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CAPCYXAH
WHu nactypu ycnyOu a3 6apou JOHUIIUYEHU 1TybOan paHxou Tabuu paBusiu
Oouosnorus Oapou OMYXTaHM TacHU(GOTH DPACTAHMXOM Japadad MOEH Oaxmuia
mrygaact. Jactyp ycnyou gap uymxypusT O6apou Tall€p HaMymaHW Kaapxo, 00
acocH JacTypu MWUIMH Oyna, a3 yumxatud xaum, mMasmyH 2010-con gap paBusiu
ounonorua-5420100 Tacauk myma 6a Tamabu macTypw yciyOM XOHHII MYBO(DHK

Tanép KapJa LIy1aacT.



Xap K MaB3y Jap acoCH MaTepHAIXOU MaxauiM Tau€p kapaa mypnaacrt. ba
XaMUH TapuK 00 HaBOATUU SBOJIOTLHUSM PACTAHUXO PUOS Kap/a Ba IUTapryHUXOU
¢danum cucremaruka O0a wuHOOAT TUpudTa wIyAaact. bapou Tal€p HaMyaaHU
nactypamaln a3 Hampu Taxpupusta nmpod. M. b. T'opnenko nactypu napcuu «Kype
HBIIBIX» (M. «Beicmas mxoma», 1981), Il. PeiiBa, P. EBeptr, C. AlikxopHXo
nactypamanu «CoBpemenHas Ootanuka» (M. «Mwup» 1990), Uxkpomo M. U.,
HopmyponoB X. H., FOngames A. C.-xo mactypu gapcun «TybaH ycummmkiap»
(T. Vkurysun, 1995) , Top6ynoa H. P. JlacTypamann XOHHIIM «AJIbIOIOTHS»
(1991) Ba HxpomoB M. U. «boranuka (mactypu TabJIUMH Oapou OMY3WUIIU
pacrannxou tamiomu)» (Camapkana 2001) acoc kapaa rupudta myaaact.

[Temr a3 uH Hamp HIygard AacTypaMmalixo KyxHa Oyna map acocu (iopaxou
XOpUYM Ba CHCTEMAaTHKaW TelTapa HaBHCTa myaa 6a 0a 3a00HU pycu Ba y30eKu
Hamp myna oyn. MH mactypaman 6a 3a00HM TOYMKHM HAaBUCTA IIyAa, Jap acocu
Kjaccuukanusay HaB 0apoM Ty3apOHUJAHU MAILIFYJOTXOM aMalld Hallpu

MyBOGUK MeOOIIIaI.

Hap uH nactypu yciayOu MyXUTXOU TYHOTYH Ba fap ($aciaxou ryHOTYH Juja
Menryaru 06cad3xopo MEeToau FyH AOIITAaH Ba HUTOX JOLITAaHW OHXO HaBUCTa
myngaact. ba Failp a3 WH HaMyAXOW TYHOTYHH 3aMOypyrxou (OUIaHOK Ba
3apapHOKM OHXO XaM OamHoOat rupudra mrygaact. Xap sSK MaIIFyJIOTH aMall OHJl
0a makcana, Basuda, acbo0xou 3apypu Ba TapTUOM WYPOU KOpP TaBCHUSAXO J10]a
1Iy1aact. YMyMaH, Xap SK MallfyJoTH amajiu a3 Joupau MaB3yu myasiH rupudra
nrya 0apou JOHHUIIPO MyCTaxKaMm HaMy/aH Ba a3 Tapadu Tanabaxo 6a MaB3y ouJl
Taypubad amMaiuu XyJIpo MYCTakuJ KOp KapAaH paBOHa IIyjAaacT. Xamau
tanabaxonm (aHu CUCTEMATHKAW PACTAHUXOM Japadyan TOEHPO Mery3aliTaru

JOHUIIIKAIAX0HU OJIM MH JacTypamayipo uctudoia OypaHaioH MyMKHH.



MAIITYJIOTHA 1: COXT BA A®3OUIIN OCHUJIJIIATOPUS
(OSCILLATORIA) BA HOCTOK (NOSTOC)
Hakma

1. MaBxym nap 6opau myr6au oo6cadb3roundaxoun kadya-caos.
2. TacuudoTy oCIMIIATOPUS BA HOCTOKPO OMYXTaH.

3. OMyxTaHH COXTH Xyualipa Ba KaJTaHau OCIUJUISITOPUS Ba HOCTOK OO0 &puu

npenapaTxou JTOUMHU.
4. Adzou Ba coxtu UH 00cad3x0po 0a anbOOM pacMallpo KaliuJaH.

HNoopaxon wmioBaru. CoxTu Xyuanpa, MUTMEHTXO, COXTH KaJTaHaxo,
FU30TUpUU TeTepoTpod Ba aBTOTPO(d, MABKEH CHUCTEMATUKU OCIUIUISITOPUSI,

HOCTOK, IrEMOIUT, I'CTCPOLIUT, FOpMOFOHHﬁXO.

Maxkcaaun aapc. ba Muconn OCWIUIATOPUS Ba HACTOK XapAKTEPUCTUKAU
yMymMuH o00ca0b3xou Kalyna-cad3, MaBKEHM CHUCTEMAaTHUKH, KaJTaHaxo, COXTHU

Xyuaipa, OMyXTaHH a(30MII Ba TAPAKKUETU OHXO.



YcayOu ryzamranm gapc: AHbaHaBH, Xy4yMHU aKJIu.

Bocuraxou rysamranu napc: Cnalaxo, KOJOCKOI, anaOuérxo, IacTyp-
aMajaxou MaIlFyJIOTXOM aMaliu, MypOuHXo, 00cad3xou a3 Tabuar FYyHJOIITA,
npenaparxou JOMMH Ba BaKTHHYA, OMHAYaXOM IyIIaH/Ja Ba OMHAYau Mpemnapar, Ba

4aJBaJIXO.
Ma3MyHu MyxTacapu aapc.

O6cab3xou kKabyn-cab3 pacTaHUXOM SKXydaipa KajJoHHAN Ba Oucépxydaiipa
mebomraa. Jlap Xyuwadipaun onxo 00 wwia mnymuga HamemaBaid. Jlap Xyudaiipa
MUTOXOHJpPHS Ba Bakyojaxo MaBuyja HecT. CoxTtu Xywaiipa 00 paHru ca03
KaJITAaHA-TIMTMEHTH XJIOPOPUJUT Ba paHTH KaOyaum oH Oa ¢ukonuan BoOacra
mebomran. Jlap Xydaiipa MUTMEHTH CypX-(UKOIPUTPUH Ba 3apJ-KapOTHHOUIXO
HamenaBag. A3 MeHOpaHaW CHUTOIUIa3MaTHKKA OepyH a3 sKaurap aHuk Qapk
MeKap/aru, 4opTo JIeBopu Xyuaiipa doi rupudraact. OHX0 00 aTOMaTXOH MIAPTUH

Ly L, L3 Ly HMIIOH 107 MEIIABas.

Jlap Ouch€puu caTxu JeBOpu Xydaiipaxou oOcabd3xou kalOya-cad3 kabaTu
NIMTAMIITYK MaB9y[l acT. [lap muTomiasma 6axonatu 3axupa TIUKOTeH, JOHAYaX0u
MaHO(UIIMH, BAIIOTHH YaMb MeIaBaj, 0ab3aH caTXu IUTOIIa3Ma 00 BaKy0JIaxou
ra3Hok myp memaBaj. MH Bakyonaxou razHok jap Oab3e o0cab3xou kalOya-cads
JTAaBOMU Xa&Talll HUTOX JIONITA 11aBaja, Oab3en OHXO (akar aap 3MHAXOU MABIyMU

TapaKKUET Maia0 MeIIaBaHI.

Hamyaxou o6cab3xou kaOyna-cab3u sk xydalipa 00 pPOXM TaKCHMIIIABH
ap3oumn MekyHan.  Hamyaxow pumTamMoHaHI Xydaidpaxo SK XeJI-TeMOITUT
memaBay. Kaaramam Hamyaxoum OOKMOMOHIA Xap Xel TETOPHUIUT Xydanpaxo

McCIIaBanu.

O06cab3xou kabyn-cab3 00 poxu ralpuumHCH ad30UII MEKyHal, acocaH

BereratuB. AQ30uIld YMHCU Jujia HamemaBaa. MH 00cad3xo 60 poxu aBTOTpOod



(60 poxu ¢otocunTe3) Ba rereporpod- (a3 Myxutu OepyHa KaOyn KapaaHU

MOOOaXOH OpI‘aHI/IKI/I) T30 MCTUPAHII.

O06cab3xou kabyn-cab3 map Myxutu ob0xou udocu 00aHOOPXO, XOKXOH
HaM, MMyCTJIOXH JapaxTXo, ap PYyH CaHTXO0, Jap OOW YalIMaxOW rapM Ba JUTApX0
Mecab3ana. bucépu namyaxou (Anabena, Cnupynuna) oOcab3xou kaOya-cads
XYCyCHSITH a3 XyJl KapJaHW a30TH 030 XaBOpO JopaHa. A3 0ab3e HaMyIXOU
OHXO 0apou XOoYaruu KWIUIOK, YOPBAJOpW Ba AWTap coxaxo uctudoma OypaaH

MYMKHH.

OO6ca063Tondaxon kabya-cab3 6a 3-TO augoa TAaKCUM — MEIIABaI:
XJTOPOKOKKIITAKIIXO (Choococcopsida), XaMecu(pOHIIAKIIXO

(Chamaesiphonopsida), Ba I'opmoronmakiaxo (Hormogonopsida).
Iys6a: O6cab3rondaxon kadbya-cadc3-Cyanophyta

Aunon: I'opmoronmiakiaxo- Hormogoniopsida

Kao6wna: Ocummsaropusaamoxo-Oscillatoriales

Typxym: Octmmsropus-Oscillatoria

Hamyn: O. nigra

Kao6wmma: Hocrokaamoxo-Nostocales

Typkym: Hocrok-Nostoc

Hamynxo: Nostoc linckia, N.prniforme, N.fragelliforme.

bo &épum mumnerka a3 Oankam oOcaO3momra sk 4Yakpa o0 rypudra, 6a
oifHauau Tmpemapar MedakoHeMm, Oabj a3 0oysom OHpo 0O oOWHayau MyIIaHa

METY30PEM.

ABBan 00 aObEeKTMBUM XypJau NypOMH HUTOX Kapja KaJaTaHau Jdapo3u
I0XapOHau PUIITAMOHAHAM OCHUWIJIATOPHS NHUJa MeIlaBaj, paHTd KajTaHa a3

kabyu cab3 To cab3u myppa memanajl. baba 600 a0bEKTHUBY KaJTOHHM OCIMILIATOPHS
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a3 K XeJ MWIMHIPIIAKI (TeMOCHUT) XyJalpaxo COXTa IIyJaHamIpo Juja MEIIaBa/l.
Nu xyuaiipaxo 00 €puu puIlITavyaxoW IUIa3MojecMa MaiBacT MemaBaHi. bo
YBTUOOP HUTOX KyHEM (papKu Xywalipau HYTH OCUIUIATOpUs a3 AUTap Xydanpaxo
XUC KapJaaH MyMKHH a3 XMCOOHM TaKCUMIIIaBUM KyHJIaJaHTH Xydalpan HYT KaJaTaHa
0a mapo3u Meca63aa. Kaarana 0a xya xoc MaBumiaki (OCHUIATOPHOK) Xapakar

MEKYHA/I.

Ad3zoum-uucOar xydailpaxon KHCMXOM XapakaTHOK 00 pPOXU pexTaHU
TPAHCLEIUIATOP TPUXOMAaxo Merysapal. OHXO XapakaTHOK TOPMOroHXo Oyna, a3

Xap sIK TOpPMOTOHXO KaJTaHau HaB Mecad3a/l.

XoCW KapJiaHu TIyJTyMINYK KaJOHHS HaCTOKXO 00 xapxesa maki OyaaH Ba
KaJIOH OyJjaHu OoH dapk MekyHala. A3 o0e, K1 1ap OH KaJOHHSM HACTOKHU (hUKcaus
IIyJla MaBYy/[ acT, sIK Yakpa Tupudra 60 00BEKTUBH XypAu MypOWH HUTOX KYHEM,
KaJIOHUSI 00 MyCTH UIYJyMIIYK MYIIMAa MIaKIH SIUICIIAKI Ba OBAIIIAKI OyJ1aHU
OH paBIIaH MeHaMmosi. [lap AOXWIM IIyJIyMIIYK PUIITAXO0U HOCTOK OeTapTHO EKu
a3 Mapka3 0a X0JlaTu paJuKai IypTap 4o rupudTaact. Pumran HocTok 6a Faiip a3
Xyuyalpaxou BereratuB 00 SK KaTOp IE€TEpOLMCT Ba MaBuyja OyJaHu Xyudailpaxou
aKvHeT 3bTUOOp Auxen. I'eTrepocucTXo a3 sK 4ol KaHAa IIyga, 00 POXU XOCHJ
KapJaHu TOpMOTOoH ad3ouil MeKkyHaHia. JlaBpau XOCHUJ IIyJAaHH TOPMOTOHXO
mIaKiau xXydadpa Tarbup MeOan. babze Hamynxow gap Xonatd OEHTOC 3UCT
MEKapJaru, Xy4ahpau BET€TaTUBMM OHXO BAaKyOJIaXOW Ta3HOK Hamemasad. UH

BaKyoJa (akart Jap Xydaipaxou ropMOTOHUIN 6a B4y MEOSI.

['opMoronuiixo 6a XycCyCcHsiTH XapakaT KapJaH coxub Oyma a3 KaJOHUSH
MOJIapH 4yJ0 IIyaa meOaposig. Arap KaJloHHs TepelepMaHOK Oomiaj, Bail Cypox
nryzia, a3 TOPMOTOHMMXOM Ta3HOK BaKyoJax0o XOCWJI IIyAa Ba OapoW Xapakar

KapJlaH Ba MaxH ILIyJIaHu OH €pU MEpacoHa.

babn a3 Mabnym BakT TOPMOTOHMHM a3 XapakaT MEMOHAJ, Ba BaKyoOJau
ra3HoKpoO T'yM Kapja, 0abJ CHHpalIlaki pUIITa XOCHJI MEKyHal. Jlap MH BakT

Xyuaipau TOpMOTrOHUN HOTEKUC €kU Oa gapo3u 00 €pur OAHIXO TAKCUM MEIlaBa/l.



Jlap HaTM4au TakCUMILABU Oa 1apo3u aBBaj Ay SAPOTH PHUILTA XOCWJ IIyna 0ab.

aoxXyJa XyJapaxo 4yJIo0 IIyJia Ba pyulliTad HOTEKUC puBOY Me€Oa.

XydJaiipan OXHWpWHHM pPUINTaH HOTEKHC 0a TerepocucTta Oapmerapma,
cab3uIM HaBOATUU MIYIYMINYK (akaT a3 XMCOOM TaKCHUMIIABUU KYyHJIAJIaHTU
Xydaiipaxo Oa Byuyn Meosial. Jlap Oab3e X0JaTX0 Jap HACTOKXO IIOX3aHUU
rapMOHHMXO JWJa MeIlaBajJ, UHXO OJIaTaH a3 Il0Xa HaMEepPOHJAard TOPMOTOHHIXO
Mecab3ana. Hactokxo mapmiakn 0ab3aH a3 MyFuya3aHUM — KaJIOHUS XaM 3U€N

MCIIaBaH/I.

Hap Gucb€pun HaMyX0U HOCTOK 0Oa Faiip a3 XOCWJ KapJlaHu TOPMOTOHUIXO

a3 YMXATH IAKJ Ba Xaumar (papK HaMeKapaard Cropaxo XaM XOCHII MEKyHaJ.

Pacmu 1. A- ocummmsropust (Oscillatoria), b- nmuurous (Lyngbya); B-/1-
Hoctok (Noctoc); B- wamymu ymymu, I'- Hamymu xypau oH, JI- Hamynu

KaJIOHKap/Aau pUIITa.
Cynopuurxon amaJii.

1. A3 Tabuar rynpomrTa (QuKcanus KapAard Ba TMpeEnaparxon JOUMHUU

OCIMJIJIATOPHUS Ba HACTOK COXTH KaJTaHa Ba Xy4alpapo nap mypOuH OMyXTaH.



2. Cyparxou nap yazaBan Oyna Ba 00 €puM MHKpPOCKON IUAArd COXTU KaATaHa,

Xyualpan HOCTOK Ba OL[MJIATOPUSIpo 0a gadTapu pacM KalluJaH.
CaBoJsixoun Ha3opar.

1. XapakrepucTukau MyxTacapu yMyMuu 00cad3xou kadya-caos.

2. Tacaudotu 06cab3x0u Kadya-cads.

3. CoxTu KaaTaHau OCUMJUISTOPUS YU T'YHHA?

4. Yapa€Hu ropMOTrOHUN XOCWJIKYHUU HOCTOK YUTyHA Mery3apaj’?

5. KajgioM HaMyxou HOCTOKXOPO MEJIOHEN?

MAMITYJOTH 2: A®@30UIT BA COXTU BATPAXOCIHHEPMYM
(BATRACHOSPERMUM) Ba IEJIECCEPUS (DELESSERIA)
Hakma
1. MaBxywm map 6opau 00ca03xou Cypx.
2.Tacaudortu 6aTpaxocepmMyMm Ba JAEICCCEPHsL.

3. Coxtn KaaraHau OaTpaxOcnepMyMm Ba Jereccepusi, 00 €puu 3KCIOHATXO Ba

Ya/IBalIX0 OMYXTaHU a)30UIIN OHXO.
4. Iluxnu TapakkuET Ba COXTU MH 00cad3Xxopo 0a nadrapu pacm KamuaaH
Makcaau aapc.

Hap muconu GaTpaxocmepMyM Ba JENECCEpHUsl XapaKTePUCTUKAU yMYMHH
06cab3Tondaxon cypx, OMyXTaHHM COXTH KajJTaHa Ba Xydailipa, TapakkueéT Ba

ad3oUIN OHXO.
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HNoopaxon wmaoBaru. I[IurmeHTxo,ag30MIIM YWHCH Ba FalpH YHHCH,
MOHOCIIOpa, ACCUMMJIATOPXO, LUCTOKapIus, OaHTHOIIAKIXO, (DIOPUAMSILAKIXO,

HIaHTpaH3Ms, KapIioreH Ba ayKWwisIp Xy4daipaxo.
Yceayou ryzamranm aapc. AHbaHaBHM, XydyMU aKJIu.

Bocutaxou ry3amrTanu gapce. Crnaiiaxo, KOJIOCKOI,  agaOuETXo,
JacTypamMaixo Oapou MaIIFyJoTH aMallui, JyImaxoud Xapxena, dYaJBajixo Ba

AKCIIOHATXOU 00Cca03Xo0.

Ma3myHu MyxTacapu aapc.

JHlap xpomotodopxou o00cad3xou cypx xmopodpwis “@” Ba  “d” a3
KapaTuHOMJ B-KapoTuH, 3€aKCaHTHH, aHTEPAKCAHTUH, KPUNTOKCAHTHUH, JIOTEHUH,
peokcaTuH, gap 00 Xajd MemryJaru MUrMeHT. DPUKOOIMHXO: (UKOIPUTPUHXO-
paHr# cypX, (puKonranxo Ba autagukanuaxo- kadya panr MaBdy/l Oyia a3 xucoou
paHTM MHUITMEHTXO paHTM KaJTaHau OHXO a3 Cypxu uurapu (a3 xucobu
(GUTOSPUTPUH) TO XABO paHI- paHTd MeTan (a3 Xucoow (PUKOIMAH) TUTAPTYH
MemaBaa. XJIOPOIUIacTX0 2 YMIIZa, SK THUJIOKOHAa caTxam 00 (GukoOMImcomMaxo
YOWTHp NIymaacT. XaM4uyH MaxCyJIOTH 3axWpa Jap IMEePUHOMAXO Kpaxman FyH

Iy 1aacT.

Kaaranau o6cab3xou cypx HucOatr coxta Oyja, XaTTo SIK Xydaiparu
IIAKJIXOH KOKKOMJA (mopdupHUanmyM) XaM MabiiyM MeOomiaa, map OUChEPH OHXO
KaJATaHa TeTepoTpHXal Ba PHU3OUAXO Oa CyOCTpaT dyacmyjaa, MIAKIW pPHUINTan

IIOXapOHIaPO MEMOHA/T.

Ad3onmm failpy 4YMHCH a3 XHUCOOM OeBOCUTa SAKYOAIIABH Xydailpaxou
Oexapakat mMery3apal. A3 OHX0O MOHOCIIOpaxo Ba TETPOCHOpaxo puBoY Me€OaH/ a3
TETPOCIIOPax0 pacTaHUM YUHCUHM AUIUIOWJ, CHOpOodUT Ba TETPOCHopoduUT
Mecab3an. Jap TerpocmopaHruiixo makiaEomMu  TeTpocmopaxo  Oaba a3

TaKCUMILIABUHA MEN03 0a aMall MEOSII.
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Ad3oumm unHCH-00TaMHUs. Y3BU MOJMHA-KApPIOTOH, Aap Bail TyXyMxydanpa
nyxrta mepaca. Kaprnoron pap mosu KaiaTau KaplImoOrOHUAdW II0XaJop pUBOY
Me€0an. AHTepUINiX0- Maiiia OepaHr Xyuaiipaxo Oyna a3 oH Xypl, OeKaMuMHaK

AJIEMEHTH HapuHaW 0apJ0pKyHaH1a-CIIEPMOITUIX0 XOCHIT MEIIIaBaHI.

Jlap anTepunuii Oyna crnepMalMiixo MacCUB Xapakar kapja, 0a TpUXOoruHa
omana medacmnaj. Jlap Baktu 0a sKaurap SK4os IIyJaHu criepMaliii Ba TPUXOTHHA
JIEBOPM OHXO XaJl IIyJa, sApOX0 omexTa MemaBaHi. babn a3 Ooppopiuasw,
KapIrocrnopaxo Xocus memniaBaja. beBocuta a3 TaKCUMILIABUM 3UTOTan 0ab3e
00cab3x0u Cypx JIyd CHOpaxo- KOPIOCIOpaxo XOCHJ IIaBaj, aMMO Jap HaMyIu
JUTapy OHXO a3 KaproroHu Oapaopiiyja rOKMMOOJACT PUINTAYaxOu IIOXapoH]Ia
Mecab3an. Jlap Oucbépu 00cab3XxoMm CypX TOHHMOOJACTXO OeBOCHTa jJap

HIMKaMyau 0apopiyaan KOpIoroH puBod Meébas.

Wu touda 0a my aumon takcum MernaBan: banrunomakixo (Bangiopsida) sa

dbnopunesmaxixo (Floridiopsida).
[Iys6a: O6cab3roundaxou cypx-Rhodophyta
Aunon: @nopunesmakixo-Florideopsida
Kab6una: Hemannonamoxo- Nemallionales
Typxym: barpaxocnepmym-Batrachospermum
Kab6wuna: Ilepamuanamoxo- Ceramiales
Typxym: Jleneccepusi-Dellesseria

Panru Oarpoxocnepmym ca03, kymympadnr (a3 XucoOW AWKOIMAH) Ba
Japo3uy KaaTaHau IIyJyMIITYKIIakiau oH 5,-12cm Oyaa, map oOxou To3am napé,
Kynxo Oa cyOCTpakT yacmuja 3UCT MeKyHala. ba kaaraHam oHXo 00 Jymna HUrox
KyHEM a3 Xyyalpaxo coxXTa LIyAard, Jap MapKa3uil KaJTaHa Ba OH MOHaH]IM XaJKa

yorupudTa a3 mox4yaxou naxyiyu uoopaTtoy1aHu OH YbTHOOP AUXE]I.
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Hap moxvaxou maxiayw xpoMoTodop Omchép meboman. Ounxo Basudan
ACCUMWISIIUSPO UUPO Kap/a, ACCUMIIIATOPXO ryTa memaBaj. Kagranau mapkasit
a3 XMcoOU amuKall Xy4daupaxo JOUMO Mecad3aja, MH Xydalpaxo KajgoH Ba OepaHr
Mebormmaa. A3 xydapaxon 0a3aayd aCCUMUIIATOP JOMMO MecaO3Hjard Iox4axo
XOCUJ MemaBaja. XywadWpaxou OaiiHu OaHam 1I0X4axo Hameca03aa, a3
ACCUMWJISITOPXOU cad3MIIall YerapaHOK Y3BXOHM YMHCHI TapakKuil MekyHaa. babj
a3 OopaopiiaBd, a3 KUCMHU IIMKamMyad KapIoOrOH pHUIITa4axOH I[IO0XapoHJau
roHuMoOnactT Mecab3an. A3 Xydailpaxou HYr KaprocHnopaxo XOCHJ MeEIaBal.
Kapuocnopaxo yamb mryjaa, 3u4 4ou rypu@rard HUCTOKapIUUpPO XOCHII MEKYHA/.
A3 kapriocniopaxo puinTau xo0aHjga Mecad3aa a3z oH Oomiaj pocT mecad3uaaru
puintan moxapoHaa Mecab63an. MH pumra a3 Ttapadbu OepyHa 0Oa KaaTaHau
OarpaxociepMyM yMyMaH MOHaHIu Hajopaa. WH 3uHaum  TapakkKuétu
OarpaxocrnepmyMm-manTpan3us (chantransia) rydra memraBag. Bait 6eBocura 00
€puM MOHOCIOpaxo 3uéx Memasaid. [lap mapoutu Mycoua Xydaupaxou HYTH
aHTpaH3Ms cab3ujga KaJTaHau TUIHUKH O0aTpoxocrmepMyM cad3uaa medaposia. A3
pULITau IIAHTpPaH3Us pUBOXK €(pTaHu KaaTaHau OaTpaxocnepmMyMm 0a JTaBOMHOKUU
PYILIHOM Ba UHTEHCUBHOKMHU OH BoOacTa acT. A3 Mabiymorxo E.Mauuusr, 6an3e

KHCMXOM KaJITaHau OaTpaxocrnepMyM TETPACIOpOPUT XUCOO MeIIaBal.

OKCMOHAHTXOW KaJTaHau JACJIECCepUspO 3epH JIyla MOHAA HHUTOX KyHEM
paHT¥ OH CYpXH Kyioj Oyna, 0a makiau OyTa Ba OuChEp 1moxa OyJaHu OH aHUK Oa
Hazap MeHamos[. TaHaum KyTOXM KaJaraHau Oucépiioxa Ba HYTM OH a3
MJIACTUHKAXOM JIAHIEeTIIaka ubopar Oyaa »pTHOOp nuxen. Tapadu acocu
MJIACTUHKA XYpJ 1Iyjaa, a3 0anau Oapr Tabaui €épraHu oH, parGaHauM NaTIIAKIN

IIJTaCTHHKAa aHHUK 0a Ha3ap MCHaMO:AI.

Hap ad3ouin-kapnoronxo xocusi MekyHaa. OHXo Oopaop mIyaa, ayKCHIsIp
Xyuaipaxo Tapakkuii me€0ans. ba raiip a3 uH nmpokapiii Xxam MaBuy. Jlap moxau
KapIoroH JIOMMO 4Op Xy4alparu, 1moxa HaMmepoHaj, 0a Xyudaipaxo MepUIeHTPHUK
coxu0 MermraBaa. AyKCUISIp Xydaipaxo 0aba a3 0opmop IiylaH, a3 Xydaipaxou
I0XYaXOU KapIoOroH 4yA0 MeliaBa.
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Pacmu 2. 1. Batrachospermum. A- Coxtu ymyMuu KaaraHa, b- cucrokaprnuu 0a

HIaKIM Xajdka yorupudra; 2. CoXTU yMyMHH JI€TIECCEPUS
Cynopuurxon amaJiu.

1. bo épuu myma a3 3KCMOHATXO COXTH aCCUMWJISITOPXOU OaTpaxocrmepMyM Ba aap

TAJJIOMH JIEJIECEPUs MaBUY/l TUTACTUHKAXOH JIAHIIETIIAKIPO OMYXTaH.
2. A3 yanBanxo nukim ad3oumm uH 06cab3Xxopo OMyXTaH.

3. Huxnu ad3oum Ba kaaTraHaum OaTpaxoclepMyM Ba Jeiiecepuspo Oa andom

pacMamIpo Katie/.
CaBoJsixou Ha30paTu.
1. Xycycusarxou ymymuu oocadb3roudaxou cypx.
2. Coxtu O6epyHau 6aTpaxocrnepMyM UM r'yHHa acT?
3. Map 6opau xyuaiipaxou aCCUMUIISITOPXO MAbIyMOT JTUXE/I.
4. 3uHau maHTpaH3UsAn 0aTPaxoCHEPMYyM.
5. Tapakkuétu 6arpaxocnepmympo paxmonen?

6. CoxTu OepyHau neneccepusipo haxMOHe]I.
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MAHITYJOTH 3: A@30ULI BA COXTHU XIIAMUIOMOHAZIA
(CHLAMYDOMONAS) BA BOJIbBBOKC (VOLVOX).

Hakmua.
1. Xycycusarxou ymymuu mrys0aum odcad3rondaxou caos.
2. TacHH(OTH XJITAMUIOMOHA/1a Ba BOJILBOKC.
3. OMyXxTaH# COXTH HH 00cab3x0 00 €puu mpemnapaTxou TOMMHU Ba BAKTUHYA.

4. CoxTt, ad3ouill Ba TapakKUETH XJIAMUJAOMOHAJa Ba BOJBBOKCPO 0Oa andbom

pacmanipo Kamuaa rupugras.

Makcaagu pape. ba Muconu  XJIaMHJIOMOHAJa Ba BOJIBBOKC OMYXTAaHU
XyCYCHATXOM YMyMHH o00cab3rondaxon cab3, MaBKEH CHCTEMATHKH, COXTH

KaJITaHau OMYXTaHH a()30UIIl Ba TAPAKKUETU OHXO.

HN6opaxou winoBaru. Xyuaipau OBaJIIIaKI, KAMYMHAKXO, CTUTMA, a(30UIIIH
YUHCU Ba TAMPUYMHCH, 300CIOPAX0, M30ramusi, MENHO03, KAJIOHUSU IIapIIaKi
PUIITAXOU IJIa3MOJIECMa, KAJTOHUSIXOU yXTapH, IEHOOUH, penpoIyKTUB Xydaiipa,

TyXyMXyuaipa, criepMaTa3oui, OOrOHUM, 0OTaMUS.

Yeayou ry3amranu gapce. AdbaHaBui, Xxyuymu akiau(bo yciymu

HOaHbaHaBH Ba aéHI/UITX,O ry3amrTanu zxapc)

Bocuran  ry3amranu  gapce.  Crmaiiaxo,  KOJOCKON,  agaOMETXo,
JacTypamMaixo  0apon  MamryJaoTXoM — aMmand, nypOMHXO, HaMyHaxou
XJIaMUJIOMOHaJla Ba BOJIBBOKC, IMpenaparxou Ta€pu Qukcanus Kapjamyja,

oifHaua mpenapar Ba mymiasaa, 00 YakKOHaK, 4aIBajIxo.
Ma3myHu MyXxTacapu aapc.

Hap mynban ob6cab3romdaxou cad3 HaAMyAXOU SKXydalpard KaJoHHAJ,

OouchEpxydaiipa Ba Faillpu XydwaiipaBu MaBuyy MeOoman. [lap Hamyaxou
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cepxapakatr ayTo, Oab3aH 4HOPTO JapO3WaIl SKXEJN Ba XaminadeX KaMYHMHAKXO
MaBuyJ. Xyudaiipa Sk saporu MeOomian. Xydaipaaml ca03 MEpUHOMIHOK. AJaj
XauM Ba LIAKJANIOH Xapxeya MeOomaa. XaMuyH MaxcyJIOTH 3aXMpaBy KpaxMmas Ba
paBFaH yaM MemiaBaa.Ad3ouiiy oHxo 00 poXy YHHCH Ba Falpu YMHCH METy3apaj.

Hap mrys6a To 15000 Hamyaxo MaBuya Oya OHXO a3 CETO ayj10]] HOOpaTaHI:

Xap-xen KaMYMHAKIIaKIXo €ku 00cad3makixon cab3u xakuku -lsocontae
¢ku Chlorophyceae, xonwroranusmakixo-Conjugatophyceae Ba Xapaliakixo-

Charaphyceae.
TacuudoTu XIaMuI0MOHAIA Ba BOJIBBOKC a3 3€pPHMHX0 HOOpAT:
[ys6a: O6cab3rondaxou cads- Chlorophyta

Aunon: bapobap kamumHakmakiaxo (OO0ca03makixon cab3u XaKUuKH)-

Chloropsida, (Isocontae)
Kab6uma: BoasBokcHamoxo-Volvocales
Typxym: xnamunomonana-Chlamydomonas
Typkym: BosbBokc-Volvox
Hamynxo:Volvox globator, Volvox carteri

bo épum obuakoHak a3 00M XJIAMHIOMOHAAANOp SK 4Yakpa rupudra Oa
oliHa4YaW mpemnapar Me4akoHeM, 00 oifHaua mymuga 0a BOCUTanm OOBEKTHBH XYyp/I
Ba KaJIOHW MHUKpockon meOunem. Jlap mpemapar xiamMuaoMOHaAaW 3UHAAPO Jap
gakpaun 00 6a xap tapad xapakar KapJaHail TuJaH MyMKHH. Arap 1ap 0ObeKTUBU
KaJIOH XJIAMHJIOMaHaJIapo HHUTOX KyHEM Xydalpad OH OBQJIIakia, 00 YHIT
NyIAIard, Jap TyMIIyK4a AyTO KaMYMHAK aHUK AWAa MeraBaj. Xpomatadop
Kocadamiaki MUPEHOMTHOK. Jlap JOXWiuM [HTOIUIa3Ma  sapo, daliMuan

cypx(cTturma) Ba IyTO BakyoJja JAujaa MeriaBal.

XnaMuoMoHasa 060 poOXXOoW Fapu YMHCH Ba 4YWMHCH ad30MII MEKyHas.

Ad3onmm falipy 4YMHCUM OHpPO Jap OOBEKTHUBU KaJIOH HUIOX KYHEM, XOCHII
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IIyAaHU 300CTIOPax0 Ba KAJIOHUSIHM Xydailpaxo maio uryaa oHpo 6o épuu mMoamau
IIyJyMIOYK NyMIHAa IyJaHalpo [OWJaH MyMKHH. babarap Xyuwailipaxo a3
HIyJyMIIYK 0301 mryga 0a xapakat weaapossia. [ap ad3oumum yuncu 34-62ta
rameTaxo XOCHJI Iryaa, 00 pOXH HM30TaMus SIKYOsI IIyJla 3UT0Ta XOCHJI MEKYyHal,

ImaC a3 UH Aap 3Urora qapaéHH MEHO03 rysamira, 40pTo 300CIopa XO0CuJI MelIaBaI.

bo épum uakpa uyakkoH a3 OaHKau 00 MaTepuald 3UHJAU BOJBBOKCPO
rupudTa nap OOBEKTUBH XypJ Ba KaJOHHM MHKPOCKON HUTOX KYyHEM, Xydailpau
KQJIOHU BOJIBBOKC, KAJIOHUSW IIApUIAKIM JuaMeTrpanl 2-3MM-an 00 MHBOJIOKPYM
ne4ynapo IuaaH MyMKHH. [lap aTpodu map gk KaBaT Xydaipaxo YOWIHMp ILIyna,
ananu onxo a3z 500 to 60000 mepacan. Kucmu poxunuu map 60 mIyJayMIIyK ITyp
nrygaact. Xydaipaxo Jap JIOXWJIM BOJIBBOKC 00 sikaurap 0o €puu pUIITaxou
I1a3MojiecMa NaiBacT I1Iyj1a a3 Xydaiipa 6a OepyH QyTo KaMuMHaK Oapomasa acr.
Hap ad3ouiu Faiipyu YMHCH KAJIOHUSIXOM AyXTapy XOCHUJ MemlaBai. Jlap BOIbBOKC
dakar 8-10 xydaifpa penmpoayKTHB MeIIaBaj, MPOTOIUIACTH OHXO 0a aapo3u

TaKCHUM IIyJa, Xy4alpaxou HaBH LIMHOOUHN XOCUJI MEKYHAaJ.

Jlap BOJILBOKC Yapa€Hu YMHCHU-00TaMUs, Xydalpaxou MapJoHa aHTPUUIUXO
Iy KaM4YMHaKIop 3apayaTo0 0a crnepMara3ouxo 4yA0 MemaBaj. Xyualpaxou

MOJ/IMHA-OOTOHUH 0a SIKTO TyXyMXy4Jaipau KaJloH Tabaun mecoar.

Xyuaiipa TyxMm 00 criepmara3ou] sSK4O0s IIyaa, 3UT0Ta XOCui MeKyHaz. Bai
00 myctu radc mMeUOHHAA IIyAa JaBpal OPUMHPO MEry3apoHa. Anpon
JUTIOUAN PEAYKLIMOH TaKCUM ILIyZAa, YOpTa SAPOMU TalIOuAN Ba YOPTO 300CHOpa

XOCWJI MCKYHaAJ. A3 300CIIopaxo 601]13,[[ BOJBBOCKXOHM HaB XOCHJI MCIIIaBa/l.
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Pacmu 3. Xmamumomonaga (Chlomydomonas); A- kaaranaum sikxydaiiparu; b-
HamMyaud 300cropa; B- xomatu namemermiounamaki; I-mamyaum wuszoramera; [I-

uzoramusi; E-rereporamust; JK-ooramus; 3-3urora
CaBoJixoun Ha3oparTu.

1. CoxTtu Xx7aMUJIOMaHa/ia Yd ryHa acT?

2. XnaMuJI0MOHaa 60 KaJoM poxxo 3uén MemaBaj?

3. Xyualpaxou BOJIbBOKC UM I'yHa COXTa IIyAaacT?

4. BoabBOKC 00 KaJoM pOXX0 3U& MeraBaj?

5. Jlap ad3ounu yrMHCH Ba FaUpUUYMHCH UH 00ca03X0 4u T'yYHa (GapK Ba MOHAHIU

MaBuy?

MAIIFYJIOTH 4: COXT BA A®30UIIH XJIOPEJIJIA(CHLORELLA)
BA TYPYUAU OBU (HYDRODICTION)
Haxma

1. OMyxTanu xycycusTxou 6a 06cadb3xou cab3 Xocu XJIopeia Ba Typyau o0u.

2. TacaudoTu XJIopeiia Ba Typyau o0H.
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3. bo &pum yanBanxo Ba mpenapaTrxou TaW€p OMYXTaHU COXTHU Xyuaipa,ad3zowuin
Ba TAPaKKUETH OHXO.
4. CoxTu Tapakku€Tu XJOopejuila Ba Typyau oOupo pacmamipo 0Oa anbom

KalnuaaH.

Maxkcagu papc. TacHudoT, coxTu Xydailpa, ad3ouml,  TapakKHUETH

XJIOpeIlyia Ba Typ4yau oOu.

HN6opaxou wiaoBaru. XpoMoTogopyu Kocaiaki, apo, aBTOCIopa, ap30outim
Fallpy YMHCHU, COXTH IIEHOOMAJ, 300CIIOpand NYKAMUYUHAKIOP, Xy4daipau MOJudp,

W30TaMUsl.
YcayOu ryzamranm aapc. AHbaHaBH, Xy4yMH akKJIOHA.

Bocuraxou ry3amrTanu gapce. Crnaiiaxo, KOJIOCKOI, agaOuETXo,
JacTypaMaIXou MaIIFyJI0TX0H aMalld, MypoOuHX0, 00ca0b3x0u a3 Tabuart FyHIOIITA,
npenaparxo (MyBakKaTH) Ba MpenapaTxou Ta€p, mymiaHjga Ba OMHayau MpeaMeT,

Yyakpa 4aKOHaK, 4aJ[BaJXO.
Ma3myHu MyXxTacapu aapc.
Tacuudotu xjopesna Ba Typdyan oOu a3 3epuHX0 HOOpaT:
[IIys6a: obcad3ToMpaxon cadb3-Chlorophyta.

Augnon: O6cab3xou xakuku (0apobap xkamumHakiakiaxo)- Chlorophyceae,

(Isocontae)

Kabwuna: XJTOPOKOKKHAMOXO (ITpoToxkHaMOX0)- Chlorococcales,

(Protococcales)
Typkym: Xnopemna-Chtorella
Hamyn: Chlorella vulgaris

Typxym: Typuau o6u- Hydrodiction
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Hamyn: Hydrodiction reticulatum.

bo épun yakpa-yakoH a3 6aHkau 00U xjopesuia MaBuy]l Oyja ik 4akpa o0po
0a olHayau mpenapnT YakoHaa 0a oliHayau NylIaHjaa MemyiieMm, 00 a0beKTHBHU
XypAM MHUKPOCKON HHUIOX KYHEM, Xydailpau XJOopeiiapo AujiaH MyMKuH. Jlap
00BEKTHBHU KAJIOHM MUKPOCKON OH 00 4ymiITH cydTau Mmymuaa mynaa, aap J0XHiId
oH xpomaTodop Ba sapo MaBuyjaOyJaHaml aHUK 0a Hazap MeHamosa. Ywiau
Xy4aipa a3 ce KaBaT ubopar- KaBaTu OepyHa a3 crnopomnosuieHuH ubopar Oyja, 0a
tacupu QepMmeHTXOM Xapxena ToOoBap MeOoman. Kaearu gapyHa a3

MUKPO(PUOPHITHOK IIEJUTI0I03a HOO0paT.

Jlap xnopeiuia aB30MIIM Falpy YMHCHPO TUIAH MyMKHH. Jloxwnu Xydanpau
OHXO 4op €Ku OUChEP KUCMX00a uy0 IIyAa, aBTOCIIOPAaX0 XOCKUJI MEKYHAaJl Ba Jap
JOXWJIU Xydalpan MoJapu Xydaipa 00 4w MedYoHUIa MemaBaa. ABTOCTIOPAXo
Xyuaiipau momapupo kadonga 6a myxutu OepyHa meOaposiHa. Hamynaxoum a3
Tabuar FyHaomTapo 00 €pUM MUKPOCKON HHUIOX KYHEM, Xydalpaxou xapxeiau
XJIOpEIIapo JuaH MyMKHH. XJIOpeiuia gap MapouTu JabopaTopus Ba 1ap MyXUTH

T304 CYHBU HAr3 MCCa633,Z[.

Typuan o0u €xkM MHMKPOCKONMHMK THAPOAMKIMOH, 0a 30cM Mepacuiaru
00cab3u 1eHoOuanu. A3 mpenapaTd MyBakaTUM OH 00 E€pUM THUHIET SIK KUCM
rupudTa, 00 OOBEKTHBH XypJAd MHKPOCKON HUTOX KyHEM Xydalpaxou OH
MWIMHAPUK Ba 00 sIKIUTAp XaMpoX IIyJa Typuya XOCWJI KapJaHu OHPO aHUK JHJIaH
MyMKHH. b0 00BEKTHBU KaJIOHW MHKPOCKON HUTOX KYHEM, Jap JOXHIW Xydailpa
OyJlard UMTOIIa3Mau JOXWIM Xydaiipa MOOailHM JI€BOPXO YOWTHp IIyJaHAIIpO
Jap IOXWJIM OH OMChEpaman sapo Ba XpoMaTo(u TIAKOUIHOKH OUCHEP TypyaHOK

YBTUOOP MEIUXEM.

Hap xydaiipau 3uHAa Typ4yan o0u ad30UIlIK Fapy YMHCUPO HA30paT KapAaH
MyMKdH. Jlap moxunum Xydaiipa MpOTOIIACT SKYAHI MapoTHOa TaKCHM IIy[a,
Xa30pX0 SK SAPOTH Iy KAMUYMHAKIOP 300CHOPAaX0 XOCHI MeKyHad. OHXO MabliyM

BAKT Jap JOXWIH Xydalpau MOJapy XapakaT Kapjia Mac a3 uH KAMYMHAKXO XYIpO
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0a mapyH MeKallaHja, Ba YW XOCHJI Kapjaa, 00 sSKAurap omexrta IIyaa Typyau
YaBOHPO XOCWJ MeKkyHaHa. babn Xywaiipapo kadonma MmebaposHI Ba XaéTu
MYyCTaKWJIOHa Mery3apoHajl. MH yapaéHpo HazopaT KapAaH BaKTH OUCHEPPO Tasiad

MEKYHa].

Yapaéuu ad3oumn ynHCcH-u30raMud. [y KaMuMHaKAOp rameTaxo MOHaHIU
300CIOpaxo Jap Xydalpad MOJapy XOCWI Memasal. ['ameraxo a3 cypoxuu 1eBOpH

Xyuaiipau Mojiapu 6apomajaa MepaBaH/I.

bo Mukpockonu pylnHOW HUTOX KYHEM, raMeTaxo 0a COXTH sIKXejna COXHO,
Jap MHUKPOCKOINHM OJJIEKTPOHU Oomaj MaBuya OyJaHW KaldloKyauh amneKkajiu

rameTaxo, Ba 00KuOMoH1aruxo0a HaO0yJaH! WH KaJITMoK4Ya aHUK Kap/a NIy 1aacT.

Kanmokuan ramera Haifya XOCHII Kapja 6a ramMeTan Iurap Xampox, Iryjaa Ba
3urora Xocwin Memamaa. IIycru 3urora facd gomra, Jap OH paBraH dYamb
MelraBa. 3urora oxucra cabsmma, 6a 1aBpa OpOMHU Mery3apaj, rmac a3 WH sSapo
PEAYKIIMOH TaKCUM TIyJa, YOPTO 300CHOpad  KAMUYMHAKIOPW KaJlOH XOCHII
MEKyHaJ. 300CTopa BaKTU MabJIyM IIMHO Kap/a Ba Xap SKTOM OH OHMChEpKyHYA
xydaiipaba mnomudap Tabmun wmeéban. Ilomwdap cab3uma, Oa Xydaiipau
oucwépsiaporu Tadamn Me€ban. Kucmu moxuiau 6a a1y KaMYWHAKAOpP 300CIOPaxo
naxH MeniaBaj Ba 0a Typyau 4aBoH TaOauia €dra, a3 YWwiad moaudap O6apomana
MepaBajl. 300CIOpaxon KajoH Jap BaKTH 3UTOTaxopo kadonma OGapomagaH CycT
xapakar MekyHaja. Jlap momudap monmam paBraH Ouck€p Oynma, HWH Oapow
naxHiIaBuum 00cabd3 xu3MaT MekyHana. ba failp a3 MH MOAMRAPXO Jap LIAPOUTH
HOMYCOHJ], MacaJlaH: Jap BaKTH XYIIK IIyJaHu 00 00 SKYOSTHH 3UT0Ta JaBpau

OpOMHUPO METy3apoHa/.
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Pacmu 4. TIpotokokkxo (Protococcales) A-xmnopokokk (t.Chlorococcum) b-
xmopema (Chlorellla); 1-kanranam sikxywaiiparu, 2-XOCWIIIABUM 300CTHOpa, 3-
300cmopa, 4-0apomasaHu aBTOCIOpaxo S-Hamyau aBtocmopa. A-Hydrodictyon
africanum; b —H. reticulatum, Typuau xypa nap JoXwiu Xydadipau moaapu, B-sk

KUCMH Typ4Yau 4aBOH.
Cynopuuxou amaJiu.
1.bo €pun npenapaTxo OMyXTaHU COXTH Xydaipau XJIopeiuie Ba Typyau oOu.

2. Cukiu TapakkueT Ba ad3ouiy uH 00cab3xopo 00 BOCUTAU YaIBAIXO Ba PACMXO

OMYXTaH.

3.Pacmu coxT, ad3out Ba TapakKUETH XJIOpeEIyia Ba Typyau oOupo 6a andom.
CaBosixou Ha3opaTu.

1. CoxTu x10peiiapo u30X Auxen?

2. Yapaéunu ad3ouiy xJiopesia Ui r'yHa Mery3apa.

3. CoxTu Typ4au oOu 4u ryHa act?

4. TapTnbu yapa€uu ad30UIIHN Faipy YMHCH Ba YMHCHH TypUau OO Uu TYHA acT?

5. Hap 6opau xycycustxou QoiaHOKH XJIOpesia MabIyMOT JUXen?
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MAHITYJOTH 5: COXT BA A®30UIINA YJIOTPUKC
(ULOTHRIX)

Haxkma

1. Xycycusatxou 0a o6cab3Tondaxo Xocu yJIOTPUKC Ba MOHAHAWM OH Oa aurap

00ca03x0 Ba Gapku 0HXO.
2. TacHu(OTH YIOTPUKCPO MyailsiH KyHE.

3. Coxtu Xydvaiipa Ba KaATaHaW YJIOTPUKCH a3 TabuaT FyHaomTapo 00 &puu

[IpeEnapaTxou Tau€p Ba MyBaKaTH OMYXTaH.
4. Ad3zour Ba TapakKKUETH YIOTPUKCPO 0a a1doM KalluJaH.

Maxkcaau napc TacHudoTH yIOTPUKC, OMYXTaHU COXTH Xydaiipa, ad3our

Ba TapaKKI/IéTI/I OH.

HNo6opaxon wioBaru. Xyuaiipa, NOHPEHOUIXO, Xyuailipaxou Oa3zad,
pU30UI,Xydalipaxon PENpPOAYKTHBH, 300CIOpad IyKaMYMHAKIOp, 300CHopau

YOPKAMYHMHAKIOP, a)30UIITH YHHCH Ba FAPU YHHCH.
YcayOu ry3amranu Japc. AHbaHaBU, Xy4yMH aKJIOHa.

Bocutaxou ry3amrTanu jgapc. Crnaliaxo, KOJIOCKOI, agaOuETXo,
JacTypamMaiXxod MaIITyJIOTXOM amMald, NypOMHXO, TMpernaparxou Tau€p Ba
MyBaKKaTH, a3 TabwaT FyHJOINTaW YJIOTPUKC, OWHAYaW ITyIllaHJa Ba OWHayau

IpeaMeT, Yakpa YaKoHaK, 4a[BajIxo.
Ma3myHu MyxTacapu aapc.
TacHnoTH yIOTPUKC a3 3epuHX0 NOOpAT:

[IIys6a oo6cad3Tondaxon cadc3-Chlorophyta.
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Augnon: O6cabd3xon xakuku (bapoGap xamumnakmopon) - Chlorophyceae.

(Isocontae)
Kaobuna: Ynorpukcaamoxo- Ulothrichales
Typxym: Yiorpukc-Ulothrix
Hamyn: Ulotrix zonata.

Kanranau ynorpukcpo 00 sik 4akpa o0 6a oiiHayau mpemnapaT MOH/A aBBal
00 00BEKTHUBU XYpPJ, Mac a3 UH 00 OOBEKTUBU KajoH MeOuHeM. Jlap OH KajaTaHau
YIOTPUKC a3 KaBaT XydaWpaxo wubOopar Oyma, 00 uywiatm facd mymmmara
Oynanampo meOunem. [luTommasma Oa geBopu NycTH Xywailipa Ha3AMK YO
rupudTaact, XpomMaToPopu IUIACTUHKAru MeHamosii. bo OOBEKTHBU KaJlOHHU
MHUKPOCKOIl HUTOX KYHEM, Jap Xpomarodop sSIKYaHATO MUPEHOM], SIKTO SAPO Ba
Jap Mapkasu xyuaipa mupan Xydaipa-Bakyosia MmeHamosia. Jlap kagranau Oyaaru
Xamau XydJaipaxo sik xei, hakaT Xydaiipan 6azanu 6a pu3ouau KyTox tadamn édra
Oapou 0a cyOCTpaKkT 4acmuaaH XuU3MaT MeKyHaJ. Jurap xyudaiipaxo TakcuM Iryja
Oapou Te3 cab3uJaHu KaJTaHa Ba 0apou MAKIEOMU Xydyallpaxou penpoayKTHBHU

MeoBapa.

Jlap ad3oumm Faiipy YMHCH Xydaiipaxou cab3 a3 2ta 1o 16(32)ta ny
KaMYHHAKIOp 300CTIOpaxo Xocuia MekyHaa. MH gapaén a3 Xydaiipam anmukanz oro3
édTa To acocu KaJaTaHa JaBOM MEKYHaJ. 300CMOparou Iy TyMIIyFIap/a a3 Cypoxu
naxJyW JIeBOpH Xydaiipa Oapomama MepaBan. baba a3 maBpaum XapaKaTKyHH
300CIOpaxo0 MeEucTaj Ba 00 HaBOAT KaMuMHAKXOpo maptodra Oa cyOcTpakt

Jacnyaa KaaTaHaru HaBpO XOCUJI MEKyHal.

Jlap ad3ouIy YMHCH JOXWIM Xydaiipaba ny kamumHakaop 8(4)-34(62) ta
raMeTaxo XOCHJ MelnaBaja. ['aMeTaxo BaKTH a3 Xydaiipa Oapomaman 00 YmiIIH
HIYJIYMINYK Mymgaa Oyaa a3 myIyMIIyK Xapakar kapja 4y0 memaBaa. Yapaéuu
quHCH 00 POXM W30raMus COAMpP MemaBal. ['aMeTaxou 1y KajTaHa XaMpoX Iya

(KomumsiLMsl), 3UTOTal XapaKaTKyHaH/Iah 4YOp KaMUYMHAKIOP XOCHJI MEKYHa/l.

24



MabayMm BakTH XapakaTkapaaH 0abj Bail 0a cyOcTpaT yacmuaa JOMPAIIaKIpo
XOCUJI Kapjia Ba KaMUMHAaKXopo Oa JapyH Kamujga mMerupaa. A3 3urora sk
xyuaiiparu cnopodur cab3zuga wmedaposa. ABBajd HalmIaki-(ycuMmTa) XOCHII
MekyHan. Kucemu nmoxwium crnopodut 6abn a3 myxrta pacuman 4-16 ta yop
KaMUYMHAKAOp 300cmopa Xxocwi MmemaBag. OHXO a3 Cypoxu JeBOpH CHOpOdUT

6apomana mepaBan. 3o0cmopaxo 0a cyOcTpaT yacmuaa Mecad3aH/I.
Cynopumxoun amaJin.

1. OMyxTaHu KaJTaHa Ba COXTH Xy4ailpau yJI0TpUKC 00 BOCHTaH Mpenaparxo.

2. bo BocuTan 4agBaixo OMyXTaHHU aQ30UIIN FAUPU YMHCH Ba YNHCHH YIIOTPHUKC.

3. Pacmu coxtu xy4aiipa, kaaraHa ad30UIll Ba TApaKKUETH YIOTPUKCPO Oa anbom

KalnuaaH.

Pacmu 5; 1. Coxtm yMyMuH yJIOTPHUKC, 2 XOCHJIIIABHM 300CHOpa, 3-

M30TaMusl.
CaBoJsixou Ha3opaTu.
1. CoxTu xyuaiipa Ba KaJiTaHau yJIOTPUKC Y TyHA acT?

2. Ynorpukc 60 aurap o6ca63xou cad3 uu ryHa MOHaHAM Ba (papk gopan?
25



3. Ad3ouiu Failpy YMHCHHU YJIOTPUKC YU I'yHA acT?
4. YapaéHu YMHCHH YJIOTPUKC YU TaBp Mery3apan’?

5. Jlap yJ0oTpHKC 300CIOpaxou Ay KaMUYMHAKIOP Ba 4OP KAMUYMHAKAOP KaJ0M BaKT

namgo0 MelaBa.

MAIIFYJIOTH 6: COXT BA A®3OUIIN DJOTOHUYM
(OEDOGONIUM) BA KJIAJJO®OPA (CLADOHPORA)

Hakma
1. OmyXxTaHU COXTH ab30XOHM YNHCUU SAOTOHUYM Ba a(p30MIIM YAHCUU OH.
2. OMyXTaHM COXTHU KaJaTaHaH 3JJOTOHHYM.
3. OmyxTaHu cOXTHU KaaTaHau Kiagodopa.
4. Ad3ounu YuHCH Ba Fallpy YNHCUHU KI1aJ0Popapo OMYXTaH.

Maxkcagu napc: OMyXTaHM MaBKEW CHCTEMATHKH, COXT Ba ad3oumm

9JIOTOHUYM Ba Ki1agodopa.

HNoopaxou wminoBaru. Kanranau puinramakia, XpoMOTO(pPH CHHPAIIAKI,
MIEPUHOMU], JOHAYAXOW Kpaxmall, KOHBIOralus, FAaUpU4YMHCH, YUHCH, aB30UILIU

BEreTaTUBH, MEH03, XpOMOTO(POPU CUTOPAIIAKIL.
Yciy0u ryzamranm aapc. AHbaHaBUM, XydyMU akJOHa.

Bocuraxou ry3amranu gapc. Crnaiiaxo, KOJIOCKOI,  agaOuETXo,
JacTypamMaixo a3 0apou MalFyJIoTH aMalid, MypOMHXO0, HaMyHaxou a3 Talduar
FYHJOIITa, MPENApaTXOu JOMMHU Ba MYBAaKKaTH, OWHayad NpeAMET Ba IYyIIAHJA,

yakpa-4aKoH, MaxJIyJId HOJIUIN KaJIUM, 4aBaIXxo.

Ma3mynn Mmyxracapu aapc. TacHudu cucTeMaTUKH HH 00cad3xo a3
3epUHXO0 Ubopar.
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[Iys6a: O6cab3rondaxou cadz — Chlorophyta

Aunon: OOca03makixon ca03u xakuku (0apobap KaMUYHMHAKIOPXO) —

Cholorophyceae (Isocontae)
Kabuna: Dnoronnymaamoxo- Oedogoniales
Typkym: Dnoronnym - Oedogonium
Hamyn: Oe. crispum.
Kao6wma: Cudonoknaausaamoxo — Siphonocladiales
Typkym: Kinanogopa — Cladophora
Hamyn: C. glomerata.

Kanranau a3 tabuat rynaomran kianodpopapo 00 jiyna HUTOX MeKyHeM. ba
CaxTUHU OH bTHOOP nuxes, 6aba 60 0OBEKTUBH XYPJIU MUKPOCKOIT COXTH OepyHau
kagodopapo oMmyxTta pacmampo 06a ampOoMm KamumaH 3apyp. Opo 060 &pum
cy3anm mpemnapoBan 1 € 2To KaaraHam o6cab3po MoHma 60 oilfHavau IyIIaHJa
MEMyIIeM, Ba IIOXapOHUHW JUXOTaMH Ba Xy4alpaxoW MWIMHIAPIIAKIPO IHIAaH

MYMKHH.

bucép Bakunxou Typkymu kiagodopa gap 6axpxo Ba 6ab3e HaMyJIXOU OHXO
nap oOXOM IIMPUHU XaB3ax0 Baceh MaxH mrynaact. OHX0 00X0M Te3 MEOKHUaru,
KaHAJIXOM KHUCJIOTAaHOK MyxXuTOa, jabu uyixoba Ba rmemu dammaxoba Oa
cybcTpaTxo wacnuma 0aba KaHAa myga 0a pyn o6 mumHO Kapma merapaan. Jlap
MUKPOCKOIT paHTu cab3u KaaraHau kianodopa Ba MIOXapOHU a3 gurap 06cad3xo
dapk MekyHan. Xydaiipaam OHMCHEpP KaBaTa a3 KiedaTka uOopar MmeOola.
[Murobma3ma Kamau ACBOpU Xydaipa UYOUTHp IIIyAa, JJIAKMIAKIT TIACTHHKAHOK

XpOMOTO(POpPax0 MEHAMOS/I.

Adzonmu ralipu ynHcu 00 BOCHTaW Jap HYTH Xydalpaxow mioxapoHaa 0a
MUKIOpH 3HUEN XOCHJ IIyJaHW 300CTOpaxo COAMp MelIaBaa. 3oocmopaxo 2-4

KamMunHakaop Oyma, a3 arpodu Xydwaiipa O6a OepyH Oapomanma, OGabn cab3uma
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WHJVMBUAM HaB IMaka Me€0an. Adszoumn yuHCH u3oramus. Hamynxoe ku aap
0axpxo MaxH 1ryaan] ap30UIIM YUHCUUA U30MOp(d XaM Auaa MemanBag. Ab30X0U
YMHCHM HaprHa Ba MOJIMHA JIap paCTaHUXOM ajmoxuaa mecad3an. [lap rametodurxo
ab30XOM YHMHCH MOJIMHA Ba HapuHa puBo4 Me€Oan. Ilemr a3 xocun urygaHu
300CIOpaxo, SAPOM Xydailpan crnopaduT peayKCMOH TaKCHUM MeIlaBajl, Balie
kuédan OepyHam oHXO a3 cnopadur (apk HaMeKyHala. 3UroTa JaBpau OPOMHPO
Hary3apoHuja ca03uja Haciau cropaduT XOCWI MeKapiaru pacrtaHuOa Tadmui
me€0an. Jlap o6xou mmpuH Baceb naxH mynaaru C. glomerata — 6a xpomocomau
auronan coxub Oyjaa, AaBpaum TapaKKUE€TH OH OurapryH merysapaia. llem a3
XOUCT Kap/laHh TaMeTaxo, SApPOXOM ITUIUIOWIM OH TaKCUM Inyia 0a rarioun

XpPOMOCOMaxo coXxub rameraxo 06a Bydy] MEOosiI.

A3 06 00 €pu cy3aHu npenapoBa KaaTaHau 3J0TOHUYMpPO rupudra npenapat
Tailép kapnaa memana]. bo 0ObEeKTHMBM XypAu NMypOMH HUIOX KyHEM Xydailpau
CUJIMHPIINAKI, OoutoMm OH 00 sAK KaBar ywia mymmaaact. [lurobrmasma kamu
JEBOpHU Xydailpa yoilrup OyJa, SKTO SApPOU KaJIOH Ba OUCHEP NEPUHOMIHOK
xpoMoToopaxo, nap MHUEHA BaKyolal KaJlOH aHUK OaHazap MEHaMOsII.
DOporounyM aap oOXOM HIMPUH Baceb MaxH Iyaaact. Kaiaranaam moxapoHja
pUIITalIaKI, aBBaJl Taru o0 yacnuaa mecad3aa. babarap kanga myzga pyu o6
MUHO Kapaa merapaaa. Jlap obxom Te3 wopu Memrygara JouMo 0Oa cyobctpar
yacrnuga Xa€r MmerysapoHaia. bab3e Xydailipaxoum KajaraHa 0a XyCyCHUSATH TaKCHUM

IIyJaH coxub medoman.

Ad3oumu raiipu uynHcu 00 €puM 300cmopaxo 0a aman Meosi. 300cmopaar
Japo3y IIApIIAKIM KaJlOH, paHrd cab3, a3 4oilmu OepaHru mnpoToriazmMa Tod
O6apomana meuctaa. [ap kucmu nemu oH 120 moHa kamMmyuHaK MaBuya. Ad3oumu
YUHCUU 3JI0OTOHUYM 00 poxu ooroHust 6a aman Meosi. OOrOHUNUIXO MapIIaki EKu
IUUTICIIAKT Oyja, KajJoH OWChEpTAap Bapammaa Xydaiipaxo Oyma 1-2torm map
Oab3exosml 0a X0JIaTU Japo3aK YOWUTHDP IIyjaaact. AHTEpUIUN KYTOX IHUCKIIAKI
Oyna, Xyuaiipaam 0a penyKius 1yjara xpomotoopaxo coxud mebdoman. A3 xap
K Xy4yalpau aHTEpHUIMA AyTOTU 3apia OUChEP KaMUMHAKIOpP CHEPMAaTO30MIX0 Oa
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Byuya Meosd. Jlap >A0OTOHMYM 4YOWIMPIIABUM Yapa€HW YMHCU SKXEI HECT.
Hamynaxon skxoHarm 4YyJOYMHCA AHTEPUAMII Ba OOTNOHUM Jap SK pacTaHd
yoitrupudraact. Hamyaxoum ayxonarm Oomaj, ab30XOM YMHCH Jap KaJaTaHau

pacTaHMXOM I'YHOTYH IIyXTa Mepaca.

Pacmu 6; Dnoronnym (Oedogonium). 1 — konkok4a, 2 — IeBOpH Xydaiipa,
3 — xpomarodop, 4 — nupeHoun, 5 —saapo; A — coxtu xydaiipa, b, B, I' —nap
HaTUYal TaKCUMILABMM Xyd4ailpa XocwimaBuu Bainuk (1) Ba kammokuya, J| —
300cnopaxo, E — puirayaxou antepuanii Ba cnepmaTto3onixo, XK — 6opaopiaBun

TyxyMmxyuaipa(4) 6o épuu cnepmarozounaxo(2) nap ooronus (3);
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Pacmu 7. Cladophora. A- Sk kucmm KagraHaw 300CIOpaHTUAAOp, b-
3o0cnopaHruii, B- Xyuaiipan OUCBEPAAPOTH, M- MUPEHOMIXO, S- SJIPO, X-

xpomaTtodop.
CaBosixon HazopaTH
1. Knagodopa gap yuryHa MyxuTxo Jujia MeraBa?
2. CoxTu KanaraHau kiagodopa 9u ryHa?
3. Ad3zoumm raiipu ynHCHM Kiajnodopa
4. CoxTu KaJiTaHau 3JJOTOHUYM YU I'yHaacT?

5. Ad3ounu HalIBH Jap 3I0TOHUYM YH T'yHA Mery3apaj?

MAIIFYJOTH 7: COXT BA A®30MIIIN CIIUPOTUPA(SPIROGYRA),
3UTHEMA (ZYGNEMA) BA MY KOLIUSI (MOUGEOTIA)

Haxkma

1. OMyXTaHU COXTH Xydailpau KaJTaHau CIHUPOTHpa, 3UTHEMA Ba Mykouus 00

€puM npenapaTxou Talép Ba pukcanusKapaa.
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2. OmyxTanu xonatu TacHU(POTH UH 00cab3X0.

3. ba BocuTam yaaBanxo OMyXTaHU a(30HUII Ba TAPAKKUETH CHOUPOTUpA, 3UTHEMA

Ba MY>KOLIMSI, PACMXOH OHXOpO 0a andoM KallujaaH.

Maxkcaamu napc. OMyXTaHU COXTH Xy4anpa, KaJTaHa, MaBKEU CUCTEMATUKHU,

ad30UIIN CIUPOTUPA, 3UTMEHA Ba MYKOITHSI.

HNo6opaxon wiaoBaru. Kanranam puimramMoHaHna, XpoMOoTO(oOp, NPUHOHI,
JIOHAYaXOU Kpaxmas, KOHIOTalus, aB30MIIM YUHCH, FAUpPUYUHCH, BErCTaTUBH,

Me03, XpOMOTO(pU CUTOPaAaMOHAH]T
Yceayou ry3amrTaHu Japc. AHbaHaBUH, XydyMH aKJIOHA.

Bocutaxou ry3amranu aapc. Crnaiiaxo, Komockom, —agabmérxo,
JacTypamMaixo a3 0apod MaIlFyJIoTH aMalid, MypOMHXO0, HaMyHaxou a3 Taduar
FyHJOIITA, MPENapaTxon AOMMH Ba MYBAKKATH, OMHAa4YaW NPEAMET Ba MYILIAHAA,

Yakpa-4akoOH, MaxJIyJId HOAUAN KUK, 4aABaIIXO.
Masmynu myxracapu gapc. TacHugotuu uH 06cadb3x0 a3 3epuHX0 ubopar:
[Iys6a: Obcab3rondaxou cad3-Chlorophyta
Aunon: Konsrorarxo - Conjugatopsida
Kab6wuna: 3urnemanamoxo-Zygnematales

Typkymxo: Cnuporupa - Spirogyra; Mysxouus - Mougeotia, 3urnema -
Zygnema.

A3 00cab3xou jgap O0aHKa FyHAOIITA SKYaHATO KaJTaHAW CIUPOrHUpapo 00
BOCHUTauW NMUHIET THpUTa, 1ap oiiHayau mpeaMeT 00 K yakpa 00 dyoirup kapaa 60
OifHauaW TYyIIaHaa MemymieM. bo OOBEeKTHBU XypAM MHKPOCKON HHUTOX KyHEM
KaJTaHal CIApPOTHpa pUINTaMOHaHi Oyaa, a3 SK KaTop Xydalpaxo ubopar
Oynanampo mMeOMHEM. bo OOBEKTHBM KaJOHM MHKPOCKOII Jap JOXHIIA Xap SK

Xyuaiipa 0a makiu crepail 4ol rupudraru xpoMoTopop MeHamosia. Atpodu
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xpomoTodop AaHIOHYAHOK Oy/a, 1ap KUCMU 000U MUPEHOUAXO0 Y0l TupudTaacr,

0on6a Kpaxmall ¥yH MCIIaBal.

SAnpon mwmromnazma Oa xonatu ¢dypyxamuga Ba 00 puIITA4axou OOPHK
OBE30H Oyja, nap MoOaiiHM OH BakKyoJiaxo 4ol rupudraana. Xpomorodop nap
KaBaTh MOOaiiHM JEBOPXOM LUTOIUIa3Ma 4oil rupudraact. bo ionu kamuii Oa
mpenapar TabCUp KyHEM, Jap Ha3au MUPEHOWAXO MaBuya OyJaHW JOHAaYyaxou

KpaxmMall MabJIyM MCIIaBan.

Baktu konbroramus gap yapaHd YMHCH PHINTAXOHW CHUPOTHpa HAMOEH
MemmaBaj. MH gapa€H map cnuporupau 3uHIa IWja HaMellaBaj, a3 mpernaparxou
nouMu Meomy3aHa. Jlap o0bekTHBH Xypa 00 SKAUTAp Mapayuienb 4oi rupudraru
KaJITaHaX0 JUja MEIIaBaa. Xap SK 9yPT TauloM MYKOOWIH SIKIUTap Bapamaaaxo
XOMCHJI HaMyJa Ba JOXWJIM OH KaHaodax0 XOCHJ IIyJaHalmpo MeOHHEM.
Bapamugaxo ©0a skaurap HUTOX Kapaa Mecab3an, MoOaitHM oOHXO0 Oynaru
MuEHOAH Xaj myaa, 6a BOCUTa MH KaHAIYax0 KUCMU JOXWIHH Xydalpau SKyM
00 KUCMH JOXWIWU Xydanpau AYIOM SK40s MemaBai. Jlap HaTu4am sSKYOSIIaBUN
JIyTO TPOTOIIACTXO Xydalpah HaB-3UTOTAa XOCWJI MelraBaa. JlaBpam opMupo
ry3apoHU/a, SAAPOU 3UroTa 0a poXH MEH03 TaKCUM MemraBaa. A3 XOCHJI ITyaard
JOpTO TaruIoWJl Xydaipa ceroam Xail Iyaa, ¢akar a3 sSKToall KajTaHau
cruporupau HaB cab3una mebaposia. Kanranau 3urneMapo 60 0ObEKTHBH KaJlOHU
MHUKPOCKOIl HHUTOX KyHEeM, Jap OH JyTo xpomorodop Oyna, Makiu
CUTOpAMOHAHAPO aopan. Axapo 60 pumradyaxoum OOpUK Aap Mapkasud Xydaipa

OBE30H Oyja, Mu€Hau 1y Xxpomarodop 4oii rupudraacr.

XpomoTohopu My>KOLHSIPO 60 0OBEKTUBU KAJTOHH MUKPOCKOT HUTOX KyHEM
HIAKJIM TUIACTUHKAMOHAHJW OHPO JIUJIaH MYMKHH. SIpo map MuUEHau Xydanpa 4o

rupudTaacr.
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Pacmu 8. Cmnmporupa (Spirogyra). A- KucMu KajaraHa Xydaidpawm ay
XJIoporiacTaomTa , b- KMcMM KaaraHau Xydailpau sik xJjioporuiacta, B- Oypuiiu

KyHJQJIaHTu Xy4aipa, [ -konbtoramnus, J[- cab3uim 3urota

Pacmu 9. Burnema (.Zygnema):A- myxomuus, b- surnema ( Zygnema), a3

yar- KUCMU KaJITaHa, a3 PocT- OypUIIM KyHJalaHTH Xy4aipa.
Cynopuurxon amaJiu.

1. CoxTu Xyuaiipau 3uH/Ia, KaATaHau CIIUPOTUpa, 3UMrHeMa Ba MYKOUUIpo 00 Epuun

MpenapaTxou Tau€p OMyXTaH.
2. Ad3oumr Ba Tapakku€Tu uH 00cad3x0po 60 EpUM YaIBAIXO a3 Xy Kap/laH.

3. CoxT Ba TapakkuéTu uH 06cad3x0po O6a ardbom pacMampo Kammaa rupudTa.
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CaBoJsixou Ha30paTu.
1. CoxTu cnimporupa 4v ryHa act?
2. Ad3zouru cniuparupa 4yu ryHa Merysapan?
3. Map Gopau coXTu 3UTHEMA MabIyMOT Juxen?
4. CoxTH My>KOLIMS YM I'yHa acT?

5. dap uH 06ca03x0 yapaéHu KOHBIOTAlUs YU TyHa Mery3apan’?

MAIIFYJIOTH 8: A®30UII BA COXTHU XAPA (CHARA)
Hakma

1. bo €pum mpemaparxou TaM€p Ba MaTepuaIxoW repdapuii COXTH Xydalpa Ba

KaJTaHau Xapapo a3 Xy HamyJaH
2. Tacaudotu xapa.
3. OMyxTanu ad30uIl Ba TAPaKKUETH Xapa 060 EpUn 4aaBaIXo.

Maxkcagu napce: TacHudoru xapa, KaaTaHa Ba COXTH Xydaipa, OMYXTaHH

ad3oun Ba TapaKKUETH OH.

HN6opaxon wioBaru. banaxo, uydrdypyxammma Ba uydT Xyuaiipaxo,
ap30WIIM BETeTAaTHBH(HAIIBH), PHU30UJA, OOTaMUs, AaHTCPUAHHA, apXErOHHUH,

criepMaTa3oui, XydapaTyxm, 00CTopa, MpOTOHEMA.
Yciy0u ryzamranm gapc. AHbaHaBHM, XydyMU akJiu.

Bocutaxou ry3amrTanu gapce.  Crnaiiagxo, KOJIOCKOI,  agaOuETXo,
JacTypamMaixo a3 0apou MaIFyJjJoTH amajiv, MUKPOCKOIIX0, HAMYHaXou a3 Taduar
TYHJIOIITaW Xapa, Mpenaparxou Ta€ép Ba MyBaKKaTH, TepOapHiiXou OH, JIYIaxo,

oMHayvau NpcaAMCT Ba IymaHaa, 9aJBaJIxo.
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Ma3myHu MyXTacapu aapc

CucremaTukau xapa a3 3epuHX0 Hbopar:
[ys6a: O6cab3rondaxou cadz-Chlorophyta,
Aunon: Xapammakixo-Charaphyceae,
Kab6una: Xapanamoxo-Charales,

Typkym: Xapa-Chara,

Hamyn: Chara foetida

Xapa - uH 00ca03u kanoH Oyzaa, 1ap 00 Kyixo, nap o0xou aapéxo cad3uaa
KaBaTu Fac XOCWJI MEKyHal, KaaTraHa pocT cab3maa, kagam 20-30cm, 6ab3aH TO
IM- pa Mepacaa. Hapnaxo xankamakn 4ol rupudra, 6a yminbaHaxo xamimadexu

Topaj.

bo €pum nyma kaaranma 6a GaHm Ba OaitHM OaHI YyJ0 UIyJaHAMIPO TUAAH
MyMKHH. baprxo gap 6anaxo 06a Imakiu Xajika 4o rupudrTaana. Xapa 0o &puu
puszouixo 6a cyocTpar mevacrnaj. Xapa a3z kuédau OepyHuain 6a pycraHau OGapr
nosiIop MOHaH/ acT. bo BocuTan 0OBEKTHBY KAJIOH HATOX KyHEM Jap Xapa Jay Xell
Xyuaiipaxo OymaHampo meouHeM. A3 sk uydT Xyuaiipaxou dypyxamuaa OaHIX0
XOCWJI MeliaBaja Ba OUCKEP MapoTHOa TaKCUM IIyJa 0aprxo XOCWJI MellaBaj.
Xyuaiipaxon nyTtapada OepyH Kammjga TakCcuM Hamryga ¢akatr cab3uga OaHn
XOCHJI MeKyHaHA. bo o0bekTHBH Xypa Oypylm KyHIaJaHTH KaATaHApo HHUTOX
KyHEM, XyJalpaxou KaJIOHU MHEHA 00 Xydalpaxow XypHA NMeUua, MyCTIOK XOCHII
KapaaHu oHpo MeOuHeM. [lapuam xkanTaHam xapapo 6a oWHayau mperapaT MOHJA

6I/IHCM, Jdap MUTOILIa3Ma JOHOYAXO0M INIACTHAAXO0 XapaKaT KapaaHampo MEOHMHEM.

Hap xapaxo ad3ouiy raiipu YMHCU Aujia HamemaBaa. Ad3ouiy HamBu 00
€pUM TUPEXXOM Jlap pU30MIXO0 MaBuyj Oyaa 0a aman meosin. A(30UIIM YUHCH-
ooramusi, OpraHxoM YMHCHM OHChEpXydaiiparu 00 €pun aHTPUIIUN Ba apXEerOHUM

06a aman meosia. ap ad3oummm yuHCH KUCMHU Oojiom OaHa0a OOTOHMM, KHUCMHU
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NO€HU aHTepuaud Xocua wmemasaa. OOroHWi Japo3ak-OBalIIaki MeOOoIa
JIEBOPH XydalpaTyXM a3 Xydalpaxou criepaid Japo3aku HOTeKHc ubopar Oyaa,
nap KucMu Oojoum 00 mMaH4yTO Xydaiipan KyTox (Tod) Oa oxup mepacaxa. ap
JOXUJIAII Xy4apaTyXMH KaJOH 00 MaxCyJOTXOM 3aXxWpaBH 4ol TupudTaacr.
AHTpuaniixo xypa Oyna mapiakia mebomaza. babau myxra pacuaan OHXO paHTH
3apapo merupani. JleBopu aHTepuauii a3 xXydalpau CEKyHYa-KaJIKOHXO HOopar
Oyna, a3 Tapadu NOXWINM OHXO PHUIITAXOW criepMareH menaposia. Jlap oHXo
CHepMAaTa3ouAXoM Jy  KaMUMHAKAOPH  XapakaT4aHJ  XOCHJ  MelIaBa/l.
Cnepmarazous Xydaiipatyxmpo Oopaop MekyHal. [ap arpodu Xyuaiiparyxmu

Oopaopiyaa YWIIN HEJUTI0103a 4yA0 MEIIaBal.

Pumraxou kaBaTu JOXWIMM Xydaipa 110Xa poHJa Ba JIap OHXO KPEeMHE3EM
Ba 0XaK 4aMb MeIiaBaj. XaMHUH TaBp aTpou 00CIopa YWJITU CaXT XOCHJ IIyJa
JaBpau OpoMHpO Mery3apoHaa. Jlap BakTu cab3ugaH oocmopa SApOu OH
PEAYKIIOMH TaKCUM IITyJla, YOPTO TAIIONI AP0 Ba MHUEHAU OHXO TYCHKXO XOCHII
MemaBaj. Jlap xydaiipau 00JI0M SIKTO SIpO MelIaBaj, Xydailpau mactOa Ooran
ceTo smpo MemaBaa. baparap OHXO Xan mIyyma MepaBaHI. Uuiaaw oocropa as
KucMU Oojionm kaduma xydaiipaum Oosonm 0a Japo3u TAKCUM MeIIaBaj. XOCHII
nryard Xydaipau goxwin 6a xap tapad mecad3aj: sIKToall pU30oUAPO, AyHOMAIIl

Ooraa mpoTeHeMapo XOCUII MEKYHAJ Ba a3 OH KaJTaHau Xapa puBo4 Me&oa.




Pacmu 10; Xapa (Chara fragilis):A-Coxtu ymymun xapa, b- kucmu kaarana,
B-kankonua, I' - cnepmarozouns; 1-puzonnxo; 2-kinyOeHKH; 3-1I0XapOHUH MaXJIyH;
4-xygalipaxou Mapkasuii; S-xydaiipaxou OepyHa ; 6 — HaBIaxou sikxyuanparu; 7-
OOrOHUM; 8-KOpoHKa; 9-xyuaiiparyxwm; 10-antepuauii; 11- kankonua 12-gacrtayva;

13-purran cepmareH.
Cynopuiixou amaJiu.

1. OMyXTaHu COXTH Xyd4aiipa Ba KaJaTaHau xapa 00 €puM mpernapaTrxodu Ta€p Ba

bukcanusIIyaa.

2. bo BocuTau yagBanxo ad3ouill Ba TAPAKKUETH Xapapo OMYXTaH.

3. Coxr, ap3ouin Ba TapakKu€TH Xapapo 0a aibom pacMauIpo KanujaaH
CaBosixou Ha3opaTH.

1. Xapa map uu ryHa MyXuT Mecad3an?

2. CoxTH KaJTaHau xapa 4u r'yHa act?

3. PuBouébum xyuailpaxou nytapada Ba nyTapad OepyHKammMaa 4Yu TyHa

Mery3sapan’?
4. Ad3oumu HalLIBUM Xapa 4u I'yHa acT?

5. Ad3ouiy yMHCUU Xapa 4u ryHa Mery3apaj’?

MAIIFYJOTHU 9: A®@30UII BA COXTU BOLIEPUS (VOUSHERIA)
Haxkma
1. OMyXTaHu XyCyCHITXOM yMyMHUH o0cab3Tondaxou 3apa-cads.

2. TacHudotu Bomepus.
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3. OMyXTaHU COXTH Xydalipa Ba KajJTaHau Bouiepus 00 Epuu MpenapaTxoun J0UMHU

Ba (pukcanusmIya.

Maxkcagu papc. ba wmconu o6cab3tomdaxon 3apna-cad3 OMYXTaHH

XyCyCHATXOU YMYMH, HOU CUCTCMATHUKH, COXT Bad TapaKKI/IéTI/I OHXO.

HNoopaxou wuuoBaru. Kamunmnakxowm HOOapoOGap, MUTMEHTXO0, MOIaXOHU
3aXMpaBd, aA4YJOAX0  KaaTaHAW  pPUINTAMOHAHMA, PHU30HI, XPOMOTO(hOpH

ralipuniepuHou I, ah)30UIIN YUHCH Ba FAPU YMHCH, 300CIIOPAX0, OOTAMHUSI.
YcayOu ry3amranu Japc. AHbaHaBUM, XyUYyMHU aKIU

Bocutaxou ry3amranu gapc. Crnaliagxo, KOJIOCKOI, agaOuETXo,
JacTypamMaixo a3 0apod MallfyJIOTH aMald, MypOMHXO0, HaMyHaxou a3 Taduar
FYHJOILITAal BOUIEpHS, NpenapaTxod Tal€p Ba MyBaKKaTUU BOIIEpHs, OWHayau

peaMET Ba MyLIaH/1a, YaKpa YaKOH, YaJBallXxo.
Ma3MyHu MmyxTacapu aapc

O6cab3Tondaxou 3apa-cad3 6a KaaTaHau siIKXydadparu, OuchEpxyuanpary,
KaJloHHaJ Ba Oexydaiiparu coxub meboman. Jlap HaMyaXxou XapakaTHOKHU IIyb0a
ayTo HoOapobap KamumHakxo (cydTa, napos-marMoHaHa) wmaBuyd. Jlap
XJIOPOIIACTXO XJOpoduul a, ¢ Ba KapoTUHXO aib(a, Oera Ba paHrd 3apl
MeToOU1ard KapOTUHXO (JIFOTEH, BUOJIAKCAHTUH Ba HEOKCAHTUH) OMCHEDP MellaBajl.
[MepuHOoMIxo kam MmemaBaj. ba cudarn Mommaxou 3axupaBu paBraH, JCHKO3UH Ba

BOJIIOTHUH 4YaMb MCIIaBa/l.

Kpaxman xocwn HamemaBajg. AQ30WIIM HAMIBA a3 XUCOOW  KYHIAJIaHT
TaKCUMIIIABUU Xy4aiipa Oa aman Meosin. Ad3oumu ralipu uyuHcH 00 €Epun

300CTIOpaxo €KM arIOHOCIIOpaxo 0a Bydy/ MEOs /.

Adzonmu unHCH Hap 0ab3e HAMYIXO BOXYpAa M30ramMusi €KUM OOTraMus
meOoman. [lap mapouTd Hamycouj MyCT KPEeMHUHHOK IIyJa Ba 1Oy LUCTau

HO0apOOAPKUCMPO XOCHIT MEKYHAI.
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Hlysb6a aumomxom 3epuHpo mgap ©Oap wmerupan: KcanTomoHaamakixo-

Xanthomonadophyceae, KcanTomnomakixo-Xanthopodophyceae,
Kcanrokammaknxo-Xanthokapsophyceae, KcaHTOKOKKIIIaKIXo-,
Xanthococcophyceae, KcanTorpuxmakixo- Xanthotrichophyceae Ba

Kcantocudonmrakixo- Xanthosifonophyceae.
TacuudoTu BolIepUs YyYHHH aCT:
[Iys6a: Obcab3Tondaxou 3apay cads- Xanthopyta
Aunon: Kcanrocudonmakixo- Xanthosiphonophyceae
Kab6una: Bomepusruxo-Vaucheriales
Typxym: Bomepus- Vaucheria.

bo épum yakpauakoH a3 OaHkaum oOW BOLIEpHs IOUITA SIK Yakpapo rupudra
0a olfHayaW MpeAMETH Ty30IlITa, aBBaJl 00 OOBEKTHUBU XypJ HUTOX KYHEM,
AKYaHJTO KaJaTaHau rFadcu cab3u-KyIIOIW PUIITAMOHAHIMU BOILIEPUS MEHAMOSII.
Kaaranam 06a Xyuwailpaxo TakcMMHalryjaa 3bTHOOp auxed. babag 00 oO0beKTHBU
KaJIOHMW MHUKPOCKON HUTOX KyHEM, KaJTaHau MIOXapoHJ]a, OHCHhEP SIpoXo Ba
oucsép xpomorodopxou FaipunepuHouan MeHamosia. ba raiip a3 uH uyakpaxou

paBFaH XaM MaBYY/I.

Ad3zoumu ralipy yuHcu 00 EpUU 300CMOPOTOHMIXO IIyAa, a3 KaJTaHau
3MHJIad BOIIEPHUS 300CMOPAXOU XapaKaTHOKU Iy KaMYMHAKIOp OapomajiaHaiipo
muaaH MyMkuH. [lemn a3 0aBydys omMagaHu 300CIopa, 1ap JOXHIA 300CTIOPAHTUN
Oynmaru xpomaTodop Ba Ipoxo 00 MPOTOoIIa3Ma OMeXTa MeIIaBaj, Oabd SAaPo Jap
aTpodum neBopu Xywailipa Ba xpomarodop Oomraa Jap KHUCMH JOXWIM Xydanpa
YOWTMp MelIaBaj. 300CMopaxo TyXMIIakjl Memasan. Jlap mactu xap sk 4yt
KAMUYMHAK I[HUTOIUIa3Ma, SIKTO SAIpO Ba Jap MOEHW OH XpoMoTOohOpH JOHAIOP
yoiirup memanaj. baba a3 myxra pacugaHu 300cmopaxo gap 00JI0M 300CTIOPAHTUI
Cypoxua XOCWJI MemaBajl. 3oocmopa 00 épuu XxaMuH cypoxda 6a 06 Gapomana, Oa
STOH YMCM YacIu/ia, KaMIMHAKX0opo maprodra 6a pacTaHUM HAB TaOAMIT Me€Oa.
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Ad3zoumm unHcH ooramus Oyna, Jap OH OyJard OOTaHUIXOU aHTEPUAUKUPO
a3 Marepuanu o6cabd3u 00 crnupT ¢ukcanus kapjaa €KM a3 Npenaparxou JTOUMHUH

paHr Kapjaa JujaH MyMKUH. J[ap ooraHuixo 3urotaxo aHuk 0a yaiiM MEHaMOsI.

Jap kaaTraHau BoIIEpUSt OOTAaHUM Ba aHTEPUAMIXO 0a SKIUrap Ha3AUK YOU
rupudTaact. Ooronnii 60 €puu TYCUKM Jap macTaml 4ol rupudra a3 KajaraHa
YyJI0 [IyJ1a MEUCTa, 1ap JTOXWIN OH SIKTO XydahpaTyxym MaBuy. Jlap Hamymaxou
SKXOHAaruy BOIIEpUsl MaxJyd OOTOHMMOA Xydailpan 4YMHCU-AaHTEPUIUN HOUTHP
nryaact. A3 aHTepUAMIIXO CIIepMaTa30MIXOM JAyKaMyuHakgopu HoOapobap Oa
Byuya Meosn. babn a3 myxra pacupaHu Xydaiipa Tyxym OOroHuit kadumaa, a3 oH
moanan maddod uymo memasan. Mu mMogna cnepmartazouaxopo 6a xyn yanbd
MeKyHaa. A3 crepmara3ouaxo ¢akar skroam Oa JapyHH OOTOHHMM TIys3allra,
Xy4yanuparyxmpo 00opop MeKyHa . XOCHII ITy1ary 3urota 0a 4wy radc nevoHuaa
nrysa, 00 Yakpaxou paBFaH Ba IeMOTOXpoM Nyp Memanan. JaBpau opomupo
ry3amira KaJTaHau ramionaa cad3uma mebaposia. Bomepuspo gap o6Xou mupuH,
00X0M HOpaBOH 0a Failp a3 WH Jap XoJaTh 00 PU3OMIXOSII 0a XOK YacluJaruu
KaJTaHau cab3u pHUILITAMOHAHIM OHPO Jap COXMJIM XaB3aXOM 00all XyIIK LIyaaru
muaaH MyMKuH. Bomepuspo npap OaHkayaxou 000p HHUroX JOIITaH Ba

cab30HUAaH MYMKHH.

40



Pacmu 11. Bowepus (Vaucheria).l-kaTTanau raiipuxyuaiipaBu; 2-pu30H1xo;

3- 300cmopaHruii; 4- 300cnopa; 5- 00roHuM; 6- aHTEPUAUI.
Cynopumxoun amaJin.

1. Kaaranau Bouiepus Ba COXTH Xydaiipau OHpo 00 €puM mpenapaTxoud JTOUMHU

OMYXTaH.
2. bo épum yanBamxo omyxTanu ad30uIll Ba pUBOYEOUH OH.

3. Kagrana Ba coxtu Xyyaiipa, ad3ouin Ba puBOYEOMHU Bouiepusipo 6a aidom

pacMmarnipo KamruaaH.
CaBoJixou Ha30paTH.
1. CoxTH KaaTaHau BOIIEpUAPO paxMOHE/.
2. Taptubu ad3ouiy FaipUIMHCUM BOILIIEPHS YU T'yHA aCT.
3. Ad3oullii YuHCHUH BOILIEpUs?
4. Bomepus gap 4u ryHa IMIapouTxo Mecad3an?

5. Bopmepust a3 6opau yu 6a myns6an odcad3roudaxon 3apa-cad3 ITOXHI Kapaa

uryaaact?

MAIIFYJOTH 10: COXT BA A®30UIIN MAHHYJISIPUS
(PINNULARIA)

Haxkma
1. XycycusTxou yMyMHuH TAATOMTOU(AXO.
2. TanudoTr MUHHYTAPHS.

3. OMyXTaHu COXTU Xydailpau NUHHYJsIpUs 00 €puu Mpenaparxou JAOUMH Ba

bukcanusaIIyaa.
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4. OmyxTanu a30UIlI Ba TAPAKKUETH NUHHYJIAapUs 00 €pUu 4aJBaIX0 Ba pacMXOu

OHpO 0a anboM KaluJaH.

Maxkcaan pape. ba wmuconmu nNUHHYISIpUS XYCYCHUATXOU YMYMHH

,Z[I/IaTOMTOI/I(I)aXO, MaBKCHU CHUCTCMATUKH, 3(1)301/1111 Ba COXTH OHXOpPO OMyXTaH.

HNoopaxon wmiaoBaru. CoByT, SNHUTEKa, TMIIOTEKA, MUTMEHTXO, MOJJIaX0H
3axupaBH, ad30WIIM YHHCH Ba HAIIBH, ayKCOCIOpa, adJIoaX0, YOK, MHUTO3,

KOHBIOTAIUS, IPOU FaIUION]IH, TAMETA.
YcayOu ry3amranu Japc. AHbaHaBUM, Xy4YyMH aKJIU.

Bocutaxou ry3amranu gapc. Crnaiiaxo, KOJIOCKOI,  agaOuETXo,
JacTypamMaixo a3 0apou MalIFyJOTH aMalld, MUKPOCKOIIX0, ITpenapaTxou Taép Ba
MyBaKKaTH, HAMYHaxOH a3 TaOuaT FyHIOILITau MUHHYJSPUS, OWHAYau MpeaIMeT Ba

nylaHaa, 4aKkpa 4akoH, 4aIBajixo.
Ma3myHu MyxTacapu aapc.

HIyp6an nuaromTomdaxo mgap MoOaiHM 00cab3Xx0 a3 uYMxaTd ajaau
HaAMyJIX0 YOW aBBAJIPO HIIFOJ MeKyHaj. WH opraHu3Mxou MHUKPOCKOIHHU SIK
XydalpaBy Ba KOJIOHHAJ, OCHTOC, XaMUyH X0JaTH TUTAHKTOH, JIap OKEaHX0, 0axpxo
Ba Jap TapkuOW KUMEBUU Xapxejgau OOXOHM IIMPUH Ba MYXHUTH XapopaTxou
T'YHOTYH Baceb IaxH IIyjaaacT. bab3e HaMyaxo jgap KaBaTH 0O0JIOM XOK, Ooyion
CaHTXOM HaM, YalllMaxou rapm Ba O6apdxou sxkapma, nap (hacaxou TYHOTYHU COJ

A MemiaBaj.

JleBopu Xydaiipam OHXO acocaH KpEeMHE3EM coxTa Imyaa, a3 AyTo 00
AKAUTap 34 4od TupudTard COByTH XHMOS coxub Oyma, map 6omo Oymaru —
AMUTEKA Ba MOEHU-TUNOTEKa TydTa Memasan. [lap Tapadu 3u4m UH Ty KHCM YU
Ba Xalkau TaHr MemaBaa. Carxu OepyHawm 4ujj xapxema Oyma, oH a3 Oapou
HAMYJIXOW OHXOPO aHWK KapJaH axaMHUsATH KaJIOH JOMITA SK oHa sSApoda coxud

MebOoma. XIIOpoIIacTX0 KyHFUpP paHr Oyna, a3 KapOTHHOMJIXO Ba TUATOMHHXO
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nbopar act. XaMuyH MOJJIal 3aXUpaBU pPaBFAHXO, BAIIOTUH, JEHKO3MHXO YaMb

MceIIaBanu.

Ad3zonmm HamBuM ARaTOMXO0 00 Epuu O0a Ay KUCM UyJ0 IIyJaHU Xydanpa
0a aman mMeosin. Xap AK mapyau 9yJo mryaa 0a Xy runoreka Xocuil MekyHan. MH
Tap3u ad3ouil gap ¢aciau 6axop Ba TUpaMOX Iujia MeliaBaj. XOCHJI ILIyAaru
Xyuaiipa 0a sk4aHg MapoTuba TaKCHM IIyAa Jlap HaTH4Ya aHa03ad OHXO OHCHED
Xypa memaBaj. Jlap xamuH BakT dapaéHu ad3oumm yuHCH 0a Bydya Meosid. Jlap

a(l)SOI/IHII/I YWMHCH agaJu OHXO BI/IéI[ HaMcClIaBaqg OaJIKu X0JIaTH HOPMAJIXM KaJIOHHAIIT

Oapkapop Merapjaaj.

Xy4aifpaxon Xypa ©Oa sSKauTap HA3IWK IIy/a, COBYTXOHM XyApO MmapTodTa
IIyJTyMIOIyK MemaBaj. Xap fK Xydaidpa 00 pOXH MeH03 TakCHUM MeEIIaBajl.
Xyuaitpaba Oymarm 210 €kuM osiApo Oa  JereHepanus Iydop MeIIaBaj,
OoKuMOHJax0 4y(dT MemaBaHiA. XOCHJI IIyjJaru 3Urora aykcocmopa Trydrta
MemaBaZ. A3 OH Xydailpal HaBM KaJOHMAlml HopMaa [maki Me€0aj. 3uHau

TapakKUETH TUATOMXO Jap (azau JUTUIONIU METy3apa.

lys6an  guaromToumdaxo 0O6a Ay  augod  TaKCUM — MeENIaBall.
[enrpukrraka(Centrophyceae) Ba Ilarmaxn (Pennatophyceae), Cucremartukau

NUHHYJISIpUA a3 3epUHX0 HOoparT:
[ys6a: JInaromroudaxo-Basillariophyta
Augnon: INatmakiaxo- Pennatophyceae
Kaobuna: Hokruxo-Raphinales
Typkywm: [Tunnynspusi-Rinnularia
Hamyn: Pinnularia borealis.

bapou caHumaanu nuHHYISIpUs a3 OaHkayan oOM AMATOM JlomITa Oa 4akpa
YaKOH sIK 4akpa o0po 0a oiiHayau mpernapar 4akKOHJ1a aBBaJl 00 OOBEKTUBH Xypau

MHUKPOCKOT HHUTOX MeKyHeM. Jlap OOBEKTMB Xap XeJl auaToM 00cad3Xxo auja
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MemaBag. MoOaifHM OHXO Xydalipan aHda KajJOHM NTWUHHYJSAPUS 4YyJI0 IIyaa
MeHucTal. bo OOBEKTHBHU KaloOH a3 Tapadu KaBaTXOW MUHHYJSAPUS HUTOX KyHEM
anuIncImakia €KM IMAaKId Japo3akpo J0mTa, a3 MHUEHM KaBaTXo 0Oa Jgaposu
ry3alirard 4okpo aujaH MymkuH. Jly Hyr Ba Mu€Ham Xydaiipa Baceb Oyna,
rupexxo rydra memasai. Jlap HaTHuam xapakaTu MUTOIUIa3Ma 60 BOCHTaW YOK 00
ry3amira, TUHHYJISIpUsS xapakaT MekyHana. Jlap aTtpodu mammaxo KoByprauaxou
napaien 4ot rupudraact. Kopypraxo 6a 4okxo Hapacujga 0a KUCMH JTOXHIIAU

najiaxo Japomazia OHXopo 0a XOHayaxo 4yJ10 MEKyHas.

Jlap Xy4aiipan MUHHYJISAPUS [UTOIUIa3Ma, SIIPOM OH OBE30H Oy/a Bakyola
Ba JAyTo xpomortodopxou cuéxuarod maBuya. ba railp a3 uH map Xyudaiipa
YaKkpaxou paBraH, JIGWKO3WH Ba BaJIOTHH YaMb MelIaBaj.Xamau UH KUCMXOpO a3
OepyHH Xyuaiipa Mymmaa MEUCTOJAru-3IHUTeKa, a3 JOXWIM OH YO TrupudTaru-

THUIIOTCKA IMyHinJaa MCUCTal.

CoxTy nuHHYyNapus Ba Jurap o0ca0d3xou AUATOMHUpPO 00 mpenapaTrxou
JOMMH XaM OMYXTaH MyMKHUH. Jlap BakTH NUHHYJIApUsA 00 pOXH HAIIBH a(30MIL
KapJlaH MPOTOIUIACTH OH XamMuJa, XauMmall KajoH IIyJa TyTO COBYT a3 sSKAUrap
4yyJ10 MenaBaj. Sapou Xydaiipa MUTO3 TaKCUM IIyJla, TPOTOIUIACT XaM 0a 1y 4yzo
MemaBaj. Jlap IpoOTOIUIACTXOM XOCHJ INyJAa Jap SKToall a3 Xydailpan mMoaapu
rupudTarn snuTeKa, JAylomall Oolaj, THIOTeKa MelmaBaa. baba oHXO 4Youm
Hapacuaapo Iyp MEKyHaHJ, JEKMH XOCWI IIyJard 1y Xydaupas TaHaaml a3
TUIIOTEKa Xypa MemaBaa. Jlap HaTu4au siKYaHJ MapoThOa Takpop WIyJlaHH WH
yapa€H Xydaiipa Xyp/ 1yja MepaBaj. Xaumail XypJa Oyaaru xydaiipa 60 Bocutau

a(p30MIIM YUHCH XaUMH XyApO a3 HaB 0apKapop MEKyHa/.

Ad3ouny yuHCUM TUHHYJISIpUS 0a KOHBIOTAIUsl MOHaH U nopad. Jlap un ny
Xyuyaiipa 0a sknurap Ha3guk wemaBaa. OHXO COBYTXOpo mapTodTa, a3 Xyn
IYJIYyMINYK MOJJA 4YyA0 MEKyHaH[.Sapoxou Xydailpaxou 0a gKAUTap Ha3AuK
1IyJa peayKUMOH TaKCHM IIyJla YOPTO AMIUIONA SApo Xocui Memasal. [lap Oab3e
HaMyJX0 XOCHJI IIyJaru Tamion] sApOXopo ceroall, Jap 0ab3e HaMyIxo0 JAyTOalll

0a nereHepauus aydop memanaj. A3 O0KUOMOHJIA SKTO AJIpO IyTO ramera IyxTa
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Mmepacan. A3 OHXO sKToam amE&Oamiaki XapakaT Kapjaa 00 rameran Xywaiipau
UCTO/Ia SIKYOSI MelIaBaJl. XOCHJI IIyAard 3uroTa KajloH nryaa 6a aykocrmopa Tadaui
Mme€0an. babn a3 xocun mryaHu aykocropa IyCTH 3urora kaduuaa, OHpO Jap
aykocropa HUTox Mmenopaia. ba Bos pacunmaru aykocnopa 0a yuifaml neduna,
Xydaipad Xaumall HOpMalld BETETATUBUU JUILUIOMIUN TUHHYJISPUSIPO XOCHII

MEKYyHa/.

IR R

Pacmu 12; A. 1, 2, 3, 4 — coXTu NUHAYJISAPpHUA a3 Tapadu Memn Ba Maxjayu, 1 —

aB30MIIY BEr€TaTUBU MUHHYJIApUSL.
Cynopuurxou amaJu.

1. OMyXTaHu COXTH Xy4aipau MUHHYISIpUs 00 EpUn MpenapaTxou JOUMH.

2. OmyxTtanu ad30Ulll Ba TAPAKKUETU MUHHYISApUS 00 EpUU YaIBAIXO.

3. CoxTtu Xyuailpa ad30ouil Ba TapakKKUETH NHHHYJISApUSAPO Oa anbom pacmaupo

KalunaaH.
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MAIIT'YJOTH 11: COXT BA A®30OUIIN IUKTUOTA ( DICTYOTA)
BA TAMUWHAPUS (LAMINARIA)

Haxkuma
1. Xycycusarxou ymymuu oocadb3roudaxou 6axpu 0yp.
2. AHUMK HaMyJlaHU MaBKEU CUCTEMATUKHUH IUKTHOTA Ba JJTAMUHAPUS

3. OmyXTaHU COXTH Xyd4aiipa, ad30uIl Ba TAapKKUETH KaJaTaHAW JMKTHOTa Ba

JamMuHapusi 00 BOCUTa 4aBalXo.

4. CoxT, TapakKu€Tu NUKTUOTA Ba JIAMUHApUSApO Oa aidoM pacMmamipo Kalmjaa

rupu@TaH.

Makcaau anapce. Xycycuarxou ymMyMmu 6a mucosm obcadb3roudaxou 6axpu
OYp NMKTHOTAa Ba JIAMHUHAPHWS, OMYXTaHW MaBKEH CHUCTEMATHUKH, COXTH XydJaupa,

KaJaTaHa, ad)30UIll Ba TAPAKKUETH OH.

HNoopaxou mijoBaru. IIurmMeHTX0, MOJIIaX0W 3axupaBH, a(30HUIIN HAIIBH,
YUHCHU Ba FalpW YMHCH, MYFYaxod a30HIIH, 300CTOpaxo, OOTamus, axmaolxo,
II0X3aHUU AUXOTAMH, PU3OUJI, CIOPOPUT, raMeTo(PUT, TeTpacropaHruil, ooramus,

oocrnopa.
YcayOu ry3amranm gapc: AHbaHaBUM, XyUYyMH aKJIu

Bocutaxou ry3amrTanu gapce:  Craiinxo, Kojockom, —agabuéTrxo,
JacTypamMaixo a3 OapoW MAaIFyJOTH aMalld, JIynaxo,llypOrH, SKCIOHATXOH

JUKTUOTA Ba JIJaMUHApUs, YaBAIIXO.
Ma3myHu MmyXxTacapu aapc

Bapou o6cab3roudaxou 6axpu 0yp, panru cuéxuaroou XxpoMoTohopxo Xoc
meboman. Jlap oH XxpoMohuIuT «a» Ba «C», 0eTa KapOTHH,KCAHTO(PUIXON KyHFHD,

JOFXOH q)yKOKcaHTI/IHXO MaB4yn. )lap X0JIaTHu 3axupa MNOoJUCAXUPUIAN JTaMHUHAPHH,
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O0a fFailp a3 XJOpOIUIacCTXO Jlap LMTOIUIa3Ma yaMb MemaBaia. Jlap MoHan

Xyuaipaxo (300cnopaxo, raMeTaxo) Jamiaxo Ba KAMUYMHAK JUja MEIIaBa.

JleBopu Xyuwailpau Hamyaxou oOcab3Toudaxon KyHFUp O0a XyCycHUATH
IyJIyMINyKIIaBu coxud meboman. lap xydaiipa SKTO sapo, K €KW SKYaH]
BaKyoOJia, Xap XeJla MakKJI XpoMoToPopxou AouMHU MaBuyd. Ad3ourn 60 poxxou
HAIlIBHM, YMHCH Ba Failpu ynHcH 6a aman Meosl. AQ30UIIN HAIIBHU 1ap BaKTH XOCHII
mIyJaHd Myf4yaxo Oa aman Meosia. Ad3oumm faiipy yumHCcH 00 BOCUTau
300CTIOPAaXOU Jap CIOPAaHTHMXOM SK XOHAarh Ba OUChEPXOHArm Oa ByUY.H
meosin.Jlap OuchE€p cOXTHM napadan OJM JomTa 00cad3xoWm KyHFHp YapaéHu

a(30UIIIM YUHCH 1ap TUIH ooramus 0a aMall Meos/I.

O6ca63roudaxon Oaxpu OYp 0Oa aygoaXOM 3E€pUH TaKCUM MeEIIaBajl:
W3oruneparmakixo -  Isogenerathophyceae,  TI'ereporeneparmakixo -

Geterogenerathophyceae, Lukinocnoparaknxo - Cyclosporophyceae.
CucreMaTukau IMKTUOTA Ba JJAMHHAPHS a3 36pPUHXO0 NOOPAT:
[Iys6a: obcad3Tondaxou baxpu O0yp- Phacophyta
Aunon: N3orenepatiakixo - Isogeneratophyceae
Kab6una: luktuoranamoxo - Dictyotales
Typxym: luktuoTa - Dictyota
Hamyn: D.dichotoma
Aunon: 'eteporenepatinakixo - Heterogeneratophyceae
Kab6wuna: Jlamunapussaamoxo - Laminariales
Typxym: Jlamunapus - Laminaria

Hamyn: L: japonica, Laminaria saccharina.
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Jap HaMyaxou XaMmMuH KaOwia wu3oreHepar €Kd SK Xel HAclIX0 3HUEN

MCIIaBaH.

JluktroTan 3uHAa €Kku repOapuii Ba MaTepaIxou dKCHoHat uctudoma oypaa
MmemaBaj. Kanranaam JieHTamaki Oy/ia, HIOX3aHUM IUXOTAMHK, IOXYaxXo K Xel
TapTO0a 4ol rupudraact. Kanrana 0a cyOcrtpar 00 BOCUTaum pHU3OUIXOU
pemanosy UWIMHAPUKKA Medacnaa. [lpenmaparu Ttaiiépu OypulM KyHJajJaHTH
KaJTaHal TUKTHOTAPO Jap OOBEKTUBH XYPAH MHUKPOCKON HUTOX KyHEM, KaJaTaHa
a3 ce KaBaT Xyualpaxo: KaBaTu MHEHA a3 Xydalpaxou KajioH madod, KaBaTXou
JapyHH Ba 6epyHa OUChEP XpoMaTto(opaHoK, a3 Xydaiipaxou Xypa nuoopar OyaaHu
OH HMOEH MemaBal. A3 Xydailpaxou 00JOM NYCTIOXH CHOPOPUTXO SK XOHAru
CIIOPAHTUHXO-TETPACTIOPAHTHIIX0 prUBOY Me€bas. Jlap TeTpOCHOpaHTHUIXO YOPTO
OexapakaT TeTpacmopa XOCHJI MeliaBaa. A3 TeTpocrnopa reMoTopuT cad3uaa
mebaposin. Jluktmora- pactanum gyxoHaru wmebomazn. Jlap remerodutn
AHTEPUJIMAHOK CIIOPAHTUHXOU OUCHEP KamepazopOa aHTepuauiixo Oynma a3z xap
SKTOM OHXO SKTOTH crepMara3ony ©Oa Bos Mepacan. Jlap rameropurtn
apXErOHUWHOK Typyx(copyc) IIy/1a OOTOHHUMXO puUBOY Mecbaa. Uminan 0oroHHiXo
kaduaa, Xydaiipa Tyxym OapoBapaa MemiaBaj Ba OH 0a XyJ CIepMaTO30MAX0PO
yan® Mekapaaru monaa mebapopan. baba a3 OGopaop mIygaHu XydadpaTyxym
00CIIOpa XOCHJI MeIaBaJl, OH JaBpau OpPOMHUPO Hary3apoHuja CropopuTH HaB

XOCHJI MEIIaBas.

Hap o0ca63xou 6a cuH(U TeTeporeHepaTIakiX0 TaalulyK JOIITa HACIXOU
xap xena 3u€a MemaBaja: CcHnopodUT kajaoH, raMeToPuT Oolaj MUKPOCKOMHK
memaBaa. Kagranan namuaapus 6a 60-100M pacupma map 6axpXod ITUMOJIH Ba
yaHyOu nuaa Mmemanan. [lap mMobOaitHM most Ba 6aprxo MepucTeMan MHTEpKaIAp
YOWTMp LIyJla OH pUBOYEOMM TMOSl Ba Oaprpo TabMHH MeKyHal. bapoum omyxrtanu
COXTH JIAMUHApHs HKCIIOHATX0pO 00 EpuM JIynaxo a3 Ha3ap Iy3apOHHUJAaH MyMKHH.
Cnopodutu naMuHapus a3 MycTiaoxu OepyHa Ba jgapyHa ubopaT Oyna nap 3epu
nycTiaoxu OepyHa Xydwailpaxou Maiijna, Joxuiuamiba Oomrajn Xydalpaxow KajoH
yoii rupudTa, 1ap MoOaHU OHXO AMJIad FOBAK YOU rUpUQTAACT.

48



Adzounm namuHapus Aap KUCMU OOJIOM IUIACTHHKaW Oapr a3 Xydaiipaxou
nYCTIIOX, TYPYXH CIOpaxo (COpycxo0) XOCWJ IIyJa, Aap OHXO 300CHOpaxo pUBOY
Me€0aHl. A3 300CIOpaxo XypJ MUKPOCKOMHUK ycumTa (Bapamuaa) (raMmeTopuTxo)
cab3uma wmebaposn. [ap ramerodhutu aHTEpUIUHHOK Ba JOXWIH OH 1Yy
KaMUYMHAKAOp CIEpPMaTa3zonaxo Ba Jap reMOTOPUTH apXEroHUWUIOIITa apXeroHui
Ba JIOXWIM OH Oomian XydallpaTyXyM IyxTa Mepacaa. Xydalparyxym 00
criepMaTaszouj XaMpoXIlyJa, 3urota Xocuia MeKkyHaa. A3 3urora Oomaj 60 cypbar

cnopo¢ut Mecad3a.

Xymaac namuHapus cropodur ( radpu uuHCH Haci) KainoH (60-100)

MelaBaj, raMeTopuT 601a ] MUKPOCKOTTUK MeOOIIIa.

Pacmu 13; Laminariales. Cropogutxo, A- Laminaria, b- macrocystis, B-

Nereocysti, I'- Alaria.
Cynopumxon amaJin.

1. CoxTu Xy4aiipa Ba KaJTaHau ITUKTHOTa Ba JAMUHAPHUSAPO 00 €pUHU HKCIIOHAT Ba

IIpenapaTxon Tau€p OMyXTaH.
2. Tapakku€Tt Ba ad3ouniu oHXopo 00 Epuu 4aaBaIXO OMYXTaH.

3. Ad3ouiil, COXT Ba TapakKKUETH UH 00ca0b3x0po 0a aTLO0M pacMmaIipo KaiuaaH.
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CaBoJsixou Ha3opaTu.
1. CoxTn KaaTaHau AUKTUOTA YU TyHA acT?

2. Hap Oopau 3uENIIABUM HACIXOW H30TCHEPAT Ba TETEPOreHepaT MabIyMOT

nuxen?

3. JIuxTHOTa 4 TYHHA 3UE MeliaBaj?

4. Kanranau JlaMMHapusi Y4 TyHA COXTa IIy/1aacT?
5. Jlamunapus 60Kk aoM pox 3ué MermraBaa?

MAIIFYJOTH 12: COXT BA TAPAKKUETH KUJIAU KAPAM
(PLASMODIOPHORA BRASSICA)

Hakma
1. XyCycHsTXOM YMYMHH IITYJTyMITYKTOU(AXO.
2. TacuudoTtu Kuam Kapam.

3. bo épun npenapaTxon JOMMHU Ba (PUKCAIUANIYAA COXTH KUJIaW KapamMH 3UHAAPO

OMYXTaH.

4. bo €épun yagBanxo OMYXTaHU TapakKUET Ba ad30MIIM MH pacTaHu, 0a andom

pacMalIpo KalrnJaaH.

Maxkcagu napc. XyCyCHSITH YMYMHH IIYyJIyMITyKToMdaxo 0a MHCOIH

KWjian KapaM, OMyYXTaHU MABKCHU CUCTCMATUKH, COXT Bd TapaKKI/IéTI/I OH.

HNoopaxon wmimoBarm. Ilapa3ut, mmIa3MoauiiXxo, 300CIOPaxo, axI01Xo0,

criopa, MaxHIllaB1, MUKCOaMEOUITX0, TNIA3MOIUIH, Ay4aHa, MUTO3.
Ycayom ry3amranu gapc. AHbaHaBUM, XydyMH akiu

Bocuraxou ry3amranu gapc. Cnaligxo, KOJIOCKOM, agaOUETXo,

JacTypaMaixo a3 6apou MalIFyJIoTH aMald, Jylaxou Xapxena, mypOuH, a3 Kujiau
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KapaM 3apaMja Kapam €Ku pellanm OprokBaW 3HMHJA, NpernapaTxod Ta€p Ba

bukcanusnIy1a, 4aaBanxo.
Ma3myHu MyXxTacapu aapc.

Iys6a mynymmykroudaxo (Myxomycota) 500 To Hamyaxopo map Oap
merupana. Ouxo O6exnopodun Oyaa, a3 UMXaTu Tap3u Xa€T Ba COXT OPraHU3MXOHU
xap xena wmebOomraa. [lap moOaitHM OHXO HaMyaxoW Xok0Oa, OOKHOMOHIau
pacTaHnxo0a, HaMyIXOH 030/ XapakaT Mekapjaru Oa raip a3 uH 6a 06cad3xo gap
00 3uCT Mekapaard 3aMOypyFXO0 Ba  PAacTaHMXOHW Japadad ojauba mapasuTu
MeKapJard HaMmyIXOsIIII XaM MaBuy/I. bab3e HaMyIX0 COXTH MHUKPOCKOTIMKH K EKU
SKYaH[ siaporn amédamaki Oyma, 0ab3e HaMyaXO SKYaHI CAaHTUMETpOa pacuia
TaHaW BETeTaTUBHU KaJIOH OMCHED siaporu Oya, a3 MUToIIa3Ma TUIa3MOIUIX0 TIaKIT

Meé0a.

bucképun mynymiykxo nap 3WHaW BereTaTuBU Oa IIAKIM amEéOalaki
xy4Jaipaxo Oyn1a,00 poXH TaKCHMIIABUW OIAUN 3uEN MemiaBaja. Jlap Bakuiaxou
JUTapy  IIYJYMITYKXOW IUIa3MOAMHHOK Jap 3WHAWM BEreTaTMBH 0a KUCMXOHU
HAOHKAJIapy KaJIOHU TUIa3MOJUNX0 4yJI0 1IyAa, OabATap a3 OHXO 1y KaMYHUHAKIOP
300cropaxo Imakia meébaa. Jlap 3WMHAXOM TYHOTYH PHUBOYEOMHU IIYIYMIITYKXO
pUBOUEOMH OHXO Xap Xel Merysapaj.Macanan 030, 3UCT MEKapAaru BereTaTuB
TaHaW ITyJTYMIIYKXOH IIa3MOJHMSHOK Jap MabJiyM JaBpad ILIa3MOJHKM Xxonar 0a
IapoOUT MYXHUT BoOacta Oyja, Map TaHameBa 0O YMJIIM CaxT IMEUOHHUIA IITyJaru
criopaxo puBod Me€Oana. Cropaxou MmyxTa pacuja Aap [MAPOUTH MYCOUAN XOK
cab3uma, a3 OHXO 300CHOpaxom Ay KaMuuWHakaopu cyhra Exu amébamaki
Xyuaiipaxo puBod Me€baa. OHXo 00 pPoXy TaKCHUMINIABH 3uU€N IIyAa, OallHu Xy.
SAKYOsI MEIIaBaH/l. 0abJ a3 XOCUJ IIyJard AUIUIOU] Xydyaipa MIa3MOJUNX0 MIaKI
MeéOann. Jlap MIyJyMIIYKXOW TICEBIOIIA3MOAMSHOK ad30MIIM YMHCH JIH]IA
HaMeIaBaj, OajKu TICEBIOIIA3MOJIUSIX0 Jap HATHYaW arperanusu Xydaipaxou

aMEOaIIaKi maiIo MemaBas.
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ba xapxena OymaHu 3WHAXOM TAPAaKKUET Ba COXTH NIYHOAW NIYITYyMIIYKXO
HUTOX Kapaa 0a aymoJaXxou 3epuH 4yAo MemaBan: IIpoTocTenrmoMHUIIeTIIaKIX0-
Prostosteliomycetes, MukcoractpomurieTiakiaxo-Myxogasteromycetes,
[Tnasmonusdoparrakixo-Plasmodiophoramycetes, AKpO3UOMHIIECTIIIAKIXO-

Acrosiomycetes.
TacaudoTn KuIam Kapam a3 3epuHX0 HOOpPAT:
Iys6a: [lymymmrykxo-Myxomycota
Aunon: [Tnasmoanodopamakixo-Plasmodiophoraphyceae
Kab6wuna: [Tnasmoanodopanamoxo-Plasmodiophorales
Typxywm: [Tnasmoaurodopa-Plasmodiophora
Hamyn: [Tnasmonunodopaun kapam-P.brassicae.

A3 mnasmoauodopan KapaM OproKBau 3apapauaa €Ku Kapampo a3 Tapadu
OepyHa Ha30paT MEKyHEM, aCOCH pelllan OH FaBC, 0aprxo 3ap IIyaa KamTap Xam
Ba J1apo3 IIyJaHU OHXOPO MYIIOXHUAa KapJaH MyMKHH. bo BocuTam xopau Te3 a3
pelan 3apapauaa SK4YaHATO HAaMyHaxo Tau€p MekyHeM. ba rakp a3 wuH
penapaTxon JOMMHUU IHIa3MOau0Gopaxopo AWAaH MYMKHH. A3 MapuHXUMau
pemia Tai€p kapaaru npemnaparpo 60 MHKPOCKOIN HUTOX KyHeM, 00 CIopaxo Imyp
mIyJard Xy4Jaupaxou KaJloH Auja MemaBaa. A3 mpenapatyd Tau€p Kaplau pemiau
3apapAu/iad pacTaHWM YaBOH Mapa3uTu Iazmoaudopa numaH MymkuH. [lem a3
XOCUJI IIyJIaHU cropaxo yapaéHu Meno3 myaa Mmerysapan. babau pemapo a3
3aMHUH KaHaa rupudrad copaxo gaap Xok MeMmoHaja. Cropaxo 6a Xxok 00 BocHUTau
Xapxesl XalBOHXO (KUPMXOM JIOMXYypak, Xamaporxo) 00opoH, 60 ob6xou 6a 3amMuH
JOpHu KyHaH/a, axH MemaBaa. Cropaxou Jap XOK MOHAA SKYaH COJI XYCYCHSATH
cab3umM XyApo TyM HaMeKyHaHJ. BakTteku mmapoutu mycoun (apo pacuj
criopaxo ca0d3muaa, KUCMU JOXUIU 0a 300CIOpaxou NYKAMUYMHAKIAOPU XapaKaTHOK
tabaun  Me€ban, OapaTap KaM4yMHAKXopo maprodpra ©Oa MuKcoamEéOaxo,
1a3MoAuniixo6a Tabaun me€oa.
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MukcoaméOniixo 0a MOXWIM MYSKUYaxOW pella PacTaHWUXOW 3apaHaauja
Memaposin. Mukcoaméomitxo 00 Xamaurap omexrta nryaa(Tia3Morammusi) XOCHII
IIyard Xy4daipaxo skdaH] MapoTu0a TaKCHM IIyJia, aBBaJl TaluION;] TIa3MOIHSIX0
XOCWJI MeIaBaJl. XaMHUH Tap3 a3 IUIa3MOJUAXO TaMETAHTUAXO EKU
300CTIOPAHTUAXO Ak édra, a3 0HX0 300cTopaxo( €KUM raMeTaxo) puBo4 MeEOaHI.
3oocnopaxo 60 €pum Mysikuaxow pema 0a xok Mmebaposu. OHxo 00 sSKaUTAp
OMeXTa MEIIaBaHJ, aMMO SJIPOM OHXO SIKYOsI HaMmelIaBaj. Xydyalpau Ay SIpOTruu
XOocWi Iryjga 0a pemrad Kapam 3apap pacoHWAa, aBBajd HUCOATaH 3uWHAA Ay4yaHnaa
MIa3MOANSIXOPO XOCHJI MeKyHan. Jlap HaTWdam TaKCHMINABUA MHTO3 XOCHII
nrygara OuchEp Aapoxo uyPpr MemaBaHA, 0aba SIAPOXOH TUIUIOUAM PEAYKIIMOH

TaKCHUM IIyJa, a3 MIa3MOJUIX0 CIOpaxo MyxTa Mepaca.

Xymrac Tapakku€étu 1iasmoauodopa xok0a, SK KucMall Oomian jaap
Xydapaxou pema Mery3apan. XamMuHpo Ty(dTaH J03UM acT, KA 300CHopau

miazmoarodopa a3 2 To KaMunHakK cyran HOOapobap MaBuy ] MeOOIIa.

Pacmu 14; Ilnasmomumodopan kapam. A, b — xapamu a3 minazmoaunodopa
3apapaunaa, B — mimasMmomuit gap xydaiipaxou pemra, [T — Oypuiim KyHJaJlaHTH
pemau 3apapauaa, Jl — cnopaxo nap xydaiipaxou pemia, E — cab3umum criopaxo (1)

Ba XOCWJIIIABUHU 300CTIOpaxo(2).
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Cynopuuxon amaJiu.

1. CoxTu Kwian KapaMu 3UHAapo, 00 €puu MpenapTxou Taép Ba GuKcanuiyga

OMYXTaH.
2. 3uénmaBy Ba TApaKKUETU OHPO OO BOCUTAM YaJIBAJIXO OMYXTaH.

3. CoxTu Kujam Kapam, 3UEIIIaBU Ba TapakkUETH OHPO 0a ambOOM pacmalipo

KalmunaaH.
CaBO.]IXOI/I Ha3opaTu.

1. bapou HazopaT kapaaHu IIazMoauodopa a3z KagoM KHUCMHU pacTaHu uOopar

MeOorma?

2. Ilnazmoauodopaxo 6a pacTaHu 4u TYHA MeTy3apana?

3. 3unaxou puBou€Ouu miazmoarodopaxopo Gaxmones?
4. Criopaxou OHXO 44 F'yHa axH MemiaBaj’?

5. MukcoaMéOnxo 4nucT?

6. [Tnmazmoauii rarutonIv SKYaHa Ba JyvdaHaa a3 sKaurap 4yd ryHa ¢papk MeKyHas?

MAIIFYJOTH 13: COXT BA A®30MIIN 3AMBYPYFXOM
®UTOPTOPA (PHYTOPHTORA) BA MAFOP (MUCOR)

Hakma
1. Tacuudotu 3amM0ypyrxou urodopa Ba Marop.

2. OMyXTaHU COXTH MHUlleJelun 3aMOypyru marop Ba ¢uropTopa 060 Epuun

MpENnapaTxou Tamep.

3. Ad3ouiil Ba TapakKUETH UH 3aMOYpPYyFXopo 00 €puu 4aJBaIXo OMYXTaH.
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Maxkcaau napc. A3 Xyn HaMmyJaHu ad30HUIll, TAPAKKUET Ba COXTH MUIICITHIAH

3amMOypyFrxou putodTopa Ba Marop.

N6opaxou wuiosaru. Ilapasur, ruda, Munenuii, raycTopuii, FU30TUPHH
canpo(uTH, CIOPAHTUOCIOpPA, CIOPAHTUM, 3UTrOraMusi, 3UrOCIOpa, TaIlInoj

CIOpaxo.
Ycayou ryzamranm gapc. AHbaHaBHM, XydyMU akiu

Bocutaxou ry3amranu gapc. Crnaiiaxo, KOIOCKOI,  agaOuETXo,
JacTypaManxo a3 0apou MamFyJIoTH aMmald, JIYIMaxou Xapxema, IypOuH,
KapTomKau Marop rupudTa, €KM SK Mapya HOH,MaTepaixow Oaprxou rapdbapuid
KapJan KapTomkau a3 ¢duropTopa 3apapauaa, MpemapaTxoum Takn€p Ba

bukcanusanya, NymaHia Ba OMHa4axou Mpernapar,qyaBaixo.
Ma3myHu MyxTacapu japc.

TacaudoTu 3amM06ypyrxou ¢putodTopa Ba Marop a3 3epunxo ubopar: [llysoa:

3amo6ypyrroudaxo-Mycota

Aunon: Oomurermakixo-Oomycetes

Kab6wuna: [Teporocniopanamoxo-Peronosporales

Typkym: durodropa-Phytoptora

Hamyn: ®utodropaun kapromka-Ph.infestans

Typkym: marop- Mucor

Hamyn: [Mynanaku caden, 3am0ypyru marop-M.Mucedo.

3amOypyru purodropa O0a OGapr Ba JYHAAW KapToOIlKa 3apap MEpPAacOHIaru
napasut wmeboman. bo &pum nmyna HHTOX KyHeM Oaprxow KapTomkan 00
dbuTodTopa 3apaguma paHrm KyHFUp MemaBaa. Kucmm mo€uu Oapr MoOaitHu
KHUCMXOHM 3apapJuja Ba 3apapHaauaa xomwusxou caden a3z rudxo umbopar Oyna
apTHOOp auxen./lap mapouTn 00y-XaBoM HaMaKHOK KaHHAHMSAXO Oa 300CIopaxo
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My0aman MemniaBaj Ba a3 OHXO 300CMOPaxou Ay KaMYMHAKIOP XOCHJI MEIIaBal.
Onxo 6a Gaprxou 3apapHaauaa adpTuaa Mecadb3aa Ba 6a OHXO 3apap MEpacoHa.
Hap npenaparxou Taii€p rudaxou GutodTopa nap XonUruxou OaliHU XydalpaBu
cab3muma Ba raycTopus (Makak)XoW OH JIOXWJIM Xydaipa 4od rupudTaHanipo

JUJIaH MYMKHH.

ITymanaku caden (Mucor mucedo)-gap HOH, ca03aBOTX0, HEpyxo Ba 0a
qurap cyOCTpaTXoW OpraHUKM MellyAaru, Muilenuiin canpopurtr medoman. Ak
napya MULEJIUMHAM CHOPAardoClOpPaHOKPO Jap OMHavau mnpernapar 00 Sk yakpa o0
YyakKkoHJa 00 olHayau MmyniaHja OXHMCTa MEMyIIeM, YyHKH CIIOpaHTHXO 3apap
HaJuIaHaIl Aapkop.bo OOBEKTHBU XypAM MUKPOCKOI MHIIETUHPO HUTOX KYHEM,
Baii a3 rudaxou 6opuk Ba racd mbopat Oymapo mebunem. [lap 6ab3e 4oWxXOHW OH
CIIOPAHTUIXOU CHOpPAaHTMOOAHIHOK MaBuyd. buce€p cnopanruiixo xaduga
CIOpaxoW sK Fydailparm [ap mpemapar aHuK aAuna Memasana. CaG3uim
CHIOpaHTHIX0 Aap (asaxou TYHOTYH Xap Xeia KajloHuOa Ba paHTXOM TYHOTYH
JI0IITa, XYPAXOSII-OepaHT, KaJOHTApUHXO-paHTH CHUEX, Ba IMIApIIakia OyaaHu
CHOpaHruiixo 3pTubOop auxea. Oxupu rudam crnopaHruiim kadpuga Bapamuia
OapomanaH 6abja, a3 Ball croOpaHTHil KOJOHKa 4yno Memasan. [lap atpodu on
O00KMOMOHJa criopaxo Yourup memasan. Jlap Tapkubu XaBo OMCBHEP crOpaxou
Marop MaBuyj Oynaa 6a cyOctpaTu HaMHOK adTan mecab3an. bo 00bexkTHBH KanoHU
MUKpPOCKOI Trydaxod MULEIUNU TaKCUMHAIIyJapo AuAaH MyMKuH. Jlap
IPOTOIJIACTH Xydadpan rudaxo HUTOIIIa3Ma, ajaau OMChEPU SAPOXOM Xyp.I Ba
BaKyosjaxo MaBuyll. Ad30uIIM 4YMHCU- 3uroramus Oyna, Balpo Aap mpemnaparu
JOUMHU JUJaH MyMKuH. JlyTo Xap xena(rerepoTaiiuk) (U3HOJIOTHK TU(axou
MUIIETUIPO 00 amomaTxou +Ba — udoaa mexkynang. OHXo O0a SKaIUTap HUTOX Kap/a
Mecab3an. Hyru onxo racd nryna 6a skaurap Ha3IuK MeiaBaj, AeBOPXOH TH(axo
Xal [IyJa, KACMU JOXWIM SIKYOS MeIaBaj. XOCWI IIyAard 3UroTau sIpou
JTUIUIONAM (3urocmnopa) 60 ymnau rachu cuéx nedoHuaa memasan. babn a3 gaspu

opoMu 00 pOXHM MeEHO03 TakcuMm IIyja mecab3aa. YanuH cnopanruii rudaxou
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XOCWJI MCKYHa/l Ba a3 OHXO CIIOPAaxOM raruionja aJloMaTxounu + Ba — JIomITa ImyxTa

Mcpacan.

[Ipenapatu moumMu 3WroTam 3aMOypyrd Maroppo 0O MHKPOCKON HHTOX

KYHEM KUCMHU 00J10M 3UT0Ta HOTEKC 6yz[aHa111po AnaaH MYMKHH.

Pacmu 14. Marop. A — muuenuii 6o cnopanruii, b — xocwimasuu

criopanruii, B — ca63umm 3urora, I'- rameTanruoramusi.

Pacmu 15. ®durodropam kapromka. A — kapromkaum a3 durodropa

3apapauna, b — Oypumm kynpamanru OGapru 3apapauna, B — 3oocnopaxo, poxu
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300cmopa Mebapomanard, ca03uiiM 3o0ocrnopaxo, [ — JdyHAaw KapTollKau
3apapauna, [l — Oypumm KyHOanaHTw JyHIaW 3apapauaa, E — caO3umm

300CIopaxo aap rudaxo.
Cynopuurxou amaJiu.

1. Coxtn Munenuiin 3aMOypyrxou ¢utodropa Ba Maroppo 00 &pu repbapuii Ba

TanEp Mpenaparxo OMyXTaH.
2. Ad3ounr Ba TapakKkuETH UH 3aMOYyPYFX0po 00 €pUU YaIBAIXO OMYXTaH.

3. Coxrt, ap3ounn Ba TapakKu€Tu 3aMOYpyFXxou mMarop Ba putodpropapo pacMmamipo

0a a;yiOooM KalluaaH.
CaBoJsixou Ha30paTu.
1. T'uga uncrt?
2. Muuenuit yuct?
3. Ad3ouiu yuHCUU MaFop 4M ryHa act?
4. lap 6opau 3apapu purodropa MabIymMoT quxen?

5. Adzoummu purodropa uu ryHa act?

MAIIFYJOTH 14: COXT BA TAPAKKUETHA XAMUPTYPYIII
(SACCHOROMYCES CEREVISIAE) BA TA®PUHA(TAPHRINA)

Hakma
1. Xycycusatu yMmyMuu 3aMOypyFXou XajTadyaiaki.
2. TacHudotu 3aMOypyFu XaMUpTypyLI Ba TappHUHA.

3. OMyXTaHU COXTH MUUEIHIM cab30HUJAu 3aMOYpyFM XaMHUpPTYypyll Ba a3

TadpuHa Oapru AapaxTXOU MEBAHOKH 3apapuja Ba IpernapaTxou JOUMUU OHXO.
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4. bo épumn yagBanxo TapakKUET Ba a30UIIN UH 3aMOYpYFXOpO OMYXTa pacMu

OHXOpO 0a aIboM KalluaaH.

Makcaau papc. MaBkeun CHUCTEMaTUKM 3aMOypyFH XaMmMUPTypyll Ba

TaprHa, OMYXTaHU TAPAKKUET Ba 3UE/IIIIABH.

HNoopaxon wujaoBaru. Muienuii, KOHUJIMM, TaMETaHTHMOTamus, acCKOIEH,
TPUXOI€HA, Kapuoramus, acKocCIopa, KICUTOTEeIUi, NEpPUTEIUi, anoTelHi,
a4101X0, ad30WINM HAIBU Ba YWHCH, COXTH Xydalpa, acKOCIOpa, IUKApHOH,

rudaxo, SaApou TUIUIIOU U, TadpuHAXOoHU MA(TOIy Ba 0IyO0Iyd KYXU.
Ycayou ry3amranu gapc. AHbaHaBUM, XydyMH aKiu

Bocutaxou ry3amranu gapc. Crnaliagxo, KOJIOCKOm, agaOuETXo,
JacTypaMainxo a3 0apou MallFyJIOTH aMmalld, JIyIaxou Xapxena, mypOuH, meml a3
Japc Tal€p Kapjaard HaMyHau 3WHJAd XaMHUPTypyll Ba MpenapaTd JouMu. A3
tadpuHa 3apap auaaru madTony, 6aprxou a3 mapaxTu oxyOony rupudra, yakpa

YAaKKOH OWHayau IyIIaH/1a Ba OWHA4YaXOH IIpenapar,cy3aHy npenapar, 4aaBajxo.
Ma3myHu MyXxTacapu aapc.

Muuenuitn 3aMOypyFxou XajTayalmiaki €Kd aCKOMMIIETIIAKIXO a3 OMCBEp
XyuaipaBu rudaxo udbopar mebdormaa. Ag3oumn YuHcH 00 BOCUTAU KOHUIUAXO Oa
aman Meosis. Ad3ouild YMHCH- TaMeTaHruoramus. ba rameraxo 4yyno Haumrynaru
OpraHxou YMHCH 00 sKaurap sSK4osi memnraBaa.MojwHa- apXuKapIl; a3 acKoreH ,
TPUXOTMHA Ba AaHTEPUIUNK HapuHa uOOpar MeOoman. SK4UosIIaBUU SAPOXO
(kapuoramusi) sikOopa 6a Byuya Hameosi[l. ABBaJI IIa3Mad Xydapaxo sK4os 1Iy/a,
JTUKApPHOH XOCHJI MeIIaBaj,0aba a3 OH TH(XOH acKOreH cad3uaa Oapomaaa Xap sk
Xyuaipaba SKTOTM IUKapHOH XOCWJ MelaBajl. Baktu 6a oxup pacumanu yapaéHu
YUHCH JIap HYTH Xydalpaxou TH(PXOU aCKOTCH SIPOXOH MTUKAPUOH SIKYOS ITya,
3urora maki édra, skObopa 60 poxw MeHo3 TakCUM Iyjaa, 0abl a3 OH yapa€Hu
MUTO3 IIyna merysapai. Jlap HaTtuya Xamro Xywadpau Tariouau-ackocrnopa

nmaij0 MemaBajl, OHXO TaiJ0 MIIyJaru Xydaiipa Oomaj 6a xanrada(ack) TaOmwI
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meéban. Mumnenuit a3 rudpxou ackoren ndopat Oy/aa, Xaiarayaxo gap xama KucMxo,
€Kk ackoreHdu Tmeuuman a3 Tudxo wmbopaT map TaHaMeBa XOCHJ MeEIIaBa.
Megatana ce xen memaBaj: Knectorenuii- nouparnaki, fap DOXUIU XanTadaxou
xama Tapadaim Maxkam Oyna Oaba a3 BalpoH IIyAaHU JEBOPU TaHAMEBA OHXO
naxH MemaBaHa. [lepurennii-ky3ayamnaki MeniaBaja, 4od Kyliofard aap KHCMH

0os10u OH Yol Tupu@TaacT. ANOTeNMH-KOcavalaki €K1 KyIIo1 MeIaBa/l.

Jlap noxunu TaHameBa KaBaTH F'€MUHUAII €KUM THMEHUN MaBYyJ, OH a3 aCKXO
Ba mapaduszxo uoopar. Ilapadus a3 crepun remunodopaxo mbopar Oyna Oa
MMaXHIIABUUA aCKOCIOpaxo Epu MepacoHall. SpHE nap HaTWU4Yau 4YapaHU YUHCHU
ACKOMUIICTIIAKIIXO acKocropa Xxocusl MemaBaa. Jlap 3uHam  TapakKueET
HaBOATHOKHU CETO HACJ: PUBOUYEOMH KHUCMHU KaJOHM TaIUIOMIU, TUKAPUOH (KUCMU

KYTOX) Ba AUIUIONI(KUCMHU a3 Xama KyTOX).

Anagn ymymun Hamyaxo 6a 30000 to wmepacan. Ouxo 6a ce 3ep admon
yyno memanas: 1. Mamuackomunernopxo (Hemiascomycetidae) TanameBa Xocui
HaMekyHal. 2. Dyackomuuernopxo (Euascomycetidae)-TanameBa XOCHUI MEKYHa/I.

3. Jlokynoackomunernopxo (Loculoascomycetidae)-ackocTpoma X0CHII KyHaH/Ia.

Cucremarukau gutodTopa Ba 3aMOypyru XaMUpTypyIIl a3 3€PUHX0 UOOpaT:

[yw6a: 3am6ypyrroudaxo- Mycota

Aunon: Xanrauagopirakixo-Askomycetes
3ep/aumom; Xanrauagopxou Jiyd-Hemiascomycetidae
Kaobuna: Dupomunietnamoxo-Endomycetales

Owuna; XamupTtypyiuxo-Saccharomycetaceae
Hamyn: 3am0ypyru xamupTypyir-Sacchoromyces
Kabuna: Tadpunanamoxo-Taphinales

Typkywm; Tadppunaxo-Taphina

60



Hamyn: Tadpunan madrony-T.deformons, Tadbpunan omy6omy-T.pruni.

A3 o00u JOWMKAaHOKM Tal€pkapaan XaMUPTYpyll sK Yakpa rupudra,
npenapar Tal€p kapaa aBBall 00 OOBEKTUBUM XypAH MHUKpPOCKON, 0aba 00
00OBEKTHBU KaJOHM MHUKPOCKOI Auaa Memanad. Jlap oObekTHBH KalloH OUCHEP
Xyuaipaxou XypJiu rupaa Ba Tyxmuakiapo meounem. Kanrana six xydaiiparu. ap
OuchEp Xyualpaxou KajaraHa xap xena Oypmadaxo Oa Hazap MEHaMoOs, OHXO
xonucau 3uénmasu 00 MyFyadaxo MeOoman. bab3e BakT MyfFuyakyHU 00 3aHUMpHU
Xy4yanupaxo aHUK HaMOEH MemaBaja. Jlap mapouTtu Mycouj, MacajaH MYXHTH
HIMPUH, 00M TapM TYPYILIKYHaHJax0 Te3 3U€] 1Iyaa, Nap AaBOMH SIK CyTKa a3 siK

Xydaipa MIJUTHOHXO0 Xy4dalpaxo XOCUJI MEIIaBa/l.

[Ipemapat IDOMMHUHM XaMUPTYpYyHIpO OO0 OOBEKTHBH KAJIOHU MHKPOCKOI
HUTOX KyHEM, LMTOIUIa3MaM Xy4daipa, ik KU SKYaHJ BaKyoJaxoHu 3UH[A, SAPO Ba
MaxCyJIOTH 3aXHUpaBU-TpaHyJaxou XypJ Har3 Hamo€H memasaj.lllapoutu mycoun
dbapo pacaag 3amMOYpyru TypylUIKyHaHJa Jap JOXWIM Xyuyadpad MoJapu
acKOCTIOpaxo Xocui MekyHan. bo épum mpemapar a3 Xydaiipan BereTaTHMBH XOCHI
nrygard 4 To XalTa4axow ackocropamoppo édhraH MyMKHH. A3 MpemapaTH Taép
kKapaa ad3oumu dYapaHH UYMHCHUPO MYMIOXWJA KapaaH MyMmkuH. MH Xomar
qyyJ0XaM KaMm JIydop MeliaBaja. Moanaxou AOXWIM Ay Xydyipau BereraTuBU Ba
SAIPOU Xydaipaxo Jap SK BakT 00 sSKaurap sSK4os MemaBaa. Snpo 6abau TakcuM
myjgaH, a3 jgurap 003 3-maporuba TakcuMm MemaBaa. ba xanrayam uOTHAOU
MOHAHJIU YMYMHH ITyCTH MoJapHu 8TO acKocmopaxo xocui Mmemanaia. Hamynxou
3aMOypyFy TYpYIIKyHaHAad BUHO Ba XaMHUPTypyII MaBuys Oyna, a3 6apou Taiép
Kap/JaH{ MHUBO, BUHO, MMyXTaHU HOH,T/UPU(TaHNU CIHPT Baceb uctudoma medapanm.

XonaTtu €BoMM MH 3aMOYPYFX0 JK/1a HAMEIIaBal.

baprxou HaB xaHgaru madgTony €ku repbapuii Ba MEBaxXOW OHPO Jap 3epH
Jyma HUTOX KyHeM, rac) mrymanu 0aprxo, paHrd Xupa JAOIITa Ba YMHTraldak
IIyJaMOHAAHAIIPO JuAaH MyMKHH. bab3e MeBaxou madronay Xxam Kacal mryJa
[IaKJanl JUrapryH MemiaBaj. ACKOoCropaxou 3aMOypyF Jap 4ou Kaduaa myCcTaoxXu

madrony 3MMHUCTOHPO Ty3apoOHUZa Ba MyFda Kapaa 3ué€n Memasaia. baxop
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Xy4aiipaxou Myfuya cab3mma Oa munenuii tTadaun meéban. Munenuit 6a 6aprxo
apTrma oHx00a 3apap MepacoHas. MumeIniin TMKapuoTuK nap 6opTaxon pactaHu
cab3mma Fu3o Merupaa Ba Tudxo Xocwsn MekyHan. Jlap moxwnu Xxanrtada sapou
IUIUIONIN Ty MapoThba TakcuM Inyaa, 8 To ackocmopa 0a Byuyn meosia.babse
BaKT acKOCIIOpax0 My¥uya KapJaHall XaM MyMKHH.XaiTrada OyJgaru ackocropa
myXTa Xydalpaxou KyTHUKyJIau 6aprpo kaonuaa, 6a 6epyHn mebaposn Ba 00 Te3u
naxH memaBaa. [lap tappuna ad3oumm uvHCH cOAMp HamemaBana. TadpuHau
onyoomyu kyxu (T.pruni.) —0a MeBaxou o0yy0OJIy, Iejoc, Oy Mapa3suTd Kapia
KacaiMxou ‘‘MeBad Bapamuja’ €ku “xanrada”’ (kucaya) oBapia Mebapopal.
MeBaxou 3apapania nepukapn Te3 cad3uja, JOHaK XOCWI HamemaBas. TadpuHan

oty (T.cerasi) nap mapaxTxou reioc, HOK Juja MellaBa/.

Pacmu 16. Xamuptypym. A — KaaraHau sikxydadparu, b — Xyuaiipa 60

ackocropa, B — ncesgoMunenui.
Cynopuurxon amaJiu.

1. OMyxTaHu COXTH Xyualpa Ba MHUIICIUIHA UH 3aMOypyFxo 060 &pun repbapuii Ba

IpenapaTxou Tauep.
2. bo €pun yanBanxo TapakKUET Ba 3UEAIIABUM OHXOPO OMYXTaH.

3. CoxTH 3aMOYypyFu TypylIKyHaH7a Ba purodTopa, TapakKu€T Ba a(30UIIN OHPO

0a aibOOM pacMarIpo KaiiujaH.
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CaBoJsixou Ha30paTu.
1. XamupTypyu1 nap v ryHa MyXHUT HaFr3 MEKyHana?
2. CoxTu Xy4alipad OH 4Yd r'yHa acT?
3. TypymkyHaHgaxo 00 KagoM poxxo ad30UIl MEKyHaH/T?
4. Ad3oumy YMHCUU OHXO YU TyHa Mery3apan?

5. Kagom nHamyaxou tadppuHapo menaonen?

MAIITYJOTH 15: COXT BA A®30MIIN ACTTEPTHJLI
(ASPERGILLUS) BA TIEHULAJLI (PENICILLIUM)

Hakima

1. CoxTu xyuaiipa Ba MULIEJIMIN acliepriijl Ba IEHULIWILIPO 00 €puu nmpenaparxou

TaEP OMYXTaH.
2. Tacandotr UH 3aMOYPYFXO.
3. Ad3ouill Ba TapakKUETH UH 3aMOYPYFXOpo 00 BOCHUTAU YaJBAIX0 OMYXTaH.

Makcaau aapc. MaBkeu CHCTEMaTHUKH aCIICPpruJiylI Ba IICHUIUIII, COXTHU

Xydaipa Ba MULICIINHI, TAPAKKUET BA 3UEIIIABH.

HNoopaxou wiaoBaru. Munenuii, ruda, KOHHUAUSIOAHAXO, KOHHAMUIXO,

3aHYMPU KOHUIUAXO, KIECTOTEIUM.
Ycayou ryzamranu gapc. AHbaHaBUN, Xy4yMH aKJIu.

Bocuraxom ry3amranm gapce. Crnaiaxo, Kogockom, —agabuérxo,
JacTypaManxo a3 0apou MalFyJdoTH aMald, JYNaxou Xapxena, IypOuH,
npenapaty JOUMH aclepriiijl, MaTeprain 3uHIau MEHUIIIIN 02 HOH Ba xapxena
cab3aBoTx0 adTuaa, mnpemapaTd JAOUMHHU acClepruill, OHHayau TMpernapar,

yIIaHaa,Cy3aHu Mpernapar, 4aaBajixo.
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Ma3myHu MyXxTacapu aapc.

TacHndoTH acepruiuT Ba MEHUIIWLT a3 36pPUHX0 NOOopaT:
[yw6a:3amOypyFrroudaxo-Mycota

Aunon: AckoMuIeTakiaxo-Ascomycetes

3ep auyI0I: Eyackomunernopxo (Xanrauamopxou XaKUKH)-

Euascomycetidae.
Kab6wa: DBporusinamoxo-Eurotiales
Typxym: Acneprumi-Aspergillus
Typxym:[lenummmt-Penicillium.

[Tennumnn nap HaMak MOIIMIATd XyPOKBOPH, HOHM HaMIIyJa, ca03aBOTXO
nuaa MeimiaBaj. Munienuii aBai caden, 6apaTap KaOya- cad3 panrpo merupaia. Asz
MUIIETNI TpernapaT Taiép KyHeM Tudaxo Xydaiipanok Oymanampo meOuHeM. Jlap
MUIIEIMA KOHUAMsI0aHAX0 Oapomaga MEHMCTaJ Ba OHXO 0Oa Xydalpaxo TaKCUM
mryyna, Hyram 0a IakjJd KUCTOYKa IIoXapoHaa MeOomaa. A3 Xydailpaxou
Japo3akyd OHXO ((puanuaxo) 3aHIMPXOH KOHHIMIXO 4yA0 MemaBan. Konuausxou
YaBOH JIap aCOCH 3aHYMp, KUPaXOsIl Hapacujaard 0oIraa, HYTH 3aHYUpOa YOUTHP
MemmaBaj. Koruausaxon uyno mryga 00 XaBo MaxH MEIIaBaj Ba MIAPOUTH MYCOHT

dbapo pacaj MUIETUHXON HABPO XOCHUI MEKYHa/I.

Acmiepruiul a3 MeHHUIMUT 00 COXTH KOHMAHMSA0aH (papK MEKyHaJ: OHXO SK
Xyuaipard, KicMu 00JIoM BapaMuja Oyjaa, a3 oHXO (UATMIX0 IMaxXH MemraBaa. A3

XaMHH Xy4danpaxo 3aHYNpU KOHUAUS YyJ0 MEIIaBasl.
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Pacmu 17. A — menun (Penicillum). b — acneprmn  (Aspergillus). 1 —
map  KoHUAWMOaHmxow — Oumcépxyuadiparm  dourumpudTaru - KOHHAHUSXO, 2
KOHUJUSA0AHAX0U SIKXydalparu 4ourupudTard KOHMIUAXO0, 3 — ¢uanuaxo, 4 -

KJICUCTOTELHMH (TaHaMEeBau MYIIN/IA).
Cynopuuxou amaJiu.

1. CoxTu Xywailpau 3uHIQ Ba MUIEIUNN acHepruul Ba MEHHUIWILT 00 Epuu

IpenapaTxou Tau€p OMyXTaH.
2. Ad3oumr Ba puBoYEOHH MH 3aMOYPYFXOpO 00 BOCUTAHU YaIBAIXO OMYXTaH.

3. Coxr, a(3ou1ll Ba TApaKKUETH aCIEPruill Ba NEHULIMILIPO pacMamipo 0a amboom

Kalllu/JaH.
CaBoJsixou Ha3opaTu.

1. Yapa€uu railpy YMHCH Ba YMHCHUM a4yJ0JM 3aMOypyFXOHM XaiTadallakil Yd r'yHa

Mery3apan?
2. Homu un aunon 60 um BoGacTa act?
3. XanTauaxou acKOCIOpaxo 4M Ir'yHa XOCHJI MEIIaBaja?

4. bo Ka0M aToMaTX0 MEHUIMILIPO a3 aCIEPruiul 4y10 KapJaaH MyMKUH?
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5. KonnausaOanaxon acriepruiul Ba NEHUIMILT YU TyHa cOXTOa Coxuo?

6. [leHnUMIT UH YUCT Ba aXaMUSATH OMOJIOTH Ba TEPANUsBUNA OH?

MAHIT'YJOTH 16: COXT BA A®30OUIIN 3AMBYPYTI' OPU3NPAN
FAJLJIA EKA CA®EATAPJ (ERYSIPHE GRAMINIS)

Hakuma
1. Tacaudoru 3amOypyFru cadenarap.

2. CoxTu Xywailpau 3uHAQ Ba MHUIEIUH 3amMOypyru cadenrapapo 0o Epuu

IIpEnapaTxon Tau€p OMyXTaH.
3. Ad3ouiil Ba TapakKUETU UH 3aMOYpyFpo 00 BOCUTAW YaJBaIX0 OMYXTaH.

Maxcaau aapc. Tacaudotu cadenrapa coxt, ag30ull Ba TapaKKUETU OHPO

OMYXTaH.

HNoopaxou wunoBaru. Munienuif, raycTopus, KOHUIUAOAHN, KOHUIWU,

KOHUJUAXOHU 3aHYHPIIAKI, KIIECTOKAPIIHM, XaJITayanu aCKOCIIOPAHOK, KIIECTOTEUN.
YcayOu ry3amtanu apc. AHbaHABUN, XyUyMU aKIUu.

Bocuraxou ry3amrTanu gapc. Crnaiiaxo, KOJIOCKOI, agaOuETXo,
JacTypamMaixo a3 Oapow MamFyJOTH aMalld, Xapxeia Jymnaxo, IypOuH,
repOapuiixon a3 spu3udan Fauia 3apapAugard raHayM EKu IIOJIW,IIperapaTu
qouMuu dpu3udan Faia, oWHadyaW IpenapaT Ba IMyIlaHAa,Cy3aHd IMpernapar,

9aIBaJIXO.
Ma3myHu MmyxTacapu aapec.
Cucremartukau spusudan rauia
Hlys6a: 3am6ypyrroudaxo-Mucota

Aunon: Ackomurnetiakixo-Ascomycetes
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3ep aumo: XakUKH MeBa xajiradaaopxo -Euascomycetidae
Kab6una: Cadenrapauamoxo-Erysiphales
Hamyn: Dpusudaun ramma—Erysiphe graminis

['epbapum a3 cadenraps 3apapauaad ranayM €Ky LIOJUPO HA30paT KyHEM,
pactaHu opJ mnomuaard OapuH MeHamosiA. A3 0apom XaMHMH HH 3aMOYpYyF
capearapn HoMm rupudTaact. Munemmiin 3amOypyru cadenrapa map Oosou
pacTaHu mnaxH MemaBaja. bo BocuTam raycropusxo 0Oa Xxyuwaiipaxou OepyHH
oodTaxon acCUMWISIMOHU Yacmuja Merupaz. ToOHMCTOH a3 MHIEIUHXO COXTH
3aHYMPIIAKI JIOIITA, KOHUAMAOAHAXO0 cab3uaa medOaposa. Konuausxom myxra
pacuia naxH uryga mepanaj. A3 OuckEp Oynanu oHX0, 6a pacTaHu OpJ MOIIUAATH

OapuH MEHaAMOSI/I.

A3 repbapuii Munenuiin 3amMOypyru cadearapapo Oypuma, 6a oliHauvau
mpernapaTr MOHJA K Yakpa 00 yakkoHja 00 oifHavyau mylnaHjaa 3ep MekyHeM. bo
OOBEKTHBU XypJIW MHUKPOCKON OMHEM MUIIEININ OepaHr Ba TaHAMEBAaW CaTXalll
rajap - OyaypHu paHTM YWMrap paHr AOLUTau TaHAMEBaW KJIEUTOKapnuipo AuIaH
MyMKUH. A3 Oosiou oOHHauau TMyHiaHjgau mpenapatu Tauéppo 00 cy3aHu
npenapoBai acta 3ep MekyHeM. bo Tabcupu uiop KIeHTOKapmuixo Kylioja
MelIaBaj Ba a3 xap KM OHXO XallITOI'M aCKOCIOpa Ba SIKTOTW XajTadyaxo 0a yaim

MCHaMO .

Munienuitn cadenrapapo a3 mpemnapaTxou JOMMHU XaM IujaH MyMKuH. [lap
mpemapar Ioxa HapoHAaru TUGXOM KOHUAUAOAHTHOK Ba  KOHUAUSXOU
3aHYMpIIAKI Jaujaa  MemaBan. bo 3amOypyru  cadenrapa Medakd caxpou

(Convolvulus arvensis) 3apap meOnHa.
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Pacmu 18. Dpusuda (Erysiphe graminis): A — mumenuii, b — kielicrorenut,
1 - rudaxo, 2 — xkoHUAUAOAHIX0, 3 — KOHUIUAXO, 4 - mOX4Yaxo, 5 — ack 060

aCKOCIOpaxo.
Cynopumxou amaJu.

1. CoxTn Xyuailpaum 3WHJA Ba MHUIEIUHU 3aMOVpyru cadenrapapo 060 &Epuu

npenapaTxou JOMMHU OMYXTaH.
2. Ad3owut Ba TapakKuETU UH 3aMOYpyFpo 00 BOCUTAHU YaJIBAIXO OMYXTaH.

3. Cuknu tapakkuérBa adzoumu spusnda Ba cadearapapo 6a amdboMm pacmampo

KaIlliJIaH.
CaBoJixon Ha30parTu.

1. 3am0ypyFu cadpenrapapo uu ryHa Ha30paT KapAaaH MyMKHH?

2. KoHnausixo 4 ryHa XOCWJI MemaBan?

3. Kuevicronuga uuct?

4 Ouxo a3 6apou yu 6a 3aMOYPYFXOHU XaITa4aI0PX0 JTOXHII MEIIaBay?

5. A3 cadenrapa 603 KagoM pacTaHu 3apap MeOnHaA?

68



MAIIFYJOTH 17: COXT BA A®@30UIIHN CUEXAK (MA®TXYPH
FAJUIAJIOHA) (CLAVICEPS PURPUREA)

Hakima
1. TacHuoTu cuéxax.

2. Ckueponuiixon 3uHAa Ba rudaxou cuéxakpo 00 &Epuu repbapuii Ba

MPENAPATXON TAUEP OMYXTAH.
3. Ad3ouiil Ba TapakKUETU CUEXAKPO OO BOCUTAU YaABATIX0 OMYXTaH.
4. Adzownni, TapakKHET Ba COXTH CHEXAKPO Oa aTlbOOM pacMaIIpo KaliuaH.

Makcaau aapc. MaBKeW CHCTEMAaTHKH, COXT, a(30WIl Ba TapaKKUETH

CUEXAKPO OMYXTaH.

HNoopaxou maoBaru. Cxieponuii, rudaxo, MOJIIax0u 3aXUpaBH, CTPOMA,
TaHaMeBa, MEPUTELHH, XalTauyaxo, aCKOCIOpaxo, MUIICIUM, KOHUIUIXO, MOJIau

SPOTHH.
YcayOu ry3amranu Japc. AHbaHABUN, XyUyMHU aKJIu.

Bocutaxom ry3amranm gapce. Crnaiiaxo, Kogockom, —anabuérxo,
JacTypamMaixo a3 0apou MallFyJIoTH aMalld, Xapxelia jJynaxo, mypOous, xymiau 060
CUEXaK 3apapAuliad TaHAyM, Mpenapatd TOMMUU CUEXaK, OHauau Mpemapar Ba

NyIIIaH/a,cy3aHu penapar, 4aJBaixo.
Ma3myHu MyxTacapu aapc.
Tacaudoru cuéxak a3z 3epuHx0 HOOpAT:
[yw6a: 3am6ypyrroudaxo-Mucota
Aunon: AckoMHIIEeTIIAKIX0-AScomycetes
3epaumoa: MeBa xanTadanopxou Xakuku-Euascomycetidae

Kaouna; Cuéxak-Clavicepsitales
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Typxym: Cuéxak-Claviceps
Hamyn: Mydtxypu ramnagona - Claviceps purpurea.

Xymau OyHadmapaHrd cuUExakaopu TraHaympo rupudrta meOunem. Jlap
MHUKPOCKOIT TIperapaTd JIOMMUU OypHIM KYHIAIAHTH CKJIEPOIUUPO OWHEM,
ckiepuruii a3 rudaxom ydadcemryga ubopar OynaHampo Ba OHXO 00 MOJIaXou
3axXUpaBW, paBFaH Ba THJIOKOTEH Iyp Kapaa Imygaact. Jlap MHKpOCKoOmH
CTEPEOCKOINHUK CKJIEPOLMUAN 0a CHUPT aHAOXTapo OWHEM, CTPOMAXOH Capakiop

nosigyaxou 6opukOa 4o rupudTaHampo MeOUHEM.

Bosnou ctpoma a3 cypoxuxou OYpTMaHoku 6a OepyH mebapomaaaru MaBuy/.
[epureiituitxopo 00 00BEKTHBH KaJOH HUTOX KYHEM, OHXO a3 XaliTayad Japo3ak,
JOXWJIM OH XamTo OOpUK acKOCTopaxo YOHTHp NIyAaHAIPO MEOHHEM.
Ackocriopaxou IMyxTa Hapacujaa OepyHOa myxTa 0a Xymiaw TyJd KapJau TaHIyM
apTHIa map acocu TyJ MUICIUNA XOCHI MEKyHaa. A3 MUICIUHA  TyMIIyK4au
rapAupaKk KOHUAMSXO XOCWUJ Inyaa, 0o €puu xamaporxo 0Oa xymau aurap

raHayMXO [aXH LIyAa 3apap MepacoHa.

Pacmu 19. Mydtxypu ranmna (Claviceps purpurea). A.CaHrkysiu Xyau

rynkapaa, b. Konnausaxon koHuIusi0aHTHOK
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Cynopuuxon amaJiu.

1. Ackocnopaxou 3uHAa, Thda, CKIEpOUUN cuéxakpo 00 Epuu Mpenaparxou

Tal€p OMYXTaH.

2. Ad3zou Ba puBou€Oun cu€xak 60 BOCUTAU 4aJBaIX0 OMYXTaH.

3. Coxr, ap3outn Ba puBouEOMHU cUEXaKpo Oa aTbOOM pacMaIipo KaiiuaaH.
CagBoJixon Ha30parTu.

1. Iuknm TapakKUETH CHEXAK UM T'yHA Mery3apaju’?

2. Cknepouuid YUCT Ba Jap JOXWIM OH UM XeJI MOAAa MaBuya?

3. Ilepurenuuii yuct?

4. ®dapku coXT Ba puBoUYEONHU cuéxak a3 cadenrapa gap uyuct?

MAIIFYJOTH 18: COXT BA A®30UIINA CAHTKYS (TILLETIA
TRICICI) BA CHEXMYF (USTILAGO TRITICI)

Hakma
1. Xycycusarxon yMyMuu 0a3uuOMHUIICTIIAKIIXO.
2. TacHnu(oTH CaHTKYSH TaHIYM Ba CUEXMYFU TaHIyM.

3. OMyXTaHM COXTH CIOpax0 Ba MUULEIUIM CAHTKys Ba CHUEXMYFH TaHaym 00

BOCHUTAM IIpenapaTxou Tauep
4. Ad3zour Ba TapakKu€TH WH 3aMOYPYFXOpo 00 BOCHTaH YaJBaIX0 OMYXTaH

5. Coxrt Ba ad3ouuM caHrKys Ba CHEXMYFM TaHIympo Oa anbOoM pacMauipo

KalinaaH.
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Maxkcagu papc. XyCyCHSATH YMyMUM auoad Oa3uIUOMMIIETIIAKIXO,
MaBKEH CHCTEMaTUKUM CAaHTKysl Ba CHEXMYFU TaHAyM, COXT, ad3oum Ba

TapaKKUETALIPO OMYXTaH.

HNo6opaxou unoBaru. Murenuii, rudaxo, ah30uIIym YUHCH Ba FaPU YUHCH,
comaroramus, xoJjiobazuausi, Trerepobazuausi, ¢dparmodbazuaus,  a4101Xo,
TEINOCIIOpaxo, 0a3uauiixo, 0a3UAMOCIIOPAX0, JAUKAPUOH MHUIICIHUMA, TapArhpaKku

T'yJl, aCOCH TYJI.
Ycayou ry3amranu gapc. AHbaHaBUM, Xy4yMH aKJIu.

Bocuraxom ry3amrTanm gape. Crnaiinxo, Komockom, —anabuérxo,
JacTypaMaixo a3 0apou MalllfyJIOTH aMalid, Xapxenia JIynaxo, MypOuH, Xylaxou
TaHJyMU CaHTKYs Ba CUEXMYFJIONITA, MPETMApaTXOn JOUMHUHU CAHTKYS Ba CUEXMYFU

raHjyM, rpenapar Ba OWHayau IyIlIaHaa,Cy3aHu IIpenapar, 4aaBajixo.
Ma3myHu MyXxTacapu aapc.

Munienuiin  0a3uAMOMUIIETINAKIX0 a3 Tudxou OuchbEépxydaiipa ubopar.
Ad3onmm raiipu ynHCH 00 BOCHMTaW KOHUIUSAXO METy3apaj, JEKWH WH X0JaT KaM
Jnap kaMm memanaj. Yapa€Hu 4MHCU- COMATOTaMUs, UH AKYOSIIABUU Xydaillpau Ay
rudaxon rarmouau Mmeboman. baba a3 uH rudaxoum AUKAPUOH XOCWII IIyja,
Munenuil makn me€ban. Jlap 3uHaM OXup SAPOM Xydallpaxou KUCMU O00JIOM
rudaxou TMKapUOH AKYOs 1Iy/a,3Ur0Ta XOCHII MeIllaBajl Ba OH sikOopa 6a yapaéHu
Meio3 Merysapan. Jlap HaTu4a 4opTO Tamiowa Xydakpa-0asuauocropa IMaKi

Meé0as, Xyuaiipa 6omraa 6a 6azuaus Tadamn Me€oa.

Ce wnamyn Oasugusaxo MaBuyna: 1. XonoOasuausi-ik Xxydaiiparu, 2)
['etepobasuausa-6a3unus a3 1y KHUCM HYTH Oasuausi- SMUOa3uaMs, TacTail Baceb
IIy/1aacT, a3 XxaMuH cabab runodasuaus rydra memanaj. 3) Oparmodasuaus €xku
tenuobazuaus — 00 OaHAXOM KyHJAJaHT dYyJa0 IIyJda 4YOopTo Xydaiipa a3
Tenuocmopa Xocua MemaBaa. Tennocnopa-Fach MEBOPHOK, Xydalpaw JaBpau

opomu 6a xucod wmepaBan. basuaus  4UOXOM TYHOTYHHM MHUIENHMIOa XOCHI
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IIyJaHan MyMKHH, OMChEpTap Aap TaHameBa MmemiaBaj. KaBaTtu ruMeHmanu a3
O0asunuii, mapadus Ba nmuctTugaxo uoopar. KaBaru rumenodop - Kucmu 060Jiou
TaHaMeBa TuMeHopop rydra Memasan. Kasatu rumeHopop HaMmyaxou
3aMOypyFXou Japadyan Mo€H coxTa mynadba cydra, mapadan onu puBouédrada
IUTACTUHKAIIAKJ, Haixo ©Oa makiau Oypma MemaBaj. XaMHH — Taps,
0a3UAMOMHIICTIIAKIXO Jap HATU4YaW dYapaCHW YUHCH O0a3HauoCropa XOCHI
MEKyHaJl. 3UHaXOW TapakKKUETH OHXO ceTo (ha3zam HABOATHOKHU SIIPO MeEIIaBa:

rarmjiona, JMKapruoOH Ba AUILIIOU/I.

Ananu ymymun Hamyzaxo 0a 30-xazop mepacan. Augon 0a ceTo 3ep ayaon
TAKCUM MeEIIaBal. X0100a3UAIMOMHULIETHOKX O~ Hocobasidiomycetidae,
['erepobazuausinokxo- Hetebasidiomycetidae, rerepobazuausxosn MaByy/Il.
Tenmnob6azuauomuiieTHokxo0-Teleobasidiomycetidae. Xamuu 3epaunmon ©Oa ay
Kabwmia gyao memanaa: Cuéxkysanamoxo- Ustilaginales, 3anranamoxo- Uredinales.

ba uH 3ep aua04 JOXHII MEIIyIard XaMa 3aMOypyFx0 mapasuT XucoO MelaBaH/I.
TacuudoTtu caHrkyst Ba CHEXMYFHU TaHAyM a3 3¢pUHX0 HOOpaT:
[yw6a: 3am6ypyrrondaxo-Mucota
Aunon: basuauomurietinakixo-Basidiomycetes
3ep aunon: Tennobazumuomuietxo-Teliobasidiomycetidae
Kaowmma: Cuéxkysnamoxo-Ustilaginales
Owma: Ycrunaroruxo- Ustilaginaceae
Typkym: Cuéxmys- Ustilago
Hamyn: Cuéxmyru ranaym -U.tritici
Owuna: Twuenmaruxo — Tilletiaceae
Typkym: Canrkys-Tilletia

Hamyn: Canrkysiu ranmgym- T.tricici.
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Cuéxmyru ranaym Oa ranjiyM IMapa3uTd MeKyHaa. Xyllau 3apapiuja
cyxraru OapuHCUEX MeliaBajl. Xylla Ba KUJITUKYAXOH OHPO TEIHOCIOPAXOU CHEX
MEeYOHHUa METUPaJ. Arap TeIMOCIOpaxopo 00 MUKPOCKON OMHEM, OHXO IIapIIaKi
Ba paHru cuéxpo goapi. Temumocrnopaxou 0a rapArvpaku ryi aprtuma: 4op saporu
Oasuiiniixo cab3maa mebaposa. XamMuH dYosmiba PeayKIMOH TaKCUM IIIyJa,
AIPOXOM TalIONIM Maiao Memasaa. basuauocnopaxo MH 4o MIAaki HaMe€0as,
JUKApUOH a3 SKYOSIIABUU SIAPOXOU sKXydalpa €KUM a3 SKYOSAMIABUU SAPOXOU
0a3uiINIIXOM TYHOTYH XOCWUJI MeIIaBaj. A3 WH 1y SIAPOrH Oazuauiixo 0a Kaau
HallM YaHI HUTOX Kapja MULIEIUMNAN AUKApUOH puBOY Me€Oan. Murenuii aBBan 0a
makia€onn Xyma MOHEbM HAaMEKyHaJl, XyIia a3 CcoXTH OepyHa 3apapHaauaaru
OapvH MEHaMOs. XaMUH BakKT Jap 0o(Taxou 3HAOCIIEPMHU Ba YaHWUH MUIICITHIN
WH TMapa3uT 4ourup Memanaj. Tyxmu 3apapauaa 06a Xok adTuma aBBajl pacTaHu
HOpMan OapuH Mecab63an. [laBpam MuHOabnan puBOYEOMHM pacTaHU CcaO3UIIU
Mullennitn  3aMOypyr cypwaT Merupan. Cab3uaa 6a Xydaifpaxo 0a TaMoMu
O0odTaxo MmaxH MemraBaj, acocaH Jap KOHYCH cCa03MIl 4YaMb MeIraBaj. babn
Mulienuii 6a puBouédraru xyma merysapaj, Ba oH40 00 cypbar puBou &dra 10H
Ba Xymapo 3apap mepacoHan. Oxup 0a amoxuma Teiauocrnopa Tabmun mecda.
Xyma a3 runodaku 6apr 6apomanan Oezapap Oyja Ba XVYIIaxou MaxJyd myppa
3apap augaru MemaBaja. Jlurap kKucmxow xyma 0Oa Trapad CHUEXMOHAH]
Tenrocnopabda Tabaun me€ban. Tenmnocnopaxo gaBpan OpOMHUPO Hary3apoHuja 6a
XycycHusiTd cab3uil coxub meboman Ba 00 €puu mamos Oa aurap Xyiaxou

ryJKapja UCTOJa Iry3allTa, 3apap MepacoHa/I.

bo caHr xysu ranaym 3apap auaard Xyuiaryjid raHgyMpo 00 Jiyra HUTOX
KyHeM, 00 TEIMOCIOpaxo Myp IIyAard AOHXOpo aunaH MymkuH. [llakmm Gepynan
OHXO a3 Xymau 3apapHaauia kKam ¢apk MeKyHal. SIK4aHTo 3apap Aujaru
XYIIagyaxopo 3epu MHUKPOCKOI TIAKIM OepyHHH OHXO IbTHOOp amxen. OHXO
cuéxrob Oyna, map3xou maposak MaBuyh. [laxmym meBapo acra xadoHma OuHeM,
JapyHall a3 TeJMOCHOpaxou CUEX Myp LIyjna ucromaact. A3 oH Oyilm moxuu

BapoH 11yaa Meosii. A3 6apou XaMHUH XaM OHPO “Kysi 6an0yii xaM™ METysIH/I.
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Jlap MHKpPOCKOIl TEIMOCIIOPaxOW CAHTKys Ba CHUEXMYFp, SKTO Ipenapar
HUTOX KyHEM, TEJTHMOCIIOPAaXOU CAHTKysl HUCOAT KaJoH OyJaHall HAMOEH MelIaBajl.

ba raiip a3 uH caTXu TEIUOCIIOPaXOU CAHTKYS HAKIIaXOW KaTaKyaJgop MaBuy/l.

Pacmu 20. A — Cuéxmyr (Ustilago tritici ), b — canrkys (Tilletia caries).1 —
Xyiian a3 cuéxXMyF 3apapauja, 2 — cropa Ba caO3uIu OH, 3 — TEIUOCIOpPaxou

Xyma.
Cynopuuxou amaJiu.

1. bo €épum xymaxou a3 caHTKys Ba CHEMYFU FaHyM 3apapindjia COXTH CIIOPaxo Ba

MHULIETTUHANA OHPO OMYXTaH.
2. Ad3zou Ba puBou€OUM MH 3aMOYpPYFX0po 00 EpHM YaIBaIX0 OMYXTaH.

3. Ad3ouri, TapakKuET Ba COXTH CAHTKysS Ba CHUEMYFM TaHAyM pacMmamipo 0Oa

aJIbOOM KaIllluaaH.
CagBoJixon Ha3oparTu.
1. Canrkysu ranaym 6a KaoM KUCMXOHU pacTanu meadrtaa?

2. JInkapruoHu CUEXMYT UM I'yHa XOCHJI MeIIaBaja?
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3. Xymran cuéxmyr apTuaa KaJoM BaKT MabJIyM MeIIaBa?
4. Tennocnopaxou CaHTKYs Ba CUEXMYF a3 sIKIUrap 4u ryHa papk MekyHana?

5. Canrkys a3 un cabab «kysiu 6aa0yii» rydra memiaBan?

MAUIFYJIOTH 19: COXT BA PUBOYEBUN 3AMBYPYFU 3AHTA
TAHJAYM (PUCCINIA GRAMINIS)

Hakma
1. TacundoTu 3aMOYpyFH 3aHT.

2. Munenuii Ba ciopaxou 3uHjau 3aMOypyFU 3aHTpo 00 €pUU MpernapaTxon Tauep

OMYXTaH.
3. Ad3ouiil Ba TapakKUETH 3aMOYPYFH 3aHTPO 00 UM YaIBAIX0 OMYXTaH.

4. CoxTt, ad3oumn Ba TapakKuETH 3aMOYpyru 3aHrpo O0a ampOOM pacMmaiipo

KallnyuaaH.

Maxkcaau napc. MaBkeu cucTeMaTUKUH 3aMOYpPYFH 3aHT, COXT, a30UII Ba

TapaKKUETALIPO OMYXTaH.

No6opaxon wioBaru. Ilapasut, xyyauHxou acocu Ba MHUEHA, YpeIOCHopa,
TEeIUOCIopa, TUKapHuoOH, Meio3, pparMoOa3zuauiixon 0a3uIuoCIOPAHOK, MUKHUIH,

SIUIUN, TUKHO(ODA.
Ycayom ry3amranu gapc. AHbaHaBUM, XydyMH akJIu.

Bocutaxou ry3amranu gapc. Crnaiiaxo, KOJIOCKOM, agaOuETXo,
JacTypamManxo a3 0apou MaIFyJOTH amajid, Xap Xela Jymnaxo, ypOuH,
repOapuiixou a3 3aMOYpyFH 3aHT 3apapAujan 0apru 3upkK, MpenapaTxou JTOUMU,

Cy3aHHU Impenapar, 4aJIBajixo.

Ma3smyHnu MyxTacapu aapc.
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Tacaud ot 3aMOypyFH 3aHT a3 3epUHXO MOOpAT:

[yw6a: 3am6ypyrrondaxo - Mucota
Aunon:basuanomunerinakixo - Basidiomycetes

3ep aunon: Tenmnobasuaromuiierxo — Teliobasidiomycetidae
Kabwuna: 3anr 3am6ypyraamoxo-Utedinales

Typkym: 3amOypyru 3aur - Puccinia

Hamyna: 3am0ypyFu 3anru Fasua - P.graminis.

3aMmOypyFru 3auru xomwmsinop (Puccinia graminis)-3amMO0ypyFu mapasut Oyna,
3WHAW TapakKUETH OH 1y XY4auH HaMyIXoW ranaymuxo Ba 3upk (Berberis
vulgaris) mery3apaj. 'aHIyMruxo Xxy4yanHu acocu 3UpK Oolaj XyyauHu MUEHA 0a

XHCO0 Mepacaj.

['epGapwuiixon a3 3aMOypyrw 3aHT 3apapAuial YyBOPUMAKKApO TMOSAIIPO
HUTOX KyHEM naap O0aprxou OH JOFXOPO MEOMHEM, OHXO 3aHI KYHFUP paHT
MemaBaa. Jlorxo 0a jmapo3uu mosi 4OWrHp IIyJa, a3 cropaxou OuchkE€p modopar
Oyna, oHX0 ypenocnopa rydra memasan. Oxupu TOOMCTOH FyHAOIITAru mosxo0a
JOFXOM CHEX MelaBa] Ba OuChEp Tenwocmopa FyH wmemaBan. OHXO YOWXOU
ypenocnopa Oyaaruba wmemanan. Jlap mwunenuii-ny Hamyau JUKApUOH CHopa

XOCWJI TITyJ1a, UH MUIIenid 00 Taxou mosi Ba 6apru 4yBOpUMaKa YOUTUp MemaBa.

[Ipenapatn Tenmocnopa Ba ypenocrnopapo Tau€p kyHend. Jlap MHKpPOCKOI
ypenocropa 0a IIaKiM OBajl, AYySApPOTH SK Xydalpard  mosdaba dYOUTHD
IIyJaHAIIpO TuAaH MyMKHAH. A3 Oapon qoxwuiamibda paBFaH 4yaMb IIyJaHaIl PaHTH
OH CypX MemaBajl. Ypeaocmnopa 00 MIamMoJl MaxH MIyaa, AUrap pacTaHUuXopo 3apap
MepacoHal. Jlap Tenmocnopaxo XaM Iosiya MeuiaBaj, MIaKIu OH J1apo3aK JI€BOPHU
radc, paHTy KyHFUp Ba a3 Iy Xydaiipa nbopatr mebomaz. ABBaJio Xap SK Xyuaiipa
a3 1y sapo, O0aba SAPOXOU JUKAPHOH SIKYOS IIyJa, SKXydalparu, JUTUIOWT

OysiApoTH MemiaBaj. Tenrocrnopaxo Aap XOK 3UMHCTOHPO Mery3apoHana. baxop
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oHX0 cab3uaa mebaposia. Ilemr a3 cab3uman sapo 60 poxu Me03 TaKCUM MellaBa/l.
A3 xap sk Xydadipa Jgap CTerMam KYTOX 4YOpTO (parMoOasuInusIxon
0a3uIMOCTIOPaHOKH TaIlIONAU XOCHIT MemnaBaja. basunnocnopaxo 60 épuu mamomn
naxH nryga, 6a Oapru 3upk MeadrTan Ba mgap oH4o cab3upa 6a 6odraxom OGapr

MUILIEINI Ak MeE0as.

I'epbapun Gaprm 3apapaujad 3UpPK JTOFXO - NMUKHUAXO WA MeEIIaBa,

KHCMU TIACTU 0apr JOFXOU PaHTH 3ap.I-KYHFUP-IIUIUIXO MEIIaBa/l.

A3 Oypyuu KyHAaJaHru Oapru 3apapauia mpenapar Tau€p kapaa, 3epu
Mukpockon OwunHes. I[lukHuma-ky3amakna Oyja, Cypoxu OapoBapaHia MaB4Yy/I.
ABBaJIO MUKHUJA a3 MauMyau TU(HaxXoH TawIouan uoopat Oyaa, a3 CYpOXUXOSII
nukHOpopaxo uymo wmemaBan. [lukHupma puBou é&dra, smmmepman OOIOMPO
kadoHna Ik KucMu Trdaxo HaMo€H MemaBal. [InkHocmopaxo + Ba — alTOMaTHOK
Oyna, nap 6odraxou Oapr rudaxo SKYOs IMIyJaa, MULCIAWH JUKAPUOH DIUIUS

XOCHJI MCKYHA/.

[Tactu smuaus 4oit rupudTard Xydampaxou Japo3ak a3 SUUAHIX0 Yya0
MelaBaja, oHxo Aap Oodram OGapr Oyaaru rudaxosi gaBOMIuUXaHjaann 6a Xucod
MepaBaJl. IUUIUOCIIOpaxo 60 BocHTau maMoJ 6a 0apr Ba MOsSH XYIIaIopXo oMajia

meadTan.
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Pacmu 21. 3amOypyru 3anr (Puccinia graminis). A — bapru 3apapaunau
3upk, b — Oypumu KyHmIaHru Oapru 3apapauia 3upk, B — mosu a3 3aHr
3apapaunan rauaym, I — ypeawocnopa, E — tenuocnopa, XK — a3 cab3uiu

TeneiTocmnopa 6a Bydy1 oMaanu 0a3uan Ba 0a3uar0CIiopa.
Cynopumrxou amMmaJiu.

1. Coxtu mulenuii Ba crIopaxou 3amMOypyru 3aHrpo 0o Epum repbapuii Ba

MpenapaTxou Tau€p OMyXTaH.

2. Ad3ou Ba TapakKUETU UH 3aMOypyFpo 00 BOCUTAuU 4aJIBAJIXO OMYXTaH.

3. Coxr, ap3outn Ba TapakKu€TH 3aMOYpyFu Fajuiapo 6a aibOOM KaluaaH.
CaBoJsixou Ha30paTu.

1. Tennocnopa ym ryHa maki gopaa’?

2. Ypeauocropa 4u TyHa aki aopau?

3. Tennocnopaxo 1ap Ky4o 3UMUCTOHPO MEry3apoHaa?

4. ba 3upk 3aHr 0a IMaKJIA YU TyHa Criopa Mery3apai?

5. IIUKHUIUSAXO Ba DIIMOAUSIXO YUCT?
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6. [lukHuMs Ba SUMAMS YM TyHA MMAA0 Memanan?

7. A3 Oapou 3aMOYpyFHu 3aHI Xy4yauHU MHEHA Ba aCOCU KaJlOM pPACTAHUXO?

MabnymOT nuxen.

MAIIFYJOTH 20: COXTU 3AMBYPYFXOU BEPTUCEJLIIYM
(VERTISELLUM) BA ®Y3APUYM (FUSARIUM)

Hakma
1. TacaudoTu 3aMOYPyFu BEPTUCEILITYM.
2. OMyXTaHU TapaKKUETH KOHUAUSIOAHAXO0U 3aMOYPYFU BEPTUCEILTYM.
3. TacuudoTu 3aMOypyFu Gy3apuym.

Makcaau aapc. MaBken CHCTEMaTHKH, COXT, a(30uIl Ba TapaKKUETH

3aMOYpyFXOU BEPTHCEIUTYM Ba (y3apuyMpO OMYXTaH.

HNoopaxon HJIOBATH. Konunansbannxo, MaKpOKOHUIUSXO,

MUKPOKOHUIUSAXO, KUCTOTau (y3apUH.
YcayOu ry3amranm Japc. AHbaHaBUM, Xy4YyMH aKJIU.

Bocuraxom ry3amrTanu gape. Crhaiinxo, Komgockom, —anabuérxo,
JacTypaMmanxo a3 0apou MaIIFyJoTH aMajd, Xap Xela Jymna, mypouH, repbapuiixou
a3 3aMOVpYFXOoM BepTHUCEIUTyM Ba (py3apym 3apapauiand Oapru KapTolllka, Fy3a,

npernapaTrxon 10MMH, Cy3aHH IIPCriapar, 4aaBajixo.

Ma3mynun wmyxracapu jaapc TacHudotu uH 3aMOYpyFxo a3 3€pUHXO

ubopar:
ys6a: 3am6ypyrroudaxo — Mycota
Aunon: 3amOypyFIIakiaxou puBouHaéra — Deuteromycetes

Kab6wuna: 'npomunernamoxo - Hyphomycetes
80



Typkym: Beprummnywm - Verticillum
Typkym: @y3apuym - Fusarium

['epbepun OGapru 3apanuaan Fy3a Ba KapTOIIKAaK a3 3aMOYPYFU BEPTHCEIUTYM
aBBaJl 00 EpHUM JIyna HUTOX MEKYHEM, Jap 3epHu Jyla KOHUIUSIOAHIXOPO IUIaH
MyMKuH. Jlap 3epu MHUKpockonm Oomian OaHIXOW KOHHAMS Oa IIaKiId XajiKa
qourupudTa Iap HYTH OHXO aJOXUAa-aJ0XHUaa YOUTUPUPTATU KOHUIUIXOPO aHUK

JTUJaH MyMKUH. PacMu KOHUIMA0aHIX0 Ba KOHUAUSXO KallUuAaH 3apyp.

Verticillum dahliae sike a3 Hamy1xou acocuu a410/1d ruOMUTCETHAMOXO 0a
xucob mepasajl. Bait yynoxam xadHok Oyna 0a Fy3a kacaauu XyIIK myaad (BUIT)-
po oBapna mebapopaz. Pemau 60 3amOypyru Qys3apuyM 3apapaugan £y3apo as
Marepuanu repOapuii €ku a3 mpenapaTd HaM HamyHa rupudrta, 60 O0OBEKTHBHU
XypJ Ba KaJOHM MHUKPOCKON HHUTOX Kapjaa memaBaia. Jlap OoObeKTMBU KalOHU
MUKPOCKOII a3 sikaurap (papk Mekaparu MaKpoKOHUAMSIXO0 Ba MUKPOKOHHUIUSIXOPO
TuaaH MyMKUH. MUKPOKOHUIUSAXO0 0a MIaKJIA ypUyKIIakia €KU JTOCTINAaKa Oyaa, a3

4-10T0 Xyuaiipaxo Tamkuwi éraacr.

Hamynxou Typkymu gy3apuym gap tabuat Baceb MaxH LIyJa, OHXO J1ap XOK
Ba OOKMOMOH/IaXOM pacTaHUXO canpoTpod 3uUcT MekyHaa. OHXO Aap pacTaHUXOU
MaJlaHU 3UCT Kapja Kacalluu XYIIKIIaBUpo oBapaa mebdapopaa. Hamynu Fusarium
OXysporum, 0a peimian pacTaHUXOU Fy3a, 3UFUpP, ca03aBOTXO Ba Oab3e HAMYIXOHU
pacTaHUXOU MaH3apaBU 3UCT Kapja, Kuciaoran (y3apuHpo 4dyqo MekyHaa. Un
KucioTa 0a 60pTaxou pacTaHU TabCUPU 3apapHOK PACOHU]IA, XYCYCUSTH Typropuu

xyqaﬁpaxopo BaﬁpOH MCKYHA, Jap HATHU4Ya paCTaHU HO6YI[ McCIIaBanu.
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Pacmu 22. Fusarium. 1 — coXTW KOHUIUN, 2 — MAKpOKOHUIUU, 3 -
XJaMHI0CTIOPax0, 4 — MUKPOKOHHUIUH.

Pacmu 23. 1 — Mukpockiepoiuii, 2 — nayspMuLeanii 60 MUKPOCKIEPOIUXO,

3 — nayspmunenwii, 4 - 5 — puanocnopaxo, 6 — KOHUTUOAHIXO Ba KOHUTUH.
CaBosixou Ha3zopaTu

1. A3 Gapou uu 3aMOYpyFXOoH BEPTUCEIUTYM Ba (Qy3apuyM 0a augoau 3aMOYpyFxou

uHKumoduaédra goxmn kapaa MemaBaa?
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2. CoXTH KOHUAMSIXON BEPTHCEIUIYM YH I'yHa acT?
3. BeptucemnyMm acocaH 06a KaJioM pacTaHUXO 3apap MepacoHana?
4. Hap ¢py3apuyM 4M r'yHa KOHUAMSIXO MaBuya?

5. ®y3apuym 0a KaJioM KUCMH pacTaHU Mapa3uTu MEeKyHas?
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