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BBEJIEHUE

Bogopocnu mpencraBisitor co00OM HIMPOKO pacnpoCTpaHEHHBIE aBTO-
TpodHbIE (PEAKO BTOPUYHO reTepoTpOdHBIE) OPraHu3Mbl, K KOTOPBIM IPOSIB-
JSIeTCSl TOCTOSTHHOE BHUMAHHUE MCCieloBaTeNell u3-3a ux OOJbIIONH TEOpeTH-
YECKOU U MTPAKTUYECKON 3HAYMMOCTH.

Teno Bomopocnedt B OTiMYKME OT OOJIBIIMHCTBA BBICHIMX PACTCHHUH HE
pasziereHo Ha KOPEHb, CTEOENb U JIUCT, a MPEACTABISIET CO00M TalioM (cloe-
Buie). [lo ypoBHIO opranuzanuy BoJOPOCHN OBIBAIOT OJHOKJIETOYHBIMH, KO-
JIOHUATBHBIMA M MHOTOKJIETOYHBIMHU. TamioM MHOTHX BOJOPOCTEH MOMKET
OBITh HEBUIUM HEBOOPYKCHHBIM TJIa30M (MUKPOCKOMWYECKUE BOIOPOCIIN)
700 UMETh BUJl HUTEH, BETBSIINXCS WIW HEBETBSAIMIUXCS KYCTUKOB, TOIYyIIIC-
YeK, Iy3bIpen, CETOUEK.

[IpecHOBOIHBIE BOJIOPOCIIM OOUTAIOT B TOJIIIE BOJIBI ((DUTOIIAHKTOH), B
MMOBEPXHOCTHOM TUIEHKE BOJbI (PUTOHEHCTOH), HA JTHE BOJI0EMOB ((hUTOOEH-
TOC), Ha TIOBEPXHOCTH BOJHBIX PACTCHHUI U APYTUX MOJBOAHBIX 0OBEKTOB (T1e-
pucduron wiu obpactanusi). [IpukperyieHHble K MOJBOJHBIM MpEAMETaM BO-
JOPOCIIA MOTYT OTPBIBATHCS U TUIaBaTh B TOJIIE BOJBI B BUJI€ KIyOKOB HUTEH
700 CIU3UCTHIX CTYCTKOB. KpoMe TUNIMYHO BOJIHBIX YCIOBHM, OHU BCTpeda-
IOTCS Ha TIOYBE WM B BEPXHUX €€ CIosiX (IMOYBEHHBIC BOJOPOCIHU), HA CyO-
CTpaTax, HaXOASAIIMXCSA B BO3AYIIHOM cpesie (adpoduiibHbIe BOJOPOCIIH).

[To3nanue Bomopociieil HauYMHaAeTCa ¢ ux cOopa u omnpeneneHus. B npo-
CTeHIleM clydae UX MOXXHO coOpaTh, OTOOpaB MpoObI BOJBI M3 KaHaB, JYX,
peK, o3ep, 00JIOT, OTKaB C(HArHOBBIM MOX, B3SIB C IMOMOIIBIO cadyka “THUHY,
IJIABAIONIYI0 B TOJIIE BOJIbI, JIUOO JEPHOBUHKH C MOBEPXHOCTU MOABOIHBIX
MpeaMETOB, JHA BOJ0eMOB. MHTepecHbIE OOBEKThI OOHAPYKUBAIOTCS B HIIE,
oOpacTaHusIX TOTPYKEHHBIX B BOJAY MPEIMETOB, Ha IMOBEPXHOCTHU BOJIHBIX
pactenuit. [1o KUpIIMYHO-KPACHOM, 3€JIEHOM, CUHE-3EJIEHOW OKPacKe BOJOPOC-
JM JIETKO OTBICKAaTh Ha KOPE JEPEBbEB, BIAXKHOW MOUYBE, KAMHAX, BIAXHOU
HITYKAaTypKe, JEPEBSIHHBIX NMpeaMeTax U T. 1. HalTu BOJOPOCIN MOKHO Takke
B aKBapuyMax M JIPyTUX cOCyJax, JUIMTEIbHO 3all0THEHHBIX BOJOK.

[TpoOb1 Bogopociel u3 KakI0ro KOHKPETHOTO MECTa HE CJIEIyeT CMEITH-
BaTh, a HEOOXOAUMO OpaTh B OTACIIbHBIC MUPOKOTOPIILIE EMKOCTH U ITUKETH-
poBaTh. Ha sTHKeTKaxX yka3bIBalOT MeCTO cOopa, naTy, GaMuInio cOOpIIrKa.
Hannas naopmarus OyaeT HeoOXOAMMOW MPHU OMpPEAeSIEHUHA BOIOPOCIEeH 1
OKa)XETCsl TICHHOW I M3y4eHHs Onopa3zHooOpa3us KOHKPETHOTO PErvoHa.
JIJist BpeMEHHOTO COXPAaHEHHsI OT BBICBIXaHUS HUTYATHIX (DOPM MOKHO TIOMEC-
TUTh X B BOJY U3 TOTO K€ BOJOEMA, OTKY/1a OHU B3ATHI.



K ompenenenuio gydyine NpucTynuTh cpa3y e MO BO3BPAILIECHHUIO B J1a00-
pPaTOpHIO, YTO ACT BO3MOYKHOCTh YBUJETh BOJIOPOCIH KUBBIMH: PACCMOTPETH
€CTECTBEHHYIO OKPACKY KJIETOUHBIX CTPYKTYp, IPOCIEAUTH 32 OCOOEHHOCTSIMU
IBUXKEHUSI 00BEKTOB. UTOOBI COXpaHUTh MPOOBI, MOKHO NPUOETHYTh K HX
¢uxcanuu. C 3TON 1ebI0 UCTOJB3YIOT (PopMalivuH, pa30aBICHHBIN BOJON B
cooTHommeHu” 1:9. JIsi HEXHBIX KIYTUKOBBIX U METa0OJMPYIOMIMX (PopM
CJIelyeT MCIOJIb30BaTh OoJjiee Msirkue (ukcaTopsl — pactBop Jlroronst uinum
¢buxcarop Yrepméns, B ocHoBe KoTopbix KI u I,. Ot dukcaropsr nydiie co-
XPAHSIOT €CTECTBEHHBIM BHUJI BOJOPOCIEH U CIErka MOAKPAIINBAIOT KIYTHKU
U Jpyrue cTpykTypbl. C LENbI0 OKPacKH CTPYKTYpP BOAOPOCIEH HCHOJIb3YIOT
TAKKE XJIOP-LIUHK-MOJI U METUIICHOBBI CUHUH.

Jlnis onpeneneHuss BOJOPOCIEH MO MpeiaraeMoMy pyKOBOJICTBY HE00-
XOJIUMO HMETh MHUKPOCKOII, MPEAMETHbIE U MOKPOBHBIE CTEKJA, MUIETKY,
MUHIIET, MPEMapoOBaIbHBIC UTJIBI, KPUCTAIIU3ATOP C BOAOU, (GUIBTPOBAIBHYIO
Oymary, nie3Busi 0€30MacHON OPUTBBI, XJIOMYATOOYMaXKHbIE CaI(PETKH.

Ilepen npuroToBiaEeHMEM BPEMEHHOIO IIperapara CleayeT NpOTepeTh
candeTKoil MOKpOBHOE U MpeAMETHOEe cTekia. Hanectu Ha nmpeaMeTHoe CTek-
710 Karuo Bobl. Ctaparhesi, YTOOBI Karuisl Oblla B [IEHTPE U HE CUIIBHO pacTe-
KaJlach MO CTekiy. HuTuarsle BOOOpOCIM MOMEMIAIOT B KAIUIIO, MOJB3YSCh
nuHLIETOM. Boopociy ¢ mOBEpXHOCTH KOPbI, KAMHER U T. II. MOKHO COCKpE-
CTH B KaIUTIO JIe3BUEM OpHUTBBI WK UrIoN. Jlamee HE0OXOAMMO TIATEIBHO
pacrpaBUTh MaTepual B Karuie Mpyu MOMOIIH MPEnapoBalbHON UTIbl. MUKpo-
CKOIMYECKUE BOAOPOCIIH PACCMATPUBAIOT, IOMECTUB HA MPEIMETHOE CTEKIIO
KaruTiO TIPOOBI.

HakpbiBaTh MOKPOBHBIM CTEKJIOM KaIUII0 C MaTE€pUajIoM HAAO0 CIEIyIO-
MM 00pa3oM: B3sITh MMOKPOBHOE CTEKJIO JABYMS MalbIlaMU MPABOW PyKH 3a
OOKOBBIC CTOPOHBI, TIOJJHECTH K KPAIO KAIUTH W MPUBECTH B COMPUKOCHOBECHHE
C BOJOH, HAKJIIOHUTh MOKPOBHOE CTEKIIO MOJ yIJioM 45° W HadaTh €ro OCTo-
POKHO OIyCKaTh IO T€X MOp, MOKa LIEHTP CTEKJIa HE KOCHETCS LIEHTpa KaIulH,
OMYCTUTh CTEKJIO. JKUIKOCTHh [IOJKHA pPAaBHOMEPHO pacteubcs. Eciu mon
CTEKJIOM OKa)KyTCsl My3bIPbKH BO3/1yXa, HY’)KHO OCTOPOKHO MOCTYy4aTh Iperna-
POBAJIIBHOM UIJION MO CTEKIIy WJIM CJErKa MPUIIOAHATH CTEKJIO UIJIOM U BHOBD
onycTuTh. [IOKpOBHOE CTEKJIO AOJKHO IJIOTHO MPHIETAaTh K MPEIMETHOMY.
JIuiHIOI0 BOMY CleAyeT OTTSHYTh (puiabTpoBajgbHOU Oymaroil. Ecim skumko-
CTH TIOJ] CTEKJIOM HEIOCTaTOYHO, HEOOXOAMMO H00aBUTH €€, IOMECTHB C IO-
MOIIBIO MUNETKU KaIUI BO3JIE MOKPOBHOT'O CTEKJIA.

Nuorga notpedyercst okpacuTh npemnapar. s 3Toro ¢ oJHONH CTOPOHBI
IIOKPOBHOT'O CTEKJIA CJIEAYET IOMECTUTh KaIUI0 KPACHUTENS, a ¢ IPOTHUBOIO-



JIO)KHOM TOJIOKHUTH TMOJIOCKY (PHIBTPOBAIbHONW OyMarud M MPOTSAHYTh KPacu-
TeNb. 3aTEM €ro TaKUM e 00pa3oM Hy>KHO 3aMEHHUTH BOJOH.

OmnpeneneHre HAUMHAIOT C TOTO, YTO BHUMATEIBHO pacCMaTpUBAIOT 00b-
€KT BHayaje Mpu MajoM, a mociie mpu OOJbIIOM YBEIHMYEHUH MUKPOCKOIIA.
[Tone3noit OyaeT 3apucoBka ero B padouuii )xypHain. Hy>kKHO ysICHUTb, ABJISET-
Csl JIM olpejesnsieMasl BOJOPOCIb OJHOKIETOYHOM, KOJIOHUAIbHON JTMOO MHO-
TOKJIETOYHOM, HEMOIBUKHASL OHA WJIN MTOJIBM)KHASL U KaKUM 00pa3oM OCyIlecT-
BJISIETCS JIBUJKEHUE, KaKOBa OKpacka, (opMa, MECTO PacHOIOKEHUs, KOJInYe-
cTBO XpomatopopoB. HyxkHO paccMOTpeTh CTPYKTYphl MOBEPXHOCTU BOJIO-
pocCiv, ONPENEINTh HATUYHE CIIM3H, €€ IUIOTHOCTh U T. 1. Bce 3Tn u apyrue
npuU3HaKu OyJyT HCIOJB30BaThCS NPU OMNPENCIIEHUH OOBEKTa C MOMOILBIO
[IpeIaraéMoro JUXOTOMHUYECKOIO KItouya. J[BUrarbcs IO CTYIEHSM KIItO4Ya
CllelyeT, BHUMAaTEIbHO paccMaTrpuBas OOBEKT, uuTas (HOPMYIHPOBKU TE3 H
aHTUTE3, MPUHUMAsI WJIM OTBEPras UX B 3aBUCUMOCTH OT HAJIWYUS WIH OTCYT-
CTBHS COOTBETCTBYIOIUX MMPU3HAKOB y UACHTHPHUIIMPYEMON BOJTOPOCIIH.

B 0oCHOBY HacToOsIIIero pyKOBOJCTBA IMOJOXKEH KIIOY U3 ONPEeTUTEINs
“ITIpecHoBogubie Bopopocian” (I'ypeBuu, 1966), odueHb LIEHHOTO ISl HA4U-
HAIOILLIET0 HATypaJMCTa, HO CTaBlIero OuOIMOrpauyeckoil peaKkocThio U
IPAKTUYECKH HeAocTynHoro. Kirod HECKOJIbKO BUIOW3MEHEH, JIOIOJIHEH,
a/JlaliTUPOBaH K ycJIOBUsAM benapycu v mo3BossieT HASHTU(PHUIMPOBATH 10 poAa
HEKOTOPbIE CaMbl€ PacCIpPOCTPAHEHHbIE Y HAC BOJOPOCIHU (BKJIIOUAs LIUAHEN).
C uenpro onpeneneHuss UX 0 BUJA U YCTAHOBJIEHUS CHCTEMATHYECKOW MpH-
HA/JICKHOCTH CIIeyeT 00paTUThCS K CHEHalIbHBIM PYKOBOACTBAM U OIpejie-
JIUTEIISIM, KOTOPBIE YKa3aHbl B CIIMCKE JIUTEPATYPBHI.

Hrxe npuBOOUTCS NMOSCHEHHE HEKOTOPBIX TEPMHHOB, KOTOpBIE BCTpE-
TATCA PU pabOTE C KIFOYOM.

ABTOCIIOpPA — HEMOJBIKHAS criopa 0ecroyioro pa3MHOKEHHs, IPHOOpe-
Taromias GopMy U CTPOECHUE MATEPUHCKOM KIIETKU, HAXOAsICh BHYTPH HEe.

AKuHeTa (Cmopa) — TOJICTOCTEHHAsl HEIMOJIBUKHASI KIIETKA B IMpeaesiax
HUTH, UMEIOIIAs JIOTHYIO 000J0YKY M 3€pHUCTOE COACPKUMOE (HApUMep, y
CUHE3EJICHBIX BOJIOPOCIIEH).

BceraBouHbli 00010k — 00070K, KOTOPBIN 00pa3yeTcsi B MaHLUUpPE AHUA-
TOMOBBIX BOJIOPOCIIEH MEXKIY 3arOOM CTBOPKH M MOSICKOBBIM 0001KOM. B. 0.
OBIBAIOT KOJIBLIEBU/IHBIE, TTOIYKOJIBLEBUAHBIE U APYroil popmbl. OHK obecrme-
YUBAIOT POCT KJIETKHU.

I'eTrepouncra — KjeTKa B npeaenax TpUXoMa CHHE3EIEHBIX BOJIOPOCIEH,
OTIMYAIOLIASCS JABYXKOHTYPHON 00O0JIOUKON M pazMepamu, OOJIbIIUMHU, YEM Y
BET€TATUBHOM KJIETKH.



I'mnorexka — MeHbIIAS YaCTh NAHLUPS AUATOMOBBIX BOJOPOCIEH, “KOPO-
Oouka”.

I'mazok (cTurma) — CBETOUYBCTBUTEIbHAS CTPYKTypa B MPOTOILIACTE B
BUJIE SIPKO-KpacHOro oOpa3oBaHusi cHEepUUECKOM, MaTOUYKOBUAHOW, JIMH30-
BUJIHOM WJIU TpareuueBUIHON (HOPMBI.

I'moTka — cTpykTypa B BUJI€ BOPOHKOBUHOTO YTIyOJIeHUs HAa TIEPEIHEM
KOHIIE KJIETKU BOJOPOCIH (HAIPUMED, YV IBIIICHOBBIX, KPUIITOUTOBBIX BOO-
pocineit). I'. cimykut s 3axBaTa BOJOPOCIBIO TBEPABIX IMHILIEBBIX YaCTHUII
(6akTepuii, MEITKMX BOJIOPOCIICH ).

I'opMOroHM# — MHOTOKJIETOYHBIA y4aCTOK TPUXOMAa CUHE3EJICHBIX BOJO-
pOCIEn, OCYLIECTBIISIONIMN BET€TATUBHOE PA3MHOKECHUE.

JoMHuK — TBEpAbIi, OTCTAOIIMNN OT IIa3MaJIEMMBbI, KJIETOYHBIA IMOKPOB
HEKOTOPBIX BoJopociei. JI. OBIBAIOT OTKPHITOTO, OOKAJIOBUIHOTO, THUIA WA
3aKpBITOTO THMA C HEOOJBITUM OTBEPCTHEM IS KryTuka. [[. MoryT OBITH
CIUIOIIHBIMA WJIM MPOABIPSBICHHBIMHU; Ha MOBEPXHOCTU HMX 4YACTO HMEIOTCS
IIUIIBI, OyTOPKY, MyHKTUPHBIC yTOJIIEHUs, TOUKU. B ogHux cinydasx [. co-
CTOSIT TOJIBKO M3 OPTraHUYECKOr0 BEHIECTBA, B JPYTMX — MPOMUTAHBI MHHE-
pPabHBIMU COJISIMHU.

Jlop30BeHTpAJIbLHBIN — UMEIONIUN CIMHHYIO, 00Jiee BHIMYKIYIO CTOPOHY
1 OpIoIIHYI0, 00JIee TUIOCKYI0, @ UHOT'/Ia BOTHYTYIO CTOPOHY.

Kryruk — opranesnia ABUKEHUS, IPEACTABISIONIAs COOON BBIPOCT KJIET-
KM, OKPBITHIN IUIA3MAIIEMMOU.

3o0ocnopa — criopa 6ecroaoro pa3MHOXKEHHS, OJIBUYKHAS 32 CUET OJTHOTO
00 HECKOJIBKHUX KT'YTHKOB.

KoJjionust — 0osee uin MeHee CI0KHOE, MMOCTOSIHHOE ST BUAA 00bEeIHu-
HEHUE, CKOIUICHHE TAJZIOMOB Bojiopociieid. K. MoxkeT ObITh MUKPO- THOO MaK-
pockonmueckoir. Kommonentsr K. cBsi3anbl OO0 HE CBS3aHBI MEXKIY COOOM
IJIa3MOJIeCMaMu, HaXOJATCS KaK MPaBUiIo B OOIIEH CIIU3U, TUO0 COEIUHEHBI
KJIETOYHBIMU 000JIOUKAMH.

IanumMpb — XecTKuil, pa3HOOOPA3HBIM MO0 XMMHUYECKOMY COCTaBy Kile-
TOYHBIN MOKPOB HEKOTOPBIX BOJOPOCIIEH, COCTOSIIMNI U3 cpociuxcs 0o co-
eAMHEHHBIX 0e3 cpacTaHus yacTed (IIUTKOB, MIACTUHOK, CTBOPOK U T. 1.). IL.
MOXXET pacIoyiaraThCs IMOJ TUIa3MaieMMoON (Teka HEKOTOPBhIX TUHO(MUTOBBIX
BOJIOpOCIieit) 1100 HaJ MIa3ManeMMol (aHIUPh U3 YeLTyeK Y HEKOTOPhIX 3€-
JIEHBIX U 30JIOTUCTBIX BOJIOPOCIIEH, MAHIIUPh U3 ABYX CTBOPOK Y AUATOMOBBIX
BOJIOpOCIIEH).

Iupenoun — oxpyrioe oOpa3zoBaHue B KJIETKE BOJOPOCIH, (PYHKIIHO-
HaJIBHO U MPOCTPAHCTBEHHO CBSI3aHHOE C XpoMaTo(opom.



IosickoBbIii 00010K — OOKOBasi 4acTh SIUTEKU JHOO TUIOTEKU O€3
CTBOPKH.

ITosicok — COBOKYITHOCTh MOSICKOBBIX 000JIKOB SMUTEKU U TUMOTEKU MaH-
UUPS TUATOMOBBIX BOJIOPOCIIEH.

PeOpo — yrosmieHue, BBICTYNAOIIEE HAJ HAPYKHOM WIM BHYTPEHHEHN
NOBEPXHOCTHIO CTBOPKHU NMAHLHUPS TUATOMOBBIX BOJOPOCIEN.

CTBOpKa — 1I0CKas MO0 BBIMYKJIAs YacTh SMUTEKU WJIM THIOTEKH 0e3
MOSICKOBOTO 000/1Ka.

TpuxoM — TajIIOM, COCTOSIIIINI U3 HECKOJIBKUX, HEPEIKO MHOTHX KIIETOK,
PACIOIOKEHHBIX B BUJE HUTU. . MOXET OBITh HEBETBSAIIMMCS WM BETBS-
IUMCSL.

¥Y3e0Kk — BHYTPEHHEE 4YacTO OKPYIJIOE YTOJIIECHUE CTEHKH CTBOPKHU
MaHIUPS TUATOMOBBIX BOJOPOCIIEH.

XpomaTtodop (XJI0pPOIIACT) — OpPraHeilyia KIETKH BOJOPOCIN, B KOTOPOH
OCYIIECTBISAETCS (HOTOCHHTE3.

IenoOuii — 00beAMHEHNE, CKOTUICHUE TAaULIOMOB BOJOPOCIEH, MOCTOSH-
Hoe Juis BuAa. Yucino kierok L. onmpenensercs Ha paHHUX CTagusAX Pa3BUTHUS
Y HE MEHSIETCS JI0 CJICAYIONIeH penpoIyKTUBHOM (ha3bl.

Jnureka — OOJbIIAS YACTh MAHLUUPS TUATOMOBBIX BOJOPOCIEH, HaJe-
BAIOIIASICSL HA TUTIOTEKY, “KphIIIeyKa’.

Kurou 17151 onpenesieHusi Bogopociei
(no A.A. I'ypesuuy (1966), c HekoOmopvIMU USMEHEHUAMU U OONOJTHEHUAMU)

1. OnHOKIETOYHBIE MEIKUE BOJOPOCIH WU BOJOPOCIH, UMEIOIIUE OONIbIINe
pa3Mepsl, HO HE pa3/eiICHHbIE NEPErOpOAKAMH, IIPU dTOM OTACIIbHBIE YacCTH
TaKOW “KJIETKH~ MOTYT ObITh OECLIBETHBI, PA3BETBIICHBI, BBIMOIHSAS POJIb KOP-

HEW, IPYTye Ke YaCTU TaJjloMa OKPAIICHBI B 3€TICHBIN IIBET........cveeervreeennnnen. 2
— KononuanbsHble, 1IeHOOMATBHBIE WM MHOTOKJIETOUHBIE BOJOPOCHH........... 46
2. OTHOKIIETOUHBIC BOJOPOCIIH ..vveeeeenerrreeeennnnrreeeessnsrreesessnseeesesssseeesesssssseessnnes 3
— Bonopocnu, umerorire 0oybIIMe pa3Mephl, HO HE pa3/IeICHHBIC TTeperopo/I-
KAMH HA OTHCITBHBIC KITETKH ...uuvvieeeeiiiiiiieineeeeeeeeeeesesannneeseseesesessssnnnnesessseseeens 45
3. IToaBM>XHBIE OTHOKIETOUHBIE BOJAOPOCIIH .. uvvvveeeeenerrrreeeanereeeeeannreeeesesnneeeens 4
— HenoaBM>XHBIE OTHOKIIETOUHBIC BOTOPOCTH ...vvveeeeenierereeeeerreeeeeanrreeeeennnnes 22



4. KneTku enToro wiv 0ypoBaToro 1BeTa, BCIEACTBUE TOIO, YTO B HUX, KPO-
Me XJIopouILIa, UMEIOTCS APYTHe KPacsIIfe BeIECTBa, MACKHPYIOIIHNE €ro .5
— KneTkn 4aCTUUHO KPACHBIC, PEIIKO 3EIICHBIC. .....ceeeeruerreeeeenerreeeeenrrreeeeennnes 19

5. Ha nmoBepXHOCTH KJIETKU UMEETCs IUIOTHBIM HAPYIKHBIN IMAHIUPb WU TBEP-
IBI TIOKPOB B BUJC JOMHKA M3 MHHEPAIBHBIX 00pa30BaHUU pa3HOOOPa3HOTO
CTPOCHHST «.vvvveeeeenietreeeeeetraeeesansssaeeeeassssaeeseansssseeesansssseesesnsssseesessssseeesesssssseesennes 6
— Ha moBepxHOCTH KIIETKM MHHEPAJIbHBIX 00pa3oBaHuil HET. bypoBaTsie, 0/11-
HOYHBIC, CBOOOJHO >KMBYIIHE KJICTKH OBAIBHOM, IIAPOBHIHON, SUIIEBUIHON
WM [IAHIPUIECKO ¢popMbl. Bomopocnu Menkue, uMeroniye OJuH KTy THK. .
.............. Chromulina — Xpomyanna (Ota. 30J10TUCTBIE BOJOPOCTH, PUC. 1a).

6. Kirerounble OKpOBBI (MaHIMPb) BOAOPOCIN COCTOAT U3 OKPEMHEBILUX Ye-
IIy€K, OT KOTOPBIX OTXOJAT JUIMHHBIE IIUIIBI WJIM UTJIbI, HAIIPABJICHHBIEC K 3a]1-
Hell yactu Tena. Kietku oBanbHO# (opMbl, OypoBaTOil OKpacKu, UMEIOT OINH

FKTYTHIK ..enveenreenntenteeate et eteesteesueeeateeateebeesaeesatesat e e bt ebeesaeesateeateenbeenbeesaeesaneeaneenne
........... Mallomonas — Majuiomonac (Ota. 3010THCTBIE BOAOPOCIH, PUC. 10).
— CTpOEHHUE KIETOUYHBIX TOKPOBOB MHOE .......eeeeerurrrreeeennrrreeesnnnreeesessnnneeessnnnnees 7

7. KneTtka He UMEET MaHUUPS UK TOMUKA, IOP30BEHTPAJIbHASI C KOCO CpPE3aH-
HBIM TEpEeJHUM KOHIIOM M BbleMKOW Ha HeM. Mwmeercs rioTka, riyOoko
BIAIOIIASCA B KIETKY M OTKPBIBAIOIIAsICA HapyXy B BBIEMKE Ha MEPEAHEM
KOHLIE KJIETKH. [[Ba KI'YTHKA HEPABHOM JUTMHBL. ....eevuveerureeaireereeeniieenneeenneennnees
Cryptomonas — Kpunromonac (Ota. Kpunrodurossie Bonopocnu, puc. 18).
— KneTouHble MOKPOBBI B BUJE JOMUKA WIIH MAHIHAPS «...vveenneeeenrreenireenieeenareennne 8

8. Knerounnie IIOKPOBBI B BUAC IMAHIHUPA W3 OTACIIbHBIX IMWUTKOB, COCANMHCH-

HBIX JIPYT € JIPYTOM ...uuviiieueieeenineeennineeeauneeesneeeesseeesasseeessmseeesssseeesseeessseeessmneees 9
— Krnerounsie MOKpPOBHI B BUIE JJOMUKA JTUOO MAHIUPS, HE COCTOSIIIETO U3 OT-
JIETTBHBIX IIIAITKOB «.cvueeeeeeeteee et e e teeeeeaneeeeeeaeeeaeeeeaneseeaesesaaeseenneseeanaeeennaeeennnns 10

9. Kitetkn damie oBasibHOM (hOpMBI (OBIBAIOT SIMIIEBHIIHBIC WM B BUIC He-
CKOJIBKO CILTIOCHYTOTO Iapa), ¢ MOBEPXHOCTU OJCTHI MAaHIUPEM H3 IIUTKOB,
TUTOTHO COEAMHEHHBIBIX MEXIy C000i. DTH IIUTKH, WIA TaOJIHMYKHA, UMCIOT Ha
CBOCH TOBEPXHOCTH Pa3HOOOpa3HbIE CKYJIBNTYpHbIE OOpa3oBaHUS B BHUJIE
MeJKol cetr. Ha moBepxXHOCTH KJIETKM UMEIOTCS JIB€ OOPO3AKU — MONepeyHas
U TIPO/I0JIbHASI; B OOPO3IKAX TIOMEIIAOTCS JKTYTUKH. ..evverereenreenreenieenirenneeeneeenne

......... Peridinium — Hepugunuym (Ota. JuHopuToBBIE BOJOPOCIH, PHUC. 12).



— KJeTku MmOKpHITHl IMMUTKAMHM, HO IIUTKA HUMEIOT BBIPOCTHI B BHUJE POTOB.
OnuH U3 HUX — NEPENHUN — JNIMHHBIN, IBA-TPU JIPYTUX — 3aIHUE — KOPOTKHUE.
KileTkr UMEIOT Ha MOBEPXHOCTU OOPOBIKH. ..eeevevreeeerreeeereeeeereeeasreeesseeesssseesans
................. Ceratium — lepatuym (Otn. IunoduroBsie Bogopociu, puc. 10).

10. KneTtku, cBOOOAHO CUJIAIIME B IOMUKE, HA BEPXHEM KOHIIE KOTOPOTO UMe-
€TCsl OTBEpPCTHE, OKANMIIEHHOE KOJBIEBBIM BaidukoM (“‘ropisimko”). Yepes
OTBEPCTHUE BBIXOJAMUT OJUH KryTUK. [Ipu neneHum W3 OoTBEpCTUS BBHINOI3AET
HapyXy OJHA U3 AouepHUX ocobeit. [Jomuk Oyporo 1Bera, IOTOMY YTO B HEM
COJIEPIKATCS] COCIUHEHUST HKEITEBA «..nvvenereennreeireenireeeteeeieeenureesareesiseesaseesseesseeens

.. Trachelomonas — Tpaxenomonac (Ota. DBriaeHOBbIE BOJOPOCIH, PUC. 2a).

— Knerounsle MOKpOBBI BOJOPOCIX B BHUAE NaHuups. [laHuupb cocTouT W3
JIBYX TIOJIOBUHOK, OJHA U3 KOTOPBIX, KaK KPHIIIEYKA Ha KOPOOOUKY, Ha/leTa Ha
IPYTyl0; IPU PACCMOTPEHUU TPU MAJIOM YBEJIMYECHUU TMOJOBUHKU MaHIUPS
HE3aMETHbl M TMOKPOBBHI MPOU3BOMAST BIEYATICHUE CIUIOIIHOIO HAPYKHOTO
ckenera. Paznuuaror éuo co cmeopku, Korga BoJopocib odpaiieHa K HaOJto-
JATEI0 “IOHBIIMIKOM~ WX “KPBILICYKON , U 6UO C NOACKA, €CIU BOJOPOCIH
oOpaiieHa kK HaOoAaTento O0KoBoi cTopoHoi. Ha cTBOpke HaxoauTcs y3kas
1ielsb, Ha3biBaemasi MBoM. [loyokeHne 1mBa pa3aIuyHO y pa3HbIX BOJOPOCIIEH

11. KneTku UMEIOT MpaBUIbHYIO POPMY, CO CTOPOHBI CTBOPKU MIX MOYKHO Pa3-
JEJUTh, [0 KpaHEeW Mepe, N0 IBYM HaIlpaBJICHUSIM HA CUMMETPUYHBIE 4aCTH

12. KneTkn co CTBOPKM HMMEIOT YIJIMHEHHO-OBAIBHYIO (DOpMY, HECKOJIBKO
paCIIMPEHbI B CPEIHEH YacTH, C MOsACKa OHU UMEIOT (HOpMY IPSIMOYTOILHUKA.
CBOOOHO ABUKYIIUECS OPTAHUBMBL. ...eeuvieurieriiienieeaieeenireenieeesiseesseesnueessseeens
............. Pinnularia — lIunanyaspus (Ota. JlnatomoBbsie BOAOPOCIH, PUC. 2¢€).
— DOPMA CTBOPKH JPYTAS c.uevvveeeeennrreeesannnreeesannseeessssnseeesssssseeessssnsseeesssnnsnes 13

13. CTBOpKH UMEIOT POPMY JIOIOYKH, KOHIIBI UX 3a0CTPCHHBIE WM TYIIbIC, 3a-
KPYTJICHHBIC, KITFOBOBHITHBIC F T. TL. ..veeveeererereenreenseeseenseenseenssesseenseesseesseesseennns
..................... Navicula — HaBukyaa (Ota. JJuatomoBbie BOIOpOCIH, puc. 3a).
— CTBOPKHU JIPYTOH (DOPMBI ....eeeeueriieeiirieeeiieeeereeeesereeeesaseeesssesessseesssseesessseeenns 14

14. KiteTku y3Kue JTUHEWHbBIE WIH JIMHEIHO-JIAHIIETHBIE, CO CTBOPKHU — C 3a0CT-
PEHHBIMU KOHIIAMH, C TMOSACKA K€ — NpsAMOyroyibHbIe. [0 BHEIIHEMY BHaY Ha-



MMOMUHAIOT TUHHYJISIPUIO, HO OTJIMYAIOTCS OT HEE OYCHb y3KOM, TTOUYTH MaJI0Y-
KOBHTHOM (DOPMOM. ...eevvvieenereeireesireesteesseeesseeessseessseessseessseesseesnseesssssesssessseesnses
........................ Synedra — Cuneapa (Ota. luaTroMoBbIe BOJOPOCIH, pUC. 30).
— KOHIIBI CTBOPOK APYTOM POPMBL.....eveeeeieiieeriieeeiiieeeireeeeireeesareeenseeeesseeeens 15

15. CtBOpKH JMHEHHBIC WK JAHIETHBIC, IPSIMbIE WK S-00pa3HO U30THYTHIE,
MHOTJa UMEIOT (HOpMy 3IIIUIICA CO CIa0OBOTHYTHIM KpaeMm. KOHIbI KIETOK
KITHHOBHITHBIC ....eeuvtieutieniteesteeeteeenuteenseeesuseesnseesnseesnseeaseeensseesnseesnseesnseesnseesnseeens

16. CTBOpKHM HIMPOKO JIMHEIHBIE, TONEPEYHO BOJHUCTHIE, HHOT/IA CY>KCHHBIE
TTOCEPEIIMHE. ....eeueteenntteruteeeiteatte ettt esateesatteeateeebaeeasbeessteesabeesaseesabeesbaeennteenaneenanees
...Cymatopleura — llumaTonuespa (Ota. JluaToMOBBIE BOAOPOCIH, PHC. 32).
— CTBOpKHM HE BOJHHUCTBIC, SIULIEBUIHbBIC, TUTAPOBUAHBIE WJIU JIMHEWHbBIE, HE
COTHYTBIE CEJUIOBUJIHO, HO Y HEMHOTUX CKPYUYEHHBIE MO MPOJIOJIBHON OCH .......
................... Surirella — Cypupesa (Ota. [luatoMoBbie BOJIOpPOCIH, pUC. 30).

17. Knerku umeror S-o0pasnyio ¢dopmy. [Ipu OOJBIIOM yBETWYCHUH Ha
CTBOpKaxX BHJHA MeJIKasd MTpuxoBka. OQHU MITPUXU PACIOJIOKCHBI BIOJH
KIICTKH, IPYTUE — ITONIEPEUHBIE, TIEPIICHINKYJISIPHO IMEPECEKAOT POI0JIbHEIC .
............... Gyrosigma — I'upocurma (Ota. IluatomMoBbIE€ BOJIOPOCHH, pUC. 3¢€).
— COBOKYITHOCTD MPUZHAKOB MHAS ... ..cceeeruvrrreeeenuereeeeeannrereeesnsseeeessssseeeessnsnnes 18

18. Knetku ogrHOYHBIE, CO CTBOPKH UMEIOT MOdyilyHHYI0 dopmy. [loB pac-
MOJIOKEH HE MO CPeAHEHl JIMHUM, a NMPUOIUKEH K BOrHyTOMY Kpato. KoHIbI
KJIETKH 3aKPYTJEHHBIE HJIA MHOT 1A TOJTOBYATOOTTIHYTBIC «...ceouveeenereenereenireennnee
....................... Amphora — Amdopa (Ota. [luaroMmoBbie BOJOpOCTH, pUC. 4a).
— Boxpopocinb, cxonHast ¢ aMpopoit, HO OTJIMYAETCS OT HEE TEM, YTO IIEHTPaIb-
HBIN Y3€JI0K JICKHUT OJIU3 CEPEAMHBI CTBOPKH «..cenvveenereeireenreeeieeeieeenieeesaneesnnees
................... Cymbella — Ilumo6enna (Ota. JluatomoBbie BOAOPOCIH, pUC. 40).

19. Knetku oBajgbHOM, MIAPOBUIHOM, AJUITMITUYECKONW WM BEPETEHOBUIHOU
(hopMBI, UMEIOT TOJICTYIO CIM3UCTYIO O0O0JIOUYKY, B KOTOPOM B BHJIE TOHKHX
JVUHUN BUJHBI TSOKU UTOIIAa3Mbl. CoAepKUMOE KIETKU KPacHOTO I[BETa, HO
4acTo, XOTs OBl Ha HEOOJBIIIOM yUJacTKe, BUHA 3eJieHas OKpacka. Bogopocin
MOJKET BCTPEUYATHCS KaK B IMOJABUKHOM, TaK U B HEMOJIBMYKHOM COCTOSIHUM ......
............. Haematococcus — I'emaTokokk (Ot1. 3eieHbie BOJOPOCIH, pUC. 48).
e\ (1 8287 TS0 () £ 125 (RPN 20



20. KiileTku 3eneHble, 4acTO BEPETEHOBUIHBIC, MMEIOIIME OJM3 MEPEIHEro
KOHIIa KpacHbIN ria3ok. HekoTopbie u3 BUIOB CIIOCOOHBI MEHATH dopmy. Ile-
PEIHHUI KOHEL| KJIETKU KOCO 3aKpYIJIeH, 3aJHUW — BBITAHYT U Cy>XeH. Bono-
POCIIb UMEET MOCTYNATEIbHOE U BPAIATEIBHOE JBUIKECHHUE .....eeeeneeeeeeniieeeaneniee.
.......................... Euglena — OBruena (Ota. OBrieHOBbIE BOJIOPOCIH, pUC. 20).
— COBOKYNHOCTb PU3HAKOB MHAasl, KJIETKU BCETa OCTOSIHHON (POPMBHI ....... 21

21. Knerka cruitocHyTas, no ¢opMe HalOMUHAET SHIEBUIHO-3a0CTPEHHbBIN
mucT. [loaBuxkHBIE BOAOPOCIU C OECUBETHBIM MPSIMBIM MJIM U30THYTBHIM OTPO-
CTKOM ...evveeennerennnne Phacus — ®@akyc (Ota. OBriieHOBBIE BOJIOPOCIH, PUC. 28).
— Knerku Oonee menkue, OBajgbHOM, TPYMICBUAHOW WIM OKPYIJIOW (OPMBI,
MOJIBMKHBIC, C ABYMS )KTYTUKAMH HA MEepeHeM KOHIIE (KTYTUKH OYEHb TOH-
KHe, YTOObl OOHApYKUTh MX, HAJI0 OKPACHUTH INpenapar 2-IpOLEHTHBIM pac-
TBOPOM METWJIEHOBOI'O CHUHET0 WU pactBopoM Jlroross). B nmepennein yactu
TEJIA 3AMETEH KPACHBIM TTIABO0K. teeeuuvrreeernuiirieeeasinreeeesnnineeeeesssnseeesssnsnsseesssnsmneeeess
..... Chlamydomonas — Xaamuaomonac (Ota. 3eieHbie BOJAOPOCIH, pUc. 42).

22. OIHOKJIETOYHBIE HEMOJBUKHBIE BOJIOPOCIU OypOBaTON OKPACKM ........... 23
— OHOKJIETOYHBIE HETIOABUKHBIE BOJIOPOCTH HHOU OKPACKH .....eereveennrennnne. 25

23. Kiierounsle MOKPOBBI BOJOPOCIH B BHUAE HaHIups. [laHuups cocTout us
JIBYX TIOJIOBUHOK, OJIHA U3 KOTOPBIX, KaK KPBHIIIEYKa Ha KOPOOOUKY, HajleTa Ha
IPYTyl0; IPU PACCMOTPEHUU NPU MAJIOM YBEJIMYEHUM IMOJOBUHKHU MAHIUPS
HE3aMETHbl M TMOKPOBBI MPOU3BOMAAT BIEYATICHUE CIUIOLIHOIO HAPYKHOTO
ckeneta. Paznuuarot éuo co cmeopku, Korja BoJopocib odpalieHa K Ha0Jro-
JATEI0 “IOHBIIMIKOM~ WJIW “KPBILICYKON , U 6UO C NOACKA, €CIU BOJOPOCIH
oOpaiieHa K Ha0moaTeno 00KOBOW CTOPOHOM. KieTku co cTopoHBI CTBOPKU
OBaJIbHBIE MEJKUE, XKUBYT Ha APYTUX BOJHBIX PACTEHUSAX (4aCTO Ha BOJOPOC-
R 070891 £ D1 (101107 0 1) T USSP

................. Cocconeis — Kokkoneuc (Ota. /[luaroMoBbie BoJiopociiu, puc. 40).

— KJIETKH CO CTBOPKU MHOM POPMBI ...veeenevrieeirieeeiireeeireeenireeesnneesnsseeesssseeenns 24

24. KiteTKa cO CTBOPKU UMEET DOPMY JTHCKA ....vveeenerrreaerreesereeearreeessseeessseesnnnns
............... Cyclotella — llmkaoTeana (Ota. JluatoMoBbIe BOJIOPOCIIH, PUC. 4e).
— CTBOpKHM MaHIUPS U30THYTHIE, C BBHIMTYKJIBIM CIIMHHBIM U BOTHYTBHIM OpIOII-
HBIM KpasiMu. Bogopociib 00UTaeT Ha IPYTUX BOJHBIX PACTEHUAX. .....eevevennne.
.................. Epithemia — Dnuremus (Ota. J{uaroMoBbie BOJIOPOCIIH, PUC. Sa).
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25. OKPACKA KIIETKU CHHE-3CIICHAS .eeeuuvrreeeennirereeeanireeeeessinreeessnireeeessnsnsneeens 26
— BoAopOCIIH € 3€TIEHOM OKPACKOM .....eeeieruiiiieeieiiiieeeeeiieeeeesniiieeeeseaiseeeesennees 28

26. Knetku mapoBHAHBIC, MEJIKHE, C TOHKOM 000JOYKOH, OJAMHOYHBIC, OT
OJIEHBIX 10 APKUX CUHE-3€JICHbIX, HHOT/IA KEeJITOBAThIC WIH 3€JIEHOBATHIC......

Synechocystis — Cunexouucruc (Iluano6akrepuu wim Ota. CuHeselneHbIC
BOJIOPOCIIH, PUC. 58).

— DOPMA KITETOK FHAS . ...eeeeeeeeeeersaunerrrrreeeeeesssnannnnereeeeessessssannsssseeeeesssssssnnssssseees 27

27. OdepTanus KJIETKUA OT AIJUIANTAYECKUX JI0 MIIMHIPUYECKUX C 3aKPYTIICH-
HBIMHU KOHIIAMHU. OOO0TTIOUKA TOHKA ..veevveeenrreeeeeenireennreesseesseeeseeessneessseesseesnsens
Synechococcus — Cunexokokkyc (Ilmano6akrepun wim Ota. CuHe3eneHbIe
BOJIOPOCIIH, PHC. 50).

— Kietkn BepeTeHOBHIHBIE, peXe MWINHAPUIECKHE, TIPSMBIE WA 00Jiee Wiu
MEHEee CITUPATBHO 3aKPYUEHHBIC, S-00Pa3HBIC WA U30THYTBIC........ccrveerereennnen.
Dactylococcopsis — JJakTuiokokkoncuc (I{uanodakrepuu wim Ota. Cune-
3€JICHBIE BOJIOPOCIIU, PUC. 52).

28. KiteTku BBITSHYTHIC, JTAHIIETHBIC WU OKPYTJIbIe, HIMECIOT CIU3UCTYIO HOX-
Ky, KOTOPOW OHHU MPHUKPEIUISIOTCA K JPYTMM OpPTaHW3MaM WIH TOJBOIHBIM
npeametaM .... Characium — Xapanuym (Ota. 3eseHble BOJIOPOCIU, pUc. 50).

— Boaopociu HE UMEIOT CITUBUCTBIX HOMKEK .oeeeerevrrreeeererereeeennnreeeeeannnseeeessnnnnns 29
29. KIIETKH UMEIOT (DOPMY TIHAPA ...vveeenerreeeireeeeereeeereeeesneeeesereeessseeessseeenssenss 30
— DOPMA KITETOK HHAS ... veeeeeruerrreeeesnrreeeeessrreeeeassssseeeesssssesessssssseeesssssssesesssnssnes 32

30. Kietku Kpyriible Wiu SJUTMITUYECKUE, HHOTA OT B3aUMHOIO JaBJICHUS
yTJI0BaThIe, HE OJIEThIC CIU3bI0, OAMHOYHBIC WM B TPYyIax (Jaiie BCero mo 4-
8 kieTok). KneTtku umeroT Tosictbie 00010YKU. XpoMaTo(op MiIacTUHYATHIN.
Desmococcus — /lecmokokk (Pleurococcus — IlineBpokokk) (Otxa. 3eneHbie
BOJIOPOCTIH, PUC. Se).

— DopMa XPOMATODOPA JIPYTAS ..vveeeerreerrrreerrreeesereeeensseeeasssesesssseeessseesesseaenns 31

31. Kietku oMHOYHBIE C TOHKOW 00O0JIOUKOM MIApOBUJIHBIE WM DJITUITHYE-
ckue. [locTeHHbIi YameBUHbI XpOMaTO(hOp ¢ MIyOOKUM BBIPE30M M OJTHUM
MUPEHOUIOM WK 0e3 Hero. Pa3MHOXKEHUE OCYIIECTBIISIETCS] aBTOCTIOPAMM ......
.......................... Chlorella — Xnopesna (Ota. 3eneHbie BOZOPOCIH, PUC. Si4C).
— KieTku oinHOYHBIE MIaPOBU/IHBIE WM B TPYIIAax U OT B3AUMHOIO JaBJICHUSA
yTII0BaThie, 000JI0YKa TOHKass. XpoMaTodop B BHUJE MOJOTO IIapa ¢ HEOOb-
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IIOW BBIPE3KOW W OJHUM IHUPEHOMIOM. Pa3sMHOKEHME OCYIIECTBISETCA 300-
criopamiu . Chlorococcum — Xnopokokk (Otx. 3eieHble BOAOPOCIH, PUC. 53).

32. Kitetku B GOJIBIIMHCTBE CiIy4yaeB UMEIOT (popMy moJiyMecsiiia, pexe Bepe-
TeHoBUAHBIE. O00JI0UKA KJIETKHU TJajKkasi. B lieHTpe KJIETKU PachoyIOxKEHO siji-
po. B momnepeyHoll IIOCKOCTH CUMMETPUM KJIETKa JEIUTCS HAa JIBE PaBHbIC
MOJIOBUHKH, KaXKJasi U3 KOTOPhIX UMeeT popMy pokka. B ka0l mojgoBuHKe
HAXOJUTCSl IO OJJHOMY OceBOoMYy XxpomaTtodopy. Jlonactu xpomatodopos, OT-
XOJSIINE OT MX LIEHTPAJIBHOW YacTH, BUJHBI KaK TEMHO-3E€JEHBIE IOJOCKHU.
[TupeHou bl pacmonoKeHbl B OJUH PsIT WM OECIOPSII0YHO MO0 BCEMY XpoMa-
todopy. Ha KOHIaX KJIETKH WUMEIOTCS MalieHbKHEe OeCIBETHBIC BaKyOJH, B
KOTOPBIX TIPH OOJIBIIIOM YBEJIMYECHUN BUIHBI MEIIKHE JBMKYITUECS KPUCTAILIIBI
TUIICA.......... Closterium — Kinocrepuym (Ota. 3enenbie Bogopociu, puc. 6a).
— DOPMA KIIETKU JIPYTA «eeeeennirvreeeenirreeesaniareeessnnseeeesssnseeesssssseeesssnnsseeesssnssnes 33

33. Opranusmsl B BUJIE OKPYIJIBIX, YACTO Pa3HOOOPa3HO M3PE3aHHBIX IJIACTH-
HOYEK C IITyOOKOH NEPETSHKKOMN MO CPETHEU JTUHUU ...eonvveenirieereeeiieeieeeineans 34
— KIJIETKU BBITAHYTOM (DOPMBI ... ..vvieeiirieeeiiieeeiieeeiieeeeiteeeeireeesaneessnseeeensseeenns 38

34. Kietka cCOCTOUT M3 JIBYX IMOJIOBUHOK (ITOJYKJIETOK), HE UMEIONTUX Hajape-
30B, COCJMHECHHBIX MEXIy CO0O0W y3KOH mepeMbrukoi. [lomykimeTkn moryt
OBITH KPYTJIBIMH, JUTUITHYECKUMU, TTOYKOBHIHBIMU, TUpaMUAaIbHBIMU. Kpait
MOJIYKJIETOK OBbIBAaeT TJIAJKUM WA BOJHUCTBIM. OO0JI0YKAa KJIETKH MOXKET
OBITH TJAJKON MO0 MMETh TpaHyJsbl, OOPOJABKH, COCOUKH. B meHTpe mepe-
MBIYKH HaXOIUTCA SApo. B Kakaoil MONIOBUHKE KIETKH UMEETCS MO OJHOMY
xpoMaTodopy (B KpyImHBIX KJIETKAaX — MO JIBa) B BUJE TUIACTUHOK C HECKOJIb-
KUMU TTAPCHOUIAMI. .....veeuvientienseesuteenteeseesteesssesaseeseenseesssesssesseenseesseesnsesnseenseenee
.................... Cosmarium — Kocmapuym (Ota. 3eneHbie BOAOPOCIH, pUc. 68).
— ITOTTOBHHKY KJIETOK OOJIEE MITH MEHEE PACCEUCHBI ... .eeuveeneieereenreenreeeeaeeans 35

35. JlninHa KIIETKM HECKOJBKO MPEBOCXOAUT €€ mnonepedyHuk. llomykierkn
YCEUEHHO NMUPAMUJAIBHBIE C Pa3IMYHO HAJIPE3aHHBIM JIONACTHBIM OOKOBBIM
KpaeM. BepxyIky KiIeTKu ¢ TiTyOOKHMHU CPEIMHHBIMU BBIPE3KaMU MM IJIOCKO
BOrHyThle. KileTkH nocepeiuHe ¢ y3KUM INIyOOKHM MEPEKUMOM. ......ceveennnennne.
........................... Euastrum — Dyactpym (Ota. 3eneHbie BOIOPOCIH, pUc. 62).
— CTPOCHHUE KITETKH HMHOEC .....uvvveeeeesiirreeeeaserreeesasnseeeesssnssesesssssseeessssssessssssssnes 36

36. Knerka oBanbHasi, miockad. Kaxnas nmonykinetka umeeT 2-4 pa3iInuyHON
TIIyOMHBI HAJpe3a, MOCICAHUE B CBOIO OYepe/lb Pa3eICHbl Ha HECKOJIBKO JIO-
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nacted. O0oJI0UKa KIIETOK Iajikas uiau OopojaaBuyaras. B ka0l mosoBuHE
KJIETKH UMEETCS N0 OJJHOMY XpomaTtodopy ¢ OecrnopsiiouyHO pacloOKEHHbI-
MU TTAPCHOMIIAMH .....eeetieenieeentteeaeeesuteesateesnseesteeesuseesateesaseesaseesnseesnsaeensseesaneesnseas
............. Micrasterias — Mukpacrepuac (Ot1. 3eneHbie BOJOpociu, puc. 60).
— DOPMA KIIETKHU FHAS «.vvveeeeruerreeeeanurreeesanusreeesssansreessssssseeesssssssseessssnsseeesssnnnnes 37

37. Cepxy BOJOpOCIH MMEET TPEXJIYUYEBYIO WM MHOTOYTOJNBHYIO (opMmy.
[Ipu paccMaTpuBaHWHM BOJOPOCTH COOKY BHJIIHA MEPETsDKKA. Y OJHUX BHIOB
000JI0YKa KJIETKH TJajKasi, a y APYTUX — OHA UMEEeT Ha yriaX HeOOJbIINE BhI-
pPOCTBI WM JIMHHBIC MIUMBL. B KaXa0W MONYKIETKE HAXOMUTCS MO OJHOMY
xpoMaTodopy, KaxAblid U3 KOTOPBIX UMEET M0 OAHOMY MUPEHOUTLY..................
............... Staurastrum — Craypactpym (Otxa. 3eneHbie BOAOPOCIH, pUc. 7a).
— IloNOBHHKM KIETKH HMMEIOT OBaJbHYIO, TPANCIUCBUIHYIO, IIECTH- WU
BOCBMUYTOJBHYIO (popMy. Ha yrmax pacmomararoTcst mo OJHOMY WJIW T10 J[Ba
muna. MHoTIa mnIbl pactoIoKeHBI MO KpasiM MOIYKJIETOK. XpoMaTtohopoB
10 OJTHOMY B Ka)K/IOM TOJIYKJIETKE, YUCIIO TUPCHOUIOB PA3TUYHO ....................
.................. Xanthidium — Kcantuauym (Ota. 3eneHbie BOJOpOCu, puc. 76).

38. Kietku mpsiMble MUITUHAPUIECKHUE, SIUTATICONIATbHBIC WIH BEPETCHOBH/I-
Hble. KOHIIBI MX CYyXCHBI WM IMHUPOKO 3aKPYyTICHBI. XpOoMaTo(hOpOB B KIIETKE
1Ba, Kpast UX U3PE3aHHBIC, C TOBEPXHOCTU PEOPHCTBIC. ....ccuveeneeenereereeereenreeneennne
............................... Netrium — Herpuym (Ota. 3eneHnble BOJOPOCIH, PUC. 78).
— CTPOCHUE KITETKHU HMHOEC .....uvvveeeeeeerreeeeaserreeeeesereeeeessnsseeesssssssessessssssesesssnssses 39

39. dopma kneTky, Kak y HeTpuyma. [locpeauHe KiIeTKu 4acTo UMeeTcs clia-
0as mepersbkka. O00704YKa KIETKH Tiajkas. XpoMaTropop COCTOUT U3 He-
CKOJIBKHX 3BE€37000pa3HO PACTIOIOKEHHBIX TUIACTHHOK ...vvveevernreeneeeeieneresanennnes
.................................. Penium — Ilennym (Ota. 3eneHbie BOJOPOCTH, pUC. 72).
— XPOMATODOP THOM DOPMBI .....evveeeneiieeeiiiieeriieeeiieeeeseseeessreeesaneesssseesessseeenns 40

40. Xpomarodop umeetr ¢hopMy COUpaIbHO 3aKPYUECHHOU JIGHTHI; YUCIO BUT-
KOB CITUPAJIA y Pa3HBIX BUJOB He ofuHaKoBoe. KieTka mmeer ¢opmy armrca
i THHpa. KOHIIEI ee 3aKpyTICHHBIE; 000T0UKA TIHATKA .. .eevveerveeereneeennnes
.................... Spirotaenia— Cniuporenusi (Ota. 3e1eHbIe BOAOPOCIH, pUC. 70).
— DOpPMa XPOMATODOPA HHAS .....vvveeeeereeeeirrieeiieeeeereeeesereeesssreeessseessseesessseeenns 41

41. B kaxzaoi kineTke mo 1Ba xpomarodopa 3Be3nuyatoil ¢popmel. Popma KIETKH
OBAITBHASL. . teuteeeteeiteeatteeateesateeeute ettt e bt e eabeesabeeeabeesbeeenbeeeabeeeabeeeabeeaseeebteenbeesabeesabeennees
............... Cylindrocystis — Huaunapouuctuc (Ota. 3eneHbie BOJIOPOCIH, pUC. 7e).
— XpoMaTO(POP HE OBIBACT 3BE3IUATBIM.......cc.ueerurrerereeereeeresseeesseessseesseessseessesasseenns 42



42. KneTku BBITAHYTBIE, IPSIMbIE WIIM CJIETKA COTHYTBIE, KOHIIBI UX TYIO 3a-
KpyTJeHbl. XpoMaTo(op IIaCTUHYATBIA C XOPOUIO 3aMETHON BBIPE3KOH Yy BO-
THYTOTO KPAS...eeervveeennneen. Roya — Poiist (Ota. 3eneHbie BOIOPOCIH, pUC. 7aic).
— KJTETKH JIPYTOM (DOPMBI .....vveeeiiiiieeiiieeeiiee et et etee e iveeeeaaeessseeeeereeeeas 43

43. Ha BepmmHax KJIETKH HAXOJUTCA MO OJHOMY ITyOOKOCPEIMHHOMY HaJpe-
3y. Ilocpeanne KieTKH MMeeTcs HeriyOokas rnepeTsikka. XpoMarohopoB IO
OJIHOMY B KaXO MOJIOBUHE KJIETKHU. SIIPO JEKUT B CEPEIUHE KIETKH ............
.................. Tetmemorus — Termemopyc (O1a. 3eiaeHbie BOAOPOCIH, pUc. 8a).
— TTIPUBHAKH FHBIC ......evvveeeeeiiiieeeeeeirieeeeeeetteeeeesnsseeeeesnssesesesssseeessssnsssesesnssnes 44

44. KneTku JJIMHHBIE, TIPSMBIE, CO CPEIMHHON MEPETSHKKON; BEPIIMHBI KJIETKU
tynble. KiieTouHble CTEHKHM POBHBIE WM YacTO JHUIIbL Y OCHOBAHUSI BOJIHH-
cteie. OCHOBaHMSI TIOMYKJIETKH 00BIYHO B3MyThie. Ha xpoMaTodopax HaxomauT-
Cs TI0O HECKOJbKY MHUPEHOHWIOB. XpoMaTto(opsl JECHTOBUIHBIC, TTOCTCHHBIC
(penko oceBbie), ¢ OECTOPSAIOYHO PACIOJIOKEHHBIMU TTupeHouaamu. Ha Bep-
IIMHAX KJIETKU BUJIHBI BAKYOJIU C JBIKYIIUMHUCS KPUCTAIJIAMHU THUIICA .............
......... Pleurotaenium — Ilineyporennym (Ota. 3eneHbie BOJOPOCTH, pUcC. 80).
— Krnetku npsimbie wiv cnabo M30THYThIE, MHOTAA TOYTH SMIIeBUAHBIE. XPO-
MaTo(op B BUJIE IJIACTUHKHU C LEIbHBIMHU WK 3a3yOPEHHBIMH KPasMHU. ...........
................ Mesotaenium — Me3orenuym (Ot. 3eneHbie BOJOPOCIH, pUC. 86).

45. Bogopocias umeer GopMy Majlo BETBAIIUXCS HUTCH, JIMIICHHBIX TEPEro-
posiok. Xpomatoopsl MHOTOUYUCIICHHBIC, UMEIOT 3epHHUCTYI0 Popmy. YacTo
“HUTH” WMEIOT BETBUCTHIN OECIBETHBIN BBIPOCT — PU30HU, KOTOPHIM BOJO-
POCIIb IPUKPEIIIIACTCS K TTOUBE. ...eeeruvrieenurreeenurteernirreenireeesmeeeessreessneeessseeesnmneees
................ Vaucheria — Bomepus (Otx. XKenro3zeneHnsie BoA0Opociu, puc. 9a).
— Bopopocib umeet oOpaTHOrpymeBuIHy0 popMmy (“rpyiia’ moBEpHYTa BHU3
Y3KOM CBOEH 4acThi0); MPUKPEIUISIETCS K MOYBE OECIBETHBIMU BETBSIIIMMUCS
BBIpOCTaMU — pu3ougamMu. Bomopocib coaep>XUT MHOTOYHCIEHHBIE XPOMATO-
(dhopsl, uMeroLre 3epHUCTYIO (hopMy. OpraHu3m 10CTUTaeT 3 MM B TUaMETPE.
............ Botrydium — Borpuauym (Otx. XKenro3eneHnsie BOAOPOCIH, pUc. 82).

46. KosioHuanbHbIC UIN IEHOOUATTBHBIC BOJIOPOCIIH ..eeerevveeeereeeaereeeanereeennns 47
— MHOTOKJIETOUHBIEC BOJOPOCTIH «...vvvvvrrreeeeeeanannnnrrreeeeeeseesssssnssssseeeesssssssnssssseees 75
47. Okpacka xpomMaTo(opoB 3ejieHasi, 30JI0TUCTO-KeTasi, OypoBaras .......... 48
— KononunanpHbie OpraHUu3Mbl CHHE-3EIIEHOM OKPACKH. ..eeevruurvreeerrnurreeeennnnnne 70
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48. Xpomatoop UMEET 30JI0TUCTO-KEITYEO OKPACKY ...vveereveerereeevreenveeenenans 49
— XPOMATODOP MHOM OKPACKH ......eeeeuereeeanrreeennrreeensreeesnnseeesssseessnseesssseesssseesnns 50

49. KonoHusi uMeeT pa3BeTBIECHHYIO (POpMY, KIETKH CBOOOJIHO CUIIAT B OOKa-
JIOBUJIHBIX JOMHUKAX, COCTOSIIMX U3 LIEJUTI0N03bl. B KileTke HaXoauTes ABa 30-
JIOTUCTO-KENIThIX XpoMaTodopa, OT NEPEIHEr0 KOHIIA €€ OTXOJAT JABa JKI'yTH-
Ka HeOJAMHAKOBOM aiuHbl. KoloHust mpUKperuisieTcst i CBOOOIHO TUTABAET. .
................. Dinobryon — Ilunoopuon (Ot1a. 30J10TUCTBIE BOAOPOCIH, PUC. 22).
— Kosnonust OypoBaToii WM 30J0TUCTO-KEJITON OKPACKH, UMEET IIAPOBUAHYIO
dbopmy. OHa COCTOUT U3 OBATBHBIX KJIETOK, MOKPHITHIX IIOTHOW 000JIOYKOHN 1
COCIMHEHHBIX 33JHUMHU OTTSHYTHIMU KOHIIaMH. Ha mepemneM KoOHIIE Kaxkaou
KJIETKH HAXOJUTCS 1BA JKTYTHKA HEPABHOM JITHHBI «....eenvveenireanieeeiieenireenineenanees
............................. Synura — Cunypa (Ota. 3010TUCTBIE BOAOPOCIH, PUC. 20).

50. Knerounsle mOKpOBBI BOJOPOCIN B BUAE MaHuups. [[aHmups cocTouT m3
JBYX TMOJIOBUHOK, OJHA U3 KOTOPBIX, KaK KPbILIIEYKa Ha KOPOOOUKY, HaJleTa Ha
OPYTyl0; IPU PACCMOTPEHHH IPU MAJIOM YBEJIWYEHUHU IOJOBUHKM MaHUUPS
HE3aMETHBl M TMOKPOBBI MPOU3BOJAT BIEYATIEHUE CIUIOIIHOIO HAPYKHOTO
ckenera. @opma KIeTOK OOBIYHO pa3iavyHas B 3aBUCUMOCTH OT TOTO, KaKoW
CTOPOHOH OHa MOBEpHYTa K HabmrogaTento. Paznuvaror euo co cmeopku, xo-
ria BOAOpOCib oOpalleHa K HaOJIONaTeN0 JAOHBIIIKOM WM KpPBIIIEUYKOH, U
6U0 ¢ nosAcKa, eciii BOJOPOCIb oOpalleHa K HaOnroaareato OOKOBOW CTOPO-
HOM. B KOJIOHMH KIIETKH COEIMHEHBI APYT C IPYIOM CBOMMHM CTBOPKAMH U KO-
JIOHUS BUAHA HAOIIOATeNo C mosicka. YToObl pacCMOTPETh CTBOPKOBYIO CTO-
pPOHY HaHIMpPs, HEOOXOIUMO Ha/aBIMBAaHUEM Ha MOKPOBHOE CTEKJIO pas3py-
IIUTh KOJIOHUIO U NTIOBEPHYTH OJIHY €€ KJIETKY Ha CTBOPKY JIETKMM IIOCTYKUBa-
HHUEM UTJIBI IO TOKPOBHOMY CTEKILY ...uuuvvieeeeruirreeeesnireeeesssnnreeessnmseeesssnsnsneeens 51
— [TQHIIAPD OTCYTCTBYET ..ceeiuiiiiiieeiiiiiieeeesiitteeeeiteee e e et e e e s eiaeeeeseibteeeeenaneees 58

51. Knerku Bozmopociu, uMeromue GopMy KOPOTKUX HUIHMHAPUKOB, COCIUHE-
HbI CJIU3bI0 B HUTYATHIE NpsiMble KOJOHUU. CO CTOPOHBI CTBOPKH KJIETKH pa-
TUATBHOCUMMETPIUHBIC .....eeeuvveeireeniteeeitieeteeeteeenieeesaseesnseesseesseeensneesnseesnneessens
..................... Melosira — Meao3upa (Ota. JluatomoBbIe BOAOPOCIH, pUC. 98).
— CTBOpKHM MaHLUPS KIETOK HE XapaKTepU3yrTCs paiuaibHON cummeTpueitS1

52. Co cToponsl mosicka (popMa KIETOK KITUHOBUITHAS ....ccvveevreerereerereennneennns 53
— Co cTOpoHBI MOsACKA (HOPMa KIIETOK HE KITMHOBHTHAS .....vveeeevreeeerreeenereenns 54
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53. Kosionust umeeT IpeBOBUAHO PA3BETBICHHYIO (POPMY; KIETKH COCAHHSIOT-
Csl CIM3UCTHIMU BETBAIIUMHUCS HOXKKaMHU. CO CTBOPKHM KJIETKHM HECKOJIbKO Ha-
TTOMUHAIOT (DOPMY THTAPDBL. eeeuevreeererreeesereeeaereeesssresessseeesssseessssseesssssesssssesesssseesans
......... Gomphonema — I'om¢ponema (Ota. J[luaTroMmoBbie BOJOPOCH, pUC. 90).
— Kosnonust umeet Buj Beepa WM CIIUPATIBHO 3ABUTOM JICHTBI ...ccevvvvveeeeennnnenn.
................... Meridion — Mepuauon (Otxa. JlnaToMoBBIE BOJAOPOCIH, pUC. 96).

54. KneTku co CTOPOHBI IOSICKa UMEIOT BHJI TAOJIMYCK, COCTMHEHHBIX B 3UT3a-
rooOpa3HbIe WM JICHTOBUIHBIC, PEXe 3BE3a4aThie, KOoJoHnU. KieTku B Koo-
HUU CO BCTaBOYHBIMU 0001Kamu. CTBOpKH 0€3 MOMEpEeYHBIX pedep, JMHEH-
HBI€, PACIIUPEHHBIE Ha KOHIAX U B CPETHEH UACTH ...vveenereireenieeieeiieniieneeeneeenne
............ Tabellaria — Ta6ennsipus (Ota. [uaromoBsie Bojopociu, puc. 10a).

— KiieTku B KOJIOHUU HE UMEIOT BCTABOYHBIX O00TKOB.......eevvveeereernreeanreeannnns 55
55. Kononuu 3Be314aThle, BEEPOBUIHBIC, TYUKOBHUIHBIC ......ccerrurrreeerrnnnnennn. 56
— KoJlIoHUY IEHTOBUIHBIC UITU 3UT3AT000PABHBIC ....cceuvveeeenereeeeereeenveeeeereeenns 57

56. KoyioHus COCTOUT U3 MAJIOYKOBHIHBIX KJIETOK, COCTMHCHHBIX CBOMMH HE-
paCHIMPEHHBIMU KOHIIAMHU U PACXOASIIMXCSA MyYKOBUIHO UM BEEPOBUIHO .....
......................... Synedra — Cuneapa (Ota. JluaToMoBBIE BOJOPOCTH, pUC. 92).
— Kononust umeer popmy 3Be3/bl, OHA COCTOUT U3 MAJIOYKOBUIHBIX KIIETOK,
KOHIIBI KOTOPBIX HECKOJBKO paciupeHsl. KieTku coeauHeHbl MEXIy coOou
0oJiee MUPOKUMHU KOHIIAMU U yAEPKUBAIOTCS CIM3b10. KIleTKH BUIHBI CO CTO-
ponbl mosicka. KomoHusi cBOOOJHO mMapuT B Touie Boabl. MHOTIA MOXKHO
BCTPETUTH OTJIETbHBIC KIIETKH, TaK KaK KOJIOHUS MOXET PaclagaThCA. ............
...... Asterionella — Acrepuonenna (Ota. JluatomoBsie Bogopociu, puc. 100).

57. Kononus 1eHTOBUIHON (OPMBI, OHA COCTOUT U3 MPSMOYTOJIBHBIX KIIETOK,
Y4acTO YTOJIIIEHHBIX B CBOEH CpeHEeM YacTH U COCIUHEHHBIX APYT C JPyroM
CTBOpPKaMH, a HAOJIIOJATEII0 OHU BUIHBI ¢ TIosicka. CTBOPKHU 0€3 MOMepeUHbIX
pebep..Fragilaria — ®@paruaspus (Ota. JluatomoBsie Bogopociu, puc. 10s).
— Kietku B JTIEHTOBHIHBIX WM 3UI3arooOpa3HbIX KOJIOHUSX, CO CTOPOHBI MOS-
CKa UMEIOT BUJ Ta0iandek. CTBOPKHU € PeIKUMU MOTIEPEYHBIMHU PEOpaMH .........
...................... Diatoma — /ImaTtoma (Ota. [{luaromoBbie Bojopociu, puc. 102).

58. [leHOOMATbHBIC TTOABUIKHBIC BOJOPOCTH. .. uveeeerreeeerreeeereeesereeesnrreeennneens 59
— Bogopociu HenoABMKHBIE, KOJTOHHAIIbHBIE JIMOO IIeHOOUATIBHEIC................ 62
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59. LlenoOuit umeeT HopMy OKpPYIJION WM YIIOBaTOW IUIACTUHKH M COCTOUT
u3 16 (unorna 4) knerok. Kaxaas kieTka uMeeT MAaCCUBHYIO CIIM3UCTYIO 000-
JIOUKY, JIBa OJIMHAKOBBIX 1O JJIMHE KT'YyTHKA U 3elieHblid xpomarodop. Kierku
COCIMHEHBI MEXKIY COOOM YTTIAMU OOOJIOUECK . ....veeeerreeeerreeeereeeanereeennneeeanneesnnens
............................... Gonium — I'onuym (Otx. 3enensie Bojgopociu, puc. 11a).
— IleHoOuMIi HETUTACTUHYATBIA, IAPOOOPAZHBIM ... ..vveeeerreeeereeeevreeerreeeeereeenns 60

60. CausucTeiii mapooOpa3Hbiil IeHoOU cocTouT U3 16 (pexe 32) 3emeHbIx
KIeToK. KieTku 1ieHo0usT pacionoKeHbl TUIOTHO, OTYETO KaXyTCsl yrioBaThI-
MH....ovveeennee. Pandorina — [lanaopuna (Otx. 3enensie Bogopociu, puc. 116).
— KieTku 1eHOOUS J1eKAT OOJIEE CBOOOIHO ..cvveenveeiierniieieeiieniieeireeieenieenneens 61

61. LlenoOuii coctout u3 32 (pexe 64) 3eIeHbIX MIAPOBUIHBIX KIETOK, OKPY-
KEHHBIX 00mEel cin3plo. OT NepeTHUX KOHUOB KJIETOK OTXOJIUT MO 2 JKT'yTH-
Ka, Oarogaps JBUKEHUIO KOTOPBIX NEPEABUTAETCS BECH LIEHOOUH. .................
......................... Eudorina — IBaopuna (Ota. 3enenbie Bogopociu, puc. 11s).
— Bonopocnw Oonee kpynHasi, 4eM NpeAbIayIINe, U UHOTIa BUAHA HEBOOPY-
YKEHHBIM TJ1a30M, Tak Kak gocturaer 1-2 mm B nuamerpe. COCTOUT OHA U3 CO-
TEH M JJaXKe ThICSY KIJIETOK, pacloIoxKEeHHBIX 1o nepudepun. Kaxxnas kpaepas
KJIETKa II€HOOUsS MMEET 2 KI'yTHKa, COBMECTHBIM JABUKEHHUEM KOTOPBIX U
OCYUIECTBIISICTCS JBUKEHUE LEHOOUS (MOCTyNaTelbHOE M BpAILATEIBHOE).
Kpome KIIETOK Takoro CTpOEHHMs, UMEIOTCS APYTHe, KOTOPhIE OCYLIECTBIISIOT
Pa3MHOKEHHE........ Volvox — BoabBoxkce (Ota. 3enensie BOAOpocCu, puc. 11e).

62. Kpynnas nieHoOnasibHas BOAOPOCIb, UMEoIas (opMy 3aMKHYTOTO MEIKa
U JocTuraronias OoNbIIMX pa3MepoB: JuiMHa ee gocturaet 20 cm u 6onee. Ha
KPYMHBIX [IEHOOUSIX XOPOLIO BUAHO 0€3 yBEIUYUTEIbHBIX MPUOOPOB, YTO BbI-
TAHYTHIE B JUTMHY KJIETKH COCAMHEHBI MEXIY cO00# Y3KMMH KIMHOBUAHO 3a-
OCTPEHHBIMU KOHIAMU U 00pa3yroT siued. IIpu mamom yBenMUEHHH MHKPO-
CKOTIa BUHO, YTO TaKWE SYEH OTPAHUYCHBI MATHIO WJIM IIECThIO, PEeke Ue-
ThIpbMs KiieTKamu. [lonocTh KaKgo KIETKH 3aHATa U3YMPYIHO-3€JIEHBIM
XpOMaTO(OPOM CO MHOKECTBOM MTUPEHOUIIOB. ..c.uvveenereenreerereeeeeenineennreesneesnnens

......... Hydrodictyon — I'uapoaukTuon (Ota. 3emensie Bogopociu, puc. 110).

— BoA0pOCIA MUKPOCKOITHUECKHUE . .....eeeeeruerrreeearnerreeeeannreeeesasnnseeesssssseeeessnsnnes 63

63. KieTku oBanbpHbIE, JITTMNTUYECKUE WU JIUMOHOBHU/IHBIE, PACIIONOKEHBI BHYTPH
pacTaHyTOM 000JIOYKM MAaTEPUHCKOM KIIETKH WM B ciau3u. MHornma BcTpedaeTcs: B
BUJIC OIUHOUHBIX KITETOK. eeeuvteeriurieenureeentreeanutteantteesseeesauseeesaseeesnsseesssseessseeessseeessnnes
.................................... Oocystis — Oouuctuc (Otxa. 3eneHsie BOAOpocy, puc. 11e).
— llenoOun HUKOTJa HE 0OBOJIIAKMBAIOTCS 000JIOYKONW MATEPUHCKOMN KIETKH ........ 64
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64. LICHOOHMHU TITIOCKIE .....evvvvvvrieeeeeeeeeeeeitirreeeeeeeeeeeeeenssneseeeeeeeeeeeeenssssssesseeeeens 65
— llenoOHY TUO00 KOJIOHHM HE THIOCKHE ....vvveeeeeenereeeeeeeareeeeeeeianeeeeeenisseeeeeennnnes 67

65. llenoOuit umeer GopMmy Kpyrjod MMIACTUHKHU, YacCTO C BBIIEPOICHHBIM
kpaeM. KpaeBbie kieTku 11eHOOUST MMEIOT 10 OJTHOMY-/IBa IIIUITOBHIHBIX BbI-
pocta o6oouku (poxku). [lenoduit coctout u3 4, 16, 32, 64 KIETOK. ............
................ Pediastrum — Ileguactpym (Ota. 3enensie Bogopociu, puc. 11oxwc).
— IIEHOOUI MHOM POPMBI......vviieeiieeeirieeeiieeestteeesereeeeseseeessesesessseesssseesessseeeans 66

66. LlenoOuii coctout n3 2-4-8-16 >/IUTICOMIATBHBIX JTHOO BEPETSHOBUIHBIX
MEJIKUX KJIETOK, PAaCIIOJIOKEHHBIX B OJIMH pAl (pexe B ABa Wiu Tpu psana). Ha
CBOOOTHBIX KOHIIAX KPAEBbIX KJIETOK, & HHOTAA U CPEJHUX HAXOJIUTCS IO IIU-
MOBUTHOMY BBIPOCTY OOOJIOUKH; Y HEKOTOPHIX BUIOB 3TH BBIPOCTBI OTCYTCT-
BYIOT.... Scenedesmus — Cueneaecmyc (Ota. 3eneHbie BOAOPOCHH, puc. 12a).
— Kiterkn B 11eHOOMM COJIMKEHBI TIO YETHIPE M BCE PACIOJIOKEHBI B OJTHON
IJIOCKOCTH B BHJIE KBaJAPAaTUKOB. KJIETKM OKpYTIIbIC WIIH YTIIOBATHIE C TIIAIKON
0007104K0#1, 0€3 BEIPOCTOB M OCTATKOB MAaTEPUHCKON 000JIOUKH OKOJIO HUX .....
.................. Crucigenia — Kpyuurenus (Ota. 3enenbie Bogopociu, puc. 126).

67. Kosonus B cnusuctoit o0BepTKe. KIeTku Bceraa CorHyThie, CepIrIOBHIHBIC
VUTH TIOTTYITYHHBIC ...vveeuvientienerensseenseenseeseenseesssessseesseesseenseesssesssessesnsesssessseesssesnses
.......... Kirchneriella — Kupxnepuesuia (Ota. 3eneHsie BOAOPOCIH, pUc. 126).
— Kononuu unu 11ieHoOMH 0€3 CIIU3UCTON OOBEPTKH ......eeeeuvveeeeerrreerereeeeereeenns 68

68. llenoOuii mpaBWIbHBINA, B BUJE TOJIOTO IIapa, rae mo nepudepun Haxo-
TUTCSA 10 32 OKPYTJIBIX WIHM YITIOBATBIX KIIETOK ...ceeeuveeeruireeenuireennireeennireeesnnneeenns
................... Coelastrum — Heasictrpym (Ota. 3enensie BOgopociu, puc. 122).
— KOTOHUSI HHOM (DOPMBI ....veeiiieeiiiieiieeiieesiieesreeeieeetee e eereesaveeseveesnseeenneas 69

69. Kononus paguanpHas, cnoxeHHas U3 4-8-16 mpsAMBIX BBITIHYTBIX KJIETOK,
COCJIMHEHHBIX KOHIIAMH B IIEHTPE «..vveeuvreeurienureenuieenieeenieeensteesieeessseesseesnseesnseeens
............. Actinastrum — AktuHactTpym (Otx. 3eneHbie BOJAOPOCIH, puc. 120).
— Kononus He paguanbHasi, COCTOUT U3 BBITAHYTHIX B JUIMHY KJIETOK pa3HO00-
pazHOM (OpMBI: TPSIMBIX, BEPETCHOBUAHBIX, HUIOJbYATHIX, CEPIIOBUIHBIX;
KJIETKH COCUHEHBI CIUBBI0 B ITYUKH ..cnuveeeureeereerireenireenireenneesseesnsneenseeenneesnnees
. Ankistrodesmus — Aukucrpoaecmyc (Ota. 3eneHbie BOJOpociu, puc. 12e).

70. KOJTOHUU COCTOSIT U3 OKPYTIIBIX KIIETOK ...uvvvreeeeerrreeeeesrrreeeeannnreeeeesssnseeeens 71
— KOJIOHHHM COCTOSIT U3 HUTECH . .....uuvvvririeeeeeeeeeiiiiiiieeeeeeeeeesenrrneeeeeesesesssnnnssseees 73



71. KieTku B KOJIOHUU PACTIONOKEHBI OCCTIOPSIIOTHO ....cnvveeveenveenveererenanennnes 72
— Kietku pacnosnokeHsl B IJIOCKOM OJHOCIOMHOM KOJIOHWM ITPAaBWJIBHBIMU
PAIAMH, ITONIEPEYHBIMU UITU TTPOJOTIBHBIMH .....eeeuuvteeeirieenireeenireeeaaneeesnneeesnaeeees
Merismopedia — Mepucmonenus (L{luano6akrepun win Otn. CuHeseneHbie
BOZOpOCIH, puc. 13a).

72. KosioHUSI COCTOUT M3 MEJKUX IIAPOBUAHBIX KIETOK, OKPYKEHHBIX amopd-
HOM cnu3blo. B KileTkax MMeeTcsi MHOXKECTBO YEPHBIX TOYEK U IITPUXOB (Ta-
30BBIX BakyoJiei). Microcystis — Mukpouuctuc (L{luanob6akrepuun wim OT.
Cunesenenble BOAopociu, puc. 130).

— Kitetku K0JIOHUY OKPY>KEHBI MOIIHBIM CIU3UCTBIM (pyTisipom. [Ipu nenennn
KaXJ1ast JOUepHssl KJIeTKa 00pa3yeT cBoM cau3ucThiil Gy Tisap. Takum obpazom,
KOJIOHUSI COCTOUT M3 MHOTHX KJIETOK, HMEIOIINUX OOIINE U YACTHBIE CIIU3HUCTHIC
bytaspel. Gloeocapsa — I'meokanca (L{uanoGakrepun unu Otn. Cunesene-
HbIE BOJIOPOCIH, pUC. 136).

73. Bogopocib kpymnHas, uMeeT (HopMy 11apa, MHOTAa KOJIOHUS JOCTUTaeT Be-
JUYMHBI CIUBBI. B rycToil u miuoTHOW nepudepruvecKoil CiM3u paclookKEHbI
OTJICJIbHBIE 1IEMOYKOOOpa3Hble TPUXOMBI, MEpeIUieTaloIurecs MexXIy coOoi
(4TOOBI PacCMOTPETh CTPOCHUE ITOM BOJOPOCIH, CIEAYET MpenapoBabHON
UTJION BBIIEIUTh MaJIEHbKUI KYyCOYEK M M3TOTOBUTH BPEMEHHBIN IMpemnapar).
Tpuxombl COCTOAT U3 OJAMHAKOBBIX MO BEIIUMYUHE, MIAPOOOPA3HBIX WM CIIETKa
CIUTIOCHYTHIX KJI€TOK U rereporucT. Nostoc — Hocrtok (I{nanoGakrepun wiau
Otn. Cunesenenbie BOOOpocu, puc. 132).

— Tpuxombl B KOJIOHUHU PACIIOI0KEHBI IPABWIBHO IO paguycaMm. Kietku ux k
MMOBEPXHOCTH JIETAIOTCS MEhYe U YacTO 3aKaHUYMBAIOTCS OCCIIBETHBIM BOJIOC-

74. B ocHOBaHUU TpUXOMa JICKUT T€TEPOLIUCTA, UMEIOIIAasi OOBIYHO OKPYTIYIO
WM clerka yriaoBatyio dopmy. Haa retepoructoil HaxoAuTCsl MWIMHAPUYE-
CKasl akvHeTa (cropa) (IuHa ee 0OBIYHO B HECKOJBKO Pa3 MPEBBIIIACT IOIe-
peuHHK). Pa3zMephl KOJIOHUU OT MUKPOCKOITUYECKHUX JIO 2 CM ..vvveeneieenreennieennnen.

Gloeotrichia — I'neorpuxus (Iluano6akrepuu ninu Ota. CuHe3eneHble BOI0-
pociu, puc. 130).

— Bomopocnb, cxogHast ¢ rieoTpuxueit, Ho akuHeT (Crop) HUKoraa He obOpa-
sytomag. KojoHMM ee WHOTJa MPOMHUTAaHBl WM3BECThIO M TBepnbl. Kononuu
OOBIYHO MEJIKUE — HECKOJIBKO MUIITTUMETPOB. ..eevvreerrreeereennreennreessseesseesnseesnsneens

Rivularia — Pusyaspus (I{luano6axkrepun unu Ota. CuneseneHbie BOAOPOC-
nu, puc. 13e).
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75. BOOOpOCIIH CUHE-3ETEHOM OKPACKH ...eeeeruerrreeerniirreeeeanirreeesaniereeessnsnneeeens 76
— OKPACKA BOTOPOCTIECH FHASM . ...cceeeruurreeeranuerreeesannneeeesanureeesssssneeeessnisseeesssnnnnes 81

76. TpuxoMbl OJJMHOYHBIE, OYEHb YACTO B KIyOKax, COCTOST U3 IIapooOpas-
HBIX WJIM HECKOJBKO BBITSHYTBHIX KJIETOK, CPEAN KOTOPBIX BCTPEUAIOTCS reTe-
POLIMCTBI M PEXKE aKUHETHI (CIOpPHI). TPUXOMBI CBOMM CTPOEHHUEM OYEHb Ha-
MOMHHAIOT TPUXOMBI HOCTOKA. BosbIlei 4acTbio OHU CIIMPANBHO HIIK KOJIbLIE-
00PA3HO CBEPHYTHI, PEIKE TIPSIMBIC ....eeuvrerurienureerieeeireesireenireenseesseesseesnseesnseeens
Anabaena — Anatena (I{luano6axrepuu wiu Ota. CuHe3eneHble BOJIOPOCIIH,
puc. 14a).

— COBOKYITHOCTD MPUZHAKOB MHAS ... ..eeeeererreeeeeserreeeeesnreeeeeassseeeessnssseeeessnsnnes 77

77. Tpuxomsl NpsAMbIE WU CIa00 CEPIIOBHIHO M30THYTHIE, COCIUHEHHBIE B
YellyeBU/IHbIE MyYKHM WJIA OJMHO4YHBIE. B cpeaHeill yacTu TpuxoMa KIIETKH
0oJbIIIero AuaMeTpa, KOPOTKOUMIMHAPUIECKHE, K KOHIIaM 0oJjiee JIMHHBIE U
y3KHe€, 3aKaHUYMBAIOLUECS BOJIOCKOBUIHBIMHU OECLBETHBIMU KIETKAMU ............
Aphanizomenon — Adanuzomenon (I{uanod6axrepun win Otn. Cunesene-
HbIE BOJIOPOCIH, puc. 146).

— Kitetkn, cocrasisroniye TpuxoM, Ha BCEM MPOTSHKEHUU OAMHAKOBOTO JUa-

78. TpuxoMbl BOJIOPOCIH MPSIMbIE WU CIa00 COTHYThIC, HEBETBAIIUECS, CO-
CTOSIIIME U3 OJIHOTO pANia IMIIUHIPUYECKUX KIIeTOK. OO0JI0YKH KIETOK TOH-
KHE; CIIM3UCTBIN 4exoy OTCYTCTBYEeT. KOHIBI pacTylmux MOJOABIX TPUXOMOB
HaXOJSATCA B IBUJKEHHUH, KA4asiCh U3 CTOPOHBI B CTOPOHY .....eeeuveeeureennreenineennnes
Oscillatoria — Ocumnsropusa (L{uano6aktepun wnu Otn. CunHeseneHble
BOJIOPOCIIH, pHC. 148).

— COBOKYITHOCTD MTPUBHAKOB HHASM... . eeeeeurreeennrreeenreeesnnseeensseeesneeesssseessssseesans 79

79. Bonmopocib, cxoiHas ¢ OCUWJUISITOPUEH, OTJIIMYAETCS OT HEe HATUYUEM
HEKHOTO CIU3MCTOrO 4exJja, KOTOPbIA YacTO pacIiibiBaeTcs (UTOOBI 3aMETUTh
4yexoJ, CleyeT BHUMATEIbHO CMOTPETh Ha KOHIIBI TPUXOMOB: MPHU BBIXOJIE
TOPMOTOHHUEB 37I€Ch OOBIYHO XOPOIIO 3aMETEH MyCTOM ydacToK uexisa). Tpu-
XOMBI BOJOPOCIH YacTO CKJICMBAIOTCS B OOIIYIO Maccy, 0Opa3yoIIyro IJICH-
qaThle JEPHOBUHKH, IPUKPETVICHHBIE K PA3TUYHBIM MPEAMETAM .....cccvveeevennnne.
Phormidium — ®@opmuauym (L{uanoGakrepun nnn Ota. CunHeseneHble BO-
nopociu, puc. 14e).

— COBOKYITHOCTD MPHUZHAKOB JPYTAS «.ceeernnrrrieerarunrreeessanrreeesanunneeesssnsseeessnnnnees 80
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80. Bogopociis 1o opme KIETOK U HUTYATOMY CTPOSHHUIO CXOJHA C OCLIMILIIS-
TOPHUEH, OTIIMYAETCS OT HEE MOLIHBIM CIU3UCTBIM YEXIIOM ...oeonvveenereennreenireennnees

Lyngbya — JIunrous (IL{nanoOakrepuu win Ota. CuHeseneHble BOJOPOCIIH,
puc. 140).

— Tpuxomsl BOJOPOCIIH CIUPATBHO U30THYTHI 0€3 BUAMMBIX NONEPEYHBIX Ie-
PEropoJIoK JMOO C TAKOBBIMH. XOPOIIO BBIPAXKEHO JBHXKEHHUE BOJIOPOCIIH,
IpUYEM TPUXOM OJTHOBPEMEHHO BpalllaeTcs BOKPYT MPOIOIHHOM OCH U JIBUTa-
ETCS TIOCTYTIATEITBHO ....veeetieenteeenteeeieeesueeesaseesnteesseeeseeessseessseesnsessnseesnseesnseesnseeens

Spirulina — Compyaunna (I{uano6aktepun win Ota. CuHeseneHblie BOJAOPOC-
nu, puc. 15a).

81. Bonopocnp 1o BHEIMIHEMY BUAY HAIlOMHUHAET BBICIIME PACTEHMS, OHA CO-
CTOUT U3 “‘cTe0JIs”, HA KOTOPOM MYTOBKAMH PacIOJIOKEHbI OOKOBBIE “BETBU;
IIPUKPEIUIAETCS K TPYHTY KOPHEBUIHBIMU BBIPOCTAMHU — PU30UIAMH .......... 101
— CTpoeHHE BOJOPOCITH OOTIEE TIPOCTOE ...vvveererreeererreernreeeaereeennreessseesansseeenns 82

82. Bonopociib KpacHOro 1BeTa, BCJIEICTBUE TOTO, YTO XJIOPOPUIIT 3aMaCKHU-
POBaH KpPacHbIM MUTMEHTOM — reMaTtoxpoMoM. KIleTKu OBaJibHbIC WM SIHIIE-
BUJIHBIC, 00Pa3YIOT HEOOIBIIHE BETBSIIIUECST HUTH . ....ccvvveeeeereeenerreeennveeeeneseeennns
............. Trentepohlia — Tpentenosus (Otxa. 3eneHsie Boopociu, puc. 156).
— OKkpacka KJIETOK 3€JICHAS MU OJTUBKOBO 3€HEHAS ... .uvveeeeeeereeeeeearrreeeeannnnes 83

83. Bopopocnib nmpeAcTaBiseT CIU3UCTBIA CUIIBHO Pa3BETBIECHHBIN KYCTHK, CO-
CTOSIIIUN W3 IEHTPAJIBHOTO OCEBOr0 “‘CTBOJIMKA”, OT KOTOPOTO OTXOIAT MY-
TOBKaMH MHOT'OYHCJIEHHBIE, OOMJILHO BETBSIIMECs OOKoBBIe “BeTBu’. I aB-
HBIW “‘CTBOJIMK” HA MOJOJBIX “BETBSIX COCTOUT U3 OJHOTO PANA KPYITHBIX, BbI-
TAHYTBHIX B JUIMHY KJIE€TOK, MpEeACTaBIsAomuX “Mexnoysnua’ . Ha Oonee cra-
PBIX YaCTSIX OCEBBIC KJICTKH MPUKPBHITHI HUTEBUIHBIMEU OCCIIBETHHIMU KIIETKA-
MU “KOpbI”’. BOKOBBIE KJIIETKH COCTOSAT U3 MEJIKMX KaIjeoOpa3HbIX KJIETOK, CO-
HepKamux XpoMarohopsl. ITHU KJIETKU Ha3bIBAlOT accuMuisitopamu. Bomo-
pOCJIb UMEET OJIMBKOBO-3E€JIEHYIO0 OKPacKy, TaK Kak, KpoMe XJopoduiuia, co-
JEP>KUT B HEOOJIBIINX KOJIMYECTBAX CUHUN U KPACHBIM MUTMEHT .........cenvennnee.
Batrachospermum — Bbartpaxocnepmym (Ota. KpacHele Bomopociu, puc.
156).

— CTpoeHHE UHOE, OKPACKA BOJIOPOCITH 3CIMCHAN ...eeeeeeerrrreeeenerreeeeeanrreeeeennnnns 84

84. Bomopocnp umeer Gopmy npsIMON WK MEPETIHYTOW B HECKOJIBKUX MEC-

Tax TpyOKku. [luamerp ee OT HECKOIbKUX MUJUTUMETPOB JI0 HECKOJIBKHX CaH-
TUMeTpoB. KieTku, cocTaBisitoliie CTEHKY TPYOKH, paclojioXeHbl B OJIUH
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CJIOH, METIKKE, YTJIOBATHIC C 3E€PHUCTBIMH XPOMATOPOPAMHI ....c.vvenveeneeaereeeennne
....... Entheromorpha — Durepomopda (Otxa. 3enensie Boopociu, puc. 152).
— CTPOECHUE BOTAOPOCIIH HHOE ...eeeeenerreeeearnnrreeesannnreeessnnseeeesssnseeesssnnsseeesssnnsees 85

85. Bomopocnb umeeT Gopmy MpPOCTOM HEBETBSIICHCS HUTU, CIOKEHHOU M3
(03105 00) ORI 03 01 £ 10 (01 (1 1 o) SRS 86
— Boz1opociib B hOPME BETBUCTBIX HUTEH ...cccuvvreeerieeeirieeeireeesireeesnneeeeneeens 97

86. Xpomarodopsl B KIETKaX B BHUJE CIHUPAIBHO 3aKpY4YeHHBIX JeHT. Hutu
WU3YMPYIHO-3€JICHOTO 1IBETa C TOHKUM CIM3UCTBIM (pyTispom. [lmmmanpude-
CKH€ KIJIETKH COJIEP’KAT OT OJJHOTO JIO0 HECKOJbKHUX JICHTOBHJHBIX, CIIUPATHHO
3aKpYUYEHHBIX XpOMaTO(hOpPOB C MUPECHOUIAMH T10 CPEIHEN UX JINHUMH ..............
...................... Spirogyra — Cniuporupa (Ota. 3eneHbie Bogopociu, puc. 16a).

— XpoMaTODOPBI IPYTOU POPMBI ....eeeveeeiiiireiiieeeiiieeeieeeeireeeeireeeseeeeeareeeens 87
87. Kiietku nmerot 6osee uiam MeHee TiyOOoKyI0 NEPETSHKKY, TPOXOIAIIYIO 110
CPEITHEU JIHUU .....vevvveeeeeneereeeeeansseeeessnnseeeesannsseeesssnnsseeessssssseessssssseesssnsnsseees 88
— [IepeTsKKYU MO CPETHEN JTMHUM KIIETKH HET.....evveeeeeierreeeeeinneeeeeannneeeesnnnnns 89

88. Hutb cocTonuT U3 HUBKOUMIMHAPUYECKUX KIIETOK, HA CPEIHEHN JIMHUU KO-
TOPBIX HAXOJUTCA HEOOJbIIas MepeTsKa, MHOTAa MOYTH He3ameTHas. Huthb
OKPY>KE€Ha MOIIHBIM CITU3ZUCTBIM DYTIISIPOM. ..cvviriiieiiaiieniieniieeieeieeieesiee s
.................... Hyalotheca — I'nanioreka (Otx. 3enenbie BOIOpoCu, puc. 166).
— Huth cocTouT m3 HU3KHUX KJIETOK ¢ Oosee Tiy0okoil nepetspkkoit. OTopBas-
[IMecsl OT HUTH KIJIETKH, TOBEPHYTHIE K HAOIIOATENI0 CTOPOHOM, MPUMBIKAIO-
e K COCEHUM KJIETKaM, UMEIOT TPEYTOJNbHYIO WIH 3JUTMITHYECKYIO (hopMmy.
Cnuzuctbiil QyTIIsIp O4EHb TOHKHUM HIIA BOOOIIE OTCYTCTBYET .....vveeuveerureenneneens
................... Desmidium — lecmuauym (Otx. 3enensie Bogopociiu, puc. 16g).

89. Knetkn numuHApUYECKUE, UHOTAA 3aMETHO HU30THYTHIE, COCAUHECHHBIE B
XpYIKUE HUTH, JIETKO pacnaaatomuecs. [IlupeHou1bl 0ObIYHO pacoIOKEHBI B
JIBA PSI/IA, YUCIO UX PABITHUHO ..vvveeereerurieateeeeeeenueeessseesseesseesseeesseeessseesseessens
.............. Gonatozygon — I'onaTo3uron (Ota. 3eneHbie BOAOPOCH, puc. 162).
— CTPOCHUE KIIETOK MHOE. ... ..uvveeeeesuerreeeeennsreeesasnseeeessssseeesssssseessssssseeessnnssnes 90

90. Knetku 604eHKOBUIHON (HOPMBI, COETMHEHBI MEXKIY COOON TIIOCKHMMH OCHOBA-
HUSIMH. [TocperHe KIIETKU HMEETCS TIEPETSIKKA «..vevvvenveenrienreereeteenseeneeensessesneesnnesnnes
Bambusina — bam0y3una (Gymnozyga — 'mmuo3ura) (Ota. 3eneHbie BOJOpOCH,

puc. 160).
— DOPMA KITETOK JIPYTAM .. vveeurreeanereeenureeeaueeesnseeesanseeesseeessseesssseessseessseessnsseessseenns 91



91. KneTku HU3KOUWJIMHAPUYECKHE. B KaXa01 U3 HUX HAXOOUTCSA IO OAHOMY
xpomarodopy, umeronieMy GopmMy HE3aMKHYTOTO PEKE€ 3aMKHYTOTO IMOSCKA.
Ha xpomarodope HaxoasaTcss nupeHouabl. B ocHOBaHMM HUTH OOBIYHO UMEET-
Csl KOHYCOBHUHAs (0 OOJIbIIIEH YacCTH OTPBIBAIOIIASICS) KJIETKA, Ha3blBacMas
PU30M0M, KOTOPAasi MPUKPEIUIAET BOJOPOCIIb K MOJBOJHBIM MPEAMETAM .........
........................... Ulothrix — Yaorpukc (Ota. 3enensie Bogopociu, puc. 17a).
— CTPOCHHUE KIIETOK MHOE. ... .uuvveeeeeserreeeeenerreeesasnseeeeessnsseeesssssseeessssssssessssnsnnes 92

92. KirerouHnast 000JI0YKa COCTOUT M3 ABYX ITOJIOBHHOK M PACIIaIaeTCs MPU Ha-
TaBIIMBaHUU Ha oTnelbHbIe H-00pa3Hble YIeHUKN — COSMHEHHBIC ITOJTOBUHKHU
000JI0YCK ABYX COCCTHMX KITETOK. ..eeeruvrreerurreeeiereeearreeesseeesssreeesssseeesssseesssenns 93
— CTPOCHHUE KIIETOK MHOEC. .....uuvveeeeeserreeeeeserreeeeaseseeeeesssnseessesssssesessssssseeesessssses 94

93. XpomaTtodop 3eleHbIl ¢ OTIOKEHHEeM Kpaxmala, 000JI0uKa KIIETOK IIelI-
JIFOJIO3HAS (CUHEET OT XJIOP-IIUHK-HOJIA) ..veeeeviieeiireeeniieeeeiieeeeireeesereeesnneesnnneens
................ Microspora — Muxkpocnopa (Ota. 3ei1eHble BOAOPOCIH, puc. 178).
— XpoMaroopsl KEITOBATO-3€JICHBIC, KpaXMall HUKOT/Ja HE COJCPIKHTCS,
000J109Ka KJIETOK MEKTUHOBAs (HE CHHEET OT XJIOP-IIUHK-HO/IA)....ccvvveeenerenennen
......... Tribonema — Tpu6onema (Ota. XKenrosenensie Bojgopociu, puc. 176).

94. KieTky HUTH IWIMHIPUYECKHE, XPOMAaTOPOPhI pacCeUEeHHBIC, CO MHOTHMHU
nupeHousiaMu. OTIeIbHBIE KIETKA TaKOWM HUTH OTIWYAIOTCSA MPUCYTCTBUEM
0COOBIX KOJICUEK W3 KJIETOYHOUW 000JOYKM, HA3bIBaEMbIX KoJmadkamu. Kax-
JIBIA KOJITIAYOK BO3HHMKAET BO BpeMs JieJieHUs KJIeTku. Hamwmuue koimaykoB
OTJIMYAET 3TY BOJOPOCIIb OT APYTHX 3€TEHBIX HUTUATOK ....eevevenrernreeeienirenanenanes
................. Oedogonium — Igoronnym (Ota. 3eneHsie BOAOPOCHH, puc. 18a).
— CTPOCHHE KITETOK HMHOEC. .. .evveeeuereeeeureeeansreesansresasseessnsseeesnssessssssessnsseessssseesnns 95

95. KneTku yajMHEHHO-IIWIIMHIpUYecKrue. XpoMaTrodop B KIETKE OJUH, IIa-
CTUHYATON (DOPMBI, TPHIKATHINA K OTHOU U3 €€ CTEHOK ...eeevveeereenireennieeaieeainens

Chlorhormidium — Xnopropmuguym (Hormidium — I'opmuauym) (Otx.
3eneHsie BOJAOPOCIH, puc. 172).

— COBOKYITHOCTD MPUZHAKOB MHAS ... .ceeeeeruerreeeearnrreeeeannrreeesassseeessssssseeessnnnsnes 96

96. Kitetkn nunuaapuydeckoid GopMbl. XpoMato)opoB B KIETKE JiBa, UMEIO-
mux 3Be3a4aryro popmMy. PacmosokeHbl OHM Ha MPOTHUBOIOIOKHBIX KOHIIAX
KJIETKU. B cpenHel 4acTu KIETKHM HAXOJUTCS IMPOTOIUIA3MEHHBIM MOCTHK,
BAKITFOUATOIIHI SITIPO. +eveeeeeeereruunnrrrreeeeeseesssnannssreeeeeessesssssnssssseseseesssssnsssssssseeeeesses
............................ Zygnema — 3urnema (Otz. 3eseHbie BOAOPOCHH, puc. 180).
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— Knetku AJIMHHO-IWJIMHAPUYECKHUE, COAEPKAT MO OJAHOMY IUIACTUHYATOMY
xpoMaTodopy, KOTOPBIA MpHU C1ab0M OCBEIICHUH PACIIONIONKEH K HaOIroAaTe-
JII0 CBOEM MIIOCKOCTBIO. [Ipu sipkoM ocBelieHn XpoMaTo(op NoBopaynBaeTcs
pedbpoM u pacrojiaraercsi 1Mo cCpeaHed JMHUM. B TakoM MOJ0XEHHH YacTo
BUJIHO SJIPO, MPHUIKATOE K XPOMATOMDOPY +eeevvrrrerurreeennrreeerireeeenreeeasreeesseeesnseeenns
........................ Mougeotia — My:kouust (Ota. 3ejaeHbie BOAOPOCIH, puc. 186).

97. KneTku BOIOPOCIN OAUHAKOBBIE 110 pa3MEpPaM U CTPOCHHUIO.................... 98
— Kinetku Boopociy pa3inyHbIe 1O Pa3MEPaM U CTPOCHHUIO .......cccuveeruveennnen. 99

98. OOMIIBHO BETBSINIASACS BOJOPOCTh. “BeTBU” OTXOJAT OT BEPXYIIKH HIKE-
nexaniel Kietku (cermenta). Kiietku (CerMeHThl) HUIMHAPUYECKUE, KPYIIHbIE
C OJHUM TEMHO-3EJICHBIM XpOoMaTo(PopoM (IIEKTOPOHHOMHUKPOCKOTTUICCKUE
MCCJICIOBAHMSI TIOKA3aJIM, YTO 3Ta CTPYKTypa MPEACTaBIACT COO0 MHOXKECTBO
MEJIKUX XpPOMaTo(OpOB, COETMHEHHBIX MEXIY CO00i1), CO MHOKECTBOM TTHPE-
HOHUJIOB; 000JI0YKA KJIETKU (CErMEHTA) MACCUBHASL, CIIOMCTAS .....uvvveeeevreeenereennns

................... Cladophora — Knagogopa (Ota. 3enensie Bogopociu, puc. 182).

— Bomopociib ¢ HEeMHOTHMH KOPOTKHUMHM, OOJIBIIIEH YaCThiO OJHOKJIECTOUHBIMU
“BeTOYKaMM

........... Rhizoclonium — Puzokaonuym (Otxa. 3enensie Bojgopociu, puc. 19a).

99. Bomopocib uMeeT popMy KpacHBOI'O T'yCTO BETBSIIECTOCS KYCTHKA. Y Hee
MMeeTCsl ““CTBOJIMK’, COCTOSIIIMNA U3 KPYHHBIX KJIETOK, 0 CPEAHEN JTMHUU KO-
TOPBIX pacroyiaraercs xpoMarodop ¢ 6axpomMyaro u3pe3aHHbIMH Kpasmu. OT
“CTBOJIMKA” OTXOIAT OOMIILHO BETBAIIMECS OOKOBBIE “BETOUKH’, KIETKH KO-
TOPBIX K KOHI[AM YMEHBIIAIOTCS M HEPEAKO 3aKaHYMBAIOTCSA IIETUHKAMH.
KiieTkun “BeTBEl” TaAKKE UMEIOT XPOMATOMOPBL....cccruvrreririreririeeeireeenrreeenaaeeenns
....... Draparnaldia — Ipanapuaasaus (Ota. 3eneHsie BOAOPOCTH, puc. 196).
— Bogopocinb He nudpepeHnpoBaHa Ha “CTBOJT” U "BETBH ......eeeuveenevennne 100

100. Bogopocnbs nMeeT BUJ CAM3UCTHIX MOIYIICYESK MAPOBUIHON, MOIYIIAPO-
BUIHOW WJIM HEMPaBUIHHOW (OopMbl. BHYTpU CIM3M HAXOASATCS CHUIIBHO pas-
BETBIICHHBIE HUTH, B HI)KHEHW YacTH MOCTPOEHHBIE U3 JJIMHHBIX, B CPEIHEH —
U3 KOPOTKHX KITETOK. eeuveetientrerurerreeteenseenttesseesuseeseenseesseesssesseeseesseesseesneesnsesnne
................... Chaetophora — Xerodopa (Ota. 3enensie Bogopociu, puc. 19s).
— Bogopociib He 00pa3yeT CAM3UCTHIX MOAYIIECYEK, HUTH OTICIBHBIC. ..............
...... Stigeoclonium — Ctureoxaonnym (Ota. 3eneHbie BOAOPOCH, puc. 192).
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101. Bonopocnps umeeT cinoxkHoe cTpoeHue. “Ctedesnek” COCTOUT U3 KPYIHbIX
OCEBBIX KIIETOK (“MEXI0y31uii”), pacrnojararomuxcs Mexay “yzinamu’”. C mo-
BEPXHOCTH OCEBBIC KJIETKH MPUKPHITHI BHITAHYTHIMU B JIJTMHY KJIETKAMH ‘KO-
pbl”’, OoratbiMu xpomatodpopamu. OT “y3ma” oTXOASAT OOKOBBIE “BETBU,
HMMEIOIIUE TaKOE K€ CTpPOEHHUE, Kak U “‘crebenek”. B “y3max” Ha “crebenbke” u
“BETBIX” HAXOASATCSI MYTOBKU “JIUCTHEB* — BBITSIHYTHIX B JUJIMHY U 3a0CTPEH-
HBIX OJIU3 BEPIIMHBI B OCCIBETHBIM KOHYUK. KieTku “Kopbl” U “NHUCTBA™ CO-
Jep>KaT MHOTOYUCIICHHBIC 36PHUCTHIE XPOMATOMPOPBI ...eveeevveeniiieiieeieienieeennee.

...................................... Chara — Xapa (Ota. Xapossie Bojopociu, puc. 20a).

— CTpoeHune BOIOPOCIIH CXOJHOE CO CTPOEHUEM Xaphl, HO “KOpa’” OTCYTCTBYET

102. Kpymnaoe, 06190 30-50 cM B ayMHy, packuauctoe pacteHue. Ha moGe-
rax, MOTPY)KCHHBIX B WJ, O0Opa3yloTCs 3BE3000pa3HbIE MHOTOKJICTOYHBIC
KITYOCHBKH ... vveeeuiteeeeueteeeeeteeeeateeessateeessseesassaeeessseeessseeessnseeesnsseesanseesssnseessnsseesnns
................. Nitellopsis — Hutemioncuc (Ota. Xapossie Bojiopociu, puc. 208).
— 3Be31000Pa3HbBIC KITYOCHBKU OTCYTCTBYIOT ...ccevvreerurreeennrreeesereeesnseessnnseesnsneens
............................... Nitella — Huresana (Ota. Xapossie Bojiopociu, puc. 200).
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PUCYHKH BOJOPOCJIEN
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Puc. 1. 3onotucteie, KpunTO(OUTOBBIE U AUHOPUTOBBIE BOJOPOCIIH:
a — XpomynuHa; 6 — Maiomonac; ¢ — Kpunromonac; 2 — [lepunuanym: I — BiJ| ¢ OPIOIIHOM CTOPOHBI,
2 — BUJ1 CO CIIMHHOM CTOPOHBI; O — LlepaTiym: / — BU CO CIIUHHOW CTOPOHBI, 2 — BUJ C OPIOIIHON CTOPOHBI
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Puc. 2. 3BFJ’ICHOBH€, 30JIOTUCTBIC U IUAaTOMOBBIC BOAOPOCIIN:
a — TpaxenomoHac; 6 — OBriena; ¢ — ®akyc; ¢ — Jlunoopuon; 0 — Cunypa;
e — [lunnynsapus: [ — HaHOUPb CO CTBOPKH, 2 — MAHIUPB C TOSICKa
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Puc. 3. IlnaTtoMoBBIE BOJOPOCIH:
a — Hasukyna: Buz co cTBopku; 6 — CHHezpa: MaHIMpPh CO CTBOPKH; 6 — HUIIINS: MaHIPh CO CTBOPKH;
2 — lumaroruiespa: / — maHuupsb C Mosicka, 2 — NaHUph co CTBOPKHU; 0 — CypHperuia: maHuupb CO CTBOPKH;
e — 'upocurma: maHMph CO CTBOPKU
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Puc. 4. lnaToMOBBI€ U 3€JIEHBIE BOAOPOCIIH

2 u 3— maHIups ¢ nosicka; 6 — L{umOenna: maHIMPs CO CTBOPKH;

MaHIMPb CO CTBOPKH,

a — Amdopa: 1

e —

0 — KokkoHenc: maHIuphb CO CTBOPKH;

>

1 — MaHIUPh CO CTBOPKU

; 2 — XIIaMHIJOMOHAC;

I'emaToKOKK

6 —

TAaHIUPB C ITOsACKa

2

>
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Puc. 5. JlnaTtoMOBbI€, CHHE3ETICHBIE U 3€JICHBIE BOAOPOCIH:
a — DIUTeMUs: NaHIHUPb CO CTBOPKHU; 6 — CHHEXOKOKKYC; 6 — CHHEXOILMCTHC;
2 — JIakTHIIOKOKKOIICHC; O — XapanuyM; e — JIecCMOKOKK; orc — Xitopeinia; 3 — XJI0pOKOKK
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Puc. 6. 3enensle Bogopocu:

Kiocrepuym; 6 —

Kocmapuywm; 2 — Dyactpym

6 —

>

Mukpacrepuac;

a—
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Puc. 7. 3enensie BOAOpOCIH:
a — CraypactpyM: / — KlleTKa cBepxy, 2 — KlieTka criepean; 6 — Kcantuauym; 6 — Herpuym;
2 — Ileanywm; 0 — Cnimporenus; e — LHumuaaporpcruc; o — Poiis
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Puc. 8. 3enenbie 1 )KeNTO3EIEHbIE BOAOPOCIH:

borpunuym

o—

E

a — Termemopyc; 6 — [lneypotennym; 6 — Me30TeHUYM;
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Puc. 9. Xenro3eneHble U IMaTOMOBBIE BOJOPOCIIH:
a — Bomepus; 6 — Mepunuos; 6 — Menosupa; e — Cunenpa: / — o0muii Bu KOJOHUH, 2 — MAHIHPh
co cTBOpKH; 0 — ['omdonema: / — maHIUPh CO CTBOPKH, 2 — MAHLUPH C HOSCKA, 3 — OOLIMIA BHJ KOJIOHUH
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Puc. 10. [lnatoMoBbIE BOJIOPOCIIH:
a — Tabemnsapust; 6 — ActeproHeia: / — MaHIUPh CO CTBOPKH, 2 — OOIINI BUJ KOJIOHUH;
6 — @parwsapus:  — TaHIUPb CO CTBOPKH, 2 — OOIIHIA BUA KOJIOHHM;
2 — luaroma: / — maHuuph cO CTBOPKH, 2 — YaCTh KOJIOHUH
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Puc. 11. 3enensle Bogopocu:

a — Tornywm; 6 — [lannopuHa; 6 — IBHopuHA; 2 — BomeBOKC; 0 — 'MAPOINKTHOH;
e — Oomucruc: [ — oOmmid BUA KOJIOHHH, 2 — OTAETBHAS KIIeTKa; o — [leguactpym
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Puc. 12. 3enenbie BOIOPOCIH:
a — Cuenenecmyc; 6 — Kpyuurenus; ¢ — Kupxuepuenna; e — Lensctpym;
0 — AKTHHACTpyM; € — AHKUCTPOJIECMYC
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Puc. 13. Cunesenensle BOAOPOCIH:

i o Y
OOV0
OO O
OO OO0
oD °
000
SO OO0

2 — OTHEeNIbHBIE KIIETKH,
— 0OIIMH BU KOJIOHHH,

PusBynspus

)

e—

>

1 BUJ KOJIOHUH
I'meorpuxwus: [

o0 —

2 - OTACJIbHAsA HUTh KOJIOHHU,

>

— o0
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Muxpormcrtuc: [

6—
— HocTtok: yacTh KOJIOHHUH;

>

ped

>

Mepucmonenus;
I'meoxkanca;

6 —

a
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Puc. 14. Cunesenenbie BOJOPOCIH:
a — Anabena: /, 3 — oOIuii BUI KOJIOHUH, 2 — 4acTh KOJIOHUH ¢ akuHeTol (/) u rerepouncroii (I1);
6 — Adannzomenon; 6 — Ocrusropust; e — @opmuanym; 0 — JInHrous
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Puc. 15. Cunesenensle, 3€J€HbIE U KPACHBIE BOJOPOCIIU:
a — Cnupynuaa; 6 — TperTenonus; 6 — barpaxocrnepmym: / — BHEITHHNA BUA TAJDIOMa, 2 — 9acTh TAJUIOMA,
2 — DHTepoMopda: / — BHEITHHUHA BU TAITIOMa, 2 — KJIETKU Ha IEPEYHOM pa3pese TauoMa
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Puc. 16. 3enenbie BogOpOCIU:

a — Crnimporupa: [ — y4acTOK HUTH, 2 — TaJUIOMBI TIPH ITOJIOBOM TIporiecce U o0pa3oBanuu 3urort (1);
6 — I'manorexka; ¢ — lecmuauym; ¢ — ['oHaTo3uron; o — bamOy3una
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Puc. 17. 3eneHble U )KeJITO3EJICHbIE BOJAOPOCIIH:
a — YI0TpuKC: 1 — BEpXyIlKa MOJIOJIOTO TAJIOMa, 2 — YYaCTOK TalIoMa, 3 — IyCThIe KIETKU U KICTKA
¢ xpomarodopamu, 4 — OCHOBaHHUE TalIoMa; 6 — TpuboHema: [ — cTpocHHEe 000J0YKHU KIICTKH,
2 — y4acTKH HUTeH; 8 — MuKpocnopa; 2 — XJI0propMUInyM
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Puc. 18. 3enenslie Bogopociu:
a —DnoroHuyM: / — y9acToK HUTH ¢ ooroHHeM (/) u konnaukamu (/1), 2 — xonmadku (/) Ha y9acTKe HUTH,
6 — 3urnema; 6 — Myxommst: / — xpomarodop B miane, 2 — xpomarodop B mpodmis; 2 — Kimamodopa:
1 —gactp Tayutoma, 2 — oTAeNbHas KIeTKa (cerMeHT) ¢ xpomarodopamu (/), mupeHonnamu (I1), ssupavu (111)
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Puc. 19. 3enenbie 1 XapoBbI€ BOJIOPOCIH:
a — Puzoknonuym: / — ocHoBaHMe TayioMa (/), MpuKperuieHHoro Ha kianogope (/7), 2 — y4acTKu TaijaoMOB;

— CTHTeOKITIOHNYM

2

gl

6 — JIpanapHanbaus; ¢ — Xetodopa,
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Puc. 20. XapoBbie BOJOpOCIH:
a — Xapa: | — BHEITHHI BUJI TAJUIOMA, 2 — cTeOeNb Ha MONepeYHOM ceueHnn;, 6 — Huterna;
6 — Huremnnorncuc: / — BHEUTHAN BUJ TAJUIOMa, 2 — BHEIITHUAHN B KIIyOCHBKA,
3 — y4acToOK TaymioMa ¢ KiryOeHbKaMu
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