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AHHOTaNUuA

paboueii mporpammbl yueOHou nucnumiuabl b1.0.35 «Mukpobuonorusy» s
noJAroToBKU OakanaBpa mo HampasieHuto 35.03.03. Arpoxumus U arpornoydBoBese-
HUE — HaIpaBJIeHHOCHh: OpraHu4ecKkoe CebCKoe X0351UcTBO, CenbCKOX035HCTBEHHAS
MUKpOOHOJIOTHs, I'eHeTnyecKkasl 1 arpo3KoJornyeckasl oleHka noys, Iluranue pac-
TEHUW U KaYECTBO ypOKasl.

Heab ocBOeHMS] TUCHUIIMHBI. SBISIETCS (POPMUPOBAHUE Yy CTYyACHTa KOM-
iekca npodeccuoHanbHbix kKommnerenuii (YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
OIIK-5.3), obecneunBaronnx, NpuoOpETEHUE CTYIEHTAMU TEOPETHUECKUX M TpaK-
TUYECKUX 3HAHWM, YMEHUN U HABBIKOB B 00JIaCTH OOIIEH, MOYBEHHON U CENbCKOXO-
3SIICTBEHHON MUKPOOHOJIOTHH /I TOHUMaHUs OMOopa3HOOOpa3usl )KM3HU Ha IIJIaHETE,
POJIM TTOYBEHHBIX MUKPOOPTAaHU3MOB B arpo3KOJIOTHYECKHUX MPOLEccax, 3aKOHOMED-
HOCTEH MPUPOTHBIX MUKPOOHUOJIOTHYECKUX MPOIECCOB MPEBPAIICHUS BEIIECTB, B KO-
TOPBIX MMOYBEHHBIM MUKPOOPTaHU3MaM MPUHAIJICKUT Beayiias poiib. CTyIeHT A0J-
YK€H HAYYUTbHCS JIOTUYHO U JICTYKTUBHO MBICITUTbh, TBOPUYECKH MOJXOUTH K PEIICHUIO
po(eCcCCUOHANIBHBIX 3a/1a4.

MecTo AUCHUNIMHBI B Y4eOHOM IIaHe: JUCIUIUIMHA BKIIIOYEHA B 0a30BYIO
4acTh Y4eOHOTO IJIaHa NepedHs qucuuiuivH - b1.0.35 no HanmpaBieHUIO MOATOTOBKU
35.03.03. Arpoxumust u arpomnouBoBenenre. Peanuzamms B nucnuminae «CebCeKo-
X03siCTBeHHAss MuKpoOuosiorus» tpedoBanuit ®I'OC BO u ydeOHOro miaHa 1o
Harnpasyieanto 35.03.03 ArpoxuMmusi U arporno4yBOBEICHHUE, HAMpaBiIeHHOCTh: Opra-
HHUYECKOE CeNIbCKOe X03s1icTBO, CellbCcKOX03sHCTBEHHAs MUKpoOuosorus, I eneTnue-
CKasi M arpO’KOJIOTHYECKas OLIEHKA MoYB, [ luTaHne pacTeHnil U KauecTBO yporKasl.

TpeOoBanus Kk pe3yjbTaTaM OCBOCHHMS AUCHHUIUIMHBI: B PE3YJIbTATE OCBOE-
HUS JUCHUIUIMHB (GOPMHUPYIOTCS cheayromue kommereHnuu: YK-6.5; OIIK-1.1;
OIIK-1.2; OIIK-5.2; OIIK-5.3 (Ta6:xa.1).

Kpatkoe conep:xanue q1ucuMIvinabl. MUKpOOpraHU3Mbl — JpeBHENIINE 00U-
TaTEIM IJIAHEThI, PACHPOCTPAHEHBI TOBCEMECTHO, UMEIOT OTPOMHOE arpo’KOI0ruye-
ckoe 3HaueHue. [Iponecchl, B KOTOPHIX MPUHUMAIOT Y4aCTHE MUKPOOPTaHU3MBI, SIB-
JISTFOTCSL OMPEACIISIIONIMMU U HEOOXOAUMBIMU 3BEHBSIMH KPYTOBOPOTa TaKUX DJIEMEH-
TOB, KaK yriepo, a3oT, cepa, pochop, a Takxke Apyrux OUOTeHHBIX 3JEMEHTOB. be3
MUKPOOPTaHU3MOB MTPUOCTAHOBUJICS OBl KPYTOBOPOT BEIIECTB B MPUPOJIC U KU3Hb Ha
3emute crana Obl HEBO3MOKHOW. MHUKPOOPTraHU3MbI MIEPBBIMU MOCESIOTCS HA MaTe-
PUHCKON TOpHOM MOpoJie U 00yCIOBIUBAIOT MTOYBOOOpa3oBaTeIbHBIC TIpoiiecchl. O0-
pazysd B pe3yJibTaTe >KU3HEACSITEIbHOCTH MUHEPAIbHbICE U OPraHMYE€CKUE KHUCIIOTHI,
MUKPOOPraHU3Mbl YCKOPSIIOT PACTBOPEHUE M BBIBETPUBAHHUE TOPHBIX MOPOJI, BOBJIE-
YeHUE OCBOOOXICHHBIX MHUHEPAJIOB B OMOJIOTHMUYECKH KpyroBopoT. I[louBeHHBIE
MUKpPOOPTaHU3MBl YYaCTBYIOT B OOpa3oBaHWUU TyMyca, OMPENEISIONIEr0 OCHOBHOE
CBOMCTBO MOYBBI — IUI0JI0poaue. KpoMe TOro, KH3HENeaTeIbHOCTh MUKPOOPTaHU3-
MOB 00ecreunBaeT JOCTYMHOCTh rymyca i pacreHuid. Ocobyro poib B GopMUPO-
BaHUU U TOJAJIEP>KAHUU TUIOJOPOAMS MOYBBI UTPAIOT OAKTEPHUH, YYACTBYIOLIUE B KPY-
roBOpoTe a30Ta B npupojae. Hanmpumep, azotpukcupyronme 6akrepuu, KOTOpbIe mpe-
BpallalOT HEJAOCTYMHBIN ISl pACTEHUN MOJIEKYJISIPHBIA a30T aTMOC(EpHOro BO3ayXa
B CBSI3aHHBIN, 00OTaIias Mo4By COEMHEHUSMHU a30Ta. [louBeHHbIE MUKPOOPTaHU3MbI
SBJIIOTCSL B OYKBaJILHOM CMBICIIE «CaHUTapammu» npupoabl. OHU OCYIIECTBISIOT pa3-
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JIO’KEHUE PACTUTEIBHBIX U KUBOTHBIX OCTAaTKOB M MPEBPALIAlOT UX B MUHEPAJIbHbBIE
BellecTBa. MuHepanu3alusi OpraHmuecKiX a30TCoAepkKalluX BEIIECTB B IOYBE UMe-
eT O0JIBIII0E 3HAYCHUE IS TUTAaHUSI paCTEHUH, TaK Kak MpH 3TOM HEOOXOUMBbIE pac-
TEHHUSAM AJIEMEHTBI IEPEXOST U3 HEJOCTYITHOM 11t HUX (opMbl B TocTynHY0. Kpo-
M€ TOTO, MOYBEHHBIE MHUKPOOPIaHU3MbI CIOCOOHBI JETPaANpOBATh HEKOTOPHIE HC-
KYCCTBEHHO CHUHTE3MPOBAHHbBIC YEJIOBEKOM OPraHUYECKHE BeIIecTBA (KCEHOOMOTUKH)
— MECTUIUbI, TepOUIU/IbI, TOBEPXHOCTHO-AKTUBHBIE BELIECTBA U Ap. B mpoTuBHOM
cllyuae KCEHOOMOTUKUA OECKOHTPOJILHO HAKAIUIMBAIUCH OBl B OKpPYKAIOIICH cpene,
3arpsi3Hsis ee.

O0mas Tpy10eMKOCTh TUCUMILIMHBI: cocTaBiisgeT 144 4. (4 3au. en.).

IIpoMe:KyTOUYHBIH KOHTPOJIL. TPOBOAWTCS B (opMe 3K3aMEHA IO JHCIIU-
IJIMHE B 3-€M CEMECTPE

1. Ileau ocBOeHMSI TUCHUILIMHBI

Llenpr0 TUCUMIUIMHBI SBISETCS (POPMHUPOBAHUE Yy CTYJIEHTAa KOMIUIEKCA IpPO-
deccronanpHbix kKoMmmeteHmi (YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3),
00€eCleynBaOIINX, MPUOOPETEHUE CTYJIEHTaMU TEOPETUYECKHX M IPAKTHYECKUX
3HAHUM, YMEHUM 1 HABBIKOB B 00J1aCTH 00I11I€H, TOUBEHHOMN U CEIbCKOX03IMCTBEHHON
MUKpPOOHOJIOTHUN ISl TOHUMAaHUsI OMOpa3HOOOpasus >KM3HU Ha IUIAaHETE, POJIM T0Y-
BEHHBIX MUKPOOPIaHM3MOB B arpo3KOJIOTMYECKUX IPOLECCaX, 3aKOHOMEPHOCTEU
IPUPOJIHBIX MUKPOOHMOJIOTMYECKUX IMPOLECCOB MPEBPAIICHUS BEIIECTB, B KOTOPHIX
NIOYBEHHBIM MHMKPOOPTaHM3MaM MPUHAJICKUT Beaymas poib. CTyIEeHT TOJKEH
HAy4YUTHCSl JIOTUYHO U AENYKTHBHO MBICIHTh, TBOPYECKH IMOAXOAUTH K PELICHUIO
npodeCCHOHANIBHBIX 3a]1a4.

B 3amaum nucuMIUIMHBI BXOAMT WM3Y4YEHHE OCHOB OOIIEH MHKPOOHOJOTHU -
MOP(OJIOTUH, CHCTEMATHKH, (DU3NOIOTUH U SKOJIOTUA MUKPOOPTaHU3MOB; B 00J1acTU
MIOYBEHHOW MUKPOOHMOJIOTUHU - U3yUYEHHE MOYBEHHBIX MUKPOOPTraHU3MOB U METO/OB
UX OIpPEJENICHHS; CTPOCHUS U (PYHKIIMOHUPOBAHUS KOMIUJIEKCA MOYBEHHBIX MUKPOOP-
TraHU3MOB; Y4acTHs TOYBEHHBIX MUKPOOPTaHMU3MOB B MPEBPAIICHUH BELIECTB U SHEP-
ruu B Omocdepe; OMOJOrMYECKUX MPOLIECCOB B MOYBOOOPA30BAHUU; JETOKCUKALIMU
KCEHOOMOTHKOB MOYBEHHBIMH MHUKPOOPraHM3MaMU; B OOJACTH CEIbCKOXO03AMCTBEH-
HOW MUKpPOOHOJIOTUH - U3yYeHUE OMOMpEenapaToB CENbCKOXO3SHCTBEHHOIO Ha3Have-
HUS, GMIUQUTHON MUKPOGIOPHI IPU XPaHEHUHN PACTEHUEBOTUECKON POy KIIUH.

2. MecTo IMCHUIJIMHBI B Y4e0HOM mpoliecce

MecTo TUCHUIJIMHBI B Y4eOHOM IUIaHe: TUCIUIUIMHA BKIIOUEHA B 0a30BYIO
4acTh y4eOHOTO I1aHa nepeuns auctuiuind - b1.0.35 no HanpaBieHn0 MOATOTOBKU
35.03.03. Arpoxumus u arponouBoBefieHue. Peanmzanus B qucnumummae «Celbeko-
X03siicTBeHHasT MuKpoOuonorus» tpedoBanuit ®I'OC BO u ydeOHOro miaHa 1o
Hamnpasyieanto 35.03.03 Arpoxumusi U arporno4yBOBEICHUE, HAMpaBiIeHHOCTh: Opra-
HUYECKOE CEITbCKOE X035UCTBO, CeNbCKOX03SIMCTBEHHAS MUKpoOHoorus, I 'eneTuye-
CKasi M arpO’KOJIOTHYECKas OlleHKa MoYB, [luTaHne pacTeHnil U KauecTBO ypoKasi.

[IpenmecTByOmMMUMU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs
TUCHUIUIMHA « MUKpOOHONOTHS SBISIOTCS XUMUSL HEOpraHuvecKkas, XuMus aHaju-
tuyeckas, O0uiee nouBoBeeHrEe, BBeneHne B CielMalbHOCTb.



Juctuminaa «MuKpoOHOJIOTHs SBISETCS OCHOBOTIOJIATAIOIICH /ISl U3yUCHHS
CHEAYIOIMNX TUCHUIIIMH: PUTONATOJNOTUS U SHTOMOJIOTHSA, 3alluTa pacteHuid, Me-
TOJIbI TIOYBEHHBIX HCCIEA0BaHUMN, buoreoxumusi, MuHepalbHbIE U OPTaHUYECKHE
ynoOpeHusi, buoxumMudeckre OCHOBBI Ka4ecTBa MPOAYKIIUH PaCTEHUEBOJICTBA, ATPO-
IMOYBOBEJICHHE

Oco0eHHOCThIO JAUCIUIUIMHBI SBJSICTCS YIIIYOJICHHOE H3YYe€HHE MOYBEHHBIX
MUKPOOUOJIOTUUECKUX MPOILIECCOB, PETYIUPYIOMUX IUIOAOPOAUE TOYB, a TAKKE -
IIUKJIOB )KU3HEHHO BaYKHBIX DJIEMEHTOB B OMocdepe, B KOTOPHIX OCHOBHAS POJIb TIPH-
HAJIJIC)KUT TOYBEHHBIM MUKPOOPTaHU3MaM.

KonTponb 3HaHMI CTYJ€HTOB MPOBOJUTCS B OpME TEKYIIEH U MPOMEKYTOU-
HOM aTTeCTaIuM.

Tekymas arrecranusa CTyAEHTOB — OLICHKA 3HAHWA U YMEHUW MPOBOAUTCS Ha
Ja00pATOPHBIX 3aHSATUAX C MOMOIIBIO YCTHBIX OINPOCOB, TECTOBBIX 3aJlaHHM, KOH-
TPOJIBHBIX PabOT, OIEHKH CaMOCTOSITeJIbHOM pabOThl CTYJICHTOB, a TakK)XKe Ha KOH-
TPOJILHOU HEZEIE.

[IpomexxyTouHasi aTTecTalus CTyJAeHTa IPOBOJMUTCS B (pOpME UTOTOBOIO KOH-
TPOJISI O TUCHHUIUTHHE « MUKPOOHOJIOTHS» — 3alIUTHI KYpCOBOM pabOTHI U AK3aMEHa.

Pabouas nporpamma quctUIIinHbl « MUKPOOHOIOTHS 1T MHBAJIUIOB U JIUIT C
OTPaHUYCHHBIMH BO3MOKHOCTSIMHM 3JI0POBBSI pa3paldaThiBacTCs WHIUBHUAYAJIBHO C
y4€TOM OCOOEHHOCTEH MCUXO0(U3NYECKOT0 Pa3BUTHUS, UHAUBUIYATbHBIX BO3MOXHO-
CTEH U COCTOSHUS 37J0POBbS TAKMX 00yUarOITUXCA.

3. IlepevyeHb MVIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHMsI M0 JUCHMILIIMHE,
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NPorpaMMblI

N3yuenne naHHON y4eOHOW AUCHMIUIMHBI HAMpPaBICHO Ha (OpPMHUPOBAHUE Y
00y4Jaromuxcsi KOMIETCHIIUH, IPEeACTaBICHHbBIX B Ta0uile 1.

4. CTpyKTYypa U COAepKAHUE TUCIUIIIMHBI

4.1 Pacnpepnesnenne TPYAOEMKOCTH IMCUMIUVIMHBI MO BHAaM padoT 1o
cemMecTpam

O6m1ast Tpy10EMKOCTh TUCIUIUIMHBI cocTaBisieT 4 3ad.en. (144 yaca), ux pac-
npejesieHre o BUAaM paboT ceMecTpaM IMPeACTaBICHO B Ta0IuIe 2.

PacnipenesieHue Tpy10éMKOCTH JUCUMILIMHBI 110 BUAAM PadoT MO ceMecTpam

TpynoémkocTn
Buj yue6Hoii padoThl qac, |BT-.110 ceMecTpam

OO6u1asi TPyA0€MKOCTb JUCIUIUIMHBI IO YICOHOMY TUTaHY 144 144

1. KonrakTHas padora: 68,4 68,4
AyautopHasi pabora 68,4 68,4

8 MOM Hucne:

aexyuu (J1) 16 16
aabopamopHuvle pabomwi (JIP) 50 50
KOHCYIbmMayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpone (KPA) 0.4 0,4




TpynoémkocTh

Buj yueOHoi padoThI wac, | BT 10 ceMecTpam
2. CamocrosiTeannasi padéora (CPC) 75,6 75,6
Penpooykxmusnas camocmosmenvrnas paboma. @opmuposaue
U YCBOEeHUe COOepHCaAHUS KOHCNEeKMA JeKYull Ha 6aze peKomeH-
00BAHHOLL IEKMOPOM Y4eOHOU TUmepamypwvl, 6KAH0UAsL UHPOP- 51 51
MayuoHHvle 0bpazosamenvHbie pecypcol (1eKmpoHHble yued-
HUKU, 91eKMPOHHble OUDIUOMEKU)
Iloocomoska k 3K3ameHy (KOHMpOb) 24,6 24,6
By mpoMexyTOUYHOTO KOHTPOJIS: DK3aMeH




TpeGoBanus k pe3yabTaTaM OCBOCHUSI Y4eOHOH TUCIUNIMHBI

Taomuna 1

B pe3ynbTaTte uzydenus yaeOHOM TUCHUIIIIMHBI 00yYaromuecs

Kon Coneprxanue
No p .. | THOuKaTOpBI KOMITE-
KOMIIC- | KOMIICTCHIIUH (I/IJ'II/I cC o JOJI’KHBI:
1/ TEHIIUHI
TEHIIUUA YaCcTH) 3HaTh YMETh BJIQJIETH
OIIK-1.1; HCITOJIE30BaTh OCHOBHEIC
3aKOHBI U TIOHSTHUS €CTe-
OCHOBHBIE 3aKOHBI €CTe-
JleMOHCTpHpYeT 3HaHHE CTBEHHOHAYUYHBIX JTUCIIH-
CTBEHHOHAYYHBIX JUCIH-
OCHOBHBIX 3aKOHOB Ma- . IUTMH B IPO(ecCHOHANb-
IUIMH, SBJICHUH U Ipo1iec- o
TEMAaTUYECKHUX U eCTe- HOM JEATEIBHOCTH C MPH- | METOaMH IPUTOTOBJIE-
CrnocobeH pemniaTh TUIIO- COB, B TOM YHCJIE CUCTE-
CTBEHHBIX HayK, HEO0XO- MEHEHHEM HH(OpMalu- | HUS NPEnapaToB U MHK-
BBIE 3a/1a4U Mpoeccro- MaTuKy, Mopdooruro
. JMMBIX JJIsl pEIICHUS TH- OHHO- POCKOITHH
HAJIBHOU JeSITeTbHOCTH MHUKPOOPTaHU3MOB; I10Y-
. HOBBIX 33124 B 00J1aCTH OKOMMYHHKAITHOHHBIX
Ha OCHOBE 3HaHUH OC- BEHHBIX MUKPOOPTaHH3- N
arpoXMMHH, arpoOTIOYBO- TEXHOJIOTUH, YIIPaBIIATH
HOBHBIX 3aKOHOB MaTeMa- MOB .
1 OIIK-1 BEJICHUSI M arPOIKOJIOTHH MUKPOOHOJIOTUYECKOM
THUYECKUX M €CTECTBEH-
- AKTUBHOCTBIO TTIOYBHI
HBIX H -
yie ¢ ip OIIK-1.2 IIPOEKTUPOBATH, IIPE-
eM HH(}OpPMAIMOHHO-
Hcnonp3yer 3HaHUS OC- CTaBIISITh, 3ALIUIIATH U HaBBIKOM 3aIUTHI pe-
KOMMYHHKAITHOHHBIX o
.. HOBHBIX 3aKOHOB Mate- pacrpoCTpaHsATh pe3yib- | 3yJIbTaTOB CBOEH Ipo-
TEXHOJIOT Ui, OCHOBBI IPOBEICHUS . o
MaTHYECKHX U ecTe- TaThl CBOEH npodeccuo- | heccnoHanbHOM U Hayy-
HAyYHBIX MUKPOOHOJIOTH- . o
CTBEHHBIX HayK JJIs pe- . HAJIbHOW U Hay4yHO- HO-UCCIIEI0BATEIbCKON
YEeCKHUX MCCIIEeIOBAHUMN N
IICHUS THITOBBIX 33724 WCCIIEIOBATEILCKOM Jesl- | IeATEIbHOCTH B 00JIaCTH
arpoX1MHMH, arpornoYBo- TEJNBHOCTH B 00JIACTH MHUKPOOHOJIOTUI
BEJICHUU M arpO3KOJIOTHH MUKPOOHOIOTHN
CnocoOeH ymnpaBisTh YK-6.5 UHCTPYMEHTaMH U Me-
CBOMM BpEMEHEM, BbI- €MOHCTPHUPYET UHTEPEC AHAM3UPOBATh U OLIEHHU- | TOJAMH YIIPABICHUS
P ’ A pHpy p MeTO1bI 3 PEKTUBHOTO p " A yIp
CTpauBaTh U PEANH30BbI- | K y4eOe U UCTIOIb3yeT UARPoBaHIs Bpemer | BATP COOCTBEHHBIE CHJIBI | BPEMEHEM P BBIIOJI-
2 YK-6 BaTh TPAEKTOPHUIO CaMO- | MPEIOCTaBIIEMbIC BO3- ou MFI)/I « 06I/IOJ'IIZ)FI/I'-IC BO3MOYKHOCTH TIPH MTPOBE- | HEHUHM KOHKPETHBIX 3a-
pa3BUTHS HAa OCHOBE MO>KHOCTH JUTsI IPHOOpeE- fKHX I/ICEHG,Z[OB&HI/IHX JICHUH MUKPOOUOJIOTHYe- | Jay, IPOEKTOB M0 MUK-
IIPUHIUIIOB O0OPa30BaHUs | TEHUS HOBBIX 3HAHUU U CKUX WCCIICIOBAaHHH POOHOIOTHYECKIM HC-
B TEUEHHE BCEHl )KU3HU HaBBIKOB CJICZIOBAaHUSIM.
3 | OIIK-5 | CrocobeH K y4acTuio B OIIK-5.2; METO/Ibl POBEJICHUH IKC- | MPOBOJMTH AKCIIEPUMEH- | HABBIKAMH pabOThI C UH-
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IMPOBEACHNU SKCIICPU-
MCHTAJIBHBIX UCCIICIOBA-

[Tox pykoBOACTBOM crie-

NEPUMECHTAJIbHBIX UCCJIC-

HUH B TPO¢eCCUOHATb-
HOU

uajarucTa 0oJiee BHICOKOM
KBaJIM(DUKAIIMH YIACTBY-
€T B MPOBEJICHUU JKCIIe-
PUMEHTAJILHBIX UCCIICI0-
BaHUU B 00JacTH arpo-
XUMHH, arpOIIOYBOBE/IC-
HUS ¥ arpOdKOJIOTHH

OIIK-5.3

JOBaHMA B 00JIACTH arpo-
HOMHHU U IIOYBEHHON MHUK-
pobuosioruu

TaJbHBIE METOJIBI UCCIIE-
JIIOBAHMS U aHAJIA3a 110
IIOCTaBJIEHHOMU IpobJjIeMe
B 00J1aCTH IMOYBEHHOM
MHUKPOOHOJIOTHHU H IIPOBO-
TUTH arpoOaIuio moiy-
YEHHBIX PE3yJIbTaTOB

CTpyMEHTaMH, MaTepua-
JaMu, 000pyAOBaHUEM,
HpOrpaMMHBIM o0ecrie-

YCHUECM, UCIIOJIb3YCMbIM

B MUKPOOHOJIOTHH.

Ucnonp3yer knaccuue-
CKH€ U COBpEMEHHbBIE Me-
TOJBI UCCIICIOBAHUS B
arpoXvMMHUH, arporoy4Bo-

BCIACHUHN U arpO3KOJIOI'nr

METO/Ibl U3YUYECHUS Kaue-
CTBEHHOTO U KOJIHYe-
CTBEHHOI'0 COCTaBa MHUK-

POOpPraHU3MOB

AHAJIM3UPOBATh JAHHBIC
MHUKPOOHOIOTHYECKOTO
aHaIM3a I104B, paCTEHUN

METOJaMM ONIPCACIICHU A
coCTaBa MUKPOOpPIraHU3-
MOB 1M UX aKTUBHOCTHU




4.2 Conep:xkanme TMCHUIIAHBI

Tabmuma 3
TemaTn4yeckuii NUIaH y4eOHOM M CIUTITMHbI
HaumeHoBaHue pa3/iesioB U TeM THCIUTLIHH AYAHTOpHAs padoTa | BueayauTo
) Bcero J JIP | IIKP pHast
padora CP
Pa3nen 1 «O01mass MUKpPOOHOIOTHS». 62 12 36 14
Tema 1. OOBEKTHI, UCTOPUS, 33729, HAIPABICHUS U 6 2 2 2
NEPCIEKTUBBI Pa3BUTUSI MEKPOOHUOJIOTUI
Tema 2. Mopdonorus u cucteMaTnka MUKPOOPTaHU3MOB 12 2 8 2
Tema 3. OTHOILIIEHHE MUKPOOPTaHU3MOB K (paKTopam 10 2 6 2
BHEIIIHEN CPEbI.
Tema 4. CriocoObI ¥ THUIIBI TUTAHUS MUKPOOPTaHHU3MOB 6 2 2 2
Tewma 5. PacipocTpaneHrne MUKpOOPTraHU3MOB B 12 10 2
pa3nuyHBIX CyOCTpaTax: Mmo4Be, HAaBO3€, 3epHE U JIp.
Tema 6. Meraboim3M MUKpoopranu3moB. [IpeBparenue 4 2 2
MHUKPOOPTaHU3MaMH COCTMHEHNH yriiepoa.
Tema 7. Buabl 6poskeHui, OCyIIECTBISEMBIX 12 2 8 2
MHUKpoopranuzMamu. OKHCIEHNE OPraHMYECKIX
COCJIMHCHUN MUKPOOPTaHU3MaMHU.
Paznen 2. [louBeHHast MUKPOOHMOJI0THSI. 39 4 14 21
Tema 8. MukpoOuosornueckue noYBeHHbIE MPOLECCHI 4 2 2
NIPEBPAIICHHS BEIIECTB M SHEPTHH.
Tema 9. YuacTre NOYBEHHBIX MUKPOOPIaHU3MOB B 5 2 2 1
KPYrOBOPOTE a30Ta B MPUPOJIC
Tewma 10. buonornyeckas Qukcamusi MOJEKYISIPHOTO 6 4 2
a30Ta aTMOC(EpBHI.
Tema 11. [IpeBpameHuss MUKpOOpTraHH3MaMHU 6 6
coeuHeHU cepsl, hocdopa, xKenesa u ap.
Tema 12. MukpoOHble KOMIUIEKCHI TOYBBI. [IpuHIMIBI 1 6 2 2 2
KOHIICTIIIUH TOYBEHHONH MUKPOOHOJIOTHH.
Tema 13. Arposkosorudeckasi pojib MOYBEHHbIX 6 6
MHUKPOOPTaHU3MOB
Tema 14. buonoruueckas akTUBHOCTb Pa3HbIX THUIIOB 6 4 2
MIOYB, METO/IbI OIIPEJICJIEHUS] COCTaBa TOYBEHHBIX MUKPO-
OpPTraHU3MOBY
Pa3nes 3. CesibCKOX03HCTBEHHAS MUKPOOHOJIOTHSI 16 16
Tema 15. MukpoOHble OGHonpenapatsl 16 16
CeNIbCKOXO035HCTBEHHOT0 Ha3HAUEHUS, POJIb SIMU(PHUTHBIX
MHUKPOOPTaHU3MOB B XpaHEHHUH ypOXKasi U APYTHE
aCIIEKThI HUCIIOJIb30BaHUS MUKPOOPTaHU3MOB B
CeITbCKOX035HCTBEHHOM IPOM3BOJICTBE.
KOHCYIbMayuu nepeod dK3aMeHOM 2 2
KOHMAKMHas paboma Ha npomedrHcymoyHoM KOHmpoe 0,4 0,4
(KPA)
Iloozomoeka k 3K3ameHy (KOHmpoib) 24,6 24,6
Bcero 3a 3 cemectp 144 16 50 2,4 75,6
HToro mo 1ucuunInHe 144 16 50 2,4 75,6




Paznen 1 (OG1ass MUKpOOHOJIOTHS)

Tema 1 (OOBEKTHI, UCTOPUS, 33]]aUH, HAMIPABICHHUS U MEPCICKTHBBI Pa3BUTHS
MUKPOOHOJIOTHUH )

OOBEKTHI U UCTOPUS MUKPOOUOJIOTUU. 3HAUEHHE MUKPOOPTaHU3MOB B IIPUPO-
JI€ U JKU3HEACATENBHOCTH YEJIOBEKA. 3aJa4yM, IEPCIEKTUBBI U OCHOBHBIE HaIlpaBle-
HUSL B MUKPOOHOJIOTHH.

Tema 2 (Mopdosorust 1 cuCTeMaTHKa MEKPOOPTaHU3MOB)

OcHOBHBIE TpyHIbl MUKPOOpraHu3MoB. CTpoeHHE OaKTepUATIbHOU KIIETKH.
Poct u pazmHoxxenue 6aktepuil. OCOOEHHOCTH CTPOCHHS KJIETOK SyKapuOT U UX 3Ha-
yeHre. Mopdosorus U CTPyKTypa akapHuoT, CIIOCOOBI MX PErnpoayKIuu. MeTossl
MUKPOCKOITUY U IPUTOTOBJICHUS MPENapaToOB.

OOmue cBeleHHs MO CUCTEMAaTHKE M HOMEHKIIAType MpoKapuoT. [IpuHuumnel
(deHoTunM4ecKoil U (PUIOreHeTHYecKor cucTeMaTuku. OCHOBHBIE TAKCOHOMUYECKHE
rpymnnbl OaKTepuil.

Tema 3 (OTHOLIEHNE MUKPOOPTaHU3MOB K (paKTOpaM BHEILIHEH cpeibl)

3aBUCUMOCTD JKU3HEAESITEIIBHOCTH MUKPOOPIAaHU3MOB OT BOJAHOTO PEXHUMa H
KHCJIOTHOCTH CpEZbl, TEMIIEPATyphl, NABJICHUS, XUMUYECKHX BEILIECTB, paJHalllu.
OTHOILIEHHE MUKPOOPTaHU3MOB K Kucjaopoay. Pasnnuue peakuny Ha BHEIIHUE BO3-
JEHCTBUS BEreTaTUBHBIX KJIETOK M 3HAocnop Oakrepuil. [IpenoTBpaienue pa3Butus
MUKpPOOPTraHU3MOB C IMOMOIIbIO (PU3NYECKUX, XUMUYECKUX U OMOJIOTHYECKUX (PaKTO-
POB B OBITY, IPOMBILIIIEHHOCTH, CECKOM XO35HCTBE.

Tema 4 (CriocoObl ¥ TUIBI TUTAHUS MUKPOOPTaHU3MOB)

CnocoObl MUTaHus, MOCTYIUIEHUE MUTATEIbHBIX BEIIECTB B KIETKY. DEepMEHTHI
B KU3HENIEATEIbHOCTH MUKPOOHOH KieTKH. [IuieBbie moTpeOHOCTH MUKPOOPraHu3-
MOB Y THIIbI IUTAHHUS.

Tema 5 (PactipocTpaneHue MUKpOOPTaHU3MOB B Pa3IMYHBIX CyOcTpaTax: mou-
BE, HaBO3¢€, 3€pHE U Ip.)

[IuTtarenbHble Cpenbl MIsI MUKPOOPTaHU3MOB. Metonbl crepunu3zaunu. Merto-
Jbl KOJIMYECTBEHHOI'O0 y4YeTa MHUKPOOpPraHu3moB. OnpenesieHne KaueCTBEHHOIO CO-
cTaBa MUKpO(II0psl. BeieneHne YucToiX KyJabTyp MUKPOOPTaHU3MOB.

Tema 6 (Metabonm3m Mukpoopraau3MoB. [IpeBpaiiienrne MUKpoopraHu3MamMu
COEIMHEHUH yTiepoa)

Merabonmyeckne mpoLecchl: YHEPreTHYECKU U KOHCTPYKTUBHBIN 0OMEH (Ka-
Tabonu3M U aHaboysm3M). [losydyeHue u 3amacanue SHEpruu B KjieTke. CXOJCTBO U
paznuuue OpOKEHUs, AbIXaHUs, aHA3POOHOTO JbIXaHUA. XUMHU3M U YHEpreTuka Opo-
KEHUs, AbIXxaHusl. AHAPOOHOE JbIXaHWE C MCIOJb30BAaHUEM KUCIOPOAA HUTPATOB U
cyabdaroB. bruocuHTe3 OTAENbHBIX BEIIECTB MUKPOOHON KIIETKH.

Tema 7 (Bunabl OposkeHmit, OCylIecTBIsIEMbIX MUKpoOpraHu3MamMu. OKuciaeHue
OpraHUYECKUX COCTUHEHUN MUKPOOPTraHU3MAMM )

CrouproBoe Opoxenue, xumusM, Bo3Oyaurenu. Dddext [lacrepa. 3naueHue
CIUPTOBOTO OpPOKEHHUSI B MPOMBIIIJICHHOCTH U CEIBCKOM X03siiicTBe. MUKpOOHOII0-
TUYECKHE OCHOBBI BHHOJENUA. THIBI MOJOYHOKHCIOTO OpoKeHHs, BO30OYAMTEIH.
Posib MOTIOUHOKHUCIBIX U MPOMMOHOBOKHUCIBIX OAKTEpUN B >KU3HEIEATEIBHOCTH Ye-
JIOBEKA, 3[PABOOXPAHEHHH, MPUTOTOBJIEHUH KHCIOMOJOYHBIX MPOIYKTOB, KOPMO-
npousBojcTBe. CBOICTBA BO30yIUTENEH 3TUX MPOIECCOB, PACHPOCTPAHEHUE U 3HA-
YEHHUE UX B IPUPOJIE U CEIBCKOM XO3SIMCTBE.
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[Ipoiiecchl OKHCIIEHUS OpraHUYEeCcKUuX coeluHeHuil. Bo3Oyaurenu u xoxn mpo-
1[ECCOB OKUCJIEHUS, UX 3HAYEHUE B MPUPOJIE U CEIBCKOM XO3SIICTBE.

Pa3nen 2 (ITouBeHHAass MEKPOOHOJIOTHS)

Tema 8 (MukpoOHOIOTHYECKHE TOYBEHHBIC MTPOIECCHI TIPEBPAIICHHS BEIISCTB
1 DHEPI'UN)

MacnsiHokucoe, aineToHOOyTHUIIOBOE OpOKEHUs, OKHCICHHE U OpoKeHue
KJIETYaTKW, PA3J0KEHWE TEMUUEIUIIONIO3b], JINTHUHA, TMEKTUHOBBIX BEIECTB,
OKHUCJIEHHE YIJIEBOJIOPOJOB B IIOYBE.

Tema 9 (YuacTre mouyBEeHHBIX MUKPOOPTaHU3MOB B KPYTOBOPOTE a30Ta B IPH-
poxne)

[Iporeccel MuUHEpaIU3aIMi, UMMOOMIN3AIMHA, HUTPUGPUKALUN U TEHUTpUPU-
Kauuu. Perymanuss qeHUTpU(pUKALIME U UMMOOWIN3AIMU arpOTEXHUYECKUMHU TpHe-
MaMu. Mepbl 60pbOBI ¢ TUCCUMUTISITOPHOM AEHUTPpU(PHUKALIUEN B ITOYBE.

Tema 10 (buonornueckas pukcanys MOJIEKYJISIPHOTO a30Ta aTMOC(EPHI)

Macmrabpl 1 3HayeHHe OMOJIOrMYecKON a30T(UKcaluyd B MPHUPOJE, MOYBaX
Pa3HBIX TUIOB. DHEPro3(PPEKTUBHOCTD U «IKOJIOTMUYECKas YUCTOTa» OUOIOrMYECKO-
ro a3ora. CBOOOHOKUBYIIINE, ACCOLMATUBHBIE U CUMONOTHYECKHUE a30T(PUKCATOPHI.
CumOuoTtuyeckas azordukcanus y 0000BbIX M HEOOOOBBIX pacTeHui. JIMCTOBBIE
kiyoeHpku. CoueraHue OMOJIOTHYECKOTO U MUHEPAIBHOI'O a30Ta B CEIbCKOM XO3sii-
CTBE.

Tema 11 (IlpeBpamieHuss MUKpOOpraHU3MaMH COEIUHEHUI cepbl, ¢ocdopa,
JKeJesa U ap.)

Kpyrosoport cepsl B npupone. AccumumstopHas cyibdarpenykuus. Cepodax-
TEpUU U THOHOBbIE OakTepuH. Pojib MUKpOOPraHU3MOB B BBICBOOOXKIEHUHU KHUCIIOTHI
U3 OopraHudeckux ¢gocdopcoaepkalmx COeIUMHEHUNH U B MEPEBOE HEPACTBOPUMBIX
docdarToB B pacTBopuMoe cocTosiHue. Poiib MUKpOOpranu3mMoB B pocpopHoM nuTa-
HUM pacTeHnil. KpyroBoport xkenesa B Ipupoze.

Tema 12 (MukpoOHbIE KOMIUIEKCHI TOYBBI. [[pUHITUIIBI M KOHIIETIIIUN TOYBEH-
HOW MUKPOOHOJIOTHH )

[TonsiTie 0 MUKPOOHBIX KOMILIEKCaX MouBbl. OCOOEHHOCTH MOYBBI KaK CpPeJbl
OOUTaHUsI MUKPOOPTraHU3MOB. DKOJOTO-reorpaduueckue 3aKOHOMEPHOCTH PACIIPO-
CTPaHEHHSI MUKPOOPraHU3MOB B nouyBax. CTpaTeruu KU3HEAESITEIbHOCTH MHUKPOOP-
raHu3MoOB B MoyBe. Pa3HooOpa3ue TpopuyecKkux B3aUMOACHCTBUN MHKPOOPraHU3-
MOB. [IpUHIIMIIBI ¥ KOHUETLHUU, TPUHATHIE B TOYBEHHON MUKPOOHUOJIOTHH.

Tema 13 (Arposkosiornueckasi pojib NOYBEHHBIX MUKPOOPTaHHU3MOB)

3HaueHHE MMOYBEHHBIX MUKPOOPTAHU3MOB B IUIOAOPOIUU MOUBBI. ACCOLIMALIMU
MUKPOOPTaHU3MOB C KOPHEBOM CUCTEMOW pacTeHuid: puszocdepa u pusormiana. Mu-
Kopu3auus pacteHuil. Pojgb MOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU U pa3py-
HIEHUU Tymyca. DKOoJorhuueckas, OMoXxumMuueckass 1 MUKpOOUOJIOrHYecKasi KOHIIeM-
UM TyMycooOpa3oBaHus. 3HAUE€HHUE MOYBEHHONW MHKPO(IIOPHI MPU PEKYIbTHUBAIUH
3eMenb. JleficTBre OpraHMYecKUX U MHUHEPAIbHBIX yI0OPEHUM, pa3InyHbIX IPHEMOB
00paOOTKU MOYBBI M MEJIHOpAIMM Ha MOYBEHHBbIE MHKPOOpPraHu3Mbl. Jlerpamarus
MOYBEHHBIMM MHUKPOOPIaHU3MaMHU IMECTULHIOB U APYIMX CHUHTETHYECKHX XUMUYe-
CKHX BELIECTB.
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Tema 14 (buonorumdeckass akTUBHOCTh Pa3HbIX THUIIOB IIOYB, METO/BI ONpEe-
JIEHUsI COCTaBa MOYBEHHBIX MUKPOOPTaHU3MOBY

buoreHHOCTh NOYB pa3HbIX TUNOB. [I0UBEHHBIE MUKPOOPraHU3MBbl KaK HWHIH-
KaTopbl TUIA U IJI0J0POAUs 1TO0UB. [IpsMble 1 KOCBEHHBIE METO/IbI OIPECIICHUS YUC-
JIEHHOCTH, COCTaBa M aKTUBHOCTH IOYBEHHBIX MHMKPOOPIaHU3MOB. YUET YHCIEHHO-
CTH OT/AEJIBHBIX (PU3NOJIOTUUYECKUX TPYIII.

Pa3nen 3 (CenbCKOX03sIIICTBEHHAS] MUKPOOHOIOTHS)

Tema 15 (MuxpoOHBIE OHMOTpenapaThl CEIbCKOXO3IUCTBEHHOTO HAa3HAYCHUS,
poib AMUGUTHBIX MUKPOOPTaHW3MOB B XpPAaHEHUH YypoKas M JPYTUe acleKThl HcC-
M0JIb30BAaHUSI MUKPOOPTraHU3MOB B CEJIbCKOXO03I1CTBEHHOM ITPOU3BOJICTBE)

MuxkpoOHbie 3emieyao0puTenbHble Ouompenaparbl. 3HaueHUE SMUGUTHON
MUKPO(DIIOpHI IPU XPAHEHUH 3€pHA, CEMSIH, TJI0J0B U OBOLIEH. Posib MUKpOOpraHus-
MOB IIPU Pa3JIMYHBIX CIOCOOAX XpaHEHUs HABO3a U JPYTUX OpPraHUyecKux yaoope-
Huil. [I[puMeHeHne MUKpOOPraHM3MOB U MUKPOOHBIX OuompenaparoB s 00pbObI ¢
0O0JI€3HSAMU M BPEIUTENAMU CEIbCKOXO3UCTBEHHBIX pAacTeHUH. MHKpOOpraHU3MbI-
IPOAYLEHThl OMOJIOTMYECKH aKTUBHBIX BEUIECTB, aHTUOMOTHKOB IS 3aIIUTHI pacTe-

HUU.

4.3 Jlekuuu/nadoparopHubie/ 3aHATHS

Tabnuua 4
Coaep:kanue JJeKUMA/1200paTOPHOro NPAKTHKYMA/ U KOHTPOJIbHbIE
MEPONPUATHS
dopmupye Bun K
. o
No Ne pasnenn, Ne u Ha3BaHme Jeknmit/ MBbIe KOHTPOIL |
w/n Tema J1a00paTOPHBIX/ CeMHHAPCKHX KOMIIeTeH HOI0 ua-
3aHATUN JI8/040 Meponpus
st COB
1. VK-6.5; 40
OIIK-1.1;
Pa3nea 1. O61mas MukpoOuoJiorus OIIK-1.2;
OIIK-5.2;
OIIK-5.3
Tema 1. OOBEKTEHL, Jlexuus Ne 1. Mctopuueckue ac- VK-6.5; 2
WCTOPHSI, 3a1a4H, MEKThI Pa3BUTHSI MUKPOOHUOJIOTHH. OIlK-1.1;
HarpasieHus u nep- | OObeKThl MUKPOOHOJIOTHH. OIIK-1.2;
CHEKTUBBI Pa3BUTHS OIIK-5.2;
MHUKPOOHOJIOTUN OIIK-5.3
JlabGopaTopHnas padota No 1. YK-6.5; | Koutpomn 2
IIpaBuna paGoThl B MUKPOOHOIIO- OIIK-1.1; | BBIIONHE-
THYECKOH JTab0paTOpuu, TEXHUKA OIIK-1.2; | uua 3ama-
6e3onacHoctu. Ummepcuonnas cu- | OIIK-5.2; | Hus B pa-
cTrema Mukpockona. [Ipurorosie- OIIK-5.3 6oueit
HUE U MUKPOCKONIMPOBaHUE OaKTe- TeTpaau
pHAIIBHBIX [TPENApaToB.
Tema 2. Mopdono- | Jlekuus Ne 2. YibTpacTpykTypa YK-6.5; 2
T'Us ¥ CUCTEMATHKA OakTepuanbHOM KiIeTKu. [IpuHIN- OIIK-1.1;
MHUKpPOOPTraHU3MOB bl CUCTEMATHKH OakTepuii, ocHoB- | OIIK-1.2;
HBIE TAKCOHOMHYECKHUE TPYIIIIBI OIIK-5.2;
OaKkTepuil. OIlK-5.3
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®opmupye Bun K
. 01
N S e Ne u Ha3BaHHUe JeKUuit/ Mble KOHTpOIL |
wn Tenta J1260paTOPHBIX/ CeMHHAPCKUX KOMIeTeH HOT'O qa-
3aHATHI 1107071 Meponpus
st coB
JlaboparopHast pabota Ne 2. Tlpu- YK-6.5; | Konrpoib 2
rOoTOBJIEHHE (PUKCUPOBAHHBIX OIIK-1.1; | BeImoOJHE-
OKpallleHHBIX IIpenaparos. [lapo- OIIK-1.2; | uus 3ana-
BHJIHBIE (hOPMBI OaKTEpHUH. OIIK-5.2; | Hus B pa-
OIIK-5.3 | 6oueit
TeTpaju
JlaboparopHuas pabota Ne3. YK-6.5; | Konrpoib 2
IlamoykoBUIHBIC, U3BUTHIC U HUT- OIIK-1.1; | BeiosHE-
qarele (POpMBI OAKTEPHIA. OIIK-1.2; | uus 3ana-
OIIK-5.2; | Hus B pa-
OIIK-5.3 | 6oueit
TeTpaau
JlabopaTtopHas pabota Ne4. AxTu- YK-6.5; | Kontposns | 1,84
HOMHUIIETHI, MUKPOCKOITUYECKHE OIIK-1.1; | BwImosiHE-
TpUOBI, IPOXIKH. OIIK-1.2; | Hug 3axa-
KonTponbHas TectoBast pabota OIIK-5.2; | uus# B pa-
«Y CTpOICTBO MUKPOCKOTIA. OIIK-5.3 | 6oueit
TeTpaJiy,
KonTtponsHast TecToBast paboTa YK-6.5; | Tectupor | 0,16
«Y CTPOUCTBO MUKPOCKOIIA. OIIK-1.1; | anue
OIIK-1.2;
OIIK-5.2;
OIIK-5.3
JlaGoparopnas pabota Ne 5. [{uto- YK-6.5; | Konrponb 2
XUMHYECKHE METOIBI UCCIIEIOBA- OIIK-1.1; | BemIONTHE-
HUS KIIETOK MUKPOOPTaHU3MOB. OIIK-1.2; | uus 3ana-
Oxpacka BKIIFOUEHHUH U CIIOp. OIIK-5.2; | Hus B pa-
Okpacka no ['pamy. OIIK-5.3 | 6oueit
TeTpaan
Tema 3. Jlexuus 3. OTHOLIEHNE MUKPOOP- YK-6.5; 2
OTHOIIEHNE MUKPO- | FTAaHU3MOB K (haKTOpaM BHEIIHEH OIIK-1.1;
OpraHU3MOB K (hak- | Cpelbl. OIlK-1.2;
TOpaM BHEIIHEHN OIIK-5.2;
cpenbl OIIK-5.3
Tema 4. CriocoObl u | Jlekuus 4. [Turanue Mukpoopra- YK-6.5; 2
THUNHI TUTAaHUS MUK- | HA3MOB. OIIK-1.1;
POOPraHU3MOB OIIK-1.2;
OIIK-5.2;
OIlK-5.3
JlabopaTtopHnas padota Ne7. U3yue- YK-6.5; | IlpoBepka 2
HUE 3HAYCHUS MMUTATENbHBIX JIe- OIIK-1.1; | pacueToB
MEHTOB ISl pa3BUTUS MUKpPOOpra- OIIK-1.2; | muTaTens-
HU3MOB. OIIK-5.2; | HBIX cpen
OIIK-5.3 | u nocra-
HOBKU
OTIBITA.
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®opmupye

Bun

Ne u Ha3BaHHUe JeKUuit/ Mble KOHTPO.Ib Kox
Ne Ne paznena, -BO
wn Tenta J1260paTOPHBIX/ CeMHHAPCKUX KOMIeTeH HOT'O qa-
3aHATHI 1107071 Meponpus
st coB
Tema 5. Pacmipo- JlaboparopHuas pabora Ne8. [Tpuro- | VYK-6.5; | Kontpons | 1,84
CTpaHEHHE MUKPO- ToBJeHUE uTaTenbHbIX cpen. [Toa- | OIIK-1.1; | BeimonHe-
OpraHU3MOB B pa3- rOTOBKa J1a00paTOPHOH MOCYABI K OIIK-1.2; | uus 3ana-
JUYHBIX CyOcTpaTax: | cTepuian3anud. MeToabl CTEPHIIH- OIIK-5.2; | Hus B pa-
[I0YBE, HABO3E, 3aI[UH. OIIK-5.3 | 6oueit
3epHE U . TeTpaju
KonTponbnas pabota «I[IutaTensb- YK-6.5; | IIposepka | 0,16
HBIE CPEJIbl U METOJIbl CTEPUIIN3A- OIIK-1.1; | xoH-
AW OIIK-1.2; | TponbHOIA
OIIK-5.2; | paGoThI
OIIK-5.3
JlaboparopHas pabota Ne 9. YK-6.5; | YcrHbiit 2
VYeruoiit onpoc no teme: «Ilutanune | OIIK-1.1; | ompoc
MUKPOOPranu3mMoB. OTHOILLIEHHE OIIK-1.2;
MHUKPOOPTIaHU3MOB K (haKTopam OIIK-5.2;
BHEIITHEN CpeIbl. OIIK-5.3
Jlaboparophas pabora Ne 10. YK-6.5; | Kontpons | 2
OrnpeneneHre YUCICHHOCTH MUK- OIIK-1.1; | BbImONHE-
POOPraHu3MOB B PA3IMYHBIX CYO- OIIK-1.2; | Hus 3axa-
ctparax. [Toces. OIIK-5.2; | Hus B pa-
OIIK-5.3 Ooueit
TETpaau
JlabopaTtopHas padota Ne 11. Ko- YK-6.5; | Kontpomn 2
JTUYECTBEHHBIN y4eT MUKpPOOpTa- OIIK-1.1; | BeIMONHE-
HU3MOB B pa3JIMUHBIX CyOCTpaTax. OIIK-1.2; | Hus 3ama-
Boinenenue 4ucTon KyabTyphl. OIIK-5.2; | Hus B pa-
OIIK-5.3 Ooueit
TETpaau
Tewma 3. JlaboparopHas pabota Nel2. YK-6.5; | Kontpomn 2
OTHoleHne MUKPO- | AHAIU3 YACTOU KYJIbTYpPBI U T10- OIIK-1.1; | BeImONHE-
OpraHU3MOB K ()ak- | CTAHOBKA OIBITA MO OIPEIECICHUIO OIIK-1.2; | Hus 3ama-
TOpaM BHEIIHEHN €€ YYBCTBUTEILHOCTH K aHTUOUO- OIIK-5.2; | Hus B pa-
Cpenbl. TuKaM. IIocTaHOBKA OIILITOB IO OIIK-5.3 Ooueii
BBISIBJICHHIO QaHTaTOHUCTUYECKUX TeTpau
B3aMMOOTHOIICHHUH ITOYBEHHBIX
MHUKPOOPTaHHU3MOB.
JlaboparopHas padota Nel3. YK-6.5; | Kontpomsp | 2
Onenka uyBcTBUTeNbHOCTH uncToi | OIIK-1.1; | BeIMONHE-
KYJIbTYpbl K aHTUOMOTHKAM. U aH- OIIK-1.2; | Hus 3axa-
TaroHU3Ma MEX1y MOYBEHHBIMU OIIK-5.2; | Hus B pa-
MHUKPOOpPTaHU3MaMHU OIIK-5.3 Ooueit
TeTpan
Tema 3. Otnomenue | JlabopaTopnas padora Nel4. YK-6.5; YcrHbIi 2
MHUKPOOPTaHu3MOB K | YcTHBIH onpoc no Teme: «Mopgo- | OIIK-1.1; orpoc,
(dakTOpaM BHEIIHEH | JIOTHS U CUCTEMATHKa MHUKPOOpPTa- OIIK-1.2; | pyOexHoe
Cpenbl. HU3MOB»: TecToBas KOHTPOJIbHAsS OIIK-5.2; | Ttectupo-
pabora «Ctpoenue 6akrepuanpHoir | OIIK-5.3 BaHUE

KIICTKH»
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®opmupye

Bun

Ne u Ha3BaHHUe JeKUuit/ Mble KOHTPO.Ib Kox
Ne Ne paznena, -BO
wn Tema J1a00pPaTOPHBIX/ CeMHHAPCKUX KOMITeTeH HOTO ya-
3aHATHI 1107071 Meponpus
st coB
Tema 6. Mertabo- Jlexmmst Ne5. MeTtabosnn3M MHKpO- YK-6.5; 2
JIM3M MHKpOOpra- opranu3moB. [IpeBpalenue Muk- OIIK-1.1,;
Hu3MOB. [IpeBpame- | poopranuzmamu coenunenuii yrie- | OIIK-1.2;
HUE MUKPOOpPraHu3- | pona. Bumbl OposkeHwHil. OIIK-5.2;
MaMHU COeAMHEHUN OIIK-5.3
yriaepoja.
Tema 7. Buast 6po- | Jlekmus Ne 6. (IIpogomkenue jex- YK-6.5; 2
kenuid. Okuciienne | num Ne 5) Merabosm3m MUKPOOP- OIIK-1.1;
OpPraHUYECKUX CO- ranu3mos. [IpeBpanienne Mukpo- OIIK-1.2;
eIUHEHNNI opranusMamu coeauHenuii yriuepo- | OIIK-5.2;
na. Bumbr OpoxeHui. OIIK-5.3
JlaboparopHas padota Nel5. Mo- YK-6.5; | Konrpons 2
JeNUpoBaHue CiupToBOTO, MoJiou- | OIIK-1.1; | BeImomHe-
HOKHCIIOTO OpOXXEHUM, OKUCIICHUS OIIK-1.2; | uus 3aga-
KHpa. OIIK-5.2; | HuA B pa-
OIIK-5.3 6ouei
TETPaIU
JlaboparopHas pabota Nel6. Pe- Kontpounb 2
3YJIBTATHI CIIUPTOBOTO, MOJIOYHO- BBITIOJTHE-
KHCIIOTO OpOXKEHU, OKUCICHUS HUS 3a]a-
KUpa. HUS B pa-
Ooueit
TETpaIn
2. YK-6.5; 24
OIIK-1.1;
Pa3nen 2. [louBeHHast MUKPOOMO0J10THSE OIIK-1.2;
OIIK-5.2;
OIIK-5.3
i?éi;’ gzgzggge JlabopaTtopHnas pabota Nel7. Mo- OylfK(-slSl, } 2
JIENIMPOBAHUE MACIISTHOKHCIIOTO " | YcrHbII
OPTaHIHICCKHIX CO- OpoXeHUsT U OPOKEHUS U OKHCTIe- OINK-1.2; onpoc
eIMHEHNI N OIIK-5.2;
) OI1K-5.3
VK-6.5; KonTpomb 2
JlaGoparopHas pabora Nel8. Pe- OIIK-1.1; | BBIIONHE-
3yJIbTaThl MacstHOKUCIIOTO Opoke- | OIIK-1.2; | Hus 3ama-
Hus. bpoxenue u okucnenue kner- | OIIK-5.2; | Hus B pa-
JaTKU OIIK-5.3 Ooueit
TeTpan
Tema 8. Muxpoo6uo- YVK-6.5; 2
JIOTUYECKHE 110Y- JlaGoparopnas padota Nel9. OIIK-1.1; .
o . YcrHbIi
BEHHBIE TIPOIIECCHI VYerHbIi onpoc o Teme: MeTtabo- OIIK-1.2;
! oTpoc
IIPEBpAILCHMS Be- JIU3M MHUKPOPraHU3MOB. OIIK-5.2;
IIECTB ¥ DHEPTHUU. OIIK-5.3
Tema 9. Yuactue Jlexnug Ne/. YaacTie MOUYBEHHBIX VK-6.5; 2
MMOYBEHHBIX MUKPO- | MUKPOOPTaHHU3MOB B KPYTOBOPOTE OIlK-1.1,;
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®opmupye

Bun

N No paziena Ne u Ha3BaHHUe JeKUuit/ Mble KOHTPO.Ib I_CE(J:
) ? pasaera, J1260PaTOPHBIX/ CEMHHAPCKUX KOMIeTeH HOT'O
n/n Tema . ya-
3aHATHI 1107071 Meponpust |
THS
OPraHu3MOB B Kpy- aszora B mpupoze. buonornueckas OIlK-1.2;
TOBOPOTE a30Ta B (buKcaIys MOJICKYJIIPHOTO a30Ta OIIK-5.2;
npupoe aTMOC(ephl. OIIK-5.3
JlaGopaTtopHnas padota Ne20. VK-6.5; | Kontpoas 2
[TocTanoBka omnbiToB 1o npoueccam | OIIK-1.1; | BeimomnHe-
nMKJia azora B mpupoze. [locra- OIIK-1.2; | Hu# 3aga-
HOBKA OIBITOB I10 BBISIBJICHUIO OIIK-5.2; | Hus B pa-
MHKPOOHBIX KoMIuiekcoB mouB (mo | OIIK-5.3 Ooueit
XO0J0AHOMY TETpau
Tema 10. buosoru- oo e MEI. YK-6.5;. Kontpons | 2
yeckast puKcanms OIIK-1.1; | BeIITOIHE-
Pe3ynbTaThl OMBITOB 1O IUKITY a30- :
MOJIEKYJIIPHOTO a30- OIIK-1.2; | Hug 3aga-
Ta. [IpocMOTp KI1TyOEHBKOBBIX OaK- !
Ta aTMOC(epBhl. o OIIK-5.2; | Hus B pa-
Tepuii B KITyOeHbKax O0OOBBIX pac- OIIK-5.3 Soucii
TEHUH. e
YK-6.5; VcTHBIN 2
JlaGoparopHast pabota Ne22. 835:15 Oé?;;z)e
VYeraslii onpoc 1o teMe «lIponec- OHK-S. 2: pT}éCTH o-
CBbl KPYIrOBOpOTA a30Ta B IPUPOIEN OHK-5. 3’ - Ife
Tema 12. Muipob- Jlexius Ne§. MukpoOHbBIE KOM- YK-6.5; ) 2
HPIC KOMILICKCRI IUIEKCHI NOYBBI. [I[pUHIIUIBI M KOH- OTK-1.1;
nouBsl. [IpuHIUIIEL 1 ) pv H 6 OIIK-1.2;
KOHIETIIIHH TTOYBEH- ;{Hegunn MOYBEHHOH MUKPOOHONO- | (e o 2.
HOM MHUKpPOOHOII0- ) OI1K-5.3
TUH. YK-6.5; 2
JlabopaTtopHnast pabota No23. OIIK-1.1; Y erHbL
Ycrabiii onpoc o teme «Ilousen- | OIIK-1.2; OIIDOC
Hasi MUKPOOUOJIOTHS» OIIK-5.2; p
OI1K-5.3
Tema 14. buonoru- | JlaboparopHas pabora Ne24. YK-6.5; 2
yeckas akTUBHOCTh | MccnenoBanue Ouonornyeckoit ak- | OIIK-1.1; Mposepka
pPa3HBIX TUIIOB II0YB, | TUBHOCTHU II0YB Pa3HbIX THUIIOB, OIIK-1.2; l'I(E:TaHIZ) 5
METO/Ibl OTpeIese- OCBOCHHE METOJI0B ONpeICICHUS OIIK-5.2; K OIILITOR
HHS COCTaBa MOY- COCTaBa MOYBEHHBIX MUKPOOPTa- OIIK-5.3
BEHHBIX MUKPOOpPTa- | HU3MOB.
HHSMOB> JlaboparopHast pabota Ne25. Sofﬁi?j’l Ob6cyxne- 2
VYu4er pe3yabTaToB NOCEBa HA OIK- 1' 2: HUE pe-
TJIOTHBIX M KUAKUX cpenax. O0- OHK-5. 2: 3yJbTaTOB
CYXJICHUE PE3YIIBTATOB OIBITOB OHK-S. 3' OTIBITOB
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Tabmuma 5

Hepequb BOIIPOCOB JIJIsI CAMOCTOATEC/ILHOI'O U3YYCHUHA TUCHUIIIIMHBI

Ne
/o

Ne paznesnia u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JIJIsS CAMOCTOSITEILHOTO
U3y4YeHHUst

Pasznea 1. O6mass MukpoOuoJiorusi

Tema 2. Mopdonorus
U CHCTEMaTHKa MHK-

Oco0eHHOCTH CTPOCHUS KIETOK 3yKapruoT. Mopdoiorus u cTpyk-
Typa aKapHoT, CHOCOOBI UX penpoayKiuud. OCHOBHBIE TAKCOHOMU-

L POOPraHU3MOB. gyeckue rpynmsl 6akrepuit. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
OIIK-5.3
Tema 4. CnocoObl u | DepMEeHTH B KU3HEIACATCILHOCTH MUKPOOHOW KieTKU. [luineBbie
2. | TAIIBI TIUTAHUS MHK- | TOTpeOHOCTH MukpoopranusmoB. YK-6.5; OIIK-1.1; OIIK-1.2;
pPOOPraHU3MOB. OIIK-5.2; OIIK-5.3
Tema 5. Pacnpoctpa- | [lurarenbHble cpebl Jjisi MUKPOOPraHU3MOB. MeTO/Ibl CTEpUIn3a-
HEHHE MUKPOOpTa- 1uu. MeToibl KOJIMYECTBEHHOI'O yueTa MUKpoopranu3MoB. Omnpene-
3 HU3MOB B Pa3JIMUHBIX | JICHHE KaYECTBEHHOI'O COCTaBa MUKPOQIIOPHI. Briienenne 4nucThix
cyOcTpaTax: mouse, KyJIbTyp Mukpoopranu3moB. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;
HaBO3€, 3€pHE U JIp. OIIK-5.3
Tema 6. Merabonuzm
MHUKPOOPTaHU3MOB.
4 [IpeBpamienne Mukpo- | buocunres oraenbHbIX BelecTB MUKpoOHo# kiueTku. YK-6.5; OIIK-
opranusmamu coenu- | 1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3
HEHHH yriaepoja.
Posb mponroHOBOKUCIBIX OaKTEPUi B KUZHEIEATEILHOCTH YEII0BE-
Ka, 3[paBOOXPaHEHHUH, TPUTOTOBICHUH KUCIOMOJIOYHBIX MPOAYK-
Tema 7. Buabl Opoxke- | ToB, KopMonpou3BozacTse. CBolicTBa BO30yIuTeNIel ATUX MpoLEc-
5 Huil. OKUCIEeHne op- COB, PAaCIPOCTPAHEHHUE U 3HAYEHHUE UX B MPUPOJIE U CEIBCKOM XO-

TaHUYECKUX COEeIUHE-
HHUU

3SMCTBE.

[Tpornecchl OKUCIEHUS OpraHMYeCKUX coequHeHut. Bo3Oynurenu u
XOJT TIPOIIECCOB OKUCIICHHS, X 3HAUYCHUE B TIPUPOJIE B CEITHCKOM X O-
saiictBe. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3

Pa3nea 2. [louBeHHasi MEKP

oomoJIorus

Tema 8. Mukpobuo-

A1leToHOOYTHII0BOE OpOKEHUE, OKUCIEHUE KIETYaTKH, pa3IoKeHNe

JIOTUYECKHE TOYBEH-

5 Hble TpOLIECCH Tpe- TEMMUIIEIUTIONIO3b], IMTHUHA, IEKTUHOBBIX BEILECTB, OKI/ICHeHI/Ie. yr-
BpALLICHNS BEWICCTB W neBo1opoioB B mouBe. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2;

OIIK-5.3
SHEPIUH.
Tema 10. buonorude- | CumOuoTudeckas azotdukcanus y He0000BbIX pacTeHui. JInucro-

7 cKkas ¢ukcanus Moie- | Bble KiyOeHbKU. CoueTaHue OMOJIOrMYECKOr0 1 MUHEPAIbHOTO a30-
KYJISIPHOTO a30Ta aT- | Ta B celbCKoM xo3siicTBe. YK-6.5; OITK-1.1; OIIK-1.2; OIIK-5.2;
Mochepsbl. OIIK-5.3

KpyroBoport cepbl B npupojie. ACCUMMISATOPHAS CyIb(haTpeTyKLus.
Tema 11. IIpeBpame- | CepoOakTepun U THOHOBbIE OakTepuu. Poiib MUKPOOpPraHHW3MOB B
HUS MUKPOOpPTaHU3- BBICBOOOKJICHMN KHCIIOTHI M3 OpraHuyeckux ¢ochopcoaeprammx

8 MaMU COEUHEHUM COEJIMHEHUH U B MEPEeBOJIe HEPAaCTBOPUMBIX (ochaToB B pacTBOPU-
cepsl, pocdopa, xxene- | Mmoe coctosHue. Ponb MukpoopranusMoB B (OCHOPHOM MUTAHUU
3a U Ap. pactenuii. Kpyrosopor xene3za B mpupone. YK-6.5; OIIK-1.1;

OIIK-1.2; OIIK-5.2; OIIK-5.3
Tema 12. MukpobOubie | Dxojoro-reorpadguyeckie  3aKOHOMEPHOCTH  PacIpOCTPAHEHUS
9 KOMIUIEKCHI TTOYBHI. MHUKpPOOPTraHU3MOB B MouBax. PazHooOpa3ue Tpopuueckux B3anuMo-

[IpuHIMIIBI 1 KOHLIETI-
[IUY TOYBEHHON MHK-

nercteuii Mmukpoopranusmon. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-
5.2; OIIK-5.3
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Ne paznena u Tembl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /IJIS CAMOCTOSITEILHOTO

n/n U3y4YeHUs
pPOOHOJIOTHH.
3HaveHHEe MOYBEHHBIX MUKPOOPTAHU3MOB B ILJIOIOPOJIUU MTOYBBI.
Accoruanuy MUKpOOPTaHU3MOB C KOPHEBOM CUCTEMOM pPaCTCHUM:
Tema 13. Arposkosio- pH30C(?epa Y pu3oILIaHa. Mukopusauus pacTeHUM. 3H2}"—I€HI/IC noy-
BEHHOU MHUKPOMIIOPHI IPH pEeKYIbTUBAIIMM 3eMelb. JleiicTBue opra-
10 rircckas polib 1ot- HUYECKUX U MUHEPATbHBIX YIOOPEHUH, pa3InIHBIX PUEMOB 00pa-
BEHHBIX MUKpOOpra-
HU3MOB. OOTKH MOYBHI M MEJIMOPAIIUU HA TTIOYBEHHBIC MUKPOOPTraHU3MbI. Jle-
rpajanusi TOYBEHHBIMA MUKPOOPTaHU3MaMu ECTUIIUIOB U IPYTUX
CHHTETHYECKUX XuMHUeckux BemlecTtB. YK-6.5; OIIK-1.1; OIIK-1.2;
OIIK-5.2; OIIK-5.3
Tema 14. buonorude- | BUOreHHOCTHh MOYB pa3HbIX TUIOB. [[0UBEHHBIE MUKPOOPTaHU3MBI
CKasi aKTUBHOCTD pa3- | KaK MHAUKATOPHI THIA U IIOA0POAus ToYB. [IpsiMbie 1 KOCBEHHBIE
11 | MBIX THIIOB MOYB, Me- | METO/IbI OTPE/IENEHHs YUCIICHHOCTH, COCTaBA 1 AKTHBHOCTH M0~

TOJBI OIIPEEICHUS
COCTaBa MOYBEHHBIX
MHKPOOPTraHU3MOB

BEHHBIX MUKPOOPTaHU3MOB. YUEeT YUCIICHHOCTH OTACIBHBIX (PU3HO-
noruueckux rpynm. YK-6.5; OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-
5.3

Paznen 3. CeibCKOX03s1iiCTBEHHAs1 MUKPOOHOJIOTHSI

12

Tema 15. MukpoOGHbie
Ouonpenaparsl celb-
CKOXO35IICTBEHHOI'O
Ha3HA4YEHUs, poJb
ANU(GUTHBIX MUKPOOP-
TaHU3MOB B XpaHEHUHU
ypoxast U Apyrue ac-
MEKTHI UCTIOIb30BaHMS
MUKpPOOPTaHHU3MOB B
CEJIbCKOXO351CTBEH-
HOM TIPOM3BOJICTBE.

MuxkpoOHble 3emieyao0puTenbHble Ouonpenaparbl. 3Ha4YeHUE BI1H-
buTHON MUKPOGDIOPH! PU XpaHEHUU 3€pHA, CEMsH, IJIOJ0B U OBO-
mei. [lpuMenenne MUKpOOpPraHU3MOB U MHUKPOOHBIX Ouomnpenapa-
TOB U1 OOpbOBI C OOJE3HAMH U BPEAUTEISIMU CEITbCKOXO03SHCTBEH-
HBIX pacTeHUi. MHUKpOOPraHU3MBI-IIPOIYLIEHThl OMOJOTUYECKH aK-
TUBHBIX BEIECTB, aHTHOMOTUKOB AJIs 3amUThl pacteHuil. YK-6.5;
OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Tabmuma 6

HpI/IMeHeHI/Ie AKTUBHbLIX 1 HHTCPAKTHUBHBIX 06p330BaTe.HI>HI>IX TEXHOJIOT UM

HaumenoBanmne HCNMOJb3yEMBIX aK-

Ne ®opma
w/n Tema 3ansiTus sapsTug | THBHPIX M HHTEDAKTHBHDIX ovﬁpa-
30BaTeJbHBIX TEXHOJIOTHI
Paznes 1 «O0mass MUKpOOHOIOTHS».
Tema 1. O0BEKTHI, HCTOPHS, 3a/1a4H, WH(POPMAITMOHHO-
HaTpaBJICHUS U IEPCIIEKTUBBI Pa3BUTHS KOMMYHMKAIlMOHHAS TEXHOJIOTHS;
1 MUKpPOOHOJIOTUH JIP WHIUBUAYAIbHONM 0Opa3oBaTeabHOM
TPaeKTOPUH, M CKBO3HBbIE LU(POBBIC
TEXHOJIOTH
Tema 2. Mopdosiorust 1 cucteMaTika HH(pOpPMAIMOHHO-
MHUKpPOOPTaHHU3MOB KOMMYHHKAIIMOHHAS TEXHOJIOTHS;
2 JIP WHAMBUIYAIbHOW  00pa3oBaTeNbHON

TPAeKTOPUHU, U CKBO3HBIE LH(PPOBBIE
TEXHOJIOTH
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Tema 3. OTHOILIIEHHE MUKPOOPTaHU3MOB K
(dakTopaMm BHEUTHEHN Cpebl.

WH(POPMaIMOHHO-

KOMMYHHKAIIMOHHAA TCXHOJIOI'UA,

3 JP WHIUBUIyAIbHOW  00pa30BaTEIIbHOM
TPAaeKTOPUH, M CKBO3HBIC LU(DPOBBIC
TEXHOJIOTH
Tema 4. CriocoOBI ¥ THUITBI TUTAHUS MHK- nH(pOPMAIIMOHHO-
pPOOpPraHU3MOB KOMMYHHUKAIIMOHHAS TEXHOJIOTHS;
4 JIP WHAWBUIYAIIbHOW  00pa3oBaTebHON
TPAeKTOPUHU, U CKBO3HBIC LH(PPOBBIC
TEXHOJIOTH
Tema 5. PacnpocTpanenue MUKpoopra- nHpOpMaIMoOHHO-
HU3MOB B Pa3JIMYHBIX CyOCTpaTax: Mouse, KOMMYHMKAIlMOHHAS TEXHOJIOTHS;
5 HAaBO3€, 3€pHE U JP. JIP UHAMBUAYaAJIbHON  00pa3oBaTeinbHON
TPAEKTOPUHU, U CKBO3HBIE LIU(PPOBBIE
TEXHOJIOTH
Tema 6. MeTab0oa1M3M MUKPOOPTraHU3MOB. UH(POPMALIMOHHO-
[IpeBparieHrie MUKpOOPTaHU3MaMHU CO- KOMMYHHUKAIIMOHHAS TEXHOJIOTHS;
6 €AVMHEHUH yIriepoja. JIP UHAMBUYaJIbHON  00pa3oBareinbHON
TPAeKTOPUHU, U CKBO3HBIC HH(PPOBBIC
TEXHOJIOTH
Tema 7. Buabl 6posxeHuit, ocyuiecTBisie- nH(}OpMaIMOHHO-
MBIX MUKpoOpranuzmMamu. OkuciaeHue KOMMYHHUKAIIMOHHAs TEXHOJIOTHS;
7 OpPraHUYECKUX COSAMHEHUN MUKpPOOpra- JIP WHAMBUAYaAIbHON  00pa3oBaTenbHON
HU3MAaMHU. TPAeKTOPUHU, U CKBO3HBIE LIU(PPOBBIE
TEXHOJIOTH
Pa3nea 2. IlouBeHHasi MUKPOOHOJIOTHS.
Tema 8. MukpoOnosoruueckue no4BeH- UH(POPMALIMOHHO-
HBbI€ MTPOLIECCHI TPEBPALIEHUS BEIIECTB U KOMMYHHKAI[MOHHAS TEXHOJIOTHS,
8 DHEPIHUH. JIP VHIMBUAYaJIbHOW  00pa3oBaTeNbHON
TPaeKTOPUHU, U CKBO3HBIE LIHU(PPOBBIE
TEXHOJIOTH
Tema 9. YuacTre NOYBEHHBIX MUKPOOP- UH(POPMALIMOHHO-
raHU3MOB B KPYTOBOpPOTE a30Ta B IPUPO- KOMMYHHKAIIMOHHAS TEXHOJIOTHS;
9 ne JIP VH/IMBUAYaJIbHOW  00pa3oBaTenbHON
TPAeKTOPUH, U CKBO3HBIE LIU(PPOBBIE
TEXHOJIOTH
Tewma 10. buonornyeckas Gpukcamus Mo- WH(POPMAITMOHHO-
JIEKYJSIPHOTO a30Ta aTMOC(EpBI. KOMMYHMKAIlMOHHAS TEXHOJIOTHS;
10 JIP WHJIMBHIYAIBHOW 00pa30oBaTEIbHOM
TPaeKTOPUH, M CKBO3HBbIE LU(POBBIC
TEXHOJIOTH
Tema 12. MukpoOHbIe KOMIUIEKCHI MTOY- HH(pOpPMAIMOHHO-
BBl [[pHHITUTIBI ¥ KOHIIETIIINN TTIOYBEHHON KOMMYHHKAIIMOHHAS TEXHOJIOTHS;
11 MHUKPOOHOJIOTHH. JIP WHAMBUIYAIbHOM  00pa3oBaTeNbHON
TPAeKTOPUHU, U CKBO3HBbIE LH(PPOBBIE
TEXHOJIOTH
Tema 14. buonornveckast akTHBHOCTb nH(pOpMaITUOHHO-
Pa3HbIX TUIIOB [10YB, METO/IbI OIIPEEIIE- KOMMYHHKAI[MOHHAs TEXHOJIOTHS;
12 | Hus cocTaBa MOYBEHHBIX MUKPOOPTaHM3- JIP WHAUBUAYAIbHON 00pazoBaTenbHON

MOB»

TPAaeKTOPUHU, U CKBO3HBIC HU(PPOBBIC
TEXHOJIOTH
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6. Texkymumii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTECTAIUA 110
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 32IAHUA WJIN UHbIE MATEPHAJIbI, HEOOXOAUMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

TecTsl gas TEKYLIEIr0 KOHTPOJIA 3HAHMH Oﬁy‘lalOlIII/IXCH

TecToBble 3aaHus A1 TEKYILIETO KOHTPOJIA 3HAHUI 00ydaromuxcs npeacTas-
JIEHbl B y4€OHO-METOJIMYECKOM MMOCOOMH: YTIPaKHEHHSI U KOHTPOJIbHBIE Pa0OTHI IO
muctuminae  "Mukpobuonoruss  ydyeOHo-meToamueckuii  komruiekc /O,
I'. BonoOyesa ; Poccuiickuii rocymapcTBeHHbIN arpapHbiii yHHUBepcuteT - MCXA
umenn K. A. TumupsizeBa (Mocksa). - Mocksa : PAY-MCXA um. K. A. Tumupsize-
Ba, 2015.-32c.

Teopernueckasi KOHTpPOJIbHasi padoTa mo Teme: «IluTaresbHBIE Cpeabl H METO-
AbI CTEPUIN3ALNID)

Buier Ne 1
1. [loueMy HaTypajbHblE CpeAbl MaJONPUTOAHBI JJI HU3Y4YEHHs] (U3UOJIOTUU
MUKpPOOPraHU3MOB?
2. Kak noapasaenaroTcs nuTaTeabHble Cpebl IO PU3MYECKOMY COCTOSIHUIO (KOH-
CHUCTCHIIUM)?
3. C kako# 1enblo0 B MUKPOOHOJIOTMYECKON MPAKTUKE UCIOJIb3YIOTCS JIEKTUBHBIE
cpenst?
4, KakuM crocoOoM M mpu KakoM peKMME CTEPHIIM3YIOT JIaDOPATOPHYIO CTEK-
JsiHHYO0 nocyny (yamku [letpu, nunerku)?
S. Kaxoit MeToa mpUMEHSIOT B MUILEBOM MPOMBIIIIIEHHOCTH AJi1 00pabOTKH Mpo-

JTYKTOB, TEPAIONIUX MPU KUTITYEHUN TUTATEIbHBIE BKYCOBBIE CBOICTBA?

Buaer Ne 2
1.  Kakue o cocraBy cpe/pl UCIIONB3YIOTCA JIJIsl IOJMYyYEHUs! TPOAYKTOB KU3HEIE-
ATEIBHOCTH MUKPOOPTraHM3MOB (BUTAMUHOB, aHTUOMOTHUKOB U Ap.)?
2.  Kakue no KOHCHCTEHLIMH MHUTATEIbHbIE CPEAbl UCIONB3YIOT AJI HAKOIICHUS
OroMacchl MUKPOOPTaHU3MOB?
3. Jlns yero B MUKpOOHMOIOTHYECKOH MPAKTUKE UCIIONB3YIOT MJIOTHBIE CPEIbI?
4. [lepeuncnure METOBI TEPMUYECKON CTEPUIU3ALIUN?
5. B kakom ciyuae /Ui CTepHIIM3AINN MATATENBHBIX CPEI MPUMEHSIOT METOT XO-
JIOAHOM CTepUIIU3aLu?

buier Ne 3
1. Kakue mo cocraBy cpenbl UCHOJB3YIOTCS AJI HM3Y4YeHHs OOMEHa BEIIECTB
MUKPOOPraHU3MOB?
2. Urto mpeacTaBisieT co0oif arap-arap Mo XMuMUYECKOMY COCTaBY?
3. J51s yero B MEKpOOHOJIOTHYECKON MPAKTUKE HCTIONB3YIOTCS JKUIKUE CPEIbl?
4, CrocoOna mu macTepu3aius 00eCIeunTh CTePIIIbHOCTh MaTtepuana? [louemy?
S. Kakum cmocoOoM 0OBIYHO CTEPUIH3YIOT MHUKPOOHOJIOTHYECKHE METIH, UIJIbI,
METaJNTNYE€CKUE MUHLETHI U Ap.?

Bbuier Ne 4
1. K kakum no cocraBy cpeaam otHocutcs MITA (Msico-nenToHHbIH arap)?
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2. Kakue mo KOHCHCTEHLIMM MUTATENbHBIE CPEJbl UCMONB3YIOT ISl BBIACICHUS
YUCTBIX KYJIbTYp?

3. UYrto Takoe dpiamOupoBanue?
4. Kakumu cioco6amu npoBOIUTCS XOJNOAHAS CTEPUIIN3ALINA?
S. Kakoli metop crepunuzanuu HanboJiee HaJEKEH M LIIMPOKO HCIOJIB3YETCS B
71a00paToOpHOi pakTuKe?
buier Ne §
1. Kak nozpaznenstorcs nuTaTeabHble CPebl 10 COCTaBY?
2. Kakue KOHKpETHO cpeabl MPUMEHSIOTCS JUIsl BBIPAIIMBAHHUS MUKPOOPIaHHU3-
MOB, UCTIONIB3YIOIIUX OpraHuyeckue (opmel a3oTa’?
3. Kakue ymioTHUTEN! UCTIOIB3YIOT JUIsl IPUTOTOBIICHUS INIOTHBIX Cpe?
4. UeM crepunmzanus OTIIMYAETCS OT MACTEPU3ALINU?
S. Kak crepnnu3yroT nuTaTesbHbIe Cpeabl U BOAY JUIS pa3BEACHUM ?

Bonpocs! 1Jisi MOATOTOBKH K KOHTPOJIbHBIM MEPONPUSATHIM
Bomnpocsl K ycTHOMY 0lpocy 1o Teme:
«MopdoJiorust ¥ CHCTEMATHKA MUKPOOPTAHU3MOBY:

1. HaszoBuTte 0CHOBHBIE OTIIMYMS TPOKAPUOT U DYKApHOT.

2. [lepeunciute OCHOBHBIE OpraHesuIibl OAKTEPUATbHON KIIETKH.

3. KakoBbl (yHKIIMU KJIETOYHON CTEHKU y MPOKAPUOT?

4. Cy1iecTBYyIOT J11 OaKTEpUU, HE UMEIOIINE KJIETOYHON CTEHKU?

5. YeM OTIUYaroTCs TPaMITOJIOKUTEIbHBIE U TPAaMOTPHUIIATEIbHbIE OaKTepun?

6. OyHKITMOHAIBHAS POJIb U XUMHUYECKHI COCTaB IIUTOIIa3MaTHYECKO MeMOpa-
HBI B KJICTKE OaKTEPUIA.

1. Jlokanuzarus U PyHKIIUA ME30COM y MPOKAPHOT.

8. OxapakTepu3yiTe 3HaUCHUE KTYTUKOB, GUMOpPHIL U MHJICH B )KU3HU MPOKAPU-
OT.

Q. KaxoBa posb BKIIIOU€HH B OaKTepUabHOM KIeTKe?

10. B uem oTnuume HyKJI€OUAA MPOKAPUOT OT UCTUHHOTO SIIpa SYKaApPHOT?

11. Ilepeuncnure nokosimuecs: GopMbl IPOKAPUOT U HA30BUTE UX OCOOCHHOCTH.
12. KaxkoBa posb sHAOCTIOp OAKTEPUI U CTIOP SyKApHUOT?

13. OxapaxTepusyiTe OCHOBHBIC CTaIUN CIIOPOOOPA30BaHUs y OAKTEPHIA.

14.  Yro ompenensieT TePMOYCTOMYMBOCTH SHIOCTIOp OaKTepuii?

15. Kakumu cnoco6aMu MOTYT pa3MHOXKAThCS IPOKAPUOTHI?

16. Yro Takoe Bpems reHeparuu’?

17. JlaiiTe xapakTEepPUCTHKy OCHOBHBIM (Da3zaM IMKJIA pa3BUTHUS KYJIbTYphl OakTe-
puil.

18. HazoBute Mopdosoruueckre 0COOCHHOCTH MHKPOOPTaHU3MOB, HE UMEIOIINX
KJIETOYHOTO CTPOEHHUSI.

19.  OcHOBHBIE MPUHIIUATIBI CUCTEMATUKH MTPOKAPHOT.

20. Yewm ornuyarotcs puiioreHeTuyeckas u HEHOTUIMHMYECKass CUCTEMATUKH ?

21. UYTo mOCITy>KUJI0 OCHOBOM J1Jisl pa3pabOTKH (PUIOTCHETHYECKON CUCTEMATUKU?
22. Ha kakue 1oMeHbI pa3/eieHbl BCE JKUBbIE CYIECTBA?

23. Ha kakux npu3HaKax OCHOBbIBAaeTCs (heHOTUITMUECKas KiacCuUKaus?

24. Kaxkue oT/eIbl CyHIECTBYIOT B UCKYCCTBEHHOW CUCTEMATUKE OaKTepuii?
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25. HazoBuTe npencraBuTeNed rpaMOTPULIATEIbHBIX, TPAMIIOIOKHUTEIbHBIX OaK-
TEepU, MUKOILIa3M U apXeOaKTepHii?
26. OxapakTepusyhTe akKTHHOMUIIETHYIO JIMHUIO TPOKAPUOT.

Bonpocsl K yCTHOMY OIIPOCy 10 TeMe:
IIuTtanue MUKPOOPraHu3MoB. OTHOILIEHHME MUKPOOPTaHU3MOB K (pakTopam
BHEILIHEH cpeab».

1. Kakue criocoObl muTaHus XapakTEPHbI 151 MUKPOOPTaHU3MOB?

2. Kakas u3 opraHemn Ciy’)kKMUT CTPOTUM KOHTPOJIEPOM IPHU MOCTYIUIEHUH MHTa-
TEJIbHBIX BEILECTB B KIETKY?

3. OxapakTepu3yiTe BO3MOKHBIE CIIOCOOBI TPAHCIIOPTA MUTATEIbHBIX BEIIECTB B
KJIETKY.

4. Kakue cnenuduueckre TpaHCIOPTHBIE MEXaHU3Mbl PaOOTAIOT MPHU MEPEHOCE
yepe3 MeEMOpaHy NUTaTENbHBIX BEIIECTB?

S. Ha yem ocHOBaHa KinaccupuKalys MUKPOOPTaHU3MOB 11O TUITY TUTaHUS?

6. Kakue ncTOuHMKM yrieposia M a30Ta MCIOJb3YIOT aBTOTPOQHBIE M TETEpO-
TpO(HBIE MUKPOOPTaHU3MBbI?

7. Ha3oBuTe BO3MOXHBIE MCTOYHHUKH 3HEPIUH, HMCIOJIb3YyEMbIE MUKPOOpPraHU3-
MaMu?

8. YTo Takoe XeMOCHHTE3?

Q. Kakue MUKpoOpraHu3Mbl OTHOCATCSI K XeMOOpraHorereporpodam?

10. Kak BIaxHOCTB Cpebl BIMSIET HA )KU3HEACATEILHOCTH MUKPOOPTAHU3MOB?
11. Yem ¢pepMEeHTHI OTIMYAOTCSA OT XUMUYECKUX KaTanu3atopoB? OnuumTe cBOM-
cTBa ()EPMEHTOB.
12. Tlepeuncnute u oXapakTepu3ylTe Kiaacchl (PepMEHTOB?
13. K xakomy knaccy pepMeHTOB OTHOCATCS IK30(hepMEHTHI?
14.  Ilpu KakuX 3HAYEHUSX AKTUBHOCTH BOJbl MUKPOOPTraHU3Mbl HE Pa3BUBAOTCA?
15. Ha kakue rpynmsl pa3aensitoT MUKPOOPTraHU3Mbl IO OTHOILIEHHIO K TEMIEpaTy-
pe?
16. OcobeHHOCTH NMICUXPODUIBHBIX U TEPMOPUIHLHBIX MUKPOOPTaHU3MOB.
17.  JlaiiTe XxapakTepUCTUKy HEUTPODUIBHBIM, alluIOPUIBHBIM U aIKAIO(OUIEHBIM
MUKPOOPTraHU3MaM.
18.  Ponb xucnopoza sl )KU3HEAEATEIBHOCTH PA3TUYHBIX MUKPOOPTaHHU3MOB.
19. Yro Takoe anTtuOMoTHKH? VX CBOMCTBA M BO3JICHCTBUE HA pa3IMYHBIC (PU3HO-
JIOTUYECKUE TPYIITBI MUKPOOPTaHU3MOB.
20. B yewm 3axmtoyaetcst 1eHcTBHE YAbTPapUOIETOBOIO U3TYyUEHHUsI HA MUKPOOpra-
HU3MBI?
21. HazoBuTe u oxapakTepu3yiTte OCHOBHbIE (DOPMBbI B3aUMOOTHOUIEHUN MHUKPO-
OpraHU3MOB.

Bonpocskl K yCTHOMY 0lIpocy 1o TeMe:

«MeTa0d0,1M3M MUKPOOPTraHU3MOB)

1. JlaiiTe onpesenieHne MOHATHSIM «METa00JIN3MY, «KaTaboJIU3M»», «aHA0OTU3M.
2. OxapakTepu3yiTe BO3MOXKHBIE MyTH OOpa30BaHMs MUPOBUHOTPATHOU KHCIIO-
TBI.

3. Uro Takoe cybcTpaTHOE M OKUCTUTENRHOE (pochopunmpoBanue?
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4, [IpuBenuTe CPaBHUTENIBbHYIO XapaKTEPUCTUKY OPOKEHUIO U a’dpOOHOMY JbIXa-

5. KakoB OMOJIOTHYECKHA CMBICT IIUKJIa TPUKAPOOHOBBIX KUCIOT?

6. 3HavYeHUe AICKTPOHTPAHCIIOPTHOM 1IETTH B YHEPI'ETUKE KICTKH.

7. UTto Takoe aHadpOOHOE JbIXaHHUE?

8. Uro sBIsSETCS KOHEYHBIM aKIICITOPOM 3JICKTPOHOB IIPH aHAa’POOHOM JIbIXa-
HUH?

9. KaxoBbl myTy mosry4eHus TUpyBaTa B U3yYEHHBIX MPOIieccax OpoKeHus?

10. Hazoswute Bo30ynuTeneil CIuPTOBOTO OPOKEHUSI.

11.  Yro Takoe a3¢dekT [lactepa?

12.  Kaxkwue pacel npoxokeit cymectByroT? VX ucnonp3oBaHue.

13. 3naveHune CIMPTOBOTO OPOXKEHUS B MUILIEBON MPOMBIIIICHHOCTH U CEIHCKOM
XO3SMCTBE.

14.  OxapakTepu3yiTe TUITBI MOJIOYHOKHCIIOTO OpOKEHUSI.

15. Mopdonoruyeckue u GU3nNOIOrHUECKUE 0COOCHHOCTH MOJIOYHOKHUCIIBIX OaK-
TEepUi.

16. KaxoBbl 0COOEHHOCTH BO30OYAUTENEH TPOIMMMOHOBOKUCIOTO OPOKEHUS?

17. 3HadyeHHe MOJIOYHOKHUCIOTO U TMPOIMUOHOBOKUCIOTO OpOKEHUU B HAPOIHOM
XO35UCTBE.

18. Mopdonoruueckne u (HU3HOIOTHYECKHE OCOOEHHOCTH OakTepuil poja
Clostridium.

19. HazoBuTe TUIUYHOTO MPEACTABUTEINST MACISTHOKUCIIOTO OPOKECHHS.

20. 3HadyeHWE MACISTHOKUCIIOTO OPOYKEHHUS B KOPMOIIPOU3BOJICTBE.

21.  OcoOeHHOCTH BO30YIUTENCH alleTOHOOYTHIIOBOTO OPOKEHHSI.

22. 3HadyeHWE KOHEYHBIX MPOMYKTOB aIll€TOHOOYTHIIOBOTO OpOKCHHS B TPOMBIIII-
JICHHOCTH.

23. Bo30ynurenu cOpaxuBaHUs MEKTHHOBBIX BEIIECTB.

24. KakoB cocraB ¢epMEHTHOTO KOMILJIEKCa BO30YyIUTEICH OpOKEHUS MEeKTHHO-
BbIX BEILIECTB?

25. Kakue cnocoObl CymIecTBYIOT JIJIsi 00paOOTKH JTyOOBOJOKHUCTBIX PACTEHUN U
W3BJICUCHUS U3 HUX BOJIOKHA?

26. Paznuumst Bo3OyauTeneld BOASHOW M POCSHONW MOYKH JIyOOBOJIOKHHCTBIX pac-
TEHUM.

27. 3HaueHHWE Pa3NOKEHUS TIEKTUHOBBIX BEIIECTB B HAPOJAHOM XO3SHMCTBE.

28. 3HaveHue pa3NoKEHUs KJICTYATKU B MPUPOJIE.

29. [IlpuBenure cxemy ruaposnsza IHenono3bl. Kakue (epMeHThl y4acTBYIOT B
3TOM Mpoiecce?

30. HazoBute BO30yauTenei OKUCICHUS KJICTYATKH.

31. KakoBa poib OKHCIEHUS KISTUYATKU JJIs1 JUArHOCTUKH TUIOIOPOAHS TTOYB?

32. Pacnpoctpanenue Bo30yauTesneii OposKeHUs KIETUYATKH.

33. Ha3zoBuTe KOHEUHBIE TPOAYKTHI MPOIECCOB PA3TOKECHHS LIEIUTIOJIO3bI.

34. 3nHaueHue U 0COOEHHOCTU COpaKMBAHUA KJIETYATKU B PyOIe KBAYHBIX KUBOT-
HBIX.

35. Ilouemy OKHCIEHUE ATHJIOBOTO CHHUPTA JO YKCYCHOW KHCIIOTHI Ha3bIBAIOT HE-
MOJHBIM OKUCJIEHUEM?

36. OcoOEHHOCTH YKCYCHOKHCIIBIX OaKTEPHIA.
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37.
38.
39.

Kaxoit ¢pepMeHT NprHUMAET y4acThe B MPOLECCE OKUCICHUS Kupa’?
[IpomexxyTOUHBIE M KOHEUYHbIE TTPOIYKTHI OKUCIICHHUS KUPAa.
3HaueHue Mpoiecca OKUCICHUS YTIIEBOJOPOA0B MOYBEHHBIMU MUKPOOPTaHU3-

MaMHU. XapaKTepUCTUKa BO3OYAUTEIICH.

=

©oo~NOO

11.
12.
13.
14,

15.

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

22.

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

29.
30.

Bomnpockl kK ycTHOMY onpocy 1o Teme:

«IIpouecchbl KPYropopora a3ora B Npupoae»
HazoBuTe OCHOBHBIE CTaJUU KPYTOBOPOTA a30Ta B MPUPOJIE.
[ToueMy mpeBpalleHUs] MUKPOOPTaHU3MAaMH COECIUHEHHUM a30Ta UMEIOT OO0JIb-
10€ 3HaYCHHE B MIPUPOJIC U CEIBCKOM XO03siicTBE?
Kakas U3 craauii umeeT KIIoueBOe 3HAUCHUE VISl COXPAHEHMSI KU3HU HA 3eM-
e, obecrieunBasi HEMPEPHIBHOCTD LIeTIeH TUTaHUS?
Ha3oBute Bo30yauTeneil 1 KOHEUHbIE TPOTYKTh aMMOHU(UKALIMK B a3pOOHBIX
Y aHA’POOHBIX YCIIOBHUSIX.
OcobeHHocti aMMOHU(UKAITTH MOYEBHUHBI.
B uéwm 3akmtouaercs npouecc HuTpupukaunn? U3 kakux ¢a3 on cocrout?
C kaxoii 1enblo NPUMEHSIOT UHTUOUTOPBI HUTpUUKAITIH?
Yem oTiinyaetcs rerepoTpopHasi HUTpUPUKaLus?
Kakoii nponiecc mpuBoIuT K 00pa30BaHUIO HEIOCTYIHBIX JUJIsl pacTeHU hopM
azora?
Kakoe 3nauenme mmeer cooTHomeHue C:N s mpouecca MMMOOHIM3AIMU
azora?
[Touemy neHuTpUUKAIINIO HA3BIBAIOT AHAIPOOHBIM HUTPATHBIM JBIXaHUEM?
OcobenHocty BO30OyauTenei AeHUTpUPUKaLUU.
KaxoBbl pa3mepbl MOTEph a30Ta B pe3yibTare JeHUTPUPUKALIAN?
Kakue arporexHudeckue MpUeMbl CIEAyeT MPUMEHATH JJIs MPeAoTBpAIICHUS
JEHUTPUPUKALIMH B IOYBE U HABO3€?
Bxrnag OGuonornueckoii (ukcanu MOJEKYJSIPHOTO a3oTa B OajlaHC a30Ta B
HOYBe.
[Touemy Bo3OyauTENEH a30TPUKCAIIMN HA3BIBAIOT TAKXKeE U Aua3oTpodamu’?
Ha xakue rpynmsl noapa3aenstoT Bo30yaureneit a3oThukcaum?
XapakTtepuctuka (epMEHTHON CUCTEMBI MPoLiecca a30TPUKCALIUH.
KakoBbl 3aTpaThbl 3HEPTUU NIPU OCYLIECTBICHUN a30TPUKCAITUN?
Oc00EeHHOCTH U pacTIPOCTPAHEHHE CBOOOTHOXKUBYIIMX a30T(HUKCATOPOB.
CpaBHuTe BKJIaJ B OajlaHC a30Ta B MOYBE aHA’POOHBIMU M adPOOHBIMH a30T-
¢dukcaropamu.
Onummre XapakTepHbIe BHUIIBI CBOOOTHOXHUBYIINX THA30TPOGOB A pa3Iny-
HBIX THIIOB TTOYB.
Ocob6ennoctu (pukcanuu aTMochepHOro a30Ta [IUaHOOAKTEPUSIMHU.
HazoBuTe OCHOBHBIC OTIUYHSI ACCOIIMATUBHON a30TPHUKCAIIH.
Bxian acconmaTuBHBIX a30T(HUKCATOPOB B A30THBIN OalaHC TIOYB.
OTnuanst cMMOMOTHYECKOH a30THUKCAIIMH OT APYTHX BHIIOB ATOTO MPOIIECcca.
Mopdonornueckne u prU3n0IOrNIIeCKrue CBOMCTBA KITyOCHBKOBBIX OaKTEPHUHA.
Onumure mporecc B3auMOJICHCTBUS KIYOCHbKOBBIX OaKTepUil C pacTeHHEM-
XO3SIHHOM.
B kakoii hopme ki1yOeHbKOBBIE OaKkTepuu GUKCUPYIOT a30T?
Ponb nerremorno6uHa g gukcanuu azota 6akTepouIaMu.
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31.

32.
33.

34.
35.

36.

37.

38.

39.

40.

41.
42.

10.
11.
12.
13.
14.

[lepeuniciure U yTOUHUTE CBOMCTBA KIIyOS€HBKOBBIX OaKTEepuil JJIsl YCHEUTHOTO
dbopmupoBaHus a30THUKCHPYIOIIET0 CUMONO03a.
3HaueHue 6000BO-pU300UATTELHOTO CUMOMO3a /1JIs a30THOTO OajiaHca Moys.
OxapakTepu3yiiTe MHUKPOOPTaHW3MbI, pa3zjiaraiolire OeTKOBbIE BEIIeCTBA B
a’pOOHBIX U aHADPOOHBIX YCIOBUSX.
KakoBbI onTuManbHble YCIOBHS Pa3I0KEHUS MOYEBUHBI MUKPOOPTaHU3MaMu ?
HazoBute Qamunuio y4€HOro, OTKPBIBIIETO HHEPreTHUECKUN MpOIlece,
Ha3BaHHBIA XEMOCUHTE30M.
B uéwm 3akmouaetcs nporecc HuTpudukanuu? M3 kakux aByx (a3 oH cocTo-
ut?
KakoBbl oTnuuuTeIbHBIE OCOOCHHOCTH ACCUMMIISIIIUOHHOTO U JTUCCUMUJISIIH-
OHHOTO TPOIIECCOB BOCCTAHOBJICHHSI HUTPATOB?
Pa3mepsl moTeps MOJEKYISAPHOTO a30Ta U3 TIOYB B pe3yjbTaTe Mpolecca HUT-
pudpuKanuu.
HazoBute Hanboisiee pacrpocTpaHEHHbIE CBOOOJHOKUBYIINE a30T(HUKCUPYIO-
e OaKTepUU.
Yem oTanuaroTcs cBOOOIHOXKUBYIIME a30TPUKCUPYIOLINE OaKTEPUU OT acco-
[IUATUBHBIX a30TPUKCATOPOB?
CumOuoTuyeckre a30TGUKCATOPHI U UX POJIb B HAKOIIJICHUH a30Ta B TIOYBE.
Kak Ha3pIBaeTcsl mpenapar, OCHOBAaHHBIN Ha MCIIOIH30BAaHHUH CUMOMOTHYECKIX
KJIyOCHBKOBBIX OaKkTepuii?

Bonpocsl kK yCTHOMY ompocy 1o reme

«IlouBeHHAst MUKPOOHOJIOT HSD)

JlaiiTe ompeneneHne MOHITHIO «MUKPOOHBIE KOMILUIEKCHI (COOOIIEeCTBa) MOoY-
BEI».
KakoBa npupopga sinenusi aare3uu (aacopO1yu) MOYBEHHBIX MUKPOOPTaHU3-
MOB?
Kaxkoe 3HaueHne nuMeroT GU3NKO-XuMU4YeCKrue (PaKTopsl sl pa3BUTUS TTOYBEH-
HBbIX MUKPOOPTaHNU3MOB?
Yem MOXHO OOBACHUTH (IIYKTyallMd YUCICHHOCTH MHUKPOOPTaHHU3MOB B TOY-
Be?
OxapakTepu3yite TPyOmbl CanpoTPO(PHBIX MHUKPOOPTAHW3MOB MO (YHKIIHH
MOCTIEI0BATEIHPHOTO TOTPEOJICHUS PeCypCOB MUTAHUS.
[IpuBenuTe mpuMepbl canmpoTpodOB, OTHOCAIIUXCSA K THAPOJIUTHKAM, KOIHO-
Tpodam, oaurorpodam.
Kakue mnokazarenu ompenenstoT MOBEACHUE MHUKPOOHOW MOMyJsUMU B TPU-
POIHBIX cpenax?
[IpuBenute npumepsl npenacraBureneit K-ordbopa, L-otbopa, r-otbopa kak
AKOJIOTHYCCKUX CTPATETUi )KM3HU MUKPOOHBIX TIOIYJISIITUI TIOYBHI.
OxapakTepu3yiTe IOYBY KaK 3KOCHCTEMY, CIOCOOHYIO TOJIIEPKUBATH TOMEO-
CcTas.
Kaxve mpuHITUIIBI ¥ KOHIIETIIINY MPUHSATHI B TOYBEHHOW MUKPOOMOJIOTHH?
Yro Takoe puzocdepa u pusoriana’?
Yem o0bsacHsETCS «pu3ochepHbIit 2P PerT»?
Kakune MUKpOOpraHu3Mbl MPEIMNOUYUTAIOT AJIsi OOUTaHUS 30HY KOPHS?
Cy1iecTBYyIOT JIM MUKPOOPTaHU3MbI, U30€ralolue BIUsSHUS KOPHEBON 30HBI?
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Kak mensiercs coctaB puzochepHoit MUKPOQIOpPHI C BO3PACTOM PACTEHHUS?
KakoBa poib MUKpO(IIOpBI 30HBI KOPHSI B KU3HU PACTCHUMN?

Kakne xoHuenmuu rymycoo0pa3oBaHusi MPUHITHI B IOYBEHHOW MHUKPOOHOJIO-
run’?

Kakue Mukpoopranu3Mbl NPUHUMAIOT YYACTUE B CUHTE3€ U PA3JIOKECHUU T'yMYy-
ca?

JlaiiTe onpeseeHne MOHATHAM «3UMOTEHHAS» M «aBTOXTOHHASH MUKpodIopa.
Kakue MuUKpOOpraHu3mbl OTHOCSTCA K 3UMOT€HHOM M aBTOXTOHHOW MHMKpPO-
dmope?

[TpuBeauTe nMpUMepbl CYKIIECCUM MTOYBEHHBIX MUKPOOPTAHU3MOB B PE3yJIbTaTe
BHECCHHSI OPTAaHNYECKNX U MUHEPATBHBIX YI0OpECHUH.

CocTaB MOYBEHHBIX MHUKPOOPTaHU3MOB B pPE3yJIbTaTe€ MPUMEHEHUS COJIOMBI,
Topda B KaUeCTBE OPraHUYECKUX YA0OpECHUI.

CoBpeMeHHBIE METOIbl KOMITIOCTUPOBAHUSI.

Kakne mMukpoopraHu3Mbl CIIOCOOHBI K JCTpajlaliili XUMHUYECKUX CPEJICTB 3a-
IIUTHl PACTCHUI?

KakoBo 3HaueHne MOYBEeHHONW MUKPO(IOPHI IIPH PEKYIHTUBAIIMHN 3€MEIh?

UTto Takoe MUKOpH3a, HA30BUTE BO3OYAUTENCH.

B 4eM 3akirouaercst BBIroa MapTHEPOB P MUKOPHU3AIUKN PACTEHUM?

6.2 IlepeyeHb BONPOCOB JJIfl IPOBEICHUS YCTHOT0 IK3aMeHa 10 IUCIHUIINHE.

BOHpOCLI, BBIHOCHUMBIC HA IK3aMEH 110 JUCHHUIIINHE

HcTtopust u 00bEKTHI U3yUYEHUS MUKPOOUOIIOTHH.

®dOTOCHHTE3 U XEMOCUHTE3 MUKPOOPTaHU3MOB.

MukpoopraHu3Mbl 30HbI KOPHS U TIOBEPXHOCTH PACTCHHM, UX POJIb.
NMMoOunm3aius MUHEpaIbHOTO a30Ta B OYBE MUKPOOPTaHU3MAMU.
MukpoOHbIE TTOMYJISIIAN TOYBHI.

MosnouHokucioe Opoxkenre. MoJIOYHOKHUCIIbIE OaKTEpUH U MX POJIb B KOHCEPBHU-
POBaHUU MUIIEBBIX IPOIYKTOB U MPU CUIOCOBAHUH KOPMOB.

Bupycsl u ¢aru.

MukpoOuosornyeckie MpoIecchl MPH CHIIOCOBAHUN KOPMOB, CO3PEBAaHUH CEHA-
’Ka (3epHOCEHaXKa), UX PEeryIupOoBaHue.

bposxenue kieTyaTky. 3HaYSHHE ITOTO MpoIllecca B MPUPOJIE.

Ammonudukanus MoueBUHBI. Bo30yauTenu u xo mpoiecca.
MukpoopraHU3MBbl, BBI3BIBAIONINE OKUCIICHHE KUPA.
MukpoOHBIe COOOIIECTBA TIOYB PA3IUYHBIX THIOB U (DAaKTOPHI, OMPEIETSIONINE

HX COCTaB.

Bnusuaue 06paboTKy MOYB HA YUCICHHOCTh MUKPOOPTAHU3MOB M IX aKTUBHOCTb.
Hutpudukamnus. 3HaueHne HUTpUPUKAIMKA B TIOYBE U TIPU XpaHEHUU HABO3A.
DkoJoro-reorpaduueckue 3aKOHOMEPHOCTU PACHPOCTPAHEHUS MHUKPOOPTaHU3-

MoB B nouBax (o E.H. Mumryctuny).

OxucieHre 3TUIIOBOTO CIUPTAa B YKCYCHYIO KHCIOTY. Bo3Oynurenu u xoa mpo-

necca.

Tunel nuTaHus MHUKPOOPTaHHU3MOB.
CriocoOsbl MNOCTYIINICHUSA IMUTATCIIbHBIX BCIICCTB B 6aKTCpI/IaJII>HYIO KIICTKY.
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47.

48.
49,
50.
51,

OcCHOBHBIE TPOPUUECKHE IPYIIIBI MUKPOOPTaHU3MOB.

DepMeHTBl MUKPOOPraHu3MoB. Pomib ruaposas B )KU3HEACSITEIBHOCTH MUKPOOP-
TaHU3MOB.

[Tpoueccrl Tpanchopmanuu rymycoBbix BemecTB. KoHuenuuu rymycoo6pas3oBa-
HUS.

Mopddonornueckue u GU3HOIOrHIECKHEe OCOOEHHOCTH HECUMOMOTUYECKUX a30T-
bUKCHPYIOIINX MUKPOOPTAaHU3MOB, UX BKJIAJl B Q30THBIN OalaHC MOYB.
[IpeBpalieHrss MUKpOOPTaHU3MAMU COEAMHEHUN CEPBI.

MuxkpoOHbie Ouompenaparsl sl 3alUThl PACTEHUN OT (PUTOMATOTEHHBIX MUKPO-
OpPraHU3MOB U HACEKOMBIX-BPEIUTEIEH.

Oco0eHHOCTH CTPOCHHSI KIIETOYHOM CTEHKH MPOKAPUOT.

MacnsHokucaoe OpokeHrue. 3HaueHHe MpoLecca B MPUPOJIE U CEITbCKOM XO3sIi-
CTBE.

AMMOHM (UKl OETKOBBIX COEIMHEHUH B MIOYBE.

CniuptoBoe Opoxenue. Bo3Oyaurenu u xoj nporecca.

MukpoOHble 3eMieyqo0pUTENbHbIE MpEenapaTbl, UX OpPUMEHEHUE U IPPEKTUB-
HOCTb.

[Tporecchl mosyueHus: YHEPrUM MUKPOOpPTraHU3MaMH (a3poOHOE JbIXaHue, Opo-
KEHHE, aHadpoOHOoe /ibIxaHue). Pacxo sHEprur MUKpOOPraHU3MaMH.

BnusHue oprannyeckux y100peHuii Ha MUKpPOOPTaHU3MbI U TJI0JOPOIUE TTOYBHI.
JlelicTBue HA MUKPOOPTaHU3Mbl XUMHUYECKHUX CPEJICTB 3AIIMUTHI pacTeHul. buone-
rpajanus NecTUUUI0B MUKPOOPTaHU3MAMH.

OCHOBHBIE MPUHUUIIBI U MPU3HAKH, KCIOJIb3YEMbIE B CHUCTEMATHUKE OaKTEpUU.
OcHOBBI (DUIJIOTEHETUYECKON CUCTEMATUKH.

CriocoObl ABMKEHUS IPOKAPUOT.

Pa3noxeHnue MEKTMHOBBIX BEIIECTB MHUKpOOpraHuzMamu. BopasiHas u pocsiHas
MOYKH BOJIOKHUCTBIX PACTEHHH.

AcconmaTuBHas GuKcalys a3oTa.

[TponronoBOKKCIIOE OpPOKEHHE.

PacnipocTpaneHne MUKpPOOpraHuU3MOB B IpHpone. BrnusHue ¢gpaktopoB okpyxka-
IOLLEN Cpesibl Ha pa3BUTHE MUKPOOPTaHU3MOB.

Henutpudukamus. Mepsl 00pbObI ¢ TeHUTpUHUKAITIEH B TIOUBE U HABO3E.
CumOuoTtuueckas ¢ukcanusi azota. [lepcrnekTuBbl MOBBIIEHUS 3()PEKTUBHOCTH
npoiiecca.

AnieToHOOyTHIIOBOE OpoxkeHre. Bo30oynurenu, xoa nporecca.

Oxucnenue KJIeT4aTku. 3HAYEHUE B IPUPOJIE U CEITCKOM XO35HCTBE.

Mukopu3a pacteHuid. 3HaueHue, BO30YIUTEIH.

MukpoOHble Tpenaparbl, CTUMYJIUPYIOIIHE POCT PACTEHUH.

[TpuHIUIIBI U KOHLIETILIMK, IPUHATHIE B TOYBEHHOW MUKPOOHOJIOTHH.

Bupouasl 1 npuoHBI.

BiusHue MeETMOpaTUBHBIX MEPOIPUSATUH HA YHCICHHOCTh MHUKPOOPraHU3MOB
MIOYBBI U UX AKTUBHOCTD.

['ereporpoduas Hutpuduxaius. 3HaueHue, BO30YyIUTEINH.

3UMOreHHas U aBTOXTOHHAsI MUKPOQIIOpa MOYB.

PenponykTtuBHas ctparerus NOnyJsiiuid MUKPOOPTaHU3MOB.

[IpeBpalienyss MUKpOOPTaHU3MaMHU COEAVMHEHUH JKele3a.
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89.

[TpeBparienuss MUKpoOpraHu3sMaMu CoeqMHEHNUH (ocdopa.

Bnusinue MuHepanbHbIX y100peHUH Ha MUKPOOPIaHU3MbI U TUIOA0POJUE ITOYBBI.
Crioco0b! pa3MHOKEHUS TIPOKAPHOT.

CrniopooOpa3oBaHHEe TPOKAPUOT U FYKAPHUOT.

BbuonpenapaTsl Ha OCHOBE aCCOLMATUBHBIX OaKkTepuil U UX 3P (HEKTUBHOCTB.
CamnporpodHble U napaTpopHble MUKPOOPTaHU3MBI.

CpaBHUTENBHBIN aHAJIW3 CTPOEHUS KJIETKH POKAPUOT U 3YKapHOT.

3Hadenne GuMOpHIA U TUIICH B )KU3HEACATEIIPHOCTA OaKTEPUH.

OYHKIMY [TUTOTIA3MATUUECKON MEMOpPaHbI IPOKAPHOT.

Ponb BKITtOUEHN OaKTEpUaTbHON KIETKH.

LlenTp HacneaCTBEHHOW MH(OPMALIUU TPOKAPUOT U IYKAPHUOT.

XapaKTepUCTHUKa UCKYCCTBEHHON CUCTEMATUKH IPOKAPHOT.

3HayeHue rpudoB U APOXOKEH B MUKPOOHOM COOOIIIECTBE MOYBHI.
Mopdosiornueckue M 3KOJIOTMUYECKHE OCOOCHHOCTH MMKPOCKOINMYECKHX BOJIO-
pociel U IPOCTEUIINX.

B3auMOOTHONIEHUSI MUKPOOPIaHU3MOB B IIPUPOIHOM CpeJIE.

[TumeBble TOTPEOHOCTH MUKPOOPTAHU3MOB.

Oco0eHHOCTH pa3InYHbIX MyTEeH MOTYYeHHs] MUPOBUHOIPATHONW KUCIOTHI.
bruocunTe3 pa3nuyHbIX BEIECTB MUKPOOHOU KIIETKH.

®da3bl UKJIA Pa3BUTHUS KYJIbTYpPbl OAKTEPHIA.

[Ipoueccol OpoxeHus, BeI3biBaeMble OakTepusimu poaa Clostridium.

Oxucnenue yriaeBoJI0B 1 yTiIeBOI0OPOI0OB MUKPOOPTaHU3MAMH.

[Ipouecchl pa3noKeHus FTeMULEIIIIONIO3bI U JINTHUHA MUKPOOPTaHU3MaAMH.

Ponb MUKpOOPTraHM3MOB B KPYTOBOPOTE a30Ta B MOYBE.

XapakTepucTrKa 1 BUI0BAsI CIELU(PUIHOCTh KIIyOCHbKOBBIX OaKTEpUH.
OCHOBHBIE CTaIMU WH(DUIMPOBAHUS PACTEHUS KIYOCHBKOBBIMU OaKTEpUSIMM-
CUMOHMOHTaMH.

CpoiicTBa KIIyOCHBKOBBIX OakTepuil mpu (HOpMUPOBAHUM a30T(HUKCUPYIOIICH ac-
COLIMALINH.

bakTepun-cuMOUOHTH HEOOOOBBIX PACTEHUH.

MeTtonbl onpenesieHns YMCICHHOCTH, COCTaBa U aKTUBHOCTH ITOYBEHHBIX MHUKPO-
OOPTraHHU3MOB.

MukpoOHoI0oruyecKrue acreKkThl Pa3IUYHbIX CIIOCOOOB XpaHEHUsI HABO3A.
MukpoOHroIornyecKkrue CTaguu KOMIOCTUPOBAHUS OPTaHUYECKUX OTXO/I0B.
Mukpobuonornyeckas TpaHchopmaliis NECTUIUAO0B B OYBE.

BnusgHue snu@UTHBIX MUKPOOPTaHU3MOB Ha JKU3HEACSATENBHOCTh PACTEHUU WU
XPaHEHHUE TUIOJ0B U OBOLLEH.

Mukpobuosnorus oprannyeckux yjnoopenuid. Coaoma, Topd, KOMIOCT.
MukpoOHOIOrnyecKue acleKThl IPU BOASHOW U POCSHOW MOYKE JTyOOBOJIOKHHU-
CTBIX PACTEHHM.

Buael cuM6103a MUKpOOPTaHU3MOB C PACTEHUSMHU.

B3anmooTHOIIEHHSI MUKPOOPTaHU3MOB MEXAY COOOM M BBICIIMMH OpPTaHU3MAaMH.
CuMOmM03, aHTarOHU3M U Apyrue GOpMBI.

3nauenne padot C. H. Bunorpanckoro u B. JI. OMensHCKOTO N1 pa3BUTHS MUK-
pobuonoruu. Otkpeitus /. Y. Banosckoro u U. Y. Meunnkoga.
CnopooOpa3zoBanue y OakTepuil, cTaguu 00pa30BaHUs SHAOCIOP.
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90. [luTomia3zMa GakTepHaTbHOM KJIETKH. bakTepuanbHbIi TEHOM.

6.3. Onucanmne noka3aresjel 1 KpuTepueB KOHTPOJISA yCIIeBAeMOCTH, ONIUCAHHE
IIKAJI OLleHUBAHUS.

6.3.1 OueHo4HbIe cpecTBa TeKYLIero KOHTPOJIsSI YCIIeBAeMOCTH

O01as sK3aMeHalMOHHAsT OIIEHKA OTBETA CKJIAABIBACTCS U3 TPEX OLEHOK 110
Ka)XJIOMY M3 TPEX BOIIPOCOB OUIIETa U ABIISIETCS UX CPETHUM apru(PMETUUECKUM C
OKpPYIJICHHEM B CTOPOHY yMeHbIIeHUs. [Ipn Hanuuuu no ofHOMY U3 BOIIPOCOB OMIIe-
Ta OLIEHKHU «2» (HEYJOBJIETBOPUTEIHHO) 001IAas IK3AMEHALIMOHHASI OLIEHKA BbI-
CTaBJISACTCH «2» (HeyA0BJIETBOPUTEIbHO).

OrneHka OTBETOB POU3BOAUTCS IO MATUOAIIIBHOM 1IKAJI€ U BBICTABIIAETCS CO-
IJIACHO KPUTEPHSIM, IPUBEICHHBIM HUXKE

1. OueHka «5» (0TJMYHO) CTABUTCH €CJIN:

o [ToHO pacKkphITO CoAep)KaHUE MaTepHrasa OmiIeTa: HCUSPIBIBAIOIINE U
apryMEHTUPOBaHHBIE OTBETHI HA BOIIPOCHI B OUJIETE.

o Marepuan u3jioxeH rpaMOTHO, B ONPEIEICHHOMN JJOTUYECKOM TocIie10-

BaTCJIbHOCTH, HC TpC6yCT JOITOJIHUTCIIIBHBIX HOHCHGHHfI, TOYHO HCIIOJIB3YCTCA TCP-
MHWHOJIOI'u.

o JleMOHCTpUpYIOTCS TTyOOKHE 3HAHUS TUCHUIUIMH CIIEUAIBHOCTH.

o Jlanbsl 000CHOBAaHHBIE OTBETHI Ha JIONOJHUTENbHBIE BOIIPOCHI MTPEenoa-
BaTeJIsl.

2. Ouenka «4» (XOpo1I0) CTABUTCH €CJIN:

o OTBeThI Ha MOCTABJIEHHBIE BOMPOCHI B OUJIETE U3JIAratoTCsl CUCTEMATH-
3UPOBAHO U IOCIIEI0BATEIIBHO.

o JleMOHCTpUpYy€ETCS YMEHHE aHAIIM3UPOBATh MaTEPHUall, OJHAKO HE BCE

BBIBOJIbI HOCSIT apIyMEHTUPOBAHHBIN U JJOKa3aTEJIbHBIN XapakTep, B U3JI0KEHUU J10-
MyIIEeHbl HEOOBIINE MPOOEIbl (HETOYHOCTH ), HE MCKA3UBIITUE COJIEPIKAHUE OTBETA.

o Marepuan uznaraercsi yBepeHHO, B OCHOBHOM MPaBUJILHO JaHbI BCE
OTPENICIICHUS U TIOHSITHUS.

o [Ipu oTBeTE HA TOMOJHUTEIBHBIE BOMIPOCHI MTPENoAaBaTesis MOJHbIE OT-
BETHI JJAaHbI TOJIBKO MPH MOMOILY HABOSIIINX BOIPOCOB.

3. Ouenka «3» (yI10BJIE€TBOPHUTEJIbHO) CTABUTCS €CJIU:

o HemnonHo win HEMOCIeI0BaTENbHO PACKPBITO COAEPIKAHUE MaTepuaa,
HO TIOKa3aHo o0lee TOHUMAaHUE BOIPoca.

o NmMenuck 3aTpyAHEHUS WK JOMYIICHBI OITMOKU B ONPEICICHUN TTOHS-
TUM, UCTIONI30BAHUU TEPMUHOJIOTHH, UCIIPABJICHHBIE TTOCIIE HABOISAIIUX BOIIPOCOB.

o JIeMOHCTpUPYIOTCSI TOBEPXHOCTHBIC 3HAHUS TUCLIUIUIMH CHEIUaIbLHO-
CTHU; UMEIOTCS 3aTPYIHEHUS C BBIBOJIAMH.

o [Ipu oTBeTE HA TOMOJIHUTENBHBIE BOIPOCHI TPENOAaBaTeNsl OTBETHI Ja-
FOTCSI TOJIBKO TP TTOMOILY HABOJAIINX BOIIPOCOB.

4, OuneHka «2» (Hey10BJIE€TBOPUTEIbLHO) CTABUTCH €CJIN:

o Marepuan uznaraercsi Hermocjaea0BaTeIbHO, COMBYMBO, HE TIPEACTABIISCT

OTIpEIeNICHHON CUCTEMBI 3HaHWH TI0 JUCIHILTUHE, HE PACKPBITO €r0 OCHOBHOE CO-
JepKaHue.
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o JomnyuieHsl rpyObie OIMOKY B OMPEEICHUSX U MOHATUAX, TIPU UCTIONb-
30BaHUM TEPMUHOJIOTHH, KOTOPBIE HE UCIIPABJICHBI [1OCJIE HABOAIIUX BOMPOCOB.

o JleMOHCTpUpYyeT He3HAHUE U HEMOHUMAaHHUE CYIIECTBA IK3aMEHAI[MOH-
HBIX BonpocoB. He 1aHbl OTBETHI HA JOMOJHUTEIBHBIC UJIA HABOSIIINE BOIIPOCHI
IPENo1aBaTeIs.

[Ipu BBICTaBICHUM OIIEHKH, OCOOCHHO HEYIOBICTBOPUTEIILHOM, TIPETIOaBaATEITh
OOBSCHSET CTYICHTY HEJOCTATKH €Tr0 0TBeTa. DAaKTOPOM, BIMSIONINM Ha CHIDKCHHE
OILICHKH OTBETA, SIBJISIETCS TAK)KE MAJIOIPAMOTHAsI PeUb C UCIOJIb30BAHUEM KAPTOH-
HBIX U TPOCTOPEUHBIX BBIPAXKEHHI, HEYMEHHUE MTPaBUIILHO MOJIb30BATHCSI TEPMUHAMH.

[Ipu KOMOHUTENHEHOM CaMOCTOATENBLHOM paboTe HaJl MaTEpHaJIOM Kypca BO3-
MO>KHO MOBBIIIEHUE KAa4eCTBA BHIMOJHEHUS YUeOHbIX 3aIaHUM.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
«MuxpoouoJiorusp»

7.1 OcHoBHas JuTEPATypa
1. Emues, B. T. Cenbckoxo3siicTBEHHass MUKPOOHOJIOTHS : YYCOHUK ISl BY30B /
B. T. EmueB, E.H.Mumyctun. — Mocksa: W3narensctBo HOpaitt, 2021. —
197 ¢. — (Bwiciiee o6pazoBanue). — ISBN 978-5-534-11223-8. — Tekcr : amnek-

TpouHbld // OGOpazoBarenpHass 1natdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/471811
2. Hetpycos, A. 1. MukpoOuosiorusi: Teopust 1 npaktuka B 2 4. Yactp 1 : yueO-

Huk aisa By3oB / A. W. Herpycos, U. b. KoroBa. — Mocksa : M3natensctBo IOpaiiT,
2021. — 315 ¢. — (Bwicmiee oopazosanue). — ISBN 978-5-534-03805-7. — Teker :

anekTpoHHbI // OOpazoBarenbHas 1atdgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/468999
3. Hetpycos, A. 1. MukpoOuosiorusi: Teopusi U npaktuka B 2 4. Hacte 2 : yueO-

Huk 11 By3oB / A. U. Herpycos, U. b. KotoBa. — Mocksa : U3znarensctBo FOpaiit,
2021. — 332 c¢. — (Bwicriee oopasosanue). — ISBN 978-5-534-03806-4. — Texkcr :

MeKTpoHHbI //  O6pazoBarenpHass 1uiatdopma HOpaiir  [caiit]. — URL:
https://urait.ru/bcode/470688
4, Owmensuckuii, B. JI. Kpatkuii kypc 0o0Ied ¥ MOYBEHHOH MHKpOOHOSIOTUH /

B. JI. Omensuackuii. — Mocksa : U3parensctBo FOpaiit, 2021. — 173 ¢. — (AHTO-
aorust meiciin). — ISBN 978-5-534-11338-9. — Tekct : anmekTpoHHbIi // O0pa3oBa-
tenbHas matgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/476103

S. Emues, B. T. O0wmas mukpoOuonorusi : yueOHuk st By3oB/ B. T. Emues,
E. H. Mumyctun. — Mocksa : U3gatensctBo FOpaiit, 2021. — 248 ¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-11221-4. — Tekct : snextponHsiii / Obpa3oBa-
tenbHas matgopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/471797

7.2 lonoJiHUTEILHAS JIATEPATYPA

1. MuxkpoOuosorusi: y4yeOHHUK: Al CTYACHTOB BBICIIMX YU€OHBIX 3aBEACHMUIA,
oOyuaroruxcst o crueruanbHocTd 311200 "TexHomorus MpoM3BOJCTBA M TEpepa-
0otku cenbckoxossiictBeHHOW mpoaykmuu" / [O.Jl. CupopeHko, a.c.-x.H., mpod.,
E.I'. bopucenko, n.1.H., mpod., A.A. BanbkoBa, k.0.H., gom., JL.U. Boiino, x.60.H.,
noil. ]. - Mocksa : UTHOPA-M, 2005. - 285, [1] c.
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2. OnpenenuTenb MAaTOTEHHBIX M YCIOBHO MaTtoreHHbIXx rpubdoB [Tekct] / M. Cat-
ToH, A. @oteprwui, M. Punansau; Ilep. ¢ aurn. K. JI. Tapacosa, }O. H. KoBanesa,
nox pen. . P. lopoxkoBoii. - M. : Mup, 2001. - 468 c. : ui. - bubnuorp.: c. 447-
450.- CnoBapbs TepMUHOB: C.451-454.-Yka3. natuH. Ha3BaHUM rpubdos: c.457-463. -
[lep. uzn. : Guid to Clinically Significant Fungi / D. A. Sutton, A. W. Fothergill, M.
G. Rinaldi.

7.3 Metoanueckue yKa3aHusl, peKOMEHAALMHU U APyrue MaTepuasbl K 3aHATHAM
1. [Tpu npoBeneHuu 1abOpPaTOPHBIX pabOT HEOOXOAMMO CTPOTO COONIONATH Mpa-
BUJIA TEXHUKM OE€30MaCHOCTH MpU padboTe B MHUKPOOMOJIOTMYECKOW J1abopaTopuu,
yKa3aHus MpenojaBaTeniell 1 1ab0opaHToB Kadephl.

2. PaGouas TeTpanp 11 1a00paTOPHBIX 3aHATUI MO AUCHUIUTMHE « MUKpoOUoIio-
rus». M.: Llentp oneparuHoil nonurpadpuu PI'AY-MCXA nmenu K.A. Tumupszesa,
2016.

3. CII 1.3.2322-08 be3onacHocTh pabOThl ¢ MUKpOOpraHu3MaMu 3 - 4 Tpymmn mna-
TOT€HHOCTH (OIACHOCTH) U BO3OYIUTEISIMU TTapa3uTapHBIX O0se3Hen

4, ®I'OC BO no namnpasnennto 35.03.03 « ArpoxXuMus U arpOIIOYBOBEICHHUEY

5. ITOOIT BO no nanpasnenuto 35.03.03 «ArpoxumMus 1 arporio4BOBEAECHUE»

6. VYyebusiii mian no HampasieHuio 35.03.03 «Arpoxumusi U arporoyBOBe/ie-
HUE»

8. Ilepevyennb pecypcoB HHPOPMALUOHHO-TEJIEKOMMYHHUKAIIMOHHOU ceTn «UH-
TepHeT», HeOOXOAUMBIX /Il OCBOEHUS JMCHUIIUHBI « MUKPOOHOI0THS
1. EBpasuiickuii  HanuMoHanbHbIi  yHuBepcurer uM. JLH. T'ymunena
http://www.enu.kz/ru/— Pexxum noctyma cBoOoHBIN, S3. pyc, ka3, aHri
2. Unrepuer-xkypHan «BioMed Central» http://www.biomedcentral.com/ — Pe-
KM JIOCTyTa CBOOOAHBIN, 3. aHrI.
3. Uurepuet-xkypHan «BioMedNet» http://www.bmn.com/ — Pexum mnocryna
CcBOOOIHEIN, SI3. aHTII.
[TpoexT «Bcst 6uonorus» http://sbio.info/ — Pesxxum noctyma cBoO0HbIH
Pocculicknii xuMuko-texHuyeckud ynusepcuter um. .M. Menneneea -
http://www.muctr.ru/ - Pesxum mocTyra cBOOOIHBII
6. ®I'BY Poccenspxosuentp http://rosselhoscenter.com/ — Pexxum goctyna cBo-
OO THBII
7. Hayunas onektponHas Oubmmoreka eLIBRARY.ru OOO «PYHO3by -
http://elibrary.ru - Pexxum moctymna cBoOOIHBIH (C perucTparueii)
8. DnextponHast oubauoreka MI'Y [DnekTpoHHbIN pecypc] - Pexum moctymna:
http://www.pochva.com/?content=1 — Pesxxum gocTymna cBOOOIHBIH

o b

8.1 Ba3bl JaHHBIX, HHPOPMANMOHHO-CIIPABOYHBIE U MOMCKOBbIE CHCTEMBbI
ATpOIIONCK, TOJTHOTEKCTOBAs Oa3a JaHHBIX HHOCTPaHHBIX KypHainoB Doal, mo-
uckoBbie cucteMbl Rambler, Yandex, Google, https://ru.wikipedia.org

9. OnucaHue MaTePpHAIbHO-TEeXHNYECKOH 0a3bl, He00XO0TUMO JJIfl OCYIIECTB-
JieHHsl 00Pa30BaTeIbLHOI0 MPoIecca Mo AUCHUILInHe «MUKPoOHoJI0Trns»
JIJIsi IEKIIMOHHOTO Kypca HeoOXOoIUMa KOMITBIOTEPHAsI TEXHUKA C MYJIbTHME-
IUAHBIM 00€CTIEUEHHEM.
J{ns mpoBeieHrs 1a00paTOPHBIX 3aHATHHN MO JUCIMUIUIMHE HE0OXoauMa jado-
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paTopus, OCHaIllEHHAs ra30 -U BOAOIPOBOJIOM, BeHTUIsiLMeH, Y D-namnaMu sl cTe-
PUIM3aLMU TIOMEIIEHUH, TJaAMUHApaMU U MUKPOOHOJIOTHYeCKUMU OOKCaMU, CTEPUITU-
3aIIMOHHON TEXHUKON (aBTOKJABBI, CTEPWJIM3AIIMOHHBIE IMIKA(BI), TEPMOCTATAMH,
aHa’pocTaTaMH, CBETOBBIMU MHUKpOCKONamu, xpomarorpadamu, pH-merpamu, mei-
KepaMHu, BOJSHBIMU OaHSIMH, TECT-CUCTEMaMH Il UJICHTU(DUKALIMA MUKPOOPTaHU3-
MOB, J1a0OpaTOpPHON TOCYI0M, MOCYJOMOCUHON MAIIMHOW, ITUCTUIUISITOPOM, XOJIO-
TUIBHUKAMHA TSI XPaHCHUS KOJUICKITUU MHUKPOOPTAHU3MOB U 00pa3IioB U HEOOXOAH-
MBIMH PEaKTHBAMHU JJI MPUTOTOBJICHUS MHUTATEIBHBIX Cpel, HAOOpOM KpacUTENICH,
KOMITBIOTEPHASI TEXHUKA ¢ MYJIBTUMEAUHHBIM obecrieueHneM. Kpome 3Toro Heobxo-
TUMa KOJUICKIIUS KYJIBTYP MHUKPOOPTaHU3MOB M KOMITBIOTEpHAs TEXHUKA C MYJIbTH-
MeIUIHBIM 00€CIICUEHUEM.
OOyueHue JuI] C OTPAaHNYCHHBIMUA BO3MOYKHOCTSIMHU 3I0POBBSI OCYITICCTBIISETCS
C TIPUMEHECHHUEM CJICTYIOIIETO CIEIMaIbHOTO 000pYAOBaHUS: a) IS JIUI] C HapylIe-
HUEM CilyXa (aKyCTHMYECKHE KOJIOHKH, MYJIbTUMEIUUHBIA TPOEKTOp); O) A JHIL C
HapyIlIeHUEeM 3peHUs (MYJIbTUMEIUNUHBIN POEKTOP: UCIOJIb30BAHUE MPE3CHTAIIUN C
YKPYITHEHHBIM TEKCTOM).
Tabnuua 7
CBenenus 00 00eCrIe4eHHOCTH CNIENMATM3MPOBAHHBIMHY AYAUTOPUSMHU,
Ka0OMHeTaMM, Ja00pPaTOPUAMHU

HanmeHoBaHMe cCielHAIBLHBIX IOMeIe-
HHI 1 IOMEINEeHNH /Il CAMOCTOATEIb- OCHAIIIEHHOCTH CIIENHAJILHBIX IOMEIEeHHUH 1 I10-
HOM padoTsI (9 yueOHOr0 KOpIyca, MellleHHH JI1 CAMOCTOSATEIbHOI PadoThl

Ne228, 229, 231 aynuropuu)
1 2

Kopm. Ne 9, ayx. 228 1. Muxkpockor JIOMO 4 mit. (MaB. Ne 553890/16,
Mus. Ne 553890/17, Mus. Ne 553890/18, Mus. Ne
553890/19).

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

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

4. Becsl Texuuueckue 3nekTponnsie SPU 401
OHAUS 1 mt. (UuB. Ne 35078/3).

5. MukpoOHOI0rHYeCcKHi MPOoOOOTOOPHUK BO3TyXa
ITY 16 1 . (558453/1).

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

7. Jlamunapusrit 6okxc BJI-22-600 1 m. (MuB. Ne
558459/1).

8. kad mst xpanenus peaktusoB 1 mt. (MuB. Ne
558623/4).

9. Crynbs 13 mr.

10. Cronsl 15 mir.

Kopr. Ne 9, ayn. 229 1. Mukpockomn JIOMO 10 mr. (Mus. Ne 553890/5,
Hus. Ne 553890/6, us. Ne 553890/7, Nus. Ne
553890/8, MuB. Ne 553890/9, Nus. Ne 553890/10,
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NuB. Ne 553890/11, MuB. Ne 553890/12, 1uB. Ne
553890/13, NuB. Ne 553890/14, NuB. Ne 553890/15).
2. Muxkpockon «AkBeiaon» 14 mr. (MHB. No
558457/15, NuB. Ne 558457/16, uB. Ne 558457/17,
NuB. Ne 558457/18, uB. Ne 558457/19, uB. Ne
558457/20, NuB. Ne 558457/21, NuB. Ne 558457/22,
NuB. Ne 558457/23, luB. Ne 558457/24, uB. Ne
558457/25, NuB. Ne 558457/26, uB. Ne 558457/27,
WuB. Ne 558457/28).

3. Tepmoctar 6uonornyeckuit BD 115 3 . (HB.
No 558444/1, NuB. Ne 558444/2, uB. Ne 558444/3).
4. Becol Texundeckue nektponasie SPU 401
OHAUS 1 mrr. (MuB. Ne 35078/2).

5. MuKpoOHOIOTHYeCcKHil MPoOOOTOOPHUK BO3TyXa
ITY 1B 1 mr. (MaB. Ne 558453/2).

6. Undpakpacuas ropenka Bacteria safe 1 wr. (Mus.
Ne 558456).

7. Illpubop BakyyMHOTO (pUIIBTPOBAHUS /ISl aHATH3A
Bozbl (BakyyMmHas ctanuus) [IB® 35/3b 1 mt. (UuB.
No 558454).

8. Jlamunapusiit 60kc BJI-22-1200 1 wt. (MuB. Ne
558451/2).

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. No
558623/2-3).

10. Ctynps 13 wr.

Kopm. Ne 9, ayn. 231

1. Muxkpockor JIOMO 4 mit. (MaB. Ne 553890/1,
Mus. Ne 553890/2, Mus. Ne 553890/3, us. Ne
553890/4).

2. Mukpockon «AxBenon» 14 mwt. (MuB. Ne
558457/1, NuB. Ne 558457/2, uB. Ne 558457/3, NHB.
No 558457/4, NuB. Ne 558457/5, uB. Ne 558457/6,
HuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, NuB. Ne 558457/10, UuB. Ne 558457/11,
WuB. Ne aB. Ne MuB. Ne 558457/12, IuB. Ne
558457/13, NuB. Ne 558457/14).

3. Tepmoctar 6uonorudeckuit BD 115 1 mr. (1HB.
No 558444/4).

4. Mukpobuosnornueckuii mpoO0OTOOPHUK BO31yXa
ITY 1B 1 mr. (MaB. Ne 558453/1).

5. Becol Texunueckue anekrponHsie SPU401
OHAUS 1 mt. (MuB. Ne 35078/1).

6. Beimsoxao mikad 1 mr. (MuB. Ne 558626).

7. llkad BaHAam0yCTOWYMBBIN 1 1IT.

8. MynbpTUMeIMIHBIN TpoeKTOop 1 mmT.

9. lllkad nns xpanenus peaktuBoB 1 mt. (MHB. Ne
558623/1).

10. Ctynbs 13 mit.

11. Cronpi— 17 .

LenTpanpHast HaydHast OMOIIMOTEKa UMEHU
H.N. XXene3znora UnranbHblil 3ai1 iepuognye-
CKUX m3maHui (kab. Ne 132)

Komnerorepsl — 1 mt. Cromnsl — 28 mt. [lepuoauue-
CKHE U3IaHus B OTKPBITOM foctyrne Wi-fi

enTpanpHas HaydHast OMOIMOTEKA UMEHHU

Kommbrorepsr — 17 mt. Ctosbl — 28 mT. YueOHas u-
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H.!. KeneznoBa KoMnblOTEpHBIN YU TAIb-
HBI 3211 (kab. Ne 133)

TepaTypa B OTKPHITOM JOCTYIIE

IlentpanbHas HayuHast OMOINOTEKAa UMEHU
H.N. XKeneznoa KoMnbrOTepHBIN YATAIIb-
HbIH 3a11 (kKab. No 144)

Kommnerotepst — 20 wmt. Cronsl — 39 mr. Wi-fi

LentpanpHas HayyHast OMOITMOTEKA HIMEHU
H.N. Xene3znosa CipaBouHO — OMOJIHMO-
rpaduueckuit otaen (kad. Ne 138)

Komneroreps! — 2 mt. Ctosnel — 13 wt. CnpaBo4Hbie
u OubmmorpaduiecKkue u3IaHus B OTKPBITOM JIOCTY-
ne Wi-fi

LlenTpanbHas HayyHast OMOTMOTEKA HMEHU
H.N. Kenesznora Xomn 2 staxa (3ain Tpa-
JMIIMOHHBIX KaTaJIOTOB)

Cronbl — 8 mr. Wi-fi

LlenTpanpHas HayYHAst OMOIMOTEKA HIMECHH
H.U. XKenesnosa Otaen 6MOIMOTEYHOTO
00CITy)KUBaHUS TI0 HAITPABJICHUIO MEXaHH-
KU 1 SHEepreTuku (27 yd. kopiyc) Yuranb-
HBI 3211 (Ka0. Ne 202)

Kowmneroreps! — 4 mt. Ctosnel — 12 . CnpaBo4HbIe
u oubmorpaduveckue n3nanus, yaeOHas Jurepary-
pa B oTKpbITOM goctyrie Wi-fi

LlenTpanbHas HayyHasi OMOIMOTEKA HMEHU
H.N. Xene3znosa OTmen OUOIHOTESIHOTO
00CITy>)KUBaHHUSI 110 HAITPABICHHUIO ITPHPO-
1000ycTpOHCTBO (28 yu. Kopryc) YueOHbIi
YUTaNbHBIN 321 (kab. Ne 223)

Komnsrorepsl — 3 wt. Cronsl — 15 wit. CnpaBouHbie
u oubnmorpaduyueckre U3 gaHus, MEPUOIUKA B OT-
KkpbiToM poctyre Wi-fi

LlenTpanpHas HayyHasi OMOTMOTEKA HMEHU
H.N. Xene3znosa Otnen OUOIHMOTESIHOTO
00CITy>)KUBaHHUSI 110 HAITPABICHHUIO ITPHPO-
n000ycTpoicTBo (29 yu. kopryc) Hayunsiii
YUTaNbHBIN 321 (kab. Ne 123)

Komnsrorepsl — 13 mt. Ctonbl — 45 mt. CripaBo4HbIe
u oubnmorpaduyueckre U3 gaHus, MEPUOIUKA B OT-
KkpbiToM poctyre Wi-fi

Oo0mexutue Ne®. Komuara s caMorion-
TOTOBKH

TeneBuzop, 10ocka, OOIBIION CTON Ha 12 YenoBek,
CTYJIbsI

9.1 My3eiiHble LITAMMBbI MUKPOOPTaHU3MOB

Micrococcus agilis
Bacillus subtilis.
Candida albicans.
Candida krusii

9. Leptothrix ochracea
11.Streptococcus spp.
13.Exphiala nigra.
15.Clostridium spp
17.Streptococcus Lactis
19.Azotobacter chroococcum
21.Nocardia rubra
23.Candida kefiri
25.Rhizopus stolonifer

NOoTwe

2. Proteus spp.

4. Aspergillus fumigatus.

6. Bacillus mycoides

8. Pseudomonas fluorescens.
10.Erwinia herbicola
12.Esherichia coli 3254
14.Esherichia coli M-17
16.Bacillus spp.

18.Sarcina flava
20.Streptomyces chromogenes
22.Saccharomyces cerevisiae
24.Schizosaccharomyces pombe
26.Clostridium butyricum

10. MeTtoauveckue peKOMEHIANUMN CTYACHTAM [0 OCBOCHUIO U CIUILINHBI
3aHATHS TI0 TUCHUILIMHE TPOBOASTCS B CIENMAILHO 000pYIOBaHHOU jabopa-

topuu. 711 1OMycKa K MPOBEIEHUIO

71a60paTOPHOTO 3aHATHUS YYaIIHeCs TOJDKHBI

OBITh O3HAKOMJICHBI C TEXHUKOW 0€30MacHOCTH M MpaBUiIaMHu padOThl B MUKPOOHOIIO-
ruyeckoi laboparopuu. Ha Bcex 3aHATUSX CTYACHTHI 00s3aHbI OBITH B O€TIBIX Xajia-
TaxX, KaXIblH MMEET CBOE paboyee MecTO, OCHAIIEHHOE BCEM HEOOXOTUMBIM JIJIs

IMPOBCACHUSA J'Ia60paTOpHOFO 3aHATHA.

Pabora B nmaGoparopuu TpeOyeT BHUMAHHS U
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aKKypaTHOCTH. Y4alluecsl MOCJ€ BBIIOJHEHHUs] pabOThl, 3aHOCAT IOJYyYEHHBIE pe-
3yJbTaThl B pabouylo TeTpasib, OPOPMIIAIOT UX B COOTBETCTBUM C IPEIbABISIEMBbIMU
TpeOOBaHUAMHU, [10CJIE YETO 3AIIUIIAIOT padoTy y IpenoaaBaTeds.

CnoXHOCTh YCBOEHHS MaTepHaja JUCHMILINHBI 3aKI0YaeTcs B OOJbIIOM 00b-
eMe MH(popManuu, KOTOPYIO HEOOXOAMMO 3allOMHUHATh (JJATUHCKUE Ha3BaHUsA, (u-
3MOJIOTMYECKHE OCOOEHHOCTH, PAacIpOCTpaHEHHE B IMpPHUPOJAE, MOP(OIOrHI0 U T.A.)
IIOATOMY YCBOEHHE MaTepuana AUCUUILIMHBI JOJDKHO NPOUCXOAMUTH ITOCTEIIEHHO U
HEIPEPBIBHO OT 3aHATUSA K 3aHATHIO. OT U3y4EHHsI CBOWCTB U OCOOCHHOCTENW MUKPO-
OpPraHMU3MOB K IOHUMAaHHIO UX POJH B OMocdepe U KU3HH YEIOBEKa.

10.1. Buast 1 (popmMbI 0TPAOOTKH NPONMYIIEHHBIX 3AHATHH

CryzaeHT, NpoIyCTUBIIMI 3aHATHE, 00sA3aH B JIBYXHEAEIbHBIA CPOK BO BHE-
YpOYHOE BpEMsi, B COOTBETCTBUHU C PACIIUCAHUEM OTPAOOTOK, BHIIIOIHUTH MPOIYIIECH-
Hoe JI3. J{ist 3Toro HeoOX0IMMO CaMOCTOATENBHO MPOPadOTaTh MPOIYIIEHHYIO TEMY,
otpaboTats JI3 1 3ammUTUTE padboTy y IexypHoro npenoaasarens. [locne storo cue-
JaTh COOTBETCTBYIOIIYIO 3allMCh B KYpHAJIE [0 YUEeTy OTpaOOTaHHBIX 3aHSTHH.

[Ipy HEBO3MOXKHOCTH OTPAOOTATh 3aHATHUE B PEKOMEHIYEMbIE CPOKH, CTYJIEHT
IUIIET KOHCIIEKT U 3alojHseT B pabodeil TeTpaau Tabaullbl, OTHOCAILIUECS K IPOIy-
IICHHOH TeMe, 3aTeM 3allUIlaeT padoTy y mpernogaBaTeis.

11. Meroauyeckue peKOMEHIALMH MPENOAABATEIAM 10 OPraHU3aluu 00y4de-
HMS 110 JMCUHUILIHHE

Jlist ocBOeHUs JTAOOPATOPHBIX 3AHATHI MO JUCUUILIMHE HEOOXOIUMO JEIHUTh
CTYJIEHTOB Ha HeOompime rpymmsl (10-12 yenoBek) ayig obecrieueHus 6€30MacHOCTH
MIPOBOJMMBIX PAa0OT M MOBBIILIEHUS KauecTBa OOyUEHHUS.

C nenbto co3anus ycinoBul s ooecrieueHust 3 (HEKTUBHOTO UCTIOIb30BAHUS
y4eOHOT0 BPEMEHHM, JAHHbIE TPYIIIBI HA 3aHATUAX JIENATCSA Ha Opuraasl o 2-3 yeno-
Beka. Pabora Opuragamu co3gaeT YCJIOBHs Ui OJIHOBPEMEHHOTO BKJIIOUYEHHUS B
y4eOHBIN MpOIecC BCEX CTYJEHTOB 0€3 MCKIIIOUEHHs, MPOUCXOJUT COBMECTHAs IO-
3HaBaTeJbHAas ACSTENbHOCTD, CO3aETCs cpefia 00pa3oBaTeIbHOTO OOIICHUS U peat-
3yeTcsl MPUHIUI 00paTHOM CBSI3M.

12 OcobeHHOCTH peauM3anuy TUCHUILIMHBI VISl HHBAJTU/I0B U JIMI C
OrPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

[Tpodeccopcko-nenarorndeckuii CocTaB 3HAKOMUTCS € TICUXOJI0T0()U3HNOIOTH-
YECKUMH OCOOCHHOCTAMM OOY4YaroIIMXCSd UHBAIMIOB U JIMIl C OTPAHMYEHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBbSI, UHJIMBUIYAJIbHBIMHU MPOrpaMMaMy peaOUIuTallud UHBAJIM-
noB (mpu Hanuuuu). [Tpu HEOOXOJUMOCTH OCYIIECTBIISIETCS JOMOJIHUTENbHAS MO~
Jep’KKa MPEnoJlaBaHus MCUXO0JIOTAMH, COLMAIBHBIMU PAOOTHUKAMU, MPOLIEAIINMHU
MOATOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBUMM C METOAMYECKMMHU pekoMeHAanusMu MwuHoOpHayku PO B
Kypce IpenoiaraeTcs UCHOIb30BaTh COLUAIbHO-aKTUBHBIE U pe(IEKCUBHBIE METO-
IIbI O0yUYEHHSI, TEXHOJIOTMH COLMOKYIBTYPHOM peadMINTalluy C LENIbI0 OKa3aHHs IMo-
MOIIM B YCTAHOBJIEHUH MOJHOLUEHHBIX MEXINYHOCTHBIX OTHOLUEHUHN C IPYTUMH CTY-
JIEHTaMH, CO3/JaHUU KOM(OPTHOTO TMCHUXOJOTHYECKOr0 KIMMaTa B CTYJEHYECKOU
rpymnme. [logbop m pa3paboTka y4eOHBIX MaTEPHANIOB MPOU3BOIATCS C Y4ETOM
IPEIOCTABICHUS] MaTepuana B pa3InyHbIX (popmax: ayauanbHON, BU3yalbHOM, C HC-
I0JIb30BAHUEM CHELMATIBHBIX TEXHUYECKUX CPECTB U NUHPOPMALIMOHHBIX CUCTEM.
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CornacHo TpeOOBaHUAM, YCTaHOBJIEHHbIM MuHOOpHayku Poccuu k mopsiaky
peanu3anuyd 00pa3oBaTENbHONW JIEATEIbHOCTH B OTHOIICHHMM WHBAJIUAOB M JIMI[ C
OB3, He00X0IMMO UMETH B BUAY, UTO:

1. uHBamuAbl U auna ¢ OB3 1o 3peHuto UMErT MPaBo MPUCYTCTBO-

BaTh HA 3aHATHUSX BMECTE C ACCUCTEHTOM, OKa3bIBAIOIIUM 00ydYaroleMycs: He-

00XO0JIUMYIO ITOMOIIIb;

2. nHBanuAbl ¥ auna ¢ OB3 mo ciyXy UMeroT mpaBo Ha UCHOJIb30Ba-

HUE 3BYKOYCHJIMBAIOIIEH arapaTyphbl.

[Ipu mpoBeaeHUM MPOMEKYTOUHON aTTECTAIllMU MO JUCIUIUINHE 0OeCTIeUrBa-
€TCsl COOJTIO/ICHUE CIIEMYIONTUX 00X TPEOOBAHMIA:

o MPOBEICHUE AaTTECTAlMHM 11 WHBAIUIOB B OJHOW ayJaWTOPUHU

COBMECTHO C OOYyYaloIUMHKCS, HE SIBISIONIMMUCS WHBAIMJIAMU, €CIIA 3TO HE

co37aeT TPYAHOCTEH JIs MHBAIMJIOB U UHBIX OOYYaIOUIUXCS MPU MPOMEXY-

TOYHOM aTTECTAIUH;

o NPUCYTCTBUE B ayJUTOPUM ACCUCTEHTa (ACCHCTEHTOB), OKa3bIBa-

IOLIEro O0yYarouuMcsi MHBAUAaM HEOOXOJUMYI0 TEXHHUYECKYIO MOMOIIb C

Y4€TOM UX UHIAUBUIYATbHBIX OCOOEHHOCTEH (3aHATH pabouee MeCTO, Nepe/IBU-

raThCs, IPOYUTATh U O(POPMUTH 33JjaHKE, OOLIATHCS C HIK3aMEHATOPOM);

° MOJIb30BaHUE HEOOXOAUMBIMU OOYYaIOIIUMCSl MHBAJIUJIAM TEXHU-

YECKUMHU CPEACTBAMU NPU MPOXOKICHUH MPOMEKYTOUHON aTTECTAIUU C y4e-

TOM UX UHJUBUIYAIbHBIX OCOOCHHOCTEH;

o obecricyeHUE BO3MOXKHOCTH OECHpPENnsITCTBEHHOTO J0CTyIa 00y-

YAIONIUXCsl MHBAJUIOB B ayJIUTOPUHU, TyaJI€THbIC U APYTHe TOMEIICHHUS], a TaK-

K€ X MPeOBbIBaHUS B YKa3aHHBIX TIOMEIICHHUSX.

[To mucrkMeHHOMY 3asBJICHHUIO 00YYarOMIErocss MHBAIUIA MPOIOKHTEILHOCTh
MIPOXOKJICHUS HCIBITAaHUS TPOMEXKYTOYHOM arrectanuu (3adera.) O0ydaroIuMCs
WHBAJIMJOM MOXXET OBITh YBEJIWYCHA IO OTHOIICHHWIO K YCTAHOBJIICHHOW IMPOJIOIKH-
TEJTBLHOCTH €T0 CIavH:

o MPOJOJDKMTEILHOCTh CHAYM HCIBITAHUS, MPOBOAMMOIO B ITHChH-
MEHHOU (opme, - He Oonee uem Ha 90 MUHYT;
o MPOJOJKHTEILHOCTD ITOATOTOBKHM O0YYaromerocsi K OTBETY, Mpo-

BOJIMMOM B YCTHOU (popMme, - He OoJiee ueM Ha 20 MUHYT;

B 3aBucumocTH OT MHAMBUIYAIBHBIX OCOOEHHOCTEH, oOydaromnuxcs ¢ OB3
YHuUBepcUTET 00ECIIEYNBACT BHITIOJIHEHUE CIAEAYIONIUX TPEOOBAHUMN MPU MPOBEACHUU
aTTeCTalllH:

a. JUTS CIICTIBIX:

o 3a/1aHUsl U UHBIE MaTepUalIbl IS TIPOXOXKICHUSI TTPOMEKYTOUHOMN
aTTecTar oOPMIISIOTCS B BHUJE DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MOMOIIIBI0 KOMITBIOTEPA CO CIEIUATU3UPOBAHHBIM TIPOTrPAMMHBIM OOecrede-
HUEM JTSI CIICTIBIX, JTMO0 3a4UTHIBAIOTCS ACCUCTEHTOM;

o MMCbMEHHBIC 3aJJaHUSI BBITIOJHSIIOTCS OOYy4YalOMUMHCS Ha Oymare
penbedHO-TOUeUHBIM Ipu@TOM bpaiins win Ha KOMIbIOTEPE CO CHEIUaTU3U-
POBaHHBIM MTPOTrPAMMHBIM 00€CTIEYEHUEM ISl CIEMNBIX, TUOO0 HAIUKTOBBIBAIOT-
Csl aCCUCTEHTY;
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o npy HEOOXOAMMOCTU OOYYAIOIIMMCS MPETOCTABISETCS KOMIUIEKT
MUCbMEHHBIX MPUHAIJICKHOCTEN U OyMmara Il muchbMa peiabedHO-TOUCYHBIM
mpudTom bpaiiins, KOMIBIOTEp CO CHEUATM3UPOBAHHBIM MPOrPAMMHBIM
oOecrieyeHueM JJis CIEMbIX;

b. JUISL CITA0OBHSIINX :

o 3alaHdsl ¥ WHBIC MaTepuajbl JJIs cAadu 3adeTa OGOpPMIITIOTCS
YBEJIMYEHHBIM HIPUGTOM;

o obecrieunBaeTcsl MHAUBUAYaIbHOE PaBHOMEPHOE OCBEIICHHE HE
MmeHee 300 Jmrokc;

o Py HEOOXOJUMOCTH OOYYarOITUMCS MPEAOCTABIISICTCS YBEIUYH-

BalOIl[e€  YCTPOWCTBO, JIOMYCKAE€TCS  MCIOJb30BAaHHE  YBEIMUMBAIOIIUX

YCTPONCTB, UMEIOIIHUXCS Y 00yUJarOIIUXCS;

C. JUTSL TIIYXUX W CJIA0OCIBIIIAINX, C THKEIBIMA HapyIICHUSIMU pe-
qu:

obecrieunBaeTCsl HAIWYME 3BYKOYCHJIMBAIOIICH ammapaTyphl KOJUICKTHBHOTO
MOJIb30BaHUs, MPU HEOOXOTUMOCTH OOYYAIOMIMMCS MPEIOCTABISAETCS 3BYKOYCHIIH-
BaIOIIIasl anmaparypa UHIMBUIYAIbHOTO MOJIb30BaHMUS;

0 UX KEJIAHUIO UCTIBITAHUS MPOBOJATCS B MUCHMEHHOU opMme;

d.  [ug M ¢ HApYIICHUSIMH OIOPHO-JIBUTATEIBHOTO ammapara (Ts-

YKEIBIMU HAPYIICHUSIMU JBUTATENIbHBIX (DYHKIIMI BEpXHUX KOHEYHOCTEH WM

OTCYTCTBHUEM BEPXHUX KOHEUHOCTEH)

o MUCHMEHHBIE 3aJaHUS BBIMOIHSAIOTCS 00YyJaroUMUCS Ha KOMIThb-

I0TEepe CO CTCIMATM3UPOBAHHBIM TIPOTPAMMHBIM 00€CTICUEHUEM WIIH HAJUKTO-

BBIBAIOTCS ACCUCTECHTY;

o 10 WX YKEJTAHWIO UCTIBITAHMS MIPOBOISTCS B YCTHOU (popme.

O HeobxoauMoCcTH OOECTICYeHHS CIEIMaIbHBIX YCIOBUM MJIsi IPOBEACHUS aT-
TeCTally 00yJaroIUNCs TOJDKEH COOOUTUTh MTMCHMEHHO He Mo3Hee, yeM 3a 10 nHei
70 Haudaja atrecTanuu. K 3asBiIeHUIO MpUIaraloTcsi TOKYMEHTHI, TOTBEPKIAIOIITIE
HaJIM4KMe y OOy4YaromIerocss MHAMBUAYAIbHBIX OCOOEHHOCTEH (IpH OTCYTCTBUU YKa-
3aHHBIX JOKYMEHTOB B opranuzaiuu). [Ipum HEeoOXxomumocTu st 00ydaromuxcsi ¢
WHBAJIMTHOCTHIO MPOIIEAypa OIICHUBAHUS PE3yJIbTATOB 00yUEHHUS MOXKET MPOBOJIUTH-
Csl B HECKOJIBKO JTaIloB.

IIporpammy paspadoraau ct. npen. J[.B. Cuerupes
«14» urons 2022 r.

K.0.H., goueHt O. B. Cenmuuxkas
«14» nronsa 2022 r.
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Peuensus
Ha padouyro nporpammy aucuuminabl b1.0.35 «Mukpoouosaorus» ®I'OC BO
no HanpaJieHu10 35.03.03 Arpoxumusi ¥ arpoNnoO4YBOBeAeHHE, 110 HATIPABJIEHHO-
ctu Opranuyeckoe ceibCKoe X031icTBO, CeJIbCKOX0351iiCTBEHHA MUKPOOHO0.J10-
rusi, ['eHeTHYECKasl M AarPOIKOJIOrHYEeCKasl OLICHKA NM04B, [luTanue pacrenui u
Ka4eCTBO YpPo:Kas. (KBaIu(PUKANUA BbINYCKHIUKA — 0aKaJIaBp)

Mocuno#t Jlrogmunoit BragumupoBHO#l mpodeccopom Kadeapbl SKOJIOTUU
Poccuiickoro rocynapctsenHoro arpapHoro yausepcureta — MCXA nm. K. A. Tu-
mupsizeBa (PTAY-MCXA um. K. A. TumupszeBa), JOKTOp OMOJIOTHYECKUX HAYK
(mamee MO TEKCTY PEIEH3EHT), MPOBEIACHA pereH3us padodeil mporpaMMbl THACIIH-
winHbl «Mukpoouonorus» @I'OC BO no nanpasnenuto 35.03.03 Arpoxumus u ar-
POIIOYBOBEICHUE 10 HAIPABICHHOCTH OpPraHUYecKoe CEIbCKOE XO03MCcTBO, Celb-
CKOXO3HMCTBEHHAss MUKpoOUosorus, ['eHeTHueckas M arposKoJIOrMueckas OLEHKa
nous, [luranue pacteHuit U KauecTBo ypoxkas pazpadoranHoit B ®I'bBOY BO «Poc-
CUICKUH TocyaapcTBeHHbIN arpapHblid yHuBepcuteT — MCXA umenn K. A. Tumups-
3eBa», Ha Kadeape MUKpOOHOIOruY U UMMYyHoJoruu (paspadboruuku Crerupes /1.B.
CTapUIMil MpenojaBaTesib Kadeapbl MUKPOOHMOIOTUHM U UMMYHOJIOTUH, K.0.H. U J0-
HEHT Kadeapsl Mukpooduonoruu u ummyHosoruu Cenunkas O.B.).

PaccMmoTpeB npeacTaBieHHbIE HA PELEH3UIO MaTepUaibl, PEEH3EHT IPHILET K
CJIEIYIOLIUM BBIBOJAM:

1. IlpenwsBienHas padboyasi mporpamma AUCHMIUIUHBL «MuKpoOuonorus» (aa-
nee no tekcty [Iporpamma) coomsemcmeayem tpedoBanusiMm ®I'OC o HanpaBJICHUIO
35.03.03. Arpoxumus u arpomnouBoBeneHue. [Iporpamma codepoicum Bce OCHOBHBIC
pasnensl, coomeemcmeayem TPEOOBAHUSAM K HOPMATHUBHO-METOAMYECKUM JOKYMEH-
TaM.

2. [IpencraBnennas B Ilporpamme axmyanvrocms y4eOHOW TUCHUTIIMHBI B
pamkax peanuzanuu [IOOI1 BO ue nodnescum comuenuro — MACUUTIITAHA OTHOCUTCS
K 0a3oBoi yacTu yuebHoro mukia — b1.0.35.

3. llpencraBnennsie B [Iporpamme yenu AUCIUIUIMHBI COOMBEMCmEyonm Tpe-
ooBanusim @I'OC nanpasnenus 35.03.03. Arpoxumusi 1 arporno4BoBEACHHE.

4. B cootBerctBuu ¢ [Iporpammoit 3a mucumminHoi «MuUKpoOHOIOTHS» 3a-
KpEIUICHbl yHHMBEpcajbHble M oOrienpodeccronanbubie xomnemenyuu ((YK-6.5;
OIIK-1.1; OIIK-1.2; OIIK-5.2; OIIK-5.3). ducuuminaa « MUKPOOHOJIOTHS» U TPE-
ctaBieHHas [Iporpamma cnocodna peanuzosams nx B 0OBSBICHHBIX TPEOOBAHUSIX.

5. Pesynbmamsl 0b6yuenus, npenacraBieHHble B Ilporpamme B KaTeropusix
3HATh, YMETh, BIAJIETh coomeenmcmeayiom cnenuduke U COAEPKaHui0 JUCIUTUINHBL U
0eMOHCIMPUDYION 803MOMCHOCHb TIOTYYSHUS 3aBJICHHBIX PE3YJIbTaTOB.

6. O0uas Tpya0€MKOCTh AUCHUIUIMHBI «Mukpoouonorus» cocrasisieT 4 3a-
yETHBIX equHuIb! (144 gaca).

7. Nudopmarus 0 B3aMMOCBSI3H M3y4aeMbIX IUCIUTIUIAH U BOMPOCAM HCKIIIO-
yeHus1 TyOIupoOBaHUs B COACPKAHUU TUCIUIUINH coomeemcmeyen NeUCTBUTEIBHO-
ctu. Jucnumnuaa «MuKkpoOHONIOTHS» B3aUMOCBSI3aHA C APYTHUMHU JAUCIUILUIMHAMHA
[TOOIT BO u YueOnoro minana no Hampasienuto 35.03.03. Arpoxumus U arpomnod-
BOBE/ICHUE U BO3MOXKHOCTh JyOJIMpPOBaHUS B COAEpKaHUU OTCYTCTBYET. [locKoNbKY
JTUCHUIUIMHA HE MPeaycMaTpUBAET HaJUYME CIEHUAIbHBIX TPEOOBAHUN K BXOJHBIM
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3HAHUSIM, YMEHUSAM U KOMIETEHIUSM CTYJIEHTa, XOTS MOXKET SIBJSATHCS MPEIIIeCTBY-
IOLEN JUIsl CIEUaIbHBIX, B TOM YKCII€ MPOPECCUOHAIBHBIX AUCIMIUIAH, UCIONb3Y-
IOIIMX 3HAHUS B 00JIACTU MUKPOOMOJIOTHHU B MPOGeCcCUOHANBHON JIeATebHOCTH Oa-
KaJlaBpa Mo JJAHHOMY HaMpaBJIEHUIO MOJTOTOBKH.

8. Ilpencrasnennas [Iporpamma mpesmnosiaraeT UCIOIb30BaHUE COBPEMEHHBIX
0o0pa30oBaTeNbHbIX TEXHOJOTUH, MUCMOJIb3YEMbIE MPU peaTU3alMKU Pa3TUYHBIX BHUIOB
yueOHOUM paboThl. DOpMBI 00pa30BATEIbHBIX TEXHOJOTUU CcOOmeemcmayom Crelu-
(bUKe TUCIUTUTAHBI.

9. Tlporpamma guCIUTUTHHBI « MUKPOOHOIOTHS MPEIOIaracT 3aHATHS B UH-
TEpaKTUBHOU (hopme.

10.Bugpl, conepkanue U TPyI0EMKOCTh CAMOCTOSTEILHOW pabOThI CTYICHTOB,
npejcTaBiieHHbie B [Iporpamme, coomseemcmayrom TpeOOBaHUSIM K MOATOTOBKE BbI-
IIyCKHUKOB, conepxamumces B0 @I'OC BO nanpasnenus 35.03.03. Arpoxumus u ar-
pONOYBOBEICHUE.

11.TIpencraBnenubie U onucanueie B [Iporpamme dhopmbl mexyujeti ONEHKH
3HaHHUM (Oorpoc, Kak B (opme 00CYkIACHHUS OTIEIbHBIX BOIPOCOB, TaK U BBICTYILJIE-
HUS U y4acTHE B JUCKYCCHUSIX, Y4YacCTHE B TECTUPOBAHUU, YCTHBIX OINPOCAX U aydH-
TOPHBIX 3aJIaHUAX), coomeemcmeyiom cnenuduke TUCIHUIUIMHBI U TPEOOBAHUSAM K
BBIITYCKHUKAM.

12. ®opma MpOMEKyTOUYHOTO KOHTPOJIS 3HAHUN CTYIEHTOB, MPEAYCMOTPEH-
Has [Iporpammoii, ocymiectBisiercs B hopMe 3K3aMeHa B 3 ceMecTpe, UTO coomeent-
cmeyem CTaTyCy NUCHUIUIMHBI, KaK JUCIUIUIMHBI 0a30BOM 4acTW y4eOHOTro ITUKIIA —
b1.0.35
®I'OC nanpasnenns 35.03.03. ArpoXxumusi ¥ arpormoYBOBEICHHUE.

13.DopmbI o1ieHKH 3HAHUH, TIpeicTaBlIeHHbIe B [Iporpamme, coomeemcmeyiom
cnenupuKe TUCIUIUTAHBI M TPEOOBAHUSAM K BBIITYCKHHKAM.

14.Y4ebHOo-MeTOIMUECKOEe O0eCIeUeHHe MUCIUIUIMHBI MPEICTaBICHO: OCHOB-
HOM JIUTEepaTypoil — 5 UCTOYHUKOB, TOTIOJHUTEIHLHOMN JIUTEpaTypol — 2 HauMEHOBa-
Hus, u coomeemcmgyem TpedboBanusiMm OI'OC nanpasnenus 35.03.03. Arpoxumus u
arporo4YBOBE/ICHHUE.

15.MarepuanpHO-TeXHUYECKOE oOOecreueHne JUCIUIUIMHBI COOTBETCTBYET
crnenuduke AUCHUIUIMHBL «MHKpOOHOJIOTHS) W 00ECIeUYnBAET HCIOJb30BAaHUE CO-
BPEMEHHBIX 00Pa30BaTEIbHBIX, B TOM YUCJIE HHTEPAKTUBHBIX METOJIOB O0yUCHUSI.

16.MeToan4eckue peKOMEHIAlUK CTYI€HTaM U METOIMUYECKHE PEKOMEH AN
npenoaaBaTesisiM Mo OpraHu3ald O0y4eHUs M0 JUCIUIUIMHE AAt0T MPECTABICHUE O
cnenugurke 00ydyeHus Mo AUCHUIUTMHE « MUKPOOHOIOTHSDY.

OBUIUE BBIBO/IbI

Ha ocHoBaHMu npoBeAEHHON PEIICH3UH MOXKHO CJIefiaTh 3aKJIIOUeHHUE, YTO Xa-
paKTep, CTPYKTypa U cojiepkaHue padodeil mporpaMmbl AUCHUTIIMHBL « MUKpOOHO-
gorusp» [IOOIT BO mno nHanpanenuto 35.03.03. Arpoxumusi U arporoyBOBEICHUE,
HaIpaBJICHHOCTh - OpraHuyvyeckoe CeabCKoe XO035UCTBO, CelnbCKOXO3SICTBEHHAs
MuUKpoOuosnorus, ['eHeTnyeckass U arpo3KoJIoruyeckasi oneHka mnous, [lutanue pac-
TEHUW W KAa4eCTBO yposkas. (KBajauduKaius BBITyCKHUKA — OakayaBp), pa3paboTaH-
Has CT. mpern. kadeapsl Mukpoouonsoruu u nmmyHosoruu, Cuerupesbim J[. B, u mo-
1eHToM Kadeapsl Mukpoouosornu u ummyHosorun Cenuikoit O.B.,), cooTBeTCTBY-
et TpeboBanusiMm GI'OC BO, coBpeMeHHBIM TpeOOBAHUSIM SKOHOMUKH, PhIHKA TPy
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U TO3BOJIMT TIpU €€ peain3alliid YCIEIIHO 00ecrneunTh (GOPMUPOBAHUE 3asBJICHHBIX
KOMIIETEHITU .

Penienszent: Mocuna Jlronmmia BrnagumupoBHa 1.0.H., npodeccop kadeapbl
’KOJI0THH POCCHIICKOr0o roCcy1apcTBEHHOTO arpapHoro yHusepcureta — MCXA um.
K. A. Tumupszea (PTAY-MCXA um K. A. Tumupsizera «17» utons 2022 r.
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