTEPUITH3ALUID)

buser Ne 1
1. [Touemy HaTypaibHBIC CpEIbl MAJONMPHUTOAHBI Ui WU3YYEHUS (PU3HOJIOTHU
MHKPOOPTaHU3MOB?
2. Kax noapazaensroTcsi nutaTeabHble Cpeibl 0 GU3MIECKOMY COCTOSIHUIO (KOH-
CUCTEHITUN)?
3. C kako# 1ebI0 B MUKPOOHOJIOTMYECKOM MPAKTUKE UCTIOJIb3YIOTCS AJICKTUBHBIE
cpennl?
4, Kaknm criocoboM M Mpu KakOM peXHMME CTEPHIIM3YIOT Ja00OpaTOPHYIO CTEK-
JSIHHYIO niocyty (damiku Ilerpu, nunerkun)?
5. Kaxoit MeToa mpUMEHSIOT B MUIIEBON MPOMBIIIJIEHHOCTH JJ11 00paboTKH Tpo-

AYKTOB, TCPAIOIMUX ITPU KUIIAYCHNHN TN TATCIIbHBIC BKYCOBBIC cBoicTBa’?

buser Ne 2
1. Kaxkue no coctaBy cpezibl HCIIONB3YIOTCS ISl TOJYYEHUS] TPOYKTOB KU3HEIE-
ATEIILHOCTH MUKPOOPTaHU3MOB (BUTAMUHOB, aHTUOMOTHUKOB U JIp.)?
2. Kakue nmo KOHCHUCTEHUMU MUTATENbHbIE CPEIbl UCIONB3YIOT IJI HAKOIJICHUS
OroMacchl MUKPOOPTaHU3MOB?
3. J171s 94ero B MUKpOOHOJIOTMYECKON MPAKTUKE UCTIOIb3YIOT MIIOTHBIE CPEbl?
4, [Tepeuncnure METOIbI TEPMUYECKON CTEPUIU3ALIIN?
S. B xakoM citydae 1iisl CTepUIM3aluy MATATEIbHBIX CPE NPUMEHSIOT METO XO-
JIOJHOM cTepriIn3auu?

Buier Ne 3
1. Kakue mo cocrtaBy cpellbl UCIHOJIB3YIOTCS JUIsl U3y4YeHUs] OOMeHa BELIECTB
MHUKPOOPraHU3MOB?
2. Yo npencrapisieT coOoi arap-arap 1o XMuMU4eCKOMY COCTaBy?
3. J171st 4uero B MUKpOOMOJIOTMYECKOM MPAKTUKE UCTIOJIb3YIOTCS )KUIKUE CPEJIbl?
4, Crnoco0Ona nu nactepusanusi 00ecrneunTh CTepruiibHOCTh MaTtepuana? [louemy?
S. KakuMm crocoOomM 0ObIYHO CTEPHIIM3YIOT MUKPOOHUOIOTHYECKUE METIU, UTJIbI,
MeTaJUIMYeCKHe MUHIIETHI U ap.7

Bbuser Ne 4
1. K kakum no cocraBy cpeaam otHocutcss MITA (Msico-nenToHHbIN arap)?
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2. Kakue no KOHCHCTEHLIMM MUTATENbHbIE CPEIbl UCIONb3YIOT JJIS BBIACICHUS
YUCTBIX KyJIbTYp?

3. Yro Takoe dhaamOupoBanue?
4. Kakumu cioco6amu mpoBOAUTCS XOIOAHAS] CTEPHIIA3ALINSA?
5. Kakoii Metos cTepunuzanuy HauboJiee HAJeKEeH M HMIMPOKO UCIOIB3YETCs B
1abopaTopHOM pakTUKe?
Buaer Ne 5
1. Kak nmonpasnensiroTcs muTaTeabHbIe CPeibl 0 COCTaBY?
2. Kakne KOHKpEeTHO cpenbl MPUMEHSIOTCS Ui BBIPAIIMBAHUS MUKPOOPIaHM3-
MOB, UCTIOJIB3YIOLINX OpraHudeckue Gopmbl azora?
3. Kakue yniaoTHUTENN UCHOIB3YIOT /Ui IPUTOTOBICHHS TUIOTHBIX Cpen’?
4.  YeM crepunmzanus OTIMYAETCS OT NacTepu3alun’?
5. Kak crepminsytoT nutaTenbHble Cpeibl U BOAY Ul pa3BeACHUM?

Bonpocsl 1J151 NOATOTOBKU K KOHTPOJIbHBIM MEPONPUATHAM
Bonpocsl kK ycTHOMY onpocy 1o reme:
«MopdoJiorusi 1 CHCTEMATHKA MUKPOOPTaHU3MOB»:

1. Ha30BUTE OCHOBHBIE OTINYHS IPOKAPUOT U 3YKAPHUOT.

2. [lepeuncnure OCHOBHbIE OpraHeIbl OaKTEPUATLHON KIIETKH.

3. KakoBbl pyHKIIMY KJIETOUHON CTEHKU y MPOKAPUOT?

4, CylecTBYIOT I OaKTEpUHU, HE UMEIOLIME KIIETOUYHOM CTEHKH?

S. YeM 0Tau4aroTCs rpaMIlOIOKUTEIbHbIE U TPaMOTpULIATENbHbIE OaKTepun?

6. QOyHKIMOHAIbHAS POJIb U XUMHUUYECKHUI COCTaB IIUTOILIa3MaTHYECKOl MemMOpa-
HBI B KJIETKE OaKTepUiA.

1. Jlokanuzanus U PyHKIIUA ME30COM y MPOKAPHOT.

8. OxapakTepu3yiiTe 3HaU€HHUE KTYTUKOB, GUMOpPHIL U MUIIEH B )KU3HU MPOKAPH-
OT.

Q. KaxoBa ponb BkIItOUeHM B OaKTepUaTbHOMN KIIeTKe?

10. B ueMm oTnuuMe HyKJI€OuAa MPOKAPUOT OT UCTUHHOTO sJIpa 3yKapuoT?

11. Tlepeuncnure moxosxecs: GopMbl TPOKAPUOT U HA30BUTE UX OCOOCHHOCTH.
12.  KaxoBa poib 3HI0CTIOp OaKTEepuil ¥ CIIOP dYKapHuoT?

13. OxapaxTtepu3yiiTe OCHOBHBIE CTaIUU CIIOPOOOPa30BaHUS y OAKTEpHUH.

14.  Yro ompenensieT TepMOYCTOHIMBOCTh YHIOCTIOp OaKkTepuii?

15. Kakumu cnocodbaMu MOTYT pa3MHOKaThCSl TPOKAPUOTHI?

16. Yro Takoe Bpems renepanuu’?

17.  JlailTe xapakTEepUCTHKYy OCHOBHBIM (Da3zaM IMKJA pa3BUTHUS KYJIbTYphl OakTe-
pui.

18. HazoBute Mopdosoruyeckre 0COOEHHOCTH MHKPOOPTraHU3MOB, HE UMEIOIIUX
KJIETOYHOTO CTPOCHHUSI.

19.  OcHOBHBIE TPUHIUIIBI CUCTEMATHUKH MPOKAPHOT.

20. Yewm otnmuarotcs punmoreHeTnueckast U GEHOTUIINYECKAsE CUCTEMATHKH ?

21.  Yto mociy>Xusi0 OCHOBOM /Jisl pa3pabOTKH (PUIOT€HETUYECKON CUCTEMATHKU?
22. Ha xakue JOMEHBI pa3fielieHbl BCE KUBbIE CylIecTBa?

23. Ha xakux mpu3HaKax OCHOBBIBaeTCs (peHOTHUMHUECKas Kiaccupukanus?

24. Kakwue oTembl CYyIIECTBYIOT B HICKYCCTBEHHOM cCHCTEMaTHKE OaKTepuii?
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25. HazoBuTe mpencraBuTeNei rpaMOTPULATENBHBIX, TPAMIIOIOKHUTEIBHBIX OaK-
TEpHii, MUKOIUIa3M U apxebakTepuii?
26. OxapakTepu3yiTe akTHHOMHIIETHYIO JIMHUIO TPOKAPUOT.

Bonpocsl K yCTHOMY OIIPOCYy 10 TeMe:
IMuranne MUKPOOPraHu3MoB. OTHOILLIEHHMEe MUKPOOPIraHU3MOB K (aKkTopam
BHEILIHEH CpeabD.

1. Kaxkue criocoObl nUTaHMs XapaKTEPHBI I MUKPOOPraHU3MOB?

2.  Kakas u3 opraHemi CIy>kKUT CTPOTUM KOHTPOJIEPOM MPH MOCTYIUICHUU THTA-
TEJbHBIX BELIECTB B KIETKY?

3. Oxapakrepu3yiTe BO3MOKHBIE CIIOCOOBI TPAHCIIOPTA MUTATENILHBIX BEIIECTB B
KJIETKY.

4.  Kakue cneunpuyeckue TpaHCHOPTHbIE MEXAHU3MBbI PabOTAIOT MPHU MEPEHOCE
yepe3 MeMOpaHy MUTATENbHBIX BEIIECTB?

5. Ha ueM ocHOBaHa Kiaccu(pUKans MUKPOOPTaHU3MOB 110 TUITY TUTaHUS?

6.  Kakwe MCTOYHMKHM YTJIepojia M a30Ta HCIOJB3YIOT aBTOTPO(HBIE U TETEPO-
TpOo(HBIE MUKPOOPTaHU3MBI?

7. HazoBuTe BO3MOKHBIE MCTOYHUKU DHEPTHH, MCIOIb3yEeMble MUKpPOOPTaHU3-
Mamu?

8.  Uro Takoe XxeMOCHUHTE3?

Q. Kakune MUKpoopraHu3Mbl OTHOCATCS K XeMOOpraHorereporpogpam?

10. Kak Bna>XxHOCTb cpefibl BIMSIET Ha )KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB?
11. Yewm depMeHTHI OTIUYAIOTCS OT XUMUYECKUX KaTain3aTopoB? ONMUIIINTE CBOMA-
cTBa (hEpPMEHTOB.
12. Tlepeuncnure U oxapakTepu3yhTe KIacchl PepMeHTOB?
13. K kakomy kiaccy (pepMEeHTOB OTHOCSTCS 9K30(hepMEHTHI?
14.  Tlpum KakuX 3HaYEHUSIX aKTUBHOCTH BOJbI MUKPOOPTraHU3MbI HE Pa3BUBAIOTCS?
15. Ha xakue rpynmbl pa3aenstoT MUKPOOPTaHU3MbI 10 OTHOUIEHUIO K TEMIIepaTy-
pe?
16. OcobeHHOCTH MCUXPOGUIBHBIX U TEPMO(DUIBLHBIX MUKPOOPTAaHU3MOB.
17.  JlaiiTe XxapakTE€pUCTUKY HEUTPODUIBHBIM, alUJOPUIBHBIM U aJIKAIO(UIBbHBIM
MUKpPOOpPraHU3MaM.
18.  Pounb kuciopona st ;KU3HEACATENbHOCTU PA3TUYHBIX MUKPOOPTaHU3MOB.
19.  UYto takoe antuOMOTHKMU? VX CBOWMCTBA M BO3JICUCTBUE HA pa3IuyHbIe (PU3HO-
JIOTHYECKHE TPYIITbl MUKPOOPTaHNU3MOB.
20. B uem 3axmrouaercs JeHCTBUE yIbTPa(pUOIECTOBOIO U3JIyY€HUS HA MUKPOOpra-
HU3MBI?
21. HazoBute u oxapakTepu3ylTe OCHOBHBIC (DOPMBI B3aUMOOTHOIICHUI MHKPO-
OpPraHK3MOB.

Bomnpocsl k ycTHOMY ompocy 1o reme:

«MeTa601M3M MUKPOOPTaHU3MOB)

1.  JlaiiTe ompenencHne MOHATHIM «METaO0IH3MY, «KaTabOIU3M», «aHA0OTU3M.
2. OxapakTepu3yiiTe BO3MOXKHBIE ITyTH 00pa30BaHUsI MHUPOBUHOTPATHOW KHCIIO-
TBI.

3. Urto Takoe cyObCcTpaTHOE U OKUCIHUTENbHOE pochoprirpoBaHue?

23



4.  IlpuBenute CpaBHUTEIBHYIO XapaKTEPUCTUKY OpPOKEHHUIO U a’dpOOHOMY JbIXa-

S. KakoB OMOJ0rnyecKkuii CMbICH LIUKJIA TPUKAPOOHOBBIX KUCIOT?

6. 3HaYEHHE BIEKTPOHTPAHCIIOPTHOM LENU B YHEPIE€TUKE KIETKH.

7. Urto Takoe aHa’poOHOE IbIXaHUE?

8.  Uro sBHsSeTCS KOHEYHBIM aKIENTOPOM 3JIEKTPOHOB MPU aHAIPOOHOM JbIXa-
HUU?

9.  KakoBbl MyTH NOJIy4YEHUS NUpyBaTa B U3YUEHHBIX Mpolieccax OpoKeHUs?

10. HazoBuTte BO30yaUTENCH CIUPTOBOTO OPOIKECHHUS.

11. Yo takoe rddext [Tactepa?

12.  Kakwue pacsl apoxoken cyiecTBytor? X ucnoib30BaHue.

13. 3HadeHue cUPTOBOrO OPOMNKEHUS B MUILEBON MPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

14.  OxapakTepu3yiTe TUIIbI MOJIOYHOKHUCIOTO OPOKEHUS.

15. Mopdonoruueckrue u PU3MOIOTHUECKHE OCOOCHHOCTH MOJIOUYHOKHCIIBIX Oak-
TEPUHU.

16. KakoBbI 0COOCHHOCTH BO3OYAUTENCH MTPOIMMMOHOBOKUCIOTO OPOIKECHHMS ?

17. 3HaueHHEe MOJOYHOKHCIOTO U MPOMHMOHOBOKHUCIOTO OpOKEHHM B HapOIHOM
XO3SMCTBE.

18. Mopdonoruueckue u PU3HOIOTHYECKHE OCOOCHHOCTH OakTepuil poja
Clostridium.

19. HazoBuTe TUMMMYHOTO MPEICTABUTEIS MACISTHOKUCIIOTO OpPOKEHUSI.

20. 3nadyeHMe MACIISTHOKUCIIOTO OPOYKEHHUS B KOPMOITPOU3BOJICTBE.

21. OcobGeHnHoCcTH BO30OyuTENEH alleTOHOOYTHIIOBOTO OpOKEHHS.

22. 3HayeHWE KOHEYHBIX MPOJYKTOB alleTOHOOYTHJIOBOTO OpOXEHHUS B MPOMBIIII-
JICHHOCTH.

23. Bo30ynurtenu cOpaxMBaHUS IEKTHHOBBIX BEIIECTB.

24. KakoB coctaB (hepMEHTHOTO KOMILJIEKCa BO30yIuTeNneld OpOXEeHHs] TMEKTHHO-
BBIX BEIIECTB?

25. Kakwne ciocoObl CyIIeCTBYIOT Al 00paboTKH TyOOBOIOKHUCTBIX PACTEHUH U
W3BJICYCHUSI U3 HUX BOJIOKHA?

26. Paznuuus Bo3OyauTened BOASHOW M POCAHOM MOYKH JIyOOBOJIOKHHMCTBIX pac-
TCHUH.

27. 3HauyeHHe pa3JO0KEHUsS MEKTUHOBBIX BEIIECTB B HAPOJAHOM XO3SHCTBE.

28. 3HadyeHUE pa3IOKEHUS KICTYATKU B IPUPOJIE.

29. [IlpuBenute cxemy ruaposm3a IesUTton03bl. Kakue (epMeHThl y4acTBYIOT B
ATOM Mpoiiecce?

30. HazoBute BO30OyauTENCH OKUCICHUS KIETYATKU.

31. KaxkoBa poisib OKHUCTIEHUS KJIETYATKU JUIsl TUarHOCTHKH TII0JOPOAMS TTOUB?

32. Pacnpoctpanenue Bo30yauTeneil OpokeHUs KIETYATKH.

33. HazoBute KOHEYHBIE MPOYKTHI MPOLECCOB PA3TOKEHUS LEITUTHOIO3bI.

34. 3HavyeHue U OCOOCHHOCTH COpaKMBAaHUS KJIETYATKHU B PyOIle KBAaUHBIX KHUBOT-
HBIX.

35. Iloyemy okucieHHE ATHJIOBOIO CHUPTA 0 YKCYCHOM KHCIIOThI Ha3bIBaIOT He-
MOJIHBIM OKHCJIEHUEM?

36. Oco0eHHOCTH YKCYCHOKHUCIBIX OaKTepHil.
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37.
38.
39.

Kakoii (hepmMeHT NpUHUMAET ydyacTUe B MPOIIECCE OKUCICHUS Kupa?
[IpoMexyTouHbIE U KOHEUHbIE MPOAYKThI OKUCICHHUS KUpa.
3HaueHne Mmpolecca OKUCICHUS YTIEBOJOPOI0B MOYBEHHBIMU MUKPOOPTaHU3-

MaMHU. XapaKTepUCTUKA BO3OYAUTEINIEH.

=

© 0N U

11.
12,
13.
14,

15.

16.
17.
18.
19.
20.
21.

22,

23.
24,
25.
26.
217,
28.

29.
30.

Bomnpochl kK ycTHOMY onpocy o teme:

«IIpouecchbl KPyroBopora a3ora B Npupoae»
HazoBuTe 0CHOBHBIE CTaIuK KPYrOBOPOTa a30Ta B MPUPO/IE.
[Touemy mpeBpallleHUss MUKPOOPTraHU3MAMH COEIUHEHUN a30Ta UMEIOT 0OJib-
10€ 3HAUYEHUE B MMPUPOJIE U CEIBCKOM XO03scTBE?
Kaxkas u3 ctaanii uMeeT KJII04eBO€ 3HAUCHUE JJII COXPAHEHUS KU3HU Ha 3eM-
ne, obecneynBasi HEMPEPbIBHOCTH 1eNel MUTaHus ?
HazoBuTe Bo30yauTeneil 1 KOHEUHbIE MPOTYKThl aMMOHU(PHUKAIIUU B a3pOOHBIX
1 aHa3POOHBIX YCIOBHUSX.
OcobeHHOCTH aMMOHU(MKAIIU MOYEBHUHBI.
B uém 3akmouaercs npouecc HuTpupukanun? M3 kakux ga3 oH cocTouT?
C kako# 1esbl0 TPUMEHSIOT UHTUMOUTOPBI HUTPU(DUKAIIH?
Yem otnuyaercst rerepoTpopHas HUTpUPUKALMS?
Kaxkoii mporiecc npuBoAUT K 00pa30BaHUIO0 HEOCTYIHBIX JIJIsi pacTeHUui hopm
azora?
Kakoe 3nauenune mmeer cootHomenue C:N i mpouecca MMMOOWINM3ALUU
azora?
[ToueMy neHuTpUPUKAINIO HA3BIBAIOT AHAIPOOHBIM HUTPATHBIM JIbIXaHUEM?
Ocobennocty BO30yauTenen AeHUTpUuPUKaIuu.
KakoBbl pa3mepsl oTephb a30Ta B pe3yibTare AeHUTpUupuKauuu?
Kakue arporexHuyeckue MpUeMbl CIEAYET MPUMEHATh JJIs NPeJoTBpaIlCHUs
JIEHUTPpU(PUKAIINY B IOYBE U HABO3E?
Bxrnan Ouosorndeckoi (ukcaliuv MOJEKYJSIPHOro a3oTra B OajlaHC a3oTa B
MOYBE.
[Touemy Bo3OyauTENEH a30T(PUKCALMN HA3BIBAIOT TaKXKe U AUAa30TpodhaMu?
Ha kakue rpynmnsl moapa3fensitor Bo30yaurenei azoTduxcanuu?
XapaktepucTuka epMEHTHON CUCTEMBI Mpolecca a30THUKCAIIH.
KaxoBbI 3aTpaThl SHEPTUU IPU OCYIIECTBICHUH a30TPUKCAUN?
Oc00EHHOCTH U PACTIPOCTPAHEHHUE CBOOOTHOXKUBYIIINX a30T(PHUKCATOPOB.
CpaBHuTe BKJIaJ B OalaHC a30Ta B MOYBE aHA’POOHBIMU M adPOOHBIMH a30T-
¢dukcaropamu.
Onuiure xapakTepHble BHJIbI CBOOOJIHOXKHUBYLIUX IUA30TPOGOB AJIs pas3any-
HBIX THIIOB MOYB.
Ocobennoctu (hukcaruu aTMOCPEpHOTo a30Ta IMMAaHOOAKTEPHUSIMHU.
HazoBuTe 0CHOBHBIC OTIMYMS aCCOIMATUBHOMN a30T(HUKCAITNH.
Bxuan acconmaTUBHBIX a30TQHUKCATOPOB B a30THBIN OaaHC MOYB.
OTnnuust cuMOMOTHYECKOH a30ThUKCAIIMU OT APYTUX BUJIOB ATOTO MpOIEcca.
Mopdonornueckue u GU3NOIOrHYECKUE CBOMCTBA KIyOCHBKOBBIX OAKTEPUIA.
OnummTe Npouecc B3auMOJIEUCTBUS KITyOE€HbKOBBIX OAaKTEpHUil ¢ pacTeHUEM-
XO35IUHOM.
B kakoit ¢popme kirybeHbKOBBIE OaKTepun (PUKCUPYIOT a30T?
Pounb nerremorno6una st puxcaruu a3ota 0akTepou1aMu.
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31.

32,
33.

34,
35.

36.

37.

38.

39.

40.

41.
42.

10.
11.
12.
13.
14.

[lepeuncnure U yTOYHUTE CBOWCTBA KIYyOCHHKOBBIX OAKTEPHil AJIs YCIEIIHOTO
dbopMupoBaHUs a30THUKCUPYIONIETO CHMOMO3a.
3HadeHne 6000BO-pU300MATEHOTO CUMOMO03a JJIT A30THOTO OaaHca MOYB.
OxapakTepu3yiiTe MHUKPOOPraHW3MbI, pas3jiararlire OeIKOBbIE BEIIECTBA B
a’pOOHBIX U aHA’POOHBIX YCIOBHSIX.
KaxoBbl onTuMasibHbIE YCIOBHSI Pa3I0KEHUSI MOUYEBUHBI MUKPOOPTaHU3MaMu?
HazoBute Qammnmio y4€HOro, OTKPBIBIIETO HSHEPreTHUYECKUN TMpolecc,
Ha3BaHHBI XEMOCUHTE30M.
B uém 3akmouaercs npouecc Hutpudukanuu? N3 kakux aByx ¢asz oH COCTO-
ut?
KakoBbl oTnumuMTeNbHbIE 0COOEHHOCTH ACCUMMWISIIIMOHHOTO U JTUCCUMMUIISLIN-
OHHOTO MPOIIECCOB BOCCTAHOBJICHUSI HUTPATOB?
Pa3mepsl moTeph MOJIEKYJISIPHOTO a30Ta U3 MOYB B pe3yJIbTaTe MpoLecca HUT-
pudukanuu.
Ha3oBute Hanbonee pacnpocTpaHEHHBIE CBOOOJIHOXHUBYIINE a30T(UKCHPYIO-
e OaKTepuu.
Yem oTIMYAIOTCS CBOOOJHOXKHMBYILIHME a30T(UKCUPYIOLIME OaKTEpUU OT acco-
LIMAaTUBHBIX A30TPUKCATOPOB?
CumMbuoTrnyeckue a30TPUKCATOPHI U UX POJIb B HAKOIIJICHUH a30Ta B TIOYBE.
Kax nazpiBaeTcst nmpemnapat, OCHOBAHHBIN Ha UCIOJIb30BAaHUU CUMOUOTHYECKUX
KITyOCHBKOBBIX OaKTepuii?

Bonpockl kK yCTHOMY ONIpoCy 10 TemMe

«IlouBeHHasi MUKPOOHOJIOTUS»

JlafiTe ompesneseHne MOHITHIO «MHKPOOHBIE KOMILICKCHI (COOOIIECTBA) MOY-
BBI».
KaxoBa npupona sBienust anre3un (aacopOuu) MOYBEHHBIX MUKPOOPTaHU3-
MOB?
Kaxkoe 3HaueHrne UMeOT PU3NKO-XUMUYECKUE (PAKTOPHI ISl pa3BUTHS TTOYBEH-
HBIX MUKPOOPTaHU3MOB?
Yem MOXHO OOBSCHUTH (IIYKTyallil YUCICHHOCTH MHUKPOOPTaHU3MOB B MOY-
BE?
OxapakTepu3yiTe TPyl CanmpoTPOPHBIX MUKPOOPTaHU3MOB MO (HYHKIIUU
MOCJIEA0BATEIBLHOIO MOTPEOICHUS PECYPCOB TUTAHMSL.
[IpuBenure npumMepsl canpoTpodoB, OTHOCAIIUXCA K THAPOIUTHKAM, KOIHO-
Tpodam, omurorpodam.
Kakue moxazarenu onpeaemnsitoT MOBEJCHHE MUKPOOHOW MOIMYJNSALHUNA B MPH-
POIHBIX cpeaax?
[IpuBenute mpumepsl npencraButeneir K-ordbopa, L-otdopa, r-otbopa kak
AKOJIOTUYECKUX CTPATETUH )KU3HU MUKPOOHBIX TIOIMYJISIUI TTOYBHI.
OxapakTepu3yiTe MouBy Kak 3KOCUCTEMY, CIIOCOOHYIO MOAJIEPKUBATH TOMEO-
cTas.
Kakue npuHIMIIBI U KOHLIETIIMY MPUHATHI B TOUBEHHOW MUKPOOHOJIOTUN?
UYro Takoe puzocdepa u pusoriaHa’?
Uem oObsicHsieTCs «pr3ochepHbIit 3G dEeKT»?
Kakue MUKpoopraHu3Mbl MPEANOYUTAIOT ISl OOUTaHUS 30HY KOPHSI?
Cy11ecTBYIOT I MUKPOOPTaHU3MBbI, U30€Talo1e BIUSIHUS KOPHEBOW 30HBI?
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11.
12.

13.
14,
15.
16.

17.
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15.
16.
17.
18.

19.
20.

21,

22,

23.
24,

25.
26.
217,

Kak mensiercs coctaB puzochepHoit MUKpO(IOphI ¢ BO3pAaCTOM pacTeHus?
KakoBa posip MUKpO(]IOpBI 30HBI KOPHS B )KM3HU PACTCHHI?

Kakue xoHuenuuu rymycoodpa3oBaHus MPUHATHI B OYBEHHOW MUKPOOHOJIO-
run?

Kakne MuKpoOpranu3Msl IPUHUMAIOT YYAaCTUE B CUHTE3€ U PA3JI0KEHUU TYMY-
ca?

JaiiTe onpesiesieHue NOHATUSAM «3UMOTEHHAas» U «aBTOXTOHHAs» MUKPOQIIOpA.
Kakne MHKpOOpPraHM3MBI OTHOCSITCS K 3UMOT€HHOM M aBTOXTOHHOM MHKpO-
daope?

IIpuBenuTe nMpuMepsl CyKIECCUU IIOYBEHHBIX MUKPOOPIaHU3MOB B pE3yJIbTaTe
BHECEHUS] OPTaHUYECKUX U MUHEPAIBHBIX yJI00pEHUI.

CocraB NOYBEHHBIX MHMKPOOPTaHHM3MOB B pE3yJIbTaTe IPUMEHEHHs COJIOMBI,
Top(ha B KaUeCTBE OPraHUYECKUX YAOOPEHUH.

CoBpeMeEHHBIE METOAbI KOMITIOCTUPOBAHUS.

Kakue Mukpoopranuzmbl CIOCOOHBI K JAErpajaliii XUMHYECKUX CPEACTB 3a-
LIATHI PACTCHUI?

KakoBo 3HaueHne NOYBEHHON MUKPO(DIOPHI PU PEKYIHTUBALUN 3€MEIIb?

YTo Takoe MUKOPHU3a, HA30BUTE BO30YIUTENECH.

B dem 3aknroyaercs BeIrofja NapTHEPOB MPU MUKOPU3ALIUU PACTEHUIN?

6.2 IlepeyeHb BONPOCOB JJIfl IPOBEIeHUS YCTHOT0 3K3aMeHA 0 IUCIHUIINHE.

BOHpOCbI, BbBIHOCHMbIC HA 3JK3aMEH 110 JUCHHUIIJIMHE

Hcrtopust u 00bEKThI U3yUE€HUS MUKPOOUOJIOTHH.

DOTOCUHTE3 U XEMOCHUHTE3 MUKPOOPTaHU3MOB.

MukpoopraHu3Mbl 30Hbl KOPHS U TIOBEPXHOCTU PACTEHUI, UX POJIb.
NMMoOunu3anus MUHEPAIbHOTO a30Ta B IOYBE MUKPOOPTaHU3MAaMMU.
MukpoOHbIe TOMYJISLNUN TOYBBI.

MosnouyHokucnoe OpoxkeHre. MOJIOYHOKUCIbIE OAKTEPUH U UX POJIb B KOHCEPBH-
POBaHUU MUIIEBBIX TPOIYKTOB U MPU CUIOCOBAHUH KOPMOB.

Bupycs u daru.

MukpoOuosiornyeckie mporecchl Mpu CUJIOCOBAHUU KOPMOB, CO3PEBAHUU CEHa-
’ka (3epHOCEHAXKA), UX PETryJIUPOBaHUE.

bpoxenue kineTdyaTku. 3Ha4eHUE 3TOr0 Mpoliecca B MPUPOIE.

AMMoHM(UKalus MoueBUHbI. Bo30Oyautenu u xoJ npoiecca.
Mukpooprannu3Msbl, BEI3bIBAIOLINE OKUCICHHUE KUPA.
MukpoOHbIe co0O0IIecTBa MOYB PA3IUYHBIX TUIOB W (DAKTOPBI, OMPEACIISIONINE

HnX COCTaB.

BnusHue 06paboTKy MOYB HA YUCIEHHOCTh MUKPOOPTaHU3MOB M MX AKTUBHOCTb.
Hutpudukanus. 3HayeHue HUTpU(PUKALMK B IOYBE U IIPU XPAaHEHUHU HABO3a.
DKosoro-reorpapuueckue 3aKOHOMEPHOCTH PACIPOCTPAHEHHUS] MUKPOOPIaHU3-

MoB B nouBax (1o E.H. Mumyctuny).

OxkuciieHrne 3TUJIOBOTO CIUPTa B YKCYCHYIO KUCIOTY. Bo3OyauTenu u Xoj mpo-

necca.

THIIBI TUTaHNUST MUKPOOPTaHU3MOB.
Crioco0bl MOCTYIUICHUS TUTATENIbHBIX BEIIECTB B 0aKTEPHAIbHYIO KIETKY.
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34,
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36.
37.
38.

39.
40.

41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
o1.

OcHOBHBIE TPOPHUUECKHUE TPYIITBI MUKPOOPTaHU3MOB.

depMeHTBl MUKPOOPraHu3MOoB. Posb THiposia3 B )KU3HEAEATENBHOCTH MUKPOOP-
TaHU3MOB.

[Tporneccrl Tpanchopmanmu ryMmycoBbix BemiecTB. Konuemniuu rymycoo0Opa3oBa-
HUSL.

Mopddonoruueckue u (HU3HOIOTHIECKHE OCOOCHHOCTH HECUMOMOTHYECKUX a30T-
(GUKCUPYIOIIUX MUKPOOPTAaHU3MOB, UX BKJIa/l B a30THBIN OaJlaHC MOYB.
[IpeBpatieHuss MUKpOOPraHU3MaMU COEAMHEHUH CephI.

MukpoOHble OuoIpenaparhl s 3alIUThl PACTEHUN OT (PUTOMATOINEHHBIX MUKPO-
OpPraHU3MOB U HACEKOMBIX-BPEIUTEICH.

Oco0eHHOCTH CTPOEHHUS KJIIETOYHOU CTEHKH MPOKAPHUOT.

MacnsHokucioe OpoxeHue. 3HaueHue Ipolecca B MPUPOJE U CEIbCKOM XO03s1ii-
CTBE.

AMMOHU(UKaLUA OETKOBBIX COEAMHEHUH B TIOYBE.

CnuptoBoe OpoxxkeHue. Bo3Oyaurenu u xoJ mpoiiecca.

MukpoOHbIe 3eMIIey10OpUTENIbHBIE MpenapaTsl, UX OpuMeHeHue U 3(P(PEeKTUB-
HOCTb.

[Ipouecchl MOJy4eHHs] SHEPTUU MUKPOOpPraHU3MaMH (a3poOHOE JbIXaHHe, Opo-
KEHUe, aHadpOOHOE JpIXaHue). Pacxo1 sHEpruM MUKpOOpPraHU3MaAMH.

Bnusinue oprannyeckux y100peHuil Ha MUKpPOOPTaHU3Mbl U II010POANE OYBBI.
JleiicTBrEe Ha MUKPOOPTraHU3Mbl XUMUYECKUX CPEICTB 3alIUThl pacTeHuid. buose-
rpaganus NecTUUA0B MUKPOOPTaHU3MaAMHU.

OCHOBHbBIE NMPUHIMIBI U MPU3HAKU, HUCIIOJIB3YEMbIE B CHCTEMAaTHKE OaKTepHil.
OCHOBBI (PUIIOT€HETUYECKON CUCTEMATHKHU.

CriocoObI IBMKEHUS TIPOKAPUOT.

Pa3nojkeHne MEeKTUHOBBIX BELIECTB MUKpoOpraHmsMamu. BoasHas u pocsHas
MOYKH BOJIOKHUCTBIX PACTEHUH.

AcconatuBHas ¢uKcaius a3oTa.

[IponroHoBOKKCTIOE OPOKEHUE.

PacnpocTpaneHre MHKpPOOpPraHu3MoOB B Ipupoje. BnusiHue (paxTtopoB okpyxa-
IOLLEH Cpe/ibl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Henutpudukanus. Mepsl 00pbObI ¢ TeHUTpUUKaIME B TIOUBE U HABO3E.
CumOuoTtnueckas ¢ukcarusi azota. [lepcrnekTuBsl moBbIIeHUS d()PEKTUBHOCTH
nporecca.

AnieronoOyTuioBoe Opoxenue. Bo3Oyaurenu, Xo mporecca.

OkucrieHue KieT4aTku. 3Ha4eHUe B IPUPOJIE U CEIIbCKOM XO35MCTBE.

Mukopu3za pacTeHuil. 3HaueHue, BO30YIUTEIH.

MukpoOHbIe TTpenaparhl, CTUMYJIUPYIOIINE POCT PACTEHUH.

[TpyHLIMIIBI U KOHUENIUH, IPUHSATHIE B TOYBEHHON MUKPOOUOJIOTHH.

Bupouasl 1 puoHBI.

BnusHue MenumopaTUBHBIX MEPOINPUSTUN HA YMCIEHHOCTh MHUKPOOPTraHU3MOB
MOYBBI U UX AKTUBHOCTD.

['eTreporpodHas HuTpudukaiysa. 3HauyeHue, BO30YIUTEIH.

3uUMOreHHas ¥ aBTOXTOHHAas MUKPO(dIIopa rmoys.

PenponykTuBHas cTparerus NOMyJslUi MUKPOOPTaHU3MOB.

[IpeBpalieHrss MUKpOOPraHU3MaMH COEAMHEHUH JKele3a.
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[TpeBparenuss MUKpoOpraHu3MaMu coeqUHEeHu docdopa.

BnusiHre MUHEpaIbHBIX yA00PEHHI HA MUKPOOPTraHU3MbI U IIJI0JI0POJUE TIOYBHI.
CriocoObl pa3MHOKEHUS IPOKAPHOT.

CnopooOpa3oBaHue MPOKAPUOT U F3yKAPHUOT.

buonpenapaTsl Ha OCHOBE aCCOIMATUBHBIX OaKTepHil U nX 3(H(PEKTUBHOCTS.
CampotpodHbie u mapatpopHbie MUKPOOPTAaHU3MBI.

CpaBHUTENBHBIN aHAJIU3 CTPOEHUS KJIETKH MPOKAPUOT U 3YKAPHUOT.

3nadenue GUMOpUI U TUIIeH B )KU3HEACATEIBHOCTUA OaKTEpUil.

OYHKIUY IUTOIIA3MAaTHYECKON MeMOpaHbl MPOKAPHUOT.

Ponp BKTIOUEHU OaKTEepUaTbHON KIIETKH.

[{enTp HacieacTBEeHHON MHGOPMAIIMKN TPOKAPUOT U 3YKAPHUOT.

XapaKkTepuCTUKa UCKYCCTBEHHON CUCTEMATUKH MPOKAPHOT.

3HaueHue rpuOoB U IPOAIKEH B MUKPOOHOM COOOIIECTBE MOYBHI.
Mop@donornyeckne U 3KOJIOTHYECKHE OCOOEHHOCTH MHKPOCKOMHYECKUX BOJO-
pOCIIEN ¥ MPOCTEUIIIHNX.

B3auMoOoTHOIIEHUS MUKPOOPTaHU3MOB B PUPOIHOM CpeJie.

[IueBbie TOTPEOHOCTH MUKPOOPTaHU3MOB.

Oco0eHHOCTH pa3IMYHbIX IyTEH MOJIYYEHHUs] TUPOBUHOIPATHON KUCTIOTBHI.
brocuHTe3 pa3InyHbIX BEIECTB MUKPOOHOM KIIETKH.

®da3bl UKIIA Pa3BUTHUS KYJIbTYpPbl OaKTEPHil.

[Ipouieccol OpoxkeHus:, Bei3biBaeMble OakTepusimu poaa Clostridium.

OxuciieHre yrieBoA0B U yIiIeBOJOPOJI0B MUKPOOPTraHU3MaMHu.

[Ipouecchl pa3noKeHuss FeEMULIEIUIIONIO3b] U JINTHUHA MUKPOOPTraHU3MaMHM.

Poib MUKpOOPTraHU3MOB B KPyTOBOPOTE a30Ta B ITOYBE.

XapakTepucTrKa U BUJI0Bas CIEIIM(PUIHOCTh KITyOCHHKOBBIX OAKTEPUH.
OcHOBHBIE CTaIMU WHDUIIMPOBAHUS PACTCHUS KIYOEHBKOBBIMU OaKTEpUSIMHU-
CUMOHOHTaMH.

CBoiicTBa KIIyO€HBKOBBIX OakTepuil pu (hOPMUPOBAHUM A30T(HUKCUPYIOIIEH ac-
COLIMALINH.

bakTepun-cuMOMOHTHI HE 00OOBBIX PACTEHU.

MeTtonbl onpesesieHns YUCIEHHOCTH, COCTaBa U aKTUBHOCTH MMOYBEHHBIX MUKPO-
OpraHU3MOB.

MukpoOuosornyecKkue acreKThl pa3InYHbIX CIIOCOOOB XpaHEHUs HaBO3a.
MukpoOuosornyeckue cTagui KOMIIOCTUPOBAHUSI OPTAHUYECKUX OTXO/I0B.
Muxkpobuonornyeckas Tpanchopmariis IeCTUITUIO0B B IIOYBE.

Brnusane smu@uTHBIX MUKPOOPTaHU3MOB HA JKU3HEACSATEIHLHOCTh PACTCHUU WU
XPaHEHUE TUIOA0B U OBOILEH.

Mukpobuomnorus opranndeckux ynoopenunii. Comoma, Topd, KOMIOCT.
MukpoOHoIoTHYeCKUe aceKThl IPU BOASHOW U POCSHOW MOYKE JTyOOBOJIOKHHU-
CTBIX PACTEHUM.

Bubl cum6103a MUKPOOPTaHU3MOB C PACTEHUSIMHU.

B3auMooTHOIIEHUS MUKPOOPTaHU3MOB MEXKy COOOM M BBICIIMMU OPTaHU3MaMHU.
CumOuM03, aHTarOHU3M U JIpyTue (POpMmBbI.

3nauenue pabot C. H. Bunorpaackoro u B. JI. OMensiHCKOTO 17151 pa3BUTHS MUK-
poouonoruu. Otkpeitus . . UBanosckoro u 1. 1. Meunukosa.
CrnopooOpa3zoBanue y OakTepuil, CTaauu 00pa3oBaHus YHAOCIOP.
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90. LluTonna3zma OakTepuanbHOM KiIeTKH. bakTepranbHblii TeHOM.

6.3. Onucanne nmokasareseil 1 KpuTepueB KOHTPOJISl YCIIeBA€MOCTH, ONIUCAHUE
IIKAJ OlleHMBAHUS.

6.3.1 OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI YCIIEBAE€MOCTH

OO6mast sK3aMeHaIlMOHHAs OlEHKAa OTBETA CKJIAJIbIBAETCS U3 TPEX OILIEHOK I10
KOKJIOMY M3 TpEX BOINPOCOB OWJIETa M SIBJISETCS UX CPEAHUM apU(PMETUYECKUM C
OKpPYTJICHHEM B CTOPOHY yMeHbIeHus. [Ipu Hanuuuy no oAHOMY U3 BOMPOCOB OuIIe-
Ta OLIEHKU «2» (HEYIOBJIETBOPUTEIHLHO) 00IIAA IK3aMEHAIMOHHASI OLlEHKAa BbI-
CTaBJISAETCH «2» (HeyA0BJETBOPHUTEIBLHO).

OneHka OTBETOB MPOU3BOAUTCS MO MATUOATUIBHOM IIKAJ€ U BBICTABISETCS CO-
IJIaCHO KPUTEPUSIM, PUBEACHHBIM HUMKE

1. OueHka «5» (0TJIMYHO) CTABUTCH €CJIU:

o [TonHO packpbITO coAepKaHWe MaTepHuayia OWiIeTa: UCUYEPIBIBAIOIINE U
apryMEHTUPOBAHHbBIE OTBETHI HAa BOIIPOCHI B OMIIETE.

o Marepuan U310KEH TPaMOTHO, B OIPEIEICHHON JIOTUYECKOM MOCIEN0-

BaTCJIBbHOCTH, HC Tpe6yeT JOITOJIHHUTCIIBHBIX HOHCHGHHﬁ, TOYHO HCIIOJB3YCTCA TCP-
MHHOJIOI'UA.

o JleMoHCTpUpyIOTCS TITyOOKHE 3HAHUS JUCHUIUIUH CIEIUaTbHOCTH.

o Jlanbl 000CHOBaHHBIE OTBETHI Ha JOMOJHUTEIBbHBIC BOIPOCHI MPEIo/ia-
BaTesl.

2. Ouenka «4» (XOpouo) CTaBUTCS €CJIN:

o OTBeTHl Ha MOCTABJIEHHBIE BOMPOCHI B OWJIETE W3JIaraloTCs CHUCTEMaTH-
3UPOBAHO U MOCIEI0BATEIBHO.

o JleMOHCTpUpYyeTCST YMEHHUE aHAIM3UPOBATh MaTepuas, OJHAKO HE BCE

BBIBOJIbI HOCSIT apTyMEHTUPOBAHHBIN U JI0KA3aTEIbHBIA XapakTep, B U3JI0KEHUH J10-
NYyIIEHbl HeOOJbIINE MPOOeIbl (HETOYHOCTH), HE UCKAa3UBILIUE COJEPKAHUE OTBETA.

o Marepuas u3naraercss yBEPEHHO, B OCHOBHOM IpPaBWIBHO JIaHBI BCE
OIPEEIICHNS U TIOHATHUSA.

o [Ipy oTBETE HA JONOJHUTENBHBIE BOIPOCHI MTPENOAABATEINS MOJHbBIE OT-
BETHI JJaHbI TOJIBKO IIPY MOMOILX HABOASIIUX BOIIPOCOB.

3. Ouenka «3» (YI10BJI€TBOPUTEJIbHO) CTABUTCS €CJIU:

o HemnonHo mnu HemocneaoBaTeabHO PACKPBITO COAEPKAHME Marepuala,
HO MMOKa3aHo 00I11ee MOHUMaHKe BOMpoca.

o Wmenuch 3aTpyAHEHUS WM JOIMYIICHB! OMIMOKW B ONpPEAEICHUHN MOHS-
THW, UCTIOJIb30BAHUHA TEPMHUHOJIOIMH, UCIIPABIICHHBIE I10CIIE HABOISAIINX BOIIPOCOB.

o JIeMOHCTpUPYIOTCSI TTOBEPXHOCTHBIE 3HAHWS AUCUUILIMH CHEHUATBHO-
CTH; UMEIOTCA 3aTPYIHEHUS C BBIBOJAMH.

o [Ipn oTBETE Ha JOMOJHUTENIBHBIE BOIIPOCHI MPENOAABATENS OTBETHI J1a-
IOTCS TOJIBKO IIPY IIOMOIIXA HABOJSIIUX BOIIPOCOB.

4, Ouenka «2» (HeyA0BJIEeTBOPUTEIbHO) CTABUTCS €CJIM:

o Martepuan u3naraercsi HEmocaeI10BaTENbHO, COMBUMBO, HE MPECTABIISAET

ONPEAEIEHHOW CUCTEMBbI 3HAHWW MO AUCHHUIUIMHE, HE PACKPBITO €r0 OCHOBHOE CO-
Jep KaHue.
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o JlomytieHsl TpyObIe OMMOKK B OMPECTICHUSIX U MMOHSATUSAX, TTPU UCIIONh-
30BaHUM TEPMHUHOJIOTUH, KOTOPBIE HE UCIIPABJICHBI MTOCIIE HABOJSAIINX BOIIPOCOB.

o I[GMOHCTppreT HC3HAHNC M HCIIOHMMAHHC CYIICCTBA 3K3aMCHAIIMOH-
HBIX BOIIPOCOB. He JaHbl OTBCTBI HAa JOIIOJIHHUTCIBHBIC HWJIM HABOIAIINEC BOIIPOCHI
MMpCroaaBaTcClid.

[Ipu BeICTaBICHUH OLIEHKH, OCOOCHHO HEYI0BIETBOPUTEIILHOM, IPETOJaBaTEh
OOBSCHSET CTYJACHTY HEJIOCTaTKU ero oTBeTa. MakTopoM, BIUSIONIMM Ha CHUKEHUE
OLIEHKH OTBETA, SIBIACTCS TAKKE MaJorpaMOTHas Pedb C MCIOJIb30BAHUEM >KAPTOH-
HBIX U IMPOCTOPEYHBIX BBIPAXKECHUIN, HEYMEHUE MMPABUIIBHO MOJIb30BATHCS TEPMUHAMMU.

[Ipu AOTIOMHUTEIBHON CaMOCTOSITEIbHON paboTe HaJ MaTepHaioM Kypca BO3-
MO>KHO TIOBBIIIICHUE KAY€CTBA BHITIOJHEHHUS YICOHBIX 3aTaHHM.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE o0ecnevyeHre JUCHUIINHbI
«MuxpoouoJiorus»

7.1 OcHOBHAas1 JIUTEpaTypa
1. Emuer, B.T. MukpoOuonorus : yueOHuk i By3oB/ B.T. Emies,

E. H. Mumyctun. — 8-e wusm., ucnp. u gomn. — Mocksa : M3matenscTBo Opaiit,
2023. — 428 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-06081-2. — Tekcr :
anekTpoHHbI //  OOpazoBarenbHas t1atdopma IOpaiit [caiit] — URL:
https://urait.ru/bcode/510779

2. Hetpycos, A. 1. MukpoOuonorusi: Teopust u npaktuka B 2 4. Yacts 1 : yueo-

Huk 11 By3oB / A. U. Hetrpycos, U. b. KotoBa. — Mocksa : M3narensctBo FOpaiit,
2023. — 315 c. — (Bwicmiee ob6pazoBanue). — ISBN 978-5-534-03805-7. — Teker :

eKTpoHHbI //  OOpazoBatenpHas Tuiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/510995
3. Hetpycos, A. 1. MukpoOuonorusi: Teopus U npakTuka B 2 4. Yacts 2 : yuel-

Huk ais By3oB / A. W. Hetrpycos, U. b. KoroBa. — Mocksa : M3narensctBo IOpaiir,
2023. — 332 ¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-534-03806-4. — Texker :

anekTpoHHbI //  OOpazoBarenbHas 1uatdopma IOpaiit  [caiit] — URL:
https://urait.ru/bcode/512707
4. Owmensuckuit, B. JI. Kparkuii kypc oOmield ¥ MOYBEHHOW MHKpOOHOJIOTHH /

B. JI. Omensackuit. — Mocksa : M3parensctBo FOpaiit, 2023. — 173 ¢. — (AHTO-
norust meiciin). — ISBN 978-5-534-11338-9. — Texkct : anexTpoHHsIi // O6pa3oBa-
tenbHas maTgopma KOpaiir [caiit]. — URL.: https://urait.ru/bcode/518230

7.2 JlonoiHUTE/ILHAA JIUTEPATYypa
1. Kopoctenéna, JI. A. OCHOBBI HKOJIOTHH MUKPOOPTAaHU3MOB : y4eOHOE mocooue
/ JI. A. Kopoctenéna, A. I'. KomaeB. — Cankr-IletepOypr : Jlans, 2022. — 240 c. —
ISBN 978-5-8114-1400-0. — TekcT : onekTpoHHbIN / JlaHb : AJIEKTPOHHO-
oubnmoteunas cucrema. — URL: https://e.lanbook.com/book/211103
2. Omnpenenurenb MaTOrEeHHBIX U YCIOBHO naTtoreHHbix rpudoB [Tekct] / J. Car-
ToH, A. ®@oteprwiui, M. Punansau; Ilep. ¢ anrn. K. JI. Tapacosa, FO. H. KoBasnesa,
nox pen. . P. lopoxkoBoit. - M. : Mup, 2001. - 468 c. : ui. - bubnuorp.: c. 447-
450.- CnoBaps TepMuHOB: c.451-454.-Vka3. natuH. Ha3BaHU rpudoB: ¢.457-463. -
[Tep. u3a. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill, M.
G. Rinaldi.
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3. [lan¢unosa, O. ®. DusnoNOrUs PaCTEeHUH C OCHOBAMU MHKPOOHOJIOTHH :
y4eOHUK U mpakTukyM s By30B/ O. @. [landunosa, H. B. [lunpmmkoBa. — 2-¢
u3., uctp. — Mocksa : UznarensctBo FOpaiit, 2023. — 183 c. — (Bricmee oOpa-
3oBanue). — ISBN 978-5-534-15812-0. — Texkcr : anekTpoHHbIH // OOpa3oBaresb-
Has mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509813

4. ®apuues, A. T. [lousennas mukpooduonorus / A. T. @apuues, A. X. Ko3sipes,
A. A. CabanoBa. — Camnkrt-IlerepOypr : Jlanb, 2022. — 140 c. — ISBN 978-5-507-
44484-7. — TeKcCT : 2JEKTPOHHBIN // JlaHb : 3JeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/260831

7.3 MeTonnueckne yKa3aHusi, peKOMEHIALUM M IPYyrue MaTepuajbl K 3aHATHAM
1. [Ipu npoBeneHnn 1a060pPaTOPHBIX pabOT HEOOXOIUMO CTPOTO COOIIOJAThH IMpa-
BUJa TEXHUKU OE30MAaCHOCTH IpH paboTe B MUKPOOMOJIOTHYECKOMN JabopaTtopuu,
yKa3aHus IpenojaBaTesiei 1 1JaOOpaHTOB Kadephl.

2. Pabouas TeTpanap 175 1a00paTOPHBIX 3aHATUH 1O AUCHUIUIMHE «MuKkpoOHnono-
rus». M.: Llentp oneparusHoil nonurpadpun PI'AY-MCXA nmenun K.A. Tumupszesa,

2016.

3. CII 1.3.2322-08 be3zonacHoCTh pabOThI ¢ MUKPOOpPraHu3MaMu 3 - 4 Tpynmn mna-
TOT€HHOCTH (OMMACHOCTH) M BO30YAUTEISIMU Mapa3uTapHbIX 00JIe3HEH

4. ®I'OC BO no Hamnpasnennto 35.03.03 «ArpoxuMust ¥ arponIOYBOBEICHUAEC)

5. OIIOIT BO no nanpasnenuto 35.03.03 «Arpoxumusi U arporioO4BOBEACHUEY

6. VYyeoOnsiii mian no HampasieHuio 35.03.03 «Arpoxumusi U arpornoyBOBe/Ie-
HUE»

8. Ilepevennb pecypcoB HHPOPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «H-
TePHeT», He0OXOAUMbIX /IJIS OCBOECHHS TUCHUILTUHBI « MUKPOOHOI0THSD)
1. EBpaszuiickuii  HanmoHanbHBIM  yHuBepcutrer uM. JLH. T'ymunena
http://www.enu.kz/ru/— Pexxum noctyma cBoOOHBIN, 3. pyc, Ka3, aHr
2. Unrepuer-xkypHan «BioMed Central» http://www.biomedcentral.com/ — Pe-
KM JIOCTyTia CBOOOAHBIN, 3. aHrI.
3. Unrepuet-xkypHan «BioMedNet» http://www.bmn.com/ — Pexum noctymna
CBOOOJIHBIN, 3. aHTI.
ITpoekt «Bcst 6uonorus» http://sbio.info/ — Pexxum noctymna cBoO601HBIN
Pocculicknii  XxuMuKo-TexHU4Yeckuid yHusepcurer um. .M. Menneneea -
http://www.muctr.ru/ - Pesxum 1octymna cBoOOOIHBIM
6. ®I'BY Poccenpxosuentp http://rosselhoscenter.com/ — Pexxum goctymna cBo-
OO THBII
7. Hayunass onexktponHas Oubimmoreka eLIBRARY.ru OOO «PYHOby» -
http://elibrary.ru - Pexxum mocTyna cBOOOAHBIH (C perucTpariueii)
8. Dnextponnas 6ubnmoreka MI'Y [OnekrponHHslii pecype] - Pexxum mocryna:
http://www.pochva.com/?content=1 — Pexwum gocTymna cBOOOHBIIH

o b

8.1 Ba3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBbI
ATpOIIONCK, TOJHOTEKCTOBAas Oa3a JaHHBIX HHOCTPaHHBIX KypHaioB Doal, mo-
uckoBbie cucteMbl Rambler, Yandex, Google, https://ru.wikipedia.org
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http://www.pochva.com/?content=1
https://ru.wikipedia.org/

9. Onucanue MaTepUATbHO-TeXHNYECKOH 0a3bl, HEOOXOAUMON JJIA OCYIIECTB-
JIeHHs1 00pa30BaTeJbLHOI0 Mpouecca no Aucuuivinae « MuKpoounoorus»

JUIsl IEKIMOHHOTO Kypca HEeoOXOJMMa KOMITBIOTEPHAs] TEXHUKA C MYJbTUME-
TUAHBIM 00€CTIEUEHHUEM.

Jlyis ipoBenieHus 1abopaTOPHBIX 3aHATHH MO TUCHUIUIMHE HEeoOXoauma abo-
paTopusi, OCHAILEHHAsI Ia30 -1 BOAONPOBOIOM, BEHTWIALMEH, Y D-1aMIiamu s cTe-
PUIM3aLMU TIOMEIIEHUHN, TAMUHApaMU U MUKPOOHOJIOTHYeCKUMU OOKCaMH, CTEPUIIU-
3aIIMOHHOM TEXHUKON (aBTOKJABbI, CTEPUJIM3AIlMOHHBIE IIKadbl), TepMOCTaTaMH,
aHa’pocTaTaMH, CBETOBBIMU MHUKpOCKONamu, xpomarorpadamu, pH-merpamu, mei-
KepaMHu, BOJSHBIMU OaHSIMH, TECT-CUCTEMaMU ISl UJICHTU(DUKALIMA MUKPOOPTaHU3-
MOB, JIa0OpaTOpPHON TOCYJ0M, MOCYJOMOCUHON MAIIMHOW, NTUCTUIUISITOPOM, XOJIO-
TUIBHUKAMHU TSI XpaHEHUs KOJUIEKIIMA MUKPOOPTaHU3MOB M 00pa3iioB U HEOOXOIu-
MBIMU pEaKTHUBAMU JJI MPUTOTOBJICHUS MUTATEIbHBIX Cpel, HAOOpOM KpacuTesei,
KOMITBIOTEPHAS] TEXHUKA C MYJIbTUMEIUUHBIM obecniedenremM. Kpome 3toro, HeoOXo-
JMMa KOJUIEKUHUS KYJIbTYP MUKPOOPTraHM3MOB M KOMITBIOTEpHAs TEXHUKA C MYJIbTH-
MEIUMHBIM 00€CIIEUCHUEM.

OOyueHue Jaul] ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/10POBBSI OCYILECTBIISETCS
C IPUMEHEHHEM CIIEYIOLIEro CIEeNUaIbHOro 00OpyAOBaHUs: a) AJIA JUL C Hapylle-
HUEM CiIyXa (aKyCTHYECKHE KOJIOHKH, MYJIbTHUMEIUUHBIA TPOEKTOp); O) A JHI C
HapyIIEHUEM 3peHUs (MYJIbTUMEIUUHBIN POEKTOP: UCIOJIb30BAHUE MPE3CHTALIUN C
YKPYIMHEHHBIM TEKCTOM).

Tabnuua 7
CBeneHus 00 00ecrie4eHHOCTH CIeNNATN3MPOBAHHBIMY ayAUTOPUSIMHU,
KaOMHeTaMMu, JJa00pPaTOPUSIMH

HaunmeHnoBaHue crienuaaIbHBIX OMeILe-
HMI U IOMelleHMil I caMocTosITeNIb- | OCHalleHHOCTH crenualbHbIX MOMelleHHii U 1o-
HOM padoTsl (9 yueOHOro Kopmyca, MeIleHUH JJIs1 CAMOCTOATEIbHOH padoThI

Ne228, 229, 231 ayauropuu)
1 2

Kopr. Ne 9, ayn. 228 1. Muxkpockon JIOMO 4 mr. (MuB. Ne 553890/16,
Mus. Ne 553890/17, Mus. Ne 553890/18, Mus. Ne
553890/19).

2. Muxkpockon «AxBenon» 15 mt. (MuB. Ne
558457/29, NuB. Ne 558457/30, uB. Ne 558457/31,
WuB. Ne 558457/32, uB. Ne 558457/33, NHB. Ne
558457/34, NuB. Ne 558457/35, uB. Ne 558457/36,
WuB. Ne 558457/37, uB. Ne 558457/38, NHB. Ne
558457/39, NuB. Ne 558457/40, uB. Ne 558457/41,
WuB. Ne 558457/42, Nus. Ne 558457/43).

3. Tepmocrar 6uonorudeckuit BD 115 2 mt. (UHB.
No 558444/4, NuB. Ne 558444/5).

4. Becsl Texuuueckue 3ekTponnsie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/3).

5. MuKpoOHOJIOTHUECKUI TPOOOOTOOPHHK BO3TyXa
[TV 16 1 mr. (558453/1).

6. Beimsxuoi mikad 1 mr. (MuB. Ne 558626/2).

7. JJamunapusiit 6okc BJI-22-600 1 mr. (MuB. Ne
558459/1).
8. IlIxad mast xpanenust peaktuBoB 1 mr. (MuB. No
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558623/4).
9. Crynpa 13 mr.
10. Ctonsi 15 mir.

Kopm. Ne 9, ayn. 229

1. Mukpockor JIOMO 10 wr. (MaB. Ne 553890/5,
Hus. Ne 553890/6, us. Ne 553890/7, Nus. Ne
553890/8, MuB. Ne 553890/9, Nus. Ne 553890/10,
HusB. Ne 553890/11, Mus. Ne 553890/12, Mus. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Mukpockon «AxkBenon» 14 wt. (MuB. Ne
558457/15, NuB. Ne 558457/16, uB. Ne 558457/17,
Hus. Ne 558457/18, 1Nus. Ne 558457/19, Mus. Ne
558457/20, NuB. Ne 558457/21, NuB. Ne 558457/22,
Hus. Ne 558457/23, us. Ne 558457/24, Nus. Ne
558457/25, us. Ne 558457/26, 1us. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonorudeckuiit BD 115 3 m. (MHB.
Ne 558444/1, NuB. Ne 558444/2, Nns. Ne 558444/3).
4. Becwl Texunueckue daekrponnsie SPU 401
OHAUS 1 mt. (MuB. Ne 35078/2).

5. MukpoGuonorudyeckuiit mnpoO0OTOOPHUK BO3IyXa
ITY 1B 1 wr. (MaB. Ne 558453/2).

6. Uudpakpacuas ropenka Bacteria safe 1 wr. (Mus.
No 558456).

7. llpubop BakyyMHOTO (pUIBTPOBAHMUS JJIsl aHAJIHM3a
BOJIbI (BakyyMHast ctanmusi) [IB® 35/3b 1 mr. (UHB.
No 558454).

8. Jlamunapusrit 6okxc BJI-22-1200 1 . (MaB. Ne
558451/2).

9. llIxad nns xpanenust peaktuBoB 1 mT. (MHB. No
558623/2-3).

10. Crynbs 13 .
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Koprm. Ne 9, ayn. 231

1. Mukpockom JIOMO 4 m. (MuB. Ne 553890/1,
NuB. Ne 553890/2, UuB. Ne 553890/3, Nus. Ne
553890/4).

2. Muxkpockon «AkBenon» 14 mr. (MHB. Ne
558457/1, NuB. Ne 558457/2, uB. Ne 558457/3, Uus.
No 558457/4, uB. Ne 558457/5, us. Ne 558457/6,
Hus. Ne 558457/7, us. Ne 558457/8, Nus. Ne
558457/9, uB. Ne 558457/10, NuB. Ne 558457/11,
Hus. Ne Unas. Ne Muas. Ne 558457/12, UuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmocrar Ouonoruyeckuit BD 115 1 wt. (MuB.
No 558444/4).

4. MukpoOuosornueckuii mpoO0OTOOPHUK BO3IyXa
ITY 1B 1 mr. (M. Ne 558453/1).

5. Becwl Texanueckue aekTporasie SPU401
OHAUS 1 mrr. (MuB. Ne 35078/1).

6. Berrspxroi mkad 1 mr. (Mus. Ne 558626).

7. lllkad BaHAAaTOYCTOWYUBBIH 1 1IIT.

8. MynbpTuMenuiHbIi npoexTop 1 mir.

9. llIxad nns xpanenus peaktuBoB 1 mT. (MHB. No
558623/1).

10. Crynps 13 mrT.

11. Croapi— 17 .

LlenTpanpHast HaydHast OMOIMOTEKa UMEHU
H.N. XKenesnosa YnrtanbHelii 31 Iepuouye-
CKUX u3aanuii (kabd. Ne 132)

Komnerorepsl — 1 mt. Cromnsl — 28 mit. [lepuoauue-
CKH€ U3/IaHusl B OTKPBITOM foctyrne Wi-fi

IlentpanbHas HayuHas OMOIMOTEKAa UMEHU
H.N. XKeneznoa KoMnbroTepHBIN YATAIIB-
HBIH 3211 (kab. Ne 133)

Kowmmerorepsr — 17 mt. Ctomsl — 28 mT. YuyeOHas iu-
TepaTypa B OTKPBITOM JIOCTYIIE

HentpanpHas HayuHast OUOIMOTEKA UMEHU
H.N. ’)KeneznoBa KomnbroTepHbIi YnTab-
HbIH 3a11 (kab. Ne 144)

Kommnbrotepst — 20 wmt. Crosnbl — 39 mr. Wi-fi

IlentpanbHas HayuHas OMOIMOTEKAa UMEHU
H.N. Keneznora CripaBouHo — Oubm0-
rpapuueckuit oraen (kad. Ne 138)

Komneroreps! — 2 mt. Crosel — 13 . CipaBo4HbIe
u 6ubnrorpaduueckre u3JaHus B OTKPHITOM J0CTY-
ne Wi-fi

[lenTpanbpHas HaydyHast OMOIMOTEKA UMEHU
H.U. XKene3znosa Xosn 2 aTaxka (3an Tpa-
JTUIIMOHHBIX KaTaJIOTOB)

Crombl — 8 mr. Wi-fi

[lenTpanpHas HaydyHast OMOIMOTEKA UMEHHU
H.N. Xene3znosa Otnen OuGIMOTEYHOTO
00CTyKUBaHUS 110 HAIIPABJIEHUIO MEXaHH-
KU 1 DHEpPreTUkKH (27 yd. kopiyc) Ynrans-
HBIH 3a11 (kab. Ne 202)

Kommnsrorepsl — 4 mt. Cronsl — 12 mr. CipaBouyHble
u bubnmorpaduyeckue u3ganus, yueOHas JuTepary-
pa B oTKpbITOM jgoctyre Wi-fi

[lenTpanpHas Hay4dHast OMOIMOTEKA HIMEHH
H.N. XKenesznosa Otaen 0nGIMOTEUHOTO
00CTyKUBaHUS TI0 HAITPABICHUIO TTPUPO-
1000ycTporcTBO (28 yu. kKopmyc) Y4ueOHbIi
YUTAIBHBIN 321 (kab. Ne 223)

Komnbroteps! — 3 mt. Cromnsl — 15 mt. CipaBouHbIe
u 6ubnmnorpaduyueckre u3gaHus, NeprUoIuKa B OT-
kpbITOM foctyne Wi-fi

IlenTpanpHas HaydHast OMOIMOTEKA UMEHU
H.N. Xenesznosa OTnen OuOIHOTEIHOTO
00CITy’)KHBaHUS 110 HAITPABICHHUIO ITPHPO-
1000ycTporcTBO (29 yu. kopmyc) Hayunsrit
YUTATBHBIN 31 (Kab. Ne 123)

Kommnerorepsr — 13 mt. Ctonsl — 45 mwt. CipaBoyHbIE
u 6ubnmorpaduyeckue U3gaHus, MIEPUOANKA B OT-
kpsiToM goctyme Wi-fi
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OoOmexutre Ne8. KomHuara Jj1s caMOIIOI- TeneBuzop, 1ocka, OONBIION CTON Ha 12 YenoBek,

T'OTOBKH CTYJIbA
9.1 My3eiiHble LITAMMbI MUKPOOPIaHU3MOB

1. Micrococcus agilis 2. Proteus spp.
3. Bacillus subtilis. 4. Aspergillus fumigatus.
5. Candida albicans. 6. Bacillus mycoides
7. Candida Kkrusii 8. Pseudomonas fluorescens.
9. Leptothrix ochracea 10.Erwinia herbicola
11.Streptococcus spp. 12.Esherichia coli 3254
13.Exphiala nigra. 14.Esherichia coli M-17
15.Clostridium spp 16.Bacillus spp.
17.Streptococcus lactis 18.Sarcina flava
19.Azotobacter chroococcum 20.Streptomyces chromogenes
21.Nocardia rubra 22.Saccharomyces cerevisiae
23.Candida kefiri 24.Schizosaccharomyces pombe
25.Rhizopus stolonifer 26.Clostridium butyricum

10. MeToguyeckne peKOMEHAAMHU CTYAEHTAM 110 OCBOCHHIO U CHUIIIUHBI

3aHATHA [0 JUCUUIUIMHE IMPOBOJAATCSA B CHEIUAIBHO 000pyA0BaHHOM jJabopa-
Topun. Jlyig nomycka K MPOBEACHMIO J1a0OpaTOPHOTO 3aHATUS YyYallluecs JIOJKHBI
OBITh 03HAKOMJIEHBI C TEXHUKOW 0€30MMaCHOCTHU U MpaBUjIaMu pabOThl B MUKPOOHOJIO-
rudyecko jgaboparopuu. Ha Bcex 3aHIATHSX CTYJIEHTHI 00s13aHbl OBITH B O€JIBIX Xaja-
Tax, KaXIbli MMEeT CBOe pabouee MECTO, OCHAIICHHOE BCEM HEOOXOJIUMBIM IS
npoBeneHus 1adopatopHoro 3anatus. Pabora B nabopatopuu TpeOyeT BHUMAHUS U
aKKypaTHOCTH. Y4Yaliuecsl Mocje BBIMOJHEHUs PaOOThl, 3aHOCAT MOJIyYEHHBIE pe-
3yJbTaThl B pabouyto TeTpasib, 0QOPMIISIOT UX B COOTBETCTBUU C MPEIbABISIEMbIMU
TpeOOBAHUSIMHU, MOCIIE YET0 3aUUIIAI0T padoTy y NpenogaBaTess.

CnoXHOCTh YCBOEHHS MaTepuaja JUCHMILIUHBI 3aKI04aeTcs B O0JIbIIOM 00b-
emMe uMH(OpMaIUU, KOTOPYI0 HEOOXOIMMO 3allOMHHATH (JIATUHCKUE Ha3BaHUs, (Hu-
3UOJIOTMYECKHE OCOOEHHOCTH, paclpoCTpaHEHHE B MPHUPOAE, MOPQOJOTUIO U T.1.)
NO3TOMY YCBOEHHME MaTepHasia JHUCLUILIMHBI JTOJHKHO MPOUCXOAUTH NOCTENEHHO U
HENPEPBIBHO OT 3aHATUA K 3aHATHIO. OT U3yueHUs: CBOMCTB U OCOOCHHOCTEH MUKPO-
OpPraHU3MOB K TIOHMMAaHUIO X POJIU B OMOC(epe U KU3HU YETTOBEKA.

10.1. Buasl u (popmMbI 0TPAOOTKH NPONMYIIEHHBIX 3aHATHH

CtyaeHT, IponmyCTUBIINI 3aHsITHE, 00sA3aH B JIBYXHEACJIbHBIH CPOK BO BHE-
YpPOYHOE BpeMsi, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BHIMOIHUTH MPOIYIIEH-
Hoe JI3. J{1st 3Toro Heo0X0IMMO CaMOCTOSTENIbHO TPOPAd0TATh MPOIMYLIEHHYIO TEMY,
otpaboTtarts JI3 u 3amuTuTh paboTy y nexypHoro npenogasatesns. [locie storo cae-
JaTh COOTBETCTBYIOIIYIO 3alKCh B )KypHAJIE M0 y4eTy OTpaOOTaHHBIX 3aHATHH.

[Ipu HEBO3MOXKHOCTHU OTPAOOTATh 3aHATHE B PEKOMEH]IyEMbIE CPOKHU, CTYJIEHT
MUIIET KOHCTIEKT U 3arojHsIeT B paboyeil TeTpaau TabauIlbl, OTHOCAIIUECS K MPOIY-
IICHHOHN TeMe, 3aTeM 3aluIlaeT padoTy y MpernogaBaTes.

11. Meroau4yeckne peKOMEHIANH MPENOAABATEISIM M0 OPraHU3alUU 00y4de-
HHUSA MO JUCIUIIINHE
JIsist ocBOeHUST TAOOPATOPHBIX 3aHATUH MO NUCIHUIUIMHE HEOOXOIUMO NIETTUTh
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CTyZeHTOB Ha HeOonbiue rpynmnsl (10-12 yenosek) mist o0ecneueHus 6€30MacHOCTH
IPOBOAMMBIX PAaOOT U MOBBIIIEHUS KaYeCTBA OOYUCHHS.

C uenpio co3anus ycioBui uist ooecnedeHus 3QpPEeKTUBHOTO UCTIOIb30BAHUS
y4eOHOT0 BPEMEHHU, JaHHBIC TPYIILI Ha 3aHATUSAX ACNATCSA Ha Opuraisl mno 2-3 yeno-
Beka. Pabora Opuragamu co3daeT YCIOBHs Ui OJHOBPEMEHHOTO BKJIIOYCHHS B
y4eOHBI TMPOIECC BCEX CTYJIEHTOB 0€3 MCKIIOUEHHs, MPOUCXOJUT COBMECTHAs IO-
3HaBaTeNbHAs JEATEIbHOCTD, CO3/1AETCS cpesia 00pa30BaTEIbHOIO OOIIEHUS U pealu-
3yeTcsl MPUHIUI OOpaTHOM CBSI3U.

12 OcobOenHOCTH peayu3anum JUCHUIINHBI J1JI HHBAJIUIO0B U JIUIL C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

[Ipodeccopcko-nieqarorndeckuii CocTaB 3HAKOMUTCS € TICUXOJI0T0(U3UOTIOTH-
YECKUMHU OCOOCHHOCTSIMHU OOYyYaroIUXCs UHBAJIUIOB U JIML C OTPAaHUYEHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbSI, UHJIMBUIYATbHBIMHU MPOTpaMMaMy peaOUIUTAIIUU UHBAJIH-
noB (mpu Hanmuuuu). [Ipy HEOOXOAUMOCTH OCYIIECTBISETCS JOMOJHUTENIbHAS TO/-
Jep’KKa IMPENoJIaBaHus MCUXO0JOTaMH, COUUAIBHBIMU PAaOOTHUKAMH, MPOLIEAIIUMHU
MOJATOTOBKY ACCUCTEHTAMH.

B cooTBeTCTBUM C METOOUYECKMMHU pekomeHAanusMu MuHoOpHayku PO B
Kypce MpeanoJiaraeTcsi UCHOJIb30BaTh COUATBHO-AKTUBHBIE U PE(IECKCUBHBIE METO-
Jbl OOYYEHHMSI, TEXHOJOTUH COLIMOKYJIBTYPHON pEeadMIMTALIMK C LIETbI0 OKa3aHMs I10-
MOIIY B YCTAHOBJIEHUH MOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUM C IPYTHUMU CTY-
JNEHTAMM, CO3/IaHUU KOMQOPTHOTO MCUXOJOTMUYECKOro KiIuMaTa B CTYJIEHYECKOU
rpynne. [logbop u pa3paboTka y4eOHBIX MaTEpPHAIOB MPOU3BOISATCA C YYETOM
MPEIOCTaBIICHUSI MaTepHalia B Pa3IuYHbIX (opMax: ay/uaabHOM, BU3yaIbHOU, C HC-
M0JIb30BaHUEM CHEIMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILIMOHHBIX CUCTEM.

CornacHo TpeOoBaHMM, ycTaHOBIEHHbIM MuHoOpHayku Poccun k mopsiaky
peann3anuyu 00pa30BaTENbHON AESITENbHOCTH B OTHOIIEHWM WHBAJIMIOB U JIMIL C
OB3, He00X0IUMO UMETH B BUJTY, YTO:

1. nHBaM bl U Jimia ¢ OB3 no 3peHuto MMEIT MpaBo MPUCYTCTBO-

BaTh HA 3aHATHUSX BMECTE C ACCHCTEHTOM, OKa3bIBAIOIIUM O0yYaroleMycs: He-

00X0AMMYIO MOMOIITb;

2. uHBanu bl 1 auna ¢ OB3 1o ciiyxy UMEIOT MpaBo HA MCIOJIb30Ba-

HUE 3BYKOYCHJIMBAIOILIEH anmapaTyphl.

[Ipu mpoBeaeHNH MPOMEXKYTOUHOW aTTEeCTAllMM MO JAUCLUHUIUIMHE OOecreunBa-
eTCsl COOJTI0/IEHUE CIEMYIONUX OO0IIMX TPEOOBAHMIA:

o MPOBEJICHUE AaTTECTAllMd [Ji1 WHBAJIUJIOB B OJIHOM ayJUTOPUHU

COBMECTHO C OOYYAlOIIMMHUCS, HE SIBISIOLIUMUCS MHBAIUIAMHU, €CIIU 3TO HE

co3JaeT TPYAHOCTEH ISl MHBAIMIOB M MHBIX OOYYaIOLIUXCS MPU MPOMEKY-

TOYHOM aTTECTALUH;

o OPUCYTCTBHE B ayJUTOPUM ACCUCTEHTA (ACCHUCTEHTOB), OKa3bIBa-

IOLIEro O0yYarolMMCsl MHBAUIAAM HEOOXOJUMYI0 TEXHHYECKYIO0 MOMOUIb C

y4€TOM MX MHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh pabouee MecTo, MepeiBH-

raTbCsi, MPOYUTATh U OPOPMUTH 33JaHKE, OOIIATHCS C IK3AMEHATOPOM );
o MOJIb30BaHNE HEOOXOAUMBIMHU OOYyYarOIIMMCS MHBAIUIAM TEXHH-

YECKUMH CPEACTBAMU IPH MPOXOKIACHUH IMPOMEXKYTOUHON aTTECTALMU C yYe-

TOM UX UHJIMBUIyaIbHBIX OCOOEHHOCTEN;
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o obecrieueHrne BO3MOXHOCTH OECIPENsSTCTBEHHOTO J0CTyma o0y-

YAIONUXCSl MHBAIM/IOB B Ay IUTOPHH, TyaJIeTHBIC U JPYTUE MOMEIICHUS, a TaK-

e X MPeOBIBAaHUS B YKA3aHHBIX TIOMEIIICHHUSX.

[To mucrkMeHHOMY 3asBJICHHUIO 00YYaIOIIETr0oCs MHBAIHMIA MPOIODKUTEIEHOCTh
MIPOXOXJICHUS HUCIBITAHUS TPOMEKYTOUHOW aTTecTalud (3a4era.) OOyJarommMcs
WHBAJIHMIOM MOKET OBITh YBEIUYCHA 1O OTHOIICHWIO K YCTAHOBJICHHOHN MPOIOTKH-
TETHHOCTH €TO CIIaUH:

o MPOJOJDKHTEILHOCTh CHAYH HCIBITAHUS, MPOBOAMMOIO B ITHChH-
MeHHOU dopme, - He Oosee ueM Ha 90 MUHYT;
o MIPOJOJKUTEIILHOCTD ITOATOTOBKH O0YYaIOMIErocsi K OTBETY, MPO-

BOJMMOM B YCTHOM popme, - He Ooniee ueM Ha 20 MUHYT;

B 3aBucuMOCTH OT MHIAMBUIYaJIbHBIX OCOOEHHOCTEH, oOydarouxcs ¢ OB3
VYHuBepcurer 00ecreurBaeT BHIIOJIHEHUE CIEAYIOINUX TPeOOBaHUN MTPU NPOBEACHUN
aTTeCTaLUU:

a. JUISL CJICTIBIX:

o 3a/laHusl M UHBIE MaTepHUAJIbl JJI MPOXOKIACHUS MPOMEKYTOUHON
aTTecTalM OQOPMIISIIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIBIO KOMITBIOTEPA CO CHEUUATU3UPOBAHHBIM IPOrPAMMHBIM OOecreye-
HUEM ISl CIIENBIX, JTMO0 3aYUTHIBAIOTCA aCCUCTEHTOM;

o NUChbMEHHBIE 33/1aHUS BBINOJIHIIOTCS O0ydaromuMucs Ha Oymare
penbeHO-TOUeUHbIM pUPTOM bpailsis min Ha KOMIbIOTEPE CO CHEIHAIN3H-
POBaHHBIM MPOrPAMMHBIM 00€CIIEUEHUEM JJIsl CJIETIBIX, TM00 HAJAUKTOBBIBAIOT-
Csl aCCUCTEHTY;

o Py HEOOXOAMMOCTH OOYyHArOUIMMCSI MPEIOCTABISETCS KOMIUIEKT
MUCbMEHHBIX MPUHAIJIEKHOCTEH U Oymara Jiisl muchbMa peiabeHO-TOUECUHBIM
mpudTom bpaiinsg, KOMIBIOTEp CO CHEUATM3UPOBAHHBIM MPOrPAMMHBIM
oOecIICYeHUEM IS CIICTIBIX;

b. IUTSL CITA00BUIALIMX

° 3aJlaHls] M WHBIC MaTepHalibl JJIA CIayd 3adera O(OPMIISIOTCS
YBEJIUYCHHBIM IPHPTOM;

° obecrieunBaeTCs WHIUBUAYATbHOE PAaBHOMEPHOE OCBEIICHHWE HE
MeHee 300 Jrokc;

° IpU HEOOXOJMMOCTH OOYYaroIMMCS MPEAOCTABIISCTCS YBEIUUH-

BAIOUIEE YCTPOMCTBO, JIONMYCKAE€TCA  MCIIOJB30BAHME  YBEIMUYMBAIOLINX
YCTPOMCTB, UMEIOIIUXCS Y 00yUYarOIINUXCS;
C. JUTSL TIIyXUX U CJIa0OCIBIIIAIINX, C TSKEIbIMU HapyUIEHUSIMU pe-
4u:
o0OecrieunBaeTcs HaJU4YME 3BYKOYCHJIMBAIOIICH ammapaTypbl KOJIEKTUBHOIO
M0JIb30BaHUs, NMPU HEOOXOJUMOCTH OOYYArOIIMMCS MPEIOCTABISAETCS 3BYKOYCHIIH-
BAIOLIAs anaparypa MHANBUAYAJIBHOTO MOJb30BAHMS;
0 UX JKEJIAaHHUIO MCTIBITAHHsI POBOSATCS B MUCbMEHHOM (opMe;
d. JUISL JIML C HapyLWIEHUSIMUA ONOPHO-JABUIATEIBHOIO anmnapara (Ts-
KEJIBIMU HapyUICHUSIMH JBUTATEIbHBIX (DYHKUIUN BEPXHUX KOHEYHOCTEH WIIU
OTCYTCTBHEM BEPXHHMX KOHEUHOCTEM)
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° MMMCbMEHHBIC 3aJ]aHUsl BBITIONHSIIOTCS OOYYaIOIUMHUCS HAa KOMITb-

I0TEpE CO CMEIUATU3UPOBAHHBIM MPOTPAMMHBIM 00ECIIEUEHUEM WIIA HAJUKTO-

BBIBAIOTCSI ACCUCTEHTY,

° 10 MX JKEJIAHUIO UCITBITAaHUS MPOBOJISATCS B YCTHOM hopme.

O HeoOxoauMOCTH 0OecTieYeHUs CTeIMaIbHbIX YCIOBUM JJIsI IPOBEACHUS aT-
TeCTaIMU 00YUaIOIIHNICS TOJKEH COOOIUTh MUCEMEHHO He To3/IHee, ueM 3a 10 quei
710 Havasia atrectaiuu. K 3asBieHUIO NIPUIaraloTCs JOKYMEHTBI, TTOATBEPKIAI0IINE
HaJuyue y oOydaromerocss MHAUBUIYaIbHBIX OCOOCHHOCTEH (MPU OTCYTCTBUHU YKa-
3aHHBIX JOKYMEHTOB B opranuzanuu). [Ipm HeoOXoaumocTu s 00ydarouuxcst C
WHBAJIMTHOCTHIO MPOIIEAypa OIICHUBAHUS PE3yJIbTaTOB 00YUEHUS MOKET MPOBOAUTH-
Cs B HECKOJIBKO JTAaIlOB.

PazpaboTunku
IIporpammy pa3padoraau ct. npen. /[.B. Cuerupes
«29» mas» mas 2023 r.

K.0.H., joueHT O. B. Cenunxkas
«29» mas 2023 r.
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Peunen3us
Ha padouyr nporpammy aucuuiuinabl b1.0.35 «Mukpoouosorus» @I'OC BO
no HanpasJeHu1o 35.03.03 Arpoxumusi ¥ arponoYBoBeieHHE, 110 HANIPABJIEHHO-
cTi I'eHeTHYeckasi M arpodKoJIOrHYecKasi OLEeHKA M04B, [luTanue pacreHuii u
KA4eCTBO YpPoKasi, ATpOXUMHUYeCKoe o0ecriedeHre arpoTexXHoa0ruii. (Kkpaaugu-
KalMs BbINYCKHUKA — 0aKaJiaBp)

Mocwunoit Jlronmmioit BaagumupoBHO# mpodeccopom kKadeapsl d3xonoruu Poccwuii-
CKOro rocyaapctBeHHoro arpapHoro ynuBepcuteta — MCXA um. K. A. Tumwupsszena
(PTAY-MCXA um. K. A. TumupsizeBa), TOKTOp OHMOJIOTHYECKUX HAYK (J1ajiee MO TEKCTY
PELEH3eHT), MPOBeAeHa peleH3usl padoyell MporpaMMbl JTUCHUIIIUHBL « MUKPOOUOIOTHSD)
®I'OC BO no nanpasnenuto 35.03.03 Arpoxumusi ¥ arporoyBOBE/ICHUE MO HAMPABICHHO-
ctu ['eHernueckass U arpo3’KOJOTHYECKas OlleHKa mouB, [IuTaHuWe pacTeHUN W KadyecTBO
ypoxasi, ArpoxuMHU4eckoe obecrieueHue arporexHonoruii paspadorannoit 8 ®I'bOY BO
«Poccuiickuil rocynapctBeHHbll arpapHsiii yausepcuter — MCXA nmenn K.A. Tumupsize-
Bay», Ha Kadeape MUKPOOHOIOTMN U UMMYyHoJIoruu (pazpadotunku Cuerupes /J.B. crapmmuit
npenojaaBaTeNib Kageapbl MUKPOOMOIOTMM UM HWMMYHOJOTHUM, K.0.H. M JOLEHT Kadeapbl
Mukpobuonorun u ummyHosioruu Cenuikas O.B.).

PaccmoTtpeB mpencTaBieHHbIE Ha PEIICH3UIO MaTEpPUAIbl, PEIEH3EHT MPHIIEN K Cie-
JTYIOIITUM BBIBOJIAM:

1. lIpenbsiBnennas paboyas mporpamMmma AUCHMILIMHBI « MukpoOuonorus» (aanee mo
tekcry Ilporpamma) coomsemcmgyem tpeboBanusm PI'OC mo nampasnenuto 35.03.03.
Arpoxumus U arpornouBoBesneHue. [Iporpamma codeporcum Bce OCHOBHBIE Pa3felibl, coom-
semcmeyem TPeOOBAHUSIM K HOPMATUBHO-METOJUYECKUM IOKYMEHTaM.

2. lIpencraBnennas B [Iporpamme axmyanrsnocms yueOHOW NUCUUILIUHBI B paMKax
peanuzanuu [IOOII BO ne nodnexxcum comnenuro — TUCHUUIUIMHA OTHOCUTCS K 0a30BOM Ya-
¢t yyeonoro nukia — b1.0.35.

3. [Ipencrasnennsie B [Iporpamme yenu MUCUUILIUHBI cOOmeemcmayom TpedOBaHU-
sm OI'OC nanpasnenus 35.03.03. ArpoXxumus 1 arporo4BOBeICHNUE.

4. B cootBetrcTBUU ¢ [IporpamMmoii 3a AuCHUIIIMHON « MUKpOOHOIOTHS» 3aKpEIICHbI
yHHBepcallbHble U obmienpodeccronanbusie komnemenyuu ((YK-6.5; OIIK-1.1; OITK-1.2;
OIIK-5.2; OIIK-5.3). luciuruinaa «MukpoOuosiorus» u npenacrasienHas [Iporpamma cno-
coOHa peanuzosams WX B O0BSIBICHHBIX TPEOOBAHUSX.

5. Pe3ynomamoel obyuenus, npenctaBieHHble B [Iporpamme B KaTeropusix 3HaTh,
YMETh, BIAJIETh coomeemcmayom crenuduke u ColepKaHui0 TUCITUTUTMHBI U QeMOHCMPU-
PYVION 803MOACHOCHb TIOTYYSHUS 3asIBJICHHBIX PE3YJIbTaTOB.

6. O0mas Tpya0€MKOCTh AUCIUIUIMHBI «MUKpoOHOIOTHUs» cOoCcTaBiseT 4 3auéTHBIX
enunuibl (144 vaca).

7. Nndopmaius 0 B3aUMOCBS3U W3YYaeMBIX TUCIUIUIMH U BOMPOCAM HCKIIOYCHUS
TyOIMpOBaHUS B COJICPKAHUU JUCIUIUIMH coomeemcmeyem NeWCTBUTENBHOCTH. Jluciu-
winHa « MukpoOuonorus» B3aumMocBszana ¢ apyrumu aucuuminaamu [IOOIT BO u Yue6-
HOTO M1aHa 1o HanpasiaeHuto 35.03.03. Arpoxumusi U arporno4YBOBEICHNE, U BO3MOXXHOCTb
TyOIMpOBaHUs B COJEPIKAHUM OTCYTCTBYET. [I0OCKONIBKY AMCHMIUIMHA HE MPEIyCMaTPUBACT
HaJIM4YUe CIEeNHATBbHBIX TPeOOBaHUI K BXOJHBIM 3HAHUSM, YMEHUSM U KOMIIETCHIIUSM CTY-
JIEHTA, XOTSI MOXKET SIBJISITHCS MPEIIECTBYIONIEH JUIsl ClIeUaIbHbIX, B TOM 4YHCIie mpodec-
CHUOHAJILHBIX JIUCIUILINH, UCTIONB3YIOMIUX 3HAHMS B 00JIACTH MUKPOOUOJIOTHH B MPOQECCH-
OHAJILHOM JIeATeIbHOCTH OaKajaBpa 1Mo JaHHOMY HalpaBlIEHUIO MOATOTOBKHU.

8. IlpencraBnennas [Iporpamma mpeamnosiaraeT MCIOJIb30BAaHUE COBPEMEHHBIX 00-
Pa30BaTENIbHBIX TEXHOJIOTH, UCIIOJIB3YEMBIE MIPU PEANM3alUK PA3TUYHBIX BUIOB YueOHOU
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paboter. DopMbl 00pa30BaTENBHBIX TEXHOJOTHI coomeemcmayrom crienuduKe TUCIIHILIU-
HBI.

9. Ilporpamma nucuumiInHel « MUKpOOHOIOTHsD) MPeAIoaraeT 3aHsATHs B UHTEPaK-
TUBHOH (opMe.

10. Bunel, comepkanne W TPyIOEMKOCTH CaMOCTOSITENIBHOM pPabOTHI CTYICHTOB,
npeacrasineHHsle B [Iporpamme, coomeemcmeyrom TpeGOBaHUSAM K MOATOTOBKE BBIITYCKHH-
k0B, cogepxaummces Bo @PI'OC BO namnpasnenus 35.03.03. Arpoxumusi ¥ arporno4yBoBeie-
HUE.

11. TlpencraBnennsie u onucanueie B [Iporpamme Gpopmbl mexywer OEHKH 3HAHUMA
(ommpoc, kak B ¢popMe 00CYyKJIeHUsI OTJEIBHBIX BOIPOCOB, TaK M BBHICTYIUICHUS U y4acTHE B
JIMCKYCCHSIX, YYacCTHE B TECTUPOBAHUHU, YCTHBIX OMPOCAX U ayAUTOPHBIX 3aJaHUSX), COONI-
semcmeyom cuenuduKe TUCHUITAHBI U TPeOOBaHUSIM K BBIITYCKHUKAM.

12. ®opma MpPOMEKYTOYHOTO KOHTPOJS 3HAHUW CTYACHTOB, MPEIyCMOTpPEHHAas
[Tporpammoii, ocymiecTBiseTcs B opMe IK3aMeHa B 3 cEMECTpE, UTO coomeemcmeayen CTa-
TYCYy IUCHUMIUIMHBI, KaK JUCIUILIINHBI 0a30B0# yacTH yueOHoro nukia — b1.0.35
®I'OC namnpasienus 35.03.03. ArpoxumMus U arporiOYBOBEICHHE.

13. ®opmbl OlleHKH 3HAHUM, pecTaBieHHbie B [Iporpamme, coomeemcmeyiom crie-
uduKe TUCHIUTLTAHBI U TPeOOBAHUSIM K BBIITYCKHUKAM.

14. YyebHO-MeTOAMYECKOE OOeCTIiedeHUE TUCIUILIMHBI MPEICTaBICHO: OCHOBHOM JIH-
Teparypor — 4 UCTOYHUKA, IOTIOTHUTEIILHON TUTEpaTypoit — 4 HAMMEHOBAHUSI, U cOOmBem-
cmeyem tpeboBanusM OI'OC nanpasienus 35.03.03. ArpoxumMus U arporoYBOBEACHHE.

15. MaTepuanbHO-TEXHUYECKOE O0ECIeUCeHUE AUCIUIUIMHBI COOTBETCTBYET CIICIIH-
buke guctumIMHbEl « MUKPOOHOJIOTHS M 00ecIieunBaeT UCTIOIb30BaHUE COBPEMEHHBIX 00-
pa30BaTENbHBIX, B TOM YHUCIIE HHTEPAKTUBHBIX METOJIOB O0YUCHHSI.

16. MeTonuueckue peKoOMEHAIMU CTY/ICHTaM U METOJUYECKUE PEKOMEH IalluK Tpe-
M0JIaBaTENsIM 10 OpraHu3aluy oOy4eHHs MO AMCHMIUIMHE AT MPECTaBICHUE O CHelH-
buke 00ydeHHs MO AUCIUIUINHE «MHUKPOOUOTIOTHSY.

OBILIUE BbIBOJbI

Ha ocHoBaHuM npoBeIeHHON peleH3UN MOXKHO CJIeNIaTh 3aKJII0UeHUe, YTO XapakTep,
CTPYKTypa U cojJiepkKaHue paboueill mporpaMMbl JUCHUILTHHBI «Mukpoouomorus» [1OOIT
BO no nanpasnenuto 35.03.03. Arpoxumusi 1 arporoyBOBeICHUE, HAIIPABIEHHOCTS - ['eHe-
TAYECKasi U arpOdKOJIOTNYEeCcKasi OLleHKa Mo4B, [IuTanue pacTeHnii 1 Ka4yecTBO ypoxkas, Ar-
pPOXHUMHYECKOE OOecreueHrne arpoTeXHOIoTui. (KBanuduKaIus BhIMYCKHHUKA — OakaiaBp),
paspaboTraHHas CT. npemn. kadeapsl MUKpoOuonorun u uMmyHosnoruu, CaerupeBsim 1. B, u
norieHToM Kadeapsl MukpoOuonorun u mMmmyHojoruu Cenunkoit O.B.,), cooTBeTCTBYeT
tpeboBanusiM ®I'OC BO, coBpeMeHHBIM TpeOOBaHMSIM 3KOHOMHUKH, PhIHKA TPyJAa U T03BO-
JIUT TPU €€ peanu3aluu yCIenHo 00ecnednTs GOpMUPOBAHUE 3aBICHHBIX KOMITETCHITUH.

Penenzent: Mocuna Jlronmuna BragumupoBHa 1.6.H., npodeccop kadeapsl IKoJI0-
rumn Poccuiickoro rocyaapctseHHoro arpapHoro yausepcurera — MCXA um. K. A. Tumu-
ps3eBa (PTAY-MCXA um K. A. Tumupsizera «09» utons 2023 r.
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