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AHHOTaLUA
paboueii mporpaMMbl Y4eOHOM TUCITUTUTHHBI
b1.0.14 «Mukpobuomorusi»
JUIs IOATOTOBKM OakanaBpa 1o HampasieHuto 35.03.04 HarpaBieHHOCTh: «Arpobu3Hecy, «3amuTa
pacteHuil U GUTOCAaHUTAPHBIN KOHTPOJIb)

Llegb ocBOeHHS] NMCUUIUIMHBI: JUCLUIUIMHA «MHUKpOOMOIOrUs» IpU3BaHA AAaTh 3HAHUS O
cUCTeMaTHKe, MOP(OJIOTHH M Pa3MHOKEHUU OaKTepUil; B3aWMOOTHOIICHUSX MHUKPOOPTaHHU3MOB U
OKpY’Karollel cpelibl; B3aUMOOTHOIIEHUSX MHUKPOOPraHM3MOB MEXIy COOOH U € Jpyrumu
CyllecTBaMH; MeTaboJIn3Me MHUKPOOPraHU3MOB, MPEBPAIICHUAX MUKPOOPraHU3MaMH COEIUHEHUH
yriepoja, a3ora, gocdopa, cepsl, jKene3a U IPYrux 3JIEMEHTOB; MOYBEHHBIX MHKPOOPTaHU3MaXx;
METOJaX ONpENCIIEHUsI MX COCTaBa M AaKTUBHOCTH; IOHATUAX, IPHUHLUNAX W KOHLENLHUAX
MOYBEHHOH MHKpPOOMOJIOTHH W HKOJIOTHH, POJHM IOYBEHHBIX MHUKPOOPTaHU3MOB B IUIOJOPOIUHU
IOYBBI; BJIMAHUM OOpPaOOTKM TMOYBBI W MHUHEPAIbHBIX YAOOpEHMH Ha JEATENbHOCTh
MHUKPOOPTaHU3MOB; POJIM MHUKPOOPTraHW3MOB IPH TOJYYEHWH OPraHWYECKHX YyHOOpeHuil; o
CHUHTETUYECKUX XUMHUYECKUX COEIUHEHUSAX U UX JETOKCHUKALUM MHUKPOOPraHU3MaMHU; SMU(PUTHBIX
MUKpPOOPraHU3Max JHUCThEB, CEMEHAX U 30HAX KOPHS pacTeHUi; 00 OCHOBaX MUKPOOMOJIOTHYECKUX
IPOM3BOJICTB IIPOAYKTOB M OHONpenapaToB CEIbCKOX03IHCTBEHHOIO Ha3HAUEHUs; MUKPOOHOJIOTUU
KOPMOB.

MecTo AMCHMIUIMHBI B Y4eOHOM IUIaHe: TUCHMIDIMHA «MHKpOOUOIOTHS» BKJIIOYEHA B
JUCHUIIIMHBI 00s3aTeIbHONW 4YacTH ydeOHOro 1iaHa mo HampasieHuto 35.03.04 HampaBieHHOCTD:
«ArpoOu3Hecy, «3ammTa pacTeHH U PUTOCAHUTAPHBIA KOHTPOIIb

TpeboBanus K pe3yJbTaTaM OCBOEHHUS JUCHUILIMHBI: B PE3yJIbTaTe OCBOCHUS
JTUCIUIUTAHBI (POPMUPYIOTCS CIEAYIOIINE KOMITETEHIUH:

OIIK-1 CnocobeH pemath TUHOBBIE 3a/1a4u TPO(GECCUOHATLHON AESITETbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX W €CTECTBEHHBIX HAyK C MpPHUMEHEHHEeM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

OIIK-1.1 JIemoHCTpupyeT 3HAHUE OCHOBHBIX 3aKOHOB MaTeMaTUYECKHUX, €CTECTBEHOHAYUYHBIX U
oOmienpodecCHOHANBHBIX TUCIUTUINH, HEOOXOAMUMBIX JIJIS pEIICHHs TUTIOBBIX 3a7a4 B 001acTh
arpoOHOMUU

OIIK-1.3 TIpumensier nHGOPMAITMOHHOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH B PEIIEHUU THUIIOBBIX
3a/1a4 B 00J1aCTH arpOHOMUU

Kpartkoe conep:xanue TUCHUIJIMHBLI: B COOTBETCTBUM C MEMIMH W 3aJadaMH B CTPYKTYpe
KypCa BBIACIAKOTCA OBa TECHO CBs3aHHBIX JIpyr C€ ApPYroM paszacia (paCKpI)IBaIOH_II/IQCH
COOTBETCTBYIOUTMH TEMaMH):

1. O6mas mukpoouosorusi (OOBEKTHI, 3agauyd, OCHOBHBIC HAIMpPABJICHUS |
NEPCHEKTUBBl  PAa3BUTHUA  MHUKPOOHMONOTHH; MOPQOJIOrHsl MHUKPOOPTaHHU3MOB,
($bu3M0NOrUsT MUKPOOPTaHU3MOB; T€HETUKA MUKPOOPIaHW3MOB; BIIMSHUE (PAKTOPOB
BHEIIHEN cpesibl Ha MUKPOOPTraHU3MbI; 3KOJIOTHSl MUKPOOPTraHU3MOB; IpEBpallleHNe
MUKpPOOPTraHU3MaMH COEIMHEHUN YIJIEpoJa; MPEBPALEHUE MHKPOOpraHU3MaMu
COeMHEHUI a30Ta; Ononornyeckas pukcalys MOJICKYIIPHOTO a30Ta)

2. Ceabckoxo3siiictTBeHHass ~ MukpoOuosorusi  (I[louBeHHas  MHKpOOHOJIOTHS;
B3anMO/IEIICTBHE MUKpPOOPTaHHU3MOB u pacTeHui; HCIIOJIb30BAHNE
MHUKPOOPTaHU3MOB B TEXHOJIOTHAX CEIbCKOXO3IHCTBEHHOTO MPOM3BOJICTBA)

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



1. lleab ocBOEHUSI TUCHHUIIINHBI

JuctmrummHa  «MHKpOOHOIOTHS TPU3BaHa JaTh 3HAHHUSA O CUCTEMAaTUKe, MOP(HOJIOTHH U
pa3MHOXXEHUU OaKkTepuii;  B3aUMOOTHOIIECHUSX MHUKPOOPTAaHM3MOB U OKPYXKAaIOIIEH cpempl;
B3aMMOOTHONICHUSX MUKPOOPTaHU3MOB MEXJIY COOOW M C JAPYIHMMHU CYIIECTBAMH; METa0OIH3ME
MHUKPOOPTaHU3MOB, IPEBPALICHUSIX MUKPOOPTaHW3MaMHU COEIMHEHHMH yriepoja, a3ota, ¢ocdopa,
Cephl, Kejle3a W JIPYTHX DIIEMEHTOB; MOYBEHHBIX MHKPOOPraHM3Max; METOJaX ONpEACICHHUS HX
COCTaBa W AKTUBHOCTH, TOHSTHSAX, NPHUHIMUIAX W KOHIEHIMSIX MMOYBEHHOW MHKPOOHOJIOTHH M
9KOJIOTUH; POJIM TIOYBEHHBIX MUKPOOPTaHU3MOB B TIIOJIOPOJIUH TTOYBBI; BIUSHUU 00paOOTKH TTOYBBI
U MHUHEPAIBHBIX YJAOOpEHHI Ha JESTEIhbHOCTh MUKPOOPTAaHU3MOB; POJIM MUKPOOPTaHWU3MOB TIPU
MOJTyYCHUU OpPTraHUYECKHX YAOOPEHUH; O CHUHTETHYCCKHMX XUMHUYECKHX COCAMHCHUAX W HUX
JETOKCUKAIIMK MHUKPOOPTaHU3MaMH; SMH(PHUTHBIX MUKPOOPTaHMW3Max JIMCThEB, CEMEHAaX W 30HAaX
KOpHSI pacTeHHi; 00 OCHOBaX MHKPOOMOJOTUYECKHX MPOU3BOJCTB MPOJYKTOB M OHOMpENnapaTroB
CEIIbCKOXO3SHCTBEHHOT0 HA3HAYCHUS; MUKPOOHOJIOTHH KOPMOB.

2. MecTo TMCHUILIMHBI B Y4eOHOM mpolecce

Jucrumaa « MUKpOOHOJIOTHSI»  BKIIKOUEHA B 00sI3aTENIbHBIN MIepeyeHb AUCIUILIUH Y4eOHOTO
ana 6a30Boi yacty. Jucuumimaa « MUKpOOHOJIOTHS» — peaau3yeTcss B COOTBETCTBHHU C TPEOOBAHUAMMU
®I'OC, OIIOII BO u Yue6Horo rana o HanpasiieHuto 35.03.04 HanpaBieHHOCTh: «ATpOOU3HECY,
«3amuTa pacTeHui U (UTOCAaHUTAPHBIN KOHTPOJIb

[IpenmecTBytommM KypcoM, Ha KOTOPOM  HEMOCPEJACTBEHHO 0Oasupyercs IWCIUILUIMHA
«MHKpOOHOIOTUSI» ABJISETCS. OOTAaHHUKA.

Jucuumnia «MHUKPOOUOIOTHS» SBISIETCS OCHOBOIOJIATAONICH U HU3YYEHHS CIICIYIOIINX
JUCLHUIUIMH: MHTETPUPOBAHHAS 3allUTa PACTEHUH, CEIbCKOXO3SIHCTBEHHAS (PUTOMATONOTHS, OHOJIOTHIECKAs
3alIUTa PACTEHUI , XpaHCHHUE, epepadoTKa MPOAYKTOB PACTCHHEBOCTBA.

PaGouas nmporpamMmma TuCTIMITTHHB « MHUKPOOHOIOTHSDY JUIS UHBAJIUZIOB U JIML] C OTPAaHHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI pa3pabaThiBacTCsd MHINBUAYAIBHO C YUYETOM OCOOCHHOCTEH MCHUXO(HU3HYECKOTO
pa3BUTUA, UHIUBUIYAJIbHBIX BO3MOKHOCTEHM U COCTOSHUS 310pOBbA TaKUX O6y‘-IaIOHII/IXC$I.

3. llepeyeHb MIAHUPYEMBbIX pPe3yJbTaTOB 00yUeHHUsI N0 AMCLHUIIIMHE, COOTHECEHHBIX € IJIAHUPYEMbIMHU
pe3yJibTaTaMu OCBOEHUsI 00Pa30BaTeIbHON MPOrPaMMBbl

W3yyeHnne pnaHHOW y4yeOHOW IUCLMIUIMHBI HAmpaBieHO Ha (QOpMUpOBaHHE Yy o0Oydaromuxcs
KOMITETCHIINH, IPEACTABICHHBIX B Tabymme 1.



TpeboBanust K pe3ylbTaTaM OCBOCHUS yUeOHON TUCIIUTIIIMHBI

Taonuma 1

X TEXHOJIOTHIL;

nponeccax;

No Kon Coneprxanue B pesynpraTe u3yueHus y4eOHOH AUCIMIUIMHBI 00yYaroluecs JOJDKHBI:
| xommeTeH | kommereHnMu (niu e€ | MHIMKAaTOPBI KOMIETEHLIUH
/o 3HaThb YMETH BJ1aJ1C€Th
UM YacTH)
1 OIIK-1 |Cmocoben  pemrath |OIK-1.1 JleMOHCTpUpPYeT | MOpQONOruoo,  (QU3HOJIOrHIO, | 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 | HEOOXOAUMBIX 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 3a7a4 B
o0jacTu arpoOHOMHUU

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.

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




4. CTpyKTYypa M coep:KaHue TUCHUIINHBI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 10 BUIaM PadoT Mo ceMecTpam

OO6mas Tpya0€MKOCTh AUCHUIUIMHBI cocTaBiseT 3 3ad.en. (108 vacoB), ux pacnpejenenue

10 BUJaM pabOT ceMeCTpaM IMpeCcTaBiIeHo B Tabnaumax 2 a, 2 6

OYHAS ®OPMA OBYYEHUA

Tabnuma 2a

Pacnpeneﬂeﬂne prHOéMKOCTI/I JAUCHHUIIIMHBI 110 BUJIaM paﬁoT Imo ceMmecrpam

TpynoemMKocTh
Bun yueGHO#I paboThI yac. ITo
ceMecTpam
Ne 2
OO6mas Tpy10EMKOCTh JUCIUTUINHBI IO Y4eOHOMY IIJIaHy 72 72
1. KonrakTHas pa6ora: 54 54
AyautopHasi pabora: 94 54
8 MOM Hucie:
Jlexumu (JI) 18 18
[Tpaktnyeckne 3ansTus (113) 36 36
CamocrostenbHas paborta (CPC) 18 18
B TOM YHUCJIC:
CaMOCTOSITEJIbHOE ~ HW3y4YEHUE  pasfenoB,  CaMONOATOTOBKA 18 18
(mpopaboTKa W TOBTOPEHHE JIEKIHOHHOTO —Marepuana |
MaTepraiga y4eOHHKOB H Y4YeOHBIX IOCOOHWH, MOITOTOBKAa K
MPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYMAaM U T.)I.)
Bun npomMexxyTouyHOT0 KOHTPOJIS: 3a4yeT
3AOYHASA ®OPMA OBYYEHUS
Tabnuua 26
Pacnpenesienne Tpy10éMKOCTH THCHHMIJIMHBI 110 BUAaM padoT Mo ceMecTpam
Tpyno€mMKocTh
Bun yuebHoit paboTbl B4 mo
yac. ceMecTpam
No2
O01mas TpyA0€MKOCTb JUCITUIUIMHBI TT0 Y4EOHOMY TUTaHY 72 72
1. KourakTHas padora: 8 8
AynuTopHas padora 8 8
B TOM YHUCJIC:
nexkuuu (JI) 4 4
npaktudeckue 3ansatus (I113) 4 4
2. CamocTtosiTenbHas padora (CPC) 60 60
CaMOCTOSITEIIEHOE H3yYCHHUE Pa3/IelioB, CAMOITOATOTOBKA 60 60
(mpopaboTka 1 MOBTOPEHHE JEKIIMOHHOTO MaTepuana u
Marepuana y4eOHMKOB U y4eOHBIX MTOCOOHI, MMOATOTOBKA K
MIPAKTUYECKUM 3aHSITHSIM, KOJUIOKBUYMaM H T.J.)
Iloozomoska k 3auemy (KOHMpOJb) 4 4
Byt mpoMexkyTOYHOT0 KOHTPOJIS 3a4er




4.2 ConepxxaHue IMCUUILIHHBI

OYHASA ®OPMA OBYUYEHUS
Tabmuma 3a
TemaTnuyeckuii MyIaH y4eO0HOM U CHUNIHHBI

HaumeHoBaHuUe pa3ieioB U TeM Beero KonTakTHas padora Bueayauropnasi
AUCHMIUINH (YKPYITHEHHO) JI 113 pabora CPC
Paznen 1. «O06mas MUKpOOHOIOTHSI 42 10 22 10
Pasznen 2 — «CenbpcKkoX03sMCTBEHHAS 30 8 14 8
MUKpPOOHOJIOTHSD)
HTOoro mo gucuuIIHHE 72 18 36 18

4.3. Copaep:xaHue pa3iesioB JUCUUIIIMHBI

Pa3nea 1 «O0mass MuUKkpoOuoI0rus»

Tema 1. «OObekTbl, 3ajJaud, OCHOBHbIE€ HaNpaBICHUS U HNEPCHEKTHBBI Pa3BUTHUSA
MUKpPOOHOJIOTUN»

OOBEKTHl U METOJIbI MUKPOOUOJIOTUH, MECTO MUKPOOHOJIOTHH B CUCTEME OMOJIOIMYECKHX HayK,
pOJIb MUKPOOPraHM3MOB B MpPHUPOAE M JKU3HM YEIOBEKa, 3aJaud M IEPCHEKTHUBBl HCIOJIb30BaHUS
MHUKPOOPIaHU3MOB B CEJIbCKOM XO03SIIICTBE, KpaTKas UCTOPUS MUKPOOUOJIOTHH.

Tema 2. «MopdoJiorusi MUKPpOOPraHU3MOB»

Bupycol  (Mopdonorus, mnpuHOUNBL Kiaccupukanuu), OaKTepuo-, MHKO-, aKTUHOQAru..
YabpTpacTpykTypa OakrepuaibHO# KieTku. Cropsl U criopooOpazoBanue. Mopdoaorus OCHOBHBIX (opM
IIPOKAPUOT, OCOOEHHOCTH AKTMHOMHULETOB. DYKapHUOTHYECKHE MUKPOOPraHU3Mbl: TpuObl. OCHOBHbBIE
KJ1acchl rpuOoB. COBpEMEHHBIE METOIbI CUCTEMATU3AL[MM MUKPOOOB.

Tema 3. «®@U3H0T0THSI MUKPOOPTAaHU3MOB»

ConeprxaHre OpraHUYeCKUX W MHUHEPAJIbHBIX BEIIECTB B KIETKaX, OMOCHHTE3, (hepMEHTHl MHK-
poOOB, MX JOKATU3aIMs B KIETKE, KOHCTUTYTUBHBIC U MHIYIUOETbHBIE (DEPMEHTHI, UX NPUMEHEHHE B
H/X. MexaHu3Mbl ¥ CIOCOOBI MUTAHUS, ITYTH MOCTYIIEHNS BEIIECTB B MUKPOOHYIO KJIETKY. XEMOJIUTHI - U
xemoopranotpopsl. Mcrounuku sHepruu. Canpo@uTbl, KOMMEHCalbl, Mapa3uTbl. AHAO0IM3M MU
KaTaboyin3M. DHepreTudyeckuil oOMeH. bpoxkeHue kak crmoco0 MOJydeHHUs 3HEPrud B aHA3POOHBIX

YCIIOBHSIX.
Tema 4. «'eHeTHKa MUKPOOPTaHNU3MOB»
HacneacrBeHHOCTD MHUKPOOPTraHU3MOB. Opranuzanus TE€HETUYECKOT O amnmapara,

BHEXPOMOCOMHBIE HACIIEJCTBEHHOCTH, T€HETHYECKH Koa. POpMBI M3MEHYMBOCTH. MyTanuu, BUIBI
myTanuil. 'eneTnueckue pekoMOuHanuu. ['eHHas MHKEHepHsl, IPUMEHEHHE €€ B HApOJIHOM XO3SHCTBeE.

Tema S. «Biansinue ¢pakTopoB BHelIHel cpeabl HA MUKPOOPTraHU3MbI»

BnusiHue BHeUIHeW cpelibl Ha )KU3HEAEATENbHOCTh MUKPOOOB. /[Mamna3oH ToJIepaHTHOCTH BUJIOB
[0 OTHONIEHHIO K a0MOTHYecKUM QakTopaM. 3aKOH TOJEpPaHTHOCTH. JluMuTupyromuii Qaxrop.
®u3M0I0rHYecKe rpyInbl MUKPOOPTaHU3MOB 110 OTHOIICHUIO K (haKTOpaM BHEIIHEH Cpejibl.

JelicTBue pusnueckux (HakTopoB (TeMIeparypsbl, BIaKHOCTH, CBETa, OCMOTHYECKOTO JIaBJICHUS,
yABTPa3ByKa, pajHalldd, 3JEKTPUYECTBA, HEBECOMOCTH) Ha MHUKPOOBL. YCTOHYHMBOCTH MHKpPOOOB K
BO3/ICUCTBUIO (PAKTOPOB cpelibl. XUMUYECKHE (haKTOPBI: IEN0YH, KHCIOTHI, CONU TSDKEIBIX METaJIOoB,
pH- cpensl. buonornueckue gakropsl. Metoasl creprin3aui. B3auMooTHOIIEHHE MEXTy MUKpOOaMHu:
CUMOMO3, aHTarOHW3M, MYTyallu3M, Napa3UTH3M, XHUIIHUYECTBO. lIcmonb3oBaHME ATHX SBJICHUH B
HapOJIHOM X03siiicTBe. OCHOBBI KOHCEPBUPOBAHUS CHIPbs U IPOAYKTOB.

Tema 6. «Ikojorusi MHKPOOPraHU3MOB» B3aWMOCBS3b MHKPOOPTaHH3MOB CO Cpeion
obutaHus. JKocucTeMbl. buoTndeckne, abMoTHYECKHEe KOMIIOHEHTHI. buorieHnos, mapasutorieHo3. Poib
MHUKpPOOPTraHU3MOB B KPYrOBOPOTE BEIIECTB, SKOJOTHYEcKasl HuUlla, (JOpMbI B3aMMOOTHOILIECHUN MEXAy
MHUKpPOOpPraHU3MaMH.

Tema 7. «IIpeBpamenue MUKPOOPIraHM3MaMM COeIMHEHUH yIiepoaa



Bo30ynuTtenu cnuproBoro OposkeHust M uX ocooeHHocTH. XuMu3M mnporiecca. Iddekt [Tacrepa.
Posb ciupToBOro OposkeHUs B MPUPOJE U JKU3HU ueroBeka. MonouHokuciaoe Opoxenne. OcoOeHHOCTH
MOJIOYHOKHUCIBIX OakTepuil. ['omodepmeHTaTHBHOE, TeTepodepMeHTaTuBHOE U OudumIoOpoKeHHE.
Hcnonp30BaHne MOJOYHOKHUCIIOTO OpOXEHMSI B MUILIEBOM MPOMBIIUIEHHOCTH M KOPMOIIPOU3BOJCTBE.
CuitocoBaHue.

Bunel OpoxeHM, BBI3BIBAEMBIX KJIOCTpUAUAMU. MacinsHOKucioe OpokeHue, 0COOEHHOCTU
BO30yAUTENIEH, 3HAaUEHUE B IPUPOJIE, CEIbCKOM XO35IIICTBE U MPOMBILUIEHHOCTH. bpojkeHne neKTHHOBBIX
BEIIECTB U €ro pojiib B MEPBUYHON MepepadoTKe TyOOBOJOKHUCTHIX pacTeHUil. bpokeHue Helrono3sl.
Bo30yaurenu, XuMu3M, 3HaUCHHE.

Tema 8. «IIpeBpaimenne MUKPOOPTraHU3MaMM COeUHEHHUI a30Ta»

Yyactue MHKpPOOpPraHM3MOB B pa3IM4HBIX JTanax KpyroBopora a3oTa. BiusHue
MHUKPOOMOJIOTHYECKUX IPEBPALICHUHA a30TCOAEPXKAIMX COEJUHEHUH Ha JOCTYNHOCTb a30Ta MAJs
NUTAaHUS pacTeHWd. MUHepanu3aus a30TCoAepKAIMX OpraHnYecKux coeanHeHuil. Hutpudukamus u
neautpudukanusa. MMmoOunusanus azora. PerynupoBanue npoueccoB TpaHC(OpPMALMU a30Ta B [IOYBE
U TIPU XpaHEHUH HABO3a.

Tema 9. «buosornueckasi puxkcamusi MoJIEKYJISIPHOTO a30Tay

CriocoOHOCTh K YCBOEHHIO MOJEKYJSPHOIO a30Ta — YHHKalbHasi OCOOEHHOCTb IPOKAPHOT.
buoxumus azorguxcauuu. AsoTdukcanys CBOOOJHOXKUBYHIMMU OaKTEpUSAMH. ACCOLMATHBHBINA
cumbuo3.  CumOmormueckass  asordukcanus.  KioyOenpkoBble — Oaktepun.  ['eHeTmueckas
00yCJIOBICHHOCTh B3aUMOJAEUCTBUI 1Ma30TpO(HBIX OakTepuil M pacTeHUU. YciaoBuUs 00pa3oBaHuUs
apdexTuBHOrO cuMOmo3a. bruonpenapaTsl Ha OCHOBE a30THUKCUPYIOMINX OaKTEPUH.

Paznen 2 «CeibCKOX03s1iiCTBEHHASI MUKPOOHOJIOTHS»

Tema 10. «IlouBeHHAss MUKPOOHOJI0THS

[TouBeHHbIE MUKPOOpPraHu3Mbl. MeToJbl ONpeleNeHUss MX COCTaBa M aKTHUBHOCTH. Poib
MHUKPOOPTaHU3MOB B IOYBOOOPA30BAHMU M IUIOAOPOAWMHU. MHUKpPOOHBIE IIEHO3bI PA3JIMYHBIX THIIOB
noyB. BiusHue arponpueMoB Ha MOYBEHHbIE MMKpPOOpraHusmbl. IlouBeHHas MHKpOOHOJIOTHS U
HKOJIOTU3ALMsl CETBCKOTO X0341UCTBA.

Tema 11. «B3anmoaeiicTBe MUKPOOPTaHU3MOB U PACTEHUIN»

MuKpOOpraHu3Mbl 30HBI KOPHS U WX BIMSHUE Ha pacTeHus. CHMOMO3 MHKPOOPTaHH3MOB H
pacteHuii. Mukopusza pacteHuid. SnudutHas MUkpodiaopa. Poiab anupUTHEIX MUKpPOOPraHU3MOB IpU
XpaHEHHUH ypoxas. Pa3BuTHe Ha paCTEHUSX TOKCHUTEHHBIX TPHOOB.

Tema 12.«Mcnosib30BaHHe MHKPOOPTraHU3MOB B TEXHOJIOTHSIX CEJIbCKOXO03AHCTBEHHOIO
NPOU3BOJACTBA»

PerynupoBanne MUKpPOOHBIX IPOLECCOB B MOYBE M MPH IMPHUTOTOBIEHUH OPraHUYECKHX
ynoOpeHuil ¢ 1enbl0 ONTUMHU3AIMM TOYBEHHOW Cpelbl M TOBBIIICHUS  YPOXKaiHOCTH
CENIbCKOXO3SMCTBEHHBIX  KYyJIbTYp.  MHKpoOOHOIIOTHYECKHE  CpeACTBAa  3alllUThl  pacTEHUil.
MukpoOuosioruueckue 3emieyao0puTeabHble Ipenaparsl 3akBacku. [IpoonoTuky.

3AO0OYHASA ®OPMA OBYYEHUA

Tabnuua 36
TemaTuyeckuii n1aH yueOHOM AU CUMIIMHBI
HaunmeHoBaHMe pa3/je/ioB U TeM Beero KonTakTHas paGora BHueayauTopHasn
AUCUHMILINH (YKPYITHEHHO) JI 113 padora CPC
Pazgen 1. «O0mas MUKpOOHOIOTHSI» 24 2 2 20
Paznen 2 — «Cenbckoxo341cTBEHHAs 48 2 2 44
MUKPOOHOJIOT U
HToro mo guCHMILINHE 72 4 4 64




4.3 Jlekniuu NpaKkTH4YecKue 3aHATHSA

OYHAS ®OPMA OBYUYEHUSA
Tabmmma 4a CopaeprkaHue JJeKIUi, MPAKTHYECKUX 3aHITHH M KOHTPOJbHbI€ MEPONPUSITUHSA
e Hazpanue . . Popmupye Brn Kon-Bo
I/ Ne v Ha3BaHUE JICKIMA/ TIPAKTUICCKUX 3aHATUI MEIE KOHTPOJIBHOTO
II PO, UL KOMIICTCHIIMN MCPOIPUATHSA Hacos
1.
Pazgen 1. «CoBpeMeHHBIE METOBI Ta0OPATOPHOM TUATHOCTHKI 34
Tema 1. Jlexmms Nel OIIK-1.1; YCTHBIH O1Ipoc 1
«OOBEKTHI, «OOBeKTHI, 3a1a4d, OCHOBHBIC HaIpPaBIICHUS OIIK-1.3 pedepar
3a/1auH, Y MIEPCIICKTUBBI Pa3BUTHS MHUKPOOUOJIOT U
OCHOBHBIC OIIK-1.1; YCTHBIH OIIpoc 2
HanpasineHus U | [Ipaktuueckoe 3adstue Nel. 3makomctBo ¢ | OIIK-1.3 pedepar
MEPCIEKTHUBEI MHUKPOOHOJIOTrHYECKON nabopatopuei,
pa3BUTHS TEXHUKOM Oe3omacHocTH mpu pabore ¢
MHKPOOHOJIOTH | MHKPOOHOIOTHYECKUMH 00BbeKTaMu.
m» Onrtruyeckuii MHUKPOCKOIL
Muxkpobuosnoruyeckas TEXHHKa u
anmapartypa.
Tema 2. Jlexkuus Ne2 «Mopodonorus | OIIK-1.1; | ycrHslii onpoc, 1
«Mopdonorust | MUKPOOPTAaHH3MOBY» OIIK-1.3 pedepar
mukpoopranus- | Ilpaktuueckoe 3amstue Ne2 «lllapoBuambsie | OIIK-1.1; | ycrHslii ompoc, 2
MOB» dopmbl MukpoGoB. Texnuka npurotosnenus | OIIK-1.3 | pedepar
(UKCHpOBaHHBIX  TpemaparoB.  MeTosl
OKpalIMBaHUs MHKPOOPTaHU3MOB 110 ['pammy
[TpakTrueckoe 3anstue N3 OIIK-1.1; | ycrHsli ompoc, 2
[NamouxoBuIHBEIE (hopMBI MuKpo6oB. | OIIK-1.3 | pedepar
WzButhie popmbl MEKPOOOB.
[MpakTuueckoe 3austue Ned, Mopdonorus | OIIK-1.1; | ycrHeId ompoc, 2
rpu6os. Ilnecuesbie rpubbl.  Jlposxoxu. | OINIK-1.3 | pedepar
AKTUHOMHIIETEL.
Tema 3. Jlexmust Ne3 «®Dusnonorust | OIIK-1.1; YCTHBIH 2
«®Du3uoo- MUKDPOOPTaHU3MOBY OIIK-1.3 ompoc,
rus pedepar
MHKpOOpTa- [TpakTaeckoe 3aHATHE Ne 5| OIIK-1.1; YCTHBII 4
HI3MOBY «IIpuroroBnenne nuratenbHbix  cpex. | OINK-1.3 ompoc,
MeToapl KyJIbTUBUPOBAaHUS MUKPOOOB Ha pedepar
IATATENBHBIX CPEIAX»
Tewma 4. Jlexums No4 «'emernka | OIIK-1.1; YCTHBIN 2
«[eHerrka MUKDPOOPTaHU3MOBY OIIK-1.3 ompoc,
MUKPOOpraHu pedepat
3MOB»
Tema 5. Jekmust  Ne5.  «Bmumsinme — dakropos | OIIK-1.1; YCTHBIN 2
«Bnusgaue BHEIIHEN CPeIbl HA MUKPOOPraHU3MBbI» OIIK-1.3 0Ipoc
dbakTopoB [Tpaktueckoe 3ansatue Ne6. Meronsr | OIIK-1.1; YCTHBIN 2
BHEIIHEH CTEPUIIH3ALMH OIIK-1.3 oIpoc
cpenbl Ha
MUKPOOPTraHU
3MBD)
Tema 7. | IpakTuueckoe 3aHsTHE Ne7. | OIIK-1.1; | ycrHbiii onpoc, 2
«IIpeBpaier | Bo3byaurenu ciupToBOro OposKeHust OIIK-1.3 pedepar,
TIPE3EHTAIUS
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Ne Dopmupye Bun
Hazpanue . . Kon-Bo
I/ Ne u HazBaHHE J'IeKL[I/II/I/ MPAaKTUYCCKUX 3aHATUN MBIC KOHTPOJIbHOT'O
paszena, TeMbl 4acoB
II KOMIICTCHIIUHN MEPOIIPUATHUA
ue OIIK-1.1; | ycTHBI# ompoc, 2
mukpoopran | [IpakTuueckoe 3aHATHE Neg. | OIIK-1.3 pedepar,
KOHTPOJIbHAaA
A3MaMHu Bo3oynurenn MOJIOYHOKHCIIOTO, paota Nol
COEIMHEHU I MPOMTMOHOBOKHUCIIOTO OpOKEHHUS
yriaepona»
[MpakTHuyeckoe 3aHSATHE Ne9. | OIIK-1.1; | ycrHbiit onpoc, 2
Bo30ynurenu macisHokuciaoro | OIIK-1.3 pedepar
6pO)I(eHI/I${ Mpe3CHTalA
[IpakTnueckoe 3aHSATHE Nel0. | OIIK-1.1; | ycrHsii onpoc, 2
MHUKPOOHOJIOrHs KOPMOB OIIK-1.3 pedepar,
KOJUIOKBUYM
Nel
Tema 8. Jlexuust Neb. «IIpeBpamenne | OIIK-1.1; | ycTHblii onpoc 1
«IIpeBpain MHUKPOOpPraHW3MaMu COECIMHEHHUI a30Ta OIIK-1.3
e-Hue [MpakTHyeckoe 3aHATHE Nell. | OIIK-1.1; | ycrbIif ompoc 2
MHKpOOpra AMMoHU(pUKays, autpupukanus, | OIIK-1.3
HA3MaMH JNeHUTpUUKAITUS
COEMHEHU
1 azoTa»
Tema 0. Jlexuus Ne7. «buonornyeckas ¢uxcamus | OIIK-1.1; | ycrasii onpoc, 1
«buronoruy MOJIEKYJISIPHOTO a30Ta» OIIK-1.3 KOMJ;’.K;HYM
ecKas -
bukcamnus
MOJIEKYJISIP
HOI'0
a30Ta»
2 3. Pa3zgen 2 Ceiabckoxo3siiicTBEHHAst MUKPOOHOJIOTHS
20
Tema 10. OIIK-1.1; YCTHBIN 2
Jlexums Ne§ «ITouBeHHAass MUKPOOHUOTOTHSD» '
«ITouBeHHas B P OIIK-1.3 onpoc
mukpobuonorus | Ipakrudeckoe 3ansatue Ne 12 «O0mmii OIIK-1.1; YCTHBIN 2
» MUKPOOHOJIOTHYECKUN aHAJIN3 TTOYBBI» OIlK-1.3 onpoc
[Ipaktuueckoe 3anarue Ne 13 «MeTtoabl OIIK-1.1; —
ONIPEAEIIEHUS COCTAaBA U AKTUBHOCTH OIIK-1.3 yon oc
MOYBEHHOW MUKPOQIIOPHD» P
Tema 11. " OIIK-1.1; CTHBIN
o Jlexmust Ne9 «B3anmonencreue Y 2
«B3anmonerict- N OIIK-1.3 omnpoc,
MHUKPOOPTaHU3MOB M PACTEHUI»
BHE pedepar
MHUKPOOPTaHH3- -1.1; .
Poop [IpaxTrueckoe 3anstue Ne 14 OIK-1.1; YCTHBIN c
MOB u OIIK-1.3
. «MUKpOOpraHu3Mbl, 0OUTAIOIINE B orpoc
pacTeHUID» o
MPUKOPHEBOH 30HE» pedepar
OIK-1.1; CTHBIA 2
[IpakTrueckoe 3ansrue Ne 15 «OnudurHas OIlK-1.3 yon oc
MHUKpodIIopay P
pedepar
Tema 12. Jlexmmst Ne10-11 «Mcnons3oBanue OIIK-1.1; D— 4
«/crionb30BaHN | MUKPOOPTaHU3MOB B TEXHOJIOTHSAX OIIK-1.3 yon oc
e CEJIbCKOXO3SIMCTBEHHOTO TPOU3BOJICTBAY P
pedepar
MUKPOOPTaHH3M
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MHKPOOPraHU3MOB»

Ne Dopmupye Bun
I/ PRI Ne u HazBaHHE HeKHHﬁ/ MPAaKTUYCCKUX 3aHIATUI MBIC KOHTPOJIbHOT'O ey
I DA3ICIA, TEMEI KOMIIETEHIIUY | MEPONPHUSATHUS 1acos
OB B OIIK-1.1; 2
TEXHOTOTHSIX ITpaktuueckoe 3ansarue Nel6. OIK-1.3 pedepar
cembekoxossiict | PAKTEPHANILHBIC [TI0YBOYI00PHTEIbHEIC KOJUTOKBHYM
BEHHOTO npenaparsl. Ne3
TPOM3BOACTBAY | Mpakriyeckoe 3ansTie Nol7-18. OIIK-1.1; | yernmit onpoc 4
BHOKOHBEpCHS OTXO0JI0B OIIK-1.3 pedepar,
CEIIbCKOXO35ICTBEHHOIO IPOU3BOJACTBA TECTUPOBAHHE
3A0OYHASA ®OPMA OBYYEHUSA
Tabnuua 46
Conep:xanue JieKIUi / IPAKTUYECKUX 3aHATHI U KOHTPOJIbHbIE MEPONPUSTUSA
1 Paznen 1. «O0mas MEKpOOHOIOTHS»
Tema 1. «OOBEKTHI, Jlexmmst Nel OIIK-1.1; YCTHBIHA 01Ipoc 1
32724, OCHOBHbBIC «OOBeKThbl, 3aJayd, OCHOBHBIE OIIK-1.3
HAaIpaBJICHUS U HaNpaBIeHUS H  TIEPCHEKTUBBI
MEPCTIEKTHBEI Pa3BUTHS | PA3BUTUS MUKPOOHOIOTHID)
MHUKPOOHOJIOT M)
Tema 2. «Mopdonorust | Jlekuus Nel «Mopdonorus OIlK-1.1; YCTHBII OMpOC 1
MHUKPOOPTaHU3MOBY MHUKPOOPTaHU3MOBY OIIK-1.3
IIpakTuueckoe 3aHATHE Nel OIIK-1.1; YCTHBIN OMpoc 2
«[IlapoBunHbIE, TMAaTIOYKOBUIHBIC, OIIK-1.3
W3BUTHIC bopmbl MHKpPOOOB.
Mopdomorust TpudoB»

2 4. Pazngen 2 CellbCKOX0351iiCTBEHHAs1 MUKPOOHOJIOTHSI 4
Tema 10. | JIexus Ne2 «ITouBeHHas OIIK-1.1; YCTHBIN 2
«IlouBeHHas MHUKPOOHOJIOTHS» OINIK-1.3 ompoc
MHKPOOHOIOTUSI» [TpakTnyeckoe 3ansaTre Ne 2 OIIK-1.1; . 2

N o ) YCTHBIN
«O0muii MUKPOOHOIOTHYECKUI OIIK-1.3
aHaJIN3 NOYBbD) onpoc
OYHASA ®OPMA OBYUYEHUSA
Tabmuma Sa
IlepeyeHb BONIPOCOB ISl CAMOCTOSITEJIbHOI'0 M3Y4YEHUS M CLUIIINHbI
Ne Ne yaebHOro paszmena 1 TeMbl
[epeveHs BOPOCOB JUIsi CAMOCTOSITEIBHOTO N3yUSHHUS
/i JMCIUILUIAHBI
Paznen 1. «O0mass MUKpOOUOJIOTHSD)
1 Tema 1 «O0beKTHI, 321241, OCHOBHBIE Kparkast ucropust mukpoouonoruu. OINK-1.1; OIIK-1.3
HaNpaBJICHUs U TIEPCIIEKTUBBI PA3BUTHS
MHUKPOOHOJIOTHI
2 Tema 2 «Mopdonorus Mopdonorus ocHoBHBIX (opM mpokapuor. Cropel u
MHKPOOPTAaHU3MOBY cnopoobpa3zosanue. OITK-1.1; OINK-1.3
3 AHabonm3M ©  Katabomm3Mm. ODHEpreTHYecKud  OOMeEH.
Tema 3 «Dusnomnorus

MexaHu3Mbl TpaHcHopTa BemecTB yepe3 memopany OINK-1.1;

OIlK-1.3
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4 B3auMocCBA3p MUKpPOOPraHM3MOB CO CpelJod OOWTaHHA.
Okocucrembl. buornueckme, abuoTHyeckne KOMIOHEHTHI.
buoneno3, mnapasurtonieHo3. Pojb MHUKpPOOpPraHU3MOB B
Tema 4 «I'eHeTHKa MUKPOOPTAHU3MOBY
KpYroBOpOTE  BEIIECTB, JKOJIOTHYECKass HuIa, (HOpMBI
B3aFIMOOTHOIIIEHWH Mexay wmukpoopraammamu. OITK-1.1;
OIIK-1.3
5 Tewma 5 «BnusiHue pakTopoB BHEIIHEN Bnusinue  OMOTHYECKMX, aOWOTHYECKUX, aHTPOMOTEHHBIX
CpeJibl HA MUKPOOPTaHU3MBI) ¢aktopoB Ha mukpoopraum3Mel OIIK-1.1; OITK-1.3
6 @opMBl  U3MEHYMBOCTH.  MyTauuu, BHIbl  MyTalUi.
Tema 6 «2DK0I0THS MUKPOOPTaHU3MOBY I'enetnueckne  pexomOuHanuu.  I'eHHas  WHXXEHepHs,
npuMeHeHue ee B HapoaHoM xo3siicte. OIIK-1.1; OIIK-1.3
8 Tema 7.«IIpeBparenue ®dorocunre3 u xemocunres. bpoxenus OITK-1.1; OITK-1.3
MHUKPOOPTraHU3MaMH COEIUHEHUH
yriaepoaa»
12 | Tema 8.«lIpeBparienue NmmoOunm3anus azora OINK-1.1; OIIK-1.3
MUKpPOOpraHu3MaMH COeIMHEHHUH a30Ta»
13 | Tema 9.«buonmornveckas puxcanus buomnpenaparst Ha OCHOBe a30THUKCHPYIOMINX OakTepuit
MOJIEKYJISIPHOTO a30Ta)» OIIK-1.1; OIIK-1.3
Paznen 2. «CenbCKoX03sHCTBEHHAsI MUKPOOUOJIOTHS
14 MukpoOHBIE 1I€HO3bI Pa3IMYHBIX THIIOB TIOYB. BimsHue
arponpreMoB Ha IOYBEHHBIE MHUKpOOpraHu3Mbl. [louBeHHas
Tema 10.«ITouBeHHass MEKPOOUOIOTHSD) o
MHUKPOOHOJIOTHST ¥ 3KOJIOTH3AIMs CeIbCKOro Xo3siicTra OITK-
1.1; OIIK-1.3
15 | Tema 11.«B3aumogeiicteue PasButne Ha pactenusx TokcureHHbIX TprboB OITK-1.1; OIIK-
MHKPOOPTaHU3MOB U PACTEHHUIN. 1.3
16 | Tema 12.«Mcnonb3oBanue MukpoOuonornyeckue  3eMIIeyJOOpUTENbHBIE  MpenapaThl
MHUKpPOOPTaHU3MOB B TEXHOJIOTHUAX OIIK-1.1; OIIK-1.3
CEJIbCKOXO3SIICTBEHHOI'0 TPOU3BOJICTBA»
3AOYHASA ®OPMA OBYYEHUS
Tabnuua 56
IlepeyeHb BONIPOCOB ISl CAMOCTOSITEJIbHOI'0 M3Y4YEHUS M CLUIIINHbI
Ne Ne yaebHOTro paszuena 1 TeMbl
[lepeueHs BOIIPOCOB I CAMOCTOSITETILHOTO U3yUEHUS
n/n JUCHUITIAHEI
Paznen 1. «O0mas MEKpOOHOIOTHsD)
1 Tema 1 «O0OBeKTHI, 321241, OCHOBHBIE Kparkas ucropus mukpo6uonoruu. OINIK-1.1; OIIK-1.3
HaNpaBJICHUs U TEPCIIEKTUBBI PA3BUTHS
MUKPOOHOJIOTHID)
2 Tema 2 «Mopdonorus Mopdonoruss ocHOBHbIX QopMm mpokapuor. Crnopel u
MHUKPOOPTaHU3MOBY cnopoobOpazosanue. OIIK-1.1; OIIK-1.3
3 AnaOonmuzM W KaTaOonu3M. OHepreTMdeckuid  OOMEH.
Tema 3 «Dusnonorus .
MHEKDOODTAHH3MOB» MexaHu3Mbl TpaHciopTa BeriecTB yepe3 memoOpany OIIK-1.1;
OIlK-1.3
4 B3auMocBA3p MUKpPOOpPraHM3MOB CO  Cpelod OOHWTaHHA.
Okocucrembl. brornueckue, abuOTHUYECKME KOMIIOHEHTHI.
buoueno3, mnapasuroueHo3. Poiab  MHKpoOOpraHusMoB B
Tema 4 «I'eHeTHKa MUKPOOPIaHU3MOBY
KpYroBOpOTE  BEIIECTB, JKOJIOTHYECKass HHIIA, (HOpPMBI
B3aMMOOTHOIICHUH Mexay Mukpoopranm3mamu. OIIK-1.1;
OIlK-1.3
5 Tema 5 «BnusHue GakTopoB BHEIIHEH Binusaue OHOTHYECKHX, aOHOTHYECKHX, AaHTPOIOTEHHBIX

Cpe€abl HAa MUKPOOPIaHU3MbID»

¢akropoB Ha mukpoopraanzMel OIIK-1.1; OITK-1.3

13




6 @®opMBl  U3MEHUMBOCTH.  MyTanmu, BHIB  MyTalMil.
Tema 6 «KOIOTHSI MEKPOOPTAHHU3MOB) I'eneTnaeckue peKOMOMHAITHH. I'ennas WHXEHEPHS,
pUMeHeHue ee B HapoaHoM xo3siictee. OITK-1.1; OITK-1.3
8 Tema 7.«IIpeBparenue ®dorocunre3 u xemocunres. bpoxenus OITK-1.1; OITK-1.3
MHUKpPOOpPTraHU3MaMHK COCTUHEHUI
yrIepoa»
12 | Tema 8.«llpeBpamenue NmmoOunm3anus azora OINK-1.1; OIIK-1.3
MHUKpPOOpPraHM3MaMHK COSTMHEHUHN a30Tay
13 | Tema 9.«buonoruueckas pukcarus Buonpenapatel Ha OCHOBe a30TQUKCHUPYIOIIUX OakTepuid
MOJICKYJISIPHOTO a30Tay OIIK-1.1; OIK-1.3
Pazmen 2. «CenbCKOXO03sICTBEHHAsE MUKPOOUOIIOT U
14 MuKpOOHBIE TICHO3bl PpA3IMYHBIX THUIIOB TIOYB. BimsHue
arpornpueMoB Ha IOYBEHHbIE MHKPOOpPraHW3MbL IlouBeHHAS
Tema 10.«IlouBeHHass MEKPOOHOIOTHSI» .
MHKPOOHOJIOTHS M 3KOJIOTH3AITUS CeNbcKoro xo3siictea OINK-
1.1; OIIK-1.3
15 | Tema 11.«B3aumogeiictBue PasButHe Ha pacTenusix TokcureHHeix rpudos OIK-1.1; OIIK-
MHUKPOOPTaHU3MOB M PACTCHHUI». 1.3
16 | Tema 12.«Mcnonp3oBanne MukpoOuonoruieckue  3emieyJoOpUTeIbHbIE  Iperaparhbl
MHUKpPOOPTaHU3MOB B TEXHOJIOTHUAX OIlIK-1.1; OIIK-1.3
CEIIbCKOXO03IHCTBEHHOIO MPOM3BOJICTBAY
5. O6pa3oBaTeibHbIE TEXHOJIOTHHU
Tabauua 6
IIpuMeHeHNe AKTUBHBIX U MHTEPAKTUBHBIX 00Pa30BaTeJbHBIX TEXHOJIOTHI
HaumeHnoBanue HCHO0Jb3YyEMBIX
Ne n/n Tema u popma 3aHATHS AKTHBHBIX 1 HHTEPAKTHBHBIX
00pa3oBaTeJbHbIX TEXHOJOT Ui
1 Tema 1. «O0BEKTHI, 331241, OCHOBHBIE HATIPABJICHUS 1 JI [TpoGemHas neKus
TNICPCIICKTUBLI PA3BUTUA MI/IKpO6I/IOHOI‘I/II/I>>
2 Tema 4 «I'eHeTHKa MUKPOOPTaHU3MOB) JI [TpobnemHuas aexuust
3 Tema 5 «Bnusitaue GpakTopoB BHEIIHEH Cpe/ibl Ha J [TpoOnemHuas nexuust
MHUKPOOPraHU3MbD»
4 Tema 6 «IKOJIOTHSI MUKPOOPTAHIU3MOBY JI
5 Tema 7. «lIpeBpalieHre MUKPOOPraHU3MaMu J [TpobnemHas nekuus
COEAMHEHHI yriIepoia»
6 [IpakTnueckoe 3ansatue Ne7. Bo3doyaurenu cnuprosoro | I13 [Ipesenranus
OpOKeHUs
7 [TpakTuueckoe 3ansitue Ne9. Bo3oynurenun I13 [Ipe3enTanms
MaCJISTHOKHCIIOTO OpPOXKEHHS
8 Tema 11. «IIpeBpanieHrne MUKpOOpPraHU3MamMu J [TpoOnemuas nexuust
COCIMHEHM a30Tay
9 Tema 12 «buonornyeckast pukcanys MOJEKYISIPHOTO J [IpoGnemHuas nexuus
a3oTay
10 Tema 13 «IlouBeHHas MUKPOOHOJIOTHS» JI [TpoGnemHas nexnus
11 Tema 14 «BzaumopeiicTBrie MUKpPOOPTaHU3MOB U JI [TpobnemHas nekuus
pacTeHUI»
12 Tema 15 «Mcnons30BaHre MUKPOOPTaHU3MOB B JI [TpoGnemHas nexius
TEXHOJIOTHSIX CEJIbCKOXO3SICTBEHHOTO TPOU3BOJICTBA»
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6. TeKyIIIHﬁ KOHTpOJIb yCHeBaeMOCTI/I n IIpOMe)KyTO"lHaH aTreCTanmusa 1Mo uToraM OCBOCHHUA
JUCIHHUILTHHBI

6.1. TunoBble KOHTPOJIbHbIE 32JaHUS WIH MHbIE MATEPHAJIbI, HEO0X0AUMBbIE JIS OLEHKHU
3HAHMii, yMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

IlepeyeHb BONPOCOB K KOHTPOJIbHBIM MEPONPUATHAM (YCTHOMY ONPOCY) MO TeMaM

Paznen 1 «O0mast MUKPOOHOIOTHSI»
Tema 1. «O0beKTBI, 321241, OCHOBHbIE HANIPABJICHHUS M NMEePCIIEKTUBBI PA3BUTHSI MAKPOOHOJIOTHH
OIIK-1.1; OIIK-1.3
Bomnpocsl aJ1s1 codecenoBanmusi
1.00BeKTHI U METOABI MUKPOOHOIJIOTHH, MECTO MUKPOOHOJIOTHH B CUCTEME OMOJIOTMYECKUX HayK
2. Pomp MHKpOOPraHM3MOB B MPHUPOAE W JKU3HU YEJIOBEKa, 3aJadydl M MEPCHEKTHBBI HCIOJIb30BaAHUS
MHKPOOPTaHU3MOB B CEIbCKOM XO3AHCTBE
3.Kpartkas uctopust MUKpOOHOJIOTHH.
Tembl pedeparoB
1. Mukpobuoiaorus, ee poJib B HAPOIHOM XO3SIHCTBE
Bxman Jl.Ilacrepa B pa3BuTHEe MUKPOOHOIOTHH
Hesuaumoe nacenenue 3emMiu
MukpoObl BOKPYT Hac
ITytemecTBre B cTpaHy MUKpOOOB
Busur B MacTepcKyto MUKpOOHOJIOrOB
MukpoOsl B 1eficTBUN
[IpoucxoxaeHue 3apa3Hbix 00JI€3HEN PaCTCHHIT
Tema 2 «Mopdoaoruss mukpoopranusmon» OIIK-1.1; OIIK-1.3
Bomnpocsl 15151 codeceoBanus
1.Muxkpoopranus3msl, He UMEIOUIUE KIETOYHOTO CTPOCHHUS.
2.Mopdonornaeckue TUITBI OaKTepHii.
3.YapTpacTpyKTypa OakTepuaabHONU KICTKH.
4.CnopsI 1 ciopooOpa3oBaHUeE.
5.Poct u pasmHOXKEHHE OAKTEPHIl.
Tema 3. «®@uznosorns mukpoopranusmon» OIIK-1.1; OIIK-1.3
Bomnpocs! 17151 cobeceoBanus
1. ConepncaHI/Ie OpraHNYCCKUX U MUHEPAJIbHBIX BEHICCTB B KJICTKaX

O NG~ LN

2. buocunres

3. depMeHTBHl MHKpPOOOB, UX JIOKAIW3alMsl B KIETKE, KOHCTUTYTUBHBIC U MHIYIHOENbHbIE (EPMEHTHI, X
NPUMEHEHHUE B H/X.

MexaHu3MBI U CIIOCOOBI ITUTAHUS

MYTH MOCTYIUICHUS BEIECTB B MUKPOOHYIO KJICTKY.

XEeMOJHTBI - U XEMOOPTaHOTPORHI.

HcTOYHUKY SHEPTHH.

Carpouthl, KOMMEHCAIBI, TAPA3UTHIL.

© o0 ~NoOh

AHabonmu3M 1 KaTaboIn3M.
10 DOHepreTuvyeckuii o0OMeH.
11. BpoxeHue KakK Croco0 MOJIyuyeHUs] IHEPTUU B aHAIPOOHBIX YCIOBHSIX.
Tembl pedeparoB
1.CriocoObI muTaHMsl.
2.MexaHu3MbI TPAHCHIOPTA Yepe3 HUTOMIa3MaTHIEeCKyI0 MeMOpaHy.
3.IIumeBbie TOTPEOHOCTH.
4. Tunsl nUTaHUS.
5.DepMeHTHI 1 OOMEH BEIIECTB.
6.buocuHTe3 OEIIKOB, MOMCAXAPUIOB B MUKPOOHOM KIIETKE.
7.brocuHTe3 MUMUI0B, HYKIIEHHOBBIX KHCIOT B MUKPOOHOM KJIEeTKe.
Tema 4. «I'enernka mukpoopranusmon» OIIK-1.1; OITK-1.3
Bonpocsl A5 cobecenoBaHust
1. B3anMOCBS3b MUKPOOPTAaHU3MOB CO CPEIOi OOUTaHMS.
2. DJxocucteMsl. buotnueckue, aOMOTHUECKHE KOMIIOHEHTHI.
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3.
4.

buonienos, napazuToneHos.
Ponp MuKpoOpraHu3MoB B KpyroOBOpPOTE BEIIECTB, HKOJIOTHYECKasl HHIIA, (POPMBI B3aUMOOTHOIIICHUN Me-
Ky MUKPOOpPTraHU3MaMH.

Tema 5. «Bausinue gpakropoB BHemHeli cpeabl Ha Mukpooprann3mbny OITK-1.1; OIIK-1.3
Bomnpocsl aJ1s1 codecenoBanusi

1.Brmsiaue GakTopoB OKpyKaroIIeH cpeapl Ha MUKPOOPTaHH3MBI.

2./lnana3zoH TOJIEPaHTHOCTH BUIOB MO OTHOIIECHHIO K aDMOTHYECKUM (pakTopam.

3.3akoH TonepanTHOCTH. JInMuTHpYyIomHii pakTop.

4.dr3noNorHYecKue TPyIIsl MUKPOOPTAaHU3MOB IO OTHONICHHUIO K (DaKTOpaM BHEIIHEH Cpebl.
5.Bausiaue temnepatypsl, pH, J0CTYIHOCTH BOJBI, M3YYEHHUS U AP. HA aKTUBHOCTH MUKPOOPTaHU3MOB.
6.BnusiHne OuoTHuecknx GakTOpoB Ha MEKPOOPTaHU3MBI

Tema 6. «Ikoj0oruss Mmukpoopranuzmon» OIIK-1.1; OIIK-1.3

Bonpocsl s codecenoBanusi

1.

ISANE I SN

6.

HacmencTBeHHOCTh MUKPOOPTaHU3MOB.

Opraam3anus TCHETHIECKOTo arapara, BHEXpOMOCOMHBIC HACICICTBEHHOCTH, TCHETHICCKHUN KOJI.
DopMbl UBMEHYUBOCTH.

MyTtanuu, BUABI MyTaLHM.

I'eHeTHYeCKHE PEKOMOMHALINY.

I'enHast uH>XeHepus, IPUMEHEHUE €€ B HAPOJHOM XO3sIHCTBE.

Tembl pedeparoB

1.

ok~ wn

7.

8.

MUKpOOpPraHU3MBbI U CEIBCKOE XO3IHCTBO

MuKkpoOBI U3MEHSIOT CBOM 00K

Morekybl HacJIeJCTBEHHOCTH M MUKPOOBI

JKu3Hb U CMEpPTh MUKPOOPTraHU3MOB

Poct u pazmHokeHrne MUKPOOOB, CITIOCOOBI Pa3MHOKEHUS.

VYcnoBus KU3HEAEATENIbHOCTH U METO/IbI KYJIbTHBHUPOBAHUS MUKPOOOB B 1TAOOPATOPHBIX
YCIOBUSX.

IIurarensHbIE CPEAbL.

O6pa3oBanre MUKpPOOAMU TOKCHHOB, TUTMEHTOB, ApPOMAaTHYECKUX BEIIECTB, BATAMHHOB.

Tema 7. «IIpeBpamienne MUKpPOOPraHu3MaMu coelMHeHui yriaepoaa» OIIK-1.1; OIIK-1.3

Bomnpocs! ajist codbecenoBanust

1.KpyroBopoT yriiepona u kuciopoza B 6uocdepe.

2.3HaYMMOCTh JBYX KOCMHYECKHX TMpoIeccoB — (OTOCHHTE3a W MHUHEpaIW3alud MHKPOOPraHU3MaMH
OpPTaHUYECKUX BEIECTB.

3.Accummianuu CO, MUKpOOpraHU3MaMH.

4.DoTOCUHTE3 U XEMOCHHTE3.

5.I0pomueccyl MUHEpaTH3alUK OPraHUIECKUX COSJAUHEHUH B POJIb PA3IMUHBIX TPYIT MUKPOOPTaHU3MOB.
6.Bo30ymuTenu cnupToBOrO OPOKEHUS i UX OCOOSHHOCTH.

7. Xumu3m nponecca. Ipdexr [lactepa. Poss cimpToBoro OpokeHus B IPUPOJIE U )KU3HH YEITOBEKa.
8.MosouHokuciioe  OpoxeHne.  OCOOGHHOCTH  MOJIOUHOKHUCHBIX  Oaktepuil.  ['omodepmeHTaTHBHOE,
rerepoepMeHTaTHBHOE U OUPHTI00pOKEHHE.

9.Mcnonp30BaHME  MOJIOYHOKHCIIOTO OpOXKEHWs B IHUINEBOH IPOMBIIUIEHHOCTH M KOPMOIPOW3BOJICTBE.

10CunocoBanue.
Tembl pedeparoB
1. Mukpo06sI Ha ciryx0e JeroBeka
2. MukpoOsbl, MMBO, BHHO
3. MukpoOsbl 1 Hallle MUTaHUuE
4. Bwunpl OpoKeHHH, BBI3BIBAEMBIX KJIOCTPUAUSIMH.
5. MacnsHokucioe OpokeHre, 0OCOOCHHOCTH BO30yAUTENeH, 3HaueHHe B MPHUPOJE, CEITBLCKOM XO3SHCTBE U

©®~No

HpOMBIIHHeHHOCTI/I.

BposxeHune MeKTUHOBBIX BEIIECTB M €r0 POJIb B IEPBUYHON TIepepadoTKe TyOOBOJIOKHHUCTHIX PACTEHH.
Bbpoxxenue mnemntono3sl. Bo30ynurenu, XumMu3Mm, 3HaYCHHE.

AdpoOHOE Pas3IoKEHHE HEILTIONO03BI.

Oxucienue xupa.

10 HenonHoe okuCII€HHE YIIIEBOIOB U APYTHX OPTaHUYECKUX COCANHCHUIA.
11. OkucneHue 3TUI0BOrO CIUPTA B YKCYCHYIO KUCIIOTY.
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KonTpoabhas padora Nel.
Bapuant 1
1. Craguu ciupToBOrO OpOXKEHUS.
2. BozOyaurtenn MOIOYHOKHCIOTO OposKeHUsI
3. Craaguu MacISTHOKHCIIOrO OPOKEHHS
4. Boz0ymuTenu NPONMOHOBOKUCIIOTO OpPOKEHHS
KonTpoabhas padora Nel. BapuanT 2
1. BosOyaurenu ciupTOBOTO OPOKEHUSI.
2. TwuIBl MOJIOYHOKHCIIOTO OpOXKEHHS
3. Bo3Oymutenn MaciasHOKUCIOTO OPOXKECHHUS
4. Craauy NponMOHOBOKHUCIIOTO OpOXKEeHUs

Konnoxkeuym 1 «Ilponeccesl OposkeHUs M IbIXaHUS».

1. Yro moHMMAIOT MO METa0OIN3MOM?

2. Yro Takoe kataboam3M 1 aHaboIm3M?

3. B uem 3akmodaeTcs OMOXMMHYIECKOE €TMHCTBO KHUBBIX OPraHHU3MOB?

4. Tlouemy mmeHHO AT® Ha3BIBAIOT «IHEPTETHUECKON BaIIOTON KICTKU»?

5. Ha kakue nponecchl MUKPOOPTaHU3MBbI 3aTPavlBalOT SHEPTHIO?

6. Uem ommuaerca  ¢ochopmiupoBaHHe Ha ~ ypoBHE ~ cyOcTpara  OT  MEMOpPaHHOTO
dhochoprupoBanus?

7. Kakue coeriHEHNsI HCTIONB3YIOT MUKPOOPTaHU3MBI B KAYECTBE SHEPreTUUECKOro MaTrepuana’?

8. B d4eM cX0JCTBO M OTNIMYHE JBIXaHHUS U OPOIKEHUS?

9. CKoNBbKO SHEPTUH BBLAEISETCS B IPOLEccax AbIXaHUs U OposkeHus?

10. B 4eM cxX0JCTBO Ipoliecca HEMOIHOTO OKUCIICHHSI OPTaHMUYECKUX BEIIECTB, OPOKEHHUS U IbIXaHuUS,
U TI0UYEMY IPOLIECC HA3hIBAETCS] HENOJIHBIM OKHCICHUEM?

11. XumMu3M 3HEpPreTHUecKHX mpoueccoB. Kakue NpoMEeXyTOYHbIE M KOHEYHbBIE HPOLYKTHI
00pasyroTcs Mpu pacilelUIeHHH TIIOKO3bl B Tporecce: a) OposkeHus:, 0) a3poOHOTO IbIXaHUs, B)
aHa3pOOHOTO JBIXaHMS?

12. Cnmprooe O6poxxeHue. Bo3Oyaurenu, XuMu3M mpoiiecca 1 3HaueHHe.

13. Monounokucnoe Opoxxkenue. Bo30ynuTenu, XuMu3M Mpoliecca U 3Ha4YeHUE B TIPOMBIIIIIEHHOCTH |
CEJIbCKOM XO3SIICTBE.

14. Bpoxenusi, BbI3biBacMble Oaktepusimu p.Clostridium. BosOymurenn, XuMmMu3M Tporecca M
3HA4YE€HHUE B MPOMBIIUIEHHOCTH M CEJIbCKOM XO35HCTBE.

15. MukpoOHast TpaHchOpMAIHsI EJUTFONIO3bI B a9pO0HBIX U aHAPOOHBIX YCIOBHUSX.

Tema 8. «IIpeBpamienue mukpoopranu3Mamu coeuaenuit asora» OINK-1.1; OIIK-1.3
Bonpocs! 1151 codeceoBaHus
1.Y4acTre MUKpOOPraHW3MOB B PAa3IMYHBIX Tarax KPyroBOpoOTa a3oTa.
2.BnusiHue MUKpOOMOJIOTHYECKUX MPEBPALICHUH a30TCOePKAIINX COCAMHEHHI Ha JIOCTYITHOCTh a30Ta JUIs
MIUTaHUS PACTCHUM.
3.MuHepanuzanus a30TcoAepKaIMX OPraHMUECKUX COCTUHEHUI.
4 Hutpudukanus u JeHATpAPUKAIIHSL.
5. immobnnm3anus a3orta.
6.PerynupoBanue nporeccoB TpaHc(hOpMaLUH a30Ta B II0UBE U [IPU XPaHEHUH HABO3A.
Tema 9. «buosornyeckas (pukcanust MoJIeKyJsipHOro azora» OITK-1.1; OIIK-1.3
Bonpocs! 17151 cobeceoBaHus
1.CriocoOHOCTh K YCBOEHHIO MOJIEKYIISIPHOT'O a30Ta — YHUKaIbHAsl OCOOCHHOCTh MPOKAPHOT.
2.buoxumust a3oTdukcanyy.
3.A30oTduKcaiys CBOOOHOKUBYITUMH OaKTECPUSIMHU.
3.AccolMaTUBHBIA CHMOHO3.
4.CumbOnoTtnyeckas  asordukcauusi.  KinyOenpkoBble — OakTepuu.  ['eHermueckass — 00yCJIOBIEHHOCTD
B3aUMO/JICHCTBUI T1a30TPO(HBIX OaKTepuil U pacTeHuid. Y ciIoBuUs 00pa3zoBaHus XPHEKTHBHOTO CHMOHO3a.
5.buomnpenapatsl Ha OCHOBE a30THUKCUPYIONINX OaKTEpHil.

Konnoxksuym 2 «IIpeBpamienue coeuHeHNH a30Ta MUKPOOPraHU3MaMu»

Kakwue sTansl MOXXHO BBIIEJIUTH B KPYTOBOpPOTE a30Ta?

KakoBa poib MUKPOOPTaHM3MOB B NPEBpAIllEHNH COSJIMHEHNH a30Ta B mpupoje?

Uro Takoe ammoHuGuKaius 6eIKoBbIX BemecTB? HasoBuTe Bo30OynuTenelr ammoHupuKanum?
HazoBure ycnoBusi m Bo30yauteneil amMmoHMuKanuu MoueBUHBI? Kakumu 0ocoOeHHOCTSIMU
OTIMYa0TCA ypobakrepun?

NS
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11.

12.

13.

14.
15.

2 oo~

0.

B uyem cymHocTh mponeccoB HuTpupukanuu? HazoBure Bo3OyamTened mpomecca. B uem
3aKJIF0YaeTCsl XUMH3M M KaKOBBI YCIIOBHS, CIIOCOOCTBYIOIINE MpoLieccaM HUTPU(HUKALUH B TI0UBe?
Yro Takoe nenutpudukanmsa? Kak BiamseT 3TOT mpouecc Ha IUIOAOPOIUE MOYBHI, Ha Ouochepy B
nenom?

Uro Takoe nmmoOunmm3anys a3oTa? HazoBuTe ycimoBus, onpeensionie IMMOOIIH3AIHIO a30Ta.

B gem cymHOCTh OMONOrHYecKoit a30ThuKcaum?

HazoBure npencraButeneii cBOOOIHOKHUBYIINX a30T(HUKCATOPOB.

B dem 3akmrodaercsi ocOOCHHOCTh acCONMATHBHOW a3zoTdukcamuu? Ha3oBHTE accoruaTHBHBIX
a30THUKCUPYIOMNX OAKTEPHIA.

HazoBure GakTepuii, BCTyNalOMMX B CHMOMO3 C pacTeHUSIMHU ceM.0000BbIX. KakoBbl XapakTepHbIe
0Cc00EHHOCTH KITyOEHBKOBBIX OaKTepHii?

Kaxossl ycmoBus dopmupoBanusi sddexkruBHOro cumbroza? Kak mpoumcxomut oOpa3oBanHme
KIIyOCHBKOB Ha KOpHsIX 000OBBIX pacTeHUit?

B yeM cocront Xxumm3M ¢uKcanuud MoOJeKyJspHOro azota? KakoBa poiib HUTpOTeHa3bl B 3TOM
nporecce?

B gem cyTh B3auMOCBs3H a30ThUKcauu u (HoTOoCHHTE3a?

Kakue OuompemnapaTbl, UCHONb3YEMbIE B MPAKTUKE CEIBCKOTO XO3AHWCTBA, MPOU3BOAAT HA OCHOBE
a30T(UKCUPYIOIIUX OaKTepuii?

Pazjnen 2 «CeibcKoX035iCTBEHHAS MUKPOOH0J10THS1»
Tema 10. «ITouBennasi Mmukpoouosorus» OITK-1.1; OIIK-1.3
Bonpocs! a5 codecenoBanns

1.IIouBeHHBIE MUKPOOPTraHU3MBI.
2.MeToasl onpeAENeHNs] UX COCTaBa U aKTUBHOCTH.
3.Pons MEKpOOPraHU3MOB B IIOYBOOOPA30BAHUH H TLIOIOPOIHH.
4 MukpoOHBI€ 1IeHO3bI PA3TNYHBIX THUIIOB MTOYB.
5.BnusiHue arponprueMoB Ha IOYBEHHBIE MUKPOOPTaHNU3MBI.
6.ITouBeHHAsT MUKPOOHOJIOTHS U IKOJIOTH3AIUS CENBCKOTO X03HCTBA.
Tema 11. «B3aumoneiicTBue MUKpoopranu3mos u pactenmiin» OITK-1.1; OIIK-1.3
Bomnpocsl ajis1 codbecenoBanust

1.Mukpoopranu3mMbl 30HbI KOPHS U UX BIMSHUE HA PaCTEHUS.
2.CuMOM03 MUKPOOPIaHU3MOB U PACTCHHH.

3.Mukopu3a pacTeHUH.

4.9nu¢uTHas Mukpodopa.

5.Ponb 3MUPUTHBIX MUKPOOPTaHU3MOB TIPH XPAHEHUH YPOsKasl.
6.Pa3zBuTHE Ha paCTEHUAX TOKCUI'CHHBIX IPUOOB.

Tembl pedeparoB
1.

©COoON>T WD

Mukpodiiopa MoyB pa3iuYHbIX THUIIOB.

B3auMoneiicTBUE MUKPOOPIraHU3MOB U PACTEHUM.

BnusiHre TEXHOIOTHYECKUX IPUEMOB Ha MUKPOOHOIOTHYECKUE TTPOLIECCH B TIOUBE.
MukpoOHBIe 3eMIIey100pUTENbHBIC TIperapaThl

Bek aHTHOMOTHKOB

BsanmooTHOImIEHNSI MUKPOOOB

O OONBHBIX PACTEHUX

Bparu mukpo6oB

BbuonoBpexieHus Kak 3K0JIO0ro—TeXHOJIornueckas mpodiaema

10. MwukpoOsI ¥ TPUOBI — HICTOYHUKH OMOTIOBPEXKICHUH
11. Buonpenapatsl AJis 3AUTHl U CTUMYJISIIIAK POCTa PACTCHHU.
Tema 12. «Mcnionb30BaHNe MUKPOOPTaHM3MOB B TEXHOJIOTHSIX CeJIbCKOX03SHCTBEHHOTO MPOU3BOACTBA»
Bonpocs 15 codecemoBanus OIIK-1.1; OIIK-1.3
1.PerynupoBanre MHUKpPOOHBIX NPOLECCOB B IOYBE M MpPU NPUTOTOBIEHHMHM OPraHUYECKHX yHOOpeHuil c
HENBI0 ONTUMU3AIMY TTOYBEHHOM Cpeibl U TOBBINICHHS YPOXKAaWHOCTH CEIbCKOXO3SHCTBEHHBIX KYJIBTYP.
2.MuxpoOnoIoruyeckue CpeiCcTBa 3allUThl PACTCHHUH.
3.MukpoOHoI0THYecKre 3eMIIey100pUTEIbHBIE TIPENapaThl
4.3axBacku. [IpobroTHky.
Tembl pedeparoB
1. Xumuueckas TEXHOJIOTHH U OMOTEXHOJIOTHUS
2. Uro Takoe OMOTEXHOJIOTHUS?
3. DHeprus u OMOTEXHOJIOTHS
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T'eHeTHKa 1 OMOTEXHOIOTHUS
XHUMHUS U TEXHOJIOT U

N A

[TumeBple TPOAYKTHI, HATTUTKA U OMOTEXHOJIOTHSI.
Okpysxaroras cpefa 1 OMOTEXHOIOTHS

YHpaBJ'IeHI/IC MI/IKp06I/IOJ'IOFI/I‘IeCKI/IMI/I ImpoueccaMu B IOYBE C LEJIB0 OITUMU3AIUN

MPOYKTUBHOCTH CEJIbCKOXO3IMCTBEHHBIX PACTEHUI.
9. OCHOBBI BETEPUHAPHOI'O KOHTPOJIS CEILCKOXO3IHCTBEHHOMN MPOTYKIIUU

10. IIpoGaema xpaHeHHS U IIEpepabOTKH OTXO/I0B.
11. IlepepaboTKa OTXOMIOB CEIBCKOTO XO3IHCTBA.

12. MI/IKpO6I/IOHOI‘I/I‘leCKI/IC (l)aKTOpBI, BJIMAIOIINE HA IMTPOU3BOAUTCIIBHOCTD

OMOTEXHOJIOTHYECKOTO nmpounecca

KOJI.HOKBHyM 3 «Mcnoab3oBaHue MHUKPOOPraHUu3MOB B TEXHOJOIHUAX CeJIbCKOX0351CTBEHHOTI' 0

MPoOMU3BOJACTBa».

1. TIlouma kax cpcaa oouTaHus MHKPOOPraHMu3MOB.

2. CtpykTypa MEKpOOHOTO KOMIUIEKCca MOYBbl. OCOOEHHOCTH MUKPOOHBIX KOMILIEKCOB TIOYB PAa3TMIHBIX

THIIOB.

3. BiwmsHue 3xonorudeckux pakToOpoB HA pa3BUTHE TTOYBECHHBIX MUKPOOPTAaHU3MOB.
4. BnusHue arpoTeXHUYECKUX MPUeMOoB (00pabOTKH MMOYBHI, MEIHOPAIINH, YIOOPEHUH U JIp.) Ha

IMOYBEHHBIE MUKPOOPIaHU3MBI.

5. Meroapl peryIupoBaHusi MUKPOOHOIOIHYECKUX MPOIIECCOB B TIOYBE C LIEIbI0 ONTHMH3AIMN
IIPOYKTUBHOCTH CEJIbCKOXO3IHCTBEHHBIX PACTEHUI.
6. IlouBeHHBIE MUKPOOPTAaHU3MBI U HIX POJIb B PA3IIOKEHUN KCEHOOMOTHKOB (TepOHUIINIOB, MHCEKTHIIH/IOB

u 1ip.).

~

MukpoOnoIoruyecKre MpoLecChl MPH MPUTOTOBICHUH OPraHUIeCKUX yI00PEHHIH.

8. BsaumopeiicTBHE MUKPOOPTaHU3MOB U PacTeHUH (MUKPOOPTaHU3MBI pU30C(hephl, pU3OIIIaHbI,

¢dummochepsr).

9. MukpoOHbIe 3eMiey100pHUTEIbHBIC TIPETapaThl U UX IPUMEHEHUE B CEICKOM XO35HCTBE

10. MukpoOHbIe mpenapaThl U 3alIUThl PACTeHUI OT BpeauTeiel 1 Ooe3Hen.

11. MuKpoOHOIOTHS CHIOCOBAHUS U CEHAXXUPOBAHHSI KOPMOB.

MukpoOuoIoruyeckre mpouecchl pU TEIUIOBOH M POCSIHOM MOYKE TyOOBOJIIOKHHUCTBIX PACTCHUH.

TECTOBBIE 3AJIAHUSA no nucuuminne «Mukpooénosorus» OIIK-1.1; OIIK-1.3

1. st crepuiin3aliii MUTaTeNIbHBIX Cpel
WCTIONB3YeTCS

1 aBTOKJIaBHpOBaHHE

2 CTepUIU3AINS CYXUM KapOM

3 macrtepuzanus

4 TuHDaIU3anUsa
2. st mpocMoTpa IpernapaToB KUBBIX
MHUKPOOPTaHU3MOB UCITOJIB3YETCS

1 Metoa pa3naBieHHOHN KaIuiu

2 Meron ¢hUKCHPOBaHHBIX MPENAPATOB

3 Metoz OKpalieHHBIX TPernapaToB

4 Meron (hUKCUPOBAHHBIX OKPAIIEHHBIX
MperapaToB
3 Jlyst BRIpAITMBaHMsI TPUOOB UCIIOIB3YOT

1 Cpeny Yameka

2 MIIb

3 MIIA

4 TuddepeHnnanbHO-IHarHOCTHUECKUE CPEIbI

4. K mapoBUIHBIM MUKPOOaM OTHOCST
1 Cradmiokokku
2 bpynemnist
3 Mukobakrepun
4 CanpMOHEIUIBI
5. UIIM BbimonHsieT GyHKINIO
1 Ocmotuyeckoro 6aprepa

BAPHUAHT 1

2 3amaca NMUTaTeIbLHLIX BEIIECTB
3 CoxpaneHust GOpMbI KIIETKH
4 3a1uThl OT MEXaHUYECKUX TOBPEKICHUI
6. Hwuzmme rpudsr - 310
1 XuTpuInOMHUIIETHI
2 ba3suanoMuLeThI
3 ACKOMHIIETEI
4 JlefiTepoMHLIETHI
7. I'puObI HE UMEIOT
1 Xnopodwumra
2 I'mukorena
3 Xutnna
4 Kupa
8. K KokKaMm OTHOCST
1 Sarcina flava
2 Vibrio cholera
3 Spirillum sp
4 Clostridium sp
9. K u3BHUTBIM MUKpOOaM OTHOCAT
1 Vibrio cholera
2 Carcina flava
3 Baccilus mycoides
4 Escherichia coli
10. K geiitepoMuIieTaM OTHOCST
1 Penicillium crustosum
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2 Sarcina flava
3 Stafilococcus aureus
4 Brucella abortus
11. JIns ¢oTonuToTpooB HCTOUHUKOM SHEPTHU
SIBIISIETCS
1 ConHeuHsIi CBET
2 XuMudeckasi SHEprust
3 dusudeckas dYHEPTUs
4 Kunetndeckas SHEPTUs
12. ABTOTPO(dBI UCIIONB3YIOT YIIEPO.T
1 Heopranuueckux coeuHeHUN
2 OpraHu4ecKuX COCTUHEHUI
3 HykJI€MHOBBIX KUCIIOT
4 benkoB
13. XeMOoCHHTE3 ABIISIETCS TUIIOM ITUTAHUS I
1 XKenmezobakTepuit
2 Hnanobakrepuit
3 Bupycos
4 T'pubos
14 Dx30(epMEHTHI JTOKAINU3YIOTCS
1 Bue xneTku
2 B kietke
3 B MUTOXOHIPUAX
4 B nuromnazme
15. IIpu1eBUAHBIE APOKKU UCTOIB3YIOTCS IS
MOTyYeHUS
1 Cnupta
2 Buna
3 IluBa

2 BAPUAHT
1. Crepunu3anus B aBTOKJIABE UCIOIb3YETCS AJIA
1Crepunu3anyu NUTATEIbHBIX Cpell U
MaTepualoB
2 O6e33apaxrBaHUsI MOJIOKA
3 Crepunn3anuy 1ocy bl
4 Crepmin3aiiuy XKUIKOCTEH
2 K KUIKUM TUTATENBHBIM Cpe/laM OTHOCST
1 BononpoBoaHas Bosa
2 I'munepun
3 Ddup
4 Compr
3. AKTHUHOMHUUETHI OTHOCST K
1 I[Ipokapuoram
2 DykapuoTam
3 Hexnerounbim opmam
4 Bupycam
4. Cropbl MUKPOOOB MOrHOar0T MPHU
1 ®namOupoBanun
2 Harpesanuu o 60 C
3 [acTepuzanuu
4 Harpesanuu o 90 C
5. K manoukoBUIHBIM MUKPOOaM OTHOCST
1 Huremnmst
2 CTpenTOKOKKH
3 Capuusbl
4 Oumbpun
6. K u3BUTBIM MUKpOOAM OTHOCAT

4 I'nmuuepuna
16. Iposxx>ku BEpXOBOTO OPOMKEHUS UCTIONB3YIOTCS

1 B BuHOmeanu

2 B nuBoBapeHun

3 B npousBoacTse kedupa

4 B ipou3BOJICTBE yKCyca
17. MacasiHoKucIble OalUIUIbl Pa3BUBAIOTCS

1 B aHa’poOHBIX yCIOBHIX

2 B a3poOHBIX YCIOBHUIX

3 B CeneKTHBHBIX YCIOBHSX

4 B 1MarHOCTHYECKUX YCIIOBUAX
18. MOJIOYHOKHCITEIE MUKPOOBI COPasKMBAIOT

1 JlakTozy

2 Kpaxman

3 Knergatky

4 JlpeBecuny
19. Bapoduiiel — 370 MUKPOOBI, CYIIIECTBYIOIIHE
npu

1 BricOkOM JaBiIeHUU

2 BBICOKOI BIaKHOCTH

3 HuzkoM naBiieHUH

4 HopManpHOM J1aBJICHUU
20. SIBneHue TepMOTreHe3a MU 3arOTOBKE CEHa
CBSI3aHO

1 C nepeyBnaxHEHUEM PaCTUTEIBHOU MaCChl

2 C BUJIOBBIM COCTaBOM PACTCHUI

3 C BHIIOBBIM COCTAaBOM MHKPOOOB

4 C BBICYIIMBaHUEM PACTUTEIHHON MAacCChI

1 Ciupuinisl
2 Dmepuxuu
3 CapMOHEIIBI
4 Cta(puIOKOKKH
7. B cocTaB KJIIETOYHOM CTEHKH BXOJIUT
1 IlenTunorinukad
2 Xutun
3 HykJIenHOBBIE KUCIOTHI
4 JIunuasl
8 K BpIcminM rprdaM OTHOCAT
1 BasuanoMuIEeThI
2 OOMHUIIETHI
3 XUTpUauOMULIETHI
4 TuhoXUTpUIMOMUIICTHI
9. K GarnmminamM OTHOCST
1 Knocrpuamit
2 CaapMOHEII
3 CraduI0KOKKOB
4 CapuuH
10. AKTHBHBII TpaHCIIOPT UIET
1 C 3arpatamu ATD
2 bes 3atpar AT®
3 C ucnoab30BaHUEM JIUIIUI0B
4 ©e3 UCHOJIb30BaHUS JIMIIH/IOB
11. 'V Aspergillus flavus xomornn
1 XKenrToro nsera
2 YepHoro mBera
3 3eneHoro 1BeTa
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4 Cunero mnseTa
12. Jlng xeMmoopranoTpohoB HCTOUHUKOM
SHEPTHUH SBIISETCS

1 DHeprus XuMUYECKUX CBsI3eH

2 CoJHEYHBIN CBET

3 DICKTPUYCCKUI CBET

4 dusnueckas YHePrus

13. Jnst poTonuToTpodoB HCTOUYHHKOM yTIIepoa

SIBIISIOTCS
1 Heopranuueckue coeqUHEHUS
2 OpraHu4ecKue COeIMHEHUS
3 JIummmasr
4 YrneBoabl
14. Bo30Oyautenb CIUPTOBOTO OpOXKEHUS
OTHOCHTCS K POy
1 Saccharomyces
2 Actinomyces
3 Clostridium
4 Aspergillus
15. AposoKu 10 OTHOIICHUIO K KUCTIOPOIY
1 ®akynbpTaTHBHBIE aHAYPOOKI
2 A>po0sl
3 O6muratHbBIe aHA3POOBI
4 AHa3poOBI
16. JIpoxoku BEpXOBOTO OpOKEHUS
1 Saccharomyces cerevisia
2 Saccharomyces vini
3 Clostridium tetani
4 Streptococcus lactis
17. Clostridium felsineum c6paxwuBaer
1 IlexTMHOBEIE BellECTBA
2 JIunuael
3 HykJiIenHOBBIE KUCIIOTHI
4 benku
18. PaznokeHue NMeKTHHOBBIX BEIIECTB
MIPUMEHSETCS
1 I[Ipu MouKke TyOOBOIOKHUCTBIX pACTEHUN
2 IIpu cunocoBaHUU
3 IIpu ceHaxxupoBaHUU
4 Tlpu U3TOTOBJICHUH CHIPOB
19. AMMoHH(DUKAIS — 3TO
1 Munepanu3zamus OenKos
2 BoccTaHoBI€HHE HUTPATOB
3 OxucieHue HUTPATOB
4 OxucneHue yrieBoJ0B
20. PaznuuaroT mia3zMuabl
1 KonprorarusHbIe
2 OEeHOTUTTHIECKIE
3 I'enotunuueckue
4 Mopdonorudeckne
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24,
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29.

Bomnpocsl k 3adery no qucnumimHe «Mukpoouosorusi» OITK-1.1; OI1K-1.3

IIpenmet MukpoOnooruu. Poias MUKpOOOB B TIPHPOAE U HAPOTHOM XO3SHCTBE.

OTan4Ms MPOKAPUOT U 3YKAPHOT.

Knaccudukaums mukpoOoB. bunapHas HoMeHkiaTypa. Bun, KynbTypa, KJIoH, Tamm.

®DopMBI MUKPOOOB.

XapaKkTepuCTHKA IPAaMITOJIOKUTEIBHBIX U IPaMOTPHLATEIFHBIX MUKPOOPTaHU3MOB.
CTpyKTypa MUKPOOHOM KIETKH.

Cropsl 1 mporiecc crnopoOpa3oBaHus y OariI.

AKTUHOMMIIETEL.

I'pulOsI (cucTeMaTHKa, CTPOSHHE, PA3MHOXKCHUE).

XapaKkTepUCTHKA OTACIBHBIX KIaCCOB TPHOOB: 3UTOMHIIETHI, ACKOMHILIETHI, JEUTEPOMHUIIETHI.
Bupycs! (ctpoenue, kiaccupuxars).

buonornueckne 0cCOOEHHOCTH BUPYCOB.

Penpoaykuus BupycoB Ha ipuMepe OakTeprodara.

I'eHeTKa MUKPOOPraHU3MOB (MOJU(HUKALNH, PEKOMOUHALINH).

Myranuu (BUIbI, 3HAYSHHE 1T MUKPOOPTaHI3MOB).

TpancdopManust U TpaHCAYKIHSI KaK BUBI TEHETUIECKOW PEKOMOMHALINY Y TIPOKAPHT.
Konproranus Kax BHJ F€éHETUUECKOW PeKOMOWHALIMY Y TPOKapHT. [Ima3mMusl.

[IpakTHyeckoe UCIOIB30BAHNE TEHHOM HHXEHEPUU B CEIILCKOM XO35IHCTBE.

BrmsiHue BIaXXHOCTH M TEMIIEPATypbl HA MUKPOOPTaHH3MBI.

BrnustHue KMCTIOTHOCTH CpeAbl, JaBICHHs, KUCIOPOAa Ha MUKPOOHYIO KIIETKY.

Bausiane xumudeckux GpakTopoB Ha MUKPOOHYIO KIIETKY.

Mertoapl CTEpUIU3ALIMH.

Turmbl B3aMMOOTHOILIEHHS MUKPOOOB (MeTab0IN3M, CHMONO03, aHTarOHU3M).

[TuratensHBIE Cpe/bl, HCIIOIB3yEMbIE ISl KYJIbTUBHPOBAHUSI MUKPOOPTaHU3MOB.

depMeHTBI MEKPOOPTaHU3MOB.

Tunel TUTaHUS MUKPOOOB.

PazMHOXeHrE MUKPOOOB: OMHApHOE JIeIeHUE TIOYKOBAHUE.

®a3b1 pocTa MEUKPOOHOH KyIbTYpHI (3aKk0oH MOHO).

CrupToBoe OpokeHHEe (XMMH3M IpOIecca, XapaKTepUCTHKA BO30yIWTENeH, WCMOIb30BaHUE B
HapOJHOM XO35HCTBE).

MorouHOKHCII0e OpoKeHNe (XUMH3M TIpoliecca, XapakTepUCTHKa BO30YUTENEH, HCIIOIb30BaHUE B
HAapOIHOM XO3SIHCTBE).

OKWuCIICeHHE KUPOB.

MacnsHokuciioe OpokeHre (XMMU3M Ipoliecca, XapaKTepUCTHKa BO30yAnUTeNeH, HCIOIh30BaHUE B
HAapOIHOM XO3SIHCTBE).

Pa3nosxeHne MeKTHHOBBIX BEIECTB.

AHa3poOHOE pa3ioKeHHE TIeIUTIOI03bI.

Pa3znoxenne muranHAa.

Kpyrosoport azora.

AMMOHU(UKAIUSI OCITKOB.

PaznoxeHue HyKIIEHHOBBIX KHCJIOT, MOYEBHHBI, XUTHHA.

Hutpuduxanms (dazbl, xapakTeprucTHKa HUITPUPUITUPYIOIIUX OaKTepHid).

Jenutpuduxanms, ee 3HaUCHHE.

NmmoOunm3anus azoTa.

CumMbunotnueckas azotdukcanus y 6000BbIxX pacTeHui (pakTopsl 3PHEKTUBHOCTH CUMON03a).
IIpomecc oOpazoBaHus KITyOEHEKOB Ha KOPHSAX O0OOBBIX pacTeHUH.

XUMH3M Tporiecca a30TPUKCAITUH.

XapaKkTepucTHKa KIyOCHBKOBBIX OaKTEpHH.

CB0OOIHOKHUBYIINE a30THHUKCATOPHI: TICEBJOMOHA/IBI, a30CITUPUILIBI, IHAHOOAKTEPHH.
CBo0OoHOXKHBYIIHE a30TdUKCATOPHI: a30T00aKTEp, OakTepun poaa Beijezinckia.
CBoboaHOXHBYIIHE a30TdukcaTopsl: poa Glostrolium.

Cumburotnueckas a3oTdukcanus y He000OBbIX paCTEHHIH.

Poutb MUKpPOOOB B TIpoiiecce TOYBOOOPa30BaHUS M Pa3pylICHNs MUHEPAJIOB.

Ponb Bogopociieii, rpuOoB, aKTHHOMHIIETOB, OAIMILI, OaKTEpUl, BAPYCOB B IOYBESHHOM IICHO3E.
DaKTOphI Cpebl, BIUSIONINE Ha pa3BUTHE MUKPOOHOT'O 1IEHO3a MOYBHI (TEMIIEPATypa, BIaXKHOCTD).
BnusiHue BO3OyIIHOTO PeKUMa, KUCIOTHOCTH MOYBBI HA IOYBEHHYIO0 MUKPOQIIOPY.
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54,

55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

Bausnue OHONOrHYecKux (baKTOpOB U MCXAaHUYCCKOro COCTaBa IIOYBbBI Ha IIOYBCHHYIO

MHUKpPOQIIOpY.

MerToap! onpeneneHus cocTaBa i akTUBHOCTH IIOYBEHHON MUKPOQIIOPHL.
[loxa3zarenn 6MOIOrMUECKON AKTUBHOCTH ITOYBHI.

Muxpodiopa MEp3JIOCTHBIX U KHCIIBIX CHATUTHBIX TTOYB.

Muxpoduiopa 4epHO3€MOB U KaIITAaHOBBIX [IOYB.

Mukpodiiopa cepo3eMOB, IECUaHbIX, KAMEHUCTbIX TJIMHUCTBIX I1OYB.

Bnusiare ceBooOOPOTOB Ha OYBEHHYIO MUKPOQIIOPY.

BrnusiHue Bcmamky Ha MOYBEHHYIO MUKpOdIOpy.

BnusiHue Menuopanuy Ha IOYBEHHYIO MUKPODIIOpY.

BnusiHre MUHEpanbHBIX U OPraHMYECKHUX YA0OPEHUH Ha TOYBEHHYIO MUKPOQIIOPY.
buosornueckuii a30T B 3eMIICENNH.

PaznoxeHne pacTUTENbHBIX OCTATKOB IIPH I'yMYyCOOOpa30BaHUH.

DKoJnorudeckas KoHIennus QGopmupoBanus rymyca (o P.Mromepy).
Buoxummueckast koHuenus rymycoobdpasoBanus (mo M. KoHioxoBoi.)
MuxkpoOuosnoruieckas KoHrenmus oopaszoanus rymyca (o C.Kocteruesy).
Tpancdopmanus B MoYBe COCTUHEHUH a30Ta.

Tpancdopmanust B IOYBEe COSAMHEHHI Kausl.

Tpancdopmanus B mouse coeanHeHun Gocdopa.

Bnusinue Ha MUKpOOPraHU3MbI ECTULIUIOB U MX TPaHCHOPMALIHSL.

MuxkpoOHbIe IpoLecChl IPH NOATOTOBKE OPraHUYECKUX YAOOpEHHH.

MukpoOsl pu3omIansl, pu3ocdepsl U Guitocdepsl U UX BIUSHHE HA PACTCHHUE.
OnuduTHBIE MUKPOOBI 1 XpaHEHUE YPOIKasl.

Pa3BuTHe Ha pacTEHUSIX TOKCUT€HHBIX TPUOOB.

[ToyBoynoOpuTENBHBIEC MIPENapaThl: HUTPArvH, PU30TOPHH.
[NouBoynoOpurenbHbIi npenapat (ochobakTepuH.

[TouBoynoOpuTENBbHBIN peNapaT a30TOOAKTEPHH.

Mukopu3zanus pacTeHU.

Hcnonp3oBanne MUKPOOHBIX TIpenapaToB st 00pbOBI C BPETHBIMH HACEKOMBIMH.
BuoctumynsTopel MUKPOOHOT'O IPOUCXOXKICHUSI.

MukpoOuoorus ceHa, CeHaxa.

JnHamMuKa npouecca CHII0COBaHHUS.

XOJIOMHBIN U TOPSIYNH CTIOCOO CHIIOCOBAHUSI.

CuiocyemMocTb pacTeHHuH, caxapHblii MUHUMYM. OlieHKa KauecTBa CHIIoca.
Hcnonp3oBaHue MpOAYKTOB MUKPOOHOTO CHHTE3a Uil KOPMJICHHSI KHBOTHBIX (KOPMOBOH O€JIOK,
BUTaMUHBI, aHTHOMOTHUKH).

6.2. Onucanne noxka3sareseii 1 KpUTepHeB KOHTPOJIS YCIIEBAEMOCTH, OMMCAHHE LIKAJ

OICHUBAaHUsA

Tabmuma 7

Kpurepun oneHuBanus pe3yibTaToB 00y4eHust

OneHka

Kpurtepun oueHuBanus

3a4TCHO

TEOPETHUYECKOE CONEPIKAHUE Kypca OCBOEHO IOJIHOCTBIO, KOMIIETEHIUU
chOopMHPOBaHbI, BCE MPEAYCMOTPEHHBIE NpOrpaMMoi oOy4yeHHs YydeOHbIC
3aJIaHUs BBITIOJHEHBI C HE3HAYMTEIBHBIMU 3aMEYaHUSIMHU. YMEHHA M HaBBIKH
MPUMEHSIOTCS.  CTYACHTOM  JUIsl  pPELIEHUS  IPAKTUYECKUX  337ad  C
HE3HAYUTEIbHBIMU OITMOKAMH, ICTIPABIISIEMBIMH CTYJIEHTOM CaMOCTOSITEIHHO.

HE3a4TCHO

TEOPETHUECKOE  COZACp)KaHWE Kypca HE OCBOCHO, KOMIICTEHLMH HE
cOpMUPOBaHbL, M3 MPEAYCMOTPEHHBIX NPOrpaMMoil 0O0y4yeHHs Yy4eOHBIX
3ajaHuii JMO0 BhIONHEHO MeHee 60%, MO0 CONECPIKUT TPYOble OIIMOKH,
MIPHUBOJIAIINE K HEBEPHOMY PEIICHHUI0; Y MEHHUS ¥ HABBIKU CTYJICHT HE CIIOCOOCH
MPUMEHUTb JJIsl pEILICHNS] IPAKTUIECKUX 3a/1a4.
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7.3. Ilepeuens pecypcoB HHGPOPMAIHOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AUHTepHETY,
HEO0XO0AUMBIX /1JIS1 OCBOEHMS U CIIUNITIHHBI

1. University of Michigan. Microbiologi Web (online) -
http://animaldiversity.ummz.umich.edu/site/index.html

2. http://microbiologi.bio.uottawa.ca/

N

>

8. [IporpamMmMHoOe obecnieueHne

Tabmuma 9 - IlepedeHs mporpaMMHOro o0ecredeHus

HaunmenoBanue
Ne o HammenoBanmne Tum T'on
paznena yueOHOM ABTOp
/I IIPOrPaMMBI IIPOrPaMMBbI pa3paboTKu
JUCIATUIMHBI
Microsoft [Iporpamma Microsoft 2006.
1 |Bce pasmensr ; IToaroroBku (Bepcust Microsoft
PowerPoint " .
npe3eHTaIni PowerPoint 2007)
Microsoft TekcToBbI Microsoft 2006.
2 | Bce pa3nmennt Word IAKTO (Bepcust Microsoft
PEAAKTOp PowerPoint 2007)
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https://e.lanbook.com/book/142067
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10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI IJIs1 OCYLIECTBJIEHUSA
00pa3oBaTeIbLHOIO NMpoIecca Mo TUCHHUILINHE

Tabmuna 9

CBenenusi 00 00ecneYeHHOCTH CIeNNATM3UPOBAHHBIMYU Ay IUTOPUAMU, KAOMHETAMU,
JadoparopusiMu

HauMmeHoBaHHe crielHAJBHBIX OMeEIeHHH
M IOMEIIeHHUH JJISl CAMOCTOATEILHON
padooTel (Ne yueOHOro Kopmyca, Ne

OcCHALIEHHOCTH CNIENUAJBHBIX IOMeEIEeHUuH 1
MOMeIleHUH IJIs1 CAaMOCTOSITEJILHOM PadoThI

ayANTOPHH)
Aynuropuss  ans TpOBeACHHMS — 3aHATUN | YueOHble ctonbl (18 mit.); ctynes (48 mir.), pabouee
JIEKIIMOHHOT O TUIa, IPyNIIOBBIX U | MECTO IpEeNoJaBarTes; J0CKa yueOHas; MylIbTUMEIUITHOE
WHIWBUAYaJIbHBIX KOHCYNIbTallMH, TeKylero | obopynoBanue (mpoektop Acer X1226H, nHoOyTOyK:

KOHTPOJIA U TPOMEXKYTOUHOH aTTecTarun (kao.
Ne 122n).

lenovo B5030) ¢ moctymom B MHTEpHET.

Ayautopus MpPOBEJICHUST  3aHATHUMI
NPaKTHYeCKOTO  THUMA,  TPYNIOBBIX U
WHIMBHIYaJbHBIX KOHCYJbTALUH, TEKYILEro
KOHTPOJISI U IPOMEXKYTOYHOH aTTectanmu (kao.
Ne 112n).

JUTS

VYyeOuste cronel (8 mir.); crymes (20 1mT.); Aocka
yaeOHasl; MepeHOCHOe MYJIbTUMEIUIHOE 000y I0BaHHE

[Tomemienue it CaMOCTOSITENIBHOM paboThI
oOyuatonuxcs (kad. Ne 203H).

Kommnetorepusie cronel (15 mrt.); crymes (15 mT.);
pabouee MecTo mpemopaBaTens; pabodas —CTaHIMS
(MoHOOMOK)  Acer  Veriton Z4640G (15 mr.)
NOJKITIOYEHHbIE K ceTH VHTepHeT M oOecreveHHbIe
noctyrnom K ObC.

11. MeToauyecKue peKOMeHAANH CTYAeHTaM 10 OCBOCHH IO U CHUILIMHBI

HpI/I HN3YUCHHUH KYypcCa H6H6C006p33H0 MNPpUACPKUBATHCA CJ'ICIIYIOIJ_Ieﬁ IoCJIICAOBATCIIBHOCTH .

1. 1o mocenieHust nepBOM JEKIMH:

a) BHHMMATEJIbHO IIPOYUTATh OCHOBHBIE MOJOXKEHHS POrpaMMbl Kypca;
6) mono0paTh HEOOXOIUMYIO JIUTEPATYPY U O3HAKOMUTBCS C €€ COAEePIKaHUEM.

2. Ilocne nocenieHus JIEKIAH:

a) yTJ'IY6J'IeHO HU3YUYUTH OCHOBHBIC IIOJIOKCHUSA TEMBI IPOrpaMMbl 110 MaTCpUalaM
JICKIIUA 1 PEKOMCHAYCMBIM JIMTCPATYPHBIM HCTOYHUKAM;
6) JOIMMOJIHUTHh KOHCIICKT JICKIUW KPAaTKUMH OTBETAMHU Ha Ka)KHBIfI KOHTpOJ'II:HBIﬁ

BOIIPOC K TEME;

B) COCTaBMTb CIIMCOK BOMPOCOB ISl BHIICHEHHS BO BpeMS ayJTUTOPHBIX 3aHATHI;
I') TOJATOTOBUTHCS K MPAKTUUCCKUM 3aHATHUSM (CEMUHApam).
3amaHus Ui CaMOCTOSITENIbHOM pabOoThl CTYACHTOB SIBJISIFOTCSI COCTABHOM YacThiO0 yueOHOTO
npouecca. BolnonHeHnue 3aganuii cnocoOCTBYeET:
— 3aKpeIUICHMIO U PACIIUPEHUI0 TOJYYEHHBIX CTYAEHTAMHU 3HAHUN MO H3y4aeMbIM
BOIIPOCAaM B paMKax y4eOHOM JMCIUIUIMHBIL.
— Pa3BUTHIO HAaBBIKOB pabOTHI ¢ HOPMATUBHO-IIPABOBBIMU aKTaMHU.
— DPa3BUTHUIO HABBIKOB 000OIIEHNS U CUCTEMATU3alluK HH(OPMaLIUK.
BaxxHocTh caMocTosATENbHON paboThl CTYIEHTOB OOYCIIOBIIEHA MOBBIIEHUEM TPeOOBaHUMN

K YPOBHIO TIIOATOTOBKH

CrIenuaJIuCToB

B COBpPCMCHHBLIX  YCJIOBUIX, HCO6XOI[I/IMOCTLIO

NpUOOpPETEHUsI HABBIKOB CAMOCTOSATEIBHO HAaXOJIUTh MH(POPMAIMIO MO BOIpocaM 0e30MacHOCTH

KU3HEAESITEILHOCTH B Pa3IMYHBIX HCTOYHHUKAX, €€ CUCTEeMaTU3UPOBAaTh, U JaBaTh UM OILICHKY.
CamocrosarenbHas paboTa MpUOOLIAET CTYJACHTOB K HAayyHOMY TBOPYECTBY, MOHUCKY HU

PEIIEHUI0 aKTyaJIbHBIX COBPEMEHHBIX Mpo0iieM B cepe 6€30MacHOCTH )KU3HEAEATEIbHOCTH.
3amaHust A7 CaMOCTOATEIbHOM paOOThI BBIMOJHSAIOTCS CTYJSHTaMH BO BHEAyJIUTOPHOE

BpEMsL.
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Buabl 1 popMbl 0TPaOOTKM NPONYIIEHHBIX 3aHATHI

CryneHTt, mOpoONMyCTUBIIMK 3aHATHS o00s3aH ero orpabortarb. OtpaboTka 3aHATHI
OCYILIECTBIISICTCS. B COOTBETCTBUU C IPa)MKOM KOHCYIIBTAIUH.

[Iporyck JIEKIIMOHHOTO 3aHATHS CTYIEHT OTpabaThIBaeT CaMOCTOSTENIBHO U MPEACTABIISET
BEyLIEMY IIPENOABaTENI0 KOHCIIEKT JEKIUH 110 MPOIYIIEHHBIM 3aHATUSM.

[Ipornyck mpakTUYECKOTo 3aHSATHUS CTYACHT OTpadaThIBAeT IMOJA PYKOBOACTBOM BEIYIIETO
npenoaaBaress AUCUUILINHBL.

12. MeToauyeckne peKOMEHIANH NPenoJaBaTe/iM 10 OPraHu3anuu o0y4eHus 1o
JUCHUILINHE

Jns nydinero yCBOGHHMSI MaTepuana CTYyACHTaMH IIPENoJaBaTelIl0 PEKOMEHIYETCS B
MEPBYIO OUYEpeIb 03HAKOMHUTH UX C MPOTPaMMOM Kypca U KpaTKUM U3JI0KEHHEM MaTepualia Kypca,
MIPEACTABICHHOTO B 00pa30BaTeIbHOM ITporpaMMe AUCIUIUIMHEL. [lanee, He0OX0MMO 03HAKOMHUTH
CTYJICHTOB C OCHOBHBIMM TE€PMHUHAMHU M TMOHSATUAMH, TpUMEHseMble B aucHuIuiHe. Jlanee
COrJIacCHO y4yeOHOMY IMJIaHy Ha JIEKIMOHHBIX 3aHATUAX MpenojaBarelb JOKEH JOBECTU 0
CTYJICHTOB TEOPETHYECKUU MaTepuaj COrjacHO TEeMAaTHKE U COJACP)KAHMIO JICKIIMOHHBIX 3aHSTHM,
MIPEICTABICHHBIX B pabodeii mporpaMme.

B nexumsix ciepyer mpuBOAUTH Pa3HOOOpA3HbIC TPUMEPHI MPAKTUYECKUX 3aja4, PEIICHUE
KOTOPBIX MOJKPEIISETCA U3y4YaeMbIM pa3esioM Kypca.

Ha 3ansTusax Heo6XxoAuMo HE TOJIBKO COOOIIaTh YYalIMMCS T€ WJIM UHBIE 3HAHUS 10 KYpCY,
HO Y pa3BUBATh Y CTYJICHTOB JJOTUYECKOE MBILIJIEHUE, PACIIUPATD UX KPYTro30p.

[IpemogaBaTento ciaenyeT 03HAKOMUTh CTYACHTOB ¢ TpadUKOM MPOBEACHHS KOHCYJIbTAIUH.

Jlnia obGecrnieueHus: OLEHKHA YPOBHS MOJTOTOBIEHHOCTU CTYACHTOB CJeIyeT MCIOIb30BaTh
pazHooOpa3Hbie (OpPMBI KOHTPOJS YCBOGHUS Y4eOHOTO MaTepuana. YCTHBIE ONPOCH /
co0eceloBaHrE TO3BOJIAIOT BBISIBUTH YPOBEHb YCBOCHHS TEOPETUYECKOTO MaTepHala, BIIaJeHUS
TEPMHUHOJIOTHEN Kypca.

Benenue mnoapoOHBIX KOHCIEKTOB JIEKIMM CIIOCOOCTBYET YCIEIIHOMY OBIIQJCHHUIO
MarepuasioM. [IpoBepka KOHCHEKTOB MpUMEHsIETCS Juisi (OPMHUPOBAHMUS y  CTYJEHTOB
OTBETCTBEHHOT'O OTHOIIEHUS K y4eOHOMY MPOIIECCY, a TaKXKe C LeIbl0 o0ecTieueHus JanbHenei
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

CamocTtosTenpHas paboTa CTYJEHTOB SIBISIETCS Ba)KHEHIIEW COCTABHON 4acThiO Y4eOHOM
paboTHI ¥ IpeIHa3HAYCHA JIJIs1 JOCTHKEHUSI CIISYIOITUX 1IeTIeH:
- 3aKperUieHUe W yriayOJleHHne MOIyYeHHbIX 3HAHUH, YMEHUIN 1 HaBBIKOB;
— TMOJTOTOBKA K MPEACTOSAIUM 3aHITHSIM U 3a4ETy;
- (opmupoBaHMe KyIbTYphl YMCTBEHHOTO TpyJa M CaMOCTOSTENILHOCTH B TIOMCKE U
MpUOOPETEHNN HOBBIX 3HAHUI.

[IpenogaBatensM cienyer OOBSCHUTH CTYJIEHTAM HEOOXOAMMOCTh CaMOCTOSTEIbHON
paboThl I YCIENHOro OCBOCHHsSI Kypca. CpeacTBamu oOecrieueHrss CaMOCTOSITEIbHOW PabOThI
CTYJICHTOB SIBJISIOTCS Y4eOHUKH, COOPHUKH 3a7ad M y4eOHbIE MOCOOUSs, MIPUBEACHHBIE B CIIHCKE
OCHOBHOW M JOMOJIHUTEIBHON JuTepaTypbl. Kpome TOro, CTyI€HT MOXKET HCHOJIb30BATh
HuTepHer-pecypcesl B ToM uncie DbC dunmnana.

Hcnonbs3oBanne HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTHMA B IMKJIE JICKITUH M MPAKTHYECKUX
3aHITHIA MO JUCIUILUIMHE TIO3BOJISIOT MaKCUMalbHO 3(()EKTUBHO 33aJeHCTBOBATh U UCIIOIB30BATh
WH()OPMAIMOHHBIN, WHTEUICKTYyaJbHBIH W BPEMEHHOW IIOTEHIIMAJ, KaK CTyJCHTOB, TaK H
mpernojaBaTeneil AN peanu3aldd  TOCTaBICHHBIX Y4eOHBIX 3amad. (OCHOBHOW  IENbIO
MPaKTUYECKHUX 3aHSATUHN SBIISICTCS: MHTETPUPOBATH 3HAHUS, TTOJIYICHHBIC 110 IPYTUM JUCIUTIIIHHAM
JAHHOTO HampaBJ€HUs M aKTUBU3UPOBATH HX MCIOJIb30BaHUE, Kak B ClIy4yae pelIeHus
MOCTABJICHHBIX 33/1a4, TaK U B JAJIbHEUIIIEH MPAKTUYECKOU €SI TETbHOCTH.
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