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JIEKIIUSA Nel
1. Tema: PacTeHust — ICTOYHUK >KU3HU Ha 3eMJI€.
2. Heawb: M3yuuth CTpOEHUE PACTUTENBHOMN KIETKU, OTIUYHME MEXY PACTUTEIbHBIMU U KUBOTHBIMU
OpraHu3MamMH, a TaKXE BBIABUTh YPOBEHb YCBOCHUS MPAKTUYECKUX MU TCOPETUUYECKUX 3HAHUU U
HABBIKOB 10 pazzeny «PacTurenpHas KJIeTKay.
3. Te3ucnl JeKINHU:
1. Knerounas teopusi. DyHKIIUN ¥ CBOMCTBA PACTUTEILHON KIIETKH.
2. 3amnacHble BEIIECTBA U €T0 BUJIBL.
3. DpracTuueckue BEeUIecTBa U BKIIOUEHUS.
4. T'naBHBIC OTIMUUTETBHBIC MPU3HAKA PACTUTEIHLHOM KIETKU OT )KUBOTHOM KJIETKH.
5.  Mukpockomn. 3HaueHUE U CTPOCHUE.

Boranunka (0T rped. «00TaH?» - pacTeHHUE, TPaBa) — KOMIUIEKC OMOJIOTHYECKHX HAYK O PACTCHUSX.
Pactenne — cloHBIM OpraHU3M, UMEIOIIMI KJIETOYHOE CTPOCHUE, B KIETKaX KOTOPOTro MPOTEKaeT
cienn(puIeckue MPOIEeCcChl KU3HEACATEIBHOCTH. POJb pacTeHWit OrpoMHA Ui BCEro >KMBOTO Ha
IJIaHEeTe U KPYroBOpOTa BellecTB B Ouocdepe.

boraHnka Kak KOMIUIEKC OMOJIOTMYECKMX HAyK O PpACTCHHMAX BKIIOYAE€T CHUCTEMAaTHUKY,
Mop(ooruo, aHaTOMHIO, AMOpPHONOTHIO0, (U3MONOTHI0, Teorpaduio pacTeHuid, Treo0OTaHUKY,
9KOJIOTHIO pacTeHuid. Takue pasnensl OOTaHUKH, KaK aHaTOMUs, MOP(]OJIOTHs, CHCTEMAaTHKa,
reorpadus, Gu3noI0rus, pa3MHOKEHNE PACTEHUN HanboJee TECHO CBSI3aHbl C OCHOBHBIMU pa3fiesiaMu
(bapMakoTrHO3UH u ux U3y4yeHHe HE00X0IUMO Oyayumm dapmarieBTam B
TpaboTe Mpu 3aroTOBKE, CTAHJAPTU3AINH, aHAIN3€E JIEKAPCTBEHHOT'O PACTUTEIHHOTO CHIPBSI.

Hayxa o knerke - putonorusi (OT rped. CJIOB. «KUTOC» - BMECTWIIMILE U <JIOTOC» - YUYEHHE).
Pactenusi, kak W KUBOTHBIE, MMEIOT KJIETOYHOE CTpoeHue. BmepBbie kieTka Oblla oOmNMcaHa
AHTJIMICKUM HCCleioBaTeneM, MaTeMaTukoM u (usukom PobGeptom ['ykom B 1965 1. PabGotas Hazg
YCOBEPLIEHCTBOBAHUEM MUKpOCKOMa, ['yk paccmarpuBall cpes3bl ¢ IPOOKU U OOHAPYKUJI €€ STYEUCTOE,
KJIeTouyHoe cTpoeHue. [IpoOka — MOKpoBHAs TKaHb PacTEHHUs, €€ KIETKH MEpPTBbIE, TaK UTO IMEpBbIC
YBHJICHHBIE YEJIOBEKOM KJIETKHM COCTOSUIN TOJBKO U3 00oiodek. Ho yxe P. I'ykoM Obutn paccMOTpeHbI
Cpe3bl C IPYTUX YacTel pacTeHUs U OTMEUYEHO, YTO KJIETKH 3aII0JTHEHBI KCOKOMY.

B pactutenbHON KIETKE pa3inyaroT IPOTOIUIACT — )KUBYIO YACTh KJIETKH, AKTUBHO YYaCTBYIOIIYIO
B OOMEHE BEUIECTB, U OKPY’KAIOLIYI0 MPOTOIUIACT KIETOYHYIO 000J0uKy. DOpMEHHBIE 3JE€MEHTHI
mpoToriacta, obnamaromue crnenuduueckuMu (GYHKIUSIMHU, Ha3bIBAIOT OpraHe/uilaMud KJeTku. Bo
B3pPOCJIbIX KJIETKaX B LIEHTPE UMEIOTCS BAKYOJIb — IIOJIOCTh € KJIETOYHBIM COKOM.

B knerke, kpoMme TOro, MOTIyT HaKalUIMBaTbCs 3allaCHbIE BEIIECTBA M MPOAYKTHI €€
KHU3HEIEATeNIbHOCTU. B mpoTomiacte BBIIEISIOT LUTOMIA3MAaTHYECKYI0 OCHOBY, WJIM OCHOBHYIO
m1a3My (IUTOMIIA3MAaTUYECKUN MaTPUKC, reanoruiazma), GopmeHHsle aneMeHTsl. OUH U3 HUX — S7pO,
IJIACTU/IBI, MHUTOXOHAPUHU, c(epocoMbl — OOHAPYKHUBAIOTCS B CBETOBOW MHMKPOCKOIN, IPYyrue —
1a3ManieMMa, TOHOIUIACT, ammapaT [ olbpku, SHAOIUIa3MaTHIeCKas CeTh C pUOOCOMaMHU, JTH30COMBI,
MUKpPOTPYOOUKH, TIEPKCHUCOMBI — SIBJISIFOTCS  YJIBTPAacCTPYKTYpHBIMH  OOpa3oBaHusMH. YacTb
mpoTroriacta 0e3 DIEeMEHTOB KIETKH, BHIWMBIX TIOJ] CBETOBBIM MHKPOCKOIIOM, HAa3BIBAIOT
I[IATOILJIa3MOH.

4. AnocTpaTUBHBIA  MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOP, SKPaH.
5. Jlureparypa:
OcHoBHas:

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

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

3. Aiinap6aesa, JI. K. Pactutensubie pecypcbl Kazaxcrana u MX palioHaIBHOE UCTIOIh30BAHUE!

yuebHoe nocobue. - 2-e u3a. - Kaparanna: AKHYP, 2019. - 194 c.
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4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlonoJbHUTENbHASL:

1. Annpimkuna, A. M. botanuka: pykoBOJACTBO MO y4eOHOW MPaKTUKE. - 2-€ U3/., UCIIP. U JIOL. ; Pek.
YyebHo-MeToan4. 00be. o Me. dapmail. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 ¢. : un.

2. boranuka. PykoBOACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocodue /mon pex. E. U.
bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTBIX pacTeHU basHayIbcKOro HaMOHAIBHOTO mapka [Tekcr] :
pykoBoactBo / A. H. KynpusiaoB [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : M3n-so CO
PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE Pecypcehl:

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

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

3. 3aitumkosa, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKYIbIK / Ka3akrTia. aya. M. b. Baiiranuesa. -
DnekTpoH. TekcToBblie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 0.

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

5. MaxaroB Bb.K., [1arcaes ©.K., OpsiabacapoBa K.K., Tokcan6aesa XK.C., Kanumaesa 7K. A.
Boranuka: Okynsik - IBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boraHuka : KOHCIIEKT Jeknuii. YueOoHoe nocodue / M. E. IlaBnoBa. — Mockaa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

. KouTpoabHbie Bonpochl (00paTHasi CBSI3b):

. Knnerounas teopust u ero 3HadeHue

. MeTtoapl uccienoBaHus [UTOIOTUN

. OcHOBHBIE IPU3HAKHU OTIHYHUS MEXKTY PACTUTENbHOMN KJIETKH U KUBOTHOM KIETKH

. [IpoTonnact u ero coctaBHbIE YaCTH

. Opranemnsl nuromnasmel. CTpoeHue U QyHKIUH.

N WN~—O

JEKIUSA Ne2
1. Tema: PacTurenbHble TKAHU U €r0 BUIBI
2. Heab: U3yunth obOpazoBaTenbHbIC, MMOKPOBHBIC, OCHOBHBIE TKAHH BBIICIUTENbHbIC, MMPOBOJISIINE,
MEXaHWYEeCKHE TKaHU 3aKOHOMEPHOCTH HX MIPOMCXOKICHHUSI W Pa3BUTHUA. 3aKPEMHUTh HABBIKH O
MPAKTUYECKOM UCTIOIB30BAaHUU MOTYUYEHHBIX 3HaHM. PactutenbHble TkaHu: CTpoeHue U PyHKIINH.
3. Te3uceol JeKIUHU:
1. Crpoenue u pyHKIIMU 00pa30BaTEILHOM, TOKPOBHOM, OCHOBHOM TKaHH.
2. Jlokanm3amus B pacTCHHUSIX.
3. Ctpoenue u QyHKINUU BBIICTUTENHHOM, TPOBOISIIION, MEXaHIHUECKON TKAaHU.
4. Jloxkanu3anusi B paCTEHHUSX.
5. TlpoBomsmiue my4Ku.


https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
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Knerku, cxonHbele MO MPOUCXOXKICHHIO U B3aUMOCBS3aHHBIE JAPYr C JAPYroM (YHKIHOHAJIBHO,
o0Opa3yroT TkaHb. Bce TkaHM pacTeHUs, NPUHATO JEIUTh Ha OOpa3oBaTelbHbIE (MEPUCTEMBI) U
noctosiHHbple. Cpeau MOCTOSIHHBIX pPa3jInyaroT TKaHU MOKPOBHBIE (3MUAEPMUC, NEpUIEpMa U J1Ip.),
npoBozsmue (Jiyd, JpeBecMHa) M OCHOBHbIE (MEXaHMYECKHE TKAHM KOJUIGHXMMA, CKIIEPEHXHMA;
ACCUMWJIALIMOHHAS TKaHb, 3a1acaromias u T.1.). KIeTKH MOCTOSHHBIX TKaHEH MOTYT OBITh )KUBBIMU HITH
MEPTBBIMHU.

O0pa3oBaTe/ibHbIE TKAHU, WM MepucTeMbl. Mepuctema — 3T0 ClielIMaIu3UpOBaHHAs TKaHb,

KJIETKHA KOTOPOM JeNIATCA U AAal0T Hayallo HOBBIM KiieTkaMm. [lo  moiokeHH:o B Tele  pacTeHus
MepHCcTeMa MOXKET OBITh BEpXYIIICUHOM, BCTABOYHOU, O0KOBOUM. KamOwmii u periorer — 370 BTOPUYHBIC
MepHucTeMbl. BTOpUUHBIMU X HA3BIBAIOT MOTOMY, UTO AuddepeHnnanns 3TUX TKaHell B opraHe u ux
(YHKIMOHMPOBAHUE HACTYMAIOT TO3HEEe Havaja JEATETbHOCTH KJIETOK NMEPBHYHOW MepucTeMbl. B
KOpHe U B cTeOne kamOuii W ¢emmoreH 3aHUMAIOT OOKOBOE IMOJOXKEHHE, MO3TOMY HX HAa3bIBalOT
O0KOBBIM MepHrcTeMaMH. Ta 1 Apyrasi MepucTeMa MpeCTaBICHbl OJJHAM CIIOEM KIIETOK.
IloxkpoBHble TKaHU. [lokpoBHAs TKaHb — 3TO TKaHb, MOKPHIBAIOIAS CHAPY>XU OpPraHbl PacTECHUS U
3alMIIAIONIAs €ro OT HEeOJaronmpUsITHBIX BO3IEMCTBUI BHEIIHEW cpeabl. Uepe3 MOKPOBHYIO TKaHb
OCYIIECTBISIIOTCS TOTJIONIEHNWE BEUIECTB W3 BHEIIHEH cpeasl W BblAereHue. [loKpoBHBIE TKaHU
pasnuuHbl. [1o IpOMCX0XKIEHNI0 OHU MOTYT OBITh MEPBUYHBIMU (MUIAEPMUC, FHOIEMA U 3K30/1€pMa)
Y BTOPUYHBIMU (TIEpHIepMa).

DnuaepMuc, Ui KOXKHUIA, MOKPBIBAET CTEOEINb, JIUCThs, CEMEHA, TUIOJbI, YacTU LBETKA. Y
pa3HbIX pacTeHUU U OCOOCHHO Ha Pa3HBIX €ro OpraHax CTPOEHHUs TKaHU pa3nuuHo. Ho B memnom amns
KOXHIIbl XapaKTEPHO HAJIM4YME€ OJHOIrO CJIOS IJIOTHO PACIONIOXKEHHBIX KJIETOK. O4eHb 4acTo KIIETKU
UMEIOT M3BUJIMCTHIE OOKOBBIE CTEHKH, UYTO YCHIIUBAET MPOYHOCTh MX COeAMHEHUS. KIeTKH KOXKHIIBI
KUBBIE, IPOTOIIACT 3aHUMAET MOCTEHHOE IOJIOXKEHHUE, B LIEHTPE HAXOJIUTCS BaKyoJb. XapaKTepHO
HEpaBHOMEPHOE KJIETOYHON 000JI0YKH, U €€ Hapy>KHasi CTEHKa ObIBaeT TOJIILE.

JnuaepMa. BHEIIHAS NEPBUYHAS IOKPOBHASI TKaHb PACTEHHM, OOBIYHO OJHOCIIOMHASI, MOKPHIBAIOLIAS
MOJIOJIbIE CTE€0JIM M OCTallbHbIE Ha3eMHbIE OpraHbl (JUCTb, JIENECTKH, oAbl U 1p.). Ilpencrasuser
co00i1 Hapy>KHBII CJION KIETOK, 00pa3yIoUIUiics U3 MPOTOAEPMbI KOHYyCa HAPACTAHMUSI.

Ilepunepma (mpobka). Komruiekc TkaHeil, cocTosmuii 13 GeUIoreHa U ero  MPOM3BOAHBIX —
demtonepmsl (OTKIAABIBACTCS BHYTPh) W (GeUIeMbl, WM TPOOKH (BTOPUYHOM MOKPOBHOW TKaHH,
OTKJIaJpIBaeTCs Hapyxky). [lepunepma sBIsS€TCS OJHUM U3 YETKO BBIPAKECHHBIX KOHCTPYKTHBHBIX
AJIEMEHTOB CTPOEHMsI CTE€OJIsI BBICUIMX PACTEHM, KOTOpble HEBO3MOXHO OTHECTH HU K TKaHSIM, HHU K

opraHam.
Kopka (putmaom). HapyxHas  yacTb KOpbl MHOTOJIETHUX ITOOETOB M KOPHEH,  COCTOUT U3
OMEPTBEBLIMX  YYaCTKOB MEPBUYHOM  KOpPbI M BTOPUYHOM uUIO3MBI.  OTH  JBE  TKaHU

pa3nendioTcs nepuaepMamMu, 00pa3yeMbIMH HEOJHOKPATHO 3aKJIaIbIBAEMbIMU (EJITIOreHaMU.

OcHoBHble TkaHU. HanbGonpmnii 00beM B paCTeHUU 3aHUMAIOT OCHOBHBIE TKaHM, 3alUILEHHbIC
CHapy>XM TOKPOBHBIMH TKaHSMU M IPOHU3AHHBIE TMPOBOJAIIMMH, MEXaHWUYECKUMU U JPYTUMU
TKaHsAMHU. OOpa3yolue UX SKUBbIE KIETKM OTJIMYAIOTCS OOBIYHO MApEeHXMMHBIM CTPOEHHEM; HX
000J104Ka OOJIBIIEH YaCThIO TOHKAsl, COCTOUT U3 LEJIII0I03bl, HO HEPEIKO YTOJIIIAETCS U IPEBECHEET.
OuepraHve KIETKH pa3IM4yHbl, 4Yalle BCEro OKPYIJIO-MHOrOyrosibHble. (OCHOBHas TKaHb B
MIPOTUBOMNOJIOKHOCTh IPYIMM O4YeHb OOrata MeKKJIETOUHBIMH MpocTpaHCTBamMu. Pa3mepbl ux BecbMa
pa3sHOOOpa3Hbl, HauWHas OT Y3KMX KaHaJIOB M KOHYas KPYIHBIMU IIOJIOCTSMH, BO MHOIO pa3
MPEBBILIAIOIIMMH pa3Mepbl CaMHUX KIIETOK.

BoiresurenbHble TKaHW. B mporecce oOMeHa BeHIECTB Yy pPacTeHHUH, MOMHUMO MPOAYKTOB,
MOTpeOIIIeMbIX CaMUM pacTeHHeM, oOpa3yeTcs eule psi OTOPOCOB MM MOOOYHBIX MPOIYKTOB, AJIS
NUTAHUS PacTeHUs HE HMMEIONIMX HUKAKOrO 3HAYEeHHs; OHM MOTYT OBITh OTHECEHbl B TIpYIITy
BbieneHuil. K 3Toi rpynme mpuHaiexaT HEKOTOpble KHUCIOTHl M MHUHEpallbHbIE COJIM, 3(UpHBIE
MacJia, CMOJIbL, aIKAJIOUABI, CIIM3H U AP.


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%D1%8F_%D1%82%D0%BA%D0%B0%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%B1%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BA%D0%B0_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%BA%D0%B0%D0%BD%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D1%80%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5_%D1%82%D0%BA%D0%B0%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B3_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%BE%D1%8D%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B8%D0%B4%D0%B5%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BB%D0%BB%D0%BE%D0%B3%D0%B5%D0%BD
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IIpoBoasimue Tkanu. I[lepemernieHue MNHUTATENbHBIX BEIIECTB, TOIJIOIIEHHBIX U3 TIOYBBI U
CUHTE3UPYEMBIX B pACTCHHH, IMPOUCXOAUT IO BCEM JKHMBBIM KIJIETKaM, a Takke I0 KIeTKaM
CHELMATIM3UPOBAHHBIM; IIOCIEAHUE BXOJAT B COCTAB IIPOBOSIINX TKAHEH.

CoOCTBEHHO MPOBOJAIIME BJIEMEHTHl B TeJ€ PACTeHUs] TPYNIUPYIOTCS B KOMILUIEKCHI C
KJICTKaMH, BBITIOJTHSIOIIUME UHBIE (QYHKIIMK (MEXaHUYECKYIO U 3alacarollyio). B cOBOKYMHOCTH OHU
HEpeIKO 00pa3yloT MPOBOJAAIIUE MMyYKH, TPOHU3BIBAIOIINE TEJIO PACTCHUS B PAa3HBIX HAIPABICHUSIX U
o0ecreynBaONIUe HAMPABICHHYIO NepeAady MUTATENbHBIX BEIIECTB M MEXaHWYECKYIO MPOYHOCTH
OpraHoB.

[Tyuku cocroar u3 myba ((odMbl) W JpeBecHHBl (KCmiieMbl). Takue MydkH Ha3bIBAIOTCS
CIIOKHBIMU. Pexke popMUpYIOTCS TPOCTHIE MYyYKH, COCTOSAIINE WIH TOJIBKO U3 (JI0AMBIL, UIH TOIBKO U3
KcnineMsbl. [Tydku MoryT OBITH OTKPBITBIMH, €CJIM B HUX UMEeTCsl KamOuii, Giarogapsi paboTe KOTOporo
MyYKH pa3pacTaroTCs U yBENUYUBAIOTCS. B 3aKphITHIX Myukax kKaMOusi HeT. CIOXKHBIE MTyYKH C YYETOM
B3aMIMHOT'O PACIIOJIOKCHHS (DJIOOMBI M KCHJIEMBI MOAPA3JICISIIOT Ha OOKOOOYHBIC (KOJUTATepPAILHEIC),
Koraa (ji03Ma M KCHJIeMa pacIioiaratoTcs psaaoM, 00k o 00k; ABaxkapl 00K0OOUYHBIC (OUIaTepalibHbBIC),
KOTJa K KCHJIEME C JBYX CTOPOH MpPHUMBIKaeT (yiodMa; KOHIICHTPHUECKHUE, Koraa (rodMa OKpyKeHa
KCUJIEMOM WJIM KCWJIeMa OKpykeHa (podMoi; paauanbHble, KOTJa MO KPYry JIy4d KCHUJIEMBI
yepeayrores ¢ Jiydamu (iaosMmel. [locneanuil Tun mydka XapakTepeH A KOpHEW IpU MEPBUYHOM HUX
CTPOCHHH.

HpeBecuHa, win KCWJIeMa — CIOXHas TKaHb, TJ€, MOMHUMO COOCTBEHHO IPOBOJISAIINX
AJIEMEHTOB (Tpaxeua U COCYAOB), UMEIOTCS KJIETKH, BBITOJHSIONINE MEXaHUYECKYI0 U 3alacarollyio
¢dynakuu. Tpaxeuasl — 3TO MEPTBBIC, BBITSHYTBHIC, HEPEIKO Ha KOHI[AX HECKOJIBKO 3a0CTPEHHBIC
KJIETKH, paclioyiararofecs Tak, YTO KOHEI[ OJHOM KIIETKH 3aXOAMUT 3a JPYryro KieTky. O0olouku
TpaxeuJ| yTOJILIAIOTCS U OJPEBECHEBAIOT. XapaKTep YTOJIIEHUsI MOXKET ObITh pa3auuHblil. Bropuunas
000JI0uKa HAaKJIaJabIBa€TCAd Ha TEPBUYHYIO B BHUJE OTIEIBbHBIX KOJNel (KOJb4aThle Tpaxeuibl) HIU
cnupaiau (cnupanbHble Tpaxeunbl). bojee TecHoe pacroyioKeHHe KoJiel] WIM OTAEIbHBIX BUTOK
COUpAJIM M BO3HUKHOBEHHUS BEPTUKAJIBHBIX TMEPEMBIYEK MEXKJIYy HHUMH MOXET TPUBECTH K
(OpMHUPOBAHUIO JIECTHUYHBIX M CETYATHIX Tpaxewun. Y TMOCIEIHUX, B OTJIWYME OT KOJIbYATBIX U
CHUPAJIbHBIX, YBEJIIMYMBAETCSI MEXaHUUECKAsI IPOYHOCTh KIETOYHBIX CTEHOK.

Mexannyeckue TKaHU — 9TO TKaHMU C SIPKO BBIpaXEHHOW omopHO#l ¢yHKumer. OHM 0o0pasyroT
CKeJleT pacTeHus. TKaHU 3TH HEOJIMHAKOBBIE, TO3TOMY PA3JIMYAIOT KOJUIEHXUMY U CKIEPEHXUMY.
Konnenxuma 3TO TUNMYHAs ONOpHAs TKAaHb PACTYIIMX OPraHoB, MO0 KIETKHW 3TOH TKaHU
HaYMHAIOT U epeHIpoBaThCS OYEHB paHO, U Oaroapsi COXpaHEHUIO CIOCOOHOCTH K PACTSXKEHUIO
OHU HE IPEMATCTBYIOT POCTY OpraHa B ILI€JIOM, oOecreuuBasi Ipyu ATOM €ro npovyHocTh. Komienxuma
XapakTepHa JIJIs HaI3eMHBIX OPraHOB M pa3MeniaeTcs 1o nepudepun Kopsl cTedis, Mo Kpaw JIUCTOBON
IUTACTUHKH U B 00JIACTH pacIOJIOKEHUS TJIAaBHOM JKUJIKY JTHcTa. KIeTKu KOJIJIEeHXUMBI J)KUBbIE, HEPEIKO
coJiepKaT XJIOpOIIACTBHI. OHU HECKOJBKO BBITSHYTHI IO OCBIO OPTraHa, a Ha MOMEPEYHOM CEYEHUHU
MHOTOYTOJIbHBIE WJIA B OYEPTAHUH MPUOIIHKAIOTCS K MPSIMOYTOIBHUKY.

CxiiepeHXUMa MOXET OBITh 00pa3oBaHa BHITSHYTHIMH KIETKAaMU C 3a0CTPEHHBIMH KOHIIAMH
(CKIIepeHXMMHBIC BOJIOKHA) WU KiIeTKkaMu. KoTopbie MMEIOT OoJiee Uili MEHEE OJIMHAKOBBIE Pa3MEpPhI
B Pa3HBIX HAMpaBIEHUIX (CKIEPEUIbl, MM KaMEHUCThIC KIeTKH). CKIEpEeHXUMHBIE BOJOKHa — 3TO
OOBIYHO MEpTBBIC KJIETKH, C TOJCTOCTCHHOW, dYaIe OJIpEBECHEBINIEH  00OJOUKOM, C
HEMHOTOUYUCIIEHHBIMHU MOPaMH. Y HEKOTOPBIX pAacTEHUM (BHUHOTPaj, KMUPKA30H) BOJOKHHCTAs KIIETKa
UMeeT nomnepeyHsle neperopoaku. Ckiepenabl, WIM KAMEHUCThle KJIETKH, OY€Hb IIHPOKO
MIPEJICTABJICHBI B Pa3HBIX YAacTAX PACTEHUs: B cTedJie, B KOXKYpEe CEMsH, B CTCHKE OKOJIOIJIOJHUKA, B
nucThax. Kietku oOBIMHO MEpTBBIC, TOJCTOCTEHHBIE, C OJIPEBECHEBIIEH 000JIO0YKOW, MPOHU3AHHON
MHOT'OYHUCJIEHHBIMHU TOPaMHU.
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4. AnocTpaTUBHBIA MaTepua: HOYTOYK, MyJIbTUMETUIHBIN TPOEKTOP, SKPaH.

5. Jlutreparypa:

OcHoBHas:

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

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

3. Aiinap6aeBa, /[. K. Pactutenbnbie pecypcesl Kazaxcrana u ux paiioHaaIbHOE HCIIOIb30BAHKE:
yuebHoe nocobue. - 2-¢ u3a. - Kaparanmga: AKHYP, 2019. - 194 c.

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

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

JdonoJbHUTEIbHAA:

1. Amnupiukuaa, A. M. boranuka: pykoBoACTBO 1O yueOHOU MPAKTHKE. - 2-€ U3l., UCIIP. U JOIL. ;
Pek. YueOHo-meroamu. 00ben. o Mea. hapmarl. oopas. By3oB Poccun. - M. : MUA, 2013. - 136 c.
;WL

2. boranuka. PyKoBOACTBO K MPaKTUYECKUM 3aHATHAM: yaeOHoe nocodue /mox pex. E. U.
bapa6anoga. - M. : IDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTHIX pacTeHU basHayIbCKOro HaIMOHAIBHOTO mapka [ Tekcr] :
pyxoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE Pecypcehl:

1. 3aitumkosa, C. I'. boranuka [D1eKTpoHHBIN pecypc|:0KyIbIK / Ka3akTia. aya. M. b. Baiiranuesa.
- DnekTpoH. TekcToBble AaH. ( 143M6). - M. : I'DOTAP - Menua, 2017. - an. ont. auck (CD-
ROM).

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ mox pen. E. U. bapabanosa. - OnexkTpoH. TekcToBbie AaH. ( 48.8M0). - M. : ID0TAP - Menua,
2017. - 5. ont. quck (CD-ROM).

3. 3aitumkona, C. I'. Boranuka [D1eKTpoHHBIN pecypc|: OKyIbIK / Ka3akTil. aya. M. b. baliranuesa.
- DnekTpoH. TekcToBble AaH. (143M06). - M. :I'DOTAP - Mexaua, 2016. - 304 6.

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

5. Maxaros b.K., Ilatcaes O.K., Opsinbacaposa K.K., Tokcanb6aepa JK.C., Kagumaena X.A.
Boranuka: Okynsik - IBepo Anmartsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boraHnuka : KOHCIIEKT Jeknuii. YueOoHoe nocodue / M. E. IlaBnoBa. — Mockaa :
Poccuiickuit yauBepcuter apy»x061 Hapoaos, 2013. — 256 c¢. URL:
https://www.iprbookshop.ru/22163.

. KoHTpOJIbHBIE BONIPOCHI (00pPaTHOM CBA3M):

. PacTuTenbHas TKaHb U €TO BHJIBI

. Yka3ate QpyHKIIIO 00pa30BaTEeIbHBIX MEPUCTEM.

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

A~ W = O

JIEKLUS Ne3
1. Tema: BereraTuBHbIE OpraHbl: KOPEHb
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2. Heanb: M3yuuTh CTpOEHUE MPOPOCTKOB OJHOJMOJBHBIX W JABYJOJBHBIX PACTCHHH, KOPHEBYIO
CHCTEMY, OCHOBHbBIC 3aKOHOMEPHOCTH B CTPOEHHM BEreTaTUBHBIX OpraHoB. M3yuuts Mopdoioruto,
aHATOMMIO U (PU3UOJIOTHIO KOpHs. HayunThcss MpUMEHATh TEOPETUYECKUE 3HAHUS Ha MTPAKTHKE.

3. Te3uchl JEeKINHU:

Mopdonorust, aHaTOMHsI U PUIUOTOTHS KOPHSI.

THUnbl KOPHEBBIX CUCTEM.

Tunel kopHEH

Bunounsmenenne KopHeH.

KOPEHD — 310 OCeBOll BEereTaTuBHbIN opraH pacreHus. KOopHM 3akperuisitoT pacTeHus: B IOYBE,
o0ecrneynBaOT BCAaCblBAaHUE M IIOCTYIJIEHHME B pAcTeHUE BOABI M MUHEPAIbHBIX BEILECTB,
HEOOXOJUMBIX ISl OCYIIECTBIICHHS HOPMAaJIbHOH >KM3HENESITEIBHOCTH OpraHm3Ma. B HMX KieTkax
IIPOMCXOJIUT CUHTE3 Pa3HOOOpa3HbIX M JKU3HEHHO BaKHBIX coeluHeHHH. Kpome Toro, kopeHb MOKeT
CIIy’)KMTh XPAaHWIMILIEM 3allacHbIX BEIIECTB, MCIOJIb3YEMBIX PACTEHHEM B OIPEICICHHBIE NEPHUOIbI
BEreTallud. B HEKOTOpBIX cilydasx Ha KOPHAX 3aKJIA[bIBAIOTCS IPHUIATOYHBIE IIOYKH, U3 KOTOPBIX
Pa3BUBAIOTCS] HOBBIC HAJ3EMHBIE TIOOETH.

Kopens nmeer nuanHapuyeckyro GopMmy, K BEpXyILIKe BBITSHYT Ha KOHYC; HA KOPHE HET JIMCThEB U
reHepaTUBHBIX oOpraHoB. [Ipu mpopacTaHuM ceMEHM KOpPEHb IEPBBIM NOSIBISETCA 3a MpeesiaMu
KOXYpBI M pacTeT BepXylKkoil. Ha KOHUYMKE KOPHS KJIETKHM MHTEHCHUBHO JIEIUTCS. BbIlie 3T0il 30HBI
KJIETKM TOYTH MPEKpaIlalT JeleHue, U Onaronzapst Oosiee AJIUTENBHOMY POCTY IO CPaBHEHHUIO C
KJIETKaMM IEepBOM 30HBl OHU CHJIBHO BBITATMBAIOTCA U BAaKyOJIM3HUPYIOTCS (30HA PACTSKEHHS).
3aKOHYMBIINE POCT KJIETKH BCTYMaOT B ¢a3y auddepenunanym, B pe3ynbraTe 4ero GopMupyroTcs
IIOCTOSIHHBIE TKaHU OpraHM3Ma. YUYacTOK KODPHs, CIEAYIOIUN 3a 30HOW paCTSDKEHHUS, ITOJTYYHII
Ha3BaHue 30HBI Auddepennnanym kierok. Ha ydacTke KOpHS BBIIIE YKa3aHHOW 30HBI TEPBUYHAS
muddepeHaus TKaHU yXKe 3aKOHYMIIaCh. DTa 30Ha KOPHEBBIX BOJIOCKOB, WJIM 30HA BCAChIBaHUS.
KopHeBble BOJIOCKH SBISIOTCS BBIPOCTAMH TOHCTOCTEHHBIX KIIETOK HapyXKHOro cios. B 3oHe
mudQepeHIHaui 3TH BBIPOCTHI TOJBKO €I11€ HAaYWHAIT 00pa30BBIBATHCS U 3aTE€M BBITATMBAIOTCA J10
0,5-1,0 cM. 30Ha KOPHEBBIX BOJIOCKOB y Pa3HBIX PACTEHUI MMEET HEOIMHAKOBYIO MPOTSHKEHHOCTH HO B
cpenHeM paBHa 2 — 3 cM. KopHEBbIE BOJIOCKM yBEJIMYMBAIOT BCACHIBAIOLIYIO TOBEPXHOCTH KOPHEN BO
MHOTro pa3. OHM IUIOTHO MPWIMMAIOT K MOYBEHHBIM YacTHIAM, T.K. HA MX MOBEPXHOCTH OOpasyercs
CIM3UCTBIN cioil. KopeHp mormomaer u3 mo4yBbl BOAY, MUHEpPAIbHBIE U HEKOTOPHIE, CPAaBHUTEILHO
HU3KOMOJIKYJISIDHBIE, OpraHMuYecKue coeAuHeHus. llormomieHne BelIECTB W3 BHEIIHEW cpefbl
n36upatensHo. JKUBOH OpraHu3M ycBauBaeT CO€AMHEHHUE, KOTOPbIe HEOOXOIUMBI Il OCYIIECTBIECHUS
€ro HOpPMaJIbHOM kHU3HeaeaTeabHoCcTU. KileTku KOpHS, KpoMe TOTO, BBIIEISIOT BO BHEIIHIOK Cpeay
BeniecrBa. Koropele mNpeBpamaroT  TPYIHOAOCTYIIHBIE [UIsl IOTJIOIIEHUS PAacTEHUEM COJHA B
nerkoycBoembie popmbl (Harpumep, Caz (PO4)2).

4. AnnocTpaTUBHBINA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKpaH.
5. JIureparypa:
OcHoBHasn:
1. boranuka: okynbik / b. K. MaxaroB [%.0.]. - AnmaTsl :9Bepo, 2014. - 424 Ger.
2. boranmka: okynslK / b. K. Maxartos [k. 0.]. - [lIeimkenT :b. k., 2013. - 424 Ger
3. Aiinap6aesa, J[. K. Pactutensubie pecypchl Kazaxcrana u Mx paliioHaIBHOE UCTIOIh30BAHUE!
yuebHoe nocobue. - 2-e u3a. - Kaparanna: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p

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

JlomoabHUTEILHAS:

Awnh e
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1. Annpnukuna, A. M. boranuka: pykoBOJACTBO MO Y4eOHOW MPaKTUKE. - 2-€ U3/., UCIIP. U JIOIL. ;
Pek. YuebHo-MeTony. 00bea. o mea. papmair. oo6pas. By3oB Poccun. - M. : MUA, 2013. -
136 c. : mi.

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

3. Ompenenurens COCYIMCTHIX pacTeHUi basHaybckoro HarmoHambHOTO Napka [Teker] :
pykoBojctBo / A. H. Kynpusnos [u np.] ; oTB. pen. A. JI. 36emns. - HoBocubupcek : M3a-so CO
PAH, 2013. - 216 c. : um.

JIEKTPOHHBIE pecypcehl:

1. 3aifuukosa, C. I'. botanuka [ D1eKTpoHHBIN pecypc]:0KyIbIK / Ka3zakTil. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. ( 143M0). - M. : 'DOTAP - Menaua, 2017. - 1. onrt. auck (CD-
ROM).

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

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc|: OKybIK / Ka3akria. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

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

5. MaxaroB b.K., IlatcaeB O.K., Oprsinbacaposa K.K., Tokcan6aepa JK.C., Kagumaena XX.A.
boranuka: Okynsik - OBepo Anmartsl, 2020.https://www.elib.kz/ru/search/read_book/808/

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

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

6. KoHTpoJIbHBIE BONIPOCHI (00paTHON CBS3M):

1. Kakue opransl Ha3bpIBalOT BETETATUBHBIMU, & KAKUE — PETPOTYKTUBHBIMH ?

2. Yrto 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 nmpencrasisier
c000if KOPHEBOI BOIOCOK?

JIEKIIUSA Ned

1. Tema: BereratuBHble Opransl: crebesnb, mooer.
2. Heab: M3yuuth CTpOEHHE NPOPOCTKOB OJHOMOJIBHBIX W JABYIOJBHBIX PAacCTeHUH, MOOETOBYIO
CHCTEMY, OCHOBHBIE 3aKOHOMEPHOCTH B CTPOSHHH BETETaTUBHBIX OpraHoB. M3yuuth Mopdoimoruto,
aHaTOMMIO U (PU3UOJIOTHIO cTebs1. HayuynThes mpUMEHSITh TEOpETHUECKUE 3HAHUS HAa IPAKTUKE.
3. Te3ucsl JeKkuuu:

1. Mopdonorus, anatomus 1 GU3NOIOTHS CTEOIS.

2. TloGeroBas cucrema.

3. Tumsl ctpoenus cTels.

4. Bunousmenenue noberon

Cmebenb — 5T0 oceBas uacTb mnodera. OH BBINOJMHSAETCS ONOPHYIO (QYHKLUHUIO |

o0OecnieunBalOT HamboJjee OIaronpusiTHOE PACIONIOKEHHE K UCTOYHHKY CBeTa (POTOCHHTE3UPYIOIINX
OpPraHOB — JIUCTHEB; HA HEM paCMOjararoTcsi MOYKM W Pa3BUBAIOLIMECS M3 HUX MOOETH BETBIICHUS.
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UYepes crebenb OCYIIECTBISIETCS CBSI3b MEXAY OpraHamMH BO3AYIIHOTO W IMOYBCHHOTO MUTAHUS; IO
MPOBOSIIMM TKaHSM CTeOJiE K KOPHAM IIOCTYMalOT MPOAYKTHl (OTOCHHTE3a, a OT KOpHEH K
HAJ3EMHBIM YacTsSM PAacTEHUs 00ECIEUMBACTCS MPUTOK BOJIBI M PACTBOPCHHBIX B HEW MUTATEIBHBIX
BEIIECTB, IOTJIONIEHHBIX M3 MOYBBI, U BELIECTB, CUHTE3UPYEMbIX B KopHsX. Crelenb sBisercs
XpaHWIHINEM 3aracHbIX BemecTB. Ha HeM MOryT oOpa3oBBIBATHCS MPUIATOYHBIC KOPHHU, YTO BaXKHO
IIPU BEreTaTUBHOM Pa3MHOKEHUHU PAcTEHUI moberaMmu.

Crebenb  MOXKET OBITh OKPYTIIBIM, TPEXTPaHHBIM, YETHIPEXTPAHHBIM, MHOTOIPAHHBIM,
KppulaTbiM U T.J. Crebnu OBIBAIOT TJIaJKUMH, PEOPUCTBIMH, OMYIIEHHBIMU MPOCTHIMH HIIU
KEJIE3UCTHIMU BOJIOCKAMH WJIM TEMHU M JIPYTUMH OJHOBPEMEHHO. Bce yka3zaHHBIC NMPU3HAKHU CTEOIs
4acTo SIBJISIFOTCS TOCTOSIHHBIMU JJIs1 JAHHOTO BUJA PACTEHHUS.

B mmunHy crtebens pacter Onaromaps JCICHHIO M POCTY KJICTOK IMEPBUYHONW MEPUCTEMBI
(BepXyIlIEYHON U BCTaBOYHOI). IHTEHCMBHOCTh pOCTa pa3inyHa y pa3HbIX pacTeHuil. Haubomnbimmit
npupocT 3a cyTku (Ha 50-90 cm) oGHapykeH y crebns 6amOyka. HeognHakoBa mMpooKUTEIBEHOCT
xu3Hu crebneil. OHa ucuucisercss 2-3 Hemens MU y HEKOTOpPhIX 3(heMepoB M COTHSAMH M Jaxe
TBICSIYaMH JIET Y APEBECHBIX PACTCHUH.

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

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

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

8. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx paliioHaIBHOE UCTIOIb30BAHUE!
yueOHoe rocobue. - 2-¢ u3f. - Kaparanga: AKH¥P, 2019. - 194 c.

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

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

JdonmonbHUTEIBbHANA:

1. AnneimmkuHa, A. M. BoraHuka: pyKoBOJICTBO IO yU4eOHOI MpaKkTHKe. - 2-€ U3[., UCTIP. H 0. ;
Pek. YueOHo-MeTOMY. 00BeA. 0 Mea. dapmail. 00pa3. By30B Poccuu. - M. : MUA, 2013. - 136 c. :
WL

2. boranmka. PykoBOACTBO K MPakTHYECKUM 3aHIATHSIM: yaeOHoe mocodue /mox pen. E. U.
bapa6anoga. - M. : [DOTAP - Menua, 2014. - 304 c.

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

DJIEKTPOHHBIE PecypcChI:

1. 3aiiymkoBa, C. I'. boranuka [ D1eKTpoHHBII pecypc|:0KyIbIK / Ka3akTil. aya. M. b.
Baitranuesa. - 3nexTpoH. TekcToBbIe MaH. ( 143M0). - M. : IDOTAP - Menaua, 2017. - o11. onr.
muck (CD-ROM).

2. boraHmKka: pyKOBOJCTBO K IPAKTHUYECKUM 3aHATHSM [ DJICKTPOHHBIN pecypc] : yueOHOe
nocobue / mox pen. E. U. bapabanoBa. - DnekTpoH. TekcToBble AaH. ( 48.8M0). - M. : TDOTAP -
Menua, 2017. - a1. ont. auck (CD-ROM).

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

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

5. Maxaros b.K., Ilarcaes O.K., Oprsibacaposa K.K., Tokcan6aesa XK.C., Kagumaesa JXX.A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/
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6. Hemmna, M. U. botanuka (opranorpadus u pa3MHOKEHHE pacTeHul) : yueOHoe mocooue / M.
. Jlemuna, A. B. ConoBbeB, H. B. UeueTrknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
7. IlasnoBa, M. E. boTannka : KOHCIIEKT JieKImi. YueoHoe nocooue / M. E. ITaBnosa. — MockBa
: Poccuiickuii yauBepcutet npyx0s1 Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.
6. KoHTpoJibHBIE BONIPOCHI (00paTHOI CBSA3M):
1. Kakue opransl Ha3bIBalOT BETETATUBHBIMU, a KAKUE — PEMPOAYKTUBHBIMH ?
2. Yto Takoe KOpeHb, KAKOBBI €ro (PyHKINHU ?
3. Uro Takoe kopHeBas cuctema? Kakue ObIBAIOT THUIBI KOPHEBBIX CHCTEM MO MPOUCXOXKICHUIO U TIO
bopme?
4. 13 xakux 30H cOCTOUT KopeHb? KakoBbl cTpoeHre u GyHKIIUN KaKI0W U3 HUX? UTo mpencraBiseT
c000i1 KOPHEBOI BOJIOCOK?
5. [lepBruHOE aHATOMHYECKOE CTPOCHUE CTEOIS.

JIEKIUS Ne5
1. Tema: Mop@donoro-aHaTOMU4ECKOE CTPOCHHE JINCTA
2. Heap: M3yuuts mopdornoruo u ¢usnonoruto jucra. Hayuurbcs NPUMEHATh TEOPETHUECKHUE
3HAaHUA Ha ITPAKTHUKE.
3. Te3ucel JeKINHU:

1. Amnaromust u MOPQOIOTHS JHCTA.
2. BepxHue, cpeqHue, HIDKHUE JTUCThS.
3. CroxHBIE M IPOCTHIE JIUCTHSL.
4. BunousmeHeHue JIUCTA.
Jluer — 310 OOKOBOE oOOpazoBanue Ha credse. OH BbIMONHSAET (QYHKIUU (HOTOCHHTE3A,
TpPaHCIUPALUH U Ta3000MeHa.
OCHOBHBIE YACTH JHCTAa — JIMCTOBAas IUIACTHHKA, YEPEIIOK, IPWJIUCTHUKA W OCHOBaHUE.

OcHOBaHMEM JHCT MPHUKpEIUIIeTcss K cTeOa0. DTO 4yacTh JHUCTAa y Pa3HBIX PACTEHUH MOXXET OBbITH
pa3BuUTa HEOAMHAKOBO. MIHOTIa OCHOBaHHME 3HAUMTENLHO Pa3pacTaeTcsi U 00pa3yeTcs Biarajuiie.
Brnaranuiie npukpbIBaeT U 3allMIIAET Ma3yLUIHYIO MOYKY U Y4acTOK cTe0Jisi B OCHOBAHUU MEXKI0Y3Ius,
9TO OCOOCHHO Ba)XXHO BO BpEeMs €ro BCTaBOYHOTO pocrta. Yepemok oOecrmeunBaeT Hamboiee
ONaronpusATHOE PpACHOJOKEHHWE IUTACTUHKM IO OTHOIIEHHIO K  COJIHEYHBIM Jy4daM, a TaKxke
CIIOCOOCTBYET OCHAa0IeHUIO YIapoB MO JIUCTY Kamesdb JOXIA, Tpana W T.4. Pasznmmunyro (yHKImIO
MOTYT BBINOJHATh NPUWIMCTHUKH. B 1MoYke OHM 3alUINAIOT MIACTUHKY TOTO JKe JHcTa (JIuma, oepesa)
WJIU BECh 3a4aTOYHBIN MoOer B 1esioM (KJIeBep, COUYeBUYHUK, ¢ukyc). Ha B3pocioMm mobere BO3MOKHO
UX 3HAUUTENIBHOE pa3pacTaHWe, M OHU NPHUHUMAIOT Ha ce0sl LENMKOM WJIM YaCTMYHO (PYHKLIUHU
TUTACTHHKH. B HEKOTOPBIX CITydasX MPWIMCTHUKH MPEBPAMIAIOTCS B KOMIOYKH U 3alIUIIAIOT PACTCHUE
OT IO€JIaHMsl )KUBOTHBIMHU. J|Ba MPMIIMCTHUKA OJHOTO JINCTA MPU CPACTAHUU IPYT C JPYTOM 00pazyroT
pacTtpy0 — oyt TpyOKy BOKpYT CTEOIS.

®opma JuCTbeB. 3€leHBIC JTUCThS Pa3HOOOpa3HbI Mo GopMe. DTO pasHOOOpa3ue ompenensieTcs
TEM, YTO OTAETbHBIC YaCTH JIMCTAa HEOJUHAKOBO PA3BUTHI HE TOJBHKO Y Pa3HBIX PACTEHHIA, HO JaXe Yy
OJTHOT'O M TOTO k€ BUA. JIUCThS C YepelKoM Ha3bIBAIOT YEPEIIKOBBIMU. BO3MOXKHO OTCYTCTBHE Y HUX
Yepelnka, ¥ TOT/Ia UX Ha3bIBAIOT CHITINMH.

JIvcT Ha3BIBAIOT MPOCTHIM, €CIIM UMEETCSI O/1HA TUIACTUHKA, U CJIOXKHBIM, €CJIM Ha YepelIKe UMeeTCs
HECKOJIbKO TUTACTHHOK, HA3bIBAEMBIX B JTAHHOM CIIy4ae JMCTOYKaMH. JIMCTOYKM CIOKHOTO JIHCTA
UMEIOT 0COObIe COWJIEHEHMs C OOIIMM YEpPEeHIKOM U HEePEeIKO OMaJaroT MOoJAWHOUYKe. Yalle cIoxKHbIe
UMEIOT JIBa-TpU M Oo0Jjblle JUCTOYKOB. OHU MOTYT OBITH TPOHYATOCIOKHBIMH (KJ€Bep, KUCIIHIA),
NaJIbYaTo-CAOKHBIMU  (JIFONIMH, KallTaH), CJIOXHBIMHU HEMapHONEpUCTHIMH (psOUHA, IIHUIIOBHHUK),
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CIIO)KHBIMU TIAPHOTICPUCTBIMU (dnHA, TOPOX). CIOXKHBIA JTHCT MOXET OBITh M OJHOJIMCTOYKOBBIM.
Toraa oH oTMYaeTcs OT MPOCTOrO JIMCTA HATMYUEM 0COOOT0 COWIEHEHUS MEXTy TJIaBHBIM YEPEUIKOM
Y YEPEIIKOM JIMCTOUKA.

Baxxubie npu3Haku B MOP(HOIOrHUECKO XapakTepUCTUKE JHucTa — opMa odepTaHUs IIACTHHKH,
ee Kpasi, OCHOBAHMsI, BEPXYIIKH, CTENIEHb PACUJICHEHHUS IUIACTUHKH U XapaKTep >KUJIKOBaHUSI.

Jlucropacnoso:xkenue. MecTo MpHKpEIUIeHUs JUCTa Ha cre0le He CclydyailHO, a BIIOJHE
3aKOHOMEPHO, W OMPEACISAETCS OHO YK€ Ha KOHYCe HapacTaHws rmobera. 3aJIO)KCHHE JIMCTHEB Ha
BepXyIIKe 1modera kak OOKOBBIX 00pa30BaHMIl UAET B BocxojsiieM HampasieHud. OT y3ia Ha crebiie
MOJKET OTXOJUTh OJUH JIUCT, Ba U Ooibie. [1o0 3TOMYy COOTBETCTBEHHO Pa3IMYarOT o4depeaHoe (Wiu
CHUPAJIbHOE), CYNPOTUBHOE U MYTOBYATOE JIMCTOPACIIOIOKEHUE.

BuyTpeHHee cTpoeHue JMCTOBOW mJacTUHkM. [lnacTuHka nucta CBEpXy W CHU3Y
MOKPBITA KOXUIIBI, UM 3MHAEpMUCOM. Hapy>KHble CTEHKH KIETKH KOXHUIIbI, OCOOCHHO C BepXHeu
CTOPOHBI JIUCTA, B OOJBIIEH WM MEHBIIEH Mepe YTOJIIICHbl W TMPOIMUTAHBI KUPOIMOJI00HBIMU
BEIIECTBAMH — KYTHHOM U BOCKOM, KOTOPBIE, BHICTYIIasl Ha TOBEPXHOCTHU KJIETOK, 00pa3yloT KyTHKYIY.
Bce 310 nmpuBOAUT K COKpAIIEHUIO TIOTEPH BOJBI C IIOBEPXHOCTH JIMCTA. 3AIIUTHAS (QYHKIHS KOXKHIIBI
YCUJIMBAETCS B PE3YJIbTATE PAa3BUTHUS HA HEW BOJIOCKOB.

Ha mopdosornueckn BepXHei CTOPOHE JIUCTA MO KOKUIICH HAXOIATCS TOHKOCTCHHBIE KICTKU C

XJIOpoIutactTaMu. B 3TUX KIIeTKax OCYIIECTBISIETCS Mpolecc (POTOCHHTE3a — CHHTE3 OPraHu4ecKoro
BEIIIECTBA W3 YIJVIEKUCJIONO Ta3a W BOABl NPH YYAaCTUM  COJIHEYHOM SHEPruM u XJIOpoduiria.
Xnopogwiin MOTJIOUIAeT COJHEYHYI0 SHEPruio. YTIUVIEKHCIBIM Ta3 TOoCTymaer B JIUCThS U3
OKPY’KaIOIIET0 MX BO3/lyXa 4Yepe3 yCThbUYHBIC IICIM B KOXXHIIE, & TaK)KE HEPEAKO U 4Yepe3 BCIO
MMOBEPXHOCTh IIACTUHKH, HO B TOPa3J10 MEHBIIMX KOJIMYECTBax. Boay U3 MOUYBBI MOIJIOMIAIOT KOPHU, U
IO MPOBOJIAIIMM TKAHSIM OHA IMOCTYIAET K XJIOPOPUILIOHOCHBIM KIIETKaM JIHCTA.
Mesxy coOCTBEHHO (DOTOCHHTE3UPYIOIIEH TKaHbIO, 1O (hOpPME U PACTIONOKEHHUIO KIETOK IMOTYYHBIIEH
Ha3BaHWe MaJWCagHON, WM CTOJOYATOM, WM HIDKHEH KOXHIEH IJHMcTa HaxoIaTcs PBIXJIO
PaCIOJIOKEHHBIE KJIETKH, TOXKE COJAEpKAIIUe 3€JEHbIE IJIACTU/Ibl, HO B MEHBIIEM KOJUYECTBE. JTO
KJIETKHU TyO4aToil TkKaH!u. C TOBEPXHOCTHU ITUX KJIETOK MPOUCXOIUT UCTIAPEHUE BOBI B MEKKIIETHUKH,
a 3aTeM HaKaIUIMBAIOIIUINCS Map BBHIXOAUT HApPYKy Yepe3 YCTPUUHBIE MIENTH B Koxkulle Tucta. OOBIYHO
YCThUIIAMH OBIBACT TIPOHM3aHA KOXXKMIIA HA MOP(OIOTHYECKH HUKHEH CTOPOHE TUIACTHHKU, XOTS
BO3MOXXHO 0Opa3oBaHHe YCTHHI[ MU Ha BEpXHEH CTOpoHe mucTa. Ecnu pacTeHUE HCIBITHIBAET
HEJIOCTaTOK B BOJE, TO YCTPUYHBIC KIIETKH CMBIKAIOTCS M 3aKPBHIBAIOT I1Iesib. CMBIKAHUIO KJIETOK
MpEAIIECTBYEeT MOHM)XEHHE B HHUX Typ TOpHOro pAamieHus. I[lpu 3akpbITbIX ycCThULAX Map
3a/IEPKUBACTCA B MEXKJIETHUKAX, U TIPU HACHIIIEHUN MEXKJIETHOTO MPOCTPAHCTBA MMAPOM HACTYTMaeT
paBHOBecHE MEXIy ABYMs (hazamMu BOABI — KUIKOM B KJIETKaxX M MapooOpa3HO B MEXKIETHUKAX.
[Iponiecc ucnapenust BoAbl mpekpamaeTcs. Takum oOpa3om, TpaHCIHpalUs CKIAJABIBACTCS M3 JIBYX
3TaNoOB — UCHAPEHUsSI BOJbI C MOBEPXHOCTH KIJIETOK MAKOTH JINCTA B MEXKKIJIETHUKH U TMOCIEIYIOIIErO
BBIXOJIa TIapa 4Yepe3 Ieib YCThUIlAa. Takas TpaHCHUpalusi Ha3bIBaeTcs ycTpuyHoW. HecpaBHeHHO
MEHBIIIUNA MPOLEHT BOJIbI UCHAPSETCS HEMOCPEACTBEHHO C MOBEPXHOCTU JIUCTA Yepe3 KOXKHUILY. ITOT
TUT TPAHCIIMPAIIMU TOJYYHJI Ha3BaHWE KyTUKYJsipHOW. CTonmOuarast u ryouaras TKaHHU JINCTa BMECTE
COCTaBJISIOT ME30UILT — CPETUHHYIO TKaHb JIUCTA.

Bo Bcex HampaBieHUSX TUIACTUHKY MPOHU3BIBAIOT JKWJIKU — OTOpHBIE (MEXaHWYECKHE) U
MPOBOASAIINE TKAaHU, COOpaHHBIC B My4ykd. YacTo B IIEHTpE MIIACTUHKU MPOXOIMT TJIaBHAS SKUIIKA,
COCTOsIIAs WHOTJA U3 HECKOJBKUX MapajuIeIbHO MAYIIUX IMYYKOB; OT HEEe OTXOISIT OOKOBBIE JKUJIKH,
naroriue Bce 6osee u 6oliee TOHKHE OTBETBIICHUS.

4. UnarocTpaTMBHBIA MaTepHaJl. HOyTOYK, MyJIbTUMEAUMHBIN MPOEKTOP, SKPaH.
5. Jlutepatypa:
OcHoBHas:

1. Boranuka: okynsik / b. K. MaxatoB [k.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.
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2. boranuka: okynbeik / b. K. Maxatos [xk. 0.]. - IIeimkenT :b. k., 2013. - 424 Get
3. Aiinap6aeBa, /[. K. Pactutenbnbie pecypcel Kazaxcrana u ux paliioHaabHOE MCIIOJIb30BaHKE:
yaebHoe nocobue. - 2-¢ u3a. - Kaparanmga: AKHYP, 2019. - 194 c.

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

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

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

JlonoIbHUTEIbHAS

1. Annennkuna, A. M. boraHuka: pyKoBOJICTBO 10 Y4EOHOM MPAKTHKE. - 2-€ U3, HCTIP. U JOIL. ;
Pek. YueOHno-meroamnu. o0ben. mo mea. hapmail. oopas. By3oB Poccuu. - M. : MUA, 2013. - 136
C.: W.

2. bBoranuka. PyKoBOACTBO K MPaKTUYECKUM 3aHATHAM: yaeOHOe nocodue /mox pex. E. U.
bapa6anoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTHIX pacTeHUN basHayIbCKOro HaMOHAIBHOTO mapka [ Tekcr] :
pyxoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE Pecypcehl:

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

2. boraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEeKTPOHHBIN pecypc] : yueOHoe mocodue /
nox pen. E. . bapabanoBa. - DnekTpoH. TekctoBbie naH. ( 48.8M0). - M. : [IDOTAP - Menua,
2017. - 5. onit. quck (CD-ROM).

3. 3aiumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKYIbIK / Ka3akrTia. aya. M. b. Baiiranuesa. -
DnexTpoH. TekcToBbie naH. (143M6). - M. :I'D0OTAP - Menua, 2016. - 304 0.

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

5. MaxaroB b.K., Ilatcae O.K., Opsiabacaposa K.K., Tokcanb6aepa JK.C., Kagumaena X.A.
Boranuka: Okynsik - IBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boranuka : KOHCIIEKT Jeknuii. YueOHoe nocodue / M. E. IlaBnoBa. — Mockaa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KonTpoJibHbIe BONIPOCHl (00paTHO¥ CBAA3M):

1.Mopdonorus nucra

2.AHaTOMHS TUCTA

3.2KunkoBanue nucra

4. Buasl nucTa

5.Ctpoenue nucra

JIEKIIUS Ne6
1. Tema: I'enepaTBHbBIE OPTaHbl PACTEHUS: LIBETOK, IO, CEMS.
2. Heapb: M3yunth 0COOEHHOCTH CTpPOEHHUE LBETKA, (hOpMYJTy IIBETKA M AUArpaMMBbl, BUIbI COLIBETHS,
ONBIIEHUS, OIUIOATBOPEHHS. YMETh PA3IMyYaTh BUABI IIJI0JIa U CEMEHA. YMETh NPUMEHATh 3HAHUS HA
IIPaKTHKE.
3. Te3ucnl JeKUHUHU:
1. Crpoenue nerka.
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@opMyna 1 [uarpaMma LBETKA.
Kiaccudukanmii conpeTuid.
Omnbutenne. OII010TBOPEHUE.
Knaccugukanus mio1oB U CeMsH.

OTtaen MOKpBITOCEMEHHBIE — CaMble BBICOKOOPTaHNW30BAaHHBIE PACTEHUS, TOCIOJACTBYIOIINE B
HACTOAIIEE BpeMs B PACTUTEIBHOM IIOKPOBE 3€MHOr0, I1apa M HacuuThiBaromue okoso 300 Teic.
BU0B. boratoe pa3sHooOpas3ue MOKPHITOCEMEHHBIX OOBSICHAET MX BBICOKYIO MPUCIOCOOISIEMOCTh K
pa3sHOOOpa3HbIM YCIOBUSM CPE/IbL.

[[BeTOK — 3TO HEBETBALIMICSA NOOEr ¢ OrpaHUYEHHBIM POCTOM, HA KOTOPOM pPa3BHUBAIOTCS
opransl criopoHoieHus. O6pa3yromuecs: Copsl IPOPACTAOT 37€Ch K€, HE MOKUJas cropaHrues. B
L[BETKE € OCYILECTBIISIETCS U MTOJIOBOM MPOLIECC — CIAUSHUE TaMeT.

VY 1BeTka pazauyaroT €ro OCeBYIO 4acTb, LIBETOJIOKE M OOKOBBIE BBIPOCTBI — YAIIEIUCTUKH,
BBIIIIE UX — JIETIECTKH, JaJe€ — THIUMHKHU U IUIOJOJIMCTUKU (MU IJIOJIOJIMCTUK), 00pa3ylouie OJuH
(mpu cpacTaHuM) WIM HECKOJbKO MecTUKOB. IIpy Hamuuuu B LBETKE OJHOIO IUIOAOJIMCTHKA
pa3BUBaeTCd M OJMH IECTUK.YalleJUCTUKU  COCTaBJSIOT 4YalleyKy LIBETKA; JIENECTKH — €ro
BeHYMK.Yameuka 1 BeHYMK 00pa3yroT OKOJOLBETHUK. COBOKYITHOCTh TBIYMHOK B I[BETKE Ha3bIBAIOT
aH/IPOLIEEM; COBOKYITHOCTD IIJIOJJOJUCTUKOB — THHENeeM. ThlYMHKA COCTOMT U3 THIYMMHOYHOW HUTU U
IBIJIbHUKA, /IBE TOJIOBUHKU KOTOPOTO COEIMHEHBI CBI3HUKOM; MIECTUK COCTOUT U3 3aBsA3M, CTOJIOMKA U
PBUIBLA; B CIyyae HEOPa3BUTHS CTOJIOMKA PBIIbIE HA3bIBAIOT CUIASTYUM (MaK).

I1n00wt — opras, pa3BUBILUICS U3 LBETKA U CIYXKAIIWUK JUIs 3aIUUTHI U PaCIIPOCTPAHEHUS CEMSH.
B crenke mioja, KOTOPYIO Ha3bIBalOT OKOJIOIUIOAHUKOM, IPUHSATO BBLIEIATH HAPYKHYIO, CPEAUHHYIO
U BHYTPEHHIOIO YacTH. Y OJHMX IUIOJOB 3TH YacCTH Pa3jIMYUMBbl YETKO, HAIIPUMED Y IUIOAOB CAUBbL, Y
JOPYTUX CTEHKA IUIO/Aa NMPAKTUYECKH IPEACTaBISETCS OJHOPOJHOM — y Mioja Jewunsl.yY OJHUX
pacTeHHH TUIOABI MTOCIIE MOJHOTO CO3PEBAHUS CYyXHUE M OKOJIOIUIOJHUK MX IUIEHYATHIN, KO)KUCTBIN WIN
JNEpEeBSHUCTBIN; y JpYruX OHU CouyHble. BHyTpM oOJHMX MJI010B 0OOpa3yercs MHOIO CeMsH
(MHOrOCEMsIHHBIE IJIOJIBI MakKa, ropoxa, apOy3a); Ipyrue IJIOAbl SBISIOTCS OJHOCEMSHHBIMHU (JIMIA,
ny0, (QUHHK), CyXWe€ MHOTOCEMSHHbBIE IIJIOJbl IOCJI€ CO3PEBAHUS BCKPBIBAIOTCS, MO0 XapakTep
pacpoCTpaHEHUs CEMSIH 31€Ch HHOM.

Cemsl - BBICOKOCHEMATU3UPOBAHHBIA OpraH pa3MHOKEHUSI PACTEHHUH U paccesieHus: UX Io
3eMHOM moBepxHOCTU. OOpa3zyeTcs cems M3 CeMsANouykd (cems3ayarka). Y MOKPHITOCEMEHHBIX
pacteHuii ero (QopmMHpoBaHME WJAET BHYTPU IUIOJA, K CTEHKE KOTOPOrO OHO MPHUKPEIIEHO
CeMsHOXKOH. Ha MOBEpXHOCTH ceMeHH, BIMABILIETO U3 IUI0/a, UMEETCs] pyOUHK, ClIel] OT CEMSHOXKH.

C y4erom 3TUX 0COOEHHOCTEH pa3iInyaroT HECKOJIbKO TUIIOB CEMSIH. Y KaK€M Ha HEKOTOPbIE U3
HuX. Cems HMMeeT KOXypy, SHAOCHEPM M JIBYCEMsIOJIbHbIE (MOPKOBb, MaK, KJCLIEBUHA) WU
OJIHOCEMSIJIOJIbHBIE (KOKOCOBasi —~ MajibMa, JIyK, HMPHUC) 3apojblll. Y CEMEHH €eCTh KOXypa U
JBYCEMsI10JIbHBIN ((hacob, 1y0, MOJCOTHEYHHUK) MM OJTHOCEMSI0JbHBIN (4acTyxa, poro3) 3apo/IbILl.
B cemenu oOpa3zyercs npen3apo/blill, COXpaHsIeTcs SHAOCIEPM, UMeeTCsl KOKypa (YMCTIK BECEHHHIH,
XOXJIaTKa, JIAaH/ABII MaHCKUi, MAHHUK XBYJTUCTHBIN). CeMeHa OYeHb MEJNKHE M COCTOST U3 KOXKYpPbI
npe3apo/plia (MeTpoB KpecT, IpylliaHKa, JTI00Ka IBYJIHUCTHAs, ATPBIIIHUK). B cemeHax moja koxypoi
UMeeTcsl TMEepUCHepM, HHIOCIEPM M JIBYCEeMSAIONbHBIA (YEpHBbIM mepen) WiIM OIHOCEMSIOJIbHBIN
(uMOUpB) 3apoablll. Y CEMEHHM €CTh KOXypa, MEepUCIepM, ABYCEMSIOJIbHBIN (IrBo3AMKa, padie3us)
WA OJTHOCEMSIIOJIbHBIN (KaHHA) 3apO/IbILL.

4. UnarocTpaTMBHBIA MaTepHaJl. HOyTOYK, MyJIbTUMEAUMHBIN MPOEKTOP, SKPaH.

5. JIutepatypa:

OcHoBHas:

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

SARE A
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3. Aiinap6aesa, J[. K. Pactutensubie pecypcbl Kazaxcrana u Mx palidoHaIbHOE UCTIOIb30BAHUE!
ydyeOHoe nocobue. - 2-¢ u3g. - Kaparanna: AKHYP, 2019. - 194 c.

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

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

JlonoJbHUTENbHASL:

1. AnxusimmkuHa, A. M. Boranuka: pyKoBOJCTBO 10 y4eOHOI MpaKkTHKe. - 2-€ U3[., UCTIP. U JOI. ;
Pek. YuebHo-mMeTouy. 00bea. 1o mea. papmair. oo6pas. By3oB Poccun. - M. : MUA, 2013. - 136 c¢. :
WL

2. boranuka. PykoBOACTBO K MPakTHUYECKUM 3aHATHUSIM: yueOHoe rmocobue /mox pex. E. U.
bapabanosa. - M. : I'DOTAP - Menua, 2014. - 304 c.

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

DJIeKTPOHHBIE Pecypehbl:

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

2. BoraHuka: pyKOBOJCTBO K MPAKTUYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue
/ mox pen. E. U. bapabanoBa. - D1ekTpoH. TekcToBble 1aH. ( 48.8M0). - M. : [DOTAP - Meaua,
2017. - 371. onit. tuck (CD-ROM).

3. 3aitunkoBa, C. I'. boranuka [nekTpoHHBIN pecypc|: oKyIbIK / Ka3akTil. ayd. M. b. baiiranuesa.
- DitekTpoH. TekcToBbIe AaH. (143M0). - M. :I'DOTAP - Meaua, 2016. - 304 6.

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

5. MaxaroB b.K,, [1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aeBa XK.C., Kanumaesa K. A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. IlaBnoma, M. E. boranuka : KOHCIEKT jekiuid. Ydyeonoe rmocodue / M. E. IlaBnoBa. — MockBa :
Poccuiickuit ynuBepcuter Apy»xk0b1 HapoaoB, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJIbHBIE BONIPOCHI (00paTHON CBS3M):

1. OTaen mokpeITOceMEHHBIX. [IporpeccHBHBIE OTINYHS BETETATUBHBIX U TCHEPATHBHBIX OPTAHOB

2. TakCOHOMHUYECKHUE TPYIIIHI IIBETOYHBIX pacTeHUH. OTIMUUS MEXTy OJHOJOIBHBIX U IBYAOJIBHBIX
pacTeHuH.

3. [IpumeHeHre OCHOBHBIX MPECTaBUTENEH

4. I1mon m ero BUIIBI

5. CemeHa u ero BUJbI

JIEKIUSA Ne/
1. Tema: Huszmue pacteHus
2. Heapb: M3yunTh CTpOCHUE U pa3MHOKEHHUE, OTIHYUTEIBHBIE CTOPOHBI MEKIY BHIIAMH BOJOPOCIIEH
u OaKkTepuH, OCHOBHbIE 3aKOHOMEPHOCTH B pa3BUTHH, MOMOYb OOyyaromuidiaM B 3aKperIeHUH
HABBIKOB O IPAKTHYECKOM HCMOJIb30BaHUH MOTYUYEHHBIX 3HAHUM.
3. Te3ucol TeKuHUH:
1. Baxrtepun
2. Otaensl: XKento-3enensle, bypsie u 3eneHble BOJOPOCIH.
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3. CrpoeHue KJIETOK BEreTaTUBHOTO U IJI0A0BOTO TEJIa, CIIOCOOBI pa3MHOKECHHUS.

4. 3HaueHue B MEIMLUHE, B IPUPOJE U B (hapMalHH.

baktepunm — camas npeBHsA TpyIla OPraHU3MOB M3 HbIHE CyllecTByrouMx Ha 3emie. Ilepseie
0aKkTepuM MOSBUINCH, BEPOATHO, Oosee 3,5 MIIpJ JeT Ha3al U Ha NPOTSHKEHUU IOYTH MUJUTHApAA JIeT
ObUIM eIMHCTBEHHBIMU >KMBBIMU CYIIECTBaMHU Ha Hamel ranere. [lockonbky 3TO ObLIM TEpBbIC
NPEJCTaBUTENIN KMBOM MpPHUPOJBl, HMX TEJIO UMEIO MPUMUTHBHOE cTpoeHue. bakrepun —
MHOTOYHCIICHHbIE M pa3HooOpasHble opraHusmbl. Kierka Oakrepun onxera 0co0OW IUIOTHOM
000JI0YKOI — KJIETOYHOH CTEHKOH, KOTOpas BBINOJHSET 3alIUTHYIO0 U OMOPHYK (DYHKIMH, a TaKxkKe
npugaét OakTepuu MOCTOSHHYIO, XapakTepHylo i Heé ¢opmy. Kietounas crenka Oaktepuu
HarloMUHaeT 000JI0UKY pacTUTENIbHOM KieTkd. OHa MpoHMIAaeMa: yepe3 Heé MUTaTeNIbHbIEe BEIleCTBa
CBOOOJTHO MPOXOJAT B KJIETKY, a MPOAYKTHl OOMEHa BEIIECTB BBIXOIST B OKPYKAIOMIYIO cpeay. HacTo
MOBEPX KJIETOYHON CTEHKH y OakTepuil BbIpaOaThIBAETCS JONOJHUTEIbHbIN 3aIIUTHBIN CI0H CIIM3U —
karcyna. TondmuHa KancyJjbsl MOKET BO MHOTO pa3 IPEBBIIIATH JUAMETP CAMOM KJIETKH, HO MOXET
ObITb U oueHb HeOombmIOW. Kamcyna — He oOs3aTenbHas yacTh KIETKH, OHa oOpa3yercss B
3aBHCUMOCTH OT YCJOBHH, B KOTOpble momanatoT Oakrtepuu. OHa mpemoxpaHseT OaKTEepUi0 OT
BBICBIXaHMUSL.

Ha noBepXHOCTH HEKOTOPBIX OaKTEpUl UMEIOTCS JJIMHHBIE KI'YTUKHU (OUH, 1BA WJIK MHOTO) WIH
KOPOTKHE TOHKHE BOPCUHKH. [lJIMHA )KT'YyTHUKOB MOXET BO MHOT'O pa3 MPEBBILIATh Pa3METhI Tela
6akrepun. C TOMOIIBIO KI'YTHKOB U BOPCHHOK OAKTEPHH MEPEABUTAIOTCSL.

Bopopociu  00bequHAIOT  OONBLIYIO TPYNIy HU3LMIMX PAacTeHUHM, XapaKTepU3YIOLIUXCS
00s13aTeNIbHBIM HAIMYHEM XJIOpo(duriIa, a TaKKe APYTUX MUTMEHTOB, CIIOCOOHBIX BCJIEICTBHE 3TOTO K
(boTOCHHTE3y U )KUBYIIUX IPEUMYIIECTBEHHO B BOJIE. BereratuBHoe TelO BOAOPOCIEH MOMKET
UMETh  pa3IMYHYI0  OpraHu3anuio. Pa3iauualoT HECKOJBKO  CTymeHell  MOopQojorudyeckon
muddepeHIMauM  TaJUIOMa, OTPAKAIOLUIMX OCHOBHBIE JTalbl 3BOJIONMM  MOpdosornyeckoi
cTpyKTyphl. IlpocTeiimias opranuzanus y BoJOpoOCiel MpeacTaBieHa aMeOOuHOW CTPYKTYpoi. DTo
OJTHOKJICTOYHbIE OPTaHU3MBbl, JIMIIIEHHbIE TBEPAOH KJIETOYHOM 000JI0UYKH M CIIOCOOHBIE MEPEABUTaThCS
Kak aMeObl, BBITyCKas ICEBIONOAMM pa3HOW (OpMbl. AMEOOUIHYIO CTPYKTYpY HMEIOT HEMHOTHE
BOJIOPOCIIH, HAIpUMEp OTJ/ENbHbIE IMPEICTABUTENN MUPO(MUTOBBIX, 30JOTUCTBIX U KENTO-3€JEHBIX
BOJIOPOCIIEH.

MoHasiHast CTPYKTypa XapakTepHa Uil OJHOKJIETOYHBIX OPraHU3MOB, HO BCErja CHaOKEHHBIX
KTYTUKaMU U MOJBM)XKHBIX B BETE€TATUBHOM cOoCTOssHUU. Kpome Toro, y Bogopocieil ¢ 6osee cioxHON
OpraHu3ainyell CTPYKTypbl TaJJIOMOB MOHAJIHAs CTPYKTypa COXpPaHSETCS y KIETOK, CIyKaIlux
MoJIOBOMY  (TamMeThl) WM OecmosioMy (300CTHOphI) pa3sMHOXEHHI0. KokkougHas CTpyKTypa
XapaKTepU3yeTcss HEMOJBM)KHBIMU KJIETKaMH, OJMHOYHBIMM MJIM OOBEIUHEHHBIMH B KOJIOHHH.
[TanbmenonHas CTpyKTypa NpeAcTaBisieT coOOH COeTUHEHHE HECKOIbKUX HEMOJBHKHBIX KJIETOK,
MOTPY>KEHHBIX B 00Iyt0 ciu3b. HuTyaras crpykrypa oOpa3oBaHa KJI€TKaMH, COeIMHEHHBIMU B HUTH,
MpPOCThIE WM pa3BeTBIEHHbIE. Pa3HOHWTUATas, WM TETEpPOTpPUXaAlbHAs CTPYKTypa SBIsSETCS
YCIIO’)KHEHHOM HUTYaTOW CTPYKTYpPOH, COCTOSALIEM M3 HUTEH TOPU30HTAIBHBIX, CTEIIOLIUXCS IO
cyOCTpaTy M OTXOASIIMX OT HUX BEpPTUKaJIbHBIX HHUTEW. [lnacThHuatas cTpykTypa mpeicTaBiieHa
IUTACTUHYATHIMU TAJJIOMaMH, OJHO-, JABY- MJIM MHOTOCIOWHBIMU. IIpu neneHuu KJIeTOK BO MHOTHX
HaIpaBJIEHUSAX MOTYT BO3HUKATh IapeHXUMaTH4ecKue CTPyKTypbl. CudoHanbHasl, WM HEKJIETOUHas,
CTPYKTYypa, XapaKTepU3yEeTCsl OTCYTCTBUEM KIIETOYHBIX IEPErOPOJOK B TAUIOME BOJOPOCIH IpHU
HaJU4IUH OOJIBIIOTO YKCTIa SIAep.

Knerku Boopociel oeThl KIeTOYHOW 000I0UKOM, COCTOAIIEH U3 LEJUTIONI03bl U MEKTUHOBBIX
BEIECTB. ¥ MHOTUX BOJOpOCieil B 000J0YKax MPUCYTCTBYIOT APYyTrHe€ KOMIOHEHTHI, KaK YIJIeKHcas
U3BECTh, JKene30 (y KpacHbIX BOJAOPOCHEH), anbruHOBas KucioTa (Oypble BOIOPOCIM) U Ap.
Kinerounsie 0005104Ku BO1OpOCIIEl MOTYT OCIU3HATHCS.  [lmacTumbl BOJIOpOCIIe Ha3bIBAIOT
xpomaTtodopamu, a B OciIeHEE BpeMs — XJIOPOIJIACTaMH, KaK Y BBICIIMX PACTEHUH.
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4. AnocTpaTUBHBIA MaTepua: HOYTOYK, MyJIbTUMETUIHBIN TPOEKTOP, SKPaH.
5. Jlutepatypa:
OcHoBHas:

1.

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

2. boranmka: okynsIK / b. K. Maxaros [x. 6.]. - lleivmkenT :b. k., 2013. - 424 Ger

3. Aiinap6aeBa, /[. K. Pactutenbnsie pecypcsl Kazaxcrana u ux paliioHaaIbHOE MCIIOJIb30BaHKE:
yuebHoe rmocobue. - 2-¢ u3a. - Kaparanna: AKHYP, 2019. - 194 c.

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

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

JdonoJbHUTEIbHANA:

Amnupiikuaa, A. M. boTannka: pyKoBOJICTBO 1O Y4eOHOM MpaKTUKE. - 2-€ U3., UCIP. U JOII. ;

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

;WL

Borannka. PykoBOACTBO K MPaKTUYECKUM 3aHATHIM: yaeOHoe mocodue /mox pex. E. .

bapa6anoga. - M. : IDOTAP - Menua, 2014. - 304 c.

Onpenenurenb cOCyIUCTHIX pacTeHUl basHaybckoro HaloHanbHOro napka [ Teker] :

pyxoBojactBo / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. 36ens. - HoBocubupck : M3a-so CO

PAH, 2013. - 216 c. : u.

DJIeKTPOHHBIE Pecypcehl:

3aitunkosa, C. I'. boranuka [ DneKTpOHHBIN pecypc|:0KyIbIK / Ka3akTii. aya. M. b. Baitranuesa. -

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

ROM).

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

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

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

3aitunkoBa, C. I'. boranuka [ DneKkTpoHHBIN pecypc|: oKyIbIK / KazakTii. aya. M. b. baitranuesa. -

DnexTpoH. TekcToBbie naH. (143M6). - M. :I'D0TAP - Menua, 2016. - 304 0.

boranuka.Mmankynosa C.K., [llanabaes K.1., Aman6xoBa/[.M. , 2016 IIb Aknurpress /

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

MaxatoB b.K., [1atcaeB ©.K., Opsin6acaposa K.K., Tokcan6aesa X.C., Kagumaesa XK. A.

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

Hemuna, M. W. botanuka (opranorpadus 1 pa3MHOKEHHE pacTeHuil) : yaueOHoe nocobue / M. U.

Hemuna, A. B. CononeB, H. B. UeueTtkuna. — Mocksa : URL:

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

[TaBnoBa, M. E. boranunka : KOHCIIEKT jJekinuii. YueOHoe nocodue / M. E. IlaBnoBa. — Mockaa :

Poccuiickuit yauBepcuter apy»x061 Hapoaos, 2013. — 256 c¢. URL:

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

6. KoHTpoJibHbIe BONPOCHI (00PATHOM CBSI3M):

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

2. KakoBbI nX 3HaYCHUE B PUPOJIE M KUIHH JFOACH?

3. Ha3Batb oCHOBHBIE OT/AEINBI BOAOpOCel. Tl nuTaHus BOJOPOCIEH.

4. Yro Takoe Tayutom? JIJist KakuX pacCTUTEIBHBIX OPTaHU3MOB OH XapakTepeH?
5. K xakoii rpymnre pacTeHui OTHOCATCS BOJOPOCIIN?

JIEKLIUST Ne8

1.Tema: Cucremaruka pactenud. LlapctBo rpu0oB. JInmaiHuky.
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2. Heawb: M3yunth cTpoeHHE M pa3MHOKEHHE HM3IIMX M BBICIIMX TPHOOB, JIMIIAWHUKOB, OCHOBHBIC
3aKOHOMEPHOCTH MX DPa3BUTHA. 3aKPEHNUTh HABBIKM O NPAKTUYECKOM HCIIOJIBb30BAaHUM IOJTYYEHHBIX
3HaHUMU.

3. Te3uchl JEeKINHU:

Husmme u Boiciye rpuosl.

JInmaitHukH.

CrpoeHue KIETOK BEreTaTUBHOIO U IUIOA0BOIO TeNa.

CriocoObl pa3MHOXKEHHUS.

3HaueHue B MEIULIUHE.

I'pudbl  — 5310 TEeTepoTpodHBIE OpPraHW3Mbl, JIMIICHHBIE XJIOpodHiuIa. ITO  caMblil
MHOTOYMCJICHHBIA OTJEN HM3MIMX pAacTeHUM, HacuuThiBatromUid okosno 100 ThIcAY BUIOB.
BereratuBHoe Ten0 OOJIBIIMHCTBA IPUOOB Ha3bIBAeTCSl MULENUN U MPENCTaBIsAET COOOW cuctemy
TOHKHX O€CLBETHBIX HUTEH, nin rud. I1o CTpoeHNI0 MUIIENTHS, WU TPHOHUIIBI, TPHOBI JENATCS Ha JIBE
Oonpluye Tpynmel: HU3MKME M BbelcmMe. Husmme rpubbl HMEOT HEKJIETOYHBIH, WIN
HECENTUPOBAHHBIN, MHOTOSIICPHBIA MULIEJIHIA.

Knerounsle 0007104KkM I'puOOB COCTOSAT U3 LIEJUIIOJIO3BI U psAfa APYTUX MOIUCAXapuIoB. Y
OoJbIIMHCTBA TPHOOB B 000JI0UKAX MPUCYTCTBYET TAKXKE XUTHUH, CXOTHBIN 10 XUMHUYECKOMY COCTaBY C
XUTUHOM HACEKOMBIX W HE W3BECTHBIH HM I OAHOM JIpyroil rpymmbl pacTUTENIbHBIX OPraHU3MOB.
Baxxneimumu opranouiaMyu TpuOHOM KJIETKH SIBJSIOTCS SIIPO, MUTOXOHAPUHU U DHIOIUIa3MaTUYeCcKas
ceThb (cyOMuKpockonuueckoe crpoenue). Ilnactunel orcyTcTBYIOT. BlilecTBaMu 3amaca cityskaT sKUpbl,
BOJIFOTHH, TJIMKOTEH; KpaxMaia B KJIETKax He 00pa3yeTcs.

Pa3zMHoxeHHne rpu0oB upe3BbIYaiiHO pa3HOOOpa3HO. BereraTBHOE pa3sMHOXKEHUE TPOUCXOTUT
OOpBIBKAMH MHUIENUS WM PACIagoM TOJCTOM OypoBaTOW OOOJOYKH, HA3bIBAIOT  XJIAMHUIOCHOPHI.
Knerku ¢ TOHKHMH 000J0YKaMH, HAYMHAIOUIME  OTWIEHATHCS C KOHYMKA TH(bI, Ha3bIBAIOTCS
apTpoCropaMy  BCTpedaeTcs TaKKe MOYKOBaHME KJIETOK (Ipoxoku). becrnonoe pa3MHOXeHHE Yy
IpuOOB OCYIIECTBISETCA MOCPEACTBOM 3SHAOTEHHBIX WM SK30I'€HHBIX CIIOP.

[TonoBoe pasmHO)keHHE Yy TpUOOB OCOOCHHO pa3zHO0Opa3Ho. Y HUBMIMX TpuOOB (KIIacChI
Xumpuomuyemsl, 0OMUYemsvl U 3uUOMUyemvl) OHO MOXKET MPOXOAUTH B (opME  XOJOraMuu,
M30raMHM, T€TEPOraMHuu, OOraMuu U 0co00il (popMbI MOIOBOTO Ipoliecca — 3UroraMuu  (KJ1acchl
UMPUOUOMUYEMbl, XOOMUYEMbl U 3UcoMUyemysl) OHO MOXET IPOXOAUTh B (popMe XoJoramuu, U3
OoraMuM, reTeporaMuu, OOraMMu M 0co00i (OpMBI MOJIOBOIO Mpoliecca — 3UroraMuu (Ha3zplBaeMon
TaKKe TraMeTaHrMoramueil), HamoMHUHAIEll KOHBIOTALMI0 BOJOpOCied. 3Urora Mo4TH BO BCEX
MIEPEYUCIIEHHBIX CIIy4asiX HEKOTOPOE BPEMsI IIOKOUTCS, a 3aT€M JEJUTCS PEIyKIIMOHHO U TPOPOCTAET.
4. AnocTpaTUBHBINA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.

5. JIureparypa:
OcHoBHas:
1. bBoranuka: okyneik / b. K. Maxaros [k.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.
2. boranmka: okynsiK / b. K. Maxaros [k. 0.]. - [lIeimkenT :b. k., 2013. - 424 Ger
3. Aiimap6aesa, J[. K. Pactutensubie pecypchl Kazaxcrana n Mx palimoHaIBHOE UCTIOIh30BAHUE!
yuebHoe nocobue. - 2-e u3a. - Kaparanna: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlomoabHUTEILHAS:
1. Awnnprmkuaa, A. M. BoTaHnka: pyKoBOJCTBO 10 Y4eOHOW PaKTHKE. - 2-€ H3/1., HCIIP. U JIOIL. ;
Pek. YueOHno-meroanu. o0ben. mo mea. hapmail. oopas. By30B Poccuu. - M. : MUA, 2013. - 136 c.
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2. boranuka. PykoBOACTBO K MPaKTUYECKUM 3aHATHAM: yueOHoe nocooue /mox pex. E. U.
bapa6anoga. - M. : IDOTAP - Menua, 2014. - 304 c.

3. OmpenenuTens COCYIUCTBIX pacTeHUN basHayIbCKOro HalMOHAIBHOTO mapka [Tekcr] :
pykoBoacTBo / A. H. Kynpusiaos [u ap.] ; oTB. pea. A. JI. D6enb. - HoBocubupck : MU3n-so CO
PAH, 2013.-216¢c. : un
DJIeKTPOHHbIE pecypchl:

1. 3aiiunkona, C. I'. Boranuka [ 31eKTpoHHBIH pecypc]:0KyIbIK / Ka3akTit. ayn. M. b. baiiranuesa. -

DnexTpoH. TekcToBbie AaH. ( 143M6). - M. : TDOTAP - Meaua, 2017. - a11. onr. auck (CD-ROM).

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

3. 3aitumkona, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKybIK / Ka3akrTia. aya. M. b. baiiranuesa. -
DnekTpoH. TekcToBbie naH. (143M6). - M. :I'DOTAP - Menua, 2016. - 304 0.

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

5. MaxaroB b.K., Ilarcae O.K., OprsinbacapoBa K.K., Tokcan6aepa JK.C., Kagumaena XX.A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boranuka : KOHCIIEKT jJekiuii. YueoHoe nocoodue / M. E. IlaBnoBa. — Mockaa :
Poccutickuit yauBepcuter apy»k0sr Hapoaos, 2013. — 256 ¢. URL.:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBS3M):

1. B yem npuHIMNIHAIEHOE Pa3TUIHe MEXTy HU3IIMMH U BBICIIUMHU PACTCHUSMU ?

2. Kak yctpoeHno tesno rpuboB?

3. KakoBBbI CIOCOOBI BET€TaTHBHOTO M OECIIONIOT0 Pa3sMHOKEHHUs TPHOOB?

4. Kakue ¢popMBbI MOJIOBOTO Pa3MHOKEHHSI UMEIOTCS Y HU3IIUX U BBICIIHX TPUOOB?

5. B kakux syepHbIX (pa3ax mpoXoaUT KU3HSHHBIA UK HU3MINX U BBICIITUX TPUOOB?

JIEKLIUS Ne9
1. Tema: Beicuie ciopoBble pacteHus. Boicmue cemeHHble pacteHus. OTAen ro1oceMeHHbIE.
2. Heap: HM3yuuth CTpOGHHE W pa3MHOXKEHHE, MeCTa OOHWTaHUs OTIEN MOXOOOpa3HBIX W
IUIayHOOOPA3HbIX, OCHOBHBIE 3aKOHOMEPHOCTH B pa3BUTUU. CHCTEMaTHKa CEMEHHBIX pacTeHHi7
["onoceMeHHbIE pacTeHUs. 3aKPETUTh HABBIKM O MPAKTUYECKOM HCITOJIb30BAaHUH TIOJTYYCHHBIX 3HAHHH.
3. Te3ucel JeKINHU:
1. Otnensr MoxooOpa3zubie u [maynooOpasHble.
2. Otaensl XBouieobpasusie 1 [TanopoTHUKOOOpa3HbIE.
3. Kiaccudukanus, crpoenne, pa3MHOKEHHE.
4. 3naueHue B mpupoe, apMaum, MeJIuLIUHE.
5. Tomocemennbie u O60I0UYKOCEMEHHBIE PACTEHUSI.
6. Ortzaen nokpsiToceMeHHble. OOIIast XapaKTepUCTHKA.
7. CrpoeHHue BETeTaTUBHBIX U PEIPOAYKTUBHBIX OPTaHOB.
8. enenue Ha kyacchl. [IBy10/IbHBIE 1 OTHO/IOJIBHBIE PACTEHHUS.
9. OCHOBBI CHCTEMAaTHKH IIBETKOBBIX PACTCHUH.
10. Knaccudukanus, ctpoeHre, pa3MHOKEHHE.
11. CemeiicTBa COCHOBBIX U 3(EAPOBBIX
12. 3navenue B npupose, papmannu, MeJUIKHE.
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Otaen Moxooopazusie (BRYOPHYTA). K stomy otaeny OoTHOCAT Hauboiee MpoCTo
YCTpPOCHHBIE BBICIIEE PACTCHHUS. MeHee OpraHu30BaHHBIC MPEICTABUTEIN MOXOOOPa3HBIX HE MMEIOT
pacwieHeHHsT Ha cTeOenb W JUCTbA, U TENO MUX MPEACTaBICHO TANIOMOM, WJIHM cloeBuuieM. boiee
OpraHM30BaHHBIMH SIBIISIOTCS JIMCTOCTEOEIbHBIE MXU. KOpHH y BceX MOXOOOPa3HBIX OTCYTCTBYIOT.
BcacsiBanue BOABI M TpPUKpEIUIEHHE K CyOCTpaTy OCYIIECTBISIOTCS PHU30MAAMU — BBIPOCTAMHU
smuaepmuca. Hambomee xapakTepHOW OCOOCHHOCTBIO, OTIMYAIOMIEH MOX000pasHble OT APYIHX
BBICIIMX DPACTeHMH, SBIAETCS NpeoOiajjaHue B IUKIE pa3BUTHA ramerodura (y BCEX OCTAIBHBIX
BBICIINX PACTCHUH B IIMKJIE Pa3BUTHUS Mpeodianaetr ciiopodut). Ha ramerodure 0o6pasyrorcs mONIOBbIE
OpraHbl: aHTEPUJAUNA C MHOTOUYUCIICHHBIMHU JIBY’)KI'YTUKOBBIMH CIIEPMATO30MJaMH W apxeroHuit. 13
OILUIOIOTBOPEHHON SMIIEKIETKN pa3BUBAETCS CHOPOQHT, MEPBOHAYATHHO CKPBHITHI BHYTPH OpIOIIKA
apxeronusi. Criopoutr MOX00Opa3HBIX )KUBET HE CAMOCTOSTENILHO, & TECHO CBS3aH C raMeTO(PHUTOM,
pa3BHBAsACh Ha HEM, MOJydYas OT reMeToduTa MUTaTeNbHbIC BellecTBa. Pa3NensioTcs Ha TpH Kiacca:
anmoyepomoswvle (Anthocerotopsida,) neuenounuxu (Hepaticopsida) wu ucmocmebenvuvie mxu
(Bryopsida, wuzu Musci).

OTtaen I[lnaynoo0pa3ubie. [InayHoBHIHBIE MPEJCTABIISIIOT MEJIKOJIUCTHYIO
(MUKPOOWUIbHYIO) JMHUIO HSBOJIONMU MAlOPOTHUKOOOPA3HBIX. DTO THIMYHBIE JHCTOCTEOCIBHBIC
pacrenus. Y Hux Bcerma ectb KOpHH. CTeOnM M KOPHH BETBATCS JAUTOXOMHUYECKH. JIMCThs
TUIAYHOBH/IHBIX IPOCTBIC, MEJIKHE, TECHO pACIIOJIOKeHHbIe Ha crebne. [lnayHoBHIHBIE — OnHA W3
HanboJlee TPEBHUX BETBEH ManmopoOTHUKOOOpa3HbIX. VIcKomaemble OCTaTKH WX W3BECTHBI HAYMHAS C
cunypa. HaumGonpmero passutus IlnayHOBUIHBIE JOCTUTTIM B KaMEHHOYTOJIBHOM —IIEPUOJC
naneo3omckoil 3pbl. CoBpeMEHHbIE MPEACTaBUTENN Kilacca — TPABSAHUCTbIE pacTeHus (IJIayHBI,
cemsiruHesuibl). Crioporiibl TIIayHOBUAHBIX MOTYT HE OTJIMYAThCS OT BEr€TaTUBHBIX JIMCTHEB HIIH
MMETh MHYIO BEIIMYMHY M OKpacKy. CIOpaHTHH pacroyiaraloTcsi MOOJAMHOYKE HA BEPXHEW CTOpPOHE
CIIOpO(HITIOB MK HA OCH.

Krnacc mimayHOBHIHBIX pa3feisioT Ha 6 MOPSIKOB, U3 KOTOPBIX TPU TOPSIKA IPEICTABICHBI
BBIMEPIINMH (OPMAaMH, W3BECTHBIMH JIMIIb B HCKOMAEMOM COCTOSIHUU: HPOMOIENUO00eHOPOsbie
(Protolepidodendrales), JIenU000eHOPOBbLe (Lepidodendrales) u Jienudoceepmoswvie
(Lepidospermales),a Tpu apyrux TOpsAKa BKIIOYAIOT COBPEMEHHBIC TPABSIHUCTBIE (HOPMEI
TUTAYHOBUIHBIX: TUIAYHOBBIE, CETATMHEIUIOBBIC M MOy IITHUKOBEIE.

Otnen nanoporHukoodpasubie (PTERIDOPHYTA). ¥V nanopoTHUKOOOpa3HbIX, Kak U Y
MOCTIETYIOIIUX OT/ENIOB BBICHIMX PACTEHUH TOJOCEMEHHHBIX M TIOKPBITOCEMEHHBIX, B OTIMYHE OT
MOX000pa3HbIX, B IMKJIe pa3BuUTHsA Tmpeobiagaer crnopodur — Oecroyioe  MOKOJIEHHE.
[TanopoTHHKO0Opa3HbIle — OOBIYHO HEOOJIBLINE TPABSIHUCTBIE PACTEHMsI, HO CpPEeld HUX €CTh M Oosee
KpyIHble M JaXke JpeBOBUAHBIE (GOpMBI, BcTpewaromuecs B Tpomnukax. CrnopoduTs
MarOPOTHUKOOOPA3HBIX — JIMCTOCTEOCTbHBIE PACTEHHUS, YaCTO OUYEHb CIIOKHOTO pacuieHeHus. OHu
BCerja HMMEIT KOpHM. Bo BHYTpEeHHEM CTPOEGHUH XapaKTepHO HaJIW4YMe XOpOLIO pa3BUTOMN
MIPOBOJIAIIEH CHCTEMBI (B BHJIE CTENBI Pa3HOOOPAa3HOTO CTPOSHHSI — OT MPUMHUTHBHOM MPOTOCTEIBI JI0
CIIO’)KHOM, COBEpUIEHHOM »ycTensl). [IpoBonsime MydKH COCTOST U3 KCHJIEMBI, MPEICTaBICHHOMN
OOBIYHO TpaxeuIaMH, y OTAEIBHBIX (hOPM UMEIOTCS COCybl Tpaxeu. DIosmMa COCTOUT U3 CUTOBHTHBIX
TpyOOK C CHTOBHJIHBIMH IUTACTHHKAMH Ha TNPOAOJILHBIX M IONEPEYHBIX CTEHKaX. Y OOJBIIMHCTBA
MPEJCTaBUTENICH NMEIOTCS TICPUIMKIT ¥ SHAOAEepMa, OTTPAaHNYMBAIONIAs TyYOK OT KOPBHI.

I'amMeTo(UT ManopoTHUKOOOPa3HBIX Pa3BUT 3HAUUTENbHO ciabee cnopodurta. OH mpeacTaBieH
TAJJIOMOM, WIIM CIIOCBHUIIEM, W Ha3bIBAETCS 3aPOCTKOM. 3apOCTOK MMEET HEe3HAYHTEIbHBIC pa3Mepshl
(10 HECKOJIBKUX CAHTUMETPOB) U HE/IOJITOBEUEH, )KUBET Y OOJIBIIMHCTBA MAIOPOTHUKOOOPA3HBIX BCETO
HECKOJIbKO Hezeb. OOBIYHO 3apOCTOK TUTACTHHYATHIN, PeKe HUTEBUIHBINA, Y HEKOTOPHIX TUIAYHOB OH
UMeeT paJualbHOCUMMETpUYHOe cTpoeHue. Kak mnpaBuio, 3apocTKH aBTOTPOQHBIE, 3eleHbIe
pacTeHus, HO y psiJia IJIAYHOB, Y)KOBHUKOBBIX ITAlTOPOTHUKOB 3apOCTKH OECIIBETHHI U Pa3BHBAIOTCS B
3eMile, BCTYMAIOT B COXKUTEIBCTBO C IpuOOM, MUTasch rereporpodro. Otmea XBoureodpasubie (
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Equisetales ). Otnen xBolIeBUAHBIC MOAPA3NCISAIOT Ha 3 KIACCA: cueHUegble, KIUHOTUCMOSbIE,
xeowegule. IIpencraBuTeny NepBhIX ABYX KJIACCOB YK€ BHIMEPIIH.

Paccmotpum ctpoenue xBomieil Ha mpumepe xBoina mojeBoro (E. arvense), KoTopslii MIHPOKO
pacrpocTpaHeH Ha IOJISAX, JIyraX, HepeJKo B KaueCTBE COPHOI'O pacTeHus. B 3emiie pa3BuBaroTcs ero
JUIMHHBbIE BETBUCTBHIE KOPHEBHUIA, OT Y3JIOB KOTOPBIX OTXOZSAT IPUJATOUYHBbIE KOPHH, a BBEPX —
Haj3eMHble noberu. Hanzemusle modern xsolia 1mojieBoro AByX TUNOB. OfHU U3 HUX BETeTATUBHBIE,
3eJIeHble, MyTOBYATO pa3BeTBICHHBIC, JIeTHHE. OHM K OceHH oTMHparoT. Jpyrue moberu OypoBartsie,
IpsiIMble, HEBETBSILMECs, pa3BUBAIOTCS paHO BecHOH. Ha Bepxyike BeceHHero modera obpasyercs
CIIOPOHOCHBIN K0JIOCOK. Ilocne crnopoHOLIEHUs] BECEHHUE MOOETH OTMUPAIOT. Y HEKOTOPBIX APYIHX
BUJIOB XBOIIla BCE HAJ3€MHbIE 1I0OETH OJHOTUIIHOI'O CTPOEHHUS.

Crebnu xBoma peOpHCThIe M PacWICHEHBI HAa NMPABWIIBHO YEPEAYIOMIMECS Y3JIbI M MEXKIOY3JIHSL.
Mexaoy3nus 1ojble B CEpeAuHEe, Y37bl 3alO0JHEHbl NapeHXMMHOW TkaHbio. Jluctes Oypsle,
YeIIyeBUIHBIE, JTUIICHHBIE Xyiopodmiuia. OHU cpacTaroTCs MEXIy CcO00H M 00pa3yroT HECKOJIBKO
B3JlyTyl0 MYTOBKY, NPHUKPEIUICHHYI0 OCHOBAaHMEM K y3iy cTebis. Ha Bepxylike MyTOBKH 3aMETHBI
3yO1BI — CBOOOIHBIE YYAaCTKU JIMCTHEB. BCllecTBHE peayKIIUH JUCTHEB (POTOCHHTE3 OCYIIECCTBIISCTCS
crebiieM, B KOTOPOM Pa3BUBAETCS ACCUMMIIALIMOHHAS TKaHb.

[IpakTnueckoe 3HaueHHE XBOILEH HeBenMKO. HexkoTopele BHUIBI HCIOJB3YIOTCA KAaK KOPMOBBIE
pactrenus. Hanpumep, E.heleocharis - oguH U3 OCHOBHBIX JIE€THHX KOPMOB OHAATPbL. Cpeau XBOIICH
M3BECTHBI SIIOBUTHIC BUIBL: x6ow Oonomusiil (E.palustre), xeows npupeunwiii ( E. fluv -iatile) u mp.
Xeow nonesoni (E. arvense ) mMeerT JICKAPCTBEHHOE 3HAYCHHE, €r0 HCIIOJB3YIOT B KauecTBE
KpOBOOCTAHABJIMBAIOIIET0O W MOYEIOHHOTO cpeacTBa. Ha momsx XBoml MoneBod — TPYIHO
HCKOPEHUMBII COPHSIK.

CeMeHHBIE pacTeHHUs, B OTJIMYHME OT CHOPOBBIX (MOXOOOpPa3HBIX WU MAaNOPOTHUKOOOPA3HBIX),
Pa3MHOXKAIOTCSl CEMEHAaMH, a He criopaMu. Cems pa3BUBAETCsl I10CIE OIUIOJOTBOPEHMS U3 CEMSAIIOUKH,
WM ceMs3aydaTKa.

CeMeHHBIE  pacTeHUsT  INPEACTaBIEHBl  JBYMs  OTAEJIAaMHU:  TOJOCEMEHHBIE U
MOKpbITOCEMEHHbIE. Kak M Bce ceMEeHHbIe PACTEHUs, TOJIOCEMEHHbIE SIBISIOTCS Pa3HOCIOPOBBIMHU.
Mukpocnopsl y HuUX 00pa3yloTcss B MUKPOCIIOPAHTHUSIX, @ METaclopbl B METacOPaHTUAX (HyLeJUTycax
cems3a4aTkoB). MUKpO- M MeraclnopaHTMM pacrojarailTcs Ha MHKpPO- U Meracrnopoduiiax,
UMEIOIIUX Pa3JIMYHbI BHEIIHUN BHJ M CTpOEHHE. XapaKTepHOH OCOOEHHOCTHIO T'0JOCEMEHHBIX
SBJIAETCS HAJIWYME Yy HHUX HE3AIIMIIEHHBIX CEeMA3a4yaTKOB, pa3BUBAIOLIMXCA OTKPHITO Ha
Meracnopopmwiax. Y XBOHHBIX Meracnopouil Hepa3lIuduM B OOLIEH CIUTHOW CTPYKTYpE,
Ha3bIBAEMOM CEMEHHOM 4Yenlyeld, Ha KOTOpPOW pacloiararoTcs ceMms3adaTku. Mukpo- u
Meracnopouiisl 'y OOJIBIIMHCTBA T'OJOCEMEHHBIX cOOpaHbl B Oojiee WM MEHee KOMIIAKTHBIE
oOpa3oBaHMsl, Ha3blBaeMble CTpOOMIaMH (CTPOOMIIBI OTCYTCTBYIOT Y CEMEHHBIX MalOpPOTHUKOB —
JPEBHUX TOJIOCEMEHHBIX; Yy HEKOTOPHIX CArOBHHUKOBBIX HMMEIOTCS CBOOOAHBIE Meracnopoduiibl).
OOBIYHO CTPOOUIIBI OJTHOTIONBIE — MUKPOCTPOOMIIBI (MY>KCKHE CTPOOUIIBI) M MEracTpoOmiIbl (KEHCKHE
CTPOOMIIBI), KpOME YacTH OEHHETTUTOBBIX, UMEIOLINX 000EMOJIbIe CTPOOHIIBL.

PaccMoTpuM 0COOEHHOCTH CTPOEHUS U PAa3MHOKEHUS TOJIOCEMEHHBIX Ha MPUMEPE COCHBI
oObikHOBeHHOH (Pinus silvestris). Momnsbie, Boicokue (o 50 M) AepeBbsi COCHBI, KOTOPbIE MOTYT
nocturath Bo3pacta 400 jer, HeCyT Ha KOHI[aX BeTBEW MOUYKH, pa3BUBAIOIIKECS B TOOETH JIBYX POJIOB:
yIUIMHEHHBIE M YKOpPOYEHHbIE. Y IJIMHEHHbIE MOOETH IOKPHITHl OypoBaThiMM demryiikamu. B ux
Mazyxax pa3BUBAIOTCS YKOpPOUEHHbIE MOOErw, HEecyllue IMyYKH JIMCThEB — XBOMHOK, B 4HClle 2 B
Ka)KJIOM U3 HUX. BeTBlIeHnEe MOHONIOIMAIIBHOE.

CocHO OTHOCHUTCA K KJIacCy HIMIIKOHOCHBIX. OTIEeN ToJIoCeMEeHHBIX Moapa3zensercs Ha 3
KJlacca: CaroBHUKOBHJHBIE, UIIMIIKOHOCHBIE U  o0OosloukoceMeHHble. B mocnennee Bpems
MOJIPA3JeNAIOT Ha 6 KJIacCOB, BBLAENSAS CEMEHHbBIE MAalOPOTHUKU, OCHHETTUTOBBIE M TMHKIOBBIE U
caMmocTosTeNbHBIC Kitacchl - Pteridospermae, Bennettitopsida u Ginkgoopsida.



ONTUSTIH QAZASSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
wOHTYCTIK HazakeTad MenMuMHa aKanemMuacels AK AD «OmHo-KasaxcTaHcKan MEAMUMHCKAR aKanemMusas
Kadenpa papmakoraosuu 044/66-11-( )
JlekTIMOHHEIH KOMITIeKC «BoTaHMKay crpanmua 22 u3 37

LiBeTkOBBIe pactéHust uiau [lokpritocemennsie, ycrap. CkpbiTHOceMsiHHble (y1aT. Magnoliophyta,

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

OTIMYUTETBHONH OCOOEHHOCTHIO KOTOPBIX SBISETCS HAJIM4HMe IBETKA B Ka4eCTBE OpraHa IOJIOBOTO

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

OTKyZa ¥ TMOSBWJIOCH Ha3BaHHE NOKpPhITOceMeHHbIE). EmE onHa cymecTBeHHas OCOOCHHOCTD

[BETKOBBIX PaCTEHUN — JABOWHOE OIUIOAOTBOPEHUE.

[TokpeiTOCEMEHHBIE, Hapsay c rojxoceMeHHbIME (GYMNOSPErmae) cocTaBisIOT OJHY M3 JABYX

IpyI ceMEHHBIX pactenuii(Spermatophytae). Baxkweiimas 0COOEHHOCTH I[BETKOBBIX PACTCHUI —

HAIMYME  CHCIHMAIM3UPOBAHHOTO  T€HEpAaTHMBHOIO OpraHa — I[BeTKa,  Oepymero Ha  cels

(GyHKIUY HOJOBOTO  Pa3MHOKEHMSI U TPUBIEUYEHUs areHTOB onbuUieHUs. L[BeTkoBble pacTeHus

3aKIIIOYAI0T CBOM CEM3a4aTKH (CEMSAINOYKH) B TIOJOCTb 3aBsI3H, KOTOpas 0oOpa3oBaHa CpacTaHHEM

OTKpBITOTrO IiogonucTuka. CTeHKH  3aBS3M  1OCJIE€  OIUIOAOTBOPEHHUs  pa3pacralrcsi U

BUJIOM3MEHSIOTCSI, JaBast 00pa3oBaHue MO Ha3BaHUEM ILIOJ.

B xmacce /Isynonsusie (Magnoliopsida, mwmu Dicotyledones) ommcano 6 moakimaccos, 128 mopsiakos,

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

noakiaaceel (kmaznel) @ ITogkmace 1. Magnoliidae — Marunomuasr; Iloakmace 2. Hamamelididae —

Famamemumunsl; Iloaknace 3. Caryophyllidae — Kapuodummuaer; IMoaxmace 4. Dilleniidae —

Jumnenuunst, [Toakmace 5. Rosidae — Posusr; [Togkiaacce 6. Asteridae — Acrepus

B xiacc onnononbHbIx pactenuit (Liliopsida, nwim Monocotyledones) BkirouaroTes 5 moakiiaccos, 37

MOPsIAKOB, oKoJio 125 cemeiicTs, 601ee 3000 pomoB 1 okosio 59 000 Bu10B. BBIACISIOT MOAKIACCHI:

[Moaxnacc 1. Alismatidae — Yactyxoseie; [Toaknacc 2. Liliidae — JIunuunast; [Tonknace

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

5. Zingiberidae — MmOupHbie

4. AnnocTpaTUBHBINA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKpaH.

5. JIureparypa:

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

2. boranwmka: okynsiK / b. K. Maxaros [x. 0.]. - llIermkenT :b. k., 2013. - 424 Ger

3. Aiinap6aesa, /1. K. PacturensHubie pecypcebl Kazaxctana u ux panuoHanbHOE UCTIOJIb30BaHUE:

yaeOHoe rmocodue. - 2-¢ u3j. - Kaparanga: AKHYP, 2019. - 194 c.

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

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

1. Amnnpimkuza, A. M. boranuka: pyKoBOJCTBO 0 y4eOHOM MpakTuKe. - 2-€ U3., UCTP. U JIOTI. ;
Pex. YueOno-metonuy. o0wea. mo mea. gapmail. 06pas. By3oB Poccuu. - M. : MUA, 2013. - 136 c. :
WL

2. boranuka. PykoBOJCTBO K MPaKTHYECKUM 3aHATHIM: yaeOHOe mocodue /mox pex. E. U.
bapaGanosa. - M. : I'D0OTAP - Menua, 2014. - 304 c.

3. Ompenenurenb COCyAUCTHIX pacTeHUi basHaymbcKoro HaroHaIEHOTO TTapka [ Teker] :
pykoBozctBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : U3a-so CO
PAH, 2013. - 216 c. : un.

JIEKTPOHHBIE pecypcehl:

1. 3aifuukosa, C. I'. botanuka [ D1eKTpoHHBIN pecypc]:0KyIbIK / Ka3zakTul. aya. M. b. baiiranuesa. -
DnexTpoH. TekcToBblie naH. ( 143M0). - M. : I'DOTAP - Menua, 2017. - a1. onT. nuck (CD-
ROM).

2. BoraHuka: pyKOBOJCTBO K MPAKTUYECKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. U. bapabanoga. - DnekTpoH. TekcToBbie gaH. ( 48.8M0). - M. : TDOTAP - Menua,
2017. - 571. onit. nuck (CD-ROM).
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3. 3aitumkosa, C. I'. boranuka [DnekTpoHHBIN pecypc]: OKyIbIK / Ka3akria. aya. M. b. Baiiranuesa. -
DnekTpoH. TeKcToBbIe naH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 6.

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

5. MaxaroB Bb.K,, [1atcaes ©.K., OpsiabacapoBa K.K., Tokcan6aesa XK.C., Kanumaesa XK. A.
Bboranuka: OkynsIK - DOBepo Anamarsl, 2020.https://www.elib.kz/ru/search/read _book/808/

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

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

6. KoHTpoJibHbIe BONIPOCHI (00paTHOI CBSA3M):

1. Kakue 4epThl CTpOCHHS ¥ 0COOCHHOCTH H3HEHHOTO ITMKJIAa MOXOBHUJIHBIX CBUICTEIBCTBYIOT 00 UX
OIM30CTH K BOJOPOCIISAM?

2. Kakue npu3HaKy MPUMUTHBHOTO CTPOCHHUS UMCIOT CParHOBbIC MXH?

3. KakoBbI XapakTepHBIE YePTHI CTPOCHHSI CIIOpOdUTA ¥ raMeTO()HTa TTAYHOBHIHBIX ?

4. KakoBO COOTHOIIIEHUE crIOpoduTa M raMeToPuTa B )KU3HEHHOM IMKJIC TUIayHa OyJIaBOBHIHOTO?

5. KakoBo 3Ha4YeHHE Pa3HOCIIOPOBOCTH B SBOJIFOIMH BBICIIIMX PACTCHUHN ?

JIEKIIUA NelO
1. Tema: CemeicTBO TaBPOBBIX, JTIOTUKOBBIX, OapOapucoBbix. CemelicTBa pO30BbIX.
2. Heapb: M3yuntb 0COOEHHOCTH CEMEWCTBO MAarHOJIMEBBIX, JJAaBPOBBIX, JIIOTUKOBBIX, 0apOapHCOBBIX U
CTpOCHHE, Pa3MHOKEHUE, MeCTa OOUTAHUS. CeMeiicTBa PO3OBBIX.
3.Te3ucel JeKuM:
1. Cucremaruka pacTeHUU: OTAEN, KJIAacC, MOPSIOK, CEMENCTBa, poJl, BUI.
2. Mopdodonoruueckoe onucaHue: KOpeHb, CTe0EIb, JTUCThS, IIBETOK, IJIO, CEMSI.
3. JlekapCTBEHHOE CBIpbE.
4. IlpumeHnenue.
JlaBpoBbie (1aT. Lauraceae) — ceMeWCTBO IIBETKOBBIX  PACTeHHW#, mopsaka  JlaBpoIBETHBIE
(Laurales).
JIucTea naBpOBBIX OUYEpEAHBIE, PEKE MYTOBUYATHIE WIM CYINPOTHUBHBIEC, KOXKHUCTBIE, IIJIOTHBIE, TEMHO-
3€JICHbIE, Yallle LENbHBIE C IEPUCTOHEPBHBIM KWIKOBAaHUEM. [[BETKM JTaBPOBBIX MEJIKHE, B MMA3YIIHBIX
METeNKaX, KHCTEBUAHBIX, TOJIOBUATBIX MM JIO)KHO30HTUKOBHUJHBIX COLBETHSX, OOOEMOJIbIE,
LIUKINYECKHE, TPEXWIEHHbIE WIN JABy4WwIeHHbIE (y JaBpa). [11oa couHblil, sTOOBUIHBIHN, peke CYyXOH,
CUISALINH B IUTFOCKE.
JlucTes, TIOABI, BBITSKKH, KUPHOE W 3(uUpHOE Macio jaBpa OJaropoAHOro HAILIM IHIMpoYaiIiee
IIPUMEHEHNUE B HApOJHOW MenuuuHe. CBEXUH JIaBpOBBIA JTUCT PEKOMEHAYIOT U3MENIbUYaTh B MACTy U
HCIIOJIb30BaTh KaK PaHO3aXUBJISIIOIIEE U MPOTUBOOKOTOBOE cpencTBO. Ero »kyroT, uToObl N30aBUTHCS
OoT cromaruTa. M3 CyIIeHBIX JIMCTBEB PACTEHUs TOTOBAT BOJHBIE HACTOM, KOTOPBIE IBIOT JUIS
YKpEIUIEHUsT UMMYHMTETA, 3aKallbIBalOT B YIIM, YTOObI CHSTH BOCIHAJ€HHWE U 00Jb, yHOTPEOISIOT B
KayecTBE MOUYETOHHOTO CPEJACTBAa. DTOT HACTOW — JEMCTBEHHOE CPEICTBO OT CYCTaBHBIX OoOJei,
XPOHUYECKHUX TaCTPUTOB, BKIIFOYAS] XOJIAHTUTHI U XOJIECIIUCTUTHI.
Bapo6apiic o0bIKHOBEHHBII (1aT. Bérberis  vulgaris) — KycrapHuku, BuI  poaa  bapOapuc
(Berberis) cemeiictBa bapbapucossie(Berberidaceae).
bapbapuc O0OBIKHOBEHHBIN — BBICOKUN (M0 2,5 M), CHUJIBHO BETBUCTBIH, KOJIOYHIA KYCTAPHHK C
MOJI3YYUMH, OJIpE€BECHEBAIOIIMMU KopHeBUIIaMu. Kopa cHapyxu cBeTio-Oypasi, BHYTPH TEMHO-
xéntas. [loderu rpaHucThIe, NPAMOCTOAIINE, KEITOBAaThIE WM IKENTOBATO-IIypHypHBIE, IO3/HEE
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https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D0%B8%D1%81
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B1%D0%B0%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D1%81%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BD%D0%B5%D0%B2%D0%B8%D1%89%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B1%D0%B5%D0%B3_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
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OenoBaro-ceprie. Ilouku amuHONW 10 1 MM, OCTphIe, TOJIbIe, OKPYXEHHBIE paCIIUPEHHBIMU
OCTAIOIUMUCS BJIarajuilamMu JIMCTheB. Ha ykopoueHHBIX moberax pa3BUBaIOTCS HOPMabHbBIC JTUCThS,
Ha yATUHEHHBIX BMECTO JINCTHEB — KOJIOUKU. JIMCThsI — ouepénHbie TOHKHE, 0OpaTHOSIMIICBHUIHBIC
WJIM DJUTMITAYECKHE, JUIMHOW 110 4 cM, IIMPUHOW 2 CM, K OCHOBAHHUIO KIMHOBHJHO CY>XCHHbBIE, C
3aKpYTJIEHHOM, peke HECKOJIBKO 3a0CTPEHHON BEPXYIIKOHM, MEIKO- M OCTPO-3y0UaTo-MUIbYaThIe, Ha
KOpOTKUX ueperikax. Komouku B uncie TpEX—IsTH, 0OBIYHO TPEX-, pexke MATUpa3AebHbIe, NTUHON
1—2 cm.

Kuctu 15—25-nBeTkoBbie, mmmHONW a0 6 cM. [[BeTku — »kénthie, auametrpoM 6—9 mm. Kaxmpiid
[[BETOK UMEET TI0 IIECTh OOPATHOSIMIIEBUIHBIX YAIISTHUCTUKOB U JenecTkoB. Kucth cocrout u3 15—25
LIBETKOB. B OCHOBaHMM 1IBETKa — SPKO-OPAHKEBbIE HEKTapHUKU. [lecTHK OIMH, THIYMHOK LIECTb,
CYNPOTUBHBIX JICTIECTKaM. 3aBsi3b BEPXHsIsA, OTHOTHE3IHAS C CUITYUM TOJIOBYATHIM PBUIBIIEM.
[Inon — sroga, MpoAOATOBATO-3IIUIITUYECKAS], APKO-KpACHAsl WM NypIypHas, MAJIMHON 10 12 MM,
uMeeT Kuciblii BKyc. CeMeHa JuIMHOM 4—7 MM, HECKOJBKO CIUTIOCHYTBIE M CYKEHHBIE B BEpXHEH
yactu. B 1 kr 83,3 thicsiu cemsaH; Bec 1 Thicauu cemsad 11—13 r. [perér B anpene — mae. [lnoabt
CO3pEBAIOT B CEHT0pe — OKTA0pe. JIeKapCTBEHHBIM CHIPbEM SIBIISIOTCS JIMCT M KOPEHb OapOapuca
OOBIKHOBEHHOTO. JIMCTBhSl 3aroTaBiMBalOT BO BpeMsl OyTOHU3AllMKW M LIBETEHUS; KOPHU — paHHEH
BECHOM JI0 paciycKaHHs TIOYEK WM OCEHBIO TIOCIIe co3peBaHus 1100B. Hacroiika nucteeB Oapbaprca
o0nazaeT KpPOBOOCTAHABIMBAIOIIMM U  JKEIYETOHHBIM JeiictBueM. Ilpemapater  Gapbapuca
CTUMYJIUPYIOT COKpAIlleHHUE MYCKYJATypbl, CYXXHBAaIOT COCYAbl OTIEIbHBIX OPraHOB, BBI3BIBAIOT
MOHIKEHUE TOHYCa JKETYHOTO IMy3bIpsi, O0MafaloT OO0JIEYTOJNSIOUIMM W MPOTHBOBOCHAIUTEIHHBIM
JEACTBUEM.

Jlioruk (nar. Rantnculus, ot yaT. rana — «IAryIika») — poj  OMHOJETHHX  WIJIM MHOTOJIETHHX
TPaBSHHUCTBIX pacTeHuil cemeiicTBa JIrotukoBsie (Ranunculaceae). Boaubie wiim Ha3eMHbIE TPaBbl C
€KUM, a MHOTJA U J0OBUTHIM COKOM. KopHeBas crucreMa npenMylIeCTBEHHO KOPOTKas MOYKOBaras,
WHOT/Ia C MHOTOYMCIICHHBIMH COOpPaHHBIMU B TYYOK KIyOHEBHIHO-YTOJIIEHHBIMU KOPHEBBIMHU
noberamu.

Jluctes ouepénubie, TIeNbHBIE WM  pacced€éHHble. [[BeTkW OMMHOYHBIE WM  COOpaHBl B
CIIOKHBIE COIBETHUS. YalIeTUCTUKOB TPU—TIIATh, Yy OONBIIMHCTBA BHUOB ISITh; JIETIECTKOB OOMBIIEH
YacThIO TSITh, WU3pEJKAa MEHbINE WM OOJIbIIIE JTOTO YHUCIIA; JIETIECTOK Y CBOETO OCHOBAHMS WUMEET
MEIOBYIO SIMKY, TONYIO WJIM TPUKPBHITYIO HEOONBIION YelIyHKoi; TRIMMHOK U TeCTUKOB MHOXKECTBO;
MEeCTUK COCTOUT M3 OJHOTO TUIOJOJIUCTHUKA, C OJAHOTHE3NOM 3aBsi3pio. Dopmyna 1Berka: *Ca 5Co5
AooGoo. [11og — MHOTOOpEIIIEK.

JIFOTHK 3HAYUTEIHHOTO MPAKTHYECKOTo MpuMeHeHus He mMeeT. Hekoropeie Buabl ero (Ranunculus
acris L., Ranunculus  auricomus L., Ranunculus ~ flammulaL.)  ynortpe0nsitorcs B HapoJgHOIA
MEIUIIMHE MPOTHB MHOTUX OOJIE3HEH

PozousérHble (y1aT. Rosales) — mopsiiok ABYIOJIBHBIX PACTEHHMN, COCTOSIIINAIN U3 ICBSITH CEMEHCTB.
Uucno yacTeit IBETKA y paCTEHHI CEMECTBA PO30LIBETHBIE pa3nyHO. Kak nmpaBuio, UX IBETOK UMEET
5 NeNecTKOB U 5 YaIleNnuCcTUKOB. ECTh BUJIBI ¢ TPeMsI, YETHIPbMSI, IIECTHIO MIIH OOJBIITNM KOJTUYECTBOM
nenecTkoB. HekoTopsie po3bl MOTYT UMETh J1aXKe JI0 CTa JICTIECTKOB.

TeranHOK B 2 — 4 pa3a Oombllle, 4eM JIENECTKOB, HO OBIBAIOT IIBETKH C OJMHAKOBBIM YHCIIOM THIYMHOK
Y JIENECTKOB. TUNTMYHBIMH sIBIIsSIIOTCS chemyromue nBeTku: Y5 JIS Too I11 — s6mons;

Y5 JI5 Too [1oo — NIUIIOBHUK.

[IBeTkM OBIBAIOT KaK OJWHOYHBIC, TAaK U COOPAHHBIC B COIBETHUS: MPOCTON 30HTHK (BHUIITHS); METETKA
(TaBonra); KUCTh (uepéMyxa); HUTOK (psiouHa). ONBUISIOTCS HACEKOMBIMH.


https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%87%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B3%D0%B0%D0%BB%D0%B8%D1%89%D0%B5_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%BB%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%B5%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D1%82%D1%8C_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BA%D1%82%D0%B0%D1%80%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D1%8B%D0%BB%D1%8C%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B3%D0%BE%D0%B4%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D1%82%D0%B8%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BF%D0%B5%D1%81%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B5%D1%88%D0%B5%D0%BA_(%D0%BF%D0%BB%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D1%8F%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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Ilnoasl. Tunm mnoga sBISETCS OJHUM W3 TNPU3HAKOB CEMEHCTBA, XOTSA IUIOABI PO3OIBETHBIX
JIOCTaTOYHO pa3HOOOPa3HbI: KOCTsHKA (aOpuKoc, YepelHs); si6J0Ko (Tpyia, psoruHa); MHOTOKOCTSHKA
(MaMHa, KOCTSIHMKA); MHOTOOpEIIEK (3EMIISTHUKA); MHOTOJIMCTOBKA (CIIUpest).

Jpyrue npusHaku. JIuctes ouepenHsie, ¢ npuincTHUKamMu. CeMeHa He CoJepKaT HI0CTIEPM.
Crebenb ApEeBECHBIX PO3OLBETHBIX YaCTO UMEET IIUIIBL.

MHoroo06pa3ue po3ouBeTHbIX. B cemelicTBe 00beAMHEHBI CTO POJOB U IPUMEPHO TPU THICSIUU BUIOB.
ITo Tuny mio/a BBLACHSIOT 4 TOJICEMEHCTBA: CTUPEHHBIC; PO30BbIC; sI0JOHHBIE; CTUBOBEIC.

K cnupeiiHbIM OTHOCSTCS KyCTapHUKH POJOB civpes U paOMHHUK. K pO30BBIM OTHOCST MHOXECTBO
IUKOPACTYIIUX U KYJbTYPHBIX TPaB M KYCTApHUKOB: JIAITYaTKa; 3eMJITHUKA; TPABUJIAT; TABOJTA;
MaHXeTKa; IUIOBHUK, WK po3a; pyOyc.

[TnoabI PO30BBIX pa3nu4HbL. Y 3eMIISIHUKH, TaBOJTH, IIUIOBHUKA M JIAMYATKA 3TO MHOTOOpPEIIEK, Y
MamKeTKu — opemiek. Pox pyoyc (Rubus) o0bennHsieT MHOTHE HW3BECTHBIE KYCTAPHHYKH C IUIOJIOM
MHOTOKOCTSIHKOW: MaJTiHa; €KEBHKA; KyMaHHKa; KOCTSIHUKA; MOPOIIIKA; KHKCHUKA.

4. UnaiocTpaTUBHBIA MaTepHaJi. HOYyTOYK, MyJIbTUMEIUIHBIN MPOEKTOP, KPaH.

5. Jlureparypa:

OcHoBHas:

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

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

3. Aiinap6aesa, JI. K. Pactutensubie pecypcsl Kazaxcrana u Mx paliioHaIbHOE UCTIOIb30BAHUE!

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

1. AnxneimmkuHa, A. M. BoTraHuka: pyKOBOJICTBO IO y4eOHOI MpaKkTHKe. - 2-€ U3[., UCTIP. H JOI. ;
Pek. YuebHo-MeToquu. 00be. o Mea. ¢apmail. oopas. By30B Poccun. - M. : MUA, 2013. - 136 c. :
WI.

2. boranuka. PykoBOJCTBO K MpaKkTHUECKUM 3aHATUSAM: yueOHoe nocodue /moa pen. E. 1.
bapa6anoga. - M. : [DOTAP - Menua, 2014. - 304 c.

3. Ompenenutens COCyIUCTHIX pacTeHUN basHaynbCKOro HallMOHAIBHOTO Mapka [Tekcr] :
pyxoBoactso / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO
PAH, 2013. - 216 c. : un.

DJIEeKTPOHHBIE pecypchl:

1. 3aituukosa, C. I'. botanuka [DnekTpoHHBIN pecypc|:0KyIbIK / Ka3akTia. aya. M. b. Baiiranuesa.
- DnekTpoH. TekcToBble AaH. ( 143M6). - M. : I'DOTAP - Menua, 2017. - an. ont. auck (CD-
ROM).

2. BoraHuWka: pyKOBOJICTBO K MPAKTHYCCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ mox pen. E. U. bapabanoBa. - 31ekTpoH. TekcToBbIe naH. ( 48.8M0). - M. : [DOTAP - Menua,
2017. - 5. onit. quck (CD-ROM).

3. 3aifumkosa, C. I'. Boranuka [ D1eKTpoHHBIN pecypc]: OKyJbIK / Ka3akTia. aya. M. b. baiiranuesa.
- OnexTpoH. TekcToBbie AaH. (143M0). - M. :I'DOTAP - Menua, 2016. - 304 0.

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

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

6. emuna, M. . boranuka (opraHorpadus u pa3MHOKE€HHE pacTeHHi) : yueOHoe mocodue / M.
N. emmna, A. B. Conosres, H. B. Ueuerknna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.
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JlexknmoHHbBIN KoMILIEKC « boTannkay

7. Ilanoma, M. E. boranuka : KOHCIIEKT Jekiuii. YueoHoe nocoodue / M. E. ITaBnoBa. — Mockaa :
Poccuiickuit yauBepcuter npyk0sl Hapoaos, 2013. — 256 ¢. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHbIe BONPOCHI (00paTHOM CBs3M):
1. Tloaksacchl MOKPHITOCEMEHHBIX

2. Buner nucteeB

3. Ctpoenue u popmyna nBerka

4.

5.

Bupl kopHEBOW CHUCTEMBI
JlexapCTBEHHOE CHIPbE MPUMEHSIMbIEC B METULIUHE

JIEKIIUS Nell
1. Tema: CemelicTBO O00OBBIX, CENbJACPEHHBIX H MAKOBBIX.
2. Heab: N3yunts 0COOCHHOCTH CEMENCTBO PO30OIBETHBIX, 00OOBBIX, CENbACPEHHBIX U MAKOBBIX.H
CTpPOCHHUE, PAa3MHOXKEHUE, MECTa OOUTAHHUS.
3.Te3uchl JeKIHH:
1. Cucremaruka pacTeHHH: OTJEN, KJ1acc, MOPSIOK, CEeMEUCTBA, PO, BHI.
2. Mopdonorudeckoe onrcaHue: KOPeHb, CTEOEIh, JINCThS, IIBETOK, TIJIO, CEMHI.
3. JlekapcTBEHHOE CBIpPBE.
4. Muxkpockonusi.
5

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

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

Jluctes ouepénHbie, 0OBIUHO CIIOKHBIE (MajbyaThble, MEPUCTbIE, TPOMUYAThIE) C IPUIUCTHUKAMU, PEXKE
npoctele. ColBeTHE: KOHEYHBIE WM MAa3yIIHbIE KUCTU WK TOJIOBKH, PEXE METENKU WU
NOJy30HTUKH. [[BeTKM 4acTo HacekoMOONbUIsiEMble, OOOEIMONbIe, C MATUWICHHBIMH YallledKou
Y BEHYUKOM, KaK IIPaBUJIO — JBYCTOPOHHE-CUMMETpPUYHbIE. Y TUIMYHBIX OOOOBBIX BEpXHUH
KpYHHBIA  JIEIECTOK MPHUHATO  HAa3bIBaTh MapycoM ((imarom), OOKOBbIE JIENIECTKU — BECIAMHU
(KpBUIBSIMH), @ JIBa CPOCHIMXCSI WM CIUIIINXCS HMKHUX — JIOJOYKOH. THIYMHOK OOBIYHO JIECSTb,
CPOCIINUXCS] THIMMHOYHBIMU HUTSIMHU MU CBOOO/IHBIX.

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

BaxHblil OTIMYUTENBHBIN BHEIIHUN MPU3HAK — CyXO0i, 0OBIYHO MHOTOCEMSIHHBIN, pacKpbIBAIOIIUNCS
IBYMsI CTBOPKaMH OJHOTHE3HBIN IUIOJ C PACIONIOKEHHBIMU B PsJl CEMEHAMH — IIO-HAy4YHOMY
HazbIBaeTcsi 0000M, HO B CEJIbCKOXO3SUCTBEHHONW M TOIYJIAPHOW JHUTEpaType — OOBIYHO CTPYUKOM.
bo6 nHorga pacmagaercs nomnepék Ha OJHOCEMSIHHbIE YJIEHHUKH; pelKo 000 OJHOCEMSHHBIN M Torja
Oonbiied  yacTei0  He  packpeiBaerca.  CemeHa, Kak  mpaBwio,  0e3 dHJOcIEepMa ¢
KPYIHBIMHU CEMSIOISIMHU.

Cenbaepeiinbix (at. Apiales) — mopsiiok 1By 10JIbHBIX pacTeHuit. JINCThs 0€3 MPUIMCTHHUKOB.
LIBeTku MenKkue, coOpaHbl B OOJBIIMHCTBE CiiydaeB (y cemeicTBa 30HTMYHBIC) B 30HTUKH, WIH (Y
cemeiicTBa ApanueBbie) B MUTKU. CaM IIBETOK TMPABWIBHBIA, OOOEMOJIbIN, ¢ TATHUWICHHBIMH WU
YETHIPEXWIEHHBIMH KpPyTaMH, OKOJIOLIBETHUK HAANIECTUYHBII: YalleIMCTUKN BECbMA MEJKHUE, B BUIC
3yO4MKOB; BEHUMK CBOOOHOJIETIECTHBIHN, B TOYKOCIOKEHUH CTBOPYATHIA; THIUUHKH (5 WK 4) B OTHOM
Kpyre, NECTUK OJIMH, COCTOSIIUN U3 5 WM 2 MIIOJOIMCTUKOB, 3aBsA3b HIKHSSA, @ CTOIOMKH CBOOO/IHBIE;
BOKPYT OCHOBAHUS CTOJIOMKOB Pa3BUBAETCS HAANECTUYHBINA METOBUKOBBIH JTUCK.

Yucno rHE3N B 3aBSA3M PABHO YUCIY IUIOJOJIMCTUKOB; B Ka)KIOM THE3]I€ HAXOJUTCS MO0 OJHOW BUCSYEH
obpatHoii cemsnouke. Cemst ¢ OOTBIIUM OSITKOM (PHIOCHIEPMOM); 3apOJIBIII HEOOBIIOH, TPAMOH.
MaxkoBble (1aT. Papaveraceae) — ceMelCTBO JIBYIOIbHBIX pacTeHHI TOpsiaKa JIFOTHKOIBETHBIE.



https://www.iprbookshop.ru/22163
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/S.l.
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%91%D0%BE%D0%B1%D0%BE%D0%B2%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82%D1%8C%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BB%D0%B8%D1%81%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D1%82%D1%8C_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%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#%D0%93%D0%BE%D0%BB%D0%BE%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%91%D0%BB%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%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
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%92%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%83%D1%81_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%81%D0%BB%D0%BE_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B4%D0%BE%D1%87%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%B1%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D1%87%D0%BE%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%A1%D0%B5%D0%BC%D1%8F%D0%B4%D0%BE%D0%BB%D1%8F
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%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
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%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%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BD%D1%82%D0%B8%D1%87%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BD%D1%82%D0%B8%D0%BA_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B0%D0%BB%D0%B8%D0%B5%D0%B2%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A9%D0%B8%D1%82%D0%BE%D0%BA_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5)
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%A7%D0%B0%D1%88%D0%B5%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%BB%D0%B1%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F%D0%BF%D0%BE%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%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%97%D0%B0%D1%80%D0%BE%D0%B4%D1%8B%D1%88_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%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%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%9B%D1%8E%D1%82%D0%B8%D0%BA%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5

ONTUSTIH QAZASSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
wOHTYCTIK HazakeTad MenMuMHa aKanemMuacels AK AD «OmHo-KasaxcTaHcKan MEAMUMHCKAR aKanemMusas
Kadenpa papmakoraosuu 044/66-11-( )

JlekTIMOHHEIH KOMITIeKC «BoTaHMKay crpanmua 27 u3 37

OnHoNMeTHHE W MHOTOJICTHHE TPABbl, COJEpIKAIe HEPEIKO MIICYHBIH COK; JHCThS OYEpPEIHBIC,
u3penKa IPOTUBOIIOJIOXKHBIE. JlepeBsiHUCTBIE pacTeHus BCTPEYAIOTCSA JMILB
B poiax OOKKOHMS U JICHJIPOMEKOH. L[BeTKH UM OJMHOYHBIE, WM 00pa3yloT KUCTeoOpa3HbIe
couseTus. OHU o0oenosble, MpaBWIbHBIE WM HENpaBWIbHbIC; B dalleuke MO Oonbluedl yactu 2
JUCTUKA, B BEHUUKE 4 JIETIeCTKA, HO ObIBAIOT YKJIOHEHUS; THIYMHKH, KOTOPBIX MHOT'O, PACIOJIOKEHBI B
2 unu 4 kpykka (He 0e3 yKJIOHEHUH), peske TOIbKO 4 Win 2; B IIOCJIEAHEM CIIydae OHU Pa3BETBIAIOTCS
C caMoro OCHOBaHUs. |'mHenel coaepkuT oT 2 10 16 MecTUKOB, CpOCHIMXCA /10 BEPXYLIKH U
00pa3yIolMX OJHY LEJbHYIO 3aBsi3b, 110 OOJIbIIEH YacTH OAHOTHE3YM0. Ilnox cyxoi, KopoOYaThlid,
OJHOTHE3/IbIA WJIM pa3elieH Ha HEMOJHBbIE THE3/a, PEIKO OpexXxOBHUIHBINA. CeMeHa C MaCISTHUCTBIM
0€JIKOM M MaJIeHbKUM 3apOJbIIIEM, KOTOPBIH y HIMIIKOHOCHBIX CHA0XKEH TOJIBKO OJHOM cemsnoseit
BMeCTO J1ByX. OnbuIeHHE MPOUCXOAUT MPEUMYIIECTBEHHO C TOMOIIBIO HACEKOMBIX.
4. AnocTpaTUBHBIA MaTepHaJ: HOyTOYK, MyJIbTUMEIUIHBIN IPOEKTOp, SKPaH.
5. Jlureparypa:
OcHoBHasn:

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

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

3. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx paliioHaIbHOE UCTIOIb30BAHUE!

yaeOHoe rmocobue. - 2-¢ u3f. - Kaparanga: AKH¥P, 2019. - 194 c.

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

2. boranuka. PykoBoACTBO K MPAaKTUYECKUM 3aHATHAM: yueOHoe nocodue /mof pex. E. U.
bapabanoga. - M. : I'DOTAP - Menua, 2014. - 304 c.

3. OmpenenuTenb COCYUCTBIX pacTeHU basHaynbcKoro HaMOHAIBHOTO Mapka [Tekcr] :
pyxoBoactso / A. H. Kynpusinos [u ap.] ; otB. pea. A. JI. D6ens. - HoBocubupck : M3a-8o CO
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ROM).
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https://aknurpress.kz/reader/web/1708

5. MaxaroB b.K., [1atcaeB ©.K., OpsiabacapoBa K.K., Tokcan6aeBa XK.C., Kanumaesa 7K. A.
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JlexknmoHHbBIN KoMILIEKC « boTannkay

7. Ilanoma, M. E. boranuka : KOHCIIEKT jJekiuii. YueoHoe nocodue / M. E. ITaBnoBa. — Mocksa :
Poccuiickuit yauBepcuter apyk0sl Hapoaos, 2013. — 256 ¢. URL:
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6. KoHTpoJibHbIe BONPOCHI (00paTHOM CBs3M):

1. ITonxiaccel po30LBETHBIX

2. [Monkmnaccel 0000BBIX
3. CtpoeHue 11BeTka 6000BBIX
4. TIpakTrdeckoe 3HaYeHHUE O0OOBBIX

JIEKIIUA Nel?
1. Tema: CeMelCTBO ICHOTKOBBIX, OypauyHUKOBBIX, HOPUUHUKOBBIX U MaciaeHoBbIX. CeMeNcTBO
acTPOBBIX
2. Heab: N3yunts 0COOCHHOCTH CEMEMCTBO SICHOTKOBBIX, OYPauHUKOBBIX, HOPHYHHKOBBIX U
IIACJICHOBBIX, ACTPOBBIX U CTPOEHUE, pa3MHOXKEHUE, MECTa OOUTaHMSL.
3.Te3ncel JeKUHUN:

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

2. Mopdodonoruueckoe onucaHue: KOpeHb, CTe0EIb, JTUCThS, IIBETOK, IJI0, CEMSL.
3. JlekapcTBeHHOE CBIpBE.

4. Muxkpockonusi.

5. Ilpumenenwue.

ScuoTkoBble (nat. Lamidceae)unu I'yoouBérnble (j1at. Labidtae) — ceMeiCTBO pacTeHUH,
BKJIIOYaromee okono 250 pomoB U OKojgo 7,9 ThICSY BHUAOB, CPEOU KOTOPBIX TaKHE IIHPOKO
WCIIOJIb3YEMBbIC PACTEHUs, Kak 0a3wiuK, MsATa, po3MapuH, dadep, mandeld, MaiopaH, Melucca,
TUMbSIH U TyLIULA.

Crtebmnu yaiiie BCero 4eThIPEXTPAHHBIE, Y HEMHOTUX OKPYTJIBbIC; JINCThS BCET/la CYIPOTUBHBIC, a Mapbl
UX PAcHoOJIOKEHbl HAKPECT, LIEJIbHbIE WM Pa3iu4HO pacced€éHHble. [IpunuctHukoB HeT. B y3max
JUCTHEB IIBETKH OJIMHOYHBIC, TMAapHbIE WA COOpaHHbIE B HEMHOTOUYWCIICHHBIC IBYPa3BUIMCTHIE
COLIBETHUSI Ha KOPOTKUX HOXKKaX; Ka)kaas mapa TaKUX COLIBETHH, CONpHUKAcasCh KpalWHUMH IIBETKAMH,
o0Opa3yeT JI0)KHOE KOJIbLIO I[BETKOB, a MPH TECHOM pAcCIOJIOXKEHUH TaKUX KOJIEL B BEpXHEW udacTu
cTebns  Bce coOpaHHe I1[BETOB TMPUHUMAET BHJ CIOXKHOTO Kojoca (Tak, Hampumep,
y MSIThbI, KOTOBHHUKA, JIbBUHOTO XBOCTA U JIp.), IPUYEM BEPXHUE JIUCThS 3HAUYUTEIHHO YMEHBIICHBI U
MPUHUMAIOT YK€ XapaKTep MPULIBETHUKOB. B MHCThIX coaepkaTcs apoMaTuyeckue d(upHbIe Maca.
Yameuka, Bcerja oOcTarolascsi MpU IUIOJE, KaK YK€ CKa3aHO, OOBIKHOBEHHO KOJIOKOJbYaTas u
nATU3y0as, KO BPEMEHHU 3pEeJOCTH IUJIOJOB TBEPIEET, M 3yOLbl €€ CTAaHOBITCS KOIIOUHUMH; PExe
nByryOasi. BeHunk Bcerma TpyOuaThlid, HO Ha KOHIIE CHJIBHO BapbUPYET: TO SICHO IBYTYOBIM C CHIIBHO
pa3BUTHIMH JlomacTsAMU (mandeil, riyxas KpanuBa, MUKYJIbHUK U JAp.), TO HEMOTHOTYOBbIM wWiH
OMHOTYOBIN (CKMByYKa (IyOHHMIIA), TO OOpE3aHHBIM TMOYTH NPABUIBHO M BOBCE HE Ty0OacThbIit
(msita). TerarHOK 4, penko 2, IPUKPEIIEHHBIX K TpyOKe BEHUHMKA, C KOTOPBIM OHU U OTBaJTUBAIOTCS
BMECTE; OHH TO CKPBITHI MOJ BOTHYTOM BepXHEW ry0oil BEHUYMKa, TO BBICTABIISIOTCS HAPYXKY, €CIU
BEHYMK HEMOJTHOTYOBI WM cpe3aHHBIA. {1 psna BUAOB ceMeiicTBa xapaKTepHa TMHOAMAIUS WU
THUHOMOHODITHUA.

[Tnoq — neHoOwmit: TpOOHBIA IO/, TMOTPYKEHHBIM B YallleuKy, OCTAIOUIYIOCS TMOCIEe OTI[BETaHMS,
OOBIYHO COCTOSIIIMI W3 YETHIPEX PABHOMEPHO PA3BUTHIX OPEIIKOOOPA3HBIX OJHOCEMEHHBIX YacTei
(apemoB). Tlo mpuunHe HETOPa3BUTHS HEKOTOPHIX APEMOB MX YHCIO B IUIO/IE MOXET OBITh MHOTIA
pPaBHO OAHOMY WJIM TPEM, OJHAKO TUJION Yy MPEACTABUTENICH SICHOTKOBBIX B JIOOOM CiIydae HE MOXKET
OBITH HU KOPOOOUKOMU, HU SITOJION.

Bypaunukosbie(nat. Boragindceae) — ceMEHCTBO MOKPHITOCEMEHHBIX JIBYIO0JIBHBIX PACTCHUI
nopsiaka bypaunukonsernsie(Boraginales).
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AKADEMIASY ACADEMY
wOHTYCTIK HazakeTad MenMuMHa aKanemMuacels AK ' AD «OmHo-KasaxcTaHcKan MEAMUMHCKAR aKanemMusas
Kadenpa papmakoraosuu 044/66-11-( )
JlekTIMOHHEIH KOMITIeKC «BoTaHMKay crpanmua 29 us 37
MaHoroneTHue, JIBYJICTHHC UJIM OJHOJICTHUEC TPABSIHUCTBIC pacTCHU, OOBIKHOBEHHO KECTKO-

LIepIlaBble OT MIETUHUCTHIX BOJIOCKOB. Ho ecTh cpenn OypauHUKOBBIX U MOJYKYCTapHUKH.

Crebenb B MONEPEUYHOM CEUYEHUHU OOJIbLIEH YacTbio OKPYIUIbIM. JIMCThs ouepénHble, OYEHb PENKO
CYIIPOTHBHBIE, LI€JbHbIE U OOBIYHO LIEJIbHOKpaHUE, JIMIIb Y HEKOTOPBHIX BUIAOB HESICHO YIJIOBATO-
3yOuatbie. 1[BeTkr OOBIKHOBEHHO NpPAaBUIIbHBIE MM OYEHb YacTO HESCHO 3UrOMOpP(dHBIC (PEIKO SIBHO
3UroMop(¢Hsle), coOpaHbl OJHOOOKHMHU KUCTSIMU WJIA KOJIOChSIMU, 3aBUTBIMHU J10 I[BETOPACIYCKAHUS B
BUJIC YJIIUTKU U PACHOJIOKESHHBIMUA OJIMHOYHO WJIM TIOTIAPHO Ha BEPXYILIKE CTEOIs MITH JK€ COOpaHHBIMU
B MeTesbyuaToe colBeTHe. Yameuka natupasjienbias win nsatusyOdartas. BeHUMK ¢ MATHIONACTHBIM
OTrubOM, MpaBUJIbHBIN, PeXe MOYTH ABYTYObIi (Hampumep, y Echium), TpyOuaTsiii, BOpOHKOBHIHBIH,
KOJIOKOJIbYATBIA WM KOJIECOBUJHBIN. THIUMHOK IATh, NPHUKPEIUIEHHBIX K TpyOKe BEHUMKAa U
YepeyroIInXCcs C JIOMACTAMHU €ro OTru0a. 3aBs3b BEPXHss, OOJbIIEH YaCThIO YETHIPEXTHE3HAS, PEKe
IBYTHE3/IHAs, OOBIKHOBEHHO ueTbIpéxiionacTHas. CTOJIOUK BBIXOAUT B  HPOMEKYTOK  MEXIY
JOMACTIMUA  3aBsi3W (M3 BEpPXYIIEYHOH e BHAAWHBI), HUTEBHIHBIA C LENBHBIM WU
IBYpa3/€iabHbIM PBUIbIIEM, PEXE CTOJIOMK CHIUT Ha BepXylIKe LeabHOM 3aBs3u. [linox cyxoid,
pacnajaronuiicss Ha 4 opelika, NPUKPEIUIEHHBIX K IUIOCKOMY LIBETOJIOKY MJIM €r0 BBIPOCTY, PEXe
OpeIIKOB ObIBaeT MeHbIIE (2—1) WK JKe 1101 KOCTSHKA.

Hopuunukosble (nat. Scrophularidiceae) —  oOMmMPHOE  CEMEHCTBO  JABYAOJIBHBIX  PACTCHHU
nopsiika SICHOTKOILIBETHBIE.

Jluctes 6onbIIeH YacThI0 OUEpEIHBIE, PEKE CYIPOTHBHBIE MM MyTOBYaThIe. L[BETKM B COIBETUSAX HUITH
OJMHOYHBIE, oboemnoible, Ooibliell 4YacTel0 HempaBwibHbIE. HameukaoObluHo 4—5, pexe
JBYypazJienbHasi WK 3y0uaTasi, OCTaroIascs npu miogax. BeHUMKCpoCcTHONIENECTHON, KOJIECOBHU/IHBIM,
KOJIOKOJIbYATBIA, C 4—D5-JI0macTHBIM OTIHOOM WM JABYTYObIM. THIYMHOK MATh, YETBIPE WIH JBE,
OpUPOCHINX K TpyOke BeHYHKa. [IbUTbHUKY NBYTHE3HBIE WM  BCIEACTBHE CIHSHUS THE3X
OJTHOTHE3/IHBIE, TOYKOBHUJIHBIE. 3aBS3b BEPXHAsA, OOBIKHOBEHHO JABYTHE3/IHAs, C CEMSHOCLAMHM Ha
MIEPETOPOJIKE, PEKE OJHOTHE3HAs C JBYMs IIOCTEHHbIMH ceMsaHociamu. CTOIOUK IPOCTOH, C
LEeJbHBIM WIN JBYJIONAcTHBIM pbuiblieM. [lnog — Oonblieil yacThio KOpoOOUKa, pacKpbIBAIOIIAsACS
2—5 CTBOpKaMHU WIIH ke MyTéM oOpazoBaHus oTBepcTUid. CeMeHa OOBIKHOBEHHO MHOTOYHCIICHHBIE,
O€JIKOBbIE, C MPSAMBIM 3aPOBIIIEM.

IMacaénoBbie (;1at. Solanaceae) — cemelcTBO ABYI0IBHBIX CTMalHOJICTIECTHBIX pacTeHuii,
coliepkaliee MHOTO CheIOOHBIX M KYJBTHBHPYEMBIX BHIOB, TaKUX Kak  KapTodersp,
OakmaxaH, Tabak, TOMaT ¥ OBOIIHOM neperr (He yTaTh C pacTCHHUAMH ceMelicTBa

[TepeuHsie), CTPYYKOBBIN Mepel, Aepe3a, naci€H, naciéH upHsblii, menuHo u canoeppu. K atomy xe
CEMEMCTBY OTHOCSITCSI U TaKHe€ PAaCTeHHUsI, KaK JypMaH U OesieHa, U3BECTHbIE CBOEH SJOBUTOCTHIO.
Tpassl, IPSIMOCTOSTYHE WIH MOJI3y4YHE KyCTapHUKH, a u3penka
HeOombiue aepeBbs (Buabpl Solanum, Dunalia u Acnistus); aucThst y maci€HOBBIX IEIbHBIC, 3yOUaTskie,
JIOTIACTHBIE WJIM HaJIpe3aHHbIe; B BETETATUBHOW YacTH CTEOJIsI PacloaraloTcsi OHU MOMEPEMEHHO, a B
LBETOHOCHOW — momnapHo (0ObIKHOBEHHO 1 Oonpmiol auct uW 1 MalieHbKWif); MapHoe
JIMCTOPACTIONOKEHNE OOYCIOBIUBAETCS CUMIIOJUAIBHBIM BETBIEHHEM U COBMECTHBIM CMEIICHHUEM
JacTell; BCICICTBUE ATOr0 y HekoTopbix maciéHoBbix (Datura, Physalis, Solanum) crebmaun xaxytes
JUXOTOMHUYECKU WJIM TPUXOTOMUYECKH PA3BETBIECHHBIMU, BETBU BBIXOAIIMMHU HE U3 Na3yX, a LIBETKU
WM COL[BETHS CUJITYMMH B PAa3BUIIKE BETBEH.

LIBeTKH coOpaHbl B COLIBETUSA-3aBUTKH, 0€3 MPUIBETHUKOB. L[BeTKH 000€moble, peaKo COBEPIICHHO
npaBWiIbHbIE. Yalieuka CpOCTHOIUCTHAS, COCTOUT U3 5 (peaxo 4 umu 6—7) JUCTOYKOB, MMEIOLIUX
¢dopmy 3yOUMKOB WIIM JIOTIACTEH; BEHYMK HM30MEpEH C YaIleyKO, OH BOPOHKOBHUIHBIN, OJrOAYaTHIN
MO0 KOJECOBUIHBIA (HAIpHUMEp, Y HEKOTOPBIX COPTOB KapTo(dens); YMCIO THIYMHOK PAaBHO YHCITY
707e  BEHYMKA, THIYMHKU BCe  OBIBAlOT  paBHOW  JAMHBI M BCE  C  IBbUIbHUKAMHU
(y Atropa, Datura, Solanum, Lyciumu y 1p.), wWix OJHa THIYUHKA, HPOTHBOCTOAIIAS IIECPBOMY
YalleIUCTUKY, KOPOYE IPYTUX, JBE KE COCEAHUX THIUMHKH JUIMHHEE BCEX OCTAJbHBIX, a JIBE 3aJHUE
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cpenneii mnel (y Physalis, Petunia, Scopolia); y Salpiglossis Tonbko 4 TBIYMHKH C HBUIBHUKAMH, a
nsiTas TBIYMHKA, MPOTHBOCTOSIIIAS MIEPBOMY YalIeIUCTHKY, oe3 MBUTHHHKA;
y Franciscea, Brunfelsia, Browallia stoii Thrunnku naxe BoBce He ObiBacT. HUTH THIYMHOK TOHKHE,
toabko y Himerantlius GysiaBoBuaHO B3ayThie. [IbUIbHUKH OOpaliieHbl BHYTPh BETKA. [IeCTUKCOCTOUT
OOJIBIIICH YacThIO U3 JIBYX IUIOMOJUCTUKOB, penko (y Nicandra, Jaborosa) u3 msartu, wiu (y Nicotiania
quadrivalvis) u3 getsipéx, nim (y Lycopersicum esculentum) u3 10; 3aBs3b BepXHss, pa3feicHHAs Ha
rHe31a 10  YKHCAY  IUIOJAOJHMCTHKOB:  JIOKHBIC  MEPErOpOAKH  TMOSBISIFOTCS  PEIKO
(y Datura, Solandra, Grabowskia); cemsmoyek B  KaXJOM THE3[€ IOMHOLY, M  TOJIbKO
y Grabowskia 4—6, a vy Sclerophylax maxxe ojHa; 3aBsi3b HecéT KOPOTKHH, MPOCTOW CTOJIOUK,
CHAa0XEHHBIN HEOOJIBIIIM KPYKKOBHTHBIM HITH JIBYJIOTIACTHBIM PBLIBIICM.

[Tnox — siroma wim KOpoOoUKa, BCKPHIBAIOIIASCS 10 CTBOPKAM MM Kpbiieukoi. Cemena 6osee win
MEHee TOYKOBHJIHBIC, COICPIKAT MICUCTBIN OEJIOK, OOJIbIICH YaCThi0 H30THYTHIN 3apO/IbIILL.

Actposbie (1ar. Asterdceae), nmu Caoxuousérnsie (1at. Compdsitae) —  OZHO W3 CaMbIX
OOJIBIIIMX CEMEHCTB JIBYIOJIbHBIXPACTCHUN. [ JIaBHBIM OTIMYUTENBLHBIA TPU3HAK AITOTO CEMEHCTBa
COCTOUT B TOM, YTO y HEro, KakK IMOKa3bIBa€T CaMO Ha3BaHHE, IBEThl — CIJIOKHBIC, TO €CTh TO, YTO B
00MX0Jie Ha3bIBACTCS IIBETKOM, NIPEJCTABIISICT HA CAMOM JIeJie 1[EJI0¢ COI[BETHE U3 MEIKUX I[BETKOB —
KOP3MHKY. DTH MEJKHE I[BETKH CHAAT Ha OOIIEM JIOKE — PACIIHPCHHOM KOHIIE IIBETOHOXKKH,
UMEIOIIEM TUIOCKYH0, BOTHYTYIO MJIM BBITYKJIYIO TMOBEPXHOCTh U OKPYKEHBI 00IIei 00BEPTKOM,
oO0IIIell YalIeykoid, COCTOSIIIEH W3 OJHOTO WM HECKOJIBKHX PSIOB NpuUlyeemHuxos (MaJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha I[BETOHOXKE) — TOJy4aeTCsl HEUTO Hamojao0ue KOP3UHOYKH.
OtaenbHbBIE IBETKH OOBIYHO OYEHb HEBEJIMKH, MHOTJA COBCEM MEJIKUE, JIMHOK Bcero B 2—3 mMm. OHu
COCTOSIT M3 HW)XHEW 3aBsi3U, OJHOTHE3ZOW M OJHOCEMSIHHOHM, Ha BEPXYIIKE KOTOPOH MPUKPEILIEH
CPOCTHOJICTICCTHBIN BEHUYHUK. Y €ro OCHOBAaHHs OOBIYHO HAXOMMTCSA PSII BOJIOCKOB HJIHM INETHHOK,
HECKOJIbKO 3yOYMKOB WJIM TIEperoHYaras KaiiMa. ITH 00pa30BaHUSI COOTBETCTBYIOT PyAUMEHTAPHOMN
Jarieuke.

BeHunMKk CpOCTHOJCNECTHBIN, MO (GOpMe CHWIBHO pa3jiMyacTcs, HO BBIICISAIOT JBa HaubOoee
pacrpoCTpaHEHHBIX THIA: mpybuamolii, ¢ MPABWILHBIM MSATH3YOUaThIM OTIHOOM, M HENPaBUIIBbHBIM,
TaK Ha3bIBAEMBIN 53b1UKOGbLI, TIPUIEM BCE IATH €T0 JIOJICH cpacTaroTCs B OJHY IUIACTHHKY, OTOTHYTYIO
B OJHYy cropoHy. Jlpyrme Tpu pacnpoCTpaHEHHBIX THIIA — JBYTyOble,  JIOXKHOS3BIUKOBBIC
Y BOPOHKOBUJIHBIC I[BETKU. THIYMHOK Y BCEX AaCTPOBBIX, 32 PEAKHUMH HCKIIOYCHUSMH, MATh;, OHHU
MPUPACTAIOT CBOMMH HUTSIMHU K TPyOKE BEHUHKA, a MBUIbHUKAMUCPACTAIOTCS B OJHY IOJYIO TPYOKY,
OKPYXKAaIONIyK0  CTOJOWK, KOTOPBI  KOHYAETCS  JIBypa3leNIbHBIM  PBUIBIIEM  Pa3IUYHOTO
ycTporicTBa. [ MHEIEeUIICeBIOMOHOKAPIIHBIN, CPOCIIMNACA W3 JIBYX IUIOJOJUCTUKOB, O0Opa3yrOIMX
HWKHIOIO OJTHOTHE3IHYIO 3aBsI3b C €IUHCTBEHHBIM CEMS3auaTKOM.

Y oueHb MHOTHX PACTEHHH OMKMCHIBAEMOTO CEMEWCTBA TOJOBKH COCTOSAT TOJBKO W3 TPyOUaThIX
I[BETOYKOB, KaK, HalpuMep, Y BaCHIbKOB, JIONyXa, BOIYEIA, apTUIIOKA. Y  JPYrHX K€,
KaK OJlyBaHUMKa, KO3eJbIla (CKOPIIOHEPHI), JIATYKa, IIUKOPUS U JAPYTHMX BCE IBETHI  S3BIYKOBBIC.
HaxkoHell, y TpeTbUX B KaXJI0# TOJIOBKE HAXOMSATCS I[BETHI 00OMX THIIOB: IO OKPY>KHOCTH SI3bIYKOBBIE,
a B IEHTpe TpyOuaThie (HAmpuUMep, Y MOACOJHEYHHKA, acCTpPbl, TEOPIMHA, HOTOTKOB, OapXaTIIeB,
poMariiku). TpeTuid TUIT BEHUHKA — 08)2y0bill, B KOTOPOM TPH JOJM BEHYHMKA HAIPABJICHBI B OJHY
CTOPOHY, a JIBE OCTAJbHBIC B APYTYIO.

JlucropacnonoxeHnue y CJIO’KHOIIBETHBIX, KaK MIPaBUIIO, ouepémnHoe, penKo
CYNPOTUBHOE. bONBIIMHCTBO BHJIOB MMEET XOPOUIO PA3BUTHIA CTEPKHEBOM KOpEeHb. YacTo KOPEHb
KIyOHEBUIHO YTONIIEH Kak, Hampumep, Yy Jjonyxos (Arctium). Y MHOTUX BHJIOB CceMeicTBa
Pa3BUBAIOTCS KOHMpaKmuivhvle (TO ecThb BTATHBAIOIIHC) KOPHH; y pacTeHuit c
MIPUKOPHEBOM PO3ETKOIM OHM YacTO 0OECHEUNBAIOT IUIOTHOE TPUJICTAHHE PO3ETOK K 3eMiie. Y MHOTHX
CJIO)KHOIIBETHBIX OOHApyKeHa SHIOMUKOpHU3a (rpulOHOM KopeHb). 1107 ClIoKHOIBETHRIX — CEMSHKA,
TO €CTh OJHOTHE3HBIA OJHOCEMSHHON, HEPACTPECKUBAIOUIMICS OpEIIeK ¢ KOXHUCTOW WIN
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JepeBSIHUCTON 00070uKOi. [Ipy 3TOM Te BOJOCKM WM IIETHHKH, KOTOPBIE OKpY>KaJld OCHOBAaHUE
BEHYMKa, MPEBPALIAIOTCS B XOXOJIOK, CIyXKAaIlUid Kak Obl MapaniroTOM U MO3BOJSIOUINI CeMsSHKaM
JaJIeKO Pa3HOCHUTHCS 110 BETPY (aHEMOXOpusi).
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5. JIureparypa:
OcHoBHasn:
1. boranumka: okynsiK / b. K. Maxaros [x.0.]. - Anmatsl :9Bepo, 2014. - 424 Ger.
2. boranmka: okynsik / b. K. MaxaroB [x. 0.]. - [lIeimkenT :b. x., 2013. - 424 Get
3. Aiinap6aesa, J[. K. Pactutensubie pecypcsl Kazaxcrana u Mx palidoHaIbHOE UCTIOIb30BAHUE!
ydyeOHoe mocobue. - 2-¢ u3g. - Kaparanna: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero" , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlomoJbHUATEJIbHAS

1. Awnnpimkuna, A. M. boTannka: pykoBOJCTBO MO y4eOHOU MPaKTUKE. - 2-€ U3/., HCIIP. U JIOIL. ;
Pek. YuyeOno-meroaunu. ooben. mo mea. hapmail. oopas. By30oB Poccuu. - M. : MUA, 2013. - 136 c.
;WL

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

3. OmpegenuTenb COCYTUCTBIX pacTenuil basHaynbckoro HannoHanpHoTo napka [Tekcr] :
pykoBozcTBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : M3a-so CO
PAH, 2013.-216 c. : u.

DJIEeKTPOHHbBIE pecypchbl:

1. 3aifuuxosa, C. I'. boranuka [DnekTpoHHBIN pecypc]:0KybIK / Ka3akTiil. aya. M. b. baiiranuesa. -
OnekTpoH. TekcToBbIe naH. ( 143M0). - M. : 'DOTAP - Menaua, 2017. - o1. onrt. auck (CD-
ROM).

2. BoraHuka: pyKOBOJICTBO K MPAKTUICCKUM 3aHATHAM [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue /
nox pen. E. . bapaGanoBa. - DnekTpoH. TekcToBbie gaH. ( 48.8M0). - M. : [DOTAP - Menua,
2017. - 5. ont. quck (CD-ROM).

3. 3aifuukosa, C. I'. boranuka [91eKTpOHHBIH pecypc]: OKybIK / Ka3akTil. aya. M. b. Baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.

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

5. MaxaroB b.K., [1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aeBa XK.C., Kanumaena K. A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

7. Ilanoma, M. E. boranuka : KoHCITEKT Jeknuii. YdueoHoe mocodue / M. E. IlaBmoBa. — Mockaa :
Poccuiickuit yauBepcuter apy»xk0b1 HapooB, 2013. — 256 c. URL:
https://www.iprbookshop.ru/22163.

6. KoHTpoJibHBIe BONIPOCHI (00paTHON CBSA3M):

1. TlpencraBuTeny SICHOTKOBBIX

2. IlpencraBurenu OypauyHHUKOBBIX
3
4

MPEACTABUTEIN HOPUIHUKOBBIX
IIpencraBureny nacieHOBBIX
JIEKIIUA Nel3
1. Tema: CemeiicTBO acTpOBBIX


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B5%D0%BC%D0%BE%D1%85%D0%BE%D1%80%D0%B8%D1%8F
https://aknurpress.kz/login
https://www.elib.kz/ru/search/read_book/808/
https://www.iprbookshop.ru/20655
https://www.iprbookshop.ru/22163
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2. Heawb: V3yunth 0COOEHHOCTH CEMEICTBO aCTPOBBIX W CTPOCHUE, PA3MHOKCHHE, MECTa OOUTaHUSI.
3.Te3ucsl JeKkuuu:

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

2. Mopdonoruueckoe onucanue: KOpeHb, CTeOeb, JIUCThS, IBETOK, TUIOJ, CEMSI.

3. JlekapCTBEHHOE CBIpbE.

4. MukKpocKomus.

5. Ilpumenenue.

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

OOJIBIIINX CEMEHCTB JIBYIOJIbHBIXPACTCHUN. [ JIaBHBIA OTIMYMTENBHBIA TPU3HAK ASTOTO CEMEHCTBa
COCTOMUT B TOM, 4TO y HEr0, KaK IOKa3bIBA€T CAMO HAa3BaHME, LIBETHl — CIJIO’KHBIE, TO €CTh TO, 4YTO B
00MXO0Jie Ha3bIBAETCS IIBETKOM, ITPEJCTABIIIET HA CAMOM JIeJIe IEJI0€ COL[BETHE U3 MEJIKUX IIBETKOB —
KOP3UHKY. OTH MeEJKHE LBETKH CHUAAT Ha OOILEM JIOKE — PpacCIIMPEHHOM KOHIE IIBETOHOXKKH,
HUMEIOLIEM IUIOCKYI0, BOTHYTYIO WJIM BBIIYKIIYIO IIOBEPXHOCTb U OKPYXEHBI 00Iel 00BEPTKOM,
o011l yaeyko, cocTosIIeld M3 OJHOIO0 WM HECKOJIBKUX PSI0B npuyeemHuxos (MaJeHbKIX
JMCTOYKOB, PACIOJIOKEHHBIX Ha IIBETOHOXKE) — TIOJy4aeTcsi HEYTO Harmoaooue KOP3UHOUKH.
OtnenbHble IBETKU OOBIYHO OUEHb HEBEIMKH, MHOTAA COBCEM MeEJNKHe, JJIMHON Beero B 2—3 MM. OHu
COCTOAT W3 HWKHEW 3aBs3M, OJHOTHE3IOM M OJHOCEMSHHOM, Ha BEPXYLIKE KOTOPOM IPHUKPEIUIEH
CPOCTHOJICTIECTHBIN BEHUUK. Y €ro OCHOBAaHUS OOBIYHO HAXOAMTCS PSI BOJIOCKOB MIIM ILETHHOK,
HECKOJIbKO 3yOUYHMKOB WJIM NepenoHYaras KaiiMa. ITH 00pa30BaHUS COOTBETCTBYIOT PyAWMEHTAPHOMN
qaleyke.

BeHuuk cpocTHONIENECTHBIM, 1O (opMe CHIBHO pa3IMyaeTcs, HO BBIACISIOT JABa Hambosee
pacrpoCTpaHEHHbIX THIA: mpyoyamulii, C MPABUIBHBIM MATU3YOUaThIM OTIMOOM, M HENpPaBUIIbHBIM,
TaK Ha3bIBAEMBIH 53b1YKOGbIU, IPUYEM BCE IISITh €r0 JOJIEH CPACTAIOTCA B OJIHY IUIACTUHKY, OTOTHYTYIO
B OJHY cropoHy. /[lpyrue Tpu paclpoCTpaHEHHBIX THIIA — JIBYTyOble,  JIOKHOS3BIYKOBBIE
Y BOPOHKOBUHBIEC IBETKU. THIUMHOK y BCEX aCTPOBBIX, 3a PEAKUMHU WCKJIIOYEHUSMH, ISATh; OHU
NPUPACTAIOT CBOMMHU HUTSAMHU K TpyOKE BEHUMKA, a MBbUIbHUKAMUCPACTAIOTCA B OAHY IOJYIO TPYOKY,
OKpYXaloIllyl0  CTOJIOMK, KOTOPbIH  KOHYAeTcs  JBYpPa3J€IbHbIM  PBUIBLIEM  Pa3IM4HOIO
ycTpoicTBa. [ nHenelnceBAOMOHOKApIIHBIA, CPOCIIMICS U3 JBYX IIOJOJIMCTUKOB, OOPa3yIOIIMX
HIKHIOK OJTHOTHE3THYIO 3aBSI3b C €IUHCTBEHHBIM CEMA3a4aTKOM.

VY oueHb MHOTMX PAacCTEHUH OMHMCHIBAEMOIO CEMEWCTBA T'OJOBKHM COCTOSAT TOJIBKO W3 TpPyOdaThIX
LBETOYKOB, KaK, HalpHUMep, Y BaCWIbKOB, JIOIIyXd, BOJYENA, apTUIIOKA. Y  JOpPYruxX  Ke,
Kak OJlyBaHYHKa, KO3eNblla (CKOPIIOHEPBI), IaTyKa, [IMKOPHS U IPYyTHX BCE IBETHl  S3BIYKOBBIC.
Hakownern, y TpeTbux B Ka)KI0W rOJIOBKE HaXOJATCS LIBETbI OOOMX THUIIOB: IO OKPYKHOCTHU S3BIYKOBBIE,
a B LEHTpe TpyOuaTble (HampuMmep, Yy MOACOJHEYHUKA, acTpbl, TEOPIMHA, HOTOTKOB, OapXaTIEeB,
pomamiku). TpeTuil THIT BEeHYHKAa — 08y2y0Oblii, B KOTOPOM TPH JOJIM BEHYMKA HANPABJICHBI B OJHY
CTOpPOHY, a JIB€ OCTAJIbHBIE B APYTYIO.

JIuctopacnonoxenue y CJI0)KHOLIBETHBIX, KaK IIPABUIIO, ouepenHoeE, penko
CYNPOTUBHOE. bONBIIMHCTBO BHUJIOB UMEET XOPOLIO PA3BUTHIA CTEPKHEBOM KOPEHb. YacTo KOPEHb
KJIyOHEBUJHO YTONMIEH Kak, Hampumep, Yy jomyxoB (Arctium). V MHOruX BHIOB CeMeicTBa
Pa3BUBAIOTCS KOHMpakmuivhvie (TO €CThb BTSATHUBAIOLIHE) KOpHHU; y pacTeHui c
IIPUKOPHEBOM PO3ETKON OHM YacTO 00ECHEeUNBAIOT INIOTHOE MPUIIETAHUE PO3ETOK K 3eMile. Y MHOIHMX
CJIO’KHOLIBETHBIX OOHapy>KeHa SHAOMHKOpH3a (rpuOHOM KopeHb). [1710/] C0KHOIBETHBIX — CEMSHKA,
TO €CTh OJHOTHE3IHBIM OJHOCEMSHHOM, HEpPACTPECKUBAIOIIMIICA OpEmIeK C KOXKHCTOM WU
JepeBIHUCTON 00070uKoi. [Ip 3TOM Te BOJOCKM WM IIETHHKH, KOTOPbIE OKpY’>KaJld OCHOBAaHUE
BEHYMKa, MPEBPALIAIOTCS B XOXOJIOK, CIyXKaIlMid Kak Obl MapamiroTOM M MO3BOJSIOUINI CeMsHKaM
JaJIeKO pa3HOCHUTHCS 110 BETPY (aHEMOXOpusi).

4. UnaiocTpaTMBHBIA MaTepHaJ. HOYTOYK, MyJIbTUMEANIHBIN MPOEKTOP, KPaH.

5. Jlutepatypa:


https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B7%D0%B8%D0%BD%D0%BA%D0%B0_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BD%D0%BE%D0%B6%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%91%D1%80%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%88%D0%B5%D1%87%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D1%83%D0%B1%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D1%87%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B2%D0%B5%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%B3%D1%83%D0%B1%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%B6%D0%BD%D0%BE%D1%8F%D0%B7%D1%8B%D1%87%D0%BA%D0%BE%D0%B2%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%BA%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D1%8B%D0%B5_%D1%86%D0%B2%D0%B5%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A2%D1%8B%D1%87%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%8B%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BD%D0%B5%D1%86%D0%B5%D0%B9
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%91%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BF%D1%83%D1%85
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%BE%D0%BB%D1%87%D0%B5%D1%86&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D1%82%D0%B8%D1%88%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D1%83%D0%B2%D0%B0%D0%BD%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B7%D0%B5%D0%BB%D0%B5%D1%86_(%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%BE%D1%80%D1%86%D0%BE%D0%BD%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BB%D0%B0%D1%82_(%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BA%D0%BE%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D1%81%D0%BE%D0%BB%D0%BD%D0%B5%D1%87%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%80%D0%B3%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B3%D0%BE%D1%82%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%85%D0%B0%D1%82%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%BC%D0%B0%D1%88%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D0%BF%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D0%B5%D1%82%D0%BA%D0%B0_(%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BB%D0%B8%D1%81%D1%82%D1%8C%D0%B5%D0%B2)
https://ru.wikipedia.org/w/index.php?title=%D0%AD%D0%BD%D0%B4%D0%BE%D0%BC%D0%B8%D0%BA%D0%BE%D1%80%D0%B8%D0%B7%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BC%D1%8F%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B5%D0%BC%D0%BE%D1%85%D0%BE%D1%80%D0%B8%D1%8F
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OcHoBHas:
1. bBoranuka: okynbik / b. K. Maxaros [k.0.]. - AnMatsl :9Bepo, 2014. - 424 Ger.
2. boranwmka: okynsiK / b. K. Maxaros [k. 0.]. - [llleimkenT :b. k., 2013. - 424 Ger
3. Aiinap6aena, JI. K. Pactutenpnbie pecypebl Kazaxcrana n ux panimoHaaIbHOE HCIIOIb30BaHKE:
yuebHoe nocobue. - 2-¢ u3a. - Kaparanmga: AKHYP, 2019. - 194 c.
4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero™ , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
JlonoIbHUTEIbHAS
1. AunpimkuHa, A. M. botanuka: pyKOBOACTBO M0 y4eOHOM MpaKTHKE. - 2-€ U3/1., UCIIP. U J01I. ; Pek.
Y4eOHo-mMeTonud. 00be. o Mea. ¢papmair. oopas. By3os Poccuu. - M. : MUA, 2013. - 136 ¢. : w.

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

3. OmpegenuTenb COCYIUCTBIX pacTeHuil basiHaynbckoro HannoHanpHOTO napka [Tekcr] :
pykoBozcTBo / A. H. Kynpusinos [u ap.] ; oTB. pen. A. JI. 36ens. - HoBocubupck : U3a-so CO
PAH, 2013.-216 c. : u.

DJIEeKTPOHHbBIE pecypchl:

1. 3aituuxosa, C. I'. boranuka [DnekTpoHHbIN pecypc]:0KyIbIK / Ka3akTil. aya. M. b. baiiranuesa. -
DnekTpoH. TeKkcToBbIe naH. ( 143M0). - M. : IDOTAP - Menaua, 2017. - 1. ont. quck (CD-
ROM).

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

3. 3aifuukosa, C. I'. boranuka [91eKTpOHHBIH pecypc]: OKybIK / Ka3akTil. aya. M. b. Baiiranuesa. -
DnekTpoH. TekcToBbIe naH. (143M0). - M. :I'D0OTAP - Menua, 2016. - 304 6.

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

5. MaxaroB b.K., [1atcaeB ©.K., Opsin6acapoBa K.K., Tokcan6aeBa XK.C., Kanumaena K. A.
boranuka: Okynsik - OBepo Anmarsr, 2020.https://www.elib.kz/ru/search/read_book/808/

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

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

6. KoHTpoJibHBIE BONIPOCHI (00paTHON CBS3M):
1. TlpeacraBurenu acTpOBBIX
2. TlpuMeHeHUE ceMENCTBO aCTPOBBIX

JIEKIIUA Neld
1. Tema: IlopsA0K UBOLIBETHBIX U OYKOIIBETHBIX.
2. Hean: 3yuntbh 0COOEHHOCTH MOPSIIOK UBOIL[BETHBIX, OYKOIIBETHBIX U CTPOCHHE, Pa3MHOKEHHE,
MecTa OOUTaHHUSL.
3.Te3ucel JeKUHHU:
1. Cucremarnka pacTeHHU: OTAEN, KJIACC, TOPSIOK, CEMEWCTBA, PO, BH/I.
2. Mopdodonoruueckoe onucaHue: KOpeHb, CTe0eb, TUCThS, IIBETOK, IJI0, CEMSL.
3. JlekapCTBEHHOE CBHIphE.
4. Mukpockonus.
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5. Ilpumenenue.
BykoBble (j1at. Fagdceae) — ceMENHCTBO OJIHOJOMHBIX ~PACTeHWH, BKIIOYaroiee B cedS OKOJIO

1105 BuIOB fepeBbEB, pexe KyCTapHUKOB, pa3OuThix Ha 10 ponoB. Hambomnee M3BECTHBIMH pOJaMH

3TUX PACTeHUH SABISAIOTCSA AyO, KaliTaH u OyK.
JIuctesa oyep€nHble IIPOCTHIE, HAa 4YEpElIKax, ¢ ONAJAroLIMMU NPUIMCTHUKAMHU. MYy>KCKOHW LBETOK
COCTOMT M3 4YETHIPEX—CEMHU JIOMACTHBIX OKOJIOIBETHUKOB U YETHIPEX—COPOKA BBICTYHAIOIINX
TBIYMHOK, KOTOpBIE OOBIYHO COOpaHbl B CBUCAMOIIUE CEpEXKU. JKEHCKHE LBETKH OJAWHOYHBIC WIH
coOpaHbl B HEOOJbIIOE JUCTHEBUIHOE COLIBETHE, COCTOST U3 YEThIPEX—IIECTH JIOMACTHBIX
OKOJIOLIBETHUKOB, 4YaCTO OKPYXEHHBIE pSAJOM NPULBETHUYKOB, cojaepkamux o0o0souky. OnuH
CJIOKHBIN TIECTUK, COCTOSIIINM U3 TPEX—IIECTU TUIOAOIMCTUKOB, COJEPKUT B ceOe HUKHIOIO 3aBs3b C
TpeMs—IIECThIO THE3AMH U IByMs 0a3albHBIMU WM TOYTH 0a3ajJbHBIMH CEMsA3a4aTKaMy B KaXJIOM
THe37e.
[Inon - x€mynp WK opex, Kak IpaBUIIO, C OJHUM CEMEHEM, ITOMEIIEHHBIN B JEPEBSIHUCTYIO ILIIOCKY,
MOJTy4EeHHYI0 U3 00BEPTKU. JIekapCcTBEHHOE ChIphE: KOpa.

Salicales (Ilopsinoxk UBouBeTHBIE)
CemeiictBo uBOBBIE (Salicaceae) uz nopsiaka MBouerHble (Salicales) - 3To AByJOMHEBIE IepeBbsl U
KyCTapHHUKHM, MHOI/Ia KyCTapHMYKM U "HOJyTpaBbl' C OYEpPEAHBIMU  LIEIbHBIMHU, PEXE
JIOTIACTHBIMH JIUCTHSIMH C MIPHJIMCTHUKAMUU KOJIOCOBUIHBIMH, 4acTo
CEPEXKOBUIAHBIMU COLBETUSIMHU . OKOJIOIBETHUK OTCYTCTBYET. MYyKCKHE IBETKU BBl COCTOST U3
pPa3IMYHOTO YHCJIAa TBIYUHOK (OOBIYHO 2-5), pACMOJIOKEHHBIX B TMa3yxax KpOIOUIeH delryu

(mpuusetHuka ). B HuX, kpome Toro, ectb eme 1,2 wim Oosiee HEOONBIIMX HEKTAPHHUKOB (Y

uB). 3aBsI3b M3  2-X IUIOJOJMCTHKOB , 1-THe3[qHas, C IIOCTEHHOM IutaneHTanuei (puc. 94) u
MHOTOYHCIICHHBIMH ceMsi3auaTtkaMul . UaTerymenToB | mimm 2. CTonOuk 1 ¢ HECKOIBKUMHE PHUIBLIAMH .
ITnox - kopoOouka , BckpbiBaroliasica 2 cTBopkaMu. CeMeHa MHOTOUYHCIICHHBIE, ¢ IyYKOM BOJIOCKOB,
TUIIUYHO aHEMOXOPHBIE , JTAJIeKO paszieTarommecs, HO OBICTPO TepSIOIINe
BCXOXKECTh. DHIOCIIEPM OTCYTCTBYET. M3BECTHBI Xana3oramusi 1 MHOTOKJIETOYHBIN apXECIIOPUH .
4. Una1ocTpaTMBHBIA MaTepHaJl. HOYTOYK, MyJIbTUMEAUMHBIN MPOEKTOP, SKPaH.
5. JIuteparypa:
OcHoBHas:

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

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

3. Aiinap6aesa, J[. K. PactutensHbie pecypcebl Kazaxcrana u Mx paloHalbHOE UCTIOIb30BAHUE!

yaeOHoe mocodue. - 2-¢ u3j. - Kaparanga: AKHYP, 2019. - 194 c.

4. Abisheva, M. B. Plant anatomy and morphology: manual book / M. B. Abisheva, G. B.
Kylyshbaeva. - Almaty : "Evero™ , 2017. - 156 p
5. Botany: textbook / S. K. Imanrulova [fndetc]. - Almaty : [s. n.], 2016. - 280 p.
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PAH, 2013. - 216 c. : un.
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6. Hemuna, M. 1. boranuka (opranorpadus u pa3MHOKEHHE pacTeHHi) : yueOHoe mocodue / M. U.
Hemuna, A. B. CononeB, H. B. UeueTtkuna. — Mocksa : URL:
https://www.iprbookshop.ru/20655.

7. IlaBnoma, M. E. boranuka : KoHCHEKT JdeKui. YyeoHoe mocodue / M. E. IlaBnoBa. — MockBa :
Poccwuiickuit yauBepcurer apyx0sl Hapoos, 2013. — 256 ¢. URL:
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6. KoHTpoJibHbIe BONIPOCHI (00paTHOI CBA3M):

1. TlpeacraButenu nopsiaka OyKOIBETHBIX

2. TlpeacraButenu MOpsaKa HBOIBETHBIX
3
4

[IpencraBuTenu ceMencTBa aCTPOBBIX
[Togknacc TpyO4aThIX U SI3BIYKOBBIX

JIEKIIUSA Nel5
1. Tema: Knacc ogqnononsHbIX. [lopsaok IuneiHbIe U 3T1aKy.
2. Heanb: M3yuynTh 0COOEHHOCTH CEMENCTBA JIMITUEIIBETHBIX, 3IaKOIBETHBIX U CTPOCHHUE,
pa3MHOKEHHE, MeCcTa OOUTaHUSI.
3.Te3ucsl Jekuuu:
1. Cucremaruka pacTeHHH: OTJEN, KJIacc, MOPSIIOK, CEMEUCTBA, PO, BHUI.
2. Mopdomnoruyeckoe onrcanue: KOPeHb, CTEOEIb, IUCThS, IIBETOK, M0, CEMS.
3. JlekapCTBEHHOE CBHIPBE.
4. Mukpockonus.
5. Ilpumenenwue.
3naku, wiu 3nakoBble (nat. Gramineae), i MATIMKOBBIe (7atT. Podceae) — CEeMEHCTBO  OJHOIOIBHBIX
pacTteHuid, K KOTOPOMY OTHOCSITCS TaKh€ HW3BECTHHIE M JIABHO HCIIOJb3yeMble B XO3SIMCTBE pPACTEHUS,
KaK TIIIEHUIA, POXKb, OBEC, PHC, KyKypy3a, SYMEHb, TPOCO, 0aMOYK, caXapHbIH TPOCTHUK.
JKvzHeHHBIE (OPMBI 3IIaKOB Pa3HOOOpPA3HBI — JIEPEBbs, KYCTAPHUKU, MHOTOJICTHUE M OJTHOJICTHUE TPAaBHI.
Cpenu 37aKOBBIX  HET 3MU(GUTOB, CAPOPHUTOB U MApa3uTOB. [ 'pyIa MHOTOJIETHHUX 37aKOB HauOolee
pasHooOpaszHa. Cpelli HUX €CTh PAacTeHHs JIEPHOBHHHbBIE, JUTMHHOKOPHEBUIIHBIE, CTOIIOHOOOpasyromme. B
KKIOW M3 yKa3aHHBIX TPYIIT MOXXHO BBIICTUTH HECKOJBKO TOITPYIII, PA3IMYArONIMXCS ACTaIsIMH CTPOCHUS
HaJ3eMHBIX W TOJ3EMHBIX TOOEroB pacTteHus. Hampumep, NepHOBUHHBIC 371aKHM B 3aBUCUMOCTH OT THIIA
BO300OHOBJIGHUSI MMOOETOB —  BHEBIATAIWIIHOTO WM  BHYTPHBIATAIWIIHOTO —  MOJPA3JEISIOTCS  Ha
PBIXJIOIEPHOBUHHBIE U TUIOTHOIEPHOBUHHBIC, COOTBETCTBEHHO.
[Toberu 3;1akoB MOAPA3ENAIOTCS HAa BEreTaTUBHBIC M TEeHEpaTuBHbIC. KakIplii M3 HHUX MOXET OBITh Kak
OJTHOJIETHUM, TaK U MHOTOJIETHUM. MeXaHnu3ma BTOPUYHOTO yTOJIIEHHUs cTeOs HeT. BeTBleHre MpOUCXoIuT B
30HE KyIIeHHs Wik B oOsacTh couBeTrs. CTeOlu IUIMHAPHYECKHE, WICHHCTBIE, B MEKIOY3IHIX TOJIbIe —
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conoMuHBI. MCKIIIOUEeHHEM SIBIISIOTCS HECKOJIBKO BUJOB HOHCGMCﬁCTBa 6aM6y'KOBI)IX, KYKypy3a u CaX&pHLII‘/'I
TPOCTHHK.
Jlucthst ouepénHble, ABYpsIHbIC, Y3KUE, C HE3aMKHYTHIM BiaranuiineM. Ha rpaHuie Biarajguiia ¥ IUIACTUHKA
HaxXxoauTcCs; MIEHYATHIN S3BIY0K MU pAa BOJIOCKOB.
O6HH/IC COLBCTHA 3JIAKOB MOTYT OBITh OpeaACTaBJICHBI KOJIOChAMMU, MeTéJ'IKaMI/I, KOJIOCOBUAHBIMH METCIKAMU
(cynran), kuctsamu, mouatkamu. OOIIKME COIBETHS COCTOST M3 MHOTHX D3JIEMEHTAPHBIX COIBETHIf — KOJOCKOB.
B xonockax MoOXeT HaxXoJUTbCA OT OAHOI'O MO0 HECKOJBKHUX IBETKOB. I_[BCTKI/I MCJIKUE, BETPO- WU
CaMOOIIBIIAEMBIC. L[BGTOKB TUIMUYHOM CJIyda€ HMMCECT HWKXHIOIO W BCPXHIOIO IIBETKOBBIC UYCHIYH. BerH}IH
IBETKOBAs YeIrysl UMeeT 2 KWJS U, BEPOSATHO, BO3HUKIA OT CpacTaHus 2 dYenryd. BHyTpH IBETKOBBIX YelTyi
HaXoasTCsa 3 oyeHb MaJIEHbKHE OBCTKOBBIC IICH_IyI‘/'II(I/I — JIOOAUKYJIbI, KOTOPBIC CYUHHTAIOTCA OJOJIEMCHTaAMHU
BHYTPCHHETO Kpyra OKOJOLBETHHKA. Takas CTPYKTYpa OKOJIOLBETHHKA I[aéT OCHOBaHHE CUHTAThb €TI0
TpEXWICHHBIM (TpEXMepHBIM). B 1BeTke OOBIYHO 3 THIYMHKHW C KAa4aroIIMMUCS TBUIbHUKAMH. 3aBs3b IBETKA
nMeeT 2 NEPUCTHIX PbUIbLA. Yy HCKOTOPBIX 3JIaKOB CTPOCHHE HBETKA OTIMYACTCA OT STON THIWYHON CXEMEL.
Hanpumep, Buspl 6aMOyKOB UMEIOT 6 Wit 00Jiee THIYUHOK, @ BUJIBI POJIa IIMHHA — OJIHY THIYMHKY.
[Tnox — mceBIOMOHOKAPIHIL: 36pHOBKA, Y KOTOPOH IMIEHYATHIA OKOJIOIUIOAHUK TJIOTHO MPUJIETaeT K
CEeMEHH U WHOTJa CIHMMaeTcs CO crhepMoaepMol. bombllylo YacTh  €JUHCTBEHHOI'O CEMEHU
COCTABJISIET SHIOCTIEPM. 3apOJIbIII CPABHUTEIILHO HE0OJIbII0M, 00KOBOM. KOpHU 371aKOB MOYKOBATHIE.
JInnéitnpie, win JImmesbiel(nar. Liliaceae) — ceMeifcTBO OAHOMONBHBIX ~ PACTCHHI  HOpSIKA
Jlumuensernsie (Liliales). TlpeacraButenu cemeiicTBa pactpOCTPaHEHbI MOYTH O BCEMY 3EMHOMY
miapy; A7 HUX XapaKTepHbl UIMHHBIC JIMHEHHBIC JHUCThS U 00pa30BaHUE 3aMacarollluX OPraHOB —
KOPHEBHIIL, JIYKOBUI] ¥ KIIYyOHEITyKOBHUI. MHOTHE BHJBI — MOMYJSPHBIE JEKOPATUBHBIE KpPacHBO-
[BETYyIIME pacTeHHs. TpaBbl, B OCHOBHOM — MHOTOJIETHHUE, PEKE — KYCTAPHUKHU WU JCPEBbS.
JlucTes Bcerna nenpHbIe, 0€3 TPUINCTHAKOB M TOJBKO MO UCKITIOUSHHIO C YESPEITKAMHU.
Hanzemuslii mober B OONBIIMHCTBE CIy4yaeB MPOCTOM (TO €CTh HE UMEIONIMA pa3BETBICHH).
[Togzemupiii moOer OOBIYHO BUAOW3MEHEHHBIM, WMEIOMIMK BHJA KOPHEBUINA, JYKOBUIIBI WIIU
KITyOHETYKOBHIIBI, TOCPEACTBOM KOTOPBIX PACTEHHSI COXPAHSIIOTCS BO BPEeMsl XOJIOJI0B MU 3aCyXH (B
XKAPKUX CTpaHaXx).
[IBeTku oboemonbie, MPaBUIbHBIE WM CJIETKAa Pa3BUTHIC CHIIBHEE B OJHY CTOPOHY, YeM B JIPYTYIO, TO
€CTh JIBycUMMeETpUuHbIe. OKOJIONBETHUK HEXHBIN, IPKO OKpaleHHbIi. Yncno 3 coxpaHseTcst BO BCeX
MATH Kpyrax, TaK YTO YHUCJIO YacTeil OKOJOLBETHUKA W TBHIYMHOK 6. 3aBsA3b BEpXHSsA, PEIKO
MOJIYHIDKHSASI; B €€ TpEX THE3AX MO MHOTY WJIM IO HECKOJIBKY CEMSIOYEK, MPEeBpalIalonuxcs B
OenkoBble ceMeHa. [lnog — TpExraé3nas kopodouka, JOMAOIIASACS MTPH CO3PEBAHUU HA TPU CTBOPKH,
WJTH SITOJIA.
4. AnnocTpaTUBHBINA MaTepua: HOyTOYK, MyJIbTUMEIUIHBIN TPOEKTOp, SKPaH.
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