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JIEKIIUSA Nel
1. Tema: PacTeHusi — ICTOYHUK >KU3HU Ha 3eMJI€.
2. Heawb: M3yunTh CTpOEHUE PACTUTEIBHON KIETKU, OTIUYHME MEXY PACTUTEIbHBIMU U KUBOTHBIMU
OpraHu3MamH, a TaKXe BbIIBUTb YPOBEHb YCBOCHHUS MPAKTUYECKUX U TCOPETUUYECKUX 3HAHUU U
HABBIKOB 10 pazjeny «PacTutenpHas KJIeTKay.
3. Te3ucnl JeKINHU:
1. Knerounas teopus. DyHKIIMN ¥ CBOMCTBA PACTUTEILHOMN KIETKH.
2. 3anacHble BEIIECTBA U €TI0 BUJIBL.
3. DOpracTrueckue BeUlecTBa U BKIIOUEHUS.
4. T'naBHBIC OTIIMUUTEIBHBIC MPU3HAKU PACTUTEIHHOM KIETKU OT )KUBOTHOM KJIETKH.
5. Mukpockomn. 3HaueHUE U CTPOCHUE.

Boranunka (0T rped. «00TaH?» - pacTeHHUE, TPaBa) — KOMIUIEKC OMOIOTHYECKUX HAYK O PACTCHUSX.
PacteHue — cioXKHBIM OpraHU3M, UMEIOMIMIA KJIETOYHOE CTPOCHUE, B KIETKAaX KOTOPOro MPOTEeKaeT
cienu(pUYecKue MPOIEeCChl KU3HEACATEIbHOCTH. POJb pacTeHWit OrpoMHA Ui BCEro >KMBOTO Ha
IJTaHEeTe U KPYroBOpOTa BellecTB B 6uocdepe.

boraHnka Kak KOMIUIEKC OMOJIOTMYECKHX HAyK O PpACTCHHAX BKIIOYAE€T CHCTEMAaTHKY,
Mopdonoruo, aHaTOMHIO, AMOPUONOTHI0, (U3HUONIOTHI0, Teorpaduio pacTeHuid, Teo0OTAHUKY,
9KOJIOTHIO pacteHuid. Takue pasnensl OOTaHUKH, KaK aHaTOMUs, MOP(OJOTHs, CHCTEMAaTHKa,
reorpadus, Gunoaorus, pa3MHOKEHNE PACTEHUN HanboJee TECHO CBSI3aHbl ¢ OCHOBHBIMU pa3fieliaMu
(bapMakorHO3UH u ux U3y4deHue HE00X0IUMO Oyayum dapmareBTam B
TpaboTe Mmpu 3aroTOBKE, CTAHAAPTU3AIMH, aHAIN3€E JIEKAPCTBEHHOT'O PACTUTEIHHOTO CHIPBSI.

Hayka o kinerke - 1uTonorust (0T rped. CJIOB. «KUTOC» - BMECTWIIMILE U <JIOTOC» - YUYEHHE).
PacTenusi, kak W KUBOTHBIE, HMEIOT KJIETOYHOE CTpoeHue. BrepBbie kieTka OblIa oONMucaHa
AHTJIMICKUM HCCleoBaTeneM, MaTeMaTukoM u (usukom PobGeptom ['ykom B 1965 1. PabGotas nazg
YCOBEPLIEHCTBOBAaHUEM MHUKpOCKoNa, ['yk paccmarpuBall cpesbl ¢ IPOOKU U OOHAPYKUJI €€ STYEUCTOE,
KJleTouyHoe cTpoeHue. [IpoOka — MOKpoBHAs TKaHb PacTEHHUs, €€ KIETKH MEpTBbIE, TaK YTO IMEpBbIC
YBUJICHHBIE YETIOBEKOM KJIETKU COCTOSUIM TOJIbKO n3 obonouek. Ho yxe P. I'ykom Obutn paccMOTpeHbl
Cpe3bl C IPYTUX YacTel pacTeHUs U OTMEUYEHO, YTO KJIETKHU 3aII0JTHEHBI KCOKOMY.

B pactutenbHON KI€TKE pa3inyaroT MPOTOIUIACT — )KUBYIO YACTh KJIETKH, AKTUBHO YYaCTBYIOLIYIO
B OOMEHE BEUIECTB, U OKPY’KAIOLIYI0 MPOTOIUIACT KIETOYHYIO 000J0uKy. DopMeHHbIE 3JE€MEHTHI
mpoToriacta, obnamaromue crnenuduueckumMu GYHKIUSMHU, Ha3bIBAIOT OpraHe/uiaMud KJeTKu. Bo
B3pPOCJIbIX KJIETKaX B [IEHTPE UMEIOTCS BAKYOJIb — MIOJIOCTh € KJIETOYHBIM COKOM.

B knerke, Kpome TOro, MOTrYT HaKalUIMBaTbCsl 3allacCHbIE BEIIECTBA M MPOAYKTHI €€
KU3HEIEATeNIbHOCTU. B mpoTomiacte BBIIEISIOT HUTOMIA3MAaTUYECKYI0 OCHOBY, WM OCHOBHYIO
m1a3My (IUTOMIIA3MAaTUYECKUN MaTPUKC, reanoruiasma), GopmeHHblie aneMeHTsl. OUH U3 HUX — PO,
IJIaCTUBI, MHUTOXOHAPUH, c(epocoMbl — OOHAPYKHUBAIOTCS B CBETOBOW MHUKPOCKOIN, IPYyrue —
I1a3ManieMMa, TOHOIUIACT, ammapaT [ ofbpku, SHAOIUIa3MaTHIeCKas CeTh C pUOOCOMAaMH, JTH30COMBI,
MHUKPOTPYOOUKH, TEPKCHUCOMBI — SIBIIOTCS  YIABTPACTPYKTYPHBIMH  OOpazoBaHusiMu. YacTh
mpoToriacta 0e3 DIEeMEHTOB KIETKH, BHJIWMBIX TIOJ] CBETOBBIM MHUKPOCKOIIOM, HAa3BIBAIOT
I[IATOILJIA3MOH.

4. AnocTpaTUBHBINA MaTepuali: HOyTOYK, MyJIbTUMETUIHBIN TPOEKTOp, SKPaH.
5. Jluteparypa:
OcHoBHas:

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

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

3. Aiinap6aesa, J[. K. Pactutensubie pecypcebl Kazaxcrana n Mx palidoHaIBHOE UCTIOIh30BAHUE!

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

1. Annpimkuna, A. M. boranuka: pykoBOJACTBO MO y4eOHOW IPAaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ; Pek.
YyebHo-MeToan4. 00be. o Me. ¢hapmail. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c. : ni.

2. boranuka. PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocodue /mon pex. E. U.
bapa6anoga. - M. : T'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYUCTHIX pacTeHU basHayIbCKOro HalMOHAJIBHOTO mapka [ Tekcr] :
pykoBozacTBo / A. H. KynpusioB [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3n-Bo CO
PAH, 2013. - 216 c. : un.

JIeKTPOHHBIE PecypehbI:

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

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIEKTPOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. . bapabanosa. - DnekTpoH. TekctoBbie naH. ( 48.8M0). - M. : [DOTAP - Menua,
2017. - 5. onit. guck (CD-ROM).

3. 3aitumkosa, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKYyIbIK / Ka3akTia. aya. M. b. Baiiranuesa. -
DnexTpoH. TekcToBbie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 0.

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

5. Maxaros b.K., IlatcaeB ©.K., Opsiabacaposa K.K., Tokcan6aesa JK.C., Kagumaena X.A.
Boranuka: Okyasik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boraHnuka : KOHCIIEKT Jeknuii. YdueOoHoe nocodue / M. E. IlaBmoBa. — Mockaa :
Poccwuiickuii yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

. KouTposbHbie Bonpockl (00paTHasi CBSI3b):

. Knnerounas teopust u ero 3HadeHue

. MeTtoapl uccienoBaHus UTOIOTUN

. OcHOBHBIE IPU3HAKHU OTIHYNS MEXKITY PACTUTEIbHOMN KIETKU U KUBOTHOM KIETKH

. IIpoToriact u ero COCTaBHbIE YaCTH

. Opranemnsl nuromnasmel. CTpoeHue u GyHKINU.

N B WN—=O

JEKIUSA Ne2
1. Tema: PacTutennbHble TKAHU U €10 BUIBI
2. Heab: U3yunth oOpa3oBaTeibHbIC, MOKPOBHBIC, OCHOBHBIE TKAHH BBIICIUTENBHBIC, MPOBOJISIINE,
MEXaHWYEeCKHE TKaHU 3aKOHOMEPHOCTH HX MIPOUCXOKICHHUSI W Pa3BUTHUA. 3aKPETNHUTh HABBIKH O
MPAKTUYECKOM UCTIOIb30BaHUH MOJTYUYEHHBIX 3HaHM. PactutenbHpie TkaHu: CTpoeHue u PyHKIUU.
3. Te3ucehl JeKIUHU:
1. Crpoenue u GpyHKIIUU 00pa30BaTEIHHOM, TOKPOBHOM, OCHOBHOM TKaHHU.
2. Jlokanm3amus B pacTCHHUSIX.
3. Ctpoenue u QyHKIUN BBIICTUTEIHHOM, TPOBOISIION, MEXaHIHUYECKON TKAaHU.
4. Jloxkanu3anus B paCTCHHUSX.
5. TlpoBomsuiue my4Ku.


https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
https://www.iprbookshop.ru/20655
https://www.iprbookshop.ru/22163
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Knerku, cxomHbele MO MPOUCXOXKJICHHIO U B3aUMOCBS3aHHBIC JAPYr C JAPYroM (YHKIHOHAJIBHO,
o0pa3yroT TkaHb. Bce TkaHM pacTeHHA, NPUHATO JEIUTh Ha OOpa3oBaTelbHbIE (MEPUCTEMBI) U
noctosiHHbele. Cpeau MOCTOSIHHBIX pPa3jinyaroT TKaHU MOKPOBHBIE (3MUAEPMUC, NEpUIEpMa U J1Ip.),
npoBozsimue (yd, JpeBecMHa) M OCHOBHbIE (MEXaHMYECKHE TKaHM KOJUIEHXMMa, CKIIEPEHXHMa;
ACCUMMWJIALIMOHHAS TKaHb, 3a1acaromias u T.1.). KIeTKu moCTOSHHBIX TKaHEeH MOTYT OBITh )KUBBIMU HITH
MEPTBBIMHU.

Oo0pa3zoBaTebHbIe TKAHU, MM MepucTeMbl. MepucreMa — 3T0 crienuain3upoBaHHasi TKaHb,

KJIETKHA KOTOPOM JeNATCS U Aal0T Hayallo HOBBIM KiieTkaM. [lo  moyokeHHio B Telne  pacTeHus
MepHCTeMa MOXKET OBITh BEPXYIICUHOM, BCTABOYHOU, O0KOBOK. KamOwmii u (periorer — 370 BTOPUYHBIC
MepHucTeMbl. BTOpUUHBIMH X HA3BIBAIOT MOTOMY, UTO AU depeHnanus 3TUX TKaHell B OpraHe u ux
(YHKIMOHMPOBAaHUE HACTYMAIOT IO3[HEEC Hayaja JEATEIbHOCTH KJIETOK MEPBHYHOW MepucTeMbl. B
KOpHE U B cTeOne kamOuii u ¢emtoreH 3aHUMAlOT OOKOBOE IMOJOXKEHHE, MO3TOMY HX HAa3bIBAIOT
O0KOBBIM MepHrcTeMaMHu. Ta u Apyrasi MeprcTeMa MpeICTaBICHbl OJJHAM CIIOEM KIIETOK.
IloxpoBHble TKaHU. [lokpoBHAs TKaHb — 3TO TKaHb, MOKPHIBAIOIAS CHAPY)XKU OpPraHbl pPacTECHUS U
3alMIIAOIIas ero OT HEOJaronmpusITHBIX BO3IEMCTBUI BHEIIHEW cpeabl. Yepe3 MOKPOBHYIO TKaHb
OCYIIECTBISIOTCS TMOTJIONIEHNE BEUIECTB M3 BHEIIHEH cpeasl W BblaedeHue. [lokpoBHBIE TKaHU
pa3nuyHbl. 110 TpOUCX0XKIEHUIO OHU MOTYT OBITh TEPBUYHBIME (STHIEPMUC, SMTUOIEMa U IK30epMa)
Y BTOPUYHBIMU (TIEpHIepMa).

DOnuaepMuc, UM KOXKHUIA, MOKPHIBAET CTEOCINb, JIUCThs, CEMEHA, TUIOJbI, YacTh LBETKa. Y
pa3HbIX PacTeHUU U OCOOCHHO Ha Pa3HBIX €ro OpraHax CTPOEHHUs TKaHU pa3nuuHo. Ho B memnom ans
KOXHIIbl XapaKTEPHO HaJIUYME€ OJHOIrO CJIOS IJIOTHO PACIOIOXKEHHBIX KJIeTOK. O4eHb 4acTo KIIETKU
UMEIOT M3BUJIMCTHIE OOKOBBIE CTEHKH, UYTO YCHIIUBAET MPOYHOCTh MX COeAMHEHUs. KIeTKH KOXHIIbI
YKUBBIE, MPOTOIJIACT 3aHUMAET [IOCTEHHOE IOJIOXKEHUE, B LIEHTPE HAXOJIUTCS BaKyoJb. XapaKTepHO
HEpaBHOMEPHOE KJIETOYHON 000JI0UKH, U €€ Hapy>KHasi CTEHKa ObIBaeT TOJIIE.

JnuaepMa. BHEIIHAS MIEPBUYHAS IOKPOBHASI TKaHb PACTEHHUM, OOBIYHO OJHOCIOMHASI, MOKPHIBAIOIIAS
MOJIO/IbIE CTE0IM U OCTalbHBbIE Ha3eMHBIE OpraHbl (JIUCTHS, JICTIECTKH, TUIOABI U 1p.). [lpencraBuser
co00i1 Hapy>KHBIN CI0N KIETOK, 00pa3yIoUIUiics U3 MPOTOAEPMbI KOHYCa HAPACTAHMUS.

Ilepunepma (mpobdka). Komruiekc TkaHeil, cocTosmuii 13 GEUIOreHa U ero MPOM3BOAHBIX —
demtonepmsl (OTKIAABIBACTCS BHYTPH) W (GeUIeMbl, WM TPOOKH (BTOPUYHOM MOKPOBHOW TKAaHH,
OTKJa/abIBaeTCd Hapyxy). llepunepma sBisieTcsi OAHMM W3 YETKO BBIPAKEHHBIX KOHCTPYKTHUBHBIX
3JIEMEHTOB CTPOEHMSI CTEOJIsI BBICUIMX PACTEHM, KOTOPbIE HEBO3MOXHO OTHECTU HU K TKaHSIM, HHU K

opraHam.
Kopka (putmaom). HapyxHas  yacTb KOpbl MHOTOJIETHUX IMOOETOB M KOPHEH, COCTOUT U3
OMEPTBEBLIMX  YYaCTKOB MEPBUYHOM  KOpbI M  BTOPUYHOM (UIOSMBL. ~ OTH  JBE  TKaHU

pa3aengioTcs nepuaepMamMu, 00pa3syeMbIMH HEOJJHOKPATHO 3aKJIaIbIBAEMbIMU (EJITOreHaMU.

OcHoBHble TkaHU. HanbGonpmnii 00beM B paCTeHHUU 3aHUMAIOT OCHOBHBIE TKaHM, 3aLUILECHHbIE
CHapy>XM TOKPOBHBIMH TKaHSMU M MPOHU3AHHBIE MPOBOIAUIIMMH, MEXaHWUYECKUMHU U JPYTUMHU
TKaHsAMHU. OOpa3youme UX SKUBbIE KIETKM OTJIMYAIOTCS OOBIYHO MApEeHXWMHBIM CTPOEHHEM; HX
000J104Ka OOJIBIIEH YacThbIO TOHKAs, COCTOUT U3 IEJIII0I03bl, HO HEPEIKO YTOJIIAETCS U IPEBECHEET.
Ouepranve KIETKH pa3JIM4Hbl, 4Yalle BCEro OKPYIJIO-MHOIOyrosibHble. (OCHOBHasi TKaHb B
MIPOTUBOMNOJIOKHOCTh IPYTMM OYeHb OOrata MeKKJIETOUHBIMH MpocTpaHCTBamMu. Pasmepbl ux BecbMa
pa3sHOOOpa3Hbl, HauWHas OT Y3KMX KaHaJIOB M KOHYas KPYIHBIMU IIOJIOCTSMH, BO MHOIO pas3
MPEBBILIAIOIINMH pa3Mepbl CaMHUX KIIETOK.

BoiiesuTenbHble TKaHW. B mporecce oOMeHa BEUIECTB y pacTeHHMU, MOMHUMO MPOAYKTOB,
NMOTpeOIIIeMbIX CaMUM pacTeHHeM, oOpa3yeTcs eule psii OTOPOCOB WM MOOOYHBIX MPOIYKTOB, AJIS
NUTAHUS PAcTEHUs] HE HMMEIOIMX HUKAKOTO 3HAYEHHS; OHM MOTYT OBITh OTHECEHbl B TIpYIITy
BbienieHnil. K 310l rpymme mpuHagiexaT HEKOTOpble KHCIOTHl M MHUHEpalibHble COJIM, 3(UpHbIE
MacJia, CMOJIbL, AIKAJIOUABI, CIIU3H U Ap.


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
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD
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IpoBoasimue Tkanu. I[lepemerieHue MNHUTATEIBHBIX BEIIECTB, TOTJIOIIEHHBIX U3 TIOYBBI U
CUHTE3UPYEMBIX B pACTEHHH, MPOUCXOAUT IO BCEM JKHUBBIM KIJIETKaM, a Takke I10 KIeTKaM
CHEIUATM3UPOBAHHBIM; IIOCIEAHUE BXOJAT B COCTAB IIPOBOSIINX TKAHEH.

CoOCTBEHHO TMPOBOAAIIME BJIEMEHTHl B TeJ€ PACTCHUs TPYNIUPYIOTCS B KOMILUIEKCHI C
KJICTKaMH, BBITIOJIHSIOIIUME UHBIE QYHKIMY (MEXaHUYECKYIO U 3aracarollyio). B cOBOKymHOCTH OHU
HEpeIKO 00pa3yloT MPOBOJAAIIME MMyYKH, TPOHU3BIBAIOIINE TEJIO PACTEHUS B PAa3HBIX HAIPABICHUSAX U
o0ecreYnBaONIe HAMPABICHHYIO NepeAady MUTATEIbHBIX BEIIECTB M MEXaHMYECKYIO MPOYHOCTH
OpraHoB.

[Tyukn cocrost u3 syba (¢dnosMbl) U IpeBecMHBI (KCuiieMbl). Takue MydKH Ha3bIBAIOTCS
CIIOKHBIMU. Pexke popMUpPYIOTCS TPOCTHIE MYYKH, COCTOSIINE I TOJIBKO U3 (JI0AMBIL, UIH TOIBKO U3
KenineMsbl. [Tyuku MoryT OBITH OTKPBITBIMHU, €CIIH B HUX UMEETCsl KamOuii, Oiarogapsi paboTe KOTOPOro
MyYKH pa3pacTaroTcs U yBeNUYUBAIOTCS. B 3aKphIThIX Myukax kaMOusi HeT. CI0XKHbIE MyYKH C YYETOM
B3aMMHOTO PACIOJIOKCHUS (DJIOIMBI U KCUIJIEMBI MOAPA3ICIISIIOT Ha OOKOOOUYHBIC (KOJUTATepPAIBHEIC),
Koraa (ho3Ma ¥ KCHJIeMa paciioiaratoTcs psaaoM, 00k o 00K; ABaXabpl 00K0OOUYHBIC (OUIaTepalIbHBIC),
KOTJa K KCHJIEMe C JBYX CTOPOH IMpPHUMBIKaeT (yiodMa; KOHIICHTPHUYECKHE, Kora (rosMa OKpyKeHa
KCUJIEMOW WJIM KCHJIeMa OKpykeHa (pIodMol; paauanbHble, KOTJa MO KPYTy JIy4d KCHUJIEMBI
yepeayrores ¢ Jiydamu (iaosMmel. [Tocneanuil Tun mydka XapakTepeH AJis KOpHEW IpU MEPBUYHOM UX
CTPOCHHH.

HpeBecuna, wid KcwieMa — CIOXHas TKaHb, TJ€, MOMHUMO COOCTBEHHO IPOBOJISAIINX
AJIEMEHTOB (Tpaxeuja U COCYAOB), UMEIOTCS KJIETKH, BBIIOJIHSIONUINE MEXaHUYECKYIO U 3aMacarollyio
¢yaknun. Tpaxeuasl — 3TO MEPTBBIC, BBITSHYTHIC, HEPEIKO Ha KOHIIAX HECKOJIbKO 3a0CTPEHHBIC
KJIETKH, pacrioyiaraloiifecs Tak, YTO KOHEI[ OJHOM KIIETKH 3aXOAMUT 3a JPYryr kietky. O0omouku
Tpaxeu | YTOJILIAIOTCS U OJPEBECHEBAIOT. XapaKTep YTOJIIEHUS MOXKET ObITh pa3auuHblil. Bropuunas
000JI0uKa HaKJIaJgpIBaeTCSd Ha TEPBUYHYIO B BHUJAE OTIEIBHBIX KOJNel (KOJIbYaThle Tpaxeuibl) HIN
cnupann (cnupanbHble Tpaxeunbl). bojee TecHOe pacroyioKeHHe KoJjiel] WIM OTAEIbHBIX BHUTOK
COUMpaJli M BO3HUKHOBEHHS BEPTHUKAJIBHBIX MEPEMbIYEK MEXJIy HHUMH MOXET NPHUBECTH K
(OpMHPOBAHUIO JIECTHUYHBIX M CETYATHIX Tpaxewuj. Y TMOCIEIHUX, B OTJIMYME OT KOJIbYATBIX U
CIUpPAJIbHBIX, YBEJIMUMBAECTCS MEXaHUUECKAsI HPOYHOCTh KIETOYHBIX CTEHOK.

Mexannuyeckue TKaHU — 3TO TKaHHU C SIPKO BBIpaXEHHOW omopHO#l ¢yHKuMer. OHM o0OpasyroT
CKeJeT pacTeHus. TKaHU 3TH HEOJIMHAKOBBIE, TO3TOMY PA3IMYAIOT KOJUIEHXUMY U CKIEPEHXUMY.
Konnenxuma 3TO THUNMYHAs ONOpHAs TKAaHb PACTYIIMX OPraHoB, HMOO KIETKHW 3TOM TKaHU
HAYMHAIOT U epeHIIpoBaTLCS OYEHb paHO, U Oaroaapsi COXpaHEHUIO CIOCOOHOCTH K PACTHKEHUIO
OHU HE IPEMATCTBYIOT POCTY OpraHa B LI€JIOM, oOecreunBasi Mpyu 3TOM €ro npo4HocTh. Kosienxuma
XapakTepHa JIJIs HaI3eMHBIX OPraHOB M pa3MeliaeTcs 1o nepudepun Kopbl cTedis, Mo Kpar JTUCTOBON
IJTACTUHKH U B 00JIACTH pacoJIOKEHUs TJIaBHOM JKUJIKK J1McTa. KIeTKu KOJIJIeHXUMBI J)KUBbIE, HEPEIKO
coJiepKaT XJIOpOILIACTBHI. OHU HECKOJBKO BBITSHYTHI IO OChIO OpPTraHa, a Ha MOMEPEYHOM CEYEHUHU
MHOTOYTOJIbHBIE WJIH B OYEPTAHUH MPUOIMHKAIOTCS K IPSIMOYTOIBHUKY.

CxyiepeHXUMa MOXET ObITh 00pa3oBaHa BHITSHYTHIMH KIETKaMU C 3a0CTPEHHBIMH KOHIIAMH
(CKIIEpeHXMMHBIE BOJIOKHA) WJIH KileTKkamMu. KoTopbie UMEIOT 0oJiee Uil MEHEE OJIMHAKOBBIC pa3MEpPhI
B Pa3HbIX HANPABICHUIX (CKIEPEUIbl, WIH KAMEHUCThIE KIeTKH). CKIEpEeHXUMHBIE BOJIOKHA — 3TO
OOBIYHO  MEpTBBIC KJIETKH, C TOJCTOCTCHHOW, dYaIe OJIpEBECHEBIICH  000IOYKOU, ¢
HEMHOTOUYUCICHHBIMH MOPAMH. Y HEKOTOPBIX pAaCTEHUN (BUHOTPaJd, KMUPKA30H) BOJOKHHMCTAs KIIETKa
UMeeT nonepeyHsle neperopoaku. Ckiepeubl, WIM  KAMEHUCThIE  KJIETKH, OYeHb  IIHPOKO
MIPEJICTABICHBI B Pa3HBIX YAacTAX PACTEHHUsS: B cTeOlie, B KOXKYpE CEMsSH, B CTEHKE OKOJIOIJIOHUKA, B
nucThax. Kierku oOBIMHO MEpTBBIC, TOJCTOCTCHHBIE, C OJIPEBECHEBINECH 000JO0YKOW, MPOHU3AHHON
MHOT'OYHUCIIEHHBIMH MOPaMHU.
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4. AnnocTpaTUBHBINA MaTepuaJi: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.

5. Jluteparypa:

OcHoBHas:

1. boranuka: okynbik / b. K. Maxaros [k.0.]. - AniMatsl :9Bepo, 2014. - 424 Ger.

2. Boranuka: okynsik / b. K. MaxatoB [k. 0.]. - [LIsiMkent :b. x., 2013. - 424 Ger

3. Aiinap6aeBa, JI. K. Pactutenpnbie pecypcesl Kazaxcrana u ux paioHaaIbHOE HCIIOIb30BaHUE:
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.

JdonoJbHUTEIbHAA:

1. Amnusiukuaa, A. M. boranuka: pykoBoACTBO 10 yueOHOU MPaKTHKE. - 2-€ U3/, UCIIP. U JOIL. ;
Pek. YueOHo-MeToamu. 00be. o Mea. (hapmail. oopas. By30oB Poccnu. - M. : MUA, 2013. - 136 c.
;WL

2. bBoranmka. PyKoBOACTBO K MPAaKTUYECKUM 3aHATHAM: yaeOHOe nmocodue /mox pex. E. U.
bapa6anoga. - M. : I[DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTHIX pacTeHU basHayIbCKOro HaMOHAIBHOTO mapka [ Tekcr] :
pyxoBoactBo / A. H. KynpusiHos [u ap.] ; otB. pea. A. JI. 96ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE PecypcehI:

1. 3aitumkosa, C. I'. botanuka [D11eKTpOoHHBIN pecypc|:0KyIbIK / Ka3akTia. aya. M. b. Baiiranuesa.
- DnekTpoH. TekcToBble AaH. ( 143M0). - M. : I'DOTAP - Menua, 2017. - an. onrt. auck (CD-
ROM).

2. BboraHuka: pyKOBOJCTBO K MPAKTHYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ mox pen. E. U. bapabanosa. - DnexkTpoH. TekcToBbie AaH. ( 48.8M0). - M. : ID0TAP - Menua,
2017. - 1. ont. quck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [ D1ekTpoHHBIN pecype]: OKyJIbIK / Ka3akTul. aya. M. b. Baliranuesa.
- DnekTpoH. TekcToBble AaH. (143M06). - M. :I'DOTAP - Meaua, 2016. - 304 6.

4. boranuka.lMmankynosa C.K., [llana6aes K.W1., Aman6xxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. Maxaros b.K,, I1atcaeB O.K., Opsiabacaposa K.K., Tokcan6aepa K.C., Kagumaesa X.A.
Boranuka: Okynsik - IBepo Anmarsl, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jlemuna, M. U. bBoranuka (opranorpadus u pa3sMHOXKEHHE paCTCHHI) : yueOHOe mocobue / M.
WU. Jlemuna, A. B. ConoBbeB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIEKT Jeknuii. YueOHoe nocodue / M. E. ITaBnoBa. — Mocksa :
Poccuiicknit yauBepcutet apyx061 Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

. KoHTpOJIbHBIE BONIPOCHI (0OpPaTHOM CBAA3M):

. PacTuTenbHas TKaHb U €TO BHUJIBI

. Yka3zath QyHKIIIO 00pa30BaTEIbHBIX MEPUCTEM.

. Mepucrema BIMIOIIAs Ha POCT PACTEHUH B BBICOTY, B ITTUHY, B TOJIIUHY
. THIBI TOKPOBHOW TKAaHM.

B~ W= O

JIEKLUS Ne3
1. Tema: BereraTuBHbIC OpraHbl: KOPEHb
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2. Heanb: M3yunTh CTpOEHUE MPOPOCTKOB OTHOJMOJBHBIX H ABYJIOJBHBIX PACTCHHH, KOPHEBYIO
CHCTEMY, OCHOBHbIE 3aKOHOMEPHOCTH B CTPOEHHM BEreTaTUBHBIX OpraHoB. M3yuuts Mopgoioruto,
AHATOMMIO U (PU3UOJIOTHIO KOpHs. HayunThesi IpUMEHATh TEOPETUUECKHE 3HAHUS Ha MTPAKTHKE.

3. Te3uchl JEeKINHU:

Mopdonorust, aHaTOMHsI U PUIUOTOTHS KOPHSI.

Tunsl KOPHEBBIX CUCTEM.

Tunel kopHEH

Bunounsmenenne KopHeH.

KOPEHb — 310 0CeBOll BereTaTuBHbIN opraH pacreHus. KopHHM 3aKkperuisitoT pacTeHus B IIOYBE,
o0ecreynBaOT BCAaCblBAaHUE W IIOCTYIJIEHHE B pAacTeHUE BOAbl M MUHEpPAIbHBIX BEILECTB,
HEOOXOJUMBIX JIISi OCYIIECTBIICHHS HOPMAJIbHOM >KM3HENCSTEIHHOCTH OpraHm3Ma. B HMX KieTkax
IIPOMCXOJIUT CUHTE3 Pa3HOOOpa3HbIX M JKU3HEHHO BaKHBIX coeluHeHHH. Kpome Toro, kopeHb MOKET
CIIy’)KMTh XPaHWIMILIEM 3allacHbIX BEIIECTB, MCIOJIb3yEMbIX PACTEHHUEM B OIPEICICHHbIE NEPHUOIbI
BereTallui. B HEKOTOpBIX cillydasx Ha KOPHAX 3aKJIA[bIBAIOTCS IPHUIATOYHBIE IOYKH, U3 KOTOPBIX
Pa3BUBAIOTCS] HOBBIC HA[3EMHBIE TIOOETH.

Kopens nmeer nuianHapudeckyto GopMmy, K BEpXyIIKe BBITSHYT Ha KOHYC; HA KOPHE HET JIMCThEB U
reHepaTUBHBIX opraHoB. [Ipu mpopacTaHuu ceMEHM KOpPEHb IEPBBIM NOSBISIETCA 3a MpeesiaMu
KOXYpBI M pacTeT BepXylkoi. Ha KOHYMKE KOPHS KJIETKM MHTEHCUBHO JAEIUTCS. BbIlie 3T0i 30HBI
KJIETKM TNOYTH MPEKpaIlaloT JeleHue, U Onaronzapsi Oosiee AJIUTENBHOMY POCTY IO CPaBHEHHUIO C
KJIETKaMM TEepBOM 30HBl OHU CHJIBHO BBITATMBAIOTCA U BAaKYOJIM3UPYIOTCS (30HA PACTSKEHHS).
3aKOHYMBIINE POCT KJIETKH BCTyMaT B ¢a3y auddepenumamnym, B pe3ynbraTe 9ero GopMupyrTCs
IIOCTOSIHHBIE TKaHU OpraHM3Ma. YYacTOK KODPHs, CIEAYIOIMN 3a 30HOW paCTSDKEHHUS, ITOJIYYHII
Ha3zBaHue 30HBI Auddepennnanyn kinerok. Ha ydacTke KOpHS BBIIIE YKa3aHHOW 30HBI TEPBUYHAS
muddepeHnmanus TKaH| yXKe 3aKOHYMIIACh. JTa 30Ha KOPHEBBIX BOJIOCKOB, WJIM 30HA BCACBHIBAHUS.
KopHeBble BOJIOCKH SBISAIOTCS BBIPOCTAMH TOHCTOCTEHHBIX KIIETOK HapyXKHOro cios. B 3oHe
mudQepeHIraui 3TH BBIPOCTHI TOJBKO €I1€ HAaYWHAKT 00pa30BBbIBATHCS M 3aT€M BBITATMBAIOTCA 10
0,5-1,0 cM. 30Ha KOPHEBBIX BOJIOCKOB y Pa3HBIX paCTEHUI MMeeT HEOIMHAKOBYIO IPOTSHKEHHOCTH HO B
cpenHeM paBHa 2 — 3 cM. KopHEBBIE BOJIOCKM YBEJIMYMBAIOT BCACHIBAIOLIYIO TOBEPXHOCTH KOPHEN BO
MHOTr0 pa3. OHU IUJIOTHO MPWJIMIAIOT K MOYBEHHBIM YacTHIAM, T.K. Ha MX MOBEPXHOCTH OOpa3yercs
CIIM3UCTBIN ciloil. KopeHp mormomaer u3 mo4yBbl BOAY, MUHEpPAIbHBIE U HEKOTOPHIE, CPAaBHUTEIILHO
HU3KOMOJIKYJISIDHBIE, OpraHMuYecKue coeAuHeHus. llormoliieHne BelECTB W3 BHEIIHEH Cpefbl
n36upaTensHo. JKUBoH opraHu3M ycBauBaeT CO€AMHEHHUE, KOTOPbIe HEOOXOIMMBI JIsl OCYIIECTBIECHUS
€ro HOpPMaJIbHOM ku3HeneaTeabHoCcTU. KileTku KOpHS, KpoMe TOTO, BBIIETSIOT BO BHEIIHIOK Cpeay
BeniectBa. Koropele mNpeBpamaloT  TPYIHOAOCTYIIHBIE [UIsl IOTJIOIIEHUS PAacTEHUEM COJIA B
aerkoycBoembie popmbl (Harpumep, Cas (PO4)2).

4. AnocTpaTUBHBINA  MaTepua: HOyTOYK, MyJIbTUMETUIHBIN TPOEKTOp, SKPaH.
5. JIureparypa:
OcHoBHas:
1. boranuka: okynbik / b. K. MaxatoB [k.0.]. - Anmatsl :9Bepo, 2014. - 424 Ger.
2. boranuka: okynslK / b. K. Maxartos [k. 0.]. - [lIeimkenT :b. k., 2013. - 424 Ger
3. Aiimap6aesa, J[. K. Pactutensubie pecypchl Kazaxcrana n MX pallmOHaIBHOE 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.

JlomoabHUTEIBHAS:

APwnh e
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1. Anupnukuna, A. M. boranuka: pykoBOJACTBO MO y4eOHOU PAKTUKE. - 2-€ U3/., HCIIP. U JIOIL. ;
Pek. YueOHo-meTouy. 00bea. o mea. papmair. oo6pas. By3oB Poccuu. - M. : MUA, 2013. -
136 c. : ui.

2. boranuka. PykoBoJICTBO K MPaKTUYECKUM 3aHATUSAM: yueOHoe nocobue /mox pen. E. U.
Bapabanosa. - M. : I[DOTAP - Menua, 2014. - 304 c.

3. Ompenenurens COCYIMCTHIX pacTeHUi basHaybCcKoro HarmoHambpHOTO napka [Teker] :
pykoBojctBo / A. H. Kynpusnos [u np.] ; oTB. pen. A. JI. D6ens. - HoBocubupcek : M3a-so CO
PAH, 2013. - 216 c. : um.

JIEKTPOHHBIE pecypcehl:

1. 3aifuukosa, C. I'. botanuka [ D1eKTpOHHBIN pecypc]:0KyIbIK / Ka3zakTil. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. ( 143M0). - M. : [DOTAP - Menaua, 2017. - a1. ont. quck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. . bapaGanosa. - DnekTpoH. TekcToBbie qaH. ( 48.8M06). - M. : [DOTAP - Menua,
2017. - 371. onit. tuck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKybIK / Ka3akrii. aya. M. b. baiiranuesa. -
DneKTpoH. TeKcToBbIe naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 6.

4. boranuka.MmankynoBa C.K., [llanabaes K.W., Aman6:xoBa/l.M. , 2016 I1b Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., IlarcaeB O©.K., Oprsin6acaposa K.K., Tokcan6aepa JK.C., Kagumaesa X.A.
boranuka: Okynsik - OBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. IlaBnoma, M. E. boranuka : KoHCIEKT Jekiui. Ydyeonoe mocodue / M. E. IlaBnoBa. — MockBa :
Poccuiickuit yauBepcuter Apyxk0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHON CBSA3M):

1. Kakue opranbl Ha3bpIBalOT BETETATUBHBIMU, & KAaKHUE — PETPOTYKTUBHBIMU ?

2. Yto Takoe KOpeHb, KAKOBBI €T0 PYHKITHH?

3. Uro Takoe kopHeBas cuctema? Kakue OBIBAIOT THUIBI KOPHEBBIX CHCTEM IO TIPOUCXOXKICHUIO U TIO
bopme?

4. N3 xakux 30H COCTOUT KopeHb? KakoBbl cTpoenne n QyHKIMH Kaxaoi u3 HUX? UTo nmpencrasisier
co00i1 KOPHEBOI BOIOCOK?

JIEKIIUSA Ned

1. Tema: BereratuBHble Opranbl: cre0esnb, mo0er.
2. Heab: M3yuuth CTpOEHHE NPOPOCTKOB OJHOMOJBHBIX U JABYIOJBHBIX pPAaCTEHUH, MOOETOBYIO
CHCTEMY, OCHOBHBIC 3aKOHOMEPHOCTH B CTPOSHHH BETETaTUBHBIX OpraHoB. M3yunth Mopdoioruto,
aHaTOMMIO U pU3UOJIOrHI0 cTebs. HayunThes mpuMeHsITh TEOpETHYECKUE 3HAHUS HAa IPAKTUKE.
3. Te3ucsl JeKuHuu:

1. Mopdonorus, anatomust 1 GU3MOIOTHS CTEOIS.

2. TloGeroBas cucrema.

3. Tumsl ctpoenus cTeds.

4. BunousmeneHue noderos

Cmebenb — 5TO oceBas uacTb mnobera. OH BBINOJHACTCS OMNOPHYIO (QYHKLUUIO U

o0ecrieunBalOT HanboJjee OJaronpusTHOE PACIONIOKEHHE K MCTOYHHKY CBeTa (POTOCHHTE3UPYIOIINX
OpPraHOB — JIUCTHEB; HA HEM paCIOjararoTcsl MOYKU W pa3BUBAIOLIMECS M3 HUX MOOETH BETBICHUS.
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Uepes crebenb OCYMISCTBISIETCS CBSI3b MEXAY OpraHaMH BO3AYIIHOTO U MOYBCHHOTO MUTAHUS; IO
MPOBOSIIMM TKaHSM CTe0JIE K KOPHAM TIOCTYNalT MPOAYKTHl (OTOCHHTE3a, a OT KOpHEH K
HAJ3E€MHBIM YacTSM PacTEHUs O00ECIEUMBACTCS MPUTOK BOJIBI M PACTBOPCHHBIX B HEH MUTATEIILHBIX
BEUIECTB, IOTJIOIIEHHBIX M3 MOYBBI, U BELIECTB, CUHTE3UPYEMbIX B KOpHsX. Crtelenb sBisercs
XpaHWININEM 3aracHbIX BemecTB. Ha HeM MOryT 0Opa3oBBIBAThCS MPUIATOYHBIC KOPHHU, YTO BaXKHO
[IPU BET€TaTUBHOM Pa3MHOKEHUHU PACTEHUN moberaMmu.

Crebenb  MOXKET OBITh  OKPYTJIIBIM, TPEXTPaHHBIM, YETHIPEXTPAHHBIM, MHOTOTPAHHBIM,
KppulaTbiM U T.J. CtTebnu ObIBAIOT TJIaJKUMH, PEOPUCTHIMU, ONMYLIEHHBIMU IPOCTHIMH HIIU
KEIIE3UCTHIMU BOJIOCKAMH WJIM TEMH M IPYTUMH OIHOBpPEMEHHO. Bce yka3zaHHBIC MpU3HAKH CTEOIs
4acTO SIBJISIFOTCS IOCTOSIHHBIMU JJIs1 JAHHOTO BUJA PACTCHHUS.

B mmuHy crtebenp pacter Onaromaps JACTICHHIO M POCTY KJICTOK IMEPBUYHONW MEPUCTEMBI
(BepxylIe4HON U BCTaBOYHOI). HTEHCUBHOCTh pOCTa pa3inyHa y pa3HbIX pacTeHuil. Hambomnbiumit
npupocT 3a cyTkH (Ha 50-90 cm) oGHapykeH y crebns 6amOyka. HeogmHakoBa MpoaOKUTEIIEHOCTh
®u3HU crebneil. OHa ucuucisercss 2-3 HemensiIMH Y HEKOTOpPhIX 3(heMepoB U COTHSIMH M Jake
TBICSIYaMH JIET Y APEBECHBIX PACTCHUH.

4. UnaiocTpaTUBHBIA MaTepHaJl: HOYTOYK, MyJIbTUMEIUIHBIN MPOEKTOP, SKPaH.
5. Jlureparypa:
OcHoBHas:

6. boranmka: okynsik / b. K. Maxaros [k.0.]. - Anmatsl :DBepo, 2014. - 424 Ger.

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

8. Aiimap6aesa, J[. K. Pactutensubie pecypcbl Kazaxcrana u Mx paliiOHaIBHOE UCTIOIH30BAHUE!
yaeOHoe rmocobdue. - 2-¢ u3f. - 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.

JonmonbHUTEIbHASA:

1. AnneimmkuHa, A. M. BotaHuka: pyKOBOJICTBO 10 y4eOHOH MpaKTHKe. - 2-€ U3., UCTIP. H 0. ;
Pek. YueOHo-MeTOoaMu. 00BeA. o Me. dapMail. o0pas. By30B Poccuu. - M. : MUA, 2013. - 136 c. :
WL

2. boranmka. PykoBOACTBO K MPaKTHYECKUM 3aHATHSIM: yaeOHOe rmocobue /mox pex. E. U.
bapa6anoga. - M. : [DOTAP - Menua, 2014. - 304 c.

3. Ompenenutens COCyIUCTHIX pacTeHUl basHaynbCKOro HalMoHaIbHOTO Mapka [Teker] :
pykoBozacTo / A. H. KynpusnoB [u ap.] ; oTB. pea. A. JI. 36ens. - HoBocubupck : U3n-s8o CO PAH,
2013.-216 c. : nu.

DJIEKTPOHHBIE pecypcChl:

1. 3aitumkoBa, C. I'. boranuka [D1eKTpOHHBII pecypc|:0KyIbIK / Ka3akTil. aya. M. b.
Baitranuesa. - 9nexkTpoH. TekcToBbIe MaH. ( 143M0). - M. : IDOTAP - Menua, 2017. - o11. omr.
muck (CD-ROM).

2. boraHmka: pyKOBOJCTBO K IPAKTHYECKUM 3aHATHAM [ DJICKTPOHHBIN pecypc] : yueOHOe
nocobue / mox pen. E. U. bapabanoBa. - DnekTpoH. TekcToBble JaH. ( 48.8M0). - M. : TDOTAP -
Menua, 2017. - 31. ont. auck (CD-ROM).

3. 3aifuukoBa, C. I'. boranuka [ DneKTpOHHBIN pecypc]: OKyNbIK / Ka3akTil. aya. M. b.
Baiiranuesa. - DnexTpoH. TekcToBbIe MaH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

4. boranuka.lmankynosa C.K., [llamabaes K.U., Aman6xoBa/[.M. , 2016 [Ib Aknurpress /
https://aknurpress.kz/reader/web/1708

5. Maxaros b.K., Ilarcaes O.K., Oprinbacapoa K.K., Tokcan6aesa XK.C., Kagumaena JXX.A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read _book/808/
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6. Jemwuna, M. . botannka (opranorpadus u pa3MHOKEHUE pacTeHul) : yueOHoe mocooue / M.
W. Jlemuna, A. B. ConoBbeB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
7. IlasnoBa, M. E. botannka : KOHCIIEKT Jiekiui. YueoHoe nocooue / M. E. ITaBnoBa. — MockBa
: Poccuiickuii yHuBepcutet npyx0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.
6. KoHTpoJibHBIE BONIPOCHI (00paTHO CBSA3M):
1. Kakue opransl Ha3bIBalOT BETETATUBHBIMU, a KAKUE — PEMPOAYKTUBHBIMH ?
2. Yto Takoe KOpeHb, KAKOBBI €ro (PyHKINHU ?
3. Uro takoe kopHeBas cuctema? Kakue ObIBAIOT THUIIBI KOPHEBBIX CHUCTEM MO MPOUCXOXKICHUIO U TIO
bopme?
4. 13 xakux 30H cOCTOUT KopeHb? KakoBbl cTpoeHre u GyHKIUN KaKIoW U3 HUX? YUTo mpencraBiseT
c000if KOPHEBOI BOJIOCOK?
5. [lepBruHOE aHATOMHYECKOE CTPOCHHE CTEOIS.

JIEKIIUS Ne5
1. Tema: Mop@donoro-aHaTOMU4ECKOE CTPOCHHE JINCTA
2. Heap: U3yuuts Mmopdoioruo u ¢usnonoruto jucra. Hayuurbcs NPUMEHATh TEOPETHUECKUE
3HAaHUA Ha ITPAKTHUKE.
3. Te3uckl JeKINHU:

1. Amnaromust u MOPQOIOTHS JHCTA.
2. BepxHue, cpeqHue, HIDKHUC JTUCThS.
3. CioxHBIE U IPOCTHIE JIUCTHSL.
4. BunousmMeHeHHUe JIUCTA.
Jluer — 310 OGOKOBOE oOOpazoBanue Ha credse. OH BbhIMONHSAET (QYHKIUU (HOTOCHHTE3A,
TpPaHCTIHMPAIUU 1 Ta3000MeHa.
OCHOBHBIE YaCTH JHCTAa — JIMCTOBAas IUIACTHHKA, YEpEIIOK, IPWINCTHUKA W OCHOBaHHE.

OcHoBaHMEM JHCT MPHUKpEIUIIeTcss K cTeba0. DTO YacTh JHMCTA y Pa3HbIX PACTCHUH MOXXET ObITH
pa3BuTa HEOAMHAKOBO. MIHOTIa OCHOBaHHME 3HAUMTENILHO Pa3pacTaeTcss U 00pa3yeTcs Biarajuiie.
Brnaranuiie npukpbIBaeT U 3allUIIAET Ma3yLUIHYIO TOUYKY U YYacTOK CTe€0JIsi B OCHOBAHUU MEXI0Y3Ius,
9TO OCOOCHHO Ba)XXHO BO BpEMs €ro BCTaBOYHOTO pocrta. Yepemok oOecrmeunBaeT Hambolee
ONaronpuATHOC PACHOJIOKEHWE IUIACTUHKU IO OTHOIIEHHIO K  COJIHEYHBIM Jy4daM, a TakKxke
CIIOCOOCTBYET OCHa0IeHUIO0 YIapoB MO JIUCTY Kamesdb JOXIA, Tpana u T.4. Pazmmunyto (yHKImIO
MOTYT BBINOJHATH NPUWIMCTHUKH. B MoYke OHM 3alUINAIOT MIACTUHKY TOTO K€ JucTa (JIuma, oepesa)
WJIU BECh 3a4aTOYHBIN MOOET B 11eJI0M (KJIeBep, COUEBUYHUK, (uKkyc). Ha B3pocioMm mobere BO3MOKHO
UX 3HAUYUTENIBHOE pa3pacTaHWe, M OHM MPUHUMAIOT Ha ce0sl LEeNMKOM WM YaCTMYHO (QYHKLIUHU
TUTACTHHKH. B HEKOTOPBIX CITydasX MPWIMCTHUKH MPEBPAMIAIOTCS B KOMIOYKH U 3alIUINIAIOT PACTCHUE
OT IO€JIaHMsl )KUBOTHBIMHU. J[Ba MPMIIMCTHUKA OJHOTO JIUCTA TIPU CPACTAHUU JPYT C JPYTOM 00pa3zyroT
pacTpy0 — oyt TpyOKy BOKpYT cTeOIs.

®opma JuCTbeB. 3€IeHBIC JIUCThI Pa3HOOOpa3HbI Mo GopMe. DTO pasHOOOpa3ue OmpenesieTcs
TEM, YTO OTAEIhHBIC YaCTH JIMCTAa HEOJUHAKOBO PA3BUTHI HE TOJBKO Y Pa3HBIX PACTEHHIA, HO JaXe Yy
OJTHOTO M TOTO k€ BUA. JIUCThS C YepelIKOM Ha3bIBAIOT YEPEIIKOBBIMU. BO3MOXKHO OTCYTCTBHE Y HUX
Yepelnka, ¥ TOT/Ia UX Ha3bIBAIOT CHITINMHU.

JIvcT Ha3BIBAIOT MPOCTHIM, €CIIM UMEETCSI O/IHA IUTACTUHKA, M CJIOKHBIM, €CIIHM Ha YepelIKe UMeeTCs
HECKOJIbKO  TUTACTHHOK, HA3bIBAEMBIX B JTAHHOM CIIy4ae JHCTOYKaMHU. JIMCTOUYKM CIOKHOTO JIHCTA
UMEIOT 0COObIe COWJIEHEHMs C OOIIMM YEepelIKOM U HEPEeIKO OMaJaroT MOOANHOYKe. Yalle CIoXKHbIe
UMEIOT JIBa-TpU M 0o0Jjblle JUCTOYKOB. OHU MOTYT OBITH TPOHYATOCIOKHBIMH (KJ€Bep, KUCIHLA),
NaJIbYaTO-CAOKHBIMU  (JIFONIMH, KallTaH), CJIOXHBIMU HEMapHONEpUCTHIMHU (psOMHA, IIUIOBHHUK),
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CJIOKHBIMU TIAPHOTICPUCTBIMU (YnHA, TOPOX). CIOXKHBIA JTHCT MOXET OBITh M OJHOJIMCTOYKOBBIM.
Toraa oH oTIMyYaeTcst OT MPOCTOTO JIMCTA HATMYUEM 0COOOT0 COWICHEHUS MEX/Ty TJIaBHBIM YEPELIKOM
Y YEPEIIKOM JIUCTOUKA.

Baxubie npu3Haku B MOP(HOIOrHUECKO XapakTepUCTUKE JHCTa — opMa OdepTaHUs IIACTHHKH,
ee Kpasi, OCHOBAaHHMsI, BEPXYIIKH, CTENIEHb PACUWJICHEHHUS IUIACTUHKH M XapaKkTep >KIJIKOBaHUSI.

Jlucropacnoso:xkenne. MecTo TpHKpeIUieHUsT JUCTa Ha cTelle He CclydyailHO, a BIIOJHE
3aKOHOMEPHO, M OMNpPEACISAETCS OHO YK€ Ha KOHYCe HapacTaHus rmobera. 3aJIO)KCHHE JINCTHEB Ha
BepXyIIKe rmodera kak O0KOBbIX 00pa3oBaHMIi UAET B BocxosiieM HampasieHud. OT y3ia Ha crebiie
MOKET OTXOJUTh OJUH JIUCT, Ba U Ooibiie. [1o 3TOMYy COOTBETCTBEHHO Pa3IMYarOT O4YepeaHoe (WiIn
CHUPAJIbHOE), CYHPOTUBHOE U MYTOBYATOE JIMCTOPACIIOIOKEHUE.

BuyTpeHHee cTpoeHue JMCTOBOH MJacTUHKM. [lnacTuHKa nucta CBEpXy W CHU3Y
MOKPBITA KOXKHIIBI, WM 3MUAEPMUCOM. Hapy>KHble CTEHKH KIETKU KOXHUIbI, OCOOEHHO C BepXHeu
CTOPOHBI JIUCTA, B OOJIBIIEH WM MEHBIIEH Mepe YTOJIIICHbl W TMPOMUTAHBI KUPONOJI0OHBIMU
BEIIECTBAMH — KYTHHOM U BOCKOM, KOTOPBIE, BHICTYIIas Ha MOBEPXHOCTHU KJIETOK, 00pa3yIoT KyTHKYIY.
Bce 3T0 mpuBOJUT K COKPAIIEHUIO TIOTEPH BOJBI C IIOBEPXHOCTH JIMCTA. 3AIIUTHAS (QYHKIHS KOXKHIIBI
YCUJIMBAETCS B PE3YJIbTATe Pa3BUTHUS HA HEN BOJIOCKOB.

Ha mopdosnornueckn BepXHei CTOPOHE JIUCTA TOJ] KOXKUIICH HAXOAATCS TOHKOCTCHHBIE KICTKH C

XJIOpoIUiacTaMu. B 3TUX KIIeTKax OCYIIECTBISIETCS Mpoliecc POTOCHHTE3a — CHHTE3 OPraHu4ecKoro
BEILIECTBA M3 YIVIEKUCJIOTO Ta3a W BOABl NPH YYAaCTUH  COJIHEYHOM SHEPruM M XJIopoduiria.
Xnopoguiin  MOTJIOLMIAET COJHEYHYI0 SHEPruio. YTIUIEKHCIBIM Ta3 TOocTymaer B JIUCThS U3
OKPY’KaIOIIIET0 MX BO3/yXa 4Yepe3 yCThUYHBIC MICIM B KOXKHUIIEC, & TaK)KE€ HEPEIKO U 4Yepe3 BCIO
MMOBEPXHOCTh IUIACTUHKH, HO B TOPa3Jl0 MEHBIINX KOJIMYECTBax. Boay U3 MOUYBHI MOIJIOMIAKOT KOPHU, U
10 MPOBOJIAIIMM TKAHSIM OHA IMOCTYIACT K XJIOPOPUILIOHOCHBIM KIIETKAaM JIHCTA.
Mesxny coOCTBEHHO (POTOCUHTE3UPYIOIIEH TKaHbIO, 1O (hOpPME U PACTIONOKEHHUIO KIETOK IMOTyYHBIICH
Ha3BaHWE MaJUCaaHON, HJIMA CTONOYATOW, W HIDKHEH KOXHIIEH IJHCTa HaxOoIaTcs PBIXJIO
PacIoJIOKEHHbIE KJIETKH, TOXKE COJAEpMKAIIUE 3€JEHbIE IUIACTU/Ibl, HO B MEHBIIEM KOJUYECTBE. JTO
KJIETKHU TyO4aToil TkaHu. C IOBEPXHOCTHU ITUX KIIETOK MPOUCXOIUT UCTIAPEHUE BOJbI B MEXKKIIETHUKH,
a 3aTeM HAKaIUIMBAIOIIUICS Map BBIXOAHUT HApPYKy Yepe3 YCTPUUHBIE MIENTH B Koxkuile Tucta. OObBIYHO
YCThUIIAaMH OBIBAa€T NPOHM3AHA KOXXMIIA HA MOP(OIOTHYECKA HUKHEH CTOPOHE IUIACTUHKU, XOTS
BO3MOXXHO 0Opa3oBaHHe YCTHHII M Ha BEpXHEH CTOpoHe mucTa. Eciu pacTeHUe HCIBITHIBAET
HEJIOCTaTOK B BOJIC, TO YCTPUYHBIC KJIETKH CMBIKAIOTCS M 3aKPBIBAIOT IIesib. CMBIKAHUIO KIETOK
MPEAIIECTBYET TOHM)XEHUE B HUX Typ TOpHOro JaBieHus. I[lpu 3akpeITbIX yCThULAX Map
3a/IEPKUBACTCA B MEXKJIECTHUKAX, U TIPU HACBIIEHUN MEXKIJIETHOTO MPOCTPAHCTBA MMAPOM HACTYTaeT
paBHOBecHE MEXIy ABYMs (ha3amu BOABI — KUIKOM B KJIETKaxX M MapooOpa3HOi B MEXKIETHUKAX.
[Iponiecc ucnapenust BoAbl mpekpamiaetcs. Takum oOpa3om, TpaHCIHpaNus CKJIAJABIBAETCS U3 JIBYX
3TanoOB — UCHAPEHUsSI BOJbI C MOBEPXHOCTH KIJIETOK MAKOTH JINCTA B MEXKJIETHUKHU U TOCIETYIOIIETO
BBIXOJIa TIapa 4epe3 Ieidb YCThUIlAa. Takas TpaHCHUpalus Ha3bIlBaeTcs ycTpuyHo. HecpaBHeHHO
MEHBIIIUNA MPOLEHT BOJIbI UCHAPSETCSl HEMOCPEACTBEHHO C MOBEPXHOCTU JIUCTA Yepe3 KOXKHUIYY. ITOT
TUTT TPAHCIIMPAIMU TOJIYYHJI Ha3BaHWE KyTUKYJsipHOU. CTosO4arasi u ryouaras TKaHHU JINCTa BMECTE
COCTaBJISIOT Me30(UILT — CPETUHHYIO TKaHb JIUCTA.

Bo Bcex HampaBieHHSX TUIACTUHKY IMPOHU3BIBAIOT  JKUJIKU — OTOpHBIC (MEXaHWYECKHE) U
MPOBOASAIINE TKaHU, COOpaHHBIC B My4ykd. YacTo B IIEHTpE MIACTUHKU MPOXOAMT TJIABHAS SKUIIKA,
COCTOSIIAs WHOTJA U3 HECKOJBKUX MapajuIeIbHO MAYIIUX IMYYKOB; OT HEE OTXOISIT OOKOBBIC JKUJIKH,
Jarorire Bce 6osee u 0oliee TOHKUE OTBETBIICHUS.

4. UnaiocTpaTMBHBIA MaTepHaJ. HOYTOYK, MyJIbTUMEIUMHBIN POEKTOP, KPaH.
5. JIuteparypa:
OcHoBHas:

1. Boranuka: okynsik / b. K. MaxatoB [k.0.]. - AnMatsl :OBepo, 2014. - 424 Ger.
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2. boranuka: okynbeik / b. K. MaxatoB [xk. 0.]. - IIemvkenT :B. k., 2013. - 424 Get
3. Aiinap6aeBa, [. K. Pactutenbnbie pecypcel Kazaxcrana u ux panimoHaaIbHOE HCIIOIb30BaHKE:
yaebHoe nocobue. - 2-¢ u3a. - Kaparanmna: 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.

JlonoIbHUTETbHAS

1. Annennkuna, A. M. boraHuka: pyKoBOJICTBO 10 Y4E€OHOM MPAKTHKE. - 2-€ U3, UCTIP. U JOIL. ;
Pek. YueOHno-meroanu. o0ben. mo Mea. hapmail. oopas. By3oB Poccuu. - M. : MUA, 2013. - 136
C.: Wi

2. boranuka. PyKoBOACTBO K MPaKTUYECKUM 3aHATHAM: yueOHOe mocooue /mox pex. E. .
bapa6anoga. - M. : TDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYUCTHIX pacTeHUN basHayIbCKOro HaMOHAIBHOTO Mmapka [Tekcr] :
pyxoBoactso / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013. - 216 ¢. : u.

DJIeKTPOHHBIE PecypcChI:

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] : yaeOHoe mocodue /
nox pen. E. U. bapaGanoBa. - DnekTpoH. TekcToBbie naH. ( 48.8M0). - M. : TDOTAP - Menna,
2017. - 5. ont. quck (CD-ROM).

3. 3aiumkosa, C. I'. Boranuka [DneKTpoHHBIN pecypc]: OKYIbIK / Ka3akTii. aya. M. b. Baiiraiuesa. -
OnexTpoH. TekcToBbie naH. (143M6). - M. :I' D0TAP - Menua, 2016. - 304 6.

4. boranuka.lmankynosa C.K., [llana6aes K.W1., Aman6xxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K,, IlatcaeB O.K., Opsinbacaposa K.K., Tokcanb6aesa JK.C., Kagumaesa X.A.
Boranuka: Okyisik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Hemwunua, M. 1. boranuka (oprasorpadus 1 pa3MHOKEHHE pacTeHHit) : yaeOHoe mocodue / M. U.
Hemuna, A. B. Conosbes, H. B. Ueuerkuna. — Mocksa : URL.:
https://www.iprbookshop.ru/20655.

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

6. KonTpoJibHbIe BONIPOChl (00paTHOI CBAA3M):

1.Mopdonorus nucta

2.AHaTOMHS TUCTA

3.2KunkoBanue nucra

4. Buael nucTa

5.Ctpoenue nucra

JIEKIIUS Ne6
1. Tema: ['enepaTUBHBIE OpTaHbl PACTEHUS: IIBETOK, ILIO/, CEMS.
2. llean: M3yunTh 0COOEHHOCTH CTpOCHHE I[BETKA, POpPMYIy I[BETKA U AUATrPaMMBI, BUJbI COLBETHS,
ONBUICHUS, OIUIOATBOPEHUS. YMETh pa3jinyarh BUJbI TJI0/1a U CEMEHA. YMETh NPUMEHATh 3HAHUSA HA
MPaKTHUKE.
3. Te3ucol JeKIUHU:
1. Crpoenue nBeTKa.
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@®opMyiia ¥ [uarpaMma LBETKA.
Kiaccudukanmii conpeTuid.
Omnbutenne. OII0A0TBOPEHUE.
Knaccudukanus mio1oB U CeMsH.

OTtaen MOKPBITOCEMEHHBIE — CaMble BBICOKOOPTaHW30BAaHHBIE PACTEHUS, TOCIOACTBYIOIINE B
HACTOAILIEE BpeMs B PACTUTEIBHOM IIOKPOBE 3E€MHOrO, I1apa M HacuuTeiBaromue oxojo 300 Teic.
Bu0B. boratoe pa3HooOpas3ue MOKPHITOCEMEHHBIX OOBSICHAET MX BBICOKYIO MPUCIOCOOISIEMOCTh K
pa3sHOOOpa3HBIM YCIOBUSIM CPE/IBbL.

[BeTok — 3TO HeBeTBAIUMCA TOOEr ¢ OrpaHUMYEHHBIM POCTOM, HA KOTOPOM pPa3BHUBAIOTCS
oprassl criopoHoleHus. O0pa3yromuecs: Copsl MPOPACTAOT 37€Ch K€, He MOKUJas cropaHrues. B
L[BETKE € OCYLIECTBIISIETCS U ITOJIOBOM MPOLIECC — CIAUSHUE TaMET.

VY 1BeTKa pa3iauyarT €ro OCeBYI0 4acTh, LIBETOJIOXKE U OOKOBBIC BBIPOCTHI — YAIIEIMCTUKU,
BBIIIIE MX — JIETIECTKH, Jaje€ — THIYMHKU U IUIOJOJIMCTUKU (WU IJIOJOJIMCTUK), 00pa3ylouiue OJuH
(mpu cpacTaHuM) WIM HECKOJbKO MecTUKOB. IIpM Hamuuumu B LBETKE OJHOIO IUIOAOJIMCTHKA
pa3BUBaeTCd M OJMH IECTUK.YalleJUCTUKA  COCTaBJSIOT YalleyKy LBETKa; JENEeCTKH — €ro
BeHYMK.Yameuka 1 BEHYMK 00pa3yroT OKOJOLBETHUK. COBOKYIHOCTh THIYMHOK B I[BETKE Ha3bIBAIOT
aH/IPOIIEEM; COBOKYITHOCTh IJIOJOJUCTUKOB — TMHENeeM. ThluMHKA COCTOUT U3 THIYMMHOYHOW HUTU U
IBIJIbHUKA, /IBE MOJIOBUHKU KOTOPOTO COCIMHEHBI CBI3HUKOM; MECTUK COCTOUT U3 3aBsA3H, CTOJIOMKA U
PBUIBLA; B CIyyae HEOPa3BUTHS CTOJIOMKA PhUIbIE HA3bIBAIOT CUASTYUM (MaK).

I1r00w1 — opras, pa3BUBIINICA U3 LIBETKA U CIYXKAIIWUK JUIs 3aIUATHI U PACIIPOCTPAHEHUS CEMSH.
B crenke mioja, KOTOPYIO Ha3bIBalOT OKOJIOIUIOAHUKOM, IPUHSATO BBLIEISATH HAPYKHYIO, CPEAUHHYIO
Y BHYTPEHHIOIO YacCTH. Y OJHMX IUIOJOB 3TH YacCTH Pa3jIMYUMBbl YETKO, HAIIPUMED Y IUIOAOB CAUGbL, Y
APYTUX CTEHKA IUIO/Aa NMPAKTUYECKH IPEACTaBISETCS OJHOPOJHOM — y IJIoJa Jewunsl.yY OJHUX
PacTeHMH TUIOABI MOCIIE MOJHOIO CO3PEBAHUS CYyXHUE U OKOJIOIUIOJHUK MX IUIEHYATHIM, KOXKUCTBIN WIN
NEPEeBSHUCTBIN; Yy JpPYruX OHU CouHble. BHyTpH OJHMX T1JI010B 0OOpa3yeTrcs MHOIO CeMsH
(MHOrOCEMsIHHBIE TIJIOJBI MaKa, ropoxa, apOy3a); Ipyrue IJIOAbl SBISIOTCS OJHOCEMSHHBIMHU (JIMIIA,
ny0, (QUHHK), CyXWe MHOTOCEMSHHbBIE IIJIOJbl IOCJI€ CO3PEBAHUS BCKPBHIBAIOTCS, MO0 XapakTep
pacnpoCTpaHEHUs CEMSIH 34€Ch HHOM.

Cemsl - BBICOKOCHEIIMATN3UPOBAHHBIA OpraH pa3MHOXKEHUSI PACTEHUH U paccelieHusl UX Io
3eMHOM moBepxHOCcTU. OOpaszyeTcs cems M3 CeMANOuYkd (cems3ayarka). Y MOKPHITOCEMEHHBIX
pacteHuil ero (QopmMHpoBaHUE HAET BHYTPU IUIOJA, K CTEHKE KOTOPOrO OHO MPHKPEIIEHO
ceMsHOXKOH. Ha MOBEepXHOCTH ceMeHH, BINABLIETO U3 103, UMEETCS pyOUHK, ClIe]] OT CEMSHOXKKH.

C y4eroMm 3TUX 0COOEHHOCTEH pa3InyaroT HECKOJIbKO THUIIOB CEMSIH. Y KaK€M Ha HEKOTOPBIE U3
HuX. Cemsi MMeeT KOXypy, SHAOCHEPM M JBYCEMsI0JIbHbIE (MOPKOBb, MaK, KJCLIEBUHA) WU
OJIHOCEMSIJIOJIbHBIE (KOKOCOBasi — TajlbMa, JIyK, HMPHUC) 3apojblll. Y CEeMEHH €eCTh KOXypa H
JBYCEMs10JIbHBIN ((acosb, 1y0, MOJCOTHEYHUK) MM OJHOCEMSIONbHBIN (4acTyxa, poro3) 3apo/IbILl.
B cemenu oOpa3zyercs npen3apoblill, COXpaHsIeTCs SHAOCIEPM, UMEETCsl KOKypa (UMCTIK BECEHHHI,
XOXJIaTKa, JIAH/BII MalHCKUM, MaHUK XKBYJUCTHBIN). CeMeHa 04eHb MEJIKHE M COCTOSAT U3 KOXKYpPbI
npe3apo/plia (MeTpoB KPecT, IpylliaHKa, JT00Ka IBYJIUCTHAs, ATPHIIIHUK). B cemenax moa koxypoi
UMeeTcsl TEepUCHepM, HHJOCIEPM M JIBYCeMSIONbHBIA (YEpHbIM mepen) WM OIHOCEeMSIOIbHBII
(uMOUpB) 3apoablll. Y CEMEHHM €CTh KOXypa, NMEepUCIepM, ABYCEMSIONbHBIN (IrBo3AMKa, pade3us)
WJIM OAHOCEMSAOIbHBIN (KaHHA) 3apO/IbIILL.

4. UnatocTpaTUBHBINA  MaTepHaJ. HOYTOYK, MyJIbTUMEIUMHBINA MPOEKTOP, SKPaH.

5. Jluteparypa:

OcHoBHas:

1. boranuka: okynbiK / b. K. Maxaros [x.0.]. - Anmatsl :9Bepo, 2014. - 424 Ger.
2. boranwmka: okynslK / b. K. Maxartos [x. 0.]. - LlIermkenT :b. k., 2013. - 424 Ger

SARE A
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3. Aiinap6aesa, J[. K. Pactutensubie pecypcbl Kazaxcrana n MX pallioOHAIbHOE UCTIOIb30BAHUE!
ydyeOHoe nocobue. - 2-¢ u3g. - 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.

JlonmoJbHUTENIbHASL:

1. AnusimmkuHa, A. M. boranuka: pyKoBOACTBO 10 y4eOHO MpaKkTHKe. - 2-€ U3[., UCTIP. U JOIL. ;
Pek. YuebHo-meToauy. 00bea. 1o mea. papmair. oo6pas. By3oB Poccun. - M. : MUA, 2013. - 136 c¢. :
WJL.

2. boranuka. PykoBoACTBO K MPakTUUECKUM 3aHATHSIM: yueOHOoe rocobue /moj pex. E. U.
bapabanosa. - M. : ID0OTAP - Menua, 2014. - 304 c.

3. Ompenenurens COCyIUCTHIX pacTeHUl basHaynbCKOro HaloHaabHOro mapka [Teker] :
pyxoBojcTBo / A. H. Kynpusiaos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : U3n-8o CO PAH,
2013. - 216 ¢. : un.

DJIeKTPOHHBIE Pecypehbl:

1. 3aituukosa, C. I'. boranuka [DnekTpoHHBIN pecypc]|:0KybIK / Ka3akrin. aya. M. b. Baiiranuesa.
- DneKkTpoH. TekcToBbie AaH. ( 143M0). - M. : I'DOTAP - Meaua, 2017. - a1. ont. auck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mox pen. E. U. bapabanoBa. - D1ekTpoH. TekcToBble naH. ( 48.8M0). - M. : [DOTAP - Meaua,
2017. - a71. onit. tuck (CD-ROM).

3. 3aituukona, C. I'. boranuka [3nekTpoHHBIN pecypc|: OKyIbIK / Ka3akTil. aya. M. b. baiiranuesa.
- DiekTpoH. TekcToBbIe AaH. (143M0). - M. :I'DOTAP - Meaua, 2016. - 304 6.

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

5. MaxaroB b.K., [1atcaes ©.K., Opsia6acapoBa K.K., Tokcan6aesa XK.C., Kanumaena K. A.
boranuka: Okynsik - OBepo Anmartsl, 2020.https://www.elib.kz/ru/search/read book/808/

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

7. llaBnoma, M. E. boranuka : KOHCHEKT Jekiuid. Ydyeonoe rmocodue / M. E. IlaBnoBa. — MockBa :
Poccuiickuit ynuBepcuter Apy»xk0b1 HapozoB, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHON CBSI3M):

1. OTaen mokpeITOceMEHHBIX. [IporpeccuBHbBIC OTINYHS BETETATUBHBIX U TCHEPATHBHBIX OPTaHOB

2. TakCOHOMUYECKHUE TPYIIIHI [IBETOYHBIX pacTeHuH. OTINYUS MEXTy OJHOJOIBHBIX U IBYAOIBHBIX
pacTeHuH.

3. [IpuMeHeHre OCHOBHBIX TpeCTaBUTENEH

4. ITnox u ero BUIbI

5. CemeHa U €ro BUbI

JIEKIIUSA Ne/
1. Tema: Huszmue pactenus
2. Heap: M3yuuTh CTpOCHNE W Pa3MHOKEHHUE, OTIHMYUTEIBHBIE CTOPOHBI MEKIY BHIIAMH BOIOPOCIIEH
U OaKkTepuH, OCHOBHbIE 3aKOHOMEPHOCTH B Ppa3BUTHH, MOMOYbL oOOyyaromuiaM B 3aKperieHuH
HABBIKOB O MPAKTHUYECKOM HCIOJIb30BaHUH MOTYUEHHBIX 3HAHUM.
3. Te3ucel TeKnHUH:
1. Baxrtepun
2. Otaensl: XKento-3enensie, bypsie u 3eneHble BOJOPOCIH.
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3. CrpoeHue KJIETOK BEreTaTUBHOTO U IJIOA0BOTO TeJa, CIIOCOObI pa3MHOKECHHUS.

4. 3HaueHue B MeMLUHE, B IPUPOJE U B hapMalUH.

baktepun — camasi npeBHss TpyIla OpPraHU3MOB M3 HbIHE CyllecTByroumx Ha 3emie. Ilepseie
0aKkTepuM MOSABUINCH, BEPOATHO, Oosee 3,5 MIIpJ JeT Ha3al U Ha NPOTSHKEHUU NTOYTH MUWJIIMAPAA JIET
ObUIM eMHCTBEHHBIMU JKMBBIMH CYHIECTBaMH Ha Hamed ruranere. [Tockombky 3TO ObLIM NEpBbIC
IPEJCTaBUTENIM KMBOM MPUPOJBL, HMX TEJIO HUMeNO MPUMUTHBHOE cTpoeHue. bakrepun —
MHOTOYHCIICHHbIE M pa3HooOpa3Hble opraHu3mbl. Knerka Oakrtepun onera 0oco0OW IIIOTHOM
000JI0YKOM — KJIETOYHOH CTEHKOM, KOTOpas BBINOJHSET 3aLIUTHYI0 U OMOPHYI (DYHKIMH, a TaKXKe
npugaét OakTepuu MOCTOSHHYIO, XapakTepHylo is Heé ¢opmy. Kilerounas crenka OakTepuu
HarloOMUHaeT 000JI0YKY pacTUTENIbHOM KieTkd. OHa MpoOHMIAeMa: yepe3 Heé MUTATeNbHbIE BElleCTBa
CBOOOJTHO MPOXOJAT B KJIETKY, a MPOAYKTHl OOMEHa BEIIECTB BBIXOIAT B OKPYKAIOMIYIO cpeay. HacTo
IIOBEPX KJIETOYHON CTEHKH y OakTepuil BbIpabaThIBAETCS AONOJHUTEIbHbIN 3aIIUTHBIN CIO0H CIIN3U —
karcyna. TonmuHa Kancyjsl MOKET BO MHOTO pa3 IPEBbIIIATh JUAMETP CAMOM KJIETKH, HO MOXET
ObITb U oueHb HeOombmION. Kamcyma — He o0s3aTenbHas 4yacTh KIETKH, OHa oOpasyercs B
3aBUCUMOCTH OT YCJOBHH, B KOTOpble momanaroT Oakrepuu. OHa mpenoxpaHseT OaKTEepHUIO OT
BBICBIXaHMUSL.

Ha noBepXxHOCTH HEKOTOPBIX OaKTEpUl UMEIOTCS JJIMHHBIE KI'YTUKHU (OUH, 1BA WJIK MHOTO) WU
KOPOTKHE TOHKHE BOPCUHKH. JlJIMHA KT'YyTUKOB MOXET BO MHOT'O pa3 MPEBBILIATh Pa3METhI Tea
6akrepun. C TOMOIIBIO XTYTHKOB U BOPCHHOK OaKTEPHH NEPEABUTAIOTCSL.

Bopopocnu  00beaMHAIOT  OONBLIYIO TPYNIy HU3MIMX PAaCTeHUHM, XapaKTEpU3YIOLIUXCS
00s13aTeNbHBIM HAIMYHEM XJIOpo(dHiIa, a TaKKe APYTUX MUTMEHTOB, CIIOCOOHBIX BCIIEICTBHE 3TOTO K
(bOoTOCHHTE3Y U )KUBYIIUX IPEUMYIIECTBEHHO B BOJIE. BereratuBHoe TElO BOJOPOCHEH MOMKET
UMETh  pa3IMYHYI0  OpraHu3anuio. Pa3iauualoT  HECKOJBKO  CTymeHell  MopQojorndyeckou
muddepeHIUauy - TaJUIOMa, OTPAKAIOLUIMX OCHOBHBIE JTalbl 3BOJIONMM  MOpP(]oIorndeckoi
cTpyKTyphl. IlpocTeiiiias opranuzanus y BOJOpOCHEH MpeacTaBieHa aMeOOUHOW CTPYKTYpou. DTo
OJTHOKJIETOYHbIE OPTaHU3MBI, JIMILIEHHbIE TBEPAOH KIETOYHOM 000JI0UYKH U CIIOCOOHBIE MEPEABUTaThCS
Kak aMeObl, BBITyCKas ICEBIONOANM pa3HOW (OpMbl. AMEOOHIHYIO CTPYKTYpY HMEIT HEMHOTHE
BOJIOPOCITH, HAlpUMEp OTJENbHbIE IMPEICTABUTENN MUPO(MUTOBBIX, 30JOTUCTBIX U KENTO-3€JEHBIX
BOJIOPOCIIEH.

MoHasiHast CTPYKTypa XapakTepHa Ul OJHOKJIETOYHBIX OPraHU3MOB, HO BCErja CHaOKEHHBIX
KTYTUKaMU U MOJBM)XKHBIX B BET€TATUBHOM cocTossHUU. Kpome Toro, y Bogopoceil ¢ 6osee cioxHON
OpraHM3alMed CTPYKTypbl TaJUIOMOB MOHAJHas CTPYKTypa COXpaHSAETCS Yy KIETOK, CIy)Kallux
MoJIOBOMY (ramMeThl) WM OecroyioMy (300CTHOphI) pa3sMHOXKEHHIO. KokkougHas CTpyKTypa
XapaKTepU3yeTcss HEMOJBI)KHBIMU KJIETKaMH, OJUHOYHBIMU MM OOBEIUHEHHBIMH B KOJIOHHU.
[TanbmeninongHas CTpyKTypa NMpeAcTaBisieT coOOH COETUHEHHE HECKOIBbKUX HEMOJBUKHBIX KJIETOK,
MOTPY>KEHHBIX B 00IIyt0 ciu3b. HuTyaras crpykrypa oOpa3oBaHa KJI€TKaMH, COSIMHEHHBIMU B HUTH,
MPOCThIE WM pa3BeTBIEHHbIC. Pa3HOHHWTUATas, MM TeTEepPOTpUXalbHAs CTPYKTypa sBIsSETCS
YCIIO)KHEHHOM HUTYaTOW CTPYKTYpOM, COCTOALIEH W3 HUTEH TIOPU30HTAJIBHBIX, CTENIOIIUXCS IO
cyOCTpaTy M OTXOMSIIMX OT HUX BEpPTUKAJIbHBIX HHUTEH. [lnacThHyatas cTpykTypa mpeicTaBiieHa
IUTACTUHYATBIMU TAJNIOMaMH, OJHO-, ABY- MJIM MHOTOCIOWHBIMHU. IIpu NelneHnu KiIeToK BO MHOTHX
HaIPaBJICHUSAX MOTYT BO3HUKATh IapeHXWMaTH4eCKHe CTPyKTypbl. CudoHanbHasl, WM HEKJIETOUHas,
CTPYKTYpa, XapaKTepU3yeTCsl OTCYTCTBHUEM KIIETOYHBIX IEPErOPOJOK B TAUIOME BOJOPOCIH IpHU
HaJU4IUH OOJBIIOTO YKCTIa SIAep.

Knerku Bosopociel oeThl KIeTOYHOW 000I0UKOM, COCTOAIIEH U3 HEJUTIONI03bl U TIEKTUHOBBIX
BEIIECTB. ¥ MHOTUX BOJOpOCJeil B 000J0YKax MPUCYTCTBYIOT APYyTrHe KOMIOHEHTHI, KaK yIrJIeKucias
U3BECTh, Jkene30 (y KpacHbIX BOJAOPOCIEH), anbruHOBas KucioTa (Oypble BOIOPOCIM) U Ap.
Krnerounsie 0005104KH Bo1OpOCiel MOTYT OCIU3HATRCS.  [lmacTumbl BOJIOpOCIIEi Ha3bIBAIOT
xpomaTtodopamu, a B OCJIeJHEE BpeMsl — XJIOPOIJIACTaMH, KaK Y BBICIIMX PACTEHUH.
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4. AnnocTpaTUBHBINA MaTepuaJi: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.
5. Jlutepatypa:
OcHoBHas:

0.

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

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

3. Aiinap6aeBa, J[. K. Pactutenbnbie pecypcesl Kazaxcrana u ux paliioHaaIbHOE HCIIOIb30BaHKE:
yuebHoe mmocobue. - 2-¢ 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.

JdonojgbHUTEIbHANA:

Amnupimiknaa, A. M. boTannka: pyKoBOJICTBO 10 Y4eOHOM MpaKTUKe. - 2-€ U31., UCIp. U JOIIL. ;

Pek. YueOHo-MeToamu. 00be. o Mea. (hapmail. oopas. By30oB Poccnu. - M. : MUA, 2013. - 136 c.

;WL

Borannka. PykoBOACTBO K MPAaKTUYECKUM 3aHATHAM: yaeOHoe mocodue /mox pex. E. U.

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

Onpenenuresnb cOCyIUCTIX pacTeHUl basHayibckoro HaloHanbHOro napka [ Tekcr] :

pyxoBoactBo / A. H. KynpusiHos [u ap.] ; otB. pea. A. JI. 96ens. - HoBocubupck : U3a-so CO

PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE PecypcehI:

3aitunkosa, C. I'. boranuka [ DeKTpOHHBIN pecypc|:0KyIbIK / Ka3akrin. aya. M. b. Baitranuesa. -

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

ROM).

Boranuka: pykoBOACTBO K MPAKTHUECKUM 3aHITUSIM [ DIEKTPOHHBIN pecypc] : yuedHoe mocodue /

nox pen. E. U. bapabanoga. - DnekTpoH. TekcToBbie gaH. ( 48.8M0). - M. : TDOTAP - Menua,

2017. - 5. ont. auck (CD-ROM).

3aitunikoBa, C. I'. boranuka [ 31neKTpoHHBIN pecypc|: oKyIbIK / Ka3akTin. aya. M. b. baitranuesa. -

DneKxTpoH. TekcToBbie aaH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

boranuka.Mmankyiosa C.K., [llanabaes K.1., Aman6:xoBa/l.M. , 2016 16 Aknurpress /

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

MaxatoB b.K., I1atcaeB O.K., Opsin6acaposa K.K., Tokcan6aesa XK.C., Kagumaesa XK. A.

Boranuka: Okysik - IBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

Hemuna, M. 1. botanuka (opranorpadusi 1 pa3MHOKEHHE pacTeHuil) : yueOHoe nocobue / M. H.

Hemuna, A. B. ConosneB, H. B. Ueuetkuna. — Mocksa : URL:

https://www.iprbookshop.ru/20655.

ITaBnoBa, M. E. boranunka : KOHCIIEKT Jekiuii. YdueOHoe nocodue / M. E. IlaBnmoBa. — Mockaa :

Poccwuiickuit yauBepcurer apyx0s1 Hapoos, 2013. — 256 ¢. URL:

https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONMPOCHI (00PATHOM CBSI3M):

1. KakoBbl 0COOEHHOCTH CTPOSHUS CUHE-3€JICHBIX BOJIOPOCIEH?

2. KakoBbI nX 3HaYCHUE B IPUPOJIC ¥ KUIHH JIFOACH?

3. Ha3Batb ocHOBHBIE OTAEINBI BOAOpOCel. Tl nuTaHus BOJOPOCIEH.

4. Yro Takoe Tayutom? st KaKUX pacTUTEIBLHBIX OPTaHU3MOB OH XapakTepeH?
5. K xakoii rpymnme pacTeHui OTHOCATCS] BOJOPOCIIN?

JIEKLIUSL Ne8

1.Tema: Cucremaruka pacteHud. LlapctBo rpu0oB. JIMmaifHuKH.
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2. Heap: V3yunth cTpoeHHE M pa3MHOKEHHE HM3IIMX M BBICIINX TPHOOB, JIMIIAWHUKOB, OCHOBHBIC
3aKOHOMEPHOCTH MX DPa3BUTHA. 3aKPEHNUTh HABBIKM O MPAKTUYECKOM HCIIOJIb30BAHUM IOJTYYEHHBIX
3HaHUMU.

3. Te3uchl JEeKINHU:

Husmme u Boiciime rpuobl.

JInmaitHuku.

CrpoeHue KIETOK BEreTaTUBHOIO U IUIOA0BOTO TeNA.

Crioco0Obl pa3MHOKEHHUS.

3HaueHue B MEIULIUHE.

I'pudbl  — 5370 rerepoTpodHBIe OpPraHU3Mbl, JIMIIEHHblE XJopodumia. OTO  caMblid
MHOTOYMCJICHHBIM OTJEN HM3IIMX pPACTeHUM, HacuuThiBarolMi okoso 100 ThicsY BUIOB.
BereratuBHoe Ten0 OOJIBIIMHCTBA IPUOOB Ha3bIBAETCSI MULETUN U MPEACTaBIseT cOOOW cuctemy
TOHKHX O€CLBETHBIX HUTEH, nin Tud. I1o CTpOCHUIO MUIIENHUS, WU TPHOHUIIBI, TPHOBI JENIATCS Ha JIBE
Oonplive TIpynnel: HU3MKMe M BelcmMe. Hwusmme rpubbl HUMEOT HEKJIETOYHBIH, WIH
HECENTUPOBAHHBIN, MHOTOSIZICPHBIN MULIETUH.

Knerounbsie 0007104KH I'puOOB COCTOST U3 LIEIUIIONO3bI U psAfa APYTUX IMOIHUCAXapHlIoB. Y
OoJBIIMHCTBA TPHOOB B 000JI0UKAX MPUCYTCTBYET TAKXKE XUTHUH, CXOTHBIN 10 XUMHUYECKOMY COCTaBY C
XUTUHOM HAaCEKOMBIX M HE W3BECTHBIH HM I OJHOM JIpyroil rpymibl pacTUTENIbHBIX OPraHU3MOB.
Baxkneimumu opraHouaaMyu TpuOHOM KJIETKH SIBJISIIOTCS SIIPO, MUTOXOHAPUU U 3HIOIUIa3MaTUyecKas
ceThb (cyOMuKpockonudeckoe crpoenue). Ilnactunsl orcyTcTBYIOT. BlllecTBaMu 3amaca cityskaT KUpbl,
BOJIFOTHH, TJIMKOTEH; KpaxMaia B KJIETKax He 00pa3yeTcs.

Pa3zMHoxeHHe rpu0oB upe3BbIUaiiHO pa3HOOOpa3HO. BereraTuBHOE pasMHOXKEHUE MPOUCXOIUT
OOpBIBKAMH MHUIIENNS WM PACIagoM TOJCTOM OypoBaTOW OOOJOYKH, HA3bIBAIOT XJIAMHUIOCHOPHI.
Knerku ¢ TOHKHMH 000JOYKaMH, HAYMHAIOUIME  OTWIEHATHCS C KOHYMKA TH(bI, Ha3bIBAIOTCS
apTpoCIoOpaMy  BCTpeYaeTcs TaKKe MOYKOBaHUE KIETOK (Ipoxoku). becrnonoe pa3MHOXeHHE Yy
rpuOOB OCYIIECTBISAETCA MOCPEACTBOM 3HAOT€HHBIX WM 3K30I'€HHBIX CIOP.

[TonoBoe pasmHO)keHHE Yy TpUOOB OCOOCHHO pa3zHOO0OpazHo. Y HM3MIMX TpuOOB (KJIAcChI
Xumpuomuyemsl, 0OMUyemsl U 3uUcOMuyemsl) OHO MOXET MPOXOAUTh B (GopMe  XOJOramuu,
M30raMHM, TeTepPOraMuu, OOraMuu U 0co0o0il (popMbI MOIOBOTO IMpoliecca — 3UroraMuu  (KJ1acchl
UMPUOUOMUYEMbl, XOOMUYEMbl U 3UcoMuyemysl) OHO MOXET INPOXOAUTh B (opMe XoJoramuu, U3
OoraMuH, reTeporaMuu, OOraMMM M 0co00i (OpMBI MOJIOBOIO Mpoliecca — 3UroramMuu (Ha3plBaeMoun
TaKKe TaMeTaHrMoramueil), HamoOMHUHAIIEHl KOHBIOTALMI0 BOJOpOcied. 3Urora mo4Td BO BCEX
MEPEYUCIICHHBIX CIIy4asiX HEKOTOPOE BpeMsI IIOKOUTCS, a 3aT€M JEJIUTCS PeIyKIIMOHHO U IIPOPOCTAET.
4. AnocTpaTUBHBINA  MaTepHaJ: HOyTOYK, MyJIbTUMETUIHBIN TPOEKTOp, SKPaH.

5. JIureparypa:
OcHoBHas:
1. bBoranuka: okynsik / b. K. Maxaros [xk.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.
2. boranmka: okynslK / b. K. Maxartos [k. 0.]. - [lIeimkenT :b. k., 2013. - 424 Ger
3. Aiinap6aesa, JI. K. Pactutensubie pecypchl Kazaxcrana u MxX palfiOHAIBHOE 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.
JdomoabHUTEILHAS:
1. Awnnprmknaa, A. M. BoTaHnka: pyKoBOJCTBO 10 Y4eOHOW PaKTUKE. - 2-€ U3/1., HCIIP. U JIOIL. ;
Pek. YueOHo-meroanu. o0ben. mo Mea. hapmail. oopas. By30B Poccuu. - M. : MUA, 2013. - 136 c.
: UL
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2. boranuka. PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocooue /mon pex. E. U.
bapa6anoga. - M. : 'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTenb COCYUCTHIX pacTeHUN basHayIbCKOro HaIMOHAIBHOTO mapka [Tekcr] :
pykoBoactBo / A. H. Kynpusnos [u ap.] ; otB. pea. A. JI. D6enb. - HoBocuoupck : M3n-so CO
PAH, 2013.-216¢c. : un
DJIeKTPOHHBIE pecypchl:

1. 3aifunkona, C. I'. Boranuka [ 91eKTpoHHBINM pecypc]:0KyIbIK / Ka3akTit. ayn. M. b. baiiranuesa. -
DiekTpoH. TekcToBbie aaH. ( 143M0). - M. : TDOTAP - Meaua, 2017. - 1. onr. auck (CD-ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
oz pen. E. U. bapabanoga. - DiekTpoH. TekcToBbie aaH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 371 onit. nuck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKyIbIK / Ka3akrin. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

4. boranuka.lmankynoBa C.K., [llanabaes K.W., Aman6:xxoBa/l.M. , 2016 I1b Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., Ilatcae O©.K., Oprsinbacaposa K.K., Tokcan6aepa JK.C., Kagumaesa XX.A.
boranuka: Okynsik - DOBepo Anmarsi, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boranuka : KOHCIIEKT jJekiuii. YueoHoe nocodue / M. E. ITaBnoBa. — Mockaa :
Poccuiickuit yauBepcuter apy»k0sl Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHOM CBSI3M):

1. B yem nmpuHIMTIHAIEHOE PA3TUYHE MEXKTy HU3IIMMH U BBICIIUMHU PACTCHUSMU ?

2. Kak ycTpoeHno teso rpudoB?

3. KakoBbI CIOCOOBI BET€TAaTHBHOTO M OECIIOIOT0 Pa3MHOKEHHUs TPHOOB?

4. Kakue ¢popMBbI MOJIOBOTO PAa3MHOKEHHSI UMEIOTCS Y HU3IIUX U BBICIINX TPUOOB?

5. B kakux smepHbIX (pa3ax mpoXoauT KU3HSHHBIH MUK HU3IINX U BBICIIUX IPUOOB?

JIEKLIUS Ne9
1. Tema: Beicume ciopoBble pacteHus. Boiciiue cemeHHble pacTeHusi. OTAes rojloceMeHHBIE.
2. Heab: HM3yuuTh CTpOCHHWE W pa3MHOXEHHE, MeCTa OOWTaHUS OTIeNT MOXOOOpa3HBIX W
IUIayHOOOPA3HBIX, OCHOBHBIE 3aKOHOMEPHOCTH B pa3BUTHU. CHCTEMaTHKa CEMEHHBIX pacTeHHi7
["onoceMeHHBIE pacTeHUs. 3aKPEUTh HABBIKM O MPAKTUIECKOM HCIIOJIb30BAaHUH TOTYYCHHBIX 3HAHHUH.
3. Te3ucel JeKUUHU:
1. Otnpensr Moxoo0Gpa3zubie u [maynooOpasHble.
2. Otaensl XBouieoopasnsie 1 [lanopoTHUKOOOpa3HbIE.
3. Kuaccudukanus, crpoenne, pa3MHOKEHHE.
4. 3naueHue B mpupoe, hapMaum, MeJAULIHE.
5. Tomocemennbie u O60I0UYKOCEMEHHBIE PACTEHUSI.
6. Oraen nokpsiToceMeHHble. OOIIast XapaKTepUCTHKA.
7. CTpoeHHue BETreTaTUBHBIX U PEIPOAYKTUBHBIX OPTaHOB.
8. lenenue Ha kiacchl. /IBy/10/IbHBIE M1 OTHO/I0JIBHBIE PACTEHUS.
9. OCHOBBI CHCTEMAaTHKH IIBETKOBBIX PACTCHHUH.
10. Knaccudukanus, ctpoeHre, pa3MHOKEHHE.
11. CemeiicTBa COCHOBBIX U 3(EeIPOBBIX
12. 3navenue B npupoze, papmannu, MeJUINHE.
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Otaean Moxooopasubie (BRYOPHYTA). K stomy oTmeny OTHOCST Hanbojee MpPOCTO
YCTPOEHHBIE BHICIIIEE pacTeHHs. MeHee OpraHH30BaHHBIC MPEICTABUTEIN MOXOOOPa3HBIX HE MMEIOT
pacuieHeHHsT Ha cTe0enb W JUCTbA, U TENO UX MPEACTABICHO TANIOMOM, WM clioeBulieM. boiee
OpPraHU30BaHHBIMH SIBIISIIOTCS JTUCTOCTEOENbHBIE MXU. KOpHM y BCceX MOX000pa3HBIX OTCYTCTBYIOT.
BcaceiBanue BOABI M IpPUKpEIUICHHE K CyOCTpaTy OCYLIECTBISIOTCS PHU30MAAMU — BBIPOCTAMU
snunepmuca. Hawmbonee xapakTepHOW OCOOCHHOCTBIO, OTJIMYAMOMIEH MOX000pasHbIe OT IPYIHUX
BBICIIMX DPACTCHMH, SBIAETCS TpeoOiajjaHue B IUKIE pa3BUTHA ramerodura (y BCEX OCTAIBHBIX
BBICIIIMX PACTCHHI B IUKJIE pa3BUTHS Mpeodianaer cnopodut). Ha rametodure 00pa3yroTcst mMoJioBbie
OpraHbl: aHTEPUAUNA C MHOTOUYUCIICHHBIMHU JIBY)KI'YTUKOBBIMH CIIEPMATO30MJaMH U apXeroHuit. M3
OILJIOJIOTBOPEHHOH SIMIIEKJICTKH Pa3BUBACTCS CIOPOQUT, NMEPBOHAYAIBHO CKPBITHIA BHYTPH OpIOIIKA
apxeronusi. CriopouT MOX00Opa3HBIX )KUBET HE CAMOCTOSTEILHO, a TECHO CBS3aH C raMeTOPHUTOM,
pa3BUBAsCh HA HEM, MOJIy4Yas OT reMeTo(puTa MUTaTeIbHbIC BElleCTBa. Pa3nensrorcs Ha TpU Kiacca:
anmoyepomoswvle (Anthocerotopsida,) neuenounuxu (Hepaticopsida) u sucmocmebenvuvie mxu
(Bryopsida, uiu Musci).

OTtaen I[lnaynooOpa3ubie. [InayHoBHIHBIE MPEJICTABIISIIOT MEJIKOJIUCTHYIO
(MUKpOQHIUIbHYIO) JIMHUIO SBOJIIONUYU TMAOPOTHUKOOOPA3HBIX. DTO THIUYHBIC JIHCTOCTEOCTHHBIC
pacrenusi. Y HuX Bcerma ectb KOpHH. CTeOnM W KOPHH BETBATCS JAUTOXOMHUYECKH. JIMCThS
IUTAYHOBUHBIX TPOCThIC, MEJIKHE, TECHO PAacIoJIOKEeHHbIe Ha crebsie. [lnayHoBUAHBIE — OfHA W3
Hanboslee IPEBHUX BETBEH MamopoTHUKOOOpa3HbIX. VIcKomaemble OCTaTKM WX W3BECTHBI HAYMHAS C
cuwiypa. Haubonbrmiero pasputus [lmayHOBHIHBIC JIOCTUTJIM B KAMEHHOYTOJLHOM TIEPHOJIC
naneo3omckoil 3psl. CoBpeMEHHbIE MNpPEACTaBUTENM Kilacca — TPAaBSIHUCTbIE pacTeHus (IJIayHBI,
censiruHEIUTbl). CropodUIUIbl MIAYHOBUIHBIX MOTYT HE OTJIMYATHCS OT BETETATUBHBIX JIMCTHECB HITU
UMETh MHYIO BEIIMYMHY M OKpacKy. CHOpaHTHH pacIoyiaraloTcsi MOOJAMHOYKE Ha BEPXHEW CTOPOHE
CIOpO(UIIIIOB WX Ha OCH.

Krnacc mimayHOBHIHBIX pa3femsioT Ha 6 MOPSIKOB, U3 KOTOPBIX TPHU TOPSIKA IPEJICTABICHBI
BbIMEpIIUMH (hopMaMH, M3BECTHBIMHU JIMIIb B HCKOMAEMOM COCTOSIHUU: HPOMONenudo0eHOposbie
(Protolepidodendrales), JIenUO00eHOPOBbLe (Lepidodendrales) u Jlenudoceepmosbvie
(Lepidospermales),a Tpu apyrux TOpsAKa BKIIOYAIOT COBPEMEHHBIC TPABSIHUCTbIC (HOPMBI
TUTAYHOBUIHBIX: TUIAYHOBBIE, CETATMHEIUIOBBIC M MO IITHUKOBEIE.

Otnen nanoporHukoodpasubie (PTERIDOPHYTA). ¥V nanopoTHUKOOOpa3HbIX, KaK U Y
MOCJIETYIOIIUX OT/ENIOB BBICHIMX PACTEHUH TOJOCEMEHHHBIX M TIOKPBITOCEMEHHBIX, B OTIMYHE OT
MOX000pa3HbIX, B IMKJI€ pa3BuUTHsI npeobiagaer cmopodutr —  Oecroyioe  MOKOJIEHHE.
[TanopoTHHKO0Opa3Hble — OOBIYHO HEOOJIBLINE TPABSIHUCTBIE PACTEHMsI, HO CpPEeld HUX €CTh M Oosee
KpyIlHble M  Jake JpeBOBUAHBIE (GOpMBI, BcTpevaromuecss B TpomnukaxX. CrnopoduTs
MarOPOTHHUKOOOPA3HBIX — JIMCTOCTEOETbHBIE PACTEHHUS, YaCTO OUYEHBb CIIOKHOTO pacuneHeHus. OHU
BCerja MMEIT KOpHM. Bo BHYTpEHHEM CTPOEGHUHM XapaKTepHO HaJIW4YHe XOpOLIO pa3BUTON
MIPOBOJIAIIEH CHCTEMBI (B BHJIE CTENBI Pa3HOOOPAa3HOTO CTPOSHHSI — OT MPUMHUTHBHOM MPOTOCTEIBI JI0
CIIO’KHOM, COBEpLIeHHOM sycTensl). [IpoBonsdiime MydKH COCTOST U3 KCHJIEMBI, MPEICTaBICHHOMN
OOBIYHO TpaxeuIaMH, y OTAEITBHBIX ()OPM UMEIOTCS cOCyabl Tpaxeu. DPaosMa COCTOUT U3 CUTOBHTHBIX
TpyOOK C CHTOBUJHBIMU IIJIACTUHKAMH Ha MPOJOJIBHBIX U IOMEPEUHBIX CTEHKax. Y OOJBIIMHCTBA
MPECTaBUTENCH NMEIOTCS TICPUIIMKIT M SHAOAEpMA, OTTPAaHNYNBAIONIAs ITyYOK OT KOPBHI.

I'ameTo(UT ManopoTHUKOOOpa3HBIX PAa3BUT 3HAUUTENbHO cnabee cmopodura. OH mpencTaBieH
TAJJIOMOM, HITM CIIOCBUIIEM, W Ha3bIBACTCS 3aPOCTKOM. 3apOCTOK MMEET HEe3HAYHTEIbHBIE pPa3Mephl
(10 HECKOJIBKUX CAHTMMETPOB) U HEJIOJITOBEUEH, )KUBET Y OOJIBIIMHCTBA MAlOPOTHUKOOOPA3HBIX BCETO
HECKOJBKO Hezelb. OOBIYHO 3apOCTOK TUTACTHHYATHIN, PeKe HUTCBUIHBINA, Y HEKOTOPHIX TUIAYHOB OH
UMeeT paJualbHOCUMMETpUYHOe cTpoeHue. Kak mnpaBuio, 3apocTKH aBTOTPOQHBIE, 3eleHbIe
pacTeHus], HO y psiJia IJIAYHOB, Y)KOBHUKOBBIX IAIIOPOTHUKOB 3apOCTKH OCCIIBETHHI U Pa3BHBAIOTCS B
3eMile, BCTYMAIOT B COXKHUTEIBCTBO C IpuOOM, MHUTasich rereporpodro. Otmena XBomreodopasubie (
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Equisetales ). Otnen xBolIeBUAHBIE MOAPA3NCISAIOT Ha 3 KIAcca: cueHuegvle, KIUHOIUCMOSbIE,
xeowegvle. IIpencraBuTeny NEpBhIX ABYX KJIACCOB YXKE BHIMEPIIH.

Paccmorpum ctpoeHue xBomieil Ha npumepe xBoia mojeBoro (E. arvense), Kotopslid MIHPOKO
pacrpocTpaHeH Ha IOJISAX, JIyraX, HepeIko B KaueCTBe COPHOI'0 pacTeHus. B 3emiie pa3BuBaroTcs ero
JUIMHHBbIE BETBUCTHIE KOPHEBHUIA, OT Y3JIOB KOTOPBIX OTXOISAT IPHUAATOYHBbIE KOPHU, a BBEPX —
Haj3eMHble noberu. Hanzemusle mobern xsolia mojaeBoro AByX TUNOB. OJHN U3 HUX BETETATUBHBIE,
3eJIeHble, MyTOBYATO pa3BeTBICHHBIC, JIeTHHE. OHM K OoceHH oTMHparoT. pyrue moderu OypoBartsie,
IpsiIMble, HEBETBSILMECs, pa3BUBAIOTCS paHO BecHOH. Ha Bepxyiuke BeceHHero mnodera obpasyercs
CIIOPOHOCHBINA K0JIOCOK. Ilocne cropoHOLIEHUs] BECEHHUE MOOETH OTMUPAIOT. Y HEKOTOPBIX APYIHX
BUJIOB XBOIIIa BCE HAJ3€MHbIE T0OETH OJTHOTUITHOI'O CTPOEHHUS.

Crebnu xBoma peOpHCThIe M PacwICHEHB HAa NMPAaBUIIBHO UYEPEAYIOMIMECS Y3IbI U MEXKIOY3JIHSL.
Mexaoy3nus 1ojble B CepeAuHE, Y37bl 3alO0JHEHbl MapeHXMMHOW TkaHbio. Jluctes Oypble,
YelryeBUIHbIC, JTUIICHHBIE Xyiopoduiuia. OHU cpacTaroTCs MEXIy CO00H M 00pa3yroT HECKOJIBKO
B3JlyTy}0 MYTOBKY, NPUKPEIUICHHYI0 OCHOBAaHMEM K y3iy cTebis. Ha Bepxylike MyTOBKH 3aMETHBI
3yO1bI — CBOOOIHBIC YYACTKU JIMCTHEB. BClleACTBHE peayKIIUH JUCTHEB (POTOCHHTE3 OCYIIECTBIISACTCS
crebiieM, B KOTOPOM Pa3BUBAETCS ACCUMMIALIMOHHAS TKaHb.

[IpakTnueckoe 3HaueHHE XBOILEH HeBelnMKo. HexkoTopele BHIBI HCIIONIB3YIOTCA KaK KOPMOBBIE
pactenus. Hanpumep, E.heleocharis - oauH U3 OCHOBHBIX JIETHHX KOPMOB OHAATPBL. Cpeau XBOIICH
M3BECTHBI SIIOBUTHIC BUIBL: x6ow Oonromusiil (E.palustre), xeouwy npupeunwiii ( E. fluv -iatile) u mp.
Xeow nonesoui ( E. arvense ) mMeer JICKAPCTBCHHOE 3HAYCHHE, €r0 HCIOJB3YIOT B KauecTBE
KPOBOOCTaHABJIMBAIOILIET0 W MOYErOHHOTO cpeacTBa. Ha monsx XBoml MoneBod — TPYyIHO
HCKOPEHUMBII COpPHSIK.

CemeHHBIE pacTeHHUs, B OTJIMYHE OT CIOPOBBIX (MOXOOOpa3HBIX W MANOPOTHHKOOOPA3HBIX),
Pa3MHOXKAIOTCSI CEMEHAaMH, a He criopaMu. Cems pa3BUBAETCsl I10CIIE OIIOJOTBOPEHMS U3 CEMSIIOUKH,
WM ceMs3auaTKa.

CeMeHHBIE  pacTeHUsi  IIPEACTaBIEHBl  JBYMs  OTACIAMHU:  TOJOCEMEHHBIE U
MOKpbITOCEMEHHbIE. Kak M Bce ceMeHHbIe PACTEHUs, TOJOCEMEHHbIE SIBISIOTCS Pa3HOCIOPOBBIMHU.
Mukpocnopsl y HUX 00pa3yloTcss B MUKPOCHOPAHTHUSX, @ MEraclopbl B METraclopaHTusaxX (HyleuTycax
cemsi3a4aTkoB). MUKpO- W MeracnopaHI'MM pacrojaraimTcs Ha MHKpPO- U Meracrnopoduiiax,
UMEIOIIUX pPa3JIMYHbI BHEMIHUN BHJ M CTpOEHHE. XapaKTepHOH OCOOCHHOCTHIO T'OJOCEMEHHBIX
SBJIAETCS HAJIWYMe Yy HHUX HE3AIIMIIEHHBIX CEeMA3a4aTKOB, pa3BUBAIOLIMXCA OTKPBHITO Ha
Meracopopmiax. Y XBOHHBIX Meracnopouil Hepa3lIuduM B OOLIeH CIMTHOW CTPYKTYpE,
Ha3bIBAEMOM CEMEHHOM 4Yenlyeld, Ha KOTOpPOW pacloiaraloTcs —ceMms3adaTku. Mukpo- u
Meracnopouiuisl y OOJIBIIMHCTBA T'OJOCEMEHHBIX COOpaHbl B 0ojiee WM MEHee KOMIIAKTHbIE
oOpa3oBaHMsl, Ha3blBacMble CTpoOMIaMH (CTPOOMIIBI OTCYTCTBYIOT Y CEMEHHBIX MalOpPOTHUKOB —
JPEBHUX TOJIOCEMEHHBIX; Yy HEKOTOPbIX CArOBHHUKOBBIX HMMEIOTCS CBOOOAHBIE Meracnopoduiibl).
OOBIYHO CTPOOUIIBI OJJHOTIONBIE — MUKPOCTPOOMIIBI (MY>KCKHE CTPOOUIIBI) M MEracTpoOuiIbl ((KEHCKHE
CTPOOMIIBI), KPOME YacTH OEHHETTUTOBBIX, MMEIOLIMX 000EMOJIbIe CTPOOHIIBI.

PaccMoTpuM 0COOEHHOCTH CTPOEHHUSI U PAa3MHOKEHHS TOJIOCEMEHHBIX Ha IMPUMEPE COCHBI
oObikHOBeHHOH (Pinus silvestris). Momnsbie, Bhicokue (1o 50 M) aepeBbsi COCHBI, KOTOPhIE MOTYT
nocturath Bo3pacta 400 jer, HeCyT Ha KOHI[aX BeTBEH MOYKH, pa3BUBAIOIIKECS B TOOETH JIBYX POJIOB:
yIUIMHEHHBIE M YKOpPOYEHHbIE. YIJIMHEHHBbIE MOOErH IOKPHITHl OypoBaThiMM demryiikamu. B ux
Ma3zyxax pa3BUBAIOTCS YKOpPOUYEHHbIE MOOErd, Hecyllue My4KH JIMCThEB — XBOMHOK, B yHClie 2 B
Ka)KJIOM U3 HUX. BeTBileHnEe MOHONIOIMANIBHOE.

CocHO OTHOCHUTCA K KJIacCy HIMIIKOHOCHBIX. OTIen ToloceMeHHBIX Moapas3zensercs Ha 3
Kjlacca:  CaroBHUKOBHUJHBIC, UIMIIKOHOCHBIE W  00OosloukoceMeHHble. B  mocnennee Bpems
MOJIPA3eNA0T Ha 6 KJIacCcOB, BBIIENSAS CEMEHHbIE MalOPOTHUKU, OCHHETTUTOBBIE M T'MHKIOBBIE U
caMocCTosTeNbHBIC Kitacchl - Pteridospermae, Bennettitopsida u Ginkgoopsida.
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LiBeTkoOBBIe pactéHust uian [lokpriTocemennsie, ycrap. CkpbiTHOcemsiHHble (aT. Magnoliophyta,

win Angiospermae ot ap.rped. ayyelov — COCy.l, GMEPUO —  CeMsT) OTJIeN BBICIIMX PACTCHHIH,

OTIMYUTEITBHONH OCOOEHHOCTBIO KOTOPBIX SBISETCS HAJIM4HMe IBETKA B Ka4eCTBE OpraHa MOJIOBOTO

Pa3MHOXKEHHUS ¥ 3aMKHYTOTO BMECTUJIMINA Y CEMAINOYKH (2 3aTEM U Y MPOUCIISANIErO U3 He€ CEMEHH,

OTKyAa ¥ TMOSBWJIOCH Ha3BaHHE NOKpPhITOCEMeHHbIE). EmE onHa cymecTBeHHas OCOOCHHOCTD

L[BETKOBBIX PaCTEHUN — JBOMHOE OIUIOAOTBOPEHUE.

[TokpbiTOCcEeMeHHBIE, Hapsay ¢ roimocemeHHbiMu (GYMNOSPErmae) cocTaBisiOT OAHY U3 JBYX

IPYIIN CEMEHHBIX pacTeHuii(Spermatophytae). Baxkweiimias 0coOEHHOCTh IBETKOBBIX PACTCHUI —

HAIMYAE  CHCIHMAIM3UPOBAHHOTO  TE€HEpaTHMBHOIO OpraHa — I[BETKa,  Oepymero Ha  cels

(yHKIUY HOJOBOTO PAa3MHOKEHMSI U TPUBIEUYEHUs areHToB onbuUieHUs. [[BeTkoBble pacreHus

3aKJII0YAI0T CBOM CEMA3a4aTKy (CEMSINOYKH) B TIOJOCTbH 3aBsi3H, KOTOpas 0Opa3oBaHa CpacTaHHEM

OTKpbITOTrO miofgonucTuka. CTEHKHM  3aBSA3U  1OCJIE€  OIUIOJAOTBOPEHHUS  pa3pacralrcsi U

BUJIOM3MEHSIOTCS, JaBast 00pa3oBaHue MO/ Ha3BaHUEM IO,

B xnacce JIsynonsusie (Magnoliopsida, mmu Dicotyledones) ommcano 6 moakiaccos, 128 mopsiakos,

418 cemeiictB, npubnusurensHo 10 000 pomoB u okomo 199 000 BumoB pactenuii. Bwimemnstor

noakiaacesl (kmazmel) @ IToakmace 1. Magnoliidae — Marunonuasr; Iloakmace 2. Hamamelididae —

Iamamenumuner;  Iloakmace 3. Caryophyllidae — Kapuopumumaer; IMoakmace 4. Dilleniidae —

Jumnenunnst, [Toakmace 5. Rosidae — Posusr; [Togkiaace 6. Asteridae — Acrepub

B xitacc onnononbHbIx pactenuit (Liliopsida, mim Monocotyledones) BkirouaroTes 5 moakiiaccos, 37

MOPSIAKOB, oKkoJIo 125 cemeiicTs, 601ee 3000 pomoB 1 okosio 59 000 BumoB. BBIACISIOT OAKIACCHI:

[Moaxnacc 1. Alismatidae — Yactyxoseie; [Toakiacc 2. Liliildae — JIunuuast; [Toxknace

3. Commelinidae — Kommenunossie; [Tonknacc 4. Arecidae — ITanemoBslie; [Hoakmnace

5. Zingiberidae — MmOupHbie

4. An10cTPAaTUBHBINA  MaTepHa: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.

5. JIureparypa:

1. boranuka: okynslK / b. K. Maxaros [k.6.]. - Anmatsl :OBepo, 2014. - 424 oer.

2. boranwmka: okynslK / b. K. Maxaros [x. 0.]. - [lIeimkenT :b. k., 2013. - 424 et

3. Aiinap6aesa, /1. K. PactutensHbie pecypebl KazaxcTana u ux papoHanbHOE UCTIOIb30BaHUE:

yaeOHoe mmocodue. - 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.
JlonoJIbHUTEeIbHAS:

1. Annpimkuza, A. M. boranuka: pyKoBOJCTBO 0 Y4eOHOM MpakTUKe. - 2-€ U3., UCTP. U JIOTl. ;
Pex. YueOno-meTonuy. 00wea. mo mef. gapmail. 06pas. By3oB Poccuu. - M. : MUA, 2013. - 136 ¢. :
WL

2. borannka. PyKoBOJCTBO K IMPaKTHUIESCKUM 3aHATHIM: yaeOHOe mocodue /mox pex. E. U.
bapabanosa. - M. : I'D0TAP - Menua, 2014. - 304 c.

3. Ompenenurenb COCYUCTHIX pacTeHUH basHayTbCKOro HalOHATEHOTO Tapka [ Tekcr] :
pykoBocTBo / A. H. KynpusiHos [u zp.] ; oTB. pea. A. JI. D6ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : un.

JIEKTPOHHBIE pecypcehl:

1. 3Baifuukosa, C. I'. botanuka [ D1eKTpOHHBIN pecypc]:0KyIbIK / Ka3zakTil. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. ( 143M0). - M. : T'DOTAP - Menua, 2017. - a1. onT. nuck (CD-
ROM).

2. BboraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. U. bapabanoga. - DnekTpoH. TekcToBble AaH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 371. onit. tuck (CD-ROM).
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3. 3aitumkona, C. I'. Boranuka [DnekTpoHHBIN pecypc]: OKyIbIK / Ka3akria. aya. M. b. Baiiranuesa. -
OnekTpoH. TeKcToBbIe naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

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

5. MaxaroB b.K., I1atcaes ©.K., OpsiabacapoBa K.K., Tokcan6aeBa XK.C., Kanumaesa K. A.
boranuka: OkynsIK - DOBepo Anamarsr, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Hemuna, M. 1. boranuka (opranorpadus u pa3MHOKEHHE pacTeHuil) : yuedHoe mocodue / M. U.
Hemuna, A. B. Conosnes, H. B. Yeuetkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KOHCIEKT JdeKui. YdyeoHoe mocodue / M. E. IlaBnoBa. — MockBa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIe BONIPOCHI (00paTHOI CBAA3M):

1. Kakue 4epThl CTpOCHHS M 0COOCHHOCTH XH3HCHHOTO ITMKJIA MOXOBHUJIHBIX CBUICTEIBCTBYIOT 00 UX
OJIM30CTH K BOJOPOCIISAM?

2. Kakue npu3Haky IPUMUTHBHOTO CTPOCHHUS UMEIOT C(harHOBbIC MXH?

3. KakoBbI XapakTepHBIE YePTHI CTPOCHHSI CIIOpO(dUTA ¥ raMeTO()HUTa TTAYHOBHIHBIX ?

4. KakoBO COOTHOIIICHUE CIIOpodHTa M raMeTOPHTa B )KU3HEHHOM ITHKJIC TUIayHa OyJIaBOBHIIHOTO?

5. KakoBo 3Ha4YeHHE Pa3HOCIIOPOBOCTH B SBOJIFOIMH BBICIIIMX PACTEHUH ?

JIEKIIUA NelO
1. Tema: CeMeiCTBO JTaBPOBBIX, TIOTUKOBBIX, OapOapucoBbix. CemelicTBa pO30BbIX.
2. Heab: M3yuntb 0cOOEHHOCTH CEMEWCTBO MAarHOJIMEBHIX, JIABPOBBIX, JIIOTUKOBBIX, 0apOapHCOBBIX U
CTPOCHUC, pa3MHOKCHUEC, MECTA oOuTaHus. Cemeiictsa PO30BBIX.
3.Te3ucsl JeKuM:
1. Cucremaruka pacTeHHHU: OTAEN, KJIacC, MOPSIOK, CEMENCTBa, poJl, BUI.
2. Mopdodonoruueckoe onrucaHme: KOpeHb, CTe0eIb, TUCThS, IIBETOK, ITJIO, CEMSI.
3. JlekapCTBEHHOE ChIpbE.
4. TlpumeHnenue.
JlaBpoBbie (aT. Lauraceae) — ceMEWCTBO IIBETKOBBIX  PACTeHHU#, mopsaka  JIaBpOIBETHBIE
(Laurales).
JIncTea naBpOBBIX OUYEPEAHBIC, PEKE MYTOBUYATHIE WIM CYNPOTHUBHBIC, KOXKHUCTBIE, IJIOTHBIE, TEMHO-
3€JICHBIE, Yallle LEIbHBIE C IEPUCTOHEPBHBIM KWIKOBAaHUEM. [[BETKM JTaBPOBBIX MEJIKHE, B MMA3YIIHBIX
METENKaX, KHCTEBUAHBIX, TOJIOBUATHIX MJIM JIO)KHO30HTUKOBHUJIHBIX COLBETHSX, OOOEMOJIbIE,
LUMKINYECKHE, TPEXWIECHHbIE WIN ABy4WIeHHbIE (y JaBpa). [11oa couHblil, sSTOOBUIHBIHN, pekKe CYyXOu,
CUIALINH B IUTFOCKE.
JlucTps, TIOABI, BBITSKKH, XKUPHOE W 3(uUpHOE Macio jaBpa OJaropoAHOro HAIUIM HIMpovaiIiee
IIPUMEHEHNE B HApOJIHOW MenuuuHe. CBEXUH JIaBpOBBIA JTUCT PEKOMEHAYIOT MU3MENbUYaTh B MACTYy U
HCIOJIb30BaTh KaK PaHO3aXUBJISIIOIIEE U MPOTUBOOKOIOBOE cpencTBO. Ero »kyror, uToObl N30aBUTHCS
OoT cromaruTa. M3 CyIIeHBIX JIUCTBEB pPACTEHUs TOTOBAT BOJHBIE HACTOW, KOTOPBIE MBIOT JUIS
YKpEIUIEHUs UMMYHHMTETa, 3aKallbIBalOT B YIIIM, YTOObI CHSTH BOCIHAJEHHE U 00Jb, YHOTPEOISIOT B
KayecTBE MOUYETOHHOTO CPEJCTBAa. DTOT HACTOW — JEMCTBEHHOE CPEICTBO OT CYCTaBHBIX OoJei,
XPOHUYECKHUX TaCTPUTOB, BKIIFOYASI XOJIAHTUTHI U XOJIECIIUCTUTHI.
Bapo6apiic  o0bIKHOBEHHBII (1aT. Bérberis  vulgaris) — KycrapHuku, BHI  poaa  bapOapuc
(Berberis) cemeiictBa bapbapucossie(Berberidaceae).
bapbapuc O0OBIKHOBEHHBIN — BBICOKUN (M0 2,5 M), CHUJIBHO BETBUCTBIH, KOJIOUHI KYyCTAPHHK C
MOJI3YYUMH, OJIpEeBECHEBAIOIIUMU KopHeBuIaMu. Kopa cHapyxu cBeTio-Oypasi, BHYTPH TEMHO-
xéntas. [loGeru rpaHucThie, NPAMOCTOALINE, KEITOBAaThle WM HKEJITOBATO-IIypHypHBIE, I03/HEE
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oenmoBaro-cepble. Iloukw ymHONH 10 1 MM, OCTpBIE, TOJNbBIE, OKPYXEHHBIC paCHIMPECHHBIMU
OCTaIOLIUMHUCS BJIarajuilamMu JMcTheB. Ha ykopoueHHBIX moberax pa3BUBAIOTCS HOPMabHbBIE JIHCThS,
Ha yATUHEHHBIX BMECTO JINCTHEB — KOJIOUYKU. JIUCThsI — ouepénHbie TOHKHE, 0OPATHOSIMIICBHUIHBIC
WJIM DJUTMITAYECKHE, JUIMHOW 110 4 CM, HIMPUHOW 2 CM, K OCHOBAHHUIO KJIMHOBHUJHO CY>XCHHbIE, C
3aKpYTJIEHHOM, peke HECKOJBKO 3a0CTPEHHON BEPXYIIKOHM, MEIKO- M OCTPO-3y0UaTo-MUIbYaThIe, Ha
KOpOTKUX uepenikax. Komouku B uncie TpéX—IsTH, 0OBIYHO TPEX-, pexke MATUpa3AeibHbIe, ATUHON
1—2cm.

Kuctn 15—25-nBeTkoBbie, mmHONW a0 6 cM. [[BeTku — kénthie, auametrpoM 6—9 mm. Kaxmpiid
I[BETOK UMEET 1O IIECTh OOPATHOSIMIICBUIHBIX YAIISIHUCTUKOB U JienecTkoB. Kucth cocrout uz 15—25
LIBETKOB. B OCHOBaHMM 1IBETKa — SPKO-OPAHKEBbIE HEKTapHUKHU. [lecTWK OMH, THIYMHOK ILECTb,
CYNPOTUBHBIX JIETIECTKaM. 3aBsI3b BEPXHssA, OTHOTHE3IHAS C CUSTYUM TOJIOBYATHIM PBUIBIIEM.
[Inox — sroga, mpoaOATOBATO-3IIUIITUYECKAS], APKO-KpACHAsI WM NypIypHas, AJIMHON 10 12 MM,
uMeeT Kuciblii BKyc. CeMeHa JuIMHOM 4—7 MM, HECKOJBbKO CIUTFOCHYTBIE M CYKEHHBIE B BEpXHEH
yactu. B 1 kr 83,3 thicsiu cemsaH; Bec 1 Thicaun ceman 11—13 r. L[[Betér B anpene — mae. [lnoabt
CO3pEBAIOT B CEHTSIOpe — OKTA0Ope. JIeKapCTBEHHBIM CHIPhEM SIBIISIOTCS JIMCT M KOPEHb OapOapmca
OOBIKHOBEHHOTO. JIMCThSl 3aroTaBiMBalOT BO BpeMsi OyTOHH3AllMKM M LIBETEHUS; KOPHU — paHHEH
BECHOM JT0 paciycKaHUs TIOYEK WM OCCHBIO TIOCIIe CO3peBaHus 11008, Hacroiika nucteeB Oapbaprca
o0nazaeT KpPOBOOCTAHABIMBAIOIIMM W  JKEIYETOHHBIM JeicTBueM. [lpemapatel  Gapbapuca
CTUMYJIUPYIOT COKpAIICHUE MYCKYJATypbl, CYXXHBAIOT COCYABl OTIEIbHBIX OPraHoOB, BBI3BIBAIOT
MOHIKEHNE TOHYcCa JKETYHOTO IMy3bIps, 00MafaloT OO0JIEYTOJSIONIMM W MPOTHBOBOCHAIUTEIHHBIM
JNEUCTBUEM.

Jlroruk (nar. Rantnculus, oT JaT. rana — «IAryIiKka») — poj  OMHOJETHUX  WIIM MHOTOJICTHHX
TPaBSHUCTBIX pacTeHuil cemeiicTBa JIrotukoBbie (Ranunculaceae). Boaubie wiim Ha3eMHbIE TPaBbl C
€KUM, a MHOTJa U J0BUTHIM COKOM. KopHeBas crucremMa nmpenMylIeCTBEHHO KOPOTKas MOYKOBAarTas,
WHOT/Ia C MHOTOYMCJICHHBIMH COOPaHHBIMU B TYYOK KIYOHEBHIHO-YTONIIEHHBIMU KOPHEBBIMHU
moberamu.

Jluctes ouepénupie, TIeNbHBIE WM  paccey€HHble.  [[BeTKM OMMHOYHBIE WM  COOpaHbl B
CIIO’KHBIE COIBETHUS. YalIeNUCTUKOB TPU—TIIATh, Yy OONBIIMHCTBA BHUIOB TSTh; JIETIECTKOB OOMBIIEH
YacThIO TSITh, U3PEJKAa MEHbIIE WA OOJIBIIIE JTOTO YHCIIA; JIETIECTOK Y CBOETO OCHOBAHMS HMEET
MEIOBYIO SIMKY, TONYIO WJIM MPUKPBHITYIO HEOONBIION YelIyHKoil; THIYMMHOK U TeCTUKOB MHOXKECTBO;
MEeCTUK COCTOUT M3 OJHOTO TUIOJOJIUCTHKA, C OJAHOTHE3NOM 3aBsizpro. Dopmyna 1serka: *Ca 5Co5
AooGoo. [Tnog — MHOTOOpEIIIEK.

JIFOTHK 3HAYUTEIHHOTO MPAKTHYECKOTo MpuMeHeHus He mMeeT. Hexoropeie Buabl ero (Ranunculus
acris L., Ranunculus  auricomus L., Ranunculus ~ flammula L.)  ynortpebnstorcs B HapogHOIA
MEIUIIMHE TPOTUB MHOTUX OOJIe3HEeH

PozonsérHble (y1at. Rosales) — mopsiiok ABYI0JIBHBIX PACTEHHMN, COCTOSIININ U3 ICBSITH CEMEHCTB.
Yucno yacTteit UBETKA y paCTEHHI CEMEMCTBA PO30LIBETHBIE pa3inyHO. Kak nmpaBuiio, UX IBETOK UMEET
5 NenecTKOB U 5 YaIlenucTUKOB. ECTh BUJIBI ¢ TPeMsI, YETBIPhMsI, IIECTHIO WIIH OOIBIIINM KOJTUYECTBOM
nernecTkoB. HekoTopsie po3bl MOTYT UMETh 1aXKe JI0 CTa JICTIECTKOB.

TrrunHOK B 2 — 4 pa3a Oouiblile, YeM JICTIECTKOB, HO OBIBAIOT I[BETKU C OJJMHAKOBBIM YMCIIOM THIYMHOK
Y JIETIECTKOB. TUMTMYHBIMH SIBIISIIOTCS chemayromnue nBeTku: U5 JIS Too T11 — s6mons;

Y5 JIS Too [1oo — NIMIIOBHUK.

[IBeTkn OBIBAIOT KaK OJAWHOYHBIC, TAaK U COOPAaHHBIC B COIBETHS: TIPOCTON 30HTHK (BHUIITHS); METETKA
(TaBonra); KUCTh (YepéMyxa); HUTOK (psiouHa). ONMBUISFOTCS HACEKOMBIMH.
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Ilnoasl. Tunm mnonga sBISETCS OJHUM W3 TPU3HAKOB CEMEHCTBA, XOTS IUIOABI PO3OIBETHBIX
JIOCTaTOYHO pa3HOOOPa3HbI: KOCTsHKA (aOpHKoC, YepelHs); si0J0Ko (TpyIa, psOruHa); MHOTOKOCTSHKA
(ManMHa, KOCTSIHUKA); MHOTOOpEIIEK (3EMIISTHUKA); MHOTOJIMCTOBKA (CIIUpest).

JApyrue npusHaku. JIuctes ouepentsie, ¢ npuikucTHukamMu. CeMeHa He CoJepKaT HI0CTIEPM.
Crebenb ApEeBECHBIX PO3OLBETHBIX YaCTO UMEET IIUIIBL.

MHoroo6pa3ue po3onBeTHbIX. B cemelicTBe 00beAMHEHBI CTO POJOB U IPUMEPHO TPU THICSIUU BUIIOB.
[o Tuny mioja BEIACASIOT 4 TOJICEMENCTBA: CTUPEHHBIC; PO30BbIC; sI0JOHHBIE; CIUBOBEIE.

K cnupeiiHbIM OTHOCSTCS KyCTapHUKH POJOB cripes U paOMHHUK. K po30BBIM OTHOCST MHOXECTBO
JTUKOPACTYIIUX U KYJbTYPHBIX TPaB M KYCTApPHUKOB: JIAITYaTKa; 3eMJITHUKA; TPABUJIAT; TABOJITA;
MaH)XeTKa; MIUIOBHUK, WX po3a; pyOyc.

[TmompI PO30BBIX pa3iuYHbL. Y 3eMIISIHUKH, TABOJITH, IIUIOBHUKA M JIAMYATKA 3TO MHOTOOpPEIIEK, Y
MamkeTku — opemiek. Pox pyoyc (Rubus) o0bennHsieT MHOTHE HM3BECTHbIE KYCTAPHHYKH C TUIOJOM
MHOTOKOCTSIHKOW: MaJIiHa; €KEBHKA; KyMaHHUKa; KOCTSIHUKA; MOPOIIKA; KHKCHUKA.

4. UnaiocTpaTUBHBIA MaTepHaJ: HOYTOYK, MyJIbTUMEIUIHBIN MPOEKTOP, SKPaH.

5. Jlureparypa:

OcHoBHas:

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

2. boranwuka: okynsik / b. K. Maxartos [k. 0.]. - lIeimkenT :b. k., 2013. - 424 Ger

3. Aiimap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana n MX paoHaIbHOE UCTIOIh30BAHUE:

yaeOHoe rmocobue. - 2-¢ u3z. - 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.
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1. AxuemmkuHa, A. M. boraHuka: pyKoBOJICTBO 10 y4eOHOI MpaKkTHKe. - 2-€ U3[., UCTIP. U JOI. ;
Pek. YuebHo-MeToqMu. 00be. 0 MeA. ¢apmail. oOpas. By30B Poccun. - M. : MUA, 2013. - 136 c. :
WII.

2. boranuka. PykoBOJCTBO K MpaKkTHUECKUM 3aHATUSAM: yueOHOoe nocobue /moa pen. E. 1.
Bapa6anoga. - M. : T[DOTAP - Menua, 2014. - 304 c.

3. Ompenenurens cCOCyAUCTBIX pacTeHHI basHaynbckoro HalroHansHoro napka [ Teker] :
pyxoBoactso / A. H. KynipusiHos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3a-80 CO
PAH, 2013. - 216 c. : un.
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/ mox pen. E. U. bapabanoBa. - D1ekTpoH. TekcToBbIe naH. ( 48.8M0). - M. : [DOTAP - Mennua,
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5. MaxaroB b.K., I1atcaeB ©.K., OpsinbacapoBa K.K., Tokcan6aeBa XK.C., Kanumaesa XK. A.
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JlexknmoHHbBIN KoMILIEKC «boTanukay

7. IlaBnoma, M. E. boranuka : KOHCIIEKT Jekiuii. YueoHoe nocoodue / M. E. IlaBnoBa. — Mockaa :
Poccuiickuit yauBepcuter apyk0sl Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONPOCHI (0OpPAaTHOM CBSI3M):
1. TMoaxsacchkl MOKPHITOCEMEHHBIX

2. Buner nucteeB

3. Crpoenue u popmyna nBerka

4.

5.

Bubl kopHEeBOW CHUCTEMBI
JlexapCTBEHHOE CHIPbE MPUMEHSIMbIEC B METULIUHE

JIEKIIUS Nell
1. Tema: CemelicTBO O00OBBIX, CENbJACPEHHBIX H MAKOBBIX.
2. Heab: N3yunts 0COOCHHOCTH CEMENCTBO PO30OLBETHBIX, 00OOBBIX, CENbACPEHHBIX U MAKOBBIX.H
CTpPOCHHUE, Pa3MHOXKEHUE, MECTa OOUTAHHUS.
3.Te3uchl JeKIHH:
1. Cucremarnka pacTeHHH: OT/EN, KJ1acc, MOPSIOK, CEMEUCTBA, PO, BHI.
2. Mopdomorudeckoe ONMCaHue: KOPSHbB, CTEOECIh, INCThS, IIBETOK, TIO, CEMSI.
3. JlexapcTBEHHOE ChIpPhE.
4. Muxkpockonusi.
5

. IIpumenenue.
Bo6oBbie, uian MoTbLIbKOBBIE (1aT. Fabdceae, wnu Fabaceae s.l., wiu Legumindsae, wnm
Papilionaceae) — cemeiicTBO ABYI0JIBHBIX pacTeHuii mopsaka boooBouserHsie. Cpeau pacTeHHA

ceMeicTBa O0OOBBIX UMEIOTCS IEPEBbs, KYCTAPHUKU M TOJTYKYCTapHHUKH, TPaBbl, THAHbI (KaKk KycTap-
HUKOBBIE, TaK U TPaBSHHUCTHIE).

JlucTes ouepénHbie, 0OBIUHO CIIOKHBIE (MajgbyaThie, MEPUCTHIE, TPOMUYAThIE) C IPUIUCTHUKAMH, PEXKeE
npoctele. ColBeTHE: KOHEYHBIE WM MAa3yIIHbIE KUCTU WIN TOJOBKH, PEXE METENKU WU
MOJy30HTUKH. [[BeTKM 4acTo HacekoMOONbUIsiEMbIE, OO0OEMOJbIE, C MATUWICHHBIMH YallleyKou
¥ BEHYUKOM, KakK IIPaBUJIO — JBYCTOPOHHE-CUMMETpPUYHbIE. Y TUIMYHBIX OOOOBBIX BEpXHUHN
KpYHHBIA  JIEIECTOK  NPHUHATO  HAa3bIBATh MapycoM ((imarom), OOKOBbIE  JIENIECTKU — BECIAMHU
(KpBUIBSIMH), a JIBa CPOCHIMXCSI WM CIHUIIINXCS HMKHUX — JIOAOYKOH. THIYMHOK OOBIYHO JE€CSTb,
CPOCIINXCS] THIMMHOYHBIMU HUTSIMHU MU CBOOOJIHBIX.

®opmyna nsetka:TCasd Co 1+2+(2) A(9)+1 GI1_

BaxHbIil OTIMYUTENbHBIN BHEIIHUN MPU3HAK — CyXO0il, 0OBIYHO MHOTOCEMSIHHBIN, paCKphIBAIOIIUNCS
IBYMsI CTBOPKaMH OJHOTHE3IHBIN IUIOJ C PACIOJIOKEHHBIMU B PsJl CEMEHAMH — IIO-HAy4YHOMY
HazbIBaeTcsi 0000M, HO B CEJIbCKOXO3SMCTBEHHONW M MOIYJIAPHOW JHUTEpaType — OOBIYHO CTPYUKOM.
bo6 nHorga pacmagaercs nomnepék Ha OJHOCEMSHHbIE YJICHHUKH; peAKO 000 OJHOCEMSIHHBIM M TOraa
Oonbiield  4vacTei0  He  packpeiBaercsa.  CeMmeHa,  Kak  IpaBwio,  0e3 sHJocIepma ¢
KPYHHBIMU CEMSIOISIMHU.

Cenbaepeiinbix (at. Apiales) — mopsiiok 1By 10JbHBIX pacTeHuit. JINCcThs 6€3 MPUIHMCTHHUKOB.
IIBeTku MenKkue, coOpaHbl B OOJBIIMHCTBE cCiydaeB (y cemeiicTBa 30HTMYHBIE) B 30HTUKH, MIH (Y
cemericTBa ApanueBbie) B MUTKU. CaM IBETOK TMPABWIBHBIA, OOOETOJbIN, ¢ TMATHUWICHHBIMH WU
YETHIPEXWICHHBIMH KPyTaMH, OKOJIOLIBETHUK HAANIECTUYHBII: YalleIMCTUKN BECbMA MENKHUE, B BUIE
3yO4MKOB; BEHUMK CBOOOHOJIENIECTHBIHN, B TOUYKOCIOKEHUH CTBOPYATHI; THIYMHKH (5 WK 4) B 0THOM
Kpyre, NECTUK OJIMH, COCTOSIIIUN U3 5 WM 2 MII0JOIMCTUKOB, 3aBsA3b HIDKHSSA, @ CTOIOMKH CBOOO/IHBIE;
BOKPYT OCHOBaHUS CTOJIOMKOB Pa3BUBAETCS HAATIECTUYHBIA METOBUKOBBIHN JTUCK.

Yucno THE3N B 3aBA3M PABHO YHUCIY IUIOJOJIMCTUKOB; B Ka’KIOM FHE3/I€ HAXOJUTCS IO OJHOW BUCSYEH
obpatHoii cemsnouke. Cemsi ¢ OOTBIIUM OSITKOM (PHIOCHIEPMOM); 3apOJIBIII HEOOJBIIOH, TPAMOH.
MaxkoBble (j1aT. Papaveraceae) — ceMelCcTBO IBYIOJIbHBIX pacTeHHI MOpsiaKa JIFOTHKOIBETHbIE.
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OpHoNMeTHHE W MHOTOJIETHHE TPaBbl, COJEpIKalie HEPEeIKO MIICYHBIH COK; JHCThs OYEpPEAHBIC,
u3pesKa IPOTUBOIIOJIOXKHBIE. JlepeBsiHUCTBIE pacTeHus BCTPEYAIOTCS JMILb
B poiax OOKKOHMS U JICHJAPOMEKOH. LIBeTKU Ui OJMHOYHBIE, MM  00pa3yloT  KUCTeoOpa3HbIe
coueTs. OHU 00oenoJble, MpaBUIbHBIE WIM HENpaBWIbHbIC; B dalleyke Mo Oonblueil yactu 2
JMCTUKA, B BEHUUKE 4 JIETIeCTKa, HO ObIBAIOT YKJIOHEHUS; THIYMHKH, KOTOPBIX MHOT'O, PACIIOJIOXKECHBI B
2 uiu 4 kpyKKa (He 0e3 YKJIOHEHUH), peske TOIbKO 4 WM 2; B IIOCJIEAHEM CIIydae OHU Pa3BETBIISAIOTCS
C caMoOro OCHOBaHUS. | MHelel coaepKUT oT 2 10 16 MeCTUKOB, CpPOCIIMXCA [0 BEPXYLIKH U
00pa3yIolMX OJHY LEJbHYIO 3aBs3b, 110 OOJbIIEH YacTH OAHOTHE3AY. Ilnoa cyxoi, KOpoOYaThlid,
OJTHOTHE3/IbI WM pa3[eNieH Ha HEMOJHBbIE THE3/1a, PEIKO OpexOBHUIHBbINA. CeMeHa ¢ MaCISTHUCTBIM
O€JIKOM M MaJIeHbKUM 3apOJbILIEM, KOTOPBIH y HIMIIKOHOCHBIX CHA0XEH TOJIBKO OJHOM ceMspoiei
BMeCTO JIByX. OmbuIeHHE MPOUCXOANUT MPEUMYIIECTBEHHO C TOMOIIBI0 HACEKOMBIX.
4. AnocTpaTUBHBINA  MaTepuaJl: HOyTOYK, MyJIbTUMEIUIHBIN IPOEKTOP, SIKPaH.
5. JIureparypa:
OcHoBHasn:

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

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

3. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx paliioHaIbHOE UCTIOIh30BAHUE!

ydeOHoe rocodue. - 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. Amnnsimkuna, A. M. borannka: pykoBOJCTBO 10 Y4eOHOW NMPaKTUKE. - 2-€ U3/., HCIIP. U JIOIL. ;
Pek. YuebHo-MeToquu. 00be. o Mea. dapmail. oopas. By30B Poccun. - M. : MUA, 2013. - 136 c.
: WL

2. boranuka. PykoBoACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocobue /moxa pex. E. 1.
bapabanoga. - M. : TDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTenb COCYJUCTBIX pacTeHU basHaynbckoro HalMOHAIbHOTO Mapka [Tekcr] :
pyxoBoactso / A. H. Kynpusinos [u ap.] ; oTB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : un.

DJIEeKTPOHHbBIE pecypchbl:

1. 3aifuuxosa, C. I'. Boranuka [DneKkTpoHHBIN pecypc]:0KyIbIK / Ka3akTiil. aya. M. b. baiiranuesa. -
OnekTpoH. TekcToBbIe naH. ( 143M0). - M. : 'DOTAP - Menua, 2017. - o1. ont. auck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUIECCKUM 3aHATHAM [ DJIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. W. bapaGanosa. - D1nekTpoH. TekcToBbie naH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 5. onit. guck (CD-ROM).

3. 3aifunkona, C. I'. Boranuka [ 91eKTpOHHBIN pecypc]: OKyIbIK / Ka3akTil. aya. M. b. Baiiranuesa. -
OnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

4. boranuka.MmankynoBa C.K., Illana6aes K.W., Aman6xxoBa/l.M. , 2016 I1b Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., [1atcaeB ©.K., OpsiabacapoBa K.K., Tokcan6aeBa XK.C., Kanumaesa XK. A.
boranuka: Okynsik - OBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jemuna, M. H. boranuka (opraHorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe nmocobue / M. U.
Hemuna, A. B. Conosnes, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
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7. Ilanoma, M. E. boranuka : KOHCIIEKT Jekiuii. YueoHoe nocodue / M. E. IlaBnoBa. — Mocksa :
Poccuiickuit yauBepcuter npyk0sl HapoaoB, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONPOCHI (0OpPAaTHOM CBSI3M):

1. Ilopxiaccel po30LIBETHBIX

2. [Tonkmnaccel 0000BBIX
3. CtpoeHue 11eTka 6000BBIX
4. TIpakTraeckoe 3HaYeHHUE O0OOBBIX

JIEKIIUA Nel?
1. Tema: CeMelCTBO ICHOTKOBBIX, OypauyHUKOBBIX, HOPUUHUKOBBIX U MacieHOBbIX. CeMeNcTBO
acTPOBBIX
2. Heab: N3yunts 0COOCHHOCTH CEMEMCTBO SICHOTKOBBIX, OYPauHUKOBBIX, HOPHYHUKOBBIX U
[IACJICHOBBIX, ACTPOBBIX U CTPOEHUE, Pa3MHOXKEHUE, MECTa OOUTaHMSL.
3.Te3ucel JeKUHUNU:

1. Cucremaruka pacTeHHH: OTHEN, KJIaCC, MOPSIOK, CEMEUCTBA, PO, BH/I.

2. Mopdodonoruueckoe onucanne: KOpeHb, CTe0EIb, TUCThS, IIBETOK, IJIO, CEMSI.
3. JlekapcTBeHHOE CBIpBE.

4. Muxkpockonusi.

5. Tlpumenenwue.

ScnoTkoBble (nat. Lamidceae)unu I'yoouBérHble (j1at. Labidtae) — ceMeHCTBO pacTeHUH,
BKJIIOYaromee okono 250 poaoB U OKOJO 7,9 ThICSY BHUAOB, CPEAU KOTOPBIX TaKHE IIMPOKO
UCIIOJIb3YEMBIC PACTEHUs, Kak 0a3wivK, MsATa, po3MapuH, dadep, mandel, MaiopaH, Melucca,
TUMbSIH U AyLIULA.

Crte0mnu vaiiie BCero 4eThIpEXTPAHHBIC, Y HEMHOTUX OKPYTJIBIC; INCThS BCErJa CYNPOTUBHBIC, a Mapbl
HUX PACMOJIOKEHbl HAKPECT, LIeJIbHbIE WIIM Pa3au4Ho pacceu€HHble. [IpunuctHukoB HeT. B y3max
JUCTHEB I1IBETKH OJIMHOYHBIC, TMapHbIE WA COOpaHHbIE B HEMHOTOUYHWCIEHHBIC JIBYPa3BUIMCTHIE
COLIBETHUSI Ha KOPOTKMX HOXKKaX; Kaxkaas mapa TaKUX COLIBETHH, CONpPHUKACAsICh KPalWHUMH IIBETKAMH,
o0Opa3yeT JI0)KHOE KOJIbLIO I[BETKOB, & MPH TECHOM pAcIMOJIOXKEHUH TaKUX KOJIEL B BEpXHEW yacTu
cTebnas Bce coOpaHHe I1[BETOB TNPUHUMAET BHJ CIOXKHOTO Kojioca (Tak, HampuMmep,
y MSTBI, KOTOBHHKA, JIbBUHOTO XBOCTA M JIp.), IPUYEM BEPXHHUE JIUCThS 3HAUYUTEIHHO YMEHBIICHBI U
MIPUHUMAIOT YK€ XapaKTep MPULIBETHUKOB. B MHCTHIX comepkaTcs apoMatuyeckue d(upHbIe Macha.
Yameuka, Bcerja oOcTarouasicss MpU IUIOJE, KaK YK€ CKa3aHO, OOBIKHOBEHHO KOJIOKOJbYaTas W
mATU3YyO0asi, KO BPEMEHHU 3pEeJOCTH IUJIOJIOB TBEPJEET, M 3yOlbl €€ CTAaHOBITCS KOIIOUHUMH; PExe
nByryOasi. BeHunk Bcerna TpyO4aThlid, HO Ha KOHIIE CHJIBHO BapbUPYET: TO SICHO JBYT'YOBI C CHIIBHO
pPa3BUTHIMH  JlomacTAMHU  (mandeil, riyxas KpanuBa, MUKYJIbHUK U Ap.), TO HEMNOJHOTYObIH wiH
ONHOTYOBIN (CKMByYKa (IyOHHMIIA), TO OOpE3aHHBIM IMOYTH TPABUIBHO ¥ BOBCE HE TyOacTbIit
(msita). TerauHOK 4, penKo 2, IPUKPEIJIEHHBIX K TpyOKe BEHUHMKA, C KOTOPBIM OHU M OTBaJUBAIOTCS
BMECTE; OHM TO CKPBITHI MOJ BOTHYTOM BEpXHEW I'y0oil BEHUYMKa, TO BBICTABIISIOTCS HAPYXKY, €CIU
BEHYMK HEMOJTHOTYOBIM WM cpe3aHHbId. [ psna BUAOB ceMeiicTBa XapaKTepHa TMHOAMDIUS WA
TUHOMOHODITHA.

[Tnoq — 1eHoOwmit: IPOOHBIA IO/, TMOTPYKEHHBIM B YallleUKy, OCTAIOUIYIOCS TMOCHEe OTI[BETaHHSI,
OOBIYHO COCTOSIIIMI W3 YETHIPEX PABHOMEPHO PA3BUTHIX OPEIIKOOOPA3HBIX OJHOCEMEHHBIX YacTei
(opemoB). Tlo mpuunHe HETOPa3BUTHS HEKOTOPHIX APEMOB MX YHCIO B IUIO/E MOXKET OBITh MHOTIA
pPaBHO OAHOMY WJIM TPEM, OJHAKO TUION Y MPEACTABUTENCH SICHOTKOBBIX B JIOOOM CiIydae HE MOMKET
OBITH HU KOPOOOUKOM, HU SITOJION.

Bypaunukossblie(nat. Boragindceae) — ceMefCTBO MOKPHITOCEMEHHBIX JBYIO0IbHBIX PACTCHHMA
nopsinka bypaunukonsernsie(Boraginales).
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Kadenpa papmakorzosuu 044/66-11-( )
JIeKMOHHBI KOMITIeKC «BoTaHMKay crpanmna 29 us 37
MpHoroneTHue, JIBYJICTHHC UJIM OJHOJICTHUEC TPABSIHUCTBIC pacTCHU, OOBIKHOBEHHO KECTKO-

LIepIlaBble OT MIETUHUCTHIX BOJIOCKOB. Ho ecTh cpein OypayHUKOBBIX U NOJYKYCTapHUKH.

Crebenb B MONEPEUHOM CEUYEHUU OOJIbIIEH YacTbio OKPYIVIbIM. JIMCThs ouepénHble, OYEHb PENKO
CYIPOTHBHBIE, LI€JIbHBIE U OOBIYHO LIEJIbHOKpaiHUE, JIMIIb Y HEKOTOPBIX BUIA0OB HESICHO YIJIOBATO-
3yOuarsie. [[BeTkr OOBIKHOBEHHO MpPAaBUIIbHBIE MM OYEHb YacTO HESCHO 3UroMOp(dHBIC (PEIKO SIBHO
3UroMop(¢Hsle), coOpaHbl OJHOOOKUMHU KUCTSIMU WJIM KOJIOChSIMU, 3aBUTBIMHU J10 I[BETOPACHYCKAHUS B
BUJIC YIUTKU U PACHOJIOKESHHBIMUA OJIMHOYHO WJIM MOMIAPHO Ha BEPXYILIKE CTEOIs MITH jK€ COOpaHHBIMHU
B MeTeJbyuaToe couBeTHe. Yameuka natupasjienbias win nsaTu3yOdartas. BeHUMK ¢ MATHIONACTHBIM
OTruOOM, TPaBHJIBHBIN, PEXKE MOUTH ABYTYObIH (Hampumep, y Echium), TpyOuaTsiii, BODOHKOBHUIHBIIA,
KOJIOKOJIbYATBIA MM KOJIECOBUJHBIN. THIUMHOK IATh, NPHUKPEIUIEHHBIX K TpyOKe BEHUMKA U
YepenyroInXCcs C JIONACTAMU €ro OTru0a. 3aBs3b BEPXHss, OOJIbIIECH YaCThIO YETHIPEXTHE3HAS, PEKe
IBYTHE3/IHAsl, OOBIKHOBEHHO ueTbIpéxiionacTHas. CTOJIONK BBIXOAUT B  HPOMEXKYTOK  MEXIY
JOMACTSIMUA ~ 3aBsi3W (M3 BEpXYIICYHOH e BHAJAWHBI), HUTCBHIHBIA C  LEIBHBIM WK
IBYpa3/€iabHbIM PBUIbIIEM, PEXE CTOJOMK CHIUT Ha BEpXyLIKe LeabHOM 3aBs3u. [linox cyxoid,
pacmagaromuiicss Ha 4 opelika, NPUKPEIUIEHHBIX K TUIOCKOMY IIBETOJIOKY MM €r0 BBIPOCTY, pPEeXe
OpEIIKOB ObIBAaCT MeHbIIE (2—1) WM K€ 10,1 KOCTSHKA.

Hopuunukosbie (nat. Scrophularidiceae) —  oOmAPHOE  CEMEHCTBO  JABYAOJIBHBIX  PACTCHHUU
nopsizika SICHOTKOIIBETHBIE.

Jlucths OonbIIeH YacThi0 OUEPEIHBIE, PEKE CYIPOTHBHBIC MM MyTOBYAThIe. L[BETKM B COIBETUSX HITH
OJMHOYHBIe, o0oemnojble, Ooibliell 4YacTelo HemnpaBuibHbE. YameukaoObluHo 4—5, pexe
IBYypazienbHasi WiIK 3y0uaTasi, OCTaroIascs npu miogax. BEeHUMKcpoCTHONIENECTHON, KOJIECOBU/IHBIM,
KOJIOKOJIbYATBIH, C 4—D5-JI0MacTHBIM OTIHOOM WM JABYTYObIH. THIYMHOK MATh, YETHIpE WIH JBE,
OpPUPOCHIMX K TpyOKe BeHYHKa. [IbUTbHUKY NBYTHE3HBIE WM BCIEACTBUE CIHSHUS THE3N
OJTHOTHE3/IHbIE, TOYKOBUAHBIE. 3aBs3b BEPXHAA, OOBIKHOBEHHO JABYTHE3/IHAs, C CEMSHOCLIAMM Ha
[IEPETOPOJIKE, PEXKE OJHOTHE3NHAs C JBYMs I[IOCTEHHbIMH ceMsaHociamu. CTOIOUK IPOCTOH, C
LEJBbHBIM WIN JBYJIONAcTHBIM pbuiblieM. [lnog — Oonblieil yacThio KOpoOOUKa, pacKphIBAIOIIASACS
2—5 CTBOpKaMHU WM Xe IMyTéM oOpazoBaHus oTBepcThil. CeMeHa 0OBIKHOBEHHO MHOTOYHCIICHHBIE,
O€eJIKOBBIE, C IPSMBIM 3aPOBIIIEM.

IMacaénoBbie (j1at. Solanaceae) — cemelcTBO ABYI0IbHBIX CTMaWHOJICTIECTHBIX pacTeHui,
cojiepkaliee MHOTO  ChEIOOHBIX M KYJIBTHBHPYEMBIX BHJOB, TaKUX Kak  KapToderp,
Oakaxad, Tabak, TOMaT ¥ OBOIIHOM neperr (He MyTaTh C pacTeHUAMH ceMmeiicTBa

[TepeuHsie), CTPYYKOBBIN Mepel, Aepe3a, MaciéH, naciéH upHsblii, menuHo u canoeppu. K stomy xe
CEMEMCTBY OTHOCSITCSI M TaKHe€ PAaCTEHUs, KaK JypMaH U OeleHa, U3BECTHbIE CBOEH SJOBUTOCTHIO.
Tpassl, MIPSIMOCTOSTYHE WIH MIOJI3y4YHE KyCTapHHKH, a u3penka
HeOombiue aepeBbs (Buas Solanum, Dunalia u Acnistus); aucThst y maci€HOBBIX IeIbHBIC, 3y0UaThie,
JIOTIACTHbIE WIJIM HaJIpe3aHHbIE; B BETETATUBHOW YacTHU CTEOJIsI PacloaraloTcsi OHU MOMEPEMEHHO, a B
I[BETOHOCHOW — momnapHo (0ObIKHOBEHHO | Oonpmiol aucT ©U 1 MalieHbKHif); MapHOe
JIMCTOPACIIONOKEHNE OOYCIIOBINBACTCS CUMIIOJUAIBHBIM BETBJIEHHEM U COBMECTHBIM CMEIICHHEM
JacTel; BCICACTBHE ATOr0 y HekoTopbix macnéHoBbix (Datura, Physalis, Solanum) crebmau kaxytes
JUXOTOMHUYECKU WM TPUXOTOMUYECKN Pa3BETBICHHBIMU, BETBU BBIXOISAIIMMU HE U3 Ta3yX, a LIBETKU
WM COL[BETHS CUJITYMMU B Pa3BUIIKE BETBEH.

IIBeTKHU coOpaHbl B COLBETHUSA-3aBUTKHU, 0€3 MPUIBETHUKOB. L[BeTKH 000€moble, peaKo COBEPIICHHO
mpaBWiIbHbIE. Yaleuka CpOCTHOJIMCTHAS, COCTOUT U3 5 (peaxo 4 uimu 6—7) JUCTOUYKOB, MMEIOLIUX
¢dopmy 3yOUMKOB WIIM JIOTIACTEH; BEHYMK M30MEpPEH C YaIleyKOi, OH BOPOHKOBHUIHBIN, OJFOAYATHIN
00 KOJECOBUIHBIM (HAmpHUMEp, Y HEKOTOPBIX COPTOB KapTo(dess); YMCIO THIYMHOK PABHO YHUCIY
707e ~ BEHYMKA, THIYMHKU BCe  OBIBAlOT  paBHOW  JAMHBI M BCE  C  IbUIbHUKAMHU
(y Atropa, Datura, Solanum, Lyciumu y 1p.), Wix OJHa ThIYMHKA, TPOTHBOCTOAIIAS IICPBOMY
YaleIUCTUKY, KOPOY€E APYTUX, BE KE COCEAHUX THIUMHKH JUIMHHEE BCEX OCTAJbHBIX, a JIBE 3aJHUE
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cpenneii mmnel (y Physalis, Petunia, Scopolia); y Salpiglossis Tonbko 4 TBIYMHKH C TBUIBHUKAMH, a
nsiTas TBIYMHKA, MPOTHBOCTOSIIIAS MIEPBOMY YaIIeIUCTHKY, oe3 MBUTHHHKA,
y Franciscea, Brunfelsia, Browallia atoii Terannku naxe BoBce He ObiBacT. HUTH THIYMHOK TOHKHE,
toabko y Himerantlius GysiaBoBuaHO B3ayThie. [IblIbHUKN OOpaliieHbl BHYTPh 1BeTKA. [IecTHKCOCTOUT
OoJIbIIICH YacThiO U3 JIBYX IUIOMOJUCTUKOB, penko (y Nicandra, Jaborosa) u3 msatu, wiu (y Nicotiania
quadrivalvis) u3 uetsipéx, uiam (y Lycopersicum esculentum) u3 10; 3aBs3b BepXHss, pa3eicHHAs Ha
rHe3la 1O  YHCAY  IUIOAOJHMCTHKOB:  JIOKHBIC  TEPErOpPOAKH  TOSBISIFOTCS — PEIKO
(y Datura, Solandra, Grabowskia); cemsmoyek B KaJOM THE3[€ IOMHOTY, M  TOJIBKO
y Grabowskia 4—6, a y Sclerophylax maxxe oaHa; 3aBsi3b HEC€T KOPOTKHH, MPOCTOW CTOJIOUK,
CHAa0XEHHBIN HEOOJIBIIIMM KPYKKOBHTHBIM HITH JIBYJIOTIACTHBIM PBLIBIICM.

[Tmom — siroma wim KOopoOoUKa, BCKPHIBAIOIIASCS 10 CTBOPKaM MM Kpblieukoi. Cemena 6osee win
MEHEe TOYKOBHJIHBIC, COJICPIKAT MICUCTBIN OEJIOK, 00JIbIIEH YaCTh0 H30THYTHIN 3apO/IbIILL.

Actposbie (1ar. Asterdceae), nan Caoxuousérnsie (1at. Compdsitae) —  OZHO W3 CaMbIX
OOJIBIIIMX CEMEHCTB IIBYIOJIbHBIXPACTCHUN. [ JIaBHBIM OTIUYUTEIBHBIA TPU3HAK AITOTO CEMEHCTBa
COCTOUT B TOM, YTO y HETr0, KaK [MOKa3bIBa€T CaMO Ha3BaHHE, IBEThl — CIIOKHBIC, TO €CTh TO, YTO B
00MX0/ie Ha3bIBACTCS IIBETKOM, IIPEJCTABIISICT HA CAMOM JIeJIe IEJI0¢ COI[BETHE U3 MEIKUX I[BETKOB —
KOP3MHKY. DTH MEJKHE [BETKH CHAAT Ha OOIIEM JIOKE — PACIIHPCHHOM KOHIIE IIBETOHOXKKH,
UMEIOIIEM TUIOCKYH0, BOTHYTYIO HJIM BBITYKJIYIO MOBEPXHOCTh U OKPYKEHBI 00IIei 00BEPTKOM,
oO0IIIell YalIeyKoid, COCTOSIIEH W3 OJHOTO WM HECKOJIBKHX PSI0B NpuyeemHuxos (MaJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha I[BETOHOXKE) — TOJY4aeTCsl HEUTO Hamojao0ue KOP3UHOYKH.
OtaenbHbBIE IBETKH OOBIYHO OYEHb HEBEJIHWKH, MHOTJA COBCEM MEJIKUE, JIMHOK Bcero B 2—3 mMm. OHu
COCTOSIT M3 HW)XHEW 3aBsi3U, OJHOTHE3ZOW M OJHOCEMSIHHOHM, Ha BEPXYIIKE KOTOPOH MPUKPEIUIEH
CPOCTHOJICTICCTHBIN BEHUYHUK. Y €ro OCHOBAaHHS OOBIYHO HAXOMMTCSA PSII BOJIOCKOB HJIHM INETHHOK,
HECKOJIbKO 3yOUYMKOB WJIM TIEperoHYarTas KaiiMa. T 00pa30BaHUSI COOTBETCTBYIOT PyAUMEHTAPHON
Jarieuke.

BeH4HMK CpOCTHOJIENECTHBIN, MO0 (OpMe CHIBHO pa3jiMyacTcs, HO BBIICISAIOT JBa HauOoee
pacrpoCTpaHEHHBIX THIA: mpyouamelili, ¢ MPABUIBHBIM IISATU3YOUaThIM OTTHOOM, M HENPaBUIIBHBIMH,
TaK Ha3bIBAEMBIN 53bI1UKOGbII, TIPUIEM BCE IATH €0 JIOJICH CpacTaroTcs B OJHY IUIACTHHKY, OTOTHYTYIO
B OIHY cTopoHy. Jlpyrue Tpu pacnpoCTpaHEHHBIX THIIA — JABYTyOble,  JIOXKHOS3BIYKOBBIC
Y BOPOHKOBUJIHBIC IIBETKU. THIYMHOK Y BCEX AaCTPOBBIX, 32 PEAKHUMH HCKIIOYCHUSMH, IATh; OHHU
MPUPACTAIOT CBOMMH HUTSAMHU K TPyOKE BEHUHKA, a MBUIBHUKAMUCPACTAIOTCS B OJHY TOJYIO TPYOKY,
OKPYXKAaIONIYK0  CTOJOWK,  KOTOPBI  KOHYAETCS  JIBYPa3leNIbHBIM  PBUIBIIEM  PA3IMYHOTO
ycTpoiicTBa. [ MHEIEHIICeBIOMOHOKAPIHBIN, CPOCIIMNACA W3 JIBYX IUIOJAOJUCTUKOB, O0Opa3yrOIInX
HWKHIOI OJTHOTHE3IHYIO 3aBsI3b C CAUHCTBEHHBIM CEMSI3auaTKOM.

Y oueHb MHOTMX PACTCHUH OMHMCHIBAEMOTO CEMEWCTBA TOJOBKH COCTOSAT TOJBKO W3 TPyOUaThIX
I[BETOYKOB,  KaK, HampUMep, Y BaCHIbKOB, JIONTyXa, BOIYEIIA, apTUIIOKA. Y  JPYrHX K€,
KaK O/lyBaHUHKa, Ko3eJblla (CKOPIIOHEPHI), JIATYKA, IIUKOPUS ©  JAPYTHX BCE IBETHI  S3BIYKOBBIE.
Haxkoserll, y TpeTbUX B KaX/10¥ TOJIOBKE HAXOMSATCS I[BETHI 00OMX THIIOB: MO OKPY>KHOCTH SI3bIYKOBBIE,
a B IEHTpe TpyOuaThic (HAmpUMeEp, Y MOACOJHEYHUKA, acCTPbl, TCOPIMHA, HOTOTKOB, OapXaTIIeB,
poMariiku). TpeTuil TUIT BEHUUKA — 08)2y0blil, B KOTOPOM TPH JIOJM BEHYHMKA HAIPABJICHBI B OJHY
CTOPOHY, a JIBE OCTAJbHBIC B APYTYIO.

JlucropacnonoxeHnue y CJIO’KHOIIBETHBIX, KaK MIPaBUIIO, ouepénHoe, penKo
CYNpPOTUBHOE. bONBIIMHCTBO BHUJIOB MMEET XOPOUIO PA3BUTHIA CTEPKHEBOM KOpEeHb. YacTo KOPEHb
KIyOHeBHIHO YTOJIIEH Kak, Hampumep, Yy Jjonyxos (Arctium). Y MHOTUX BHUJIOB CceMelcTBa
Pa3BUBAIOTCSI KOHMPAKmuibhvle (TO eCTh BTATHBAIOIIHE) KOPHH; y pacTeHui c
MIPUKOPHEBOM PO3ETKON OHM YacTO 00ECIEUMBAIOT TUIOTHOE MPUJICTAHUE PO3ETOK K 3eMiie. ¥ MHOTHX
CJIO)KHOIIBETHBIX OOHApYyKEeHa YHJIOMUKOpHU3a (TpuOHOI KopeHb). 1110/ ClIoKHOIBETHRIX — CEMSHKA,
TO €CTh OJHOTHE3HBIH OJHOCEMSHHOW, HEPACTPECKUBAIOUIMICS OpEIIeK ¢ KOXHUCTOW WU
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JePEBSIHUCTON 00070uKOi. [IpH 3TOM T€ BOJOCKM WM IIETHHKH, KOTOPBIC OKPY>KaJId OCHOBAaHUE
BEHYMKa, MPEBPALIAIOTCS B XOXOJIOK, CIyXallUid Kak Obl MapariroTOM U MO3BOJSIOUIUI CeMsSHKaM
JaJIeKO Pa3HOCHUTHCS 110 BETPY (aHEMOXOpusi).
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bapabanoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpegenuTenb COCYTUCTBIX pacTeHuii basHayibckoro HanuoHanpHoro mapka [Tekcr] :
pykoBoxcTBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : U31-so CO
PAH, 2013. - 216 c. : u.

DJIEeKTPOHHBIE pecypchl:

1. 3aituukosa, C. I'. boranuka [DnekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. ayd. M. b. baiiranuesa. -
DnekTpoH. TekcToBbIe naH. ( 143M0). - M. : TDOTAP - Menua, 2017. - o1. ont. auck (CD-
ROM).

2. BoraHuKa: pyKOBOJCTBO K MPAKTHICCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. U. bapaGaHoBa. - DnekTpoH. TekcToBbie naH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 5. ont. quck (CD-ROM).

3. 3aifuukosa, C. I'. Boranuka [ 91eKTpOHHBIH pecypc]: OKyJbIK / Ka3akTil. aya. M. b. Baiiranuesa. -
DneKkTpoH. TeKCcToBbIC naH. (143M0). - M. :I'D0TAP - Menua, 2016. - 304 6.

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

5. MaxaroB B.K,, [1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aeBa XK.C., Kanumaena K. A.
boranuka: Okynsik - DBepo Anmarsi, 2020.https://www.elib.kz/ru/search/read _book/808/

6. Jemuna, M. 1. boranuka (opraHorpadus u pa3MHOKE€HHE pacTeHHi) : yueOHoe nmocobue / M. U.
Hemuna, A. B. ConosneB, H. B. Ueuerknaa. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. Tlanoma, M. E. borannka : KoHCITeKT Jeknuii. YdueoHoe mocodue / M. E. IlaBmoBa. — Mockaa :
Poccuiickuit ynuBepcuter Apy»x0b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBSA3M):

1. TlpeacraButenu SCHOTKOBBIX

2. TlpencraBurenu OypauyHHUKOBBIX
3
4

MPEACTABUTEIN HOPUIHUKOBBIX
IIpeacraBuTeny nacieHOBbIX
JIEKIIUSA Nel3
1. Tema: CemeiicTBO acTpOBBIX


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
https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
https://www.iprbookshop.ru/20655
https://www.iprbookshop.ru/22163
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JlexknmoHHbBIN KoMILIEKC «boTanukay

2. Heab: N3yunth 0cOOEHHOCTH CEMEICTBO acCTPOBBIX M CTPOCHHE, PA3MHOKEHUE, MECTa OOUTAHUSI.
3.Te3ucsl JeKUH:

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

2. Mopdooruueckoe onucanue: KOpeHb, CTe0eb, JIUCThS, IBETOK, TUIOJ, CEMSI.

3. JlekapCTBEHHOE CBIPhE.

4. MuUKpoCKoIus.

5. Ilpumenenue.

AcTpoBbie (1ar. Asterdceae), wm CiaoxHousérnsie (1at. Compdsitae) —  OZHO W3 CaMblX

OOJIBLIINX CEMENCTB JIBYIOJbHBIXPACTCHUN. [ JIaBHBIA OTIMYMTENBHBIA TPU3HAK AITOTO CEMEHCTBa
COCTOMUT B TOM, 4TO y HEro, KaK IOKa3bIBa€T CaMO Ha3BaHME, LIBETHl — CIJIOJKHBIE, TO €CTh TO, YTO B
00MX0ie Ha3bIBAETCS IIBETKOM, ITPEJCTABJIICT HA CAMOM JIeJe [EJI0€ COL[BETHE U3 MEIKUX IIBETKOB —
KOP3MHKY. OTH MeJKHE LBETKH CHUAIAT Ha OOILEM JIOKE — PpAaCIIUPEHHOM KOHIE IIBETOHOXKKH,
MMEIOIIEM ITUIOCKYI0, BOTHYTYIO MJIHM BBITYKJIYIO MOBEPXHOCTh W OKPY)KEHBI 00IIeil 00BEPTKOH,
o01eit yaeykon, CocTosmeld M3 OJHOrO0 WM HECKOJIBKHUX PSI0B npuyeemHukos (MajJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha I[BETOHOXKKE) — TOJY4aeTCsi HEYTO Harojooue KOP3UHOYKH.
OtnenbHble LBETKU OOBIYHO OU€Hb HEBEJIMKH, HMHOTAA COBCEM MeEJNKHe, JJIMHON Beero B 2—3 MM. OHu
COCTOSAT W3 HWKHEW 3aBs3M, OJHOTHE3NOM M OJHOCEMSHHOHM, Ha BEPXYLIKE KOTOPOM IPUKPEILIEH
CPOCTHOJIETIECTHBIN BEHUUK. Y €ro OCHOBAaHHS OOBIYHO HAXOAMTCS PSI BOJIOCKOB MJIM ILETHHOK,
HECKOJIbKO 3yOUYMKOB WJIM TiepenoHYarasi KaiiMa. TH 00pa30BaHUS COOTBETCTBYIOT PyAWMEHTAPHON
qaleyke.

BeHuuk cpocTHONENECTHBIM, IO (OpMe CHIBHO pa3IMyaeTcs, HO BBIACISIIOT JABa Hanbosee
pacrpoCTpaHEHHbIX THUIA: mpyoyamulii, C MPABUIBHBIM MATU3YOUaThIM OTIMOOM, M HENpPaBUIIbHBIM,
TaK Ha3bIBAEMbIN A3614K06bIU, IPUUEM BCE IATh €r0 JI0JIEH CpacTaloTCs B OJHY IJIACTUHKY, OTOTHYTYIO
B OAHY crTopoHy. /[lpyrue Tpu paclpOCTpaHEHHBIX THIIA — JIBYTYyOble,  JIOKHOS3BIYKOBBIE
Y BOPOHKOBUHBIEC IBETKU. THIUMHOK y BCEX aCTPOBBIX, 3a PEAKUMHU WCKIIOYEHUSMH, ISATh; OHHU
MPUPACTAIOT CBOMMHU HUTSIMHU K TpyOKE BEHUMKA, a MBbUIbHUKAMUCPACTAIOTCA B OAHY IOJYIO TPYOKY,
OKpY’KaloOIIyl0  CTOJIOMK,  KOTOPbIM  KOHYAaeTCs  JBYpPa3/l€iIbHbIM  PBUIBLIEM  Pa3IM4HOIO
ycTpoicTBa. [ MHenelnceBAOMOHOKAPIIHBINA, CPOCIIMICS U3 JBYX IUIOJOJIMCTUKOB, OOPa3yIOIIUX
HIKHIOK OJTHOTHE3THYIO 3aBSI3b C €AUHCTBEHHBIM CEMSA3a4aTKOM.

Y oueHb MHOTMX PAacCTEHUH OMMCHIBAEMOTO CEMEWCTBA TOJOBKHM COCTOSAT TOJIBKO W3 TpPyOUaThIX
[BETOYKOB, KaK, HaNpHUMep, Y BaCWIbKOB, JIOIIyXd, BOJIYENA, apTUIIOKA. Y  JIpPYTUX  Ke,
Kak OJlyBaHUYHMKa, KO3eNblia (CKOPIIOHEPBI), IaTyKa, [IMKOPHS U IPYTHX BCE IBETHI  S3BIYKOBBIC.
Hakownern, y TpeTbux B Ka)K0W rOJIOBKE HaXOIATCS LIBEThI OOOMX TUIIOB: MO OKPYKHOCTHU A3BIYKOBBIE,
a B LEHTpe TpyOuaTble (HampuMmep, y MOACOJHEYHUKA, acTpbl, TEOPrHMHA, HOTOTKOB, OapXaTIEB,
pomamiku). TpeTuil THIT BEeHYHKA — 08Y2y0Oblil, B KOTOPOM TPH JIOJIM BEHYMKa HANPABJICHBI B OIHY
CTOpPOHY, a JIB€ OCTAJIbHBIE B APYIYIO.

JIuctopacnonoxenue y CJI0KHOLIBETHBIX, KaK IIPABUIIO, ouepenHoE, penko
CYNPOTUBHOE. bOJBIIMHCTBO BHUJIOB MMEET XOPOLIO PAa3BUTHIA CTEP)KHEBOM KOPEHb. YacTo KOPEHb
KJIyOHEBUJHO YTONIIEH Kak, Hampumep, Yy JjomyxoB (Arctium). YV MHOruX BHIOB CeMeicTBa
Pa3BUBAIOTCS KOHMpaxkmuibhvie (TO €CThb BTATHUBAIOLIHE) KOpHU; y pacTeHun c
IIPUKOPHEBOM PO3ETKON OHM YacTO 00ECHEeUnBAIOT IIOTHOE MPUIIETAaHUE PO3ETOK K 3eMile. Y MHOI'MX
CJIO’KHOLIBETHBIX OOHapy>KeHa SHAOMHKOpH3a (rpuOHOM KopeHb). [110/] Cl0KHOIBETHBIX — CEMSHKA,
TO €CTh OJHOTHE3IHBIM OJHOCEMSHHOM, HEpPACTPECKUBAIOIIMICS OpEmIeK C KOXKHCTOM WU
JepeBSIHUCTON 00070uKOi. [Ipy 3TOM Te BOJOCKM MM IIETHHKH, KOTOPbIE OKpY’>KaJld OCHOBAaHHUE
BEHYMKa, MPEBPAIIAIOTCS B XOXOJIOK, CIyXKalUid Kak Obl MapaliroTOM M MO3BOJSIOUINI CeMsSHKaM
JaJIeKO Pa3HOCHUTHCS 110 BETPY (aHEMOXOpHsi).

4. UniocTpaTMBHBINA MaTepHaJl. HOYTOYK, MyJIbTUMEIUMHBIN MPOEKTOP, SKPaH.

5. JIuteparypa:


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
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B7%D0%B8%D0%BD%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%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BD%D0%BE%D0%B6%D0%BA%D0%B0
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. boranuka: okynbik / b. K. Maxaros [k.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.
2. boranwuka: okynsiK / b. K. Maxaros [k. 0.]. - [lIermkenT :b. k., 2013. - 424 Ger
3. Aiinap6aena, JI. K. Pactutenpnsie pecypebl Kazaxcrana n ux paimoHaaIbHOE HCIIOIb30BaHKE:
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
1. AunpimkuHa, A. M. boTanuka: pyKOBOACTBO 10 y4eOHOM MpaKTHKE. - 2-€ U3/1., UCIP. U J01I. ; Pek.
Y4eOHo-MeTonu4. 00be. o Me. ¢papmair. 06pa3. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : wt.

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

3. OmpenenuTenb cOCYTUCTBIX pacTeHuil basiHay1bCcKOro HaMoOHaIBHOTO napka [Tekcr] :
pykoBozctBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013. -216 c. : u.

DJIeKTPOHHBbIE Pecypehbl:

1. 3aituuxosa, C. I'. boranuka [DnekTpoHHbIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. Baiiranuesa. -
OnekTpoH. TeKcToBbIe naH. ( 143M0). - M. : [DOTAP - Menua, 2017. - a1. onrt. auck (CD-
ROM).

2. BoraHuKka: pyKOBOJCTBO K IMPAKTUICCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. . bapaGanosa. - DnekTpoH. TekctoBbie qaH. ( 48.8M0). - M. : [DOTAP - Menua,
2017. - 371. onit. uck (CD-ROM).

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKyIbIK / Ka3akrin. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

4. boranuka.lmankynosa C.K., [llana6aes K.W., Aman6:xxoBa/l.M. , 2016 I1b Aknurpress /
https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K,, I1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aesa XK.C., Kanummaena XK. A.
boranuka: Okynsik - OBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. Jemuna, M. 1. boranuka (opraHorpadus u pa3MHOKE€HHE pacTeHHi) : yueOHoe nmocobue / M. U.
Jemuna, A. B. Conosbes, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. llaBnoma, M. E. boranuka : KoHCHEKT jekiuid. Yuyeonoe mocoodue / M. E. IlaBoBa. — MockBa :
Poccuiickuit ynuBepcuter apyxk06b1 Hapoaos, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHOM CBSI3M):
1. TlpeacraButenu acTpOBBIX
2. TlpuMeHeHUE ceMeNCTBO aCTPOBBIX

JIEKIIUSA Neld
1. Tema: IlopsA0K UBOLBETHBIX U OYKOIIBETHBIX.
2. Heab: 3yunTh 0COOEHHOCTH MOPSIIOK UBOI[BETHBIX, OYKOIIBETHBIX U CTPOCHHE, pa3MHOKEHHE,
MecTa OOUTaHHUS.
3.Te3ncel JeKUHHU:
1. Cucremarnka pacTeHHU: OTAET, KJIACC, TOPSIOK, CEMEWCTBA, PO, BH/I.
2. Mopdodomnoruueckoe onucaHue: KOpeHb, CTe0eb, TUCThS, IIBETOK, M0, CEMSL.
3. JlekapCTBEHHOE CBHIPhE.
4. MukpocKonus.


https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
https://www.iprbookshop.ru/20655
https://www.iprbookshop.ru/22163
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5. Ilpumenenue.
BykoBble (j1at. Fagdceae) — ceMEHCTBO OJIHOJOMHBIX PACTCHHWH, BKIIOYaroiee B cedS OKOJIO
1105 BuIOB JepeBbEB, peke KyCTapHUKOB, pa3OuThix Ha 10 ponoB. Hambonee M3BECTHBIMH pOJAMH
3TUX PACTeHUH ABISAIOTCS AyO, KaliTaH U OyK.
JIuctesa oyep€nHbple IPOCTHIE, HAa 4YEpElIKax, ¢ ONAarOLIUMU NPUIMCTHUKAMHA. MYyKCKOW LBETOK
COCTOMT M3 4YETHIPEX—CEMHU JIOMACTHBIX OKOJIOIBETHUKOB U YETHIPEX—COPOKA BBICTYHAIOIINX
TBIYMHOK, KOTOpBIE OOBIYHO COOpaHbl B CBUCAIOIIUE CEpEXKU. YKEHCKHE LBETKH OJAWHOYHBIC WIH
coOpaHbl B HEOOJBIIOE JIMCTHEBUIHOE COLIBETHE, COCTOST U3 YEThIPEX—IIECTH JIOMACTHBIX
OKOJIOLIBETHUKOB, 4YaCTO OKPYXEHHBIE pAJOM NPULBETHUYKOB, cojaepKalux o000y0uky. OnuH
CJIOKHBIN TIECTUK, COCTOSIIINM U3 TPEX—IIECTU IUIOAOIUCTUKOB, COJEPKUT B ceOe HUKHIOO 3aBs3b C
TpPEeMs—IUIECThIO THE3MAMH U JIByMs 0a3albHBIMU WM TOYTH 0a3ajJbHBIMH CEMs3a4aTKaMy B KaXKIOM
THE3Je.
[Tnox - k€mynp WK Opex, Kak MpaBUiIo, C OJHUM CEMEHEM, ITOMEIIEHHBIN B JEPEBSIHUCTYIO ILIIOCKY,
MOJTy4EeHHYI0 U3 00BEPTKU. JIekapCcTBEHHOE ChIphE: KOpa.
Salicales (Ilopsinoxk UBouBeTHBIE)

CemeiicTBo uBOBBIE (Salicaceae) uz nopsaka MBouerHbie (Salicales) - 3To AByJOMHBIE IepeBbs U
KyCTapHUKHM, MHOI/Ia KyCTapHMYKM U  "HOdyTpaBbl' C  OYEpPEAHBIMH  LEIbHBIMU, PEXE
JIOTIACTHBIMH JIUCTHSIMH C MPHJIMCTHUKAMUU KOJIOCOBUIHBIMU, 4acTo
CEPEKKOBUIAHBIMU COLBETUSAMHU . OKOJIOIBETHUK OTCYTCTBYET. MYyIKCKHE IBETKU UBbl COCTOSIT =~ M3
pPa3IMYHOTO YHCJIa TBIYUHOK (OOBIYHO 2-5), pACMONIOKEHHBIX B TMa3yxax KpoIoUled deuryu
(mpuuetHuka ). B HuX, kKpome Toro, ectb eme 1,2 wunm Ooiee HEOONBHIMX HEKTAPHHUKOB (y
uB). 3aBsi3b M3  2-X IUIOJOJUCTHKOB , 1-THE3[qHas, C IIOCTEHHOM IutaneHTanuei (puc. 94) u
MHOTOYHCICHHBIMU ceMsi3ayaTkamu . UHTerymenToB 1 min 2. CtonOuk 1 ¢ HECKOJIBKUMU PbUIbLIAMHU .
ITnox - kopobouka , BckpbiBaromasica 2 cTBopkaMu. CeMeHa MHOTOUYHCIIEHHBIE, ¢ MTyYKOM BOJIOCKOB,
TUIIUYHO aHEMOXOPHBIE , JTAJIEKO pazieTarommecs, HO OBICTPO TEpSIOIINE
BCXOXKECTh. DHIOCIIEPM OTCYTCTBYET. M3BECTHBI Xaa3oramus 1 MHOTOKJIETOYHBIN apXECIIOpUH .
4. Una1ocTpaTMBHBINA MaTepHaJl. HOYyTOYK, MyJIbTUMEIUNHBIN POEKTOP, SKPaH.
5. JIutepartypa:
OcHoBHas:

1. boranuka: okynbik / b. K. Maxaros [x.0.]. - Aamatsl :9Bepo, 2014. - 424 Ger.

2. boranwuka: okynslK / b. K. Maxaros [k. 0.]. - LlIermkenT :b. k., 2013. - 424 Ger

3. Aiinap6aesa, J[. K. Pactutensnbie pecypcebl Kazaxcrana u MX paloHalIbHOE UCOIb30BAHUE!

yaeOHoe rmocooue. - 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.
JdonmonbHUTEIbHASN:

1. Annpiukusa, A. M. botannka: pykoBOJACTBO MO Y4eOHOU MpaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ;
Pek. YueOHo-meTonu. o0bea. mo mea. gapmail. oopas. By30B Poccun. - M. : MUA, 2013. - 136 c.
;WL

2. BoraHuka. PykoBOJICTBO K MPAaKTHYECKUM 3aHATHAM: ydeOHOe rocodue /mox pen. E. U.
bapabanosa. - M. : I'D0TAP - Menua, 2014. - 304 c.

3. OmpenenuTenb COCYUCTHIX pacTeHU basHayIbCKOTO HAIMOHAIBHOTO mmapka [ Tekcr] :
pykoBojctBo / A. H. KynpusiHos [u ap.] ; oTB. pea. A. JI. 36ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : un.
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%B4%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
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https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%B1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%88%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BB%D0%B8%D1%81%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%BE%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%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%A1%D0%B5%D1%80%D1%91%D0%B6%D0%BA%D0%B0
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%9F%D0%B5%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%A1%D0%B5%D0%BC%D1%8F%D0%B7%D0%B0%D1%87%D0%B0%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%96%D1%91%D0%BB%D1%83%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B5%D1%85
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%8E%D1%81%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%91%D1%80%D1%82%D0%BA%D0%B0
http://medbiol.ru/medbiol/botanica/000dcdeb.htm
http://medbiol.ru/medbiol/botanica/0012a606.htm
http://medbiol.ru/medbiol/botanica/0015a8aa.htm
http://medbiol.ru/medbiol/botanica/00194a70.htm
http://medbiol.ru/medbiol/botanica/001d5a65.htm
http://medbiol.ru/medbiol/botanica/0016f01c.htm
http://medbiol.ru/medbiol/botanica/001f411a.htm
http://medbiol.ru/medbiol/botanica/001e8285.htm
http://medbiol.ru/medbiol/botanica/0019523c.htm
http://medbiol.ru/medbiol/botanica/0016aa0b.htm
http://medbiol.ru/medbiol/botanica/0012fbd6.htm
http://medbiol.ru/medbiol/botanica/00184868.htm
http://medbiol.ru/medbiol/botanica/0017f120.htm
http://medbiol.ru/medbiol/botanica/001ca8a9.htm
http://medbiol.ru/medbiol/botanica/001d19e4.htm
http://medbiol.ru/medbiol/botanica/0013552d.htm
http://medbiol.ru/medbiol/botanica/001e1335.htm
http://medbiol.ru/medbiol/botanica/001cd96b.htm
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1. 3aituukosa, C. I'. boranuka [DekTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. Bailiranuesa. -
OnekTpoH. TeKcToBbIe naH. ( 143M0). - M. : I'DOTAP - Menua, 2017. - o1. ont. auck (CD-
ROM).

2. BboraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIeKTPOHHBIN pecypc] : yaeOHoe nmocodue /
nox pen. E. . bapabanoBa. - D1nekTpoH. TekcToBbie qaH. ( 48.8M0). - M. : IDOTAP - Menua,
2017. - o51. ont. guck (CD-ROM).

3. 3amumkona, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKYIbIK / Ka3akria. aya. M. b. Baiiranuesa. -
OnekTpoH. TeKCcToBbIC aH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

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

5. MaxaroB b.K., [1arcaeB ©.K., Oprsinbacaposa K.K., Tokcan6aepa XK.C., Kagumaesa X.A.
Bboranuka: OkynsIK - DBepo Anamartsl, 2020.https://www.elib.kz/ru/search/read _book/808/

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

7. IlaBnoma, M. E. boranuka : KOHCHEKT JeKui. Yyeonoe mocodue / M. E. IlaBnoBa. — MockBa :
Poccwuiickuit yauBepcurer apyx0sl Hapoaos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONIPOCHI (00paTHO# CBSA3M):

1. TlIpeacraBurenu nmopsiaka OyKOIBETHBIX

2. TlpencraButenu MoOpsaKa HBOIBETHBIX
3
4

[IpencraBuTenu ceMencTBa aCTPOBBIX
[Toakmacc TpyOYaThIX U SI3BIYKOBBIX

JIEKIIUSA Nel5
1. Tema: Knacc ogqnononsHbIX. [lopsaok IuneiHbIe U 3J1aKH.
2. Heab: M3yunTh 0COOCHHOCTH CEMENCTBA JIUITUEI[BETHBIX, 3IaKOIBETHBIX U CTPOCHHUE,
pa3MHOKEHHE, MeCTa OOUTaHUSI.
3.Te3ucsl JeKuuu:
1. Cucremaruka pacTeHHH: OTIEN, KJIacc, MOPSIOK, CEMEUCTBA, PO, BHUI.
2. Mopdonoruyeckoe onrcanue: KOPeHb, CTEOEIb, IMCThS, IIBETOK, IO, CEM.
3. JlekapCTBEHHOE CBHIPhE.
4. Mukpockonus.
5. Ilpumenenue.
3naku, wim 3aakoBblie (nat. Gramineae), wim MATIMKoOBbIe (1at. Podceae) — CEMEHCTBO  OHOIOIBHBIX
pacTeHuid, K KOTOPOMY OTHOCSITCS TaKW€ HW3BECTHBIE M JIAaBHO HCIIOJb3yeMble B XO3SIMCTBE pPACTEHUS,
KaK TIIEHUIA, POXKb, OBEC, PHC, KyKypy3a, SYMEHb, TPOCO, 0aMOYK, caXapHbI TPOCTHUK.
JKvzHeHHbIE (OPMBI 3IIaKOB  pa3HOOOpPAa3HBI — JIEPEBbs, KYCTAPHUKY, MHOTOJICTHUE M OJTHOJICTHUE TPAaBHI.
Cpenu  37aKOBBIX  HET 3MU(GUTOB, CAaPOPHUTOB U Mapa3uToB. ['pylna MHOTOJIETHHX 37aKOB HauOolee
pasHooOpaszHa. Cpelli HUX €CTh PacTeHHs JIEPHOBHHHbBIC, JUTMHHOKOPHEBUIIHBIE, CTOIOHOOOpasyromme. B
KKIOW M3 yKa3aHHBIX TPYII MOXHO BBIICTUTH HECKOJBKO MOITPYIII, PA3IMYAONIMXCS JACTaIsIMH CTPOCHUS
HaJ3eMHBIX W TOJ3EMHBIX TO0EroB pacteHus. Hampumep, NepHOBUHHBIC 3J71aKM B 3aBUCUMOCTH OT THIIA
BO300OHOBJICHUSI  [MOOETOB —  BHEBIATAIWIIHOTO WJIM  BHYTPHBIATAIWIIHOTO —  TMOJPA3JEISIOTCS  Ha
PBIXJIOIGPHOBUHHBIE U TUIOTHOIEPHOBUHHBIE, COOTBETCTBEHHO.
[ToGeru 3;1akoB MOAPA3ENAIOTCS HAa BEreTaTUBHBIC M TEeHEpaTWBHbIC. KakIplii M3 HHUX MOXET OBITh Kak
OJTHOJIETHHUM, TaK U MHOTOJIETHUM. MeXaHnu3mMa BTOPUYHOTO yTOJIIEHHUs cTeOs HeT. BeTBlieHre IpOUCXOIUT B
30HE KyIIEHHs WK B oOsacTw couseTrs. CTeONu MUIMHAPHYECKHE, WICHHCTBIE, B MEKIOY3IHUIX TOJIbIe —
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conoMuHbl. McKIIIoueHHEM SIBIISIOTCS HECKOJIBKO BUJOB HOHCCMCﬁCTBa 6aM6y'KOBI)IX, KYKypy3a u CaX&pHLII‘/'I
TPOCTHUK.

Jlucthst ouepénHble, NBYpsIHbIC, Y3KUE, ¢ HE3aMKHYTHIM BiaranuiineM. Ha rpaHuiie Biarajguiia ¥ IUIACTUHKA
HaxXoauTcCsa MIEHYATHIN S3BIY0K WU pAa BOJIOCKOB.

O6HH/IC COLBCTHA 3JIAKOB MOTYT OBITh OpeaACTaBJICHBI KOJIOCHAMU, MeTéJ'IKaMI/I, KOJIOCOBUAHBIMH METCIIKaMU
(cynran), kuctsamu, mouatkamu. OOIIME COIBETHS COCTOST M3 MHOTHX DJIEMEHTAPHBIX COIBETHIf — KOJOCKOB.
B xomnockax MOXeET HaxXoJUuThCA OT OAHOI'O MO0 HECKOJBKHUX IIBETKOB. I_[BCTKI/I MCJIKUEC, BETPO- WU
CaMOOIIbIIACMBIC. L[BGTOKB TUIMUIHOM CJiydya€ HMMCECT HWKXHIOKO W BCPXHIOIO IIBETKOBBIC UYCHIYH. BerHﬂH
IBETKOBAs Yelrysi UMeeT 2 KWJs U, BEPOSATHO, BO3HUKIIA OT CpacTaHus 2 dYenryd. BHyTpH IBETKOBBIX YelTyil
HaXoasTCsa 3 ouyeHb MaJIEHbKHE OBCTKOBBIC IICIJ_IyI‘/’II(I/I — JIOOAUKYJIbI, KOTOPBIC CYHUTAIOTCA OJOJIEMCHTaAMU
BHYTPCHHETO Kpyra OKOJOLBETHHKA. Takas CTPYKTYpa OKOJIOLBETHHKA I[aéT OCHOBaHHE CUHTAThb €TI0
TpEXWIEHHBIM (TpEXMepHBIM). B 1BeTke OOBIYHO 3 THIYMHKHW C Ka4aroIUMUCS MBUIbHUKAMH. 3aBs3b IIBETKA
UMEET 2 TEePUCThIX PbUIbIIA. Y HEKOTOPBIX 3J1aKOB CTPOCHHE IIBETKA OTJIMYAETCS OT A3TOM TUIMHUYHOU CXEMBI.
Hanpumep, Buspl 6aMOyKOB UMEIOT 6 Wit 00Jiee THIYUHOK, @ BUJIBI POJIa IIMHHA — OJIHY THIYMHKY.

[Tnox — mceBIOMOHOKAPIHIL: 36pHOBKA, Y KOTOPOM IMIEHYATHIA OKOJIOIUIOAHUK TIJIOTHO MPUJIETaeT K
CEMEHM M MHOIJA CIUNAeTcs co cuepmojaepMoil. bospliyto 4YacTh  €AMHCTBEHHOTO CEMEHHU
COCTAaBJISIET PHIOCIIEPM. 3apOJIbIII CPABHUTEIILHO HEOOJIbI0M, 00KOBOM. KOpHU 371aK0B MOYKOBATHIE.
JIunéitnpie, i Jmmesbiel(nar. Liliaceae) — ceMeifcTBO OAHOMONBHBIX ~ PACTCHUI  HOpSIKA

Jlunmuensernsie (Liliales). TlpeacraButenu ceMeiicTBa pactpOCTPaHEHBI MOYTH MO BCEMY 3EMHOMY

uiapy; A7 HUX XapaKTepHbl JUIMHHBIE JIMHEHHbIC JHUCThS U 00pa30BaHUE 3aMacarolluX OPraHOB —

KOPHEBHIIL, JIYKOBUI[ ¥ KIIYyOHEITyKOBHUI. MHOTHE BHJBI — MOMYJSPHBIE JEKOPATUBHBIE KpPacHBO-

uBeTyue pacteHus. TpaBbl, B OCHOBHOM — MHOTOJIETHUE, PEXE — KYCTAPHUKHU WJIU J1€PEBbSI.
JlucTes Bceraa nenpHble, 0€3 IPHINCTHAKOB M TOJBKO MO UCKITIOUSHHIO C YEePEITKAMHU.
Hanzemuslii mober B OONBIIMHCTBE CIy4aeB MPOCTON (TO €CTh HE UMEIOUIMI pa3BETBIICHHI).
[TogzemupIii ToOer OOBIYHO BHAOU3MEHEHHBIM, WMEIOMIMK BHJ KOPHEBHINA, JIyKOBUIIBI WIIU
KITyOHEITYKOBHIIBI, TOCPEACTBOM KOTOPBIX PACTEHHSI COXPAHSIIOTCS BO BpPEeMsl XOJO0B UIIU 3aCyXH (B
KAPKUX CTpaHaXx).
[[BeTku o6oemnobie, MPaBUIbHBIE WIH CJIETKAa Pa3BUTHIE CHIIBHEE B OJHY CTOPOHY, YeM B JIPYTYIO, TO
€CTh IBycUMMeTpUuHbIe. OKOJIONBETHUK HEXHBIN, IPKO OKpaleHHbIH. Yncno 3 coxpaHseTcst BO BCeX
MATH Kpyrax, TaK YTO YHCIO YacTel OKOJOLBETHUKA W THIYMHOK 6. 3aBs3b BEPXHSsSA, PEIKO
MOJIYHIDKHSASI; B €€ TpEX THE3MAX MO MHOTY WJIM IO HECKOJIBKY CEMSIOYEK, MPEBpAIalONIuXcs B
OenkoBble ceMeHa. [lnog — TpExrué3nas kopodouka, JOMAOIIASACS MTPU CO3PEBAHUU HA TPU CTBOPKH,
WJI SITOJIA.
4. NnmiocTpaTUBHBINA  MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN IPOEKTOp, SKPaH.
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