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Pabouas nporpamma coctaBieHa ¢ y4€ToM TpeOOBaHMI:

® [OpsiIKa OpPraHU3allii ¥ OCYHIECTBICHUs 00pa30BaTENbHOUN JIEATEIBHOCTH M0 00pa30BaTEIbHBIM
mporpaMMam BhICIIEro oOpa3oBaHUsS — MpOrpaMMaM OakaiaBpuaTa, MPOrpaMMaM CIICHUATUTETa,
nporpaMMaM MarucTpaTrypbl, YTBEpKIEHHOTO NMpUKa3oM MHHHCTEpPCTBA 00pa3oBaHUsS U HAyKH
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e (enepambHOr0 roCyJapCTBEHHOTO OOpPa30BAaTEIBHOTO CTaHJApTa BBICIIErO OOpa3oBaHHS IO
HarpaBiieHnto moarotoBku 35.03.10 JlanamadTHas apxXuTeKkTypa, YTBEPKAEHHOTO MPHUKA30M
MunuctepctBa oOpa3oBanusi u Hayku Poccuiickoii @enmeparum ot 01.08.2017 Ne736 (¢
W3MEHEHUSMU U JOMOJTHEHUSIMH )

[IpenogaBaTeny, NOArOTOBUBIIKE PAabOUyIO IPOrpaMMYy:

=Tl

K.C.-X.H., TOLEHT C.IO. HaymoB

Pabouas mporpamMma paccMmoTpeHa Ha 3acenanuu kadenpsl O6uosnoruu pacteHuit (IIpotokon Ne 12 ot

«17» urons 2024 r.
=7l
3aBenyrommii kadgeapon C.10. Haymos

PaGouas nporpamMmma p€KOMEHAOBaHa K UCIIOJIb30BAHUTIO B y‘Ie6HOM mnmponecce METOIMYECKON KOMUCCHEH

dakynapTeTa 3eMJICYCTPOICTBA u KaJacTpOB (TTIpoTtokot Ne 12 oT
«02» nronst 2024 1.).

IIpencenareib MeTOAUYECKOM s

KOMMCCUH L

E.B. bornanos

PykoBoauTenb 0CHOBHOM NMPO(eCcCHOHAIBbHOM
o0pa3oBaTe/IbHOI IPOrpaMMBbl

P.B. Bpeyc



1. lIpeamer. lleau u 3axa4M TUCUMILIMHBI, €é MeCTO B CTPYKTYpe 00pa3oBaTe/ibHOM
NMPOrpaMmbl

MukpoOuosiorusi - Hayka O BeChbMa MAaJbIX [0 pa3MepaM, HE BHUIUMBIX HEBOOPYKEHHBIM TJ1a30M
OopraHu3max, Hayka 00 wuX cucremMaTuke, MOpdoJoruH, (U3HOJOTUH, OWOXMMHH, TEHETHKE,
pacrpoCTpaHEHUU U UX POJIH B KPYTOBOPOTE BEIIECTB B MIPUPO/IE.

OOBEKTOM HCCIICIOBAaHUSI MHMKPOOMOJIOTHH ~ SIBIISIOTCSI MMKPOCKOITMYECKHE CYyIIecTBa: OakTepuw,
MHUKPOCKOIHUYECKHE I'PUObI U BOJOPOCIH, IPOCTEHIIINE, a TAKKE BUPYCHI.

Llenb n3yyeHHs TUCUUIUIMHBL: (POPMHUPOBAaHUE 3HAHUH 110 OCHOBaM OOIIEH 1 MOYBEHHOW MUKPOOHOJIOTUU
U yYMEHUH HCIOJb30BaHUS TOJYYCHHBIX 3HAHUM JJIS PEUICHUs MPAKTHMYECKUX 3a4ay JaHAmadTHON
APXUTEKTYPHI.

3amaun:

— HU3y4yeHHE MPUHLIMIIOB CHCTEMAaTHKH, MOp(}osorud U (PU3MOJIIOTUH, IIUPOTHl PACHPOCTPAHCHUS
MHUKPOOPTaHU3MOB B ITPUPOJIE U 0COOEHHOCTEH NX OMOJIOTHHU, SKOJIOTUU M SBOJIOLINY;

— npuoOpeTeHre MPaKTUYECKUX HABBIKOB JUIl W3YYEHHUS CTPOCHHUS OakTepuil M MUKPOCKOIUYECKUX
rpuOOB, TEHETUKA MUKPOOPTaHU3MOB,;

— M3y4YEHHUE POJM MHUKPOOOB B INpPEBpALICHUU BELIECTB B Mpupoae U 3¢ ¢dexTsl AeHcTBUS (HaKTOPOB
BHEIIHEN cpeibl Ha MPOKApUOTHUUECKUE KIIETKU;

— HU3y4eHHE TPOPHUUECKOro pa3zHOOOpa3usi MUKPOOPTaHM3MOB U B3aWMOCBSI3b JKMBBIX OpPIaHU3MOB U
Pa3IUYHbIX Cpell uX oOuTaHus (BO3AYIIHON Cpebl, BOJbI, I0YBHI).

— OBJIa/IeHHE TEOPETUYECKMMH 3HAHUSMH U NPAKTUYECKUMHU HaBBIKAMHU B OLIEHKE COCTOSIHUS MUKPOOHOTO
KOMIUIEKCa MOYBBI, BO3AYyXa, BOAbI, MUKPO(]IIOPHI )KUBBIX CYILIECTB.

MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMblI

JucuunimHa «MHUKpOOHOIOTUSL TOYBY» OTHOCUTCA K YacTH JUCLUIUIMH, (OpMHpPYyeMON y4aCTHUKaMH
obpasoBarenpHbix otHomeHuit (b1.B.20) ocHOBoO# mpodeccHoHanbHONH 00pa30BaTeNbHON MPOrpaMMbI
BhIcHIero oopasoBanus (naiee — OITOIT BO).

OcHoBbIBaeTcs Ha 6a3e qucuMIuIMH: botanuka, Xumus.

JucuumninHa 4uTaeTcs B S5 CEMECTpe, MOATOMY MpPEAIIeCTBYET IUCHUIUIMHAM: «YpOO3KoJIorus Hu
MOHUTOPHHI», «3allUTa HacaXJeHUH Ha oO0bekTax JaHAmA(THONH aApXUTEKTYpbl OT BpeauTeNed H
Oone3Hen».

[IpenmectByer Gioky 3 I'ocymapcTBeHHass UTOroBasi aTTecTanus «BbIMONIHEHHE W 3aluTa BBITYCKHOMN
KkBanuuKamoHHou padboTei» (53.02).



2. llepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs MO IMCUMILINHE, COOTHECEHHBIX
C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJbHON MPOrPaMMbI

Koabi DopMyJIHPOBKA Nuaukaropsl noctuxkenus [liianupyembie pe3y/ibTaThl
KOMIIETeHIIHIl [KOMIIeTeHIIUH KOMIIeTeHIIUH o0y4eHHs
OIIK-1 Criocoben pemarbCriocooeH IIPUMEHSATH3HATD:
TUIIOBBIE 3a/la4lBHAHUS €CTECTBEHHO-MOP(OIIOTHS, CUCTEMATHKa,
npodeccuoHaNbHOM  [HAYYHBIX JUCHUIUIMH JIs(bU3HOIOTHS u TFeHETHKA|
NESITEIbHOCTH HajpelIeHUs] 3a1a4 BMHUKPOOPraHU3MOB
OCHOBE 3HaHUUNPOodecCHOHATBLHON -KPYTOBOPOT OMOTeHHBIX
OCHOBHBIX 3aKOHOBYIEATEILHOCTU PIIEMEHTOB;
MaTeMaTHYeCKHUX u -TEXHUKY 0€30MacHOCTH npu
€CTECTBEHHBIX HAayK C MPOBEIEHUN MHUKPOOHOIOTHYECKIX
MPUMEHEHHEM paboT;
MH(pOPMAIIMOHHO- -OCHOBHbIE HaIpaBJICHUs y
KOMMYHHKAITHOHHBIX BO3MOKHOCTH UCIOJIb30BaHUS
TEXHOJIOTH; OMOTEXHOJIOIMI B MUKPOOHOIOT U

YMeTh:

-IIPOBOJIUTh  KYJIIbTUBHPOBAHHE U
WICHTU(UKAITUIO M/OPTaHU3MOB;
-yCTaHABJIMBATh BITUSTHHC
OMOTHYCCKHUX dakTopoB HA
MUKPOOPTaHU3MBI

- paborarh C  HOPMAaTUBHOW
TOKYMEHTaIUEH, Kacarolencs
MUKPOOHOJIOTHH,

UMeTh HABBIKH:

- 10  BBIJCICHHUIO  IITAMMOB
MHUKPOOPTaHU3MOB 171

OCYILIECTBJICHUIO KOHTPOJS 3a HX
MHCTOTOM;
KOJIMYECTBEHHOTO
MHUKPOOPTaHU3MOB,

yu€Tal
- UACHTHPUKAIUY]
MHUKPOOPTaHU3MOB B JJAOOPAaTOPHBIX
U IPOU3BOJICTBEHHBIX YCIIOBHSX;
-METOITaMH OTIpeIeIIeHUS]
MUKPOOHBIX IIEHO30B TIOYBBI H
MHUKpPOOPTaHW3MOB pH30Cchepsl
orpesieNieHust  OMOJIOTMYECKON
AKTUBHOCTH W TOKCHYHOCTH TIOYBBI




O0béM TMCHUIUIMHBI M BUAbI Y4eOHOH padoThI

3aoyHas O4HO-3204H.
Ounas popma 0O0ydeHHS dbopma dbopma
00yJeHus 00yJeHus
00BEM Ha- BCETO YacoB
Busi paGot OB BCEro 4acoB
BCEr0 o =
3au.en./ 5 5 §
o o o
JacoB s s =
(0] D) (]
o o o
LO Lo Lo
OO011ast TPYA0EMKOCTD TUCITUTUINHBI 3\108 3\108 3/108 -
AynuropHas padora: 42 42 10 -
JIexknnu 14 14 4 -
[IpakTHyeckue 3aHATUS 28 28 6 -
JlabopaTopHbie pabOTHI - - - -
JIpyrue Buapl ayJUTOPHBIX 3aHATUN - - - -
[Ipenpk3amMeHallMOHHBIE KOHCYIbTAINH - - - -
CamocTosTenpbHas pabora oOydaromuxcs, 66 66 98 -
yac
Buag npoMexxyTouHO#l arTecTanuu  (3auér, 3auét 3auér 3auér -
PK3aMEH)
4, Conep:xanue QM CIUTTAHBI

4.1. Pa3aesnbl JUCHMIIMHBI M BUABI 3AHATHH (TeMaTH4YeCKUH MJIaH).

15?1 Paznen nucuuninnb J 113 JIP CPC
oyHas (opma o0ydeHus
Monayasb 1. «O0mass MUKpOOHOIOTHSDY 6 14 - 33
Paznen 1. Benenue B MukpoOuosoruwoo. O6mas yacTs. 4 7 - 23
Pa3nen 2. Mukpoopranu3Mbl ¥ OKpy>Karomias cpeia 2 7 - 10
MopnyJib 2. MUKpOOpPraHu3Mbl U MOYBBI 8 14 - 33
Pa3nes 3. MUKpoOpraHu3msl U pacTEHUS 4 6 - 10
Pasnen 4. [louBenHass MUKpOOHOIOTHS 4 8 - 23
3aouHas popma oOyUyeHHs
Mopayas 1. «O01mas MUKpOOHOIOTHS» 2 2 - 48
Paznen 1. Beenenue B MukpoOuosoruoo. O0mas yacTs. 1 1 - 24
Pa3zgea 2. Mukpoopranu3Mbl U OKpyKarolas cpeaa 1 1 - 24
MopayJib 2. MUKpOOpPTraHu3Mbl U OYBBI 2 4 - 50
Pa3nes 3. MUKpoopraHusmsl U pacTeHUs 1 2 - 25
Pa3nen 4. [louBenHass MUKpOOHOIOTHS 1 2 - 25

4.2. Conep:xanue pa3aesioB y4eOHOH TUCIUNIMHBI

Mopayas 1. «O01mas MUKPOOHOJIOTHSD)
Pa3nes 1. BBenenne B MUKpoOHoJioruio. O01mas 4acrb.
IIpeomem, obvexm u 3a0auu MuKpoobuoro2uU




1. Ucropuueckuii ouepk pa3BUTHI MUKPOOHOIOTUH
2. Ilpeamer, 0OBbEKT, 3a1a4 MUKPOOHOJIOTUN €€ MECTO CPEIM €CTECTBEHHBIX HayK
Mup muxpoopzanuszmos - e2o pasHoobpazue
1. OGuue croiicTBa U pazHooOpa3rue MUKPOOPTaHU3MOB:
a) MPOKAPUOTHI U SYKAPUOTHI;
0) y4acTrie B KpyroBOpOTE BEIIECTB;
B) MUKPOOPTaHU3MBI Ha CITy»KOe 4eTI0BeKa;
r) o01ye CBOMCTBAa MUKPOOPTaHU3MOB
Bupycei - neknemounule (hopmul HcusHu
a) XMMHUYECKOe CTPOEHHE BUPYCHBIX YaCTHUI;
0) CTpyKTypHasi OpraHu3alys BUPYCHBIX YaCTHII;
B) pa3MHOXEHHUE BUPYCOB;
I') O IPOUCXO0KIEHUH BUPYCOB
Mopgonozus npoxapuom
Mopdonorust GakTepuii:
a) popma OGakTepuii;
0) cTpoeHue OaKTepUaIbHON KIIETKH;
B) pa3MHOXEHHUE OAKTEPHiA;
T') CIOpOOOpa3oBaHue
I'enemuxa muxpoopzanuzmos
a) UCTopHUYecKas crpaBka; [ eHeTHYeCKui anmapart MpOKapuOTHBIX OPTaHU3MOB;
0) XuMHYecKas IpUpoja FeHeTUYECKOro MaTepuana;
B) CTPYKTYpa U peruiukanus monexyisl JJTHK;
I') TeHETHYECKUI KOJ;
1) TCHETHYECKUE 3JIEMEHTHI IPOKAPUOTOB.
M3MeHeHne reHeTUYEeCKOro Ko/ia y IpOKapuoTOB
Cucmemamuxa npoxapuom
1. Knaccudukanus MUKpOOPTaHU3MOB - IS U 3a/1a91
2 . HomeHknarypa, TAaKCOHbI, CHCTEMAaTHUECKHE KaTerOPUU
3. OCHOBHBIE IPYMIIBI TPOKAPUOT
Cucmemamuxa sykapuom
1. Kunaccudukanus rpudboB
2 . Knaccudukanus Bogopocieil 1 IpOCTeHIINX
Pa3nena 2. MUKPOOpPraHu3Mbl H OKPY:Kaomas cpeaa
1. Buusaue pakTopoB OKpyXKaIOLIEH Cpebl Ha KU3HEACATEILHOCTD M/0O
2 . PocT u pa3MHOXEHHE MHUKPOOPTaHU3MOB Ha ITMUTATEIBHBIX CpeIax
3. Iluranue MUKPOOPTaHU3MOB
Memabonuzm MUKpoopeanuzmos
. Mertabonu3m u MeTabonrueckue myTu
. ®DepmeHTHI
. IlpeBpareHus SHEPTUN B OKACITUTEIBHO-BOCCTAHOBUTEIBHBIX TIPOIIEccax
. Ilytu karabonusma yriieBoji0B
. Anabonuzm
IIpespawenus mukpoopeanuzmamu coeouneHul y2nepooda
1. Twunsl OpokeHUs U UX TIPUMEHEHUE
2 . OKHCIHTETBHBIE TPOIECCHI
3. Pacmajx npupoaHBIX COCMHEHUIT
4 . Kpyrosopor yriepoaa
IIpespawenusa muxpoopeanuzmamuy coeouHeHull azoma
1. Awmmonudukanus, HUITpUGUKALMS U JCHUTPUPHKALIUS
2 . VmMoOunmm3anus a30Ta B IIOYBE

b w N



Buonoeuueckasn quKCGI/!M}Z MOJIEKYNIAPHOCO azoma

1.
2.
3.

CB0OOIHOXKUBYIITHE a30T(HUKCATOPHI
CumbnoTHueCcKas a30THUKCAIHS
buoxumus azordukcanyu

Moayab 2. MUKpPOOPraHU3MbI U MOYBBI

Pa3nen 3. MuKpoopraHu3Mbl U pacTeHUs

- Pactenus-anupukaTopsl © MUKPOOPTaHU3MBI-KOHCOPTHI.
- DnUPUTHBIE MUKPOOPTaHU3MBI.

- Mukpodiiopa pusoruiansl ¥ puzochepsl pacTeHUH.

KoHcopruss Kak COBOKYHMHOCTh —IOMYJISIIHM,

[EHTPATBHBIM BUJIOM — 3TU(UKATOPOM.

- buotpodsl, s3xkprucoTpodbI, canmpoTpodmI.
- DKOJIOrHYecKre 0COOEHHOCTH MU(DUTOB.
Pa3znea 4. [louBeHHast MUKPOOHOJIOTHS

OO6pa3oBaHue OYB U AEATEIbHOCTh MUKPOOPTaHU3MOB
[TouBa Kak cpena CymecTBOBaHUS MUKPOOPTaHH3MOB
MUKpOOpraHu3MbI TOYB PA3TMYHBIX TUIIOB
Hcnonp30BaHue MUKPOOPTaHU3MOB B HAPOIHOM XO35HCTBE
4.3. llepeuennb TeM JeKUMH

KHUBHCACATCIIBHOCTh KOTOPBIX

OIIPEACIIACTCA

Ne
n/a

Tema nexuun

O0BéMm, U

dbopma oOyueHus

O4YHasi1

3a04Hast

OuH-3204

Moayab 1. «O0mas MUKPOOHOJIOTHS»

8

2

Pa3nes 1. BBenenne B Mukpoomnosioruro. O01mas 4acrs.

4

1

[IpenmeTr, O0OBEKT, 3aJaud MHUKPOOHUONOTHH €€
E€CTEeCTBEHHBIX  Hayk. OOmme  cBoiicTBa U
MUKpPOOPTaHW3MOB. BUPYCHI - HEKIIETOUHBIE ()OPMBI KU3HH.

MCCTO

cpeau
pazHooOpasue

2.

MOp(I)OJ'IOFI/IH U TCHCTUKA MUKPOOPTaHN3MOB

3.

CucreMaruka IIPpO- U SYKApUOTHYCCKUX MHUKPOOPTaHNU3MOB

Pa3nes 2. MUKpPOOPraHM3MBbI H OKPY/KAIOIIAs cpeaa

4.

BnusiHue ¢pakTopoB OKpyKarollen cpebl Ha )KU3HEAEITEIbHOCTD M/O

5.

MeTab0113M MUKPOOPTaHU3MOB

MopnyJsb 2. MUKpPOOPraHu3Mbl U NOYBbI

Paznen 3. MUKpoOOpPraHu3Mbl U pacTeHUs

N OIN NN

6.

Pactenus->upuKkaTopsl © MUKPOOPTaHU3MbI-KOHCOPTHI.
OnuduTHBIE MUKPOOPTaHU3MBI.

7.

Muxkpogiaopa pHU30IMIIaHbI
AKKPUCOTPOPBI, CAapOTPOPHI

u  puzochepbl pPaCTCHUM.

buotpodsr,

Pa3nes 4. [louBeHHast MUKPOOH0J10THA

8.

O0pa3zoBaHue IOYB U ACITEILHOCTh MUKPOOPTaHU3MOB
[TouBa Kak cpejia CymecTBOBaHUSI MUKPOOPTaHHU3MOB

0.

MUKpOOpPraHu3MbI IT0YB PA3ITMYHBIX THIIOB

HToro

14




4.5. IlepeyeHb TeM NPAKTHYECKUX 3aAHATHI

O0BéM, u
No
i Tema mpakTUYECKOTO 3aHATHS dbopma oOyueHus
ounas | 3aoumas | OYH-3204
1 [IpaBuna paboOThl ¥ TOBEACHUS B JJAOOPATOPUH MHKPOOHOJIOTHH. 9 05 -
IMUKpPOCKOIT ¥ TEXHUKA MUKPOCKOITUPOBAHHSI. ’
> [IpuroroBieHue TBEPABIX MUTATEIBHBIX Cpell. MUKpOOpPraHU3MBbI 4 05 -
BO3/yXa, METOJ ceaumenTanun Koxa ’
3 N3ydyenne konoHWH. WM3roroBiaeHue Maszka, MNPOCTOH METO] 4 1 -
OKpaCcKu
4 M3rorosnenue maska. Okpacka no ['pamy 4 1
5  |CrnuproBoe OpoxeHue 2 0,5
6 MoJI09HO-KHUCIIOe OpOKEHUE 2 0,5
7 CBOOOHOKHUBYIIME B TTOYBE a30T(HUKCATOPHI 2 1
8  |CumOuotuueckue a30ThUKCaATOPHI 4 0,5
9 OO011ee KOJIMYEeCTBO MUKPOOOB B TIOUBE 4 0,5
Hroro 28 6

4.6. Buabl caMoCcTOsATeIbHOH PadoThl CTY/IEHTOB M NepevYeHb Y4eOHO-MeTOAuYeCcKOro odecrneyeHmst
AJISI CAMOCTOAITEJIbHOM padoThl 00ydarommxcst

4.6.1. IMoaroTroBKa K ayIUTOPHBIM 3aHATHIM

Marepuanbl JIEKIHMA SBJISIOTCS OCHOBOM JUISi HM3YYEHUSI TEOPETHYECKOW YacTH JHUCIUIUIMHBI U
MOJTOTOBKU CTYJEHTA K Ia0OPaTOPHBIM 3aHATHUSM.

[Ipu moAroTOBKE K ayAUTOPHBIM 3aHSTHSIM CTYJIEHT JOJIKEH:

- M3YYUTh PEKOMEHIYEMYIO JINTEPATYPY;

- MPOCMOTPETH CAMOCTOSITENIBHO AOTOJHUTEIIBHYIO JTUTEPATYPY 110 U3y4aeMON TEME.

OcHOBHOM 1eTbI0 JTAOOPATOPHBIX 3aHATUN SBISETCS W3YUYEHUE OTAETbHBIX HAmOOJee CIOXKHBIX H
WHTEPECHBIX BOMPOCOB B paMKax TEMbl, a TaKXKe HAYYUThCA CaMOCTOATEILHO MPOU3BOIUTH
HEOOXOUMbIE ACHCTBUS P BBIOJIHEHUH JIA0OPATOPHOM PabOTHI.



4.6.4. TlepeyeHb TeM M Y4eOHO-METOIMYECKOT0 00ecTeyeH sl JAJIs1 CAMOCTOATEIbHOH padoThl

00y4arIMXCcs
No Tema camocTOSTEILHONU Y4yeOHO-METOINYECKOE Obném, 1
dbopma 0OyueHus
n/n paboThI oOecnieueHue
ouHas | 3aouHasg | OuH-3a04
Moayab 1. «O01ass MUKPOOHOJIOT U 44 48 -
Pasnen 1. BBenenune B MmukpoOuosiorno. O61mas 4acrb. 32 24 -
1. [[luranme muxpoopranu3mon. .M. ExoB. Pyk-Bo k mpakr| 6 5 -
[TpuroroBneHue saugTusM, 1974. C. 79-88; 107-
MATATEIbHBIX cpen.l110.
2. |Konmonuu m/o0. C.I0.Haywmos, JI.H. Curuaunenko 6 5}
M/opranu3Msl B0O31yXa..OCHOBBI C.X. MHUKPOOHMOJIOTHH U
Mopdonorus 6akrepuii. Bupycosiorun, 2018. C. 28-37
3. C.I0.Haywmos, JI.. CuruguneHko 6 4
Bupycer —  HekneTo4yHbIeOCHOBBI C.X. MHKPOOHOJIOTHH WU
(hOPMBI KU3HH. Bupyconoruu, 2018. C. 22-28.
4, I'' 1. Exos,..., C. 59-75. 6 5
Bonopocin, Ilpocreimue,
5.  [['puOBbI, aKTHHOMULIETBI C.IO.Haywmos, JI.1. CuruauHesko 8 )
CucremaTuka OCHOBBI C.X. MHUKPOOHMOJIOTHH WU
MUKpPOOPraHU3MOB Bupycosioruu, 2018. C. 37-45
Pa3nes 2. MUKPOOpPraHM3MbI U OKPY KAIOIIAs cpeaa 12 24 -
6. |BiusHue ¢dakropos(C.10.Haymos, JI.U. CuruauHeHKO -
okpyxkarome  cpenbl  HaOCHOBBI C.X. MHKpoOHOjoruu ul 6 12
PKU3HEACSITEIIBHOCTD M/O Bupycosioruu, 2018. C.60-64.
7. Mertabonu3m C.10.Haywmos, JI.U. Curuaunenko -
MUKpPOOPTraHU3MOB OCHOBBI C.X. MHUKpoOHWoiornuu u 6 12
Bupyconoruu, 2018. C. 64-70
MoayJb 2. MUKpPOOpPranu3mMbl U NOYBbI 22 50 --
Pa3nen 3. Mukpoopranu3sMbl U pacTeHUs 12 24 -
8. |[Pactenus-snudukatopsl  uE.H.Mumyctus, B.T.Emues. -
MUKPOOPTaHU3MBI- Muxkpobuonorus,1987. C. C. 307- 6 12
KOHCOPTBHI. 319;
9. |DOnudurHsie [".U. Exos, C.256-262. 6 12
MUKPOOPTaHU3MBI. C.}IO.Haymos... C. 84-86
- Mukopusa, KIIyOeHbKHU;
3amuTa pacTeHUM
Pasnen 4. [louBenHast MUKPOOHOJI0THSI 10 24 -
10. |OGpa3oBanue IIOYB n/C.}O.Haymos, JI.U. Curuannesko -
MeSITEILHOCTD OCHOBBI C.X. MHUKpPOOHMOJIOTHH W 5 12
MUKpPOOPTraHU3MOB Bupyconoruu, 2018. C. 70-76
ITouBa KaK cpena
CYIIIECTBOBaHMS
MUKPOOPTaHU3MOB
11. MukpoopraHu3Mbl nous(C.}O.Haymos, JI.1. Curnausenko -
[Pa3JINYHBIX THUIIOB OCHOBBI C.X. MHUKpOOHMOJNOTMH U 5 12
Bupyconoruu, 2018. C.76-84
Bcero 66 98 -




5. DoH/ OLIEHOYHBIX CPECTB AJIS NMPOBeACHUS NPOMEKYTOYHON aTTeCTAUNH
[TomHOE OonMcanue PoHIa OIIEHOYHBIX CPENICTB TEKYIIECH U MPOMEKYTOUYHON aTTeCTAIllMi 00YJarOIUXCs C
IIEpEYHEM KOMIIETECHUMNA, ONHCAHUEM IOKAa3aTeNel W KPUTEPUEB OLICHUBAHUS KOMIIETCHLIMM, IIKaJ
OIICHUBAHUSI, THUIIOBbIE KOHTPOJBHBIC 3aJaHUS M METOAUYECKHE MaTepuaibl IPEJACTABICHbI B
MIPUJIOKEHUHN K HACTOSLLIEH IMPOrpamMmMe.

6. Y4ebH0-MeTOoAMUYECKOE OOecieYeHHe TUCIHILIMHBI
6.1. PexomeHayemasi JiuTeparypa
6.1.1. OcHOBHas1 IMTEpaTypa

Ne /i ABTOp, Ha3BaHUE, MECTO U3JIaHUsI, U3-BO, FOJI U3/IaHUS, KOJIMYECTBO Kon-Bo 3K3.
- CTPaHMI] B OHOJI.
HaymoB C.}O., Curumunenko JL.U. OcHOBBI CeIbCKOXO3MCTBEHHOM 20,
1. |MukpoOuonoruu W BuUpycojoruu: YueOHoe mocoome. — Jlyranck: DJIII| DnexTpoHHBIN
[Tanpuak A.B., 2018. — 159 c. pecypce
9 ['yceB, M. B. Mukpo6uonorus : yuebnuk / M. B. I'yces, JI. A. Muneesa. - 3HCKT100,HHI)II71
* M3a. 7-e, crepeorur. - M.: Akagemusi, 2007. - 464 c. P
pecypc
EmiieB, B. T. Mukpoouonorus: Yueonuk / B. T. Emues, E. H. Mumyctus. - 17, o
3. g DIIEeKTPOHHBIN
8-e 3., ucnp. u goim. - M.: FOpaiit, 2014. - 445 c. pecype

6.1.2. JlonoaHuTe/ILHASI TUTEPATYpa

Ne i/ ABTOp, Ha3BaHUE, MECTO MU3AAHUA, U31-BO, TOJl U3aHUs, KOJIMYECTBO CTPAHUIL

1. |E.H. Mumyctun, B.T. EmnieB. Mukpo6buonorus. — M.: Arponpomuszaat, 1987.-368 c.

[TecToBble 3a1anus no 6uosnornyeckum aucuuruinHam / Cocras. M.JI. Cokonos, C.}O. Haymos,
2. [B.E. Xapuenko, 1.B. Kuprnues, JI.U. Curuaunenko, O.A. MoctoBoii. — Jlyranck: «9nToH-2»,
2006.- 158 c.

3. M.B.Tyces, J.LA. Muneea. MukpoOuosorus.-M.:131-Bo Mock. yH-Ta,1978.-384 c.

4. [B.H. Kynespos. [lukn azora B nouse u 3p¢dekTuBHOCTh yao0penuii.- M.: Hayka, 1989.- 216 c.

(OCHOBBI MUKPOOMOJIOTHH: TETPab AJIs 1a00paTOPHBIX padoT (I CTYJEHTOB arpPOHOMHYECKOTO
5. |pakynprera no crnenuanbHOCTIM «6.090101 - arponomus» u «6.090103 — necHoe u cagoBO-
napkoBoe xo3saicTBoy) / C.}O. Haymos, JI.U. Curununenxo. — JIyranck: JIHAY, 2009. — 29 c.

MI/IKpO6I/IOJ'IOFI/I$I. MGTOJII/I‘IGCKI/IC YKazaHusd 10 HU3YYCHHIO JUCHUINIMHBI MW 3aJaHud 1OJIid
6. |[KOHTPOJBHOH pPabOTBl (W11 CTYJEHTOB-3a0YHMKOB AarpoOHOMHYECKOTo  (akyiabTeTa 110
cnerranbHocTy "Arponomus") / C.1O. Haymos. — Jlyranck: JIHAY, 2004. — 23 c.

FxoB ['.M. PykoBOACTBO K  NPakTHUYECKMM  3aHATHSAM IO  CEIbCKOXO35MCTBEHHOM
MukpoOuosioruu.- M.: Beiciias mxona, 1981. — 271 c.

6.3. CpeacrBa obecnieyeHHs1 OCBOCHUSI JUCHUNIMHBI
6.3.1. KomnbloTepHbie 00y4yaomme 1 KOHTPOJIMPYIOLIHMe TPOrpaMMBbl

DyHKIMS IPOrPAMMHOTO 00ECIIEYEHU S
No | Bug yuebHOTO HanmeHnoBanue mporpaMmMHOT0 yH porp

n/n 3aHATUSA obecrieueHus MOJIEIHpY-
KOHTPOJIb oOyuaromas
om1ast

1 | Ilpaktuueckue | IIporpamma asst TeCTOBOI OIEHKH + - +
3Hanui cryneaToB KTC-2

2 JIek1ImoHHEBIE, CucreMa IUCTAHIIMOHHOI'O + + +
PaKTHYECKHE obyuenus Moodle
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7.

Onucanue

MaTepHAJIbHO-TEXHHYECKO  0a3bl, Heo0XOAUMOI  JJs  OCYLIEeCTBJICHUS

00pa30BaTeIbHOI0 MpoIecca Mo THCIUTIINHE

HaumenoBanne 000pyA0BaHHbIX

No
L y4eOHBIX KAOMHETOB, 00bEKTOB |[lepedeHh OCHOBHOTO 000pYI0BaHUsI, IPUOOPOB M MATEPHAIIOB
U1 IPOBEJICHUS 3aHATUI
1. |A-318 — yuebHas aymuTopusMuKponpenapaTsl, KpaCUTENH, MUTATEIBHBIC CPEIbI, CTON — & IIT.,

U1 IPOBEACHUS JIEKIIMOHHBIX U
MabOpaTOPHBIX  3aHATHH 110
MUKPOOHOIOTUN

CcTyl — 13 mT. [EMOHCTPAlMOHHBIE MaTepuaibl, Yy4eOHO-
METOANYECKHE MaTepHaIbl

8. Memncunnnuﬂapﬂme CBA3HU

IIporoxoa

corjiaCoBaHus pa60qel71 nporpamMmmsl € JpyrumMu JUCHUINIMHAMUA

HanmvenoBanue nucummuansl, ¢| Kadenapa, ¢ kotopoii | [Ipemnoxenus 06 n3MEHEHHSIX B

KOTOPOM MPOBOJNIIOCH IIPOBOMIIOCH paboueii mporpamMme. 3aKiito-
COTJIacOBaHUE COTJIacOBaHUE 4yeHue 00 UTOrax COTIacOBaHHS
Kadenpa onomorun
boranuka Penp . COTJIaCOBAHO
pacTeHui
Xumust Kadenpa xumun COI'JIACOBAHO

11




Jluct n3MeHeHuit pabodeii mporpaMMbl

Ipuioxkenne 1

Howmep nzmenenus

Howmep npoTtokona
3ace1aHus
kadeapsl U gaTa

CTpaHuLbI C
M3MEHEHUSIMU

[lepeueHb OTKOppEK-
TUPOBAHHBIX MTYHKTOB

[Tonmuce 3aBe-
TYIOIIETo
kadeapoi

12




Ipuio:xkenne 2

JIuct neproauuecKkux IpoBepoK paboyeil mporpaMmbl

J1075KHOCTHOE JIHTIO, TIPO-
BoauBIIee mposepky O.1.0.,
NTOJDKHOCTB, TTO/IUCH

JlaTa

[ToTpeOHOCTH B
KOPPEKTUPOBKE

[lepeveHb MyHKTOB, CTP.,
pa3enoB, TPEOYIONINX
M3MEHEHUI

13



Ipuioxkenue 3

MUHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUMCKOM ®EJEPAIIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIIIET'O OBPA30BAHUSA «JIYT AHCKHI T'OCYJAPCTBEHHBIM ATPAPHBIN
YHUBEPCUTET UMEHU K.E. BOPOILIMJIOBA»

@®OH/ OIEHOYHBIX CPEJCTB YYEBHOM JJUCIIUIIJIMHBI
M0 IUCHUIUIMHE «MUKPOOUOIIOTHS TOYBY
JUIst HatipaBiieHus noarotoBku 35.03.10 JlanamadTHast apXuTekTypa
HarpaBjaeHHOCTh (mpoduias) CamoBo-MapKkoBoe U JaHAMA(PTHOE CTPOUTEITHCTBO

I'oxg mauama moaroroBku — 2023 r.

KBanuduxanus BelTycKHUKA — OaKkaIaBp

Jlyraunck, 2023
14



|. TEPEYEHb KOMIIETEHIIUI, ®OPMUAPYEMBIX JTUCIUILINHON U
IIVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUAA

Kon ®opmynuposka | Uunukaropsl | Otan (yposens) |[Inanupyemble | HaumenoBanue |HammeHoBaHHE OIEHOYHOTO
KOHTPO-  |KOHTPOJIUPYEM |IOCTH)KEHHUS |OCBOEHHS pe3yIbTaThI MOIyJlel n CpeacTBa
JIMpYyeMOH | oit KOMIICTEHIINY |KOMIIETEHIINH | 00ydeHHs (unn) pasgenoB | Texyrmuii ITpomexyTou
KOMIIC- KOMIICTCHIIMHN JUCIUTITHHBI KOHTPOJIb HadA
TCHIOUH aTTeCTalusa
OIIK-1 |Crnocoben |Cnocoben |IlepBsrii 3HaTB: Monynb 1. |Tectsl 3auér
peliaTth MPUMEHSTH |3Tall Mopdonorus, |«O06rmas 3aKpBITOTO
TUIIOBBIC 3HAHUS (moporoBbIfl |cUcTEMaTHKA, |[MUKPOOHOJIO |THIIA
3a1a4n €CTECTBEH- |YpOBEHb) buznonorus |rus»
npodeccuon |HO- Y TCHETHUKA
aNbHOU Hay4YHBIX MUKpPOOPTraHu
JEeSTENIbHOCT | AUCLUILINH 3MOB
Y Ha OCHOBE | JIJIst -KpYrOBOPOT
3HaHUU pereHus OMOTEHHBIX
OCHOBHBIX  |3a/1a4 B AIIEMEHTOB;
3aKOHOB npodeccro -TeXHUKY
MaTeMaTuye |HaJlbHOM Oe3omacHoCTH
CKUX U JesTeIbHO- npu
€CTeCTBEH- |CTH MIPOBEJICHUU
HBIX HayK C MUKpPOOHOJIOT
pUMeHe- NYECKUX
HUEM pabor;
UHpOpMALINO -OCHOBHBIE
HHO- HaIpaBJICHUS
KOMMYHHKa- u
IIUOHHBIX BO3MOXKHOCTH
TEXHOJIOTHii; HCII0JIb30Ba-
HUS
OMOTEXHOJIOT
Wil B
MHUKpPOOHOJI0-
TUU
Bropoii oram | YMers: - Monyns 2. |Tectsl 3auér
(MpOABUHYT |MPOBOAUTH  |MHKpPOOpPraH |OTKPBITOTO
BIif YPOBEHB) |KYIBTUBUPOB |MU3MBI U TUIA
aHue u MTOYBBI (BompocChI
uaeHTuduka- TUTS
17050 orpoca)
M/OpraHus-
MOB;
-yCTaHaBJIH-
BaTh BITUSTHHC
OMOTHUYECKIX
¢dakTOpoB Ha
MHUKPOOPIaHu
3MBI
- paboTaThb ¢
HOPMAaTUBHOMU

15




Kopx
KOHTPO-

DopmynupoBKa
KOHTPOIIHPYEM

WNuaukaTopsl
JIOCTHKEHUS

Orarn (yposenb) | [Inanupyembie | HaumenoBanue | HanmeHOBaHME OIIEHOYHOTO
OCBOCHUSA pe3yIbTaThl MOJyJIeH U CpeacTBa

JIOKyMEHTa-

LHUEH,

Kacarouiencs

MHUKPOOHO0JIO-

THUH,
Tperuii 3Tan |Baagers: Monyne 1. |IIpaktuuec |3auér
(BBICOKHIT HaBbIKAMHU «O061mmas Kue
YPOBEHB) UCIIOJIb30Ba- |MHUKPOOHMOJIO |3alaHus

HUs THSI»

teoperuuec- |(Moaynb 2.

KHX OCHOB Muxkpooprau

MUKpPOOHOJIO- |M3MBI U

THH B TTOYBBI

npogdeccuona

JBHOMN

JIESITEIIBHOCTH

16




Il. OMUCAHME IMOKA3ATEJIEN U KPUTEPUEB OIIEHUBAHUS KOMIIETEHIIU,

OIIMCAHMUE IIIKAJI ONEHNUBAHUA

No |Haumeno |Kpatkas [Ipencrasne |Kpurepun olieHUBaHUS [lIxana
T/ | BAaHHE XapaKTepUCTUKA HUE OIICHUBAHMSI
OLICHOYH |OLEHOYHOTO OLICHOYHOT'O
oro cpeiacTBa cpencrtsa B
cpencTBa dhonge
1. | Tecr Cucrema TectoBeie | B Ttecre Bbeimonneno 90- | Ouenka
CTaHJAPTU3UPOBAHH | 3aJaHUS 100% 3aganwnii «Omauuno»
BIX 3aJlaHuM, (5)
MO3BOJISIIOIIAS B Tecte BbmonHeHo 6onee | Onenka
MU3MEPUTh YPOBEHb 75-89% 3ananuit «Xopouwioy
3HAHUH. (4)
B Ttecre Bemosnneno 60- | Ouenka
74% 3apanuii «Yooenemeo
DPUMENbHO»
®)
B Tecte BhimonHeHo menee | OueHka
60% 3aganuii «Heyooerem
80pUMENLHOY
)
Bonpmas yacTh | OueHka
ornpeaeneHui He | «Heydoerem
MpeCTaBJICHA, oo | opumenvHo»
npencTaBieHa ¢ rpyobiMu | (2)
omuOKamH.
2. | Onpoc | dopma pabotsl, | Borpocs! k | [IponeMoHCTpUpOBaHBI Ornenka
KOTOpasi TO3BOJISIET | OMPOCY MpeArnoiaraéMbie  OTBETHI; | «OMaAuuHoO
OLICHUTh KPYyro3op, NpaBUWIbHO  Hcmosb3oBaH | (5)
YMEHHUE JIOTUYECKHU QITOpUTM OOOCHOBAaHUU BO
MOCTPOUTh  OTBET, BpeMsl PacCyXIEHUH; €CTh
YMEHHE JIOTUKA PACCYKJICHHIA.
MIPOJIEMOHCTPUPOBA [IpogeMOHCTPUPOBAHBI Ouenka
Th MIpEANoiaraéMble  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYIO €CTh JIOTHKA pacCyxjacHuid, | (4)
peub u WHBIC HO HETOYHO WCIOJIb30BaH
KOMMYHHUKATHBHbBIE QITOPUTM OOOCHOBAaHUU BO
HaBBIKM. Y CTHBII BpeMsl pacCyXJICHHM u He
onpoc obnamaer BCE€ OTBETHI MOJHBIE.
OOJTBIITUMHU [IpoaeMoHCTpUPOBAHBI Ouenka
BO3MOKHOCTSIMU npeArnoaraeMble  OTBETHI, | «Y0osnemeso
BOCITUTATEIHLHOTO HO HETMIPABUIILHO | pUmMenbHO»
BO3JICHCTBHUS, HCIIOJIb30BaH anroput™ | (3)
co3aaBas  yCIOBHSA 000CHOBaHUW BO  BpeMs
s pacCyXIeHHI; OTCYTCTBYET
He(opMaTBLHOTO JIOTHKA pacCyXIEeHUI;
OOIICHMS. OTBETHI HE TTOJTHBIC.
OtBeTtsl He npeacTaBieHbl. | OuneHka
«Heyoosenem
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No
/o

Hanmeno
BAaHUC
OLIEHOYH
oro
cpencTBa

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpeacTBa

[Ipencrasne
HHUE
OLIEHOYHOI'O
cpelncrtsa B
dhonge

Kputepun onenuBanus

Ixana
OILICHHUBAHUA

60OpUMeEIbHO»

)

IMpakTu
YecKHue
3a]aHusA

Hanpasneno na
OBJIQJICHHE
METOaMH1
METOANKAMHU
M3y4aeMon
JUCLUTIIIUHBI.
pelieHus
MpeIaraeTcst
peluTh
KOHKpPETHOE
3a/laHue
(cutyanuo)
MIPUMEHEHUS
MaTeMaTUYECKHX
pacyeTosB.

Jlost

oe3

IIpakTruec
KHE
3aaHus

[IponeMoHcTpHUpPOBaHO
cB00OHOE BJIaJICHUE
npoecCHOHATBEHO-
MOHATUMHBIM  anmaparom,
BIQJICHUE  METOAaMH |
METOJIMKAMH TUCUUTUIHHBI.
[Toka3zanbr CIIOCOOHOCTH
CaMOCTOSITENTLHOTO
MBIILIJIEHUS, TBOPUYECKOMN
AKTUBHOCTH. 3ananue
BBITIOJTHEHO B TIOJIHOM
obbeMe.

Ornenka
«Omauqnoy

()

[IponemMoHcTpHUpPOBAHO
BJIQJICHUC
npoeCCHOHATEHO-
MOHATUIHBIM  aIapaToM,
pU TPUMEHEHUH METOJIOB
U METOJOUK JUCHHUIUIAHBI
HE3HAYUTEIbHBIC
HETOYHOCTH,
CIIOCOOHOCTH
CaMOCTOSITENILHOTO
MBIIIJIEHUS, TBOPUYECKOMN
AKTUBHOCTH. 3ananue
BBIIIOJIHEHO B TIOJIHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMH.

ITOKa3aHbI

Ouenka
«Xopouwio»

(4)

[IponemoHCTpUpPOBaHO
BIIAJICHUE
npo¢eccuoHabHO-
MOHSTUAHBIM arrmapaToM Ha
HU3KOM YPOBHE;
JIOTIYCKAIOTCS OIIMOKU TpH
NPUMEHEHUH METOJIOB U
METOJUK JAUCITUITIIUHBI.
3ajaHue  BBINOJIHEHO HE
MIOJIHOCTBIO.

Oruenka
«Yooenemeo
PUMETLHO

©)

He nponemoHncTpupoBaHo
BJIa/ICHUE
npogeccuoHaIbHO-
MOHSATUHUHBIM  aNmapaToM,
METOJJaMH U METOJAMKAMH
JUCLUILIMHBL. 3aJlaHue He
BBITIOJIHEHO.

Ouenka
«Heyoosenem
80pUMENILHOY

)
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Ne |Haummeno |Kpatkas [Ipencrasne | Kpurepun onieHUBaHUS [lIxana
1I/T1 | BaHHE XapaKTePUCTHKA HHE OIICHUBAHUS
OLIEHOYH |OLIEHOYHOI'O OLIEHOYHOI'O
oro cpeiacTBa cpelncrtsa B
cpencTBa dhonge
4. | 3auér 3auet BoicTaBisieTcs | Bonpocs! k | [lokazaHo 3HaHue TeopuM | «3a4uTe€HO»
1 B pe3yibTaTe | 3a4eTy BOIIpOCa, MOHSTHHHOIO
IOJIBSJICHUS HUTOIOB anrmapara; yMEHHUE
TEKYIIETrO COJIEpXKaTeIbHO  HW3JIaraTh
KOHTpoOJIA. 3a4é€T B CyThb BOIIPOCA; BJAJACHUE
dbopMe  UTOTOBOTO HaBBIKAMH apTYMEHTALlMH U
KOHTPOJIA aHaim3a (aKkToB, SIBICHUH,
MIPOBOJIUTCS IS MPOIIECCOB B X
oOyyaromxcs, B3aUMOCBSI3H.
KOTOpBIC HE BricTaBasercs
CIPAaBUJIUCH C oOyuarolemycs, KOTOpBIH
YacThIO 3aJaHun ocBoua He MeHee 60%
TEKYIIETro MPOTPaMMHOIO  MaTepuasa
KOHTPOJIS. THACIUATUIHHEL.
3Hanue noHsTuiHoro | «He
amnmapara, TCOPHH BOIMPOCA, | 3a4TCHO»
HE TPOJEMOHCTPUPOBAHO;
yMEHHE aHaJIM3UPOBATH
y4eOHBIi  MaTepuanm  He
MPOJIEMOHCTPUPOBAHO;
BIQJCHHEC aAHAIMTUYCCKHM
CII0COO0M H3JI0KEHUS
BOITpoOca i BJIaJICHHE
HaBBIKAMHU  apryMEHTAINH
HE MPOJIEMOHCTPUPOBAHO.
OO6yyarommumiics OCBOUJI
Menee 60% mporpaMMHOTO
MaTepuana JUCIUTUINHBL.
4. | 3auér 3auer BeicTaBisercs | TectoBele | B Tecte BhIMOaHEHO 60- | «3a4TeHO»
2 B pesynbtate | 3amanus K | 100% 3apanuii
MO/BEACHUSI UTOTOB | 3a4ETy B Ttecre BrmmonHeHo MeHee | «He
TEKYILIETO 60% 3aganuii 3aYTECHOY
KOHTpOJISA. 3auer B
dbopMe  HUTOrOBOTO
KOHTPOJIA
MIPOBOJIUTCS TSt
obOydJarouxcs,
KOTOpbIE HE
CIIPaBUIIUCH c
YaCTbIO 3aJaHuM
TEKYIIETro
KOHTPOJI.
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3. THIIOBBIE KOHTPOJILHBIE 3AJIAHUS WX UHBIE MATEPUAJIBI, HEOBXO/IUMBIE
TUISI OHEHKY 3HAHWIA, YMEHWI, HABBIKOB Y (MWJIN) ONBITA JESTEJBHOCTH,
XAPAKTEPU3VIOIIMX DTAIIBI ®OPMUPOBAHMSI KOMIETEHIIUI B TPOLIECCE

OCBOEHUSI OBPA30BATEJILHOM MPOTPAMMBI

OueHoYHBIE CPeICTBA /IS IPOBE/ICHUs] TEKYIero KOHTPOJIs
Texkyuuit KOHTPOJIb OCYIIECTBIISETCS MPENogaBaTesIeM IUCHUIUIMHBI IPU IPOBEACHUH 3aHATUHN B popme
TECTOBBIX 3aJaHUM, YCTHOTO OIPOCa U IMPAKTUYECKUX 3aJaHUN.
OIIK-1. CnocobeH pemiaTh THIOBBIE 3adadd MPOPECCHOHAIBHOW IEATEIHPHOCTH HAa OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX W €CTeCTBEHHBIX HAyK C NPHUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHUKAI[UOHHBIX TEXHOJIOTUH
IlepBblii 3Tan (MOPOroBoOii ypoBeHb) — MOKa3bIBaeT CHOPMUPOBAHHOCTH MOKA3aTEJl KOMIETEHINH
«3HATB»: MOP(OJIOTHUsl, CUCTEMAaTHKa, (U3UOJIOTHS U TeHETHKA MUKPOOPTaHU3MOB
-KpYTOBOPOT OMOT€HHBIX AJIEMEHTOB;
-TeXHUKY 0€30IaCHOCTH MPHU MPOBEICHUH MUKPOOHUOIOTHYECKUX padoT;
-OCHOBHBIC HAIPABIICHUS 1 BO3MOYKHOCTH UCIIOJIB30BAHUS OMOTEXHOJIOTHH B MUKPOOUOJIOTHH
TecToBble 32/1aHUS 3AKPBITOr0 THUIIA
1. K10 U3 HU:Kenepe4yuCJEHHBIX YYEHBIX NMEPBBIM NPEANOJIOKU, YTO UH(EeKIUOHHbIEe 00/1€3HU
nepeaarTcs KPOXOTHBIMH cylecTBamu?
1. 'unnokpar
2. JI. ®dpakacTopo
3. I'. Tanuneit
4. J1. na Bunun
5.P.T'yk
2. KT0 13 HUsKenepevyncJeHHbIX YYEHbIX MEPBbIM CKOHCTPYMPOBAJI MHKPOCKON?
1. T'. Tanunen
2.P. T'yk
3. A. Ban JI€BeHryk
4. ®. Yezn
5. JI. Cnannanuanu
3. KTo u3 Hu:KenepeyHCJIeHHBIX YUYEHBIX ePBbIM YBH I KJIETKH PACTEHU?
1. T'. Tanunein
2.P.T'yk
3. A. Ban JI€BeHryk
4. ®. Yezn
5. JI. Cnannanuanu
K

4. KoMy U3 HU:KeTIepPeYUCIeHHBIX YUYEHBIX MPUHAIJIEKUT YeCTh OTKPHITUS KJIeTKH?
1. T'. Tlameit
2. PIyxk
3. A. Ban JI€BeHryK
4, ®.Yesu

5. JI. Cnanna"uanu
5. B kakoMm roay ObL1 c/es1aH NepBbIii MUKpocKkon?
B 1610r.
B 1628 r.
B 1665 .
B 1673 r.
B1725r.

asrLONE
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Karoun

g wNE
LNIENE

6. Hpouumaﬁme meKkcm u ycmarnoeume coomeemcmeue

Yuénble, caejaBlIMe 3HAYNMbIE OTKPBITHSI B MUKPOOHOJIOTHM. YKAKUTE COOTBETCTBHE (PaMUJINU

y‘léHOFO C OTKPBLITHEM

Damunus yu€Horo Bxian B MukpoOunosioruto
1. Autronu Ban JIéBenryxk a) co3jareib TEOpPUHM HMMYHHTETA,
JICHKOIMTHI, ParoyThl — MOKUPATETU MUKPOOOB
2. JIyn Ilactep 0) co3aresnb BaKIMHBI IPOTUB OCIIbI
3. Onyapn JlxeHHep B) OTKPBUI MUKPOOPTaHU3MbI — CTPOTHE aHA3POObI
4. nbst MedHnKoB ') OTKPBUT BO30YIUTENCH XOJIEphl M TYOepKyIie3a
5. Pobept Kox 1) OTel] MUKPOOHOJIOTUHI

3anummte B TaOJIUIy BRIOpaHHBIE OYKBBI 110JT COOTBETCTBYIOUIMMH ITU(PpPaMu

1 2 3 4 5
II B 0 a r
Bropoii »3Tam (NMpOABHHYTBLIH YPOBEHb) — MOKa3bIBaeT CGOPMHPOBAHHOCTL IOKAa3aTess

KOMIIETEHIIUH «YMeTb»: IPOBOIUTh KYJIbTUBUPOBAHUE U UACHTU(PHUKAIIMIO M/OPraHU3MOB;
-yCTaHABJIMBATh BIUSAHUE OMOTHYECKUX (PAKTOPOB HA MUKPOOPTaHU3MBI
- paboTaTh ¢ HOPMATUBHOM JJOKYMEHTalMeH, Kacaromencss MUKpOOHOJIOTHH

3agaHuA OTKPBITOrO THIA (BONPOCHI AJIs OIIPOCA):

1. Kakosl 3acnyru [Nanuneo INanunes u PoGepta ['yka nepen Ouonorueit?

2. KakoB Bki1ag AHTOHM BaH JIEBeHryka B MUKPOOHOIOTHIO?

3. KeM u xakum 06pa3zom ObuIa JOoKa3aHa HEBO3MOXHOCTh CaM0O3apOsKIEHUS
MHUKPOOPTIaHU3MOB?

4. Kaxos Bknan Jlyu Ilactepa B pa3BuTHE MUKPOOHOIOTHUECKON HAyKu?

5. Pycckue MUKpOOHOJIOTH U UX AOCTHXKEHHSI B 00J1aCTH MUKPOOUOJIOTHH.

Kiroun

1. Coz/tlanne MUKpPOCKONMYECKON TEXHUKH
2. A.Ban JI€BeHryK — oOTell MHKpOOWOJOTHH, BIEpPBBIE YBUAEI U  OMNHCAI
MHUKPOCKOIIMYECKUE CYIIECTBa
3. CrnannaHuany nepBsIM OOHAPYKUJI U YBHJIEN JAeJeHHe KiIeTok MukpoOoB. JIyu Ilactep
J0Ka3all C I[OMOINBIO  3aMasHHBIX KOO  HEBO3MOYKHOCTb  CAMO3apOXKIECHUS
MHUKPOOPTaHNU3MOB
4. OTtkpbin BO30ynuTenell HMH(QEKIMOHHBIX 3a00JIeBaHUN, CO3Jall BaKIUHBI, JOKa3al

OMOJIOTMYECKUN XapaKTep sBJICHUI OpOKEHHs U THUEHHUSI. . .

5. Pab6oter Bunorpazackoro, iBanoBckoro, MeunukoBa u Jp...

Tpernii 3Tan (BbICOKMH YPOBEHb) — MOKa3bIBaeT CHPOPMHUPOBAHHOCTD NOKA3aTEJs1 KOMIIETCHIMHU
«BJIA/IETb»: HABBIKAMH HCIIOJIB30BaHUSA TEOPETHYECKHX OCHOB MHKPOOHOJOTHHM B MPO(ecCHOHANBHOM

JIEATEIBbHOCTH.
IIpakTH4yeckue 3a1aHus:
1. ITpUroTOBUTH NUTATEIBHYIO CPEAY AJIS BBIPALIMBAaHUS MUKPOOPTaHU3MOB
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2. Cnenatb 1oceB MUKpPOOPraHM3MOB Bo3ayxa 1o meroay Koxa
3. OnpenenuTh KOJIM4eCTBO MUKPOOOB B 1 M BO3/yXa

4. I3roToBUTH Ma30K

5. 3rotoBUTH Ma30K M ONMUCATh MOJIOYHO-KHUCIIBIE OaKTepUn

Kiroun

1 CBapuTh NUTATENBHYIO CPENY, pa3IuTh B yaniku lletpu, npocrepunnusonars. ..

2. B paznuuHbIX NOMENIEHUSX OCTaBUTh OTKPBITBIMU 4Yallku [leTpu ¢ nurarenbHOU
cpenoH, s CeQUMEHTalMu MHKpoopraHusmoB. [locraBuTe B TepMmocTar mpu
temrneparype 22-25°C nis nmpopamBaHus M/0

3. Ocy1iecTBUTh NOJCUET BBIPOCHIMX KOJIOHUH B yamikax [letpu, no gopmyiie paccuurarh

KOJINYECTBO M/0 B Bo3ayxe. CrenaTh BBIBOJI O 3apaXEHHOCTH OMEIICHUH

4-5. CnenaTb 1O M3BECTHOM METOAMKE Ma30K, OCYLIECTBUTh IPOCTOE OKpalluBaHHUE.

3apucoBaTh OaKTEpUn

OneHo4yHbIe cpeacrea AJisi MIPpOBECACHUSA l'lpOMC?KyTO‘lHOﬁ arreCcralumn

[Ipomexxyrounas arrecranusi IpOBOIUTCS B BUJIE 3a4€TA.

3auéT BBICTABIISIETCA IPENOAABATENEM B KOHLE H3Y4YEHMs] IOUCLMIUIMHBI 10 Pe3ylbTaTaM TEKYLIETO
KOHTPOJIA.

Ecin cTyneHT He CopaBWICA C 4YacTbl0 3aJaHUM TEKYLIEro KOHTPOJIS, €My IIPEIOCTaBIIsAETCS
BO3MOXHOCTH C/IaTh 3a4€T Ha UTOTOBOM KOHTPOJIEHOM MEPOIPHITHH B (JOPME OTBETOB Ha BOIPOCHI K
3a4€Ty WJIM TECTOBBIX 3aJaHUN K 3a4€Ty.

Bonpocs! 115 3auéra
1. Xumudeckas mpupoja reHeTHIeckoro marepuaia (padborsl IBepu, Uapradaoa,
Yorcona u Kpuka u ap.).

. [loHsATHE O TEHETHYECKOM KOJIE M €r0 BaKHEHIIINE OCOOCHHOCTH.

. 'eneTnueckue 31eMeHTHI MPOKAPHUOT.

. AnlantalluoHHas 1 MyTallMOHHAsI U3MEHUYUBOCTb M/O.

. 'eneTnyeckue peKOMOMHAIIMH TPOKAPHUOT.

. BiusiHre BTaXXHOCTH HA KU3HEACATEIBHOCTD M/O.

. Businue TemnepaTypsl Ha )KU3HEAEATEIHLHOCT M/O.

. BivistHMe KUCITOTHOCTH Cpeibl Ha KHU3HEETELHOCTh M/O.

. OTHOIIIEHUE K KUCIOPOY PA3IMUHBIX TPYIII M/O.

10. Bo3aeiicTBue XMMHUECKUX (PAKTOPOB Ha KUZHEAEATEIILHOCTH M/O.

11. BnusiHue paguanuu Ha M/0.

12. B3auMooTHOIIEHUSI M/0 MEX Ty cOO0M U ¢ haKTOpaMu BHEIITHEN CPEJIbl.

13. [lyTu mOCTYIUIEHHSI MUTATENBHBIX BEIECTB B 0AKTEPHAIbHYIO KIIETKY.

14. Tunel 1 BUABLI TATAHUSI M/O.

15. [onsarue o katabonusMe 1 GMOCUHTE3E: (HEPMEHTHI M/O.

16. CriuproBoe Opoxenne. Bo3Oyaurenu, nx Mophoiorudeckue u (Gu3noIoTHIecKre
0c00EHHOCTH. 3HaYECHHUE.

17. Monounokwucioe opoxxkerne. XumuzMm. Mopdomoruueckue u GU3n0I0THIECKUE
ocobenHocTH Bo30Oyauteseii (cem. Lactobacillaceae). 3nauenue.

18. MacnsHokucnoe Opoxxenue. Xumusm. Mopdonoruueckue u Gpu3noI0Oruieckme
ocobenHoctH Bo3oyauteneit (pox Clostridium).

19. AMMonundukanus 0eTKOBbIX BemecTB. XUMHU3M. Bo30yauTenu, nx xapakTeprucTruka
(cem. Pseudomonaceae, Bacillus, Enterobacteriaceae).

20. luramuka niporiecca Hutpudukanuu, Bo3oyaurenu (cem. Nitrobacteriaceae).
3navenue padbot C.H. Bunorpazackoro.

21. Nenurpudukanus. XuMusm, Bo30yauTenu (poasl Pseudomonas, Paracoccus).
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3Ha4YeHHE 3TOro IMpoliecca.
22. Cumbuorudeckas azordukcaius y 60060Bbix pacrenuit (poa Rhizobium).
23. Pa3BuTue B3IIIA0B Ha POJb M/O B 00pa30BaHUU TTOYBHI.

TecToBblIE 3a1aHus AJIs1 3a4€TA
1. YkaxxuTe nmpaBUJIbHOE HA3BaHUE MECTOPACIIONOKEHUS 0aKTepHUaIbHON XPOMOCOMBI.
1. Snpo
Hyxkneonn
Bakyous
IImasmuga
5. Dnucoma
2. Kakyro popmy umeroT 6akrepraibHbIe XPOMOCOMBI?
1. Konpuatyto
2. Hutuatyto
3. [TasioukOBUIHYIO
4. U30orHyTyto
5. S-o06pa3znyro
3. Kakum HabopoM XpoMOCOM XapaKTepU3YIOTCS MPOKAPHOTHI?
1. N'amonaHBIM
2. AHEyIJIOUTHBIM
3. Aumiorion iHbeIM
4. TpuniIouaHbIM
5. IoauIIIONIHEIM
4.YxaxuTte npaBUIIbHOE Ha3BaHUE OAKTEPHil, UMEIOIIUX MAPOBUIHYIO (POPMY KIETKH.
1. Ilamouku
2. Bamwuier
3. Kokkn
4. Crnupuiuisl
5. Bubpuonsl
5. Kak Ha3pIBatoTCSl 00pa30BaHusl, COCTOSIINE U3 ABYX KJIETOK OaKTepuil MIapoBUAHON (GOpMBI?
1. MOHOKOKKH
2. JIMTIOKOKKH
3. Terpakokku
4. CapuuHsl
5. T'OHOKOKKH
6. Kak Ha3pIBatoTCS 00pa30BaHusl, COCTOSIINE U3 YEThIPEX KIETOK OaKTepuil MapoBUAHON GOpMBbI?
1. MOHOKOKKH

o

2. JIMTIIOKOKKH

3. Terpakokku

4. CapuuHsl

5. T'oHOKOKKH
7. Kak Ha3pIBaloTCS OOpa30BaHMsI, COCTOSIIME W3 KIETOK OaKTepwii, MMEIOIIMX BHUJ BHUHOTPAJHOMN
rpo3au?

1. MOHOKOKKH
2. JIMITOKOKKH
3. Terpakokku
4. CraduioKOKKH
5. Caprunsl
8. Kak Ha3pIBarOTCsl 00pa30BaHMsI, COCTOSIINE U3 KIETOK OaKTepUil, MMEIONTUX BUJI IICTIOUKH?
1. MOHOKOKKH
2. JIMIIOKOKKH
3. Terpakokku
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4. CTpenTOKOKKH
5. Capuussl
9. Kak Ha3pIBatoTCsl 00pa30BaHMsl, COCTOAIINE U3 MIAPOBUIHBIX KJIETOK OAKTEepHii, IMEIOIINX BUI KyOa?
1. MoOHOKOKKH
2. JIMIIOKOKKH
3. Terpakokku
4. CTpenTOKOKKH
5. CapuuHsl
10. Ykaxkute mpaBrIbHOEC Ha3BaHUE MAJOYKOBUIHBIX OaKTEepHil, 00pa3yIoX CIOPHI.
1. bakrepun
2. banumiet
3. Kokku
4. CTpenTOKOKKH
5. BuOpuonst
11.B xakoM roay Obl1a OTKPBITA BO3MOYKHOCTh Y OakTepuil 00pa30BhIBAThH CIIOPHI?
1. B1665-m

2. B1725-m

3. B1875-m

4. B 1876-m

5. B1931-m

12. Kak Ha3pIBaroTCs OaKTepru, UMEIOIIHe (HopMy 3amsToit?

1. Koxkku

2. banumier

3. Crnupuuibl

4. Cnupoxersl

5. BuOpuoHs!
13.Kakast u3 HMKe nepednciaeHHbIX GopM OaKkTepHallbHOM KIETKH OTiInYaeTcs Ooblliel cTadMIbHOCTHIO
1o pazmepam?
1. BuOpuonst
2. Bauwuier
3. Crompuutsl
4. Kokku
5. Ianouxu
14.Kax Ha3bIBaIOTCS NMaJ0YKOBUIHBIE OaKTEpUH, 00pa3yolue Clopbl U 00beAMHEHHBIE B LIETOYKH?
1. CrpenTokokku
2. CtpenTobanusiisl
3. CrpenTobakTepun
4. CrapWI0KOKKH
5. Cradumnobaxrepun
15.Kakoii W3 HMXKENepeyucIeHHBIX OPraHOMIO0B MPUCYTCTBYET KaK B KIJIETKaX MPOKAPHOT, TaKk U B
KJIETKax 3yKapuoT?
1. Snpo
2. Hyxieoun
3. MuToxoHIpun
4. Pubocomsl
5. TIlnactunsl
16.Kak Ha3bIBaeTcsi 0Opa3oBaHUe, pacroiararouieecs moBepX KJIeTOYHOU CTeHKU OakTepuid?
1. Kancyna
2. Kancup
3. Kambuit
4. ®nosma
5. Kopa
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17.Kax Ha3bIBaeTCs cinu3ncToe 00pa3oBaHue y OaKTepruanbHOM KIETKH TOMIHUHON 0.2 MKM?
CnusucTelil yexon
Makpokarcyia
Mukpoxarncyna
Kancun
O6omnouka
18. Kak Ha3bpIBaeTCs CIM3UCTOE 00pa3oBaHue y OaKTepHAIbHON KIETKU TOMIMHON MeHee 0.2 MKM?
Cnu3uCcThIi Yexom
Makpoxkarncyna
Muxkpoxkarncyia
Kancug
5. O6omnouka
19. Kakoii nporiecc y 6akTepuii morydusi Ha3BaHue S-R-tpancdopmarun?
[IpeBpamienue 6akTepuit
[epexon karcynpHON (HOPMBI B OECKATICYITBHYIO
OTcnoenue cau3ucToro ciaos
20.Kakast U3 HUKENEepPEUUCIEHHBIX CTPYKTYp OaKTepHUaaIbHOW KJIETKA OTHOCUTCS K BHEILIHEH?

poODNE

1. Hyxkneoun

2. Iluromnaszma
3. Twurakouasl
4. Kancyna

5. PubocoMsl

H.METOAUYECKHE MATEPHAJIBI, ONPEJE/IAIOIUE ITPOLEAY PbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
JAEATEJIBHOCTH

Texkymui KOHTPOJIb

TectupoBanue s TNPOBEACHMUS] TEKYILErO0 KOHTPOJIL NPOBOAMUTCA C mnomouibio  Cucremsl
JUCTAaHIIMOHHOTO 00y4eHus: i komnbtoTepHoi mporpammsl KTC-2,0. Ha tectupoBanue otBogutcs 10
MuHyT. Kaxaplii BapuaHT TeCTOBBIX 3anaHuil BkitouyaeT 10 BompocoB. KonnmyecTBO BO3MOXKHBIX
BapUaHTOB OTBETOB — 4 mwiu 5. CTyAeHTy HE0OXOAMMO BBIOpaTh OJMH NMPaBHIIBHBIA OTBET. 32 KaX bl
IpaBWIBHBIM OTBET Ha Bomnpoc npucaubaercs 10 6amnos. lllkana nepeBoaa: 9-10 npaBUIbHBIX OTBETOB
— OLEHKa «OTIMYHO» (5), 7-8 MpaBUIBHBIX OTBETOB — OLIEHKA «XOPOIIO» (4), 6 MpaBUIbHBIX OTBETOB —
OIIEHKA «YJOBJIETBOPUTEIHLHO» (3), 1-5 MpaBUIIbHBIX OTBETOB — OIICHKA «HE YIOBJIETBOPUTEIHLHO (2).
Omnpoc Kak CpefcTBO TEKYILEro KOHTPOJIS MPOBOAUTCS B (hopMe YCTHBIX OTBETOB Ha BOMPOCHL. CTyaeHT
OTBEYAET Ha MMOCTABJIEHHBIN BOIIPOC Cpa3y, BpeMsI Ha MMOATOTOBKY K OTBETY HE MPEAOCTaBIISIETCS.
[TpakTHyeckue 3ajaHNus KaK CPEICTBO TEKYILEro KOHTPOJIS MPOBOASTCS B MUCbMEHHON popme. CTyaeHTy
BbIIaETCS 3a7jaHue U mpenoctasisercss 10 MUHYT A7 HOATOTOBKU K OTBETY.

IIpomeskyTOouHAs aTTecTALMS

3a4éT MPOBOAUTCS MYTEM IOJBEICHUS UTOTOB IO Pe3ysibTaTaM TEKyIlero KoHTpois. Eciu cTyaeHT He
CTPABWJICS C YaCThIO 3aJIaHUI TEKYIIET0 KOHTPOJISI, My MPEIOCTaBISIETCS] BO3MOXKHOCTD CIIaTh 3a4€T Ha
UTOTOBOM KOHTPOJIbBHOM MEPOINPUATUH B (hOpME OTBETOB HAa BOIPOCHI K 3a4€Ty MJIM TECTOBBIX 3aJlaHUH K
3auéty. Dopmy 3auéra (OMpOC UM TECTUPOBAHKE) BHIOUPACT MpENogaBaTeb.

Ecnu 3a4ét npoBoauTcst B popMe OTBETOB Ha BOIMPOCHI, CTYJACHTY MPEIJIaraeTcsi OJUH WM HECKOJIBbKO
BOTIPOCOB M3 MEPEYHS BOMPOCOB K 3a4€Ty. BpeMs Ha MOATOTOBKY K OTBETY HE IPEIOCTABIISETCS.

Ecnu 3auét npoBoauTces B hopMe TECTOBBIX 3aJJaHUM K 3a4éTy, TECTUPOBAHUE JUISl POBEJCHUS TEKYIIETO
KOHTPOJISI TIPOBOJUTCS ¢ OMOIIBI0 CHCTEMBI TUCTAHIIMOHHOTO OOyUYeHHsI, KOMITBIOTEPHOUW MPOTPaMMBbI
KTC-2,0 unu nporpammsl HanrcanHoi Ha sizbike QBASIC «Progam”. Ha tectupoBanue otBogutcs 10
MuHyT. Kaxxaplii BapuaHT TeCTOBBIX 3afaHuid BkIo4aeT 10 BompocoB. KosinuecTBO BO3MOKHBIX
BapUaHTOB OTBETOB — 4 mwiu 5. CTyAeHTYy HE0OXOAUMO BHIOPATh OJMH MPABHIBHBIA OTBET. 32 KaXIblii
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NpaBWIBHBIM OTBET Ha Bompoc npucBauBaerca 10 6amios. Illkana nepeBoaa: 9-10 mpaBUIbHBIX OTBETOB
— OIlEHKa «OTIUYHOY» (5), 7-8 MpaBWIBHBIX OTBETOB — OIICHKA «XOpOIIo» (4), 6 TpaBUILHBIX OTBETOB —
OIICHKA «YJOBJIETBOPUTEIHLHO» (3), 1-5 NMpaBUIIbHBIX OTBETOB — OIICHKA «HE YJOBJIETBOPUTEILHO» (2).
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