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Coruéna, . B. ®utonaronorusi, 3JHTOMOJIOTUS U 3allUTa pac-
TEHUH. y4eOHO-METOJMYSCKUE YKa3aHUs IS CTYIACHTOB HaIIpaBiie-
Hus moaroToBku 35.03.07 TexHONIOTHS MPONU3BOCTBA U TIepepadboT-
KU CEeNbCKOXO3IMCTBEHHONW MPORyKIUH mpoduins TexHomorus mpo-
M3BOJICTBA M MEepepabOTKU NpoayKIuu pacteHueBoacTa. Y. |/ U. B.
CrruéBa. — bpsnck: Uza-so bpsackmii 'AY, 2022. - 80 c.

Y4eOHO-MeToAMYeCKHe YKa3aH!sl HAMCaHO B COOTBETCTBUU C
mporpamMmmoirt noarotoBku Hampasierus 35.03.07 TexHomorus mpo-
W3BOJICTBA U IEPEPa0OTKU CEIILCKOXO3SUCTBEHHONW IO JUCLUIUIMHE
«DduTonaToyiorus, SHTOMOJIOTMA M 3allUTa pacTeHui». B naHHOM
Y9e0HO-METOAMYECKOM ITOCOOMH pPacCMaTpPUBAIOTCS BOTPOCHI, CBS-
3aHHBIE C OCOOCHHOCTSIMH MOP(OJIOTHH, OWOIIOTHH BPEIHBIX Opra-
HU3MOB B 00JIaCTH 3HTOMOJIOTMH (HACEKOMBIX, KJICIIeH, HeMaTo,
MOJUTIOCKOB, TPBI3YHOB) M (PUTOMATOJIOTHHU (BHPYCOB, BUPOHJIOB, MU-
KOIUIa3M, aKTUHOMHILIETOB, OakTepuii, TpHOOB M LIBETKOBBIX Napa3u-
TOB). YUeOHO-METOIMUECKHE YKA3aHUS COJCPIKAT TEMbI IO TUIAKTH-
YECKOMY M3YYEHMIO Pa3JIMYHBIX THUIIOB MOBPEXIACHUN CEIbCKOXO35H-
CTBEHHBIX KYJIBTYP BpPEAWTEISIMH, a TaKKE€ CHMIITOMBI HOPAKEHHS
pacteHuil Oosne3HsaMH. bosblioe BHUMaHue yAENsSeTcs BOIIPOCAM CH-
CTEMaTHUKe HACEKOMBIX, (DUTOMATOTeHHBIX TPUOOB M TPHOONIOAO0OHBIX
OPraHMu3MOB.

PeriensenT: moueHT kageapsl arpOHOMHHM, CEJICKIIMH U CeMe-
HOBOJICTBA, KaHIUJAT c.-X. H. Munexuna H.B.

Pexomenoosano yuebno-memoouueckoi xomuccueu uHCmMu-
myma 9KOHOMUKU u azpobusneca bpsuckoeo cocydapcmeennozo ae-
papnoeo yrueepcumema npomokon Ne3 om 11 gpespans 2022 200a.
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BBEJIEHHWE

JlanHOEe y4eOHO-METOAMYECKOE MMOCOOKe MpeaHA3HAUCHO IS
TIPOBEACHUS TPAKTHYCCKUX W JTA0OPATOPHBIX 3aHATHH IO IHCIIH-
mwirHe «DUTOMATONOTHS, SHTOMOJIOTHS M 3aliuTa pacTteHui». Ilenb
mocobust — (OpMUPOBAaHUEC 3HAHWKA NPU H3YYCHHH OCOOCHHOCTCH
Mopdoioruu, OUOIOTUU BPEAHBIX OPTaHM3MOB B O0JIACTU IHTOMO-
JOTUU (HACEKOMBIX, KJIEHIeH, HeMaTo/, MOJUIIOCKOB, TPBI3YHOB) H
(uTomarosoruu (BUPYCOB, BUPOUIOB, MUKOIUIA3M, aKTHHOMUIIETOB,
OakTepuii, rpuOOB 1 IBETKOBBIX MMAPA3UTOB).

OcBoeHue JUCHUIUIMHBI HANIPABJIeHO HA opMUpOBaHue
cJIeyIOIUX KOMIIeTeHIUii:

Komnerenuus
(xon
Y HANMCHOBAHUE)

HNupuxatopsl
KOMITeTeHIIU I

(K0T 1 HAMEHOBAHUE)

Pe3yabTaTsl 00yyenus

O6menpodeccnoHaIbHbIE KOMIIETCHINN

OIIK-1

CnocobeH perarb
THUIOBBIC 331441
poeCCHOHATBHOMI
JACATCIIBHOCTHU Ha
OCHOBE 3HaHHUU OC-
HOBHBIX 3aKOHOB
MaTeMaTHYeCKUX 1
€CTECTBEHHBIX HayK
¢ MPUMEHEHHEM
HHPOPMALHOHHO-
KOMMYHHKaIIHOH-
HBIX TEXHOJIOTHIf;

OIIK-1.1. U-1 He-
MOHCTPHUPYET 3HAHUE
OCHOBHBIX 3aKOHOB
MAaTEMaTUYCCKHUX,
€CTCCTBCHOHAYYHBIX
u oburenpodeccuo-

HaJIbHBIX JUCHMIIJINH,

HEOOXOMUMBIX IS
pEIIeHHS THIIOBBIX
3a1a4 B 00J1aCTH ar-
pOHOMHU

OIIK-1.2. -2 Uc-
MOJIB3yeT 3HAHUS OC-
HOBHBIX 3aKOHOB Ma-
TEMATUYECKUX U
€CTECTBEHHBIX HAYK
JUTsI peNIeHUs CTaH-
JIapTHBIX 3a]1a4 B ar-
pPOHOMUU

3HaTh: 0COOEHHOCTH
MOpGOJIOTHH, OHOTIOTHU
BPEIHBIX OPraHU3MOB B
00J1aCTH YHTOMOJIOTHU
(HaceKOMBIX, KIIEIIeH,
HEMAaTo/I, MOJUITIOCKOB,
TPBI3YHOB) U (pUTOMATONO-
rud (BUPYCOB, BUPOUJIOB,
MHKOTLIa3M, aKTHHOMHUIIE-
TOB, OaKTepHii, TPHOOB U
[BETKOBBIX MAPa3UTOB),
yYeT MPOTHO3a Pa3BUTHS
BPEIHBIX 00BEKTOB U (Pak-
THYECKOTO (PUTOCAHHUTAP-
HOT'O COCTOSIHUSI TOCEBOB
JUISL TIPEJIOTBPAILICHHUS T10-
Teph Ypoxkas OT O0e3HeH,
BpeaUTENe.




OIIK-3. Cniocoben
CO371aBaTh ¥ MOJ-
JepKuBaTh 0e3-
OTIACHBIE YCIIOBHS
BBITTOJTHEHHSI IPOU3-
BOJICTBEHHBIX PO-
1IECCOB

OIIK-3.1. UJI-1 Bna-
JIEET METOJAMH IIOHC-
Ka ¥ aHaJIn3a HopMa-
THUBHBIX ITPABOBBIX
JIOKYMEHTOB, periia-
MEHTHPYIOIIHUX BO-
TIPOCHI OXpaHbI Tpyda
B CEJILCKOM XO3SH-
cte OINK-3.2. U]I-2
BrisBisieT u ycrpaHs-
eT npobJIeMbl, Hapy-
maromue oe3ormnac-
HOCTBE BEIITIOJIHEHHS
TIPOU3BOJICTBEHHBIX
nporeccos OITK-3.3.
WA-3 IpoBoaut
MpopUIAKTHICCKUE
MEpPOTPHUATHS IO
TIPEIYIIPERKTCHUIO
MIPOU3BOJICTBCHHOTO
TpaBMaTU3Ma M mpo-
(heccHOHATBHBIX 3a-
OosieBaHUI

YMeTh: TOIB30BaThCS
MaTepHaiaMH IIPOrHO30B
pa3Butus 0oJie3HEN U Bpe-
JUTeNed, ClIPaBOYHBIMHU
MarepuanamMu JIjsl pazpa-
OOTKH DJIEMEHTOB CUCTE-
MBI 3EMJICACIINS U TCXHO-
JIOTUH BO3JI€IbIBaHUS
CEJIbCKOXO03IMCTBEHHBIX
KYJIBTYp

Baapernb: meTogamu Qu-
TOCaHUTAPHOTO MOHHTO-
pHUHTa C.-X. KYJABTYp

OIIK- 4. Ciocoben
peaTn30BBIBATH CO-
BpEMEHHBIE TEXHO-
JIOTHXA X 00OCHOBBI-
BaTh UX NMPUMCHEHIE
B npodhecCHoHab-
HOM JIeATeJIbHOCTHU

OIIK-4.1. UJI-1 Uc-
MOJIb3yeT MaTePHaIbI
TTOYBEHHBIX U arpo-
XUMHYECKUX HCCIe-
JTIOBAaHUH, IPOTHO3HI
pa3BUTHA BpeIUTEICH
u Oone3Hei, crpa-
BOYHBIC MaTEPHaIbI
JUTsT pa3paboTKH dJie-
MEHTOB CHCTEMBI
3eMIICTIENTAS U TEXHO-
JIOTUM BO3/EJIbIBAHUS
CENbCKOX03UCTBEH-
HBIX KYJIBTYD

3HaTh: BIHMSIHUE TIPUPOJI-
HBIX M XO35I{CTBEHHBIX
(haxTOpOB Ha pacmpocTpa-
HeHune OoJe3HeH 1 Bpeu-
Teneu

YMeTh: BEIOMpaTh ONTH-
MaJIbHbIE BU/IbI, HOPMBI 1
CPOKH HCIIOJIb30BaHUS
CPEICTB 3alUThl PACTEHUI
it 3G PEeKTUBHOM OOPHOBI
C BpEAUTEIAMH U 00JIe3-
HAMH

Baaaern: MeToaMu co-
CTaBJICHHSI CUCTEM 3aIllH-




OIlK-4.2. U]1-2 TBHI CEIIbCKOXO03SMCTBEH-
OO060CHOBBIBAET 3JI€- HBIX KYJBTYp

MEHTBI CHCTEMBI 36M-
JIeAETTUs ¥ TEXHOJIO-
THUH BO3ICIBIBAHUS
CENbCKOX03IUCTBEH-
HBIX KYJIBTYp TIpUME-
HUTEJBHO K MOYBCH-
HO-KJTMMAaTHYCCKUM
YCIIOBHSIM C Y4€TOM
arposlanamadTHON
XapaKTePUCTUKU Tep-
pUTOPUH

Kparkue MeToquueckue peKOMeHIAIMY JJIsI CTY/IeHTOB

Ipennaraemoe yueOHO-METOANIECKOE TOCOOME TIPeTHA3HAUCHO
JUTSl IPOBEZICHHS JTAOOPATOPHBIX W MPAKTHYECKUX 3aHATHH MO TUCIIU-
wiMHe «DUTONATONOT S, SHTOMOJIOTHS W 3alllUTa PACTCHHUN» U CO-
CTOMUT U3 TEM, COOTBCTCTBYIOIIMX OCHOBHBIM pa3acjiaM JUCHUIIIUHBI.

CTyIeHT, MONYyYHB METOJAMYECCKHE YKa3aHUS MPH HU3yUCHHU
HOBOW TEMBI, JOJDKEH O3HAKOMHUTBLCS ¢ HEOOXOIUMBIM 000pY/I0Ba-
HUEM M MaTcpuajlaMM, UCIIOJIb3YyEMbBIMU IIPpHU U3YUCHUUN )IaHHOﬁ TC-
MblL. [Ipu paboTe ¢ SHTOMONOTUYECKUMH OyJIaBKaMH, CKAbIICIIMHU,
MpenapoBabHBIMA  HMITIAMM M HOXKHHUIIAMH CIIEAyeT COOJII0IaTh
OCTOPOXKHOCTh M TEXHUKY O€30MacCHOCTH MPH HCIOIh30BAHUH KO-
JIIOIIUX U PEXYIIUX IPEIMETOB.

CTyIeHT IOJDKEH COOJII0aaTh MpaBuiia oOpaleH s ¢ BbIIaBa-
€MBIM KOJIJICKIIMOHHBIM yYeOHBIM MaTepHaIOM — CYXHMH, HaKOJO-
TBHIMH Ha OyJIaBKM OOBEKTAaMH, CIIUPTOBBIMHM MaTepHaiaMu, repoap-
HbIMH 00pasliaMu U T.JI., 0COOCHHO 3TO KacaeTcs OOpalleHus ¢ Cy-
XUMHU O6’beKTaMI/I Ha 6ynaBKax, KOTOPBIEC JOCTATOYHO XPYIKHUE U MO-
T'YT OBICTPO MPH HEOCTOPOXKHOM OOpAIeHNH IPUNHTH B HETOJHOCTb.

O3HaKOMUBIIIKUCH C TEMOM, CTYIEHT JOJDKCH TIIATEIBHO BbI-
MOJTHUTE pabOTy M CIATh €€ MPETOaaBaTeio.




PA3JEJI |. JHTOMOJIOTI'UA
TEMA 1
3HAKOMCTBO C BPEJUTEJIAAMU
CEJIbCKOXO3SHCTBEHHBIX KYJIbTYP,
OTHOCAIIUXCH K PA3JIMYHBIM I'PYIIIIAM
AKUBOTHOI'O MUPA

Iesb 3aHATHA: 03HAKOMUTHCS C BPEAUTEISIMU CEIbCKOXO035HCTBEH-
HBIX KYJIBTYP, UX MOP(POIOTHIECKUMHI OCOOCHHOCTSIMU.

Marepuan u 000pyaoBaHUe JJISl 3AHATUI: JTYIIbI, CTEPEOMUKPOCKO-
el Mukpomen-MC-1, muHIETH, TpenapoBaibHble HOXKHUIIBI M HTJIB,
yamkd [leTpy, KOJUIEKUMU >KUBOTHBIX-BPEIUTEICH CEIBCKOXO3SM-
CTBEHHBIX PACTCHUI, B TOM YKCIIC 3aCITUPTOBAHHBIX, TaOJIMIIBI, AT/IACHL

Xo/ BBINOJIHEHHSA 3aaHUs

1. BHumarenbHO pPacCMOTPUTE >KUBOTHBIX, OTHOCSIIUMCS K
BPEIUTENSM CEIbCKOXO3SMCTBEHHBIX KYJNBTYp U OTMETHTE
OTJIMYUTENbHBIE B UX CTPOCHMU NMPHU3HAKU, K TPUMEpPY, Xa-
pakrepnbie a1 TunoB Kpyriasie Yepsu, Mommtocku, Ynenu-
cTroHorue, XopAoBbIE.

2. TlpoBeamrte ompefeneHne NPUHAIEKHOCTH H3y4aeMbIX
00BEKTOB K OIpeaeseHHbIM KiaccaM TunoB Kpyrmnsie Uepsw,
Mommocku, Unenuctonorue, XopI1oBbI€.

3. Cpenatp 3apHCOBKY INpEICTaBUTENEH OTAEIBbHBIX KJIacCOB
Pa3INYHBIX TUTIOB (6-7 0OBEKTOB).

4. B tabmunax 1 u 2 cocTaBUTh KPaTKUE XapaKTEPUCTHKH OC-
HOBHBIX THIIOB JKUBOTHBIX, MOBPEKAAIOIINX CEIBCKOXO3H-
CTBEHHBIE KYJIbTYPHI U KJIACCOB THIA YIEHUCTOHOTHE.

[Tpu BBIMOSHEHUH 3a/laHus ClIeAyeT o0paIiaTth BHUMaHHE Ha 00-
e WU OTIIMYUTCIIbHBIC TNIPHU3HAKN Hpe}lCTaBHTeHeﬁ JKUBOTHOT'O MU-
pa, HOBPEXIAIOUINX CEIbCKOXO3SMCTBEHHBIE KYJIbTYPhl M OTHOCS-
IUXCA K pa3iMyHbIM CHCTEMAaTHYECKUM TIpymmaM. PaccMarpuBas
MeJKHEe O0BEKTHI, cleayeT ucnoib3oBaTh 10-20-kpatHyto Jynmy wim
crepeoMukpockon Mukpomen-MC-1. Omnpenenenue kiacca, K KOTO-
pPOMY OTHOCHTCS TO WJIM MHO€ JKMUBOTHOE HAYHMHAIOT C Oojiee KpyIi-
HBIX 00Pa3I0B, ePEX0sl MOCTEIIEHHO Ha 0oJiee MEeIIKHe 00BEKTHI.
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[Ipu3Haku 00pa3noB, CONOCTABISIOT C ONMUCAHUEM, KOTOPOE MpHU-
BEICHO B OIpeAeIUTENbHON Tabnune. JlanHas Tabnuma, Kak U Bce
nocjeayonye, OCHOBaHA HA TPOTHUBOIIOCTABICHUH IPHU3HAKOB.
Omnpenenenue HAYMHAIOT C MEPBOM HUQPHI, T.€. C TIEPBOH CTPOUKU
Tabnuubl. IIpy 3TOM, ecin Nmpu3HaKW, YKa3aHHbIE B TOM MM MHOM
IIyHKTE, HOAXOIAT K paccMaTpUBaeMOMY OOBEKTY, TO MEPEXOAAT K
ClIeAyIoIIeMyY MyHKTY (0T 1-ro KO 2-My, OT 2-T0 K 3-MY U T.I.), €ClH
K€ OHU HE TOJIXOMST, TO HAXOAAT IU(PY, YKa3aHHYIO B CKOOKax (K
MIpUMepy, BMECTO MyHKTa | HYXHO B3aTh MyHKT 6). [lepexoms ot
MYHKTa K MyHKTY, HAXOJAT HY>KHOE OTIpe/IeJIeHHEe COOTBETCTBYIOIIEE
ONKCaHUI0 JaHHOTO 00bekTa. [locie onpeneiacHus HEOOXOIUMO 3a-
MUCATh Ha3BAHUE U XapPAKTEPUCTHKY U3y4aeMOro 0ObeKTa.

Puc. 1. CBexnoBnuHas Hemarona: 1 — camen; 2 —TMYMHKA; 3 — caMKa
(a — korbe, 0 — sii1a)

Puc. 2. Ctpoenue Temna moneBoro ciuu3Hs: 1 — MaHTHS; 2 — BEpXHUE
HIynaiblia; 3 — HIKHUE [IyTaibla; 4 — IbIXaTeIbHOE OTBEPCTHE;
5 — Hora; 6 - KuiIb



Puc. 4. IlpeacraBurenu kiaccoB THNA YneHHCTOHOTHE:
1 — pak; 2 — Mokpuna; 3 — mayk; 4 — KJenr;, 5 - MHOTOHOXKHU



Puc. 5. TloneBas MbIIIb

OnpeneanTtenabHas TA0JIUIA OCHOBHBIX KJIACCOB THUIA
Yaenucronorue (Arthropoda) mo B3pociioii pa3ze

1 (2). Teno cOCTOMT W3 TOJOBOTPYAHU M YICHHUCTOrO OpIOIIKA.
l'onoBa Hecer ABe mapbl YCHUKOB (QHTEHH), NpPUYEM YCHKH
MEPBOW Tapbl IBYBETBUCTHIE WM DACIICTJICHHBIE, a BTOPOH -
mpocteie. Ha Apyrux cerMeHTax Tena BCTPEYAIOTCS pPacIIel-
JIEHHBIE WU JABYBETBUCThIE KoHeUHOCTH. Kiacc PakooGpa3ubie
- Crustacea.

2 (1). Ha ronoBe ojHa mapa yCHMKOB WJIA YCHKH OTCYTCTBYIOT

3 (4). Ycuku oTCyTCTBYIOT. T€I0 COCTOMT M3 TOJIOBOTPY/IH, HE-
Cymieil Be mapbl pOTOBBIX MPHUAATKOB U YETHIPE TMaphl YICHH-
CTBIX HOT, a TaKXe OpIoIKa, JIUIIEHHOTO KOHeuHoCcTe!. MHoraa
Opromko ciauTo ¢ rojoBorpynesio. Knace IMaykoodpasHbie -
Arachnida.

4 (3). YcukoB ojHa mapa.

5 (6). Temo cOCTOUT W3 TOJIOBBI M WICHUCTOTO TYJOBHINA, €T0
CEerMEHTBhI CHAOXEHBI YJICHHCTHIMH KOHEYHOCTSIMH. POTOBBIX
NpuAaTKoB JBe wiu Tpu napsl. Haakiaacc MHOrOHOXKKM -
Myriapoda.

6 (5). Teno cocTouT U3 royoBel, rpyau u Opromka. ['pyns co-
cTOAIIasl U3 TPEX CETMEHTOB, HECET TPU Mapbl HOT M YacCTO OJI-
HY-JIB€ MMapbl KPBUILEB MM MX 3a4aTKOB. BPIOIMIKO JTUIIEHO XO-
JTBHBIX KOHEYHOCTEH. POTOBBIX TpHIATKOB B OOINBIIMHCTE
ciygaes Tpu mapsl. Hagkiace Ilecrunorue — Hexapoda.
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Hemartoanl u3 kiracca Hemaroa (Nematoda), orHocsmmmecs
K THITy KPYTJIbIE YEPBHU 110 CBOEH CIIEIMANHN3AINN SBIISIOTCS Tapas3u-
TaMU pacTeHUH. DTO MEJIKHE YEpBU C YAJUHEHHBIM TEJIOM, NPH OT-
CYTCTBHMHU HOT M HaJM4YMEM CKBO3HOrO kumieunuka. Hambomee omac-
HBIE BPEIUTENH — 3TO TAJIOBBIE HEMATO/IbI, CBEKIIOBIHYHAS, JTyKOBas,
30JI0TUCTast U cTeOIeBas KapTodenpHbIe, 3eMIITHIIHAST HEMATO/TBI.

Causnu, orHocsimmecss Kk tuny Mosmockn (Mollusca),
BJIaroJrOOWBBEI U B OONBLIOM KOJHYECTBE MOSABISIOTCS BO BIIAXKHBIC
TOJBI ¥ CE30HBI, 0COOEHHO Ha TTMHUCTBIX U CYTJIMHUCTHIX MOYBax. Y
CIIM3HEH TeNo YUIMHEHHOE WM OBAJIBHOE, JBIXaTeIbHOE OTBEPCTHE
PACIIOJIOKEHO B 3aIHEH MOJIOBUHE C MPABOT0 Kpast MaHTUU. OHU Xa-
PaKTEepU3YIOTCS aCUMMETpHEH, Tello 00pa3oBaHO T'OJOBOH, TYJIOBH-
meM U Horod. OCHOBHOM Bpel HAHOCAT CETYATHIM, MAllEHHBIH,
OKaiMJICHHBIA U CaJOBBIN CIH3HU.

Jns kiaenieil u3 kiaacca maykoodpasubix (Chelicerata) xa-
pPaKkTEpHBI CIEMYIOIINE TTapaMeTPhl: MEJKHE Pa3Mephl, MECTHHOTAas
JMYUHKA, BOCBMUHOTHE B3POCIbIE OCOOU M IBOJIONMOHHAS TEHJICH-
Ul K U3MENBYCHUIO0 C yTpaTod pacwieHeHws Tena. OHU BpedsT B
MEPUO/ XPaHEHHS MPOAYKTOB PACTEHHWEBOJACTBA (MyYHOW KJIEII), a
TaK)Ke B MEPHOJl BEreTallyd PacTeHUH (3eMJISIHUYHBIA, TUIOMOBBIN,
JIYKOBBI, Ay TUHHBIA, CMOPOJMHHBIN MTOYKOBHIH).

B mocnennee BpemMsi MHOTHE OBOIIEBOABI OOpamar0T BHHMa-
HUE Ha TOJ3EMHBIE TOBPEXIEHHUS KYIbTYpP, BBI3BIBAEMBIX HEKOTO-
pbIMH KHBCSIKAMH W3 Hajakjiaacca MuoroHo:xkku — Myriapoda.
Jlnst BceX MHOTOHOXEK XapaKTepHO OOIIee CXOJICTBO B CTPOCHHH
TeJa — 3TO COBEPILECHHBIN TOJOBHOW OT/elN, 00pa3oBaHHbBIN 13 TOMO-
JIOTUYHBIX CETMEHTOB U JTTMHHOE TYJIOBUIIIE.

Haaknaacce lectunorune — Hexapoda moapasaensior Ha 1Ba
kiacca — Hacexkompble ckpbITHOUETIOCTHBIE (INSecta — Entognata)
u Hacexombie otkpbiTouenocTHbie (Insecta — Ectognata). B
HacToAIIEEC BpPpEMA BO3ACJIILIBAEMBIM CEJIBbCKOXO03MCTBEHHBIM KYJb-
TypaM NPUYHHAIOT Bpex npuMepHo 10 Teicsiu HacekoMblx. [lomumo
MIPEJICTaBUTENEH, OTHOCAIIMXCS K MOAKIACCY BBICUIME, WM KpbLIa-
ThIE€ CEJIbCKOXO3IMCTBEHHBIM KyJIbTypaM BPEAAT NMPEACTAaBUTECIN OT-
psaa HoroxBocTku (Podura), xoTopble OTHOCATCS K HOAKIACCY
HU3IINE WM NepBUYHOOECKphUIble. OHU MHUTAIOTCA CHOpPaMU TPH-
00B, MUIIEIIEM, HO WHOTA MIPUYUHSIOT Bpell KyIbTYPHBIM PACTeHH-
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SIM, TIOATA4YMBas WX HEXKHBIC KOPEHIKH. JTO OCOOCHHO 3aMETHO B
I[BETOYHOM TOpIIKE, KOT/ia MPU OOMIBHOM IOJMBE Ha MOBEPXHOCTh
BCIUIBIBAIOT MHOT'OYHCIICHHBIC MEJIKUE HACEKOMBIE.

Cpean MUIeKONMUTAWIIAX HanOoJIee MacCOBOM M BPEIOHOCHOM
TPYIION SBISIOTCS NMpEACTaBUTENN oTpsiia rpoisyHoB (Rodentia).
XapakTepHbIi MPU3HAK ISl HUX — 9TO Pa3BHTHE PE3LOB U OTCYT-
CTBHE KIIBIKOB. B CEIbCKOM XO3SICTBE BPEAST MPEICTABUTENHN Ce-
MEICTBA MBIIICH, XOMSIKOOOpa3HbIX, OCTHIbUX.

(14 3ananue. 3anoanure Taduuni 1 u 2.

Tabmuma 1

XapaKTepUCTUKA TUIIOB KUBOTHBIX, TIOBPEXKIAIOIINX
CEJIbCKOXO3SIMCTBEHHBIE KYJIbTYpPBI

KomyectBo IpUJIAaTKOB

IIpencraBure-
JIY, SIBJIAIOLIN-

Tun Hamyuue ecsl BpeuTe-
CKeJIeTa | KOHEYHOCTEH | aHTE€HH | IIyHajblieB | JIAMH CEIbCKO-
XO34HCTBEH-
HBIX KYNBTYP
Kpyrnsie
4yepBU
Mountocku
Unenucro-
HOTHE
XopnoBble
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Tabmuma 2

XapaKTepI/ICTI/IKa KJIaCCOB THUIIA YWICHHCTOHOT'UX

KonnuecTtBo npugaTtkos u

KOHEYHOCTEN
OcobeH- IIpencraBurenm,
HOCTH @ 5 9 SIBIISTFOIIIACCS
Kace pacuuie- E B g i 2 5 BPEIUTEIISIMA
HCHHSA g E s E E g CEITbCKOX 0351~
=
Tena 5] g § g & CTBEHHBIX KyJIBbTYp
&
Pakoo6pas-
HBIC
[Naykoobpa3-
HBIC
MHOTOHOXKH
Hacexombie

dopma KOHTPOJISI — KOHTPOJIbHAs paboTa
IMoanuces npenoaaBaTest

TEMA 2

BHEIIHEE U BHYTPEHHEE CTPOEHUE HACEKOMBIX

HEJII) 3AHATHUA: T[IPOBECTU NIPEIIAPUPOBAHUE UMaAro MaKCKOTo JKYKa,
O3HAaKOMUTBECH C BHCHIHUM U BHYTPCHHUM CTPOCHUEM HACCKOMBIX.

Martepunaa u o0opynoBaHue A 3aHATHI: JYIBI, CTEPEOMHUKPO-
ckonbsl Mukpomen-MC-1, muHIETHI, IPEAMETHBIE CTEKIIa, Ipenapo-
BaJIbHBIE HOXHUIIBI M WIJIBL, Yalmku [leTpu, 3acnupToBaHHBIE MMAro
MaNCKOT0 JKyKa, TaOJINIIBI, aTIIachl.

Xo/ BBINOJTHEHHA 3aJaHUA

1. Hepe):[ npenaprupoBaHUEM HACCKOMOC KJIAAyT Ha MPEAMCTHOC
CTCKJIO U BHUMATCJIbHO PACCMATPHUBAIOT I1OJ nynoﬁ, a 3aTeéM C
IMOMOMIBIO CTEPEOMHUKPOCKOIIA.
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2. C moMoImIpio MpernapoBAIBHON WIJIBI MUIH HOXKHHUI[ BHAUYajIe
OTJICUTD TOJIOBY, 3aTEM TPU CETMEHTa: IepeaHe-, CpeaHe-, 3a/-
HETPY/Ib U MOCJICIHHUIA CErMEHT - OPIOIIKO.

3. 3aTeM HOXKY HACEKOMOT'O Pa3[elUTh Ha IMATh YWICHUKOB: Ta-
3WK, BEpPTIIyT, OO, FOJICHb, JIAIKY.

4. BeInenuTh pOTOBBIC MPUIATKH, IIOMECTUTh BCE CETMEHTHI Ha
KapTOH U MOANUCATh UX.

5. BBINOTHUTH MPEIOKECHHBIC 33JIJaHKs 110 MOP(OIOrHYECKOMY
Y aHATOMHYECKOMY OIHCAHUIO HACEKOMBIX.

Puc. 6. PacuneHeHHBII KyK-OJICHb!
1 — HwxHss TY0a; 2 — HUKHSS YEIIOCTh; 3 — BEPXHSIS YEIIOCTb;

4 — BepxHss ry0a; 5 — HATMYHUK; 6 — YCUK; 7 — roJloBa; 8 — mepeHe-
rpyab; 9 — nepeansist Hora; 10 — cpenHerpyap; 11 — HagKpBUIBE;
12 — cpennsist Hora; 3agHerpy b, 14 — 3agHee kpbuio; 15 — Tasuk; 16
— BepTiyr; 17 — 6enpo; 18 — rosenn; 19 — nanka; 20 - Opromko
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Teno HacekoMoro o0Opa3oBaHO TPEeMsS OTIEIAMH: TOJIOBOH,
TPyABIO M OPIOIIKOM, KOTOPHIE B COOTBETCTBHHU C WX HA3HAYCHHUEM U
npeodiagaroIuMu  (PYHKIIUSIME MOXHO OBUIO OBl Ha3BaTh: peLEl-
TOPHBIM OTIEJIOM, BOCHPWHHMMAIOIIMM MUILY W HHPOPMALHUIO O
BHEIIHEH cpezie (To0Ba); JIOKOMOTOPHBIM OTIIEIIOM, 00CCIICUHBAIO-
MM TIEpEeMEIIeHne OpraHu3Ma B MPOCTpPaHCTBE (TPyAb); BHUCIE-
paIbHBIM OT/AEIOM, BMECTHJIMILEM BHYTPEHHOCTEH HAacEKOMOTo —
KHIIEYHNKA, KUPOBOTO TENa W MPOYNX OPTaHOB, OCYIIECTBIIIOIINX
MeTa0OoJIMYECKHE TTPOIIecChl (OPIOIIKO).

PoTtoBble opranpl, XapakTepusysichb MIHPOYAHIIAM Pa3HO00-
pasueM BapHaHTOB, B CBOEH OCHOBE MPEICTABICHBI IPHI3YIIIUM POTO-
BBIM aIapaToM, CBOMCTBEHHbBIM psMOKpbLTbIM (Orthoptera) u muo-
THM JPYTUM TpelcTaBHTENsAIM Kiacca. C MOMOMIBIO TPBHI3YIIEro Po-
TOBOTI'O aIlllapaTa HACEKOMBbIE IIUTAIOTCS TBEPAOU IHUILEH, OTKYChIBas
1 Ipo0si ee MOITHBIMU YeIOCTAMU. BMecTe ¢ TeM OH CITY)KHT OCHO-
BOM BCeX BO3MOXKHBIX MOIM(HKANWN, U3 KOTOPHIX ONIKE BCEX K
OPOTOTHITY JMXKYIIMH anmapar MepernoHYaTOKPBUIBIX, CQOPMHUPO-
BaHHBIA ITyTeM COKpAIICHHS OJHUX KOMIIOHEHTOB W YCHIEHHOTO
Pa3BUTHS IPYTHUX.

lopazno Oornee pagukaibHbIE TPEOOPA30BAHUSI CBSI3AHBI C
odopMIIEHHEM COCYIIEro POTOBOrO ammaparta 6abouyek. Ero ocHOBY
COCTaBJISIIOT CHIIBHO BEHITSIHYTHIE Taniea. CBEpHYTHIE B IMIOKOE TOJT TO-
JIOBOM IUIOTHOW CHHpaJIbIO, OHU CTPEMHUTENIBHO PA3BEPTHIBAKOTCS B
JUIMHHBIA U TOHKUH XO0OTOK, BHEIPSIONIHMIACS B TIIyOOKHE BEHUHKH
BeTKOB. POTOBOI1 anmapaTt KIIomoB 1 OJM3KUX K HUM PaBHOKPBUIBIX
MIPENICTaBJICH KOIOIIE-COCYIINM, KOHCTPYKTHBHOH OCHOBOW KOTO-
pOro CIyXart ABe Mapbl TOHKUX CTHJIETOB.

Pasnenenue Tena Ha CErMEHTBI, CBSI3aHHBIE MKy COOOM 2J1a-
CTUYHBIMA MeMOpaHaMu, 0oOecriedyrBaeT BO3MOXKHOCTh UepBeoOpas-
HBIX M3rH0aHuil ake TIPU BEChMa KECTKUX IMOKPOBaX, a TAKKE BbI-
MOJTHSIFOT POJIb BHEIITHETO CKeJleTa — MPOYHOI0, HO MTOJIBUKHOTO.

I'onoBa HacekOMOTO TpeACTaBIIsIET COOOH IIOTHYIO Karcyy —
SMUKPAHUYM, K KOTOPOW MPHUWICHSIOTCS POTOBBIE NMPUAATKH U aH-
TeHHBl. Ee TIOBEpXHOCTH pa3zjiefieHa IBaMH Ha YYacTKH H C 00eHX
CTOPOH UMEET BBINYKJIbIE (PaceTOUYHbIE TJ1a3a.

I'pynHOil OTAEN COCTOUT U3 CIararolIuX ero CerMEHTOB, HMe-
HyEeMBIC TIEPEeTHETPYABIO, CPETHETPYABIO U 3aaHerpynbi0. Oco0eHHO
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CHIJILHO Pa3BHIIUCh CpellHEe- W 3aJHErPyJb, Ha KOTOPBIX Y TOAaBIIs-
IOIIEr0 OOJIBIITMHCTBA UMEIOTCST KPBLITBSI.

B npaktuyeckoii paboTe cHCTEMaTHKa MO XapaKTepy JKUIKO-
BaHUS Pa3IMYalOT KPbUIbS ¢ OOJIIIMM U MaJbIM YHCJIOM JKUJIOK, a
O WX TUIOTHOCTH — MEPETOHYAThIC, KOXKHUCTHIE H POTOBBIE.

Hapsiny ¢ KppUIbSIMA HACEKOMBIC HCIIONB3YIOT B JIOKOMOIIMU
CBOM UWICHHCThIC KOHEYHOCTH — HOXKH, OOpa30BaHHBIC Ta3uKOM,
BepTIIyroM, OempoM, TOJeHbI0 W Jankod. PasHooOpasmio oOpasa
KU3HH HACCKOMBIX U OCBOCHHBIX UMH CPEJl COOTBETCTBYIOT Pa3HO-
o0pa3ui0 HOXEK, pACHIMPSHHBIX W YIUIOMICHHBIX Yy YKOB-
HAaBO3HUKOB, KOIMATCIIbHBIX Y MCABCIOK, IPLITAaTCIbHBIX Y KY3HCUHN-
KOB M CapaHYOBBIX, XBATATEILHBIX ¥ OOrOMOJIOB, IMJIABATEIBHBIX Y
JKYKOB-IIJIABYHIIOB, CO6I/IpaTCJ'II>HI)IX Yy n4ei.

a

Puc. 7. I'pe3ymimii: a-
KOJIFOIIIE-COCYIIUH: a-
COCyLIuH: a-

[J+°3ananune. OG03HaAYbTE CErMEHTHI POTOBBIX ANMAPATOB
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Puc. 8. Turel aHTEHH y HACEKOMBIX

(147 3ananne. YKaxkure THIbI AHTEHH B COOTBETCTBUHI
¢ 0003HaYeHHEeM Ha pUCyHKe 8

Iuranne u nmepeBapuBaHue numm. [lomaBnsromee 60b-
IIWHCTBO HACEKOMBIX — (puTOodaru, To eCTh MOTPEOUTENHN pacTe-
Huil. OgHAKO cpenyu HUX HEPENKU XUIIHUKHU U MapasuThl, a Tak-
xKe canpodaru, TUTAIOUINECs TPYIaMi U TTOMETOM.

Jlume HeMHOTHE HaceKoMble BCesAHBI (maHTo(arm), 60-
Jiee pacipocTpaHeHbl MHOTOSIHBIE GOpMBI (moJndaru), oJlHaKO
B OCHOBHOM Macce HacekoMble — oaurogaru. Ilpenen cneuunanu-
3a1ui — MOHO(aru, TO €CTh CIIOCOOHBIE TUTATHCS OPTraHU3MaMHU
OJTHOTO WJIM HEMHOTHUX OJIM3KUX BHJIOB.

Cpenu durodaroB k MoHOparaM OTHOCSTCS MHOTHE TJIH,
YepBellbl ¥ MUTOBKH, CPEIU MAPA3UTOB — HEKOTOPhIe HAS3THUKH;
CpeIu XUITHUKOB — 00XKbsI KOPOBKA POJOTUS.

KpoBeHocHasi cHcTeMa HAaceKOMBIX peAyIHpOBaAach 0
CIMHHOTO cocyna. CIUHHOM COCYJl C CETMEHTApHO PACIIOJIOKEHHBI-
MU Kamepamy, KJIallaHaMHi U OCTHSIMU BcachIBaeT reMoiuMQy U ro-
HUT €€ OT CJIETIOTO 33JHEer0 KOHIIA BIIEPe, B JIMIIECHHYIO KJIalaHOB U
octuii aopty. [IpoayKTHl MepeBapuBaHUs MUINM, TPOHUKAS B T€MO-
muMdy, oOBIYHO cpa3y ke BKJIIouYaroTcs B MetabonusM. [loutu BO
BCeX TKaHAX M KJIETKaX WIET aKTUBHas paboTa IO CHHTE3y CIICIH-
(pMyecKnX BEIIECTB, OJHAKO CPEJOTOYHNEM OCHOBHBIX IPOIECCOB
MeTaboNM3Ma U CHHTe3a OEJKOB, )KUPOB U YIJIEBOJIOB CITYXKHUT KH-
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poBoe TeJsio. B 3TOM cMBICIE OHO — aHAJOT TEYeHH MIIEKOIUTAO-
IIMX, HO He MMTAaCCUBHBIX OTIIOKEHUH JKUPA.

CHa0xeHHE OpraHOB M TKaHEH KUCIOPOIOM JIOCTHTaeTcs 3a
cuet ero Tuddysun depes MOKPOBBI Tea U CTEHKH Tpaxel. CXOaHbIM
00pa3oM BBIBOJIUTCS YIJIEKHCIOTAa W WcHapsiercs Biara. bomee xpym-
HBbIE HACEKOMBIE JJISl YBEIWYECHHUS TOBEPXHOCTH AW(PPy3un razoB u
COKpallleH!s MOTEPh BOJBI PAa3BHUBAIOT CIOXKHYI CHCTEMY BHYTPEH-
HUX TOHKOCTEHHBIX TPyOOUYEK — Tpaxei, MPOHU3BIBAIOIINX BCE TENO U
BETBSIIUXCS B €ro MOJIOCTH. Bo3HMKas B BUIE CErMEHTApHBIX BIISTYH-
BaHHWH MOKPOBOB, TpaxeW HAYMHAIOTCSI CEPUEH NIbIXaTeNbHBIX OTBEp-
CTUH (IpIXanel WM CTUTM), OTKPBHIBAIOIIMXCS Ha TUICHPHUTAxX CpejHe-
Y 3aJHETPyId W BOCBMH TIEPBBIX CEIMEHTOB Optomika. Jlprxambia
MPEeACTaBISIIOT co00l OTBEpCTHE, MHOTA CHAOKEHHBIE (PUITBTpaMH U
crBopkamu. OOpa3oBaBIInecs MPU paclaje MU KOHEYHbIE TPOIyK-
TBHI METa0OJIM3Ma MO0 BBIBOASTCS Yepe3 MOKPOBHI Tela U CTEHKHU Tpa-
xen (CO,), mnbo acopOupyroTes B 3aaneit kumke (H,0), mbo ymans-
FOTCSl ¢ OCTaTKaMM HelepeBapeHHOM muiny. Bece MeTabomuThl Hakar-
JUBAIOTCA B TeMoNMM(e MW U3BIEKAIOTCS M3 Hee CIeNUATN3UPOBAH-
HBIMH OpraHaMH BBIJCTICHUS — MAJbIUTHEeBbIMHU cocyaamu. OHH
MPEICTaBIISIFOT COOOM JIJIMHHBIC W TOHKHE TPYyOOUYKH, BIAIAIONIUC B
KUIICYHUK U UTPAFOT POJIb TIOYEK.
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Puc. 8. BHyTpeHHee CTpoeHrEe HACEKOMOTO

(7 3ananune. OnuinuTe BHyTPEeHHEe CTPOEHHE HACEKOMOT0 B
COOTBETCTBHUH € 0003HAYEHNEM HA PHCYHKe 8

Puc. 8: g — ,P—

CIDK- , 3- , MXK-

co- , CPK- , TIK-
HI[- , MC- TK-

Tp- > A= > C-

cII- , TDK-
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OCHOBHO#1 CTPYKTYpHBIN U paOOYHil 3IEMEHT HEPBHOU CHCTE-
MBI — HEWpOH. DTO CHeNMaTN3NpOBaHHAsS HEpBHAs KJIETKa ¢ COO0-
CTBeHHOH 000s10ukoii. OT ee Tena OTXOUAT JUIMHHBIA OCEBOW OTPO-
CTOK — aKCOH U KOPOTKHE BETBSIIIUECS ICHIPUTHL.

LenTpanpHass HEpBHAsS CHCTEMa HACEKOMBIX o0Opa3oBaHa
JBOMHOM IIETHI0 TaHTJINEB, CBI3aHHBIX MEXIY COOOMU, IIPU 3TOM TO-
JIOBHOM MO3T UTpaeT POJb BHICIIEIO aHATU3ATOPA.

Y HaceKOMBIX BBIIBICHO HE MEHEE ICBATH aHAIN3aTOPOB:
3pUTENbHBIA, OOOHSATENBHBIA, BKYCOBOH, CITyXOBOW, TaKTWJIBHBIMH,
JBUTATENbHBINA, TPAaBUTALIMOHHBIA, BHUCIEPATBHBIA U TeMIEpaTyp-
HbI. MHOTHE aCIeKThI MOBEACHUS HACEKOMBIX PAaCIIN(POBBIBAIOTCS
Ha OCHOBE BPOXKIEHHBIX, 0€3yCIOBHO-PE(IIEKTOPHBIX peakmuid. Y
HACEKOMBIX (POPMUPYIOTCS M YCIOBHBIE pedIieKchl, YTO JaeT CIIOo-
COOHOCTH HACEKOMBIM K OOIICHUIO U IPECCUPOBKE, MPHUIACT UM B UX
MOBEICHUN THOKOCTh, HEOOXOTUMYI0O B TEPEMEHYMBBHIX YCIOBHIX

CylI€CTBOBaHUA.

Puc. 9. THIBI TOCTAHOBKYU T'OJIOBBI HACEKOMBIX

[J+°3ananne. 3anuummMTe THIHI MOCTAHOBKH T0JI0BbI
B COOTBETCTBHMH C 0003HAYEHNEM HAa PUCYHKe 9.
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Puc. 10. Crpoenue rpyau Hacekomoro (o H. B. bonnapenko, @. A.
JlaBpexuny):1 - obmas cxema; 2 - Tpyab 1 OCHOBaHHE OpIOIIKa Mye-
71, 3 - IEpeTHECTINHKA; 4 - DHUCTEPH; dnuMep; 4 - TpyaKa; 5 - mur;
6 -muTOK; 7 - CpeHECIHKA,; 8 - 3aJIHeCIIMHKA; 9 - TUIeHpUT nepe-
Herpyau; 10 - mneiipur cpennerpyau; 11 - mneiipur 3annerpyau; 12
- posoaeyM; 13 - BTopoii u TpeTHii OpromrHble Tepruthl; 14 - HOTH
(ungexcol 1-3 0003HAYAOT MPUHAUIEKHOCTh K INEpEeqHe-, CpenHe-
WJTU 33 THETPYIN)

Puc. 11. Cxema cTpoeHusI IpyJHOT'O CETMEHTa HACEKOMOT'0
(o T'. 4. Beii-buenko):1 - cnuHka; 2 - Iieldput; 3 - TpyAKa
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Puc. 12. Cxema cTpoeHHs cpeJHECITMHKN M kuikoBaHus (mo [ S1.
Beti-buenko): 1- Y-o0pasHsiii moB; 2 - mUT; 3 - NapancuIaibHbIH
OB; 4 - IpennInT; 5 - MUTOK; 6 - 3aCTIMHKA; / - IoTalbHAs 00JIacTh;
C - xocrampHas XKWIKa; SCi.p, - CYOKOCTANbHBIE XHWIKA; R - pamn-
IBHBIN CTBOJL; R 1.5 - pamuanbHble )XUIKH; RS - pagnanbHbIid CEKTOD;
M 14 - memuaneHble xwikd; CUj.4 - KyOHUTalbHBIC XWIKH; Ajs -
aHaJbHBIE KUK, JU - ForaibHast KIIIKA.

dopma KOHTPOJISl — KOHTPOJIbHAst padoTa
IToanuce npenoaaBaTens

TEMA 3
BHUOJIOT' NS PASMHOKEHUS U PASBUTUA
HACEKOMBbIX

Pa3smHOXeHHE W pa3BUTHE HACEKOMBIX MOJYMHEHBI OOMIMM
3aKOHaM CYIIECTBOBAHUS MOMYJISIIMKA M OCHOBAHBI HA B3anMOJIE -
CTBUM WHAMBHIOB. Ba)KHEHIIMM aKTOM 3TOrO B3aMMOJCHUCTBUS SB-
JsieTcs CAMSHUE TaMeT caMIla M caMKd. Beren 3a orutomoTBopeHue
c(OPMUPOBAHHBIX SHI] CAMKa BBIOMPAET MOAXOJSANINN JUIsI UX OT-
KJIaJKH cyOcTpar.
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Puc. 13. Tumnsl gui HaceKoMBIX: 1 - 31aToriaska, 2 - MeIBEIKa,
3 - coBKa, 4 - 6abouKa, 5 - KyKH, TUIAIBIIAKA, 6 - TPHUIICHI,
7 - OenstHKY, 8 - capaHYOBEHIC.

JInst HaCeKOMBIX XapaKTEepPHBI KPYIHBIE, OOraThle JKEITKOM SH-
1a, pasHooOpaszHeie o ¢opme U pasmepam (pucyHOK 6). UpesBbI-
YaifHO pa3HooOpa3Hbl Kiaaku suil. CyOcTpaToM Ajisl OTKIaIKH SUIT
MOTYT OBITB: TI0YBA, pacTeHHe (KOPHU, CTEOIH, JIUCTHS, [IBETHI, TLIO-
ITbI, CCMCHA).

Puc. 14. Tumsl KJ1ago0K SIUI{ HACEKOMBIX:

’3- ’4- 15- )

6- 7
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3aganue[] . YKa)uTe THIbI SIMI H THIBI KJIaJ0K SII] B COOT-
BETCTBHU ¢ 0003HaYeHHeM Ha pucyHkax 13, 14.

ITepexoa K caMOCTOATEIBHOMY CYIIECTBOBAaHHIO OOBIYHO HAYH-
HAETCsI C BBIXOZOM M3 SHUI] IMYMHKN 1-T0 Bo3pacTa. OCHOBY IOCTIM-
OpPHOHAIBEHOTO Pa3BUTHS HACEKOMBIX COCTABIISIET POCT, MEPHOANYC-
CKH IIPephIBaEMblii B KaKI0M Bo3pacte. VICTbIThIBAs EPUOANICCKIEC
JMHBKH, OTMEYAIOUIME TIEPeX0Jl OT OJHOTrO BO3pacra K JPyromy,
HACEKOMBIE BBIPACTAOT BO MHOTHE COTHH U TBHICSYH pa3.

TunuyHOe HEmoJHOE MpEeBpallleHHe, CBOWCTBEHHOE TapaKaHaM,
KJIOIIaM M JPYrMM HaceKoMbIM rpymmbl Hemimetabola ortnuuaercs
COKpAIIEHHBIM M (PUKCHPOBAaHHBIM YHCIOM JHHEK M SBHBIM CXOJI-
CTBOM BBUTYIUISIOLIETOCS U3 SHIla OPTaHU3Ma CO B3pOCIIoi (hOpMOii.

[TonHOE TpeBpalieHue, XapakTepHOE ISl KYKOB, 0abouek u
apyrux npezacrtasuteseit rpynn Holometebola, otinuaercs peskumu
npeoOpa30BaHMUAMH OpraHU3anuy U o0pasa u3HU JuuuHKH. [locne
HEeOOJIBIIOT0 YMCIIa JIMHEK, JIMYMHKA TPeBpaIaeTcs B KyKOJIKY, a U3
Hee TOSBIISETCS B3POCIIOE HACEKOMOE.

[Tpn cBOWCTBEHHOM TOAABIISIONIEMY OOJBIIMHCTBY HACEKOMBIX
000€T0JIOM Pa3MHOKEHHH BECh )KU3HCHHBIH IIMKJI BKIIOYAET MOCIIe-
noBatenbHbIe (ha3bl Pa3BUTHS M, HAYMHAS C Si1Ia, OTJI0KEHHOTO CaM-
KOH, 3aBepmiaercs (OpMHUPOBAHUEM 3peNoil 0coOu (MMaro) ciemy-
IOILETO TTOKOJICHYS.

3ananmue [J°. [laiiTe XapaKTePUCTHKY [JIABHEHIINX OTPS/I0B
HACEKOMBIX 10 B3pOcJIoii ctaauu (umaro) (taéauua 3).

Tabdauua 3
XapaKkTepUCTHKA IVIaBHEHIINX OTPSAA0B HACEKOMBbIX
10 B3POCJI0ii cTaauu (MMaro)

Tun
JlaTuHCcKOE Tun XapakTepucTH-
Otpan pOTOBOrO
Ha3BaHHE MpeBpaIEHHUs Ka KpBUIbEB
anmapara

IIpsiMOKpBLIBIE

Tomyx&cTKOKpHI-
JIble

PaBHOKpBLIBIE

BaxpomuaTokpsI-
JIIbIe
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IMpomomxenne Tabmup! 3

CTpeKo3bl

XKécTkokpbuible

Cery. ATOKPBUIBIC

Yerryekpblible

IepenonuaTto-
KpBLIbIe

JIByKpbUIBIE

3ananne[J#°. 3apucyiiTe 0CHOBHbIE THIIBI JIHYMHOK HACEKOMBIX
M YKa)KUTe UX OTJIMYUTEeIbHbIe MPU3HAKU:

1. umarooOpa3HbIe

2. uepBeoOpa3HbIC

3. rycenuneoOpa3HbIe
a)TYCEHUIIBI
0)T0KHOTYCEHUITBI

4, KaMIIOJI€OBHUIHEIE

Puc. 15. Tuns! TMYMHOK € OJIHBIM NpeBpaleHueM: 1 - Maiickoro
KyKa, 2 - )KyKa IeJKyHa (TIPOBOJIOYHHKA), 3 - Ky>KEJHIIbI,
4 - TyCeHMIIbI TACHUIIBI.
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3ananue [J#°. OnuiuTe THNBI KYKOJIOK B COOTBETCTBHH
¢ HyMepaiueii Ha pUCYHKe M YKAKUTE UX OTJIHYHNTETbHbIE
NPU3HAKHU
Puc. 16. Tunsl KyKOJIOK HACEKOMBIX C MOJHBIM IPEBPAICHUCM

®opma KOHTpPOIISI — KOHTPOJIbHAS paboTa
[Toanuch npenojaBaTess

TEMA 4
CUCTEMATUKA HACEKOMBIX

]_le.]'lb 3aHSATHS: 03HAKOMUTHCS C CUCTEMATHKOM HACCKOMBIX.

Marepuana AJsl 3aHATHI: JIYIIBI, CTEPEOMHKPOCKOIIBI, MTHHIICTHI,
MpenapoBajibHbIe UTIIbI, NMpeAMETHbIe cTekia, yamku lletpu. Kon-
JIEKIIUKM 3aCMHUPTOBAHHBIX HACEKOMBIX, SHTOMOJOTUYECKUE KOJIICK-
LMK, TaOJINIIBI, aTJIACKI.

Bcex HacekOMbBIX Kak YKMBOTHBIX (LlapCTBO Zoa), OTJINYar0T
I‘CTGpOTpO(i)HOCTB 1 IIOJIOKCHUEC B LECIIAX ITMTAaHUA HAa YPOBHE IMOTPEC-
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outeneil (KOHCYMEHTOB), IMH TPOSBISIETCS aKTUBHOCTh B TTOMCKAx
PECYpPCOB CYIIIECTBOBAHMUS H BOCITPOU3BO/ICTBA U OBJIAJICHUS HIMHU.

Knaccudukanuss OECYMCICHHOTO MHOXXECTBA HACCKOMBIX,
Pa3IMYAIONIMXCS TI0 MHOTHM TMPHU3HAKaM, BO3MOXHA IO MPHHIIUITY
HEPAPXUH.

Obwunue 1 pasHOPOAHOCTh OOBEKTOB, UX COOTBETCTBUE YCIIO-
BUSIM CYIICCTBOBAaHUS M MOCTOSIHHOE BOCIPOM3BOJICTBO B IIETH CMe-
HSIOMINUX JPYT APYyra MOKOJICHUH MPUIA0T OUOIOTHIEeCKOi cucTeMa-
THKE 0CO0YIO CIOXHOCTH M 3HaUeHHe. B HacTosIee Bpemst Hanboee
MOMYJISIPHA CIEAYIONIast KIACCU(UKAIUSI HACEKOMBIX.

Kunaccnpuxaumus HaceKOMBbIX

. Moaknace Hu3mMe, WK MEPBUYHOOECKPBLILIE, - Ap-
terygota

A. Hngppaxnacc smmoenamnuwie — Entognatha

1. Ortpsg npoTypsl, wim OeccsHKKOBBIE, - Protura

2. Otpsin momyphl, WM HOTOXBOCTKH, - Podura

3. OtTpsin TUILTYpBI, WK ABYXBOCTKH, - Diplura

b. Ungppaxnacc muszanyposwvie — Thysanurata

4. Otpsja TH3aHYpBI, HJIH IIETUHOXBOCTKH, - Thysanura

1. Moakaacc BeicHINe, WIM KpbLIaThIe, - Pterygota

A. Hngppaxnacc opesnexpulivie — Palaeoptera

5. Ortpsn nonenku — Ephemeroptera

6. Ortpsn crpexo3sl — Odonatoptera

b. Unghparnacc nHosoxpwinvie — Neoptera

Omoen ¢ nenonnvim npespauwenuem — Hemimetabola

Hanorpsin opronrepounnbie — Orthopteroidea

7. Ortpsn TapakaHoBsie — Blattoptera

8. Ortpsan 6oromonosreie — Mantoptera

9. Orpsin repmutsl — ISoptera

10. Orpsn Becusinku — Plecoptera

11. Otpsin smOun — Embioptera

12. Otpsin rpminto6nattuastl — Grylloblattida

13. Orpsin nmanounuku — Phasmoptera

14. Otpsin npsmokpsuisie — Orthoptera

15. Otpsin remumepus — Hemimerida

16. Orpsn koxucTokpbiibie — Dermaptera

17. Otpsn 3opanteps! —Zoraptera
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Hapotpsin remunrepounnsie — Hemipteroidea
18. Otpsix cenoensl — Psocoptera

19. Orpsx myxoeas —Mallophaga

20. Orpsin B — Anoplura

21. Otpsn paBHOKpbLIBIe —HOMOptera

22. Otpsn kaomsl — Hemiptera

23. Otpsn tpurncel — Thysanoptera

Omoen ¢ noanvim npespawenuem — Holometebola
Hapotpsin xomeonreponansie — Coloopteroidea
24. Orpsn xyku — Coleoptera

25. OTpsa BeepokpbuIbIe -Strepsiptera
Hanotpsia ueiiponirepounatsie — Neuropteroidea
26. Otpsia ceTuaTokpbuibie — Neuroptera

27. Orpsin BepOmoaku — Raphidioptera

28. Otpsin 6onbrexpouibic - Megaloptera
Hanotpsin mekonrepouansie — Mecopteroidea
29. Otpsia ckoprimoHOBEIe Myxu — Mecoptera
30. Otpsin pyueitauku — Trichoptera

31. Orpsin 6abouku — Lepidoptera

32. Otpsia nepenoHvYaToKpeUIble — Hymenoptera
33. Orpsin 6imoxu — Aphaniptera

34. Orpsin nBykpsuisie - Diptera

PaCCMOTpI/IM JIMIIb TC OTpAAbI KjlacCa HACCKOMBLIX, KOTOPLIC
BKIIIOYArOT BHUbI, UMCIOIIUC 3HAYCHHUEC OJIA CCIIBCKOI'O XOBHﬁCTBa,
0o Kak BpEAUTCIN paCTeHI/Iﬁ n 3a1iacos, 00 Kak IOJIC3HbIE JJIA
UX 3alllUTHI.

Orpsan IIpamokpslibie (Orthoptera)

Tunuaneie TPAMOKpPBUIBIE — KpYITHBIE (10 80 MM) HaceKoMBbIe ¢
CHJIBHBIMH OeZpamMy HOT, MOLIHBIMH >KBaJaMH M JABYMs Iapamu
KpbUIbeB. [lepenHue Kpblibs, IUNIOTHBIE U y3KHE, MTOKPBIBAIOT IEpe-
moH4yaTele 3agHue. K MpSIMOKPBUIBIM OTHOCSTCA Ky3HEUYHKH, KOTO-
pble CHaO)XeHb! JJMHHBIMHU SHLEKIagaMu W aHnTeHHamu. CapaHdo-
BBIE OTJIMYAIOTCA KOPOTKMMH SIMIEKJIaAaMH M YKOPOYEHHBIMH aH-
TeHHamMH. JlaHHbIE HACeKOMbBIE HMEIOT HEMOJIHOE IMPEeBpaIleHHE.
MHorue u3 HUX OTJIMYAIOTCA MPOXKOPIUBOCThI0. CapaHda O CHX
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[Op MPUHOCUT OEINCTBHE, YHUUYTOXKAET IOCEBHI CEIbCKOXO035IICTBEH-
HBIX KYJIBTYP.

Otpsin PaBHokpsLibie (Homoptera)

Bce paBHOKpBUTBIE — OOuTaTeny cymu U purodarn — Hanboee
aKTHBHBI B IHEBHOE BpeMsl CyTOK. [IpHuuHsIeMblii MU BpeJ MHOTO-
oOpaseH: BBICAChIBas COKHM PACTCHHM, OHHM OciadisroT ux. Hekoro-
pBI€ BBI3BIBAIOT Je(QOPMAIMIO PACTEHUH M TEPEHOCAT MHOTHE BU-
pYyCHBIE 3a00JIeBaHUsI.

UzBectHo oxono 40000 BuAOB, pacmpeenseMblX IO LIECTH
nmoxoTpsaam. PaccMoTpuM UG 9acTh U3 HUX.

IMukagoBeie. MIMes KpynHYO TOJIOBY C Pa3BUTBIMU IJla3aMu U
IJIa3KaM¥, KPbUIbs CKJIQJBIBAIOT KPOBJICOOPa3HO M OOBIYHO C MPO-
3paYHBIMHU KPBUIBSIME, MOIIHBIME Ta3UKaMH 3aHHUX IMPHITaTeIbHBIX
Hor. B cpenHeil monoce Halel cTpaHbl B TPABOCTOE M HA KYyCTapHU-
Kax paclpoCTpaHeHbl TIOCTOSHHO MphITaone nukaaku. [lepeHocst
PSAI BUPYCHBIX OOJNE3HEH.

Jlucrobaomku. Menkue (1,5-5 MM) THCTOOJIOMIKH OTINYIAIOTCS
OT OUKaAd MIMHHBIMA AQHTCHHAMHW W JBYYJICHUKOBBIMH JIalIKaMU,
KPBUIbSIMUA O€3 MOMEPEYHBIX KUIIOK, YTOJIIEHHBIMH OeapamMu TMpbl-
ratenbHBIX HOT. OHH 3arps3HSIOT JIMCTBY IMAJbI0 U MEPEHOCAT BU-
pycHBIE OOJIC3HH.

Besokpbuiku. JTH KpoIlIeUHbIe HACEKOMBIE, HMEIOT pa3JiesieH-
HbI€ WJIM MTOYKOBUJIHBIE IJ1a3a, [BA MPOCTHIX TJla3Ka HA TEMEHH, JIBE
Mapbl KPbUIHEB, IIOKPBITHIE OETBIM BOCKOBBIM HAJIETOM, JABYYJICHUKO-
BbIC JIAIIKH. BeJIOKpI)IJ'IKI/I IIPUHOCAT FpOMaHHBIﬁ Bp€a B TCINIMIAX U
OpaHXXEPEAX, 4HaCTO HAa KOMHATHBIX IBETax.

Tau. Onn ornuuarorcs menkumu pasmepamu (0,5-6 mm), 3-6
YJICHUKOBBIMUA aHTEHHAMH, WUMEIOT CIIOKHBIE (aceTOYHbIe TJia3a.
OOBIYHO TIIH CYIIECTBYIOT KOJIOHUAMU — I'POMaTHBIMU CKOIIJICHUSAMUA
0co0eii, MPUBOAAIINE K THOCTN PaCTCHUH.

Otpsaa Knonsl nim [onysxkecTkokpsolibie (Hemiptera)
Cpenn HaceKOMBIX € HEMOJIHBIM IPEBPAIEHUEM KIIOMbI JIUIH-

pytoT 1o oounuio BuaoB (6onee 40000). [Toutu Bce npeacTaBUTEH
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OTpsiia BeIyT CBOOOIHBIN 00pa3 KM3HU, PAa3MHOKAIOTCS 000EOIBIM
MyTEM U OTKJIJ(BIBAIOT SIHIIA.

Haubonee onacHbIe BpeAUTENN CEIbCKOX03IHCTBEHHBIX KYJIBTYD,
3TO CBEKJIOBUYHBIC U MOKPUJIOBBIN KJIOMBI, BpEeIHAs YeperaIlka u JIp.

Otpsn Tpuncel, uiiu baxpomuarokpsliabie (Thysanoptera)

Tpuncer — oueHb Menkue (1-2 MM) HacEKOMBIE ¢ THOKIM TEJIOM,
Y3KHUMH 0axpoMYaTbIMH KpbUTbAMHU (puc.). Yamie Bcero mx MOXKHO
3aMETUTh B COI[BETHSX ACTPOBBIX M JIPYTHX PACTCHUSAX. Y TPHUIICOB
KOJIFOIIE-COCYIMIA POTOBOM anmnapar.

OTtpan Kyku, niau Kecrkokpsouibie (Coleoptera)

JKecTKOKpBUIBIE, WITH KYKH, HIMEIOT OCOOCHHO JKECTKHE TTOKPO-
BB, OOBIYHO KOMIIAKTHOE M KPENKOe TeJo. BONBIIMHCTBO KYKOB
HWMEIOT TPBI3YIIMH POTOBOH ammapart, mpeoOpa3oBaHHBIC B IUIOTHEIC
SMUTPH! (HAIKPBUIbSI) MEpeTHUE KPBUIbS, MOKPHIBAIOMINE B ITOKOE
MIepeTIoHYaThle 3aHHE, a OTIMYAIOTCS TUIWYHBIM TIOJHBIM IIPEeBpa-
menueM. IlomaBnsromiee OONBIIMHCTBO JKYKOB Pa3MHOMKAIOTCS
000€TOJIBIM Iy TEM.

dopmupyrommecs: IMYHHKA KYKOB BECbMa Pa3HOOOpa3HBI.

[outn Bce KynbTypHBIE PACTEHHS MOBPEIKAAIOTCS OOUTAIOIIMMH
B TNOYBE JMYMHKAMH XPYILIEH, IETKYHOB (IPOBOJIOYHUKH), YEPHOTE-
JIOK (JIOKHOITIPOBOJIOYHHKH ), 37IaATOK M MBUIbIIEE0B. JINCTBY HCIIONb-
3yIOT B IUIILY JIACTOEIBI, IOITOHOCUKH, HEKOTOPBIE XPYIIH H JIp.

OnHaKo MHOTHE JKYXKEJHUIbI, CTAaQHUINHBI, O0XbH KOPOBKU H
MPECTaBUTENN JIPYTHX CEMEHCTB YHHUTOXAIOT BpEAUTENCH Cellb-
CKOXO3SIICTBEHHBIX KYJIBTYp, @ HEKOTOPBIE M3 HUX YK€ C JIaBHHUX MOP
HCTIONB3YIOTCS B IPAKTUKE OMOMETO/IA.

Otpsan Yemryexpsuibie, nin badouku (Lepidoptera)

Yemryekpbuisle, WM 0a004YKH pa3HOOOpa3HBI IO pasMepam U
00MKy. BONBIIMHCTBO mpejicTaBUTENCH UMEIOT COCYLIHH XOOOTOK,
KPBUIBS TOKPBITHI YEUTyHKaMH.

PasmHoxenne 6abodyek 00oernosoe, HO HepeloK (haKyIbTaTHUB-
HBII IApTEHOT€HE3.
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B ¢daze rycenuirsr momapmustomniee OOIBIIMHCTBO BHIOB - (hUTO-
(haru. Oxoso 60 BHIIOB OTpsa 3apETHCTPUPOBAHBI KaK BaKHEHIIIHE
BPEAMUTENH CEIbCKOXO3SIMCTBEHHBIX KYyIbTyp. OCOOCHHO BpEIOHOC-
HBI pa3HbIC BUJIBI COBOK, OCIISTHKY, OTHEBKH U JAPYTHE.

Otpsan [ABykpsouibie (Diptera)

JBYyKpbLIbIe — HACEKOMBIE MEIIKUX U cpenHuX paszmepoB. Obmna-
JAIT OJHOM Hapod NEPEeNoOHYATHIX KPBUILEB M PEAYLIMPOBAHHOU B
JKyKaJell BTOPOH Mapoi, OHU XapaKTepU3YIOTCS MpeoOpa30BaHHBIMU
B KOJIFOIIUHI ¥ JIMOKYIIUHA XOOOTOK POTOBBIMU OpraHaMu (puc.).

Cpemu IBYKPBUTBIX NMEIOTCS BPEAUTENN CETbCKOXO03IHCTBEHHBIX
KyJbTYp — HIBEACKAs U TE€CCEHCKAasl, MOPKOBHAS U JIYKOBAsI MyXH.

Otpsin IMepenonuyarokpsiibie (Hymenoptera)

[TepernoHYaTOKPHUIBIC HE UIMEIOT POICTBEHHBIX CBSI3EH C KAKUM-
a00 JPYTUM OTPSJOM KPBUIATBIX HACEKOMBIX; XapaKTEepPH3YIOTCS
TPHIBYIIMM WM TPBI3YIIE-IMKYIIAM POTOBBIM aIapaToM, JBYMsI
napamu MepernoHYaThIX KPbUIBEB U PA3BUTHIM SHICKIIATIO0M.

[Toutn Bce MpeACTaBUTENH OTPSAAA PA3MHOKAIOTCS 000EHOIBIM
MyTEM.

[IpakTHdeckoe 3HaYeHHE MEPETOHYATOKPBUIBIX B IIEJIOM TIOJIO-
KHUTEIbHO, TaK KaK MHOTHE M3 HHX — CIEH()UIECKHE ONBUTHTEIN U
€CTECTBEHHBIC PETYJISATOPHl YUCICHHOCTH BPEIHBIX HACEKOMBIX.
MHorue BUIBI ¢ yCIIEXOM HCIONB3YIOT B MPAKTHKE OMOJIOTHYECKOH
3aIIUTHI CEIBCKOXO3SHCTBEHHBIX KYJIBTYP M Pa3BOAAT B IPOMBIII-
JIEHHBIX MaciiTabax Ha Onodabpukax (Tpuxorpamma u Aap.).

[J+#°3ananne. OnuuinTe OTPSABI HACEKOMBIX B COOTBETCTBHH
¢ HyMepauueil Ha pUCYHKe M YKa:KUTe UX OTJIHYHTeIbHbIe
NMPU3HAKH.
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(74" 3anaune. 3anoanure Tadauun 4 u 5.

Tabmuma 4

XapakTepucTHKa TIaBHEHIIINX OTPSIIOB HACEKOMBIX
1o (aze TUIUHKH

XapakTepucru-
Ka JTMYMHKH
o Tun
I'maBHelime (amcio
Otpsn . -
cemeiicTaa TpyIHBIX HOT,
YUHKH
Halnuyue
TOJIOBBI | T.1.)
[IpsiMokprLIBIE
[Tonyx€écTKOKpHI-
TBIe
PaBHOKpBLIBIE
BaxpomuaTokpsl-
JIBIe
Crtpeko3sl
KécTtrokpbuibie JKYKEINLBL
IUTaCTHHYATO-
yCBI€, IENKYHBI,
YEPHOTEIKH,
JIUCTOEIBI
JOJATOHOCHKHU
CeT4aTOKphLIbIE
Yenryexpbuibie TISICHUTTBI

COBKH (TTOJICEM.

METaJIJIOBUIKH)

XOXJIaTKH
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IIpomomkenne Tabnwmm! 4

O€JISTHKH, JIUCTO-
BEPTKHU, OTHEBKH,
COBKH, KOKOHO-
TIPSIIbI

ITepennoHuaToKpbI-

JIBIC

HACTOSIIIAE
MUIAIBIIAKA

ITYCIINHBIC

JIByKpbLIBIE

JIOJICOHOXKH,
MyXU-
LIBETOYHHMIIBI,

3JIaKOBBIC MYXU

Tabmmna 5

XapakTepuCTHKa TJIaBHENIIUX OTPAJI0B HACEKOMBIX
o aze KyKOJIKH

THnbI KYKOJI0K

IMpumeyanune

OTpsnx

OTKPBITast

(cBOGOIHAS)

NOKPBI-

Tast

CKpbITast

(nmynapwuid)

7KécTrokpblLible

Yeumyekpoblibie

Ilepenonuaro-

KpbLIbI¢

CeTyaTOKpBLIbIE

JAByKpbLIbIE

KOHTpOJ'II)HLIe BOIIPOCHI:

1. Ha3BaTbe noakiaccsl HACEKOMBIX.
2. HasBaTh OTpsizbl, BXOIAIINE B OT/AET C HEIIOIHBIM IIPEeBpa-

OICHUEM.
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Ha3Bate oTpsinbl, BXOIAIIKE B OTZEN C IOJHBIM IIpeBpallie-
HUEM.

VYkaxnute 0COOCHHOCTH HACEKOMBIX C HEMOJIHBIM MpeBpa-
LIEHUEM.

VYKaxuTe 0COOCHHOCTH HAaCEKOMBIX C IOJHBIM IpEBpalie-
HUEM.

JlaTb KpaTKyro XapakTepUCTUKY OJJHOTO U3 OTPSAOB:
IIpsmokprLIbIE;

PaBHOKpBLIBIE;

Knomgr;

Tpurncsr;

Kyxku;

ba6ouku;

JIByKpBUIbIE;

[TepenonuaTokphUIbIE

Crpeko3ssl

CeT4aToKpbUIbIE.

dopma KOHTpOJIS — 3aIuTa JJa00PaTOPHOH PabOoTHI.

HO,I[HI/ICL npenogaBaTeiig

TEMA § _
KIIACCUOPUKANIUA TUITIOB ITOBPEXJIEHUU
PACTEHMI BPEJIUTEJISIMUA

HEJII) 3aHATHUHA: O3HAKOMUTHCA C THUIIAMHU HOBpe)K,I[GHHﬁ paCTeHI/Iﬁ
BpCOAUTCIIAMMU.

Martepuaa Ads 3aHATHI: JYIbI, CTEPEOMHKPOCKOIIbI, MHHIIETHI,
MIpeNapoBaJIbHBIE WIJIBI, MPEAMETHBIE cTekna, Jamku Iletpu. I'ep-
OapHbIi 1 3aUKCUPOBaHHBIA MaTepUal C PA3IMUYHBIMU THIIAMH I10-
BPEXJICHUH BpEAUTEISIMHI, TaOIHUIIBI, aTIACHI.

I[J'Iﬂ BHJOBOI'0 COoCTaBa Bpe).'[HTeJ'Ieﬁ XapaKTCPpHbI U MTPUYUHSAC-

MBIC MU MMOBPEKIACHUA TEX UJIM UHBIX BUIOB paCTeHI/Iﬁ 1 UX OpPTraHOB.
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BHeninee nposiBieHHe U XapakTep MOBPEXACHUM, CBONCTBEH-
HBI TOMY WJIM HHOMY BPEIHTENIO, 3aBUCUT OT yCTPOHCTBA €ro po-
TOBOTO amnmapara (IpbI3YIIEro, KOJIOMIe-COCyIIero Tuma), $hasbl u
CTaJIuW BPEAMTENIS, IOBPEKIAEMOTI0 OpraHa pacteHus (KOpHH, CTeO-
JIU, TUCTHsI, OyTOHBI, IIBETKH, 3aBsI3b, IIOJBI, CEMEHA U T.II.), MECTa
pa3MenieHns BpeanuTens (CHApYKHA WM BHYTPU ONPEAEIEHHOTO Op-
raHa pacTeHHUs) U OT OINPEICICHHON PEeaKIMy CaMOoro PacTeHHs Ha
MOBpeXAeHNE (OTMHpaHHE TKaHEH WM OpraHoB, pa3pacTaHue,
YPOMIUBOCTD U T.I1.).

[To repOapHBIM U KOHCEPBUPOBAaHHBIM B CIIUPTY MOBPEKICH-
HBIM paCTCHUAM CTYACHTBI OJOJUKHBI O3HAKOMHUTLCA C XapaKTCpOM
MTOBPEXACHUHN, MPUINHSIEMBIX HACEKOMBIMH.

A. TloBpexnenusi, NpUYNHsIEeMble TPBLI3YIIMMH BpeAUTE-
JSIMH.
1. TloBpexIeHus TUCTHEB:

a) rpyboe o0beanue MIKOTH M )KUJIOK (Tak, HallpuMep, MoBpe-
XKIAIOT TYCEHUIIb! OCJSIHOK, IIENKONPAIOB, capaHya, CIM3HU U
ap.);
0) BeITpBI3aHUE OOJice MIIM MEHee KPYITHBIX CKBO3HBIX OTBEp-
CTHH (JIbIp) — TYCEHMIIBI HEKOTOPHIX COBOK M OTHEBOK, JIUCTO-
en1pl; 0osee MEIKUX — KYKH KJIEBEPHOI'O M APYTHX JOJTOHOCH-
KOB, MOJIOJIbIE JTMYMHKH JIMCTOBBIX MIJIMIBIINKOB WA B BUJIE
SI3BOYEK — JKYKH OJIOIIKH;
B) COCKaOJIMBaHKE SMHUIACPMHCA U APEHXUMBI C HIXKHEH CTOPO-
HBI JINCTA B BUJIE «OKOLIEYEK» — KAILyCTHAsI MOJIb;
) purypHoe oOrphi3aHue JIUCTHEB 10 KPato — KYKH — KITyOeHb-
KOBBIE JIOJITOHOCHKY;
1) CKBO3HOE CKEJIETUPOBAHUE JIMCTHEB — JIOKHOT'YCEHHUIIBI ITH-
JTUIIBIIAKOB, SI0JIOHHAS MOJTb | JIp.;
€) CKeJIEeTHPOBAaHHWE OJHOCTOPOHHEE — BBITPBI3AHHE TOJIBKO
BEpXHEH WJIM HIKHEH KOXKUIBI U MSAKOTH, C OCTaBJICHUEM BCEX
XKHUJIOK — JIMYMHKA CIIM3UCTOTO MWIMIIBIIUKA, TbSBULbI U JIP.;
’K) MUHUPOBaHHNE — BBITPBI3AHNE MIKOTH (TTAPEHXHUMBI) JINCTA C
OKpYIJIBIMA WJIM M3BHJIMCTBIMH XOJaMH MEXAYy BepXHEeH u
HWKHEH KOXMIEeHW (JTMYMHKH CBEKJIOBHUYHOH MYXH, T'yCEHHMIIBI
MUHUPYIOIIMX MOJIEH U ap.).

36



2. TloBpexnaeHue crebieii, CTBOJIOB:
a) o0rprI3aHye cTe0Iel CHAPYKHU SI3BOYKAMH — JIbHSIHBIE OJIOIIKY;
0) meperpei3aHue U HaAJaMbIBaHUE CTEOJIEH y OCHOBAaHUS — Ty-
CCHMUIIBI TIOJTPBI3AIOIIUX COBOK, JIMYMHKY JIOJITOHOXKKH, CBEPY-
KH ¥ JIp.;
B) X0/6I (MUHBI) B CEPAIIEBUHE IMOOETOB, B APEBECHHE HIIH TIOL
KOO, TMYMHKH KYKOB-IOJITOHOCHKOB, KOPOEOB, ycaueH, 3a-
TOK, TYCEHHUIBl KYKYPY3HOTO MOTBIIbKA, CTEKIISTHHHUI, APEBO-
TOUIICB;
') TIOKeNTeHHe (OTMUpPaHWE) IIEHTPAIBHOIO JIUCTa M CTEONs —
JUYUHKN TIBEJCKOW MYyXH, CTeOJIeBOW XJIEOHOH ONOIIKH, Mpo-
BOJIOYHHKH;
1) B3AYTHUS HA CTEONIAX — JIMYMHKU OPEXOTBOPOK, CTEOIIECBEHIC
raJuIMIbL.

3. TloBpexneHne KOpHEH U MOA3EMHBIX YACTEH:
a) o0rphI3aHye CHapyKU — MPOBOJIOYHHUKH, TUYUHKH KaITyCTHOM
MYXH, MEJIBE/IKH;
0) BBITpBI3aHHE BHYTpPEHHEE — JIMYMHKHU JIyKOBBIX, KAIlyCTHBIX,
MOPKOBHOM MyX, IMYMHKH KOPHEBBIX JJOJITOHOCUKOB-0apHIOB U
Ap.;
B) B3AYTHS Ha KOPHSAX — KAaIlyCTHBIH KOPHEBOH JIOJITOHOCHK-
CKPBITHOXOOOTHHK, TaJlIOBasi HEMATO/1a.

4. TloBpexaeHus FTeHePATUBHBIX OPTaHOB:
a) BBITPbI3aHUE OYTOHOB — JIOJTOHOCHKH-IIBETOC/IBI, PANICOBBIN
LIBETOEI-0IECTIHKA;
0) o0rphI3aHUE [BETKOB — YK OJICHKA, TYCCHHMIIBI INCTOBEPTOK;
B) OOIrpbI3aHUE 3aBsA3ed CHAPYKH — I'YCEHUIIBI 36PHOBON COBKH,
3MMHEH TISICHUIIbI, XJICOHBIC KYKH;
') BBI'PhI3aHKE BHYTPH 3aBS3H U IUIOJOB MM CeMSH (MHHHPO-
BaHHWE) — S0JIOHHAS TUIOIOKOPKA, TOPOXOBask 3€PHOBKA, JINYHH-
KH II0JIOBBIX MIHIIBIIUKOB, aMOapHBIE TOJTOHOCHKH.

b. IloBpekaeHus, NPUYHHAEMbIE KOJIONIE-COCYIIMMH Bpe-

IUTEJIAMM:
5. TloBpexaeHne TUCThEB, CTEOICH, TeHePaTUBHBIX OPTAHOB:
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a) Ha JINCThAX IIATHA TOUYeHHBIE (OeIbIe, MKENThIe) WM MO3and-
HbIC, PACIUIBIBAIOIINECS — TPWIICHI, MAyTHHHBIC KIICIIH, TIIH,
KJIOTIBI;

0) ypomIMBOEe CKPYYMBAHHE U CMOPIIUBAHHUE JINCTHEB U Mo0e-
T'OB — TJIU, ME/ISTHUIIBI;

B) pa3pacTaHne TKaHel (HOBOOOpa3OBaHUS, B3IYTHA U OITyXO-
JIN) Ha JIUCThAX, CTEOJIAX — TJM, TaJUIHII, TaNI000pa3yIoIie
KJICTIY;

r) pa3pactanne OyTOHOB, 3aBsI3el — JIMYMHKN HEKOTOPBIX Taj-
JIUI; CMOPOJAMHHOM, KPECTOIBETHBIX, KIICIIU U JIP.

[J# 3ananune. 3apucoBaTh PUCYHOK, YKA3aB THIIbI OBpPeXkK/Ie-
HHUI pacTeHuil BpeAUuTeIsIMU.
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KoHTponbHbIE BONIPOCHI:

1. Kak BeIIBIIAT Hambojee XapaKTepHbIE MOBPEXIEHHUS pacTe-
HUH (pa3HbIC OpPraHbl) BPEAMTEISIMH C TPBI3YIIMM POTOBBIM
anmapaTtom?

2. Tumbl MOBpEXICHUS pACTEHUH KOJIONIE-COCYIIUMH HACEKO-
MBIMH.

®dopma KOHTPOJIS — 3aIInuTa JJabopaTOpHOU PabOTHI.

Iloamnuce nmpernoaaBaTeiis

PA3JEJ II. DUTOIMMATOJIOI'UA

TEMA 1
BOJIE3HUA CEJIBCKOXO?;}II\/'ICTBEHHBDS KYJIbTVYP.
KJIACCUOPUKANUA TUITIOB ITIOPA’KEHUU PACTEHUU
BOJIE3HAMUA

Leab 3aHATHA: 03HAKOMHTLCS C OIpE/eNICHUEM «OO0JIe3Hb pac-
TEHUS»; 3aPHCOBATh U KPATKO ONUCATh OCHOBHBIC THITHI HOPAXKEHHS.

Matepuan aas 3aHsiTuii: repbapHbie, CBeKUE U (HUKCHPOBaH-
HbIe 00pa3lbl OPraHOB PACTEHUH, MOPAXKEHHBIX OOJE3HAMH HEWH(]EK-
IIMOHHBIMU U HH(EKIIMOHHBIMU OOJIE3HAMH.

Bone3nb pacreHuii — 3T0 mpoliecc, B OCHOBE KOTOPOTO JIEKUT
B3aMMO/ICICTBUE MEXIY pacTeHHeM, 00JIe3HETBOPHBIM areéHTOM, BBI3bI-
BarIUM OOJIe3Hb, W yCIOBHSMH BHEIIHEH Cpeibl. YCIIOBUS BHEIIHEH
Cp€abl MOTYT CYIIECTBCHHO MU3MCHATH XapPaKTCP Pa3BUTUA 6OHe3HI/I, U B
HCKOTOPBIX CliydasdaX IIpu He6HaFOHpI/I$ITHBIX JJI1 TIaTOreéHa YCJIOBUAX
0osie3Hp BOOOIIE MOXET HE MPOsABUTHCA. Hampumep, J1okHas MydHU-
CTas poca Pa3BUBAETCS TOJBKO MPH MOBBIIICHHON BIKHOCTH.

Takum 00pazom, 60Jie3Hb — HApYILIEHHE HOPMATBLHOTO 00MeHa
BelIeCTB KJIETOK, OPTaHOB U LEJOr0 PacTeHMs Moj BJusiHHMeM (u-
TONATOreHA WJIM He0JIaronmpHMATHBIX YCJOBHH (00LIeNpHHATOE CO-
BpeMeHHOe onpeaenaeHue ooe3nn pactenuii mo FOCT 24507-81).
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Haubonee pacnpocTpaneHo paszaeneHue 00je3HEH B 3aBUCUMOCTH
OT IIPUYMH, UX BBI3BIBAIOIINX, HA JABE IPYIIBl — HEHH(EKIHOHHBIC U
UH(peKnnoHHbIE.

1. Heunndexunonnsie 60Jie3HN:

o BBI3BaHHbBIE HEOIArONPUATHBIMHA TOUYBCHHBIMHU YCIIOBUSIMUY;

o BO3HMKILKE IIOJ AEHCTBHEM HEONaronpusTHBIX METEOpO-
JIOTUYECKUX YCIIOBUM;

o Pa3BUBILHKECS B PE3YJIbTATE MEXaHUUIECKUX ITOBPEKICHUN;

o BbI3BaHHbIE IPUCYTCTBUEM B BO3AyX€ BPEIHbIX IIPUMECEi];

. 00yCIIOBJIICHHBIE BO3JCHCTBIEM PaHaLlUH.

2. WndexuuonHbie 601e3HU:

rpuOHbIe (MUKO3BI);

OakTepuanbHbIe (0aKTEPHO3bI);

BHUPYCHBIE (BUPO3BI);

BUPOUIHBIE (BUPOUIO3BI);

¢uTOIIA3MEHHBIE, W MUKOILIa3MEeHHbIE ((PUTOIIIa3MBI);
BBI3BaHHBIC [[BETKOBBIMU TTapa3HTaMH.

B 3asucumocmu om cmenenu noxanuzayuu 601e3HU pacmeHull
JIEJIST HA MeCTHbIe (JIOKaJbHbIe) U o0mmue (nuddys3nbie). MecTHbIE
00J1e3HU 3aTparuBaoT HEOONBIINE YIACTKH WU OTAEIbHBIE OpTaHbl, HE
pacnpocTpaHssach IO BceMy pacteHuio. Q0mme 00J1€3HH TOPaKAIOT
BCE€ pacTeHue WK OOJIBIIYIO €r0 YacTh.

Ilo npoodomicumenvhocmu pazgumus 601e3HU Oelsim HA OCTPbIe
U xpoHuueckue. QcTpele 3a00/eBaHusT Pa3BUBAIOTCS OBICTPO W 3a-
KaHYUBAIOTCS B TEUeHHE OJHOTO Tepuoja Bereranuu. Hampumep,
p’KaBUMHA 3epHOBBIX KYJIBTYp, purodTopo3 Kaprodens. XpoHHUIECKHE
0oJ1e3HM Pa3BHUBAIOTCS HA MHOTOJIETHHX pacTeHusix. Hanpumep, Goes-
HU TUIOJIOBBIX KYJIBTYD, TOJIYYHBIINE Ha3BaHHWE OOJIE3HH yCHIXaHWS, B
TEUYEeHNE HECKOJIBKUX JIET IPUBOIAT K THOCITH JIEPEBHEB.

bonesnu pazoenarom makdce no cnocobHocmu nopasxcams pac-
meHust 8 onpedenénnol (asze pazeumusi. 00J1€3HN BCXOA0B (CesTHIIEB,
paccaabl), 0071€3HH MUTOMHHKOB.

Cywecmeyem kaaccughuxayus no nopadxcaemvim opeanam. 60-
JIe3HM ceMsiH, 00JIe3HM TJIOI0B, 00J1e3HN KIyOHel, 00J1e3HU KOpHei,
00J1€3HH JTUCThEB, 00J1€3HH CTBOJIOB U T.1. B 3asucumocmu om moeo,
Kakue epynnul Kyabmyp UMy nopasxcaromcs, paziuyaiom 00JIe3HH 3ep-

40



HOBBIX KYJbTYP, 00J1e3HH KapTodesi, 00J1e3HH OBOLIHBIX KYJIbTYP,
00/1€3HU IJIOJOBBIX KYJIbTYP H T.[.

Pa3Butne maronornyeckoro mporecca CONpoOBOXKAAETCS MOsBIE-
HUEM Ha PacTeHHH MPU3HAKOB, WJIH CUMIITOMOB 0oJie3nu. Kajcoomy
3a001€6aHUIO0 NPUCYWU CE0U XAPAKMEPHBIE NPUSHAKU, OOHAKO OM YCI0-
6Ull GHEWHel cpedbl 8 UX NPOAGIEHUU HAOII0OAIOMCSA HEeKOmopble Om-
KJIOHeHUsl OONIe3HU, U CUMNIMOMbL, HeMUnUUHbLE OJi Heé.

Bce paznooOpa3Hbie CHMIITOMBI O0sie3Hel — 1 HHPEKITMOHHBIX, U
HEM(PEKINOHHBIX — MO>)KHO O0BEIUHUTE B HECKOJIBKO THIIOB .

Tnunu. SIBnsAioTcs ogHUM W3 HamOoJiee NMIUPOKO pacrpocTpa-
HEHHBIX THIOB 0oNe3Hel pacTeHuid. [Ipu 3TOM 3arHMBAaHUIO TIOJBEP-
raroTcsl BCE YacTH PacTeHUH, HO OCOOCHHO Te, KOTOpble OOTraThl BO-
JO¥ ¥ 3allacHBIMH MHUTATENbHBIMHA BEIIECTBAMH. | HUIH MOTYT OBITH
MOKPBIMHU, CYXUMH U TBEPABIMH.

Ilamunucmocmu, unu Hexkpo3wvt, NPOSBISAIOTCA B BUIE y4acT-
KOB OTMepUIel TKaHM Ha MOPaKCHHBIX OpraHax PacTEHWH — JTUCTh-
X, miaonax, crebne. [IaTHa MOTYT OBITH pa3HoOi (GOpMBI — OKpYyT-
Jble, YIJIOBAaThle, YAIWHEHHBIE. [IATHUCTOCTH XapaKTepHBI IS MU-
KO030B, 0aKTepHO30B, BUPO30B.

A36b1. BO3HUKAIOT IIpU NIOPAXKEHUU HACBIIEHHBIX BOJOW OPraHOB
U TKaHel pacTeHuil. B TkaHsX oOpasyercs yriyOJieHHe, B KOTOPOM
MOKHO HaOJI0aTh CIOPOHOLICHWE BO30YIOUTENs. SI3BbI XapaKTEpHBI
JUTs 3200JIEBaHUI THIIA AaHTPAKHO3A.

Xnopo3vl u mo3auKku BO3HUKAIOT U3-3a HAPYIIEHUS MUTMEHTALUN
nmucTeeB. Jluct npuoOperaeT Mo3andHyro okpacky. IIpuunHaMu 0OBIYHO
OBIBAIOT HapyLIEHNE MUTAHUS WU ITOPaXKEHHE BUPYCaMHU.

Hanemuor NOABIAIOTCS Ha MOBEPXHOCTH MOPAKEHHBIX OPTaHOB U
MPEJCTaBISIIOT COOON MULIENUI U CIIOPOHOIIIEHHE BO30YIUTENs 00JIC3HH
— rpuba. 3TO My4YHHUCTBIE POCHI 3€PHOBBIX 3J1aKOB U JP.

Yeaoanue, unu eunm, - NPoNCXOIUT BCIEICTBHE IMOPAKECHUS
KOPHEBOU U MpoBojsiieii cucreM. [IpuanHO# BUiiTa MOTYT OBITH TPUOHI,
OakTepuu, a TaKKe HeOIAronpHUATHBIE YCIIOBHA Cpebl (3acyxa U IIp.).

Onyxonu, unu napocmel, - 3T0 pa3pacTaHUue MOPAKEHHON TKaHU
o BiMsIHMEM B030yauTens Oosiesnu. Omyxonu o0pasyroTcs Ha KOp-
HSIX, KITYOHSIX, KOPHEIUIoAax Apyrux opraHax. OOpa3oBaHHe HAPOCTOB,
OIIyXOJIeH, TalJIOB — XapakTepHble MPHU3HAKU OoJie3HEH, BHI3BIBAEMBIX
rpubamu, 6aKTepUsSIMHU, BUPYCaAMHU.
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Jeghopmayun tipencrasisier coO0H M3MEHEHHE (OPMBI TIOPaXKCH-
HOT'0 oprasa (CKpy4MBaHHE, MOPIIMHUCTOCTD WIN HUTEBUIHOCTH JIMCTHEB,
MaxpoBOCTh IIBETKOB, YPOIUIMBOCTh IUIOAOB U T.1.). Hedopmanuu xapax-
TEpHBI 1151 OONe3HEH, BHI3BIBAEMBIX TPUOaMH, BUPYCaMH U MUKOTLIA3MaMH.

T'onoensa mposBIsAeTCS B pa3pyLICHUU MOPAKEHHOM TKaHU U
MPEBPALIECHUN €€ B YEPHYIO HBUIILIYI0O Maccy, COCTOSIIYI0 U3 CIIOp
Bo3Oyauteneil OomnesHu. Yame oOpasyeTcs Ha IeHEpPaTHBHBIX Opra-
Hax pacTeHHH.

Ilycmynet — 310 cKOIUICHHE criopoHouIeHus rpuba. [lycTymnsl sB-
JSI0TCS HanboJiee TUIMYHBIM MPHU3HAKOM PIKABUMHHBIX OONe3HEH, Ha
MOpaKEHHBIX OpraHax — OYyrOpKH, KyYKH CIIOpP, UMEIOIIUE KENTYIo, Oy-
PYIO, OPaHKEBYIO, KODUIHEBYIO, YEPHYIO OKPACKY.

Mymughukayusa. Bee TKaHN TOPaKEHHOT'O OpraHa pacTeHUs! IPOHU-
3bIBAIOT MI/IHCHI/Iﬁ rpH6a, MOpaXCHHasA TKaHb TEMHECT, CChIXACTCA U BO3-
HHUKAET CKJIEPONHUH (CIIOPBIHBS 3IaKOB M MyMU(DHUKAIWS TUIOAOB SOJIOHH).

Ilapuwia — MecTHOE MOPAXKEHUE MOKPOBHBIX TKAHEH, COMPOBOXK-
Jaroneecs pacTpecKUBaHUEM MOPAKEHHBIX YYAaCTKOB M 00pa3oBaHUEM

CTPYIIBEB.
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B

Puc. 17. Cumnromsl 6one3Hel: a — MATHUCTOCTH JHUCTHEB, IUIO-

JIOB M cTebneill; 6 — B3AYTHUSI, WU T, 8 — MSITHUCTOCTD JINCTA;

2 — MOJyIIeYKH (IyCTYJIbI) MMa JIUCThAX U CTeONAX (pKaBUYUHBI); O —
HaJseT (My4YHHCTast poca) Ha JINCThSX
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Pucynox 18.




(74 3ananne. Ha pucynke 18 onpeaesiuTs cHMITOMBI H0J1€3HEil

pacreHuii:

a— ,0— ,B— ,

r— A= ,€— 1
xK— ,3— , K—

(14 3ananune. OnpeneisieMble THIbI MOPAKEHUIl §O0JIE3HAMH
pacTeHuii 3aHeCTH U ONUCATH B TadJauue 6.

Tabmuma 6
Omnpenenenue TUMOB OPaKEHUH 00JIE3HIMU
pacTeHui
Tun b6onesuu, kynemypa  Pucynox bonesnu Cumnmomvl 6one3Hu
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dopma KOHTPOJISL — KOHTpOJIbHAas padoTta

Tlonnuces nmpenomaBaTens
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TEMA 2 .
HEWMH®EKIWOHHBIE BOJIE3HU PACTEHUU

Henn 3aHATHSA: 03HAKOMUTHCS C HEUH(PEKITMOHHBIMH OOJIC3HIMH
pacTeHHid, IPUYMHAMU U CHUMITOMAMU UX OTMPECIISTFOIIUMH.
Matepuana ajsi 3aHATHH: TepbapHBIe, CBeXHEe U (PUKCHUPOBAH-
HbIE 00pa3ibl OPraHOB PAaCTCHU, MOPaKCHHBIC HEUH(EKIIMOHHBIMU
00Je3HIMU.

Heungexyuonnsle, unu HenapazumapHsle, 3a001€6aHUA SBISI-
IOTCSl pe3yIbTaTOM BO3JECHCTBUS HA pacTeHHsl HEOIaronpUsSTHBIX YCIIO-
BHU OKpyKaromie cpefpl. K BaXHEWITNM MOBPEXKAAIONUM a0HOTHYIE-
CKUM (baKTopaM OTHOCATCSA I/I36I)ITOK N HEOJOCTAaTOK BOABI B IIOYBC U
BO3JlyX€; TEMIIEpPATypa IIOYBBI U BO3AYyXa, IPAHYJIOMETPUYECKUI COCTAB
Y KHCJIOTHOCTB TIOYBBI; €€ 3arpsA3HEHHOCTh M 00ECIIEYeHHOCTh DIIEMEH-
tamu nutanus (Makposnementamu N, P, K u mukposnementamu Ca, Fe,
Zn, B, Mg, Mb u apyrumu); moBpexaaromue aTMOCQEepHBIe SBICHUS
(JTMBHU, MOJTHUH, TPaJl, yparaH). OTH (aKTOPHI BHI3BIBAIOT TaKWE IIHPO-
KO pacmpocTpaHEHHBIE W BPEIOHOCHBIE TOCIEICTBUS, KaK yIylIeHHE
KiyOHel kapTodens, BBIMOKAHUE WM BBIMEP3aHHE O3WMBIX 3€PHOBBIX
KYJbTYpP, HOAMEP3aHUEC APEBECUHBI IJIOJOBBIX JICPEBLCB, FI/IGGJ'II) OBCT-
KOB U TUIO/IOB OT BECEHHUX 3aMOPO3KOB, CHIDKEHUE YPOIKANHOCTH KyJb-
Typ HOpHU HEAOCTATKEC WHIIU HeC6aHaHCI/IpOBaHHOCTI/I J3JIEMCHTOB MMHHCEC-
paJIbHOr'O IMUTAaHUA U Jp. BOJ’IGSHH, CBA3aHHBLIC C IPUMCHCHUEM IIE€CTH-
[U0B, TOJYYIIN Ha3BaHUE SITPOTeHHbIE.

[lepBast 0cOOEHHOCTh HEMH(PEKITMOHHBIX OOJIE3HEH 3aKITFOYaeTCs B
TOM, YTO OTCYTCTBYET BO30YIUTENh MaTOJOTMYECKOT0 Tpoliecca, a pu-
YUHAMH Pa3BUTHsI OOJIC3HU CIy)KaT aOHOTHYECKHE (DAKTOPBI OKPYXKaro-
meit cpensl. HeOmarompusartHoe BO3AEWCTBUE Cpellbl MOXET B 3HAYU-
TEJBHOW CTETEeHN HapyllaTh T€ WIM MHbIE QYHKIUN PACTECHHM, BIUATH
HaTOMOp(l)OHOFI/I‘IeCKI/Ie IMPpU3HAKU, CYIICCTBEHHO M3MCHATH ITPOLECCCHI
KHU3HEIESTEIBHOCTH, T. €. BBI3BIBATh MMATOJIOTUUECKUH MpoLecce.

Bropas ocoOeHHOCTh HEMH(EKIIMOHHBIX 00JIEe3HEH - OJHOBPEMEH-
HOE MaccoBOE IOSIBIICHHE WX MTPH3HAKOB HAa PACTEHUSX, YTO OOBSICHSET-
csl, KaK TpaBujIo, BO3ACHCTBHEM HEOIAaronpuaATHHIX (DaKTOPOB BHEUTHEN
Cpedpl Ha pacTeHHs B IMpelesaXx BCEro Hois, cajaa, TeIUIMUBl U T. I.
Toabko Korga pe€dyb HUIACT O He6HaI‘OHpI/I$[THLIX IMOYBEHHBIX YCJIOBHAX

47



(MHKpOKIMMAT, HEPaBHOMEPHOE BHECEHHE yMOOpEeHHIA U T. 1.), TPOSIB-
neHne OOJIE3HW MOXKET HOCHTh OYaroBBIH Xapaktep. B aTmx ciydasx
YETKO BHJIHA OTPAHWYCHHOCTD JIEHCTBHUS HEOIAronpusTHOrO (hakropa, u
00JIe3Hb HE PACTIPOCTPAHSCTCS 32 MPEACIBI €r0 BIUSHUSL.

TpeTbsi 0CO0EHHOCTH 3aKITIOYAETCS B TOM, YTO HEHMH(EKIIMOH-
HbIe 0OJIC3HU HE MEPEAloTCsI OT PACTCHUS K PACTCHUIO M Pa3BHUTHE
WX MOXHO TPUOCTAHOBUTH, UCKIIOUYUB JIEHCTBUE HEOIArOMPUSITHO-
ro (akTopa BHENTHEH CPEIBI.

OCHOBHOE TOCIIEICTBUE PA3BUTHUSI HEMH(PEKIIMOHHBIX 0OJIE3HEMH, TaK
K€ KaK U MHPEKIIMOHHBIX, - CHIDKCHHE yPOKasi U ero KadyecTBa. B 3aBu-
CUMOCTHU OT NPHUYMHBI 6OHG3HI/I HCILO60p YpoxKad MOXKCT OOCTUTaTb
50% u Gonee. [Ipy HETOCTATOUHOM OOCCIICUCHUH DIIEMEHTAMHU MTUTAHHS
CHIDKAETCS YpOXKai BCeX CEIhCKOXO3SHCTBEHHBIX KYIBTYp M OJHOBpE-
MEHHO yXY/IIIA€TCS €T0 Ka4eCTBO.

HemanoBaxxnoe mociencTBie HEMHPEKIIMOHHOTO MAaTOIOTHYECKOTO
mporiecca - ociialieHne pacTeHus. B pesympTaTe CHMXKaeTcs €ro
YCTOWYHMBOCTh K maroreHaMm. CBs3b MeXIy HeWH(EKIHOHHON 00ie3-
HBIO U CIIENYIOIIeH 32 Hell MHPEKIMOHHON Ha3bIBAIOT COMPANCEHHBIM
3aboneeanuem.

ComnpspxkeHHble 3a00JIEBaHNST YCUIMBAIOT BPEIOHOCHOCTH BO30YIu-
Tejael MHQEKIMOHHBIX Oose3Hel. HampuMep, KopHeBas THUIL OTypIia
Pa3BHUBACTCA B YCJIOBHAX HAPYHICHUSA TCXHOJOI'MH BO3JCJIBIBAHUA 3TOU
KynbTypbl. HeOnaronpuarHeie TeMmIepaTypHBIE YCIOBHUS, BIIAXKHOCTH,
0COOCHHO WX pe3Kre KoJieOaHWs B HOYHBIE W JTHEBHBIE Yachl, OCIa0IIs-
IOT pacTCHUEC U CHOCO6CTBYIOT IMMOBBIICHUIO €I'0 BOCIIPUUMYHNBOCTU K
BO36y,Z[I/ITeJIHM KOPHEBBIX rauiei. B taknx YCIIOBUAX KOPHEBAas 'HUJIb
BBICTYIIAeT KaK COMpshKeHHast 00Jie3Hb (ocnabieHne pacTeHNH o] BO3-
HeﬁCTBHeM HECOOTBETCTBYIOIIUX arpOTEXHUYCCKUX YCHOBI/Iﬁ JOITIOJIHA-
eTCsl 3apakKeHNEM MX MaTOTeHaMH), U €€ PaclpoCTpaHeHne HOCUT Mac-
COBBIH XapakKTep.

JHpyroii mpuMmep CONpPsDKEHHOro 3a00jieBaHUs - COYETAaHHE HEWH-
(hexmHaHOM 60JIe3HN CBEKIIBI, BRI3BAHHOW HEJIOCTATKOM B IOYBE Oopa
(THUIB cepeuka), C IOpaKeHUEeM ee MH(PEKITMOHHOU 00JIe3HBI0 — (o-
MO30M.

(74 3anaune. 3anonuuts Tadaumy 7.
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Tabmuma 7

XapaKkTepuUCTUKA CUMIITOMOB, BbI3bIBAFOIINX
HEeWH(EKIIMOHHBIEC 32a00JICBaHUS

[IpuunHb, BRI3BIBAIOIIIEC
HeNH()EKITHOHHBIC 3a00JICBaHIS

CuMITTOMBI HeMH()EKIIMOHHBIX
3a00JIeBaHMIT

Kpome oTpumarenbHOro BIMSHHS CTpecca Ha ypO>KalHOCTb, OH
KOCBEHHBIM ITyTEM HU3MEHSET IPEAPACIIONIOKEHHOCTh PACTEHUM K I10-
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paxeHuto Oone3HsMH. Ho Tpu 3TOM HEBO3MOXKHO OIPEeHeTUTh 0000-
HIEHHYIO HAlpaBJIEHHOCTh M3MEHEHUH B 3aBHCUMOCTH OT CTPECCOBOTO
¢aktopa. OHa 3aBHCUT OT BHJA CTpEcca, CUCTEMBI Mapa3HT-XO3sIHH,
CpOKa ero IeHCTBUS U APYTHX (aKTOPOB.

Tak, HarpuMep, TYMEHb II0CIIE CTpecca OT 3aCyXH MEHBIIE Mopaka-
€TCsl OOBIKHOBEHHON WJIM TeITbMHUHTOCIOPHO3HON KOPHEBOW THUIIBIO, a
OoJblIe MyYHHCTOH pocoil. AOMoTHYecKue cTpeccoBble (aKTOPHI BIU-
SI0OT Ha PacHpOCTpaHEHHE, SMUAEMHONIOTHI0 M MaToreHe3 OoJe3HEH,
MOpaKeHUE BPEOUTEISIMU PACTCHUN M UX MOMYJSLMOHHYIO TUHAMUKY.
Bo MHOTHX cityyasix 3a c4ET 0cinalyieHHs U MOBPEXKICHHUS PACTCHUH OHH
CO3Jar0T NPCANOCHIIKHU JJIA MOPAXKCHUA UX BPECAHBIMA OpTraHU3MaMH.

Takum obOpa3om, 3amuTa 0T HEMH(PEKIMOHHBIX OOJe3HEeH, MpeaoT-
Bpal€HUuC UX pa3BUTUA MUMCIKOT OYCHL BAXXHOC 3HAUCHHC JId 3alIUTHI
pacTeHHi OT MH(EKIIMOHHBIX OoJie3Hel. CBElEHUS O CBSI3U MEXIy He-
WHGEKIMOHHBIMA Y MH()EKUMOHHBIMU OOJIE3HSIMH JOJIKHBI HCIIONb30-
BaThCsl Il CBOEBPEMEHHOTO IIPOBEICHHS CIIELUAIbHBIX HPUEMOB,
HalpaBJICHHBIX Ha 3alluTy OT B036YI[I/ITGJ'I€I71, BBI3BIBAIOIIUX COIIPA-
JKEHHBIE OOJIE3HN PACTECHUIA.

Mmuoroo0paszue (GakTopoB, BBHI3BIBAIOIINX HEWH(PEKIIMOHHBIE 00-
JIC3HU, MAaCCOBOCTD MX MPOABJICHUA CTABAT HeI/IHq)CKHI/IOHHI)Ie 6OJI€3HI/I 1o
MpUYHHIEMOMY (TIPSAMOMY WMJIM KOCBEHHOMY) YIIIEpOYy B OJIUH PsIJl C MH-
¢dexoHHbIMH. JlarHocTHKa HEMH(EKUMOHHBIX 3a00JieBaHMI JocTa-
TOYHO CJIOKHAsI, TpeOyeT BBICOKOTO YPOBHsI MPO(eCcCHOHATBHON MOAT0-
TOBKH W 0azupyeTcs B OCHOBHOM Ha arpOXMMHUYECKHX METO/aX UCCIe0-
BaHMH WM SKCIPEcC-aHAIN3ax Ha CIIeHMaIbHOM 000y I0BaHHH.

®dopma KOHTpOJISI — KOHTpOJIbHAs paboTa
IToanuce npenoaBaTens
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TEMA 3
WH®EKIIMOHHBIE BOJIE3HU PACTEHU. TPUBHI,
BAKTEPUU, BUPYCbI, BUPOUBI, ®PUTOIIVIAZMBI,
OBETKOBBIE PACTEHUSA-TIAPA3BUTBI

Leab 3aHATHS: 03HAKOMHUTHCSA C BO3OYIUTESIMA HH(DEKIIUOH-
HBIX OOJIC3HEH PACTEHUI U CUMIITOMAMHU UX OIIPEICIISIONUMHU.

Marepuan 1A 3aHATHIA: TepOapHBIe, CBeXHe W (PUKCHPOBaH-
HBIE 00pa3ilbl OPTaHOB PACTCHHM, MOPAKEHHBIX WH()EKITMOHHBIMUA 0O0-
JIC3HSAMU.

HNudexkuuonnpie 00e3HH MOTYT ObITHh BbI3BaHbI rpudammu,
0akTepusiMi, BHpycaMH, BHpoOuUAaMH, GUTOIIAa3MAaMHU M LBETKO-
BbIMHU NMapa3suTaAMU.

CriocoOHOCTh OpraHu3Ma BbI3bIBaTh OOJIE3Hb Y PACTEHUH Ha3bl-
BaIOT HAMOZEHHOCHBIO, A CaM OPraHu3M — gumonamozenom. 1lo-
CKOJIbKY B OCHOBE MH()EKIHMOHHBIX OOJIC3HEW JIKHUT Mapa3uTH3M, T. €.
CIIOCOOHOCTH OJIHOTO OpraHM3Ma YAOBJIETBOPATH CBOM IOTPEOHOCTU B
HUCTOYHUKAX SHEPTUH 3a CUET pacTeHus, Bo3Oyaurenedl Oone3Hel He-
PENKO Ha3bIBAIOT rapasumamu. IIpouecc 3aMMCTBOBaHUS BEIIECTB pac-
TEHUs U1 YJOBIETBOPEHHsI MOTPEOHOCTEW Mapa3uTOB MPUBOJUT K
HapyLIECHUIO €ro HOPMAJIIbHOW >KU3HENESTeIbHOCTH, T. €. K OOJIe3HH.
Pactenue, obecrieunBaroliee napasuTy NpONUTaHUE, Ha3bIBAIOT pacHie-
HUEM-XO03AUHOM.

[Ipn naekuroHHbIX 00Je3HAX 0OJBIIOE 3HAYEHHE B NPUYMHSIC-
MOM pPacTEHHIO-XO35MHY yliepbe HMeeT pacXoi €ro OpraHu4ecKoro
BEIlleCTBa Ha POCT U pa3Burue napasura. Kpome Toro, naToreH oxasbl-
BaeT BO3/IEIICTBHE HA PAaCTEHHE CBOMM MPHUCYTCTBUEM B €r0 TKaHHU H
BBIJICJICHUEM B Hee MPOIYKTOB oOMeHa BerlecTB. Hakomienue B TKaHsIX
pacTeHust IPOYKTOB 0OMEHa BEIIECTB BO3OYIUTENS MOXKET ITPHBOIUTD
K TOKCHYHOCTH TIOTy4aeMOM OT pacTeHHus MPOAYKIHH. TaK, HEeKOTOpbIe
BUBI TpHOOB pona (y3apuyM pa3BHBAIOLIMECS Ha 3€pHAaX 3JIaKOB, Jie-
JAr0T XJ1eO, MPUTOTOBICHHBIN M3 3THX 3€PeH, HENPUTOAHBIM B IHILY
(«TBSHBIN XTIE0Y).

CymecTByer JiBe TPYIIIBI KUBBIX OPIraHU3MOB - aBTOTPO(DEI U Te-
TepoTpobl. A6mompogher - opraHu3Mbl, crocoOHBIE CO3AaBaTh B MPO-
necce orocuHTe3a OpraHMYecKoe BemecTso. I emepompoghvl He MOTYT
BBIpa0aTHIBaTh CAMOCTOSTENIFHO OPTaHMYECKOE BEUIECTBO M MUTAIOTCS
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TOJIBKO 3a CYET OPraHU4YECKOro BELIECTBA, CO34aBaeMOI0o aBTOTpodamuy,
U IO3TOMY HAaxOISTCA B OIPEICNICHHOM 3aBHCUMOCTH OT HHMX KakK OT
HMCTOYHHKA 3HEPTUH.

Io criocoby UCToNIb30BaHUsl OPTraHUYECKOro BEIIECTBA BCE reTe-
poTpo(dBI ensIT Ha YEThIpe TPYIIBEL: OOJUTATHBIX CampoTPOQoOB, OOIH-
TaTHBIX Mapa3uToB, (DaKyIbTaTUBHBIX (YCIOBHBIX) TAapa3uToB M (a-
KYJIFTATUBHBIX CapOTPO(OB.

Obauzamuvim canpompogham CBOWCTBEH TOJBKO CammpoTpod-
HBIA 00pa3 KU3HH, T. €. IMTAHWE MEPTBBIMU PACTEHUSIMU MJIM OpPTaHu-
YECKUM BEILECTBOM MOYBBI.

Obnuzamnple napazumel XUBYT JIUIIb 32 CYET KUBBIX TKaHEH
pacTeHust ¥ He CIIOCOOHBI B MPUPOIHBIX YCIOBHSX BECTH CampoTpod-
HBI 00pa3 XU3HH, XOTs B YCIOBUAX JAOOpaTOpPUH HA CHEIHATBHBIX
MUTATEeNbHBIX CpefiaX YAaeTcsl KyIbTUBUPOBATh OTAEIBHBIX NPEACTaBU-
Tesiell oOnuratHeIX mapasuToB. K oOiaMraTHeIM mapasutaM OTHOCST
BO30yaUTENEH MYYHHCTOW POCHI, P)KaBUMHBI, TOJOBHH, JIOKHOW MydU-
HHCTOW POCHI U JIp.

Daxynemamuenvle canpompogvl OOBIYHO BEIyT Mapa3uTHe-
CKAi 00pa3 JKWM3HM, HO MOTYT CYIIECTBOBAaTh M KaK CampoTpo(dsl.
Hamnpumep, Bo30ymurens napinu siosionu (Venturia inaequalis) Bech me-
pHOJT BETeTallMi pa3BUBAETCS KaK MapasuT, 3apakas ee JINCThS U ILUI0-
I, a MOCJIE OMa/IeHHs JIMCTHEB MPOJOIKAECT Pa3BUTHE YK€ KaK carpo-
Tpod, COXpaHssl KU3HECTIOCOOHOCTH IO CIEAYIOILETO roja.

Daxynvmamuenble nApa3Umsl MOTYT BECTH KaK CanpoTPOQHBI,
TaK W Mapa3uTudeckuii oopa3s xu3nu. [locemnsisick Ha pacTeHHU, OHU Ta-
pasuTHUPYIOT Ha HEM, a Mocjie ero rudeny MPoAoKAIOT MCIOIb30BaTh
OCTaBIIIeeCs] OPraHUYEeCKOE BENIECTBO Kak canpoTpodbl. DakynbraTHB-
HbIE TIApa3uUThl MOTYT JJIUTEILHOE BpPEMs MUTATHCS CaNpoOTPOPHO H
TOJIBKO MIPU ONPEAETIEHHBIX YCIOBUAX CTAHOBSTCS Iapa3sUTaMu.

Bupycsl. Bupycet evizviearom okono 600 3abonesanuii pacme-
Huil. PazMepsl BUpHOHOB (BUPYCHBIX YaCTHI]) COCTABIISIOT B OOJIBIIIMH-
ctBe ciayuaes 100...200 um (10 m). Ha xapaktep nposBIEHHs BHPYC-
HBIX OOJIe3HEH MOrYT OKa3blBaTh BIIMSHHUE TEMIIEpaTypa, BIa’KHOCTb,
OCBENIEHHOCTh. He MMEeI0T KIIETOYHOTO CTPOEHUsI, OOJBIIMHCTBO PaCTH-
TENBFHBIX BUPYCOB CoepkKar B KadecTBe WH(peKImonnoro Havyaima PHK,
¢ OenkoBO# 000104KOH, UL HeMHorue u3 Hux BMecto PHK conepxar
JHK. BonbmMHCTBO (UTOMATOTEHHBIX BUPYCOB MOXXHO OTHECTH K Ue-
ThIpeM MOPQOJIOTHYECKHM TpYINaM: MaTO4YKOBUIHBIC, HHUTEBHUJIHBIE,
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chepruueckue, OaMLTIOBUIHBIE. BUPHOHBI 3TO 3penble BUPYCHBIE Ha-
CTHIIBI, OHU COJEPAT TOJBKO OJWH U3 THUIOB HYKJIEWHOBBIX KHUCIOT —
JHK unu PHK. Ilo xapaxkmepy nposenenus cumnmomoe eupycHwix
bone3neli pacmenuil ux pazoensaiom HA RAMb MUNOG: 3A0EPIHCKA PO-
cma, usmeHeHue OKpACKU pa3iuyHbIX 0P2aH06, HEKPO3bl, HapyuleHue
PenpooyKmuHbIX QyHKYUIL.

Bupounsl. B nacmosawiee épema uzeecmuo oxono 20 eupouo-
HbIX 3a00/1€6aAHUII PACMEHUIL: 8€PEMEeHO08UOHOCMb (20MUKaA) KAPpmo-
¢ena, kapruxoeocmv xpuszanmem, 01€0HONNOOHOCHbL 02YPUA, X10-
POMUYHAA KPARUAMOCMb 02yPUd, KAPIUKOGOCMb XMes, IK3OKOPMUC
yumpycogolx u Op. Pa3Mmepsl BUpPOMIOB MpPEACTaBICHBI pa3Mepamu
HU3MOMOJIEKYIsipHOi ogHouenoyHoil PHK. Bupouasl oTinuyaroTcs BbI-
COKOH MH(EKINOHHOCTBIO U CTOHKOCTh K XUMHUYECKHM M TEPMUYECKUM
BO3aeHCTBUSIM. Bupouost — Bupyconoqo0Hbie WHGEKIIMOHHBIC arcHTEHI,
KOTOpBIC B OTIMYHE OT BUPYCOB HE UMEIOT BUPHOHOB — XapaKTEPHBIX
HYKJICONPOTEHTHBIX YacTHIl. BHPOHIBI IPECTABIISAIOT COOOH HU3KOMO-
nexynapHyto onHonennyto PHK ¢ manoit MonekynsapHoit maccoit. Oc-
HOBHblE CUMRIMOMbL BUPOUOHBIX 00/Ne3Hell: YyZHemeHue pocma pac-
meHuil u e20 OMOeIbHBIX OP2AHO08, UIMEHEHUE OKPACKU (X10p03, AH-
mouuano3), oehopmayun paznuuHLIX OPZAHOE.

Muxonaa3mbl (Gputonnasmbl). B nacmoauwee epemsa ¢ nomo-
Wib10 IJIEKMPOHHOU MUKPOCKORUU 6b1s161eH0 Doee 100 eudoe pumo-
naasm, evizviearomux 6onesnu pacmenuii. K HIM OTHOCAT CTOJIOYpP
MAcIEHOBBIX, KENTYXy acTp, KENTYIO KapJIUKOBOCTH pPHCA, PEBEPCHIO,
WM MaXpOBOCTh CMOPOJUHBI, TIPOH(EepaIfio U MEIKOILIOTHOCTE S0-
JIOHH, (PUIUTOAMU KIIeBepa, KapIUKOBOCTh KYKYPY3bI, «BEIbMHUHBI MET-
aeb» 1 ap. Juametp kinetok — 0,1-1 mxm. [{iist MuKOIIIa3M T'yOUTEIBHBI
BBICOKHE TeMIIepaTypsl 0T 36 10 40 °C B TedeHHe JTUTENBLHOTO BpeMe-
HU, 9TO HCIIOJIB3YETCS B TEPMOTEPAIIHH IS 03/JOPOBICHUS PACTEHUI OT
¢duTomazMo308. Pumonnazmpl 3aHAMAIOT TPOMEKYTOYHOE IMOJIOXKE-
HUE MeX1y OakTepusMu U BUpycamu. OHU NPEACTaBISIOT co0OM MOIu-
MopdHBIe opraHu3Mbl. KileTkn nx, Kak IpaBHiIo, OKPYIJIbl, HO HEKOTO-
pble UMEIOT YAJMHEHHYIO WM TaHTEIeBUAHYIO (GopMy. MHKOIUIA3MBI
HE UMEIOT HACTOSIEN KIIETOUYHON CTEHKH, OHU OKPYKEHBI TPEXCIONHON
MeMOpaHOH, 4eM M OTJIMYAIOTCS OT OakTepuil. Cumnmomamu muko-
Na3M0308 AGNAIOMCA y2HemeHue pocma, deopmayusn, ysaoanue,
namonozuyecKkue U3MeHEeHUs 2eHePAMUBHBIX 0P2ano8 (noseieHeHue
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U6emK08, HpespauieHue Ux 6 TUCHOBUOHbIE 00PA308AHUA, (BEObMU-
Hbl MEMIIBLY.

bakTepuu — OAHOKIETOUYHBIE OPTraHU3MBI, UX KJIETKH HE UMEIOT
HACTOAIIECTO SJIpa, TMOJABISAIONICE OOJBIIMHCTBO OaKTEepHili — TeTepo-
Tpodsl. bakmepuu evizviearom ceviuie 200 bonesneit pacmenuit. Jmm-
Ha OaktepuanpHOM Kietku 0,5-4,1 mxm, nuametrp 0,3-0,8 MkM. MunH-
MajbHasl TeMIepaTypa IJis pocTa (UTONATOrCHHBIX OaKTEepHil COCTaB-
nsier 5-10 °C, onmumanbuas -25-30 °C, makcumansras 33-40 °C. Onru-
MaJbHasl peakiusi cpeisl — HeWTpaidbHas wiu ciabornenoynas. Ilpu
nopasicenuu pacmeHuill GaKmepuu 6vi3vléar0om Hapocmwl (pak), cHu-
AU, yeaoanue, 0xcozu, HeKposvl (namuucmocmu). Iloutu Bce duro-
MaTOTeHHbIE OaKTePUH HMMEIOT MAJIOYKOBHIHYIO (OpPMY, dallle BCEro
MaJ0YKHU MPsAMbIC, HHOTZIA CJIa00 U30THYThIC. BOJBITMHCTBO GUTONATO-
TCHHBIX OaKTepUil MOJMBWXHBI Ojaromapsi HAIMYUIO KT'YTHKOB, HEIO-
IBWOKHBIX (HOpPM HEMHOTO.

AKTHHOMHUIETHI. AKTHHOMHIIETE OTHOCST K TPaMIIOIOXKHUTEh-
HbIM OakTepusiM. Y HUX, KaK U y OakTepHil OTCYTCTBYET HACTOsIIEE
simpo. OgHAKo 1Mo MOPGOIOTHIECKHM, (PH3NOJIOTHYECKAM, OMOJIOTHYe-
CKAM W DKOJIOTUYECKHM TPH3HAKAM aKTHHOMHIIETHI COCTABIISIFOT CaMo-
CTOSITENILHYIO TPYIIly. BeretaTuBHOE TENO MPEACTaBIEHO OYEHb TOH-
kuMu (B 5-7 pa3 TOHbIIE, 4yeM TpuOHBIE) BeTBsuMucsa rudamu. W3-
BECTHO HECKOJIbKO 3200/1eBaHMii BBI3BAHHBIX (PUTONATOr€HHBIMH
AKTHHOMUIIETAMH: OOBLIKHOBEHHAsl mapmia KJayoOHeii kaprtodens,
napuia KOPHemIoA0B CBEKJIbI, MOPKOBH.

I'pudb1 — camas MHOTOUYHMCIICHHAsI TpyIma Bo30yauTeneii Oornes-
Hell. H36ecmno 601ee namu muicay pumonamozenHovix 2pudos, 6vi3nl-
sarougux oone3nu pacmenuil. J{uamerp Hute munenus — ot 1 mo 20
MKM # Oosiee. OnTrManbHas TeMreparypa Jjisi OONbIIMHCTBA TPUOOB CO-
crasmsier 18...25 °C, xotrst Pa3BUTHE UX MOKET MPOXOIAUTH B JHAINA30HE
ot 2 110 40 °C. TIpu Gonee nmskux Temmeparypax (2...0 °C) MoryT passu-
BaThCS JIUIIh HEMHOTHE BUABL. ONTUMaTbHAS KUCIOTHOCTH IS OONb-
IIMHCTBA IPUOOB HaXoMuTCs B nuana3one pH ot 4 1o 6, XOTS ecTh BUJHI,
MPEIIOYUTAIOIINE 0oee KHUCIYI0, HEHTPAbHYI0 H JaXe MICIOYHYHO
cpeny. Cumnmomamu nopax;ceHus uUmMoOnamozeHHbIMU Zpudanu mMo-
2ym 0blmb CHUNU, HAMHUCHOCHU, WU HEKPO3bl, A36bl, HAIEMbL, Y65~
oanue, onyxonu, uiu Hapocmol, oehopmayus, 2010617, NYCHLY/Ibl, My-
mugukayusa, napuwia. OCHOBON BETETATUBHOTO Tella TPHOOB SBISACTCS
MUIIEAN, WK TPUOHUIIA, TIPEICTABILIIONIAs COO0I CUCTEMY TOHKHX BET-
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BAIIIXCS HUTEH, min Tud. VX KireTkn nmumieHs! ximopoduiia, a 1uis cBoe-
T'O CyIIECTBOBAHMUS HYXIAIOTCS B UCTOYHUKAX OPTaHUIECKOTO BEIECTBA,
TO €CTh 10 CBOEH Mpupoae TPHOBI — reTepoTPOdbI, CIIeA0BATENHHO, OHH
BeAYT canpO(UTHBIN, WK TAPA3UTUIECKUI 00pa3 KU3HU.

(1+°3anaune. 3anonuutsh Ta6aULY 8.

Tabnuma 8

Kpatkas xapaktepuctruka (puUTONAaTOTEHOB

HasBanue OcobeHnHocTH [Tytu u ciocoOsI
Uctounuku
TPYIIIBI Mopdororuu u pactpocTpaHeHUs
WHEKIN
¢duTonaToreHoB Oouosoruu (uUTONATOTEHOB
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IJeemkoeble napazumovl — 5TO HEKOTOPHIC BBICIIUE IIBETKOBBIE
pacTeHusl, KOTOPBIE CIOCOOHBI CYNMECTBOBATH IEITMKOM WJIM YaCTUYHO
3a CUET OpraHUYECKUX BEIICCTB, BEIPA0ATHIBAEMBIX APYTUMH PACTCHUS-
Mmu. Takue pacTeHUs apa3uThl MOTYT BBI3BATh Y PACTEHHUIT-X035I€B MHO-
rourciaeHuble 0one3au. OHU MPUCACHIBAIOTCS K KOPHIM M CTEOJISIM pac-
TEHWUsI, HapyIas oOMeH BellecTB. B pe3ynbraTe pacTeHUs-X03s1€Ba, M-
TalOIUE Mapa3uToOB, CIa00 Pa3BUBAIOTCS, CHIDKACTCS WX TPOITYKTHB-
HOCTh, OHU TIOTHOArOT. [[BETKOBBIX Mapa3uTOB JCIAT 10 3eNEHBIX TOTY-
MapasuToB U OecxIopodMILTbHBIX mapa3uToB. K 3eqéHbIM mapa3urtam
OTHOCAT Pa3JInYHbIe BHIbI MOTPEMKOB, OMeJTy 0eIyl, peMHelnBeT-
Huk. becxiaopoduiiibHbIe Mapa3uThl MPEICTABJIECHBI Pa3THYHBIMHA
BU/IaMH POJ0OB MOBHJIMKA U 3apa3uxa.

dopma KOHTpPOJS — KOHTpOJNbHas pabora
[Toanuce npenogaBaTens

TEMA 4
BHUOJIOT'UA PASMHOKEHUS.
OUTOINMATOT'EHOB. CUCTEMATHUKA I'PUBOB

Heanb 3aHATHSA: 03HAKOMHUTHCS C BO3OyIUTEISIMA HH(EKIUOH-
HBIX 0OJIe3HEW PAaCTeHUI U CUMIITOMAaMU MX OTPEACIISIOIIUMH.

Marepuan aas 3aHsiTHii: repOapHble, CBeXUE U (UKCHPOBAH-
HbIe 00pa3lbl OPraHOB PACTEHUH, MOPaXEHHBIX MH(QEKIUOHHBIMH 0O-
ne3namu, vamku [letpu ¢ nutatensHoi cpegamu Yaneka u KI'A, 6uo-
JIOTUYECKHE METNIN, CIIUPTOBKH, TEPMOCTAT, MUKPOCKOIIBI, ITPEeIMETHBIE
1 TIOKPOBHBIE CTEKIIA.

st paboThl ¢ BO3OYAUTENSIMHU O0JIe3Hel (rpudamu, GakTepusiMu)
HCTONB3YIOT CIELUAIbHYIO Ja00paTOpHYIO MOCYAY UM CTEpHIIbHBIC M-
TaTenbHble cpefpl. [locyay TIMATEnbHO MOKOT, ONOJIACKUBAIOT JTUCTHII-
JUPOBAHHON BOJIOM, BBICYIIMBAIOT U CTEPHIIM3YIOT B CYIIMJIBHBIX IITKa-
dax mpu remmepatype 150°C B Teuenue 2 u.

[TutarensHble cpenpl HEOOXOAMMBI AJSL BBIAENEHUS (hUTONATO-
TeHHBIX TPHOOB W OaKkTepuil M3 TIOPAKEHHBIX YacTeHd pPacTeHWH, WX
KyJIbTUBHPOBAHUSA, M3YUYCHHS KYJIbTypalbHO-OMOXUMUYECKHX CBOWCTB
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u coxpaHeHua. Heo6xoqumMo 0oTMETHTh, YTO MHOTHE KOMIIOHEHTHI, BXO-
JSIIME B COCTAB MUTATENIBHBIX Cpell AJIsl TpUOOB, a 3TO arap-arap, >keJa-
THH, pa3IMYHbIC COJU U T..., HCMIONB3YIOT U 1Jis Oaktepuil. OnHAKO co-
CTaB M CIOCOObI HPUTOTOBICHHS MUTATEIBHBIX cpel AN Oakrepuit
MMEIOT CBOIO crieninpuky. OCHOBHAs OTIHYUTENbHAs 0cOOeHHOCTh — pH
cpenpl. [l rpuboB OHA MOJDKHA OBITH ONMU3KOW K HelTpamsHO# (pH —
7,0) unmu cnabokucnor (pH 6,0...6,5), nist GakTepuii — HEUTpaIbHON
ni cirabomenounoit (pH 7,0...7,5).

B cocras cpenpr Yamneka (B r Ha 1 1 Bozpl) BxoauT NaNO; — 2,0,
0e3BoaHbI nBYy3aMemieHHbIH ¢Gochar xamus K,HPO, — 1,0, cynsdar
maraus MgSO, - 7H,0 — 0,5, xmopun kamus KCI — 0,5, cynbdar xenesa
FeSO, - 7H,0, caxaposa — 30,0, arap-arap — 17...20. ns K['A (xapro-
(henpHO-TITIOKO3HOTO arapa (B T Ha 1 JT BOZIBI) MCIONB3YIOT JOMTHKH
ounmienHoro kaprogens — 200,0, rmoxozy — 100,0, arap-arap — 20,0.
Kaprodens kumsatsat B Tedyenne 20 MUH, OTBap IMPOICKUBAIOT uepes3
MapJIro, OTBap MPOLEKUBAIOT Yepe3 Mapiro, 00beM JTOBOASAT BOJOH 10 |
1, 100aBISIOT IIIOKO3y | arap-arap. Hapsany ¢ cycio-arapoMm u oBcs-
HbIM arapoM cpena Yaneka u KI'A sSBASIOTCS OCHOBHBIMU NUTATEIbHBI-
MU cpellaMU JJisl PUTOMATOTCHHBIX TPUOOB.

s BeIgeneHust GUTOMAaTOTeHHBIX TPHOOB C MOPaKEHHBIX 00pas3-
LOB HEPEHOCIT MaTepuay ¢ MOMOLIbI0 MHKPOOMOJOIMYECKOH MHeTiH,
MpeBapUTEIHHO MPOKAINB € B TUNIAMEHU CITUPTOBKH, HA MUTATEIbHEIC
cpensl KI'A u cpeny Yaneka. Jlanee gamku [letpu nepeHocst B TepMo-
cTat 11 00pa3oBaHMs cHOpoHOIIeHus. Jlanee mo Kiody Uist  onpene-
JieHHsl TPUOHBIX BO30YyUTENeH YCTaHABIMBAIOT BU] (PUTOMATOTCHA.

1 (2). Haser 0onMBKOBO-4EpHOTO I[BETa, OAPXATUCTOE, IIOTHOE,
CHOPbl MEJIKHE, YIUIMHEHHBIC, LWIMHIPUYECKUE WM SIHLIEBUAHBIE,
OJIMBKOBbIE MJIM Oypble, CHauas1a 0e3 MeperopooK, 3arteM 2...5 KIeTou-
HEIE, METUHUCTBIC, pazmepoM (12...28)x(6...7) MKM.
........................................................................... OnuBKOBast MJIECEHb
(Bo36ymurens Cladosporium herbarum LKk.)

2 (3). Haner 3eicHBI WM 3€ICHOBATO-CH3BIH, IJICCHEBHIHBIH,
KOHHUJIUEHOCLIBI ¢ KHCTEBUIHOPA3BETBICHHBIMU BEPXYILICUHBIMH BETOY-
KaMH, HEeCyIIUMH Iernodku crop. CHopsl OIHOKJIETOYHBIE, MEJKHE,
OKpyrJible, OeclBETHbIE WJIM 4YyTh 3€JCHOBAThle, auamerpom 2...4
17097 R 3eneHas miaeceHb

(Bo30ymurens Penicillium glaucum Lk.)
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3 (4) CnopoHOIIIEHHE PBIXJIOE, TOHKOE, CBETIIO-KEITOTO H YKEITO-
3eneHoro 1eeta. CHOpoHOIIEHHE B BUJIE TOJIOBOK, CIIOPBI OJJHOKJIETOY-
HbIC, MAPOBUIHBIC WIH SHIICBUIHBIC, CBETIOOKPAIIICHHEIC, B IICMTOYKAX,
JAAMETPOM 6...8 MKM.....ovuveenieinennnennnnns. Kenras necennb

(Bo30ymurens Aspergillus sp.)

4 (5). Ha nuTarenbHOM cpele HajdeT PO3OBLIM HIIH PO30BATO-
opamkeBbii. KoHUIMU rpylieBuIHbIe, OCCIIBETHBIC, IBYXKJICTOUHBIC, C
BepxHel Oojiee KpymHOW KieTko#, pasmepom (12...18)x(8...10)
MEM. .. eeteeeie e eeeenee Po3oBas nnecenp

(Bo30ymurens Trichothecium roseum Lk.)

5 (1). Haner Oenblii Wiu cepblif, MayTHHUCTBIN, C YSPHBIMU TO-
YeyHbIMH criopaHrusMu. CIopaHruy H1apooOpasHbie, CIOPbl B HUX O/I-
HOKIICTOYHBIC, OBATLHBIC HITH OKPYTIIBIC. ... vvvseeneennn. Cepas mieceHb
(Bo30ymurenns Rhisopus nigricans Ehr.)

B wu3ydeHuu (uTONMATOTEHHBIX BO30OYIHUTENEH BaXKHO 3HAHHUE
0COOCHHOCTEW pa3MHOKEHUS, ICTOYHUKOB MH(M)EKINU, OMOIOTHIECKAX
1 MH(QEKIIMOHHBIX [TUKIIOB.

Bupycsol. Pazmnooicenue 6upycoe npoucxooum monvKo 6 Jicu-
60itl knemke. Kak TOJNBKO OHM IONAAAIOT B KJIETKY PacTEHHUI-X035MHA,
cpasy JXe pacnaialoTcsl Ha 0eJIOK U HyKJIEHHOBYIO KUCIIOTY, MIOCTIE YETO
HAYMHAETCSl CHHTE3 HYKJICHMHOBON KHCIOTHI U Oelka BHpyca B KIIETKE
pacTeHus-xo3s1Ha. 113 BHOBb CHHTE3MPOBAaHHON HYKJIIEMHOBOW KHCJIOTHI
1 BUPYCHOT'O O€JIKa HaunHaeTcsi cOOpKa HOBBIX BUPYCOB.

Bupounsl. OHU BHENPSIOTCS B OUOCUHMEMUYECKYIO CUCHIEM)
K/1emKU pACMEHUA-X03AUHA, Komopas u odecneuusaem 6 OabHell-
uiem UxX PenauKayuio.

Bakrepuu. YV ¢urtonaroreHHbIx Oaktepuil npeodradaem Gecno-
J10€e PasMHOdICeHUe nymem 0eeHUsA MAMEPUHCKOU K1emKy nONOIaM.
HacnencTBeHHble M3MEHEHHS NPOUCXOIAT B Pe3yibTaTe CIOHTAHHBIX
MyTanuid uian pekomOuHauuii. Ilpu orcyrcTBUM y OakTepuii HacTosIe-
T'O TI0JIOBOTO Pa3MHOXKEHHS PEKOMOMHAIIMHA BO3MOXHBI B CBSI3U C HAJIU-
YHeM pa3ldYHbIX IapaceKCyaIbHBIX MEXaHM3MOB: TpaHC(HOPMAIUH,
TPaHCAYKUMH U KOHbIoranuu. B pesynsrare Tpancopmanuu JHK, BbI-
JIeJIeHHasl OJTHUM IITaMMOM OaKTepHii, MMOTJIOIIAeTCS KUBBIMU KIIETKa-
MU JIpyTOro IITamMMma ¥ BKIII0YaeTcs B ux reHoM. [Ipu Tpancaykmmm re-
HETHYECKOE BEILIECTBO MEPEAAeTCs] U3 OJHOW OaKTepHalbHOU KIETKH B
JpyTyIo Tpu nomonm O6akrepuodara — pupyca Oakrepun. [Ipu KOHBIO-
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Tald TPOMCXOJUT KOHTAaKT OaKTepHaNbHBIX KIETOK W Iepeaada
HACJIEJICTBEHHOTO (haKTopa U3 OAHOHN KIETKH-TOHOPA B IPYTYIO KIETKY-
PEIUIIKCHT.

AKTHHOMHUIETHI. Pa3MHOXAIOTCS aKTUHOMUIIETBI YUACHIKAMU
Muyenusa unu cnopamu. Ha nutaTenpHBIX cpeax aKTHHOMHIIETHI 00-
pa3yroT CHavalla KOXXHCTBIE KOJIOHWHU (CyOCTpaTHBIA MUIIENHI), 3aTEM
MTOKPBIBAIOTCS BO3AYIIIHBIM MHUIIEITHEM.

Mukomia3mbl (puromaazmbl). PasMHOXKEHHE MUKOIUIA3MEH-
HBIX OPTaHU3MOB OCYIIECTBISICTCS HOUKOBAHUEM UU OUHAPHBIM Oe-
JleHuem, Ymo conuxzcaem ux ¢ daKkmepuamu.

[BeTkoBBIEe mapa3uThl. [lapazumuueckue u noaynapasumuye-
CKUe YBEeMKO8ble pacCmeHUsi PAIMHONCAIOMCA C HOMOUbIO CEMAH.

I'pudbl. Y HUX pa3iauyaroT JABa THIA Pa3MHOKEHUS: gecemamue-
Hoe u penpooykmuenoe. Penpodykmuenoe pazmHodiceHUue NPOUCXo-
oum Oecnonvim u nonoevim nymem. Bezemamuenoe pasmuosrcenue
OCyuLecmenaemca Yacmuyam 2ug)y Muyeaus uiu e20 6U0OU3IMeHeHuU-
AMU — OUOUAMU, OJIACHOCROPAMU, XTIAMUOOCHOPAMU, 2EMMAMU U OP.

Ouoduu 006pa3yroTCs TIPH PACMaJCHUNA MUIETUS Ha OTAEIbHBIC
KIJIETKH C TOHKOW 00OJIOUKOW. bitacmocnopst BOZHUKAIOT B PE3yNbTATE
MOYKOBaHUs TU( WU criop. Xaamuodocnopsl o0pa3yroTcs MPH pacia-
JCHUU MHUICIHA Ha OTACIbHBIC KIICTKH HJIM KOMINICKCHI KJICTOK, ITO-
KPBITBIE TJIOTHOW TEMHON 0007104KO. I eMMmbl HATIOMUHAIOT XJIAMUIO-
CIOpPBI, HO OoJiee pa3HOOoOpa3HbI 110 (hopMe U pa3MepaM.

PazHooOpa3nbie (hopMBI BETETATUBHOTO Pa3MHOXKEHHs CHOCO0-
CTBYIOT COXPaHEHHIO I'pHOOB MPU HEOJIArONPHUATHBIX YCIOBUSX BHEII-
HEU cpenpbl.

Becnonoe pasMHOXKeHHe OCYIIECTBISIETCS IPU IOMOIIM CIOD,
00pa3yloIuXcsi He HENOCPEJICTBEHHO HAa MHUIIETIMH, a Ha OCOOBIX €ro
BETBSX, OTIMYAIONIMXCS OT OOBIYHBIX BEr€TATUBHBIX TU( MO CTPOCHUIO
1 xapaktepy pocra. Criopsl 6ecIosoro pa3MHOKEHHS MOTYT OBITh 3HIO-
TEHHOTO M DK30T'CHHOTO TNpOUCXOXKJeHus. IlepBbie (GopMUpyrOTCS B
OOJIBIIOM KOJINYECTBE BHYTPH OCOOBIX BMECTHIIHIL — CIIOPAHIHEB, a ca-
MH CHODPBI Ha3bIBAIOT CHOPAHTHOCIIOPAMM, & CHELUATBHO YTONIICHHBIE
BETBU MUIIEININS, HA KOTOPBIX OHH PACIIONATaOTCsl — CHOPAHSUEHOCUAMU.
Bropeie 00pa3syrorcss Ha TOBEPXHOCTH MNPOM3BOAALIMX HX OPraHoB,
Ha3bIBAEMBIX KOHUOUEHOCUAMU, CAMU CIIOPHl HAa3bIBAIOT KOHUOUAMU
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(cnopwl IK302enH020 xapakmepa). K cniopaM >HIOT€HHOTO TPOWCXOXK-
JIEHUST OTHOCSITCS TaKXKe 300CHOPbl, 00PAZYIOIINECS B 300CHOPAHZUSAX.

(J+°3ananune. OnpeneuTh BHAOU3MEHEHHsS] MULIEIHSI IPH Be-
reTaTUBHOM Pa3MHOKEHUH I'PUOOB M TUNHI KOHUIAUAJIBHOIO CIIOPO-
HOIIIEHUS HA PUCYHKe

Puc. 19. BereraruBHoe Tumbsl KOHHUAWATHHOTO CIIOPOHOIIIE-

pa3MHOXXEHHUE rPrOOB: HUE: a — ,0-— ,
a— ,0— , B— ,T -
B -

OHJIOreHHBIE CIIOPBI CBOWCTBEHHBI HU3MKM rpubdaM. KoHunnansHoe
CIIOpOHOIIIEHHE Y TPUOOB GoJIee pacpoCTpaHEHHOE, YeM CIIOPaHTHATIBHOE.
KoHureHOCIBI MOTYT pacrionaratbCs OMHOYHO WITH TpyrmiaMu. Kornanu
OTIIMYAIOTCSL Pa3HOOOpa3uMeM M0 BEIWYMHE, OKpacke, (opme, Crocoly
NPUKpPEIUIeHUs] K KOHUaueHocIy. [Ipi 5ToM Ha KOHMIMEHOCIaX BO3HHKa-
10T 0COOBIe KOHU/IHAIIbHBIE CIIOPOHOLICHHMS: KOPEMHUH, JIOXKA, CIIOPOIOXHU
Y TIMKHUAIBI.

Kopemuu — 310 IyyKy IUIOTHO COEAMHEHHBIX APYT C IPYrOM KO-
HUJIMEHOCIIEB, HA KOHIIAX KOTOPBIX 00pa3ytoTcsi KOHUANK. J{aHHBIN THIT
CTIIOPOHOIICHUs BCTpevaeTcs y aHamMopdHbIX rpuboB nopsaka [udo-
MUIIETHI.

Josce — TONYNIKOBUIHOE, YIJIOTHEHHOE WM OoJiee PHIXJIOE
CKOIUIeHHE UG MuIeus rpuda Ha MOBEPXHOCTH KOTOPOTO pacroJiara-
IOTCSl KOPOTKHE KOHHAMEHOCIBI C KOHUIUSIMU. TaKoW THIT CIIOPOHOIIIe-
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HHS XapaKTepeH IJisl TpUOOB mopsaka MenaHKoHUEBbIe (aHaMopdHEBIE
rpuOBbI).

Cnopodoxuu — 3T0 KOHUANEHOCHBI C KOHUAUSAMH, COOpaHHBIE B
MOJYLICYKH, TaHHOE CIIOPOHOLICHUE HaOMoAaeTcsl y TpuOOB MopsaKa
I'mpomurieTs! (anamopdHBIC TPHOET).

ITuknuobl — 3TO IAPOBHUAHOE HIU TPYIIEBUIHOE BMECTHIIMILE
JUIS. KOHMJIUK C IDIOTHOH, OOBIYHO TEMHOM 00OJIOUKOM, COCTOSIICH M3
CIUICTEHUS] TPUOHHUIBI, C Y3KMM OTBEPCTHEM HAaBEPXy — YCTBUIIEM.
BHyTpu mONOCTH NHMKHUABI HAXOAATCS TECHO CKPYYEHHBIE KOPOTKHE
KOHHUJIUEHOCLIBI, OTACISIINE BHYTPh MAKHUABI KOHUIUHM, WHOTIA Ha3bl-
BaeMble RUKHUOOCnOpamu, Wi cmunocnopamu. CIOPOHOIIEHNUE Xa-
pakrepHo 1y nopsinka [[ukHuaransHeIX (aHaMOpQHBIE TPHOBI).

ITonoBoe pazmHoskeHue. [1o10BOM IpoLiecc — OJUH U3 IJIaBHBIX
MCXaHU3MOB NU3MCHYHBOCTU Y FpI/I6OB, B PE3YJIbTATC 4YE€TO IMOABJIAIOTCA
HOBbIe (hr3nonoruueckue pacel. CyIIHOCTD J1I000r0 HOIOBOIO IpoLecca
— CIMSHHUE COACP)KHMOIO IIBYX KJIETOK, B PE3yJbTaTe Yero BO3HUKAET
HOBBIM OpPraHu3M, MOJYYUBIINN HACIEACTBEHHBI MaTepuall OT 000UX
poauTenen.

B nonoBoM mporiecce pa3nuyaroT TpU OCHOBHBIE (Da3bl, MPOTEKa-
IolIye, MHOTJa O4YeHb OBICTPO OZIHA 3a JAPYrOH, a MHOT/A PacTITUBalo-
muecsa Ha IEpUO, OXBaTI)IBaIOHII/Iﬁ IMOYTHU BCIO KM3HbL JAaHHOI'O Opra-
HU3Ma:

®  naazmozamus — CIUSHUE OTIIOBCKON M MaTEPUHCKOM KIIETOK;
®  Kapuozamusa — CIUSIHUE A7Ep;
®  pedyKuuoHHoe OejieHue A0pa.

[TonoBoe pernpoayKTHBHOE pa3MHOXKEHHE HAONIOAaeTCs BO BCEX

rpymnnax HU3MIUX U BBICIINX TPUOOB, HO MIPOTEKAET OYE€Hb pa3HOOOPa3HO.

B mpocrefitielt ¢opme y Hu3MMX TPUOOB TOJOBON TpoIecC
MIPEeNICTaBICH u302amueli, TO €CTh CIUSHUEM [BYX OJMHAKOBBIX IIO
¢dbopme nranozamem (IOABMKHBIX TAMET), CXOAHBIX 110 BHEIIHEMY BH-
Iy ¢ 300criopaMu Oecrioyioro pa3MHOKEHHUs. B pesynbraTte Koomysnuu
00pasyeTcst TUKaApUOH — HOOGUICHAA NIAHO3U20mA, CHAOXKCHHAS KTY-
THKaMH.

Omna BHeapsieTCsl B TKAaHU PACTEHHUS, TEPAET )KTYTHUKH, CTaHOBHUTCS
HETOABMKHOM, 0/1€BACTCS TUIOTHOM 00O0JIOUKOM M MpeBpallaeTcs B MOo-
KOSIIIYIOCS CROPY-UUCHY.
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IIpu co3peBaHMH LMCTHI HNPOUCXOAMUT KapUOraMusi M BO3HUKAET
JUIJIOUAHOE sApo. BriocnencTsuu ocyiecTBISIETCS] €ro pelyKIIMOHHOE
JeficHHe, 3aTeM 00pa30BaBIIMECs TaljIOWAHBIC SApa AETATCS, BOZHUKA-
€T MHOTOSJIepHasl KJIETKa — 300CIOpaHruil. Bokpyr kaxmoro ramiounn-
HOTO si7jpa 000COOISIOTCS yYaCTKH (KOMOYKH) ITUTOILIa3MbI — Oy TyTIne
3o0o0cnopsl. IIpy monHOM co3peBaHuHM 000J0YKa 300CHOPAHIUS pa3pbl-
BaeTCs M MOABHKHBIE 300CTIOPHI BBIOpACHIBAIOTCA HApYKy. ONMUCaHHBIN
MIOJIOBOW TIporiecc HaOIrofaeTcs y HHU3IMINX TPUOOB, Pa3BHBAIOIINXCS
[IPEUMYIIECTBEHHO B PACTCHUAX B KAU€CTBE BHYTPHUKIIETOYHBIX Hapa3u-
TOB (B030ynuTeny YEPHON HOKKHU KaIyCThl U paka KapToderns)

Bonee cnoxubie hopMBbI TOJIOBOTO pa3MHOKCHUS — 002aMUs U 3u-
2ozamusn. [lpu ooramMuu Ha MULEIUM 3aKJIa[bIBAIOTCS PAa3IUYHBIE II0
(hopMe U CTPOCHUIO TTOJIOBBIE KIIETKH: KEHCKAS — 0020HUIL 1 MY>KCKasl —
anmepuouii. [locne cnusHAS UX COAEPKUMOTO, 00pazyeTcsi 0ocropa,
OKpY>K€HHAs TUIOTHON MHOTOCIIOIHON 000JI0YKO .

IIpu 3uroramun ciamMBaeTcsi CONEPKUMOE IBYX BHELIHE OAMHAKOBBIX
KJIETOK Pa3HOMOJbIX MUlleIreB. Ha MUy BIpacTaroT KOPOTKHE TH EI
— ompozu, B31yThIe KOHIBI KOTOPBIX 3aIl0JHEHBI NPOTOIUIA3MOIM CO MHO-
UMH sigpamMu. JT10 rameTanrud. OHU OTAENAIOTCS OT MHLENUS IEepero-
POAKAaMH, B MECTE COTIPUKOCHOBEHHS MX OOOJIOUKH PACTBOPSIOTCS U CO-
JepKkuMoe 00OMX KIIETOK cimBaercs. Bokpyr nukaproHa oOpazyercs
MHOTOCJI0IHasi 000/I04Ka, Takas KJIETKa HA3bIBACTCS 3uzocnopoil. llpu
MIPOPACTaHUH 3UTOCTIOPA AAET CIIOPAHTHI CO CIIOPAHTHOCTIOPAMH.

Hucmot, oocnopel u 3uzocnopsl — 3TO TIOKOSIIIIMECS CIIOPHI, TO-
KPBITBIE TOJICTON 00OJIOYKON M IpeAHA3HAUYEHHBIE JJIi COXPAHEHHs BU-
Jla TIpH HEOJIATONPUSTHBIX YCIOBUSIX. OHU XApakmepHvl 014 HU3ULUX
2pubos. VzydeHune moaoBoro mporecca y npeAcTaBUTeNIeH 3TOM TpyIIIbI
MPUBENIO K BAXKHOMY B OMOJIOTHYECKOM OTHOIIEHWH OTKPBITHIO TOJIA Y
rpuboB. B Hawane XX B. A. bekcnu ¢ cOTpyAHHKaMH TOKa3all, 4TO y
OOJIBIIMHCTBA BUJIOB MyKOPOBBIX TPUOOB HA MHIIENINH, BEIPAIICHHOM U3
OJTHOHM CIOpPBI, 3UTOTHI HEe 00pasyrorcs. JIMb npu BcTpede JABYX OIpe-
NeNEHHBIX MUIETNEB, OJMHAKOBBIX [0 BHEUIHEMY BHIy, Ha MECTE CO-
MPUKOCHOBEHHS TH( 3aKIIaJbIBalOTCS OpPTaHbl OIJIOAOTBOPEHUS, U B
pe3yJbTaTe CIMSHUS WX KIETOK 00pa3yroTcst 3UroThl. Tak Kak OIuiojio-
TBOpEHHE Y MYKOPOBBIX I'PHOOB HOCHT CTPOrO HM30TaMHBIA XapakTep
(KOITyIMpYIOT OpraHbl, OAMHAKOBBIE MO (OpPME M BEIMYMHE), HENb3s
pa3neSIuTh MULIETUH 10 Oy Ha MYXCKOW ¥ KEHCKHA. DTH pa3IHdus
0003HAYaIOT 3HAKAMH «+t» H «-», CaMO SBJICHHE pPa3iesbHOMOIOCTH
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Ha3bIBAIOT 2emepomaniusm (Pa3HbIid TAIIIOM - BETETATUBHOE TEJO IPU-
00B), a sIBIICHHE 00OETIONOCTH - 20Momanausm (OTUHAKOBBIN TaJIOM)

VY Belcmux rpu0OB (aCKOMHUIETOB W 0a3WAMOMHULETOB) MOJOBOE
BOCTIPOM3BEACHHUE 3aBepIuacTcsi JOPMHUPOBAHUEM ACKO8 WIH Oa3uouil.

AcKku — OCHOBHOM OpraH CIIOPOHOIICHUS oTnena AckoMukoTa. OHI
MIPEACTABISIIOT COOOM MEITKOBHUIAHBIC WM WHON (GopMbl 00pa3oBaHwMs,
BHYTPHU KOTOPBIX SHAOTEHHO (popMUpyroTcs ackocmopbl. OOBIYHO ack
COJICP)KUT BOceMb ackocrop. [1ooBo# mporiecc y acCKOMHIIETOB IPOTe-
KaeT B pa3HbIX (popMax. Y HU3KOOPTraHU30BaHHKBIX TPHOOB ATOTO KJlacca
OH COCTOHT M3 CJIUSHHS JABYX KJIETOK BEr€TaTHBHOTO TaIIOMTHOTO MU-
LEJUsl, Y OCTAIBHBIX aCKOMHUIETOB TOJIOBOH MPOIECC OCYIICCTBIISIETCS
MyTEM TIEPEUBAHHS COJEPIKUMOTO MYXKCKON KJIETKH — aHTCPHIMS B
KEHCKYIO — aCKOTOH.

ACKH Y Pa3HBIX IPYII aCKOMHUIIETOB UMEIOT Pa3IMIHYI0 (GOpMy U MO-
IyT (POPMHUPOBATHECS I HEMOCPEJCTBEHHO HA MUIICIHU, WITH B OCOOBIX
TIOIOBBIX Tenax. [[1ooBbIe Tela aCKOMUIIETOB Pa3HOOOpasHbI 1Mo GhopMe 1
CTPOEHUIO. PaznnyaroT cieayroiue TUIIbI I0A0BBIX TEL.

Kneiicmomeyuu, Wi Kneiicmoxkapnuu — OKpyriibie, COBEPIICHHO
3aKPBIThIC TUIOJIOBBIC TEJa, BHYTPU KOTOPBIX HAXOIATCS 4CKH C acKoc-
MOpaMH.

Ilepumeyuu — TONYy3aMKHYTHIC TUIOJIOBBIC TeJa INAPOBHIHON,
IPYLICBUIHON WM UHOU (DOPMBI C Y3KMM OTBEPCTHEM Ha BEPIIMHE JJIS
BBIX0/Ia aCKOB M aCKOCTIOP.

Anomeyuu — OTKpBITHIE OIIO/IIIE00pa3HBIE TUIOIOBBIE TENa, JUCKO-
BUJIHOM WJIM MHOW (OPMBI, HA BHYTPEHHEH MOBEPXHOCTH KOTOPBIX IIIHU-
POKHM CJIOEM DACIONAraloTCsl acKu IUIUHIpUYecKkoit ¢dopmbl. Kiei-
CTOTEILIMH, TIEPUTEIINU U aTIOTEIIUH — HACTOSINE TJIOAO0BBIE TeIa.

Acku MOTYT 00pa30BBIBATHCS TAKKE B OCOOBIX IMOJIOCTSIX — JIOKY-
jaax, (HOPMHUPYIOUIMXCS B MHICATBLHBIX CTPOMAax Ha3bIBAEMBIX @CKO-
cmpomamu, WM ncegoomeyusmu. Y HEKOTOPHIX aCKOMHIIETOB TEpH-
TEIUH, TMCEBAOTCHNU M allOTCHHUU IIOTPYKCHBI B CTPpOMY, HNPEIACTABIIA-
I011yI0 c000i1 6osiee mim MeHee 00BEMUCTOE CIUIETEHHE TU( MHULIEIHSI.

3ananue 6. OnpeneauTsh CNOPbI MOJOBOT0 Pa3MHOKEHUSI M TH-
NbI MJIO0BBIX TeJl HA PHCYHKe.
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Puc. 20. Crnopsl nonoBoro pa3- TwuIBI IITOMOBBIX TET: a — ,
MHOKEHHUS. a — , 0- ,B— ,

0- T-

[Tonooii mpornecc y 6a3uIMOMHUIIETOB NPUBOJUT K 0Opa30BaHUIO
oasuouit. bazuoua npencrasnser coboil Teno OyNaBOBHIHON WM IH-
JMHIPUYECKON (DOPMBI, Ha MOBEPXHOCTH KOTOPOro (GopmupyroTcs Oa-
3UIMOCTIOPBL: Yallle BCEro MX 4eThlpe. ba3uanu pacronararorcst Ha JH-

Puc. 21. Tumnb! 6a3uauii y 6a3uIMOMHIIETOB

Pa3BuTre nx HaYMHAETCS TOCHE CIUSIHNAS B KOHEYHOM KIIETKE TH(BI
TAaKOro MHULEIHs — ABYX sjep. OO0pa3oBaBIIMecs B pe3ysbTaTe KOIMYJIsi-
MU SIPO TMPOXOANUT PEAYKIMOHHOE M MUTOTUYECKOE JIETICHHs, BO Bpe-
Ms KOTOPBIX OOpa3yrOTCsl YeThIpe TAIUIOMIHBIX S/pa, MEPEXOMAIIie B
Oasuauocnopsl. B nukie passutus 6a3uauaibHbIX TPHOOB Mpeodiaanaet
JTUKapUO(QUTHBIA MULIETHH.
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B mpomnecce cBoero pa3BuTHs rpruOBI 00pa3ylOT HECKOIBKO TeHepa-
i 6ecriosoro pasMHOXKEHHS; OMH pa3 B TEUEHHE Troja HalmomaeTcs
MOJIOBOE CIIOPOHOILICHUE.

Hukaom pa3BuTus y rpub0B Ha3bIBAIOT MOCIEIOBATENBHOE MPO-
XOKIECHHE UMH B TEUCHHE JKU3HH PA3TMYHBIX CTaIUH U CIIOPOHOIICHUIA.
Ha passpIx sTamax MHIWBUAYAIBHOTO pa3BUTHA (OHTOTeHe3a) rpHOOB
o0pasyroTcs paznuuHble Qopmbl criopoHomieHus. Hanbornee mpocrtoit
IIUKJI Pa3BUTHSA, COCTOSAIIMKI W3 4YepeloBaHHs OECIOJIOr0 M IOJIOBOTO
CIIOPOHOIICHHSI, XapaKTepeH Ui OOMHUIIETOB M 3UroMuieroB. Camblid
CIIOKHBIM IMKJ Pa3BUTHA Y PKABUYHHBIX TPHOOB, OH COCTOMUT U3 TISITH
craguii criopoHomeHns. CrocoOHOCTh OAHOTO Tpuba 0Opa3OBHIBATH
CIIOPOHOIICHHE Pa3HbIX TUIIOB HA3bIBAIOT HJ1€OMOPPUIMOM.

WzmeHunBOCTH TPUOOB B MOP(QOIOTHH, OUOIOTHH TIOA BIHUSHUEM
OKpy’Karolei cpebl Ha3bIBAIOT HOJAUMOPPUIMOM.

B 3aBucHMOCTH OT TOTO, Ha CKOJIBKMX MHUTAIONINX PACTEHHAX IPO-
XOJIUT UK Pa3BUTHA I'PUOOB, UX ACTAT HA 0OHOX03AUHbIE U PA3HOXO-
3atinble. O0HOX03ATIHbIE 2pUdBL - OTO T€, Y KOTOPHIX MOJHBIN ITUKI pa3-
BUTHS TIPOXOJIUT TOJIBGKO HA OJHOM BHJIE NMMUTAIOIIETO pacTeHUs (My4HH-
CTOPOCSIHBIE, IEPOHOCTIOPOBEIE TPHOBI).

Paznoxo3zaiinsle 2puodbl OCYIIECCTBISIOT TOMHBIN UK Pa3BUTHS HA
Pa3JINYHBIX, CUCTEMATHYECKH YNAJNEHHBIX APYT OT JApyra BHJIax IUTa-
IOIINX pacTeHHH (cTebieBast pkaBuMHa 3J1aKOB, PKaBUMHA TOPOXaA).

Cucmemamuxa zpudog, T0 €CTh pasfiejeHUe NMpeJICTaBUTENCH Hap-
CTBa Ha OTACJIbI, KJIACChI, IIOPAAKH, CeMeﬁCTBa, POAbI 1 BUBI, OCHOBaHAa
Ha MOP(}OJIOTUYECKUX, OHOIOTUUECKUX, (PU3HOIOTNUECKUX, IUTOJIOTHYE-
CKHX ¥ IDYTHX OCOOCHHOCTSIX MX OPraHU3MOB. B OCHOBE ee cToHT BUI.

B Hactosiiee BpeMs B cHCTEMaTHKe OOJIBIIOE 3HAUCHHUE YIIENSICTCSI
oco6eHHOCTSIM cTpyKTyphl JIHK oThaenbHpIX OpraHu3MoB M TPYII, YTO
NPUBEJIO K 3HAYUTEIEHBIM U3MEHEHHSAM B CHCTEMax IpHOOB M rpudoIio-
TOOHBIX OPTaHU3MOB

Omnpenenenne CUCTEMATHIECKOTO TOJ0KEHUS BO30YAUTENST — 00s-
3aTeJIbHBIA dTan B JUarHOCTHKE OOJIE3HH, OHO CHOCOOCTBYET 0OOCHO-
BaHHOMY MOJXOXy K BBIOOpY 3alIMTHBIX MEponpusTHii B 60prde ¢ 60-
JIE3HBIO.

duronaroreHHble rpUObI MO0 COBPEMEHHOW CHUCTEMAaTHKE OTHOCST
HE K OJJHOMY, Kak ObLIO paHee, a K TPeM LIapCTBaM >KUBBIX OPIraHH3MOB, a
HUMEHHO: CJIM3eBHKH (mceBaorpudbi) u3 oraena Plasmodiophoromy-
cota - k napcrBy Protozoa (IIpocreiitue); Bogopoc/iu (mceBaorpudbI)
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u3 otnesia Oomycota - k napery Chromista (Xpomucra), a HacTosi-
mue rpudbl 00beTUHEHBI B apcTBO EUMycota.

[lo coBpemeHHOW KiacCU(UKAIMM HACTOSIIUE TPUOBI OTHOCAT K
napcty I'puobr — Fungi, wim Mycota, u nensr na 4 oraena: Xurpu-
auomukota - Chytridiomycota, 3uromukora - Zygomycota, Ackomu-
Kxota - Ascomycota, Basuauomuxora - Basidiomycota. Croza ke oTHO-
cat anamopdgusie rpudbl - Anamorpha fungi (Deuteromycota), moso-
Bas cramus — TejaeoMopda — HEW3BECTHA. DTU TPHOBI MPOXOIAT BECh
JKU3HEHHBI UK B OSCIIOJION cTaaud, HazbiBaeMoi aHamopdoil. Panee
WX OTHOCWJIM K HECOBEPIIEHHBIM IPU0aM — JIeiiTepOMHIIETAM.

Otnea Plasmodiophoromycota

Cnu3eBUKH — CPaBHUTEIEHO HEOOIBIION OTAeN TpuOOB ¢ Hanboee
IIPUMUTUBHOM OpraHu3anueil. BereraTuBHOE TENO CIM3EBUKOB — ILIA3-
MOHHﬁ, TO €CTb TOJBIM KOMOYEK OUTOILIa3MBbI C OOJIBIIIUM KOJINYECTBOM
saep. becnonoe pasMHOXXKEHHE MHUKCOMHIIETOB OCYILECTBISIETCS 300C-
nopamu. I1os10Bo# mpouecec — U30ramMusi — CIAUSTHUE PA3HOIOJBIX TaIljIo-
HIHBIX 300CTIOp ¢ 00pa30BaHUEM IUILIOMJHOTO aMeOoHIa.

BonbmMHCTBO CM3EBUKOB — campouThl — MUTAIOTCS Ha pacTu-
TEeJIBHBIX ocTaTKax. OIHaKO €CTh U MapasuThbl — (PUTOMATOTCHHBIE BUADI,
oTHocsmecs Kk otneny [TnasmonnodopoMuneTs.

[IpencraButenu otaena — oOJIMIraTHBIE BHYTPUKJIETOYHbIE Napa3u-
Thl, 3a00JIEBaHNE MPOSBIISIETCS] HA PACTEHUH B Buje omyxoneid. Haubo-
Jiee BpeJOHOCHBI jBa Buja: Plasmodiophora brassicac — Bo30yauTesn
KWJIBI KaIyCThl B Spongospora subterranea — Bo30yauTesb MOPOIINCTOM
napum kKaprodens. Llukn pasBuThs mapasuTa KWibl KamycThl OCY-
LIECTBIISETCS B KOPHEBBIX BOJIOCKAX, B TIOYBE U B KJIETKaX KOPHSL.
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Plasmodiophora brassicae

(J+#°3anaune. [IpuBecTH MUCHLMEHHOE ONMMCAHHE HH(EKINOH-
Horo mukJia pa3sutus Plasmodiophora brassicae na pucynke

67



Otaen Oomycota

BereratuBHoe Tei10 rpuOOB MPENCTABICHO XOPOILIO Pa3BUTHIM
HEKJIeTOuHbIM MunenueM. I1og0Boi mpouecc NpoxXoauT MO THILy Oora-
MHUH — CIHSHUE MOP(OIOTHYECKH Pa3IUYHbIX MOJOBBIX KIETOK (0Oro-
HUS ¥ aHTEepHUIUs) ¢ 00pa30BaHUEM OOCIIOp, peAHA3HAUYEHHBIX IS CO-
XpaHeHus Tpubda B 3uMHUI niepuof. [lpu mpopacTtanum oocmopsl oopa-
3YIOT OpraHbl 0ecHojoro pasMHOXKEHUs, Yalle BCETO 300CIOPaHTUH C
300cmopaMy. 300CIIOpPbl UMEIOT JBa JKIT'yTHKA. becronoe pazMHokeHue
OCYILECTBIISIETCS 300CTIOPaMH M KOHUISIMH — 300CIIOPAHT Uil IpopacTaet
10 THITy KOHUJIUHM B MULIEIHAIbHBIH POCTOK.

B kiacce OoMHuIIETHI BBIICISIIOT MSITh MOPAIKOB. B OCHOBY jeie-
HUS TIOJIOKEHBI OCOOEHHOCTU CTPOEHUSI MHLENUS, 300CIIOPAaHTHEB U
oocrniop. Bo30ymurenu Oone3Hell pacTeHWi MPENCTaBICHBI B ABYX IIO-
paakax: [leponocriopossie (Peronosporales) u CanposeraueBsie (Sapro-
legniales). TIpencraBurenem mopsiika CanpojieTHUEBbIE SBISCTCS BO3-
OyauTtens KopHeena caxapHoi cBekibl (Aphanomyces cochlioides). 3o
(dakynbTaTUBHBIN Mapa3uT, OOUTAIOMIMK B MOYBE, MOPAKACT MPEHMY-
IIECTBEHHO OCJa0JICHHbIE BCXOMABI CaxapHOW CBeki bl [lpeacraBurenn
nopsiaka IlepoHOCIOpOBBIE UMEIOT XOPOLIO Pa3BUTHIA HEKIETOUHBIN
muuenui. B nopsnok IleponocnopoBeie BXOOUT Tpu cemeiicTBa: Ilutu-
eBble, [lepoHocriopoBbie U ABOYroBbIE, BUJIBI KOTOPHIX Pa3iu4aioTCs
o MOp(OJOrHYECKMM OCOOEHHOCTSIM, CTENEHHM Mapa3suTHYECKOH akx-
TUBHOCTH M XapaKTepy BbI3bIBAEMOI UMH 0OJIe3HEH.

[IpencraButenem mnopsinka IlepoHocnopoBbie sBisSeTCS TpHO
Phytofhtora infestans, mopasaromuit kaprodeis, TOMaThl 1 HEKOTOPBIE
JpyTHUE MaclCHOBBIE.
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(1+#°3anaune. [IpuBecTH NMUCHbMEHHOE OMHMCAHHE HH(EKINOH-
Horo mukJia pa3Butus Phytofhtora infestans na pucynke 23.

HapcrBo Eumycota - I'puosl — Fungi, mam Mycota,

OCHOBOH BEreTaTMBHOTIO Tela 3TUX TI'PUOOB SIBJISIETCS MULENUI,
MPECTaBISIIONNI cO00M CHCTEMY TOHKHX BETBSIIMXCS TH(], Haxoms-
IIMXCS Ha MOBEPXHOCTH cybcTpara wiu BHyTpu ero. [lompasgenenue
rpuOOB Ha KJIaCcChl OCHOBAHO Ha KOMIUIEKCE IPU3HAKOB, TJIaBHBIM 00pa-
30M XapakTepa pa3BUTHS CIOP MOJIOBOTO PA3MHOKEHHSI, TUTIOB TI0JIOBO-
ro Iporecca u 0ecroyoro pa3MHOXKEHUs], KOJIMUECTBA U CTPOCHHUS KIY-
TUKOB y TpHOOB, UMEIOLINX B LIMKJIE Pa3BUTHS 300CHOPHI, COCTABA IO-
JIMCaxapyui0B KIETOUYHBIX CTEHOK.
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Otaen Xutpuaunomukora - Chytridiomycota

BereratuBHOE TEIIO pa3BUTO CJIa00, MIPEICTABICHO OTHON KICTKOM
(masMoameM) WM 3a4aTOYHBIM MUIIeTUEM (pu3omuiienrem). becronoe
Pa3MHOKEHHE OCYIIECTBIISIETCS 300CIOPaMU € OJHUM KTYTHKOM. B pe-
3yJlbTaTe MOJIOBOTO Tporecca (M30TaMHH) OOpa3yeTcsl MOKOAIIasICs
CIopa — ITUCTa, IMMOKPBITasl TOJICTOW 000oukoi. Ilocie meproaa mokost
LUCTa MPOPACTaET KaK 300CHOpaHruid. B cocTaB Kiacca BXOIUT TPH IO-
psnka, (pUTOMATOTEHHBIE BUIBl B OCHOBHOM TIPEACTABICHBI B TIOPSAKE
Xurpunuessie (Chytridiales). Baneiimme mpeactaBuTenn mopsaka
XuTpuIueBbie: BO30YIUTENh YEPHOW HOXKKH KaIllyCTHOW paccalbl
(Olpidium brassicae) u Bo3Oymutens paka kaptodens (Synchytrium
endobioticum).
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Puc. 24. buonornueckuit u *HPEKIINOHHBIN IUKITBI PAa3BUTHS
Synchytrium endobioticum

(J+°3ananne. IlpuBecTH NMUCHbMEHHOE ONMMCAHHE OHOJIOrHYe-

CKOro  MH(pEKINOHHOT0 IMKIAa pa3BuTusa  Synchytrium endobioti-
CUM Ha pucyHKe 24,

70



OTtaea 3uromukora - Zygomycota

[loutn Bce mpeacTaBUTENN JAHHOTO OT/AENAa BEAyT HA3eMHBIA 00-
pa3 Ku3HU. 3UTOMUIETHI UMEIOT XOPOIIO Pa3BUTHIA MHOTOSICPHBIN
HECENTHUPOBaHHBIM Muuennii. becnomoe pasMHOXKEHHE Yy HHX OCY-
IIECTBISETCS HEMOJBI)KHBIMHU CIOPaMH, Pa3BUBAIOIIUMUCS BHYTPH
CHopaHTHeB (CHOPAHTHOCIIOPHI) WM AIK30T€HHO Ha KOHHIUEHOCIAX
(xoHHITUN).

st pencraBuTeNel TAHHOTO OTHAEIA XapaKTepEeH CBOCOOpPa3HBIN
MIOJIOBOW TIporiecc — 3uroramusi. [Ipu 3uroramum CIIMBaeTCsl CONEPIKU-
MO€ JBYX KIIETOK, He MU(PQPEPEeHIIMPOBAHHBIX HA TaMEThl. Y TOMOTAll-
JIMYHBIX BUI0B 06T)€ILI/IH$IIOTC$I KIJIIETKH OJHOI'0O W TOIr0 X€ MUICIIHUA, Y
TeTepOTAIUTHYHBIX — Pa3HBIX MUIlenueB. [lociie clusHUs KIIETOK pa3BU-
BaETCsl MOKOSIIIASCS 3UTOCIIOPa, IIPH MPOPACTAHUN KOTOPOM 00pazyeTcs
ruda co CropaHrueM Ha KOHIIE.

Ornen 3uromukora BriIrodaer Oonee S00 BUIOB, OTHOCSIIUXCI K
JIBYM KjaccaMm: 3uroMuuersl U Tpuxomuiersl. B ocHOBHOM 3TO mou-
BCHHBIC CaHpOTPO(i)BI, B MCHBIICM KOJHNYECCTBEC — IMapasUTbl HACCKOMBIX
U ApyTUX OECTIO3BOHOYHBIX, TPHOOB, BBICIIUX PACTCHHH, TETNIOKPOBHBIX
YKUBOTHBIX M YEJIOBEKA.

Cpenu MopsIKOB Kiiacca 3UTOMHUIIETOB HanOojee U3BeCTHHI MyKo-
poBbIe U DHTOMO(TOPOBBIE.

Otaea AckomMukoTa - Ascomycota

Jnst cymMuaThIX TPHOOB XapaKTepeH MHOTOKIETOYHBIA MHUIEIUH.
OcHOBHOI npU3HaK TPHOOB 3TOTO Kiacca — HOpPMUPOBAHUE B PE3yJIbTa-
T€ MOJIOBOTO Ipoliecca acKoB ¢ ackocnopamu. becnonoe pazMHOKeHHUE
OCYIIECTBJISIETCA MPU MOMOIIM KOHHJIUHM, OHO CIY’KUT ISl MacCOBOTO
paccenenusi ackoMuieToB. OTaen ACKOMHKOTA IMOJPa3AesioT Ha Clie-
OyIoIKe Kiaccel: ApxeackomuueTsl, |emuackomuuersl (I'omocymua-
ThIe), Dyackomunetsl (Hactosmme cymuatsie wiu Ilmomocymuatsie),
JloxynoackoMIIETHI.

Apxeackomuyemut. O0beTUHEHBI TPUOBI, Y KOTOPBIX IUIOAOBBIE Te-
J1a OTCYTCTBYIOT: aCKH (POPMHUPYIOTCSI HETIOCPEICTBEHHO HA MULICIIUH U3
3UroThl 0e3 00pa3oBaHusi acKoreHHbIX THQ. [0 pa3HbIM UCTOYHHKAM,
KJIacC BKJIFOYAeT OT 2 10 5 mopsaakoB. CoAepKUT 4acTb BUIOB, paHee
OoTHOCHBIINXCA K Kiaccy ['omocymuarsie — ['emmuackomunersl. ['puObt
JAHHOTO KJIacca BBI3BIBAIOT 00pA30BaHHE «KAapPMAIKW» CIHB M JPYTHE
3abo0seBaHusl.
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Oyackomuyemot. (Hacmoswue cymuamule unu Ilnooocymuamuole).
JInist muKiia pa3BUTHS 3THX TPUOOB XapaKTepHO 00pa30BaHUE TUIOIOBBIX
TN ¢ acKaMu M KOHMJMAbHOE CIIOpOHOIIEHHe. Y TpHOOB 3TOTO Kiacca
pa3IUYaOT TPU THUIA HACTOSIIUX TUIOAOBBIX TEJ: KICUCTOTEIUH, epH-
teruii n anorerwii. [IpencraBurenem sisiercst Bo3Oyautens Claviceps
purpurea, BEI3bIBAIOIINHN CIIOPBIHBIO XJICOHBIX M JUKOPACTYIIHUX 3JIaKOB.

Jloxynoackomuyemsi. B 1iuKIIe pa3BUTHS 3TUX I'PUOOB XapaKTEPHO
00pa3oBaHHE aCKOB HE B HACTOSANIMX IUIOJOBBIX TelaX, & B 0COOBIX IMO-
nocTsiX (JIOKyJnax) MUIICATBbHBIX CTPOM, KOTOPBIC MONYYWIIH Ha3BaHUE
ACKOCTPOMBI WK TiceBAoTenmu. [IpencraBuTenem sBiseTcs napima sio-
JIOHH U TPYIIIH.

(J#°3ananne. IlpuBecTH MUCbMEHHOE ONMMCAHHE OHOJIOrHYe-
ckoro U uH(pexkuuonnoro nukia passurust  Claviceps purpurea na
pucyHke 25.
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Ortaea bazuanomukora — Basidiomycota

XapaktepHasi 0cOOEHHOCTh TPUOOB ATOTO OTOOpA30BaHUE 03U
¢ 6a3uAMOCTIOpaMu B pe3yJIbTaTe MOJIOBOTO mpotecca. [1o0BbIX OpraHoB
y GasumuoMuIieToB He oOpasyercs. [loroBoi mporiecc OCyIecTBIsIeTCs
MyTEeM CIHSHUS JABYX KIJIETOK TaIUIOMHOTO MHUIETIHS, BEIPACTAIOIIETO W3
0a3uIOCTIOP WK MPU KOMYJISIMK CaMUX 0a3uanoCIIop.

Otaen basuamommkoTa mmoapasmeiseTcss Ha TpU Kiacca: basm-
TUOMUIIETHI, Y CTHIISITHHOMUIIETHI, Y pEIMHUOMHUIIETHI.

Kiacc bazuanoMuneTsl AeanTcs Ha 2 MOAKIIacca.

1. Ilooknacc I'omobaszuouomuyemoi. ITOT MOIKIACC O0BEIUHSICT
rpuOBl C OTHOKIIETOYHOW (HepasneneHHOW) Oazuaueil OynaBOBHIHOM
Wi nunuHaApudeckoi popmel. [lo xapakTepy pacronoxeHus: 0a3uauii
TIOAKJIACC JIETISAT Ha MOPSAOK U TPYIIIBI MOPSAKOB.

2. llooknacc I'emepobasuouomuyemsi. 1'prdbl momaknacca ['erepoda-
3UAMOMHUIETHI  WMEIOT  CIOKHYH0 ~ MHOTOKIETOUHYIO  0a3uauio-
rerepobazuanio, quddepeHIMPOBaHHYIO Ha JIBE YaCTH: HIKHIOK PaCIIH-
PEHHYIO — TUNIO0a3MINIO M BEPXHIO — AMH0a3uAnI0. boNbIMHCTBO TpH-
00B — canpoduThl, pa3BUBAIOIINECS HA THHIOMIEH npeBecuHe. OTnensHbIe
BUIBI BBI3BIBAIOT BOMIIOUHYIO WM KPacHYIO THWIb, THWJIH CaXapHOU CBEK-
JIbl, MOPKOBH U JIPYT'HX OBOLIEH.

Knace YcerunsaruHoMuneTsl BKIOYAET 2-7 MOPAIKOB, U3 KOTOPBIX
Haubosee BaxeH Mmopsaok [ oJoBHEBbIE.

I'pu6 xiacca YpeauHUOMHUIETHI UMEIOT Pa3/ieiEHHbIC TIePEeropo/i-
Kamu Oa3HuH, KOTOPHIE BBIPACTAIOT M3 TOJCTOCTEHHOW MOKOSIIEHCS
KIIETKH — TeTUOCIIOpHL. [ITOIOBBIX Ten y HUX HeT. Y peAMHUOMHUIIETH —
Mapa3uThl HACEKOMBIX W pacTeHud. VX pasnensroT Ha JABa mopsaka —
Cento0a3uualibHbie, BHJIBI KOTOPOIrO MapasUTHPYIOT HA IUTOBKAaX,
P>xaBunHHEIE, IPEACTABUTENN KOTOPOTO SBISIFOTCS] OOJIMTaTHBIME Tapa-
3UTaMH BBICIIUX PACTCHHM, BBI3bIBAs, K MPUMEPY JIMHEHHYIO, UM CTEO-
JIEBYIO PKaBUMHY 371aKOB.
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Puccinia graminis

(J#°3ananune. IpuBecTH NMUCHLMEHHOE ONMMCAHHE OHOJIOTHYe-

CKOro M WH(]EKIIMOHHOT0 NUKJIa pa3BuTHs Puccinia graminis va pm-
CyHKe 27.
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Anamopdusie rpudsl - Anamorpha fungi (Deuteromycota)

Anamop¢Hbie TprObI 00BETUHSIOT TPUOBI C MHOTOKJIECTOYHBIM MHU-
LeJINeM, Pa3MHOXAIOIIUECsS TOJBKO OECTONBIM IyTeM — KOHUAWSMHU.
J1s MHOTHX BHUJIOB J€HTEPOMHUIIETOB YCTAHOBIIEHBI COBEPIICHHBIE CTa-
mun (cymuaTast U pexxe OasuamanbHast). KoHMauaneHas cTafusl y HHAX
OCHOBHas, a TIOJIOBOE CIIOPOHOIICHUE BCTPEYAETCS PEAKO UM HE UMEET
CYIIECTBEHHOTO 3HAYEHHS B PA3BUTHU TpHOa.

Munemuit y AHaMOp(HBIX TPHOOB OYEHHh YaCTO TETEPOKAPUOTH-
YeH, TaK KaK COJIEPKUT TeHETHYECKH pasziIMuHble sipa. Y HEMHOTHUX
MpeacTaBuTeNel Kiacca KOHUAWANBHOE CIIOPOHOIIEHHE OTCYTCTBYET.
Taxxke TpuOBI 4yacTo 00pa3yrOT CKIEPOIMH, a HWHOTJA BCTPEYAIOTCS
TOJIBKO B BHJIE MULIENHEB (CTEpUIIbHBIE MULIENINH). B ocHOBY cucreMa-
TUKH AHaMOP(HBIX TPHOOB TOJI0KEHO pa3HOOOPa3HOE CTPOSHHE KOHU-
JUAITEHOTO CIIOPOHOIICHHUS.

JHonroe Bpemst HarOoIee pacpocTpaHEHHON ObliTa KiiaccurKanus
IT.A. Cakkapno. CoritacHo 3ToM Kiaccupukanuu kiace [eiirepomurie-
THI BKJIFOYaeT 4 mopsnaka: ['mdomuners, Menankoranansable, Chepor-
cumanbHble 1 Munienuanbable, nin CTepuibHbIE MUTISITHH.

B Hacrosimee Bpemsi coBpeMeHHas cucTeMa aHaMOp(GHBIX (Heco-
BEpIIIEHHBIX) TPUOOB BKIItoYaeT 3 kiacca: [ ' npomuiieTsl, ArOHOMUIICTHI
(Crepunbable Mumnenun) u LlenoMutieTsr.

Hlopsaook T'ugpomuyemovr n3 kiaacca I'mpomuneroB od6beTUHSIET
BHJIBI C OJUHOYHBIMU KOHHJIMEHOCIIAMH, COOpaHHBIMU B ITy4KH (KOpe-
MUH) WK B TIOMYIMIEYKH (crioponoxuu). KoHuanm — ofHOKIIETOUHBIE U
MHOTOKJICTOYHBIE, C TOIMEPEUYHBIMU M TIPOJOJIBHBEIMHU TEPETOPOIKAMH,
OBaJIbHBIC, HUTEBUIHbIC U UHON (hopmbl. KoHMIUEHOCIBI THOO pacio-
JIO’)KEHBI Ha SK30T€HHOM MUIIEITNH, IN0O0 BBIXOAST HA MIOBEPXHOCTH CyO-
CTpaTa 4epe3 yCThIla WM Pa3pbiBbl MOKPOBHBIX TKaHel. K rudomurre-
TaM OTHOCHTCS 0OJIBIIIOE YMCIIO (PUTOMATONCHHBIX BUJIOB, BBI3bIBAIOIINX
00JIe3HN MHOTHX CEJIbCKOXO03SMCTBEHHBIX KYIBTYP.

Hopaook Menankonuansnusle u3 xkiacca LleqsomuueroB. Y rpu-
00B 3TOro mopsaKa KOHHUIUEHOCUBI COOpaHbl BMECTE Ha OCHOBAaHHH,
KOTOpOe MMeeT BuA Oyropka, MOAYIIECYKH WM JUCKa. Takoe CropoHO-
IIEHWE HAa3bIBAIOT JIO)KEM. Takod TUI CHOPOHONIEHUS OMNPENEIIIeT Xa-
paxTep HpOsIBICHUs 3a001eBaHusI — 00pa3oBaHME S3BbI HAa MOBEPXHOCTH
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MOPaXXEHHOTO OpraHa. MelaHKOHUEBBIE BBI3bIBAIOT MATHUCTOCTH M aH-
TpakHO3bl. [Ipn aHTpakHO3e 00pa3yroTcs TIIyOOKHE SI3BBI Ha ILIONAX,
BETBSIX U CTEOIISIX.

Hlopsaook Cegeponcuoanvuvie unu Iluknuouansuvie U3 Kiacca
LesioMueTOB 00BETUHEHBI HECOBEPIICHHBIC TPHOBI, Y KOTOPBIX KO-
HUJIMU 00pa3yroTcs B MUKHUAAX. KOHUINU B MUKHUIAX OOBIYHO MOTpPY-
KEHbI B CIM3b M BBIXOJAIT HA TOBEPXHOCTH MpH ee HaOyxaHuu. Cumi-
TOMBI MTOPAKEHUSI STUMU TPUOAMU — TISITHUCTOCTH, HEKPO3bl, YCHIXaHUE.
OO6mmit mpu3HaK 3a00JIeBaHMs — 00pa30BaHKME HA MMOPAKEHHBIX JACTIX
pacTeHHii MHOTOYMCICHHBIX MUKHHUI BO30yIuTens B BHAE OyrOopKOB
WIM YepHBIX TOYeK. Y rpuOOB cemelcTBa c(EpOICHAHbIC MUKHHIIBI
TEMHOOKpAIIICHHBIC, IAPOBUIHBIC, KECTKHE, KOXKHUCThIC, C YCTHUIEM
WJIM 3aMKHYTBIC, CBOOOIHBIC WIIH TIOTPYKEHHBIC B CyOCTpAaT.

Y rpuboB poja cenTopus KOHHIUM MHOTOKJICTOYHBIC, HUTCBUJI-
HbIC, IWIMHIPUICCKUAE, OKpallcHHbIC. BOJIe3HU, BBI3BIBAEMBIC HMH,
Ha3bIBAIOT cenTopro3aMu. CenTopuo3bl 3TaKOB MPOSIBISIOTCS B BUJIC
CBCTJIO-KOPHUYHECBLIX WJIA 6yp])IX IIATCH Ha JHUCTHAX, JIUCTOBBIX BJjiara-
JIUIAX, WHOT/IA KOJOCKOBBIX Yemyikax. [Ipi CHIILHOM MOpaKeHUH JIU-
CThsI 3aCHIXAIOT, a 3EpHA CTAHOBATCS MIYIUIBIMH WA COBCEM HE Pa3BH-
BatoTcs. Hanbosee BpeaoHOCHBI BO3OYAUTENN CENTOPHO3a IMIICHUIIBI H
CEeNnTopr03a TOMATOB.
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(14 3ananune. IpuBecTH MHCHMEHHOE ONMHCAHHE OMOJIOrHYeE-
CKOro M HMH(EKUHOHHOr0 HUKJIOB pa3BuTHsl poxa Septoria na pu-
cyHke 28.

Knace AroHomMuueTsl BKJIIOYaeT TIpUObI, KOTOPBIE HE 00pa3yroT
CIIOPOHOIIIEHUS. B IMKIe WX pa3BUTHA MMEIOTCA TOJBKO MHLEIMH H
CKJIEPOLMH, IO3TOMY TaKHe TrpuObl Ha3biBaloT Takke CTepuibHbIE
MuLeJanu. 3a001eBaHUs PACTEHUH MIPOSBIIAIOTCS B BUAE MIATHUCTOCTEH,
rHWIeH u yBsganus. OOumumii npu3Hak Oose3Hel — MosiBICHUE Ha Mopa-
JKEHHBIX 4acTsIX PACTEHUH CKIEPOLUEB.

CucreMaTika TOpsJKa OCHOBaHa Ha MOPQOJOTHH MHIEIHS U
ckaeponues. [opsaok BKIIOUAET [1Ba poja: CKIEPOLMYM U PU3OKTOHUS.

Munenuii y rpuboB poJia CKIEPOIIYM XOPOIIO pa3BUT, OOBIYHO OH
OembIii, CKIepoNnn — MEJKHE, OKpyTJibie. Buabl npenctaBieHsl Bo30Y-
JUTEISIMA THHJIEM pacTUTEIbHBIX TKAaHEW: KOPHEMJIOAOB CaxapHOH
CBEKIIBI, CTE0JIEH KyKypY3bl, TOJCOTHEYHUKA U APYTHX PACTEHUH.

Jns rpuboB poja pPU3OKTOHHUS XapakTepeH TEMHOOKpAIIEHHBINH
MULENTUH U TEMHBIE HEeNpaBWJILHON (QopMbl ckiepouun. Haubombeit
BPEIOHOCHOCThIO 00iamaer R. solani — Bo3OyauTens u€pHOil mapum
Katodens, THWIA BCXOJOB CaXxapHOW CBEKIBI, XJIOMYaTHUKA, TOMAaTa U
JOPYTUX KYJIbTYPHBIX U IUKOPACTYIINX PACTEHUH.
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