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|. Heap u 3a1a4uu JUCHUAIIHHDI

Heﬂb: IIO3HaAKOMUTHb CTYIACHTOB C MHOI‘OO6paSI/IeM pacTUTCIbHOTO MHpaA, OCHOBHBIMHU
3aKOHOMCPHOCTIAMU Pa3BUTHUA u CTPOCHUA paCTeHI/If/'I, ux MPOUCXOXKIACHUCM,
B3aMMOOTHOIICHUSAMHA MCKAY PACTCHUAMU U APYTUMU ) KUBBIMHU OpraHU3MaMU.

3agaun:

- HAy4YUTh CTYJEHTOB paboTaTh ¢ MUKPOCKOIIOM;

- MMO3HAKOMHUTH C aHATOMHYECKUM CTPOSCHUEM PacTCHUH;

- MMO3HAKOMUTH C Pa3HOOOpa3reM TKaHEH U OPTaHOB;

- BBISIBUTH aHATOMO-MOP(OJIOTHUYECKHE OCOOCHHOCTH TpECTAaBUTENEH
HU3NINX U BBICIIINUX paCTeHI/If/’I;

- W3Y4YUTh J>KU3HEHHBIE LHUKIBI PACTEHUM Ppa3IUYHBIX CHUCTEMATHYECKHX
TpyIIlL.

- TO3HAKOMHUTH C OCHOBHBIMU THUIIOTE€3aMH MPOUCXOKACHUS U HBOJIOIMOHHOTO
pa3BI/ITI/I$I OCHOBHBIX CUCTCMATHUYCCKUX FPYHH paCTeHHfI.

I1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOIIBO

2.1.Yuebnas nuciuiuinHa b1.0.18 «boranuka» oTHOCHTCS K 4YacT, (OpMUPYEMOit
YYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHIA.

2.2. U3yueHne TEOPETUUYECKUX OCHOB OOTaHHMKHM COINPOBOXKIAECTCSA J1aOOPATOPHBIMU
3aHATUSIMM, HAa KOTOPBIX CTYAEHTHl OBJIAJI€BAIOT HABBIKAMM M METOJAMU AHATOMUYECKUX,
MOP(OJIOTrHUECKUX, TAKCOHOMUYECKUX MCCIIE0BaHHM, 3HAKOMSATCS € MPEICTABUTEISIMUA Pa3HbIX
CUCTEMATUYECKUX TPy pacTeHUH. Pacuimpenno 3HaHUM, MOIYyYEHHBIX BO BpeMs ayJUTOPHBIX
3aHATHH, CIOCOOCTBYET JIETHAA OOTaHUYECKasl MPAKTHUKA.

2.3. 3HaHMA, TOJYyYEeHHBIE B (yHIaMeHTaIbHOM Kypce "BoTaHmku", BKITIOYArOIIEro
Takue JUCUUIUIMHBI Kak "AHaTtoMuss M Mopdosoruss pactenuit”, "CucremaTuka HHM3IIUX
pactenuii" u "CucremMaTuka BBICIIMX pAcTeHHMH", SBISIIOTCS HEOOXOIMMOI OCHOBOW IpH
U3Y4YEHMH TaKuX KypcoB, Kak "Llurtonorus". "®usnonorus pacreHuit”, "Oxonorus pacteHU" n

1p.

I1.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHUIIJIMHBI
[Ipouecc ocBoeHMS IUCUMIUIMHBI HampaBlieH Ha (OpMHUpOBaHHE KOMIETEHLIUN
(xomnerenuun) B coorBercTBuU ¢ @PI'OC BO u OIIBO no nanHOMY HanmpaBieHUIO MOATOTOBKU
06.05.01 buounsxenepust u 6uonHpopmaTrKa:
OIIK-1: CnocobeH mpoBOAUTH HAOMIONEHUs, OMHCAHUS, MIECHTHU()UKALUIO U HAYUHYIO
KJIaCCU(UKALIMIO OPTraHU3MOB (IIPOKapUOT, IPUOOB, paCTEHUN U )KUBOTHBIX);



IlepedyeHb MJIaHMPyeMBbIX Pe3yJIbTATOB 00yYeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH JOCTHKEHHUS KOMIIeTeH it

Komnerenuus NuaukarTopsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHI Ui
OIIK-1: Criocoben OIIK-1.1 3namp: OCOOCHHOCTH  KJIaCCHU(HKAINH,
IPOBOJIUTH HAOMIOZEHUA, | JIeMOHCTpUPYET 3HaHUSI B | CTPOCHUS U PA3MHOMKEHMsI PACTUTEIbHBIX
OITMCaHHS, 001acTH HAOJIOACHHS, OpraHU3MOB;

UICHTU(UKALINIO U
HAYYHYIO KJIacCU(PUKAIIIO
OPraHu3MOB (IIPOKAPHOT,
rpubOB, paCTeHUH U
JKUBOTHBIX );

OIHMCaHMS,
UACHTH(DUKAIIIY 1
HAy4YHOM KJIacCU(UKALINN
OpPTaHU3MOB

Ymems: npumeHsTr Ha NpaKTUKE 3HAHUS
0COOCHHOCTEH paCTUTENHHBIX OPTAaHU3MOB;
Baaoemyp: 60TaHWYECKON TEPMUHOJIOTUEN H
METOJIaMU OOTAaHUYECKHUX MCCIICOBAHMIA;

OIIK-1.2 3namb: 0COOEHHOCTH  KJIacCU(UKALIUU,

JemoHcTpupyeT PaCTUTENBHBIX OPTaHU3MOB;

METO/I0JIOTHYECKHUE Ymemsp: npumeHsTH Ha TPAKTUKE 3HAHUS

HaBBIKU B obnacTu | 0cOOEHHOCTE! PaCTUTENBHBIX OPTaHU3MOB;

HaOII0eHUs, onucanus u | Baaoemo: METOJaMH 0OTaHMYECKUX

UIeHTU(DHUKAITIN HaOJIIOIeHUI;

OpTaHU3MOB

OIIK-1.3 3uamo: 0COOEHHOCTH CTpOCHUS
Brnageer  HaBBIKAMH | paCTUTEIIBHBIX OPraHU3MOB;

paboThl MO HAOIIOACHHUIO,
OIHCAHHIO,
UJACHTH(DHUKALIH u
HaYYHOH KJIaCCH(HKAINN
JKUBBIX OPraHU3MOB

Ymems: npumeHsTr Ha NpPaKTUKE 3HAHUA
0COOEHHOCTEN CTPOECHUS u
KyJIbTUBHPOBAHUS OPTaHU3MOB;

Bnaodems: wmeronamu uACHTH(DHKAIMH |
KYJbTUBHPOBAHUS pacTUTETbHBIX
OpraHU3MOB;




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHbI
O0beM THCHMILIMHBI COCTABJIAET 4 3aUeTHBIX eIMHUIbI, 144 yaca, u3 KOTOPBIX 36 YacoB — JieKIUH, 36 —1a060paTOPpHbIE PadOTHI.
W3 Hux peanusyercs ¢ HCIOJIb30BAaHHEM AIIEKTPOHHOTO O0YUYEeHHS U TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHIA 54 daca.
N3 Hux 9YacoB — MPAKTUYECKasi TIOJrOTOBKA

®opma NPOMeKYTOUHOI aTTeCTANMU: YK3aMEH B KOKJOM U3 IBYX CEMECTPOB.

4.1 Conepmafme AUCHUIIJIMHBI, CTPYKTYPHPOBAHHO€ II0 TeéMaM, C YKa3aHUEM BH/I0B y‘leﬁHI)IX 3aHSATHH M OTBEJEHHOI0 HA HHX
KOJIN4YeCTBa aKaJeMHU4YEeCKUX 1aCoB

Ne Paznen nucuuminHbl/ TEMA = Bunet yueOHOI paboThI, dopMa TeKyLIero
n/H O | BKIIOYAs CAMOCTOSTEIBHYIO paboTy 00y4aromuxcs, | KOHTPOJIsI
= E MMPAKTUYCCKYIO IIOATOTOBKY U TPYAOCMKOCTb yCHEBaEMOCTH/
g3 (B yacax) ®opma
) .
S g IPOMEKYTOUHOI
53, KonTakTHas pabora npenoaaBares C =
= 2 aTrrecTauuu
=] o0y4JarmuMucs =
@ 2w 5 (mo cemecTpam)
S & =
Q = ® ®
=l § | £ 8 = 5
5 g ; = Jleknus | Cemunap/ KoucyabTanust QS
g = == IpakTuueckoe, .
2| o = S &
8 9 g S JlabopaTopHoe 8 =
= a 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 PactuTesnpHast KIeTka PHUCYHKH K
1) CTpoeHne pacTUTENEHON KIETKH 1 6 2 2 2 NIPaKTUYECKUM
3aHATUAM
2 PacturensHbIe TKAaHU PUCYHKH K
2) PacTurenbHble TKAHHU 1 6 4 4 2 [PAKTHYECKUM
1 3aHATUAM
3 Kopens PUCYHKH K
3) Kopeus 1 6 2 2 2 IPaKTUYECKIM
3aHATHAM
4 IToGer PUCYHKH K
4) TIober 1 4 2 2 2 IPaKTHYECKUM
5) Crebenb 3aHITHAM




6) Jluct

IIBeTok u cems
7) CtpocHue 1BeTKa
8) CtpoeHue ceMeHH

9) Bomopocu. Oo6mas
XapaKTepUCTHKA.
10) Cune-3enensle 1 KpacHble Bogopocin

PHUCYHKH K
MIPAKTUYECKUM
3aHATHAM

11) XKenro-3enenbie, 3onotucteiec u Ilupodurossie
BOJIOPOCIIH.

PHUCYHKH K
MPaKTUYECKUM
3aHSITHIM

12) dnatomoBsie 1 Byprie Bogopocu.
OBIIICHOBEIE BOJIOPOCIIH.

PUCYHKH K
MPaKTUYECKUM
3aHSITHAM

13) 3enenHple BOZOpOCITH

14

PHUCYHKH K
MIPaKTHYECKAM
3aHATHAM

14) XapoBsIe BOJOPOCIH

PHCYHKH K
TIPaKTHYECKUM
3aHATHAM

15) O61uit 0630p BOAOPOCIICH: IKOJIOTHUECKUE TPYIIIEI,
MIPOUCXOXKACHHUE, IBOJIIOIHS U IIPAKTHYCC-
KO€ UCIIOJIb30BaHHE.

PHUCYHKH K
MIPaKTHYECKAM
3aHSATHIM

16) MukcomMuIIeThI

PHUCYHKH K
MPaKTUYECKUM
3aHSATHAM

17) I'puosI: Xutpuano -MHIICTHI, OOMHUIIETHI,
3UTOMHUILIETEL.

PUCYHKH K
MPaKTUIECKUM
3aHSITHAM

17) T'pubsr: Ackomunetsl, basunnomurieTsr, [eii-
TEPOMHUIICTHL.

PHUCYHKH K
MPaKTUIECKUM
3aHATHIM

18) JInmaiHuKH

PHCYHKH K
MIPaKTHYECKUM
3aHATHAM

PHCYHKH K
MIPaKTHYECKUM
3aHATHAM




4.2 TlnaH BHeayIUTOPHOIi CAMOCTOSITEIbHOM PaG0oThl 00YYAIOLIMXCS M0 THCIHUILJIMHE

CamocTosTenpHas paboTa 00yIaroNTXCst YuebHO-
OHCHO‘IHOG METOAHUYCCKOC
Cemectp| Hazpanue pasnena, Tembl . Tpya0eMKOCTb obecrnieueHue
Bun camocTosaTenpHON paboThI CpoKH BBIIOTHEHHUS CPENCTBO .
(gac.) CaMOCTOSITEILHOM
paboThI
1 cem [IpakTrdeckoe 3aHATHE 1 PHCYHKH K Basryro I A.
P NPAKTHICCKAM IIpakTHKyM 10 aHATOMUH
aCTHUTCIIbHBIC TKAaHU 6 1 Mopdonoruu
3aHATHAM pactenuii. — MUHCK:
Hosoe 3nanne, 2002. —
464 ¢
1 cem [IpakTrdeckoe 3aHATHE 3 pHCYHKH K Basryro I A.
IPAKTHICCKIM TIpakTHKyM 110 aHATOMUH
o u Mopdonoruu
OpFaHBI pacTeHUHn 6 3aHATUIM pactenuii. — Mutck:
HoBoe 3nanue, 2002. —
464 c
1 cem |Bomopocin [pakTryeckoe 3aHsTHE 5 PHUCYHKH K benaosa I'A.
boranuka: B8 4 1. T. 1.
IIPaKTHYCCKUM
P Bonopocim u rpuost / I'.A.
SaHATUAM BemsikoBa, FO.T. JIpsikoB,
6 KJI.  TapacoB. - M.
Wz narensckuii LIEHTP
«Axkanemusi», 2010.
1 cem [MpakTryeckoe 3aHsTHE 7 PHUCYHKH bepsicosa I'A.
boranuka: B8 4 1. T. 1.
TIpaKTHACCKHM Bomopociu u rpudst / T'.A.
. 3aHATUAM benskoBa, 10.T. JlpsikoB,
I'puObI 1 MUTTaHUKA 6 KJL Tapacos. - M.
W3 narennpckuii LIEHTP
«Axanemusi», 2010.




4.3 ConepxaHue y4eOHOro MaTepuaJia
boranmka - Hayka O CTPOEHUHW U KH3HHM pacTeHuil. MHorooOpasue GopMm pacTeHHil.

3HayeHWe  pacTeHUl B OCYIIECTBICHHMHM  KpyroBOopoTa  BEIIECTB B  IPUPOJE.
HaponHoxo3siiictBeHHOe 3HaueHue pacteHuid. KpaTkuii ouepk pa3Butusi 60TaHuKd. OCHOBHBIC
pa3zmensl OOTaHMKM W UX coiepkanue. OOLIMe TNpeACTaBICHUS O CTPOCHUU paCTEHUIL.
[TpokapuOTHI U yKapuOTHI, aBTOTPO(HBIE U TETEPOTPOPHBIE pacTECHHUS.

Paznen 1. AHaTomusi pacTeHuit

Tema 1. Crpoenne pactutenbHOM KieTKU. COBPEMEHHBIC B3IJIAIbI HA CTPOCHUE KIIETKU
pacTeHus, ee OTIMYUS OT KJIETKH >KUBOTHOro. [Iporomnact u ero opranounsl. Lluromiasma, ee
3HaYCHHE B JKU3HU KIETKU. fnpo, ero crpoenue u (yHKiuu. Ilmactuasl, 0COOEHHOCTH HX
YIBTPACTPYKTYpbl U OMOJIOTMYECKOE 3HaYeHUE; TUIIbI IU1acTHA. BakyounspHas cucrema, ee poib
B JKM3HM KJIeTKH. PopMa OTIIOKEHMsI U JOKAJIM3alUK B KJIETKE OPraHUYECKUX M MUHEpalbHbIX
BemecTB. OOo0J0ouKa KIETKH, €€ OOpa3oBaHHE, CTPOCHHE W OHOJOTHYECKOE 3HAuCHHE.
[Inasmonecmpl, MNEpBUYHBIE TNOPOBbIE TOJsA, NOphl. IloHsATHE cumMmIacTa. XHUMHUYECKUE
U3MEHEHHUs O000JI0YeK: OJpPEBECHEHUE, MHMHEpaIU3alus, ONpOOKOBEHUE, KYTHHH3AlMA,
OCIIM3HEHHE; OMOJIOTHYECKOE 3HAYEHHUE ITUX ITPOLIECCOB.

Tema 2. PacturtenbHble TKaHU. Y CII0)KHEHUE BHYTPEHHEN CTPYKTYpPbI paCTEHUI B CBSI3U C
KHU3HBIO Ha cyme Hu Mopdororuueckor muddepeHumanuerd. TkaHM W TPUHIUNBL WX
kinaccupukanuu. O6pa3zoBareibHble TKaHU (MEPUCTEMBI), UX 3HAUYEHHUE JUIS KHU3HH PAcTEHH.
[lutonoruyeckre OCOOEHHOCTH KJIETOK MepucteM. Krnaccuduxamms wmepucreM IO HX
MIOJIOKEHHIO B Tene pacteHus. IlocrosiHHble TkaHM, UX MHOrooOpasue. TkaHu NepBUYHBIE U
BTOPUYHBIE, IPOCTHIE U CIOKHBIE. [ TaBHbIE U JOMOIHUTEIbHBIE (YHKIIUN TKaHEH.

ITokpoBHBIE TKaHU. Dnuaepma, ee GyHKIUU. OCOOEHHOCTH CTPOEHUs KIIETOK. TpUXOMBI
U SMEpreHLbl, pa3Ho0Opa3ue UX CTPOEHUs U POjb B KU3HU PACTCHUH. Y CTBHHIIA, UX CTPOCHUE U
npuHiun padotel. [IpoOka, ee oOpazoBanmne, 0COOEHHOCTH CTPOCHHS KIETOK M MX 3HAYCHHE.
[Tepunepma. YeueBuuku, ux odpasosanue u ctpoerue. Kopka, ee oOpazoBanue.

[TpoBonsmue TkaHu - KcuiieMa (apeBecuHa) U ¢uiosma (i1y0). IlpoBoasiiue 31eMeHThI
KCUJIEMBI: TpaxeuJbl M WIEHUKH cocyAoB. CTpyKTypa BTOPUYHOH OOOJIOUKH TpaxeaabHbIX
aneMeHToB. [IpoBozsiiue 3meMeHThl (I03MBL: CUTOBHHBIE KJIETKH M WIEHWKH CUTOBHJIHBIX
TpyOOK, UX CTpoeHHe, ocoOeHHOCTU pa3BuUTUA. [IoHATHE O CUTOBHIHOM TMOJE€ M CUTOBUIHOU
I1acTUHKe. benkoBble (aap0yMHHOBBIE) KIETKH (DI03MBI TOJIOCEMEHHBIX M CONPOBOXKJIAIOIINE
KJIETKH BO ()I03ME MOKPBITOCEMEHHBIX, UX 00pa3oBaHuE U (U3HOJIOTMYECKHE OCOOEHHOCTH.
[lepBuuHblE 1 BTOPUYHBIE NMPOBOASIINE TKAHW; MEPUCTEMBbI, UX OOpasyromue (IpokamOuil u
kamOuit). Mopdonoruueckas muddepeHIranys MEPBUYHBIX MPOBOJAIIMX TKaHEH: MPOTO- U
METaKCcHUJIeMa, MPOTo- U MeTagaodMa. THUIIBI CTPOSHHSI TPOBOASALINX ITYYKOB.

MexaHnuecKkue TKaHW, UX 3HAYCHHME B JKM3HU pacTeHui. KoineHxmma, cTpoeHue ee
kJeTok. Tunsl KoymeHxuMbl. CkilepeHXruMa. DJIeMEHTHI ee ciaratouue. BojgokHa u ckiepeusl,
uX MOpP(OJIOTHYECKasi XapaKTepUCTUKA.

ACCUMWIALIMOHHBIE W 3alacalrolllie TKaHW, HX PACIONOKEHHE B TeEJE pacTeHMS,
0COOEHHOCTH CTpPOEHMsI KIJIETOK. TkaHM TMoOrJiomeHus BemiecTB. Puzoxepma (snubiiema),
pasBUTHE KOPHEBBIX BOJIOCKOB. CekpeTopHble (BbLIENUTENbHbIE) TKaHU. HapyxkHble
(9K30TreHHbIE) U BHYTPEHHHE (PH/IOT€HHbIE) BMECTUIIUINA BBIJIEICHUNH. MIIEUHUKH, UX CTPOCHHUE.
XUMHUYECKUH COCTaB JaTeKca, ero OMOJIOrHnYecKoe 3HAaYeHUE U MPAKTUYECKOE HCIIOJIb30BaHUE.
Cucrtema npoBeTpuBanus pactreHuil. CrocoObl 00pa30BaHUs MEKKIETHUKOB M BO3JyXOHOCHBIX
MOJIOCTEN. AdpEeHXuMA.

Tema 3. Kopenb. Ero ¢ynkmuun. ['naBHBIA, OOKOBBIE M TPHAATOYHBIC KOPHH, HX
IIPOUCXOXkAEHNUE. THUIBI KOPHEBBIX CHCTEM. AHATOMHMUYECKOE CTPOEHHME KOpHSA. Mepucrema
KOpHSI, €€ CTPOEHHUE y Pa3HbIX TPYI PAaCTeHUH U yyacTue B 00pa30BaHUU KOPHEBOTO YEXJIMKA.



OYHKIMM 4YexJMKa. 30HBl KOpHS, HUX 3HaueHHe U (YHKIMOHAIbHbIE OCOOECHHOCTH.
Juddepennmanus nepBUYHON KOpBl M IEHTpalbHOro wuimHapa (crensl). IlepBuunas kopa
KOpHS. DHaozepMma, (pyHKIMH M CTpOEHHE ee KIETOK. Pa3Burhe npokaMOus, O0COOCHHOCTH
3anoxkeHus: U quddepeHanuy NepBUYHBIX (II0AMBI U KCHiieMbl. [lepunuki, ero crpoeHue u
bynkun. 3anoxenue kamOus u o00pa3oBaHUE BTOPUYHBIX MPOBOIAIIMX TKaHeH. Poib
NEPUIMKIIa BO BTOPUYHOM YTONIIECHUHA. MeTaMop(o3bl KOpHEH, X OMOIOTHIECKOE 3HAUCHHE.

Tema 4. IToGer. Onpenenenne modera. Mopdonorndeckoe pacuieHeHHe moodera. Y3ibl U
Mexoy3nud. [louku, ux cTpoeHue, 0COOEHHOCTH PACIOJIOKEHUS M POJb B JKM3HH PACTCHMIA.
Tunsl BeTBIeHUs noberoB. Konyc Hapacranus mobera, ero cTpoeHUE U AeATeIbHOCTh. Teopus
TUCTOreHOB l'aHmTediHa, Teopus TyHukM U kopnyca IlImumara, xoHuenuuss OuUTO-
TUCTOJIOTHYECKOM 30HAIIbHOCTU DocTepa.

Tema 5. Ctebenb, ero GpyHKIMM U 0coOeHHOCTH Mopdosiorun. PazButre aHaTOMHYECKOM
CTPYKTYpbI cTeOs1si. Bo3HUKHOBEHHE TEPBUYHBIX MPOBOIAUINX TKaHEH u3 nmpokamoOus. [TyukoBoe
U HEMYYKOBOE CTpOeHue IpoBopsied cuctembl. CeplleBUHHbIE Tyud. BropuuHoe cTpoeHue
crenbl. KamOuii, ero paszsutue u crpoenue. OOpazoBaHHE BTOPUYHBIX MPOBOISAIMIMX TKAHEH.
CtpoeHue MHOTOJETHHX cTeOyel napeBecHBbIX pacTeHuid. Komblia mpupocta BTOPUYHOMN
JIPEBECUHBI U MPUYUHBI UX 0Opa3oBaHus. PaHHSS (BeceHHss1) U MO3AHAS (JIETHSSI) JpEeBECHHA.
['ucrosnornueckrue 3JIEMEHThl JPEBECHHBI XBONHBIX M JIMCTBEHHBIX MOPOJ, UX CTPOCHHE U
¢ynkuuu. CtpoeHue BTOPUYHOTO Jy0a. ['MCTONOTHYECKHE JJIEMEHTHl BTOPUYHOTO Jiy0a
XBOWHBIX W IUCTBEHHBIX JPEBECHBIX PACTEHUMN, UX CTPOCHHUE, pacnonoxenne u pynkmun. JIy6o-
IpEeBECUHHBIE (CepALIeBUHHBIC) JTY4YH, UX CTPOCHHE U Pojib. Bo3pacTHbIe U3MEHEHHSI APEBECHUHBI
u nmy6a. 3a0010HB, AIpo; THI000pa30BaHUE W €ro MpHYuHBL Jlunaranus iyda, ee 3HAYCHHE.
Hcnonp30Banue ApeBecHHB U Jy0a B HaApogHOM Xo3siicTBe. CTpoeHne cTeOsell 0THOI0IBHBIX
pacTeHu.

Tema 6. JIuct. CTpoeHue u QyHKIMH JTUCTA

3anoKeHue U pa3BUTHE JIUCTOBBIX 3a4aTKOB, UX BEPXYLICUHbIN U MHTEPKASIPHBIN POCT.
CocraBHbple uacTu JucTa. JlMCTbd TPOCTBIE M CIIOXHbBIE, LEIbHBIE M PACCEUCHHBIE.
JIucropacnonoxenue. fpycHble KaTeropum ucTbeB. JlMcToBas Mo3amka. AHATOMUYECKOE
CTPOEHHE JIMCTOBOM IUIACTUHKU. ACCUMWIALMOHHAs TKaHb (Me30(QWII), €e CTpOCHHE u
pacrmojyio’)keHUue B JIMCThSAX pa3HbIX pacTeHuid. JKUIIKOBaHME JIMCTa, CTPOEHUE MPOBOJSAIIUX
y4yKoB. BiusHue BHENIHMX YCIOBUM Ha pa3BUTHE AaHATOMUYECKOW CTPYKTYpbl JIHCTA.
[TpoomKUTENPHOCTh JKU3HM  JIMCThEB. Jlucromax W ero OMOJIOTHYECKOE 3HAYEHHeE.
Metamopdo3sl mobera 1 uX 6MOJIOrHYECKOe 3HAUECHHE.

Tema 7. Ctpoenme uBerka. Yactu 1BeTKa, HUX paCIOJIOKEHHE HA I[BETOJIOXKE U
Mopdosoruueckoe pazHooOpazue. Cummerpus nBeTka. OKOJOIBETHUK, €T0 CTPOCHHE, Pa3BUTHE
u Ouonornyeckoe 3HadeHwe. lIpocToii M JBOMHON OKONOIBETHUK. AHIpouel. Pa3Butue u
CTPOCHHE TBIIbHUKA. MUKPOCIOPOTE€HE3, pa3BUTHE MHUKPOCIOP M MYXCKHX 3apOCTKOB.
Mopddonornueckoe pasHooOpazue MbUIBLEBBIX 3epeH. [uHeneil. CTpoeHue mecTUKA.
OOpa3oBaHue 3aBsi3H, €€ MOJOXKEHHE B LIBETKE M OHOJOTMYecKoe 3HayeHHe. THUIbl TMHeLes.
MeracnoporeHnes, pa3BUTHE U CTPOEHUE JKEHCKOI'O 3apOCTKa - 3apOJbIIeBOro Memka. PasHbie
TUIBI €ro pa3BuTHs. LlBeTeHue u ombuieHHe. AreHThI onbuieHHs. [Ipucnocobnenue K pasHbIM
crnocobaMm omnbUIeHUS. [[BOifHOE OIMIOIOTBOPEHNE NOKPHITOCEMEHHBIX PACTeHMM, pa3BUTHE
3apoAsllia U 3Ha0cIepma. Pa3Butue cemeHu.

Tema 8. Crpoenue cemenu. Tunel ceMsH. CTpoeHUE 3apoJIbllla, Pa3BUTUE U CTPOCHUE
npopoctka. HagzemHoe u noa3eMHoe popacTaHue.

Pa3nes 2. CucreMaTnKa HU3MIMNX pacTeHUMH

Tema 9. Bogopociu, o0mas XxapakTepuctuka. lluTtonmornyeckue  OTIUYHS

AYKapUOTHYECKUX BOJOpOCIeH OT mpokapruoTudeckux. CTpoeHHe KIETKH, KTyTHKa, THUIIbI



MOP(}OIOrHUECKON CTPYKTYphl, Pa3MHOKEHHWE M JKU3HEHHBIE IHKJIbI (CMEHAa MOKOJEHUN u
sanepHbIX ¢a3). [Iporcxoxaenne MHOTOKIETOYHOCTH. O030p BaXKHEHIIINX COBPEMEHHBIX CUCTEM
BOJIOPOCIIEH.

Tema 10. Otnen Cunesenensie Bogopociau (L{uanen). OcoOEHHOCTH CTPOCHHUS KIICTKH,
ctpoenune Huteid. CriocoObl MUTaHMs, BelecTBa 3anaca. Pasmuoxenue. Kiaccel: XpoOKOKKOBBIE,
Xamecudonossie, ['opmoronueBbie (KpaTkas XapaKTEpPUCTHKA, MOpP(OIOTHs, pa3MHOKEHHE,
npencraBuTenn). PacnpocTpaHeHue, IKOJIOTHMsI LMAHEH, pojib B MPUPOJE U XO3SHCTBEHHOE
ucnoibp3oBanue. [IporcxoxaeHue 1 BO3MOXKHbBIE ITyTH YBOJIIOLIHH.

Otnen KpacHble Bomopocnu. IBOMIONUS MOPGOIOTHUECKON CTPYKTYpbl OarpsiHOK.
Oco0OeHHOCTH CTPOEHMS KJIETKM; IUIMEHTHI, BELECTBA 3alaca, CMEHAa IOKOJEHUM U SAEpHBIX
¢a3. Knaccer: banruessie, @nopuzaeessie. [naBueiimume npencraBurenu. Pacnpocrtpanenue u
9KOJIOTHSI, UCTIONIb30BaHKe O6arpstHOK. [IporcxoxkaeHne KpacHbIX BOJIOPOCIIEH.

Tema 11. Otmen XXento3eneHple WIM Pa3HOKIYTUKOBBIE BOJOpOcCiH. Mopdoiorus,
MUTMEHTBHI, BELLIECTBA 3a11aca, pa3MHOKEHUE, Hau0oJiee paclpoCTPAaHEHHbIE PEACTABUTENH.

Otnen 3omotucthie Bomopociu. OOmas XapakTEepUCTHKA: MOPQOJIOTHs, CTPOCHUE
KJIETKY, TUTMEHTHI, BEIIECTBA 3araca, pa3MHOKEHHE.

Otnen IlupodutoBbie Bomopocnu. [lomotaensr: Kpunrodurossie, JuHOdDUTOBBIE,
XnopomonanoduroBeie. OCOOCHHOCTH MOP(OJIOTUIESCKON OpraHU3allU, CTPOCHHE KIICTKH,
NUTMEHTBI, BEIECTBA 3amaca, pa3MHOKEHHE. 3HAa4eHHE B IMPHUPOAE U XO3SIHCTBEHHOE
UCIIOJIb30BaHUE.

Tema 12. Otaen JluaromoBbsie Bogopocian. OcoOEHHOCTH CTPOEHUS KIETKH, MTUTMEHTHI,
3alacHble BELIECTBA, Pa3MHOKEHUE, pa3Hble TUIbI MosoBOoro mnpouecca. Kiaccel: Ilepucteie,
lentpuueckue. BaxHueiilne mpeACTaBUTENHN, pPacHpOCTpaHEHUE, DJKOJIOTHS. 3HAuYCHUE
TUATOMOBBIX B IPUPOJIE U 7S yenoBeka. [IporcxoxxaeHne 1uaToMen.

Otnen bypsie Bomopocnu. CTpoeHue TamiomMa, MATMEHTHI, BEIIEeCTBa 3amaca, CrocoObl
pasmHoxxenus.  Kmace  M3oreneparsl:  mopsaku — Okrokapnosble,  Cdauemisipuensle,
HuxtnoroBeie. Knacc ['ereporeneparsl: nopsaok Jlamunapuesbsie. Knacc [uknocrnopossie:
nopsnok PykycoBsie. [ aBHel e MpeCTaBUTENN, CMEHA MOKOJICHH U siIepHBIX (a3 y Oyphix
Boziopociel. Pacrpoctpanenue, skosorus, ucnosib3oBaHue. OTaen OBIJIEHOBBIE BOJOPOCIIH.
Oco0OeHHOCTH CTPOEHUS, TOJI0KEHUE B CUCTEME, FIKOJIOT S, 3HAUEHUE B IIPUPO/IE.

Tema 13. Otnen 3enenbie Bogopocau. Tumbl opranuzanuu tTaioma. CTpoeHne KIETKH,
OpraHu3alus >KTyTUKOBOTO ammnapara, BEUIECTBa 3amaca, pPa3MHOXKEHUE, LHKIbl PA3BUTHUSL.
CucreMmbl KJ1acCU(pUKAIMN 3€JEHbIX BOJOPOCIEH.

Kiacc BonbBokcoBsie. OcoOeHHOCTH MOP(]OTOTHYECKON OpraHU3aINK, OJHOKIECTOYHbBIC
U KoJIOHHaJIbHble (opMbl. Pa3MHO)KeHHE, OHTOreHe3 BOJIbBOKCOBBIX. PacmpocTpanenue u
skosorus. [lopsaaku XnamunomonanoBsle, BonbBokcoBble. CTpoeHue, crocoObl pa3MHOKEHUS,
JKU3HEHHBbIE LHUKIBL. VICKyCCTBEHHBIE KYJIBTYpbl M HCIHOJB30BaHUE 3TUX BOJOPOCIEH.
[TpoucxoxaeHrne BOJIbBOKCOBBIX, IBOJIIOLINSA B IIpeieax Kiacca.

Knacc IIporokokkoBeie. OcobeHHOCTH Mopdoaorudeckol CcTpykTypbl. CTpoeHue
KIIETKU, Pa3MHOXEHHE, CMEHA SIICPHBIX (a3 U MOKOJICHHUH Y XJIOPEIUIbI, THIPOJUKIINOHA.

Knacc Vnorpukcosblie. CTpyKTypa TauioMa; CTPOEHHUE KIIETKH, Pa3MHOYKEHUE, LUKIIBI
pa3BUTHSL yJIOTpHKca, yIbBbL [lopsaku: VYnorpukcoBsie, XeTohopoBble, IIOTOHUEBHIC.
[IpencraBuTenu, CTpoeHe, pa3MHOKEHUE. 3HAYEHHE B IPUPOJIE U B )KM3HHU UEIOBEKA.

Knace Cudonossie. Mopdosoruueckasi CTpyKTypa, CTpOS€HHE KJIETKH, BEIecTBa 3araca,
pPa3MHOKEHHUE ¥ KU3HEHHBIC IIUKJIBI Y KayJepIsl, aneradynsapun, kianodopsl. Oxaodha3oBblil u
IBYyX(a30BbIi UK pa3BUTUs pojia Opuoricuc. [Ipoucxoxaenne u cucteMaTu4eckoe MoJI0KeHne
KJiacca.



Kiacc Konntorarel. Mopdomorusi, CTpoeHHe KIETKH, CIIOCO0bI pa3MHOXKeHus. [lopsnku:
MesorenueBsie, JlecmuaneBble, 3UTHEMOBBIE. OBOJIOLMS B IpeAenax kiacca. Ponb u
pacpoCTpaHEHUE B IPUPOJIE, XO35HCTBEHHOE UCIIOJIb30BaHNUE.

Tema 14. Otnen Xaposele Bojopociu. CTpoeHHE KJIETKH, OCOOCHHOCTH CTPOCHHSI
TaJJioMa (BEpXYIIKHM OCHOBHBIX M00Oeros, kopbl). OOpa3oBaHHE M CTPOECHUE AHTEPUAUEB U
OOTOHHEB; DPAa3MHOKEHHE, >KM3HEHHBIH LHKI M CcMeHa sanaepHbIXx (a3. Ilpomcxoxnenue u
KIIacCU(UKAIIMS XapOBBIX BOJOpOCIeii. Poib B mpupo/ie 1 X03sUCTBEHHOE 3HAYCHHE.

Tema 15. OOmmii 0030p Bomopociei. Dkomormdeckue rpymnmnbl. [IpakTrdeckoe
HCII0JIb30BaHue Bonopocie. IIpoucxoxaenne, poaCTBEHHBIE CBSI3U U 3BOIIOLUSA BOJLOPOCIIEH.

Tema 16. Otnen CnuzeBuku (Mukcomunersl). Ctpoenue u obpa3 xu3nu. [lnazmonuit u
€ro CBOWMCTBAa, pPa3MHOXKEHHE M UUKIBI pazButus. Kiaccudukamusa: MukcoracTpoBble,
[TnazmonnodopoBeie, AkpagueBble (KpaTKas XapaKTEepUCTHKA, HPEICTABUTENH, CTPOEHHE,
pasmHOxeHue). [lapa3nuTel ciin3eBUKH.

Tema 17. Otnen I'puObl. UepThl pacTUTENbHON M KMBOTHOM OpraHu3aluM y IpuOoOB.
[ereporpodpHoe mnmTanme TpuOOB: campodUTH3M, NAPA3UTH3M, IPOMEKYTOUYHBIE (OPMBL
XVMMHYECKUI COCTaB M CTPOCHUE KJIETKHM, 3allacHble BellecTBAa. Mulenuii, €ro THUIBI U
BUJOM3MEHEHUs. Pa3MHOXKeHue: BereratuBHoe, Oecrosoe, IOJOBOE, TIE€TEePOKAPHO3,
napaceKkcyalnbHbI Tporiecc. [IpoucxokaeHne W cucTeMaThka TpuOOB. 3HaYeHUE TPUOOB B
IPUPOJIE U XO3AUCTBEHHOM IEATEIBHOCTH Y€I0BEKa. DKOJOTHYECKUE TPYIIBI IPUOOB.

Kinacc Xurpuauomunersl. CTpoeHHE BETETATUBHOIO TENA, KTYTUKU, XUMUYECKUI COCTaB
KJIETOYHOM cTeHKHU. Pa3mMHOXeHue, cMeHa NoKoJIeHuH U saaepHbIX ¢a3. [lopsaaku: Xutpuauessie,
bnacroxmnangueBsie, MoHoOIehapruI0BbIe (MIPEICTABUTENH, PACIPOCTPAHEHHE, MPAKTUYECKOE
3HAYCHHUE).

Knacc Oomunersl. XUMHU3M KJIETOYHOW CTEHKHM Kak JOKa3aTelbCTBO CBOEOOpasus
IIPOUCXOXKACHNSA U HBOJIIOLMH OOMULETOB. CTpOEHHE MMLEIUS, Pa3MHOXKECHHUE, JUILUIAHETU3M.
[Topsinox CamnposieraueBbie: cTpoeHue, 00pa3 JKU3HH, pacCpOCTpaHEHUe, Tapa3uTU3M Ha pblOax.
[Topsinok IlepenocnopoBbie: cTpoeHue, 00pa3 >KU3HH, IBOJIIOLHS, TPAKTUUYECKOE 3HAYCHHUE.

Knacc 3uromuuersl. 3uroramust - ocoOblii THUIl TOJOBOro mnpouecca. OcoOeHHOCTH
0ecrooro CHOpOHOUIEHUsT B CBA3M C IEPEXO0JOM K HazeMHOMYy oOpa3y >xu3Hu. [lopsiaku
MyxkopoBbele 1 DHTOMOGTOPOBBIE: BaKHEHIINE MPEACTABUTENN, OCOOEHHOCTH CTPOEHHUS, 00pa3
JKW3HH, 3HAYECHUE B IIPUPOJIE, UCIIOIB30BAHUE YEIOBEKOM.

Knacc Cymuatbie (Ackomuuersl). OOmas xapaktepuctuka. [lomooil mpouecc u
pa3BUTHE CYMKHM, THUIBI CYMOK. THIBI MOJOBBIX Tel W HX 3Boirouud. KoHunnaiabHOE
cropoHouienue, miaeomopdusm. PaccenBanue crnop. JKu3HEeHHBIH LUK U CMEHA SJEpHBIX (as3.
Jenenue Ha noakiacchl: I'eMuackoMHIIEThI, DyacKOMULIEThI, JIOKYJI0aCKOMULIETHI.

IMonknace I'emmackomunersl (I'omocymuatsie). Ilopsaok Oupgomunerst. poxoku,
0COOEHHOCTH CTPOCHMS, Pa3MHOKEHHs U MX Xo3siicTBeHHoe 3HaueHue. [lopsnok TadpuHoBsie.
[Tapa3uT3Mm, 0COOEHHOCTH Pa3BUTHSI.

[Tonkmacc Dyackomunersl (Hactosume cymuatsie). Jlenenue Ha nopsaku. ['pynma
nopsAKOB [IIEKTOMUIIETHI; THIIBI TUIOIOBOTO TEJIa U CYMOK, XapaKTep OCBOOOXKAECHUS aCKOCIIOP.
[Topsimox OBpolueBble: CTPOCHUE KOHUIMEHOCLA, TUIBI KOHUJIWH, CMeHa SIepHBIX (¢a3.
BcerpewaeMocTs B IpupoJe, 3HAYEHHWE W XO3SAMCTBEHHOE HCIIONB30BaHME. ['pynma mopsakoB
[Tupenomurietsl. [Topsaok Ipusudorsie. becnonoe u

[I0JIOBOE  Pa3MHOJKEHHUE, THUIIBI  KOHUIWAJIBHOTO  cIOpouleHMs.  Baxueimue
IpEJCTaBUTENIM, Mapa3uTH3M Ha pacTeHusix U ero ocodenHoctu. Ilopsanxu Cdepuiinbie,
['unokpuitnsle, CropbiHbeBble. CHOPBIHBSA: KU3HEHHBIM LUKI, Bped U XO3SMCTBEHHOE
ucnonp3oBanue. I'pynna mnopsiakoB Jluckomunerst. Ilopsinku Ilenunuessie, Tprodenessie,



JlaGynpOeHueBble: KpaTKas XapaKTepUCTHKA, MPEICTaBUTENM, pOIb B HpUpPOAE U
UCIIOJIb30BaHUE.

[Mogknacc  Jlokynoackomunetsl  (AckonokyisipHbie). (OCOOEHHOCTH  pa3BUTUS U
pacroyio’)keHre cyMok (ackocTpomsbl). LlUKT pa3sBUTHs OTAEIbHBIX IPEACTABUTENCH: 3IIbCHHOE,
BEHTYpHUs, MUKOC(eIa.

[IponcxoxaeHne 1 IBOJIOLNS ACKOMHUIIETOB.

Knacc bazummomuuersl (basunnanshueie). [lepBuuHbli, BTOpUYHBIM MuLenauid. Turmsl
Oazunuii (xo;moba3uaus, TeTepodas3uaus, CKIepoOasuaus) W UX pa3BuTHE. Pa3MHOXEHHE,
KU3HEHHBIN UK U CMEHa sSAepHbIX (a3, pa3HOOOpasne MIO0BBIX TEJ, THUIIbI TMMEHO(POPOB.

[Tonxiacc X01100a3UTNOMUIIETHI. Oo6mas XapaKTepUCTHKA. [Topsox
Ok3o00a3uauanbuble. [pynma mopsakoB  [mMeHomunetsl:  mopsaku — Adummodopossre,
Arapukosbsle. CTpoeHHE M HBOJIIOLHMS IUIOAOBBIX Tell. PacmpocTtpaneHue, ponb B NpPUPOLE U
UCIIOJIb30BAaHUE; AJOBUTBIE M CheJOOHBIE BHUJBL. I'pynna nmopsakoB I'acTepoMuLETHI: MOPAIKU
JluxonepaoBeie, @amrycoBbie, HumynspueBbie. CTpoeHHE TIUIOMOBBIX TeJ, TUIBI TJEOBI,
0COOEHHOCTH Pa3BUTHUS, POJIb B IPUPO/IE.

ITonxnace I'erepo6a3unoMuLIETHI. Obuas XapaKTEPUCTHKA. ITopsanku:
Aypukynspuessle, J[poxaikossle, [JakppoMULIETOBBIE.

[Monknace Tenmobasummomunietsl. [lopsimok ['omoBHeBbIe: (QopMBI  MapasuTHU3Ma,
CHOCOOBI 3apakeHUs] PACTCHHUMU, IMKJIBI Pa3BUTHS, crtocoObl O60pbObI. Tlopsimox PxaBumHHBIE:
LUKl pa3BUTHS U (opMbl crnopoHomeHusa. Cnenuanu3anus W (PU3HOIOIMYECKHE pPachl.
I'maBHelIMEe NPEICTaBUTEIIN.

[TpoucxoxxaeHne, OCHOBHBIC HAIIPABIICHHUS SBOIIONNHN 0a3UIHaTIBHBIX TPHOOB.

Kinacc HecoBepmennsie rpubbl ([editepomuniersi). [lomokenue kimacca B CHCTEME
rpu6oB. PazmHOXeHue: Oecnosoe, reTepokapuo3 U MapacekcyaabHbIN MpoLecc, UX 3HAYCHHE B
U3MEHYMBOCTHU JeUTepOMHIIETOB. TUIIBI KOHUIUAILHOI'O CIOPOHOILIEHUS, CIIOCOOBI 00pa30BaHuUs
CIIOp. [Ipunnuner  KIaccuUKaIUm. [Topsiaku: 'apomunersi, MeaHKOHHEBBIE,
[Mukauauanbaple. [leHUIIIBL M aclepruiuibl, 3HAYEHUWE U HCHOJb30BaHHME. XHIHBIE
TU(QOMUIIETHI.

OO0t 0030p rpubOB, B3aMMOCBS3b PA3TUYHBIX KJIACCOB.

Tema 18. Otnen Jlumaitnuku. KoMnoHeHTs! TUIIAHUKOB: MUKOOMOHTBI U (PUKOOMOHTHI.
HcTtopust BbIsIBIEHUS JBOMCTBEHHON MpHUpObl IUIIAHHUKOB (pabotsl A.C. ®amunipiHa, O.b.
bapanenkoro, C. IlIBenaepa). B3aumooTHomeHus rpuba u BOJOpPOCIAM B Tejle JIUINANHHKA.
Mopdornorus TamioMa, aHaTOMHYECKHE OCOOEHHOCTH cTpoeHus. Opranbl M CIOCOOBI
Pa3MHOXKEHHUSI TUIIAWHUKOB. XUMUYECKHI COCTaB, CIOCOOBI MUTAHUS U POCT JIUIIAWHUKOB. PoJib
JUIIalHUKOB B npupoje. [Ipoucxoxienue NUIaiHUKOB U UX POJb B CUCTEME PACTUTEIHHOIO
Mupa.

4.3.1. TlepeyeHb CEMHUHAPCKHX, NPAKTHYECKHUX 3aHATHI U JJaOOpPaTOPHBIX padoT

Ne Ne HaunmenoBanue TpyaoemkocTb Ouenounble | DopMupyemble
N/H | pa3geina CeMHHApPOB, (uac.) cpeacrsa KOMIIEeTeHINH
U TeMbI NPAKTHYECCKUX U Bcero N3 Hux (MHIMKATOPBI)*
JIabopaTOPHBIX padoT | yacoBs NpaKkTu4yecKas
NOAr0TOBKA
1 2 3 4 &) 6 7
1. 1 PactutenbHas kieTka 6 TEeCcT OIlK-11,2,3
1) CrpoeHne pacTHTEIHHOM
KIJIICTKH
2. 1 PactutenbHbIE TKAaHU 8 TecT OIIK-11,2,3
2) PacTuTenbHBIC TKAHU




3. Kopenn 4 TEeCT OIIK-11,2,3
3) Kopenb
4. IMToGer 9 TecT OIlK-11,2,3
4) ITobGer
5) Crebenb
6) Jluct
5. LiBeToK U cems - TecT OIlK-11,2,3
7) CtpoeHue 1BeTKa
8) CtpoeHune ceMeHH
6. 9)  Bomopocnu.  OOmas 2 TecT OIIK-1123
XapaKTepUCTHKA.
10) CuHe-3eneHbIC u
Kpacnsle Bogopociu
7. 11) XKenro-zenensie, 2 TECT OIIK-1123
3070THCTHIC u
[TupoduToBBIE BOAOPOCTH.
8. 12) ImatomoBbie u Bypsle 4 TECT OIIK-1123
BOJIOPOCITH.
OBIJICHOBBIE BOJOPOCIIH.
0. 13) 3enensie BOAOPOCITH 5 TECT OIIK-1123
14) XapoBbie BOAOPOCIN 1 TEecT OIIK-1123
0.
15) OO0mmit 0630p - TECT OHK-11,2,3
BOJIOPOCIICH: DKOIIOTHIECKHE
1 TPYIIIIbI,
| HPOUCXOKIEHHE, IBOJIOLIHS
U MPaKTHYEC-
KO€ HCIIOJIb30BaHHE.
16) MUKCOMULIETHI 2 TecT OIIK-1123
2.
17) Tpubs: Xwurtpuauo - 4 TEecT OIIK-113
MUIIETHI, OOMHIIETHI,
3 3UTOMUIIECTHI.
17) Tpubbl: ACKOMHIETHI, 6 TecT OIIK-1123
Bbazuguomunetsr, Jleit-
4 TEPOMULICTHI.
18) JInmraitHukn 1 TecT OIIK-1123
5.
4.3.2. Ilepeyenbr TeM (BONMPOCOB), BHLIHOCHMbBIX Ha CAMOCTOSITEJIbHOE H3y4YeHHe
CTyJeHTaMH B PAMKAaX CaMOCTOATEIbHOI padoTnl (CPC)
Tema 3ananue dopmupyemast NAK
n/n KOMIICTCHI U
1 PacturenbHble TKaHU CpaBHHTEbHAS Ta0IUIA OIlK-1 1,2,3
2 Oprausl pacTeHui CpaBnuTenpHas Tabnuna OIIK-1 12,3
3 Bogopociu Dcce, pUCYHKH B Ta0IHMIIaM OIIK-1 1,2,3




PHCYHKH K MPAKTUICCKUM OIIK-1 1,2,3

I'puObI 1 HIIAHHUKA
3aHITUSIM

4.4. Meroauyeckue YyKa3aHUsi M0 OPraHU3alUU CAMOCTOATEJbHONH PadoThl
CTY/J1€HTOB
B TedeHHWe mpakTUYECKOro 3aHATUS HEOOXOIUMO 3apHCOBAThH OCHOBHBIE THCTOJIOTHUECKUE
CTPYKTYPBbl MUKPOCKOITMYECKOTO Tpernapara, Ju00 OCHOBHbIE OCOOCHHOCTH CTPOSHHS TOTO HIIN
WHOTO PACTeHHS, a Jlajee BBIMOJIHUTh HEOOXOMUMBIC TOSICHEHHS K PUCYHKY, JTHOO 3alOJIHUTh
Ta0IMITy, OTBETUTH HA TIOCTABJIICHHBIC BOIIPOCHI.

4.5, IlpumMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEeKTOB):
HE MPEeTyCMOTPEHBI Y4eOHBIM TIAHOM.

V. VAEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECITIEYEHUE
JUCHMUILIAHBI

@) OCHOBHAsL IUMeEPamypa

bensaxosa I'A. boranuka: B 4 1. T. 1. Bomopociu u rpu6sl / I A. bensikosa, FO0.T. JIpsikoB,
K.JI. Tapacog. - M.: U3narenbckuii meHTp «Akagemus», 2010.

bensaxosa I'A. boranuka: B 4 1. T. 2. Bomopociu u rpu6sl / I'.A. bensikoa, F0.T. JIpskoB,
KJL Tapacos. - M.: U3natenbckuii nueHTp «Akanemus», 2010.

0) OononHumenbHas 1umepamypa

baBryto I''A. IlpakTukym mo aHaToMuM ¥ Mopdojoruu pacteHuii. — Munck: Hosoe
3Hanue, 2002. — 464 c.

SAuruyk T.M., Sxy6enxo H.B., MarmanoBa O.5. ['pu0sl: YueOHO-MeTOIMUECKOE TTOCOOHE.
— Upkyrck, 2007. — 60 c.

Anuyk T.M., Sxybenko H.B. Mukcomuners: YueOHO-MeTOAMYECKOE TIOocoOue. —
Hpkyrck, 2007. — 25 c.

8) npoepammmnoe obecneuenue:

Kaspersky Endpoint Security ansousueca - Ctanmgaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHOBpeMeHHbIX noakIoueHuit) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

CoctaB mporpaMMHOTO OOECIIEUYeHHUs] ONpe/eieH B padOYMX Mporpammax TUCIHILIHH
(Momymeil) U OIJIEKUT OOHOBJICHHUIO ITPU HEOOXOAUMOCTH.

[TomHbIi MepeyeHp JTUIEH3NOHHOTO MTPOTPAMMHOTO 00eCTIeUeHHS PEACTABIICH Ha caiTe
OI'BOY BO «HA'Y» B pasnene «CBenenus 00 o0pa3oBaTenbHOU
oprauuzarmu»http://isu.ru/sveden/objects/index.html, wa crpanuie otaena JIHIEH3UPOBAHHMS,
aKKpeIuTallMl W MeTojauueckoro obecmeuenust http://isu.ru/ru/about/license/index.htmlu B
crpaBkax  «MaTepHallbHO-TEXHUYECKOE  OOeCledyeHue  OCHOBHOW  MpodeCcCHOHATBHOU
00pa3oBaTeNbHON pOTrpaMMbDy, sBisttouuxcs [Ipunoxenuem k OIIOIT.

2) 6azvl OaHHBIX, UHDOPMAYUOHHO-CHPABOUHBIE U NOUCKOBLLE CUCEMbL
Kontpakr Ne 21 o1 21.03.16 1.

Hcnonaurens: OO0 «M3marenbcTtBo  JIaHBY.

Anpec noctymna http://e.lanbook.com/

KonTpakt Ne 99 ot 24.11.16 .

Ucnomaurens: OO0 «M3garenscTBo JIaHb).



http://isu.ru/sveden/objects/index.html
http://isu.ru/ru/about/license/index.html

Anpec noctymna http://e.lanbook.com/

WNudopmannonnoe nucsmo ot 13.09.2013 r.

Ucnonaurens: OO0 «3narensctBo JlaHby.

Anpec nocryna http://e.lanbook.com/

KonTpakt Ne 17 ot 09.03.2016 1.

Ucnomautens: KB «budkom.

Anpec nocryna http://rucont.ru/Kontpakt Ne 98 ot 24.11.2016 1.

Ucnomuutens: KB «budkom.

Anpec nocryna http://rucont.ru/Jorosop Ne 25-03/15K ot 07.04.2015 r.

Hcnonaurens: OO0 «AHOYyKC».

Anpec noctymna http://ibooks.ru

KonTpaxt Ne 100 ot 24.11.2016 .

Hcnonautens: OO0 «AHOYKC».

Anpec nocrymna http://ibooks.ru

l'ocynapcrBennbiii koHTpakT Ne 94 ot 01.10.2015 r., gon. cornamenue ot 19.10.15r.
Ucnomantens: OULL.

Anpec nocryna http://academia-moscow.ru/

KonTpakr Ne 85 ot 17.10.2016 .

Hcnomuutens: OO0 «nekTpoHHOE n3naTenseTso FOpaitmy.

Anpec nocryna: http://biblio-online.ru/

Konrpakt Ne SU-18-10/2016-1/92 ot 14.11.2016 1.

Ucnonautens: OO0 «PYHIby.

Anpec poctyna http://elibrary.ru/

Cyo6munien3znonnsiit joroBop Ne T&F/615/188 o115.03.16 .

Hcnonuurens: ®denepanbHOE rocyJ1apCcTBEHHOE OIOIKETHOE yUpexKIeHUE
"T"ocymapcTBeHHas MyOJIUYHAsI HAYYHO- TeXHUYecKast oubimoreka Poccun'.

Anpec noctyna http://www.tandfonline.com/

Cy6munensuonnsiii forosop Ne OUP/615/188 ot 01.03.16 1.

HcnonHurens: denepanbHOE rocyJ1apCTBEHHOE OrO/IKETHOE yUpEXKIEHUE
"T'ocynapcTBeHHast myOJnYHasi HAy4HO- TeXHUYecKast Oubnuorexa Poccun".

Anpec nocryna http://www.oxfordjournals.org

Cy6nunensuonnsiii noropop Ne SAGE/615/188 ot 01.03.16 1.

HcnonHurens: denepanbHOE rocyJ1apCTBEHHOE OrO/IKETHOE yUpEXKIEHUE
"T"ocynapcTBeHHast myOan4Hasi HAy4HO- TeXHUUecKast Oubnuoreka Poccun".

Anpec nocryna http://online.sagepub.com

http://ru.wikipedia.org/wiki/

http://www.botany.pp.ru/

http://www/testland.ru/default.asp?id=1718uid=

http://www.allengiru/d/bio/bio056.htIm

http://www.genebee.msu.su/journals/botany-r.html

http://www/kodges.ru/35955-botanica.html

http://www.big-library.info/

http://www.rusbooks.org/naukatehnica/9856-morfologia-ianatomia-vysshikh-
rastenijj.html

http://www.4tivo.com/education/2773-botanica.-sistematica-rastenijj.html

http://lwww.booksshunt.ru/b4718 botanica._sistematica_rastenij

http://www.rusbooks.org/naukatehnika/estesvennie/9902-sistematica-vysshikh-
rastenijj.htlm

http://www.bsu.by/ru/sm.aspx?quid=61743

http://www.lan.krasu.ru/studies/bio/p_anmorph_pl.pdf

http://sensetronic.ru/liba/eBook-24-45.html

http://milleniumx.ru/


http://ru.wikipedia.org/wiki/
http://www.botany.pp.ru/
http://www/testland.ru/default.asp?id=1718uid
http://www.genebee.msu.su/journals/botany-r.html
http://www.big-library.info/
http://www/
http://www/
http://www/
http://www/
http://www/
http://sensetronic.ru/liba/eBook-24-45.html

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOe 000pyI0BaHNE:

AynmuTtopust ISl IPOBEACHUS 3aHATUN JIGKIMOHHOTO THIIA 00OPYJIOBaHA MEeXHUYEeCKUMU
cpeocmeamu  0OyueHusl, CAYKalUMU JUIs TIPEACTaBJICHUs Y4yeOHOW HWH(pOpMamuu OO0JbIION
ayauropuu o aucuumuinie «boranukay: mpoextop Epson EB-X03, sxpan Digis;

VUeOHO-HANAOHBIMU NOCOOUAMU, 00ECTIEUNBAIONIMMHI TEeMAaTUYECKUE WIUTIOCTPAIUK 10
mucrumuinae «boranuka» B konmudectBe 287 mT., repOapuii cBbime 5 000 makeTo-oOpasios
JumaiHukoB U rpuboB, Oonee 3 000 MOX000Opa3HBIX, MPE3CHTAUHU 110 KaXKIOW Teme
IPOTPaMMBI

Aynuropust JUIsL  TIpOBENEHUS 3aHATHM  jaboparopHOro Tuma oOOpyHOBaHa
MeXHUYeCKUMU CpedCcmeamu 0oyueHus, CITy>KallliMu IS IPEACTaBIeHU y4eOHON nHpopMaum
OoJbII0# ayuTopun o auciuiinHe «botanuka»: mpoektop Epson EMP-S52; Illkad-kyne s
xpaHeHus repOapus. YueOuwiii repbapuii B konudectse 1500 nmctoB I'epbapuit oxono 1000
BHJIOB Bogopociel. Mukponpenapartsl o kypcy «boranuka» B konudectse 318 KOMILIEKOB.

Mynstumenuitasiii npoektop — «Epson EMP-S52» - 1 mr MHuKpOCKOIIBL:
buomen - 4 mr, «Muxpomen P-1-LED» - 3 mr «Muxkpomen-1 Jlomo » - 9 mr
bunokynsipuas nyna MBC 1-6mt bunokymsip nynaMbC 9 — 2 mr

Muxpockon «Levenhuk 2L NG» — 4 T

KommnbroTepHsiii kimacc (yueOHass ayauTopHsl) IUIsl TPYIIOBBIX M WHAWBHIYaTbHBIX
KOHCYNbTAIlMii, TEKYyIIEro KOHTPOJS M NPOMEKYTOYHOM aTTecTallid, OpraHu3aluu
CaMOCTOSITEIILHOM paboThl 000PYI0BaHA TEXHHUECKUMU CPEICTBAMH O0yUCHUS:

Cucremnbnii 610k PentiumG850, Monutop BenQ G252HDA-1 mt.; CucreMHbIi
omokAthlon 2 X2 250, Mouutop BenQ G252HDA — 8 mt.; Cucremusiii 6mok PentiumD
3.0GHz, Monutop Samsung 740N — 3 mr.;

Momno0iok IRU T2105P — 2 mir.;

Cucremnsrii 610k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cucremusrii 6510k Pentium G3250, MonuTtop BenQ GL2250 — 1 mwir.;

Cuctemnslii 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mit.;

Cucremnsrii 610k Pentium G3250, Monutop Samsung T190N — 1 mr.;

Cuctemnslii 6510k Pentium G3250, Monutop Samsung 740N — 1 mr.; IIpoektop BenQ
MX503; sxpan ScreenVtdiaEcot.

C HeorpaHuueHHBIM JOCTynmoM K ceth MHTepHeT u obecredeHneM JA0CTyna B
AJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aI|H.

6.2. [IporpamMHoe obecnievyeHnme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mnsousneca - Cranmaptaeiii Russian Edition.250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIui.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level.HomepJluten3un
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No
Level.Homep Jlunensun Microsoft 41059241.

Office 365 mpodeccuonanpHblil mitoc i ydamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.



6.3. TexHnuyeckue M 3JIeKTPOHHbIE CPEACTBA:
[Ipe3enTanuu mo BceM Temam (pazzaenam) Kypca.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MHU
3aHATHUSA 1O NIPEIMETY IPOBOJATCS B BUE JIEKLUH € 2JIEMEHTaMU 3BPUCTHYECKON Oecelbl,
BXO/JI€ KOTOPBIX PACKpPBIBAIOTCS OCHOBHBIE OCOOEHHOCTH CTPOEHUS, 3BOJIIOLMOHHOIO pa3BUTHS,
Pa3MHOXXEHUSI U PacHpOCTPAHEHHUS] PACTUTEIbHBIX OpraHM3MOB. OCHOBHBIMHU 3aKPEIUIAIOIINMU
TEOpEeTUYECKHE 3HaHUS B 00J1IaCTH OOTAHUKU SIBISIOTCS JIAOOPATOPHBIE 3aHATHUS, IPOBOJUMBIC C
UCTIOJIb30BaHUEM COBPEMEHHOT0 MHUKPOCKOIINYECKOTO o0opy10oBaHus, repoapusl,
(UKCUPOBAHHOTO MaTepuala 1 MUKPOIIPETIapaToB.

- Camocmosamenvras paboma cmyoenmos (cm. 1m.4.4).

- HAucmanyuonnvie  obpazosamenvhvie  mexwonocuu.  Ilox  AUCTAaHIIMOHHBIMU
00pa30BaTEeIbHBIMU TEXHOJOIMSIMH ITOHUMAIOTCSI 00pa30BaTeNIbHbIE TEXHOJIOTHH, PEATU3yeMble
B OCHOBHOM C IPUMEHEHHEM HH()OPMaIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTell. [Ipu ocBoennn
JUCLUIUINHBI « DKOJIOTUS MUKPOOPTraHU3MOB) HUCIOJIB3YIOTCSA CIIELYIOIINE TEXHOIOIMH:

" KeilcoBasg TexHoJorus — QopmMa JUCTAHIMOHHONO OOy4YeHHus, OCHOBAaHHas Ha
IPEOCTaBIEHUN O00y4JarolmmMcs HH(OPMAIIMOHHBIX 00pa3oBaTeIbHBIX PECYpCOB B BHJIE
CHEIMATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOJAMYECKHX KOMIUIEKCOB C HCIIOJIb30BAaHHEM
pas3InYHBIX BUAOB HOCUTENIEeH HHpOopMaLuu (KecoB);

" WHTEPHET-TEXHOJOTH — CIOCO0 TUCTAHIIMOHHOW Iepenadd MHPOpPMAalnu, OCHOBAHHBIN
Ha HMCII0JIb30BaHUH II100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEHl 171 oOecredyeHus JocTyna
oOydaromuxcsi K HHPOPMAIIMOHHBIM 00pa3oBaTelbHBIM pecypcaM U s (pOopMHUpOBaHUS
COBOKYITHOCTH METOJUYECKHX, OPraHU3allMOHHBIX, TEXHUYECKUX U MPOTrPAMMHBIX CpPEICTB
peanu3ali U yOpaBieHUS Y4YEOHBIM IMPOIIECCOM HE3aBUCUMO OT MECTa HaXOXACHUS €ro
cyowekroB. Mcnonb3yercs O6paszoBarenbhblii mopran UI'Y - educa.isu.ru.

VIII.LOOEHOYHBIE MATEPHUAJIBI VISl TEKYIIIEI'O KOHTPOJIA U
MPOMEXXYTOYHOM ATTECTALIMU

OI_ICHO‘-IHBIG cpeacTtBa sk BXOAHOT'O KOHTPOJIA (MOF YT ObITH B BUJC TCCTOB C 3aKPbITbIMU
HJIN OTKPBITBIMU BOHpOC&MI/I).

IIpuMep TECTOBOIO 3a1aHUA:
1. Poct n yBennmuenne o0beMa KIETKH BO3MOXKEH B BO3PACTHBIX CTa/IUSAX
A) 10BEeHUILHOMW U CEHWJIbHOU 0) BUPTUHUIBHON U CEHUJILHOM B) FOHOM U FOBEHUJILHOM T)

FOHOM ¥ CEHWJIBHOM
2. TekydecTh MeEMOpaHbI CBsI3aHa C

A) uHTErpaibHbIMH OeiKaMu 0) MOJyHUHTETPaJbHBIMU O€lKaMHU B) MOJIEKYJIaMU-
MepPeHOCUYUKaMH T) Quui-¢haon 3aMeHaMu
3. )KuBble MapeHXUMHBIE KJIETKU C HEPABHOMEPHO YTOJIIICHHON KJIETOYHON CTEHKOMN 3TO

A) xonnenxuMa 0) UANOOJIACTHI B) CKIEPEHXHMMA T') CKIISPEHIbI
4. )Kusbie O6e3bsepHBIC KIETKH C IEHATYPUPOBAHHOMN ITUTOIIA3MOM 3TO

A) cocynel KcwiemMbl 0) CUTOBUAHBIE TpyOKHM B) BOJOKHAa JHOpHQOpMa T)
TpaxeHIbI
5. )KuBBIMH CJOSIMU B TIEpUIIEPME SIBIISIOTCS

A) pennema u demoren 6) demroren u demioaepma B) demiema u Gemtoaepma
T') HET )KHMBBIX CIIOEB
6. CaMBIMU IIUPOKUMH MTPOCBETAMHU O0JIATIAOT COCYIbI

A) xonpyaThie 6) cCipaIbHbIC B) IGCTHUYHBIE T') CIIUPATBHBIE
7. I1010KUTENBHBIN Fe0TPONN3M KOPHS 00€CIIeYMBAETCS 3a CUET



A) 0TOUTOB 0) IUCTONMTOB B) IIUTOJUTOB T') CTAJIAKTUTOB
8. [Inepoma naet Havasio
A) LEHTpaTbHOMY IWIMHAPY O) TMEPBUYHOW KOpPE B) KOPHEBOMY YEXJIHMKY T)
snubieme
9. TpaHCHIOPT BEIIECTB IO KJIETOYHBIM CTEHKAM
A) cumnact 0) anoracT B) XJIOPOIUIACT T') SMUOIacT
10. 3aknaaka OOKOBBIX KOPHEH OCYIIECTBIISETCS B
A) sambneme 0) FK30/1epME B) SHIOACPME T) TICPUIIUKIIC
11. BenameH npeacTasisieT co00i BUTOM3MEHEHHYIO
A) subnemy 0) IEPUIIMKIT B) SHIOACPMY T') SK30JepMy
12. IlepumenyiapHas 30Ha MPUHAIICKUT K
A) ceparneBuHe 0) npeBecUHE B) TyOy ') KaMOUI0
13. TBepaplii 1y0 npeACTaBISIET COO0M MEXaHUUECKHUE DJIEMEHTHI
A) xcunemsl 0) (p103MBI B) IEPUIAEPMBI B) CEPALIEBUHBI
14. B ocHOBaHUU CTBOJIA JIepeBa PacloIaraloTcs Mo4ku
A) mazymineie 0) anuKaIbHbIC B) CISIINE T) OOKOBBIE
15. Cnoil KyTHa Ha TEHEBBIX JIUCThAX
A) orcyTcTBYeT 0) CBEpXY B) CHU3Y I') CBEPXY U CHU3Y
16. Ecau nuct paccedeH mpuMepHO JI0 MOJIOBUHBI CBOEH MIMPHUHBI, TO OH
A) nonacTHO# 0) pacCeYeHHBIN B) pa3eNbHBIN T') CIOXKHBIN
17. Tun BeTBIEeHUS MOOera, KOrJa rI1aBHOE HAMpaBlIeHUE POCTAa COXPAHSIETCS
A) MOHONOAWANBHBIM ©) CHUMIIOAUAIBHBIA B) JIO)KHOJUXOTOMHUUYECKUH T)
JTUXOTOMHYECKUN
18. Ecnu B 11BETKE UMEETCSI M BEHYHMK U YallleuKa, TO OKOJIOIBETHUK
A) TpocToi BEHYMKOBUAHBIA O) JBOWMHON YaIlEeUKOBHIHBIM B) MPOCTOM
YaIICYKOBUIHBIN T') IBOMHOU
19. CoBOKYITHOCTh BCEX THIYMHOK LIBETKA HAa3bIBAIOT
A) angpornieeM 0) TMHEIIEEM B) OKOJIOTUIOAHUKOM T') OKOJIOIIBETHUKOM
20. KneTku-aHTUIIOAB IMEIOT HA0Op XPOMOCOM
A)2n0)nB)n+nr)3n

OneHoYHBIE CpeACTBAa TEKYyIIEro KOHTpois (opmupyroTcs B coorBeTcTBuu ¢ JIHA
yYHUBEpCUTETa (MOTYT OBITH B BUJIE TECTOB, CUTYAIlMOHHBIX 3a/1a4, JCJOBBIX U POJIEBBIX UTP,
JIIUCIYTOB, TPEHUHIOB W Jp. Ha3HaueHue OLEHOYHBIX CpPEACTB TK — BbIsIBUTH
c(hOpMUPOBAHHOCTHh KOMIIETEHITUHN — YKa3aTh KaKUX KOHKPETHO).

Tekymuii KOHTPOJIb YCIIEBAEMOCTH, T.€. TPOBEPKA YCBOCHHS Y4YeOHOro MmaTepuaia,
peryJiipHO OCYIIECTBIISIEMasi Ha MPOTSHKEHUU ceMecTpa. TeKyias caMocTosiTelnbHas paboTta B
BH/IC BBITTOJTHEHUS 3aIaHUM TIPAKTUYCCKOTO 3aHATHS HAMpaBJieHA Ha YIIIyOJICHHE U 3aKpEIUICHUE
3HAHUH, U pa3BUTUE IPAKTUYECKUX YMEHUM.

Temaruka 3aganuii k pedeparam st CaMOCTOSATEILHON PabOThI

OpraHoupl paCTUTEIFHON KIETKH (MUTOXOHAPHH, anmapat 1 oJbIKu, puboCOMBI, YHI0MIa3MaTHIeCcKas CeTh),
WX CTPOCHUE U (PYHKITHH.

Paznoo0Opasue Mopdonornueckoit CTpyKTyphl JIMCTA.

CrpoeHue 1BETKa M MX pasHoOOpasue.

Anpgpoueit. PazBuTtue u cTpoeHue NbUIbHUKA.

MuxkpocnoporeHes, pa3BUTHE MUKPOCIIOP U MY CKHX 3apOCTKOB.

TI'mneueii. Tunsl runenes.

Meracnoporeses, pa3BUTHE U CTPOEHHE KEHCKOT0 3apOCTKa.

Onsutenue. [IpucnocoOIeHUs K pa3aIMyHBIM CIIOCOO0AM OIBLICHHS.

. /IBoliHOE OII00TBOPEHUE MOKPHITOCEMEHHBIX PACTEHUH, pa3BUTHE 3apOIbIllia U SHAOCTIepMa.
10. Crpoenue cemeHu. THUIIBI CEMSIH.

11. Crpoenue 3apofsliia, pa3BUTHE U CTPOSHHUE ITPOPOCTKA.

=

©ENDUTAWN



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

PacnipoctpaneHue, 9K0I0THS M UCIIOIb30BaHNE KPACHBIX BOJIOPOCIIEH.
[IpoucxoxaeHne KpacHbIX BOAOPOCIIEH.

Otpnen XKenTo-3eneHble BOZOPOCIIN, 0COOCHHOCTH UX CTPOCHUS U PA3MHOKECHHSI.
Oten 3010TUCTBIE BOJOPOCITH, OCOOEHHOCTH UX CTPOSHHUSI U Pa3MHOKEHHSI.
[MupoduToBsle Bomopociin, 0COOEHHOCTH UX CTPOCHUS M Pa3MHOXKEHHSI.
DKOJIOTHS INAaTOMOBBIX BOAOPOCIIEH, 3HAUCHNE B PUPOJE U JKI3HU YEIIOBEKA.
IIponcxoxaeHne BOIbBOKCOBBIX BOJIOPOCIICH, 3BOIIIONHNS B IIPEAEIaxX Kiacca.
DKOJIOTHYIECKUE TPYIIIBI BOJAOPOCIIEH.

[IpoucxoxaeHue, poJICTBEHHBIE CBS3H M HBOJIOLHS BOJOPOCIIEH.

Knacc XutpunnomMuneTsl, 0cOOEHHOCTH CTPOCHUS M Pa3MHOXKEHHS

IMoaxnacce JIoKym0ackOMUIIETI, 0COOEHHOCTH CTPOCHHS U Pa3BUTHSL.
JlumaitHukn, 0COOCHHOCTH CTPOEHHS M B3aUMOOTHOILICHUH KOMITOHEHTOB.
I'naBHeiimye npecTaBUTEIN COCHOBBIX 1 OCOOCHHOCTH UX CTPOCHUSI.
X034iCTBEHHOE 3HAUCHUE XBOWHBIX.

OrieHOYHBIE CPENICTBA I TPOMEXKYTOUHOM arTecTanuu (B (hopme sK3amMeHa).

IIpumepHulti cnucox 60npocoe K IK3ameHy

1. COBpeMeHHBIC B3IJIAAbl HaA CTPOCHUC KIICTKHU PACTCHHA, €€ OTJIHNYUA OT

KJIETKU JKUBOTHOTO.
2. IIporomnact u ero OpraHoOUIbI.
3. lluromnasma, ee 3HAYCHUE B KU3HU KIICTKH.
4.  Snpo, ero ctpoeHne M (PyHKITHH.

5. HJ'IaCTI/II[BI, OCOOEHHOCTH HX YIBTPACTPYKTYPbl H OHOJIOTHYECKOE

3HA4YCHUC.

6. BaKyo.]'If[pHai[ CUCTCMaA, €€ POJIb B )KU3HU KIICTKH.

7. CDopMa OTJIOKCHHUA W JIOKaJIu3alusa B  KIICTKC
MHHCPAJIbHBIX BCIICCTB.

8. OOomouka KJIETKH, €€ o00pa3oBaHWE, CTPOCHHE | OHOJOTHYECKOE

3HAYEHUE.
9. I[Ina3mozaecMbl, IEpBUYHBIEC TOPOBBIE MTOJIS, TIOPHI.
10. Xwumwnyeckue u3MeHeHUs 000JI0YEK.

11. OOpa3oBarenbHble TKaHU (MEPUCTEMBI), KJIaCCU(PUKALIUSI MEPUCTEM.

12. OO6mas xapakTepUCTHKa ITIOKPOBHBIX TKAHEH.
13. Mexanuyeckue TKaHU.

14. TlpoBopsiiue Tkanu - ¢odMa U KCHIIEMa.
15. ®oTocuHTE3MpYIOIIKE TKAHH.

16. 3amacarommue TKaHH.

17. CexpeTtopHble TKaHU.

18. TxkaHM NOTJIOIICHUS BEIICCTB.

19. Cucrema npoBeTpuBaHUS PaCTEHUH.

20. HO‘IKI/I, HUX CTPOCHUC, PACIIOJIOKCHUC U POJIb B ) KU3HU paCTeHHﬁ.

21. CtpoeHnue u IeSITENBHOCTh KOHYCa HapaCTaHMUS.
22. Crebens, ero (yHKIMU U OCOOEHHOCTH MOP(OIOTHH.
23. Pa3BuTHE aHATOMUYECKOW CTPYKTYPHI CTECOJIS.

24. BropuuHoe yrtonmieHue crenbl. KamOuii, ero pasBuTHE M CTpPOCHHE.

OO6pa3oBaHre BTOPUYHBIX MPOBOASAIINX TKAHEH.
25. CrpoeHue MHOTOJICTHUX CTEOJIeH JPEeBECHBIX PACTEHUIA.
26. Crpoenue cteOei 0THOMOIBHBIX PACTCHHM.

27. Jluct, ero crpoeHHe W (QYHKIMU. 3alI0KEHUE M Ppa3BUTHE JIHMCTOBBIX

3a4aTKOB, MX BEPXYIIECYHBI U HHTEPKAIAPHBIN POCT.
28. AHATOMHYECKOE CTPOECHHUE JINCTOBOM MIACTHHKH.

29. Kopens, ero ¢pynkmnun. PazsuTtie kopHs. Meprcrema KOpHSL.

30. TIlepBuuHOE M BTOPUYHOE CTPOEHHE KOPHSI.

OpraHnu4eCKux H



31.
32.
33.
34.
35.
36.
37.
38.

Metamopd 0361 KOpHS.

Metamop¢o3sl obera.

CtpoeHue 1BeTKa.

CouBerusi, MX THIILI U OMOJIOTHYECKOE 3HAUYCHHE.

Anppoueii. Pa3zBuTre U cTpoeHHE MbUIbHUKA.

MuKpoCIoporeHes, pa3BUTHE MY>KCKOTO TaMeToduTa.

I'muenei, TUIILI THHEIIES.

Meracnoporese3, pa3BUTHE M CTPOCHUE JKEHCKOTO 3apOCTKa -

3apOJAbIIICBOI'0 MCIIKA.

39.

JIBOMHOE  OIIOJOTBOPEHUE IOKPBITOCEMEHHBIX PACTCHUM, pa3BUTHUE

3apoblllia U SHJOCIICpMaA.

40.

CrpoeHue ceMeHu, TUITBI CEMSIH.

Paznen 2 u 3. Cucremaruka pacTeHui

BOoo~NoO~WNE

KJIaCCHhI.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

0.
11.
12.
13.
14.
15.
16.
17.

OO01mas xapakTepucTUKa BOJOPOCIIEH.

Pa3mHOXkeHUe U HUKITBI Pa3BUTHUS BOJOPOCIICH.
[TpoucxoxaeHue, poACTBCHHBIE CBSI3U U 3BOJIOIHUS BOJIOPOCIICH.
Otnen Cune-3elIeHbIe BOJIOPOCIIH.

Otnen 30510TUCTBIE BOJIOPOCITH.

Otnen XKento-3e1eHble BOJOPOCIH.

Otnen XapoBble BOAOPOCIH.

Otnen bypeie Bogopocnu.

Otnen Kpachble Boopociu.

Knacc banruessie.

Knacc Konbrorartsl.

Krnacc YnorpukcoBsie

Knacc BonbBokcoBbIE.

Kitacc CudonanbHbie BOJIOPOCITH.

OTtnen DBIIIEHOBBIE BOAOPOCIIH.

Otaen [TupoduTtoBbie BOIOPOCIH.

Otnen [InatomoBeie Bomopociau. OOmas xapaktepuctuka. [leneHue Ha

MuKCOMHUIIETHI.

OOw1ast xapakTepucTHKa rpuOoB.
Otnen XuTpuanoMHUIIEThI.

Otnen 3uroMHIIETHI.

Otnen ACKOMUIIETHI.

[Toxknacc I'onocymuarsie.

[Togkmacc DyacCKOMHUIIETHI.

Otnen basunuomuiiersl. O01Ias XapakTepUCTHKA.
I'uMeHOMMUIIETHI.

l'acrepomunieTsl.

Kitace TennocnopoMHIETHI.
HecoBepiennsle rpuobl.

Jlumaitauku. OO01as XapaKTepUCTUKa.



@oHJ OLIEHOYHBIX MATEPHUAJIOB
JJI51 OLleHKH ¢(pOPMHPOBAHHOCTH KOMIETEHNH
OIIK-1: CnocobeH mpoBOaUTh HAOIIOJACHUS, OMUCAHUS, UIECHTU(GUKALUIO U HAYYHYIO
KIIACCHU(PUKAIIUIO OPTraHU3MOB (IPOKAPUOT, TPUOOB, PACTCHUN U )KHBOTHBIX).

3adanue: BribepuTe OUH MPaBUIBHBIA OTBET U3 MPEATI0KESHHBIX.
1. B kierke nuaHoOaKTepHii MOJIEKYJIbI XJIOpO(UIIa pacionararTcs B
A) mnactugax;
b) xpomarodopax;
B) uenrporuiasme;
I') xpomaroruiasme;
2. 3axnaaka O0OKOBBIX KOPHEH MPOUCXOIHT B
A) nmepuIuKIie;
b) nepunepme;
B) sk301epme;
I') snbneme;
3adanue: PaccraBbre 3Tl IPOIIECCA HITH SIBIICHHSI B BEPHOM ITOPSIIKE.
3. PaccraBpTe B BEpHOM MOPSAKE CTATUH >KA3HEHHOTO IUKJIA CIIUPOTHPHI HAYMHAS C
nporiecca OPMHPOBAHUS 3UTOTHI
A) peayKIIMOHHOE JICTICHUE 3UTOTHI;
B) BBIXO/ rarionHOM KIETKH U3 000J0YKH 3UTOTHI,
B) popmupoBanue HUTYATOM CTPYKTYPHI BOAOPOCIIH;
I') oOpa3oBaHue NUTOIUIA3MATHYECKUX MOCTHKOB MEXIY TI€TePOTAUTMIHBIMU
HUTSIMH;
JT) popMupoBaHue 3UTOTHI;
4. PaccTaBbTe B IPaBHJILHOM HOPSI/IKE 30HBI KOPHS, HAYMHASL OT KOPHEBOT'O YEXJINKA
A) 30Ha IpOBECHUS,;
b) 30na pocra;
B) 30Ha BcacbiBaHuS;
J) 30ona quddepeHmraum;
I') 30Ha nencHus;
3adanue: CooTHECUTE TPEJIOKEHHBIE CTOJIOIBI MEXKIY COOOM.
5. YcTaHOBHTE CHCTEMATHYECKYIO PUHAUICKHOCTD MPEUIOKEHHBIX OPraHU3MOB:

Otnen IIpencraBurens
1  3enensie Bomopocan A MyKop
2  3UrOMHUIETHI b  nopdupa
3 AcKoMHIIETHI B cnopeiabs
4 KpacHble Bogopociu I'  ynorpukc
6. CooTHecuTe 37€MEHTHI CTPOECHUS M CTa/IUU )KU3HEHHOTO IIHKJIa
Cragus >KM3HEHHOI'O LIMKJIa DnEeMEHT CTpOeHus
1  Tamerodur A Kietku cuHeprusl
2  Cnopodur b  3urora
B  Coepmuii
I'  3apogsim

3aoanue: Jlaiite pa3BepHyThIi OTBET HA ITOCTABJIEHHBIN BOIIPOC.
7. KakoBa mpuposa popMHpOBaHUs KOJIEI] TPUPOCTa B cTeOIe IPEBECHOTO PACTCHUS?
8. Kakue ocoGeHHOCTH rpuOOB COMMKAIOT UX C MPEJCTABUTENISIMU 1IAPCTBA KUBOTHBIX?



Kpurepun oneHuBaHus:
B 3amanusx 1; 2; 3; 4 BepHbIii 0TBET oricHUBaeTCs B 1 6aJL,
B 3aganusx 5 u 6 mogHOCTHIO BEPHBIN OTBET OIEHUBAETCS B 2 6aJlia;
3. B 3amanmsax 7 u 8 3a Kax[Iblid BEPHBIN AJIEMEHT 3TAJIOHHOTO OTBETA BhICTABIsIETCS |
OaJiy1, TOJTHOCTBIO BEPHBIN OTBET OLICHUBAETCS B 3 faJJia.

N

OTBeThI AJIsA (bomla OIICHOYHBbIX MATCPHUAJIOB:

1 2 3 4 5 6
r a 1,a,0,B,T r,0,1,B,a 1-r 1-a,8
2-a 2-0,r
3-8
4-6

DJieMeHThI ITAJTOHHOI0 0TBeTa Ha 3a/1anue 7
HaGmoaercs ce3onnas padborta KamOwsl.
2. B Hauaje BeretalfuOHHOTO CE30HA OTKJIA/IBIBACTCS] BECCHHSIS IIIMPOKO-IIPOCBETHAS
JpeBECHHA.
3. B netHuit meproj OTKIIAABIBACTCS JICTHSS Y3KO-TIPOCBETHAS IPEBECHHA.
DJieMeHThI ITAJTOHHOI0 0TBETA Ha 3a/laHue 8
Haynyue B KJI€TOYHOM CTCHKE XUTHHA.
Hanngme rmukoreHa Kak 3armacHOrO BEIIECTBA.
3. IlpucyrcTBHE MOYEBHHBI KAK KOHEYHOTO MPOAYKTa OOMEHa OEJKOB.

=
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Pa3paborunkn:
}1 {.;}.-.J. £ T
__ JOLEHT T.M. SIHuyk
(moamuchk) (3aHUMaemasi 10HKHOCTD ) (MHUTI AL,
bamums)
,.-".." e, 1
(MoamHCE) |
JIOTICHT __B.A.bapunkas
JTOLIEHT __A.B. JIumtBa
(moamuce) (3aHMMaemast TOJIKHOCTB) (vHULIAATBL, (aMIITHS)

IIporpamma paccmorpeHna Ha 3aceqanum kadgeapbl 00TAHUKH
«06» mapra 2025 r.

Iporokos Ne 7 3as. kadeapoit () ”7

/

5'.'\“. Jinmrrea

Hacmoswas npoecpamma ne mooxxcem Ovimb 60cnpou3sedeHa HU 6 Kakou gopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopubl-paspabomyuka npocpammsi.



