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AHHOTaLUA
paboueii mporpaMMbl Y4eOHOM TUCITUTUTHHBI
b1.0.14 «Mukpobuomorusi»
JUI IOATOTOBKM OakanaBpa mo HampasieHuto 35.03.04 HanpaBiieHHOCTh: «ATpoOu3HECY, «3amuTa
pacteHuil U (pUTOCAaHUTAPHBIN KOHTPOJIb)

Llesb ocBOeHHSI IMCHUILUIMHBI: JUCLUIUIMHA «MHKpoOUOIOrus» NpU3BaHa JaTh 3HAHUA O
cUCTeMaTHKe, MOP(OJIOTHH M Pa3MHOKEHUU OaKTepUil; B3aWMOOTHOIICHUSX MHUKPOOPTaHU3MOB U
OKpY’Karollel cpelibl; B3aUMOOTHOIIEHUSX MHUKPOOPraHM3MOB MeEXIy COOOH U € Jpyrumu
CyllecTBaMH; MeTabo0JIn3Me MUKPOOPraHU3MOB, MPEBPAIIECHUAX MUKPOOPraHU3MaMH COEIUHEHUN
yriepoja, a3ora, gocdopa, cepsl, xene3a U IPYrux 3JIEMEHTOB; NOYBEHHBIX MHKPOOPTraHU3MaXx;
METOJaX ONpENCIIEHUsI HMX COCTaBa M AaKTUBHOCTH; IOHATHUAX, IPHUHLUNAX W KOHLENIHUAX
MOYBEHHOH MHKpPOOMOJIOTHH W HKOJIOTHH, POJHM IOYBEHHBIX MHUKPOOPTaHU3MOB B IUIOJOPOIUHU
IOYBBI; BJIMAHUM OOpPaOOTKM TMOYBBI W MUHEpPAIbHBIX YAOOpEHMH Ha JIeATEIbHOCTh
MHUKPOOPTaHU3MOB; POJIM MHUKPOOPTaHM3MOB IPH TOJYYEHHWH OPraHUYECKHX YHOOpeHuil; o
CHUHTETUYECKUX XUMHUYECKUX COEIUHEHUSAX U UX NETOKCHUKALUM MHUKPOOPraHM3MaMHU; SMH(PUTHBIX
MHUKPOOpPTraHU3Max JIMCThEB, CEMEHAX M 30HaX KOPHS pacTeHUil; 00 OCHOBaX MUKPOOMOIOTHYECKHIX
IPOM3BOJICTB IIPOAYKTOB M OHONpenapaToB CEIbCKOX03IHCTBEHHOIO Ha3HAUEHUs; MUKPOOHOJIOTUU
KOPMOB.

MecTo AMCUMIUIMHBI B Y4eOHOM IUIaHe: TUCHMIUIMHA «MHKpOOUOIIOTHS» BKJIIOYEHA B
JTUCHUTUTMHBL  00s3aTeNbHON vacTh ydeOHOoro miana mno HampasieHuo 35.03.04 Arponomus
HaIpPaBJIEHHOCTb: «ArpoOu3HeCy, «3aliuTa pacTeHU U (PUTOCAHUTAPHBIN KOHTPOJIb)

TpeboBanus K pe3yJbTaTaM OCBOEHHUS JUCHUILUIMHBI: B PE3yIbTaTe OCBOCHUS
JUCLUUIUIMHBI POPMUPYIOTCS CIIEAYIOIINE KOMIIETEHIIUH:

OIIK-1 CnocobeH pemaTh TUIOBBIE 3a/1a4u TPO(GECCUOHATBLHOM A€ATeIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX W €CTECTBEHHBIX HAyK C MpPHUMEHEHHEeM HH()OpMaIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

OIIK-1.1 JIemoHCTpUpYyeT 3HAHNE OCHOBHBIX 3aKOHOB MAaTEMaTUYECKHUX, ECTECTBEHHO-HAYUYHBIX U
oOmienpodecCHOHaNbHBIX TUCIUIUINH, HEOOXOAUMBIX ISl pEIICHUS TUMIOBBIX 33/1a4 B 00J1acTH
arpoOHOMUU

OIIK-1.3 TIpumensier HHGOPMAITHOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIIOTUU B PEIICHUN TUITOBBIX
3a/1a4 B 00J1IaCTH arpOHOMUU

Kpartkoe conep:xanue TUCHUNJIMHBLI: B COOTBETCTBUM C MEMIMH W 3aJadaMH B CTPYKTYpe
KypCa BBIACIAKOTCA OBa TECHO CBs3aHHBIX JIpyr C€ ApPYroM paszacia (paCKpBIBaIOH.[HeCH
COOTBETCTBYIOLUTUMH TEMaMH):

1. O6mas mukpoouosjorusi (OOBEKTHI, 3amauyd, OCHOBHBIC HAIMpPABJICHUS |
NEPCHEKTUBBl  PA3BUTHUA  MHUKPOOHMONOTHH; MOPQOJIOrHs MHUKPOOPTaHHW3MOB,
($u3M0NOrusT MUKPOOPTraHU3MOB; T€HETUKA MUKPOOPTIaHMU3MOB; BIIMSHUE (PAKTOPOB
BHEIIHEN cpejibl Ha MUKPOOPTraHU3MbI; 3KOJIOTHSl MUKPOOPTraHU3MOB; IpEBpalleHNe
MUKpPOOPTraHW3MaMH COEIMHEHUN YIJIepoJa; MPEBPALEHUE MHKPOOPraHU3MaMu
COeMHEHUI a30Ta; Ononornyeckas pukcalys MOJIEKYIIPHOTO a30Ta)

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

O6m1as TpynoeMkocTh auctmuinabl: 108/3 (vackr/3au. en.)
[IpomexyTOUHBIN KOHTPOJIb: 3a4eT.



1. Ileaib 0cBOEHUNA TUCHUILIHHBI

JucuummHa  «MUKpoOHONOTHs» MpHU3BaHA JaTh 3HAHUS O CHUCTEMATHKE, MOP(MOJIOTHH W Pa3MHOXKCHUU
OakTepuii; B3aUMOOTHOIICHUSIX MHUKPOOPTaHU3MOB M OKPY>KAIOIIEH Cpelbl; B3aWMOOTHOIICHUSIX
MHUKpPOOPTaHH3MOB MEXIy CO00 W ¢ JAPYyTUMH CyIIeCTBaMH; MeTabonm3Me MHUKPOOPTaHU3MOB,
MPEBPAIICHAAX MUKPOOPTaHM3MaMH COCOUHEHHWH yTiepoaa, a3ora, (ocdopa, cepbl, kene3a W APYTHX
3JICMEHTOB; MMOYBEHHBIX MHUKPOOPTaHU3MaX; METOJaX OMpPEIEICHHUS X COCTaBa U aKTHMBHOCTH, MOHSATHUSX,
MPUHIUIIAX W KOHIEHIUAX MOYBEHHOW MUKPOOHMOJIOTUN U DKOJIOTUU; POJIH MOYBCHHBIX MUKPOOPTAaHU3MOB B
TUIOAOPOJANH TIOYBBI, BIMSHUU OOpaOOTKM TIOYBBI M MHUHEPANBbHBIX YIAOOpPEHHWH Ha JesTeNbHOCTh
MUKPOOPTaHU3MOB; POJIM MUKPOOPTAaHU3MOB IPH MMOJIYYCHUU OPraHUYECKHUX YAOOPEHUI; O CHHTETUYCCKHUX
XUMHUYECKUX COCIMHEHUSX W HX JIECTOKCHKAI[MM MHUKPOOPraHU3MaMH; SMUGUTHBIX MHUKPOOPTraHU3Max
JUCTHEB, CEMEHAX W 30HAX KOPHS PacTeHHH; 00 OCHOBaX MHUKPOOHMOJIOTHUECKHUX MPOU3BOICTB MPOAYKTOB U
OmoIpenapaToB CellbCKOX03IHCTBEHHOTO Ha3HAUYEHHUS; MUKPOOHOIOTHH KOPMOB.

2. MecTo TMCUUIUIMHBI B y9eOHOM TpoIiecce

Huctuninrza « MUKpOOMOJIOTHS»  BKIIIOYCHA B 005I3aTENBHYIO YaCTh JUCLHUILIHH y4eOHOTO IUIaHa.
Jucuummaa « MUKpOOHOIOTHS» — peanm3yeTcst B COOTBETCTBHH ¢ TpeboBanusamu PI'OC, OITOIT BO u
VyebHoro miana o HarpasieHuto 35.03.04 HanpaBieHHOCTh: «ArpoOu3Hecy, «3aluTa pacTeHU 1
(dbuTOCAHUTAPHBIN KOHTPOIIb)»

IIpeaiiecTBYOIMM KypcoM, Ha KOTOPOM HEIOCPEeICTBEHHO Oasupyercs aucuumuinaa «MHUKpOOHOIOTUs»
ABTsieTCS. OOTaHMKA.

Jucturaa « MUKPOOHOIOTUS SIBISICTCS OCHOBOIIOATAIOMICH TSl M3y9IeHHUSI CIICAYIOIINX TUCIUILINH:
UHTETPUPOBAHHAS 3alIUTa PACTEHHH, CEIbCKOXO3SHCTBEHHAs] (PUTONATONOTHS, OWOJOTHYECKas 3aliuTa
pacTeHuii , XxpaHeHue, epepaboTkKa MPOJYKTOB PACTCHUEBO/ICTRA.

PaGouas nmporpaMma AuCHUITIINHBL «MI/IKpOGI/IOHOFI/IH» AJI1 MHBAJIMAOB U JIMI C OrpaHUYCHHBIMU

BO3MOKHOCTSIMH 37I0pPOBbSI pa3padaThIBaeTCsl MHINBHIYAIBHO C YI€TOM OCOOCHHOCTEH MCHXO(HU3NIECKOro
pa3BUTUA, UHIUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSTHUS 310POBbA TaKUX O6y‘-IaIOHII/IXC$I.

3. IlepedeHb MIaHUPYEMBIX PE3yJIbTATOB OOyUEHHs MO IMCLUUILUIUHE, COOTHECEHHBIX C IUIAHHPYEMBIMH
pe3ynpTaTaMHu OCBOSHUS 00pa30BaTENBHOM MPOrPaMMBI

W3yuenne pnaHHOW y4ueOHOW JUCHMIUIMHBI HAMpaBlieHO Ha (QOpPMHUpOBaHHE Yy OOydarommxcs
KOMITETCHIINH, IPEACTABICHHBIX B Tabymme 1.



TpeboBanust K pe3ysbTaTaM OCBOCHUS yUeOHON TUCIIUTIIIMHBI

Taonuma 1

X TEXHOJIOTHIL;

nponeccax;

No Kon Coneprxanue B pesynpraTe u3yueHus y4eOHOH AUCIMIUIMHBI 00yYaroluecs JOJDKHBI:
| xommeTeH | kommereHnuu (niu e€ | MHIMKAaTOPBI KOMIETEHLIUH
/o 3HaThb YMETH BJ1aJ1C€Th
UM YacTH)
1 OIIK-1 |Cnocoben  pemrath |OIK-1.1 JleMOHCTpUpPYeT | MOpQONOruio,  (U3HOJIOrHIO, | paboTaTh €  MMKPOCKONIOM, C| 3HAHHSIMH,
THUIIOBBIE 3a1a4M | 3HAaHUE OCHOBHBIX CUCTEMATHKY, HMMEPCHOHHOU CUCTEMOH | garipaBJICHHBIMU Ha
po()eCCHOHAIBHON | 3aKOHOB byHKIHOHMpOBAHHE MHUKPOCKOTIa, CO37aHue YCIIOBHIA,
NeITeIbHOCTH Ha | MATEMaTUYECKUX, HO‘-IBCHHI)61X MHKPOOPraHMU3MOB | IPUT'OTOBUTH 5 (l)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 AUCIUILINH, 5
KpPYroBOpOTax MOTEHHBIX
€CTECTBEHHBIX HAYK | HEOOXOJAUMBIX JIJIsI 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 337a4 B
00J1acTH arpOHOMUU

MUKPOOHOJIOTHYECKHE OCHOBBI
3ar0TOBKH u XpaHeHUs
KOPMOB;

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

«MUKpOOHOTOTHI JUIST
perieHus arpOHOMHUYECKUX
npodecCHOHANBHBIX  3aJa4 B

CMEXXHBIX 00J1acTIX HAayKH.

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




4. CTpyKTYpa M coep:KaHue JUCHUILINHBI

4.1 PacnipenesieHue TPYA0€MKOCTH JUCIHUIJIMHBI 10 BUIAM PadoT 1Mo ceMecTpam

Oo6mas TpyAoEMKOCTh JUCIUTUIHHEI cocTaBigeT 3 3ad.en. (108 wacoB), nx pacupezaeneHue Mo BUAaM
paboT ceMecTpaM NpeCTaBIeHO B TabmuIax 2 a, 2 0
OYHAS ®OPMA OBYUEHUSA

Tabmuma 2a
Pacnpenenenue Tpya10éMKOCTH JUCHUILIUHBI 10 BUIaM PadoT Mo ceMecTpam
TpynoemkocThb
Buj yueOHoi1 padoThl Yacos ITo cemecTpam
Ne 2
O6mast Tpya0éMKOCTb JUCIUILIMHBI 108 108
10 y4eOHOMY TUTaHY
1. KonrakTHas pa6ora: 54 54
AyautopHasi pabora: o4 94
8 MOM Hucie:
Jlexumu (JI) 18 18
IIpaktuueckue 3anstus (I13) 36 36
CamocrostenbHas paborta (CPC) 54 54
B TOM YHUCJIC:
CaMOCTOATENIbHOE M3YYEHUE pa3/elioB, 54 54
CaMOTIOITOTOBKA (mpopaboTtka u
IOBTOPEHHUE JICKIIMOHHOI'O MaT€puajla U
MaTepuaga Y4YeOHMKOB M  Y4eOHBIX
MMOCOOMM, TOJArOTOBKA K MPAKTHYSCKUM
3aHATHUAM, KOJUIOKBUYMaM 1 T.I[.)
By mpomMexkyTOYHOTO KOHTPOJIS: 3auer
3AOYHAS ®OPMA OBYUYEHMUSI
Tabnuua 26
Pacnpenesienne Tpya0éMKOCTH JUCUMILIMHBI IO BUIaM paldoT 1o ceMecTpam
TpynoémkocTs
Bun yueOnoi paboThl S fbue
yac. ceMecTpam
Ne2
OO6mas TpyA0EMKOCTb JIUCIUTUINHBI TI0 Y4eOHOMY IIaHy 108 108
1. KonrakTHas padora: 12 12
AyauTopHas padora 12 12
B TOM YHUCJIE:
nekuuu (JI) 4 4
npaktudeckue 3ansatus (I13) 8 8
2. CamocrosTeabHas pabora (CPC) 92 92
CaMOCTOSITEIIEHOE H3yYCHHUE Pa3/IelioB, CAMOITOATOTOBKA 92 92
(mpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepuana u
Marepuana y4eOHUKOB 1 y4eOHBIX MOCOOHIA, MTOATOTOBKA K
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM H T.J.)
Iloocomoska k 3auemy (KOHMPO.b) 4 4
Bun mpomMexxyTouHOTr0 KOHTPOJIS 3auer




4.2 Cogepxanne TUCUUIIMHBI

OYHASA ®OPMA OBYYEHUA

Tabnuna 3a
TemaTnyeckuii NUIaH y4eOHOW AU CIUIIIHHBI
HaumeHoBaHuUe pa3ieioB U TeM Beero KonrakTHas pa6ora Bueayauropnasi
AUCHMIUINH (YKPYITHEHHO) JI 113 pabora CPC
Paznen 1. «O06mas MUKpOOHOIOTHSI 66 10 22 34
Pasznen 2 — «CenbpcKkoX03sMCTBEHHAS 42 8 14 20
MUKpPOOHOJIOTHS
HTOro mo gucCHMILIHHE 108 18 36 54

4.3. Copep:kaHnue pa3iejo0B JUCHUILIHHbBI

Paznen 1 «O0mast MukpoOnosorus»

Tema 1. «O0BEKTHI, 331241, OCHOBHBIC HANPABIICHUS U NMIEPCIIEKTUBBI PA3BUTHS MUKPOOHOIOTUH
OOBEKTH U METOABl MUKPOOMOJIOTHH, MECTO MHKPOOUOJIOTHU B CHUCTEME OMOJIOTHYECKHX HAYK, POJIb
MUKPOOPTaHU3MOB B TMPUPOJAEC MW JKU3HU 4YEJIOBEKa, 3aJadyd M IEPCIEKTUBbI HCIIOJIb30BaHUS
MHUKPOOPTaHU3MOB B CEJILCKOM XO3SIHCTBE, KpaTKasi HCTOPUS MUKPOOUOJIOTHH.

Tema 2. «Mopdosiorusi MUKpOOPraHU3MOB»

Bupycer (Mopdororust, mpuHIXIBI KiIaccu(uKanum), 6aKTepruo-, MUKO-, aKTHHO(Aru.. YIbTpacTpykTypa
OakrepuanpHoi Kietku. Cropel u  criopoobpasoBanme. MopQoJorusi OCHOBHBIX (OpPM MPOKAPHUOT,
0COOCHHOCTH aKTHHOMHMIIETOB. DYKapHOTUUECKIE MUKPOOPTaHU3MBbI: IpruObl. OCHOBHBIE KJIACCHI TPHOOB.
CoBpeMeHHbIE METO/Ibl CUCTEMATU3AIIMA MUKPOOOB.

Tema 3. «®U3H0JOTrUSA MUKPOOPTraHU3MOB)»

CogepxaHue OpraHM4eCKUX M MUHEPAJbHBIX BEIIECTB B KJIETKaX, OMOCHHTE3, (epMEHThl MUKPOOOB, HX
JoKanu3anus B KIETKE, KOHCTUTYTUBHbIE W HHIyIHOENbHBbIE (PEpMEHTHI, UX MPUMEHEHUE B H/X.
MexaHu3mbl U CIIOCOOBI MUTAHUSA, IYTH MOCTYIJIEHUS] BELIECTB B MUKPOOHYIO KIJIETKY. XEMOJIUTHI - U
xemoopraHotpodsl. Hcrounuku »sHepruu. CanpouTbl, KOMMEHCasbl, Mapa3uThl. AHAOOIU3M U
KaTtaboau3M. OHepreTudeckuii oOmeH. bpokeHne kak crmoco0 MNONydyeHHs SHEPrud B aHa3pOOHBIX
YCIIOBHSIX.

Tema 4. «'eHEeTHKAa MUKPOOPraHU3MOB»

HacnencrBenHocts Mukpoopranu3moB. OpraHuzalius T'€HETHYECKOro ammapara, BHEXPOMOCOMHBIE
HACJIEACTBEHHOCTH, TEHETHYeCKuil Koxa. DPopmMbl H3MEHUMBOCTH. MyTanuu, BHIBlI MyTalMil.
['enernyeckue pekoMOMHaIMU. ['eHHAs MHXKEHEpUs, IPUMEHEHUE €€ B HapOJHOM XO3sICTBe.

Tema S. «Biussuue GpakTopoB BHeIIHEeH cpebl HAa MUKPOOPTraHU3MBI»

Bnusane BHemHeW cpempl Ha KU3HEACSITETLHOCTh MHKPOOOB. JlMama3oH TOJEPAaHTHOCTH BHIOB II0
OTHONICHHI0O K  abuotmdeckuMm  (akTopam. 3aKOH  TOJEpaHTHOCTH. JlumuTHpyromuid  ¢dakrop.
®dusnonornyeckye rpymnnsl MUKPOOPTraHW3MOB 110 OTHOIIEHHUIO K (JaKTOpaM BHELIHEH Cpeabl.

HetictBue Qusnuecknx (akTopoB (TeMIepaTypbl, BIAKHOCTH, CBETa, OCMOTHYECKOTO JaBJIEHUS,
VIbTPa3ByKa, paguallud, JJICKTPUYECTBA, HEBECOMOCTH) Ha MHUKPOOBL. YCTOMYMBOCTH MHKPOOOB K
BO3JEHCTBUIO (aKTOPOB cpeabl. XUMHUYECKUE (aKTOPbI: MIETOYH, KUCIOThI, COJIU TSHKENBIX METaslIoB,
pH- cpenbl. buonoruueckue akropel. MeTopl crepuian3aiy. B3auMooTHoOIIEHHE MKy MUKPOOaMH:
cUMOMO03, aHTAaroHU3M, MYTyalHM3M, Mapa3uTH3M, XUIIHWYECTBO. lcmonb3oBaHMe 3THUX SBJICHUH B
HapoAHOM X03s1iicTBe. OCHOBBI KOHCEPBUPOBAHUS ChIPbs U IPOYKTOB.

Tema 6. «IKoJoruss MHUKPOOPraHM3MOB» B3anMOCBS3b MHKPOOPraHM3MOB CO CpEIOil OOWTaHMSI.
Okocuctembl.  buoTudeckume, abMOTHUECKHE  KOMIOHEHTHL.  buoleno3, mapasutoneno3.  Pomb
MHKpPOOPIaHM3MOB B KPYrOBOPOTE BEILECTB, JKOJIOTHMYECKas HHIIA, (OPMbl B3aUMOOTHOIICHUH MEXIY
MHKpPOOPTaHU3MaMHU.

Tema 7. «IIpeBpamienne MUKpPOOPraHu3MaMu COeIMHEHUI yriiepoaa»

Boz0yaurenu cniupToBOro OposkeHus U UX 0coOeHHOCTH. XuMHU3M Tiporiecca. Dddekr [Nacrepa. Pons cimproBoro
6p0)KeHI/I$I B MMPUPOAC U KNU3HU YCJIOBCKA. MououHOKHCIIOE 6pO)KeHI/I€. OCOOEHHOCTH MOJIOYHOKHCITBIX 6aKTCpHﬁ.
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Tl'omodepmenTatuBHOe, rerepodepMeHTaTHBHOE U OuduIoOpokeHune. Vcmonap3oBaHHE — MOJOYHOKHCIOTO
OpOJKEHHS B MUIIEBOH MPOMBIIIIICHHOCTH W KOPMOTIpon3BoicTBe. CHIIOCOBaHHUE.
Bunsl OpokeHMH, BBI3BIBAEMBIX KIOCTPHIUSAMH. MacisiHOKUCIOoe OpokeHHe, OCOOCHHOCTH BO30yIUTENEH,
3HA4YCHUE B MPHUPOZE, CEIBCKOM XO3SHCTBE U MPOMBIIUICHHOCTH. bposkeHre MeKTHMHOBBIX BEIIECTB U €ro pojb B
MIEPBUYHOMN TiepepaboTKe TyOOBOJIOKHHUCTHIX pacTeHHNA. bpoxeHne 1emntono3sl. Bo30yautenn, XuMu3M, 3Ha9EeHHE.
Tema 8. «IIpeBpamieHue MUKPOOPraHU3MAMU COCAMHEHHUH a30Ta

VYyacTue MHKpPOOPTaHM3MOB B Ppa3iMYHBIX 3Tamax KpyroBopoTa a3ora. BimsHue MUKPOOHOIOTHYECKHX
MPEBPAILICHUNA a30TCOAEPKANX COCAUHEHUI HAa NOCTYHMHOCTh a30Ta IJIs NUTaHUs pacTeHud. MuHepaiuzanus
a30TcoJiepXKalliX OpraHudeckux coeauHeHnid. Hurpudukaums m penutpudukanus. MMmoOunuzanus asorta.
PerynupoBanmue npoueccoB TpanchopManyy a3oTa B OYBE U MPH XpaHCHUH HABO3A.

Tema 9. «brosiornyeckast pukcanusi MOJIEKYJISIPHOI0 a30Ta»
CriocoOHOCTF K YCBOCHHUIO MOJIEKYJSIPHOTO a30Ta — YHHKajJbHas OCOOCHHOCTh MpPOKapuoT. buoxumus
azoTdukcaru. A30THUKCAIHSI CBOOOTHOKUBYIIIUMH OaKTEpUIMU. ACCOITUATUBHEIN cuMON03. CUMOnOTHYECKas
azotdukcamusa. KimyoenpkoBelie Oaktepuu. ['eHeTmdeckass 00yCIOBIEHHOCTh B3aMMOACHCTBHN THAa30TPOGHBIX
Oaktepuid M pacTeHWid. YcioBus oOpa3zoBaHusi 3¢¢exTuBHOro  cuMmOuosa. buompemapatel Ha OCHOBE
a30TQUKCUPYIOINX OaKTepHil.
Pa3nen 2 «CesibCKOX035HCTBEHHAS] MUKPOOHOJIOTHSI»
Tema 10. «IlouBeHHAst MUKPOOHOJIOTHSI»
[TouBeHHBIE ~MHUKPOOPraHU3Mbl. MeTOnbl ONpPENeIeHUsT WX CcOocTaBa W aKTUBHOCTH. Pouib
MHKPOOPTaHU3MOB B IIOYBOOOPA30BAaHUU W IUIOJOPOAUH. MHKPOOHBIE IIEHO3bI PA3JIMYHBIX THIIOB
nouB. BiusHue arponpueMoB Ha MOYBEHHBIE MHUKPOOPraHu3Mbl. [louBeHHAss MUKpPOOHOJOTHUS U
3KOJIOTU3AIUS CETbCKOTO X03SMCTRA.
Tema 11. «B3aumoaeiicTBue MUKPOOPraHU3MOB H PACTEHMI»
MuKpoopranu3Mbl 30HbI KOPHS U MX BIUsSHUE Ha pacTeHus. CUMOM03 MUKPOOPTaHM3MOB M PACTEHUH.
Mukopwusa pactenuid. DnudurHas Mukpodiaopa. Poias 3MuUTHEIX MUKPOOPTaHU3MOB MPU XPaHESHUHU
ypoxkas. Pa3BuTHe Ha pacTeHUSX TOKCUTEHHBIX TPUOOB.
Tema 12.«Mcnojib30BaHHe MHKPOOPTaHM3MOB B  TEXHOJOTHAX CeJIbCKOXO03SHCTBEHHOI0
NMPOM3BOACTBA
PerynupoBanne MUKpOOHBIX TIPOIIECCOB B MTOYBE M MIPH NMPUTOTOBICHHH OPTAaHUYCCKUX yIOOPCHHIA C
LEJIbI0 ONTUMHU3ALMUKU IIOYBEHHOM CpeAbl U IOBBILIECHHUS YPOXKAUHOCTU CEJIbCKOXO3AMCTBEHHBIX
KyIbTyp.  MUKpPOOHOJOTHYECKHE  CpEACTBa  3aIUTBl  pacTeHHd.  MUKpPOOHOJIOTHYECKUE
3emIiey1I00puTeNbHbIe penapatsl 3akBacku. [IpoOuoTukm.

3AOYHASA ®OPMA OBYYEHU S
Tabnuua 36

TemaTuueckni MJIaH y4eOHOM TMCIUTIIHHBI

HaumeHnoBaHue pa3ieioB U TeM Beero KonTakTHas pabora Bueayautopnas
AUCHMILINH (YKPYITHEHHO) JI 113 padora CPC
Paznen 1. «O61mas MUKpOOHOJIOTHSI» 58 2 6 50
Pazpnen 2 — «CenbCcKOX0351CTBEHHAsS 50 2 2 46
MUKpPOOHOJIOTHSI
HToro no aucuuninge 108 4 8 96

4.3 Jlekuuu npakTH4YecKue 3aHATHS

OYHASA ®OPMA OBYYEHUSA
Tabnuna 4a Copepskanue JIeKIM, NMPAKTHYECKHX 3aHATHH M KOHTPOJIbHbIE MEPONPHATHS
N dopmupyembie
KOMIETEHITUN Bug

. - Kon-Bo
n| HazBanue pasaena, TEMbL No 1 Ha3BaHUE J'ICKI_II/IPI/ TIPAKTUYCCKUX 3aHATHN KOHTPOJIBHOTO ETD
/ MEpPOIPHATHS
II
1

Paznen 1. «CoBpeMeHHBIE METOIBI JTAOOPATOPHOM THATHOCTUKI 34




Ny

Dopmupyembie

KOMIICTCHIIUHN BI/I/:(
n| HasBanue pasnena, Tembl Ne y1 Ha3BaHUE JIEKIHI/ NPAKTHIECKHUX 3aHATHH KOHTPOJILHOTO QU
/ MEpPOIPHATHS 1acos
11
Tema 1. Jlexmmst Nel OIIK-1.1; YCTHBIH O1IpocC 1
«OOBEKTHI, «OOBeKTHI, 3a1a9d, OCHOBHBIC HAIpPaBIICHUS OIIK-1.3 pedepar
3a/1a4H, Y MIEPCIICKTUBBI Pa3BUTHS MHUKPOOUOJIOTUI
OCHOBHBIE OIIK-1.1; YCTHBIHI OIIpOC 2
HaIpaBJICHUSI U IIpakTuueckoe 3amstue Nel. 3makomcrBo ¢ |  OIIK-1.3 pedepar
MEPCIEKTUBHI MHUKPOOHOJIOTHYECKON nabopatopuei,
pa3BHUTHS TEeXHUKOH Oe3omacHocTH mpu pabore ¢
MHUKPOOHOJIOTHI» | MHKPOOHOJIOTMIECKUMU 00BEKTaMHU.
OnrryecKuii MHKPOCKOIT.
Mukpobuosornueckas TEXHHUKa u
ammaparypa.
Tema 2. Jlexmus Ne2 «Mopdonorus OIIK-1.1; YCTHBIH OIIPOC, 1
«Mopdomnorus MUKpPOOPTraHU3MOBY OIIK-1.3 pedepar
MUKpPOOPTaHU3- [Ipaktuueckoe 3anstue Ne2 «llaposumnsie | OIIK-1.1; | yeTHslit ompoc, 2
MOBY» dopmbl MukpoGoB. Texnuka npurotosnenus | OIIK-1.3 | pedepar
(UKCHpOBaHHBIX  TpemapaTtoB.  MeToasl
OKpalIMBaHUs MHKPOOPTaHU3MOB 110 ['pammy
[Tpaktuueckoe 3anstue Ne3 OIIK-1.1; | ycrtHsIit ompoc, 2
[NamouxoBuIHBIE (hopMBI Mukpo6os. | OIIK-1.3 | pedepar
WzButhie popmbl MEKPOOOB.
[IpakTuueckoe 3anste Ned, Mopdomorus | OIIK-1.1; | ycTHeId ompoc, 2
rpu6os. Ilnecuesble rpubbl.  Jlpoxoku. | OINIK-1.3 | pedepar
AKTUHOMHIIETEL.
Tema 3. Jlexnus Ne3 «Pusuonorus | OIIK-1.1; YCTHBIH 2
«DPu3unoino- MHUKPOOPTaHU3MOBY OIIK-1.3 OI1poc,
rus pedepar
MHUKpPOOpTra- [IpakTrueckoe 3aHATHE Ne 5| OIIK-1.1,; YCTHBIN 4
HHE3MOB» «IIpuroroBnenne nuratensHbix  cpex. | OIK-1.3 ompoc,
MeToapl KyJIbTUBUPOBAaHUS MUKPOOOB Ha pedepar
ITATATENBHBIX CPEIAX»
Tewma 4. Jlexumst No4 «"'enmeruka | OIIK-1.1, YCTHBIN 2
«enetuka MHKPOOPTaHHU3MOB OIIK-1.3 ompoc,
MHUKpOOpran pedepar
H3MOBY
Tema 5. Jlexuust Ne5. «Bnusinue ¢daxktopon | OIK-1.1; YCTHBIN 2
«Bnusnue BHEIIHE I cCpensl ma | OIIK-1.3 0Ipoc
bakTopoB MHUKPOOPTaHU3MBbI»
BHEIIHEN [Tpaktuyeckoe 3amsartue Ne6. Meromsr | OIIK-1.1; YCTHBIN 2
Cpeabl Ha CTEepUIU3AUN OIIK-1.3 orpoc
MUKpPOOpPraH
W3 MBI »
Tema 7. | IpakTuueckoe 3aHsTHE Ne7. | OIIK-1.1; | ycrHbiii onpoc, 2
«IIpeBpamenne | Bo30yaurenu cnupToBoro OpoxeHus OIIK-1.3 pedepar,
MHKPOOPTaHU3 mpesettalits
OIIK-1.1; | ycTHbBIi ompoc, 2
MamMu
y [IpakTHyecKoe 3aHSATHE Neg. | OIIK-1.3 pedepar,
COCIMHCHHNU KOHTpPOJIbHAs
Bo30ynurenu MOJIOYHOKHCJIOTO,
yraepoaa» pabora Nel

MMPOMUOHOBOKHCJIOTO 6pO)KCHI/I}I
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Ny

Dopmupyembie

KOMIICTCHIIUHN BI/I/:(

- - Kox-Bo
n| Ha3zBanue pasaena, TCMbL Ne u HaszBaHue J'ICKI_II/II/I/ TIPAKTUYICCKUX 3aHATHN KOHTPOJIBHOTO 4aCOB
/ MEpPOIPHATHS
11

[MpakTHuyeckoe 3aHSATHE Ne9. | OIIK-1.1; | ycrHbiit ompoc, 2
Bo36yaurenu macisHokuciaoro | OIIK-1.3 pedepar
MIpE3EHTALMS
OpoxeHust
[IpakTnueckoe 3aHSATHE Nel0. | OIIK-1.1; | ycrHsii onpoc, 2
MUKpOGHOJIOTHS KOPMOB OIIK-1.3 pecepar,
KOJIJIOKBUYM
Nel
Tema 8. Jlexmmst No6. «IIpespamenne | OIIK-1.1; | ycrHblii onpoc 1
«IIpesparie- MUKPOOPraHU3MaMH COEUHEHUH a30Tay OIIK-1.3
HHE [IpakTuueckoe 3aHATHE Nell. | OIIK-1.1; | ycrHbId onpoc 2
MHKPOOPIaHU AMMoHUDUKAIHS, nurpuduxanus, | OIK-1.3
3MaMu JneHuTpudukanms
COCIMHEHU I
azora»
Tema 9. Jlekus Ne7. «buonorndeckas ¢ukcarus | OIIK-1.1; | ycrHsiii onpoc, 1
«Bronornyec MOJIEKYJIAPHOTO a30Ta» OIIK-1.3 KOHHJ?{“;HYM
0o
Kasd -
bukcanus
MOJIEKYJIIPHO
r0 a30Ta»
2 3. Pa3zgen 2 Cenabckoxo3slicTBeHHASI MUKPOOHOJIOTHS
20
Tema 10. Jlexums No§ «ITouBeHHAass MUKPOOHUOTOTHSD» OIK-L1; yeTHbili 2
«ITouBeHHas ! B P OIlK-1.3 OTIpOC
Mmukpobuonorus» | INpaktudeckoe 3anstre Ne 12 «OO6muii OIIK-1.1; YCTHBIN 2
MUKPOOHOJIOTHIECKHI aHAITN3 TTOYBBI» OIIK-1.3 oTIpoc
[Ipaktuueckoe 3anarue Ne 13 «MeTtoabl OIIK-1.1; .
YCTHBIH
OTIpEIETICHUS] COCTaBa U AKTUBHOCTHU OIlK-1.3 OIIDOC
MOYBEHHOW MUKPOQIIOPBD» P
Tema 11. . OIIK-1.1; CTHBIN 2
. Jlextus No9 «BzanmonericTBue y
«Bzaumogeiict- N OIIK-1.3 omnpoc,
MHKPOOPTaHU3MOB M PACTECHHI»
BHUE pedepar
MUKpPOOPTaHU3- IMK-1.1; N
poop . [IpaxTrueckoe 3anstue Ne 14 o ’ YCTHBIN g
MOB H PacTeHUI» OIIK-1.3
«MHKpOOpranu3Msbl, OOUTAIOIINE B orpoc
NPUKOPHEBOH 30HE» pedepat
OIIK-1.1; . 2
YCTHBIH
IIpaktuueckoe 3ansTue Ne 15 «OnudurHas OIlK-1.3 OIDOC
MUKpOQIIOpa P
pedepar
Tema 12. Jlexmmst Ne10-11 «Mcnons3oBanue OIIK-1.1; . 4
YCTHBIH
«/cnonp3oBaHne | MUKPOOPTaHW3MOB B TEXHOJOTHSIX OIIK-1.3 OIPOC
MHUKPOOPTAaHU3MO | CEbCKOXO3SHCTBEHHOTO TPOU3BOJICTBA» . (1)1; ar
B B TEXHOJIOTHSIX peoep
CENBLCKOXO03MCTBE I 16 OIIK-1.1;
HHOLO pakTryeckoe 3anarue Nelo. OIIK-1.3 pedepar
TPOM3BOMICTBAY BakrepuanbHble TOYBOY00pUTEIbHBIC KOJUIOKBUYM
Ipenaparsl. Ne3
[TpakTrueckoe 3anstue Nol7-18. OlK-1.1; YCTHBIH 01Ipoc 4
buoxonBepcus 0TX010B OIIK-1.3 pedepar,
CeIIbCKOXO035IMCTBEHHOTO TTPOU3BO/ICTBA TECTHPOBAHUE
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Conepma}me JeKIu / NPaKTUHYCCKUX 3aHATHH U KOHTPOJBbHBIC MEPOINIPUATHUSA

3AOYHASA ®OPMA OBYYEHUA

TaoOmuna 46

Paznen 1. «O0mas MEKpOOHOIOTHS» | 8
Tema 1. «OOBEKTHI, Jlexnus Nel OIIK-1.1; YCTHBIA OMPOC 1
32724, OCHOBHbBIC «OOBeKThI, 3aJayd, OCHOBHBIC OIIK-1.3
HaTpaBJICHUS U HaNpaBJICHUsI W MEPCIEKTHBBI
MEPCIECKTUBEI Pa3BUTUS | Pa3BUTUS MHKPOOHOIOTHI
MHUKPOOHOJIOTHI)
Tema 2. «Mopdonorus | Jlexuus Ne2 «Mopdomnorus OIIK-1.1; YCTHBIIT o1poc 1
MHKPOOPTaHU3-MOB) MHKPOOPTaHU3MOB)» OIlK-1.3
[IpakTrueckoe 3aHATHE Nel OIIK-1.1; YCTHBIH OIIpoc 2
«IlapoBunHbIE, MAaTOYKOBUIHBIC, OIIK-1.3
W3BUTHIC (hopMbI MHUKPOOOB.
TexHuka MPUTOTOBJICHUS
(UKCHUPOBaHHBIX Mpernaparos.
MeTtonasbl OKpAIlIUBAHUS
MUKPOOPraHu3MOB 1o ['pammy»
[IpakTuueckoe 3aHATHE Ne2, OIIK-1.1; YCTHBIA OMPOC 2
Mopdomorus tpuboB. IlmecHeBbie OIIK-1.3
rpuOsbL. Jposxoku. AKTHHOMUIIETHI.
Tema 7. | Ilpaktuyeckoe 3aHsAtue  Ne3. OIIK-1.1; YCTHBIN 2
«IIpeBpanienue Bo30yaurenu CIIMPTOBOTO, OIIK-1.3 onpoc
MHUKPOOpPraHu3MaMH MOJIOYHOKHCJIIOTO,
COEAMHEHHI MIPOIMTMOHOBOKUCIIOTO OpOXKEHUS
yriepona»
4. Pa3nen 2 CeqbCKOX03AHCTBEHHAS MUKPOOHOJIOTHS 4
Tema 10. | JIexmus Ne3 «ITouBeHnnast OIIK-1.1; YCTHBIN 2
«IlouBeHnas MHUKPOOHOJIOTHUS OIIK-1.3 0Ipoc
MHUKPOOHOIOT U ITpakTrueckoe 3ansatue Ne 4 OIIK-1.1; N 2
N N ) YCTHBIN
«O0muii MUKPOOHOIOTHYECKUI OIIK-1.3
AHAJIN3 ITOYBBDY onpoc
OYHASA ®OPMA OBYYEHUASA
Tabmnuma 5a

l'[epequb BOITPOCOB AJd CAMOCTOATEC/IbHOI0 U3YUYCHUSA TUCHUIIIMHBI

n/n

Ne yueGHOT0 pasiesia i TeMbl

JAUCIUIIJIMHBI

Hepequb BOIIPOCOB IJId CaMOCTOATCIIBHOT'O U3YYCHU A

Pazgen 1. «O6mas MUKpOOHOTIOTHSI
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Tema 1 «OO0BEKTEI, 3a7a4l, OCHOBHBIE
HaIpaBJICHUA U IICPCIICKTUBLI
Pa3BUTHUS MUKPOOHOJIOT I

Kparkas ucropust muxpo6uonoruu. OIIK-1.1; OIIK-1.3

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

3 T Anabomu3M © Kartabonm3M. OHEpPreTH4ecKuii OoOMeEH.

ema 3 «@uznonorus

MEKPOOPTAHHIMOBY MelxaHI/ISMBI TpaHCIOPTa BellecTB yepe3 MmemOpany OITK-

1.1; OIIK-1.3
4 B3anMoCBsI3p MUKPOOPraHU3MOB CO Cpeloil OOMTaHWS.
Dkocuctembl. buotnueckue, abuoTuyecKue KOMIOHEHTHI.
Tema 4 «I'enernka buoneno3, mnapasurtoneHo3. Poib MHKpOOPraHu3MoOB B
MHUKPOOPTraHU3MOBY KpyroBOpOTE BELIECTB, HSKOJOrMYecKas HulIa, (HOpMbI
B3aMMOOTHOILIEHUN MKy MHUKpoopranuzmamu. OIIK-

1.1; OIIK-1.3

5 Tema 5 «BnusHue hakTopos Brusinue OMOTHYECKUX, aOMOTUYECKUX, aHTPONOTECHHBIX
BHEIIIHEW CpeJibl Ha (hakTopoB Ha Mukpoopranusmsl OITK-1.1; OIK-1.3
MHKPOOPraHU3MBI»

6 @opMbl U3MEHYMBOCTH. MyTanuu, BHIBI MYTalHM.
Tema 6 «Oxonorus l'enernueckue pexkomMOuHaumMu. ['€eHHas WHXXEHepHs,
MHUKPOOPraHU3MOB) NpUMEHEHUE €€ B HapoaHOM Xo3sictBe. OITK-1.1; OIIK-

1.3

8 Tema 7.«lIpeBpamenue ®doTocuHTE3 U XemocuHTe3. bpoxkenus OI1K-1.1; OTIK-1.3
MUKPOOPraHu3MaMu COeAMHEHUN
yIIIepoia»

12 | Tema 8.«IIpeBparmienue NmmobOunmu3anus azora OITK-1.1; OIIK-1.3
MHKPOOPTraHU3MaMU COCANHEHUN
a30Ta»

13 | Tema 9.«buonoruueckas puKcays buonpenapaTtsl Ha OCHOBE a30TPUKCUPYIOUINX OaKTepuil
MOJIEKYJIIPHOT'O a30Ta» OIIK-1.1; OIIK-1.3

Paznen 2. «CenbCKOX03siCTBEHHAS MUKPOOUOJIOTHSI

14 MukpoOHbIe 1IEHO3bl Pa3IMyYHBIX TUIOB MMOYB. BiusHue
Tema 10.«IlouBennas arponpueMoOB  Ha  IOYBEHHBIE  MHUKPOOPTaHU3MBI.
MHUKPOOHOIOT U ITouBeHHass MUKPOOHOJIOTHS M SKOJIOTHU3ALUS CEIbCKOIO

xo3siictBa OINK-1.1; OTIK-1.3

15 | Tema 11.«B3aumoneiictBue Pa3BuTHe Ha pacTeHMsSIX TOKCUTE€HHBIX rpu6os OIIK-1.1;
MHKPOOPTaHU3MOB U PACTEHUIN. OIIK-1.3

16 | Tema 12.«Mcnonmp30Banme MuxkpoOuosioruyeckue 3emiey100puTenbHbIE PenapaThl
MHUKPOOPIaHU3MOB B TEXHOJIOTUSIX OIIK-1.1; OIIK-1.3
CENBCKOXO35MCTBEHHOIO
IIPOU3BOJCTBA»

3AOYHAA ®OPMA OBYYEHUA
Tabnuua 56
IlepeyeHb BONPOCOB ISl CAMOCTOSITEILHOI0 H3YYECHHUS JUCHUILIMHBI
Ne Ne yyeOHOTrO pasnena u Tembl
w/n . IIepedyeHs BOIPOCOB AJI CAMOCTOSITENIBHOTO U3Y4EHUS

Pazgen 1. «O6mast MUKPOOHOTIOTHSI
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Tema 1 «OOBEKTEI, 3a7a4l, OCHOBHBIE
HaIpaBJICHUA U IICPCIICKTUBLI
Pa3BUTHUS MUKPOOHOJIOT I

Kparkas ucropust muxpo6uonoruu. OIIK-1.1; OIIK-1.3

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

3 T Anabomu3M © Kartabonm3M. OHEpPreTH4ecKuii OoOMeEH.

ema 3 «@uznonorus

MEKPOOPTAHHIMOB MelxaHI/ISMBI TpaHCIOPTa BellecTB yepe3 memOpany OITK-

1.1; OIIK-1.3
4 B3anMoCBsI3p MUKPOOPraHU3MOB CO Cpeloil OOMTaHWS.
Dkocuctembl. buotnueckue, abuoTuyecKue KOMIOHEHTHI.
Tema 4 «I'enernka buoneno3, mapasuroneHo3. Poiab MUKpOOPraHu3MoB B
MHUKPOOPTraHU3MOBY KpyroBOpOTE BELIECTB, HSKOJOrMYecKas HulIa, (HOpMbI
B3aMMOOTHOILIEHUN MKy MHUKpoopranuzmamu. OIIK-

1.1; OIIK-1.3

5 Tema 5 «BnusHue hakTopos Brusinue OMOTHYECKUX, aOMOTUYECKUX, aHTPONOTECHHBIX
BHEIIIHEW CpeJibl Ha (hakTopoB Ha Mukpoopranusmsl OIMK-1.1; OITK-1.3
MHKPOOPraHU3MBI»

6 @opMbl U3MEHYMBOCTH. MyTanuu, BHIBI MYTalHM.
Tema 6 «Oxonorus l'enernueckue pexkomMOuHaumMu. ['€eHHas WHXXEHepHs,
MHUKPOOPraHU3MOB) NpUMEHEHUE €€ B HapoaHOM Xo3sictBe. OITK-1.1; OIIK-

1.3

8 Tema 7.«lIpeBpamenue ®doTocuHTE3 U XemocuHTe3. bpoxkenus OI1K-1.1; OTIK-1.3
MUKPOOPraHu3MaMu COeAMHEHUN
yIIIepoia»

12 | Tema 8.«IIpeBparmienue NmmobOunmu3anus azora OITK-1.1; OIIK-1.3
MHKPOOPTraHU3MaMU COCANHEHUN
a30Ta»

13 | Tema 9.«buonormueckas ¢ukcanus | buonpemaparsl Ha OCHOBE a30TPHUKCHUPYIOMUX OaKTepuit
MOJIEKYJIIPHOT'O a30Ta» OIIK-1.1; OIIK-1.3

Paznen 2. «CenbCKkoX03siCTBEHHAS MUKPOOHOIOTHSI

14 MukpoOHbIe 1IEHO3bl Pa3IMyYHBIX TUIOB MMOYB. BiusHue
Tema 10.«IlouBennas arponpueMoOB  Ha  IOYBEHHBIE  MHUKPOOPTaHU3MBI.
MHUKPOOHOIOT U [TouBeHHass MUKPOOHMOJIOTUS M SKOJIOTU3ALUS CEIbCKOIO

xo3siictBa OINK-1.1; OTIK-1.3

15 | Tema 11.«B3aumoneiictBue Pa3BuTHe Ha pacTeHMsSIX TOKCUTE€HHBIX rpu6os OIIK-1.1;
MHKPOOPTaHU3MOB U PACTEHUIN. OIIK-1.3

16 | Tema 12.«Mcnonmp30Banme MuxkpoOuosioruyeckue 3emiey100puTenbHbIE PenapaThl

MHUKPOOPTraHU3MOB B TEXHOJIOTHUAX
CEJILCKOXO3AMCTBEHHOTO
MIPOU3BOJICTBA»

OIlK-1.1; OIIK-1.3

5. O6pa3oBaTeNbHBIE TEXHOIOTHH

Tabmuna 6
IIpyMeHeHNe AKTHBHBIX U HHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TEXHOJIOTIHH
HaumeHoBanue HCHOJb3YyEMBIX
Ne n/n Tema u popma 3ansTHA AKTHBHBIX 1 HHTEPAKTHBHBIX
00pa3oBaTeJbHBIX TEXHOJIOT Ui
1 Tema 1. «O0BEKTHI, 3a/1a4H1, OCHOBHBIC HAIIPABJICHUS 1 JI [TpoGnemHas nexius
MIEPCTIEKTUBHI PA3BUTHS MUKPOOHOIOTHIDY
2 Tema 4 «I'eHeTHKAa MUKPOOPTAHHU3MOBY JI [TpobGnemHuas nexmmst
3 Tema 5 «BnustHue pakTopoB BHELIHEN cpeibl Ha J [TpobnemHas nekuus
MHKPOOPTaHU3MBI»
4 Tema 6 «IKOJIOTUSI MUKPOOPTAHU3MOBY JI
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HaumeHoBaHue HCHOJb3YEMBbIX
Ne ni/mn Tema u popma 3aHATHSA AKTHBHBIX H HHTEPAKTHBHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHii
5 Tema 7. «llIpeBpamenune  Mukpoopranusmamu | JI [IpoGnemHuas nexuus
COCIMHEHUH YIiIepoaa»
6 [Tpaktuyeckoe 3anstue Ne7. Bozoyaurenu cnuproBoro | I13 [Tpe3enranus
OpOoXKEeHUS
7 [IpakTnueckoe 3aHATHE NeO. Bo3oynurenu | [13 [Ipe3enTanus
MAaCJISTHOKHCIIOTO OpOXKEHHS
8 Tema 11. «IIpeBpanieHrne MUKpOOpraHU3MamMu J [TpobGnemHuas nexumst
COEMHEHUI a30Ta»
9 Tema 12 «buonoruveckas pukcamusi MOJEKYISIPHOTO J [TpobGnemHuas nexmmst
azoTa»
10 Tema 13 «IloyBeHHAss MEKPOOHOIOTHS JI [Tpobnemuas nekuus
11 Tema 14 «B3zaumojelicTBe MUKPOOPTaHU3MOB 1 J [TpobGnemHuas nexuust
pacTeHuin»
12 Tema 15  «/cmonp3oBaHME€  MHUKPOOPraHU3MOB B | JI [TpobGnemHuas nexumst
TEXHOJIOTHUAX CEJIBCKOXO3IMCTBECHHOT'O MNPOU3BOACTBA»

6. Texymuii KOHTPOJIb yCIIEBAEMOCTH U IIPOMEKYTOUYHAS aTTECTALUS 10 UTOTaM OCBOCHHUS AUCLUITIIMHBL

Paznen

6.1. TunoBble KOHTPOJILHBIE 32IAHNUSI HJIH MHbIE MaTePHAJIbI, HE00X0IMMBbIE J1JIs1 OLIEHKH
3HAHMI, yMEHUI U HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH

IlepeyeHb BONPOCOB K KOHTPOJIbHBIM MEPONPUSITUSM (YCTHOMY OIPOCY) IO TeMaM

1 «O0mast MUKPOOHO0JIOTUsD)

Tema 1. «O0BbeKTbI, 321241, OCHOBHbIE HANIPABJICHHS U NEPCIEKTUBBI PA3BUTHS MUKPOOHOJIOTHI»

OIIK-1.

1; OIIK-1.3

Bomnpocs! pajs1 codbecenoBanust
1.00BeKTH 1 METOABI MUKPOOHOJIOTHH, MECTO MUKPOOHOJIOIHH B CUCTEME OMOJIOTMIECKUX HaYK
2. Poiap MHKpOOPTaHM3MOB B MpPHUPOJE U JKU3HHM 4YEJIOBEKa, 33Ja4d U MEPCIEKTHUBBI HCIIOIb30BAHUS
MUKPOOPTaHU3MOB B CEIHCKOM X034HCTBE
3.Kparkas ucroprss MUKpOOHOIOTHH.
Tembl pedeparoB

1.

O Noar®WN

MukpoOuosIorHs, ee polib B HAPOJIHOM XO35HCTBE
Bxnan Jl.Ilacrepa B pa3BuTiEe MUKPOOHOIOTHH
Hesnnumoe Hacenenue 3emMinu

MukpoObl BOKPYT Hac

ITyTemecTBre B cTpaHy MUKpOOOB

Busur B MacTepcKyto MUKpOOHOJIOTOB

MukpoOsl B 1eficTBUT

[TpoucxoxaeHue 3apa3HbIx 00Je3HEl pacTeHUI

Tema 2 «Mopdoaoruss Muxkpoopranusmon» OIIK-1.1; OIIK-1.3
Bomnpoch! 17151 codecenoBanus

1.MuKpoOpraHu3Mbl, He UMEIOIUE KIETOYHOTO CTPOSHHUSL.
2.Mopdosornyeckue TUIIBI OaKTepUH.
3.YaeTpacTpyKTypa OaKTepruaTbHOU KICTKH.
4.Criopsl 1 ciopooOpa3oBaHHeE.

5.Poct u pa3mMHO)KeHHE OaKTepUil.

Tema 3. «@uznosorus mukpoopranusmon» OIIK-1.1; OIIK-1.3
Bomnpoch! 17151 cobecenoBanus
ConepxxaHue OpraHMYeCKHX 1 MHHEPAJIbHBIX BEIIECTB B KJIETKaX

1.
2.
3.

buocunres

(DepMeHTI)I MI/IKpO6OB, UX JIOKaJIM3alud B KJIICTKEC, KOHCTUTYTUBHBIC U I/IHI[YI_[I/I6CJ'H>HLIC (l)epMeHTLI, nux

NpUMEHEHHUE B H/X.
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MexaHu3MBbl U CLIOCOOBI MUTaHUS
IYTH TIOCTYIUICHHS BELIECTB B MUKPOOHYIO KIIETKY.
XeMOJIUTHI - U XEMOOPTaHOTPORBHI.
HcTouHuky sHEprum.
CanpohuThl, KOMMEHCAJIBI, TTAPA3UTHI.
Ana0onu3M 1 KaTaboIU3M.

10 OHepreTH4ecKuii 0OMeH.

11. Bpoxenue Kak crocod MOoIydeHHsI SHEPTUU B aHA3POOHBIX YCIOBHSIX.

Tembl pedeparoB
1.CriocoObl uTaHUsL.
2.MexaHU3MBI TPAHCIIOPTA Yepe3 HUTOMIa3MaTHIEeCKyI0 MEMOpaHy.
3.[Mumepsle noTpeOHOCTH.
4.Ture! muTaHMs.
5.DepMeHTHI 1 OOMEH BEIIECTB.
6.brocunTe3 6enKoB, monMcaxapuaoB B MUKPOOHOH KIIETKeE.
7.bruocrHTe3 TUNUA0B, HYKIIEHHOBBIX KHCIOT B MUKPOOHO! KJIETKE.
Tema 4. «I'eHeTuka mukpoopranusmon» OITK-1.1; OITK-1.3
Bonpocsl 115 cobecenoBanusi

1. B3auMOCBsI3b MUKPOOPTaHU3MOB CO CPEIOi OOUTAHUSL.

2. DJxocucteMsl. buotnueckue, aOHOTHUECKHE KOMIIOHEHTHI.

3. buornenos, mapazuToneHos.

4. Ponb MUKpPOOPTaHM3MOB B KPyrOBOPOTE BEIICCTB, YKOJOTHUECKAsl HUINA, (POPMBbI B3aWMOOTHOIIIEHUH Me-

XKLy MUKPOOPraHU3MaMHU.

Tema 5. «Bausinue paxropos BHennHeil cpeapl Ha Mukpoopranudmse» OITK-1.1; OIIK-1.3
Bonpocsl 115 cobecenoBanust
1.Biusinue GakTopoB OKpYKAMOIIEH Cpeibl HA MUKPOOPTaHU3MBI.
2./luana3oH TOIEPAaHTHOCTH BUIOB 110 OTHOIIEHHIO K a0NOTHYECKUM (pakTopam.
3.3akoH TosiepaHTHOCTH. JIuMHUTHpPYIOLTH akTOp.
4.®Ou3nonornyeckre rpymnibl MUKPOOPTaHM3MOB 110 OTHOIIEHHIO K (hakTopaM BHEITHEH Cpebl.
5.BausiHue temneparypsl, pH, 10CTynHOCTH BOIBI, U3IYYEHHUS U AP. HA AKTUBHOCTh MUKPOOPTaHU3MOB.
6.BnusiHne Ouotnuecknx GpakToOpoB HA MUKPOOPTaHU3MBI
Tema 6. «Ixoaorus mukpoopranuzmon» OI1K-1.1; OIIK-1.3
Bomnpocsl ajs codbecenoBanust

1. HacneacTBeHHOCTh MUKPOOPTaHU3MOB.
OpraHu3zaiys FTeHeTHYECKOT0 anmnapaTta, BHEXPOMOCOMHbBIE HACIIECTBEHHOCTH, T€HETUIECKUI KOI.
DopMBI U3MEHUNBOCTH.
MyTtauuu, BUIbl MyTalUi.
I'eneTnyeckne peKOMOMHALNH.

6. I'eHHas nHXeHepHs, NPUMEHEHHE €€ B HAPOIHOM XO3SICTBE.

Tembl pedeparoB

1. Muxpoopranu3Mbl U CEIBCKOE XO3SIHCTBO
MukpoOBI I3MEHSIOT CBOY OOTIHK
MoJteKynsl HacIeACTBEHHOCTH U MUKPOOBI
JKu3Hb M CMEPTh MUKPOOPTaHU3MOB
Poct u pazmHoxeHrne MUKPOOOB, CITIOCOOBI Pa3MHOKEHUS.
VYcnoBus KU3HEEATSTLHOCTH U METOIBI KYJIbTUBUPOBAHUS MUKPOOOB B J1A0OPAaTOPHBIX
YCIIOBUSX.

7. IlutaTenwsHblE Cpembl.
8. O6pazoBanue MUKpOOaMH TOKCHHOB, IUTMEHTOB, apPOMAaTHYECKUX BEIIECTB, BATAMUHOB.

Tema 7. «IIpeBpamienne MUKpPOOPraHu3MaMu coeMHeHu yriepoaa» OIIK-1.1; OIIK-1.3
Bonpocsl A5 cobecenoBaHust
1.Kpyroeopot yriepojia u kuciiopoja B ouocdepe.
2.3HaYMMOCTh [JBYX KOCMHYECKHMX TMpOLEeccOB — (OTOCHMHTE3a W MHUHEpaIM3alUd MHKPOOPraHW3MaMH
OpPTaHUYECKUX BEILLECTB.
3.Accummsanuu CO, MUKpOOpraHU3MaMH.
4.DOTOCUHTE3 U XEMOCUHTE3.
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5.I1poreccyl MUHEpaIH3alMy OPTAaHUUSCKUX COSTMHEHHI M POJTb Pa3IMYHbIX TPy MUKPOOPTaHH3MOB.
6.B0o30ymuTen COMPTOBOIO OPOIKEHHUS M KX OCOOCHHOCTH.
7. Xumu3m npouiecca. D dekr [Tactepa. Porb ciipToBoro O6pokeHus B IPUPOJIE U )KU3HH YEIOBEKA.
8.Momounokuciioe  Opoxenne.  OCOOCHHOCTH  MOJIOYHOKHUCIBIX  Oaktepuii.  ['omodepmenrarusHOE,
rerepodepMeHTaTUBHOE B ON(HUIOOpOKECHHE.
9.Mcnonp30BaHHE  MOJIOYHOKHCIIOTO OpOXEHWST B IHUINECBOW NPOMBINUICHHOCTH W KOPMOIPOU3BOJICTBE.
10CunocoBanue.

Tembl pedepaToB
MukpoOsI Ha CITy>K0e JeroBeKa
MuKpoObI, THBO, BUHO
MukpoOBI U Hallle TUTaHHE
Busl OpoxeHuil, BEI3BIBAEMBIX KIIOCTPHIUSIMH.
MacnsiHOKHCIIOE OpoXKeHne, 0cOOEHHOCTH BO30YyQUTENeH, 3HaYCHNUE B TIPUPOJIE, CEILCKOM XO3SCTBE U
HPOMBIIIICHHOCTH.
BpokeHne MeKTHHOBBIX BEIIECTB M €r0 POJIb B IEPBUYHON TepepaboTKe JTyOOBOJIOKHUCTHIX PACTCHUI.
Bposkenue nemntono3sl. Bo30yaurenu, XuMu3m, 3HaYCHHE.
AspoOHOE pPa3I0KEeHHE LEIUTIOIO03HI.
. Okucnenue xupa.
10. HenonHoe OKHCIICHNE YTICBOAOB U APYTHX OPraHUYECKUX COCAMHEHHH.
11. OxucneHne TUIOBOIO CIIUPTA B YKCYCHYIO KUCIIOTY.

arwbdE

©®~No

KonTpoabhas padora Nel.
Bapuanr 1
1. Craauu cnupTOBOTO OPOKEHHSL.
2. BozOyaurenn MOIOYHOKHCIOTO OpOsKEeHUsI
3. Craauu MacISTHOKUCIIOrO OpOXKEeHMsI
4. Boz0ymuTenu MPONMOHOBOKUCIOTO OpPOKEHHS
Koutpoabnasi padora Nel. Bapuanr 2
1. Bo30Oyaurenu CiUpTOBOrO OPOXKEHUSI.
2. Turmbl MOJTOYHOKHCIIOTO OPOKEHUS
3. BozOymutenn MacinsHOKHCIOTO OpOsKeHUs
4. Craauu nponrOHOBOKUCIIOTO OPOXKEHUSI

KosunoxkBuym 1 «IIpoueccsl Opo:KeHUsI M IbIXAHUS.
UTo MOHUMAIOT 0] MeTabOIHU3MOM?
Yro Takoe kaTabosu3M u aHaboIu3M?
B gem 3akirouaercs OHOXUMHUYECKOE EAMHCTBO JKUBBIX OPIaHU3MOB?
[Touemy umenHo AT® Ha3bIBaIOT «3HEPTETUUECKON BATIOTOM KIETKI»?
Ha kaxue nporieccsl MEKpOOPTaHU3MBI 3aTPAavYnBaIOT SHEPTUIO?
Yem ormnmuaercs  QocopunmpoBaHMe Ha  ypoBHE  cyOcTpara  OT  MEMOpPaHHOTO
tdhocdopummpoBanus?
Kakwne coennHeHNs NCTIONB3YIOT MEKPOOPTaHU3MBI B KAUECTBE SHEPTETHUECKOTO MaTepraa?
B 4eM cxoICcTBO U OTAMYME ABIXaHUS U OpOXKEHUS?
CKOJIBKO SHEpIruH BBIACISIETCS B IIpOLieccax AbIXaHUS U OpoXKeHUs?

10. B 4eM cX0JICTBO IpoIiecca HEMOIHOTO OKUCIICHHSI OPTaHMUYECKIX BEIIECTB, OPOXKECHUS U IIXaHUS,
W TI0YEMY TIPOIIECC Ha3bIBACTCS HEMOJIHBIM OKHCICHUEM?

11. XumMu3M 3HEpPreTHUecKHX mpoueccoB. Kakue NpoMEeXyTOUHbIE M KOHEYHBIE HPOIYKTHI
00pa3yroTcs NMpU paclleUIeHHH TIIOKO3bI B Tiporiecce: a) OpoxkeHusi, 0) a3poOHOTO JIbIXaHUs, B)
aHA’POOHOTO JTBIXaHUA?

12. CouproBoe OposkeHue. Bo3Oyaurenn, XumMu3M mpoliecca 1 3HaueHHe.

13. Monounokucaoe Opoxxkenue. Bo3OynuTenu, XuMu3M nporecca U 3HaueHUE B IPOMBILIUIEHHOCTH |
CEJIBCKOM XO3SCTBE.

14. Bpoxenusi, BbI3biBacMble Oaktepusivu p.Clostridium. Bos3Oymurenu, Xumu3M Tporecca u
3HAYE€HHUE B MPOMBIIUIEHHOCTH M CEJILCKOM XO035HCTBE.

15. MukpoOHast TpaHchOpMAIHS IIEJUTFONIO3bI B a9pO0HBIX U aHAPOOHBIX YCIOBUSIX.

Tema 8. «[IpeBpalieHre MukpoopranusmMamu coenHenuii azota» OIMK-1.1; OTIK-1.3
Bomnpoch! 17151 codecenoBanus
1.Y4acTre MUKpOOPraHU3MOB B Pa3IUYHBIX Tarax KPyroBOpoTa a3oTa.

s

© © N

17



2.BnusiHne MUKpOOHOOTHYECKUX MPEBPAILCHUN a30TCOAEPKAIINX COCTUHEHUI Ha JOCTYITHOCTh a30Ta AJIs
MUTAHUS PACTEHUM.
3.MuHepanuzanus a30TCOAEPKAIUX OPraHMYECKIX COCTUHEHUH.
4. Hutpudukanus 1 JeHUTPpUPUKALHS.
5. immobunu3anus a3ora.
6.PerynupoBanue nporeccos TpaHchOpMaLuy a30Ta B [I0UBE U [IPU XPaHEHUH HaBO3A.
Tema 9. «buosiornyeckasi Gukcamus MoJIeKyJIIpHOro azora» OITK-1.1; OIIK-1.3
Bomnpocsl aJ1s1 codeceqoBanusi
1.CriocobHOCTh K YCBOSHHIO MOJIEKYIIIPHOTO a30Ta — YHUKaIbHAs OCOOCHHOCTh MPOKAPHOT.
2.buoxumust azoTdukcayy.
3.A3oTdukcarus CBOOOTHOKUBYITIMH OaKTEPHUIMHU.
3.AcconuatuBHbIi cuMONO3.
4.CumbOnoTnyeckas  asordukcauusi.  KinyOenpkoBble — OakTepuu.  ['eHermueckass — 00yCJIOBIEHHOCTD
B3aUMOJICHCTBHH Ma30TpoHBIX OaKTepuid U pacTeHHUH. Y CIIOBHS 00pa3oBaHus dPPEKTUBHOTO CHMOHO3a.
5.buonpenaparsl Ha OCHOBE a30T(HUKCHPYIONUX OaKTepHil.
KosutokBuym 2 «I[IpeBpaimenne coeAnHeHUI a30Ta MUKPOOPTaHU3MAMID)
Kakue 3Tansl MOKHO BBIIETUTH B KPYTOBOPOTE a30Ta?
KakoBa poib MUKPOOPTaHM3MOB B IPEBPAILEHUH COEANHEHUH a30Ta B mpupoae?
Uro takoe ammoHudukaius 6eIKoBsIX BemecTB? Ha3zoBuTe Bo30ymuTeneit aMMOHUBUKAITAN?
HazoBute ycnoBus u Bo30ynutencii ammonudukanuu MoueBuHBI? Kakumu ocoOeHHOCTAMU
OTIUYAI0TCA ypobakTepun?
5. B dwem cymmHocTs mnpomeccoB HuTpupukanmmn? Hazoure Bo3OyaurTeneir mporecca. B uem
3aKJIFOYACTCSl XUMH3M M KaKOBBI YCJIOBHS, CIIOCOOCTBYIOIIUE MPOLIECCaM HUTPU(PHUKAIUH B ITOYBE?
6. Uro Takoe nenurpudukanua? Kaxk BmuseT 3TOT mpolecc Ha MIOAOPOAWE MOYBHI, HA Ouocdepy B
nenom?
Yro Takoe MMoOMIM3anus azota? Ha3oBuTe ycioBus, onpenesone MMMOOITN3AIIIO a30Ta.
B 4em cymHocTs Ononorundeckoit azordukcanm’?
HazoBure npencraBureneii cBOOOIHOXKHUBYIIUX a30T(HUKCATOPOB.
10. B uem 3akmrodaercsi OCOOEHHOCTh AaCCOIMATHBHOW a3zoTdukcanun? HazoBuTe acconnaTUBHBIX
a30TQUKCUPYIOINX OaKTepHil.
11. HazoBure OaxTepuii, BCTYMAIONINX B CHMOMO3 C pacTeHUsIMHU ceM.0000BbIX. KakoBbl XapakTepHEIe
0COOCHHOCTH KITyO€HBKOBBIX OaKTepHii?
12. KakoBel ycnoBusi (opmupoBanusi 3ddekruBHoro cumdbuosza? Kak mnpoucxomur obOpa3zoBaHue
KIIYOCHBKOB Ha KOpHsIX 000OBBIX pacTeHui?
13. B uem cocroutr Xumu3M (UKcauuu MOJEKyJsipHOro asora? KakoBa poiib HUTpPOreHa3bl B 3TOM
mporecce?
14. B geM CyTh B3aUMOCBSI3HU a30T(dhuKcanuu U PorocuHTe3a’?
15. Kakue OuomnpenapaTsl, HCHIOIb3yEMbIE B MPAKTHKE CEJIBCKOTO XO3SIMCTBA, MPOM3BOIAT Ha OCHOBE
a30TPUKCUPYIOMIHNX OaKkTepwii?
Paznen 2 «Cenbckoxo3siicTBeHHAsi MUKPOOHMOJIOTHS»
Tema 10. «IlouBennas mukpoouoorus» OIIK-1.1; OIIK-1.3
Bonpocel a5 codeceroBanus
1.ITouBeHHBIE MUKPOOPTaHU3MBI.
2.MeTozp! onpeIeTICHIS NX COCTaBa M aKTUBHOCTH.
3.Ponb MUKPOOPraHM3MOB B IIOYBOOOPA30BAHNH U TIOJOPOIHH.
4.MuxpoOHbI€ LICHO3bI Pa3IMYHBIX THIIOB IIOYB.
5.Bmusnne arponpueMoB Ha IMMOYBCHHBIC MUKPOOPIraHU3MBbI.
6.ITouBeHHass MUKPOOHOJIOTHS U SKOJIOTH3ALUS CEIbCKOTO X03HCTBA.
Tema 11. «B3aumoneiictBue MUKpoopranusmos u pactenmiin» OIIK-1.1; OIIK-1.3
Bomnpochl 17151 codecenoBanus
1.MukpoopraHu3mMbl 30HBI KOPHS M UX BIMSHUE HA PaCTEHUSI.
2.CuMOM03 MUKPOOPTaHU3MOB U PACTEHUI.
3.Muxkopu3a pacTeHHil.
4.OnmndutHas Mmukpodaopa.
5.Ponb 3MUQpUTHBIX MUKPOOPTaHU3MOB TIPH XPAaHEHUH YPOsKasl.
6.Pa3zBuTHE Ha pacTEHHAX TOKCUI'€HHBIX IPUOOB.
Tembl pedeparoB
1. Muxpoduiopa MouB pa3IMYHBIX THIIOB.
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BzaumopeiicTBuEe MUKPOOPTaHU3MOB U PACTECHUH.

BrusiHue TEXHOJIOTHYECKHX MTPHEMOB Ha MUKPOOHOIOTHIECKHE MTPOIECCH B TIOUBE.
MuxkpoOHsie 3emMeya00pUTeIbHbIEC IPpenapaThl

Bek aHTHOMOTHKOB

B3anMooTHOIIEHNST MUKPOOOB

O GONBHBIX PACTCHHSX

Bparu mukpo6oB

bronoBpexIeHns Kak 3KOJIOro—TeXHOJIOrHIeckas mpobdiaema

10 MukpoOBI ¥ TPUOBI — HICTOYHUKH OMOIIOBPEK ICHHIMA
11. BuomnpenapaTsl JJis 3aIIUTHI U CTUMYJISAIIUN POCTA PACTCHUM.
Tema 12. «cnob30BaHHEe MUKPOOPTaHU3MOB B TEXHOJIOTHAX CeJIbCKOX03SHCTBEHHOTO MPOU3BOACTBAY
Bonpocsl a5 codecenopanust OITK-1.1; OITK-1.3
1.PerynupoBaHre MUKpPOOHBIX IMPOIECCOB B TOYBE M IPHU NPUTOTOBIICHUU OPTraHUYECKUX YIOOpEHHH C
LENBbI0 ONTHMHU3ALMU TOYBCHHOW CPEIbl M TOBBIIMICHUS YPOXKAHHOCTH CEIBCKOXO3SMCTBEHHBIX KYJBTYP.
2.MuKpOOHOIIOTHUECKHE CPEACTBA 3aITUTHI PACTCHHIM.
3.MukpoOHOIOTHIECKHE 3eMIICYI00pUTEbHBIE TTPETapaThl
4.3axBacku. [IpoOHOTHKH.
Tembl pedeparos

N~ wWN

9.

XuMudeckass TEXHOJIOTHH U OMOTEXHOIOT U

Yro Takoe OMOTEXHOJIOTUs?

DHeprus U OMOTEXHOJIOTHS

[TumieBpie MPOMYKTHI, HAIUTKA U OMOTEXHOIOTHSL.

Oxpyxaromias cpenia 1 OMOTEXHOIOTHS

I'eneTrka ¥ OMOTEXHOIOTHS

XWUMHAS U TEXHOJIOTHS

YnpapneHne MUKpOOHOIOTHIECKIMH MTPOIIECCAMU B TIOYBE C HEThI0 ONTHMH3AINN
IIPOJYKTUBHOCTH CEJIbCKOXO3IHCTBEHHBIX PACTEHUM.

OCHOBBI BETEPHHAPHOTO KOHTPOJIA CEIHCKOXO3SICTBEHHOM MPOIYKIINU

10. IIpobnema xpaHeHUs 1 IepepabOTKH OTXOIOB.
11. IlepepaboTka OTXOJOB CEIBCKOTO XO3SICTBA.
12. Muxkpobuonoruyeckue GakTophl, BIUSIOIINE HA TPOU3BOIUTEILHOCTD
OMOTEXHOJIOTHYECKOI0 IpoLecca
KomnoxkBuym 3 «Hcnojib30BaHue MHKPOOPTaHM3MOB B TEXHOJOIHAX CeJIbCKOX0351iiCTBEHHOTO

NMPOU3BOJACTBAY.

1. Tlousa Kak cpeia OOUTaHUSI MUKPOOPTaHU3MOB.

2. CrpykTypa MUKpOOHOTO KOMIUIEKCAa TOYBEL. OCOOCHHOCTH MUKPOOHBIX KOMIUIEKCOB MOYB Pa3IHIHBIX
THUTIOB.

3. BnusiHue skonornveckux GakTOpoB Ha Pa3BUTHE MOYBEHHBIX MHKPOOPTaHU3MOB.

4. BnusHWe arpoTeXHUYECKUX MprueMoB (00pabOTKH IMOYBHI, METHOPANINH, YIOOPEHUH U 1p.) Ha
MOYBEHHBIE MUKPOOPTaHU3MBI.

5. Mertoasl peryiupoBaHis MUKPOOUOIOTHUYECKHX MPOIECCOB B MOYBE C IETHI0 ONTUMH3AINN
HPOIYKTHBHOCTH CEIIbCKOXO03IHCTBEHHBIX PACTCHUIH.

6. IlouBeHHBIE MUKPOOPTaHU3MBI M X POJIb B PA3JIOKEHUH KCEHOOMOTHKOB (TepOUIMI0B, NHCEKTHIIN/IOB
u ap.).

7. MuKpOOHOIOTHYECKUE MPOIECCHI TPU MPUTOTOBIIEHUH OPTaHMUYECKIX YIOOPEHHH.

8. BsamMojelicTBHE MUKPOOPraHM3MOB U pacTeHUH (MUKPOOPTaHU3MBI pu30c(hephl, pH30TLIaHBI,
¢bumnochepsr).

9. MukpoOHbIe 3eMIIeyT00pHUTENIbHBIC TIPETapaThl U UX MPUMEHEHUE B CEIbCKOM X035HCTBE

10. MukpoOHble mpenapaThl U 3alIUThl PACTEHUI OT BpeauTeiel u Ooe3Hen.
11. MukpoOHOIOTHS CUIIOCOBAaHMS M CEHAKUPOBAHUS KOPMOB.
MukpoOnoIOoTHYEeCKHE TPOIIECCHI MPH TEIUIOBOM M POCSIHON MOYKE JIyOOBOJIOKHUCTBIX PACTEHHI.

TECTOBBIE 3AJAHUS no nucuuniaune «Mukpoduosaorus» OIIK-1.1; OIIK-1.3

BAPHUAHT 1
1. lns cTepuiin3aniy MUTATENbHBIX CPe 4 TUHAanM3anus
WCIIONIB3yeTCA 2. Jng mpocMOTpa MpenapaToB KUBBIX
1 aBTOKJIaBHpOBaHHE MHUKpPOOPraHM3MOB HCIOJIB3YETCA
2 CTepUIU3ANNS CYXUM KapOM 1 Meton pa3naBieHHOMN KarumH
3 macrepuzanus 2 Meton ¢pUKCHPOBAHHBIX MPETapaTOB
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3 MeToJ OKpallleHHBIX IpenapaToB
4 MeTon (GUKCUPOBAHHBIX OKpPAIICHHBIX
mperapaToB
3 Jlyist BEIpanIuBaHusi FPUOOB UCTIOIB3YIOT
1 Cpeny Yaneka
2 MIIb
3 MIIA
4 JInddepeHnmarbHO-THarHOCTHYCCKIE CPEIbI
4. K mrapoBuAHBIM MUKPOOAM OTHOCST
1 Cradunokokku
2 bpynennsl
3 MukobakTepun
4 CalbMOHEIIBI
5. UIIM BeimonHseT GyHKIHIO
1 OcMmoTtnueckoro 6apbepa
2 3amaca MUTAaTEIbHBIX BEIIECTB
3 Coxpanenust GOpMbl KIETKH
4 3ammThl OT MEXaHUYECKUX MOBPEKICHUH
6. Hwusmwe rpudsI - 310
1 XuTpuInOMUIIETHI
2 Ba3zuanoMHIEeThI
3 ACKOMHUIIETBI
4 JleUTepoMULIETHI
7. I'puObI HE UMCIOT
1 Xnopodumma
2 T'nukoreHa
3 XuTuHa
4 XKupa
8. K kokkam oTHOCST
1 Sarcina flava
2 Vibrio cholera
3 Spirillum sp
4 Clostridium sp
9. K u3BHTHIM MUKpOOaM OTHOCST
1 Vibrio cholera
2 Carcina flava
3 Baccilus mycoides
4 Escherichia coli
10. K pmeliTepomMuIieTaM OTHOCST
1 Penicillium crustosum
2 Sarcina flava
3 Stafilococcus aureus
4 Brucella abortus

11.  JIns GoTonmuToTpooB HCTOUHHKOM SHEPTHU

SIBIISIETCS
1 ConHeuHBIH cBET
2 XuMudeckasi SHEprust
3 ®duznyeckas SHEPTUs
4 Kunernueckas 3Heprus

2 BAPUAHT
1. Crepunnzanus B aBTOKJIABE MCIIOJIB3YETCS IS
1Crepunusany MUTaTEIbHBIX CPEX U
MaTepHaIoB
2 Obe33apaxuBaHUS MOJIOKA
3 Crepwinzanuuu Nocy sl
4 Crepwin3aIiuy XUIKOCTEH
2 K XuaKuM MATATENbHBIM CPelaM OTHOCST

12. ABTOTpPO(]BI UCIIONB3YIOT YTIEPOT
1 Heopranndeckux coemnHEHUH
2 OpraHu4ecKux COCIUHEHUI
3 Hyk/1enHOBBIX KUCIIOT
4 benkos
13. XeMOCHHTE3 ABISIETCH TUIIOM ITUTAHUS I
1 XKenezobaxTepuii
2 llmanoOakrepuit
3 Bupycosn
4 T'puboB
14 DK30(epMEHTHI JTOKAINU3YIOTCS
1 BHe kneTku
2 B xnetke
3 B MuToxoHapusax
4 B nuromnazme
15. IIputeBUIHBIE IPOKKU UCHIOIB3YIOTCS IS
MIOJTyYEHUs
1 Cnupta
2 BuHa
3 Ilusa
4 I'nmuuepuna
16. JIpoxcku BEpXOBOTO OPOKEHUS HCTIONB3YIOTCS
1 B BuHOmenuu
2 B nuBoBapeHun
3 B mpomsBojcTBe kedupa
4 B npou3BOACTBE YKCyca
17. MacasiHoKucIble OalMIUIbI Pa3BUBAIOTCS
1 B aHa’poOHBIX yCIOBHAX
2 B aspoOHBIX YCIOBHUAIX
3 B ceneKTHBHBIX YCIOBUIX
4 B 1MarHOCTHYECKUX YCIIOBUSIX
18. MoIOYHOKHCITBIE MEKPOOBI COPaKUBAIOT
1 JlakTO3y
2 Kpaxman
3 Kneruatky
4 JlpeBecuny
19. Bapoduiisl — 370 MUKPOOBI, CYIIECTBYIOIIHE
npu
1 Bricokom naBiieHUH
2 BBICOKO BIIaKHOCTH
3 HuzkoM aaBiieHUHA
4 HopManbHOM J1aBJICHUU
20. SIBneHue TepMOreHe3a MpU 3arOTOBKE CEHa
CBSI3aHO
1 C nepeyBina)xHEHHEM PACTUTEITHHOU MaCChI
2 C BUJIOBBIM COCTaBOM PACTEHUU
3 C BHIIOBBIM COCTAaBOM MHUKPOOOB
4 C BBICYIIMBaHUEM PACTUTEIHHONW MAacCChI

1 BogompoBoaHas Bosa
2 T'nunepun
3 D¢wup
4 Croupr
3. AKTHHOMHIIETHI OTHOCST K
1 TIpokapuoram
2 Dykapuotam
3 HekneTouHbiM popmMam
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4 Bupycam
4. Cnopsl MEKpPOOOB MOTHOAIOT P
1 ®nambupoBanun
2 Harpesanuu o 60 C
3 Ilacrepuzammm
4 Harpesanuu 10 90 C

5. K TaJJOYKOBHIHBIM MI/IKp06aM OTHOCAT

1 Iurennsr
2 CTpenTOKOKKH
3 Capuussl
4 GumOpun
6. K m3BUTHEIM MHUKpPOOaM OTHOCST
1 Cipuinsl
2 Dumepuxun
3 CaapMOHEIIIBI
4 CradmIiokokku
7. B cocTaB K1€TOYHOI CTEHKH BXOJUT
1 IlenTupornukad
2 XutunH
3 HykJiIenHOBBIE KUCIOTHI
4 JIunu sl
8 K BeIcIIM TpHbaM OTHOCST
1 BasuamoMuIIeThI
2 OOMHIIETEI
3 XUTpuaANOMHULIETHI
4 I'ndoXUTPUINOMHUTIETHI
9. K GarnuinaM OTHOCST
1 Knoctpunuit
2 CansMOHEIT
3 CraduaokoKkKoB
4 Caprun
10. AKTUBHBIN TpaHCIOPT UAET
1 C 3atpatamu ATO
2 bes 3atpatr ATO
3 C ucnonp30BaHUEM JIMITHIOB
4 0e3 UCIOJIb30BaHUs JIMIINI0B
11. YV Aspergillus flavus xomonuun
1 Xenroro 1BeTa
2 YepHoro usera
3 3eneHoOro 1BeTa
4 CuHero LBeTa

12. Jlnst xeMOOpraHoTpO(pOB HCTOUHHUKOM

SHEPIUH SABISETCS
1 DHeprus XUMHUYECKUX CBS3EH
2 CoJIHEUHBIH CBET

3 DneKTpUUecKuil CBeT

4 dusnyecKas SHEPTUS
13. Inst poTonuToTpodoB HCTOUHUKOM yTiepoaa
SIBJISTFOTCS

1 Heopranuueckue coeuHEHUs

2 Opranu4ecKue COeTMHEHHUS
3 JIunuasl

4 YrieBoasl
14. Bo30OynuTenb CIUPTOBOTO OPOKEHUS
OTHOCHTCH K POy

1 Saccharomyces

2 Actinomyces

3 Clostridium

4 Aspergillus
15. JIpoxoKH 1O OTHOILIEHHUIO K KUCIOPOLY

1 ®akynpraTUBHBIE aHAYPOOBI

2 Aspo0sI

3 Ob6nuraTHbIe aHAYPOOKI

4 Anra’poObI
16. JIpoxoku BEpXOBOTO OPOXKEHUS

1 Saccharomyces cerevisia

2 Saccharomyces vini

3 Clostridium tetani

4 Streptococcus lactis
17. Clostridium felsineum c6paxuBaet

1 [lexTHHOBEIE BeIECTBA

2 JIunuael

3 HykJ1enHOBBIC KUCTOTHI

4 benku
18. Pa3noskeHne NEeKTUHOBBIX BEIIECTB
MIPUMEHSCTCS

1 IIpu MouKe TyOOBOJOKHHUCTHIX PACTEHHH

2 Ilpu cunocoBaHUU

3 [Ipu ceHa)xMpoOBaHUU

4 I1Ipu U3rOTOBICHUH CHIPOB
19. AMMoHH]UKAIHS — 3TO

1 Munepanu3zaius OenKoB

2 BoccTaHOBIIEHHE HUTPATOB

3 OxucieHre HUTPaTOB

4 OxucrneHue yrieBoJOB
20. Pazan4aroT 1ma3sMuabl

1 KonbtoraTuBHbIE

2 OeHOTUNINYECKUE

3 ['enoTHNIHUECKHE

4 Mopdonornueckne

Bomnpocsl k 3adety no qucuumimmHe «Mukpoouosorusi» OITK-1.1; OI1K-1.3

®DopMBbI MUKPOOOB.

AKTHHOMHIIETEI.

©WooNoTk~whE

I'pudsI (cucrematuka, CTpOEHUE, PA3MHOKEHHE).

[penmer mukpobuonorun. Posrs MEKpOOOB B IPUPOJIE U HAPOTHOM XO3SICTBE.
OTnnums IpOKapuoT U SYKapHOT.
Knaccugukanus mukpo6oB. bunapHas HomeHknatypa. Bua, KynbTypa, KJIOH, IITaMM.

XapaKkTepUCTHKA TPaMIIONIOKHUTEIBHBIX U TPAMOTPHIATENIEHBIX MUKPOOPTaHU3MOB.
CrpyKTypa MUKpOOHOH KJIETKH.
Criopsbl # IpoLIece criopoOpa3oBaHus y Oaruiil.

10 XapakTeprucTHUKa OTAEIbHBIX KIIACCOB TPUOOB: 3UTOMMIICTHI, ACKOMHUIICTHI, TEUTEPOMHUIICTHI.

11. Bupycsl (cTpoeHue, KiiacCupuKaIys).
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47,
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

Buonornueckue 0coOEHHOCTH BUPYCOB.

Penponykius BupycoB Ha ipuMepe OakTeprodara.

I'eneTrka MUKpOOPraHU3MOB (MOJU(PHUKALINN, PEKOMOUHALINY).

Myranuu (BUIbI, 3HAYSHHE TSI MUKPOOPTaHU3MOB).

TpancdopMarys ¥ TPAaHCAYKIHSI KaK BB TEHETHIECKOW PEKOMOUHAIINY Y IPOKAPHT.
Konbtoramusi kak BHJ T€HETHYECKON peKOMOWHAINY Y TpoKapuT. [Imazmumsr.

[TpakTHyeckoe UCTIONB30BaHNE TEHHON WH)KEHEPUH B CETLCKOM XO03SHCTBE.

BrnusiHre BI2XKHOCTH M TEMITEPATYPhl HA MUKPOOPTaHU3MBI.

BrusiHre KUCTIOTHOCTH CPebl, JaBIECHHS, KUCIOPOAa Ha MUKPOOHYIO KIIETKY.

Bnusiare xumuueckux pakTopoB Ha MUKPOOHYIO KIIETKY.

MeToapl cTepUIIN3aIIH.

TuIBI B3aNMOOTHOIIICHHIS MHUKPOOOB (MEeTab0IM3M, CHMONO03, aHTarOHU3M).

[TutaTensHBIE CpeIbl, HCIIOIb3yEMbIE ISl KYJIbTUBHPOBAaHUSI MUKPOOPTaHU3MOB.

DepMeHTBI MUKPOOPTaHU3MOB.

TuIbI MUTaHUST MUKPOOOB.

PasMHOXeHHE MEUKPOOOB: OMHApHOE NTeJICHUE TIOYKOBAHHE.

®da3bl pocTa MUKpOOHO# KynbTyphl (3akoH MOHO).

CruproBoe OpoxeHHe (XUMH3M TMpolecca, XapaKTepHCTHKa Bo30yauTesel, WCIONb30BaHHE B
HapOJHOM XO3SHCTBE).

MonouHokucTI0e OposkeHHe (XUMH3M Ipoliecca, XapakTeprCcTHKa BO30YAUTENEH, HCTIONb30BaHHE B
HapOJHOM XO35HCTBE).

OKHCIIEHHE KUPOB.

MacnsHokucnoe OpoxxeHre (XUMHU3M TPOoIecca, XapaKTePUCTHKA BO30OYIUTENEH, HCIIOIh30BaHUE B
HapOJHOM XO35HCTBE).

PasnoxeHne MeKTHHOBBIX BEIIECTB.

AHa3poOHOE Pa3IOKEHHE TISTUTIOIO03bI.

PasnoxeHue IurauHa.

Kpyrosopor a3ora.

AMMoHU(UKAIHS OSITKOB.

PaznokeHue HyKIIEHHOBBIX KHCIOT, MOYEBHHBI, XUTHHA.

Hurpuduxkanus (haspl, XapakTepucTHKa HUTPUPULIUPYIOMNX OaKTepuil).

Jlenutpudukaims, ee 3HaUCHHE.

HNmmoOuu3anus a3ora.

CumMbunoTtuueckas azotukcaius y 0000BbIX pacTeHui ((hakTopsl 3pHEeKTUBHOCTH CUMONO03a).
[pornecc obpazoBaHus KITyOEHBFKOB Ha KOPHIX O0OOOBBIX PACTEHHIA.

XUMH3M Tporiecca a30TPUKCAIUH.

XapakTepuCTHKA KITyOCHbKOBBIX OaKTEPHH.

CBOOOTHOKUBYIIUE a30THUKCATOPHI: ICEBAOMOHAIBI, a30CITUPHUILIBI, [IMaHOOAKTEPHH.
CBoboaHOKHBYIIHE a30T(UKCATOPBI: a30TOOaKTEp, OakTepuu pona Beijezinckia.
CBobOoaHOXKHBYIIHE a30TdukcaTopsl: poa Glostrolium.

CumMOunoTryeckas a3othukcaius y He0000BbIX paCTCHHIA.

Pouib MUKpPOOOB B TIporiecce MOYBOOOPA30BAHUS U Pa3pyLIICHUS MHHEPATIOB.

Poutb BosrOpOCIiEel, rpHOOB, aKTHHOMHMIIETOB, Oaluill, OaKTepuii, BAPYCOB B MOYBSHHOM IIEHO3E.
®DakTophI Cpeibl, BIUSIONIME HA pa3BUTHE MUKPOOHOTO 1I€HO3a TIOYBHI (TEMIIEPaTypa, BIaKHOCTBD).
BrnustHue BO3AYIIHOTO peXMMa, KUCJIOTHOCTH TIOUBHI HA IIOYBEHHYIO0 MHKPO(IOPY.

Brnusinue Onosnorunyeckux (akTopoB U MEXaHUYECKOTO COCTaBa MOYBHI HA TIOYBEHHYIO MUKPOQIIOPY.
MerTobl onipe/iesieHHs COCTaBa U aKTHBHOCTH MTOYBEHHON MUKPOQIIOPHI.

[Nokazarenn OGHOMOTMUECKON aKTUBHOCTH MTOYBBI.

Muxpoduiopa MEp3JIOCTHBIX U KHCIIBIX CHAJTUTHBIX TTOYB.

Muxpoduiopa 4epHO3€MOB U KaIITAHOBBIX MOYB.

Mukpoduiopa cepo3eMOB, eCUYaHbIX, KAMEHUCTBIX TIIMHUCTHIX TTOYB.

Bnusinue ceBooOOPOTOB Ha IOYBEHHYIO MUKPOQIIOPY.

BnusiHue Bcaliky Ha MOYBEHHYIO MUKPODIOPY.

Brusiare Menropaiuy Ha MOYBEHHYIO MUKPOMIOpY.

BrnusiHre MUHEpaNbHBIX M OPraHMYECKHUX YI00pSHUH Ha TIOYBEHHYIO0 MUKPOQIIOpY.
Buonoruueckuii a30T B 3eMIIeACTIHH.

PasnoxeHne pacTUTENBHBIX OCTATKOB MPH I'YMYCO00pa30BaHHH.

DKoJIoruuecKast KoHIenuus QGpopmupoBanus rymyca (o P.Mromiepy).
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

Buoxummueckast koHuenus rymycooopasosanus (mo M. KoHioxoBoi.)
Mukpobuosiornyueckas KoHmenus oopazopanus rymyca (mo C.KocTerueny).
Tpancdopmanyst B HOYBE COCAMHEHHH a30Ta.

TpancdopMmanys B HOYBE COSAMHEHUN Kausl.

Tpancdopmanus B movBe coeaquHeHnH docdopa.

BrmsiHue Ha MUKpOOpPTaHU3MBI IECTUIIMAOB U X TpaHc(opmanms.
MukpoOHbIe IPOLIECCH TPH NOATOTOBKE OPraHUYECKUX YA00pEHHH.

MukpoOBI pH30ILTaHbI, pu3ochepsl i prummocdephl 1 UX BIUSHUE Ha pacTCHHUE.
OnuduTHBIE MUKPOOBI 1 XpaHEHUE YPOiKasl.

Pa3BuTHe Ha pacTeHUSIX TOKCUTE€HHBIX TPHOOB.

[TouBoynoOpuTENBHBIE MIPENapaThl: HUTPAruH, pU30TOPPHH.
ITouBoymoOpurensHBIN penapar ¢ochodakTepu.

[TouBoymoOpUTENBHBIN MpenapaT a30TOO0aKTEPUH.

Mukopu3anys pacTeHUN.

Hcmonp30BaHre MUKPOOHBIX MpenapaToB sl 60phOBI ¢ BpeTHEIMH HACEKOMBIMH.
bruoctTuMynaTopbl MUKpOOHOTO ITPOUCXOKISHUSI.

MuxkpoOuosnorust ceHa, ceHaxa.

Junamuka mporecca CUIOCOBaHHS.

XOJOMHBIN U TOPSIYNH CTIOCO0 CHIIOCOBAHUS.

CunocyemMocTh pacTeHHH, caxapHblii MUHUMYM. OlieHKa KauecTBa CHIIOca.
Hcnonp3oBanue MPOLYKTOB MHUKPOOHOTO CHHTE3a AJISl KOPMIICHHS JKUBOTHBIX (KOPMOBOH OEIIOK,
BUTAMHHBI, aHTHOWOTHKH).

62 Onucanue noxkasaresjiel u KPUTEPUEB KOHTPOJISA YCIIEBAEMOCTH, OIIMCAHUE IKAJ OUCHUBAHUA

Tabmuma 7
Kpurepun oueHnBaHus pe3yabTaToB 00y4eHHs

OneHka

Kpurepun ouenuBanus

3a4TCHO

TEOPEeTUYECKOE COJEpIKaHUEe Kypca OCBOCHO IIOJHOCTBIO, KOMIETEHLUH
chopMHUpOBaHBI, BCE MPEAYCMOTPEHHBIE NPOrpaMMON 0OyueHHs Y4eOHbIE
3aJaHMs BBIIIOJIHEHBI C HE3HAUMTENBHBIMH 3aMEUaHUAMHU. YMEHUS U HaBBIKU
OPUMEHSIOTCS  CTYJGHTOM JUIS  pEUIeHHs  IpPaKTHYeCKUX  33aad ¢
HE3HAYUTEIbHBIMH ONTHOKAMH, UCIIPABIISIEMBIMH CTYJIEHTOM CaMOCTOSTENBHO.

HE3a4YTCHO

TEOPETUYECKOe  COJEpKaHHEe Kypca HE OCBOEHO, KOMIICTEHIMH He
copMHpOBaHBI, W3 MPELyCMOTPEHHBIX MPOTrpaMMON OOy4YeHUs Y4eOHBIX
3agaHdil b0 BhIMoNMHEHO MeHee 60%, 10O conepXUT TpyOble OIMIMOKH,
MPUBOJIAIIUE K HEBEPHOMY PEUICHHIO; Y MEHUS M HABBIKU CTYJICHT HE CIIOCOOCH
NPUMEHHTb ISl PEIICHHUS MPAKTHIECKHX 33/1a4.

7. YdeOHO-MeToAnYeCKOe U MHPOPMAIIHOHHOE 00eCTIeYeHIE TUCTIUTILTAHBI

7.1 OcHoBHasi IUTEpPaTypa

1. dapnues, A. T. [louBennas mukpo6uosnorus / A. T. @apuues, A. X. Ko3sipes, A. A.
CabanoBa. — Cankt-IlerepOypr : Jlans, 2022. — 140 c. — ISBN 978-5-507-44484-7. —
Texcrt : anexTpoHHbIH // Jlanb : anekTpoHHO-OubmuoTeunas cucrema. — URL:
https://e.lanbook.com/book/260831

Kapnosa, A. FO. Obmas 1 mouBeHHass MUKpOOHOJIOTHS : yueOHoe nmocodue / A. 1O.
Kapnosa. — NxeBck : Mxesckas 'CXA, 2020. — 80 c. — Tekcer : anekTpoHHbIH // JlaHb :
aNEeKTpOHHO-OnbOHoTeynas cucrema. — URL: https://e.lanbook.com/book/158587
Kopsirun, FO. B. [TouBenHass MUKpOOHOJIOTHS: TaOOPATOPHBIN MPAKTHUKYM : yueOHOE
noco6wue / 0. B. Kopsrun, H. B. Kopsruna. — Ilen3a : [ITAY, 2016. — 205 c. — Texker :
AJIEKTPOHHBIN // JIaHb : anexkTpoHHO-0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/142067
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1.I'yces M.B. Muxkpo6uonorus/ M.B. I'yces, JI.A. Muneesa.- 3a-8o MI'Y, 2009.-267c.
2. Ewmmnes B.T. Mukpo6uonorus./ B.T Emnes, E.H. Mumryctun. - Ipoda, 2015.- 374c.
3. Temnmep E.3. Ilpaktukym mo mukpoobuonoruw/ E.3.Temnmep, B.K.Ilwisnukosa, poda,
2014.-235c.
4.3psrunnes J.I'. buonorus mous/ JI.I" 3Bsarunnes., .11 badoseBa., ' M. 3enoBa M3n-so MI'Y,
2011.-445 c.
5.CoBpemennas mukpoouosorus. [Ipokapuotsl. /mox pen. Jlenrnepa U., dpesca I'., Illnerens I
M. Mup, 2005, 1. 1,2 -1120 c.
7.3. MeToauyeckne yKa3aHHsl H MaTepHaJbl 10 BUAAM 3aHATHH
7.3.1. Metoanyeckue MaTepHalbl K J1a0OPaTOPHBIM 3aHATHSIM
1.  PabGouas teTpaap mo MUKpoOuosioruu /moa.pea.A.A.BanskoBoii - M.:®I'OY BIIO PTAY-
MCXA, 2007.- 52 c.
2. Temmep E.3., IllunsaukoBa B.K., Ilepeep3eBa I'.M. IlpakTukym M0 MHUKpPOOHOJIOTHH,
Hpoda, 2004.-235c.
3. Meroaunueckoe pyKOBOJCTBO K JJAOOPATOPHO-MIPAKTUUECKUM 3aHITHUSIM 110 MUKPOOHOJIOTHH. -
M.: U3a-Bo MCXA, 1999.-98 c.
7.3.2. Meroanueckue MaTepuaibl K KOHTPOJIbHBIM paboTaM
1. TecroBble 3aganus no qucuurae «Mukpoouonorus»-M.:M3a-8o MCXA, 2002.- 30 c.
2. Pabouas terpaapr mo MukpoOuosioruu /moa.pea.A.A.Baaskooii - M.:®I'OY BIIO PTAY-
MCXA, 2007.- 52 c.
3. CrnoBapp TEpMUHOB, UCIIOJIb3yeMbIX B MukpoOuonoruu/mof. pea.B.K. Ilunsuukosoit.-M.:U3n-
Bo MCXA, 2001.- 32 c.
7.4. TlepeueHr pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW ceTn  «/HTepHeT»,
HEOOXOIUMBIX JIJISI OCBOCHUS TUCITUTUTHHBI
1. University of Michigan. Microbiologi Web (online) -
http://animaldiversity.ummz.umich.edu/site/index.html
2. Bukwuneaus (31eKTpoHHBIN pecypc) - http://ru.wikipedia.org
3. http://microbiologi.bio.uottawa.ca/

8. IlporpaMmHoe obecnieueHue

Tabmuua 9 - TlepeueHb nporpaMMHOIo oOecTIedeHUs

HanmenoBanue
Ne paszena HanmenoBanue |Tun Tl'on
o ABTOp
n/n yueOHoM IIPOrpaMMBbI IIPOrpaMMBbI pa3paboTKku
JUCIUIINHBI
Microsoft Hporpavva Microsoft 2006.
1 |Bce paznensl . [ToaroroBku (Bepcust Microsoft
PowerPoint . .
Npe3CHTaIH PowerPoint 2007)
Microsoft TexcToBbIii Microsoft 2006
2  |Bce pasznensl Word CTAKTO (Bepcust Microsoft
PEAAKTOP PowerPoint 2007)

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3b1, HEOOXOAMMOI JJIs1 OCYLeCTBJIEHHS
00pa30BaTeJILHOIO Npouecca Mo AUCHUINIMHE

Tab6muna 9

Caenenns 00 00ecre4eHHOCTH CTICHMAJIM3MPOBAHHBIMM Ay IUTOPUAMH, KAOMHETAMM,
JabdopaTopusiMu
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HaunMeHOBaHHe crIeHAJBLHBIX TOMeEICHUH

M NOMeLeHHii 1151 caMOCTOATeILHOI OcHaIEeHHOCTh CIIeNHAILHBIX MOMeIeHHIl U
pa6oTsl (Ne yuedHOro Kopmyca, Ne TIOMeIlleHUH /ISl CAMOCTOSITeJIbHOH PaGoThl
ayANTOPUH)
Aymutopusi  UIi = TpOBEACHUS  3aHATHH | YueOHble cronbl (18 mT.); crynest (48 mir.); pabouee
JEKIIMOHHOTO THII, TPYIITOBBIX U | MECTO TIPEToJaBaTels; JOCKa y4eOHas; MyIbTHMEANIHOE

WHIWBUAYaJIbHBIX KOHCYNbTallMi, TeKymiero | obopynosanue (mpoekrop Acer X1226H, HoyrOyk: lenovo
KOHTPOJIA ¥ TTpOMeXyTouHOU arrectanuu (kab. | B5030) ¢ mocrynom B HTEpHET.
Ne 122n).

Aymutopusi  [UIi  TPOBEACHUS  3aHATHH | YueOHbIe cToMbI (8 wT.); cTybs (20 mT.); mocka yueOHas;
HPaKTHIECKOTO THIIa, TPYIITOBBIX U | IEpEHOCHOE MYJIbTUMEIHIHOE 000pyI0BaHHE

WHIWBUAYAIbHBIX KOHCYJNbTAIlMH, TEKYLIEro
KOHTPOJIA ¥ TIPOMEXYTOYHOU aTTecTanuu (Kaob.

Ne 112n).
Ilomemenne nmns camocTtosTenbHON paboTel | Kommbioteprusie cromer (15 mT.); crymes (15 miT.);
oOygatonuxcs (kab. Ne 203mH). pabouee MecTO TIpemiojaBaTensd; pabodas — CTaHITHSA

(monOOMOK)  Acer  Veriton Z4640G (15 mT.)
MOJKJIFOUEHHbIE K ceTd VIHTepHEeT H oOecrcucHHbIC
noctymnom Kk ObC.

11. MeTO}II/I‘leCKHe PEeKOMEHAAIUH CTYACHTAM 110 OCBOCHUIO TUCHUIIJINHBI

IIpu n3ydenunn Kypcea 1eaecoo0pa3Ho NPUAEPKUBATHCS CIACAYIOMIEH MOCIEI0BATENbHOCTH:
1. Jo mocenienus nepBOn JEKLIUU:

a) BHHUMATEJIbHO MPOYUTATh OCHOBHBIE NOJIOKEHUS IPOrPaMMBbl Kypca;

0) momo0paTh HEOOXOAUMYIO INTEPATYPY U O3HAKOMHUTHCS C €€ COJepKAHUEM.

2. Ilocne mocenieHus JIeKIIN:

a) ynIyOJeHO M3Y4UTh OCHOBHBIC MOJIOKEHHUS TEMbl IIPOTPaMMBbl 10 MaTepuaaM JIEKLIUH U
PEKOMEHIyEeMbIM JINTEPAaTYPHBIM HCTOUHHKAM;

0) JONOJHUTH KOHCIIEKT JIEKIIMM KPAaTKUMH OTBETaMH Ha KaXKAblii KOHTPOJLHBIA BOMPOC K
TeMe;

B) COCTaBHUTbH CIIMCOK BOIIPOCOB /I BBISICHEHUS BO BpeMs ayJUTOPHBIX 3aHATUH;

I) MOATOTOBHUTHCS K MPAKTHUECCKUM 3aHSATUSAM (CEMUHAPaM).

3amaHus JIT CAMOCTOSITENBHOW pPa0OTBl CTYACHTOB SIBISIIOTCS COCTABHOW YacThlO Y4eOHOTO
nporiecca. BeimoiaHenne 3a1annii CiocoOCTBYET:

—  3aKpeMJIeHHUIO U PACHIMPEHHIO MOTYYEeHHBIX CTYACHTaMHU 3HAHHWH MO M3y4aeMbIM BOIIPOCAM B
paMKax y4eOHOH JUCLUIUINHEI.

—  Pa3BUTHUIO HaBBIKOB PA0OTHI C HOPMATUBHO-TIPABOBBIMHU aKTaMHU.

—  Pa3BHUTHUIO HABBIKOB O0OOIIEHUS M CUCTEMAaTH3allul HHPOPMAIIUH.

BaxnocTb caMocTOsATENBHOI paboTHI CTYIEHTOB 00YCIIOBIIEHA TOBBIIEHHEM TPEOOBAaHUH K YPOBHIO
NOJATrOTOBKM CHELUAINCTOB B COBPEMEHHBIX YCJOBHUSX, HEOOXOIUMOCTBIO TNPHOOPETEHUS] HAaBBIKOB
CaMOCTOSITETIbHO HAaXOAUTh MH(POPMAIMIO 110 BONpOcaM OE30HaCHOCTH KU3HEIESTEIbHOCTH B PA3TUYHBIX
MCTOYHHUKAX, €€ CHCTEMAaTU3UPOBAaTh, U AaBaTh UM OLICHKY.

CamocrosiTensHass paboTa mpuoOIIAaeT CTYAEHTOB K Hay4YHOMY TBOPYECTBY, IOHUCKY M PEILEHHIO
aKTyaJbHBIX COBPEMEHHBIX IIPO0OJIeM B cepe 0e30MacHOCTH KU3HEACATEILHOCTH.

3amaHus A CaMOCTOSATENFHOM pabOoThI BEIMOJIHSIOTCSA CTYAEGHTaAMU BO BHEAYIUTOPHOE BPEMSI.

Buasi u popMbl 0TPaGOTKHM NPONMYIIEHHBIX 3aHATHI

CTyJIeHT, MPONMyCTHBIIMHA 3aHATHS 00s13aH ero oTpadborars. OTpaboTKa 3aHATHH OCYIIECTBISIETCS B
COOTBETCTBHH C Ipa)UKOM KOHCYIIbTAIIUH.

[Iponyck JNEKOMOHHOTO 3aHSATHA CTYAEHT OTpalaThIBa€T CaMOCTOATEJBHO M MNPEACTaBIAET
BEyLIEMY IPENOIaBATEN0 KOHCIEKT JIEKIUH 10 MPOMYIIEHHBIM 3aHATUSM.

[Ipormyck mpakTHYEeCKOrO 3aHSATHS CTYJIEHT OTpabaThiBaeT I0J PYKOBOJICTBOM BEIYIIETO
MIPETIOAABATENS] JUCIUITIINHBI.

12. MeTozmqecm/le PCKOMECHAAIMH MPENOAABATEIAM 110 OPraHU3alluu oﬁyqe}mn Mo TUCHMUITIJINHE

st mydinero ycBoeHHs Marepuaia CTyASHTaMU MPENoIaBaTellto pEKOMEHIYETCs B IEPBYIO OUepeb
03HAKOMHUTb HMX C MPOrpaMMOM Kypca M KpaTKUM H3JIOXKEHUEM MaTepuala Kypca, MpPeACTaBICHHOIO B
o0pa3oBaTeabHON MporpaMMe AMCHUIUIMHBL Jlanee, HEOOXOAUMO O3HAKOMHUTH CTYJCHTOB C OCHOBHBIMHU
TEPMHHAMU U TIOHSATUAMH, IPUMEHSEMbIE B TUCIUILTHHE. [laee coriacHO yaeOHOMY IJIaHy Ha JIEKIIMOHHBIX
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3aHATHAX MPENoaBaTeNb JOKEH JOBECTU JO CTYJIEHTOB TEOPETHUECKUN MaTepHall COTJIacHO TEMATHUKE U
COJIep’KaHUIO JIGKIIMOHHBIX 3aHATHH, PEICTABICHHBIX B paboueil mporpaMme.

B nexumsix cuemyer mpUBOAWTH Pa3HOOOpa3HbIE MPUMEPHI MPAKTHUECKUX 3a]1ad, PEIIEHHE KOTOPbIX
MOJIKPEIUIAETCS N3y4aeMbIM pa3JielioM Kypca.

Ha 3amsaTrax HeoOXOAMMO HE TOJNBKO COOOINATH YYalIMMCS T€ WM WHBIC 3HAHHUA 10 Kypcy, HO M
pa3BUBaTh y CTYJACHTOB JIOTHYECKOE MBIIUICHNE, PACIIUPSTH UX KPYTo30p.

[IpenonaBarento cieayeT 03HAKOMHUTD CTYACHTOB C IpaMKOM MPOBEJCHUS KOHCYIBTAIHH.

Jis  obecrieueHns] OIEHKH YPOBHS TOATOTOBICHHOCTH CTYACHTOB CIEAYET HCIOIB30BaTh
paszHooOpasHbie (OPMBI KOHTPOJS YCBOGHHWS Y4eOHOTo MaTephaia. YCTHBIE OMpOCHl / cobecemoBaHMe
MO3BOJISIOT BBISIBUTH YPOBEHb YCBOCHHUS TEOPETUUECKOTO MaTepraa, BlIaJeHIs TEPMUHOJIOTHEN Kypca.

Benenne moapoOHBIX KOHCIEKTOB JIGKIHMH CIIOCOOCTBYET YCIEUIHOMY OBJAJCHHIO MaTEpHAIIOM.
IIpoBepka KOHCIIEKTOB MpPHUMEHSETCS i (OPMHUPOBAHHUA Yy CTYACHTOB OTBETCTBEHHOT'O OTHOIICHHS K
yueOHOMY IpoIiecCy, a TAKXKe C 1eIbl0 00ecTieyeHns JanbHEeHIe caMOCTOsSTeIbHOM paboThl CTYACHTOB.

CamocrosTenpHasi paboTa CTYACHTOB SIBIISICTCS Ba)KHEHIEH COCTABHOM YacThiO ydeOHOW paboThl u
MpeTHa3HAYeHA IS TOCTIDKEHUS CIIeIYIOINX IIeTIei:
- 3aKpervieHHe U yriIyOJeHue MoTydYeHHBIX 3HAHUN, YMEHUI 1 HABBIKOB;
— TOATOTOBKA K MPEICTOALINM 3aHATUAM H 3aUeTy;
- (opMupoBaHUE KYJIBTyphl YMCTBEHHOTO TPYZAa M CAMOCTOATEILHOCTH B IOMCKE U MPHOOPETEHUH
HOBBIX 3HAHHMH.

[penonaBarensaM cieayer OOBSCHUTH CTyIEHTaM HEOOXOIMMOCTh CAMOCTOSITENBHOW PaOOThI SIS
YCIIEIIHOTO OCBOCHHS Kypca. CpencTBaMu OOECTICUEeHHUs] CaMOCTOATENILHOW PadOThl CTYIEHTOB SIBISIOTCS
y49eOHUKH, COOPHUKM 33/1a4 U ydeOHBIE MOCOOUS, MPUBEICHHBIC B CIFCKE OCHOBHOHW W JOTOTHUTEIHHOU
muTepaTypsl. Kpome Toro, cTyIeHT MOKeT uconb3oBath HTepHET-pecyperl B ToM uncie ObC dummana.

Hcnonp30BaHNEe HOBBIX WH(POPMAIIMOHHBIX TEXHOJOTHH B IUKJIE JICKIIMHA W NMPAKTUICCKUX 3aHATUH
M0  JUCIUIUIMHE  TIO3BOJSIIOT ~ MakCUMalbHO  A(h(EeKTHBHO  3aJeCTBOBaTH M HCIIONB30BaTh
WH()OPMANIMOHHBINA, WHTEJUIEKTyalbHBII W BPEMEHHOW TMOTEHIHAl, KakKk CTyJAeHTOB, TaK |
npernoaBatenell i pear3alii MOCTaBIeHHBIX Y4eOHBIX 3a1a4. OCHOBHOW IENbI0 MPAKTUYECKUX 3aHATHH
SIBJIICTCH. HUHTCTPUPOBATH 3HAHUA, IOJYUYCHHBIC IO APYrUM JUCHUIINIMHAM JOaHHOI'O HAIIpaBJIICHUSA U
aKTUBU3MPOBATh WX HCIIONH30BaHWE, KaK B Cllydae pEIICeHHUS IOCTaBICHHBIX 3axady, Tak U B
JlaJIbHENIIEN MPAaKTUYECKOU JEATENbHOCTH.

IIporpammy paspa6orana: Cnacckasi T.A., K.0.H., AOLEHT
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