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JIEKIIUSA Nel
1. Tema: PacTenust — ICTOYHHK KM3HHU HA 3eMJI€.
2. Ieab: M3yunTh CTpOCHHE PACTUTEIBHON KJIETKH, OTJIMYME MEXKAY PACTUTEIbHBIMHU U KUBOTHBIMHU
OpraHu3MaMH, a TakXKe BBISIBUTH YPOBEHb YCBOCHMS MPAKTHUUYECKUX W TEOPETUUYECKUX 3HAHUN U
HABBIKOB 110 pa3zeny «PacTurenpHas KIeTKay.
3. Te3uchl JEeKINHU:
1. Kuerounas teopusi. DyHKINU U CBOWCTBA PACTUTENBHON KIETKH.
2. 3anacHble BEIIECTBA U €r0 BUBL.
3. DpracTuyuecKue BEeUIeCTBA U BKIIOUCHHS.
4. T'naBHBIC OTIUYHUTEIbHBIC IPU3HAKU PACTUTEIBHOMN KIETKH OT )KUBOTHOW KIETKHU.
5. Mukpockorn. 3HaueHue U CTpOEHUE.

Boranmka (ot rped. «00TaH?» - pacTeHUe, TpaBa) — KOMILIEKC OMOJIOTUYECKUX HAYK O PACTECHUSX.
Pacrenne — ciokHBIA OpPraHu3M, UMEIOIINNA KJIETOYHOE CTPOCHHUE, B KIIETKaX KOTOPOrO IPOTEKAeT
crenu(puUeckre MPOoIecChl >KU3HeAeaTeIbHOCTH. Ponlb pacTeHuii orpomMHa Jjsi BCEro KMUBOTO Ha
IUTaHETE U KPYTOBOPOTa BEIIECTB B OHochepe.

boranmka Kak KOMIUIEKC OHOJNIOTMYECKMX HAyK O pacTEeHHUSX BKIIOYAET CHUCTEMAaTHKY,
MOP(OJIOTHIO, AHATOMHIO, 3MOpPHOJIOTHIO, (U3NONOTHIO, Teorpaduio pacTeHHd, Te0OOTaHHKY,
skosoruto pacteHuil. Takue pazmensl OOTaHMKH, Kak aHATOMUsA, MOPQOIOrus, CHCTEMaTHKa,
reorpadus, GU3n0IOTHs, Pa3MHOKEHHE PACTCHUN HanOoJIee TECHO CBSI3aHbl C OCHOBHBIMU pa3/ieiiaMu
(dhapMakorHo3uu u ux U3Yy4YCHHE HE00X0aUMO OyayuIm (dhapmarneBTam B
TpaboTe MpH 3aroTOBKE, CTaHAAPTU3ALINH, AaHAIN3E JIEKAPCTBEHHOTO PACTUTENBHOTO ChIPbSL.

Haykxa o xnerke - 1uTosorusi (OT rpey. CJIOB. «KUTOC» - BMECTWIIMILE U <JIOTOC» - YUEHHE).
PacTeHusi, kak M JKUBOTHBIE, HMEIOT KIJIETOYHOE CTpoeHue. BnepBele kieTka Obula onucaHa
AHTJIMICKUM HCCleoBaTeNeM, MaTeMaTukoM u (usukom PoGeptom ['ykom B 1965 1. PabGotas Hazg
YCOBEPLICHCTBOBAHHEM MUKPOCKoNa, ['yK paccmaTpuBall cpe3bl ¢ IPOOKU U OOHAPYKUJI €€ STYEUCTOE,
KJIeTouyHoe cTpoeHue. [Ipobka — MOKpoBHAs TKaHb PAcTEHHUs, €€ KIETKH MEpPTBbIE, TaK UTO IMEpBbIC
YBHJICHHBIE YEJIOBEKOM KJIETKHM COCTOSUIN TOJBKO U3 00oi04ek. Ho yxe P. I'ykoMm ObutH paccMOTpeHbI
Cpe3bl C IPYruX YacTel pacTeHUs U OTMEUYEHO, YTO KJIETKH 3alI0JTHEHBI KCOKOMY.

B pactuTenbHON KIIETKE pa3ianyaroT MPOTOIUIACT — KUBYIO YacTh KIETKU, aKTUBHO Y4aCTBYIOLIYIO
B OOMEHE BEUIECTB, U OKPY’KAIOLIYI0 MPOTOIUIACT KIETOYHYIO 000J0uKy. DOpMEHHbIE 3JE€MEHTHI
poToIUIacTa, obsajamomue cnenuduueckuMu (QYHKLIMSMH, Ha3blBalOT OpraHe/ulaMu KieTku. Bo
B3POCJIbIX KJIETKaX B LIEHTPE UMEIOTCS BAKYOJIb — HOJIOCTh C KJIETOYHBIM COKOM.

B knerke, Kpome TOro, MOTyT HaKalUIMBaTbCs 3allacHbIE BEIIECTBA U IPOJIYKTHl €€
KHU3HEIEATeNIbHOCTU. B mpoTormyacte BBIIEISIOT LUTOMIA3MAaTHYECKYI0 OCHOBY, WJIM OCHOBHYIO
wia3My (LIUTOMIa3MaTUYECKU MaTpUKC, reajoruiasMa), GopMeHHbIe aneMeHTsl. OJIMH U3 HUX — A7po,
IJIaCTU/IBI, MHUTOXOHApPUHU, c(epocoMbl — OOHAPYKHUBAIOTCS B CBETOBOW MHKPOCKOM, JIPYrHe —
IU1a3MajeMMa, TOHOIUIACT, anmnapaT [ oabaku, sHIomIa3MaTHIeCKasi CeTh ¢ puOOCOMaMH, JIM30COMBI,
MUKpPOTpYOOUKH, MEPKCHCOMBI — SIBJISIFOTCS  YJIBTPACTPYKTYpHBIMH OOpa3oBaHusMU. YacThb
npoToruiacta 0e3 BJIEMEHTOB KIETKH, BHAWMBIX O] CBETOBBIM MHKPOCKOIIOM, HAa3bIBAIOT
I[IATOILJIA3MOH.

4. AniocTpaTUBHBIA MaTepuas: HOyTOYK, MyJIbTUMEIUIHBII TPOEKTOP, SKPaH.

5. Jluteparypa:

OcHoBHas:
1. boranuka: okyneik / b. K. Maxaros [k.0.]. - AnMatsl :OBepo, 2014. - 424 Ger.
2. boranwuka: okynsik / b. K. Maxartos [k. 0.]. - [lleimkenT :b. k., 2013. - 424 Ger
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3. Aiinap6aesa, JI. K. Pactutensubie pecypcsl Kazaxcrana u Mx palidoHaIbHOE UCTIOIb30BAHUE!
ydyeOHoe nocobue. - 2-¢ u3 . - Kaparanna: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero” , 2017. - 156 p

5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JlonoabHUTENbHASL:

1. Awnnpimkuna, A. M. boTanuka: pykoBOJCTBO MO Y4eOHOW MPAaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ; Pek.
YyebHo-mMeroand. 006be. mo men. ¢hapmaril. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c. : un.

2. boranuka. PyKoBO/ACTBO K MPAKTUYECKUM 3aHATHAM: yueOHoe nocooue /mox pex. E. 1.
bapa6anoga. - M. : I[DOTAP - Menua, 2014. - 304 c.

3. OmnpenenuTens COCYUCTHIX pacTeHU basHayIbCKOro HaMOHAIBHOTO mMapka [Tekcr] :

pyxoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pen. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013. - 216 ¢. : un.
DJIeKTPOHHBIE PecypcehI:

1. 3aitumkosa, C. I'. boranuka [DekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. Baliranuesa. -

DnexTpoH. TeKcToBble naH. ( 143M0). - M. : 'DOTAP - Menua, 2017. - a1. onT. nuck (CD-
ROM).

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /

mox pen. E. . bapabanoBa. - DinekTpoH. TekcToBbie qaH. ( 48.8M0). - M. : [DOTAP - Menua,
2017. - 5. onit. guck (CD-ROM).

3aitunkosa, C. I'. boranuka [ DneKTpOHHBIN pecypc|: OKyIbIK / Ka3akTin. aya. M. b. baiiranmesa. -
DneKkTpoH. TekcToBblie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

4. boranuka.limankynoBa C.K., [llanabaes K.W., Aman6:xxoBa/l.M. , 2016 IIb Aknurpress /

https://aknurpress.kz/reader/web/1708

5. MaxaroB B.K., I1atcaeB ©.K., OpsiabacapoBa K.K., Tokcan6aesa XK.C., Kanumaesa XK. A.

boranmka: Okynsik - OBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jemuna, M. 1. boranuka (opranorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe nocobue / M. U.

Hemuna, A. B. Conosnes, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIEKT jJeKkiuid. Yueonoe rmocoodue / M. E. IlaBioBa. — MockBa :

N b WN—O

1

2.

Poccuiickuit ynusepcuter Apy»x0b1 Hapoaos, 2013. — 256 c¢. URL.:
https://www.iprbookshop.ru/22163.

. KonTposbHbIe Bonipochl (00paTHast CBSI3b):

. Knnerounas teopust u ero 3Hauenue

. MeTtoibl nccrie0BaHUs IUTOJIOTHH

. OCHOBHBIE IPU3HAKH OTIIMYHUS MEXKITY PACTUTEIBHOM KIETKH U )KUBOTHOM KIIETKH

. IIpoTomuiacT u ero cocTaBHbI€ YaCTH

. Opranemnsl nuromiasMel. CTpoeHue U QyHKLIUH.

JIEKIIUSA Ne2
. Tema: PacTurenbHble TKAHU U €TI0 BUJIBI
Heab: U3yunts oOpa3oBareibHbIE, MOKPOBHBIE, OCHOBHBIE TKAHH BbLIEIUTENbHbIE, MPOBOJSIINE,

MEXaHMYECKUE TKAaHW 3aKOHOMEPHOCTH HX MIPOUCXOXKACHUS W Pa3BUTHs. 3aKPENUTh HABBIKU O
MPAKTUYECKOM UCIOJIb30BaHUH MOTYUYEHHbIX 3HaHUW. PacturenbHble Tkanu: CTpoeHue U PyHKIHH.
3. Te3uchl JeKLNHU:

1.
2.
3.

Crtpoenue u GyHKIIUA 00pa30BaTEIIBLHON, TOKPOBHOM, OCHOBHOM TKaHH.
Jlokanu3auus B paCTCHUSX.
Crtpoenue u GyHKIIUU BBIACIUTEILHON, TIPOBOSIION, MEXaHUIECKON TKaHH.
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4. Jlokanu3anusi B paCTEHUSX.
5. IlpoBoasuiye myuku.

Knerku, cxomHbele MO MPOUCXOXKICHHIO W B3aUMOCBA3aHHBIE JAPYr C JAPYroM (YHKIHOHAIBHO,
00pa3yloT TKaHb. Bce TkaHu pacTeHus, MPHUHATO AEIUTh Ha 0Opa3oBaTelbHblEe (MEPUCTEMBI) M
nocTosiHHble. Cpeyu MOCTOSIHHBIX Pa3jinyaroT TKaHU MOKPOBHBIE (3MUAEPMUC, NEpUIEpMa U J1Ip.),
npoBojsiue (Jy0, IpeBeCMHAa) M OCHOBHBbIE (MEXaHMYECKME TKaHM KOJUICHXMMa, CKJIEpEeHXUMa;
ACCUMWJIALIMOHHAS TKaHb, 3alacaromias u T.1.). KIeTKy mocTosSHHBIX TKaHEH MOTYT OBITh )KUBBIMU HITH
MEPTBBIMHU.

O0pa3oBaTte/ibHbIe TKAHU, WJIH MepucTeMbl. Mepuctema — 3TO ClieLIMaIU3UPOBaHHAs TKaHb,

KJIETKHA KOTOPOM JEJIATCA U JAIOT Hayallo HOBBIM KieTkaM. [lo  mosiokeHu:o B Tene  pacTeHus
MepHCTEeMa MOXKET OBITh BEpXYIIICUHOM, BCTABOYHOM, O0KOBOM. KamOwmii u pernorer — 370 BTOPUYHEIC
MepucTeMbl. BTOpHYHBIMU MX Ha3bIBAIOT MOTOMY, YTO Ju((depeHIranus 3TuX TKaHel B opraHe u Ux
(YHKIMOHMPOBAHUE HACTYMAIOT TO3HEE Hayajga JEATEIbHOCTH KJIETOK MEPBHYHOW MepucTeMbl. B
KOpHE M B cTelse kamMOui u (emtoreH 3aHMMaroT OOKOBOE IOJIOKEHHE, OATOMY HX Ha3bIBAaIOT
O0KOBBIM MepHucTeMaMHu. Ta 1 Apyrast MepucTemMa MpeICTaBICHBl OJJHIM CJIOeM KIIETOK.
IToxpoBHbie TkaHu. [IokpoBHAs TKaHb — 3TO TKaHb, INOKPBIBAIOILAS CHAPY>KH OpraHbl pacTCHUS U
3alMIIAI0IIas €ro OT HEeOJaronpusITHbIX BO3IEMCTBUI BHEIIHEW cpeibl. Uepe3 MOKPOBHYIO TKaHb
OCYILIECTBIISIOTCS IOTJIOIIEHUE BEUIECTB M3 BHEWIHEH cpelapl W BblaeicHHE. [lokpoBHBIE TKaHU
paznuuHbl. 110 IpOMCX0XKIEHNI0 OHU MOTYT OBITh MEPBUYHBIMU (3MUAEPMUC, FHOIEMA U 3K30/1€pMa)
Y BTOPUYHBIMU (TIEpHIEpMA).

DnujaepMuc, Ui KOXKUIA, MOKPBIBAET CTEOEINb, JIUCThs, CEMEHA, TUIOJbI, YacTU IBETKa. Y
pa3HbIX pacTeHUIl 1 OCOOCHHO Ha Pa3HbIX €ro OpraHax CTPOEHHUs TKaHM pa3nuyHo. Ho B menom amns
KOXHIIbl XapaKTEPHO HAJIM4YME€ OJHOIO CJIOS IJIOTHO PACIONIOXKEHHBIX KJIETOK. O4eHb 4acTo KIETKU
UMEIOT U3BUJIMCTHIE OOKOBBIE CTEHKH, UYTO YCHJIMBAET MPOYHOCTh MX COeAMHEHUs. KIEeTKH KOXKHIIbI
KUBBIE, IPOTOILIACT 3aHUMAET MOCTEHHOE ITOJIOKEHUE, B LIEHTPE HAXOIUTCS BaKyoJb. XapaKTepHO
HEpaBHOMEPHOE KJIETOYHOU 000JI0UKH, U €€ Hapy>KHas CTeHKa ObIBaeT TOJILE.
dnuaepMa. BHELIHsS MepBUYHAs OKPOBHAS TKaHb PacTeHUM, 0OBIYHO OJHOCIIONHAS, MOKPBIBAIOIIAs
MOJIO/IbIE CTEOJIM U OCTajIbHbIE Ha3eMHbIE OpraHbl (JINCThS, JIEIECTKH, IUIoAbl U 1p.). IlpencraBiser
co00i Hapy >KHBIN CIION KIETOK, 00pa3yroIIUICs U3 MPOTOAEPMbI KOHYCa HapacTaHHs.

IMepuaepma (npodka). Komriutekc TkaHe#, cocTosAmmiA U3 QEIOTeHa U €r0  TPOU3BOIHBIX —
dbennoaepMsl (OTKIAbIBaCTCS BHYTpPh) M (euiemMbl, WM HpoOKH (BTOPUYHON MOKPOBHOHM TKaHH,
OTKJIaJpIBaeTCA Hapyxky). [lepuaepma siBIsieTcsl OIHUM K3 YETKO BBIPAKEHHBIX KOHCTPYKTHMBHBIX
3JIEMEHTOB CTPOEHUS CTEOJI BBICIIUX PACTEHHM, KOTOpbIe HEBO3MOXKHO OTHECTH HU K TKAaHSAM, HHM K
OpraHam.

Kopka (putmaom). HapyxHas  4acTh KOpbl MHOTOJIETHUX TOOETOB U KOPHEH,  COCTOMT U3
OMEpTBEBUIMX  y4YaCTKOB NEPBUYHOM  KOpbl U  BTOpUYHOU (priosMbl.  DTH  JBEe  TKaHU
pas3aenstoTes nepuaepMamu, o0pasyeMbIMU HEOTHOKPATHO 3aKJIaIbIBAEMbIMH (peJIoreHaMH.

OcHoBHble TKaHu. Hanbonbmmii 00beM B pacCTeHMH 3aHUMAIOT OCHOBHbBIE TKAHU, 3alllUIICHHBIC
CHapy>kKM ITOKPOBHBIMM TKaHSMH M IPOHU3AHHBIE MPOBOIALIMMH, MEXAHMYECKUMU U JPYTUMHU
TkaHsMu. OOpasyroniye UX KXUBbIE KIETKH OTJIMYAIOTCS OOBIYHO MApeHXUMHBIM CTPOCHHUEM; HX
000J104YKa OOJIbILEH YacThIO TOHKAs, COCTOUT U3 IIEJUTIONIO3bI, HO HEPEAKO YTOJINACTCS M APEBECHEET.
Ouepranue KIETKM pa3JIM4Hbl, 4Yalle BCEro OKPYIJO-MHOroyroyibHble. OCHOBHasi TKaHb B
IIPOTHBOIOJIOXKHOCTh JIPYTMM OUYeHb OoraTta MEXKJIETOYHBIMH MPOCTpaHCTBaMU. Pazmepsl ux BecbMa
pa3HoOOOpa3Hbl, HaYyMHAs OT Y3KUX KAHAJIOB M KOHYAs KPYMHBIMU IMOJIOCTSIMH, BO MHOIO pa3
IIPEBBIIAIOIIMMH pa3Mepbl CaMUX KIIETOK.

BoigenrutenbHble TKaHu. B mporecce oOMeHa BeliecTB y pacTeHMi, MOMHUMO TPOJIYKTOB,
noTpeOIsieMbIX CaMUM pacTeHueM, o0pasyeTcs emie psJi OTOPOCOB MM MOOOYHBIX MPOAYKTOB, IS
MUTaHUSl PAcCTeHUs HE HUMEIOIIMX HHMKAKOTO 3HAYeHHUs; OHU MOTYT OBITh OTHECEHbl B TPYMILY


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%D1%8F_%D1%82%D0%BA%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5_%D1%82%D0%BA%D0%B0%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B3_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D1%8D%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
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BbIlenienuii. K 3Toil rpymnme nmpuHamiexar HEeKOTOpPBhIE KUCIOTHI M MUHEpPAIbHBIC COJH, d(PHUpPHBIC
Maciia, CMOJIbl, aJIKaJIOUAbI, CIIU3H U Jp.

IIpoBoasimue TKanu. llepemenieHre NUTATEIbHBIX BEUIECTB, IIOMVIOMIEHHBIX M3 IIOYBBI U
CHUHTE3UPYEMBIX B PpACTEHHHU, MNPOMCXOJUT [0 BCEM XKHUBBIM KJIETKAM, a TaKkKe M0 KIEeTKaM
CHEIUATIM3UPOBAHHBIM; IIOCIEAHUE BXOAT B COCTAB IIPOBOSIINX TKAHEH.

CoOCTBEHHO MNPOBOASIINE 3JIEMEHTHl B TeEJE€ pAcTeHUsl TIPYNIHUPYIOTCS B KOMIUIEKCHI C
KJICTKaMH, BBITIOJIHSIOIIUME UHBIC (QYHKIMU (MEXaHUYECKYIO U 3alacarollyio). B COBOKYMHOCTH OHU
HEepeaKO 00pa3yroT MPOBOJAIINE ITYYKH, IPOHU3BIBAIOLIUE TEJIO PACTEHUS B Pa3HbIX HAlpPaBJIECHUSAX U
o0ecreYnBaONIUe HAMPABICHHYIO Nepeaavyy MUTATENbHBIX BEIIECTB M MEXaHWYECKYI0 MPOYHOCTDH
OpraHoB.

[lyukn cocrosaT u3 nyba (haosMbl) U apeBecuHbl (KCwiieMbl). Takue My4YKHd Ha3bIBAIOTCS
CJIO’KHBIMU. Peske hopMUpYIOTCS IPOCTHIE MYYKH, COCTOSIINE WIIN TOJABKO U3 (PII03MBI, WIIN TOJIBKO U3
KcneMsl. [Tydku MoryT OBITH OTKPBITBIMU, €CJIM B HUX UMeeTcsl KamOuii, Girarogapsi paboTe KOTOporo
IIyYKU Pa3pacTaioTCs U yBEIMUMBAIOTCS. B 3akpbIThIX Myukax kamOus HeT. CII0KHBIE TyYKU C yYETOM
B3aMMHOTO PACHOJIOXKEHUS (PIIOOMBI U KCHIIEMBI MMOJIPA3ACISIOT Ha OOKOOOYHBIE (KOJUTaTepabHEIE),
Koraa (hJ1o3Ma M KCHJIeMa pacioararoTcs psaaoM, 00k o 00K; ABaXapl 00KOOOUYHBIC (OUIaTepalIbHbBIC),
KOTJa K KCHJIEME C JBYX CTOPOH MpPHUMBIKaeT (yiodMa; KOHIICHTPHUECKHE, Koraa (rodMa OKpyKeHa
KCWJIEMOM WM KcuieMa OKpy)KeHa (I05MOM; paJualibHble, KOTrJa MO KpPyry JIy4d KCHJIEMbI
gyepenyroTcs ¢ dydamu (rosmsl. [locaennuii TUI Imydka XapakTepeH Uil KOPHEH MpH NEPBUYHOM UX
CTPOEHUHU.

HpeBecuHa, wiM KCWieMa — CIOXHas TKaHb, TJ€, MOMHUMO COOCTBEHHO MPOBOJIAIINX
3JIEMEHTOB (Tpaxeuj U COCYJIOB), UMEIOTCS KJIETKH, BBIIOJHSIIOIINE MEXaHHYECKYI0 U 3alacarollyro
¢yHkuuu. Tpaxeuabl — 3TO MEpTBBIE, BBITSHYThIC, HEPEIKO Ha KOHIAX HECKOJBKO 3a0CTPEHHbIE
KJIETKH, pacrioyiararoiiyecs Tak, YTO KOHEL OJHOM KIIETKHM 3aXOAMUT 3a JpYryro kietky. OO0osouku
TpaxeuJl yTOJIIAI0TCS U OJPEBECHEBAIOT. XapaKTep YTOJICHNUS MOKET ObITh pa3inyHblif. Bropuunas
000JI04Ka HAaKJIaJbIBA€TCAd Ha TEPBUYHYIO B BHUJE OTIEIbHBIX KoJel (KOJbYaTble Tpaxeuibl) WU
cnvpanu (crupaibHble Tpaxeuabl). boyiee TecHOe pacnoyiokeHHe KOJell MM OTAEIbHBIX BHUTOK
CHOMpaTM ¥ BO3HUKHOBEHHUS BEPTHKAIbHBIX IIEPEMBIYEK MEXAYy HHUMU MOXET MPUBECTH K
(GOpMHPOBAHHIO JIECTHUYHBIX M CETYATBIX TpaxeuJ. Y TMOCIEAHMX, B OTIMYME OT KOJbYATBHIX U
CIUPAJIbHBIX, YBEIHMUYNBAETCS MEXaHUYECKasi IPOYHOCTh KIETOYHBIX CTEHOK.

Mexanuyeckne TKaHH — 3TO TKAaHU C SIPKO BBIPAXKEHHOH OonopHOM ¢yHkuueil. OHu 00pa3yoT
CKeJIeT pacTeHus. TKaHU 3TU HEOIMHAKOBBIE, T03TOMY Pa3IMYal0T KOJIEHXUMY U CKIEPEHXUMY.
Konnenxuma 3TO TUNMYHAs ONOpHAas TKaHb PACTyIIMX OpPraHoB, MO0 KIETKU OSTOW TKaHU
Ha4YMHAIOT U PepeHpoBaTLCS OYEHb paHO, U Oi1aroapsi COXpaHEHUIO CIIOCOOHOCTH K PACTSXKEHUIO
OHHU HE MpPENATCTBYIOT POCTYy OpraHa B LIeJIOM, oOecreuuBasi Ipu 3TOM €ro npoyHocts. Komnenxuma
XapakTepHa JiJIsl Ha/I3eMHBIX OPraHOB M pa3MeliaeTcs 1no nepudepun Kopbl cTedis, o Kparo JIMCTOBON
TUTACTUHKH U B 00JIaCTH PACIIONIOKEHUS TIaBHOM JKMIIKH JucTa. KIIeTKH KOJIEHXUMBI )KUBBIE, HEPEIKO
CoJIeprKaT XJIOPOILIACTHI. OHU HECKOJIBKO BBITSHYTHI 110 OChIO OpraHa, a Ha MOMEPEeYHOM CEYEHUH
MHOT'OYTOJIbHBIE HJIM B OU€PTaHUU MPHUOIMIKAIOTCS K MPSIMOYTOJIbHUKY.

CxiiepeHXrMa MOXKeT ObITb 00pa3oBaHa BBITSHYTHIMHM KIJIETKaMU C 3a0CTPEHHBIMH KOHIIAMH
(ckJIepeHXUMHBIE BOJIOKHA) WK KieTkaMu. KoTopele nMeroT GoJiee WM MeHee OJMHAKOBBIE pa3Mephl
B pa3HBIX HampaBICHUIX (CKIepenabl, UM KaMEeHUCThIe KIeTKN). CKIepeHXUMHbIE BOJOKHa — 3TO
OOBIYHO  MEpTBBIE KJIETKH, C TOJCTOCTEHHOM, dare OJIpeBECHEBINEH  000JOYKOH, C
HEMHOTOUYHCJICHHBIMU MOpaMU. Y HEKOTOPBIX PacTeHUN (BUHOIpal, KHPKA30H) BOJOKHUCTAs KIETKa
HMEET NoIepeuHble neperopoaku. Ckinepeuabl, WIM KAMEHUCTBIE  KJIETKH, OYEHb IIHPOKO
MIPE/ICTaBJICHbl B Pa3HBIX YacTAX PACTEHUsS: B cTedlie, B KOXKYpe CEeMsiH, B CTEHKE OKOJIOIIJIOJHUKA, B
mucTbax. Kietkn oObIYHO MepTBbIE, TOJCTOCTEHHBIE, C OJIPEBECHEBIIEH 000JIOUKOHM, MPOHU3AHHON
MHOTOYHCIICHHBIMU TTOPAMH.
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4. AnocTpaTUBHBINA  MaTepuaJ: HOyTOYK, MyJIbTUMEIUITHBIN TPOEKTOP, SKPaH.

5. Jluteparypa:

OcHoBHas:

1. boranuka: okynbik / b. K. Maxaros [k.0.]. - AnMatsl :OBepo, 2014. - 424 Ger.

2. Boranuka: okynsik / b. K. MaxartoB [k. 0.]. - [LIsimkent :b. k., 2013. - 424 Ger

3. Aiinap6aesa, JI. K. Pactutenbnbie pecypesl Kazaxcrana u ux paimoHaaIbHOE MCIOIb30BaHUE:

yuebHoe nocobue. - 2-¢ u3a. - Kaparanma: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p

5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JlonobHUTeIbHAS:

1. Amnunpiukuaa, A. M. boranuka: pykoBOACTBO 1O yueOHOU MPAKTHKE. - 2-€ U3I., UCIIP. U JOIL. ;
Pek. YueOHo-meroand. 00be. mo mea. apmarl. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c.
: WAL

2. bBoranuka. PykoBoACTBO K IMPaKTUYECKUM 3aHATHAM: yaeOHoe nocooue /mox pex. E. 1.
bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTHIX pacTeHU basHayIbCKOro HaMOHAIBHOTO mapka [ Tekcr] :
pyxoBojactBo / A. H. KynpusiHos [u ap.] ; otB. pea. A. JI. 96ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE PecypcehI:

1. 3aituukosa, C. I'. botanuka [DnekTpoHHbIN pecypc]|:0KyIbIK / Ka3akTia. aya. M. b. Baiiranuesa.
- DneKkTpoH. TekcToBbie AaH. ( 143M0). - M. : I'DOTAP - Meaua, 2017. - a1. ont. auck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTHICCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mox pen. E. U. bapabanoBa. - D1ekTpoH. TekcToBble naH. ( 48.8M0). - M. : IDOTAP - Menaua,
2017. - 5. ont. quck (CD-ROM).

3. 3aituukosa, C. I'. bBoranuka [ 91eKTpoHHBIN pecypc]: oKyJbIK / Ka3akTia. aya. M. b. baiiranuesa.
- OnekTpoH. TekcToBbie AaH. (143M0). - M. :I'D0TAP - Menaua, 2016. - 304 0.

4. boranuka.Mimankynosa C.K., [llanabaes K.W., Aman6:xxoBa/l.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. Maxaros b.K,, I1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aeBa XK.C., Kanumaena K. A.
boranuka: Okyisik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jemuna, M. 1. boranuka (opraHorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe mocodue / M.
N. emuna, A. B. Conosres, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. TlaBnoma, M. E. boranuka : KOHCHEKT JeKIui. Ydyeonoe mocoodue / M. E. IlaBoBa. — MockBa :
Poccuiickuit ynuBepcuter Apy»x0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

. KoHTpoOJ/IbHBIE BONIPOCHI (00pATHOM CBSI3H):

. PacturenbHast TKaHb U €r0 BUJIBI

. YKazaTh QyHKIHUIO 00pa30BaTEeIbHBIX MEPUCTEM.

. Mepucrema BiMoIIas Ha pOCT PACTEHUH B BBICOTY, B JUIMHY, B TOJILUHY
. THIIBI IOKPOBHOW TKaHM.

W= O

JIEKIIUS Ne3
1. Tema: BereratuBHble Opranbl: KOPEHb
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2. Heanb: M3yunTh CTpOEHUE MPOPOCTKOB OJHOMOJBHBIX W ABYJIOJBHBIX PACTCHH, KOPHEBYIO
CUCTEMY, OCHOBHBIE 3aKOHOMEPHOCTH B CTPOEHHH BEreTaTUBHBIX OpraHoB. M3y4uuth mopdoioruto,
aHATOMMIO U (PU3UOJIOTHIO KOpHs. HayunThcs MPUMEHATH TEOPETUUECKNE 3HAHUS Ha MTPAKTHKE.

3. Te3ucol JEeKINHU:

Mopdonorust, aHaTOMHsI U PUIUOTOTHS KOPHS.

Tunbl KOPHEBBIX CUCTEM.

Tunel kopHeH

Bunousmenenne KopHeH.

KOPEHD — 310 OCeBOH BEreTaTuBHbIN opraH pacrteHus. KOpHUM 3aKkperuisitoT pacTeHus B IOYBE,
o0ecreunBalOT BCAachlBaHWE U TIOCTYIUIEHWE B pPACTEHHWE BOJAbI M MHHEPAIbHBIX BEIIECTB,
HEOOXOJUMBIX ISl OCYIIECTBIICHHS HOPMAaJbHOH >KU3HENESTEIBHOCTH OpraHu3Ma. B HMX KIeTKax
MIPOUCXOJUT CUHTE3 Pa3HOOOPA3HBIX U KU3HEHHO BaXHBIX coeanHeHui. Kpome Toro, KopeHb MOKeT
CIIy’)KMTh XPAaHWIMILEM 3allacHbIX BEIIECTB, MCIOJIb3YEMBIX PACTEHHEM B OIPEICICHHBIE MEPHUOIbI
Berertaluuu. B HEKOTOpBIX Cilyyasx Ha KOPHSX 3aKIaJbIBAIOTCS MPUJIATOYHBIE MOYKH, U3 KOTOPBIX
Pa3BUBAIOTCS] HOBBIC HA[3¢MHBIE TIOOETH.

Kopenb umeer quuHapuyecKyto GopMy, K BEPXYIIKE BHITSHYT Ha KOHYC; Ha KOPHE HET JINCTHEB U
reHepaTUBHBIX OpraHoB. [Ipu mpopacTaHuM ceMEHM KOpPEHb IEpPBBIM NOSIBISETCA 3a MpeesiaMu
KOXypbl U pacTeT BepXywKkoi. Ha KOHUMKe KOpHS KJIETKM MHTEHCHBHO AEIUTCS. Bbllie 3T0il 30HbI
KJIETKH TOYTH IPEKpaIlaloT JeJeHrue, W Omaromaps Ooiee ATUTEIBHOMY POCTY 1O CPaBHEHHIO C
KJIETKaMH TEpPBOM 30HBI OHM CHJIBHO BBITSATHBAIOTCS W BaKyOJU3UPYIOTCA (30HA PACTSKEHHS).
3aKOHYMBIIME POCT KJIETKH BCTYMaOT B ¢a3y auddepeHunanym, B pe3ynbraTe 4ero GopMupyroTcs
IIOCTOSIHHBIE TKAaHU OpraHu3Ma. YUYacTOK KOpPHS, CIACAYIOIIMM 3a 30HOM pacTsHKEHUS, IMOIY4Yri
Ha3zBaHHWe 30HBI TubdepeHranuu KiIeTok. Ha ydacTke KOpHs BbIlIe YKa3aHHOW 30HBI MEpBUYHAS
muddepeHnanysg TKaHU YK€ 3aKOHYMJIACh. JTa 30Ha KOPHEBBIX BOJIOCKOB, WJIM 30HAa BCACHIBAHUS.
KopHeBble BOJIOCKH SBIIAIOTCS BBIPOCTAMH TOHCTOCTEHHBIX KIIETOK Hapy>KHOro cios. B 3oHe
nuddepeHIMalun 3T BBIPOCTHI TOJIBKO €Il[€ HAaYMHAIOT 00pa30BBIBATHCS M 3aTEM BBITATHBAIOTCS 10
0,5-1,0 cM. 30Ha KOPHEBBIX BOJIOCKOB y pa3HbIX paCTEHUI NMeeT HEOIMHAKOBYIO IPOTSHKEHHOCTh HO B
cpenHeM paBHa 2 — 3 cM. KopHeBble BOJIOCKH yBEJIWYMBAIOT BCACHIBAIOLIYIO MOBEPXHOCTh KOPHEH BO
MHOTO pa3. OHM IJIOTHO MPWJIMNAIOT K [MOYBEHHBIM YacTHIAM, T.K. HA X MOBEPXHOCTU 0Opa3yercs
CIM3UCTBIN cioil. Kopenb mornomaer u3 mo4yBbl BOAY, MUHEpalIbHbIE U HEKOTOPbHIE, CPABHUTEILHO
HU3KOMOJIKYJISIDHBIE, OpraHMYECKHE coeAuHeHns. [loryomenne BelECTB W3 BHEIIHEW Cpeabl
nu30uparensHO. JKrBOM OpraHu3M ycBauBaeT COEAMHEHNE, KOTOPhIe HEOOXOIMMBI /ISl OCYIIECTBICHUS
€ro0 HOPMAJIbHOW KM3HEAeATEIbHOCTU. KIIeTKM KOpHS, KpOME TOT0, BBIAEISAIOT BO BHEIIHIOK CpERy
BeuiecrBa. Koropble mpeBpamaloT  TPYIHOAOCTYIIHBIE [UIsl TOTJIOLIEHUS pPAacCTEHHEM COJIU B
aerkoycBoembie hopmbl (Harpumep, Caz (PO4)2).

4. UnalocTpaTMBHBIA MaTepHaJ. HOyTOYK, MyJIbTUMEINIHBIN MPOEKTOP, SKPaH.
5. JIuteparypa:
OcHoBHas:
1. boranuka: okynbsIK / b. K. Maxaros [k.0.]. - Anmatsl :9Bepo, 2014. - 424 Ger.
2. boranwuka: okynsik / b. K. Maxartos [x. 0.]. - [lIermkenT :b. k., 2013. - 424 Ger
3. Aiinap6aesa, JI. K. PactutensHbie pecypcbl Kazaxcrana u Mx paldoHalIbHOE UCTIOIb30BAHUE:!
yaeOHoe mocooue. - 2-¢ u3j. - Kaparanga: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero™ , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JdonmonbHUTEIbHAS:

Hwh e
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1. Anupnukuna, A. M. boranuka: pyKoBOJACTBO MO y4eOHOW MPAKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ;
Pek. Yuebno-mMeToany. 00be. mo mea. papmair. oopas. By3oB Poccun. - M. : MUA, 2013. -
136 c. : mi.

2. boranuka. PykoBOJICTBO K MPaKTUYECKUM 3aHATUAM: yueOHOe nocobue /mox pen. E. U.
Bapabanosa. - M. : IDOTAP - Menua, 2014. - 304 c.

3. Ompenenurens COCYIMCTHIX pacTeHUi bassHaybckoro HarmoHambpHOTO Napka [Teker] :
pykoBojctBo / A. H. Kynpusnos [u np.] ; oTB. pen. A. JI. D6emns. - HoBocubupcek : M3a-so CO
PAH, 2013.-216 c. : u.

DJIEKTPOHHBIE pecypcehl:

1. 3aituukosa, C. I'. boranuka [DnekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TeKCcToBbIe naH. ( 143M0). - M. : TDOTAP - Menaua, 2017. - a1. ont. auck (CD-
ROM).

2. BoraHuKka: pyKOBOJCTBO K MPAKTUYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. . bapaGanosa. - DnekTpoH. TekcToBble naH. ( 48.8M06). - M. : IDOTAP - Menua,
2017. - 5. onit. quck (CD-ROM).

3. 3aituukosa, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKybIK / Ka3akrTii. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 0.

4. boranuka.limankynoBa C.K., Illana6aes K.W., Aman6:xxoBa/l.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., Ilarcaes O.K., Oprsia6acapoBa K.K., Tokcan6aepa JK.C., Kagumaena X.A.
boranuka: Okynsik - OBepo Anmarsi, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jlemuna, M. 1. boranuka (opranorpadus u pa3sMHOXKEHHE pacTeHuil) : yuebHoe mocodbue / M. 1.
Hemuna, A. B. ConosbeB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIIEKT Jeknuii. YueoHoe nocodue / M. E. IlaBmoBa. — Mockaa :
Poccwuiickuit yauBepcurer apyx0sl Hapoo, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KouTpoJibHbIe BONPOchl (00paTHO CBSA3M):

1. Kakue opransl Ha3bpIBalOT BETETATUBHBIMU, a KAKUE — PEMPOAYKTUBHBIMU?

2. Yto Takoe KOpeHb, KAKOBBI €ro (PyHKIIAHN ?

3. Uro Takoe kopHeBas cuctema? Kakue ObIBAIOT THUIBI KOPHEBBIX CHCTEM MO MPOUCXOXKACHUIO U TIO
bopme?

4. 13 xakux 30H COCTOUT KopeHb? KakoBbl cTpoeHre U GyHKIIUN KaKI0oW U3 HUX? UTo mpencTaBiseT
c000¥1 KOPHEBOI BOJIOCOK?

JIEKIIUSA Ned

1. Tema: BereraTuBHbIE Opraisl: cre0enb, Mooer.
2. Heab: M3yunth CTpOECHHE MPOPOCTKOB OJHOMOJIBHBIX W JABYIOJBHBIX pPACTCHHH, MOOETOBYIO
CHCTEMY, OCHOBHBIE 3aKOHOMEPHOCTH B CTPOSHHHM BETETaTUBHBIX OpraHoB. M3yuuts Mopgonoruto,
AHATOMHIO U (U3UOJIOTHIO cTeOsl. HayunThes MpUMEHSITh TEOPETHUECKUE 3HAHUS Ha TPAKTHKE.
3. Te3ucel TeKuHUH:

1. Mopdomnorus, aHaToMusi ¥ GU3NOJIOTHS CTEOIIS.

2. llobGerosas cucrema.

3. Tumsl ctpoeHns cTeOIsL.

4. BuaousMeHeHHE TOOEroB

Cmebeno — 310 oceBas 4YacTh mnobOera. OH BBINONHIETCS ONOPHYIO (GYHKIUIO U

obecrieunBaloT Hanbojiee OIArONpPUSATHOE PACIIONIOKEHHE K MCTOUYHHUKY CBETa (POTOCHHTE3UPYIOIINX
OpPTaHOB — JINCTHEB; HA HEM PpACIOJIararoTcs TMOYKH W Pa3BUBAIOUINECS M3 HUX TMOOETH BETBIICHUS.
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Yepes crebenb OCYIIECTBIISCTCS CBSI3b MEKIY OpraHaMH BO3AYIIHOTO W MOYBEHHOTO IMHUTAHUS; 110
MPOBOSIIMM TKaHSAIM cTe0JIE K KOPHAM TIOCTYMAalOT MPOAYKTHl (OTOCHHTE3a, a OT KOpHEH K
HA/I36MHBIM YacCTsIM PAacTeHHsI 00ECIeYMBAETCsl MPUTOK BOJBI U PACTBOPCHHBIX B HEM NMHUTATEIBHBIX
BEIIECTB, MOTJIOIIEHHBIX W3 IOYBBI, M BELIECTB, CUHTE3UPYEMbIX B KOpHsX. Crtelenb sBiseTcCS
XpaHWJIUIIEM 3aracHbIX BemiecTB. Ha HeM MoryT o0pa3oBbIBaThCS MPHUIATOYHBIE KOPHH, YTO Ba)KHO
IIpY BET€TaTUBHOM Pa3MHOKEHUHU PACTEHUN moberaMmu.

Crebenb MOXET OBITh OKPYIJIBIM, TPEXI'PAaHHBIM, YETHIPEXI'PAaHHBIM, MHOTOIPAaHHBIM,
KppulaTbiM U T.J. Crebmu OBIBAIOT TJIaJKUMH, PEOPUCTHIMH, OMYLIEHHBIMU MPOCTHIMH HIIU
KEJIE3UCTBIMH BOJIOCKAMH MJIM TEMHU M JPYTUMHU OJHOBpEMEHHO. Bce yka3aHHbBIE MPH3HAKH CTEOIS
4acTo SIBJISIFOTCS OCTOSIHHBIMU JJIs1 JAHHOT'O BUJA PACTCHHS.

B mmmny crebenp pacter Onmaromapsi NENEHUI0 W POCTY KJIETOK TEPBHYHOM MEPUCTEMBI
(BepXyIlIEYHON U BCTaBOYHOI). IHTEHCMBHOCTh pOCTa pa3inyHa y pa3HbIX pacTeHuil. Hambomnbmmit
npupocT 3a cyTku (Ha 50-90 cm) oOHapyskeH y crebns 6amOyka. HeoamHakoBa mpoaoKUTEIEHOCTh
*u3HU crebneil. OHa ucuucisercss 2-3 HeNelnsIMH y HEKOTOpPhIX 3(heMepoB M COTHSIMH M Jaxe
TBICSTYAMH JIET Y IPEBECHBIX PACTCHUU.

4. Una1ocTpaTUBHBIA MaTepHaJi. HOYTOYK, MyJIbTUMEIUUHBIN MPOEKTOP, IKPaH.
5. Jlureparypa:
OcHoBHas:

6. boranuka: okynsik / b. K. Maxartos [k.0.]. - AnmaTtsl :DBepo, 2014. - 424 Ger.

7. boranwuka: okynslk / b. K. Maxartos [k. 0.]. - llIeimkenT :b. k., 2013. - 424 Ger

8. Aiinap6aesa, JI. K. Pactutensubie pecypcsl Kazaxcrana u ux palimoHaIBHOE UCTIOIb30BAHUE!
yaeOHoe rmocobue. - 2-¢ u3fl. - Kaparanga: AKH¥P, 2019. - 194 c.

9. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero™ , 2017. - 156 p

10. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JlonoJibHUTEeIbHAS:

1. Annpimikuza, A. M. boranuka: pyKoBOJCTBO 0 y4eOHOM MpakTUKe. - 2-¢ U3., UCTP. U JIOTI. ;
Pex. YueOHo-MeToiuu. 00be. mo Mea. gapmail. o6pa3. By30B Poccuu. - M. : MUA, 2013. - 136.c¢. :
uII.

2. boranuka. PykoBOJCTBO K MPaKTHYECKUM 3aHATUAM: ydeOHOe ocobue /mox pen. E. 1.
bapa6anoga. - M. : I'DOTAP - Menaua, 2014. - 304 c.

3. Ompenenurenb COCyIUCTHIX pacTeHUi basHaympckoro HapoHanpHOTo apka [ Teker] :
pykoBojictBo / A. H. Kynpusnos [u n1p.] ; oTB. pen. A. JI. D6ens. - HoBocubupcek : M3a-s8o CO PAH,
2013.- 216 c. : un.

JIEKTPOHHBIE pecypcehl:

1. 3aitumkona, C. I'. bBoranuka [31eKTpOoHHBIN pecypc|:0KyIbIK / Ka3akTiia. aya. M. b.
baiiranuesa. - DnekTpoH. TekcToBbie AaH. ( 143M6). - M. : [DOTAP - Meaua, 2017. - 571. ont.
auck (CD-ROM).

2. boraHuKa: pyKOBOJACTBO K MPAKTHYECKUM 3aHATUAM [ DIEKTPOHHBIHN pecypc] : yueOHoe
nocobue / oz pen. E. U. bapabanoga. - DnekTpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP -
Menwua, 2017. - 3. ont. auck (CD-ROM).

3. Baituukosa, C. I'. boranuka [ DJIeKTpOHHBIN pecypc]: OKyNIbIK / Ka3akTit. aya. M. b.
baiiranuesa. - DnekTpoH. TekcToBble AaH. (143M0). - M. :I'DOTAP - Menaua, 2016. - 304 ©.

4. boranuka.lmankynosa C.K., [llanabaes K.U., AmanGxoBaJl.M. , 2016 [Ib Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., [Tarcaes O.K., Opsin6acaposa K.K., Toxcan6aesa XK.C., Kagumaepa XK. A.
boranuka: Okyinbik - DBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read _book/808/
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6. Hemwuna, M. U. botanuka (opranorpadusi 1 pa3MHOKEHHE pacTeHul) : yueOHoe mocooue / M.
. Jlemuna, A. B. ConoBbseB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
7. IlasmoBa, M. E. boTanuka : KOHCIIEKT JieKImi. YueoHoe nocooue / M. E. ITaBnoBa. — MockBa
: Poccuiickuii yauBepcutet npyx0s1 Haponos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.
6. KoHTpoJIbHBIE BONIPOCHI (00paTHO CBAA3M):
1. Kakue opranbl Ha3bIBalOT BETETATUBHBIMU, a KAKUE — PEMPOAYKTUBHBIMH ?
2. Yo Takoe KOpeHb, KAKOBBI €ro (GyHKINHN ?
3. Uro takoe KopHeBasa cuctema? Kakue OBIBAIOT THUIBI KOPHEBBIX CUCTEM MO MPOUCXOXKACHUIO U TIO
dopme?
4. 13 xakux 30H cOCTOUT KopeHb? KakoBbl cTpoeHre u GyHKIIUH KaKI0W U3 HUX? YUTo mpencraBiseT
c000i KOPHEBOI BOIIOCOK?
5. [lepBuuHOE aHATOMHYECKOE CTPOCHHE CTEOISI.

JIEKLIUST Ne5
1. Tema: Mop@donoro-aHaTOMUYECKOE CTPOCHHE JINCTA
2. Heab: U3yuutb Mmopdornoruio u ¢usnonoruto jucra. HayunTbcs NpUMEHATh TEOpETHUECKUE
3HAaHUA Ha ITPAKTHUKE.
3. Te3uckl JeKINHU:

1. Amnaromust u MOPQOIOTHS JHCTA.
2. BepxHue, cpeHue, HIKHUE JTUCThS.
3. Cno’xHbI€ U IPOCTHIE JIUCThS.
4. BuaousmMeHeHHeE JHCTA.
Jlmer — 510  OOKOBOE oOOpazoBaHue Ha crebie. OH BbINONMHSAET (YHKIMH (OTOCHHTE3A,
TpaHCIHUpPAHU U ra3000MeHa.
OCHOBHBIE YacTH JHCTAa — JHUCTOBas IUIACTHUHKA, YepelloK, NPUJIUCTHUKA U OCHOBaHHE.

OcHOBaHMEM JIUCT MPUKPEIUISETCS K CTe0NI0. DTO YacTh JUCTA Y PA3HbIX PACTEHUM MOXET ObITh
pa3BuTa HEOAMHAKOBO. MHOTIa OCHOBaHME 3HAUUTENIBHO pa3pacTaercsi U oOpasyeTcs Biarajuiie.
Brnaranuiie npukppiBaeT M 3alUINaeT Na3yIIHYy0 MOYKY M YYacTOK CTe0Jisl B OCHOBAHUN MEXKI0Y3JIHNs,
YTO OCOOCHHO B@)XHO BO BpEeMs €ro BCTaBOYHOro pocrta. Yepemok oOecrneunBaeT Haubosee
OJaronpusITHOE pAacloJOXKEHUE IUIACTUHKM I0 OTHOLIEHHI0 K  COJIHEYHBIM Jy4yaMm, a TaKkKe
CIOCOOCTBYeT OcCialJIeHHI0 YAApoB MO JUCTY Kalenb JOX[I, rpana u T.4. Pasnuunyto QyHKIMIO
MOTYT BBITIOJIHATH NMPWIMCTHUKU. B MOUKe OHUM 3alMINAIOT IUIACTUHKY TOTO JKe JinucTa (Jinma, 6epesa)
WIN BECh 3a4aTOYHBIN MOOET B L1eIoM (KJIeBep, COUeBUYHHUK, pukyc). Ha B3pociom modere BO3MOKHO
UX 3HAUUTENIbHOE pa3pacTaHue, U OHM NPUHUMAIOT Ha ce0s LEeTUKOM WM YacTHUYHO (yHKUUU
IUTACTUHKHU. B HEKOTOPBIX CllyyasX MPUIMCTHUKH MPEBPALIAIOTCS B KOJIOYKH M 3alUINAIOT pACTEHUE
OT MOeAaHMsI )KUBOTHBIMHU. /[Ba MPMIIMCTHUKA OAHOTO JIUCTA IPU CPACTAHUU JIPYT C APYroM 00pa3yroT
pactpy0 — nonyto TpyOKy BOKpYT cTeOIs.

dopma JuCTbeB. 3eeHbIe JTUCThS Pa3HOOOpa3HbI O GopMe. ITO pasHOOOpa3nue ONPEeACISIeTCs
TEM, U4TO OTAEJbHBIC YACTH JHCTAa HEOJUHAKOBO PA3BUTHI HE TOJBKO Y pa3HBIX PACTEHHM, HO AaXe Yy
OJIHOTO U TOTO e BHa. JINCThs ¢ YepenIKoM Ha3bIBAIOT YEPEIIKOBBIMU. BO3MOXKHO OTCYTCTBHE Y HUX
Yepelka, 1 TOT/1a UX Ha3bIBAlOT CUITYHMHU.

JIuct Ha3bIBAIOT MPOCTHIM, €CJIM UMEETCS OJIHA TUIACTUHKA, U CIIOKHBIM, €CJIM Ha YepelIKe UMeeTcs
HECKOJIbKO  IUIACTHMHOK, HA3bIBAEMBIX B JTAHHOM CIIy4ae JHCTOYKaMHU. JIMCTOUKU CIOXKHOTO JIMCTa
UMEIOT 0cOObIe COUJICHEHHS ¢ OOIIMM YepelIKOM M HEPEIKO ONajaloT NOOAMHOYKE. Yale cloxHbIe
UMEIOT JBa-TpU U OoJbllle JUCTOYKOB. OHH MOTYT OBITH TPOWYATOCIOKHBIMU (KJIEBEp, KUCIHIA),
MaJIb4aTO-CJAOKHBIMUA  (JIFOTIMH, KallTaH), CJIO)KHBIMU HEMApHONEPUCTHIMU (psOMHA, UIMIIOBHUK),
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CJIO)KHBIMU TIAPHOIEPUCTHIMU (YMHA, TOpPOX). CIOXKHBIA JHCT MOXET ObITh U OJHOJIMCTOYKOBBIM.
Torna oH oTIMyaeTcs OT IPOCTOrO JIMCTA HATMYMEM 0COO0TO COUJICHEHUS MEKY IJITaBHBIM YEPELIKOM
1 YEPEIIKOM JIMCTOYKA.

Baxxuble npu3Haku B MOp(OJIOTHYECKON XapaKTepUCTHKe JaucTa — (opMa O4epTaHus IUIaCTUHKY,
€€ Kpasi, OCHOBaHUsl, BEPXYILKH, CTEIIEHb PACUJICHEHUS IUIACTUHKY M XapaKTep KUIKOBaHUS.

JIucropacnosoxenue. MecTo mNpHKpEIUIEHUs JHMcTa Ha cTebjie He Ciay4ailHO, a BIIOJHE
3aKOHOMEPHO, M ONIpEAEIseTCs OHO YK€ Ha KOHyCe HapacTaHus mooOera. 3ajJoXeHHE JIMCThEB Ha
BepXyLIKe 1nodera kak O60KOBbIX 00pa30BaHUil uAeT B BocxosiieM HampasieHuu. OT y3ia Ha crebie
MOKET OTXOIUTh OJWH JIUCT, B2 U OoJbiue. [Io 3TOMy COOTBETCTBEHHO PasziHYaOT OYepenHoe (HiIu
CIHMPAJIbHOE), CYNPOTUBHOE M MYTOBUYATOE JIMCTOPACIOIOKEHHE.

BHyTpeHHee cTpoeHHe JMCTOBOWM NUIACTHHKHM. [lnacTuHKa JMcTa CBEpXy U CHU3Y
MOKPBITa KOXHILIBI, WM 3MUAECpPMUCOM. HapykHble CTEHKH KJIETKH KOXKHIIbl, OCOOEHHO ¢ BepXHeH
CTOpPOHBI JIMCTA, B OONBIICH WJIM MEHBIICH Mepe YTOJIIEHbl M TPOMHUTAHBI >KUPOMOIOOHBIMH
BEIIECTBAMH — KyTHHOM U BOCKOM, KOTOpBIE, BHICTYIIAsl HA TOBEPXHOCTHU KJIETOK, 00pa3yroT KyTHKYIIY.
Bce 5T0 mpuBOIUT K COKPAILIEHUIO TIOTEPU BOIBI C MMOBEPXHOCTH JIUCTA. 3AIIUTHAS (DYHKIUS KOKHIIBI
YCWJIMBAETCS B PE3YJIbTAaTE PA3BUTHSI HA HEM BOJOCKOB.

Ha mopdonornyeckn BepxHeil CTOpOHE JIMCTA 1O/ KOXKHIIEH HaXOIATCS TOHKOCTCHHBIE KIIETKH C

xJioporiactaMu. B 3Tux kierkax ocyuiecTBisiercs mpouecc (pOTOCHHTE3a — CHHTE3 OpPraHMYecKoro
BEUIECTBA W3 YIJIEKUCJIOrO Ta3a W BOJAbl IpPU YYaCTMM  COJHEYHOM HHEpruM U Xjopoduiuia.
XA0pohuiT  HOMVIOMIAET COJIHEYHYIO JHEPruio. YTJIEKHCIbIH Tra3 IOCTYNaeT B JIUCThS U3
OKpY’KaloIIero MX BO3JlyXa 4Yepe3 YCTbUYHBIE IIEIM B KOXKHUIE, a TaKkKe HEpPEeIKO M Yepe3 BClo
IIOBEPXHOCTH IIJIACTUHKH, HO B rOpa3Zi0 MEHbIIMX KOJIM4YECTBaX. Booy U3 MOYBBI NOINIOMAIOT KOPHU, U
10 MIPOBOJIAIIMM TKAHIM OHA MOCTYIAET K XJIOPOPHIUIOHOCHBIM KJIETKaM JIUCTA.
Mesxty cOOCTBEHHO (DOTOCHHTE3UPYIOIIEH TKaHbIO, 110 (POpPME U PACTIONOKEHHUIO KJIETOK IMOTyYHBIIEH
Ha3BaHUE MAJIMUCAJHOM, WIM CTONOYAaTON, M HIDKHEH KOXMIEH JUCTa HaxoOITCs  PBIXJIO
pacmojoKeHHbIe KJIETKH, TOXKE COJAEp)Kalllue 3€JeHble IMIACTHAbI, HO B MEHbIIEM KOJIMYECTBE. DTO
KJIETKH TyO4aToil TkaHnu. C MOBEpXHOCTU 3TUX KJIETOK MPOUCXOIUT MCIIapEHUE BOJbI B MEKKIETHUKH,
a 3aTe€M HAKaIUIMBAIOIIMICS Map BBIXOAMUT HApPyKy Yepe3 YCTPUUHBIE IIENTU B KOoxkulle Jucta. OObIYHO
yCThUIIaMHM ObIBaeT IMPOHM3aHA KOXHIA Ha MOP(OJIOTHYECKH HMXKHEH CTOPOHE IIACTUHKH, XOTS
BO3MOXXHO OOpa3oBaHHe YCTbHII M Ha BEpXHEH CTOpoHE jMcTa. Eciu pacTeHue HCHbITHIBAET
HEJOCTaTOK B BOJE, TO YCTPUYHBIE KIETKM CMBIKAIOTCS M 3aKpbIBAIOT Ieidb. CMBIKAHUIO KIJIETOK
[peIUIeCTBYeT TOHMKEHHE B HUX Typ TOpHOro JamieHus. Ilpu 3akpeITBIX yCThUIAX THap
3aJIEpPKUBAETCS B MEXKJIETHUKAX, U IPU HACBIIIEHUHM MEXKKJIETHOIO MPOCTPAHCTBA MIapOM HACTYIaeT
paBHOBECHE MEXITy ABYMs (hazamu BOABI — JKUIKOM B KJIE€TKaxX M NapooOpa3sHOW B MEKKIETHUKAX.
ITponiecc ucmapeHus BoAbI mpekpariaercs. TakuM o0pa3oM, TpaHCHUpALUS CKIAABIBACTCS U3 ABYX
3TanoB — MCHAPEHHUs BOAbI C MOBEPXHOCTU KIJIETOK MSIKOTH JIMCTA B MEXKJIETHUKHU U MOCIEIYIOIIEro
BBIXO/Ia IIapa uepe3 ILuenb ycTbUla. Takas TpaHcnMpanus Has3blBaeTcsl ycTpuuHou. HecpaBHEHHO
MEHBIINI MPOIEHT BOJIbI HCIAPSETCS HEMOCPEACTBEHHO C MOBEPXHOCTU JIUCTA Yepe3 KOXKUIY. DTOT
TUI TPAHCIIUPALMH TOJIyYMJI Ha3BaHUE KyTHKYJspHOH. CTonbuaras u ry0varasi TKaHM JIMCTa BMECTE
COCTABJISIOT ME30UILT — CPEIUHHYIO TKaHb JIUCTA.

Bo Bcex HampaBieHUSAX IUIACTUHKY HPOHM3BIBAIOT JKUJIKUM — OINOpPHBIE (MEXaHUYeCKHue) W
MPOBOASIINE TKaHU, cOOpaHHBIE B My4ykd. YacTo B IIEHTpe MIIACTUHKU MPOXOAMT IJIaBHAs SKUIIKA,
COCTOsIIass MHOTAA U3 HECKOJIBKHUX MapajuleidbHO UAYIIMX ITyYKOB; OT HEE OTXOIAT OOKOBBIE JKUJIKH,
naroniye Bce 6osee u 6ojiee TOHKHE OTBETBIICHUS.

4. AnocTpaTUBHBINA  MaTepuaJ: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.
5. Jlureparypa:

OcHoBHasn:

boranuka: okynbik / b. K. Maxaros [k.0.]. - AnmMatsr :9Bepo, 2014. - 424 Ger.
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2. boranuka: okynbeik / b. K. MaxatoB [xk. 0.]. - [IIemvkenT :b. k., 2013. - 424 Get
3. Aiinap6aeBa, /. K. Pactutenbnspie pecypcsl Kazaxcrana u ux panimoHajabHOE UCIIOIb30BaHKE:
ydebHoe nocobue. - 2-¢ u3a. - Kaparanmga: AKHYP, 2019. - 194 c.

4.  Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.

Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p

5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JlonoJbHUTEIbHAS

1. Anneimkuna, A. M. boraHuka: pyKoBOJICTBO 110 Y4EOHOM MPAKTHKE. - 2-€ U3, UCTIP. U JOIL. ;
Pek. YueOHo-meroanu. o0ben. mo mea. hapmail. oopas. By30B Poccun. - M. : MUA, 2013. - 136
C.: W

2. boranmka. PyKoBOACTBO K IMPAKTUYECKUM 3aHATHAM: yaeOHOe nocooue /mof pex. E. U.
bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYUCTHIX pacTeHUN basHayIbCKOro HaIMOHAIBHOTO mapka [ Tekcr] :
pyxoBoactBo / A. H. Kympusinos [u ap.] ; otB. pea. A. JI. 96ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : un.

JIeKTPOHHBIE Pecypcehl:

1. 3aitumkosa, C. I'. boranuka [DekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. Baiiranuesa. -
DnexTpoH. TekcToBbie aaH. ( 143M0). - M. : I'DOTAP - Menua, 2017. - a1. onT. nuck (CD-
ROM).

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. . bapaGanoBa. - D1ekTpoH. TekcToBbie naH. ( 48.8M0). - M. : IDOTAP - Menua,
2017. - 5. onit. guck (CD-ROM).

3. 3aitumkosa, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKyIbIK / Ka3akrTia. aya. M. b. Baiiranuesa. -
DnekTpoH. TeKcToBbIe naH. (143M0). - M. :I'D0TAP - Menua, 2016. - 304 6.

4. boranuka.Mimankynosa C.K., [llanabaes K.U., Aman6:xxoBa/l.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K,, I1atcaes ©.K., Opsin6acapoBa K.K., Tokcan6aesa XK.C., Kanumaena K. A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jemuna, M. 1. boranuka (opraHorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe nmocodue / M. U.
Hemuna, A. B. ConopbeB, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCHEKT jekiuid. Yuyeonoe rmocodue / M. E. IlaBmoBa. — MockBa :
Poccuiickuit yauBepcuter Apy»xk0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIe BONIPOCHI (00paTHON CBS3M):

1.Mopdosnorus nucta

2.AHaTOoMHS TUCTA

3.)KunkoBanue mcra

4. Bunsl nucra

5.Crpoenue nucrta

JIEKLIUST Ne6
1. Tema: ['eHepaTHBHBIC OpPraHbl PACTEHUS: IIBETOK, IO, CEMSI.
2. Heap: M3yunth 0COOEHHOCTH CTpPOCHHE LBETKA, (hOpMYJy IIBETKA M AMArPaMMBbI, BUIBI COIBETHS,
OIIBUICHHUS, OIUIOATBOPEHUSA. YMETh pa3ndarh BHJbI IJI0JIa U CEMEHA. YMETh IMPUMEHATh 3HAHUA Ha
MIPaKTHKE.
3. Te3ucol 1eKUHH:
1. Crpoenue nBerka.
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@opMyna 1 [uarpaMma LBETKA.
Kinaccudukanmii conpeTnid.
Omnbuienne. OII010TBOPEHUE.
Knaccugukanus nio1oB U CeMsH.

OTtzaen MOKPBITOCEMEHHBIE — CaMble BbICOKOOPTaHNW30BAaHHBIE PACTEHUS, TOCIOJACTBYIOIINE B
HACTOAILEE BpeMs B PACTUTEIBHOM IIOKPOBE 3€MHOr0, I1apa M HacuuTeiBarommue okoso 300 Teic.
BuI0B. boratoe pasHooOpasue MOKPHITOCEMEHHBIX OOBICHAET MX BBICOKYIO MPUCIOCOOISEMOCTh K
pa3sHOOOpa3HBIM YCIOBUSIM CPE/IbL.

[[BeTOK — 5TO HEBETBALLMICSH MOOEr ¢ OTrPaHUYEHHBIM POCTOM, HA KOTOPOM pPa3BHUBAIOTCS
opransl criopoHoieHus. O0pasyromuecs: Copsl POPACTAOT 37eCh K€, HE MOKUJasl criopaHrues. B
I[BETKE € OCYILLECTBIISIETCS U [TOJIOBOM MPOLIECC — CIUSHUE TaMeT.

VY 1BeTKa pa3iauyarT €ro OCEBYI0 YacTh, LIBETOJOXE W OOKOBBIC BHIPOCTHI — YAIIEIMCTHKHU,
BbIIIIE MX — JIETIECTKH, Jaj€€ — THIUMHKHU U IUIOJOJIMCTUKU (MU IJIOJIOJUCTHUK), 00pa3ylouiue OJuH
(mpu cpacTaHuUM) WIM HECKOJBKO MecTUKOB. IIpy Hamuuumu B LBETKE OJHOrO IUIOAOJIMCTHKA
pa3BuBaeTCs M OJMH IECTUK.YalleJNCTUKU  COCTaBJSIOT YalleyKy LIBETKA; JENECTKH — €ro
BeHUMK.Yameuka 1 BeHYMK 00pa3yroT OKOJOLBETHUK. COBOKYIHOCTh TBIYMHOK B I[BETKE Ha3bIBAIOT
aH/IPOLIEEM; COBOKYITHOCTD IIJIOJOJUCTUKOB — TMHELeeM. ThlYMHKA COCTOUT M3 THIYMHOYHOW HUTU U
[IBIJIbHUKA, IBE TOJIOBUHKU KOTOPOTO COEIMHEHBI CBI3HUKOM; IECTUK COCTOUT U3 3aBSA3M, CTOJIOMKA U
pPBUIBLA; B CIIyyae HEOPa3BUTHUS CTOJIOMKA PBUIbIE HAa3bIBAIOT CUASTYUM (MaK).

IInoowl — opran, pa3BUBILIMNCA U3 LIBETKA U CIY’KALIUK JUIS 3alUTHI U PacIPOCTPAHECHUS CEMSIH.
B crenke mioja, KOTOPYIO Ha3bIBalOT OKOJIOIUIOAHUKOM, IPUHATO BBLIEISATH HAPYKHYIO, CPEAUHHYIO
Y BHYTPEHHIOIO YacTH. Y OJHMX IUIOIOB 3TH YacCTH Pa3jIMYUMBbI YETKO, HAPUMED Y IUIOAOB CAUGDL, Y
IPYTUX CTEHKAa IUIOJA IPAKTHUYECKH IPEACTABIAETCS ONHOPOJHOM — y IIOJA JewyuHbl.yY OJHUX
pPacTeHMH TUIO/BI MOCIIE TMOJHOTO CO3PEBAHUS CyXHE M OKOJIOIUIOHUK MX IJIEHYAThIM, KOXKUCTBIN Win
JepEeBSHUCTBIM; y JAPYrMX OHM COyHble. BHyTpum oIHHX IUI040B 0OOpa3yeTcs MHOTO CeMsH
(MHOrOCEMsIHHBIE TUIOABI Maka, ropoxa, apOy3a); Ipyrue IJIoJbl SBJISIOTCS OJHOCEMSHHBIMM (JIMIIA,
ny0, (UMHHUK), CyxXHe€ MHOIOCEMsIHHblE IUIOJBI IOCJE CO3PEBaHMUs BCKPBIBAIOTCSA, MOO XapakTep
pacmpoCTpaHEeHUs CEMSIH 3]1€Ch UHOI.

Cemsl - BBICOKOCIELIMAIM3UPOBAHHBIA OpraH pa3MHOKEHUS PAaCTEHHH M PAcCENIEHUs HUX I10
3eMHOM mnoBepxHOocTH. OOpa3yercs ceMs W3 CEMSNOYKU (cemsi3auarka). Y MOKPBITOCEMEHHBIX
pacteHuil ero ¢GopMHUpOBaHHME HAET BHYTPU IUIOJIA, K CTEHKE KOTOPOTO OHO MPUKPEIICHO
ceMsIHOKKOM. Ha moBepXHOCTH ceMeHH, BBINIABLIETO U3 IUI0/1a, UMEETCS pyOUHK, ClIe] OT CEMSIHOXKKH.

C yueToM 3TUX 0COOEHHOCTE! pa3yinyaroT HECKOJIbKO TUIIOB CEMSH. YKakeM Ha HEKOTOPbIE U3
Hux. CeMsi MMeEeT KOXypy, JHAOCHEpPM U ABYCEMSJOJbHBIE (MOPKOBb, MakK, KJEIIEBMHA) WIU
OJTHOCEMs/I0JIbHBIE  (KOKOCOBas — majibMa, JIyK, HpHUC) 3apoAslll. Y CEMEHH €eCTh KOXypa H
IBYCEMSIONbHBIN ((pacomb, 1yO, MOICOTHEUYHNUK) WU OAHOCEMSIIOIBHBIN (4acTyXa, poro3) 3apobIIl.
B cemenu oOpasyeTcs mpen3apobllll, COXpaHsIeTCs YHI0CIIEPM, UMEETCsl KOXKypa (YMCTAK BECCHHMH,
XOXJIaTKa, JIAaHABIII MalCKUN, MalHUK JKBYJIHCTHBIN). CeMeHa OYeHb MEIKHE U COCTOAT U3 KOXKYPHI
npea3apoblia (MeTpoB KPecT, rpyIlaHKa, JIIo0Ka JBYIUCTHAs, ATPHIIIHUK). B ceMeHax mox Koxypoi
UMeEeTCsl TMEepHuclepM, SHAOCHEPM M JABYCEMSAIOJbHBIM (YepHBIH Mepel) WM OAHOCEMSAOIbHBIN
(uMOMpB) 3aponblll. Y CEeMEHU eCTh KOXypa, NMepHCIepM, ABYCEMsIONbHBINA (TBO3AMKa, padiesus)
WJTU OJTHOCEMSITONIbHBIN (KaHHA) 3apObIII.

4. AniocTpaTUBHBIA MaTepuas: HOyTOYK, MyJIbTUMEIUIHBII TPOEKTOP, SKPaH.

5. JIureparypa:

OcHoBHasn:

1. boranuka: okyneik / b. K. Maxaros [k.0.]. - AnMatsl :OBepo, 2014. - 424 Ger.
2. boranwuka: okynsik / b. K. Maxartos [k. 0.]. - [lleimkenT :b. k., 2013. - 424 Ger

SARE A
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3. Aiinap6aesa, JI. K. Pactutensubie pecypcsl Kazaxcrana u Mx palidoHaIbHOE UCTIOIb30BAHUE!
ydyeOHoe nocobue. - 2-¢ u3 . - Kaparanna: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero” , 2017. - 156 p

5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JlonoabHUTENbHASL:

1. AnusimmkuHa, A. M. boranuka: pyKoBOJCTBO 10 y4eOHO MpaKkTHKe. - 2-€ U3, UCTIP. U JOIL. ;
Pek. YueOHo-MeTouy. 00bea. 1o mea. papmair. oo6pas. By3oB Poccun. - M. : MUA, 2013. - 136 ¢. :
WL

2. boranuka. PykoBOACTBO K MPakTUYECKUM 3aHIATHSIM: yueOHOoe rmocodue /mox pex. E. U.
bapa6anosa. - M. : I'D0TAP - Menua, 2014. - 304 c.

3. Ompenenurens COCyIUCTHIX pacTeHUN basHaynbCKOro HallMoHaIbHOTO napka [Teker] :
pykxoBojcTBo / A. H. Kynpusiaos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : U3n-8o CO PAH,
2013.-216c. : un.

DJIeKTPOHHBbIE Pecypehbl:

1. 3aituukosa, C. I'. boranuka [DnekTpoHHbIN pecypc]|:0KyIbIK / Ka3akria. aya. M. b. Baiiranuesa.
- DneKkTpoH. TekcToBbie AaH. ( 143M0). - M. : I'DOTAP - Meaua, 2017. - a1. ont. guck (CD-
ROM).

2. BoraHuka: pyKOBOJICTBO K MPAKTUYCCKUM 3aHSATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ nmox pen. E. U. bapabanosa. - D1ekTpoH. TekcToBble 1aH. ( 48.8M0). - M. : [DOTAP - Meaua,
2017. - 571. onit. tuck (CD-ROM).

3. 3Baitumkona, C. I'. boranuka [nekTpoHHBIN pecypc|: OKyIbIK / Ka3akTil. ayd. M. b. baiiranuesa.
- DnekTpoH. TekcToBble AaH. (143M0). - M. :I'DOTAP - Menaua, 2016. - 304 6.

4. boranuka.lMmankynosa C.K., [llanadaes K.W., Aman6xxoBa/l[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. Maxaros b.K., IlatcaeB O.K., Opsinbacaposa K.K., Tokcan6aesa XK.C., Kagumaena X.A.
Boranuka: Okyisik - IBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jlemuna, M. 1. boranuka (opranorpadus U pa3MHOXEHHE PaCTeHHI) : yueOHOe mocobue / M.
WU. Jlemuna, A. B. ConoBseB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIIEKT Jeknuii. YueOoHoe nocodue / M. E. IlaBnoBa. — Mockaa :
Poccwuiickuit yauBepcurer apyx0sr Hapomos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KontpoJibHbIe BONPOchl (00paTHOI CBSA3M):

1. Otaen nokpeIToceMeHHBIX. [IporpeccuBHbBIE OTINYNS BETETATUBHBIX U TEHEPATHUBHBIX OPTaHOB

2. TakCOHOMHYECKHE TPYIIITHI IIBETOYHBIX pacTeHUH. OTIIHUUSA MKy OTHOJIOIBHBIX U IBYAOIBHBIX
pacTeHumu.

3. [IpuMeHeHne OCHOBHBIX ITPEACTABUTENEH

4. Ilnox v ero BUbI

5. CeMeHa M €ro BUOBI

JIEKIUSA Ne7
1. Tema: Husmme pactenus
2. Heap: M3yuuTh CTpOCHUE U Pa3MHOKEHUE, OTIMYUTEIbHBIE CTOPOHBI MEKIY BHJIAMH BOAOpPOCIIEH
U OakTepuH, OCHOBHBIC 3aKOHOMEPHOCTH B pa3BUTHH, IMOMOYh OOydaromuiaM B 3aKperUIeHUH
HABBIKOB O MPAKTHUYECKOM HCTIOJIb30BAHUH MMOTYYCHHBIX 3HAHHUM.
3. Te3ucsl JeKuMU:
1. bakrepun
2. Ornensl: XXenro-3enensie, bypeie u 3eneHbIe BOIOPOCIIH.
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3. CrpoeHue KJIETOK BEreTaTUBHOTO U IIJIOJ0BOTO TEJa, CIIOCOOBI pa3MHOXKEHHUS.

4. 3HayeHHe B MEIUIMHE, B IPUPOE U B hapMaIluu.

bakTtepunm — camas ApeBHsA TpyIla OPraHU3MOB M3 HbIHE CyllecTByromMXx Ha 3emie. Ilepseie
OaKkTepuu MOSBUIUCH, BEPOATHO, Oojee 3,5 MIIp. JIeT Ha3al U Ha MPOTSHKEHUH MOYTH MUJUIMAPAA JIET
ObUIM eIMHCTBEHHBIMU >KMBBIMU CYLIECTBaMHU Ha Hamel ranere. [1ockonbKy 3TO ObLIM IEpBbIC
MPEJICTABUTEIN JKUBOM MPUPOJBI, HUX TeEJIO0 HUMENO MPUMHUTUBHOE cTpoeHue. bakrepun —
MHOTOYHCIICHHbIE M pa3HooOpasHble opraHu3mbl. Knerka Oakrtepun onxera 0co0OW IUIOTHOM
000JI0UKON — KJIETOYHON CTEHKOM, KOTOpasl BBIMNOJHSET 3aIMUTHYIO M OMOPHYIO (DYHKIUH, a TAKKe
npugaét OakTepuu MOCTOSHHYIO, XapakTepHylo i He€ ¢opmy. Kierounas crenka Oaktepuu
HAaNlOMHMHAET 000JIOUKY pacTUTENbHOM KieTku. OHa MpoHUIaeMa: yepe3 Heé MUTaTeNbHbIe BEelIeCTBa
CBOOOJTHO MPOXOJST B KJIETKY, a MPOAYKTHl OOMEHA BEIIECTB BRIXOIAT B OKPYKAIOMIYIO cpeay. HacTto
MOBEPX KJIETOYHOM CTEHKHU y OaKTepuil BhIpabaThIBACTCS HOMOIHUTEIbHBIN 3alIUTHBINA CIIOU CITU3U —
karcyna. TosdmuHa Kancysibsl MOKET BO MHOTO pa3 IpPEBBIIIATH JUAMETP CAaMOM KJIETKH, HO MOXET
ObITh W oOueHb HeOosblIoi. Kamcynma — He oOs3arenpHas 4YacTh KIETKH, OHA oOpasyercs B
3aBHCUMOCTH OT YCJOBHH, B KOTOpble momanaroT Oakrtepun. OHa mpenoxpaHseT OakTepuro OT
BBICHIXaHMSI.

Ha noBepXHOCTH HEKOTOPBIX OaKTEpUl UMEIOTCS JJIMHHBIE KIYTHUKHU (OUH, 1BA WJIK MHOTO) WU
KOPOTKHE TOHKHE BOPCUHKU. J[JIHA )KTYTHKOB MOKET BO MHOTO pa3 MPEBBINIATh Pa3METHI Tea
6akrepun. C TOMOIIBIO KT'YTHKOB U BOPCHHOK OaKTEPHH MEPEABUTAIOTCSL.

Bogopocnun  o0beauMHAIOT  OONBLIYIO TPYIIYy HHU3MIMX PACTEHUH, XapaKTepU3YIOUIUXCS
00s13aTeNbHBIM HAJIMYMEM XJIOpO(dHUIiIa, a TAKKE APYTUX MUTMEHTOB, CIIOCOOHBIX BCIIEICTBHE 3TOTO K
(bOTOCHHTE3Y U KUBYIIUX MPEUMYIIECTBEHHO B BOJIE. BereratuBHOEe Ten0 BOJOpOCIEH MOKET
UMETh  pPa3MYHyI0  OpraHu3aluio. PaznuualoT  HECKOJbKO  CTymeHed  Mopdosorunyeckoi
mupdepeHIMalud  TajuloMa, OTPAXKAIOIIMX OCHOBHBIE JTalbl  3BOJIOLUUU  MOP(OIOrHYECKON
cTpykTypsbl. Ilpocreiiias opraHusanus y BoIOpociel mpejacTaBieHa aMeOOMIHON CTPYKTypoil. DTo
OJIHOKJIETOYHbIE OpTraHU3MBl, JIUIIIEHHbIE TBEPIOM KJIETOYHOU 000JI0UKH M CIIOCOOHBIE MEPEBUTaThCs
Kak ameObl, BBIITyCKas MCEBIOMOAMM Pa3HOU (opMbl. AMEOOUIHYIO CTPYKTYpy HMEIOT HEMHOTHe
BOJIOPOCIH, HANpUMEpP OTAEIbHBbIE MPEACTABUTENN MUPOPUTOBBIX, 30JOTUCTBIX U MKEITO-3EJEHBIX
BOJIOPOCIIEM.

MomnazHast CTpyKTypa XapakTepHa JUIsl OJJHOKJIETOUYHBIX OPraHU3MOB, HO BCerja CHa0XEHHbIX
KTYTHKAaMHU U MOJIBUXKHBIX B BEreTaTUBHOM cocTosiHuU. Kpome Toro, y Bogopocieit ¢ 6oiee Cia0xKHON
OpraHu3aluel CTPYKTypbl TaJUIOMOB MOHAJHasi CTPYKTypa COXpaHSETCS Yy KIETOK, CIyXKallux
nojioBoMy (rameTsl) uiau OecrojioMy (300CIOphl) pa3MHOXKeHHIo. KokkougHas cTpyKTypa
XapaKTepU3yeTcsl HENOJBMKHBIMU KJIETKaAMH, OJWHOYHBIMM WJIH OOBEIMHEHHBIMH B KOJOHHH.
[TaneMennonaHas CTPYKTypa HpeACTaBiIsieT cOO0O0N coelMHEHHE HECKOJIbKUX HEMOABHKHBIX KIIETOK,
MOTPY>KEHHBIX B 0011y10 cinu3b. Hutyarast cTpykTypa oOpa3oBaHa KJIETKaMH, COEIMHEHHbIMHU B HUTH,
IIPOCTBIE WJIM pa3BETBIEHHBbIE. Pa3HOHWTUATas, WM TETEPOTPUXAlbHAs CTPYKTypa SBISETCS
YCI0)KHEHHOW HUTYATOM CTPYKTYpOW, COCTOSIIEN W3 HUTEH TOPU3OHTAIBHBIX, CTEIIOIIUXCS 10
cyOcTpary M OTXOISIIMX OT HUX BEpPTHKaIbHBIX HUTeH. IlnacTmHuUaTas CTpyKTypa IpelcTaBlieHa
IUIACTUHYATBIMU TaJIJIOMAaMH, OJIHO-, JBY- WJIM MHOTOCIOWHBIMH. [IpM NeneHun KiIeTOK BO MHOTHX
HaMpaBJICHUAX MOTYT BO3HUKATh MapeHXUMAaTHUYeCKUe CTPYKTyphl. CH(oHaIbHAs, WM HEKIECTOUHA,
CTPYKTYypa, XapaKTepu3yeTcsi OTCYTCTBHEM KIIETOYHBIX IEPEropoIoK B TaUIOME BOJOPOCIU MpHU
HAJIMYUU OOJIBLIOTO YUCIIA SAEP.

Kietku Boopocieit o1eThl KIETOYHOM 000I0YKOM, COCTOSIIEH U3 MEJUTIOI03bI U IIEKTHHOBBIX
BEIIECTB. Y MHOTHMX BOJOPOCIEH B 000I0YKaX MPUCYTCTBYIOT APYrUe KOMIIOHEHTHI, KaK yIieKucias
W3BECTh, JKee30 (y KpacHBIX BOAOPOCIEH), ambruHOBas Kuciaotra (Oypble BOIOPOCTH) W JIp.
Knerounbie 0005109KH BOIOpOCIEH MOTYT OCAM3HAThCA.  [lmacTus BOJIOPOCIIEN Ha3bIBAIOT
xpomatoopamu, a B MOCJIEeIHEE BPEMsI — XJIOPOIIaCTaMH, KaK y BBICIIUX PACTECHHI.
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4. AnocTpaTUBHBIA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN IPOEKTOP, SKPaH.
5. Jlutreparypa:
OcHoBHas:

1.

1. boranuka: okynbik / b. K. MaxartoB [%.0.]. - Anmatsl :9Bepo, 2014. - 424 Ger.

2. boranuka: okynsIK / b. K. Maxaros [k. 6.]. - lleimkenT :b. k., 2013. - 424 Ger

3. Aiinap6aeBa, JI. K. Pactutenbnbie pecypcesl Kazaxcrana u ux palioHaaIbHOE MCIIOIb30BaHKE:
yuebHoe mocobue. - 2-¢ u3a. - Kaparanma: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p

5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.

JononbHUTEIbHAS:

Anupimkuaa, A. M. botanuka: pyKoBOJICTBO 10 Y4eOHOM MpaKTUKe. - 2-€ U31., UCIp. U JOIL. ;

Pek. YueOHo-meToamy. 00be. o Mea. hapmarl. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c.

| WL

Borannka. PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: yaeOHoe mocooue /mox pex. E. 1.

bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

Onpenenurenb cOCYyIUCTBHIX pacTeHUl basHaybckoro HaloHanbHOro napka [ Tekcr] :

pyxoBoactso / A. H. KympusiHos [u ap.] ; otB. pen. A. JI. 36ens. - HoBocubupck : M3a-so CO

PAH, 2013. - 216 c. : ui.

DJIeKTPOHHBIE Pecypcehbl:

3aitunkosa, C. I'. boranuka [ D1eKTpOHHEBIN pecypc|:0KyIbIK / Ka3akTii. aya. M. b. Baiiranuesa. -
DnexTpoH. TekcToBblie naH. ( 143M0). - M. : I'DOTAP - Menua, 2017. - a1. ont. nuck (CD-
ROM).

Boranuka: pyKoBOJICTBO K MPAKTUUECKUM 3aHATUSIM [ DIEKTPOHHBIN pecypc] : yueOHoe nmocobue /
nox pen. E. . bapaGanoBa. - D1ekTpoH. TekcToBble naH. ( 48.8M0). - M. : [DOTAP - Meaua,
2017. - 5. onit. quck (CD-ROM).

3aifunkosa, C. I'. boranuka [ OnekTpoHHBIN pecypc]: oKyJbIK / KazakTiia. aya. M. b. baiiranuesa. -
OnekTpoH. TeKcToBbIe aH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.
Bboranuka.Mmankynosa C.K., [llana6aes K.W., Aman6:xoBa/l[.M. , 2016 ILIb Aknurpress /
https://aknurpress.kz/reader/web/1708

MaxaroB b.K., IlarcaeB ©.K., Opsin6acaposa K.K., Tokcan6aesa XK.C., Kagumaesa XX.A.
boranuka: Okynsik - IBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/
Hemuna, M. . boranuka (opranorpadus u pa3MHOKEHHE pacTeHHi) : yueoHoe nmocobue / M. 1.
Hemuna, A. B. ConosbeB, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

[TaBnoBa, M. E. borannka : koHCITeKT Jeknuii. YdueoHoe mocodue / M. E. IlaBmoBa. — Mockaa :
Poccuiickuii yauBepcuter Apy»xk0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBS3M):

1. KakoBbI 0COOEHHOCTH CTPOCHHS CUHE-3€TICHBIX BOJIOPOCTICH?

2. KakoBbl uX 3Ha4€HUE B IPUPOJIE U KUIHH JIHOACH?

3. Ha3BaTh OCHOBHBIE OT/EbI BOAOPOCEH. TUIl MUTaHUSA BOJIOPOCIECH.

4. Yto Takoe TayuioM? [ KaKMX pacTUTENbHBIX OPraHU3MOB OH XapaKTepeH?
5. K xakoii rpyrmie pacTeHuid OTHOCATCS] BOJJOPOCITH?

JEKLUST Ne8

1. Tema: Cucremaruka pacreruu. LlapctBo rpuboB. JIummaiHUKY.
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2. Heawb: M3yunTth cTpoeHHE M Pa3MHOXKEHHE HM3IIUX M BBICIIUX TPHOOB, JIMIIAWHUKOB, OCHOBHBIC
3aKOHOMEPHOCTU MX Pa3BUTHUA. 3aKPENUTh HABBIKM O MPAKTHYECKOM HCIIOJIb30BAHUU MOJIYYEHHBIX
3HaHUM.

3. Te3ucol JEeKINHU:

Husmue u Boicize rpuobi.

JInmaitHukH.

CrpoeHne KIETOK BEreTaTUBHOIO U IUIOA0BOIO TeNa.

CrniocoObl pa3MHOKEHUSI.

3HavYeHUE B MEIUIIMHE.

I'puést  — 5310 rereporpodHbIe  OpraHW3MbL, JIHMIIEHHbIE XJopoduiia. DTO  caMblif
MHOTOYMCJICHHBIA OTJEN HM3LIMX pPAacTeHUM, HacuuThiBaromMi okoso 100 ThIcsY BUIOB.
BereratuBHoe Teno OONBLIMHCTBA IPUOOB HA3BIBACTCS MHIICIUNA U MpecTaBisieT co00il cucremy
TOHKHMX O€CLBETHBIX HUTEH, nian rud. I1o CTpOCHNIO MUTIENUS, WU TPHOHUIIBI, TPHOBI JENIATCS Ha JIBE
OojblliMe TPYyNIbl: HU3MIKME W Bbiciue. Husmme Tpudbl HMEIOT HEKJIETOUHBIH, W
HECENTUPOBAHHBIN, MHOTOSIICPHBIN MULIETUH.

Knetounsie 000504kH IpuOOB COCTOAT W3 MEJUTIOJIO3BI U psiia APYTUX MOIUCAXapuaoB. Y
OoJBIIMHCTBA TPHOOB B 000JI0UKAX MPUCYTCTBYET TAKXKE XUTHUH, CXOTHBIN 10 XUMHUYECKOMY COCTaBY C
XUTUHOM HAaCEKOMBIX M HE M3BECTHBIM HM JJI OJHOM APYroW IPYIIbl PaCTUTEIbHBIX OPraHU3MOB.
Baxuneimumu opraHouiaMyu TpUOHOM KJIETKM SIBJISIOTCS SIIPO, MUTOXOHAPUHU U DHIOIUIa3MaTUYECKast
ceTh (cyOMuKpockonuueckoe crpoenue). [Imactuabl oTcyTCTBYIOT. BilecTBamu 3amaca cityat KUpBI,
BOJIFOTHH, TJIMKOTEH; KpaxMaya B KJIETKax He 00pa3yercs.

PasmHokeHue rpuboB upe3BbIYaiiHO pa3Hoo0pa3Ho. BereraTuBHOE pa3sMHOKEHUE MTPOUCKXOTUT
OOpBIBKAMHM MHIIETUSI WM PACMajoM TOJICTOW OypoBaToi OOOJIOYKH, HA3BIBAIOT —XJIAMHIOCHOPHI.
Knerku ¢ TOHKMMH 000JI0YKaMH, HAUMHAIOLIME  OTYIEHSATHCS C KOHYMKA TU(BI, HA3BIBAIOTCSA
apTpOCIOpaMU  BCTpEYaeTcsl TaKXKe IOYKOBaHWE KIETOK (Ipoxoku). becrosoe pa3mMHOXKeHHE Yy
rprOOB OCYIIECTBIISIETCS MOCPEACTBOM JHJIOT€HHBIX MJIM 3K30T€HHBIX CIIOP.

[TomoBoe pa3MHOKeHHE y TPHOOB OCOOCHHO Pa3HOOOpa3HO. Y HUBMIUX TpHOOB (KiIacchl
XUumpuomuyemsl, OoOMuyemsl U 3UCOMUYemyvl) OHO MOXET NPOXOAUTH B (QOpME  XOJIOTaMHUH,
M30TaMUM, TeTeporaMMy, OOraMMd U 0c000# (hOpMBI MOJOBOrO Mpolecca — 3UroraMuu  (KJaccel
UMpUOUOMUYEMBL, XOOMUYembl U 3U2OMUYenmbl) OHO MOXKET MPOXOIUTh B (JOpME XOJIOTaMUHU, U3
OraMHH, TreTeporaMuu, OOraMuM U 0c0o00# (hOpMBI MTOJIOBOTO MpoIecca — 3UroraMuu (Ha3bIBaeMOM
TaK)Ke€ raMeTaHruoramuer), HalOMHUHAIOUIEH KOHBIOTAlUIO0 BOJOpPOCIEH. 3Urora MOYTH BO BCEX
IIEPEYUCIIEHHBIX CIIy4asiX HEKOTOPOE BpEMs IIOKOUTCS, a 3aT€M JEJIUTCS PELYKIMOHHO U IPOPOCTAET.
4. UnocTpaTUBHBIA MaTepHaJl: HOYTOYK, MyJIbTUMEANMHBIN IPOEKTOP, SKPaH.

5. Jlutepartypa:
OcHoBHas:
1. boranuka: okynbiK / b. K. Maxaros [x.6.]. - Anmatsl :9Bepo, 2014. - 424 ber.
2. boranwuka: okynslK / b. K. Maxaros [x. 0.]. - [llermkenT :b. k., 2013. - 424 Ger
3. Aiinap6aeBa, /1. K. PacturensHubie pecypebl Kazaxcrana u ux panuoHanbHOE UCTIOIb30BaHUE:
yaeOHoe mocodue. - 2-¢ u3j. - Kaparanga: AKHY¥P, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero™ , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JdonmonbHUTEIbHAS:
1. Annpimkusa, A. M. boTannka: pykoBOJACTBO MO y4eOHOU MPaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ;
Pex. YueOno-meTonuu. o0bea. mo mea. gapmail. 06pas. By30B Poccun. - M. : MUA, 2013. - 136 c.
;AL
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2. boranuka. PykoBOACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocooue /mon pex. E. U.
bapa6anoga. - M. : IDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYUCTHIX pacTeHU basHaynbCKOro HaMOHAIBHOTO mapka [Tekcr] :
pykoBoacTBo / A. H. KynpusiaoB [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocuoupck : MU3n-so CO
PAH, 2013. -216¢c. : un
DJIeKTPOHHBbIE PeCypChI:

1. 3aifunkoBa, C. I'. Boranuka [ D1eKTpoHHBIH pecypc]:0KyIbIK / Ka3akTil. ayn. M. b. baliranuesa. -
DrexTpoH. TekcToBble aAaH. ( 143MO). - M. : ITDOTAP - Meaua, 2017. - a1. onr. auck (CD-ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. W. bapaGanoBa. - D1ekTpoH. TekcToBble gaH. ( 48.8M0). - M. : [DOTAP - Meaua,
2017. - 351. onit. iuck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKybIK / Ka3akTin. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

4. boranuka.lmankynoBa C.K., [llanabaes K.W., Aman6xxoBa/l.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., Ilatcaes O.K., OprsinoacapoBa K.K., Tokcan6aepa JK.C., Kagumaesa XX.A.
boranuka: Okynsik - OBepo Anmartsi, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Jlemuna, M. 1. boranuka (opranorpadus u pa3sMHOXKEHHE pacTeHwuii) : yuebHoe mocodbue / M. U.
Hemuna, A. B. ConosbeB, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. Ilanoma, M. E. boranuka : KOHCIIEKT jJekiuii. YueoHoe nocoodue / M. E. IlaBnoBa. — Mockaa :
Poccutickuit yauBepcuter apyk0s1 Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

6. KoutpoJibHbIe BONPOchl (00paTHO CBA3M):

1. B yem npuHIMNIHANIbHOE pa3TUYUe MEXKIYy HU3IMIMMH U BBICIIUMU PACTEHUSIMU ?

2. Kak ycrpoeHno tesno rpu0oB?

3. KakoBblI ctocOOBI BEreTaTUBHOI'O M OECIIOIOr0 pa3sMHOXKEHUs TpHOOB?

4. Kakue ¢hopMBbI TIOJIOBOTO PAa3MHOKECHUS UMEIOTCS Y HU3IIMX M BBICITUX TPHOOB?

5. B kakux snepHbIx (pa3ax IpoXOoaUT >KU3HEHHBIH UK HU3MINX U BBICIIUX IPUOOB?

JIEKHUS Ne9
1. Tema: Beicuiue ciopoBble pacTeHus. Beicine cemennble pactenust. OTel rojloceMeHHbIE.
2. Heab: HM3yuuTh CTpO€HHE U pa3MHOXKEHHME, MeCTa OOMTaHUS OTIeN MOXO0OOPa3HbIX MU
IJ1ayHOOOpPa3HbIX, OCHOBHBIE 3aKOHOMEpPHOCTH B pa3BUTHUU. CHcTeMaTHKa CEMEHHBIX pacTeHUil7
["onoceMeHHbIE pacTeHUs. 3aKpeNUTh HABBIKK O MPAKTUYECKOM MCIIOJIb30BaHUU MOTYUYEHHBIX 3HAaHUH.
3. Te3uchl JeKuMuU:
1. Ortnenst Moxoo6pa3zubie u [InaynooOpasHbie.
2. Ortnensl XBomeoOpa3ubie u [TanopoTHUKOOOpa3HEIE.
3. Kuaccudukanus, crpoeHue, pa3MHOKEHHE.
4. 3HayeHue B npupoze, hapmaruu, MeJuIHE.
5. Tonocemennsie 1 OG0I0YKOCEMEHHBIE PACTEHUS.
6. Ortaen mokpeIToceMeHHbIe. OOIIast XapaKTePUCTHKA.
7. CrpoeHue BEreTaTUBHBIX U PENPOAYKTUBHBIX OPraHOB.
8. Jlenenme Ha kacchl. J[By0IbHBIC U OJTHOIOJIEHBIC PACTCHHUS.
9. OCHOBBI CUCTEMAaTHKHU IIBETKOBBIX PACTEHUH.
10. Knaccudukanusi, cTpoeHHe, pa3MHOKEHHE.
11. CemeiicTBa COCHOBBIX U 3(PEeIPOBBIX
12. 3navyenue B npupoe, papmanuu, MeJUIIHE.
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Otaea Moxooopasubie (BRYOPHYTA). K stomy oTmeny OTHOCAT Haubojee MpPOCTO
YCTPOEHHBIE BhICIIEE pacTeHUs. MeHee OpraHu30BaHHBIE MPEICTABUTEIM MOXOOOPa3HbIX HE UMEIOT
pacuieHeHHsT Ha cTe0eNb W JUCTbA, U TEIO HX IMPEACTABICHO TANIOMOM, WM cloeBumieM. boiee
OpPraHU30BaHHBIMU SABISAIOTCS JUCTOCTEOENbHbIe MXU. KOpHU y BceX MOX000pa3HBIX OTCYTCTBYIOT.
BcacsiBanue BOABI M NpPUKpEIUIEHHE K CyOCTpaTy OCYIIECTBISIOTCS PHU30MAAMU — BBIPOCTAMHU
snuaepmuca. Haubonee xapakTepHOM O0COOEHHOCTBIO, OTJIMYANOLIEH MOX000pa3Hble OT IPYyIrux
BBICIIMX PACTCHHUH, SBISAETCS NpeoOiajjaHue B IUKIE pa3BUTHA ramerodura (y BCEX OCTAIBHBIX
BBICIIMX PACTCHU B LIMKJIE pa3BUTHUS npeobiagaer cnopodut). Ha rameropure 06pa3yroTcs nojioBble
OpraHbl: aHTEPUAUNH C MHOTOYUCIICHHBIMHU JIBY’)KTYTUKOBBIMHU CIIEPMATO30MJaMH W apxeroHuit. M3
OIJIOZJOTBOPEHHOHN SHMILIEKIETKH pa3BUBAETCs CIOPOGUT, NEPBOHAYAIBHO CKPBITHIA BHYTpU OpIOIIKa
apxeronusi. CrmopoutT MOX00Opa3HBIX )KUBET HE CAMOCTOSITENILHO, & TECHO CBS3aH C raMeTOPHUTOM,
pa3BUBAsCh HAa HEM, MOJdy4Yas OT reMeTo(puTa MuTaTeiabHble BellecTBa. Pa3nensdiorcs Ha Tpu Kiacca:
anmoyepomoswvle (Anthocerotopsida,) neuenounuxu (Hepaticopsida) wu ucmocmebenvuvie mxu
(Bryopsida, wzu Musci).

Otaen Ilnaynoo0pa3ubie. [InmayHoBHIHBIE MPECTABIISIOT MEJIKOJILCTHYIO
(MUKpOQUIUIBHYIO) JIMHUIO SBOJIIOLUYU IAaIlIOPOTHUKOOOpa3HbIX. DTO TUIIMYHBIE JIMCTOCTEOEIbHbIE
pacreHus. Y HuX Bcerja ectb KOpHM. CTeOium W KOpPHHM BETBATCS JUTOXOMUYECKH. JIMCThd
IUTAyHOBUIHBIX MPOCThIE, MEJIKHE, TECHO pacloyiokeHHble Ha crebine. [lnayHoBuaHBIE — OAHA U3
Hanbosiee MPEBHUX BETBEH MamopOTHHUKOOOpa3HBIX. VICKomaemble OCTaTKM WX W3BECTHBHI HAYMHAS C
cunypa. HauOonpmiero passutus IlmayHOBUIHBIE JOCTUIVIM B KAMEHHOYTOJIBHOM HEpUOJE
najneo3onckoil 3pbl. CoBpeMEHHbIE MNPEACTaBUTENM Kjlacca — TPAaBSIHUCTbIE pacTeHus (IJIayHBI,
censirnHeNsl). Crnopoduiiel MIayHOBUIHBIX MOTYT HE OTJIMYATHCS OT BETETAaTUBHBIX JINCTHEB HIIU
MMETh MHYIO BEJIMYMHY U OKpacKy. CHOpaHIMM pacloliaraloTcsi MOOJAMHOYKE Ha BEPXHEH CTOpOHE
CHOPO(UIIIIOB UM HA OCH.

Knacc ninayHOBUIHBIX pa3fessitoT Ha 6 MOPSAJIKOB, U3 KOTOPBIX TPU MOPSJIKA MPEACTaBICHBI
BBIMEPUIMMH (OpMaMH, H3BECTHBIMHU JIMIIb B HCKOIAEMOM COCTOSIHUU: NPOMONIenud00eHoposble
(Protolepidodendrales), J1enud00eHOposble (Lepidodendrales) u JIenuooceepmosbie
(Lepidospermales),a Tpu aApyrux moOpsjaKa BKIIOYAIOT COBPEMEHHBIC TPaBIHUCTBIE  (HOPMBI
IUTayHOBUAHBIX: IUIAYHOBBIE, CETarMHEIUIOBBIE U MOJTYITHUKOBBIE.

Otaen nanoporuukoodpasusie (PTERIDOPHYTA). V nanopoTHUKOOOpa3HbIX, KaK U Y
MOCJEIYIOIUX OT/ENOB BBICHIMX PACTEHUH TOJOCEMEHHHBIX M IMOKPBITOCEMEHHBIX, B OTIUYUE OT
MOXOOOpa3HBIX, B IUMKJI€ pa3BUTUS MpeodiagaeT Ccrnopo@uT — Oecrmoyioe  TOKOJICHHE.
[TanopoTHHKOOOpa3HbIe — 0OBIYHO HEOOJBIINE TPABIHUCTBIE PACTEHUs, HO CPEAM HUX €CTh U Oosee
KpynHbIE M  JlaXe JpeBOBHIHbIE (OpMbl, BCTpewarommecs B Tponukax. Crnopodutsl
NanopOTHUKOOOPa3HbIX — JIMCTOCTEOEIbHbIE PACTEHUs, YaCTO OY€Hb CJIOKHOrO pacuieHeHHs. OHu
BCErla HMMEIOT KOpHU. Bo BHYTpEeHHEM CTPOCHHMM XapaKTepHO HAJIM4YUE XOpOLIO pa3BUTON
MPOBOJIAIIEH CUCTEMBI (B BHJIE CTENbI Pa3HOOOPAa3HOTO CTPOEHHSI — OT HPUMHUTHBHOM MPOTOCTEINBI 10
CIIO)KHOM, COBepILEeHHOUN sycrtenbl). [IpoBonsmine MydykH COCTOSAT M3 KCHJIEMBI, IMpeICTaBICHHON
OOBIYHO TpaxeuJIaMH, y OTAEIbHbBIX (hOPM UMEIOTCS cOoCyAbl Tpaxeu. daosmMa COCTOUT U3 CUTOBHIHBIX
TPyOOK C CHTOBHJHBIMH IIJIACTHHKAMH Ha TPOIOJIGHBIX W IOMEPEYHBIX CTEHKax. Y OOJBIIMHCTBA
NpeJCTaBUTENIEeH UMEIOTCS TIEPULIMKIT M SHAOepMa, OTTPAaHMYMBAIOIIAs TyYOK OT KOPBHI.

l'ameroduT ManopoTHUKOOOPA3HBIX PAa3BUT 3HAUMTENBHO ciabee cropoduta. OH HpencTaBiIeH
TAJJIOMOM, HJIM CJIOEBHUILEM, U Ha3bIBAETCS 3aPOCTKOM. 3apOCTOK MMEET HE3HAYUTEIbHbBIE pa3Mephl
(10 HECKONBKUX CAaHTUMETPOB) U HE/IOJITOBEUEH, )KUBET Y OOJIBIIMHCTBA MANIOPOTHUKOOOPA3HBIX BCETO
HECKOJIbKO Hezeb. OObIMHO 3apOCTOK IUIACTUHYATHIN, peKe HUTEBUIHBINA, Y HEKOTOPBIX TUIAyHOB OH
UMeeT paauaibHOCHMMMeTpuyHoe cTpoeHue. Kak mnpaBuio, 3apocTKM aBTOTPOQHBIE, 3€JeHbIE
pacTeHusi, HO y psiJia MJIayHOB, Y>KOBHUKOBBIX MMallOPOTHUKOB 3apOCTKU OECIIBETHBI U Pa3BUBAIOTCS B
3eMJie, BCTYMAIOT B COXKUTEIBCTBO C IpUOOM, MHUTasich rereporpodro. Otaena XBoieodopasubie (
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Equisetales ). Otnen xBolieBUAHBIC MOAPA3CIAIOT Ha 3 KIACCA: cueHuegvle, KIUHOIUCMOBbIE,
xeouyesvie. IIpencraBuTeny NepBbIX ABYX KJIACCOB YK€ BBIMEPIIH.

Paccmotpum ctpoenue xBomieil Ha npumepe xBoina mojeBoro (E. arvense), Kotopslii MIMPOKO
pacnpoCcTpaHeH Ha IOJIAX, JyraxX, HEpeJKO B KaueCTBE COPHOIO pacTeHus. B 3emie pa3BUBAIOTCS €ro
JUIMHHBbIE BETBUCTbIE KOPHEBHIA, OT Y3JIOB KOTOPBIX OTXOAT IPUJATOYHBbIE KOPHH, a BBEpPX —
Haj3eMHble noberu. Hanzemusle moderu xsolia 1mojieBoro AByX TUHOB. OfHU U3 HUX BETETATUBHBIE,
3eJIeHble, MyTOBYATO pa3BeTBIEHHBIC, JeTHHE. OHM K oceHH oTMHparoT. Jpyrue moderu OypoBartsie,
IpsIMble, HEBETBSILMECS, pa3BUBAIOTCS paHO BecHO. Ha Bepxyiuke BeceHHero modera obpasyercs
CIIOPOHOCHBIN KO0JIOCOK. Ilocne criopoHOLIEHUs] BECEHHUE MOOETH OTMUPAIOT. Y HEKOTOPBIX APYIHX
BUJIOB XBOIIIa BCE HAJ3€MHbIE T0OETH OJHOTUITHOI'O CTPOEHHUS.

Crebnu xBoma peOpHCThIe M pacwICHEHBl HAa MPABWIIBHO YEPEAYIOMIMECS Y3IbI M MEXKIOY3JIHSL.
Mexnoy3nus HOJble B CEpeAMHE, Y3Jbl 3alO0JHEHbl NapeHXUMHOW TkaHbio. Jluctes Oypsle,
YeIIyeBUIHbBIE, JUIICHHBIE Xyiopoduiuia. OHU cpacTaroTcs MEXIy CO00H M 00pa3yroT HECKOJIBKO
B3JlyTyl0 MYTOBKY, NPHUKPEIUICHHYI0 OCHOBAaHMEM K y3iy cTebis. Ha Bepxylike MyTOBKH 3aMETHBI
3yO1bI — CBOOOIHBIC YYAaCTKU JIMCTHEB. BClleAcTBHE peayKIIUH JUCTHEB (POTOCHHTE3 OCYIIECTBIISACTCS
crebJieM, B KOTOPOM Pa3BUBAETCS ACCUMMIIALIMOHHAS TKaHb.

IIpakTnueckoe 3HauyeHHE XBOIEH HeBenMKo. HexkoTopele BHUIBI HCIIONB3YIOTCA KAaK KOPMOBBIE
pactenus. Hanpumep, E.heleocharis - oguH U3 OCHOBHBIX JIETHHX KOPMOB OHAATPbL. Cpeau XBOIIeH
M3BECTHBI SIIOBUTHIC BUIBL: x6ow Oonomusiil (E.palustre), xeows npupeunwiii ( E. fluv -iatile) u mp.
Xeow nonesoni ( E. arvense ) mMeer JICKAPCTBCHHOE 3HAYCHHE, €rO HCIOJB3YIOT B KauecTBE
KpOBOOCTaHABJIMBAIOILIET0O K MOYEIOHHOTO cpeacTBa. Ha monsx XBoml TMONEBOH — TPYIHO
HUCKOPEHUMBIN COPHSIK.

CeMmeHHbIE pacTeHHUs, B OTJIMYME OT CIIOPOBBIX (MOXOOOpa3HBIX W MANOPOTHUKOOOPa3HbBIX),
Pa3MHOXKAIOTCSl CEMEHaMH, a He criopamMu. Cemsi pa3BUBAETCsl IOCIJE OIJIOJOTBOPEHMSI U3 CEMSIIOUKH,
WM ceMsA3adaTKa.

CeMeHHblE  pacTeHUsi  MNpeACTaBlIeHbl  JIByMsS ~ OTAENaMHU:  TOJIOCEMEHHbIE U
MOKPBITOCEMEHHbIE. Kak M Bce CEMEHHBIE PACTEHUs, TOJIOCEMEHHBIE SBJISIOTCS Pa3HOCIOPOBBIMH.
Muxkpocnopsl y HUX 00pa3yroTcsi B MUKPOCIIOPAHTHUSX, @ METaclopbl B METaCOpaHIUsX (HyLemrycax
ceMsA3ayaTKoB). MUKpO- M MeraclnopaHTMH paclojlaraloTcs Ha MHKpPO- M Meracnopoduiiax,
UMEIOLIUX Pa3INyYHbIi BHEUIHUI BHUJI U CTPOEHHME. XapaKTEpHOM OCOOEHHOCTHIO TIOJIOCEMEHHBIX
ABJIACTCS HAJIMYME Yy HHUX HE3AIIMIIEHHBIX CEMA3a4aTKOB, pa3BUBAKOLIMXCA OTKPBHITO Ha
Meracrnopopuiuiax. Y XBOWHBIX Meracrnopouil Hepa3IMdyuM B OOILIeH CIUTHOM CTPYKTypeE,
Ha3bIBAEMOM CEMEHHOM 4Yeulyel, Ha KOTOpPOW pacloiaraloTcs ceMs3adaTku. Mukpo- u
Meracrnopo¢usuibl 'y OOJIBIIMHCTBA T'OJIOCEMEHHBIX COOpaHbl B 0ojiee MM MEHee KOMIIaKTHBIE
o0pa3oBaHMs, Ha3bIBaeMble CTPOOMIaMU (CTPOOMIIBI OTCYTCTBYIOT Y CEMEHHBIX MarnoOpOTHUKOB —
JIPEBHUX TOJIOCEMEHHBIX; Y HEKOTOPBIX CAarOBHUKOBBIX MMEIOTCS CBOOOJHBIE MEracrnopoguib).
OOBIYHO CTPOOMIIBI OJTHOIOJIBIE — MUKPOCTPOOIIIBI (MY>KCKHE CTPOOHIIBI) U MEracTpoOMIIbI (KEHCKUE
CTPOOMIIBI), KPOME YaCTH OCHHETTUTOBBIX, HIMEIOIUX 000ETIOJbIE CTPOOWIIHI.

PaccMoTpuM 0COOEHHOCTH CTPOCHHS U Pa3MHOMKEHHUSI MOJOCEMEHHBIX Ha MPUMEPE COCHBI
oObikHOBeHHO# (Pinus silvestris). Momnasie, Boicokue (o 50 M) AepeBbs COCHBI, KOTOPhIE MOTYT
nocturaTth Bozpacta 400 yeT, HecyT Ha KOHILIAX BETBEH MOYKH, Pa3BUBAIOIIMECS B TOOETH JIBYX POJIOB:
YAJIMHEHHBbIE U YKOpPOUYEHHBIE. Y IJIMHEHHbIE MOOEru IMOKPBITHI OypoBaThIMU dellyiikamu. B ux
nazyxax pa3BHBAIOTCS YKOPOYEHHBIE MOOETH, Hecyllue Iy4KH JHCThEeB — XBOWHOK, B UHCIE 2 B
Ka)KJIOM U3 HUX. BeTBlieHne MOHONOIMaIbHOE.

CocHO OTHOCHTCA K KJIacCy HIMIIKOHOCHBIX. OTIEen roIoceMEHHBIX MOApa3AeiseTcs Ha 3
KJlacca: CarOBHMKOBHJHBIE, IIMIIKOHOCHBIE U O0OJIOUKOCEMeHHble. B  mocinenHee Bpems
MOJIPA3/IeNAIOT Ha 6 KJIAcCOB, BBIAENAS CEMEHHbIE NMAaloOpOTHUKH, OCHHETTUTOBbIE M TMHKIOBBIE U
caMocCTOsTeNbHBIC Kiaccel - Pteridospermae, Bennettitopsida u Ginkgoopsida.
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LiBeTkoOBBIe pactéHust uiau [lokpritocemennsie, ycrap. CkpsiTHOceMsiHHble (y1aT. Magnoliophyta,
win AngiosSpermae ot ap.rped. Ayyelov —  coCyll, OMEPUO —  CEMsT) OTJIeN BBICIIMX PACTCHHH,
OTJIMYUTEIBHONH OCOOEHHOCTBIO KOTOPBIX SBISETCS HaJIM4HMe IBETKA B Ka4eCTBE OpraHa IOJIOBOTO
Pa3MHOXKEHHUS ¥ 3aMKHYTOTO BMECTUJIMINA Y CEMAINOYKH (2 3aTEM U Y MPOMCIISAIIEro U3 He€ CeMEHH,
OTKyZa ¥ TMOSBWJIOCH Ha3BaHHE NOKpPhITOceMeHHbIE). EmE onHa cymecTBeHHas OCOOCHHOCTD
[IBETKOBBIX PaCTEHUN — JABOWHOE OIUIOAOTBOPEHUE.
[TokpeiTOCEMEHHBIC, Hapsay C rojxoceMeHHbIME (GYMNOSPErmae) cocTaBisSIOT OJHY U3 JABYX
IpYII ceMEHHBIX pactenuii(Spermatophytae). Baxkweiimas 0COOEHHOCTh IIBETKOBBIX PACTCHUI —
HAIMYME  CHCIHMAIM3UPOBAHHOTO  TEHEpAaTHMBHOIO OpraHa — I[BeTKa,  Oepymero Ha  cebs
(GyHKIIUY HOJOBOTO  Pa3MHOKEHMSI U TPUBIEYEHUs areHTOB onbUieHUs. L[BeTkoBble pacTeHus
3aKJII0YAl0T CBOM CEMA3a4aTKH (CEMSINOYKH) B TIOJOCTbH 3aBs3H, KOTOpas oOpa3oBaHa CpacTaHHEM
OTKpBITOrO miogonucTuka. CTeHKH  3aBS3M  MOCJIE€  OIUIOAOTBOPEHHUS  pa3pacralrci U
BUJIOM3MEHSIOTCSI, JaBast 00pa3oBaHue MO/ Ha3BaHUEM IO,
B xmacce JIBynonsusie (Magnoliopsida, wmu Dicotyledones) ommcano 6 moakiaccos, 128 mopsakos,
418 cemeiictB, npubnusureasHo 10 000 pomoB u okomo 199 000 BumoB pacrenuii. Bwimemstor
noakiaaceel (kmanel) @ Ilogkmace 1. Magnoliidae — Marromuapsr; Iloakmace 2. Hamamelididae —
Famamemumunsl;  [loaknace 3. Caryophyllidae — Kapuodummuaer;  IMoaxmace 4. Dilleniidae —
HMumnenuunnst, [Toakmacc 5. Rosidae — Posusr; [Togkiaace 6. Asteridae — Acrepus
B xiacc onHononbHbIx pactenuit (Liliopsida, nwim Monocotyledones) BkirouaroTes 5 moakiiaccos, 37
MOPSIAKOB, okoJio 125 cemeiicTs, 601ee 3000 pomoB 1 okosio 59 000 Bu10B. BBIACISIOT MOAKIACCHI:
[Moaxnace 1. Alismatidae — Yacryxoseie; [loakmnacc 2. Liliidae — Jlununapr; [oaxmacc

3. Commelinidae — Kommenunossie; [Tonknacc 4. Arecidae — ITanemoBsle; [Toaknace

5. Zingiberidae — MmOupHbIe

4. Una1ocTpaTMBHBINA  MaTepHaJl. HOyTOYK, MyJIbTUMEANIHBIN POEKTOP, KPaH.

5. JIutepartypa:

1. Boranuka: okynsik / b. K. Maxaros [xk.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.

2. boranuka: okynsik / b. K. Maxaros [k. 6.]. - llleimkenT :b. xk., 2013. - 424 Ger

3. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u MX paliioHaIBHOE UCTIOIH30BAHUE:!

yuebHoe nocobue. - 2-e u3a. - Kaparanmga: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.

Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JdomonbHUTEIbHAN:

1. AnxuemkuHa, A. M. BoraHuka: pyKOBOJICTBO IO yU4eOHOH MpaKTHKE. - 2-€ U3[., UCTIP. H JOI. ;
Pek. YuebHo-MeTo1M4. 00be. o Mea. ¢apMmail. oOpas. By30B Poccun. - M. : MUA, 2013. - 136 ¢. :
WL

2. boranuka. PykoBOJCTBO K MpaKTHUECKUM 3aHATUSAM: ydeOHoe nocodue /moa pen. E. 1.
bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. Ompenenurenb cOCyIUCTHIX pacTeHUI basHaynbckoro HaloHansHoro napka [ Teker] :
pyxoBoacTBo / A. H. KynpusiHos [u ap.] ; oTB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : un.

DJIEKTPOHHBIE pecypcehl:

1. 3aifyuxosa, C. I'. boranuka [DneKkTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. ayn. M. b. baiiranuesa. -
OneKkTpoH. TekcToBble AaH. ( 143M0). - M. : 'DOTAP - Menua, 2017. - 31. ont. nuck (CD-
ROM).

2. BoraHuka: pyKOBOJICTBO K MPAKTUICCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. . bapaGanoBa. - D1nekTpoH. TekcToBbie qaH. ( 48.8M0). - M. : IDOTAP - Menua,
2017. - 5. onit. quck (CD-ROM).
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3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKyIbIK / Ka3akria. aya. M. b. Baiiranuesa. -
OnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

4. boranuka.MimankynoBa C.K., [llana6aes K.W., AmanGxxoBa/l.M. , 2016 116 Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., [1atcaes ©.K., OpsiabacapoBa K.K., Tokcan6aesa XK.C., Kanumaesa XK. A.
boranuka: OkynsIK - 9Bepo Anmarsl, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Hemuna, M. 1. boranuka (opranorpadus u pa3MHOKEHHE pacTeHui) : yueOHoe mocodue / M. U.
Hemuna, A. B. CononeB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. TlaBnoma, M. E. boranuka : KoHCHEKT Iekiui. Yyeonoe mocodue / M. E. IlaBnoBa. — MockBa :
Poccwuiickuit yausepcurer apyx0sr Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoutpoJibHble BONPochl (00paTHOI CBSA3M):

1. Kakue 4epThl CTpOCHUS ¥ 0COOCHHOCTH KH3HCHHOTO IMKJIa MOXOBHJIHBIX CBUICTEIBCTBYIOT 00 UX
OIM30CTH K BOJOPOCIISIM?

2. Kakue npu3HaKy MPUMUTHBHOTO CTPOCHUS UMCIOT C(parHOBBIC MXH ?

3. KakoBbI XapakTepHBIC YePThI CTPOCHHSI CIIOpOdUTA ¥ TaMeTO()HTa TIIAYHOBHIHBIX ?

4. KakoBO COOTHOIIIEHHE CITIOpodHTa M raMeTOPHTa B )KU3HEHHOM ITHKJIC TUIayHa OyJIaBOBHIHOTO?

5. KakoBo 3Ha4YeHHE Pa3HOCIIOPOBOCTH B SBOJIFOIMH BBICIIIHX PACTCHUHN ?

JIEKIIUSA NelO
1. Tema: CemelicTBO JTaBPOBBIX, JTIOTUKOBBIX, OapOapucoBbix. CemelcTBa pO30BbIX.
2. Hean: M3yunTh 0COOEHHOCTH CEMEMCTBO MAarHOJIMEBBIX, TABPOBBIX, TFOTUKOBBIX, 0apOAPUCOBBIX U
CTPOCHHUEC, Pa3MHOKCHUC, MECTA obutanus. Cemeiictpa PO30BBIX.
3.Te3ucsl Jekuuu:
1. Cucremaruka pacTeHHH: OTJEN, KJ1acc, MOPSIIOK, CEMEUCTBA, PO, BUI.
2. Mopdodonoruueckoe onucaHue: KOpeHb, CTe0eIb, TUCThS, LIBETOK, M0, CEMSL.
3. JlekapCTBEHHOE CBIPhHE.
4. Tlpumenenwue.
JlaBpoBbie (1at. Lauraceae) — ceMe#cTBO IBETKOBBIX  pacTeHHMH, mopsyika  JIaBpOIIBETHbIE
(Laurales).
JIucThs MaBPOBBIX OYEpENHbIE, PEKE MYTOBYATHIE WM CYHPOTHUBHBIE, KOKUCThIE, IUIOTHBIE, TEMHO-
3elieHbIe, Yallle IeTbHBIE C IEPUCTOHEPBHBIM KHUIKOBaHUEM. [[BETKH JTaBpOBBIX MEJKHE, B Ma3yIIHBIX
MeTeJIKaX, KHUCTEBHUJIHbIX, TIOJIOBYATBIX WJIM JIOXKHO30OHTUKOBHUJHBIX COLIBETHUSX, OOOEMOJIbIE,
UKIUYECKHe, TPeXWICHHbIC WIH JABy4YleHHbIe (y maBpa). [1moa couHsblid, STOOBUIHBIHN, peke CYXO,
CHUISIIHAHN B IITIOCKE.
JIucTes, TIIOABI, BBITSKKH, XKUPHOE W d(upHOE Macio jiaBpa OIaropoAHOro HAILIM IIHpOYaNIIee
IIPUMEHEHNE B HApOJHOM MeaunuHe. CBEXUMl JIaBPOBBIM JTUCT PEKOMEHIYIOT W3MENbYaTh B MACTy U
HCTOJIB30BaTh KaK paHO3XKUBIIAIOLIEEe H MTPOTHBOOKOTOBOE CpecTBO. Ero xyroT, 4ToObl N30aBUTHCS
OoT cromaTtuta. M3 CyHIeHBIX JHMCThEB PACTEHHUS TOTOBST BOJAHBIE HACTOM, KOTOpBIE MBIOT JJIs
YKpeIUIeHUs: UMMYHHUTETA, 3aKallbIBAIOT B YIIU, YTOOBI CHATH BOCHAJEHHE U 00Jb, YHOTPEOISIOT B
KaueCTBE MOYETOHHOTO CpEJCTBA. DTOT HACTOM — JEHCTBEHHOE CPEJCTBO OT CYCTaBHBIX OOJIEH,
XPOHUYECKHUX TaCTPUTOB, BKIFOUYAS XOJIAHTUTHI U XOJICIIUCTUTHIL.
Bap6apiic  00bIkHOBEHHBIN (1aT. Bérberis  vulgdris) — KyCTapHWKH, BHA  pojma  bapOapuc
(Berberis) cemeiictBa bap6apucossie(Berberidaceae).
bapbapuc 0OBIKHOBEHHBIH — BBICOKUN (10 2,5 M), CHUJIBHO BETBUCTBIN, KOJIOYHMHA KYCTapHHK C
MOJI3YYUMH, OJPEBECHEBAIOLINMU KOpHeBHIllaMu. Kopa cHapyxu cBeTio-Oypas, BHYTPH TEMHO-
xénras. Iloberu rpanucTeie, MPSIMOCTOSIINE, KEJITOBATble WM JKEITOBATO-IYPIYpHBIE, MO3/HEE
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https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D1%80%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B2%D0%B8%D0%B4
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B3_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
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OenoBato-ceprie. [louku gmuHONW 10 1 MM, OCTphIe, TONbIe, OKPYXEHHBIE pacIIUPEHHBIMU
OCTAIOLUMHUCS BJarajuiiamMu JMcTheB. Ha yKopoueHHBIX moberax pa3BUBaIOTCS HOPMaIbHbBIC JTUCThS,
Ha yATUHEHHBIX BMECTO JIUCTHEB — KOJIOUKU. JIMCThsI — ouepénHbie TOHKHE, 0OpaTHOSIMIICBUIHBIC
WJIM DJUTUNTAYECKHE, JUIMHOW 110 4 cM, IIMPUHOW 2 CM, K OCHOBAHHUIO KIMHOBHJHO CYy>KCHHbBIE, C
3aKpYTJIEHHOM, peke HECKOJBKO 3a0CTPEHHON BEPXYIIKOHM, MEJIKO- H OCTPO-3y0UaTo-MUIbYaThIe, Ha
KOpOTKUX ueperkax. Komouku B uncie TpéX—IsiTH, 0OBIYHO TPEX-, pexke MATUpa3AeiIbHbIe, NTUHON
1—2 cm.

Kuctu 15—25-uBeTkoBbie, mmHONW 10 6 cM. [[BeTku — xénthie, auametrpoM 6—9 mm. Kaxmpiid
I[BETOK UMEET TI0 MIECTh OOPATHOSIMIICBUIHBIX YAIISIHNCTUKOB U JienecTKoB. Kucth cocrout uz 15—25
LBETKOB. B OCHOBaHMM 1IBETKa — SPKO-OPAHKEBbIE HEKTapHUKHU. [lecTWk OMH, THIYMHOK LIECTb,
CYNPOTUBHBIX JICTIECTKaM. 3aBsI3b BEPXHsIs, OJJHOTHE3IHAS C CUITYUM TOJIOBYATHIM PBUIBIIEM.
[Inox — sroga, MpoOAOATOBATO-3ILIUIITUYECKAS], APKO-KpACHAsl WM MypIypHas, JJIMHOU 10 12 MM,
uMeeT Kuciblii BKyc. CeMeHa JyiMHOM 4—7 MM, HECKOJBKO CIUTIOCHYTBIE M CYXCHHBIC B BEpPXHEH
yactu. B 1 kr 83,3 thicsiu cemsaH; Bec 1 Thicauu cemsan 11—13 r. [[Betér B anpene — mae. [lnoabt
CO3pEBAIOT B CEHTIOpe — OKTAOpe. JIeKapCTBEHHBIM CHIPhEM SIBIISIOTCS JIMCT M KOPEHb OapOapmca
OOBIKHOBEHHOT'0. JIMCThSl 3aroTaBiMBalOT BO BpeMsl OyTOHU3ALWW M LIBETEHUS; KOPHU — paHHEH
BECHOM JT0 paciycKaHHs TIOYEK WIIM OCEHBIO TIOCIIE CO3peBaHus I100B. Hacroiika nucteeB Oapbaprca
o0nazaeT KpPOBOOCTAHABIMBAIOIIMM U  JKEIYErOHHbIM  JeiicTBueM. Ilpemapatel  Gapbapuca
CTUMYJIUPYIOT COKpAIICHHE MYCKYJATypbl, CYXXHBAIOT COCYAbl OTIEIbHBIX OPraHOB, BBI3BIBAIOT
MOHIKEHNE TOHYcCa JKETYHOTO IMy3bIps, O0MagaroT OO0JIEYTOJSIOUIMM W MPOTHUBOBOCHAIUTEIHHBIM
JICACTBUEM.

Jlroruk (mar. Rantnculus, oT jiaT. rana — «IAryIika») — poj  OMHOJETHHX WM MHOTOJICTHHX
TPaBSHHUCTBIX pacTeHuil cemeiicTBa JlrotukoBsie (Ranunculaceae). Boauble i Ha3eMHbIE TPaBhl ¢
€KUM, a MHOTJA U sJOBUTHIM cCOKOM. KopHeBasi cucreMa mpenMyIIeCTBEHHO KOPOTKas MOYKOBaTasl,
WHOTJA C MHOTOYHCIEHHBIMH COOpaHHBIMH B IY4YOK KIYOHEBUAHO-YTONIEHHBIMA KOPHEBBIMU
noderamu.

Jluctes ouepénHbie, IeNbHbIE WIUW  pacced€HHble. [IBEeTKM OIMHOYHBIE WM  COOpaHbl B
CJIOXKHBIE COLBETHS. YalleMMCTUKOB TPU—TISATh, Y OOJBITMHCTBA BHUIOB IISITh; JEMECTKOB OOJIbIIEH
YacTblO MATh, M3PEIKa MEHBIIE WMIM OOJbIIEe STOTO YHCIA; JIEMECTOK Y CBOETO OCHOBAHHS HMEET
MEJIOBYIO SIMKY, TOJYIO WJIU MPUKPBITYI0 HEOOJBIION YEeNIyHKo; THIMUHOK U MTECTUKOB MHOXKECTBO;
MECTUK COCTOUT W3 OJHOTO IJIOJOJIMCTHKA, C OJHOTHE3/I0M 3aBsa3bpio. Popmyna 1Berka: *Ca 5Co5
AooGoo, TTimoj1 — MHOTOOpETIIEK.

JIFOTHK 3HAYUTEIBHOTO MPAKTUYECKOro MpUMeHeHus He umeeT. Hekotopsie Buasl ero (Ranunculus
acris L., Ranunculus  auricomus L., Ranunculus ~ flammula L.)  ymoTpeGnsitorcss B HapoaHO#
MEIHIIMHE MPOTUB MHOTUX O0JIe3HEeH

Po3ousérnble (1at. Rosales) — mopsiiok ABYI0JIBHBIX PACTEHUM, COCTOSIINHN U3 ICBATH CEMCHCTB.
Uwucno yacTeil 1IBETKa y pacTeHUI ceMENCTBa PO30IBETHBIE pa3nnuHo. Kak mpaBuio, uX LBETOK UMEET
5 JIEMeCTKOB M 5 YalleIUCTUKOB. ECTh BUABI C TPEMSl, YETBIPHMSI, IIECTHIO WU OOJBITUM KOJTUIECTBOM
nenectkoB. HekoTopsie po3bl MOTYT UMETh J1a3Ke J0 CTa JIEMECTKOB.

TerunHOK B 2 — 4 pa3a OoJbIlie, YeM JICTIECTKOB, HO OBIBAIOT I[BETKH C OJJUHAKOBBIM YHUCIIOM THIYHHOK
U JlenecTKoB. TUMUUHBIMU ABISIIOTCA cinenyrone nBetku: Y5 JIS Too IT1 — sa6m0Hs;

Y5 JI5 Too [1oo — HIMTTOBHUK.

[[BeTkH OBIBAIOT KaK OJWHOYHBIC, TAK U COOpAHHBIE B COIBETHS: MPOCTON 30HTHUK (BUIIHS); METENKA
(TaBosira); KUCTh (UepéMyxa); LIUTOK (psionHa). ONBUISIFOTCS HACEKOMBIMH.


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B3%D0%B0%D0%BB%D0%B8%D1%89%D0%B5_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%BB%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%B5%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D1%82%D1%8C_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%BB%D1%8C%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B3%D0%BE%D0%B4%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B5%D1%88%D0%B5%D0%BA_(%D0%BF%D0%BB%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D1%8F%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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Maoabl. Tunm 1utoma sBISIETCS OJHUM U3 TPU3HAKOB CEMEWCTBA, XOTS IUIOABI PO3OIBETHBIX
JIOCTaTOYHO Pa3HOOOPa3HbI: KOCTSHKA (abpuKoc, yepemHs); si06J0Ko (Tpyia, psOuHa); MHOTOKOCTSHKA
(MaMHa, KOCTSIHMKA); MHOTOOpEIIEK (3EMIISTHUKA); MHOTOJIMCTOBKA (CIIUpest).

Jpyrue npusHaku. JIuctes ouepenHsie, ¢ npuiucTHUKamMu. CeMeHa He CoJepKaT HI0CTIEPM.
Crebenb ApeBECHBIX PO3OLBETHBIX YaCTO UMEET IIUIIBI.

Mmuoroo06pa3ue po3onBeTHbIX. B cemelicTBe 00beAMHEHBI CTO POAOB U IPUMEPHO TPU THICSIUU BUIIOB.
[To Tumy m10/1a BEICASIOT 4 MOJACEMENHCTBA: CHUPEUHBIC; PO30BBIC; IOJIOHHBIC; CIIMBOBHIE.

K cnupeiiHbIM OTHOCSTCA KYCTapHUKH POJOB crivpes U paOMHHUK. K pOo30BBIM OTHOCSAT MHOXECTBO
JTUKOPACTYIINX U KyJIbTYPHBIX TPaB M KYCTAPHHUKOB: JIalTYaTKa; 3eMJISTHIKA; TPABUJIAT; TABOJITA;
MaHXeTKa; IUMOBHUK, UK po3a; pyoyc.

[T1016I PO30BBIX pa3NUYHBL. Y 3E€MIISTHUKH, TABOJITH, NIMIIOBHUKA W JIAMYATKH 3TO MHOTOOPEIICK, Y
MaHXeTku — opemiek. Pox pybyc (Rubus) o0beanHsieT MHOTHE HW3BECTHBIE KYCTAPHUYKH C IUIOJIOM
MHOTOKOCTSIHKOW: MaJINHA; ©)KEBUKA; KyMaHHUKA; KOCTSHHUKA; MOPOIIKa; KHSDKSHUKA.

4. UnaiocTpaTUBHBINA  MaTepHaJ. HOYTOYK, MyJIbTUMEIUIHBIN MPOEKTOP, KPaH.

5. Jlureparypa:

OcHoBHas:

1. boranmka: okymbslK / b. K. Maxaros [x.0.]. - Anmartsl :9Bepo, 2014. - 424 Ger.

2. boranuka: okynsik / b. K. Maxaros [k. 0.]. - llIeimkenT :b. k., 2013. - 424 Ger

3. Aiimap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx pamoHaIbHOE UCTIOIb30BAHUE!

yaeOHoe rmocobdue. - 2-¢ u3f. - Kaparanga: AKH¥P, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero"” , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlonoIbHUTEIbHAS

1. Amnnpimkuza, A. M. boranuka: pyKoBOJCTBO M0 Y4eOHOM MpakTUKe. - 2-¢ U3., UCTIP. U JIOTI. ;
Pex. Yuebno-metonuy. o0bea. mo mea. gapmail. 06pas. By3oB Poccun. - M. : MUA, 2013. - 136c. :
WL

2. boranuka. PykoBoJICTBO K IpaKTHUECKUM 3aHITHsAM: ydeOHOe nocobue /mox pen. E. 1.
bapa6anosa. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. Ompenenurenb cOCyIUCTHIX pacTeHNi basHaynbckoro HarpoHansHOTo apka [Teker] :
pykoBozcTtBo / A. H. Kynpusinos [u ap.] ; oTB. pea. A. JI. 36ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : ui.

DJIEKTPOHHBIE pecypcehl:

1. 3aiiuukona, C. I'. boranuka [ D51eKTpOHHBIN pecypc|:0KyJbIK / KazakTul. aya. M. b. baitranuesa.
- DnekTpoH. TekcToBble AaH. ( 143M6). - M. : TDOTAP - Menua, 2017. - an. ont. auck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mox pen. E. U. bapaGanosa. - DnexkTpoH. TekcToBbie AaH. ( 48.8M0). - M. : IDOTAP - Menana,
2017. - a51. onit. nuck (CD-ROM).

3. 3aiumkona, C. I'. boranuka [ D1eKTpoHHBINA pecypc|: OKyIbIK / Ka3akTil. aya. M. b. Baliranuesa.
- DnekTpoH. TekcToBbIe AaH. (143M06). - M. :I'DOTAP - Meaua, 2016. - 304 6.

4. boranuka.lmankynosa C.K., [llama6aes K.W., Aman6xxoBa/[.M. , 2016 1Ib Aknurpress /
https://aknurpress.kz/reader/web/1708

5. Maxaros b.K., Ilatcaes O.K., OprsrbacapoBa K.K., Tokcan6aepa JK.C., Kagumaena X.A.
boranuka: Okyibik - DOBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Jlemuna, M. U. Boranuka (opranorpadus U pa3MHOXKEHHE paCTeHHI) : yueOHOe mocobue / M.
H. Jlemuna, A. B. ConoBbeB, H. B. Ueuerkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
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7. Ilanoma, M. E. boranuka : KOHCIIEKT jJekiuii. YueoHoe nocodue / M. E. [laBnoBa. — Mockaa :
Poccuiickuit yauBepcuter npy»k0s1 Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONPOCHI (00pPaTHOM CBS3M):
1. TMoaksacchl MOKPHITOCEMEHHBIX

2. Buner nucteeB

3. Crpoenue u popmyna nBeTka

4.

5.

Bubl kopHEBOW cUCTEMBI
JlexapCTBEHHOE CHIPbE MPUMEHSAMbIE B METULIUHE

JIEKIIUSA Nell
1. Tema: CemelicTBO O00OBBIX, CEJbJACPEHHBIX H MAKOBBIX.
2. Heab: N3yunts 0cOOCHHOCTH CEMENCTBO PO30OIBETHBIX, 00OOBBIX, CENbACPEHHBIX U MAKOBBIX.H
CTpPOCHHUE, Pa3MHOXKEHUE, MECTa OOUTaHUS.
3.Te3uchl JeKIHH:
1. Cucremarnka pacTeHHH: OT/EN, KJIacc, MOPSIOK, CEeMEUCTBA, PO, BHI.
2. Mopdonorndeckoe onrcanne: KOPeHb, CTEOCIh, INCThS, IIBETOK, TIJIO, CEMSI.
3. JlekapCTBEHHOE CBIPBE.
4. Mukpockomnus.
5

. IIpumeneHnne.
Bo6oBbie, wuin MoTbLIbKOBBIE (1aT. Fabdceae, wnu Fabaceae s.l., wiu Legumindsae, wnnu
Papilionaceae) — cemelicTBO ABYIOJIBHBIX pacTeHuii mopsaka booosouserHsie. Cpeau pacTeHHIA

ceMeicTBa O0OOBBIX UMEIOTCS JIEPEBbs, KyCTAPHUKU U MOJTYKYCTapHHUKH, TPaBbl, THAHbBI (KaK KycTap-
HUKOBBIE, TaK U TPABSIHUCTBHIE).

Jluctes ouepénnble, OOBIYHO CIIOXKHBIE (IAJIbYaThle, IEPUCTBIC, TPOHYATHIE) C MPHIMCTHUKAMU, pexe
npocteie. CouBeTrve: KOHEYHbIE WM Ma3yIHIHbIE KUCTU WM TOJOBKH, pEXe  METENKU WM
NOJY30HTHKH. LI[BETKM 4acTO HAaCEKOMOOIbUIIEMblE, OOO€MOJble, C MATUYICHHBIMM YallledKon
Y BEHYMKOM, Kak IPaBUIIO — JBYCTOPOHHE-CUMMETPHUYHbIE. Y THUNUYHBIX OOOOBBIX BEpPXHUM
KPYIHBIA ~ JIETIECTOK ~ MPHUHATO  Ha3bIBaTh MapycoM ((arom), OOKOBBIE JIENECTKH — BECIAMU
(KpbUIbSIMM), @ J[BA CPOCIUMXCS WIM CIMIIIUXCS HUKHHUX — JOJOUYKON. ThIUMHOK OOBIUHO JECSTh,
CPOCIINXCS THIMMHOYHBIMU HUTSAMH UM CBOOO/IHBIX.

dopmyna neetka:TCas Co 1+2+(2) A(9)+1 G1_

BaxxHbIil OTIMYNTENBHBINA BHEUIHUN NPU3HAK — CYXOW, 0OBIYHO MHOT'OCEMSIHHBIH, pacKpbIBAOIIUNACS
JBYMsI CTBOPKaMH OJHOTHE3JHBIN IIJIOL C PACHOJIOKEHHBIMA B PsIi CEMEHAMH — TI0-HAYYHOMY
Ha3plBaeTcsi 0000M, HO B CEIbCKOXO35MCTBEHHON M IMOIYJSPHON JIUTEpaType — OOBIYHO CTPYUKOM.
bo6 mnHorma pacmamaercs momnepék Ha OJHOCEMSHHBIE WICHHKH; PeIKo 000 OMHOCEMSHHBIA W TOTJa
Oompmieit  yacThlo  He  packpeiBaercs.  CemeHa,  Kak ~ mpaBwio,  0e3 HjAOCIEpMA C
KPYIHBIMHU CEMSI0ISIMH.

Ceabaepeiinbix (n1at. Apiales) — nmopsaok AByAOIBHBIX pacTeHuid. JINCThs 0e3 IPUINCTHUKOB.
[IBeTku Menkue, coOpaHbl B OOJBIIMHCTBE cilydaeB (y cemeilcTBa 30HTHUYHBIE) B 30HTHKH, WU (Y
cemeiicTBa ApanueBbie) B IUTKU. CaM IIBETOK IpaBUJIbHBINA, OOOEMOJBIA, C MATUUWICHHBIMH WU
YEeTBIPEXUJICHHBIMU KPYTI'aMH, OKOJIOIIBETHHUK HAJIIECTUYHBIN: YalIEeIMCTUKY BECbMa MEJIKHE, B BHJIE
3yOUMKOB; BEHUMK CBOOOHOJIEIIECTHBIH, B MOUYKOCIOKEHIH CTBOPYATHIN; THIYMHKH (5 WiIH 4) B OTHOM
KpyTe, NECTUK OJIH, COCTOSALINHN U3 5 UM 2 MJI0JOJUCTHKOB, 3aBS3b HIDKHAS, & CTOJIOMKH CBOOO/IHBIE;
BOKPYT OCHOBaHMs CTOJIOMKOB pa3BUBACTCS HAATIECTHUHBIA MEIOBUKOBBII JTUCK.

Yucno THE3A B 3aBSI3U PaBHO YUCIY TJIOJOJMCTHKOB; B KaKJIOM THE3/I€ HAXOAMUTCS MO OJHOW BHCSYEH
oOpatHoii cemsnouke. Cemst ¢ O0TbIIUM OETTKOM (PHIOCHIEPMOM); 3apOJBIII HEOOIBIIOHN, TPSIMOH.
Makosbie (1aT. Papaveraceae) — cemeicTBO ABYIOILHBIX pacTeHUH MmopsaKka JIIOTHKOIBETHBIE.
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OnHOJETHHE W MHOTOJICTHUE TPABbI, COJACPXKAIME HEPEIKO MIICYHBIA COK; JIUCThS OYEpE/IHEIE,
u3peaKa POTUBOIMOIOKHBIE. JepeBsiHUCTBIE pacTeHus BCTPEUAIOTCS JUIIb
B pojiax OOKKOHMS | JIeHJAPOMEKOH. [[BeTKM UM OJMHOYHBIE, WM 00pa3yloT KUCTeoOpa3HbIC
cousetus. OHU o00oenosble, NPaBUIbHbIE WU HEMpPaBUIbHBIC; B yalleyke [0 Oosblled yactu 2
JTUCTHKA, B BEHYHKE 4 JIeTecTKa, HO OBIBAIOT YKIOHCHHUS; TBIYMHKH, KOTOPHIX MHOTO, PACIIOJIOKEHBI B
2 wiu 4 KpykKa (He 6e3 yKIOHEHHH), pexe TONbKO 4 WK 2; B MOCEIHEM CITy4ae OHU Pa3BETBISIOTCS
C caMoro OCHOBaHus. ['mHenel cogepkuT oT 2 10 16 MecTHKoB, CpocHIMXCA [0 BEPXYLIKH U
o0pa3yrolux OJHY LEIbHYIO 3aBf3b, O OOJblIel yacTu OAHOTHE3AYIO. [1I0/ Ccyxoii, KOpoOUaThIii,
OJTHOTHE3NBIA WJIM pa3elieH Ha HEeMOJHbIC THE3[a, PEIKO OpeXOBUAHBIA. CeMeHa C MaCISHUCTHIM
0ETKOM UM MaJICHbKHM 3apOJIbIIlIeM, KOTOPBII y IIUIIKOHOCHBIX CHA0XXEH TOJBKO OJHOM ceMsaoliei
BMeCTO MBYX. ONBIJICHUE MPOUCXOIUT MPEUMYIIIECTBEHHO C TOMOIIHI0 HACCKOMBIX.
4. UnaiocTpaTUBHBIA MaTepHaJ. HOYTOYK, MyJIbTUMEAUIHBIN MPOEKTOP, SKPaH.
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6. KoHTpoJibHbIe BONPOCHI (00pPaTHOM CBS3M):

1. ITonxiaccel po30LBETHBIX

2. [Tonkmnaccer 0000BBIX
3. Ctpoenue 11BeTka 6000BBIX
4. TlpakTdeckoe 3HaYeHHUE O0OOBBIX

JIEKIIUA Nel?
1. Tema: CeMelCTBO ICHOTKOBBIX, OypauHUKOBBIX, HOPUUHUKOBBIX U MacieHoBbIX. CeMeNcTBO
acTPOBBIX
2. Heanb: N3yunts 0COOCHHOCTH CEMEMCTBO SICHOTKOBBIX, OyPauHUKOBBIX, HOPHYHHKOBBIX U
[IaCJICHOBBIX, ACTPOBBIX U CTPOEHUE, Pa3MHOXKEHUE, MECTa OOUTaHMSL.
3.Te3ncol JeKIHUHU:

1. Cucremarvka pacTeHHU: OTHEN, KJIACC, MOPSIOK, CEeMEMCTBA, PO, BH/I.

2. Mopdodonoruueckoe onucaHme: KOpeHb, CTe0EIb, JTUCThS, IIBETOK, IJIO, CEMSI.
3. JlekapcTBeHHOE CBIpBE.

4. Mukpockomnus.

5. Ilpumenenwue.

ScuoTkoBble (nat. Lamidceae)unu I'yoouBérnble (1at. Labidtae) — ceMeHCTBO pacTeHUH,
BKJIFOHaoniee okoso 250 poxoBH OkoJO 7,9 ThICAY BHJOB, CpPeIu KOTOPBIX TaKHE HIMPOKO
UCTOJNb3yeMble pacTeHus, Kak 0a3uwiMK, MsATa, po3MapHuH, uvabep, mandeit, MailopaH, Menucca,
TUMBSH U TYIIHIA.

Crebnu yale BCero YeThIpEXTPaHHbIe, Yy HEMHOTHX OKPYIJIbIE; JIUCThS BCET/la CYNPOTUBHBIE, a Mapbl
UX PAacIOJIOKEHBl HAKPECT, LEIbHBIE MM pa3inyHO pacceuéHHbe. [IpmimmcTHHKOB HeT. B y3max
JUCTbEB LIBETKU OJMHOUHBbIC, NapHble MM COOpaHHbIE B HEMHOTOYHUCICHHBIC IBYPAa3BUJINUCTHIE
COIIBETHSI Ha KOPOTKHX HOXKaX; Ka)K/1as mapa TaKUX COIBETHIA, CONMPHUKACAsICh KPAWHUMH IBETKaMH,
o0pa3yeT JI0’)KHOE KOJIbLIO IIBETKOB, a MPU TECHOM PACHOJIO0KEHHU TaKUX KOJell B BEpXHel 4YacTH
crebuii  Bce coOpaHMe IIBETOB IPHHMMAET BUJA  CIOXKHOTO Kojoca (Tak, Hampumep,
y MATBI, KOTOBHHKA, IbBUHOTO XBOCTa M [Ip.), IPUYEM BEPXHHME JIMUCThSl 3HAUUTEIHLHO YMEHBIIEHBl U
IPUHUMAIOT YK€ XapaKTep MPHUIBETHUKOB. B MUCThAX comepkaTcst apoMaTudeckue d(hupHbIe Maca.
Yameuka, Bcerja ocCTarollascs NpU IUIOJNE, KaK YXKe CKa3aHO, OOBIKHOBEHHO KOJIOKOJbYaTas M
nsATH3yOasi, KO BPEMEHH 3pENIOCTH TUIOZIOB TBEPICET, W 3yOLbI €€ CTAHOBATCS KOJIOYHMHU; PEKE
nByry6as. Benunk Bcerna TpyOuaThiif, HO Ha KOHIIE CUJIBHO BapbUpPYET: TO SICHO JBYTYOBIH C CHIBHO
pa3BUTHIMHU JiomacTAMHU (1aideil, riyxas Kpanua, HUKYJIbHUK U Jp.), TO HEMNOJHOTYObI HIH
OJHOTYOBIN (KMBYYKa (qyOHMIIA), TO OOpe3aHHbI MOYTH MpPAaBUIBHO M BOBCE HE TIy0OacThIi
(msTa). THIYMHOK 4, penko 2, MPUKPEIUIEHHBIX K TPYOKE BEHYMKA, C KOTOPHIM OHHM M OTBAJIMBAIOTCS
BMECTE€; OHM TO CKpPBITHI MOJ BOTHYTOH BepxHei ry0oil BeHUMKa, TO BBICTaBIIAIOTCS HApPYXKY, €CIU
BEHUYMK HEMOJHOTYObIM MM cpe3aHHBIA. [l psna BUAOB ceMeilcTBa XapakTepHa T'MHOAMALUS WIN
TMHOMOHOJIHS.

[Tnox — neHoOuii: IPOOHBIN TIJ710/1, TOTPYKEHHBIN B YaIlIEUKy, OCTAIONIYIOCS IIOCJIE OTIIBETAHUS,
OOBIYHO COCTOSIIIMHA W3 YETHIPEX PABHOMEPHO PAa3BUTHIX OPEHIKOOOPAa3HBIX OJTHOCEMEHHBIX YacTei
(opemoB). Tlo mpuumHEe HEMOpPa3BUTHS HEKOTOPHIX 3PEMOB MX YHCIIO B IJIOJE MOXKET OBITH MHOTJA
PaBHO OJHOMY HJIM TPEM, OJHAKO IUIOJ Yy MpEeACTAaBUTENEH SICHOTKOBBIX B JIIOOOM Cllydyae HE MOXKET
OBITH HU KOPOOOUKOMH, HU SITO/I0H.

BypaunuxoBsie(nar. Boragindceae) — ceMEHCTBO MOKPHITOCEMEHHBIX JIBYAOJLHBIX PACTCHUI
nopsiaka bypaunukorsernsie(Boraginales).
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JlextmoHHEIN KoMIieke « PapMmaneBTHIecKast O0TaHUKaY

MHoroneTHue, JBYJIETHUE WU OAHOJIETHHE TPABIHUCTHIE pACTEHUS, OOBIKHOBEHHO KECTKO-
LIepIlaBble OT MIETUHUCTHIX BOJIOCKOB. Ho ecTh cpein OypayHUKOBBIX U MOJYKYCTapHUKH.

Crebenb B MONEPEUHOM CEUYEHUHU OOJIbLIEH YacThbio OKPYIUIbIM. JIMCThs ouepénHble, OYEHb PENKO
CYIIPOTHBHBIC, LI€JbHbIE U OOBIYHO LIEIbHOKpaiHUE, JIMIIb Y HEKOTOPBIX BUIOB HESICHO YIJIOBAaTO-
3yOuatbie. [[BeTkr OOBIKHOBEHHO MPABUIIbHBIE MJIM OYEHb YacTO HESCHO 3UTOMOpP(HBIC (PEIKO SIBHO
3UroMop(¢Hsble), coOpaHbl OJHOOOKHMHU KUCTSIMU WM KOJIOChSIMU, 3aBUTBIMHU /10 I[BETOPACIYCKAHUS B
BUJIC YJIIUTKU U PACHOJIOKESHHBIMUA OJIMHOYHO MJIM MOMAPHO Ha BEPXYILIKE CTEOIs MITH JK€ COOpaHHBIMHU
B METeJbYaTOE colBeTHe. Yalieuka natupasienbHas Wwin nsaTu3yOdartas. BeHUMk ¢ mATHI0ONAacTHBIM
OTrubOM, MpaBUJIbHBIN, peXe MOUTH ABYTYObIH (Hampumep, y Echium), TpyOuaTsiii, BODOHKOBHUIHBIH,
KOJIOKOJIBYATBIA MJIM  KOJIECOBUIHBIN. THIUMHOK MATh, NPHUKPEIUIEHHBIX K TpyOKe BEHUMKAa U
YepenyroInXcs C JIOMACTAMHU €ro OTru0a. 3aBsi3b BEPXHsis, OOJBIICH YacThIO YETHIPEXTHE3THAS, pEke
IBYTHE3/IHAsi, OOBIKHOBEHHO  ueTbIpéxiionacTHas. CTOJIOUK BBIXOAUT B  HPOMEKYTOK  MEXITY
JOMACTSMHA  3aBsi3W (M3 BEpPXYIIEYHOM e BHAJAWHBI), HUTCBHIHBIA € LEIBHBIM WK
JBYpa3/€IbHbIM PBIIBbIIEM, PEXE CTOJOMK CHIUT Ha BepXylIKe ILeabHOM 3aBs3u. [linox cyxoid,
pacragaromuiicss Ha 4 opelika, MPUKPEIUIEHHBIX K IUIOCKOMY IIBETOJIOKY MM €r0 BBIPOCTY, pexe
OpEeUIKOB ObIBaeT MeHbIIE (2—1) WK JKe 10T KOCTSHKA.

Hopuunukosble (nat. Scrophularidceae) —  oOMIMPHOE  CEMEHCTBO  JABYAOJIBHBIX — PACTCHHU
nopsiika SICHOTKOIIBETHBIE.

JlucThs OOMBIICH YacThI0 OUEPEIHBIE, PEKE CYIIPOTHBHBIC MM MyTOBYaThie. L[BETKH B COIBETHSAX HUITH
OJVHOYHbBIE, oboemnoible, Ooibliell dYacTel0 HempaBwibHbIE. YameukaoObluHo 4—5,  pexe
JBYypazienbHasi Wik 3y0uaTasi, OCTarolascs Ipu miogax. BeHUnkcpocTHOIENEeCTHOM, KOJIECOBUIHBIM,
KOJIOKOJIbYATBIA, C 4—D5-10MacTHBIM OTIMOOM WM JBYTYObI. THIYMHOK MATh, YETBIPE WM JBE,
NPUPOCHIUX K TpyOke BeHYHKa. [IbUIbHUKY IBYTHE3HbIE MM  BCIEACTBUE CIHSHUS THE3N
OJTHOTHE3/IHBIC, TTOYKOBHUIHEIC. 3aBSI3b BEPXHASA, OOBIKHOBEHHO MABYTHE3/HAs, C CEMSHOCIAMH Ha
MEPEroposike, pexe OJHOTHE3AHAas C JBYMs IOCTECHHbIMH ceMsHoclaMu. CTOMOUK MPOCTol, ¢
[EJNBHBIM WM JIBYJIONAcTHBIM pbuiblieM. [lmom — Oonpmieid 9acThio KOpoOOUKa, PacKPHIBAIOIIASCS
2—5 cTBOpKaMHU MJIHM ke MyTéM oOpazoBaHus oTBepcTUi. CeMeHa OOBIKHOBEHHO MHOTOYMCIIEHHBIE,
OEJIKOBBIE, C TIPSMBIM 3aPOBIIIEM.

IMacaénoBsie (at. Solanaceae) — cemeiicTBO ABYI0IBHBIX CIIaHHOJICTIECTHBIX pacTeHui,
coliepKallee MHOIO Cbh€JOOHBIX W  KYJbTUBUPYEMBIX BHJOB, TaKuX Kak  KapTodeib,
OakyaxxaH, Tabak, TOMaT U OBOIIHON neper (He IyTaTh C PacCTeHUAMU CEMENCTBa

[epeunbie), CTPYUKOBBIN Tepell, Aepe3a, MaciéH, naciéH 4YEpHbIi, enuHo u canoeppu. K stomy xe
CEMEMCTBY OTHOCSITCS M TaKHE PACTeHHUS, KaK JypMaH U OelieHa, U3BECTHBIE CBOEH STOBUTOCTHIO.
TpaBsl, MPSIMOCTOSTIHE WA MOJI3y4Yre KyCTAPHUKH, a u3peKa
Hebombiue AepeBbs (Buas Solanum, Dunalia u Acnistus); aucThst y maci€HOBBIX IeIbHbIE, 3yOUarse,
JIOTIACTHBIC WJIM HAJPE3aHHBIC; B BETETATHBHOW YaCTH CTEOJISI PaclioaraloTcs OHU MOIEPEMEHHO, a B
I[BETOHOCHOW — momapHo (0OBIKHOBeHHO 1 Oonpimol JucT ©W | MaleHbKHid); MapHOe
JUCTOPACIIONOXKEHHE O0YCIOBIMBACTCS CHUMIIOUAIBHBIM BETBICHHEM W COBMECTHBIM CMEIICHUEM
YacTel; BCIEICTBHE ATOTO y HeKoTopbix maciéHoBbix (Datura, Physalis, Solanum) crebmm xaxyrtes
JTUXOTOMHWYECKU HITH TPUXOTOMHUYCCKH Pa3BETBICHHBIMH, BETBU BBIXOSIIMMH HE W3 Ta3yX, a I[BETKH
WJIM COIBETHS CHIITYMMU B PA3BHIIKE BETBEH.

IIBeTKM cOOpaHbI B COIBETHUS-3aBUTKH, 0€3 MPUIBETHUKOB. [[BeTKkH 000emombie, peiko COBEPIIEHHO
npaBWiIbHBIE. Yaledka CPOCTHONUCTHAS, COCTOUT U3 5 (peako 4 unu 6—7) JTUCTOYKOB, UMEIOIINX
(dhopmy 3yOUMKOB WJIM JIONACTEH; BEHUYWK M30MEPEH C YaIlleUKOW, OH BOPOHKOBHIHBIN, OJIFOUaTHINA
00 KOJECOBUIHBIN (HAIPUMEP, Y HEKOTOPBIX COPTOB KapTo(ess); YHCIO THIYMHOK PAaBHO YHCIY
JOJieH  BEHYMKA, THIYMHKH BCe  OBIBAIOT ~ PaBHOH  JUIMHBI W BCE  C  IBUIBHUKAMH
(y Atropa, Datura, Solanum, Lyciumu y nap.), wiM oJHa ThIYMHKA, TPOTHBOCTOSAIIAS TIEPBOMY
JaIIeTUCTUKY, KOPOYe JPYTUX, JIBE ke COCEAHUX THIYMHKH JUTMHHEE BCEX OCTaJbHBIX, a JIBE 3aJHUC
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cpenneit bl (y Physalis, Petunia, Scopolia); y Salpiglossis Tosibko 4 TBIMMHKH ¢ TBUTBHUKAMH, a
nsiTast TBIYMHKA, MPOTHBOCTOSIIIAS IEPBOMY YaIIeUCTHKY, 0e3 MBUTHHHKA,
y Franciscea, Brunfelsia, Browallia stoii Thrunuku naxe BoBce He ObiBacT. HUTH THIYMHOK TOHKHE,
toabko y Himerantlius GysraBoBuHO B3ayThie. [TblIbHUKH OOpaliieHbl BHYTPb IBETKA. [IeCTHKCOCTOUT
OOJIBIIICH YaCThIO U3 JIBYX IUIOMOJUCTHKOB, penko (y Nicandra, Jaborosa) u3 msaru, wiu (y Nicotiania
quadrivalvis) u3 uetsipéx, nim (y Lycopersicum esculentum) u3 10; 3aBs3b BepXHss, pa3eicHHas Ha
rHe3la 10  YKWCAY  IUIOAOJHMCTHKOB:  JIOKHBIC  MEPErOpOAKH  TMOSBISIFOTCS  PEIKO
(y Datura, Solandra, Grabowskia); cemsmoyek B KaXJOM THE3[€ IOMHOTLY, M  TOJIbKO
y Grabowskia 4—6, a vy Sclerophylax naxxe osaHa; 3aBsi3b HEcéT KOPOTKHH, MPOCTOW CTOJIOUK,
CHA0XXEHHBIN HEOOJIBIIIMM KPYKKOBUTHBIM HITH JIBYJIOTIACTHBIM PHLIBIICM.

[Tnox — siroma wim KOpoOoUKa, BCKPHIBAIOIIASICS 10 CTBOPKAM WJIM Kpbiiieukor. Cemena 6osee wim
MEHEE TOYKOBHIHBIC, COACPIKAT MICUCTBIN OEJIOK, OOJIbIIeH YaCTh0 H30THYTHIN 3apO/IbIIIL.

Actposnbie (1ar. Asterdceae), nmn Caoxuousérnsie (1at. Compdsitae) —  OTHO W3 CaMbIX
OOJIBIIINX CEMEHCTB JIBYIOJIbHBIXPACTCHUN. [ JTaBHBIA OTIMYUTEIBHBIA TPU3HAK ATOTO CEMEHCTBa
COCTOUT B TOM, YTO y HEro, Kak IMOKa3bIBa€T CaMO Ha3BaHHE, IBEThl — CIIOXKHBIC, TO €CTh TO, YTO B
00MX0Jie Ha3bIBACTCS IIBETKOM, MIPECTABIISICT HA CAMOM JIeJie 1[EJI0€ COI[BETHE U3 MEIKUX I[BETKOB —
KOP3MHKY. OTH MEJKHEC [BETKH CHAAT Ha OOIIEM JIOKE — PpACIIMPCHHOM KOHIIE [IBETOHOXKKH,
HUMEIOIIEM TUIOCKYH0, BOTHYTYIO HJIM BBITYKJIYIO TMOBEPXHOCTh U OKPYKEHBI 00IIei 00BEPTKOM,
oOIIell YalIeyKoid, COCTOSIIEH W3 OJHOTO WM HECKOJBKHX PSJIOB NpulyeemHuxos (MaJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha I[BETOHOXKE) — TOJIy4aeTCcsl HEUTO Hamojo0ue KOP3UHOYKH.
OTtenbHBIC BETKH OOBIYHO OYCHD HEBEIIMKH, MHOT]a COBCEM MEJIKUE, JIIMHOM Bcero B 2—3 MM. OHHU
COCTOSIT M3 HW)XKHEW 3aBsi3U, OJHOTHE3ZONW M OJHOCEMSIHHOHM, Ha BEPXYIIKE KOTOPOW MPUKPEILIEH
CPOCTHOJICTICCTHBIN BEHUMK. Y €ro OCHOBaHUs OOBIYHO HAXOMMTCS PSI BOJIOCKOB WJIHM INETHHOK,
HECKOJIbKO 3yOUYMKOB WJIM IeperoHYaras KaiiMa. ITH 00pa30BaHUS COOTBETCTBYIOT PyIMMEHTAPHOMN
Yaleyke.

Benunk cpocTHOJENECTHBIN, MO (opMe CHIBHO pa3iuyaercsi, HO BBIACIAIOT JBa Hauboee
pacrpoCTpaHEHHBIX THIA: mpyouamolii, ¢ MPABWIBLHBIM ISTH3YOUaThIM OTIMOOM, M HENPaBUIIBHBIM,
TaK Ha3bIBAEMBIN A3bI1UKO0GbLIL, TIPUIEM BCE IATh €0 I0JICH cpacTaroTCs B OJHY IIACTHHKY, OTOTHYTYIO
B OJHYy crTopoHy. Jlpyrme Tpu pacupoCTpaHEHHBIX THIIA — JIBYTyObIe,  JIOXHOS3BIYKOBBIC
Y BOPOHKOBHUJIHBIC I[BETKU. THIYMHOK Y BCEX AaCTPOBBIX, 3@ PEAKHMH HCKIIOYCHUSAMH, ITh; OHH
MPHUPACTAIOT CBOUMH HUTSIMHU K TPYOKE BEHUYMKA, a MBUIbBHUKAMUCPACTAIOTCS B OJHY TOJYI TPYOKY,
OKPYKAaIOIIyK0  CTOJOWK,  KOTOPBI ~ KOHYAeTCS  JBYPa3[CNbHBIM  PBUIBIIEM  Pa3IUIHOIO
ycTpoicTBa. [ MHEeIeHIceBIOMOHOKAPITHBIA, CPOCIIUICS W3 JIBYX IUIOJOJMCTUKOB, OOPa3yIOMIMX
HWKHIOIO OJTHOTHE3IHYIO 3aBsA3b C €AUHCTBEHHBIM CEMSI3auaTKOM.

Y oOuYeHb MHOTHX PACTCHUH ONKCHIBAEMOTO CEMEWCTBA TOJOBKH COCTOST TOJIBKO W3 TPyOYaThIX
[[BETOYKOB, KaK, HampuMep, Y BaCHIbKOB, JOMyXa, BOIYEIA, apTUIIOKa. Y  JPYIHX K€,
KaK OJIyBaHUHKa, Ko3eJblla (CKOPIIOHEPHI), JIATYKA, ITAKOPUS U JIPYTHMX BCE  IBETHl  SI3BIYKOBBIC.
Haxkomerr, y TpeTbHUX B KaXI0# TOJIOBKE HAXOISATCS I[BETHI OOOMX THIIOB: IO OKPY)KHOCTH S3bIYKOBBIC,
a B IEHTpe TpyOuaTbie (HAmpuMep, Vy MOJICOJHEYHHUKA, aCTpPhl, TCOPTHMHA, HOTOTKOB, OapXaTIIeB,
pomainku). TpeTuii THIT BEHUYHKA — 08)2)0bill, B KOTOPOM TPH JOJM BEHYHMKA HANpaBJICHBI B OJHY
CTOPOHY, a JIBE OCTaJIbHBIC B JPYTYIO.

JlucropacnonoxeHnue y CITO’KHOIIBETHBIX, KaK IPaBUIIO, ouepémHoe, penKo
CyNpoTHBHOE. BONBIIMHCTBO BUIOB MMEET XOPOIIO Pa3BHUTHIH CTEP)KHEBOW KOpeHb. YacTo KOpeHb
KIyOHEBHIHO YTOMIMIEH Kak, Hampumep, vy somyxos (Arctium). Y MHOTUX BHIOB CeMeicTBa
Pa3BUBAIOTCS KOHMPaKmuivhvie (TO ecThb BTATHBAIOIIHE) KOpPHHU; y pacTeHuit c
MIPUKOPHEBOM PO3ETKOM OHM YacTO 00ECIEUNBAIOT IIOTHOE TMPUIIETAHNE PO3ETOK K 3eMile. Y MHOTHX
CJIO’)KHOIIBETHBIX OOHapyKeHa IHJIOMHUKOpH3a (TpUOHOM KopeHb). [1710/] CJI0KHOIIBETHBIX — CEMSHKA,
TO €CTh OJHOTHE3AHBI OJHOCEMSHHOH, HEPACTPECKUBAIOIIMICS OpEImeK C KOXKHUCTOW WU
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JepEBIHUCTON 000710uKOi. [Ipy 3TOM T€ BOJOCKM WM IIETHHKH, KOTOPbHIE OKPY>KaJId OCHOBAaHUE
BEHYMKa, MPEBPALIAIOTCS B XOXOJIOK, CIyXKallUid Kak Obl MapaliroTOM M TO3BOJSIOUINI CeMsSHKaM
JIAJICKO Pa3HOCUTHCS IO BETPY (aHEMOXOPHS).
4, MIIIOCTPATUBHBIN  MaTepHaJI. HOYTOYK, MyJIbTUMEAUHHBIA TPOSKTOP, YKPaH.
5. JIureparypa:
OcHoBHas:
1. boranmka: okynsIK / b. K. Maxaros [k.0.]. - Anmartsl :9Bepo, 2014. - 424 Ger.
2. boranmka: okynsIK / b. K. MaxaroB [x. 0.]. - [lIeimkenT :b. x., 2013. - 424 Get
3. Aiinap6aesa, JI. K. Pactutensubie pecypcsl Kazaxcrana u ux palioHaIbHOE UCTIOIb30BAHUE!
yueOHoe rmocobdue. - 2-¢ u3f. - Kaparanga: AKH¥P, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlomoJbHUTEIbHAS

1. Amnnpiukuna, A. M. boTannka: pykoBOJACTBO MO Y4eOHOU IPAaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ;
Pek. YuyeOno-meroaunu. oobe. mo mea. papmail. oo6pas. By3oB Poccuu. - M. : MUA, 2013. - 136 c.
;AL

2. boranuka. PykoBO/ACTBO K MPaKTUYECKUM 3aHATUSAM: yueOHoe rocobue /mox pen. E. U.
bapabanoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTenb COCYIUCTBIX pacTeHuii bassHaybckoro HannoHanbHOTO napka [Tekcer] :
pykoBoxcTBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : u.
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1. 3aituukosa, C. I'. bortanuka [ D1eKTpOHHBIN pecypc]:OKyIbIK / Ka3zakTul. aya. M. b. baiiranuesa. -
DnexTpoH. TekcToBbie aaH. ( 143M0). - M. : TDOTAP - Menua, 2017. - a1. onT. nuck (CD-
ROM).

2. BboraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIeKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. U. bapabanoga. - DnekTpoH. TekcToBbie aaH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 5. onit. guck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [D1eKTpoHHBIN pecypc]: OKYIbIK / Ka3akrTia. aya. M. b. Baiiranuesa. -
DneKkTpoH. TekcToBbie naH. (143M6). - M. :I' D0TAP - Menua, 2016. - 304 0.

4. boranuka.lMmankynosa C.K., [llana6aes K.W., Aman6xxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., I1atcaeB O.K., Oprsinoacaposa K.K., Tokcan6aepa K.C., Kagumaena X.A.
Boranuka: Okyisik - IBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Hemmnua, M. 1. boranuka (oprasorpadus 1 pa3MHOKEHHE pacTeHHi) : yaeOHoe mocodue / M. U.
Hemuna, A. B. CononeB, H. B. Ueuetkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIIEKT Jekiuii. YueoHoe nocooue / M. E. [TaBnmoBa. — Mocksa :
Poccwuiickuit yauBepcurer aApyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

. KoHTpOJIbHBIE BONIPOCHI (00pPaTHOM CBSA3M):
[IpencraBuTeNN ICHOTKOBBIX
[IpencraButenu 6ypauHUKOBBIX
MIPEJICTAaBUTENN HOPUIHUKOBBIX
[IpencraBuTenyu nacieHOBBIX

Wb o

JIEKIIUSA Nel3
1. Tema: CeMelCTBO acTPOBBIX
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2. Heab: N3yunth 0cOOEHHOCTH CEMEICTBO aCTPOBBIX M CTPOCHHE, PA3MHOXKEHHUE, MECTa OOUTAHUS.
3.Te3ucsl JeKuun:

1. Cucremaruka pacTeHHH: OTJEN, KJIacc, MOPsIIOK, CEMEUCTBA, PO, BUI.

2. Mopdonoruueckoe onucanue: KOpeHb, CTeOeb, JIUCThS, IBETOK, IO/, CEMSI.

3. JlekapCTBEHHOE CBIpbE.

4, MuUKpoCcKomus.

5. Ilpumenenue.

Actposbie (nar. Asterdceae), wn Caoxuousérnsie (1at. Compdsitae) —  OJHO W3 CaMbIX

OOJIBLINX CEMEHCTB JIBYIOJbHBIXPACTCHUN. | JIaBHBIM OTIMYMTENBHBIA TPU3HAK HITOTO CEMEHCTBa
COCTOMUT B TOM, YTO y HEro, KaK IOKa3bIBa€T CAMO HAa3BaHME, LIBETHl — CIJIO’KHBIE, TO €CTh TO, YTO B
00MX0/1e Ha3bIBACTCS IIBETKOM, IIPEJCTABIISIET HA CAMOM JIeJIe L[EJI0€ COI[BETHE U3 MEIKUX I[BETKOB —
KOP3MHKY. OTH MEJKHE LBETKH CHUAAT Ha OOIIEM JIOKE — PpacCIIUPEHHOM KOHIE [IBETOHOXKKH,
HUMEIOLIEM IUIOCKYIO, BOTHYTYIO WJIM BBIIYKIYIO IOBEPXHOCTb U OKPYXEHBI 00Iel 00BEPTKOMH,
o011l yaneykoi, CcocTosIeld M3 OJHOIO0 WM HECKOJIBKUX PsI0B npuyeemHukos (MaJeHbKIX
JMCTOYKOB, PACIIOJIOKEHHBIX Ha IIBETOHOXKE) — TIIOJIy4aeTcsl HEYTO Haroao0ue KOP3UHOYKH.
OtnenbHbIe LBETKH OOBIYHO OUEHb HEBEJIMKH, MHOTAA COBCEM MeEJKHe, JJIMHON Beero B 2—3 MM. OHu
COCTOAT W3 HWKHEW 3aBs3M, OJHOTHE3NOW M OJHOCEMSHHOM, Ha BEPXYLIKE KOTOPOM IIPHUKPEIUIEH
CPOCTHOJICTIECTHBIN BEHUUK. Y €ro OCHOBAaHUS OOBIYHO HAXOAMTCS PSI BOJIOCKOB MJIM ILETHHOK,
HECKOJIbKO 3yOUYMKOB WJIM NepenoHYaras KaiiMa. TH 00pa30BaHUS COOTBETCTBYIOT PyAMMEHTAPHOMN
qaleyke.

Benunk cpocTHOJNENeCTHBIH, MO0 (opMe CHIBHO pa3iIuyaeTcsi, HO BBIACISAIOT JBa Hamboiee
pacrpoCTpaHEHHbIX THINA: mpyoyamulii, C MPABUIBHBIM ISATU3YOUaThIM OTIMOOM, M HENpPaBUIIbHBIM,
TaK Ha3bIBAEMBIN A3b14K0GbIU, TPUUEM BCE IIATH €T0 JI0JIEH CPacTaloTCs B OJHY IIJIACTUHKY, OTOTHYTYIO
B OJHY CTOpoHY. Jlpyrue Tpu pacnpoCTpaHEHHBIX THIA — JIBYTYOble,  JOXHOSI3BIYKOBBIE
Y BOPOHKOBUJHBIEC IBETKU. TBIYMHOK y BCEX aCTPOBBIX, 3a PEAKUMU WCKIIOYEHUSMH, IISTh;, OHU
MPUPACTAIOT CBOMMH HUTSMH K TpyOKE BEHUHMKA, a MBUIBHUKAMUCPACTAIOTCSI B OJIHY IOJIYIO TPYOKY,
OKPY)KAalOIIyl0  CTOJOMK, KOTOPbI  KOHYaeTcsi  JBYpa3JeJIbHbIM  PBUIBLIEM  PA3JIH4YHOTO
ycTporicTBa. [ MHEIeUICeBIOMOHOKAPIIHBIN, CPOCHIMNCA W3 JIBYX IUIOJOJUCTUKOB, OOpa3yromux
HIDKHIOK OJHOTHE3HYIO 3aBsI3b C €AUHCTBEHHBIM CEMA3a4aTKOM.

VY O4YeHb MHOTHX PAcCTEHHMH OINKCHIBAEMOIO CEMEHCTBa TOJOBKM COCTOAT TOJBKO M3 TPyOdaThIX
LBETOYKOB, KaK, HalpHUMeEp, Y BaCWIbKOB, JIOIIyXd, BOIYELA, apTUIIOKA. Y  OPYIUX  Ke,
KaK OJTyBaHUMKa, KO3elblla (CKOPIIOHEPHI), TaTyKa, [MKOPUS U JIPYTHX BCE LBETH  S3BIYKOBBIC.
HaxoHer, y TpeTbUX B KaX/10i TOJIOBKE HAXOAATCS I[BETHI 00OMX THIIOB: IO OKPY>KHOCTH S3bIYKOBBIE,
a B ILIeHTpe TpyOuarble (HampuMmep, y MOJCOJHEYHHMKA, acCTpbl, TEOPrHMHA, HOTOTKOB, OapXaTleB,
pomariku). TpeTuil THII BEeHYHKA — 08Y2yObill, B KOTOPOM TPH JOJH BEHYHKa HAMpPABJICHBI B OIHY
CTOpPOHY, a JIB€ OCTAJIbHBIE B APYTYIO.

JIucropacnomnoxenue y CJIO’KHOLBETHBIX, KaK IIPaBUIIO, ouepénHoe, peako
CYNpPOTUBHOE. BONBIIMHCTBO BHJIOB MMEET XOPOUIO PA3BHUTHIA CTEPKHEBOM KOpEHb. YacTO KOPEHb
KIyOHEBHJIHO YTOJMIEH Kak, HampuMmep, y jomyxoB (Arctium). V MHOrux BHAOB ceMeicTBa
pa3BUBAIOTCS KOHMpaKkmuibHule (TO €CTh BTATHBAIOLINE) KOpHU; y pacTeHui c
MIPUKOPHEBOM PO3ETKOM OHM YacTO 00ECHEeUnBAIOT IJIOTHOE MpPUJIETaHUE PO3ETOK K 3eMiie. Y MHOTHX
CJIOXKHOIIBETHBIX OOHApy’KEeHA SHJIOMUKOpHU3a (IpuOHOI KopeHb). 1107 CIoKHOIBETHRIX — CEMSHKA,
TO €CTh OJHOTHE3OHBIM OJHOCEMSHHOM, HEpPACTPECKUBAIOIIMICSA OpEIIeK C KOXHUCTOM WU
JepeBIHUCTON 00010uKoi. [Ipr 3TOM Te BOJOCKM WM IIETUHKU, KOTOPHIE OKPY>Kall OCHOBaHHE
BEHYMKA, MPEBPAIAIOTCS B XOXOJIOK, CIY)KallMA Kak Obl MapamloTOM U TO3BOJISIOUIMNA CeMSHKaM
JaJIeKO Pa3HOCHUTHCS 10 BETPY (AaHEMOXOpHS).

4. AnnocTpaTUBHBINA  MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, IKPaH.

5. JIureparypa:


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%91%D1%80%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D1%87%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%B3%D1%83%D0%B1%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B6%D0%BD%D0%BE%D1%8F%D0%B7%D1%8B%D1%87%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%BA%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%8B%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BD%D0%B5%D1%86%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%91%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BF%D1%83%D1%85
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BE%D0%BB%D1%87%D0%B5%D1%86&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%82%D0%B8%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B7%D0%B5%D0%BB%D0%B5%D1%86_(%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D1%86%D0%BE%D0%BD%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D0%B0%D1%82_(%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BE%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D1%81%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B3%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%85%D0%B0%D1%82%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BC%D0%B0%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BF%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%B5%D1%82%D0%BA%D0%B0_(%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BB%D0%B8%D1%81%D1%82%D1%8C%D0%B5%D0%B2)
https://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BD%D0%B4%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE%D1%80%D0%B8%D0%B7%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B5%D0%BC%D0%BE%D1%85%D0%BE%D1%80%D0%B8%D1%8F
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OcHoBHas:
1. bBoranuka: okynbik / b. K. Maxaros [k.0.]. - AnMatsl :OBepo, 2014. - 424 Ger.
2. boranmka: okynsiK / b. K. Maxaros [k. 0.]. - [llIeimkenT :b. k., 2013. - 424 Ger
3. Aiinap6aena, /I. K. Pactutenpnsie pecypesl Kazaxcrana n ux panimoHaaIbHOE HCTIOIb30BaHKE:
yuebHoe nocobue. - 2-¢ u3a. - Kaparanmga: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlonoIbHUTEIbHAS
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2. boranuka. PykoBOACTBO K MPaKTUYECKUM 3aHATUSAM: yueOHoe nocobue /moa pen. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.
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PAH, 2013. - 216 c. : u.
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5. MaxaroB b.K., I1atcaeB O.K., Opsiabacaposa K.K., Tokcanb6aepa JK.C., Kagumaesa X.A.
Boranuka: Okynsik - IBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Hemwunua, M. 1. boranuka (opranorpadus 1 pa3MHOKEHHE pacTeHHi) : yaeOHoe mocodue / M. U.
Hemuna, A. B. CononeB, H. B. Yeuetkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. TIlanoma, M. E. boranuka : KOHCIEKT Jeknuii. YueOoHoe nocodue / M. E. TlaBnmoBa. — Mockaa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONIPOCHI (00paTHO¥ CBA3M):
1. TIpeacraButenu acTPOBBIX
2. TlpuMeHeHWE CEMENCTBO acCTPOBBIX

JEKIUSA Neld
1. Tema: [Topsimok UBOLIBETHBIX U OYKOI[BETHBIX.
2. Heanb: M3yunuTh 0COOCHHOCTH MOPSIIOK UBOIIBETHBIX, OYKOIIBETHBIX ¥ CTPOCHHUE, PA3MHOKCHHE,
MecTa OOMTaHUs.
3.Te3uchl JIeKIMH:
1. Cucremaruka pacTeHHH: OTHEN, KJIACC, MOPSIOK, CEMECTBA, POJI, BH/I.
2. Mopdomorudeckoe onMcaHue: KOPEHb, CTEOEIh, JINCThS, IIBETOK, TIJIO, CEMH.
3. JlekapCTBEHHOE CBIpbE.
4. MuUKpOCKOIus.
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5. Ilpumenenue.
BykoBble (1at. Fagdceae) — ceMEWCTBO OHOJOMHBIX pAacTeHUi, BKIOYarOmiee B ceds OKOJIO
1105 BuIOB JepeBBbEB, peke KyCTapHUKOB, pa3ouThix Ha 10 ponoB. Hambonee M3BECTHBIMH pOJaMH
3TUX PAaCTEHUH SIBJIAIOTCS 1yO, KalTaH U OyK.
JIucTesa oyepE€nHbIE IIPOCTHIE, HAa 4YEpPElIKax, ¢ ONAJArOLIMMU NPUIMCTHUKAMHA. MYKCKOW LBETOK
COCTOUT M3 YEThIPEX—CEMH JIONACTHBIX OKOJIOLIBETHUKOB U YETHIPEX—COPOKA BBICTYIHAIOIIUX
TBIYMHOK, KOTOpBIE OOBIYHO COOpaHbl B CBUCAIOIIUE CEpEXKU. JKEHCKHE HBETKH OJAWHOYHBIC WIH
coOpaHbl B HEOOJIBIIOE JHMCTHEBUAHOE COLIBETHE, COCTOAT M3 YEThIPEX—IIECTH JIONACTHBIX
OKOJIOLIBETHUKOB, 4YaCTO OKPYXEHHBIE pSAJOM NPULIBETHUYKOB, cojaepkaux o000y0uky. OnuH
CJIO’KHBIN ECTUK, COCTOSIINN U3 TPEX—ILECTH IUIO0JUCTUKOB, COAEPKUT B ce0€ HUKHIOI 3aBs3b C
TpeMs—IIECThI0 THE3AMH U IByMs 0a3albHBIMU WM TIOYTH 0a3aJbHBIMH CeMsA3a4aTKaMy B KaXKJIOM
rHe3Je.
[Inox - x€mynp WM opex, Kak IpaBUIIO, C OJHUM CEMEHEM, IOMEIIEHHBIN B JEPEBSIHUCTYIO ILIIOCKY,
MOJIyYEHHY0 U3 00BEPTKU. JIekapCTBEHHOE ChIpbE: KOpa.
Salicales (Ilopsinoxk UBouBeTHBIE)

CemeiicTBo uBOBBIE (Salicaceae) uz nopsiaka MsouerHble (Salicales) - 3To AByJOMHEBIE IepeBbs U
KyCTapHMKHM, MHOI/Ia KyCTapHUYKM U "HOJyTpaBbl' C  OYEpPEAHBIMU  LIEJIbHBIMHU, PEXeE
JIONIACTHBIMU JIMCTBSAMU C MIPUIMCTHUKAMHUU KOJIOCOBUHBIMH, 4acTo
CEPEXKKOBUIAHBIMU COLBETUSIMHU . OKOJIOIBETHUK OTCYTCTBYET. MYyKCKHE IBETKU UBBl  COCTOSIT =~ U3
pa3IMYHOrO 4YHcja THIYMHOK (0OBIYHO  2-5), pacHOJOXKEHHbIX B Ma3zyXax Kpolmed dYeuryu
(mpuuBetHuka ). B HuHX, Kpome Toro, ectb eme 1,2 wim Oosiee HEOONBUIMX HEKTAPHHUKOB (Y
uB). 3aBsi3b M3  2-X IUIOJOJMCTHKOB , 1-THe3[Has, C IIOCTEHHOM IutaneHTanuei (puc. 94) u
MHOT'OYHCIICHHBIMH ceMsi3auaTkaMu . MaTerymenToB 1 mim 2. Cton6uk 1 ¢ HECKOIBKUMH PhUIbLIAMH .
[Tnon - kopobouka , BCkpbIBaromascst 2 crBopkamu. CeMeHa MHOTOYHCIICHHBIC, C IMYyYKOM BOJIOCKOB,
TUIINYHO aHEMOXOPHBIE , JAJIEKO pazneTaroimuecs, HO OBICTPO TEPSIIOLINE
BCXOXKECTh. DHOCTIEPM OTCYTCTBYET. MI3BeCTHBI Xajma3oraMusi U MHOTOKJIETOYHBINA apXeCTIOpUH .
4. AnnocTpaTUBHBIA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.
5. Jlureparypa:
OcHoBHas:

1. bBoranuka: okynsik / b. K. Maxaros [xk.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.

2. boranmka: okynsik / b. K. Maxaros [k. 0.]. - llIeimkenT :b. k., 2013. - 424 Ger

3. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx palidOHaIBHOE UCTIOIH30BAHUE:

yuebHoe nocobue. - 2-e u3a. - Kaparanna: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlomoJbHUTEILHAS:

1. Awnnpimkuaa, A. M. BoTaHnKa: pyKOBOJCTBO 10 Y4eOHOW NPaKTHKE. - 2-€ W3/, HCIIP. U JIOIL. ;
Pek. YueOHo-meToanu. o0be. mo mea. hapmail. oopas. By3oB Poccuu. - M. : MUA, 2013. - 136 c.
;WL

2. boranuka. PykoBo/ACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocodue /mon pea. E. U.
bapa6anoga. - M. : IDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCThIX pacTeHU basHayIbcKOro HalMOHAIBHOTO mapka [Tekcr] :
pyxoBoactBo / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : un.
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1. 3aitumkosa, C. I'. boranuka [DnekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. Baiiranuesa. -
OnekTpoH. TekcToBbIe naH. ( 143M6). - M. : I'DOTAP - Menua, 2017. - a1. onr. auck (CD-
ROM).

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. . bapabanoBa. - D1ekTpoH. TekcToBbie qaH. ( 48.8M0). - M. : [IDOTAP - Menua,
2017. - 571. ont. muck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKYIbIK / Ka3akTin. aya. M. b. Baiiranuesa. -
DneKkTpoH. TeKcToBbIC naH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.

4. boranuka.Mmankynosa C.K., [llanabaes K.W., AmanGxxoBall.M. , 2016 116 Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., IlatcaeB ©.K., Opsinbacaposa K.K., Tokcanb6aepa JK.C., Kagumaena X.A.
boranuka: OkynsIK - DBepo Aamartsr, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Hemwuna, M. 1. boranuka (opranorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe mocobue / M. U.
Hemuna, A. B. Conones, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnosa, M. E. boranuka : KOHCHEKT JeKiui. YuyeoHoe mocooue / M. E. I1aBnoBa. — MockBa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIE BONIPOCHI (00paTHOI CBA3M):

1. TlpeacraBurenu nopsiaka OyKOIBETHBIX

2. llpeacraButenu MOpsAKa HBOIBETHBIX
3
4

Hpe,[[CTaBI/ITCJ'II/I ceMeicTBa ACTPOBLIX
ITogknacc Tp}/'6“IaTBIX U A3BIYKOBBIX

JEKIOUSA Nel5
1. Tema: Knacc oqHonoabHbIX. Tlopsiok uelHble U 3/1aKH.
2. Heanb: M3yunTh 0COOCHHOCTH CEMENCTBA JIMITUESIIBETHBIX, 3JIAKOIBETHBIX U CTPOCHHUE,
pa3MHOXKeHHe, MecTa OOUTaHUSI.
3.Te3ucnl JeKuUuU:
1. Cucremaruka pacTeHHH: OTHEN, KJIACC, MOPSJIOK, CEMEUCTBA, PO, BH/I.
2. Mopdonorudeckoe onrMcaHue: KOPSHb, CTEOEIh, JINCTHS, IIBETOK, TIJIO, CEMHI.
3. JlekapCTBEHHOE ChIphbeE.
4. Muxkpockonus.
5. Ilpumenenue.
3aaku, wim 3aakoselie (mar. Gramineae), wnu MATIUKOBBIe (1aT. Podceae) — CeMENUCTBO — OTHOIOIBHBIX
paCTeHI/Iﬁ, K KOTOPOMY OTHOCATCA TaKUC H3BECTHBIC W IOaBHO HWCIIOJIB3yEMBIC B XO3SHUCTBE pacTcHusd,
KakK IIIEHHUIIa, POKb, OBEC, PHUC, KYKYPY3a, IUMEHb, [IPOCO, 06aMOYK, caxapHbIil TPOCTHHK.
JKusHenubie (GOpPMBI  37aKOB  Pa3HOOOpa3HbI — JIEPEBbs, KYCTAPHUKH, MHOTOJIETHUE U OJIHOJIETHHE TPaBBbl.
Cpenu  37aKOBBIX  HET 3MU(GHUTOB, CAPOPHUTOB U MApa3uTOB. [ 'pyla MHOTOJIETHHX 37aKOB HauOolee
pazHooOpas3Ha. Cpean HUX €CTh PacTeHHs ACPHOBHHHBIC, UIMHHOKOPHEBHUIIHBIE, CTONIOHOOOpasywoiiue. B
KaKJIOM M3 YKa3aHHBIX TPYN MOKHO BBIICIMTH HECKOJIBKO MOATPYII, Pa3IHUYarONIMXCS AETAISIMHA CTPOCHHUS
HAaA3€MHBIX MW ITIOA3CMHBIX HO6€FOB pacTeHus. HaHpHMep, JACPHOBHUHHBIC 3JIaK B 3aBUCHUMOCTH OT THIIA
BO300HOBJICHHUs] TT00ErOB —  BHEBJATaJHMIIHOTO WM  BHYTPHBIATAJHIHOTO —  TOAPA3ACISIOTCS  Ha
PBIXJIOIEPHOBUHHBIE H TUIOTHOICPHOBHHHBIE, COOTBETCTBEHHO.
[ToOeru 3;1ak0B MOAPA3ACIIAIOTCS Ha BEreTaTUBHBIC M TeHepaTHBHbIC. KakIpli M3 HUX MOXET OBITh Kak
OJHOJICTHHUM, TaK 1 MHOI'OJICTHHUM. Mexanuszma BTOPHUYHOT'O YTOJJIILICHUA CTe6J’I$I HeT. BeTBrienue IIPOUCXOJUT B
30HE KYIIECHHS WK B oOsactu couserus. CTeOMu MMIMHAPUIECKHE, WICHHCTBIE, B MEKIOY3IHSX MOJIbIe —
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conoMuHbl. MCKIIIOUEHHEM SIBIISIIOTCS HECKOJIBKO BUJ0OB HOHCCMGﬁCTBa 6aM6y'KOBBIX, KYKypy3a u CaXﬂpHLIﬁ
TPOCTHUK.
Jlucthst ouepénHble, ABYpsIHbIC, Y3KUE, C HE3aMKHYThIM BiaranuineM. Ha rpaHuiie Biarajiuiia ¥ IUIACTUHKA
HaxXoauTcCs; MIEHYATHIN S3BIY0K MU pAa BOJIIOCKOB.
O6H_II/IC COLBETHA 3JIaKOB MOT'YT OBITh IpEaACTaBJICHBI KOJIOChAMU, METéJ'IKaMI/I, KOJIOCOBUOAHBIMH MCTCIIKAMH
(cynran), kuctsamu, mouatkamu. OOIIKME COIBETHS COCTOST M3 MHOTHX D3JIEMEHTAPHBIX COIBETHIf — KOJOCKOB.
B komockax MoxeT HaxXo4gUTbCA OT OAHOI'O A0 HECKOJBKHX IBETKOB. I_[BCTKI/I MCJIKUE, BETPO- HIIN
CaMOOIIBIIAEMBIC. L[BGTOKB TUIMUIHOM CJIydya€ HMMCECT HWKXHIOIO W BCPXHIOIO IBETKOBBIC UYCHIYH. BerH}IH
IIBETKOBAs YENIys MMEET 2 KW W, BEPOSTHO, BOZHUKJIA OT CpacTaHWs 2 dellyld. BHYTpH IBETKOBBIX YeNIyi
HaxogsaTcA 3 oueHb MaJEHBLKHE OBETKOBLIC HeHnyIKH — JIOOAUKYJIbI, KOTOPBLIC CYHUTAIOTCA 3JJICMCHTAMU
BHYTPEHHETO Kpyra OKOJIOLBETHHMKA. Takas CTPYKTypa OKOJOLIBETHUKA Ja€T OCHOBAaHHUE CUMTATh €ro
TpEXWIEHHBIM (TpEXMEpHBIM). B 1BeTke OOBIYHO 3 THIYMHKHU C KAa4aroIIMMUCS MBUIbHUKAMH. 3aBs3b IBETKA
HMEET 2 TEePUCTHIX PhUIbIIA. Y HEKOTOPBIX 3J1aKOB CTPOEHHE IBETKA OTJIMYAETCS OT ATOM THUIMHUYHOU CXEMBI.
Hanpumep, Buapl 6aMOyKOB UMEIOT 6 Wit 00JIee THIYUHOK, & BUJIBI POJIa IIMHHA — OJHY THIYMHKY.
[1nox — mceBIOMOHOKAPNIUIL: 36pHOBKA, Y KOTOPOH IIEHYATHIA OKOJIOILIOAHUK IJIOTHO IMPUJIEraeT K
CEMEHM M HHOTJA CIUMAeTcs CcOo crepmojepMoil. boiblryto 4acTh  €IMHCTBEHHOTO CEMEHHU
COCTaBJISIET SHIOCIIEPM. 3apOAbIII CPAaBHUTEIBHO HEOObIOM, 60KOBOM. KOpHU 371aK0B MOUYKOBATHIE.
Junéiinple, wm JInauesniel(nar. Liliaceae) — cemelicTBO OMHONIONBHBIX — PAacTEHMEl  HOpSIKA
JIunuensetnnie (Liliales). peacraButenn ceMeiicTBa pacipoCTPaHEHbBI MOYTH 110 BCEMY 3EMHOMY
mapy; I HUX XapaKTepHBI UIMHHBIC JIMHEHHBIC JIUCThS W OOpa30BaHUE 3aIacarolIMX OPTaHOB —
KOPHEBHILL, JIYKOBUI[ ¥ KIIyOHETTyKOBHUI]. MHOrHMe BHIBI — MOMYJSPHBIE IEKOPATUBHBIE KpPacHUBO-
LBETyIIUE pacTeHus. TpaBbl, B OCHOBHOM — MHOTOJIETHHUE, PEXE — KYCTAPHHUKHU WJIN JIEPEBbsI.
JlucTes Bceraa uenbHble, 6€3 MPUIUCTHUKOB U TOJIBKO MO UCKIIOUEHHUIO C YEePELIKAMHU.
Hanzemnsrii mober B OOJNBIIMHCTBE CIy4aeB MPOCTOM (TO €CTh HE HWMEIIINN pa3BETBICHUN).
[Tomsemublii MOOET OOBIYHO BUAOM3MEHEHHBIM, HMEIOMIMKA BUJI KOPHEBHINA, JYKOBHIIBI —HIIH
KITyOHEJTYKOBHIIbI, TTOCPEJCTBOM KOTOPBIX PACTEHHSI COXPAHSIOTCS BO BPEMS XOJIOJIOB WM 3aCyXH (B
AKApPKUX CTPaHaX).
[[BeTkn 0bOo0e€MONBIe, TPABMIBHBIC UM CIIETKa Pa3BUTHIE CHIIBHEE B OJJHY CTOPOHY, Y€M B JAPYTYIO, TO
€CTh IByCUMMeTpUUHbIe. OKOJIOUBETHUK HEXHBIN, IPKO OKpaleHHbI. Yncno 3 coxpaHseTcst BO BCEX
MATH KpPyrax, TaK YTO YHWCJIO YacTel OKOJIOIBETHUKA W TBHIYMHOK 6. 3aBS3b BEPXHSsSA, PEIKO
MOJIYHWKHASI; B €€ TpEX THE3AX MO MHOTY WIM IO HECKOJIBKY CEMSIIOYEK, MpPEBpalIatolIuXcs B
OenkoBbie ceMeHa. [lnog — TpéxrHésnas kopoOOUKa, JIOMAIIASICS IPU CO3PEBAHNUN HA TPU CTBOPKH,
WJIH STOJA.
4. UnitocTpaTMBHBINA  MaTepHaJl. HOYTOYK, MyJIbTUMEANIHBINA POEKTOP, KPaH.
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