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BI/I,E[BI KOHTPOJIA B CEMECTPAX:

3K3aMeHbI 2, 1

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hrtoro
Henens 17 15
Bup 3anstuii VI | PIL | VIT | PIT | VIT PIIJT

Jlekiuun 17 (17 (15 |15 |32 |32
JlaGoparopHbie 34 (34 (30 |30 |64 (64
Hroro ayn. 51 |51 (45 [45 (96 (96
KonrakTtHas padora |51 |51 |45 [45 |96 (96
Cam. pabora 66 (66 |72 |72 |[138]138
UYacel Ha koHTpOsIs |27 |27 (27 |27 |54 |54
Hroro 144 (144 (144 | 144 | 288 | 288




IIporpammy coctaBui(1):

Karnouoam buonocuueckux nayx, ooyenm, Ilemyxoea Jlroomura Braoumupoena, 6e3 yu. cmen., cmapuiuii
npenooagamens, Cmenanosa Enena Hukonaesna

Pabouast nporpamMma QHUCIUIUIAHEL

AnatoMus 1 Mop¢doJIorusi pacTeHUit

pa3paborana B coorBercTBuU ¢ PI'OC BO:!

®denepanbHbIN TOCYIapPCTBEHHBIH 00pa30BaTEIbHBIA CTAHAAPT BHICIIETO 00pa30BaHUs 10 HANPaBJICHUIO moaAroToBku 35.03.01
Jlecnoe neno (ypoBeHb OakanaBpuara) (nprka3z MunoOpHayku Poccun ot 26.07.2017r. Ne706)



1. EJIX U 3BAJTIAYU U CHUTTJIAHDbI

1.1 | Henpr00CBOCHUAAUCIMITTINHBIABIACTCIN3Yy YeHUETEOPETHYECKUX3HAHUHPA3HOO0Pa3HspaCTUTEIbHBIXOPTaHN3MOB,
METOJIOB HCCIICIOBAHUS, OIIMCAHUS UX AHATOMUYECKUX U MOP(OIOrHIECKIUXOCOOSHHOCTEH.

3ampaum :

1. BrisicHeHuEe 0COOEHHOCTEH pacTUTEILHONKIICTKH;

2. W3ydeHne MUTONIOTHYECKUX 0COOSHHOCTEH TKaHEeH PACTUTEIHHOTO OPTaHU3Ma B CBS3H C BBITOTHACMBIMA(DYHKIUSIMU;

3. BrIsCHEHHE 3aKOHOMEPHOCTEH pa3MeIlIeHUs TKaHEeH B Pa3IMYHBIX OpraHaxX pacTeHU, pa3HOOoOpa3ue BaKHEUIIINX CTPYKTYD;

4. Vzy4yeHne aHATOMUHU U MOP(OJIOTHUH BETETATUBHBIX OPTaHOB PACTEHUSI B CBSI3U C BBIIOIHAEMBIMU (PYHKIUSMHU, BOSHUKHOBEHHE
UX B MIPOLIECCE IBOIIOLHH U YBOJIIOLNOHHBIE TPe0oOpa3oBaHMUs;

5. N3yueHnne anaToMuu U MOp(OJIOrUY reHEPATUBHBIX OPTraHOB PACTEHHS B CBSA3H C BBINOIHAEMBIMU (DYHKIHUSIMU, BOSHUKHOBEHHE
UX B IIPOLIECCE IBOJIIOIUHU U HBOJIFOIIMOHHBIE ITpe0Opa3OBaHMUs;

6. BrlsicHEeHME BIMAHUS YKOJIOTHYECKUX YCIOBUH Ha (OPMHUPOBAHHUE OTACIIBHBIX OPIaHOB M CHCTEM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxin (pa3nen) OIT: B1.O0

2.1 | TpeGoBaHus K NpeABapUTeJILHOI NOAr0TOBKe 00y4Yalolmerocs:

2.1.1 | Aucuumnunaa npoBoautcs Ha 1 kypce o0y4denust (1 - 2 cemectpsl). [IpenBapurenbHas HOATOTOBKA JOKHA
COOTBETCTBOBATH 0a30BOMY IIKOJFHOMY YPOBHIO 3HaHHUI 00 aHaToMHUH U Mop(dosiorun pacteHnii. Bo Bropom
ceMecTpe MOTYT OBITh UCIIOJIb30BAaHbl 3HAHMS, MOJyYCHHbBIE IPUOCBOCHUH NUCIUILUIMHBI [TouBOBEACHIE

2.2 | IncuunmanHbI(MOYJIM)UIPAKTHKU,AJISIKOTOPbIX0CBOEHH €IAHHOM I C UM IINHBI(MO/TYJIs1) HE00 X0 TUMOKAK
npeauiecTByomee:

2.2.1 | IlouBoBeaeHUE

2.2.2 | HayuHo-uccienoBarensckas paboTa (1MogydeHrne NEpBUYHBIX HABBIKOB HAy4YHO-UCCIIEI0BATEIbCKOW pabOThI)

2.2.3 | IpakTuka o 60TaHUKE

2.2.4| YyeOHast mpaKkTHKa

2.2.5| JlecoBenenune

2.2.6 | OCHOBBI HAYYHO-HCCIICIOBATEIbCKON AESATEIHHOCTH

2.2.7 | Cucremartnka pacTeHHi

2.2.8 [ IIpakTuka 1Mo 1€coBeCHUIO

2.2.9 | dlennponorus

2.2.10 | ®usnonorus pacTeHUi

2.2.11 | Oxoxorust ¥ NPUPOAOIIOIb30BAHNE

2.2.12 | HayuyHo-uccnenoBatenbckas pabora

2.2.13 | [IpousBoacTBEHHAS TPAKTHKA

2.2.14 | llpennuruioMHast MpakTUKa

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 1O JUCIUIIJIMHE, COOTHECEHHBIE C
NJIAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUS OBPA30BATEJLHOUITPOTPAMMBI

OIIK-1.3: Ucnosb3yeT 6a30Bble 3HAHUS 0OTAHUKH, 300J10THH, MUKPOOHOJIOTMH, IKOJIOTHHHI
NOYBOBE/ICHUSA B PO eCCHOHAIBHOM e TeJIbHOCTH

4. CTPYKTYPA U COAEP)KAHME JUCHUIIJIMHBI (MOAY JISA)

Koa HaumeHoBaHHe pa3esioB U TeM Bup 3a- | Cemectp | YacoB | McTtounuku | Ilpumeuanue
3aHATHSA HATHSA / Kype
Paznen 1. PacTutenbHas KieTka
1.1 PACTUTEJIbHA KJIETKA. Jlex 1 4 D24 D6

Oco0OeHHOCTH PACTUTENBHON KJIETKU. YCTPOWCTBO
MHUKpPOCKOIIA M  HIpaBujia paboOTBl C  HUM,
IPUTOTOBJICHHE MUKpOTIPENapaToB. O6ume
0COOEHHOCTH pacTUTENbHOHN KieTku. LluTommasma,
MeMOpaHa  nuromnasMbel.  Sapo.  OpraHounsl
HUTOIIa3Mbl. Baky oy, KII€ TOUHBIACOK, BKIIIOUECHHUS,
BellecTBa 3anaca. O0004YKa paCTUTENBHON KIIETKU.
Ilops, nepdopanun. Kinerounsie CBSI3H,
MEXKKJIETHUKHU. THUIIBI POCTAKIIETOK.
ToTUNaTEHTHOCTD.




1.2

PACTUTEJIBHAS KJIETKA.

Oco0eHHOCTU PACTUTENBHON KIETKU. YCTPOUCTBO
MHKPOCKOIIa Y  TMpaBuja pabOTel €  HUM,
MIPUTOTOBJICHUE MUKpPOIIpENapaToB. O6uue
OCOOEHHOCTH pacTUTENbHOM KieTku. lluromnaszma,
MeMOpaHa  muTOomasmel.  Sapo.  OpraHouasl
UTOIIIa3MbL. Baky oy, K€ TOUHBIHCOK, BKITIOUCHHSI,
BelecTBa 3amnaca. O00J0YKa PaCTUTEIBHON KIIETKH.
IMopsr, nepdopanuu. Knerounsie CB3H,
MEXKJIETHUKH. THIIBI POCTAKIIETOK.
ToTunaTeHTHOCTD.

JIa6

24 56

1.3

PACTUTEJIBHAS KJIETKA.

Oco0eHHOCTU PACTUTENBHOM KIETKU. YCTPOUCTBO
MUKpPOCKOIIa M  IpaBujla pabOTBl C  HUM,
IPUTOTOBJICHUE MUKpPOIIpEnapaToB. O6uue
OCOOCHHOCTH PacTUTENbHOW KieTKd. [luTornasma,
MeMOpaHa  muTOomIasmbl.  Sapo.  OpraHouasl
UTOIIIa3Mbl. Baky 0y, K€ TOUHBICOK, BKITIOUSHH S,
BellecTBa 3anaca. O00JI04Ka PaCTUTENBHON KIIETKU.
IMopsr, nepdopanuu. Knerounsie CB3H,
MEXKJIETHUKU. THUIBI pOCTaKIIETOK.
ToTUIIATEHTHOCTb.

Cp

18

24 56

Paznen 2. Tkanu pacrenuii

2.1

TKAHU PACTEHHUMU.

Tkanu. BoO3HMKHOBEHHE TKaHH B  JBOJIOLHH,
npuHIU Kiaccuukanuu O6pa3oBaTeIbHbIE TKAHU.
MHoroo6pasue TOCTOSHHBIX TKaHel. [lOKpOBHBIC
TKaHU. MexaHudeckue TKaHu. [IpsauiabHbIe pacTeHHS.
IIpoBomsimue Tkanu. Kcunema, ee mnpoBoasiue
snemeHThl. DiodMa, ee MNpoBOAAIMIHNE DSIEMEHTHI.
IIpoBomsimue mydkw.

Jlex

91 96

2.2

TKAHU PACTEHUU.

Tkanu. Bo3HUKHOBEHHE TKaHM B  3BOJIOILUY,
npuHIAN K1accupukannu O6pa3oBaTeIbHBIC TKAHH.
MHoroob6pasue TTOCTOSTHHBIX TKaHEeH.
IlokpoBHBIE TKaHM. MeXaHUYECKHE TKaHHU.
IIpsanunbuble pactreHusd. IlpoBopsiiue TKaHU.
Kcunema, ee nposoasimue snementsl. dnosma,

ee npoBojdliue daeMeHThl. IIpoBoasmiue
ITyYKH.

JIa6

10

01 54 56

2.3

TKAHU PACTEHUU.

Tkann. BO3HUKHOBEHHME TKAaHU B  DBOJIIOLIMU,
OpUHIA K1accudukannu O6pa3oBaTeIbHBIC TKAHH.
Msoroob6pasue IIOCTOSIHHBIX TKaHeH.
IToxpoBHble TKaHM. MeXaHUYECKHE TKaHH.
IIpsiauneuble pacteHus. IlpoBoxsinue TKaHH.
Kcunema, ee nposonsiue snemeHTsl. PosMa,

ee npoBojdliue daeMeHThl. IIpoBoasmiue
ITy4KH.

Cp

18

01 54 256

Pa3znen 3. AHaTOMH4YeCKHE 0COOEHHOCTH OCEBBIX
OpPraHoB pacTeHuii

3.1

AHATOMUMYECKHME OCOBEHHOCTH OCEBBIX
OPI'AHOB PACTEHMUIA.

Crebenb. Pa3BuTue aHAaTOMMUYECKOH CTPYKTYpBHI.
AHaToOMHYecKoe CTpoeHHe CTeOsell TpaBSHUCTHIX
pacTeHuit. AHaTOMHYECKOE CTpOEHHUE
MHOT'0JIETHUX CTeO1el IpeBECHBIX PACTECHUM.
Kopens, ero ocHoBHbIe pyHKIMU. MepucTreMa KOpPHSL.
30HBI KOpHS, HX 3HAUCHHE M CTPYKTYpHBIE
ocobenHocTH. POpMUpPOBaHHE NEPBUYHOH CTPYKTYPHI
KopHs. OCOOGEHHOCTH aHATOMHYECKOTO CTPOEHHS
KOpHEH OJIHOJIOJIbHBIX U IBYAOJIbHBIX PACTEHUM.
3anoxeHne kaMOus M (POPMHUPOBAHNE BTOPHUYHOU
CTPYKTYpEl ~ KOpHS. MHoroneTHue  KOpPHH
JIPEBECHBIX PACTCHUM.

CXOICTBO M pPa3iIuyusl B  aHATOMHYECKOM
CTPOCHHUH KOPHS U CTeOIs.

Jlex




32

AHATOMMYECKHE OCOBEHHOCTHU OCEBBIX
OPI'AHOB PACTEHUIA.

Crebenb. Pa3BuTHe aHaTOMHYECKOM CTPYKTYPBHI.
AHaTtoMHuecKoe CTpoeHHe crelreil TpaBsIHUCTBIX
pacTeHui. AmnaTomMuyeckoe CTpOoeHHe
MHOTOJIETHUX cTeOJIel IPEBECHBIX PACTCHUH.
Kopens, ero ocHoBHBIC QyHKIIMH. MepucTeMa KOpHS.
30HBI KOpHSA, HX 3HAaYeHUE U CTPYKTYpHBIC
ocobeHnoctn. POpMUpOBaHHE MEPBUYHOU CTPYKTYpPbI
KOpHSl. OCOOCHHOCTH aHAaTOMHYECKOTO CTPOEHHUS
KOpHEH OTHOJIOIBHBIX U ABYIOJBHBIX PACTCHUN.
3aoxeHue KaMOus U (HOPMUPOBAHHE BTOPUUHOM
CTPYKTYpHl ~ KOpHSL. MHoroneTHHe KOPHH
JIPEBECHBIX pacTeHUH.

CXxoACcTBO W pa3nuuusg B aHATOMHYECKOM
CTPOCHHMH KOPHA U cTeOIs.

JIab

14

24 26

33

AHATOMUYECKHWE OCOBEHHOCTU OCEBBIX
OPI'AHOB PACTEHMIL

Crebenb. Pa3BuTHe aHATOMHYECKOW CTPYKTYPHI.
AHaTOMHYECKOE CTPOCHHE CTeOJIei TPaBSIHUCTBIX
pacteHuii. AHATOMHUYECKOECTPOCHUEMHOT OJIETHUX
cTebieil JpeBeCHBIXPACTEHUH.

Kopens, ero ocHoBHbIe (DyHKIIMH. MeprucTema KOpHs.
30HBI KOpHSA, WX 3HAaYEeHUE U CTPYKTYpHBIC
ocobenHoctn. DOPMUPOBAHUE MEPBHYHOU CTPYKTYpPBI
KopHA. OCOOEHHOCTH aHAaTOMHUYECKOTO0 CTPOSHUS
KOpHEH OTHOJIOIBHBIX U ABYIOJBHBIX PACTECHUN.
3anokeHue kamMOus U (GOpMHUpPOBaHUE BTOPUYHON
CTPYKTYPBIKOPHS. MHOT'0JIETHUEKOPHUIPEBECHBIX
pacTeHui.
CXO0IICTBOMPA3THINIBAHATOMIYECKOMCTPOCHHUN
KOpHS UCTeOIIsI.

Cp

22

0133,54
2536

Pasnen 4. AHaTOMUS JIHCTA

4.1

AHATOMUA JIUCTA.

Jlucr. 3amokeHme W pa3BUTHE  JUCTOBBIX
3agaTkoB. PocT mmcTREB.  AHATOMHUYECKOE
CTPOCHHE JTUCTHEB.

Jlex

04 95 256

4.2

AHATOMUS JIUCTA.

Jluct. 3amoxeHne W pa3sBUTHE  JIMCTOBBIX
3adyaTtkoB. PocTt  nmcTheB.  AHaTOMHYECKOE
CTPOECHHUE JINCTHEB.

JIa6

D4 35 26

43

AHATOMUA JIUCTA.

Jluct. 3amokeHuMe W pa3sBUTHE  JIMCTOBBIX
3ayaTkoB. Poct  nmcTheB.  AHaTOMHMYECKOE
CTPOEHHE JIUCTHEB.

Cp

D4 35 26

Pa3nen 5. AnaTomuueckue 0cO0€HHOCTH PacTeHH
Pa3HBIX 3KOJIOTHYECKUX IPyINn

5.1

AHaTOMHYECKHUE 0co0eHHOCTH paCTeHI/Iﬁ
PA3HBIX 3KOJOTNYCCKUX I'PYIIIL.

Jlex

94 95 26

5.2

AnatoMuueckue 0COOEHHOCTH pacreHui
Pa3HBIX YKOTOTHYECKHUX TPYTIL.

Cp

013354
25 36

Paszpnen 6. lloaroroBka k 3k3aMeHy

6.1

AHATOMUS PACTEHUI

DK3aMeH

27

013354 35
26

Pa3zpnen 7. Beenenne B Mop¢010ruio pacTeHuii

7.1

BBEJAEHUE B MOP®OJIOT'MIO PACTEHUUN.
Ilpenmer, 3agaun W MeTOABl  MOPGOJIOTHU
pacTteHuil.  3Ha4YeHHE  HAyKH,  BO3MOXKHOCTb
yIpaBJieHUs dbopmoobpazoBaHUEM.
BosuukHOBeHHE (HOPMBI Tela pACTEHISI B IPoIiecce
IBOJIIOLHH

Jlex

7.2

BBEJAEHUE B MOP®OJIOI'IO PACTEHUMN.
Ilpenmer, 3amaun u  Metonsl  Mopdororuu
pacTeHuil.  3Haue€HHWE  HAYKH,  BO3MOXXHOCTb
yIpaBiIeHUS dhopmoobpa3oBaHHEM.
BosnukHOBeHME GHOpPMBI TeIa pacTEHUS B IPOIEcce
SBOJIIOLIUH

Cp

24 26

Pasznen 8. Cemn




8.1

CEMJI.

Cemsa. GopmupoBaHre u CTPOCHHE CEMEHH, YacTU
CeMSH, TUIIBI CEMSH OTHOAOIBHBIX U JIBYIOJBHBIX.
IIpopacranuecemsin. Knaccuduxanusmnokos. Tursl
MpOpacTaHusi, CTPOCHUETIPOPOCTKOB.

Jlex

015233

8.2

CEMJI.

Cems. ®opMupoBaHuEe U CTPOCHHUE CEMEHH, YacTH
CEMsIH, TUIIBI CEMSIH OJTHOJOJIbHBIX U ABYAOJIbHBIX.
[Ipopacranuecemsin. Kinaccudukanusnokos. TUnst
MIpOpacTaHus, CTPOCHUETPOPOCTKOB.

JIa6

01 92 33

8.3

CEMJI.

Cems. ®opMupoBaHue U CTPOCHHUE CEMEHH, YacTH
CeMSH, THIIBI CEMSH OTHOIOIBHBIX U JABYIOJBHBIX.
IMpopacranuecemsin. Kinaccudukarusnokos. TUIb
MpOpacTaHusi, CTPOCHUEIIPOPOCTKOB.

Cp

12

013233

Pa3nen 9. KopeHb 1 KOpHEBbIe CHCTEMbI

9.1

KOPEHb 1 KOPHEBBIE CUCTEMBI.
Kopens. KopHeBbie cucTembl, MeTaMOp(03bI KOPHS.

Jlex

9.2

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopens. Kopnesbie cucrembl, MeTaMopg03bl KOPHS.

JIab

02 33 26

9.3

KOPEHb 1 KOPHEBLIE CUCTEMBEI.
Kopens. KopaeBbie cuctembl, MeTamop(dho3bl KOPHS.

Cp

12

32 93 D6

Pasngen 10. IToGer. Cucrema nmodoeron

10.1

ITOBET'. CUCTEMA ITIOBET'OB.
TTonstue o mobere. Kinaccudukanus moderos. Turbl
HapacTaHUs U BETBJICHUS, MeTaMop( 036l TOOETOB.

Jlex

10.2

INOBET'. CUCTEMA ITOBET'OB.

ITonstue o nobere. Knaccudukanus noderos. Tumnsl
HapacTaHUsl U BETBJIEHUS, MeTaMop(}o3bl MoOEros.
OmnpeneneHue  IepeBhEB W KyCTapHHKOB B
0E3JIMCTHOM COCTOSTHUH.

JIa6

31 9394 B35
26

10.3

TIOBET'. CUCTEMA IIOBEI'OB.

TTonstue o mobere. Kinaccudukanus moderos. Turbl
HapacTaHUs W BETBJICHHS, MeTamMop(o3bl MOOETroB.
OmnpezienieHne  JIepEeBbEB W KYCTApHHUKOB B
0E3JIMCTHOM COCTOSIHHUU.

Cp

12

013354 55
26

Pasznen 11. JIuct

JIUCT.
JInct. Mopdomnornueckoe pazHooOpasme.
JIucropacnonoxenue.

Jlex

Jluct. Mopdomnormdeckoe pazHoodpasue.
JIucropacnonoxenue.

JIa6

013233 54
35 D06

JIuct. Mopdonoruyeckoe pazHoodpasue.
Jlucropacnonoxenue.

Cp

012233 24
25 326

Paszpnen 12. ’Kusnennnie ¢opMbl pacTeHH i

12.1

XM3HEHHBIE ®OPMbI PACTEHUN.
Ilonsatue o >xu3HeHHO# (opme. Kiaccubpukanus
no PayHkuepy u sxonoro-mMopdonormueckasl.

Jlex

12.2

XM3HEHHBIE ®OPMbI PACTEHUN.
TlonsaTue o >xu3HeHHOUW (opme. Kiaccuduxarms
o Paynkuepy u skonoro-mopdgoioruueckas.

JIa6

013233 55
26

12.3

JKM3HEHHBIE ®OPMBbBI PACTEHHU.
ITonsatue o >xu3zHeHHOM Qopme. Knaccuduxamms
no PayHkuepy u sxomoro-mop@onorndeckas.

Cp

12

91 22 93 B35
26

Pa3znenl3.'eHepaTHBHbIEOPTaHbIIBETKOBBIX
pacreHuii

13.1

TEHEPATHBHBIE OPT'AHBI IBETKOBBIX
PACTEHU.

I'eHepaTHUBHBIC OPTaHbl BETKOBOTO PACTCHHUSL:
LBETOK, 1moa. x pasHooOpasue.

Jlex

012232336

13.2

TEHEPATHBHBIE OPT'AHBI IBETKOBBIX
PACTEHUI.

I'eHepaTHUBHBIC OPTaHbI IBETKOBOTO PACTCHHSL:
LBETOK, 1moa. x pasHooOpasue.

JIa6

01223336




13.3 T'EHEPATHUBHBIE OPT'AHBI LIBETKOBBIX Cp 2 12
PACTEHUI. D1D2223 D6
I'eHepaTHBHBIC OPTaHbI IBETKOBOTO PACTCHHUSL:
LBETOK, 1moa. x pasHooOpasue.

Pa3zpnen 14. [ToaroroBka K 3K3aMeHy

14.1 MOP®OJIOI'MA PACTEHHUM Ok3aMeH 2 27 0122032354
95 D6

5. OEHOYHBIE MATEPHUAJIBI VIS MTPOBEAEHUSA TEKYINEU U TPOMEXYTOYHOU ATTECTALIUM

5.1. OneHouyHble MaTepHaJIbl AJI NPOBeJeHUA TeKyllel aTTecTaluu

HpI/IMepLI OHCHOYHBIX MaTCpHAJIOB AJI IPOBECACHUS TeKyIlIeﬁ aTTeCTalluu IMMPUBCJACHLI B IIPUIIOKCHUHA 1.

5.2. OuneHouyHble MAaTepHAJIbI VIS IPOBEJeHHS IPOMEKYTOUHOI aTTecTAlHMI

HpI/IMepLI OHCHOYHBIX MaTCpHAJIOB AJIs IPOBECACHUS l'[pOMe)KyTO'iHOfI aTTeCTallu NPUBCACHBI B IIPHUIIOXKCHUU 1.

6. YHEBHO-METOJUYECKOE I THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI (MOAYJIS)

6.1. Pexomenayemas qureparypa

udp ABTODHI, 3ariaBue W3nparenscTBO, TOM, CCHUTKA
COCTaBHTENIN
J1.1 Bukropos B.I1. Mopdororus pactenuii: YaeoHoe M.:MIIT'Y, 2015. — 96 c. [9JIEKTPOHHBII PECYPC]
nocooue Pexxum noctyma:
http://znanium.com/catalog/product/754628
J.1.2 Bukropos B.I1., Amnaromus pactenuit. YacTs 2. M.: MIIT'Y, 2017. — 160 ¢. [9JIEKTPOHHBII PECYPC]
T'omun B.H., BereraTuBHbIie opranbl: yuyeOHOE Pexxum noctyna:
Kypanosa H.I'. nocobue https://znanium.com/catalog/product/1316646
J.1.3 I'ynenxoBa M.A., Anatomus pactenuil. Yacts 1. M.:MIIT'Y, 2015. — 120 c. [JIEKTPOHHbBIN PECYPC]
Bukropos B.I1. Knerka. Tkanu: Yuye6Hoe mocooue Pexum JIOCTYyTIA:
http://znanium.com/catalog/product/754429
J1.2.1 Buxropos B.IL., Meronudeckne peKOMEHIAINH 110 M.: MoOCKOBCKHI TEHarOTHYECKUA TOCYAapCTBEHHBIN
l'ogun B.H., BBITTOJTHEHUIO JIAOOPATOPHBIX paboT yauBepcuter, 2015. — 92 c. [DnexkrpoHHBIH pecypc]
Kypanosa H.I'. 1o 6oranuke. Yacts 1. Pexxum nocryna: http://www.iprbookshop.ru/70005.htm
J.2.2 Beierypos C.X., ITpaxTuky™m 1o 6otaHuke: y4eo. HoBocu6.: 3omoroit  komoc, 2015. — 180 .
[Tanpunkosa E.B. rocobue [DJIEKTPOHHBII PECVYPC] Pexum JIOCTyTIA:
http://znanium.com/catalog/product/614900
J1.23 OBept P.OD. Anaromus pacteHuii O3ay. | M.: Jlabopatopus 3Hanui, 2015. — 603 c. [DnekTpoHHBIN
MepucteMbl, KIETKH W TKaHd | pecypc] Pexxum JOCTYyTIa:
pacrenmii: crpoeHue, ¢GyHKkuuuM U | https://e.lanbook.com/book/70790
pasBuTHE: MOHOTpadus
J1.2.4 Smckux ULE., Amnaromus u MopdoJtorHst Kpacuosipck:CDY, 2016. — 90 c¢. [DJEKTPOHHbIN
Oununmosa W.I1. pacrenwii: JlabopaTopHBIii PECVYPC] Pexum JIOCTYTIA:
NPaKTUKYM https://znanium.com/catalog/product/967114

6.2. [lepeyens pecypcoB HH(PpOPMANMOHHO-TeJJeKOMMYHUKAIIMOHHO ceTH ""UHTepHeT"

31 TeopeTHUECKHil U HAyYIHO-IIPAKTUIECKHUI 3JICKTPOHHBIN KypHAIT « COBPEMEHHOE CaJI0BOJCTBO»:
http://journal- vniispk.ru/#

22 Hayuno-npaktudeckuii xypHan «Osouu Poccun» : https://www.vegetables.su/jour/about

33 TeMaTuueckuii ceTeBoi 3eKTpoHHBIA HayuHbld xypHan OI'BHY«Cesepo-Kaskasckuii denepaibHblii Hay4IHBIH
LIEHTp CaJOBOJCTBA, BHMHOTpajapcTa, BuHojenus» «llnogoBomctBo u  BuHOrpamapctso IOra Poccum»:
http://journalkubansad.ru/archive/59/

24 XKypnai o61eii 6uosiorun: https://elementy.ru/genbio/botany

95 Tpyast uacTUTyTa OMOIOrNM BHYTpeHHUX Bog uM. W.JI. [Tananuna Poccuiickoii akanemun Hayk: https://www.ibiw.ru/

26 Boranmdeckwuii sxypHai: http://arch.botjournal.ru/?t=issues

6.3.1 Ilepeyens NPOrpaMMHOro odecneyeHust

6.3.1.1 | Microsoft Windows 10 Enterprise

6.3.1.2 | Microsoft Office mpodeccuonanpuslit mitoc 2013

6.3.1.3 | Kaspersky Endpoint Security 10 mis Windows

6.3.1.4| Adobe Reader XI (11.0.13) - Russian

6.3.1.5 | Google Chrome

6.3.1.6| WinDjView

6.3.1.7| Foxit Reader

6.3.1.8 | Muorodynkuuonansusiii pegakrop ONLYOFFICE

6.3.2 CoBpemenHble npodeccHoHaNbHBIEC 0a3bl TAHHBIX M HH()OPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

6.3.2.1 | IBC «ZNANIUM.COM»



http://znanium.com/catalog/product/754628
https://znanium.com/catalog/product/1316646
http://znanium.com/catalog/product/754429
http://www.iprbookshop.ru/70005.htm
https://e.lanbook.com/book/70790
https://znanium.com/catalog/product/967114
https://www.vegetables.su/jour/about
http://journalkubansad.ru/archive/59/
https://elementy.ru/genbio/botany
https://www.ibiw.ru/
http://arch.botjournal.ru/?t=issues

6.3.2.2|95BC «}OPAUT»

6.3.2.3 | OBC «YHuBepcuTeTcKas OnOIMoTeKa OHIIAHH»

6.3.2.4| OBC IPRbooks

6.3.2.5| 9OBC «Jlaup»

6.3.2.6| ObC BOOK.ru

6.3.2.7|ObC TBI'Y

6.3.2.8 | Hayunas snextponnas oubnuoreka eLIBRARY.RU (noamnucka Ha KypHAJIbI)

6.4 O0Opa3zoBaTebHbIe TEXHOJOTUH

6.4.1 | TexHonoruu pa3BUTHUS KPUTHIECKOTO MBITIIICHUS

6.4.2 | AKTUBHOE CITyIIaHUE

6.4.3 | UadpopManinOHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHUS

6.4.4 | 'pynmoBbIie TEXHOJIOTHUA

6.4.5 [ TIpobiiemHoe 00y4eHHE

6.4.6 | UccnenoBaTenbcKue METOBI B 00YUEHUH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHHUE JUCHUIIJINHBI (MOY JIS1)
Aynuropust OobopynoBanue
5-316 MYJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOellb
5-312 MYJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOellb
5-318 MYJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOellb
5-320 MHKPOCKOIIBI, CBETHIBHUKH HACTONBHBIE, CTALIMOHAPHBIA MYJIbTUMEIUAHBIN KOMILIEKC, IEPEHOCHON HOYTOYK,
yueOHast mebenb

8. METOAUYECKHUE MATEPHUAJIBI JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITJINHBI

METOJJUYECKHUE VYKA3AHUS 1o mnOArOTOBKE W BBINOJHCHUIO Ja0OpaTOPHBIX pPabOT, MO MOATOTOBKE K BBINOJHCHUIO
CaMOCTOSITENIbHOW pabOTHI, JJIsI MOATOTOBKH K 9K3aMeHy M TPeOOBaHHSI K PEHTHHT -KOHTPOJIIO IPEACTaBICHBI B IPHIIOKEHUH 2.




MNPUJIOXKEHHUE 1

Jlnist TeKyIero KOHTPOJIS MPeIyCMOTPEHO MPOBEICHHE KOHTPOJIBHBIX paloT, 3a0IHEHHE Ta0IuI, BBIINOJIHEHHE PUCYHKOB B anbOoMe,
BBITIOJIHEHNE 3aJaHUH Ha JJaOOPATOPHBIX 3aHATHSX U JIp.

TeMBl 1 TOATOTOBKH KOHTPOJIBHBIX PAadoT:

PacTurennbHast KjieTKka

1. KamOwuit: nuTongorndeckre 0coOOEHHOCTH, XapaKTep NesATeIbHOCTH, 3HAUCHHUE.

2. MeMOpaHBI IUTOILIA3MBI: HX CTPOCHHE U CBOICTBA.

3. DupomazMaTHUecKas CeTh: CTPOSHHE, IPOUCXOXKACHHE, 3HaueHHe. CTpoeHue, MPOUCXOXKIEHUE, 3HAUEHUE MUTOXOHIPUIA,
anmapara [ oJIbIKH, TH30COM, pUOOCOM.

4. TInactuppl, TUMBI IUIACTU: CTPOCHUE, IPOUCXOXKICHHUE, B3auMoInpeBpaileHue. Jleiikomnactel. XpoMOIUIacThl. XJIOPOILIACTHI.

5. Bakyonu: mpoucxoxeHue, 3HaueHue, I3MEHEHUE B OHTOTeHe3¢e KIeTKU. KeTouHbI COK, ero cocTas, 3HaUeHHe
OTJENBHBIX KOMIIOHEHTOB.

6. Xumuueckuil cocTaB KJICTOUYHOU 000JI0UYKH. 3HAUCHUE KIICTOYHOMN 00010uku. DopMUpOBaHUE KIETOYHON 000IOUKH, ¢¢
ctpykTypa. [lopsl u npedoparuu, UX TUTIBI, 3HAYCHHE.

7. Onrorenes KIeTKU. TOTUMOTEHTHOCTH KIE€TOK. Tumbl pocta kieTok. [InazmMoaecMbl. MeXKIETHUKHY U UX TUIbL. CUMILIACT,
aroriacT.

8. Taepapic BKIIOUCHHS MUHEPAIBLHBIX BEIICCTB, OPMBI X OTJIOKCHHS B KJIeTKe. BelecTa 3amaca, MECTO UX JIOKaTH3aIMU
B KJIeTKe. AJIeHipOHOBBIE M KpaXMalbHbIE 3¢pHA, UX TUIIBL.

PactutenbHble TKAHU

1. Bo3HuMKHOBeHHWE TKaHeW B 3BOMIONMH pacTeHnil. OOpaszoBarenbHbIC TKaHM, WX Kilaccupukanms. Lluromormdaeckne
ocoberHocTH. CTpoeHHE BEpXYIICUHBIX MEpHUCTeM mobera u kKopHA. [loHsTHe 0 rHcTOoreHax. PasHooOpasue cTpoeHHs
areKkcoB

2. OnuaepMa: MPOUCXOXKACHUE, 3HadeHue. L{uTonornyeckne 0COOEHHOCTH OCHOBHBIX KJIETOK 3MHUIECPMBI. DNHepMallbHbIE
obpazoBanust. CTpoeHne u padboTa ycTeuil. Pa3HooOpasue yCTBUYHOTO anmapara.

3. Ilepunepma, 0cOOCHHOCTH €€ CI0eB. 3anokeHne (eJutoreHa u ero aesTenapHocTh. YeueBnuku. [lommaepma, demnongnas
TKaHb, spycHast IpoOKa.

4. Kopka (putugom). O6pa3zoBaHue, TUIBI KOPKH, COCTaB, CTPYKTYpa MPOBETPUBaHMs, 3HaYeHUE. BUIIBI KOPKH.

5. KomneHxuMa: OUTOIIOTHYECKHE OCOOEHHOCTH, IPONUCXOKICHHUE, CBOWCTBA, TONOrpadIecKoe MOI0KCHNE, 3HAUCHHE.

6. CkiepeHXuMMa: LUTOJOTMYECKHE OCOOEHHOCTH, Kiaccuukaius, cBoiicTBa, 3HaueHue. CKIepeHbl: IIMTOJIOTHYECKHE
0COOEHHOCTH, MPOUCXOXKICHUE, TONOTpaduuecKoe MoJoKeHue, 3Ha4YeHHE.

7. Hcnonp3oBaHHE MEXaHUYECKHUX BOJIOKOH 4esoBeKoM. IIpsiunbHble pacTeHus.

8. Kcuiema: aneMeHTbl, ee COCTAaBISIIOIIIE; UX [IUTOJIOTMYECKHE OCOOCHHOCTH, IPOUCXOXKICHHE, 3HaUeHHE, (DOPMHUPOBaHKE
B OHTOTEHE3E.

9. ®nosma: 3JIEMEHTBI, €€ COCTABIISIOIINE; UX IIUTOJIOTHYECKHE OCOOCHHOCTH, ITPOUCXOKACHHUE, 3HaYeHUe, POPMUPOBaHHE
B OHTOTEHE3E.

10. DBorOIHS IPOBOIAIINX TKAaHEH.

11. CpaBHUTENTBHAS XapaKTEPUCTHKA POBOSIINX TKAaHEH. 3HaUECHHE.

12. BeienuTenbHbIe TKAHH, UX XapaKTePUCTHKA.

13. CpaBHUTENIbHAS XapaKTEPUCTUKA MEXaHUUECKUX TKAaHEH.

14. Ucnonp30BaHUE MEXaHUYECKUX TKaHEN yenoBekoM. [IpsaunbHble pacTeHusl.

AHaToMHYecKHe 0CODEHHOCTH OPraHOB PacTeHHs

Crpoenne cTe0Is TpaBIHUCTHIX IBYIOJBHBIX pacTeHwid. Pa3zHo0oOpas3ue cTpyKTyphl. Bo3pacTHbIe H3MEHEHHUS.
Crpoenne cTedIrst OJHOMONBHEIX pacTeHui. PazHooOpasue cTpyKTypEHI.

[lepBu4yHOE W BTOPHUYHOE YTOJIICHUE JUAMETpa CTeOIIs1, €r0 3HAYCHUE [T PA3TNIHBIX PACTCHH.

Tunel HEHTPaTBLHOTO UUIMH]IPA, SBOIIOIMS CTEH.

PazHOOOpasue cTpyKTypsI CTEOIIS APEBECHBIX PACTCHUH.

Kopens, popMupoBaHue CTpYKTypBI KOPHS, IIEPBHYHOE CTPOCHUE.

dopmupoBaHUE BTOPUYHON CTPYKTYPHI KOpHSL. OCOOCHHOCTH BTOPUYHOTO CTPOCHHUSI.

AHATOMHYECKOE CTPOCHHE KOPHEIUIOA0B. 3HAYCHNE KOPHETUIOIOB I PACTCHUH, NCIIOJIB30BAHNE HX YEIOBEKOM.
JIucr, ero 3Hauenne. CTpyKTypa THITUYHOTO 3€ICHOTO JHcTa. PasHOOOpas3ne CTpyKTypHI.

WP W=

AHaToMHYecKHe 0CO0eHHOCTH PACTEHHUI PA3HBIX IKOJTOTHYECKHX TPy

1.  BumsHue cpempl HA aHATOMHYIECKOE CTPOEHHE JIUCTHEB. JINCT XBOHHBIX. 3aKOH 3aJIEHCKOTO.
2. AmnatoMuyeckue 0COOCHHOCTH PACTCHHN CyXHUX MeCT 0OuTaHUsA(KCEPO(DUTOB).

3.  AHaromMmuecKHe 0COOEHHOCTH PacTeHUH-THIPOGHUTOB.

Cems

1 Cems. CTpoeHHe CeMEHH ABYAONBHBIX W OJHOIOIBHBIX pacTeHUH. YacTH CEMEeHH, UX CTPOSHHE U (PYHKIHH.

2. Mopdonorunueckue TUIIB CeMsH. [IpuMepsl. DBOIIONMS CEMEHN.

3. IIpopacranne cemMeHH. YCIOBHSA, HEOOXOIUMEBIE I IPOPACTAHUS.

4.  Tumbl ceMsH IO CKOPOCTH NPOpAacTaHus U COXpaHeHns1 BcxoxkecT. [locnenoBarenbHOCTh IPOPACTaHUsl CEMEHH.
5. Twumsl npopactanus. [Ipumepsl. CTpoeHHE MPOPOCTKOB.



Kopem, 1 KOPpHEBbIC CUCTEMbI

1.

N W

OBOJIIOIIMOHHOE ~ pa3BUTHE (QOpMBI  Tena pacrteHuil. (OCHOBHOE HampaBi€HUE OJBOJIIONMH. BO3HHMKHOBeHHE
JIMCTOCTE0ETILHOM CTPYKTYPHI.

Kopenb, ero ¢ynkunu. KopueBas cucrema. Tumbl KOPHEBBIX CHUCTEM [0 HPOHCXOXKAEHHIO, HMX OKOJOTHUS.
®dynxunonanbHas uddepeHuanys KopHel B peeaax KOPHEBOH CUCTEMBI.

Mopdonorudeckue THITBI KOPHEBBIX CHCTEM.

BimsiHME 5KOJIOrHYECKUX YCIOBHIA Ha ()OPMUPOBAHHE KOPHEBBIX CHCTEM.

[TpoomKUTENEHOCTD )KU3HU KOpHEW 1 nX oOHOBNeHuUe. [IpunaTouHble KOpHH, UX 3HAYEHHE U pasHoOOpasue.
MeTtaMop( 03B! KOPHEH 1 UX CIICIHATH3AIIHA.

Tunsl cuMOM030B KOpHEHA.

IToGer u cucrema nmoderos. Jiuct

1.

2.

[ToGer, yacTu mobera, xapaktep pocrta nobdera. Tunsl moberoB mo ocobeHHOCTSIM pocrta. Kiaccudukaius nmoderos u
pacTeHuit o NPOJOIHKUTENILHOCTH KU3HH, IJI0I0OHOLICHUIO, 0COOCHHOCTSIM BETEeTaIUH.

[ouxa: onpenenenne u 3HayeHue. CTpoeHue moyek M Mop¢oJornuecKkoe pazHooOpasue, cTeneHb chOPMHUPOBAHHOCTH.
Krnaccudukanms mouexk Ha moOere 1O 3HAUCHHIO, Pa3BEPTHIBAHMIO M PACIOJIOKEHHUIO. Pa3BepThiBaHME MOYEK U
(dopmupoBanue nodera. Putm passurus nodera. ['ogndHble 1 3lieMEHTapHbIE TOOETH.

@®opmupoBanne cucteM mnob6eroB. Hapacranwe, BeTBieHme. Tunel HapacTanus mobOeroB. Mx ocoOGeHHOCTH U
XO35HCTBEHHOE 3HAaYEHHE CHMIIOJHAIbHOTO HapacTaHus. BerBienue moGeroB. BnmsHue xapaxtepa BeTBICHUS, (GOpMBI
pocTa HoOeroB Ha BHEITHUNA OOJIMK PACTEHUS.

Jlucr. Yactm nmcra, ux 3HaueHuwe. CoorBercTBHE (GYHKIMM W MOP(OJIOrHYECKUX OCOOCHHOCTEH JIHCTa.
Mopdonorugeckoe pazHOOOpazue JIUCTOBOM IUIACTHHKH. (POpPMHpOBaHHWE JIHUCTHEB Ha IMOOETE W HMX OCOOEHHOCTH.
I'erepodunust u anuzoduus.

Jlucropacnonoxxenne. 3aKOHOMEPHOCTH JINCTOPACTIONIOKEHHUSL.

MHorosneTHHe 00ery TpaBIHUCTBIX pacTeHui. Kaynekc u kopHeBuIle, NX 3Ha4eHUEe, OTINUUTEIbHbBIE 0COOEHHOCTH,
THIIBI.

OnHoneTHHE MeTaMOP(hU3UPOBAHHBIC TOOCTH, 00ECIICUNBAIOIINE BETETATUBHOE PA3MHOXKEHHIE U BO3OOHOBIICHHE, HX
THIIBI.

JIykoBupL.

Mertamopho3bl HaI3eMHBIX TOOETOB U UX YacTeu.

DKOJIOrMYeCKUe TPYIIIB PACTeHUH, UX MOP(HOIOTHUECKHE OCOOCHHOCTH.

Kunznennas popma pacreHmit

1.

W

[MonsiTre o )xu3HEHHOH popme. DKonoro-Mopdosorunyeckas Kiaccupukanys KU3HeHHbIX GopM. J[peBecHbIe 1
MOJIyIPEBECHBIE PACTEHHS, MX pa3HOOOpa3ue.

Knaccudukarus x/¢ no Payakuepy.

JKuzHeHHbIe GOPMBI TPABIHUCTBIX PACTCHHUI.

Bo3pacTHble H3MEHEHUS MOP(OIIOTHIECKOH CTPYKTYphL. [1oHATHE 0 OONBLIOM M MaJIOM >KH3HEHHOM LiMKJe. Bo3pacTHble
MIEPHO/IbI U COCTOSTHHUS.

I'enepaTHBHBIE OPraHbl HBETKOBBIX PACTEHUH

PHRAINR L=

—m s s m s = O
PRI AL =O

LBerok. Onpenenenune, npoucxoxaeHne. [Ipu3Haku MPUMHTHBHOCTH.

Mopdodomnormaeckoe pazHOOOpa3ue NBETKOB. [0 CTPOCHUIO OKOIOIBETHUKOB, PACIIONIOKEHHIIO YaCTCHIIBETKA.
I'naeueii. Xapakrepuctuka. [Ipoucxoxaenue. DBOIOLUS.

Tunel ruHeles, TUIBI IUIAlEHTAMN, [T0J0KEHHUE 3aBsI3H B LIBETKE.

CTpoeHHe U TUIIBI CEeM3a4aTKOB.

Meracnoporene3. @opMUpoBaHKE 3apOIBIIICBOTO MEIIKa. J[BOWHOE OIIIOOTBOPEHHE.

®opMUPOBAHUE CEMEHU. ATTOMHUKCHC.

Amnpporeil.

TIpouCXOXKACHUE U IBOJFOIMS THIYMHKH.

AHaTOMHYECKOE CTPOCHUE TBIILHUKA.

CtpoeHure TBITUHKY, 3BOJIOIUS TBIIBIIEBBIX 3€PEH.

Crioco06s1 onbuteHus. [Tprcnoco0aeHns K pa3amyHBIM CII0CO0aM OTIBIICHHUS.

Comgetus. Onpenenenue, 3HaUeHUE, KIIaCCUPUKAIIHS.

Pa3Ho00Opasue paeMo3HbIX U IIMMO3HBIX COIIBETHIA.

DBOJIIOLUS COL[BETHH.

[Tnoner. VIx: onpenenenne, XxapakTepUCTUKA, pa3BUTHE. B3anMoBnusiare HOPMHUPYIOMUXCS CEMSH U OKOJIOTIIOTHUKA.
Knaccugukanus miojioB 1Mo CTpyKType OKOJIOIUIOAHNKA. BCKkpbhIBaHHE TIIO0B.

I'eneTrmueckas knaccudukanus mwiooB. CocoObl pacpoCTpaHEHUS IIOAOB M CEMSH B IPUPOJIC.



OLIEHOYHBIE MATEPHAJIBI JIJIS1 TIPOBEJAEHUS TEKYIIEA ATTECTAIIMUA (ITPUMEPBHI)

TunoBbie KOHTPOJIbHBbIE 32JAHUA M CIIOCO0 NPOBeJeHHUA TeKYLIeH aTTecTaluu

KpnTepnn OLICHUBAHHUSA M IIIKAaJA
OIICHUBAHUA

Hpakmuueckue 3a0anus

3aoanue 1. PACTUTEJIBHAS KJIETKA. [IUTOIUIABMA, CBOMCTBA
[MUTOILIASMBI

Lenv pabomul: BesicHUTE 001IIee CTPOCHHE PaCTUTENBHON KIeTKH. Jloka3aTh
n30MpaATENbHYIO IPOHNIIAEMOCTh OTPAHNIHBIX MEMOpaH.

Mamepuanwi u 06vexmul: nyk pemdatsiit (Allium cepa L.), 8% pactop NaCl.

Xo0 pabomei:

1. TPUTrOTOBUTH MIPEIMETHBIC U TOKPOBHBIECTEKIIA.

2. HaHECTH Ha NPEJMETHOE CTEKJIO KPYMHYIO KaIlTIOBOJBI.

3. W3 MACHCTOH dYemlyW Jiyka BbIpe3aTh HebGonbuiol kycouek (0,5 — 1 cm?). C
BHYTpPEHHEH (BOTHYTOH) CTOPOHBI CHATH KOXKHUILY, NMOALENHUB €€ HUINoi nuiu
nuHIEToM. [10710XUTh €€ B KaIllo BOABI 10 BO3MOXKHOCTU HE CMUHAsL, HAKPHIThH
MOKPOBHBIM CTEKIIOM.

4. paccMOTpeTh IpU MaloOM yBEIHUCHUH HauboJiee yJauHoe MECTO Ha Ipenapare.
OOparuTh BHUMaHHE Ha GOPMY KIETOK, HAliTH SAPO, TOCTAPaThCs ONPENCTUTh
TPaHMILYBaKyOJIIH.

5. mepeBecTH MHKpOCKON Ha cribHOE yBenmmdeHue (20X,40X).mocrapaTbcs HaUTH
MOPBI B 000JI0UKE, TPAHULIBI MEXIY 000JI0YKAMHU COCETHUXKIIETOK.

6. 3apucoBaTh 2 — 3 xieTkn. OTMETHTH 000JI0UKY, BAKYOJIb C KICTOYHBIM COKOM,
IU1a3MajIeMMy, TOHOIIIACT, AAPO.

7. BepHYTb MUKPOCKON Ha ciiaboe yBenndeHue. He cHuMas npenapata, IOJIOKHUTh
MOJOCKY (PMIIBTPOBANBEHON OyMaru psaoM ¢ MOKPOBHBIM CTEKJIOM CIIEBA Tak,
4TOOBIBOJA0TTSATHBAIACEU3-TI0/ICTEKIIa—TI0JIOCKA0yMaruoy 1€ TIIOCTEIIEHHO
HamoKaTb. C NPOTHUBOIOJIOKHOW CTOPOHBI OT IMOKPOBHOTO CTEKJIa HAaHECTH
Heckosibko Kamenb pactBopa NaCl. OH Oyner BTArMBaThCs IMOJ MOKPOBHOE
CTEKJIO U 3aMeLIaThbBOY.

8. cimenuTh 3a M3MEHEHHEM MPOTOIUIacTa B KieTKax. [locTeneHHO mHMTOILIA3Ma
Oymer  orctaBath  OT  oOojouku.  Haiftu  pasHble  cocTOSIHUA
TUIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BHBITLIA3MOJIN3A.

9. 3aMeHUTh NONOCKY (mIbTpoBaNbHONW Oymard W 1miasmMonutuk (8% pacTtBop
NaCl) Ha Boamy, BEpHYTh KJIETKH B IIEPBOHAYAIbHOE COCTOSHHUE — MPOCIEIUTh
JIeTIIIa3MOJIH3.

10. 3aprcoBaTh KJIETKH B COCTOSHUUILIA3MOJIN3a.

Dopma omuyemnocmu: PUCyHKHU IJIa3MOJU3UPOBAHHON U HEIJIa3MOJU3UPOBAHHON
KJIETOK JIyKa perm4aToro ¢ 0003Ha4eHUsIMHU B aTbOOMe.

Ouenusaemcsn: padbota c

MHKPOCKOITMYECKOM TEXHUKOM,
CIIOCOOHOCTE HaOJII0IeHUS 3a
00BEKTaAMU, CIIOCOOHOCTh

OTIPEJICTIATh OT/AECNBHBIE CTPYKTYPHI
pacTUTENBHON KIETKH, CIIOCOOHOCTB
OOBSACHITH OTMEUCHHBIE SBICHUS U
MIPOLIECCEHL.

2 fanna — n1a3MoOININ3 U IEIIa3MOJIN3
TPOBENCHBI, O0O03HAYCHUS CIICIAHBI
BEPHO, OOBSICHEHUS MPABIIHHBIC.

1 6ann — nmnasmMonu3 U AEIUIa3MOJIN3
TOPOBENCHBI, OJHAKO 0003HAYCHUS
cielaHbl HE JIOCTATOYHO BEPHO WIIU
00BsACHEHUS YaCTUYHBI.

0 obannoce — 1Ia3MOIM3 U
JIETIa3MOJIN3 HE TPOBEICHBI.

Ilpakmuueckue 3a0anus

3aoanuel OITPEJEJTEHUENEPEBBEBUKYCTAPHUKOBBBE3JIMICTHOM
COCTOSIHUUN

Lenv pabomwi: HayuuTbCcs CaMOCTOSATENBHO ONPEACNATH THI HapacTaHUs M
BETBJICHHUS [TOOETOB.

Mamepuanei u 06vexmul: TOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTEHUN

Xoo pabomoi

PaccmoTpeTs mobern pa3HBIX IPEBECHBIX PACTEHUIl (JTHIIBI, Oepe3bl, TOMOS, OIbXH,
ny6a u np.). HaiiTu mpu3HaKy, M0 KOTOPBIM MOXHO MX OTIMYHUTBH: PACIIONIOKEHHE
o4eK, ux ¢popMa u CTPOCHHUE, IIBET Io0era, XapaKTep JUCTOBBIX PYOIIOB M CICIOBH
T.1.

3adanue: Tlonb3ysAch OMpEIETUTENECM, ONPENeUTh 10 TMoOeraM INpeIoKEeHHBIX
pacTeHMH WX BWAOBYIO NPUHAIEKHOCTh. 3amucaTb  MOP(OJIOTHYECKYIO
XapaKTEePUCTUKY Pa3HBIX BU/IOB B TaOIIHILY.
BrponeccecamocTos TeIbHONMHANBU Ty aIbHOHPAaOOTHIONPE ISTMTEOCHOBHBIE
BU/IBI APEBECHO-KYCTAPHUKOBOW ()JIOPHI HAIIEH ITOJIOCHI B OE3JIMCTHOM COCTOSTHHU.
3HaTh JTATUHCKUE Ha3BaHUs, yMETh Pa3IN4aTh 110 MOP(OIOrHIeCKUMITPU3HAKAM.

Ouenueaemc;l: HCIIOJIb30BAHHUC
MCETOAUKHU OIPCACIICHUA paCTCHHﬁHO
OIIPEACIIUTECIIIO.

20 6annoe (25 eudos) — pacreHus
OTIpe/IeNIeHbI TPaBUILHO. BrImucanbl
OTIIMYUTENbHBIC TIpU3Haku. CTyAeHT
MOXET apryMEHTHPOBAHHO JIOKa3aTh
MIPaBUIIBHOCTHOTIPEICTICHUSI.

13 6annoe (25 eéuoos) — pacrenus
OTIpe/IeJICHBI TIPABIIILHO, HO CTYICHT

HE MOJXKET apryMeHTHPOBATh
MPAaBUIBHOCTHOTIPEICIICHUS.
8 oannoe (25 euoos) — ecTb

3aMeuaHus K ONpPeNeICHUIO.
0 6annoe — onpeieIeHUE HEBEPHO.




Tabmuma 1.

IIpusznaku | Pacnonoxe- XapakTtep ITouko- Hpyrue
HHE TTOYeK JIUCTOBBIX CIIO’)KEHHE | TpU3HAKH(IBET
pyOII0B H KOPBI,XapaKkTep
CIIeZIOB YeUEeBUICKH
Ap.)

HasBanue

BUIA

(pycckoe u

JIATUHCKOE)

Dopma omuemnocmu: Cpate 3ader no Teme (odopMieHHas TaOIUIa, 3HAHUE
JATHHCKHUX Ha3BaHMH U B «INLIO» He MeHee 30 BHIOB JEPEBBEB M KyCTAPHUKOB).
Criucok 00s3aTeNFHBIX BHIOB MIPHJIATaeTCs.

TI'paghuueckue 3a0anusn

3aoanue 1. [Ipoananu3upyiite mpencTaBIeHHBIC H300paKeHUS U OTBETHTC HA
BOIIPOCHI:

1. Hamumure oOmmii THIT MEXaHUYECKON TKaHH, IIPEACTABICHHON Ha
pucyskax 1A ulb.

2. Vxaxute QYHKIUA JaHHOTO THIIA MEXaHMYECKON TKaHWU PACTCHHM.

3. VYkaxurte opraHsl, B KOTOPBIX BCTPEYAeTCs JaHHBIN THI MEXaHUYECKOi
TKAHU y PACTCHUM.

4. TloanuimTe BUI AaHHOTO THIIA MEXaHMYCCKON TKaHU, 0003HAUCHHBIN Ha PHC.
1A non HomepoMm 1. OTBeT 060CHYHTE.

Puc. 1. Tunsl MexaHn4eCKOW TKaHU PaCTeHUN: A — pUCYHOK(McTounuk:

http://biofile.ru/bio/19393.html), b — MukpodoTorpadust (Mcrounnx:
https://study.com/academy/lesson/collenchyma-cells-function-definition-examples.html)

Ouenueaemcs: CIIOCOOHOCTh
pacmo3HaBaTthb O0OBEKTHI Ha
mpemapatax W H300paKeHHSX,
BBIABIATE ~ MX  OTJIMYUTEIbHBIC
MIPU3HAKH, yCTaHaBINBATh
B3aUMOCBSI3H Ha OCHOBE UMEIOIINXCS
3HAHUU.

3 6anna —  pgaHBl  TIOJHEIC
WCYEpIBIBAIONINE OTBETHI Ha BCE
BOTIPOCHI.

2 oanna — [aHLI HEOOCTATOYHO

TTOJTHBIE OTBETHI Ha BCE BOMPOCHI(HIIH
JAaHBIOTBETHIHCHABCEBOIIPOCHI )T
JIOITYIIICHBIOIITHOKH.

1 6ann — naHel OTBETHI TOJILKO Ha
9acTh BOIIPOCOB (wm  nmaHbI
(parMeHTapHBIC OTBETHI), TOMYIIECHBI
CEPbE3HBICOIINOKH.

0 6annoe — nanbl QpparMeHTapHbIC
OTBETHl W JIOMYUICHBI CEPHhE3HBIC
OIINOKH.

I'pagpuueckue 3a0anusn Ouenugaemca: CIOCOOHOCTH

pacrio3HaBaTh 00BEKTHI Ha

3adanue 1. PaccMOTpuUTE NPEUIOKEHHBIN PUCYHOK U OTBETHTE HA BOMPOCHI: HN300paKEHHUAX M0 OCOOCHHOCTSIM UX
CTpOEHHS, BBISIBIISITH UX

1. Kakoii o n3o0paxeH HapucyHke? OTJINYUTEIbHBIE IIPU3HAKHY,

K kakoMy THITY IIJIOJIOB TIO THITY OKOJIOTDIOAHHUKA, KOTMYECTBY CEKMSH U
BCKpPBIBAEMOCTHU €TI0 MOKHO OTHECTH?

3. K kakoMmy THIy TUIOA0OB MO MPOUCXOKIACHHUIO €r0 MOXKHO OTHECTU? OTBET
obocHyiire.

4. Kak Ha3bIBaeTcs CTPYKTYypa, 0003HaueHHast Ha pucynkelb mudpoit 1?

aHAIM3UPOBAaTh U  YCTAHABJIMBATh
B3aMMOCBSI3U Ha OCHOBE UMEIOIIUXCS
3HAHUH.

3 6anna —  pgaHBl  TIOJHBIE
HCUCPIIBIBAIONINE OTBETHl HAa BCE
BOTIPOCEHI.

2 fanna — [OaHBl HEITOCTATOYHO

IIOJIHBIC OTBETHI HA BCE BOHpOCLI(I/IJ'II/I
}laHBIOTBCTBIHeHaBCGBOHpOCBI)I/IHI/I
JIOITYIICHBIOIIHOKH.

1 6ann — naHpl OTBETHl TOJBKO HA
YacThb BOIPOCOB (MJIU 1aHBI
(hparMeHTapHBIC OTBETHI), TOMYIICHBI
CephE3HBIC ONMMOKHU.



http://biofile.ru/bio/19393.html)

b

Puc. 1: Cxema ctpoeHns miona: A — IpoaoIbHEIH pa3pes, b — momepeunsrii paspes
(Mcrounuk: http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni; https://e-
libra.ru/read/452972-anatomiya-i-morfologiya-vysshih-rasteniy.html)

0 6annoeé — nanel PparMeHTapHBIC
OTBETbl W JIOMYILICHBI CEPbE3HBIE
ONINOKH.

Cumyayuonnvie 3a0anus

3aoanue 1. Ilog MHUKPOCKONIOM BHJIEH TSXK KIETOK, PaclONOKEHHBINH Haj 30HOU
BTOPUYHOH (103Mbl. KileTku MMEIOT Y3KWii NMpOCBET M MOIHOE PaBHOMEpPHOE
YTOJILIEHNE KJIETOYHBIX CTEHOK. [Ipy okpaimBaHuu (IOPOTIIOLUHOM KIETOYHAs
CTEHKa OKpAIIMBAETCS B KPACHBIH LIBET.

1. HazoBure OINMMCAHHYIO B TCKCTCTKAHb.
2. HpI/IBGZ[I/ITe MPU3HAKHU U3 TCKCTA, NOATBCPIKAAIOINC BAllly TOUKY3PCHUA.
3. Vkaxure (byHI(].[I/II/I, BBITIOJITHACMBIC B PACTCHUAX Z[aHHOﬁTKaHLlO.

Ouenueaemces: cnocoOHOCTh
AHanu3upoBathb CUTYALUIO,
pacmo3HaBatb  OOBEKTHI 1O KX
ONUCaHUI0, OOOCHOBBIBATH  CBOIO
TOYKY3PEHUSIHAO0CHOBEUMEIOIINXCS
3HAHUU.

3 oanna —  J1aHBI MOJIHBIE
WCYCPIBIBAIOIINE OTBETHI Ha BCE
BOTIPOCHI.

2 fanna — B OTBeTax JAOMYIIEHBI

HECYIICCTBCHHBIC OIITHOKH.

1 6ann — nmaHbl OTBETHI HE Ha BCE
BOTIPOCHI HJIH JOITYIICHEI OMIAOKH.

0 6annoe — IONMYIIEHBI CEPbE3HBIE
ommOKH, JaHBl  (parMeHTapHBIC
OTBETHI.

3aoanusa na coomeemcmaeus

VcTaHOBHTE COOTBETCTBHE MCXKAY TUIIaMU IUIOJI0B U pOoAaMun paCTeHHﬁ.

ITmon [IpencraBurens
1) kocTsiHKA A) rpyma
2) s6510K0 b) BumHs
3) recriupuanit B) numon
4) aroga I') xpEDKOBHHK
5) xopobouka J1) rBo311Ka
6) 606 E) Tronpnan
7) cTpy4OK K) cmopoanna
3) kueBep
W) BuHOTpan
K) penpka
JI) xaprodens
M) kamycra

Ouyenueaemcsn: ymeHue
aHaJ'II/ISI/IpOBaTb, COITIOCTABJIATH U
YCTaHaBHI/IBaTb B3aHMOCBJSI3HU HA
OCHOBE MMEIOIIUXCI3HAHUM.

2 banna

CootBercTBHE OAJUIOB U MTPABUIILHO
pacCTaBICHHBIX COOTBETCTBUIL:

KomngectBo OannoB 3a 3amaHue =
((kom-BO  TPaBWIBHBIX — KOII-BO
OImuO0YHBIX) * 2) / 12

Tecmoesbie 3a0anus

1. K mpoBoaIIiM TKaHSIM PaCTEHHHOTHOCITCS:
A)Cxknepenxuma
b) [Tapenxuma
B) ®nosma
I') Kennema
2.0OnpeBecHeHUE 000JI0UEK CBONCTBEHHOKIIETKAM
A)Cxknepenxuma
B) ITapenxuma
B) ®nosma
I') Konmrenxnma
3.T'onuuHble KOJIbIIA B IpeBECHHE 00pazyroTcs y:
A)nuribt
B) nanbmbl

Ouyenugaemca: YypoBeHb 0a30BBIX
3HaHMH 110 aHATOMHH U MOP(HOJIOTHU
pacteHuii, yMeHHe BBISIBIISITh
OTJIIMYMTENBHBI IPU3HAKH OOBEKTOB.

1 6ann — npaBUIBEHO BEIOPAHEI BCE
BapHaHThI OTBETOB B TECTE.

0 6annoe — onvH u Oojee BapUAHTOB
OTBETa B TECTE HEBEPHBHI.



http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni%3B

B) ny6a
I') cocHbl

4.B XUBOM COCTOSHUH (PyHKITMOHUPYIOT KJICTKUTKAHEH:

A)CKiIepeHXUMBbI

b) ®ennembr

B) Dnmpepmsr

I') Konnenxumor

5. BogomnpoBoasmue GpyHKIINH B Telle paCTEHUH BBHITIOIHACTTKAHb:
A)CxnepeHxuma

B) IMTapenxuma

B) ®nosma

I') Kcunema

Bonpocul ¢ pazeepuymuim éapuanmom omeema

JaiiTe cpaBHUTENBHYIO XapaKTEPUCTHKY (II0O3ME UKCHIIEME.

JaiiTe cCpaBHUTEIbHYIO XapaKTEPUCTUKY aHATOMHUYECKOTO CTPOSHHUS CTEOIS
JBYAOJIBHOTO U OJHOIOJIEHOTOPACTEHHH.

JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY PAa3HBIX THIIOBATO.

Ouenugaemca: ymeHue OOBSICHATH
CMBICII, IPUYUHBI 1 3aKOHOMEPHOCTH
SIBIICHUH.

CooTBeTcTBHE 0AJIOB W TPaBIIIEHO
BBINIOJIHCHHBIX 331aHUil B paboTe:

3 oanna — JlaH IIOJIHBIE
UCYEPIBIBAIOIIMN OTBET HA BOIIPOC.
2 panna — B OTBETE JOMYIICHEI
HECYIICCTBCHHBIC OIITHOKH.

1 6ann —oTBETHI HE TMOIHBIN WK
JIOTTYIIEHBI OLTUOKH.

0 6annoe — NOTyIIEHBI CEpPbE3HbIE
OUIMOKH, 1aH ()parMeHTapHBIN OTBET.




IlepedeHb TeM k 3K3aMeHY 110 aHATOMUM pacTeHuii (1 cemecTp):

1.
2.
3.

10.

11.

12.
13.
14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

KamoOwuii: nuronornyeckue 0coOCHHOCTH, XapakTep JAeATeIbHOCTH, 3HaUCHHE.

MeMOpaHbI IUTOILIa3MBI: KX CTPOCHHE U CBOWCTBA.

OHJomIa3MaTU4ecKass CeTb: CTPOCHHME, MPOMUCXOXKJeHHe, 3HaueHue. CTpoeHHe, MPOUCXOXKACHUE, 3HAUCHUE
MUTOXOH/IPHH, anmnapata ['oib1kH, TM30CO0M, pHOOCOM.

[Inactuapl, THUNBI IUIACTHA: CTPOCHUE, MPOMCXOXKAEHHE, B3auMorpeBpamienue. Jleiikommactel. XpOMOIUIACTEL.
XI0pomnacTsl.

Bakyosnn: mpoucxokieHue, 3HaueHHE, M3MEHEHHE B OHTOIeHe3e KIEeTKH. KIIeTOuHBIN COK, ero cocTaB, 3HaueHHE
OTJETbHBIX KOMIIOHEHTOB.

XUMHYECKUH COCTaB KJIETOUHOW 000JI04YKH. 3HaYeHUE KIeTOYHOH obosnouku. dopMupoBaHue KIETOUYHOIH 000JI0YKH, ee
cTpykTypa. [Tops! 1 nepdoparun, UX THITEI, 3HAYCHHE.

OnroreHe3 KJIETKH. TOTHINOTEHTHOCTh KJIETOK. THIBI pocTa KiIeTOK. IlmasmMomecMbl. MEXKIETHHKM W WX THIIBL
CuMIuIacT, anomiacr.

TBepable BKIIOUEHHWS MHUHEPaNbHBIX BEIIECTB, (OPMBI MX OTIOXKEHHA B KIETKe. BemecrtBa 3amaca, MECTO HX
JIOKJIN3aIMU B KIIETKE. ANEHPOHOBBIEC 1 KpaXMalbHBIE 36pHA, X THIIBL.

BosHukHOBeHHE TKaHEH B SBomONWH pacTeHuil. OOpa3oBaTenbHBIE TKaHHW, WX Kiaccupukamus. LuTormormdeckue
ocobenHoctd. CTpoeHHE BEpXYIICYHBIX MepHcTeM mobera u kKopHs. IloHsTHe o rucroreHax. PasHooOpasne cTpoeHus
areKkcoB

OnunepMma: NpOUCXOXKIECHHE, 3HaueHHe. LluTonornyeckue 0COOCHHOCTH OCHOBHBIX KIIETOK STHIECPMBL. DNHAEpMabHbIE
oOpazoBanus. CTpoeHue U paboTa ycThuil. PazHooOpa3ue yCThUYHOTO armnapara.

[epunepma, ocoOEHHOCTH ee coeB. 3aj0KeHne QesioreHa 1 ero aesrenbHocTb. YedeBnuku. [lomunepma, demnonanas
TKaHb, spycHast IpoOKa.

Kopka (putugom). O6pa3zoBaHue, TUIBI KOPKH, COCTaB, CTPYKTypa NPOBETPUBAHUS, 3HaUeHHE. BUibl KOpKH.

KosuteHxuMa: 1MTONOrHYECKHE 0COOCHHOCTH, IPOUCXOKACHHIE, CBOMCTBA, TONOrpadHuecKoe MOJ0KEHNE, 3HAaUCHHE.
CkiepeHxnMa: [IUTOJIOTNIEeCKHEe 0COOCHHOCTH, KiIaccu(UKaLus, CBOHCTBA, 3HaUeHHEe. CKIIepenIbl: IUTOJIOTHIECKHE
0COOEHHOCTH, POUCXOXKICHNE, TONOTPa(hUIECcKOe MOJI0KEHUE, 3HAUCHHE.

Hcnonp3oBaHNE MEXaHHUECKHUX BOJIOKOH 4eoBeKoM. [IpsannbHble pacTeHns.

Kcunema: 311eMeHTBI, €€ COCTaBIIAIOIINE; NX IIUTOJIOTHIECKHE 0COOCHHOCTH, MPOMCXOXKICHHUE, 3HAUCHUE, (OPMUPOBAHHE
B OHTOTEHE3E.

®rnosMa: 3JIEMEHTHI, €€ COCTaBIISIONIIE; NX IUTOJIOTHYECKHE OCOOEHHOCTH, MPOMCX0XKICHUE, 3HAYCHUE, (POPMUPOBAHHE
B OHTOTEHE3E.

DBOJIOLUS NPOBOJISALINX TKAHEH.

CpaBHHTENbHAS XapaKTEPUCTHKA ITPOBOAAIINX TKaHEH. 3HaUCHHE.

BeinenurensHble TKaHH, HX XapaKTEPUCTHKA.

CpaBHHTENbHAS XapaKTEePUCTHKa MEXaHMYECKHX TKaHei. Vcronp3oBaHne MeXaHMIECKUX TKaHEeH YeTOBEKOM.
[psannbHBIE pacTeHus.

Crpoenue cTedst TpaBsHUCTHIX JIBYJOJIBHBIX pacTeHHH. PasHooOpasne cTpykTypsl. Bo3pacTHble H3MEHEHUS.

Crpoenue cTebast 0JHOIONBHBIX pacTeHnil. Pa3sHooOpasue CTpyKTypHI.

[lepBuuHOE 1 BTOPHYHOE YTOJIIIEHUE THaMeTpa CTeOIIsl, €ro 3Ha4eHHe ISl Pa3IMYHbIX PACTEHHH.

THrBI HEeHTPaIBHOTO MITMHIPA, SBOJIOLHS CTEIH.

Pa3zHooOpazue CTpyKTypbI CTeOJIs IPEBECHBIX PACTEHUH.

Kopeunsb, popmupoBaHHe CTPYKTYpBI KOPHS, IEPBUYHOE CTPOCHHUE.

®dopmupoBaHKHEe BTOPHYHOM CTPYKTYpPBI KOpHS. OCOOEHHOCTH BTOPHYHOTO CTPOCHHSI.

AHATOMHYECKOE CTPOCHHE KOPHEIUIOA0B. 3HAYCHNE KOPHEIIIOOB JJIsl PACTEHUH, UCTIOIb30BaHUE UX YEIOBEKOM.

JIuct, ero 3Hagenne. CTpykTypa THIIMYHOTO 3€JI€HOTro JucTa. PasHooOpasue cTpyKTypHl.

BnustHue cpeibl HA aHATOMUYECKOE CTPOSHHE JINCTHEB. JINCT XBOMHBIX. 3aKOH 3aJIEHCKOTO.

AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH CYXUX MeCT 0OuTaHus (KCepodHUTOB).

AHATOMHYECKHE 0COOCHHOCTH PaCTCHUI-THIPODHUTOB.

HUcropust pa3BuTus 60TaHUKH. BKJIa] pyCCKUX M COBETCKHMX YUEHBIX B Pa3BUTHE OOTaHHUKH.

BoraHnka kak Hayka 0 BCECTOPOHHEM H3yUCHUH pacTeHuil. 3HaueHue, pa3aesisl, METO bl PaOOTHI.

IlepeueHs TeM K 3K3aMeHy 10 Mop(oJiorun pactenuii (2 cemecTp):

1.

2.

A

DOBOJNIONMOHHOE  pa3BuTHEe (QopMbl Tena pacTeHui. (OCHOBHOE HANpaBlICHWE SBOJIIOIUH. BO3HUKHOBEHHE
JUCTOCTEOCTFHON CTPYKTYPBI.

Cems. CTpoeHHWE CEMEHU [BYIOJBHBIX W OJHONOJBHBIX pacTeHHi. YacTh ceMeHHM, MX CTpocHHE M ()YHKIIHH.
Mopddonormueckre THITBI ceMsH. [TpuMepbl. DBOMIONNS CEMEHH.

[Ipopacranue ceMeHH. YCJIOBUS, HEOOXOAWUMBIC JUIS NTPOPACTaHUSA. THUIBI CEeMSH O CKOPOCTH MPOPACTAHUS H
COXpaHeHHsS BCXOkecTH. [loclieoBaTenbHOCTh NpPOpACcTaHUsl ceMeHH. Twumbl mpopactaHus. [lpumepsr. CrpoeHue
MIPOPOCTKOB.

Kopens, ero ¢yakumu. KopreBas cucrema. THIBI KOPHEBBIX CHCTEM II0 IPOUCXOXKICHUIO, WX JKOJOTHS.
OynKMoHaNbHas U QGepeHanus KOpHeH B MpeneliaX KOPHEBOW CHCTEMBL. Mop(QOoIIOTHYecKrue THITBI KOPHEBBIX
cucteM. BimsiHIE 9KOIOTHYECKUX YCIOBHI HA (POPMHPOBAHUE KOPHEBBIX CUCTEM.

[IpomomKUTETPHOCTD KU3HH KOPHEH 1 nX 0OHOBJIeHUe. [IpuaaTodnbie KOpHH, UX 3HAYEHUE HPa3HOOOpasHe.

Metamoph o361 KOpHEH 1 WX crierranu3ays. TUIbl CHMOHO30B KOPHEH.

[oGer, yacTu mobera, xapakTep pocta nodera. Tumbl mo6eroB mo ocodeHHOCTsIM pocTa. Kiraccudukaiys noderos u
pacTeHUil Mo MPOJAOJKUTEIBHOCTU JKU3HH, IJIOOHOIICHUIO, OCOOCHHOCTSIM BETCTAIIHH.



[Touka: onpenenenue u 3HadeHue. CTpoeHUEe TOYEK W MOPQOJIOTHIECKOE pa3HOOOpa3ue, CTerneHb chopMUPOBAHHOCTH.
Knaccupukamus mouexk Ha moOere Imo 3HAYCHHWIO, PA3BEPTHIBAHMIO W PACIIONOKEHHWIO. Pa3BepThIBaHWE NOYEK U
(dhopmupoBanue modera. Putm pazsutus nodera. ['oguaHbIe U dJIeMEHTapHBIE TOOSTH.

dopmupoBanre cucteM moberoB. Hapacrtanme, BerBieHue. Tumbl HapacTaHus m1o0eroB. WX 0COOCHHOCTH U
XO3AWCTBEHHOE 3HAYCHHE CHMIIOAMAIBHOTO HapacTaHus. Bersienne moberos. Brmusaue xapaktepa BETBICHHS, (HOPMEI
pocra moOeroB Ha BHEIIHUI OOJINK pacTEHUSI.

10. Jmer. Yactm nwucra, ux 3HadeHue. CooTBeTcTBUE (QYHKIMHM M MOP(OJIOrHYECKnX OCOOCHHOCTEeW JHnCTa.
Mopdoonormueckoe pazHooOpa3ue JIHCTOBOH IDIACTHHKH. POpMHpOBaHHE JHCTHEB Ha I00OEre W WX OCOOCHHOCTH.

I'erepodunust n anuzodums.
11. JlucropacnonoxkeHue. 3aKOHOMEPHOCTH JINCTOPACTIONOKECHUSL.
12. MHorosieTHHE TOOETH TPaBSIHUCTHIX pacTeHni. Kayneke 1 KopHeBHIle, UX 3HaYeHUE, OTIIMYNTEIbHBIE OCOOCHHOCTH,

THIIBI.

13.  OpnoneTHHe MeTaMOp(U3NPOBaHHBIE MOOETH, 00ECIIEYHBAIOIINE BEreTATUBHOE Pa3MHOKEHHE 1 BO30OHOBIICHHUE, X
Tumsl. JIykoBunel. Metamopdo3bl HaI3eMHBIX TIOOETOB U HX JacTei.

14. Dxonormdeckue TPyNIbl PACTeHAN, HX MOP(OIIOTHIECKHE OCOOCHHOCTH.

15. Tlonsarume o xxu3HEHHOH hopme. DKoIoro-MopdoIornieckas KiaccupuKaIist )XU3HEHHBIX GopM. JpeBecHbIe U
MIOJTy/IPEBECHBIE PACTEHHs, MX pa3HOOOpa3ue.

16. Kiaccuduxanus x/¢ no Paynkuepy. JKu3HeHHbIe OPMBI TPABSIHUCTHIX PACTEHUI.

17. Bo3spacTtHble U3MeHEHNsT MOP(HOIOTUIECKOH CTPYKTYpHI. [IoHsATHE 0 OONBIIOM M MaJOM XHU3HEHHOM IMKJe. Bo3pacTHble
MIEPUOJIBI U COCTOSTHHUSL.

18. 1lBerok. Ompenenenue, npoucxoxaeHue. [Ilpu3Haky NPUMUTUBHOCTH.

19. Mopdoonoruueckoe pasHooOpas3ue HBETKOB. [10 CTPOSHHIO OKOJIOIBETHUKOB, PACIOI0KEHHIO YaCTeHIIBETKA.

20. Tuneneil. Xapakrepuctuka. IIporcxoxaeHue. DBOTIOHS.

21. Twunsl ruHeIEs, TUIHI IUTALCHTALNH, TI0JIOKCHUE 3aBS3U B I[BETKE.

22. CrpoeHue U TUIIBI CEMA3auaTKOB.

23. Meracnoporenes. @opMuUpOBaHUE 3aPOJBILIEBOr0 MeLKa. JIBOHHOE OIIIOAOTBOPEHUE.

24. ®opMHUpPOBaHUE CEMEHU. ATIOMUKCHUC.

25. Awngpoueil. [IpoucxoxaeHre U 3BOIIOLUSA THIYMHKY.

26. AHaTOMHUYECKOE CTPOEHUE MbUIbHUKA.

27. CrpoeHHe MBUIMHKH, SBOJIONNS MBIIBLIEBBIX 3€PEH.

28. CnocoOs! onbiieHust. [IprcnocobieHns K pa3inuHbIM CIOCO0aM OIBUICHHS.

29. Congetusa. OnpenerneHue, 3HaUCHNE, KITaCCH()UKAIUS.

30. PasHOOOpa3ue paneMo3HBIX ¥ IUMO3HBIX COI[BETHH.

31. DBoaroLusg COLBETHI.

32. TIlnomel Mx: ompenenenue, XxapakTepHCTHKa, pa3BuTHe. B3anmoBnusane GopMHUPYIOMNXCS CEMSH M OKOJIOIIOAHHUKA.

33. Knaccudukarys miooB Mo cTpyKType OKOJIOIIOAHUKA. BCKphIBaHME TIII00B.

34. Tenernueckas kinaccudukanys mwioa0B. CriocoOs! pacrpoCcTpaHEHH IUIOI0B U CEMSIH B IPUPOJIE.

OIEHOYHBIE MATEPHAJIBI JIJISA TPOBEJEHUS ITIPOMEXYTOYHOM ATTECTAIIUU (ITPUMEPHI)

3KOJIOTUHU U
IIOYBOBC/ICHUS B
npodeccuoHaTbHON
JESITeIBHOCTH

ILnanupyemblit
N TunoBbie KOHTPOJIbHBIE 32JaHUS H CIIOCO0 Kpurepuu oueHnBaHus U MKaJjaa
o0pa3oBaTebHbI .
MPoBe/leHUs MPOMEKYTOYHOH aTTecTanun OLICHMBAHUS
pe3yJibTaT

OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenugaemcs: ypoBeHb 0a30BBIX 3HAHWHU TIO
Hcnonb3yer 6oTaHuKe; CHOCOOHOCTh BBISBIISITh
6a30Bble 3HAHMS KamoOwuii: nmuronornyeckue 0coOCHHOCTH, XapakTep | B3aHMOCBS3b CTPYKTYPHOU "
O0OTaHUKH, JesITeIbHOCTH, 3HAYCHHE. (YHKIMOHAJIBHOW  OpraHu3alui  O00BEKTOB;
300JI0THH, CIOCOOHOCTh OOBSICHATH CMBICI, MPUYMHBI U
MHUKpPOOHOJIOTHH, 3aKOHOMEPHOCTHUIIPOIIECCOB.

10 6annoeé — naHbl TONHBIE MCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOIIPOCHL.

8-9 6annoe — naHbBl HENOCTATOYHO TIIOJHBIC
OTBETHl HAa BCE BOMNPOCHI WM JOMYIICHBI
HE3HAYUTENIbHBIE OITMOKH.

5-7 6annoe — nanvl OTBETHI HE HA BCE BOMPOCHI
YJTH JOMYIICHBI OIIUOKH.

3-4 6anna — na"bl OTBETHI TOJBKO HAa YacTh
BOTIPOCOB, JIOMYIICHBI CEPhE3HBIC OIIUOKH.

1-2 6anna — nanpl PparMeHTapHBIC OTBETHI.

0 6annoe — naubl pparMeHTapHBIC OTBETHI U
JIOTTYIIICHBI CEPhE3HBIC OIMHOKH.




3aoanue 2 (15 6annos)

Kopens, ¢opmupoBanue
MIEPBUYHOECTPOCHHE.

CTPYKTYpBI

KOpHS,

Ouyenugaemcs: ypoBeHb 0a30BBIX 3HAHHUU IO
OoTaHHKE; CIOCOOHOCTh pacro3HaBaTh
OOBEKTBI O OCOOCHHOCTSM WX CTPOCHHUS,
BBUSIBIIATH  OTJIMYHUTCIBHBIC — TPU3HAKKA U
aHATM3UPOBATh HAa OCHOBE  HMMEIOLIUXCS
3HAHUU.

15 6annoeé — naHbl NOJHBIE MCUEPIBIBAIOLINE
OTBETHI Ha BCE BOIIPOCHL.

12-14 6annoeé — naupl HENOCTATOYHO IIOJHBIE
OTBETHl Ha BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.
8-116a17106—1aHBIOTBETHIHEHABCEBOIIPOCHI
WM JOMYIICHBIOIINOKH.

4-7 6annoeé — maHLl OTBETHI TOJLKO HAa YacTh
BOIIPOCOB, JTOMYIICHBI CEPhE3HBIC OIIUOKH.

1-3 6anna — nanvl GpparMeHTapHBIC OTBETHI.

0 6annoe — nanbl PparMeHTapHBIC OTBETHI U
JIOITYTIICHBI CePhE3HBIE OINOKH.

3aoanue 3 (15 6annos)

[Ipoananuzupyiite
MHKpOIIpenapar. Y KaXHTeOTIeINKIACCPACTCHUSL.

AprymMeHTHpyiiTe CBOM OTBET. YKa)XXKUTE OpraH, Cpe3

KOTOporo npeactasieH. OTBeT 000CHYMHTE.

Hpe,ﬂ[CTaBJ’ICHHHﬁ

Ouyenugaemca: CTOCOOHOCTh PAaCIIO3HABATH
OOBEKTHI 1O OCOOEHHOCTSM WX CTPOCHHS,
BEISIBJIATH OTIHYHUTEIbHBIE MPU3HAKH,
aHAJIM3UPOBATHUYCTAHABIMBATHB3AHMOCBS3U
Ha OCHOBE MMEIOIMIMXCA3HAHNA.

15 6annoeé — naHbl TONHBIE MCYEPIIBIBAIOIINE
OTBETHI Ha BCE BOIPOCHL.

12-14 6annoé — naHbpl HEJTOCTATOYHO IIOJIHBIE
OTBETHl HAa BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.
8-116a17106—1aHBIOTBETHIHEHABCEBOIIPOCHI
I JOMYIICHBIOMINOKH.

4-7 6annoé — maHbLl OTBETHI TOJHKO HA YacTh
BOTIPOCOB, JTOMTYIICHBI CEPHE3HBIC OMIUOKH.

1-3 6anna — na"el hparMeHTApPHBIC OTBETHL

0 6annoeé — nanbl pparMeHTapHbIE OTBETHI U
JIOTTYIIEHBI CEPhE3HbIE OIIHOKH.




MMPUJIOKEHHUE 2

METOJANYECKHUE MATEPHUAJIBL VIS OBYYAIOIIINXCHA 11O OCBOEHHNIO N CIIUITJINHBI

Meroandeckne MaTepHasl ISl TOATOTOBKH U BEIIIOJIHEHHS JIaO0OpaTOPHBIX padoT
Meroandeckre MaTepHalbl JUIsl MOJATOTOBKH M BBIIOJIHEHHS CaMOCTOSATENBEHOM paboThI
Meroandeckrue MaTepHasl JUIsl IIOATOTOBKH K 3K3aMeHaM

TpeboBaHMs K PEHTHHT-KOHTPOIIO (IJIS SK3aMEHA)

L=

1. MeToauueckue MaTepHaJbl 10 NOATOTOBKE U BHINNOJIHCHUIO JIaﬁOpaTOpHLIX pa60T

OTueT 0 BHIIOIHEHHOH JTabopaTopHON paboTe 0 aHATOMUHU U MOpdooTu pacTeHui: 0)HOPMIIEHHBIH PHCYHOK TIOCIIEe
MHKPOCKOITNYECKOT0 M3YYESHUs NPEIUIOKEHHBIX MpernapaToB WM n3ydaeMoi Mopdonoruueckoid ctpykrypsl. C 3TOH 1enbio
UCIIONB3yeTCsl albOOM Ul PHUCOBAaHUSA, IIiE 3aIMCHIBACTCS Ha3BaHHME TEMBI, PYCCKHE M JIATHHCKHE Ha3BaHHUSA OOBEKTOB.
PuCyHOK BBINOJTHSIETCSI POCTHIM KapaHAAIIOM CPEIHEH MSTKOCTH, IOIyCKaeTcs MCIOIb30BaHUE LIBETHBIX KapaHAalleH Juis
Oosiee YETKOTO BBIZECTICHUS KIETOK pa3HbIX TKaHeH. PUCyHOK noipkeH ObITh 4€TKMM, Oe3 ciydallHBIX ITOJPOOHOCTEH,
JIOCTaTOYHO KPYIHBIM, YTOOBI Ha HEM MOXHO OBUIO M300pa3uTh Bce HEOOXoauMble Aetanu. [Iponopuuu obiero pasmepa u
JieTayieil JoJOKHBI OBbITh BBIZEPKaHbL. Kaxplii pUCYHOK J0JDKEH UMETh 0003HAuSHHMs, OHHM ITIOMEIIAIOTCS ClIpaBa OT PUCYHKa,
TI0/1 PUCYHKOM - oAnuch. HeoOXxoanmble BEIBOABL, ONIPEAEICHUs, 3aIIHChIBAIOTCS HA 00OPOTHOM CTOPOHE alIbOOMHOT'O JIUCTA.
[ocne oopMiIeHHS PUCYHKOB K COOTBETCTBYIOLIECH TeMe ajab0oM cllaeTcsl Ha MOANMCH MPEoIaBaTelo.

JJABOPATOPHAS PABOTA Ne 1
Oco0eHHOCTH PACTUTEIbHOM KJIETKH

Knemka. Oowuit nnan cmpoenusn. Llumonnazma u ee ceoiicmea
Llenvy pabomei: BEIACHUTH 00I1Iee CTPOSHHUE PACTUTEIBHON KIIETKH. J[0Ka3aTh N30MpaTenbHyIO IPOHUIIAEMOCTh OIPAaHNYHBIX
MeMOpaH.
Mamepuanet u 06vexmur: 1yk pemyatsiii (Allium cepa L.), xenatensao cunuii; 8% pacteop NaCl.
Xoo pabomet:
1. NpPHUrOTOBHUTH MpeAMETHBIC U TOKPOBHEIE CTEKIIA.
HaHECTH Ha MPEeAMETHOE CTEKJIO KPYIHYIO KaIUTIO BOJIBI.

3. W3 MSCHCTOH YelIyH JyKa BeIpe3aTs HeOounpmmoit kycouek (0,5 — 1 cm2). C BHyTpeHHeH (BOTHYTOH) CTOPOHBI CHATh
KOXMUILY, IOALENNB €€ UIVIOK Wi NUHLIETOM. I10JI0)KUTh €€ B KaIlIto BOJbI 110 BO3MOXHOCTU HE CMUHAs, HAKPBIThH
MTOKPOBHBIM CTEKJIOM.

4. paccMOTpeTh IIPU MaJIOM yBENWYEHUN Hauboiee yaagHoe MecTo Ha npenapare. OOpaTuTh BHUMaHUe Ha GOpMy
KJIETOK, HAHTH 51O, OCTAPAThCS ONPEACIUTh T'PaHUILY BaKyOJIH.

5. TepeBecTH MUKPOCKOII Ha cruitbHOE yBenmuueHue (20X, 40X). moctapatbcsi HAUTH MOPHI B 000J0YKE, TPAHHIIBI
MEXTy 000JI0YKaMH COCETHHUX KIIETOK.

6. 3apucoBath 2-3 kieTku. OTMETHTH 000JI0OUKY, BAKYOJIb C KIETOYHBIM COKOM, TIa3MajJeMMYy, TOHOIUIACT, SIIPO.

7. BepHYTb MHKPOCKOII Ha ciaboe yBennueHue. He cHUMas mpemapara, MOJIOXKHUTh MOJOCKY (DHUIbTPOBANbHON Oymaru
PSIOM C TIOKPOBHBIM CTEKJIOM CJI€Ba TaK, YTOOBI BOJAa OTTATMBANACH M3-II0J] CTEKJA — IoJocka Oymarm Oyner
MOCTENEeHHO HaMOKaTh. C MPOTHBOIIOJIOKHOM CTOPOHBI OT ITIOKPOBHOTO CTEKJIa HAHECTH HECKOJIBKO Kalelb PacTBopa
NaCl. On Oyzer BTATMBATHCS T10]] TIOKPOBHOE CTEKJIO M 3aMEIaTh BOLY.

8. cienuTh 3a U3MEHEHHWEM IPOTOILIACTA B KieTkax. [locTeneHHo muroruiasMa OyaeT oTcraBaTh OT obosiouku. Haiiti
pa3HbIE COCTOSIHUS TUIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BU/IBI TUIa3MOJIN3A.

9. 3aMEHUTh NOJIOCKY (GUILTPOBaILHOM Oymaru u rutazmonutuk (8% pactBop NaCl) Ha BoJy, BepHYTb KIETKH B
MePBOHAYAIEHOE COCTOSHUE — MPOCIEIUTh ACTIIa3MONIHN3.

10. 3apucoBaTh KJIETKH B COCTOSIHUH TNIa3MOJIH3a.

11.3anucaTh ¥ 3aIOMHUTH ONpEENCHHS: IUIa3MOJIHN3 — SBJICHHE OTCTaBaHMA NMPOTOIIACTa OT 0OOIIOYKH KIETKH HpH
MOTepe BAKYyOJISIMH BOJBI, JIIUIA3MOJIN3 — BO3BpAIEHHE IUIA3MOJIU3UPOBAHHOTO MPOTOIUIACTAa B MEPBOHAYAIBHOE
COCTOSIHUE NIPH MOCTYMJIEHUU B KJIETKY BOABI, Typrop — Halps>KEHHOE COCTOSHUE KIIETOK.

ITnacmuowt

Lenv pabomut: I3y4uTh CTpOCHHE PA3HBIX THIIOB IDIACTU U MX ITOJIOKEHUE B OpraHaX.

Mamepuanvr u obwvexmoi: dnones kanaickas (Elodea canadensis), tpaneckanuus (Tradescantia sp.), paOuHa ropbkas
(Sorbus aucuparia L.), nanneim makickuii (Convallaria majalis L.), munoBauk (Rosa sp.), nomunop (Lycopersicum
esculentum L.).

Xoo pabompi:

L

1. IIpuroToBHTH Mpemapar JKcTa 3j10AeH. PaccMOTpeTh MPH MaIoOM YBEJIIMYCHUH HAanOOJIee yaadHOe MECTO Ha

npemnapate. [TocTaBUTh B ICHTP MPO3CHXUMHBIC KJIETKH, OJFDKE K MecTy oTpbiBa. [lepeBecTr Ha OolbIoe
yBenuuaenue ( x 20, x40).

2. Haifti XJI0pOIUIaCThl, OTMETUTH OCOOCHHOCTH UX JIOKAU3AIMH B KJIETKE, YOCIUThCS B HATMIHAU MX

nBkeHust. OnpeIeUTh THIT ABIKCHHS (CTpyHYaToe, KpyroBoe).

3. 3apucoBath 2-3 kietku. CTperkaMu Moka3aTh JBHKEHUE XJIoporuiacToB. CaenaTh He0OXOAUMbIC

0003HaYEHMUSI.




II.
1. IpurotoBuTH mpemapat MAKOTH IUIOIOB, MOIEIHB UIJI0I KYCOYeK MSIKOTH U PACTepPEB €T0 B KaIUIe BOJBL.

2. Paccmorpers pu MaJioM yBeJTMYEHHH HanboJiee ylaqHoe MECTo Ha Ipernapare, HepeBecTH Ha OoJbIIoe
yBenudenue (x20). OOparuTh BHUMaHKuEe Ha OPMY KIETOK, XPOILIACTHI, OTMETUTH UX THIIL.

3. 3apucoBaTh 1Mo 2-3 KJIETKHU pa3HbIX mI00B. Cenats HeoOX0uMbIe 0003HAUCHHUS.
III.
IIpuroToBUTH Npenapar , CHAB KOKHUILY C HUXKHEH CTOPOHBI JIMCTA TPaJEeCKaHIIMK U IOMECTHUB €€ B KaIUIIO BOJIBI.
PaccMmoTpeTh npu 6OBIIOM YBETHUCHHUH JICHKOIIACTHI B STICPHOM KapMAIIIKe — OHH BBITJISIAT KaK MEIIKUE
GeclBETHbIE HIAPUKU.
3. 3apucosath 2-3 xietku. Crenats He0OX0JMMbIC 0003HAUCHHUS.

N —

Bomnpock! 11 KOHTPOJIS:

OOBACHUTH 3HAYCHUS TCPMHUHOB — THJIAKOUJI, TPaHa, CTPOMa, MEPUTLIACTHIHOE TIPOCTPAHCTRO.
CpaBHHUTH BHYTPEHHIOIO CTPYKTYPY Pa3HBIX THIIOB IUIACTH.

YeM 0OBACHUTH ABIKCHHUS XIOPOIUIACTOB? UeM OOBSCHHUTE THITBI 3TOTO IBHKCHUS?

Hazats tumsr xpomormactoB. UeM omnpenensercs ux popma?

B xaxoM HarpaBieHHH BO3MOXHO B3aMMOIIPEBPALICHAE TUIACTHL?

B kaxux opraHax u TKaHSIX CIIEAYyeT UCKATh Pa3HbIe THUIIBI TUTACTH?

A

3anacnvle numamenvHble 6euiecmea u meepovie KIOYEHUA

Lenv pabomur: I3y4uTh pazHOOOpa3ne SPracTUIECKUX BEIIECTB B TBEPAOM BHIC U KPUCTAUTMUSCKUX BKIFOUCHUI.

Obwvexmul u mamepuansi: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox moceBHo# (Pisum sativum L.),
oBec moceBHOU (Avena sativa L.), nyk peruateiii (4/lium cepa L.), kynena ayumctas (Polygonatum odoratum),
Oeronus (Begonia sp.).

Xoo pabompi:

1. M3rotoBuTh mpemapar KpaxMalbHBIX 3epeH KapTodens, oBca, Topoxa, OaHaHa. J[Is 3TOro MOCKOOIHTH OpHUTBOM
KycodeK KITyOHs KapTodersd, ceMsaoiel Topoxa; MOIyYeHHYI0 KpaxXMalbHYI0 MYTh Ha JIE3BUU OPUTBEI OOMaKHYTH B
KaIUTFO BOJBI HA TPEAMETHOM CTEKIle; ¢ 0aHaHa CHEeNaTh y4acTOK TOHKOTO MOIMEPEYHOTO Cpe3a; MPEeIBapUTEIBEHO
Pa3MOYCHHYIO B BOJIC 3€PHOBKY OBCA UTOJIKOI OITYCTHUTH B KAIUTIO BOIBI, IONYYUTh MyTh, 3¢PHOBKY yOpaTh.

2. Paccmotpets npu cunbHOM yBenuueHuu (20x, 40X) kpaxMasbHBIE 3€pHA Pa3HbIX pacTeHuil. OnpeneauTs
TUT KpaXMaJbHBIX 3€peH 10 opMe, TOJI0KESHUIO 00pa30BaTEIBHOTO IEHTPA U CTETICHUCIOKHOCTH.

3. 3apucoBaTh HECKOJIBKO KpaXMaJbHBIX 3€peH KaXKJoro pacTeHns. Crenats HeoOX0oauMble 0003HaUYCHHS U TIOATINACATD
HOJ] PUCYHKOM.

4. Jlns oOHapyKeHHs aJleipOHOBBIX 3epeH MOACHCTBOBATH HA IIPEmapar ¢ TOPOXOM PacTBOPOM HoJa B HOAWMCTOM KaJWH.

IIpu 3TOM KpaxManbHBIC 3epHA OKPacsATCS B TEMHO-CHHUH IBET, a aJCHPOHOBBIC 3epHA OYAYT 30JO0THCTO-KEITHIMHU.

OHM 0YeHb MEJIKHE, B OOJBIIOM YUCIIE CPEIU KPaXMaJbHBIX 3€PEH, IIPOCTHIE 110 TUITY.

3apucoBaTh KpaxMaJbHBIC U aJepOHOBEIC 3epHa. CaenaTh He0OXOAUMbIE 0003HAYCHUS.

6. V3y4nuTs BUABI TBEPIBIX BKIIFOUCHHUHN. [IJIs 4ero B3ATh KycOUYEK CYyXOH UellyH JyKa, IPeIBapUTEIbHO BEIIEpPKaHHOH
B TIIUIIEPHHE CO CIIUPTOM. PaccMOTpeTh Mpy MaJIOM YBETMIEHUH MUKPOCKOTa. HalTi 0THHOYHBIE KPHCTAILIIBI
okcanaTa Kanbius. OOpaTuTh BHUMaHKHE Ha UX pa3Mepbl OTHOCUTEIBHO KIETKH U pazHooOpaszue 1o Gopme.

7. 3apucoBaTb HECKOJIbKO KJIeTOK. CienaTh He0OX0AUMbIe 0003HAUEHUSI.

8. M3roTroBHUTh TOHKHII MPOJOJIBHBIN Cpe3 KycOuka KOPHEBHIIA KyNeHbl. PaccMOTpeTh pH €1a00M yBEJIMYECHUH.

HaiiTi BKIIOYEHHUS, CAeiaTh BHIBOABI 00 UX THMAX.

9. 3apucosarb BkmoueHus1. Caenats He0OXOANMMbIE 0003HAUYCHHUS.

10. I3roToBUTH TOHKHE MOTIEPEUHBIN U IPOJONBHBINA Cpe3bl Yepelka JucTa 6eronnu. PaccMoTpeTs npu 601b110M
(20x,40x) yBeTM4IeHUH TUIIBI BKITFOUeHMH. HaliTi pa3HbIe THITHI 10 opme.

11.3apucoBarts. Cnenath HeoOXouMbIe 0003HAYESHMSI.

9,1

Bompocsl Juist KOHTPOJIS:

B uem pasauia Mexay MepBUYHBIM M BTOPUYHBIM Kpaxmanom?

I'e HakamMBaeTCs MEPBUYHBIN Kpaxmai?

Kak popmupyercs kpaxmansHoe 3epHO?

Kak xnmaccudunupyrorcst kpaxManbHbIe 3epHa?

B uem oTnmume GeNKOB 3aMaCHBIX OT OEITKOB KOHCTUTYIIHOHHBIX ?

Kak obpasyrorcs aneiipoHoBsie 3epHa?

B uem oTimume mpoCTHIX alePOHOBBIX 3€PEH OT CIOKHBIX?

B kakux gacTsax KIETKH JIOKAIN3yeTcs 3aIacHOM 0enok?

9. B xakmx opraHax HaKarIMBaeTCs 3amacHON 6emIok?

10. YTo mpoUCXOAUT C aNelpOHOBEIMH 3EpHAMH NPH 000TAIEHUH KJISTKH BOTOI?

11. SIBistercs mu CTPYKTypa ajJeHpOHOBHIX 3€PEH BUIOBBIM MPU3HAKOM?

12. B 4eM 3aKIr04aeTcs MPEUMYILECTBO KHUPHOTO MaciIa Kak 3aacHOro MpoAyKTa nepe KpaxmanoMm 1 0enkom?
13. KakoB 6M0IOrHYeCcKuid CMBICI 00pa30BaHMs KPHCTAIJIOB MIaBEJICBOKHCIIOTO KaJbIHS B KJIeTKe?

14. Yto takoe padunsr? Ipy3s1? Kakue eme THITEI KPUCTAIIOB OBIBAIOT?

15. IlpuBenure npUuMepsl paCTEHU, UMEIOIIUX OIPENEIEHHBIN TUIl KPUCTAJLIOB.

16. Kakast ¢popma KpHCTa/UIOB IABEJICBOKUCIIOTO KaIbIIMS CBOMCTBEHHA JBYAOJIBHBIM PACTEHUSIM M KaKasi —0J{HO0JIbHBIM?

PN R LD -




JJABOPATOPHAS PABOTA Ne 2

Tkanu pacrenuii. O0pa3oBaTe/bHbIe TKAHU. IOKPOBHbIC TKAHH

Oépazosamensuvie mxanu. Cmpoenue KOHyco6 HApacmManus
Lenv pabomvi: O3HAKOMUTECS ¢ OOIIMMM NPHU3HAKAMH MEPUCTEM Ha NpHMEpe KOHyca HapaCTaHUS HIIOJCH.
Obvexmul u mamepuanst: Inozes kanajackas (Elodea
canadensis) Xo0 pabomul:
1. C nomouipto MpenapoBaIbHBIX UIJI TTOCIEI0BATEIBHO CHSTH JIMCTBS C KOHYCa HapacTaHHs BEPXYLIEYHOTO MOOerasionen.
2. PaccMmoTpeTh BpeMEHHBIN IIpenapaT oJ MUKpOCKONIOM. byzeT BuHa riajakast yacTb KOHyca HapacTaHus,
BO3HUKAIOIIUE U IOCTETICHHO Pa3pacTaroNIrecs: OyropKy — 3a4aTKH JIMCTHEB.
3. PaccMorpeth roTOBBII IIpenapar KoHyca HapactaHus nobera aionen. OOpaTuTh BHUMaHUE Ha (OPMY KIIETOK, pa3Mephl
sJep TIa KO 9acTu KoHyca.
4. 3apucoatb. Ha pucyHKe OTMETHTH MOJIOKEHUE MHUIHATIBHBIX KJIETOK, JINCTOBBIE OYTOPKH, MECTO HHTEPKAISIPHBIX30H.

Bompochk! [u1st KOHTPOJIS:

KaKOBBI XapaKTepHbIE MPU3HAKH MEPUCTEMATUYECKOM TKaHU?

B YeM OTJIMYMS MIEPBUYHON U BTOPUUHON MEPUCTEMBI?

MO KaKUM TPU3HAKAM KIIACCH(DUITUPYIOT MEPUCTEMBI?

YTO XapaKTEPHO JJIsi MHUIIMAJIBHBIX KIETOK?

4TO Takoe ructorer? Kakue rucToreHsl MOKHO BBIJIENIUTH B KOHYCaxX HapacTaHusl modera u KopHs?

NS

Ilepsuunas nokposnan mkaus InUdEPMa

Llenv pabomvi: 13yunth 0COOEHHOCTH NEPBUYHON IIOKPOBHOH TKAHH.

Obvexmul u mamepuans: TACTHS TIETaPTOHAN 30HAIBHOH (Pelargonium zonale Ait.) u KyKypy3sl (Zea mays L.)

Xoo pabompi:

1. TPHTOTOBHUTE MpeNapaT SUACPMBI C HIKHEH U BepXHEH CTOPOHBI JINCTa FepaHH.

2. paccMOTpeTh HPH MAJIOM YBEIUYCHHH IIPOCTHIE U KEIE3UCTHIE BOJIOCKH, BBISICHUTH HX OCOOCHHOCTH.

3. mpu OOJBLIOM YBEIMYEHUH PACCMOTPETh OCOOEHHOCTH OCHOBHBIX KJIETOK U YCThUIL. ONpeeauTh TUII yCThHIHOTO
anmnapata. CpaBHUTb YHCIIO YCTHUI] U POPMY OCHOBHBIX KJIETOK HM)KHEH M BEPXHEI CTOPOHBI JINCTA TePaHH.

4. TIPUTOTOBUTH Mperapar MMUAEPMBI C HUXKHEW CTOPOHBI JIMCTa KYKYPY3bl.

5. BBISICHUTH OCOOCHHOCTH OCHOBHBIX KJIETOK SITUIEPMBI IIPH OOJIBILIOM YBETMYEHHH PACCMOTPETh YCTHUUHbIH anmapar,
ornpezenauTs ero Tui. OOpaTUTh BHUMAaHUE Ha CTPOSHHE 3aMbIKAIOIINX KJIETOK YCTHHII.

6. 3apHCcOBaTh SNMUAEPMY NEJIAPTOHUU U KYKYPY3bl, CIIeNIaTh HEOOX0JUMble 0003HAYEHHUS.

Bomnpocs! ans KoHTpoA:

[Toyemy ycThHUIIA COCPEIOTOUCHBI MPEMMYIIIECTBEHHO Ha HIKHEH CTOpPOHE Jiucta?

Kaxue ocobeHHOCTH XapaKTepHBI AJI1 OCHOBHBIX KJIETOK YUAECPMBbI?

CtpoeHne yCTbUYHOTO ammapara u ero pasaoobpasue. OObSICHUTh MEXaHU3M JIBHKEHHS 3aMBIKAIOIINX KJIETOK.
KakoBs! ¢pyHxumn kporomux tpuxoM? 1o kakum npu3HaKaM MOYKHO TOBOPHUTH 00 MX pazHooOpa3uu?
DyHKIUY KETE3UCTHIX TPUXOM, X pa3HOOOpasue.

S

Bmopuunas nokposenas mxans. Ilepudepma
Lenv pabomoi: 3y4nTh 0COOCHHOCTH OT/IEIBHBIX CIOEB NEPHIEPMbI M UEUEBUUKH.
Obvexmul u mamepuaisi: BEIIEPKAHHBIC B TIHUIEPUHE CO CIIUPTOM moderu O0y3uHsl (Sambucus racemosa L.)
Xoo pabompi:
1. cpmenaTp monepeyHsIi cpe3 mobdera Oy3UHBI.
2. paccMOTPETh NPH MAJIOM YBEJINUCHUH, HAUTH (HeJUTOTEH, IIOCYUTATh YUCIIO CIIOEB IPOOKH.
3. paccMOTpeTh YCUEBHUKY.
4. BBISICHUTH OCOOEHHOCTH MPHJIETAIONINX K epHIepMe TKaHel epBUYHOI KOpPbI, 00paTUTh BHUMaHNE HA IIACTHHYATYIO
KOJUICHXMMY, KOPOBYIO IIAPEHXHUMY, CKJIEPEHXHMHbIE BOJIOKHA BO (DJIO3MHOM 30HE.
paccMOTpeTh TOTOBBIH MpenapaT MoNepedHoro cpesa cTedst Oy3UHEI.
6. 3apucoBaTh NEPUIEPMY C YCUEBUUKOW U TIPUJIETAIONIME K HEW TKaHHU MEPBUIHOM KOphI cTeOst. O003HaYNTh (esioreH,
(bennemy, BHIMOIHSAIONINE KIICTKH, 3aMBIKAIOIINE CJIOH, TUNIACTUHYATYIO KOJUIEHXUMY, KOPOBYIO IIAPEHXUMY.

93]

Bonpocs! a1t KOHTpoIs:

1. Tloyemy y MHOTOJETHHX PACTEHHUH 3MHAEpMa 3aMEHsETCs TPOOKOH?
2. B 4em oTnmume MeXIy CTPOCHHEM KJIETOK NPOOKH U SIHIEPMbI?

3. Tloyemy npoOKy Ha3bIBalOT BTOPHYHOM NOKPOBHOI TKaHbBIO?

4. Bnaronapst KakuM 0COOECHHOCTSIM CTPOEHHS POOKa BBITIOIHSET 3aIIUTHYIO QYHKIHIO?
5. YacTbio KaKOro KOMILIEKCa sIBJIseTCs IpooKa?

6. Kak uepe3s nepuaepMy poOUCXOAUT Ia3000MEH U TPAHCTIMPALHS?

7

8

9.

1

[To xakuM NpU3HaKaM MOXKHO HalTH (euiofiepMy Cpeay NapeHXUMHBIX KJIETOK KOpPBI cTe0s?
[Touemy Ha cMeHy niepuepMe IPUXOAUT KOpKa?
M3 KaKuX TUCTOJIOTUYECKUX HIEMEHTOB COCTOUT KOpKa?

0. Kakue oprasl pacTeHUH WM WX YaCTH IIOKPBITHI IEPHICPMOIL, @ KaKnue KOpKoii?
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Mexannveckne TKAaHH

Llenv pabomoi: BEIICHUTH UTOJIOTHYECKNE OCOOCHHOCTH PAa3HBIX THIIOB MEXaHWYECKUX TKaHEH, HX PACIIOJIIOKEHHE B
OpTaHax, CPaBHUTEIBHYIO XapaKTEPUCTHUKY.

Obvexmul u mamepuansi: crednn TeIKBEI (Cucurbita pepo L.), neHa (Linum ussitatissimum L.), TBETOHOC KyOBIIITKH JKENTON
(Nuphar luteum L.) cre6mu Oy3unsl (Sambucus racemosa L.)

Xoo pabompi:

1. TIpuroToBHUTH HOMEPEYHEIC CPE3BI CTEOIS THIKBHI U Oy3MHBI, 00paboTaTh peakTuBaMu ((hIOPOTIIONIH U COJSTHAS
KUCIIOTa) — Ha OJjpeBeCHEHNE. MO)KHO BOCIIOJIb30BATHCS TOTOBBIM IIpenapaTtoM (CcTeOesb THIKBBI).

2. Paccmotpers m 3apucoBaTh nepupepruuccKue TKaHW CTEOIs, BKIIOYAIOIINE IIEPBUYHYIO KOPY (KOJUIEHXMMA W KOpOBas
MapeHXruMa) U MePUIUKINIECKY0 WiH (Io3MHYI0 (y Oy3UHBI) CKiIepeHxuMy. CraenaTs HeoOX0AUMbIe 0003HAYCHNS.

3. BBICHHUTH THI M XapaKTep PacIONOXKEHHs KOJUICHXMMbL. BHUMATEIbHO PaCCMOTPETh XapakTep 000JI0YEK U UX PEaKIHIo
Ha PEaKTHB.

4. PaccMoTpeTs moOmepedHbIH cpe3 cTeOssl JbHA pPa3HOrO AWaMeTpa Ha TOTOBOM IIpemapare. oOpaTUTh BHHUMaHHE Ha
0COOEHHOCTH BOJIOKOH cTeOlel, oTinJaronuxcsi no auaMerpy. Crenats BBIBOJI O MPOUCXOKICHHH BOJIOKOH CTEOIIA
JbHA, CYJSI TI0 X PAacIONI0KEHHIO. 3apHUCOBAaTh.

5. CpenaTh TONEpEYHBIH Cpe3 IBETOHOCAa KYOBIMIKH, 00paboTaTh peakTHBaMH, OOpAaTHTh BHUMAaHHE HA a’pPECHXUMY H
CKJIEpEH/Ibl, BCTPEYAIOIIMECS B BHIEC WANOOJIACTOB KaK OINOPHbBIE KIETKH. BBIICHUTH THN CKJIEpEHI. 3apHcoBaTh C
COOTBETCTBYIOIINMH 0003HAUCHUSIMH.

Bomnpocsl [uist KOHTPOJIS:

1. Kak pa3nnyaroTcs MexaHUUECKHE TKaHU M0 PACIIONIOKEHUIO B opranax? KakoBel o0Iiye mpu3Haky MEXaHUIeCKIX
TKaHeit?

Mo xakuM IpU3HAKaM KJIaCCU(PHULIUPYIOT KOJICHXUMY?

[Toyemy KoOJUIEHXMMa HE MEHSIET OKpacKy 1o AeictBueM ¢uoporironnna u HCI?

Mo xakuM MpU3HAKaM KIaCCUPHLIUPYIOT CKIEPEHXUMY?

Kak 00BsICHUTB, YTO CpeIMHHAs UIACTUHKA BMECTE C IIEPBUYHOM 000IOUKON B KIIETKaX CKIEPEHXUMBI CTEOJISI THIKBBI
OKpallleHa 3HaYUTeJIbHO HHTEHCHBHEE BTOPUYHOMN?

YeM oTnMvaeTcs KCHUIEMHAs! U SKCTPaKCHIISIPHAs CKIIepeHXUMa?

[Toyemy nepBUYHBIEC BOJIOKHA CKIEPEHXUMbI 3HAUNTEIBHO IJIMHHEE BTOPUYHBIX?

KakoBbI 0COOCHHOCTH CTPYKTYPBI 000JIOUKH CKICpPEH T’

TwuIs! ckIepen, UX BCTPEIaeMOCTb.

vk v

Lo
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IIpoBoasmue TkaHu. MUKpocKoNnYecKoe CTpoeHne cTedas

Llenvb pabomoi: N3y4UTH CTPOESHHUE CTEOIS TPABSIHUCTHIX JIBYJOIBHBIX U OJTHOAOJIBHBIX M APEBECHBIX PACTEHHH.

Obvexmvl  u  Mamepuanvl:  (QUKCHUPOBaHHbIE CTeONM MM TIOCTOSHHbIE  MUKporpenaparel JbHa  (Linum
usitntissimum),nojiconHednrnka (Helianthus annuus), TIOCTOSHHbIE MHKPOIIPENapaThl IONEPEYHBIX CPe30B cTebiei
naugeiia (Convallaria majalis), kykypyssl (Zea mays), nansl menkonuctHoi (Tilia cordata); GhioporrONUH, CONSHAS
KHCJI0Ta, XJIOP-LIUHK-0/], pacTBOp H0Ja B MOAUCTOM KajauH, [NIMLEPHH.

Xoo pabompbi:

1. IlpuroroBuTh momepeydHsle cpe3bl cTeds, 00padoTaTh peakTHBaMu ((IOPOTIIONNH, COJISTHAS KUCIIOTA, XJIOP-IIUHK-HO,
pacTBOp Hoza B HOAMCTOM KaJIH, TIIMIEPHH.). MOXHO BOCITOJIb30BAThCS TOTOBBIM IIpenapaToM (cTederns JIbHA).

2. H3rotoBuTh npemnapar HOIepevHoro cpe3a cTeOst IbHa M 03HAKOMUTBCS C HEITYYKOBBIM CTPOSHHEM, a TaKKe CO
CTPOEHHEM JyOSHBIX BOJOKOH 3TOTO PAaCTEHHSI.

3. O3HaKOMHTHCS C NIEPEXOTHBIM CTPOSHHEM CTEOJIS 1OICONHeYHHNKA. ONPEAEINTh THIT IPOBOISIINX ITyYKOB.

4. PaccMoTpeTs npenapar IoIepeyHOro cpe3a KOPHEBHINA JIAaH/IBIIIA 1 O3HAKOMUTHCS ¢ IIYYKOBBIM CTPOESHHEM cTeOIIs
ATOTO PACTEHHS, ONPEIEIUTh THIIbI IIPOBOJISIIUX ITyYKOB.

5. PaccMmoTpeThb Ipenapar MorepeuHoro cpesza credist KyKypy3bl H 03HAKOMHUTBCS C ITYYKOBBIM CTPOSHHEM CTeOJIst 3TOr0
pacreHusi.

6. PaccMoTpeTh Ipenapar IornepeyHoro cpesa cTeOIsl JUIbl 1 03HAKOMUTHCS C HEITyYKOBBIM CTPOSHHEM CTEOJIst 3TOr0o
pacTeHusl, BBIICHUTD ITPUPOJLY TOANYHBIX KOJIEII.

7. Craenatb cxeMaTH4HbIE PUCYHKH BCEX N3yYEHHBIX THIIOB CTPOEHHMS cTeOiIel 1 0003HaYMTh TKAHU U UX KOMIUIEKCHI.
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Kopennb

Cmpoenue Kopus
Llenv pabompi: BHISICHATh OCOOCHHOCTH TIEPBUYHOM CTPYKTYPBI KOPHSI, BADHAHTHI CTPOCHHSI, 0COOCHHOCTH 3aJI0KEHHS
KaMOusi B KOPHSX, U HOPMHUPOBaHNE BTOPHUYHOM CTPYKTYPBI KOPHSI.
Obvexmul u 060pydosanue: KOPHU UPHUCA, KOPHU THIKBHI ((PMKCUPOBAHHBIA MaTepHall), TOTOBBIE IIPENapaTsl C IEPBUYHBIM H
BTOPUYHBIM CTPOSHUEM KOPHS, Tpenapar "3a10keHne KaMOusi B KOpHAX .
Xoo pabompwi:
1. ITpuroroBuTH NONIEpEUHbII Cpe3 KOpHs UpHca, 00paboTaTh peakTHBAMHU.




w

e

10.
11.

12

13.

14

PaccMmoTpeTs npenapar npu MajioM yBEJIHYSHHUH.

OO0paTuTh BHUMaHHE Ha YHCIIO apXOB B KOPHE UpHca KaK OXHOTOJIBHOTO PACTEHHMS, Ha PACIIONOKEHHE COCY 0B IIPOTO- U
METaKCHJIEMBI, HAUTH (II109My.

PaccMoTpeTh HEHTpaNbHYI0 4acTh KOPHSL.

Haiiti nepurikn n o6pazoBanre OOKOBBIX KOPHEH.

BeIsscHUTE 0011Me 0COOSHHOCTH IIEPBUYHOM KOPBI M CIIOEB, €€ COCTABIIIIOIIIX: 9K30 JEPMBI, ME30ACPMBI U SHIOACPMEL.
Haiiti npomyckHble KIETKH, 00paTHB BHUMAaHUE HA HX PACIIOI0KEHHUE 110 OTHOLICHHIO K IIPOBOJSLINM TKaHIM.
3apucoBaTh MOMIEPEUHBII cpe3 KOopHA upuca. CrenaTs He0OX0JiMbIe 0003HAUCHHS.

PaccMmoTpets 3anoxeHne kKaMOUs B KOPHAX Ha TOTOBOM IIpernapare.

[TpuroToBUTH NMONIEPEUHBII Cpe3 KOPHS THIKBBI, 00pabOTaTh pEaKTUBAMHU.

PaccMmoTpeTs npenapar npu MajioM yBEJIHYCHHUH.

. O6paTI/ITI) BHHMMAaHHC Ha YMCJIO apXOB B HepBH'-IHOfI CTPYKTYPEC 110 paCloJIOKCHUIO ITPOTOKCUIIEMbI U ICPBUYHBIX

paanaJibHbIX nyqeﬁ.
PaCCMOTpeTL KCWICMHYIO 30HY KOpHA. Haiitu KaM6PII7[, BBIACHUTD OTJINYUA BEPETCHOBUAHLBIX U JTYUCBBIX WHULTHATINAH.

. BeisicHuTh 00111ME 0COOCHHOCTH BTOPUYHON KOPBI: MTPOBOASIINE SIIEMEHTHI (DIIOIMBI.
15.
16.
17.

OOpaTHTh BHUMAHUE HA TAPEHXHUMY BTOPUYHOM KOPBI, BO3HUKIIYIO U3 TIEPUIUKIIA.

PaccMOTpeTh MOKPOBHYIO TKAHb KOPHSL.

3aprcoBaTh MOMEPEYHBIN CPE3 KOPHS ¢ 3AI0KEHUEM KaMOUsI U TMOTIEPEYHBIN cpe3 KOPHsI THIKBbI. CliesiaTh HE0OX0IUMBbIE
0003HaYEHUS.

KonTpoasHbIe BOIIPOCHL:

1.
2
3
4
5.
6.
7
8
9.
1

0.

I[To xakuM MpU3HAKaM MEPBUYHON CTPYKTYPBI MOKHO ONPEIEIUT TJIaBHBIN 3TO MM NPUIATOUHBIN KOPEHb JABYI0JIbHOTO
WK OJJHOAOJBHOTO pacTeHus?

Kakum Mopdonornyecknm nepectpoiikam mnoasepraercs snaoaepma? B cesizu ¢ yem?

[Toyemy TpeTHuHast CTPYKTYpa SHJOAEPMBI CBOMCTBEHHA MPEUMYILECTBEHHO OHOAOJILHBIM PACTCHUSIM?
I'me u kak 3aKiagpIBaeTCs KaMOHul B KOpHE?

Kakas pasauna B paboTe pa3HbIX yJacTKOB KaMOms1?

[Touyemy J1y4n B KOpHE Ha3bIBAIOTCS PaAUAILHBIMA?

Yro HAXOANTCS B LEHTPE KOPHS THIKBBI?

KakoBa cyznp0a nepBHYHBIX TKaHEH KOPHS IPH BTOPHUIHBIX MTPEOOPA3OBAHUIX?

KakoBbI Bo3pacTHbIE H3MEHEHHS KOPHSI OJJHOIOJbHBIX pacTeHU?

Kaxkoii 30He KOpHS CBOWCTBEHHO BTOPHYHOE CTpOEHHE?

Memamopgpo3zvt kopus. Kopnennoowt

Ilenv pabomul: BRIACHUTH 0OCOOEHHOCTH CTPOEHHS 3aMacaoiuX KOpHeil Ha mpuMepe KOPHEMI0/10B.
Obvexmul u 060pyo0o6anue: KOPHEIUIOAbl PA3JINYHbIX PACTEHUI, TOTOBBIE NIPENapaThl IONEPEYHBIX CPE30B KOPHENIOA0B CEM.

30HTUYHBIX, CEM. KPECTOUBETHBIX U CBCKIIBI.

Xoo pabompi:

1.

N

Sk w

=~

8.
9.

10
11

PaccMoTtpeTs KOpHEI0/161 (JI03MHOTO THIIA (MOPKOBB, NeTpyIka). CrenaTs HonepeyHsl cpe3. BELSICHUTH cOOTHOIEHNE
KCHJIEMHOH 30HBI M BTOPUYHON KOPBI.

PaccMoTpeTs roToBBIi Ipenapar KopHeIuoa (Go3MHoro Tuna. Haliti mepBH4Hy0 M BTOPHYHYIO KCUIIEMY, IEpBUYHBIE U
BTOPHUYHBIE pajinabHble Tydrn. OOpaTHTh BHUMAaHUE Ha YHUCIIO apXOB B IEPBUYHOMN CTPYKTYpeE.

Haiitn kaMOnanpHyI0 30HY.

PaccmoTtpets oMy, HATH CHTOBUAHBIEC YIEMEHTHI U (NIO3MHYIO MTAPEHXUMY U 3(PHUPO-MaCINIHbBIE XOIbI.

3apucoBaTh NONEPEYHbIH Cpe3, CAeIaTh HEOOXOAUMbIE 0003HAYCHUS.

Takum e 06pa3oM paccMOTPETh KOPHEIUIOA KCHIEMHOTO THIIa, 0OpaTUTh BHUMaHHE Ha COOTHOUICHHE KCHIJIEMBI U
(h1105MBI B H3y4aeMbIX KOPHEIIIOAAX.

3apucoBaTh NONEPEYHbIH Cpe3, cAenaTh 0003HaAYECHHSI.

PaccMotpeTh nonepedHslii cpe3 KOPHEIIoa CBEKJIbI, 00paTUTh BHUMaHNE HA YePEIOBAHNE CBETIIBIX M TEMHBIXKOJICIL.
PaccmoTpeTs roToBslil Ipenapar npu MajaoM yBennueHud. HallTu nepBUUHY0 U BTOPUUYHYIO KCHIIEMY, IEPBUYHBIE U
BTOPUYHBIE pajinaibHble Tydrd. OOpaTHTh BHUMAaHUE Ha YHUCIIO apXOB B IEPBUYHOMN CTPYKTYpeE.

. Haiiti momomHuTEIRHBIE KOMBbIIA KaMOus. [locunTaTh MX 9uCI0. BRIICHUTE XapakTep IesTeIbHOCTH.
. 3apucoBaTh MONEPEYHBIN Cpe3, cAIeNaTh He0OX0UMbIe 0003HAUCHHUS.

KOHTpOILHBIE BOIIPOCHI:

1.
2.
3.

Kakne nmpru3Haky aHATOMHUYECKOH CTPYKTYPHI MTO3BOJIAIOT CYUTATh KOPHEIUIO] METaMOP(O30M TITaBHOTOKOPHS?
B 4eM cxoacTBO M OTIIMYNE KOPHETIIOA0B (DJIO3MHOTO M KCHIIEMHOTOTHIIA?
B 1eMm cBoeoOpasne cTpyKTypbl KOPHEIIIOAa CBEKIIbl. Kakne mpru3HaKu COOTBETCTBYIOT CTPYKTYpe KOpHS?
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AHaToMu4ecKasi CTPYKTypa JHCTa

Lenv pabomut: BHIACHUTH OCOOEHHOCTH CTPOEHHS JIUCTA KAMEITMU ATIOHCKON U XBOH COCHBI.
Obvexmul u 060py006aHue: TOTOBBIE MUKPOIIPETIAPaThl JINCTA KAMEITUH U COCHBI.
Xoo pabompwi:

1.
2.

PaccMoTpeTh TOTOBBIN Ipeapar JUcTa KaMelluu SMOoHCKoH. HaiiTi mpoBoasIze 31eMeHThI, Me30(DHILT, YCThHUIIE.
3apucoBaTh MOMEPEYHBIN cpe3, CAeIaTh He00X0IUMbIC 0003HAYCHUS.




3. PaccMoTpeTh rOTOBBIH Mpemnapart JIMCTa COCHbL. HalTH MpoBOISIIINE 3JIEMEHTHI, CKIIA9aThIi Me30(HIII, CMOJISTHBIE XOIBI,
KYTHKYJY, YCTBHIIE.
4. 3apucoBaTh IMONEPEUHBIN Cpe3, clIeNaTh He0OX0UMbIe 0003HAYCHHS.
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Cems. CTpoenue, pasHoo0pa3ue ceMsiH

Lenv pabomer: 1) TI0O3HAKOMUTBCS CO CTPOSHUEM CEMEHH, COCTABUTD MPECTABICHUE O PA3HBIX THIAX ceMsH; 2) Hayuurthces
CaMOCTOSITETIBHO OMPENIENSTh THI CEMEHH U OMUCHIBATH €TI0 CTPYKTYPY.

Mamepuanvl k 3auamuio: ceMeHa pa3HOOOpa3HbIX pacTeHu (TOpoX, (Gacok, THIKBA, ICEHb, TPEUHXA, 37IAKH U ApP. IPEIBapUTEIHEHO
HAMOYCHHBIX HaKaHyHEe, HAaOOPBI CEMSIH OCHOBHBIX OBOIIHBIX KYJIBTYP B CYXOM BHUJIE).

Xoo pabompi:

JBYI0NbHBIE pacTeHUS

1. Paccmotpers BHemIHHE 0COOEHHOCTH CEMEHHU TOpoXa WiH (HacoiIH, 3apHCcoBaTh, OTMETUTh KOHTYPHI 3apOIBIIIEBOTO
KOpeIIKa, pyOurK (MECTO MPUKPEIUICHUS CEMSHOXKKHN ), 00paTUTh BHUMaHKE Ha (opMy pyOUmKa.
3adanue: 1) 3apucoBarh BHEUTHUN BHJI CEMEHH, OTMETHB BCE MEPEYHCICHHBIC YaCTH.

2. CHsIB CEMECHHYIO KOXYPY, IOJIYIUM 3apOBII ceMeHHU. Takum 00pa3oM, y 0000BBIX CEMsI COCTOHT U3 CEMEHHOMN KOXKYPBI U
3apoJbIlIa C KPYMHBIMH, MSICUCTBIMHU CEMSIOJSIMH, TJI€ M HAKalJUBAIOTCS NHUTAaTeNIbHbIE BellecTBa. Pa3BepHYTH
ceMs10JIM, 0OpaTUTh BHUMaHKE Ha MOJIOKEHHE 3apOABIIIEBOr0 KOPEIIKa U Mo4edKy. PaccMOTpeTh oueuKy Mo JIyHoi.

YV 6000BbIX TIOYEYKa XOpoIHIo TuddepeHnnpoBana. Y ¢Gacoyiu B na3yxe JUCTOYKOB 3aJI0KEHBI JaKe OyTOpKH [IBETKOB.
3aoanue: 3apucoBaTh 3apoABINI, OTMETHB CEMSIONH, 3aPOJBILIEBYIO MOYEUKY, 3apOJBILEBEIA KOPEIIOK, TUIIOKOTHIb (IacTh
cTe0enbKa HIDKE CeMsI0NBHOTO Y3I1a).
3. BBIUIeHHUTH ceMs TPEUNXH, OCBOOOTUTH €ro OT OKOJIOIUIOTHUKA.
a) Paspesath ceMs BIONB, OCMOTPETh MOJ Iymoi. MOXHO YETKO 3aMETHUTh MYYHHUCTBHIA, JETKO PacCHIMAOIIHIACS
SHJOCIIEPM OeNoro IBeTa U MAaTOBBIH 3apobli. TakiuM 00pa3oM, ceMs I'PEYMXH COCTOMT M3 dHIOCIEpMa U 3apo/bliia,
3armac IMUTATEeNBHBIX BEIIECTB B dHIocnepMe. CeMeHHas KOXKypa CEeMEHH TOHKas, U3 HECKOJBKUX CIJIOEB NMapEeHXUMHBIX
KJIETOK.
3adanue: 3apucoBaTh NPOJOJBHEIN CpPe3 CEMEHH I'PEYMXH, IIOKA3aB COOTHOLICHHE SHIOCIepMa M 3apojsimia. O003HAYHTh
YacTH CEMEHH.
6) VI3 ceMeHM IpeyMXd BBIYICHHUTH 3apOJBIII, CEMSIONIM 3apojbIlla CBEPHYTHI B TPYOKY, OXBAaTBIBaIOT YaCTH SHIOCIEpPMA.
HeobOXxoauMo pacmpaBUTh CEMSAIONM, MHOCTapaThCs B JIyIy PacCMOTPETh IOYedKy. Ilodedka 3apojbllla TIPEYHXH HE
muddepeHIpoBana 1 MpeICTaBIeHa MOYTH TIaJKHM KOHYCOM HapacTaHHs.
3a0anue: 3apucoBaTh 3apOABII CEMEHH I'PEUYNXU, 0003HAUUB BCE €0 YacTH.

4. PaccMOTpeTh BHEITHHI BUJ CEMEHHU KIICIIICBUHBI.
a) Y pyOunka MOXKHO OOHApYKUTh XapaKTepHOE MSCHCTOE pa3pacTaHKe, Ha3bIBAEMOE KapyHKYIIOH.
3aoanue: 3aprcoBaTh BHEIIHUH BUJI CEMEHH KJICIIEBUHBI, OTMETHB KapyHKYITY.
6) CHATP CEeMEHHYIO KOXYpPY, HaJIOpBaB €€ IpenapoBaJibHOW WIJIOW. Pa3pe3arh ceMs BOJIb MEPIEHAMKYISIPHO LIMPOKOM
cropone. PaccMoTpeTs B siymy. MOXHO YBHAETh MOLIHBII 9HIOCHEPM M B LIEHTPE Y3KYIO MOJOCKY M3 CEMsIONCH 3apo/pliia.
Takum 06pa3oM, ceMst KIICIEBHHBI COCTOUT U3 SHAOCIIEPMa U 3apOJIbIIIa.
B) CIaBHB OCTOPOKHO C OOKOB OCBOOOXIEHHOE OT CEMEHHOW KOXKYPBI CeMsl KJICIIEBUHBI, MOXKHO Pa3JeNIUTh €ro Ha JIBE YacTH
no cemsgomsiM. CeMsmony 3apofpliia OyIyT XOpOLIO BUAHBI HAa KaXKAOW IIOJOBUHE, OHM TOHKHE, C YETKO 3aMETHBIM
JKMIIKOBAHUEM, PACIIOJIOKEHBI T10 BCEH JIMHE CEMEHH. 3apOABIIIEBhIH KOPEIIOK OCTAHETCs Y OHOM U3 CeMsIoJIeH, oYeyuKa He
i hepeHIpoBaHHa, PEICTaBIeHa TOIFKO KOHYCOM HapacTaHHMsI.
3adanue: 3apucoBaTh IPOIONBHEIN Pa3pe3 U 3apOJIBILI CEMEHH, OTMETUB SHOCIICPM, YaCTH 3apO/IbIIIa.

5. CaMOCTOSITETBHO PACCMOTPETh CeMs THIKBBI, SICEHS, alelbCHHA WM ApYrux pacTeHuil. CaenaTh BBIBOJ O CTPOCHHUH
CEeMSsIH, PacIOJIOKEHUHU U (hOpMe 3apoJIbIIIa, 0COOEHHOCTSIX CeMsI0IeH, Touedku. /laTh XapakTepUCTHKY PaCCMOTPEHHBIX
CEeMSsIH, 3apUCOBaTh.

OHO10JIbHBIE pACTEHHS

1. PaccMoTpeTh BHENIHMH BHA 3€pHOBKH HIIeHUIBI. HalTH 3apoabii, s3HA0CTIEpM, OOPO3/KY, XOXOJIOK M3 BOJIOCKOB Ha
KOHIIE ITPOTHUBOIIOJI0KHOM 3apo/bIily. PaccMOTpeTs 3epHOBKH JPYTHX 371aKOB.
3a0anue: 3apucoBaTh BHEIIHUIA BUJI 36PHOBKH.

2. PaccMoTpeTh 1o MUKPOCKOTIOM MPOJIOIBHBIN Cpe3 3epHOBKH, HAMTH 3apoAbIil, 00paTHTh BHUMAHHE Ha AMUAECPMAIIbHbIE
KJIETKH [IIUTKA, BBITSHYTHIE B CTOPOHY 3Ha0cnepMa. [locuuraTh, CKOJIBKO 3a4aTOYHBIX JIUCTHEB MMEET MOYEUKa.
3aoanue: 3apucoBath IPOIOIBHBIN Cpe3 3ePHOBKH, OTMETHB BCE YaCTH 3apOJbILIA U SHIOCIEpMA.

3. Pa3oOparp 1o BHAaM HAaOOpPBI CEMSH OCHOBHBIX OBOLIHBIX M IOJIEBBIX KyJIbTYp. BBINETUTH OZHOCEMEHHBIE IUIOJBI
(30HTHYHBIE: MOPKOBB, IETPYIIKA, CEIbJCPE, TACTEPHAK, YKPOII; 3J1aKH1), COIUIOHs(CBEKIIA).

3arOMHHTh CEMEHa I10 BHELIHEMY BHUIY.

JlatuHCKMe Ha3BaHMS pacTeHHMi: ropox (Pisum sativum L.), daconb oOwbikHOBeHHast (Phaseolus vulgaris L.), rpeunxa
noceBHas (Fagopyrum esculentum L.), xnemesuna (Ricinus communis L.), nmennua msrkas (Triticum vulgare L.), poxs
(Secale cereale L.), sumens (Hordeum vulgare L.), oBec (Avena sativa L.), kykypy3a (Zea mays L.)

KOHTDOJII)HI:IG BOIIPOCHI:

ITo xakuM pHU3HAKaM MOXHO TOBOPHTH O Pa3HOOOpa3Uu ceMsH?

Yro o0miero u B 4eM OTIHYHUS B CTPOSHHH 3aPOBIIIA CEMSH JIBYAOJIBHBIX H OJTHOJOIBHBIX PACTCHUN?
CKOJIbKO CeMSI0JIei MOXKET OBITh B 3apojbiiie ceMeHu? [TpumMepsl.

ITo xakuM TIpU3HAKAM PA3TMYAIOTCS THUITBI CEMEHHON KOXKYPHI?

UTo 03HAYaIOT MOHATHS: KOJICOpH3a, KOJICONTHIIb, IUTOK, AICHPOHOBBIN CIIOH?
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6. Kakuie TUTIBI CeMSTH MOKHO BBIJISJIUTH TI0 CTPOSHUIO 3apOIbIIa?

7. Kakwue Tumbl ceMsH BBIACTAOTCSA IO MECTY OTJIOKCHUS 3allaCHBIX BCIIIGCTB?

JIABOPATOPHAA PABOTA Ne 8
Mopdosorus KopHs.

Mopdhonozun kopua. Kopueevie cucmemol

Lenv: 1) [T03HAKOMHUTHCS CO CTPOCHHUEM TJIABHOTO M MIPUIATOYHOTO KOPHEH, 0COOCHHOCTMH UX ()OPMUPOBAHHS, COCTABUTH
HPECTaBICHHE O PAa3HBIX THIIAX KOPHEBBIX cucTeM; 2) HayduThCst CaMOCTOSITENIBHO OIPEICIIATh THIT KOPHEBBIX CHCTEM.

Mamepuanvl k 3aHamMuI0: TPOPOCTKH Pa3HOOOPA3HBIX pacTeHU (TOpox, Ghacoiib, 3aKu U Ap.), repoapHbie 00pa3ibl HEKOTOPHIX
BH/IOB PaCTeHHH, IPOPOLIECHHbIE KITyOHH KapTodess.

Xoo pabompi:

1. Ha npumepe KOpHE# NPOPOCTKOB 3]1aKOB, ropoxa (WJIM IpYTruxX pacTeHHi) HaWTH 30HBI KOpHS. J{Js 3TOro paccMoTperh
MOJIO/IbIe KOPHHM IOJ| JIYIIOW W TPH MaJIOM yBEJIMYEHUH MUKpockomna. HalTh KOpHEBOW YeXJIMK, MPUKPHIBAIOIINN 30HY
JIEIICHIISI, PACCMOTPETh KOPHEBHIE BOJIOCKH, OOPaTUTh BHUMaHHE Ha UX YUCIIO WIJIAHY.

IpunoAHsB MOKPOBHOE CTEKJIO, HAHECTH Ha Mperapar ¢ KOHYMKOM KOPHS KarelbKy YepHOi Tyurn. Bokpyr dexiinka 0603HAUUTCSE
CITH3b B BHJIC CBETJIOTO IISTHA.

3amanue: 3apucoBaTh MOJIOIOH KOpEeHb, 0003HAYKB 30HBI.

2. Paccmorperh repOapHble 00pa3lbl pa3iMuHBIX BHIOB pacTeHuil (MUKYJIbHUK KpacuBbli — Galeopsis speciosa Mill.,
KieBep jyrosoit — Trifolium pratense L., moniepHa ceprnoBugHas — Medicago falcate L., cuBen myroBoit — Succisa
pratensis Moench., MamxkeTka oObIKHOBeHHast — Alchemilla vulgaris L. em Juz., oponuii a3 — Paris quadrifolia L.,
nanapin Maiickuit — Convallaria majalis L., Matiuk nyroBoi — Poa pratensis L. (unum npyrue 3j1aku), TpaBUiaT
ropoackoii — Geum urbanum L., kynampHuna espomneiickas — Trollius europaeus L. u np.). OnpeaenuTs THITBI
KOPHEBBIX CHCTEM, OTMETHTh Pa3HbIE 10 IPOUCXOXKICHUIO (AJUIOPH3HYIO - CUCTEMY TJIaBHOTO KOPHSI, aJULIOTOMOPH3HYIO,
TOMOPHU3HYIO - (CHCTEMY HPUIATOYHBIX KOpHEH) U M0 MOP(OJIOTHISCKIM OCOOSHHOCTSM (CTEpKHEBYIO, MOYKOBATYIO,
KHACTEBYIO, 0aXpOMUaTyIo, MPEepPHIBUCTO-0aXpOMUATYIO).

OrolOparh pacTeHHs C Pa3HBIMH THIIAMH 110 MECTY 3a0)KEHHS OPHIATOYHBIX KOPHEH: TMIIOKOTHIIBHBIC, Y3JIOBBIC (IIOIY3JIOBBIE,
Ha/ly3JI0BBIE), MEXK/I0Y3IIHEBbIE.

3amanue: 3aprCcOBaTh Pa3HbIC TUITBI KOPHEBBIX CHCTEM, 3aIIUCATh HX KPATKYIO XapaKTEPUCTUKY U IPUMEPHIL.

3. PaccmorpeTh 3an0keHHe MPHUIATOYHBIX KOpHEH Ha mo0Oerax, pa3BHUBIIMXCS M3 TJIa3KOB Ha KinyOHe kaprodens. Crnenatb
MOTIepEeYHbIH cpe3 uepe3 1oler B 30He MPUAATOUYHBIX KOpHEH. OnpeennTh YHUCIIO UX 3aJI0KESHUs] BHYTPUCTEOIIS.

3ananue: 3aprCcOBaTh BHENIHHN BUJ M CXEMY IOMEPEYHOTrO Cpe3a, OTMETHB KCuiieMy M (GIIo3My B MydKaxX, KaMOHaJbHYIO 30HY,
HEPBUYHYIO KOPY, IPUIATOYHbIE KOPHH.

KOHTpOIIbHBIE BOIIPOCHI:

1. Tlo xakuM mpHU3HAKaM KIaCCU(HUIMPYIOT KOPHEBHIE CUCTEMBI?

2. HasBarb THIBI KOPHEBBIX CHCTEM I10 IIPOUCXOXKACHHIO, MOp(hOJIorudecKkue TUIbL. [IpruBecTH TpUMEpHI.

3. Kakue kopHH Ha3bIBatoTCs mpuaaTouHbiMu? KakoBo nx 3Hauenne? Kak MOKHO Kiaccu(puIMpoOBaTh MPUAATOYHbIC
KOpHHU?

4. Kak BIHSIOT 9KOJOTHUECKHE YCIIOBHUS Ha ()OPMUPOBAHHE KOPHEBOM CUCTEMBI?

5. MoHO JIu B TIpeienax OAHOH KOPHEBOH CHCTEMBI BBIICINTH KOpHH N0 ¢pyHKuusaM? Kakum obpasom?

Buoouszmenenun xopneii

Lenv: 1) TI03HAKOMHUTBCS C pPa3HBIMH THIIAMH BHIOM3MCHCHHH KOpHeH; 2) HayuurThcs caMOCTOSITENBHO OIPEAENATH THII
BUJIOM3MEHEHHUS KOPHEN U OMUCHIBATH €r0 CTPYKTYPY.

Mamepuanvt x 3ansmuio: repbapHbie 00pa3Ibl HEKOTOPHIX PACTCHHN (€M, COCHBL, JIOIKHA, TOPOXa, KIEBepa, YUCTSIKa BECCHHETO,
MOOKM JIBYJHCTHOW, OYHMTKA IypPIYPHOTO, TAaBOJTH UISCTHJICIIECTHOH) MO TeMe «MeTaMOp(o3bl KOPHEBBIX CHUCTEMY;
HOCTOSIHHBIC TIperapaTbl KIyOCHBKOB Ha KOPHSAX OOOOBBIX, KODPHS-IPHCOCKH IIOBWIIMKH; (PUKCHPOBAHHBIC IIpernapaTsl
MHKOPU3bl U KOPHEBBIX IIHIIEK; KOPHEIUIOAbI HEKOTOPBIX OBOIIHBIX KYJIBTYpP (MOPKOBH, CBEKJIbI, PEIbI U T.IL.).

Xoo pabompwi:

1. Paccmorpers moj symoi "Mouky" kopHel cocHbl (Pinus sylvestris L.) nin enn (Picea abies (L.) Karst.) , BblaenuTsb
MHUKOPHU3HBIE U POCTOBBIE, 00pPaTUTh BHUMAHUE HA UX OTIIMYUSL.

MHuKOpH3HbIE KOPHH TMOJIOKHUTH 0/ TIOKPOBHOE CTEKJIO W PACCMOTPETh NPU MAjoOM YBEIHMYEHHH MHKpockomna. HaiTn uexon u3
ru¢oB.

3amaHue: 3apucoBaTh BHELIHMH BHJA KOPHEH COCHBI M KOHYMK MHKOPH3HOTO KOpHsi Oosee KpymHbIM IutaHoMm. Crenats
0003HaYCHUS.

2. PaccMoTpeTh KOpHEBYIO CHCTEMY JIIONMHA WM kieBepa (p. Trifolium), ropoxa (Pisum sativum L.). Haiitn KopHEBBIE
Ki1yOeHbkH. PaccMOTpeTh Ha TOTOBOM Mperapare cpes3 uyepe3 KiyOeHeK, o0paTuTh BHUMaHHe, B KaKOW 4YacTH KOPHS
(opmupyercst OakTepHOMIHAs TKaHb, KJIETKHM KOTOPOH HAllOJHEHBl KIyOeHbKOBBIMH OakTepusMu. Boxpyr
0OaKTepUONTHON TKaHU PACIIOJIararoTCsl KIETKH ITapeHXUMBI, Iepexo el B nepuaepMy. BHYTpy mapeHXuMsl IpOXoasT
MPOBOJISIIIINE ITyYKH, CBS3BIBAIOIINE KIIyOSHEK C IIPOBOJIIIECH CHCTEMOM KOPHS, Ha KOHYMKE KIyOeHbKa UMEIOTCS KIIETKH
MepHCTEMBbI, 00eCIIeYrBaIOIINE POCT KIyOeHbKa.

3ajanne: 3aprCcoBaTh BHEIIHHN BHI KOPHEBOW CHCTEMBI C KIyOCHbKAMH W IONEPEYHBIH cpe3 depe3 KIyOeHEK Ha TOTOBOM
npenapare, BAeiIaTh He00X0AUMbIe 0003HAYCHHUSL.

3. PaccmoTperh BHEUIHMH BHJ] KOPHEBBIX CHUCTEM 4YHCTAKa BeceHHero (Ficaria verna Guett.), TOOKW IBYJIHCTHOU
(Platanthera bifolia (L.) Rich.), ountka myprypHoro (Sedum purpureum (L.) Schult.). Haiiti 3amacaromue (KopHEBBIC
IAIIKA) ¥ IATAIOIHEKOPHH.




3amanue: 3apucoBaTh BHEITHUN BHJ KOPHEBOI CHCTEMBI Pa3HBIX PACTCHHUN C KOPHEBBIMH IIUIIKAMH, OTMETHTH 3aI1acaroIie
Y TIMTAIOIINE KOPHH.

4. PaccMoTpeTh BHEIIHWH BUJ MOBHWIWKH eBponeiickoil (Cuscuta europaea L.), HAUTH KOPHH-TIPUCOCKH, TIOCMOTPETh HA
CBSI3b  KOpHEHcpacTeHHeM-X035MHOM.PaccMOTpeThroTOBBIHIIPEIapaTIIoNepedHOr0CPe3acTeOIsICKOPHSIMU -IIPHCOCKAMHU
napaszura. OOpaTHTh BHUIMaHUE Ha CBSA3b C IPOBOJSILEH CUCTEMOI X035MHA.

3ananue: 3apucoBaTh BHEUIHUI BU U MONIEPEYHBIN cpe3

5. PaccmorpeTs BHENIHUIN BUIT KOPHEILIOA0B MopKkoBH (Daucus sativa (Hoffm.) Roehl.), ceexisr (Beta vulgaris L.) u ap.
HaiiTi cOOCTBEHHO KOpEHb, THITOKOTHIIBHYIO YacTh KOPHEIUIoa (IeHKa), pO3eTKY JHCThEB(TOJIOBKA).

3amanme: 3apucoBaTh KOpHETUIONEL. OTMETHTH Ha PICYHKE COOCTBEHHO KOPEHB, THIIOKOTHIIBHYIO YaCTh KOPHEIUIO A,
PO3ETKY JINCTHEB.

KoHTponsHBIE BOIPOCHI:

OTI9atoTCs TN MPOUCXOKICHAEM KOPHEIUIOA U KOPHEBas IIHIIKA?

Kakwe THIbI KOpHEBBIX ITUIIEK MOKHO Ha3BaTh, M HA YeM OCHOBaHA WX KiIacCH(UKamms?

Yro Takoe mukopu3a? KakoBo e€ 3HaueHHe 115 000X MapTHEPOB?

Kakwue cymecTByroT THIIBI MEKOPH3EI? B gem BeIpakaeTcst MeTaMop(}o3 KOpHs IIpu MUKOpH3e?
Kak uacTto BcTpeuaeTcst Mukopusa B npupoze?

Ha3zoBure mpumeps! Apyrux MeTaMoppo30B KOPHEH.

A

JIABOPATOPHA PABOTA Ne 9
Mopdoorus nodera

Cmpoenue noveza. Pumm pazeumus

Lenv: 1) Ilo3HAKOMHTBCS CO CTPOCHHEM MOOETOB, 0COOCHHOCTMU HX (POPMHUPOBAHHS, COCTABUTh PESICTABICHUE O Pa3HBIX
THIax noderos; 2) Haydurbcs caMOCTOATENBEHO ONMPEACIIATE PUTM PAa3BUTHSL, IIPOJODKHTEIBHOCTh )KU3HU ITOOETOB.

Mamepuane k 3ansamuro: NIOOETH Pa3HOOOPA3HBIX TPABSHUCTHIX M APEBECHBIX PACTCHHUHN (AMKasl pelbKa, ICHOTKA, MAHKETKa
WIIH IPYTHE TPABBL. TIOOETH IEPEBbEB - ICEHb, KIICH, JINMNA, Iy0, Oy3HuHa).

Xoo pabomet:

1. Paccmorpets OesnucTHble oderu O0y3uHbl (Sambucus racemosa L.) HaliTH JUCTOBBIE PYOLBI U JIUCTOBBIE CIIEIbI.
OTMETHTh BEreTaTUBHbBIC U TeHEPATHBHBIC IOYKH, U3YYHUTh UX CTPOCHHE.

3ananue: 3apucoBaTh OOLIMIA BUJ T00Era, pa3Hble TUIIBI TOYEK y OY3UHBI.

2. PaccMmotpets Oe3nmucTHbIC I0OerH scens (Fraxinus pennsylvanica Marsh.), knena (p. Acer L.), munel (Tilia cordata Mill.),
nyb6a (Quercus robur L.) HAWTH TUCTOBBIC PYOLBI, OTMETHUTD PACIIONIOKEHHE JIMCTOBBIX CIICA0B Ha HEM.

3amanue: 3apucoBaTh BHEIIHUN BUA T00ETa, OTMETUTh BEPXYILECYHYIO H OOKOBBIC TIOUKH, Y3JIbI, MEXKAOY3IIHS.

[To moueyHOMY KOJIBIY (30Ha YKOPOYEHHBIX MEXJO0Y3JIHi B MECTE PACHOJIOKEHHUS [TOYSYHBIX Yellyil) ONpeNeNuTh TPaHuIly
TOJIMYHOro mpupocTa. Ha MpOTSHIKEHHH OJHOTO TOAMYHOrO NPHPOCTa M3MEPHTh MIMHY BCEX MEKIOY3JIHH, HauWHAs C
CaMBIX KOPOTKHX Ha MOYEYHOM KoJjble. [locTpouts rpaduk M3MEHEHWs IJIMHBI MEXKIOY3JIUH B Mpeaesiax roJAWYHOro
NPUPOCTA, Ha OCH a0CIHCC OTIOXKUTH JUTMHY MEXA0Y3JIHH, HA OCH OpJIMHAT — HOMEpA.

CoeMHUTP NOJTyYeHHbIE TOYKHU. TakuM 00pa3oM, MOJIy4HM OJJHOBEPILHMHHYIO KPHUBYIO, TIOKa3bIBAIOIYIO XOJ] pOCTa nobera 3a
BEereTallMOHHBIN ce30H (TOMYHBII ober). B Havane pocta MEKI0y3JHsl KOPOTKUE, 3aTEM IOCTENICHHO YBEIHMYUBAKOTCS, a
B BEpXHEW 4acTH mobOera CHOBa YKOPauMBAIOTCS. MexI0y3IHsl MAKCUMAIBHOM JUTMHBI Y Pa3HBIX BUJIOB PACTEHHH MOTYT
OBITh B pa3HBIX y4acTKax TOJUYHOTO 1mobera: OJIMKe K OCHOBaHHMIO, B CEPENIHE WM y BEPXYIIKU, HO OJHOBEPLIMHHOCTb
CoXpaHseTcs.

3. Paccmotpets Oe3muctHbIe oOern nyda (Quercus robur L.) HAWTH MUCTOBEIE PYOIIBI, OTMETUTH PACTIOIO0KEHUE JINCTOBBIX
CJIeJOB Ha HEM.

3ananue: [To noueyHOMY KOJIbIly (30Ha YKOPOUEHHBIX MEXI0Y3/IMil B MECTE PACIIOJIOKESHHUS IOYEUHBIX YEIIyii) ONPEaeIUTh
IPaHUIly TOAMYHOrO NpHupocTa. Ha NMpoTsHKeHWH OJHOTO TOAMYHOTO MPUPOCTa WU3MEPHUTh JUIMHY BCEX MEXKIOY3JIHM,
HAayMHas C CaMbIX KOPOTKHMX Ha MOYEYHOM Kouiblie. [1ocTpouTh rpaduk M3MEHEHUs JUIMHBI MEXIOY3JHH B Ipejenax
TOJIMYHOTO TPHPOCTa, HA OCH aOCHMCC OTJIOXHTH JUIMHY MEXIOY3JIUid, Ha ocu opauHart — Homepa. CoeanHHUTh
nosydeHHble TOukd. OnpesiennTh, COBNANAIOT WM HE COBIAJAIOT TOAMYHBIN M 3JeMeHTapHbId moberu. Y ayba B
npesienax roJIUYHOro modera MOYKHO BBIJICITUTh HECKOJIBKO 3JIeMEHTapHbIX.

KoHTponbHEIE BOIIPOCHL:

1. Ha3zoBute obure npusHaku modera

2. Tlo xakuM mpu3HaKaM MOKHO KIaCCU(pHUIIPOBATH moOeru?

3. Uro 03HAYAIOT MOHATHS «TOJMYHBIN TOOET, «dJIEMEHTapHBIH oOer»? UTo B HUX 00IIET0, B YeMOTIHNYUS?
4. Tlo xakuM NpHU3HAKaM KJIacCH(UIIPYIOT OYKH Ha Tobere?

Tunwt napacmanusa u éemenenus nobezos
Lenv: 1. II03HAKOMHTBCS C TUITAMH HapacTaHus 100EToB, 0COOEHHOCTAMH UX (POPMUPOBAHUS, COCTABUTH IIPEJICTABICHHE O
Pa3HBIX TUIIaX BETBJICHUS MOOETOB.
Mamepuaner k 3anamuro: TOOETH Pa3HOOOPA3HBIX APEBECHBIX pACTEHUH (SICEHB, KIIEH, JIUMa, 1y0, Oy3uHa).
Xoo pabompwi:

PaccmoTrpure MHoronetHwe moberm siceHs (Fraxinus pennsylvanica Marsh.), cocTosiue W3 HECKOJIBKUX TOIUYHBIX
npupocToB. Kak ocymiecTBisieTcsl €XKErofHOoe HapacTaHue 3TuX moberoB? BepxylneuHas moYka TpoOraercs B POCT,
Pa3BEePTHIBAIOTCS 3aJI0)KEHHbIC B HEW JIMCTOBBIE 3a4aTKH, BBITATHMBAIOTCS MEXKAOY3JHs 32 CYET WHTEPKAISIPHOTO pOCTa,




(hopMupyeTcsi HOBBIN TOAWYHBIN TOOET, MBI YK€ 3Ha€M 3aKOHOMEPHOCTH €r0 pPOCTa. BOKOBBIE IOYKH IPENBIIyIIEro
MIPUPOCTA TOXKE MOTYT TPOTATHCSA B POCT, 00pa3yst OokoBbie modern u T.1. ObOpasyeTcs cucrema noderoB. Hapacranue
TJIaBHOW OCH 3a CUET BEPXYIIECYHOH ITOYKH HA3bIBACTCS MOHOIOIHANBHBIM (monos —OOuH, podium — 0Cb), a BETBICHUE
O6okoBbIM. [lpuuem, MBI MOXEM YBHJAETH y IPEBECHBIX PACTEHHH, YTO TPOTalOTCS B POCT CaMbleé BEPXHUE IOYKU
TOAWYHOTO TPUPOCTa, B Oa3aibHOM yacTH mobera Movky crsiire. Takoe BETBICHHE HA3bIBACTCSI aKPOTOHHBIM. TakuM 00pa3om,
y siceHs HOpMHUPYETCSI MOHOIIOJHANIbHASL CHCTEMa IT00EroB.

1. PaccmoTpuM Hapactanue TiaBHON ocu W BerBieHwe y ymnbsl (7ilia cordata Mill.). BanmaTensHO mocMoTpHTe Ha
BEPXYUIKY JIUMHI O JTynoi. MOXHO yBHIETh, YTO BepXylIeyHas IOYKa OTMHPAET, MHOT/IA OCTACTCS B BHIIE MAJIIEHBKOTO
3aCOXIIETO NeHbKA WIIM BUACH TOJIBKO HEOOJBIION pyoerr.

Ha crnenyromuii ron Hapactanue nmodera Oyzer 3a cueT OOKOBOH, BEpXHEH MO MOJIOKEHHIO, HATIOMHHAIOIICH BepXyIIeuHyro. Takum
00pa3oM, MHOTOJIETHHIA TOOET OKa3bIBACTCS COCTABICHHBIM M3 TOANYHBIX MPUPOCTOB PA3HOTO MOPSIKA, SKETOIHO MIPOUCXOIUT
HepeBeplIMHUBaHne. Takoil THI HapacTaHWs OyJeT Ha3bIBaThCS CHMIIOAMATBHBIM. A TOCKOJBKY IepEBEPIIMHUBAHIE
OCYIIECTBIISIETCS 32 CYET CAMOi BepXHel OOKOBOM MOYKH — aKPOCHMITOTHATIBHBIM.

Kpome mouku, obecriedunBaromiell nepeBeplinHIBaHIE Ha CIEIYIOIINNA TO/, TPOraeTcss B POCT M YacTh HIXKE PACIIONIOKEHHBIX
GOKOBBIX MMOYEK, HO OMSATH-TaKU, CAMbBIX BEPXHHX IO MOJIOKEHHIO (akpoToHHs). Takum 06pasoM, GOpMHUPYETCs] CHMITOIHATbHASL
cucTeMa.

V TpaBAHHUCTBIX PACTEHUI TUIT HAPACTAHUS OMPEALISIETCS OJI0KEHUEM [BETOHOCHBIX MOOETOB, €CIIM OHM Ma3yLIHbIe — HAPACTaHHE
MoHomouanbpHoe. Eciu BepxyniedHble — JanbpHeillee HapacTaHue BO3MOXKHO TOJIBKO 33 CUET Ma3yIIHBIX MMOYEK, HAPACTaHUE
OyAeT CUMIIOUAIbHbIM.

3aganue:

2. OrmpenenuTh TUI HAPACTaHUA U BETBICHUA CIICAYIONINX PACTCHUI: KIICH SICEHENMUCTHBIN (Acer negundo L.), 6epe3a(p.

Betula), cupens (p. Syringa). IToka3aTh cXeMy HapacTaHUS M BETBICHHUS.

3. Ilo monokeHUIO IIBETOHOCHBIX MMOOEroB (Ma3yIIHble WIM BEpXYIIEUHBbIE) OMpPENEeTUTh TUN HApacTaHUS CIEAYIOIINX
TPaBSIHUCTHIX PACTCHHIA: TOJOPOKHUK Oombinoii (Plantago major L.), rpaBunat peunoit (Geum rivale L.), cMoika JTumKas
(Viscaria viscosa (Scop.) Aschern.), BepOeiiHuK O0OBIKHOBeHHBIN (Lysimachia vulgaris L), KOpOCTaBHHK IOJICBOM
(Knautia arvensis (L.) Coult.), npema 6enas (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cucTeMbl IOOETOB
9THX BUIOB. [ToueMy BO30OHOBIICHUE TPAaBSIHUCTHIX PACTCHUN HAa3bIBACTCA OA3UCHMITOIHAIEHBIM?

4. PaccMmoTpure oOpa3oBaHHE CHCTEMBI MOOeroB y ImiayHa OymaBoBHOHOTO (Lycopodium clavatum L.) xax npumep
AHM30TOMHOW AUXOTOMHUH. [lo KakuM mpU3HaKaM BETBICHWE Ha3biBaeTCs BepxymeuHsiM? Kak oHO mpowmcxomnt? s
CpaBHEHHSI PACCMOTPHTE TAJUIOMBI pyKyca (Fucus sp.).3apucyire.

KOHTpOJIBHEIC BOIIPOCHI:

Kak nponcxoaur o6pa3oBaHre MOHOIIOINATBHON CHCTEMBI TI0OET0B?

Yro 3HAYMT OTKPHITas U 3aKphITast CHCTEMa T00eroB?

Kaknmu MoryT OBITH IPHYNHEI NIEPEBEPIIMHUBAHNS?

Kakast cucrema oGeroB Ha3bIBaeTCsl CUMITOMAIbHON? KaKkoBbI THIIBI CHMITOIMAILHOTO HapacTaHus?
Bronornyeckoe 1 X035 CTBEHHOE 3HAYEHUE CHMIIOUAIBEHOTO HApACTaHHS.

Al

Memamopo3zvl noveza

Ilenv: 1) Tlo3HaKOMHUTBECSI C pa3sHBIMH THIAMH MeTaMopdo30B M0OEroB, ocoOeHHOCTAMM HMX (opmupoBanus; 2) Hayuurtbes
CaMOCTOSTENBHO OIPENeIATh THI MeTaMOP(O30B OOETOB.

Mamepuanst k 3ansmuro: GUKCHPOBAHHBIC JYKOBHIbI, CTEOICTyKOBHIBI, KIYOHH, KOPHEBHIIA, KayJIeKChl PA3MYHBIX PACTCHHUI
(TrONBIIAH, MHCKAapH, THALMHT, YECHOK, JYK, JIHIWS, TIIAJHOIYC, TONHHaMOyp, KapTodelns), CBEeXHE KIyOHH KapTodeis u
TonuHamMOypa, TyKOBHUIIA PEIUATOro JIyka, repOapHblii MaTtepuai no reme «Metamopdo3sl moderay.

Xoo pabompi:

1. Paccmotpute npeanioxeHHbIE TepOapHbIe 00pa3Ilbl, HAWINTEe MHOTOJIETHIO MOOETOBYIO0 OCHOBY (onyBaHuUHK ( Taraxacum
officinale Wigg.s.l.), kyneny (Polygonatum odoratum (Mill.) Druce), kneBep ropusiit (7rifolium montanum L.), kneBep
nyroBoit (Trifolium pratense L.), Kymbipb necHO# (Anthriscus sylvestris (L.) Hoffm.), wucroren (Chelidonium majus L.),
KOpocTaBHUK mosieBo#t (Knautia arvensis (L.) Coult.), mary nonesyto (Mentha arvensis L.s.l.), rpaBunar peunoit (Geum
rivale L.), neipeit nonsyuuit (Elytrigia repens (L.)Nevski), masens (Rumex L.), nauapin maiickuii (Convallaria majalis
L.), maitauk nBymuctHeil (Maianthemum bifolium (L.) F.W. Schmidt), Boponuii tna3z (Paris quadrifolia L.), Topei
3MeuHbli (Polygonum bistorta L.) unap.).

3aZ[aHHC: Bbl6epeTe pacTCHUs C KayAC€KCaMH, 3NUTIC€Or€HHBIMU W TUIIOTCOICHHBIMHU KOPHCBUIIIAMH. Baumarensno paccMOTpUTE
croco6 00pa3oBaHus, XapaKTep HAPACTAHUsL M BETBIICHHUSL. 3apUCOBATH BH/I [IPEICTABUTEINCH PA3IMIHBIX TPYIIIL

2. PaccMmoTpeTh BHENIHUN BHII, TPOJOIBHBINA U MOTIEPEYHBIN pa3pe3sl IyKoBuUIlb! Jiviuu (Lilium L.), perrgaroro ayka (Allium
cepa L.), napumcca (Narcissus L.), tronmenana (Tulipa L.), ragrousero ayka (Muscari Mill.). BeiscCHUTH pa3HUIly B
CTPOEHHH, CIOCO0E 00pa30BaHMs, ITPOIOIDKUTEIEHOCTH XKU3HH.

3ajanne: 3apuCcoOBaTh IPOIOJBHBIA W MOIEPEYHBIH CpPe3bl PA3HBIX JIYKOBHI, 0003HAYMTH MOKPOBHBIC M 3alacarollie Yellyu,
BEpXYILICYHbIC U Ta3yliHble mo4kd. ClenaTh BBIBOJBI O THIIAX HAPACTAHHS, MPOIODKHTENFHOCTH JKH3HH, CIIOCOOHOCTH K
BEreTaTHBHOMY Pa3MHOXEHHUIO.

3. Paccmotpers knyOHenmykoBUIBI Tnaguonyca (Gladiolus imbricatus L.) Kakas d9acte mobera moaBepraercs
napeaxumarnzanuu? Kax nponcxonut BereratuBHoe pazMHoxkenne? Kakoi cmoco6 Hapactanus?

3ajanue: 3apucoBaTh BHELIHUI BHJ U IOIEPEYHBIA Cpe3 KIyOHETyKOBHIBL. OTMETUThH JIUCTOBBIC PYOILBI, MMOYKH, IIPUIATOYHBIC
KOPHH, CTOJIOHBI C «IETKAMHUY.

4. PaccMoTpers BHEWIHMHM BHJ ceaMHU4HUKa eBponeiickoro (Trientalis europaea L.) wiam amokcel MyckycHoit (Adoxa
moschatellina L.), 3emnsauku ynecHou (Fragaria vesca L.). 3aganue: HaiiTm mom3eMHbIe W HaJq3eMHBIC CTOJOHHI,
3apHCOBATb.

5. Paccmotpers xiyoHu kaprodens (Solanum tuberosum L.), ronunamOypa (Helianthus tuberosus L.). Hailitn Bepxymky u




OCHOBAHNE, JICTOBBIE PYOITHI, TIOUKH.
3ananue: 3apucoBaTh KIyOHH KapTodels U TOMUHAMOYpa.

Paccmotpers ¢wmnoknanuu urmmansl (Ruscus hypophyllum L.), xnagonnn cuapxu (Asparagus L.), KOTIOUKHA OOSPHIITHUKA
(Crataegus sanguinea Pall.), ycut orypua (Cucumis sativus L.). Bce 370 mpuMepbl pa3HbIX BHAOHU3MCHEHHUI moOera.
Kakwne ¢pyaxuun onn Bermonasror? Kakne moderu mogseprarorces Hogo0HOMy MeTamopho3y?

3agaHue: 3apucoBaTh.

KoHTposHBIE BOIPOCHI:

YeM OTIMYAIOTCSI KOPHEBUIIIE U KayAeKc?

Kak oTnuuuTh KOpHEBHUIIA IO TPOUCXOXKICHUIO?

[IpuBeauTe MpUMeEpPHI paCTEHHH C pa3HBIMU THIIAMH KOPHEBUIIL.

Uro Takoe MapTUKYISAIH U KJIOHHPOBAHUE?

Kaxnmu nprzHakaMy XapaKTepU3yIOTCS CTOIOHBI, Kakie (YYHKIIMHA OHHU BBITIOTHSIOT?

Kakast pasHuIiia Mex 1y KiyOHETyKOBUIIAaMH U TykoBuIIamMu? [1o KakuM mpu3HAKaM MOYKHO KIIacCU(UITUPOBATH
JYKOBUIIBI?

Sk L=

JIABOPATOPHAS PABOTA Ne 10
Onpenenenne 1epeBbeB U KYCTAPHUKOB B 0€3JIMCTHOM COCTOSIHMU

Lenv: 1. Hayuntbes caMOCTOSITENBHO ONPEAETIATh TUIl HAPACTaHUS U BETBJICHHUS MTOOETOB.

Mamepuanel k 3aHamuio: TOOETH pa3HOOOPA3HBIX APEBECHBIX PACTCHUH

Xoo pabomoi:

1. PaccMoTpeTh mo0eru pa3HBIX IPEeBECHBIX pacTeHUH (JIIbI, Oepe3bl, TOTOIs, ONbXH, Ay0a u Ap.). HalTi npusHakw, mo
KOTOPBIM MOKHO MX OTJIMYMTH: PACHOJIOKEHUE MOYEK, UX (opMa U CTpOeHHe, LIBET 1odera, XapakTep JMCTOBBIX PYOLIOB U
CIICZIOB U T.J.

3anganue: Iloap3ydack onpenenuTeneM, oNpeaesIuTh 110 moderaM MpeaIoKEeHHBIX PACTEHUH UX BUJOBYIO IIPUHAIEAKHOCTD.

3ammcatb MOPPOIOTHUECKYIO XapaKTEPUCTHUKY Pa3HBIX BUIOB B TaOIHUITy 1:

B nporuiecce caMocTosITeNIbHOIM HHIUBHYAIbHON paboThl OIPEIEIUTh OCHOBHBIE BUABI APEBECHO-KYCTAPHUKOBOH (DII0pHhI
HaIlleH IMOJIOCH! B OE3IMCTHOM COCTOSTHHU. 3HATH JTATHHCKIE Ha3BaHUSI, YMETh Pa3IndaTh 0 MOP(Q OJIOTUISCKUM
MPU3HAKaM.

Cnarts 3adet 1o Teme (oopmiteHHas TabJwIa, 3HAHNE TATHHCKAX Ha3BaHUH U B «IHII0» He MeHee 30 BHIIOB JIEPEBBEB U
KycTapHHUKOB). CIIMCOK 00s13aTeNIbHBIX BUOB MPHJIAraeTcsl.

Tabmmna 1
[pusnaku Pacnonoxxenue Xapakrep INoukocnoxeHnne Jpyrue npusHaku
MOYeK JIUCTOBBIX (uBeT KOpHI,
pyOLOB U ciesioB Xapakxrep

Hassanue Ye4ueBHUEK U JIP.)
BHIA
(pycckoe u
JIATHHCKOE)

JIABOPATOPHAS PABOTA Ne 11
Mopdoaorus aucra

Lenw: 1) T103HAaKOMHUTBCS ¢ YACTSMHE JIHCTA H €T0 MOP(OIIOTUIESCKAMHI 0COOCHHOCTAMH; 2) HaydnThess caMOCTOATENBEHO
oTpeIeNATh MOP(OIOTHUECKHE TUITHI PACWICHEHHUS JTUCTOBOM IJIACTUHKH, Kpasi U )KIJIKOBaHUS JINCTA, (OPMBI TUCTOBOI
IUTACTUHKH, OCHOBAHUS U BEPXYILKH JIUCTA.

Xoo pabompwi:

1. BHUMaTenbHO H3YYHTE B YUSOHHKE Pa3iesl MOP(OIOTHH JIUCTA (MOP(OIOTHIECKOE paCWICHEHHE JIHCTA, POCTHIC U
CIIO>KHBIE JIUCTHSI, (POPMBI JINCTHEB), PACCMOTPUTE PUCYHKH. B mpakTukymMe o Mopdosorun HaiauTe ocoOsie hopMBbl
JIMCTHEB ¥ TUIIBI PACUJICHEHUS, HE BKJIIFOUCHHEIC B Ta0IHITy, (HOPMBI BEPXYIIKH U OCHOBAHUS JIUCTOBOW TUIACTHHKH,
paccMoTpuTe repOapHbIi MaTepHuall.

3amanue: BrIMoONHUTE KOHTPOJIBHYIO pa0boTy. ONMUIIKNTE MPEUI0KEHHBIE IUCTHS MO CICAYIONIEMY IIaHy: JIUCT IPOCTOH WITH
CJIOXHBIN, TIETLHBIA UM PACCEUYCHHBIN, TUI paccedeHus1, (opMa JHUCTOBOM MIIACTUHKY UITU JINCTOYKOB CJIOKHOTO JIMCTA,
0COOEHHOCTH JIOJICH JINCTA MPH paccedeHH, (hopMa BEepXyIIKA U OCHOBAHHUS JHCTOBOH IJIACTUHKH, THIIBI Kpas,
KHWJIKOBAHUS, YaCTH JINCTA.

KonTponbHbie BONIPOCHI:

1. HazoBute yactu nucra, ux pazHooOpasue u QyHKIHU.

2. Kak MOXHO KJIacCU(PHUIMPOBATH JUCThS Ha mobere? dopMariuu JIMCTHEB Ha IMOOETre.
3. Yto Takoe rerepoduIuIns, aHU30PUILITHS?




4. Tlo xakuM TIpU3HAKaM BBIIEIAIOTCS THITH paccedeHus? [IpuBenure npuMepsl.

JIABOPATOPHAS PABOTA Ne 12
7Ku3zHeHHb1e GOpMBI TPABSIHHCTBIX PacTeHMit

Llens: 1) TTo3HAaKOMUTBCS € pa3HBIMH THIIAMH KU3HEHHBIX ()OPM TPABSIHUCTHIX pacTeHHi; 2) HaydnThcst caMOCTOSATENEHO
OIIPEIeIIATh )KU3HEHHbIE ()OPMBI KOHKPETHBIX BUJIOB

Mamepuaner k 3anamuio: repbapHble 00pa3ibl TPABSIHUCTBIX PACTEHUN Pa3IUYHbBIX KH3HEHHBIX (POPM (CTEPI)KHEKOPHEBBIX C
MHOTOIJIaBBIM U OJIHOTJIABBIM ~KayAEKCOM, KOPOTKOKOPHEBUINHBIE, JATMHHOKOPHEBHIIHBIC, PBIXJIOJEPHOBHHHEIE,
IUIOTHOAEPHOBHHHEBIE, CTOJIOHO00Pa3yolIye, TyKOBUYHbBIE U KIyOHEITyKOBHYHBIE), )KMUBBIE TPUMEPBI PAa3HBIX KU3HEHHBIX
hopm.

Xoo pabomet:

1. PacnpenennTsb pa3faTovHBI MaTepHal 10 KM3HEHHBIM ()OpMaM HCXOJs U3 OCHOBHBIX IIPU3HAKOBKJIACCU(UKALINY.

2. BBIICHUTH OCHOBHBIE OTIMIHUTENBHbBIC IPU3HAKA PA3HBIX )KU3HEHHBIX (opM. 3ananue: 1. 3apucoBaTh, 3anucaTh NIPUMEPHI
0 KaXKJI0 *KU3HEHHOU (opMe.

2. Ilo mnaHy naTh pa3BepHYTOE MOP(HOIOTHIECKOE OMMCAHNE MTPEATI0KEHHBIX OOBEKTOB.

IT1aH 5K070T0-MOP(OIOrHIECKOr0 ONMCAHNS TPABSIHUCTBIX PACTCHUIN

1. Ha3panue pacteHus (pycckoe U OMHapHOE JATUHCKOE), CUCTeMaTH4YecKas MPUHAAIEKHOCTh(CeMEICTBO).

2. Mecto obuTanus (yKazaTh pacTHTEIbHOE COOOIIECTBO, B KOTOPOM COOpPAHO aHAIM3UPYEMOE PACTEHHE):

JIeC: IMPOKOJIUCTBEHHBIN (JyOOBBIH, JINIOBBI, KIICHOBBIN H Jp.), MEJIKOJMCTBEHHBIH (0€pe30Bblil, OCHHOBO-OJIbXOBBIN),
XBOMHBIH (€10BBIN, COCHOBBIH, TUCTBEHHUYHUK), CMEIIaHHBIHN (XBOIHO-IINPOKOIUCTBEHHBIN);

JyT (MOEMHBIHN, CyXO0JIBHBIN);

00J10TO: HU3MHHOE (TPaBSIHOE, TUITHOBOE C IIPE00JIalaHieM 3€JIeHBIX MXOB) HJIM BEPXOBOE (C TOCIOACTBOM C(harHOBBIX
MXOB);

cTenb (pa3HOTpaBHAs KPAacO4Hasl, Pa3HOTPAaBHO-KOBBIIbHAS, KOBBUIBHAS U IP.); BOIOEMEI U UX Oepera (IIpyzasl, 03epa, pydbH,
peK);

KyJIbTypHBIE cOOOIIecTBa (I10JI€e, caj, Oropo, MapkK, JeconapkK  T.1.).

3. OOuias XxapakTepHCTHKA )KU3HEHHON (POPMBI: OTHOJIETHHK (SIPOBOM, O3UMBIi1), ABYJIETHUK, MHOTOJIETHUK (MOHO- HIIH
MOJIMKapIUYECKuil).

4. TloazemHble BereTaTHBHbBIE OPTaHBI.

a) Kopnesas cucrema no gopme (cTepxHeBast, MOYKOBaTasi, KUCTEBast, 0axpoMyaTas H T.1.), [10 IPOUCXOKICHUIO
(mepBHYHasi, BTOpUYHAs, CMEIIAHHAS ), TIO OCOOCHHOCTSIM Pa3MEIIEHHS B TOYBE (3KCTCHCUBHAS, NHTEHCHBHAS,
MOBEPXHOCTHAS H T.1I.);

0) [Tox3emHbBIC TOOCTH:

Kopnesnie — xapakTep pocra (JUIMHHOE, KOPOTKOE, YKOPOUEHHOE, BEPTHKAIbHOE, TOPU30HTAIBHOE, KOCOE, MOHO- MIIN
CHMITIOIMABHO HapacTarollee, TUI0- WK 3MUT'€0T€HHOE), TOJIINHA;

KityOnu — hopma, Benm4mHa, OKpacka, XxapakTep HOBEPXHOCTH, IIPOUCX0XK/IEHNE (THIIOKOTUIBHBIE, HA CTOJIOHAX);

JlykoBumpl — (opma, BeNMYMHA, OKpacKa, XapakTep HMOBEPXHOCTH, IIEHYATHIe, YelIyiHdaTble, MOHO - WJIN CHMIIOJUAIBHO
HapacTallie, MHOTOJIETHHE U OJHOJICTHHE, MPOCThIE U CIOXKHBbIE, MOP(HOJOrnyecKasl MPUPOAa JTYKOBUYHBIX YelIyd
(HU30BBIE TUCTHS, OCHOBAHMS CPEIUHHBIX);

CrosioHbI — JIJIMHA, OKpacka, TOJIIIMHA, CTeleHb pa3BeTBiIeHHOCTH; KiryOHenykoBuibl — opma, BeMUMHA, LIBET, XapakTep
MTOKPOBOB.

5. HanzemHble OopraHsl.

a) Mopdonorus HagzeMHBIX ToOeroB: auddepeHmuanus Mo QYHKIUSIM (TeHEpaTHBHEBIC, BETCTATUBHBIC, BETeTATHBHO-
TeHEpaTHBHBIC), THIIBI MOOETOB MO MJIMHE MEXIOy3/nuil (po3eTouHble, MOIYypO3E€TOYHBIE, Oe3p03eTOUHbIE), II0
HalpaBJIeHUIO pOCTa W IMOJOXKEHWI0O B MPOCTpaHCTBE (OpPTO- M INIATHOTPONHBIE, IOJ3YYHE, CTEINIOIINECs,
TPUITOIHUMAIOIINECS, BBIOIINECS W TIp.), MO JUIMTEIbHOCTH >KM3HH (LIMKINYHOCTH: MOHO-, M- WM HOJHIHUKINYECKHE
nobern), Hauu4yue 1Mo0eroB C HETOJNHBIM IUKJIOM Pa3sBHUTHS, BUIOW3MEHEHHS HAJ3€MHBIX MOOEroB, IOJIOKEHHE MOYEK
B0O300HOBJICHHS.

Crebens — popMa Ha MOTIEPEYHOM CEYEHHH, TOJIIINHA, IIBET, XapaKTep MMOBEPXHOCTH U CTETEHb OIYIIEHUs, BUION3MEHECHHUS
cTebs.

JlmcTtes — TUN JIMCTOPACHOJNIONKEHHS (OUepeqHOe, CYNPOTHBHOE, MYTOBYATOE), HAIWYME JIHCTHEB pPa3HBIX (opmanuit
(HM30BBIX, CPEOMHHBIX W BEPXOBBIX), pa3HOOOpa3ue CPEAWHHBIX JHCTHEB (T€TEPO- WIM aHW30(WINA), THII CPEAUHHBIX
JUCTBEB (TIPOCTHIE, CIIOXKHBIE), CTECNEHb BBIPAKEHHOCTH Yy HHUX UYepeIlKa, MPHUINCTHUKOB, BIAralvina U ux Gopma.
XapakTep JMCTOBBIX IUIACTHHOK (IIEJIbHBIC, JIONIACTHBIC, pPa3leNbHBIC, PAcCEUeHHBIE), WX (opMa (VI JIOMACTHBIX,
pa3leNIbHBIX W PacCeueHHBIX yKa3zaTh Takke (OpMy JIomacTeil, cerMeHToB, Jojel), ¢opMa OCHOBAHMS W BEPXYIIKH
JMCTOBOW TUIACTMHKH, XapaKTep Kpas W >KWIIKOBAHUS JICTa, OKpacka BepXHEeH M HIKHEH IMOBEPXHOCTH, OCOOEHHOCTH
OIyILIEHHUS.

6) Cougernst — Tun (IPOCTHIE, CIOXHBIE), Ha3BaHHE (KHCTb, KOJOC, METENKa, TUPC W T.J.), XapaKTep OJIHUCTBEHHOCTH
(pponnosubie, OpakTeo3Hble, (poHIYyIe3HBIE, DS0paKTEO3HBIE), OCOOCHHOCTH  ANMKaIBHBIX  MEpUCTEM U
TIOCJIC/IOBATENILHOCTh PACHyCKaHHsI LBETKOB (OTKpBITBIE, HEOIPEe/eHHbIE, OOKOIBETHBIC, BEPXOLBETHBIE, 3aKPbITHIE,
OTIpeJIeNICHHBIC), TUI M XapaKTepUCTUKa CHH(pIOpeCceHIINA (00 BEMHEHHBIX COIBETHI) — MOHO- WJIHM TOJUTEINIECKHE,
MeTeJbuaThle, TUPCOUTHBIE, .

6. PenponykTuBHBIE OpraHbI.

a) L[BeTOK — Ha IBETOHOKKE WJIM CUASYHH, LIBETOJIOKE (BBITYKJIOE IJIOCKOE, BOTHYTOE), XapakTep CUMMETPUH (IIPaBHIIbHBIMH,
HETPABUIILHBIN), PACIIONOKCHHUE YaCTCH HAa [BETOJOXKE (IMKINYCCKUN, TeMUIUKIMYCCKUH, allMKINIeCKUi), 000€moIbIi
VJIM OJTHOTIOJIBIM, THII OKOJIOIBETHHKA (TIPOCTOM, CJIOXKHBII); MPOCTON OKOJIOUBETHUK ((opma, YHMCIIO JIMCTOYKOB, MX




OKpacka, OIyIIeHHWe W TMp.), dameyka (hopma, YWCIO 4YalIeTUCTHKOB, WX (opma, CTEleHb cpacTaHHs, OKpacka,
OTyIICHHE), BEHUHK ((popMa BeHUHKa, (hopMa M CpacTaHUE JICTIECTKOB, HaJNIHUe OTTHOOB, OKpacka, 0OCOOCHHOCTH 3¢Ba H
1p.); aHAPOIEW — YHUCJIO THIYMHOK, XapaKTep WX PaCIOJOKEHHs, CTENeHb cpacTaHus (s 000OBBIX — OJHO - HIIH
JIByOpaTCTBEHHBIA aHAPOLCH), 0COOCHHOCTH CTPOCHHS THIYMHOYHBIX HHUTCH M NMBUILHUKOB (MHTPO3HBIC, SKCTPO3HBIC),
PaCKPBIBAIOTCS MICISIMH FITH JBIPOYKAMH, CIIMIIAHKUE MBUTLHUKOB (CII0KHOIIBETHBIC U KOJIOKOJBYHUKOBBIC); THHEICH — TUIT
(amokapIHBIN, [IEHOKAPIHBIN: CHH -, apa- WIH JU3UKAPITHBIN), YHCIO TUIOOIUCTUKOB (U allOKAPITHOTO - MOHO- HJIH
MOJIMMEPHEI), MOJOXKeHue U (HopMa 3aBs3H, CTCNCHb BHIPAYKEHHOCTH CTOJIOMKA, (opMa M OKpacka phUIbIA; CIIOCO0
ombuUIeHYS, (JOPMYJIa U TUarpaMMa IBeTKa.

6) Ilnoxe! u ceMeHa.

[Tnoabl — TuM (amo- WK NEHOKAPIHHK), Ha3BaHUE (OPCIIKHU, TUCTOBKH, 000BI, KOPOOOUKH, CTPYUYKH, STOJBI U T.]1.),
0COOCHHOCTH BCKPBIBAHUS CYXHX MHOTOCEMSIHHBIX, KOHCHCTEHIIHS U OKpacka COYHBIX TUIOJ0B.

CeMmena — pa3Mmepsbl, opMa, OKpacka, HaJIMYUE MPUCEMSHHHKA, OCOOCHHOCTH CTPYKTYPBHI M OKPACKH CEMECHHOW KOXKYPBI;
JKOJIOTHUS PACPOCTPAHCHHUS TUIOJIOB U ceMsH (0apo- WM aJUIOXOPHEIC, 3KTO300X0PHBIC, SHI0300X0OPHBIC, aHEMOXOPHEIC
1 T.1.). Bee i miopl M ceMeHa OJTUHAKOBEI 10 (hopMe M OHOIOTMIECKHM OCOOCHHOCTSIM, HMEET JIU MECTO TeTePOKAPIIHS
U TeTePOCIICPMHUSL.

7. [eranpHas XapaKTepHCTHKA JKU3HEHHON (OpPMBI ¢ y4eToM CTPYKTYpbl HAA3eMHBIX M MOJ3EMHBIX OpIaHOB,
MIPUHAIIC)KHOCTh K SKOJIOTHIECKUM TPYIIaM 1o (hakTopaM BIIard, CBeTa H T.1. bruonorndyeckuii Tun no Payakuepy.

8. IlpakTmdeckas 3HAYNMOCTH, HCIOJH30BAHHUE UEIOBEKOM (JICKAPCTBEHHOE, KOPMOBOE, TEXHHUYECKOE, IEKOPATUBHOE,
COpHOE H T.II.).

3anaHue: 3apucoBath.

KoHTposibHBIE BOTIPOCHI:

Jatp onpenenenue xu3HeHHOH hopme(OKD).

UeM oTIMYaIOTCA APEBECHBIC, OTYAPEBECHbIC U TPABSIHUCThIE PACTEHUA?

HazoBure o0uiue 1 0TINYNTEbHBIC IPU3HAKU KOPOTKOKOPHEBHUIIHBIX, KUCTEKOPHEBBIX U JTTMHHOKOPHEBUIHBIX KD,
Ha3zoBure ob1me 1 oTIMYUTEIbHbIC IPU3HAKU CTEPKHEKOPHEBBIX K.

K kakoit )K® 6113KH PBIXJIOKYCTOBBIE U MJIOTHOKYCTOBBIE PACTEHUA?

I S

JIABOPATOPHAS PABOTA Nel3
I'eHepaTuBHBIE OPraHbl IBETKOBOIO PACTEHMs

Llgemok. Mopgonozun yeemka

Lenw: 1) TTo3HAaKOMHUTHCS ¢ pa3HBIMH THIIAMH IBETKOB, OCOOCHHOCTSIMH PaCIIONIOKEHISI UX Yacteil; 2) Hayuntbcs
CaMOCTOATENLHO COCTABIATE (OPMYJIY M JHArpaMMy IBETKa.

Mamepuane k 3ansmuro: GUKCUPOBAHHBIE LIBETKH JIFOTHUKA €AKOT0, KyNaIbHHUIIBI €BPOIEHCKOM, TOpoXa MOCEBHOT0, KyOBIIIKA
JKENTOMH.

Xoo pabomui:

1. PaccMmoTpeTh IIBETOK JIoTUKA eakoro (Ranunculus acris L.), HAWTH 4yalieyKy, BEHUYUK, THIYMHKH, TecTUKH. [locuntaTs ux
9HCII0. BRISICHUTE, KaKoe IIBETOI0XKE MO opMe U KaKOB MOPSAIOK PACHOTI0KEHUS Ha HEM JacTel IIBETKa.

BrIunieHUTS JIenecToK, HAWTH Ha HeM HEKTapHYIO SIMKY, IPUKPHITYIO Yelryiikoi. CaenaTh BRIBOJI, HACKOJBKO JIETKO JOCTYIICH
HEKTap B IIBETKE.

3amanue: 3amucaTh CIOBECHYIO XapaKTePUCTHUKY LBETKA JIOTHKA, (GOpMyITy I[BETKA. 3apHCOBAThH MPOIOIBHBIA pa3pe3 IBETKa
U THarpaMMmy.

2. Takum ke 00pa3oM JaTh XapaKTEePUCTHKY [BETKY KYMAIbHUIIBI eBponerckoit (7rollius europaeus L.), ropoxa MOCEBHOTO
(Pisum sativum L.). HaliTh O0COOCHHOCTH B CTPOCHHUH OKOJOI[BETHHKA, B PACHOJOXCHUU HEKTAPHUKOB, B CTPOCHUH
AH/IPOLIEs] ¥ THHEIIes.

3ajanue: 3anucaTh CIIOBECHYIO XapaKTePHCTHKY LIBETKOB KYIMaJLHHIBI  rOpoxa, (JOpMyJTy IIBETKOB. 3apUCOBATh AUarpaMmbl
IIBETKOB.

3. PaccMoTpeTs IBETOK KyObITIKH skenTor (Nuphar lutea L.). HaliTi mocTeneHHBINA IEPEXO]T OT JICTIECTKOB K THIYUHKAM.

3amanue: 3amucaTh CIOBECHYIO XapaKTepUCTHKY IIBETKa KyObIIIKH, (popMyiTy 1iBeTKa. 3aprCcOBaTh JHArpaMMy IIBETKA.

3apucoBaTh MEPEXOAHBIN PsAJl OT JIETIECTKOB K THIYMHKAM.

4. B xkauecTBe KOHTPOJBHOH pabOTHI COCTABUTHh XaPAKTEPUCTHUKY IMPEIIOKECHHOMY IPEMoJaBaTelieM [BETKY KaKOTO-TO
BUJIA.

KoHTposibHBIE BOIPOCHT:

1. Yto HaA3BIBAIOT IIBETKOM?

2. Kaxumu npu3zHakaMy XapaKTepHU3yeTcs: OKOIOIBETHHK? KakoBBI BApHAHTHI €r0 CTPOSHHS?
3. Ha3zoBute 0COOEHHOCTH CTPOESHHUSI JIETIECTKOB, HX 3HAYCHHUE.

Anopoueir. I'uneuyei
Lens: 1) [To3HAKOMUTBCS C pa3HBIMU THIIAMH aHAPOILES,, 0COOCHHOCTSAMH CTPOSHHS THIYMHKH; 2) II03HaKOMHTECS ¢ pa3HBIMHU
TUIaMu ruHenes; 3) HayuuTbest caMOCTOSTENBHO ONPEeAesTh THIT aHPOLes U THHENEes..
Mamepuanei k 3anamuro: GUKCUPOBAHHBIE IIBETKH JUIMH TUTPOBOM, IBETKH IIBETYIINX PACTEHHUM.
Xoo pabompwi:
1. PaccMorpers iBeTOK JMiIMU TUTPOBOH (Lilium tigrinum L.). 3anucats ¢popMmyity, 3apucoBaTh Auarpammy. BeraieHuTh
TBIYMHKY, 3apHCcOBaTh. OTMETUTH Ka4aroIUiicsa NbIIbHUK, THIYMHOUHYIO HUTb.




PaccMoTpeTh TOJ MHKPOCKOIIOM IIOTIEpEYHBIA cpe3 MbUIbHMKA. Haiitm smmmepmy, sHporenwin (GuOpo3HBIHA  CIoif),
napueTajgbHble KJISTKH U TalleTyM, TIBUIBITY B MBUTbIEBBIX THe3ax (loculi), (theca), cBsI3HUK.

3anmanue: 3anucath GOpMyITy M IUarpaMMy IBETKa JIMJIUH. 3apUCOBATh OOIINH BUI THIYMHKH U IMOTIEPEYHBINA Cpe3 MbUTLHUKA,
cenaTh COOTBETCTBYIONIHE 0003HAUCHHS.

2. IlpuroroBuTh TpenapaT MBUIBIBI [BETYIIUX pacTCHUN (OAYBaHUYHUK JIeKapcTBeHHBIN — Taraxacum officinale u np.),
MOMETHB €¢ Ha MOKPOBHOE CTEKJIO B KAILIIO pacTBopa caxapossl (15 % ). PaccmoTpeTs moa MukpockornoMm. OTMETHTS, C
KaKOil HHTCHCUBHOCTBIO TIPOUCXOMT MPOPACTAHUEC MBLTHHKH.

Jyist 3TOH 116N Ha MOKPOBHOE CTEKIJIO HAHECTH KAILIK0 PAaCTBOPA CaXxapo3bl , IOMETUTh B HEE MBLIBILY U HAKPBITH MPEIMETHOC
CTEKJIO C BEIEMKOH TakuM 00pa3oM, 4TOOBI KaIlld OCTalach B BeIeMKe. Kpas MOKpOBHOTO CTEKIIa IPOMa3aTh Ba3eIIHOM,
9TOOBI MCKIIOYHTH UCIapeHue pactBopa. OCTaBUTh Ha mpopacTaHue. EjxeHEBHO MpoBepss, MOSBHIACH JIM MbUIbIICBAS
TpyOka. OTMETUTh TBUIbIA KAKOTO pacTEHHs JydYille MpOpOCia B MPEIUIOKEHHOM pAacTBOpE, KakK OBICTPO (OPMUPYOTCS
MBUIBLIEBIC TPYOKH.

3aZ[aHI/IeZ 3aHecTu B aJIbOOM Ppe3yabTaThl OIbITA. 3apI/ICOBaTI) MPOPOCHIYIO IIBUIMHKY Ha Pa3HbIX CTAAUAX MIPOPACTaHUA..

3. PaccMoTpeTh MeCTHK JIWINY, 3apUCOBATh BHEIIHUH BHJ. PaccMOTpeTh Ha TOTOBOM Mpenapare MONepeuHbIi cpe3 uepe3
3aBsI3b.

OHpeHeJ’II/ITB THUII THHELCS, TUII IJIaLlCHTAaluU.

PaccmoTpers ceme3auaTok, HAWTH Xana3aabHBIA U MUKPOMWIAPHBINA KOHIIBI. CenaTh BEIBOJ O THIIE CeMe3auaTKa JIMIUH. 3alaHue:
3apI/ICOBaTI> BHCIIIHUN BH/JI IICCTUKA, nonepequﬁ pas3pes 3aBA3U, CACTIATh HeO6XOZ[I/IMI>Ie 0003HaYEHUS.

KOHTpOJIbHBIC BOIPOCHI:

1. YTO Ha3bIBAIOT UBETKOM?

2. Kaxumu npuszHakaMy XapaKTepu3yeTcs: OKONOIBETHUK? KakoBbI BapHaHThI €r0 CTPOSHHS?
3. Ha3zoBute 0COOEHHOCTHU CTPOECHHUSI JIEIECTKOB, UX 3HAUYECHUE?

Cmpoenue nnooa, knaccuguxkayus no munam 2uneyes

L]env: 1) TlozdHAaKOMUTBCS ¢ pa3HBIMH THUTIAMH TLIOJIOB, OCOOEHHOCTSIMU MX cTpoeHus; 2) HayuuTscs caMOCTOSATENBHO OIpenensTh
THII IJI0/IOB.

Mamepuaner k 3anamuio: GUKCUPOBAHHBIC W CBEXKHE IUIOABI KaXyXHUIBI O0onoTHOH (Caltha palustris), orypua (Cucumis
sativa), nomumopa (Lycopersicum esculentum), cmoneku Oenoit (Silene alba), 3emnsauku (Fragaria vesca),
kpeokoBHUKA (Grossularia reclinata), suman (Cerasus vulgaris), mamuael (Rubus idaeus), sOnomm (p. Malus),
mmnoBHUKA (p. Rosa), ropoxa (Pisum sativum), xknesepa (p. Trifolium), penpku nuxont (Raphanus raphanistrum), cyperku
(Barbarea arcuata), xiena (p. Acer), sicens (p. Fraxinus), ykpora (Anethum graveolens), 6osipeimanka (p. Crataegus),
3eneHuyka xentoro (Galeobdolon luteum Huds.), maka (p. Papaver), 6eneubl (Hyoscyamus niger), TpaBUIaT PeYHOU
(Geum rivale) unp.

Xoo pabomuvi:

1. Paccmorpers Ha mnpumepe KamyxHHIB OonoTHOH (Caltha palustris) MHOTOJIHCTOBKY, BO3HHKIIYIO Ha OCHOBE
anoKapmHoTo ruHenes. OmpeneluTh crocod BCKPBIBAHMA, K YeMY MPUKPEIUISIOTCS CEMEHA.

3ajanue: 3aprcoBaTh BHEIIHKI BU] IUIO/Ia U TIOTICPEYHBII Cpe3 uepe3 JIMCTOBKY.

2. Caenats momnepedyHble cpesbl yepes miofsl orypua (Cucumis sativa), momunopa (Lycopersicum esculentum), cMOJEBKU
6emnoii (Silene alba). OnpenenuTh TUT TUHELES YTHX PaCTEHUH, TUI cemMe3adyaTka. PaccMOTpeTh UX MO JTyTOMH.

3ananue: 3aprucoBaTh BHEIIHUN BUI] U [IONIEPEYHBIN Cpe3 M008B, 0003HAYNB IPAHHUIIBI [IOAOJIUCTHKOB, IUTALCHTY, CEMEHA.

Cpenats COOTBETCTBYIOLIAE 0003HAUCHHSL.

3. Pa3o0paTh mI0Abl pa3HbIX PACTEHUN MO THUTIAM THHETIEs.

3ajanne: 3apucoBaTh BHCIIHMN BHJ IUIONA M MOIEPEYHBIH HWIM MPOJOJBHBIN Cpe3sl IUIOAOB. JlaTh HCYEPHBIBAIOLIYIO
XapaKTEepUCTUKY IOy U TUIy THHeled. JaTh Ha3BaHUs IUI0AaM.

KoHTpoabHbIE BOIIPOCHL:

1. Yro HazwBaetcs mogoM? Kakue 9yacTu nBeTKa NPUHIMAIOT y4acTHe B GOPMUPOBAHHU OKOJIOIUTONHUKA? B Kakux
ciayvasx?

2. W3 xakux dactedl cOCTOUT OKOJIOTIOAHUK? KakoBo ero pasHoobpasue?

3. Kak ciexyer Ha3BaTh IUI0IBI, OOBIYHO HMEHYEMBIE SITOION Y 3eMIITHUKH, YePEMYXH, YePHUKH, KPBKOBHUKA, ITUITOBHHKA,
MaJINHBI, pAOUHBI?

4. KakoBa CBsI3b MEXAY CEMEHAMH M OKOJIOTIIIOJHUKOM?

5. Kakue MOXHO Ha3BaTh MPUCITOCOOJICHHUS TUIO0B K pactpocTpaneHuto ceMsiH? CrocoObl pacpocTpaHeHHS.




2. MeToanyecKkue MaTepHaJIbl 15l CAMOCTOSITEJILHON PpadoThI

CamocrosiTenipHasi paboTa MPU TEOPETUYECKOI MONrOTOBKE — MO KaXKIOMY pa3ieily 4YacTh TeM YaCTHYHO BBIHOCHUTCS Ha
CaMOCTOSITEPHOE H3Y4YCHHE CTYAEHTOB. KauecTBO BBINOIHEHHS CAMOCTOSTEIBHON PabOTHI OLIEHWBAETCS BO BPEMs TEKYILETO
KOHTPOJISI ¥ TIPOMEKYTOUHOHN aTTecTalli. BOonpock! K JaHHBIM TeMaM BKJIFOYCHBI B CIIUCKH BOMPOCOB K KOHTPOJIBHBIM PabOTaM U K
JK3aMCHY.

3AAAHUE 1

CocraBbTe KOHCIIEKT 10 TeMe «Y CTpOoicTBO MUKpocKota. [IpaBuia paboTeny

Ha pucynkax 1 u 2 nokazan mukpockort MBP-1. B npaktuueckoii paboTe MOTYT BCTpEYaThCs caMble pa3HOOOpa3HbIe
MHKPOCKOITBI, 00JIee MPOCThIEe Ml 00JIee CI0KHBIE, OTHAKO UX COCTABHBIC YaCTH OCTAIOTCS HEM3MEHHBIMH.

MHEKpPOCKOI CKOHCTPYHPOBAH U3 ONMMUYECKUX 9aCTeH, yIaCTBYIOIINX B IIOCTPOCHUH ONTHYECKOTO N300paKEHNS, U
Mexanuyeckux 9acTel, CIyKalux Uil yZ00CTBa MOJIb30BaHUS ONTHYECKUMHU YaCTIMH
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Puc.1. Muxpockon MBP-1 B pa3pese Puc.2. Mukpockon MBP-1. Brennmit Bug

Onrtryeckre YacTH OOpa3yioT ABE CHCTEMBI — oOcgemumenbHyro W Habnooamenvuyio. OCBETHTENbHAs CHCTEMa
coctouT w3 3epxara (1) WM kowdencopa (2) c¢ anepmypuoii Juagpacmou (3) U CBEMHBIM ceemoduibmpom (4).
HabmogarenbHas cuctema coctouT w3 obwekmuga (5) u oxynapa (7), coenuHEHHBIX mybOycom (19). B Mukpockomax c
HAKJIOHHBIM TyOycoMm umeetcst npuzma (6), OTKIOHSIOIIAS JIyYH CBETA.

Mexannueckue vactu: K ocrosanuio (8) mpuBMHUEHA KOpoOKa C muxpomempenuvim mexanuzmom (9). Bpamas
PYKOSITKY Muxkpomemperuoeo eurma (13), MOKHO TUTaBHO TOJHUMATh WIH OITyCKAaTh npeomemmuwiii cmoaux (10). Ha
CTOJIMKE JEKUT @pawarowutica ouck. [lpm moMomu nBYX euwmmose 15 (cmpaBa W ClieBa) STOT AWCK MOXHO IUTABHO
MepeABUraTh TOPH30HTAIHHO BO BCeX HampapiieHHssX. OqHAKO MprUOeraTh K MOMOIIU 3TOTO MEXaHHW3Ma CIEIYeT TOIBKO B
PEIKHX CIIydasxX, TOJNBKO IpH paboTe ¢ CIIBHBIMH 00BekTHBaMHU. [Ipu 0OBIYHOI paboTe HE CIemyeT TaKKe IOMyCKaTh
BpAICHAS AUCKA, IS YeTO ero 3aKPeIUIsFOT BUHTOM/ 4.

B kopobke ¢ MHKpPOMETPEHHBIM MEXaHM3MOM TMOJBW)XHO TPUKPEIUIEH KpoHwimeln KoHoencopa 12 ¢
MWIAHIPUYECKON THIIB30M, B KOTOPOH ¢ TOMOWIBIO eunma 24 ¢ukcupyercs KoHueHcop. [logHMMAOT W OMyCKaroT
KOHJICHCOP C TOMOIIBI0 pykosmku 22. K apyroét cTopoHe xopobku 9 TOABWKHO TPUKPEIUICH my6ycodepoicamens 16.
Bpamas pykosTKy xpemanvepwvl (Makposuum) 17, €ro MOXHO TOJHHUMATh M OMYCKaTh IS OBICTPOTO HaBEIEHHUS Ha
PE3KOCTb.

K Tybyconepxkaremo Ha rosoBke /8 mpukperuieH Tyoyc /9. OcnabuB cmonophuiii éunm 2(), MOXXHO CHSTH HAaKJIOHHBIN
TyOyC U 3aMeHHTH ero mpsiMbiM. CHH3y TOJNOBKH 8 MPUKPEILICHA pegoibepHas 20a06ka 11, B THe3Ia KOTOPOH BBHHYHBAIOTCS
O6'I)eKTI/IBbI. Bunt 2/ CIIY)KUT 11 HEHTPHUPOBAHUA T'OJIOBKH, 1 €I'0 HU B KOEM CJIyda€ HEJIb3s TPOTaTh.

W3yuaemblii penapaT KiaayT Ha CTOJIMK MUKPOCKOIA O OOBEKTHBOM U OCBEIAIOT CHU3Y ITyYKOM CBETA, OTPAKECHHBIM OT
3epkaina. Jlyau, coOpaHHbIC KOHACHCOPOM, IPOXOSAT Yepe3 MpenapaTr U HOMAJaloT B 0OBbEKTUB, KOTOPHIA CTPOUT YBEIHYCHHOE,
obparHOoe W [eHCTBHTENbHOE H300pakeHHE. DTO HM300paKeHHE pacCMaTpUBacTCs B OKYJSIp, Kak B Jrymy. OKOHYaTeIbHOE
U300pakeHne, BOCIIPHHUMAEMOE TJIa30M, YBEIUYECHHOE, 0OpPAaTHOE U MHUMOE.

B pab6ote no kypcy aHaroMuu U MOp(OJIOTHU PACTEHHUH MOJBb3YOTCS OKYJIIpaMu ¢ cOOCTBeHHBIM yBennueHueM 7X, 10X u
15X,00bextuBamMu ¢ coOctBeHHBbIM yBenuueHneM 8X, 20X u 40X- OOmiee yBenuueHHe, IOJydaeMoOe IpH KaKoH-IHOO
KOMOMHALUK OKYJApa U 0OBEKTHBA, BEIYUCIIAIOT IEPEMHOXKEHIEM YKa3aHHBIX BenuuuH. Hampumep, komOunanus okyasip 15X u
obbexTuBa 8X naer obmiee yBenuueHue 120. OO0bextuB 8X naer Tak HasbiBaemoe majoe (cinaboe) yBelIMdeHHE, OCTaJbHbIC
00BbeKTUBBI — OoublIoe (cuiibHOE). OO0BeKTHB ¢ yBenuueHreM 90X ucrmoib3yeTcs peKo U mpu paboTe ¢ HUM Tpenapar J0JDKeH
OBITH 3aKJIFOUYEH B 0COOYI0 IMMEPCHOHHYIO CHCTEMY.

JUIs CO3HATENBHOIO KCIOJIb30BAHKS BCEX BO3MOXKHOCTEH, HNPEIOCTABISIEMBIX MHUKPOCKOIIOM, OYCHb BA)KHO HMETH SICHOC




HPEACTaBICHUE O paspewaloweil Choco6HOCmY ONTHYECKONH CHCTEMBI.

KauecTBO MHKPOCKOIIIMYECKOTO N300paKEHHUS ONPENeIIIeTCs TeM, KaKO! BETMYHHBI IETallH MOJKHO B HEM Pa3INYUTh, HHAUE
TOBOPS, PACCTOSIHUEM, Ha KOTOPOM J[BE PSIOM JIS)KAIINE TOUKY WM JTMHAY BUIHEI Pa3febHO. YeM MEHBIIE 3TO PACCTOSHUE, TeM
BBIIIIE Pa3pelIaloas CHOCOOHOCTh ONTUYECKON CHCTEMBL.

KayecTBO MUKPOCKOITHYECKOTO H300paKEHHs! ONPEIENseTCs IPEXKIE BCEro pa3peliaronieii CiocoOHOCThI0 0OBEKTHBA.

OKyIIsip XxKe, yBeINYHBas KapTHHY, IIOCTPOCHHYIO 00BEKTHBOM, HE MOXKET BBIIBUTH B HEW HOBBIC JICTAJIN.

Emie omyH mokasarenb BaKEH I XapaKTePUCTHKH OOBEKTHBA — €ro pabodee paccTOSHUE, MOA KOTOPHIM ITOHHMAOT
paccTosiHue OT ()POHTAIBHOW JIMH3BI 10 TIOBEPXHOCTH TIOKPOBHOTO CTEKIa HOopManbHO (0,17 MM) TONIUHEL. Y 00bEKTHBA § 3TO
paccTosiHHe IPUMEPHO 8,5 MM, a y oJiee CHIIBHBIX 3HAYUTENFHO MEHBIIE. DTO HAJ0 UMETh B BUY IIPH paboTe: CHIIBHBIH 00bEKTUB
HOYTH TPUKACAETCS K IOKPOBHOMY CTEKIy, OCOOCHHO €CJIM OHO TOJIIE HOPMBI, U IIPU HEOCTOPOXXHOH paboTe UMEETCs ONacHOCTh
MOBPEINTH OOBEKTUB M TIperapar.

Oxyssapsl 10 u 15 Hanbonee npUroaHs! AJ1st pabOTHI.

OcHOBHBIE npuemsl PabOTHI ¢ MUKPOCKOIIOM

Opranmszanust padouero Mecta. MHKPOCKON yCTaHABIMBAIOT NPOTUB JieBOro Iuieda. CmpaBa OT HETO OCTaBISAIOT
cBOOOIHOE MECTO I MPUTOTOBIICHUS TIperapara, Ul PUCOBaHWA M 3amucei. CTys MM BUHTOBOH TaOypeT DOJIKHBI OBITh
TaKOH BBICOTHI, YTOOBI pabOTAOUIHIf MOT CMOTPETH B OKYIISAp O€3H anpspKeHus.

Ha xaxmnom pabodeM MecTe JOIDKHBI OBITh MPUTOTOBIICHBI MPEIMETHBIC U MOKPOBHBIE CTEKJIA, IPENAPOBAIbHBIC HTJIbI,
CTEKJISTHHAsI TAJI0OYKa MIIM MUIETKa, OpUTBA, CTAaKaH C YMCTOH BOAOM, MSTKas TPSIMOYKA IUISI MPOTHPAHUSI CTEKOJ, KyCOUKH
¢unbTpoBaNEHON Oymaru. [Iyisi MpOTHUpaHHWsS ONTHUYECKMX CTEKOJI OKyJsipa U OOBEKTHUBOB CIEAYeT YHOTPEOJIATh TOJBKO
CHelUaIbHyI0 (IIaHeNbKy, IPUIaraeMylo K MUKPOCKOITY (€€ MOJKHO 3aMEHUTh MSTKOW, HECKOJIBKO pa3 CTHPaHHOM JbHSHON
WK XJI0MYaTOOYMaKHOM TPSIIOYKOiL).

Pabora HauyMHaeTCs C YCTAaHOBKM OCBELICHUS, TO OYE€Hb OTBETCTBEHHBIH MOMEHT, IOCKOJIBKY IPEXIE BCEro OT
OCBEILICHHsI Tpernapara 3aBHCUT BHIMMOCTh OOBekTa. bonbplioe 3HauyeHWE HMeeT HCTOYHHMK cBeTa. OuveHb XOpoIl
€CTECTBCHHBIII CBET OT OKHA, OJHAKO IpsMbIC Jy4yd COJHIA BPeIAT 3peHuro. MoxHO OpaTb CBET OT HACTOJIBHOI
3JIEKTPOIAMIIBI ¢ MATOBBIM HMJIM MOJIOYHBIM O2JITIOHOM. XOpOIIN TakKe JIaMITbl JHEBHOTO cBeTa. /Iyt Goee OTBETCTBECHHBIX
paboT yrmoTpebsroT cuenuatbHbIe OcBeTUTENbHEIEe anmapaTel(OMN-17,01-19).

OcBgelneHne yCTaHaBIMBAIOT CICAYIOIUM 00pa30oM: MUKPOCKOI CTaBSAT MPOTHUB JIEBOTO IUICYa; BpaIlask pEBOIBBEPHYIO
TOJIOBKY, CTaBAT OOBEKTUB §, MPOBEPSAIOT €ro IEHTPUPOBKY M PAcCTOSHHE A0 MNpeAMeTHoro cronuka (oxomo 0,8—0,9
MM);KOHJICHCOPD TOJHMMAIOT [0 YIOpa; pacKpbIBAIOT IOJHOCTBIO alepTypHyIO aumadparMy TOA KOHIECHCOPOM;
MOBOPAYMBAIOT 3€PKal0 K MCTOYHUKY CBETA, HANPABIAA JIyd B OTBEPCTHE HA NPEIMETHOM CTONHMKE. 3€pKajo MMEET /B
CTOPOHBI — IJIOCKYIO M BOTHYTY!0. OHHU HCIIOJIB3YIOTCA B 3aBUCUMOCTH OT YCJIOBHM OCBEIICHHOCTH, IPH HEJOCTaTKE CBETa
MOJIB3YIOTCS BOTHYTOH CTOpOHOW. Bpamas 3epkanbiie, 10OMBalOTCS TOrO, 4TOOBI IOJ€ MHUKPOCKONAa OBLIO SIPKO M
PaBHOMEPHO OCBEIICHO.

Ilpu nocTaTO4HO SPKOM OCBEIIEHHHM MOXKHO Ha JepikaTelb I0JA IuadparMoil BIIOXKHTh MaTOBOE CTEKJIO WIIH
CBETOQUIIBTD.

YcTaHOBIIEHHOE OCBELICHHE HE JOJDKHO HapymIaThes 0 KOHIA 3aHATHA. Ecnu oHO ciydaifHO coObeTcs, Bce omepariu
TIOBTOPSIOT B TOM JK€ MOPSIIIKE, EPEBEIsI MUKPOCKOII IPEIBAPUTEIHHO Ha CIA0bIH OOBEKTHB.

Bo Bpemst paboThI crity ocBelIeHHs HaI0 00s3aTeNIbHO PEryJIMpoBaTh, CyxkKas U pacKpbiBas quadparmy, NoJHAMAs HIH
ormyckasi KoHAeHcop. Ilpu CIMIIKOM CHIIBHOM OCBEUIEHWH IPO3pAadyHbIe M HEXKHbBIE JIeTAIN CTAHOBSATCS HEBUIMMBIMH,
MaJIOKOHTPACTHBIMH; HAIPOTHB, NPH M3JIUIIHEM YMEHBIICHHH AnadparMbl He BCS aepTypa 0OBEKTHBA HCIOJIB3YETCs, 4TO
MPUBOANT K YMEHBIICHUIO pa3pellaromei CliocoOHOCTH.

IIpucomoenenue npenapama.

Yare Bcero u3y4aroT Npenaparsl, IOMeIIeHHbIE B BoAy. V3-3a HcmapeHus BOJBI TAKHE IIPEenapaTsl He MOTYT XPaHUThCS
JUINTEJIFHOE BpeMs M MOTOMY TOJIYYWIM Ha3BaHHWE BPEeMEHHbBIX. [ MPUTOTOBJIEHHS BPEMEHHOIO IperapaTa Ha YHCTOe
MPEIMETHOE CTEKJIO HAHOCAT KaIUTI0 BOJBI, IOMEINAIOT B Hee HCCIeTyeMbI OOBEKT M 3aKPBIBAIOT MOKPOBHBIM CTEKIIOM.
Kamuns Bozpl, 3alOJHMB MPOCTPAHCTBO MEXKIy CTEKJIAaMH, HE JOJDKHA pacTekaTtbesa. [IOKpOBHOE CTEKIO OYEHb XPYIIKO,
MO3TOMY TIepell YHOTpeOJIeHHEM €ro O4eHb OCTOPOXXHO IPOTHPAIOT MSTKOW TPANOYKOH, CBOOOJHO HAKWHYTOH Ha IMaJIbIIbI
npaBoil pyku. OCTOPOXKHO NMPHIEPKUBAsi CTEKJIBIIIKO MAJBIAMHU JIEBOW PYKH, €r0, COBEPIICHHO HE HAXHMMasl, MPOTHPAIOT
cpa3sy C JBYX CTOpOH.

HaxJtaipiBaTh TIOKPOBHOE CTEKJIO HAJ0 OCTOPOKHO, TPHJCP)KMBAsi 3a YrOJKW IBYMs MalbllaMH W OITycKas CIepBa
OJTHMM KpaeM 70 COTNPHKOCHOBEHUsI C KalleH AJIsl TOro, YTOOBI MOJ| TOKPOBHOE CTEKIJIO HE Iomnai Bo3xyx. MHorna ObiBaer
HeoOXonnuMo yOeanThess B NMPUTOJHOCTH MaTepHana, He HakJiaablBas crekso. Pabodee paccrosiHue ciaboro oOBEKTHBA
JIOIYCKAeT 3TO, OIHAKO TIepe]] EPEX0J0M K Ooee CHIIbHOMY OOBEKTHBY MOKPOBHOE CTEKJIO HAJ0 HAJIOKHUTH 00s13aTENBHO.

Dokycuposka.
W3ydenue mpemnaparta_Bcera HAYMHAIOT MPHU MAJIOM YBEJIWYEHUH. J[JI MOTydeHHsI PEe3KOro M300pakeHUs BPAIIAIOT

PYKOATKY KpeMallbephl, Misias cOoky (4ToObl He pa3aaBuTh mpenapar!), W omyckaroT o0beKTHB mpumepHo Ha 0,5 cM oT
npenapara. I1oTom, T B OKYJISIp, TOJAHUMAIOT OOBEKTUB JI0 HOSIBICHHS pe3koro m3obpakenus. [Ipn cnabom oObekTHBE
MOJIB3YIOTCS_TOJIBKO KPEMallbepOi M COBEPIICHHO_HE Pad0Tal0T MUKPOMETPEHHBIM BUHTOM !

[lepen nmepexomoM Kk Goiee CHIBHOMY OOBEKTHBY MECTO Mpemnaparta, MoJyIexaliee H3y9IeHNI0, CTaBsIT TOYHO B IICHTP
TIOJIS 3PEHUSL.

CMmeHy OOBEKTHBOB TPOM3BOAAT IIyTEM OCTOPOKHOTO BpAIICHHS PEBOJIBBEPHOM TONOBKW: JlIMHA OmpaB Bcex
00BEKTHBOB pacCYUTaHa Tak, YTO MPH CMEHE OOBEKTHBOB OHM OKA3BIBAIOTCS CPa3y Ha JOJHKHOM PACCTOSHUM OT Tperapara.
OpmHako 4acTo pe3Koe HM300pakeHHE OTCYTCTBYET M3-32 HETOYHOI'O BBHHYMBAHMSA OOBEKTHBA B THE3I0 WIIHM IO JAPYTOi
npuuune. [losTomy npu nepeBoze Ha Gosee CHIIBHBIN 00BEKTUB HEOOXOAMMO KOHTPOJIMPOBATH, YTOOBI OOBEKTUB HE 3aj1ell
npenapar. MHorna nepex cMeHO#M TpeOyeTcsl clierka NpHIIOAHATH TyOyc, a 3aTeM IepeBecTH; Habironas cOOKy, OIyCTHTh
MOYTHU O COINPUKOCHOBEHHUS C MPENapaToM M TOJBKO 3aTeM MOAHUMATH, IIAAs B OKylap. Bcee 3Tu omepauuu npousBoAsST
TOJIBKO C IOMOIIBIO KpeMasibepbl. [locie ycTaHOBKM pe3Koro n300pakeHus IPpY CHIbHOM YBEIMYEHHH MOXKHO I10JIb30BAThCS




MUKpPOMETPEHHBIM MeEXaHM3MOM. ETo pyKosTKy BpamaroT B 00e CTOpoHBI He Ooiee Wem Ha mojobopora. Ha kopoOke
MHUKPOMETPEHHOTO MEXaHH3Ma C OJTHOI CTOPOHBI UMEIOTCS JBe pUCKH. HaHeceHHas MPOTHB HUX TOYKA BCE BPEMs JOJDKHA
HAXOAMUTHhCS MEXKAY pUckamu. Eciii oHa BBIXOJMT 32 3TH MPEeIbl, TO A0JKHA ObITh HEMEJICHHO BO3BpAIleHa B HOPMAIBbHOE
MOJIOXKCHUE, MHAYC MCXaHU3M UCTIOPTUTCSL.

Bo BpeMs HaOMIOICHHS B MEKPOCKOIT 00a IJ1a3a HaJ0 AePKaTh OTKPBITHIMH, YTOOBI MCHBIIIE YTOMIIATHCS.

Vx00 3a MukpockonomM. MHUKpOCKOI — OY€Hb TOYHBIA W CJIOXHBIH mpuOop. TOJBKO MpU TIIATENEHOM YXOAE OH
HAJICKHO CIIy>KUT MHOrue rojsl. IIpaBuna yxona 3a HUM CBOIATCA K CIELYIOILEMY.

Onruueckue cTeKIa MPOTHPAOT CIICIUANBHOHN (DIaHeneBOM TPATIOYKOM, KOTOPYIO HH IS 9€T0 IPYroro yImoTpeOisTh
Henb3s. CTexna mpoTuparoT 6e3 BCAKOTo HaxxnmMa. [lepen mpoTupaHneM CMaxXuBalOT IBLUTE 0c000# 00e3KUPEHHON
KHCTOYKOMU, IPUIIOKEHHON K KOKIOMY MUKPOCKOILY.

IMepen mpoTupaHneM MOXKHO MOZBIMIATH HA JIHH3BL. ECITH 3TOr0 HEZOCTATOYHO, HAHOCAT KAILIIO YHCTOH BOMBL
Pa3BHHYMBATE OOBEKTHUBBI KATETOPHIECKH BOCHPEIIACTCS, TaK KaK 3TO HEMHHYEMO 3aKaHYMBACTCS MX MOpUEH.

Oco6o#i 3a00ThI TPeOYIOT HIMMEPCHOHHBIE 00BEKTHBEI. [locie paboThl UMMEPCHOHHOE MAcll0 aKKypaTHO YAAJSIFOT CIepBa
4yiCcTOl GUABTPOBaIbHON OyMaroil, a 3areM MArKoil 4UCTON TPANOYKOH, clierka cMoueHHO! B OeH3uHe. Eciiu 0 HepsIUIMBOCTU
MacJIo 0CTaJIoCh Ha 0OBEKTUBE M 3aCOXJI0, YAAIUTh €r0 MOXKET TOIBKO CIICIIHAIHCT.

3arpsa3HEHHOCTh OKYJSIpa OINpENeIIOT, TIIAAS B MUKPOCKONI IIPH CYXEHHOH auadparMe W Bpamas OKyisip. ['psss,
NpHINIIIAs K JIMH3aM OKyJApa, Takke Bpamjaercs. Hapy:kHble HOBEpXHOCTH JIMH3 MIPOTHPAIOT MATKOMN Tpsmodxor. Ecii Bee xe
IPsI3b OCTACTCSI, MOXKHO OCTOPOXKHO PA3BUHTUTH OKYJISIP U IPOTEPETh BHYTPEHHUE IIOBEPXHOCTU JIMH3.

IMocne paboTHI IPOBEPSIOT IEIOCTh BCEX JaCTEH MHKPOCKOIA U TIIATENBHO MPOTHPAIOT ero. Bo BpeMst paboThl MHKPOCKOII
0COOEHHO 00eperaroT OT JIeHCTBUS PEaKTHBOB.

Bce MexaHMYeCKHe 9aCTH MHKPOCKOIIA BPEMS OT BPEMEHH HMPOTHPAIOT TPAIOYKOH, CMa3aHHOH HEOONBIINM KOJNHYECTBOM
Ba3e/IMHA WM Ba3eIMHOBOTO Macla.

Ipu 3arpynHeHusx B paboTe MEXaHUYECKHUX YacTell HU B KOEM cilydae Helb3s mpuberars k cuie. CiieayeT BHUMATEIBHO
BBISICHHTH HPHYMHBI HETONAJ0K M BOCIHONB30BATHCSA MOMOINBIO CIIENHANHCTa. Melkie HEHOoNagKH MOTYT OBITh YCTPaHEHBI C
MIOMOIIbIO OTBEPTKHU.

MUKpPOCKOTIBI XPaHAT B 3aKPHITHIX OT IBIIX MIKadax, OTAENbHO OT PEaKTHBOB U, OCOOCHHO, JIETYINX KUCIOT.

Heo6X0AnMO 3aIIOMHUTE CIEAYIOMHIE IPAaBHIA:
obecreynTh Xopoliee OCBeIeHe 00bEKTa.
HayMHATh PaOdOTy BO BCEX CIyYasX C MaJOro yBEMYCHHUSI.
MHUKPOMETPEHHBIM BUHTOM U BUHTaMH JMCKA CTOJIHMKA TOJIb30BATHCS JIMIIB P OOJIBIIOM YBEINYEHHUH, KOTAA
OCHOBHAs HAaBOJIKA CJIEJIaHa C IIOMOILbI0 MAKPOBUHTOB.
OITyCKaTh TYOYC MOYKHO TOJIBKO IIIsiAs COOKY Ha MPEJMETHBIH CTONUK, NOJHAMATh — TSI BOKYJISP.
HeJb3d TOTOBUTH Npenapar Ha MPeMETHOM CTOJIHKE.
COJZIEPKATh MUKPOCKOII B UUCTOTE.
ITocne paboTel ¢ mpemaparoM HEOOXOAMMO MEPEBECTH MHUKPOCKON Ha MaJIO€ YBEIHYEHHE, COOTBETCTBEHHO, IPHU
3aBepIIeHNHN Bcel pPabOTBI MHUKPOCKON JOJDKEH OCTaThCsl Ha MaJOM YBEJIMYEHHH WM PEBOJIBBEPHOE YCTPOHCTBO
JIOJDKHO OBITH B TPOMEXKYTOYHOM MOJIOKESHUN
rocJie paboThl C MUKPOCKOTIOM 3a(MKCHPOBAThH TyOYy C BHHTOM.
9. IepeHOCHUTh MHKPOCKON HY)KHO, MOJAEPKMBAs OJHON pyKOH IOA OCHOBaHME INTaTHBA, BTOPOH — JepXkach 3a
H30THYTYIO 4acTh TyOyCOIepIKaTes.
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3AAAHHUE 2

CocraBbTe KOHCIIEKT 1Mo TeMe «Jlenenune KieTok. Mutosy». OTBeThTe Ha KOHTPOJIBHBIE BOTPOCkL. JlaiiTe onpeneseHne
TIOHATHIO «TOTI/IHOTGHTHOCTL», IIOSICHUTEC €ro.

MHUTO03 — IHPOKO PACIPOCTPAHCHHBIN, YHUBEPCAIBHBIN CIIOCO0 IeNeHHs KJIETOK, CYyTh KOTOPOTO 3aKII0YaeTcs B Iepenade
JAOYCPHUM KJIETKaM TaKOI'0 K€ 4HuCjia U TCX K€ TUIIOB XPOMOCOM, YTO U Y MaTCpI/IHCKOi/’I KIJICTKH. I_II/IK.]'[ pa3BUTHUA KIETKU OT
Havaya OJHOTO [EJICHHs 0 Hayala CICAYIOLIETo ACICHHUS COCTABISET KICTOYHBIN MIIM MUTOTHICCKUH UKL [lay3a Mexay qByMs
JIeTICHUsIMU Ha3bIBaeTcst UHTep(a3zoil. OOBIYHO KIETKH B 3TOH (ha3e Ha3bIBAIOTCS MOKOSAMMMUCA. OJHAKO B MEPHOJA MOKOS B TAKUX
KJIETKax MPOUCXOJUT MPOIIECC MOATOTOBKH siipa K JICJICHHUIO, CBS3aHHBIN CO CII0KHBIMU METa00JIMYeCKUMH MTpeoOpa3oBaHusMu. B
uHTepdasze paauyaroT 3neproja:

o npecunmemuueckuti (G1 - gap), cuHTte3 Oenka, moaroroBka K ynsoenuro JHK

e cunmeuueckuil (S - syntesis), ynsoenune JJTHK

o nocmcunmemuyeckuti (G2), MOATOTOBKA K MOCTPOSHUIO BEPETEHA M HAKOIJICHHE dHEPTUH. [IpOIOIKUTENLHOCTD
MHUTOTHYECKOTO IMKJIA JUTUTCS OT HECKOJIBKUX MUHYT 110 2 — 3 wacoB. MHTEpdaza xe mmtes oT 8 — 10 gacoB 1o
HECKOJIbKUX CYTOK (puc.3).

MmuT03 yCIIOBHO MOAPA3AEIACTCS HA Ceayromue (aspl:

1. TIpodasa — camas mmTenpHas haza MUTO3a. SIIPO pa3phIXIIETCS, YBEIMIUBACTCS, TOCTECIICHHO CTAHOBSTCS 3aMETHBIMU
XPOMOCOMBI, MCYE3aI0T SApBIIKU. B KoHIe mpodasbl spepHas 00004YKa pacTBOPSETCS, HAaUMHACT 00Pa30BHIBATHCS
MHUTOTHYECKOE BEPETECHO.

2. B mawanme mertada3zbl XpOMOCOMBI JOCTHUTAIOT MaKCHUMAaJbHON CIHpaTN3ally, PacHojaraloTcs M0 3KBATOPY KIIETKH,
[EHTPaMePaMHIIPUKPETUIACEKHUTAMBepeTeHa. L{eHTpamMmeprIpacionaraloTCIBCTPOrodKBaTOPHATIHHONIIIOCKOCTH. B
3TOH (ha3e 3aMeTHO, YTO XPOMOCOMEBI COCTOST U3 2-X Xxpomatua. Ha 3Toif ¢a3e MOKHO MOJICUNTATH YUCIO XPOMOCOM U
OTIpeNieNuTh HXPOpMy.

3. B anadasze meHTpamepsl paszaensiOTCS W XpPOMAaTHIBl C MOMOIIBI0 HUTEH BepeTeHa PacXOIATcs K IOJII0CaM KIIETKH.
Yucto XxpoMaTh y KaKI0T0 TOII0Cca PABHO HCXOJAHOMY YHCITY XPOMOCOM.

4. B Tenodaze HaOMOTAETCS] MPOLECC MPOTHBOIOJIOXKHEIN Mpodase. XPOMOCOMBI ITOCTETICHHO JECIHPATH3YIOTCS,




MepecTaroT OBITh 3aMETHBIMH, BOCCTAHABIMBAcTCA sAepHas 00ojo4uka. BMecTo MHTOTHYECKOTO BepeTeHa BO3HHKAET
HOBasl BOJIOKHHCTAsI CTPYKTYpa - pparMoIiact, IpOUCXOANT IUTOKIHE3. Ha 3ToM MHTO3 3aBepmaercs.

Puc. 3. ®a3p1 MUTOTHYECKOTO AETEHIS B KIIETKaX KOHYMKA KOPHS JIyKa
1 — unTepdasa; 2,3 — npodasa; 4,5 — meradasza; 6,7 — aHadasa; 8 — tenodasa; 9 — uuToKUHE3

Bonpocwet ons konmpona:

1. Yto Takoe MUTOTHYCCKHH ITMKJI, KAKUM KJIETKaM OH CBOMCTBCHCH?

2. KaxoBo 3HaueHHE U B 4eM 0COOCHHOCTH HHTEp(a3bI?

3. TlepedncnuTh MOCIECIOBATEIEHOCTh M3MEHECHHUI Ha pa3HBIX (pa3ax MHUTO3A.
4. KakoB OMOJIOTHYECKHI CMBICII MUTO3a?

3A/TAHUE 3

CaMOCTOSTENBHO CAeNalTe MoNepeyuHblii cpe3 cTeds pacTeHust (110 BEIOOpY HpenoiaBaTens), OKpackTe ero, 3apucyiire,
crenaiite HeoOXo UMble 0003HAYCHNSL.

3AAAHHUE 4

IIpuBenure npuMeps! BIMSAHHUS SKONIOTHYECKUX (haKTOPOB HA AaHATOMUYECKHE 0COOCHHOCTH pacTeHui. OTBET MOsCHUTE.

3AAAHHUE 5

ITpuBenure kIaccupUKaIMIO TOKOS ceMsH. [laliTe KpaTKyl0 XapaKTEpPUCTUKY BBIAEICHHBIM TUIIAM.

3AAAHHUE 6

HpOpaCTI/ITe CEMCHa ropoxa, CbaCOHI/I, NOACOJHCYHHUKA. OHpe,HeIII/ITC UX TUIIBI IpOpACTaHUA.

3AAAHUE 7

Hcnonp3ys marepuansl 1aboparopHoid padotel Ne 10 onpenenure 20 qepeBbeB U KyCTAPHUKOB 10 X OE3JIMCTHBIM IToOeram.

3AJAHHUE 8

Hcnonb3ys MaTepuals JlabopatopHoii padoTsl Ne 12 cienaiiTe MONHOE SKOJIOT0-MOP(OIOTHIECKOe OMMCAHIE TPEIUIOKEHHOTO
IpernoaBaTeneM pacTeHHUS.

3ATAHHUE 9

CamocrosarenbHo n3yuante TeMy «ConseTus». OTBETbTE Ha KOHTPOJIBHBIE BOIPOCHL.
Koumponvnwie sonpocui:

PRNANPR DD =

Urto Ha3bIBaeTCS COIBETHEM?

Kakwne npenmyIecTBa COIBETHI Niepe OTMHOYHBIMH [[BETKAMH?

HazoBute 0CHOBHBIC IPHUHITUITEI KIACCH(DHUKAIINN COIBETUI?

Yem MIPUHIUIIUAIBHO OTINYA0TCA 60Tp1/111ec1<14e 1 TUMO3HBIC COHBCTI/IH?
HazoBuTte KOHKpETHBIE TPIMEPHI POCTHIX U CIOKHBIX OOTPUIECKUX COIBETHI?
Yrto o61uero 1 B YEM OTINYUEC MEXKIY KUCTHIO U KOJIOCOM, IIUTKOM U 3OHTI/IKOM?
Kaxkoe conpeTune Ha3piBaeTcsi THPCOM?

ITo npemioxkeHHOMY 00pa3ily Ha30BUTE THIT COI[BETHIA?




3. Meroauueckue mMaTepuajbl AJd NOATOTOBKH K IK3aMeHaM

ITpn moATOTOBKE K MM 9K3aMEHY CTYACHTY HEOOXOANMO BHUMATEIbHO O3HAKOMHTBCS CO CIIMCKOM BOIMPOCOB M M3YYHTh
BECh HEOOXOMMBIH TEOPETHUECKUIT MaTepral UCTIONB3Ys! KOHCTIEKTBI JISKLIMH, y4eOHHKH 1 ydeOHbIE IOCOOMSI M3 CIIMCKOB OCHOBHOM M
JIOTIOJTHUTENIGHOM JTUTEpaTypbl M JIMTEPATyphbl Ul CaMOCTOSATENBHOrO M3ydeHus TeM. OOs3aTenbHO ClieAyeT MPOCMOTPETh BCe
PHCYHKH, BBIIIOJIHEHHBIE B &JIbOOME, PUCYHKU B YHEOHNKaX M y4eOHBIX ITOCOOMSIX.

K nare Ha3HaueHHOI! KOHCYNBTAIMM CTYACHTHI JOIKHBI IOATOTOBUTH BONPOCHI IO TEMaM, BBI3BIBABILIUM 3aTPYJHEHUS.

4. TpeGoBaHuUsl K PETHHI-KOHTPOJIIO (/151 IK3aMeHa)

[IpoBeneHue TeKyIEro U MPOMEXKYTOUHOT'O KOHTPOJISI KauecTBa y4eOHOW pabOoThI CTy/IEHTa OCYILECTBISIETCS Ha
ocHoBaHnH «[loJ0XeHNS 0 pEUTHHTOBOM cucTeMe O0yUICHHS U OIICHKE KadecTBa yueOHOH paboThl cTyneHToB TBI'Y»

Ne mogynst Tembl Buabl paéot Bausl
I PacturenbHas kieTka. OTYeT MO BBIMOJIHEHHUIO JTA00PATOPHBIX 10
TkaHu pacTeHUH. padot
OTueT 1o BBINOJHEHUIO 5
CaMOCTOSITEIIbHBIX paboT
KoHTposbHbIe paboThI 15
HToro 3a I mogyan: 30
I AHaToMHYecKue OTYeT 10 BHIMOJIIHEHHUIO JTa00PAaTOPHBIX 8
OCOOEHHOCTH OPraHOB pabor
paCTeHHﬁ. AHaTOMHYECKHE OT4YeT Mo BBIINOJIHEHUIO 8
0COOEHHOCTH pacTeHU CaAMOCTOSTETbHBIX
Pa3HBIX KOJOTUYECKAX pabot
TpYIIL KoHTposbHBIE pabOTHI 14
Hroro 3a I moays: 30
JK3aMeH: 40
HUTOI'O: 100
Ne mogyast Tembl Buabl paéor Bayuisl
I Cewms1. OTuYeT 1Mo BHIMOJHEHHUIO JJAOOPATOPHBIX 8
KopeHb 1 KOpHEBBIE CHCTEMBI. pabot
IMToGer u cucrema noGeros. OTYeT 1o BBINOJHEHUIO CAMOCTOSTEIBHBIX 8
Jucr. pabor
KonTposbHbIe paboThI 14
Hroro 3a I moxyan: 30
11 JXKuznennas ¢opma. OTyer 1o BBINOIHEHUIO TA00OPATOPHBIX 10
I'eHepaTHUBHBIE OpTaHbI pabot
L{BETKOBBIX PACTCHHH OTuerT 10 BBINOJHEHUIO CAMOCTOSITEIBHBIX 10
pabor
KoHTposbHbIe paboThI 10
Hroro 3a Il moayJin: 30
IK3aMeH: 40
HUTOI'O: 100




MIPUJIOKEHMUE 3

9. CBegeHusi 00 00HOBJIEHMH padoveli MPOrpaMMbl JUCHUILINHBI (MJIM MOTYJIsI)

Ne OO0HoBJIEHHBIH pa3ien padoyei Onncanue BHECEHHBIX PexBU3UTHI TOKYMeEHTA,
ILII. nporpaMmmbl JTMCHHUIIIMHBI H3MeHEeHH yrBepAUBIIECTr0 H3BMEHEHUS
1. [lepedeHsr mporpaMMHOTO oOecTieueHusT B mepedeHnb [TpoTokon 3aceqanus Kademps
MIPOTPaMMHOTO ootannku Ne 8 oT 26.04.2024 v
oOecnieueHus 100aBcH
MHuoroyHKINOHATHHBIN
enakrop ONLYOFFICE
2.
3.




