OCTOI7I 3N1EKTPOHHOW NOANMUCHI0

[lokymeHT I10,£l|1|/| au

JlonmKHocTH ﬁ"-

'm:_“_

cba47a2f#b£iﬂﬁa£‘5ﬁﬁef£5ﬂf"m° 430471 6d-

1 CTEPCTBO CEJIbCKOI'O XO35IIHICTBA POCCHICKOM ®EIEPALINA
Aviutpu e%ﬁé[EPAJILHOE T'OCY[IAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJILHOE VYUYPEXJIEHUE BBICIIIETO OBPA30BAHHUS

i m’ . «POCCHICKNI I'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET —
MCXA umenn K.A. THMUPSI3EBA»
(PI'BOY BO PI'AY - MCXA nmenu K.A. Tumupsiesa)

®axyneTeT BerepuHApHOM MEIMIMHEI X 300TEXHUH
Kadenpa Berepunapuu u Gpu3HONOrHy KABOTHBIX

YTBEPXKIAIO: :

W.o. 3am. Wopa 16 y¥e6Hoit paGoTe
© T.H/ TTumkuna

“ 22 NSenwse/2023 1

PABOYAS TIPOI'PAMMA JUCIHHAIIJINHBI

b1.0.14 Muxpo6uosorus

JUIs TIOATOTOBKM GakamaBpoB

®I'OCBO

Hanpasnenue 35.03.04 «ArpoHomus»

HanpapneHHocTh:  «Arpo6usHecy,
KOHTPOJIb

Kypc 1
Cemectp 2
®opma 00ydeHus: OYHasi, 3a09Has

['onx magana noarorosku: 2023

«3ammMTa pacTeHMH ¥  (HUTOCAaHUTapHBIH

Kamyra, 2023



Pa3zpabotumk: Cmacckas TaTbsHa ApKa,uLeBHa K.6.H.,, gmomeHT Kadenpsl
«BeTepuHapuu U pU3HOIOIMH KMBOTHBIX» A

L«’ s » o 2023 T.

Ilporpamma cocraBieHa B cooTBeTcTBMH ¢ TpeGoBamsmu P®IOC BO o
HanpapjieHHIO ToArotoBku 35.03.04 HampaBineHHOCTB: «ArpoGusHec», «3amura
pacTeHui ¥ GUTOCAHUTAPHEIM KOHTPOJIEY» M Y4e6HOTro Mmiana

IIporpamMma obcyxzena Ha 3acenaHuu Kadenpsl «BerepuHapuy H (DH3HOIOTHE
’KHUBOTHBIX»

npotokon NefoT « £d4» oA 2023 .

3aB. Kadenpoii «BeteprHapuu ¥ GpU3MOTOIUH )KHBOTHEIX)
Yepémyxa E.I'., k.6.H., moueHT (%&L

« 22 » 24 2023 r.

CornacoBaHo: |
Ilpencenarens yue6HO-METOANYEEKO MHCCHH 110 HapaBJIEeHUIO
noarotoBkH 35.03.04 « ArpoHOMHSH- L, HcakoB A.H., n.c.-x.H.
\ (®UO, yuenas cTenenne)
« Z2% €4L" 20237,
o
ARy

3aB. BEINTycKaroLIe# kadeapoi arpoHOMH HcakoB A.H., 1.c.-x.H.

(®HO, yyenas creness)

«_ 3By ar= 2025 B

ITposepeno: %/@7

Havansauxk YMY noueHt O.A. OxyHeBa




COJIEP)KAHME

AHHOTAIIMIS . ..o e e 4
1. EJIb OCBOEHUS JUCHUITTIMHBL. ... 4
2. MECTO JUCHHUIIJIMHBI B YYHEBHOM ITPOLECCE......................coo 4

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 11O
JUCIHUIIVIMHE, COOTHECEHHBIX C IVTAHUPYEMbIMH

PE3YJIBTATAMU OCBOEHHUS OFPA3OBATEJIBHOM MPOTPAMMBI. ............... 5
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI. ..., 7
4.1. PACIIPEJIEJIEHUE TPY JOEMKOCTU JUCLUIIJIMHBI 10 BUJIAM
PABOT ITO CEMECTPAM.. ... e e 7
4.2. COAEPXKAHUME JUCHUIIIMHDBL. ... ..o 8
4.3. JIEKIIUU / TIPAKTUYECKUE 3BAHATUS. ..o 9
5. OBPA3OBATEJIBHBIE TEXHOJIOTHM....... ..., 15
6. TEKYIIIAM KOHTPO.JIb YCIIEBAEMOCTH U IIPOMEXKYTOUYHAS
ATTECTALMUSA ITIO UTOTI'AM OCBOEHUA JUCHUIIJIMHBI. ............................. 16

6.1. TUTIOBBIE KOHTPOJIbHBIE 3AJAHW NJIA UHBIE MATEPHUAJIBI,
HEOBXO/UMBIE JJI51 OUEHKUY 3HAHWUW, YMEHNUU U HABBIKOB 1

(VJTA) OTTBITA JESATEIIBHOCTU. ....oeee oo 16
6.2. OITMCAHUE TIOKA3ATEJIEN Y KPUTEPUEB KOHTPOJIS
YCIIEBAEMOCTH, OTTMCAHUE LKA OLEHUBAHUS. .......oovveeeeel 25
7. VAEBHO-METOIAYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE
TACTIMTIIIMHDL. ..., 26
7.1. OCHOBHASI JTUTEPATYPA ....coeeeteeee e 26
7.2. TOTIOJTHUTEIBHAS JTUTEPATYPA ..o 26
7.3. METOAWYECKME VYKA3AHUS, PEKOMEHIALIMU U IPYTUE ... 26
MATEPHAJIBI K 3AHATUSIM

8. MEPEYEHb PECYPCOB HH®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIMOHHON CETU «AHTEPHET», HEOBXOJIUMBbIX

JUISI OCBOEHWUS IMCHUATITIAHDL. ..., 26
9. HIEPEYEHB ITIPOTPAMMHOT'O OBECIIEYEHMS 1 TH®OPMAIITMOHHBD
CITPABOYHBIX CUCTEM (ITPM HEOBXOJMMOCTH).........oovioeeeeeeeieeee 27

10. OMACAHUE MATEPAAJIBHO-TEXHAYECKOM BA3HI,
HEOBXOJIUMOM JJIs1 OCYHIECTBJEHUSA OBPA3OBATEJIBHOI'O

MPOLECCA MO JACHMUIUIMHE (MOIYJIEO). ......oe i oo 27

11. METOJIWYECKHWE PEKOMEHIAIIMY CTYJIEHTAM IO OCBOEHHMIO

TACTIATITITHDL. ......oooio e, 27
BUJIbI 1 ®OPMBI OTPABOTKH ITPOITYIIEHHBIX 3AHATUN. ..o, 28

12. METOJIWYECKWAE PEKOMEHIAIIAY TTPEIIOIABATEJISIM ITO
OPTAHU3ALIMM OBYUYEHUS MO JUCHUIIUAHE. ..o, 28



AHHOTaLUA
paboueii mporpaMMbl Y4eOHOM TUCITUTUTHHBI
b1.0.14 «Mukpobuomorusi»
JUIs IOATOTOBKM OakanaBpa no HampasieHuto 35.03.04 HarpaBieHHOCTh: «Arpobu3Hecy, «3amuTa
pacTteHuil U (UTOCAaHUTAPHBII KOHTPOJIbY

Lleab ocBOeHHSI NMCHUILUIMHBI: JUCLUIUIMHA «MHKpOOUOIOrUs» NpU3BaHA JaTh 3HAHUS O
cUCTeMaTHKe, MOP(OJIOTHH M Pa3MHOKEHUU OaKTepUil; B3aWMOOTHOIICHUSX MHUKPOOPTaHU3MOB U
OKpY’Karollel cpelibl; B3aUMOOTHOIIEHUSX MHUKPOOPraHM3MOB MeEXIy COOOH U € Jpyrumu
CyllecTBaMH; MeTaboJIn3Me MHUKPOOPraHU3MOB, MPEBPAIICHUAX MUKPOOPraHU3MaMH COEIUHEHUH
yriepoja, a3ora, gocdopa, cepsl, xene3a U IPYrux 3JIEMEHTOB; NOYBEHHBIX MHKPOOPTraHU3MaXx;
METOJaX ONpENCIIEHUsI HMX COCTaBa M AaKTUBHOCTH; IOHATHUAX, IPHUHLUNAX W KOHLENIHUAX
MOYBEHHOH MHKpPOOWOJIOTHH U HKOJIOTHH; POJHM TOYBEHHBIX MHUKPOOPTaHM3MOB B IUIOJIOPOAUHU
IOYBBI; BJIMAHUM OOpPaOOTKM TMOYBBI M MUHEpPAIbHBIX YAOOpEeHMH Ha JeATEIbHOCTh
MHUKPOOPTaHU3MOB; POJIM MHUKPOOPTaHM3MOB IPH TOJYYEHHWH OPraHUYECKHX YHOOpeHuil; o
CHUHTETUYECKUX XUMHUYECKUX COEJUHEHUSAX U X JETOKCHKALUU MUKPOOPraHU3MaMH; SMU(GUTHBIX
MHUKPOOpPTraHU3Max JIMCThEB, CEMEHAX M 30HaX KOPHS PaCTEHHIT; 00 OCHOBaX MUKPOOHOIOTUIECKUX
IPOM3BOJICTB IIPOAYKTOB M OHONpenapaToB CEIbCKOX03IHCTBEHHOIO Ha3HAUEHUs; MUKPOOHOJIOTUU
KOPMOB.

MecTo AMCUMIVIMHBI B Y4eOHOM IUIaHe: TUCHMIUIMHA «MHKpOOUOIOTHS» BKJIIOYEHA B
JUCHUIIIMHBI 00s3aTeIbHOW 4YacTH ydeOHOro IiaHa mo HampasieHuto 35.03.04 HampaBiI€HHOCTD:
«ArpoOu3Hecy, «3almTa pacTeHH U (PUTOCAHUTAPHBIA KOHTPOIIb

TpebGoBanus K pe3yJbTaTaM OCBOEHHUS JUCHUILUIMHBI: B PE3yJIbTaTe OCBOCHUS
JTUCHUIUTAHBI GOPMUPYIOTCS CIEAYIOIINE KOMITETEHIHH:

OIIK-1 CnocobeH pemath TUIOBBIE 33a/1a4i TPOGECCHOHATBHON IEATEeIbHOCTH Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKHX W €CTECTBEHHBIX HAyK C MpPHUMEHEHHEeM HH()OpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

OIIK-1.1 JIemoHCTpUpYyeT 3HAHUE OCHOBHBIX 3aKOHOB MaT€MaTUUECKHX, €CTECTBEHOHAYYHBIX U
oOmienpodecCHOHaNbHBIX TUCIUIUINH, HEOOXOAUMBIX ISl pEIICHUS TUMIOBBIX 33/1a4 B 00J1acTH
arpoOHOMUU

OIIK-1.3 TIpumensier nHGOPMAITMOHHOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH B PEIIEHUU THUIIOBBIX
3a/1a4 B 00J1IaCTH arpOHOMUU

KpaTKOC CoAcpKaHuEe TUCHUILINHDBIC B coorBeTcTBUE C oesiIMMU 1 3aJladaMu B CTPYKTYpPEC
KypCa BBIACIAKOTCA OBa TECHO CBs3aHHBIX JIpyr C€ ApPYroM paszacia (paCKpBIBaIOH.[HeCH
COOTBETCTBYIOLUTUMH TEMaMH):

1. O6mas mukpoouosjorusi (OOBEKTHI, 3amauyd, OCHOBHBIC HAIMpPABJICHUS |
NEPCHEKTUBBl  PA3BUTHA  MHUKPOOHMOIOTHH; MOPQOJIOTHsl MHUKPOOPTaHHW3MOB,
(¢bu3MoNOrUsT MUKPOOPTraHU3MOB; T€HETUKA MUKPOOPTIaHMU3MOB; BIIMSHUE (PAKTOPOB
BHEIIHEH cpeibl Ha MUKPOOPTraHU3MbI; 3KOJIOTHSl MUKPOOPTraHU3MOB; IpEBpalleHue
MUKpPOOPTraHW3MaMH COEIMHEHUH YIJepoja; IpEBpAllEHUE MHKPOOpraHU3MaMu
COeMHEHUI a30Ta; Ononornyeckas pukcalys MOJIEKYISIPHOTO a30Ta)

2. Ceabckoxo3siiicTBeHHass ~ MukpoOuosorust  (I[louBeHHas  MHKpOOHOJIOTHS;
B3aNMO/IEIICTBIE MUKpPOOPTaHHU3MOB u pacTeHui; HCIIOJIb30BAHNE
MHUKPOOPTaHU3MOB B TEXHOJIOTHSAX CEIbCKOXO3IHCTBEHHOTO POM3BOJICTBA)

O6m1as TpynoeMkocTh auctmiuinabl: 108/3 (vackr/3au. en.)
[IpomeXyTOUHBIN KOHTPOJIb: 3a4eT.



1. Ileaib 0cBOEHUNA TUCHUILIHHBI

Hucuummuaa «MuKpoOUoIoTHs» MPU3BaHA aTh 3HAHUS O CHCTEMAaTHKEe, MOp(OIOruu u
pa3MHOXKEHUU OakTepuii;  B3aUMOOTHOILIEHHUSX MHUKPOOPTaHU3MOB U OKpY’KaloUel cpemsl;
B3aMMOOTHOIICHUSAX MUKPOOPTaHU3MOB MEXIY CO0OW M € APYIrMMH CYIIECTBAMHU; METabOIu3Me
MHUKpPOOPTraHU3MOB, MPEBPAICHUAX MHKPOOPraHM3MaMH COEIMHEHUHN yriiepoja, a3ora, ¢ocdopa,
Cephl, XKeje3a U APYTrUX JJIEMEHTOB; MOYBEHHBIX MHUKPOOPraHM3Max; METOAAX OIPEIAEIEHUs HUX
cocTaBa M aKTUBHOCTH, MOHSTHUSAX, INPHUHLMIAX U KOHUEHIMSAX MMOYBEHHOW MHMKPOOHOJIOTHH U
9KOJIOTHH; POJI TTOYBEHHBIX MUKPOOPTaHU3MOB B ILIOIOPOAHH ITOYBBI; BIUSHUU 00pabOTKH MTOYBHI
U MUHEPaJbHBIX yI0OpeHUil Ha AESITeIbHOCTh MUKPOOPTaHHU3MOB; POJIM MUKPOOPTaHW3MOB IPU
MOJIyUEHUU OpPraHUYeCKHX YAOOPEHUN; O CHUHTETHYECKMX XUMHUYECKHX COCAMHEHUAX U HUX
JETOKCHKAIIMN MUKPOOPTaHU3MaMHK; SMU(GUTHBIX MUKPOOPTaHM3MaX JIUCThEB, CEMEHAX M 30HaX
KOpHSI pacTeHMi; 00 OCHOBaX MHKPOOMOJOTHYECKHX MPOU3BOJCTB MPOAYKTOB M OHONpenapaTroB
CeNIbCKOXO03SHCTBEHHOT0 HA3HAUYEHUS; MUKPOOUOJIOTHH KOPMOB.

2. MecTo JUCHUILIMHBI B yueOHOM Ipoliecce
Jucuunmnaa « MUKpOOHOJIOTHS» BKJIIOYEHA B 00513aTEIbHBII NEpeUeHb TUCIUILUTHH YU4eOHOTO TIaHa
6a3oBoii yactu. Jlucuumimaa « MUKpOOHOJIOTHS» — peaau3yeTcss B COOTBETCTBHH ¢ TpeboBanusamu OI'OC,
OIIOII BO u Yue6Horo miana no HanpasiaeHuto 35.03.04 HanpaBieHHOCTh: «ArpoOu3Hecy, «3amuTa
pacTeHuil U GUTOCAHUTAPHBII KOHTPOIIb
IIpeaiiecTBYOIIM KypcoM, Ha KOTOPOM HEIOCPEICTBEHHO Oasupyercs aucuumuinaa «MHUKpOOUOIOTUs»
ABTsIeTCS. OOTaHMKA.

Jucrurraa « MUKPOOHOIOTUS SIBISICTCST OCHOBOIOATAIOICH TSl M3y9IeHHUSI CIICAYIOIINX TUCIUILINH:
UHTETPUPOBAHHAS 3alUTa PACTCHHH, CENILCKOXO3SHCTBEHHAs (PUTOMATONOrUs, OHOJOTHYECKas 3allnuTa
pacTeHuii , XxpaHeHue, epepadboTKa MPOJYKTOB PACTCHUEBO/ICTRA.

Pa6oqasi nmporpaMmma AuCHUITIINHBL «MI/IKpOGI/IOHOI‘I/IH» AJI1 MHBAJIMAOB U JIMI C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI pa3padaThIBACTCsl HHIUBUIYAIBHO C YYETOM OCOOCHHOCTEH MCHXO(U3HIECKOro
pa3BUTUA, UHIUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 310POBbA TaKUX O6y‘-IaIOHII/IXCSI.

3. Ilepeyenp mMIaHUPYEMbIX PE3yAbTATOB OOYYEHHs IO TUCIHUIUIMHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTebHOM MporpaMmbl

W3yyeHnne pnaHHOW y4yeOHOW IUCLMIUIMHBI HAmpaBieHO Ha (QOpMUpOBaHHE Yy OOydaromuxcs
KOMIIETCHIINH, IPEACTABICHHBIX B Tabmme 1.



TpeOGoBanus Kk pe3ysibTaTaM OCBOCHUS Y4€OHOU JUCIUTIIIUHBI

Taonuma 1

X TEXHOJIOTHIL;

nponeccax;

No Kon Coneprxanue B pesynpraTe u3ydeHus y4eOHOH AUCIMIUIMHBI 00yYaroluecs TOJDKHBI:
| xommeTeH | kommereHnuu (niu e€ | MHIMKAaTOPBI KOMIETEHLIUH
/o 3HaThb YMETH BJ1aJ1C€Th
UM YacTH)
1 OIIK-1 |Cmocoben  pemrath |OIK-1.1 JleMOHCTpUpPYeT | MOpQONOruoo,  (QU3HOJIOTHIO, | paboTaTh €  MMKPOCKONIOM, C| 3HAHHSIMH,
THUIIOBBIE 3a1a4M | 3HAaHUE OCHOBHBIX CUCTEMATHKY, HMMEPCHOHHOU CUCTEMOH | garipaBJICHHBIMU Ha
po)eCCHOHAIBHON | 3aKOHOB byHKIHOHMpOBAHHE MHUKPOCKOTIa, Co37aHue YCIIOBHH,
NeITeIbHOCTH Ha | MATEMaTUYECKUX, HO‘-IBCHHI)61X MHKPOOPraHMU3MOB | IPUT'OTOBUTH 5 (I)I/IKCI/IpOBaHHI)II/I HUCKJIFOUYAIOIIHAX
9] N CIIOCOOBI HX AaKTHUBHU3AIlHUH |IIperiapaT MHKPOOOB, 9
OCHOBE 3HaHUH | €CTECTBEHOHAYYHBIX U I perap P ’ 3a001€BaHUs  PACTCHHUM
ydactue MHUKPOOOB B
OCHOBHBIX 3aKOHOB|00UIenpo¢ecCHOHaTbHBI
OMOJIOTUYECKHIX
MaTeMaTUYeCKUX U |X JUCIUIUIUH, 5
KpPYroBOpOTax MOTEHHBIX
€CTECTBEHHBIX HAYK | HEOOXOJAUMBIX JIJIst Pyrosop
AJIEMEHTOB; ydactue
c MIPUMEHEHUEM | pELICHUS] TUTTOBBIX
MUKpPOOOB B
WH(OPMAIIMOHHO- | 3a7a4 B 00JIaCTH
MMOYBOOOPA30BaATEIBHBIX
KOMMYHUKAI[MOHHBI | aTPOHOMUH

OIlK-1.3 [Ipumenser
WH()OPMAITHOHHOKOMMY
HU-KallMOHHbIE
TE€XHOJIOTHH B PEIICHUN
TUIIOBBIX 3a7a4 B
o0jacTu arpoOHOMHUU

MHUKPOOHOJIOTHUECKIE OCHOBBI
3arOTOBKH " XpaHeHUs
KOpPMOB;

HCIOJIb30BaTh TEOPETHUUECKUE
3HAHUS U MTPAKTUYECKUE HABBIKH,
NOJIyYeHHbIE MPU  U3YYCHUH
JHACITATLTHHEI

«MUKpOOHOTOTHI JUIST
perieHus arpOHOMHUYECKUX
npodecCHOHANBHBIX  3aJa4 B

CMEXXHEIX 00J1aCTIX HAayKH.

3HaHUSIMU,
HaIpaBJIEHHBIMU Ha
CO3J1aHHE YCIIOBHH,
00ecreunBaoINX
BBICOKYIO YPOXXKalHOCTh
pacTeHMd M KayecTBO
MPOYKLIUH.




4. CTpyKTYypa M coaep:KaHue TUCHUILINHBI

4.1 PacnipenesjieHue TPYA0EMKOCTH JUCIHUIIMHBI 10 BUIaM PadoT Mo ceMecTpam

O06mas TpyAo€MKOCTb JUCIUTUIHHEI cocTaBiseT 3 3ad.en. (108 wacoB), nx pacupezaeneHue Mo BUAaM

paboT ceMecTpaM MpeaCTaBICHO B Tabimmax 2 a, 2 0

OYHASA ®OPMA OBYUYEHMUSA

Pacnpenesienue TpyaA0éMKOCTH JUCHUILIMHBI IO BHAaM padoT 1O ceMecTpaM

Tabmuma 2a

TpyroeMkocTh
Bun yueOHo# padoThI Yacos ITo cemecTpam
No 2
OO0masi TpyA0€MKOCTb JUCUUIUIMHBI 110 108 108
y4eOHOMY IIaHy
1. KonrakTHas padora: 54 54
AyautopHasi padora: o4 94
8 MOM Huciue:
Jexruu (JI) 18 18
[Ipaktnyeckue 3anstus (I13) 36 36
CamocrosrenbHas padora (CPC) 54 54
CaMOCTOSITEIIEHOE W3YyYEHUE  pa3esioB, 54 54
CaMOTIOATOTOBKA (ITPOpaboTKa M MOBTOPEHUE
JICKITMOHHOT'O MaTtcpuala u MaTtcpuala
Y49eOHUKOB W y4eOHBIX TTOCOOUH, MTOATOTOBKA
K IMPaKTUYCCKUM 3aHATUAM, KOJIJIOKBUYMaM U
T.1.)
Bua npomexxyTo4yHOT0 KOHTPOJIS: 3a4yeT
3AOYHASA ®OPMA OBYYEHUS
Tabmuna 26
Pacnpenesienne Tpy10éMKOCTH THCHHMIJIMHBI 110 BUAaM padoT 1Mo ceMecTpam
TpynoémkocTs
Bun yueOnoit paboThl B .4, 1o
Jac. ceMecTpam
No2
OO6mas TpyA0EMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 108 108
1. KonrakrHas padora: 8 8
AyauTopHas paboTa 8 8
B TOM YHUCJIE:
nekruu (JI) 4 4
npaktuueckue 3anarus (113) 4 4
2. CamocrosTeabHas pabora (CPC) 96 96
CaMOCTOSITEIIEHOE H3yYCHHUE Pa3JIeioB, CAMOITOATOTOBKA 96 96
(mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MaTepuana u
Marepuana y4eOHUKOB 1 yu4eOHBIX MOCOOHIA, MTOATOTOBKA K
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM H T.J.)
Iloocomoska k 3auemy (KOHMPO.b) 4 4
By mpoMexxyTouHOTr0 KOHTPOJIsS 3auer




4.2 Cogepxxanve TUCUUIJIMHBI

OYHAS ®OPMA OBYYEHUA
Tabnuna 3a
TemMaTnyeckuil JIaH y4eOHOM TUCIMIIHHBI
HanmeHoBaHue pa3/ieioB U TeM Beero KonrakTHas padora BHeayauropnasi
AUCHUILINH (YKPYITHEHHO) JI 113 padora CPC
Pazgen 1. «O06mas MUKpOOHOIOTHS) 66 10 22 34
Paznen 2 — «CenbcKoX03sMCTBEHHAS 42 8 14 20
MHUKPOOHOJIOTHS
HTOoro mo gucumuInHe 108 18 36 54

4.3. Copaep:xkanue pa3aejioB JUCHHUILIMHBI

Pazgean 1 «O0mass MUKPOOHOJIOTHSD)

Tema 1. «O0beKTHI, 33141, OCHOBHBIC HAIPABJIECHUS U NEPCIEKTUBbI Pa3BUTHS MUKPOOHOJIOT UM
OOBeKThl U METOAbl MUKPOOMOJIOTMH, MECTO MHUKPOOMOJIOIMM B CHUCTEME OMOJIOTMYECKUX HAYK, POJIb
MUKpPOOPTraHM3MOB B IMPHUPOAE M IKU3HU UEJIOBEKa, 3aJaud M MEPCIEKTUBBl HCIOIb30BaHMS
MHUKPOOPIaHU3MOB B CEJIbCKOM XO03SCTBE, KpaTKas UCTOPUS MUKPOOHUOJIOTHH.

Tema 2. «MopgoJiorusi MUKpOOPraHU3MOB»

Bupycsl (Mopdomnorus, IpUHLIHUIBI KJIacCuPHUKAINK ), OaKTEpPHO-, MUKO-, aKTUHO(Aru.. Y IbTPacTpyKTypa
OakrepuanbHOil KieTku. Cropsl u crmopooOpazoBaHue. Mopdoiaorus OCHOBHBIX (OpPM MPOKAPUOT,
0COOEHHOCTH aKTHHOMMIIETOB. DYKapUOTHYECKHE MUKPOOPraHu3Mbl: rpuObl. OCHOBHBIE Kiacchl IpHOOB.
CoBpeMeHHbIE METObI CUCTEMATU3ALIMY MUKPOOOB.

Tema 3. «®@uU3H0JI0TUSI MUKPOOPTAHU3MOB»

CopneprxaHne OpraHN4YeCKUX U MUHEPAJIbHBIX BEIIECTB B KIETKaX, OMOCHHTE3, (PepPMEHTHl MUKPOOOB, UX
JOKaJau3alMs B KJIETKEe, KOHCTUTYTHBHbIE M HMHIyUUOEIbHbIE (EPMEHTHI, UX IpPHUMEHEHHE B H/X.
MexaHu3Mbl ¥ CIIOCOOBI MUTAHUSA, MMYTH MOCTYIUIEHUS BEIIECTB B MHUKPOOHYIO KIIETKY. XEMOJUTHI - U
xemoopraHotpopsl. HMcrounuku osHepruu. Canpo@uTbl, KOMMEHCANbl, Mapa3uTbl. AHAOOIM3M H
KaTtaboau3M. OHepreTudeckuil oOmeH. bpokeHne kak crmoco0 NONy4yeHHs SHEPruu B aHa3pOOHBIX
YCIOBUSX.

Tema 4. «'eHeTHKa MUKPOOPTaHNU3MOB)

HacnenctBeHHOCTE MuKpoOpranm3MoB. OpraHuszanusi TE€HETHYECKOro anmnapara, BHEXPOMOCOMHBIE
HACJEACTBEHHOCTH, TE€HETHMYEeCKMH KoA. DPOopMbl H3MEHYMBOCTH. MyTranuu, BUIBl MYTallUi.
['enetnueckue pekoMOMHaLuu. ['eHHas MHXKEHepus, IPUMEHEHHE €€ B HapOJAHOM X03sIiicTBe.

Tema 5. «Biausinue GakTopoB BHELIHEH Cpebl HA MUKPOOPTaHHU3MbI»

BnusiHue BHemHed cpeibsl Ha JKM3HEAESATEIbHOCTh MHMKpPOOOB. JlMama3oH TOJEPaHTHOCTH BHJIOB IO
OTHOIIEHHI0O K aOuoTuueckuM (aktopam. 3akoH TOJEpaHTHOCTU. JlumMutupyrommii ¢akrop.
Du3M0I0rHYecKre rpyIinbl MUKPOOPTaHU3MOB 110 OTHOIIEHUIO K (haKTOpaM BHEIIHEH CpeJibl.

HetictBue Qusnuecknx (akTopoB (TeMIepaTypbl, BIAKHOCTH, CBETa, OCMOTHYECKOTO JaBJIEHUS,
yABTPa3ByKa, pajHallid, 3JEKTPUYECTBA, HEBECOMOCTH) Ha MHUKpPOOBL. YCTOHYHMBOCTH MHUKpPOOOB K
BO3JEHCTBUIO (aKTOPOB cpeabl. XUMHUYECKUE (aKTOPhI: IIEIO0YH, KUCIOTHI, COJU TSHKEIBIX METAaJJIOB,
pH- cpenbl. buonoruueckue akropel. MeTobl cTepuan3aii. B3auMooTHOIIEHHE MEXIY MUKPOOaMH:
CUMOMO3, aHTaroOHW3M, MYTyallu3M, Napa3UTH3M, XHUIIHWYEeCTBO. lcmonb3oBaHHe ATHX SIBICHUH B
HapoAHOM X03s1iicTBe. OCHOBBI KOHCEPBUPOBAHUS ChIPbs U IPOTYKTOB.

Tema 6. «IK0J0rHs MHKPOOPTraHU3MOB» B3anMOCBS3b MHKPOOPTaHHU3MOB CO CpEHOH OOWTaHWUS.
OkocucteMbl. buornueckue, abMOTHUECKHE KOMIIOHEHTHL. buoneno3, mnapasutoueHos. Poub
MUKpPOOPTaHU3MOB B KPYrOBOPOTE BEILECTB, SKOJOTHYecKasl Hulla, (JOpMbI B3aUMOOTHOLIECHUN MEXAy
MUKPOOPTraHU3MaMHU.

Tema 7. «IlpeBpamieHue MUKPOOPraHU3MAMHU COCAMHEHU I YIJIepoaa»

Bo36yaurenu cnupToBOro OposkeHUs U MX OCOOEHHOCTH. XHMMHU3M mpouecca. Dddekt Ilactepa. Pomb
CIIUPTOBOTO OpOXEHHS B MPHUPOAE U >KU3HU 4enoBeka. MosouyHokucioe Opoxkenue. OcoOEHHOCTH
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MOJIOYHOKHUCIBIX OakTepuil. ['omodepmeHTaTHBHOE, TeTepodepMeHTaTHBHOE H OMUI00pOKEHHE.
Hcnonb30BaHue MOJIOYHOKHUCIOrO OpOKEHHsI B MUIIEBOH MPOMBIIIICHHOCTH M KOPMOIIPOU3BOICTBE.
CutocoBaHue.

Bungst  OpoxeHui, BBI3BIBAEMBIX  KIOCTPHIMSMH. MaciasHOKuciIoe OposkeHHe, OCOOECHHOCTH
BO30yauTeNe, 3HaUCHUE B MIPUPOJE, CETLCKOM XO3sIIICTBE M MPOMBIIIJICHHOCTH. bposkeHne neKTHHOBBIX
BEIIECTB U €ro pojiib B MEPBUYHON MepepadoTKe TyOOBOJOKHUCTHIX pacTeHUil. bpokeHue Helrono3sl.
Bo30ynurtenu, Xumu3m, 3HaUCHUE.

Tema 8. «IIpeBpanieHne MUKpPOOPraHU3MaMH COeIMHEHUH a30Ta»

Yyactue MUKPOOPraHM3MOB B PaziIMYHbBIX dTarax KpyroBopora a3oTa. BiusHue MUKpOOHOIOTrHYECKUX
MpEeBpalleHUl a30TCOAEpkAIIUX COCIWHEHUN Ha JOCTYNHOCTh a30Ta MJid MHUTaHUS pacTeHHH.
Munepanuzanusi a30TCOIEPKAIIUX OpPraHUYeCKUX coenuHeHuid. Hutpudukanus u neHuTpuduKanms.
NmmoOunu3anus a3ora. PerynupoBanue mnpoiieccoB TpaHcGopMalMy a3oTa B MOYBE U MPU XPaHEHUU
HaBO3a.

Tema 9. «buosiornyeckasi Gukcamus MoJIeKYJISIPHOTO a30Tay

CriocoOHOCTh K YCBOCHHUIO MOJIEKYJISIPHOTO a30Ta — YHHKaJIbHasi 0COOEHHOCTh MPOKApUOT. buoxumus
azordukcanuu. A3zorukcanus CBOOOJHOKHUBYIIUMU OaKTepHUsIMH. ACCOIMATUBHBIA CHMOHO3.
CumbnoTrnueckas azordukcanusi. KiyOenpkoBeie OakTepun. ['eHermueckas 0O0yCIOBIECHHOCTb
B3aMMOJICHCTBUI a1Ma30TpOodHBIX OakTepuil U pacTeHuil. YcioBusi o0OpazoBaHusi 3(h(HEKTHBHOTO
cumOuno3a. buonpenaparsl Ha OCHOBE a30T(PUKCHPYIONTNX OAKTEPHIA.

Pazgen 2 «CenlbCKk0X031HCTBEHHASI MUKPOOHOJIOTHS»

Tema 10. «IlouBeHHAst MUKPOOHOJIOTHS»

[louBeHHbIE MUKpPOOpPraHHU3MBL. MeToAbl OIpeleleHus] HX CcOocTaBa M aKTHMBHOCTU. Poib
MHUKPOOPTaHU3MOB B IOYBOOOPA30BAHMU M IUIOAOPOAWMH. MHUKpPOOHBIE IIEHO3bI PA3JIMYHBIX THIIOB
nouB. BnusHue arpompueMoB Ha TOYBEHHBIE MHKPOOpraHu3Mbl. IlouBeHHass MHKPOOHOJOTHS U
HKOJIOTHU3ALMSl CETTBCKOTO X0341CTBA.

Tema 11. «B3anmoaeiicTBie MUKPOOPTaHU3MOB M PACTEHUIN»

Mukpoopranu3mbl 30HbI KOPHSL U UX BIMsHUE Ha pacTeHusl. CUMONM03 MUKPOOPIaHU3MOB U PacTEHHIA.
Muxkopusa pacrenuil. OnudputHas Mukpoduopa. Ponb amuGUTHBIX MUKPOOPTaHU3MOB MPH XPaHEHHUU
ypoxxas. Pa3BuTHe Ha pacTeHUSX TOKCUTEHHBIX TPUOOB.

Tema 12.«Mcnoab3oBaHMe MHMKPOOPTraHM3MOB B TEXHOJIOIMAX CEJbCKOXO0351liCTBEHHOIO
NPOU3BOJACTBA»

PerynupoBanue MUKpOOHBIX MPOLECCOB B MOYBE U MPU MPUTOTOBICHUH OPraHUUYECKUX YA0OpEHM ¢
LEeNbI0 ONTHUMM3AIMM IMOYBEHHON Cpeibl U TOBBIMICHUS YPOKAWHOCTU CEJIbCKOXO3SHCTBEHHBIX
KyIbTyp.  MuUKpOOHOJOrMYecKHe  CpPeACTBa  3alllUThl  pacTeHud.  MukpoOHoiIoruyeckue
3emiey100puTeIbHBIC MpernapaThl 3akBacku. [IpoOuoTukm.

3A0OYHAA ®OPMA OBYUEHUS
Tabauma 30
TemaTn4yeckuii MIaH y4e0HOM M CHUTIITHHBI

HaumeHoBaHuUe pa3esioB H TeM Beero KonrakTHas pagora BueaynutopHnas
AUCUHMILINH (YKPYITHEHHO) JI 113 pabora CPC
Paznen 1. «O61mas MUKpOOHOIOTHSI» 54 2 2 50
Paznen 2 — «CenbCcKOX03siCTBEHHAS 54 2 2 50
MUKPOOHOJIOTHS
Hroro no Aucuuminye 108 4 4 100




4.3 Jlekniuu NpaKkTH4YecKHe 3aHATHSA

OYHASA ®OPMA OBYUYEHMUSA

Tabmuna 4a Coaep:xaHue JIeKIUI, TPAKTHYECKUX 3aHATHI M KOHTPOJIbHbIE MEPONPUATHS

N dopmupyembie
KOMIIETEHITUN Bug
n| Ha3Banme pasacia, TEMbI Ne u Ha3BaHUE HCKHI/Iﬁ/ TIPAKTHICCKUX 3aHATHI KOHTPOJIBHOTO e
/ MEPOIPHSATHS 1acos
II
1
Paznen 1. «CoBpeMeHHBIE METO/IbI JTAOOPATOPHO AUATHOCTUKI 34
Tema 1. Jlexmmst Nel OIIK-1.1; YCTHBIH O1Ipoc 1
«OOBEKTHL, «OOBEKTHI, 33Jla4, OCHOBHBIC HAIPABJICHUS OIIK-1.3 pedepar
3a1a4n, ¥ TICPCTIEKTUBBI PA3BUTHS MHUKPOOHOIIOT I
OCHOBHBIC OIIK-1.1; YCTHBI OIIpoc 2
HaIpaBJIEHUs U [Mpaktuueckoe 3anstue Nel. 3nakomctBo ¢ | OIIK-1.3 pedepar
[IEPCIEKTUBBI MUKPOOHOJIOTHYECKOI naboparopuei,
pa3BUTHSA TEXHUKOW Oe3omacHocTH Tpu pabote ¢
MHKPOOHOJIOTUI» | MHKPOOHOJIOTHIECKHMH 00BbeKTaMu.
Onruyeckuii MHKPOCKOIL.
Mukpobuonorundeckast TEXHHUKa u
ammaparypa.
Tema 2. Jlekmus No2 «Mopdomorus | OIIK-1.1; | ycrHsiii onpoc, 1
«Mopdonorus MHUKPOOPTaHU3MOBY OIIK-1.3 pedepar
MHUKpPOOpPTraHU3- [Ipaktuueckoe 3ansTue Ne2 «lllapoBumnbie | OIIK-1.1; | ycTHsii ompoc, 2
MOBY dopmbl Mukpo6oB. Texuuka npurotosnenus | OIIK-1.3 | pedepar
(UKCHPOBAaHHBIX  TpermapaToB.  MeToxsl
OKpalIMBaHUs MUKPOOPTaHU3MOB 110 ['pammy
IIpaktuueckoe 3anarue Ne3 OIIK-1.1; | ycrtHblii ompoc, 2
[NanmouxkoBuHBEIE (dhopmbl Mukpo6os. | OIIK-1.3 | pedepar
W3BuTHIE POPMBI MUKPOOOB.
[MpakTuueckoe 3austue Ned, Mopdonorus | OIIK-1.1; | ycrHeId ompoc, 2
rpuGoB. Ilnecwesbie  rpubbl.  Jlpoxoxm. | OIIK-1.3 | pedepar
AKTUHOMHIIETEL.
Tema 3. Jlexuusg Ne3 «®usnonorus | OIIK-1.1; YCTHBII 2
«DU3HONO-THSA | MUKPOOPIaHU3MOB) OIIK-1.3 ompoc,
MHKpoopra- pedepar
HU3MOBY [TpakTueckoe 3aHSTHE Ne 5| OIIK-1.1; YCTHBIN 4
«IIpuroroBnenne nuTarenbHbix  cpex. | ONK-1.3 ompoc,
MeTto1bl KyJIbTUBUPOBAaHUS MUKPOOOB Ha pedepar
IATATENBHBIX CPEIAX»
Tewma 4. Jlexumst No4 «'enernka | OIIK-1.1; YCTHBIN 2
«[eHernka MUKDPOOPTaHU3MOBY OIIK-1.3 ompoc,
MHKPOOPraHu3M pedepar
OB»
Tema 5. Jlekmmst  Ne5.  «Bmusinme  ¢akropos | OIIK-1.1; YCTHBIN 2
«Bnusaue BHEIIHEN CpPEebl HA MUKPOOPTaHU3MbI» OIIK-1.3 onpoc
(bakTopoB [Mpaktnyeckoe 3amstue Ne6. Meromer | OIIK-1.1; YCTHBIN 2
BHEIIHEH CPeIbl | CTEpHIN3ALUN OIIK-1.3 onpoc
Ha
MHKPOOPTraHU3M
bD»
Tema 7. | Ilpaktudeckoe 3aHSATHE Ne7. | OIIK-1.1; | ycrusiit onpoc, 2
«[Ipespamenne | Bo3Oyaurenu ciupToBOro GpOKEHUs OIIK-1.3 pedepar,
TIPE3EHTAIUS
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Ny

Dopmupyembie

KOMIICTCHIIUHN BI/I/:(

- - Kox-Bo
n| Ha3zBanue pasaena, TCMbL Ne u HaszBaHue J'ICKI_[I/II/I/ TIPAKTUYICCKUX 3aHATHN KOHTPOJIBHOTO qaCOB
/ MEpPOIPHATHS
11

MUKpPOOpPraHus OIIK-1.1; | ycTHSIi ompoc, 2
MaMu [IpakTHyeckoe 3aHATHE Neg. | OIIK-1.3 pedepar,

) KOHTPOJIbHAA
COEMHEHHI Bo36ynurenu MOJIOYHOKHCJIOTO, pacota Nel
yriaepoaa» MIPOIMTMOHOBOKHCIIOTO OPOXKEHUS

[IpakTnueckoe 3aHATHE Ne9. | OIIK-1.1; | ycrHsii ompoc, 2
Bo30OyauTenu macisHokucioro | OIK-1.3 pedepar
Mpe3CHTalA
OpoxeHus
[IpakTuueckoe 3aHATHE Nel(. | OIIK-1.1; | ycrHsii onpoc, 2
Muxkpo6uonorus KopMoB OIIK-1.3 pedepar,
KOJUIOKBUYM
Nel
Tema 8. Jlexuus Neb. «[Ipepamenue | OIIK-1.1; | ycTHblit onpoc 1
«IIpesparmie- MUKPOOpPraHU3MaMH COCAUHECHUIN a30Tay OIIK-1.3
HUE [MpakTHuyeckoe 3aHATHE Nell. | OIIK-1.1; | ycrbIif ompoc 2
MHKPOOPTaHU AmMonupuKanus, autpupukanus, | OIIK-1.3
3MaMu JeHUTpUdUKaLms
COCTUHEHUN
azora»
Tema 9. Jlexuss Ne7. «buonmorndeckas ¢ukcarus | OIIK-1.1; | ycrusiii onpoc, 1
«buonornyec MOJICKYJISIPHOTO a30Ta OIIK-1.3 KOMJ;’.K;HYM
o
Kas -
(ukcanus
MOJIEKYJIIPHO
ro a30Ta»
2 Paznen 2 CenbckoXx034HCTBEHHAs MUKPOOHOIOTHUS
20
Tema 10. Jlextust No§ «llouBeHHast MEKPOOHOIOTASD» OTIK-1.1; YCTHEIA 2
«ITouBeHHas ! B P OI1K-1.3 OTIpOC
Mmukpobuonorus» | INpaktudeckoe 3anstie Ne 12 «OO0muit OIIK-1.1; YCTHBIN 2
MHUKPOOHOJIOTMYECKHH aHATIHU3 TTOYBBD) OIIK-1.3 oIpoc
[Ipaktuueckoe 3anarue Ne 13 «MeToabl OIIK-1.1; .
YCTHBIN
OTIpEeJIeJICHUS COCTABa U AKTUBHOCTHU OIlK-1.3 oIDOC
MOYBEHHOW MHUKPOQIOPHD» P
Tema 11. N OIIK-1.1; YCTHBIN 2
. Jlexmust Ne9 «BzanmoeiicrBrue
«B3aumoeiict- o OIlK-1.3 orpoc,
MUKPOOPTaHU3MOB M PACTCHUI
BHE pedepar
MUKPOOPTaHU3- I1K-1.1; N
poob . IIpakTrueckoe 3anstre Ne 14 0 ' YCTHBIN 2
MOB H PaCTEHUI» OIlK-1.3
«MHKpOOpraHu3Mbl, OOUTAIOIINE B orpoc
MIPUKOPHEBOW 30HE» pedepar
OIIK-1.1; . 2
YCTHBIN
[Ipaktudeckoe 3austre Ne 15 «OnudurHas OIIK-1.3 OIIDOC
MUKpOdIIOpar p
pedepar
Tema 12. Jlextmst Ne10-11 «Mcnons3oBanne OIIK-1.1; . 4
YCTHBIH
«/cnosib30BaHUE | MUKPOOPTaHU3MOB B TEXHOJIOTHSIX OIlK-1.3 OIPOC
MHUKPOOPTaHU3MO | CEIIbCKOXO3SHCTBEHHOTO IMPOHM3BOJICTBAY P
pedepar

B B TCXHOJIOTHAX
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N Dopmupyembie
KOMIICTCHIITUH BI/I/I RENHED
n| HasBanue pasnena, Tembl Ne y1 Ha3BaHUE JIEKIHI/ NPAKTHIECKHUX 3aHATHH KOHTPOJILHOTO

/ MEpPOIPHATHS Hacos

II
CEIBLCKOXO3SICTBE OIIK-1.1;

HHOTO IpakTryeckoe 3anaTue Nel6. OIK-1.3 pedepar
MPOM3BOAICTRA» bakTepunanbHbie TOYBOYIOOPUTENBHBIE KOJUIOKBUYM
Ipernaparhl. Ne3
HpaKTqucxoe sansTue Nel7-18. OHK'l-l; YCTHBII OIpoc 4
BrOKOHBepCHS 0TXO0JI0B OIIK-1.3 pedepar,
CEIIbCKOXO35IMCTBEHHOIO ITPOU3BOJICTBA TECTUPOBAHHE
3AOYHASA ®OPMA OBYUEHUA
Tabmuma 40
Conep:xanue JIeKIUi / IPAKTUYECKUX 3aHATHI U KOHTPOJIbHbIE MEPONPUATHUSA
N ®dopmupyembie
KOMIIETEHITUN Bug Kon-so
| HasBaHue pa3nena, TeMmbl Ne u Ha3BaHHe JIEKIHI/ MPAKTHIECKHUX 3aHSITHIA KOHTPOJIbHOTO

/ MEpPOIPHATHS facos

II

1 Paznmen 1. «O6mas MUKPOOHOIOTHSDY 4
Tema 1. «OOBEKTEL, Jlexmusa Nel OIIK-1.1; YCTHBIH orpoc 1
3aJ1a4M, OCHOBHBIE «OOBEKTEI, 3a7ayd, OCHOBHBIE OIIK-1.3
HaIpaBJICHUS U HampaBJieHUS M TEPCHCKTUBBI
MIEPCTIEKTHBHI PA3BUTUS | Pa3BUTHUS MUKPOOHUOIOTHID
MUKPOOHOIIOTHI
Tema 2. «Mopdonorust | Jlekuus Nel «Mopdonorus OIlK-1.1; YCTHBII OMpOC 1
MUKpPOOPTaHU3-MOB» MUKPOOPTaHU3MOBY OIlK-1.3

IIpakTuueckoe 3aHATHE Nel OIIK-1.1; YCTHBIN OMpoc 1
«IlapoBunHbBIE, MaTOYKOBUIHBIE, OIIK-1.3

W3BUTHIE bopmbl MHKpPOOOB.

TexHuka IIPUTOTOBJICHUSA

(hUKCHPOBaHHBIX Mperaparos.

Metonasbl OKpAIIMBAHUSA

MHKPOOPTaHU3MOB 110 ['pammy»

[IpakTruueckoe 3aHATHE Nel. OIIK-1.1; YCTHBIN OMpOC 1
Mopdonorus rpuboB. IliecHeBbie OIlK-1.3

rpu6bl. Jpoxoxku. AKTHHOMUIICTHI.

2 Paznen 2 Cenbckoxo3aiicTBEHHAss MUKPOOUOJIOTHS 4
Tema 10. | Jlexmus Ne2 «ITouBenHas OIlK-1.1; YCTHBIN 2
«ITouBeHHas MHUKPOOHOJIOTHS OIIK-1.3 01poc
MUKPOOUOIOTHSI» IIpaktnueckoe 3ansatue Ne 2 OIIK-1.1; . 2

. o ) YCTHBIN
«OO6IMI MUKPOOUOIOTHYECKHUI OIIK-1.3
AaHaJIN3 TTOYBBD» onpoc
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OYHAS ®OPMA OBYYEHMUAA

Ilepeyenb BOpocos isl ca

Tabauua S5a
MOCTOSITEJIbHOT0 H3y4YeHHUsl U CHUTIIMHBI

Ne Ne yyeGHoro pazaesna u Tembl I
w/n CHHILIHHEL €pPEUEHb BOIIPOCOB ISl CAMOCTOATEIIBHOIO N3y4YEHUs
Pazgen 1. «O6mas MUKPOOHOIOTHSI

1 Tema 1 «O0bekThI, 332U, ocHOBHBIE | KpaTkas ucropust mukpobuonorun. OIIK-1.1; OIIK-1.3
HaIlpaBJICHUS U IEPCIEKTUBBI
Pa3BUTHI MUKPOOHOJIOTHI

2 Tema 2 «Mopdomorus Mopdonorust ocHoBHbIX (opMm mpokapuor. CrHopsl u
MHKPOOPraHU3MOB) cnopooOpaszoBanue. OIIK-1.1; OIK-1.3

3 T AHnabomu3M u Katabonu3Mm. OHepreTuyecKuid OoOMeH.

ema 3 «Dusnonorus

MHKDOOPTAHH3MOB Me.XEIHI/BMBI TpaHCIOpTa BeLIecTB yepe3 MeMOpany OIIK-

1.1; OIIK-1.3
4 B3aumocBsI3p MUKpPOOPraHU3MOB CO Cpenoil OoOuTaHUS.
Okocucremsl. buotnueckue, abuOoTHYECKNE KOMIIOHEHTHI.
Tema 4 «I'eneruka buonenos, napasuroneHo3. Ponb MHKpOOPraHu3MOB B
MHUKPOOPTraHU3MOBY KPYroBOpOTE BEIIECTB, AIKOJOTHYECKash HHUIIA, (OPMBI
B3aMMOOTHOILLIEHUN MeEX1y MHUKpoopranuzmamu. OIIK-

1.1; OIIK-1.3

5 Tema 5 «Bnusinue dakTopoB Bnusinue O6uotnyeckux, aOMOTUYECKUX, aHTPONOTECHHBIX
BHEIIHEN cpefibl Ha ¢dakTopoB Ha Mukpoopraau3msl OI1K-1.1; OITK-1.3
MHUKPOOPTaHU3MBbI»

6 @opMBl  U3MEHYMBOCTH. MyTanuu, BHIbI MYTallHM.
Tema 6 «Oxonorus I'enetnueckue pexkomOuHammu. ['‘eHHas WHXXEHepHs,
MHKPOOPraHU3MOB) IIPUMEHEHHE €€ B HapoAHOM xossucree. OIIK-1.1; OIIK-

1.3

8 Tema 7.«IIpeBpamienne dotocuHTe3 U XemocuHTe3. bpoxenus OIIK-1.1; OIIK-1.3
MHKPOOPTraHU3MaMU COEANHEHUN
YrIepoaa»

12 | Tema 8.«IIpeBpamienue NmmoOunm3anus azota OIIK-1.1; OIIK-1.3
MHUKPOOPTraHU3MaMH COEAUHEHUI
azoTa»

13 | Tema 9.«buonoruueckas puKcanus buonpenapaTtsl Ha ocHOBE a30TPUKCUPYIOUINX OaKkTepuit
MOJIEKYJIIPHOT'O a30Ta» OIIK-1.1; OIIK-1.3

Paznen 2. «CenbCKOX035HCTBEHHAs] MUKPOOUOJIOTHSI»

14 MukpoOHbIe 1IEHO3BI Pa3IMYHBIX TUIIOB MOYB. BrusHue
Tema 10.«IlouBennas arpolpueMoB  Ha  IIOYBEHHBIE  MUKPOOPTIaHU3MBI.
MUKpPOOUOIOTHSI» [TouBeHHass MUKpPOOUOJIOTHSI U DKOJIOTU3ALMS CEIbCKOTO

xo3siicTBa OINK-1.1; OIIK-1.3

15 | Tema 11.«B3aumoneiictBue Pa3BuTHe Ha pacTeHMSIX TOKCHUTEeHHBIX rpuboB OIIK-1.1;
MHKPOOPTaHU3MOB U PACTEHUI. OIIK-1.3

16 | Tema 12.«Mcnonp3oBanue MukpoOrooruyecKkue 3eMIIey100pUTENbHbBIE MPEnapaThl

MI/IKpOOpFaHI/ISMOB B TCXHOJIOTHUAX
CEJILCKOXO03AMCTBEHHOT'O

OIIK-1.1; OIIK-1.3

ITPOU3BOJICTBA»
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3AOYHASA ®OPMA OBYYEHUA

Hepeqenb BOITPOCOB JJIA Ca

Tabnuua 50

MOCTOATEC/IBbHOT0 MBYUYCHHUSA TUCHHUIIIMHBI

Ne Ne yueOHOTro pasnena u tembl I
w/n T €pEeUeHb BOIPOCOB ISl CAMOCTOATENBHOIO N3yYEHUs
Paznen 1. «O6mas MUKpOOUOIOTHSI

1 Tema 1 «O0BeKTHI, 3a1aun, OCHOBHBIE | KpaTkas ucropust mukpoduonoruu. OIK-1.1; OIIK-1.3
HaIlpaBJICHUS U NIEPCIEKTUBBI
pa3BUTHS MUKPOOUOIOTHI

2 Tema 2 «Mopdomorus Mopdonorust ocHOBHBIX (opMm mpokapuor. Cropsl u
MUKPOOPraHU3MOB) criopoobpazoBanue. OIMK-1.1; OIK-1.3

3 T Anabomu3M © Kartabonm3M. OHEpPreTH4ecKuii OOMeEH.

eMa 3 «Puznonorus

MEKPOOPTAHHIMOBY MelxaHI/IBMBI TpaHCIOPTa BellecTB yepe3 meMmOpany OITK-

1.1; OIIK-1.3
4 B3anMOCBsI3p MUKPOOPTaHU3MOB CO Cpeloil OOMTaHWS.
Dkocuctembl. buotnueckue, abMOTHYECKHUE KOMIOHEHTHI.
Tema 4 «I'eneruka buonenos, napasuroneHos. Poiab MHKpPOOpPraHusmMoB B
MHUKPOOPTraHU3MOBY KpYyroBOpOTE BELIECTB, HSKOJOrHYecKas HUIIa, (HOpPMbI
B3aMMOOTHOILIEHUN MKy MHUKpoopranuzmMamu. OIIK-

1.1; OIIK-1.3

5 Tema 5 «BnusHue hakTopos Brnusianue 6motuueckux, aOMOTHYECKUX, aHTPOMOTEHHBIX
BHEIITHEW Cpeibl Ha (hakTopoB Ha Mukpoopranusmsl OIMK-1.1; OIK-1.3
MHKPOOPraHU3MBI»

6 @opMbl U3MEHYMBOCTH. MyTanuu, BHUIBI MYTalUM.
Tema 6 «Oxomnorus l'enernueckue pexkomMOuHauMu. ['€eHHas WHXXEHepHs,
MUKPOOPraHU3MOB) NpUMEHEHUE €€ B HapoaHOM Xo3sicTtBe. OITK-1.1; OIIK-

1.3

8 Tema 7.«lIpeBpamenue ®doTocuHTE3 U XeMocuHTe3. bpoxkenus OIIK-1.1; OTIK-1.3
MHUKPOOPraHU3MaMU COCANHEHUN
YIJIepo1a»

12 | Tema 8.«IIpeBparmienue NmmobOunmu3anus azora OIIK-1.1; OIIK-1.3
MHKPOOPTraHU3MaMU COEANHEHUIN
azora»

13 | Tema 9.«buonoruueckas uxcarus buonpenapaTtsl Ha OCHOBE a30TPUKCUPYIOUINX OaKkTepuil
MOJIEKYJISIPHOT'O a30Tay OIIK-1.1; OIIK-1.3

Paznen 2. «CenbCckoX03siiiCTBEHHAS MUKPOOUOJIOTHSI

14 MukpoOHbIe 11€HO3bl Pa3TUYHBIX TUIOB MOYB. BrusHue
Tema 10.«IlouBennas arponpueMoOB  Ha  IOYBEHHBIE  MHUKPOOPTaHU3MBI.
MHUKPOOHOIOTUS» ITouBeHHass MUKPOOHOIOTHS M SKOJIOTU3ALUS CEIbCKOTO

xo3siicTa OINK-1.1; OTIK-1.3

15 | Tema 11.«B3aumopneiicTBue Pa3BuTHe Ha pacTeHMSIX TOKCHUTe€HHBIX rpu6os OIIK-1.1;
MUKPOOPIraHU3MOB U PACTCHUI. OIIK-1.3

16 | Tema 12.«Mcnonmp30Banme MukpoOuosioruyeckue 3emiey100puTeIbHbIE PenapaThl

MHUKPOOPTraHU3MOB B TEXHOJIOTHUAX
CEJILCKOXO03AMCTBEHHOTO

OIlK-1.1; OIK-1.3

IIPOU3BOJACTBA»
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5. O6pa3oBaTeabHbIC TEXHOJIOTHU

Tabnuma 6
IIpMeHeHre AKTUBHBIX M HHTEPAKTHBHBIX 00pa30BaTeIbHbIX TEXHOJIOIMIl
HaunmeHoBanue HCIOJIb3YyEMBIX
Ne n/m Tema u popma 3aHATHS AKTHBHBIX 1 HHTEPAKTHBHBIX
00pa3oBaTe/IbHbIX TEXHOJIOTHIi

1 Tema 1. «O0BEKTHI, 3a1a4UM, OCHOBHBIC HAIIPaBICHUS 1 JI [TpoGnemHas nexus
TNCPCIICKTUBLI PA3BUTUA MI/IKPO6I/IOHOI‘I/II/I>>

2 Tema 4 «I'eHeTHKa MUKPOOPTaHU3MOB) JI [TpobGnemHuas aexumst

3 Tema 5 «Bnustnue pakTopoB BHEIIHEN Cpeibl HA J [Tpobnemuas nekuus
MHUKPOOPTaHU3MBbI»

4 Tema 6 «9K0J0rusi MUKPOOPTraHU3MOB» JI

5 Tema 7. «llpeBpamienue  MuKpoopranusMamu | JI [IpoGnemHuas nexuus
COCIMHEHUH YIIIepoaa»

6 [Tpaktuyeckoe 3anstue No7. Bozoyaurenu cnuproBoro | I13 [Tpe3enTanus
OpOXKEHUS

7 [IpakTrueckoe 3aHATHE NeO. Bozoynurenu | 113 [Ipe3enTanus
MAacCJISIHOKHCIIOTO OpOXKEHUS

8 Tema 11. «IIpeBpamienne MUKpPOOpPraHU3MaMu J [IpoOnemuas nexuus
COEJIMHEHMI a30Tay

9 Tema 12 «buonornyeckast pukcanys MOJEKYISIPHOTO J [IpoGnemHas nexuus
az0Ta»

10 Tema 13 «IlouBeHHast MUKPOOHOTIOTHS JI [TpoOnemuas nexuus

11 Tema 14 «B3zaumojielicTB€ MUKPOOPTaHU3MOB 1 JI [TpoGnemMHas aeKumst
pacTeHuin»

12 Tema 15  «Ucnonp3oBaHne  MUKPOOpPraHm3sMoB B | J] [TpoGnemHuas aeKumst
TEXHOJIOTUAX CCIIbCKOXO3MCTBECHHOI'O MPOMU3BOACTBA»

6. Texkymuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEXKYTOUHASI aTTECTAIUsl 110 UTOTaM OCBOCHUS
JUCLUIIITUHBI

6.1. TunoBble KOHTPOJILHBbIE 32 IAHUSI UJIH MHbIE MATEPHUAJIbI, HE00X0IMMBbIE /1JIs1 OLEHKH
3HAHUM, YMEHHH U HABBIKOB M (WIH) ONBITA AeSITEeJbHOCTH

ITepeyeHb BONPOCOB K KOHTPOJIbHBIM MePONPUSTUAM (YCTHOMY OIIPOCY) M0 TeMaM

Paznea 1 «O0mas MUKPOOHOIOTHSD)
Tema 1. «O0beKTBI, 321241, OCHOBHbIE HANIPABJICHUS M NMEePCNIEKTUBBI PA3BUTHSI MAKPOOHOJIOTHM
OIIK-1.1; OIIK-1.3
Bonpocsl A5 cobecenoBanust
1.O0BEKTHI 1 METO/IBI MUKPOOHOJIOTHH, MECTO MUKPOOHOJIOTHH B CHCTEME OMOIOTUYECKUX HAYK
2. Ponp MHMKpOOpPraHM3MOB B IpPHPOJE W JKM3HU YEJIOBEKAa, 3aJauyd M TEPCHEKTHBBI HCIOJIb30BaHUS
MHUKPOOPTraHU3MOB B CEIbCKOM XO3AHCTBE
3.Kpatkas ucTopust MUKpOOHOJIOTHH.
Temsbl pedepaTon
Muxkpobuomnorus, ee pojib B HAPOJAHOM XO35HCTBE
Bxnag Jl.Ilactepa B pa3BuTHE MUKPOOMOIOTHN
Hesunumoe Hacenenne 3emiu
MuxpoObl BOKpYT Hac
[lyremecTBue B cTpaHy MUKpOOOB
Busut B MacTepcKyro MUKpOOHOJIOTOB
MukpoOsbI B IeiicTBUA
[TpoucxoxaeHune 3apa3HbIX 00JIE3HEN PACTCHHIT
Tema 2 «Mopdoaorusi Mukpoopranusmon» OINK-1.1; OITK-1.3
Bomnpocsl ajs codecenoBanust
1.Mukpoopranu3msl, HE UMEIOIINE KJIETOYHOTO CTPOCHUSI.

Nk~ wh
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2.Mopdosornyeckue TUIBI OaKTEpUH.

3.VYaeTpacTpyKTypa OakTepruanbHOU KICTKH.

4.Cnopsl 1 ciopooOpa3oBaHue.

5.Poct u pa3mMHOKeHHE OaKTepHil.

Tema 3. «®@uzunonoruss Mukpoopranuzmon» OITK-1.1; OIIK-1.3

Bomnpocsl aJ1s1 codeceqoBanusi
1.
2.
3.

© oo N Ok

ConeprkaHne OpraHmIeCKUX ¥ MHHEPATHHBIX BEIICCTB B KIETKAX

buocunTes

®epMeHTH MUKPOOOB, WX JIOKAIHM3AIMA B KJIETKE, KOHCTHTYTHBHbIE W HMHIYIHOENbHBIE (DEPMEHTHI, UX
NpUMEHEHHUE B H/X.

MexaHU3MBI U CIIOCOOBI TUTaHUS

MyTH TIOCTYTIJICHUSI BEIIECTB B MUKPOOHYIO KJIETKY.

XeMOJIUTBI - U XeMOOPTaHOTPODBI.

HcTounuku 3uepruu.

CarnpouThl, KOMMEHCAIIBI, TAPAZUTHIL.

AHab0IIM3M U KaTaOOJIH3M.

10. DuHepreruueckuii OOMeH.
11. Bpoxenne kKak croco0 MOTydeHUs] SJHEPTUU B aHAIPOOHBIX YCIOBHSIX.
Tembl pedeparoB
1.CriocoObI mUTaHMSL.
2.MexaHU3MBI TPAHCIIOPTA Yepe3 MUTOIIa3MaTHIECKyI0 MEMOpany.
3.[lumessle mOoTpeOHOCTH.
4. Tunsl TUTaHUS.
5.DepMeHTHI 1 OOMEH BEIIECTB.
6.brocuHTEe3 OETKOB, MONMMCAXAPUIOB B MUKPOOHOH KIIETKE.
7.brocrHTe3 TUNUA0B, HyKJIEHHOBBIX KHCIOT B MUKPOOHO! KIIETKE.
Tema 4. «I'enernka mukpoopranusmon» OI1K-1.1; OITK-1.3
Bomnpocsl ajis1 codbecenoBanust

1

2.
3.
.

B3anMocBsa3s MUKPOOPTaHU3MOB CO Cpefoi OOUTAHMUS.

DKxocucTeMbl. buoTHueckue, aOHOTHYECKHE KOMIIOHEHTBI.

buonenos, napa3suToneHos.

Posib MUKpOOpTraHM3MOB B KPYTOBOPOTE BEIIECTB, IKOJIOTHYECKas HHIIA, (POPMBI B3aUMOOTHOIICHUN Me-
Ky MUKPOOPTaHU3MAaMH.

Tema 5. «Biusinue pakTopoB BHemHeli cpeabl Ha Mukpooprannsmby OITK-1.1; OIMK-1.3
Bomnpocsl ajs codbecenoBanust
1.BnusiHue GakTopoB OKpysKarowien cpeibl Ha MUKPOOPTaHU3MBI.
2./lnanazoH TOJIEPaHTHOCTH BUJIOB 110 OTHOIIECHHIO K aOMOTHYECKUM (pakTopam.
3.3akoH TosiepaHTHOCTH. JIuMHUTHUpPYIOLTHE (akTOp.
4.®u3M0I0rNIeCKre IPyNIbl MUKPOOPTaHM3MOB 110 OTHOIIEHHIO K (haKTOpaM BHELIHEH Cpeabl.
5.BnusHue Temmnepartypsl, pH, 70CTYITHOCTH BOJIBI, 3IYYEHHS U Ap. HA aKTUBHOCTh MUKPOOPTaHU3MOB.
6.BnusiHne OuoTHuecKkux GakTOpoB Ha MEKPOOPTaHU3MBI
Tema 6. «Ixonorust muxpoopranuzmon» OIIK-1.1; OIIK-1.3
Bomnpocsl ajs codbecenoBanust
1.

a s LN

6.
Temsbl pedepaTon

1.

2
3.
4.
5

HacnencTBeHHOCTD MUKPOOPTaHU3MOB.

Opranu3zanus reHeTHYECKOro anmapara, BHEXpOMOCOMHBIE HACIIEACTBEHHOCTH, TEHETHUECKUH KO/I.
®opMBbI U3BMEHYUBOCTH.

MyTtannu, BUbI MyTalui.

I'eneTnyeckue peKkOMOWHAIIHH.

['enHas nHxeHEpus, MPUMEHEHUE €€ B HAPOJHOM XO3SHCTBE.

MuUKpoOpraHu3MbI H CEITLCKOE XO03SIHCTBO

MuKkpoObl U3MEHSFOT CBOW 00K

Mornekynbl HaCJIeACTBEHHOCTH K MUKPOOBI

JKu3Hb 1 CMEpPTh MUKPOOPTaHU3MOB

PocT 1 pazMHOXEeHHE MUKPOOOB, CIIOCOOBI PA3MHOKEHUS.
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6. YcnoBus KU3HENEATEIBHOCTH U METO/IbI KYJIbTUBUPOBAHUS MUKPOOOB B JIaOOpaTOPHBIX
YCIIOBUSX.

7. IlutaTtenbHbIE CPEABI.

8. O06pazoBanue MHKpPOOaAMH TOKCHHOB, TMTMEHTOB, apPOMATHYECKUX BEIIECTB, BATAMUHOB.
Tema 7. «IIpeBpaleHne MUKPOOPraHU3MaMHU coelMHeHni yriepoaa» OIIK-1.1; OITK-1.3
Bomnpocsl aJ1s1 codeceqoBanusi
1.KpyroBopot yraepoa u kuciopoaa B buocdepe.
2.3HaYUMOCTh JIByX KOCMHYECKHMX THpoueccoB — (oTocHHTE3a ¥ MHUHEpAIH3alUd MHKPOOPTraHW3MaMHu
OPTraHWYECKHX BEIIECTB.
3.Accummianuu CO, MUKpOOpraHU3MaMH.
4.DOTOCUHTE3 U XEMOCUHTE3.
5.IIporeccsl MUHEpATH3aIMN OPTaHUYECKUX COSTMHEHHI M POJIb Pa3IMYHbIX TPYII MUKPOOPTaHH3MOB.
6.Bo30ymuTenu cnupToBOrO OPOKEHUS i UX OCOOCHHOCTH.
7. Xummsm npouecca. Ipdext Ilactepa. Poib cniupToBoro OpoxeHus: B IPUPOJE U )KU3HHU YEIIOBEKa.
8.Momounokuciioe  Opoxkerwe.  OcOOEHHOCTH  MOJIOYHOKHCIBIX  Oakrtepuil.  ['omodepmeHTaTHBHOE,
rerepodepMeHTaTUBHOE B ON(HUIOOpOKECHHE.
9.Hcnonp3oBaHHE  MOJIOYHOKHCIOTO OpOKEHHS B MHUINEBOH TNPOMBIIUICHHOCTH W KOPMOIIPOU3BOJCTBE.
10CunocoBanwe.

Tembl pedeparoB

MukpoOsI Ha ciryk0e YenoBeka
MukpoObl, TUBO, BUHO
MukpoOBI 1 Hallle TUTaHHEe
Bunael 6poxeHnit, BBI3bIBAEMBIX KIIOCTPUAUAMU.
MacnsHokucioe OpoxkeHue, 0COOCHHOCTH BO30OYAMTENEH, 3HaUeHUE B TIPUPOJIE, CETLCKOM XO3SICTBE U
HPOMBIIIJIEHHOCTH.
BposkeHne MeKTHHOBBIX BEIIECTB M €r0 POJIb B IEPBHYHOM NepepadoTKe TyOOBOJIOKHUCTBIX PACTEHHM.
bposxenue nemirono3sl. Bo3dyaurenu, XuMu3m, 3HaYCHHE.
AdpoOHOE PA3II0KECHHE TIEILTIONO3BI.
OxucieHue xupa.
10 HemnonmHoe okucieHne yriaeBo0B U APYTUX OPTaHUYECKUX COCAMHECHUIA.
11. OkucneHue 3TUIOBOrO CIUPTA B YKCYCHYIO KUCTIOTY.

agrwdE

©® o

KonTpoabhas padora Nel.
Bapmuanrt 1
1. Cranuu cnupTOBOTrO OPOKEHHMS.
2. BozOyaurenn MOIOYHOKHCIOTO OpOsKEeHUsI
3. Cragum MacistHOKUCIIOTO OPOXKEeHHUs
4. Bo30Oyaurenan MpPOIMHOHOBOKUCIIOTO OPOKEHHUS
Koutpoabnasi padora Nel. Bapuanr 2
1. BosOyaurenu ciupTOBOTO OPOKEHUSI.
2. Turmbl MOJIOYHOKHCIIOTO OPOKEHUS
3. Bo3Oymurenn MacisHOKHUCIOTO OPOXKEHHUS
4. Craauy NpONMOHOBOKHUCIIOTO OpOXKEeHUs

KomnoxBuym 1 «IIpouecchl Opo:KeHUsST M IbIXAHUS.
UTo NOHUMAIOT 10 METa00IM3MOM?
Uro Takoe kaTtabonu3m u aHaboIm3M?
B uem 3akirouaeTcss OMOXUMHUYECKOE €IMHCTBO YKMBBIX OPraHU3MOB?
[Nouemy umenHo AT® Ha3bIBaIOT «3HEPTETUYECKOMN BATIOTOM KIIETKI»?
Ha xakue nporieccbl MUKpOOPTaHU3MBbI 3aTPAvYrBaIOT SHEPTUIO?
Uem ormuuaercs  QochopwnmpoBaHne Ha  ypoBHe  cyOcTpata  OT  MeMOpaHHOTO
dhochopumupoBanms?
Kakue coenrHeHNs HCIIONB3YIOT MEKPOOPTaHU3MEI B KQUECTBE SHEPTETHIECKOTO MaTepraa?
B uem cxoJICTBO M OTIHMYHUE IBIXaHUS U OpOsKeHUs?
CKOJIbKO SHEPTHH BBIACIACTCS B IIPOLIECCaX AbIXaHUS U OpOXKeHHMs?
10. B ugeM cX0ACTBO MpoOIiecca HEMOTHOTO OKUCIICHUS OPTaHUYEeCKUX BEIIECTB, OPOKEHUS U JIbIXaHUS,
Y TIOYeMY TPOIIeCC HA3hIBACTCS HEMOJIHBIM OKHCICHHEM?

ocouaprownE

© © N
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11. XuMu3M SHEpPreTHUeCKHX mpoueccoB. Kakue mNpoMeXyTOUHbIE M KOHEYHBIE MHPOIYKTHI
0o0pa3yoTcs MpH pacilelICHUH TJII0KO3bI B Ipoliecce: a) OpoxkeHus, 0) adpoOHOro IbIXaHHS, B)
aHadpOOHOTO ABIXaHUs?

12. CouproBoe OpokeHre. Bo3Oyaurenn, XuMu3Mm mpoliecca 1 3HaueHHe.

13. Monounokucnoe Opokenne. Bo30yaureny, XuMu3M nporecca 1 3Ha4eHUE B IPOMBIIIEHHOCTH U
CEJIBCKOM XO3SCTBE.

14. Bpoxenus, BbI3biBacMble Oaktepusivu  p.Clostridium. Bo3Oymurenu, Xxumu3M Tporecca u
3HA4YEHHUE B IPOMBIIUIEHHOCTH M CEJILCKOM XO035ICTBE.

15. MukpoOHas TpaHChOpMAIHA [ELTION036I B a3POOHBIX U aHA3POOHBIX YCIOBUSX.

Tema 8. «[IpeBpalieHre MukpoopranusmMamu coenuenuii azora» OIMK-1.1; OIIK-1.3
Bonpocsl s codecenoBanusi
1.Y4acTre MUKpOOPraHU3MOB B Pa3UUHBIX Tanax KPyroBOpoOTa a3oTa.
2.BnmusiHne MUKpOOHMOIOTMYECKUX NPEBPAILCHUN a30TCOAEPKAIUX COeIMHEHNI Ha JOCTYIHOCTb a30Ta AJIs
MUTAHUS PACTEHUM.
3.Munepanu3zauys a30TCOACPKAIINX OPTaHNUECKIX COCTUHEHUH.
4 Hutpudukanus u AeHUTPpUDHKAITAS.
5. Mimmo0unu3anus a3ora.
6.PerynupoBanue npoueccoB TpaHChOpPMAaIIMK a30Ta B IIOYBE U [IPU XPaHEHUH HABO3A.
Tema 9. «brosornyeckas puxkcanus MoJIeKyJApHOro asora» OITK-1.1; OIIK-1.3
Bomnpocsl ajis1 codbecenoBanust
1.CriocobHOCTh K YCBOSHHIO MOJIEKYIIIPHOTO a30Ta — YHUKaIbHAs OCOOCHHOCTh MPOKAPHOT.
2.buoxumust a30ThUKCaIUN.
3.A3oTdukcanus CBOOOTHOKUBYITIMH OaKTEPHUSIMHU.
3.AccouaTuBHBIA CUMOHO3.
4.CumbOnoTnyeckass  azordukcauusi.  KinyOenbkoBble — OakTepuu.  ['eHerwueckass — 00yCJIOBIEHHOCTb
B3aMMOCHCTBUN THa30TPOGHBIX OaKTEepHii U pacTeHUN. Y clioBus 00pa3zoBaHus Y(P(HEKTUBHOTO CHMOMO3a.
5.buonpenaparsl Ha OCHOBE a30T(HUKCHPYIONMUX OaKTepHH.
KosutokBuym 2 «[IpeBpamenne coeinHEeHUI a30Ta MUKPOOPTaHU3MaMID)
Kaxkue sTansl MO>KHO BBIIEIUTE B KPYrOBOPOTE a30Ta?
KakoBa posib MUKpOOPraHu3MOB B IIPEBPAIICHUN COSAUHEHUM a30Ta B mpupoae?
Yro Takoe ammoHH(pUKaIHs OeTKoBBIX BemecTB? HazoBuTe Bo30ynuTeneit ammoHudukanun?
HazoBute ycinoBus u Bo30ymnutencii ammoHuukanud MoueBHHBI? Kakumu 0COOESHHOCTSMU
OTIMYAroTCA ypobakrepun?
5. B wem cymHocTh mnporeccoB HUTpudukanun? HazoBute Bo3Oymuteneld mporecca. B dem
3aKIF0YaeTCs XMMU3M M KaKOBBI YCIIOBHSI, CIIOCOOCTBYIOIIHE MPOIleccaM HUTPUPHUKALINY B TTOYBE?
6. UYro Takoe nenurpuukanmsa? Kax BIMseT 3TOT mpolecc Ha MJIOAOPOAME MOYBBI, HA Onocdepy B
nejaom?
Yro Takoe MMoOMIM3aus azota? Ha3zoBuTe ycioBus, onpenesonne MMMOOMITN3AINIO a30Ta.
B uem cymHOCTH OMONOrHYecKoit a30ThuKcaIun?
HazoBure npencrasureneii cBOOOIHOKHUBYIINX a30T(PUKCATOPOB.
10. B uem 3akmovaercsi 0COOEHHOCTH accolMaTHBHOW a3ordukcanuu? Ha3zoBHTE acconUaTUBHBIX
a30TQUKCUPYIOIUX OaKTEepHil.
11. HazoBure OakTepuii, BCTYMAIONINX B CHMOHMO3 C pacTeHUsMHU ceM.0000BbIX. KakoBbl XapakTepHbIe
0Cc00EHHOCTH KITyOGHBKOBBIX OaKkTepuii?
12. KakoBel ycnoBusi (opmupoBanusi 3ddexkruBHoro cumbuosza? Kak mnpoucxomutr obOpazoBaHue
KIIyOCHBKOB Ha KOPHsIX 000OBBIX pacTeHHUi?
13. B uem coctoutr XumHu3M (UKcauud MOJEKyJsipHOro azorta? KakoBa poib HUTpPOreHa3bl B 3TOM
mporecce?
14. B gyeM CyTh B3aUMOCBSI3U a30T(dhuKcanuy U PoTocuHTe3a’?
15. Kakue OuomnpenapaTsl, HCIOIb3yeMblE B MPAKTUKE CEILCKOTO XO3sIMCTBA, MPOM3BOAST Ha OCHOBE
a30TQUKCUPYIOIUX OaKkTepuii?
Paznen 2 «Cenbckoxo3siicTBeHHAsi MUKPOOHOJIOTHS»
Tema 10. «I[louBennass mukpoouogorus» OITK-1.1; OIIK-1.3
Bonpocsl a5 codeceoBanus
1.ITouBeHHBIE MUKPOOPTaHU3MBI.
2.MeTozbl onpeiesieHHsI UX COCTaBa U aKTUBHOCTH.
3.Ponb MUKpPOOPraHM3MOB B IIOYBOOOPA30BAHUH U TIOJOPOIHH.
4. MukpoOHEBIE TICHO3BI PA3TMYHbBIX TUIIOB TIOYB.

el NS
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5.BausHue arpornpreMoB Ha MOYBEHHBIE MUKPOOPTaHU3MBI.
6.ITouBeHHast MUKPOOHOJIOTHS U 3KOJIOTH3aLUsl CEIbCKOI0 X034HCTBA.
Tema 11. «B3aumoneiictBue MUKpoopranu3mos u pactenmin» OIIK-1.1; OIIK-1.3
Bonpocsl ajs codecenoBanusi
1.MuKpoopranu3Mbl 30HbI KOPHS U UX BIMSHUE HA PACTECHUS.
2.CuMO103 MUKPOOPTAaHU3MOB M pACTEHUI.
3.Muxkopu3a pacTeHuil.
4.9mudutHass MEKpodIIopa.
5.Ponb 3nU(pUTHBIX MUKPOOPTaHU3MOB IIPH XPAHEHUH YPOsKasl.
6.Pa3zBuTHE Ha pacTEHHAX TOKCUI'CHHBIX IPUOOB.

Tembl pedeparos

©CoNoO~WNE

Muxkpodiiopa 1o4B pa3InIHBIX THIIOB.

BzaumopeiicTBe MUKpPOOPraHU3MOB U PACTECHHUI.

BinsiHue TEXHOJIOTMYECKUX MMPUEMOB Ha MUKPOOHOJIOTHYECKHE MTPOIECCHI B TIOYBE.
MukpoOHBIE 3eMIIeyA00pUTEIbHBIE ITPeTapaThl

Bek aHTHOHMOTHKOB

B3aumooTHOIICHUS MUKPOOOB

O OONBHBIX PACTCHUAX

Bparu mukpo6os

buonoBpekieHUs KaKk 3KOJIOr0—TeXHOJI0rHuecKas npodiaema

10. MukpoOBI ¥ rpUOBI — HICTOYHUKH OUOTIOBPEKICHHN
11. buonpenapatsl AJ1s1 3aIUTHI U CTUMYJISIIN POCTa PACTEHUH.
Tema 12. «cnonb30BaHMe MUKPOOPTraHU3MOB B TEXHOJIOTHAX CEJbCKOXO03SIICTBEHHOI0 IPOU3BOACTBA
Bonpocsl a5 codecenosanusi OIIK-1.1; OIIK-1.3
1.PerynupoBaHnre MHUKPOOHBIX NPOLECCOB B IOYBE M NPU NPHUTOTOBICHUHM OPraHUYECKHX YIOOPEHHH C
LENBI0 ONTHMU3ALMK TOYBEHHOH CpeAbl M MOBBILICHHUS YPOXKAaHHOCTH CEIbCKOXO3SHCTBEHHBIX KYJIBTYP.
2.MuKpoOHOIIOTHYECKHE CPEACTBA 3AITUTHI PACTCHHUIA.
3.MukpoOHoIornYecKre 3eMIey100pUTEIbHBIC TIPEnapaThl
4.3axBacku. [IpobuoTHky.

Tembl pedeparoB
1.

N~ WN

9.
10. [Ipobnema xpaHeHus U IepepabOTKNA OTXOJIOB.
11. TlepepaboTka OTXOJIOB CEIHCKOTO XO3SICTRA.
12. Mukpobuonoruueckue GpakTopbl, BIUAIOMINE HA TPOU3BOIUTEIBHOCTD
OMOTEXHOJIOTHYECKOTO MpoIiecca
KosutokBuym 3 «Mcnosib30BaHHe MHKPOOPTaHM3MOB B TEXHOJOTHSIX CeJILCKOX03iCTBEHHOTO

XuMuyeckas TEXHOJIOTHY U OMOTEXHOIOT U

Yro Takoe OMOTEXHOJIOrUsA?

DHeprus 1 OMOTEXHOJIOTHS

[MurieBbie MPOTYKTHI, HAIIUTKYA U OMOTEXHOJIOTHSL.

Oxpyxkaromias cpenia ¥ OMOTEXHOIOTHS

I'eneTnka 1 OMOTEXHOJIOIUS

XHUMHS 1 TEXHOJIOTHS

YnpapiieHue MUKPOOHUOJIOTHIECKUMH MTPOIECCAMU B TIOYBE C HETbI0 ONTHMH3AIINN
MPOJIYKTUBHOCTH CENbCKOXO3IMCTBEHHBIX PACTEHUN.

OCHOBBI BETEPHHAPHOTO KOHTPOJI CEIHCKOXO3SICTBEHHOM MPOYKIIHH

NMPOU3BOACTBA».

1. Ilouma xak cpema OOUTaHUS MUKPOOPTAHU3MOB.

2. CrpykTypa MUKPOOHOTO KOMILIEKCA 1OUBbl. OCOOEHHOCTH MUKPOOHBIX KOMILIEKCOB ITOYB Pa3IMUHbIX
THUIIOB.

3. BnusHue skonornueckux GaxkTOpoB Ha Pa3BUTHE MOYBEHHBIX MUKPOOPTaHU3MOB.

4. BrnusHue arpOTEXHUYECKHUX MPUEeMOB (00pabOTKH MTOYBHI, METHOPAITIH, YAOOPEHUH U 1p.) Ha
MTOYBEHHBIE MUKPOOPTaHU3MBI.

5. Mertoasl perynupoBaHusI MUKPOOHOIOIMYECKHUX MPOLECCOB B MOYBE € LEIbI0 ONTUMH3ALNN
IIPOJIYKTUBHOCTH CEJIbCKOXO3IMCTBEHHBIX PACTEHUI.

6. TloyBeHHBIE MHUKPOOPTaHU3MBI U HX POJIb B Pa3JIOKEHUH KCEHOOMOTHKOB (TEpOUIINIOB, WHCEKTUIHIIOB
u Jip.).

7. MukpoOHOIOTHYECKHE TIPOIIECCHI MPH MPUTOTOBICHUH OPTaHUYECKUX yI00peHHA.
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8. BsaumopeiicTBHE MUKPOOPTaHU3MOB U PacTeHUI (MUKPOOPTaHU3MBI pHU30c(hephl, pU3OILIIaHbI,

¢bumnochepsr).

9. MukpoOHbIe 3eMIIeyA00pHUTENbHBIC IPENapaThl U UX MPUMEHEHUE B CEbCKOM X03HCTBE

10. MukpoOHble mpenapaTsl U 3alIUThl PACTEHUI OT BpeauTeiel u Oone3Hen.

11. MuKpoOHOIOTHS CHIIOCOBAHUS U CEHAKUPOBAHUS KOPMOB.

MukpoOnooruaeckne MpoIecChl MPU TEIUIOBOW U POCSHON MOYKE JIyOOBOJIOKHUCTBIX PACTEHHIA.

TECTOBBIE 3AJIAHHMSA no nucuuminne «Mukpoounosorusi» OIIK-1.1; OITK-1.3
BAPUAHT 1

1. JInst cTepuian3anuy TUTATENbHBIX Cpel
HCIIONIB3YETCsI
1 aBTOKJIaBUpOBaHUE
2 CTepUIu3alus CyXUM KapoM
3 macrepuzauus
4 TUHIAMU3ANAA
2. Jlms mpocMOTpa ImpenapaToB JKUBBIX
MUKPOOPTaHU3MOB UCIIOJIb3YETCA
1 MeTon pa3iaBieHHOM Kariu
2 Meron ¢hUKCHPOBaHHBIX MPETAPATOB
3 Metoa okpalleHHBIX TIPernapaToB
4 Meron (GhUKCUPOBAHHBIX OKPAIICHHBIX
MperapaToB
3 Jyia BEIpamuBaHus TPUOOB MCTIONB3YIOT
1 Cpeny Yameka
2 MIIb
3 MIIA
4 TuddhepeHnnanbHO-TUarHOCTHYECKUE CPEIBI
4. K mapoBugHBIM MUKPOOAM OTHOCST
1 Cradunokokku
2 bpynennst
3 MukobakTepun
4 CanbMOHEILIBI
5. UIIM BemonssieT GyHKIHIO
1 OcMmoTtryeckoro Gaprepa
2 3amaca nUTaTEeNIbHBIX BEIIECTB
3 Coxpanenus GopMbl KIETKH
4 3amuThel OT MEXaHUYECKHUX TTOBPEKICHUI
6. Hwusmwe rpudsI - 310
1 XuTpuInOMULETHI
2 Ba3suanoMHIIE T
3 ACKOMHMIIETBI
4 JleUTepoMULIETHI
7. I'puObl HE UMEIOT
1 Xnopodumia
2 TI'muxorena
3 XurtuHa
4 Kupa
8. K xokkam oTHOCST
1 Sarcina flava
2 Vibrio cholera
3 Spirillum sp
4 Clostridium sp
9. K u3BUTBIM MUKpOOaM OTHOCAT
1 Vibrio cholera
2 Carcina flava
3 Baccilus mycoides
4 Escherichia coli
10. K nmeliTepoMHIIETaM OTHOCST

1 Penicillium crustosum
2 Sarcina flava
3 Stafilococcus aureus
4 Brucella abortus
11. Hast ¢oToautoTpodoB UCTOUHUKOM SHEPTHH
SIBIISICTCS
1 CosHeuHBIH CBET
2 XuMmHueckasi S3Heprus
3 ®Ousnyeckas SHEPTUSL
4 KuHeTnyeckas 3Heprus
12. ABTOTPO(]BI UCIONB3YIOT YIIEPOT
1 HeopraHnn4eckux COeIUHCHUN
2 OpraHu4ecKux COeIUHEHUI
3 HyKJIEHHOBBIX KUCIIOT
4 benkoB
13. XemMocHHTE3 ABIISIETCA TUIIOM ITUTAHUS IS
1 XKenezobakrepuit
2 lnanobakrepuit
3 Bupycos
4 I'puboB
14 DK30(epMEHTHI JTOKATU3YIOTCS
1 Bue knetku
2 B knetke
3 B MUTOXOHIIpUSX
4 B nurtomazme
15. IIpu1eBUIHBIE IPOKAKHU UCTIOIB3YIOTCS IS
MOy YEeHUS
1 Cnimpta
2 BuHa
3 Ilusa
4 I'nmuuepuHa
16. [Iposoku BEPXOBOTO OPOKEHUS HCIIOIB3YIOTCS
1 B BuHOnenuu
2 B nuBoBapeHUn
3 B npousBojcTBe Kedupa
4 B mpou3BOJICTBE YKCycCa
17. MacastHoKucIbIe OaluiuIBl Pa3BUBAIOTCS
1 B aHa»poOHBIX yCIOBHAX
2 B a3po06HBIX yCIOBHUIX
3 B CeNeKTUBHBIX YCIOBUSIX
4 B 1uarHoCTUYECKUX YCIOBUSIX
18. MOIOYHOKHCITBIE MEKPOOBI COPaKUBAIOT
1 JlakTO3y
2 Kpaxman
3 Knergarky
4 JlpeBecuny
19. Bapoduibl — 3T0 MUKPOOBI, CYIIECTBYIOLIHNE
npu
1 BeIcOKOM HaBiIeHUH
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2 BBICOKO# BIaXHOCTH
3 HuszkoMm naBineHUn
4 HopmanpHOM AaBIEHUN
20. SIBneHue TepMoOreHe3a IpH 3aroTOBKE CEHa
CBS3aHO
2 BAPUAHT
1. Crepunnzanus B aBTOKJIaBE HCIIOJIB3YETCs IS
1Crepmm3aIuy TUTATEIBHBIX CPEe U
MaTepHaIoB
2 O06e33apakuBaHUs MOJIOKA
3 Crepwinzauuu NOCy bl
4 Crepmim3aIiuy JXHIKOCTEH
2 K *KHUJIKUM MUTAaTENbHBIM CPElaM OTHOCST
1 BonomnpoBoaHas Bosa
2 'munepun
3 Ddup
4 Coupr
3. AKTHHOMHIIETBI OTHOCST K
1 TIpokapuoram
2 Dykapuotam
3 HexkseTounbiM opmMam
4 Bupycam
4. Crmopbsl MUKpOOOB ITOTHOAIOT MTPU
1 ®nambupoBanun
2 HarpeBanuu g0 60 C
3 ITactepuzanuu
4 Harpesanuu 1o 90 C
5. K manoukoBHUIHBIM MHUKPOOaM OTHOCST
1 lurennst
2 CTpenTOKOKKHU
3 Capuusbl
4 Oumbpun
6. K u3BUTBIM MUKpPOOaM OTHOCST
1 Crimpuiiist
2 Dumepuxun
3 CanbMOHEIIB
4 Cta(puI0oKOKKH
7. B cocraB KJIETOYHON CTEHKU BXOIUT
1 IlenTuaorinukay
2 XutuH
3 HyksienHoBbI€ KUCIOTHI
4 JIunuael
8 K BpICIIIM TpHOaM OTHOCST
1 bazuanoMHuIeTsl
2 OOMHUIIETEI
3 XUTpuANOMHUIIETHI
4 I'ndoXuTPUINOMHUTIETHI
9. K 6ammmiam oTHOCST
1 Knocrpunuit
2 CanpMOHEI
3 CraduI0KOKKOB
4 Capuun
10. AKTHBHBII TpaHCIIOPT UJAET
1 C 3atparamu ATD
2 bes 3atpar ATO
3 C UCHONAB30BAHUEM JTUITUIOB
4 6e3 NCTIONB30BAHUS JTUTIHIOB
11. YV Aspergillus flavus xomonuun

1 C nepeyBnaxHEHHUEM PACTUTEIBHOU MaCChl
2 C BHIIOBBIM COCTAaBOM PACTCHHIA

3 C BHIIOBBIM COCTaBOM MHUKPOOOB

4 C BBICYIIIMBAHUEM PACTUTEILHON Macchl

1 JKenroro nsera
2 YepHoro 1BeTa
3 3emeHoro nBera
4 Cunero uBera
12. JIns xeMoopranoTpo(oB HCTOYHUKOM
SHEPTHUH ABIAETCS
1 DHeprus XUMUIECKUX CBsI3ei
2 ConHEYHBIH CBET
3 DeKTPUUECKUIl CBET
4 dusnyecKkas SHEPTHS
13. Jnst GoToauToTpooB HCTOYHHKOM yTIIepoaa
SIBIISTIOTCS
1 Heopranuueckue coeTMHECHUS
2 OpraHuyecKue COeIMHEHUS
3 JIunuael
4 YrneBoasl
14. Bo30OynuTenb CIUPTOBOTO OPOXKEHUS
OTHOCHTCS K POY
1 Saccharomyces
2 Actinomyces
3 Clostridium
4 Aspergillus
15. Aposx:ku 110 OTHOIICHHIO K KUCTIOPOIY
1 ®akynpraTUBHBIE aHAYPOOBI
2 Aspo0sI
3 Ob6nuraTHbIe aHAPOOKI
4 AHa’poObI
16. JIpoxcku BEpXOBOTO OpOKEHUS
1 Saccharomyces cerevisia
2 Saccharomyces vini
3 Clostridium tetani
4 Streptococcus lactis
17. Clostridium felsineum copaxusaer
1 [lexTHHOBEIE BelECTBA
2 JInnuaet
3 HykJ1enHOBBIE KUCTOTHI
4 benku
18. PasnojkeHue MEKTHHOBBIX BEIECTB
MIPUMEHSETCS
1 IIpu MouKe 1yOOBOJOKHUCTBIX PACTCHHUH
2 Ilpu cunocoBaHUM
3 [Ipu ceHaxupoBaHUU
4 TIpu U3TOTOBJICHUH CHIPOB
19. Ammonudukanus — 310
1 Musnepanu3auus 6€1KoB
2 BoccTaHOBIIEHHE HUTPATOB
3 OxucieHrue HUTPATOB
4 OxucieHue yrieBoJOB
20. Pazan4aroT mra3sMuasl
1 KoaproraTuBHBIE
2 OeHOTUNINYECKUE
3 ['enoTHMIIUECKHE
4 Mopdonornieckne
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RBOooNoOM~MONE

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

Bomnpocsl k 3adety no qucnumimHe «Mukpoounosorusi» OITK-1.1; OI1K-1.3
[Ipenmer MukpoOuonoruu. Poas MUKpOOOB B IPUPOE U HAPOTHOM XO3SHCTBE.
OTnruns MPOKapUOT U IYKAPHOT.

Kaccudukarnus mukpo6oB. bunapuas HomeHKIaTypa. Bua, KynbTypa, KIOH, IITaMM.
®DopmMbI MUKPOOOB.

XapakTepruCTHKa IPAMITOJIOKATEIBHBIX U TPAMOTPULIATEIEHBIX MUKPOOPTaHU3MOB.
CtpykTypa MUKPOOHON KIETKH.

Cropsl # mporiecc crnopoOpa3oBaHus y OaIiL.

AKTUHOMHUILIETEI.

I'puObI (cucTeMaTrKa, CTPOCHHE, PA3MHOKCHHE).

XapakTepuCTHKA OTACIBHBIX KJIIACCOB IPUOOB: 3UTOMHUIICThI, ACKOMHIICTHI, ICHTCPOMHIICTHI.
Bupych! (ctpoenue, kinaccuduxarius).

buonornueckue 0COOEHHOCTH BUPYCOB.

Penpoaykmust BupycoB Ha mipuMepe OakTeprodara.

I'eHeTKa MUKPOOPraHU3MOB (MOAU(PHUKAIINH, PEKOMOMHAIIUH ).

Myrtanuu (BUIbI, 3HAYCHHUE )11 MUKPOOPTaHU3MOB).

TparchopMmarus u TpaHCAYKIHS KaK BHIBI TeHETHYECKON PEKOMOMHAIINN Y TIPOKAPHT.
Konbloramus kak BUJ F€HETHYSCKOM PEKOMOWHAIIMY Y TPOKAPHUT. [1na3mubl.
[IpakTHyeckoe UCOIb30BaHNE TEHHOM MHKEHEPUHU B CEJIbCKOM XO034MCTBE.

BrmsiHue BIIaXXHOCTH M TEMIIEPATYPhl HA MHKPOOPTaHU3MBL.

BrmsiHue KUCIIOTHOCTH Cpe/ibl, AaBIIEHUS, KICIOPO1a Ha MUKPOOHYIO KIIETKY.
Bnusiaue xumuueckux GpakTopoB Ha MUKPOOHYIO KJIETKY.

Mertoapl CTEpUIU3ALIMH.

Tunsl B3aMMOOTHOIIIEHHSI MUKPOOOB (MeTa0O0IN3M, CHMON03, aHTaTOHU3M).
[MuTarenbHbIC CPEbl, KCIIOJIb3YEMBIC JJIs KYJIbTUBUPOBAHUS MUKPOOPIaHU3MOB.
DepMEHTHI MUKPOOPIaHU3MOB.

Tuns! TUTaHUS MUKPOOOB.

PasmHOXEeHUE MUKPOOOB: OMHAPHOE JCJICHUE TOYKOBAHUE,

®da3bl pocTa MUKPOOHO# KylIbTyphl (3aKkoH MOHO).

CrupToBoe OpokeHHEe (XMMH3M IpOIecca, XapaKTepUCTHKA BO30yIWTENeH, WCIOIb30BaHUE B

HAPOJHOM XO3SHCTBE).

MonouHoKHCI0€ OpoKEeHHE (XUMU3M ITpoLiecca, XapaKTepHCTHKA BO30yAuTeeil, HCIOJIb30BaHUE B

HApOJHOM XO3SHCTBE).
OxkucieHne XUpoB.

MacnstHokuc0e OpoKeHHe (XMMH3M IPOIlecca, XapakTepUCTUKa BO30yAnTeNeil, NCIIOIb30BaHUE B

HapOJHOM XO35HCTBE).

PasnoxeHne MeKTHHOBBIX BEIIECTB.

AHa3poOHOE pa3IOKEHHE TETUTIOTI03bI.

PasnoxeHue MrauHa.

Kpyrosopor a3ora.

AMMoHU(UKAIHS OEITKOB.

PaznoxeHue HyKIIEHHOBBIX KHCIOT, MOYEBHHBI, XUTHHA.

Hurpuduxanus (hasbl, XapakTepucTHKa HUITPUPUIUPYIOMX OaKTepuii).

Jlenutpudukaims, ee 3HaUCHHE.

MmMmoOunm3anus a3ora.

CumMbunoTtuueckas azotdukcaius y 0000BbIX pacTeHui ((hakTopsl 3pHEeKTUBHOCTH CUMON03a).
IIpomecc oOpazoBaHus KITyOEHEKOB Ha KOPHSAX O0OOBBIX pacTeHUH.

XUMH3M Ipoliecca a30TPHUKCALUH.

XapakTepucTHKa KITyOSHbKOBBIX OaKTEepHil.

CB0OOIHOKHUBYIINE a30THHUKCATOPHI: TICEBJOMOHA/IBI, a30CITUPUILIBI, IHAHOOAKTEPHH.
CBoOoHOXKMBYIIHE a30T(UKcaTOphl: a30TobaKkTep, OakTepun poxa Beijezinckia.
CBoboaHOXKHBYIIHE a30TdukcaTopsl: poa Glostrolium.

CumMOunoTryeckas a3oTdukcaius y He0000BbIX pACTCHH.

Posib MuKpPOGOB B Ipoliecce TOYBOOOPA30BaHUS M Pa3pyLICHNs] MUHEPAJIOB.

Pounb Bogopoceii, rpuO0B, aKTHHOMHIIETOB, OaIHILI, OaKTEpUii, BAPYCOB B IIOYBEHHOM IICHO3E.

®DaKTOPHI CPEbl, BIUSIONINE Ha PA3BUTHE MUKPOOHOTO IIEHO3a MTOYBHI (TEMIIEPATypPa, BIaXKHOCTD).

Bausaue BO3AYUIHOT'O pEXKXHUMaA, KUCIIOTHOCTH IOYBbI HA [TIOUYBCHHYTO MI/IKpO(l)J'IOpy.
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54. BnustHue OHOJIOTHYECKHX (baKTOpOB U MCXAaHUYCCKOro COCTaBa IIOYBbBI Ha IIOYBCHHYIO

MHUKpPOQIIOpY.

55. Metozs! onpeneeHus COCTaBa 1 aKTHBHOCTH TTOYBEHHOH MUKPOQIIOPHL.

56. IokazaTenn OMOTOTNYECKOM AKTUBHOCTH TTOYBHI.

57. Mukpohiaopa MEp3I0CTHBIX U KUCIIBIX CHAINTHBIX TIOYB.

58. MukpodJiopa 4epHO3EMOB U KaIlITAHOBBIX TIOYB.

59. Muxkpoiopa cepo3eMOB, eCYaHbIX, KAMCHUCTHIX TNIMHUCTHIX ITOYB.

60. BiusiHre ceBOOOOPOTOB HA TOYBSHHYIO MUKPODIIOPY.

61. BiusHue BCIAIKY HA TOYBEHHYIO MUKPOQIIOPY.

62. BiusiHEe METHOPAIIUK Ha TOYBEHHYIO MUKPODIOpY.

63. BiusHue MUHEpAJIbHBIX U OPraHUYECKUX YAOOPEHHH Ha IOYBEHHYI0 MUKPOQIIOpY.

64. Buosnornueckuii a30T B 3eMIIEEIINU.

65. Pa3noxeHne pacTUTENIBHBIX OCTAaTKOB IIPU T'yMYyCOOOpa30BaHHH.

66. Dxonoruueckas KoHuenms GopMmupoBanus rymyca (o P.Mromnepy).

67. buoxumuueckas KoHIEMIHs ryMmycooOpasoBanust (1o M. KoHioxoBoi.)

68. MukpobOuonornueckas KOHIEHIUs o0pazoBanus rymyca (mo C.Kocterueny).

69. Tpancdopmarys B I0YBE COSTUHEHHA a30Ta.

70. Tpancdopmanus B MOYBE COCTUHEHUH KaJHS.

71. Tpancdopmanus B mouBe coequnenuit pocdopa.

72. BausHME HA MEKPOOPTaHU3MEI IECTUITNIOB ¥ UX TpaHCGhOpMAaIus.

73. MukpoOHBIe MPOIIECCH TPY TIOTOTOBKE OPTaHUYECKUX yIOOPEHUIA.

74. MukpoObl pu3oIutansl, puzochepsl U Griuiocdepsl 1 UX BIMSHUE HA pacTEeHHE.

75. DOnuduTHBIE MUKPOOBI M XpaHEHUE YPOiKasl.

76. Pa3zBuTHe Ha paCTEHUSX TOKCUTEHHBIX TPUOOB.

77. TlouBoynoOpuTeNbHBIEC IPENapaThl: HATParud, pu3oTopduH.

78. TlouBoynoOpUTEINBHEIN Ipenapatr (ochodaKTeprH.

79. llouyBOyHOOpHUTENBHBIN MIpemapaT a30TOO0AKTepHH.

80. Mukopu3zanus pacTeHUH.

81. Hcnons30BaHnE MUKPOOHBIX MPEMapaToB it 00pLObI ¢ BPSAHBIMH HACEKOMBIMH.

82. buocTuMynATOpbl MUKPOOHOTO ITPOUCXOKICHUSI.

83. MukpoOHoIorus ceHa, CeHaxa.

84. Jlunamuka mporecca CUiI0COBaHUS.

85. X0oIomHBIHi U TOPSAYHii CIIOCOO CHIIOCOBAHMS.

86. CuitocyeMocTh pacTeHHid, caxapHblii MUHUMYM. OLleHKa KauyecTBa CHIIOCA.

87. Vcnonp30BaHne MPOIYKTOB MUKPOOHOTO CHHTE3a JJISi KOPMIJICHHUS YKHBOTHBIX (KOPMOBOW OeIoK,
BUTaMUHBI, aHTHOMOTHUKH).

6.2. Onucanne nokasaresieii H KpUTEPHEB KOHTPOJISI YCIIEBAEMOCTH, ONMCAHNE IIKAJ OIleHHBAHHUS

Tabmuua 7
Kpurepun oneHuBaHus pe3yaibTaTOB 00y4eHUs!

Onenka

Kputepun ouennBanus

3a4TCHO

TEOPETHYECKOE COJIep)KaHHe Kypca OCBOCHO MOJHOCTBHIO, KOMIIETCHIIHH
chOopMHPOBaHbI, BCE MPEIYyCMOTPEHHBIE IPOrpaMMOi 00y4eHus ydeOHbIe 3aaHus
BBINTOJTHEHBI C HE3HAYNTENILHBIMY 3aMEYaHUSIMI. YMEHHUS U HABBIKU TIPUMEHSIIOTCS
CTYACHTOM JUISI PELICHUS] MPAKTUYECKUX 3aJad ¢ He3HAYMTENbHBIMU OIIMOKaMH,
HCTIPaBISIEMBIMU CTYJICHTOM CaMOCTOSITEIIBHO.

HE3a4YTCHO

TEOPETUYECKOE CONEP KaHNe Kypca HE OCBOCHO, KOMIETEHIIMH He C()OPMHUPOBAHEL,
U3 MPESYCMOTPEHHBIX MPOrpaMMOil 00y4eHHs y4eOHbIX 3aaHuil JINOO BBHITOIHEHO
MeHee 60%, nuOO comepX HUT IpyOble OMIMOKH, NPHUBOIAIIME K HEBEPHOMY
pElIeHNI0; YMEHUsI U HaBBIKA CTYJCHT HE CIIOCOOCH MPUMEHHUTH JIISl PElICHHsI
MPAKTUYECKHX 3a/1a4.

7. YuebHO-MeTOANYECKOE ¥ HH(POPMAIIMOHHOE 00ecTieueHNe JUCITUTTHHBI

7.1 OcHoBHasi IMTEpPaTypa

1. ®apnues, A. T. [louBennast mukpo6uosnorus / A. T. @apuues, A. X. Ko3sipes, A. A.
CabanoBa. — Cankr-IlerepOypr : Jlansp, 2022. — 140 c. — ISBN 978-5-507-44484-7. —
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Tekct: anekTpoHHBIH // JIaHb : 31eKTpoHHO-0MOMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/260831

2. Kapnoga, A. 0. O6miast 1 mouBeHHass MUKpoOHosIorus : yaeoHoe nmocooue / A. 1O.
KapnoBa. — MoxeBck : MxeBckas 'CXA, 2020. — 80 ¢. — TekcT : anekTpoHHbIH // JIaHb :
asekTpoHHO-OMbmoreunas cucrema. — URL.: https://e.lanbook.com/book/158587

3. Kopsrun, 0. B. [TouBeHHass MUKPOOHOIOTHS: JIAOOPATOPHBINA MIPAKTHKYM : y4eOHOE
nocobue / 0. B. Kopsirun, H. B. Kopsiruna. — Ilen3za : [II'AY, 2016. — 205 ¢. — Tekcr :
AJIeKTPOHHBIH // JIaHb : aMekTpoHHO-OnOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/142067

7.2. JlonoJIHUTeJbHASA JIUTEPATypa

1.I'yces M.B. Muxkpo6uonorus/ M.B. I'yces, JI.A. Muneesa.- M3a-8o MI'Y, 2009.-267c.
2. Emmes B.T. Mukpo6uonorus./ B.T Emnes, E.H. Mumryctun. - Ipoda, 2015.- 374c.
3. Temnmep E.3. Ilpaktukym mo mukpoobuonorun/ E.3.Tenmep, B.K.Ilunsauxosa, poda,
2014.-235c.
4.3psrunneB J[.I'. buonorus mous/ JI.I" 3Bsrunmnes., .11 babsesa., 'M. 3enosa M3a-so MI'Y,
2011.-445 c.
5.CoBpemennas mukpobuonorus. [Ipokapuotsl. /mon pen. Jlearnepa U., Ipesca I'., Hlnerens T
M. Mup, 2005, 1. 1,2 -1120 c.
7.3. Metoauyeckue yKa3aHusi U MaTepUAaJbl 10 BUAAM 3aHATHI
7.3.1. Meroanyeckue MaTepraibl K 1a00paTOPHBIM 3aHATUAM
1.  PaGouas terpanas mo MukpobOuonorun /moa.pen.A.A.Banpkooii - M.:®I'OY BIIO PT'AY-
MCXA, 2007.- 52 c.
2.  Temmep E.3., llunsnukoBa B.K., IlepeBep3eBa .M. IlpakTukym Mo MHKPOOHOIJIOTHH,
Hpoda, 2004.-235¢.
3. Meroanueckoe pyKOBOACTBO K JJAOOPAaTOPHO-TIPAKTUIECKUM 3aHATHIM 1O MUKPOOHOJIOTHH. -
M.: U3n-B0 MCXA, 1999.-98 c.
7.3.2. Meroanueckre MaTepuaibl K KOHTPOJIbHBIM padoTaM
1.  TectoBble 3aganus no aucuuiuinHe «Mukpooduonorus»-M.:U3n-so MCXA, 2002.- 30 c.
2.  Pabouas Terpanp o Mukpoouonoruu /moa.pen.A.A.Baaskosoit - M.:®I'OY BIIO PI'AYVY-
MCXA, 2007.- 52 c.
3. CrnoBapb TEPMHHOB, UCHIOJIB3yEeMBIX B MUKpoOuooruu/moa. pea.B.K. InisHrKOBOIA. -
M.:U3n-80 MCXA, 2001.- 32 c.
7.4. Ilepeuenp pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON cetu  «MHTepHeT»,
HEOOXOIUMBIX JUIsl OCBOEHHSI TUCLIUILIMHBI
1. University of Michigan. Microbiologi Web (online) -
http://animaldiversity.ummz.umich.edu/site/index.html
2. Bukuneaus (31eKTpoHHBIN pecypc) - http://ru.wikipedia.org
3. http://microbiologi.bio.uottawa.ca/
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https://e.lanbook.com/book/260831
https://e.lanbook.com/book/158587
https://e.lanbook.com/book/142067
http://www.umich.edu/
http://microbiologi.bio.uottawa.ca/

8. [IporpammMHoOe obecrieueHune

Tabmmma 9 - IlepeyeHsb IpoOrpaMMHOTO 0OeCrieYeHUs

HaumenoBanue
Ne pazzgena Haumenosanue |Tun Ton
N ABTOD
n/n yueOHOI IIPOrpaMMbI IIPOrpaMMbI pa3paboTku
JUCIUILTNHBI
Microsoft lporpavva Microsoft 2006:
1 |Bce pa3nensl . [ToaroroBku (Bepcus Microsoft
PowerPoint . .
Ipe3eHTaIH PowerPoint 2007)
Microsoft TexcroBbrii Microsoft 2006
2 |Bce pasnensr Word CIAKTO (Bepcust Microsoft
peAl p PowerPoint 2007)

10. Onucanue MaTepHaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOTMMON /IJIfA OCYIIeCTBIEHHUS
00pa30BaTeILHOIO NpoLecca Mo AUCHUIIMHE

Tabmuma 9

CgBeeHusi 00 06ecrie4eHHOCTH CNEeNUATM3UPOBAHHBIMY AYIUTOPUAMU, KAOMHETAMHU,
JabdopaTopusiMu

HaunMeHoBaHHe crieHAJBLHBIX TOMeEIeHUH
M MIOMEIIEHUH AJIsl CAMOCTOSITETLHOM
padoTnl (Ne yueOHOro Kopmyca, Ne

OcHalleHHOCTh CeNUATbHBIX OMeIeHU H
TOMeIIeHUH 1JI5l CAMOCTOSITEILHOMH PaGoThI

ayANTOPHM)
Aynutopuss  ans  TpoOBeACHHA — 3aHATUN | YueOHble ctombl (18 mmir.); ctymes (48 mir.); pabouee
JICKITMOHHOT'O THIIA, TpYMIOBBIX " | MECTO IperogaBaTeiid, JOCKa yqeGHaﬂ; MYHLTHMCﬂHﬁHOG

WHIUBUAYaJIbHBIX KOHCYJIBTalMH, TEKYILETO
KOHTPOJISI U IPOMEXYTOYHOM aTTectanuu (kao.
Ne 122#).

obopynoBanue (mpoektop Acer X1226H,
lenovo B5030) ¢ nocrymnom B MHTEpHET.

HOYTOYK:

Ayautopus MPOBEACHUS  3aHATHI
NPaKTUYECKOTO  THIIA, TPYIINOBBIX |
WMHIMBUAYaJIbHBIX KOHCYJIBTallUH, TEKYILETO
KOHTPOJIA U TPOMEXKYTOUHOM aTTecTanuu (kao.
Ne 112n).

JUIS

YueOusie ctonel (8 mir.); crymes (20 1mT.); Aocka
yueOHasl; IepeHOCHOe MYJIbTUMEIUIHOE 000y I0BaHNE

Ilomemenne nans caMOCTOSTEIHHONH pPabOTHI
oOyuatonuxcs (kad. Ne 203H).

Komnerorepusie cronsl (15 mr.); crymes (15 mr.);
pabodyee MecTO mpenojaBaTelis; pabodas CTaHIMS
(MoHOOMOK)  Acer  Veriton Z4640G (15 mr.)
MOJIKJIFOUeHHble K ceTH HTepHeT W obecrnedeHHbIE
noctymnom Kk ObC.

11. MeToan4yecKkue peKOMEHIANMHU CTYAECHTAM [0 OCBOCHUI0 TUCHUIIHHBI

I[pun n3yyennn Kypca 1eaecoo0pa3HO IPHIECPIKUBATHCS CIIETYIOIEH MOCIeI0BaTEILHOCTH:

1. 1o mocerieHns nepBoi JEKINH:

a) BHUMATEIHHO MPOYHUTATH OCHOBHEIE ITOJIOKEHUS ITPOTPaMMBbI Kypca;
0) momoOpaTh HEOOXOAMMYIO TUTEPATYPY U O3HAKOMUTHCS C €€ CONIeP KaHIEM.

2. IToce mocele s JIEKINN

a) }/I‘HYG.HCHO N3YYUTh OCHOBHBIC ITOJIOKCHHUA TEMBI IIPpOTpaMMbl IO MaT€puUaiaM JICKIHUU U
PEKOMCHAYCMBIM JIUTCPATYPHBIM UCTOYHUKAM;
6) JAOMNOJHUTL KOHCIICKT JICKIMU KPATKUMHU OTBECTAMU Ha Ka)K,I[BIﬁ KOHTpOHLHLIﬁ BOIPOC K

TEMCE,

B) COCTaBUTH CITMCOK BOIIPOCOB AJI BBIACHCHUS BO BpEMA ayITUTOPHBIX BaHHTHﬁ;
1") MMOATrOTOBUTHCA K IPAKTUICCKUM 3aHATUAM (CGMI/IHapaM).
3aﬂaHI/Iﬂ JJIA CaMOCTOSTCIILHOU pa6OTLI CTYACHTOB ABJIAIOTCA COCTaBHOM YacCThIO y‘leGHOFO

rnmpounecca. Brimonnenue 3a,£[aHI/Iﬁ CHOCO6CTBy€T:
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—  3aKpeIJICHUIO U PACIIUPEHUIO TIOTYyUYEHHBIX CTYACHTaMH 3HaHUH 10 U3y4aeMbIM BOIIPOCaM B
paMKax y4eOHOH JUCLIUIUINHBI.

—  Pa3BUTHUIO HABBIKOB PA0OTHI C HOPMATUBHO-TIPABOBBIMU AKTAMHU.

—  Pa3BUTHUIO HABBIKOB 00OOILEHUS M CUCTEMaTH3alui HHPOPMALIUH.

BaxHOCTh caMOCTOSITENbHOM pPAaOOTBI CTYAEHTOB OOYCIIOBJIEHA IIOBBIICHHMEM TpeOOBaHUN K
YPOBHIO NOATOTOBKU CIELUAIMCTOB B COBPEMEHHBIX YCIOBUAX, HEOOXOAUMOCTHIO IPHOOPETEHNUS HABBIKOB
CaMOCTOSITETIbHO HAXOAUTh MH(OPMALMIO 10 BOIPOcaM O€30MaCHOCTH KHU3HEIESITENbHOCTH B Pa3IMYHbBIX
HCTOYHHUKAX, €€ CUCTEMAaTU3UPOBATh, U AaBATh UM OLICHKY.

CamocTosiTenpHast paboTa MpUOOINAET CTYAEHTOB K HayYHOMY TBOPYECTBY, IIOMCKY M PELICHHIO
aKTyaJIbHBIX COBPEMEHHBIX IpobIeM B chepe 0€30IacHOCTH KUIHEACATETHHOCTH.

3amaHus A CaMOCTOSATENBHON pabOoThI BHIMOIHSIOTCS CTYACHTaMU BO BHEAYIUTOPHOE BPEMSI.

Buasl n popMbI 0TPa0OTKH NPONMYIIEHHBIX 3aHATHI

CryneHT, mpormyCTHBIINH 3aHATHSA 00s3aH ero oTpadborars. OTpabOTKa 3aHATHN OCYIIECTBISETCS B
COOTBETCTBHH C TPa)UKOM KOHCYIbTALIUH.

[Ipomyck IJIEKIMOHHOTO 3aHATUSI CTYIEHT OTpaldaThIBA€T CaMOCTOSTECIBHO W TPEACTaBISET
BeAyILEMY IPENOAABATEII0 KOHCIEKT JEKIMH 10 MPOIYIIEHHBIM 3aHITUSIM.

[Ipomyck mpakTHUYECKOro 3aHATUSL CTYIOEHT OTpadaThlBaeT IO PYKOBOJICTBOM BEIYLIETO
nmpenogaBateiid JUCHUILIIMHBL.

12. MeToan4yecKue peKOMEHIAUMHU MPeNnoAaBaTeNsIM 10 OPraHu3auuu 00yYeHus 1o JUCHHILINHE

st mydmiero yCBOGHHS Martepuaia CTyJCHTaMU MPENoJaBaTeNllo PEKOMEHIYETCs B IEPBYIO
ouepelb O3HAKOMUTH WX C TMPOrpaMMON Kypca ¥ KpaTKUM W3JI0KEHHEM Marephaia Kypca,
MPENICTABICHHOTO B O0pa3oBaTeNbHON MporpamMme IUCHHUILINHBL Jlamee, HEOOXOAMMO O3HAKOMUTH
CTYyJICHTOB C OCHOBHBIMH TEPMUHAMU W TOHATHSAMH, MpUMEHsSEMble B aucimiuinHe. [lamee cormacHo
y4eOHOMYy IUIaHy Ha JIGKIMOHHBIX 3aHATHSAX [PEroAaBaTeldb JODKEH JIOBECTH 1O CTYACHTOB
TEOPETHIECKUN MaTepHall COTJIACHO TEMAaTHKe M COACPIKAHHIO JICKIIMOHHBIX 3aHSTHH, MPEICTaBICHHBIX B
paboueii mporpamme.

B nexnusx ciaemyer NpUBOIUTh pa3HOOOPAa3HbIC MPUMEPHI MPAKTHUSCKUX 3a/1a4, PEIICHUE KOTOPHIX
MOJIKPEIUIAETCS N3ydaeMbIM pa3JieioM Kypca.

Ha 3aHsATHSX HE0OXOAMMO HE TOJBKO COOOINATh YYalluMCs T€ WM MHBIC 3HAHUS IO KypCy, HO U
pa3BUBATh y CTYJICHTOB JIOTHYECKOE MBIITUICHHUE, PACIIIUPATH UX KPyTro30p.

[IpemogaBarento crieayeT 03HAKOMUTH CTYIEHTOB C TPAQUKOM MPOBEICHHS KOHCYIbTAIIHA.

Jus  oOecniedyeHUs OIICHKH YPOBHS MMOJATOTOBIEHHOCTH CTYACHTOB CIEIyeT HWCIIOJIb30BaTh
pa3HooOpa3Hbie (POPMBI KOHTPOJIS YCBOCHHS y4eOHOro marepuajia. Y CTHBIC ONPOCHI / cobeceroBaHUe
MO3BOJISIOT BRISIBUTH YPOBEHD YCBOCHUS TEOPETUUESCKOTO MaTepralia, BIaJeHusI TEPMHUHOIIOTHEH Kypca.

Benenue moapoOHBIX KOHCHEKTOB JIEKIMHA CIIOCOOCTBYET YCIIEIITHOMY OBJQJICHHUI0 MaTE€pPHAJIOM.
IIpoBepka KOHCIIEKTOB MpUMEHsETCS i (OPMUPOBAHUS Yy CTYACHTOB OTBETCTBEHHOTO OTHOIICHUS K
y4eOHOMY IPOLIECCY, a TAKKE C IEIbI0 00eCIIeUeHHS TaIbHEHIIIeH CaMOCTOSITeIbHON pabOThl CTYICHTOB.

CamocTosiTenbHas paboTa CTYJEHTOB SBISETCS BaKHEHIIEW COCTaBHOM 4acThio y4eOHOU paboTh n
MpeTHa3HAYeHA JIUTS IOCTIDKEHUS CIIeTYIOIINX TIeTIei:
— 3aKperUicHUE U YIIIyOJIeHUE TOJTYICHHBIX 3HAHUH, YMEHUU U HABBIKOB;
- TOATOTOBKA K MPEJICTOAIINM 3aHATHSAM U 3a49ETY;
- (QopMHupoBaHHE KyJIbTYPhl YMCTBEHHOTO TPyAa U CAMOCTOSITEILHOCTH B TIONCKE W MPUOOPETEHUH
HOBBIX 3HAaHUM.

[Ipenogaparensm cieayer 0OBACHUTH CTYACHTAaM HEOOXOAMMOCTh CAMOCTOSTEIBHON pabOThI st
yCIENmHOTo OcBOeHMsI Kypca. CpencrBaMu 00ecIieYeHusl caMOCTOSTENIbHOW pa0OThl CTYICHTOB SBISIOTCS
y4aeOHUKHM, COOPHUKH 3a71ad W y4eOHBIE TTOCOOMS, TIPUBEACHHBIC B CITUCKE OCHOBHOW W JTOTIOJHUTEIHHOU
nuTeparypsl. Kpome Toro, CTyIeHT MOKET UCIIONb30BaTh VIHTepHET-pecypcehl B ToM uncie DbC dunmmana.

Hcnonp3oBanue HOBBIX HH(DOPMAIIMOHHBIX TEXHOJIOTHIA B IIUKJIC JICKIIUHA U MPAKTUICCKUX 3aHATUH
M0  JHUCIUIUIMHE  TMO3BOJSAIOT  MaKCHMMajdbHO 3(G(EKTHBHO  3aJeiiCTBOBaTh W  HCIOJBH30BATh
HH()OPMAIIMOHHBIW, HWHTE/UICKTYadbHbBIH M BPEMEHHOW IOTEHI[MAJ, KaK CTyJACHTOB, TaK H
MperojaBaTeNiel s peali3aii OCTaBICHHBIX YYeOHbIX 3a1a4. OCHOBHOMW LENBI0 MPAKTUYECKUX 3aHATHI
SBIISICTCS: WHTETPUPOBATh 3HAHHSA, IOJYYEHHBIE IO JIPYTHUM JIUCIHUILIMHAM JIAHHOTO HANpPAaBICHUS H
aKTUBU3WPOBATh WX HMCIOJHb30BaHWE, KaK B CIIydae pEIICHHS IMOCTAaBJICHHBIX 3ajad, TaK H B
JlaJIbHENIIEN MPaKTUYECKOU JESTENbHOCTH.

IIporpammy paspaGorana: Cnacckast T.A., K.0.H., AOLEHT
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