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1 Heab u 3a7a44 0CBOCHHUSA AMCUMIIINHBI

Heny aucumruiiHel — QOpMHpPOBAaHUE 3HAHUM 110 OCHOBaM OOIIEH,
MOYBEHHOW U CEIbCKOXO35UCTBEHHON MUKPOOMOJIOTUU U YMEHHUIN MCIOJIb30BAHUS
IIOJIyYEHHBIX 3HAHUU I PELICHUS IIPAKTUYECKUX 3a1a4 CEIbCKOXO3AUCTBEHHOTO
IIPOU3BOJCTBA.

3a1aun QUCIUILINHEL:
- U3y4YE€HHE OCHOB 00LIEHl MUKPOOHOIOTUH;
- W3YYCHHE IOYBEHHBIX MHUKPOOHBIX KOMIUIEKCOB KaK (PaKTOPOB MOYBEHHOTO
IJIOAOPOUS, OBIAJEHUE METOAAMU ONPEACIICHUS TIOYBEHHBIX MUKPOOPIraHU3MOB;
- U3y4YeHHE OANU(UTHBIX  MHUKPOOPraHM3MOB  IOBEPXHOCTH  PACTEHHIA,
MUKPOOUOJOTUYECKUX MPOAYKTOB U OMONpenapaToB CEIbCKOXO3SMCTBEHHOTO
Ha3HA4YCHUS,
- OpraHu3anus U NpoBeJIeHNEe aHAJIN30B MTOYBEHHBIX U PACTUTEIBHBIX 00pPa3IIOB.

2 MecTO TUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

2.1 Iuctiunmuna «IlouBeHHass MUKPOOUOJIOTHS» OTHOCUTCS K 4YacTH, popMupye-
MOH y4acCTHHKaMH 00pa30BaTENIbHBIX OTHOIICHWH Ojoka 1, AUCHUILIMHA O
BBIOOPY W BEJIETCSI HA BTOPOM Kypce B 3 cemecTpe.

2.2]Ins  yCHEemHOro OCBOCHUS AUCHUIUIMHBI «llouBeHHAass MUKPOOUOIOTHS
oOydJaronuiicss JOKEH HWMeTh 0a30BYI0 TOJATOTOBKY IO JIUCIUILIAHE
boranuka, popmupyromeit cienyromryro komrereHuo: OINK-1.

2.3Pe3ynbrarhl 00y4eHUS IO TUCHUILTMHE HEOOXOIUMBI JIJIs1 U3YUYEHUS JUCITUTUTHH
«Duznonorus 1 OMOXUMHS pacTeHU», «CeTbCKOX03sMCTBEHHAS DKOJIOTHSI.

3 IlepeyeHsb MIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUs MO AUCHUIIHHE, COOTHE-
CEeHHBIX € MJIAHMPYEMBIMH pe3yJIbTATAMH OCBOEHHsI 00pa30BaTeIbHOM MpO-
rpaMMblI

[Tnanupyemble pe3ynbTaThl OOyUSHHS MO JUCIMILIMHE — 3HAHUS, YMEHUS,
HaBBIKU W (WJIM) OMBIT NESATEIBHOCTH, XapaKTePH3YIOIIUE dTarbl (HOPMHUPOBAHUS
KOMITETEHIIMI 1 00€CTIeUnBaIOIINe TOCTHKCHNE TUTAHUPYEMBIX PE3yJIbTaTOB OCBO-
eHHsi 00pa30BaTEIbHON MPOrPAMMBI.

IIepeuenp nIaHUPYEMBIX pe-
I/IHI[I/IKaTOPBI JOCTHIXCHUA p py p

Kommerenius

KOMIICTCHIIN U

3y/lbTaTOB OOyUEHUs MO JUC-
IUTITAHE

[IK-1. T'oTOoB IpOBOAUTH MOY-
BEHHbBIE, arpOXMMHUYECKHUE U
arpodKOJIOTHYCCKUE HCCIIEI0-
BaHMU

U-2nx. ['oToB K u3ydeHHIo
MMOYBEHHBIX ~ MHKPOOPTaHM3-
MOB KakK (hakTopa Iiogopoaus
JUISL PEIICHUS TMPAKTHYSCKUX
3aa4  CeJIbCKOXO03SIHCTBEHHO-
r'0 MPOU3BOJICTBA

3HATh:
OMOJIOTHI0 MUKPOOPTaHU3MOB,
npeBpalieHne MHUKpOOpra-
HU3MaMH Pa3JIMYHBIX COEIH-
HEHUU

yMeThb:

MCII0JIb30BaTh  MHUKPOOHOJIO-
TMYECKHE TEXHOJIOTUU B MpaK-
TUKE MPOU3BOJICTBA U IEepepa-
OOTKH CEJIbCKOXO03SIMCTBEHHON
TPOYKIIHH.

BJAJ€Th.

METOJaMH BBIJICIICHUA




KYyJIbTYp MHUKPOOPTraHU3MOB U
BBIpAIIUBATh ux Ha
IINUTATCIIbHBIX cpeaax;
METOAaMHU 1a00paTOPHOTO
aHaigm3a  OOpa3IoB  TIOYB,
pacTeHHM M TPOAYKIIMH
pacTeHNEeBOICTBA.
4 CTpyKTypa M cofepKaHue TN CUUILTHHbI
4.1 O6beM TUCHUIUIMHBI U BUbI YICOHOW paOOThI
Bun yaeOHO# paboTh Tpynoemkocte
ouyHas (hopma oOydeHus: | 3ao4Has popma 0OyueHUs
AyauTopHbIe 3aHATHS (KOHTaKTHAs 54 14
paboTa c mpenojaaBareyieM), BCEro
B T.Y. JICKIIUH 20 6
MPAKTHYECKHE 3aHATUS -
(BKJITIOYAsi CEMUHAPBHI)
1ab0opaTOpPHBIE 3aHATH 34 8
CamocrosTenbHas pabora 54 90

B T.4. KypcoBas pabota (IIpoeKT)

pacueTHO-rpaduyeckas pabora

KOHTpOJIbHast paboTa

[IpomexyTounas arrtectauus (3adyer,
9K3aMCH)

3a4et/3 cemecTp

3aueT 4 1/ 3 Kypc

OO6m1ast TpyA0€MKOCTh JUCIIUTUIMHBI

108/3 3E

108/3 3E




4.2 ConeprkaHre TUCIUTUINHBI

TpymoeMKOCTh pa3iena u eé pacipeie/icHUe 0 BUiaM yuaeOHoit paboTsl,

HaumeHoBaHnue pazznena ac Kot pop-
JUCLHUILUINHBY YKPYHHEH- OCHOBHbIE BOIIPOCHI TEMBI - MHPYEMBIX
Hble TeMbl pasiena ouHas popma oOydeHuUs 3ao4Hast popma 00yUeHUs KOMITCTE I
Bcero | ynexkmwms | JII3 CPC BCEro JIEKIIUS JITI3 CPC
1 2 3 4 5 6 7 8 9 10 11
3 cemecTp 3 Kypc
1Mopdosorus u cuctema- 4 2 2 4 - - 4 TIK-1
THKa MUKpoopranusmoB /1 | 1 Tlpeamer u 3aJa4é MHKpO-
BBezienue B MUKPOOUOIIO- | GHOJIOIMH, €€ MECTO U POJlb B n 4 I
THIO cucteMe  OHOJIOTHYECKHX U
CEJILCKOXO35IICTBEHHBIX HAyK
2 Hcropus pa3BUTHA MHKpO- n N n
Ouonoruu
Dopma KOHTPOJIst YCTHBIH 0npoc BOIIPOCHI K 3a4ETy
1Mopomorus u cuctema- 20 2 10 8 20 2 2 16 IK-1
THKa MUKPOOpraHu3mMoB /2 | 1 ®opmbl U pa3mepbl Gakre- + + + + + +
Mopdonorns u cucrema- puit
THKa MUKPOOPTraHU3MOB 2 Crpoenue OaxkTepHaIbHOU + + + +
KIICTKU
3 Iluka pa3BUTHSA MPOKApUO- + + + + +
THUYECKOH KJIETKH: POCT, Jelie-
HHE, CIopooOpa3oBaHUE, JBU-
JKEHHE.
4 YpTpaMHUKpOOBI + + + +
5 Mukorimsmbl,  L-hopmsl + + + +
MUKPOOOB, PUKKETCHH
6 OCHOBHbIE NMPUHLHUIBI KJIac- + + + + +
cudukanun OakTepui
dopma KOHTPOJIs KOJUIOKBUYM, YCTHBIH 01poc, MpoOIeMHO-
po0JIeMHO-TIOUCKOBasl paboTa MOUCKOBasi paboTa
2 ®u3NoNOrHs U TeHeTHKa 10 2 4 4 10 2 - 8 K-1
MHKpoOoB / 3 ObmeH Be- 1 Xumuueckuil cocTaB MHK- + + + )




LIECTB MUKPOOOB (MeTa00- | pOOHBIX KJIETOK
JIU3M) 2 @epMeHTbl MHKPOOpraHH3- + + +
MOB H HX POIb B JKH3HEIEs-
TEIIBHOCTH KJIETOK
3 Iluranue Mukpo6oB (aHabo- + + + +
s3M). Tunsl nutanus
4 Jlpixanue MUKpoOOB (KaTa- + + + +
Oosm3m). TUIbI AbIXaHHUS
dopma KOHTpOIIS YCTHBII onpoc, mpooIeMHo- BOMPOCHI K 3a4ETy
TIOMCKOBasi paboTa
2 ®duznonorus U reHeTHKa 8 2 4 2 8 - - 8 TIK-1
MHKpO0OOB / 4 Brusinue 1 Bmusane ¢u3ndeckux u Xu- + + + +
(bakTOpoB BHELIHEH cpelibl | MHYECKHX (HAKTOPOB BHEIIHEH
Ha pa3BUTHE MHUKPOOpra- Ccpe/ibl Ha MUKPOOPTaHH3MbI
HU3MOB. ['eHeTHKa MUKpO- | 2 [ToHSATHE O HACIIEACTBEHHOCTH U + + +
608 M3MEHYHBOCTH MHKPOOOB
3 VI3MEHYMBOCTb MHKpOOpra- + + +
HM3MOB U €¢ BUJIBI
4 TlpaKTHYeCKOe HCTIOE30BaHIE + + +
TeHCTHKH MHKPOOOB
dopma KOHTpOIIS KOJITOKBUYM, BOIPOCEHI K 3a4eTy
npo0JIeMHO-TTIOUCKOBasl paboTa
3 YyacTue MUKpPOOpraHu3- 12 2 6 4 12 1 2 9 TIK-1
MOB B IPEBpAIICHUH Be- 1 3HaueHme KpyroBopoTa yr- + + + +
IIECTB ¥ SHEPIUH B OUO- JIepo/ia B IpUpoze
coepe / 5 [pesparieHne 2 CrmproBoe OpoXKeHHUE, ero BO3- + + + + +
MHKPOOPraHU3MaMH CO- Oy/IMTEIN 1 3HAYEHKE NPOLIECCca
€IMHEeHUH yrieposa 3 MoJIOYHOKHCIIOE OpOKEHHE, + + + + + +
€ro pa3HOBHIHOCTH U HCIIOJIb-
30BaHNE B IPAKTUKE
4 MacnsiHOKHCIIOE OpOoJKeHHe, + + + + + +
€ro pasHOBUIHOCTH U IPAKTH-
YecKoe 3HauCHHe

Dopma KOHTPOJIst

YCTHBIN OMPOC, MPOOIEMHO-

YCTHBIH 0npoc, NpoOIeMHO-




MOMCKOBast paboTa

MIOUCKOBasi paboTa

3 YyacTHe MHKPOOPraHH3- 10 2 4 4 10 1 2 7 TIK-1
MOB B IIPEBPAILEHUN Be- 1 Kpyrosopot a3ora B npupoje + + + +
IECTB ¥ SHEPTUH B OHO- 2 AvmoHnuKarms  OGeIKOBBIX + + + + + +
cepe / 6 Ipespaienve BELIECTB M MOYEBHHBI
MHUKPOOpPraHu3MaMH CO- 3 Hpo]_[ecc Hmpnq)m(aum U €ro + + + + + +
eIMHCHMH a30Ta BOSGy,HHTC A
4 Bo30yaurenu mporecca ICHAT- + + + + + +
pubuKaIm
5 3HaueHne  OHMONOrMYECKOU + + + + + +
(uKcarmu a3ota, a30THHKCATOPBI
CHMOMOTHYECKHE M CBOOOIHO-
JKUBYIIIHC
dopma KOHTPOJIsS YCTHBIH onpoc, YCTHBIH 01poc, MpoOIeMHO-
npo0JIeMHO-TIOUCKOBasl paboTa MOUCKOBasi paboTa
3 YuacTe MHKPOOPraHH3- 8 2 2 4 8 - 2 6 TIK-1
MOB B IIPCBPAILCHUH BE- 1 TlpeBpamenne dQocdopa B + + + + +
IIECTB ¥ SHEPTUH B OUO- MIPUPOJIE.
coepe / 7 [Ipespaenue 2 Tlpoueccsl cynbodukanmm + + + + +
MHKPOOPraHU3MaMH CO- u necyiabhoduKanuy, ux BO3-
enunenuit pochopa, ceprl | OyauTenn
ukenesa B pupoe. CuH- | 3 OkuciieHHe W BOCCTAHOBJIC- + + + + +
TE€3 MUKpOOpraHnu3MaMu HHE JKeJie3a B IPUpojie
OMOJIOTNYECKH aKTHBHBIX
BCIIICCTB 4 CuHTE3 MHUKPOOpPraHU3MaMu + + +
OMOIOrNYECKH AKTUBHBIX Be-
[IECTB: BUTAMHUHOB, aHTHOWO-
THKOB, PEryJIITOPOB POCTA
Dopma KOHTpOIIS KOJTOKBUYM BOIPOCEHI K 3a4eTy
4 CenbCKOXO3AHCTBEHHAS 13 2 2 9 13 - - 13 TIK-1
mukpobuonorus / 8 Porb 1 Pa3Burtue B3IJISIIOB YUEHBIX + + +
MHKPOOPraHU3MOB B pOp- | HA poJib MHKPOGOB B 00paso-
MHPOBaHHUH MOYBBI U CO- BaHHUM MOYBBI
3aHHU €€ TIII0JOPOAHs 2 ®akTophl cpejibl, onpeaess- + + +




oupe  (OPMUPOBAHUE MHK-
pOoOHBIX acconuaun

3 MukpoopraHusMBl  TI0YB + + + +
Pa3INYHBIX THUIIOB
4 Haxomnenue rymyca u ¢Gop- + + +
MHPOBaHUE CTPYKTYpPbI IOYBBI
Dopma KOHTPOJIst YCTHBIHI O1poc BOIPOCHI K 3a4ETy
4 CenbCKOX034HCTBEHHAS 13 2 2 9 13 - - 13
MukpoGuosnorus /9 Bsau- | 1 Xapakrep B3auMOOTHOLIIE- + + + TIK-1
MOOTHOIIEHHE MUKPOOOB HHUI MEX/y MHKPOOpraHH3Ma-
MEXKIy cOO0H U pacTeHUSA- | MU
MH 2 Pusocdepnas Mukpodiopa + +
3 Mukopu3a pacTeHuit + +
4 DmuadurtHas mMukpodopa u + +
ee cocTaB
Dopma KOHTPOIISt YCTHBIH 0Ipoc BOIIPOCHI K 3a4eTy
4 CenbCKOXO3HCTBEHHAS 10 2 8 10 - - 10 TIK-1
mukpobuonorust / 10 Muk- | 1 MukpoGuonorayeckue mpo- + + +
POOHOIIOrHs KOPMOB LeCChl, MPOHCXOIIINe IIpU
CYIIIKE KOPMOB
2 CeHa)XUpOBaHUE KOPMOB + + +
3 CunocoBaHue KOpMOB + + +
4 Kopma MuKpoOHOTO mpomc- + + +
XOXKJICHHS
Dopma KOHTpOIIS BOIPOCEHI K 3a4eTy BOIPOCEHI K 3a4eTy
IIpomexyTrounas arrecTa- 3a4eT 3a4eT IK-1
st
Aynutopubix u CPC 108 20 34 54 104 6 8 90
Ok3ameH
3auer 4
Bceero 108 108




5 Oo6pa3oBaTesibHbIE TEXHOJIOTUN

C nenbto obecreueHus pa3BUTHs y 00y4arolerocs HaBbIKOB KOMaHHOUM pabo-
ThI, MEXJIMYHOCTHOW KOMMYHHUKAIIUH, TMPUHATHS PEIICHUN, JTUACPCKUX KAadecTB, B
cootBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HanparneHuto noarotoBku 35.03.03
ATpOXUMUS ¥ arporoYBOBEICHUE PeaTU3aiysl KOMIETCHTHOCTHOTO TI0JIX0/1a TIPEIy-
CMaTPHUBAET MIMPOKOE MCITOIH30BAaHNE B 00pa30BaTEIHHOW NEATCILHOCTH aKTHBHBIX
Y WHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHH (BKJIIOYAs MPU HEOOXOIUMOCTH TIPO-
BEJICHUE WHTEPAKTUBHBIX JICKIMM, aHAIW3 CUTyalluid U WUMUTAIMOHHBIX MOJEJIEH,
Mperno/iaBaHue TUCUUILIUH (Moyliel) B (opMe KypcoB, COCTaBICHHBIX Ha OCHOBE
pE3yNbTaTOB HAYYHBIX UCCIEOBAaHUM, TIPOBOJUMBIX AKajieMUeH, B TOM YHUCIIE C yye-
TOM PETHOHAJIBHBIX OCOOEHHOCTEHN MpodheCcCHOHANBHON ACSTEIbHOCTU BhIITYCKHUKOB
U notpedHocTel paboTonareneil) B COUETaHUM C BHEAYIUTOPHOU pabOTOM C LEbIO
dbopmupoBaHUs U pa3BUTHS NPO(EeCCUOHATBHBIX HABBIKOB 00YYarOIIUXCSl.

Hcnonb3yembie B y4eOHOM IpOIecce MHTEPAKTUBHBIC M aKTUBHBIE 00pa30-
BaTeJIbHbIE TEXHOJIOTUU
Howmep
IIPAKTUYECKUE (CEMHU- Bcero
TEMBI JEKIUU nabopaTopHbIe 3aHATH
HapCKHe) 3aHATUS
¢dopma 4achl dopma 4achl ¢dbopma 4achl
1
- pobIeMHO-
2 - 2 MTOMCKOBasI 6 8
P paboTta
JeKIUs- poGJIeMHO-
3 MIPE3CHTALINS 2 MTOUCKOBAs 2 4
pabora
JCKITHUSI- po0JIeMHO-
4 Mpe3eHTalUs 2 IOUCKOBas 2 4
pabora
pazbop
JEKIHS-
5 H 2 KOHKPETHBIX 2 4
npe3eHTalus .
CUTYaIuit
[ pobIEeMHO-
6 2 ITOMCKOBAst 2 4
pe3eHTalHs
pabota
Nroro B wacax (% k o0miemMy KOJWYECTBY ayJTUTOPHBIX YaCOB) 24 (44%)

6 YueOHO-MeTOAUYecKOe U HH(POPMAIITMOHHOE o0ecniedeHue TUCIMITIMHBI
a) mepeueHb OCHOBHOM JIMTEPATypPbl, HECOOXOIUMOM IS OCBOCHUS TUCIIUIUIAHEI:
1. Mukpobuonorusi: Yueonuk aig arporexsosoroB / Cugopenko O. /l., bopu-

cenko E. I'., BaubkoBa A. A., Boiino JI. 1. - M.: HULl UH®PA-M, 2015. -

286

C..

(Briciiee

oOpa3zoBaHue:

http://znanium.com/bookread2.php?book=456113.

0) repeveHb JIONOJHUTEIBLHOM JIUTEPaTyphl

bakanaBpuar) //

2. EmnieB B.T. Mukpobuomnorust / B.T. Emues, E.H. Mumycrun. — M.: Kosoc,

199

3.-383c.




3. [MaBnoBuu C.A. MuxkpoOuOJIOTHsSI C BUPYCOJOTHEH W MMMYHOJIOTHEH [Dek-
TpoHHBIM pecypc] : yueO. mocobue / C.A. IlaBnoBuu. — 3-e u3a., uchop. -
MUuHCK: Bri. IIK., 2013. - 799 C.
//http://znanium.com/catalog.php?bookinfo=508936

4.T'panoBa H.b. JlaGopaTtopHblii mpakTUKyM mo oO0miedt MukpoOuosoruu /
H.b. I'panoBa, E.C. babycenko, U.b. 'opuoBa. — M.: JleJIu npunt, 2004.
— 144 c.

5. Tenmep E.3. u ap. Ilpaktukym no mukpoouosoruu / E.3. Tenmnep, B.K. uns-
HukoBa, ['.U. Tlepesep3eBa. — M.: Konoc, 1993. — 239 c.

B) MepeueHb Y4eOHO-METOAUYECKOTO OOCCIEUCHHs ISl CAMOCTOSITEIIbHOW pPabOThI
OOyJaroIIMXCS M0 AUCIUILINHE
1 TloctoBanoB A.A. [louBeHHass MHUKpPOOMOJOTHS: METOJUYECKHE YKa3aHHUS K
camocToATenpHOMY u3ydeHuro. — Kypran: M3a-so Kypranckoii 'CXA, 2019. —
30c.
2 IloctoBanmoB A.A. IlouBeHHass MHUKPOOHMOJOTHS: METOIUYECKHE YKa3aHHUS K

BBITIOJIHEHUIO J1abopaTopHO-TIpakTHUecKuX 3aHatuil. — M3n-Bo Kypranckoii
I'CXA, 2019.-40c

I') IepeueHb pecypcoB HHPOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn « HTepHeT»:
1. http://www.viniti.ru/ - BcepocCHHCKHII MHCTUTYT HAy4YHOM M TEXHUYECKOU
uHpopmanuu Poccuiickoit Akanemun Hayk;
2. https://elibrary.ru/ - Hay4Has 3J1€eKTpOHHAsE OMOINOTEKA;
3. https://gamaleya.ru

1) TepedeHb MH(POPMAIMOHHBIX TEXHOJIOTHH, MCIOJIb3YEMbIX IPU OCYIIECTBICHUN
o0pa3oBaTeIpHOTO TpoIlecca IO TUCHUILIMHE, BKJIOYAs IEPEUYCHb MPOTrPaMMHOTO
oOecrieueHust 1 HHGHOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

nH(OPMAIMOHHBIC CIIPAaBOYHBIC W ITOMCKOBBIE cHCTeMbl: Rambler, fndex,
Google.

Microsoft Win Starter 7 Russian Academic OPEN1 License No Level, Mi-
crosoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No
Level
Jluten3usa:  Microsoft Open License. ABTOpCKMII  HOMEp  JIMIICH3HMATA:
66320978ZZE1202. Homep nunienzuu 46484918. Jlata Beimaun: 05.02.2010 r.

7 MaTepHaJIbHO-TeXHH‘IeCKOB o0ecrneyeHue TUCHUIIINHBI

HaunMenoBanue cnenuajJbHBIX I0-
MelleHU U MoMelleHu 1151 caMo-
CTOSATEJIbHOM PadoThl

OcHaIIEeHHOCTH CEeNHAJTbHBIX MOMEIEeHUH U MOMeIleHU I 1JI51 CaMOCTo-
AAITeJIbHON padoThI

VYuebHnast ayanTopust A nposeaeHus | CrennanusupoBaHHAs MeOelb: ydeOHast JOCKa, CTOI M CTYJ IPETIoaBaTels,
3aHATHH JICKIMOHHOTO THIIA, ayAUTO- | [OCaJOYHble MecTa Ui cTyAeHToB. Habop aeMoHCTpaloHHOro 0dopyroBa-
pust Ne 212, xopmyc arpodaka HUS C BO3MOXHOCTBIO MCIOJB30BaHMSA MyIbTHMenua: npoektop SANYO
Projector PLC-SU70; craumonapHslii 5kpaH; HeTOyK Acer AOD260

Vuebunas ayauTopus i TPpOBCACHUS CHCHI/IEU'II/BI/IpOBaHHaﬂ MeOeb: yqeGHaﬂ JA0CKa, CTOJ U CTYJI IperioaaBaTei,
3aHATHI CCMHUHApPCKOro TUIla, Ipyn- | NOCaA0OYHbIC MECTa HJIA CTYJICHTOB. 10 MUKPOCKOIIOB MI/IKMGL[—l; 4 MUKPO-
NOBBIX U MHAWBUAYAJbHBIX KOHCYJb- | CKOIIa BI/IOJ’IaM; na60paT0pHLIe CTOJIbI; TCPMOCTATHI; almapar KpOTOBa; To-




TalUid, TEKYIIero KOHTPOJS U Mpo-
MEXYTOUHOM aTTecTaluu, jabopaTo-
pust MUKpoOuonorun, ayautopus Ne
320, xopmyc arpodaxa

Mmorenuzarop MIIB-302, Jlabopatopusiii BetpsixuBarens BY-4, Cron s
TUTPOBAHUS, BRITSDKHOHN IIKa(; CIUPTOBKU

YyeOHasg ayaAuTOpHs Ui IPOBEACHUSA
3aHATHH CEMHUHApPCKOTO THIA, TPYT-
MOBBIX W WHAMBHAYANbHBIX KOHCYJIb-
TaIuid, TEKyIero KOHTPOIS M Ipo-
MEXYTOYHOM aTTeCTallnH, J1abopaTo-
pUsl MHKPOOHMOJIOTHYECKUX HCCIIE0-
BaHui, aynurtopusi Ne 324, xopmyc
arpodaka

Crienpanu3upoBaHHas MeOenb: yueOHast J0CcKa, CTOM U CTYJ MPETNoaBaTels,
MOCaJ0YHbIC MECTa I CTyAeHTOB. JlaGoparopHoe 00OpyHOBaHHE: BECHI;
BeCOBOI‘/'I CTOJI, MI/IKpOCKOl'[LI, Mar"HuTHas MclIaJjka, TepMOCTaTLI; MHUK-
POBCTpsIXUBATEIH; OOKC, HA0OOP KPacHUTEJICH U PEaKTUBOB; YHUCTHIC KYJIbTYPHI
MHUKPOOPTaHM3MOB; XOJIOIUIIbHUK; HATIISAHBINA MaTepHa

ITomemienue I caMOCTOSTEILHOM
paboThl 00yUYaIOMMXCS, KOMITBIOTEP-
HBIA KJace, ayauropust Ne 204, xop-

myc arpogaka

Crermanm3upoBaHHas MeOelb: yaeOHas T0CKa, TI0CaI0YHBIe MecTa Ui CTY-
neHtoB. KoMmbploTepHas TeXHHKa ¢ TOAKIIOYCHHEM K ceTH «lHTepHeT»
(OBC  «Znanium.com», OBC «AgriLiby, Hayunas Oubmmorexa «eLI-
BRARY.RU») u obecnieueHreM JOCTYyIa B AJICKTPOHHYIO 00pa30BaTECIbHYIO
cpeny AkajieMuu.

Tlomemenne 1t caMOCTOSITEILHOM
paboThl 00yYarOIIUXCs, YHTATbHBIN
3a; OnOnuoTeku, kabuuer Ne 216,
TJIABHBIN KOPITYC

CnenmanusupoBaHHas MeOelb: yueOHast 10cKa, MOCaJ0YHbIe MECTa JUIsl CTY-
JeHToB. KoMmbloTepHas TEXHHKa C MOJKIIOYEHHEeM K ceTh «lHTepHeT»
(OBC  «Znanium.com», DOBC  «AgriLib», Hayunas Oubanoreka
«eLYBRARY.RU») n obecrieueHremM jgoctyna B 3JIEKTPOHHYIO 00pa3oBa-
TenbHYIO0 cpeny Axagemun. CrienanbHas yaeOHas, yaeOHO-MeTonIecKas u
Hay4Hasl JUTeparypa

[Tomemnienne 11 XpaHeHUS W IPOQU-
JAKTUYIECKOTO O00CITy>KMBaHUs y4eOl-
HOTO 00OpymoBaHMSA, ayauTopust Ne
323, kopmyc arpodaxa

Crienmanu3upoBanHas MeOenb: cToll u cTyd. JlaboparopHoe 06opya0BaHUE:
crepunuzatop BK-10; cymmneHble mKadsl; ITUCTHILUIATOP; JTabopaTopHas
MellIajKa; TOMOTEHU3aTOp; IEKTpUYecKas IIINTa; JadopaTopHas mocyaa

[Tomemenune 1yist XpaneHus 1 npodu-
JAKTUYECKOT0 00CITyKUBaHUS y4eO-
HOro oOOopymoBaHms, KaOwHeT No
110a, rmaBHbII KOpIyC

CneumnanusupoBanHas meOeinb: cresuiaxu. Cepsep IntelXeonES5620, Intel-
Pentium 4 - 7 w, IntelCore 2 QuadQ 6600 — 3 it

8 OueHouHble cpeacTBa 1JA MPOBeJeHUS MPOMEXKYTOYHON aTTeCTAIMU
oOyuarwmmxcs no gucuuniante (Ilpuioxenue 1)

9 MeToanueckue yKa3aHusl JJisi 00y4aloIIMXCsA M0 OCBOGHHIO AHCUMILIH-

HbI (MO1YJIA)

[InanupoBaHue U opraHu3alysl BpeMEHHU, HEOOXOIUMOI0 Ha OCBOCHUE JUCIU-
winHbel (Moayinsi), npeaycMmarpuBaercss GI'OC u y4yeOHBIM TUTAHOM JUCUUIUIMHBI.
O0BEM YyacoB U BUBI yUeOHOM paboThl 1O popmMaM OOy4YEHHUS pacHpeiesieHbl B pa-
Oouelt mporpaMme TUCIUTIIUHEL B 1M.4.2.

9.1 YueOHO-MeTOANYECKOE O00ecniedeHre ayIMTOPHbIX 3aHATHH
[To muctunmHe «IlouBeHHass MUKPOOHOIOTHS 00pa30BaTEIbHON MPOTPaM-

MO IpeyCMOTPEHO MPOBEACHUE CIEAYIOINX 3aHIATUN: JIEKINH, J1a00paToOpHbIe pa-
OOThl, MHAMBUIyaJIbHbIE W TPYIIOBbIE KOHCYJbTAallMU, CaMOCTOsTEIbHas padoTa
00yJaroImmxcs.

Jlexuuu npeaycMaTpUBarOT MPEUMYILECTBEHHO nepenavy yueOHol nHdopma-
LMY TpernojaBaTeieM 00yJyaromuMes. 3aHsITHs JIEKIIMOHHOTO THUIA BKJIKOYAIOT B Ce-
0s1 JIeKUUHA BBOJHBIC, YCTAHOBOYHBIE (110 3a04HOM (popme 00y4yeHus), OpJIMHAPHBIE,
0030pHbIEC, 3aKIIOUUTEIIbHBIE.

Ha nexuusax ucnoJib3yroTcsl CIEeAyIOIUe NHTEPAKTUBHBIE U AKTUBHBIE (POPMBI
Y METO/1bl OOYYEHHMSI: PE3EHTALUH, JIEKIIUH C 3JIEMEHTaMU Oece/lbl U TUCKYCCHH.



KoncnektupoBanue JeKIUi — CI0XKHBIA BUJ BYy30BCKOW ayJUTOPHOU paboOThI,
MPEANOoJaraloiiii UHTEHCUBHYIO YMCTBEHHYIO JE€ATEIbHOCTh CTyleHTa. KoHcHekT
ABJISIETCS TIOJIE3HBIM TOT/A, KOTJIa 3alIMCAaHO CaMO€ CYILIECTBEHHOE M C/IeJIaHO ATO ca-
MuUM oOyyarommMcsa. He Hamo cTtpeMuTbes 3anucaTh AOCIOBHO BCHO JIEKLHMIO. Takoe
«KOHCHEKTUPOBAHUE» MPHUHOCUT OOJIbllIe Bpena, yeM Mojb3bl. LlenecooOpa3Ho BHa-
yaJjie MOHATh OCHOBHYIO MBICIIb, U3JIaraeMylo JIEKTOPOM, a 3aTeM 3amnucath ee. JKena-
TEJIbHO 3alMCh OCYLIECTBISATh HA OJTHOM CTpaHUIIE JTUCTA WM OCTaBJIsAsA MOJs, HA KO-
TOPBIX TO3HEE, IPU CAMOCTOATENIBbHON paboTe ¢ KOHCIEKTOM, MOXHO CHENaTh J10-
MTOJTHUTEIbHBIE 3aMMCH, OTMETUThH HEMTOHSATHBIE MECTA.

KoHcnekT nekuuu Jnydine HoJapasfeisaTh Ha IyHKTbI, COOJIOJasi KPacHYIO
CTPOKY. DTOMY B OO0JIBIION cTeNeHH OyAyT ClOCOOCTBOBATH BOMPOCHI IJIaHa JIEKIUH,
npeaiokeHHble npenoaaBaTessiMm. Crieayer oOpaiiarh BHUMaHUE Ha aKIEHThI, BBIBO-
IIbl, KOTOPBIE JIeJIAeT JIEKTOP, OTMeuas HauboJjee BaKHbIE MOMEHTHI B JIEKIIMOHHOM
MaTepHuale 3aMEYaHUsIMH «BAKHO», «XOPOLIO 3alIOMHUTHY» U T.I. MOKHO JenaTh 3TO
Y C ITOMOILBIO PAa3HOLBETHBIX MAapKEPOB WM PYYEK, MOJUEPKUBAsi TEPMUHBI U ONpe-
JCJICHMUSL.

[{enecooOpa3Ho pa3paboTath COOCTBEHHYIO CHCTEMY COKpallleHul, abobpeBua-
Typ ¥ cuMBOJIOB. OJTHAKO MpHU AajbHelIeld padoTe ¢ KOHCIEKTOM CHUMBOJIbI JIy4Ile
3aMEHUTH OOBIYHBIMH CJIOBAMM JUIsl OBICTPOTO 3pUTENIBHOIO BOCTIPUSATHUS TEKCTA.

Paborass Hajm KOHCHEKTOM JIeKLUH, Bcerga HEOOXOIUMO HCIOJIb30BaTh HE
TOJIbKO YYEOHHMK, HO W Ty JUTEPATYpY, KOTOPYIO IOMOJHUTEIBHO PEKOMEHI0BAI
nektop. iIMeHHo Takasi cepbe3Hasi, KpOoInoTinBasi padoTa ¢ JIEKIIMOHHBIM MaTepUuaioM
MO3BOJIUT IITyOOKO OBJIAJIETh TEOPETUYECKUM MATEPUATIOM.

JlabGopaTopHbIe 3aHATUS IPOBOAATCA ISl YIITyOJIE€HHOTO U3yUYEHHUsI CTYAEHTaMU
ONPEJEICHHBIX TEM, 3aKPEIUICHUS W IMPOBEPKU IOJYYEHHBIX 3HAHUW, OBIAJCHUS
HaBBIKAMHM CAMOCTOSITEIbHOW PadOThl, MyOJIMYHBIX BBICTYIUICHUA W BEIEHUS IOJIe-
MHKHU.

[ToaroToBka Kk 1a0OpPaTOPHOMY 3aHSATHUIO HAUYUHAETCS O3HAKOMIIEHHEM C €ro
IJIAHOM IO COOTBETCTBYIOIICH Teme, BpeMEHEM, OTBEICHHBIM Ha JaHHYIO paloTy,
IIEpEYHEM PEKOMEHIOBAHHOM JINTEPATYpPBI. 3aTEM CJEAYET IJIaBHBIN 3Tal MOArOTOB-
KM K 3aHSITHIO: 00y4aloluecs: B COOTBETCTBUHU C IIJIAHOM JIa00OpaTOpHOU paboThI U3y-
YaroT COOTBETCTBYIOIINE UCTOYHUKH.

B Hauane 3aHsITHS TPOBOJIUTCS YCTHBIA OMPOC 1O MpoiaeHHoN Teme. JIabopa-
TOpHBIE pabOThI MPEyCMaTPUBAIOT BHINOJHEHHE 3aJaHU 10 Y3JI0BBIM U Haubosee
BOXHBIM TeMaM y4eOHOW mporpammbl. B Xoae ux mpoBeneHus o0ydarouuics moj
PYKOBOJICTBOM IIPEIOAABATEINSI BBINOJIHAET 33IaHNs U 3aKPEIUISET JEKINOHHBIN Ma-
Tepuan mno udydyaeMon teme. OH yuutcs paboTaTh C paCTUTENBHBIM U (PUTOMATOTCH-
HBIM MaTEPHUAJIOM, TIPOBOJUTH OMKMCAHUE PACTUTEIBHBIX U (PUTOMATOTEHHBIX OOBEK-
TOB; AHAJIM3UPYET PEe3yNbTAaThl MPOBEAEHHBIX OIBITOB; BBINOJHAET HEOOXOIUMbIE
pacyeTsl, eJaeT BbIBOJBI MpU paboTe C MOYBOM pacTEHUSMH, a TAKKe MPUOOpEeTaeT
HaBBIKM PabOThl CO CIEHHATBHBIM O0OpPYJAOBAHMEM, XMMUYECKUMU PEAKTUBAMU U
MOCYIOH.

JlaGopatopHoe 3aHSTHE SIBISETCS IEHCTBEHHBIM CPEJICTBOM YCBOEHHS Kypca
«ITouBeHHass MukpoOuonorus». Ilo3Tomy CTyA€HTHI, MOJTYYUBLIME HA 3aHATUHU He-
YIIOBJIETBOPUTEIIbHYIO OLIEHKY, @ TaK)Xe MPOMYCTUBIIME €ro Mo 00N NpUYHHE,



00s13aHBI OTPabOTATh BO3HUKIIHE 330JKEHHOCTH. 10 uTOram 1abopaTOpHBIX 3aHsI-
TUM 00y4JaroUIUCS MOJydaeT AOMYCK K 3a4eTy.

Jlnst opranuzanuu padoThl O MOJATOTOBKE CTYJIEHTOB K JIA0OpAaTOpPHBIM paboTam
npenojiaBarenieM pazpaboTaHbl CIEAYIONINE METOUYECKUE YKA3aAHUS:

[ToctoBanoB A.A. [louBeHHass MUKPOOHOJIOTHUSA: METOJUYECKUE YKA3AHUS K Bbl-
MOJIHEHUIO JlabopaTopHO-TipakThueckux 3aHsatuil. — M3n-Bo Kypranckoin ['CXA,
2019.-40c.

9.2 Metoauyeckune YKa3aHUA M0 OPraHU3alMU CAMOCTOSITeIbHOI padoThI CTYy-
JAEHTOB

CamocrosiTenbHas paboTa siBisieTcs: 6oJee NPOAYKTUBHOM U 3(dEKTUBHOM, eciiu
MPaBUJILHO MCIONB3YIOTCS KOHCYyJIbTauu. KoHcynbranus — onHa u3 gopm yuebHoM
pabotel. OHa MpeaHa3HayYeHa JIJIsl OKa3aHUs MOMOIIU CTYJIEHTaM B PEIICHUH BOIPO-
COB, KOTOpPBHIE MOTYT BO3HUKHYTb B ITPOLIECCE CAMOCTOSTEIHHONU PabOTHI.

CamocrosTenbHas paboTa CTyI€HTOB BKJIIOYAeT B ce0s MOATOTOBKY JOKJIA/I0B,
pasnu4HbIX Tipe3eHTanui. [Ipu camocrosTenpHOM paboTe 00JIbIIIOE BHUMAHUE HYKHO
yaensaTh paboTe ¢ NepPBOMCTOYHUKAMU, JOMOJHUTEIBHON JTUTEpaTypoid, yueOHO J1u-
TEepaTypOMu.

CamocTosiTenbHas paboTa CTyIEHTOB OOBIYHO CKJIAJbIBACTCSA U3 HECKOJIBKHX CO-
CTaBJISIOLIUX:

- paboTa ¢ TekcTamMH: y4eOHMKAMHM, HOPMATUBHBIMU MaTepuaiamu, AOINOIHU-
TEJIbHOU JIUTEpPaTypoil, B TOM YHCIIE MaTepuajlaMl UHTEPHETa, a TaKkxke NMpopadboTka
KOHCIICKTOB JICKIIU;

- HarMcaHe JTOKJIaI0B, COCTaBJICHUE TpaduKOB, TAOIHII, CXEM;

- y4actue B paboTe CEeMHHApPOB, CTYJACHUECKUX HAYUHBIX KOH(PEPEHIUH, OIUM-
nuaJ;

- IOJITOTOBKA K 3a4€Ty HEMOCPEACTBEHHO IE€PE]l HUMH.

3adet — opMa NMpoOBEPKU 3HAHUHN CTYACHTOB IO U3ydaeMoMy Kypcy. OH 1o3Bo-
JsieT 0000UIUTh U YIITYOUTh MOJTYYEHHbIE 3HaHUSI, CACTEMATU3UPOBATh U CTPYKTYPH-
poBath uX. ['0OTOBSCH K 3a4eTy, CTYAEHT JOJDKEH €II€ pa3 MPOCMOTPETh MATEPHUAIIBI
JIEKIIMOHHBIX ¥ Ja00PaTOPHBIX 3aHATU, TOBTOPUTH KIIIOUEBBIE TEPMHUHBI U TTOHSTHS.
JUJisi ycrenrHoro mOBTOPEHUSI paHee M3YYeHHOro maTepualia MOXKHO HCIOJIb30BaTh
CXEMBbI U TaOJIMILIbI, TO3BOJIAIOIINE CUCTEMATU3UPOBATH JTAHHBIE.

3a Mecsll 10 TPOBEACHUS 3a4eTa MpernojaBaTesib cOOOIIaeT CTyIeHTaM BOIpPO-
Chl, BRBIHECEHHBIE JUIsl 00CYK/I€HUSI HAa MPOMEXKYTOYHON aTTECTALUH.

Jljig opraHu3anmy camMOCTOSITENIbHOW paboThl CTYJIEHTOB MO OCBOEHHUIO JAMCIIH-
winHbl «[louBeHHass MUKPOOUONOTHUs» MpernojiaBaresieM pa3padoTaHbl CIEAYIOIINE
METOJAMYECKUE YKA3aHHUS:

[ToctoBanos A.A. IlouBeHHast MUKPOOMOJIOTHSA: METOAMYECKHE YKa3aHUs K ca-
MocTosTenbHOMY M3yueHnto. — Kypran: U3n-so Kypranckoi I'CXA, 2019. —30 c.



JIucT n3MeHeHuii B padoyeid nporpamme
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(xox u HaumenoBanue OITOIT)

[IpenonaBarens /A.A. TlocToBanos /

V3MeHeHus: yTBEP KICHbBI Ha 3acelaHuH Kadephl SKOJOTHUH M 3aIlUThI pacTe-
HUA « » 20 1. (mpotokoa Ne )

3aBenyromuii kadenpoit A.A. IloctoBanos




[Tpunoxenue 1
denepaibHOE TOCYAaAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEIKIECHUE BBICIIIETO
obpazoBaHust «KypraHnckasi rocy1apcTBeHHasl CEIbCKOXO35IHCTBEHHAs
akagemust umeHu T.C. ManbiieBay
Kadenpa Dxosoruu u 3amuThl pacTEHUMA

®OH/I OLUIEHOYHbBIX CPEACTB

I[TIOUBEHHAA MUKPOBHUOJIOTUA

Hanpagnenune noaroroBku— 35.03.03 Arpoxumusi v arpono4BOBEACHUE
HamnpasneHHocth nporpaMmsl (poduiib) — Arpo3KOI0Tus

KBanudukauus — bakanasp

JlecHUKOBO
2019



1 OO01He mMoI0KEHUS

1.1 ®oHI OLIEHOYHBIX CPEACTB MPEIHA3HAYEH JIJIsl OLIEHKU PE3YyJbTaTOB OCBOE-
HUS JUCHUIUIMHBL «[louBeHHAss MUKPOOHMOJIOTHS» OCHOBHOM 00pa3oBaTEILHOM IPO-
rpammbI35.03.03 ArpoxuMus U arpoOrOYBOBEICHUE.
1.2 B xone ocBoeHus nucuuiuinabl «[louBeHHass MUKPOOHOIOTHS HCIIOIb3Y-
I0OTCS CJICAYIOIIME BUJIbI KOHTPOJIS: TEKYIIMA KOHTPOJIb, MPOMEKYTOUYHAsI aTTecTa-

.

1.4 ®opmoil MPOMEKYTOUHOM aTTECTAMU MO aucuuiuinHe «[louBeHHass MUK-
POOHOJIOTHS SIBIISIETCS 3a4eT.

3 [lepeyeHb KOMIETEHIUI C YKa3aHUEM ATaIoOB MX (HOPMUPOBAHHS B MPOIIECCE
OCBOEHUS 00pa30BaTEIbLHON MPOrPAMMBI

HaumeHoBaHME OLIEHOYHOTO cpencTBa™*

Kon xon- .
KonTtpoaupyemsie pa3aensl, TEMbl JHC- oJpye- TEKyIIMH KOHTPOJIb
P uHHJI;I/IHiI* ’ : Tl\foi/i KI())}IIVI— TpOMEAYTOHAA
arrecrauusa
HETCHIMN oyHas Gopma 3a04Has popma
1 Mopdormorus u cUCTeMaTHKa MHK-
pOOTraHHU3MOB
1.1 BBenieHre B MUKPOOHOJIOTHEO IK-1 YCTHBIH ompoc BOIIPOCHI K 3a4eTy
1.2 Mopdosiorust ¥ CUCTEMaTHKa MHK- ITK-1 KOJUTOKBHYM, ITPOOIEM- YCTHBIA OMPOC, MPO-
POOPraHM3MOB HO-TIOUCKOBas paboTa 0JIEMHO-IIOMCKOBAs
pabota
2 OU3N0JI0rHs M TCHETHKA MUKPOOOB
2.3 OOMeH BemiecTB MUKPOOOB (MeTa- IK-1 YCTHBIH OIIPOC, IPO- BOIPOCHI K 3a4eTy
6OHI/I3M) 0JIEMHO-ITOMCKOBAst pa-
6oTta
2.4 Bnusare ($akTOpOB BHEIIHEH cpe- IK-1 KOJUTOKBHYM, TIPOOIIEM- BOIIPOCHI K 3a4€Ty
bl Ha pa3sBUTHE MHUKPOOPIaHU3MOB. HO-TIONCKOBAst paboTa
I'eneTnka MUKPOOOB
3 VYyacTHe MHKpOOPTaHW3MOB B TIpe-
BpaIlleHUH BEIIECTB M DHEPTruu B OWO-
cdepe
3.5 IlpeBpamieHne MHUKpoOOpraHU3Ma- YCTHBIIT O1poc, Tpo- YCTHBIIT O1pOC, TPo-
MM COEIMHEHHH yriIepoaa IK-1 0JIEMHO-TIOMCKOBAs pa- GIEMHO-TIONCKOBAsK 3a4eT
6ora pabota
3.6 IlpeBpamieHue MHKPOOpPraHU3MA- YCTHBIH OTPOC, IPO- YCTHBIH OTIPOC, IPO-
MU COCIMHCHUH a30Ta I1K-1 0JIEMHO-TIOMCKOBAst pa- GJIEMHO-IIOMCKOBAs
6ota pabota
3.7 IlpeBpalieHne MHUKpOOpraHH3Ma- KOJIIIOKBHYM BOIIPOCHI K 3a4ETy
MU coenHeHuH (ocdopa, cepbl U xe-
ne3a B npupoge. CHHTE3 MUKpoopra- IK-1
HU3MaM{d OHMOJIOTMYECKH aKTHBHBIX
BEIIIECTB
4 CenbCKOXO3IHCTBEHHAs! MHUKPOOHO-
JIOT st
4.8 Ponb MUKpPOOPraHU3MOB B ()OpMU- YCTHBIH OIPOC BOIIPOCHI K 3a4ETy
POBaHUU IOYBBI M CO3JAaHUMU €€ ILIO- IK-1
JIOpOTUst
4.9 BszauMooTHOIIEHHE MHUKPOOOB [K-1 YCTHBIA OMpoc BOIPOCHI K 3aUeTy
MEKIY cO00H U pacTeHUsIMU
4.10 MukpoOHOoJIOTHS KOPMOB TTK-1 BOTIPOCHI K 3a4ETy BOTIPOCHI K 3a4€Ty




3. TUIIOBBIE KOHTPOJIBHBIE 3AJIAHUSA
(HeoOXoaMMBIE )1 OLICHKW 3HAHUM, YMEHU, HABBIKOB U (MJIM) OIbITA JAEATEIbHOCTH,
XapaKkTepu3yoIue dTanbl GOpMUPOBAHUS KOMIIETEHIIUM B IIPoOlIecCCe OCBOEHUSI 00pa-
30BaTENIbHON MPOrpaMMbl)

3.1 OueHo4YHbIE CpeacTBa AJIs1 BXOAHOI0 KOHTPOJIS
Bxoano#t koHTpoJb o gucuuiuinae «llouBeHHass MUKPOOUOIOTHS HE MPOBO-
TATCSL.

3.2 OHEHOYHBIE CPEJACTBA J1JIs TEKYIIETI'O KOHTPOJIA

1 Mopdgosiorusi 1 CHCTEMATHKA MUKPOOPTaHU3MOB.
Tema 1 BBenenne B MUKPOOHOJIOTHIO
Texymuii KOHTPOJb MPOBOAUTCA B (hOPME YCTHOIO OMpOca BO BpeMsi MPOBeEe-
HUS 1a00paTOPHO-MPAKTUYECKOT0 3aHATHUS C LEJIbI0 OLEHKU 3HAaHUI 00y4aronInxcs.
[lepeueHb KOMNIETEHIINI, IPOBEPAEMBIX OLEHOYHBIM cpenctBom:  TTK-1
[Iepeyens BOMpOCOB /17151 MPOBENECHUS YCTHOTO OIIpoca
[TpeameT MUKPOOMOJIOTHH U €€ 3a/1aUu.
Mopdomnoruueckuii nepruoa B pa3BUTUU MUKPOOUOJIOTHH.
OU3N0NIOrNYeCKuit IEPUOJ] B MUKPOOHOJIOTHH.
3acnyru JI. [lactepa B pa3BUTHM MUKPOOHUOJIOTHYECKON HAYKH.
3acnyru pycckux ydeHbix (LlenkoBckoro, Bunorpaackoro, Omensinckoro, MBa-
HOBCKOTO0, KpacuibHHKOBA U JIp.) B pa3BUTHH MUKPOOUOJIOTHHU.
6  3nauenue padot P. Koxa, 1.11. MeunukoBa, M. beliepunka, C.H. Bunorpazacko-
r'0 B pa3BUTUU MUKPOOHMOJIOTHIECKON HAYKH.
7  MeToapl COBPEMEHHON MHKPOOMOJIOTMH: CBETOBAsi MHUKPOCKOIHUS - UCTOPUS
pPa3BUTHUSI, OCHOBHBIE MMOHATHS U IIpaBUiia pabOTHI CO CBETOBBIM MUKPOCKOIIOM.

DN B W~

OsxunaeMslii pezynpraT: OOydaromuecs A0KHBIL:

3HATh:
OMOJIOTHMI0O MHKpPOOPTaHU3MOB, MPEBpAIllEHUE MHKPOOPTaHU3MaMHU  Pa3IUYHBIX
coenunenuit (IIK-1).

yMeTb:
UCMOJIb30BaTh MHKPOOMOJIOTUYECKHE TEXHOJOTMM B NPAKTUKE MPOU3BOJCTBA U
nepepaboTKu cenbckoxo3siicTBeHHoU mpoaykuuu (ITK-1).

BJIA/I€Th:
METO/IaMH BBIJICNICHHUS KYJIbTYP MUKPOOPTaHU3MOB M BRIPAIIMBATH UX HA MUTATEIHHBIX
cpefax; METOJaMH JIaDOpaTOpHOro aHaiu3a oOpas3loB MOYB, PACTEHUH W MPOIYKLIHUU
pactenueBojicTBa (ITK-1).

1. MopdoJiorust ¥ cHCTEeMaTHKAa MUKPOOPTaHU3MOB.
Tema 2.1 llapoBuanbie popMbl MUKPOOOB. MUKPOCKOIL.
Tekymuii KOHTPOJIb TPOBOJAUTCS B (hOpME YCTHOTO OMPOca BO BpeMs MPOBeEJIe-
HUS JTa0OPATOPHO-TTPAKTUUECKOTO 3aHATHS C 1IEJIbIO OIIEHKHM 3HAaHUKN 00yJarOIInXCs.
[lepedyeHb KOMIIETEHIIMM, MPOBEPSAEMBIX OLIECHOUYHBIM cpeacTBom:  TTK-1



[lepedenn BOMPOCOB 1715t TPOBENCHUS YCTHOTO OIpoOca:
[lepeuncnuTe COCTaBHBIC YaCTH ONTHYECKOT'O MUKPOCKOIIA.
MexaHnyeckast 4aCTb MUKPOCKOIIA.
OOBEKTHUBBI MUKPOCKOIIBI, UX BUJIBI.
Ocob6enHocty paboThl ¢ UIMMEPCUOHHOM CUCTEMON MUKPOCKOTIA.
Haznauenne nMMepCMOHHOTO Macia.
HazoBute mapoBumnbie popmMbl MUKpoOopraHu3MoOB. OT 4ero 3aBUCHUT TPYIIH-
POBKa KOKKOB?

SAIN A il

Oxunaemblii pe3ynbrat: OOydaroniuecs: A0KHbL:

3HATH:
OMOJIOTHI0O MHUKPOOPTaHW3MOB, TIPEBPAIICHHE MHUKPOOPTaHU3MaMHU  Pa3IMYHBIX
coenunennit (ITK-1).

yMeTb:
MCIIOJIb30BaTh MUKPOOMOJIOTMUECKAE TEXHOJIOTMH B TPAKTUKE TPOW3BOJCTBA M
nepepaboTKu cenbckoxo3siicTBeHHoU mpoaykuun (I[TK-1).

BJIA/IETh:
METOJIAMH BBIJICIICHUS KYJIBTYP MHUKPOOPTaHU3MOB U BBIPAIIMBATh UX Ha MUTATEIBHBIX
cpenax; MeToJaMH JabopaToOpHOro aHaiM3a OOpaslloB IMOYB, PACTEHUN W TPOLYKIIMU
pactenueBojicTBa (ITK-1).

1. MopdgoJiorusi 1 CHCTEMATHKA MUKPOOPTraHU3MOB.
Tema 2.2 U3ydeHnune najno4KkoBUAHBIX (opM MUKPOOOB. CriocOOBI OKPACKH.
Oxkpacka no I'pamy.
Texymuii KOHTPOJb MPOBOIUTCA B (hOPME YCTHOTO OIMpOca BO BpeMsi MpOBeIe-
HUS 1a00PATOPHO-MPAKTUYECKOTO 3aHATHUS C LEIbI0 OLEHKU 3HAaHUI 00y4Yaronnxcs.
[IepeueHb KOMIIETEHIINI, IPOBEPSIEMBIX OLIEHOYHBIM cpeacTBoM:  TTK-1
[lepeyens BOpoOCOB [1J1s1 MPOBEAECHUS YCTHOTO OIpoca:
[lepeuncnure OCHOBHBIE TPYIIIBI KPACUTEIICH, IPUBEAUTE TIPUMEPHI.
[TopsimoK MPUTOTOBJICHUSI Ma3Ka.
C kakol 1esblo MPOBOJAT (PUKCALIUIO Ma3Ka?
CriocoObl OKpanmBaHusl.
CymHocTb okpacku 1o ['pamy.
[TanoukoBuHbIE (HOPMBI MUKPOOOB.

SN S

Oxunaemblii pe3yabtar: OOydaromuecs: JOJKHBI:

3HATH:
OMOJIOTUIO MHMKPOOPTaHU3MOB, TMPEBpallCHUE MHKPOOPTaHU3MaMU  Pa3IMYHbIX
coenuuenuit (ITK-1).

yMeThb:
MCIIOJIb30BaTh MUKPOOMOJIOTMYECKUE TEXHOJIOTMU B TMPAKTUKE IPOU3BOJCTBA M
nepepaboTku cenbckoxo3siicTBeHHoU nmpoaykuuu (I[1TK-1).

BJIA/IETh:



METOJIAMH BBIJICICHUS KYJIbTYP MUKPOOPTaHU3MOB U BBIPAIIMBATH WX HA MUTATEIHHBIX
cpenax; MeToJaMH JabopaToOpHOro aHaiM3a OOpa3lloB IMOYB, PACTEHUN U TPOLYKIIMU
pacrenueBojcTBa (I11K-1).

1. Mopdoaorus u cucTeMaTHKA MUKPOOPTraHU3MOB.
Tema 2.3 UccienoBanue MUKpPOOOB B ) KUBOM cOCTOSIHUM. HeraTuBHbIN c1oco0
okpacku. U3Burbie GpopMbl. AKTHHOMHIETHI.
Texyuuii KOHTPOJIb NPOBOJUTCS B POPME YCTHOTO OMPOCa BO BpeMsl IIPOBEIE-
HUS J1a00paTOPHO-MIPAKTUUECKOIO 3aHATHUS C LIEJIbIO OLICHKU 3HAHUI 00yJarouuxcs.
[lepedyeHb KOMIIETEHIMHI, IPOBEPSAEMBIX OLEHOYHBIM cpencTBoM:  TTK-1
IIepedeHnp BOIPOCOB JJIsl IPOBEIECHUS YCTHOTO OIpoca:
[lepeuncnure n3BUTHIE POPMBI MUKPOOOB.
PacckakuTe CyIHOCTh HETaTUBHOT'O CIIOCO0A OKpAIIMBaHMSL.
B kakux npernapaTtax M3y4aeTcsl NOJBHKHOCTbh MUKpoopranusmoB? Ilopsaox
UX MPUTOTOBJICHUS.
4. Ha kakue rpynmnsl JeiTcs OaKTepun MO PacloI0KEHHUIO )KT'yTUKOB?
Kakyto Mopdoaoruto uMeroT ak THHOMHULIEThI?

—
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Oxunaemblii pe3ynbTat: OOydaroniuecs: 10KHbL:

3HATD:
OMOJIOTHI0O MHKPOOPTaHW3MOB, TPEBpAIlCHHEe MHKPOOPTaHW3MaMHU  Pa3IMYHbIX
coenunennit (I1K-1).

yMeTh:
MCIOJIb30BaTh MUKPOOMOJIOTMYECKHUE TEXHOJIOTMU B TMPAKTUKE IPOM3BOJCTBA MU
nepepaboTKu cenbckoxo3siicTBeHHon mpoaykiun (ITK-1).

BJIA/1€Th:
METOJIaMH BBIJICIEHUS! KYJIbTYP MUKPOOPIaHU3MOB U BBIPAILIMBATh UX HA MUTATEIbHBIX
cpelax; MeToJaMH JabOpaTOpHOro aHaliv3a OOpaslloB IMOYB, PACTEHUN U MPOIYKIIMU
pactenueBoacTna (I1K-1).

1. Mopdosorusi ¥ cucTeMaTHKa MUKPOOPTraHU3MOB.
Tema 2.4 Mopdosiorusi niiecHeBbIX TPUOOB M AP OAKKeil
Texyiuit KOHTPOJIb MPOBOJUTCS B JOPME YCTHOTO OMPOCa BO BpeMsi IPOBEIE-
HUS J1a0OpaTOPHO-MIPAKTUUECKOIO 3aHATHUS C 1IEJIbIO0 OIICHKU 3HAHUI 00y4yarouuxcs.
[IepeueHp KOMNETEHIINI, IPOBEPSAEMBIX OLEHOYHBIM cpencTBom:  TTK-1
[lepedyenb BONPOCOB JIJIsl MPOBENECHUS YCTHOTO OIpoca:
Kiaccuduxanus miecHeBbIX TpuOoB.
Crtpoenue rpudoB.
Kak pazmHoxarorcst rpuosb1?
Oco00EHHOCTH CTPOEHUS U Pa3MHOKEHUSI HU3IIUX TPUOOB.
Oco0eHHOCTH CTPOEHMSI U PA3MHOKEHUS BBICILIUX IPUOOB.
CrpoeHue 1poxIKEeBON KIIETKH.
3HaueHUe MJIECHEBBIX TPUOOB B IPUPOJIE.

NownwkLbhe=

Oxunaemplii pe3yabtar: OOydaromuecs: JOJKHBI:



3HATh:
OMOJIOTHI0O MHKPOOPTaHW3MOB, TPEBpAIICHHEe MHKPOOPTaHW3MaMHU  Pa3IMYHbIX
coenunenuit (IIK-1).

yMeTh:
UCIOJIb30BaTh MUKPOOMOJIOTMYECKHE TEXHOJIOTMH B TPAKTUKE MPOU3BOJCTBA H
nepepaboTKu cenbckoxo3sicTBeHHoM mpoaykiuu (ITK-1).

BJIA/I€Th:
METOJIaMH BBIJICIEHUS KYJIbTYP MUKPOOPTaHU3MOB U BBIPAILIMBATh UX HA MUTATEIbHBIX
cpenax; MeTroJaMu JabOopaTOpHOro aHajiv3a OOpaslloB IMOYB, PACTEHUNW W TPOLYKIIMU
pactenueBojcTna (I1K-1).

2 Ou3H0JIOTHS ¥ TeHETHKA MUKPOOPTraHM3MOB
Tema 3 O0meH BemecTB (MeTa00JM3M) MUKPOOOB
Tema 3.1 IIntaTenbHbie cpeabl. KyJbTHBHpOBaHME MUKPOOOB B JIa0OPaTOPHBIX
ycaoBusix. MukpoOuo/siornyeckasi TeXHHKa U anmaparypa.

Texymuii KOHTPOJIb MPOBOAUTCA B (hOPME YCTHOIO ONpoca BO BpeMsi MPOBeEe-
HUS 1a00PaTOPHO-MPAKTUYECKOT0 3aHATUS C LEIbI0 OLEHKU 3HAaHUI 00y4aronmxcsl.

[IepeueHbp KOMNETEHLINI, IPOBEPAEMBIX OLEHOYHBIM cpencTBom:  TTK-1

[IepeueHp BONPOCOB 1Sl IPOBEAEHUS YCTHOTO OIIPOCa:

1. Kak penarcs muTarenpHble CPeabl 10 COCTABY BXOIAIINX B HUX IMUTATEIbHBIX

AIIEMEHTOB?
JlerieHue MUTATeNbHBIX CPE [0 HA3HAYEHHUIO.
JleneHne NuTaTenbHbIX Cpejl 1Mo (U3UIECKOMY COCTOSIHHIO.
OcHoBHbIE KOMIIOHEHTHI TUTaTENbHBIX cpex MIIb, MITA, ux xapakrepucTuka.
Yrto Takoe creprin3anus?
@u3NYEeCKUe METO/IbI CTEPUIIN3ALIAH.
Jesundexus.
MexaHndeckne METObl CTEPUIIN3ALIAH.

PN WD

Oxwunaembrii pe3ynbTat: OOydaroniuecs J0KHbI:
3HaTh:

3HATh:
OMOJIOTUI0 MHMKPOOPTaHU3MOB, TMPEBpallleHUE MHMKPOOPTaHU3MaMU  Pa3TMYHbIX
coenunenuit (I1K-1).

yMeThb:
MCIIOJIb30BaTh MUKPOOMOJIOTUYECKUE TEXHOJIOTMM B TMPAKTUKE IPOU3BOJCTBA H
nepepaboTKu cenbckoxo3sicTBeHHoM mpoaykimu (ITK-1).

BJIAJIETh:
METOJIaMH BBIJICICHUS KYJIbTYP MUKPOOPTaHU3MOB U BBIPAIIIMBATH UX HA MUTATEIbHBIX
cpefax; METO/JaMH JIaDOpaTOpHOro aHaiu3a oOpas3lloB MOYB, PACTEHUN M MPOIYKIIUU
pactenuneBoacTBa (I1K-1).



2 ®u3noJ10TNs U TeHeTHKA MUKPOOPTaHU3MOB

Tema 3.2 MeToabl KOJIUYECTBEHHOI0 y4eTa MUKPOOPIraHU3MOB B I04Be, BOJe 1
Bo3ayxe. KyibTuBMpoBaHHEe MUKPOOPIraHU3MOB HA MUTATEJIbHBIX Cpeaax.

Texymuii KOHTPOJb MPOBOAUTCA B (OPME YCTHOTO OMpOca BO BpeMsi MPOBeEe-

HUA 1a00PaTOPHO-MPAKTUYECKOr0 3aHATUS C LUEJIbI0 OLEHKHU 3HAaHUI 00y4aronnuxcsl.

[IepeueHp KOMIETEHIINI, IPOBEPAEMBIX OLEHOYHBIM cpencTBoM:  TTK-1

IIepedyens BOpPOCOB /1151 TPOBENECHUSI YCTHOTO OIIpoca:

MeTonbl KOITMYECTBEHHOIO y4eTa MUKPOOPTraHU3MOB B IIOYBE.

MeTobl KOMMYECTBEHHOTO Y4eTa MUKPOOPTaHU3MOB B BOJIE.

MeTonb! KONMMYECTBEHHOIO y4eTa MUKPOOPTraHU3MOB B BO3yXe.

Pacckaxure cynHOCTh METOa pa3BEACHUN.

B3situe u noaroroBka o0pa3noB A aHAJIN3A.

VY4eT MUKpOOPraHu3MOB B BO3/yXe ¢ MpuMeHeHueM npudopa Kporosa.

S i

Oxunaemblii pe3ynbrat: OOydaroniuecs A0HKHbL:

3HATh:
OMOJIOTMI0O MHUKPOOPTaHW3MOB, TPEBPAIICHUE MHUKPOOPTaHU3MaMHU  Pa3IMYHBIX
coenuuenuit (ITK-1).

yMeTh:
WCIIOJIb30BaTh MUKPOOMOJIOTHUECKAE TEXHOJIOTMH B TPAKTHKE TPOM3BOJCTBA M
nepepaboTku cenbckoxo3siicTBeHHon mpoaykuuu (I[TK-1).

BJIA/1€Th:
METOJIaMH BBIJICIICHUS KYJIbTYP MUKPOOPIaHW3MOB U BBIPAIIMBATH UX HA MUTATEIbHBIX
cpefax; METO/JaMH JIaDOpaTOpHOro aHaiu3a oOpas3loB MOYB, PACTEHUH M MPOIYKIIUU
pactenueBojicTBa (ITK-1).

2 ®u3K0JI0THS ¥ TeHETUKA MUKPOOPTraHM3MOB

Tema 4 Biausinve GakTopoB BHeHIHEH Cpebl HA Pa3BUTHE MUKPOOPTraHU3MOB.
Texyiuit KOHTPOJIb MPOBOJUTCS B OPME YCTHOTO OMPOCa BO BpeMsi IPOBEIE-
HUS JTa0OPATOPHO-ITPAKTUYECKOTO 3aHATHUS C LI€JIbIO OI[EHKHU 3HAaHUI O0y4aroInXCs.
[lepeueHb KOMIETEHIINI, MPOBEPAEMBIX OLIEHOYHBIM cpencTBom:  TTK-1
[lepedyenb BONPOCOB JIJIsl IPOBEIEHUS YCTHOTO OIpoca:
1. OTHOlIEHnE MUKPOOPraHU3MOB K TemnepaTrype (IMOHATHE MUHUMAJIbHOM, OII-
TUMAJIbHOW 1 MaKCUMAaJIbHON TEMIIEPATYPhI).
2. IlonsiTie TEPMOYCTOMUYMUBOCTH OakTepuil (NMCUXpPOPUIIBI, ME30(PUIIIBI, TEPMO-
¢ubn).
3. OTHoIlIEHuE MUKPOOPTraHMU3MOB K KUCIOPOAY BO3yxa (adpoObl, aHa’poOsI, ¢a-
KyJIbTaTUBHBIE aHA3POOBI).
4. Bnmusiane Y®-u3iydyeHusi, pEHTITE€Ha, DJIEKTPUYECTBA HA >KU3HEAECATEIBHOCTD
OaKTepHil.
5. BnaxHOCTb Cpe/ibl U KU3HEEATEIbHOCTh OAKTEPUIA.

Oxunaemplii pe3yabtar: OOydarommecs: JOJKHBI:



3HATh:
OWOJIOTHI0O MHKPOOPTaHW3MOB, TIPEBpAIICHHE MHKPOOPTaHWU3MaMH  Pa3IUIHBIX
coenunenuit (IIK-1).

yMeTh:
UCIOJIb30BaTh MUKPOOMOJIOTUYECKNE TEXHOJIOTMM B TMPAKTUKE TPOM3BOJCTBA H
nepepaboTKu cenbckoxo3sicTBeHHoM mpoaykiuu (ITK-1).

BJIA/I€Th:
METOJIaMH BBIJICIEHUS KYJIbTYP MUKPOOPTaHU3MOB U BBIPAILIMBATh UX HA MUTATEIbHBIX
cpenax; MEeToAaMH JabopaToOpHOro aHaiu3a OOpa3lioB IMOYB, PACTEHUN W TPOLYKIIMU
pactenueBojcTna (I1K-1).

3 YyacTue MUKPOOPraHM3MOB B IIpeBpallleHHHU BelleCcTB M JHepruu B Onocgepe
Tema 5 IlpeBpalienue MUKPOOPraHU3MaMM COCAUHEHUH yriepoaa

Texyiuuit KOHTPOJIb MPOBOJUTCS B POPME YCTHOTO OMpOca BO BpeMs MPOBEJIE-

HUS 1a00PaTOPHO-MPAKTUYECKOr0 3aHATHSA C LEJIbI0 OUEHKH 3HAaHUI 00y4aronInuXcsl.

[lepedyeHbp KOMIIETEHIUHI, IPOBEPSAEMBIX OLEHOYHBIM cpeacTBoM:  TTK-1

IlepeuyeHb BOIIPOCOB U1 IPOBEACHUS YCTHOIO OIIpoca:

3Ha4yeHHEe KpyroBOpOTa yIiepoa B IPUPOLE.

XapakTepucTruKa TUIIMYHBIX BO30YAUTENEH MOJIOYHOKUCIOTO OPOKEHHUS.

IIponmonoBHKHCIIOE OPOKEHHE €0 BO30YIUTENN U IPAKTUYECKOE 3HAUEHHUE.

Bo30yauTenu ciupToBOro OpoKeHUsI, UX XapaKTePUCTUKA.

Muxkpodiopa kedupa, cMeTaHbl, IPOCTOKBALIIH.

XapakTepuCcTUKa MaCIsTHOKUCIIOTO OpOXKEHUS U €ro BO30yIUTENEH.

XapakTepHble OCOOEHHOCTH IMpeAcTaBUTENe OpOXKEHUs NEKTUHOBBIX Be-

LIECTB.

TunuuHble MpencTaBUTENN a9POOHBIX LEUTI0I030pa3Iaraloiux OakTepHil.

9. TunuuHble NPEACTaBUTEIN aHAIPOOHBIX LIEJUIIOI030pa3IIaraolirux OakTepuil.

Nk =
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Oxunaembrii pe3ynbrar: OOydaroniuecs T0KHBL:

3HATh:
OMOJIOTHI0O MHUKPOOPTaHW3MOB, TIPEBpAIICHHE MHUKPOOPTaHU3MaMHU  Pa3IMYHBIX
coenunenuit (I1K-1).

yMeTh:
HCIIOJIb30BaTh MUKPOOHOJIOTHUECKAE TEXHOJIOTMH B TPAKTHUKE IIPOM3BOJCTBA M
nepepaboTku cenbckoxo3siicTBeHHon nmpoaykuuu (I1K-1).

BJIA/I€Th:
METOJIAMH BBIJICICHUS KYJIbTYP MUKPOOPTAaHW3MOB U BBIPAIIMBATH UX HA MUTATEIbHBIX
cpefax; METO/JaMH JIaDOPaTOPHOro aHaiM3a OOpas3loB MOYB, PACTEHUH M MPOIYKIIUU
pactenuneBojacTBa (I1K-1).

3 Y4yacTue MUKPOOPraHM3MoOB B NPeBPAllleHUM BelleCcTB ¥ JHepruu B Onocdepe
Tema 6 IlpeBpaiienne MUKPOOPraHU3MAMHU COCAUHEHHUH a30Ta

Texyuuit KOHTPOJIb MPOBOIUTCS B JOPME YCTHOTO OMPOCa BO BpeMsi MPOBEIE-
HUS J1a0OPaTOPHO-MIPAKTUUECKOTO 3aHATHUS C IIEJIbI0 OIICHKU 3HAHUI 00yJaronxcs.



[lepeueHb KOMNETEHIINI, MPOBEPAEMBIX OLIEHOYHBIM cpenctBom:  TTK-1
[Iepedyenb BOPOCOB JIsl MPOBEICHUSI YCTHOTO OIIpoca:
3HayeHHE KPyroBOpOTa a30Ta B MPUPO/IE.
Uto Takoe aMMoHUPUKAINS OCITKOBBIX BEIIECTB?
3. XapaktepucTuka HauOojiee paclpOCTpaHEHHBIX BO30yauTenel aMMoOHU]UKa-
I[UHU.
4. AmMoHU(UKAIUSI MOYEBHUHBI.

N —

5.  CymHocTh mporecca HUTpUupUKauu. XapakTepHble 0COOCHHOCTH BO30YIUTE-
JICH.

6. CymHocTb mnporecca aeHuTpudukanuu. XapakTepHble 0COOCHHOCTH BO30Y1H-
TEJICH.

7. XapakTepHble 0COOCHHOCTH CBOOOJAHOXKHMBYIIHMX a30T(PUKCUPYIOMINX MHUKPOOP-
TraHU3MOB.

8. XapakTtepHble 0COOEHHOCTH KIyOSCHbKOBBIX OAKTEpHUH.

Osxunaemslii pedynbraT: OOydaromuecs A0KHBIL:

3HATh:
OMOJIOTMI0 MHUKPOOPTaHU3MOB, TPEBpAICHHE MHUKPOOPraHU3MaMu  Pa3IMYHbIX
coenuuenuit (I1K-1).

yMeTh:
UCII0JIb30BaTh MUKPOOMOJIOTMYECKUE TEXHOJIOTMH B TMPAKTUKE MPOM3BOJACTBA MU
nepepaboTKu cenbckoxo3sicTBeHHoM mpoaykiuu (I1K-1).

BJIA/I€Th:
METOJ[aMH BBIJICICHUS KYJIbTYP MUKPOOPIaHU3MOB U BBIPAIIMBATH UX HA MUTATEIHHBIX
cpefax; METO/JaMH JIaDOpaTOpHOro aHaiu3a oOpas3loB MOYB, PACTEHUH M MPOIYKIIUU
pactenueBojacTBa (I1K-1).

3 Yuacrue MHUKPOOPTaHU3MOB B IIPpE€BPAIICHUH BE€IIECTB U JHEPI'UA B GI/IOC(l)epe

Tema 7 IlpeBpalienue MUKPOOPraHU3MaMu coOeAUHEHUH (pocdopa, cepbl U xKe-
Je3a B npupoje. CHHTe3 MUKPOOPraHu3MaMHu OHOJIOTHYeCKH aKTHBHBIX Be-
1eCTB.

Texyiuit KOHTPOJIb MPOBOJUTCS B OPME YCTHOTO OMPOCa BO BpeMsi IIPOBEIE-
HUS J1a0OPaTOPHO-MIPAKTUUECKOTO 3aHATHUS C LIEJIbI0 OLICHKU 3HAaHUN 00y4YaroUXcs.
[IepeueHp KOMNETEHIINI, IPOBEPSAEMBIX OLEHOYHBIM cpencTBom:  TTK-1
[IepeueHp BOpOCOB 1Sl IPOBEAEHUS YCTHOTO OIIPOCa:
1. Munepanuzamusi pochoporaHuuecKux BEIIECTB B MOYBE U MUKpOdIIOpa, BbI-
3BIBAIOIAS 3TOT IIPOLIECC.
Jlenenue cepobakTepuil Ha FPYIIbI 110 UX PU3UOJIOTHYECKUM CBOMCTBAM.
TuoHOBBIE OAKTEPUH, UX XAPAKTEPUCTHUKA.
[TypriypHbIe U 3e7eHble CepOOAKTEPUH, UX XapaKTEPUCTHUKA.
[IpeBpalteHre COETMHEHUI *kKejle3a U TUIUYHbBIE MPEICTaBUTENN Kele300aK-
TEPUH.
AHTHOMOTHKH, UX XapaKTEPUCTHUKA.
CuHTEe3 MUKPOOPraHu3MaMy BUTAMUHOB, (DEpPMEHTOB, PETYJIATOPOB POCTA.
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8. bakrepuanbubie ynoopenus (AMbB, puzoOuH, pu3oTopduH, a30TOOAKTEPUH,
dbochopobakTepuH u ap.).

Oxunaemblii pe3yabtar: OOydaromuecs: JOJKHBI:

3HATh:
OMOJIOTHI0O MHKPOOPTaHW3MOB, TPEBpAIICHHEe MHKPOOPTaHW3MaMHU  Pa3IMYHbIX
coenuuenuit (ITK-1).

yMeTb:
UCTIOJIh30BaTh MHKPOOHMOJIOTUYECKHE TEXHOJOTHH B TPAKTUKE TPOM3BOJCTBA U
nepepaboTku cenbckoxo3siicTBeHHoU mpoaykiuu (ITK-1).

BJIA/IETh:
METOJIaMH BBIJICIICHHS KYJIbTYp MUKPOOPTaHU3MOB M BBIPAIIMBATH UX Ha MHTATCIBHBIX
cpefax; METOJaMH JIAOOPaTOPHOTO aHaM3a OOPa3IoB MOYB, PACTCHUN W MPOIYKIIUU
pactenueBojcTsa (I1K-1).

4 CelbCKOX03CTBEHHA] MUKPOOHO0JIOT U

Tema 8 Posib MUKPOOPraHu3MoB B ()OPMHPOBAHUM MOYBHI U CO3AAHUH €e II0-
aopoaust
Texkymuii KOHTPOJIb MPOBOIUTCA B (OPME YCTHOTO OMpOca BO BpEMsI MPOBEe-
HUS J1a0OPAaTOPHO-IIPAKTUYECKOIO 3aHATHUS C LIEJIbIO OLIEHKU 3HAHUI 00y4aronuxcs.
[IepeueHp KOMIETEHIINI, POBEPSAEMBIX OLIEHOYHBIM cpencTBoM:  TTK-1
[Iepedens BONPOCOB IS IPOBENECHUS YCTHOTO OIIpOca:
1. Posp MUKpOOpraHu3MOB B MEPBUYHOM MOYBOOOPA30BATEIHLHOM IPOLIECCE,

o0pa30oBaHUE MEPETHOS U CTPYKTYPHI MOYBHI.

2. Muxkpodiopa HaBo3a, CIOCOOBI IPETOXPAHEHNSI HABO3a OT IIOTEPH A30TA.

3. Merozp! onpenesieHrs CocTaBa i aKTUBHOCTH ITOYBEHHBIX MUKPOOPTaHU3MOB.

4. MuUKpOOpPraHu3Mbl TOYBBI U XUMU3ALHS 3EMIIEIEITH.

5. Bnusaue paxTopoB BHEIIHEH cpeabl Ha (popMHUpOBaAHIE MUKPOOPTAaHU3MOB
ITOYBBI.

6. MuKpOOpraHu3Msbl OYB PA3JIMYHBIX THUITOB.

7. BnusHue 00pabOTKHU MOYBbI HA JAESITEIbBHOCTh MUKPOOPTaHU3MOB.
8. PacmpoctpaneHue MUKpOOpPraHu3MoB B npoduiie mouB. OKyJIbTypEeHHOCTb
MOYB.

Oxunaemblii pe3ynbrat: OOydaroniuecs: A0KHbI:
3HaTh:

3HATD:
OWOJIOTHI0O MHUKPOOPTAaHW3MOB, TIPEBpAICHHE MHKPOOPTaHU3MaMH  Pa3IUIHBIX
coenunennit (ITK-1).

yMeTb:
UCTIOJIh30BaTh MHKPOOHMOJIOTHYECKHE TEXHOJOTHH B TPAKTUKE TPOM3BOJCTBA U
nepepaboTku cenbckoxo3siicTBeHHon mpoaykuuu (ITK-1).

BJIA/I€Th:



METOJIAMH BBIJICICHUS KYJIBTYP MHUKPOOPTaHU3MOB U BBIPAIIMBATh UX HA MUTATEIHHBIX
cpenax; MeToJaMH JabopaToOpHOro aHaiM3a OOpa3lloB IMOYB, PACTEHUN U TPOLYKIIMU
pacrenueBojcTBa (I11K-1).

4 CesbCKOX03ICTBEHHA MUKPOOHOJIOT M

Tema 9 B3anmMooTHOIIeHHEe MUKPOOOB MexkAy CO00i M pACTEeHUSIMH
Texyuuit KOHTPOJIb MPOBOJUTCS B POPME YCTHOTO OMPOCa BO BPEMsI POBEJIE-
HUS J1a0OPaTOPHO-IIPAKTUUECKOIO 3aHATHUS C LIEJIbIO OLICHKU 3HAHUI 00yJarouuxcs.
[IepeueHnb KOMIIETEHIIMM, IPOBEPSIEMBIX OLIEHOYHBIM cpeacTtBom:  TIK-1
. Muxopu3za pacreHnii. TUnbsl MUKOPU3.
. Posib MMKOPH3BI B IUTAHUU PACTEHU.
. baktepun puzocdepsl. Biusuue puzochepHoit MUKpOQIOpHI HA POCT pacTe-
HHUM.
. MUKpOOBI-aHTarOHUCTHI U UX IPUMEHEHHUE B CEIbCKOM XO3SHCTBE.
. MuUKpOOpraHu3Msl PU30ILUIAHBI U UX POJIb B KU3HHU PACTECHUM.
. Mukpoopranusmsl ¢pusuiochepsl.
. OnUpUTHBIE MUKPOOPTaHU3Mbl CEMSIH, OBOIIEH U IJIO/I0B.
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Oxunaemblii pe3yabrar: OOyyaromuecs: JOJKHBI:

3HATH:
OMOJIOTMI0O MHUKPOOPraHU3MOB, TPEBpAIlCHUEe MHKPOOPraHU3MaMu  Pa3IHMYHbIX
coenunennit (ITK-1).

yMeTh:
WCIIOJIb30BaTh MUKPOOHOJIOTHUECKAE TEXHOJIOTMA B TPAKTHUKE IPOW3BOJCTBA M
nepepaboTku cenbckoxo3siicTBeHHon mpoaykuuu (I[TK-1).

BJIQ/I€Th:
METOJIAMH BBIJICIICHUS KYJIBTYP MUKPOOPTAaHW3MOB M BBIPAIIMBATH UX HA MUATATEIIHHBIX
cpenax; MeToJaMH JabopaToOpHOro aHayiu3a OOpaslioB IMOYB, PACTEHUN W MPOLYKIIMU
pactenueBojicTBa (ITK-1).

4 CesibCKOX03SIICTBEHHA MUKPOOMOJIOT U
Tema 10 Mukpo01010rusi KOpMOB.

Texymuii KOHTPOJb MPOBOIUTCA B (POPME YCTHOTO OMpoca BO BpeMs MPOBEe-
HUS J1a00paTOPHO-IIPAKTUUECKOIO 3aHATHUS C LIEJIbIO OLICHKU 3HAaHUI 00yJaroumxcs.
[Iepeyens koMneTeHIUHI, IPOBEPSAEMBIX OLEHOUYHBIM cpeacTBoM:  TTK-1
1. Kopma MUKpOOHOTO MPOUCXOKIACHUS.

2. CeHaxxupoBaHue Kopma. MHUKpOOHOJOTMYECKHE IMPOLECChl MPU CO3PEBAHUU
CeHaxa.

3. CunocoBanue KopMoB. Da3bl CHIIOCOBAHMUSL.

4. IlonsaTHe caxapHOro MUHUMYMY.

5. T'opstunii 1 XONOJHBIN CIOCOOBI CUIIOCOBAHUS.



6. MukpoOuosiornueckie mporecchl mojsyuyeHus: 00bIKHOBEHHOro ceHa. [lomyue-
HUEe Oyporo ceHa.
7. JpoxKeBaHUE KOPMOB.

Oxunaemblii pe3yabrar: OOyyaromuecs: JOJKHBIL:

3HATH:
OMOJIOTMI0O MHUKPOOPraHU3MOB, TPEBpAIlCHUEe MHKPOOPraHU3MaMu  Pa3IMYHbIX
coenunennit (ITK-1).

yMeThb:
WCIIOJIb30BaTh MUKPOOMOJIOTHUECKAE TEXHOJIOTMH B TMPAKTUKE IPOM3BOJCTBA M
nepepaboTKu cenbckoxo3sicTBeHHOM mpoaykimu (ITK-1).

BJIA/IETh:
METOJIAMH BBIJICICHUS KYJIBTYP MUKPOOPTaHW3MOB U BBIPAIIMBATH WX HA MUTATEIHHBIX
cpenax; MeToJaMH JabopaTOpHOro aHaiu3a OOpa3loB IMOYB, PACTEHUN W MPOLYKIIMU
pactenueBojcTna (I1K-1).

Kpurepun oneHKHr 11 yCTHOTO ONpoca:

Ornenka TpeboBanus

«OTIUIHO» OICHKA «OTIIMIHOY» BBICTABISCTCS CTYACHTY, €CIIM OH TITyOOKO M MPOYHO YCBOMII IPO-
rpaMMHBII MaTepua, UCUEPIbIBAIOLLE, [TOCIEA0BATEIbHO, YETKO U JOTHUYECKH CTPOMU-
HO €r0 M3JIaraeT, yMeeT TECHO YBSI3BIBAaTh TCOPHIO C MPAKTHUKO, CBOOOTHO CIpaBIICT-
csl ¢ 3ajjauaMu, BONPOCAMM U JAPYTMMHU BUJAMHU NPUMEHEHUS 3HAHUI, IPUYEM He 3a-
TPYAHSIETCS C OTBETOM IPH BUIOM3MEHEHUH 3a/IaHUM, UCII0JI3YET B OTBETE MaTepuail
Pa3HOOOPa3HBIX JIUTEPATYPHBIX HCTOYHHUKOB, BIAJEET PA3HOCTOPOHHUMH HABBIKAMH U
[IpUEMaMH BBITIOJTHEHUS TPAKTUYECKUX 3a/1a4

<<X0p01110>> OLIeHKa «XOpOoLIO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBECPJO 3HACT MaTCpual, Irpa-
MOTHO M 1O CYHICCTBY H3JIara€T €ro, HEC AONYCKACT CYIICCTBCHHBLIX HETOYHOCTEH B
OTBCTC Ha BONPOC, MPABUIBHO NPUMCHACT TCOPECTUYCCKUC MOJIOKCHUA NMTPU PCIICHUN
MPaKTUYCCKUX BOIIPOCOB U 3ajia4, BJIaJCCT HCO6X0)II/IMI>IMI/I HaBbIKaMW U NpueMaMu
HX BBIIIOJTHCHUA

«Y IOBIIETBOPUTEIHHO Or1eHKa «yJOBICTBOPUTEIIFHOY» BBICTABISCTCA CTYACHTY, €CIIA OH UMEET 3HAHUS TOJb-
KO OCHOBHOTO MaTepuaia, HO He YCBOWII €To AeTanei, JOITycKaeT HEeTOYHOCTH, HeJ0-
CTaTOYHO TPaBHIIBHBIE (OPMYIUPOBKH, HAPYIICHUS JOTWYECKON IOCIEAOBATEIHHO-
CTH B M3JIOKEHUH MIPOTPAMMHOTO MaTepHaja, UCTIBITHIBACT 3aTPYAHECHUS TP BBIIOI-
HEHHUHU TPAKTHYECKUX PadoT

«HeynosnerBopurenbHo» | OIEHKa «HEYJOBICTBOPUTEIFHO» BBICTABISACTCS CTYACHTY, KOTOPBII HE 3HACT 3HAUH-
TEJNBHOW YacTH MPOrPAMMHOTO MaTephalia, OMyCKAaeT CYIICCTBCHHBIC OINMUOKH, He-
YBEPEHHO, ¢ OOJBIINMH 3aTPYIHCHUSIMH BBITTOTHSIET NPAKTHIECKUE PaOOTHI

Komnerenuuu I1K-1 cunraercst chopMrpoBaHHOM, €CiM O0y4YarOIIMICS TOTy-
YW OUEHKH «yJIOBJIETBOPUTEIBHO», «XOPOILIO» WU «OTIUYHO.

3.2 KomtokBuym

Texyumuii koHTposb 1O aucHUIUIMHE «[louBeHHass MUKPOOHOJIOTHS MPOBO-
auTcs B (pOpME KOJUIOKBUYMA C LIEJIbI0 KOHTPOJISl YCBOCHUS Y4eOHOro MaTepuasia Te-
MBI, pa3esia Wid pa3iejaoB JUCUUIUIMHBI, OPraHW30BaHHOE KaK y4yeOHOE 3aHSITHE B
BHJIE cOOECeI0BaHMS IPENoaBaTesi ¢ 00yYaroIMMUCH.

[Iepeuenb KOMIIETEHIIMM, TPOBEPSEMBIX OLIEHOYHBIM cpeacTBoM: TIK-1.



Bormpocel o Temam wim paszuenam:
1 Mopdosiorust ¥ cHCTEeMATHKA MUKPOOPTaHM3MOB
1. CtpoeHue OakTepuanbHON KIETKHU (KJIETOYHAs CTEHKA, LIMTOIIa3MaTHYecKas
MeMOpaHa, KarcyJsa, [IUTOIJIa3Ma, BKIIOYEHHS).
2. ®opmbl U pa3Mepbl MUKPOOOB.
3. PazMHOxeHHe OakTepuii, CKOPOCTh UX PA3MHOKEHUSI.
4. TlogBUKHOCTb Y MUKPOOOB.
5. CnopooOpa3oBaHu€ pa3aIuYHbIX TPy MUKPOOPTAaHU3MOB.
6. Bupycsi, 6akTepuodaru.
7. Pukkercum, Mukoriasmbl, L — hhopmbl OakTepui.
8. I'pubbl, ux kIaccudpukaius.
9. AKTHUHOMMWIIETEIL.
10. Knaccudukarmss MUKpOOPraHU3MOB.

Osxunaemslii pe3ynpTaT: OOyuaromuecs A0KHBIL:

3HATh:
OMOJIOTHI0O MHUKPOOPTaHW3MOB, TIPEBPAIICHUE MHUKPOOPTaHU3MaMHU  Pa3IMYHBIX
coenunenuit (IIK-1).

yMeThb:
HCIIO/Ib30BaTh MUKPOOHOJIOTMYECKUE TEXHOJOTUM B TMPAKTUKE IPOU3BOACTBA U
nepepaboTku cenbckoxo3siicTBeHHon nmpoaykuuu (I[TK-1).

BJIAJIETh:
METOJIaMH BBIJICICHUS KYJIbTYP MUKPOOPIaHU3MOB U BBIPAIIMBATH UX HA MUTATEIbHBIX
cpefax; METO/JaMH JIaDOpaTOpPHOro aHaiu3a oOpas3lloB MOYB, PACTEHUH M MPOIYKIIUU
pactenueBojacTBa (I1K-1).

2@u3m010rus U TeHeTHKA MUKPOOPraHU3MOB

—

XUMUYECKHI COCTaB MUKPOOHBIX KJIETOK.

depMeHThl MUKPOOPraHU3MOB, X cBoiicTBa. Kiaccugukanus pepmeHTOB.
[Intanne MuUKpoOpraHu3moB. IlyTv NPOHMKHOBEHHS MUTATENIbHBIX BELIECTB B
OaKTepuaIbHYIO KIETKY.

Tunel nuTaHUS MUKPOOPTaHU3MOB (aBTOTpodHOE, TeTepoTpodHOE U T.1.).
JIpIxaHue MuKkpoopraiu3mMoB CyIIHOCTh Hpouecca AblXxaHus. TUIbI JbIXaHHUS.
AnpoOHOe 1 aHa’pOOHOE JbIXaHUE MUKPOOOB.

CBsi3b AbIXaHUS U OPOIKEHUSI.

Bnusnue GpaxkTopoB BHELIHEN Cpe/ibl HA )KU3HEAEATEIbHOCTh MUKPOOOB.

9 IlonsTHE O HACIEACTBEHHOCTH U N3MEHUYHUBOCTH.

10 I'enotunuueckue GopMbl U3BMEHUNBOCTU (MyTallMM U PEKOMOMHALIMU TE€HOB).
11 ®enotunuyeckue GopmMbl U3MEHUUBOCTH (aganTarusi, MOIUpUKaLs).

12 TlpakTHuecKoe UCI0Ib30BaHNE TEHETUKU MUKPOOOB.
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Oxunaemplid pe3yabTar: OOydarommecs JOJKHBI:
3HATh:



OMOJIOTHMI0O MHKpPOOPTaHU3MOB, MPEBpAIlEHUE MHUKPOOPraHU3MaMH  Pa3IUYHBIX
coenunenuit (I1K-1).
yMeThb:
UCTIOJIh30BaTh MHKPOOMOJIOTUYECKHE TEXHOJOTHH B TPAKTUKE TPOM3BOJICTBA W
nepepaboTKu cenbckoxo3saicTBenHoM mpoaykimu (I1K-1).
BJIA/IeTh:
METO/IaMH BbIJIENICHUS KYJIbTYP MUKPOOPIaHU3MOB UM BBIPALLMBATH UX HAa MUTATEIbHBIX
cpenax; MeTojaMu J1adopaTOpHOrO aHaiu3a OOpasloB MOYB, PACTEHUH U MPOIYKIIHU
pactenuneBoacTra (I1K-1).
3 YyacTue MUKpPOOPraHu3MoB B NPeBpPallleHUH BelllecTB U JHepruu B omocdepe.
1. Bo30Oynurenn MOIOYHOKHUCIOTO OpOXKEHMS, UX KPAaTKasi XapaKTEPUCTHKA.
2. XapakTepucTUKa BO30yIUTENEH MACIIHOKUCIOTO OpOXKEHHSI U €ro Pa3HOBH/I-
HOCTEHN.
3. AMmmonudukanus OCTKOBBIX BEIIECTB M1 MOYEBHUHBI. XapaKTEPHbIE OCOOECHHO-
CTH BO30yIUTENIEH 3TUX POLIECCOB.
4. Tlpouecchl HUTpUPUKALIUY, TEHUTPUPUKAIIMH U UX BO3OYTUTEIH.
5. AzotdukcaTtopbl: CHMOMOTHUYECKHE U CBOOOTHOXKHUBYIIIHE.
6. IlpeBpamieHue MUKpoOpraHuzMaMu coenuHeHuit (ocdopa, cepsl U xene3a B
pupo/Ie.
7. Kparkas xapakTepucTUKa OaKTEpHAIbHBIX YA0OpEHUM.

Oxunaemblii pe3yaptar: OOydaromuecs: JOJKHBI:

3HATH:
OMOJIOTMI0 MHUKPOOPraHU3MOB, TMPEBpAIllCHUEe MHKPOOPraHU3MaMu  Pa3IHMyYHbIX
coenunennit (ITK-1).

yMeTh:
HCIIOJIb30BaTh MUKPOOMOJIOTMYECKHUE TEXHOJIOTMU B TMPAKTUKE IPOM3BOJCTBA U
nepepadboTKH cenbcKox03sicTBeHHOM poaykiuu (ITK-1).

BJIA/1eTh:
METOJ[AMH BBIJICIICHUS KYJIHTYP MUKPOOPTaHW3MOB U BBIPAIIMBATH WX HA MUTATEIHHBIX
cpenax; MeToJaMu J1adopaTOpHOrO aHaliM3a OOpa3lOB MOYB, PACTEHUIN U MPOIYKIIUU
pactenueBojcTsa (I1K-1).

Kpurepun ouenku:

OueHka TpeboBanus

«OTIIHO» OI.[CHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIN OH FJ'IY6OKO 1 IIPOYHO YCBOMII IIPO-
FpaMMHBIﬁ MaTtepuall, HCYCPIIbIBAOLIC, TOCICAOBATCIILHO, YETKO U JIOTHICCKU CTpOfI-
HO €T'0 n3jaract, yMeCT TCCHO YBA3BIBATH TCOPULO C HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIACT-
CiA € 3agavdaMu, BOIIpOCaMU U APYruMH BUJaMW NPUMCHCHUA 3H3HI/II71, npu4yeM HE 3a-
TPYAHACTCA C OTBETOM IIPU BUAOU3IMEHCHUN 3aﬂaHHﬁ, HCIIOJIB3YET B OTBECTC MaTCpUal
pa3Hoo6pa3Hbe JIATEPATYPHBIX UCTOYHHUKOB, BJIaJICET Pa3HOCTOPOHHUMHN HABbIKAMU U
TMpYUEMaMHU BBITTOJIHCHUA MPAKTUYCCKUX 3aJ1a4

«Xopo1o» OlieHKa «XOpOII0» BBICTABISAETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHal, rpa-
MOTHO M IO CYHIECTBY M3JaraeT ero, He JIOMYCKAaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BOIPOC, NMPABIIHFHO MPUMEHIET TCOPETHIECKUE TTOJIOKEHISI TP PEIICHUN
MIPaKTUYIECKAX BOIIPOCOB W 3aad, BIAJCeT HEOOXOMWMBIMU HaBBIKAMU M TPHEMaMHU
WX BBITTOJTHCHHUS

«Y IOBIETBOPUTEIHHO OreHKa «yJOBIETBOPUTEIIFHOY» BBICTABISACTCSA CTYACHTY, €CIIA OH UMEET 3HAaHUS TOJb-
KO OCHOBHOTO MaTepuaia, HO He YCBOWII €ro AeTaiel, JOIycKaeT HeTOYHOCTH, HeJ0-
CTaTOYHO MpPaBHJIbHBIC (OPMYNHPOBKH, HAPYIICHHUS JIOTMYECKON MOCIEIOBAaTEIBHO-




CTH B M3JIOKCHUH NMPOrPAMMHOI0 MaTepuasa, UCIIBITHIBACT 3aTPyIHCHUS PH BBIIOJI-
HEHHMHU PAKTHYECKUX PaboT

«HeynosnerBopurenbHo» | OIEHKa «HEYJOBICTBOPUTEIBFHO» BBICTABIAETCS CTYACHTY, KOTOPBIN HE 3HACT 3HAUH-
TENBHOW YacTH NMPOrPaMMHOTO MaTepuala, JIOMyCKaeT CYIIECTBEHHbIC OINMOKH, He-
YBEpPEHHO, ¢ OONBIINMH 3aTPYIHCHUSIMH BBITTOTHIET IPAKTHUECKUE PaOOTHI

Kommnerenmms [1K-1 cunrtaercs copMupoBaHHO#, €Ciii 0O0yYarOIIHIACS TOTY-
YUJI OUEHKHU «YAOBJIETBOPUTEIBHO», «XOPOLIO» WU «OTIMYHO).

3.3 OHEHOYHBIE CPEJACTBA JIJI51 KOHTPOJIS
CAMOCTOATEJBHOU PABOTHI

3.3.1 KypcoBbie paGoThl (MpOeKTHI) MO JUCHUILUIUHE, MPEIYCMOTPEHHbIE
yueOHbIM JIaHOM. He npegycMoTpeHsbl.

3.3.2 KourpoabHble padoThl/ pacueTHO-rpadguyeckue padoThI, Mpery-
CMOTpeHHbIe Y4eOHbIM I1aHOM. He npegycMoTpeHsbl.

3.3.3.1 [Ipyrue oneHO4YHbIE CPEACTBA JJI51 KOHTPOJIA CAMOCTOSATEIbHON padoThI
Paznen MopgoJiorusi 1 cucTeMaTUKa MUKPOOPIraHU3MOB

[lepeueHp KOMIETEHIINI, IPOBEPAEMBIX OLEHOYHBIM cpenctBom:  TTK-1

[To BHemHeW (Gopme MUKPOOPraHU3MBbI JIEISATCS Ha TPU OCHOBHBIE T'PYMIIbI:
apoBUJIHbIE (KOKKH), TTAJTOYKOBUJIHBIE WM UUJIUHApPUYECKUE U u3BUTHIE. M300pa-
3uTe Ha pucyHke 1 pazHooOpasue Bcex 3TUX (OpM M caelaiiTe COOTBETCTBYIOIINE
MOJIMKUCH K HUM.

JUITNIOKOKKH CTPCITOKOKKHU TCTPAKOKKHN CapIMHbI CTEI(I) HNIOKOKKH

OakTepun OaIMILIBI BUOPHUOHBI CIIMPUILIBI CIIUPOXETHI

Pucynok 1 — BHemnsisi gopma MUKpPOOPraHM3MoOB
bakTepuasibHas KJIeTKa COCTOMT U3 KJIETOYHOM CTEHKH, LIMTOILIa3Mbl, SIIEPHO-
ro annapara (HyKJI€OH]I) U IUTOIIa3MaTUYECKUX BKIIFOUCHUI.
Ha pucynke 2u300pa3ute cTpoeHHE BHYTPEHHEW CTPYKTYpbl OaKTepUalbHON
KJIETKU U clieJaiiTe COOTBETCTBYIOIINE 0003HAYCHMS.
| xanicyna
2 KJIeTOYHAasl CTEHKa
3 nuTomazmMaTiyeckas MeMOpaHa
4 yromnyiazma
5 pubocombl
6 nykieouna (reHodop)



7 ME30COMBI

8 KTyTUKH

9 BKIIFOUEHHMS 3aMACHBIX MUTATEIb-

HBIX BELIECTB
PucyHok 2 — BHyTpeHHsIsl CTPYKTYpa 0aKTepHAJIbHON KJIETKH
[To cTpoeHuto siAepHOro ammapaTta BCe pa3HOOOpa3ue MUKpPOOPraHU3MOB Je-

JUTCS HA YKapUOTHl U MPOKapHoThl. HeoOXoaumMo 3HaTh UX OTJIMYUTENbHBIE TPU-
3HAKH.
Taoauna 1- Hurosorudeckue npusHaku, (uddepeHuupywimne npo- u YyKapu-
OTHYECKHE KJICTKH

[Ipusznaku [IpokapunoTsl | DykaprOThI

Mopdonoruuecku ohopMICHHOE SIPO, OTACICHHOE OT HUTOILIA3-
MBI SIZICPHON MEeMOpaHOM

Hanuuue nykineonna

Hanuyue B k1eTke MUTOXOHIpUH, anmnapara I'oibpku

Hanuune pubocom

Llennro0103a U XUTUH B COCTaBE KJIETOYHOM CTEHKU

MypeunH B cOCTaBe KJIETOYHOU CTEHKH

Crops! AJ1s1 COXpaHEHUs! )KU3HECITOCOOHOCTH

CriopsI 17151 pa3MHOXKCHHSI

Hannuue xrytukos

Hanuuwne KariCyJibl

Croco0 MOTIOIEHUS TTATIN

Pa3MHOXeHHEe KJIETOK MPOUCXOAUT MyTeM:
® [IPOCTOTO JCJICHHUS;
®MHTO34;
eMelio3a

W3 5yKapUOTHBIX MHKPOOPTaHM3MOB 0OCO00€ BHHMAHHE CIIEAYET YICIUTh
IUIECHEBBIM IpudaM U JipoxckaM. HeoOxomumo moipoOoHO u3y4uTh X Mopdosiornye-
CKUE MPHU3HAKU: OCOOCHHOCTH CTPOCHUS MUIICIUS, XapaKTep CIOPOHOMICHHS U CIIO-
coObl pasmHOkeHus. Ha pucynke 3uzo0pasute ocoOeHHOCTH MOP(OIOTHYECKOTro
CTpOEHHUsI TPUOOB.

Mucor Penicillium Aspergillus
Pucynok 3 — Mopdosornueckue 0cCOOEHHOCTH CTPOEHMSI NJIECHEBbIX TPUOOB

O3HAaKOMBTECh C OCHOBAMH CHCTEMAaTHKU I'pUOOB, C XapaKTEPUCTUKOU OCHOB-
HBIX KJIacCOB, OCOOCHHOCTSAMU MX pa3MHOKeHus. Ha ocHOBaHMM M3y4yE€HHOTO Mare-
puyalia 3aroJHUTE TA0JauIy 2.



Taoauna 2 — CucremaTudeckoe moJjio;keHue rpudéoB M HEKOTOPbIE 0COOEHHOCTH
X PASMHOKCHUA

OcobeHHO-CTH Cnoco0bl OecIIoI0T0 U M0JIOBOTO PA3MHOKEHHS
MHuUKpOOp-TaHU3MBI Knace | crpoenus muue- KOHHTHO- ackoc- 3HUroc-
TSt CIIOPHI CHIOpAHTHOC-TIOPE! HOPEI HOpBI
Mykop
[ennmmmuym
Acnieprusuryc
Tpuxoznepma
Hporxoxu

HekoTtopsie OGakTepun 0Opa3ylOT CHOpbI, KOTOPBIC BBIMOJIHSIOT 3aIlIUTHYIO
bynkuio. B Toxe BpeMs 3TO cTanus 3amaca SHEPTUU U MUTATEIbHBIX BEIECTB JIJIs
HOCJIETYIOIIEro pocTa U pa3MHOKEHHUS.

Ha pucynke 3 nzo6pa3ure 6aunuispHOE, KIOCTPUIUAIBHOE U TJICKTPUIUATb-
HOE PACIOJIOKEHHE CIIOP.

PucyHok 3 — Oco0eHHOCTH PaCIOJIOKEeHHE CIIOP Y CIOPO0Opa3yIOIIUX OaKTepuid

K npokaprOoTHBIM MUKpPOOpPraHU3MaM TaK)Xe€ OTHOCATCS UM aKTMHOMHIETHI. [lo
CBOMM MOP(OJOTUYECKUM TPU3HAKA OHU CXOXKHU C TpudaMu, HO OTCYTCTBUE MCTHH-
HOTO SiJJpa XapaKTepU3yeT UX Kak MPOKapuoToB. M3yunTe 0COOEHHOCTH CTPOEHUE aK-
TUHOMHUIIETOB U OTOOpA3UTE 3TO B PUCYHKE 4.

Pucynok 4— CTpoeHne aKTHHOMHUILIECTOB

VY npokapHOTHBIX MUKPOOPTaHMW3MOB CYILIECTBYIOT Pa3jM4YHbIE CIOCOOBI pas-
MHOeHMS. KiFoueBbIM MOMEHTOM B MPOLIECCE KJIETOYHOIO JIEJEHUS SIBISIETCS YABO-
eHue (peryIMKalus) €€ HacJEJCTBEHHOIO0 MaTepuaia U IPOMCXOMAIIEro BCIEN 3a
ATUM paszzesieHne nuroruiasm. M3yunre Hanbosee paclipoCTpaHEHHbIE CIIOCOOBI pas-
MHOKEHHUSI IPOKAPHUOT, PE3YIbTAThI 3aHECUTE B TA0HLLY 3.
Tabimnna 3 — Crioco0bI pa3MHOKEeHHS POKAPUOTHBIX MUKPOOPraHM3MOB

['pynibsl MEKpOOPTraHU3MOB Cnoco0bl pa3MHOXKEHUSI

Koxkku n ITaJIOYKOBUIHBIC 6aKTepI/II/I

[Toukyromuecs

AKTHHOMHIIETHI

[{nanob6akrepun

W3yunTe MUKpOOpPTraHU3Mbl HEKJIETOYHOW CTPYKTYphl (BUpYCHl U (aru), oT-
METhTE UX OCHOBHbIC (DU3UKO-XUMHUYECKHE U OMOJIOTMYECKUE CBOMCTBA, CTPYKTYPY,
dbopmbl, pazmepsl. Pa3o0path MexaHU3M MPOHUKHOBEHHUS BUPYCOB U (paroB B Opra-




HU3M, UX PENPOIYKIHIO B KJIETKaX, METObl UCCIEIOBAHUS U KYJIbTUBUPOBaHUA. 3a-
pHCOBATh CXEMbI CTPOEHHUS BUPYCOB U (Paros.

Pucynok 5 — Cxembl cTpoeHus1 BUpyca u ¢para

Paznen 2 ®u3no/i0rusi ¥ reHeTUKAa MUKPOOPTraHU3MOB.

3 OO0MeH BelecTB MUKPOOOB (MeTa00IM3M).

Ilepeyenb KoMneTEHIMI, IPOBEPSEMBIX OLEHOUYHbIM cpencTBoM:  TTK-1

JUtst Mydiiero yCBOEHUs 3TOr0 MaTepualia MpeuiaraéM BaM 3all0JIHATh COOT-
BETCTBYIOIINE TAOIHUIIBL.
Tabauua 4 — Tunbl NUTAHUA MUKPOOPTraHU3MOB

Tune! nuTanus

HcTounnk
DHEPTUU

Hctounnk
yraepoaa

Muxpo6s1

®doroasroTpodsl (poTonuTo-

Tpodbl)

dotorerepoTpod sl
raHoTpodsr)

(potop-

XeM0aBTOTpOdBI (XEMOJIUTO-

TpOo(bI)

XemoretepoTpodsl (xemoop-

raHotpodsi):
carnpouTsl
TIapas3uThl

Ta6auua 5 — CuHTe3 OpraHnyecKux BelecTB

Mouomeps!

Opranuueckue Be-
iecTBa

AMHWHOKHUCJIOTBI

MOHOCaxapa

HYKJICOTUbL

JKUPHBIC KHUCJIO-
ThbI

TJIMIEPUH

benku

JIunu et

[Monucaxapuabl

HyKJ'[eI/IHOBHe KHC-
JIOTBI

Tadiamnua 6— Croco0bl moJy4eHHs JHEPIrud MUKPoOaMu

CrocoOsI mosryde-
HUS

Ucxomusle Bele-
CTBa

Koneunsle npoayx-
TBI

VcTOYHHK KHUCIOPO-
Jia (CBOOOTHBIMN,
CBSI3aHHBIN )

[IpencraBurenu

AspoOHOE ThIXaHUEe

AHaspoOHOe  (HHUT-
paTHOE) AbIXaHHUe

HenonHoe oxwucie-
HHE OpraHUYeCKuX
BEILIECTB

Bpoxenue




Bomnpocs! 1j1 caMOCTOATEILHOM MOATOTOBKH
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XHUMHYECKUI COCTaB MUKPOOHBIX KIIETOK.
MexaHu3Mbl OCTYIJICHUS] TUTATENIbHBIX BEIIECTB B MUKPOOHYIO KIIETKY.

3. ®epMeHThl U HUX POJb B KU3HENEATEIbHOCTH MHKPOOOB. Kiaccudukanus

(bepMeHTOB.

4. Knaccudukaius MUKpPOOPTaHU3MOB IO crnoco6aM nuTaHus. CylUiHOCTh aBTO-
TpOodHOTO0 U reTepoTPO(PHOTO MUTAHUS.
5. ®oToaBTOTpOPHBIE MUKpOOPraHU3Mbl. OCHOBHBIE MPECTABUTEIHN, UX MOPGO-
JOTuYecKue U (U3N0JIOTMUECKIE OCOOCHHOCTH.
6. XemoaBToTpodbl. OCHOBHBIC MPEICTABUTEIN, UX MOpQoJoruyeckue u Gpusno-

JIOTUYECKHE 0COOCHHOCTH.

7. T'erepoTpodHblii TN MUTaHUA (CanpOdUTHI U MTApa3UThI).
8. Ilporecc nprxanus u OpoKeHUs, KX O0IIast XapaKTePUCTHKA.

Pasz[e.ﬂ 2 ®Ou3noJI0rus U reHeTHKa MHUKPOOPraHu3mMoB.

4 Biansinne (pakTOpOB BHEUIHEH Cpe/ibl HA pa3BUTHE MUKPOOPraHu3sMoB. I'ene-

THKA MUKPOOOB.

[lepeueHb KOMIETEHIINI, POBEPAEMBIX OLIEHOYHBIM cpenctBom:  TTK-1

N3 pusnueckux paxTopoB TeMiiepaTypa Cpelbl SBISETCS OAHUM U3 TJIABHBIX,
BIIUSIOIIMX HA KU3Hb MUKPOOOB. HeoOX01MMO H3yUnUTh KPUTUUYECKUE MPEEbl TEM-
nepaTyp A pa3aIudHbIX Tpynn MUKpoOOB. Pe3ynbTaThl 3aHecuTe B TA0MILY 7.
Tadauua 7 — OTHOLIEeHHEe MUKPOOPTraHM3MOB K TeMIleparype

IToxa3zatenu Temmepatypsl, ‘C

r IIbI MUKPOOPTaHU3MOB
pyH poop MHWHHUMaJIbHasa

OIITUMAJIbHAasA

MaKCHUMaJIbHas

[IpencraBurenu

[cuxpodusr

Mesodmnist

Tepmodus

HemanoBaxxHoe 3Ha4YeHHE JIs1 pa3BUTHUS KYJIbTYPhl MUKPOOOB MMEET BO3IYIII-
HBIIA pekuM. [Io OTHOIIEHHIO K KHUCIOPOIY MHUKPOOPTAaHM3MOB JIETST Ha a3po0oOB U
aHa’po0oB ((pakyIbTaTUBHBIX U OOJIMTATHBIX ).

Tabiamnua 8 — OTHOMIEHHEe MUKPOOOB K a3pauun

MuKpoOprann3Msl

AHa3po0BI

AdpoOBI

(axyIbTaTHBHBIC

o0nMraTHele

[TiecueBbIe rpUOBI

Hpoxoxu

AzoTobakTep

AKTHHOMHIIETHI

banmumner

Knoctpuanymsl

MoOJI09HO-KHCIIBIC 6aKTepI/II/I

YKcycHO-KHCIIbIe OaKTepHU

Hutpudummpyromue 6akrepun

Jerutpuduimpyromue 6akTepun

KinyGenpkoBBIC OakTepHn

N3yunrte BiusAHUE NABIICHUS, CBETA, YIBTPA3BYKA, PAAUALMU U PEHTI€HOBCKUX
Jy4eu Ha pa3BUTHE MUKPOOPTaHU3MOB.




N3 xummnueckux ¢akTopoB 0c000€ BHUMAHHUE CIEAYET YICIUTh PEaKIUU cpe-
IIbl, KOTOpasi OKAa3bIBAET CYIIECTBEHHOE BIMSHUE HA KU3HEIEATEIbHOCTh MUKPOOP-
rauu3MoB. [Ipupoaa AeiicTBUS XUMHYECKUX BEILECTB, MPOHUKAIOIINX B KJIETKY, pa3-
auyHa. Colu TSDKENIbIX METaJUIOB, CHUPTHI, (DEHOJIBI CBEPTHIBAIOT OEIKOBBHIE BEIle-
CTBa LUTOIIa3Mbl. KUCIIOTHI 1 11e104M rufponu3yroT OeIKH, BIMSHUE XJI0pa, 030Ha,
NEPEKUCH BOJOPOJIA CBA3AHO C OKUCIUTEIbHBIMU ITPOLIECCAMU B LIUTOILIA3ME.

buonornyeckue gpakTopsl cpeibl — 3TO B3aUMOACHCTBUE MEKIY pa3IMYHbIMU
BUJaMHU MUKPOOOB U € APYTUMHU opraHuzMamu. Mx neiicTBue MOXET CTUMYJIUPOBATh,
MOJIAaBJIATh U JJaXKe yOUBaThb MUKPOOBI.

3HaHUE BOIPOCOB BIIMSHUS OKPYKAIOLIEH Cpeibl HA MUKPOOPTaHU3MBI CIIYKUT
OCHOBOM Jisl YIIPaBJICHUS JKU3HEIEATEIbHOCTBIO MOJE3HbIX U YTHETEHUS WIN YHU-
YTOXKEHMSI TATOT€HHBIX MUKPOOPTraHU3MOB.

Heo0Oxonumo pa3o0pathbesi, YTO OTHOCUTCS K TEHOTUIMMYECKUM U (PEHOTUIINYE-
cKuM (opMaM HM3MEHUYMBOCTH, Kakas (opMa M3MEHUYMBOCTU 3aKpEIUIETCS B Opra-
HU3ME M Tepelaercs U3 NOKoJIeHus B nokosieHue. [1ogpoOHO U3ydnuTe reHOTUIHY e-
CKue (HacjaenCcTBeHHbIE) (OPMbl M3MEHUYUBOCTH — MYTAllMM U PEKOMOMHAIIMK T€HOB.
[TonpoGHee o3HaKOMBTECH C (PaKTOpPaMHU, KOTOPbIE MOTYT BbI3bIBATh MyTAllUU Y MHUK-
poopraHu3MoB (MyTareHHble (akTopbl). [ momydeHus: HacleJCTBEHHBIX HW3MEHe-
HUN y MUKPOOPIaHU3MOB IyTEM CMEIIMBaHMs (PEKOMOMHALIMN) T€HETUYECKOro Ma-
Tepuaja OT JIBYX KJETOK IMOJIb3YIOTCS METOJaMHU TpaHC(POopMaluu, TPAaHCAYKIUH U
KOHBIOTaLIUH.

Crnenyer oOpaTUTh BHUMAHUE HA BAXKHYIO POJIb HAIIPABJICHHOTO BhIPAIIMBAHHUS
MHUKpPOOPraHU3MOB — cesleKno. CelleKiMed MUKPOOPTaHW3MOB YAAeTCsl MOJIy4aThb
pacel MUKPOOOB, KOTOpbIE B OOJIBIIMX KOJUYECTBAX CHOCOOHBI MPOAYLIMPOBATH aH-
TUOMOTUKH, BUTAMUHBI, PETYISTOPHI POCTa, aMHUHOKHCIOTHI Jpyrue OHOJIOTHYECKH
aKTHBHbBIE BELLIECTBA.

Bonipocs /151 caMoCTOSITE/IbHOI padoThI
. UTo Takoe cTepuiM3alns U NacTEPU3ALMA U UX NPAKTUYECKOE PUMEHEHNE?
Hesundexuusa. UyBCTBUTEIBHOCTh MUKPOOPTaHU3MOB K Pa3IMYHBIM XUMUYE-
CKHMM BEILIECTBAM.
3. Cum6mno3 u Merabno3. CyniHOCTh 3TUX B3aUMOOTHOIIEHUM, TPUMEPHI MPOSIB-
JICHUS.
4. AHTaroHusm, €ro CymHocTb. Vcnosib30BaHUE SIBJEHUS aHTaroHW3Ma B CEJlb-
CKOXO35ICTBEHHOU IIPAKTHUKE.
5. Ilapa3suTusMm M XUMIIHUYECTBO, UX CYLIHOCTh. Vcnonb30BaHKue 3TUX 3HAHUN B
3alUTe PACTCHUMN.
OpraHu3anusi TeHETHYECKOIO armapaTa y MUKpOOPraHu3MOB.
7. I'enotunuueckass u (peHoTunuueckas GopmMbl WU3MEHUUBOCTH Yy MHUKPOOpra-
HU3MOB.
8. MyTtauuu u ux pa3HOBUJIHOCTH. DAKTOPBI, BHI3BIBAOIINE MYTALIUH.
9. PexomOMHaIMs TEHETUYECKOIO MaTepuaia y OaKTepHii.
10.Metoapl cenexkuum MUKpOOpraHu3MoB. [lomydeHne MUKpPOOOB € II€HHBIMH
CBOMCTBaMHU.

o =
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3 YyacTre MUKPOOPraHM3MOB B IIPeBPalllecHMH BelIeCTB M JHEPIMHU B
ouocdepe.
S IlpeBpalieHe MUKPOOPraHM3MaMM COCAMHEHUH yrjiepoja.

[lepeueHp KOMIETEHLINI, IPOBEPAEMBIX OLEHOYHBIM cpenctBom:  TTK-1
Bomnpocs! Aj1s1 caMoCTOATEIbHON padoThI

VYyacTtre MUKpOOPraHU3MOB B KDYTOBOPOTE BELIECTB B IPUPOJIE.

Bo30Oynurenu cnimptoBoro oposkeHus, ux Mopdonoruueckue u Gu3nonIoruye-

CKHE€ 0OCOOEHHOCTH. 3HAUEHUE JIaHHOTO TpolLiecca.

MomnouHokucnoe Opoxxenne. XuMu3Mm nporecca. Kparkast XxapakrepucTuka oc-

HOBHBIX BO30yAMUTENCH.

['oModepMEeHTaTUBHOE MOJIOUHOKHUCIIOE OpOKEHHE, XapaKTEPUCTUKA BO30Y 1~

Tesel JaHHOrO BUJa OpOKEHUsI.

Macnsnokucioe 6poxkenue. Mopdosoruueckie u (Gpu3noIOrHueckue 0cooeH-

HOCTHU BO30yauTeneid. XMMHU3M mpolecca.

Pa3pyiienne MuKpoopraHu3MaMu KJIETYaTKH U JIMTHUHA. OCOOEHHOCTH Teve-

HUS TIpoIlecca B adpOOHBIX W aHA3POOHBIX YCIOBHX. 3HaYEHHE ITUX Ipolec-

COB JUIs1 CEJILCKOT'O XO35MCTBA.

Bo30Oynurenn OpoxeHHs] MEKTMHOBBIX BEUIECTB, UX XapaKTEpUCTUKA. 3Haye-

HUE HTOrO IPOLECCa B CEIIbCKOX03CTBEHHOM IIPOU3BO/CTBE.

Henonnoe okuciieHne yrileBOJOB B YKCYCHYIO U JPYIHE€ OPraHUYECKUE KUCIIO-

Tbl. XMMHU3M IPOLIECCOB U UX BO30YIUTEIH.

3 Y4yacTue MUKPOOPraHM3MOB B NPEeBPALLICHNH BellleCTB U JHEPTrUu B
ouocdepe.
6 IlpeBpanieHne MUKPOOPraHM3MaMM COeIMHEHNH a30Ta.

[lepeueHb KOMIIETEHIINI, IPOBEPAEMBIX OLEHOYHBIM cpenctBom:  TTK-1
Bonpocsh 17151 caMoCTOSITE/IbHOI padoThI

AMMoHMGUKaLKs OENKOBBIX BEIIECTB. XUMHU3M IPOLIECCa, XapaKTepUCTUKA

BO30yIuTENEN NAHHOTO sIBICHUS. MeTolbl peryaupoBaHus aMMOHU(UKALIUY B

MOYBE U NIPU XPAHEHUHU HABO3A.

AMMOHU(UKALMSA MOYEBUHBI. XUMU3M IPOLIECCA, XapaKTEPHbIE OCOOCHHOCTH

BO30yAUTENICH JAHHOTO SIBJICHUSL.

[Ipouiecc nurpudukauu. Mopdonoruueckue u PU3NOIOrHIECKUE 0COOCHHO-

CTH BO30yauTenel. 3HaueHne HUTpU(UKALUK B I10YBE U MPU XPaHEHUU HABO-

3a.

JluHamuka mnpouecca HUTpUUKaMKU, BO3OYAUTEIM W HUX XapaKTePUCTHKA.

Pons pa6ot C. H. Bunorpaackoro.

[Ipouecc nenutpudukanuu. XumMusM. XapakTepHble 0COOEHHOCTH BO30OyAUTE-

Jel mpouecca. 3HaueHUe 3TOro npouecca.

buonornueckas Quxcamnus MonekynspHoro azora. VcTopusi m3ydeHus 3TOTo

BOIIpOCA.

AdpoOHBIE CBOOOJHOKUBYILIKME a30T(MUKCUPYIOIINE MHKPOOpraHu3mMbl. Mx

OHoIorHYecKre 0COOEHHOCTH. 3HAUCHUE U MPAKTUYECKOE UCTIOIb30BAHHUE.



8. AHa’poOHbIe a3oTduKcHpyronme MukpoopranuzMbel (Ha npumepe Clostridi-
umpasteurianum). Mopdosorudeckre u (pusznongoruueckue cpoiicta. Bius-
HUE TOYBEHHBIX (PAaKTOPOB HA UX KUZHEAEATEIbHOCTD.

9. Cumbuotnueckue azoTPUKCUpYyrOUIMe MUKpOOpranu3Mbl. CylIHOCTh CUMOUO-
3a. Biusaue BHemHUX ()aKTOPOB HA X pa3BUTHE. 3HAUCHHE.

10.KnyO6enpkoBble Oaktepuu. Crneuu(puyHOCTb, BHUPYJIEHTHOCTb, AKTHBHOCTb
(?p(eKTUBHOCTB), KOHKYPEHTOCHOCOOHOCTh. [{ukn pa3BuTusa. 3HaUeHUE B
CEJIbCKOM XO3SHCTBE.

3 YyacTre MUKPOOPraHM3MOB B NIpeBpallleHNU BelleCTB M JHEPIruu B

ouocdepe.

7 IlpeBpalieHde MUKPOOPraHU3MaMu coequHeHnil gocdopa, cepbl U Kejie3a B
npupoae. CHHTEe3 MUKPOOPTraHU3MaMH OMOJI0TMYEeCKH AKTHBHBIX BellleCTB.

[Iepeuenb KOMIIETEHIIMM, IPOBEPSIEMBIX OLIEHOYHBbIM cpeacTtBom:  TIK-1

*

Bomnpoce! AJ1s1 caMOCTOATEIbHOI PadoThI
[IpeBparienre MUKpOOpPTaHU3MaMU OpPraHUYECKUX coenuHeHui (ocdopa.
3HaYEHHE 3TOro Mpouecca A 3eMIIeIeusl.
Ponp MuKpoOpraHu3smMoB B TIEPEBOJI€ HEAOCTYIMHBIX MUHEPAIbHBIX COCIU-
HeHu# ¢pochopa B paCTBOPUMbIE, JOCTYITHBIC JIJIsi PACTCHUIM.
VYyacTre MUKpOOpPraHM3MOB B KpyroBopote cepbl. Bo3Oyautenu. 3Hauenue
IPEBPAIICHNI CEPBI B IPUPOJIE U TSI CETTLCKOTO XO35IHCTBA.
Cynbdodukamms. XapakTepucTuka BO30YyIUTENICH, YCIOBHS, ONMpPEACIIsIo-
M€ X Pa3BHUTHE.
Hecynbhoduxarus. Mopdonorudeckne u GU3HOIOTHISCKAEC OCOOSHHOCTH
Bo30ynutenei. Iyt cokpanieHus: HexXenaTeaIbHOro MpoLecca B MOYBE.
Ponbp MukpoopraHusMoB B IMpEBpallleHUH COE€IMHEHUN xene3a. Mopdoio-
rudeckue u GU3HoJornyeckue 0COOCHHOCTH BO30YyIUTENEH.
Hcnonb3oBaHne MUKPOOPraHU3MOB [JIsl MOJYyYEHUS KOPMOBOTO Oeyka H
AMUHOKHCJIOT.
CuHTE3 MUKPOOPraHU3MaMU BUTAMUHOB U (PEPMEHTOB.
MuUKpoOBI-aHTarOHUCTHl — TPOAYIEHTHl AHTHOMOTUYCCKUX BEIIECTB, WX
XapaKTepPUCTUKA U MTPAKTUIECKOE UCTIOIh30BaHHE.

10.Mukpoopranu3Mbl, CHHTE3UPYIOLINE TOKCUYECKUE BEUIECTBA, METOBI TIpe-

JYIIPEKICHUS KOPMOBBIX U IUILEBbIX OTPABJICHUMN.

B tabauny 9 3anummre O0MoJIOrHYecKUe MpenapaThl, KOTOPbIE UCTOIb3YIOTCS
B CEJIbCKOM X03siicTBe M MeAulmHe. Heo0XoquMo 3amoiaHuTh TabauIly MOJHOCTHIO,
MpUBECTU 5-7 COOCTBEHHBIX MPUMEPOB MPENapaTOB.

Tabdanua 9-buosiornyeckne npenapartbl, HCNOJb3yeMble B CeJIbCKOM XO03AHCTBE
U MeUIHHeE.

Ne
m/n

HasBanne npenapara

IIponyuent (1aTHHCKOE

Hasnauenue Croco0 MCIob30BaHUs
Ha3BaHHE)

KopmoBble aposxxku

1.

2. L-nm3un

3. L-ananun
4. Burtamun A
5. Buramun B




6. ABK

7. CrpenToMHULIUH
8. [Menunmuimna

9. Kanamunma

10. CyOTunnn

4 Ce1bCKOX03IMCTBEHHAs] MUKPOOHOJIOT .
8 Posib MukpoopranusmMos B (popMHpPOBAHUM NOYBBI U CO3JAHMHU ee II0-
AOpoaUs.

[IepeueHnb KOMIIETEHIINM, TPOBEPSIEMBIX OLIEHOYHBIM cpeacTtBom:  TIK-1
Bonipocs 17151 caMoCTOSITEIbHOI padoThI

OcHOBHBIE HAMpaBJICHUS UCCIEAOBAaHUI MOYBEHHON MUKPOOUOIOTHH.

Ponb MukpoopranuzMoB B (GOPMUPOBAHKUM TTOYBBI U CO3/IaHUH €€ TII0JJ0PO-

TS

3 YyacTue MUKpPOOPraHU3MOB B 00pa30BaHUM I'YMHHOBBIX BEIIECTB MOYBBI U
B UX Pa3JI0KEHUU.

4 Bo3ayuHbIld pekUM MOYBBI Kak (hakTop, ONMPEACIISIIONINNA HaMpaBIeHHOCTh
MUKPOOHOJIOTUYECKUX MPOLIECCOB B MOYBE.

5 BiusHHEe aKTUBHOW KHUCIOTHOCTA Ha MUKPO(MIOpPY MOYBBI. MeTonbl pery-
JIMPOBAHUSL.

6 BnusHue TeMrepaTypbl U BJIA)KHOCTU Ha KU3HEAESITEIbHOCTh MHUKPOOpra-
HU3MOB ITOYBBI.

7 Ponb 6uonornyeckux GakTopoB B HGOPMUPOBAHUU ITOYBHI.

Ponb pycckux y4eHbIX B CTAHOBJIIEHHH MMOYBEHHOW MHUKpoOHosioruu (pado-

el ILLA. KocteiueBa, C.H. Bunorpaackoro, B.JI. OwmensHckoro,

H.H. XynsikoBa u apyrux).

9 KonnuecTBeHHBI M KAa4eCTBEHHBIH COCTaB MHUKPO(MDIOpPHI pa3HBIX THUIIOB
IIOYB.

10 XapakTeprucTka OCHOBHBIX IPYIIII MUKPOOPTraHW3MOB, HACEJSIFOIIMX MOY-
BY.

11 O6mias xapakTepuCTUKa METOJOB M3YUYEHHUSI COCTaBa M YUCIECHHOCTU TOY-
BEHHOI'O MUKPOHACEJICHHUS.

12 Metozasl onpeneneHuss CyMMapHOi OMOXMMHYECKOW aKTMBHOCTH TOYBEH-
HOUM MUKPOQIIOPBHI.

13 Bausnaue o6pabOTKU MOUYBBI HA KU3HEACSATEIBHOCTh TOUBEHHBIX MUKPOOP-
TaHW3MOB U CTENEHb MUHEPAIU3ALMN OPTaHUYECKUX BELIECTB.

14 BnusiHue ceBOOOOPOTOB HA MOYBEHHOE MUKPOHACEICHHUE.

15 BnusitHue MHUHEpPaNbHBIX M OPTaHMYECKUX YyJIOOpEHMI Ha COCTaB MUKPO-
(bI0pBI TOYBHI.

16 BnusiHue mecTUlUI0B HAa TIOUYBEHHYIO MUKpOhopy. DakTopsl, onpeaens-
IOIIAE CKOPOCTh Pa3JIOKEHUS ECTULIUIOB B MIOYBE.

17 AxTuBU3aIUS IEATEILHOCTH MOYBEHHOW MUKPOGIOPH METHMOPATUBHBIMU
MEPONPUATHAMMU.

N —
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18 KauecTBEeHHbIII M KOJIMYECTBEHHBI COCTaB MHUKPOOPTaHU3MOB HaBO3a U
MHUKpPOOHOJOTUYECKHUE MPOLIECCHI, MPOUCXOISAIINE TPU 3arOTOBKE OpraHU-
YECKUX yJI0OpEHUH.

19 Hurtparun (puzoroppuH, pu3001H), NOTy4YE€HHUE, TPUMEHEHUE U BIUSHUE HA
ypOXKau.

20 AzotobakTepuH mnojiyudeHue, npuMmeHeHue. llonoxuTenpbHoe NecTBUE Ha
pactenue. Y cloBus, crnocoOcTByroLue ero 3(h(peKTuBHOCTH.

21 dochopobakrepuH, nonydeHue, npumeHeHue. llonoxurenbHoe aencTBHE
Ha pacTEeHUe.

22 IlapuukoBeli TpyHT «AMDbB», npurotomieHue, npumMeHeHue, 3HQPeKTUB-
HOCTb.

N3yuute OakTepuanbHble yA0OpEHUs,, OTMEThTE KaKUe MUKPOOPTaHU3MbI BXO-

IAT B UX OCHOBY. JlJI JIy4IIeEro yCBO€HHS JaHHOIO MaTepuasa 3aloJIHUTE Ta0JIu-

ny 10.
Ta6auua 10 — XapakTepucTuka 0aKkTepHAJIbHBIX YA00peHUI
Hcnonb3yemslit MUKpO-
VY nobpenne opranusm Tun ynoGpenus Crioco0 nmpuMeHeHus
A30TOOaKTEepHH
Hutparun
DochopobakTepuH
AMbB

4 CeibCKOX03IMCTBEHHAS] MUKPOOHOJIOTH.
9 B3auMoOOTHOILIEHHMEe MUKPOOOB MexK1y c000ii M paCTeHUSAMHU.

[IepeueHb KOMIIETEHIINI, IPOBEPSIEMBIX OLIEHOUHBbIM cpeacTBoM:  TIK-1
Bonpocs! 1J151 BbINOJIHEHUS KOHTPOJbHOM padoThI

KopneBas u npukopHeBasi MUKpohIopa U ee BIUSHUE Ha pacTEHUE.

Mukopu3a, ee BUJIbl, UCITOJIb30BAHUE B CEJILCKOM U JIECHOM XO3SIIICTBE.

OnuduTtHas MUKpodIIOpa, €€ COCTaB U 3HAYCHUE B COXPAHECHUH YpOKasl.

MukpoOuonoruueckue cpeAcTBa 3aluThl pactenuil. [Ipeumymiecta u He-

JOCTAaTKU METO/1a.

5 buonpenaparsl B 3allUTe€ PaCTEHUN OT BPEIHBIX HAaceKOMbIX. [Ipemaparsl
OaKTEepHAIbLHOTO, TPUOHOTO U BUPYCHOTO MTPOUCXOXKICHHUS.

6 buomnpemnapaTsl B 3a1MTe pacTeHU OT BO30OyaAUTENEH 3a001eBaHUM.

7 T'mOOepesIvH 1 ero UCIob30BaHUE.

AW N —

VscHUTE, YTO MUKPOOPIaHU3MBI B MPOLIECCE CBOEH MKUZHENEATEIbHOCTH BbI-
pabaThIBalOT pa3HOOOpa3HbIe OMOJOTHUUECKH aKTUBHBIC BEIIECTBA, B TOM YHUCIE PO-
CTOBBIE. B CENbCKOM XO035IICTBE B OCHOBHOM HCIIOJIb3YETCS] THOOEPEITUH — CTUMYJISI-
TOp pocTta pacteHuil. O3HAKOMBTECHh C MUKPOOPTraHU3MOM, BBIJICISIOIIAM 3TOT CTH-
MYJIATOP, U C UCIIOJIB30BAHUEM €TI0 B PACTEHUEBOCTBE.

JLyist ydinero ycBOeHusl MaTepuasa 3anojHute Tadaumy 11.




Tab6imua 11 — buoJsiornyeckne npenaparbl, NPpUMeHsieMble B 3alIIATe PACTEHUH

Ne [MpoxyueHT (1aTuHCKOE Haznauenue u cocod
HasBanue npenapara
n/m Ha3BaHNE) IPUMEHCHUS
1. Jlemmumornug
2. Burokcubanumima
3. bosepun
4. Beprunmiinmnn
5. PuTocnopuH
6. BepMmukynen
7. [1nanpus
8. PuTonaBUH
9. TpuxonepmMuH
10. Arar-25K

4 CelbCKOXO035HCTBEHHA MUKPOOHOJIOTHSl.
10 MukpoOHO0I0TUsI KOPMOB.

[Iepeuenb KOMIIETEHIIMM, IPOBEPSIEMBIX OLIEHOUHBIM cpeacTteoM:  TIK-1
Bomnpoce! AJ1s1 caMOCTOATEIbHOM padoThI
1 CunocoBanne KOpMOB. MUKpOOHOJIOTHUYECKUE MPOLECCHI, MPOUCXOSAIINE
IIPU CUJIOCOBAHUMU KOPMOB, UX PETYJIUPOBAHUE.
2 CenaxupoBaHue KOpMOB. MUKpOOHOJIOTHYECKHE MPOLIECCHl TIPU CO3peBa-
HUU CEHAXA.
3 Xumuueckue 1 MUKpOOHOJIOrMYECKUE TTOKA3aTeNM KayeCTBa KOPMOB.

Oxunaemblii pe3yabtar: OOyyaromuecs: JOJKHBI:

3HATh:
OMOJIOTMI0 MHUKPOOPraHU3MOB, MPEBpAIllEHHEe MHKPOOPraHU3MaMu  pa3IMyYHbIX
coenunennit (I1K-1).

yMeThb:
MCIOJIb30BaTh MUKPOOHOJIOTUYECKHNE TEXHOJOTUA B TIPAKTHKE TPOU3BOACTBA H
nepepaboTKu cenbckoxo3sicTBeHHOM poaykiuu (ITK-1).

BJIA/I€Th:
METOJIAMH BBIJICIICHUS KYJIBTYP MUKPOOPTaHU3MOB U BBIPAIIMBATH WX HA MUTATEIHHBIX
cpenax; MeToJaMu JabopaToOpHOro aHaiM3a OOpaslloB IMOYB, PACTEHUN W TPOLYKIIMU
pactrenueBojcTsa (I11K-1).

Kpurepun onenku:

«BadYTCHO» BBICTABJIICTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpHall, 'PaMOTHO H3JIaract
€ro, NpaBUJIbHO MPUMCHACT TCOPCTUYCCKUC MOJIOKCHUSA TIPU PCHICHUMN TIPAKTHYC-
CKHUX BOIIPOCOB U 3a4a4, BJIaACCT HGO6XO,I[I/IMI>IMI/I HaBbIKaMHU U IPUEMaMH HUX BbI-
TIOJTHCHUA

«HEC 3a4YTCHO» BBICTABJIACTCA CTYIACHTY, KOTOpHﬁ HE 3HAeT 3HAYUTEIHHON YacTH IporpaMMHOTO
Matepurajia, AOIMYCKAacT CYIICCTBCHHBLIC OI.HI/I6KI/I, HCYBCPCHHO, C OOJIBIIMMH 3a-
TPYAHCHUAMM BBIINOJHACT HPAKTUICCKHUC pa6OTH

Komnerenuus TIK-1 cunrtaercs chopMupoBaHHOM, €Ciid 00yYarOMUNCs MOTy-
YU OLICHKY «3aYTEHOY.




3.4 OHEHOYHBIE CPEJACTBA JJIA ITPOBEJIEHUA
MNPOMEXYTOUYHOM ATTECTALIUU

IlepeyeHb BONPOCOB /AJIs1 IPOMEKYTOYHOM aTTecTAllUU (3a4€T)

[IpeameT u 3a1a4u MUKPOOHMOJIOTHH.

3acnyru JI. IlacTepa B pa3BUTUHU MUKPOOUOJIOTUUECKON HAYKHU.

Ponib pycCKUX yY€HBIX B CTAHOBJICHUM MUKPOOHMOJIOTUU KaK HAyKH.

Ponb 1 ucnonab3oBaHre MUKPOOOB B CEIBCKOXO035IICTBEHHOM IIPOU3BOJICTBE.

Crtpoenue OakTepUaIbHON KIETKH.

dopmMma u BenuurHa OaKTepuu, JBUKECHUE.

CniocoObl pa3MHOKEHHE MUKPOOPTaHU3MOB.

Kinaccuduxanus rpu6os.

9. XapaktepHble 0COOCHHOCTH BUPYCOB M OakTeprnodaros.

10. ®enotunuyeckue GopMbl UBMEHUUBOCTH (aganTaius U MouuKarms).

11.T'enetnyeckue GopMbl UBMEHUYMBOCTH MHUKPOOPraHuW3MoB. MyTauuu u pekomMOu-
HallMW T€HOB.

12. Bnustnue hakTopoB BHEUTHEH Cpeibl HA MUKPOOPTaHU3MBbI ((hU3HYeCcKue, XUMHUY e-
CKHe).

13. DepMeHTHI MUKPOOPTAaHU3MOB, UX CBOMCTBA, Kiaccudukamus dpepmeHToB. [Ipak-
THYECKOE 3HaUCHHE MUKPOOHOM (hepMEeHTaIIUH.

14.Tlutanne Mukpo6oB. Tumbl nmuTanus MUKPOOOB. VICTOUHHUKHU SHEPTUU YIIIEPOIH-
CTOI'0 M @30THCTOT0 MUTAHUSA MUKPOOOB.

15. Ipixanne MUKpOOOB (CYLIHOCTb MPOLECCA, TUIIBI AbIXaHU).

16.IIponecc npixanus U OpokeHus, ux oOas xapakrepuctuka. OTHOLIEHUE MUKPO-
OpraHU3MOB K KHCJIOPOJly BO3/yXa.

17. CnupToBOoe OpokeHue U ero Bo30yautenb. [IpakTuyeckoe 3HaUeHUE CIIUPTOBOTO
OpoKeHMUSI.

18. Monounokucioe oOpoxenue. [IpoayKThl MOJIOUHOKUCIIOTO U CMEIIAHHOTO OpoKe-
HUS, UX XapaKTePUCTHKA.

19. MacnsHokucioe OpoXkeHue, ero Bo30yautenu. Mcnoab3oBanue OpoKeHusl.

20. AMMoHMUKaLKs OENKOBBIX BEIIECTB. XapaKTEPUCTUKA MUKPOOPTaHU3MOB, BbI-
3bIBAIOIIMX AMMOHU(UKAIHIO.

21.IIpouecc HUTpUDUKALIMK, €r0 3HAYEHUE JUISI CEIbCKOXO3SIICTBEHHOTO IPOU3BOI-
ctBa. Hutpudukanus B pa3inyHbIX OYBaX.

22. lenutpudukanus u ee Bo30yauTenu. Mepbl 00pbObI ¢ OTEPSAMH a30Ta MOYBHI B
pe3ynbTare JeHUTpUPUKAIIH.

23.3HaueHue OMOJIOTMYECKOW (UKCAUMU aTMOC(PEPHOro az0Ta B CEIBCKOXO3sii-
CTBEHHOM IIPOU3BOJICTBE.

24. dochopubie ObakTepuu, cepodaAKTEPUH U KeIE300aKTEPUH UX POJIb B IPUPOJIE.

25. dakTopkl cpelibl, onpeaesone GopMUpOBaHUE MUKPOOHBIX acCOIMAIUN TOY-
BbI (TeMIIepaTypa, BIaKHOCTb, adpaliysi, KUCIOTHOCTh U JIp.).

26. MukpoOHOE HacelleHnEe TTOYBEHHBIX THUIIOB. PacrnpocTpaHeHne MUKpOOPraHM3MOB
B npoduiie nmoyB. OKyJIbTYPEHHOCTb MOYB.

27.CuI0COBAaHHE U CEHAXKUPOBAHHE KOPMOB.
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28.Muxopuza pactenuit. Pons Mukopussl B muTaHuu pactenuid. llemecooOpa3HocThb
MUKOPHU3ALMH MPU JECOHACAKICHUSX.

29.OnudurtHas u puzochepHas MUKpohIopa paCTCHUM.

30. CuHTE3 MUKPOOpPraHU3MaMu O€JIKOB, BATAMUHOB, aHTUOMOTUYECKHUX BEIIECTB.

Oxunyaemble pe3ynbTaThl: B pe3ynbraTe 0CBOeHUs AUCUUILIMHBL «llouBeHHas
MUKPOOUOJIOTHSIY 00YyYArOUTUNACS TOKEH:

3HATh:
OMOJIOTHI0O MUKpPOOPTaHU3MOB, IPEBpAIIEHUE MHUKPOOPIaHM3MaMHU  PA3JIMYHbIX
coenunennit (ITK-1).

yMeTh:
UCTOJIb30BaTh MHKPOOMOJIOTMYECKHE TEXHOJOTHH B TNPAKTUKE MPOM3BOJCTBA U
nepepaboTKu cenbckoxo3sicTBeHHOoM mpoaykiuu (ITK-1).

BJIA/IETh:
METOJAMH BBIJIENIEHUS KYJIbTYP MUKPOOPIaHU3MOB U BBIPAILMBATh UX HA MUTATEIbHBIX
cpenax; MeTojaMu JabopaTOpHOrO aHaln3a OOpa3LOoB IOYB, PACTEHUI U IPOTYKLINU
pactenueBojicTBa (I1K-1).

HNToroM mnpoMeKyTOYHOM aTTECTAlUU SIBISETCS OJHO3HAYHOE pELICHHUE:
€CIM 00y4JarOUHMIACS IOy OLEHKH «3auTeHo», To komnereHuus [1K-1 cpopmupona-
Ha, €CJIM «HE 3aYTEHO», TO He c(hOPMHUPOBaAHA.




4 OTIUCAHUE NMOKA3ATEJIEM U KPUTEPUEB
OLIEHUBAHUA KOMIIETEHIIUMHA PA3JIMYHBIX DTAIIAX UX ®OP-
MHUPOBAHUS, OIIMCAHUE HIKAJI OHEHUBAHUSA
[Ikana oneHnBaHUs MPOMEKYTOUHOM aTTeCTalluu B (hopMe 3ayeTa

YposeHb
HaumenoBanue
OmnucaHue moxkasareiist c(hopMUPOBAaHHOCTH
IMOKa3aTelIst
KOMIIETCHIIUH
«3auyTeHO» BBICTABJISETCA CTYIEHTY, €CIU OH
HMMEET 3HAHHS OCHOBHOTO MaTepuaia, IpaBUilb-
HO MPUMEHSET TEOPETHUECKUE MOJIOKEHHS IPU
pELIEHNH NPAKTUYECKUX BOMNPOCOB M 3ajad,
BJIaJIe€T HEOOXOIUMBIMU HABBIKAMH U TIPUEMAMHU
UX BBINOJHEHHS. 3HAET OHOJIOTHI0O MHUKpPOOpPIa- o
Poop [Toporosbiii
HHU3MOB, MPEBPAILCHUE MUKPOOPTaHU3MaMH pa3-
YPOBEHb

3auTeHo JIMYHBIX COECOUHEHUH. YMEET UCIIO0JIL30BaTh
MUKPOOHOJIOTHYECKUE TEXHOJIOTUU B TPAKTHUKE
MPOM3BOJICTBA U TEPepabOTKH CEIbCKOXO35M-
CTBEHHOM mpoayKuuu. Bnageer metromamu BbI-
JIENIeHUs] KYJIbTYp MHUKpPOOPraHU3MOB U BbIpa-
IIMBaTh X Ha MUTATENbHBIX CpeAax; METOJIaMU
nabopaTopHOro aHanau3a oOpas3IoB MOYB, pacTe-
HUW U IPOJIYKLIMU PACTEHUEBOCTBA.

(oOs3aTENBHBIN IS
BCEX 00YyJaroImxcs)

«He 3auteHo» BBICTaBIIAETCA CTYAEHTY, KOTO-
pBIil HE 3HAET 3HAYNUTEIBHOM YaCTHU MPOTrpaMM-
HOTO MaTepuana, JOMYCKAaeT CYIIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, ¢ OOJBIIMMU 3aTpyAHE-
HUSIMHM BBINIOJIHSET TMpakTHueckue pabotsl. He
3HAeT OMOJIOTHI0 MUKPOOPIaHU3MOB, IIPEBpalle-
HUE MHKPOOPIaHM3MaMM DA3JIMYHBIX COCIUHE-
He 3aureno Huil. He ymeeT ucnonap3oBaTh MUKpOOHOIOTHYE-
CKHE€ TEXHOJOTMM B IPAKTUKE IPOMU3BOJACTBA U
nepepaboTKU  CeNbCKOXO3IWCTBEHHON MPOIYyK-
nuu. He Bnaneer MeToiaMu BbIACIIEHUS KYJIbTYD
MUKpPOOPIaHNW3MOB U BbIpallUBaTh UX Ha MHTa-
TEJIbHBIX Cpellax; MeToJaMH J1abopaTOpHOro
aHaJM3a 00pa3LloB MMOYB, PACTCHUN U TPOAYKIHH
PacTEeHHEBOJCTBA.

Komnerenuus e
chopmupoBana

Komnerenuus I11K-1 cunraercs chopmMupoBaHHBIMU, €CIU 00YyYarOLUIUICS TMO-
JYYWI «3a4TEHO», YTO O3HAYaeT YCIHEIIHOE MPOXOXKIACHHE aTTeCTallMOHHOIO HCIIbI-
TaHU.



S METOOAUYECKHUE MATEPHUAJIBI,
OINPEJAEJIAIOIIUE MTPOLUEAYPbI OHEHNBAHUSA
3HaHWI, yMEHUN U HABBIKOB U (WJIM) OMbITA AESATEIBHOCTH, XapaKTEPU3YIOIIHUX TAIbI
(bopMHpPOBaHUS KOMIIETEHIIHIA

[IpomexxyTounast arrectanus o aucuuiuinHe «[louBeHHass MUKpOOHOTIOTHS
MIPOBOAMUTCS B BUJIE YCTHOTO 3a4€Ta C LEIbI0 ONMPEACICHUSI YPOBHS 3HAHUM, YMEHUM
Y HAaBBIKOB 00YYaronuxcsl.

Oo6pazoBatenbHor nporpammort 35.03.03 Arpoxumusi U arporo4yBOBEICHHE
MPEAYyCMOTPEHA OJHA IMPOMEXKYTOUHASI aTTECTAlMS IO COOTBETCTBYIOIIMM TEMaM
OUCLUIUIMHBI, TPEICTABICHHBIM B pabouei mporpamme. [loaroroska oOydarommxcs
K MPOXOKICHHUIO MPOMEXYTOYHOM aTTeCTallii OCYLIECTBISETCS B NEPHOJ JIEKLUOH-
HBIX W Ja0OpaTOPHBIX 3aHSATHH, a TaK)KE BO BHEAYJIUTOPHBIC YacChl B paMKaX camo-
CTOATEIBHON pabOThl CTYIEHTOB. BO BpeMsi caMOCTOSITeNbHOM MOJTOTOBKU 00y4aro-
HIMECS TOJB3YIOTCS KOHCTIEKTAMHU JICKIIMM, OCHOBHOW W JIOTIOJHUTEIBHOM JIUTEPATY-
poif Mo nucHUILTHHE (CM. TIEPEUYCHb JINTEPATyphl B pabouel mporpamme JUCITUTLIU-
HBI).

OneHka 3HAHUM, YMEHUN U HABBIKOB U OIbITA JIEITEIIBHOCTH, XapaKTEPU3YIO-
IIUX 3Tanbl GOPMUPOBAHUS KOMIETEHIMH, OCYILECTBIIAECTCS MPenojaBaresieM Ha Oc-
HOBE€ MPUHIIMIIOB OObEKTUBHOCTH M HE3aBUCUMOCTH OLICHKHU PE3yJbTaTOB O0YyUYEHMs
MIPU UCTOJb30BAaHUU OOBEKTUBHBIX JAaHHBIX PE3yJIbTAaTOB TEKYIIEH aTTeCTalluu CTY-
JI€HTOB.

Bo Bpems 3aueta oOydarouiuiicsi 10KEH AaTh pa3BEPHYTHIM OTBET Ha BOIPO-
Chbl, TIPEIJIOKEHHbIE TpenoaaBaTeneM. [IpenonaBaTens BOopaBe 3a1aBaTh JIONOJHU-
TEJIbHBIE BOIPOCHI 110 BCEMY U3y4aEMOMY KYpCYy.

Bo Bpems oTBeTa oOyuaromuiicst 1OJKEH MPOAEMOHCTPUPOBATh TBEP/IbIE 3HA-
HUS M3YyYEHHOI0 Marepuaia Mo BCceM TeMaM JucuuIiuHbl. [logHoTa oTBeTa 00yua-
IOLIETOCS OMPENEIACTCS MOKA3aTesIMU OLICHUBAHUS IUIAHUPYEMBIX PpE3YyJbTaTOB
o0yueHus.

OO0yuaromuiicst T0JKEH:

3HATH:

OMOJIOTHI0O MHUKPOOPTaHW3MOB, TIPEBpAIICHUE MHUKPOOPTaHU3MaMHU  Pa3IMYHBIX
coenunennit (ITK-1).

YMeETh:

HCIIOJIb30BaTh MUKPOOUOJIOTMYECKUE TEXHOJIOIMH B TMPAaKTUKE MPOM3BOJACTBA MU
nepepaboTku cenbckoxo3saiicTBeHHon mpoaykuuu (I[1TK-1).

BJIA/IETh:

METOJIaMH1 BBIJICTICHUSI KYJIbTYP MUKPOOPIaHU3MOB U BBIPAIIMBATh UX HA MUTATEIbHBIX
cpefax; METOJaMH JIadOpaTOpPHOro aHaiu3a oOpas3loB MOYB, PACTEHUH M MPOIYKLIHUU
pactenueBojcTBa (ITK-1).
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MUHHUCTEPCTBO HAYKH H BBICIIETQ OBPA30BAHHSA POCCHICKOI ®EJAEPAIINU
Demepanbuoe rocyzapcreeHHOe GO/ KeTHOe oGpasoBaTe/ibHOE Yupe:KaeHHe BbICIIEero 00pasoBaHmusa
«KYPTAHCKHU I'OCY/IAPCTBEHHBIH YHUBEPCHTET

(KT'Y)
IMPUKA3
19.09.2023 Ne 02.01-249/02-11
Kyprau

O BHeapeHuu banbLHO-peNTHHIOBOI cHCTeME! KOHTPOJIS
1 OLIEHKH yCTIeBAEMOCTH U aKaleMHUUeCKOH aKTHBHOCTY
oOyuarorxcs B JIeCHUKOBCKOM bunuane

B cooTBercTBHM C lpukasom «O cosganuu  Qummranos tenepansHOrO
TOCyAapCTBEHHOTO  06pa3oBaTeILHOrO YAPeXIeHUs  BBICIIEro  0Opa3oBanms
«Kyprauckuit rocysapcrsensbiit YHHUBEDCUTET» KU O BHECEHUU U3IMEHEeHMI B yCTaB
denepansHoro FOCYZlapCTBeHHOTr0  06pa3oBaTeILHOro YUPEXOEHUS  BBICLLIEro
o0pazoBanys «Kyprauckuti TOCYAapCTBeHHBIH yHMBepcuTeT» oT 22.12.2022 No
1292 u Tlonoxenns o 6anbHO-peTUHTOBOM  cHCTeMe KOHTPO/IA M OLIeHKH
YCIIEBAEMOCTH U aKa/JeMUYecKOM aKTUBHOCTH obyuaronuxcs, YTBEpIKIEHHOT 0
peteHueM Yyenoro cosetra PI'BOY BO «KI'Y» ot 01.07.2023 r. (TTpotokon Ne8)

ITPUKA3BIBAIO:

Hni peammsauum o6pasosarenpubix IIPOrpaMM  BBICILIET0 00pa3soBaHUS —
nporpamm  OakasaBpyara, Mporpamm CIIELMANTUTETa, TIPOrPAMM  MaruCTpaTyphbi
OYHOM M OYHO-330UHO dopmam obyuenus B JTeCHUKOBCKOM ¢punuane ®I'EOY BO
«Kyprauckuit rocynapcrsenusiii YHUBEDCUTET» BHE/PDUTh Deajd3aL{i0 GalbHO-
PENUTHHIOBOH CHCTeMbI s KOHTPOJIA U OLIEHKH yCIIeBaeMOCTH M aKaleMMUeCKOii
AKTUBHOCTH 0Oyuaroryuxcs dunrana ¢ 01.09.2023.

ITepBeiit npopekTop T.P. 3mbI3rOBa




BHyTpeHHuI gokymenT "O BHeApeHUUn G6anbHo-
ycneBaeMoCTH 1 akafeMU4ecKkou aKTUBHOCTY O
OtBetcTBeHHLIN: EcemBekosa Anusi YpanoBHa

JITueTt cornacoBaHus

PENTUHIOBOM CUCTEMbI KOHTPOSIS M OLLEHKM
Gyuatowmxca B (Ne 02.01-249/02-11 ot 19.09.2023)"
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