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1. [Inanupyemble pe3yabTaThbl 00y4eHH s MO AUCHUININHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU
pe3yiabTatamu ocBoenuss OIIOII

1.1. Heap u 32124 TUCHUMIIJIMHBI

eab AMCHUNIHHBI

BakanaBp mo nHampasienuto noarotoBku 35.03.05 CamoBOJCTBO OIKEH OBITH MOATOTOBIIEH K

pEIICHUIO
TEXHOJIOTUYECKOI.

3amady  MPOQPECCHOHATBHOW JIEITEIBHOCTH  CIEAYIOIIMX THIIOB:

IMPOU3BOJACTBCHHO-

Heap aucuunmiannbl — chopMUPOBATh y 00YYAIOIIMXCS 3HAHUS, YMEHUS U HABBIKH [0 OCHOBAM
oO1eit u crenuaabHON MUKPOOMOIOTHY U YMEHHUH MCIIOJIb30BAHUS MTOTYYCHHBIX 3HAHUH JJIs1 PEIICHUS
MPAKTUYECKHX 33/1a4 CEIbCKOT0 X035HCTBA B COOTBETCTBUH C (POPMYTHPYEMBIMHU KOMIIETEHIUSMH.

3agauu AUCHMILIMHBI:

- M3YYUTh CHCTEMATHKY, MOP(OJIOTHIO, TEHETUKY M pasMHOXKEHHE OakTepuil; MeTadoIn3M
MUKpPOOPTaHHU3MOB, y4aCTHE MUKPOOPTaHU3MOB B MPEBPAILIEHUSAX PA3IUYHBIX COCIUHEHUN;
— HM3yYUThb OCHOBHBIE MHMKPOOPTaHU3Mbl U OCBOUTb METOABI OINpPENEIEHMS] UX COCTaBa W

AKTUBHOCTHU,

— chopMHpOBATh MOHATUS O POJIM MHUKPOOPTaHM3MOB IPU PELICHHM CTaHAAPTHBIX 337ad B

00JIacTH CaIoOBOICTBA.

1.2. KomneTeHIMU U MHAMKATOPHI UX JOCTHKEHHU I

OIIK-1. CnocobeH pemiaTh THUIMOBBIE 33a/a4d MPO(PECCHOHATLHON JEATEIHPHOCTH HAa OCHOBE 3HAHUWI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IPUMCHCHUCM HH(bOpMaHHOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kon u HaumeHoBaHue dopmupyembie 3YH

WHUKATOpa

JOCTH>KEHUS 3HaHUS YMEHHUS HaBBIKU

KOMIIETEHIINH

NI-1omx-1 OO6yuatommiicst gomxeH | O0yuarommiicss goikeH | OOydJaromuiics JoKeH
Hcnons3yer 3HATB! YMETh! BJIAJICTh:
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | HCIIOb30BATh MeTOaMHI
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHBI U | IPUTOTOBJICHUS
JTUCIUIIIAH JUISL | TUCUUIUIMH, SIBICHUN U | MOHSATHS IpenapaToB
pereHus IPOIIECCOB, B  TOM | €CTECTBEHHOHAYYHBIX | MUKPOCKOIHH C
CTaHJApPTHBIX 33Ja4 B | YUCJI€  CHCTEMATHUKY, | AUCLMILIUH B | IpUMEHEHUEM
001acTH ca0BOACTBA | MOP(HOJIOTHIO npogeccuoHaTbHON UH(POPMALIMOHHO-
c MPUMEHEHUEM | MUKPOOPIaHU3MOB; NesITeNIbHOCTH, KOMMYHHKAI[MOHHBIX
UH(POPMALIMOHHO- MOYBEHHBIX YIPaBIATh TEXHOJIOTHH —
KOMMYHUKAITMOHHBIX | MUKPOOPTaHU3MOB  — | Mukpoouonorudeckon | (61.0.20-H.1)
TEXHOJIOTUI (b1.0.20-3.1) AKTUBHOCTBIO TTOYBBI
—(b1.0.20-Y.1)

OIIK-5. CnocobeH K y4yaCTHIO B TPOBEIEHHHM SKCIIEPUMEHTAJIbHBIX  HMCCICJOBAHUN B
npodeccnoHaNbHOI 1eATeNbHOCTH
Kon n naumenoBanue ®dopmupyembie 3YH

UHINKATOpa

JOCTHKEHUS 3HAHUS YMEHHUS HABBIKH

KOMIETEHIINH
N-1onk-s poBogut | O6ywaromuiicst nomxen | O0ydaronuiics nommkeH | OOyuarommiics T0KeH
9KCIIEPUMEHTAJIbHBIE | 3HATh: YMETb: BJIQJIETh:

4




VCCIIEJOBAHMUS B | METO/bI W3YYEHHUS | aHAJU3UPOBATh JAHHBIE | METOJaMU

o0JacTu caZloBOJCTBA | KAU€CTBEHHOTO U | MUKPOOHOJIOTUYECKOTO | OTIpEeAENeHUs] COoCTaBa
KOJIMYECTBEHHOTO aHaJn3a IIOYB, | MUKPOOPTaHU3MOB M HX
cocTaBa pacTeHui AKTUBHOCTH —
Mukpooprannsmos  — | — (51.0.20-V¥.2) (b1.0.20-H.2)
(51.0.20-3.2)

2. Mecto nucuuminnsel B ctpykrype OITIOIIT

Jucnunanaa «MHUKpOOHOIOTHSI» OTHOCHTCS K JUCIUIUIMHAM 00s3aTeNbHON YacTH OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeIbHOM MPOrpaMMBbl OaKkagaBpuaTa.

3. O0bEéM TUCHUNIMHBI U BUABI Y4eOHOI1 padoThI

O0beM aucHuIInHEBL cocTaBisgeT 4 3aueTHbIx eqununll (3ET), 144 akageMuueckux 4acoB (manee

yacoB). JlucuuminHa uzydaercs B 4 cemectpe.

3.1. Pacnpenesnenne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHO# paboThI KonnyecTBo 4acoB
KonraktHasi pab6orta (Bcero) 64
B Tom uncne:
Jlexmuu (JI) 16
IIpakTnueckue 3ansatus (113) -
Jlabopatopusie 3ansTus (JI3) 48
CamocrositesbHast padora odyuaromuxcs (CP) 53
KoHTpoJb 27
HTtoro 144
3.2. Pacnpenesnenne y4e0HOro BpeMeHH 110 pa3aeiamM U TeMam
B toMm uncne A
KOHTaKTHas paborta S
No Bcero o
TeMBI HaumenoBanue paszjena u Tem qaCOB CP =
JI J3 113 c
4
1 2 3 4 5 6 7 8
Paznen 1 O6mas MUKpoOUOIOTHs
1.1. | BBegeHue B IUCHUILIUHY 6 1 2 — 3 X
10, Cucremaruka, Mop(bons)ma, CTPOCHHUE U 11 1 6 B 4 <
pa3MHOKEeHHE OaKTepuid (TPOKAPHOT)
1.3. | 'eneTnKa MUKPOOPTaHU3MOB 9 1 4 - 4 X
Mukpoopranu3Mbl 1 OKpysKaromias cpena,
1.4. | B3aUMOOTHOIIEHUSI MUKPOOPTAaHU3MOB MEXKY 11 1 4 - 6 X
coboit
15, MeTa00113M MUKPOOPTaHU3MOB, IUTAHUE 12 ) 4 B 6 X
MHUKPOOPTaHU3MOB U OMOCHHTE3




16, [IpeBpalieHue MUKpOOPraHU3MaMHU COEANHEHHI 12 ’ 4 3 6 <
yriaepoja
[IpeBpalieHue MUKpOOPraHU3MaMHu COEANHEHHI

1.7. | a3ora, dhocdopa, cepsl, xKene3a u APyrux 14 2 6 - 6 X
AJIEMEHTOB

Paznen 2 Cenbckox03s1CTBEHHAST MUKPOOUOIOTHS

Mukpobrosiorus mo4Bsl, CUCTEMA
2.1 | ucIIOIBb30BaHMS MOYBBI U MUKPOOUOJIOTHYECKHE 14 2 6 - 6 X
OCHOBBI MOBBILIEHMSI €€ II0I0POIUs

CaHuTapHO-MHKPOOHOJIOTHYECKUN KOHTPOJIb

2.2 | XpaHeHus U nepepaboOTKH MIIOA00BOITHOM 28 4 12 - 12 X
POJTYKIIUH
KonTponb X X X X X 27
Hroro 144 16 48 - | 83| 27

4. CTpyKTypa M coep:KaHue I1CHHIIMHbI

4.1. ConepxaHue TMCUMILTAHBI

Pa3nen 1 O6masi MUKpPOOHOJIOTHA

1.1 IIpeameTt, ucTOpHS U 321241 MHUKPOOHOJIOTHH

[Ipeamer, MecTo U POJIb MUKPOOHOJIOTHU B CUCTEME OMOJIOTHUECKUX U CETbCKOXO03SHCTBEHHBIX
Hayk. Mcropus mukpobuonoruu. OTKpeITHE MUKpOOpraHu3MoB AHTOHM BaH JleBeHrykom. Ilepuon
OECCUCTEMHBIX HAOIIOIEHUN («OMUCATENIbHBIA MEPUO» B Pa3BUTHU MUKpoOuosioruu). Habmronenus
H.C. CawmoitnoBuua, M.M. TepexoBckoro. Otkpeitus Jlym Ilacrepa (mpupoma OpoxkeHHS,
BO30yauTeNn 0oJIe3HEN).

1.2 Mopdosaoruss MUKpOOPraHu3MoB

MukKpoopranu3Mbl - MPOKApUOTHI, BSYKAapUOThl, HMX OCHOBHBbIE paznuuus. [IpuHLHUIEI
CHCTEMAaTHUKH (TAaKCOHOMHUU) OaKTepuil.
Mopdomorust  Oakrepuii.  CtpoeHue  kierok  Oakrtepuwii.  KieTtouHnele  CTEHKH

IPaMIIOJIOKUTENBHBIX W TpaMOTpULIATeNbHBIX Oaktepuil. Kamcynsl (M ciu3uCTBIE  CIIOM),
[UTOIIa3MaTHUYecKasi MeMOpaHa, XTyTUKH, GuMOpun (i) y OakTepuid, BKIIOUEHHUS, UX COCTaB
¢GbyHKIMU. DHIOCTIOPHl M LUCTHI OakTepuil. PocT M pa3sMHOXEHHE MUKPOOpPraHu3MoB. CriocoObl
Pa3MHOKEHHUSI MPOKAPUOT (0aKTepuid, aAKTHHOMHMIIETOB, ITUAHOOAKTEPHHA).

1.3 I'eneTuka MUKPOOPraHu3MoOB

I'enernveckuit ammapar y mnpokapauT. Perumkamus JAHK. Momudukanum, myrarmuu u
pexkoMOMHanMU. MyrtareHHble  (QakTopbl. ['eHeTMdyeckue pPEKOMOMHAIMM Y TPOKApUOT -
TpaHcopmalsi, TPAaHCAYKIUS, KOHbIorauus. BHexpomMocoMmMHbIe (DaKTOpPBl HACIEICTBEHHOCTH -
IUTa3MUBI U TPAHCIIO30HBI OakTepuil. ['eHHas mMH)keHepusi B MUKpoOuosoruu. [lomyyeHne 1eHHbBIX
($hopM MUKPOOPTraHU3MOB ISl CEIBCKOTO XO035HCTBA U MPOMBIILIIEHHOCTH.

1.4 MukpoopranusMbl U OKpPYKalOIas cpeaa

OTHolIeHHnEe MUKPOOPTaHU3MOB K (haKTOpaM BHEUIHEH cpesibl. 3aBUCUMOCTh MUKPOOPIaHU3MOB
OT BOJHOTO pekuma cpenibl. OCMOTHYECKOE JaBJICHUE KIETKU Y Pa3HbIX TPYMII MUKPOOPTaHU3MOB U
UX OTHOILIEHHE K Pa3HbIM YPOBHSM BJIQKHOCTH cpelibl. BiusHue KHUCIOTHOCTU Cpelbl HA pa3BUTHE
OTIENbHBIX MUKpOOpraHu3MoB. Kputnueckue 3HaueHust pH B xKHU3HEIEATEIHHOCTH MUKPOOPTaHH3MOB.
OTHOIICHHE MUKPOOPTAaHU3MOB K KUCIOPOAY. AdpoObl 1 aHa3poOb! ((paKyIbTaTUBHBIC U OOJUTATHBIC).
OKUCINTENEHO-BOCCTAHOBUTENIBHBIN MOTEHIMAI CPE/Ibl M Pa3BUTHE Pa3HBIX TPYII MUKPOOPTaHU3MOB.
BrnusiHue naBneHuWs, XMMHYECKHMX BEIISCTB, pajvallii HA MHKPOOPTaHW3MBL. Pasnmuune peakmmii
BEreTaTUBHBIX KJIETOK MUKPOOPTaHU3MOB U SHJIOCTIOP OaKTepHil Ha BHEIIHHE BO3/IEHCTBUS.

1.5 O0MeH BemecTB (MeTa001M3M MHKPOOOB)




XUMHUECKUH CcOCTaB MHKpOOHOW kieTkd. Pomnb (epMEeHTOB B IKM3HEACATEIbHOCTU
MUKpoOpraHnu3mMoB. I[lutanue wmukpoOoB (aHabonu3m). Tumbel nuTanus. JlpixaHue MHKPOOOB
(kata®oau3Mm). TUIIBI ABIXAHHMS.

1.6 IIpeBpaienne MUKPOOPraHU3MaMM COeIMHEHHH yriiepoaa

3HaueHHUE MPOLIECCOB NMPEBPAILEHUS YIIIEPOJOCOAEPKAILNX BEIIECTB B KPYTOBOPOTE yriepoaa
B MPHUPOJE U POJIb MUKPOOPTAaHHW3MOB B paclaje OpPraHWYecKOro BellecTBAa. MOJOYHOKHCIIOE
OpoxeHHe U ero Bo30ynuTenn. 3HaYeHHe MOJIOUHOKHUCIIOTO OPOXKEHHUs B ITUILEBOW MPOMBIIUIEHHOCTH
u ObITY (IIpH KOHCEPBUPOBAHUH, IMOJYUEHUU MOJOYHOW KHUCIIOTHI, MPOU3BOACTBE KHCIOMOJIOYHBIX
MPOJYKTOB, ChIpa), MPHU CUIIOCOBAaHUU, CEHAXXUPOBAHUU KOPMOB.

CrniuproBoe Oposxenue. Jpoxoku (pakyabTaTUBHBIE aHAIPOOBI) KaK BO30OYIUTENU CIIUPTOBOTO
OpoxeHusl (TUKHEe W KyJIbTypHBIC, HU30BbIE W BEpXOBbIe). VCIOIB30BaHUE APOAOKEH B CIIMPTOBOM
MPOMBIIIJICHHOCTH, BUHOACINH, TUBOBAPEHUH, XJI€OOMIEUEHUH, IPH U3TOTOBICHUH Keupa, KymbIca.

[Ipomieccsl OposkeHwmii, BbI3bIBaeMble Oaktepusmu pona Clostridium. MacnsiHokuciaoe u
alleTOHOOYTHIIOBOE OposkeHUs. MaciIsiHOKUCIIOoe OpOXKEHHE NMEKTUHOBBIX BELIECTB M €ro 3HAaueHHUE B
MEepBUYHON 00paboTke JTyOOBOJIOKHHCTHIX pacTteHuid. baktepum poma Clostridium u OpoxeHue
LIEJUTIOJIO3BI.

1.7 IlpeBpaieHne MUKPOOPraHU3MaMu coeIMHEHUI a3oTa, ¢gocdopa, cepbl, xKeje3a

AMMOHU(UKAUSA a30TOCOJEPKAIMX OPraHWYECKUX BEIIECTB. 3HAUEHHWE MMUHEpaIH3aluu
a30TCOJepKAIIUX OPraHMYECKUX COEAMHEHUN (OeNKOB, HYKJICMHOBBIX KHUCIOT, MOYEBUHbI, MOUEBOH U
TUIITYPOBOM KUCIIOT, XUTUHA). PaznoxeHne OEITKOBBIX BELIECTB B a9POOHBIX U aHAIPOOHBIX YCIOBUSX.
BozOynurenu mnporecca muHepanuzanuu. lIporeccbl MuHepaqu3aluMyd MpH XpaHEHUH IUIOAOB U
oBolel. [IpnurHBI TOpPUN CEIBCKOXO03MCTBEHHOU NIPOAYKIIMU U BO3MOKHOCTHU €€ IIPEAYIIPEKICHHUS.

[Ipouieccel HuTpubukanmuu. OkucieHue ammuaka B a30THYH kuciaotel (1 wm Il ¢daswr
HuTpuduKanun). [lonoxurenbHoe U OTpULIATEIFHOE 3HAaUeHUE HUTPUDUKALTUY.

[Tpoueccel nenutpudukanuu. BoccTtaHoBIEHHE HUTPATOB U HUTPUTOB C OOpa3oBaHHEM
MOJICKYJISIPHOTO a30Ta (AeHUTpU(UKAIMS). ACCUMMUISAIMOHHAS M JUCCUMMIISAIMOHHAs HHUTpaTpe-
OyKiusi. 3HaueHue 3TUX mpoueccoB. Bo3oynuTenu nporecca aeHutpudukanuu. Perynsanus npoiecca
JICHUTPUDUKALUHU arpOTEXHUUECKUMH ITPUEMaMH.

Azotodukcanusa. buomornmueckas u abuosiormueckas (Qukcanus aTrMocepHOro aszoTa.
OHeprodHeKTUBHOCT M «IKOJOTHYECKash YHCTOTa» Ouojormueckoro asora. Dukcamus azora
atMochepsl  Mukpoopranusmamu. CBOOOJHOXKMBYIIME, aCCOLMATUBHBIE M  CHUMOHOTHYECKHE
a3oT(ukcaTopsl — a3poOHBIE U aHadpoOHbIe (hopMbl. [lnanobakTepun, ycBaUBarOIIME MOJICKYJISIPHBIN
a3oT.

CumbuoTrnueckas azorpukcanuu y 6000Bbix pactenuid. KirybenpkoBble OakTepun (pu3odmn),
X CBOMCTBA: CHEUM(PUUYHOCTb, BUPYIEHTHOCTb, AKTHMBHOCTh, KOHKYPEHTOCIOCOOHOCTB. Y CIIOBUS,
omnpenensonme 3¢ HeKTuBHOCTE 6000BOPH300HaTEHOTO CUMONO03a.

Posib MUKpOOPraHM3MOB B BBICBOOOKICHUH KUCIOTHI U3 Opranndeckux Gocdopocoaepraiumx
coeuHeHUl u B mepeBoae (ocdaroB B pacTBOPHUMOE COCTOsHHE. buosormueckoe CBsS3bIBaHUE
dbochopa. BoccraHoBiIeHHE  OKHCICHHBIX  coeaMHEHWUH  ¢ochopa ©  BO3MOXKHAA  POJb
MHUKPOOPIaHU3MOB B 3TOM Tiporiecce. Posib MUKpOOpraHu3MoB B (hOCPOPHOM NMUTAHUU PACTCHHH.

Kpyrosopor cepst B mnpuponme. OOpazoBaHue CcepoBOAOpPOJa M3  CEPOCOAEPIKALIUX
opraHudeckux coeauHenuii. Obpa3oBaHue cepoBOJOPOA U3 MUHEPATIBHBIX COEAUHEHHH (Cynb(haToB)
Y MUKPOOPTaHU3MBbI, BBI3BIBAIOIUE 3TU IMpolecchl. OKUCIeHNE MUKPOOPraHU3MaMH CEpOBOJIOPOIa B
cepy u cepHyto kuciory. CepobakTepuu W THOHOBBIC OakTepuu. 3HaueHHE Cyab(oPuUKcaluu U
necynb(odukcanuu B IpUpoIe.

[IpsiMoe W KOCBEHHOE y4acTHe MOYBEHHBIX MHMKPOOPTaHM3MOB B IIPEBpAIICHUSAX IKele3a,
Mapraiia, amoMuHus. OKHCIEHHE W BOCCTAHOBJIGHHE COEIUHEHHI >Keye3a MUKPOOpraHU3MamH.
XapaKkTeprCcTUKa OCHOBHBIX MpEACTaBUTENEH xKene300akTepuii. Tpanchopmayss MEKpOOPraHU3MaMH
COCIMHEHUI KalblMsi, MarHus, KPEeMHHMsI, KaJlusi W JPYTUX 3JIEMEHTOB. 3HAUY€HHE CAanmpOTPO(HBIX
MUKOIIJIa3M (METAJUIOTeHNYMa) B aKKYMYJISIIUH JKelle3a, MapraHiia, aJsIlOMIHHS.

Pa3nen 2 Cenbckoxo3siiicTBEeHHasi MUKPOOHOJI0T U
2.1 Mukpo61o0/10rusi NOYBbI



Pa3zBuTue B3IMIS0B YYEHBIX Ha POJIb MHKPOOPTraHM3MOB B 00pa3oBaHMM MOYBBI. DakTOphI
cpensl, ompeaensiomme (QoOpMUpOBaHHME MHKPOOHBIX —acconuanuii. MHUKpPOOPraHU3MbI —IOYB
pa3nuyHbIX TUNOB. Hakoruienue rymyca u pOpMHUpPOBAHUE CTPYKTYPHI IOYBHI.

2.2 MUKpOOHOJIOTHSA NJI000BOIIHON MPOIYKIIUN

OnupuUTHBIE MUKPOOPTaHU3MBI IUIOJOB M OBOIIEH. MHUKPOOHOIOTHYECKHE MPOLECCHl NpPU
XpaHEHUU TJI0I00BOIIHON MPoayKIK. bronornueckue mpoueccsl KOHCEpBUpOBaHUs. bakrepuanbHbie
U TpuOHBIE OOJIE3HM NpPU XPAHEHUHU IUIOJNOB. MHKPOOHMOIIOTHYECKHE MPOIECChl MpU TepepadoTke
mI010B U oBomiel. OCHOBBI CaHUTAPHO-MHUKPOOHOJIOTUYECKOTO KOHTPOJISI PACTCHHEBOIUECKON
npoaykiuu. OCHOBHBIE TPYIIbI CAHUTAPHO-MOKA3aTENbHBIX MUKPOOPTaHU3MOB.

4.2. Conepxanue JeKI Ui

No KonuuaectBo
HauMmenoBaHue nekmuu
JIEKIIUHA JacoB

BBenenne B aucummiauny. Ilpeamer, MecTo U poiib MHUKPOOHMOJIOTHH B
cUcTeMe OHOJIOTUYECKUX M  CEJIbCKOXO3SIIICTBEHHBIX  HayK. 3ajayu
MUKpoOHoioruu. Mcnoap3oBaHne MUKPOOPTaHM3MOB B HEKOTOPBIX 00JIacTAX
qenoBeveckon nesTenbHoCcTH. Mcropus GopmMupoBaHuss MUKpPOOHUOIOTUH Kak
HayKU.

Cucremaruka, MopgoJsiorusi, cTpoeHHue W Pa3MHOKeHHe OaKTepuil
(mpoxapuor). Cucremaruka MHUKPOOPTraHU3MOB. Mopdomorus
MUKpOOpraHu3MoB. Pukkercun (dopma, cCTpoeHHE, pacnpoCTpaHEHHUE).
Muxomnasmsl (popma, cTpoeHue, pacrnpoctpanenue). L — ¢popmbl 6akTepuit
(bopma, cTpoenue, pacnpocTpaHeHue). AKTHHOMULICTH ((opma, CTpOCHHE,
pacripoctpanenue). LlnanobGakrepun (popma, CTpoeHUE, paclpoCTpaHEHHE).
Bupycsi (hopma, ctpoenue, pacnpocTpaHeHHUE)

I'enernka MHKPOOPraHHU3MOB. Hacnencreennsie (bakTopsI
MHKPOOPTaHU3MOB. MeXaHHU3MbI, BBI3BIBAIONINE H3MCHEHUS] T'€HETHYECKOM
uHpopmanuu. Myramun. ['enernueckue pexomOuHanuu. IIpakTnyeckoe
MCIIOJIb30BAHUE JOCTHKCHUI TeHETHKH MHUKPOOPTaHU3MOB.

MuxkpoopranusmMbl H  OKpY:KawIIasg  cpela, B3aNMOOTHOLIEHUS
MHKPOOPraHM3MOB Me:K1y co000i u apyrumm cymecrBamu. dusnueckue
¢baxTopsl. Xumuueckue (pakropbl. B3auMOOTHOIICHUS MEXIYy OpraHH3MaMHu:
Tporueckas u alIeIoXuMHUIECcKas IPUPOIa B3aUMOCBS3Ei

MeTta00/113M MHKPOOPraHU3MOB

XWMHYECKUH COCTaB KIETOK MHKpoopraHu3moB. Ponbs ¢epmeHTOB B
KUBHCACATCIBHOCTH MUKPOOPraHU3MOB. CHOCOGBI IMUTaHUAg U MMOCTYIIJICHHUC
4 MATATEIbHBIX BEIIECTB B KJIETKY. [IoTpeOHOCTH B Kele3e, KalauH, KalbIUH, 2
MHKpPOIJICMCHTAX, BHUTAMHHAX, POJIb I3THUX COG,Z[I/IHGHI/Iﬁ B MeTaGOHI/I3Me
KJeTok. buocuHTe3 OenkoB, YIJIEBOAOB, JMIMIOB, HYKJIEHMHOBBIX KHCIOT,
AMUHOKHCIIOT

IIpeBpaieHne MHKPOOPraHM3MaMH COeJUWHEHUIl yrJjepoaa, a3ora,
docdopa, cepsl, xese3a

KpyroBopor yrieposa B mpupoie U pojib MHUKPOOPraHM3MOB B pacraje
OpPTraHUYeCcKOro BeulecTBa. MOJIOYHOKHUCIIOE OpO’KEHHE U ero BO30yIuTenu.
CrnuproBoe OpoxxeHue. MaciasHOKHUCTIOe OpoxeHue. A’poOHOE pa3oKeHHE
nemtono3el. O0pazoBaHue KUCIOT (YKCYCHOM, SIOJIOYHOM | 1Ip.)
Munepanuzanusi  (aMMOHM(UKAIMSI)  a30TCOACPXKAIIUX  OPTraHUYECKUX
coeaunenuii. [Ipoueccsl HUTpUUKaIMU U AeHUTpUuduKanuu. bruonornyeckas
¢dukcamus MolekyasipHoro aszorta. IlpeBpamenune ¢ocdopa. IIpeBpamienus
cepsl. [IpeBpanienus xenesa




Muxpo0nonorust no4BbI

[TouBeHHass MUKPOOMOJIOTHS, BOSHUKHOBEHHE U pa3BUTHE. MUKpPOOPTraHU3MbI
B TIOYBC KaK Cpcac O6I/ITaHI/I5I. Ponp mouBeHHEBIX MHUKPOOPIraHUu3MOB B
00pa3oBaHNM W pa3pyIlIeHUH NeperHos (rymyca). Biusaue 06paboTKH MOYBHI

6 Y BHECCHMS MHHEPAJbHBIX YIOOpEHHH Ha JeATEIIbHOCTh MUKPOOPTaHU3MOB. 2
Bnusinue Menuopanuu moyB Ha MHKPOOHOJOTHYECKHE MPOIECCHl U COCTaB
MHUKPOOPraHW3MOB.  BiusiHme  ceBOOOOpOTOB M MOHOKYJIBTYp  Ha
MHUKPOOPraHU3Mbl TOYBBI
JnuuTHbIE MHKPOOPraHu3Mbl  miaogAoB. CBoiicTBa  3MU(UTHBIX
MHUKPOOPTraHHU3MOB. Mukpoopranusmsl CBEXKHUX bpyKTOB.

7 Mukpobuosiorndeckue  MNPUHLUUIOB  [PH  KOHCEPBUPOBAHWUHU  IUIOOB. 1
buonornueckre NPUHIMIBI KOHCEPBUPOBAHMS. bHOIOrMYECKHEe OCHOBBI
XpaHeHHs IUIOAOB. bakTepuanbHble W TpHOHBIE OOJIE3HHM IUIONOB TIPU
XPAHEHUH
MukpoOunonornyeckue  npoueccbl  Npu  nepepadoTke  IJIOAOB.
Tepmuueckoe KOHCEPBUPOBAHHUS TI00B. MUKPOOPraHU3Mbl OXJIAKIEHHBIX U
3aMOPOKEHHBIX IJI0/IOB. Mukpoopranuzmbl CYILIEHBIX IUIOJIOB.

8 MuKpoOHOJIOTHYECKHE OCHOBBI  BHHOIETUSA. MUKpOOHOJIOTHUECKHE | 1
OMOXMMHUYECKHE MPOLECCHI, MPOUCXOAAIINE MPH MPOU3BOJCTBE U BBIIACPIKKE
BuHa. [lopoku, Goe3HN U HENOCTATKU BUH, MPUYMUHBI UX BO3HUKHOBEHUS U
MepbI IPEAYIPEXKICHUS

HTtoro 16
4.3. Conepxanue J1a00pATOPHBIX 3aHATHI
Ne . KoauuecTBo
HaunmeHnoBaHue 1a00paTOpHBIX 3aHATHN
n/n 4acoB
1. | Mukpockon. O3HaKOMJIEHUE C IMMEPCUOHHON CHUCTEMON MUKPOCKOIA 2
2. | Metoas! npUroToBIEHHs IPENAPATOB MUKPOOPTraHU3MOB 2
3. Brrssnenue Bxirouenuid. Oxpacka cnop. Okpacka no ['pammy. 2
4. | MukpoOuosoruueckasi TEXHUKA U anmaparypa 2
5. | IlpurotoBieHue NUTATENbHBIX CPEL 4
6. | KonmuecTBeHHBIN ydeT MUKPOOPTaHU3MOB B Bojie. CaHUTapHAas! OIICHKA BOJIbI 4
7. | KonnuecTBEHHBIN y4E€T MUKPOOPTraHU3MOB B BO3AYXE 4
8. | KonnuecTBeHHBIN y4eT MUKPOOPTaHU3MOB B ITOYBE 4
9. | Belnenenue yucToi KynbTypbl MUKPOOPTraHU3MOB 2
10. | IIpeBpaiieHre MUKPOOPraHU3MaMH COCTMHEHUN YTIIepoJia 6
11. | AMMoHnduKanms OEITKOBBIX BEIIECTB 1 MOUYEBUHBI 2
1. HpeBpameHuHe MHUKPOOPTraHU3MaMH a30TCOACPIKALINX 1 0€3a30TUCTHIX )
COEIMHEHU I
13. | Azotodpukcupyromue 6akrepun. bakTepuanibHble yI100peHus 2
14. | [IpeBpamnienne MuUKpoopraHu3MamMu coenHeHni pocdopa, ceprl, xenesza 4
15. | OueHka OMOIOTUYECKON AKTHBHOCTH TTOYBBI 2
16 HccnenoBanue snupUTHON MUKPO]IOPHI CBEXUX M1010B. KosnyecTBeHHBII 4
y4eT SU(PUTHON MUKPOQIOPHI
HTroro 48

4.4. Copepxanue NpaKTHYECKHUX 3AaHATHH

[IpakTHyeckue 3aHATUS HE IPEIYCMOTPEHBI YUeOHBIM IIJIAHOM.




4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUYarOIIUuXCs

4.5.1. Bunsl caMOCTOATENbHOI paboThl 00yJaronIuXxcs

Bunbr camocTosTensHONM paboThl 00yJarONIUXCSI KomuuectBo uacos
IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT 24
CaMoCTOSATENBHOE N3YYEHHUE OTJEIBHBIX TEM U BOIPOCOB 19
IToaroroBka K IpOMEKYTOYHOM aTTECTALUU 10
HTtoro 53

4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJarOIuXCs

No KonuuaecTBo
HaumeHnoBanue Tem 1 BOIPOCOB
n/n 4acoB
1 IIpuynHbI IOPYM CEITBCKOXO3SMCTBEHHOM MPOLYKIUU U BO3MOXKHOCTH €€ 1
) IpEeAYNPEKICHHUSI.
’ [Tonmyyenue raurepuHa Mpu COUPTOBOM OpPOKEHUU MPU U3MEHEHUH YCIIOBHIMA 1
’ BBIPAIIUBAHUS APOAOKEH.
3 Hcnonp30Banue IpoxiKel B CIMPTOBOM IPOMBIIUIEHHOCTH, BUHOACIINH, 1

NMBOBapEeHUH, XJI€OONEUeHNH, IPU U3TOTOBJICHUH Keupa, KymbIca.

3Ha4YeHrEe MOJIOYHOKHUCIIOTO OPOXKEHUS B MMUIIEBOM MPOMBIIUIEHHOCTH U OBITY
4. (TIp¥ KOHCEPBUPOBAHUH, MOTYYCHUN MOJIOYHOM KHUCIIOTHI, TPOU3BOJICTBE 1
KHCJIIOMOJIOYHBIX IPOJYKTOB, ChIPa)

3HaYeHNE MOJIOYHOKHCIOTO 6p0)KeHI/I5[ IIpu CUJIOCOBAHNH U CCHAXXUPOBAHUU

5. 1
KOPMOB

6. Jpixanne MukpoOoB (katabosm3m). TUIBI JbIXaHUS. 1

7. [Tutanne MukpoOoOB (aHabo0IM3M). TUTIBI TUTAHMS. 1

8. Posib hepMEHTOB B )KU3HEACSATEIHHOCTH MUKPOOPTaHU3MOB. 1

9 Pasnuune peakiuii BereTaTUBHBIX KJIETOK MUKPOOPTaHU3MOB M SHAOCIIOP 1

' OakTepuii HAa BHEIIHUE BO3JICHCTBUSL.
10. | 'ennas nrxeHepuss B MUKPOOHOJIOTHH. 1
11 Crioco0ObI pa3MHOKEHHSI TPOKAPHUOT (OAKTEpHid, aKTHHOMHIIETOB, 1
’ ITMaHOOaKTEpHin).

12. | Kancyssl (M CIM3UCTBIE CIIOU) 1

13. | KinerouHble CTEHKH IPaMIOI0KHUTEIbHBIX U IPAMOTPHUIIATENBHBIX OaKTEPUH. 1

14. | Ucropust MUKpOOMOJIOTHH. 2

15. | Mukpoopraau3Msl [104B pa3aMYHbIX TUIIOB 2

16. | Hakomuienne rymyca u popMupoBaHue CTPYKTYPHI TOYBBI 2

17. | XapakTep B3aMMOOTHOIIEHUN MEX]y MUKPOOpPraHU3MaMu 2

13, AHTaroHuCTH4ECKoe AeicTBre SNU(PUTOB K PUTONATOTEHHBIM ’
MHUKPOOpPTaHUu3Mam

19, EcrecTBenHas Mukpodiopa mOBEpXHOCTH PACTCHHM (CTEOICH, TUCTHEB, ’

IIJIOJIOB M OBOILICH )

3aBUCHMOCTh COCTaBa MMUPUTHBIX MUKPOOPTAaHU3MOB OT BHJIa, COPTA, CTaIHH
20. pa3BUTHS PACTEHHS, HACEKOMBIX, KIIMMAaTa, MECTOMOJIOKEHHUS (OTKPBITHINA UITH 2
3allMIICHHBIN TPYHT)

KopneBrbie (pu3oruiana) U IpuKOpHEBBIE (pu3ocdepa) MUKPOOPTaHU3MbI

21. .
pacTeHui

PusocdepHbie 1 mOYBEHHBIE MUKPOOPTaHU3MbI KaK HHTHOUTOPBI pOcTa

22. o
pacTeHuid, MpoayIUpyomue GUTOTOKCHHBI
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23. | EcrectBenHas MHUKpOGIIopa MOBEPXHOCTH pAaCTEHUI 2
3aBHCHMOCTh COCTaBa AMUPUTHBIX MUKPOOPTaHU3MOB OT BHJIa, COPTA, CTAJAUH

24. pa3BUTHS PACTEHHUS, HACEKOMBIX, KIIMMaTa, MECTONOJIOKEHHUS (OTKPBITHINA WITH 2
3alUIIEHHBIN TPYHT)

75 KOpHeBBEe (pu30IIaHa) ¥ MIPUKOPHEBBIE (prU30ocdepa) MUKPOOPTaHU3MbI ’
pacTeHuit

26. | PuzocdepHble MUKpPOOPraHU3Mbl KaK HHTUOMTOPBI POCTA PACTEHHM 2

27. MapunoBanue mwio0B. CnupToBaHUE MIOJOB 2

28. | Penypusanus minonoB. XMMHUECKHE KOHCEPBAHTHI IJIOJI0B 2

29. | KoHcepBHpoBaHHUE HA OCHOBE MOJIOUHOKHCIIOTO OPOKEHHSI 2

30, [TpuHIIUTIBI CAHUTAPHO-MUKPOOHOJIOTHUECKUX UccaeaoBanuii. CaHUTapHO- ’
N10KAa3aTeNlbHbIE MUKPOOPTraHU3MBI I1JI0JI0B
[TunieBble oTpaBieHHsI, BOSHUKAIOIINE MTPH YHIOTPEOIECHUN

31. | HenoOpoKayecTBEHHOW MPOIYKIIMU CaI0BOJICTBA. Y CIOBHO-IIATOTCHHBIE 2
MUKPOOPTraHU3MbI

32. | Mukpodaopa mOBepXHOCTH TUIOJIOB U OBOIIEH 2

33. | [TouBeHHBIE MUKPOOPTAaHNU3MBI TPOYIHPYIONHE GUTOTOKCUHBI 2

HTroro 53

S. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAaMOCTOAATEIbHOH padoThl 00y4aromuxcs 1o
AUCHUTI/IHHE

YuebHO-MeTonuueckue pa3padboTku nmetorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Muxkpobuonorus [DJIeKTpOHHBIA pecypc] : METOA. yKa3. K CaMOCTOSTeNbHOW paboTe 1o
IUCLUIUIMHE [A7S CTYAEHTOB AarpOHOMHYECKOro (akyiapTeTa O4YHOM (QopMbl OO0yuyeHMS,
o0yyaromuxcss IO TMporpamMmaMm OakajnaBpuara IO HampaBieHUsM mnoarotoBku: 35.03.03
Arpoxumus u arponouBoBenenue, 35.03.04 Arponomus, 35.03.05 CamosoactBo, 35.03.07
TexHomorus MPOW3BOJACTBA M TMEPEepPabOTKH CEIIbCKOXO3SIMCTBEHHON NPOIYKIMU]| / COCT.
Yunsesa 10.3. ; FOxHo-Ypansckuilt I'AY, UHcTuTyT arposkonorun .— Muacckoe: HOxHo-
Vpansckui T'AY, 2020 .— 27 ¢ —Joctyn w3 JsokansbHOM cetu HMAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl18.pdf

6. DOH/ OLIEHOYHBIX CPEICTB /1JIsl MPOBeIeHUS MPOMEKYTOUHOM aTTecTAMU 00y4AOIIHUXCS M0
JUCIHUILIHHE

Jnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3paboTtan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MPOMEXYTOUHOM arTecTauuu oOydarommxcs 1o AucuuiimHe. @OOHJ OIEHOYHBIX CPE/ICTB
npezacrasieH B [Ipunoxenun.

7. OcHOBHASI U IONMOJTHUTEIbHAS Y4eOHasl JIMTepaTypa, HeoOXoAuMasi 1JId 0CBOEHMSI
AMCUMUILINHBI

OcHoBHasi W JONOJNHUTENbHAs y4yeOHas nuTeparypa umeercs B Hayunoit OuGnuotexe u
ANEKTPOHHOU HH(POpMamoHHO-00pa3oBarensHOi cpene PI'BOY BO 10xHO-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa

1  Muxkpobuonorus [DnexkTpoHHbI pecypc] : yuebHoe mocobue / P.I. T'ocmanoB [m nmp.]. —
OnexktpoH. paH. — Cankr-IlerepOypr : Jlawp, 2019. — 496 c. — Pexum gocryma:
https://e.lanbook.com/book/112044

2 Kasumupuenko, O. B. IIpaktukym o mukpoouosoruu : yaeonoe nmocooue / O. B. Kazumupuenko,
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—

M. 1O. Kotnspuyk. — Cankr-IlerepOypr : Jlans, 2020. — 124 ¢. — ISBN 978-5-8114-4261-4. —
Texkcr: onextpoHHswiii / Jlamp @  snekTpoHHO-OMOnmoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/133904

CanutapHast MEKpOOHOIOTHs [ DNEeKTpOHHBIN pecypce] : yueoHoe mocodue / P.I'. 'ocmanoB [u 1p.].
— DOnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2018. — 252 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/103139

CanutapHast MHKpoOuonorusi [DnekTpoHHBIH pecypc]: yuebHoe mocobue / H.A. Oxepenosa,
A.®. JImutpue, B.IO.Mopo3zoB u gap. ; DenepaqbHOE TrOCyIapCTBEHHOE OIOIKETHOE
oOpa3oBarebHOE YUYpEKJICHHE BbICIIET0 NpodeccrnoHambHOro obpazoBanus CTaBpOMOIbCKHUI
roCy/apCTBEHHBIN arpapHblii yHuBepcurer. - CraBponons :Arpyc, 2014. - 180 c. - Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=277428.

JonosHuTebHAS IUTEPATypa

Kpatkuii  crioBapp  MUKPOOHMOJIOTHYECKUX, BUPYCOJOTHMUECKUX, HMMYHOJIOTHYECKHX U
AMU300TOJIOTMYECKUX TEPMUHOB [DnekTpoHHbId pecypc] : cmoB. / P.I. T'ocmanoB[u ap.]. —
Onexktpon. paH. — Caunkrt-Iletepoypr : Jlaws, 2017. — 304 c. — Pexum nocryma:
https://e.lanbook.com/book/89929

3ro3una, O.B. O6mas mukpobuosorus : nadoparopslii npaktukyMm / O.B. 3103una ; TamOoBCcKkuit
TOCYJapCTBEHHBIM TEXHUYECKHH YHUBEpCUTET. — TamOoB : TaMOOBCKHI TOCYIapCTBEHHBIN
texuuueckuil yHusepcurer (TI'TY), 2015. — 82 c. : mun. — Pexxum nocryna: mo HoAanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=445121

Caxaposa, O. B. OOmass MukpoOuosoruss U o0Imas cCaHUTapHAas MUKpPOOMOJOTHs : y4deOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzj., ucnp. — Cankrt-IlerepOypr : Jlans, 2019.
— 224 c¢. — ISBN 978-5-8114-3798-6. — Texkcr : anekTpoHHbI // JlaHb : 3IE€KTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.lanbook.com/book/123667

Psb6uesa, C. A. MukpoOHOIOTHSI MOJIOKA U MOJIOUHBIX MPOAYKTOB : yueOHOe mocobue / C. A.
Ps6uera, B. U. 'anuna, H. M. [TanoBa. — 3-¢ usn., crep. — Cankr-IletepOypr : Jlanp, 2020. —
192 ¢. — ISBN 978-5-8114-5285-9. — Texkct: 2nekTpoHHBIA // JlaHb : 3IIEKTPOHHO-
6ubnmoreunas cucrema. — URL: https://e.Janbook.com/book/139276

Canurapnast mukpoOuosnorus : ydyeOHoe mocooue / H. A. Oxepenosa, A. @. Imurpues, B. 1O.
Mopo3zoB [u np.]. — Cankt-IlerepOypr : Jlanp, 2020. — 176 c. — ISBN 978-5-8114-3890-7. —
Texkcr: osnekrtponnsli// Jlamp @  anekTpoHHO-OumOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/131032

KoxeBnukoBa, O.H. MukpoOuonorus Msca ¥ MSICHBIX NPOAYKTOB : ydeOHoe mocobue /
O.H. KoxesuukoBa, E.H.Cranenko ; CeBepo-KaBka3ckuil ¢enepaiabHbii YHUBEPCUTET. —
Craspormonb : CeBepo-KaBkaszckuii @enepanbupiii yauBepcuteT (CKDY), 2016. — 196 c. : nn. —
Pexxum noctyna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065
ITeryxoBa, E.B. MukpoOuonorust muiieBbIx Mpou3BOACTB : yuebHoe mocodue / E.B. Iletyxoga,
AXO. Kppiaunkas, JI.O. Pxeunnkas ; ®enepanabHoe areHTCTBO 1o obOpazoanuio, 'OY BIIO
Kazanckuii rocygapCTBeHHBIN TEXHOJIOTHYECKU yHHBepcuTeT. — Kazanp : KazaHnckuii Hay4yHO-
uccienoBarenbckuii TexHonorndeckuii yausepcuter (KHUTY), 2008. — 150 c. : mwi. — Pexum
nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

Tpydanos, A. M. Mukpobuosnorus : ydyeOHO-MeToauueckoe mocobue / A. M. Tpydano. —
Spocnasns : ApocnaBckas 'CXA, 2017. — 82 c. — Tekcr : anexkTpoHHbI // JIaHb : 37€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

. Pecypchl nHpOpMALIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «MHTepHeT», He00X0AUMBbIE 11l

OCBOCHHUSA JUCIHHUIIJIMHBI

Enunoe okHO mocTymna K yaeOHO-METOAMYeCKUM pa3padboTkam https://roypray.pd
OBC «Jlanb» http://e.lanbook.com
VYuusepcurerckas 6moimoreka ONLINE http://biblioclub.ru
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9. MeToanuyecKue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JUCHUIIJIMHBI

YyebHO-MeTOAMYECKHE pa3paboTku uMeETcs B HaydyHoit OmONMOTEKE W DIIEKTPOHHOMN

nHpopMannoHHo-00pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

10.

11

1.  Mukpobuosorus [DIEKTPOHHBIN pecypc] : METOM. yKa3. K J1a0. 3aHATHAM [JJIs CTYICHTOB
arpoHOMHYECKOro (hakynbTeTa, OOydYalOUIMXCS IO IporpamMmaM OakajgaBpuara IIo
HampaBiaeHussM moarotoBku:  35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04
Arponomus, 35.03.05 CanoBomctBo, 35.03.07 TexHOMOTHSI TPOU3BOICTBA U TIepepabOTKH
CeNbCKOX03sAcTBeHHOW mpoaykuuu] / coct. Uunsiea 10.3. ; FOxno-Ypansckuii 'AY,
NuctutyTr arposkonoruun .— Mmuacckoe: HOxno-Ypansckuit ['AY, 2020 .— 55 c¢. —
Hoctyn u3 nokansHoi cetu MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. Mukpobuonorus [DIEKTPOHHBIH pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1o
JUCLUUIUIMHE [JUIs1 CTYJI€HTOB arpOHOMMYECKOTro (hakyyibTeTa O4HOM (PopMbl 00ydeHus,
oOydJaronuxcsi 1Mo nporpaMmamM OakajgaBpuaTa 10 HampaBiieHusM moaroToBku: 35.03.03
Arpoxumust u arpomnousoBenenue, 35.03.04 Arponomus, 35.03.05 CapoBoactso,
35.03.07 TexHonorust Mpou3BOCTBA U NMEPEPAOOTKH CEIHCKOXO03SHCTBEHHON MTPOTYKIIHNH ]
/ coct. Uunstena 10.3. ; FOxno-Ypanbckuii 'AY, UHcTUTYT arpo3konorun .— Muacckoe:
Oxuno-Ypansckuit I'AY, 2020 .— 27 c¢. —Hoctyn wu3 nokansHOM cetu HMAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

HNudopmannoHHble TEXHOJOTHH, HCIOJIb3yeMble IPU OCYNIeCTBJIEHHH 00pa30BaTe/IbHOI0

npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
Koncynprantlintoc (cipaBo4HbI€ IIPaBOBBIE CUCTEMBI) WWW.consultant.ru;
TexakcnepT (uapopManmonHo-cipapouHas cucrema 'OCToB) www.cntd.ru.

[IporpammHoe obecnieueHue:

AntuBupyc KasperskyEndpointSecurity pans  OusHeca, JluneH3moHHBIH goroBop Ne
20363/166/44 ot 21.05.19;

IO OfficeStd 2019 RUSOLPNLAcdmec, Jlunen3suonnsiii porosop Ne 11353/409/44 ot
25.12.2018;

ITO WINHOME 10 RUSOLPNLAcdmcLegalizationGetGenuine, JIutien3nonHsiii 1oroBop Ne
11354/410/44 ot 25.12.2018;

1O WINHOME 10 RUSOLPNLAcdmcLegalizationGetGenuine, JIniieH3M0HHBIH q0roBOp Ne
008/411/44 ot 25.12.2018;

IIO WinPro 10 SNGLUpgrdOLPNLAcdmc, JInnensuonnsiii gorosop Ne 008/411/44 or
25.12.2018

. MaTtepuajibHo-TexHUYecKas 0a3a, He0OXoAUMAS VISl OCYIIeCTBJIEHHSI 00Pa30BaTeJIbLHOI0

nmponecca mo 1MCUMIIJIMHE

Y4yeOHble ayauTOpPMH /AJIsl TPOBeJeHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,

OCHAIIIeHHbIe 000PY/10BAHUEM U TeXHHYeCKHMH CPe/ICTBAMHU 00y4YeHusI
1. JIaboparopust Mukpobuosnioruu u ¢pusnonorun pactrenuit Ne 204, ocHamieHHast 000py0BaHHEM

JUTsI IpOBeIeHUs 1a00paTOPHBIX 3aHATUH.

2. YdeOHas ayauTOpHs IJsl TPOBEACHUS 3aHATHIA JTeKIMOHHOTO THma Ne 217, 202, ocHaleHHBIC

MYJIbTUMEAUNUHBIM 000pPYI0BAaHUEM: KOMIIBIOTEDP, BUIEOTIPOCKTOP.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
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1. IMomemenue anst camoctosATeNnbHONH paboTel Ne 108, Manbplii uMTanbHBIA 32l OMOIMOTEKH,
OCHAIIICHHBIC KOMIBLIOTEPHON TEXHUKOH C IMOJKIFOYCHHEM K ceTH «IHTepHeT».

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHM s

1. Muxkpockon XS 90.

2. Becol BJITD-150.

3. Muxkpockon «buomam» J1-12.

4. Cymumnsnbiit mkad HIC-80 (kamepa Hepik. ).

5. Tepmomrar TC-1/80.

6. XomomunbHUK «CapaToB-451».

7. Ilnutka snextpuyeckas IIIT-1-1, 0/220.

8. IIkad BHITSHKHOW METAII-CTEKIIO.

9. Ob6mnyuarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN | -7TaMITOBEIH.
10. Crepunuzarop naposoii BK-30-01 T3MO.
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I1PH/IOKEHHUE

®OH/J OHNEHOYHbIX CPEACTB

JUTS1 TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAIUN
o0yJarmuxcs
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p—

COJIEP)KAHUE

Komnerenun u X MHIUKATOPHI, (HOpMUpYyEeMbIe B MPOIECCE OCBOCHUS AUCIUTUINHBI
[Toxazarenu, KpuTepuM W  IIKaJa  OLEHUBAHUA  HMHAMKATOPOB  JOCTHIKCHMS
c(OpPMHPOBAHHOCTH KOMITETEHIIMNA

TunoBele KOHTPONBHBIE 33aHUsl U (WJIM) WHBIE MaTepUasbl, HEOOXOAUMBIE JUIsl OLIEHKU
3HaHWM, YMEHMM, HaBBIKOB UM (WIM) OMNbITa JAEATEIbHOCTH, XapaKTEPHU3YIOILUX
Cc(OPMHPOBAHHOCTb KOMIIETEHIIMH B IPOLIECCE OCBOCHUS IUCLUIIIMHBI

Meroauueckue MaTepuaibl, OMPEACISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) ONBITA JEATEILHOCTH, XapaKTePU3YIOIUX C(HOPMUPOBAHHOCTD
KOMIIETEHIN I

4.1. OneHouHBIE CPENCTBA AJIs IPOBEAEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. OueHuBaHHe OTYeTa MO JIAOOPATOPHOU paboTe

4.1.2. TectupoBanue

4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA IS POBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMeH
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1. KomnereHunu U MX HHAMKATOPHI, GopMHUpYyeMble B IIpoLecce 0CBOCHHUS TMCIUIIIHHbI

OIIK-1. CnocobeH pemaTh THUMOBBIE 33a/a4d MPO(ECCHOHATLHON JEATEIPHOCTH HAa OCHOBE 3HAHUWI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX M CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM HH(bOpMaHHOHHO-

KOMMYHHMKAI[UOHHBIX TEXHOJIOTHIA
Kon u Popmupyemsie 3YH
HaUMEHOBaHUE HaumenoBanue
UHUKATOpa OILICHOYHBIX
3HAHUS YMEHHUS HaBbIKU
JOCTHKEHUS CpEICTB
KOMIIETCHIINH
NI-1onk-1 OO6yuarommiics OO6yuarommiics OO6yuarommiics Texymas
Ucnonszyer JTOJIKEH 3HATh: JTOJIKEH YMETh: JOJKEH BIAACTh: | aTTeCTalus:
OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | HCIIOIb30BATh MeTOJIaMHU - OT4eT 1O
€CTECTBEHHOHAY4YH | €CTECTBEHHOHAYYH | OCHOBHBIE 3aKOHBI | IPUTOTOBICHUS naboparopHOit
BIX TUCHUIUIMH JIJIS | BIX JTUCLUMILUIUH, | U MOHSTHS | IPENapaToB u | padore;
peuieHus SIBJICHUI U | €CTECTBEHHOHAYYH | MUKPOCKONHH — C | -
CTaH/IapTHBIX MPOLIECCOB, B TOM | BIX JWCLUMIUIMH B | IPUMEHEHHUEM TECTUPOBAHUE
3agad B 00JIacTH | yHCle npodeccuoHaIbHON | HH(OPMAIIMOHHO-
Ca/I0BOJICTBA C | CUCTEMATHKY, NesITeNIbHOCTH, KOMMYHHKAIMoHH | [IpomexyToun
MpUMEHEHUEM Mopdonoruro YIPaBISTh BIX TEXHOJIOTHIA ast aTTecTarus:
WH(POPMAIMOHHO- | MUKpOOpraHu3MoB; | Mukpoouonorudeck | (61.0.20-H.1) - 9K3aMEH
KOMMYHHKAITUOHH | TIOYBEHHBIX Ol  aKTUBHOCTBIO
BIX TEXHOJIOTUI MUKpPOOPTaHHU3MOB | TTOYBBI
—(b1.0.20-3.1) —(b1.0.20-Y.1)
OIIK-5. CmocobeH K y4yacTHIO B TIPOBEACHUH OSKCHEPUMEHTAIBHBIX  HCCICIOBAaHUNA B
npodeccHoHABHOM e TEeNPHOCTH
Kon u dopmupyembie 3YH
HAaUMEHOBAHHE HaumenoBanue
UHIUKATOpa OLICHOYHBIX
3HAHUA YMEHHUS HaBbIKU
JOCTHKEHUS CPEICTB
KOMIIETEHIINH
W-1omx-5 OObyyarormmiics OObyyarormmiics OO0yygarommiics Tekymias
[TpoBoaut JIOJKEH 3HATh: JOJKEH YMETh: JOJIKEH BIIAAETh: | aTTecTalus:
HKCIIEPUMEHTANIbH | METO/IbI aHAIN3UPOBATH METOAaMH - OTYET 1O
bI€ MCCIIEOBAHUS B | U3YUCHUS TaHHbIE orpezeneHus nabopaTopHOit
o0acTu KaueCTBEHHOTO ¥ | MUKPOOMOJIOTHYECKO | COCTaBa pabore;
Ca/I0BOJICTBA KOJMYECTBEHHOI | T0 aHajiu3a [O0YB, | MUKPOOPTaHU3MO | - TECTUPOBAHHE
0 COCTaBa | paCTCHUH B u 150.
mukpoopranusmo | — (b1.0.20-Y.2) AKTUBHOCTH — [TpomexyTouna
B—(51.0.20-3.2) (b1.0.20-H.2) Sl aTTeCTaLlM:
- 9K3aMeH

2. HOK&Z}&TGJIH, KPUTEPUMA U HIKAJIA OUCHUBAHUA HHIAHKATOPOB MOCTUKCHU S KOMIIeTeHII it

Kputepuu u mikana olleHUBaHMsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE

dopmupyembie > =
Henocrarounsrit JloctaTouHbIi . N
3YH Cpennuii ypoBeHb | BbIcokuil ypoBeHb
YPOBEHB YPOBEHB
51.0.20-3.1 OO6yygarontuiicst He | OOyuarommuiicst ciabo | OOywarommiics 3HaeT | OOyJarommiics  3HaeT
3HaAcT OCHOBHBIX | 3HACT OCHOBHBIC | MCTOIbI IMPpUMECHCHUA | IIpaBUJIa u MCETOBI

pu

3aKOHOB €CTECTBEHHO-
HAy4YHBIX JUCIWILINH,
SIBJICHUH W TIPOLIECCOB

peuieHuu

3aKOHBI €CTECTBEHHO-
HayYHBIX TUCITUTLINH,
SIBJICHHUI u
MIPOIIECCOB,

Ha

OCHOBHBIX
C€CTCCTBCHHO-HAYYHBIX
JUCIUTIIINH C
HC3HAYUTCIbHBIMHA

3aKOHOB

nx

IIPUMEHCHUA OCHOBHBIX
3aKOHOB
HAYYHBIX JUCHUIIJIMH Ha

€CTCCTBCHHO-

TIEPECCUCHU N C
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CTaHAApPTHBIX 3a7a4 B

KOTOPBIX  OCHOBAHBI

OIINOKaMK

Tpedyemoi

CTCTICHBIO

obnactu MPUHIUIE] ACUCTBUS | OTHCIBHBIMU MTOJTHOTHI ¥ TOYHOCTHU
arpodKOJIOTUH, 00BEKTOB npobenaMu
arpoXvMUU u | mpodeccruoHaTbHOU
arpoIOYBOBE/ICHHS NI TEIIBHOCTH
b1.0.20-3.2 OOyuaromuiics He | OOyuaromuiicsi cnabo | OOyuwaromuiicsi 3Haer | OOywarommiics 3HaeT
3HAeT OCHOBHBIX | OCHOBHBIC  METOJBI | OCHOBHBICE  MCTOMBI | MpaBHiia u METOBI
METOJIOB U3YYCHUS | ONpEeICICHHS OTpe/IeICHUS OCHOBHEBIC METOBI
Ka4eCTBEHHOTO U | Ka4eCTBEHHOTI'O U | Ka4eCTBEHHOT'O U | ompeneneHus
KOJIMYECTBEHHOTO KOJINYECTBEHHOTO KOJINYECTBEHHOTO Ka4eCTBEHHOTO u
cocTaBa cocTaBa cocTaBa KOJIMYECTBEHHOI'O COCTaBa
MHKpPOOPTraHH3MOB MHUKPOOPTaHHU3MOB MHUKPOOPTaHH3MOB C | MHKPOOPTaHU3MOB c
HEe3HAYHUTEIIbHBIMU Tpebyemoii CTETICHbIO
OIIUOKaMHU U | TIOJHOTHI H TOYHOCTH
OTJICJIbHBIMU
npobenraMu
b1.0.20-V.1 OO0yuarouiuiics He | OOyuarommuiics cimabo | OOyuaronmiics OO0yuaromiuiics yMeeT
YMEET  HCIOJIB30BaTh | YMEET HCIOJIb30BATh | YMEET OIHKCHIBATH | OMUCHIBATH TOHITUHHYIO
OCHOBHBIC 3aKOHBI ¥ | OCHOBHBIC 3aKOHBI U | MOHITHUHYIO u|u MaTEeMaTHYCCKYIO
TOHSATHUS CCTECTBCHHO- | MOHSATHUSA MaTEMAaTHYCCKYIO KapTHHY SIBIICHUI,
HAy4YHbBIX JUCIHUIUIMH B | €CTECTBEHHO- KapTUHY  SIBJICHHUH, | BO3HUKAIOLIMX Ha
npodeccroHabHOI HAYYHBIX AMUCLMIUINH | BO3HUKAIOIINX Ha | mepecedeHun
JeSTEIbHOCTH B npodeccroHaNIbHO# | nepeceueHnn €CTEeCTBEHHO-HAYYHBIX
JIeSITEIbHOCTH €CTECTBEHHO- JUCUMIUIMH M yMeeT
HAYYHBIX JUCHHUIUIUH | YIPaBISTH
C HE3HAYUTENIbHBIMH | MUKPOOHOJIOTHYECKON
3aTPYAHCHUSIMH AKTUBHOCTBIO ITOYBEI
b1.0.20-Y.2 OO0yuaromiuiics He | OOyuaromuiics ciabo | OOyuaronmiics OO0yuaromuiuiics yMeeT
YMEET aHAJIM3UPOBATh | yMEeT yMeeT AHAITM3UPOBATh  JTAHHEIC
JTAaHHBIC aHAIIM3UPOBATh aHAITM3UPOBATh MHUKPOOHOIIOTHIECKOTO
MHUKPOOHOJIOTHYECKOTO | TaHHBIC JTAaHHBIC aHalu3a MoYB, PACTCHUM C
aHanmmsa MOYB, | MHKPOOHOJIOTHYECKO | MHUKPOOMOJOTHYECKO | TpeOyemoit CTETICHBIO
pacrenuit ro aHanu3a T[OYB, | TO aHalW3a [O4YB, | MOJHOTHI K TOYHOCTH
pacteHui pacteHuit c
HEe3HAYHUTEJIbHBIMU
3aTpyIHCHUSIMU
b1.0.20-H.1 OO6yyarormuiics He OOGyyarontuiics cado OOyuaronuiics OO0yyaromnuiics BIageet
BJIaJICET METOIAMH BJIaJICET METOIAMH BJIaIeeT METOIaMH | METOAAaMH MPUTOTOBICHUS
HPUTOTOBIICHUS HPUTOTOBIICHUS MPUTOTOBIICHUS NpenaparoB 1
npenapaToB U npenapaToB U MpenapaToB U MHUKPOCKOIIHH C
MHUKPOCKOIIHH C MHUKPOCKOIIHH C MUKPOCKOIIUH C MPUMEHCHUEM
MPUMEHCHUEM MIPUMCHCHHEM MIPUMEHCHHEM HHPOPMAIUOHHO-
HH(POPMAIMOHHO- UH(POPMALMOHHO- UH(POPMALMOHHO- KOMMYHHUKAIIHOHHBIX
KOMMYHHUKAIIMOHHBIX | KOMMYHHKAIIMOHHBIX | KOMMYHHKAIIMOHHBIX | TEXHOJIOTHH C TpeOyemMon
TEXHOJIOTHIA TEXHOJIOTU TEXHOJIOTHH ¢ CTETICHBIO TIOJTHOTHI U
HEe3HAYHUTEJbHBIMU TOYHOCTH
3aTpyIHEHUSIMU
b51.0.20-H.2 OOGyuarontuiicst He | OOygaromuiics cirabo OO6yuaronuiicst OO0yyaromnuiics BIazeet
BIIajieeT METOJaMH | BIaJeeT METOAaMHU BJIajIeeT METOIaMU METOJIaMH OTPe/ICICHHS

OTIpeNIeNIeHUs] COCTaBa
MHKPOOPTaHU3MOB |
UX aKTUBHOCTH

OTIpE/IeIICHHUs COCTaBa
MHKPOOPTaHU3MOB 1
UX aKTUBHOCTH

OTIpE/IeIICHHUs COCTaBa
MHKPOOPTaHU3MOB 1
UX aKTUBHOCTH C
HE3HAYUTEILHBIMU
3aTPYAHCHUSIMHU

cocTraBa

MHKPOOPTaHU3MOB M HX
aKTUBHOCTH C TpeOyeMou

CTCIICHBIO ITOJTHOTHI U

TOYHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNsl U (MJIH) HHbIE MATEPUAJIbI, HEOOXOUMBbIE /ISl OLEHKH
3HAHUIi, YMeHUIi, HABLIKOB U (MJIH) ONBITA JeSTeJIbHOCTH, XapaAKTEePU3YHOIIUX

c¢()opMHUPOBAHHOCTH KOMIIETEHIHI B Mpolecce OCBOEHUSI AN CUMILIMHBI

TunoBble KOHTPOJBHBIC 33JAHUS U MAaTePHAIIbI, HEOOXOAUMBIE JIJISl OIICHKU 3HAHHM, YMEHUHN U
HaBBIKOB, COJEP)KATCS B YICOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.
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Muxkpobuonoruss [DneKTpoHHBIH pecypc] : METOA. yKa3. K J1al. 3aHATUSAM [JUIs CTYJCHTOB
arpOHOMHUYECKOTO  (paKkynbTeTa, OOYYAIOMMXCSA TO TporpaMmam OakajiaBpuara IO
HaIpaBJIEHUSM TOJTOTOBKHU: 35.03.03 Arpoxumuss u arpomnouBoBeaenue, 35.03.04
Arponomus, 35.03.05 CanmoBoactBo, 35.03.07 TexHoyorusi MpoOW3BOJCTBA M IEpepabOTKH
cenbCKoXo3sicTBeHHOM mnpoaykuuu] / coct. Yunsesa 10.3. ; HOxno-Ypanbckuit ['AY,
HNuctutyT arposkonoruu .— Muacckoe: FOxno-Ypansckuii 'AY, 2020 .— 55 c. — Jloctyn u3
nokanbpHou cetd MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxpl117.pdf

MukpoOuonorust [DIEeKTpOHHBIM pecypc] : METOJ. yKa3. K CaMOCTOSITeIbHON paboTe 1o
JUCIUIUIMHE [[UIs CTYIEHTOB arpoHOMHUYecKoro ¢akyibTera O4YHOMW (QopMbl OO0yuYeHHS,
oOyyaromuxcst Mo MporpaMMaMm OakanaBpuara I0 HampaBileHHsM noArotoBku: 35.03.03
Arpoxumusi 1 arpomnouBoBenenue, 35.03.04 Arponomms, 35.03.05 CamoBonctBo, 35.03.07
TexHoNOTHsI TMPOU3ZBOJICTBA M MEPEPAOOTKH CENbCKOXO3SIICTBEHHON MPOAYKIUU] / COCT.
Uunsesa 10.3. ; Oxuno-Ypansckuit ['AY, UacTtuTyT arposkoniorun .— Mmuacckoe: FOxHo-
VYpaneckuit T'AY, 2020 .— 27 «c¢. —Jloctyn u3 gokanbHoM cetu HAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

4. Meroanyeckne MaTepHaJibl, ONpeaesiioue nNpoueaypbl OeHUBAHUA 3HAHMI, yMEHHUI,
HABBIKOB M (MJIH) ONBITA AeATEJbHOCTH, XapaKTepu3ymmX cGopMHPOBAHHOCTh KOMIIeTeHIM

B nmaHHOM paszmene METOOMYECKUE MaTepuaibl, ONPEACISIOMINE MPOUEAYpPbl OLICHUBAHUS

3HaHWH, YMEHWH, HAaBBIKOB, MPHUBEIACHHI MPUMEHUTEIBHO K KaXJIOMY H3 HCIOJIb3YEMBIX BHUIOB
TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOYHOHM aTTeCTaIlluU 00y4JarOIIXCSl.

4.1. OueHoyHble cpeacTBA /IS IPOBeeHNs TEKYIIero KOHTPOJISA YCIeBaeMOCTH

4.1.1. OuenuBanue oT4yeTa Mo J1abopaTopHOii paboTe

OtyeT no mabopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOUMCS

OCHOBHOH mpodeccHOHaIbHONH 00pa30BaTENbHOM MPOrpaMMBbl MO OTJACIBHBIM TE€MaM JAUCIUIUINHBL.
Conepxanme u opma oTdeTa 1mo 1adbopaTopHBIM PadOTaM MPUBOIUTCS B METOAMYECKUX YKA3aHHUAX K
nabopatopubiM pabotam (. 3 ®OC). ConepkaHue OoT4eTa M KPUTEPUM OIIGHKH oOTdeTa (Tabi.)
TOBOJISITCS 10 CBEICHHUS 00YJAIONIMXCS B HaYaJIe 3aHATHH.

No OneHouHbIE CpPEACTBA Kon u HanmeHoBanue
j Otuet no nabopaTopHoii paboTe (mpumep) MHIMKAaTOpa KOMIIETCHIUU
1 1. B yeM pa3znmuuusi B CTPOCHUU KIJIETOUYHOU CTEHKHU Y N-1omxk-1
IPaMIIOJIOKUTENBHBIX U TPaMOTPHUIATENbHBIX OakTepuii? | Mcronb3yeT OCHOBHBIE 3aKOHBI
2. B yem cocrouT TeopeTnyeckasi OCHOBa METOJIa OKPACKH | €CTECTBEHHOHAYYHBIX
6akrepuii o I'pammy? JUCLMIUINH I pELICHUS
3. B 4ueM CcOCTOMT OCHOBa METOJOB BBISIBICHHS CIIOp Yy | CTaHJApTHBIX 3a7ad B 00JacTu
Oakrepuii? CaJIOBOJICTBA C TNPUMEHEHUEM
4. Kakue BKIIOUCHHSI XapaKTEPHBI 7151 OaKTepuii? nH(pOpMaITMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI
2 1. OcHoBHBIE ITpaBHUiIa TEXHUKH O€30MACHOCTH MPH NA-1onks IIpoBoaut
paboTe ¢ MUKPOOPraHU3MaMH. JKCIIEPUMEHTANIbHbIE
2. Bunsl 000pynoBaHusi, IPUMEHIEMOTO B UCCIIEIOBaHUsI B O0JIaCTH
MHUKPOOHOJIOTHYECKOU JTAOOpaTOPUH. CaJI0BOJICTBA

3. Meroauku NpuUroToBIIEHUS IPENIAPATOB «BUCSYASI» U
«pa3JaBJICHHAs» KaIUIA.

4. OcHoBHBIE MOP(}HOJIOTHYECKHE THITBI OAKTEPUH.
Hcnonb3zoBanne MOPGHOIOTHIECKON XapaKTEPUCTUKH B
UICHTU(PHUKAIIMY MUKPOOpTraHu3MoB. Crucrema
KJ1acCU(UKaMU MUKPOOPraHu3MoB 1o bepmxu.
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Otuer oOLEHUBAETCS M0 YCMOTPEHHUIO IIPENOAABATENs OLEHKON «OTJIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBICTBOPUTEIBbHO» WM OLEHKON «3auTeHO», «HE 3auTeHo». OleHKa
«3aYTEHO» CTaBUTCSA oOOydarommcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPHUSIM,
YCTAaHOBJICHHBIM [IJISl TOJIOKHUTEIBHBIX OLEHOK («OTIUYHO», «XOPOILO», «YyIOBIETBOPUTEIHLHO»).
OreHka 00OBSABISIETCS 00YYAIOLIEMYCSl HETTIOCPEACTBEHHO MOCe CAaYl OTYeTa.

[IIxana Kpurepuu onieHuBaHuUs

- I3JIOKCHHUE MaTepuaja JIOTHIHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEH;

- YMCHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJICHHWS NPH OTBETE Ha
KOHTPOJIBHBIE BOIIPOCH;

- YMCHHE OITUCHIBAThH 3aKOHBI, SIBIICHUS U TPOIICCCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBATHb peBy.HBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

OrneHka 5
(oTIHMYHO)

- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE IPUMCHEHHE TEOPETUYECKUX 3HAHUM U1 ONMCaHUs
(xoporio) 3aKOHOB, SIBJIEHUM W TIPOILIECCOB, PpEIICHUS KOHKPETHBIX 3ajady,
IIPOBEACHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUM, HO COACpKAHUE U
(dhopma 0TBETa UMEIOT OT/ICJIbHBIC HETOYHOCTH.

- M3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,
- HETOYHOCTH B ONPEAEICHUU IOHATHHA, B NPUMEHEHUM 3HAHUM s
ONMCAHUS 3aKOHOB, SIBJICHUH U IPOLIECCOB, PELIEHUS KOHKPETHBIX 3ajad,
MIPOBEACHUS U OLICHUBAHUS PE3YJIbTATOB U3MEPEHUH,

- 3aTpYAHEHUS] B 000CHOBAaHUH CBOMX CYXKJICHUI;

- o0HapyXuUBaeTCs HEJOCTaTOYHO TIyOOKOEe TMOHWMaHUuE HU3YYEHHOTO
Marepuasia.

Onenka 3
(YIOBIETBOPUTENHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHWM; JOMYIIEHbI OIINOKH

B OIPEICIICHUHU IOHATUNA U ONMCAaHUU 3aKOHOB, SIBJICHUM M IIPOLIECCOB,
Onenka 2 UCKKEH MX CMBICJ, HE PELICHBl 3aJa4d, HE NPABWIBHO OLCHUBAIOTCS

(HEyIOBJIETBOPUTENIBHO) | pE3YyIbTaThl U3MEPEHUI;

- HE3HaHHME OCHOBHOIO Marepuana y4eOHOW MpOrpaMMbl, JOMYCKarOTCS

rpyObie ouIOKH B U3JI0KEHUH.

[IIxana Kpurepuu onieHuBanus

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CY)KIIEHHUsS TpPU OTBETE Ha
KOHTPOJIbHBIE BOITPOCHI;

- YMEHHE ONUCHIBAThH 3aKOHBI, SIBIICHUS U TPOIIECCHI;

- YMEHHUE MPOBOAMTH U OIICHUBATH PE3YJbTaThl H3MEPCHUN;

- CIIOCOOHOCTh pemars 3a/1aun (momyckaercst HATHYUE
MaJO3HAYUTENBHBIX OIIMOOK WM HEIOCTaTOYHO IIOJIHOE PACKPBITHE
coJiep)KaHre BONPOCA MIIM MOTPEITHOCTh HEMPUHIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1eHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJIMUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHBI OMIMOKN
B ONpEIEICHUU TMOHATHM M ONMUCAHUU 3aKOHOB, SIBJICHUM M MPOIIECCOB,
HCKaXXCH HX CMBICJI, HC PCHICHBI 3aaa4u, HC IPABUJIBHO OIICHUBAIOTCHA
pe3yJbTaThl U3MEPEHMUI;

- He3HAaHWE OCHOBHOTO MaTepuana y4eOHOW MpOrpaMMBbl, JOMYCKArOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

O1LeHKa «He 3aY4TEHO»
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npodeccroHanbHOM

4.1.2. TectupoBanue

0o0pazoBaTeNbHONM TMPOTrPaMMBbl MO  OTJEJIBHBIM

TectupoBaHue HUCHONB3YyeTCSl U OLIEHKM KayecTBa OCBOCHUS OOydYalolUMCS OCHOBHOM
TeMaM WIH pasJenaM

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIApTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUI
YIPOCTUTH MPOLENYypYy H3MEpEHHUs 3HaHUH W yMeHuH oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJIOKEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET
N3 HECKOJIBKUX BapI/IaHTOB OTBECTOB.

OneHouHble CpEACTBA

Kox u HaumenoBanue

Ne WHIMKATOpa
TectupoBanue
KOMIICTCHITUH
1 1) K wMwukpoopranuzmam, HE HMEIOIIUM KJIETOYHOTO CTPOCHHS, NJI-1onk-1

OTHOCSTCA: Ucnonb3yer

1. GakTepun OCHOBHBIC 3aKOHBI
2. BUPYCHI €CTECTBEHHOHAYYHbBIX
3. IPUOHBI JTHUCIUILINH JUTSE
4. npocrenniue peuieHus

2) BrniepBeie yBuien OaKTEpHU:
1. A.B. JleBeHryx

2. JI. ITactep

3. U. 1. MeyHHKOB

4. P. Kox

3) bakrtepun, mNUTaOIMECs 3a CUYET TOTOBBIX OPraHUYECKHUX
COCTUHEHUN:

1. ayroTpodsr

2. reTepoTpodbI

3. mapa3urbl

4. ¢arouuTsl

4) bakTepuu, UCMOIB3YIOIIUE IS IOCTPOCHUS CBOMX KIJIETOK TMOKCHT
yriaepoja u Apyrue opraHuueckue COeTuHEHUS:

1. rerepoTpodsI

2. mapa3uThl

3. daronuTs

4. ayToTpodsl

5) Hurpuduuupyromnie 6akTepuu sSBIsSIOTCS:

1. omurorpodamu

2. (harouuramu

3. ayrorpodamu

4. rerepotpodamu

6) OCHOBHBIM PETYNIATOPOM MOCTYIJICHUS OPraHMYECKUX BEIIECTB B
KJIETKY SIBJISIETCSI:

1. nuromnamMaruyeckas memOpaHa

2. 9apo

3. XJIOPOILIACThI

4. ma3sMUIbI

7) MUKpOOpPraHu3Mbl, KOTOpbIE MPHUCIIOCOOMINCH B
SBOJIIOIMH K HU3KUM TeMIIepaTypam:

1. me3odub

2. mcuxpoQuIIsl

3. TepMopuUITBI

4. canpouThI

8) MuKpoopraHu3Mbel OJZHOTO BHAA WM TOJBHJA, BbIpAlllEHHBIC B

nporecce

CTaHJIAPTHBIX 33J1a4 B
00J1acTH cagoBOACTBA
c MPUMCHCHHEM
MH(POPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH
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71a00PaTOPHBIX YCIOBUSX Ha UCKYCCTBEHHBIX MUTATEIBHBIX CPEIAX:
1. yncTas KynapTypa

2. cMelIaHHas KynbTypa

3. KJIOH

4. mramm

9) MukpoopraHu3Mbl IMOYBBI, CIIOCOOHBIE TIOJIYYaTh HEOOXOAUMYIO UM
SHEPTHUI0 OT OKUCIICHHUSI MUHEPATbHBIX COCTUHEHUI:

1. omuroTpods

2. canpouTsl

3. aBTOXTOHBI

4. aBTOTpOQBI

10) OcHoBHBIMU (hopMaMu OaKTEpPHUi SBISIOTCS:

1. Kokku

2. [Tamouku

3. CriupoxeTsl

4. T'pubbI

5. Pukkercuu

2 1) OGpabGarpiBanne Ma3ka XpOMOBOH Kuciotod, kap6omoBeiM | MJI-1omnk-s [IpoBoaut
¢dbykcuHoM [uns u okpamMBaHHE METHUJICHOBBIM CHHUM XapaKTEePHO | SKCIIEPUMEHTAIBHBIC
JUISL: HCCIEeA0BaHUS B
1. merona Hleddepa-Dynrona o0yacTu cagoBOACTBA
2. metoaa Memepa

3. meToga MypomiieBa

4. metona Pomanosckoro-I'mm3a

2) Kakue meronb! okpacku Bbl ucnionb3yeTe 11 BBIBICHUS KaNCydl:
1. Ayecku(Osxenikn)

2. Hnns-Hunscena

3. T'ucca

4. Pomanosckoro-I'umza

5. Hetliccepa

3) Llenb (ukcanuu Ma3KoB:

1. ITpukpenyieHue Ma3ka K CTEKITy

2. bezonacHoCTh

3. YBenuyeHrne KOHIEHTPAL MUKPOOPIaHU3MOB

4. TloBblillIeHNE ONTUYECKOM MIIOTHOCTH

5. BrIsiBIEeHME BKIIFOUECHUN

4) IIpocThle METO/IBI OKPACKH MTO3BOJISIIOT:

1. BeisiBUTH 0007109Ky

2. NU3yuuth popmy MUKpPOOOB

3. Okpacuthb Kamncyiny

4. 3yunTh CTPYKTYpy OaKTepUaIbHOM KIETKH

5. OKpacuTh KIyTUKH

5) CnocoOHOCTh TPAMIOJOXKHUTEIBHBIX OaKTEpPHil OKpaIIMBaTLCS B
CUHE-(HOJIETOBEIH IBET 3aBUCHT OT:

1. Hanuuus yriieBoaoB

2. CBOMCTB NENTUAOIIMKAaHA B3aUMOJENCTBOBATDH C KPAaCKOU

3. Haguums LITM

4. Hanuuus TeX0EeBbIX KUCIOT

5. TonmuHbI CTEHKH

[To pesynpraTamM TecTa OOy4arolIEMyCsl BBICTABIISIETCS OLIEHKA «OTJIUYHO», <«XOPOILIO»,
«YJOBJIETBOPUTEIBHO» UIIA «HEYIOBIETBOPUTEIILHO».
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Kpurepuu oneHuBaHus orBera (Tali.) AOBOASTCS O CBEACHHUS OOYYArOMIMXCS IO Havama
TeCTUpPOBaHUA. Pe3ynbTaT TeCTUpOBaHUS OOBSABISACTCS OOYyJarOIIEMyCsl HETIOCPEACTBEHHO IOCIE €ro
clIauu.

lxana Kpurepun oniennBanus
(% nipaBUIIBLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (Xopoiio) 70-79
Onenka 3 (yI0BIETBOPUTEIHHO) 50-69
Onenka 2 (HeyaOBJIETBOPUTEIBHO) Menee 50

TecTtoBble 3a1aHus, HCIONB3YIOIIMECH [ OLEHKM KayecTBa JUCLHUIUIMHBI C IOMOILBIO
WH(POPMAITMOHHBIX TEXHOJOTHM, peaTn30BaHbl B DJIEKTPOHHO-MH(POPMAIIMOHHONW 00pa3oBaTelbHON
cpene u mupuBenensl B PIIJ[: «8. Pecypchl WH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHONW CETH
«HTEepHET», HEOOXOAUMBIE /111 OCBOEHUS TUCLUUIUIMHBI» - https://toypray.pd.

4.2. [Ipoueaypsl U OLIEHOYHBbIE CPEACTBA 1JIS1 MPOBEAeHUS MPOMEKYTOUYHON aTTeCTAlINN

4.2.1. 3auet

3ayer HE MPeyCMOTPEH YUEOHBIM IJIAHOM.

4.2.2. Dx3aMeH

Dk3aMeH sBisgeTcss (QOpMON OLEHKM KadecTBa OCBOCHHUS OOYYarOIIMMCS OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHON MPOrpaMMbl IO paszeiaM JUCHUIUIMHBL [lo pesynpTaTam
9K3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» WIIH
«HEY/IOBJICTBOPUTEIILHO».

DK3aMeH MO JUCUUIUIMHE MPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM MPOMEKYTOUHOMU
aTTecTallid, B KOTOPOM YKa3bIBa€TCS BPEMS €ro MPOBEACHUS, HOMEp ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJbTAIlMH. Y TBEPKACHHOE pPACIMCaHUe pa3MeliaeTcs Ha NHPOPMAIMOHHBIX CTEH/IAaX, a TAKXKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMI [IsI MPOMEXKYTOUHOM arTrecTaiud OOyYaroIIUXCs yCTaHABIMBACTCS
paboueil mporpaMMoil TUCHHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yJalolUXCcsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayromero kadenpoit
Ha DK3aMEHE MOXET IMPHUCYTCTBOBATh MpernojaBareib Kadeapbl, MPUBJICYCHHBIA A MOMOIIU B
npueMe »5sK3ameHa. B ciydae OTCYTCTBUS BEIyLIEro MpenojaBareliss HK3aMeH IPUHUMAETCs
npernojaBaTesieM, Ha3HAaY€HHbBIM paclopsKeHHEM 3aBeyIollero kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHe TpernojaBareneil ¢ apyrux kadermp 0e3 COOTBETCTBYIOIIETO
pacnopspKEeHHs peKTopa, IPOPEKTopa 1Mo yueOHo# paboTe win ekaHa GakyabTeTa HE TOMYyCKaeTCs.

OOyyaromuecs mMpu sSIBKE Ha 3K3aMeH 00s3aHbl UMETh NpU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHH TPEABSBISAIOT HK3aMEHATOPY.

s mpoBeneHus 3K3aMeHa By MpernojaBaTeb HaKaHyHe MOJy4daeT B JIeKaHATE 3a4€THO-
HK3aMEHAlIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIIAeTCs B JE€KaHAT MOCIE OKOHYAHHSI MEPONPUATHUS B
JI€Hb MIPOBEACHUS K3aMEeHa WIIM YTPOM CJIEAYIOWIETO JTHS.

DK3aMeHbl MPOBOJATCA IO OWieraM B YCTHOM WM TNHCbMEHHOM BHJE, JUOO B BHUAE
TECTUPOBAHUS. DK3aMECHAIIMOHHBIE OUJIETHI COCTABIISIFOTCS IO YCTAaHOBIIEHHOH (hOopMe B COOTBETCTBUH
C YTBEpKIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoii exxeroaHo. B Oumnere comepkutcs 2 TeOpETUIECKUX BOMIPOCca U 3a/1a4a.

DK3aMeHaTOpy MPEeNOCTaBIsSIeTCA MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ousera, a Takke MOMUMO
TEOPETHUYECKUX BOMPOCOB JaBaTh I PEIICHHsS 3aJaud U MPUMEPHI, HE BBIXOJAIIUE 33 PaMKU
MPONJIEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUIIIINHE.
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3HaHUs, YMEHHSI M HAaBBIKA OOYYAIOIIMXCS ONPENENAIOTCS OLCHKAMU «OTJIMYHO», «XOPOIIO»,
«YJIOBJICTBOPUTEIIBHO»,  «HEYJOBJICTBOPUTEIBHO»,  KOTOPbIC  BBICTABISAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Ipu mpoBeneHUM YCTHOIO 3K3aMEHa B ayJUTOPUU HE JOJKHO HAaXOJIUThCS Ooyiee BOCHMH
00yJaroImuxcs Ha OAHOTO MPEToaaBaTENs.

[Ipu mpoBemeHWHM YCTHOTO SK3aMEHAa OOYYarolIuics BBIOMpPAET SK3aMEHAIlMOHHBIN OWJIET B
CIly4ailHOM MOpSJIKe, 3aTeM Ha3bIBaeT (GaMIIINIO, UMsI, OTUECTBO U HOMEp SK3aMEHALlMOHHOTO Ouiera.

Bo Bpems »sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThCA C paspelleHus SK3amMeHaTropa
MPOTrpaMMOM  JUCITUTUIMHBI, CIPABOYHOW W HOPMATHBHOM JIMTEPAaTypOd, IPYrUMHU TMOCOOMSIMHU U
TEXHUYECKHMHU CPEACTBAMHU.

Bpems moArotoBkM OTBeTa MpH CAaye SK3aMeHa B YCTHOM (hopMe JOJKHO COCTaBISITH HE
MeHee 40 MUHYT (110 JKEJTaHUIO0 00YYaroIIErocsi OTBET MOXET ObITh JOCPOUYHBIM). BpeMmsi oTBeTa — He
6omnee 15 MuHyT.

OOyuaromiuiics, HCIBITHIBAIONINH 3aTPYIHEHHS TPU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OWjieTa ¢ COOTBETCTBYIOIIMM IMPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy oxkOHUYAaTeIHLHOM OIEHMBAHWM OTBETAa OIICHKA CHIDKAeTCs Ha OfuH Oayl. Beimaua
TpPEeThero OuieTa He pa3peraeTcs.

Ecnu oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3siB OWJIET, OTKa3ajcsi OT IPOXOXKIACHHUS
aTTecTallid B CBS3M C HEMOJArOTOBJIIEHHOCTbIO, TO B BEJIOMOCTH €My BBICTABISETCS OLEHKA
«HEYJIOBJICTBOPUTEIHHO.

Hapymienne AUCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajoB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUI 3ampenieHo. B cimyuae HapymieHust 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJalIUTh O0YYaromlerocss M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEY/IOBJIETBOPUTEIBEHOY.

BricTaBiieHne OLIGHOK, TIONYyYEHHBIX TpPU TOJBEICHUH PE3YNIbTaTOB MPOMEKYTOUHOM
aTTeCTallud, B 3aUETHO-IK3aMCHAIMOHHYIO BEJOMOCTh M 3aUeTHYI0 KHW)KKY TPOBOAMTCS B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemongaBaTenu HecyT MepCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3aliCcell O pe3ysbTaTax MPOMEXKYTOYHOW aTTeCTallud B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTh U B 3aUE€THbIE KHIDKKH.

HesBka Ha 5K3aMeH OTMEYAeTCs B 3a4ETHO-3K3aMEHAIMOHHOW BEJOMOCTH CJIOBAaMH «HE
SABHIIC».

Jns  oOydaromuxcsi, KOTOpbIE HE CMOIVIM CcIaTh JK3aMEH B YCTAHOBJIGHHBIE CPOKH,
VYHuBepCcUTET yCTaHABIMBAET NEPUO JIMKBUAALNHU 3aI0JDKEHHOCTU. B 3TOT mepuoj mpernojaaBarten,
NPUHUMABIINE 5K3aMEH, JOJDKHBI yYCTAaHOBUTh HE MEHee 2-X JHeH, Korga oHu OyayT NMpUHUMATH
3al0JKeHHOCTU. VHpopmanus o JHMKBUAALMM 3a0JDKEHHOCTH OTMEYaeTcs B HSK3aMEHAIlMOHHOM
JHCTE.

OOyyaronmumMcsi, MOKa3aBIIUM OTJIMYHBIE M XOPOIIME 3HAHHUSI B TEUEHHE CEMecTpa B XO7e
MOCTOSIHHOTO TEKYIIErO0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh IPOCTaBlIeHA 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 ciaun sk3ameHa. OlLieHKa BBICTABISIETCA B AK3aMEHALMOHHBIN JIMCT WIN B
3a4eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl U 11lla ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMU 3[I0POBBS, MOTYT ClIaBaTh K3aMEHbI B
MEXCECCHOHHBIN MIEpHO]] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaTbHBIM YU€OHBIM TNIaHOM. MIHBamUAbI 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIIUE HAPYLIEHUSI OMOPHO-BUTAaTEIILHOTO
ammapara, JOMYyCKAaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKAECHUU ACCHUCTEHTOB-
COIIPOBOXAAIOIIUX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTallMM AJIi OCOOBIX CIy4aeB H3JI0XKEHa B
«[TonoxeHnn o TeKyIeM KOHTPOJIE YCIIEeBAeMOCTH M NMPOMEKYTOUHOM aTTecTaluy 00yJaromuxcs Mo
OIIOIl OGakanaBpmara, crneuuanutera u Marucrparypsl» OPI'BOY BO HOxuo-Ypansckmii [AY
(FOVYpI'AV-I1-02-66/02-16 ot 26.10.2016 1).

| Ne | OueHouHbIE CpeACTBa | Ko 1 HanmeHoBaHuE |
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WHUKATOpa

DK3aMeH
KOMIIETEHIIUHA
1. Ilpeamer, 3amaud, MECTO M POJb MHUKPOOHOJIOTHMH B CHCTEME N/I-1onk-1
OMOJIOTHYECKUX U CEIbCKOX03IHCTBEHHBIX HAYK. Ucnonp3yer
2. Kparkuii HCTOPHYECKHI O4EPK Pa3BUTHSI MUKPOOHOIIOTHH Kak HAYKH. | ocHOBHBIE  3aKOHBI
3. Ucnonws3oBaHue MI/IKpo6HoUnomqecxflx TCXHOJIOTHH B IPAKTHKC | aorocTh eHHOHAYYHBIX
MPOHM3BOCTBA CENbCKOXO3SNCTBCHHOM NPOAYKIIN. HCLATUIIH s
4. Vcmonp30BaHWE MHKPOOHMOIOTHYECKUX TEXHOJOTHUH B MPAKTHKE
nepepabdoOTKH CENbCKOXO03SHCTBEHHOM MPOAYKIHH. PCLICHHA
5. [IlpumeHeHue COBPEMEHHBIX MHKPOOHOIOTUYECKUX  METOIOB CTaHNAPTHBIX 33/1a1 B
HAyYHBIX MCCIIEIOBAHHUI B arPOHOMHH. 00IacTH CaJ0BO/CTBA
6. Cucremarnka MHKpPOOPTaHU3MOB. c NpUMCHCHUEM
7. ®opMa U CTpOEHUE MUKPOOPTaHU3MOB. MH(pOPMALMOHHO-
8.  Opransl IepeABMKCHIS U TOABMKHOCTD OaKTepHii. KOMMYHHUKAIIMOHHBIX
9. Kierounas cTeHKa, IIUTOIUIA3Ma U BKITIOYCHHUS. TEXHOJIOTHUI
10. ITurmeHTHI GaKTEpHiA.
11. CrnopooOpa3oBaHue 6akTepuil.
12. Pukxercuu (dpopMma, CTpOCHHUE, paCIIPOCTPAHEHHE).
13. MuxommasmMel ¥ L-dopmbl  Oakrtepuit  (popma, cTpoeHHe,
pacnpocTpaHEHHE).
14. AxtuHomurieTsl (popma, CTpoeHHE, PaCIIPOCTPAHCHHE).
15. [uanobaxrtepun (hopma, CTpOCHUE, PACTIPOCTPAHEHNE).
16. Bupycsl (hopma, cTpoeHHEe, pacIpOCTpaHEHHUE).
17. MukpomureTs! (Ipu3HaKd, pa3MHOKECHHE, TpeOOBAaHUS K BHEITHUM
YCIIOBUSM, KITaCCU(DUKAIIHS).
18. Apxeobakrepuu (popma, CTpOEHHE, paCIIPOCTPAHCHHUE).
19. Owusnueckue GpakTophl (TEMIIEpPaTypa U BIAKHOCTB).
20. Crepwmzarnus (HarpeBaHUE, BRICYIIIMBAHUE W BAKYYM).
21. Owusnyeckue GaxTOphl (ACHCTBHE BUIUMOTO H3ITyUCHHUS).
22. Owusnyeckue GaKTopbl (AEHCTBUE DIIEKTPUIECTBA).
23. ®dusnyeckue GakTopbl (MEXaHUUECKOE BO3ICHCTBHIE).
24, OTHOIIEHWE  MHKPOOPTaHWU3MOB K  THAPOCTATHYCCKOMY U
OCMOTHYECKOMY JaBJICHUIO.
25. Xumndeckue GakTopbl (KUCIOTHOCTD U IEIOYHOCTD).
26. XvMHYECKHE (akTopbl (OKHCIUTETHHO-BOCCTAHOBUTEIHHEIE
YCIIOBUS).
27. Tpoduyeckas u ajuienoxumMuyecKasi IpUpoJia B3aUMOCBA3EH MEXITY
MUKPOOpPTaHU3MaMH.
28. HacnencteeHHbIe (haKTOPHI MUKPOOPTAHU3MOB.
29. MexaHU3MBbI, BBI3BIBAIOIINE U3MEHEHUE T€HETUYECKOM
uHGOPMAIUH,
30. Myranumu.
31. l'eHernveckue peKOMOWHAIIHH.
32. TIpakTHYeCcKOE HCIIONh30BAHUE TOCTHKCHUI TeHETHKH
MHUKPOOPTraHU3MOB M T€HHAsI HH)KEHEPHUS! B MUKPOOHOJIOTHH.
33. Poib GepMEeHTOB B KU3HENEATEIHLHOCTH MHKPOOPTaHU3MOB.
34. CmocoObl MUTAHMS U TTOCTYIICHUE TTUTATEIILHBIX BEIISCTB B KIICTKY.
35. ITousarue o kataboiu3Me U OMOCHHTE3E, UX 3HAUEHHE.
36. [loTpeOHOCTH B Keie3e, KaIWW, KaJbI[UM, MHKPOAJIEMEHTAX,
BUTaMHHAX, POJIb ITUX COENWHEHNH B METa00IN3ME KIIETOK.
37. AspobHoe u aHa’poOHOE JIBIXaHuUE.
38. buosornyeckuii UKII a30Ta.
39. AmMmonu(puKaIHst OSIIKOBBIX BEIIECTB.
40. Tlpouecc HUTPUDHUKAIIUN U ACHUTPH(PHUKALIHH.
41. @ukcanus aTMOCHEPHOr0 a30Ta MUKPOOPTaHU3MaMH.
42. Tlpespamenue gocdopa, cepsl, xemesa.
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43.
44.
45.
46.
47.

48.

49.

50.

51.

52.

53.
54.

55.

CriupToBOE OPOKEHUE U €r0 BO30YTUTEIIH.

Mo10YHOKHUCITIOE OPOKEHHUE U €0 BO3OYIUTEIIH.

MacnssHOKHCTI0e OpPOXKEHUE B €T0 BO30YIUTEIIH.

MuxpoOuoaorus NOYBHI.

daxTOpBl Cpenbl, ONPEACNSIONIME PA3BUTHE MHKPOOHOTOLIEHO3a
ITIOYBHI.

Ponb mOYBEHHBIX MUKPOOPTAaHH3MOB B 00Pa30BaHUH ITEPETHOS
(rymyca).

Brnusaue 00paOOTKM TMOYBBI M BHECEHHS MUHEPATbHBIX
ynoOpeHuit Ha e TENbHOCTh MUKPOOPTaHHU3MOB.
Mukpobuonoruueckue MPOIIECChHI npu MOATOTOBKE
OpPTraHWYECKHUX YIOOPECHHIA.

Brnusinue ceBoOOOPOTOB M MOHOKYIBTYP Ha
MUKpPOOHOJIOrHYECKHE TPOIIECCHl B IMOYBE.

TexHomornueckue 3aKOHOMEPHOCTHU KYJIbTUBUPOBAHUS
MUKpPOOPTaHU3MOB.

OnuduTHBIE MUKPOOPTaHU3MBI.

[IpaBuna wu TexHWka Oe3omacHOCTH Tpu  paboTe B
MUKPOOHOJIIOTHYECKOH TabopaToOpHH.

VYCTpoNCTBO MHUKPOCKOIIA, MPaBujia padOThl ¢ MUKPOCKOIIOM,
TEXHUKA WCIOJIb30BAHUS MHUKPOCKONA C€ HMMEPCHOHHOU
CUCTEMOII.

56. Crioco0Obl ukcanuu Ma3ka.

57. CriocoOBI OKpacKku mperapara.

58. TexHuKa NpUroTOBJIECHUS Ma3Ka.

59. IlocnenoBaTeNbHOCTh MPUTOTOBJICHHS BUCSUYEH KaILIH.

60. IlocnenoBaTeNnbHOCTh ~ NPUTOTOBJIEHMUST  MPUIABICHHOMN

Karuiu.

61. [IpyHIMTIBI TPUTOTOBJICHUS TUTATENIBHBIX CPEI.
62. MeTonpl CTepUIIN3aIiH.
63. IIpu3Haku pocTa MUKPOOPTaHMW3MOB Ha IIOTHBIX U JKUJIKHUX

IMUTATCJIBHBIX CpEaax.

64. TexHuka B34TUS POO BOJBI M TTOUBBI.

65. Mukpodopa Bo3ayxa.

66. MuKpoOHOIOTHYeCKHA aHATTN3 BOJIBI (MUKPOOHOE YHCIIO).
67. MukpoOHOIOTHYECKUI aHAIN3 BOABI (KUIIIEYHAs TTATI0YKA).
68. MUKPOOHOJIOTUIECKHI aHATH3 TIOYBHI.

69. Brigenenue 6akTepuil B YUCTYIO KYJIbTYPY.

N-1onk-s IIpoBoaut
AKCTICPUMEHTAIbHBIC

HCCIIEN0BAHUS B
o0JracTy camoBOACTBA

[Ikana u KpuTEepUN OLIEHUBAHUS OTBETA 00YUAIOLIETOCS MTPEICTaBICHBI B TA0INIIE

[IIxana Kputepuu onennBanus

BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TJIyOOKOe 3HaHHEe MPOrpaMMHOTO
Onenka 5 MaTepuanga, YCBOEGHHE OCHOBHOM M  JOINOJHUTENbHOM JMTEpaTyphl,
(OTJIMYHO) PEKOMEHJIOBAHHOM TPOrpaMMOM JAUCUUIUIUHBI, TPABUIBHOE pEUICHUE

3aJ1auH.

MOJIHOE  3HaHWE TMPOTrPpaMMHOIO MaTepuana, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xopor110) MaJIO3HAYUTENbHBIX OIUOOK B PEIICHUH 3a/1a4H, UM HEJOCTaTOUHO MOJTHOE

PacKpbITUE COAEPKAHUE BOIIPOCA.

3HAaHUC OCHOBHOI'O IMPOrpaMMHOro marcpuajla B MHHHMaJIbHOM O6’beMe,

Onenka 3
H MOTPEIIHOCTH HENPUHLMIINAIBHOIO XapaKTepa B OTBETE Ha 3K3aMEHE U B
(YTOBIIETBOPUTENHHO)
pELICHUH 3a1a4u.
Onenka 2 npobenasl B 3HAHMAX  OCHOBHOIO  NIPOTrPaMMHOrO  MaTepHana,
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‘ (HEYAOBIETBOPUTENBHO) | NPUHIUIHAIBHBIE OMKMOKHU MPU OTBETE HA BOIPOCHI M B PELIICHUH 33J1a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX]|

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHme
TS
BHECEHUS
H3MCHEHUH

Iloamuce

Pacmmdposka
HOJIUCH

Hara
BHECCHHS
NU3MCHCHUA
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