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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp no HanpasineHuto moaArotoBk 35.03.03 ArpoxumMus U arporoYBOBEACHHUE TOKEH ObITh
MOATOTOBJICH K PCIICHHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbBHOCTU CJIICAYIOIIUX TUITIOB: MPOHU3BOACTBCH-
HO-TEXHOJIOTUYECKOM.

Heab quCHUNIUHBI — chOopMHUPOBATH Y OOyYAIOMIMXCS 3HAHHS, YMEHHUS M HaBBIKA MO OCHOBAaM
oOmel U creruanbHOM MUKPOOHOJIOTUH MU YMEHHI WCIOJIb30BAaHUS TOJYUYCHHBIX 3HAHWM JJIS PEUIeHUs
MPAKTUYECKHX 33]1a4 CEJIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIHPYEMBIMU KOMIIETEHIIUSIMH.

3agaum IUCHUIIHHBI:

- U3YYHUTh CHUCTEMAaTHKYy, MOP(OJIOTHIO, TEHETUKY U Pa3MHOKEHUE OakTepuii; MeTaboIu3M MHUK-
POOPraHnu3MoB, Y4aCTUC MUKPOOPTAaHNU3MOB B MIPCBPAILICHUAX PA3JIMYHBIX COCAUHCHHU;,

— U3YYUTh OCHOBHBIE MUKPOOPTaHU3Mbl U OCBOUTH METO/IbI ONpPEAENICHUSI UX COCTaBa U aKTHUBHO-
CTH,

— copMUpPOBATH MOHATHUS O POJIM MUKPOOPTaHW3MOB MPU PELIEHUH CTaHAApTHBIX 3a7ay B o0Ja-
CTH arpo3KOJIOrnur, arpOXuMHUHN U arporno4BOBCIACHU.

1.2. KomneTreHUMH M HHAMKATOPHI UX TOCTHKEHH I

OIIK-1. CnocobeH pemath TUHOBBIE 3a1a4i MPO(ECCHOHATFHON NESTEILHOCTH Ha OCHOBE 3HAHMMN
OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAyK C NPUMEHEHHEM HH()OPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH.

Kon n naumenoBanue ®opmupyemsbie 3YH
UHAMKATOpa I0CTH-
YKE€HUS KOMIETEHITUN

NJI-1onk-1 Ob6yuatonmiics nomkeH | OOyuatommiics  nommkeH | OOydaromuiics 1o-
Hcnonp3yeT OCHOB- | 3HaTh: OCHOBHBIE 3aKO- | YMETh: HCIIOJIb30BAaTh OC- | KE€H BJIAJIETh:
Hbl€ 3aKOHBl €cTe- | Hbl eCTECTBEHHOHAy4- | HOBHbIE 3aKOHBI W TMOHS- | METOJaMU  IPUIO-
CTBEHHOHAYYHBIX HBIX JIMCUMUIUINH, SIBJIE- | TUA €CTECTBEHHO- | TOBJICHHUS Ipernapa-
JUCLUUIUIMH JUIsl pe- | HUM M TMPOILECCOB, B | HAYYHBIX JUCHUIUIMH B | TOB U MUKPOCKOIIUU
IICHUSI CTAaHJAPTHBIX | TOM YHCIE CUCTeMaTHu- | mpodeccuoHanpHor Jnes- | (b1.0.22-H.1)
3aja4 B o0iacTu ar- | Ky, MOpQOJOrHI0 MHK- | TEIbHOCTH C NPUMEHEHUEM
POJKOJIOTUH,  arpo- | pOOPraHU3MOB;  IMOY- | HHPOPMALMOHHO-
XUMHUHM U arpoloyBO- | BEHHBIX ~ MHKpOOpra- | KOMMYHHKAallMOHHBIX TEXHO-
BeleHus1 ¢ npumeHe- | Hu3MoB (b1.0.22-3.1) JIOTHH, YIPaBIATE MHKPO-

3HaHUuA YMCHUA HaBBbIKHU

HUeM  uHpopmarm- OHOJIOTHYECKON AaKTHBHO-
OHHO- CTBIO ITOYBEI
KOMMYHHUKAIIMOHHBIX (b1.0.22-V.1)
TEXHOJIOTHH

OIIK-5. CniocobeH K y4acTHIO B MPOBEJCHHH JIKCIIEPUMEHTAIBHBIX HCCIEIOBaHUN B mpodeccro-
HAJIBHOM JIESITEIbHOCTH.

Kon u HaumeHoBaHue dopmupyembie 3YH
WHJUKATOpa 10CTH-
3HAHUS yMEHUS HaBBIKU
JKE€HUsI KOMIETEHIIUU
N/I-1omx-5 OO6yuarommiics gomxeH | OOydaroruiicss qookeH | OOyJaronuiicss 10JDKeH
[IpoBoautr  nabopa- | 3HATH: YMETh: aHAJIU3UPOBATh | BIAJETh:
TOPHBIC aHAIU3bl 00- | METOMBI HW3YYCHHsI Ka- | JaHHBIE MHKPOOHOJO- | METOJaMH  OIpejene-
pa3lLoB IIOYB, pacTe- | YeCTBEHHOTO U KOJWYe- | THYECKOIro aHaJIu3a | HUS COCTaBa MHUKPOOP-
HUH 1 y1oOpeHuit CTBEHHOI'O coCTaBa | I10YB, PACTCHUU FaHU3MOB U HUX AKTHUB-
MHUKPOOPTaHU3MOB (b1.0.22-V.2) HOCTHU
(b1.0.22-3.2) (b1.0.22-H.2)




2 MecTto aucuumiannel B ctpykrype OITOIT

Jucnunmuaa «MUKpOOHOIOTHs» OTHOCUTCS K 0053aTeIbHOM YacTH MPOTrpaMMbI OakajiaBpHuaTa.

3 O0béM IMcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM TUCIUIUIMHEI cocTaBigeT 5 3aueTHRIX enunull (3ET), 180 akageMuuyeckux 4acoB (najiee ya-
coB). JlucuunianHa u3ydyaercs:
— ouHas (opma oOydeHus B 4 cemecTpe.
3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yueGHOM paboThI KonunuectBo uacos

KonTakTHasi padoTa (Bcero), 64

B TOM 4HCJIe MPAKTHYeCKas MOAT0TOBKA

Jlexruu (JI) 16
Jlabopartopusie 3ansTus (JI3) 48
[IpakTrueckue 3ansatus (113) -
CamocrosiTesibHasi padota odyuawmuxcs (CP) 89
KoutpoJsb 27

HToro 180

3.2 Pacnpenenenne ydeOHOr0 BpeMeHH 1O pa3jejiaM U TeMam

B ToM uncne 2
KOHTaKTHas paboTta 8
Ne Bcero b9
HaumeHnoBanue paznena u TeM &
TEMBI 4acoB CP o
JI JI3 113 o
~
1 2 3 4 5 6 7 8
Paznen 1 O6uiasi MUKpOOHOIIOTHSI
1.1. | BBenenue B JUCHUIUIMHY 15 2 4 — 9 X
CucremaTtnka, MOpQOJIOTHsI, CTPOEHUE U Pa3MHO-
1.2. 10pp P P 18 2 | 6 | - | 10| x
XKeHue O6akTepuii (MpoKapuoT)
1.3. | 'eHeTHKa MUKPOOPIaHNU3MOB 18 2 6 - 10 X
Mukpoopranus3mMbl U OKpy>Karomias cpejia, B3auMo-
1.4. POOP pysaiotilarl cpeia, B 20 2 | 6 | - |12] x
OTHOUICHHSI MUKPOOPTIaHHU3MOB MEX1y co00ii
MeTtab0y113M MUKPOOPTaHU3MOB, MIUTAHUE MUKPO-
1.5. poop P 20 2 | 6 | - |12] x
OpraHWU3MOB M OMOCHHTE3
[IpeBpaiienrne MUKpOOPraHU3MAMH COEIMHEHUN
1.6, | Peepam poop A 20 2 | 6 | - |12] x
yriepoja
[IpeBpaiieHne MUKpOOPraHU3MaMH COEIMHEHHI
1.7. | a3ota, hocdopa, cepsl, xeneza u APYyTrux dJIEMEH- 22 2 8 - 12 X
TOB
Paznen 2 [TouBeHHAass MUKPOOHOIOTHS
MukpoOroIOTHsI TOYBBI, CHCTEMa UCTIOIb30BaHUS
2.1. | MOYBBI U MUKPOOHMOJOTUYECKHE OCHOBBI MOBBIIIIE- 20 2 6 - 12 X
HUS €€ TJI0JI0POoaus
KonTpomb X X X X X 27
Hroro 180 16 48 - 89 27




4 CprKTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIYAKOLIIEe MPAKTHYCCKYIO TIOATOTOBKY

[IpakTrueckas MOATOTOBKA MPH peaTu3aliKi YYEOHBIX MPEIMETOB, KYPCOB, MUCIHUIUIMH (MOMIY-
7ieil) OpraHu3yeTcsl MyTeM MPOBEACHHS MPAKTHUYECKUX 3aHITHMA, MPAKTUKYMOB, JIa0OpaTOPHBIX paboT U
WHBIX aHAJIOTUYHBIX BUJIOB YUEOHOW ACATEIHHOCTH, IPEIYCMATPUBAIOIINX YIaCTHE 00YyJIaIONIUXCS B BbI-
MIOJIHEHUU OTJENIbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX C OyAyIIeH MpodecCHOHANBHOMN AeITeIbHOCTHIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0Sl OTICIBHBIC 3aHITHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPEAYCMATPHUBAIOT Nepefady yuyeOHoW MHpOpMalnuu 00ydaromumMcs, He0OX0IUMON ISl moce-
JYFOITIETO BHITIOJIHEHHS pa0boT, CBSI3aHHBIX ¢ Oyayiiel mpodecCHOHAIbHON ACSTEIHHOCTHIO.

PexomenayeMbIii 00beM MPaKTUUECKOW TOATOTOBKH (B MPOIEHTAaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I MUCIHUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrerenunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommereHuu (OIIK) ot 15 mo 50 %;
- npo¢eccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Copep:xkanue TUCHUNIHMHBI

Pa3znen 1 O0masi MUKpPOOHOJIOTHA

1.1 OOBEKTHI, UCTOPHS, 3a/1a4H1, HATIPABJICHUS U MEPCIIEKTUBBI Pa3BUTH MUKpoOuoaoruu. OObex-
Thl U UCTOPUS MUKPOOHOJIOTHH. 3HaYeHUE MUKPOOPTaHU3MOB B MIPUPOJIE U )KU3HEAEATEILHOCTH YeIoBe-
Ka. 3a71a4ll 1 OCHOBHBIE HAINIPABJICHUS B MUKPOOUOJIOTHH.

1.2 Mopdomoruss U cucTeMaTuka MHUKPOOPraHu3MoB. OCHOBHBIE TPYIIBI MHKPOOPTaHU3MOB.
Crpoenne O6akrepuanbHOil KieTku. PocT u pazmMHoxkeHune 6akrepuil. OcOOEHHOCTH CTPOCHUS KJIETOK JY-
kapuoT. Mopdosiorust U CTpyKTypa IpOKapHOT, CIOCOObI MX PENpPOIyKIUU. MeToabl MUKPOCKOIUU U
MPUTOTOBIICHHS TpenaparoB. OOIuMe CBECHHUS M0 CUCTEMAaTHKE U HOMEHKJIAType Impokapuot. [IpuHim-
bl peHOTUNHYECKON U (puiioreHeTuueckor cucreMatuku. OCHOBHBIE TAKCOHOMUYECKHE TPyl OaKTe-
pUH.

1.3 OcCHOBBI T€HETUKH MUKPOOpPraHn3MoB. OpraHu3aius reHeTHYECKOro Marepuaia y OakTe-
puii. 'enotun u ¢enorun. M3MeHUNBOCTH MUKpPOOPraHU3MOB. I'eHeTnueckue pekomOuHanmu. OcoOeH-
HOCTH T'€HETHKHU BUpYycoB. [IpakTuyeckoe 3HaueHHE YUEHHsI O TeHEeTUKe MUKpOOOB. ['eHeTHueckas uHxe-
Hepus. buonorudeckue nmpenaparsl, HOJyYEHHbIE METOJJOM F€HETUUECKON NHIKEHEPHH.

1.4 OtHOIIEHNE MUKPOOPTaHU3MOB K (paKkTOpaM BHEIIHEHW Cpeabl. 3aBUCUMOCTh MHUKPOOPTaHU3-
MOB OT BOJHOI'O pPeXUMa U KUCIOTHOCTH CpPEAbl, TEMIIEPATYPhl, JaBICHHSI, XUMUYECKUX BEILECTB, paua-
1uu. OTHOLIEHHE MUKPOOPTaHU3MOB K KUCIOpoLy. Pa3nuuune peakiny Ha BHEIIHUE BO3/ICHCTBUS Berera-
TUBHBIX KIETOK M 3HA0cnop Oakrepuil. [IpenoTBpaiieHne pa3BUTHs MUKPOOPTaHU3MOB C TOMOIIBIO (H-
3UYECKUX, XUMUYECKUX U OMOIOTHYECKUX (aKTOPOB B OBITY, IPOMBIIUIEHHOCTH, CEJILCKOM XO35HCTBE.

1.5 CnocoObl U THIIBI MUTAHUS MUKPOOPraHW3MOB. CriocoObl MUTaHMS, TOCTYIUICHUE MTHTATEIb-
HBIX BEIIECTB B KJIETKy. DepMEeHTHI B KU3HEEATEIHbHOCTH MUKPOOHOHU KieTkH. [Tumessle moTpedHOCTH
MUKpPOOPIaHW3MOB U TUIIBI NMUTaHUsA. [[pUroToBiaeHne NUTATENbHBIX CPEA IS MUKPOOPTaHU3MOB U Me-
TOJBI CTEPHIIU3AIINH.

1.6 PacmpocTpaHeHre MHUKPOOPTaHM3MOB B Pa3JIMYHBIX CyOcTparax: MOYBe, HABO3E, 3€pHE U Jp.
MeTopl KOIMYECTBEHHOTO Y4eTa MUKPOOpraHu3MoB. OmnpeieneHre Ka4eCTBEHHOI0 coCcTaBa MUKPOQJIIO-
pBl. Beiienenue yucThIX KyJIbTyp MUKPOOPTaHU3MOB.

1.6 Mertaboim3M MUKpOOpraHu3MoB. [IpeBpaiienrne MUKpOOPraHU3MaMH COSIUHEHUN YTIIepo/a.
Metaboanueckue MpoIecchl: YHEPTeTUYECKUH U KOHCTPYKTUBHBIA OOMEH (KaTaboiu3M U aHabOIH3M).
[Tonyuyenue u 3amacanue sHepruu B kieTke. CXOJACTBO U paznuyue OpoKeHUs, AbIXaHHs, aHaIPOOHOTO
IbIXaHusl. XUMU3M U SHEpreTuKa OpoKeHHs, IbIXaHus1. AHa pOOHOE IbIXaHHE C UCTIOIb30BAHUEM KHCIIO-
pOo/ia HUTPATOB U CyJIb(aToB.

1.7 Buabl OpoxeHui, OCyIIecTBIsIeMbIX MUKpOOpranu3MaMu. OKHCICHUE OPTaHUYeCKUX COelu-
HEHUI MUKpoopranuzmMamu. CuptoBoe OpokeHue, XumMu3M, Bo30yautenu. Iddexr [lactepa. 3nauenue
CIIMPTOBOTO OPOKEHUS B MPOMBIIIJICHHOCTH M CEJIbCKOM X03sicTBe. MHUKpOOHOIOrHYecKre OCHOBBI BU-
Hozenus. TUMbl MOJOYHOKHUCIOTO OposkeHusl, BO30yauTenu. Poib MOJOYHOKHUCIBIX M MPOIMUOHOBOKKUC-
JBIX OaKkTepuil B JKM3HEAEATENBHOCTH YeNIOBEKa, 3/PaBOOXPAHEHUH, NMPUTOTOBICHUU KHCIOMOJIOYHBIX



IPOAYKTOB, KOpMOIIpon3BoacTBe. CBOICTBa BO30YAUTENEH STHX MPOLIECCOB, PACIIPOCTPAHEHHE U 3HaYe-
HUE UX B IMIPUPOJIEC U CETBCKOM X03siiicTBe. OKUCIIEHNE KIIETYaTKH, )KUpa U APYTUX OPraHUYECKUX COeIu-
HeHuii. Bo30yanuTenu 1 X0/ MpoeccoB OKUCICHHS, X 3HAUEHUE B IPUPOJIE U CETBCKOM XO3SIHCTBE.

Pa3nen 2 [louBeHHasi MUKPOOHOJIOTHSA

2.1 MukpoOHOJIOTHYECKHE TOYBEHHBIE MPOIECCHl MPEBPALICHUs BEUIECTB U YHepruu. MacisHo-
KHCJIOE, alleTOHOOYTHIIOBOE OpOXKEHUsI, OpOKEHNE TTEKTHHOBBIX BEIIECTB, OpPOXKEHUE KIIETYATKH, Pa3iio-
KEHHE FEMUILIEIIII0I03b], INTHUHA, IEKTUHOBBIX BEILECTB, OKMCIEHUE YIVIEBOJOPOIOB B IIOYBE.

2.2 Y4yactue MHKpPOOPTraHM3MOB B KPYroBOpOTE a30Ta B mpupoje. lIpoieccsl MuHepanuszanuu,
MMMOOWIN3alUK, HUTPU(PUKAIMKN U JeHUTpUPUKauK. Perynsmus neHuTpudukanuu 1 UMMOOUITN3AINN
arpoTeXHUYECKUMU MpueMaMu. Mepbl 00pbObI ¢ TUCCUMMIATOPHON ACHUTPU(DUKAILIUEH B ITOYBE.

2.3 buonornueckas ¢pukcaiys MOJCKYJSIPHOTO a30Ta arMocdepbl. MacmTaObl U 3Ha4YeHHE OHO-
JIOTHYECKON a30T(HKCAUU B MIPUPOJIE. DHEPTo3(PPEKTUBHOCTD U «IKOJOrHYecKast YUCTOTa» OHOIOTHYe-
ckoro azora. CBOOOJHOKHMBYIIIME, ACCOIIMATUBHBIE U CUMOMOTHYECKHE azoTdukcaTtopbl. CumOuoTHYE-
ckas azordukcanus y 6060BbIX 1 HeO000BBIX pacTeHUi. JIucToBble KiyOeHbpku. CoderaHue Ouosoruye-
CKOTO M MUHEPAJILHOT'O a30Ta B CEIbCKOM XO3SHCTBE.

2.4 TlpeBpaleHuss MUKPOOPTaHU3MaMHU COEAMHEHUH cepbl, docopa, xene3a u np. Kpyropopot
cepbl B mpupozae. AccuMuisTopHas cyibdarpenykuusa. CepobakTepuu U THOHOBble Oaktepuu. Poib
MHUKPOOPIaHU3MOB B BHICBOOOKIEHUHU KHUCIOTHI U3 OpraHudeckux ochopcoaepxaimx coeMHEHUNH 1 B
nepeBojic HepacTBOpUMBIX (pocdaTtoB B pacTBopuMoe cocTostHue. bruonornueckoe cBsizpiBanue docdopa.
Pone MukpoopranuzMoB B ¢ochopHoM nutaHuM pacteHuil. [IpsiMmoe M KOCBEHHOE ydacTHe IMOYBEHHBIX
MHUKpPOOPTaHHW3MOB B ITPEBPALICHUSX Kejle3a, MapraHiia, allOMUHUS, Kausl.

2.5 MuKpoOHbIe KOMITJIEKCHI MOYBbI. [IpUHITUNBI K KOHLENIIMK TOYBEHHOW MHuKpoouonoruu. Ilo-
HATHE 0 MUKPOOHBIX KOMIUIEKCcaxX MOoUBbl. OCOOEHHOCTH MOYBBI KaK Cpeibl OOMTaHHUSI MUKPOOPTaHU3MOB.
DKosoro-reorpapuueckue 3aKOHOMEPHOCTH PAaCIPOCTPAHEHUSI MUKPOOPraHU3MOB B mouyBax. Ctpareruu
KHU3HEIESATeIbHOCTH MUKPOOPTaHU3MOB B IouBe. PazHooOpasue Tpoduueckux B3auMOJIEHCTBUN MHKpPO-
opranu3MoB. [IpUHIHUITBI ¥ KOHIICTIIINH, IPUHATHIC B TOYBEHHON MHUKPOOHOIOTHH.

2.6 ArposKoJIOTUYECKasl POJIb MOYBEHHBIX MUKPOOPTraHU3MOB. 3HaU€HHE TOYBEHHBIX MUKPOOpra-
HU3MOB B IUIOZOPOJIUH MOYBBI. ACCOLMAIIMU MUKPOOPIaHU3MOB C KOPHEBOW CHUCTEMOM pacTEHUil: pu3o0-
cdepa u puzomiaHa. Pojb moOUBEeHHBIX MUKPOOPTaHW3MOB B 00pa30BaHUU U Pa3pyLICHUU FyMyca. DKOJIo-
ruyeckasi, OMOXuMHYECKasi U MUKPOOHOJIOTHYECKas: KOHIICTIIMU I'yMyc0o00pa3oBaHusl. 3HaueHHE TTOYBEH-
HOM MHUKPOQIIOPHI MPHU PEKYJbTUBAIIUU 3eMeNb. JIeHCTBHE OPraHMYECKUX W MHUHEPAIBHBIX yIOOpECHUMH,
Pa3IMYHBIX MPUEMOB OOPaOOTKHM MOYBBI U METHOPAIIMU HA MOYBEHHBIE MUKPOOPraHU3MEI. Jlerpanarus
MMOYBEHHBIMH MUKPOOPTraHU3MaMH MECTULIUIOB U APYTUX CUHTETUYECKUX XMMHUUYECKHUX BEIIECTB.

2.7bnonoruyeckasl akTUBHOCTb Pa3HbIX THIIOB MOYB, METOJbI OMpPEENEHHUsI COCTaBa MOYBEHHBIX
MHUKpPOOPTraHu3MoB. buoreHHocTh MouB pa3HbIX TUHOB. [louBEeHHBIE MUKPOOPTaHU3MbI KaK WHIUKATOPHI
TUNA ¥ IJI0A0pOoAHs ouB. IIpsMble 1 KOCBEHHbIE METO/IbI OTPEACTICHNUS YUCICHHOCTH, COCTaBa M aKTHB-
HOCTH MMOYBEHHBIX MUKPOOPTaHU3MOB. YUeT YHCICHHOCTH OTJENbHBIX (PU3HOIOTHUECKUX TPYIIIL.

4.2 Copaep:xkaHue JeKUMii
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O0beKTbI, HCTOPHUS, 321241, HANIPABJCHUSA W NEPCHEKTHBLI PAa3BUTUS MHK-
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Mopdgoaorusi 1 cucreMaTHKa MUKpoopranusmMoB. CtpoeHue OakTepuaibHON
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OCHOBBI reHeTHKH MUKPOOPraHu3mMoB. OpraHuzaius reHeTUYecKoro MaTepu-
ana y 6akrepuid. ['eHoTun u perorun. M3mMeHUMBOCTH MUKPOOPTaHU3MOB. [ eHe-
THyeckue pekomOuHanuu. OcoOeHHOCTH TeHETHKU BUPYycoB. [IpakTudeckoe 3Ha-
YeHHe Y4YEeHMs] O TeHeTHKe MHUKpoOOoB. I'eHeTnueckas wHkeHepus. buomormue-
CKHC MIPCIIApaThl, IMOJYUCHHBIC MCTOAOM reHEeTUYECKOU HWHXXCHCPUH.

OTHOLIEHNe MUKPOOPIraHU3MOB K (pakTOpaM BHelIHe# cpeabl. Paznuune pe-
aKIMM Ha BHELIHHME BO3JCHCTBUS BETETATUBHBIX KJIETOK M AHIOCIOpP OakTepuil.
[IpenoTBpamienne pa3BUTHsI MUKPOOPTAHU3MOB C TIOMOIIBIO (PU3NYECKUX, XUMH-
YEeCKUX U OMOJIOTHYECKHX (PaKTOPOB B OBITY, MPOMBIIIJICHHOCTH, CEIBCKOM XO-
3qiicTBe. PactipocTpaneHre MUKpOOPTraHU3MOB B Pa3IMYHBIX CyOCTpaTax: Mo4Be,
HaBO3€, 3epHE U JIp.

Cnoco0bl ¥ THIIBI MUTAHUSI MUKPOOPTraHu3MoB. CIIOCOOBI MUTAHUS, TIOCTYII-
JICHUE MMUTATENbHBIX BELECTB B KIETKY MeTa001u3M MUKPOOPTraHU3MOB.
IIpeBpanieHne MUKPOOPraHu3MaMHu COeTUHEHNH yriepoaa. Merabonndeckue
MIPOIIECCHI: SHEPTETUYECKUN U KOHCTPYKTHUBHBIN 00MeH (kaTaboinmu3M U aHabo-
mu3M). CXOACTBO U pa3nuyue OpoKeHUs, IbIXaHus, aHAdPOOHOTO JIbIXaHUS

Muxpoéuoioruyeckue MoOYBeHHbIe NMpoLecchl NMpeBpPallleHusi BellecTB M
IHepruM. MacnsHOKHCIIOe, alleTOHOOyTUII0BOe OpoKeHus, OpOXKEeHHEe MEKTHHO-
BBIX BEIIECTB, OPOXKEHHE KIIETYATKH, PA3IOKCHHE T'€MHUIIECIUTIONO3bI, JIUTHUHA,
MEKTUHOBBIX BEUIECTB, OKHUCIICHUE YIIIEBOAOPOAOB B TouBe. [IpeBpaiienus MUK-
poopraHu3MaMu COeMHEHUi cepbl, Gocdopa, xene3a u 1p. KpyroBopor cepsl B
npupoje. AccumuisaTopHas cynbdarpenykius. CepoOakTepuu U THOHOBBIE OaK-
tepun. buonornyeckoe cBsa3piBanue hochopa.

YuyacTHue MHKPOOPraHM3MOB B KPYroBopore a3ora B mpupoae. [Iporecco
MUHEpaIN3alui, IMMOOWIH3AINY, HUTPUPHUKAIIMA U JTeHUTpUHUKanuu. Pery-
TSAUUs  IeHUTpUuUKAM ¥ WMMOOMIM3allMU arpOTEXHUYSCKUMHU MPUEMAMH.
Mepsi 60pbOBI ¢ TUCCUMHIIATOPHOM NeHUTpUHKanel B mouse. buonoruaeckas
¢bukcayst MOJEKYyJIIPHOro a3oTa arMocdepsl. MacmtaObl U 3HaUYCHHE OUOJIOTH-
YecKoM a3oTduKcanuu B mpupoje. DHEprodPPEeKTUBHOCTh U «IKOJIOTHYECKAs
YHCTOTa» OMOJOTMUYECKOTO a30Ta.

MHKpOﬁHOHOFI/IH MMO4YBbI, CUCTEMA HCIIOJIB30BaHUA ITIOYBBI U MI/IKpO6I/IOJ'IOFI/I‘Ie—
CKHC OCHOBBI ITOBBIIICHUA €C IJIOA0POANA

Hroro
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4.3 Coaepxxanue Ja00pPaTOPHBIX 3aAHATHIH

HanmenoBanue 1ab0opaToOpHBIX 3aHITHI
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4acoB

IIpakTnueckas
MOATrOTOBKA

Mukpockon. O3HaKOMJIEHUE ¢ UMMEPCUOHHOW CUCTEMON MUKPOCKOIA

MeTozpl IPUTOTOBIEHUS IPENAPATOB MUKPOOPTaHU3MOB

Brisinenue BriroyeHuid. Oxpacka cnop. Oxpacka o I'pammy.

Mukpobuosnorndyeckas TEXHUKa U anmnapaTrypa

HpI/II‘OTOBJIeHI/IG IMUTATCIIBHBIX CPCI

KosimuecTBEHHBIN y4ET MUKPOOPraHU3MOB B Bojie. CaHMTapHas OLIEHKA BOJIbI

KonnuecTBeHHBIN y4eT MUKPOOPTaHU3MOB B BO3yXe

KoyinuecTBEHHBIN YYET MUKPOOPTaHW3MOB B IOYBE
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10. | IlpeBpaiieHne MUKpOOpPraHM3MaMu COEAMHEHUH yriepoaa 6 +
11. | AMMoHudukanusi OETKOBBIX BEIIECTB M MOYEBHUHBI 2
12. | TlpeBpaiieHne MUKPOOPraHU3MaMHU a30TCOJEPIKAIIMX M 0€3a30TUCTHIX COSTMHEHHIA 2
13. | Azotoduxcupymomme 0aktepun. bakTepualbHbIE y100pEeHHs 2
14. | IIpeBpaiieHre MUKPOOpPraHu3MaMu coeluHeHnd docdopa, cepbl, xKenesa 4
15. | Ouenka OMOJOTHYECKOM aKTUBHOCTH MOYBBI 6
Hroro | 48 | 20%
4.4 CopaepxaHue NPAKTHYECCKHUX 3aHATHI
[TpakTryeckue 3aHATHS HE MIPEyCMOTPEHbI YUEOHBIM TLIIAHOM.
4.5 Buabl u cogepkaHHe CAMOCTOATEIbHONH padoThI 00y4aroMXCcst
4.5.1 Bwuasl caMOoCTOSTEIEHON PabOThI 00yJarOIIHXCS
Bunbl caMmocTosTenbHON pabOThl 00YYaIOIIIXCs KonnyectBo yacos
[ToaroToBka K 7a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT 24
CaMocTosiTenbHOE U3YUEHHE OT/IEIbHBIX TEM U BOIIPOCOB 45
[ToaroToBka K MPOMEXKYTOYHOM aTTECTAUK 20
Hroro 89
4.5.2 CopmepkaHHe CaMOCTOSATEILHON PabOThI 00YUYaIOIIUXCS
Ne Konunuectso
/i HanmeHnoBanue TeM U BOMpPOCOB 4ACOR
1 Jpixanue MUKpOOOB (kKaTtabonu3m). Tumbl apixanus. [Tutanue MuxkpoOoB (aHa- 3
0osn3m). THIBI TUTaHUS
2 | Ponb (hepMEHTOB B KHU3HEACSITEIBHOCTH MUKPOOPTaHU3MOB. 3
3 Pa3n1:1qne peaxuuit BErCTATUBHBIX KICTOK MUKPOOPraHU3MOB H SHIOCTIOP Oak- 3
TepHil Ha BHEUTHHE BO3/ICHCTBUSI.
4 | I'enHast MHXKECHEPHsL B MUKPOOHOJIOTHH. 3
5 Cnioco0bI pa3MHOKEHHUS MTPOKAPUOT (0aKTepuid, aKTHHOMHUIIETOB, ITMaHOOaKTe- 3
puii).
6 | Poct u pazMHOXKEHHE MUKPOOPTAaHHU3MOB. 3
7 Kancynel (cnmu3ucTsie ciaon) 3
8 | KieTo4yHble CTEHKH IPaMIIOIOKUTEIbHBIX U TPAMOTPUIIATEIbHBIX OAKTEPHA. 3
9 | Ucropus mukpoOuosoruu 3
10 | CBOOOIHOKUBYIIIHE, ACCOIMATUBHBIC U CHMOMOTHYECKUE a30T(PUKCATOPBI 3
11 | Pomb Muxkpoopranu3moB B hochOpHOM MUTAHUH PACTEHUH 3
12 CumbnoTtrnueckas azordukcaius y 0000BbIX 1 HEOOOOBBIX pacTeHUi. JIucToBbIC 3
KIIYOCHBKH
13 [IpsiMmoe ¥ KOCBEHHOE y4acTHe TOYBEHHBIX MHUKPOOPTAHM3MOB B MPEBPALICHUSIX 3
JKele3a, Mapraiia, allOMUHNS, KaJlus
14 | CodeTranne OMOJIOTHIECKOTO 1 MUHEPAIBHOTO a30Ta B CEIbCKOM XO3SMCTBE 3
15 | TloHsiTue 0 MUKPOOHBIX KOMILIEKCaX MOYBBI 3
16 | CtpaTterum Xu3HeACSITEIbHOCTH MUKPOOPTaHU3MOB B TIOYBE 4
17 | PaznooOpa3ue TpouuecKux B3aMMOICHCTBII MUKPOOPTaHU3MOB 4
18 | IlpuHIMIBI 1 KOHIETIIMHA TOYBEHHONH MUKPOOHOJIOTUH 4
19 Accornuanuu MUKpOOPTaHU3MOB ¢ KOPHEBOM CHCTEMOM pacTeHuil: pusochepa u 4
pHU30ILIaHa




20 | bUOreHHOCTb N10YB Pa3HbIX TUIIOB 4

21 | [louBeHHBIE MUKPOOPTaHM3MbI KaK MHAUKATOPHI TUIIA U IIOJOPOIUSI IOYB 4

2 [IpsiMble 1 KOCBEHHBIE METO/IBI OIPEEIICHNS YUCIEHHOCTH, COCTaBa U aKTUBHO- 4
CTH [TOYBEHHBIX MUKPOOPIaHU3MOB

23 | Ponb moYBEeHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU M pa3pyIIEHUH r'yMyca 4

4 Okonoruyeckas, OMOXUMHUYECKasi 1 MUKPOOHOJIOrHUYEeCKasi KOHLEIIMU TyMyCO- 4
o0Opa3oBaHus

75 Jlerpananys oYBEHHBIMU MUKPOOpPraHU3MaMH MECTULUJO0B U JPYTUX CUHTETHU- 4
YECKUX XMMHUYECKUX BEUIECTB

26 | 3HaueHue MOYBEHHON MUKPOQIIOPHI IPU PEKYIHTUBAIIMH 3eMETb 4

Htoro 89

5  Y4yeOHO-MeTOAMYECKOE 00ecIedeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIUIIINHE

YyebHO-MeToaMUeckue pazpaboTku umerorcs B Hayunoit O6mbmuoreke PI'BOY BO HOxHO-
VYpaneckuii 'AY:

1. Mukpobuonorus [DIEKTpOHHBIA pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1Mo Iuc-
LUIUIMHE [[UI1 CTYACHTOB arpOHOMHYECKOro (hakynbTeTa O4HOM (PopMbl 00ydeHUs, 0OydaroUIuXcs 10
nmporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arporo4BOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U NepepadOTKU CEllb-
cKoxo3siicTBeHHOM nponaykiuu] / coct. Yunsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: HOxHo-Ypanbckuit ['AY, 2020 .— 27 c. —Jloctyn u3 JIOKaJIbHOH CETH
HNAD: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

6 @OoHJ OLIEHOYHBIX CPEACTB AJIsI NPOBEACHUs NIPOMEKYTOYHOM aTTecTaluy 00y4aoIuXxcs 1o
AUCHHILIAHE

Jlnis yCTaHOBIIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaroutuxcsi TpedoBanusm ®I'OC BO
pa3paboTaH (OH]] OLEEHOYHBIX CPEIACTB AJIS TEKYLIEro KOHTPOJIS YCIEBAEMOCTH U IIPOBEAECHUS IPOMEXKY-
TOYHOW aTTeCTalMu OO0YYaromUXCcs Mo AUCHUIUIMHE. DOH OIIEHOYHBIX CPEJCTB INpencTasiieH B [Ipuio-
KCHHHU.

7  OcHOBHasl M JONOJTHHUTEIbHAS y4eOHas TUTEPATypPa, He00X0AMMAs 1JIs1 OCBOCHHS
AUCHMILTUHBI

OcHOBHasl U JIOTIOJIHUTENbHAs yueOHas muTeparypa uMmeercst B Haydnoit 6uGnuoreke M 3J1eKTpOoH-
HoM nHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO HOxno-Ypanbckuii ['AY.

OcHoBHAA:

1. MukpoOuomnorus : yuebnoe nocoobue ans By3oB / P. I'. 'ocmanos, A. K. lNanuymuun, A. X. Boi-
KoB, A. U. U6parumoBa. — 4-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 496 c. — ISBN 978-5-
8114-8107-1. — Texkcr : anexkTpoHHbIH // JlaHb : aneKkTpoHHO-Onbmuoreunas cucrema. — URL:
https://e.lanbook.com/book/171851 (mara obpamenus: 26.04.2023). — Pexxum goctyma: 11 aBTOpH3.
MOJIb30BATEIICH.

2. Kazumupuenko, O. B. IIpaktukym o mukpoouosnoruu : yueonoe nocooue / O. B. Kazumup-
yeHnko, M. 0. Kotmapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 c. — ISBN 978-5-8114-4261-4. —
Tekcr : AJIEKTPOHHBIN // Jlanpb : 3JICKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/133904

3. CanurapnHas MuKpoOuosiorus : yueonoe mocooue / P. I'. 'ocmanos, A. X. Bonkos, A. K. lNammyn-
muH, A. U. U6parumoBa. — 3-e u3g., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 252 ¢. — ISBN 978-5-
8114-1094-1. — Texker : snexTpoHHbIH / JlaHp : 31eKTpoHHO-OMOMMoTeuyHas cucrtema. — URL:
https://e.lanbook.com/book/212729 (mara oOpamenus: 26.04.2023). — Pexxum gocTyma: Aisi aBTOpH3.
MI0JIb30BATEIEH.
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4. CanurapHas MUKpoOuosnorus [DnekTpoHHbIN pecypc]: yueOHoe mocobue / H.A. Oxepenosa,
A.®. JImutpues, B.FO. Mopo3oB u ap. ; DeaepanbHoe rocyJapcTBEHHOE OIOHKETHOE 00pa3oBaTeIbHOE
yupexKIeHHE BhICIIEro mpodeccnoHansHOro oopasoanust CTaBpONOILCKHN TOCYAaPCTBEHHBIN arpapHbIi
YHHUBEPCUTET. - CraBponosb :Arpyc, 2014. - 180 C. - Pexxum JOCTY-
na: http://biblioclub.ru/index.php?page=book&id=277428

JlonmosHUTEbHAS:

1 Kpatkuii cnoBapb MUKpOOMOIOTHYECKUX, BUPYCOIOTHYECKUX, UMMYHOJOTUYECKUX U AIH-
300TOJIOTHYECKUX TepMHUHOB : cioBapb / P. I'. 'ocmanos, H. M. Konbiues, A. A. HoBuukui, P. X. PaBu-
noB. — Camnkr-IlerepOypr : Jlans, 2022. — 304 ¢. — ISBN 978-5-8114-2413-9. — TekcT : 31IeKTpOH-
HbIl // Jlanb : snexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/209702 (mata
obparmienusi: 26.04.2023). — Pexxum roctymna: i aBTOPU3. MOIH30BATEICH.

2 Caxapona, O. B. O6mas MUKpOOHOJIOTHS U 00111asi CAHUTapHAsE MUKPOOHOJIOTHS : yueOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : 31eKkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs cCUCTEMA.
— URL: https://e.lanbook.com/book/206942 (nmata obpamenus: 26.04.2023). — Pexum moctymna: Juist
aBTOPH3. MOJIb30BATEIICH.

3 Psabuesa, C. A. MUKPOOHOJIOTHS MOJIOKA U MOJIOYHBIX MPOAYKTOB : yueOHoe mocobue / C. A.
Ps6uera, B. W. 'anuna, H. M. [1lanoBa. — 3-¢ u3n., crep. — Cankt-IlerepOypr : Jlanp, 2020. — 192 c.
— ISBN 978-5-8114-5285-9. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIHOTeYHas cucTemMa. —
URL.: https://e.lanbook.com/book/139276

4 Psb6uesa, C. A. Mukpobuosorust MoJIoka ¥ MOJIOUHBIX TpoaykToB / C. A. Psb6uesa, B. U.
I'anuna, H. M. [TanoBa. — 5-e u3x., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 192 c¢. — ISBN 978-5-
507-45229-3. — Tekcrt : saekTpoHHBbI // Jlanb : snekTpoHHO-OMOnmoTewynas cucrema. — URL:

https://e.lanbook.com/book/262502 (nata oOpamenus: 26.04.2023). — Pexxum noctyma: st aBTOpHU3.
MOJIb30BaTEIIECH.

5 KoxeBnukoBa, O.H. Mukpobuomorust msica U MSCHBIX HMPOIYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbHbiii yHuBepcuTeT. — CTaBpOIos :
Cesepo-Kaskaszckuit ®enepanbubiii yausepcuter (CKOVY), 2016. — 196 c. : wi. — Pexxum pocrymna: mo
noxmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

6 Psbuea, C.A. MukpoOHUOJIOTHS MOJIOKa M MOJIOYHBIX IPOJYKTOB : ydeOHOe mocobue /
C.A. Pa6ueBa, M.H. [1anoBa ; MunucrepctBo obpazoBanust u Hayku P®, Cesepo-Kapkasckuii ¢ene-
panbHblid yHUBepcuTeT. — CtaBpononb : CeBepo-KaBkazckuii @enepanbubiii yHHBepcuTeT (CKDY),

2017. - 220 C. : WJL. - Pexum JOCTyna: o MOJITHACKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=467286
7 IleryxoBa, E.B. MukpoOuonoruss NHIIEBBIX MPOU3BOACTB : YyuyeOHOe mocobue /

E.B. IleryxoBa, A.}O. Kperauiikas, JI.O. Pxeunnkas ; @eaepanbHoe areHTCTBO 1Mo oOpazoBanuto, ['OY
BIIO KazaHckuil rocynapcTBEHHBIM TexHosiorndeckuil yHuBepcuteT. — Kazanp : Kazanckuii HaydHoO-
nccliienoBaresbCckuil TexHonornueckui yausepeutret (KHUTY), 2008. — 150 c. : un. — Pexxum gocryna:
o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypchl HH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»,
Heo0XO0AUMblIe /1151 0CBOEHMSI JUCHHUIIIHHBI

Enmnoe okHO ocTyma K yaeOHO-MeTOAMYecKUM pa3padboTkam https://toypray.pd
OBC «Jlanb» http://e.lanbook.com/

Yuupepcurerckas 6uomoreka ONLINE http://biblioclub.ru

Hayunas snekrponnas Oubnuoreka «eLibrary» http://elibrary.ru/

b

9 Meroanueckue YKa3aHUsA JJIs1 00y4AIOMIUXCS 10 OCBOEHUIO JUCIUIIMHBI

VY4ebHo-MeToIn4ecKne pa3paboTku uMetorcest B HayuHoii 6u0nuoTeke u 3JeKTpOHHOM nHpop-
ManoHHO-o0pa3oBarenbHOH cpene PI'BOY BO I0xuo-Ypansckmii [AY.
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1. Mukpobuonorusi [DIeKTPOHHBIA pecypc] : METOA. yKa3. K jal. 3aHATUSAM [[UI CTYICHTOB
arpoHoMu4eckoro ¢akyibTeTa, 00yJaromuxcs 1o nporpaMMmamM OakajiaBpuaTa Mo HanpaBJIeHUSM MOATO-
toBkH: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHo0THS MPOU3BOICTBA U NTEPEPAOOTKH CEINHCKOXO03SMCTBEHHON MPOAYKIMH] / cocT. YnHsie-
Ba 10.3. ; IOxHo-Ypansckuii 'AY, UHcTutyT arposkonorun .— Mmuacckoe: FOxHo-Ypanbckuii 'AY,
2020 .— 55 c. — Jloctyn u3 nokanpHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuonorusi [DJIEKTPOHHBIA pecypc] : METOH. yKa3. K CaMOCTOSITEIbHON paboTe 1o
JTUCITUTITMHE [JJI CTYJIEHTOB arpOHOMHUYECKOTO (paKynbTeTa 0uHOM (hOpMBI 00yUEHHUSI, O0YyIAFOIINXCS TI0
mporpamMmaM OakajaBpuaTa 1Mo HarpaBieHusM moaAroToBku: 35.03.03 Arpoxumusi U arporo4BOBE/ICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHonorus npou3BoACTBa U NepepadOTKU CEllb-
cKoxo3siicTBeHHOM npoaykiuu] / coct. YUnnsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — loctyn u3 nokansHOW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  Tpydanos, A. M. MukpoOuomnorus : yaeOHO-MeToanueckoe mocobue / A. M. TpydanoB. —
Spocnasns : SApocnaBckas ['CXA, 2017. — 82 c.— Texkcr : 35ekTpoHHBIN // JIaHb : 37IE€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/131308

4.  MukpoOHONOorus : METOAWYECKHE YKa3aHUS K JIaDOpaTOPHBIM 3aHATUAM [MpeqHa3HAYEeHbI
CTYJEHTaM arpOHOMUYECKOT0 (pakynpTeTa 04HOM (POpMBI O0yUEHUS MPU M3YyUYECHUU TUCIUILUINHBI «MHUK-
pobuomnorus» 1o HanpasiaeHuo moArotoBku 35.03.03 Arpoxumus U arporno4yBoBefeHHE] / cOCTaBUTEh
Yunsesa 0. 3. ; FOxno-Ypansckuit ['AY, UHcTuTyT arposkonoruu. - Muacckoe: FOxHo-Ypanbckuit
T'AY, 2021. - 43 c. http://nb.sursau.ru:8080/localdocs/iae/kpsxp121.pdf

10 HNudopmanuoHHbie TEXHOJOTHH, HCIOJIb3YyeMble IPH OCYIIeCTBJIEHNH 00pPa30BaTeJILHOI0
npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

[lepeyeHp NMIIEH3MOHHOTO MPOrPAMMHOTO obOecrieueHusl. PEeKBU3UTHI MOATBEPKIAIOIIETO JTOKY-
MEHTa:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunienznonnsiii qoroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

2. Oducusit naker npunoxennit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuiieH3uoHHbII
noroop Ne 11353/409/44 ot 25.12.2018 r.

3. Autuupyc Kaspersky Endpoint Security nist 6uzneca, JIneH3noHHbII 10r0oBOp Ne
64/44/5A/22 ot 13.10.2022

11 MarepuajbHO-TeXHHYeCcKasi 0a3a, He00X0aUMAs JI OCYIIeCTBJIEHUSI 00Pa30BaTeJILHOI0
npouecca no JMCUMIUINHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEAYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/I0BAaHUEM U TEXHUYECKMMH CPeACTBAMHU 00y4YeHU s
1. JlabopaTopust mukpoobuonoruu u ¢usuosnoruu pacrennii Ne 204, ocHameHHas o00pyI0BaHUEM
JUISL IPOBEICHUS TaOOPATOPHBIX 3aHATHH.
2. YueOHas ayauTOpus IJIs MPOBEACHUS 3aHATHH JeknuoHHoro tuma Ne 217, 202, ocHamieHHbIE
MYJIbTUMEIUHHBIM 000pYyIOBaHUEM: KOMITBIOTEP, BUACOIPOCKTOP.

IToMemenus 1J1s1 CAMOCTOATEIBLHOMH PadoThHI 00y4ar0IMXCS
1. Tlomemenus I CaMOCTOSITEILHOU paboTsl 00yJaromuXxCcst — ayUTOPHUS Ne 111a,
108, ocHallleHHbIE KOMITBIOTEPHOU TEXHUKOMN C MOJIKIIOYEHUEM K ceTu «HTepHeT».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHMsI:

1. Muxpockon XS 90.
2. Becn1 BJITD-150.
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Mukpockon «buonam» JI-12.

Cymmunsasnii mkad HIC-80 (kamepa HEpK.).

Tepmomrar TC-1/80.

XonoauimbHUK «CaparoB-451».

[TnuTka snextpuyeckas IIIT-1-1, 0/220.

[IIxad BBITSHKHON METAILI-CTEKIIO.

O6mydarens OBHII 1x30 HacTeHHO-TTOTOIOYHBIN |-7TaMITOBEIH.
O Crepunuzarop naposoit BK-30-01 T3MO.
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KomnereHnuu u ux MHAUKATOPHI, (hOpMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

OIIK-1. CriocobeH pemath THIIOBBIE 3a/1a4i TPO(PECCHOHATLHON NESITEIbHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u nHaumenoBanue ®opmupyemsie 3YH
HaunmenoBanue
HWHIOWKATOpa JOCTHXKCHUA OLCHOUHBIX CPEICTB
KOMIICTCHIINH 3HAHUS YMEHUS HaBbIKU P
N-1onk-1 OO0yuarommiics noipkeH | OOydvarornuiics nomwxeH | OOyJarommiics  JOIDKEH | TeKymiast aTTeCTaIHs:
Hcnons3yeT OCHOBHBIE 3a- | 3HATh:  OCHOBHBIE  3aKOHBI | yMETh: HCIIOJIB30BATh OC- | BIAJIETh: - OTYeT Mo J1abOPATOPHOI
KOHbI ~ €CTECTBEHHOHAYY- | ECTECTBEHHOHAYYHBIX JICIH- | HOBHBIE 3AKOHBI M MOHSATHS | METOJIAMHU TPUTOTOBICHUS | paGore;
(V) b
HbIX JMCLMIVIAH IS pe- | IUIMH, ABICHWA M MPOLECCOB, | ECTECTBEHHO-HAYYHBIX JMC- | MPEMAapaToB M MHKPOCKO- | yocrymopanme

IICHUs] CTaHAApTHHIX 3a-
7ad B 00JIACTH arpodKoJIo-
CUU, arpoXMMHUU U arpo-
MTOYBOBEJICHHSI C TIPUMEHE-
HUEeM  WHGOPMAIMOHHO-

B TOM YHCJIE CUCTEMATHUKY,
MOP(OJIOTHIO MHKPOOPTaHU3-
MOB; TOYBEHHBIX MHKpPOOpra-
au3MoB (b1.0.22-3.1)

[IUTUIAH B TIPO¢)eCCUOHATb-
HOW NIeATENFHOCTH C HpUMe-
HEHUEM MH(OPMaIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIO-
TWid, YIpaBIATh MHUKPOOHO-

885041
(51.0.22-H.1)

[IpomexxyTouHast arrecra-
s
- 9K3aMeH

KOMMYHUKAIIUOHHBIX ~TEX- JIOTUYECKOW  aKTUBHOCTBIO
HOJIOTUH ITOYBBI
(b1.0.22-V.1)
OIIK-5. CnocoGeH K y4acTHIO B IPOBEICHUHN SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH B PO(eCcCHOHAIBHOM A TeTbHOCTH.
Kon u HaumeHoBaHue ®opmupyemsie 3YH
HHIHKATOP JOCTHIKEHI KOM- HaumeHoBaHMe OLIEHOYHBIX
CpeACTB
IETCHIUH 3HAHUS yYMEHUs HaBBIKU
NJI-1onk-s OO6yuaronuiics nowkeH | OOyyaromuiics nomwkeH | OOyuatommiicss noin- | Tekymas arrecranus:
IIpoBoaut nabopaTOpHbIE | 3HATH: YMETb: AaHAIU3UPOBATh [aH- | )KEH BJIAJETh! - OTYEeT MO J1abOPaTOPHOM
aHaIM3bl 00Pa3LOB MOYB, Pac- | METO/bl U3YUYEHUsI KaUeCTBEH- | Hble  MUKPOOHOJIOIMYECKOrO | METOAAMHU ollpenene- | paboTe;
TEHUH U yn1oOpeHuit HOTO M KOJINYECTBEHHOI'O CO- | aHAJIM3a II0YB, paCTEHUI HUSl COCTaBa MHMKpO- | - TECTUPOBAHUE.
cTaBa MukpoopranusmoB | (b1.0.22-Y.2) OpPraHu3MOB U UX aK-
(b1.0.22-3.2) TUBHOCTH IIpomexxyTounass  arrecra-
(b1.0.22-H.2) s
- DK3aMeH
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2. Iloka3aTe/id, KpUTEPHH U MIKAJIA OLEHUBAHUSA NHAUKATOPOB J10CTHKEHUSI KOMIIETeH NI

[NokazaTenu Kputepun u 1mkasna olieHUBaHUS Pe3yJIbTaTOB O0YUYEHHUS MO JUCLIUTUINHE
OLICHUBAHHUS B B B
(DopMupyeMbie HenocraTounsbiii JlocTaTouHbIi Cpennuit Bricokwuii
3VH) YPOBEHB YPOBEHb YPOBEHb YpOBEHb
b1.0.22-3.1 OOyuatommiicss He 3HaeT | OOyuarommiicss crmabo 3HaeT | OOyvarommiicss 3HaeT MeToasl | OOyuaromuiics 3HaeT MmpaBuiIa U
OCHOBHBIX 3aKOHOB €CTE- | OCHOBHbBIC 3aKOHBI €CTECTBEH- | IPUMEHEHUSI OCHOBHBIX 3aKOHOB | METOJABI IPUMEHEHUSI OCHOBHBIX
CTBEHHO-HAy4YHBIX JUCIH- | HO-HAYYHBIX IUCHHIUINH, SB- | €CTECTBEHHO-HAYYHBIX TUCHUIUIMH | 3aKOHOB €CTECTBEHHO-HAyYHBIX
IUIMH, SIBJICHUH M TIPOLEC- | JIEHUH M MPOLECCOB, HA KOTO- | C HE3HAYUTEIbHBIMU OIIMOKAMU M | JUCUUIUIMH HA UX MEPECEUCHUHU
COB TpPH pEUICHWH CTaH- | ppIX OCHOBAaHBl NPUHIUIBI | OTACIBEHBIME ITpoOeIaMu c TpeOyeMoil CTENEeHbIO MOJHO-
TapTHBIX 3a1a4 B 0o0nacTu | AeWCTBUS OOBEKTOB mpodec- Thl U TOYHOCTH
arpodKOJIOTHUH, AarpOXUMHU | CHOHAIBHON ESTEIbHOCTH
U arporo4YBOBEICHHUS
b1.0.22-3.2 | Ob6yuatoumiics He 3Haer | OOyuaromuiics cnabo ocHOB- | OOyvaromuiicss 3HaeT OCHOBHBIE | OOydJaromuiics 3HaeT NpaBuiIa U
OCHOBHBIX METOJIOB H3Yy4Ye- | HhIe METOABI OMNpPEAETCHUS | METOABI ONpPECNCHNUs KauyeCTBEH- | METOIBl ~ OCHOBHBIE ~ METOJIBI
HUS KAueCTBEHHOTO U KO- | KAYECTBEHHOIO0 UM  KOJIMYe- | HOTO M KOJIMYECTBEHHOTO COCTaBa | OMpEAETICHUS KayeCTBEHHOTO W
JMYECTBEHHOTO COCTaBa | CTBEHHOTO COCTaBa MHKPOOp- | MUKPOOPTAHM3MOB C  HE3HAYH- | KOJIMYECTBEHHOTO COCTaBa MUK-
MHUKPOOPIaHU3MOB TaHU3MOB TEJIbHBIMA OIIMOKAMHU M OTJAENb- | POOPTaHU3MOB ¢  TpeOyeMoii
HBIMH ITpo0esiamMu CTENEHBIO OJHOTHI M TOYHOCTH
b1.0.22-Y.1 | Obyuaromuiics He ymeer | OOyuarommiics crmabo ymeer | OOyuarommiics ymeeT onuchiBaTh | OOy4aromuiicss yMeeT OIHCHI-

UCTIONIB30BATh  OCHOBHBIE
3aKOHBl M TIOHSTHUSA €CTe-
CTBEHHO-HAy4YHbBIX JIUCIIH-
IUTMH B MPO(eCcCHOHATBHON
IEATeNbHOCTH

UCIIOJIb30BaTh OCHOBHBIC 3a-
KOHBI U IIOHATHUA CECTCCTBCH-
HO-HAy4YHBIX JUCIHUIUIMH B
npoecCHOHATLHON J1esATeNb-
HOCTH

MNOHATUMHYI0O U MaTE€MaTUYECKYIO
KApTUHY SIBJIEHUN, BO3HUKAIOIINX
Ha [EPECEYEHUN ECTECTBEHHO-
HAy4YHBIX IUCLUIUIMH C HE3HAuyu-
TEJIbHBIMU 3aTPyIHEHUSAMU

BaTh MOHATUNHYIO U MaTeMaTH-
YECKYIO0 KApTUHY SBJICHUH, BO3-
HUKAIOIIUX Ha IEPECEYCHHUH
€CTECTBEHHO-HAYYHBIX  JUCIIH-
IUIMH U yMEET YIPAaBIATh MHK-
POOHOIOTUYECKON aKTUBHOCTHIO
IIOYBBI
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b1.0.22-Y.2 | Ob6yuaromuiics He ymeer | OOyuaromuiics crnabo ymeer | OOyuarommiics ymeer aHanu3upo- | OOydaromuiicss yMeeT aHalIu3H-
aHaAJIM3UPOBATh JaHHbIE | AHAJIM3UPOBATh JIaHHbIE MHUK- | BaTh JJaHHbIE MHKpPOOMOJIOrHYE- | pOBaTh JaHHbIE MUKPOOWOJIOTH-
MHUKPOOHOIOTHYECKOTO POOHOIOrMYECKOT0  aHallM3a | CKOTO aHaju3a MOYB, PACTEHHMH C | YECKOrO aHalM3a I04YB, pacTe-
aHav3a MoYB, PaCTEHUM MOYB, PACTEHHI HE3HAYUTEIbHBIMU 3aTPyJHCHHS- | HUH C TpeOyeMol CTerneHbIo

MU MOJTHOTHI ¥ TOYHOCTHU

b1.0.22-H.1 OO6yuarommiicss He BhazaeeT | OOydarommiics cimado Biaaaeer | OOyuaromuiics BiaaeeT Merogamu |  OOydaromuiics BiIaIeeT MEeTo-
METOAAMU TIPUTOTOBJICHUS | METOJAMH NPUTOTOBJICHUS IPUTOTOBIICHUS MIPETIAPATOB U JlaM{ TIPUTOTOBIICHUS MTperapa-
MpernapaToB M MHKPOCKO- | MpPernapaToB U MUKPOCKONHMHU | MHUKPOCKOIHHU C HE3HAUUTEIbHBI- | TOB U MHUKPOCKOIUU C Tpedye-
1007071 MU 3aTpyIHECHUSIMU MOM CTETIEHbIO MOJTHOTHI U TOY-

HOCTH
b1.0.22-H.2 | OGyuaromuiics He Bianeer | OOyuaromuiics cnado Bnaaeer | OOyuaromuiics Bnageer meronamu | OOyyaromuiics BiajeeT MeTo-

METOIaMH ompeeeHus
COCTaBa MHUKPOOPraHU3MOB
M UX aKTUBHOCTH

METOJIaMU OIIPEAEIICHUS CO-
CTaBa MUKPOOPTaHU3MOB U UX
aKTUBHOCTH

OTIpeNIeNICHUs] COCTaBa MUKPOOpra-
HHU3MOB U X aKTUBHOCTH C HE3HA-
YUTETBHBIMH 3aTPYAHCHUSIMH

JaMU OTIPEJICIICHUS] COCTaBa

MHUKPOOPTaHU3MOB U UX aAKTHB-

HOCTH C TpeOyeMOM CTETICHBIO
IIOJIHOTBI U TOYHOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUS U (MJIM) HHbIE MATEePHUAJIbI, He00X0AMMBbIE 1JIs1 OLEHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, COPMIUPOBAHHBIX B MpoLiecce
OCBOCHHS JHCIHHUILINHEI

TunoBble KOHTPOJIbHBIE 3aJaHUSI U MaTepHalibl, HEOOXOAUMBbIE JIJIsl OLICHKH 3HAHUM, yMEHUN U
HABBIKOB, COJIEPKATCA B Y4€OHO-METOAUYECKUX pa3paboOTKax, MPUBEIACHHBIX HUXKE.

1. MukpoOuosiorusi [DIEKTPOHHBIN pecypc] : METOMA. yKa3. K Jial. 3aHATHUSIM [JUIsl CTYJEHTOB
arpOHOMHUYECKOro (akysabTeTa, 00ydaronmMxcs 1Mo mporpaMmaM OakajaBpuaTa Mo HAIpPaBICHUSIM I1OA-
rotoBku: 35.03.03 Arpoxumus u arponousoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHoyorust MpoU3BOJICTBA U MEPEPAOOTKH CENbCKOXO3SMCTBEHHON Mpoaykiuu] / coct. Yu-
HseBa 10.3. ; OxHo-Ypansckuit 'AY, UucTtutyT arposkonorun .— Mmuacckoe: HOxHO-YpanbCckuii
Ay, 2020 — 55 c. - Hoctyn u3 JOKaIbHOM CeTu HNAD :
http://nb.sursau.ru:8080/localdocs/iae/kpsxpl17.pdf

2. Muxkpobuonorus [DIeKTpOHHBIH pecypc] : METOH. yKa3. K CaMOCTOSITeNIbHOW paboTe 1o
JTUCITUTIIMHE [J1 CTYACHTOB arpOHOMHYECKOTo (aKyjbTeTa O9HON (POpMBI 00yUeHHUsI, 00yUarOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaBieHUsM NoArotoBku: 35.03.03 Arpoxumus U arpornoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHonorus mpou3BOJACTBA U Tepepa-
OOTKH CeThCKOXO03HUCTBEHHOU npoayKiuu] / coct. Ynnsiea F0.3. ; KOxuo-Ypanbckuiit [AY, UacTUTYT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuii 'AY, 2020 .— 27 c. — JlocTyn U3 JOKAJIbHOW CETH
HAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  MukpoOuosorust : METOAWYECKHE YyKa3aHUs K JaO0OpaTOPHBIM 3aHATHUIM
[mpenHasHayeHbl CTYJEHTaM arpoOHOMHUYECKOro (akyjbTeTa O4HOM (GopMbl 0O0yUEHHUS
IPU U3yYEHUU JUCHUILTUHBI « MUKpOOMOIOTHs» 10 HampaBieHHIo moarotoBku 35.03.03
Arpoxumus u arponouBoBeieHue] / cocraButens Yunsiera 0. 3. ; KOxuo-Ypanbckuii
I'AY, Unactutyt arposkonoruu. - Muacckoe: IOxHo-Ypansckuit I'AY, 2021. - 43 c.

http://nb.sursau.ru:8080/localdocs/iae/kpsxp121.pdf

4. MeToauveckue MaTepPUAaJIbl, ONpeeA0Nie MPoueIypbl OleHNBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMIIeTeHI M

B nanHoM paznene METOOMYECKHE MaTEpHUalbl, ONPEACSIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HHI, YMEHU, HABBIKOB M(MJIM) OMbITA JEATEIBHOCTH, MO AUCHUILIMHE «be30macHOCTh KU3HEAEATEIb-
HOCTHU», HpI/IBe,Z[GHBI HpI/IMeHI/ITeJII:HO K Ka)KI[OMy n3 I/ICHOJIBSYGMBIX BHUI0OB TCKYH_ICFO KOHTpOJ'DI ycne—
BAa€MOCTH U MMPOMEKYTOYHON aTTEeCTAIlUN 00YyUaIOIIUXCSl.

4.1. OneHo4HbIe cpeacTBa ISl POBeICHUsI TEKYIero KOHTPOJISA YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaKTHYeCKOH NMOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 1o J1abopaTopHOU paboTe

OtyeT 1o 1abopaTopHO PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCcTBa OCBOCHHS O00ydJarOIIMMCS
OCHOBHOH IpodeccHOHaTBHON 00pa30BaTEIbHON MPOrpaMMBl MO0 OTAEIBHBIM TeMaM JTUCHHUILTHHBL. Co-
nep>kanue u Gopma otyera 1mo JabopaTOpPHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKAa3aHUAX K Jia-
6oparopHbM padoram (1. 3 POC). ConepxaHue oT4eTa U KPUTEPHU OLICHKH oTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS OOYyJAaIONINXCS B HaYaJle 3aHITHH.

No OlLIeHOYHBIE CPEACTBA

TunoBsle KOHTPOJBHBIE 3aJaHKs M (MJIM) UHBIE MaTepuasl, Heooxonu- | Ko u HanMeHoBaHue
MbI€ JJIS OLICHKU 3HAaHUM, YMEHUH, HAaBBIKOB U (UJIM) OMbITA JEATEIbHO- | HMHAMKATOPa KOMIIC-
CTH, XapaKTEPU3YIOMHUX CHOPMUPOBAHHOCTh KOMITETCHIIMI B TIpoliecce TCHIUH

OCBOCHUS JUCUUILIUHBI
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1. 1. B yeM pa3nuuusg B CTPOCHUU KJIETOYHON CTEHKH Yy TPaMIIOJIOKH- W/I-1omk-1
TEJBHBIX U TPaMOTPHLIATENIBHBIX OaKTepuii? Hcnone3yer  ocHOB-

2. B 4eM COCTOMT TE€OpeTHHYEecKas OCHOBAa METOAa OKpacku Oakrepmii | HPIC ~ 3aKOHBI - CCTC-
o ['pammy? CTBEHHOHAYYHBIX

o NCIHUITIINH JIsSL C-
3. B gueM cocTouT OCHOBA METO/I0B BBISIBJICHHS CTIOp y OaKTepuii? JHCL A D

4K 5 o LICHUSA CTaHIapTHBIX
. Kakue BkiroueHus xapakTepHsl JuIsi OaKTepuit’ 3a7a9 B 0ONACTH ar-

POSKOJIOTHH,  arpo-
XUMHU U arporoyvBo-
BE/ICHUS C IpUMEHe-
HUeM  HuH(popMaim-

OHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUI
2. | 1. OcHoBHBIE paBUiIa TEXHUKH Oe30macHOCTH Ipu padore ¢ mukpo- | MJ-1lonk-s
OpraHu3MaMH. [IpoBomutr  mabopa-
2. Bunel 000opynoBaHus, IPUMEHIEMOT0 B MUKPOOHOJIIOTHYECKOH Jla- | TOpPHBIE aHaJIU3bl 00-
6opaTopun. pas3loB TO4YB, pacTe-
3. MeToauKu MPUTOTOBIICHHS IPETIAPATOB «BUCSYAs» U «pa3faBlieH- | HUU U y1oOpeHui

Has» KallJis.

4. OcHoBHbIE MOpdOTOTHYECKUE THITHI OakTepuil. Mcronb3oBanme
MOp(}OIOrHUecKoi XapaKTEPUCTUKH B UACHTUPHUKAIIUU MUKPOOP-
raan3MoB. Cucrema kiaccupuKaluu MUKpOOpPraHu3MoB 1o bep-
JOKH.

OT4er OlLIEHMBAETCSl OLIEHKOW «3aUTEHO», «HE 3auTeHO0». OIEHKa «3a4TeHO» CTaBUTCS 00ydYaro-
mmMcest, ypoBeHb 3YH, KOTOpPBIX COOTBETCTBYET KPUTEPHUSIM, YCTAHOBJIEHHBIM [UISl MOJOKUTEIBHBIX
OILICHOK («OTIMYHO», «XOPOIIIO», «yJAOBICTBOPUTEIHHO»). OlleHKa 00BSABISETCS 00yJaromIeMycsl HEeTo-
CPEIICTBEHHO IOCIIE CIaYl OTYETA.

IlIkana Kputepun oneHuBanus

- N3JI0)KEHUE MaTepraa JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOW CYXKJCHHS IIPU OTBETE HA KOH-

TPOJIBHBIC BOIIPOCHI;

- YMEHHE OIUCHIBATH N3yYaeMblIe SIBICHUS U MIPOLECCHI;

- YMCHUC IMPOBOAUTH U OICHUBATDH PC3YJIbTAThI I/I3MepeHHI>'I;
- CIIOCOOHOCTH pa3penIaTh KOHKPETHBIE CUTYalUH (JIOMyCKaeTcs HaIn4nue Ma-
JIO3HAYUTENLHBIX OMIMOOK HIIN HCAOCTATOYHO ITOJIHOC PACKPBITHC COACPIKA-
HHSI BOIIPOCA WJIM HOTPEIIHOCTh HENMPUHIMITHAIBHOTO XapakTepa B OTBETE Ha
BOIIPOCHI).

OlleHKA «3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHWM; JTOMYIICHBI OITMOKH B
OTIpe/ICNICHUH TOHSATUI U OMUCAHUM U3yYaeMbIX SIBICHUU W TIPOIECCOB, UCKa-
OreHKa «HE 3a4TEHO» | )KEH WX CMBICII, HE MPaBUIILHO OIICHUBAIOTCS PE3yJIbTaThl H3MEPEHUI;

- HE3HaHHWE OCHOBHOI'O MaTepHuayia y4eOHOH MpOorpaMMBbl, JTOMYCKAIOTCS TPy-
Oble OIIMOKHU B U3JI05KECHHH.

4.1.2. TectupoBaHue

TecTupoBaHue UCHONB3YETCS AJI OLIEHKU KauecTBa OCBOCHUS 00y4aroIUMCcs OCHOBHOM mpodec-
CHOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI TIO OTICIBHBIM T€MaM WU pa3jeliaM IUCHUIUIHHBL. Tect
Mpe/ICTaBIseT cOO0N KOMIUIEKC CTaHJapTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIIOIINNA YIPOCTUTH MPOLIETYPY
M3MEpEeHUs 3HaHUN M yMeHU# oOyuaronmxcs. O0ydaromumMcst BbIIAIOTCSl TECTOBBIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIBKUX BapHUAHTOB
OTBETOB.
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OneHouHble CpeaCTBA

TunoBbie KOHTPOIBHBIC 3aJaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOIH-

MBbI€ JJIsl OIIEHKW 3HAHWW, YMEHHI, HABBIKOB U (MJIM) OMBITA €SI TEIBHO-

CTH, XapaKTepU3YIOIMX CHOPMUPOBAHHOCTH KOMIIETCHIIUN B TIPOIECCE
OCBOEHUS TUCIMIIINHEI

Kon n HaumeHoBaHue
WHJMKAaTOpa KoMIe-
TEHIUNA

1) K Mukpoopranmsmam, He MMEIOIIMM KJIETOUYHOTO CTPOEHHUS, OTHO-
cATCS:

1. 6akTepun

2. BUPYCHI

3. IPUOHBI

4. mpocreimue

2) BniepBbie yBueN OaKTEPHH:

1. A.B. JleBeHryk

2. JI. Tlactep

3. . . MeunukoB

4. P. Kox

3) baktepun, nuTarommecs 3a CYET FOTOBBIX OPraHUYECKUX COEIUHE-
HU:

1. ayToTpodbr

2. reTepoTpodbI

3. mapa3uThl

4. parouuThl

4) bakTepuu, UCMONIB3YIOLIUE JJISl TIOCTPOCHUS CBOMX KJIETOK JUOKCHU]L
yIJIepo/ia v Jpyrue OpraHudecKrue COeTMHEHUS:

1. retepoTpods

2. mapa3uThl

3. aroruTs

4. ayToTpobl

5) Hutpudunmpyromue 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (parorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM pETYJISITOPOM IMOCTYIUIEHUS OPTaHUYECKUX BELIECTB B
KJIETKY SIBJISIETCS:

1. muTomnazMarudeckas MmemOpana

2. 9Apo

3. XJIOPOILIACThI

4. mna3sMuabl

7) MukpoopraHu3Mbl, KOTOPbIE MPHUCIIOCOOMINCH B MPOIECCE IBOJIO-
MU K HU3KUM TeMIIepaTypam:

1. me30dus

2. ICUXpOQUITBI

3. TepMouUITBI

4. canipoputsl

8) MukpoopraHu3mMbl OJHOTO BUJA WJIM IMOJBHAA, BbIpAllIEHHBIC B Jia-
OOpaTOPHBIX YCIOBUSAX HA UCKYCCTBEHHBIX MUTATENBHBIX CPEIaX:

1. yncras KyJapTypa

2. cMeIIaHHas KyJlbTypa

3. KJIOH

4. mramm

9) Mukpoopraiu3mbl OYBBI, CIIOCOOHBIE MOJYYaTh HEOOXOUMYIO UM

NJI-1omnx-1
Ucnonp3dyeT OCHOB-
HBIC 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCITUIUIAH IS pe-
IICHHUST CTaHIapTHBIX
3aJa4 B 00JacTH ar-
POJKOJIOTUH,  arpo-
XUMHUH H arporoyBo-
BEJICHUS C TPUMCHE-
HUeM  uH(popMaim-
OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTH.
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SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COCTUHEHHI:
1. omurorpodsr

2. canpouThI

3. aBTOXTOHBI

4. aBTOTPOdBI

10) OcHOBHBIMU (hopMamMK OaKTepuil SIBISIOTCS:
1. Kokkn

2. [Tanouku

3. CiupoxeTsl

4. T'pubbI

5. Pukkercuu

1) OGpabarbiBaHrEe Ma3Kka XPOMOBOM KHCIOTOM, KapOOJOBBIM (hyKCH-
HoM [Iuns u okpammBaHie METUICHOBBIM CUHUM XapaKTePHO JUIS:
1. metona Uledpdepa-Dynrona

2. meTona Memiepa

3. meToga MypomMiieBa

4. metona Pomanosckoro-I' mMm3a

2) Kakue MeTonbl okpacky Bbl Mcniosnb3yeTe [uisl BBISIBICHMSI KaICyJl:
1.Ayecku(Oxenikn)

2 Ilnnp-Hunbcena

3.T'ucca

4. PomanoBckoro-I'mum3a

5.Heiiccepa

3) Llenb uxcammy Ma3KoB:

1. IIpukpermienne Ma3ka K CTEKITY

2. bezonacHOCTh

3. YBenuueHue KOHLEHTPAui MUKPOOPTaHNU3MOB

4. TloBblIEHNE ONTHYECKON INIOTHOCTH

5. BoisiBieHue BKIIOUEHUN

4) ITpocTbie METO/IBI OKPACKH MO3BOJISIIOT:

1. BisiBUTH 000J104KY

2. U3yuuts popmy MuKpoOOB

3. OkpacuThb Kancymiy

4. I3yunTth CTPYKTYpy OaKTepUaTbHOUN KICTKH

5. OkpacuThb XI'yTUKH

5) CnocoOGHOCTh TPaMITONIOKHUTEIBHBIX OaKTepUH OKpalluBaThCS B
CUHE-(DHOIETOBBIN 1IBET 3aBUCHT OT:

1. Hanuuus yriieBoaoB

2. CBOHCTB NENTUIOITIMKAaHA B3aUMOAEHCTBOBATh C KPacKOu

3. Hamnuwms LITM

4. Hanuuus TeX0EBBIX KHCIIOT

5. ToNIUHBI CTEHKU

NJ-1onk-s
[IpoBomutr  ;mabopa-
TOpHBIC aHAJIM3BI 00-
pa3loB TO4YB, pacTe-
HUH 1 ynoOpeHuil.

ITo pe3ynbraraMm Tecta 00ydaroImeMycsl BBICTABIISETCS OLEHKA «OTIHMYHO», «XOPOILO», «yAO0BJIe-

TBOPUTCIIBHO» HUJIN «HCYAOBJIICTBOPUTCILHO>.

Kpurepun onenuBanus otBeTa (Tab.) JOBOJATCS O CBEICHUsI 00YUYaIOIMUXCs A0 Hadayla TECTH-

poBanusi. Pe3ynpraTt TecTHpoBaHus 00BIBISAETCS 00y4aIOUIeMyCsl HEOCPEICTBEHHO MOCIIE €0 CAAYH.

Mkana Kpurtepun onenuBanuns
(% npaBUJIbLHBIX OTBETOB)
OneHka 5 (OTIIMYHO) 80-100
Onuenka 4 (xopo1io) 70-79
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K
Mxana pUTEpPUM OlleHMBAHUS
(% npaBUJIbHBIX OTBETOB)
Orenka 3 (ya0BI€TBOPUTEIIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) meHee 50

4.1.3. YCTHBINA OTBET

VYCTHBINA OTBET MPOBOAMUTCS AJII KOHTPOJISL YCBOGHHUS CTYJEHTOM 00pa3oBaTeNbHOM MpOrpaMMbl
o pazaenam 1, 2 AUCHMILTUHBI, OPTaHU3YETCs KaKk yueOHOe 3aHsATHE B BHJIE COOECEeOBaHUS MPeroia-
Barels ¢ OOywaromuMucs. Bompockl K 3aHSATHIO M3JI0KEHBI B: MUKpOOHOJIOTHS [DJIEKTPOHHBIA pe-
cypc] : MeToA. yka3. K CaMOCTOSTEIbHOW padoTe MO MUCHUIUIMHE [[JIsl CTYJIEHTOB arpOHOMUYECKOTO
(dakynbTeTra 04HOU (PopMbI 00yUeHHMsI, 00yUarOIIMXCA 110 TporpaMMaM OakajiaBprara 1o HarpaBiICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arponouyBoBeaenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso,
35.03.07 TexHonOTHsI MPOU3BOJICTBA M TIEPEPAOOTKH CEIbCKOXO3IMCTBEHHOW TpoayKiuu] / coct. Yn-
Hsesa 10.3. ; FOxno-Ypansckuii ['AY, UHcTuTyT arposkonorun .— Muacckoe: HOxHO-Y panbckuit
TAY, 2020 — 27 C. — octyn u3 JIOKAJILHOU ceTH HUAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl118.pdf

OTBET OLIEHUBAETCS OLIEHKON KAK «3a4TEHO» WU «HE 3aUTEHO».
Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJICHUS CTYJICHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBIISICTCS CTYJICHTY HEIIOCPEICTBEHHO I1OCIIE YCTHOT'O OTBETA.

HIkana Kpurepun oueHuBanus

- CTYICHT TIOJTHO YCBOWJI YYEOHBII MaTepHal;

- TPOSIBJISIET HAaBBIKM aHaln3a, 00OOIIEHUS, KPUTUYECKOTO OCMBICICHUS U
BOCTIpUSITHS UH(DOpPMALINK;

- MarepHall U3JI0KEH TPaMOTHO, B OIpPENEICHHOHN JIOTMYECKOW IMOcCienoBa-
TEJIbHOCTHU, TOYHO UCIIONb3YETCSI TEPMUHOJIOTHS;

OrneHka «3a4TeHO» - MOKAa3aHO YMEHHUE WILIIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOHKPET-
HBIMU [TPUMEpPaMU, IPUMEHSATh UX B HOBOW CUTyalluy;

- MIPOAEMOHCTPHUPOBaHA C(HOPMUPOBAHHOCTh U YCTOMYUBOCTH KOMIIETCHIINH,
YMEHHI 1 HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA-JBE HETOUHOCTH IPHU OCBEUICHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.

- HE PacKphITO OCHOBHOE COZIEpPIKaHUE YIeOHOTO MaTepHraa;

- oOHapyXKeHO HE3HAHWE WM HeTIOHUMaHUE OONbIIeH, Wn HanOolee BAKHON
YacTH y4eOHOTO MaTepuaa;

OneHka «He 3a4TEHO» | - MOIMYIICHBI OMMUOKU B ONPENCICHUH MOHSITHH, IPU HCIIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPbIE HE HCIIPABIICHBI ITOCIIC HECKOIBKIX HABOSIIMX BOIIPOCOB;

- He c)OpMHUPOBAHBI KOMITETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,
YMEHUS ¥ HABBIKH.

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /1JIsl MPOBEIEHUS MPOMEKYTOUYHOM
arrecTalMu

4.2.1. 3aueT He MPeAYCMOTPEH y4eOHBIM TUIAHOM

4.2.2. Dx3aMeH

DK3aMeH SABIAETCS (1)OpMOI71 OLCHKHN Kadye€CTBa OCBOCHHUIA O6yanOH_[I/IMC$I OCHOBHOI HpO(l)eCCI/IO—
HaJILHOU O6paSOBaTeJTI)HOI71 IIporpaMMBbl IO pa3aciaM JUCHOUILINHBIL. ITo pe3yIbpTaTaM dK3aMEHa o6yqa—
IOIECMYCsI BBICTABJISICTCSL OLICHKA «OTIIMYHO», «XOPOII0», «yAOBICTBOPUTCIBHO» WU «HCYIOBICTBOPH-
TCIIBHO».
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DK3aMeH M0 JTUCIHIUIMHE MPOBOJUTCS B COOTBETCTBUH C pAacIMCaHUEM NPOMEXKYTOYHOM aTTecTa-
II1H, B KOTOPOM YKa3bIBAaeTCsl BPEMSI €ro MPOBEACHUS, HOMEp ayIUTOPUH, MECTO POBEACHUS KOHCYIIb-
TalK. YTBEp)KJICHHOE paclucaHue pa3Meniaercs Ha MH()OPMAIMOHHBIX CTEH/IAX, a TakkKe Ha oduuu-
aJBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH MPOBOJIUTCS 1O OKOHYAHWM YTEHHS JIEKUUH M J1abopaTopHBIX 3aHATHH. IIpoBoauTtcs
IpernoaaBaTeseM YATAOIIUM JEKINU WM IPOBOAAIINM J1Ja00paTOpHBIE pabOTHI.

VYpoBeHb TpeOOBaHUH ISl MPOMEKYTOUHOU aTTECTAIUN O0YyYaroIUXCsl YCTaHAaBIUBaeTcs pado-
4ell MporpaMMOoi TUCIHIUIMHBI M TOBOAUTCS IO CBEeIEHHs 00yJaromuxcsi B Hagaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiIo, JekTopamu. C pa3pemieHus 3aBeayomero kapeapoi Ha
9K3aMEHE MOJKET MPHCYTCTBOBAThH IpPENojaBaTesb Kadeapsl, MPUBICYCHHBIN I MTOMOIIM B IpHEMe
sK3aMeHa. B ciyuae OTCyTCTBHS BeAyILEro MpernoiaBareNs dK3aMeH MPHUHUMAETCS MpEernojaBaTesieM,
Ha3HAYCHHBIM PacIOpsDKEHHEM 3aBEIYIONIEro Kadeapoi.

[IpucyTcTBUe Ha 3K3aMeHE IpernojaaBaTesiell ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIETO PACIO-
PSDKEHHS PEKTOpa, MPOPEKTOpa MO y4eOHOW M BOCTIMTATENBbHON padoTe MM 3aMECTHTENS TUPEKTOpa
Wucturyta o yuebHoii paboTre He JOmycKaeTcs.

Jlns mpoBeneHus SK3aMeHa BEAYIIUil MperojaBaTelb HaKaHyHE MOJIy4aeT B CeKpeTapuare Ju-
peKTOpara 3a4eTHO-IK3aMEHAIIMOHHYIO BEJOMOCTb, KOTOPasi BO3BpAILlAeTCs B CEKpeTapHar 1mociie OKOH-
YaHUS] MEPOTIPUATHUS B JICHb IIPOBEACHUS SK3aMEHA HIIH YTPOM CIIEYIOIIETO JTHS.

DK3aMeHbI TPOBOASATCSA MO OUIeTaM B YCTHOM HJIM MMCbMEHHOM BHUJE, JTHOO B BUJE TECTUPOBA-
HUSL. DK3aMEHAIlMOHHbBIE OMJICTBI COCTABIISIIOTCS MO YCTAHOBJIEHHOW (hOpME B COOTBETCTBUH C yTBEp-
KIEHHBIMU Kadeapol sK3aMEHAIIMOHHBIMU BONPOCAMHM M YTBEP)KAAIOTCA 3aBEAYIOUIMM Kadeapoin
exeroaHo. B omnere cogepxutcst 3 TeOpeTUYECKUX BOIIPOCA.

DK3aMeHaTOpy MPEAOCTABISAETCS MPABO 33JaBaTh BOMPOCHI CBEpX OMieTa, a TaKKe MOMHMO TEO-
PETUYECKUX BOIIPOCOB JIaBaTh JJIS PEIICHHS 3a/1a4d U IPUMEPBI, He BBIXOSIINE 32 PAaMKH ITPOIIEHHO-
ro MaTrepuaia Mo u3y4aeMon JUCLIUIUINHE.

3HaHMs, YMECHUS W HaBBIKM OOYYAIOIIMXCS ONPEACIAIOTCS OLEHKAMH «OTIMYHO», «XOPOILIO»,
«yIOBJIETBOPHTEIbHO»,  «HEYJOBJICTBOPUTEIBbHO»,  KOTOPbIE  BBICTABISAIOTCS B 3a4E€THO-
9K3aMEHAIIOHHYIO BEZIOMOCTb U B 3a4ETHYIO KHIDKKY 00y4aroImerocs B ICHb YK3aMeHa.

[Tpu mpoBeneHNH YCTHOTO SK3aMeHa B ayIMTOPHH HE JIOJKHO HAXOAUTHCS Oosiee BOChbMH 00yuva-
IOMIMXCS Ha OJTHOTO MTPETo/aBaTels.

[Tpu mpoBeAeHNUU YCTHOTO AK3aMeHa OOyYaroluiicss BHIOMpAET SK3aMEHAIIMOHHBIN OWJIeT B CIly-
YJaifHOM TTOps/IKE, 3aT€M Ha3bIBaeT (aMUIIMIO, MMsI, OTIYECTBO U HOMEP SK3aMEHAIIMOHHOTO OHIeTa.

Bo Bpems sk3ameHa o0ydaromuecss MOTyT MOJIb30BATHCS C Pa3pelIeHus] SK3aMeHaTopa Mporpam-
MOH JUCIUIUIMHBI, CIPABOYHON M HOPMATUBHOM JIUTEPATYPOU, IPYTUMHU TTOCOOUSIMH U TEXHUUYCCKUMHU
CpeAcTBaMH.

Bpems moaroToBkn oTBeTa IpH clrade SK3aMeHa B yCTHOH (opMe JOIDKHO COCTaBISATh HE MEHEE
40 MuHYT (110 KeTaHUI0 00YYaIOLIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBera — He Gonee 15
MHHYT.

OOyuaromuiicsi, UCIIBITHIBAIOIIUI 3aTPYJHEHUS TPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY HM
Oniery, IMeeT MPaBo Ha BHIOOP BTOPOTO OMIIETAa C COOTBETCTBYIOIINM IPOJICHHEM BPEMEHH Ha MOATO-
TOBKY. IIpn OKOHUaTeNTbHOM OLIGHMBAaHMM OTBETA OIIEHKA CHIDKAeTcs Ha oauH Oami. Beriaga Tperbero
OwyieTa He pa3peniaeTcs.

Ecnu oOyuarommiicst SBUJICS Ha 3K3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXOXKACHUS aTTeCTallH
B CBSI3U C HEIOJTOTOBJICHHOCTHIO, TO B BEJOMOCTH €MY BBICTABIISIETCSI OLCHKA «HEYIOBICTBOPUTEID-
HO».

Hapymenne IUCHMIUIMHBI, CHHCHIBAaHUE, WCIIOJIB30BAHUE OOYUYAIOIIMMHUCS Hepa3pelleHHbIX Iie-
YaTHBIX U PYKOIIMCHBIX MaTe€pHUajIoB, MOOUJIBHBIX TE€IE(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMITb-
I0TEpOB, HOYTOYKOB M JIPyTUX BHJOB JIMYHONH KOMMYHHMKAIITMOHHON M KOMITBIOTEPHON TEXHHKH BO Bpe-
MS aTTECTAI[MOHHBIX UCTBITAHUHN 3anpenieHo. B ciryyae HapymeHust 3Toro TpeOOBaHuUs MPernoaaBaTeb
00s13aH ylaIuTh 00yYaromerocss U3 ayAUTOPHN U MIPOCTABUTH €My B BEOMOCTH OLIEHKY «HEYIOBJIETBO-
PHUTETIBHO».
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BricTaBieHne OLIEHOK, MOTYYEHHBIX IPU NTOABENECHNN PE3YJITaTOB IIPOMEXYTOUHON aTTeCcTaluH,
B 3a4TEHO-3K3aMEHAIMOHHYIO BEJOMOCTh ITPOBOAUTCS B MPUCYTCTBUU camoro odyuatouierocs. [Ipemno-
JaBaTEIN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTb U TOYHOCTh BHECEHUS 3aIUCEU
0 pe3yabpTaTax MPOMEXYTOYHOM aTTECTALMH B 3a4TEHO-IK3aMEHAlHOHHYIO BEIOMOCTb.

HesBka Ha 5K3aMeH OTMEUaeTCs B 3a4TEHO-DK3aMEHALMOHHOW BEJOMOCTH CIIOBAMM «HE SIBUIJI-
Cs».

s o0yuaromuxcsi, KOTOpble HEe CMOTJIM CIIaTh 3K3aMEH B YCTaHOBJICHHBIE CPOKH, 3aMECTUTE-
JIeM TUPEKTOpa MHCTUTYTA MO yueOHOU paboTe yCcTaHaBIMBAET NEPHUOJ IMKBUALNHU 3aJ0JKEHHOCTH. B
3TOT MEPUOJ NMPENOIABATENN, IPUHUMABIINE IK3aMEH, JOJIKHBI YCTAHOBUTHh HE MEHee 2-X JHEH, Korjaa
OHM OyIyT MPUHUMATh 33J0KeHHOCTH. MHpopmaius o TUKBUAALNN 33J0KEHHOCTH OTMEYaeTCs B
9K3aMEHALlMOHHOM JIUCTE.

OO0yuaromumcst, MOKa3aBIIMM OTIMYHBIE U XOPOILKE 3HAHUS B TEUEHUE CEMECTpa B X0JI€ MOCTO-
SIHHOT'O TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh NMPOCTaBJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CpO4YHO, T.€. 0e3 cnauu sk3ameHa. OIeHKa BBHICTABISETCS B DK3aMEHAIMOHHBIN JIUCT WM B 3aYTEHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WHBanuapl ¥ JIMIa ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI, MOTYT CAAaBaTh HK3aMEHbI B
ME)XCECCHOHHBIN MEePHUOJ B CPOKHU, YCTAHOBICHHBIC WHANBUYATIbHBIM yU4eOHBIM IIIaHOM. VIHBanup! 1
JULA C OIPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3J0POBBS, MMEIOIIME HAPYUIEHUS ONOPHO-ABUTaTEIbHOTO
anmapara, JOINYyCKalTCid Ha aTTECTAllUOHHBIE MWCIBITAaHUS B  CONPOBOXAEHWHM aCCHUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouenypa mpoBeaeHUS TPOMEKYTOUHOM aTTeCTalluu Ui OCOOBIX CiIy4aeB m3ioxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOUHOM aTTecTaluu OO0yd4aroluxcs Io
OIIOII 6akanaBpuata, criermanurera u Mmaructparypbsl» @I'BOY BO FOxuO-Ypansckuii [AY.

Ne OLleHOYHBIE CPEACTBA Kon n HaumeHoBaHue
TuIOBBIE KOHTPOJILHBIE 3aJaHKs ¥ (MIIK) HHBIE MaTepualsl, Heobxoau- | AHAMKATOpA KOMIIC-
MBIE JIJISl OICHKYU 3HAHWUM, YMCHU, HABBIKOB U (MJTH) OTIBITA JCSATEIBHO- TCHIMH
CTH, XapaKTePU3YIOIIUX CPOPMHUPOBAHHOCTH KOMIIETEHIIMI B TIPOIIECCe
OCBOCHHS JUCIUTUIMHBI
1 1.  Ilpeamer, 3a1a4u, MECTO U POJIb MUKPOOHOJIOTUU B CUCTEME OHO-
JIOTHYECKUX U CEITHCKOXO03SICTBEHHBIX HAYK.
2. Kparkuii HMCTOpHYECKHI OYEpK pPa3BUTHA MHKPOOMOJIOTUU Kak
HaYKH.
3. Hcnonp3oBaHME MUKPOOHOJIOIMYECKHX TEXHOJOTMH B MpPAKTHUKE
IPOM3BOICTBA CENBCKOXO03AHCTBEHHOM PO TYKIIUH. W1-Torct
4.  Hcnonb30oBaHWE MHUKPOOHOIOTHYECKHX TEXHOJIOTUN B MPAKTUKE Mcriomp3yer  0CHOB-
pooHo. . p HBIC 3aKOHBI ©CTe-
nepepadOTKH CENTbCKOXO3HCTBEHHOM MPOLYKITUH. CTBEHHOHAYUHBIX
5. IlpuMeHGHHE COBPCMECHHBIX MHUKPOOHONOIMYECKHX ~METONOB | nycurumuH s pe-

HAay4YHBIX I/ICCJ'ICIIOBaHI/Iﬁ B aIrp OHOMUMH. HICHHUA CTaHIapTHBIX

6. Cucremaruka MUKPOOPTaHU3MOB. 3amad B o0jacTu ar-
7.  @®opMa U CTpOEHHE MUKPOOPTaHU3MOB. pO3KOJIOTUH,  arpo-
8. Opranbl nepeBKEHHS U TIOJBIXKHOCTh OAKTEpPUH. XHMHH H arpoIo4Bo-
9.  KierodHas CTEHKa, IUTOIIa3Ma U BKJIFOUECHHUS. BEACHUA C IIPUMCHE-
10. ITurmeHTHI OaKTEpHUIA. HHEM — HHQOpMaL-
. OHHO-

11. Cnopoobpa3oBanue OakTepuil.

KOMMYHHKAIIHOHHBIX
12. Pukkercuu (dhopma, CTpOCHHE, pacnPOCTpaHeHHe). TeXHOIOTHiL.
13.  Muxkomutasmsl u L-hopmel 6aktepuii (popma, cTpoeHue, pacmpo-

CTpaHEHHE).

14. AxTtuHomuuEeTH (popMa, CTPOCHHUE, PACTIPOCTPAHEHHE).
15. Ilmano6akrtepuu (popma, CTpoeHHE, PACTIPOCTPAHCHHE).
16. Bupycsl (popma, cTpoeHme, pacupocTpaHeHUE).
17. MukpomuneTsl (TpU3HAKH, pa3MHOKEHHE, TPeOOBaHUs K BHEIII-
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18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.
29.

30.
31.
32.

33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.

49.

50.

51.

52.

53.
54.

HUM YCJIOBHSIM, KJIacCU(UKALINS).

ApxeobakTtepuu (hopma, CTpOeHHE, paCIIPOCTPAHEHHE).
®dusnueckue GakTopsl (TeMIIepaTypa U BIAKHOCTD).
Crepuinzanus (HarpeBaHUE, BHICYILIMBAHUE U BaKyyM).
dusndeckue GakTopsl (IEHCTBUE BUIUMOTO U3TYyUEHUS).
dusnueckue GakTopsl (IEUCTBUE JEKTPUUYECTBA).

dusnueckue GakTopsl (MEXaHHUECKOE BO3ICHCTBHE).

OTHoOlLIEHNE MHUKPOOPraHU3MOB K T'MJIPOCTaTHUYECKOMY M OCMO-
TUYECKOMY JABJICHUIO.

Xumudeckue GakTopsl (KUCIOTHOCTD | IIETOYHOCTH).
Xumuueckue  (akTopel  (OKHUCIUTEIHbHO-BOCCTAHOBUTEIILHBIC
YCIIOBUS).

Tpoduueckass u amiesoXuMHUYecKas TNPUPOAA B3aMMOCBs3EH
MEXIy MUKPOOPTaHU3MaMH.

HacnencrBennsie hakTopbl MUKPOOPTaHU3MOB.

MexaHu3Mbl, BBI3BIBAIOIINE H3MEHEHNE TeHeTHYecKoi nHdopma-
1117078

Myranuu.
['eneTnueckue peKOMOMHALINY.

[TpakTH4eckoe UCTIOIb30BAaHUE TOCTHKEHUN TeHETUKA MUKPOOP-
TaHW3MOB ¥ TC€HHAs! HH)KEHEPHUSI B MUKPOOHUOJIOTHH.

Ponb pepMeHTOB B KU3HEACATENIEHOCTH MUKPOOPTaHU3MOB.
CriocoObl TMHTaHUS ¥ TOCTYIUICHHE IHUTATEIBHBIX BEIIECTB B
KIICTKY.

[Tonsatue o karadoM3MeE U OMOCUHTE3E, UX 3HAUECHUE.
[ToTpebHOCTH B Kene3e, Kaud, KAJIbIUWA, MAKPODJIEMEHTAX, BH-
TaMHHAaX, POJIb TUX COSAMHEHUI B METa0O0IM3ME KIIETOK.
AnpobOHOE 1 aHaIpPOOHOE JBIXaHHUE.

Buonornueckuii UK a30Ta.

AMMoOHHU(UKaLus OEIKOBBIX BEIIECTB.

[Tponiecc auTpuduKanuu u IeHUTPUPUKAIIIH.

@ukcarus aTMOc(hepHOTro a30Ta MUKPOOPTaHH3MaMH.
[IpeBpamenue docdopa, cepsl, xenesa.

CrupToBOe OpoKeHUE U ero BO30YyIUTEH.

MonoyHoKHCcI0€ OPOKEHHUE U €T0 BO30OYIUTEIH.
MacnsHo-Kucnoe 6po>keHue U ero Bo30yIuTemnu.
MukpoOHOoJIOTHS TIOUBHI.

@DaKTOpBI CPEMbl, ONMPENCAIONINe Pa3BUTHE MHKPOOHOTOIIEHO3a
MTOYBBI.

Ponb MOYBEHHBIX MUKPOOPTAaHHW3MOB B 00pa30BaHUM TMEPETHOS
(rymyca).

Bnusiane 06paboTKM MOYBBI U BHECEHUS] MUHEpABHBIX ynoOpe-
HUH Ha JIeATEIIbHOCTh MUKPOOPTaHU3MOB.

MukpoOnoIoruyecKre MpoIecChl IPU MOATOTOBKE OPraHUYEeCKIX
yaoOpeHui.

Brnusinue ceBooOOPOTOB 1 MOHOKYJIETYP HA MHKPOOHOJIOTHYE-
CKHE MPOLIECCHI B ITOYBE.

TexHomornueckrue 3aKOHOMEPHOCTH KYJIETUBUPOBAHUS MHUKPOOP-
TaHWU3MOB.

OnudUTHBIE MUKPOOPTaHU3MBI.

[TpaBuna u TexHUKa O€30MACHOCTH MPHU pabOTe B MEKPOOUOJIOTH-
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YecKoi aboparopum.
55. YcTpoicTBO MUKPOCKOMA, TpaBuiia paboThl ¢ MUKPOCKOIIOM, TEX-
HHKA UCMOJIb30BAHUSI MUKPOCKOIIA C UMMEPCUOHHON CUCTEMOIA.

7. | 56. CmnocoOsl pukcanuyu Ma3ka. UJ-1omk-5
57. CrnocoObl OKpacKu mpemnapara. [IpoBomutr  mabopa-
58. TexHMKa NPUTOTOBIICHUS Ma3Ka. TOpHBIC aHAJIM3BI 00-
59. TlocnenoBaTebHOCTD MPUTOTOBIICHUS BUCSYCH KarlIH. pa3luoB MOYB, pacTe-
60. IlocrmenoBareabHOCTh NPUTOTOBIEHUS NPUIABICHHON KAIUIU. HUH 1 ynoOpeHuil.

61. IlpuHIMIBI IPUTOTOBICHUS MUTATEIBHBIX CPEI.

62. MeToapl CTEpUIN3ALIUN.

63. IlpusHaku pocTa MHUKPOOPTaHM3MOB Ha IUIOTHBIX U KUIKUX IH-
TaTeNbHBIX Cpeax.

64. TexHuka B3sTHS TPOO BOIBI U TTOYBBHI.

65. Muxkpodiiopa Bo3ayxa.

66. MuKpoOHOIOTHYECKUM aHATIN3 BOJIBI (MUKPOOHOE YHCIIO).

67. MuKpoOHOJIOTHUYECKUI aHAIN3 BO/BI (KUIIEYHAsI TAJI0YKA).

68. MuKpoOHOIOTUYECKHUI aHATIN3 TIOYBHI.

69. Bolgenenue 6akTepHid B YUCTYIO KYJIbTYpY.

[IIkxama u KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIOMIEroCs MPECTaBICHBI B TAOIHUIIE.

HIxanaa

Kpurtepumn oneHuBaHusi

OlLleHKa «3a4TEHO»

3HaHHUE MPOrPAMMHOIO MAaTEpHalIa, YCBOCHUE OCHOBHOM U JONOJIHUTEIBHON
JUTEPaTyphbl, PEKOMEHIOBAHHOW MPOrpaMMOH TUCIHIUIMHBI, MPaBUIBHOE
peIICHUC 3aaa4un (,Z[OHYCKaeTC}I HaJIMYNEC MAJIOBHAYUTCIIbHBIX OH_II/I6OK niim
HEJIOCTaTOYHO TTOJIHOE PACKPBITHE COJCPKaHUE BOMPOCA, HITM MOTPEITHOCTh
HENPUHIIUIIAATHHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

JIOTIOTHUTEIBHBIM yCIIOBHEM IOJyYEHHsI OIIEHKH «3a4T€HO» MOTYT CTaTh
XOpOIIIue TOKA3aTeMH B XOJ€ MPOBEACHUS TEKYIIET0 KOHTPOJISI U CHCTEMa-
TUYECKasi aKTUBHAs pab0Ta Ha YICOHBIX 3aHATHSIX.

O1LeHKa «HE 3aUTEHO»

npoOesbl B 3HAHUSAX OCHOBHOT'O NMPOTPaMMHOI0 MaTepuana, MPUHLIUIHATb-
Hbl€ OUIMOKH IIPU OTBETE HA BOIPOCHI.
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JIMCT PETUCTPALIAA U3MEHEHUIA

Home aTa RHece-
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