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1. OFBEM JUCHUIIJINHbI
Bceero: 3 3auetHbix equHuIbl TpymoeMKocTH (108 akageMHUeCKUX 4acoB)

QOunas popma o0yueHust

Bun yuebHoO# paboTh Ha Bcio muc- Cemectp

1002000007050 1

AyauTopHble 3aHATHS (KOHTAKTHAsi padoTa ¢ mpenoaaBare- 36 36

JieM), BCero 4acoB, B TOM YHcJIe:

Jlexnun 16 16

[IpakTuyeckne paboThI 20 20

CamocTrosiTejibHasi pab0oTa, BCEro 4acoB, B TOM YHCJIe: 12 12

IToaroroBka K 3a4eTy 18 18

Kypcosast pabora (mpoekr) - -

Jpyrue BUabpl CaMOCTOSTENbHON PabOThI 54 54

(camocTOsITEIbHOE U3YUYEeHHE TeM (Pa3/IeioB) TUCIUTUINHDI)

Bua npoMexkyTo4yHoi aTTecTanMu 3auer 3auer

OO0mas Tpy10eMKOCTh THCIUILIHHBI H TPY0E€MKOCTb II0 ce- 108 108

MecTpaM, 4acoB

3aounas ¢popma 00yueHusn
Bun yuebnoii pabotbl Ha Bcro suac- Cemectp

UUTUTHHY 1

AyauTopHble 3aHATHS (KOHTAKTHAas padoTa ¢ nmpenojaBarte- 6 6

JieM), BCero 4acoB, B TOM YHcJI€:

Jlekuun 2 2

[IpakTuyeckne paboThI 4 4

JlaGopaTopHbie pabOThI

CamocrosiTesibHas pab0oTa, BCEro 4acoB, B TOM YHCJIe: 102 102

ITonroroBKa KOHTPOJIBHON pabOThI - -

Kypcosast pabota (Ipoekr) - -

[ToaroroBka Kk 3a4eTy 4 4

Jpyrue BUJbI CAMOCTOSATEIBHOM pabOThI 98 98
(caMOCTOSATENBHOE U3YUYEHHE TEM (Pa3/IesIOB) TUCIUIIIMHBI)

Buja npoMeKyTOYHOM aTTecTalnu 3auer 3auer

Oﬁlllaﬂ TPYAOEMKOCTHb JUCHHUIIVIMHBI U TPYAOEMKOCTD 110 CE- 108 108
MecTpam, 4acoB

2. MECTO JUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

Jucrtunnmaa «MHUKpOOHOJIOTHS» OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1.

OcBoeHue 00y4aroUMMHC AUCUMILINHBI «MUKpoOHoorus» 0a3supyercs Ha 3HAHUSIX,
YMEHMSIX, HaBbIKaX, IPUOOPETEHHBIX 00YYAIOIIMMHKCS B CPEIHEN IIKOJIE.

3HaHUs, YMEHUSI M HABBIKH, MOJYYEHHBIE MPU OCBOCHUHU IUCIHMILIMHBI «MHKpoOHOIIO-
THSI», SBISIOTCS HEOOXOJUMBIMHM I OCBOSHMS MTOCIETYIOIUX JUCIUIUINH:

- OUTONATONIOTHSI U PHTOMOJIOT U

- CenbCKOXO035ICTBEHHAS! SKOJIOTHSL.

TpeboBanust K BXOAHBIM 3HAHUSM, YMEHUSM, HABbIKAM U KOMITETEHIUSM:
- BJIaZICHHE HaBbIKaMU Pa3rOBOPHO-OBITOBOM peul;
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- IOHUMAaHKWE YCTHON (MOHOJOTHYECKON M JUAIOTHYECKOM) peun Ha OBITOBBIE M 0OIIe-
KYJIBTYPHBIE TEMBI;

- BJIaJIeHUe HauboJjee ynoTpeOUTEeNbHOM TPAMMATHKOW U OCHOBHBIMU IPAMMATHICCKUMU
SIBIICHUSIMU, XaPAKTEPHBIMH JIJISl YCTHOW U TUCHbMEHHOM PeYr TTOBCETHEBHOTO OOIICHNUS;

- 3HaHHe 0a30BOI JIEKCUKH, MPEACTABIISIONIEH CTHITL TOBCETHEBHOTO U OOIIEKYIBTYPHO-
I0 OOIICHHS;

- OCBOCHHME CJICIYIOITUX KOMIIETCHIINK Ha ypoBHE He Hibke moporoBoro: OIIK-1 (Crnoco-
OeH pemiaTth TUIOBBIE 33/1a4l NMPO(GECCHOHATBLHON NEATEIbHOCTH HAa OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTEMaTHMYeCKUX U €CTECTBEHHBIX HayK C NpUMEHEHHEeM HWH(OPMAaIHOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA).

3. INIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUSA

Lenbro U3ydeHus TUCHUIIMHBI « MUKpPOOHOIOTrHs» ABIseTCd (OPMUPOBAHUE 3HAHUI 11O
OCHOBaM OO11IeH, TOUBEHHON U CEJIbCKOXO03HCTBEHHOM MUKPOOHOJIOIMH U YMEHUH UCIONIb30Ba-
HUS TOJYYECHHBIX 3HAHUM MJIs pelleHHus NPaKTUYECKUX 3a7ay CeIbCKOXO035SHCTBEHHOIO MPOU3-
BOJICTBA.

3amauaMyl TUCIUILIMHEI SBIISIOTCS:

- HW3YYUTh CHUCTEMATHKy, MOP(}OJIOTHIO, TEHETHUKY M pa3MHOXKEHHE OakTepwuii; meTrabo-
JM3M MUKPOOPTaHW3MOB, y4acTHE MHUKPOOPTaHW3MOB B MPEBPAIEHHUSIX BEIIECTB U SHEPIHH B
ouocdepe;

- U3YYUTh [TOYBEHHBIE MUKPOOPIAaHU3MbI U OCBOUTH METO/Ibl OIPEAEICHHS UX COCTaBa U
AKTUBHOCTH;

- c(OpMHPOBATH MOHATHUS O PO MUKPOOPIaHU3MOB B II0YBOOOPA30BATEILHOM MPOLIEC-
ce ¥ BOCIIPOM3BO/ICTBE IUIOAOPOAUS 110YB, O BIMSIHUU arpOTEXHUYECKUX IPUEMOB U CPEJICTB 3a-
IIUTHl pACTEHUI Ha MOYBEHHBIE MUKPOOPTaHU3MBI; O BO3MOXHOCTH MCIIOJIb30BaHUS MUKPOOpIa-
HU3MOB B CEIIbCKOXO03HCTBEHHOM ITPON3BO/ICTBE.

Komnerenmyn, opMupyeMbie B pe3ynbTaTe OCBOCHUS TUCIUILINHBL:

- crioco0eH pemaTh THUIOBBIE 337aul MPO(ECCHOHABHON JEATEIEHOCTH Ha OCHOBE 3HA-
HUI OCHOBHBIX 3aKOHOB MAaT€MaTHUYECKHUX W €CTECTBEHHBIX HayK C NMPHUMEHEHHEM HWH(pOpMaIlu-
OHHO-KOMMYHHKAIMOHHBIX TexHooruit (OITK-1).

B pe3ynbrare u3ydeHus: AUCHUILTMHBI 00yYaroIUHCs TOJKEH:

- 3HaThb OMOJIOTHUIO MHUKPOOPTaHM3MOB, IPEBpallleHHEe MHKPOOPraHU3MaMU pa3iIHMyHBIX
coeaunenuii (s OITK-1);

- YMETh HCIIOJIb30BaTh MHUKPOOHOJIOTHUECKUE TEXHOJIOTHH B MPAKTHKE MPOHU3BOJICTBA H
nepepabOTKU CeMbCKOX03siicTBeHHOM poaykiuu (st OIMTK-1);

- BJAJIETh METOAaMM J1a0OpaTOPHOro aHanu3a oOpa3loB IOYB, PACTEHUN U MPOIYKIUU
pacrenueBoacts (st OITK-1).



4. COAJEP)KAHUE JUCIIAITJIMHbI

4.1. Y4yeOHO-TeMATHYECKMII IJIaH
QOunas popma o0yueHust

KosaunvecTBo yacoB
Homep KOHTAKTHOM padoThI ¢ NpenojaBa-
PvGenc | PA3Ae HaumeHnoBaHue pazaeJa, TejleM
y Ja, Te- TeMblI JlaGopa-
IpaxkTny.
MBI Jlekunu TOPHBIE
3aHATHSA
padoThI
BBenenue B MUKpOOHOJIOTHIO 2 - -
Mopdonorust u cucTeMaTuka MHKpO- 9 6
OpPraHu3MOB
Py6ex 1 P
3 ®u3nonorus U reHeTuka MUKpOOpra- 9 4
HU3MOB
Py6exxnbiii KoHTpOJIb Nol — 2 -
4 [IpeBpatieHue ~ MUKpPOOPraHU3MaMU 9 2
COEAMHEHHI yriaepoaa
5 [IpeBpamieHne  MUKpOOpPraHU3MaMHU 9 2
COCIMHEHUH a30Ta
6 [IpeBpamienne  MUKpPOOpPraHU3MaMHU
coequHeHUH Pocdopa, cepsl U xkene3a 2 2 -
PyGex 2
B IIPUPOJIE
7 Pone MuKpoopranusmMoB B (HopMHUpO-
BaHUU TOYBBI U CO3/IaHUU €€ IIJI0J0- 2 - -
ponus
8 B3aumooTHoOLIEHHE MUKPOOOB MEXIY 9
co00¥ M paCTCHUSIMH
PyGexHbl1it KoHTpOIIB Ne 2 _ 2 -
Bcero: 16 20 -
3aounasi popma o0yueHus
KonuyecTBo yacos
Homep KOHTAKTHOM padoThl ¢ npenoaaBaTejieM
HaumenoBanue pasjaeJa,
pasaeia, JlaGopa-
TE€MBbI Ipakrny.
TeMBbI Jlexkuun TOpPHbIE pa-
3aHATHA
00ThI
1 BeeneHne B MUKPOOHOIIOTHIO 0,5 - -
2 Mopdororust u cucreMaTka MHKPOOp- 05 5
TaHU3MOB '
3 ®u3nonorus M TEeHEeTHKa MHKpoopra- 1
HU3MOB
4 [IpeBparieHre MUKpOOpraHU3MaMu CO- 1
€AMHEHUH yTiiepo/ia
5 [IpeBparieHre MUKpOOpraHU3MaMu CO- 1
€IMHEHUH a30Ta
[IpeBpalieHre MUKpOOpraHU3MaMu Co-
6 enuHeHuit ¢ocdopa, cepsl U Keneza B - - -
npupojie
7 Posib MukpoopranusmMoB B (hOpMHUpPOBa- - - -




HHWUW IIOYBBI U CO3JaHHUU €€ IJI00POANA

B3anmooTHOmEeHHE MHUKPOOOB MEXIy
8 co00i1 1 pacTeHUSIMU

Bcero: 2 4 -

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1 Beéeoenue 6 mukpoouonozuro

[Ipenmer u 3agaynl MUKPOOHMOJIOTHH, €€ MECTO U POJIb B CHCTEME OMOJIOTMYECKHX M

CEJIbCKOXO03SUCTBEHHBIX HAayK. VICTOpUS pa3BUTHS MUKPOOHOJIOTHI
Tema 2. Mopghonozusa u cucmemamurka MuKpoopeanu3mos

®opmbl U pasmepbl Oaktepuil. CTpoeHue OakTepualbHOW KieTKu. L{ukn pa3BuTHA
POKAapUOTUYECKON KIIETKU: POCT, AEJCHHE, CIIOpoOOpa3oBaHUE, BUKECHUE. YIBTPAMHUKPOOBI.
Mgxkomnasmel, L-popmbl  MuKpoOOB, pukkercud. OCHOBHBIE MPHUHIMIIBI KIACCH(PUKAIUU
OaxkTepuil.

Tema 3. @usuonozus u 2eHemMuKa MUKpPOOP2AHUZMO8

XUMUYECKUI COCTaB MUKPOOHBIX KJIETOK. PEpMEHThl MUKPOOPTaHHW3MOB U UX POJb B
KU3ZHEJEATENIbHOCTH KieTOK. I[lutanue mukpoOoB (aHabonusm). Tumbl nurtanus. Jlpixanue
MHUKpOOOB (kaTabonmu3Mm). Tunbl npixanus. Biuwsaue (u3NYecKMX UM XUMHUYECKUX (aKTOPOB
BHEIIHEH cpeapl Ha MHUKpoopraHu3mbl. [loHSATHE O HacIEeICTBEHHOCTH M H3MEHYHMBOCTH
MUKpOOOB. 3MEHUYMBOCTP MHKPOOPraHM3MOB M €€ BuAbl. lIpakThyeckoe HCIOJb30BaHUE
TEHETUKU MHUKPOOOB.

Tema 4. Ilpespawienue MuKpoop2anu3mamu coeOuUHeHuil yenepooa

3HaueHue KpyroBopora yriaepojaa B nmpupoje. CnuproBoe OpoxeHHe, €ro BO30YAUTETH U
3HaueHue Mnpoiecca. MOJOYHOKHCIOE OpOXKEHHE, €ro Pa3HOBUJHOCTU M MHCIIOJIb30BAaHHUE B
npakTHKe. MaciasHoKuCIIoe OpOoXKEeHHE, ero Pa3HOBUIHOCTH U MIPAKTHUECKOE 3HAUCHHE.

Tema 5. Ilpespawienue MuKpoopzanu3mamu cOeOUHeHUuil azoma

KpyroBopor azora B mpupoae. AMMOHU(DUKAIMS OENKOBBIX BELIECTB U MOYEBUHBI.
[Ipouecc Hutpudukauum u ero Bo3OyautTenu. Bo3Oyaurenu mporecca ACHUTPUDUKALNU.
3HayeHne OWOJOrMYecKOM  (uKcaluu  a3oTa, a30TPHUKCATOPbl  CUMOMOTHYECKHE U
CBOOOJTHOKUBYIIIHE.

Tema 6. Ilpeepawienue muxkpoopzanuzmamu coeounenuil gpocgopa, cepvl u
Jcenesa 6 npupooe

IIpeBpamenue ¢ochopa B npupone. Ilponeccs cynbdodukanuu u aecynbhpoduxanmy,
ux Bo30ymutenu. OKHUCIEHHME W  BOCCTAaHOBJICHHE Jkeie3a B npupoae. Cunrte3
MHUKpPOOpPraHM3MaMH  OWOJIOTMYECKH AaKTUBHBIX  BEIIECTB: BHUTAMHMHOB, AaHTUOMOTHKOB,
PErynisTopoB pocTa.

Tema 7. Pone MUKpoop2anu3mos ¢ (popmuposanuu nouesl U cO30anuu ee niodopoous

Pa3BuTHe B3MIISI0B yUEHBIX Ha pOJib MUKPOOOB B 00pa30BaHUU MOYBBL. DaKTOPHI CPEbl,
omnpenensoonue GopMUpOBaHHE MUKPOOHBIX accolManuii. MUKpOOpPraHU3MBbl 1TOYB Pa3IMYHbIX
tunoB. Hakonnenue rymyca u popmMupoBaHue CTPYKTYpPbI IIOUBHI.

Tema 8. Bzaumoomnouwienue Mmukpoooe mericoy co6oii u pacmenuamu

XapakTep B3aMMOOTHOIIEHUH MEXIy MUKpoopraHusmamu. Puzocdepnas mukpodiiopa.

Muxkopu3a pactenuit. dnuduTHast MUKpodIIopa U ee CoCTaB.




4.3. IlpakTHYeCcKUEe 3aHATHUS

Homep HopMmatus Bpemenu, yac.
pasne- Haumeronanue HaumeHoBaHHe NpaKkTH- o 3
J1a, Te- pasieaa, YeCKOro 3aHATHS A aoTHa
MEL TeMBbI ¢popma dopma
o0y4eHHUs o0y4eHuUs1
2 Mopdomorust u cucre- | MukpoOuonorndeckas Jia-
MaTuKa MUKpoopra- | 6oparopusi.  MHUKpPOCKOIIL. 2 05
HU3MOB [[TapoBugHBIE (KOKKOBBIE) ’
(dbopmMBl MEKPOOOB.
W3ydeHne narouKoBHUIHBIX
dbopM MuKpo6oB. CriocoObI 9 1
okpacku. Oxpacka 1O
I'pamy.
HccnenoBanne MUKPOOOB
B JKHBOM  COCTOSIHHH.
Herarussbiin cnoco0 2 0,5
OKpacku. M3BuThie GOPMBI.
AKTHHOMHIIETEI
3 ®uznonorus u reHeTu- | Meroapl KOJIMYECTBEHHOTO
Ka MUKPOOPTaHU3MOB | y4€Ta MUKPOOPTaHU3MOB B
MOYBE, BOJIE M BO3JAYXE. 9 i
KynbTuBUpOBaHUE MUKPO-
OpraHU3MOB Ha TMHUTATENb-
HBIX CpeJiax.
KonuuectBeHHbIi yuer
OakTepuil B MOYBE, BOJAC U
BO3ayxe. Brimenenue uu- 9 i
CTBIX KYJIBTYpP MHKpPOOpTa-
HU3MOB. CanurapHas
OIIEHKA BOJIBI M BO3JIyXa.
PyOexHblii  KOHTPOJIb KomoksuyMm 9 i
Nel
4 [TpeBpamenne Mukpo- | Bozdyaurenn  MooyHO- 1 05
OpraHu3MaMu  COEIH- | KHUCIIOTO OpOKEHUS '
HEHUI yrnepoaa Bo30Oynutenn  macnsiHo- 1 05
KHCIIOTO OpOXKEHHS ’
[IpeBparenre MUKpo- | AMMOHU(UKAIUS — OENKOo-
OpraHu3MaMH  CO€IH- | BBIX BEUIECTB U MOYEBUHBI.
5 HEHUI1 a30Ta [Tponieccel HUTPUDHUKALMH, 2 1
JNEeHUTpU(PUKAIIUT U a30T-
buKcamu.
[IpeBpamienne Mukpo- | [IpeBpamienue  MHUKPOOp-
OpraHM3MaMH  COEAH- | TaHU3MaMH  COCJUHEHHIA
6 HeHnit (ocdopa, cepsl | hocdopa, cepbl U xene3a B 2 -
U JKele3a B IpUpoJe npupone. bakrepuanbHbIe
yIA00peHusI.
;-ZISC)KHHH KOHTPOJIb Komtoksiym 9 i
Bcero: 20 4




5. METOAUYECKHUE YKA3AHUA JJIS1 OBYUYAIOIIUXCSA 11O OCBOEHHUIO
JUCHUIIIMHBI

[Tpu mpociymuBaHUM JIEKIUH PEKOMEHIyeTCsl B KOHCIIEKTE OTMEYaTh BCE BAXKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTPSCT BHUMAaHKE MIPENO/IaBaTelb, B YACTHOCTH T€, KOTOpPBIC HarpasJie-
HbI Ha KaYECTBEHHOE BBHIMOJIHEHHE COOTBETCTBYIOIICH MPAaKTUYECKON UM JabopaTopHOil pabdo-
THI.

[IperoaBaTenemM 3aIluIaHUPOBAHO HCIIOJNB30BAaHUE TNPH YTEHUM JICKIMH TEXHOJIOTUH
ydeOHOH auckyccun. [ToaTomy pekomenayercs: puKCUpoBaTh ISt ce0sl MHTEPECHBIE MOMEHTHI C
N0 UX AaKTUBHOT'O OOCYK/IEHUS Ha IUCKYCCUU B KOHIIE JICKLIUH.

3a710roM KayecTBEHHOTO BBIITOJIHCHUS MMPAKTUYECKUX 3aHSATUH SBISAETCS CaMOCTOSTENb-
Hasl IOATOTOBKA K HUM HAaKaHyHE IyTeM MOBTOPEHUS] MaTepHajoB JeKIuid. Pekomenayercs moa-
TOTOBUTH BOIPOCHI 110 HESICHBIM MOMEHTaM U OOCYJMThH UX C MPENoaBaTesieM BHavYale MpaKTH-
4ECKOTr0 MU JJa0OPaTOPHOTO 3aHATHSL.

[TpenoxaBaTeneM 3alyIaHUPOBAHO NMPUMEHEHUE HAa NMPAKTUYECKUX 3aHATUSX TEXHOJIOTHHA
pa3BUBAIOIICHCS KOOMEpalny, KOJUIEKTUBHOTO B3aMMOJIEHCTBHS, pa3dopa KOHKPETHBIX CHUTYa-
nuii. [ToaToMy npuBETCTBYETCS TPYIIIOBON METO/] BBIIOJIHCHNS TPAKTHYECKUX 3aHATHH, a TaKKe
B3aMMOOIICHKA U 00CYXK/IEHUE PE3yIbTATOB BBHIIIOJIHEHUS IPAKTUICCKHUX 3aHATHH.

JlaGopaTopHbIe U PAaKTUYECKHE PaOOTHI BHIIOIHIIOTCS B COOTBETCTBUU C METOIMYECKH-
MU YKa3aHUSIMH.

JIns TeKymiero KOHTPOJISl YCIIEBaeMOCTH 110 OYHOW (opMe OOydeHHs NpernojaaBaTeIeM
UCTIONB3YyeTCs OAITbHO-PEHTHHIOBAsE CHCTEMa KOHTPOJISI M OLIEHKM aKaJIeMUYEeCKO aKTHBHOCTH.
[ToaTOMy HACTOSITENBHO PEKOMEHAYETCSl TIIATEIbHO MpopadaThIBaTh MaTepUall JUCLUTLTHHEI
IIPYA CaMOCTOSITENIbHOW padoTe, y4acTBOBATh BO BCEX (OpMax OOCYKICHHS U B3aUMOJICHCTBHSA,
KaK Ha JEKIUAX, TaK U Ha MPAKTHUECKUX 3aHATHIX B LIEJIX JYYIIEr0 OCBOCHUS MaTepHaia U I1o-
JY4YEHUsI BBICOKOW OLIEHKH TI0 Pe3yJIbTaTaM OCBOCHHS JUCIUTUIHHEL.

BeimonHenne caMocToATENFHONH pabOoThl MOIPa3yMEBACT CAMOCTOSTENILHOE H3y4eHUE
pa3aenoB AMCLUILIMHBI, TOJTOTOBKY K MPAKTHYECKUM 3aHATHIM, K PyOS)KHBIM KOHTPOJISIM (TSI
oOy4aromuxcsi O4HOH (OpMbI 00yUEeHHUST ), TOJTOTOBKY K 3a4€eTy.

PexomMenryemast Tpy/10€MKOCTh CAMOCTOSITETIBHOM PabOTHI IpeCTaBIeHa B Ta0uIe:

PexoMeHayeMblii peskuM caMOCTOSITEILHOM PadoThI

Pexomennyemas
TPYAOEMKOCTD,
HaunmeHnoBanue aKaj. yac.
BH/Ia CAMOCTOSITEIbHOI PadoThI Ounas 3aouHan
dopma dopma
o0ydeHusi | o0yueHus
CamocTosiTe/IbHOE H3Yy4YEeHHE TeM THCIUIIHHBI: 42 96
1 Bresenue B MUKpOOHOJIOTHIO 3) 10
2 Mopdornorus u cucteMaTuka MUKPOOPTaHU3MOB 6 14
3 OU3MOJIOTHS U TEHETHKA MUKPOOPTaHU3MOB 6 12
4 TlpeBpalieHe MUKPOOPTaHU3MaMH COEIMHEHHUH yTrieposa 5 12
5 IlpeBparieHre MUKPOOPTaHU3MaMH COeTMHEHUN a30Ta 5 12
6 [IpeBpamieHre MUKpOOpPTaHU3MaMK coequHeHn docdopa, cepbl u 5 12
xKelnesa B IpUpojie
7 Ponb MUKpOOPraHu3MoB B ()OPMHUPOBAHUU TIOYBBI M CO3IaHUU €€ 5 12
TUTOTOPOIUS
8 B3anMooTHOIIEHHE MUKPOOOB MeX1y cO00M U pacTeHUSIMU 5 12
IMoaroroBka Kk NpaKTHYECKUM 3aHSATHAM 8 9
(mo 1 yacy Ha KaXJ10€ 3aHSITHE)
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Pexomennyemas
TPYAOEMKOCTD,
HanmenoBanue akaj. yac.
BH/IA CAMOCTOSITEILHOI PadoThI Ounas 3aounas
dopma dopma
o0yyeHusi | o0y4eHusi
IHoaroroBka K py0esKHbIM KOHTPOJISIM 4 i
(o 2 yaca Ha KaXKJIpIli pyOex)
BoinoJiHeHHe KOHTPOJIbHON PadoThl - -
KypcoBas pa6ora (mpoekr) - -
IloaroroBka K 3auery 18 4
Bcero: 72 102

[IpuBeTCcTBYETCS BBINOIHEHHE PA3/IeIOB CAMOCTOSTENIBHON pabOTHI B 1a00OpaTOpUsAX Ka-

beapsl «IKOIOTHS, PACTCHHUEBOJICTBO U 3aI[UTa PACTCHUII.

6. ®OHJA OHEHOYHBIX CPEJACTB
JJSA ATTECTAIMHA 1O JUCHUITJIMHE
6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. bannbHO-pelTUHIOBasi CCTEMa KOHTPOJIS ¥ OLICHKH aKaJeMHYeCKONH aKTUBHOCTH 00Y-

YaroImuxcs (715 O4HOU (HOPMBI O0yUEHHUS).

2. bank BOmpoCOB JUIsl TEKYIIETO KOHTPOJIS B paMKax pyOekHbIX KoHTposeit Ne 1, Ne 2

(7151 o4HOM (hOPMBI OOYUECHHS ).
4. [TepeueHb BOTIPOCOB K 3a4ETYy.

6.2. Cucrema 0a11bHO-PEHTHHIOBOI OLl€eHKH
padoThI 00Y4AOIIMXCH 10 AUCHUILIHHE

OuHas ¢popma 00yueHust

Ne | HammenoBa-
Conepxanue
HUE
1 | Pacmpenene- Pacnipenenenue 6ainos

Hue 0aioB PaGora Ha

Bun [Tocere- PyGex- PyGex-
3a CEMECTpPHI . npaKkTuJe- . .

y4eOHO# | HHe JIeK- HBIA KOH- | HBIA KOH- 3auer
10 BUJIaM . CKHUX 3aHSTH-
. paboTHI: Ui Tpoab Nel | Tposp Ne2
yueOHol pa- SIX
00TBI, CPOKH
caauu yueo- bap-
Hoit PaBOTEI Has o 8 Jlo 40 Jlo 11 Jo 11 Jo 30
(noBogsaTca | OUCHKA:
Ilg CBCACHUA ;210 5-1 6aj-
i 7TOB 38 TpaK= Ha 6-m Ha 10-m
e [Mpume 8 nEKIMit | THUECKOE 3a- NpaKkTU4e- | MPAKTUYC
e '—IEHI/I?I' mo 1 dan- HATHE (I:)KOM 3a (IJ)KOM 3a
yacotom . oy (8 npaxTide- HATHH HATHH
3aHATHH) CKHUX 3aHS-
THS)




Kpurepuii nepecuera
0aJIoB B TPaIUIINOH-
HYIO OLIEHKY 110 UTOraM
paboThI B ceMecTpe U
3ayeTa

60 1 MeHee 0AJIOB — HE 3a4YTEHO;
61...100 — 3auTeno

Kpurepuu ngomycka k
IIPOMEXYTOUYHOM aTTe-
CTaluU, BO3MOKHOCTH
IIOJIy4EHUsI aBTOMaTHye-
CKOI0 3a4eTa (dK3ame-
HAIlMOHHOH OLICHKH) IO
JUCLIUILINHE, BO3MOXK-
HOCTb MOJTy4eHus 00-
HYCHBIX 0aJIJIOB

Jns nomycka K NPOMEXYTOYHOM arTecTaldyd 10 JUCLH-
IUIMHE (MOAYJIO, MIPAKTHKE) 32 ceMecTp OOydaroIuics T0JIKEH
HaOpaTh MO0 UTOTaM TEKYIIEro U pyOeKHOTO KOHTPOJIEH HE MEeHee
51 6anna. B ciyuyae ecinu oOydaromnuiicss HaOpain menee 51 Gamia,
TO K aTTECTAIIMOHHBIM HCIIBITAHUSIM OH HE JIOIYCKACTCH.

Jliia mony4yeHus SK3aMeHa WK 3a4yeTa 0e3 MpOoBeAeHUs Mpo-
LeAypbl MPOMEXYTOYHOW aTTecTaluu oOyvaromeMmycs Heo0xo-
IUMO HaOpaTh B XOJ/I€ TEKYIIETro U pyOeKHBIX KOHTPOJIEH HE Me-
Hee 61 Gamna. B aToM citydae uTor Oa/uibHOM OICHKH, MOJTydac-
MOl oOyuaromumcsi, OmpeenseTcss MO0 KOJIMYecTBy OaslioB,
HaOpaHHBIX UM B XOJI€ TEKYILEro M pyOeKHBIX KOHTposeh. [lpu
9TOM, Ha YCMOTpEHHUE IpernojaBaTens, OauibHasi OlleHKa 00y4a-
IOIETOCS MOXET OBITh MOBBIIICHA 32 CUET IMOJYYCHUS JTOTIOIHU-
TEJbHBIX OAJJIOB 32 aKaJAEMUYECKYIO0 aKTUBHOCTb.

OOyuaromuiics, UMEIOLIUI IPaBO Ha MOJIY4YEHHUE OLIEHKU 0e3
MIPOBEJICHUSI MPOLEAYPhl MPOMEKYTOUYHOW AaTTeCTallUU, MOXKET
MOBBICUTH €€ ITyTEeM CAAaYd aTTeCTAIlMOHHOTO UCTIBITaHus. B ciy-
yae MoJy4yeHUs: 00y4aroIuMcs Ha aTTeCTAlMOHHOM HCIBITAHUU
0 GaoB wWTOr OA/UIBHOW OLICHKW MO AUCHUIUIMHE (MOMIYJIIO,
MIPAKTUKE) HE CHUKACTCS.

3a akageMHUYeCKyl0 aKTUBHOCTh B XOJE€ OCBOCHHS
JUCHUIUIMHBI (MOJyJIs, IPAKTUKU), y4acTue B yueOHOH, HayyHO-
HCCIEA0BATENIbCKOM, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKOM U
OOIIECTBEHHON JI€ATEIbHOCTH OOy4aroumemMycss MOTYT ObITh
HAYHCIICHBI JOTIOJTHUTEIbHBIE 0asuIbI. MaxkcumanbHOoe
KOJIMYECTBO JIOTIOJIHUTENBHBIX OalyIoB 3a  aKaJeMHUYECKYIO
aKTUBHOCTH cocTanisieT 30.

OcHOBaHMEM JJIs TOJyYeHHs JOMOJHUTEIbHBIX O0auioB
SIBIISTEOTCSI:

- BBIIOJHEHHUE JONOJHUTEIbHBIX 3aJaHUi 10 JUCIUIUIMHE
(MozmyInto, TIpaKTHKE); JOMOJIHUTENbHBIE Oallibl HAYHUCISIOTCA
Mpero1aBaTelieM;

- yyacTM€ B TeuyeHHMe ceMecTpa B Yy4yeOHOH, HaydHO-
HCCIEA0BATENbCKOM, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKOM U
obmecTBeHHOH nesitenbHOCTH KITY.

®opmbl U BUBI yaeOHOU
paboTHI ISl HEyCIIeBa-
I0IUX (BOCCTAaHOBUB-
IUXCsl Ha Kypce o0yde-
HUS) 00yUaromuxcst s
MOJTyYEHUs HeI0CTalo-
KX 0aJJIOB B KOHIIE
cemecTpa

B ciayyae ecnm kK IpOMEXYTOUHOM arTecTanuu (3a4ery)
HaOpaHa cymma MeHee 51 Oamta, oOywaromeMycss HEOOXOAMMO
HaOpaTh HeAocTarollee KonudyecTBo OamioB (He Gomnee 30 Gain-
JIOB) 32 CYET BBITIOJHEHUS JOMOJHUTEIIBHBIX 3aJIaHUH, 0 KOHIIA
MocJeIHeN (3aUeTHOM) HeleNu ceMecTpa.

JIMKBHIAIMS aKaJIEMUYSCKUX 3aJI0JDKEHHOCTEH, BOSHHUKIIIAX
M3-32 pa3HOCTH B y4YeOHBIX TUIAHAX MPHU MEPEBOJE WIM BOCCTa-
HOBJICHHH, IMPOBOJUTCS IyTEM BBITOJHEHUS JIOTOJHUTEIIBHBIX
3amanuii, popma U 00BEM KOTOPHIX OMPEENsIeTcs MpernoaaBare-
JIEM.
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5 | Kpurepuu oneHku Kyp- Ecnu mo gucumniuHe mnpeaycMoTpeHa KypcoBas paboTa
coBOM paboTHI (mpoekTa) | (MPOeKT), TO TO HEW BBICTABIACTCA OTHEIbHAS OLCHKA.
MakcumanbpHass CyMma 10 KypcoBod pabore (MPOEKTY)
ycraHaBiuBaetcs B 100 6amios.

[Ipn oueHke kadecTBa BBINOJHEHUS pPAOOTHI U YpPOBHS
3alIUTHl PEKOMEHAYETCS CIEAYIolIee pacipeieieHue 0anioB:

a) Ka4eCTBO KypcoBoi paboThl — 10 40 6asios;

0) kauecTBO JOoKIaAa — 70 20 0aioBs;

B) Ka4ueCTBO 3aIUTHI PabOThI — 710 40 GaIoB.

IIpu  paccMoTpeHMH  KayecTBa  KypcoBOM  paboThbI
MPUHUMAETCS K CBEICHHUI0O PUTMHUYHOCTH BBINIOJIHEHUS PabOThI,
OTCYTCTBHE OIIMOOK, JIOTHYHOCTb M  IOCJIEIOBATEIbHOCTD
MIOCTPOCHUS MaTepHalia, MPaBWIbHOCTh BBIMOJIHEHUS U MOJHOTA
pacueTtoB, coOmromeHue TpeboBaHUM K  OoQOopMIeHHIO U
aKKypaTHOCTb HCIIOJTHEHUS PabOThI.

IIpn oreHke kayecTBa [OKJIaJa YYUTHIBACTCS YPOBEHB
BIIQJICHUS  MaTepuajoM, CTEHeHb  AapryMEHTHUPOBAHHOCTH,
YETKOCTH, TIOCJICIOBATEILHOCTH ¥ TPABWILHOCTH HW3JIOKEHUS
MaTepHaa, a TakKe COOJIIOJICHUE PETJIAMEHTOB.

IIpn omeHke ypoBHS KadyecTBa OTBETOB Ha BOIPOCHI
MIPUHUMACTCS BO BHUMAaHHUE MPABUIBHOCTH, MOJIHOTA U CTENEHBb
OpPUEHTUPOBAHHOCTU B MaTepuae.

Komuccus no npuemy 3amuThl KypcoBOd paboThl (MPOEKTa)
OLICHUBAET BBIIICYKA3aHHBIE COCTABJISIIOIIME KOMIIOHEHTBHI U
OTIpEJICNISIET UTOTOBYIO OLICHKY.

6.3. IIpoueaypa oueHHBAHUS Pe3y/IbTATOB OCBOCHUS IMCIUIIIMHbI

Py0esxHble KOHTPOJIM MPOBOAATCS B (hopMe KOJUTOKBHYMA. 3a4eT MPOBOAUTCS B (hopme
YCTHOTO co0ece/I0BaHUs IO BOIIPOCaM K 3a4eTy.

ITepen mpoBeneHNEM KaKAOTO PyOEKHOTO KOHTPOJIS MPENOoJaBaTellb NPopadaThIBaeT Co
CTYAEHTaMH OCHOBHOW MaTepHajl COOTBETCTBYIOLIMX Pa3/eJIOB JAUCLMILIMHBI B OpMe KpaTKOH
JEKIH-AUCKYCCHH.

Ha moarotoBky K KOJUIOKBUYMY IPH PYOEKHOM KOHTpOJIE O00y4aromeMycsi OTBOJIUTCS
Bpems He MeHee 30 MUHYT.

IIpenoaBaTens olleHUBAET B Oaiax pe3yiabTaThl pyOeKHBIX KOHTpoJel 1,2 u 3aHocut B
BEJIOMOCTh Y4€Ta TeKYIIeH yCIeBaeMOCTH.

[Tepeuens BompocoB k 3auety coctoutT u3 30 BompocoB. KonnuecTBo 0aioB mo pe3yib-
TaTaM 3a4yeTa CKJaJbIBaeTcs U3 OAJUIOB, MOTYUYEHHBIX 32 OTBET Ha BOIPOCHI K 3adeTy (10 20 6an-
70B), W OayIioB, TIOJTYYCHHBIX 32 OTBET HA JIOTOJIHHUTEIBbHBIE BOMPOCH! mpemnonaBarens (1o 10
6amioB). Bpems, oTBogumoe oOyuaroniemycst Ha 3aueT, coctapiser 0,3 akageMHUYecKoro yaca.
Pe3ynbTaThl TEKyIIEro KOHTPOJIS yCIEBAEMOCTH U 3aUeTa 3aHOCATCS MPENo/aBaTesieM B IK3aMe-
HAIIMOHHYIO (3aYE€THYI0) BEJJOMOCTb, KOTOpPAsi CAeTCs B OPraHU3alMOHHBIA OTAET UHCTUTYTa B
JICHb 3a4eTa, a TAKXKE BBICTABIISIOTCS B 3a4ETHYIO KHIKKY 00YJaromerocs

6.4. [IpuMepbI OLIEHOYHBIX CPEICTB IS PYOEKHBIX KOHTPOJIEH U 3aueTa

Ilepeuennb BOpocoB K py0e:kHOMY KOHTPOJI10 Nel:
1. Crpoenue 6akTepuaibHON KIETKU (KJIETOYHAs CTEHKa, HUTOIUIa3MaTH4eckas MemOpa-
Ha, KaIcyJsa, UTOIUIa3Ma, BKIFOUEHHUS).
2. ®opMbI U pazMepbl MUKPOOOB.
3. PasMHOXeHHE OaKTepHii, CKOPOCTh HX PA3MHOKEHHS.
4. TToaBUXHOCTD Y MUKPOOOB.
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CriopoobpazoBaHue pa3TUYHBIX TPYII MUKPOOPTaHU3MOB.

Bupycsi, 6aktepuodarmu.

Puxkercun, mukornasmel, L — hopmbl 6akTepuii.

['puls1, ux kmaccudukaus.

. AKTUHOMHIIETEL.

10 Kinaccudukanms MUKpOOPTaHH3MOB.

11. Xumuyeckuii cOCTaB MUKPOOHBIX KJIETOK.

12. depmeHTH MUKPOOPTaHU3MOB, X cBolcTBa. Kiaccudukanus pepmeHTOB.

13. IMuranue MuKpoopraHu3MoB. [IyTH MPOHUKHOBEHUS MHUTATEIHHBIX BEHIECTB B OaK-

©oo~No O

TEePUATIbHYIO KIIETKY.

14. Tumsl mUuTaHUS MUKPOOPTaHU3MOB (aBTOTpO(HOE, TeTepOTPOPHOL U T.1I.).
15. Jlpixanue Mukpooprann3MoB CyIIHOCTH Mpolecca AbIXxanus. Tl AbIX aHuSI.
16. AnpoGHoe 1 aHa’poOHOE AbIXaHUE MUKPOOOB.

17. Cps3p npIxanus 1 OpOKEHHS.

18. BawusiHue ¢pakTOpOB BHEIIHEH Cpebl Ha )KU3HEACATEIbHOCTh MUKPOOOB.

19. TloHsTHE O HACIENCTBEHHOCTH ¥ N3MEHYHBOCTH.

20. I'enorunmueckue GopMbl H3MEHUUBOCTH (MyTAIIMN U PEKOMOWHAIINH T'€HOB).
21. ®denorunuueckue GopMbl NI3MEHYMBOCTH (a1anTalys, MoauduKaIms).

22. TlpakTHyecKoe MCIOJIb30BaHHE TeHETUKN MUKPOOOB.

IlepeyeHb BONPOCOB K py0e:kHOMY KOHTPOJIIO Ne2:
1. Bo30yauTenu MOJIOUHOKHUCIIOTO OPOXKEHHUS, UX KpaTKas XapaKTepUCTUKA.
2. XapakTepucTuka Bo30yauTesel MacIIHOKUCIOTO OpOKEHHS U €r0 Pa3HOBUIHOCTEH.
3. AMMoHM(UKaIMs OCITKOBBIX BEIICCTB U MOUYEBUHBI. XapaKTePHbIE OCOOCHHOCTH BO3-

OyauTenei 3TUX MPOIIECCOB.

4. Tlponecchl HUTpU(DUKAIIH, TCHATPUDUKALUN U UX BO30OYAUTEIH.

A3oTUKCaTOPBl: CHMOUOTHYECKHE U CBOOOIHOKUBYILUE.

IpeBpaieHre MEKpOOpraHU3MaMu coeqUHEHUH Bocopa, cepbl U Kene3a B IPHPO/IE.
Kparkast xapakTepucTuka 6akTepualbHbIX YI0OpEHUH.

OcHoOBHbIE HaNpaBJIEHUs UCCIEA0BaHNN TOUBEHHON MUKPOOHOIOTHH.

. Ponp MUKpoOpranu3mMoB B ()OpMHPOBAHUY MOYBBI M CO3/IaHUH €€ TII0JI0POIHUSI.

10 VYyacTre MUKpOOPTaHU3MOB B 00pa30BaHUN T'YMHUHOBBIX BELIECTB IMOYBBI U B UX pa3-

©ooNo O

JIOKCHHUH.

11. Bo3aymiHblil pexuM MOYBBI Kak (akTop, ONpEaesIIoIINi HanpaBIeHHOCTh MUKpPO-

OMOJIOTHYECKUX IMponIeCCoOB B IOYBE.

IIOYBBI.

12. BausiHME aKTHBHOM KHCIOTHOCTH Ha MHUKPOQIIOPY IMOYBEI. METOABI peryInpoBaHusl.
13. BausiHue Temmeparypbsl M BIQXHOCTH Ha JKU3HEAEATEIbBHOCTh MHKPOOPTaHM3MOB

14. Ponp Ouonorndeckux (pakTopoB B HOpMUPOBAHUH MTOYBBI.

15. KopneBas u npukopHeBast MUKpoGIopa U ee BIMSHUE Ha pacTEeHUeE.

16. Muxopwusa, ee BHJIbl, UCIIOJIb30BAaHUE B CEILCKOM U JIECHOM XO3SHCTBE.

17. DnudutHast Mukpodopa, ee cCocTaB U 3HaUEHHUE B COXPAHEHUHU ypOKasl.

18. MuxkpoOuonoruuyeckue CpeicTBa 3aluThl pacTeHui. [IpenMyiiecTBa U HEAOCTATKH

METOJa.

19. Bbuomnpenapatsl B 3allUTe pacTeHUH OT BpeIHBIX HaceKkoMbIX. IIpenapaTsl 6akTepu-

AJIbHOTO, TPUOHOTO ¥ BUPYCHOT'O MTPOUCXOXKICHHUSL.

20. buonpenapaTsl B 3allUTe pacTeHUH OT BO30yauTeNel 3a001eBaHUH.

21. T'uOGb6eperuIiH 1 ero UCIIOIb30BaHue.

22. KonuuyecTBeHHBIN M KaYECTBEHHBIA COCTaB MUKPO(IOPHI Pa3HBIX THIIOB IOYB.
23. XapaKTepHCTHUKa OCHOBHBIX TPYII MUKPOOPTAaHH3MOB, HACEISIONINX MOYBY.
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IIpuMepHBIii HepedYeHb BONPOCOB K 3a4€eTy

[TpenMert u 33124l MUKPOOHOJIOTHH.
3aciyru JI. [1acTepa B pa3BUTUM MUKPOOMOJIOTMYECKON HAYKH.
Posb pycckux ydeHbIX B CTAaHOBICHUHM MUKPOOUOJIOTUH KaK HAYKH.
Ponpb 1 ncnonp3oBanne MUKPOOOB B CEIBCKOX039MCTBEHHOM IIPOU3BO/ICTBE.
Crtpoenue 6akTepruanbHON KJICTKH.
®opma U BeTUYHHA OaKTEPUH, JBUKECHHE.
Crioco0bI pa3MHOKEHHE MUKPOOPTaHU3MOB.
Knaccudukamms rpu6oB.
XapakTepHble 0COOEHHOCTH BUPYCOB U OakTepruodaros.

10 ®enotunuyeckue GopMbl U3SMEHYUBOCTH (a1anTaust 1 MOIUPUKALIS).

11. T'enernyeckue GOpMbI M3MEHYMBOCTH MHUKPOOPraHM3MOB. MyTaluu ¥ peKOMOHHA-
LMY TE€HOB.

12. Biusaue (hakTOpOB BHEIIHEH Cpeibl Ha MHKPOOPraHM3MbI ((hU3MUECKHE, XUMUYe-

CoNooak~wNE

CKHE).

13. ®depmeHTH MHKPOOPTaHU3MOB, UX CBOMCTBA, Kiaccudukanus pepmeHTtoB. [IpakTu-
4yecKoe 3HaUYCHHEe MUKPOOHOH (epMeHTaI .

14. TTuranue Mukpo6oB. THIBI MUTAHUS MHUKPOOOB. VICTOYHHUKN SHEPTUHU YIIIEPOIUCTO-
r'0 ¥ a30TUCTOT0 MUTaHU MUKPOOOB.

15. JIpixanue MUKPOOOB (CYHIHOCTH MTPOLECCA, THITBI IBIXAHHS).

16. Tpouecc apixanus U OpOKEHHs, UX 00MIas XxapakTepucTrka. OTHOIIEHHE MUKPOOP-
TFaHU3MOB K KHCJIOPOy BO3/1yXa.

17. CrnuproBoe Gpokenne u ero Bo3Oymurenb. [IpakTHueckoe 3HAYEHHE CITHPTOBOTO
OpOXKEHUSI.

18. Momnounokucnoe Gpoxenue. [IpOayKThI MOJOYHOKHCIOIO M CMEIIAHHOTO Opoe-
HUS, UX XapaKTEPUCTHKA.

19. MacnsHokucnoe 6pokenue, ero Bo3oyaurenu. Mcnoap30Banne OpOKEHUSL.

20. AmmoHupuKaius OETKOBBIX BEIIECTB. XapaKTePUCTHKA MUKPOOPTaHU3MOB, BBI3bI-
BAIOIINX aMMOHU(DHUKAIIUIO.

21. TIporecc HUTPUDUKAIMH, €TO 3HAUYCHUE JIIS CENBCKOX 035 CTBEHHOTO MPOU3BOICTBA.
Hutpudukaius B pa3inyHbIX 10YBaXx.

22. Jlenutpudukarms u ee Bo30ymurenn. Mepbl 60pbObI C TIOTEPSIMU a30Ta MOYBBI B pe-
3yJbTaTe JeHUTpU(UKaLuu.

23. 3naueHre OMOIOTMYECKOM (pUKcamMu aTMOC(EPHOrO a30Ta B CENbCKOXO3SHCTBEH-
HOM IIPOU3BOJICTBE.

24. ®ocdopubie bakTeprun, CepOOAKTEPHH H KEIe300aKTEPUH X POJTb B IPUPOJIE.

25. dakTophl Cpepl, ompeaenstonue GopMUPOBAaHHE MHUKPOOHBIX ACCOIMAINM MOYBBI
(TeMmieparypa, BIaXKHOCTb, a3palusi, KHCIOTHOCTb U Jp.).

26. MukpoGHOe HaceleHHe MOYBCHHBIX THIIOB. PacmpocTpaHeHHe MUKPOOPTaHH3MOB B
npoduie nous. OKyJIbTYpEeHHOCTb MOYB.

27. CuiocoBaHue ¥ CCHAKHPOBAHUE KOPMOB.

28. Muxkopu3za pactenuil. Pors MUKOpH3bI B MUTaHWU pactenuii. lemecooGpasHocTh
MUKOPH3AIUH TIPH JIECOHACAKACHUSIX.

29. DrnudurHas u puzochepHas MUKPO(HIOpa pacTeHHH.

30. Cunte3 MEUKpOOpraHU3MaMu OEJIKOB, BATAMUHOB, aHTHOMOTHYECKUX BEIIECTB.

6.5. ®oH1 OLICHOYHBIX CPEICTB
[TonHpril OaHK 3aAaHUN JUIsSI TEKYLIET0, pyOeXHBIX KOHTPOJIEH U MPOMEXYTOUYHOM aTTe-
CTallMU 110 NUCLMIUIMHE, [I0KA3aTelIu, KPUTEPUH, [IKAJIbI OLCHUBAHNS KOMIIETCHIIMM, METOIAY E-
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CKHE MaTepHualbl, ONpEACAIONINe MPOLEAYPbl OLIEHUBAHHUS OOPa30BATEIBHBIX PE3YIbTATOB,
IPUBEJICHBI B yU€OHO-METOIMYECKOM KOMIUIEKCE AUCIUIIINHBI.

7. OCHOBHASJ 1 JOINIOJIHUTEJIBHAS YYEBHASA JIUTEPATYPA

7.1. OcHoBHAas1 JIUTEpaTypa
1. MukpoOuonorus: YueOnuk s arporexnoioros / Cugopenko O. /., bopucenxo E. I,
BanbkoBa A. A., Boitno JI. U. - M.: HUL] UH®PA-M, 2015. - 286 c.: - (Bsiciee oOpa3oBanue:
bakanaspuar) // http://znanium.com/bookread2.php?book=456113

7.2. lonotHUTEIbHAS JJUTEPATyPa
1. Emues, B.T. Mukpo6uosnorus / B.T. Emues, E.H. Mumyctun. — M.: Komoc, 1993. —
383 c.
2. Tenmep, E.3. u ap. [Ipaktukym o mukpoouosiorun / E.3. Tenmep, B.K. [llunpHMKOBA,
I".U. IlepeBepzeBa. — M.: Koinoc, 1993. — 239 c.

8. YYHEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSITEJIBHOM PABOTbBI OB YUAIOIINUXCS
1. [TocToBanoB A.A. Metoaudeckue yka3aHusi K CaMOCTOSTEIbHOMY M3yYEHUI0 MHKPO-
6uonoruu. — Kypran: 3a-Bo Kypranckoit 'CXA, 2019. — 30 c.
2. IlocroBanoB A.A. Meroauyeckue YyKa3aHWs K BBIIOJHEHUIO J1a0OpaTOPHO-
MPAKTUYECKUX 3aHATHI 1o Mukpoouonoruu. — Kypran: U3a-so Kypranckoit 'CXA, 2019. — 40
c.

9. PECYPCbI CETU «<MHTEPHET»,
HEOBXOJIUMBIE JIUIA OCBOEHUSA JUCLHUITJIMHBI
1. http://www.viniti.ru/ - Beepoccuiickuii HHCTUTYT Hay4yHOH M TEXHHYECKOH HH(OP-
manuu Poccuiickoit Akagemun Hayk;
2. https://elibrary.ru/ - nay4nas 37eKTpOHHAsE OUOIHOTEKA;
3. https://gamaleya.ru

10. ”H®OPMAIIMOHHBIE TEXHOJIOI'NHU, IPOIT'PAMMHOE OBECIIEYEHHUE
N UTHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

OBbC «Jlaaby

OBbC «KoHCYNbTaHT CTYJEHTa»

OBC «Znanium.comy

«["apaHT» - CIPaBOYHO-TIPABOBAs CHCTEMA

el A

11. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIUHBbI
MatepuanbHO-TEXHUYECKOE 00eCcTIeueHUE TI0 peann3aliil JUCIUTUIHHBI OCYIIECTBIISETCS
B cootBeTcTBUU ¢ TpeboBanusimu @I'OC BO no ganHOM 00pa3oBaTeIbHOM MporpaMMme.

12. 1A CTYAEHTOB, OBYYAIOIIUXCSA C UCITOJIb30BAHUEM
JUCTAHIIMOHHBIX OBPA3OBATEJBHBIX TEXHOJIOI UM

[Ipu HCTONB30BaHUM HIEKTPOHHOTO OOYYEHHS M JUCTAHIMOHHBIX 00pa30BaTENbHBIX
texHosoruil (ganee 30 u JJOT) 3aHATHS MOJHOCTHIO MM YACTHYHO MPOBOISTCS B PEKUME OH-
naifH. O0beM AMCHUIUIMHBI M paciipe/ielieHue Harpy3Ku 1o BUJIaM paboT COOTBETCTBYeET II. 4.1.
Pacnipenenenne 6ayioB COOTBETCTBYET M. 6.2 THOO MOXKET OBITh U3MEHEHO B COOTBETCTBHH C
pewenreM Kadenapsl, B crydae nepexoaa Ha 30 u JIOT B npouecce oOyuenus. Pemenue kaden-
pbl 00 MCHOJIB3YEMBIX TEXHOJOTHSX M CHUCTEME OLIEHWBAHHUS JIOCTH)KEHUH 00ydaromuxcsi mpu-
HUMAETCS ¢ YU€TOM MHEHUS BEIYIIEro MpernojaBareis U JOBOAUTCS J0 CBEJCHUS 00yJarolnX-
csl.
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AHHOTAaIUS K paboueit mporpaMme TUCIHUTLTAHBI
«MHUKpPOOHOTIOT U

o0pa3oBaTensHOM MPOTPaMMBI BEICIIIETO 00OPa30BaHUS —
nmporpaMMbl OakanaBpHuara
35.03.04 — ArpoHomusi
Hanpasnennocts — ArpoousHec

Tpynoemkocts muctmrmnabl: 3 3E (108 akamemudeckux 4acoB)
Cemectp: 1 (ounas popma o0yueHus)
dopma NpoMeKyTOUHOM aTTecTalluu: 3aueT

ConeprxaHue JUCIUTUTMHBI

[IpeameT u 3aga4u MUKPOOHMOJIOTUH, €€ MECTO U POJib B CUCTEME OMOJIOTH-
YECKUX U CEJIbCKOXO3SHUCTBEHHBIX HayK. VcTopusi pa3BUTHS MUKPOOHOJIOTHH.
®opmMmel U pazmepsl 6akTepuil. Ctpoenue OakTepuanbHoi KieTku. Lukn pazButus
POKApPUOTUYECKON KIIETKH: POCT, JAEJIEHHUE, CIOPO0Opa3oBaHUe, ABMKECHHE. YIIb-
TpaMUKpoObI (BUpycCHl U (paru). PepMeHTbl MUKPOOPTaHU3MOB U UX POJIb B KHU3-
HEJIEATEeNIbHOCTH KJIeTOK. [luTtanne MukpoOoB (aHabosm3M). Tumbl nutanus. J[bi-
XaHWe MUKpOOOB (kaTaboynu3M). Tumbl nbixaHus. BausHue Gu3anyeckux u XUMHU-
YecKuX (PaKTOpOB BHENIHEW CpeIbl HA MHUKPOOPTAHU3MBI. MI3MEHYWBOCTH MHKPO-
OpraHu3MoOB U €€ BUJIbl. [IpakTHyeckoe UCIoIb30BaHUE T€HETUKH MUKPOOOB. 3Ha-
YeHHe KPYroBopoTa yriiepojaa B npupoje. CrnuproBoe OpoxkeHue, ero Bo30yaure-
JM ¥ 3HaYeHue mporecca. MoIoYHOKHUCIOe OpOoKEHUE, €r0 Pa3HOBUIHOCTU U HC-
MOJIb30BAaHUE B TPAaKTUKE. MacCisHOKUCIOE OpOXKEHUE, €ro pazHOBUIHOCTH U
nmpakTuyeckoe 3HadeHue. KpyroBopor azota B mpupoje. AMMoHUDUKaIUs OEIKo-
BBIX BellecTB U MO4eBUHBI. [Iporiecc nurpuduxaiuu u ero Bo3oyaurenn. Bo3oy-
JTUTENN TIpolecca NeHUTpUu(HUKaIuy. 3HaueHne OMOJOTHUUECKON (DHKCAIMKU a30Ta,
azoTdukcaropsl cuMOMOTHYECKHE U cBOOOHOKUBYIIHE. [IpeBpamenne dhochopa
B npupoze. IIpoueccel cynbhodukaum u necyinbPopukanuu, ux BO30YIUTETH.
OxuciieHre U BOCCTAHOBJIEHUE Kene3a B npupoje. CHHTE3 MUKpOOpraHU3MaMH
OMOJIOTUYECKA aKTUBHBIX BEIIECTB: BUTAMUHOB, aHTUOMOTHKOB, PETYJIATOPOB PO-
cta. Pa3BuTHe B3MISIOB YUEHBIX Ha POJib MUKPOOOB B 0Opa3oBaHuu 1o4Bbl. dak-
TOPBI Cpelbl, onmpenenstomue GopMUpOBaHKEe MUKPOOHBIX accoruaruii. Muxkpo-
OpraHu3Mbl TOYB pa3WYHBIX THUMNOB. Hakomnenue rymyca u QopmupoBaHue
CTPYKTYPBbI ITIOYBBL. XapaKTep B3aUMOOTHOLICHUNA MEXIY MUKpPOOpraHu3smamu. Pu-
3ochepHas mukpodiopa. Mukopusa pactenuii. nudurHas Mukpodiopa u ee co-
cTaB. MUKpOOMOIOTUYECKHUE TPOIECCHI, MPOUCXOAIINE TIPpH Ccylke KopMmoB. Ce-
Ha)XUpoBaHue KOpMoB. CuiocoBanne kKopMoB. KopMa MHUKPOOHOTO MPOUCXOXKIE-
HUSL.
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JIMCT
perucTpanuv U3MeHeHH (10MoJTHeHUil) B pado4yI0 NporpaMmmy
y4eOHOH JUCHUIIIHMHBI
« Muxkpoouosiorus »

N3meHenus / 1onoiHeHHs B pad04y0 NporpaMmmy
Ha20 /20 yuyeOHblii roxa:

OTBETCTBEHHBIN MTPENO/IaBaTEeINb / ®.1.0. /

N3meHeHust yTBEpKIEHBI HA 3aceTaHuu Kadeaphl «_ » 20 r.,
IIporokoit Ne

3aBenyromuii kadenpoit « _» 20 T.

N3meHeHus / 10MoJIHEeHHs B pa004y0 NporpaMmmy
Ha20 /20 y4eOHwrii roa:

OTBETCTBEHHBIN MPENOAABATEID / ®.1.0. /

W3meHeHust yTBEpKIEHbI HA 3aceAaHuM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoi « _» 20 T.
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