«OHTYCTIK KasakeTaH MenruMHa akaneMmuacsls AK

ONTUSTIH QAZASSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY

AD «OmHo-KasaxcTaHcKan MEAMUMHCKAR aKanemMusas

Kadenpa papmakornoznu

044/66-11 - ( )
crpannna 1 n3 33

JEKIIMOHHBIA KOMILJIEKC

Jducnunamnnaa: boranuka

Koa mucuunumner: Bot 1201

Haszpanue u mudgp OIL: 6B10106 «Dapmanus»
O0bem yueoHbIX yacoB/ kpeaqutoB — 150 (V kpeaura)
Kypc u cemectp uzyuenus: 1 kypc 2 cemectp

O0beM Jeknuu:. 15 yacoB

I eiMkenT, 2023 roa




ONTUSTIH QAZASSTAN
MEDISINA

AKADEMIASY
«OHTYCTIK KasakeTaH MenruMHa akaneMmuacsls AK

SOUTH KAZAKHSTAN

MEDICAL

ACADEMY

AD «OmHo-KazaxcTaHCHan MeAMUMHCKAR aKanemMuas

Kadenpa dapmakornoznn

044/66-11 - ( )
ctpanuna 2 u3 33

JIeKIMOHHBI KOMILIEKC pa3pabOoTaH B COOTBETCTBUH ¢ pabodeit  yueOHOW  mporpaMMmon
TUCIUIUTMHEL (cmimadbycom) «boranuka» u 00CykJeH Ha 3acefdaHuu Kadempsl

ITpotokon Ne 19 «02» 06 2023 r.

A

3aB. kad., u.o.npod. Opbinbacaposa K.K.




ONTUSTIK QAZACSTAM o SOUTH KAZAKHSTAN

MEDISINA MEDICAL
AKADEMIASY ACADEMY
wOHTYCTIK HazakeTad MenMuMHa aKanemMuacels AK ' AD «OmHo-KasaxcTaHcKan MEAMUMHCKAR aKanemMusas
Kadenpa papmakoraosuu 044/66-11-( )
ctpanuna 3 u3 33
JEKIHUA Nel

1. Tema: PacTenust — HICTOYHHK >KM3HHU HA 3eMJI€.
2. Heab: M3yunTh CTpOCHHE PACTUTEIHHON KJIETKH, OTJIMYME MEXKAY PACTUTEIbHBIMHU U KUBOTHBIMHU
OpraHu3MamH, a TAaKXe BbIABUTb YPOBEHb YCBOCHHUS NPAKTUYECKUX WU TEOPETUUYECKUX 3HAHUU U
HAaBBIKOB 110 pa3zeny «PacTutenpHas KIeTKay.
3. Te3uchl JEeKINHU:
1. Kuerounas teopus. ®yHKINU U CBOWCTBA PACTUTENBHON KIETKH.
2. 3anacHble BEIIECTBA U €ro BUbL.
3. DpracTuuecKue BEeUIeCTBA U BKIIOUCHHS.
4. T'naBHBIC OTIUYMUTEIbHBIC IPU3HAKU PACTUTEIBHOM KIETKH OT JKUBOTHOU KIIETKHU.
5.  Mukpockon. 3HaueHUE U CTPOEHUE.

boranuka (ot rped. «00TaH?» - pacTeHue, TpaBa) — KOMILIEKC OMOJIOTUYECKUX HAYK O PACTECHUSX.
Pacrenne — cnoxHBIM OpPraHu3M, UMEIOIINNA KJIETOYHOE CTPOEHUE, B KIIETKaX KOTOPOTO IPOTEKAeT
crenu(puIecKre MPOoIecChl >KU3HEeAeATeIbHOCTU. Pollb pacTeHuii OrpomMHa Jjsi BCEro KMBOTO Ha
IJIaHEeTe U KPYroBOpOTa BeliecTB B Ouocdepe.

boraHnka Kak KOMIUIEKC OMOJIOTMYECKMX HAyK O PpACTCHHMAX BKIIOYAE€T CHCTEMAaTHKY,
Mop(dooruo, aHaTOMHIO, AMOpPHONOTHI0, (U3MONOTHI0, Teorpaduio pacTeHuid, Treo0OTaHUKY,
9KOJIOTHIO pacTteHuid. Takue pasnensl OOTaHWUKH, KaK aHaTOMUs, MOpP(]OJIOTHs, CHCTEMAaTHKa,
reorpadus, Gu3noI0rus, pa3MHOKEHHE PACTEHUN HanboJee TECHO CBSI3aHbl C OCHOBHBIMU pa3fiesiaMu
(bapMakorHO3UH u ux U3y4YeHHe HE00X0IUMO Oyayumm bapmareBTam B
TpaboTe Mpu 3aroTOBKE, CTAHJAPTU3AINH, aHAIHU3€E JIEKAPCTBEHHOT'O PACTUTEIHHOTO CHIPBSI.

Hayxa o knerke - putonorusi (OT rpey. CJIOB. «KUTOC» - BMECTHIIMILE U <JIOTOC» - YUYEHHE).
Pactenusi, kak W KUBOTHBIE, HMEIOT KJIETOYHOE CTpoeHue. BmepBbie kieTka Obl1a oOmucaHa
AHTJIMMCKUM HCCleioBaTeneM, MaTeMaTukoM u (usukom PobGeptom ['ykom B 1965 1. PabGotas Hazg
YCOBEPLIEHCTBOBAHUEM MUKpOCKoOMa, ['yk paccmarpuBall cpesbl ¢ IPOOKU U OOHAPYKUJI €€ STUEUCTOE,
KJeTouyHoe cTpoeHue. [IpoOka — MOKpoBHAs TKaHb PacTEHHUs, €€ KIETKH MEpPTBbIE, TaK UTO IMEpBbIC
YBHJICHHBIE YEJIOBEKOM KJIETKHM COCTOSUIN TOJBKO U3 00oiodek. Ho yxe P. I'ykoMm Obutn paccMOTpeHbI
Cpe3bl C IPYTUX YacTel pacTeHUs U OTMEUYEHO, YTO KJIETKH 3aII0JTHEHBI KCOKOMY.

B pactuTenbHON KIIETKE pa3ianyaroT MPOTOIUIACT — KUBYIO YacTh KJIETKH, aKTUBHO Y4aCTBYIOLIYIO
B OOMEHE BEUIECTB, U OKPY’KAIOLIYI0 MPOTOIUIACT KIETOYHYIO 000J0uKy. DOpMEHHBIE 3JE€MEHTHI
IpoToIUIacTa, obyajaromue cnenu@uueckuMu (YHKLIMSMH, Ha3blBalOT OpraHe/ulaMu KieTku. Bo
B3POCJIBIX KJIETKaX B LIEHTPE UMEIOTCS BAKYOJIb — MIOJIOCTh € KJIETOYHBIM COKOM.

B knerke, Kpome TOro, MOTyT HaKalUIMBaTbCs 3allacHblE BEIIECTBA U IPOILYKTHl €€
KHU3HEIESATeNIbHOCTU. B mpoTomiacte BBIIEISIOT LUTOMIA3MAaTHYECKYI0 OCHOBY, WJIM OCHOBHYIO
1a3My (IMTOMIa3MaTUYECKU MaTpUKC, reajoruiasMa), opMeHHbIe aneMeHTsl. OJIMH U3 HUX — A7po,
IJIaCTU/IBl, MHUTOXOHAPUHU, c(epocoMbl — OOHAPYKHUBAIOTCA B CBETOBOW MHKPOCKOIN, JIPYrue —
IU1a3MajgeMMa, TOHOIUIACT, anmnapaT [ oiab1Ku, sHIoMIa3MaTHYeCKasi CeTh ¢ puOOCOMaMu, JIM30COMBI,
MUKpPOTPYOOUKH, TIEPKCHUCOMBI — SIBJISIFOTCS  YJIBTPAacCTPYKTYpHBIMH  OOpa3oBaHusMU. YacTb
npoToruiacta 0e3 DIIEMEHTOB KIETKH, BHAWMBIX TIOJ CBETOBBIM MHKPOCKOIIOM, HAa3bIBAIOT
I[IATOILJIa3MOH.

4. AnocTpaTUBHBIA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.

5. Jlureparypa:

OcHoBHas:

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

2. Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3. boranuka: okynbik / b. K. MaxatoB [%.0.]. - ; OKM®A onict. Kenec

MYIIENIEPiHiH MIenTiMiMeH OeKiT. Oacrara YChIHFaH. - AMartsl . OBepo, 2014. - 424 Ger. c.
4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger
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5. Alinap6aesa, /1. K. Pacturensnsie pecypebl Kazaxcrana u ux panyoHanbHOE UCIOIb30BaHUE:
ydyeOHoe mocodue. - 2-¢ uz. - Kaparanna: AKHYP, 2019. - 194 c.

JlonoIbHUTEIbHAS

1.AHnpimkunaa, A. M. boTanuka: pyKOBOACTBO 10 y4eOHOM MpPaKTHKE. - 2-€ U3]1., UCIP. U J01I. ; Pek.
Y4eOHo-mMeTonud. 00ben. mo Mea. ¢papmair. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : ni.

2. boranuka. PykoBOJCTBO K MPakTUYECKUM 3aHATHIM: yueOHoe nocobue /mon pexn. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.

3. OnpegenuTenb COCYIUCTHIX pacTeHnil basiHaynbckoro HauroHabHOTO napka [ Teker] :
pykoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-so0 CO PAH,
2013.-216c. : un.

DJIeKTPOHHbBIE Pecypchbl:

1. 3aituukosa, C. I'. botanuka [DneKTpoHHbIH pecypc]:0KyibIK / Ka3akTiia. aya. M. b. baitranuesa. -
DnekTpoH. TekcroBbie AaH. ( 143M0). - M. : [DOTAP - Menua, 2017. - a11. ont. nuck (CD-ROM).

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. W. bapaGanosa. - DnekTpoH. TekctoBble 1aH. ( 48.8M06). - M. : [DOTAP - Meaua, 2017. -
1. ont. muck (CD-ROM).

3. 3aifunkoBa, C. I'. boranuka [DnekTpoHHBIN pecypc|: oKyIbIK / Ka3akTin. aya. M. b. Baitranuesa. -
DnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'D0TAP - Menua, 2016. - 304 6.

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

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapopa K.K., Tokcan6aeBaXX.C., Kagumraepa JK.A. boranuka:
Okyusik - Anmatsl, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KoHTpoJibHbIe BONIPOCHI (00paTHAsK CBS3b):

1. Knerouynast Teopus 1 €ro 3Ha4eHUE

2. MeTob1 MCCIeIOBaHUS [IUTOJIOTHH

3. OCHOBHBIE TPU3HAKHU OTIUYHS MEXKTY PACTUTEIILHON KJIETKH M )KUBOTHOM KJIETKH

4. TIpoTomiact M ero COCTaBHbIE YacTH

5. Opranemnnsl nuTomiasMel. CTpoeHHe U QyHKLIUH.

JIEKIUSA No2
1. Tema: PacturenbHble TKaHH: 00pa3oBaTebHbIE, TIOKPOBHbBIE, OCHOBHBIE. CTpoeHHE U PYHKIUH.
2. Hean: VM3yunts oOpa3oBaTenbHBIC, TIOKPOBHBIC, OCHOBHBIE TKaHU PACTCHUH, 3aKOHOMEPHOCTH WX
MPOUCXOXKACHUS U PA3BUTHA. 3aKPENUTh HABBIKM O TMPAKTUUYECKOM HCIIOJIB30BAHUU TOJYYEHHBIX
3HaHUMH.
3. Te3ucel JeKINHU:
1. Crpoenue u ¢pyHKIIMN 00pa30BaTEIbHON, TOKPOBHOM, OCHOBHOM TKaHHU.
2. Jlokanu3amus B pacTCHHSIX.

Krnerku, cxoaHble MO MPOMCXOKIEHUIO M B3aUMOCBSI3aHHBIE APYT C JAPYroM (PyHKIIMOHAIBHO,
0o0pa3yloT TKaHb. Bce TKaHM pacTeHus, MPHUHATO IETUTh Ha 0Opa3oBaTeibHbIE (MEPUCTEMBI) U
noctosiHHble. Cpeau MOCTOSIHHBIX Pa3InyaroT TKaHU MOKPOBHBIE (3MUAEpPMHUC, NEpUiepMa U Jp.),
npoBojsmue (Jy0, IpeBecMHa) M OCHOBHBIE (MEXaHWYECKHE TKAaHH KOJJICHXMMa, CKJIepEeHXHMa,
aCCUMWJISILIMOHHASI TKaHb, 3aracaromas 1 1.1.). KieTku nocTosHHBIX TKaHEeH MOTYT ObITh KHBBIMHU HIIN
MEpTBBIMU.

Oo0pa3oBaTe/ibHble TKAHU, WM MepucTeMbl. Mepuctema — 3TO CielIMaTU3UPOBaHHAs TKaHb,
KJIETKHA KOTOpPOM JENIATCA U AAI0T Hayallo HOBBIM KieTkaMm. [lo  mosiokeHH:o B Tene  pacTeHHus
MEepHUCTEMa MOXKET OBITh BEPXYIICUYHOM, BCTABOYHOM, O0KOBOM. KamOwmii u ¢emiored — 3To BTOpUYHbBIC
MepHuCcTeMbl. BTOpUUHBIMU X HA3BIBAIOT TIOTOMY, UTO AU depeHranus dTHX TKaHel B OpraHe u ux
(GyHKIIMOHUPOBAHUE HACTYMAIOT MO3/(HEe Hauyaja JeATeIbHOCTH KJETOK NMEePBUYHONM MepHucTeMbl. B


https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
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KOpHE U B CcTeOne kamOwii W (euioreH 3aHUMAIOT OOKOBOE IOJOXKEHHE, MO3TOMY HMX HA3bIBAIOT
OOKOBBIM MepucTeMamu. Ta U Jipyras MepucTemMa MnpeAcTaBieHbl OHUM CI0EM KJIETOK.

IToxpoBHble TKaHu. [lokpoBHAs TKaHb — 3TO TKaHb, INOKPBIBAIOIAs CHAPY>XKM OpraHbl pacTEHUS U
3alUIIAIoNIas ero OT HeOIarompusTHBIX BO3ICHCTBUI BHEIIHEW cpeabl. Uepe3 MOKPOBHYIO TKaHb
OCYIIECTBISIOTCS IOIJIOIIEHUE BEUIECTB M3 BHELIHEH cpeapl W BblaeieHHE. [loKpoBHbIE TKaHU
paznuuHbl. [1o mpOMCX0XKIEHNI0 OHU MOTYT OBITh MEPBUYHBIMU (MUIAEPMUC, FHOIEMA U 3K30/1€pMa)
Y BTOPUYHBIMU (TIEpUAECpMa).

OnuaepMuc, WK KOXKUIA, TOKPBIBACT cTe0elb, JUCThS, CEMEHA, IUIOAbI, YacTU LBETKa. Y
pasHBIX pacTeHUil U OCOOCHHO Ha Pa3HBIX €ro OpraHax CTPOEHHUS TKaHW pa3nu4Ho. Ho B memom ams
KOXHIIbl XapaKTePHO HAJIMYWEe OIHOIrO CJIOS MJIOTHO PACIOJOXKEHHBIX KJIETOK. O4YeHb 4acTo KIIETKU
MMEIOT U3BWJIMCThIC OOKOBBIE CTEHKH, YTO YCHJIMBAET MPOYHOCTh UX cOeArHEHUs. KIIeTKH KOXKHIIBI
KUBBIE, MPOTOIIACT 3aHMMAET MOCTEHHOE MOJOXKEHHUE, B LIEHTPE HAXOIUTCS BaKyolb. XapaKTepHO
HEPABHOMEPHOE KJIETOYHOU 000JI0UKH, U €€ Hapy>KHas CTEHKa ObIBAaeT TOJILE.

JnuaepMa. BHEIIHAS [EPBUYHAS MOKPOBHASI TKaHb PACTEHHI, OOBIYHO OJHOCIOWHAS, MOKPHIBAIOIIAS

MOJIO/IbIE CTE€OJIM U OCTalbHBbIE HAa3eMHBIE OpraHbl (JIUCTHS, JICTIECTKH, IUIOABI U 1p.). [IpencraBiser

co0O0# HapYyKHBIN CIION KIETOK, 00pa3yIOIIUICs U3 MPOTOAEPMBI KOHYCA HapacTaHHS.

Ilepuaepma (mpodka). Komruiekc TKaHel, cocTosmuid u3 (euloreHa ¥ €ro  IPOU3BOIAHBIX —

demnonepmsl (OTKIAABIBACTCS BHYTPb) U (GeUIeMbl, WM TPOOKH (BTOPUYHOM MOKPOBHOW TKaHH,

OTKJIaJpIBaeTCA Hapyxky). [lepumepma sBisieTcs OMHUM U3 YETKO BBIPAKEHHBIX KOHCTPYKTHUBHBIX

3JIEMEHTOB CTPOEHMSI CTEOJIsI BBICUIMX PACTEHMM, KOTOPblE HEBO3MOXHO OTHECTH HU K TKaHSIM, HHU K

OpraHam.

Kopka (putmpom). Hapyxnas  yacTb KOpbl MHOTOJIETHUX IIOOETOB M KOPHEH, COCTOUT U3

OMEPTBEBIIMX  yYaCTKOB MEPBUYHOM  KOPbI U  BTOpUYHOW (priosMbl. DT [BE  TKaHU

pa3nendioTcs nepuaepMamMu, 00pa3yeMbIMH HEOJHOKPATHO 3aKJIaIbIBAEMbIMU (EJITIOreHaMU.
OcHoBHble TkaHU. HanbGonpmnii 00beM B pacTeHUU 3aHUMAIOT OCHOBHBIE TKaHM, 3alUILEHHbIE

CHapy>XM IOKPOBHBIMH TKaHSMU M IPOHU3AHHBIE MPOBOJANIMMH, MEXAaHWUYECKUMU U JPYTUMU

TKaHsAMHU. OOpa3yolue UX SKUBbIE KIETKM OTJIMYAIOTCA OOBIYHO MApEeHXHMHBIM CTPOEHHEM; HX

000J104Ka OOJIBIIEH YaCThIO TOHKAs,, COCTOMT U3 LEJIII0I03bl, HO HEPEIKO YTOJIIAETCS U IPEBECHEET.

OuepraHve KIETKH pa3JIM4yHbl, 4Yalle BCEro OKPYINIO-MHOrOyrosibHble. (OCHOBHasi TKaHb B

IIPOTUBOMNOJIOKHOCTh IPYIMM O4YeHb OOrata MeKKJIETOUHBIMH MpocTpaHCTBamMu. Pa3mepbl ux BecbMa

pa3HOOOpa3Hbl, HauWHas OT Y3KMX KaHaJIOB M KOHYas KPYIHBIMU IIOJIOCTSMH, BO MHOIO pa3

MIPEBBILIAIOIIMMH pa3Mepbl CaMUX KIIETOK.

4. AnocTpaTUBHBINA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.

5. Jluteparypa:

OcHoBHas:

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 [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

6. boranuka: okynsik / b. K. MaxatoB [%.0.]. - ; OKM®A onict. Kenec

MYIIENIepiHiH HIenTiMiMeH OeKiT. Oacrara YChIHFaH. - AMartsl . OBepo, 2014. - 424 Ger. c.

4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - [LIsiMkent :b. x., 2013. - 424 Ger

5. Ainap6aesa, /1. K. Pacturensnsbie pecypebl Kazaxcrana u ux panuoHanbHOE UCTOIb30BaHUE:

yuebHoe rmocobue. - 2-e u3a. - Kaparanna: AKH¥P, 2019. - 194 c.

JdonmonbHUTEIbHAS:

1. Anupnukuna, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOM MpaKTHKE. - 2-€ U3/, UCHpP. U JO1I. ; Pek.

VYyebHo-MeToan4. 006be. o Men. dhapmail. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c. : ui.

2. boranuka. PykoBoJCTBO K MPaKTUYECKUM 3aHATUAM: yueOHoe nocodue /mox pen. E. U.

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

3. Onpenenurens COCyIUCTBHIX pacTeHUH basHayIbCcKOro HalMoHaNbHOIO napka [Teker)] :


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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pykoBojactBo / A. H. Kynpusinos [u np.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-s0 CO PAH,
2013.-216c. : un.
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2.boraHuKa: pyKOBOJCTBO K MPAKTHYCCKUM 3aHATHAM [ DJICKTPOHHBINA pecypc] : yueOHoe mocodue /
non pea. E. U. bapabanosa. - DnexTpoH. TekcToBbie AaH. ( 48.8MO0). - M. : IDOTAP - Menwua, 2017. -
a11. onT. guck (CD-ROM).
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6. KoHTpoJibHbIe BONPOCHI (0OpPaTHOM CBSI3M):

1. PactuTenbHas TKaHb U €T0 BUJIBI

2. YkazaTb (yHKIHIO 00pa30BaTEIbHBIX MEPUCTEM.

3

4

. Mepucrema BiaMIONas Ha pOCT PaCTEHUU B BBICOTY, B JUIMHY, B TOJIIIUHY
. THIBI TOKPOBHO TKaHH.

JIEKIIUSA Ne3
1. Tema: PacturenbHbIe TKaHU: BBIICIUTEIBHBIC, IIPOBOIAIINE, MexaHndeckue. CTpoeHHe U QyHKITUH.
2. Heawb: V3yunth BblIENIUTENbHBIE, MPOBOISIINE U MEXaHUYECKUE TKAHU PACTEHUH, 3aKOHOMEPHOCTHU
UX TPOUCXOXKICHUS W Pa3BUTHs. 3aKPEIUTh HABBIKH O MPAKTUICCKOM HCIIOIH30BAHUH TOJTYICHHBIX
3HAHUU.
3. Te3ucnbl JeKUMU:
1. Crpoenue u GyHKIUU BBIACTUTEIHHOM, TPOBOASIIION, MEXaHMUECKON TKaHH.
2. Jlokanm3amus B pacTCHHUSIX.
3. TlpoBomsuiue my4Ku.

BoigenutenbHble TKaHUW. B miporiecce oOMeHa BENIECTB Y PACTCHHA, IMOMHUMO IPOJIYKTOB,
MOTpeOIIeMbIX CaMUM pacTeHHeM, oOpa3yeTcs emle psil OTOPOCOB WM MOOOYHBIX MPOIYKTOB, AJIS
MMUTAHUS PACTCHUS HE WMECIONIMX HHUKAKOTO 3HAYEHWS; OHM MOTYT OBITh OTHECEHBI B TPYIIITY
BbienieHuil. K 93Toii rpymme mpuHagiexaT HEKOTOpble KHCIOTHl M MUHEpalbHbIE CONHU, 3(UpHBIC
MacJa, CMOJIBI, ATKAOUIBI, CITU3H U JIP.

IIpoBoasimue Trkanu. IlepeMenieHrie NHUTATETbHBIX BEUIECTB, TOIMVIOMIEHHBIX W3 TOYBBI U
CUHTEC3UPYEMBIX B PACTCHHH, IPOWCXOJUT IO BCEM JKHBBIM KJIETKaM, a TakKXke I0 KIETKaM
CHEIMATM3UPOBAHHBIM; TIOCTIETHUE BXOIAT B COCTAB MPOBOISIINX TKAHEH.

CoOOCTBeHHO TIPOBOJSINUE JJCMEHTHI B TeJe PACTCHHS TPYNIUPYIOTCS B KOMIUIEKCHI C
KJIETKaMU, BBITIOJHSIOIUMU WHBbIE QYHKIIUU (MEXaHUYECKYIO U 3aMacarollyio). B COBOKYIHOCTH OHU
HEPEJIKO 00pa3yroT MPOBOJISIIUE ITyYKH, TPOHU3BIBAIOIIIE TEJIIO PACTCHHS B Pa3HBIX HAIPABICHUAX U
o0ecreunBaoIIe HAMpPaBICHHYIO Tepeaadyy MUTATeNbHBIX BEHIECTB M MEXaHHYECKYI0 MPOYHOCTH
OpraHoOB.

[Tyuku coctost u3 nyba ((hiaodMbl) U ApEeBECUHBI (KCHIIeMbl). Takue My4YKHd Ha3bIBAIOTCS
CIIOKHBIMU. Peske pOpMUPYIOTCS TPOCTHIC ITyYKH, COCTOSIINE WIH TOJBKO U3 (hJIOAMBI, UM TOJIBKO U3
KkcuieMbl. [Tydku MOTYT OBITh OTKPBITHIMHE, €CJTH B HUX UMEETCs KaMOuii, Omaronapst pabote KOTOporo
MyYKH Pa3pacTaroTCs ¥ YBEIWIMBAIOTCS. B 3aKpBITHIX IMydkax kKaMOusi HeT. CII0XKHBIC MMyYKH C YIECTOM
B3aMMHOT'O PACIOJIOKEHUS (DJIOOMBI U KCUIJIEMBI MOAPa3IesIIOT Ha OOKOOOYHBIE (KOJUTaTepalibHEIC),
Koraa (odMa M KCHJIeMa pacioyiaratoTcs psgaoM, 00k o 00K; ABakapl 00K0OOUYHBIE (OUaTepalibHbBIE),
KOTJIa K KCHJIEME C JIByX CTOPOH IMpHUMBIKaeT (rrodMa; KOHIICHTpUYEecKue, Koraa (Gprodma oKpyKeHa
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KCWJIEMOM WM KCWiIeMa OKpy)XeHa (hI0AMOH; paaualibHble, KOTJa IO KPYry JIydd KCHUJIEMbI
yepeayrores ¢ iydamu (iaosMmel. [locneqnuil Tun myyka XapakTepeH AJid KOPHEH MpH MepBUYHOM HX
CTPOEHMH.

JpeBecuHa, WU KCWieMa — CIOKHas TKaHb, I/l€, MOMHUMO COOCTBEHHO MPOBOISIINX
3JIEMEHTOB (Tpaxeua U COCYAOB), UMEIOTCS KJIETKH, BBIIOJHSIIOUIME MEXAHUUYECKYIO U 3alacarollylo
¢bynkuu. Tpaxeuasl — 3TO MepTBBIC, BBITSHYThIE, HEPEIKO Ha KOHIAX HECKOJbKO 3a0CTPEHHbBIC
KJICTKH, PacIojlaralolIfecss TaK, YTO KOHEIl OJHOW KJIETKH 3aXOMUT 3a JApyryio kietky. Obonouku
Tpaxeu| YTOJIIAIOTCS U OJPEBECHEBAIOT. XapaKTep YTOJIICHUS MOXKET ObITh pa3auuHblil. Bropuunas
000JI0YKa HAKIIAJbIBACTCA Ha MEPBUYHYIO B BHUJE OTAEIBHBIX KOJICI (KOJbYaThle TPAXECH]Ibl) HIIU
cnupanu (cnupanbHble Tpaxeunbl). bojee TecHoe pacroyiokeHHe KOJel] WIM OTAEIbHBIX BUTOK
CIHpaii ¥ BO3HUKHOBEHHMS BEPTHKAJIBHBIX IEPEMBIUEK MEXKJIY HHUMH MOXET MPUBECTH K
(GOpMUPOBAHUIO JIECTHUYHBIX M CETYATHIX Tpaxewun. Y TMOCIEeIHUX, B OTIWYHE OT KOJIbYATBHIX U
CTIIMPAJIbHBIX, YBEIIMYUBACTCSI MEXaHUYECKAst TPOYHOCTD KJIETOYHBIX CTEHOK.

Mexanuyeckue TKAHU — 3TO TKAaHU C SPKO BBIPAKEHHOH omnopHoil ¢yHkmuei. OHu o0pa3yroT
CKeJeT pacTeHus. TKaHu 3TH HEOIMHAKOBLIE, TOITOMY Pa3IMYal0T KOJUIEHXUMY U CKIEPEHXUMY.
Komnenxuma 3TO THUNHMYHAs OMOpHAs TKAaHb PACTYIIMX OPraHOB, MO0 KIETKH OSTOW TKaHU
HaYMHAIOT U depeHIpoBaThCs OYEHb paHO, U Oaronapsi COXpaHEHUIO CIOCOOHOCTH K PACTXKEHUIO
OHU HE IPENATCTBYIOT POCTY OpraHa B LI€JIOM, oOecreuuBasi Ipyu 3TOM €ro npo4yHocTh. Komenxuma
XapakTepHa JIJIsl HaI3eMHBIX OPraHOB M pa3MelniaeTcs 1no nepudepun Kopbl ctedis, Mo Kparo JIUCTOBON
TUTACTUHKH U B 00JIaCTH PACTIONOKEHUS TIAaBHOH JKMIIKH JcTa. KIIeTKH KOJUIEHXMMBI J)KUBBIC, HEPEIKO
COJIEP>KaT XJIOPOILIACTHI. OHU HECKOJIBLKO BBITSHYTHI MO OCBIO OpraHa, a Ha MOMEePEeYHOM CEUCHUU
MHOTOYTOJIbHBIC MJIH B OYEPTAHUH MPHUOIIIKAIOTCS K MPSIMOYTOJILHHKY.

CxiepeHXHMa MOXET ObITb 00pa3oBaHa BHITSHYTHIMH KIETKaMU C 3a0CTPEHHBIMH KOHIIAMH
(CKJIEpeHXHMMHBIE BOJIOKHA) WJIH KileTKkaMu. KoToprie nMeroT 0oJiee Uili MEHEE OJIMHAKOBBIE pa3MephI
B Pa3HBIX HaNpaBJIEHUSAX (CKJIEPEnIbl, UM KaMEHUCTbIE KiIeTKH). CKIepeHXUMHBIE BOJIOKHA — 3TO
OOBIYHO MEpTBBIE KJIETKH, C TOJCTOCTCHHOW, darie OJIpEBECHEBIICH  000JOYKOH, ¢
HEMHOT'OYHCJIEHHBIMU MOpaMH. Y HEKOTOPBIX pacTeHUil (BUHOIpaj, KHPKa30H) BOJIOKHHUCTas KIIETKa
UMeeT TonepeyHble nmeperopoaku. Ckiepenapl, WIM KAMEHHCTbIE KJIETKH, OYeHb IIHPOKO
NPEJCTaBICHbI B PAa3HbIX YaCTSAX pacTeHHs: B cTediie, B KOXKYpe CeMsH, B CTEHKE OKOJIOIUIO/JHUKA, B
nucthax. Kietku oOBIMHO MEpTBBIE, TOJCTOCTEHHBIC, C OJIPEBECHEBINECH 000JIOYKOW, MPOHU3AHHON
MHOT'OYHMCIICHHBIMU TOPaMH.

4. UnalocTpaTMBHBIA MaTepHaJl. HOyTOYK, MyJIbTUMEANMHBIN MPOEKTOP, SKPaH.

5. JIuteparypa:

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okysik / b. K. MaxatoB [%.0.]. - ; OKM®A onict. Kenec

MYIIENEpiHiH MenriMiMeH OekiT. 6acnara ychlHFaH. - AaMartsl : OBepo, 2014. - 424 Ger. c.
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pykoBocTBo / A. H. Kynpussos [u np.] ; oTB. pen. A. JI. 36emns. - HoBocubupcek : M3a-so0 CO PAH,
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6. KoHTpoJibHbIe BONPOCHI (0OpPaTHOM CBS3M):

1. Yto Takoe pacTtutesibHasi TKaHb?

2. Yka3zaTh QYHKIIHIO 00pa30BaTEIIbHBIX MEPUCTEM.

3.3a cyer 4ero pacTeHHE PacTeT B BBICOTY, B [UIMHY, B TOJIIIHUHY ?

4

5

. UTo Takoe BCTaBOYHAsi MepucTeMa?
. HazoBuTE BTOpUYHBIE BBIAEIUTEIbHBIC TKAHU
JIEKIIUSA Ned

1. Tema: BereraTuBHbIC OpraHbl: KOPEHb
2. Heab: M3yunTh CTpOSHHE NPOPOCTKOB OJHOJOJBHBIX M JIBYJOJIBHBIX DPACTCHHN, KOPHEBYIO
CHCTEMY, OCHOBHbBIC 3aKOHOMEPHOCTH B CTPOEHHM BEreTaTUBHBIX OpraHoB. M3yuutbh Mopdoioruto,
aHaTOMUIO U (PU3HOJIOTHIO KOpHS. HayuuThCsl IpUMEHSTh TEOPETUYECKUE 3HAHUS HA ITPAKTHKE.
3. Te3ucel JeKINHU:
Mopdonorus, anaTomMust U GU3HOIOTHS KOPHS.
Tunsl KOPHEBBIX CUCTEM.
Tunel kopHEH
Bunonsmenenue KopHen.
KOPEHD — 310 OCceBOll BereratuBHbIN opraH pacteHus. KopHHM 3aKkperuisitoT pacTeHus: B MOYBE,
o0ecreynBalOT BCAaChIBAaHUE U TIOCTYIJIGHHWE B pacTeHUE BOABI M MUHEPAIbHBIX BEILECTB,
HEOOXOJUMBIX JUIsl OCYIIECTBICHHMS HOPMAJbHOM MKU3HEAESITENbHOCTH opraHuzMa. B ux kierkax
MPOUCXOJIUT CUHTE3 Pa3HOOOpa3HBIX U JKU3HEHHO BaKHBIX coeluHeHHH. Kpome Toro, kopeHb MOXeT
CIIy’)KMTh XPAaHWIMILEM 3allacHbIX BEIIECTB, MCIOJIb3YEMBIX PACTEHHEM B OIPEIECICHHbIE MEPHUOIbI
BEreTallud. B HEKOTOpBIX cilydasx Ha KOPHAX 3aKJIA[bIBAIOTCS IPHUJIATOYHBIE TOYKH, U3 KOTOPBIX
pa3BUBAIOTCS] HOBbIE HaJI3€MHBbIE ITOOETH.

Kopenp nmeer nuianHapuyeckyto (GopMy, K BEpXYIIKe BBITSHYT Ha KOHYC; HA KOPHE HET JIUCTHEB U
reHepaTUBHBIX opraHoB. [Ipu mpopacTaHuM ceMEeHH KOpEeHb IEpPBBIM MOSIBISIETCA 3a MpeesiaMu
KOXYpBI M pacTeT BepXylkoil. Ha KOHUYMKE KOpHSI KJIETKM MHTEHCHUBHO JAEIUTCS. BbIlie 3T0il 30HBI
KJIETKA TOYTH MPEKpallalT JelneHue, u Onaronaps Oosiee JAJIUTENBHOMY POCTY IO CPaBHEHHUIO C
KJIETKaMM TEepBOW 30HBI OHU CHJIBHO BBITATMBAIOTCA U BaKyOJM3UPYIOTCS (30HA PaACTSKEHHS).
3aKOHUYMBIINE POCT KJIETKH BCTYMawT B (asy auddepeHuunanum, B pe3yibrare yero GopmMupyrorcs
IIOCTOSIHHBIE TKaHU OpraHM3Ma. YUYacTOK KODPHS, CIEAYIOIMH 3a 30HOW pacTSDKEHHUS, ITOYYHII
Ha3zBaHMe 30HBI TuddepeHnanuu KieTok. Ha yyacTke KOpHs BbIllI€ YKa3aHHOW 30HBI NMEpBUYHAsS
muddepeHraus TKaHU yXKe 3aKOHYMIIaCh. JTa 30Ha KOPHEBBIX BOJIOCKOB, WJIM 30HA BCACBhIBaHUS.
KopHeBble BOJIOCKH SBISAIOTCS BBIPOCTAMH TOHCTOCTEHHBIX KIIETOK HapyXKHOro cios. B 3oHe
mudQepeHIHaui 3TH BBIPOCTHI TOJBKO €I11€ HAaYWHAIOT 00pa30BBIBATHCS U 3aTE€M BBITATHBAIOTCS 10
0,5-1,0 cM. 30Ha KOPHEBBIX BOJIOCKOB y Pa3HBIX paCTEHUI MMeeT HEOIMHAKOBYIO MPOTSKEHHOCTH HO B
cpenHeM paBHa 2 — 3 cM. KopHEBbIE BOJIOCKM yBEJIMYMBAIOT BCACHIBAIOLIYIO TOBEPXHOCTh KOPHEN BO

Awnh e
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MHOrO pa3. OHM IJIOTHO MPWJIMNAIOT K MMOYBEHHBIM YacCTHIAM, T.K. HA MX MOBEPXHOCTH 0Opa3yercs
ciu3uCThIi cnoil. Kopenb mornomaer w3 mo4yBbl BOAY, MUHEpaibHble U HEKOTOPHIE, CPABHUTEIBHO
HU3KOMOJIKYJISIDHBIE, OpraHMYecKue coeAuHeHus. [loriomieHue BeLIECTB W3 BHEIIHEW cCpeabl
n30uparensHo. JKHUBOI OpraHu3M ycBauBaeT COSAMHEHHE, KOTOPhIe HEOOXOAUMBI JJIsl OCYILIECTBIICHUS
€ro HOPMaJIbHOM kM3HeneaTeabHoCcTU. KileTkM KOpHS, KpOME TOT0, BBIIEISIOT BO BHEIIHIOK Cpeay
BeulectBa. Koropble mpeBpamaloT  TPYIHOAOCTYIIHBIE [UIsl MOTJIOIIEHUS pPAaCTEHHUEM COJNU B
nerkoycBoembie hopmel (Harpumep, Caz (PO4)2).

4, UIIOCTPATUBHBIN  MaTepHaJl. HOYTOYK, MyJIbTUMEAUHHBIA TPOSKTOP, YKPaH.
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6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBSA3M):

1. Kakue opranbl Ha3bpIBalOT BETETATHBHBIMU, a KAaKUE — PEIPOTYKTHUBHBIMH ?

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 cTpoeHne n QyHKIMH Kaxaoi u3 HUX? UTo mpencrasiser
c000if KOPHEBOI BOIOCOK?
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JEKIUSA Ne5

1. Tema: BereratuBHbIE OpraHbl: cTe0eIb, TOOET.
2. Heab: M3yuuth CTpOEHHE NPOPOCTKOB OJHOJMOJBHBIX U JABYIOJbHBIX PAacCTEHUH, MOOErOBYIO
CHCTEMY, OCHOBHBIC 3aKOHOMEPHOCTH B CTPOCHHH BETETaTUBHBIX OpraHoB. M3yuuts Mopdoioruto,
aHATOMMIO U (PU3UOJIOTrHI0 cTebss1. HayunThbes NpUMEHATh TEOPETUUECKUE 3HAHUS HA IPAKTUKE.
3. Te3ucnl JeKUNHU:

1. Mopdomnorus, anatoMust U PU3NOIOTHS CTEOIIA.

2. TlobGeroBas cucrema.

3. Twumsl ctpoenus creds.

4. Bunousmenenue noderos

Cmebenb — 5T0 oceBas uacTb MnodOera. OH BBINOJHAETCA ONOPHYIO (QYHKLUHUIO U

obecrieunBarOT HanboJiee OIATONPHUSATHOE PACIIONIOKEHUE K UCTOYHUKY CBETa (POTOCHHTE3UPYIOIIMX
OpPraHOB — JIUCThEB; HA HEM PpAaCIOJararoTcsl NOYKU W pa3BUBAIOLIMECS M3 HUX MOOETH BETBIICHUS.
Yepes crebenb OCYILECTBIISAETCS CBsSI3b MEXKIY OpraHaMHU BO3JAYIIHOTO U MOYBEHHOI'O IHUTAHUS; IO
MPOBOSIIMM TKAaHAM CTEONS K KOPHSM IMOCTYMAalOT MPOAYKTHI (OTOCHHTE3a, a OT KOPHEW K
Ha/I36MHBIM 4YacTsIM pacTeHHs] 00ecreyrBaeTcsi MPUTOK BOJbl U PACTBOPEHHBIX B HEM IHUTATEIbHBIX
BEIIECTB, IOTJIOMICHHBIX W3 IIOYBHI, W BEIIECTB, CHHTE3MPYEMBIX B KOpHsX. Ctebenpb sBIseTCS
XpaHWJIHUILEM 3aracHbIX BeuiecTB. Ha HeM MoryT oOpa3oBbIBaThCS MPUIATOYHBIE KOPHH, YTO BaXKHO
[IPU BEr€TaTHBHOM PAa3MHOKEHHH PACTCHUN OOETaMH.

Crebenb MOXET OBITh OKPYIVIBIM, TPEXI'PAaHHBIM, YEThIPEXI'PAaHHBIM, MHOTOIPAaHHBIM,
KpputaTtbiM # T.4. Crebau OBIBAlOT TIIAAKUMH, PEOPUCTBIMH, OMYIICHHBIMH IPOCTHIMH MU
KEJIC3UCTBIMHU BOJIOCKAMH MJIM TEMHU M JPYTUMH OJHOBpeMEHHO. Bce yka3aHHbIE MpU3HAKH cTeOIs
9acTO SIBJISIFOTCSI MOCTOSIHHBIMHE TSI JAHHOTO BUJIA PACTEHHUSL.

B nnuny crebenp pacter Onaronaps IENEHHIO U POCTY KIETOK IMEPBHUYHOW MEpUCTEMBI
(BepxylIe4YHOM M BCTaBOYHOW). IHTEHCHMBHOCTh poCTa pa3inyHa y pa3HbIX pacTeHui. Hambomnbimit
npupocT 3a cyTkH (Ha 50-90 cm) oGHapyskeH y crebnss 6amOyka. HeoanHakoBa npoJoKUTEIEHOCT
KU3HU crebnei. OHa ucuucisercss 2-3 HenensiIMH y HEKOTOpPhIX 3(eMepoB M COTHSIMH M Jaxe
ThICAYaMHU JIET Yy IPEBECHBIX PACTEHUH.

4. UnalocTpaTMBHBIA MaTepHaJl. HOyTOYK, MyJIbTUMEANMHBIN MPOEKTOP, SKPaH.

5. JIuteparypa:

OcHoBHas:

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okynsik / b. K. Maxaros [k.0.]. - ; OKM®A opnict. Kenec

MYIIENEpiHiH MenriMiMeH OekiT. 6acnara ychlHFaH. - AaMartsl : OBepo, 2014. - 424 Ger. c.

4. boranuka: okynsIK / b. K. MaxaroB [x. 0.]. - lIemvkenT :b. x., 2013. - 424 Get

5. Aiinap6aesa, JI. K. Pactutenshble pecypcsl Kazaxcrana v uX palmoHaibHOE UCIOIb30BaHUE:!
yaeOHoe mocodue. - 2-¢ u3f. - Kaparanna: AKHYP, 2019. - 194 c.

JlomoabHUTEILHAS:

1. AnuprikuHa, A. M. botanuka: pyKOBOACTBO 110 YY€OHOH MPaKTHKE. - 2-€ U3, UCTP. H JO1I. ; Pek.
VYuebHo-meronuy. 00be. o Mea. hapmail. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c. : u.
2. boranuka. PyKkoBOJCTBO K MPaKTUYECKUM 3aHATHIM: yaeOHOe mocobue /mox pexn. E. U.
bapaGanosa. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OnpenenuTenb COCYIUCTHIX pacTeHni basHayIbcKOoro HaIMOHAIBHOTO Mapka [ Tekcr] :
pyxoBoactBo / A. H. KynpusiHos [u ap.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-so CO PAH,
2013. - 216 c. : m.
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JIEKTPOHHBIE pecypchl:

1.3aitunkoBa, C. I'. boranuka [ 371eKTpOHHBIN pecypc]:0KyJIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143MO). - M. : IDOTAP - Menaua, 2017. - 35. onrt. auck (CD-ROM).
2.boranuka: pyKOBOACTBO K MIPAKTHUECKUM 3aHIATUIM [ DIEKTPOHHBIN pecypc] : yuebHoe nocodue /
non pex. E. W. bapabanosa. - DnexTpoH. TekcToBbie AaH. ( 48.8MO0). - M. : IDOTAP - Menua, 2017. -
a1 onT. guck (CD-ROM).

3.3aitunkoBa, C. I'. boranuka [DneKTpoHHBIN pecypc]: OKyIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TeKcToBbIC naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.
4.boranuka.Mmankynosa C.K., [[lanabaes K.W., AmanbxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoa K.K., Toxcan6aeBaXX.C., Kagumraesa K. A. boranuka:
OkynbIK - Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KoHTpoJibHbIe BONIPOCHI (00paTHO¥ CBA3M):

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

2. Yrto Takoe KOpeHb, KAKOBBI €r0 (PYHKITHH?

3. Uto Takoe kopHeBas cucreMa? Kakue OBIBAlOT THITBI KOPHEBBIX CHCTEM I10 MPOUCXOKICHHUIO U TI0
dhopme?

4. N3 xakux 30H cOCTOUT KopeHb? KakoBbl cTpoeHne n QyHKIMH Kaxaoi u3 HUX? UTo nmpencrasiser
co0o0l KOpHEBOI BOJIOCOK?

5. IlepBu4HOE aHATOMHYECKOE CTPOCHUE CTEOIIS.

JIEKIIUSA Ne6
1. Tema: Mopodomnoro-aHaToMHIecKOe CTPOSHHE JICTA
2. Heap: M3yuutp mopdororuro u ¢(usnonoruto nucra. HaydyuTbcs TPUMEHSTH TEOPETHUECKUE
3HaHUs HA IPAKTHUKE.
3. Te3ucnbl JeKUMU:

1. Amnaromus u MOpQOJIOTrHs JHCTA.
2. Bepxnue, cpeqHue, HIDKHUE JIHCTHS.
3. CnoxHbI€ U IPOCTHIE JIUCThSL.
4. BuaousmMeHEeHHeE JHCTA.
Jluer — 310  OOkOBOe oOpazoBaHue Ha crebie. OH BbIMONHAET (YHKIMU (OTOCHHTE3A,
TpaHCIHUpPALMHU U ra3000MeHa.
OcCHOBHBIE YacTH JHMCTAa — JIMCTOBas IUIACTHMHKA, 4YEpeIlOK, NPWJIUCTHUKA U OCHOBaHHE.

OcHOBaHMEM JIUCT MPUKpEIUISeTCs] K cTe0ii0. DTO 4YacTh JUCTA Y Pa3HbIX PACTEHHHM MOXET ObITh
pa3BuUTa HEOAMHAKOBO. MHOrIa OCHOBaHME 3HAUUTENILHO pa3pacTaercss U oOpaszyeTcs Biarajiuiie.
Brnaranuiie npuKpbIBaeT U 3aIIMIIACT Ma3yIIHYIO TIOYKY U YYacTOK CTe0JIsI B OCHOBAHUN MEKI0Y 3N,
YTO OCOOCHHO B@)XHO BO BpeMs €ro BCTaBOYHOro pocrta. Yepemok oOecrneunBaeT Hauboiee
ONarompusATHOE PACTOJIOKECHWE TUTACTUHKH TI0 OTHOIIEHHIO K  COJNHEYHBIM JIydaM, a TaKxke
CIOCOOCTBYET OcCialJIeHHI0 YIapoB MO JUCTY Kamenb JOX[IA, Tpana u T.4. Paznmumunyto QyHKImio
MOTYT BBITIOJIHATH MPWIMNCTHUKU. B MOYKe OHM 3aIMINAIOT IUIACTUHKY TOTO K€ JincTa (Jiuma, oepesa)
WIN BECh 3a4aTOYHBIN MOOET B LIeIoM (KJIeBep, COUeBUYHUK, pukyc). Ha B3pociom nmobere BO3MOKHO
UX 3HAYMTEIIFHOE pa3pacTaHWe, W OHM TNPHUHUMAIOT Ha ce0sl IENWKOM WM YaCTHYHO (QYHKIUU
IUTACTUHKHU. B HEKOTOPBIX CllyyasX MPUIMCTHUKH MPEBPAIIAIOTCS B KOJIOUYKHU U 3alUINAIOT pACTEHUE
OT TTOEJIaH¥sI )KHBOTHBIMH. J|Ba MPMIIMCTHUKA OJHOTO JINCTA TIPU CPACTAHUU JPYT C JPYTOM 00paszyroT
pactpy0 — nosyto TpyOKy BOKpYT cTeOIs.

dopma JUCTbEB. 3eJeHbIC JTUCThS Pa3HOOOpa3HBI O GopMe. ITO pasHOOOpa3ue OINpeACISIeTCs
TEM, YTO OTAEJbHBIE YACTH JHCTAa HEOJUHAKOBO PA3BUTHI HE TOJBKO Y Pa3HbIX PACTEHHI, HO AaXe Yy
OJTHOTO M TOTO K€ BUA. JINCThS C YepemKOM Ha3bIBAIOT YePEITKOBBIMU. BO3MOKHO OTCYTCTBHE Y HUX
Yepelka, 1 TOT/1a UX Ha3bIBAlOT CUITUYMMHU.
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JIuct Ha3bIBAIOT MIPOCTHIM, €CJIM UMEETCS OJIHA TUIACTUHKA, U CJIOKHBIM, €CJIM Ha YEPEIIKE UMEETCA
HECKOJIbKO IIJIACTUHOK, Ha3bIBa€MBIX B JAHHOM CJIy4yae JHCTOYKaMH. JIMCTOUKHU CIOXKHOTO JIMCTa
HUMEIOT 0COOBIE COWJIEHEHHS C OOIIMM YEpPEHIKOM M HEPEIKO OMaJaroT MOOAWHOYKE. Yale CIoXKHbIe
UMEIOT JIBa-TpU M 00Jjblle JUCTOYKOB. OHU MOTYT OBITh TPOHYATOCIOKHBIMH (KJ€Bep, KUCIIHUIA),
NaJIbYaToO-CIOKHBIME  (JIFONIMH, KallTaH), CJIOXHBIMHU HETMapHONEPUCTHIMH (psSOMHA, IIHUIIOBHUK),
CIIO)KHBIMU TAPHOMNEPUCTHIMU (4MHA, TOPOX). CHOXKHBIA JTUCT MOXET OBITh M OJHOJIMCTOYKOBBIM.
Torna oH oTIMyaeTcst OT MPOCTOTO JIMCTA HATUYHEM 0COO0TO COUJICHEHHUSI MEXKIY TJIaBHBIM YEPEIIKOM
U YEPEIIKOM JIHCTOYKA.

Baxuple npu3Haku B MOP(HOJIOTHUECKON XapaKTepUCTHKE JHcTa — (opMa OuepTaHus IUIACTUHKY,
ee Kpasi, OCHOBaHUsl, BEPXYILKH, CTENICHb PACUJICHEHHS TUNIACTUHKYU M XapaKTep KUIKOBaHUS.

Jlucropacnosnoxenne. MecTo TpHUKpEIUICHUS JIMCTa Ha CTeOJie HE CiIy4yallHO, a BIIOJHE
3aKOHOMEPHO, U OIpEAENSeTCS OHO YK€ Ha KOHYyCe HapacTaHus mobera. 3ajlo)KeHHE JIMCThEB Ha
BepXyIIKe modera kak OOKOBBIX 00pa30BaHUI UAET B BOCXosaiieM HarpasieHuu. OT y3ia Ha crebie
MOJKET OTXOJUTh OJUH JIUCT, Ba U Ooiblie. [1o 3TOMy COOTBETCTBEHHO pa3IMyarOT odepeaHoe (Hiu
CIUPAJIbHOE), CYIPOTUBHOE U MYTOBYATOE JIMCTOPACIIOIOKEHUE.

BHyTpeHHee cTpoeHue JMCTOBOHM NUIAaCTHHKM. [lnacTuHKa JMcra CBEpXy U CHU3Y
MOKPBITA KOXUIIBI, UM 3MHAEpMUCOM. Hapy>KHble CTEHKH KIETKH KOXKHUIbI, OCOOEHHO C BepXHeu
CTOPOHBI JIUCTa, B OOJIbIIEH MM MEHbLIEH Mepe YTOJNIIEHbl W MPONHUTAHbI >KUPOIOJA0OHBIMU
BEIIECTBAMH — KYTHHOM U BOCKOM, KOTOPBIE, BHICTYIIasl Ha TOBEPXHOCTHU KJIETOK, 00pa3yloT KyTHKYIY.
Bce 3T0 mpuBOIUT K COKPAILIEHHUIO TIOTEPU BOABI C MMOBEPXHOCTH JIUCTA. 3aIIUTHAS (DYHKIUS KOKHIIBI
YCHUJIMBAETCS B pe3yJIbTaTe Pa3BUTHUS HA HEH BOJIOCKOB.

Ha mopdonornyeckn BepxHeil cTOpOHE JIMCTa 1O/ KOXKHIIEH HaXOIATCS TOHKOCTEHHBIE KIETKH C

XJIOpoIutacTaMu. B 3TUX KIleTKax OCYIIECTBISIETCS Mpolecc (POTOCHHTE3a — CHHTE3 OPraHu4ecKoro
BELIECTBA W3 YIJEKUCIOro ra3a W BOJABl IPU YYaCTMM  COJHEYHOM HHEpruM U Xjopoduiuia.
X70pohuiaa HOIVIOMAET COJIHEYHYIO JHEPruio. YTJIEKHCHBIH Tra3 TOCTYNaeT B JIUCThS M3
OKpY’KaloIlIero MX BO3JlyXa 4Yepe3 YCTbUYHBbIEC IIETH B KOXHUIE, a TaKXKe HEPEeIKO M Yepe3 BCHO
MIOBEPXHOCTH IIJIACTUHKH, HO B TOpa3Zi0 MEHBIINX KOJIMYECTBaX. Boay U3 MOYBEI NOTIIOMAIOT KOPHU, U
10 MPOBOJISAIINM TKAHSIM OHA MOCTYIAET K XJIOPOPUIIIOHOCHBIM KJIETKaM JIMCTA.
Mex 1y coOOCTBEHHO (POTOCHHTE3UPYIOIEH TKaHbto, 0 (POpME U PaCHOI0KEHUIO KIETOK MOTyYUBILIEH
Ha3BaHWe MaJWCagHON, WA CTOJOYATOM, W HIDKHEH KOXHIEH IJHMcTa HaxoIaTcs PBIXJIO
PacroJIOKEHHBIE KIIETKH, TOXKE COAEp KAllE 3€JICHbIE IUIACTUABI, HO B MEHBIIEM KOJIMYECTBE. DTO
KJIeTKU ry04aTtoi Tkanu. C MOBEPXHOCTH 3TUX KJIETOK MPOUCXOAUT UCIIAPEHHE BOJbI B MEKKIIETHUKH,
a 3aTeM HaKaIUTUBAIOIIMICS Map BBIXOAUT HApY)Ky 4epe3 yCTPUUHBIE LIeTU B KoXkHIle JucTta. OObIYHO
yCThbUIIAMHM OBIBA€T MPOHU3aHA KOXKMIA HAa MOPQOJOTMYECKH HUKHEH CTOPOHE IUIACTUHKH, XOTA
BO3MOXKHO OOpa30BaHME YCThUI] M Ha BepxHell cropoHe usucTa. Ecinm pacTeHue HCHBITHIBAET
HEJOCTaTOK B BOJE, TO YCTPUYHBIE KJIETKH CMBIKAIOTCS U 3aKpbIBAIOT Ieidb. CMBIKAHUIO KIJIETOK
IIPEIUIECTBYET IIOHM)KEHHE B HUX Typ TOpHOro JaBieHMs. llpu 3akpeITBIX ycThUIAX Hap
3aJIep’)KUBAETCSl B MEXKKJIETHUKAX, U MPU HACBIIIEHUH MEXKJIETHOrO MPOCTPAHCTBA MAapOM HACTyIaeT
paBHOBecHe MEXAy IBYyMs (azaMH BOJbI — JKHUIKOW B KJIETKaX W MapooOpa3HOil B MEXKIETHUKAX.
[Ipouecc ucnapenus BoAbl Mpekpamiaerca. TakuM o0pa3oMm, TpaHCHHpalusl CKIaJbIBAeTCs U3 ABYX
9TallOB — UCHAPEHHUs BOABI C MOBEPXHOCTU KJIETOK MSIKOTH JINCTA B MEXKJIETHUKH U MOCIEIYIOIIErO
BBIXOJIa TMapa uepe3 IIeib ycThulla. Takas TpaHcIHpanusi Has3blBaeTcsi ycTpuuyHou. HecpaBHeHHO
MEHBUIMM MPOLEHT BOJBI MCMAPSAETCS HENOCPEACTBEHHO C MOBEPXHOCTU JIUCTA YEPE3 KOXKUIYY. DTOT
THUI TPAHCIIUPALMU MOJIYYnJI Ha3BaHUE KYTUKYJsipHOH. CTonOuaTtas u ry0yarasi TKaHH JIMCTa BMECTE
COCTABIISIIOT Me30(DUIUT — CPETUHHYIO TKaHb JIMCTA.

Bo Bcex HampaBieHUSX IJIACTMHKY IPOHU3BIBAIOT JKUJIKUA — OINOpHBIE (MEXaHUYECKHE) W
MPOBOJAIINE TKaHW, COOpaHHbIE B My4YKH. YacTo B LIEHTPE MJIACTUHKMU MPOXOJIUT IJIaBHAS KMJIIKA,
COCTOSIIIIass MHOTIJIa U3 HECKOJbKUX MapAJJIEIIbHO UIYIIUX MMyYKOB; OT HEE OTXOASIT OOKOBBIE JKUJIKH,
narorue Bce 6osiee u 60Jiee TOHKHE OTBETBIICHUSI.
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4. AnocTpaTUBHBIA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.
5. Jlutepatypa:
OcHoBHas:
1.Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.
3.boranuka: okynsik / b. K. Maxaros [k.0.]. - ; OKM®A opxict. Kenec
MYIICNIePiHiH menriMiMeH OekiT. Oacrara YebIHFaH. - Anmatsl | DOBepo, 2014, - 424 Ger. c.
4. boranuka: okynbIK / b. K. MaxatoB [k. 0.]. - [LIsiMkent :b. x., 2013. - 424 Ger
5. Aiinap6aeBa, /[. K. Pactutenbnbie pecypcrsl Kazaxcrana u ux paliioHaIbHOE MCIIOJIb30BAHHME:
yaebHoe rnocobwue. - 2-e u3z. - Kaparanga: AKHYP, 2019. - 194 c.
JlomoJbHUATEIbHAS
1. Anuprnukuna, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOH MPaKTHKE. - 2-€ U3, UCHP. U JOII. ; Pek.
Y4eOHo-mMeTonuy. 00ben. mo Mea. ¢papmail. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 c. : ni.
2. boranuka. PykoBoJCTBO K MPaKkTUYECKUM 3aHATHIM: yueOHoe nmocobue /mon pen. E. U.
bapabanoga. - M. : I'DOTAP - Menua, 2014. - 304 c.
3. Onpenenurens COCYyIUCTHIX pacTeHUN basHaynbCcKOro HaloHanbHOTO napka [Teker] :
pykoBojactBo / A. H. Kynpusinos [u zp.] ; otB. pen. A. JI. D6emns. - HoBocubupck : M3a-so CO PAH,
2013.-216c. : un.
DJIEeKTPOHHBIE pecypchl:
1.3aituukoBa, C. I'. boranuka [ DneKTpoHHBIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie AaH. ( 143M0). - M. : [DOTAP - Menua, 2017. - a11. onrt. nuck (CD-ROM).
2.boranuka: pyKOBOACTBO K MPAKTHYECKUM 3aHIATHUSIM [ DIEKTPOHHBIN pecypc] : yuebHoe ocodue /
nox pen. E. U. bapabanoga. - DnektpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP - Menua, 2017. -
a11. ont. guck (CD-ROM).
3.3aitunkoBa, C. I'. boranuka [DeKTpOoHHBIN pecypc]: OKyJIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnexTpoH. TekcToBblie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 6.
4 boranuka.Umankynosa C.K., llanabaes K.1., Aman6:xosaJl.M. , 2016 LIb Aknurpress /
https://aknurpress.kz/reader/web/1708
5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoa K.K., Tokcan6aeBaXX.C., Kagumraesa K. A. boranuka:
OxynbIK - Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/
6. KouTpoJibHbIe BONIPOCHI (00paTHO¥ CBAA3M):

1.Mopdonorus nucra

2.AHaTOMHS TUCTA

3.2KunkoBanue nucra

4 Bujael mucta

5.Ctpoenue nucra

JIEKLUS Ne7
1. Tema: I'enepaTuBHbBIC OPTaHbl PACTEHUS: LIBETOK, IO, CEMS.
2. Heapb: M3yunth 0COOEHHOCTH CTpPOEHHE LBETKA, (hOpMYJTy IIBETKA M AUArpaMMBbl, BUIBI COLIBETHS,
OTIBUICHHSI, OTTIOATBOPEHUS. YMETh pas3inyaTh BHIBI TUIO/Ia U CEMEHA. YMETh MPUMEHSTh 3HAHUS Ha
MIPAKTHKE.
3. Te3ucnl JeKIHUHU:
1. Crpoenue nperka.
2. ®opmyra u auarpamma IBeTKa.
3. Krnaccudukanuit coneTuii.
4. Omnbuterne. OmmIoA0TBOPEHUE.
5. Krnaccudukanus nio1oB u ceMsH.
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OTtaen MOKpBITOCEMEHHBIE — CaMble BHICOKOOPTaHNW30BAaHHBIE PACTEHUS, TOCIOJACTBYIOIINE B
HACTOAIIEE BpeMs B PACTUTEIBHOM IIOKPOBE 3€MHOrO0, I1apa M HacuuTeiBaromue okoso 300 Teic.
BU0B. boratoe pa3sHooOpas3ue MOKPHITOCEMEHHBIX OOBSICHAET MX BBICOKYIO MPUCIOCOOISIEMOCTh K
pa3sHOOOpa3HbIM YCIOBUSIM CPE/IbL.

[[BeTOK — 3TO HEBETBALIMMICSA MOOEr ¢ OrpaHUYEHHBIM POCTOM, HA KOTOPOM pPa3BHUBAIOTCS
opransl criopoHoieHus. O6pasyromuecs: Copsl IPOPACTAOT 37€Ch K€, HE MOKUJas criopaHrues. B
LIBETKE K€ OCYILECTBIISIETCS U ITOJIOBOM MIPOLIECC — CIUSHUE TaMeET.

VY 1BeTKa pa3iauyarT €ro OCEBYI0 YacTh, LIBETOJOXKE U OOKOBBIC BBIPOCTHI — YAIIEIMCTHUKHU,
BBIIIIE UX — JICTIECTKH, Jajee — THIYMHKUA M IUIOJOJUCTUKH (MM IUIOJOJUCTHK), 00pa3yromue OIuH
(mpu cpacTaHuM) WIM HECKOJbKO IecTUKOB. IIpy Hamuuumu B LBETKE OJHOIO IUIOAOJIMCTHKA
pa3BUBaeTCd M OJMH IECTUK.YalleJUCTUKU  COCTaBJSIOT YalleyKy LIBETKA; JIENECTKH — €ro
BeHYMK.Yameuka 1 BeHYMK 00pa3yloT OKOJOLBETHUK. COBOKYIHOCTh TBIYMHOK B I[BETKE Ha3bIBAIOT
aH/IPOLIEEM; COBOKYITHOCTD IJIOJJOJUCTUKOB — THHENeeM. ThluMHKA COCTOUT U3 THIYMMHOYHOW HUTU U
IBIJIbHUKA, /IBE TOJIOBUHKU KOTOPOTO COEIMHEHBI CBI3HUKOM; IECTUK COCTOUT U3 3aBsA3M, CTOJIOMKA U
pBUIBLIA; B CIy4yae HEJO0Pa3BUTHUS CTOJIOMKA PhUIbIIE HA3bIBAIOT CUASYUM (MaK).

I1n00wt — opras, pa3BUBIININCS U3 LIBETKA U CIYXAIIUN JUIsl 3aIUTHI U paCIIPOCTPAHEHUS CEMSH.
B crenke mioga, KOTOPYIO Ha3bIBalOT OKOJIOIUIOAHUKOM, IPUHATO BBLIEISATH HAPYKHYIO, CPEAUHHYIO
U BHYTPEHHIOIO YacTH. Y OJHMX IUIOJIOB 3TU YaCTH Pa3jIMUMMbl YETKO, HAIPUMED Y IUIOAOB CAUBbL, Y
IPYTUX CTEHKAa IUIOJA IPAKTUYECKH IPEACTABIAETCS OJHOPOMHOW — y IUIONA JewuHbl.yY OIHUX
pacTeHMi TUI0/bI [1OCIIE MOJHOTO CO3PEBAHUS CYyXHUE U OKOJIOIUIOJHUK MX IJIEHYAThIM, KOXKUCTBIN Win
JePEBSHUCTBIM; y JAPYrMX OHM COYHble. BHyTpu oIHMX IUI0Z0B 0Opa3yeTcs MHOIO CeMsH
(MHOrOCEMsIHHBIE IUIOABI Maka, ropoxa, apOy3a); Ipyrue IJIoJbl SBJISIOTCS OJHOCEMSHHBIMM (JIMIIA,
ny0, (PUMHHMK), CyXHe€ MHOIOCEMsIHHbIE IUIOJBI IOCIE CO3PEBaHMUsS BCKPBIBAIOTCA, MOO XapakTep
pacrnpoCTpaHEHUS CEMSIH 3]1€Ch UHOIA.

Cemsl - BBICOKOCIELIMAIM3UPOBAHHBIA OpraH Pa3MHOYKEHUS PAaCTEHHH M PACCENIEHUs HUX II0
3eMHOM mnoBepxHOcTH. OOpa3yercs ceMs H3 CEeMSNOYKU (cemsi3adyarka). Y MOKPBITOCEMEHHBIX
pacteHuil ero ¢opmMHUpoBaHHME HJAET BHYTPU IUIOJIA, K CTEHKE KOTOPOrO OHO HPUKPEIICHO
ceMsHOXKKOM. Ha moBepXHOCTH ceMeHH, BBINIABLIETO U3 U101, UMEETCS pyOUHK, ClIe]] OT CEMSIHOXKKH.

C yueToM 3TUX 0COOEHHOCTEN pa3yindyaroT HECKOJIbKO TUIIOB CEMSIH. YKa)keM Ha HEKOTOpbIE U3
Hux. CeMmsi MMeeT KOXypy, JHAOCHEPM U JABYCEMSJOJbHbIE (MOpPKOBb, MaK, KJEIIEBMHA) WIU
OJTHOCEMs/10JIbHBIE (KOKOCOBasi — MajibMa, JIyK, HpPHC) 3apoiblll. Y CEMEHH €eCThb KOXypa H
JIBYCEMSJI0JIbHBIN ((pacosb, Ay0, MOJCOTHEYHHUK) WA OJHOCEMSOIBHBIN (YacTyxa, poro3) 3apo/IblIil.
B cemenu oOpasyeTcs mpea3apofbllll, COXpaHIEeTCs YHI0CTIEPM, UMEETCsl KOKypa (YMCTAK BECEHHMH,
XOXJIaTKa, JIAHABIII MaNCKUN, MalHUK JKBYJIHMCTHBIN). CeMeHa OYeHb MEJNKHE U COCTOAT U3 KOXKYpPBI
npea3apoplia (MeTpoB KPecT, rpyIllaHKa, JIIo0Ka JBYJIUCTHAs, ATPHIIIHUK). B ceMeHax moj Koxypoi
UMeeTCsl MEepUCIepM, IHAOCHEPM M JABYCEMSAJOJBHBIM (YEepHBIH Iepel) WM OAHOCEMSAO0IbHBIN
(uMOMpB) 3aponblll. Y CEeMEHHU eCTh KOXypa, NMepHCIepM, ABYCEMsIONbHBINA (TBO3AMKa, padie3us)
WJTU OJTHOCEMSIIONIbHBIN (KaHHA) 3apOIbIII.

4. AnocTpaTUBHBIA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.

5. JIureparypa:

OcHoBHasn:

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.
3.boranuka: okynbik / b. K. MaxatoB [%.0.]. - ; OKM®A anict. Kenec

MYIIENIEPiHiH MIenTiMiMeH OeKiT. Oacrara YChIHFaH. - AMartsl . OBepo, 2014. - 424 Ger. c.
4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger

5. Ainap6aesa, /1. K. Pacturensnbie pecypebl Kazaxcrana u ux panuoHanbHOE UCIOIb30BaHUE:
yuebHoe nmocobdue. - 2-e uza. - Kaparanna: AKH¥P, 2019. - 194 c.
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JlonobHUTEIbHAS

1.AHnpimkunaa, A. M. boTanuka: pyKOBOACTBO 10 y4eOHOM MpaKTHKE. - 2-€ U311., UCIP. U J01I. ; Pek.
Y4eOHo-MeTonu4. 00be. mo Mea. ¢papmail. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : n.
2. boranuka. PykoBOJCTBO K MPakTUYECKUM 3aHATHIM: yueOHoe nocobue /mon pen. E. U.
bapabanoga. - M. : TDOTAP - Menua, 2014. - 304 c.

3. OnpegenuTenb COCYAUCTHIX pacTeHnil basiHaynbckoro HauroHabHOTO napka [ Teker] :
pykoBoactBo / A. H. Kynpusinos [u ap.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-s0 CO PAH,
2013.-216c. : un.

DJIeKTPOHHBIE Pecypcehbl:

1.3aitunkoBa, C. I'. boranuka [ 371eKTpOHHBINA pecypc]:0KyJIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143M0). - M. : [DOTAP - Menua, 2017. - a11. ont. nuck (CD-ROM).
2.boranuka: pyKOBOACTBO K MPAKTHUYECKUM 3aHIATUSIM [ DIEKTPOHHBIN pecypc] : yuebHoe nocobdue /
non pex. E. W. bapabanosa. - DnexTpoH. TekcToBbie AaH. ( 48.8MO0). - M. : IDOTAP - Menua, 2017. -
1. ont. guck (CD-ROM).

3.3aitunkoBa, C. I'. botanuka [DneKTpoHHBII pecypc]: oKyIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TeKcToBbIe MaH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.
4.boranuka.mankynosa C.K., [llanabaes K.U., AmanbxoBa/l[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapopa K.K., Toxcan6aeBa)X.C., Kagumraea JK.A. boranuka:
Okyusik - Anmatsl, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KoHTpoJibHbIe BONPOCHI (0OpPaTHOM CBS3M):

1. Otnen nokpsiToceMeHHbIX. [IporpeccuBHbBIE OTINYUS BETETATUBHBIX M T€HEPATUBHBIX OPTaHOB

2. TakCOHOMUYECKHUE TPYIIHI [IBETOYHBIX pacTeHUH. OTIMYUS MEXTy OJHOJOIBHBIX U IBYAOJIbHBIX
pacTeHuHu.

3. [IpuMeHeHrne OCHOBHBIX MTPEACTABUTENEH

4. Tlnox u ero BUIBI

5. CeMeHa U €ro BUOBI

JIEKLIUST Ne8
1. Tema: Husmue pactenus
2. Heapb: M3yuuTh CTpOCHNE U Pa3MHOKEHHUE, OTIMYUTEIBHBIE CTOPOHBI MEKIY BHIAMH BOJOPOCIIEH
u OakTepuH, OCHOBHbIE 3aKOHOMEPHOCTHM B Pa3BUTHHM, NMOMOYb OOyuaromuiaM B 3aKperIeHUu
HABBIKOB O IPAKTHYECKOM HCIOJIb30BaHUH MOTYUEHHBIX 3HAHUM.
3. Te3ucsl JeKINHU:
1. Baxrtepun
2. Otaensl: XKento-3enensle, bypsie u 3eneHble BOJOPOCIH.
3. CrpoeHue KIETOK BEreTaTUBHOTO U IIJIO0BOTO TEJa, CIIOCOOBI pa3MHOKECHHUS.
4. 3HaueHue B MeIMLMHE, B IPUPOJIE U B (hapMallHH.
bakTtepun — camas npeBHsA TpyINna OPraHU3MOB M3 HbIHE cyllecTByroummx Ha 3emie. [lepswie
0aKkTepuM MOSBUINCH, BEPOSATHO, Oojee 3,5 MIIpJ JIeT Ha3al U Ha MPOTSHKEHUU MOYTH MUJUTHApAA JIeT
ObUIM €JUHCTBEHHBIMU >KMBBIMU CYILIECTBaMHM Ha Hamiel miaHere. [lockoiabky 3To ObUIM TEpBBIE
IIPEICTAaBUTENN JKUBOM MNPUPOABI, HUX TEJIO HMENO MPUMHUTUBHOE CTpoeHMe. bakrepunm —
MHOTOUYHCJICHHbIE W pa3HoOoOpa3Hble opraHu3Mbl. Kierka Oaxktepun opera oco0oil IUIOTHOU
000JI0YKOM — KJIETOYHOH CTEHKOH, KOTOpasi BHIMOJHSET 3alUTHYIO0 U OMOPHYI (DYHKIMH, a TaKxkKe
npuaaét OakTepUHM MOCTOSIHHYIO, XapakTepHyto s He€ ¢opmy. Kiierounas creHka OakTtepuu
HarloMUHaeT 000JI0OYKY pacTUTENbHOM KieTkH. OHa MpOHMIIAeMa: yepe3 He€ MUTaTeNbHbIe BEIlecTBa
CBOOOJTHO MPOXOAT B KJIETKY, a MPOJAYKTHl OOMEHa BEIIECTB BRIXO/IAT B OKPYKAIOIIYIO cpeay. HacTto
MOBEPX KJIETOYHON CTEHKH y OakTepuil BbIpabaThIBAETCS JONOIHUTEIbHBIN 3aIIUTHBINA CIOM CIIM3U —
Karicyna. TondmuHa KancyJjbsl MOKET BO MHOTO pa3 IPEBBIIIATH JUAMETP CaMOM KJIETKH, HO MOXKET
ObITb U oueHb HeOombmIOW. Kamcyma — He o0s3aTenbHas 4yacTh KIETKH, OHa oOpasyercss B
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3aBUCUMOCTH OT YCJOBUH, B KOTOpble momajgatoT Oakrepuu. OHa mpenoxpaHseT OaKTEepHUro OT
BBICBIXaHMUS.

Ha noBepXHOCTH HEKOTOPBIX OAKTEepHil UMEIOTCS JJTUHHBIE KI'YTHKH (OJIMH, J[Ba UM MHOTO) WA
KOPOTKHE TOHKHE BOPCUHKH. [lJIMHA )KT'YyTUKOB MOXET BO MHOT'O pa3 MPEBBILIATh Pa3METhI Tela
6akrepun. C TOMOIIBIO KI'YTHKOB U BOPCHHOK OaKTEPHH MEPEABUTAIOTCSL.

Bopopocin  00bequHAIOT  OONBLIYIO TPYNIy HU3LMIMX PACTEHUHM, XapaKTepU3YIOLIUXCS
00s13aTeNIbHBIM HAIMYHEM XJIOpo(duiIa, a TaKKe APYTUX MUTMEHTOB, CIIOCOOHBIX BCIEICTBHE 3TOTO K
(boTOCHHTE3y U )KUBYIIUX IPEUMYILIECTBEHHO B BOJIE. BereratuBHoe Tei0 BOJOPOCIEH MOMKET
UMETh  pPa3NUYHyI0  OpraHu3anuio. Pa3nuuyaroT  HECKOJIBKO  CTymeHed  Mopdosiorndeckoit
muddepeHIMau  TAJUIOMa, OTPAXKAIOLUIMX OCHOBHBIE JTalbl 3BOJIOLMHM  MOpdosornyeckoi
CTpyKTyphbl. IlpocTeiiias opranuzanus y BoJOpOCEH IMpeacTaBieHa aMeOOUHOW CTPYKTYpoi. DTo
OJTHOKJICTOYHbIE OPTaHU3MBbl, JIMIIEHHbIE TBEPAOH KJIETOYHOM 000JI0UYKH U CIIOCOOHBIE NEPEABUTaThCS
Kak ameObl, BBITyCKasi TMCEBIOMOAMH Pa3HOW (HOpMBL. AMEOOHAHYIO CTPYKTYpy HMEIOT HEMHOTHE
BOJIOPOCIIM, HAIpUMEp OTJENbHbIE IMPEICTABUTENN MUPO(MUTOBBIX, 30JOTUCTBIX U KEITO-3€JEHBIX
BOJIOPOCIIEH.

MomnanHasi CTpyKTypa XapakTepHa JUIsl OJJHOKJIETOUYHBIX OPraHU3MOB, HO BCErJa CHAa0KEHHBIX
KTYTUKAMU U MOJIBUXKHBIX B BEreTaTUBHOM cocTosiHuU. Kpome Toro, y Bogopociieit ¢ 6oiee Cia0xKHON
OpraHM3alMel CTPYKTypbl TaJUIOMOB MOHAJHas CTPYKTypa COXpaHSETCS Yy KIETOK, CIyXKallux
ojioBoMy (rameTsl) MM OecrojioMy (300cmophl) pa3MHOXKeHHIo. KokkougHas CTpyKTypa
XapaKTepU3yeTcsl HEMOJABMKHBIMU KJIETKaMH, OJUHOYHBIMM WJIH OOBEIWHEHHBIMU B KOJOHHH.
[TanpMennonaHas CTPYKTypa HpPeACTaBiIsieT cOOO0N COeMHEHHE HECKOJIbKUX HEMOABHKHBIX KIIETOK,
MOTPYKEHHBIX B 0011y10 cinu3b. Hutyarast ctpykrypa oOpa3oBaHa KJIETKaMH, COEIMHEHHBIMHU B HUTH,
IPOCThlE WM pa3BeTBICHHblE. Pa3HOHWMTYATas, WIM TeTepOTpUXalbHas CTPYKTypa sBIISETCS
YCI0)KHEHHOW HUTYATOM CTPYKTYpOW, COCTOSIIEH H3 HUTEH TOPU3OHTAIBHBIX, CTEIIOIIUXCS 10
cyOcTpaTy M OTXOJSIIMX OT HUX BEpPTHKaIbHBIX HUTeH. IlnacTuHuaTas cTpykTypa IpelcTaBiieHa
IUIACTUHYATBIMU TaJIZIOMaMH, OJIHO-, JBY- WJIM MHOTOCIOWHBIMH. [Ipu neneHuH KiIeTOK BO MHOTHMX
HampaBJICHUAX MOTYT BO3HUKATh MapeHXUMAaTH4YeCcKHue cTpyKTyphl. CH(OHaIbHAs, WM HEKIETOUHa,
CTPYKTYypa, XapaKTepU3yeTcsi OTCYTCTBUEM KIIETOYHBIX MEPEropo/IoK B TaUIOME BOJOPOCIU MpHU
HAJIMYUU OOJIBIIOTO YHCIIA SAEP.

Kitetku Boopociieit oeThl KIETOYHON 000I0UKOM, COCTOSIIEH U3 HEJTIOI03bI U MIEKTHHOBBIX
BEIIECTB. Y MHOI'MX BOJOpOCIEH B 00070YKaX MPUCYTCTBYIOT APYTrUe KOMIOHEHTHI, KaK YIJEeKUCIas
W3BECTh, >Kene30 (y KpacHBIX BOAOPOCIHEH), ambruHOBas Kucjotra (Oypble BOJIOPOCIH) U JIp.
Knerounbie 0005104KH BOJIOpOCIEH MOTYT OCIM3HAThCA.  [lmacTus BOJIOpOCIIEN Ha3bIBAIOT
xpomatodopamy, a B MOCJIEIHEE BPEMsI — XJIOPOIJIaCTaMH, KaK y BBICIIUX PAacTECHUI.

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

5. JIureparypa:

OcHoBHas:

Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. 1.Abisheva, M. B. Plant
anatomy and morphology: manual book / M. B. Abisheva, G. B. Kylyshbaeva. - Almaty : "Evero" ,
2017.-156 p

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okyisik / b. K. MaxatoB [%.0.]. - ; OKM®A oxict. Kenec

MYIIENEpiHiH MenriMiMeH OekiT. 6acnara ychlHFaH. - AaMartsl : OBepo, 2014. - 424 Ger. c.

4. boranuka: okynsIK / b. K. MaxaroB [x. 0.]. - lIemvkenT :b. x., 2013. - 424 Get

5. Aiinap6aesa, JI. K. Pactutensnble pecypcsl Kazaxcrana v uX palmoHanbHOE HCIOIb30BaHUE:!
yaeOHoe mocobue. - 2-¢ u3f. - Kaparanna: AKHYP, 2019. - 194 c.

JlomoabHUTEILHAS:

1. AnuprnkuHa, A. M. botanuka: pyKOBOACTBO 110 YY€OHOH MPaKTHKE. - 2-€ U3, UCTP. H JO1I. ; Pek.
VYuebHo-merouy. o0be. Mo Mea. hapmail. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c. : u.
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2. boranuka. PykoBOJICTBO K IPaKTUYECKUM 3aHATHAM: yueOHoe nmocodue /mox pen. E. U.
bapa6anoga. - M. : I[DOTAP - Menua, 2014. - 304 c.

3. OnpenenuTelb COCYIUCTHIX pacTeHuid basiHayibckoro HalmoHaJIbHOTO Mapka [ Tekcr] :
pykoBoactBo / A. H. KynipusinoB [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3a-8o CO PAH,
2013. - 216 c. : mm.

DJIeKTPOHHbIE pecypcChl:

1.3aitunkoBa, C. I'. boranuka [ DneKTpOHHBIN pecypc]:0KyJIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143M0). - M. : ITDOTAP - Meaua, 2017. - a1. onr. auck (CD-ROM).
2.boranuka: pyKOBOACTBO K MIPAKTHYECCKUM 3aHITHIM [ DIEKTPOHHBIN pecypc] : yueOHOoe ocobue /
nox pen. E. U. bapabanoga. - DnekTpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP - Menua, 2017. -
1. ont. muck (CD-ROM).

3.3aitunkoBa, C. I'. botanuka [DneKkTpoHHBII pecypc]: oKynbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe MaH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.
4.boranuka.mankynosa C.K., [llanabaes K.U., AmanbxoBa/l[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoa K.K., Toxcan6aeBaXX.C., Kagumraesa K. A. boranuka:
OkyubIK - Anmartsl, 2020.https://www.elib.kz/ru/search/read _book/808/

6. KoHTpoJibHbIe BONIPOCHI (00paTHO CBSA3M):

1. KakoBbl 0COOEHHOCTH CTPOCHUSI CUHE-3EJIEHBIX BOAOPOCIEH?

2. KakoBbI nX 3HaYCHUE B IPUPOJIE U KUIHH JIFOACH?

3. Ha3Batb OCHOBHBIE OT/EIBI BOAOpOCei. Tun nutanus BOAOPOCei.

4. Yro takoe Tayutom? JIJisi KakuX pacTUTEIBLHBIX OPTaHU3MOB OH XapakTepeH?

5. K kaxoii rpynmne pacTeHHi OTHOCATCS BOJAOPOCIH?

JEKIIUS Ne9
1.Tema: I'pu0bl 1 MMIIAHHUKH
2. lean: M3yunTh CTpOCHUE W Pa3MHOKCHHWE HHU3IIMX W BBICIIMX TPHOOB, JTUINAHHUKOB, OCHOBHBIE
3aKOHOMEPHOCTH UX Pa3BUTHS. 3aKpEMUTh HABBIKU O MPAKTUYECKOM HCIOIb30BAHUU MOYYEHHBIX
3HAHUIA.
3. Te3uchl JeKINH:
1. Husmue u BbICHINE TPUOBI.
2. JInmaiHUKH.
3. CtpoeHue KJIETOK BEreTaTUBHOTO U IUIOIOBOTO TEJa.
4. Cnoco0bl pa3MHOKEHHUSI.
5. 3Hauenune B MeAUIIMHE.

I'puésr — 5310 TrereporpodHBIE OpraHW3MBI, JHIIEHHbIE XJopodmima. DTO  caMblif
MHOTOYMCJIEHHBIA OTIEN HU3IIMX pPacTeHUW, HacuuThiBaromuid okono 100 TeicSY  BUIOB.
BereratuBHoe Teno OONBIIMHCTBA TPUOOB HA3BIBACTCS MUIICIUN U MPEACTABISIET COOOM CHUCTeMY
TOHKHX OeClBEeTHBIX HUTEH, Wiau TUd. [lo cTpoeHnIo Mutienusi, Wiu TPUOHUIIBI, TPUOBI AETATCS Ha JABE
OoJpIlie TPYNIBI: HU3IMIKE W BhicmMe. Husmmue TpuUOB HMEIOT HEKJIETOYHBIH, A
HECENTUPOBAHHBIN, MHOTOSI/IEPHBIA MULIEJIHIA.

Knetounsie 000704KH TPUOOB COCTOSAT W3 IMEJUTFOJIO3BI U psiia APYTUX MOIUCAXapuaoB. Y
OOJBITUHCTBA TPUOOB B 000JI0OUKAX MPUCYTCTBYET TAKKE XUTHH, CXOJTHBINA M0 XUMHUYECKOMY COCTaBY C
XUTHHOM HACEKOMBIX W HE M3BECTHBIM HU JAJS OJHOW JPYroil TPYMIbl PaCTHUTEIBHBIX OPTaHU3MOB.
Baxuelmmmu opraHouaMu TPUOHON KJIETKH SBJISIOTCS SIIPO, MUTOXOHIAPUW H DHJIOTUIA3MAaTHIECKasT
ceTh (cyOMuKpockonuueckoe crpoeHue). [ImacTuabl oTCyTCTBYIOT. BiiecTBamu 3amaca Ciryat KUpBI,
BOJIIOTHH, TJIMKOTEH; KpaxMmaja B KJIETKax He o0pa3yeTcs.
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PasmHuoxenue rpuOoB upe3BbIuaiiHO pazHooOpa3Ho. BereratuBHOE pa3MHOXKEHHUE MTPOUCXOIAUT
OOpBIBKAMHM MHUIIETUS WM PACIaOM TOJICTOM OypoBaToil OOOJIOYKH, HA3BIBAIOT  XJIAMHUIOCHOPHI.
Knerkn ¢ TOHKMMH 000JOYKAMHM, HAYMHAIONIUE  OTWICHATHCS C KOHYMKA TH(BI, Ha3bBIBAIOTCS
apTpoCIoOpaMy  BCTpeYaeTcs TakKe MOYKOBaHME KIETOK (Ipoxku). becrnonoe pa3MHOXeHHE y
rpuOOB OCYIIECTBISETCA MOCPEACTBOM SHAOTEHHBIX MM SK30T'€HHBIX CIIOP.

[TomoBoe pa3MHOXEHHE Yy TPUOOB OCOOEHHO pa3zHOOOpa3HO. Y HUBMIUX TPUOOB (KJIACCHI
XUmpuomuyemsl, OOMUYemsvl U 3uUcoMuyemsl) OHO MOXKET MPOXOAUTH B (OpME  XOJOraMuH,
M30raMHM, TeTEPOraMuu, OOraMuu U 0co0o0il (popMbl MONOBOTO IMpoliecca — 3UroraMuu  (KJIacChl
UMpUOUOMUYEMbl, XOOMUYEMbl U 3UcoMuyemsl) OHO MOXKET IPOXOAUTh B (popMe XoJoramuu, U3
OraMuu, reTeporaMuu, OoraMMu M 0co000i (OpMBI MOJIOBOIO Mpoliecca — 3UroraMmuu (Ha3zpIBaeMon
TaK)Ke TaMEeTaHTHMOTaMuei), HAlOMHUHAIONIEH KOHBIOTAIMIO BOJOPOCIEH. 3Urora IMOYTH BO BCEX
MEPEYUCIICHHBIX CIIy4asiX HEKOTOPOE BPeMsI IIOKOUTCS, a 3aTeM JEIUTCS PeIyKIIMOHHO U IPOPOCTAET.
4. AnocTpaTUBHBINA MaTepual: HOyTOYK, MyJIbTUMEIUITHBIN TPOEKTOP, SKPaH.

5. Jluteparypa:

OcHoBHasn:

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okynsiK / b. K. Maxaros [k.0.]. - ; OKM®A opmict. Kenec

MYIIENIepiHiH menriMiMeH OeKiT. 6acrara ychiHFaH. - AaMartsl . OBepo, 2014. - 424 Ger. c.

4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger

5. Ainap6aesa, /1. K. Pacturensnsie pecypebl Kazaxcrana u ux panyoHanbHOE UCIOIb30BaHUE:
yuebHoe nocobue. - 2-e u3a. - Kaparanga: AKH¥P, 2019. - 194 c.

JlonoJibHUTEeIbHAS:

1.Anupnukusa, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOH MpakTHKE. - 2-€ U3, UCHp. U JOII. ; Pek.
YyebHo-mMeroand. 00be. o me. dhapmail. oopas. By3oB Poccuu. - M. : MUA, 2013. - 136 c. : ui.
2. boranuka. PykoBOJCTBO K MPaKTHYECKUM 3aHATUAM: yuyeOHoe mocodue /mox pen. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.

3. Onpenenurenb COCyAUCTBIX pacTeHNi basHaynbckoro HanroHansHOro napka [Teker] :
pykoBozactBo / A. H. Kymnipusinos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3n-8o CO PAH,
2013.-216c. : um.

DJIeKTPOHHbBIE pecypcehl:

1.3aituukoBa, C. I'. boranuka [QnexkTpoHHbIH pecypc]:0KynbIK / KazakTin. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143M0). - M. : TDOTAP - Meaua, 2017. - a5. onrt. auck (CD-ROM).
2.boTaHnka: pyKOBOJCTBO K MPAKTUUYECKUM 3aHATUAM [ DIIeKTpOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. U. bapabanoga. - DnektpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP - Menua, 2017. -
a1 onT. quck (CD-ROM).

3.3aitunkoBa, C. I'. botanuka [DIeKTpOHHBIN pecypc]: OKyJIbIK / Ka3akTit. aya. M. b. baliranuesa. -
DnexTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 6.

4 boranuka.Umankynosa C.K., llanabaes K.1., Aman6:xosaJl.M. , 2016 [Ib Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoBa K.K., Toxcan6aeBaXX.C., Kagumnraesa JK.A. boranuka:
OkynbIK - Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KontpoJibHbIe BONIPOCHI (00paTHO¥ CBAA3M):

1. B ueM npuHIMNUATBHOE Pa3Indie MEKY HU3IMIMMU U BHICIIUMH PACTEHUSIMH?

2. Kak ycrpoeHno tesno rpuboB?

3. KakoBbI ctocoOBI BEreTaTUBHOTO M OECIIONIOr0 pa3MHOKEHUs TPHOOB?

4. Kakue ¢hopMBbI TIOJIOBOTO Pa3MHOKECHUS UMEIOTCS Y HU3IIMX M BBICITUX TPHOOB?

5. B xakux saepHbIX Qa3ax MpOoXOJUT KU3HEHHbIH ITUKIT HU3IIMX U BBICIIMX TPHOOB?
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JIEKIUS NelO

1. Tema: Bricuiue cnopoBble pacTeHUs. CeMeHHbIE PacTeHHs

2. Heab: M3yuuth CTpoeHHE U pa3MHOXKEHHE, MecTa OOWUTaHUS OTAEN MOXO00pa3HbIX U
IUIayHOOOPA3HBIX, OCHOBHBIE 3aKOHOMEPHOCTH B pa3BUTUU. CHCTEeMaTHKa CEMEHHBIX pacTeHHi7
['onocemenHsbie pacTeHus. 3aKpeNUTh HABBIKU O MPAKTHUYECKOM HCIOJIb30BaHUH MMOTYUYCHHBIX 3HAHUIA.

3. Te3ucnl JeKUNHU:

Otnensl MoxooOpasusie u [TmayHooOpa3Hbie.

Otnensl XBomieoOpasueie u [TamopoTHUKOOOpa3HbIE.

Krnaccudukanus, ctpoeHue, pa3MHOKEHUE.

3HayeHue B pupoe, papMaru, MeTUIIHE.

I'onocemennsie 1 O6010YKOCEMEHHBIE PACTEHHUSL.

Otnen nokpeiToceMeHHbIe. O0IIas XapaKTepUCTUKA.

CTtpoeHure BereTaTUuBHBIX U PEIPOTyKTUBHBIX OPTaHOB.

Jlenenue Ha kiaccel. JIBY10JIbHBIE U OJIHOAOIbHBIC PACTECHUS.

OCHOBBI CHCTEMATHKH [IBETKOBBIX PACTEHUIA.

10 Knaccudukanms, crpoeHue, pa3sMHOKECHHE.

11. CemeiicTBa COCHOBBIX U 3(EAPOBBIX

12. 3nauenue B npupoje, papMalnuu, MeIUIuHE.

Otnen Moxooopazusie (BRYOPHYTA). K stomy otaeny OTHOCAT Hauboiee MpocTo
YCTPOCHHBIE BhICIIEE pacTeHHs. MeHee OpraHW30BaHHbBIE MPEICTABUTEIN MOXOOOpPA3HBIX HE UMEIOT
pacuieHeHHusT Ha cTeOenb W JUCThA, U TENO MX IMPEACTABICHO TANIOMOM, WJIHM clioeBulIeM. boiee
OpPraHM30BAHHBIMU SIBJISIOTCS JHCTOCTeOenbHbIe MXH. KOpHU y Bcex MOX00Opa3HBIX OTCYTCTBYIOT.
BcacsiBanue BOJBI M TpPUKpEIUIEHHE K CyOCTpaTy OCYIIECTBISIOTCS PH30MAAMH — BBIPOCTAMH
snuaepmuca. Haunbonee xapakTepHOW OCOOEHHOCTBIO, OTJIMYANOLIEH MOX000pa3Hble OT JPYIrHUx
BBICIIINX DPACTeHHH, SBISIETCS TpeoOiiajjaHne B IMKIE pa3BUTHA ramerodura (y BCEX OCTAIBHBIX
BBICIIMX PACTECHUI B LIMKJIE pa3BUTHUS Mpeobiagaer cnopodut). Ha rametopure 06pasyroTcs nosioBble
OpTaHbl: aHTEPUJUH C MHOTOYUCIICHHBIMHU JIBY)KIYTUKOBBIMH CIIEPMATO30MJAaMH W apXeroHuid. 13
OIJIOZIOTBOPEHHOH SHMIIEKIETKH pa3BUBAETCs CIOPOGUT, NEPBOHAYAIBHO CKPBITHIH BHYTpU OpIOIIKa
apxeronusi. CiopopuT MOX00OpPa3HBIX JKUBET HE CAMOCTOSITEIBHO, @ TECHO CBSI3aH C TaMeTO(PUTOM,
pa3BUBAsCh HAa HEM, MOJIy4Yas OT reMeTo(puTa MuTaTeIbHbIe BellecTBa. Pa3nensdiorcs Ha TpU Kiacca:
anmoyepomoswvle (Anthocerotopsida,) neuenounuxu (Hepaticopsida) u sucmocmebenvuvie mxu
(Bryopsida, uzu Musci).

Otnen Iliiaynoo0pa3Hblie. [InayHoBHIHBIE MPEJICTABIISIIOT MEJIKOJIUCTHYIO
(MUKpOUIUIbHYIO) JIMHUIO SBOJIIOLUHU IANOPOTHUKOOOpa3HBbIX. DTO THUIIMYHBIE JHMCTOCTEOETbHbIE
pacteHus. Y HuxX Bcerma ectb KOpHH. CTeOmM W KOPHH BETBATCS JUTOXOMHUYECKH. JIMCTBS
IUTAyHOBUAHBIX TPOCTBIE, MEJIKHE, TECHO pacIoyiokeHHble Ha crebne. [lnayHoBuaHBIE — OfHA M3
HanOollee PEBHUX BETBEH MamopOoTHUKOOOpa3HBIX. VIcKomaemble OCTaTKM WX W3BECTHBI HAYMHAS C
cunypa. HauOonpmero passutus IlnmayHOBUIHBIE JOCTUIVIM B KAaMEHHOYTOJIBHOM HEpUOJE
naneo3oickoil 3pbl. CoBpeMEHHbIE MpEACTaBUTENN Kilacca — TPAaBSIHUCTbIE pacTeHus (IJIayHBI,
censruHesbl). Crnopoduiiel MIayHOBUIHBIX MOTYT HE OTJIMYATHCS OT BETETATUBHBIX JINCTHEB HIIU
UMETh MHYIO BEIIMYMHY W OKpacKy. CIOpaHTHH pacIioyiaraloTcsi MOOJAMHOYKE HA BEPXHEW CTOpPOHE
CIOPO(UIIIIOB WIIHA Ha OCH.

Krnacc mimayHOBHIHBIX pa3feisioT Ha 6 MOPSIKOB, M3 KOTOPBIX TPHU TOPSIKA TPEACTABICHBI
BbIMEPIIUMH (hOpMaMH, M3BECTHBIMH JIMIIb B HCKOMAEMOM COCTOSIHUU: HPOMONEenudo0eHOposbie
(Protolepidodendrales), J1enU000eHOposbie (Lepidodendrales) u JIeNUO0CeepPMOBble
(Lepidospermales),a Tpu npyrux TOpsaKa BKIIOYAIOT COBPEMEHHBIE TPAaBSHUCTBIE (OPMBI
TUTAYHOBUIHBIX: TUIAYHOBBIE, CETATHHEIUIOBBIC M MOy IITHUKOBEIE.

©CoNoUA~WNE
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Otaen nanoporankoodpasusie (PTERIDOPHYTA). ¥V manopoTHHKOOOpa3HbIX, KaK U 'y
MOCJEYIOIUX OTIENOB BBICHIMX PACTEHUH TOJOCEMEHHHBIX U IOKPBITOCEMEHHBIX, B OTIMYUE OT
MOXOOOpa3HBIX, B IMKJIEC pa3BUTUS MpeodnamaeT crnopoput — Oecrmoiioe  MOKOJICHUE.
ITanopoTHHKOOOpa3Hble — OOBIYHO HEOOJBIINE TPABIHUCTBIE PACTEHUs, HO CPEAM HUX €CThb U Oosee
KpyIHbIE ¥ JaXe JpeBOBUAHBIE (OpPMBI, BcTpewaromuecss B Tpomnukax. CropoduTs
NarOpPOTHUKOOOPa3HbIX — JIMCTOCTEOEIbHBIE PACTEHUS, YaCTO OYEHb CIIOKHOro pacuwieHeHus. OHu
BCerJa HMMEIOT KOpHH. BoO BHYTPEHHEM CTPOCHHMH XapakTepHO HAIWYHE XOPOILIO pPa3BUTON
IIPOBOJIAIIEH CUCTEMBI (B BHJIE CTEJIbI Pa3HOOOPA3HOIO CTPOEHHSI — OT HPUMUTHBHOM MPOTOCTENBI 10
CIIO)KHOM, COBEpILIEHHOM sycrensl). [IpoBonsimiue mydykd COCTOAT M3 KCHIEMBI, IIPEICTaBICHHON
OOBIYHO TpaxenuJaMH, y OTAENbHbBIX (POPM UMEIOTCA cocyabl Tpaxeu. dPao3mMa COCTOUT U3 CUTOBUIHBIX
TpyOOK C CHTOBHJHBIMU IIJIACTUHKAMH Ha TMPOJOJIGHBIX W IOMEPEYHBIX CTEHKax. Y OOJBIIMHCTBA
IpeJCTaBUTENIeH UMEIOTCS IEPULIMKII U SHA0EepMa, OTIPAaHUYMBAIOIIAs TyYOK OT KOPBI.

'amMeTo(UT ManopoTHUKOOOPa3HBIX PAa3BHT 3HAUMTENbHO ciabee cnopodura. OH mpencTaBiIeH
TAJJIOMOM, WJIM CJIOEBHUILEM, U Ha3bIBAETCSI 3apOCTKOM. 3apOCTOK MMEET HE3HAYMTEIbHbIE pPa3Mephbl
(/10 HECKOJIBKUX CAHTUMETPOB) U HE/I0JITOBEYEH, )KUBET Y OOJIBIIMHCTBA MAIOPOTHUKOOOPA3HBIX BCETO
HECKOJIbKO Heeb. OOBIYHO 3apOCTOK TUIACTHHYATHIN, PeKe HUTEBUIHBINA, Y HEKOTOPHIX TUIAYHOB OH
UMeeT paJualbHOCUMMETpU4HOe cTpoeHue. Kak npaBuio, 3apocTKu aBTOTPOQHBIE, 3elieHble
pacTeHusi, HO y psiJia IJIAYyHOB, Y)KOBHUKOBBIX ITAallOPOTHUKOB 3apOCTKH OECIIBETHHI U Pa3BHBAIOTCS B
3eMJie, BCTYMAIOT B COXKUTEIBCTBO C IprOOM, murtasick rereporpodHo. Otaen Xsomeodpasusbie (
Equisetales ). Otnen xBolIeBUAHBIC MOAPA3NCIAIOT Ha 3 KIACCA: cUeHUEGble, KAUHOIUCMOBbIE,
xeoweagvle. IIpencTaBuTen NepBhIX ABYX KJIACCOB YXKE BHIMEPIIH.

Paccmotpum crpoeHue xBolel Ha mpumepe xBomia mnojeBoro (E. arvense), KOTOpblil HIMPOKO
pacrpocTpaHeH Ha I0JISAX, JIyraX, HepeKo B KaueCTBE COPHOI'0 pacTeHus. B 3emiie pa3BuBaroTcs ero
JUTMHHBIE BETBUCTHIE KOPHEBUINA, OT Y3JOB KOTOPBIX OTXOIST INPHUAATOYHBIE KOPHH, a BBEPX —
Ha/j3eMHble noberu. Hanzemusle moberu xBola mojieBoro AByX TUNOB. OHU U3 HUX BETETATUBHBIE,
3eJieHble, MyTOBYATO Pa3BETBJICHHbIE, JleTHHE. OHU K oceHU oTMHpatoT. Jlpyrue moderu OypoBatsie,
npsiMble, HEBETBSILMECs, pa3BUBAIOTCS paHO BecHOM. Ha Bepxyiike BeceHHero modera obpasyercs
CIIOPOHOCHBIN KO0JIOCOK. Ilocne crnopoHOIeHNs] BECEHHUE MOOETH OTMUPAIOT. Y HEKOTOPBIX APYIHX
BUJIOB XBOIIIa BCE HAJ3E€MHbIE TOOETH OJTHOTUITHOT'O CTPOEHHUS.

Crebnu xBola peOpUCThIE U PACWICHEHBI HA MPABWIHHO UYEPEAYIOMUECS Y3IJIbI U MEXI0Y3JIHs.
Mexaoy3nus ToJble B CEepeAuHe, Y37bl 3alO0JHEHbl NapeHXMMHOW TkaHbio. Jluctes Oypble,
YelryeBUIHbIE, JIIIEHHbIE XJopodmina. OHU cpacTaloTcs MEXAy co00i U 00pa3yrT HECKOJIbKO
B3/lyTyl0 MYTOBKY, NMPHUKPEIUICHHYI0 OCHOBAaHMEM K y3iy cTebins. Ha Bepxylike MyTOBKH 3aMETHBI
3yO116I — CBOOO/IHBIE YYACTKH JHUCThEB. BeneacTBue peqyKiuu JUCTheB (POTOCUHTE3 OCYLIECTBIISETCS
crebJieM, B KOTOPOM Pa3BHBAETCS] ACCUMMIIALIMOHHAS TKaHb.

[IpakTryeckoe 3HaueHHE XBOUIEH HEBENMKO. HeKoTopble BHIBI MCIIONB3YIOTCS KaKk KOPMOBBIC
pacrenusi. Hanpumep, E.heleocharis - oguu n3 ocHOBHBIX JeTHHX KOpMOB OoHAATphl. Cpeny XBomen
M3BECTHBI SIIOBUTHIC BUIBL: x6ow Oonromuswiil (E.palustre), xeows npupeunoiii ( E. fluv -iatile) u mp.
Xeow nonesoui (E. arvense ) mMeer JIEKapCTBEHHOE 3HAYEHHUE, €r0 MCIOJB3YIOT B KayecTBE
KPOBOOCTAHABJIMBAIOIIET0O K MOYETOHHOTO cpeAcTBa. Ha monsx XBoml MoneBod — TPYIHO
MCKOPEHUMBII COPHSIK.

CeMeHHBIE pacTeHHUs, B OTJIMYHME OT CHOPOBBIX (MOXOOOpPa3HBIX U MANOPOTHUKOOOPA3HbBIX),
pasMHOXKAIOTCA CeMEHaMH, a He criopaMu. CeMs pa3BUBAETCsl IMOCIE OIIOAOTBOPEHHS U3 CEMSIOUKH,
WM ceMs3aydaTKa.

CeMmeHHbIE  pacTeHUsT  NpPEACTaBICHbl  JBYMs  OTAEJIaMH:  TOJOCEMEHHblE U
MOKpHITOCEMeHHBbIe. Kak W Bce CeMEHHBIE pacTEeHUs, TOJOCEMEHHBIC SBISIFOTCS Pa3HOCTIOPOBBIMHU.
MHuKpocrnopsl y HUX 00pa3yloTcss B MUKPOCIIOPAHTHSIX, @ METaclopbl B METacIOPaHTUAX (HYLeJUTycax
cems3a4aTkoB). MUKpO- W MeraclmopaHTMM pacrojaralorcs Ha MHKpPO- U Meracrnopoduiiax,
UMEIOIINX Pa3JIMYHbI BHEIIHUN BHJ M CTpPOCHHE. XapaKTepHOH OCOOEHHOCTHIO T'OJOCEMEHHBIX
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ABNISICTCA HANMYME Y HUX HE3AIIMIICHHBIX CEeMs3a4aTKOB, Pa3BHBAIOIIUXCA OTKPBHITO HA
Meracriopodmiax. Y XBOHHBIX MeracopoGuil Hepa3JiMduM B OOIMICH CIHMTHOW CTPYKTYpE,
Ha3bIBAEMOM CEMEHHOM 4Yeunlyeld, Ha KOTOpPOHM pacloiaraloTcs ceMms3adaTku. Mukpo- u
Meracopouuiel 'y OOJIBIIMHCTBA T'OJOCEMEHHBIX COOpaHbl B 0oliee WM MEHEe KOMITAKTHBIE
o0Opa3oBaHMs, Ha3bIBaeMble CTPOOMIaMU (CTPOOMIIBI OTCYTCTBYIOT Y CEMEHHBIX MaloOpOTHUKOB —
JIPEBHUX TOJIOCEMEHHBIX; y HEKOTOPHIX CArOBHUKOBBIX HMMEIOTCS CBOOOIHBIC MeEracrnopo(uiIb).
OOBIYHO CTPOOMIIBI OJTHOIIOJNBIE — MHUKPOCTPOOIIIBI (MY>KCKHE CTPOOHIIBI) M METaCTPOOMIIBI (3KEHCKHE
CTPOOMIIBI), KPOME YaCTH OCHHETTUTOBBIX, HIMEIOIIUX 000ETIOJIbIE CTPOOWIIBI.

PaccMoTpuM 0COOEHHOCTH CTPOCHHS U Pa3MHOXKEHHUSI TOJOCEMEHHBIX Ha MPUMEPE COCHBI
obsikHOBeHHOH (Pinus silvestris). Moiunsie, Boicokne (10 50 M) aepeBbs COCHBI, KOTOPbIE MOI'YT
nocturaTh Bo3pacta 400 yeT, HecyT Ha KOHIIAX BETBEH IMOYKH, Pa3BUBAIOIIMECS B MOOETH JIBYX POJIOB:
yIUIMHEHHBIC W YKOPOYCHHBIC. Y IJIMHEHHBIC TOOETH IOKPBITHl OypoBaThIMH 4Yellyikamu. B wux
nazyxax pa3BHBAIOTCS YKOPOYEHHBIC TMOOETH, HECyIIHe IyYKH JIMCThEB — XBOWHOK, B 4YHCIE 2 B
KaXJIOM U3 HUX. BeTBiieHne MOHOITOTHAIILHOE.

COCHO OTHOCHTCSI K KJIACCy IIMIIKOHOCHBIX. OTIEN TOJOCEMEHHBIX MOJpa3ieisieTcss Ha 3
Kjlacca: CaroBHUKOBHWJHBIC, UIIMIIKOHOCHBIE U  000JI0YKOCceMeHHBIe. B  mocnennee Bpems
MOJIPA3JICISIIOT Ha 6 KJIACCOB, BBIACISAS CEMCHHBIC NMAIOPOTHUKH, OCHHETTUTOBBIC M THHKIOBBIC M
caMocCTOsTeNbHbBIC Kiaccel - Pteridospermae, Bennettitopsida u Ginkgoopsida.

I{BeTkOBBIC pacTénust wian Ilokpritocemennsie, ycrtap. CkpeiTHOceMsiHHbIe (aT. Magnoliophyta,
i Angiospermae ot ap.rped. ayyelov — COCY[, OMEPUL —  CeMsl) OTJIeJ BBICIIMX PACTCHHIA,
OTJIMYUTEITLHOH OCOOCHHOCTHIO KOTOPBIX SIBIISICTCS HAaJIM4YHME IIBETKA B Ka4eCTBE OpraHa IOJIOBOTO
Pa3sMHOXKEHHUSI M 3aMKHYTOTO BMECTUJIMINA y CEMSIIOUKH (a 3aTeM M y TPOHCHIESIIET0 U3 He€ CeMEeHH,
OTKyZla W TOSIBUJIOCH Ha3BaHHE NOKPBITOCEMEHHbIe). EmE onHA cylnecTBeHHas OCOOCHHOCTb
LBETKOBBIX PACTEHUN — JBOMHOE OIJIOJIOTBOPEHHUE.

[TokpeiTOCEMEHHBIE, Hapsiay ¢ rojgoceMeHHbIME (GYMNOSPErmae) CocTaBisiOT OJHY H3 JBYX
TpYI CEMEHHBIX pacteHuii(Spermatophytae). Baxkweiimas 0coOOEHHOCTh IIBETKOBBIX PACTCHUI —
HIMYME  CHEHHMAIM3UPOBAHHOTO  IE€HEpaTHMBHOIO OpraHa — I[BeTKa,  Oepymero Ha  cels
(YHKIMY DOJOBOTO Pa3MHOXKEHWSI U TIPHUBIICYCHUS areHTOB ONbUIeHUs. [[BeTkoBBIe pacTeHus
3aKJIIOYAl0T CBOM CEMA3a4aTKy (CEMANOYKH) B TOJOCTb 3aBsi3U, KOTOpas o0pa3oBaHa CpacTaHHEM
OTKpBITOTO IuIofonucThKa. CTEeHKHM  3aBsi3W  TOCTE  OIUIOJOTBOPEHUS  pa3pacTaroTcs |
BUJIOM3MEHSIOTCS, JaBas 00pa3oBaHue MO Ha3BaHUEM IO,

B xmacce /Isynonsusie (Magnoliopsida, wiu Dicotyledones) omucano 6 mojakiaccos, 128 mopsakos,
418 cemeiictB, npubausutensHo 10 000 pomoB u okosmo 199 000 BumoB pactenuil. Beinensior
nojknaccel (kmanaen) @ Iloakmace 1. Magnoliidae — Marunonuaer, Iloakmace 2. Hamamelididae —
Famamenuauasl; Iloakmace 3. Caryophyllidae — Kapuodummuaer; Iloaxmace 4. Dilleniidae —
Jumnenuunnst;, [Toakmace 5. Rosidae — Poswumsr; [Toakiaacce 6. Asteridae — Actepuib

B knacc omnomonsHbIX pactenwuii (Liliopsida, wium Monocotyledones) Bxirouarorcs 5 moakiaccos, 37
MOPSIIKOB, okoJI0 125 cemeiicTs, 60m1ee 3000 pomoB 1 okosio 59 000 Bum0B. BBIAESHSIIOT TOAKIACCH:
[Monxnace 1. Alismatidae — Yacryxosesie; [Toaknacc 2. Liliidae — Jlunuuapr; [oakmace

3. Commelinidae — Kommenunossie; [Tonkmnacce 4. Arecidae — ITanemossle; IToakmnace

5. Zingiberidae — MmOupHbIe

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

5. JIutepatypa:

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

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okyibik / b. K. MaxatoB [%.0.]. - ; OKM®A anict. Kenec

MYIIENIEPiHiH MIenTiMiMeH OeKiT. Oacrara YChIHFaH. - AMartsl . OBepo, 2014. - 424 Ger. c.

4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger
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5. Alinap6aesa, /1. K. Pacturensnsie pecypebl Kazaxcrana u ux panyoHanbHOE UCIOIb30BaHUE:
ydyeOHoe mocodue. - 2-¢ uz. - Kaparanna: AKHYP, 2019. - 194 c.

JlonoIbHUTEIbHAS

1.AHnpimkunaa, A. M. boTanuka: pyKOBOACTBO 10 y4eOHOM MpPaKTHKE. - 2-€ U3]1., UCIP. U J01I. ; Pek.
Y4eOHo-mMeTonud. 00ben. mo Mea. ¢papmair. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : ni.

2. boranuka. PykoBOJCTBO K MPakTUYECKUM 3aHATHIM: yueOHoe nocobue /mon pexn. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.

3. OnpegenuTenb COCYIUCTHIX pacTeHnil basiHaynbckoro HauroHabHOTO napka [ Teker] :
pykoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-so0 CO PAH,
2013. - 216 c. : un.

DJIeKTPOHHbBIE Pecypchbl:

1.3aituukoBa, C. I'. boranuka [ DneKTpoHHBIN pecypc]:0KyIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TekcroBbie AaH. ( 143M0). - M. : [DOTAP - Menua, 2017. - a11. ont. nuck (CD-ROM).
2.boranuka: pyKOBOACTBO K MPAKTHYECKUM 3aHITUSIM [ DIEKTPOHHBIN pecypc] : yuebHoe ocodue /
non pen. E. W. bapaGanosa. - DnekTpoH. TekctoBble faH. ( 48.8M06). - M. : [DOTAP - Meaua, 2017. -
1. ont. muck (CD-ROM).

3.3aitunkoBa, C. I'. boTanuka [DneKTpoHHBII pecypc]: oKyIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.
4.boranuka.mankynosa C.K., [llanabaes K.U., AmanbxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapopa K.K., Tokcan6aeBaXX.C., Kagumraepa JK.A. boranuka:
Okyusik - Anmatsl, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KoHTpoJibHbIe BONPOCHI (0OpPaTHOM CBSI3M):

1. Kakue 4epTsl CTpOCHUSI 1 OCOOEHHOCTH KU3HEHHOTO IUKJIA MOXOBHJIHBIX CBHUJIETEILCTBYIOT 00 UX
OJIM30CTH K BOJOPOCIISAM?

2. Kakue nmpu3HaKy MPUMUTHBHOTO CTPOSHUS UMEIOT CParHOBBIC MXH ?

3. KakoBbI XapakTepHbIE YepPThI CTPOCHHUS CIIOpoduTa U raMeTo(uTa MIayHOBUIHBIX ?

4. KakoBo cooTHoIIEHUE criopoduTa U raMeTouTa B )KU3HEHHOM [IUKJIE TUIayHA OYJIaBOBUIHOTO?

5. KakoBo 3Ha4yeHHe pa3HOCTIOPOBOCTH B SBOJIOIMH BBICIINX PACTEHUN?

JIEKIIUSA Nell
1. Tema: CemeiicTBo naBpOBLIX, TOTHKOBBIX, 6ap6aprucoBbiX. CeMeicTBa PO30BBIX.
2. lean: M3yunTh 0COOEHHOCTH CEMEMCTBO MAarHOIUEBBIX, TAaBPOBBIX, TFOTUKOBBIX, 0apOAPUCOBBIX U
CTPOCHUC, Pa3MHOXKCHUC, MECTA obutanus. Cemeiictpa PO30BBIX.
3.Te3ucsl Jekuuu:
1. Cucremaruka pacTeHHH: OTJEN, KJ1acc, MOPSIIOK, CEMEUCTBA, PO, BHUI.
2. Mopdonorudeckoe onrcanue: KOPeHb, CTEOEIb, IUCThS, IIBETOK, M0, CEMSI.
3. JlekapCTBEHHOE CBIphHE.
4. Tlpumenenwue.
JlaBpoBbie (1aT. Lauraceae) — ceMeicTBO BETKOBBIX  PAaCTeHMH, MOpsyka  JIaBpOIIBETHbBIE
(Laurales).
JIucTes maBpPOBBIX OuUEpeNHBIC, PEKE MYTOBYATHIE WIJIM CYMPOTUBHBIC, KOXKHUCTHIC, TJIOTHBIE, TEMHO-
3eJIeHbIE, Yallle 1eIbHbIE C MEPUCTOHEPBHBIM KUIKOBAaHUEM. [[BETKM JTaBPOBBIX MENKHE, B MA3yIIHBIX
METENKaX, KHUCTEBUJIHBIX, TOJOBYATHIX WU JIO)KHOBOHTHKOBUIHBIX COILBETHSIX, 00O0EMOIbIE,
[UKINYECKHE, TPeXWICHHbIC WK JABy4WIeHHbIe (y TaBpa). [11oa couHblil, STOOBUIHBIN, peke CYXOi,
CHUISIIHAHN B IITIOCKE.
JIucThs, TIOABI, BBITSKKH, XKUPHOE W d(upHOE Macio jaBpa OIaropoAHOro HAILIM IIHpOYaNIIee
IIPUMEHEHHE B HApOJHOM MeaunuHe. CBEeXHil JTaBPOBBIN JTUCT PEKOMEHIYIOT W3MENbYaTh B MACTy U
HCIOJIb30BaTh KaK PAHO3XUBJISIFOIIEE U MPOTUBOOKOTOBOE CpecTBO. Ero syroT, uToObI N30aBUTHCS
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oT crtomaruTa. M3 CyIIEHBIX JHUCTHEB PACTEHUS TOTOBST BOJHBIE HACTOHM, KOTOPBIE MBIOT ISt
YKpEIUIEHUs UMMYHHMTETa, 3aKallbIBalOT B YIIM, YTOOBI CHSTH BOCIHAJEHHE U 00Jb, yHOTPEOISIOT B
KayecTBE MOUYETOHHOTO CPEIACTBA. DTOT HACTOW — JEHCTBEHHOE CPEICTBO OT CYCTAaBHBIX OOJeH,
XPOHUYECKHUX TFaCTPUTOB, BKIIFOYAS] XOJIAHTUTHI U XOJIEILIUCTUTHL.

Bap6apiic  00bIkHOBEHHBIN (1aT. Bérberis  vulgdris) — KycTapHuKH, BUA  pojma  bapOapuc
(Berberis) cemeiicta bap6apucossie(Berberidaceae).

bapbapuc OOBIKHOBEHHBI — BBICOKUN (M0 2,5 M), CHJIBHO BETBUCTBIH, KOJIOYHA KYCTAPHHK C
MOJI3YYUMH, OJpEBECHEBAIOIIUMU KopHeBuIaMu. Kopa cHapyxu cBeTio-Oypas, BHYTPH TEMHO-
xénras. [loderu rpaHucTeie, NPSIMOCTOSILINE, KEJITOBATbIE WM JKEITOBATO-IIYpPIYpHBIE, IO3HEE
oenoBaro-cepble. Ilouku mmHOMt 10 1 MM, OCTpble, TOJdble, OKPYXEHHBIE paCIIUPEHHBIMU
OCTAIOLMMUCS BJarajuilamMu JucTeeB. Ha ykopoueHHBIX moderax pa3BUBalOTCS HOPMaJIbHbBIE JIUCThS,
Ha yATUHEHHBIX BMECTO JIUCTHEB — KOJIOYKU. JIMCThsI — ouepénHbie TOHKHE, 0OpaTHOSIMIIEBUIHBIC
WJIU DJUTUTITUYECKUE, JUTMHOW 110 4 CM, IIUPUHOW 2 CM, K OCHOBAHUIO KJIMHOBHJHO CY>XCHHBIE, C
3aKpYTJIEHHOM, peke HECKOJIBKO 3a0CTPEHHON BEpPXYIIKOM, MEJIKO- U OCTPO-3y0uaTo-Nub4aThie, Ha
KOPOTKUX ueperikax. Komouku B uncie TpéXx—IsTH, 0OBIYHO TPEX-, pexke MATUpa3AeIbHbIC, NTUHON
1—2 cm.

Kuctu 15—25-nBeTkoBbie, mmmHONW 10 6 cM. [[BeTku — »xénthie, auametrpoM 6—9 mm. Kaxmpiid
I[BETOK UMEET TI0 IIECTh OOPATHOSIMIICBUIHBIX YAIISIUCTUKOB U JieniecTkoB. Kucth cocrout u3 15—25
LBETKOB. B OCHOBaHMM 1IBETKa — SPKO-OPAHKEBbIE HEKTapHUKU. [lecTUK OIMH, THIYMHOK LIECTb,
CYNPOTUBHBIX JIETIECTKaM. 3aBsI3b BEPXHsIsA, OJTHOTHE3THAS C CUITYUM TOJIOBUYATHIM PBUIBIIEM.
[Inon — sroga, MpoAOATOBATO-3ILIUIITUYECKAS], APKO-KpACHAsl WM MypIypHas, MAJIMHON 10 12 MM,
uMeeT Kuciblii BKyc. CeMeHa JIMHOM 4—7 MM, HECKOJBKO CIUTFOCHYTBIE M CYKEHHBIE B BEpXHEH
yactu. B 1 kr 83,3 thicsiu cemsaH; Bec 1 Thicauu cemsaH 11—13 r. [perér B anpene — mae. [lnoabt
CO3pPEBAIOT B CEHTsI0pe — OKTAOpe. JIekapCTBEHHBIM CHIpbEM SIBISIOTCS JIMCT U KOpeHb OapOapuca
OOBIKHOBEHHOTO. JIMCThSl 3aroTaBiMBAIOT BO BpeMsl OyTOHU3AllMKW M LIBETEHUS; KOPHU — paHHEH
BECHOM JI0 pacIlyCKaHHs TTOYEK WIJIM OCEHBIO TI0CIe co3peBanus m1oaoB. HacToiika nuctheB 6apbapuca
o0nazaeT KpPOBOOCTAHABIMBAIOIIMM U  JKEIYETOHHBIM JeiicTBueM. Ilpemapatel  Gapbapuca
CTUMYJIMPYIOT COKpAIIeHHE MYCKYJIaTyphl, CYXXHBAIOT COCYJIbl OTJEIbHBIX OPraHOB, BBI3BIBAIOT
MOHIKEHUE TOHYCa JKETYHOTO My3bIpsi, O0MafatoT OOJICYTOJNSIONIMM W MPOTHBOBOCHAIUTEIHHBIM
JIEWCTBUEM.

Jlioruk (mar. Rantnculus, ot JaT. rana — «IATyIIKa») — poa  OMHOJETHHX  WIJIK MHOTOJIETHHX
TPaBSHUCTBIX pacTeHuil cemeiicTBa JlrotukoBsie (Ranunculaceae). Boaubie wiim Ha3eMHbIE TpaBbl C
€KUM, a MHOTJa U JOBUTHIM COKOM. KopHeBas crucreMa npenMylIeCTBEHHO KOPOTKas MOYKOBaras,
WHOT/Ia C MHOTOYMCIICHHBIMH COOpPaHHBIMU B TYYOK KIyOHEBHIHO-YTONMIIEHHBIMU KOPHEBBIMHU
noGeramu.

Jluctes ouepénubie, TIeNbHBIE WM  pacced€HHbIe. [[BeTkW OMMHOYHBIE WM  COOpaHBl B
CIIOKHBIE COLBETHS. YalIeTUCTUKOB TPU—TIIATh, Yy OONBIIMHCTBA BUJOB IISATH; JETMECTKOB OONBIIICH
YacThl0 TSATh, M3PEIKa MEHbIIE WM OOJbIIE€ 3TOrO YHUCIA; JIENECTOK Y CBOETO OCHOBAHHS HMEET
MEIOBYIO SIMKY, TONYIO WM HPUKPBHITYI0O HEOONBIION YeNIyHKO#; TRIMMHOK U TECTUKOB MHOXKECTBO;
MECTUK COCTOUT M3 OJHOTO TUIOJOJIUCTHKA, C OJAHOTHE3MOM 3aBsi3pro. Dopmyna 1Berka: *Ca 5Co5
AooGoo. 11101 — MHOTOOpEIIIEK.

JIFOTHK 3HAYUTETHHOTO MPAKTHUYECKOTO MpUMeHeHHs He mMeeT. Hexoropeie Buabl ero (Ranunculus
acris L., Ranunculus  auricomus L., Ranunculus ~ flammula L.)  ymoTpeGnstorcss B HapoxHOH
MEIUIIMHE POTHB MHOTUX OOJIE3HEH

Po3ouBérnsie (11at. Rosales) — mopsiok IBYONBHBIX PACTEHUH, COCTOSIINI U3 JICBATH CEMEUCTB.
Yucno vacteit IBETKA y paCTEHHI CEMECTBA PO30LBETHBIE pa3nyHO. Kak nmpaBuio, UX IBETOK UMEET
5 NenecTKOB U 5 YaIleNuCTUKOB. ECTh BUJIBI C TPeMsI, YETHIPHbMSI, IIECTHIO MWIIH OOJBIIINM KOJTUYECTBOM
nenectkoB. HekoTopeie po3bl MOTYT UMETh JaKe J0 CTa JICMECTKOB.
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Terannok B 2 — 4 paza GoJblle, 4YeM JITIECTKOB, HO OBIBAIOT IBETKU C OAMHAKOBBIM YMCIIOM THIYMHOK
Y JICTIECTKOB. TUNTUYHBIMH SIBIISIOTCS chemyromue nBeTku: Y5 JIS Too I11 — ss6mons;

Y5 JI5 Too [Too — HIMIIOBHUK.

[IBeTkH OBIBAIOT KaK OJWHOYHBIC, TAaK U COOpAaHHBbIE B COIBETHS: MPOCTON 30HTHUK (BUIIHS); METENKA
(TaBoiTa); KUCTH (UepéMyxa); IUTOK (psaOuHa). ONMBUISIOTCS HACCKOMBIMH.

Inoabl. Tun moma sBisieTcs OJHUM U3 TNPU3HAKOB CEMEWCTBA, XOTS IUIOABI PO30LBETHBIX
JOCTaTOYHO pa3HOOOpa3Hbl: KOCTSIHKA (aOpHKOC, YepeHs); s010Ko0 (rpyma, psOrHa); MHOTOKOCTSHKA
(MaMHA, KOCTSIHMKA); MHOTOOPEIIEK (3eMIISTHUKA); MHOTOJIMCTOBKA (CIIUpest ).

Jpyrue npusnaku. JIuctes ouepennsle, ¢ npuiarucTHukaMu. CeMeHa He COJepKaT YHIOCIIEPM.
Crebenb qpeBeCHBIX PO30IBETHBIX YaCTO UMEET IIUIIHI.

Mmuorooépa3ue po3onBeTHbIX. B cemeiicTBe 00beIMHEHBI CTO POJIOB X IPUMEPHO TPH THICSYH BUIIOB.
[o Tuny muojia BeICASIOT 4 MOJACEMENCTBA: CIUPEHHBIE; pO30BbIC; I0JIOHHBIE; CITMBOBBIE.

K cnupeitHbIM OTHOCSTCS KyCTapHUKH POAOB cpesi U pIOMHHUK. K PO30BBIM OTHOCST MHOXKECTBO
JTUKOPACTYIIUX U KyJIbTYPHBIX TPaB M KYCTAPHHUKOB: JIalTyaTKa; 3eMJISIHUKA; TPAaBUJIAT; TABOJITA;
MaHXeTKa; IUIOBHUK, WX po3a; pyoyc.

[TnoabI PO30BBIX pa3nu4HbL. Y 3eMISIHUKH, TaBOJITH, IIUIOBHUKA M JIAMYATKA 3TO MHOTOOpPEIIEK, Y
MamXkeTKu — opemiek. Pox pyoyc (Rubus) o0bennHsieT MHOTHE HW3BECTHBIE KYCTAPHHYKH C IUIOJIOM
MHOTOKOCTSIHKOW: MaJTiHA; €KEBHKA; KyMaHHKa; KOCTSIHUKA; MOPOIIKA; KHKCHUKA.

4. UnaiocTpaTUBHBIA MaTepHaJi. HOYTOYK, MyJIbTUMEIUIHBIN MPOEKTOP, IKPaH.

5. Jlureparypa:
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2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.
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a1 onT. quck (CD-ROM).

3.3aitunkoBa, C. I'. botanuka [DIeKTpOHHBIN pecypc]: OKyJIbIK / Ka3akTit. aya. M. b. baliranuesa. -
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6. KoHTpoJibHBIE BONIPOCHI (00paTHOI CBSA3M):

1. Tloaxmacchl MOKPHITOCEMEHHBIX

2. Buppl nmuctheB

3. Crpoenue u popmMmysa IBETKa

4. Bujabl KOpHEBOI CUCTEMBI

5. JlekapcTBeHHOE ChIphE MPUMEHSMbIE B METUIITHE

JEKIUSA Nel?
1. Tema: CemeiicTBO OO0OBBIX, CEJBICPEHHBIX U MAKOBBIX.
2. Hean: M3yuynTh 0COOEHHOCTH CEMENCTBO PO3OLBETHBIX, 000OBBIX, CENIbICPEHHBIX U MAKOBBIX. 1
CTpPOCHHUE, PAa3MHOXKEHUE, MECTa OOUTAHUS.
3.Te3ucwl JJeKINHU:
1. Cucremaruka pacTeHHH: OTIEN, KJIacc, MOPSIIOK, CEMEUCTBA, PO, BUI.
2. Mopdonoruueckoe onucaHue: KOPeHb, CTEOEIb, JTUCThS, [IBETOK, TUIO, CEMS.
3. JlekapcTBEHHOE CBIpPBE.
4. Muxkpockonus.
5

. IIpumenenue.
Bo6oBbie, wuian MoTbLIbKOBBIE (1aT. Fabdceae, wnu Fabaceae s.l., wiu Legumindsae, wnu
Papilionaceae) — cemelicTBO ABYI0JIBHBIX pacTeHuii mopsaka boodosouserHsie. Cpeau pacTeHHA

cemeiicTBa O00OBBIX UMEIOTCS JEPEBbsl, KYCTAPHUKU U MOIYKYCTapHUKH, TPaBbl, JIHaHbI (KaK KycTap-
HUKOBBIE, TaK U TPABSHHUCTHIE).

Jluctes ouepénnpie, OOBIYHO CIIOXKHBIE (MAbYaThIe, IEPUCTHIC, TPOHYATHIC) C MPHIMCTHUKAMU, PEXKe
npoctele.  CouBeTHE: KOHEYHBIE WM MAa3yIIHbIE KUCTU WIN IOJIOBKH, PEXE METENKU WU
MOJy30HTUKH. [[BeTKM 4acTo HacekoMOONbUIsiEMble, OOOEIMONble, C MATUWICHHBIMH YallleyKou
Y BEHYUKOM, KaK IIPaBUJIO — JBYCTOPOHHE-CUMMETpPUYHbIE. Y TUIMYHBIX OOOOBBIX BEPXHUH
KpYHHBIA  JIEIECTOK MPHUHATO  Ha3bIBAaTh apycoM ((imarom), OOKOBbIE JIENIECTKU — BECIAMHU
(KpBUIBSIMH), @ JIBa CPOCHIMXCSl WM CIUIIINXCS HMKHUX — JIOJOYKOH. THIYMHOK OOBIYHO JIECSTb,
CPOCIIHUXCS] THIMMHOYHBIMU HUTSIMHU MU CBOOO/IHBIX.

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

BaxHblil OTIMYUTENBHBIN BHEIIHUN MPU3HAK — CyXO0il, 0OBIYHO MHOTOCEMSIHHBIN, pacKpbIBAIOIIUNCS
IBYMsI CTBOPKaMH OJHOTHE3HBIN IUIOJ C PACIONOKEHHBIMU B DSl CEMEHAMH — IIO-HAy4YHOMY
HazbIBaeTcsi 0000M, HO B CEJIbCKOXO3SMCTBEHHONW M MOIYJIAPHOW JUTEpaType — OOBIYHO CTPYUKOM.
bo6 nHorga pacmagaercs nomnepék Ha OJHOCEMSHHbIE YJIEHHUKH; pelKo 000 OJHOCEMSHHBIN M Torja
Oonpiield  4yacTel0  He  packpeiBaerca.  CemeHa, Kak  mpaBwio,  0e3 dHJOcIEpMa ¢
KPYIHBIMHU CEMSIOISIMHU.

Cenbaepeiinbix (7at. Apiales) — mopsiiok 1By 10JdbHBIX pacTeHuit. JINCThs 0€3 MPUIMCTHUKOB.
LIBeTku Menkue, coOpaHbl B OOJBIIMHCTBE CiiydaeB (y cemeiicTBa 30HTMYHBIE) B 30HTUKH, WIH (Y
cemeiicTBa ApanueBbie) B MUTKUH. CaM IIBETOK TMPABWIBHBIA, OOOEMOJIbIN, ¢ TATHUWICHHBIMH WU
YETHIPEXWIEHHBIMH KPyTaMH, OKOJIOLIBETHUK HAANIECTUYHBIN: YalleIMCTUKN BECbMA MEJKHUE, B BUIC
3yO4MKOB; BEHUMK CBOOOHOJIENIECTHBIHN, B TOUYKOCIOKEHUH CTBOPYATHI; THIYUHKH (5 WK 4) B OTHOM
Kpyre, NECTUK OJIMH, COCTOSIIIMN U3 5 WM 2 MIIOJOIMCTUKOB, 3aBsA3b HIXKHSASA, @ CTOIOMKH CBOOO/IHBIE;
BOKPYT OCHOBaHUS CTOJIOMKOB Pa3BUBAETCS HAANECTUYHBIA METOBUKOBBIH JTUCK.

UYucno rHE3N B 3aBSA3M PABHO YHUCIY IUIOJOJIMCTUKOB; B KaKIOM THE3/I€ HAXOJUTCS M0 OJJHOW BUCSYEH
obpatHoii cemsmnouke. Cemst ¢ OOTBIIUM OSITKOM (PHIOCHIEPMOM); 3apOJIBIIT HEOOBIIOH, TPAMOH.
MaxoBble (1at. Papaveraceae) — ceMelCTBO JIBYJIOIbHBIX pacTeHH MOpsiaKa JIFOTHKOIBETHBIE.
OpHONeTHHE W MHOTOJIETHUE TPABbl, COJAEp)KAIllME HEPEIKO MIICYHBIH COK; JIMCThI OUYEpE/HbIE,
u3peaka IIPOTUBOIOJIOKHBIE. JlepeBsiHUCTBIE pacTeHus BCTPEUAIOTCS JUILb
B poJiax OOKKOHMS U JIeHJpOMeKOoH. [IBeTKM A  OAMHOYHBIE, WM 00pa3yloT KucTteoOpa3HbIe
cousets. OHU 00oemnoJjble, MpaBUJIbHBIE WM HENpaBHJIbHbIC; B dalleyke Mo Oonbluedl yactu 2
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JTUCTHKA, B BEHYHKE 4 JIeTecTKa, HO OBIBAIOT YKIOHCHHUS, TBIYMHKH, KOTOPBIX MHOTO, PACIIOJIOKCHBI B
2 wu 4 kpykKa (He 6e3 yKIOHEHUH), pexe TONbKO 4 WM 2; B MOCJEIHEM CiIydae OHU Pa3BETBISIOTCS
C caMoro OCHOBaHUs. |'mHenel coaepkuT oT 2 10 16 MecTUKOB, CpoCHIMXCA /0 BEPXYLIKH U
o0pa3yroIux OJHY LEIbHYIO 3aBf3b, O OOJbIIeld yacTu OAHOTHE3AYIO0. 10/ Cyxoif, KOpoOUaThIii,
OJTHOTHE3NIBIA WM pa3fielieH Ha HEMOJIHbIC THE3la, PEIKO OpeXOBUAHBIA. CeMeHa C MaCISHUCTBIM
0EKOM M MaJICHbKUM 3apOJIbIIlIeM, KOTOPbII y IIMIIKOHOCHBIX CHA0XXEH TOJBKO OJHON ceMsoJiei
BMecCTO J1ByX. OnbuIeHHE TPOUCXOAUT MPEUMYIIECTBEHHO C TOMOIIBIO HACEKOMBIX.

4, UIIOCTPATUBHBIN  MaTepHaJl. HOYTOYK, MyJIbTUMEAUHHBIA TPOSKTOP, YKPaH.

5. JIureparypa:

OcHoBHas:

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

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okynsiK / b. K. Maxaros [k.0.]. - ; OKM®A onict. Kenec

MYILeJIepiHiH meniMiMeH OeKiT. 6acnara ychiHFaH. - AnMatsl : OBepo, 2014. - 424 Ger. c.

4. boranuka: okynbIK / b. K. MaxatoB [k. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger

5. Alinap6aeBa, /1. K. PacturensHsie pecypebl Kazaxcrana u ux panuoHanbHOE UCTIOIb30BaHUE:
yaebHoe rnocobwue. - 2-e u3z. - Kaparanga: AKHYP, 2019. - 194 c.

JlomoJbHUATEIbHAS

1. Anuprnukuna, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOH MPaKTHKE. - 2-€ U3, UCIP. U JOII. ; Pek.
Y4eOHo-mMeTonuy. 00ben. mo Mea. ¢papmail. oopa3. By3os Poccuu. - M. : MUA, 2013. - 136 c. : ui.

2. boranuka. PykoBOJCTBO K IPaKTUYECKUM 3aHATHAM: yueOHoe mocodue /mox pen. E. U.

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

3. OnpenenuTtenb COCYIUCTHIX pacTeHnid basHaynbckoro HalmoHAIBHOTO Mapka [ Tekcr] :
pykoBozcTtBo / A. H. KynpusiHos [u n1p.] ; oTB. pen. A. JI. D6emns. - HoBocubupcek : M3a-s0 CO PAH,
2013. - 216 c. : m.

JICKTPOHHBIE Pecypcehl:

1.3aitunkoBa, C. I'. boranuka [ 31eKTpoHHBINA pecypc|:0KyJbIK / KazakTul. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aAaH. ( 143M6). - M. : I'DOTAP - Menua, 2017. - a1. ont. auck (CD-ROM).
2.boranuka: pyKOBOACTBO K MIPAKTHYCCKUM 3aHITHIM [ DJIEKTPOHHBIA pecypc] : yueOHOe ocodue /
nof pea. E. U. bapabanosa. - DnekTpoH. TekcToBble AaH. ( 48.8M0). - M. : IDOTAP - Menua, 2017. -
1. ont. puck (CD-ROM).

3.3aituynkoBa, C. I'. boranuka [DnekTpoHHBIN pecypc]: oKyabIK / Ka3akTii. ayd. M. b. baiiranuesa. -
DOnekTpoH. TeKcToBbIe MaH. (143M0). - M. :I'D0TAP - Menua, 2016. - 304 6.
4.boranuka.mankynosa C.K., [[lanabaes K.U., AmanbxoBa/[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., Ilarcaes ©.K., OpsiabacapoBa K.K., Tokcan6aeaXX.C., Kanumaesa XK. A. boranuka:
OkyusIk - Anmmatsl, 2020.https://www.elib.kz/ru/search/read _book/808/

6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBSA3M):

1. ITogkmaccel po301BETHBIX

2. [Moaxmaccel 6060BBIX

3. Ctpoenue 1BeTka 6000BBIX
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JIEKIIUA Nel3
1. Tema: CeMelCTBO ICHOTKOBBIX, OypauyHUKOBBIX, HOPHUHUKOBBIX U MacieHoBbIX. CeMeicTBO
aCTPOBBIX
2. Heab: N3yunts 0COOCHHOCTH CEMEMCTBO SICHOTKOBBIX, OYPauHUKOBBIX, HOPHYHHKOBBIX U
MIACJICHOBBIX, ACTPOBBIX U CTPOEHHUE, pa3MHOXKEHUE, MECTa OOUTaHMSL.
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3.Te3uchl JeKINHU:

1. Cucremaruka pacTCHHH: OTJIEJ, KJIACC, MOPSJIOK, CEMEHCTBA, POJI, BH/I.

2. Mopdomnorudyeckoe onrcaHue: KOPeHb, CTEOEIh, INCThS, IIBETOK, IO, CEMSI.
3. JlexkapcTBeHHOE CBIpBE.

4. Muxkpockonusi.

5. Ilpumenenwue.

ScuoTkoBble (nat. Lamidceae)unu I'yoouBérHble (y1at. Labidtae) — ceMeiCTBO pacTeHUH,
BKIIOYaromee okono 250 pomoB U OKoJo 7,9 ThICSY BHUAOB, CPEOM KOTOPBIX TaKHE IIHPOKO
UCIIOJIb3YEMbIC PACTEHUs, Kak 0a3wiuK, MsATa, po3MapuH, 4dadep, mandel, MaiopaH, Menucca,
TUMBbSH U AYyLIHIIA.

Crebun yaille BCEro YeThIpEXIPaHHbIE, Y HEMHOTUX OKPYTJIbIE; JIUCThs BCET/1a CYIPOTUBHBIE, a Mapbl
UX PpacHoJIOKEHbl HAKPECT, IEJIbHBIE WM pa3inyHo pacceuéHHble. [IpunncTHukoB HeT. B y3max
JUCTHEB LIBETKM OJMHOYHBbIE, TapHble WIM COOpPAHHbIE B HEMHOI'OYHUCIIEHHBIE JBYpPa3BUJIMCTHIC
COLIBETHS Ha KOPOTKHUX HOXKKaX; Ka)/as rapa TaKuX COILIBETH, COMpUKacasch KpalHUMU I[BETKaMH,
o0pa3yeT JI0’)KHOE KOJIBLIO I[BETKOB, a MPH TECHOM DPACIOJIOXKEHHH TaKUX KOJIEI[ B BEpXHEH 4dacTu
crebuii  Bce coOpaHMe IIBETOB MPHHHMAET BUJA  CIOXKHOTO Kojoca (Tak, Hampumep,
y MSIThI, KOTOBHUKA, JIbBUHOT'O XBOCTa U JIp.), IPUYEM BEpXHHE JUCThS 3HAUUTEIHHO YMEHbBILIEHBI U
MPUHUMAIOT YK€ XapaKTep MPHUIBETHUKOB. B MUCThAX comepkaTcs apomMaTuyeckue d(hupHbIe Maca.
Yameuka, Bcerja OcCTarolasicss MpU IUIOAE, KaK Y)K€ CKa3aHO, OOBIKHOBEHHO KOJIOKONbYaTas u
nATU3y0as, KO BPEMEHHU 3pEJIOCTH IUIOJOB TBEPJEET, M 3yOLbl €€ CTAaHOBSTCS KOJIIOUUMH; PEXE
nByrybas. Benumnk Bcerna TpyOuaThiid, HO Ha KOHIIE CHJIBHO BapbUPYET: TO SICHO JBYTYOBIH C CHIIBHO
pasBUTBHIMU JonacTsMu  (mandei, riryxas KpanmuBa, MUKYJIbHUK U Jp.), TO HEMOJHOTYOBIH WiH
OMHOTYOBIN (CKMBYYKa (IyOHHMIIA), TO OOpE3aHHBIM IMOYTH NIPABWIBHO M BOBCE HE TIy0OacThbIit
(msTa). TerunHOK 4, peko 2, IPUKPEIJIEHHBIX K TpyOKe BEHUMKa, C KOTOPHIM OHU U OTBAJUBAIOTCS
BMECTE€; OHM TO CKpPBITHI MOJ BOTHYTOH BepxHei ry0oil BeHUMKa, TO BBICTABIIAIOTCA HApYyXKy, €CIU
BEHUYMK HEMOJHOTYObI MM cpe3aHHbId. [l psna BUAOB cemeilcTBa XapakTepHa T'MHOAMALUS WIN
TMHOMOHOJIUS.

[Tnon — nenoOuii: IPOOHBIN 10/, TOTPY>KEHHBIN B YaIlIEYKy, OCTAIOIIYIOCS IIOCJIE OTIIBETAHUS,
OOBIYHO COCTOSIIMHA W3 YETHIPEX PABHOMEPHO PAa3BUTHIX OPEHIKOOOPa3HBIX OJTHOCEMEHHBIX dYacTei
(apemoB). Ilo mpuunHe HEnOPa3BUTHS HEKOTOPHIX IPEMOB MX YHCIO B IUIOJE MOXKET ObITh MHOTIA
pPaBHO OJTHOMY HJIM TPEM, OJHAKO IUIOA Yy HpeACTaBUTENEH SICHOTKOBBIX B JIIOOOM Cilyyae HE MOXKET
OBITH HU KOPOOOUKOMU, HU SITO/I0H.

BypaunukoBsbie(yiat. Boragindceae) — ceMeWCTBO MOKPHITOCEMEHHBIX JIBYIOJBHBIX PACTCHUIA
nopsiaka bypaunukorsernsie(Boraginales).

MHorosieTHUE, BYJIETHUE WIN OJHOJIETHUE TPABSIHUCTBIE PACTEHUS, OOBIKHOBEHHO KECTKO-
niepuiaBble OT HIETUHUCTHIX BOJIOCKOB. Ho ecTh cpenn OypauHUKOBBIX U MOJIYKYCTAPHUKH.

Crebenb B MONEPEYHOM CEUCHMM OOJbIIeH YacThio OKPYIUIbIA. JIMCThs ouepénHble, O4YEHb pPErKO
CYNpPOTHBHBIE, II€JIbHbIE U OOBIYHO IIEbHOKpaiHME, JHIIb Y HEKOTOPHIX BHUJOB HESICHO YIJIOBAaTO-
3yOuatble. [[BeTkr OOBIKHOBEHHO MpPaBUJIbHbIE MM OYEHb YacTO HESCHO 3UroMOp(dHBIE (PEIKO SIBHO
3UroMOp(QHBIE), COOpaHbl OAHOOOKUMH KHUCTSMH WU KOJIOCHSIMHU, 3aBUTBIMH JIO IIBETOPACITYCKAHHS B
BUJIC YJIIUTKU U PACHOJIO0KEHHBIMUA OJIMHOYHO WJIM MOTIApHO Ha BEPXYILIKE CTeOIs MITH JK€ COOpaHHBIMU
B MeTesbuaToe colBeTHe. Yamieuka narupaselibHas Wil NsaTu3yOuaTas. BeHUHK ¢ MATHUIIONAaCTHBIM
OTruOOM, TPaBUJIBHBIN, peXe MOUTH ABYTYOBIH (Hampumep, y Echium), TpyOuaTsiii, BOpOHKOBHIHBIH,
KOJIOKOJIbYAThI WJIM  KOJECOBUAHBIA. THIYMHOK MATh, MPHUKPEINIEHHBIX K TpyOKe BEHUMKAa U
YepeyroIuXcs C JIONAacTAMU €ro oTruda. 3aBs3b BEpXHss, OOJbIIEH YacThIO YETHIPEXTHE3HASA, pEKe
NBYTHE3NIHASL, OOBIKHOBEHHO 4eTbIpéxionacTHas. CTOMOMK BBIXOAUT B  MPOMEKYTOK  MEX]IY
JOMAcTSMU  3aBsi3W (M3 BEpXyIIEYHOM e BHAAWHBI), HUTEBUJIHBIH C LEIbHBIM  WIH
JBYpa3/ielbHBIM PbUIBLIEM, pPEXe CTOJOMK CHUIUT Ha BepXyllKe LeabHoW 3aBsi3u. Ilmox cyxoif,
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pacnajamomuiicss Ha 4 opelka, MPUKPEIUIEHHBIX K IUIOCKOMY IIBETOJIOKY UM €r0 BBIPOCTY, PEXKe
OpEIIKOB ObIBaeT MeHbIIE (2—1) WK JKe TIJ10]T KOCTSHKA.

Hopuunukosble (nat. Scrophularidiceae) —  oOMmHUPHOE  CEMEHCTBO  JABYAOJIBHBIX  PACTCHHUU
nopsiika SICHOTKOIBETHEIE.

JIucThst 6OMBIICH YacThIO OUEPEIHbBIC, PEKE CYIIPOTHBHBIC MM MyTOBYAThiC. [[BETKU B COLIBETUSAX HUIIH
OJMHOYHBIE, oO0oemoible, OOoJblIeii 4YacThl0 HempaBwibHbIC. YameukaoObiuHo 4—5, pexke
ABYpa3JenbHas K 3y0uaTasi, OCTAIOIIAsICS IPH TUI01aX. BEeHUMKCPOCTHONETIECTHOM, KOJIECOBHTHBIM,
KOJIOKOJIbYATHIA, C 4—D5-1I0macTHpIM OTIrHOOM WIJIM JBYTYOBI. THIYMHOK MSTh, YETHIPE WIH JBE,
OPUPOCIHIMX K TpyOKe BeHYHKa. [IbUIbHUKY IBYTHE3HBIC MM BCICJACTBUE CIMSHUSA THE3N
OJTHOTHE3/IHBIC, TTOYKOBHUHBIC. 3aBSI3b BEPXHssA, OOBIKHOBCHHO JABYTHE3IIHAs, C CEMSHOCIAMH Ha
MEPEropojike, pexe OJHOTHE3IAHAsS C JBYMs IOCTCHHBIMH ceMsHociiaMu. CTOIOMK MPOCTOH, ¢
LEJIBHBIM WX JIBYJIONACTHBIM pbuiblieM. [1nog — Oosblieid 4acThio KOpoOOUKa, PACKPHIBAIOIIASCS
2—5 cTBOpKaMHU WJIH K¢ MyTéM oOpa3zoBaHusi orBepcThil. CeMeHa 0OBIKHOBEHHO MHOTOYHCIICHHBIC,
OCJIKOBBIE, C TIPSMBIM 3aPOJIBIIIIEM.

IMacnénoBbie (y1atT. Solanaceae) — cemMelCcTBO IBYI0IBHBIX CHANHOJIETIECTHBIX pacTeHui,
COJiepKalllee MHOTO  ChENOOHBIX W  KYJbTHBUPYEMBIX BHJOB, TAaKUX Kak KapTtodeib,
OaxiaxkaH, Tabak, TOMaT ¥ OBOIIHON nepet (He yTaTh C pacTeHUsIMU ceMelcTBa

[Tepeunble), CTPYYKOBBIN Mepell, Aepe3a, MaciéH, naciéH 4EpHbIi, enuHo u canoeppu. K atomy xe
CEMEHCTBY OTHOCSTCSI M TAKUE PACTCHUS, KaK AypMaH U OelieHa, U3BECTHBIE CBOCH STIOBUTOCTHIO.
Tpassi, MPSIMOCTOSIHE WIn MOJI3yYne KyCTapHUKH, a u3peKa
HeboubIre Aepesbs (Buasl Solanum, Dunalia u Acnistus); mucTes y maciéHOBBIX I€IbHBIE, 3y0YaThle,
JIOTIACTHBIC WJIM HaJpe3aHHbIC; B BETETATUBHOW YacTH CTEOJIsS PacoiaraloTcsi OHM MOMEPEMEHHO, a B
[[BETOHOCHOW —  monapHo (OOBIKHOBEHHO | Oonbmiod JMCcT W |  MaleHbKHI); TMapHOE
JHCTOPACIIONOKEHNE OOYCIIOBIMBACTCS CUMIIOHALHBIM BETBJICHHEM U COBMECTHBIM CMEIICHUEM
JacTel; BCIACACTBHE DTOTO y HEKOTOphX maciéHoBbix (Datura, Physalis, Solanum) crebmu kaxyTcs
JTMXOTOMHYECKH MM TPUXOTOMHUYECKU Pa3BETBICHHBIMHU, BETBH BBIXOAIIUMHU HE U3 Ma3yX, a IBETKU
WJIA COLIBETHS CUSIYMMH B Pa3BUIIKEC BETBEH.

[IBeTkM coOpaHbl B COIBETHUS-3aBUTKU, 0€3 MPUIBETHUKOB. L[BeTKHM 000e€mombie, peIko COBEPIIEHHO
npaBUiIbHBIE. Yalleyka CPOCTHONMCTHASI, COCTOUT U3 5 (peako 4 wim 6—7) JIMCTOYKOB, UMEHOIIUX
dbopmy 3yOUMKOB WJIM JIONACTEH; BEHUYMK M30MEPEH C YallleuKO, OH BOPOHKOBHIHBIN, OJFOMYaTHINA
100 KOJICCOBUIHBIN (HANpPUMEp, Y HEKOTOPBIX COPTOB KapTo(dessi); YMCIO THIUMHOK PABHO YHCIY
J0J7el  BEHYMKA, THIYMHKHA BCE  OBIBAIOT  paBHOW  JUIMHBI M BCE C  MBbUIBHUKAMHU
(y Atropa, Datura, Solanum, Lyciumu y ap.), Wid oOjHa TBIYMHKA, MPOTUBOCTOAIIAS TEPBOMY
YaIIeTUCTHKY, KOpOUe JAPYTHX, JIBE e COCETHUX THIYMHKH JUTMHHEE BCEX OCTAJIbHBIX, a JBE 3aJHUE
cpenueit mmnel (y Physalis, Petunia, Scopolia); y Salpiglossis Toibko 4 TBIYMHKH C MBUTBHUKAMH, a
nsATas TBIYMHKA, POTHBOCTOSIIIAS IEPBOMY YaIIeTUCTHKY, oe3 MbIIHHKKA,
y Franciscea, Brunfelsia, Browallia sToii TeiunHku naxke BoBce He ObiBacT. HUTH THIYMHOK TOHKHE,
tonsko y Himerantlius 6yinaBoBuaHo B3ayThie. [IbIbHUKH 0OpalieHbl BHYTPh BeTKA. [IeCTHKCOCTOUT
OOJIBIIICH YacThIO U3 JIBYX IUIOOIUCTUKOB, penko (y Nicandra, Jaborosa) u3 msartu, wiu (y Nicotiania
quadrivalvis) u3 getsipéx, nam (y Lycopersicum esculentum) u3 10; 3aBsi3b BepXHsisi, pa3acicHHas Ha
rHe3la 1O  YHCAY  IUIOJOJHMCTHUKOB:  JIOKHBIE  TEPErOpOAKH  TMOSBISIFOTCS  PEIKO
(y Datura, Solandra, Grabowskia); cemsmouek B KaXJIOM THE3[le [OMHOTY, H  TOJIbKO
y Grabowskia 4—6, a y Sclerophylax nasxe omna; 3aBsi3b HECET KOPOTKHM, MPOCTOH CTOJOMK,
CHAa0KEHHBINA HEOOBIIIMM KPYKKOBH/IHBIM HITH JIBYJIOMTACTHBIM PBLIBIIEM.

[Tnox — siroma wim KOpoOOUKa, BCKPHIBAIOIIASACS MO CTBOPKAM MM Kpbiieukoi. CemeHa Oosee wim
MeHee TOYKOBH/IHBIE, COAEPIKAT MICUCTHIN OEIOK, OOJbIIEeH YaCThI0 H30THYTHIN 3apO/IbIIIL.

ActpoBsie (1ar. Asterdceae), nmn Cioxuousérnsie (1at. Compésitae) —  OZHO U3 CaMbIX
0O0JIBIINX CEMEUCTB JBYI0JIbHBIXpACTeHUM. [J1aBHBIN OTIMYMTENBbHBI NpPU3HAK ATOrO CeMEHCTBa
COCTOUT B TOM, YTO y HETr0, KakK IMOKa3bIBa€T CaMO Ha3BaHHE, IBEThl — CJIOXKHBIC, TO €CTh TO, YTO B
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https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%87%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%86_%D1%81%D1%82%D1%80%D1%83%D1%87%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%BB%D1%91%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%BB%D1%91%D0%BD_%D1%87%D1%91%D1%80%D0%BD%D1%8B%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D1%8B%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D1%88%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D0%B1%D0%B5%D1%80%D1%80%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D1%80%D0%BC%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/Solanum
https://ru.wikipedia.org/w/index.php?title=Dunalia&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Acnistus&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/Datura
https://ru.wikipedia.org/wiki/Physalis
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D1%82%D0%BE%D1%84%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/Atropa
https://ru.wikipedia.org/wiki/Lycium
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/Petunia
https://ru.wikipedia.org/wiki/Scopolia
https://ru.wikipedia.org/w/index.php?title=Salpiglossis&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Franciscea
https://ru.wikipedia.org/wiki/Brunfelsia
https://ru.wikipedia.org/w/index.php?title=Browallia&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Himerantlius&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/w/index.php?title=Nicandra&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Jaborosa&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Nicotiania_quadrivalvis&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Nicotiania_quadrivalvis&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Lycopersicum_esculentum
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/w/index.php?title=Solandra&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Grabowskia&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Sclerophylax&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%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%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
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00MX0/1e Ha3bIBACTCS IBETKOM, IPEJCTABIISIET HA CAMOM JIeJie L[EJI0€ COI[BETHE U3 MEIKUX I[BETKOB —
KOP3UHKY. OTH MEJKHE LBETKH CUAAT Ha OOILEM JIOKE — PpacCIIMPEHHOM KOHIE [IBETOHOXKKH,
MMEIOIIEM IUIOCKYI0, BOTHYTYIO MJIM BBITYKIYI0 MOBEPXHOCTh U OKPY)KEHBI 00IIeil 00BEPTKOM,
o01el Yalleyko, COCTOSIIEH M3 OJHOTO WM HECKOJIBKHUX PSI0B npuyeemHukos (MaJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha IIBETOHOXKE) — TOJIy4aeTcsl HEYTO Haroaooue KOP3UHOUKH.
OtnenbHble IBETKU OOBIYHO OYEHb HEBEIMKH, MHOTAA COBCEM MeEJKHe, JJIMHON Beero B 2—3 MM. OHu
COCTOAT W3 HMKHEW 3aBs3M, OJHOTHE3NOM M OJHOCEMSHHOM, Ha BEPXYLIKE KOTOPOH IPUKPEIUIEH
CPOCTHOJICTIECTHBIN BEHUUK. Y €ro OCHOBAaHUs OOBIYHO HAXOAMTCSA PSI BOJOCKOB MIIM ILETHHOK,
HECKOJIbKO 3yOUYMKOB HMJIM TIepenoHYarasi KaiiMa. OTH 00pa30BaHUS COOTBETCTBYIOT PyIUMEHTApHOMN
qaleyke.

Benunk cpocTHOJNenecTHBIH, MO (QopMe CHIBHO pa3iInyaeTcsi, HO BBIACHSAIOT JBa Haumboiee
pacrpoCcTpaHEHHbIX THIA: mpyoyamulii, C MPABUIBHBIM MATU3YOUaTbIM OTIMOOM, M HENpPaBUIIbHBIM,
TaK Ha3bIBAEMBIH 53b1YKOGbIU, TIPUUEM BCE IISTh €r0 JOJIEH CPACTAIOTCA B OJIHY IUIACTUHKY, OTOTHYTYIO
B OJHY cTopoHy. /[lpyrue Tpu paclnpoCTpaHEHHBIX THIIA — JIBYTyOble,  JIOXKHOS3BIYKOBBIE
Y BOPOHKOBU/IHBIE IIBETKU. THIUMHOK y BCEX acCTPOBBIX, 3a PEOKUMH HCKIIOUEHUSMH, ISATh;, OHHU
IPUPACTAIOT CBOMMH HUTSIMH K TpyOKE BEHUMKA, a NBUIbHUKAMHUCPACTAIOTCSI B OJIHY IOJYIO TPYOKY,
OKPYKAalOIIyl0  CTOJIOMK, KOTOPbI  KOHYaeTcsi  JBYpa3[eJbHbIM  PBUIBLIEM  PA3JIU4YHOTO
ycTporicTBa. [ MHEIEeHIICeBIOMOHOKAPIIHBIN, CPOCIIMNACA W3 JIBYX IUIOJAOJUCTUKOB, O0Opa3yromux
HWDKHIOIO OJTHOTHE3/IHYIO 3aBSA3b C €AUHCTBEHHBIM CEMA3a4aTKOM.

VY oO4yeHb MHOTHMX pAcCTEHHUH OIKCHIBAEMOIO CEMEHCTBA TOJOBKM COCTOAT TOJBKO M3 TPyOdaThIX
L[BETOYKOB, KakK, HalpuUMeEp, Y BaCWIbKOB, JIOIyXa, BOIYELA, apTUIIOKAa. Y  JpYyrux  XKe,
KaK OJlyBaHUHMKa, K0o3elblla (CKOPLIOHEPHI), TaTyKa, [IMKOPUS U JIPYTMX BCE LBETHl  S3BIYKOBBIC.
Haxkoser, y TpeTbUX B KaX/10i TOJIOBKE HaXOAATCS LIBETHI O0OMX THIIOB: [0 OKPY>KHOCTH SI3bIYKOBBIE,
a B ILIeHTpe TpyOuarble (Hampumep, Y MOJCOJHEYHHKA, acCTpbl, TEOPIHMHA, HOTOTKOB, OapXaTIeB,
pomariiku). TpeTuil THI BEeHYHMKA — 08Y2yObill, B KOTOPOM TPH JOJH BEHYHMKA HAMPABJICHBI B OIHY
CTOpPOHY, a JIB€ OCTAJIBHBIE B JPYTYIO.

JIucropacnonoxenue y CJIOKHOLIBETHBIX, KaK IIPaBUIIO, ouepénHoe, peako
CYNPOTUBHOE. bONBIIMHCTBO BHJIOB MMEET XOPOUIO PAa3BUTHIA CTEPKHEBOM KOpEHb. YacTo KOpEHb
KIyOHeBHUAHO YTONMIEH Kak, Hampumep, Yy jomyxoB (Arctium). Y MHOrHMX BHIOB CeMelCTBa
pa3BUBAIOTCS KOHMPaKmMuibHule (TO €CTh BTATHBAIOLINE) KOpHU; y pacTeHui c
IIPUKOPHEBOM PO3ETKOIM OHM YacTO 00ECHEeUnBaIOT MJIOTHOE MpPUJIETaHUEe PO3ETOK K 3eMile. Y MHOTHMX
CJIOXKHOIIBETHBIX OOHAapyKeHa dHJIOMUKOpHU3a (rpulOHOM KopeHb). 1107 ClIoKHOIBETHBIX — CEMSHKA,
TO €CTb OJHOTHE3OHBIM OJHOCEMSHHOM, HEPACTPECKUBAIOIIMICSA OpPEIIEK C KOXHUCTOM WU
JepeBIHUCTON 000104uKoi. [Ipu 3TOM Te BOJOCKM WM IIETUHKH, KOTOPHIE OKPY’>Kall OCHOBaHHE
BEHYMKA, MPEBPAILAIOTCS B XOXOJIOK, CIY)KallMi Kak Obl MapamloTOM M IO3BOJISIOUIMNA CEeMSHKaM
JaJIeKO Pa3HOCHUTHCS 110 BETPY (aHEMOXOpHsi).

4. AnocTpaTUBHBIA  MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.

5. JIureparypa:

OcHoBHasn:

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

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okynbik / b. K. MaxatoB [%.0.]. - ; OKM®A anict. Kenec

MYIIENEpPiHiH MIenTiMiMeH OeKiT. Oacrara YChIHFaH. - AjMartsl . OBepo, 2014. - 424 Ger. c.

4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - [LIsiMkent :b. x., 2013. - 424 Ger

5. Ainap6aesa, /1. K. Pacturensnbie pecypebl Kazaxcrana u ux panuoHanbHOE UCIOIb30BaHUE:
yuebHoe rmocobdue. - 2-e uza. - Kaparanna: AKH¥P, 2019. - 194 c.

JdonmonbHUTEIbHAS:

1.Anupnukuna, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOH MpaKTHKE. - 2-€ U3/, UCHp. U JOII. ; Pek.


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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Y4eOHo-mMeTonud. 00ben. mo Mea. ¢papmair. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : ni.

2. boranuka. PykoBOoJCTBO K MPakTUYECKUM 3aHATHIM: yueOHoe nocobue /mon pen. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.

3. OnpegenuTenb COCYAUCTHIX pacTeHnil basiHaynbckoro HauroHabHOTO napka [ Teker] :
pykoBojactBo / A. H. Kynpusinos [u np.] ; otB. pen. A. JI. D6ens. - HoBocubupck : M3a-so0 CO PAH,
2013. - 216 c. : un.

DJIEKTPOHHBIE PecypcChI:

1.3aitunkoBa, C. I'. boranuka [ 371eKTpOHHBIN pecypc|:0KyJIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143MO). - M. : IDOTAP - Menaua, 2017. - a5. onrt. auck (CD-ROM).
2.boranuka: pyKOBOACTBO K MIPAKTHUECKUM 3aHIATUSIM [ DIEKTPOHHBIN pecypc] : yuebHoe nocodue /
non pex. E. W. bBapabanosa. - DnexTpoH. TekcToBbie AaH. ( 48.8MO0). - M. : IDOTAP - Menua, 2017. -
1. ont. puck (CD-ROM).

3.3aitunkoBa, C. I'. boranuka [D1eKTpOHHBIN pecypc]: OKyJIbIK / Ka3akTit. ayn. M. b. baiiranuesa. -
DnexTpoH. TekcToBblie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 0.
4.boranuka.mankynosa C.K., [llanabaes K.U., AmanbxoBa/l[.M. , 2016 IIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapopa K.K., Tokcan6aeBa)X.C., Kagumraepa JK.A. boranuka:
Okyusik - Anmatsl, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KoHTpoJibHbIe BONPOCHI (00pPaTHOM CBSI3M):

1. TlpencraButenu ICHOTKOBBIX

2. llpeacraBurenu OypayHUKOBBIX
3
4

MMpeACTABUTCIIM HOPUIHHUKOBBIX
Hpe,[[CTaBI/ITCJ'II/I IIaCJICHOBBIX

JIEKIIUA Neld
1. Tema: Ilopsa0K UBOLIBETHBIX U OYKOIIBETHBIX.
2. Hean: V3yunTh 0COOEHHOCTH MOPSIIOK UBOL[BETHBIX, OYKOLIBETHBIX U CTPOCHHE, Pa3MHOKEHHE,
MecTa OOMTaHMUSL.
3.Te3ucel JeKuum:
1. Cucremaruka pacTeHHH: OTIEN, KJIacc, MOPSIIOK, CEMEUCTBA, PO, BHUI.
2. Mopdodonoruueckoe onucaHue: KOpeHb, CTe0esb, TUCThS, [IBETOK, M0, CEMSL.
3. JlekapCTBEHHOE CBIpBE.
4. Mukpockonus.
5. Ilpumenenwue.
BykoBble (1at. Fagdceae) — cCeMEWCTBO OTHOJOMHBIX —pAcTeHUil, BKIOYaroliee B ceds  OKOJIO
1105 Bu0OB JepeBbeB, peke KyCTapHUKOB, pa3ouThix Ha 10 pomoB. Hambosee W3BECTHBIMH pojaMu
3THX PACTEHUH SIBJIAIOTCS 1y0, KalTaH U OyK.
JlucTes ouepénHbie MpoOCThle, HAa 4YepeliKax, ¢ OMaJaloUUMHU NPUIUCTHUKAMH. MyXCKOM IBETOK
COCTOMT M3 YETBIPEX—CEMHU JIOMACTHBIX OKOJIOIBETHUKOB U YETBIPEX—COPOKA BBICTYHAOLINX
TBIUMHOK, KOTOpble OOBIYHO COOpaHBl B CBHcarOIIME cep&KkH. JKeHCKue LBETKH OAMHOYHBIE WITU
coOpanbl B HEOONBIIOE JHMCTHEBUAHOE COLIBETHE, COCTOAT M3 YETHIPEX—IIECTH JIOMACTHBIX
OKOJIOIIBETHUKOB, YacTO OKPYXEHHbIE pAJOM NPULIBETHUYKOB, cojaepkamux o0onouky. OnuH
CJIO’KHBINA NIECTUK, COCTOSIINN U3 TPEX—ILECTH TUIO0JIMCTUKOB, COIEPKUT B ce0e HMUKHIOKO 3aBs3b C
TpeMs—IIIECThIO THE3AMHU U IBYyMs 0a3aJbHBIMU WJIM MOYTH 0a3aJIbHBIMH CeMs3a4aTKaMH B KaKJ10M
THE3E.
[Tnon - x€mynp WK opex, Kak MpaBUIIO, C OJHUM CEMEHEM, MOMEIIEHHBIN B JEPEBSIHUCTYIO ILTIOCKY,
MOJTyYEHHYI0 U3 00BEPTKU. JIekapCTBEHHOE ChIphE: KOpa.
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Salicales (Ilopsinox UBouBeTHBIE)
CewmeiictBo uBOBbIe (Salicaceae) uz mopsinka MBomBerHbie (Salicales) - 3To IByJOMHBIC IE€pPEBb U
KyCTapHHUKHM, MHOIZIa KyCTapHMYKM U "HOIyTpaBbl' C  OYEpPEAHBIMU  LEIbHBIMHU, PEXE
JIOTIACTHBIMU JIUCTBSIMH C MPHJIMCTHUKAMUU KOJIOCOBUHBIMH, 4acTo
CEPEXKOBUIAHBIMU COLBETUAMHU . OKOJIOIBETHUK OTCYTCTBYET. MYyKCKHE IBETKU UBBl  COCTOSIT U3
Pa3IMYHOTO YHCJIAa TRIYUHOK (OOBIYHO 2-5), pACMOJIOKEHHBIX B IMa3yxaxX KpoIoLed deuryu
(mpuuetHuka ). B HuHX, kpome Toro, ectb eme 1,2 wim Ooyiee HEOONBIIMX HEKTAPHHUKOB (Y
uB). 3aBsI3b M3  2-X IUIOJOJIMCTHKOB , 1-THe3[qHas, C [IOCTEHHOM IutaneHTanuei (puc. 94) u
MHOTOYHCIICHHBIMH ceMsi3auaTtkaMul . UaTerymenToB | mim 2. CtonOuk 1 ¢ HECKOIBKUMH PHUIBLIAMH .
[Tnon - kopobouka , BCKphIBaromiascs 2 cTBopkaMu. CeMeHa MHOTOUMCIICHHbBIE, C ITyYKOM BOJIOCKOB,
TUIIUYHO aHEMOXOPHBIE , JTAJIEKO paszneTarommecs, HO OBICTPO TEpSIIOIINE
BCXOXKECTh. DHAOCIEPM OTCYTCTBYET. M3BeCTHBI Xana3oraMmusi 1 MHOTOKJIETOYHBIA apXeCIOpUH .
4. AnocTpaTUBHBINA MaTepual: HOyTOYK, MyJIbTUMEIUITHBIN TPOEKTOP, SKPaH.
5. Jluteparypa:
OcHoBHas:
1.Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.
3.boranuka: okynsiK / b. K. Maxaros [k.0.]. - ; OKM®A opmict. Kenec
MYIIENIepiHiH menriMiMeH OeKiT. 6acrara ychiHFaH. - AaMartsl . OBepo, 2014. - 424 Ger. c.
4. boranuka: okynbIK / b. K. MaxatoB [xk. 0.]. - lLIsiMkent :b. x., 2013. - 424 Ger
5. Ainap6aesa, /1. K. Pacturensnsie pecypebl Kazaxcrana u ux panyoHanbHOE UCIOIb30BaHUE:
yuebHoe nocobue. - 2-e u3a. - Kaparanga: AKH¥P, 2019. - 194 c.
JlonoJbHUTEIbHAS:
1.Anupnukusa, A. M. boranuka: pyKoBOACTBO 110 Y4€OHOH MpakTHKE. - 2-€ U3, UCHp. U JOII. ; Pek.
YyebHo-mMeroand. 00be. o me. dhapmail. oopas. By3oB Poccuu. - M. : MUA, 2013. - 136 c. : ui.
2. boranuka. PykoBOJCTBO K MPaKTHYECKUM 3aHATUAM: yuyeOHoe mocodue /mox pen. E. U.
bapabanoga. - M. : T'DOTAP - Menua, 2014. - 304 c.
3. Onpenenurenb COCyAUCTBIX pacTeHNi basHaynbckoro HanroHansHOro napka [Teker] :
pykoBozactBo / A. H. Kymnipusinos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3n-8o CO PAH,
2013.-216c. : um.
DJIeKTPOHHbBIE pecypcehl:
1.3aituukoBa, C. I'. boranuka [QnexkTpoHHbIH pecypc]:0KynbIK / KazakTin. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143M0). - M. : TDOTAP - Meaua, 2017. - a5. onrt. auck (CD-ROM).
2.boTaHnka: pyKOBOJCTBO K MPAKTUUYECKUM 3aHATUAM [ DIIeKTpOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. U. bapabanoga. - DnektpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP - Menua, 2017. -
a1 onT. quck (CD-ROM).
3.3aitunkoBa, C. I'. botanuka [DIeKTpOHHBIN pecypc]: OKyJIbIK / Ka3akTit. aya. M. b. baliranuesa. -
DnexTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 6.
4 boranuka.Umankynosa C.K., llanabaes K.1., Aman6:xosaJl.M. , 2016 [Ib Aknurpress /
https://aknurpress.kz/reader/web/1708
5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoBa K.K., Toxcan6aeBaXX.C., Kagumnraesa JK.A. boranuka:
OkynbIK - Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/
. KoHTpOJIbHBIE BONIPOCHI (00pPaTHOM CBA3M):
[IpencraBuTenu nopsaka OyKOIBETHBIX
[IpencraBuTenu NOpsiiKa HBOIIBETHBIX
IIpencraBurtenu ceMencTBa aCTPOBBIX
[Togkmacc TpyOUaThIX U SI3BIYKOBBIX
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JIEKIUASA Nelb5

1. Tema: Knacc ognogonsHbix. CemericTBa JInnnenBeTHRIX, 3J1aKOIBETHBIX.

2. leab: M3yunth 0cOOCHHOCTH ceMelicTBa JIMTMEBEeTHBIX, 371aKOIBETHBIX M CTPOCHHUE,
pa3MHOXKEHHE, MecTa OOUTaHUSI.

3.Te3ucsl JeKkuuu:

1. Cucremaruka pacTeHHH: OTJEN, KJ1acc, MOPSIIOK, CEMEUCTBA, PO, BUI.

2. Mopdonoruyeckoe onrcanue: KOpeHb, CTEOEIb, IUCThS, IIBETOK, M0, CEMS.

3. JlekapCTBEHHOE CBIpbE.

4. MukpocKomus.

5. Ilpumenenue.

3aaku, wim 3aakoselie (1ar. Gramineae), wni MsaTaukoBble (1atT. Podceae) — CeMEUCTBO  OTHOIONBHBIX
paCTCHHﬁ, K KOTOPOMY OTHOCATCA TaKWC MH3BCCTHBIC MW OaBHO HUCIIOJIB3YyCMBIC B XO3SIUCTBE pacTcHusd,
KaK TIIEHUIa, POXb, OBEC, PHC, KyKypy3a, SIMEHb, TPOCco, 6aMOYK, caxapHBIH TPOCTHUK.

JKu3aeHuasie (GOpPMBI  3TaKOB  pa3HOOOpA3HBI — JCPEBBs, KyCTAPHUKH, MHOTOJICTHUE M OQHOJICTHHE TPAaBHI.
Cpenu 37akoOBBIX HET SMHU(UTOB, CAapoUTOB U Mapa3uToB. ['pynma MHOTONETHHX 371aKOB  Hambolee
pa3HooOpazHa. Cpeau HUX €CTh PacTCHUs JCPHOBUHHBIC, JUIMHHOKOPHEBHILHBIC, CTOJIOHOOOpasyromue. B
Ka)l(,[[Oﬁ M3 YKa3aHHBIX I'PYIII MOKHO BBIACIIMTH HECKOJBKO IOATPYIII, PpasIMYarOIIUXCA ACTAIAMU CTPOCHUA
HaA3€MHBIX W IIOA3CMHBIX HO6CFOB pacTeHus. HaanMep, ACPHOBHUHHBIC 3JIaKWM B 3aBUCHUMOCTH OT THIIA
BO300HOBIIEHUS mooeros — BHEBJIaraJIMIIHOI'O HJIN BHYTpUBJIAraJIMIiHOro — MoApPasaACIA0TCA Ha
PBIXJIOACPHOBUHHBIC U INIOTHOACPHOBUHHBIE, COOTBETCTBEHHO.

[ToGern 31makoB  MMOAPA3NEIAIOTCS Ha BETeTaTHBHBIE M TeHepaTHBHBIC. Kakmblii M3 HHUX MOXeET OBITh Kak
OJHOJICTHHUM, TaK 1 MHOI'OJICTHHUM. Mexanuszma BTOPHUYHOT'O YTOJJIILCHUSA CTC6J]51 HeT. BeTBienue IIPOUCXOJUT B
30HC KYIICHUA U B obnact COLBCTHA. Crebin OUJIMHAPHUYICCKUE, YWICHUCTBIC, B MEKIOY3IHAX ITOJIBIE —
coJIOMHUHEI. MICKITFOUeHHEM SIBIISIIOTCS HECKOJIBKO BUJI0OB HOHCGMeﬁCTBa 6aM6yKOBLIX, KYKypy3a u CaXﬂpHLIfI
TPOCTHHK.

JIucTes O'-Iepé,[[HBIe, ABYPSAAHBIC, Y3KHUE, C HE3aMKHYTBIM BJIaraJivliCM. Ha TpaHul€ Bjlarajvmia v IJIaCTUHKH
HaxoauTcCsa TIEHYATHIN SI3BIYOK HITH pAa BOJIOCKOB.

OO1ue COIBETHS 3JIaKOB MOTYT OBITh TPEACTABJICHBI KOJOChSIMU, METETKAMHU, KOJIOCOBHIHBIMH METEIIKaMHU
(cynran), kuctsamu, modatkamu. OOIIHE COIBETHS COCTOST U3 MHOTHX DJIEMEHTApHBIX COIBETHH — KOJOCKOB.
B komockax MOXeET HaxoJUTbCA OT OAHOI'O A0 HCECKOJBKHX IIBCTKOB. HBeTKI/I MCJIKUEC, BCTPO- HIIHN
CaMOOIIBUIACMBIC. HBCTOKB TUIIUYHOM CJIyda€ HMCCT HWXXHIOK W BCPXHIOIO IBETKOBBIC YCHIYH. BerHHH
LBETKOBAs Yellysl UMeeT 2 KUJIS U, BEPOSATHO, BO3HUKIA OT cpacTaHus 2 denryd. BHyTpH IBETKOBBIX delryi
HaxoasTcA 3 oueHb MaJEeHBLKHE IOIBETKOBBIC 1IeIlny/'IKI/I — JIOAUKYJIbI, KOTOPBLIC CYHHUTAIOTCA 3JJICMCHTaAMU
BHYTPCHHECTO Kpyra OKOJOUBCTHHKA. Taxkas CTPYKTYpa OKOJIOIBETHHUKA ,Z[aéT OCHOBAaHHUEC CUMTAThb €TI0
TpEXWICHHBIM (TpEXMepHBIM). B 1BeTKe OOBIYHO 3 THIUMHKH C Ka4YaroIMMHUCS TBUIbHUKAMH. 3aBsi3b IIBETKa
nMeeT 2 IMEPUCTBIX PbLIbIIA. Yy HCEKOTOPLIX 3JIaKOB CTPOCHHE HBETKA OTJIUYACTCA OT 3TOM TUIINYHOM CXEMBI.
Hampumep, Buapr 6aMOyKoB UMEIOT 6 nitn OoJiee THIYUHOK, 8 BU/IBI POJIa IIMHHA — OJHY THIYHHKY.

[Inox — mceBIOMOHOKAPNHiL: 36pHOBKA, Y KOTOPOU MIEHYATHIA OKOJIOIUIOJAHUK MJIOTHO MPUJIETaeT K
CEMEHM W HWHOTJA CIUMAeTCs COo cmepmonaepMoil. bonbmryto 4acTh  €IMHCTBEHHOTO CEMEHH
COCTaBJISIET SHIOCTIEPM. 3apOIBIIT CPAaBHUTEIBHO HEOOBIOM, O0KOBOH. KopHU 371aK0B MOYKOBATHIE.
JInnéiiaple, wiIu .JII/IJII/leBble[(J'IaT. Liliaceae) — cemelicTBO OTHOOMBHBIX ~ PACTCHHWH  TOpPSIKA
Jlumuensernsie (Liliales). TIpeacraButenu cemeiicTBa pacpOCTPaHEHBI MOYTH MO BCEMY 3EMHOMY
mapy; A7 HUX XapaKTepHBI JUIMHHBIE JTWHEHHBIC JIUCThS U 00pa30BaHUE 3aMacarollluX OPraHOB —
KOPHEBHIIL, JIYKOBHII ¥ KJTYOHETYKOBHUI[. MHOTHE BHUIBI — TOMYJISPHBIE JIEKOPATUBHBIE KpPAaCHBO-
LBETylLIME pacTeHus. TpaBbl, B OCHOBHOM — MHOTOJIETHUE, PEXE — KYCTAPHUKHU UJIU JI€PEBbSI.
JlucTes Bcerna nenpHbIe, 0€3 MPUIUCTHUKOB U TOJIBKO TI0 UCKITFOYCHHIO C YePEITKAMH.

Hanzemuslii moGer B OOJIBIIMHCTBE ClIydaeB MPOCTOW (TO €CThb HE HMMEIOLIUN pa3BETBICHHIA).
[Togzemupiii moOer OOBIYHO BUAOU3MEHEHHBIM, WMEIOMIMK BHJ KOPHEBWINA, JIYKOBHIIBI HIIA
KITyOHETYKOBHIIBI, TOCPEACTBOM KOTOPBIX PACTEHHSI COXPAHSIIOTCS BO BPEeMsl XOJIOJIOB UITU 3aCyXH (B
KAPKUX CTpaHaXx).
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BB%D0%BE%D0%BD
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%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
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)#%D0%92%D0%B5%D1%82%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BF%D0%BE%D0%B1%D0%B5%D0%B3%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%89%D0%B5%D0%BD%D0%B8%D0%B5
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%9C%D0%B5%D0%B6%D0%B4%D0%BE%D1%83%D0%B7%D0%BB%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0_(%D1%81%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%92%D0%BB%D0%B0%D0%B3%D0%B0%D0%BB%D0%B8%D1%89%D0%B5_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%91%D0%BB%D0%BA%D0%B0_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%82%D0%B0%D0%BD_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%B0%D1%82%D0%BE%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%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%BC%D0%B1%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BD%D0%BD%D0%B0_(%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D0%BE%D0%BB%D0%BE%D0%BF%D0%BB%D0%BE%D0%B4%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D1%81%D0%BF%D0%B5%D1%80%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%87%D0%BA%D0%BE%D0%B2%D0%B0%D1%82%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D1%8F%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BB%D0%B8%D0%B5%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D1%83%D0%B1%D0%BD%D0%B5%D0%BB%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
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%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%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D1%83%D0%B1%D0%BD%D0%B5%D0%BB%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D1%86%D0%B0
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ctpanuna 33 u3 33

LIBeTKHM 0OOEnOBIE, MTPABUIBHBIE WIIH CIIETKa Pa3BUTHIE CHIIbHEE B OJHY CTOPOHY, Y€M B APYTYIO, TO
€CTh JBycUMMeTpHUHbIe. OKOJOLBETHUK HEXKHBIN, SIPKO OKpalieHHbIi. Ynucno 3 coxpaHseTcs: BO Bcex
AT Kpyrax, TaK 4YTO YHCJIO 4YacTell OKOJOUBETHHKA M TBHIYMHOK 6. 3aBsi3b BEPXHSS, PEAKO
MOJIYHIDKHASL, B €€ TpEX THE3/aX MO MHOTY MM IO HECKOJIbKY CEeMSIIOYeK, MpEeBpallaloluxcs B
OenxoBble ceMeHa. [1mog — Tpéxrué3aas KopobouKka, JIOMAIOIIASCS PU CO3PEBAHUN Ha TPH CTBOPKH,
WJIH SITO/1A.

4. AnocTpaTUBHBIA MaTepuaJ: HOyTOYK, MyJIbTUMETUIHBIN TPOEKTOP, SKPaH.

5. Jlutepatypa:

OcHoBHas:

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

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

2.Botany: textbook / S. K. Imanrulova [fnd etc]. - Almaty : [s. n.], 2016. - 280 p.

3.boranuka: okynsik / b. K. Maxaros [k.0.]. - ; OKM®A opuict. Kenec

MYILIeJIepiHiH HmeniMiMeH OeKiT. 6acnara ychiHFaH. - AnMatsl : OBepo, 2014. - 424 Ger. c.

4. boranuka: okynsIK / b. K. MaxatoB [xk. 0.]. - lLIsimkent :b. x., 2013. - 424 Ger

5. Ainap6aesa, /1. K. Pacturensnsie pecypebl Kazaxcrana u ux panyoHanbHOE UCIOIb30BaHUE:
yuebHoe nocobue. - 2-e u3a. - Kaparanga: AKH¥P, 2019. - 194 c.

JlomoJIbHUTeIbHAS:

1. Annpikuna, A. M. botanuka: pyKoBOJICTBO 10 Y4eOHOI MpakTuke. - 2-€ u37., UCIp. U JI01. ; Pek.
Y4eOHo-MeTonn4. 00be. o Me. ¢papmair. oopa3. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : nL.

2. boranuka. PykoBOJCTBO K MPaKkTUYECKUM 3aHATHIM: yuyeOHoe nmocobue /mof pen. E. U.

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

3. Onpenenurens COCYyIUCTHIX pacTeHUl basHaynbCcKOro HaloHanbHOTO mapka [Teker] :
pykoBoactBo / A. H. Kymnipusinos [u ap.] ; oTB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO PAH,
2013.-216c. : um.

JIEeKTPOHHbBIE pecypcehl:

1.3aituukoBa, C. I'. boranuka [QnekTpoHHBIN pecypc]:0KynbIK / KazakTin. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie aaH. ( 143M0). - M. : TDOTAP - Meaua, 2017. - a1. onr. auck (CD-ROM).
2.boTaHnka: pyKOBOJCTBO K MPAKTUUYECKUM 3aHATUAM [ DIIeKTpOHHBIN pecypc] : yueOHoe nmocodue /
nox pen. E. U. bapabanoga. - DnektpoH. TekctoBbie AaH. ( 48.8M0). - M. : TDOTAP - Menua, 2017. -
a11. ont. guck (CD-ROM).

3.3aitunkoBa, C. I'. boranuka [DeKTpOHHBIN pecypc]: OKyJIbIK / Ka3akTit. aya. M. b. baiiranuesa. -
DnexTpoH. TekcToBblie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 0.

4 boranuka.Umankynosa C.K., llanabaes K.1., Aman6:xoBaJl.M. , 2016 LIb Aknurpress /
https://aknurpress.kz/reader/web/1708

5.MaxaroB b.K., [Tarcaes ©.K., Opsin6acapoBa K.K., Toxcan6aeBaXX.C., Kagumraesa K. A. boranuka:
OkynbIK - Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

6. KontpoJibHbIe BONIPOCHI (00paTHO¥ CBAA3M):

1. TlpencraButenu 31aKOBBIX

2. TlpencraBuTeny JIMICHHBIX



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%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%B1%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B3%D0%BE%D0%B4%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/

