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Pabouas nmporpamma coctaBieHa ¢ yuéToMm TpeOOBaHUIL:

® TIOpsIKA OPTaHW3allMd W OCYIIECTBICHHUS OOpa30BaTEIbHOW EATCTLHOCTH II0
oOpa3oBaTelbHBIM  MPOTPAaMMaM  BBICIIETO  OOpa3oBaHUSI —  IporpamMMmam
OakanmaBpuata, @porpaMMaMm CIEHHAIUTETa, MporpaMMaM  MarucTparypshl,
YTBEP)KIEHHOTO MPUKAa30M MUHHUCTEpCTBA HAyKU M BBICIIETO 00Opa30BaHUS
Poccuiickoit @enepanyu ot 06.04.2021 Ne 245;

e (deaepasbHOTO T'OCYJIAapPCTBEHHOTO  00pa30BaTEIbHOTO  CTaHJApTa  BBICIIETO
oOpazoBaHuss 1Mo  HampaBiieHuto noarotoBku  35.03.01  JlecHoe  nerno,

YTBEPXKIACHHOTO TpUKa3oM MUHUCTEpCTBA HAyKHM U BBICHIETO OOpa30BaHUs
Poccuiickoii @eneparuu ot 26.07.2017 No 699.

[IpenogaBarenu, MOArOTOBUBIIKE PAOOUYIO MPOTPaAMMY:

K. C.-X. H., JIOEHT C.1IO. Haymos

Paboyast mporpamMma paccMOTpeHa Ha 3acelaHuu Kadeapbl OMOJIOTHHA PACTCHUN (IPOTOKO
Ne 11 or 21. nrons.2023 r.).

3aBenyromui kadeapoi C.IO. Haymos

PabGouass mporpamma pexkoMeHJOBaHa K HCIOJb30BAaHUID B YydeOHOM TIpoliecce
METOIMYECKON KOMHUCCHEH arpOHOMHYECKOTo (hakyibTeTa (mporokon Nell ot 22 mrons 2023

r.).

IIpenceaarennb MeTOAUYECKOH KOMHMCCHU H.B. KoBTyH

PykoBoauresib 0CHOBHOM PO ecCHOHATBLHOU
o0pa3oBaTe/IbHOI MPOTrPaMMBbI O.B. I'pubaueBa




1. lIpeamer. lleau u 3axa4u TUCUMIVIMHBI, €é MeCTO B CTPYKTYpe 00pa3oBaTe/ibHOM
NMPOrpaMMbl

MukpoOuosioruss - Hayka O BeChbMa MaJbIX IO pa3MepaM, HE BHJIUMBIX HEBOOPYKEHHBIM TJIa30M
OopraHu3max, Hayka 00 wuX cucTemMaTuke, MOpGOJIOTHH, (U3HOJIOTUH, OWOXMMHH, TECHETHKE,
pacrpoCTpaHEeHUH U UX POJIH B KPYTOBOPOTE BEIIECTB B MPUPO/IE.

OOBEKTOM HCCIIeIOBAaHUSI MHMKPOOMOJIOTHH  SIBIISIIOTCSI MHUKPOCKOIMYECKHE CYIIECTBa: OaKTepuw,
MHUKPOCKOIHUYECKHE I'PUObI U BOJOPOCIH, IPOCTEHIINE, a TAKKE BUPYCHI.

Ilenp M3ydeHHS AUCIUILIMHBIL: (bOpMHpOBaHI/IC 3HaHWM 110 OCHOBaM O6H_Ief/i U CENbCKOXO03IiCTBCHHOM
MI/IKpO6I/IOJIOI‘I/II/I n YMGHI/Iﬁ HCIIOJIb30BAHHUA IMOJTYYCHHBIX 3HAHUM IS pPCHICHUA TMMPAKTHYCCKUX 3aldad
CEIbCKOXO03MCTBEHHOT'O IMpOU3BOJICTBA B 001acTH OMOTEXHOJIOTHH.

3amaun:

— HU3y4YeHUE IMPUHLIMIIOB CHCTEMAaTUKH, MOpP(}OoJOruu U (U3MOJIOTUM, WIUPOTHI PACHPOCTPAHEHMS
MUKpPOOPTraHU3MOB B IPUPOJIE U OCOOEHHOCTEN NX OMOJIOTHH, SKOJIOTUU U SBOJIIOLNH;

— npuoOpeTeHre MPaKTUYECKUX HABBIKOB Ui W3YYEHHUS CTPOEHHUS OaKTepUil M MHUKPOCKOMMYECKHX
rpuOOB, TEHETUKA MUKPOOPTaHU3MOB;

— M3y4YEHHE pOJM MHUKPOOOB B IpPEBpAIICHUU BELIECTB B mpupoae U 3ddekTsl neiictBus (GpakTopoB
BHEIIHEN cpeibl Ha MPOKApUOTHUECKUE KIIETKU;

— U3y4YeHHE TPOPHUUECKOro pa3zHOOOpa3usi MUKPOOPraHM3MOB M B3aUMOCBS3b JKUBBIX OPraHM3MOB U
Pa3IUYHbIX Cpell X oOuTaHus (BO3AYLUIHON CPE/Ibl, BO/bI, I0UBHI).

— OBJIaJIEeHHE TEOPETUYECKMMHU 3HAHUSMH U IPAKTUYECKUMU HaBbIKAMU B OLIEHKE COCTOSHHUSI MUKPOOHOTO
KOMILUIEKCa TIOYBBI, BO31yXa, BOJBL, MHKPOQIIOPHl pACTEHHH, OPTaHUYECKUX YAOOpeHHH W
O6uonpenapaTos.

MecTo AMCOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

HucuunnrHa «OCHOBBI MHUKpPOOMOJOTMH» OTHOCHTCA K JMCLUUIUIMHAM YacTH, bopmupyemoit
y4aCTHUKaMU  00pa3oBaTeNbHBIX  OTHOILIEHUI (b1.B.1.12)  ocHOBO#l  mpodecCHOHATHHOI
o0pa3oBaTenbHON IporpaMMel Beiciiero oopasosanus (nanee — OITIOIT BO).

OcHoBrIBaeTcs Ha 0a3e muCHMILINH: borannka, XuMus.

JucuumnirHa yuTaercs B 3 cemecTpe, IOTOMY MpeIIecTBYeT AucuuIuinHaM: «JlecHast ¢puromnaronorus»,
«Jleco3ammray, «IlouBoBemeHmne.

[TpenmectByet 650Ky 3 I'ocymapcTBeHHast UTOroBasi arrectanusi «BplmonHeHHe W 3aluTa BBITYCKHOM
kBaMpukanronHoi padoten» (53.01).



2. IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHMs MO AMCHUILIUHE, COOTHECEHHBIX
C IVIAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHMS 00pPa30BaTeJIbHOI MPOrpaMMbl

Koapl @®opmyanpoBka |UuaukarTopsl noctu:keHusi Ilnanumpyemsble pe3yibTaThl
KOMIIeTEeHIInii KOMIIeTeHIINH KOMIIeTeHIINH o0y4eHust
OIIK-4.1 ITonumaet OIIK-4.2. 3HaTh:
COBPEMCHHBIC Peanuzyer COBPEMEHHBIEMOP(OJIOTHS, CHCTEMAaTHKa,
TEXHOJIOTHH TEXHOJIOTHH uusuonorus u reHeTHKa
npoeCCHOHAIBHOW ~ [0OOCHOBBIBAET UXMHUKPOOPTaHU3MOB
NesITEILHOCTH [PUMEHEHHUE B CEJIbCKOM,-KPYTrOBOPOT OMOT€HHBIX|
IIECHOM M JIECOITapKOBOMPIIEMEHTOB;
XO03SHCTBE -TEXHUKY 0€e301IacHOCTH npu
MPOBEICHUN MHUKPOOHOJOTHUUYECKHUX
pabdor;
-OCHOBHEIE HaIpaBJICHUS H
BO3MOXKHOCTH HCIIOJIL30BaHUS

OUOTEXHOJIOTHH B MUKPOOHOJIOTHH
Ymern:

-IPOBOAUTH  KYJbTHUBHPOBAHUE U
WICHTU(HUKAIIMIO M/OPTaHU3MOB;
-yCTaHaBJIMBATh BIIMSIHUE
OMOTUYECKUX (dakTopoB HA
MHUKPOOPIaHU3MBI

- pabotatb C  HOpPMaTUBHOM
NTOKyMEHTaLueH, Kacarolemncs
MUKpPOOHOJIOTHH,

UMeTh HABBIKU:

- 10  BBIJEJICHHUIO  IITaMMOB
MHUKPOOPTaHU3MOB u

OCYIIIECTBJICHUIO KOHTPOJS 3a HX
YHCTOTOM;

- KOJIMYECTBESHHOTO
MUKPOOPTaHU3MOB,

- UIeHTU(DUKAINY]
MUKPOOPTaHU3MOB B J1a00OpaTOPHBIX
W TIPOU3BOJICTBEHHBIX YCIIOBUSX;
-METOJaMHU oTpeeneHus|
MUKPOOHBIX IICHO30B TIOYBBI M
MHUKPOOPTaHU3MOB pH30CchepshI

- OmpefeNieHus  OMOJOTUYECKOM
AKTUBHOCTH U TOKCUYHOCTH ITOYBBI

yuéra




3. O0bémM TUCHUIJIMHBI U BUBI Y4eOHOH padoThl

Ounas dopma 00yueHus 3aounas dopua
o0y4eHus
00BEM 4acoB |  BCErO YacoB
Buast padot BCETO B B
3a4.em./ ot 5t
9acoB 3 5
o o
o <
OO61mast TPyA0EMKOCTh AUCITUTUINHBI 2/72 2/72 2/72
AynuTtopHas padora: 28 28 8
Jlexiuu 14 14 4
[IpakTryecKue 3aHATHS - - -
JlaGopaTopHbie pabOThI 14 14 4
Jlpyrue BBl ay TUTOPHBIX 3aHATHIA - -
[TpemK3aMeHaMOHHbBIC KOHCYIIBTAIIH - -
CamocTosTenbHas paboTa 00yJyaroumxcs, 9ac 44 44 64
Bug npoMexyTouHOM arTectaniuu (3a4€T, IK3aMeH ) 3a4€T 3a4€T 3a4€T
4, Conepmaﬂue JUCHHUITJIMHBI
4.1. Pa3gesbl JMCHMILIMHBI M BUAbI 3AHATHI (TeMaTHYeCKUH IUIAH).
Ne
i Pa3znen qucuuniauHbl JI 113 JIP CPC
ouHas (hoopMa o0ydeHUs
Moayab 1. «O0uiast MUKpOOHOIOTHs» 8 — 8 22
Pa3aen 1. Beenenue B MukpoOuosoruioo. O6mas yacTs. 4 — 4 10
Pasnen 2. MuUKpoOpraHu3Mbl M OKpYXKarolas cpeia 4 — 4 23
MopayJib 2. MUKpOOPIraHu3Mbl U IIOYBBI 6 — 6 22
Pasznen 3. Mukpoopranu3mMbl ¥ pacTeHUS 2 — 2 10
Pasnea 4. [louBeHHass MUKpOOHOJIOTHS 4 — 4 12
3aouHas popma oOyUyeHHs
Moayab 1. «O611asi MUKpOOHOJIOTHS 2 — 2 32
Pasnen 1. Beenenue B MukpoOuosioruto. O011ast 4acTs. — 12
Pa3aen 2. Mukpooprauus3Mbl M OKpy>Karolas cpesa — 20
Moayab 2. MUKPOOPTaHU3MBI U TIOYBBI 2 — 2 32
Pa3nes 3. MUKpOOpraHu3Msbl U pacTEHUs — 12
Paznea 4. [TouBeHHass MUKpOOUOJIOTHS — 20

4.2. Conep:kanue pa3iesioB y4eOHOU AU CIUTIIMHbBI

Mopayas 1. «O0mas MUKpPOOHOJIOTHSDY

Paznea 1. BBenenue B MukpoouoJioruio. QOomas 4acrb.
Ilpeomem, 0b6vexm u 3a0ayu MUKpoOUOTOSUU

1. UcTopuueckuii ouepk pa3BUTHs MUKPOOHOJIOTUN

2. HpCILMCT, 06’LCKT, 3aga4un MI/IKpO6I/IOJ'IOI‘I/II/I €€ MECTO CpCAU €CTCCTBCHHBIX HAYK

Mup mukpoopeanusmos - e2o paznoobpasue
1. O0mue coiicTBa M pa3HOOOpa3re MUKPOOPTaHU3MOB:
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a) MPOKapHOTHI U SYKapUOTHI;
0) yyactue B KpyroBOpOTE BELIECTB;
B) MUKPOOPraHU3MbI Ha CIIy’KO€ 4eJI0BEKa;
r) o01IMe CBOWCTBa MUKPOOPTaHU3MOB
Bupycul - neknemounvie gpopmul dHcu3HU
a) XMMHUYECKOE CTPOEHHE BUPYCHBIX YaCTHII;
0) CTpYKTypHasi OpraHu3alysi BUPYCHBIX YacTHI;
B) pa3MHOXEHHUE BUPYCOB;
I') O IPOUCXOKACHUU BUPYCOB
Mopdghonoeus npoxapuom
Mopdomorust 6akTepwii:
a) bopma Gakrepwii;
0) cTpoeHHe OaKTEepHAIBHON KIICTKH;
B) pa3MHOXKEHHE OaKTepHii;
I') CIIOpoOOpa3oBaHue
I'enemuxa muxpoopeanuzmos
a) uCTOopUYecKas crpaska; ['eHeTHueckuil anmnapar NpOKapuOTHBIX OPraHU3MOB;
0) XuMHUecKas PUPOa FTEHETUYECKOT0 MaTepHraa;
B) CTpPYKTypa U perukanus monekyisl JJHK;
I') FEHETUYECKUH KOJ;
1) TEHETUYECKUE 3JIEMEHThI IPOKAPHOTOB.
V3MeHeHne TeHeTHYeCKOro Koaa y MPOKaprHoTOB
Cucmemamuxa npoxkapuom
1. Kunaccudukanus MUKpOOPTaHH3MOB - ST U 3a]1a41
2 . HowmeHknarypa, TAKCOHBI, CHCTEMATHYECKUE KaTETOPUH
3. OCHOBHBIE IPYIIIBI TPOKAPHOT
Cucmemamuxa sykapuom
1. Knaccudukanus rpuboB
2 . Kaccudukarys Bomopocieit u mpocTenImx
Pa3nes 2. MUKPOOpPraHM3MBbl H OKPYKAKOIIAs cpexa
1. Buusnaue GpakTopoB OKpYXKAIOIICH CPeIbl HA KUZHEACATSIBHOCTh M/O
2 . Poct 1 pa3sMHOXEHHE MUKPOOPTraHU3MOB Ha MUTATEIbHBIX CPEIax
3. Iluranne MUKPOOPTraHU3MOB
Memabonuzm Mukpoop2anuzmoe
. Merabonu3m u MeTaboInyecKue myTu
.  ®DepmeHTHI
. IIpeBpalieHus 3HEPTUU B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Mpolieccax
. Ilytu xarabonu3ma yrieBoi0oB
. Anabonusm
IIpespawyenus MUKpoopeanusmMam CoeOuHeHull y2nepood
1. Twunbl OposkeHUs U UX IPUMEHCHUE
2 .  OKHUCIHUTEIBHBIC MPOIECCHI
3. Pacmajx npupoaHBIX COSMHEHUIT
4 . Kpyrosopot yriiepoaa
IIpespawyenus MUKpoop2anusMamu coeOuHeHull azoma
1. Awmmonudukanus, HUITpUGUKAIMS U TCHATPUPHKALIUSI
2 . HVmmoOumu3anusi a30Ta B MOYBe
Buonozuueckas gpuxcayus monekyiapHo2o azoma
1. CBoGomHOXUBYIIIHE a30TPUKCATOPHI
2 . CumbuoTtHueckas a30THHUKCAIUSI
3. bBuoxumus azordhukcanuu

O wdN -



Moayab 2. MUKPOOPraHM3Mbl M MOYBbI

Pa3nes 3. MUKpOOpPraHu3Mbl U pacTeHHUS

- Pacrenus-anuduxatopsl 1 MUKPOOPTraHU3MbI-KOHCOPTHL.
- OnupuUTHBIE MUKPOOPTaHU3MBI.

- Mukpoduopa pu3omiansl U pu3ochepsl pacTeHUN.

KOHCOpL[I/IH KaKk COBOKYIIHOCTb HOHyHHHHﬁ, KHU3HCACATCIIBHOCTD

LEHTPAJIbHBIM BUAOM — 31U(PUKATOPOM.

- buotpodsl, s3xkpuCOTPOdHI, CATPOTPOPHI.

- DKOJIOrMYeCcK1e 0COOEHHOCTH 3MU(UTOB.

Pa3nes 4. [louBeHHast MUKPOOH0J10THA

- OOpa3oBaHu€ MOYB U JIEATEIBHOCTh MUKPOOPTraHU3MOB

- IlouBa kak cpesa cylecTBOBaHUS MUKPOOPTraHU3MOB

- MukpoopranusMsl 104B pa3In4HbIX TUIIOB

- Hcnonb3oBaHue MUKPOOPTraHU3MOB B HAPOJIHOM XO35ICTBE

4.3. llepeueHb TeM JeKUMH

KOTOPBIX  OHNPCACTIACTCA

O0BéMm, u
No
W Tema nekuuun dbopma oOyueHus
OYyHasi | 3a0yHas
Moayab 1. «O0mas MUKPOOHOJIOTHS» 8 2
Pasnen 1. BBerenne B MukpooOuosiorno. Oomas 4acrts. 4 2
[lpenmer, o0O0BEKT, 3agaud MHUKPOOMOJOTMM €€ MECTO Cpelau
1. lecrectBenHbix  Hayk. OOmme  CcBOWCTBA W pa3HOOOpas3ue 1
MUKPOOPTraHu3MoB. BUpychl - HekJIeTouHbIe ()OPMBI KHU3HH.
2. Mopdonorus u reHeTHKa MEKPOOPTaHU3MOB 2
3. [Cucremaruka npo- u 3yKapuOTHYECKHX MHKPOOPTaHH3MOB 3
Pasjnen 2. Mukpoopranu3mbl U OKpYy:Kamoluas cpeaa 4
4. BnusHue (pakTOpoB OKPYKAOLIEH Cpebl Ha KU3HEAEATEIEHOCTh M/0 2
5. [MeTtaboa13M MUKPOOPTraHU3MOB 2
Mopnysb 2. MUKpPOOPraHu3Mbl U NOYBbI 6 2
Pa3nes 3. MuKpooOpraHusmMsbl H paCTeHHUS 2
6 Pactenus-amupuKkaTopsl © MUKPOOPTaHU3MBI-KOHCOPTHI. 1
" | OnuduTHBIE MUKPOOPTaHU3MBI.
Muxkpogiaopa pusomianbl U puszocdepbl pacTeHuid. buorpodsr,
7. AKKPUCOTPOPBI, CAPOTPOPHI 1
Pa3nes 4. [louBeHHast MUKPOOH0J10THA 4
8 O6pa3oBaHue MOYB U AECATEIHHOCTh MUKPOOPTaHU3MOB 5
" [MoyBa Kak cpeia CyNIeCTBOBAHUS MUKPOOPTaHU3MOB 1
9 MUKpOOpraHu3Mbl ITOYB PA3TUYHBIX TUIIOB 5
M Toro 14 4




4.5. IlepeyeHnb TeM J1a00PATOPHBIX padoT.

O0BéM, u
Ne .
W Tema 1aboparopHoii paboTHI dopma oOyueHust
OuYHas | 3a0yHas
1 [TpaBmia paboTel W TOBEAEHUS B J1a0OpaTopuud MHUKPOOHOJIOTHH. 1
MUKPOCKOI U TEXHUKA MUKPOCKOIIUPOBAHHSI. 1
2 [IpuroroBneHue TBEPABIX MMTATEIBHBIX Cpeld. MHMKPOOPraHU3MBIL 1
BO31yXa, MeToa ceaumenTanuu Koxa
3 |M3ydenue xonoHuit. I3roroBienue Maszka, IpoCTOM METO]] OKPacKH 1
1
4 |MsroroBnenue mazka. Okpacka mmo ['pamy 1
5 (CnuptoBoe OpoxeHue 1
1
6 [MosioyHO-KHuCII0€ OpOXKEHNE 1
7 (CBOOOJHOKMBYIIIHE B TOYBE a30T(PUKCATOPHI 2
8 (Cumbuotnyeckue a30TPUKCaTOPHI 2 1
9 |O6mIee KOJIMYECTBO MUKPOOOB B TIOYBE 4
Hroro 14 4

4.6. Buabl caMoCTOATE/ILHOM PA0OTHI CTYACHTOB U NepeYeHb y4e0HO-MeTOAHYEeCKOro odecneyeHust
AJISl CAMOCTOSITeIbHOM paboThI 00y4arouXxcs

4.6.1. TloaroToBKa K ayAUTOPHBIM 3aHATHAM

Marepransl JEKUUN SBIAIOTCA OCHOBOM Ul M3Y4YEHHUS TEOPETHMYECKOM 4YacTH JUCLUIUIMHBL U
MOJTOTOBKU CTYJIEHTa K JJAOOPaTOPHBIM 3aHSATHUSIM.

ITpu MOATOTOBKE K ay JUTOPHBIM 3aHATUSAM CTYJEHT JTOJIKEH:

- U3YYUTh PEKOMEHIyEMYIO JTUTEPaATypy;

- IIPOCMOTPETH CAMOCTOSITENILHO JOMOIHUTEIBHYIO JIMTEPATYPY 110 U3y4aeMOil TEME.

OcHOBHOH 1€bI0 JTAOOPATOPHBIX 3aHATHI SBJISETCS HM3yYEHUE OTIEIbHBIX HaubOoyiee CIOXKHBIX U
MHTEPECHBIX BOIPOCOB B paMKax TEMBbl, a TaKKe HAYYUTbCI CAMOCTOATEIBHO IPOU3BOAUTH
HE0OXO0MMbIe AEMCTBUS TP BBIIOJIHEHUH J1a00paTOPHOU paboTHlI.



4.6.4. TlepedyeHb TeM M Y4eOHO-METOANYECKOT0 O0ecneYeH s /Il CAMOCTOATEIBLHOI PadoThI

00y4aAKIIHNXCH
O0béM, U
Ne o
i Tema camocTosiTensHON pabOTHI VYuebHO-MeTonndeckoe obecrieuenue | popma o0yueHHs
OYHasl | 3a04Has
Mopayasb 1. «O01mas MUKpPOOHOJIOTHSD) 22 32
Pa3jnen 1. BBegenune B Mukpoouosiornio. Oomias 4acThb. 10 20
1. [[Muranue Mukpoopranusmos. I.\11.  ExoB. Pyk-BO K mpakT. 2 4
[IpuroroBnenne nUTATENbHBIX cpen.3anatusm, 1974. C. 79-88; 107-110.
Komnonuu m/0. C.10.Haywmog, JI.U. CuruauHenko 2 4
2. |M/opranusmbsl Bo3ayxa. MopdomorusiOCHOBBI  C.X. MHKpPOOHMOJOTHH U
OaKTepuil. Bupycosorun, 2018. C. 28-37
C.}O.Haywmog, JI.1. CuruarHeHko
3. Bupycet — Heknerounble (HOpMBIOCHOBBI  C.X. MHKPOOHOJOTHH | 2 4
PKU3HH. Bupycosoruu, 2018. C. 22-28.
I''U. Exos,..., C. 59-75.
4. Bomopocmu, Ilpocreiimue, ['puOsl,
AKTHHOMMIIETHI C.}O.Haywmos, JI.1. CuruanHeHko 2 4
5. |Cucrematvka MUKpPOOPTaHU3MOB OCHOBBI ~ C.X. MHKpPOOMOIIOTUH U 2 4
Bupycosoruu, 2018. C. 37-45
Pa3nes 2. MUKpPOOpPraHM3MbI U OKPY KalOIIas cpeaa 12 12
6. Bmusaue ¢dakropoB  okpyxkatomedC.}JO.Haymos, JI.U. Curunuaesko 6
Cpeabl Ha )KU3HEESATeIbHOCTh M/0 OCHOBBI ~ C.X. MHKPOOHMOJOTMH H 6
Bupycosuoruu, 2018. C.60-64.
7. Metabonu3mM MUKPOOPTaHU3MOB C.}0.Haywmos, JI.. CuruguneHko
OCHOBBI ~ C.X. MHUKPOOHOJOTHH W 6 6
Bupycosoruu, 2018. C. 64-70
MoayJb 2. MUKpPOOpPraHu3Mbl U NOYBbI 22 32
Pasnen 3. Mukpoopranu3smMbl U pacTeHUs 10 12
8. [PacteHus-3audpuKaTOphI nE.H.MuiyctuHs, B.T.Emues.
MUKPOOPTaHU3MBI-KOHCOPTEI. Muxkpo6uoinorus,1987. C. C. 307-319;
OnupuUTHBIE MUKPOOPTaHU3MBI. I".1. Exos, C.256-262. 10 12
9. | Muxopwusa, KiIryOEeHBKH; C.1O.Haywmosg... C. 84-86
3ammTa pacTeHUun
Pasnen 4. [louBeHHast MUKPOOM0J10T S 12 20
10. |O6pazoBanue mnouB u gesarenbHocThC.FO.Haymos, JI.M. Curnaunenko
MUKPOOPTaHU3MOB OCHOBBI ~ C.X. MHUKPOOHOJOTHH W 6 10
IlouBa xkak cpema cyuiecTBoBaHusBUpycoioruu, 2018. C. 70-76
MHUKPOOPTaHU3MOB
11. Muxkpoopranusmel 1mouB  paznuuHbix/C.}O.Haymos, JI.W. Curnauaenko
THUTIOB OCHOBBI  C.X. MHKPOOHOJIOTHH U 6 10
Bupycosoruu, 2018. C.76-84
Bcero 44 64
5. @oH/1 OLIEHOYHBIX CPEJCTB /ISl MPOBeIeHHs MPOMEKYTOUHOIH aTTecTalNn

ITonHoe onmcanue (pOHI[a OIICHOYHBIX CPCACTB TCKyuICfI )51 HpOMCH(yTO‘-IHOfI arTeCTanmuu o6yqa10m1/1x051 C
IepeUHEM KOMHGTGHHHﬁ, OIMCaHWEM IIOKaszaTelel u KPHUTCPUCB OLICHUBAHUA KOMHGTGHHI/II\/'I, IKall
MNpEACTaBJICHBI B

OLICHUBAHMA,

MPUJIOKEHUHU K HACTOSIIEH IMporpamMme.

TUIIOBBIC KOHTPOJIBHBIC 3alaHusd W MCTOAUYCCKUC MATCPUAIIBL




6. YyedHOo-MeTOANYECKOE 00ecTedyeHne TUCIUTIITNHBI

6.1. Pexomenayemasi JuTepaTypa
6.1.1. OcHoBHas UTEpPaATYypa
No 1/ ABTOp, HA3BaHHE, MECTO U3JIAHUS, U3/1-BO, TOJl U3JaHUS, KOTUIECTBO Komn-Bo 2k3.
- CTPaHMI] B OHOJI.
HaymoB C.}O., Curununenko JL.WU. OcHOBBI CeIbCKOXO3MCTBEHHOM 20
1. MukpoOuonoruu W BHUpycojoruu: YueOHoe mocobme. — Jlyranck: DJIII| DnexTpoHHBIN
[lanbuak A.B., 2018. — 159 c. pecype
9 ['yceB, M. B. Mukpobuosorus : yueonuk / M. B. I'yces, JI. A. Muneesa. - QHeKTlZ)HHLH?I
"~ M3na. 7-e, crepeoru. - M.: Akagemus, 2007. - 464 c. P
pecypc
Emie, B. T. Mukpo6uonorus: Yueonuk / B. T. Emues, E. H. Mumycrus. - 20 o
3. g DIIeKTPOHHBIN
8-e 3., ucnp. u gom. - M.: FOpaiit, 2014. - 445 c. pecype

6.1.2. lonoJiHUTE/IbHASA JIUTEPATYpPa

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3JIaHU, U3]]-BO, 'O U3JdHHA, KOJIMYCCTBO CTPAHHNIL

1.

E.H. Mumryctun, B.T. EmiieB. Mukpoouonorus. — M.: Arponpomusaar, 1987.-368 c.

[TectoBbie 3amanus mo omonorndeckum auciuiummaaM / Cocra. M.JI. Cokonos, C.1O. Haymos,

2. |B.E. Xapuenko, U.B. Kupnuues, JI.U. Curuaunenko, O.A. MoctoBoii. — Jlyranck: «1nToH-2»,
2006.- 158 c.

3. [M.B.Tyces, JILA. MuneeBa. Mukpoouosorus.-M.:131-Bo Mock. yH-Ta,1978.-384 c.

4. B.H. Kynespos. I{uki a3ota B mouse u 3¢ HeKTuBHOCTD yaoopenwmii.- M.: Hayka, 1989.- 216 c.
(OCHOBBI MUKPOOHOJIOTHH: TETPaIb IS JAOOPATOPHBIX pa0dOT (ISl CTYJCHTOB arpOHOMHYECKOTO

5. |bakynbreTta nmo crnenuanbHOCTAIM «6.090101 - arpoHomMus» u «6.090103 — mecHoe U caxoBO-
napkoBoe xo3srcTBoy) / C.10. Haymos, JI.U. Curnpunenxko. — Jlyranck: JIHAY, 2009. — 29 c.
MukpoOuonorus. Meroauyeckue YyKa3aHUS 10 H3YyUYEHUIO AUCHUIUIMHBI M 3aJaHus s

6. |[KOHTpPOJNBHOW paboThl (I  CTYJCHTOB-3a0YHMKOB arpOHOMHUYECKOTO  (paKyJbTeTa 10
cnienpanbHocTd "Arponomust') / C.HO. Haymos. — Jlyranck: JIHAY, 2004. — 23 c.

v FxoB [.M. PykoBOACTBO K NPaKkTHUUYECKMM  3aHATHUSAM IO  CEIbCKOXO3SMCTBEHHOM

MuKpoOuosiornu.- M.: Beicias mikosa, 1981. — 271 c.

6.3. CpeacrBa odecnneyeHUs1 OCBOECHH S JUCHTUTIHHBI

6.3.1. KomnbrorepHbie 00y4yaroiiye 1 KOHTPOJHMPYOLHe NPOrpaMMbl

OYHKIUS TPOTPAMMHOT0 00€CTICUeHUS
Ne | Bupn yuebHoro HanmMeHoBaHMe MpOrpaMMHOIO
n/m 3aHATUS obecrnieueHus MOJIENUPY-
KOHTPOJIb oOyuaromas
fomas
1 [IpakTuueckue | IIporpamma muist TECTOBOM OLIEHKHU + - +
3Hanui cryneatoB KTC-2
2 JIeKk1ImoHHEBIE, CucreMa TUCTAHIIMOHHOI'O + + +
NPaKTHYECKHE obyuenust Moodle

10




7. OnucaHue MaTepHAJIbHO-TEXHUYeCKOl  0a3bl, HeOOXOAUMOWH JJs1  OCYIIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca MO0 TUCHUILINHE

HaumenoBanue o6opyaoBaH-

Ne HBIX Y4eOHBIX KAOMHETOB, [TepeueHb OCHOBHOTO 00OPYIOBaHUS, PUOOPOB U
/Tt | 0OBEKTOB JJIsl TPOBEACHHS MaTepualioB
3aHATUU

1. |A-318 — yueGHas aymutopusMuKponpenapaThl, KpaCUTEIH, MTUTATSIBHBIC CPEJIbI, CTOTI — 8
TSI IPOBEICHUSI JICKITUOHHBIX[IT., CTYJ — 13 IIT. JEMOHCTPAIIMOHHBIC MaTePUAIIBI, yIeOHO-
U J1a0OpaTOPHBIX 3aHATHI MOMETOJUYECKHE MaTePHUAIIbI

MUKpPOOHOJIOTHH

8. MexnucuuIinHapHble CBSI3H
IIporoxoa
coryiacoBaHus paboueil mporpaMmsbl ¢ APYTUMHU AUCHUTLTHHAMHU

HanmvenoBanue nucuumuansl, ¢| Kadenapa, ¢ kotopoii | [Ipemnoxenus 06 n3MEHEHHSIX B
KOTOPOH MTPOBOJIUIIOCH MIPOBOIMIIOCH paboueii mporpamme. 3aKiro-
corjlacoBaHue corjlacoBaHue yeHue 00 UTorax COrjaacoBaHHUs

Kadenpa 6uonorun
boranuka . COT'JIACOBAHO
pacTeHui

Xumus Kadenpa xumun COTJIACOBAHO

11



Jluct n3MeHeHui pabodei mporpaMMbl

Ipuioxkenne 1

Howmep nsmenenus

Howmep nipoTokona
3acelaHust
Kadeapsl U aata

Crpanuisl ¢
A3MEHEHUSIMU

[Tepeuens oTKOppEK-
TUPOBAHHBIX ITYHKTOB

IToamucek 3aBe-
JTYIOIIETo
kadeapou

12




IIpunoxenne 2

JIvct nepuouYecKuX MpoBepoK paboyeit mporpaMmsl

JomxkHOCTHOE TU1O, PO-
BouBIIee poBepky D.N.O.,
JOJKHOCTb, MOJIITUCH

Jara

[ToTpeOHOCTH B
KOPPEKTUPOBKE

IIepedyens nyHKTOB, CTp.,
pa3zesnoB, TpeOyIOIMUX
U3MEHEHUN

13



IIpunoxenne 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3OBATEJIbHOE VUPEXX/IEHUE
BBICIHIEI'O OBPABOBAHUS «JIYTAHCKUI IT'OCYIAPCTBEHHbBI AT'PAPHBIN
VHUBEPCUTET UMEHHU K.E. BOPOILNJIOBA»

@®OH/{ OHEHOYHBIX CPEJCTB YYEBHOM JUCIHUIIJINHBI
1o quciurumHe «OCHOBBI MUKPOOHOIOTHID)
J1s1 HanpaBiieHus noarotoBku 35.03.01 Jlecnoe aeno
HanpaBJIeHHOCTH (TIpodwith) JIeCHOE ¥ JIECOMapKOBOE XO3SHCTBO

I'oxg mauama moaroroBku — 2023 .

KBanuduxanus BbITyCKHIKA — OaKaIaBp

JIyranck 2023
14



1. MIEPEYEHb KOMIIETEHIUI, ®OPMUPYEMBIX JUCIHUILIMHON 1
IINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

Kon
KOHTPO-
JMpYyEM

o
KOMIIE-
TEHIUH

dopMynupo
BKa
KOHTpPOJIUPY
eMoi
KOMIICTCHII
u

Nupuxarop
Bl
JIOCTUKEHU
A
KOMIIETEHII
uu

Oran
(ypoBeHb)
OCBOCHUS

KOMIICTEHIIH
u

IInanupyemsl
€ pe3yJIbTaThl
0o0y4eHus

HanmmenoBan
ue MojyJei
u (nm)
pasaenoB
JMCLIUIUIMHBI

HaunmenoBanue
OIIEHOYHOTO CPEJICTBA

Texymmi | [Ipomexyr
KOHTPOJIb O4Has
aTTecTanus

OIIK-
4.1

ITorumaer
COBPEMEHHBI
e
TEXHOJIOTHH
npodeccruoH
aTbHOM
JIEATEIIBHOCT
51

OIIK-4.2.
Peanuzyer
COBpPEMEHH
I3
TEXHOJIOTH
i @71
00OCHOBELIB
aeT ux
MIPUMEHEHU
€B
CEJIbCKOM,
JIECHOM U
JIeCOTIapKOB
oM
XO03sICTBE

IlepBbIit
JTan
(moporoBslit
YPOBEHB)

3HaTh:
MopdoJtorus,
CUCTEMAaTHKa,
buznoIoTHI
Y TCHETHKA
MUKPOOpPTraHU
3MOB
-KpyrOBOPOT
OMOTCHHBIX
DIIEMEHTOB;
-TEeXHUKY
0e301acCHOCTH
npu
MIPOBEICHUU
MHUKPOOHOIOT
UYECKUX
pabor;
-OCHOBHBIE
HaIpaBJICHUS
u
BO3MOYXHOCTH
MCIIOJIb30BaH
ust
OMOTEXHOJIOT
15179:]
MHUKpOOHOIIOr
uu

Mopyns 1.
«O0mas
MHUKPOOHOIIO
U

TecTrl 3auér
3aKPBITOTO

TUIIA

Bropoii stan
(MpoiBUHYT
Bl YPOBEHB)

Ymers: -
MIPOBOTUTH
KYJIbTUBUPOB
aHue "
UJACHTUDUKAL]
U0
M/OpraHu3Mo

B;

yCTaHaBJIMBAT
b BIIUSHUE
OMOTHYECKUX
(akTOpOoB Ha
MUKPOOPTaHU
3MBI

Mopyns 2.
Mukpooprax
WU3MBbI U
TTOYBBI

TecTnl 3auér
OTKPBITOTO
THIIA
(Bompochl
IS

orpoca)

15




Kon
KOHTPO-

dopMynupo
BKa

HNuaukarop
BI

Oran IInanupyems! | HaumeHnoBan HanmenoBanue
(YpOBEHB) | € pe3yJbTaThl | u€ MOAYJIEH | OIEHOYHOTO CPEACTBA
- paboTatb ¢
HOpPMaTUBHOM
JIOKyMEHTaIH
eH,
Kacarouencs
MHKPOOHOJIOT
U,
Tperuii otan | Bruanets: Mopyns 1. | [Ipaktruec 3auét
(BBICOKMI HaBBbIKAMH «O6mmas Kue
YPOBEHB) | UCIIOJI30BAaH | MUKPOOMOIIO | 3aJaHus
ust THS
TeopeTnuecku | Moaynsb 2.
X OCHOB Mukpooprax
MHUKpPOOHOJIOT |  M3MBI U
Uu B MOYBBI
npodeccuona
JBHOU
JeSITeIbHOCTH

16




2. OIUCAHUE TIOKA3ATEJIEH U KPUTEPUEB OI[EHWBAHWS KOMIIETEHIIUM,

OIIMCAHME IKAJ ONEHUBAHUA

Ne  |Hammeno |Kpatkas IIpencrasne |Kpurepun oneHuBanus [Ixana
/1 |BaHue XapaKTepUCTHKA HUe OLIEHUBaHMS
OLICHOYH |OLEHOYHOI'O OLICHOYHOI'0
oro cpeacTBa cpeacTtBa B
CpeICcTBa donme
1. | Tecr Cucrema TecroBele | B Tecte BpmmonHeHo 90- | Onenka
CTaH/IapTU3UPOBAHH | 3aJaHUs 100% 3ananuii «Omauuno»
BIX 3aJJaHui, (5)
MI03BOJISIIOIIAS B Tecre BemonHeno Oozee | OueHka
U3MEPUTH YPOBEHD 75-89% 3ananuit «Xopowio»
3HaHWH. (4
B Tecre BpmomHeHO 60- | Ouenka
74% 3ananui «Yooenemeo
PUMENLHO
(©)
B rtecte BhimonHeHo MmeHee | OueHka
60% 3ananuit «Heyoosenem
B0pUMENLHOY
)
Bbosnbmas yacTh | OneHka
OnpeAcICHUI He | «Heyodosnem
IIPEJCTABIICHA, 1100 | 6opumenvHoO»
npejicTaBieHa ¢ rpyObiMu | (2)
oLIMOKaMHu.
2. | Onpoc | dopma pabotsl, | Borpock! k | [IporeMoHCcTprpOBaHbI Onenka
KOTOpasi TO3BOJISET | ONPOCY MIPEAIONaraéMple  OTBETHI; | «OmauuHo»
OLICHHUTh KPYT030p, NpaBWILHO  Ucmob3oBaH | (5)
YMEHHME JIOTUYECKU JITOPUTM OOOCHOBAaHUH BO
MIOCTPOUTH  OTBET, BpEMSI PaCCyXAECHUH; €cTb
yYMEHHE JIOTHKA PAcCyKJICHUH.
IPOJIEMOHCTPHUPOBA [IponemMoHCcTpUpOBaHBI Onenka
Th npearnosaraeMble  OTBETHI; | «Xopouio»
MOHOJIOTUYECKYFO €CTh JIOTUKA pacCyxacHwuid, | (4)
peub " VHBIE HO HETOYHO MHCIIOJIb30BaH
KOMMYHHKaTUBHBIE ITOPUTM OOOCHOBAaHUM BO
HaBbIKM. Y CTHBII BpeMsl pacCyXICHUM U HE
orpoc oOnanaer BCE OTBETHI MOJIHbIE.
O0JIBIINMH [TpopeMoHCTpUPOBAHEI Onenka
BO3MOXKHOCTSIMU npearnosiaraeMple  OTBETHI, | «Yoosnemeso
BOCIIMTATEIBHOTO HO HEMPABUIBLHO | pUMenbHOY
BO3JIEHCTBUS, HCITO0JIb30BaH anroput™ | (3)
co3aBasd  yCJIOBHA 000CHOBaHUI BO  BpeMs
AJA pacCcyKJIeHHUM; OTCYTCTBYET
HePOPMaIBLHOTO JIOTHKA paccyxaeHHii;
oOLIeHHUS. OTBETHI HE NOJIHBIE.
OtBeThl He npeacTaBieHbl. | OneHka
«Heyoosnem

17




/1

Haumeno
BaHME
OLICHOYH
oro
CpEeACTBA

Kparkas
XapaKTepUCTHKA
OLIEHOYHOTO
cpeacTBa

IIpencrasne
HUE
OLICHOYHOT'O
CpeacTsa B
donme

Kpurepun onieHnBanus

[Ixana
OLICHUBaHUA

60pUMETbHOY

)

IMpakTn
YyecKue
3aiaHus

Hanpasneno na
OBJIaJICHUE
METOAaMH
METOAMKAMHU
M3y4aemMou
JUCLUTIITUHBI.
peuieHus
npeJiaraeTcs
pelnTh
KOHKPETHOE
3a/laHue
(cutyanuro)
MIPUMEHEHUs
MaTeMaTUYECKUX
pacuéToB.

s

oe3

[IpakTuuec
KHue
3a/laHus

[IpoaemoHCcTpHpPOBaHO
cBOOOTHOE BJIQJICHUE
npo¢eCCuOHAIBHO-
MOHATUMHBIM  aIapaToM,
BIIQJICHUE  METOJAaMU H
METOJIMKAMH JTUCIUTUTHHEIL.
[Tokazanbl CIIOCOOHOCTH
CaMOCTOSITEITLHOTO
MBIIICHHUS, TBOPUYECKOI1
AKTHUBHOCTH. 3amanue
BBIIIOTHEHO B TOJIHOM
00BéMe.

OrneHka
«Omauynoy

()

[IpoaemoHcTpHpPOBaHO
BIIAJICHUE
npodeccuoHanbHo-
MOHATUMHBIM  alIapaToM,
IpU MPUMEHEHUU METOOB
U  METOAWK JIUCIUTUIMHBI
HE3HAYUTEIbHbIC
HETOYHOCTH,
CIIOCOOHOCTH
CaMOCTOSITEITLHOTO
MBIIICHHUS, TBOPUYECKOI
AKTHUBHOCTH. 3amanue
BBINIOTHEHO B TOJIHOM
00BEME, HO C HEKOTOPBIMU
HETOYHOCTSMH.

ITOKa3aHbI

Ouenka
«Xopowio»

(4)

[TIponeMoHCcTpHUpOBAHO
BIIa/ICHUE
npodeccuoHanbHo-
MOHATHIHBIM amnmapaToM Ha
HU3KOM YPOBHE;
JIOMYCKAIOTCA OIIUOKU TIPH
MPUMEHCHHH METOIOB M
METOJIUK JUCIHUTLTUHBIL.
3amaHye  BBIIIOJHEHO HE
MOJIHOCTHIO.

OreHka
«Yooenemeo
pumenbHo»

@)

He npoaemoHcTprpoBaHO
BIIa/ICHUE
npodeccuoHanbHo-
MOHSATUUHBIM  anmapaTroM,
METOJaMHU M METOJUKaMU
JUCLUIUIMHBL. 3aJjaHue He
BBIITOJIHEHO.

Onenka
«Heyooerem
BOPUMENILHOY

)
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Ne |Haumeno |Kparkas IIpencrasne |Kpurepuu onieHMBaHUS [Ixana
/T | BaHHE XapaKTepUCTHKA HUE OLICHUBAHMS
OIICHOYH |OLEHOYHOTO OIICHOYHOT'O
oro CpeacTBa cCpeiacTBa B
CpeICcTBa donme
4. | 3auér 3auért BeicTaBisieTcs | Bonpock! k | [lokazano 3HaHuWe TeopuM | «3a4TECHO»
1 B pe3yabTare | 3a4€Ty BOIIpOCa, MOHATUWHOIO
MOJIBEJICHUSI UTOTOB anmnapara; yMEHHUE
TEKYILETro coJIepKaTeIbHO  U3JlaraTh
KOHTpoJIsl. 3a4ér B CYyTb BOMNpOCa; BIAJCHHE
dbopMe  HUTOrOBOTO HaBBIKAMHU apTyYMEHTALlMU U
KOHTPOJIS aHanm3a (axkToB, SBICHUM,
MIPOBOJIUTCS JUTSt MIPOIIECCOB B ux
oOyJaromuxcs, B3aMMOCBSI3H.
KOTOpbIE HE BricraBnsercs
CIIPaBUIIUCH C oOyuJaroiemycs, KOTOPBIH
YaCThIO 3a1aHui ocBomn He MeHee 60%
TEKYIIEero MPOrpaMMHOTO  MaTepuana
KOHTPOJIA. JUCIUTITUHBL.
3HaHue noHAtuitHoro | «He
amnmnapara, TEOPHUH BOIMPOCA, | 3a4TCHO»
HE MPOJEMOHCTPUPOBAHO;
yMeHUe aHAIM3UPOBATh
y4eOHBI ~ MaTepuan  He
MPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHATUTUYECKUM
crocoooM M3II0KEHUS
BOIIpOCa u BIIAJICHUE
HaBBIKAMH  apTryMEHTAIluu
HE MPOJIEMOHCTPUPOBAHO.
OO6yuarommmiics OCBOMJI
MeHee 60% mporpaMMHOro
Marepuaia JUCIUILIAHEIL.
4. | 3auér 3auér BbicTaBusierca | TectoBele | B Tecre BbmonHeHo 60- | «3auTeHo»
2 B pesynbTate | 3amanus K | 100% 3amanuit
MOABEACHUSI UTOTOB | 3aU€Ty B Tecte BhimonHeHo menee | «He
TEKYIIETro 60% 3amanuit 3a4TECHO»
KOHTpoJIsl. 3a4€r B
dbopMe  UTOTOBOTO
KOHTPOJIA
MIPOBOJIUTCS TUTSt
oOyJaromuxcs,
KOTOpBIC HE
CIIPaBUIIUCh c
YacThIO 3aJJaHuH
TEKYILETro
KOHTPOJIS.
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3. THITIOBBIE KOHTPOJIBHBIE 3AJIAHUSA NJIN UHBIE MATEPUAJIbI, HEOBXOJUMBIE
JIJIS1 OLIEHKHY 3HAHUI, YMEHUM, HABBIKOB M (MJIW) ONIBITA JTEATEJBHOCTH,
XAPAKTEPHU3YIOIMX 3TAIIbBI ®OPMHUPOBAHMA KOMIIETEHIIUMM B ITPOIIECCE

OCBOEHUS OBPA3OBATEJIBHOM INPOT'PAMMBI
OueHovHble cpeacTBA /51 NPOBeIeHUs TEKYIIero KOHTPOJIst
Texkymuii KOHTPOJIb OCYIIECTBIISCTCS MPENOJaBaTeIeM AUCHUIIIMHBI IPU MPOBEICHUH 3aHATHI B hopme
TECTOBBIX 3a/IaHN, YCTHOTO OIPOCa U MPAKTUYECKUX 3aJaHUM.
OIIK-4.1. TlonnmaeT coBpeMEHHBIE TEXHOJIOTUU MPOPECCUOHATBHON IEATETHHOCTH
IlepBblii 3Tan (MOPOroBOii ypoBeHb) — TOKa3bIBaeT CHOPMUPOBAHHOCTH MOKA3aTelss KOMIETCHIIUU
«3HaATHh»: MOP(OJIOTHS, CUCTEMATHKA, (PU3UOJIOTHS U TeHETUKA MUKPOOPTaHU3MOB
-KpYTOBOPOT OMOTEHHBIX JJIEMEHTOB;
-TeXHUKY 0€30IaCHOCTH MPHU MPOBEJCHUH MUKPOOUOIOTHYECKUX padoT;
-OCHOBHBIC HAMPABICHUS ¥ BO3MOXXHOCTH UCTIOIb30BAHUS OMOTEXHOJIOTUN B MUKPOOUOJIOTUN
TecroBble 321aHUS 3AKPBITOI0 TUIIA
1. KTo 3 HUKenepe4uCJeHHBIX YYEHBIX NMEPBBIM NPEANoJI0KH, YTO UH(EeKIUOHHbIEe 00/1e3HHU
nepeaanTCcsi KPOXOTHBIMH cymecTBamMu? (BpIOEpUTe OJIMH BapHAHT OTBETA)
1. 'unnokpar
2. JI. ®dpakacTopo
3. I'. Tanuneit
4. J1. na Buauun
5.P.T'yk
2. KTo u3 HMKenepeuncIeHHBIX YYEHBIX NMePBbIM CKOHCTPYHPOBAJI MHUKPOCKON? (BbIOEpUTE OAMH
BapHaHT OTBETA)
1. I'. Tanuneit
2. P.I'yk
3. A. BaH JIéBeHryk
4. ®. Yezu
5. JI. CmannanuaHu
3. KTo M3 HHM:KenmepeuMCIEeHHBIX Y4YeHbIX MEPBBIM YBH/EJ] KJIETKH pacTeHuid? (BbiOepuTe OAWH
BapHaHT OTBETA)
1. I'. Tanunei
2.P.Tyx
3. A. Ban JI€BeHryk
4. ®. Yezn
5. JI. Cnannanuanu
4. Komy u3 HHM:KenepeYHMCJIEHHBIX YYEHBIX NMPUHAAJIEKUT 4YecThb OTKPBITHA KJIeTKH? (BbIOEpUTE
OJINH BapHaHT OTBETA)
1. T.Tlanuneit

2. PIyk
3. A. Ban JIéBeHryk
4. @.Yeszn

5. JI. Cnannaduanu
5. B kakoM roay ObLJ cejIaH NepBbIii MUKPOCcKoN? (BRIOEPUTE OJIMH BapUAHT OTBETA)
B 1610r.
B 1628 1.
B 1665 1.
B 1673 1.
B 1725 .

agbrwbnE
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Karoun

[l Rl o B
SNENIESERILY

6. Hpoqumaﬁme meKcm u ycmaHnoeume coomeemcmeue

y‘léﬂble, caejIaBIne 3HAYMMbI€ OTKPLITUSA B MI/IKPOﬁHOJ’IOFI/IH. Ykaxknure cOOTBETCTBHE (l)aMI/IJ'II/I]/I

Y4€HOr0 ¢ OTKPbITHEM

damuius yu€HOro Bxian B MUKpoOHOJIOTHIO
1. Autronu Ban JIéBenryk a) co3jarenb TEOpUH HMMYHHUTETA,
JCHKOIMTHI, (PArouThl — MOKUPATEIU MUKPOOOB
2. Jlym Ilactep 0) co3maresh BaKIMHBI TPOTUB OCIIBI
3. Dnyapa xennep B) OTKPBLI MUKPOOPTaHU3MbI — CTPOTHE aHA3POObI
4. nbst MedHHKOB ') OTKPBUI BO30YIUTENCH X0JIEphI M TYOEpKyJie3a
5. Po6ept Kox 1) OTeIl MUKPOOHOJIOTHH

3anummre B TaOJUIy BEIOpaHHBIE OYKBBI [TOJI COOTBETCTBYIOIIMMHE UGB PaMu

1 2 3 4 5
II B 0 a r
Bropoii »3Tran (NpOABHHYTBLI YPOBEHb) — MOKa3bIBaeT Cc(HOPMHPOBAHHOCTL IIOKa3aTesst

KOMIIETEeHIIUH «YMeTb»: IPOBOIUTh KYJbTUBHUPOBAHUE U UACHTU(PHUKAIIMIO M/OPraHU3MOB;

-yCTaHABJIMBATh BIHUSAHUE OMOTHYECKUX (PAKTOPOB HA MUKPOOPTaHU3MBI

- paboTaTh ¢ HOPMATUBHOM JJOKyYMEHTaLMeH, Kacaromencss MUKpOOHOJIOTHH

3agaHuA OTKPBHITOrO THIA (BOMPOCHI AJIsl OIIPOCa):

1. KakoBsl 3aciyru ['anuneo ["anunes u Pobepra ['yka nepen 6uonorueit?

2. KakoB Bkiax AHTOHHM BaH JIEBEHryka B MUKPOOHOJIOTHIO?

3. Kem u kakuM o0pa3om Obliia JoKa3aHa HEBO3MOXKHOCTb CaMO3apOXKIEHUS
MHUKpPOOPTaHU3MOB?

4. Kakos Bknan Jlyu [lactepa B pa3BuTHE MUKPOOHOIOTHYECKON HAYKU?

5. Pycckue MUKpOOHOJIOTH M UX TIOCTHKEHUS B 0071aCTH MUKPOOHUOJIOTHH.

Kuroun

1. Co3ianre MEKPOCKOTTMYECKON TEXHUKHU

2. A.Ban JI€BeHryk — oOTell MMKpOOMOJIOTHM, BIEpBbIE YBUAET U  OMNHcal
MHUKPOCKONUYECKUE CYIIECTBA

3. CrnannaHuasyu nepBbIM OOHAPYXHUI M YBUAEN JelieHHe KiIeTok Mukpooos. Jlyu Ilactep
J0Ka3al C TOMOIIBI0  3amasHHBIX KOJIO  HEBO3MOXKHOCTh  CAMO3ApPOXKICHUS
MHUKPOOPIaHHU3MOB

4. OTkpbin BO30ynuTenel HMH(QEKIMOHHBIX 3a00JIeBaHUN, CO37aJl BaKIUHBI, JOKa3ail

OMOJIOTMYECKUN XapaKTep sIBICHUH OpO’KEeHHs U THUEHHUSI. . .

5. Pab6oter Bunorpaackoro, iBanoBckoro, MeuHukoBa u Jp...

Tperunii 3Tan (BbICOKHH YpPOBeHb) — IOKa3bIBaeT C(HOPMUPOBAHHOCTh IOKAa3aTedsl KOMIETEHIINH
«BIIAJIETh)»: HABBIKAMU MCIIOJIb30BAaHHUS TEOPETUUYECKUX OCHOB MUKPOOHOJOTHMHM B MPO(ECcCHOHATBHOM

JeSITeIbHOCTH.
IpakTuyeckue 3aJaHusA:

1. [TpuroToBUTH NUTATENBHYIO CPEAY JJI BHIPALIUBAHUS MUKPOOPTaHU3MOB
2. Cnenatb 1oceB MUKpOOPraHM3MOB Bo3ayxa 1o meroay Koxa

3. OnpenenuTh KOTMIECTBO MUKPOOOB B 1 M° Bo3Iyxa
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4. 3roTOBUTH Ma30K
5. I3roTOBUTH Ma30K U ONHCATh MOJOYHO-KHUCIIBIE OaKTepun

Kuroun

1. CBapuTh NUTATEIBHYIO CPENY, pa3auTh B yamky IleTpu, npoctepunnsosars. ..

2. B pa3snuuHBIX NOMEIIEHUSAX OCTaBUTh OTKPBHITBIMU 4Yamku Iletpu ¢ nuraTesnbHON
Cpeloi, AJii CeIMMEHTAaluu MUKpoopraHusmoB. lloctaBute B TepmocTaT mnpu
temriepatype 22-25°C niis npopantuBanus M/o

3. Ocy1iecTBUTH MOJCUET BRIPOCHIMX KOJIOHHMH B yamikax [letpu, mo ¢opmye paccuurarh

KOJIM4YecTBO M/0 B Bozayxe. CnenaTh BbIBOJL O 3apaKEHHOCTH OMEIIEHU I

4-5. Cnenatp 1O UM3BECTHOM METOIMKE MAa30K, OCYIIECTBUTh IIPOCTOE OKpAIIMBaHUE.

3apucoBaTh OaKTepUuu

OueHoYHbIE cpPeICTBA /1JIsl IPOBeEAeHUs POMEKYTOUHOI aTTecTAlNU

IIpomexyTouHas arrecTanys IPOBOJUTCS B BUJE 3a4€Ta.

3auéT BBICTABISETCA IPENOAABATEIEM B KOHIE W3Y4YEHMs] IJUCLMIUIMHBI 110 pe3ysibTaTaM TEKYIIETro
KOHTPOJIA.

Ecim cTyneHT He COpaBWICA C€ 4YacTblO 3aJaHUMM TEKYIIEro KOHTPOJIA, €My IPENOCTaBISCTCA
BO3MOXHOCTb C/IaTh 3a4€T Ha UTOrOBOM KOHTPOJIBHOM MEPOIpPUATUH B (pOpME OTBETOB HA BOMIPOCHI K
3a4€Ty WM TECTOBBIX 3aJaHUM K 3a4€Ty.

Bonpocs! piis 3auéra
1. Xumudeckas npupoja reHeTu4eckoro matepuaia (padbotsl IBepu, Yapradaoa,
VYotcona u Kpuka u ap.).

. [loHsiTHE 0 reHeTHYEeCKOM KOJI€ U €ro BaKHEeHIIne 0COOEHHOCTH.

. l'eneTnueckue 31eMEHTHI POKAPHUOT.

. AnanTanMoHHas U MyTallUOHHAs U3MEHYHUBOCTb M/O.

. l'eneTnueckue peKOMOMHALINY TIPOKAPHOT.

. BnusiHue BIaXXHOCTH Ha JKU3HEAEATEIbHOCTb M/O.

. Bnustane Temriepatypsl Ha JKU3HEACATEIBHOCTD M/O.

. BnustHue KUCIOTHOCTH cpefibl Ha XKU3HEIeATebHOCTh M/O.

. OTHOWIEHNE K KHCIOPOAY Pa3IUIHBIX TPYIIT M/O.

10. BozneiicTBue XuMuueckux (hakTOpoB Ha )KU3HEAESITEIbHOCTb M/O.

11. Bnusaue paguanuu Ha M/0.

12. B3aumooTHoLEHUs M/0 MeXly co00i U ¢ (hakTopaMu BHELTHEN CpeIbl.

13. IlyTi mocTyIsIeHUS! MUTATEIBHBIX BEIIECTB B OaKTEPUATBHYIO KIIETKY.

14. Tunel ¥ BUABLI TATAHUSA M/O.

15. Tlonsitue o katabonuszme u OMocUHTE3E: (PEPMEHTHI M/O.

16. CiuproBoe O6posxenue. Bo3oyaurenu, ux mopdonorunyeckre u GU3N0IOrHIecKue
0COOCHHOCTH. 3HaUEHUE.

17. MonouyHokucioe Opoxxenue. XumusM. Mopgonoruueckue 1 (pu3noIoruueckue
ocobenHocTu Bo30yauteneit (cem. Lactobacillaceae). 3nauenue.

18. MacnsiHOKHCTI0€ OpoxkeHne. XuMu3M. Mopdosiornueckue 1 Gpusnonornyeckue
ocobennoct Bo3oyauteneit (poa Clostridium).

19. AMMoHuuKaius OelKOBBIX BeleCTB. XUMHU3M. Bo30yaureny, ux XxapakTeprucTuka
(cem. Pseudomonaceae, Bacillus, Enterobacteriaceae).

20. lnnamuka mporecca HuTpuukanum, Bo30yaurenu (cem. Nitrobacteriaceae).
3nauenne pabor C.H. Bunorpasnckoro.

21. Nenurpuduxanus. XuMusm, Bo30yautenu (poasl Pseudomonas, Paracoccus).
3HaYeHHE 2TOTO MpoIiecca.

22. Cumbuornueckas azorukcanus y 6000Bbix pactenuit (poa Rhizobium).

22

O 01O L B~ W



23. Pa3BuTHe B3IJI410B HA POJIH M/O B 00pa30BaHHH MOYBHI.

TecToBBIC 3a7aHNUA AJIA 3a4€Ta

1.

A O DWW~ WO WD~

7.

YKaKuTe MpaBUIBLHOE HA3BAHUE MECTOPACTIONOKEHUSI OAKTEPUATBHONH XPOMOCOMBEI.
Snpo

Hyxneounn

Bakyonb

IIna3zmuma

5. Dnucoma

rpoODNME

. Kakyro ¢popmy nmeror 6akTepuaabHbIe XpPOMOCOMBI?

. Konbuaryro

. Hutuaryro

. [TasioukOBUHYIO

. U3ornyTyro

. S-00pazHy1o

. Kakum Habopom XpoMocoM XapaKkTepU3yOTCs IPOKapHUOThI?
. I'ammonnHBIM

. AHEYTUJIONTHBIM

. JunnomionaHeiM

. TpumioniHbIM

. IlonnmmonnHeIM

. YKaxxuTe npaBUJIbHOE Ha3BaHUE OAKTEPHI, UMEIOIIUX MAPOBUAHYIO (OPMY KIIETKH.

1. ITamouku

2. Bamuisl

3. Kokku

4. Cnupuiisl
5. BubOpuoHbI

. Kak HaszpIiBaroTCst 00pa3oBaHus, COCTOSIINE U3 ABYX KJIETOK OaKTepHil mapoBUaHON (HOpMBbI?

1. MOHOKOKKHU
2. JIMIITOKOKKH
3. Terpakokku
4. CapuuHsl

5. T'oHOKOKKH

. Kak HaszpIiBatoTCsi 00pa3oBaHus, COCTOSIINE U3 YETHIPEX KIETOK OaKTepHil mapoBuIHON (GOpMBbI?

1. MOHOKOKKH
2. JIMIITOKOKKH

3. Terpakokku

4. CapuuHsl

5. T'oHOKOKKH

Kak Ha3pBatoTCS 00pa3oBaHUs, COCTOSININE W3 KIETOK OaKTepwil, WMEIONIUX BHJ BHHOTPATHOU

rpo3au?

8.

1. MoHOKOKKH
2. JIUIIOKOKKH
3. Terpakokku
4. Cradunokokku
5. CapuuHsl
Kak Ha3bpiBaroTcst 00pa3oBaHUs, COCTOSIINE U3 KIETOK OAKTepUi, HMEIOIINX BUJI IIETIOYKH?
1. MoHOKOKKH

2. JIMIUIOKOKKH
3. Terpakokku

4. CTpenToKOKKH
5. Capuunsl
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9. Kak Ha3pIBatoTCs 00pa30BaHUs, COCTOSIINE U3 MMAPOBUIHBIX KJIETOK OaKTEPHil, HMEIONTUX BU KyOa?
1. MoHOKOKKH
JnmnoKkoKku
TeTpakokku
CTpenToKOKKH
. Capuunsl
. YKaxxuTe npaBuUiIbHOE Ha3BaHUE MATOYKOBUAHBIX OaKkTepHii, 00pa3yroluX CIOPHI.
bakrepun
Banymner
Koxkku
CTpenToKOKKH
BuOpuonst
KaKoM TroJly Obljla OTKpPBITa BO3MOXKHOCTH Y OakTepuil 00pa3oBbIBaTh CIIOPHI?
B 1665-m
B 1725-m
B 1875-m
B 1876-m
B 1931-m
aK Ha3bIBAIOTCS OaKTepuu, UMeroIIne Gopmy 3anaroit?
Kokku
bannmisl
Crnupusuis
CrnupoxeTsl
BuOpuonst
13. Kakas u3 HIKe epeurcaeHHbIX (popM OaKkTepruaaIbHON KIECTKHA OTIMYACTCs OONbIICH CTaOUIbHOCTHIO
1o pazmepam?
Bubpuonst
banmmner
Cnimpuinisl
Kokku
[Tanouku
aK Ha3bIBAIOTCS NAJIOYKOBH/IHbIE OaKTEPHH, 00pa3yIolIe CIIOpbl 1 00bEUHEHHBIE B LIETIOYKN?
CTpenToKkoKKu
Crpentobaruuib
CrpenTobakTepun
Cradumiokokku
5. Cradpwminobaxkrepuu
15. Kakoli U3 HIKENEPEUHCICHHBIX OPTaHOWO0B MPUCYTCTBYET KaK B KJIETKaxX MPOKAPUOT, TaK U B
KJIETKaX dyKapuoT?
1. Snpo
2. Hyxneounn
3. MwuroxoHnpun
4. Pubocomsr
5. Ilmactumsr
16. Kak Ha3bsiBaeTcs 00pa3oBaHuUE, pacrojararoieecs moBepX KIETOYHOW CTeHKH OakTepuii?
1. Kancyna
2. Kamcupg,
3. Kamobwmit
4. dnosma
5. Kopa
17. Kak Ha3bIBaeTcs cau3ucToe 00pazoBaHue y OakTepuaabHON KIETKU TOMMUHOMN 0.2 MKM?
1. CnusucTsiii yexomn

SRR

—_
=]

[EEN
[EEN

12.

agrONMEROR~ONDMETTORODNE

AN NI

14.

NS
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MakpoxkarcyJia
MukpokarncyJia
Kancun
. Obonouka
18. Kak Ha3bIBaeTCs ClnM3UCcTOE 00pa3oBaHKUE y OaKTEPHATBHOM KJIETKU TOMIMHON MeHee 0.2 MKM?
Cnu3uCTBIN Y4eXom
MakpoxaricyJa
Mukpokarncyia
Kancun
. Obonouka
19. Kakoii nporecc y 6aktepuii moyry4dms1 Ha3Banue S-R-tpanchopmarun?
1. TlpeBpamenue OGaktepuit
2. Ilepexon kancynabHOM (HOpMBI B OECKAIICYIBHYIO
3. Otcnoenue CAM3UCTOTO CIOS
20. Kakas u3 HHKenepeurcIeHHbIX CTPYKTYp OaKTepuanbHON KJIETKH OTHOCUTCS K BHEUTHEH?
Hyxkneonn
IMuromnasma
Tumnakouasl
Kancyna
Pubocomer

SRR

o~ E

s E

4. METOAUYECKHUE MATEPHUAJIbI, OIPEAE/IIOIMAE ITPOOEAYPbI OHEHUBAHUS
3HAHUU, YMEHHUHU, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTHU

Texkymmii KOHTPOJIb

TectupoBanue i NPOBEACHUSI TEKYIIEro KOHTPOJIL HOpoBOAMTCA C nomouipto  Cucremsl
JTUCTaHIIMOHHOTO 00y4eHus wiu kKomnbiorepHoi nporpammbl KTC-2,0. Ha TectupoBanue orBogutcs 10
MuHyT. Kaxaplii BapuaHT TecTOBbIX 3anaHuil BkIoyaeT 10 BompocoB. KommdyecTBO BO3MOKHBIX
BapUaHTOB OTBETOB — 4 miu 5. CTyAeHTYy He0OXOAMMO BBIOpaTh OJUH NMPaBHIBHBIA OTBET. 3a KaXKAbIil
IpaBWIBHBIM OTBET Ha Bomnpoc npucBaubaercsa 10 6amnos. lllkana nepeBoaa: 9-10 npaBUIbHBIX OTBETOB
— OLEHKA «OTINYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLIEHKA «XOPOIIO» (4), 6 MpaBUIbHBIX OTBETOB —
OIIEHKA «yJIOBJIETBOPHUTEIBbHO» (3), 1-5 MpaBHIILHBIX OTBETOB — OIICHKA «HE YJIOBJICTBOPUTEITHLHO» (2).
Omnpoc Kak CpefCcTBO TEKYILEro KOHTPOJI MPOBOAUTCSA B (hopMe YCTHBIX OTBETOB Ha BONPOCHI. CTynEHT
OTBEYAET Ha MMOCTABJIEHHBIN BOIIPOC Cpa3y, BpeMsl Ha MOJATOTOBKY K OTBETY HE MPEIOCTABIISETCS.
[TpakTuyeckue 3ajaHus KaK CPEICTBO TEKYILEro KOHTPOJIS MPOBOAATCS B MUCbMEHHOU popme. CTyneHTy
BbIIaéTCS 3a7jaHKe U npenocrasisercss 10 MUHYT A7 HOJATOTOBKU K OTBETY.

IIpome:xxyTouHas1 aTTEeCTALUA

3auéT NpOBOAMTCA IMYTEM IOJABEIEHUS UTOTOB IO Pe3yJbTaTaM TEKyIEero KOHTpoisd. Ecnu cTyneHT He
CIPABUWJICS C YAacThIO 3a/laHU TEKYIIETO KOHTPOJIS, EMY MPEIOCTaBIIETCS BO3MOXKHOCTh CaTh 3a4€T Ha
UTOTOBOM KOHTPOJIbHOM MEPOINPUATUH B (hOpME OTBETOB Ha BOIPOCH! K 3aU€Ty MJIM TECTOBBIX 3aJaHUH K
3auéty. ®opmy 3a4éTa (ONMPOC WK TECTUPOBAHKE) BHIOUPAET MPETOaBaATENb.

Ecnu 3a4ét npoBoauTcs B opMe OTBETOB Ha BOIMPOCHI, CTYJAEHTY MpPEJIaraeTcsi OJUH WM HECKOJIBKO
BOIPOCOB U3 MEPEUHs BOMPOCOB K 3a4€Ty. Bpems Ha MOATrOTOBKY K OTBETY HE MPEAOCTABIISIETCS.

Ecnu 3auét npoBoauTces B hopMe TECTOBBIX 3aJaHUM K 3a4€Ty, TECTUPOBAHUE JUIs IPOBECHUS TEKYIETO
KOHTPOJISI IPOBOJIUTCS ¢ MOMOLIbI0 CHUCTEMBI AUCTAaHIIMOHHOTO O0Y4YEeHMsI, KOMITbIOTEPHOW MpOTrpamMMbl
KTC-2,0 unu nporpammsl HanrcanHoi Ha si3bike QBASIC «Progam”. Ha TectupoBanue orBogurcs 10
MUHYT. KaxIplii BapuaHT TeCTOBBIX 3afaHuid BkIo4aeT 10 BompocoB. KoinuecTBO BO3MOKHBIX
BapHaHTOB OTBETOB — 4 miu 5. CTyJeHTy He0OXOAMMO BBIOpaTh OJUH MPaBWIBHBIA OTBET. 32 KaXKAbI
IpaBWIbHBIM OTBET Ha Bompoc npucauBaercs 10 6amos. Illkana nepesoga: 9-10 npaBUIbHBIX OTBETOB
— OLIEHKA «OTINYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLEHKA «XOPOIIO)» (4), 6 MpaBUIbHBIX OTBETOB —
OIIEHKA «yJIOBJIETBOPHUTEIBbHO» (3), 1-5 MpaBHIILHBIX OTBETOB — OIICHKA «HE YJIOBICTBOPUTEIHLHO (2).
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