


IHosicHUTE/ILHAA 3AIHCKA

[Iporpamma snekTuBHOTO Kypca «Mukpobuonorusy aapecoBana ydammmes 10-11 kinaccoB. OHa
HalleJIeHa Ha TMOJIyYeHHe IOKOJIbHUKAMH 3HAHUM W YMEHHH, HEOOXOAMMBIX i (HOpMUpOBaHUS
LIEJIOCTHOTO TMPEACTABICHUS] O MUPE MHUKPOOPTAHU3MOB, 00 MX POJIM B MPUPOAHBIX MPOLIECCAX U B JKU3HU
4eJI0BeKa, a TAK)KEe O METO/aX MCCIeA0BaHNUs MUKPOMUpA.

MUKpoOpranu3Mbel 10 WX 3HAUYEHHUIO Uil OWOC(EpHBIX MpOLECCOB, [UIA HENOBEKAa KAk
OWONIOTUYECKOr0 BUAA W ISl  XO3SIMCTBEHHOW JESTeIbHOCTH JIFOAEH BIIOJHE COMOCTaBHMBI  C
NPENCTABUTENISIMI MaKPOMHPA — PACTEHUSIMH M )KUBOTHBIMH, & B HEKOTOPBIX O0JACTSIX CYLIECTBEHHO MX
NPEeBOCXOAIT. MenuIHa U 3KOJOrndeckasi 0e30MacHOCTb, TeHETHYECKas NHKEHEPUST M MPOMBIIUICHHAST
OMOTEeXHOJIOTHA, BeTepUHApUsi W (UTOCAHUTAPHS — PAa3BUTHE OTHX W MHOTHX Jpyrux coep
IESATEIbHOCTH YeJIOBeKa HEBO3MOXKHO 0e3 riyOOKHX 3HaHUI O MUPE MUKPOOPTaHNU3MOB.

B TO xe Bpems BecbMa CKPOMHOE IIOJOXEHHE, KOTOpPO€ 3aHMMAalOT MUKPOOPraHU3MbI B
00pa3oBaTeNbHBIX MPOrpPaMMaxX M Y4eOHBIX TOCOOUSIX 1O OUOJIOTHH JJIsl CPETHEH IIKOJbI, HE COOTBETCTBY-
€T COBPEMEHHBbIM TPEeOOBAaHUSIM K YPOBHIO MHUKPOOHOIOTHYECKOro OOpa3oBaHUs BBIMTYCKHUKOB LIKOJIBL
CnosxuBleecsi MPOTUBOpEUYNE HyXKIaeTcs B IPEOAOJ]EHHH, & O3HAKOMJIGHHE Yy4alluXcs C OCHOBaMHU
MHUKPOOHOJIOTHH 1ieJiecO00pa3HO HAUMHAThH YK€ B CpemHed mkoiyie. Boime n3noskeHHOe 00yCIOBIMBAET
aKTyaJbHOCTh BKJIFOYEHHUS SJIEKTUBHOTO Kypca «MHKpoOHONOrus» B MPOrpaMMy  OHOJOTHYECKOTO
oOpazoBaHwUsl.

MukpoOHOIOTHs SBISIETCS HEOTHEMIIEMOH COCTABHOM YaCThIO €CTECTBEHHOHAYYHOTO 00pa30BaHMUsI.

HanHas pabovas mporpaMma MNperHa3HA4YeHa M y4alluxcs, IUIAHUPYIOIINX B JajbHEHIIEM
CHEeLHAIM3UPOBATLCS B 00JaCTH OHMOJNOrMM W CBSI3bIBATH CBOK OYAYIIYIO KH3Hb C OMOJIOTHYECKOM
HaykoM, ms yyamuxcs 10-11 kmaccoB 6a30Boro u npouiIbHOrO ypOBHEHA..

TpeboBaHust K MPEIMETHBIM pe3yJIbTATaM OCBOEHUsI 0a30BOr0 Kypca OMOJIOTHU B COOTBETCTBUU C

®I'OC BTOPOroO MOKONEHUS OTPAKAIOT:

1) chopMUPOBAHHOCTh TMPENCTABJICHUI O pOJU W MeCTe MHUKPOOHONOTHUECKUX OOBEKTOB
B COBPEMEHHOW HAy4YHOW KapTUHE MHpa, IOHUMAaHHE UX pPOJu B (GOPMUPOBAHMM KPyrosopa u
(YHKIMOHATBHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS IPAKTUUECKUX 3a/1ad,;

2) BIageHHe OCHOBOIOJIATAIOIIMMH TOHATHSMH U TPEACTABICHUSIMH O MUKPOOHOJIOTHYECKIX
OOBEKTOB, WX YPOBHEBOW OpTraHM3allM U SBOJIOLMH, YBEPEHHOE IOJb30BAHHE OHOIOTHYECKOM
TEPMUHOJIOTUENH U CUMBOJIUKOM;

3) BageHne OCHOBHBIMHM METONAMH HAYYHOIO IMO3HAHUSI, HCIONb3YEMbIMH TPU OHOJOTHYECKUX
UCCIICIOBAHMSAX JKUBBIX OOBEKTOB U 3KOCHCTEM: OIMCAHWE, M3MEpPEHHE, NMPOBEIACHHE HaOIIONEHUI,
BBISIBJIEHUE U OLIEHKA aHTPOINIOTeHHBIX U3MEHEHUI B IPHUPOE;

4) chopMHUPOBAHHOCTH YMEHUN OOBSACHSATD Pe3yIbTaThl OUOIOTrHYECKUX SKCIIEPUMEHTOB;

5) chopMUpPOBAaHHOCTH COOCTBEHHOW MO3WIIMH 1O OTHOIIEHUI K OMONOrMYecKoil WH(pOpMAaIuy,
MOJIy4a€MOH U3 Pa3HBIX HCTOYHUKOB, K TJI00QJbHBIM 3KOJOTHYECKUM MPOoOIeMaM U My TsIM UX PEIICHUS.

[Iporpamma 37eKTUBHOTO Kypca «MUKPOOUONOTHs» OCHOBaHA HA MHTErPALMU 3HAHUH TIPEIMETOB
€CTeCTBeHHOHAYYHOro IHKja (OWOJOTHH, XUMUH, (PU3UKH, SKOJOTHH), YTO CTAHOBUTCS BO3MOKHBIM
TOJIbKO Ha cTapiuei ctynenn obyueHus B mkose. OHa mpeaycMaTpuBaeT HapsiAy ¢ MOMCKOM, aHAIM30M U
UHTerpanueil HeoOXoaMMOi MH(GOPMAIMH, BBIMOJHEHHE YYAIIMMUCS NMPAKTUYECKUX 3amaHuil. Popmbl
opraHu3anui padoThl yYALIMXCS HOCIT IMPEHMYIIECTBEHHO NEATENbHOCTHBIA Xxapaktep. CoderaHue
TEOPETHUYECKOT0 Kypca M MPaKTHYECKNX paboT o0ecrneunBaeT IHUPOKHe BO3MOKHOCTH B BEIOOPE METOIOB
padoThl, 4To OyAeT cnocoOCTBOBATH TBOPUECKOMY M MHTEIUIEKTYAJIbHOMY Pa3BUTHIO YHALITHXCS.

HHTerpanms TeopeTHUecKOH M MPAKTHIECKOH YacTe MporpaMMbl BO3MOXKHA B ()OpMe TIPOEKTHON
OEATETbHOCTH  yyaIluxcsi. TeXHOJNOrHsl peaNn3alyy MPOrpaMMbl IPEIyCMATPUBAET HCIIOIb30BAHHE
yUAIIUMUCS ~HAayYyHOW W  HAYYHO-TIOMYJSIPHOM  JIUTEPATyphl, CIPABOYHUKOB, HSHIMKIIOMEIHIA,
BUICO(PHIBMOB, KOMIIBIOTEPHBIX MTPOTPAMM.

Heau kypca:

1. Cosznanue ycnoBuii 1yt GOPMHUPOBAHUS M PA3BUTUS WHTEIJICKTYAbHBIX U MPAKTUYECKUX
YMEHHUH y ydamuxcs B 001acTH OHOJIOTHUECKOro SKCIIEPUMEHTA

2. IToBBICUTE HMHTEpEC YHYALIMXCS K HM3YYEHUIO HAyKU MHKPOOHONIOTHH Ui 4YeJOBEKa U
YeJI0OBEUECTBA.

3. ITOBBICUTH UHTEPEC YHALTNXCS MPOBEACHUIO OMOJIOTHYECKOTO SKCIIEPUMEHTA.



4. PasBuBarh TBOpUECKHE CIOCOOHOCTH, YYUTh Y4aCTBOBATh B IUCIYTaX, yMETb OTCTaUBATh
CBOKO TOYKY 3PCHHS.

5. AKTyanu3upoBath M yriiyOuTh 3HAHUS O BUpycax, OakTepusix, rpudax, o0 UCIOIb30BAHUN
uX B OMOTEXHOJIOTHH.

3anaum kypca:

1. Paccmotpers 0COOEHHOCTH OpraHM3alMU pPa3IMYHbIX TPYNI OPraHU3MOB (BUPYCHI,
OakTepuu, TpubBI), UX POJIU B IPUPOIHBIX MPOIIECCaX U 3HAUCHUE IS YeJIOBEKa.
2. JIOTIOJTHUTD 3HAHUSI O MUKPOCKOITUYECKUX PACTEHHUSIX U JKUBOTHBIX.

MeToabl paGoThI: JICKLUH, CEMHUHAPBI, MPAKTUYECKUE 3aHATHUS, WHANBUIYAJIbHBIE 3aHSTHS,
paboThI B IrpyMIax, BHIMOJTHEHHE TBOPUYECKUX 3aTaHUM.

B nmpouecce oOy4eHust yuarmmecs: OBJIaeBalOT YMEHHSIMH .

CamocTosTeIpHO MPUOOPETaTh U MPUMEHSATD 3HAHMS,

[Tonb3oBaTbCst 1a0OPATOPHBIM U MEITULIUHCKIM 000pYIOBaHUEM,

OmnwuceIBaTh pe3yabTaThl HAOIIOACHUN,

BBINONHATD U3MEPEHNUS UCCIENyEeMbIX OOBEKTOB,

OdopmisiTh pe3ybTaThl UCCIEAOBAHUN B BUe TaOnui U rpadukoB. JlenaTh BHIBOIBL,
PaGorats B rpymme;

OO6cyxaaTh pe3ynbTaThl 3KCIEPUMEHTA. Y HaCTBOBATH B AMCKYCCHH.

Osxupaemble pe3yJibTaThbl.

1. Branets onpeneneHUsIMI OCHOBHBIX MOHSITHI U TEPMUHOJIOTHEIH;

2. HNmerh mpencraBieHue O AMATHOCTUKH W MPOQIIAKTHKH BHPYCHBIX U OaKTepHaIbHBIX
3a00eBaHMI PACTEHU, )KUBOTHBIX, Y€JIOBEKA.

2. Ucnionb30BaTh 3HAHHS O MUKPOOPTaHU3MaxX I BEIEHUS 300POBOr0 00pas3a JKH3HU.

3. YMeTb roTOBUTH MUTATENBHBIE CPEIbl JJI SKCIEPUMEHTA, a TaK K€ MUKPOMpEenaparbl AJis
MUKPOCKOITMYECKUX HCCIIEIOBAHUIA,

4. JKenanwe TPUMEHWTb CBOM 3HAHWS TPH BBIOOPE mNPOPEeccCHil U  CHEIHATbHOCTEH:
MHKpoOuosora, OWOTEXHONOra, 95KOJIOra, Bpaya, BETEPHHAPA, CHENHATIHCTAa IO HKOJOTHYECKOM
0e30MacHOCTH U 3aIIUTE PACTEHHH, a TAK)KE Mearora.

Kypc paccuutan Ha 34 vaca, u3 HuX 23 Haca — CeMHHApCKue (TeopuUTH4eckue) 3aHatus u 11
94acOB OTBEICHO Ha BBINOJHEHHE JJAOOPATOPHOrO MPAKTUKYMA.

ITo mporpaMMe NOaHHOrO Kypca ydYalluecs 3HAKOMATCS C YCTPOWCTBOM U 00OpyIOBaHHEM
0aKTePHOJIOrHYeCKMX ¥ HMMYHOJIOTHYECKUX JadopaTtopuii, ¢ OCHOBHBIMH METOJAMH, KOTOpBIE
NPUMEHSIFOTCSI TPH MUKPOOHOIOTHYECKIX HCCIEOBAHUAX, IPUTOTOBICHUH TUTATENbHBIX CPENI.

C moMOIIBI0 3THUX METONOB YydYaluecs HCCIenyrT Haubojee obuime Mopdosorudeckue u
OMoOXUMHUYeCKHe TpU3HAKU OakTepwii, TpuOOB U BHUPYCOB. 3HAKOMATCS C PaCHpPOCTPAHEHHEM
MHKPOOPTaHU3MOB B NPUPOAE, H3YHAOT MUKPOQIIOPY OpraHu3Ma YeJIOBEKa U JAOT OLIEHKY CAaHUTApHO-
MHKPOOHOJIOTHYE€CKOMY COCTOSTHUIO BO3YIIHOTO OacceifHa, BOJOEMOB U MOYBBI CBOCH MECTHOCTH.

TemaTHueckoe NJIAHNPOBAHUE
10-11 kmace (35 4 (1 4/nen)

Ne Ilepeuens Hassanue Tembl Kon-so | IIpakr
n/ | pas3menos, ¢ 4acoB HA | WUeC.
i yKa3aHHeM U3y4YEeHHUE | 4acTb
KOJINYECTBA TEMBI nporp
4acOB aMMBI
1 | BBeaenne Brenenne. [Ipeamer MukpoOuoaorun, 0ObEKThI U METOIBI 1
(1 9) VCCJIEeIOBAHUN
2 | Bupycsi OO01mast XxapakTepuCTHKa BUPYCOB KaK MpencTaBuTeNei
(9 9) HEKJICTOYHOH (POPMBI JKU3HU 1
3 B3anMOOTHOLIEHNS BUPYCA U KJIETKU-XO3sIMHA.




Metonbl 00HapYKEHUsI BHPYCOB
4 Bupycsl — napasute! Obakrepuii (GakTepuodarm)
5 Bupycel pacrennii 1 BbI3bIBaEMble UMH OOJIE3HH
6 JlMarHocTHKa BUPYCHBIX OOJIe3HEH pacTeHUH 1
7 3ammuTa pacTeHHIl OT BUPYCOB
8 Bupychl JKHBOTHBIX 1 BBI3bIBAEMbIE UMH OOJIE3HH
9 Bupycsl yenoseka 1 BbI3bIBacMble IMH OOJIe3HH. Bud-
uH(pEKIUU
10 3aKJIIOUUTENIbHOE 3aHsTHE N0 TeMe « Bupycen»
11 | bakTepun OO0wast xapakTepucTHKa OaKTepU KaK MPOKAPUOTHUECKIX
(10 u) OpPraHU3MOB
12 OOmeH BeecTB U 3HEPTUN Y OAKTEpHil, NX POJIb B 1
5KOCUCTEMAX
13 Bakrepnn — KOMIOHEHT HOPMaJIbHOH OMOTBI OpraHu3Ma 1
JKUBOTHOTI'O U 4YeJIOBEKa. 3HAKOMCTBO C METOJIaMU OKPAaCKU
Ma3KOB.
14 ITurtarenpHble cpenbl. Knaccudukarus. 1
15 MeTonbl NPUTrOTOBJEHUS MUTATEIBHBIX CPEN. 1
IIpaxTrueckas padora «IIpurorosieHne kpaxmano-
aMMHA4YHOH Cpenbn
16 bakrepuanbHble O0NIE3HN PACTEHUI 1
17 bakrepuanbHble 00JIE3HN JKHBOTHBIX U YEJIOBEKA 1
18 Monounokucnoe Opoxenue. JlabopaTtopHas padora 1
«MUKPOCKONUYECKHI aHAJIN3 ChIPay
19 Crepunnzanysi, METObl CTEPUIN3ALIUN. 1
20 Ucnonp3zoBarne 6akTepuii B OMOTEXHOJIOTHH 1
21 | I'pubsbi OOmmas xapakTepucTiKa rpubOB KaK S3yKapHOTHUECKHUX 1
(11 9) reTepOTPOPHBIX MUKPOOPTAHU3MOB
22 I'pnbHMLIA TIIECHEBBIX (MHLIEIHATIBHBIX ) TPUOOB
23 Bbecnonoe pasmHoxeHue rpudoB
24 ITonoBoe pa3MHOKeHHE TPUOOB
25 Knaccupukanms u BaxHEHIINE CHCTEMATUIECKUE TPYIIITBI 1
rpuooOB
26 OOwmeH BeIecTs U SHEPTuu y rpuboB, UX POJb B 1
3KOCHCTEMAX
27 CriuproBoe OpokeHue, Bo30yKIaeMoe IPOKKAMH. 1
JlaboparopHas pabora UccnenosaHue sKM3HECTORKOCTH
MUKPOOPTaHU3MOB (Ha MPUMeEpe APOKKEH)
28 BzaumoorHomenus rpudos u pacrernii CumOno3 rpuboB u 1
pacTeHHi
29 I'prOBI — mapas3uThl JKUBOTHBIX U YEJIOBEKA 1
30 [IpakTrueckas pabora « MUKPOCKOITHUECKOE 1
HCCJIEIOBAHNE HOI'TEN U BOJIOCA
31 Hcnonp3zoBaHue rpudoB B OMOTEXHOJIOTHH 1
32 | Poanb buonorundeckne OCHOBBI U HAIIPABJIEHUS UCIIOJNb30BAHUS 1
MHKPOOPraH | MHKPOOPraHU3MOB B FeHETHYECKON MHXKEHEPUHU
33 | u3M0OB B I'enHO-MH>KEHEPHBIE, pa3pabOTKU HA OCHOBE 1
reHeTH- MHUKPOOPTaHU3MOB B CEJIbCKOM XO3SIICTBE,
4eCcKoi IIPOMBIIIJIEHHOCTH U MEAULIHE
34 | HHKeHEePHH | 3aKIFOYUTENBLHOE 3aHsATHE 110 TeMe «Poiib 1
G u) MHUKPOOPTaHU3MOB
B F€HETUYECKON MH)KEHEPUN)
Bcero — 34 waca 23 11




CoaepixaHue nporpamMmbl

BsogHoe 3ansiTHE

MukpoOuonorusi Kak HaydHasi ¥ ydeOHasl MUCIMIUIMHA, OObeKThl ee m3ydeHus. OOmas ¥ TpHKIIaaHas
MUKPOOHOJIOTHSI, €€ BKHEHIINE OTPACITH.

1. Bupycsl

OOmas xapakTepUCTHKA BUPYCOB KaK MPEeICTaBUTENEH HEKIIETOUHOH (POPMBI JKU3HH, HCTOPHS MX OTKPBITHS
u mydenns. CTpoeHne BUPYCHOM yacTulibl — BUproHa. Kinaccudukanmst BUpycos,

JHK-conep:xxamue u PHK-conepskamue Bupycbl. B3anMoOTHOIIEHNE BUpPyCa U KJIETKU-XO35IMHA.
MeTtozas!l 0OHapYKEHHs BUPYCOB.

Bupycel — mapaszutel Oakrepuii (bakrepuodarn). Ponp GakrepruodaroB B JKHU3HU OaKkTepUil U MX
3Ha4YeHHe i1 4enoBeka. Mcmonp3oBaHue OakTeprodaroB B HAyYHBIX HCCICAOBAHMSIK, MEOHLUHE,
BETCPUHAPHH.

Bupycer — mapasutel pacteruii ((UTOBUpYCHI), BbI3bIBa€Mble WUMH Oose3HH. LlMpKymsius

(uTOBHPYCOB B MpHpoze. bruonornyeckue OCHOBBI 3aLUThI KYJbTYPHBIX PACTEHHUIT OT BUPYCOB.

Bupychbl JKMBOTHBIX U BbI3biBaeMble MMHU Oosie3HH. [IpupoaHbIe OYard 300MaTOMEHHBIX BUPYCOB H
UX [UPKYJSALUs. buonornyeckne OCHOBBI 3aIUTHI JOMAIIHUX JKUBOTHBIX OT BHPYCOB. Bupychl Haceko-
MBIX U UX UCIIOJIb30BAHUE MTPOTHUB BPEIAUTENEH CEIbCKOrO U JIECHOrO XO3sIHCTBA.

Bupycel uenoBeka u BbI3biBaeMble UMHU OojiesHH. CHHIPOM MpHOOPETEHHOrO MMMYyHOAe(pHUIHTA
(CITM[) — onacweiimas BupycHas Oone3Hb uenoBeka. KapanTuaasle BupycHble Oonesnn. Ilpuponnsie
OYard v MepeHOCUYUKH BUPYCOB UeioBeKa. bruojornyeckre OCHOBBI MPOPUIAKTHKY U JIEYSHHUS] BUPYCHBIX
OonesHeii.

IMpumepHasi TeMa NPAKTHYECKOTO 3AHATHS:

JlmarHocTrKa BUPYCHBIX OOJIe3HEH pacTeHHi.

2. baktepun

OOmast xapakTepucThka OakTepuil Kak MPOKAPHUOTHUYECKUX (HOSIIEPHBIX) OPraHU3MOB.
bakrepuanbHble KJIETKH W OakTepuajbHble KOJOHUH. Pa3MHOKEHHE M T€HOTUIUYECKash M3MEHYHBOCTD
Oaktepuii. OOMeH BemecTB M SHepruu y Oaxtepuii. Ponp Oakrepuii B KpyroBopoTe OHOT€HHBIX
XHUMHYECKUX 3JIEMEHTOB. bakTepuu — MpoayLeHThl H JeCTPYKTOPbI OPraHUYECKUX BEIIECTB, UX MECTO B
SKOCHUCTEMAX 3eMJIH.

Ponp OGakrepuii B MOYBOOOpPA3OBaHUM, UX 3HAYEHHWE JJIsl TOYBEHHOIO  IUIOJOPOAMS.
AszorpukcHpyroas AeATeNbHOCTh OakTepuil. bakTepuanbHble ymoOpeHHST U HMX HCIOJb30BAHHE B
3emiieneniu. bakrepun — mapasuThl pacTEeHHi, UX SKOHOMHYECKOe 3HaueHHe. bronorniyeckne OCHOBBI
3aIUThI PACTEHUI OT OOJIE3HEH.

bakrepuun — KOMIOHEHT HOPMaJIbHON OHOTBI OpraHMU3Ma JKUBOTHOI'O, UX POJib B YCBOSHHH IMHIIH
JKUBOTHBIMHU. bakTepranbHbie O0N€3HN TOMAITHUX )KMBOTHBIX (CHOMpCKast si3Ba, OpyLesie3, OpHUTO3BI U
ap.), Ouonornyeckre OCHOBBI X MPOQUIAKTUKH U JieueHus. [IpuponHbie oyari OaKTepHO30B TOMAIIHIX
’KHBOTHBIX. bakTepun — Bo30yauTesm OonesHel HACEKOMbIX, UX HCTIONIb30BAHKE MPOTHB BPEAHbBIX BUIOB.

baktepyi — KOMIIOHEHT HOPMAJbHOW OHOTHI OpraHM3Ma 4YeNOBeKa, MX 3HAYeHHe MJIs 3I0pOBbS,
nrcOakTepruos3bl M UX mpeodoneHue. baktepun — BO3OyauTenu Oone3Hell uenoBeka, kiaccudukarms Oax-
Tepro30B uesioBeka. LInpkyssius O0Ie3HETBOPHBIX OakTepuii B MPUPOE, POJb MEPEHOCUUKOB (HACEKOMBIX,
KJICIei, IPhI3YHOB U Ip.) B BOSHHKHOBEHMH 3MHaeMuil. bruonornueckrue OCHOBBI MPO(PHIAKTUKA U JICHEHHSI
OakTepHaTbHBIX OOJIE3HEH YeIoBeKa.

Hcrone3oBanue Oakrepuii B OoTexHONOrMH. baktepri — mponyeHThbl aMUHOKHCIIOT, O€JTKOB, BHTAMHHOB,
AHTUOMOTHKOB U APYTUX LIEHHBIX OMOOPTraHUYeCKUX COEANHEHUH.

IIpumepHbBIe TEMBI NPAKTHYECKUX 3AHATHI:

1. BakTepri — Bo30yIUTETN MOJIOYHOKHCIIOTO OPOSKEHMSL.

2. ®orocuHTE3HpYrOLIHE OaKTepry (LIMAHOOAKTEPHI).

3. Azordukcupyroriue OakTeprur — CUMOHUOHTBI PACTEHUI.

4. bakrepnu — Bo30yauTeNnu OONe3HeN KyJIBTYPHBIX pacTeHHH (0aKTepro30B).

5. OGHapy>KeHHe U KOJIMYeCTBeHHBIN y4ueT OakTepuii (B IOYBE, BOE, BO3AYXE).

3. I'pubnb1

OOmmast xapakTepucTiKa TpUOOB KaK TeTepOoTPO(HBIX SYKAPUOTUYECKHX MHKpOOopraHmsmMoB. CTpoeHue,
NUTAaHUE W PasMHOXKEHWe TrprOoB. Poib rpuOOB B SKOCHCTEMAax, MX 3HAUEHHE I MMOYBOOOpPA3OBAHUS W
IUIOOPOAHS TIOYBBI.



Knaccupukauus rpuOos. Briciine n HU3IIME, COBEPIIEHHBIE M HECOBEPLICHHBIE rPUObL. BaxkHelimme
CHCTEMaTHYECKUE TPYIITbl FPUOOB M UX MPEICTABUTEIH.

I'prGb1 — CUMOMOHTBI U TTaPa3UTHI pacTeHUH. MUKOpH3a U €€ POJIb B MIHEPAJIBHOM ITUTAHUH PACTEHUH.
JIMmaifHIKY Kak CUMOMOTHYECKHE OPraHM3Mbl, POJIb JIMIIAHHUKOB B HKOCHCTEMAX W WX HCIOJB30BAHUE
4enoBeKOM. bone3sHn pacTeHmii, BbI3bIBAGMbIE T'PHOAMH M WX 3KOHOMHYECKOE 3HaudeHwe. [ pubbr —
pa3pyLIMTENHN JPEBECHHBI U TPOAYKTOB e repepaboTku. buonormyeckue OCHOBbI MPOPUIAKTHKY M JICYSHUS
MHKO30B PACTCHUI.

I"prOBI — Mapa3uThI JKMBOTHBIX U YesioBeka. [1yTu pacipocTpaneH st 300MaToreHHbIX TPHOOB. TOKCHHBI TpHOOB
U BbI3bIBAEMbIC IMU OTPaBJIeHHs1. BakHeII1e MUKO3bI JKMBOTHBIX U YEJIOBEKA, X TIPOQIIIAKTHKA.

HcnonbzoBanue rpubOB B OMOTEXHONOTHU. ' puObI — MPOOYLEHTHl BHTAMUHOB, (DepMEHTOB, OEJIKOB,
aHTUOMOTHUKOB U IPYTHX LEHHBIX OMOOpraHMYeCcKHX coenquHeHni. KynbTuBupoBaHue cbenoOHBIX TPHOOB
(rpuboBOACTBO).

IIpuMepHbIe TeMbl NPAKTHYECKHUX 3AHATHH:

1. Mop¢ororus u pa3mMHOKeHHE TPHOOB.

2. BaxxHeiimme kiaaccel rpuOOB U UX TPEICTABUTEIH.

3. dposxkeBble rpuObl — BO30OYIUTENTN CITUPTOBOTO OPOIKEHHS.

4. T'pubbl — Bo3OynuTes M OONIE3HEH KYIBTYPHBIX PACTEHU (MUKO30B).

5. Cumbuo3 rpudoB u pacTeHui (MUKOPH3a, JTUIIAHHUKHN).

6. OOHapyKeHHE U KOJUYECTBEHHBIN y4eT IrprOOB.

4.Pojib MUKPOOPraHU3MOB B reHeTHYeCKO HHKeHepHHu

IeHeTuueckas MHXKEHEPHsi — HaIpaBJieHHe HOBeHINel OWOTEXHOJOTHH, €€ MpenMeT, OOBEKThl U
METOJIbl UCCIeNOBaHUHA. MUKPOOPTraHU3MBI KaK MCTOUHUK (PEPMEHTOB, HEOOXOMUMBIX JJISI T€HHO-UHKE-
HEpHBIX pa3paboTok. Mcrmonb30BaHHE MHKPOOPTraHM3MOB B KauecTBE HOCHTENEH (BEKTOPOB)
reHeTHYecKoi nHpopManu. MHUKPOOPTaHU3MbI KaK JOHOPBI M PELUNHEHTHI LIEJIEBBIX I'€HOB. | €HHO-
WH)KEHEpHBbIE pa3pabOTKH HAa OCHOBE MHUKPOOPTaHHW3MOB M MX HCIIOJIb30BAHHE B CEJIBCKOM XO3SICTBE,
MPOMBIIIJICHHOCTH, METULIIHE.

S. MUKpOCKONMYECKHE PACTEHHS H JKHBOTHBIE

(IOTIONHUTENBHBIA MaTepHa)

MuKpOoCKOITUUecKkrue pacTeHusi (BOZOPOCIH), OCOOEHHOCTH MX OPraHH3aLHH, POJib B SKOJOTHUECKHX
CHCTEMax M 3Ha4YCHUE IS UesioBeKa. BaykHeie crucreMaTiyecKre rPyIIbl BOIOPOCIIEH U UX MPEICTaBUTEIH.
MUKpPOCKONIMYECKHE KUBOTHBIE (OIHOKJIETOUYHBIE, WM TNpOocTedIne), 0COOEHHOCTH MX OpraHu3aliH,
pOJb B 3KOJOTMYECKUX CHCTEMax W 3HAYCHHE JJIs YelioBeKa. BakHeiimme crcTeMaTudecKue TpyIIbl
NPOCTEHIINX U UX TPEACTABUTEIH.
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