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Pabouas mporpamma coctaBieHa ¢ yaéToM TpeOOBaHUil:

e [IOpsiIKa OpPraHU3allMy U OCYIIECTBJIEHUS 00pa30BaTENbHOM E€ATENBHOCTH 110 00pa30BaTEIbHBIM
mporpaMmam BeIcIIero oOpa3zoBaHusl — IporpaMMaM OakanaBpuaTa, porpaMmam ClelruaInTera,
IporpaMMaM MarucTpaTypbl, YTBEPXAEHHOIO INpUKa3oM MUHHCTEpCTBA HAyKd U BBICLIETO
obpazoBanus Poccuiickoit ®eaepannn ot 06.04.2021 No 245;

e (enepalbHOTO TOCYJApPCTBEHHOIO OOpa30BATENBLHOIO CTAaHAApTa BhICIIErO O00pa3oBaHUsS IO
HanpasyieHuto noaroroBku 35.03.01 JlecHoe naeno, yTBEpXAEHHOro mpukazoM MUHHCTEpCTBA
HayKd H BbIciiero oopazosanusi Poccuiickoit @enepanuu ot 26.07.2017 Ne 699. (c usmeHeHUIMH
Y JIOTIOJTHEHUSIMH )

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO IPOTpaMMYy:

K. C.-X. H., IOLEHT C.1IO0. HaymoB

PaGouas nmporpamma paccMoTpeHa Ha 3aceanuu Kadeapbl 61ojaoruu pacteHuit (mpotokoa Ne 9 ot «14»
ampeins 2025 .)

3aBenyrommii kadgeapoi C.10. Haymos

Pabouas mporpaMMa peKOMEH/I0BaHa K MCIIOJIb30BAHUIO B YI€OHOM NPOIEcCe METOAMYECKON KOMHUCCUEN
arpoHoMuyeckoro ¢axyibTera (mpotokoi Ne 9 ot «17» anpenst 2025 r.)

IIpeacenareb MeTOANYECKON KOMHCCHHU M.C. YUnxoBa

PykoBoauTes b 0CHOBHOM NPO(ecCHOHATbHOMI
0o0pa3oBaTe/ibHOI MPOrpaMMbl O.B. I'pudaueBa




1. lpeamer. leau u 3axa4u TUCUMILIIMHBI, €é MeCTO B CTPYKTYpe 00pa3oBaTeIbHOM
NMPOrpaMmbl

MukpoOuosioruss - Hayka O BeChbMa MAaJbIX IO pa3MepaM, HE BHJIUMBIX HEBOOPYKEHHBIM TJIa30M
OopraHu3max, Hayka 00 wuX cucTemMaTuke, MOpGOJIOTHH, (U3HOJIOTUH, OWOXMMHH, TECHETHKE,
pacrpoCTpaHEHUU U UX POJIH B KPYTOBOPOTE BELIECTB 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 061116171 U CENbCKOXO3IiCTBCHHOM
MI/IKpO6I/IOJIOI‘I/II/I n YMGHI/Iﬁ HCIIOJIb30BAHHUA IMOJTYYCHHBIX 3HAHUM IS pPCHICHUA TMMPAKTHYCCKUX 3aldad
CEIbCKOXO03MCTBEHHOT'O IMpOU3BOJICTBA B 001acTH OMOTEXHOJIOTHH.

3amaun:

— U3y4YeHHE IMPUHLMIIOB CHCTEMAaTUKH, MOP(}OJIOTMU U (U3UOJOTHM, LIMPOTHI PACHPOCTPAHEHUS
MUKpPOOPTraHU3MOB B IPUPOJIE U OCOOEHHOCTEN NX OMOJIOTHH, SKOJIOTUU U SBOJIIOLNH;

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

— M3y4YEHHE pOJM MUKpPOOOB B INpPEBpALICHUU BELIECTB B Mpupoae U 3¢p¢dexTsl aeicTBUsS (PaKTopoB
BHEIIHEN cpeibl Ha MPOKApUOTHUECKUE KIIETKU;

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

— OBJIaJIeHHE TEOPETUYECKMMHU 3HAaHUSMH U IPAKTUYECKUMHU HABBIKAMH B OLIEHKE COCTOSIHMSI MUKPOOHOTO
KOMILUIEKCa TIOYBBI, BO31yXa, BOJBL, MHKPOQIIOPHl pACTEHHH, OPTaHUYECKUX YAOOpeHHH W
O6uonpenapaTos.

MecTo AMCOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Juctunnuaa «OCHOBBI MHUKPOOHOJOTHM» OTHOCUTCS K AUCIMILIMHAM YacTH, bopmupyemoit
y4acTHHUKaMU  OOpa30BaTENbHBIX  OTHOIIECHUHN (b1.B.1.14)  ocHOBO¥  mpodecCuoHATbHON
o0pa3oBaTenbHON IporpaMMel Beiciiero oopasosanus (nanee — OITIOIT BO).

OcHoBrIBaeTcs Ha 0a3e muCHMILINH: borannka, XuMus.

JucuuninuHa 9utaeTcs B 3 ceMecTpe, M0ITOMY MpeIliecTByeT AMCIUILTHHAM: «JIecHas ¢puTonaTonorusy,
«Jleco3ammray, «IlouBoBemeHmne.

[TpemmectByer Onoky 3 I'ocymapcTBeHHass UTOTOBasi aTTecTanus «BbIMONHEHNE W 3aluTa BBITYCKHOU
kBaMpukanronHoi padoten» (53.01).



2. IlepeyeHb MIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHMS MO JUCHHUILUIUHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTAMM 0CBOCHHS 00pa30BaTeIbHOH MPOrpaMMbl

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

OUOTEXHOJIOTHH B MUKPOOHOJIOTHH
Ymern:

-[IPOBOJUTH  KYJIbTUBUPOBAHUE MU
WICHTU(HUKAIIMIO M/OPTaHU3MOB;
-yCTaHaBJIMBATh BJIMSIHUE
OMOTUYECKUX (dakTopoB HA
MHUKPOOPIaHU3MBI

- paborartb ¢  HOpPMaTHBHOM
NTOKyMEHTaLueH, Kacarolemncs
MUKpPOOHOJIOTHH,

UMeTh HABBIKU:

- 10  BBIJEJICHHUIO  IITaMMOB
MHUKPOOPTaHU3MOB u

OCYIIIECTBJICHUIO KOHTPOJS 3a HX
YHCTOTOM;

- KOJIMYECTBESHHOTO
MUKPOOPTaHU3MOB,

- UIeHTU(DUKAINY]
MUKPOOPTaHU3MOB B J1a00OpaTOPHBIX
W TIPOM3BOJICTBCHHBIX YCIIOBHUSX;
-METOJaMHU oTpeaeneHus
MUKPOOHBIX IICHO30B TIOYBBI H
MHUKPOOPTaHU3MOB pH30CchepshI

- OmpeeNieHus  OMOJOTUYECKOM
AKTUBHOCTH U TOKCUYHOCTH ITOYBBI

yuéra




3. O0bémM TUCHUIJIMHBI U BBl Y4eOHOH padoThl

3aoynass | OuHO-3a04Hast
Ounas dpopma oOyueHus dhopma dbopma
o0yueHHs o0yuyeHHs
00BEM va- BCEr0 YacoB
Bubi pabot coB BCEI0 4acoB
BCET0 = = =
3ay.en./ 5 5 5
4acos 2 S S
3 3 3
S0 < <
O611ast TpyA0EMKOCTh TUCITUTUIMHBI 2/72 2/72 2/72 -
AynuTtopHas padora: 28 28 8 -
Jlexunu 14 14 4 -
[IpakTHuecKue 3aHATHUS - - - -
JlaGopaTopHbie pabOThI 14 14 4 -
Jlpyrue BUJibl ay TMTOPHBIX 3aHATHH - - -
[Ipensk3aMeHalMIOHHbBIE KOHCYJIbTAllUU - - -
CamocTosTenbHas pabora oOydaromuxcs, 44 44 64 -
yac
Bua npoMexxyTouHON arTectanuu (3a4éT, 3a4€T 3a4€T 3a4€T -
PK3aMEH)
4. Copaep:xanue Q1M CHUATTHHBI
4.1. Pa3gesbl JMCHMILIMHBI M BUAbI 3AHATHH (TeMaTHYeCKUH IVIAH).
Ne
i Paznen pucuuminHel J 113 JIP CPC
ouHas popMa 00ydeHUs
Moayab 1. «O0uiasi MUKpOOHOIOTHs» 8 — 8 22
Pazaen 1. Benenue B MukpoOuosoruoo. O6mas yacTs. 4 — 4 10
Pasnen 2. MUKpOOpraHU3MbI M OKPYXKAIoIas cpeia 4 — 4 23
MopayJib 2. MUKpOOPTraHu3Mbl U IOYBBI 6 — 6 22
Pasnen 3. Mukpoopranu3mMbl 1 pacTEHUS 2 — 2 10
Pasnen 4. [louBeHHass MUKpOOHOJIOTHS 4 — 4 12
3aouHas popma oOyueHHUs
Moayab 1. «O611asi MUKpOOHOJIOTHS 2 — 2 32
Pasnen 1. Beenenue B MuxkpoOuosioruto. O061Iast 4acTs. — 12
Pa3nes 2. Mukpoopranusmsl M OKpy>Karomas cpeaa — 20
Moayab 2. MEUKpOOPraHu3Mbl M IIOYBBI 2 - 2 32
Pa3nes 3. Mukpoopranusmsl U pacTeHUs - 12
Paznea 4. [TouBeHHass MUKpOOUOJIOTHS — 20

4.2. Conep:kanue pa3iesioB y4eOHOU AU CIUTIIMHBI

Mopayas 1. «O0mas MUKpPOOHOJIOTHSD)

Pazgen 1. BBenenue B MukpoouoJioruto. Oomas 4acrb.

Ilpeomem, 0bvexm u 3a0ayu MUKpoOUOLOSUU




1. Uctopudeckuii ouepk pa3BUTHS MUKPOOUOJIOTHH
2. Ilpeamer, 0OBEKT, 331a41 MUKPOOHOJIOTUN €€ MECTO CPE/IN ECTECTBEHHBIX HAYK
Mup muxpoopaanuzmos - e2o paznoobpasue
1. Obume croiicTBa U pa3HOOOpa3re MUKPOOPTaHU3MOB:
a) IPOKapHUOTHI U SYKAPHOTHI;
0) yyactue B KpyroBOpOTE BELIECTB;
B) MUKPOOPraHU3MbI Ha CIIy’KO€ 4eJI0BEKa;
r) o01IMe CBOWCTBa MUKPOOPTaHU3MOB
Bupycul - neknemounvie gpopmul dHcu3HU
a) XUMHUYECKOE CTPOEHHE BUPYCHBIX YACTHLI;
0) CTpYKTypHasi OpraHu3alysi BUPYCHBIX YacTHI;
B) pPa3MHOXEHHUE BUPYCOB;
I') O IPOUCXOKACHUU BUPYCOB
Mopdghonoeus npoxapuom
Mopdoiorus 6akTepuii:
a) popma Gakrepwii,
0) cTrpoeHHe OaKTEPHAIBHON KIICTKH;
B) pa3MHOXEHHE OaKTepHii;
T') CIIOpOOOpa3oBaHue
I'enemuxa muxpoopeanuzmos
a) uCTopUYecKas crpaska; ['eHeTHueckuil anmnapar NpOKapuOTHBIX OPraHU3MOB;
0) XuMHUecKas IPUPOIa FTEHETUYECKOT0 MaTepHraa;
B) CTPYKTypa U perukanus moiekyisl JJHK;
I') FEHETUYECKUH KOJ;
1) TEHETUYECKUE 3JIEMEHThI IPOKAPHUOTOB.
W3meHeHne reHeTHYecKoro KoJjia y poKapuoToB
Cucmemamuxa npoxkapuom
1. Knaccudukanus MEKpPOOPTaHH3MOB - ST U 3a]1a41
2 . HowmeHknarypa, TAKCOHBI, CHCTEMATHUECKUE KaTETOPUH
3. OCHOBHBIE TPYMIIbI TPOKAPHOT
Cucmemamuxa sykapuom
1. Kunaccudukanus rpuboB
2 . Kaccudukarus BoIopociei u mpocTenmx
Pa3nes 2. MUKPOOpPraHM3MBbI H OKPYKAIOIIAs cpexa
1. Buusaue GpakTopoB OKpYXKAOIICH CPeIbl HA KUZHEACATSIBHOCTh M/O
2 . Poct 1 pa3MHOXEHHE MUKPOOPTraHU3MOB Ha MUTATENbHBIX CPEIax
3. IluraHue MUKPOOPTaHU3MOB
Memabonuzm Mukpoop2anuzmoe
. Merabonu3m u MeTabonuyeckue myTu
.  ®DepmeHTHI
. IIpeBparieHus s5HEpruu B OKUCINTEIBHO-BOCCTAHOBUTENBHBIX MTPOLIECCaX
. Ilytu xarabonu3ma yrieBoioB
. Anabonusm
IIpespawyenus MUKpoop2anusmMamu CoeOuHeHull y2nepood
1. Twunbl OposkeHUs U UX IPUMEHCHUE
2 .  OKHUCIHUTEIBHBIC MPOIECCHI
3. Pacmajx npupoaHBIX COSMHEHUIT
4 . Kpyrosopot yriiepoaa
IIpespawyenus MUKpoop2anusmMamu coeOuHeHul azoma
1. Awmmonudukanus, HUITpUGUKAIMS U JCHUTPUPHUKALIUS
2 . VmmoOumu3anust a30Ta B MOYBE

O wbdNd -



bBuonocuueckasn ¢uxcayus monexynapuozo azoma

1. CBoboaHOXMBYIIHE a30T(PUKCATOPHI

2 . Cumbunoruueckas a30ThUKCaIUI

3. buoxumus azordukcanuu

Moayab 2. MUKPOOPraHM3Mbl M MOYBbI

Pazaen 3. MukpoopranusmMbl M pacTeHHs

- Pactenus-sauduxaTopsl ¥ MUKPOOPTaHU3MbI-KOHCOPTHL.

- DnuduTHBIE MUKPOOPTaHU3MBI.

- Mukpodnopa puzoruiansl U pu3ochepsl pacTeHU.

- KoHcopruusi Kak COBOKYHNHOCTb MOMYJISLUM, JKU3HEAEATEIBHOCTb KOTOPBIX —OIPENESeTCs

HEHTPaIbHBIM BUJOM — 3TU(UKATOPOM.

- BuoTtpodsl, s3KkKpUCOTPOdHI, CATPOTPOPHI.

- DKoJIOrHYecKrue 0COOEHHOCTH MU(UTOB.

Pa3nes 4. [louBeHHast MUKPOOH0J10THA

- OO6pa3oBaHue MOYB U ACITEIbHOCTh MUKPOOPTaHU3MOB

- IlouBa kak cpeza cyliecTBOBaHNS MUKPOOPTaHU3MOB

- MukpoopranusMsl MOYB Pa3IUYHBIX TUIIOB

- Hcnonp3oBaHHE€ MUKPOOPTraHU3MOB B HAPOJAHOM XO35CTBE
4.3. [lepeyeHb TeM JeKuuii

O0BéMm, u
No
i Tema nexuuu dbopma oOyueHus
ounas | saoumas | O
3404
Moayab 1. «O0mas MUKpPOOHOJIOTHS» 8 2 -
Pa3nen 1. BBenenne B MukpoouoJsiorno. Oomas 4acrtsb. 4 2 -
[Tpenmer, 0O0BEKT, 3aJaud MHUKPOOHMOJOTMH €€ MECTO Cpeau -
1. lectectBeHHbIx  Hayk. OOmme  cBoiicTBa ©  pa3HOOOpasue 1
MUKPOOPTaHU3MOB. BUPYCHI - HEKJIETOUHBIE (JOPMBI )KHU3HHU.
2. Mophoaorus u reHeTHKa MUKPOOPTraHHU3MOB 2 -
3. |CucreMaruka npo- ¥ 3yKapuOTHYECKUX MUKPOOPTraHU3MOB 3 -
Pasjnen 2. Mukpoopranu3mbl U OKpYy:Kawoluas cpeaa 4 -
4. Bausame ¢hakTOpOB OKPYIKAIOIIEH Cpebl Ha )KU3HEACATSILHOCTh M/O 2 -
5. Metabonu3mM MUKPOOPTraHU3MOB 2 -
Mopnysb 2. MUKpPOOPraHu3Mbl U NOYBbI 6 2 -
Pa3znen 3. MukpoopranusmMbl H pacTeHUs 2 -
6 Pactenus-anudukatopbl # MUKPOOPTaHU3MBI-KOHCOPTHI. 1 -
" | OnuduTHBIE MUKPOOPTaHU3MBI.
7 Muxkpodiiopa pusoranbl U puszocdepbl pacteHuid. buorpodsl, 1 -
" PKKPUCOTPOdBHI, carrpoTpodbl
Pa3nes 4. [louBeHHass MUKPOOH0J10THA 4 --
3 O0pa3zoBaHue IOYB U ACITEILHOCTh MUKPOOPTaHU3MOB )
" |[TouBa Kak cpejia CyIIeCTBOBAHHS MUKPOOPTaHU3MOB 1
9. IMUKpOOpraHU3Mbl IOYB PA3JIUYHBIX TUIIOB 2 -
UToro 14 4 -




4.5. Ilepeyennb TeM J1a00OPATOPHBIX padoT.

O0BéM, u
Ne .
W Tema 1aboparopHoii paboTHI dopma oOyueHHs
ounas |3aounas]|OMH3801
1 [TpaBmia paboOTBl W TIOBEJAEHUS B J1a0OpaTOPUU MUKPOOHOIIOTHHU. 1
MUKPOCKOI U TEXHUKA MUKPOCKOIIUPOBAHHSI. 1 -
> [IpuroroBnenue TBEPABIX MMTATEIBHBIX Cpeld. MHKpPOOPraHU3MBIL 1
BO31yXa, MeToa ceaumenTanuu Koxa
3 U3yueHue xononuil. 3rotopieHue Mas3ka, IpOCTOM METOJ OKPAaCKU 1
1
4 [Usrorosnenue maszka. Okpacka o ['pamy 1
5 (CnuptoBoe OpokeHue 1
1
6 MoyI0YHO-KHUCII0€ OpOoXKEHNE 1
7 (CBOOOJHOKUBYIIIHE B TOYBE a30TPUKCATOPHI 2
8 |CumbuoTHueckue a30ThUKcaTophl 2 1
9 |O0m1ee KOJIMYEeCTBO MUKPOOOB B TIOYBE 4
Htoro 14 4

4.6. Buabl caMoCTOATE/ILHOM PA0OTHI CTYACHTOB U NepedYeHb y4e0HO-MeTOAHYEeCKOro odecneyeHust
AJISl CAMOCTOSITeIbHOM pa6oThl 00y4aroIuxcst

4.6.1. IloaroroBka K ayAUTOPHBIM 3aHATHUAM

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

ITpu MOATOTOBKE K ayJUTOPHBIM 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 TaKK€ HAay4YUTbCAd CAMOCTOATEIBHO IPOU3BOAUTH
HE0OXO0MMbIe AEMCTBUS TP BBIIOJIHEHUH J1a00paTOPHOU paboTHlI.




4.6.4. IlepeyeHb TeM M y4eOHO-METOIHYECKOT0 00ecTeyeHus AJIs1 CAMOCTOATEIbHOM padoThl

00y4aAKIIHNXCH

O0BéM, U

Ne . Y4eOHO-MeTOINYECKOE
i Tema caMOCTOSATENHHON PAOOTHI OGECIEUCHILE dbopma oOyueHus
ouHas |3aoyHas | OuH-320
Mopayasb 1. «O01mas MUKpPOOHOJIOTHSD) 22 32 -
Pa3znes 1. BBenenue B MukpoouoJiornio. QOomas 4acrb. 10 20 -
1. [lutanue mukpoopranusmoB|I.1I. ExoB. Pyk-Bo k mpakr.| 2 4 -
[TpuroroBnexnue nuTareabpHbIXpanaTusaM, 1974. C. 79-88; 107-
cpen. Komonnu M/o0. 110. 2 4
2. [M/opranusmsl Bo3ayxa.| C.FO0.Haymos, JI.U. Curuaunenko
Mopdoorust 6akTepuii. OCHOBBI C.X. MHUKPOOHOJIOTUU W
BUpycoioruu, 2018. C. 28-37
3. Bupycsl — nexinerounsie (opmbl C.HO.Haymos, JI.U. CuruauneHko 2 4
PKU3HU. OCHOBBI C.X. MHUKPOOHONOTHUU WU
Bupycosioruu, 2018. C. 22-28.
4. Bopmopocnu, IIpocreiimmue, ['pubsr,|I.W. Exos,..., C. 59-75.
AKTHHOMUIIETEI 2 4
5. |Cucrematuka mukpoopranuzMoB  ([C.FO.Haywmos, JI.U. Curuaunesnko 2 4
OCHOBBI C.X. MHUKpPOOHOJIOTUU U
Bupycogoruu, 2018. C. 37-45
Pasjnen 2. Mukpoopranu3mbl U OKpYy:Kamoluas cpeaa 12 12 -
6. Bnusuue ¢akropoB okpyxaromei/C.F0.Haymos, JIL.LU. Curununenko 6 -
Cpeabl Ha )KU3HEIEATENbHOCTh M/0 [OCHOBBI C.X. MHUKPOOHOJIOTUH H 6
Bupycosioruy, 2018. C.60-64.
7. [Mertabomu3m mukpoopranuzmo  [C.FO.Haywmos, JI.U. Curuaunaenko -
OCHOBBI C.X. MHKpoOuojoruu ul 6 6
Bupycosioruu, 2018. C. 64-70
MopayJb 2. MUKpPOOPranu3mMbl U NOYBbI 22 32 -
Pa3nes 3. MUKPOOPraHU3MbI M PACTCHHUS 10 12 -
8. |Pacrenus-anudukraropsl ulE.H.Muirycrtus, B.T.Emues. -
MUKpPOOPTaHNU3MbI-KOHCOPTHI. Muxpobuonorus,1987. C. C. 307-
OnudutHble MUKpoopranusmsl.  319; 10 12
9. F Mukopwusa, KI1yOeHBKH; [".U. Exos, C.256-262.
BammTa pacTeHui C.}O.Haywmog... C. 84-86
Pasnen 4. [louBeHHass MUKPOOM0J10THS 12 20 -
10. |(O6pa3oBanue mouB u nearenbHOcTHC.FO.Haymos, JI.U. Curuaunenko -
MUKPOOPTraHU3MOB OCHOBBI C.X. MHKpoOuojoruu u| 6 10
[TouBa kak cpena cymectBoBaHusBupyconoruu, 2018. C. 70-76
MHUKpPOOPIaHNU3MOB
11. Mukpooprannsmel nous paznnuHbix(C.FO.Haymos, JI.U. Curuausaesko -
TUIIOB OcHOBBI C.X. MHUKpoOuomoruu u| 6 10
Bupycosoruu, 2018. C.76-84
Bcero 44 64 -

5.

DoHJ OLIEHOYHBIX CPEACTB AJdA MPOBEACHUSA HpOMe)l(yTO‘IHOﬁ aTTeCTalluH

[TomHOE onucanue PoHIa OIEHOYHBIX CPEJICTB TEKYIIEH M TPOMEKYTOUHOM aTTECTAI[UU 00YUaIOIUXCS C
IIEpEYHEM KOMIIETECHUMK, ONHCAHUEM IIOKa3aTeNe W KPUTEPUEB OLICHUBAHUS KOMIIETECHLIMM, KAl
MPEJCTaBIEHbl B

OIICHUBAaHUA,

IMPUIIOKCHUU K HaCTOsIIeH nporpamme.

TUIIOBBIC KOHTPOJIBHBIC 3aJaHusd W MCTOAWYCCKHUE MaTCpUalibl




6.1.

6. YyedHo-MeTOANYECKOE 00ecTedyeHne JUCIUTIINHBI

Pexomennyemas iuteparypa

6.1.1. OcHoBHas JIUTEpaTYpa

Ne /it ABTOp, Ha3BaHUE, MECTO U3JIaHUsI, U3/-BO, TOJI U3/IaHUS, KOJIMYECTBO Kon-Bo 3k3.
- CTPaHMI] B OHOJI.
HaymoB C.}O., Curununenko JL.WU. OcHOBBI CeIbCKOXO3MCTBEHHOM 20
1. |MukpoOmomornu W BHUpycoJioruH: YdeOHoe mocobue. — Jlyranck: DJIII
[Tampuak A.B., 2018. — 159 c.
) ['yceB, M. B. Mukpobuonorus : yueonuk / M. B. I'yces, JI. A. Muneesa. - 17
" [M3n. 7-e, crepeorun. - M.: Axkanemus, 2007. - 464 c.
3 Emiie, B. T. Mukpo6uonorus: Yueonuk / B. T. Emues, E. H. Mumycrus. - 20
" B-e u3n., ucnp. u jgon. - M.: FOpaiit, 2014. - 445 c.

6.1.2. lonoJiHUTe/IbHASA JIUTEPATYpPa

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3JIAHUA, U3]]-BO, 'O U3JaHNA, KOJIMYCCTBO CTPAHHNIL

1.

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

[TectoBbie 3amanus mo omonorudeckum nucrurumaaM / Cocras. W.J1. Cokonos, C.1O. Haymos,

2. [B.E. Xapuenko, 1.B. Kupnuues, JI.U. Curununenko, O.A. MoctoBoi. — Jlyranck: «91ToH-2»,
2006.- 158 c.

3. M.B.TI'yces, JI.LA. MuneeBa. Mukpoobuomnorus.-M.:M3a-Bo Mock. yH-Ta,1978.-384 c.

4. B.H. Kynespos. I{uxi a3ota B mouse u 3¢(HeKTUBHOCTD ynoopenumii.- M.: Hayka, 1989.- 216 c.
(OCHOBBI MUKPOOHOJIOTHH: TETPaab I JJA0OPATOPHBIX padOT (17151 CTYJEHTOB arpOHOMUYECKOTO

5.  pakynerera mo cnenuanbHOCTIM «6.090101 - arponomus» u «6.090103 — nmecHoe U cagoBO-
napkoBoe xo3s1cTBoy) / C.}0. Haymos, JI.U. Curunnunenko. — Jlyranck: JIHAY, 2009. — 29 c.
MukpoOuonorus. Meroauyeckue YyKa3aHUS 10 H3YyUYEHUIO AUCHUIUIMHBI M 3aJaHus s

6. [KOHTPOJBHOM paboThl (IS CTYJEHTOB-3a0YHHKOB arpOHOMHYECKOTO (haKyjbTeTa TIO0
ciennanbHocTd "Arponomust') / C.JHO. HaymoB. — Jlyranck: JIHAY, 2004. — 23 c.

7 FxoB [.M. PykoBOACTBO K NPaKkTHUUYECKMM  3aHATHUSAM IO  CEJIbCKOXO35MCTBEHHOM

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

6.3. CpeacrBa odecneyeHUs1 OCBOCHH S TUCHUNIHHBI

6.3.1. KomnbrorepHbie 00y4yaume 1 KOHTPOJIMPYIOIHe NIPOrpaMMbl

@OyHKIMS TPOrPaMMHOT0 00ecrieueHus
Ne | Bupn yuebHoro HanmenoBanue nporpaMmmMHOro
n/m 3aHATUSA obecrnieueHus MOJIENTUPY-
KOHTPOJIb oOyuaromas
roras
1 IIpaxktrueckue | [Iporpamma 1yt TECTOBOM OLEHKU + - +
3HaHu# cTyaeHToB KTC-2
2 JIek1ImoHHEBIE, CucreMa IUCTAaHIIMOHHOI'O + + +
MPaKTHYECKHE oOyuenus Moodle
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7. OnucaHue MaTepPHAJIbHO-TEXHUYECKOl  0a3pl, HeOOXOAUMOW JJs1  OCYIEeCTBJICHUS
00pa3oBaTeILHOIO NMpPoIecca Mo JUCHUILINHE

HaumenoBanue o6opyaoBaH-

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

1. |A-318 — yueOHas aymuropusMukponpenaparbl, KpaCUTEIH, TUTATEIBHBIC CPEJIbI, CTOI — 8
TJ1s1 IPOBEACHUS JICKITMOHHBIX[IIT., CTYJ — 13 IIT. IeMOHCTpAllMOHHbIE MaTEepHaIbl, Y4EOHO-
U J1a0OpaTOPHBIX 3aHATHI MOMETOJUYECKHE MaTEePHUAIIbI

MUKpPOOHOJIOTHH

8. MexnucuuIinHapHble CBSI3H
IIporoxoa
coryiacoBaHus paboueil mporpaMmsbl ¢ APYTUMHU AUCHUTLTHHAMHU

HanmvenoBanue nucuumuansl, ¢| Kadenapa, ¢ kotopoii | [Ipemnoxenus 06 n3MEHEHHSIX B
KOTOPOH MTPOBOJIUIIOCH MIPOBOIMIIOCH paboueii mporpamme. 3aKiio-
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

[Tepeuenn oTKOppEK-
TUPOBAHHBIX ITYHKTOB

Ioamucek 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[)KETHOE OBPA3OBATEJIbHOE YUPEXIEHWE
BBICIIEI'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
HarpaBJIeHHOCTH (Mpoduis) JlecHoe u ieconapkoBOE XO3SIMCTBO

I'oxg mauama moaroroBku — 2025 r.

KBanuduxanus BbITyCKHIKA — OaKaIaBp

Jlyranck 2025
14



1. MEPEYEHb KOMIETEHIIUA, ®OPMHAPYEMBIX JTUCIIATIJIMHON U
IIVIAHUPYEMBIE PE3YJIBTATbI OBYYEHUA

Kon
KOHTPO-
JUpYyEM

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

Texymmui | [Ipomexyt
KOHTPOJIb O4Has
aTTecTanus

OIIK-
4.1

ITorumaer
COBPEMEHHBI
e
TEXHOJIOTHH
npodeccruoH
aTbHOM
JIEATEIIBHOCT
51

OIIK-4.2.
Peanuzyer
COBpPEMEHH
ble
TEXHOJIOTH
H U
00OCHOBELIB
aeT ux
MIPUMEHEHU
eB
CEJIbCKOM,
JIECHOM U
JIeCOTIapKOB
oM
XO03sICTBE

IlepBbIit
JTan
(moporoBslit
YPOBEHB)

3HaTh:
MopdoJtorus,
CUCTEMAaTHKa,
buznoIoTHI
Y TCHETHKA
MUKPOOpPTraHU
3MOB
-KpyTrOBOPOT
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: -
MIPOBOJIUTH
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) | e pe3ysbTaThl | € MOAYJEH | OLEHOYHOrO CPEe/ICTBA
- paboTatb ¢
HOpPMaTUBHOM
JIOKyMEHTalu
eH,
Kacarouencs
MHKPOOHOJIOT
uu,
Tperuii otan | Bruanets: Mognayns 1. | IIpaktuuec 3auét
(BBICOKMI HaBBbIKAMH «O6mmas Kue
YPOBEHB) | UCIIOJI30BAaH | MUKPOOMOIIO | 3aJaHus
us TUSD»
TeopeTnuecku | Moaynsb 2.
X OCHOB Mukpooprax
MHUKpPOOHOJIOT |  M3MBI U
WU B MOYBBI
npodeccuona
JBHOU
NEeATEIbHOCTH

16




2. OIIUCAHUE TIOKA3ATEJEA W KPUTEPUEB OIIEHMBAHUWSI KOMIIETEHIIWM,

OIIMCAHME IKAJ ONEHUBAHUA

Ne  |Hammeno |Kpatkas IIpencrasne |Kpurepun oneHuBanus [Ixana
/T | BaHHE XapaKTepUCTHKA HUE OLICHUBAHMUS
OLICHOYH |OLEHOYHOI'O OLICHOYHOI'0
oro cpeacTna CpelacTBa B
CpeICcTBa donme
1. | Tecr Cucrema TecroBele | B Tecte BpmmonHeHo 90- | Omenka
CTaH/IapTU3UPOBAHH | 3aJaHUs 100% 3ananuii «Omauuno»
BIX 3a1aHUM, (5
MI03BOJISIIOIIAS B Tecre BemonHeHo Oonee | OueHka
U3MEPUTH YPOBEHD 75-89% 3ananuii «Xopowio»
3HAHWUM. 4)
B Tecre BpmomHeHO 60- | Ouenka
74% 3ananui «Yoosenemeo
pUmMenbHO»
3)
B Tecte BoimonneHo menee | OneHka
60% 3ananuit «Heyoosenem
80pUMENLHO»
@)
bonbmas yacTh | OneHka
OnpeAcICHUI He | «Heyodosnem
MIpe/ICTaBJIeHA, oo | sopumenvHo»
npejacraBieHa ¢ Tpyobimu | (2)
OLTMOKaMHU.
2. | Onpoc | ®opma pabortsl, | Borpocs k | [IpogemMoHCcTprupOBaHBI Ouenka
KOTOpasi TO3BOJISET | ONPOCY MIPEAIONaraéMple  OTBETHI; | «OmauuHo»
OLICHUTb KpYyTro30p, MpaBWIbHO  MCIOJB30BaH | (5)
YMEHHME JIOTUYECKU JITOPUTM OOOCHOBAaHUH BO
MIOCTPOUTH  OTBET, BpEMSI PaCCyXAECHUH; €cTb
yYMEHHE JIOTHKA PAcCyKJICHUH.
IPOJIEMOHCTPHUPOBA [IponemMoHCcTpUpOBaHBI Onenka
Th IIpearoiaracMple  OTBETHI; | «Xopouwio»
MOHOJIOTHYECKYIO €CTh JIOTHMKa paccyxIeHui, | (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 HEMPAaBWIBLHO | pUMenbHO
BO3JICHCTBHS, HCIIOIb30BaH 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

2

IMpakTn
YyecKue
3aiaHus

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

s

oe3

[IpakTuuec
KHue
3a/laHus

[IpoaemoHCcTpHpPOBaHO
cBOOOTHOE BJIQJICHUE
npodeCCuOHAIBHO-
MOHATUMHBIM  aIapaToM,
BIIQJICHUE  METOJAaMU H
METOJIMKAMH TUCIUTUTHHEI.
[Tokazanbl CIIOCOOHOCTHU
CaMOCTOSITEITLHOTO
MBIIICHHUS, TBOPUYECKOI1
AKTHUBHOCTH. 3amanue
BBIIIOTHEHO B TOJIHOM
00BéMe.

OrneHka
«Omauynoy

)

[IpoaemoHcTpHpPOBaHO
BIIAJICHUE
npodeccnoHanbHO-
MOHATUMHBIM  alIapaToM,
IpU MPUMEHEHUU METOOB
U  METOAWK JIUCIUTUIMHBI
HE3HAYUTENbHbIC
HETOYHOCTH,
CIIOCOOHOCTH
CaMOCTOSITEITLHOTO
MBIIICHHUS, TBOPUYECKOI
aKTUBHOCTH. 3amganue
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  BEINOJIHEHO HE
MOJIHOCTHIO.

OreHka
«Yooenemeo
pumenbHo»

3)

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

Onenka
«Heyooerem
BOPUMENILHOY

2
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Ne |Haumeno |Kparkas IIpencrasne |Kpurepuu onieHMBaHUS [Ixana
/T | BaHUE XapaKTepUCTHKA HUE OLICHUBAHMUS
OIICHOYH |OLEHOYHOTO OIICHOYHOT'O
oro cpeacTna 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  MaTepuaia
KOHTPOJIA. JUCIUTITUHBL.
3HaHue noHAtuitHoro | «He
amnmnapara, TEOPHUH BOIMPOCA, | 3a4TCHO»
HE MPOJEMOHCTPUPOBAHO;
yMeHUe aHAIM3UPOBATh
y4eOHBI ~ MaTepuan  He
MPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHATUTUYECKUM
croco6omM W3JI0KEHUS
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.

19




3. THITOBBIE KOHTPOJIBHBIE 3AJJAHUS UJIN UHBIE MATEPHUAJIbI, HEOBXOJANUMBIE
JIJIS1 OLIEHKHY 3HAHUI, YMEHU, HABBIKOB M (MJIN) ONIBITA JEATEJBHOCTH,
XAPAKTEPHU3YIOIINX 3TAIIbBI ®OPMHUPOBAHMA KOMIETEHIIUMM B ITPOIIECCE

OCBOEHUS OBPA3OBATEJIBHOM INPOT'PAMMBI
OueHovHble cpeacTBA /51 NPOBeIeHUs TEKYIIero KOHTPOJIst
Texymuii KOHTPOJIb OCYIIECTBIISCTCS MPENOJaBaTeIeM IUCHUIUIMHBI IPU IPOBEACHUH 3aHATUH B popme
TECTOBBIX 3a/IaHN, YCTHOTO OIPOCa U MPAKTUYECKUX 3aJaHUM.
OIIK-4.1. [lonnmaeT coBpeMEHHBIE TEXHOJIOTUH MPOPECCUOHATBHON NeATETHHOCTH
IlepBblii 3Tan (MOPOroBOii ypoBeHb) — TOKa3bIBaeT CHOPMUPOBAHHOCTH MOKA3aTelss KOMIETCHIIUU
«3HATBh»: MOP(OJIOTHS, CUCTEMATHKA, (PU3UOJIOTHS U TEHETUKA MUKPOOPTaHU3MOB
-KpYTOBOPOT OMOTCHHBIX AJIEMEHTOB;
-TEeXHUKY 0€30MaCHOCTH IIPU MPOBEIEHUU MUKPOOHOJIOTHYECKHX padoT;
-OCHOBHBIC HAIIPABIICHUS U BO3MOXKHOCTH MCIIOJIL30BaHUSI OMOTEXHOIOTHI B MUKPOOHOIOTHH
TecroBble 321aHUS 3AKPBITOI0 THUIIA
1. KTo U3 HM:KeNepeYHCJIEeHHBIX YUYEHBIX MEPBbIM MNPEINOI0KUI, YTO HHPEKIHOHHbIE 00J1e3HH
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 HuKenepe4yncJeHHbIX YYEHBIX MePBbIM CKOHCTPYHPOBAJ MHKPOCKON? (BbIOepUTE OAMH
BapHaHT OTBETA)
1. I'. Tanuneit
2. P.I'yk
3. A. Ban JI€Benryk
4. ®. Yezu
5. JI. CmannanuaHu
3. KTro u3 HuMKenmepeuyMCJIEHHBIX Y4YeHBIX MEePBbIM YBH/eJ KJIETKH pacTeHMii? (BbIOepHUTE OJIWH
BapHaHT OTBETA)
1. I'. Tanunei
2.P.Tyx
3. A. Ban JI€BeHryk
4. ®. Yezn
5. JI. Cnannanuanu
4. Komy u3 HH:KenepeYyHMCJIEHHBIX YUYEHBIX NMPUHAAJIEKUT YecThb OTKPBITHA KJIeTKH? (BbIOEpUTE
OJINH BapHaHT OTBETA)
1. T'.Tanunei

2. PIyk
3. A. Ban JI€BeHryk
4. ®©.Yeszn

5. JI. Cnanmnanuanu
5. B kakoM roay 0bLJ c/ies1aH NepBbIii MUKpockon? (BbIOEpUTE OJIMH BapUAHT OTBETA)

1. B1610r.
2. B1628r.
3. B1665T.
4. B1673r.
5. B1725r.

20
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6. IIpouumaiime mexcm u ycmanosume coomeemcmaeue
Yuénrble, cae1aBlIne 3HAYMMble OTKPBITHSI B MUKPOOHOJIOTHH. YKAKUTE COOTBETCTBHE (paMuInu
Y4€HOr0 ¢ OTKPbITHEM

damuius yu€HOro Bxian B MUKpoOHOJIOTHIO
1. Antonu Ban JI€BeHryk a) co3gareilb TEOPUM HMMMYHUTETA, OTKPBITHI
JICHKOIMTHI, (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 »3Tranm (NpOABHHYTBLI YPOBEHb) — MOKa3biBaeT C(HOPMHPOBAHHOCTL IOKa3aTess

KOMIIETEeHIIUH «YMeTb»: IPOBOIUTh KYJbTUBHUPOBAHUE U UACHTU(PHUKAIIMIO M/OPraHU3MOB;
-yCTaHaBJIHMBATh BIMSHUE OMOTUYECKHX (PAaKTOPOB HA MUKPOOPTaHU3MBI
- paboTaTh C HOpPMaTUBHOM TOKYMEHTalKeH, Kacaroleiics MUKpOOHOIOTuI
3agaHuA OTKPBHITOrO THIA (BOMPOCHI AJIsl 0OIIPOCA):
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 Bkian Jlyu [lactepa B pa3BuTHE MUKPOOHOIOTHYECKON HAYKHU?
5. Pycckue MUKpOOHOJIOTH M UX TIOCTHKEHUS B 0071aCTH MUKPOOHUOJIOTHH.

Kiroun

l. CozfraHne MUKpPOCKOIIMYECKON TEXHUKH

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

3. CrnannaHuasy nepBbIM OOHAPYXHMI M YBUJEN JiefieHHe KiIeToKk MUKkpoOoB. Jlyu Ilactep
J0Ka3al C TOMOIIBI0  3amasHHBIX KOJO  HEBO3MOXKHOCTh  CAMO3ApPOXKICHHS
MHUKPOOPIaHHU3MOB

4. Otkpbul BO3OyauTeneld HWHGEKIMOHHBIX 3a00JIeBaHUM, CO3/1ajl BaKIMHBI, JOKa3aj
OMOJIOTMYECKUN XapaKTep sIBICHUH OpO’KEeHHs U THUEHHUSI. . .

5. Pa6otel Bunorpasnckoro, MiBanoBckoro, MeuHukoBa u jp. ..

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

IIpakTHyeckue 3a1aHus:

1. IIpuroToBUTH MUTATENBHYIO CPEAY JUIS BBIPALIMBAHNUS MUKPOOPTaHU3MOB

2. Cnenatb 1oceB MUKpOOPraHM3MOB Bo3ayxa 1o meroay Koxa

3. OnpesenuTh KONTMYECTBO MUKPOOOB B 1 M° Bo3ayXa

21




4. 3roTOBUTH Ma30K
5. I3rotoBUTH Ma30K M ONMCATh MOJIOYHO-KHUCIIBIE OaKTEpUN

Kiroun

1. CBapuTp NUTATEIBHYIO CPENY, pa3auTh B yamky IleTpu, npoctepunusosars. ..

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

OueHovHbIE CpeaCcTBA /1JIs1 MPOBeAeHHs POMEKYTOUYHOI aTTeCTAlMU

IIpomexyTouHas arrecTanys IPOBOJUTCS B BUJE 3a4€Ta.

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

Ecim cTyneHT He cOpaBWICA € 4YacThlO 3aJaHUM TEKYLIEro KOHTPOJS, €My IIPEIOCTABIIACTCS
BO3MOXHOCTb C/IaTh 3a4€T Ha UTOrOBOM KOHTPOJIBHOM MEPOIpPUATUH B (pOpME OTBETOB HA BOMIPOCHI K
3a4€Ty WM TECTOBBIX 3aJaHUM K 3a4€Ty.

Bonpocs! pis 3a4éra
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.

. AjantanuoHHas ¥ MyTallHOHHAS U3MEHYHBOCTH M/O.

. l'eneTnueckue peKOMOMHALINY TIPOKAPHOT.

. BnusiHue BIaXXHOCTH Ha JKU3HEAEATEIbHOCTb M/O.

. Bnustare Temriepatypsl Ha JKU3HEACATEIBHOCT 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. B3aumooTHOLIEHUs M/0 MeXy co00M U ¢ (hakToOpaMH BHELIHEN Cpebl.

13. IlyTi mocTyIsIeHUS! MUTATEIBHBIX BEIIECTB B OaKTEPUATBHYIO KIIETKY.

14. Tunel ¥ BUABLI TATAHUSA M/O.

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

16. CniuproBoe 6posxenne. Bo3oyaurenu, ux mopdosornyeckue 1 pU3HoI0OrudecKue
0COOCHHOCTH. 3HaUEHUE.

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

18. MacnsiHOKHCTI0€ OpoxkeHne. XuMu3M. Mopdosiornueckue 1 Gpusnonornyeckue
ocobenHnoctu Bo30yaureneit (pox Clostridium).

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

20. lunaMuka nporecca HUTpudukanuu, Bo3oyaurenu (cem. Nitrobacteriaceae).
3nauenne pabor C.H. Bunorpasnckoro.

21. lenutpudukamms. Xumuszm, Bo3Oyaurenu (poasl Pseudomonas, Paracoccus).
3HaYeHHE 2TOTO MpoIiecca.

22. CumbuoTtuueckas azordukcaius y 0000BbIx pacteHuil (poa Rhizobium).
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23. Pa3BuTHe B3IJIA10B HA POJIb M/O B 00pa30BaHHUH ITOYBHI.

TecToBBIC 3a7aHNUA AJIA 3a4€Ta

1.

A OUODWNR~RWOLBRAWLNRND

7.

Vkaxure IMPaBUJIbBHOC HA3BAHNUEC MCCTOPACIIOJIOKCHU A 6aKTepI/IaJIBHOI71 XpPOMOCOMEIL.

1. SAnpo

2. Hyxneoun
3. Bakyoub
4. Tlnazmupna

5. Onwucoma

. Kakyro ¢popmy nmeror 6akTepuaabHbIe XpPOMOCOMBI?

. Konbuaryro

. Hutuaryro

. [TasioukOBUHYIO

. U3ornyTyro

. S-006pazHyto

. Kakum Habopom XpoMocoM XapaKkTepU3yOTCs IPOKapHUOThI?
. I'ammonnHBIM

. AHEYTUJIONTHBIM

. JunnomionaHeiM

. TpumioniHbIM

. IlonnmmonnHeIM

. YKaXuTe nMpaBUJIbHOE HAa3BaHUE OAKTEPHil, UMEIONIUX MAPOBUAHYIO (OPMY KIIETKH.

1. Ilamoukmu
2. banmmiel
3. Kokku

4. Coupusuibl
5. BuOpuonsl

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

1. MoOHOKOKKH
2. JIMTIIOKOKKH
3. Terpakokku
4. CapuuHbl

5. T'oHOKOKKH

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

1. MoOHOKOKKH
2. JIMTIIOKOKKH

3. Terpakokku

4. CapuuHbl

5. T'oHOKOKKH

Kak naspiBaroTCsi 00pa3oBaHMsI, COCTOSIIIME M3 KJIETOK OAaKTEpHii, WMEIOIIMX BHJI BUHOTPATHOMN

rpo3au?

8.

1. MOHOKOKKH
2. Jnmnnoxokku
3. Terpakokku
4. CrapuioKOoKKU
5. Capuussl
Kak Ha3wpiBaroTcsi 00pa3oBaHus, COCTOSIINE U3 KIETOK OaKTepuil, UMEIOIINX BHUJI IIEMOYKH?
1. MOHOKOKKH

2. Jnmnnoxokku
3. Terpakokku
4. CTpenToKOKKH
5. Capuunsl
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9. Kak Ha3pIBatoTCs 00pa30BaHUs, COCTOSIINE U3 MMAPOBUIHBIX KJIETOK OaKTEPHil, HMEIONTUX BU KyOa?

1. MOHOKOKKHU
2. Junnoxokku
3. Terpakokku
4. CTpenToKOKKH
5. Capuunsl
10. Ykaxxute nmpaBUJIbHOE Ha3BaHUE MaJOYKOBUIHBIX OaKTEepHil, 00pa3yIOMIUX CHIOPHI.
1. baktepun
2. banumnel
3. Kokku
4. CTpenToKOKKH
5. Bubpuonsl
11. B xakoM roy ObLTa OTKpBITa BO3MOKHOCTh Y OaKkTepuii 00pa3oBhIBATH CIIOPHI?
1. B1665-m
2. B1725-m
3. B1875-m
4. B 1876-m
5. B1931-m
12. Kak Ha3bIBatoTCsl OakTepuu, UMeromue Gpopmy 3ansToit?
1. Koxku
2. bauummnel
3. Cnupuiisl
4. CnupoxeTsl
5. Bubpuonsl

13. Kakas u3 HIKe epeuncieHHbIX GopM OaKTepUanbHOM KIETKH OTIMYaeTcsl OoJiblIel cTabuiIbHOCTHIO
1o pazmepam?
1. BubOpuoHsl
2. Bamumist
3. Cnupuiisl
4. Kokku
5. IMamouku
14.Kak Ha3bIBaloTCA MaJTOYKOBUAHBIE OaKTEpUH, 00pa3yIOILIUe CIIOPbl U 00bETUHEHHBIE B LIEMOYKN?
1. CTtpentokokku
2. CrpenToOanusuibl
3. CtpenTobakTepun
4. CradmimoKkoKKu
5. Cradumnobakrepun
15. Kakoil M3 HMXKeNepedHCIEHHBIX OPraHOMIOB NPUCYTCTBYET KaK B KJIETKaxX HPOKApHOT, TaK U B
KJIETKaX JyKapuoT?
1. SAmpo
2. Hyxneoun
3. MuroxoHpuu
4. Pubocomsl
5. Ilmactunsl
16. Kak Ha3bIBaeTcsi 0Opa3oBaHue, pacnojararomieecs oBepx KIeTOYHON CTEeHKH OaKTepHii?
1. Kancyna
2. Kamcupg,
3. Kamobwmit
4. ®nosma
5. Kopa
17. Kak Ha3bIBaeTcsl CIM3UCTOE 00pazoBaHue y OakTepualbHON KIETKH TOMUHON 0.2 MKM?
1. CimsucTelil yexon
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2. Makpokarcyna
3. Muxkpokarncyina
4. Kancun

5. O6omnouka

18. Kak Ha3pIBaeTCs CIU3MCTOE 00pa3oBaHue y OaKTepraaIbHOM KISTKU TOMIUHON MeHee 0.2 MKkM?

1. Chu3ucThIi Yexo
2. Makpokarcyia
3. Muxkpoxkancyina
4. Kancun

5. OO6oiouka

19. Kakoii nporiecc y 6aktepuii moxy4yui HazBanue S-R-tpancopmanmm?
1. TIlpeBpamieHue OGakTepwii
2. Tlepexon kancyibHON (hOPMBI B OECKANICYIBHYIO
3. OrtciioeHue cau3ucToro ciaos
20. Kakas 13 HHKENnepeyrCcIeHHBIX CTPYKTYp OaKTepuanbHON KJIETKH OTHOCUTCS K BHEUTHEH?

1. Hyxkneoun
2. Iwuromma3zma
3. Tunmakoust
4. Karmcyna

5. Pubocomsr

4. METOIUYECKHE MATEPHUAJIBI, ONPEJE/BIIOIMAE ITPOOEAYPbI OHEHUBAHUA
3HAHUU, YMEHHUHU, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTHU

Texkymmii KOHTPOJIb

TectupoBanue i NPOBEACHUSI TEKYIIEro KOHTPOJIL HOpoBOAMTCA C nomouipto  Cucremsl
JMCTAaHIIMOHHOTO 00y4eHus: Ui komnbtoTepHoi nporpammsl KTC-2,0. Ha tectupoBanue otBoautcst 10
MuHyT. Kaxxaplii BapuaHT TecTOBbIX 3ajaHuil BkiatoyaeT 10 BompocoB. KoiamuecTBO BO3MOMKHBIX
BapUaHTOB OTBETOB — 4 miu 5. CTyAeHTYy He0OXOAMMO BBIOpaTh OJUH NMPaBHIBHBIA OTBET. 3a KaXKAbIil
IpaBWIBHBIM OTBET Ha Bomnpoc npucaubaercsa 10 6amnos. lllkana nepeBona: 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 YJIOBJIETBOPUTEITHLHO (2).
Omnpoc Kak CpesCcTBO TEKYILEro KOHTPOJIA MPOBOAUTCSA B (pOpME YCTHBIX OTBETOB Ha BONPOCHI. CTylIeHT
OTBEYAET Ha MMOCTABJIEHHBIN BOIIPOC Cpa3y, BpeMsl Ha MOJATOTOBKY K OTBETY HE MPEIOCTABIISETCS.
[TpakTuyeckue 3ajaHus KaK CPEICTBO TEKYILEro KOHTPOJIS MPOBOAATCS B MUCbMEHHOU popme. CTyneHTy
BbIIaéTCs 3a7jaHue U npenocrasisgercs 10 MUHYT AJi TOATOTOBKU 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 MEPOIPUATUH B (pOpME OTBETOB HA BOIPOCH! K 3aU€Ty MJIM TECTOBBIX 3aJaHHH 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 BOIPOCOB K 3a4€Ty. BpeMst Ha mOArOTOBKY K OTBETY HE MPEIOCTABIISAETCS.

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 nporpammel HanncanHoW Ha s3bike QBASIC «Progam”. Ha tectupoBanue orsoautcsa 10
MUHYT. KaxIplii BapuaHT TeCTOBBIX 3afaHuid BkIo4aeT 10 BompocoB. KoinuecTBO BO3MOKHBIX
BapHaHTOB OTBETOB — 4 miu 5. CTyJeHTy He0OXOAMMO BBIOpaTh OJUH MPaBWIBHBIA OTBET. 32 KaXKAbI
NpaBWIbHBIM OTBET Ha Bomnpoc npucBaubaercsa 10 6amios. lllkana nepeBoaa: 9-10 npaBUIbHBIX OTBETOB
— OLIEHKA «OTINYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLIEHKA «XOPOIIO)» (4), 6 MpaBUIbHBIX OTBETOB —
OIICHKA «yJIOBJIETBOPHUTEIBLHO» (3), 1-5 MpaBHIIBHBIX OTBETOB — OIICHKA «HE YJIOBICTBOPUTEIHLHO (2).
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