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PaGouast mporpamMmma JUCITUTUTHHBI

AHaToMus M MOP(}OJIOTUs PaCTCHUI

3akperuieHa 3a kadenpoi Bboranuku

YueOHblIi 1an
35.03.01 Jlecuoe nmeno

Kpamudukarust bakanasp

®dopma 00yueHus o4Hasi

OO61as TpyJ0eMKOCTh 8 3ET

YacoB 1o yueOHOMY TUIaHy 288 Buasl KOHTPOJIS B cCEMECTpax:
B TOM YHCJIIE: 9K3aMeHsbI 2, 1
ayJIUTOPHBIE 3aHATHUS 96
caMOCTOsITeJIbHAsI paboTa 138
YacoB Ha KOHTPOIb 54

Pacnpez[e.ﬂelme YacCoB JUCHUIIVIMHBI IIO0 CeMeCTpaM

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
HUroro ayn. 51 (51 |45 |45 (96 |96
KonrakrtHas pa6ora |51 |51 |45 (45 |96 (96
Cawm. paborta 66 |66 (72 |72 (138 (138
Yacel Ha KOHTPOJIb 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. EJIA ¥ 3AJJAYH U CLHUILIUHBI

1.1 | Henpr00CcBOCHUS AUCUUIIINHBIABIIETCSIM3Y YCHUETEOPETH e CKUX3HAHUHPa3HO00Pa3HspaCTUTEIbHBIXOPTaHN3MOB,
METOJIOB HCCIICIOBAHUS, OIIMCAHUS UX AHATOMUYECKUX U MOP(OIOrHIECKIUXOCOOSHHOCTEH.

3ampaum :

1. BeisicHeHUe 0COOEHHOCTEH PacTUTEIbHOUKIIETKY;

2. M3ydeHne MUTONIOTHYECKUX 0COOSHHOCTEH TKaHEeH PaCTUTEIHHOTO OPTaHU3Ma B CBS3H C BBITOTHACMBIMADYHKIUSIMU;

3. BrIsscHeHHE 3aKOHOMEPHOCTEH pa3MeIlleHHs TKaHEH B Pa3IMYHBIX OpraHax pacTeHUH, pa3HOoOpa3ue BaKHEUIINX CTPYKTYD;

4. Vzy4yeHne aHATOMUU H MOP(OJIOTHUH BETeTaTUBHBIX OPTaHOB PACTEHUSI B CBSI3U C BBIIOIHAEMBIMU (PYHKINSMHU, BOSHUKHOBEHHE
UX B MIPOLIECCE IBOIIOLHH U YBOJIIOLNOHHBIE TPe0oOpa3oBaHMUs;

5. N3yudeHue aHaTOMHUHU U MOP(OJIOrMY F€HEPATUBHBIX OPraHOB PACTEHUS B CBSA3U C BBINOIHAEMBIMU (DYHKIIUSIMH, BOSHUKHOBEHHE
UX B [IPOLECCE IBOIIOIUH U BOJIIOLUOHHBIE IPe0Opa30OBaHMUS;

6. BrIsicHEHUE BIHSHUS 9KOJOTHYESCKHUX YCIOBHH Ha (DOPMHUPOBAHUE OTICIBEHBIX OPIaHOB M CHCTEM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

Huxin (pa3nen) OIT: B1.O0

2.1| TpeOoBaHusA K NpeABAPUTEIbLHOM MOATOTOBKE 00y4al0IIerocs:

2.1.1 | AucummivHa npoBoaurcs Ha 1 kypce o0yueHus (1 - 2 cemectpsr). [IpeaBapurenbHas MoAroTOBKa JIOJDKHA
COOTBETCTBOBATH 0a30BOMY IIKOJFHOMY YPOBHIO 3HaHHUI 00 aHaToMHUH U Mop(dosiorun pacteHnii. Bo Bropom
ceMecTpe MOTYT OBITh UCIIOJIb30BAaHbl 3HAHMS, MOJyYCHHbBIE IPUOCBOCHUH NUCIUILUIMHBI [TouBOBEACHIE

2.2 | JucuunmanHbI(MOAYJIH) MNP AKTUKU,AJISAKOTOPBIXOCBOEHHETAHHOH AU CIHUIIJIMHBI(MOTY 151)HEOOX0AUMOKAK
npeauiecTByomee:

2.2.1 | ITouBoBeneHune

2.2.2 | HayuHo-uccnenoparenbckas padora (Io1ydeHre NepBUYHBIX HaBBIKOB HAYYHO-UCCIIE0BATEIbCKON paboThl)

2.2.3| IIpakTuka 1o 60TaHUKE

2.2.4| YueOHas mpakTHUKa

2.2.5| JIecoBenenue

2.2.6 | OCHOBBI HAYYHO-UCCIIE0BATEIbCKON JeSITEIbHOCTU

2.2.7 | CucreMaTrka pacTeHHIA

2.2.8 | [IpakTHKa IO JIECOBEACHHUIO

2.2.9 | Jenapomnorus

2.2.10 | ®uznosnorus pacteHui

2.2.11 | ODxonorus ¥ NPpUPOAOIOIL30BAHUE

2.2.12 | HayuHo-uccienoBaTenbckas paboTa

2.2.13 | [Ipou3BOACTBEHHAS MMPAKTHKA

2.2.14 | llpepaumioMHas mpakTUKa

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

OIIK-1.3: UcnoJab3yeT 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
11 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




3.2

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

3.3

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

41

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

4.3

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

51

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

111

JIUCT.
JInct. Mopdomnornueckoe pazHooOpasme.
JIucropacnonoxenue.

Jlex

11.2

Jluct. Mopdomnormdeckoe pazHoodpasue.
JIucropacnonoxenue.

JIa6

013233 54
35 D06

11.3

JIuct. Mopdonoruyeckoe pazHoodpasue.
Jlucropacnonoxenue.

Cp

012233 24
25 326

Paszpnen 12. ’Kusnennnie ¢opMbl pacTeHH i

121

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

Jlex

12.2

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

JIa6

013233 55
26

12.3

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

Cp

12

91 22 93 B35
26

Pa3znenl3.'eHepaTHBHbIEOPTaHbIIBETKOBBIX
pacreHuii

131

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 I'EHEPATUBHBIE OPTAHBI IIBETKOBBIX Cp 2 12
PACTEHUI. D1D2223 D6
I'eHepaTHBHBIC OPTaHbI IBETKOBOTO PACTCHHUSL:
LBETOK, 1moa. x pasHooOpasue.
Pa3zpnen 14. [ToaroroBka K 3K3aMeHy
14.1 MOP®OJIOT' U PACTEHUN DKk3aMeH 2 27 2103232354
25 26

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 U THO®POPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJINHBI (MOAYJIS)

6.1. Pexomenayemas qureparypa

udp ABTODHI, 3ariaBue W3nparenscTBO, TOM, CCHUTKA
COCTABUTENHU
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'. o 6oranuke. Yacts 1. Pesxnm nocryma: 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:
pactenmit: ctpoenue, Qyukuum 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:
OPaKTUKYM https://znanium.com/catalog/product/967114
6.2. [lepeyens pecypcoB HHPpOPMANNOHHO-TeJJeKOMMYHUKAIIMOHHO ceTH ""UHTepHeT"
€] TeopeTnueckuii 1 HAYIHO-IIPAKTHUECKUHN dJIEKTPOHHBIH )ypHaIT « COBpeMEHHOE Ca0BOICTBO:
http://journal- vniispk.ru/#
32 Hayuno-npaktryeckuii xxypHan «OBouu Poccuny : https://www.vegetables.su/jour/about
33 TeMaruueckuii ceTeBoi 3eKTpoHHBIA HayuHbId xypHan OI'BHY«Cesepo-Kaska3ckuii denepaibHblii Hay4IHBIH
LEHTP CaJ0BOJCTBA, BHUHOTpagapcTBa, BHHOAENMs» «llmomoBomcTBo wm  BuHOrpamapctBo lOra Poccum»:
http://journalkubansad.ru/archive/59/
24 XKypnan obuieit 6uomoruu: https://elementy.ru/genbio/botany
95 Tpynsl nHCTUTYTa OHONOrnu BHyTpeHHHUX Boa uM. W.JI. [Tanannna Poccuiickoii akagemuu Hayk: https://www.ibiw.ru/
26 Boranmueckuii xyprai: 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 npodeccronansubli mmroc 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| Muorodynkuumonansusii penakrop 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 | OBC «IOPAUT»

6.3.2.3| OBC «YHuBepcuteTcKas OnOIMoTeKa OHIIAHH»

6.3.2.4| OBC IPRbooks

6.3.2.5| OBbC «Jlaub»

6.3.2.6 | 35C 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 | TexHOJIOTHH Pa3BUTHUS KPUTUUYECKOTO MBIIILICHHUS

6.4.2 | AKTUBHOE CITyllIaHUE

6.4.3 | MapopManinOHHO — KOMMYHHKAIIMOHHAS TEXHOJIOTHUS

6.4.4 | T'pymnmoBbie TEXHOJIOTHH

6.4.5 [ TIpobiiemHOe 00y4eHHE

6.4.6 | MiccnenoBaTenbCcKHe METOBI B 00YICHUN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI (MOY JI51)
Ayautopus OGopynoBanue
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, CBETUIIbHUKY HACTOJIbHBIC, CTAIIHOHAPHBIH MYyJIbTUMEIUHHBIA KOMILJICKC, IEPEHOCHOW HOYTOYK,
yueOHast mebenb

8. METOAUYECKHUE MATEPHUAJIBI JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUITJINHBI

METOJJUYECKHUE VYKA3AHUS 1o mnOArOTOBKE W BBINOJHCHUIO Ja0OpaTOPHBIX pPabOT, MO MOATOTOBKE K BBINOJHCHUIO
CaMOCTOSITENIEHOW pabOTHI, JJIsI MOATOTOBKH K K3aMeHy M TPeOOBaHHSI K PEHTHHT -KOHTPOJIIO IPEICTaBICHBI 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. Kam0wuii: UTOIOTHYECKNE OCOOCHHOCTH, XapaKTep ACATeIIbHOCTH, 3HAUCHNUE.

2. MemOpaHbI IUTOIUTA3MBI: UX CTPOCHHE U CBOICTBA.

3. DHJIOIIa3MaTHYeCKas CeTh: CTPOCHUE, POUCXOXKICHUE, 3HaueHHe. CTpoeHHe, IPOUCXOXK/ICHHE, 3HAUCHHE MUTOXOH IPHH,
anmapara [ oJIbIKH, TH30COM, pUOOCOM.

4. TlnacTumpl, TUMBI IWIACTU: CTPOCHHE, MIPOUCXOXKICHUE, B3aNMOTIpeBpanieHue. JIeWkomiacTel. XpoMoIiacThl. XJIOPOILIACTHI.

5. Bakyounu: mpouCcXOXICHUE, 3HAYCHHE, N3MCHECHUE B OHTOTCHE3¢ KIICTKH. KIIeTOUHBIN COK, €ro cOCTaB, 3HAUCHHE
OTIEIbHBIX KOMIIOHEHTOB.

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

7. OwnTOreHe3 KIeTku. TOTUIMOTEHTHOCTh KIIeTOK. THrbl pocTa KieTok. [InazmonecMbl. MeKKICTHUKY U UX TUMBL. CHMIUIACT,
aroIuIacT.

8. Taepabie BKIIOUCHHSI MUHEPATBHBIX BEIICCTB, (POPMBI X OTJIOKCHHS B KJIeTKe. BemrecTra 3amaca, MECTO MX JIOKaTH3aIMU
B KJIeTKe. AJIeHipOHOBBIE M KpaXMalbHbIE 3¢pHA, UX TUIIBL.

PacTuTe/bHbIC TKAHH
1. Bo3HukHOBeHHE TKaHEH B 3Bomronnu pacteHmil. OOpa3zoBarenbHbIE TKaHM, WX Kiaccupukanus. Lluromormdyeckne
ocoberHocTH. CTpoeHHE BEpXYIICUHBIX MEpHUCTeM mobera u kKopHA. [loHsTHe 0 rHcTOoreHax. PasHooOpasue cTpoeHHs
areKkcoB
2. Dnuaepma: MPOUCXOXKICHUE, 3HaYeHue. [{uTonornueckue 0COOEHHOCTH OCHOBHBIX KJIETOK SMUJIEPMbI. JNHIepMaIbHbIC
obpazoBanust. CTpoeHne u padboTa ycTeuil. Pa3HooOpasue yCTBUYHOTO anmapara.
3. Ilepunepma, 0cOOCHHOCTH €€ CoeB. 3anokeHne (eJutoreHa u ero aesTenapHocTh. YeueBnuku. [lommaepma, demnongnas
TKaHb, spycHast IpoOKa.
4. Kopka (putugom). O6pa3zoBaHue, TUIBI KOPKH, COCTaB, CTPYKTypa MPOBETPUBaHMs, 3HaYCHUE. BUIIBI KOPKH.
Komrenxuma: nuTonoruueckne 0CoOOEHHOCTH, MPOUCXOKACHHE, CBOWCTBA, TONOrpadHIecKoe MOJI0KECHNE, 3HAUCHHE.
6. CkiepeHXuMa: LUTOJOTMYECKHE OCOOEHHOCTH, Kiaccuukaius, cBoiicTBa, 3HaueHue. CKIEpeHbl: IIMTOJIOTHYECKHE
0COOEHHOCTH, MPOUCXOXKICHUE, TONOTpaduuecKoe MoJoKeHue, 3Ha4YeHHE.
Vcnonp30BaHne MEXaHUYECKUX BOJIOKOH 4eoBeKOM. IIpsaunpHble pacTeHus.
8. Kcunema: a11eMeHTBI, €€ COCTaBIISIIOIIUE; UX IIUTOJIOTHUECKHE OCOOCHHOCTH, ITPOUCXOKACHUE, 3HaYeHUE, POPMUPOBaHHE
B OHTOTEHE3E.
9. dnosma: 3JIeMEHTBI, €€ COCTABIISIOIINE; UX IIUTOJIOTHYECKHE OCOOCHHOCTH, ITPOUCXOKACHUE, 3HaYeHUe, POPMUPOBaHHE
B OHTOTEHE3E.
10. DBosroLUSI TPOBOAANIMX TKAHEH.
11. CpaBHHTENBHAS XapaKTEPUCTHKA IPOBOIAIINX TKaHEell. 3HadeHue.
12. BeigenurenbHble TKAHU, UX XapaKTePUCTHKA.
13. CpaBHuTENIBHAS XapaKTEPUCTHKA MEXAHUUECKUX TKaHEH.
14. Vicnonb3oBaHne MEeXaHUYECKUX TKaHEH yenoBekoM. [IpsanibHble pacTeHus.

o

~

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.

CoNoR~WNE

AHaToMHYecKHe 0CO0eHHOCTH PACTEHHUI PA3HBIX IKOJTOTHYECKHX TPy

1. Brwmsgeue cpensl Ha aHATOMHUYECKOE CTPOCHHE TUCTHEB. JINCT XBOMHBIX. 3aK0H 3aJICHCKOTO.
2. AHatoMHYECKHE OCOOCHHOCTH PACTECHHI CyXHX MECT 00MTaHUs(KCepo(dhUTOB).

3.  AHaroMHYeCKHE 0COOCHHOCTH PaCTCHUH-THIPOGHUTOB.

Cemsn

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

2 Mopddonormueckue THIIBI ceMsH. [IpuMepsl. DBomonyns ceMeH .

3. Tlpopacranue cemeHH. Y ClIOBHUS, HEOOXOAUMBIE ISl TPOPACTAHHS.

4. Tumsl ceMsH IO CKOPOCTH NPOpAacTaHus U COXpaHeHUs1 BcxoxkecTu. [locienoBarebHOCT IPOPACTaHUsI CEMEHH.
5. Twumsl npopacranus. [Ipumepsl. CTpoeHHE MPOPOCTKOB.



Kopem, 1 KOPpHEBbIC CUCTEMbI

1.

N

Nookw

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.

o

o

10.

[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 Ho0eroB Ha BHEITHUN 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

BoOoo~NoO~wWNE

12.
13.
14.
15.
16.
17.
18.

0.

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.

Mamepuansi u 06wvexmor: nyk pemdatsiii (Allium cepa L.), 8% pactop NaCl.

Xoo pabomr:

1. npUroTOBUTH MpEAMETHBIC U TOKPOBHBIECTEKIIA.

2. HAHECTHU Ha PEIMETHOE CTEKJIO KPYIHYIO KaIUTIOBOIBI.

3. W3 MsACHCTOH dYemlyW Jiyka BbIpe3aTh HebGoabuion 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 MaJIOM yBEeJIWYEeHUH Hanbonee yJauHoe MECTO Ha Ipernapare.
OOparuTh BHUMaHHE Ha GOPMY KIETOK, HAliTH SAPO, TOCTAPaThCs ONPENCTUTh
TPaHMILYBaKyOJIIH.

5. mepeBecTH MHKpPOCKOM Ha cuibHOe yBemmdeHue (20X,40X).mocrapaTscs HAUTH
MOPBI B 000JI0UKE, TPAHULIBI MEXIY 000JI0YKAMHU COCETHUXKIIETOK.

6. 3apucoBaTh 2 — 3 xieTkn. OTMETHTH 000JI0UYKY, BAKYOJIb C KICTOYHBIM COKOM,
IU1a3MajIeMMy, TOHOIIIACT, AAPO.

7. BepHYTb MUKPOCKON Ha ciiaboe yBenndeHue. He cHuMas npenapaTa, OJIOKHUTh
MOJOCKY (PMIIBTPOBANBEHON OyMaru psaoM ¢ MOKPOBHBIM CTEKJIOM CIIEBA Tak,
4TOOBIBOJA0TTSATHBAIACEU3-TI0/ICTEKIIa—TI0JIOCKA0yMaruoy1e TIIOCTETIEHHO
HamoKaTb. C NPOTHUBOIOJIOKHOW CTOPOHBI OT IMOKPOBHOTO CTEKJIa HAaHECTH
Heckosibko Kamenb pactBopa NaCl. OH Oyner BTArMBaThCs IMOJ MOKPOBHOE
CTEKJIO U 3aMeLIaThbBOY.

8. cienuTh 32 M3MEHEHHEM MpOTOIUIacTa B KieTKax. [locTeneHHO nuTorniazMa
Oymer  orctaBath  OT  oOojouku.  Haiftu  pasHble  cocTOSIHUA
TUIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BHBITLIA3MOJIN3A.

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

10. 3apucoBath KJIETKH B COCTOSTHUHIIIA3MOJIH3A.

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 COCTOSHHU.
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 Ouenusaemcsa: CIOCOOHOCTH
pacmo3HaBaTthb O0OBEKTHI Ha
3aoanue 1. [Ipoananu3upyiite mpencTaBIeHHBIC H300paKeHUS U OTBETHTC HA mpemapatax W H300paKeHHSX,
BOIIPOCHI: BEISIBIISITH 170: OTIIMYUTEIFHBIC
TIPU3HAKH, YCTaHABINBATb
1. Hanwmmmre oOmuii THIT MEXaHHYECKON TKaHM, IIPEICTABICHHON Ha B3aHMOCBSI3M HA OCHOBE HMEIOIITHXCS
pucyHnkax 1A ulb. 3HAHUU.
2. Yxkaxurte GyHKIUU JAHHOTO THIA MEXaHUIECKOI TKaHU pacTCHHH.
3. VYkaxurte oprasbl, B KOTOPBIX BCTPEYACTCS MTAaHHBIM THI MEXaHUYECKOI 3 6amna — [aHBl  TIOJIHBIC
TKaHU Y PACTEHHM. WCYEpIBIBAIONINE OTBETHI Ha BCE
4. TloanummTe BUI AaHHOTO THIIA MEXaHMYCCKON TKaHU, 0003HAUCHHBIN Ha PHC. BOIIPOCBHI.
1A mox Homepom 1. OTBeT o6ocHyi#iTE. 2 fanna — 7OaHBl HEJIOCTATOYHO

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

OIIMOKH.
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)
I'pagpuueckue 3a0anusn Ouenugaemca: CIOCOOHOCTH
pacrio3HaBaTh 00BEKTHI Ha
3adanue 1. PaccMOTpuUTE NPEUIOKEHHBIN PUCYHOK U OTBETHTE HA BOMPOCHI: HN300paKEHHUAX M0 OCOOCHHOCTSIM UX
CTpOEHHS, BBISIBIISITH nx
1. Kaxo# miox n300pakeH HapuCyHKe? OTIIMYUTEIIHHEIC TIPU3HAKH,
2. K xakomy THITY TJIOZIOB 10 THITy OKOJIOIIIOHHUKA, KOJMYECTBY CEKMSH 1 aHAM3UPOBAaTh W  yCTaHABIUBATH
BCKPBIBAEMOCTH €r0 MOXHO OTHECTHU? B3aMMOCBSI3H Ha OCHOBE MMEIOIIUXCS
3. K kxaxomy THITY IJIOJIOB 10 IPOUCXOKAEHHUIO €ro MOXHO oTHecTH? OTBET 3HaHUH.
obocHyiire.
4. Kak Ha3bIBaeTcs CTPYKTypa, 0003HaueHHast Ha pucynkelb mudpoit 1? 3 éanna —  [aHBl  TIONTHBIE
WCUEPIIBIBAIONINE OTBETHl Ha BCE
BOIPOCHI.
2 fanna — [OaHBl HEITOCTATOYHO

MIOJIHBIE OTBETHI HA BCE BOMPOCHI( MK
JTAaHBIOTBETHIHEHABCEBOMPOCHI ) HITH
JIOITYIICHBIOIIHOKH.

1 6ann — nmaHBl OTBETHI TOJIBKO Ha
4acTh BOIPOCOB (ITU TaHBI
(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 npoBoIsImuM TKaHAM paCTeHUHOTHOCSATCS:
A)Cxknepenxuma
b) [Tapenxuma
B) ®nosma
I') Kennema
2. OzpeBecHeHHE 000JI0UEK CBOWCTBEHHOKIIETKAM:
A)Cxknepenxuma
B) ITapenxuma
B) ®nosma
I') Konmrenxnma
3.T'onnuHble KoJbIIa B IpeBecHHE 00pa3yroTcs 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 >XMBOM COCTOSHUY ()YHKIMOHHPYIOT KIETKUTKaHEH:
A)CKiIepeHXUMBbI
b) ®ennembr
B) Dnmpepmsr
I') Konnenxumor
5. BononpoBopsinye GpyHKINN B Tele pacTeHUH BBINOJIHACTTKAHB:
A)CxnepeHxuma
B) IMTapenxuma
B) ®nosma
I') Kcunema

Bonpocul ¢ pazeepuymuim éapuanmom omeema

1. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTHKY (IIO3ME HKCHIIEME.

2. JlaiiTe CpaBHUTEJBHYIO XapaKTEPUCTUKY aHATOMHYECKOTO CTPOCHUS CTeOIIs
JBYIOJIEHOTO ¥ OJJHOJ0JIbHOTOPACTCHUH.

3. JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTHUKY Pa3HBIX THIOBSTO.

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

CooTBeTcTBHE 0AJIOB W TPaBIIIEHO
BBINIOJIHCHHBIX 331aHUil B paboTe:

3 banna — JIaH TIOJIHEIE
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.
217.
28.
29.
30.
3L
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.

I

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.
Krnaccudukanus moyek Ha mobere IO 3HAYCHMIO, PA3BEPTHIBAHUIO W PACIOJIOKCHHIO. Pa3BepThiBaHHE IMOYEK U
(dhopmupoBanue modera. Putm pazsutus nodera. ['oguaHbIe U dJIeMEHTapHBIE TOOSTH.

9. @opmupoBanue cucteM mobderoB. Hapacranwe, BeTBieHHe. Tumbl HapacTaHusi moberoB. MXx 0COOCHHOCTH U
XO35IICTBEHHOE 3HAUCHHE CHMIIOAMAIBLHOTO HapacTaHWs. Bersienue moberoB. BnmsiHne xapakTepa BEeTBICHHS, (POPMBI
pocra moOeroB Ha BHEIIHUI OOJINK pacTEHUSI.

10. Jlmcr. Yactm umcra, ux 3HaueHue. CooTBeTcTBHE (YHKIMM W MOP(HOJOTMYECKHUX OCOOCHHOCTEH JIHCTa.
Mopdoonormueckoe pazHooOpa3ue JIHCTOBOH IDIACTHHKH. POpMHpOBaHHE JHCTHEB Ha I00OEre W WX OCOOCHHOCTH.
I'erepodunust n anuzodums.

11. JlucropacnonoxeHue. 3aKOHOMEPHOCTH JIUCTOPACIONIOKEHHS.

12. MsHoronerHue no0eru TpaBSHUCTHIX pacTeHui. Kaynekc u kopHeBuIle, NX 3Ha4eHUEe, OTINYUTEIbHbIE 0COOEHHOCTH,
THIIBI.

13. OpHnonerHue MeTaMOp(H3UPOBaHHBIE T00ETH, 00ECIICUNBAIOIIME BETETATUBHOE PAa3MHOKEHNE U BO3OOHOBIIEHHE, X
Tumsl. JIykoBunel. Metamopdo3bl HaI3eMHBIX TIOOETOB U HX JacTei.

14. Dxomormueckue TPyIIbl paCTEHHUH, IX MOP(OIOTHIECKHE 0OCOOEHHOCTH.

15. Tlonstue o xu3HEHHOU opme. DKoIoro-Mopoorndeckas Kiaccupukanus ;Ku3HeHHBIX (GopM. [IpeBecHbIe 1
MIOJTy/IPEBECHBIE PACTEHHs, MX pa3HOOOpa3ue.

16. Knaccudukanums x/¢ nmo Paynkuepy. )KusHeHHble GOpMBI TPaBIHUCTHIX PACTEHHH.

17. BospacTHble n3MeHeHHs: MOp]OIIOrHYecKkor CTpYKTYphL. [ToHATHE 0 OOJIBIIOM M MaJIOM JKM3HEHHOM LiHKIe. Bo3pacTHbie
TIEpHO/IBI U COCTOSTHHMS.

18. IIserok. Ompenenenue, npoucxoxaeHue. [Ipu3Haky MPUMUTHBHOCTH.

19. Mopdonorugeckoe pazHooOpasue NBETKOB. [10 CTPOCHUIO OKOJIOIBETHUKOB, PACIIOJIOKEHHUIO YaCTCHI[BETKA.

20. Twuneueii. Xapaxrepuctuka. [Iporcxoxaenue. DBOMIOLMSL.

21. Twumnsl ruHenes, THIBI IUIAIICHTALIUH, TTOJIOKCHHUE 3aBsI3U B I[BETKE.

22. CrpocHHE U TUIBI CEM3a4aTKOB.

23. Meracnoporenes3. @opMHpOBaHHE 3apOBIIIEBOTO MeIIKa. [[BOWHOE OIUIOJOTBOPEHHE.

24, ®opmupoBaHHE CEMEHU. ATIOMHUKCHC.

25. Annporeii. [IporcxoxIeHIE U 3BONIONUS THIYUHKH.

26. AHaTOMHYECKOE CTPOCHHE NBUILHHKA.

27. CrpoeHne MBIIMHKH, YBOJIIOLHS NBUIBIEBBIX 3€PCH.

28. CnocoOsb! onbuteHHs. [Iprcnoco6eHns K pa3InyHbIM CII0CO0aM ONBUICHHSI.

29. Cougetus. OmpeneneHne, 3Ha4eHUE, KIaCCUPUKAITIS.

30. PasnHooOpasne paneMo3HbIX U IIMO3HBIX COLBETHH.

31. DBOIIOIHAS COLIBETHI.

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

33.  Knaccudukarys miogoB Mo cTpyKType OKOJIOIIOAHUKA. BCKphIBaHHE TII00B.

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

OIEHOYHBIE MATEPHAJIBI JIJISA TPOBEJEHUS ITIPOMEXYTOYHOM ATTECTAIIUU (ITPUMEPHI)

ILnanupyemblit
oBpasoBaTebHbIii Tunosbie KOHTPOJIbLHBIE 3ajaHUs crnocod Kpurtepunu oneHuBaHNA M HIKAJIA

MPoBe/leHUs MPOMEKYTOYHOH aTTecTanun OLICHMBAHUS
pe3yJibTaT

OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenugaemcsn’. ypoBeHb 0a30BBIX 3HAHWHU TIO
Hcnonb3yer OoTaHuKe; CIOCOOHOCTH BBISIBJISITH
6a30Bble 3HAHMS KamoOwuii: nmuronornyeckue 0coOCHHOCTH, XapakTep | B3aHMOCBS3b CTPYKTYpHOMU "
O0OTaHUKH, JesITeIbHOCTH, 3HAYCHHE. (YHKIMOHAJIBHOW  OpraHu3alui  O00BEKTOB;
300JI0THH, CIIOCOOHOCTh OOBSICHATH CMBICT, HMPHUYHUHBI H
MHUKpPOOHOJIOTHH, 3aKOHOMEPHOCTHIIPOIIECCOB.
9KOJIOTUH U
II04YBOBEJICHUS B 10 6annoeé — naHbl TONHBIE MCYEPIIBIBAIOIINE
npodeccroHanbHOM OTBETHI Ha BCE BOTPOCHI.
JIeSTeIbHOCTH 8-9 6annoe — naHBl HENOCTATOYHO MOJIHBIE

OTBETHl HAa BCE BOMPOCH WIH JIONYIIEHBI
HE3HAYHUTENILHBIC OITHOKH.

5-7 6annoe — naHpl OTBETHI HE HAa BCE BOTIPOCHI
WJIN JIOITYIIEHBI OMINOKH.

3-4 6anna — naHel OTBETHI TOJIBKO Ha YacTh
BOIIPOCOB, JIOMYIIEHBI CEPbE3HBIE OIIHOKH.

1-2 fanna — nanel GparmMeHTapHBIE OTBETEHI.

0 6annoe — nanvl GparMeHTapHBIE OTBETHI U
JIOITYIIICHBI CEPhE3HBIE OMNOKH.




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 — ma"vel HEJOCTATOYHO ITOJHBIE
OTBETHl Ha BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.
8-116a17106—1aHBIOTBETEIHEHABCEBOIIPOCHI
WM JOMYIICHBIOIINOKH.

4-7 pannoe — naHbpl OTBETHI TOJLKO HA YacTh
BOIIPOCOB, JTOMYIICHBI CEPhE3HBIC OIIUOKH.

1-3 6anna — naHp! pparMeHTapHBIC OTBETHL.

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 6annoe — nanbl HEJOCTATOYHO ITOTHBIE
OTBETHl HAa BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.
8-116a17106—1aHBIOTBETEIHEHABCEBOIPOCHI
I JOMYIICHBIOMINOKH.

4-7 6annoe — na"el OTBETHI TOIBKO HA 4YacTh
BOTIPOCOB, JTOMTYIICHBI CEPHE3HBIC OMIUOKH.

1-3 6anna — naHpl pparMeHTapHBIC 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

TpeGoBaHMs K PEHTHHT-KOHTPOIIO (IJIS SK3aMEHa)

Eall A

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 - noAnuch. HeoOXxoanmble BEIBOABI, ONIPEAEICHUsI, 3aIIHChIBAIOTCS HA 00OPOTHOM CTOPOHE aJIbOOMHOTO 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.
Mamepuanwi u o6wexmor: nyk pemdateiii (Allium cepa L.), sxenatensro cunuit; 8% pactsop NaCl.
Xoo pabomei:

1. npuroToBUTH MpeIMETHBIE U IIOKPOBHBIE CTEKIIA.

2. HaHECTH Ha MPEJIMETHOE CTEKJIO KPYIHYIO KAl BOJIBI.

3. W3 MSCHCTOH YelTyH JyKa BeIpe3aTs HeOonbmmoit 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 yBENWYEHUH HauboJiee yaagyHoe MecTo Ha npenapare. OOpaTuTh BHUMaHUe Ha GOpMy
KJIETOK, HAHTH 51O, OCTAPAThCS ONPEACIUTh T'PaHUILY BaKyOJIH.

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

6. 3apucoBatb 2-3 kieTkn. OTMETUTH 000JI0UKY, BaKyOJIb C KIIETOYHBIM COKOM, ILIa3MaJIeMMYy, TOHOILIACT, S/IPO.

7. BepHYTb MHKPOCKOII Ha ciaboe yBennueHue. He cHUMas mpemapara, MOJIOKHUTh MOJIOCKY (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. crenuTh 3a M3MEHEHHEM IIPOTOIIACTA B KieTKax. [locrenenHo nuromia3Ma Oyaer orcTaBaTh OoT o0oouku. Haltn
pa3HbIE COCTOSIHUS TUIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BU/IBI TUIa3MOJIN3A.

9. 3aMeHUTh NOJNOCKY (GUILTPOBaIBLHOM Oymaru u rutazmonutuk (8% pactBop NaCl) Ha BoJy, BepHYTh KIETKH B
MePBOHAYAIEHOE COCTOSHUE — MPOCIEIUTh ACTIIa3MONIHN3.

10. 3apucoBath KJIETKH B COCTOSIHUM IIa3MOJIN3A.

11.3ammcate W 3aIIOMHHUTH ONPEACICHUS: IUIa3MONIN3 — SIBIIEHHE OTCTaBaHUS MPOTOIUIACTa OT OOOJOYKH KIETKH NPH
MOTepe BAKYyOJISIMH BOJBI, JIIUIA3MOJIN3 — BO3BpAIEHHE IUIA3MOJIU3UPOBAHHOTO MPOTOIUIACTAa B MEPBOHAYAIBHOE
COCTOSIHUE NIPH MOCTYMJIEHUU B KJIETKY BOABI, Typrop — Halps>KEHHOE COCTOSHUE KIIETOK.

ITnacmuow

Lenv pabompi: U3y4uTh CTpOCHHE Pa3HBIX TUIIOB [UIACTH] U UX TIOJ0XKEHUE B OpraHax.

Mamepuanvr u obwvexmor: Dnopes kananckas (Elodea canadensis), tpaneckanuus (Tradescantia sp.), ps6uHa ropbkas
(Sorbus aucuparia L.), maugeim maiickuit (Convallaria majalis L.), mumosauk (Rosa sp.), momumop (Lycopersicum
esculentum L.).

Xoo pabompi:

I

1. TIpurotoBuTH IpEMApAT JHUCTA ITOJCH. PAacCMOTPETh P MAIOM YBEIHYCHUH HanbosIee yIaqHoe MECTO Ha

npenapare. [locTaBUTh B LEHTP IPO3CHXUMHBIE KICTKH, OJIMKEe K MecTy OTpbiBa. [lepeBecTn Ha Gouiblioe
yBenuuaenue ( x 20, x40).

2. Haiiti XJIOPOIJIACTBI, OTMETHTh OCOOCHHOCTH UX JIOKATH3ALHHU B KJIETKE, YOSIUThCS B HATMYUH UX

nprkeHnsi. OMpeeIUTh THIT IBIKCHUS (CTpyituaToe, KpyroBoe).

3. 3apucosarts 2-3 knetku. CTpenkaMu MoKa3aTh ABHIKCHHE XJI0poIiacToB. Crenath He0oOX0iuMbIe

0003HaYEHHUS.




1. IIpuroToBUTH Mpemapart MIKOTH IUIOIO0B, MOILEIHUB UITIOH KyCOYeK MIKOTH U PAacCTepPEB €T0 B KAIUIE BOJBL.

2. PaccMmoTpeTh IIpy MajioOM YBEIMYEHUH HanboJliee yJauHoe MECTO Ha Ipenapare, IIepeBecTr Ha 00JIbIIoe
yBenudenue (x20). OOparuTh BHUMaHKuEe Ha OPMY KIETOK, XPOILIACTHI, OTMETUTH UX THIIL.
3. 3apucoBartb 1o 2-3 KJIETKH pa3HbIX M10J10B. CaenaTh HeoOXoauMble 0003HAUYCHHUSI.
1.

=

[IpuroToBUTH Mpemapat , CHAB KOXKHUILY C HXKHEH CTOPOHBI JIUCTA TPaIeCKAHIIUY U TIOMECTHUB €€ B KaIlTIO BOJIBL.

2. PaccmorpeTs npu 0OJBIIOM YBETHUCHHUH JICHKOIUIACTEI B SICPHOM KapMAIIKe — OHH BBITJISIAT KaK MEIIKUE
GeclBETHbIE HIAPUKU.

3. 3apwucosath 2-3 xietku. Crenats HeOOXOMMbIC 0003HAUCHHUS.

Bomnpockl 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?

ook wnpE

3anachbie numamesbHble 6eUleCnéa 1 meepobvle KAI0YEHUA

Lenv pabomer: N3yanTh pa3sHOOOpa3He 3pracTHUECKUX BEIIECTB B TBEPJOM BHAE M KPHCTAIUIMIECKUX BKIIIOUCHHH.

Ob6vexmol u mamepuansi: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox noceBnoii (Pisum sativum L.),
oBec moceBHo (Avena sativa L.), myk pemuatsriii (Allium cepa L.), kynena aymmcras (Polygonatum odoratum),
6eronus (Begonia sp.).

Xoo pabompi:

1. MsroroBuTh mpemapaT KpaxMalbHBIX 3€peH KapTodems, oBca, ropoxa, 6anana. [lns 3TOro mockoOmmTh OpHUTBOM
KycO4eK KIyOHs KapTodens, CeMAIoyeil ropoxa; NOIydYeHHYI0 KPaxMaJIbHYI0 MYTh Ha JIE3BUH OpPHUTBBI OOMAaKHYTb B
KaIUTI0 BOJBI Ha NPEAMETHOM CTEKJe; ¢ OaHaHa CIeNaTh Y4acTOK TOHKOTO IIONIEPEYHOr0 Cpe3a; MpeiBapUTEIHHO
Pa3MOUYCHHYIO B BOJIE 36PHOBKY OBCA MT'OJIKOH OITyCTHTh B KAIUTIO BOJBI, ITOYYHTh MyTh, 36pHOBKY yOpaThb.

2. Paccmorpets npu cuiibHOM yBenudeHur (20x, 40X) kpaxManbHble 3epHa pa3HbIX pacTeHuid. OnpenenuTsb
THIT KPaXMaJIbHBIX 3€peH 0 (opMe, TOJI0KEHUI0 00pa30BaTEIBHOTO IIEHTPA U CTETIEHHCIOKHOCTH.

3. 3apucoBaTh HECKOJIBKO KPaXxMalbHBIX 3€peH Kaxa0ro pacteHns. Caenars He0OOX0JMMbIe 0003HAYCHUS U TTOAIHCATh
HOJ] PUCYHKOM.

4. Jlns oOHapyKeHHs alelpOHOBBIX 3€PEH IOJICHCTBOBATh Ha Ipenapar ¢ TOPOXOM PacTBOPOM Hoja B HOAMCTOM KaiWH.

[Ipn 3TOM KpaxMmajbHBIE 3€pHA OKpAacATCs B TEMHO-CHHHUH IIBET, a aJeldpOHOBBIE 3epHa OyIyT 30JI0THCTO-)KEITHIMHU.

OHHM 04eHb MeJIKHe, B OOJIBIIOM YHCIIE CPEI KPaXMaJIbHBIX 3€PEH, IIPOCTHIE 110 THITY.

3apucoBaTh KpaxMalbHbIE U alepoHOBBIE 3epHa. Chenats HeoOXoUMble 0003HAUCHHSI.

6. V3yunTb BHIBI TBEPBIX BKIIOYEHUH. [l 4ero B3ATh KyCOUEK CyXOW YeIllyH JIyKa, IPeBapUTEILHO BBIIEPKAHHON
B TIMLIEPUHE CO CIIUPTOM. PaccMOTpeTh pyu MaioM yBEJIMYEHUH MUKpOCcKona. HalTi oJMHOYHbIE KPHCTAIIbI
okcanaTa Kanbius. OOpaTuTh BHUMaHKHE Ha UX pa3Mepbl OTHOCUTEIBHO KIETKH U pazHooOpaszue 1o Gopme.

7. 3apucoBaTh HECKOJIBKO KiIeTOK. CaenaTh He00X0 UMbl 0003HAUYEHUS.

8. M3rotoBuTh TOHKHUH ITPOJIOJIBHBIN CPe3 KycOuKa KOPHEBHIIA KyleHbl. PaccMoTpeTh Npu ¢1a00M yBEJIMYESHUH.

HaiiTi BKIIOYEHHUS, CAeiaTh BHIBOABI 00 UX THMAX.

9. 3apucosats BrmoueHus. Caenath HeOOX0UMbIe 0003HAUCHUS.

10. I3roToBHUTh TOHKHE NONEPEUHbIH U TPOIOJIbHBIN Cpe3bl uepelka Jucta 6eronnn. PaccMorpeTs npu 60sbLIIoM
(20x,40x) yBeTM4IeHUH TUIIBI BKITFOUeHMH. HaliTi pa3HbIe THITHI 10 opme.

11. 3apucoBats. CnenaTs He0OX0AUMBIE 0003HAYCHHSI.

o

Bomnpocs! 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?
B kaxux opraHax HaKaIUITMBaeTCs 3aracHOi 0emok?
. UTO IpOHMCXOINT C aJeHpOHOBBIMH 3EpHAMHU TIPH 0OOTAIIEHNH KJIETKU BOJON?
. SIBnsieTcs M CTPYKTypa aJeHpOHOBBIX 3€PeH BUAOBBIM IPU3HAKOM?
. B gem 3akirodaeTcs mpenMyIiecTBO JKUPHOTO Maciia Kak 3alacHOro MPOAYKTa Mepe KpaxMaioM u 6exom?
. KakoB Ononormueckuii cMpIc 00pa30BaHUs KPHUCTAIUIOB [IABEICBOKHICIIOTO KAJIBIUS B KIIETKE?
. Uto Taxoe paduasr? Apy3sr? Kakue emie THIIBI KpUCTAIUIOB OBIBAIOT?
. [IpuBeure npuMepsl paCTEHUM, UIMEIOIIMX ONIPENEIEHHBIN TUI KPUCTAJLIOB.
. Kakast (hopma kpucraiioB maBeaeBOKHCIOT0 Kalblksi CBOHCTBEHHA JIBYIOIBbHBIM PACTEHUSIM U KaKas —OHOJO0JIbHBIM?

© oo N~ WNE
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JJABOPATOPHAS PABOTA Ne 2

Tkanu pacrenuii. O0pa3oBaTe/bHbIe TKAHU. IOKPOBHbIC TKAHH

Oépazosamenvuvie mxanu. Cmpoenue KOHyco6 Hapacmanus
Ienv pabomor: O3HAKOMHUTBCS C OOUMMH MMPU3HAKAMH MEPHCTEM HA TPHMEpe KOHyca HapacTaHHs 3JI0JCH.
Ob6vexmul u mamepuanvi: Dnojes kanaackas (Elodea
canadensis) Xoo pa6omut:
1. C moMoIIbIo MpenapoBabHBIX MIJT MOCIEI0BATENBHO CHATh JIUCThSI C KOHYCA HApACTaHUs BEPXYIIEYHOTO TOOErasioeu.
2. PaccMoTpeTh BpEeMEHHBIH TIperapar Mo MEKPOCKOToM. by/ieT BuiHa Tiaikas 4acTh KOHyca HapacTaHus,
BO3HHKAFOIIME W TIOCTEIICHHO Pa3pacTarolnecs: 0yTOpKH — 3a4aTKH JINCTHEB.
3. PaccMotpeTh rOTOBBIH Ipernapar KoHyca HapactaHus mobera 3oaen. O6paTuTh BHUMaHUE Ha (OPMY KIIETOK, pa3Mephl
s7ep TIAJIKOM YacTh KOHYyca.
4. 3apucosath. Ha pucyHKe OTMETHTH MOJIOKEHHE HHUIHATIBHBIX KJIETOK, JINCTOBbIE OYTOPKHU, MECTO HHTEPKAIAPHBIX30H.

Bormpocs! [uist 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?

agrwbE

Iepsuunas nokpognasn mrans snudepma

Lenv pabomer: I3ydanth 0COOCHHOCTH MEPBUYHON TOKPOBHOM TKaHH.

Obvexmpl u Mamepuaivl: TACThs NleNaproHny 30HaibpHOM (Pelargonium zonale Ait.) u kykypy3sl (Zea mays L.)

Xoo pabompi:

1. mpUroTOBUTH MpernapaT AUASPMBI C HIDKHEH 1 BEpXHEH CTOPOHBI JIUCTa FepaHH.

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

3. 1pu GOJBIIOM YBEIHYCHUH PACCMOTPETh OCOOCHHOCTH OCHOBHBIX KJIETOK U YCThHIL. ONpPEAeNnTh THIT YCTHHYHOTO
anmapara. CpaBHUTH YHCIIO YCTHUIL  (OPMY OCHOBHBIX KJIETOK HH)KHEH U BEPXHEH CTOPOHBI JIHCTA TePaHH.

4. TPHUrOTOBHTH Mpenapar SMUACPMBI C HIKHEH CTOPOHBI JIUCTA KYKYPY3bI.

5. BBUICHUTH OCOOCHHOCTH OCHOBHBIX KIICTOK ITHICPMBI TIPH OOJIBIIOM YBEIHYCHHH PACCMOTPETh YCTHUUHBIN armapar,
ompenenuth ero Tun. OOpaTUTh BHUMAHUE HA CTPOCHHE 3aMBIKAIOIINX KICTOK YCTHHII.

6. 3aprcoBaTh SMHUICPMY MENAPTOHUH U KYKYPY3bl, CICIaTh HEOOX0IMMBbIC 0003HAUCHHSI.

Bomnpocs! juist KOHTPOJIS:

[Toyemy ycThHUIIA COCPEIOTOUCHBI MPEMMYIIIECTBEHHO Ha HIKHEH CTOpPOHE Jiucta?

Kakne ocoO0eHHOCTH XapaKTepHBI JUIsI OCHOBHBIX KJIIETOK SITUAECPMBI?

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.

gprwbE

Bmopuunas nokposenas mxans. Ilepudepma

Lenv pabomoi: 3y4nTh 0COOCHHOCTH OT/IEIBHBIX CIOEB NEPHIEPMbI M UEUEBUUKH.

Obvexmpl u Mamepuaivl: BbIIEPKAHHbBIE B TIHIEPUHE CO CIUPTOM moberu Oy3unsl (Sambucus racemosa L.)

Xoo pabompi:

1. chenatb morepevHbIi cpe3 modera Oy3uHBL

2. paccMOTpEeTh NPH MaJIOM YBEJINUECHUH, HAUTH (HeJUTOTEH, IIOCYUTATh YUCIIO CIIOEB IPOOKH.

3. paccMOTpeTh YCUEBHUKY.

4. BBISICHUTH OCOOEHHOCTH NPHJIETAIONIMX K epHIepMe TKaHei epBUYHOI KOpPbI, 00paTUTh BHUMaHNE HA IIACTHHYATYIO
KOJUICHXMMY, KOPOBYIO IIAPEHXHUMY, CKJIEPEHXHMHbIE BOJIOKHA BO (DJIO3MHOM 30HE.

5. paccMoOTpeTh rOTOBBIH IpenapaT NONepeyHoro cpe3a crelis Oy3HHBI.

6. 3apucoBaTh MEpPHUACPMY C YCUCBUUKOW U MPHICTAONINE K HeH TKAHH MTEPBUYHON KOPBI cTe0is. O003HAYHTE (eIlIoreH,
(bennemy, BHIMOIHSAIONINE KIICTKH, 3aMBIKAIOIINE CJIOH, TUNIACTUHYATYIO KOJUIEHXUMY, KOPOBYIO IIAPEHXUMY.

Bonpocs! a5t KOHTpOS:

[ToueMy y MHOTOJIETHHX pacTeHUH dMHAEpMa 3aMEHsIETCs TPOOKOH?

B 4eMm oTnmume Mexry CTpOSHHEM KJIIETOK MPOOKH U SIHIEPMbI?

[Touemy npoOKy Ha3bIBaIOT BTOPUYHOM ITOKPOBHON TKaHbIO?

Bnaronapst kakuM 0COOEHHOCTSIM CTPOEHHMS IIPOOKA BBITIOIHSET 3AIIUTHYIO (QYHKIHIO?
YacTplo KaKoro KoMILIeKca sIBIseTCs MpooOKa?

Kak uepes nepuaepmy nNporCXOANUT ra3000MeH M TpaHCIHpanus?

[To xakuM NpU3HaKaM MOXKHO HalTH (euiofiepMy Cpeay NapeHXUMHBIX KJIETOK KOpPBI cTe0s?
ITouemy Ha cMeHy nepuaepMe IPUXOAUT KOpKa?

M3 KaKuX TUCTOJIOTUYECKUX HIEMEHTOB COCTOUT KOpKa?

lO Kakue opransl pacTeHMI WX MX YaCTH HOKPBITHI NEPUAEPMOI, a KaKue KOpKoit?

CoNoO WD E
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Mexannveckne TKAaHH

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

Obwvexmul u mamepuanst: cTebmu ToIkBEI (Cucurbita pepo L.), mera (Linum ussitatissimum L.), 1iBeTOHOC KYOBIIIKH 5KEITOH
(Nuphar luteum L.) cre6mu 6y3unsr (Sambucus racemosa L.)

Xoo pabompi:

1. TpuroToBUTH MOTIEPEUHBIE CPE3bI CTEOISI THIKBHI M Oy3HHBL, 00padoTaTh peakTUBaMH ((IOPOTIIONHH U COJITHAS
KUCIIOTa) — Ha OJjpeBeCHEHNE. MO)KHO BOCIIOJIb30BATHCS TOTOBBIM IIpenapaTtoM (CcTeOesb THIKBBI).

2. PaccMmotpeTrs W 3apucoBaTh IepHQeprHuecKrue TKaHH CTeONs, BKIIOYAIOMNE MEPBUYHYIO KOPY (KOJUIEHXHMa M KOpOBast
MapeHXruMa) U MePUIUKINIECKY0 WiH (Io3MHYI0 (y Oy3UHBI) CKiIepeHxuMy. CraenaTs HeoOX0AUMbIe 0003HAYCHNS.

3. BBIACHHUTH THII M XapaKTep PacIONOXKEHHs KOJUICHXHMMbL. BHUMATEIbHO PaCCMOTPETh XapaKkTep 000JI0YEK U UX PEaKIHIo
Ha PEaKTHB.

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

5. Cpenare TOIEpeYHBIA cpe3 IBETOHOCA KYyOBIMIKH, 00paboTaTh peakTHBaMH, OOpAaTHTh BHUMAaHHE Ha adpPCHXUMY H
CKJIEpEH/Ibl, BCTPEYAIOIIMECS B BHIEC WANOOJIACTOB KaK OINOPHbBIE KIETKH. BBIICHUTH THN CKJIEpEHI. 3apHcoBaTh C
COOTBETCTBYIOIINMH 0003HAUCHUSIMH.

Bonpocs! 115 KOHTpOJIs:

1. Kak pa3nuuarorcsi MEXaHHYeCKHe TKaHH M0 PacIioyioKeHUo B opranax? KakoBel o0Iye Mpu3Haky MEXaHUIECKIX
TKaHeit?

ITo kakuM TpU3HAKAM KJIACCH(PHUIUPYIOT KOJUICHXUMY?

IMoyeMy KOJUIEHXMMA HE MEHSIET OKPAcKy Mo aeiictBueM ¢uoporironusa u HCI?

ITo kakuM TpU3HAKAM KJIACCH(PHUIUPYIOT CKICPEHXUMY?

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?

KakoBbl 0COOEHHOCTH CTPYKTYpPbI 000JI0UKH CKIlepen,?

Turme! ckiepen, NX BCTPEIaeMOCTh.

aprwwd
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IIpoBoasmue TkaHu. MUKpocKoNnYecKoe CTpoeHne cTedas

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

Obvexmvi U mamepuanvi:  (OUKCHPOBaHHBIC CTeONM  WIM  MOCTOSHHBIE  MHKpompemaparst  JgpHa  (Linum
usitntissimum),moaconueunnka (Helianthus annuus), mocrostHHBIE MHKpONpEnaparhl IMOMEPEYHBIX CPE30B CTebei
nanaeima (Convallaria majalis), kykypyssr (Zea mays), aunsl mMenkoauctHoi (Tilia cordata); ¢umoporirouus, cossHas
KHCJI0Ta, XJIOP-LIUHK-10/], pacTBOp H0Ja B MOAUCTOM KaJIuH, [NIULEPHH.

Xoo pabompi:

1. IlpuroToBuTh HONEPEYHBIE CPe3bI CTEOISL, 00paboTaTh peakTnBaMH ((PIOPOTITIOINH, COMSTHAS KHCIOTA, XJIOP-IIMHK-HOL,
pacTBOp Hoza B HOAMCTOM KaJIH, TIIMIEPHH.). MOXHO BOCITOJIb30BAThCS TOTOBBIM IIpenapaToM (cTederns JIbHA).

2. H3rotoButh npemnapar HOIepevHoro cpe3a cTeOIst IbHa M 03HAKOMUTBCS C HEITYYKOBBIM CTPOSHHEM, a TaKKe CO
CTPOEHHEM JyOSHBIX BOJOKOH 3TOTO PAaCTEHHSI.

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

4. PaccMoTpeTs npenapar IoIepeyHoro cpe3a KOPHEBHINA JIAaH/IBIIIA 1 O3HAKOMUTHCS € IIYYKOBBIM CTPOESHHEM cTeOIIs
9TOro0 paCcT€HUA, ONIPEACITUTDb TUIIBI ITPOBOAAIINX ITYYKOB.

5. PaccMmotpeTs mpenapat momnepeyHoro cpesa credis KyKypy3bl 1 03HAKOMHTECS ¢ ITyYKOBBIM CTPOEHHEM CTEOJIS 3TOTO
pacTeHwus.

6. PaccMoTpeTh Ipenapar mornepeyHoro cpesa cTeOIst JUIbl 1 03HAKOMUTHCS C HEITyYKOBBIM CTPOSHHEM CTEOJIst 3TOr0o
pacTeHHusl, BEIACHUTH IPUPOAY TOAUYHBIX KOJIEIl.

7. Craenarb cxeMaTH4HBIE PUCYHKH BCEX N3yYEHHBIX THIIOB CTPOSHHMS cTeOIel 1 0003HaYMTh TKAHU U UX KOMIUIEKCHI.

JJABOPATOPHAS PABOTA Ne 5
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. TlpuroToBUTH HONEPEYHBIH CpE3 KOPHS HpHca, 00paboTaTh peakTHBAMH.




PaccMoTpeTh mpenapar npu MajioM yBeTHYCHUH.

OOpartuTh BHUMAHKE HA YKCIIO APXOB B KOPHE MPUCA KAK OJJHOIOJIBHOTO PACTEHHSI, HA PACIIOJI0KEHHE COCY/IOB MPOTO- U

METaKCHJIeMbI, HAITH (IIodMYy.

PaccMOTpeTh LEHTPANIbHYIO YaCTh KOPHSI.

Haiiti nepurikn n o6pazoBanre OOKOBBIX KOPHEH.

BoIsICHUTB 001111 0COOCHHOCTH MEPBUYHON KOPBI U CJIOEB, €€ COCTABISIIOLIMX: IK301€PMbI, ME30JIEPMbI H SHIOICPMBI.

Haiiti mpomyckHbIe KIETKH, 0OpaTHB BHUMAHHE HA UX PACIIOIIOKESHUE M0 OTHOLICHHUIO K TPOBOISIIMM TKAHSIM.

3apucoBaTh MOMIEPEUHBII cpe3 KOopHA upuca. CrenaTs He0OX0JiMbIe 0003HAUCHHS.

PaccMoTpets 3an0keHne KaMOus B KOPHSAX Ha TOTOBOM Ipernapare.

0. ITpuroToBUTH ONIEPEYHBIH CPE3 KOPHS THIKBBI, 00pab0TaTh peakTHBAMH.

1. PaccmoTpeTs mpemnapar Ipy MajioM YBEITUUSHHH.

12. O6paTuTh BHUMAaHUE Ha YHCIIO aPXOB B IEPBUYHOI CTPYKTYpE MO PACIIONOKEHHUIO MPOTOKCUIIEMBI M TIEPBHYHBIX
paauanbHBIX JTyUYeH.

13. PaccMOTpeTh KCHIIEMHYIO 30HY KOopHs. Haiiti kaMOmii, BBISCHUTH OTJIMYHS BEPETEHOBUIHBIX U JIyYEBBIX HHHUIIUATIHH.

14. BeIsicHUTH 001IUe 0COOCHHOCTH BTOPUYHOM KOPBI: MPOBOSIINE YICMEHTHI (DJI03MBEI.

15. O6paTuTh BHUMaHUE Ha TAPEHXUMY BTOPUYHOW KOPBI, BOSHUKIIYIO U3 IIEPUIHKIIA.

16. PaccMOTpeTh HOKPOBHYIO TKaHb KOPHS.

17. 3apucoBaTh ONEPEYHBINH Cpe3 KOPHS € 3JI0KCHUEM KaMOUsI U MONIePeYHbIH cpe3 KOpHs THIKBBL. ClienaTh He00X0IUMBbIe

0003HaUEHHSI.
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KonTtponasHbIe BOPOCHT:

1. Tlo xakuM mpU3HAKAM MEPBUYHOU CTPYKTYPhI MOKHO ONPEIEIIUTh TIABHBIN 3TO HJIH MPUIATOUYHBIH KOPEHb IBYI0JIHHOIO
WK OJTHOJOJIBHOTO pacTeHUs?

Kakum Mopdonornyecknm nepectpoiikam mnoasepraercs snaoaepma? B cesizu ¢ yem?

[Touemy TpeTUYHAS CTPYKTYPaA YHI0CPMbI CBOUCTBCHHA IPEUMYIIIECTBCHHO OJHOIOJILHBIM PACTCHUSIM?
I'me u kak 3aKiagpIBaeTCs KaMOHul B KOpHE?

Kakas pa3anna B paboTe pa3HBIX y4acTKOB KaMOUs?

[Touemy Jiyuu B KOpHE Ha3bIBAIOTCS PadATbHBIMU?

UYrto HaXOAUTCS B IEHTPE KOPHS THIKBHI?

KakoBa cynp0a mepBUYHBIX TKaHEH KOPHS IIPU BTOPUIHBIX IPeoOpa30BaHIAX?

KakoBbI BO3pacTHBIC U3MEHEHHS KOPHS OJJHOIOJIbHBIX PACTCHUIT?

lO Kaxoii 30He KOpHS CBOMCTBEHHO BTOPUYHOE CTPOEHUE?

COoNoGRWN

Memamopgpo3zvt kopus. Kopnennoowt

L{env pabomul: BEISICHUTh OCOOCHHOCTH CTPOCHHS 3aacaoIinX KOPHEH Ha MpuMepe KOPHEIIOI0B.

Obvexmyl u 060pydosaHiie: KOPHEIUIOAbI Pa3IMYHbIX PACTEHHH, TOTOBbIC MPENapaThl OMEPEYHBIX CPE30B KOPHEILIONOB CEM.
30HTUYHBIX, CEM. KPECTOUBETHBIX U CBCKIIBI.

Xoo pabompi:

1. Paccmortperh KOpHEIIO6! (pr1oaMHOTO THIA (MOPKOBB, METpyIKa). Caenars MmonepedHslii cpe3. BRIICHUT COOTHOIIEHHE
KCHJIEMHOH 30HBI M BTOPUYHON KOPBI.

2. PaccMotpeTh roTOBBIH IIpenapar KOpHeI1oAa (uiosMHOro Tuna. Halti mepBHYHYI0 M BTOPHYIHYIO KCHUIIEMY, IEPBUYHBIE U

BTOPHUYHBIE pajinabHble Tydrn. OOpaTHTh BHUMAaHUE Ha YHUCIIO apXOB B IEPBUYHOMN CTPYKTYpeE.

Haiitn kaMOnanpHyI0 30HY.

PaccmoTtpets oMy, HAlTH CHTOBUAHBIEC YJIEMEHTHI 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.

8. PaccMoTpeTs momnepeyHsli cpe3 KOPHEIII0Aa CBEKJIIbI, 00paTUTh BHUMAaHUE Ha YePEJOBAHUE CBETIIBIX M TEMHBIXKOJIELL,

9. PaccMotpeTh rOTOBBII ITpenapar npyu MajioM yBelndeHnd. HallT nepBUYHYIO M BTOPUYHYIO KCHIIEMY, TIEPBUYHbIE 1
BTOPUYHBIE pajinaibHble Tydrd. OOpaTHTh BHUMAaHUE Ha YHUCIIO apXOB B IEPBUYHOMN CTPYKTYpeE.

10. Haiitu nonosHUTENBHBIE KOJIbIIA KaMOust. [TocuntaTh MX 4ucio. BESICHUTE XapakTep JAesTeIbHOCTH.

11. 3apucoBaTh monepeyHsIi cpes, caenaTh He00X0UMbIe 0003HAYECHUS.

S
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KOHTpOoILHBIE BOIIPOCHI.

1. Kakwuie npu3HaKd aHATOMUYECKOH CTPYKTYPHI IO3BOJISIOT CUUTATH KOPHEILIO METaMOP(O30M TITaBHOTOKOPHS?
2. B 4eM cxX0ICTBO M OTIIHYHE KOPHEIUIONOB (PIIOAMHOTO M KCHIEMHOTOTHIIA?

3. B uem cBoecoOpasue cTpyKTyphl KOPHEIIOa CBEKIbl. Kakue mpu3Haku COOTBETCTBYIOT CTPYKTYpE KOPHSI?

JIABOPATOPHAS PABOTA Ne 6

AHaTOMUYeCKasi CTPYKTYpa JIMCTa
Ueﬂb pa6omb1: BBISICHUTH OCOOEHHOCTH CTPOCHUA JINCTAa KaMEJINU SITIOHCKOM U XBOU COCHBI.
Obvexmul u 060py006aHue: TOTOBBIE MUKPOIIPETIAPaThl JINCTA KAMEITUH U COCHBI.
Xoo pabompwi.
1. PaccMoTpeTh FOTOBBI MIpermapaT JUCTa KaMellnu SMOoHCKOW. HailTi mpoBoasye 211eMeHThI, Me30( I, YCThHUIIE.
2. 3apucoBath MONEPEUHBIN Cpe3, CIeNaTh HECOOXOAUMbIC 0003HAYCHUS.




3. PaccMoTpeTh TOTOBBIN Ipemapar JucTa COCHbI. HaiTu mpOBOISIIIHE 3IEMEHTHI, CKIa19aThii ME30(HIII, CMOJISTHBIC XOIBI,
KYTHKYJY, YCTBHIIE.
4. 3apucoBaTh IMONEPEUHBIN Cpe3, clIeNaTh He0OX0UMbIe 0003HAYCHHS.

JIABOPATOPHAS PABOTA Ne 7

Cems. CTpoenue, pasHoo0pa3ue ceMsiH

Lenv pabomur: 1) I103HAKOMHUTBCS CO CTPOCHUEM CEMEHH, COCTaBUTH IIPEJICTaBIICHHE O PAa3HBIX THIAX ceMsH; 2) Hayunrscs
CaMOCTOSTENBHO OIPEIEIIATh THII CEMEHH U OITHCHIBATH €0 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. PaccmorpeTs BHEIIHHE OCOOSHHOCTH CEMEHHU ropoxa WiH (acoid, 3apUCOBATh, OTMETUTh KOHTYPHI 3apOIBIIIEBOTO
KOpeIIKa, pyOurK (MECTO MPUKPEIUICHUS CEMSHOXKKHN ), 00paTUTh BHUMaHKE Ha (opMy pyOUmKa.
3adanue: 1) 3apucoBarh BHEUTHUN BHJI CEMEHH, OTMETHB BCE MEPEYHCICHHBIC YaCTH.

2. CHSB CeMEHHYIO KOXKYPY, OJTY4UM 3apobill ceMeHH. Takum 00pa3oM, y 6000BBIX CEMsl COCTOMUT U3 CEMEHHOW KOXKYPHI 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. BBIumeHHTH ceMs Tpeunxu, OCBOOOIUTH €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 BHEIIHUI B CEMCHH KIICIICBUHEL
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) CaBUB OCTOPOXKHO ¢ OOKOB OCBOOOMKIEHHOE OT CEMEHHOM KOXKYpPbI CeMsl KJICIEBUHBI, MOXKHO Pa3JeNIUTh €ro Ha ABE 4acTH
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. CaMOCTOSTETPHO PAcCMOTPETh CeMS THIKBBI, SICEHS, alelbCHHA WM APYrux pacTeHHid. CrenaTh BBIBOA O CTPOCHUHU
CEeMSsIH, PacIOJIOKEHUHU U (hOpMe 3apoJIbIIIa, 0COOEHHOCTSIX CeMsI0IeH, Touedku. /laTh XapakTepUCTHKY PaCCMOTPEHHBIX
CEeMSsIH, 3apUCOBaTh.

OnHONONbHBIE PACTEHUS

1. PaccmoTpeTh BHENIHUI BUI 3¢pHOBKH IMIIeHUIBL. HaiiTn 3aposIm, sH10CcepM, OOPO3/IKY, XOXOJIOK U3 BOJOCKOB Ha
KOHIIE€ IPOTHUBOIMOJIOKHOM 3apOJblily. PaccMOTpeTh 3epHOBKH APYTHX 3/1aKOB.
3a0anue: 3apucoBaTh BHEIIHUIA BUJI 36PHOBKH.

2. PaccMoTpeThb 1o MUKPOCKOTIOM MPOJIOIBHBIN Cpe3 3epHOBKH, HAMTH 3apoAblIil, 00paTHTh BHUMAHHE Ha SMHAECPMAIIbHbIE
KJIETKH IIMTKA, BBITSHYTBIE B CTOPOHY dHAocnepMa. IlocunTtars, CKOIBKO 3a4aTOUHBIX JTHUCTHEB MMEET MOYEUKa.
3adanue: 3aprucoBaTh IPOIONBHEIN Cpe3 3ePHOBKH, OTMETHB BCE JaCTH 3apOIbIIIa U SHAOCIIEpMA.

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

3aIlOMHHTH CEMEHA 110 BHEITHEMY BHUIY.

JlatuHckue Ha3BaHMs pacTeHuil: ropox (Pisum sativum L.), dacons oOsikHoBeHHast (Phaseolus vulgaris L.), rpeunxa
nocesHas (Fagopyrum esculentum L.), knereuna (Ricinus communis L.), numenunna msrkas (Triticum vulgare L.), poxb
(Secale cereale L.), sumens (Hordeum vulgare L.), oBec (Avena sativa L.), kykypy3a (Zea mays L.)

KOHTDOJII)HI:IG BOIIPOCHKHI.

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?

gRrwdE




6. Kakue THIIBI CeMsSH MOYKHO BBIACIHUTE 10 CTPOCHHIO 3apobiiia?

7. Kaxkwue THIIBI 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 mpumepe KOpHEH MPOPOCTKOB 3J1aKOB, ropoxa (WJIM JPYTHX pacTeHWil) HaWTH 30HBI KOpHs. [[ns aToro paccMorpeTsb
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. Paccmotperh repbapHbie 00pasibl pa3iHYHBIX BUIOB pacTeHWil (MMKYJIBHUK KpacuBbiii — Galeopsis speciosa Mill.,
kieBep Jayrosoit — Trifolium pratense L., mouepua ceprnoBuanas — Medicago falcate L., cuen sayrosoit — Succisa
pratensis Moench., mamkerka obbikHoBeHHass — Alchemilla vulgaris L. em Juz., oponnit riaz — Paris quadrifolia L.,
nauapimn Maiickuii — Convallaria majalis L., matmuk ayrosoii — Poa pratensis L. (unu apyrue 3j7aku), TpaBUIaT
ropoackoii — Geum urbanum L., kynmanehuna espomeiickas — Trollius europaeus L. u ap.). OnpenenuTs THIIBI
KOPHEBBIX CHCTEM, OTMETHTh Pa3HbIE 10 IPOUCXOXKICHUIO (AJUIOPH3HYIO - CUCTEMY TJIaBHOTO KOPHSI, aJULIOTOMOPH3HYIO,
TOMOPHU3HYIO - (CHCTEMY HPUIATOYHBIX KOpHEH) U M0 MOP(OJIOTHISCKIM OCOOCHHOCTSM (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 3anoxeHHe MPUIATOYHBIX KOPHEH Ha mobOerax, pa3BHUBIIMXCS M3 TJIa3KOB Ha KiyOHe 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.

KOHTpOIbHBIE BOIIPOCHI:

1. Tlo xakuM mpu3HaKaM KJIACCUPHUUIUPYIOT KOPHEBBIE CUCTEMBI?

2. HasBarb THIBI KOPHEBBIX CHCTEM I10 ITPOUCXOXKACHHIO, MOP(hOJIOrHYecKue TUIbL. [IpruBecTH TpUMEpHI.

3. Kakue kopHu Ha3bIBatoTcs mpuaaTouHbiMu? KakoBo nx 3Hauenne? Kak MOKHO Kiaccu(pUIMpOBaTh MPUAATOYHbIC
KOpHHU?

Kak BIusifoT 3K0JIOrHYeCKHe YCIO0BHs Ha (POpPMHUPOBaHNE KOPHEBOI CUCTEMBbI?

5. MoHO 71 B pejieniaX OJHOW KOPHEBOW CHCTEMBI BBIJIEIUTh KOPHH 10 GyHKIMsIM? Kakum obpazom?

Ea

Buoouszmenenun xopneii

Lenv: 1) TI03HAKOMHTBCSL ¢ Pa3HBIMH THIIAMH BHIOM3MCHEHMIT KopHeil; 2) Haydurhbesi caMOCTOSTENBHO ONPEIENSTh THII
BUJIOM3MEHEHHUS KOPHEN U OMUCHIBATH €r0 CTPYKTYPY.

Mamepuanst k 3ansmuio: repoapHbIe 00pasbl HEKOTOPBIX PACTEHMI (€M, COCHBI, JIFOTIMHA, TOPOXa, KJIeBepa, YHCTIKAa BECCHHETO,
MOOKM JIBYJHCTHOW, OYHMTKA IypPIYPHOTO, TAaBOJTH UISCTHJICIIECTHOH) MO TeMe «MeTaMOp(o3bl KOPHEBBIX CHUCTEMY;
IIOCTOSIHHBIC TIperapaThl KIyOCHBKOB Ha KOPHAX OOOOBBIX, KOPHA-NPUCOCKH TIOBIIIMKH; (DHKCHPOBAHHBIC MpEHapaThl
MHKOPU3bl U KOPHEBBIX IIHIIEK; KOPHEIUIOAbI HEKOTOPBIX OBOIIHBIX KYJIBTYpP (MOPKOBH, CBEKJIbI, PEIbI U T.IL.).

Xoo pabombi.

1. Paccmotperp moj synoit "mMouky" kopHeit cocHsl (Pinus sylvestris L.) wnu enu (Picea abies (L.) Karst.) , Beiaenutsb
MHKOPH3HBIE U POCTOBBIC, 00PaTHTh BHUMAHUE HA X OTIHYHSL.

MUKOpPH3HbIE KOPHH TOJIOKHUTE MOJ MOKPOBHOE CTEKIIO W PACCMOTPETH MPH MAJIOM YBEJIWYCHHH MHKpOckora. Haiitn yexom u3
ru¢oB.

3aganue: 3apucoBaTh BHCIIHWHA BHI KOpHEH COCHBI M KOHYAK MHKOPH3HOTO KOpHsS Ooiiee KpymHBIM IuiaHoMm. Crenatb
0003HaYCHUS.

2. PaccMOTpeTh KOpHEBYIO cHCTeMy JromuHa wiu kiesepa (p. Trifolium), ropoxa (Pisum sativum L.). Haiitu kopHeBbie
KITyOeHBKH. PaccMOTpeTh Ha TOTOBOM Mperapare cpe3 4epe3 KiIyOeHeK, oOpaTHTh BHUMaHWE, B KaKOW 9acTH KOPHS
dopmupyercst OakTepuoWaHAs TKaHb, KISTKM KOTOPOH HAMOJHEHbI KIyOCHbKOBBIMH OakTepusiMu. Bokpyr
0aKTepHOUIHOM TKAaHU PACIONATAOTCs KJICTKH MApEHXUMBI, IepeXo/Liel B mepuaepMy. BHYTpH nHapeHXUMBbI IPOXOIST
NPOBOJIAIINE MYYKH, CBA3BbIBAIOLINE KIYOSHEK C MPOBOIILICH CHCTEMOH KOPHS, Ha KOHYMKE KIYyOCHbKA HMEIOTCS KICTKH
MEPHCTEMBI, 00eCIeYHBaIOIHe POCT KIIyOeHbKA.

3aganue: 3aprcoBaTh BHEINHHH BHI KOPHEBOW CHCTEMBI C KIyOCHBKAMH M TOMEPEUYHBIH Cpe3 depe3 KIyOeHeK Ha TOTOBOM
npenapare, BAeiIaTh He00X0AUMbIe 0003HAYCHHUSL.

3. Paccmotperh BHENIHWE BHJ KOpPHEBBIX cHCTeM umcTska BecenHero (Ficaria verna Guett.), mo0OKu IBYJIHCTHOM
(Platanthera bifolia (L.) Rich.), ountka mypmypaoro (Sedum purpureum (L.) Schult.). Haiitu 3anmacaromme (KopHEBbIC
IIUIIKK) U TUTAIONIHEKOPHH.




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

4, PaccMOTpeTh BHCIIHWMI BHI TOBWIMKK eBporeiickoi (Cuscuta europaea L.), HaTH KOPHU-TIPUCOCKH, ITOCMOTPETh Ha
CBSI3b  KOpHEHcpacTeHHeM-X035MHOM.PaccMOTpeThroTOBBIHIIPEapaTIoNepedHOr0Cpe3acTeOIsICKOPHSIMU -IIPHCOCKAMHU
napaszura. OOpaTHTh BHUIMaHUE Ha CBSA3b C IPOBOJSILEH CUCTEMOI X035MHA.

3ananue: 3apucoBaTh BHEUIHUI BU U MONIEPEYHBIN cpe3

5. Paccmotpeth BHENIHUHN BU KOpHELT010B MopkoBH (Daucus sativa (Hoffm.) Roehl.), ceexnr (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.

ogkwmnpE

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’ NOOETH Pa3HOOOPA3HBIX TPABSHUCTHIX M APEBECHBIX PACTCHHUHN (AMKasl pelbKa, ICHOTKA, MAHKETKa
WIIH IPYTHE TPABBL. IOOETH IEPEBbEB - SICEHb, KIICH, JINMNA, Ty0, Oy3HuHa).

Xoo pabompi:

1. Paccmotpets GesnucTHbIe Toberu Oy3uubl (Sambucus racemosa L.) HaiiTu THCTOBBIC PYOIIbI H JTUCTOBBIC CIIE/IBL.
OTMETHTh BEreTaTUBHbBIC U TeHEPATHBHBIC IOYKH, U3YYHUTh UX CTPOCHHE.

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

2. Paccmorpets GesnmucTHbIe moberu scens (Fraxinus pennsylvanica Marsh.), kiena (p. Acer L.), nunst (Tilia cordata Mill.),
ny6a (Quercus robur L.) HalTH JIMCTOBBIE PyOLBI, OTMETHUTD PACIIONOKESHHE 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
IPHPOCTa, HAa OCH a0CIMCC OTJIOKUTD JUIMHY MEXKI0y3IHi, Ha OCH OpJMHAT — 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. Paccmorpets GesnuctHbie moberu xy6a (Quercus robur L.) HaiiTi JUCTOBBIE PYOIIbI, OTMETUTH PACHIONIOKEHUE 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. HazoBure oOmue npusHaky nodera

2. Tlo xakuM mpHU3HAKaM MOXHO KJIaCCU(PHUIMPOBATH moderu?

3. Uro 03HAYAIOT MOHATHS «TOJMYHBIN TOOET, «dJIEMEHTapHBIH ooer»? UTo B HUX 0OIIET0, B YeMOTIHYUS?
4. Tlo xakuM NpHU3HAKaM KiIacCH(UIIPYIOT MOYKH 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 pabombi.

Paccmorpure MHOrojetHue mnoberm scens (Fraxinus pennsylvanica Marsh.), cocrosiupe M3 HECKOABKMX TI'OJUYHBIX
nprpocToB. Kak OCYINECTBIIsAETCS €XKEroHOE HapacTaHue 3Tux 1moberos? BepxylieuyHas Mmodyka Tporaercs B pPOCT,
Pa3BEPTHIBAIOTCS 3aJI0)KEHHbBIE B HEM JIMCTOBBIE 32YaTKH, BBHITATMBAKOTCS MEXKIOY3JIMs 3d CUET UHTEPKAISIPHOIO POCTA,




(hopmupyeTcsl HOBBIM TOOWYHBIA MOOET, MBI YK€ 3Ha€M 3aKOHOMEPHOCTH €Tr0 pocTa. BOKOBBIE MOYKH MpPEABLIYIIEro
MIPUPOCTA TOXKE MOTYT TPOTATHCSA B POCT, 00pa3yst OokoBbie modern u T.1. ObOpasyeTcs cucrema noderoB. Hapacranue
[JIABHOW OCH 3a CYET BEPXYIICYHON MOYKHM HA3BIBACTCS MOHOMOAMAIBHBIM (MONOS —oxauH, Podium — ock), a BETBICHHE
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. PaccmoTtpuM HapacraHue TaBHOM ocu u BerBienwe y smmel (Tilia cordata Mill.). BaumarensHo mocMoTpuTe Ha
BEPXYILIKY JIUIBI O] JIyToi. MOXKHO YBHIETh, 4TO BEPXYIIEYHAsl II0YKAa OTMHUPAET, HHOTIA OCTAETCS] B BUJIE MAJICHBKOTO
3aCOXIIETO NeHbKA WIIM BUACH TOJIBKO HEOOJBIION pyoerr.

Ha crnenyromuii ron Hapactanue nmodera Oyzer 3a cueT OOKOBOH, BEpXHEH MO MOJIOKEHHIO, HATIOMHHAIOIICH BepXyIIeuHyro. Takum
00pa3oM, MHOTOJIETHHI 1OOET OKa3bIBAETCSI COCTABICHHBIM U3 TOAUYHBIX IIPUPOCTOB PA3HOTO MOPSJIKA, €XKETOJHO IPOUCXOUT
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] CHMITOIHATbHAsSL
cucreMa.

V TpaBAHHUCTBIX PACTEHUI TUIT HAPACTAHUS OMPEALISIETCS OJI0KEHUEM [BETOHOCHBIX MOOETOB, €CIIM OHM Ma3yLIHbIe — HAPACTaHHE
MoHomouansHoe. Ecii BepxylleuHbsle — JalbHellee HapacTaHHe BO3MOXHO TOJBKO 33 CYET Ia3yLIHBIX MOYEK, HapacTaHHEe
OyAeT CUMIIOUAIbHbIM.

3aganue:

2. Omnpenenuts THUI HAPACTAHHS U BETBIICHUS CICAYIOIINX PACTEHHN: KileH siceHenucTHbIi (Acer negundo L.), 6epesa(p.

Betula), cupens (p. Syringa). ITokasats cxeMy HapacTaHWs ¥ BETBICHUSL.

3. Ilo moNOXEeHHIO IIBETOHOCHBIX MOOEroB (IasyIIHblE MM BEPXYIICUHBIE) ONMPEICIUTh THUI HAPACTAHHS CIEAYIOIINX
TPaBSIHUCTBIX PacTeHHI: MOJ0POXKHUK Goubmioit (Plantago major L.), rpasunar peunoii (Geum rivale L.), cMoJika Jimkast
(Viscaria viscosa (Scop.) Aschern.), BepOeitnuk o6bikHOBeHHBIH (Lysimachia vulgaris L), KOpocTaBHHK TOJICBOM
(Knautia arvensis (L.) Coult.), npema 6enas (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cucrembl moderos
3THX BUAOB. [loueMy BO300HOBIEHNE TPABSIHUCTBIX PACTCHUH Ha3bIBACTCS Oa3MCUMITOIUATIBHBIM ?

4. Paccmotpute 00pa3oBaHHe CHCTeMbl MOOeroB y mmiayHa OynaBoBuaaoro (Lycopodium clavatum L.) kak mnpumep
AQHM30TOMHOU JIuxoToMHuH. [0 KakuM IpH3HAKaM BETBICHHE Ha3bIBacTCs BepxymedHbM? Kak oHo mpowmcxomut? [lns
CpaBHEHUs paccMoTpuTe TaioMbl (ykyca (Fucus sp.).3apucyiirte.

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.

agrwhE

Memamopo3zvl noveza

Ilenv: 1) Tlo3HaKOMHUTBECSI C pa3sHBIMH THIAMH MeTaMopdo30B M0OEroB, ocoOeHHOCTAMM HMX (opmupoBanus; 2) Hayuurtbes
CaMOCTOSITENBHO OIPEIEIATh THIT METaMOP(O30B MOGETOB.

Mamepuanst k 3ansmuro: GUKCHPOBAHHBIC JYKOBHIbI, CTEOICTyKOBHIBI, KIYOHH, KOPHEBHIIA, KayJIeKChl PA3MYHBIX PACTCHHUI
(TrONMBIIAH, MHCKAapH, THALMHT, YECHOK, JIYK, JIWJIHS, TIAAHOIYC, TOMMHaMOyp, KapTodelnb), CBexue KIyOHH KapToders u
TonuHamMOypa, TyKOBHUIIA PEIUATOro JIyka, repOapHblii MaTtepuai no reme «Metamopdo3sl moderay.

Xoo pabompi:

1. Paccmorpute npemiokeHHbIe TepOapHbIe 00pa3Ilbl, HalAHTe MHOTOJICTHIOO TTOOETOBYIO OCHOBY (0oayBaHUHK (Taraxacum
officinale Wigg.s.l.), kyneny (Polygonatum odoratum (Mill.) Druce), kiesep ropusiit (Trifolium montanum L.), kieBep
ayrosoii (Trifolium pratense L.), kymbips siecuoii (Anthriscus sylvestris (L.) Hoffm.), uucroren (Chelidonium majus L.),
KopocTaBHUK mojieBoit (Knautia arvensis (L.) Coult.), maty monesyro (Mentha arvensis L.s.l.), rpasunar peunoii (Geum
rivale L.), meipeit momsyuwmii (Elytrigia repens (L.)Nevski), masens (Rumex L.), mangsinn maiickuit (Convallaria majalis
L.), maitauk meymuctaeii (Maianthemum bifolium (L.) F.W. Schmidt), Boponmii ria3 (Paris quadrifolia L.), roper
smewnnbiii (Polygonum bistorta L.) uap.).

3aZIaHHC: Bbl6epeTe pacTCHUs C KayAC€KCaMH, 3NUTIC€Or€HHBIMU W TUIIOTCOICHHBIMHU KOPHCBUIIIAMH. Baumarensno paccMOTpUTE
crmocol 06pa3oBaHIsl, XapaKTep HApaCTaHHs M BETBICHHS. 3apHCOBATh BUJ IPEICTABUTENECH Pa3IMYHbIX TPYIIIL.

2. PaccMOTpeTh BHEITHHI BHJI, TIPOIOJIBHBIN U IOMEPEUHbIN pa3pessl iykosuinl iwmud (Lilium L.), perraaroro myka (Allium
cepa L.), maprumcca (Narcissus L.), tromsmana (Tulipa L.), ramrousero nyka (Muscari Mill.). BeisicHUTs pasHHUIy B
CTPOEHHH, CIOCO0E 00pa30BaHMs, ITPOIOIDKUTEIEHOCTH XKU3HH.

3aganue: 3apHcoBaTh IPOXONBHBIN M TONEPEYHBI CPe3bl PasHBIX JYKOBHI, OOO3HAYUTH IOKPOBHBIC M 3alacaiollfe YeIIyH,
BEPXYIIEYHBIC W TMa3yliHble MOYKH. Crenats BBIBOABI O THIAX HApacTaHWs, MPOIODKHTENBHOCTH KH3HH, CHOCOOHOCTH K
BETETATHBHOMY Pa3MHOXXCHHIO.

3. Paccmorpers kiyOHenykoBuisl riaguonyca (Gladiolus imbricatus L.) Kakas wuacte mobera momaBepraercs
napeaxumarnzanuu? Kax nponcxonut BereratuBHoe pazMHoxkenne? Kakoi cmoco6 Hapactanus?

3ananue: 3apHcoBaTh BHEIIHHUIN BHI M TIOTEPEUHBIN cpe3 KIyOHeMyKOBHIBI. OTMETHTH JHUCTOBBIE PYOLBI, MOYKH, IPHAATOUHBIE
KOPHH, CTOJIOHBI C «IETKAMHUY.

4. PaccMmoTpeTh BHEWIHMH BHJ ceaAMH4YHHKa eBpormeiickoro (Trientalis europaea L.) mnm agokcel MyckycHoit (Adoxa
moschatellina L.), semnsauku jgecuoit (Fragaria vesca L.). 3aganue: Haiith monmsemHble M HaJ3eMHbIE CTOJIOHBI,
3apHCOBATb.

5. Paccmotpers kayOHH KapTodesns (Solanum tuberosum L.), tonunamOypa (Helianthus tuberosus L.). Haiitu Bepxyuky u




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

Paccmotpers pumtokiaagun uriniel (Ruscus hypophyllum L.), knagonuu crapxku (Asparagus L.), Komoukn OOspBIIIHAKA
(Crataegus sanguinea Pall.), ycor orypma (Cucumis sativus L.). Bce 3To mpuMepbl pa3HbIx BHIOW3MEHEHHI Tobera.
Kakwne ¢pyaxuun onn Bermonasror? Kakne moderu mogseprarorces Hogo0HOMy MeTamopho3y?

3agaHue: 3apucoBaTh.

KoHTponsHBIE 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?

oakwnpE

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 nporiecce caMocTosITeNIbHOIM HHIUBHYAIbHON paboThl OIPEIEIUTh OCHOBHBIE BUBI APEBECHO-KYCTAPHUKOBOH (DII0pHI
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. Ha3zoBwure 4acTu JmcTa, UX pa3HOOOpa3ue U PyHKIUU.

2. Kak MoxHO Kiaccu(UIMpOBAaTh JIUCThs Ha obere? dopmanuu TUCTHEB Ha modere.
3. Uro Takoe rerepoduinins, aHu30OUILIHs?




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

JIABOPATOPHAS PABOTA Ne 12
7Kuznennole (popMbI TPABSIHUCTHIX PacTEHMIA

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 M OJHOTJIABBIM KayJEeKCOM, KOPOTKOKOPHEBHILHBIEC, JIJIMHHOKOPHEBHUINHBIE, PBHIXJIOJICPHOBUHHBIC,
IUIOTHOAEPHOBHHHEBIE, CTOJIOHO00Pa3yolIye, TyKOBUYHbBIE U KIyOHEITyKOBHYHBIE), )KMUBBIE TPUMEPBI PAa3HBIX KU3HEHHBIX
hopm.

Xoo pabompi:

1. Pacnpenenuts pa3naTouHbIi MaTepyal 1o XHU3HEHHBIM (JOpMaM MCXO/sl U3 OCHOBHBIX MPU3HAKOBKIACCU(PHUKALIIH.

2. BBIICHUTH OCHOBHBIC OTIMYHUTENIBHBIC IPU3HAKU PAa3HBIX JKU3HEHHBIX GopMm. 3amanne: 1. 3aprcoBars, 3ammcaTh MPUMEPHI
0 KaXKJI0 *KU3HEHHOU (opMe.

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

IT1aH 5K070T0-MOP(OIOrHIECKOr0 ONMCAHNS TPABSIHUCTBIX PACTCHUI

1. Ha3panue pacteHus (pycckoe U OMHApHOE JIATHHCKOE), CHCTEMaTHYeCKas IIPHHAIEKHOCTh(CEMENCTBO).

2. Mecto oburanus (yka3aTh pacTHTEIBHOE COOOIECTBO, B KOTOPOM COOpPAHO aHAIU3UPYEMOE PACTCHHUE):

JIeC: IMPOKOJIUCTBEHHBIN (JyOOBBIH, JINIOBBI, KICHOBBIN H Jp.), MEJIKOJIMCTBEHHBIH (0€pe30Bblil, OCHHOBO-OJIbXOBBIN),
XBOMHBIH (€10BBIN, COCHOBBIN, TUCTBEHHIYHUK), CMEIIaHHBIHN (XBOIHO-IINPOKOIUCTBEHHBIN);

JyT (MOEMHBIHN, CyXO0JIBHBIN);

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

cTenb (pa3HOTpaBHAS KPAacOYHasl, Pa3HOTPAaBHO-KOBBIIbHAS, KOBBUIBHAS U IP.); BOZOEMEI U UX Oepera (IIpyasl, 03epa, pydbH,
peK);

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

3. OOuias xapakTepuCTHKA )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- TN
CHUMITIOIMABHO HapacTarollee, TUI0- WK 3MIUT'€0T€HHOE), TOJIINHA;

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

JlykoBumpl — (opma, BeNMYMHA, OKpacKa, XapakTep HMOBEPXHOCTH, IIEHYATHIe, YellyiHdaTble, MOHO - WJIN CHMITOJUAIBHO
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. Hanzemusle oprassl.

a) Mopdonorus Hag3eMHBIX ToOeroB: auddepeHmuanus Mo QYHKIUSIM (TeHepaTHBHEBIC, BETCTATUBHBIC, BETCTATHBHO-
TeHEpaTHBHBIC), THIIBI MOOETOB MO MJIMHE MEXIOy3/nuil (po3eTouHble, MOIYypO3E€TOYHBIE, Oe3p03eTOUHbIE), II0
HalpaBJIeHUIO pOCTa W IMOJOXKEHWI0O B MPOCTpaHcTBE (OpPTO- M IUIATHOTPONHBIE, IOJ3YYHe, CTEINIOIINecs,
TPUITOIHUMAIOIINECS, BBIOIINECS W TIp.), MO JUIMTEIbHOCTH >KMU3HH (IMKJINYHOCTH: MOHO-, JW- WM HOJHIUKINYECKHE
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, CPEJMHHBIX W BEPXOBBIX), pa3HOOOpa3ue CPEAWHHBIX JHUCTHEB (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), TUM M XapaKTepUCTUKa CHH(pIOpeCceHIINA (0OBEMHEHHBIX COIBETHI) — MOHO- WJIHM TOJUTEINIECKHE,
MeTeJbuaThle, TUPCOUTHBIE, .

6. PenpoayKTHBHBIE OpraHbl.

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 O00OBBIX — OJHO - WM
JIByOpaTCTBEHHBIA aHAPOLCH), 0COOCHHOCTH CTPOCHHS THIYMHOYHBIX HHUTCH M NMBUILHUKOB (MHTPO3HBIC, SKCTPO3HBIC),
PaCKPBIBAIOTCS MICISIMH FITH JBIPOYKAMH, CIIMIIAHKUE MBUTLHUKOB (CII0KHOIIBETHBIC U KOJIOKOJBYHUKOBBIC); THHEICH — TUIT
(amokapIHBIN, [IEHOKAPIHEBIN: CHH -, apa- WIH JTU3UKAPITHBIN), YHCIO0 TUIOOIUCTUKOB (MU 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.

[Tnompl — TuM (amo- WM NEHOKAPIHHK), Ha3BaHUE (OPCIIKHU, TUCTOBKH, 000BI, KOPOOOUKH, CTPYUYKH, STOJBI U T.]1.),
0COOCHHOCTH BCKPBIBAHUS CYXHX MHOTOCEMSIHHBIX, KOHCHCTCHIIHMS U OKPacka COYHBIX TUIO/IOB.

CeMmena — pa3Mmepsbl, opMa, OKpacka, HaJIMYUE MPUCEMSHHHKA, OCOOCHHOCTH CTPYKTYPBHI M OKPACKH CEMECHHOW KOXKYPBI;
JKOJIOTHUS PACPOCTPAHCHHUS TUIOJIOB U ceMsH (0apo- WM aJIOXOPHEIC, 3KTO300X0PHBIC, SHI0300XOPHBIC, 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. IIpakTtmdeckas 3HAYUMOCTH, HCIIOJNB30BAHHME YEJOBEKOM (JIEKapCTBEHHOE, KOPMOBOE, TEXHHYECKOE, IEeKOpaTHBHOE,
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?

ak~wNE

JIABOPATOPHAS PABOTA Nel3
I'eHepaTuBHBIE OPraHbl IBETKOBOIO PACTEHMs

Llgemok. Mopgonozun yeemka

Lenv: 1) ITo3HAKOMHUTBCS C Pa3HBIMHU THUITAMH [[BETKOB, OCOOCHHOCTSIMU PacIloNOKEHH UX dacteil; 2) Hayunurtscs
CaMOCTOATENLHO COCTABIATE (OPMYJIY M JHArpaMMy IBETKa.

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

Xoo pabomuvi.

1. Paccmotpets nBetok rotuka eaxoro (Ranunculus acris L.), HaiiTy daiieyky, BEHUHK, THIYMHKH, TECTUKH. [locuntats ux
9HCII0. BRISICHUTE, KaKoe IIBETOI0XKE MO opMe U KaKOB MOPSAIOK PACHOTI0KEHUS Ha HEM JacTel IIBETKa.

BoIuieHHTS JIeTIeCTOK, HATH Ha HEM HEKTapHYIO SIMKY, IPUKPBITYIO denyiikoi. CrienaTb BbIBOJI, HACKOJIBKO JIETKO IOCTYTIEH
HEKTap B IIBETKE.

3aganue: 3anucarh CIOBECHYIO XapaKTEPUCTHKY IIBETKA JIIOTHKA, (JOPMYITy IIBETKa. 3apucoBaTh MPOJOJIBHBIN pa3pe3 IBETKa
U TUarpaMmy.

2. TaxuM xe 00pa3oM JaTh XapaKTEPUCTHKY LBETKY KynaibHUIB! eBpomeiickoit (Trollius europaeus L.), ropoxa moceBHOTo
(Pisum sativum L.). HaliTu 0COOCHHOCTH B CTPOCHHM OKOJIOLIBETHHKA, B PACIOJIOKEHHH HEKTAPHUKOB, B CTPOCHHUH
AH/IPOLIEs] ¥ THHEIIes.

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

3. Paccmortperts 1ieTok KyOsitiku sxentoi (Nuphar lutea L.). Haiiti mocTeneHHbIM TIEPEXO/T OT JIEMECTKOB K THIYWHKAM.

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

3apucoBaTh NEPEXOAHBIA PSI OT JIENECTKOB K THIYMHKAM.

4. B xauecTBe KOHTPOJIFHOH pabOTBHI COCTaBUTh XAPAKTEPUCTUKY NPEIUIOKEHHOMY MpEIo/aBaTelIeM ILBETKY KaKoro-TO
BUJIA.

KoOHTpoJIBLHBIE BOIPOCKI:

1. Yro Ha3BIBAIOT IBETKOM?

2. Kakumu npu3HaKaMH XapaKTepU3yeTCsi OKOIOIBETHUK? KakOBbI BAPHAHTHI €r0 CTPOCHHS?
3. Ha3oBurte 0COOEHHOCTH CTPOCHUS JICTICCTKOB, UX 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 pabombi.
1. Paccmotpets nBetok muaud turposoi (Lilium tigrinum L.). 3anucats dhopmyiy, 3apucoBath quarpaMMy. BeIUICHUT
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. TlpurotoBuTh Opemapar MbUIbILI I[BETYIIMX PAacTeHUM (OayBaHUMK JekapcTBeHHbI — Taraxacum officinale u mp.),
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. PaccMmoTpeTs mecTHK WK, 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. Yro Ha3bIBaIOT IBETKOM?

2. Kakumu npu3HaKaMH XapakTepH3yeTcsi OKOJoNBEeTHUK? KakoBbl BapHaHThI €0 CTPOCHU?
3. HazoBurte 0COOEHHOCTH CTPOEHHUS JIETIECTKOB, UX 3HAUeHHE?

Cmpoenue nnooa, knaccuguxkayus no munam 2uneyes

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

Mamepuaner k 3anamuio: QUKCUPOBAHHBICE W CBEXHE IUIOABI KanyxHHIBI OonotHo# (Caltha palustris), orypua (Cucumis
sativa), momumopa (Lycopersicum esculentum), cmoneBku O6enoii (Silene alba), 3emnsuuxku (Fragaria vesca),
kpbokoBHUKa (Grossularia reclinata), sumam (Cerasus vulgaris), mamuast (Rubus idaeus), s6monu (p. Malus),
mmnoBHuKa (P. Rosa), ropoxa (Pisum sativum), kiesepa (p. Trifolium), pensxu quxoit (Raphanus raphanistrum), cyperku
(Barbarea arcuata), kiena (p. Acer), sicens (p. Fraxinus), ykpomna (Anethum graveolens), 6ospeiauka (p. Crataegus),
3enenuyka xentoro (Galeobdolon luteum Huds.), maka (p. Papaver), 6enenst (Hyoscyamus niger), rpaBmiaT pedHon
(Geum rivale) unap.

Xoo pabomui.

1. Paccmotpers Ha mnpumepe Kanyxuuipl OonorHoi (Caltha palustriS) MHOronMCTOBKY, BO3HHKINYIO Ha OCHOBE
arnokapnHoro ruxenes. OnpenenuTh crocod BCKPhIBAHUS, K Y€MY PHUKPEIUISIFOTCS CEMEHA.

3ajanue: 3apucoBaTh BHENIHUN BUJI [UI0A U TIONIEPEYHBII CPE3 Yepe3 JIUCTOBKY.

2. Cpenath monepeyHslie cpesbl uepe3 mioasl orypua (Cucumis sativa), nomumopa (Lycopersicum esculentum), cmosieBku
6eroii (Silene alba). OnpenenuTs THIT THHELES 3TUX PACTEHHH, THIT CEMe3adaTka. PacCMOTPETh MX MO YO,

3ananue: 3apucoBaTh BHEUIHUM BUJ U TIOTIEPEUHBIN CPe3 TII0I0B, 0603HAYMB IPAHHUIIBI TIOIOIUCTUKOB, IUIALICHTY, CEMEHA.

Crenath COOTBETCTBYIOIINE OOO3HAUECHHUSL.

3. Pa3o0pars mIo/ibl pa3HbIX PACTEHUH IO THIIAM THHETIEs..

3ajanue: 3apHCcOBaTh BHEIIHWH BHJ IUIOJa W TOINEPEYHBIM WM TPOJOJBHBIA Cpe3bl IIIOAOB. JlaTh HCUEPBIBAIOLIYIO
XapaKTEepUCTUKY IOy U TUIy THHeled. JaTh Ha3BaHUs IUI0AaM.

KontpoabHble BONpOCHL:

1. Yro HazwBaeTcs miogoM? Kakue 9acTi BeTKa MPUHUMAIOT Y4acTHe B (POPMUPOBAHNH OKOJIOILIONHHUKA? B Kakux
ciayvasx?

2. U3 kakux yactedl COCTOUT OKoJomuioaHuKk? KakoBo ero pazsoodpasue?

3. Kak cienyer Ha3BaTh 11071k, OOBIYHO HMEHYEMBIE SIFOJI0H Yy 3eMIISTHUKH, YepPEMYXH, YePHUKH, KPbKOBHHUKA, ITUTIOBHUKA,

MaJINHBI, pAOUHBI?

KaxkoBa cBsI3b MEX/Ty CEMEHaMH U OKOJIOTIIIOTHUKOM ?

5. Kakue M0HO Ha3BaTh MPHUCTIOCOOIEHNUS MJI0J0B K pacipocTpaHeHuio ceMsH? CrocoOBl pacpoCTpaHeHUs.

Ea




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.

3A/TAHHUE 1

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

Ha pucynkax 1 u 2 nokazan mukpockort MBP-1. B npakTiueckoii 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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Onrtryeckre YacTH OOpa3yioT ABE CHCTEMBI — oOcgemumenbHyro W Habnooamenvuyio. OCBETHTENbHAs CHCTEMa
COCTOMT W3 3epkaia (1) u xomoencopa (2) ¢ anepmypHoii Ouaghpazmoii (3) U CbeMHBIM ceéemopuiompom (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 €ro 3aKPeIUisFoT BUHTOM14.

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 18 mpukperuieH tyoyc 19. OcnabuB cmonophuiii éunm 2(), MOXXHO CHSTH HAKJIOHHBIN
TyOyc ¥ 3aMeHHTh ero mpsiMbiM. CHH3y TONOBKH 18 mpHKperuicHa pegoibeepHas 2onioeka 11, B THe3Ma KOTOPOH BBHHUHBAIOTCS
O6'I)eKTI/IBBI. Bunr 21 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 ¢ coOctBeHHbIM yBenuudeHneM 8X, 20X u 40X- OOmiee yBenuueHHe, IOJyd4aeMoOe IpH KaKoH-JIHOO
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 yrnmoTpeOIsIoT CreuaibHbie OCBeTUTENbHBIE amnnaparsl(ON-17,01-19).

OcBgelneHne yCTaHaBIMBAIOT CICAYIOIUM 00pa30oM: MUKPOCKOI CTaBSAT MPOTHUB JIEBOTO IUICYa; BpaIlask pEBOIBBEPHYIO
TOJIOBKY, CTaBAT OOBEKTUB §, MPOBEPSAIOT €ro IEHTPUPOBKY M pAacCTOSHHE A0 MpeaMeTHoro 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.

IIpucomognenue npenapama.

Yare Bcero u3y4aroT Npenaparsl, IOMEIIeHHbIE B BoAy. V3-3a HcmapeHus BOJBI TAKHE IIPenapaTsl 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 M300pakeHHE OTCYTCTBYET M3-3a 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.

HGOGXO,I[I/IMO 3alIOMHHUTH CICAYIONIME IIPaBUIa:
1. oOecmeunTs XopoIee OCBEICHHE 0OBEKTA.
HayMHATh PaOdOTy BO BCEX CIyYasX C MaJOro yBEMYCHHUSI.
MHUKPOMETPEHHBIM BUHTOM U BUHTaMH JMCKA CTOJIHMKA TOJIb30BATHCS JIMIIB P OOJIBIIOM YBEINYEHHUH, KOTAA
OCHOBHasl HABOJIKA CJIENIaHa C MIOMOIIBIO MAKPOBUHTOB.
OITyCKaTh TYOYC MOYKHO TOJIBKO IIIsiAs COOKY Ha MPEJMETHBIH CTONUK, NOJHAMATh — TSI BOKYJISP.
HCJIB34 TOTOBUTH NpEriapaT Ha NPEAMECTHOM CTOJIMKE.
COJZIEPKATh MUKPOCKOII B UUCTOTE.
ITocne paboTel ¢ mpemnapaToM HEOOXOAUMO IIEPEBECTH MMKPOCKON Ha Majo€ YBEIHUYCHUE, COOTBETCTBEHHO, MPH
3aBepIIeHNHN Bcel pPabOTBI MHUKPOCKON JOJDKEH OCTaThCsl Ha MaJOM YBEJIMYEHHH WM PEBOJIBBEPHOE YCTPOHCTBO
JOJIZKHO OBITH B MPOMEKYTOYHOM ITOJIOKECHUN
rocJie paboThl C MUKPOCKOTIOM 3a(MKCHPOBAThH TyOYy C BHHTOM.
NEPEHOCUTb MHUKPOCKOIl HYKHO, IOAJEPKHUBAasi OJHOW PYKOH IIOJ OCHOBAaHHWE IITATHBA, BTOPOM — Jepxkach 3a
U30THYTYIO 9acTb TyOycoAepKaTes.
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3AAAHHUE 2

CocraBbTe KOHCIEKT 1o TeMe «/lenenne KreTok. Murosy». OTBeTbTe Ha KOHTPOJIBHBIE BONPOCkH!. JlaiiTte onpeneneHne
TIOHATHIO «TOTI/IHOTGHTHOCTL», IIOSICHUTEC €ro.

MHuTO03 — IHPOKO PACTIPOCTPAHEHHBIH, YHUBEPCANBHBIN CIIOCO0 JeNeHHs KIEeTOK, CyTh KOTOPOTO 3aKIIIouaeTcs B Ieperade
JAOYCPHUM KJIETKaM TaKOI'0 K€ 4HuCjia U TCX K€ TUIIOB XPOMOCOM, YTO U Y MaTCpI/IHCKOi/’I KIJICTKH. I_II/IK.]'I pa3BUTHUA KIETKU OT
HaJaJya OJJHOTO JIeTeHHs JI0 Haualla CIE/yIOIIero ACJICHUS COCTaBIIeT KIeTOYHBIH MIIM MHTOTHIECKHH UK. [lay3a Mexay nByms
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 npecunmemuyeckuii (G1 - gap), cunte3 Genka, moaAroToBka k ynsoexuto JJHK

o cunmeuueckuil (S - Syntesis), yasoenue JTHK

o nocmcunmemuueckuii (G2), MOATOTOBKA K MOCTPOCHHUIO BEPETEHA W HAKOTUIEHHE SHEPTHHU. [IPOIOIIKHTEIBHOCTD
MHUTOTHYECKOTO IUKJIA JUITCS OT HECKOJIBKUX MHUHYT JI0 2 — 3 yacoB. MHTepdasza sxe mmres ot 8 — 10 yacos 1o
HECKOJIbKUX CYTOK (puc.3).

MmnTO03 yCIIOBHO MOAPA3AENAETCS HA CIeAyoIye (Ga3sl:

1. Ilpodaza — camas anurensHas Ga3a MUTO3a. SO pa3phIXILIETCS, YBEINYNBACTCS, IOCTEIIEHHO CTAHOBSITCS 3aMETHBIMHU
XPOMOCOMBI, MCYE3aI0T SApBIIKU. B KoHIe mpodasbl spepHas 00004YKa pacTBOPSETCS, HAaUMHACT 00Pa30BHIBATHCS
MHUTOTHYECKOE BEPETECHO.

2. B nauane meradazbl XpOMOCOMBI JOCTUTAlOT MaKCHMMAJIbHOM CIHpAIIU3AlNK, PACIONAraloTCs MO DKBATOPY KIETKH,
[EHTPaMePaMHIIPUKPETUIACEKHUTAMBepeTeHa. L{eHTpamMmeprIpacionaraloTCIBCTPOrodKBaTOPHATIHHONIIIOCKOCTH. B
3TOH (ha3e 3aMEeTHO, YTO XPOMOCOMBI COCTOAT U3 2-X Xxpomatua. Ha 3Toif ¢a3e MOKHO MOJICUNTATH YUCIO XPOMOCOM U
OTIpeNieNuTh HXPOpMy.

3. B anadaze neHTpaMepbl pazessiioTcs U XpOMaTHAbI C MOMOIIBI0 HUTEH BEpEeTeHa PAcXOAATCS K IMOJOCaM KIIETKH.
Yucno XxpomMaTh, y KakJ0ro MOII0Ca PABHO HCXOJAHOMY YHUCITy XPOMOCOM.

4. B Tenodaze HAOMOMACTCS] TMPOILECC MPOTHBOIOJOXKHEIN Mpodase. XPOMOCOMBI ITOCTETICHHO JECTHPaTH3YIOTCS,




MepecTaroT OBITh 3aMETHBIMH, BOCCTAHABIMBAcTCA sAepHas 00ojo4uka. BMecTo MHTOTHYECKOTO BepeTeHa BO3HHKAET
HOBasI BOJIOKHHUCTAsI 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 — meradasa; 6,7 — anadaza; 8 — Tenodaza; 9 — HUTOKMHE3

Bonpocwet ons konmpona:

1. Yro Takoe MUTOTHYECKHH LIUKJI, KAKMM KJIETKAM OH CBOMCTBEHEH?

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

3. Tlepeuncnuth mociIeIOBaTENEHOCTh M3MEHECHHUI Ha pa3HBIX (pa3ax MHUTO3A.
4, KakoB OMOJIOTHYECKHI CMBICI 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 MaTepHals JlabopatopHoii padoTsl Ne 12 cienaiiTe MONHOE SKOJIOT0-MOP(OIOTHIECKOe OMMCAHIE PEIUIOKEHHOTO
IpernoaBaTeneM pacTeHHUS.

3ATAHHUE 9

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

CNooa~wdE

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 PEHTHHI-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 PactuTenpHas KieTKa. OTyer 10 BHINOJHEHHUIO Ta00PaTOPHBIX 10
TkaHu pacTeHUH. padot
OTyeT 1o BHINOJTHEHUIO 5
CaMOCTOSITEIIbHBIX paboT
KoHTposbHbIe paboThI 15
HToro 3a I mogyan: 30
1 AHnaTtomHueckue OTuer 10 BHINOJIHEHUIO JJa00PaTOPHBIX 8
OCOOEHHOCTH OPraHOB pabor
paCTeHHﬁ. AHaTOMHYECKHE OT4YeT Mo BBIINOJIHEHUIO 8
0COOEHHOCTH pacTeHU CaAMOCTOSTETbHBIX
Pa3HBIX KOJOTUYECKAX pabot
rpyIL. KouTtpoibHble paboThl 14
Hroro 3a I moays: 30
JK3aMeH: 40
HUTOI'O: 100
Ne mogyast Tembl Buabl paéor Bayuisl
| Cewmsl. OTuYeT 1Mo BHIMOJHEHHUIO JJAOOPATOPHBIX 8
KopeHb 1 KOpHEBBIE CHCTEMBI. pabot
IMToGer u cucrema noGeros. OTuerT 10 BBINOJHEHUIO CAMOCTOSITEIBHBIX 8
Jucr. pabor
KonTposbHbIe paboThI 14
Hroro 3a I moayan: 30
1 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 I moayJib: 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.




