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1. eans aucMnIMHbI

Henamu pucummmubael 51.0.14  «Mukpobuonorus»

oOpasoBanus (YpOBeHb OaKkagaBpHarTa) sBISCTCS:

- OCBOEHHE TEOPETUUYECKUX OCHOB OOIICH U CeIbCKOXO03HCTBEHHOW MUKPOOHOJIOTUHY;

- popmMHupoBaHUE OCHOB HAYYHOTO MUPOBO33PEHUS;

- pa3BUTHE Y CTYJEHTOB «TEXHUYECKOTO SI3bIKa» OyIyIIero CrenuaincTa;

- MOJIy4YeHHEe HEeoOXOAMMOro MUHUMYyMa 3HaHHMM MO0 MHMKPOOHOJIOIMH, KOTOPBIM crocOOCTBOBaN Obl
YCBOCHHMIO TOCIEAYIOIMX NPOQWIMPYIOIMX JUCUMIUIMH U (OopMUpOBal 1LEJIOCTHOE MpPEeJCTaBICHUE
CHEIMAIUCTOB CEIbCKOTO XO03AHCTBAa 00 OKpy)Kalllel cpene, a B NpakTHUECKOM pabore olecneuuBal
NOHUMaHUE MUKPOOHOJIOTHUECKUX aCIIEKTOB MEPOTIPHUSTHH;

- IIPUBUTHE HABBIKOB IO aHAJIM3y MUKPOOPraHM3MOB M M3Y4YEHHME METOJOB HAyUHBIX HCCIEAOBaHUMN

B CEJIbCKOXO3SIMCTBEHHOM
po¢eCCHOHATBHBIX YMEHUH.

MHUKPOOHOJIOTHH

CHOCOOCTBYIOIIMX

B paMKax BBICHICTO HpO(I)eCCI/IOHaJ'H:HOFO

BBIpa6OTKe IMEPBUYIHBIX

2. IlepeyeHb MUIAHHPYEMBIX Pe3yJabTATOB O0y4YeHHMs] MO [IMCUHMILJIMHE, COOTHECEHHBIX € IJIAHHU-
PYeMbIMH pe3yJbTATAMM OCBOCHHS 00Pa30BaTeIbHOI MPOrpaMMbl

[Tporniecc M3yueHus AUCIUIUTMHBI HampaBieH Ha ¢opMmupoBaHue cieayromux komnereHiuid OIT BO
Y OBJIaJICHUE CIIEYIOIIMMHU pe3yJibTaTaMU 00yUYeHUs MO0 AUCLUIIIINHE:

Ko n nanmenoBaunue

Ko 1 vanmenoBanue

[lepedeHs UIAHUPYEMBIX PE3YIIBTATOB

KOMIIETEHIINH WHANKATOpA TOCTHKEHUS 00y4eHUs 10 TUCITUTLIINHE
KOMIICTCHITHH

OIIK-1 Cmnocob6en pemats|OIIK-1.1 JleMoHCTpUpYET | 3HAET
TUTIOBBIE 3a/la4y¥l | 3HAHHE  OCHOBHBIX  3aKOHOB | OCHOBHEIC 3aKOHBI MaTEMaTHYECKHX,
npoecCuoHaIbHOM MaTEeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX u
JeSITeIbHOCTH Ha OCHOBE | €CTECTBEHOHAYYHBIX 1| o0menpodeccHOHANBHBIX TUCITUTLIAH
3HAHUI OCHOBHBIX | 001IENTPOPECCHOHATBHBIX ymeer
3aKOHOB MaTeMAaTHUYECKUX | TUCIUIUINH, HEOOXOAMMBIX s | 000CHOBATH OCHOBHBIE 3aKOHBI
U €CTeCTBEHHBIX HAyK C|pelIeHHs THUIIOBBIX 3aJad B|MaTeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX
MIPUMEHEHHEM o01acTu arpOHOMUU TUCTIATLTAH
nH(pOPMaIIOHHO- BJIaJieeT HABbIKAMH
KOMMYHHKAITUOHHBIX uH(popManueld O pereHHH TUIOBBIX 3a71a4 B
TEXHOJIOTHIA; 00J1aCTH arpOHOMHH

OIIK-1 CnocobeH pemiatb
TUIIOBbIE 3a1auu
npo¢ecCuoHaATBHOM
JeSATETbHOCTH Ha OCHOBE
3HAHUU OCHOBHBIX
3aKOHOB MaTE€MaTUYECKHX
M ECTECTBEHHBIX HayK ¢
MIPUMEHEHUEM
nH(pOPMaLIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM;

OIIK-1.2 W cnonb3yer 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX "
€CTECTBEHHBIX HayK ISt
pelleHns CTaHJapTHBIX 337a4 B
arpOHOMMH

3HaeT
OCHOBHBIC 3aKOHBI MaTeMaTUYECKHUX,
CCTCCTBCHHOHAYUYHBIX nu
o0menpodecCHOHATBHBIX TUCIUTUTHH

ymeeT

000CHOBaTh OCHOBHBIC 3aKOHBI
MaTEMATHYCCKHUX, CCTCCTBCHHOHAYUYHBIX
JTMCHUTUIAH

BJajieeT HABbIKAMU
uHpopMalrel 0 pelIeHUH TUIOBBIX 337134 B
o0jacTu arpOHOMUU

3. MecTo 1MCUMIVIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucuunnuHa «MUKpoOHONIOTHS» SIBISIETCA TUCLUIUIMHON 00513aTENbHOM 4acTH POrpaMMBbl.
N3ydyeHne qUCIUILINHBI OCYLIECTBIIETCA B 2cemMecTpe(-ax).

Jliis ocBOeHMST TUCHUILTUHBI « MUKpPOOUOJIOTHS» CTYAEHTHl UCHOIB3YIOT 3HAHUS, YMEHUS U HaBBIKH,
c(OpMHUPOBAHHEIE B MPOIIECCE U3YUCHUS TUCITUTLINH:
Marematuka 1 MaTeMaTUYECKasi CTATUCTUKA




®duznka

XUMHS HEOpraHUYecKas U aHaIUTUYECKast

OcBoenne AMCUUIUIMHBI « MUKpPOOHOJIOTHSY SBISETCS HEOOXOAMMON OCHOBOW ISl MOCIEIYIOIEro
W3Y4YEHHUS CIEAYIOIMIMNX JUCHUTIINH:

ArpomeTeoponorus

OO011as regeTUkKa

®u3nonorus 1 OUOXUMHUSI paCTECHHM

OCHOBBI OMOTEXHOJIOTHH CAJOBBIX KYJIbTYP

Hudpossie Texnonoruu B AIIK

BrimonHenue 1 3anmTa BeITyCKHON KBaTH()UKAIIMOHHOW paboThI

ITonroroBka K cadye U cjadya rocy1apcTBEHHOIO dK3aMeHa

4. O0beM IMCUMIUVIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJAeMHYECKHX 4YAaCOB,
BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy ¢ o0yuyamwmuxcs ¢ mnpenogaBarteneM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aronuXcs

OOmast TpyJA0eMKOCTh JTUCIUIUIMHBI «MUKPOOHONIOTH» B COOTBETCTBHH C pPabodMM ydeOHBIM
IUTAHOM U €€ paclpeeNieHue 1Mo BuaaM paboT MpeCTaBlICHbI HUXKE.

KonrakTHas paboTa ¢ mpenogaBareneM, dac dopma
Tpynoemk Camocrosi- Kourposs MPOMEKYTOUHOU
CCMeCTp OCThb JICK- IIPAKTUYCCKUE na60paTopH1,1e TCJIbHAs pa- gac ’ arTecralnuu
qac/3.e. U 3aHATUSI 3aHATUS 60Ta, qgac ((1)0pMa
KOHTPOJIA)
2 144/4 30 42 72 3a0
B T.4. 4YaCOB:
B UHTEPAKTUBHOM 2 4
¢dopme
TpyHoeMK BreayanTopHas KoHTakTHas paboTa ¢ IIpernoaBareieM, 4ac/den
Cemectp OCTb Kypcosas Kypcosoit 3aver Juddepenunposan Koncynpramnuu K3aMeH
qac/3.e. pabota MIPOCKT HBIH 3auer nepen 9K3aMeHOM
2 144/4 0.12

5. Collepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ II0 TEMaM (pasue.ﬂaM) C YKazaHueM OTBeE-
JAE€HHOI'0 HA HUX KOJINYECTBA aKaJIEeMUYECCKUX YaCOB U BU10B y‘lCﬁHbIX 3aHATHH

KonuuectBo uacos
OrneHo4HOE Ko
Dopmer cu €/ICTBO HHﬂHf(aT
o CemuHapcK g TeKyILero Y
3 ue 3amATHS | S TIPOBEPKH opoB
HanmenoBanue pasznena (3tana) | 3 o KOHTPOJIS
No S o pe3yJIbTaToB JIOCTHK
MPAaKTHKH S i ° 5 « | ycmesaemocTy u
@) ] = Q 2 LB . JOCTHXEHUS CHUS
5 g > 2 & © | mpomexyrouHoit
8 Z 5 a ISle] VHJIMKAaTOpPOB KOMIIETE
A L o 15} 5 8, arTecTranuu o o
= g = 2 KOMIIETEHIIUIA HIIUM
E g =
& =) <
< © @)
o <
= =
1. |1 pa3men. Mukpobuonorus
1.1. | Jlekuun 2 30 30
1.2. | Cemunapckue 2 6 6
1.3. |JIab 2 36 36
1.4. |cp 2 72




ITpomexyTouHas aTTecTanus

3a0

Uroro

144 | 30 42 72

Hroro

144 | 30 42 72

5.1. JIeKUMOHHBI KypC ¢ yKa3aHHeM BHI0B HHTEPAKTHBHOI (p)OPMBI NPOBeIeHUsI

3aHATHI

Tema nexuu (1/vunu
HaWMEHOBAaHHE pa3Jien)
(BUI MHTEPAKTHUBHON (hOPMBI
MIPOBEICHMSI 3aHATHI )/
(mpakTHuecKas MOoJArOTOBKA)

ConeprxaHue TeMbl
(v/nnm pasznena)

Bcero,
4acoB / 4acoB
WHTEPAKTHBHBIX
3aHATHH/
MIPAKTHIECKasT
MMOJATrOTOBKA

Jlexuun

Tema 1.

HcTopus u pa3zBuTHE MUKPOOHOIOTUN

[Ipenmer u 3agaum MUKpOOMOJIOTMH, €€ MECTO U
poJib B COBpPEMEHHOH Ouonoruu. 3HaueHUe
MHUKPOOHOJIOTUH B HAPOJHOM XO3sIHCTBE.

OtkpbiTHE ~ MUKpOOpraHu3MoB  A.JIeBEHI'yKOM.
Pa6otsl onucatensHoro nepuoaa (P. I'yka, X.JLJL
broddona, 11I. Kanwsip ae Jlatrypa, T. llIBanna, .
Kroruunra). Hayunas pesrtensHocts JI. Ilacrepa,
€ro poib B (OPMHUPOBAHWUU HAYKH O (YHKIHIX
MUKpPOOPTaHM3MOB W BO3HUKHOBEHHHU pa3IMYHBIX
oOnacteii MukpoOuosoruu. 3HayeHue pabdor P.
Koxa, M. beiiepunka, A. ®nemunra, A Jle bapu.
PazButune OTEYECTBEHHOM MHUKPOOHOJIOTHH.
Ilepsbie pycckue MHUKPOOHOJIOTH (JI.C.
LlenkoBckuii, WM.M. MeunukoB, H.®D. T'amanes,
JLK. 3abonoTHblii M 1p.), UX BKIaJ B DPa3BUTHE
HayKd O MUKpOOpraHu3Max. 3HaueHue padoT u

C.H. Bunorpaackoro u B.JI. OwmensHckoro mis
pa3BUTHS HOBOTO HANpPABIEHUS — DKOJOTHYECKOU
mukpo6uonorun. M.C. BopoHuH — ocHoBaTelb
OTE€YECTBEHHON MHUKOJIOTUH.

OtkpbiTHe BUpPYycOB U OakrepuodaroB. PaboTbl
J.M. WBanosckoro, ®. J['Opemus.

PazButue  mukpoOuosmormn B XX BEKE.
JlocTuKeHHsI COBETCKUX MHUKpoOuosioro. PaboTsl
I'.A. Hancona, b.JL Hcauenko, AA.
Nmmenenkoro, H.A. KpacunbHukosa, E.H.
Mumycruna, B.H. [ITanomHxukoBa, C.IL
Kocteruera. B.C. bytkeBuya.

OtkpbiTHe aHTUOMOTHUKOB. PaboTel A.Dnemumnra,
X. ®nopu u D. YeliHa.

OCHOBHbBIE HaIlpaBJIIEHHUsS DPAa3BUTUS COBPEMEHHOMN
MUKpPOOHOJIOTUHY; oOmras MUKpOOHoJIorus,
CEJIbCKOXO3S1ICTBEHHAsI, NOUBEHHass U Ap. Kparkas
XapakTepucTHKa ux 3ajnad. HoBble HampaBieHus B
MHUKPOOHMOJIOTUH U TIEPCHIEKTUBBI Pa3BUTHSL.
Mukpoopranu3Mbl U 3BOJIFOLIMOHHBIN MTPOLIECC
I'nnoTe3pl 0 NMPOUCXOXKIACHUM XU3HU U CBOMCTBAX
MEPBUYHBIX OpraHu3MOB. Bo3HukHOBeHUE
IIPOKAPUOTOB U 3yKapuoToB. Dunorenernueckue
CBSI3M DA3JIMYHBIX TPyHI MUKPOOpPraHu3MoB. Mx
OTpa’kKEHHE B CUCTEMATHKE.




OCHOBHEIE HaIpaBJICHUA B OMOJIOrMYECKOI
9BOJIFOIIMH.

Muxkpockonnyeckue METOIbI HCCIIEIOBaHM
MHKPOOPTraHU3MOB

CBeToBOM MHKPOCKOI M €ro pa3HOBUIHOCTH:
TEMHOIIOJIbHAS, (ha30BO-KOHTpACTHAS u

JIOMHUHECLEHTHAs MHKPOCKOMUS.  DIJIEKTPOHHBIN
MHUKPOCKON M €ro NMPUMEHEHHE B MUKPOOHOJIOTHH.
VinpTpatonkue cpe3bsl. CrocoObl  paspylIeHUs
KJIETOK W  BBIJICJNCHUS  OTHCIBHBIX  CTPYKTYP.
[Ipenapatel KJIETOK MHKpoOopraHu3zmoB. Ilpoctsie
u g hepeHIMPOBaHHBIE METOABI OKPACKH KIIETOK.
Mopdonoruss u  QyHKIHOHAIBHAS  CTPYKTypa
OakTepuaIbHOU KIETKU

Pazmepsl. OJHOKIETOYHBIE W MHOTOKJIETOYHBIC
¢opmbl.  OcHOBHBIE  (OPMBI  OJHOKJIETOYHBIX
Oakrepuil. XapakTepHble 00bEIMHEHHS KIETOK.

Jlexuun

Tema 2.

Mopdomorus rpuooB, MHUKPOBOJIOPOCIIEH,
IIPOCTEUILNX. Mopdonorugeckas
g depeHInpoBKa MHKPOOPTraHU3MOB.

[Toxosimuecs GopMbl MUKPOOPTaHU3MOB.

CrpoeHune u XUMHUYECKHUI COCTaB MPOKapHOTOB
OCOOEHHOCTH CTpPOEHHUs] KIETOK MPOKapUOTOB B
CpaBHEHHMH ¢ OdykapuoTtamu. IloBepXHOCTHbBIE
CTPYKTYpBbI IpOKapuoToB. KieTouHble CTEHKH
IPaMIOJIOKUTENBHBIX M TIpaMOTPHULATENbHBIX
OaKTepHil. 3HaueHue KJIETOYHBIX CTCHOK.
[Iporomnactel  u  chepomnactel. L-dopmbl  u
MUKOIUIa3MBl, BO3MOJKHBIE OPUYHMHBI ux
BO3HUKHOBEHUS. CIIM3HCTBIE CJIOM U KarlCyJbl;
XUMHUYECKMH cocTaB M (QyHKUuU. JKTyTHUKH: HX
YHICJI0, COCTaB M paCIoOJIOKEHHE Yy OakTepHil.
OceBasg HuTh cnupoxer. JKryTHKM M PECHUYKH Yy
9YKapHUOTOB.

JlBwxkenue. Peakumum Takcuca y MpPOKapuOTOB
(anpoTtakcuc, XEMOTAKCHUC, ¢doToTakcuc).
OumOpun  u monoBele  Bojocku  (F-mumm) y
OakTepwuii, X QYHKINU.

MemOpanHbie CTPYKTYphl mpokapuoTtos: LIIIM,
€30COMbI, TUJIAKOU[IbI, XPOMAaTO(pOpPHl, a3POCOMBI U

Ap.

4/-

Jlexuun

Tema 3.

HcTopus u pazBuTHe MUKPOOUOJIOTUU

[IpenMer u 3amaun MUKPOOHMONOTHH, €€ MECTO U
poJib B COBpPEMEHHOH Ouonoruu. 3HaueHUe
MUKpPOOHOJIOTUH B HAPOJIHOM XO3SHCTBE.

Mup MHKpPOOPraHW3MOB, OOIKWE TPU3HAKH U
pasHooOpasue.  IlojmoxeHue  cpeam  JAPYIHX
opranu3moB. Kiaccudukarus npokapuoTos.
3HaueHue MOP(OIOTUYECKUX,  [UTOJIOTUYECKHX,
KYJbTypaJIbHBIX, (hU3HOTOTUYECKHIX "
OMOXMMHUYECKUX TPU3HAKOB [UIsl CHCTEMAaTUKHU
OaxTepuil.

Cucrema KIaccupuKauu Onpenenurens

2/-




OakTepuit bepmxu. Paznoo6pasue MHupa

IIPOKApUOTOB.

Mup MHKPOOpPraHH3MOB, OOIIKME TMpPHU3HAKU U
pazHoobOpasue. OcobenHoctu OTJIEJIOB
rpaMOTpPUIIATENbHBIX, IPaMIIOJIOKUTEIbHBIX,
MHUKOIUIa3M U apxebakTepuil. XapaKTepUCTHKa
HEKOTOPBIX BAYKHEUILINX NpeICTaBUTENEH
MUKpOOHOro  Mupa. [I'pynmel  IPOKapHUOTHBIX
OpraHU3MOB.

AKTUHOMUIIETHI. Oo6mas XapaKTEPUCTUKA
AKTUHOMHILIETOB. Ocobennoct  MOpP(OIOTHH.
Tumnbl MULEHSL. CriocoOsr pa3MHOKEHUs
aKTMHOMHIIETOB. PacrpocTpaHeHue, 3KOJOrHs U
[IPAKTUYECKOE  3HaueHWe.  AKTHUHOMHIETHl  —
POy LIEHTBI AHTUOUOTHKOB, (bepMeHTOB,
BUTAMUHOB,  aMMHOKMCIOT M JAp.  YdacTue

AKTUHOMMIIETOB B OYHMCTKE CTOYHBIX BOJ U
JIETOKCUKAIMKU ToYB. IlaToreHHble aKTHHOMMIIETHI.
TepModuiibHbIE AKTHHOMUIIETHI.

MuKo11a3MBbl. CsoiicTBa MHUKOIIIa3M,
0OyCIIOBJICHHbIE OTCYTCTBHEM KJIETOYHOM CTEHKHU.
Pacnipoctpanenue u MecTa oOuTaHus.
CamporpodHblie 1 MaTOreHHbIE MUKOTIIA3MBbI.
ApxebakTepuu. Ob6mmas XapaKTEepUCTHKA.
Ocobennoctu  mopdomoruut  u  (HU3HOJIOTHUH.
OKkcTpemanbHble apxeu. PacnpocTpaHeHue, Mecra
obutanusi W Ppoiab B mpuponae. PasznooOpasme
apxe0akTepuil.

Pa3nooOpaszue u cucremarnka rpuboB. OO6mIas
XapaKTepUCTHKA 1apcTBa rprOoB (Fungi)
Mopdomorus ¥ GuU3HOTIOTHS TPUOHOM  KIIETKH.
OCOOEHHOCTH MHIENHUATBHOTO CTPOCHHUS, BBICIINE
u Husmue rpudbl. OCOOCHHOCTH MHUTAHUS TPHOOB:
canpoTpodsl, Mapa3uThl, XHUIHUKHA. CrocoObl
pa3MHOKEHHUS TpUOOB: BEreTaTHBHOE, OECIOJIOE,
MI0JIOBOE  pa3MHOKEHHE. CoBepiiieHHbIE U
HECOBEpUICHHbIE TPHUOBI. DKOJIOTMYECKHUE TPYyMIbI
rpuOOB M HMX MpakTHYECKOoe 3HaueHue. BonHele,
MOYBEHHBIC,  KCHUJIOTPOQHBIE, KonpouIbHBIC,
MUKO(QUIbHBIE, (UTOMATOTCHHbIE U JAp. TPHUOBI U
UX 0COOEHHOCTH.

Jlexnuu

Tema 4.

[IpyHIMIT TOCTPOEHHS COBPEMEHHOM  CHUCTEMBI
rpu0oB. OCHOBHBIE TaKCOHOMMYECKHE KPHUTEPHH.
IIpu3naku, Jekamue B OCHOBE  BBIICIICHMS
OTIENOB,  IOJOTAEIOB,  KJIacCOB Yy  TIpHOOB.
OcHoBHbIE IIPUHLUIIBL MHUKOJIOTUYECKON
HOMEHKJIATypbl. CHHXpOHM3UPOBAaHHBIE KYJBTYPHI,
CIocOOBl WX TOJydeHHUs. 3HAaYeHWe MeToJa
HENPEPBIBHOTO KYJIBTUBUPOBAHUA U1 HM3y4YEHUs
CBOMCTB MHUKPOOPIaHM3MOB M MWCIOJb30BAHUE €0
B IIPOMBIIIJIECHHOCTH.

Beinenenne u KyneTuBMpoBaHue. HakonwurenbHble
KyJIbTYpbl M TPUHIUI DJJICKTUBHOCTH. YuCThIE
KYJBTYpbl MUKPOOPIaHM3MOB. MeToAbl MOJIy4EeHUs
Y 3HAYCHHUE.

4/2




OCHOBHEIE THIIBI cpen, HCIIOJIb3YCMbIX JI
KYJbTHBUPOBAHUA MHKPOOPTAaHU3MOB. MGTOI[I)I
MNPpUTOTOBJICHUA W  CTCPUWIM3AIUH  IMHUTATCIIbHBIX

Cpen.
KynbruBupoBanue  a’poOHBIX, aHA’POOHBIX U
(OTOCHHTE3UPYIOIINX MUKpPOOPTraHU3MOB.

[ToBepxHOCTHOE, TJIIyOMHHOE ¥ HWMMEPCHOHHOE
KYJIbTUBUPOBAHUE MUKPOOPTaHU3MOB.

[lytn monydeHHss DHHEPrHH, OCHOBaHHBIC Ha
cyoctpatHoM (hocopunupoBaHun

Jleknun

KoHcTpykTHBHBIE (OMOCHHTETHYECKHE) u
SHEPreTHYECKUe Tporecchl. KX B3aUMOCBSI3U Y
pas3HbIX MUKPOOPTaHU3MOB (aBTOTpOHOB,
rerepoTpodos).

Tema 5.

CriocoOsr CYILIECTBOBAHHUS MIPOKApHUOTOB.

ABroTpoduss u rereporpodus. Dororpodus u
xemoTpodus. IIpotoTpodsl 1 ayKCOTpOdBHI.
[IpoHNKHOBEHHE B KIETKY OSK30T€HHBIX BEIIECTB.

Huddyzus u AKTUBHBIN TPAHCIIOPT.
Hcnons3oBanue MHUKPOOpPTaHU3MaMH
BBICOKOMOJIEKYJIIPHBIX COEMHEHUI],
HEpaCTBOPHMBIX B  Boae.  OpraHmyeckune U
HEOpraHM4YecKue COEJIMHEHUS yriepoja,

UCIIONIb3YEMbIE MHKPOOPTaHM3MaMH, WX pOJIb B
Metabonu3me.  CrnocoOHOCTH  MHUKPOOPTaHU3MOB
UCIIONIb30BaTh  PA3IUYHBIC  COCIUHEHUSICEPBl U
dbochopa. ITlorpeObHOCTH B IKene3e, MAarHuw,
KaJIbI[UU; Kalli¥, HATPUU, MapraHie, MOJUOJCHE
U Apyrux sneMmentax. x pons B MeTabonusme.
[TotpeOHOCTH  MHUKPOOPTraHU3MOB B  TOTOBBIX
aMUHOKHCIIOTaX, BUTAMUHAX M JApPYyrux (Hakropax
pocra. [TpakTrdeckoe MIPUMCHCHUE
ayKCOTPO(HBIX MUKPOOPTAaHU3MOB.

PocT 1 pazMHO)keHNE MUKPOOPTAHH3MOB.

CriocoOsr pPa3MHOKEHUs MIPOKAPUOTOB u
JYKapuoOTOB. bWHapHOEe JeleHue W IOYKOBAHHE
O0akTepuil. POCT OTHENbHBIX MHUKPOOPTaHU3MOB U
poct nomyssinwic.  KpuBast pocta, 0COOCHHOCTH
otnenbHbIX (a3. OmpeneneHue CKOPOCTH pocTa U
BPEMEHM  TE€HEpaLUU. Huaykcusa.  ITpuuunHbl
JTUMUTAIMM pocTa U oTtMupanus. I[lepuogmueckue
KYJIbTYPBI " TOMOTEHHO-HETPEePBIBHOE
KyJIbTHUBHpPOBaHHE  (XeMocTaT H TypOMAOCTAT).
MatemMaTHueckoe BBIPAKCHHE pPOCTa  KYJIbTYp
MUKpPOOPTaHU3MOB IPU TOMOT€HHO-HETIPEPHIBHOM
KyJIbTHBHPOBAHHH.

2/-

Jlexun

Tema 5.

CrniocoOsr CYLIECTBOBAHHUS MIPOKAPHUOTOB.
ABtoTpoduss u rereporpodus. Dotorpodus u
xemoTpodus. IIpoToTpodsl 1 ayKCOTPOdHI.
[TpoHWKHOBEHHE B KIETKY OSK30T€HHBIX BEIIECTB.
Huddyzus " AKTUBHBIN TPAHCIIOPT.
Hcnonp3oBanue MHUKPOOpPTaHU3MaMH
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI,

4/2




HEpacTBOPMMBIX B  Bojae.  OpraHudeckue U
HEOpraHUYEeCKUe COEJIMHEHUS yriepona,
UCTOJIb3yeMble MUKPOOPraHU3MaMH, HX pOjib B
Metabonusme.  CrnocoOHOCTH  MHUKpPOOPTraHU3MOB
UCMOJb30BaTh  PA3JIMYHbIE  COEIMHEHMSACEPHl U
dochopa. TlorpeOHOCTH B IKene3e, MarHuw,
KaJblIUM; KaJuM, HaTpUM, MapraHie, MoIubaeHe
U Ipyrux sneMeHTax. x pois B MeTabonu3me.
[TorpeOHOCTH ~ MUKPOOPraHU3MOB B T'OTOBBIX
AMHHOKHUCIIOTAaX, BHUTaMUHAX W JAPYruX (axkropax
pocTa. ITpakTryeckoe IIPUMEHEHHE
ayKCOTPO(HBIX MUKPOOPTaHH3MOB.

Poct u pazMHOXkeHHE MUKPOOPTaHU3MOB.

CriocoOsr pa3MHOKEHUs POKapHUOTOB U
9yKapuoToB. bHuHapHOe fejleHHe U TOYKOBAHUE
Oakrepuii. PocT OTHENBHBIX MHUKPOOPTaHU3MOB U
poct nonyssiuuid.  Kpuas pocta, 0co0eHHOCTH
oTaenpHBIX (a3. OnpeneneHue CKOPOCTH POCTa U

BPEMEHH  TI'eHepaluu. Huaykcust.  [Ipuunnbl
JUMUTAUU pocta U oTMmupanus. llepuogmueckue
KyJbTYpPBI u TOMOTEHHO-HENPEPHIBHOE

KyJIbTUBUPOBaHHE (XeMOCTaT M TypOujocTar).
MatemaTuueckoe  BBIpaXKEHHE pOCTa  KYJIbTYp
MHUKpPOOPTraHU3MOB IIpM TOMOI'€HHO-HENPEPHIBHOM
KyJIbTUBHPOBAHHH.

Tema 6.

CriocoOsr MOJTyYeHUS MUKPOOPTraHU3MaMHu
SHEPTUU. DHJOTCHHBIE W 3K30TCHHBIC OKHCISIEMbIE
cyOcTparsl. Ux  pasHooOpazwme W  MyTH
YHU(DHUKAITUH.

Opranudeckue W HEOPraHWYECKHE JIOHOPHI U
aKIETTOPHI ATIEKTPOHOB.

Pore AT® wu cnocoOel ee  oOpa3oBaHUs
(cybcrpaTtHOe pochopunmpoBanne, OKUCITUTENb-
HoedocopuIpoBaHne npu JIbIXaHUH,
dboTodochopunupoBaHue).

Bbpoxenne. OOmas XapakTepUCTHKa Ipolecca.
Omnpenenenne  moHATUS — «Opokenume».  Ilytm
cOpakuBaHMsl YIIIeBOJOB  (rekcozoaudocdarHbIit
u MoHodochaTHeie myTH). COpaKUBaHUE IPYTHX
MOHOMEpHBIX M TOJMMEPHBIX  COCIMHEHHH.
Moso4YHOKHCIIOE TOMO- U TeTepodepMEeHTaTHBHOE
OpoxxeHue, IPOMMOHOBOKHUCIIOE,
MYPBBHHOKHCIIOE (6bpoxxenue CMeEIIaHHBIX
KHCIIOT), MACJSHOKHCIIOE, AalleTOHOOYTHIIOBOE U
cnupToBoe  OpokeHne.  OCHOBHBIE  TPOJYKTHI
pa3nuyHbIX OposkeHui. M3meHenue OpoxkeHMid B
3aBUCUMOCTH oT YCIIOBHI BBIpAIIMBaHHSI
MHUKpOOpranu3moB. JIByxda3HocTb OpokeHu#, ee
NPUYUHBL.  XapaKTepUCTHKa MHUKPOOPTAaHHU3MOB,
BBI3BIBAIOIINX PA3INYHBIC

Opoxenms.  [IpakTHyeckoe  3HAYCHHWE  ITHX
MIPOIIECCOB.

[lyth momydeHWs HSHEPrUW, OCHOBAaHHBIE Ha
dotodhochopunrpoBaHUH. doroTtpodHbIE




MHUKpPOOpPTraHU3MbI. VIcIonp30BaHHE SHEPTHH CBETa
dotoTpodhHBEIMH MHUKPOOpPTraHU3MaMH.
OcoOeHHOCTH OaKTEPHATBHOTO M PACTUTEIHHOTO
¢dorocunTe3a. [TurmeHTsHI. YcTpoiicTBo
(OTOCUHTETHYECKOTO armapara. Hauansnbie
cragun  gortocuHTe3a. OOpazyemble TPOIYKTH U
MYTH UX UCTIOJIb30BAHUSL.

[Iyth mody4YeHuss DSHEPrUHM, OCHOBAHHBIE Ha

OKHCITUTEIIHHOM (bopuIMpoBaHHH. AnpobHoe
neixanue.  @Dopmbel  ydacTHs — KHCIOpoJa B
OKHCIICHHH OpPTraHUYECKUX cyOcTpaToB.
PaznoobOpazue cyOcTparos, OKHUCIISIEMBIX
MUKPOOPTraHU3MaMH. Paznoxenue
BBICOKOMOJIEKYJIIPHBIX ~ COCIMHEHUI (GenkoB,
VIJICBOJIOB,  HYKJICHHOBBIX KHUCIIOT,  JIUIIHJIOB).
Oxkwuciienue YIJIEBOI0POIOB. Oxkwuciienue
OJTHOYTJICPOIHBIX COCIMHEHUIA. Henonnoe
OKHCJICHHE OpPTaHUYECKUX cyOcTparos,

oOpa3yemble MPOITYKTHI.

XapaKkTepuCTHKa W 3HAUCHHE BAXHEHIIUX TPYIIT
MHUKPOOPTaHH3MOB, CIIOCOOHBIX OKHCIIATH
pa3Nu4HbIE  MPHUPOJHBIC  BEIIECTBA (6enxw,
YIJICBOJOPOMBI U T.J1). YKCYCHOKHCIbIE OAaKTEpUN U
o0paszyemble UMU TPOTYKTHI.

Cunres OpTraHNYeCcKUX KHCIIOT IPYTHUMHU
OaKTepHsIMU U TPUOAMHU.

CBeueHne OakTepuili W CBsA3b JTOrO Iporiecca ¢
OKHCJICHHEM.

OkucieHue HEOPraHUYECKHUX COCTMHEHUN.
['pymnmsl XEMOJIUTOABTOTPO(DHBIX
MHKpOOpraHn3mMoB. OCHOBHBIE CBOMCTBA.

IIytn KOHCTPYKTHUBHOI'O MeTaboar3Ma y
MIPOKApUOTOB.

OcHoBHbIE MOHOMEPEI KOHCTPYKTHUBHOI'O
MeTaboym3ma (opranmueckue KHCJIOTHI,

AMHUHOKHUCIIOTHI, cCaxapa, a30THUCTBIC OCHOBAHUA H
ap.). Ilytm wux oOpa3oBaHusi W JaJIbHEHIIIETO
HUCITOJIB30BaHUs.

ACCUMWJISIIASA ~ YTJICKUCIIOTBI  TeTepoTpodamMu U

aBTOTPO(aMH. Pubynozonupocdarueiii  1UKIT
yriieposa. Hamyune ero y Pa3HBIX
MHUKPOOPTaHU3MOB.

[Tyt ACCUMMJISIIAT MHKpPOOpPTaHH3MaMHU
dopmanpaernna,  pubyiozomoHoochaTHbIl U
CEepUHOBBIN LIMKJIBI. X pacnipocTpaneHue.
Hcnonb3oBanue arerara u JpYTHX

JBYYTJICPOAUCTBIX COCIMHEHUN. 3HAYCHUE IUKIIA
TPUKApOOHOBBIX KHCIOT U TINIMOKCHUJIATHOTO IIyHTa
B KOHCTPYKTUBHOM METa0OJIU3ME.

YcBoeHHEe  MHUKPOOpraHU3MamMH  MUHEpaIbHBIX

COETUHEHUN asorTa. ACCUMUIISIIMOHHS
HUTpaTPEIyKIIHS. [lytn o0Opa3oBaHUs
aMHUHOKUCIIOT (mpsimoe aMUHHUPOBaHUE
OpPraHUYECKUX KHCJIIOT, repeaMuHUpPOBAHUE,
MOCJE0BATEIbHbBIN CUHTE3). «CBepxcuHTE3»

AMHUHOKHCIIOT n APYyrux a30TCoACPKALIUX




COC,Z[I/IHGHI/II‘/'I. HpI/I‘II/IHBI n IMPAaKTHUYCCKOC
ucroip3oBanue. Dduxcanus MOJICKYJIAPHOTO a30Ta.

CBOOOIHOKUBYIIINIE " CUMOHMOTHYECKHE
a30T(PUKCATOPHI. [lyTs a30TPUKCALUH.
[TpakTHueckoe 3HAYEHHE nporecca.
Hcnons3oBanue COeIMHEHUH CEpHI.

AcCUMUIISIIMOHHAA CYIb(QaTpeyKIHsl.

CuHTE3 HYKJIEMHOBBIX KHUCIIOT, OEIKOB, JIMIHUJOB,
[OJIMCAXapua0B,  NMOP(OUPHHOBBIX  COEIMHEHHH,
APYTHX BaKHEHIINX COCTUHEHUH MUKPOOHON
kieTku. [ToHATHe «BTOpHUYHBIE META0OIUTHD)

Jlexuun

Tema 7.

HpOHI/IKHOBeHI/Ie B KICTKY OK30T'CHHBIX BCIICCTB.
VYdyacTte  MHKpPOOPraHM3MOB B KPyrOBOPOTE
yriepoga.  Opranmdeckne W~ MHUHEpaJbHBIC
COCJMHEHUs, HCIOJIb3yeMble MHUKPOOpPraHU3MaMH,
UX poJib B METa0O0IN3ME KIIETOK.

Jlexnun

VYdacTie MHUKpPOOPraHHM3MOB B KpPYrOBOpPOTE a30Ta.
Hutpudukamnus, ¢aspl mporecca, MpOMexXyTOUHbIE
U KOHEYHble  MPOAYKTHl.  MHKpPOOpPraHU3MbI,
BOCCTAHaBIIMBAIOLLIAEC HUTPATBL. [IyTe
JTUCCUMMIIALIUOHHON HUTpATPEAyKLUH.
Oxwucnsemsie cyoctpatsl. Jlenutpudukanus.

Jleknun

CoenuHeHuss cepbl M JKejle3a, OKHUCIseMble
MUKpoopranuzmMamu. IlyTu okucieHHs, KOHEYHbIE
IIPOJTYKTHI. 3HaueHue ITUX IIPOLIECCOB.
DNEeKTPOHHOTPAHCIIOPTHBIE  CUCTEMBI  PA3IMUYHBIX
XEMOJIUTOTPO(DOB. Koneunsie aKIIETITOPBI
3JIEKTPOHOB. AHa’poOHoe nbixaHue. Cynbdar u
CEPOBOCCTAaHABIIMBAOLINE OaxkTepuu. [IyTe
JTUCCUMMIISLIUOHHON Cyab(aTpe1yKIHH.
Oxucnsiemble cyOCTpaThl.

Jlexuun

Tema 10.

MukpoopraHusMmsl, BOCCTaHaBIUBAIOIIUE
LEJUTI0JIO03Y. ITyTh IYCCUMIISIIIMOHHON
HUTpaTpeayKuuu. OKUciIsieMble CyOCTpaThl.

Jlexnun

Tema 11.

JleiictBue ¢akTOpoB BHENIHEH Ccpeabl Ha pPoOCT
MUKpPOOPTraHU3MOB

duzuyecknue, XUMHUYECKHE U  OHOJIOTUYECKUE
(bakTopsl, WX BIMSHHE Ha MHUKPOOPTaHU3MBL. PocT
MHUKPOOPTraHU3MOB B 3aBUCUMOCTH oT
temneparypsl. KapaunanbHble TOUKH (BEpXHUE U
HUKHHE rpaHulpl). OcOOEeHHOCTH

MICUXPOQUIIOB, Me30(hHIIOB, TepMO(DHUIIOB.
[IpuumnnbI MCUXpOopUIUU u TepModuIum.
TepMOyCTOWYNBOCTD BET€TaTUBHBIX KJIETOK
pa3IMYHBIX MHUKpPOOPTaHU3MOB, SHAO0CTIOP
Oakrepwii W JpyruxX  MOKoAImMXcs  (opMm.
Hcnons3oBaHue  BBICOKMX  TeMmmeparyp IS
crepunusanuu. J[eicTBue HU3KUX TeMIEpaTyp.
Bnusuue THJIPOCTATHYECKOTO JIaBJICHUSI.
OcmoTHueCcKOe TaBICHHE.

OcoberHocTH 0OCMO(UIIOB U TAIO(UIIOB.

N3nyyeHuss U UX JEUCTBHE HAa MHUKPOOPTaHHU3MBI.

2/-




Y cTOWYUBOCTD MUKPOOPTaHU3MOB K
yIbTpaUONETOBEIM ~ JIydaM ¥ MOHU3UPYIOIIUM
U3ITyYEHUSIM.

doTopeakTUBaLys. IIpumeHeHue B
MUKpPOOHOJIOTUH YIbTPa3ByKa.

Poct MHKpoOOpraHu3sMOB B  3aBHCHUMOCTH  OT
BIaXHOCTH. [lokazaTenp akTHUBHOCTH BOABI (dw),
ONTUMAaJNIbHBbIE, MAaKCHMaJbHble M MHUHUMAaJIbHBIE
3HaYEHUS  POCTa  Pa3HbIX  MHUKPOOPraHHU3MOB.
Y CTOMYMBOCTH K BBICYIIMBAHHUIO.

JInodunuzamms.

3nauenne pH  cpenpl.  Illenoueycroitunseie,
KHCJIOTOYCTOHYUBBIC u aruIoQpHIbHbIE
MHUKPOOPTAaHU3MEI.

OTHOIIEHUE MHKPOOPTaHM3MOB K  KHCIIOPOAY:
a’po0BklI, aHa’POOBI (oOnuratHbie u
(baKyJIbTaTUBHBIC). Bo3MmoskHbIe NPUYHHBI
WHTUOUTOPHOTO JIEHCTBUS KUCIOPOJa HA CTPOTHE
aHa’poObl.  Poct  pasznmmuHBIX  a’pobOB B
3aBHCHUMOCTH  OT  COACpXaHHUS  KHUCIIOPOAA.
OKHUCIIUTENFHO-BOCCTAHOBUTEIbHBIN MOTEHITHAI
Cpe/IbL.

Tema 12.

[lonsiTHe  «mMTaTeNbHBIE ©  AHTUMHKPOOHBIC
BEIIIECTBAY. [Tpupona " MPOMCXOXKICHUE
(aHTHOMOTHYECKOE " OMoTHYECKOeR)
AHTUMUKPOOHBIX BEIICCTB.

CrennuaHOCTH u MEXaHHU3M JCHCTBHSI.
MukpobocTaTuuecKkuit u MHUKPOOOIIMTHBIN

spdekr. [IpumeHeHHEe aHTUOMOTUKOB U  MeEpBI
0€301MacHOCTH.

B3auMOOTHOIIIEHUSI ~ MUKPOOPTaHU3MOB  MEXKIY
coboii m c npyrumu opranudmamu. CumOH0O3 H
aHTHOMO3. dopmbl CUMOMOTHYECKUX
B3aMMOOTHOIICHHH MEXIy OpraHU3MamH.
Paznuunbie popMbl aHTaroHU3Ma, (PaKTHIECKOEe
UCIIOJIb30BaHUE AHTAarOHM3Ma B  MEOUIMHE U
CEJIbCKOM XO35MCTBE.

Mukpoopranu3mbl W pacteHus. Pusocdepnas u
snuduTHAT MUKpOdIIOpa.

Cumbuotnyeckue B3aMMOOTHOIICHUS MEXIy
MUKpPOOPTraHU3MaMu u pacTeHUSIMH
(k1yOeHbKOBBIE OakTepuu W 0O0OOBBIC pACTEHUS,
MUKOPH3BI U Ap.).

dUTONaTOreHHbIE MUKPOOPTaHU3MBI.
MukpoOHOIOTHIECKIE YKOCUCTEMBI

Tema 13.

buocdepa u pacnpocTpaHeHHEe MHKPOOPTaHU3MOB.
OKOJIOTUYECKHE HHUIIM M JKOCUCTEMBI. Poib
MUKpPOOPTaHU3MOB B TOYBOOOPA30BATENBHBIX
mporieccax W IUIOJOPOJUHM  TIOYB.  YdYacThe
MUKpPOOPTaHU3MOB  TIOYBBI B  OHWOJerpaaanuu
3arpsI3HAFOIINAX BEIIECTB. 3HaueHune
MUKpPOOPTaHU3MOB B  NEPBUYHOM  MPOAYKIUU
BOJIOGMa W MHHEPAIW3aIMH  OPTaHUYECKHUX
BellecTB.  buonormueckue  MeTOABl  OYUCTKHU




CTOYHBIX BOA. Mukpodnopa Bosayxa. Pomb

MHUKpPOOPTraHU3MOB
B KpyroBopore ra3oB armocdepsl. CaHUTapHO-
MUKpOOHOJIOrnYecKas OLIEHKa MUKPODIOPHI

00BEKTOB BHELIHEN Cpcabl.

Htoro

30

5.3. KypcoBoii npoekT (padora) yueOHBbIM IJIAHOM He MPexyCMOTPEeH

5.4. CamocTosiTesibHasi paboTa 00y4yaromerocs

TeMbl caMOCTOSTETLHONU PabOTHI

K TeKyIIeMYy

KOHTPOJIIO
Hayxka «Mukpobuonorusy», ee 00beKTbl, METOJIbI U CBS3b C IPYTUMH HAyKaMHU. 12
KynberuBuposanue. [loceB. XpaHeHnve u mpuroToBI€HUE MPENAPATOB. 16
[Inutanne u pocT MUKPOOPTaHU3MOB 14
[IpeobpazoBaHre MUKpOOPraHU3MaMU 0€3a30THCTHIX 16
COCIHECHU.
Hcnonp30BaHue B CEIBCKOM XO035HCTBE MHUKPOOHBIX MPENapaToB. 14




6. Ilepeyenb y4eOHO-METOAUYECKOr0 oO0ecredeHHs JI CAMOCTOSITE/IbLHOH PadoThl 00y4aromuxcs 1o
AUCHUILINHE

VYyebHO-MeTOAMYECKOE  O0€CTeUeHne JJII  CaMOCTOATENIbHOW  paboThl  O0ydaromierocss 1o
muctuminHe «MUKpOOHONIOTHA» pa3MEIIeHO B AJIEKTPOHHOW HWH(GOPMAIMOHHO-00pa30BaTEeNbHOM cpe-nie
VYHuBepcurera M JOCTYMHO JJsi OOydyaromierocs 4epe3 €ro JIMYHbIH KaOMHET Ha caiiTe YHUBEpPCHUTETA.
Y4eOHO-MeTOAMYECKOE 00ECTIeUeHUE BKITIOYACT:

1. PaGouyto nporpamMmy IuUCHUIUIMHBI « MUKPOOHOIOTHS.

2. MeTtonuyeckue peKOMEHIAINH 110 OCBOSHUIO JUCIUILTUHBI « MHUKPOOHOIOTHSI.

3. Meroanueckue peKOMEHJALUU Ul OPraHU3alUd CaMOCTOSTEIbHOM paboThl 00ydaromierocs 1o
aucuuIuinHe « MUKpoOHOTOTHS».
4. MeTtonnyeckue peKOMEHIAIMH 110 BBIITOJIHEHUIO MUCbMEHHBIX paloT ().
5. Meronnyeckue pEeKOMEHJAIMM IO BBINOJHEHUIO KOHTPOJIBHONW pPabOThl CTYJEHTAaMHU 3a0YHOMN

($hopMbI 00yueHHUS.

I{J’IH YCIICMIHOTO OCBOCHHA AUCLHUIIINHBI,

IpeaACTaBJICHHBIC TEMBI ITO PEKOMCHAYCMbBIM UCTOYHUKAM I/IH(l)OpMaIII/II/II

HCO6XOJII/IMO CaMOCTOATCIIBHO JCTAJIbHO HU3YYHUTHb

PexomeH1yeMblie HCTOYHUKH UHPOPMALIUT
No (Ne uctounuka)
/‘ TeMsbl 17151 CAaMOCTOSITETLHOTO U3YYCHHUS
Rl OCHOBHas JIOTIOJTHUTEbHAS METO/I. JIHT.
(w3 1.8 PITJI) (u3 1.8 PILJT) (w3 1.8 PITJI)
1 |cp
2 |cp
3 J|cp
4 Jcp
5 |cp

7. @®OoHA OLEHOYHBIX CpPeICTB (OIEHOYHBbIX MATEPHAJIOB) /ISl NPOBEJAEHUS] NMPOMEKYTOUHOH AaT-
TecTalMU 00y4aoIMXCcsl Mo AUcCHUNInHe «MUKpoono1orus»

7.1. TlepeyeHb HMHIUKATOPOB KOMIIETEHIIMII C yKa3aHHeM JTamoB HX (OpMHpPOBaHHMS B Npolecce
0CBOEHHs 00pa30BaTeIbHON MPOrpaMMbl

JIMCUUITTMHBL/3IEMEHTBI
WHIUKaTOp KOMIIETEHIIHH TpOrpaMMb! (IPaKTHKIL 1 3
(KoL ¥ CojepanHe) I'NA), ygacTBytomue B
(hopMHUpPOBaHNN HHINKATOPA
KOMITETEeH-LIUH 1 2 4 5 6 7 8

ArpomMeTteoposiorust X

boranuka X X

Marematuka u X
OTIK-1.1:JleMoHCTpHpYeT MaTeMAaTHYeCKasl CTATUCTHKA
3HAHME OCHOBHBIX 3aKoHop | OOWIAs TeHETHKA X
MaTeMaTHYECKUX, O3HaKOMHTENIbHAS IPAKTHKA X
€CTECTBEHOHAYYHBIX U OCHOBBI OHOTEXHOJIOTUH
o0menpodeccnoHaIbHBIX | C0BBIX KYJIBTYP X
JIMCIUILINH, HEOOXOAUMBIX | Du3uka X
AJIL pEILICHIS TUTTOBBIX ®u3KoNorus 1 OUOXUMHUS
3a1a4 B 00J1aCTH pacTenit X X
arpOHOMUH ot " "

XuMHs HEOpraHu4ecKast v X

aHaJIUTHYEeCKast

XuMust opraHndecKas X
OIIK-1.2:Ucnons3yer boranunka X X
3HaHUS OCHOBHBIX 3aKOHOB | MareMaTHKka u
MaTEeMaTHYECKUX U MaTeMaTH4ecKas CTATHCTHKA X




JMCIUIIINHBL/3JIeMEHTEHI

NPOrPaMMEI (TIPAKTHKH, 1 2 3 4

I'"A), ygacTBytomue B
(hOpMUPOBaHUH HHANKATOPA

WHaukaTop KOMIETEHIIUU
(xonm u conmepxanue)

KOMIIETEH-ITUH 1 2 3 4 5 6 7 8
OO1ast reHeTHKA X
O3HaKOMHTEIbHAS TIPAKTHKA X

OCHOBBI OMOTEXHOJIOTHH
CaJIOBBIX KYJIBTYP

€CTECTBEHHBIX HAYK IS Duznka X
pelreHns CTaHIapTHBIX ®duznonorus 1 OMOXUMUS X X
3a7a4d B arpOHOMHH pacTeHHui’

Xumus X X

XuMHs HEOpraHU4ecKast U
aHAIUTHYECKas

XuUMHS OpraHH4YeCcKast X

7.2. Kputepum M IIKAJbl OLEHUBAHHUSA YPOBHS YCBOEGHHS WHIMKATOPA KOMIIETeHIHii, ompene-
JIAIONIHE TPoueayPbl OllCHUBAHUS 3HAHM, YMEHUI, HABBIKOB M (MJIH) ONBITA 1eATEJIbHOCTH

OneHka 3HaHUM, YMEHHUUW U HABBIKOB W (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPU3YIOMIMX STaIllbl
(¢bopMUpOBaHUS KOMIIETEHIMH MO JUCHUIUIMHE «MUKpOOUONOTHS» TPOBOAUTCA B (QOpME TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHON aTTECTAIUH.

Texymuii KOHTPOJb MPOBOJUTCS B TEUEHHE CEMECTpa C LEJbI0 OMpENeTIeHHUs YpPOBHS YCBOCHHUSA
oOyyarouuMucs  3HaHUW, (QOPMUpPOBAHUS yYMEHHMM ¥  HABBIKOB, CBOEBPEMEHHOIO  BBISBICHUS
npernojaBaTeyieM HEAOCTaTKOB B MOATOTOBKE OOYYalONUXCS M TMPUHATUS HEOOXOTUMBIX Mep Mo eé
KOPPEKTUPOBKE, & TaKkKe ISl COBEPIICHCTBOBAHMS METOAMKU OOYUYEHUS, OpraHW3allui Y4eOHOU paboThl U
OKa3aHUsl UHAUBHUIYyAIbHOM MOMOIIM 00yUYaroleMycs.

[IpomexxyTouHast arrecrauus MO AUCHUIUIMHE «MUKpOOMOJIOTHS» TMPOBOAUTCS B BUAE 3a4eT C
OLICHKOI.

3a 3HAHUS, YMEHUS U HABBIKU, IPHOOPETEHHBIC CTYJCHTAMHU B IEPUOJl UX OOyUYEHUS, BHICTABISIOTCS
oneHku «3AUTEHO», «HE 3AUTEHO». (wm «OTJIMYHO», «XOPOILO», «YJIOBJIIETBOPUTEJIb-
HO», <cHEYJJIOBJIETBOPUTEJIbHO» mist muddepeHImpoBaHHOTO 3a4eTa/3K3aMeHa)

Jlnis olleHMBaHUsl 3HAHWM, YMEHUN, HaBBIKOB U (WUJIM) OMBITA ACSITENLHOCTH B YHUBEPCUTETE MpHUMeE-
HseTCS OalUTbHO-PEUTHHTOBAsT CHCTEMa OIICHKM KadecTBa OCBOSHHUS 00pa3oBaTENbHON IPOTPaMMBbL.
OneHka TpoOBOAUTCS IPU MPOBEIECHUHM TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTecTalui
oOydaromuxcsi. PedTuHroBas oOIlleHKa 3HAHWW SBISICTCS WHTETPUPOBAHHBIM IIOKA3aTeleM KadecTBa
TEOpPETUYE-CKUX U NMPAKTUYECKUX 3HAHUN U HABBIKOB CTYJICHTOB I10 IUCIUIUIMHE.

CocTaB 0a/1/1bHO-PEiITHHIOBOIi OLIECHKH CTY/I€HTOB 04HOI (popMBbI 00yUeHust

s ctyaeHToB o4HOW (PopMBI OOY4YEHHS 3HAHUS MO OCBAMBAEMBIM KOMMETCHIHSIM (OPMHUPYIOTCS
Ha JICKUMOHHBIX U MIPAKTUYECKHUX 3aHATHSX, a4 TAKKE B MPOLIECCE CAMOCTOSATEIBHOM MOATOTOBKH.

B cooTBeTcTBHM C OaNIBbHO-PEUTUHTOBOM CHUCTEMOW OIEHKHU, MPUHITONH B YHHUBEPCUTETE CTYICHTAM
HAYHUCIISAIOTCS 0aJUTbl TIO CIEAYIONTNM BUIaM paboT:

MakcumanbHoe
KOJIMYECTBO
0aJUI0B

No KOHTpOJIbHOM OueHoYHOE CPEeACTBO PE3yIbTaTOB MHANKATOPOB JOCTHIKEHUS
TOYKH KOMIIETEHIINH




Kputepun u mkajbl onieHUBAHUSA YPOBHS YCBOEHHS HHIAMKATOPA KOMIIeTEeHIHii

[Ipu mpoBeneHUU HTOTOBOM arTecTaluu «3adeT» («Iu(QEepeHIUPOBAHHBIN 3a4eT», «IK3aMEH))
MpernojaBaTesliio C COIJacus CTyJEHTa pa3peliaeTcs BBICTABIATh OLEHKH («OTIMYHO», «XOPOIIO»,
«YZOBIETBOPUTEIBHO», «3a4eT») MO pe3ylbTaTaM HaOpaHHBIX OalIoB B XOAE TEKYIIEr0 KOHTPOIs
yCIEBAaEMOCTH B CEMECTPE I10 BBIILIE PUBEIECHHON HIKaJE.

B cnyuae oTkaza — cTyaeHT caaet 3aueT (auddepeHupoBaHHBIM 3a4eT, SK3aMeH) M0 MPUBEIECHHBIM
BBIIIIE BOTMpocaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIInpOBaHHBIN 3a4eT, dK3aMeH) He
MOKET OIICHHBAThCSI HI)KE CYMMBI 0alyioB, KOTOPYIO CTyJEHT Habpanl Mo WTOraM TeKymed u
MIPOMEKYTOYHON yCIIEBAEMOCTH.

[Ipu cpade (3auera, nuddepeHITUPOBAHHOTO 3aueTa, HJK3aMeHa) K 3apabOoTaHHBIM B TEYCHHE
ceMecTpa CTyAEHTOM OamjiaM MpuOaBisAlOTCS Oailibl, MOJy4YeHHblE Ha (3auere, AU(GdepeHIHpPOBAaHHOM
3ayeTe, 3K3aMeHe) U CyMMa 0aJuIOB MEPEBOAUTCS B OLICHKY.



Kpurtepun u mkajibl onieHUBAHUA 0TBeTA HA TU(PepeHIIUPOBAHHOM 3a4eTe

Cnaua muddepeHIMpOBaHHOM 3a4€Te MOXKET T00aBUTh K OANTbHO-PEUTHUHTOBOM OIEHKE CTYICHTOB
He Oonee 20 GamnoB. MrtoroBas ycmeBaemMocTh Ha nuepeHIIupOBaHHOM 3a4eTe HE MOXET OLIEHHWBATHCS
HUKE CyMMBI 0aJlJIOB, KOTOPYIO CTYJEHT HaOpaj Mo UTOraM TEKyIIel U MPOMEeKYTOUHON yCIIeBaeMOCTH.

Bomnpoc 6unera KonuuectBo 6anioB
TeopeTtnueckuii Bonpoc 10 6
3amaHus HA MPOBEPKY YMEHUI o7
3agaHus Ha IPOBEPKY HABBIKOB no 7

Teopernyeckuii BOIpoc

6 0ayIoB BBICTABIISETCS CTYACHTY, IOJHOCTHIO OCBOMBIIEMY MaTepHall TUCLUIUIMHBI WIH Kypca B
COOTBETCTBUM C Y4e€OHOM mporpaMMoM, BKIIIOYas BONPOCHI paccMaTpUBaeMble B PEKOMEHJOBAaHHON
MPOrpaMMOM JIOMOJIHUTENBHON CIPaBOYHO-HOPMAaTUBHOM M HAyYHO-TEXHHUYECKOH JHMTEepaTyphl, CBOOOIHO
BJIAJICIOIIEMY OCHOBHBIMM TMOHATHAMM JUCUMIUIMHBI. TpeOyercs TONHOE NOHMMaHME M YETKOCTh
W3JI0KEHUSI OTBETOB MO 3a/JaHvi0 (OWJIETy) W JONOJHUTENBHBIM BOIPOCAaM, 33aJaHHBIX 3K3aMEHATOPOM.
JlononHuTENbHBIE BOMPOCHI, KAaK MPABUJIO, JOJKHBI OTHOCUTBHCS K MaTepHally AMCLMIUIMHBI WIM Kypca, HeE
OTpa)XEHHOMY B OCHOBHOM 3aJaHUH (OUJIETE) U BBISBIISIIOT MOJHOTY 3HAHUN CTYJIEHTA 110 AUCLHUIUIMHE.

5 Oanna 3aciyXHBaeT CTYAEHT, OTBETUBIIMHA MONHOCTHIO M 0e3 OmMOOK Ha BOIPOCHI 3aJaHUS U
MOKA3aBIIMK 3HAHWUSA OCHOBHBIX TMOHSATUW JNHUCIMIUIMHBI B COOTBETCTBHUU C OOS3aTEIBHOM MPOrpaMMoi
Kypca U pEKOMEHIOBAaHHOW OCHOBHOM JINTEPATYPOHU.

4 Oamna [gaH HEJOCTaTOYHO TMOJHBIM M HEJIOCTaTOYHO pa3BepHYyThli orBer. Jlormka u
MOCTIEIOBATEIbHOCTh HM3IIOKEHUS HMEIOT HapylieHusa. JlomyineHsl OMmMOKM B PACKPBITHH TOHSTHH,
yrnoTpebieHnn TepMHHOB. CTYIOEHT HE CIIOCOOCH CaMOCTOSTENBHO BBIICIUTH CYIIECTBEHHBIE U
HECYIIECTBEHHbIE MPU3HAKK M MPUYMHHO-CIEACTBEHHbIE CBs3U. CTYJEHT MOXKET KOHKpPETU3HPOBAThH
0000lIEHHbIE 3HAHMs, JOKa3aB Ha [PUMEPax HX OCHOBHBIE IIOJIOKEHUS TOJBKO C  ITOMOUIBIO
npenoaasarensi. PeueBoe oopmiienue TpedyeT NomnpaBok, KOPPEKIIHH.

3 Oayuta AaH HETNOJHBIA OTBET, MPEACTABISAIONINN cO00H pa3pO3HEHHBIC 3HAHMS IO TEME BOMPOCa C
CYLIECTBEHHBIMU  OIIMOKaMu B  ompeaencHusx. IlpucyTctByor (QparMeHTapHOCTb, HEIOTUYHOCTH
u3noxkeHus. CTyIEHT HE OCO3HAeT CBs3b JAHHOTO IIOHSTHS, TEOPUH, SBICHHUS C JAPYIMMH OOBEKTaMHU
JUCUUIIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3aLUs U J10KAa3aTENIbHOCTh M3J10KeHUA. Peub HerpamoTHas.
JlononHuTEeNbHBIE U YTOYHSIOIIME BOIIPOCH! IIPENOIABATEIN] HE IMPUBOJIAT K KOPPEKIMHU OTBETA CTYJICHTA HE
TOJIBKO Ha MOCTaBJIEHHBIN BONPOC, HO U HA JPYIHE BONPOCHI JUCHUIIIIUHBI.

2 Oann JaH HEMOJHBIM OTBET, MPEJCTABJIAIOMIMNA COOOM pa3pO3HEHHbIE 3HAHUS MO TEME BOMpOca C
CYLIECTBEHHBIMU  OIIMOKaMu B  ompeaeneHusx. IlpucyTcTByoTr (QparMeHTapHOCTb, HEIOTUYHOCTH
u3noxkeHus. CTyZEHT HE OCO3HAeT CBs3b JAHHOTO TIOHSTHS, TEOPUH, SBICHHUS C JAPYIMMH OOBEKTaMHU
JUCHUIIIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETH3aLUsS M JI0KA3aTENbHOCTh M3J10KEHUA. Peub HerpamoTHas.
JlononHUTENbHBIE U YTOYHSIOIIME BOIIPOCH! IIPENOIABATEIN] HE MPUBOIAT K KOPPEKIUU OTBETA CTYJICHTA HE
TOJIBKO Ha MOCTaBJIEHHBIN BONPOC, HO U HA JPYTHE BONPOCHI JUCHHUIIIIUHBI.

0 6aIoB - pH MOJHOM OTCYTCTBHM OTBETA, UMEIOIIETO OTHOLIEHHE K BOIIPOCY.

OrneHuBanue 331241

7 6ayutoB 3a7auu pelIeHBI B TOJTHOM 00bEeMe C COOTIOCHUEM HEOOXO0MMOH MOCIIE0BATEILHOCTH.

5 Gaya 3amaun perieHbl ¢ HeOOIBIIMMH HEJOYETaMH.

3 Oamura 3agauu pemieHbl HE TOJIHOCTHIO, HO OOBEM BBIOJHCHHON YacTH TAaKOB, YTO IO3BOJSET
HOJIYYHUTh PABUIIBHBIC PE3YJIbTATI U BBIBOJIBI.

2 Oamn 3amayM pelieHbl YaCTUYHO, C OOJIBIIMM KOJMYECTBOM BBIYHCIHTENBHBIX OMIMOOK, 00beM
BBINOJI-HEHHOM YacTH paOOThI HE MO3BOJISCT CACIaTh MPABUIBHBIX BBIBOIOB.

0 GaymtoB 3ajaun HE PEHICHBI WU padoTa BBIMOIHEHA HE MOJHOCTHIO, H 00BEM BBITIOJTHEHHOW YacTH
paboThI HE TIO3BOJISIET C/IEIATh MPABUIIBHBIX BHIBOJIOB.

7.3. le/lMeprle OICHOYHBIC MaTepuajabl IS TEKYHIEro KOHTPOJISA YCIIEBAEMOCTH H IPOMEKY-
TOYHOM ATTECTAIUH 10 HTOraM OCBOEHHUS U CIHILIMHBI ((MHKpOﬁI/IOJ'IOFI/IH»

Tema: OnMH WM HECKOJIBKO OTBETOB (3HAHUS)



3ananue Ne 1

Hcnonb3ys 3HaHUS BbIOEPUTE MPABUIbHBINA OTBET:

MukpoOuosorust — 3To HaykKa o:

- MEJbYaNIINX, HEBUJUMBIX HEBOOPYKEHHBIM ITIa30M OpraHU3Max

- IPUYMHAX BOSHUKHOBEHMS, PACIIPOCTPAHEHHUS U yracaHHs 3apa3HbIX Ooyie3Hel
- BUpycax

- rpubax

OTBeT: MenpyalllliiX, HEBUIMMbIX HEBOOPY>KEHHBIM IJIa30M OpraHu3Max
3ananue Ne 2

Hcnonb3ys 3HaHUS BbIOEpUTE NMPABUIBHBINA OTBET:

dopma NpOKapHUOTUUECKON KIIETKU ONPEIEIIAeTCs

- 0a3aJbHBIM TENbLIEM

- KJIETOYHOHN CTEHKOU

- KarncyJion

- LUTOIUIa3MOTHYECKOW MeMOpaHOi

OTBeT: KJIETOYHON CTEHKOM

3ananune Ne3

[Tonb3ysch 3HAHUSIMH BBIOEPUTE NPABUIILHBIA OTBET

OaKTepuM OTHOCSTCSA K
- JyKapuoTam

- MPOKapuoTam
OTBeT: npokapruoTam
3ananue Ne4
Hcnonb3ys 3HaHUS BBIOEPUTE MPABUIBHBIA OTBET
MUKPOMMIIETBI OTHOCATCA K
- 3yKapuoTam

- IPOKapuoTam

OTBeT: 3ykapuoTam
3ananue Ne5

5. Boibepute npaBuiIbHBINA OTBET

AKTUHOMMIIETBI OTHOCATCA K

- IpOKapuoTam

- JyKapuoram

OTBeT: npokapruoTaMm

3amanune Neb

[Tonb3ysAch 3HAHUSIMH YKaXKUTE: UTO UMEIOT IPOKAPHUOTHI
- oopMIIEHHOE SI/IPO

- HYKJIEOU]{

OTBeT: HyKJIEOn ]

3amanue No7

Bribepure npaBUIIbHBINA OTBET
SHIOCIOPHI OAaKTEpHil MOrubaroT Mpu
- aBTOKJIaBUPOBaHUU

- MacTepu3aliu

- KUTITYEHUN

OTBeT: aBTOKJIaBUPOBAHUU

3ananue Ne§

BriGepuTe npaBHIIbHBIN OTBET
OHaocnopsl 0akTepuil NOrudaroT Npu
- 100 rpanycax

- 120 rpanycax

- 120 rpagycax u naBieHuu napa 1 atm

Otser: 120 rpagycax u naBienuu mapa 1 atm
3amanue Ne9

[Tonb3ysichk 3HAHUSIMH BBIOCPUTE TIPABUIBHBIA OTBET




B [IOJIOBOM TIpoIiecce OaKTepuii yayBCTBYIOT
- KTYTUKH

- IIHJIA

- ME30COMBI

OrtBeT: TUIH

3amanue Nel(Q

Hcnonb3ys 3HaHUS BEIOEPUTE MPABUIBHBIA OTBET
IMaHOOAKTEPUH OTHOCSTCS K

- MpOKapuoTam

- SyKapuoTam

OTBeT: mpokaproTam

3amanue Nell

BriOepure npaBuIIbHBINA OTBET

MJIaBaromue 0aKTepUn MepeIBUTAIOTCS C IIOMOIIBIO
- )KTYTUKOB

- IUTOILJIA3MBbI

- pumOpuit

OTBeT: )KTYTUKOB

3amanue Nel2

VYKakuTe MpaBUIbHBIA OTBET: QYHKIHS CIIOp OaKTepuit

- pa3MHOXXEHUE

- 3armacaHye MUTaTEIbHBIX BEIIECTB

- IepeHeCeHNe HEeOIaronpUITHBIX YCIOBUN

OTBeT: epeHeceHne HeOIaronpUATHBIX YCIOBHIA

3aganue Nel3

VYKaXHUTE CKOJIBKO BCETO 000JI0UEK MOXKET UMETh MPOKAPUOTHIECKAs KJIETKa
-1

-2

-3

Ortser: 3

3aganue Nel4

VYKaxuTe MaKCUMalIbHOE KOJIMYECTBO 000JI0UEK MPOKAPUOTUIECKON KIETKH
-1

-2

-3

Ortser: 3

3amanue Nels

Hcnonb3yst 3HAHUS YKaXKHUTE CKOJIBKO 3aBUTKOB UMEIOT CITUPUILITBI

- 105

- bomee 5

- bonee 15

OrtBer: 5

3amanue Nel6

[TpumeHsis moy4YeHHBIC 3HAHUS

YKaXHTE CKOJIBKO 3aBUTKOB UMEIOT CITUPOXETHI

-0 5

- bonee 5

-8

OrtBet: Ooitee 5

Tema: CootBercTBue (YMeEHHUs)

3amganue No 1

JluctpakTopsbl:

CooTHecuTe KOKKHU U XapaKTep UX PaCHOI0KECHUS
JIMCTpaKkTOpbl COOTBETCTBUS

capiuHa napamu



CTPENTOKOKK B BUJIE LIETIOYKU
cTahUITOKOKK BBHJIE I'PO3/IM BUHOIPAIA

MOHOKOKK OJIMHOYHBIE
JTUTITIOKOKK B BHUJIC TTAKETOB

napamu

CooTBeTcTBHE:

capluHa B BHUJIC TTAKETOB
CTPENTOKOKK B BHUJIC IICTIOYKH
CTaQUIOKOKK BBH/JIE TPO3/IM BUHOTPaaa
MOHOKOKK OMHOYHBIC

JIATIIOKOKK

3amganue Ne 2
Heckpunropsl:  Ilapamu

CootHecute GpopMy KIETKH U BUJ OakTepuid
JlecKpUnTOpBI COOTBETCTBHUSL:

[IapOBUTHAS Micrococcus agilis
najoukoBuaHas Spirillum sp.

u3putas Bacillus mycoides

CoOTBETCTBUA:

[IapOBUTHAS Micrococcus agilis
nanouykoBuaHas Bacillus mycoides
u3BuTas Spirillum sp.

3ananue Ne 3
Jleckpuntopsl:
MukpoopraHu3Mbl, UCTIONB3YIONINE SHEPTUIO COJIHIIA — ITO
JlecKpUNTOpHI COOTBETCTBHS:

- oTrocuHTE3MpYIOIIHE

- XEMOCHHTE3UPYIOIIINe

CootBercTBUs: (POTOCHHTE3UPYIOIIHE

3amanue Ne 4

JleCKpUIITOpSI:

dopma MpOKAPHUOTUIECKON KIIETKU OTpeesieTcs

JleckpunTopsl COOTBETCTBUSA:

- 0a3aIbHBIM TENbIIEM

- KJIIETOYHOM CTEHKOM

- KarncyJion

- IIUTOIJIA3MOTUYECKOH MeMOpaHOit
CoOTBETCTBUS: KJIECTOUHOU CTEHKOU

3ananue Ne 5

JlecKpUnTOpHI:

CooTHecuTe BUIIBI OaKTepUil U UX CBOMCTBA
JlecKpUNTOpHI COOTBETCTBHS:

Micrococcus agilis CropooOpasyromnme
Bacillus mycoides HECITOpOooOpa3yroIIre
Azotobacter chorococcum HecropooOpasyromnue
CooTBeTCTBUS:

Micrococcus agilis HECTIOPOOOpa3yroIre
Bacillus mycoides CIIOpOO0OpasyroIIHe
Azotobacter chorococcum



3ananue Ne 6
Heckpunropel:  HecmopooOpasyromue

Pacrnionoxxure cTpykTypbl OaKTepHaIbHOM KIETKH OT nepedepun K HEHTPY
JlecKpunTopbl COOTBETCTBUSL:
1: xJIeTouHasa cTeHKa
2: nUToIUIa3MaTHYecKas MeMOpaHa
3: HyKJIeO]
4: xancyna
CootBercTBUS:
4: xancyna
1: xyIeTouHas cTeHka
2: nUToIUIa3MaTHYeckas MeMOpaHa
3: HyKJI€O]
3amganue Ne 7
JIeCKpUIITOPSI:
Pacrmionoxxute oT MEHBIIETO K OOJbIIEMY KOJIUYECTBO MIIOCKOCTEH IeTIECHHUS KOKKOB
JleCKpUIITOpHI COOTBETCTBHUS:
1: TeTpakokk
2: MOHOKOKK
3: capuuHa
CootBercTBUS:
2: MOHOKOKK
1: TeTpakokk
3: capuuHa
3ananue Ne 8
Jleckpuntopsl:
HazoBuTte MUKpOOpraHu3Mbl, UCIIOJIb3YIOLINE YTIIEPO] OPrAaHUYECKUX COSTUHEHUH — 3TO
JlecKpHUITOPHI COOTBETCTBHS:
- aM(UTPUOHEI
- TeTepPOTPOdBI
CooTBeTcTBUS: TETEPOTPODEI
3amanue Ne 9
JIeCKpUIITOPSI:
VYKaKuTe eCTeCTBEHHYIO MUTATEIbHYIO CPey
JleckpunTopsl COOTBETCTBUSA:
- KpaxMaJio-aMMHa4yHBIi arap
- CECHHOM OTBap
- MSICOTIENITOHHBIH arap
CooTBeTCTBUSA: CEHHOI OTBap
3amanue Ne 10
JIeCKpUIITOPSI:
VYKakuTe KOIMYEeCTBO arap-arapa Jiisl MOJdy4YeHHs TNIOTHON MUTATEeIbHOM Cpeibl
JleckpunTopsl COOTBETCTBUSA:
-0,2%
-2%
- 20%
CootBerctBus: 2 %
3amanue Ne 11
JIeCKpHUIITOPBL:
YKaxuTe K KaKOMy pojly OTHOCUTCS BO30YyIUTENIb CIIUPTOBOTO OpOKEHUS
JleckpunTopbl COOTBETCTBUA:
- Azotobacter
- Saccharomyces
- Bacillus
CootserctBusi: Saccharomyces



3aganue Ne 12

JleCKpUITOpSI:

Ykaxute crnoco0 pa3sMHOKEHUS APOKIKEH
JIeCKpHIITOPBI COOTBETCTBHSL:

- JIeJIEHHE

- MMOYKOBaHUE

- KaHbIOTAUs

CoOoTBETCTBUSA: TOYKOBAHHE

3anganue Ne 13

JleCKpUITOpSI:

BribepuTe npaBUIbHBIA OTBET: IPOMKIKH 110 OTHOIICHUIO K KUCIOPOIY
JIeCKpHUIITOPBI COOTBETCTBHSI:

- a9POTOJIEPAHTHBI

- (hakyIbTaTUBHBIE aHAPPOOBI

- aHa’pOoOBI

- a9pO0BI

CootBercTBUs: (paKyTbTaTHBHBIE aHAIPOOLI
3ananue Ne 14

JleckpunTopsl:

YKaKXUTe HCTOYHHK IMOCTYTIICHUS YTIIEPOa, HCIIOIb3yEeMBIH JIPOKKAMU
JlecKpUnTOpHI COOTBETCTBHSL:

- caxapo3a

- MAHHUT

- Kpaxmat

CootBercTBUS: caxapo3a

Tema: BBox cnoBa win uncna (Haeerku/T/1)
3amanue No 1

Hcnosnb3ys 3HaHUS JaiTe MTPABUIBHOE ONPEICIICHUE:

Poxw 6akTepun pona Rhizobium, conepxkarnuecs B MUKpoOHOM mipenapate «Puzortopduny

1. KuByT Ha KOpHSX OOOOBBIX pacTeHH M 00ecneunBalOT CHUMOMOTHYECKYIO (DUKCAIMIO a30Ta
BO3/yXa

2.CriocoOHBI MHHEPaTH30BaTh (hocop OpraHuIeCcKUX COSAUHEHHUH

3.0cy1ecTBISIOT MUKPOOHOJIOTHYECKYI0 TpaHChOpMAIUI0 HEpacTBOPUMBIX (hochaToB MOUBBI U
yI0OpeHu# B TOCTYITHYIO JIJIsl pacTeHUH Gopmy

4.Huuero u3 nepeyrcieHHoro

Otser: 1

3amanue Ne 2

IIpuMeHsIs 3HaHUA ONIpeeIIuTe:

Muxkpoopranu3Msl, pa3BUBaroIIuecs B puzocdepe, Ha3bIBAIOTCS

OtBet: pu3ochepHbIMU

3amanue Ne3

IIpuMeHsIs 3HaHUA OIIpeeIInTe:

B cocraB npemnapaToB “cuiaMKaTHBIX OaKTEPHUM BXOIAT:

1.CBOOOTHOKMBYIIIIE B TIOYBE CO CIIOCOOHOCTBIO ycBamBaTh aTMoc(hepHbId a3oT — Azotobacter
chroococcum

2.Cnopoobpa3ytomas Kynbrypa — Bacillus mucilaginosus siliceus

3. KuBymue Ha KOpHSIX OOOOBBIX KyJIbTYp M yCBaumBarolue arMOoc(hEepHbI a30T aKTUBHBIE PAChI
KITyOeHBbKOBBIX OakTepuii — Bacterium radicicola

1. Bce BollenepeunciieHHbIE

Otet: CriopooOpasyrommas KyibTypa

3amanue Ned




[TpumeHsist 3HAaHUS ONPEAETUTE CTPYKTYPHYIO SIUHUITY OHOLIeH03a!

1. - 3TO CTPYKTypHasi €IWHUIIA OWOILIEHO3a, OO0BEAMHSIONMIAS
aBTOTPO(HBIE U TETEPOTPOPHBIC OPraHU3MbI HA OCHOBE MPOCTPAHCTBEHHBIX U MUILEBHIX CBSA3CH

OTBeT: KOHCOPIIUS

3anganue Ne5

Wcnone3yss  3HaHWS ~ ONPEACIUTE  MHKPOOPTaHM3MaM  pPa3BHBAIONIMECS  MPU  BBICOKUX
KOHIIEHTPALIUAX COJIH:

1. - 9TO MHKPOOPTaHW3MBI, Pa3BUBAMOIINECS TMPH  BBICOKUX
KOHIICHTPAIUSAX COJH

Otgert: ranouis

3anganue Nob

JlaiiTe omnpeenTe MUKPOOPTaHU3MaM Pa3BUBAIOIIUECS TIPHU BEICOKUX TEMIIEPATypax:

1. - 9TO MHUKPOOPTAaHU3MBI, Pa3BUBAIOIIMECS MPU BBICOKUX
TEMIIEpaTypax

OTBeT: TepMOGUITBI

3anganue No7

Ucnonw3yss 3HaHUA JaliTe ONpENeNuTe MHKPOOPTaHM3MaM, pa3BUBAIOIIMECS TPU  HHU3KHUX
TeMIepaTypax

1. - 3TO MHKPOOPTaHU3MBI, Pa3BUBAIOIIMECS MPU HUZKUX
TeMIepaTypax

OtBeT: cuxpouITbI

3aganue Ne®

Wcnonw3ys 3HaHUS onpeieuTe:

Kakoe neiicTBue okaspiBaeT MUKPOOHBIN nipenapat butokcubanumma?

1. NHcexTummaHoe aeiicTBre

2. OyHIMIUIHOE NEHCTBUE

3. Pocroctumynupyromiee aeictere
4. Pocroyrueraroiee nelicteue
OrtserT: 1

3aganue Ne9

[TpumeHsis 3HAaHUS YKOKUTE TIOJIOKUTEIBbHOE 3HAYCHUE HUTPU(PUKAIIUU B TIOUBE

1. [lepeBoa TPyAHOAOCTYMHBIX COEAMHEHUH a30Ta B IOCTYITHBIE PACTEHUAM (DOPMBI

2. 3akperuieHre a30TCoAepKaluX COCTUHEHUN B TIOYBE

OtBert: 1

3ananue NelO

Pan MukpoOuonornyeckux mpemnapaTtoB — ArpaBepTuH, (pUTOBEpM, TpUXOTElUH, GUTO(IABUH IO
MPUMEHEHHUIO OTHOCST K

1.ITpenapaTam rureprapa3uToB Wik napa3utoB II-ro mopsgka

2.IlpenaparaM aHTHOUOTHKOB, TOKCHKAHTOB U aHTH(DHIAHTOB

3.IIpenapaTtam MUKpPOOPTraHU3MOB-aHTarOHUCTOB

Otser: 2

3amanue Nell

Hcnonb3yst 3HaHUS KaKUe CYIIECTBYIOT YCIOBHO PA3IUYAIOIINECS TUIIBI PU30C(ephI?

1. banxHi010

2. OTnaneHnyio

3. JlanbHIOO

4. TlpuOnmxeHHyIO

OtseT: 1,2

3amanue Nol2

HazoBuTe kakast rpymnmna KOHCOPTOB, KOTOpasi MUTAeTCs KJIETKaMU U TKAHSMU KUBOTO PaCTCHHS?

- 6uoTpodsI

- SKKpUCOTPO(DBI

- canpoTpodbI

OtBet: OuoTpodsI

3ananue Nel3




[TpumeHsisi 3HAHUS ONpEACNUTEe, KaK Ha3bIBaeTCsS MHUKpodIopa, HAXOASMIAsCSs HA TOBEPXHOCTH
HAJ3€MHBIX YacTel pacTeHUM?
OtBet: >nupHUTHON

3aganue Nel4
Wcnons3ys 3HaHUS HA30BUTE, KAKOE OTPUIIATEIHLHOE 3HAYCHNE HUTPU(PHUKAIIIU B TTOYBE?
OTBeT: BRIMBIBAaHUE MPOAYKTOB HUTPUDUKAIINH
3amanue Nel5
Hcnonw3ys 3HaHUS HA30BUTE COSTUHEHUS, UCITOIB3yEMOEe aMMOHU(pUKATOpaMHU

- 9TO COEJMHEHUS, UCTIOB3yeMOe aMMOHU(UKATOPAMU
OrtBeT: 0e10K
3amanue Nel6
[TpuMeHsist 3HaHUS TaliTe OMPEICTUTE TOJIOKUTEIPHOE 3HAYCHHE HUTPU(PUKAIIUK B TIOUBE
1. [TepeBo TPYAHOAOCTYIHBIX COSIMHEHUI a30Ta B IOCTYITHBIC PaCTeHUSIM (DOPMBI
2. 3akperyieHne a30TCoAepKaIluX COeAMHEHUN B TTIOYBE
Ortser: 1
3amanue Nel7
JlaiiTe mpaBWIIBHBIN OTBET, KAKOE OTPHUIATEILHOE 3HAUCHUE JICHUTPUPHUKAIIUU B TIOUBE?
- HAKOTUICHUE MUHEPAIBHOTO a30Ta
-1 IEPEXO0/] HUTPATOB B MOJICKYJISIPHBIN 30T
- HAKOTUICHUE OPTaHUYECKOro a30Ta
OTBeT: nepexo/i HUTPATOB B MOJICKYJIIPHBIN a30T
3amanme NelQ
[TpumeHsist 3HAHUS ONPEICTUTE HCTOYHUK YTIIEPOaa, UCIIOJIb3YEeMbIi HUTPU(PUKATOPAMHU:
- TIIIOKO3a
- YIJIEKUCJIBIN ra3
- IeJUII0I03a
OTBeT: yrieKkuciblii ra3

3amanue Nel9

JlaiiTe IpaBUIIbHBIA OTBET:
[TponykT aMmmoHH(pUKaIK OCTKOBBIX BEIIECTB B a3POOHBIX YCIOBHSIX — 3TO
- CEpPOBOIOPOJ
- aMMMaK
- MOJIOYHAS KMCJIOTa
OtBeT: aMMHuaKx




8. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMONl /I OCBOEHHS
AUCUHMILTUHBI

a) llepeyeHb OCHOBHOW M JIONOJHUTENBHOM Y4YeOHOM mHUTEpaTypbl, HEOOXOJUMOW [JIi OCBOEHUS
JUCLUIIINHBI

9. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEICEKOMMYHMKAUIMOHHOH cetn «UMHTepHeT», HE00X0-
AUMBIX /ISl OCBOEHHU S TUCHHUILINHBI

No HaumenoBanue pecypca cetu « IHTEpHET» DNEeKTPOHHBIN agpec pecypca

10. MeTonnueckue ykazanus AJsi 00y4al0IMXCs 0 OCBOCHHUIO TN CHUTITTHHbI

[Ipy wu3ydyeHMH JOUCHUIUIMHBI «MHKpOOHOJOTHS» HEOOXOAMMO OOpaTUTh BHHMaHuE Ha
NOCJIEIOBATENbHOCTh HM3y4deHHs TeM. CaMmocTosiTenbHas pabdoTa SBISETCS BaKHEHIIUM  3JIEMEHTOM
y4eOHOro mpoliecca, TaKk Kak 3TO OJWH K3 OCHOBHBIX METOJIOB OCBOEHHUS YYEOHBIX ITUCIUIUIMH U
OBJIAJICHUSI HAaBBIKAMU MPO(PECCHOHATBHON IESATeIBHOCTH. DTO MOATBEP)KIAeT Y4eOHBIH IUIaH, COTJIACHO
KOTOPOMY TP M3YyYE€HUU TUCHUILUIMHBI 36 Yyaca IMpeaycMOTPEHO Ha CaMOCTOSATENbHYIO paboty, U 36 uaca
— Ha ayAUTOPHBIE 3aHATHSL.

Jlexuuu, npakTUYECKWE 3aHATUS U MPOMEXKYTOUYHAs aTTecTalusl SBJISIOTCS BaXXHBIMU JTalaMu
MOJTOTOBKM K 3a4eTy, IOCKOJBbKY TII03BOJIIIOT CTYJACHTY OLEHUTH YPOBEHb COOCTBEHHBIX 3HAHMNA U
CBOEBPEMEHHO BOCIIOJIHUTh MMeEIuecs MmpoOenbl. B 3Toi cBsi3u HE0OXOauMO ISl TMOJATOTOBKH K 3a4eTy
MEPBOHAYAIBHO TPOYUTATH JICKIIMOHHBI MaTepHaj, BBIIOJHHUTH JaOOpaTOpHbBIC 33/JaHUsl, CAMOCTOSTEIHHO
MOATOTOBUTH pedepar U AOKIaI.

11. Ilepeuyennb UHPOPMALMOHHBIX TeXHOJIOTH i, HCIOJIb3yeMbIX npu OCYLECTBJICHUM
o0pa3oBaTe/IbHOTO Mpolecca MO JMCUMIJIMHE, BKJIOYasli MepevyeHb JIMLIEH3UOHHOIO M CBOOOIHO
PACIIPOCTPAHAEMOr0 MPOrPAaMMHOI0 o0ecle4eHHsl, B TOM 4YHCJIe OTeYeCTBEHHOI0 INPOM3BOACTBA U
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Total Security - AnTuBupyc

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHast onepaliioHHasi CHCTEMa

11.3 Ilepeuens npocpammHozo obecneyenust OmeuecmseHH020 NPoU3Bo00Cmea
1. Kaspersky Total Security - AaTuBHpyC

ITpu ocymecTBieHHn 00pa30BaTEIbHOIO IpoLEcca CTyAEHTAMH M IpernojaBaTeleM HCIOJIb3YIOTCS
cienyroue nHpopmannonHo crpasounbie cucteMsl: CIIC «Koncynprant mmocy», CIIC «apanT».

12.  Onucanue  MaTepHAJIbHO-TEXHHYECKOM 0a3bl,  Heo0X0aAMMOil M OCYLIeCTBJICHHS
0o0pa3oBaTeIbHOIO Npoecca Mo JMCUHUIIIMHE

Ne i/ HanmeHoBaHue crielpaabHBIX Homep .
. . OcCHaIIEeHHOCTD CHeHaIbHbIX TOMEIIEHUH U
MOMEIIEHUH U NOMEIIEHUH JUIsl ayJIuTop . N
. MOMEILEHUH 17151 CAMOCTOSITENIbHOM paboThI
CaMOCTOSITEJIbHOIN paOOThI uu
1 VYuebHast aytuTopus 1Jis

IMPOBEACHU JICKIHMOHHBIX 3aHATHH

2 VYyeOHnas ayiutopus Ais
IIPOBEJCHUS 3aHATUI CEMUHAPCKOTO
TUIA




3 YueOHbIC ayAUTOPUH IS
CaMOCTOSITENIbHOM paOOThI
CTYJICHTOB U UHJIUBUIyaIbHBIX U
TPYIIOBBIX KOHCYJIbTAIUH:

4 VYueOHast ayTUTOPHS IJIs1 TEKYIIETO
KOHTPOJISL U IIPOMEKYTOUHON
aTTecTaluuu

13. OcodennocTn peamsanu JUCHUIIIMHBI JIMI ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMU 310POBbS

OOyyaromuMcst € OTpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbSl TPEJOCTABISAIOTCS CIIELHaIbHbIE
yu4eOHUKM M ydeOHble mocoOusi, MHasg ydeOHas JUTepaTypa, CIHEIHaJbHbIE TEXHUYECKUE CpeICcTBa
o0ydeHHsT KOJUIEKTUBHOTO M WHJMBUIYaJbHOTO IIOJIb30BAHMS, IIPEIOCTABIEHUE YCIYr AacCHCTEHTa
(mOMOIIHMKA), OKa3bIBAIOUIETO OO0YYAIOIIUMCS HEOOXOJUMYI0 TEXHHYECKYI0 IOMOIlb, a TaKXe YCIyTH
CYpAOIEPEBOTUUKOB U TU(DIOCYPIOTIEPEBOTUNKOB.

a) s CIa0O0BHISIINX:

- Ha IPOMEXKYTOYHOM arTecTalud IMPUCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOIIUN  CTYJEHTY
HEOOXO/UMYI0 TEXHMYECKYI0 MOMOIIb C Y4€TOM HHIAMBHUIYaJbHBIX OCOOCHHOCTEH (OH IOMOTraeT 3aHATh
paboyee MecTo, epeIBUraThCsl, IPOYUTATh U OPOPMUTH 33/1aHKE, B TOM YHCJIE 3aIIUChIBAS [10/] TUKTOBKY);

- 3aJaHMs [ BBINOJIHEHMS, a TaKKe MHCTPYKLMS O IOpPSJIKE IPOBEACHUS IPOMEKYTOUHON
aTTecTaluu opOpPMIIIOTCS YBEIMUEHHBIM HIPU(TOM;

- 33/1aHUA JUIS BBIIIOJHEHUS Ha POMEKYTOUYHON aTTECTALIMU 3aUUTBHIBAIOTCS] ACCUCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BBITIOJIHSIOTCS HAa Oymare, HaJAMKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTCs HHAMBUyaIbHOE paBHOMEpHOE ocBelleHre He MmeHee 300 Jrokc;

- CTYIEHTY JJs BBIIOJHEHUS 3a/laHus NpU HEOOXOJMMOCTH MPENOCTaBISETCS YBEIMUMBAIOLIEE
YCTPOMCTBO;

B) JJIS TIIyXUX U CIa00CHbIIIAIIUX:

- Ha IPOMEXYTOYHOM arTecTalMyd TPUCYTCTBYET ACCUCTEHT, OKAa3bIBAIOIIUN  CTYIEHTY
HEOOXOMMYI0 TEXHHYECKYI0 MOMOUIb C yYE€TOM HHIMBUIYAJIbHBIX OCOOCHHOCTEH (OH IOMOTaeT 3aHATh
pabouee MecTO, MepeIBUraThCs, IPOUUTATh U O(POPMUTH 3a/laHUE, B TOM UUCIIE 3aIUCHIBAs MO/ JUKTOBKY);

- IPOMEXKYTOYHAsI ATTECTALMs POBOJIUTCS B MUCbMEHHOU (hopMme;

- o0ecrnieuynBaeTcs HajlU4Me 3BYKOYCHJIMBAIOILEH ammapaTypbl KOJUIEKTHBHOIO IOJB30BaHMA, NPHU
HEOOXOUMOCTH TOCTYMAIOIMKUM TPEJOCTaBIsAETCSl 3BYKOYCHIMBAIOLIAsl —ammapaTypa WHIUBUAYAIbHOTO
H0JIb30BAHUS;

- 10 JKEJIAHUIO CTY/ICHTA MPOMEKYTOYHAS aTTECTAIMsI MOJKET IPOBOAMTHCS B IHCBMEHHOH (opme;

o) UId JMIl C HapyWEHUSMU OIOPHO-IBUraTeIbHOro ammnapaTta (TSDKEIBIMH —HapyLICHUSMHU
JIBUTATEIbHBIX (DYHKIMHA BEPXHUX KOHEYHOCTEU MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH):

- NMHUCBMEHHBIC 33JaHUSl BBIMOJHAIOTCS HA KOMIIBIOTEPE CO CHELHATU3MPOBAHHBIM IMPOrPaMMHBIM
o0ecrie4eHneM WM HaJJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTY/IEHTa IPOMEXXYTOUYHAsl aTTeCTallus IPOBOIUTCS B YCTHOM hopme.




Pabouas mnporpamMma aucuuIUIUHBL «MHUKpOOHOIOTHS» coOcCTaBieHa Ha ocHoBe {DenepanbHbII
rOCyJIapCTBEHHBIN 00pa30BaTeIbHBIA CTaHIAPT BBICIIET0 00pa3oBaHUs - OakajaBpuaT IO HAIPABIICHUIO
noaroroBku 35.03.05 CanoBojacto (mpuka3z MunoO6pHayku Poccun ot 01.08.2017 1. Ne 737).

ABTOD (BI)
JIOLIEHT , Kauauaat ouonorndeck Kapranes 1.B.

Penien3eHTHI
JIOLICHT , KaHAMAT C.-X. HayK TpyOauésa JI.B

JIOLIEHT , KaHuaT ¢.-X. Hayk [pemna E.b.

PabGouass mporpamma guctumiuHbel «Mukpobuonorus» paccMoTpeHa Ha 3acemanuu Kadenpa
nouBoBeieHHs1 poTokoa Ne 9 ot 10.04.2023 r. u nmpusHaHa cooTBeTcTBYIOLIEH TpeboBanusM ®I'OC BO u
y4eOHOro I1aHa Mo HampasieHuto noarotoBku 35.03.05 CagoBoacTso

3aBenyronmii kagenpoit LIxoBpe6oB Banepuii CepreeBuu

PabGouass mporpamma guctumIuHBl «MHKpPOOHONOTHS» PAacCMOTPEHAa Ha 3acelaHud y4eOHO-
METOJIMYECKOW KoMuCCHU WMHCTUTYT arpoOHONOrud H TMPUPOAHBIX PECYpPCOB MPOTOKON Ne OT T. U
npu3HaHa cooTBeTcTByome TpeboBanusM GI'OC BO u yueOHOro miaHa 1Mo HAMpPABICHHUIO TOATOTOBKU
35.03.05 CapoBoacTBo

PykoBonutens OI1
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