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1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamMu ocBoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanaBp no HanpasneHuto moArotoBk 35.03.03 ArpoxuMus u arpornoYBOBEACHUE TOKEH ObITh
MOATOTOBJICH K PCIICHHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbBHOCTU CJIICAYIOIINUX TUIIOB: MPOU3BOACTBCH-
HO-TEXHOJIOTUYECKOM.

Heab qUCHUNIUHBI — chOPMHUPOBATH Y OOYUYAIONMIMXCS 3HAHHS, YMEHHS M HaBBIKA MO OCHOBAaM
o0mel U creruanbHOM MUKPOOHOJIOTUH U YMEHHM WCIOJIb30BAHUS TOJYUYCHHBIX 3HAHWM JJIS PEUIeHUs
MPAKTUYECKHX 3a]1a4 CEIbCKOTO XO035HCTBA B COOTBETCTBHH C (DOPMYIUPYEMBIMU KOMIIETEHIIUSIMU.

3agaum IUCHUIIHHBI:

- U3YYUTh CUCTEMATHKYy, MOP(OJIOTHIO, TEHETUKY U Pa3MHOXKEHHE OakTepuil; MeTaboInu3M MHK-
POOPraHnu3MoB, Y4aCTUC MUKPOOPTAHN3MOB B MIPCBPAILICHUAX PA3JIMIYHBIX COCAUHCHHU;

— U3Y4YUTh OCHOBHBIE MUKPOOPTAHU3Mbl U OCBOUTH METOJIbI ONpPEAENICHUSI UX COCTaBa U aKTHUBHO-
CTH,

— copMUpPOBATH MOHATHUS O POJIM MUKPOOPTaHW3MOB MPU PELIEHUHN CTaHAApTHBIX 3a7ad B o0Ja-
CTH arpo3KOJIOrnuH, arpOXuMnUMN U arporno4BOBCIACHU.

1.2. KommneTeHUMH M HHAMKATOPHI UX JOCTHKEHHU

OIIK-1. CnocobeH pemiath TUMOBBIE 3a1a4i MPO(ECCHOHATBFHON NESTEILHOCTH Ha OCHOBE 3HAHMMN
OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HAyK C NPUMEHEHHEM HH()OPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH.

Kon n naumenoBanue ®opmupyemsie 3YH
UHAMKATOpa I0CTH-
YKEHUS KOMIETEHITUN

NI-1omxk-1 OO6yuarommiics gomxeH | OOydarommiicss  goimkeH | OOydaromuiicss 1oJi-
Hcnonb3yeT OCHOB- | 3HaTh: OCHOBHBIE 3aKO- | YMETh: MCIIOJIb30BaTh OC- | )KEH BIAJETh:
HblE 3aKOHbl €CTe- | Hbl €CTECTBEHHOHAy4- | HOBHbIE 3aKOHbl U TMIOHS- | METOAAMU  IPUTO-
CTBEHHOHAYYHBIX HBIX JMCLUHUIUINH, SBIIE- | THS €CTECTBEHHO- | TOBJICHHUS IIpenapa-
TUCHUIUINH JJI1 pe- | HUH W TPOLIECCOB, B | HAYYHBIX JAMCUMIUIMH B | TOB U MUKPOCKOIIUU
IIEHUS] CTAaHAAPTHBIX | TOM YHUCIE cucTemartu- | mpodeccuonanbHoit  ges- | (b1.0.22-H.1)
3ama4 B o0jacTu ar- | Ky, MOP(OJOTHUI0O MUK- | TEIHHOCTH C MPHUMEHEHHEM
PO3KOJIOTUH,  arpo- | pOOPraHu3MoOB;  MO0Y- | HHPOPMALMOHHO-
XUMHUHM U arporoyBO- | BEHHBIX  MHKpPOOpra- | KOMMYHHUKAIMOHHBIX TEXHO-
BeJleHUus ¢ mpumeHe- | Hu3MoB (b1.0.22-3.1) JIOTHH, YIPaBIATH MHKPO-

3HaHUA YMCHU HaBBbIKHU

HueM  uHpopmanum- OMOJIOTHYECKON aKTHUBHO-
OHHO- CTBHIO TTOYBBI
KOMMYHHUKAITHOHHBIX (b1.0.22-V.1)
TEXHOJIOT Ui

OIIK-5. CniocobeH K y4acTHIO B MPOBEJCHHH JIKCIIEPUMEHTAIbHBIX HCCIEIOBaHUN B Mpodeccro-
HAJIBHOW JIESITEIbHOCTH.

Kon u HaumeHoBaHue dopmupyembie 3YH
WHJUKATOpa 10CTH-
3HAHUS yMEHUs HaBBIKU
JKE€HUsI KOMIETEHIIUN
N/I-1omx-5 OO6yuarommiics gomxeH | OOydaromuiicss qomkeH | OOydJaronuiicss 10JKeH
[IpoBoautr  nabopa- | 3HATH: YMETh: aHAJIU3UPOBATH | BIAJETh:
TOPHBIC aHAJIU3bl 00- | METOJBI W3YYCHHS Ka- | JaHHBIE MHKPOOHOJO- | METOJaMH  OIpejene-
pa3LoB IIOYB, PacTe- | YeCTBEHHOTO U KOJUYe- | THYECKOIro aHaJu3a | HUS COCTaBa MHUKPOOP-
HUI 1 ynoOpeHuit CTBEHHOI'O coCTaBa | I10YB, PACTCHUU FaHU3MOB U HUX AKTHUB-
MHUKPOOPTaHU3MOB (b1.0.22-V.2) HOCTHU
(51.0.22-3.2) (b1.0.22-H.2)




2 MecTto aucuuninnsl B ctpykrype OIIOIT

Jucnunnuaa «MUKpOOHOIOTHS» OTHOCUTCS K 00513aTeIbHON YacTH MPOTrpaMMbI OakajiaBpuaTa.

3 O0béM MMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0OBeM IUCIUIUIMHEI cocTaBigeT 5 3aueTHRIX equnull (3ET), 180 akageMuueckux JacoB (mgajiee ya-
coB). JlucuuniauHa u3y4yaercs:
— ouHas (opma oOydeHus B 4 cemecTpe.
3.1 Pacnpenesenne o0beMa TUCHUIINHBI 110 BUAAM y4eOHOH padoThI

Bun yae6HO# paboThI KonnuectBo uacos

KonraktHas pabora (Bcero), 64

B TOM 4YHCJie MPAKTHYeCKAas MOAr0TOBKA

Jlexruu (JI) 16
Jlaboparopusie 3ausTus (JI3) 48
[Ipaktrueckue 3ansatus (113) -
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 89
KoutpoJsb 27

HTtoro 180

3.2 Pacnpenesienne y4eGHOT0 BpeMeHH MO pa3jieiaM U TeMam

B ToM uncne "
KOHTaKTHas paboTta S
No Bcero a,
HaumenoBanue paznena u TeM E
TEMBI 4acoB CP o
JI JI3 113 =
P
1 2 3 4 5 6 7 8
Paznen 1 O6miasi MUKpOOHOIIOTHSI
1.1. | BBenenue B qJuCUMIUIMHY 15 2 4 — 9 X
12, Cucremaruka, hiopq)onorm, CTPOEHHE U PA3MHO- 18 ) 6 3 10 X
XKeHue 6akTepuii (MpoKapuor)
1.3. | 'eHeTHKa MUKPOOPIaHNU3MOB 18 2 6 - 10 X
Muxk a KpyXK a a -
14, HKPOOPraHHU3MEI 1 OKpY3KAIOllast CPEaa, B3AHMO 20 ’ 6 _ 12 X
OTHONICHHSI MUKPOOPTaHU3MOB MEX 1y cO00i
Merabonu3 OOpPraHUu3MOB, aHue o-
1. Ta00JIN3M MUKPOOPTraHNU3MOB, IUTAHUE MUKP 20 ) 6 3 12 X
OpraHU3MOB M OMOCHHTE3
[IpeBpaiieHrne MUKpOOPraHU3MAMH COEIMHEHUN
1.6, | Ppeepam poop A 20 2 | 6 | - |12] x
yriepoja
[IpeBpaiieHne MUKpOOpPraHU3MaMH COEAMHEHHI
1.7. | a3ota, hocdopa, cepsl, xeneza u APYrux dJIEeMeH- 22 2 8 - 12 X
TOB
Paznen 2 [TouBeHHAass MUKPOOHOIOTHS
MukpoOuoIOTHsI MOYBBI, CHCTEMA UCTIOIb30BaHUS
2.1. | MOYBBI U MUKPOOMOJIOTUYECKUE OCHOBBI MOBBIIIIE- 20 2 6 - 12 X
HUS €€ TJI0JI0pOous
KonTponb X X X X X 27
Hroro 180 16 48 - 89 27




4 CprRTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIIYAKOIIECE MTPAKTUICCKYIO TIOATOTOBKY

[TpakTryeckasi MOATOTOBKA MPHU peaiu3alui y4eOHbIX MPEIMETOB, KYypCOB, AUCLHMILIUH (MOAY-
7ieil) opraHu3yeTcs MyTeM MPOBEACHHS NMPAKTHUYECKUX 3aHITHA, MPAKTUKYMOB, JIa0OpaTOPHBIX paboT u
MHBIX aHAJOTHYHBIX BUIOB YUeOHOM AEATEeIbHOCTH, IPEIyCMAaTPUBAIOIIUX y4acTHe 00y4YaroluXcs B BbI-
MIOJIHEHUH OTJENIbHBIX AJIEMEHTOB padoT, CBSI3aHHBIX ¢ OyAyIIel MpodecCHOHANBHON AeITeTbHOCTHIO.

[TpakTHyeckasi OJArOTOBKAa MOXET BKJIIOUaTh B C€0sl OTJENbHbBIE 3aHIATHS JIEKIIMOHHOTO TUIIA, KO-
TOpBIE MPEAYCMATPHUBAIOT Nepefauy yuyeOHOM MHpOpMaLuu 00ydarommmMcs, HEOOXOIUMON ISl moce-
JYIOIIETO BBITIOJHEHUsI pa0doT, CBSI3aHHBIX C Oyaymiel mpodecCHOHAIbHON AeSTEHHOCTHIO.

PexomeHyeMbIii 00beM MPaKTUUECKOW TOATOTOBKH (B MPOIEHTaX OT KOJIMYECTBA YacOB KOH-
TaKTHOU pa0OThI) I TUCIUILINH, PEATH3YIOIINX:

- yauBepcanbhble komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUNIHHBI

Pa3nen 1 O6masi MUKpPOOHOJIOTHA

1.1 OOBEKTHI, UCTOPHS, 3a/1a4H1, HATIPABJICHUS U MEPCIIEKTUBBI Pa3BUTHs MUKpoOuoigoruu. OObek-
Thl U UCTOPUSI MUKPOOHOJIOTHH. 3HaYeHUE MUKPOOPTaHU3MOB B MIPUPOJIE U )KU3HEAEATEIbHOCTH YeloBe-
Ka. 3a71a4il 1 OCHOBHBIE HAINIPABJICHUS B MUKPOOHUOJIOTHH.

1.2 Mopdomoruss U cucteMaTuka MHUKPOOPraHu3MoB. OCHOBHBIE TPYIIBl MHKPOOPTaHU3MOB.
Crpoenne 6akrepuanbHOil KieTkH. PocT u pasmMHoxxeHune 6akrepuil. OcOOEHHOCTH CTPOCHHUS KIETOK Y-
kapuoT. Mopdosiorust U CTpyKTypa MNpOKapHOT, CIOCOObI X PENpPOIyKIUU. MeToabl MUKPOCKOIUU U
MPUTOTOBIICHHS TpenaparoB. OOIue CBECHUS M0 CUCTEMAaTHKE U HOMEHKJIAType mpokapuot. [IpuHim-
bl PeHOTUNHYECKON U (puiioreHeTnYeckor cucreMatuku. OCHOBHBIE TAKCOHOMUYECKHE IPYMIbI OaKTe-
pU.

1.3 OcCHOBBI T€HETUKH MUKPOOpraHn3MoB. OpraHu3aius reHeTHIeCKOro Marepuaia y OakTe-
puii. 'enotun u ¢enorun. M3MeHUNBOCTH MUKpOOPraHU3MOB. I'eHeTnueckue pekomOuHanmu. OcoOeH-
HOCTH T'€HETHKHU BUPYcOB. [IpakTuyeckoe 3HaUeHHE YUEHHsI O TeHEeTHKe MUKpOOOB. ['eHeTHueckas UHxke-
Hepusl. buonorudeckue nmpenaparsl, HOJIy4YEHHbIE METOJJOM F€HETUUECKON NHIKEHEPHH.

1.4 OtHOIIEHNE MUKPOOPTaHU3MOB K (paKkTOpaM BHEIIHEHW Cpelbl. 3aBUCUMOCTh MHUKPOOPTaHHU3-
MOB OT BOJHOI'O Pe€XUMa U KUCIOTHOCTH CpPEAbl, TEMIIEPATYpPhl, JaBICHMSI, XUMUYECKUX BEILECTB, paaua-
uu. OTHOLIEHHE MUKPOOPTaHU3MOB K KHcIopoty. Paznuuue peakiny Ha BHEIIHUE BO3/ICHCTBUS Berera-
TUBHBIX KJIETOK M 3HA0cnop Oakrepuil. [IpenoTBpaiieHre pa3BUTHS MUKPOOPTaHU3MOB C TOMOIIBIO (H-
3UYECKUX, XUMUYECKUX U OMOTIOTHYECKUX (GAaKTOPOB B OBITY, IPOMBIIUIEHHOCTH, CEJILCKOM XO035HCTBE.

1.5 CnocoObl U THIIBI MUTAaHUS MUKPOOPraHW3MOB. CriocoObl MUTaHMS, TOCTYIUICHUE MTHTATEIb-
HBIX BEIIECTB B KJIeTKy. DepMEeHTHI B KU3HEEATEIbHOCTH MUKPOOHOHU KieTkH. [Tumiessle moTpedHOCTH
MUKpPOOPIaHW3MOB U TUIIBI NMHUTaHusA. [[pUroToBiaeHne NUTaTENbHBIX CPEA A MUKPOOPTaHM3MOB U Me-
TOJBI CTEPUIIU3AIIIH.

1.6 PacmpocTpaHeHre MHUKPOOPTraHM3MOB B Pa3JIMYHBIX CyOCTparax: IOYBE, HABO3E, 3€pHE M Jp.
MeTopl KOTMYECTBEHHOTO Y4eTa MUKPOOpraHu3MoB. OmnpeieneHre Ka4eCTBEHHOI0 coCcTaBa MUKPOQIIO-
pBl. Belenenue yncThixX KyJabTyp MUKPOOPTraHU3MOB.

1.6 Mertabonm3M MUKpOOpraHu3MoB. [IpeBpaiienne MUKpOOPTraHU3MaMH COSAMHEHUN YTIepo/Ia.
MetaboaruecKkue MpoIecchl: YHEPTeTUUECKUNH U KOHCTPYKTUBHBIH OOMEH (KaTaboiM3M U aHabOoIM3M).
[Tonydyenue u 3amacanue sHepruu B kieTke. CXOJACTBO U paznuyue OpoKeHUs, AbIXaHHs, aHadPOOHOTO
IbIXaHus. XUMU3M U SHEpreTuKa OpoKeHHs, TbIXaHuss. AHaIpOOHOE IbIXaHHE C UCTIOIb30BAHUEM KHCIIO-
pO/ia HUTPATOB U CYIh(})ATOB.

1.7 Bunbl OpoxkeHuU#, OCYIIEeCTBIsIEMbIX MUKpOOprann3MaMu. OKHCICHUE OPTaHUYeCKUX COE/IU-
HEHUI MUKpoopranuzmMamu. CuptoBoe OpokeHue, XumMusMm, Bo3oyaurenu. Iddexr [lactepa. 3nauenue
CIIMPTOBOTO OPOKEHUS B MPOMBIIIJICHHOCTH M CEJIbCKOM X03sicTBe. MHUKpOOHOIOTHYecKre OCHOBBI BU-
Hozenus. TUMbl MOJOYHOKHUCIOTO OposkeHusl, Bo30yauTeau. Posib MOJOYHOKHUCIBIX U MPOMHMOHOBOKHUC-
JBIX OaKkTepuil B JKM3HEAEATENBHOCTH YeNIOBEKa, 3/PaBOOXPAHEHUH, NMPUTOTOBICHUU KHCIOMOJIOYHBIX



IPOAYKTOB, KOpMOIpou3BoacTBe. CBOICTBa BO30yIuTENEH ITHX MPOLIECCOB, PACIPOCTPAHEHHE U 3HAYe-
HUE UX B MIPUPOJIE U CETBCKOM X03siiicTBe. OKUCIIEHNE KIIETYaTKH, )KUpa U APYTUX OPraHUYECKUX COeIu-
HeHuii. Bo30ynuTenu 1 X0/ Mpo1eccoB OKUCICHHS, X 3HaYEHUE B IPUPOJIE U CEIIbCKOM XO35ICTBE.

Pa3nen 2 IlouBeHHasi MUKPOOHOJIOTHA

2.1 MukpoOHOJIOTHYECKHE TOYBEHHBIE MPOIECCHl MPEBPALICHUs BEIIECTB U YHepruu. MacisiHo-
KHCJIOE, alleTOHOOYTHIIOBOE OpOXKEHUsI, OpOKEHUE TTEKTHHOBBIX BEIIECTB, OpPOXKEHUE KIIETYATKH, Pa3iio-
KEHHE FEMUILIEIIII0I03b], INTHUHA, IEKTUHOBBIX BEILECTB, OKHCIEHUE YIIIEBOJOPOIOB B IIOYBE.

2.2 Y4yactue MHKpPOOPTraHM3MOB B KPYroBOpoTe a3zoTa B mpupoje. lIpoieccsl MuHepanuzanuu,
MMMOOWIN3alUK, HUTPUPUKAIMKN U JCHUTpUPUKaun. Perymsmuus n1eHuTpuduKkanuu 1 UMMOOUITN3aINN
arpoTeXHUYECKUMU MpueMaMu. Mepbl 00pbObI ¢ TUCCUMUIATOPHON ACHUTPU(DUKAILIUEH B ITOYBE.

2.3 buonornueckas ¢puKcaiys MOJCKYJIIpHOTO a3oTa arMocdepbl. MacmTaObl ¥ 3Ha4YeHHE OHMO-
JIOTHYECKON a30T(HKCAUU B IPUPOJIE. DHEPT03(PPEKTUBHOCTD U «IKOJIOTHYECKast YUCTOTa» OHOJIOTHYE-
ckoro azora. CBOOOJHOKHMBYIIIME, ACCOIIMATUBHBIE U CUMOMOTHYECKHE azoTdukcaTtopbl. CumOuoTHYE-
ckas azordukcanus y 6060BbIX U HeO000BBIX pacTeHui. JIucToBble KiyoeHpku. CoderaHue Ouosoruye-
CKOTO M MUHEPAJILHOTO a30Ta B CEIbCKOM XO3SHCTBE.

2.4 TlpeBpalieHuss MUKPOOPTaHU3MaMHU COEIMHEHUH cepsl, docdopa, xenesa u ap. Kpyrosopot
cepbl B mpupozae. AccuMuisiTopHas cyiabparpenykuus. CepoOakTepu U THOHOBble Oaktepuu. Poib
MHUKPOOPI'aHU3MOB B BHICBOOOKIEHUHU KHUCIOTHI U3 OpraHudeckux ochopcoaepxaimx coeMHEHUNH 1 B
nepeBojic HepacTBOpUMBIX (pocdaToB B pacTBOpuMoe cocTostHuE. bronornueckoe cBsizpiBanue docdopa.
Pone MukpoopranuzMoB B ¢ochopHoM nutaHuM pacteHuil. [IpsiMmoe M KOCBEHHOE y4acTHe IMOYBEHHBIX
MUKpPOOPTaHW3MOB B ITPEBPALCHUSX KeJe3a, MapraHia, amloMUHNS, KaJusl.

2.5 MuKpoOHbIe KOMILJIEKCHI MOYBbI. [IpUHIUNBI 1 KOHLENIMK TOYBEHHOW MHuKpoduonoruu. Ilo-
HATUE 0 MUKPOOHBIX KOMIUIEKCaxX MOouBbl. OCOOEHHOCTH MOYBBI KaK Cpebl OOMTaHHSI MUKPOOPTaHU3MOB.
DKosoro-reorpapuueckue 3aKOHOMEPHOCTH PAaCIpPOCTPAHEHUSI MUKPOOPraHU3MOB B mouyBax. Ctpareruu
KHU3HEIESATeIbHOCTH MUKPOOPTaHU3MOB B IouBe. PazHooOpasue Tpoduueckux B3auMOJIEHCTBUN MHUKPO-
opranu3MoB. [IpUHIHUITBI ¥ KOHIICTIIINH, IPUHATHIC B TOYUBEHHON MHUKPOOHOIOTHH.

2.6 ArposKoJIOTUYECKasi POJIb MOYBEHHBIX MUKPOOPTraHU3MOB. 3HaU€HHE TOYBEHHBIX MUKPOOpra-
HU3MOB B IUIOZOPOJIUH MOYBBI. ACCOLMAIIMU MUKPOOPIaHU3MOB C KOPHEBOW CHUCTEMOM pacTEHHil: pu3o0-
cdepa u puzomiaHa. Pojb moOUBEHHBIX MUKPOOPTaHW3MOB B 00pa30BaHUU U Pa3pyIIEHUU ryMyca. DKOJIo-
ruyeckasi, OMoXuMHYecKasi U MUKpOOHOJIOTHYECKasi KOHIICTIIMU I'yMyc0o00pa3oBaHusl. 3HaueHHE TTOYBEH-
HOM MHKPOQIIOPHI MPHU PEKYJIbTUBAIIUU 3eMeNb. JIeHCTBHE OPraHMYECKUX W MHUHEPAIBHBIX yIOOpECHUMH,
Pa3IMYHBIX MPUEMOB OOPaOOTKHM MOYBBI U MEITHOPAIIMU HA MOYBEHHBIE MUKPOOPraHU3MEI. Jlerpanarus
MMOYBEHHBIMH MUKPOOPTaHU3MaMH MECTULIUIOB U APYTUX CUHTETUYECKUX XMMUUYECKHUX BEIIECTB.

2.7bnonoruyeckasl akTUBHOCTh Pa3HBIX THIIOB MOYB, METOJbI OMpPEENEHUsI COCTaBa MOYBEHHBIX
MHUKpPOOPTraHn3MoB. buoreHHocTh MouB pa3HbIX TUNOB. [louBEeHHBIE MUKPOOPTaHU3MbI KaK WHIUKATOPHI
THUIIA U IUI040poaus 1ouB. [IpsiMble 1 KOCBEHHBIE METOBI ONPEEIICHNS YUCIEHHOCTH, COCTaBa U aKTUB-
HOCTH MMOYBEHHBIX MUKPOOPTaHU3MOB. YUeT YHCICHHOCTH OTJENbHBIX (PU3HOIOTHUYECKUX TPYIIIL.

4.2 Copep:xkaHue JeKUHi
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O0beKThbI, HCTOPHUS, 32124, HATIPABJIEHHS U NMEePCHEeKTHBBI PAa3BUTHS MHK-
| poouosaorun. OOBEKTHl U UCTOPHUS MHUKPOOHUOJIOTUH. 3HAUEHHUE MHKPOOPTaHU3- )
. +
MOB B IIPUPOJIE U )KU3HENEATEIHHOCTH YeIOBeKa. 3a7a4l 1 OCHOBHBIE HaIpaBJie-
HUS B MUKPOOHOJIOTHU
Mopdgoaorusi 1 cucTeMaTuKa MUKpoopranusmMoB. CtpoeHue OakTepuanbHON
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OCHOBBI FreHeTHKH MHKPOOPraHu3mMoB. OpraHuzaius reHeTU4ecKoro MaTepu-
ana y 6akrepuii. ['enotun u perorumn. M3MeHUMBOCTh MUKPOOPTaHU3MOB. [ eHe-
TH4Yeckue pekomOuHanuu. OcoOeHHOCTH TeHETHKU BUPYCOB. [IpakTuieckoe 3Ha-
YeHHe YYEeHMsI O IFeHeTHKe MHUKpoOOB. I'eHeTnueckas wHkeHepus. buomormue-
CKHC IIPCIapaThl, MOJYUYCHHBIC MCTOAOM reHEeTUYECKOU HWHXXCHCPUH.

OTHOIEHNe MUKPOOPTraHU3MOB K (pakTOpaM BHelIHe# cpeabl. Paznuune pe-
aKIMM Ha BHELIHHE BO3JCHCTBUS BETETaTUBHBIX KJIETOK M AHIOCIOpP OakTepuil.
[IpenoTBpamienne pa3BUTHsI MUKPOOPTaHU3MOB C TIOMOIIBIO (PH3NYECKUX, XUMH-
YEeCKUX U OMOJIOTHYecKHX (PaKTOPOB B OBITY, MPOMBIIIJICHHOCTH, CEIBCKOM XO-
3qiicTBe. PactipocTpaneHre MUKpOOPraHU3MOB B Pa3IMYHBIX CyOCTpaTax: Mo4Be,
HaBO3€, 3epHE U JIp.

Cnoco0bl ¥ THIIBI MUTAHUSI MUKPOOPTraHu3MoB. CIIOCOOBI MUTAHUS, TTOCTYTI-
JICHUE MMUTATENbHBIX BELECTB B KIETKY MeTa0o1u3M MUKPOOPTaHU3MOB.
IIpeBpainieHne MUKPOOPraHU3MaMHu COeTUHEHHNH yriepoaa. Merabonndeckue
MIPOIIECCHI: SHEPTETUYECKUN U KOHCTPYKTHBHBIN 00MeH (kaTaboiu3m U aHabo-
mu3M). CXOICTBO U pa3nuyue OpoKeHUs, IbIXaHus, aHAOPOOHOTO JIbIXaHUS

Muxpoéuoioruyeckue MoYBeHHbIe NpoLecchl NMpeBpPalleHHs] BellecTB M
IHepruM. MacisHOKHCIIOe, alleTOHOOYTUI0BOEe OpoKeHus, OpOXKEeHHEe MEKTHHO-
BBIX BEIECTB, OPOXKEHUE KIIETYATKH, PA3OKCHHWE T'eMHIIECIUTIONO3bI, JIUTHUHA,
MEKTUHOBBIX BEILIECTB, OKUCICHUE YIIIEBOAOPOIOB B TouBe. [IpeBpaiienus MUK-
poopraHu3MaMy COeMHEHUi cepbl, Gocdopa, xene3a u 1p. KpyroBopor cepsl B
npupoje. AccummisaTopHas cynbdarpenykuus. CepoOakTepuu U THOHOBBIE OaK-
tepun. buonornyeckoe ceszpiBanue dhocdopa.

YuyacTHe MHKPOOPraHM3MOB B KPYroBopore a3ora B mpupoae. [Iporecco
MUHEpaIN3alui, UMMOOWIH3AINY, HUTPUDHUKAIMA U IeHUTpUHKamu. Pery-
TSAUUs  IeHUTpUuUKAM ¥ WMMOOMIN3allMU arpOTEXHUYECKUMHU MPUEMAMH.
Mepsi 60pbOBI ¢ TUCCUMHIIATOPHOM NeHUTpUDHKanel B mouse. buonoruaeckas
¢bukcaiyst MOJEKyJISIPHOTo a30Ta atMocdepsl. MacmtaObl U 3HaUYCHHE OUOJIOTH-
YecKoM a3oTduKcaruu B mpupojae. DHEprodPPEeKTUBHOCTh U «IKOJIOTHUECKAs
YHCTOTa» OMOJIOIMYECKOr0 a30Ta.

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

Hroro

16
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4.3 Coaepxxanue JJaOOPATOPHBIX 3aAHATHIH

HanmenoBanue 1a00paTOpHBIX 3aHITHI

JacoB

IIpaktuyeckas
TTOJITOTOBKA

Mukpockon. O3HaKOMJIEHUE ¢ UMMEPCUOHHOW CHCTEMON MUKPOCKOIA

Mertozb! IPUTOTOBIIECHUS IPENAPATOB MUKPOOPTaHU3MOB

BoisiBnenue BrimodyeHuid. Okpacka cop. Okpacka no ['pammy.

MukpoOuosiornueckas TEXHUKA U anmnaparypa

HpI/II‘OTOBJIeHI/IG MUTATCIIBHBIX CPCO

KosnuecTBeHHBIN y4E€T MUKPOOPraHU3MOB B Bojie. CaHUTapHas OLIEHKA BOJIbI

KonnuecTBeHHBIN y4eT MUKPOOPTaHU3MOB B BO3yX€E

KosnnuecTBEeHHBIN Y4E€T MUKPOOPTaHU3MOB B MIOYBE
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10. | IlpeBpaiieHne MUKpOOpPraHM3MaMu COEIMHEHUH yriaepoaa 6 +
11. | AMMonudukamusi OETKOBBIX BEIIECTB H MOYEBUHBI 2
12. | TlpeBpaiieHne MUKPOOPraHU3MaMH a30TCOJEPIKAIIMNX U 0€3a30TUCTHIX COCTMHEHHIA 2
13. | Azoroduxcupyromue 6aktepun. bakTepuanbpHbie yI0OpEeHHS 2
14. | IlpeBpamieHre MUKpOOpraHu3MaMu coelnHeHn docdopa, cepbl, xenesa 4
15. | Ouenka GMOIOTHYECKON AKTUBHOCTHU MOYBBI 6
Hroro | 48 | 20%
4.4 CopaepxaHue NPAKTHYECCKUX 3aHATHI
[TpakTHyeckue 3aHATHS HE TPEyCMOTPEHBI Y4EOHBIM TLIIAHOM.
4.5 Buabl u conepkaHue CaMOCTOATEIbHOI Pad0ThI 00y4YAKIIHUXCS
4.5.1 Buasl caMOCTOSTEIbHON PabOThI 00yJarOIIHXCS
Bunsr camoctosiTenbHON paboThl 00yUYarONIXCs KonnyectBo yacos
[ToaroToBka K 7a00paTOPHBIM 3aHATHUSIM U K 3aLIUTE JIAOOPATOPHBIX paboT 24
CamMOCTOSITETbHOE U3YUY€HUE OTACIBHBIX TEM U BOIIPOCOB 45
IToaroroBka K MPOMEXKYTOYHOM aTTECTAUH 20
Hroro 89
4.5.2 CopaepkaHHue CaMOCTOSTEILHON pabOThl 00YJaIONUXCS
Ne Konunuectso
/i HanmeHnoBanue TeM U BOMPOCOB 4ACOB
1 Jpixanne MUKpoOOB (Katabonu3m). Tumbl Apixanus. [Tutanue MuxkpoOoB (aHa- 3
00s3M). THIIBI TUTAHUS
2 | Ponb (hepMEHTOB B KHU3HEACSITEIBHOCTH MUKPOOPTaHU3MOB. 3
3 Pa3n1:1qne peaxuuit BErCTATUBHBIX KICTOK MUKPOOPraHU3MOB H SHI0CTIOP Oak- 3
TEpHil Ha BHEITHHE BO3/ICHCTBUSI.
4 | I'enHast ”HXKCHEPHs B MUKPOOHOJIOTHH. 3
5 Cnioco0bI pa3MHOMKEHHUS MTPOKAPUOT (0aKTepuid, aKTHHOMUIIETOB, ITMaHOOaKTe- 3
puii).
6 | Poct 1 pazMHOXKEHHE MUKPOOPTaHU3MOB. 3
7 Kancyne! (cnu3ucteie ciaon) 3
8 | KieTo4yHble CTEHKH IPaMIIOIOKUTEIbHBIX U TPAMOTPUIIATEIbHBIX OAKTEPHA. 3
9 | Uctopus MmukpoOuosioruu 3
10 | CBOOOTHOKUBYIIIHE, ACCOIIMATUBHBIC U CHMOMOTHYECKUE a30T(PUKCATOPBI 3
11 | Pomb Muxkpoopranu3moB B ¢ochOpHOM MUTAHUH PACTEHUH 3
12 CumbnoTtnueckas azordukcaius y 6000BbIX U HEOOOOBBIX pacTeHH. JInCTOBbIE 3
KIIYOCHBKH
13 [IpsiMmoe ¥ KOCBEHHOE y4acTHe TTOYBEHHBIX MHUKPOOPTAHM3MOB B MPEBPALICHUSIX 3
JKele3a, Mapraiia, allOMUHNS, Kaaus
14 | Coueranne OMOJIOTHYECKOTO U MUHEPAIHHOTO a30Ta B CEIbCKOM XO3SIIICTBE 3
15 | IloHsiTHe 0 MUKPOOHBIX KOMILIEKCaX MOYBBI 3
16 | Ctparerum >Xu3HeACSITEIbHOCTH MUKPOOPTaHU3MOB B TIOUBE 4
17 | PaznooOpa3ue TpouuecKux B3aMMOACHCTBII MUKPOOPTaHU3MOB 4
18 | IlpuHIMIBI 1 KOHIETIIIMKA TOYBEHHONH MUKPOOHOJIOTUH 4
19 Accornuany MUKpOOPTaHU3MOB ¢ KOPHEBOM CHCTEMOM pacTeHuil: pusochepa u 4
pu30IUIaHa




20 | bUOreHHOCTh N10YB pa3HbIX TUIIOB 4

21 | [louBeHHBIE MUKPOOPTaHM3MbI KAK MHIUKATOPHI TUIIA U TUIOJOPOIUS MOYB 4

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

23 | Ponb moYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU M pa3pylICHHH r'yMyca 4

4 Okonoruyeckas, OMOXUMHUYECKask 1 MUKPOOHOJIOrHYEeCcKasi KOHLEIIIMU TyMyCO- 4
o0Opa3oBaHUs

75 Jlerpananys NOYBEHHBIMU MUKPOOpPraHU3MaMH MECTULUJOB U JPYTUX CUHTETHU- 4
YECKUX XMMUYECKUX BELIECTB

26 | 3HaueHHe MOYBEHHON MHUKPOQIIOPHI TPU PEKYIbTUBAIIMH 3eMETb 4

Hroro 89

5  Y4eOHO-MeTOAMYECKOE 00ecledeHue CaMOCTOATEIbHO PadoThl 00yYAOIIMXCS
MO JUCHUIJINHE

YyebHO-MeToaMUeckue pazpaboTkn umerorcs B Hayunoit 6umbmumoreke PI'BOY BO HOxHO-
VYpaneckuii 'AY:

1. Mukpobuonorus [DIEKTpOHHBIA pecypc] : METOM. yKa3. K CaMOCTOATEIbHON paboTe 1Mo Iuc-
IUIUIMHE U1 CTY/AEHTOB arpOHOMHYECKOro (hakyibTeTa O4HOM (popMbl 0OyueHUs, 0OydaroUIUXCs 1O
mporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arporo4BOBEICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHoaorus npou3BoACTBA U NEepepadOTKU CEllb-
cKoxo3siicTBeHHOM nponykuuu] / coct. YUunsiera 10.3. ; FOxuo-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: HOxHo-Ypanbckuit ['AY, 2020 .— 27 c. —]Jloctyn u3 JIOKaJIbHON CETH
HNAD: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

6 @DOoHJ OLEHOYHBIX CPEACTB AJIsl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluy 00y4aoIMXCcs 1o
AUCHHILIAHE

Jlnist ycTaHOBIIEHHUSI COOTBETCTBUSI YPOBHSI MOATOTOBKM oOydwaromuxcs tpedoanusm ®I'OC BO
pa3paboTaH (OH]] OLIEHOYHBIX CPEJICTB AJIS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U IMIPOBEAECHUS IPOMEXKY-
TOYHOW aTTeCTalMu O0yYaromuXxcs No AucHuIuinHe. DOH OIIEHOUHBIX CPEICTB INpencTasiieH B [Ipuio-
KCHHHU.

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

OcHOBHasl U JIOTIOJIHUTENbHAs yyeOHas muTeparypa uMmeercst B Hayunoii 6uGnuoreke M 3JIeKTpOoH-
HoM uHpopmarmornHo-oopaszoBarenbHol cpeae PI'BOY BO FOxuo-Ypansckuii 'AY.

OcHoBHAA:

1. MukpoOuomnorus : yuebHoe nocodbue ans By3oB / P. I'. 'ocmanos, A. K. lNanuynnun, A. X. Bon-
KoB, A. N. U6parumoBa. — 4-e u3z., 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 goctymna: st aBTOpH3.
MOJIb30BATEIIECH.

2. Kazumupuenko, O. B. IIpaktukym mo mukpoouonoruu : yaeobnoe mocooue / O. B. Kazumup-
yenko, M. 0. Kotmsapuyk. — Cankr-IlerepOypr : Jlanp, 2020. — 124 c. — ISBN 978-5-8114-4261-4. —
Tekcr : AJIEKTPOHHBIN // Jlanpb : 3JICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:

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

3. CanurapHas MuKpoOuosiorus : yaeonoe mocoowue / P. I'. 'ocmanos, A. X. Bonkos, A. K. INanmyin-
muH, A. U. U6parumoBa. — 3-e u3g., crep. — Cankt-IlerepOypr : Jlanp, 2022. — 252 ¢. — ISBN 978-5-
8114-1094-1. — Texker : snexTpoHHbIH // JlaHp : 31ekTpoHHO-OMOMMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/212729 (mara oOpamenus: 26.04.2023). — Pexxum gocTyma: Ijsi aBTOpH3.
MOJIb30BATEIEH.

10




4. CanurapHas MUKpoOuosnorus [DneKTpoHHbIN pecypc]: yueOHoe mocobue / H.A. Oxeperosa,
A.®. JImutpues, B.FO. Mopo3oB u ap. ; DeaepanbHoe TocyaapCcTBEHHOE OIOHKETHOE 00pa3oBaTeIbHOE
yUpexkIeHHE BhICIIEro mpodeccnoHansHOro oopasoBanust CTaBpONOILCKHUN TOCYIaPCTBEHHBIN arpapHbIi
YHUBEPCUTET. - CraBponosb :Arpyc, 2014. - 180 C. - Pexum JOCTY-
na: http://biblioclub.ru/index.php?page=book&id=277428

JlonmosHUTENBHAS:

1 Kpatkuii cnoBapb MUKPOOMOJIOTHYECKUX, BUPYCOJIOTHUECKUX, UMMYHOJIOTHYECKUX U AIH-
300TOJIOTHYECKUX TepMHUHOB : cinoBapk / P. I'. 'ocmanos, H. M. Konsiues, A. A. HoBuukuii, P. X. PaBu-
noB. — Camnkr-IlerepOypr : Jlanp, 2022. — 304 ¢. — ISBN 978-5-8114-2413-9. — TekcT : 31IEKTpOH-
HbI# // Jlanb : snexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/209702 (mata
obpamienust: 26.04.2023). — Pexxum octymna: st aBTOPU3. MOIH30BATEICH.

2 Caxapoga, O. B. O6mass MUKpOOHOJIOTHS U 00111asi CAHUTapHasE MUKPOOHOJIOTHS : y4eOHOe
nocobue / O. B. Caxaposa, T. I'. CaxapoBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 224
c. — ISBN 978-5-8114-3798-6. — TekcT : 3nexkTpoHHbIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— 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 : yaeOHoe mocobue / C. A.
Psbuera, B. U. 'anuna, H. M. [1lanoBa. — 3-¢ u3na., 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 Ps6uesa, C. A. Mukpobuosorust MoJIoka ¥ MOJIOUHbIX TpoaykToB / C. A. Psbuesa, B. W.
l'anuna, H. M. [TanoBa. — 5-e u3x., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 192 c¢. — ISBN 978-5-
507-45229-3. — Tekct : saekTpoHHbI // Jlanp : snekTpoHHO-OMOMMoTeuyHas cucrtema. — URL:

https://e.lanbook.com/book/262502 (mata oOpamenus: 26.04.2023). — Pexxum noctyma: ajis aBTOpHU3.
MOJIb30BaTEIICH.

5 KoxeBnukoBa, O.H. Mukpobuomorust msica ¥ MSCHBIX MPOAYKTOB : y4deOHOe mocobue /
O.H. Koxesnukona, E.H. Crauenko ; CeBepo-KaBkaszckuii ¢enepanbHbiii yHHUBepcuTeT. — CTaBpOIOIbD :
Cesepo-Kaskaszckuit @enepanbubliii yauBepcuteT (CKOY), 2016. — 196 c. : un. — Pexxum gocrymna: mo
noxmnucke. — URL: http://biblioclub.ru/index.php?page=book&id=459065

6 Psbuea, C.A. MukpoOHUOJIOTHS MOJIOKa M MOJIOYHBIX MPOAYKTOB : ydeOHOe mocobue /
C.A. PabueBa, M.H. [1anoBa ; MunucrepctBo obpazoBanust u Hayku P®, Ceepo-Kapkasckuii ¢ene-
panbHblid yHUBepcuteT. — CtaBpononb : CeBepo-KaBkaszckuii @enepanbubiii yHuBepcuter (CKDY),

2017. - 220 C. : WJL. - Pexum JOCTyma: o MOJITHUCKE. -
URL.: http://biblioclub.ru/index.php?page=book&id=467286
7 IleryxoBa, E.B. MukpoOuosnoruss NHIIEBBIX TNPOU3BOACTB : ydeOHOe mocobue /

E.B. IleryxoBa, A.}O. Kperautikas, JI.O. Pxeunnkas ; @eaepanbHoe areHTCTBO 1Mo oOpa3oBaHuto, ['OY
BIIO KazaHckuil rocyqapcTBEHHBIM TexHosorndeckuil yHuepcuteT. — Kazanp : Kazanckuii HayudHO-
uccienoBaresbckuil TexHonornyeckui yausepeutrer (KHUTY), 2008. — 150 c. : un. — Pexxum gocryna:
o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=258992

8 Pecypchl nH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH «HTEepHET»,
Heo0XO0AUMblIe /1151 0CBOEHMSI JUCHHUIIIHHBI

Ennnoe okHO mocTyna K yaeOHO-MeTonuecKuM pa3padboTtkam https://roypray.pd
OBC «Jlanb» http://e.lanbook.com/

Yuupepcurerckas 6uomoreka ONLINE http://biblioclub.ru

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

b

9 Meroauyeckue yKa3aHUs JJIs 00y4AIOMIUXCS 110 OCBOEHUIO JUCIUIIMHBI

VY4ebHo-MeToIn4ecKkre pa3paboTku uMmetorcest B HayuHolt 6ubnuoreke u 31eKTpOHHOM nHpop-
MalnoHHO-o0pa3oBarensHO# cpene PI'BOY BO I0xuo-Ypansckmii [AY.
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1. Mukpobuonorusi [DIEKTPOHHBIA pecypc] : METOA. yKa3. K Jal. 3aHATUSAM [ CTYICHTOB
arpoHoMu4eckoro ¢akynbTeTa, 00yJaromuxcs 1o nporpaMMmamM OakajiaBpuaTa Mo HanpaBlIeHUSM MOATO-
toBkU: 35.03.03 Arpoxumus u arpomnouBoBenenue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHonOTHS MPOU3BOICTBA U MTEPEPAOOTKH CEINHCKOXO03SHCTBEHHON MPOAYKIMH] / cocT. YnHsie-
Ba 10.3. ; IOxHo-Ypansckuii 'AY, UHcTutyT arposkonorun .— Mmuacckoe: FOxHo-Ypanbckuil 'AY,
2020 .— 55 c. — Jloctyn u3 nokanpHOU cetn MAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp117.pdf

2. MukpoOuonorusi [DJIEKTPOHHBIH pecypc] : METOH. yKa3. K caMOCTOSTEIbHON paboTe 1o
JTUCIUTIIMHE [ CTYJIEHTOB arpOHOMHUYECKOTO (paKynbTeTa 0uHOM (HOpMBI O0yUEHHUSI, O0yJAFOIIMXCS 10
mporpamMmaM OakajaBpuaTa 1Mo HarpaieHusM moaroToBku: 35.03.03 Arpoxumusi U arporno4BOBEICHHE,
35.03.04 Arponomus, 35.03.05 CanoBozactso, 35.03.07 TexHoaorus npou3BoACTBA U NepepadOTKU CEllb-
cKkoxo3siicTBeHHOM npoaykuuu] / coct. YUunsiera 10.3. ; FOxno-Ypansckuii 'AY, UHCTUTYT arposkosio-
run .— Muacckoe: FOxHo-VYpansckuii I'AY, 2020 .— 27 c. — Jloctyn u3 nokansHoW cetu MAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

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

4. MukpoOHOIOrUs : METOJAWYECKHE YKa3aHHs K JIaDOpaTOPHBIM 3aHATUAM [IpeaHa3HAYEeHbI
CTYJCHTaM arpOHOMHUYECKOT0 (pakyabTeTa 04HOM (POpMBI O0yUEHUS MPU H3YyYSCHUH TUCIUILUINHBI «MHK-
pobuomnorus» mo HanpasiaeHUo moArotoBku 35.03.03 ArpoxuMus U arporno4yBoBefieHHe] / cOCTaBUTEh
Yunsesa 0. 3. ; FOxno-Ypansckuit ['AY, UHcTutyT arposkonioruu. - Muacckoe: FOxHo-Ypanbckuit
T'AY, 2021. - 43 c. http://nb.sursau.ru:8080/localdocs/iae/kpsxpl121.pdf

10 HNudopmanuoHHble TEXHOJOTHH, HCIOJIb3yeMble IPH OCYLIeCTBJIEHNH 00pPa30BaTeIbHOTO
npoiuecca no JMCUMILUINHE, BKJIKYAs MepeYyeHb NPOrpaMMHOro odecrevyeHust u
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

[lepeyeHp NMMIIEH3MOHHOTO MPOrPAaMMHOTO obecrieueHusl. PEeKBU3UTHI MOATBEPKIAIONIETO JTOKY-
MEHTa:

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

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuieH3uoHHbII
noroop Ne 11353/409/44 ot 25.12.2018 r.

3. Autuupyc Kaspersky Endpoint Security nis 6uzneca, JInneH3noHHbII 10r0oBOp Ne
64/44/5A/22 ot 13.10.2022

11 MarepuajbHO-TeXHHYeCKasi 0a3a, He00OX0oAUMAas J1JIs1 OCYlIeCTBJIeHUsI 00Pa30BaTEJIbHOI0
npouecca no JMCUMIUINHE

Y4yeOHble ayIMTOPUN IJI MPOBEACHUA 3aHATHI, MPEIYCMOTPEHHbIX MPOrpaMMoOii, OCHAIEH-
Hble 000PY/I0BAaHUEM U TeXHHUYECKMMHU CPeACTBAMHU 00y4YeHUs
1. JlabopaTopust mukpoobuonorun u ¢usuonioruu pacrenuid Ne 204, ocHamieHHas 000pydOBaHUEM
JUISL IPOBEICHUS TaOOPAaTOPHBIX 3aHATHH.
2. YueOHas aymuTopusi I MPOBEACHUS 3aHATHH JekuuoHHoro tuma Ne 217, 202, ocHamieHHbIE
MYJIbTUMEAUHHBIM 000pYTOBAaHUEM: KOMITBIOTED, BUACOIPOEKTOP.

IoMemeHus AJ1s1 CAMOCTOATENIbHOM PadoThI 00yUAKOIIMXCS
1. [Tomemenuss I8 CaMOCTOSITENIBHOM ~ paboThl  oOywaromuxcs — ayautopuss  Ne 111a,
108, ocHallleHHbIE KOMITBIOTEPHOU TEXHUKOMN C MOJIKIIOYEHUEM K ceTU «HTEepHET».

IlepeyeHb 000py10BaAHUS M TEXHUYECKHUX CPEACTB 00yYeHU:

1. Muxpockon XS 90.
2. Becs BJITD-150.
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SRR LW

Mukpockon «buonam» JI-12.

Cymmunpaenii mkad HIC-80 (kamepa HEpK.).

Tepmomrar TC-1/80.

XonoauibHUK «CaparoB-451».

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

[IIxad BBITSKHON METAILI-CTEKIIO.

O6myuarens OBHII 1x30 HacTeHHO-TTOTONOYHBIN |-7TaMITOBEIH.
O Crepunuzarop naposoit BK-30-01 T3MO.
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IMPHJIO)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH ¥ ITPOBEICHUS TIPOMEKYTOUHOMN aTTeCTaluU
o0yJaromuxcs
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1.

KomnereHnuu 1 ux MHAUKATOPHI, (hopMHUpYyeMble B polecce OCBOEHUS AU CHUIIMHBI

OIIK-1. CriocobeH pemath TUIIOBBIE 3a/1a4i TPO(ECCHOHATLHON ESITEIbHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEH-
HBIX HayK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH.

Kon u nHaumenoBanue ®opmupyemsie 3YH
HanmeHnoBanue
HHIUKATOPA JOCTIKCHHUS OICHOUHLIX ChEICTS
KOMITICTEHIIUU 3HAHUS YMEHHUS HaBBIKU P
NJI-1onk-1 OO6yuarouuiics nokeH | OOyyaromuics nowken | OOydarommiicss  10JKeH | Tekymias aTTeCTalys:
Hcnonb3yeT OCHOBHBIE 3a- | 3HaTh:  OCHOBHBIE  3aKOHBI | YMETh: HCIHOJIB30BaTh OC- | BIAJCTh: - OTHYET MO J1a6OPATOPHOH
KOHbl ~ CCTECTBCHHOHAYY- | €CTECTBEHHOHAYYHBIX JHMCIH- | HOBHBIC 32KOHBI M MOHATHS | METOJAMHU TIPUTOTOBICHUS | pagore;
e 2
HbIX JHUCUMIUIMH Il pe- | IUIMH, SIBJICHUW M IPOLECCOB, | ECTECTBEHHO-HAYUHBIX JIMC- | IPENAPATOB U MUKPOCKO-  TecTHpOBAHUE

IIeHWs] CTaHAAapTHBIX  3a-
a4 B 00JIaCTH arpol’KoJIo-
TMM, arpOXMMHH M arpo-
MMOYBOBEJICHUS C MPUMEHE-
HUEM  UH(POPMALMOHHO-

B TOM H4YHUCIIC CUCTCMATHUKY,
MOP(OJIOTHI0 MHKPOOPTaHU3-

MOB; TTOYBEHHBIX MHKpPOOpPTa-
Hu3MmoB (b1.0.22-3.1)

IUIUIMH B MPO(eccCHOoHalIb-
HOW AESATENbHOCTH C TIpUMe-
HEHUEM UH(POPMALTHOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIO-
TUH, YOPaBJISITh MHUKPOOHO-

M

(b1.0.22-H.1)

[IpomexxyTouHast arrecra-
s
- 9K3aMeH

KOMMYHHUKAIIMUOHHBIX TCX- JIOTHYECKOH AKTUBHOCTBIO
HOJIOTUH MOYBBI
(b1.0.22-V.1)
OIIK-5. Cioco0eH K y4acTHIO B TPOBEICHUH SKCIIEPUMEHTABHBIX UCCIICIOBAHUN B MPOPECCHOHATBHON NeATeIhHOCTH.
Kon u HaumenoBanue ®opmupyemsie 3YH
MHJKATOpA JOCTIDKEHIS KOM- HauMenoBaHme O1eHOUHBIX
CPEICTB
HETCHIUH 3HAHUS YMEHHUS HaBbIKU
NJI-1onk-s OO6yuaronuiics nomwkeH | OO0yyaromuiics nomwkeH | OOyuatommiicss non- | Tekymias arrecranus:
[TpoBoaut nabopaTopHbIE | 3HATH: YMETh: AaHaTU3UPOBATh JaH- | )KEH BIAJICTh: - oT4eT mo JnaboparopHOI
aHaJIM3bl OOPA3IOB MOYB, pac- | METOAbI U3YYEHHUsI KaueCTBEH- | Hble  MUKPOOHMOJIOTHMYECKOro | METoJlaMu ofpezene- | pabore;
TEHUH U ynoOpeHui HOTO M KOJIMYECTBEHHOTO CO- | aHaJM3a MOYB, paCTEHUN HUSl COCTaBa MHUKpO- | - TECTUPOBAHHE.
cTaBa MukpoopranusMoB | (b1.0.22-Y.2) OpPraHu3MOB U UX aK-
(b1.0.22-3.2) TUBHOCTH IIpomexxyrounass  arrecra-
(b1.0.22-H.2) s
- DK3aMeH
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2. Iloka3aTeu, KpUTEPHH U MIKAJIA OLEHNBAHUSA NHAUKATOPOB J10CTHKEHUSI KOMIIETEeH U

[NTokazaTenn Kputepun u 1mkasna olieHUBaHUS Pe3yabTaToOB 00yUYEHHUS MO JUCLIUTUINHE
OLICHUBAHHUS B B B
(DopMupyeMbie HenocraTounsbiii JlocTaTouHbIi Cpennuit Bricokuii
3VH) YPOBEHB YPOBEHb YpOBEHb YpOBEHb
b1.0.22-3.1 OO6yuarommiicss He 3HaeT | OOyuarommiicss cimabo 3HaeT | OOyvarommiicss 3HaeT  MeToasl | OOyuaromuiics 3HaeT MmpaBuia U
OCHOBHBIX 3aKOHOB €CTE- | OCHOBHbIC 3aKOHBI €CTECTBEH- | IPUMEHEHHUS] OCHOBHBIX 3aKOHOB | METO/bI MPUMEHEHHS] OCHOBHBIX
CTBEHHO-HAay4YHbIX JUCIH- | HO-HAYYHBIX JUCHUIUINH, SB- | €CTECTBEHHO-HAYYHBIX MUCLUIUINH | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IUIMH, SIBJICHUH M TIPOLEC- | JIGHUH M MPOLECCOB, HA KOTO- | C HE3HAYUTEIbHBIMU OIIMOKAMU M | JUCUMIUIMH HA UX MEPECEUCHUHU
COB TpH pEUICHWH CTaH- | ppIX OCHOBAHBl HPUHIHUIBI | OTACIBEHBIME ITpoOeIaMu c TpeOyeMoil CTENEeHbIO IOJHO-
JTapTHBIX 3a1ad4 B 00nacTu | AeWCTBUS OOBEKTOB mpodec- Thl U TOYHOCTH
arpodKOJIOTUH, AarpOXUMHU | CHOHAIBHON IESTEIbHOCTH
U arporo4YBOBECHHUS
b1.0.22-3.2 | Ob6yuatoummiicas He 3Haer | OOyuarommiics cnabo ocHOB- | OOyyaromuiicss 3HaeT OCHOBHBIE | OOydaronuiics 3HaeT NpaBuiIa U
OCHOBHBIX METOJIOB HM3y4Ye- | HhIe METOABI ONpPEAETCHUS | METOABI ONpPECNCHNUs KauyeCTBEH- | METOIBl ~ OCHOBHBIE — METOJIBI
HUS KAueCTBEHHOTO U KO- | KAYECTBEHHOIO UM  KOJIMYE- | HOTO M KOJIMYECTBEHHOTO COCTaBa | OMpEAETICHUS KayeCTBEHHOTO W
JMYECTBEHHOTO COCTaBa | CTBEHHOTO COCTaBa MHKPOOp- | MUKPOOPTAHU3MOB C  HE3HAYH- | KOJIMYECTBEHHOTO COCTaBa MUK-
MHUKPOOPIaHU3MOB TaHN3MOB TEJIbHBIMUA OIIMOKAMHU M OTJAENb- | POOPTaHU3MOB ¢  TpeOyeMoii
HBIMH IIpo0esamMu CTENEHBIO TOJHOTHI M TOYHOCTH
b1.0.22-Y.1 | Ob6yuarommiics He ymeer | OOyuarommiics crnabo ymeer | OOyuarommiics ymeeT omnuchiBaTh | OOyJaromuiicss yMeeT OIHCHI-

UCTIONIB30BaTh  OCHOBHBIE
3aKOHBl M TIOHSTHUSA €CTe-
CTBEHHO-HAay4YHBIX JIUCIIH-
IUIMH B MPO(eCcCHOHATBHON
JEATeNbHOCTH

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

HNOHATHHHYI0O M MaTeMaTHYECKYIO
KapTUHY SBJICHUM, BO3HUKAIOIINX
Ha IIEPECEYCHHHM ECTECTBEHHO-
HAy4yHbIX IUCLUIUIMH C HE3HAuu-
TENbHBIMU 3aTPYJHCHUSIMHU

BaTh MOHATUIHYIO U MaTeMaTH-
YECKYI0 KApTUHY SIBJICHUH, BO3-
HUKAIOIIUX Ha TEepecedeHUH
€CTECTBEHHO-HAYYHbIX  JUCIIH-
IUIMH U yMEET YIpPaBIATb MHUK-
POOHOIOTUYECKON aKTUBHOCTHIO
MTOYBBI
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b1.0.22-YV .2

OOyuaronuiics He yMmeer
aHAJIM3UPOBATh JTaHHBIE
MHUKPOOHOIOTHYECKOTO
aHaJv3a MoYB, PaCTEHUM

OOyuaromumiics cnabo ymeer
aHAIM3UPOBATh JaHHBIC MHK-
pPOOHOJIOTHYECKOTO  aHaM3a
MOYB, PACTEHHI

OOyuaromuiics yMeeT aHaJIM3UpPO-
BaTh JIaHHBIE MHKpPOOMOJIOTHYE-
CKOTO aHajii3a I0YB, PACTCHUH C
HE3HAUUTENBHBIMU  3aTPYIHCHUS-
MU

OOyuaromuiicss ymeeT aHaJIu3u-
pOBaTh JaHHbIE MUKPOOHOJIOTH-
YeCKOro aHaju3a IO0YB, pacre-
HUU ¢ TpeOyeMol CTENeHbIO
MOJTHOTHI ¥ TOYHOCTHU

b1.0.22-H.1

OOyuaromuiicsi He BIaAceT
MeTogaMu HpI/II‘OTOB.HeHI/ISI
MpernapaToB M MHKPOCKO-
TN

OO6yuatromuiics ciabo BiaaeeT
MeToAaMu HpI/IFOTOBJIeHI/ISI
IpernapaToB U MUKPOCKOITHH

OO0yuarommiics BiIaJeeT METOJaMu
HPUTOTOBJICHUS IIPENAapaToOB U
MHUKPOCKOITMH ¢ HE3HAYUTEIIbHbI-
MH 3aTPyIHEHUSIMU

OO0yuaromumiics BiIaeeT MEeTOo-

JlaM{ [IPUTOTOBJICHUS IIpenapa-

TOB U MUKPOCKOITHH ¢ TpeOye-

MOM CTEIEHBIO IIOJIHOTHI U TOY-
HOCTH

b1.0.22-H.2

OOyuvaromumiics HE BIajeeT
METOaMH OTpeieIeHUs
COCTaBa MHUKPOOPTaHU3MOB
M UX aKTUBHOCTH

OOyuaromuiics c1abo BiageeT
METOJIaMH OTPEICITICHHUS CO-
CTaBa MUKPOOPTIaHU3MOB H UX
AKTHBHOCTH

OOygaromumiicst BIageeT METo1aMu

OIpEe/ICTICHUS COCTaBa MUKPOOpPTa-

HU3MOB U MX aKTHBHOCTH C HE3HA-
YUTEILHBIME 3aTPYAHCHUSIMU

OOyyaromumiicst BIageeT METo-
JIAMU OTIPEICIICHUS] COCTaBa
MUKpPOOPTaHU3MOB U UX aKTHB-
HOCTH C TpeOyeMOH CTETICHBIO
MOJIHOTHI 1 TOYHOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUS U (MJIM) HHbIE MATEePHAJIbI, HEO0X0AMMBbIE 1JIs1 OLEHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, CGOPMHPOBAHHBIX B MpoLecce
OCBOCHHS JHCIHHUILINHEI

TunoBble KOHTPOJIbHBIE 3aJaHUSI U MaTepHalibl, HEOOXOAUMBIE JJIsl OLICHKH 3HAHUM, YMEHUI U
HABBIKOB, COJIEPKATCSA B YI1€OHO-METOMUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1. MukpoOuosiorusi [DJIEKTPOHHBIN pecypc] : METOMA. yKa3. K J1al. 3aHATHUSIM [[JIs1 CTYJEHTOB
arpOHOMHUYECKOro (akysabTeTa, 00yJarommxcs Mo mporpaMmaM OakajaBpuaTa Mo HAIpPaBICHUSM IOA-
rotoBku: 35.03.03 Arpoxummsi u arpomnouBoBencnue, 35.03.04 Arponomus, 35.03.05 CanmoBoacTso,
35.03.07 TexHoyorust MPOU3BOJCTBA U MEPEPAOOTKH CENbCKOXO3SMCTBEHHON MpoayKiuu] / coct. Yu-
HseBa 10.3. ; FOxHo-Ypansckuit 'AY, UuctutyT arposkonorun .— Mmuacckoe: HOxHO-Ypanbckuii
Ay, 2020 — 55 c. - Hoctyn u3 JIOKaJIbHOU ceTu HNAD :
http://nb.sursau.ru:8080/localdocs/iae/kpsxpl17.pdf

2. Muxkpobuonorus [DIeKTpOHHBIH pecypc] : METOA. yKa3. K CaMOCTOSITeNbHOW paboTe 1o
JTUCITUTIIMHE [ CTYACHTOB arpOHOMHYECKOTo (aKyabTeTa O9HON (POpMBI 00yUeHHUsI, 00yUJaIOIIHXCS
1o mporpammamM OaxajiaBprara Mo HampaieHUsM NoArotoBku: 35.03.03 Arpoxumus U arporoyBoBe-
nenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso, 35.03.07 TexHomorus mpou3BOJACTBA U Tepepa-
OOTKH CeThCKOXO03KiCTBEHHOM mpoaykiuu] / coct. Unnsera FO.3. ; KOxHo-Ypanbckuit TAY, UHcTHTYyT
arposkoisioruu .— Mmuacckoe: FOxno-Ypanbckuiit 'AY, 2020 .— 27 c. — JlocTyn U3 JOKaJIbHOW CeTH
HAD : http://nb.sursau.ru:8080/localdocs/iae/kpsxp118.pdf

3.  MukpoOuonorus : METOAUYECKHE YKa3aHUS K JIaDOpAaTOPHBIM 3aHSATHSIM
[mpenHa3HayeHbl CTYACHTaM arpoOHOMHUYECKOro (hakyiabTeTa OYyHOM (HOpMBI OOyUEeHHS
IPU U3YUYCHHUH JUCHUIUIUHBI « MHUKPOOHOJIOTHS» TI0 HarpaBiieHUIo moaroToBku 35.03.03
Arpoxumusi u arpornouBoBesieHue] / cocraButenb Yunsgenra 0. 3. ; FOxHo-Ypanbckuii
I'AY, UuctutyT arposkosoruu. - Muacckoe: HOxHo-Ypansckuit ['AY, 2021. - 43 c.
http://nb.sursau.ru:8080/localdocs/iae/kpsxp121.pdf

4. MeToauveckne MaTepPHAJIbI, ONIpeeJIA0NIIUe MPOHeIyPbl OlCHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJILHOCTH, XapaKTePU3YIIUX chOPMHUPOBAHHOCTH
KOMIIeTeHI M

B nmanHOM paznene METOAMYECKUE MaTEpHUalbl, ONPEACTAIONIME TPOLEAYPhl OLICHUBAHUS 3HA-
HHI, YMEHUM, HABBIKOB M(MJIM) OMbITA JEATEIBHOCTH, MO AUCHUILINHE «be30MmacHOCTh KU3HEAEATEIb-
HOCTHU», HpI/IBe,Z[GHBI HpI/IMeHI/ITeHBHO K Ka)KI[OMy n3 I/ICHOJII:3yeMBIX BHUI0OB TeKyIJ_IeFO KOHTpOJ’IH ycne—
BAa€MOCTH U MMPOMEKYTOUHOU aTTEeCTAIUN 00YJIarOIIUXCI.

4.1. OueHo4Hble cpeacTBa IS IPOBEICHNS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH, B TOM
YucJie B Ipouecce NPaKTHYeCKO MOAT0TOBKH

4.1.1. OuenuBanue oT4eTa 10 J1abopaTopHOU paboTe

OtyeT o 1abopaTopHO PabOTE UCTIOIB3YETCS IS OIICHKHA KaueCcTBa OCBOCHHS 00yUJatOIUMCS
OCHOBHOH IpodeccHOHATBHON 00pa30BaTEIbHON MPOrpaMMBl MO0 OTAEIBHBIM TeMaM TUCHHUILTHHBL. Co-
nep>kanue u Gopma otyera 1mo JadopaTOpPHBIM paboTaM MPUBOIUTCS B METOJUYECKUX YKa3aHHUAX K Jia-
6oparopHbM padoram (1. 3 ®OC). Conepxanue oT4eTa U KPUTEPHU OLICHKH OTueTa (Tabi.) J0BOAATCS
710 CBEIICHUS 0OYJaIONINXCsl B HAYaJIe 3aHITHH.

No OLleHOYHBIE CPEJICTBA

TunoBsle KOHTPOJBHBIE 3aJaHKs M (MJIM) UHBIE MaTepuaisl, Heooxoau- | Ko u HanMeHoBaHue
MbI€ JJIS OLICHKU 3HAaHUM, yMEHUI, HABBIKOB U (UJIM) OMbITA JEATEIbHO- | HMHAMKATOPA KOMIIC-
CTH, XapaKTEePU3YIONUX CHOPMUPOBAHHOCTH KOMITETCHIIMI B TIpoliecce TCHIUH

OCBOCHUS JUCUUILIUHBI
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1. | 1. B 4em pas3ianumsi B CTPOCHHH KJICTOYHON CTEHKH Yy TPaMITOJIONKH- W/I-1ork-1
TEJBHBIX U TPaMOTPHILIATENILHBIX OaKkTepuii? Hcnonk3yer  ocHOB-

2. B 4eM COCTOHMT TeOpeTHYECKasi OCHOBAa METOJa OKpacku Oakrepumii | HPIC  3aKOHBL - €CTe-
o ['pammy? CTBCHHOHAYYHBIX

. UCHUIUIMH ISl pe-
3. B ueM cocTouT OCHOBa METO/IOB BBISBIICHHS CTIOp Y OakTepuii? JUCH AP

4K 5 oo LICHUS CTaHJIapPTHBIX
. Kakue BkiroueHus xapakTepHsl Uit OaKTepHii? 3amaq B OONACTH ar-

POPKOJIOTHH,  arpo-
XUMHH ¥ arporo4Bo-
BCACHUA C TPUMCHC-
HUeM  uH(opMaiu-

OHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI
2. | 1. OcHoBHBIE paBuUiIa TEXHUKH Oe30macHOCTH Ipu padore ¢ mukpo- | MJ-1lonk-s
OpraHu3MaMH. [IpoBomutr  mabopa-
2. Bunsl 000pynoBaHusi, IPUMEHIEMOTO B MUKPOOHOJIOTHYECKOH Jla- | TOpPHBIE aHaJIU3bl 00-
6opaTopuu. pas3loB IO4YB, pacTe-
3. MeToauKu MPUTOTOBIICHHS IPETIAPATOB «BUCSIYAsS» U «Pa3AaBlICH- | HUU U yooOpeHuit

Has» KarlJid.

4. OcHoBHbBIE MOpdOTIOTHYECKUE THITHI OakTepuil. Mcronb3oBanme
MOp(}OIOrHYecKOl XapaKTEPUCTUKH B UACHTUPHUKAIIUU MUKPOOP-
raan3MoB. Cucrema kiaccupuKaluu MUKpOOPraHu3MoB 1o bep-
JOKH.

OTueT OlIEHNUBAETCS OLIEHKOM «3auTeHO», «HE 3auTeHO». OLeHKa «3a4TeHO» CTaBUTCS 00ydaro-
muMcest, ypoBeHb 3YH, KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBJIEHHBIM ISl MOJOKHUTEIBbHBIX
OILICHOK («OTIUYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO»). OlleHKa 00BABISETCS 00yJarOIIeMycsl HETo-
CPEIICTBEHHO I0CIIE CIaYu OTYETA.

IlIkana Kpurepun oneHuBanus

- N3JI0)KEHUE MaTepraa JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

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

TPOJIbHBIC BOIIPOCHI;

- YMEHHE OIUCHIBATH N3yYaeMblIe SIBJICHUS U MIPOLIECCHI;

- YMCHHUC IMPOBOAUTH U OICHUBATDL PC3YJIbTATLL H3MepeHHI>'I;
- CIIOCOOHOCTH pa3penIaTh KOHKPETHBIE CUTYalUH (JIOMyCKaeTcsl HAININE Ma-
JIO3HAYNATENLHBIX OMIMOOK HIIN HCAOCTATOYHO ITOJIHOC PACKPBITHC COACPIKA-
HHSI BOIIPOCA WJIM HOTPEIIHOCTh HEMPUHIMITHAIBHOTO XapaKTepa B OTBETE Ha
BOIIPOCHI).

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHWM; JTOMYIICHBI OIIMOKH B
OTIpeICTICHUH TOHSATUI U ONMUCAHUH U3YYaeMBbIX SIBIICHUU W TIPOIIECCOB, UCKa-
OreHKa «HE 3a4TCHO» | )KEH WX CMBICII, He MPABUIHLHO OIICHUBAIOTCS PE3YJIbTaThl H3MEPEHUI;

- HE3HaHHWE OCHOBHOI'O MaTepHuasia Y4eOHOH MpOorpaMMBbl, JTOMYCKAIOTCS TPYy-
Oble OIIMOKHK B U3I0KECHHH.

4.1.2. TectupoBanue

TecTupoBaHue UCTONB3YETCS IJI OLIEHKU KauecTBa OCBOCHHS 00Yy4aroIIMMCs OCHOBHOM mpodec-
CHOHAJILHOW 00pa30BaTEeIbHOM MPOrpaMMBI TIO OTIEIBHBIM TEMaM WIIU pa3jeliaM IUCHUIUIHHBL. Tect
MpeICTaBIsIeT cOO0N KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJJaHUi, TO3BOJISIONIMMI YIPOCTUTH MPOLEYPY
M3MEpeHUs 3HaHUH M yMEHU# oOydaronuxcs. O0yJaronmMcst BbIIAIOTCSl TECTOBbIE 3a7aHus ¢ (hopMy-
JUPOBKON BOIIPOCOB U MPEAJIOKEHHUEM BBIOPATh OJMH MPABHJIBHBIM OTBET M3 HECKOJIbKUX BapHAHTOB
OTBETOB.
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OneHouHble CpPEACTBA

TunoBbie KOHTPONBHBIC 3a/JaHUS U (UJTM) UHBIE MaTEPHUAIIbI, HEOOXOTH-

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

CTH, XapaKTepU3YIOIINX C(HOPMUPOBAHHOCTH KOMIIETCHIIUN B TIPOIECCE
OCBOEHUS TUCHMIIINHEI

Kon n HaumeHoBaHue
WHJUKAaTOpa KoMIe-
TEHIUNA

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

1. 6akTepun

2. BUPYCHI

3. IPUOHBI

4. mpocreimue

2) BriepBbie yBHIe]1 OAKTEPHH:

1. A.B. JIeBenryk

2. JI. Tlactep

3. . . MeunukoB

4. P. Kox

3) baktepun, nuTarommecss 3a CYET rOTOBBIX OPraHUYECKUX COEIIUHE-
HU:

1. ayToTpodbr

2. reTepoTpodbI

3. mapa3uThl

4. parouuThr

4) bakTepuu, UCMOIB3YIOLIUE JJIs1 TOCTPOEHUS CBOMX KJIETOK THOKCHU]L
yIJIepoJia v ApYrue OpraHudeckrue COeTMHEHUS:

1. retepoTpods

2. mapa3uThl

3. aroruTs

4. ayToTpo(bI

5) Hutpudunmpyromnme 6akTepuu sSBISIOTCS:

1. omurorpoamu

2. (harorutamu

3. ayrorpodamu

4. rereporpodamu

6) OCHOBHBIM pPETYJIATOPOM IMOCTYIJIEHUS OPraHUYECKHX BELIECTB B
KJIETKY SIBJISIETCS:

1. muTomnazMarudeckas MmemOpana

2. 9Apo

3. XJIOpOIIACThI

4. mna3sMuabl

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

1. me30dus

2. ICUXpOQHIIBI

3. TepMoQuUITBI

4. canpoputsel

8) MukpoopraHu3mMbl OJHOTO BUJA WIM IMOJBHAA, BIPAllIECHHbIC B Jia-
OOpaTOPHBIX YCIIOBUSX HA UCKYCCTBEHHBIX MUTATEIBHBIX CPENAX:

1. ynucras KynapTypa

2. cMelIaHHas KyJlbTypa

3. KJIOH

4. mramm

9) Mukpoopraiu3mbl IOYBbI, CIIOCOOHBIE MOJy4aTh HEOOXOUMYI0 UM

NJI-1onk-1
Hcnone3yer OCHOB-
HbIC 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
TUCIUIUIMH JJI1  pe-
HICHUST CTaHIAPTHBIX
3amay B oOJylacTH ar-
pPOJKOJIOTHH,  arpo-
XUMHUH U arporoyBO-
BEJICHUS C TPUMCHE-
HUeM  uH}opMaiu-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH.
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SHEPTHUIO OT OKUCIICHUSI MUHEPAJIbHBIX COSTUHEHHI:
1. omurotpodsr

2. canpouThI

3. aBTOXTOHBI

4. aBTOTPOdBI

10) OcHoBHBIMU (hopMamMu OaKTepuil SIBISIOTCS:
1. Kokkn

2. [Tanouku

3. CiupoxeTsl

4. T'pubbI

5. Pukkercun

1) OGpabarbiBaHrEe Ma3Kka XPOMOBOW KHCIOTOM, KapOOJOBBIM (hyKCH-
HoM [Iuns u okpammBaHie METUICHOBBIM CUHUM XapaKTEepHO IS
1. metona Uledpdepa-Dynrona

2. meTona Memiepa

3. meToga MypoMiieBa

4. metona Pomanosckoro-I' mMm3a

2) Kakue MeTonbl okpacku Bbl vcnionb3yere AJis BBISIBICHMSI KaICyl:
1.Ayecku(Oxenikn)

2 Ilnnp-Hunbcena

3.T'ucca

4. PomanoBckoro-I'mum3a

5.Heiiccepa

3) Llenb uxcaryy Ma3KoB:

1. ITpukpemienne Ma3ka K CTEKITY

2. bezonacHOCTh

3. YBenuueHue KOHLEHTPAui MUKPOOPTaHNU3MOB

4. TloBblIEHNE ONTUYECKON INIOTHOCTH

5. BrisiBIIeHHE BKIIOUEHUN

4) ITpocTbie METO/IBI OKPACKH MO3BOJISIIOT:

1. BbisiBUTH 000104KY

2. U3yuuthb popmy MuKpoOOB

3. OkpacuThb Kancymiy

4. I3yduTh CTPYKTYpY OaKTEpUATHHON KIETKH

5. OKpacuTh XI'yTUKH

5) CnocoOGHOCTh TPaMITONIOKHUTEIBHBIX OAaKTEpUH OKpaIIuBaThCS B
CUHE-(DHOIETOBBIN 1IBET 3aBUCHT OT:

1. Hanuuus yriieBoaoB

2. CBOHCTB NENTUIOITIMKAaHA B3aUMOAEHCTBOBATh C KPacKou

3. Hamuuwms LITM

4. Hanuuus TeX0EBBIX KHCIIOT

5. TonIUHBI CTEHKU

W/-1onks
[IpoBomutr  mabopa-
TOpPHBIC aHAJM3BI 00-
pasloB TO4YB, pacTe-
HUH 1 yIo0peHuii.

ITo pe3ynbraram Tecta 00y4aroImeMycsl BBICTABIISETCS OLEHKA «OTIMYHO», «XOPOILIO0», «yI0BJe-

TBOPUTCIIBHO» UJIN «HCYAOBJICTBOPHUTCILHO>.

Kpurepun onennBanus otBeTa (Tab.) JOBOJATCS IO CBEICHUS OOYYaIOIMMUXCs 0 Hadayla TECTH-

poBanusi. Pe3ynbraT TecTupoBaHus 00BIBISAETCS 00yJaloUIeMyCsl HEOCPEICTBEHHO MOCIIE €ro CAAYH.

Mkana Kpurepun onenuBanuns
(% npaBUJIbLHBIX OTBETOB)
OneHka 5 (OTJIHMYHO) 80-100
Onuenka 4 (xopomio) 70-79
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K
Mxana pUTEpPUM OlleHMBAHUS
(% npaBHJIbHBIX OTBETOB)
Ornenka 3 (yI0BIETBOPHUTEIHHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) Menee 50

4.1.3. YCTHBINA OTBET

VYCTHBIN OTBET MPOBOAMTCS AJII KOHTPOJISI YCBOGHHUS CTYJEHTOM 00pa30BaTeNbHOM MpOrpaMMbl
o pazaenam 1, 2 AUCHMILTUHBI, OPTaHU3YETCS KaK yuyeOHOe 3aHSATHE B BHJIE COOECEeIOBAaHUS MPEIoia-
Barels ¢ OOydaromuMucs. Bompockl K 3aHATHIO M3JI0KEHBI B: MHKpOOHOJIOTHS [DJIEKTPOHHBIA pe-
cypc] : MeToA. yka3. K CaMOCTOSTEIbHOW padoTe MO MUCHUIUIMHE [IUIsl CTYyJEHTOB arpOHOMHUYECKOTO
(dakynpTera ouHON (PopMbI 0O0yUeHHsI, O0yUarOIIMXCS 1O MporpaMMaM OakasilaBprara 1o HalpaBiICHUSIM
noarotoBku: 35.03.03 Arpoxumus u arponouyBoBegenue, 35.03.04 Arponomus, 35.03.05 CanoBoactso,
35.03.07 TexHomOTHSI MPOU3BOJICTBA M TIEPEPAOOTKH CEIBbCKOXO3IMCTBEHHOW NpoayKiuu] / coct. Yn-
Hsesa 10.3. ; FOxno-Ypansckuii ['AY, UHcTuTyT arposkonorun .— Muacckoe: HOxxHO-Y panbckuit
TAY, 2020 — 27 C. — Moctyn u3 JIOKaJIbHOH ceTH HNAD
: http://nb.sursau.ru:8080/localdocs/iae/kpsxpl18.pdf

OTBET OLIEHUBAETCS OLIEHKON KaK «3a4TEHO» UJIA «HE 3aUTEHO».
Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJCHUS CTYJIEHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBIISICTCS CTYJICHTY HEIIOCPEICTBEHHO I1OCIIE YCTHOT'O OTBETA.

HIkana Kpurepun oueHuBanus

- CTYZICHT IIOJTHO YCBOMJI Y4eOHBIN MaTepua;

- TPOSIBJISIET HAaBBIKM aHaln3a, O00OOIIEHHS, KPUTUYECKOTO OCMBICICHUS U
BOCTIPUATHS HH(POPMALINY;

- Marepuan U3JI0KEH TPaMOTHO, B OMpPEIEICHHOMN JIOTMYECKOW IMOCIeq0Ba-
TCJIIbHOCTH, TOYHO UCTIOJIB3YCTCA TCPMUHOJIOTHA,

OrneHka «3a4TeHO» - MOKAa3aHO YMEHME WILIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS KOHKPET-
HBIMU [TPUMEPaMU, MPUMEHSATh UX B HOBOW CUTYaIluy;

- IPOJIEMOHCTPUPOBaHa C(HOPMUPOBAHHOCTh M YCTOWYMBOCTH KOMITETCHLIUH,
YMEHHI U HABBIKOB;

- MOT'yT 6I>ITB AONYIICHBI OAHA-ABC HCTOYHOCTH IIPH OCBCIICHUU BTOPOCTC-
MIEHHBIX BOIIPOCOB.

- HE pacKphITO OCHOBHOE CO/IEpPIKaHUE YIeOHOTO MaTepHara;

- OOHapyKEeHO HE3HAHWE WM HeTIOHMMaHUe OObIeH, Win Hanbolee BaKHON
YacTH y4eOHOTO Marepuaa;

OneHka «He 3a4TCHO» | - MOIMYIICHBI OMTUOKU B ONPENEICHUH MOHSATHH, IPU HCIOIb30BAHUN TEPMU-
HOJIOTHH, KOTOPBIC HE MCIIPABIICHBI ITOCIIC HECKOJIBKUX HABOISIINX BOIIPOCOB;

- He c(hopMHPOBAHBI KOMITETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIUE 3HAHUS,
YMEHUS ¥ HABBIKH.

4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA JIs1 MPOBEIEHUS NMPOMEKYTOUYHOM
arrecTaluu

4.2.1. 3aueT He MPeAYCMOTPEH y4eOHBIM TJIAHOM

4.2.2. Dx3aMeH

DK3aMeH IBIAETCS (1)OpMOI71 OLCHKHN Kadye€CTBa OCBOCHHUIA O6yanOH_[I/IMCSI OCHOBHOM HpO(l)eCCI/IO—
HaJILHOU O6paSOBaTeJTI)HOI71 IIporpaMMBbl IO pa3aciaM JUCHOUILINHBIL. ITo pe3yiabTaTaM 3K3aMCcHa 06yqa—
IOIECMYCS BBICTABJISICTCSL OLICHKA «OTIIMYHO», «XOPOIIO>», «yAOBICTBOPUTCIBHO» HUIN «HCYOOBICTBOPH-
TCIIBHO».
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DK3aMeH MO AUCHHUIUIMHE MPOBOJUTCS B COOTBETCTBUU C PACIHCAHUEM MPOMEKYTOYHON aTTecTa-
IIUH, B KOTOPOM YKa3bIBAETCS BPEMsI €r0 IPOBEICHUS, HOMEDP ayIUTOPHH, MECTO MPOBEACHUS KOHCYIIb-
Taluu. YTBEPKICHHOE pacCIUCaHKUe pa3MeliaeTcs Ha WHOPMAIMOHHBIX CTEHIAX, a Takke Ha oduim-
aJBLHOM CaiiTe YHUBEPCUTETA.

DK3aMeH MPOBOAMTCS 1O OKOHYAHWW YTCHHS JIEKIHMA W JTaOopaTopHbIX 3aHsATHi. [IpoBomutcs
MPEToIaBaTeNIeM YU TAIOIIUM JICKITUH WM TTPOBOISIIAM JIA00PATOPHBIE paOOTHI.

YpoBeHb TpeOOBaHMIA 711 TPOMEKYTOUHON aTTeCTallMd O0YYarONMXCcs yCTaHaBIMBaeTCs pabo-
Yeil mporpaMMoi AUCIUTUTHHBI U JJOBOJMTCS 10 CBEICHUST O0YJAIOIINXCS B HaYalle CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuio, ekropamu. C paspernieHus 3aBeayroliero kadeapoit Ha
9K3aMEHE MOKET MPHCYTCTBOBATh MpPENOAaBaTeNlb Kapeapsl, MPUBICYCHHBIA /IS MOMOIIA B TPHEME
’K3aMeHa. B ciiydae OTCyTCTBHUS BEIyIIETO MpermojaBaTelis dK3aMEeH MPUHUMAETCS MpPEeroaaBaTeleMm,
Ha3HAYEHHBIM PaCTIOPSDKEHUEM 3aBEIYIOMIETO Kadeapoi.

[IpucyrcTBUE Ha dK3aMeHe MpernojaaBareseit ¢ Apyrux kadenp 6e3 COOTBETCTBYIOIIETO PaCIo-
PSDKEHUST PEKTOpa, MPOPEKTOpa 1O YU4eOHOH M BOCIHMTATENLHOW paboOTe MM 3aMECTHTENS AUPEKTOpa
Wucturyra no yueOHOM paboTe HE JOMyCKaeTcsl.

Jlnst mpoBeieHusT SK3aMeHa BEIYIIUi MpernojaBaTeib HaKaHyHEe IMOJydaeT B CEKpeTapuare Ju-
peKTOpaTa 3a4eTHO-IK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIA€TCS B CEKpeTapuaT Mocae OKOH-
YaHUSI MEPOTIPUSATHS B JICHb IPOBEICHUS SK3aMEHA HITU YTPOM CIICTYIOIIETO JTHSI.

DK3aMeHBI MTPOBOJIATCS MO OWJIETaM B YCTHOM HJIM MMUCBMEHHOM BHJIE, KOO B BHJIE TECTUPOBA-
HUsl. DK3aMEHAIIMOHHBIC OMJIETHI COCTABIISIOTCS TIO YCTAHOBJICHHOW (pOpME B COOTBETCTBUU C YTBEp-
KJICHHBIMU Kaeapoil AK3aMEHAIIMOHHBIMH BOMPOCAMU U YTBEPIKIAIOTCS 3aBenyHOUIUM Kadeapoii
eXeroHo. B Omiere cogepkutces 3 TEOPETUUECKUX BOMIPOCaA.

DK3aMeHaTOpy MPEIOCTABISETCS MPABO 3a/aBaTh BOMPOCKHI CBEPX OMIIETA, a TAKXKE MOMUMO TEO-
PETHYECKHUX BOIPOCOB JaBaTh JUIsl PEHICHUS 33[a4d U MPUMEPHI, HE BBIXOJSIINE 32 PAMKH PO IEHHO-
ro MaTepuaa 1o u3y4aeMou TUCITUTLINHE.

3HaHUs, YMECHUS M HABBIKM OOYYAIOIIMXCSl OMPEACISIOTCS OIEHKAMHU «OTIHYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIILHO»,  «HEYIOBIETBOPUTEIbHO»,  KOTOPHIE  BBICTABISAIOTCS B 3a4E€THO-
9K3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4E€THYIO KHIKKY 00ydYaronierocs B ICHb IK3aMeHa.

[Tpu mpoBeaeHNN YCTHOTO K3aMeHa B ayAUTOPHH HE JOJHKHO HaXOIUTHCS 0oliee BOCKMHU 00ydYa-
IOIIMXCS Ha OJTHOTO TIPENO/IaBaTes.

[Tpu mpoBeaeHUH YCTHOTO dK3aMeHa O0y4arolIuiics BRIOMpAeT SK3aMEHAIIMOHHBIN OWUJIeT B CITy-
YaliHOM TOPSAKE, 3aT€M Ha3bIBaCT (PaMHIIUIO, MMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpemst sk3ameHa 00ydarompecss MOTYT MOJIb30BAThCS ¢ Pa3pelIeHUs] 9K3aMEHATOpa MPOrpam-
MOH JHUCIUIUIMHBI, CTPABOYHON M HOPMATUBHOM JIUTEPATYPOM, IPYTUMHU MOCOOUSIMH U TEXHUYCCKUMHU
CpeAcTBaMH.

Bpemst moroToBKH OTBETa MPH clade dK3aMeHa B YCTHOW (hopMe TODKHO COCTaBIISITh HE MEHee
40 MuHYT (110 >KeTaHHUI0 00YYaIOLIerocs OTBET MOXKET OBITh 1O0CPOUHBIM). Bpems orBera — He Gonee 15
MUHYT.

OOyuJaromuiics, UCTIBITHIBAIOIINIA 3aTPyIHEHUSI TPU MOJATOTOBKE K OTBETY IO BBIOPAHHOMY UM
OuJIeTy, IMeeT MpaBo Ha BBIOOP BTOPOTO OMJIETa C COOTBETCTBYIONIMM MPOJICHUEM BPEMEHHU Ha TIOATO-
TOBKY. [Ipy OKOHYATETLHOM OIICHMBAHHUK OTBETAa OIICHKA CHIDKAETCS Ha OAMH Oaii. Beimaua TpeThero
OwiieTa He pa3peniaeTcs.

Ecnu oOyuarormuiicst SBUJICS Ha SK3aMEH, M, B3SIB OHMIIET, OTKA3aJICs OT MPOXOXKICHUS aTTECTAIIMH
B CBSI3M C HEMOJATOTOBJICHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISICTCS OICHKA «HEYJOBJICTBOPHTEIb-
HO».

HapyieHnre TUCHMILTMHBI, CIUCHIBAHUE, MCIOJIB30BaHHE OOYUYAIOMIMMUCS HEpa3pelIeHHBIX ITe-
YATHBIX U PYKOIHMCHBIX MaTepUAIOB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, TUTAHIIIETHBIX KOMIIb-
I0TEPOB, HOYTOYKOB M JPYTUX BUAOB JIMYHOW KOMMYHHKAIIMOHHON W KOMITBIOTEPHOW TEXHUKH BO BpE-
Msl aTTECTAI[MOHHBIX UCTBITAaHUH 3ampenieHo. B ciiydae HapyiieHus 3Toro TpeboBaHuUs MPeno1aBaTeib
00513aH yIauTh 00YYaOIIETrocs U3 ayJAUTOPUH M MPOCTABUTH €My B BEIOMOCTH OIICHKY «HEYIOBIIETBO-
PUTEILHO.
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BricTaBieHne OLIEHOK, MOTYYEHHBIX IIPU NOABENECHNUN PE3YIbTATOB MPOMEXKYTOUYHOU aTTeCTalNH,
B 3a4TEHO-3K3aMEHAIMOHHYIO BEIOMOCTh IIPOBOAMUTCA B MPUCYTCTBUU caMmoro odyuatouierocs. [Ipemno-
JaBaTEIN HECYT NEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTb U TOYHOCTh BHECEHUS 3aIUCEU
0 pe3yibTaTax MPOMEXKYTOYHOM aTTECTALMK B 3a4TEHO-IK3aMEHAMOHHYIO BEIOMOCTb.

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

Jns oOyuaromuxcsi, KOTOpble HE CMOTJIHM CIaTh 3K3aMEH B YCTAHOBJIEHHBIE CPOKH, 3aMECTUTE-
JIeM TUPEKTOpa MHCTUTYTA MO yueOHOU paboTe yCcTaHaBJIMBAET MEPHUO/] JIMKBUAALNHN 3aJ0JKEHHOCTH. B
3TOT MEPUOJ NMPENOIABATENN, IPUHUMABIINE IK3aMEH, JOJIKHBI YCTAHOBUTH HE MEHee 2-X THEH, Korja
OHM OyAyT MPUHUMATH 33J0JKeHHOCTH. MHpopmaius o TUKBUAALNN 33J0KEHHOCTH OTMEYaeTCs B
9K3aMEHALlMOHHOM JIUCTE.

OO6yyaromumcsi, MOKa3aBIIMM OTJIMYHBIE U XOPOIIKE 3HAHUSI B TEUEHHE CEMECTPa B X0/1€ MOCTO-
SIHHOT'O TEKYILETr0 KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBITh NMPOCTaBJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CpO4YHO, T.€. 06e3 crauu sk3ameHa. OIeHKa BBICTABISETCS B DK3aMEHAIMOHHBIN JIUCT WM B 3aYTEHO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanupl ¥ JIMIa ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI, MOTYT CAAaBaTh HK3aMEHBI B
ME)XCECCHOHHBIN MEePUOJ B CPOKHU, YCTAHOBJICHHBIC WHAUBUIYAIbHBIM y4eOHBIM MIaHOM. VIHBanuas! u
JULA C OIPaHUYEHHBIMU BO3MOXXHOCTSIMHM 3J0POBbS, MMEIOIIME HAPYLICHUS ONOPHO-ABUTaTEIbHOTO
anmapara, JOINYCKalOTCid Ha aTTECTAllUOHHBIE MWCIBITAaHUS B  COINPOBOXAEHWHM aCCHUCTEHTOB-
COMPOBOXKIAIOIIUX.

[Ipouenypa mpoBeaeHUsT TPOMEKYTOUHOM aTTecTaluu Ui 0coObIX ciaydaeB u3loxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOYHOM aTTecTalluud OO0yYarolMXcs IO
OIIOII 6akanaBpuara, criermanurera u Mmaructparypsi» ®I'BOY BO I0xHO-Ypansckuii [AY.

Ne OLleHOYHBIE CPEJICTBA Kon n HaumeHoBaHue

TuIOBBIE KOHTPOJILHBIE 3aJaHKs ¥ (MIIK) HHBIE MaTepualisl, Heobxoau- | AHAMKATOpA KOMIIC-

MBbI€ JUISl OIICHKU 3HAHUW, YMEHUH, HABBIKOB U (WJIM) OMBITA JEeSTEIbHO- TCHIUA

CTH, XapaKTEPU3YIOIUX CPOPMUPOBAHHOCTH KOMITETCHIIUH B TIpoOIIecce
OCBOCHHUSI JIUCITUTLIHHBI

1. 1.  Ilpeamer, 3a1a4u, MECTO U POJIb MUKPOOHOJIOTUU B CUCTEME OHO-
JIOTHUYECKUX U CEJIbCKOXO3SIICTBEHHBIX HayK.
2. Kparkuii HMCTOpHYECKHI OYEpK pPa3BUTHA MHKPOOMOJIOIUU Kak

HayKH.
3.  Hcnonp3oBaHME MUKPOOHOJIOIMYECKHX TEXHOJOTMH B MpPAKTHUKE
IPOU3BO/ICTBA CENTbCKOXO03AHCTBEHHOM MPOTYKITHHL. WJL-lomk1
4.  Hcnonb30BaHNE MHUKPOOMOJIOTMUYECKUX TEXHOJOTHH B IMpPAaKTHUKE Hcrionb3yer ocHOB-
9 . HbI€ 3aKOHBl €CTe-
nepepabOTKU CEIbCKOXO035HCTBEHHON MPOAYKIUH. CTBEHHOHAYIHBIX
5. llpuMeHEHHE COBPEMEHHBIX ~MHKPOOHOIOTHYECKHX —METONOB | nycuumund s pe-
HAaYYHBIX UCCJICAOBAHUH B arpOHOMMH. HIEHUS CTaHIAPTHBIX
6. Cucremaruka MUKpPOOPTaHU3MOB. 3amay B o0nacTu ar-
7.  @®opMa U CTpOEHHE MUKPOOPTaHU3MOB. pO3KOJIOTUH,  arpo-
8. Opranbl nepeBKEHHS U TIOJBIXKHOCTh OAKTEpUH. XUMHH H arpoIodBo-
9.  KilerouHas CTEHKA, MUTOILIA3MA U BKIIFOUEHUS. BCACHHUA C ILIPUMCHE-

10. TTurmeHTHI GaKTEpHid. HUEM  MH)OpMAITH-

. OHHO-
11. Cnopoobpa3oBanue OakTepuil.
12 P KOMMYHUKAIITUOHHBIX
. Pukxercuu (hopma, cTpoeHHE, paclipoCTpaHCHHUE). TeXHOTOIUiA.

13.  Muxkomuiasmsl u L-¢opmel 6aktepuii (popma, cTpoeHue, pacmpo-
CTpaHEHHE).

14. AxTtuHOmHIETH (popMa, CTPOCHHUE, PACTIPOCTPAHEHHE).

15. Ilmano6akrtepuu (popma, CTpoeHHE, PACTIPOCTPAHCHHE).

16. Bupycsl (hopma, cTpoeHme, pacIpoCTpaHEeHUE).

17.  MukpomuneTsl (IpU3HAKU, pa3MHOKECHHE, 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).

Apxeobakrepuu (popma, cTpoeHHe, pacIpoCTpaHEHHE).
®dusnueckue GakTopsl (TeMIiepaTypa U BIAKHOCTD).
Crepuinzanus (HarpeBaHUE, BHICYIIMBAHUE U BAKyYM).
dusndeckue GakTopsl (IHCTBUE BUIUMOTO U3TyUEHUS).
dusnueckue GakTopsl (IEUCTBHUE JEKTPUUYECTBA).

dusnueckue GakTopsl (MEXaHHUECKOE BO3ICHCTBHE).

OTHoOlLIEHNE MHUKPOOPraHM3MOB K T'MJIPOCTaTHUYECKOMY M OCMO-
TUYECKOMY JABJICHUIO.

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

Tpoduueckass u amieroXUMHUYecKas TNPUPOAA B3aMMOCBs3EH
MEXIy MUKPOOPTaHU3MaMH.

HacnencrBennsie hakTopbl MUKPOOPTaHU3MOB.

MexaHu3MBbl, BBI3bIBAIOIINE H3MEHEHNE TeHeTHYecKoi nHdopma-
1117078

Myranuu.
['eneTnueckue peKOMOMHALINY.

[IpakTHYyeckoe UCII0Ib30BaHUE JOCTHXKEHUH TeHETUKH MUKPOOP-
TaHW3MOB ¥ TC€HHAs! HH)KEHEPHUSI B MUKPOOHOJIOTHH.

Poinb hepMEHTOB B JKU3HEAEATEIBHOCTH MUKPOOPTaHU3MOB.
CriocoObl TMHTaHUS ¥ TOCTYIUICHHE IUTATEIbHBIX BEIIECTB B
KJIETKY.

[Tonsarue o karadoIM3Me U OMOCUHTE3E, UX 3HAUECHUE.
[TorpeOHOCTE B JKene3e, Kaluu, KaIbLUU, MUKPOAJIEMEHTaX, BH-
TaMHHAaX, POJIb TUX COCAMHEHUI B METa0O0IM3ME KIIETOK.
AdpobHOE 1 aHaIPOOHOE BIXaHUE.

Buonornueckuii UK a30Ta.

AMMoOHHU(UKaLus OEIKOBBIX BEIIECTB.

[Tponiecc auTpuduKanuu U IeHUTPUPUKAIIIH.

@ukcanus aTMOCPEpHOTro a30Ta MUKPOOPTaHU3MaMH.
[IpeBpamenue docdopa, cepsl, xenesa.

CrupToBoe OpoKeHUE U er0 BO30YTUTENH.

MonouHokucI0€ OPOKEHHE U €T0 BO30YTUTEIH.
MacnsHo-Kucioe OposkeHUE U €ro BO30yIUTEIH.
MukpoOHOoJIOT S TIOYBHI.

@akTopbl cpenbl, ONPEAeSIONUe Pa3BUTHE MHUKPOOHOTOLIEHO3a
TTOYBBI.

Ponb MOYBEHHBIX MHMKpPOOPraHM3MOB B OOpa30BaHMM MEPErHOS
(rymyca).

Bnusiae 06paboTKM MOYBBI ¥ BHECEHUS] MUHEPAIBHBIX yI00pe-
HUH Ha JIeATEIIbHOCTh MUKPOOPTaHU3MOB.

Mukpobroornueckre nporecchl Mpy MOJArOTOBKE OPraHUYEeCKUX
yaoOpeHui.

Bnusiane ceBooOOPOTOB 1 MOHOKYJBTYP Ha MUKpOOHOIOTHYE-
CKHE MPOLIECCHI B ITOYBE.

TexHonornyeckne 3aKOHOMEPHOCTU KYJIbTUBUPOBAHUS MUKPOOP-
TaHWU3MOB.

OnudUTHBIE MUKPOOPTAaHU3MBI.

[TpaBuna u TexHuka 6€30MaCHOCTH MPHU pabOTe B MUKPOOUOJIOTH-
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YecKol aboparopum.
55. YcTpoicTBO MUKPOCKOMA, TIpaBmiia pabOThl C MUKPOCKOIIOM, TEX-
HHKA UCTOJIb30BAHUSI MUKPOCKOIIA C UMMEPCUOHHON CUCTEMOIA.

7. | 56. CmnocoOsl pukcanuu Ma3ka. U-1omk-5
57. CrnocoObl OKpacKu mpemnapara. [IpoBomutr  ;mabopa-
58. TexHMKa NPUTOTOBIICHUS Ma3Ka. TOpHBIC aHAJIM3BI 00-
59. TlocnenoBaTebHOCTD MPUTOTOBIICHUS BUCSYCH KarlIH. pa3uoB MOYB, pacre-
60. IlocrnenoBarenbHOCTh NPUTOTOBIEHUS NPUIABICHHON KaIUIU. HUH 1 y1o0peHuii.

61. IlpuHIMIBI NPUTOTOBICHUS MUTATEIBHBIX CPEI.

62. MeToapl CTEpUIN3ALIUN.

63. IlpusHaku pocTa MHUKPOOPTaHMU3MOB Ha IUIOTHBIX U KUIKUX IH-
TaTeNbHBIX Cpeaax.

64. TexHuka B3sTHS TPOO BOIBI U TTOYBBHI.

65. Muxkpodiiopa Bo3ayxa.

66. MuKpoOHOIOTHYECKUM aHATTU3 BOJIBI (MUKPOOHOE YHCIIO).

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

68. MuKpoOHOIOTUYECKHUI aHATIN3 TIOYBHI.

69. Boiienenue 6akTepHii B YUCTYIO KYJIbTYpY.

[IIkxama 1 KpUTEPUHU OIICHUBAHUS OTBETA 00YUAIOIErocs MPeCTaBICHBI B TAOIHUIIE.

HIxanaa

Kpurepumn oneHuBaHusi

OlLleHKa «3a4TEHO»

3HaHHUE MPOrPAMMHOIO MAaTEpHaIa, YCBOCHHE OCHOBHOM U JONOJIHUTEIBHON
JUTEPaTyphl, PEKOMEHIOBAHHOW MPOrpaMMOH TUCIHMIUIMHBI, MPaBUIBHOE
peIICHUC 3aaa4un (,Z[OHyCKaeTCSI HaJIMYNEC MAJIOBHAYUTCIIBbHBIX OH_II/I6OK niim
HEJIOCTaTOYHO TTOJIHOE PACKPBITHE COJCpPKaHUE BOIPOCA, HITH MOTPEITHOCTh
HENPUHIIUIIAATHHOTO XapaKTepa B OTBETE HA BOIIPOCHI).

JIOTIOTHUTEIBHBIM yCJIOBHEM IOJyYSHHsI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOIlIMe MOKA3aTeNH B XOJ€ MPOBEACHUS TEKYIIETO KOHTPOJISI H CHCTEMa-
TUYECKasi aKTUBHAs paboTa Ha YUCOHBIX 3aHSITHIX.

O1LeHKa «HE 3aU4TECHO»

npo0esbl B 3HAHUSAX OCHOBHOT'O NMPOTPaMMHOI0 MaTepuana, MPUHLIUIHATb-
Hbl€ OUIMOKH IIPU OTBETE HA BOIIPOCHI.
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JIMCT PETUCTPALIAA U3MEHEHUIA
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