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1. HEJIM ¥ 3AJTAYH JUCLIATITAHBI

1.1|enpto ocCBOEHHS AMCLHUIUIMHBI SIBISETCS HM3yYEHHE TEOPETUYECKHX 3HAHMH pa3HOOOpa3wsi PacTUTEIbHBIX
OpraHU3MOB, METOJIOB HCCIIEAOBAHUS, OMUCAHMS UX aHATOMHUYECKUX U MOP(OIOTHIECKHX 0COOEHHOCTEH.

3amaum :

1. BeisicHeHHe 0COOCHHOCTEH PacTUTEIBHON KIICTKH;

2. V3ydeHue IUTOJOTHYSCKUX OCOOSHHOCTEH TKaHeH PACTUTEIHHOTO OPTaHU3Ma B CBSI3H C BBIMOTHICMBIMU (YHKIIVSIMH;

3. BbIsICHEHHE 3aKOHOMEPHOCTEH pa3MeIlleHUsT TKaHe# B pa3IMYHBIX OpraHax pacTeHHil, pa3HoOOpa3ne BAXHEUIINX CTPYKTYP;

4. W3ydeHue aHATOMHUH M MOP(}OJIOTMH BETCTATHBHBIX OPraHOB PACTECHUS B CBSI3U C BBINOJIHACMBIMU (QYHKIIUSIMHU, BOSHUKHOBEHUE
UX B IPOLIECCE IBOJIOIMU U IBOJIIOLHOHHBIC TPeoOpa30OBaHus;

5. M3yuenue aHaTOMUU U MOP(OJIOTHH IeHEPATUBHBIX OPTaHOB PACTCHUS B CBSI3H C BBINOIHIEMBIMH (DYHKIIHSIMHU, BOSHUKHOBCHHE
UX B IPOLIECCE IBOJIOIMHK U IBOJIIOLHOHHbBIC IPE0Opa30BaHHUS;

6. BbIsICHEHHE BIHMSHUS SKOJIOTHUSCKUX YCIOBUH Ha HOpPMHUpPOBAHHE OTACIBHBIX OPTaHOB U CHCTEM.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OOII

Huxn (pasznen) OIT: b1.0

2.1| TpeOoBaHusA K NpeABAPUTEIbLHOM MOATOTOBKE 00y4al0Ierocs:

2.1.1 | Jucuunnuua mnpoBoxutcs Ha 1 kypce oOyuenuss (1 - 2 cemecrtps). [IpeaBapuTenbHas MOATOTOBKA JOJDKHA
COOTBETCTBOBATh 0a30BOMY IIKOJIHHOMY YPOBHIO 3HaHWH 00 aHaToMHH W MOP(OJOTHH pacTeHuil. Bo BTOpoM
ceMecTpe MOTYT OBITh UCIIOJIB30BaHbl 3HAHMUS, IOMyUeHHBIE IPH OCBOCHUHU AMCLUUIUTHHEI [louyBOBEIeHNE

2.2 | JucumnimHbl (MOAYJIHM) M PAKTHKH, 1JIS KOTOPBIX OCBOEHUE JAHHOMH JMCUUILIHHBI (MOIYJIs1) HEOOXO0IUMO
KaK NpeImecTBYHIIee:

2.2.1 | Hayuno-uccienoarenbckas padora (IoIydeHHe NePBUYHBIX HABBIKOB HAYYHO-UCCIIE0BATEIbCKOM paboThl)

2.2.2 | IlpakTuka 1no OOTaHUKE

2.2.3| DHTOMOJIOTHS U 3allUTa PacTEHU

2.2.4 | TlonynsiiimoHHast OMOJIOTHS paCTECHUM

2.2.5 [ TTonmynsiiimonHast OMOIOTHS paCTECHUM

2.2.6 | CucreMarrka pacTeHUN

2.2.7 | ®uznosorust pacTeHUH

2.2.8 [ TIpaktuka mo npoduio npodecCHoOHATBHON NeATEeIbHOCTH

2.2.9 [ TIpakTHKa 1Mo 3KOJIOTHH

2.2.10 [ O6m1as 6momorus

3 .IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 1O JUCIUIIJIMHE, COOTHECEHHBIE C
IJIAHUPYEMBIMH PE3YJIbTATAMHA OCBOEHUS OGPA30OBATEJIbHOMITPOTPAMMBI

OIIK-1.1:TlpuMeHsieT 3HaHUE TEOPETHYECKUX OCHOB MUKPOOHOJIOTHH, BUPYCOJIOTHH, OTAHUKH M 300J10TUH LIS
H3Yy4YeHMHsl )KU3HU M CBOMCTB KUBBIX 00bEKTOB, X HICHTH(PUKAINH U KyJIbLTUBUPOBAHUS

OIIK-1.3:IIpumensier MeTOABI HA0JII0ieHNS, HACHTHPUKANNH, KJIacCH(PHKAIUH, BOCIIPON3BO/ACTBA M KyJIbTHBHPOBAHUSA
JKMBBIX 00bEKTOB B IPUPOJAHBIX H JIA00PATOPHBIX YCJI0BHAX

OIIK-8.1:BbinoJiHseT c60p, 00padoTKy U CHCTEMAaTH3ALMIO M10J1eBOM M 1a00paTOPHOI HHpOPMALMHU 1JIsI
ocyuiecTBJICHHs NMPodeccHoHaIbLHOI JeATeTbHOCTH, AHAJIU3HPYET NMOJTy4YeHHbIe Pe3yabTaThl

OIIK-8.2:Pa6oTaeT ¢ 0OCHOBHBIMH THIIAMH COBPEMEHHOI0 3KCNeJMIMOHHOI0 1 JIA00paTOPHOro 000py10BaHUA IS
ocylecTBJIeHUsI NPO(ecCHOHAILHOM AeATeJbHOCTH

4. CTPYKTYPA U COJAEPKAHMUE JUCIHUILINHBI (MOYJIST)

Kop HaumeHoBaHHe pa3jgesioB U TeM Bupa 3a- | Cemectp | YacoB | McTtounuku | Ilpumeuanue
3aHATHS HATHSA / Kypc

Pa3pea 1. PacTuTebHas KieTKa




1.1 PACTUTEJIbBHASA KIIETKA. Jlex 4 24 56
Oco0eHHOCTU PACTUTENIBHOM KIETKH. YCTpOMCTBO
MHKPOCKONIa M  IpaBuja paboOThl C  HHM,
MIPUTOTOBJICHUE MHKpOIIpEnaparosB. O6uue
0COOCHHOCTH pacTUTENbHOW KieTKu. [{uromnasma,
MeMOpana  1uToruiasmel.  Slapo.  OpraHoumabl
LIUTOILIAa3MBl. Bakyoumn, KJI€TOYHBIN COK,
BKJIFOYCHHUS, BelllecTBa  3araca. O6oiouka
pactutenbHOM  kietku. [lopel, mnepdoparuu.
Kierounsle CBsI3M, MEXKIETHUKH. THIBI pocTa
KJIETOK.
ToTUIATEeHTHOCTbD.
1.2 PACTUTEJIBHASA KJIETKA. J1a6 8 24 56
Oco0eHHOCTU PACTUTENIBHOM KJIETKH. YCTpOMCTBO
MUKpPOCKOIIa ¥  IIpaBWjia paboTBl ¢  HHM,
MIPUTOTOBJICHUE MHKpOIIpenaparos. Oo6mue
0COOCHHOCTH pacTUTENbHOW KieTKu. [lurormnasma,
MeMOpaHna  1uTomuiasmel.  Sapo.  Opranouasl
LUTOIUIa3MBbI. Bakyounu, KJIETOYHBIH COK,
BKJIFOYCHMUS, BelllecTBa  3araca. O6oiouka
pactuTtenbHOH  KiIeTkdu. [lopel,  mepdoparum.
Knerounsie cBs3u, MexXKIeTHHUKH. Tumsl pocta
KJIETOK.
ToTUNATEHTHOCTD.
1.3 PACTUTEJIbBHASA KJIETKA. Cp 6 24 36
OCOOCHHOCTH PACTUTEIBHON KJIETKU. YCTPOWCTBO
MUKpPOCKOIIa ¥  IpaBWjia pabOTBl ¢  HHM,
IPUTOTOBJICHUE MUKpOIIpEenapaToB. O6ue
O0COOEHHOCTH pacTUTeNbHOM KieTku. lluroruiasma,
MeMOpaHna  1uTomuiasmel.  Sapo.  Opranouasl
IIUTOILIAa3MBI. Bakyoummn, KJIETOYHBIN COK,
BKJIFOYCHHUS, BEIIeCTBA 3anaca. O6omnoyka
pacTuTenbHOH  KiIeTku. [lopel, mepdoparum.
Knerounsle cBs3u, MexKiIeTHHUKH. Tumsl pocta
KIIETOK.
TOTUIATEHTHOCTb.
Paznen 2. Tkanu pacrenuii
21 TKAHU PACTEHUU. Jlex 4 21 D26
Txanu. Bo3HMKHOBEHHME TKaHU B  JBOJIOINH,
npuHLIUn kiaaccuduxanuu O6pa3oBaTeabHble TKaHU.
MHoroo6pa3ue NoCTOSTHHBIX
TkaHed. IlokpoBHble TKaHUM. MexaHHUYECKUE
TkaHu. IlpsaunbHble pactenus. IlpoBonsmue
TKaHHU.
Kcunema, ee nposoasiuue anemeHtsl. dnosma,
ee npoBojsmue diaeMeHThl. IIpoBoasuiue
Ty 4KH.
2.2 TKAHU PACTEHUU. JIab 10 D134 56
Tkanu. BoO3HUKHOBEHHE TKaHM B  HBOJIIOLUH,
npuHOUI Kiaccudukanun O6pa3oBaTenbHbIe TKAaHU.
MHoroo6pa3ue nNoCTOSIHHBIX
TkaHed. [lokpoBHble TkaHu. MexaHuueckue
TkaHu. IlpsaunbHble pacteHus. Ilposonsmue
TKaHHU.
Kcunema, ee npoBoasimue snemeHTsl. ProsMma,
ee npoBojsiue daeMeHThl. [IpoBoasuiue
ITY4YKH.
2.3 TKAHU PACTEHUU. Cp 8 2124 56

Txann. BO3HUKHOBEHHME TKAaHU B  DBOJIOLIMU,
npuHLOUI kiaaccuduxanun O6pa3oBaTeabHble TKAHU.
MHoroo6pa3ue noCTOSTHHBIX

TkaHed. [lokpoBHble TKaHH. MexaHUYeCcKUe
TkaHu. IlpsaunbHble pactenus. Ilposoasmiue
TKaHU.

Kcunema, ee mpoBomsimme snemeHntsl. Pnoiama,

ee IpoBoisAlue 3yeMeHThl. lIpoBomsmiue
ITy4KH.

Pa3zgen 3. AHaTOMHYeCKHE 0COOEHHOCTH 0CEBBIX
OpPraHoB pacTeHHit




3.1

AHATOMUYECKHME OCOBEHHOCTHU OCEBBIX
OPI'AHOB PACTEHMUIL

Crebenb. Pa3BuTHEe aHATOMHYECKON CTPYKTYpBHI.
AHaTOMHYECKOE CTpPOCHHE CTeOJIeil TPaBIHUCTHIX
pacTeHui. Amnatomuueckoe CTpoeHUE
MHOT'OJIETHUX cTeOJIeli JpEeBECHBIX pacTeHUH.
Kopens, ero ocHoBHbIE (QyHKIMH. MepucTemMa KOpHS.
30HBI KOpHA, HX 3HAaYE€HUE U CTPYKTYpHBIE
ocobenHocTn. POpPMUPOBAHKE MEPBUYHOW CTPYKTYPBI
KopHs. OCOOEHHOCTH aHATOMHUYECKOTO CTPOSHUS
KOpHEI OTHONOJBHBIX U ABYIOIBHBIX PACTECHUN.
3anoxxeHue kamMOus U (pOpMHUPOBAHUE BTOPUUHOU
CTPYKTYpPBI KOpPHSI. MHorosnerHue KOpHU
JIPEBECHBIX PACTEHUH.

CXoncTBO M pa3iauuMs B aHaTOMUYECKOM
CTPOCHHUH KOPHS U CTEOIIs.

Jlex

3.2

AHATOMUYECKHUE OCOBEHHOCTU OCEBBIX
OPI'AHOB PACTEHMUIA.

Crebenb. Pa3BuTHE aHATOMHYECKON CTPYKTYPBHI.
AHaTOMHMUYECKOE CTpOeHHUE cTeOyel TPaBsHUCTBIX
pacTeHui. AnaTtoMHuecKoe CTpOEHHUE
MHOTOJIETHUX CTe0sell IpeBeCHbIX pPacTEHUH.

Kopens, ero ocHoBHbIe pyHKIIMH. MepucTemMa KOpHS.
30HBI KOpHS, HX 3HaUYe€HHE M CTPYKTYpHBIE
ocobenHocTn. DOPMUPOBAHUE TMEPBUYHOW CTPYKTYPHI
KOpHs. (OCOOEHHOCTH aHATOMHYECKOTO CTPOEHUS
KOpHEH OJHOJOJIbHBIX H JIBYIOJIbHBIX PACTCHUM.
3anokeHue kamMOus U (GOpPMHUPOBAHHE BTOPUUHOU
CTPYKTYpHl ~ KOpHSI. MHororeTHHE KOpPHH
IPEeBECHBIX paCTeHUH.

CxoncTtBO MW pasnuyus. B aHATOMHYECKOM
CTPOCHHUH KOPHS U CTEOIIsI.

JIab

14

54 56

3.3

AHATOMMWYECKUE OCOBEHHOCTH OCEBBIX
OPI'AHOB PACTEHUIL

Crebenb. Pa3BuTue aHaTOMHUYECKOH CTPYKTYpBHL.
AHaToOMHUYECKOE CTPOCHHE CTeONeil TPaBIHUCTHIX
pacTeHHH. AHaToOMHYECKOE CTpOEHHE
MHOTOJIETHHX CTeOJIeH IPeBECHBIX PAaCTeHHII.
Kopens, ero ocHoBHEIE (DyHKIMH. MeprcTeMa KOpHS.
30HBI KOpHs, UWX 3HA4YEHHE U CTPYKTypHBIC
ocoberHocTH. DOPMHUPOBAHHE IEPBUYHON CTPYKTYPBI
KOpHs. OCOOEHHOCTH aHAaTOMUYECKOTO CTPOEHUS
KOpHEH OHOIOIBHBIX U ABYJOIBHBIX PACTCHHIL.
3anoxeHne kaMOusa U (HOpPMUPOBAHHE BTOPHUIHOU
CTPYKTYpbl ~ KOpHSA.  MHOTONEeTHHE  KOPHH
JIPEBECHBIX PACTEHUM.

CXoncTBO M pasiMyusi B aHATOMHYECKOM
CTPOCHHUU KOPHSI U CTeOJIs.

Cp

10

21 23, 54
35 56

Pa3nen 4. AHaTOMHS JIHCTA

41

AHATOMUA JINCTA.

Jlucr. 3amokeHue M pa3sBUTHE  JHCTOBBIX
3a4aTKoB. PocT  nucTheB.  AHaToMUYECKOE
CTPOEHHUE JINCTHEB.

Jlex

D4 35026

4.2

AHATOMUA JINCTA.

Jlucr. 3amoxkeHue U pa3BUTHE  JIMCTOBBIX
3a4aTKoB. PocT  juCcTbeB.  AHAaTOMHYECKOE
CTPOEHHUE JINCTHEB.

JIa6

D4 35 D6

4.3

AHATOMUA JIUCTA.

Jlucr. 3anokeHWe W PasBUTHE  JIMCTOBBIX
3a4aTkoB. POCT  JHMCTBEB.  AHATOMHYECKOE
CTPOCHHE JICTHEB.

Cp

D4 35 56

Pa3znen 5. AnatomMuyeckne 0cO0EHHOCTH pacTeHUit
Pa3HBIX YKOJIOTHYeCKUX TPy

51

AHaTOMHYECKUC 0coOeHHOCTH paCTeHI/Iﬁ
Pa3HbIX SKOJOTMYCCKUX TI'pYIIL.

Jlex

D4 3526

5.2

AnaToMuueckue 0COOCHHOCTH pacTeHuit
Pa3HBIX YKOJOTUYECKUX TPYIII.

Cp

213354 55
96

Paznean 6. IloaroroBka k 3k3amMeHy




6.1 AHATOMUA PACTEHNA OK3aMeH 27 0133 54 55
26
Paszpnean 7. BBenenne B Mop¢0J10ruio pacTeHuit

7.1 BBEJEHHWE B MOP®OJIOI' IO PACTEHUN. Jlek 1
IIpenmer, 3amayn W  MeTOABl  MOpPGOJIOTHH
pacteHuil.  3HaueHHWE  HAYKH, BO3MOXKHOCTH
yIpaBiI€HUs (hopmooOpa3oBaHUEM.

Bo3nukHOBeHUE (HDOPMBI Tela pacTeHUs B IIpoliecce
9BOJIIOLIUHU

7.2 BBEJEHUE B MOP®OJIOT'MKO PACTEHUMN. Cp 2 24 36
IIpenmer, 3amayn ©u  MeTOABI  MOP(OIOTHH
pacTeHuil.  3HaueHHE  HAyKH,  BO3MOXHOCTb
yIpaBi€HUs (hopmooOpa3oBaHUEM.

Bo3nukHOBeHHE (DOPMBI T€Ia PACTEHUS B IIPOLIECCE
9BOJIIOLIUU
Pa3nea 8. Cemsn

8.1 CEMAL. Jlek 2 213233
Cemst. @opMupoBaHrE U CTPOCHUE CEMEHU, YaCTH
CeMsH, TUIBI CEMSH OJHOJOIBHBIX U JBYI0JIbHBIX.

TIpopacranue cemsH. Kiaccudukanus moKos.
Tunel npopacTanusi, CTPOSHUE TPOPOCTKOB.

8.2 CEMJI. Jlab 4 212293
Cems. ®opMHUPOBAaHUE U CTPOEHUE CEMEHU, YaCTU
CeMSH, TUIBI CEMSH OJHO/JOJIBHBIX U JBYI0JIbHBIX.

TIpopacranue cemsH. Kiaccudukainus mOKOsL.
Tunsl npopacTaHusi, CTPOCHUE IPOPOCTKOB

8.3 CEMJI. Cp 6 212293
Cems. ®opMHUpPOBAaHUE U CTPOEHUE CEMEHU, YaCTU
CeMSH, TUIBI CEMSH OJHOJOJIbHBIX U JBYIOJIbHBIX.

IIpopacranue cemsH. Kiaccudukanus mnoxos.
Tunel npopacTaHusi, CTpO€HUE IPOPOCTKOB
Pa3nes 9. KopeHb 1 KOpHEBbIe CHCTEMbI

9.1 KOPEHbBb 11 KOPHEBBIE CUCTEMBI. JIab 6
Kopenb. KopHueBbie cuctembl, MeTamopo3bl KOpHSI.

9.2 KOPEHb 1 KOPHEBBIE CUCTEMBI. Jlex 3 22 23 D6
Kopens. KopreBrle crcTeMbl, MeTaMOp(O3bI KOpHSI.

9.3 KOPEHbBb 11 KOPHEBBIE CUCTEMBI. Cp 6 D2 33 56
Kopenb. KopHueBbie cuctembl, MeTamopo3bl KOpHSI.

Pa3zpnen 10. [Toder. Cucrema noderos

10.1 TIOBEI'. CUCTEMA IIOBEI'OB. Jlex 3
ITonstue o nobere. Knaccupukanus noderos. Tumst
HapacTaHUs U BETBJICHUSA, METaMOP(]O3bI 1OOETOB.

10.2 TIOBEI'. CUCTEMA IIOBEI'OB. JIab 8 21232435
ITonstue o nobere. Knaccupukanus noderos. Tumst 26
HapacTaHUs U BETBJICHUSA, METaMOP(]O3bI 1OOETOB.

OrnpeziesnieHne 1epeBbEB U KyCTAPHUKOB B
0E3JIMCTHOM COCTOSIHUH.

10.3 ITIOBET. CUCTEMA IIOBET'OB. Cp 6 013354 55
ITonsatue o nobere. Knaccudukarus noderos. Tumst D6
HapacTaHUs W BETBJICHUS, MeTaMOp(}o3bl MmoOeros.

Omnpenenenne  AepeBbeB U KyCTapHUKOB B
0GE3JTMCTHOM COCTOSIHUU.
Pa3zpnea 11. JIner

111 JINCT. Jlex 1
JIuct. Mopdonoruyeckoe pazHoobpasue.

JIucropacnonoxkenue.

11.2 JIuct. Mopdonoruueckoe pazHooOpasme. JIab 2 2122923 54
JIucropacnonoxenue. 35 26

11.3 JIuct. Mopdonoruyeckoe pazHoobpasue. Cp 4 013203 24
JInucropacnonoxeHue. 25 D6
Paznexn 12. ’)Kusnennnie (opMbI pacTeHH

121 JKU3HEHHBIE ®OPMbI PACTEHHU. Jlek 2
[Tonsitne o >xu3HeHHO# (opme. Knaccudukamms
no Paynkuepy u 3xosoro-mopdonoruueckas.

12.2 KM3HEHHBIE ®OPMbI PACTEHUU. Jlab 4 0132393 55
ITonsTue o >xu3HeHHOH ¢opme. Knaccuduxamus 26

o PayHKI/Iepy u 3KOJ'IOF0-MOp(1)OJ'IOFI/I‘IeCKa$I




12.3

JKN3HEHHBIE ®OPMbI PACTEHUU.
[Tonsitne o >xu3HeHHOU (opme. Knaccudukanms
o PayHkuepy U 3K0JI0ro-MopQoIornuecKas

Cp 2 6 | 21222305
D6

Pa3zpnen 13. 'eHepaTUBHBIE OPraHbI
IBETKOBBIX PaCTeHHIt

131

PACTEHU.
'enepaTuBHBIE

I'EHEPATUBHBIE OPI'"AHBI [IBETKOBBIX

OpraHel  I[BETKOBOTO  PACTCHUS:
LIBETOK, 11oja. x pazHooOpasue.

Jlex 2 3 0122323 36

13.2

PACTEHU.

I'EHEPATUBHBIE OPI'AHBI [IBETKOBBIX

I'eHepaTHBHBIC OPraHbl IBETKOBOTO PACTCHHUS:
LBETOK, moja. x paznooOpasue.

JIab 2 6 012232336

13.3

PACTEHUI.

I'EHEPATUBHBIE OPI'AHBI [IBETKOBBIX

I'eHepaTHBHBIC OPraHbl IBETKOBOTO PACTCHHUS:
LBETOK, mioja. x paznooOpasue.

Cp 2 6 |D1D22306

Paznen 14. IloaroroBka K 3k3aMeHy

141

MOPOOJIOI'MA PACTEHNN

DK3aMeH 2 27 D1 32233 24
25 D6

5. OHEHOYHBIE MATEPUAJIBI JJIS1 HPOBEJAEHNWS TEKYIIEU U ITIPOMEXYTOYHOU ATTECTAIIUN

5.1. OueHo4YHbIe MaTepPUAJBI IJIsl MIPOBeeHUs] TeKYUlel aTTecTallu

IIprMeps! O11eHOYHBIX MaTEPHUAJIOB JUISI IPOBEACHUS TEKYyIel aTTECTAllUU IPUBECHBI B IPUIIOKEHUH 1 .

5.2. OueHo4Hble MaTePHUAJIBI ISl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAMU

[IprMeps! O11eHOYHBIX MAaTEPHANIOB IS POBEICHUS TPOMEKYTOUHON aTTECTAllMU IPUBECHBI B IPUIIOKEHUH 1.

6. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemas aurepatypa

udp ABTODHI, 3arnaBue WznarenbcTBO, TOX, CCBIIKA
COCTaBHUTENU
JL1.1 Bukropos B.I1. Mopdonorust pacTeHHiIA: M.:MIIT'Y, 2015. — 96 c. [3JIEKTPOHHBII PECYPC] Pexum
VYuebHoe mocodue noctyma: http://znanium.com/catalog/product/754628
JI.1.2 | Buxkropos B.I1., Amnaromus pactenuil. Yacts 2. M.: MIIT'Y, 2017. — 160 ¢. [3JIEKTPOHHBIN PECYPC] Pesxim
Togun B.H., BereratuBHbIE OpraHsI: nmoctyma: https://znanium.com/catalog/product/1316646
Kypanosa H.T". y4eOHoe rmocobue
JI.L1.3 | I'ymenkoBa M.A., Amnaromust pacrennit. Yacts 1. M.:MIIT'Y, 2015. — 120 c. [2JIEKTPOHHBII PECYPC] Pexum
Buxropos B.II. Kuerka. Tkaun: YueGHoe nocryna: http://znanium.com/catalog/product/754429
nocooue
J1.2.1 Bukropos B.I1., Meroandeckue pexoMenaauuu | M.: MockoBckuii NelarorndecKuit roCyJJapCTBEHHBIN
l'ogua B.H., IO BBITIOTHEHHUTO yauBepcureT, 2015. — 92 c. [DnexTpoHHBIH pecypc] Pexnm
Kypanosa H.T'. 71abopaToOpHBIX PaboT 1o nocryna: http://www.iprbookshop.ru/70005.htm
6oranuke. Yacts 1.
JI1.2.2 | Bsmuerypos C.X., [pakTukym no 6oTaHuUKe: Hosocu6.: 3omoroii komoc, 2015. — 180 c. [QJIEKTPOHHBIN
[Nanpuuxosa E.B. yued. mocobue PECVYPC] Pexum JIoCTyma:
http://znanium.com/catalog/product/614900
JI.2.3 | OBept P.®. Anaromuss pacrenuid  J3ay. | M.: JlaGopatopus 3Hanwmii, 2015. — 603 c. [DnexTpoHHBIN pecypc]
Mepucremsl, kiuetkn u TKanu | Pexum mocryma: https://e.lanbook.com/book/70790
pacTeHuii: cTpoeHue, GyHKIUH
U pa3BUTHE: MOHOTpadHst
J1.2.4 | Smckux U.E., Anaromus 1 MOp(hOJIOTHS Kpacunosipck:COY, 2016. — 90 c. [3JIEKTPOHHBI PECYPC]
Owummnmosa W.IT. pactenuii: JlJabopaTopHBIit Pexxum nocryma: https://znanium.com/catalog/product/967114
NPAKTUKYM
6.2. IlepeueHs pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "UHTepHeT"
Ol |Teopermyeckuii U HAyYHO-IIPAKTUUCCKHUI IEKTPOHHBIH )KypHal «COBPEMEHHOE CaJ0BOJICTBOY:

http://journal- vniispk.ru/#

32 |Hayuno-npakrudeckuii xxypuan «Osomm Poccum» : https://www.vegetables.su/jour/about

O3  |Temarwmyeckuil ceTeBOW 3IIeKTpOHHBIN Hay4Hbli xypHan PIBHY«CeBepo-KaBkasckuii (enepanbHbiii Hay9HBIH
LIGHTp CaJOBOJCTBA, BHHOIpajapcTsa, BUHOAenus» «llmomoBoacTrBo wu  BuHOrpagapctBo IOra Poccum»:
http://journalkubansad.ru/archive/59/

D4 | XKypnan o6ieit Guonoruu: https://elementy.ru/genbio/botany

35 | Tpyzasl HHCTUTYTa OHOJIOTHH BHYTpeHHHX Box uM. W.JI. [lanannua Poccuiickoii akagemun Hayk: https://www.ibiw.ru/
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6.3.1 Ilepeyens MPOrpaMMHOI0 obecneyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccuonansuslii matoc 2013

6.3.1.3

Kaspersky Endpoint Security 10 mis Windows

6.3.1.4

Adobe Reader X1 (11.0.13) - Russian

6.3.1.5

Google Chrome

6.3.1.6

WinDjView

6.3.1.7

Foxit Reader

6.3.2 CoBpeMenHbIe NpodeccHOHATBbHBbIE 0a3bl JAHHBIX U MH(POPMALIMOHHbIE CIPABOYHbIE CHCTEMbI

6.3.2.1

3BC «ZNANIUM.COM»

6.3.2.2

OBC «IOPAUT»

6.3.2.3

OBC «YHuBepcurerckas OMOINOTEKa OHIIANHY

6.3.2.4

OBC IPRbooks

6.3.2.5

OBC «Jlaup»

6.3.2.6

9BC BOOK.ru

6.3.2.7

OBC TeI'Y

6.3.2.8

Hayunas anekrponnas 6uonunoreka eLIBRARY.RU (moanucka Ha )KypHaIb)

6.4 O6pa3oBaTebHbIE TEXHOJIOTHH

6.4.1

TexHonoruu Pa3BUTHSA KPUTUYCCKOI'O MBIIIJICHUS

6.4.2

AKTHUBHOE CIIylIaHue

6.4.3

I/IH(i)OpMaHI/IOHHO — KOMMYHHKalIMOHHAasA TEXHOJIOI'UsL

6.4.4

prHHOBLIe TEXHOJIOTUHU

6.4.5

IIpoGneMHoe 0OydyeHue

6.4.6

HccnenoBarenbckue METObI B 00yUEHUH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIS1)

Aynutopusi OGopynoBanue

5-316 MYJBTUMEIUWHBIA KOMILIEKC, TIEPEHOCHOW HOYTOYK, yueOHast MmeOerns

5-320 MUKPOCKOIIBI, CBETWIBHUKH HACTOJIBHBIE, CTAI[HOHAPHBII MyJIbTUMEIUNHHBIH KOMILIEKC, IEPEHOCHOH HOYTOYK,

yueOHast mebenb

5-318 MYJIbTUMEIUNHHBIN KOMIUIEKC, IEPEHOCHOH HOYTOYK, yueOHas MeOelb

8. METOAUYECKHUE MATEPHUAJIBI JJI51 OBYYAIOIUXCS IO OCBOEHUIO JUCIHUIIINHBI

METOJJUYECKUE YKA3AHMUS 1o moAroTOBKE U BBITTOJHEHHIO JIA0OPATOPHBIX paboOT, MO MOATOTOBKE U BBHITTOJIHCHHIO
CaMOCTOSITEIbHONW Pa0OThI, 1JIsl MOATOTOBKU K 9K3aMEHY U TPeOOBaHMsI K PEHTHHI -KOHTPOJIIO MPECTABICHBI B MPUIIOKECHHUH 2.
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MNPUJIOKEHME 1

I[J'IH TCKYLIETO KOHTPOJISI NPEAYCMOTPCHO MPOBEACHUEC KOHTPOJbHBIX pa60T, 3aII0OJIHCHUEC TaGJ’II/IH, BBITIOJTHCHUE PHUCYHKOB B
aHLGOMe, BBIIIOJIHCHHUEC 3aﬂaHI/Iﬁ Ha Ha60paTOpHI)IX 3aHATUAX U OP.

TeMsbl 111 TOATOTOBKH KOHTPOJIbHBIX pa60T:

PacTurenbHas KieTka

1. KamOwuii: UTOIOTHYECKNE OCOOCHHOCTH, XapaKTep ACATEIbHOCTH, 3HAUCHHE.

2. MeMOpaHBI IIUTOIUIA3MBI: HX CTPOEHHE M CBOWCTBA.

3. DHpormrazMaTH4ecKas CeTb: CTPOCHHUE, IPOUCXOXKICHHE, 3HaueHne. CTpOoeHUE, IPOUCXOXKJICHNE, 3HAUCHUE MUTOXOHAPHH,
armapara [ oibpku, TM30C0M, pUOOCOM.

4. TlnacTuapl, THIIBI IJIACTH]I: CTPOCHUE, IPOUCXOXKIICHNE, B3aUMonpeBpalienue. Jleikommactel. XpoMomiacTsl. XI0pOoIIacThl.

5. Bakyounu: IpoNCXOXKIeHUE, 3HaUCHNE, I3MCHEHHE B OHTOTeHe3e KIIeTKH. KIIeTOYHEIi COK, ero cocTaB, 3HaYCHHE
OTZAEJIBHBIX KOMIIOHEHTOB.

6. Xummuueckuil cocTaB KJIETOYHOU 000T0UKH. 3HAUCHHE KIIETOYHOH 000m0ukn. DopMupoBaHUE KIETOYHONH 000IOUKH, ee
cTpyKTypa. Ilopsl u mpedopanuy, UX TUIIEL, 3HAYCHHE.

7. OHroreHes KiIeTKH. TOTHIOTEHTHOCTH KJIETOK. THITBI pocTa KiieTok. [InasmMonecMbl. MeXKIIETHUKY M UX THIBL. CHMILIACT,
aroIuIacT.

8. Taepable BKIIOYECHHS MUHEPAIBHBIX BEIECTB, (OPMBI UX OTIOKEHHS B KIIeTKe. BelecTBa 3amaca, MECTO MX JOKaJIH3alUH
B KJIeTKe. AJIelipOHOBBIE U KpaxMaJbHbIC 3€pHA, UX TUIIBL.

PacruTenbHble TKAHH

1. Bo3HUKHOBeHHE TKaHEHl B SBONIONUHM pacTeHuil. OOpa3oBaTenbHBIC TKaHW, WX Kiaccupukanus. lluronmormueckue
ocoberHocTH. CTpoeHHE BEpXYIICYHBIX MepHcTeM mmobera u KopHs. [loHsATHE 0 THCTOreHaX. PasHooOpasme cTpoeHHs
areKkCcoB

2. Dumaepma: MPOUCXOXKACHUE, 3HaUeHue. [luTomorndaeckne 0COOCHHOCTH OCHOBHBIX KIIETOK SMUACPMBL. JMUACPMAaIbHBIS
obpaszoBanus. CtpoeHne u paboTa ycrhuil. PazHooOpa3ue yCTEUYHOTO ammapaTa.

3. Tlepumepma, ocoOeHHOCTH ee coeB. 3aJoxeHne (etoreHa u ero nesTenbHocTh. YeueBnukn. [lommaepma, emmongHas
TKaHb, SIPyCHAas MPoOKa.

4. Kopxka (putugom). O6pa3zoBaHue, TUIIBI KOPKH, COCTaB, CTPYKTYpa IPOBETPHBAHSL, 3HAUCHUE. BUIIBI KOPKH.

5. KosneHxuma: IUTOIIOTHYECKHE OCOOCHHOCTH, IPOUCXOXKICHHE, CBOWCTBA, TOMOrpadMIecKoe NOJIOKEHNE, 3HaUCHHE.

6. CkiepeHXnMa: LUTOJOTMYECKHE OCOOEHHOCTH, KiaccH(UKaims, cBoicTBa, 3HaueHHE. CKIEpeHIbl: IHUTOIOTHYECKHE
0COOCHHOCTH, IPOUCXOXKIECHUE, TONOTPA(YUIECKOE MTOJI0KEHHE, 3HAUCHHUE.

7. Hcrmonp3oBaHHE MEXaHHMYECKHUX BOJIOKOH YeJIOBEKOM. [IpsiiniibHbIe pacTeHusI.

8. Kcuiema: 3eMeHTBI, €¢ COCTABIAIONINC; X UTOIOTHICCKIE 0COOCHHOCTH, IPOUCXOXKACHUE, 3HaUeHUE, (DOPMUPOBAHHE
B OHTOI'€HE3E.

9. dnosma: 3JI€MEHTBI, €€ COCTABIISIOIINE; UX IIUTOJIOTHUECKHE OCOOCHHOCTH, ITPOUCXOXKICHNE, 3HaUeHNe, (POPMHUPOBAHHUE
B OHTOI'€HE3E.

10. DBouronIus MPOBOASIINX TKAHEH.

11. CpaBHHTENBHAS XapaKTEPUCTHKA MPOBOAAIINX TKaHEH. 3HaUCHHME.

12. BoipenuTenbHble TKAHU, UX XapaKTePHCTHKA.

13. CpaBHuTENIbHAS XaPAKTEPUCTHKA MEXaHUUECKUX TKaHEH.

14. Vicnonb3oBaHre MEXaHMUECKUX TKaHeH uenoBekoM. [IpsaannbpHbie pacTeHusl.

AHaTOMHUYecKHe 0COOCHHOCTH OPraHOB PaCTeHHUs

Crpoenue cTebiist TPaBSIHUCTHIX IBYIOJIBHBIX pacTeHHH. PazHooOpasue cTpyKTypbl. Bo3pacTHble H3MEHEHNS.
Crpoenue ctebiist OTHOIONBHBIX pacTeHuil. Pa3HOOOpa3ue CTpyKTypHI.

[lepBu4yHOE M BTOPUYHOE YTOJIIIEHUE JUaMeTpa CcTe0IIs, €ro 3HAYeHUE [T PA3IUIHBIX PACTCHHH.

Turbl HEHTPaNBHOTO LWJIUH]IPA, IBOJIOIHUS CTEIH.

Pa3zHoOOpasue cTpyKTypsl CTe0IIs APEBECHBIX PACTCHUH.

Kopens, popMupoBaHue CTpyKTyphI KOPHS, IIEPBUYHOE CTPOCHHE.

dopmupoBaHIE BTOPHYHON CTPYKTYpHI KOpHA. OcOOEHHOCTH BTOPHYHOTO CTPOCHUSI.

AHaTOMHUYECKOE CTPOCHUE KOPHEIUIOA0B. 3HaUEHHE KOPHEIUIONO0B Ul PACTEHUHI, HCIIOIb30BAHUE UX YE€TOBEKOM.
Jlucrt, ero 3nauenne. CTpyKTypa TUIIMIHOTO 3€JICHOTO JIUCTa. PasHo0Opasue cTpyKTypHl.

©CoNoGA~LNE

AHaTOMHYeCKHe 0COOEHHOCTH PACTeHHU Pa3HbIX IKOJOTHYECKUX IPyHn

1. BnwmsgHue cpensl Ha aAHATOMHUYECKOE CTPOCHHE TUCTHEB. JINCT XBOMHBIX. 3aK0H 3aJI€HCKOTO.
2.  AHatoMHYeCKHE OCOOCHHOCTH PACTECHHI CyXHX MECT 00uTaHUs(KCepodhUuToB).

3.  AHaroMHYeCKHE 0COOCHHOCTH PaCTCHUI-THIPOGHUTOB.

Cems

Cems. CTpoeHHe CeMEHH ABYAONBHBIX W OJHOJOIBHBIX pacTeHUH. YacTH CEMEHH, UX CTPOSHHE U (PYHKIHH.
Mopdonorudeckue sl ceMsiH. [Ipumepbl. JBOIIOLNS CEMEHU.

IIpopacTtanue cemenu. Y cIoBusl, HEOOXOIUMBIE JUIS TPOPACTAHHMS.

Tumnsl ceMsiH 10 CKOPOCTH IPOPACTAHUS U COXPaHEHUS BexoxecTH. [locnenoBaTenbHOCTh IPOPACTaHUSI CEMEHHU.
Tuns! npopactanus. Ilpumepsl. CTpoeHre IPOPOCTKOB.

agrwppE



KOpeHb 1 KOPHEBBIC CUCTEMbI

1.

N

Nogkw

OBOJIOIIMOHHOE ~ pazBuTHe (GopMbl Tena pacteHuil. OCHOBHOE HaNpaBlCHHE JBOJIIOLMH. BO3HMKHOBEHHE
JICTOCTEOETIBHON CTPYKTYPBI.

Kopens, ero ¢ynkmumn. KopaeBas cucrema. THIBI KOPHEBBIX CHCTEM II0 MPOHCXOKACHHIO, HMX 3KOJIOTHSL.
OyuKIoHaNbHAs TU(GepeHIanus KOPHEH B TIpeieax KOPHEBOH CHCTEMEL.

Mopdonorudaeckue THIBI KOPHEBBIX CHCTEM.

BimsiHue 3K0JIOrHYECKUX YCIOBHIA Ha ()OPMUPOBAHIE KOPHEBBIX CUCTEM.

[TpoomKUTENIEHOCTD )KU3HU KOpHEW 1 MX 0OHOBIeHUe. [IpuaTouHble KOpHH, UX 3HAUCHHUE U pa3HOOOpasue.

Mertamop(h 036l KOpHEH U UX CrIeLHaTn3aIys.

Tunbl cuMOM030B KOPHEH.

IloGer u cucrema nmoderos. Jiucr

1.

2.

o

10.

[ToGer, wacTu moOera, xapaktep pocTa modera. Tumsl moberoB mo ocobeHHOCTsIM pocTa. Kimaccugpukarus moOeroB u
pacTeHHH 1O MPOJODKUTEIBHOCTH KHU3HH, IUI0JOHOIIEHUIO, 0COOCHHOCTSIM BETreTaIH.

[ouka: ompenenenue u 3HaueHne. CTpoeHNE TOYEK M MOP(HOIIOTHIECKOE pa3HOOOpasme, CTeNeHb C(HOPMUPOBAHHOCTH.
Kinaccudukaunss mouek Ha mobere Mo 3HAYCHUIO, Pa3BEpPTHIBAHMIO M PACIOJIOKEHHIO. Pa3BepThIBaHHE MOYEK U
(dopmupoBanue nodera. Putm pasButus nobera. ['oguuHbIe 1 3J1eMeHTapHBIE TOOETH.

®opmupoBanmne cucteM moberoB. Hapacranme, BerBienme. Tumbsl HapacTanusi moOeroB. Mx ocoOeHHOCTH U
XO3SIMCTBEHHOE 3HAUCHUE CHMIIOANAJIBHOIO HapacTaHus. BerneHue nmoberoB. BimsHue xapaktepa BeTBICHHS, HOPMBI
pocTta moOeroB Ha BHEIIHMI OOJIMK PACTCHHUS.

Jluer. Yactm gwmcra, ux 3HaueHme. CooTBeTcTBHE (YHKIMH M MOP(OJIOTHYECKUX OCOOCHHOCTEH JIHCTA.
Mopdoonornyeckoe pasHooOpasue JHCTOBOH IUIAaCTUHKU. DOpMUpOBaHME IHCTBEB Ha IOOEre M HX OCOOCHHOCTH.
I'erepodunust u anuzoduns.

JlucropacnonoxeHne. 3aKOHOMEPHOCTH JIHCTOPACIONIOKEHHSI.

MHoronetTHrEe MOOErH TPaBsHUCTHIX pacTeHUd. Kayaekc n KopHeBHIIe, nX 3HaUCHUE, OTIHYHTEIbHBIE 0COOCHHOCTH,
THIIBL

OnHoneTHHE MeTaMOP(hU3UPOBAHHBIC TOOCTH, 00ECIICUNBAIOIINE BETETATUBHOE PAa3MHOKEHHIE U BO3OOHOBIICHHE, UX
THIIBI.

JIyKoBUILIBL.

Mertamoph 036l HaI3EMHBIX TTIOOETOB U UX YacTeH.

DKOJIOTHYECKUE TPYIIIBI PACTCHUH, UX MOP(HOJIOTHUECKHE OCOOCHHOCTH.

/Kuznennas popma pacrenmii

1.

(RPN

[MonsiTre o xu3HEHHOH hopme. DKonoro-Mopdosornyeckas kiaccupukanys Ku3HeHHbIX GopM. J{peBecHbie 1

HOJTy JPEBECHBIE PACTEHHs, UX pa3HOOOpasue.

Knaccudukamnus /¢ mo Payrakuepy.

JKuzHeHHbIe HOPMBI TPABSIHUCTBIX PACTEHHH.

Bospactable n3MeHeHusI MOp(hoIoTHIecKoi CTPYKTYphl. [ToHATHE 0 OOJBIIOM M MaJIOM KH3HEHHOM IHKiIe. Bo3pacTHeie
MIEPUOJIBI U COCTOSTHHSL.

FeﬂepaTuBHMe OpraHbl IBETKOBBIX paCTeHl/lﬁ

RBPOoo~NoUR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.

LBetok. Onpenenenune, npoucxoxacHne. [Ipu3Haku MPUMHTHBHOCTH.

Mopdodomnormueckoe pazHOOOpa3ue NBETKOB. [0 CTPOCHUIO OKOIOIBETHUKOB, PACIIONIOKEHHIIO YaCTCHIIBETKA.
I'mueueii. Xapakrepuctuka. [IporcxoxaeHue. DBOTOLHUS.

THIIBI THHEIES, TUIIBI [IALEHTALIMH, [TOJI0KEHHE 3aBS3HU B LIBETKE.

CTpoeHHe U TUIIBI CEeMS3a4aTKOB.

Meracnoporene3. DopMUpoBaHKE 3apOIBIIICBOTO MEITKa. J[BOWHOE OIIIOOTBOPEHHE.

dopmMupoBaHUE CEMEHU. ATIOMHUKCHC.

AHapouei.

[IpoucxoxaeHue v IBOIIOLUS THIUUHKH.

AHaTOMHMYECKOE CTPOCHUE MbUILHUKA.

CtpoeHue NbITMHKY, SBOJIOLUS MbUIbIEBBIX 3€PEH.

Crioco0sb1 onbuteHUs. [Tprcnoco0IeHns K pa3IYHBIM CIIOCO0aM OTIBLICHUSL.

Cougerusi. OnpenencHre, 3Ha4CHIE, KIaCCUPUKAIIHS.

Pa3zHOOOpa3ue parieMo3HBIX U IIMMO3HBIX COIBETUH.

DBOJIIOIUS COLIBETHIA.

[Tnomer. Ux: ompenenenue, XapakTepUCTHKA, pa3BUTHE. B3anMoBusHIEe (OPMUPYIOIIUXCS CEMSH M OKOJIOILIOTHUKA.
Knaccugukarus miofoB o CTPYKType OKOJIOIUIOJHHKA. BCKpBIBaHUE II00B.

I'enermueckas knaccudukanus mwiogoB. CrocoObl paclpoCTpaHeHUs IIOAOB M CEMSH B IIPUPO/IE.



OIEHOYHBIE MATEPHAJIBI JIJIAA TPOBEJAEHUS TEKYIIEW ATTECTAIIMUA(ITPUMEPDI)

TunoBbie KOHTPOJIBHBIC 3a1aHUA U c1mocoo MnmpoBeICHUSA TeKyIlIeﬁ aTrecTanum

KpnTepml OICHUBAHMA M IIKAJa

OIleHHBaHUS

IlIpakmuueckue 3a0anus Ouenugaemcs. pabota c

. MHUKPOCKOITMYECKOMN TEXHHUKOM,

3aoanue 1.PACTUTEJIBHASI KJIETKA. IIUTOITJIASMA, CBOUCTBA CII0OCOOHOCTH HaOJII0ICHUS 3a

HOUTOIIIASMBI

Lleny pabomvi: BeIACHUTH 001lee CTPOEHUE PACTUTENBHOM KieTKH. Jlokazarh
U30MPATENbHYIO IPOHHUIIAEMOCTh IOTPAHUYHBIX MEMOPAH.

Mamepuaner u o6vexmor: nyk pemdatoiii (Allium cepa L.), 8% pactsop NaCl.

Xo0 pabomr:

1.
2.
3.

MIPUTOTOBUTH MPEMETHBIE ¥ TOKPOBHBIE CTEKIIA.

HAHECTU Ha MPEIMETHOE CTEKJIO KPYIHYIO KaIUTIO BOJIBL.

U3 MACHMCTOW dellyW Jyka BbIpe3aTh Hebosbmoil kycouek (0,5 — 1 cm?). C
BHYTpPEeHHEll (BOTHYTOM) CTOPOHBI CHATh KOXMHILy, MOJIENUB €€ WIJIOW wWin
nuHIEeTOM. [TooXuTh €€ B Karutio BOABI 10 BO3MOXKHOCTH HE CMHHasl, HAKPHITH
TTOKPOBHBIM CTEKJIOM.

paccMOTpeTh NPU MajJoM yBEIHMYCHHH HauOoJiee yJadyHOe MECTO Ha Iperaparte.
OOpatuts BHUMaHKE Ha (OpMy KIIETOK, HAMTH SAPO, TOCTApaThCsl ONPENEINTh
T'PaHHUILy BaKyOJIH.

IepeBeCTH MUKPOCKOI Ha cuiibHoe yBenndenue (20X, 40X). nocraparbes HaUTH
MIOpBI B 000JI0YKe, TPAHUIIBI MEXTY 000JI0YKaMH COCETHUX KIICTOK.

3apucoBaTh 2 — 3 kieTkd. OTMETUTh 000JI0YKY, BaKyOJb C KIETOYHBIM COKOM,
IU1a3MajeMMy, TOHOILIACT, SIAPO.

BEPHYTh MHKPOCKOIl Ha ciaboe yBennueHue. He cHMMas npemnapara, MOJOKHTh
MOJOCKY (pUIbTpOBaiIbHOW OyMard psiioM C MOKPOBHBIM CTEKJIOM ClieBa Tak,
4TOOBI BO/Ia OTTATHUBAIACh U3-TI0J] CTCKJIA — MOJIOCKa OyMaru Oy[eT MOCTEIEeHHO
HamokaTb. C TPOTHBOIOJIOXKHOH CTOPOHBI OT IOKPOBHOIO CTEKJIa HAHECTH
Heckosibko Kamenb pactBopa NaCl. OH Oyner BTATMBAaThCS MOA HOKPOBHOE
CTEKJIO ¥ 3aMelaTh BOLY.

CIIEINTh 3a W3MEHEHHWEM MpOoToIulacTa B KieTKax. llocTeneHHO nuTomiIasMa
Oyner oTcraBaTh OT 000JI0uKH. HaifTi pazHble COCTOSIHUS IIa3MOJIN3UPOBAHHBIX
KJIETOK, pa3HbIe BUBI IUIA3MOJIN3A.

3aMEHUTH MOJOCKY (QUIBTPOBabHOW Oymarm M 1uiasmMosutuk (8% pacTBoOp
NaCl) Ha BOjy, BEpHYTHh KJIETKH B MEPBOHAYAILHOE COCTOSIHME — MPOCIEIUTH
JeTI1a3MOJIH3.

10. 3apUCOBATH KJICTKHU B COCTOAHUU TUTIa3MOJIN3a.

Dopma omuemnocmu: PUCYHKH I1a3MOJIM3UPOBAHHON M HETIIa3MOJIM3UPOBAHHON
KJIETOK JIyKa perm4aToro ¢ 0003Ha4eHUsMHU B anbOome.

00BEKTaMH, CTIOCOOHOCTD OTIPEACTATH
OT/EJBHBIE CTPYKTYPBI PACTUTEINHLHOMN
KJIETKH, CIIOCOOHOCTH OOBSICHITE
OTMEUCHHbIE SIBJICHUS U MPOLIECCHI.

2 fanna — TIa3MOJIN3 U IEIIa3MOJIH3
MPOBEACHBI, OOO3HAYCHHS CHEIAHbI
BEPHO, OOBSCHEHHUS IPAaBUIIEHBIC.

1 6ann — nnazMonu3 U JEINIa3MOJIN3
MPOBEACHBI, OXHAKO 00O03HAYCHUSL
CHeTaHbl HE OCTaTOYHO BEPHO WIIH
00BSICHEHUS YaCTUIHBI.

0 oannos — TUIa3MOJIN3 "
JIETIIa3MOJIN3 HE TIPOBEICHBI.




Ipaxkmuueckue 3a0anus

3aoanue 1. OIIPEJJEJIEHUE JEPEBBEB 1 KYCTAPHUKOB B BE3JIMCTHOM
COCTOSHNU

Lenv pabomwi: HaydnmTbesi caMOCTOSTENBHO ONPENENSATh THII HapacTaHUs U
BETBIICHNUS TTOOETOB.

Mamepuanet u 06vexmul: TOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTCHUI

Xoo pabomwi

PaccmoTpeTs 0OETH pa3HBIX APEBECHBIX PAaCTeHHH (JIUMBI, Oepes3bl, TONOMIS, OBXH,
nyba m np.). HallTy mpu3HaKkW, MO KOTOPBIM MOXKHO HX OTJIMYHMTH: PACIIOIOXKCHUE
mo4eK, ux Gpopma M CTpOEHHUE, IBET MoOera, XapaKTep JIMCTOBBIX pyOIlOB U CIEI0B U
T.I.

3adanue: Tlonp3ysack oOmMpeAeNHTeNeM, OIPENeIUTh 0 Mo0eram MpeaIOKEHHBIX
pacTeHMIT WX  BHAOBYIO  IPHHAAICKHOCTb.  3amucaTth  MOP(HOIOTHYECKYIO
XapaKTEePUCTUKY PA3HBIX BUIOB B TAOIHILY.

B mporecce caMoCTOATENFHON HHANBUIYadbHON pabOTHI ONPENeUTh OCHOBHBIC
BU/IBI JPEBECHO-KYCTAPHUKOBOH (HIOpBI HAIIEeH IOJIOCHI B OE3IMCTHOM COCTOSHHHU.
3HATh JTATHHCKUE Ha3BaHUS, YMETh Pa3IN4aTh 10 MOP(OIOTHIECKUM ITPU3HAKAM.

Tabmuna 1.

IIpusnaku | Pacmonosxke- Xapakrep [Touko- Jpyrue npuszHaku
HHUE TTOYEeK JIUCTOBBIX CIIOXKCHHE (1IBET KOpBHI,
pyO1I0B 1 XapakTep
CIIEZIOB YeueBHUEK U JIp.)
Ha3Banue
BHJA
(pycckoe
JIATHHCKOE)

Dopma omuemnocmu: Cnatb 3ader mo Teme (odopmicHHas Tabnuila, 3HAHUE
JIATUHCKUX Ha3BaHUU U B «iHilo» He MeHee 30 BUJIOB JEPEBHEB M KyCTAPHUKOB).
Crncok 00s3aTebHBIX BUJIOB IPUJIATaeTCsl.

Ouenueaemcs: HCTIOIE30BaHHE
METOJVKH OTIPENeICHUS] paCTEHHUH 110
OTIPEICITUTEITIO.

20 é6annoe (25 e6uoos) — pacteHus
OTIpeNleNIeHBl MPaBWIBHO. BrITIIICaHBI
OTIMYUTENbHbIC Tpu3HaKu. CTyIeHT
MOXKET AapryMEHTHPOBAHO [IOKa3aTh
MPaBUIBHOCTh ONPEICIICHHUS.

13 obannoe (25 eudos) — pacreHus
OTIpeNleNIeHBl TPAaBUIIBHO, HO CTYIEHT

HE MOJKET apryMeHTHPOBATh
MPaBUIIBHOCTh OMPE/ICICHHS.
8 oannoe (25 euoos) — ecTb

3aMEYaHus K ONpPEACICHUIO.
0 6annoe — onpeieneHre HEBEPHO.




I'pagpuueckue 3a0anusn

3aoanue 1.1lpoaHanm3upyiiTe IpeacTaBICHHBIE H300paKeHNI U OTBETHTE Ha
BOTIPOCHI:

1. Hammmute oOmmii THIT MEXaHUYECKOW TKaHH, TIPEACTaBICHHON Ha pUCYyHKax | A

u 1b.

VYxaxure QyHKIUN JAHHOTO THIIA MEXaHUIEeCKON TKaHU PaCTCHUH.

3. YKaxuTe Oprassl, B KOTOPHIX BCTPEYAETCS JAHHBIA THIT MEXaHUUECKOH TKaHH Y
pacTeHuil.

4. TloxnwmmTe BUABI JAHHOTO THITA MEXAHUYECKOH TKaHH, 0003HAUECHHbIC Ha PHC.
1A mox Homepom 1. OTBeT 0O0oCHYiiTE.

N

Ouenusaemcs: CIIOCOOHOCTD
pacmo3HaBaTh 00BEKTHI Ha
npemnaparax —H N300paKCHHUSX,
BBISIBIISATh ux OTJIMYUTCIIHHBIC
TIPU3HAKH, yCTaHABJIUBATh

B3aMMOCBSI3H Ha OCHOBE HMMEIOIIHNXCS
3HAHWH.

3 oanna —  JIaHBI IIOJIHBIE
HCYCPIIBIBAIOIIAE OTBETHI HA BCE
BOTIPOCHI.

2 fanna — JAHBL HEIOCTATOYHO

TIOJTHBIE OTBETHI Ha BCE BONPOCHI (WIIH
JIaHBI OTBETHI HE Ha BCE BONIPOCHI) UITU
JIOMYIIEHBI OIIHOKH.

1 6ann — naHBl OTBETH TOJBKO HA
4acTb BOIIPOCOB(HIH JIaHbI
(parMeHTapHBIE OTBETHI), IOITYIICHEI
CEpPhE3HBIC OLITHOKH.

0 6annoé — nanpl (QparMeHTapHBIC

OTBETHl M JOMYyIIEHBl CEpPHhE3HBIC
OLIHOKH.
PSR
A b
Puc. 1. Tunsl MexaHH4ecKo# TKaHU pacTeHUil: A — PUCYHOK (Mcrounuk:
http://biofile.ru/bio/19393.html), b — MukpodoTorpadus (Mcrounux:
https://study.com/academy/lesson/collenchyma-cells-function-definition-examples.html)
I'paguueckue 3a0anusn Ouyenueaemcs: CHOCOOHOCTh
pacrio3HaBaTh 00BEKTHI Ha
3aodanue 1. PaccMoTpuTe NpeyIoKEHHBIN PUCYHOK U OTBETHTE Ha BOIIPOCHI: M300paKEHUAX MO OCOOCHHOCTAM HX
CTPOCHUS, BBISBIIATh 114
1. Kakoii miioa u3o0pakeH Ha pUCyHKe? OTJIUYHUTETILHBIE MIPU3HAKHY,
2. K xaxomy THITY TJIOJIOB 10 THITY OKOJIOIIOJHUKA, KOJHMYECTBY CEMSH U aHATM3UpPOBATh W YCTaHABIMBATh

BCKPBIBAEMOCTH €TI0 MOXKHO OTHECTH?

3. K kakomy THILy TUIOJIOB IO MPOUCXOKACHUIO €ro0 MOXKHO oTHecTH? OTBET
obocHyiiTe.

4. Kak Ha3bIBaeTcs CTPYKTypa, 0003HaueHHast Ha pucyHke 1b uudpoii 1?

B3aMMOCBSI3M Ha OCHOBE HMEIOIIUXCS
3HAHUH.

3 oanna - JAHBI MOJIHBIE
HCYCPIBIBAIOIINE OTBETHI Ha BCE
BOTIPOCHI.

2 o0anna — [aHBl HEIOCTAaTOYHO

MTOJTHBIE OTBETHI Ha BCE BOTPOCHI (HIIH
JTaHBI OTBETHI HE HA BCE BOIMPOCHI) HITH
JIOITYIIICHBI OIINOKH.

1 6ann — ma"el OTBETHI TOJILKO Ha

4acThb BOIIPOCOB (mmm JIaHbI
(hparMeHTapHBIC OTBETHI), IOITYIICHEI
CEPbE3HBICOITNOKH.
0 6annoé — nanpl (parmMeHTapHBIC
OTBETBI M JOINYIIEHBI CEPHE3HBIE
OIIHOKH.
Puc. 1: Cxema cTpoenwust miona: A — mpoJoJbHBINA pa3pe3, b — momepeunsril pazpes
(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)
Cumyayuonnsle 3a0anus Ouyenueaemcs. CITOCOOHOCTH
aHAJIN3UPOBATH CHUTYaIHIO,
3aoanue 1. Tlon MUKPOCKONIOM BHIEH TsDK KJIETOK, PACIONOKEHHBIA HaJ 30HOM | PACHO3HABATE  OOBEKTHI 10 MX
BTOpH4HOH iodmbl. KileTKM HMMEIOT y3KMi NPOCBET M MOILIHOE PaBHOMEPHOE | OIHMCAHHIO, 00OCHOBBIBATH CBOO TOUKY
YTOJIILICHUE KIJIETOYHBIX CTEHOK. [IpM OKpammBaHMM (IOPOTIIONMHOM KieTo4yHas | 3PEHMA Ha  OCHOBE  MMEIOIIUXCH
CTEHKa OKpAaILIMBAETCs B KPACHBIH LIBET. 3HAHMH.
1. Ha3oBuTe ONMUCAHHYIO B TEKCTE TKAHb. 3 fbanna — [aHBI TIOJIHBIE
2. llpuBenuTe NpU3HAKU U3 TEKCTA, MOATBEPKIAIOIIIE BALLY TOUKY 3PEHHUSI. HWCYEPIBIBAIOIME OTBETHI Ha BCE
3. Vkaxure QyHKIMH, BBIMOTHIEMbIE B PACTEHUSIX JAHHOH TKaHBIO. BOIIPOCBHI.
2 ébanna — B OTBETax JOIYyIIEHBI

HECYIIECTBCHHBIC OIIIHOKH.



http://biofile.ru/bio/19393.html)
http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni%3B

1 6ann — naHBl OTBETHI HE HA BCE
BOIIPOCHI WIM JIOIYILEHB! OIIHOKH.

0 6annoeé — IOMYUICHBI CEpbE3HBIE
omMOKK,  JaHbl  (parMeHTapHbIC
OTBETEI.

YcTaHOBHTE COOTBETCTBHE MEXKIY THIIAMH IUIOAO0B M POJAMH PACTCHHUIA.

3aoanua na coomeemcmaeusn

IImon IIpencraBurens

1) kocTsiHKA A) rpymia

2) s16110K0 B) Bumns

3) recnmpunumit B) numon

4) srona I') xpbpIKOBHUK

5) xopobouka 1) rBo3MIKa

6) 606 E) Tronbnan

7) cTpydoK 2K) cmopoauna
3) keBep
W) BuHOTpasg
K) penpka

JI) xapTodenn

M) kamycra

Ouenusaemcs: YMEHHUE
AHANTM3UPOBATh,  COIMOCTABIATH W
yCTaHaBIMBaTh  B3aWMOCBA3M  Ha
OCHOBE UMEIONINXCS 3HAHUH.

2 6anna

CooTBeTcTBHE OANIIOB U MPaBUIIEHO
paccTaBlIeHHBIX COOTBETCTBHM:

KomnuectBo OamnoB 3a 3amgaHue =
((kom-BO  TPAaBUIBHBIX —  KOII-BO
omuO0YHBIX) * 2) / 12

Tecmoeuvie 3a0anus

1. K mpoBoAAIAM TKaHSIM PacTEHUA OTHOCSTCS:

A)CxnepeHxuma
B) ITapenxuma
B) ®nosma

I') Kcunema

2.0papeBecHeHHE 000JI0UEK CBOMCTBEHHO KIIETKaM:

A)CxnepeHxuma
B) IMapenxuma
B) ®nosma

I') Konnmenxuma

3.Topnunble KoMbIa B ApeBECHHE 00pa3yloTes y:

A)unsl
b) manbpMbl
B) ny6a

I') cocHbl

4.B XMBOM COCTOSTHUY (DyHKIIMOHUPYIOT KJIETKH

TKaHei: A)CKIepEHXUMBI
b) ®ennemsr

B) Dmnepmet

I') KomreHXuMBbI

5. BogomnpoBosmire GyHKINH B TEJIE pACTCHUH BBHITIOTHACT TKaHb:

A)CknepeHxuma
B) ITapenxuma
B) ®nosma

I') Kennema

Ouenusaemcsn: YypOBCHb 0a30BBIX
3HAHHUH M0 aHATOMHUH U MOP(OIIOTHU
pacrteHuii, yMEHHE BBISIBIIATH
OTJINYUTENbHBI PU3HAKH 0OBEKTOB.

1 6ann — paBUIBLHO BEIOpPAHBI BCE
BapHAHTHI OTBETOB B TECTE.

0 6annoeé — onuH u Ooliee BapHAHTOB
OTBETa B TECTE HECBEPHBI.

=

BOI’lpOCbl C pa3eepHymosvim 6apuanmom omeema

JlaiiTe cpaBHUTEIHHYIO XapaKTEPUCTUKY (IIOOIME H KCHIIEME.

ﬂaﬁTe CPaBHUTCJIbHYIO XapPAKTEPUCTUKY aHATOMUYCCKOI'O0 CTPOCHU crelis

JBYJOJIBHOTO U OJHOAONBHOTO PACTEHUIA.
JaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY Pa3HBIX THIOB STOI.

Ouyenueaemca: yMmeHHe OOBICHITH
CMBICJI, IPUYUHBI U 3aKOHOMEPHOCTH
SIBJICHUM.

CootBercTBHE 0anoB M IMPAaBHIBHO
BBINOJIHEHHBIX 3a/laHui B paboTe:

3 oanna - JaH TOJIHEBIE
HCYEPIIBIBAIOIINI OTBET Ha BOIIPOC.

2 panna — B OTBETE JOMYLIEHBI
HECYIIECTBEHHBIC OIUOKH.

1 fann —oTBETHI HE MOIHBIN WK
JIOITYIICHBI OIIUOKY.

0 6annoe — NOMyLIEHEI CEPbE3HbIE
OmuMOKH, TaH (hparMEeHTapHBIN OTBET.




Ilepeyens TeM Kk 3k3aMeHy 0 aHATOMHH 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.

Kamowuii: nuronornyeckue 0coOCHHOCTH, XapakTep AeSTeIbHOCTH, 3HaYCHHE.

MeMOpaHbI IUTOILIa3MBI: MX CTPOCHHE U CBOWCTBA.

OHJOIIa3MaTUYecKast CeTb: CTPOCHME, NPOMCXOXKJIeHHe, 3HaueHue. CTpoeHHe, NPOUCXOXKICHHE, 3HAUYECHUE
MUTOXOH/IPHH, anmapata ['oib1kH, TM30CO0M, pHOOCOM.

IImacTunel, THUOBI MJIACTUA: CTPOEHHE, IPOUCXOXKIEHUE, B3auMolpeBpaineHue. JlelkormiacTel. XpOMOIUIACTSHI.
XI0pomnacTsl.

Bakyonu: mpoHcxoxaeHue, 3HaueHHe, M3MEHEHHE B OHTOreHe3e KIeTKU. KieTouHsllf cOok, ero cocTaB, 3HaueHHE
OT/ICJIBHBIX KOMIIOHEHTOB.

XUMHUYCCKUI COCTaB KJICTOYHON 00OJIOUKH. 3HAUYCHUE KICTOUYHOW 0007049Ku. DOpMHUPOBAaHUE KICTOUYHOW 00OJIOYKH, €€
cTpykTypa. Ilopsl u nepdoparuy, uX THIBI, 3HAYCHHUE.

OnroreHe3 KJIETKH. TOTHIOTEHTHOCTh KJIETOK. THMNBI pocTa KIETOK. IImasmMomecMbl. MEXKKIETHHKM W WX THIIBL
CuMIuIacT, anomiacr.

TBepaple BKIIOUEHHWS MUHEPANbHBIX BEIIECTB, (OPMBI MX OTIOXKEHHS B KIETKe. BemecTBa 3amaca, MECTO HX
JIOKaJIN3aIMU B KJIETKE. AJNEHPOHOBBIC U KpaXMajIbHBIE 3€pHA, X THIIBI.

BosnukHOBeHHE TKaHEH B SBomonuu pacteHnil. OOpazoBaTenbHBIC TKaHH, WX Kiaccupukanus. Lluromormueckue
ocobenHoctu. CTpoeHHEe BEpPXYIICYHBIX MepHcTeM mobera u xopHs. IloHsTHe o rucroreHax. PasHooOpasme cTpoeHus
areKkcoB

OnuaepMa: IpoUCXoXkJIeHHUe, 3HaueHHue. [{uTonornueckine 0coOEHHOCTH OCHOBHBIX KJIETOK SIMHUAEPMBL. DNHepMallbHbIE
obpazoBanus. CtpoeHue U paboTa ycThuil. PazHooOpasue yCThUYHOTO ammnapara.

[epunepma, ocoOEHHOCTH ee coeB. 3aj0KeHne QesioreHa 1 ero aesrenbHocTb. YeyeBnuku. [lomunepma, demnonanas
TKaHb, SIPyCHas NpooKa.

Kopxka (putugom). O6pa3zoBaHue, THUIIBI KOPKH, COCTaB, CTPYKTYpa MNPOBETPUBAHUS, 3HaUeHHe. Bubl KOpku.

KomrenxmmMa: uToNOrnuecKne 0CoOOCHHOCTH, IIPOUCXOKACHNIE, CBOMCTBA, TOMOTpaduuecKoe MOJI0KEHHE, 3HAUCHHUE.
CkiepeHXnMa: IUTOJIOTNIECKHEe 0COOCHHOCTH, KiIaccu(UKaLus, CBOHCTBA, 3HaUeHHEe. CKIIepeHIbl: IUTOJIOTHIECKHE
0COOCHHOCTH, POUCXOXKICHUE, TONOTPA(YUIECKOE MTOTI0KEHHE, 3HAUCHHUE.

Hcnonp3oBaHNE MEXaHUUECKUX BOJIOKOH YeIOBEKOM. IIpsinipHble pacTeHns.

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

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

OBOJIOLUS NPOBOISALINX TKaHEH.

CpaBHHTENIbHAS XapaKTEPHCTHKA MPOBOISAIINX TKaHEH. 3HaueHHe.

BeinenurenbHble TKaHH, UX XapaKTEepUCTHKA.

CpaBHHTENbHAS XapaKTEePUCTHKa MEXaHMYECKHX TKaHeil. Mcronp3oBaHne MEXaHMYECKUX TKAaHEH YeTOBEKOM.
[psannbHBIE pacTeHus.

Crpoenue cTe0st TpaBsHUCTHIX IBYIOJIBHBIX pacTeHHi. PasHooOpasne cTpykTypsl. Bo3pacTHbie H3MEHEHHSI.

Crpoenue cTedst 0THOAOIBHBIX pacTeHHi. Pa3HoOOpasye CTpyKTyphlI.

[lepBuuHOE 1 BTOPUYHOE YTOJIIEHUE TMaMeTpa CTeOIIsl, €ro 3HaYeHHe ISl pa3IMYHbIX PACTEHHH.

TuIB! EHTPaATBHOTO MIMHAPA, SBOJIIOLHS CTENH.

PazHooOpaszue CTpyKTypbl CTeOIIs IPEBECHBIX PacTeHHUH.

Kopenb, popmMupoBaHHe CTPYKTYpbl KOPHS, IEPBUYHOE CTPOSHHE.

®opmupoBaHUEe BTOPHYHOM CTPYKTYpBI KOpHS. OCOOEHHOCTH BTOPHYHOTO CTPOCHHSL.

AHATOMHYECKOE CTPOCHHE KOPHEIUIOA0B. 3HAYCHNE KOPHETIOO0B I PAaCTCHUH, HCIIOJIb30BAHUE UX YEJIOBEKOM.

JIucr, ero 3nagenne. CTpyKTypa TUITHYHOTO 3€JI€HOTO JHcTa. PasHOOOpaszne CTpyKTyphI.

BnustHue cpesbl Ha aHATOMUYECKOE CTPOSHHE JINCTHEB. JINCT XBOMHBIX. 3aKOH 3aI€HCKOTO.

AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH CyXUX MeCT 0OuTaHus (KCepodHUTOB).

AHaToMHUYeCKHe 0COOEHHOCTH pacTeHUH-THAPO(UTOB.

Hcropust pazBuTus 60TaHUKH. BKiIag pycCKUX M COBETCKHMX YUCHBIX B Pa3BUTHE OOTAHHKH.

Borannka kak Hayka 0 BCECTOPOHHEM H3YUYCHHUHU PAacTeHUH. 3HAYCHNE, pa3Aeiibl, METOIbI PaOOTHI.

Ilepeyenb TeM K Ik3aMeHy o Mopdo10ruu pacTenuii (2 cemecTp):

1.

2.

o u

OBOJIOIIMOHHOE  pa3BuTue (opmbl  Tenma pacteHuidl. (OCHOBHOE HampaBleHHE OBOJIONHMH. BO3HUKHOBEHHE
JUCTOCTEOETTFHON CTPYKTYPHI.

Cems. CTpoeHHME CEMEHH [BYIOJNBHBIX M OJHONONBHBIX pacTeHWH. YacTH CeMeHHM, MX CTpPOCHHE W (YHKIHH.
Mopddonoruyeckue THITBI ceMsH. [IpuMepsl. DBomonus CeMeHn.

IMpopacranue cemeHH. YCIIOBHUS, HEOOXOIUMBIE Ul MPOpacTaHHs. THIBI CEMSH 10 CKOPOCTH MpOpacTaHusi
COXpaHeHHs BCXokecTd. llociieoBaTenbHOCTh IpopacTaHusi ceMeHH. Tumbl npopactanus. [Ipumepsl. CrpoeHue
MIPOPOCTKOB.

Kopens, ero ¢ynxmuu. KopreBas cuctema. THIBI KOPHEBBIX CHCTEM II0 IIPOHCXOXKACHHIO, HX JKOJOTHS.
OyHknroHaNbHas nuddepeHanys KopHelH B Tpeneiax KOpHEeBOW cUCTeMbl. Mop(hoslorhdecKkue THIBI KOPHEBBIX
cucteM. BimsHIe S5KOOTHYECKUX yCIOBHI HAa (POPMHPOBAHNE KOPHEBBIX CHCTEM.

[IpomomKUTETHHOCTD XU3HH KOpHEH 1 nX o0HOBieHUe. [IpunaTodnsie KOpHH, X 3HAYEHUE HPa3HOOOpasHe.
Meramopho3b! KOpHEH U UX crieruanu3alys. TUumbl CMMOHO030B KOpHEH.

[ToGer, yacTn mobera, xapakrep pocta mobdera. Tumbl Mo6eTOB 10 0coOeHHOCTAM pocTa. Kinaccudukamus mooeros u
pacTeHwii 0 MPOIOIKUTENEHOCTH KU3HH, TUIOTOHOMIEHUIO, 0COOCHHOCTSIM BETETaIlHH.



8.  Tlouka: onpenenenue u 3HayeHue. CTpoeHHE MOYEK U MOPQOIOrHuecKoe pazHooOpasue, creneHb chOPMHUPOBAHHOCTH.
Krnaccudukanms nodek Ha mnobere No 3HAUCHMIO, PA3BEPTHIBAHMIO W PACMONOXKEHHMIO. Pa3BepThiBaHME NOYEK U
¢dopmupoBanue nodera. Putm pasputus nodera. ['ognunble U 3J1eMeHTapHBIE TIOOETH.

9. ®opmupoBanue cucreM mnoberoB. Hapacranme, BerBiaenue. Tunbl Hapactanus noberoB. Mx ocobGeHHocTH
XO3SHCTBEHHOE 3HAYCHUE CUMIIONAJIBHOIO HapacTaHus. BerBnenue noderos. BiusHue xapakrepa BeTBiIEHHs, GopMbl
pocTa HoOeroB Ha BHEITHHUI OOJIMK PacTeHUSI.

10. Jlmcr. Yactm nwmcrta, wux 3HaueHHe. CoOTBeTCTBHE (QYHKIMHM U MOP(HOJOrMYECKUX OCOOCHHOCTEH JIHCTa.
Mopdonorudeckoe pasHooOpa3ue JIHCTOBOM IUIaCTUHKH. POpPMHUpOBaHHE JHCTHEB Ha IOOETe M HMX OCOOCHHOCTH.

Ilerepodmnus u aHM30QHITHSA.
11. JluctopacmonoxeHue. 3aKOHOMEPHOCTH JINCTOPACIIOI0KEHHS.
12. MsHoronerHue no0eru TpaBSHUCTBIX pacTeHui. Kaynekc u kopHeBuIle, NX 3Ha4eHUEe, OTINYUTEIbHBIE 0COOEHHOCTH,

THIIBI.

13. OpnonerHue MeTaMop(hH3UPOBaHHBIE T00ETH, 00eCIIeYNBAIOIIME BETETATUBHOE PA3MHOKEHNE U BO3OOHOBIICHHE, UX
Tunebl. JIykoBuipl. MeTaMmopdo3bl HaJ3eMHBIX OOETOB M MX YacTeH.

14. Dkosoruyeckue rpymrsl pacTeHUi, UX MOp(HOJIOrHIecKre 0COOCHHOCTH.

15. TlousTre o )xU3HEHHOH (opme. DKonoro-Mopdosornyeckas KiaccupuKanys KU3HeHHBIX GopM. J[peBecHbIe 1
TIOJTyApEBECHBIE PACTEHHs, HX pa3HOOOpasue.

16. Knaccudukanwms x/¢ nmo Paynkuepy. )KusHeHHble GOpPMBI TPABSIHHUCTBIX PACTEHHH.

17. Bo3spacTtHble W3MEHEHHS MOPQOIOTHIECKOH CTPYKTYpHL. II0oHATHE 0 GOJBIIIOM M MaJOM KU3HEHHOM LuKJe. Bo3pacTHbie
HEPHOJBI U COCTOSIHUS.

18. LIserok. Onpenenenue, npoucxoxaeHue. [Ipu3Haky MPUMUTHBHOCTH.

19. Mopdonorugeckoe pazHooOpa3ue NBETKOB. [10 CTPOCHUIO OKOJIOIBETHUKOB, PACIIOJIOKEHHUIO YaCTCHI[BETKA.
20. Tunerneii. XapakTepuctuka. [IporcxoxaecHue. DBOIOIHS.

21. Twurmsl rUHENEs, TUITHI IIAICHTALIMN, TOJ0KEHUE 3aBs3H B IIBETKE.
22. CrpoeHue U THUIBI CeMs3a4aTKOB.

23. Meracnoporenes. @opMUpOBaHKE 3apOABILICBOTO MelKa. [[BOWHOE OIIOJOTBOPEHHE.

24,

dopMupOoBaHHE CEMEHU. ATTOMHUKCHUC.

25.  Awunporeii. [IporcxoxIeHHE U 3BOIONHUS THIYUHKH.
26. AHATOMHYECKOE CTPOCHHUE MBUILHHKA.

27. CrpocHHE TBUTHHKH, SBOJIFOLNS MBUIBLEBBIX 3EPEH.
28. CmnocoObl onbuteHHs. [Iprcnoco6eHuns K pa3InyHbIM CII0CO0aM ONBUICHHSI.
29. Comgetus. OmnpeneneHne, 3Ha4eHUE, KIIacCH(UKAIU.
30. Pa3Ho0Opa3ue paneMo3HBIX U IUMO3HBIX COLBETHI.
31. DBomrOIHAS COLIBETHIA.

32. Ilnoxer. Ux: ompeneneHue, XapaKTepUCTHKA, pa3BUTHE. B3anMoBIHsIHIE (OPMHUPYIOMINXCS CEMSH H OKOJIOTIIOAHHKA.
33. Kiaccugukarys miofoB M0 CTPYKType OKOJIOIUIOTHUKA. BCKphIBaHHE TUIOIOB.

34. Tenernueckas kinaccudukarys mwiog0B. CriocoObl pacipoCTpaHEHHUS MII0/I0B U CEMSIH B IPUPOJIE.
OLIEHOYHBIE MATEPHUAJIBI JIJIS1 TPOBEJAEHUS TPOMEXYTOUYHOMW ATTECTAIIMA (ITPUMEPHI)
ILnanupyemblit
. TunoBble KOHTPOJIbHBIE 3aAaHUS U KpuTepnn oneHnBaHus 1 MIKaJIa
o0pa3oBaTe/ibHbIH .
cnocod nMpoBeieHHsI TPOMEKYTOTHOM OLICHMBAHUS
pe3yJabTaT
aTTecTallNu
OIIK 1.1: 3aoanue 1 (10 6annos) Ouyenugaemcs. YpOBEeHb 0a30BBIX 3HAHHHA IO
[IpumensieT 3Hanne 00TaHMKe; CHOCOOHOCThH BBIABIIATH B3aUMOCBSI3b
TEOPETUIECKUX KamoOwuii: nmuronornyeckue 0coOOCHHOCTH, XapakTep CTPYKTYPHOH W (DYHKIMOHATBHOW OpraHH3alliu
OCHOB JIeSITEILHOCTH, 3HAYCHHE. 0OBEKTOB; CIOCOOHOCTH OOBSICHATH CMBICII,
MHUKpPOOHOJIOTHH, MPUIMHBI X 3aKOHOMEPHOCTH ITPOIECCOB.
BUPYCOJIOTHH,

OOTAaHHMKH K
300JI0THH IS
W3yYCHISI XKU3HU U
CBOMCTB JKHBBIX
00BEKTOB, HX
WICHTU(DHUKAIINN 1
KYJIETUBUPOBAHUS
OIIK 1.3:
IIpumensieT meTo bl
HaOJIroeHNS,
UACHTH(DHUKAITIH,
KITaCCU(PUKAITIH,
BOCIIPOU3BOICTBA U
KYJIbTUBUPOBAHUS
JKHABBIX OOBEKTOB B
MPUPOIHBIX H
71a00PaTOPHBIX
YCIIOBHSX

10 6annoe — naHbBl TOJIHBIE HCUYEPITBIBAIOIINE
OTBETHI HA BCE BOIPOCHI.
8-9 6annoe — naHBl HENOCTATOYHO IIOJIHBIC
OTBETHl Ha BCE BONPOCHl MM JOIYIICHBI
HE3HAYMTENbHbIE OIINOKH.
5-7 6annoe — naHbl OTBETHI HE HAa BCE BOIPOCHI
VTN JTOTYIIEHBI OIINOKY.
3-4 6anna — naHBl OTBETHl TOJBKO HAa 4YacTh
BOIIPOCOB, JIOMYIIEHBI CEPhE3HBIE OLTHOKH.
1-2 éanna — naupl pparMeHTapHBIC OTBETHI.
0 6annoe — nanHbl (GparmeHTapHbIC OTBETHI U
JOIIYIIECHBI CephEe3HBIE OLINOKH.

3aoanue 2 (15 d6annos)

Kopess, (dopmupoBanue
MIEPBUYHOE CTPOCHHUE.

CTPYKTYPBI

KOpHSI,

Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHHWU I1O
0OTaHHKE; CIIOCOOHOCTh PACIIO3HABATH OOBEKTHI
M0 OCOOCHHOCTSM WX CTPOCHUS, BBISBISATH
OTJIMYUTEIbHBIC MPU3HAKKA M aHAJIH3HPOBATH HA




OIIK 8.1:
BrimonasieT coop,
00paboTKy 1
CHCTEeMaTH3aIHIO
II0JIEBOM U
nmabopaTopHOi
HHPOPMALIIN IS
OCYIIICCTBIICHUS
npo¢eCCUOHATBHOM
JIESITETIbHOCTH,
aHAITU3UPYET
MOJYYCHHBIC
PE3yIbTATHI

OIIK 8.2:
PaGoraer c
OCHOBHBIMH
TUITAMH
COBPEMEHHOTO
IKCIEAUIHOHHOTO
1 1a0OpaTOPHOTO
obopynoBaHus 1Jis
OCYIIICCTBIICHUS
npodeccroHanbHO
W IesTeIbHOCTH

OCHOBE UMEIOIINXCS 3HAHUI.

15 6annoeé — naHbl TIONHBIE HWCYEPIBHIBAIOIINE
OTBETHI Ha BCE BOIIPOCHI.
12-14 6annoeé — naHbl HELOCTATOYHO IIOIHBIC
OTBETHl Ha BCE BONPOCHI WM JIOIYIICHEI
HE3HAYHUTENbHBIC OLTHOKH.
8-11 6annoe — nanvl OTBETH HE HA BCE BOIPOCHI
WJTN TOTYIIEHBI OIINOKY.
4-7 fannoeé — naHbl OTBETHl TOJBKO Ha YacTh
BOIIPOCOB, JIOIYIIEHBI CEPhE3HBIE OITHOKH.
1-3 fanna — nanvl pparMeHTapHbIC OTBETHL.
0 6annoe — nanel GparMeHTapHBIE OTBETHI U
JOIYIICHBI CephEe3HBIC OLINOKH.

3aoanue 3 (15 6annos)

IIpoananuzupyiite
MHUKpoIpenapaT. YKaxuTe OTAe] U KI1acC pacTeHUsI.

ApryMeHTHpyITe CBOH OTBET. YKAKUTE OpraH, cpes

KoTOporo npezcrasieH. OTBET 000CHY#TEe

MpeACTaBICHHBIN

Ouenugaemcsa: CIOCOOHOCTb  PAacIIO3HABAThH
OOBEKTBl 10 OCOOCHHOCTSIM X CTPOCHUS,
BBISIBIISITH OTJINYHUTEIbHBIC TPU3HAKH,
AQHAIM3HPOBATh W YCTAHABIUBATH B3aHMOCBSI3H
Ha OCHOBE HMCIOIIMXCA 3HAHWH, yMCHHUE
paboTats ¢ 1abopaTopHEIM 000PYIOBAHUEM.

15 6annoe — naHbl TIOJNHBIE HCUEPIIBIBAIOLINE
OTBETHI Ha BCE BOIIPOCHI.

12-14 6annoé — naHbpl HENOCTATOYHO MOJHBIC
OTBETbl Ha BCE BOMNPOCHl MM JOMYIIEHBI
HE3HAYMTENIbHbIE OLINOKH.

8-11 6annoe — naHvl OTBETHl HE HA BCE BOIPOCHI
WITH JTOMYIICHB! OLINOKH.

4-7 6annoe — naHbl OTBETHl TOJNBKO HA YacTh
BOIIPOCOB, JIOITYLIEHBI CEPhEe3HBIC OLINOKH.

1-3 6anna — naubl pparMeHTapHBIE OTBETHL.

0 6annose — naHel (parMEHTApHBIE OTBETHI H

JIOTTYIIEHBI CEphE3HbIE OMMOKH.




MIPUJIOKEHUE 2

METOJUYECKHUE MATEPHUAJIbI JUISA OBYYAIOINUXCSA 11O OCBOEHUIO JUCIHUIIJINHBI

Meroandeckre MaTepHalIbl Ul TIOATOTOBKY U BBIIOJIHEHHS JIAGOPaTOPHBIX padoT
Meroandeckne MaTepHalbl JUIsl MOJATOTOBKH M BBIIOJIHEHHS CaMOCTOSATENBHOM paboThI
Meroandeckne MaTepHalbl JUIsl MOATOTOBKH K S9K3aMEeHaM

TpeboBaHMs K PEHTHHT-KOHTPOIIO (IJIs SK3aMEHa)

Eall A

1. Mertoauyeckue MaTepuaJibl 10 MOATOTOBKE U BbINOJHEHHIO JIA00PATOPHBIX padoT

Otyer 0 BBHINOJIHEHHOM JIabopaTopHOil paboTe 1Mo aHATOMHU U MOP(OJIOTUH PAaCTEHUH: OOPMIICHHBIH PHUCYHOK MOCIIE
MHKPOCKOIINYECKOTO M3YyYeHHs NPEJIOKEHHBIX MpenapaToB WM H3ydaeMol Mop¢oornueckoil cTpykTypsl. C 3TOH Henbio
UCIIONIb3yeTCsl aab0OM Ul PUCOBaHUS, TJE 3alKChIBACTCS Ha3BaHHE TEMBbl, PYCCKHE M JIATUHCKHE Ha3BaHHS OOBEKTOB.
PucyHox BBINONHSAETCS MPOCTBHIM KapaHAAIIOM CpelHEeH MATKOCTH, AOIYCKaeTCs MCIONb30BaHUE LBETHBIX KapaHamel mis
Oosiee 4ETKOTO BBIZICTICHUS KIETOK pasHbIX TKaHeH. PUCYyHOK moipkeH ObITh 4E€TKMM, Oe3 ciydailHbIX HOApPOOHOCTEH,
JIOCTaTOYHO KPYIHBIM, YTOOBI Ha HEM MOXHO OBUIO M300pa3uTh BCe HEOOXoaMMbIe Aetanu. [Iponopuuu obiero pamepa u
JeTayeil OKHBI OBITh BBIAEPKaHbL. KaxIplii pUCYHOK HODKEH UMETh 0003HAUCHHMS, OHHM IIOMEIIAIOTCS CIIpaBa OT PHCYHKa,
TI0/T PUCYHKOM - nonuch. HeoOxoanmple BEIBOABI, ONPEAETICHUS, 3aIIChIBAIOTCS HAa 00OPOTHOM CTOpPOHE alb0OMHOTO JINCTA.
[Nocne oopMIeHUSI pUCYHKOB K COOTBETCTBYIOIIECH TeMe atb0OM caeTcst Ha MOIHICH MIPENOoAaBaTero.

JIABOPATOPHASI PABOTA Ne 1
Oco0eHHOCTH PACTUTEIbHOI KJIETKH

Knemxka. Obwuit nnan cmpoenus. Llumonnazma u ee ceoiicmea
Lleny pabomei: BeIACHHTH 00I1Iee CTPOSHHUE PACTUTEIBHON KIICTKH. J[0Ka3aTh n30MpaTenbHyI0 IPOHUI[AEMOCTh OTPAHUYHBIX
MeMOpaH.
Mamepuanel u ob6vexmui: yk pemdatslid (Allium cepa L.), sxenarensHo cunumit; 8% pactBop NaCl.
Xoo pabompi:

1. mpuroTOBUTH NpEIMETHBIE U TIOKPOBHBIE CTEKIA.

2. HaHEeCTH Ha NMPEIMETHOE CTEKJIO KPYIHYIO KallIio BOJIBI.

3. M3 MSCHCTOM YellyH Jiyka BbIpe3aTh HeOombmioi kycouek (0,5 — 1 cm2). C BHyTpeHHeH (BOTHYTOM) CTOPOHBI CHSITH
KOJKHILy, TTIOAIENNB €€ WUrinoil win nuHieroM. [1oJ0XuTh €€ B Karumo BOAbI O BO3MOXHOCTH HE CMUHAS, HAKPHITh
MOKPOBHBIM CTEKIIOM.

4. paccMOTpeTh IIPU MaJIOM yBEIWYEHUN Hauboiee yaagyHoe MecTo Ha mpenapare. OOpaTuTh BHUMaHUe Ha GOpMy
KJIETOK, HAalTH AP0, IOCTapaThCs ONPENSIUTh IPAHUILY BaKyOIIH.

5. mepeBecTH MHKPOCKOI Ha cuiibHOe yBenuueHue (20X, 40X). moctapaTbcs HAMTH OPHI B 000710YKe, TPAHHUIIBI
MEKAY 000JI0UKaMH COCEJHUX KIIETOK.

6. 3apucoBatb 2-3 xieTkn. OTMETUTH 000JI0UKY, BAKyOJIb C KJIETOYHBIM COKOM, IIa3MaJIeMMYy, TOHOILIACT, S/IPO.

7. BepHYTb MHKPOCKOII Ha ciaboe yBennueHue. He cHUMas mpemapara, MOJIOKHUTh MOJIOCKY (DHUIbTPOBANbHOM Oymaru
PSIOM C TIOKPOBHBIM CTEKJIOM ClieBa TaK, YTOOBI BOJA OTTATMBAJAcCh M3-TIOJ CTEKJIa — MOJOcKa Oymaru Oyzaer
MOCTETIEHHO HaMOKaTh. C IMIPOTHBOIOJIOKHOM CTOPOHBI OT IIOKPOBHOTO CTEKJIa HAHECTH HECKOJIBKO Kallellb pacTBopa
NaCl. On Oyaet BTATUBATHCS MO/ MOKPOBHOE CTEKJIO U 3aMEIIaTh BOIY.

8. cienuTh 3a M3MEHEHHEM IPOTOILIACTA B KieTKax. [locTeneHHo muromia3Ma Oyaer oTcTaBaTh OoT 00osouku. Haitn
pa3HBIe COCTOSHHS TUTa3MOJIM3NPOBAHHBIX KJIETOK, Pa3HbIE BUBI TIA3MOJIH3A.

9. 3aMeHUTh NOJNOCKY (GHUIBTPOBAILHOM Oymaru um rurazmoiauTHk (8% pactBop NaCl) Ha Body, BEpHYTb KIETKH B
MEepBOHAYAIIbHOE COCTOSHHE — MIPOCIIEAUTD ACTUIa3MOIIN3.

10. 3apucoBath KJIETKH B COCTOSIHUM TIIA3MOJIN3A.

11.3ammcate ¥ 3aIIOMHHUTH ONPEACICHUS: IUIa3MONIN3 — SIBIIEHHE OTCTaBaHUS MPOTOIUIACTa OT OOOJOYKH KIETKH NPH
MOTEepPE BAKyOJSIMU BOJBI, ACIUIA3MOJIM3 — BO3BPAIIECHHE MIa3MOJIM3UPOBAHHOIO MPOTOIIACTA B MEPBOHAYAIBHOE
COCTOSIHHE TIPH MOCTYIIJICHUHN B KJIETKY BOJBI, TYProp — HaPSHKEHHOE COCTOSHUE KIIETOK.

IThacmuow

Lenv pabompi: U3y4nuTh CTPOCHHUE Pa3HBIX THIIOB IUIACTH]] M MX TOJIOXKEHHE B OpPraHax.

Mamepuaner u obwvexmur: Dnopes kananckas (Elodea canadensis), tpaneckanuus (Tradescantia sp.), ps6uHa ropbkas
(Sorbus aucuparia L.), maumsimn maiickuii (Convallaria majalis L.), mumosuuk (Rosa sp.), momumop (Lycopersicum
esculentum L.).

Xoo pabompi:

I

1. TIpuroToBUTH Mpemapar JKUCTa 310cH. PaccMOTpeTh IpH MaloM yBEeJIMYCHUH Hanboee y1auHoe MECTO Ha

npenapare. [locTaBUTh B LEHTP MPO3CHXUMHBIE KICTKH, OJIMKE K MECTy OTpbIBa. [lepeBectn Ha H6ouibiioe
yBenuuenue ( x 20, x40).

2. Haiitit XJIOPOILIACTBI, OTMETHTh OCOOCHHOCTH UX JIOKAIH3ALMHU B KIIETKE, yOSIUTHCS B HATUYUH UX

nprkeHnsi. OMpeIeIuTh THIT IBIKCHUS (CTpyituaToe, KpyroBoe).

3. 3apucoatb 2-3 kietkd. CTpesKaMu I0Ka3aTh ABHIKCHHE XJIOPOIIacToB. Cresath He0OX0MMbIe




0003HaYEeHU.

1. IIpuroToBUTH Mpemapart MAKOTH IUIOIO0B, MOIEIHUB UITI0H KyCOYeK MSIKOTH U PacTepeB €ro B KaIule BOJBL.

2. PaccMmoTpeTh pu MaJIOM YBEIWYCHHUH HanOoJee yaadHoe MECTO Ha Tpernapare, epeBecTr Ha O0JbImoe
yBenmaenue (x20). OOpaTuTs BHUMaHHE Ha (OPMY KIETOK, XpOIIIACTBI, OTMETHUTH HX THII.
3. 3apmcoBaTh 1o 2-3 KIETKH pa3HBIX mI00B. Crenats HeoOXoauMble 0003HAUCHHIS.
1.

=

[IpuroToBUTH Npenapat , CHAB KOXKHUILY C HUXKHEH CTOPOHBI JIUCTA TPAIECKAHIIUK U TIOMECTHUB €€ B Karllt0 BOJBI.

2. Paccmotpets npu 00JBIIOM YBETHUCHHH JICHKOIIACTHI B STICPHOM KapMAIIIKe — OHH BBITJISIAT KaK MEIIKUE
OeclBETHbIE HIAPUKU.

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

Bonpock! [uis KOHTPOS:

OOBSICHUTH 3HaYECHUS] TEPMUHOB — TUJIAKOWJI, TPaHa, CTPOMa, NEPUILIACTHIHOE ITPOCTPAHCTBO.
CpaBHUTH BHYTPEHHIOIO CTPYKTYPY Pa3HBIX THIIOB IUIACTHUI.

Yem 0OBSCHUTH ABMKEHHS XJIOPOIIacToB? UeM 0OBSICHUTE TUIIBI 3TOTO JBIKCHUS?

HasBatp Tunsl xpomoruiactoB. Yem omnpenensiercs ux gpopma?

B xakoMm HampaBJIeHUU BO3MOXKHO B3aUMOIIpEBpallleHUe MIacTua?

B xakux opraHax M TKaHsX cJelyeT UCKaTh Pa3HbIe TUIIBI IIACTUL?

ouhwnPE

3anacHvie numamenvHble geuiecmea u meepovie 6KAI0UeHUsA

Lenv pabomoi: I3yunTh pa3HOOOpa3ye 3pracTUUECKUX BEIIECTB B TBEPJOM BUE M KPUCTAJUTMUECKUX BKIIFOUCHHH.

O6vexmul u mamepuanwt: Kaprodess (Solanum tuberosum L.), 6anan (Musa sp.), ropox mocesroii (Pisum sativum L.),
oBec moceBHoit (Avena Sativa L.), myk peraatsiii (Allium cepa L.), kynena nymmumctas (Polygonatum odoratum),
6eronus (Begonia sp.).

Xoo pabomei:

1. MsroroBuTh mpemapaT KpaxMalbHBIX 3epeH KapTodeis, oBca, ropoxa, Oanana. [lynsi 3TOro mockoOnuTh OpHUTBOM
KycoueK KiIyOHsl KapTodes, ceMsaoieil Topoxa; MOoNydYeHHYI0 KpaXMallbHYyI0 MyTh Ha JIE3BUU OpUTBBI OOMakKHYTh B
KaIlllo BOJBI Ha INPEJMETHOM CTEKJe; ¢ 0aHaHa c/eNaTh Y4acTOK TOHKOTO IIONEPEYHOro Ccpe3a; NMpeiBapUTEIbHO
Pa3sMOYCHHYIO B BOJIC 3¢PHOBKY OBCA UTOJIKOIl OMMyCTUTH B KAIUTIO BOJIBI, ONTYyYUTh MyTh, 36PHOBKY yOpaTh.

2. Paccmotpets npu crtbHOM yBenmmaeHUH (20X, 40X ) KpaxmabHEIC 3epHA Pa3HBIX pacTeHUH. OmpenenuTh
THII KpaxMallbHbIX 3epeH Mo (popMe, MOJ0KEHHIO0 00pa30BaTEIbHOIO LIEHTPA U CTETIEHUCIIOKHOCTH.

3. 3apucoBaTh HECKOJIBKO KpaxMallbHbIX 3epeH Kaxaoro pacrtenus. Ciaenars He0OX0MMbIe 0003HAYCHUS U TTOIITHCATh
TIOJ] PUCYHKOM.

4. Jlna oOHapy>keHHs ajlepOHOBBIX 3€peH MOJIEHCTBOBATh HA Mpemapar ¢ FTOPOXOM PacTBOPOM Hoaa B WOIUCTOM KalluH.
IIpu 3TOM KpaxMmasibHBIE 3€pHa OKpacsTCi B TEMHO-CHHHII I[BET, a aJleipOHOBBIC 3epHA OYAyT 30JI0THCTO-)KEITHIMH.
OHM 0ueHb MeJKHE, B OOJIBIIIOM YHCIIE CPeil KPaXMaJIbHBIX 3€PEH, IPOCTHIE 110 THITY.

5. 3apucoBats KpaxMaJbHbIE U aleiipoHOBHIE 3epHa. CrenaTh He0OXOAUMbIE 0003HAYCHHUS.

6. M3yuuTh BUABI TBEPIBIX BKIIFOUCHHUHN. J{JIs 4ero B3ATh KyCOUYECK CyXOU YEIIyH JyKa, MPEeIBAPUTEILHO BhIICPKAaHHON
B [IMLEPHUHE CO CIUPTOM. PacCMOTpeTh pU MajloM yBEIMUEHUU MUKpocKona. HaiiTu oAMHOYHbIE KpUCTAIIIbI
okcanara kKanpnus. OOpaTUTh BHUMaHKE Ha UX Pa3Mephl OTHOCUTEIHHO KISTKH U pa3HooOpasue mo Ghopme.

7. 3apucoBaTh HECKOJIBKO KJIeTOK. CaenaTh He00X0uMbIe 0003HAYCHUS.

8. MBroToBUTH TOHKWH MPOJIOIBHEIN cpe3 KycouKa KOPHEBHIIA KYIIeHEL. PaccMOTpeTh Ipu ¢1aboM YBETHICHHH.

Haiitu BITIOYEHUS, ceaTh BRIBOJBI 00 UX THUIIAX.

9. 3apucosats BrimroueHHA. CaenaTh HEOOX0AUMBIE 0003HAYCHUS.

10. I3roToBHUTh TOHKHE NONEPEUHbIH U TPOIOJIbHBIN Cpe3bl uepelka Jucta 6eronnn. PaccMotpeTs npu 60b1IIOM
(20x,40x) yBenuueHuH TUIIBI BKIIoUueHHH. HaliTi pa3Hble THIIBI IO opMme.

11. 3apucoBath. CaenaTh HE0OX0OAUMBIE 0003HAYCHUS.

Bormpock! 11 KOHTPOJIs:

1. B uem pa3HHIa MEXly HEPBHYHBIM U BTOPHYHBIM KpaxMaiom?

2. T'ne HakarumBaeTcs IEpPBUYHBIN Kpaxmain?

3. Kak ¢opmupyercs kpaxmMaibHOE 3¢pHO?

4. Kak knaccuuuupyroTcs KpaxMaibHble 3epHa?

5. B uem ornmume OeNIKOB 3aMacHBIX OT OEJIKOB KOHCTHTYIIHOHHBIX ?

6. Kak oOpasyroTcs aneiipoHOBbIE 3epHa?

7. B d4em oTnmMuMe NPOCTHIX aJeHPOHOBBIX 3€PEH OT CIIOXKHBIX?

8. B KakuxX 4acTsIX KJIETKHU JIOKAJIU3yeTCs 3alacHOM 0emok?

9. B kakux opraHax HakaIUTMBaeTCs 3alacHoil 6esok?

10. Yto nmpoucxoauT ¢ aneldpoOHOBBIMH 3€pHAMU ITPH 000TAIECHUN KJICTKH BOJOM?

11. SIBnsieTcs n cTpyKTypa aneipoHOBBIX 3epEeH BHIOBBIM IIPU3HAKOM?

12. B uem 3akiroyaeTcst IPEMMYIIECTBO )KUPHOTO Macila Kak 3allacHOTo MPOAYyKTa Iepes KpaxmaiaoM u Oeskom?
13. KakoB Onosiorndeckuii cMbici 00pa30BaHust KPUCTAIUIOB IABEIEBOKUCIIONO KajbLus B KJIETKE?

14. Yro takoe paduapt? Apy3er? Kakue emie THITBI KPUCTAIUIOB ObIBaOT?

15. TlpuBenuTe nmpuMepsl pacTEHUH, UMEIOIINX ONPEAEIEHHbIH THIT KPUCTAIIIOB.

16. Kakas (popma KpHUCTaJUIOB IIaBEICBOKUCIIOrO KaJbLMs CBOMCTBEHHA ABYIOIBHBIM PACTCHUSM M KaKasi —OJHOIOJILHBIM?




JJABOPATOPHAS PABOTA Ne 2
Txanu pacrennii. O0pa3oBaTe/ibHble TKAHHU. IIOKPOBHbIE TKAHH

Oépazosamenvhvie mxanu. Cmpoenue KOHyco8 HAPACMAHUSA
Llenv pabomor: O3HAKOMUTECS ¢ OOIIMMM NPHU3HAKAMHM MEPUCTEM Ha NpHMepe KOHYyca HapacTaHUs JJIOJICH.
Ob6vexmul u mamepuanwl: Dnojes kanaackas (Elodea
canadensis) Xoo pa6omeo::
1. C nomolibro npenapoBaIbHBIX HIJ MOCIEIO0BATENBHO CHATD JINCThS C KOHYCa HapaCTaHUs BEPXYIIEYHOTO OOETadII0IeH.
2. PaccmoTpeTh BpeMeHHBIH Ipernapar o MUKpocKoroM. byieT BuiHa riajikas yacTh KOHyca HapacTaHusl,
BO3HHKAIOIIME 1 IIOCTETICHHO pa3pacTaloluecsi OyropkH — 3a4aTKH JIUCTHEB.
3. Paccmotpers TOTOBEIN IpenapaT KoHyca HapacTaHusg modera snogen. OOpaTuTs BHIMaHHE Ha (OpMyY KIETOK, pa3Mephl
siep IIaIKOM 4acTu KOHyca.
4. 3apucoBath. Ha pucyHke OTMETHTH HOJIO)KEHHE HHULHAIIBHBIX KIETOK, JINCTOBBIC OYTOPKH, MECTO HHTEPKAIIAPHBIX30H.

Bonpocs! 1 KOHTpOJA:

KaKOBbI XapaKTEpHbIC MPU3HAKN MEPUCTEMATHIECKOI TKaHN?

B U€M OTJIIMYHMS IIEPBUYHON ¥ BTOPHIHONW MEPHUCTEMBI?

0 KaKUM IpU3HAKaM KJIACCHU(PHUITUPYIOT MEPHUCTEMBI?

YTO XapaKTEPHO A MHUIHNATIBHBIX KIETOK?

4TO Takoe rucroren? Kakne ructoreHs! MOKHO BBIACINTH B KOHYCaX HapacTaHUs modera U KOpHs?

A

Ilepsuunas nokposHaa mxkans Inudepma
Lenv pabomut: I3yauts 0cOOEHHOCTH TIEPBUYHON MOKPOBHOH TKAaHU.
Ob6vexmbl u Mamepuaivl: JACTHS TeIaproHuy 30HansHOM (Pelargonium zonale Ait.) u kykypy3st (Zea mays L.)
Xoo pabomei:
1. NpUroTOBWTH Mpenapat SNUAEPMbI C HIXKHEI U BEpXHEW CTOPOHBI JICTa FepaHu.
2. paccMOTpeTh MPH MaJOM YBEINUSHUH MPOCTHIC U KEIE3UCThIE BOJIOCKH, BBISICHUTh UX OCOOCHHOCTH.
3. mpu OOJBLIOM yBEIMYEHUH PACCMOTPETh OCOOEHHOCTH OCHOBHBIX KJIETOK U YCThUIL. ONpeeauTh TUIl yCThHYHOTO
anmnapaTa. CpaBHUTb YHCIIO YCTHUI] U YOPMY OCHOBHBIX KJIETOK HM)KHEH M BEPXHEH CTOPOHBI JINCTA TePaHH.
MPUTOTOBUTH MpPENapar SMUIEPMBbI C HIXKHEH CTOPOHBI JINCTA KyKypY3bl.
5. BBIICHUTH OCOOEHHOCTH OCHOBHBIX KJIETOK 3MUAEPMBI IIPH OOJBIIOM YBEINUCHIH PACCMOTPETh YCTHUYHBIHN aIlapar,
ornpenenuTh ero Tum. OOpaTUTh BHUMAHUE Ha CTPOCHHE 3aMBIKAIOMINX KIETOK YCTHHII.
6. 3apucoBaTh AMUAEPMY METAPTOHNUH U KYKYPY3bl, ClleNIaTh HE0OX0ANMbIe 0003HAUCHHSI.

Ea

Bonpocs! juisg KOHTpOJIs:

[Toyemy ycThHIa COCPEAOTOUCHBI MPEUMYIIIECTBEHHO Ha HIXKHEH CTOpPOHE JiucTa?

Kakne ocoOGeHHOCTH XapaKTepHBI JUIsI OCHOBHBIX KJIETOK SITUACPMBI?

CtpoeHne yCTBUYHOTO amnmnapara u ero pazHoodpasue. OObICHUTh MEXaHU3M JIBUKESHHS 3aMBIKAIOIINUX KIETOK.
KakoBs! ¢pyHxumu kporomux tpuxoM? I1o kakum npu3HaKaM MOKHO TOBOPHUTH 00 MX pa3HooOpa3uu?
DyHKINY KETE3UCTHIX TPUXOM, X pa3HOOOpasue.

gprwbE

Bmopuunan nokposnas mkaus. Ilepuoepma

Lenv pabomoi: U3y4uth 0COOEHHOCTH OT/IEIBHBIX CIOEB MEPHIIEPMbI M UEUEBUUKH.

Obvexmpl u Mamepuaivl: BbIIEPXKAHHbBIC B TIIHIEPUHE CO CIMPTOM noberu Oy3unbl (Sambucus racemosa L.)

Xoo pabompi:

1. chenatb mormepevHbIi cpe3 modera Oy3uHBL

2. paccMOTpeTh MPH MaJOM YBEINUCHUH, HAWTH (eJUTOTEeH, IIOCYUTATh YUCIIO CIIOEB IPOOKH.

3. paccMOTpeTh YCUEBHUKY.

4. BBISICHUTH OCOOEHHOCTH MPHJIETAIONIMX K epHIepMe TKaHei epBUYHOI KOpPbI, 00paTUTh BHUMaHUE HA IIACTHHYATYIO
KOJUICHXMMY, KOPOBYIO IAPEHXUMY, CKIIEPEHXHMHbIE BOJIOKHA BO (HIIO3MHOI 30HE.

5. paccMOTpeTh rOTOBBIH MpernapaT MONepeyHoro cpe3a cTeds Oy3UHBI.

6. 3apucoBaTh MEpPHACPMY C YCUCBUIKON U MIPHUJICTAIONINE K HEW TKAaHH MEPBUYHOMN KOPBI cTeOisi. O003HAUNTE (heIIIOTeH,
(eneMy, BBIMOIHSIONINE KIIETKH, 3aMBIKAIOIINE CJIOH, IUIACTHHYATYIO KOJUIEHXUMY, KOPOBYIO TAPCHXUMY.

Bonpocs! i1 KOHTpOS:

[ToueMy y MHOTOJIETHHX pacTeHHUI SMHAEpPMa 3aMEHETCs TPOOKOi?

B 4em oTimume Mexly CTPOSHHEM KJIETOK MPOOKH U SIHIEPMbI?

[Touemy npoOKy Ha3bIBAIOT BTOPUYHOM ITOKPOBHON TKaHbIO?

Bnaronapst kakuM 0cOOEHHOCTSIM CTPOEHHMS IIPOOKA BBITIOIHSET 3AIIUTHYIO (QYHKIHIO?
YacTplo KaKoro KOMILIeKca sBIIseTCs MpooOKa?

Kak uepes nepuaepmy NporCcXOanUT ra3000MeH U TPaHCIHPALUs?

[To xakuM npU3HaKaM MOXKHO HalTH (euoepMy Cpely IapeHXUMHBIX KJIETOK KOpPbI cTe0s?
ITouemy Ha cMeHy nepuaepMe IPUXOAUT KOpKa?

M3 KaKyX TUCTOIOTUYECKUX IEMEHTOB COCTOUT KOpKa?

10 Kakne opranbsl pacTeHHl WM MX YaCTH MOKPBITHI IEPUAEPMOH, a KaKue KOPKOi?

CoNO~WNE




JIABOPATOPHAS PABOTA Ne 3
MexaHn4ecKue TKaAHH

Llenv pabomoi: BEIICHUTH UTOJIOTHYECKNE OCOOCHHOCTH PAa3HBIX THUIIOB MEXaHWYECKUX TKAHEH, HX PACIOJIOKEHHE B
OpraHax, CPaBHUTEJIbHYIO XapaKTEPUCTHUKY.

Ob6vexmul u mamepuanwt: crednu ToikBbI (Cucurbita pepo L.), apua (Linum ussitatissimum L.), nBETOHOC KyOBIIIKH KENTOM
(Nuphar luteum L.) cre6nu 6y3unst (Sambucus racemosa L.)

Xoo pabompi:

1. TpuroToBUTH MONEPEUHBIE CPE3bI CTEOISI THIKBBI M Oy3HHBL, 00paboTaTh peakTHBaMH ((IOPOTIIONMH U COJSTHAS
KHCJIOTa) — Ha OJIpeBeCHEHNe. MOKHO BOCIIOIB30BaThHCSI TOTOBBIM IIPETIapaToM (CTe0eIb THIKBEI).

2. PaccMmorpets u 3apucoBaTh nepudepruueckue TKaHW CTEOJIs, BKIIOYAIOIINE TIEPBUYHYI0 KOPY (KOJUIGHXMMA U KOpOBas
MapeHxuMa) 1 NepUIUKINIeCKyo Wi (1oaMHyto (y Oy3uHbl) ckiiepeHxumy. Caenats HeoOX0 MMble 0003HAYCHUSL.

3. BBIICHHUTH THII M XapaKTep PacIoOoXKeHHs! KOJUICHXMMbl. BHUMATEIbHO PacCMOTPETh XapakTep 000J0YeK U UX PEaKIHIo
Ha PeaKTHB.

4. PaccMoTpeTh TONEpEYHBI cpe3 creOusl JbHAa pa3HOro JuMaMeTpa Ha TOTOBOM Ipenapare. oOpaTUTh BHUMaHHE Ha
0COOCHHOCTH BOJIOKOH cTeOuiell, omnyaromuxcsi no auamerpy. Crenats BBIBOJ O HPOUCXOXKIECHHU BOJOKOH CTEOJIs
JbHA, CyIs 110 HX PACIIONOKESHUIO. 3apHCOBATb.

5. Cpernare TOIEpeYHBIA cpe3 IBETOHOCA KYyOBIMIKH, 00paboTaTh peakTHBaMH, OOpAaTHTh BHUMAaHHE Ha adpPCHXUMY H
CKJIEpEH/Ibl, BCTpEYaloIluecs B BHIE WANOOJIACTOB KaK OIMOPHBIC KIIETKH. BBIICHUTH THI cKiepen]. 3apHcoBaTh C
COOTBETCTBYIOIMMH 0003HAYCHHUSMH.

Bonpock! 1 KOHTPOIS:

1. Kak pa3nn4arorcs MeXaHHYECKIE TKAHH 0 PACIIONOKEHHIO B opraHax? KakoBrsl o0IIue Npu3HaKd MEXaHTIECKUX
TKaHen?

[To xakmM mprU3HAKaM KITaCCUPUIHUPYIOT KOJUICHXUMY ?

[MoueMy KOJUIEHXMMa HE MEHSIET OKpacKy 1o/ aeiictBueM dopormoruua u HCI?

[To xaxmM mpHU3HAKaM KIaCCUPHUIHUPYIOT CKICPCHXUMY?

Kak 00BsicHHUTE, YTO CpeANHHAS ITACTHHKA BMECTE C TIPBUIHON 000JIOUKOM B KIETKAaX CKICPEHXUMBI CTEOJIST THIKBEI
OKpaIlleHa 3HAYUTEITFHO HHTEHCHBHEE BTOPUIHO?

YeM oTim9aeTcs KCHIEMHAs U SKCTPAKCHISIpHAs CKIIepeHXuMa?

[Touemy nepBUYHBIC BOJIOKHA CKICPCHXUMBI 3HAUUTEIHHO JITMHHEE BTOPHIHBIX ?

KakoBbI 0COOCHHOCTH CTPYKTYPBI 000JI0UKH CKIepPeH T’

THIBI cKIIepens, NX BCTPEIaeMOCTh.

aorwbd
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JIABOPATOPHAA PABOTA Ne 4
IIpoBoasuue TkaHu. MUKpOcKONHYecKoe CTPOeHne cTedas

Llenv pabompl: U3y4UTh CTPOCHUE CTEOJIS TPABSIHUCTHIX IBYAOJIBHBIX H OJHOJOJIBHBIX U JPEBECHBIX PACTCHHI.

Obvexmbl  u  mamepuanvl:  QUKCHPOBaHHBIE CTeONIM WM  IOCTOSHHBIE  MHKponpemapatsl  JbHa  (Linum
usitntissimum),moaconueunuka (Helianthus annuus), moctosiHHBIE MHKpOMpENaparsl MOMEPEYHBIX CPE30B cTedei
nauapima (Convallaria majalis), kykypysst (Zea mays), mumnsl menkonuctao# (Tilia cordata); dumopornrouus, cossHas
KHUCJIOTA, XJIOP-LUHK-HOJ, pacTBOP ifoa B HOJUCTOM KalliH, TJIMLEPHH.

Xoo pabomuvi.

1. TIpurotoBUTH MONEPEYHBIE CPe3bl cTeOIsL, 00padoTaTh peakTHBaMu ((IOPOTIIOLNH, COJSIHAsE KUCIOTA, XJIOp-IMHK-HO,
pacTBOp Hojia B HOAMCTOM KaJIiH, TIIHIEPHH.). MOXHO BOCIIOJIB30BATHCSI TOTOBBIM MpenaparoM (cTeberns JbHa).

2. U3roToBuTH mpemapar MmomnepeyHoro cpe3a cTeOst TbHA B 03HAKOMUTHCS C HEIyYKOBBIM CTPOCHHEM, & TAKXKE CO
CTPOCHHEM JTyOSHBIX BOJIOKOH 3TOTO PACTECHHS.

3. O3HaKOMHTBCS C IEPEXOHBIM CTPOCHHEM CTeOIs TocoNHeYHUKA. OTIPEIeTUTh THIT MIPOBOSIINX TyYKOB.

4. PaccMOTpeTh Tpenapart MonepevyHoro cpe3a KOPHEBHUINA JTaH/IBIIA U 03HAKOMHUTHCS C TTyYKOBBIM CTPOCHHEM CTEOIsI
ATOTO PACTEHHMS, OMPEISITUTh THITHI ITPOBOIAIINX MyYKOB.

5. Paccmotpers mpenapar nonepeyHoro cpesa cTedisi KyKypy3bl 1 03HAKOMHTBCS ¢ IIyYKOBBIM CTPOSHHEM CTEOIIS 3TOTO
pacTeHus.

6. PaccMoTpeTh nmpenapar nornepeyHoro cpesa cTeOIst JIUIbl B 03HAKOMUTHCS C HEITyYKOBBIM CTPOSHHUEM CTEOJIsl 3TOro
pacTeHus, BEISICHUTE MPUPOY TOANYHBIX KOJIEII.

7. Cpenarh CXEMaTHYHBIC PUCYHKH BCEX M3yUYCHHBIX THIIOB CTPOCHHMS cTeONel 1 0003HAYNTh TKAHU U UX KOMILICKCHI.

JIABOPATOPHAS PABOTA Ne 5
Kopennb

Cmpoenue KopHs
Lenv pabomul: BEISICHUTH OCOOCHHOCTH IEPBUYHOM CTPYKTYPHI KOPHSI, BAPUAHTHI CTPOCHHUS, 0OCOOCHHOCTH 3aJI0KECHUS
KaMOWs B KOPHSX, M (QOpMUpPOBaHIE BTOPHYHON CTPYKTYPBI KOPHSI.
Obwvexmul u 060pydo6anue: KOPHU UPHUCA, KOPHU THIKBBI ((DUKCUPOBAHHBIM MaTepHai), TOTOBBIC IPENapaThl C HIEPBUYHBIM U
BTOPUYHBIM CTPOCHUEM KOPHS, MPemnapar "3ajJ0KeHue KaMOus B KOPHsIX'.
Xoo pabomei:
1. TIpuroTOBUTH MONIEPEUHBIN Cpe3 KOPHS UpHca, 00paboTaTh peaKTHBAMHU.

2. PaccMmorpers npenapar npu MajioM yBeJTHYCHUH.
3. OOpatuTh BHUMaHUE Ha YKCIIO ApXOB B KOPHE MPUCA KAaK OJHOJIOIBHOIO PACTEHMs], HA PACIOI0KEHHE COCYJI0B IPOTO- 1




METaKCHJIEMBbI, HAHTH (II03MYy.

PaccMoTpeTh LEHTpaIbHYIO 4acTh KOPHSI.

Haiitn mepunmkin u o6pa3oBanne G0KOBBIX KOPHEH.

BbisicHuTh 0011Me 0COOEHHOCTH NTEPBUYHON KOPHI U CJIOEB, €€ COCTABISIONINX: AK3016pPMbI, ME30AEPMBI U SHI0JICPMBI.

Haiitn npormyckHble KJIETKH, 0OpaTHB BHUMaHHE Ha UX PACIIOJI0KEHHE I10 OTHOLIEHHUIO K IPOBOJISIINM TKaHSM.

3apucoBaTh NONEPEYHbIH cpe3 KOopHs upuca. Caenats HeoO0X0IMMbIe 0003HAUCHUSI.

PaccmotpeTs 3anoxeHne kaMOusl B KOPHIX Ha TOTOBOM Ipernapare.

0. [TpuroTOBUTH MOTIEPEUHBIH Cpe3 KOPHS THIKBBI, 00pab0TaTh peaKTHBAMH.

1. PaccMoTpeTs nmpemnapar npu MaJloM YBEJIMUSHHH.

12. O6paTuTh BHIMaHHE HA YHCIIO aAPXOB B IEPBUYHOMN CTPYKTYPE IO PACTIONIOKEHHIO TPOTOKCHIEMBI U TIEPBUYHBIX
paavanbHBIX JIydeH.

13. PaccMoTpeTh KCHIIEMHYTO 30HY KOpHs. Haliti kamOuii, BEIICHUTH OTIMYMS BEPETCHOBUIHBIX U JTyUEBBIX HHUITHAIIHH.

14. BersicHATS 001IHe 0COOCHHOCTH BTOPUYIHOM KOPHI: TIPOBOSIIUE AIEMEHTHI (PIIOIMBL

15. O6paTuTh BHIMaHUE HA TAPCHXUMY BTOPHYHOH KOPHI, BOSHUKIIYIO U3 IIEPUIINKIIA.

16. PaccMoTpeTh MOKPOBHYIO TKAHb KOPHS.

17. 3apucoBaTh IOTIepeYHBIH cpe3 KOPHS € 3aI0KEHINEM KaMOHs 1 TIONIepeuHbIi cpe3 KOpHS THIKBBL. CrenaTs HeoOX0IUMbIe
0003HaUEeHHS.

RBoo~No O~

KoHTponbHEIEC BOIIPOCHL:

1. Tlo xakuM NpU3HAKAM MEPBHYHON CTPYKTYPhI MOKHO ONPEICIIUTh TIABHBIN 3TO MM MPUIATOUYHBIA KOPEHb IBYI0JHHOTO
WM OJHOAOJBHOIO pacTeHus?

Kakum mopdonoruyecknm nepectpoiikam mnoasepraercs sangoaepma? B ceszu ¢ yem?

[Mouemy TpeTHyHast CTPYKTYpa SHIOACPMBI CBOICTBEHHA MPEUMYIIECTBEHHO OJTHOJOIBHBIM PACTCHHSIM?
I'me u kak 3axiagpIBaeTCs KaMOHui B KOpHE?

Kakas pa3anna B paboTe pa3HBIX y4acTKOB KaMOus?

[Touemy y4n B KOpHE HA3BIBAIOTCS pagHaIbHBIMU?

UYrto HaXOAWUTCS B IEHTPE KOPHS THIKBHI?

KakoBa cynp0a mmepBHYHBIX TKaHEH KOPHS IPU BTOPUIHBIX TpeoOpa3oBaHMsIX ?

KaxoBbI Bo3pacTHBIC H3MEHEHUS KOPHS OTHOJOIBHBIX PacTCHUHN?

10 Kaxkoii 30He KOpHSI CBOMCTBEHHO BTOPHYHOE CTpOSHIE?

COoNOG~WN

Memamopgo3svl kopna. Kopnennoowt
Llenv pabomoi: BBIICHUTH 0COOCHHOCTH CTPOSHHMS 3aIIacaroliiuX KOpHeH Ha IpHUMepe KOPHEILIO OB,
O6vexmol u 060pyO06anue: KOPHETUIONB! PA3IMYHBIX PACTCHHUH, TOTOBBIE IIPETIAPATHI MTOTIEPEYHBIX CPE30B KOPHETLIOOB CEM.
30HTHYHBIX, CEM. KPECTOIIBETHBIX W CBEKJIBI.
Xoo pabompi:
1. Paccmotperb KopHemioas! (GpaoamMHOro THmna (MOpKOBb, NeTpyika). Crenarh momnepevHsiii cpes3. BeIsCHUTH COOTHOLIIEHUE
KCHJIEMHOH 30HBI M BTOPUYHON KOPBI.
PaccMoTpeTh roTOBBIH ITpenapar KopHeIoaa (Gro3MHoro Tuna. Haliti mepBHYHYI0 M BTOPHYHYIO KCHIIEMY, IEpBHYHbIE U
BTOPHYHBIE pajinaibHble Tyyd. OOpaTHTh BHUMAaHUE Ha YHCJIO apXOB B IEPBUYHON CTPYKTYpE.
Haiitun kamOnaapHYO 30HY.
Paccmotpets (hi103My, HAHTH CHTOBUIHBIE SIEMEHTHI M (UIOSMHYIO TAPEHXUMY U 3(HUPO-MaCIHMIHbIE XOJIBI.
3apucoBaTh MONEPEYHBIN CPe3, cAeNaTh HE0OX0uMbIe 0003HAUCHHUS.
Taxum xe 00pa3oM pacCMOTPETh KOPHEIUIOA KCHIEMHOTO THIIa, 0OpaTUTh BHUMaHHE HAa COOTHONICHUE KCHIJIEMBI U
(hIT0AMBI B M3y9aeMBIX KOPHEILIOAAX.
3apucoBaTh MONEPEUHBIN CPe3, caenaTh 0003HAYESHNSI.
PaccMmoTpeTs monepeyHslit cpe3 KOPHEII0Aa CBEKIIbI, 00paTUTh BHUMaHHUE Ha YepeOBaHUE CBETIIBIX H TEMHBIXKOJICIL.
PaccMmoTpeTs roTOBBIH Ipemapar npu MajoM yBeIndeHUH. HalTh mepBHYHYIO U BTOPUYIHYIO KCHIIEMY, IIEPBUYHBIC U
BTOpPHYHBIE paagHaibHbIe Tydrd. OOpaTuTh BHUMAHHE Ha YUCIIO aPXOB B IEPBUYHOM CTPYKTYpE.
10. Haiiti JONOTHUTEIbHBIC KOJIbIA KaMOust. [locynTaTh X YUCIIO. BBISCHUTH XapakTep AesSTEIbHOCTH.
11. 3apucoBaTh monepeyHsIi cpes, caenaTh He00X0AUMBbIE 0003HAYEHUS.

>
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KoHnTpoabHbIE BOOPOCHL!

1. Kaxue npu3Hakyu aHaTOMHYIECKOH CTPYKTYpPBI O3BOJISIIOT CUUTATh KOPHEILIOA MeTaMOp(030M INTaBHOTOKOPHSI?
2. B 4em cxo/CTBO M OTIINUHE KOPHEIUION0B (IOSMHOTO M KCHIIEMHOTOTHIIA?

3. B uem cBoeoOpasue CTPYKTYpHI KOpHEII01a cBeKIbl. Kakue Mpu3Haku COOTBETCTBYIOT CTPYKTYpe KOpHs?

JIABOPATOPHAS PABOTA Ne 6
AHaToMUYeCKasi CTPYKTypa JUCTa
LJenv pabompl: BEISCHUTH OCOOEHHOCTH CTPOCHUSI JINCTA KAMENUH STIOHCKON W XBOM COCHBI.
O6vexmpl u 060pyd06anUe: TOTOBBIE MUKPOTIPENIAPAThI JTUCTA KAMEIHU U COCHBI.
Xoo pabomei:
1. PaccMOTpeTh TOTOBBII MpEmapar JUCTa KaMeIHH SIOHCKOM. HaliT npoBoasiue 3JieMeHThI, Me30()UILL,yCThHIIE.
2. 3apucoBaTh MONEPEUYHBIH CPe3, CAETaTh HEOOXOAUMBIE 0003HAUEHHS.

3. PaccmoTpers TOTOBBIN Tpemapar JucTa COCHbl. HaiTi IpoBOISIIIME 3IEMEHTHI, CKJIa4aThiii Me30(HII, CMOJITHBIE XOIbI,

KyTHUKYJIy, YCThHIIE.
4. 3apucoBaTh MONEPEUHBIN CPe3, CIIENaTh HE0OX0UMBbIC 0003HAYCHHS.




JIABOPATOPHAS PABOTA Ne 7
Cems. CTpoenne, pa3Hoo0pa3ue ceMsiH

Lenv pabomut: 1) [103HAKOMUTBCS CO CTPOCHHUEM CEMEHH, COCTABUTH IIPEICTABIICHIE O Pa3HBIX THIIAX ceMsH; 2) HayunTecs
CaMOCTOATENBHO ONPECIIITE THI CEMEHH 1 OIHCBIBATh €TO CTPYKTYPY.

Mamepuane k 3anamuro: ceMeHa pa3HOOOPa3HBIX PacTeHHH (TOPOX, (acomnb, TEIKBA, ICEHD, TPEUNXA, 3MAKH U JIP.
IpeBapUTEIbHO HAMOUYCHHBIX HAaKaHYHE, HA0OPHI CEMSIH OCHOBHBIX OBOIIHBIX KyJIbTYP B CyXOM BHIE).

Xoo pabomei:

JBynoJIbHBIE PaCTEHUS

1. PaccMmoTpersb BHENIHHE 0COOCHHOCTH CEMEHH Topoxa W (hacou, 3apucoBaTh, OTMETHTh KOHTYPBI 3apOJIBILIEBOTO
KOpellKa, pyO4rK (MECTo NPUKPEIUICHHsI CEMSHOKKH ), 00paTUTh BHUMaHKE Ha GpopMy pyOumnKa.
3adanue: 1) 3apucoBaTh BHEIIHUN BUJI CEMEHHU, OTMETHB BCE MCPEUHCIICHHBIC YACTH.

2. CHsB CeMEHHYIO KOXYpY, TOIYIHM 3apOABII ceMeHH. TakiuM 00pa3oM, y 6000BBIX ceMs COCTOHT M3 CEMEHHOH KOXKYPHI 1
3apoAblllla C KPYMHBIMH, MSCHCTBIMH CEMSIONSIMH, TZI€ W HAKAIUIMBAIOTCS MHUTATEIbHBIC BEIIECTBA. Pa3BepHYyTbH
CeMAI0NN, OOPaTUTh BHUMAHHE Ha MOJIOKEHHE 3apOABIIIEBOTO KOPEIIKa U MOUeUKH. PaccMOTPETh MOYEUKY IO JIYTOH.

Y 6000BBIX TOYeUKa XOpoIIo quddepeHnupoBana. Y Gpacoiu B mazyxe JNCTOYKOB 3aJI0XKEHHI Jake OyrOpKH IIBETKOB.
3aoanue: 3apucoBaTh 3apOABILI, OTMETHUB CEMSIOJH, 3apOABIIIEBYIO TOYEUKY, 3apOABIIIEBEIH KOPEIIOK, TMIOKOTHIb
(dacTh cTeOenbKa HIKE CEMSIONBHOTO Y371a).
3. BbIueHUTH ceMs TPEYNXH, OCBOOOAUTH €ro0 OT OKOJIOILIOAHHUKA.
a) PaspesaTp ceMs BHOJIb, MOCMOTPETh IOA JIyMOH. MOKHO YETKO 3aMETHTh MYYHHCTBIH, JIETKO pacCHIMArONIHNACS
SHII0CIEPM OEJI0TOo I[BETa M MAaTOBBIM 3apobIil. TakuM 00pa3oM, ceMsi TPEUNXH COCTOUT M3 HIOCHEPMA M 3apOABIIIA,
3arac MUTaTeNbHBIX BEUIeCTB B dHAOcIepMe. CeMeHHast KOKypa CeMEHH TOHKas, U3 HECKOJNBKHX CIOEB MapeHXHUMHBIX
KJIETOK.
3aoanue: 3apucoBaTh IPOAOIBHBIA CPE3 CEMEHN IPEUNXH, IT0OKAa3aB COOTHOIICHNE SHI0CTIepMa 1 3apozbimia. O003HauUTh
YacTH CEMEHH.
6) 113 ceMeHH Ipeyrxyl BEIWUICHUTH 3apO/IBIII, CEMSAI0IH 3apOIbIlIa CBEPHYTHI B TPYOKY, OXBaThIBAIOT YaCTH SHAOCHEPMA.
Heo6xoaumo pactpaBuTh CEMSIONH, MOCTApaThesl B JIyIly PAacCMOTPETh NMO4YeuKy. [loueuka 3apopbllia TPEUHXH HE
muddepeHnIMpoBaHa U IpeICTaBIeHa MOYTH IVIAJAKUM KOHYCOM HapacTaHHS.
3aoanue: 3apucoBaTh 3apOJIbII CEMEHH MPEYUXU, 0003HAYHB BCE €T0 YaCTH.

4. PaccMoTpeTh BHENTHHH BHJ CEMEHH KIICIICBUHBI.
a) Y pyOurKa MOXKHO OOHAPYKUTh XapaKTepHOE MACHCTOE pa3pacTaHue, Ha3bIBAEMOE KapyHKYJIOH.
3adanue: 3aprucoBaTh BHEUTHUN BUJ CEMEHHU KIICHICBUHBI, OTMETHB KapYHKYITy.
6) CHATh CEMEHHYIO KOXYpPY, HaJIOpBaB €€ MpernapoBaIbHON UTIION. Pa3zpe3aTh ceMs BIOJb NEPIEHANKYISIPHO MUPOKOH
cropoHne. Paccmorpers B nynmy. MOXHO YBHIETh MOLIHBIA 3HIOCIEPM U B LIEHTPE Y3KYIO IIOJIOCKY M3 CEMsAJ0JIeH
3apojsiiia. TakuM 06pa3oM, ceMst KIEIEBUHBI COCTOUT U3 SHIOCIIEpPMa U 3apO/IbIIa.
B) C1aBUB OCTOPOXKHO C OOKOB OCBOOOKJIEHHOE OT CEMEHHOU KOXKYPBI CeMsI KIIEIIEBHHbBI, MOKHO Pa3JIeNIUTh €ro Ha JBe
yacTh 1o cemsgosisaiM. CeMmsionu 3apojbilia OyayT XOpOLIO BHIHBI Ha KaXIOH IOJIOBUHE, OHM TOHKHE, C YETKO
3aMETHBIM JKHJIKOBaHHEM, PACIOJIOKEHbI MO BCEH JUIMHE CEMEHH. 3apOJbIIIEBbIii KOPEIIOK OCTAHETCS Yy OJHOH M3
ceMszoel, mouedka He AndGepeHINpPOBaHHA, ITPEICTaBICHA TOJIFKO KOHYCOM HapacTaHusl.
3aoanue: 3apucoBath IPOAOIBHBIA pa3pe3 U 3apOABIII CEMEHH, OTMETHB SHJIOCIIEPM, YACTH 3apOIbIIIa.

5. CaMOCTOSITEIIFHO PAacCMOTPETh CEMsl THIKBBI, SICEHS, alebCHHA WM JApYyTrux pacTeHuil. Chenate BBIBOJ O CTPOCHHH
CeMSsIH, PacHOJIOKEHUHU U (hOpME 3apOJIbIIIa, OCOOEHHOCTIX CeMsI0Iei, Touedku. /laTh XapakTepUCTHKY PacCMOTPEHHBIX
CEMsIH, 3apPHCOBATh.

ORHOMI0JIEHBIE PACTEHUS

1. PaccmoTpeTs BHEIIHMIN BUI 3¢pHOBKH MIIeHUIBI. HalTi 3apoasii, sHI0CTIEpM, O0PO3/KY, XOXOJIOK U3 BOJIOCKOB Ha
KOHIIE IPOTHUBOTIONIOKHOM 3apOJbIITy. PaccMOTpeTh 3epHOBKH APYTHX 37TaKOB.
3adanue: 3aprcoBaTh BHEUTHUN BUJI 36PHOBKH.

2. PaccMoTpeTh Mol MUKPOCKOTIOM HPOJIOJIBHBIN Cpe3 3epHOBKHU, HANTH 3apo/Iblill, 00paTHUTh BHUIMAHUE HA AIHCPMAaIbHbIE
KJICTKHU IIUTKA, BBITAHYTBIE B CTOPOHY DHJAOCIIEpMA. HOC‘{I/ITaTB, CKOJIBKO 3a49aTOYHBIX JIUCTHCB UMECCT ITOYCYUKA.
3adanue: 3aprucoBaTh MPOJOIBHBIA Cpe3 3ePHOBKH, OTMETHB BCE YaCTH 3apO/IbIIIa U YHI0CIIEpMA.

3. Pa3oOparp mo BHAaM HaOOpHI CEMSH OCHOBHBIX OBOIIHBIX M IIOJIEBBIX KyJbTyp. BBINETUTH OZHOCEMEHHBIE IUIOJBI
(30HTHYHBIE: MOPKOBB, TIETPYIIKA, CEIbJCPE, TACTEPHAK, YKPOII; 3J1aK1 ), COIUIOHs(CBEKIIA).

3anoMHUTh CEMEHA MO BHEIIHEMY BUJY.

JlatuHckue Has3BaHusi pacteHuit: ropox (Pisum sativum L.), dacons ob6eikHOBeHHast (Phaseolus vulgaris L.), rpeunxa
nocesHas (Fagopyrum esculentum L.), kiemtesuna (Ricinus communis L.), nmennia msrkas (Triticum vulgare L.), poxs
(Secale cereale L.), sumens (Hordeum vulgare L.), osec (Avena sativa L.), kykypy3a (Zea mays L.)

KoHTpoabHbIE BONPOCHL:

ITo xaxuM mpHU3HAKaM MOXHO TOBOPHUTE O Pa3HOOOpa3nuu ceMsH?

UYro 0bm1ero 1 B YeM OTINYHUS B CTPOSHUH 3aPOABIIIA CEMSH JIBYAOJBHBIX W OJHOAOIBHBIX PACTCHU?
CKOJBKO CeMsI0TIe MOXKET OBITh B 3apojbIiie ceMeHn? [Ipumeps.

ITo xkakuM NpU3HAKAM PaA3NUYAIOTCS THIIBI CEMEHHON KOXKYPBI?

Urto 03HAYaIOT MOHATHS: KOJICOpU3a, KOJICOTTHIIb, IUTOK, AJIEHPOHOBBIN CIIOH?

Kakne Tumbl ceMsH MOKHO BBIAEIUTH M0 CTPOCHUIO 3apobIma?

NogkrwnpE

Kakue tunel cemsn BBIACTAOTCS 110 MECTY OTJIOKCHUS 3allaCHBIX BeIIIeCTB?




JIABOPATOPHAS PABOTA Ne 8
Mopdoaorust KopHs.

Mopponozus xopus. Kopuegvie cucmemot

Llenw: 1) TTo3HAaKOMUTBCS CO CTPOSHHEM TIIABHOTO U IPUAATOYHOTO KOPHEH, 0OCOOCHHOCTAMH MX (POPMHUPOBAHUS, COCTABUTH
NpeCTaBICHIE O Pa3HBIX TUIIAX KOPHEBBIX cHCTEeM; 2) HayuuThCs caMOCTOSITENIBHO OMPEEIISITh THIT KOPHEBBIX CHCTEM.

Mamepuanvl k 3ansmuio: IPOPOCTKU Pa3ZHOOOPA3HBIX PACTCHUH (TOPOX, (Gacoib, 3Maku U Jp.), repOapHble 00pa3LEbl
HEKOTOPBIX BUIOB PACTCHUIA, MPOPOILCHHBIC KIIyOHH KapTO(ers.

Xoo pabompi:

1. Ha npumepe KOopHE# MPOPOCTKOB 3JTaKOB, ropoxa (WX APYTHX PacTCHUH) HAWTH 30HBI KOpHS. I 3TOTO paccMOTPETh
MOJIOZIBIE KOPHM MO JIyIOW M IpU MaJOM YBEJIMYEHWH MHUKpocKomna. HallTu KOpHEBON YeXJMK, NPUKPBIBAIOUINI 30HY
JCTICHUsSI, PACCMOTPETH KOPHEBBIC BOJIOCKH, 0OPAaTHTh BHUMAHUE HA UX YHCIIO UUTHHY.

[IpumoAHsAB MOKPOBHOE CTEKJIO, HAHECTH HA Tpernapar ¢ KOHYMKOM KOPHs KamellbKy 4YepHOW TyIin. BOKpyr deximka
0003HAYUTCS CTU3b B BHJE CBETIIOTO MATHA.

3aganue: 3apucoBaTh MOJIOIOW KOPEHb, 0003HAYUB 30HHI.

2. PaccMotpers repOapHbie 00pasibl pa3lUyYHBIX BUIOB pacTeHWil (MMKYIbHUK KpacuBblit — Galeopsis speciosa Mill.,
KieBep nyropoit — Trifolium pratense L., monepna ceprioBuanas — Medicago falcate L., cusen myroeoit — Succisa
pratensis Moench., mamxkerka obbikHOBeHHass — Alchemilla vulgaris L. em Juz., oponnit rnaz — Paris quadrifolia L.,
maugeimn Matickmii — Convallaria majalis L., msmmk gyrosoit — Poa pratensis L. (wmm apyrue 37maku), TpaBHIaT
ropoackoir — Geum urbanum L., kymanpHuia espormeiickas — Trollius europaeus L. u ap.). Onpenenuts THIIBI
KOPHEBBIX CHCTEM, OTMETHTh Pa3HBIC 10 MPOUCXOXKICHUIO (AJUIOPU3HYIO - CHCTEMY IJIaBHOTO KODHS, aJLIOTOMOPH3HYIO,
TOMOPHU3HYIO - (CHCTEMY IPHAATOYHBIX KOPHEH) M M0 MOP(OIOTHIECKAM OCOOECHHOCTSIM (CTEPKHEBYIO, MOYKOBATYIO,
KHCTEBYI0, 6aXpOMYATY0, IPEPIBICTO-0aXpOMUATYIO).

Orobparh pacTeHHs ¢ pa3HBIMH THIIAMH 0[O MECTy 3aJ0XKEHWSI IPHAATOYHBIX KOPHEW: TUIIOKOTHJIBHBIC, Y3JIOBBIC
(Toxy370BBIe, HATY3TIOBBIE), MEXKA0Y3IUCBBIE.

3amanue: 3aprUCcOBaTh Pa3HbIC TUIIBI KOPHEBBIX CHCTEM, 3alIMCATh UX KPATKYIO XapaKTEPUCTUKY M IIPUMEPHI.

3. PaccMoTpeTh 3aJ0KeHHe TPHUIATOYHBIX KOPHEH Ha moberax, pa3sBUBIIMXCS W3 TNIA3KOB Ha KiayOHe kaprodens. Caenatsh
MIOTIEPEYHBI cpe3 uepes Moder B 30He MPUAATOYHBIX KOpHEH. OnpeaeanTs YUCI0 X 3aJI0KCHHUS BHYTPUCTEOIS.

3aganue: 3aprcoBaTh BHEIIHUM BHJ M CXEMY IONEPEYHOr0 Cpe3a, OTMETHB KCUIIeMy U (JI09MY B My4Kax, KaMOMaJIbHYIO
30HY, IEPBUYHYIO KOPY, IIPUIATOYHBIE KOPHHU.

KoHTposibHBIE BOTIPOCHI!

1. Tlo xakuM NpHU3HAKaM KIACCHU(PUIIPYIOT KOPHEBBIE CHCTEMBI?

2. HasBatb THIBI KOPHEBBIX CHCTEM II0 IIPOUCXOKACHHIO, MOp(oorndeckue TuIbl. [IpuBecTn npumepsl.

3. Kakue kopHM Ha3bIBatoTCs MpuaaToyHbIMU? KakoBo nx 3HaueHne? Kak MOXXHO Kiaccu(pUIMpoBaTh NPUIAATOYHbIE
KOpHH?

Kak BnustoT 3K0JI0THUECKHE YCIOBHS Ha (POPMUPOBAHNE KOPHEBOH CHCTEMBI?

Mo>kHO JIH B Ipe/ieax OIHON KOPHEBOI CHCTEMBI BBIIEIHUTE KopHH o (yHKImsaM? Kakum ob6pazom?

ok

Buoouszmenenun xopneii

Ilens: 1) Ilo3HaKOMUTBCA C pa3HBIMH THUIIAMH BHIOM3MEHEHHUI KopHeil; 2) HayduTecsi caMOCTOSTENBHO ONpeNeNiaTh THII
BUJIOM3MEHEHUsI KOPHEH U OIUCHIBATH €r0 CTPYKTYPY.

Mamepuanst k 3auamuio: repbapHble 00pa3lbl HEKOTOPBIX PACTeHUIl (€7H, COCHBI, JIIONMHA, TOpoXa, KJIeBepa, YUCTIKa
BECCHHET0, JIOOKM ABYIMCTHON, OUMTKA ITypPIypHOTO, TABOJTH HIECTHUIICHECTHON) MO TeMe «MeTaMop(o3bl KOPHEBBIX
CHCTEM»; IOCTOSHHBIE Ipemnaparbl KIyOSeHHKOB Ha KOPHAX OOOOBBIX, KOPHS-IPHUCOCKH MOBWINKH; (PUKCHpPOBAHHbIE
Ipernaparsl MUKOPHU3bl M KOPHEBBIX MIMIIEK; KOPHEIUIOAB HEKOTOPHIX OBOIIHBIX KYJIBTYp (MODKOBH, CBEKIBI, PEIbl U
T.IL).

Xoo pabompi:

1. Paccmotperh moj symoi "Mouky" kopHeit cocHsl (Pinus sylvestris L.) wmu enu (Picea abies (L.) Karst.) , Beiaenuts
MHUKOPHU3HBIE U POCTOBBIE, 00pPaTUTh BHUMAHUE HA UX OTIIMYUSL.

MHuKopH3HBIE KOPHU MOJIOKHUTD I10]] IOKPOBHOE CTEKJIO M PACCMOTPETH MPU MaJIOM YBEJIIMUCHUH MHUKpocKora. Haiitn yexoun
n3 rudos.

3aganue: 3aprcoBaTh BHELIHWI BHJ KOPHEH COCHBI M KOHYMK MHKOPWU3HOTO KOpHS Oosiee KpymHBIM IuiaHoMm. Crenartb
0003HaUEHHSI.

2. PaccMOTpeTh KOpHEBYIO cHCTeMy NronmuHa wim kieepa (p. Trifolium), ropoxa (Pisum sativum L.). Haiitu kopHeBbie
KiIyOeHbkH. PaccMOTpeTh Ha rOTOBOM Mpemnapare cpes3 depe3 KiIyOeHeK, oOpaTHUTh BHMMAaHHE, B KaKOH 4acTH KOpHS
(dopmupyercsi OakTepHoMJHAs TKaHb, KIETKH KOTOPOIl HAIOJHEHBl KIyOCHBKOBBIMH OakTepusiMu. Bokpyr
0aKTepUONTHON TKaHU PACIIOJIararoTCsl KIETKH ITapeHXUMBI, IePeXo el B epuaepMy. BHyTpy mapeHXuMbl IpOXOoasT
MPOBOJISIIIINE ITyYKH, CBSI3bIBAIOIINE KIIYOSHEK C MPOBOJSIIEH CHCTEMOH KOPHS, HAa KOHUMKE KIIyOeHbKA UMEIOTCS KIETKH
MEpPHCTEMBI, 00ECTIEYNBAIOIIIE POCT KITyOeHbKA.

3amanue: 3aprcoBaTh BHEIIHUI BHJ KOPHEBOH CHCTEMBI ¢ KIyOCHbKAMH U TOTEPEYHBIN cpe3 uepe3 KiIyOeHeK Ha TOTOBOM
mpemapare, BJenaTh HeoOX0uMbIe 0003HAYCHHS.

3. Paccmotpers BHENIHME BHJI KOpPHEBBIX CHCTeM uMcTska BeceHnero (Ficaria verna Guett.), moOKM JIBYJIHCTHOM
(Platanthera bifolia (L.) Rich.), ounrka nmypmypaoro (Sedum purpureum (L.) Schult.). Haiitu 3anacarouiue (KopHEBbIE
MINIIKN) U MATAIOMHAEKOPHU.

3ananue: 3apucoBaTh BHEIIHUH BUJI KOPHEBOH CUCTEMBI pa3HbIX PACTEHHH C KOPHEBBIMH IIHMIIKaMHU, OTMETHUTD 3aMacalolue
Y MUTAIOIINE KOPHHU.

4. PaccMoTpeTh BHEUIHMH BUJI NMOBMJIMKU eBporerickoi (Cuscuta europaea L.), HaliTH KOpHU-TIPUCOCKU, HOCMOTPETH Ha




CBSI3b  KOpHEHCpacTeHHeM-X035HMHOM.PaccMOTpEeThroTOBBIHIIPEnapaTonepeqHOrocpe3acTe0IsICKOPHSIMU -IIPHCOCKAMHU
napasura. OOpaTHTh BHUMaHUE Ha CBS3b C MPOBOJISIICH CUCTEMO X0351Ha.

3aganue: 3apucoBaTh BHEIIHUI BUJ U ONIEPEYHBIH cpe3

5. PaccMoTpeTh BHELIHHUI BII KOpHEIL1010B MopkoBH (Daucus sativa (Hoffm.) Roehl.), ceexnsr (Beta vulgaris L.) u ap.
HaiiTi cOOCTBEHHO KOpEHb, THITOKOTHIIBHYIO YacTh KOpPHEIUIoa (IeHKa), po3eTKy JHCThEB(TOJIOBKA).

3amanme: 3apucoBaTh KOpHETUIONEL. OTMETHTh Ha PHICYHKE COOCTBEHHO KOPEHB, THIIOKOTHIIHHYIO YaCTh KOPHEIUIOA,
PO3ETKY JINCTHEB.

KoHTponsHBIE BOIPOCHI:

OTIU9atoTCs TN MPOUCXOXKICHAEM KOPHEIUION U KOPHEBAasl IIHIIKA?

Kakwe THIbI KOpHEBBIX IIUIIEK MOKHO Ha3BaTh, M HA YeM OCHOBaHA WX KilacCH(UKaIs?

Yro Takoe mukopu3a? KakoBo e€ 3HaueHHe A1 000X MapTHEPOB?

Kakwue cymiecTByroT THIIBI MEKOpH3EI? B uem BeIpakaeTcst MeTamopdo3 KopHS pu MUKopu3e?
Kak uacto BcTpeuaercst Mukopusa B npupoze?

Ha3zoBure mpumeps! APyrux MeTaMop(po30B KOPHEH.

ouhkwhpE

JIABOPATOPHAS PABOTA Ne 9
Mopdonorus nodera

Cmpoenue nobeza. Pumm pazeumusn

Llenv: 1) I1o3HAKOMUTBCSI CO CTPOCHUEM TT0OETOB, 0OCOOCHHOCTSAMH UX (DOPMHUPOBAHUS, COCTABUTH MPEACTABICHUE O Pa3HBIX
TUIax nooeros; 2) HayuuTbcst caMOCTOSITENIEHO ONPENEIISiTh PUTM PA3BUTHS, IPOIOJDKUTEIBHOCTD XKU3HHU 1TOOETOB.

Mamepuanv k 3ausmuro: noderu pazHOOOPa3HBIX TPABSIHUCTBIX U IPEBECHBIX PACTCHUI (IUKast pebKa, ICHOTKa, MaHKeTKa
WK IPYTHE TPaBbl. IOOCTU IEPEBLEB - ICCHb, KICH, JIUMa, 1y0, Oy3uHa).

Xoo pabompi:

1. Paccmotpets Oe3nucTHbIe oberu Oy3unsl (Sambucus racemosa L.) HaiiTu TuCTOBBIE PYOILBI U JIUCTOBBIC CIIEBL.
OTMeTHTh BEreTaTUBHBIE U TeHEPATHBHBIC IOYKH, U3YUUTh HX CTPOCHHE.

3amanue: 3apucoBaTh OO B T00ETa, pasHbIE TUIIBI TOYEK y OY3HHBI.

2. Paccmortpets 6e3nuctHbie moderu sicens (Fraxinus pennsylvanica Marsh.), kiena (p. Acer L.), mumst (Tilia cordata Mill.),
ny6a (Quercus robur L.) HaliTH JIUCTOBBIE PyOLBI, OTMETHUTD PACIIONOKESHHE JIMCTOBBIX CIICAOB Ha HEM.

3aganue: 3apucoBaTh BHEUIHUI B IOOEra, OTMETHTh BEPXYLIEYHYIO U OOKOBBIE MOYKH, Y3JIbI, MEKI0Y3IIHSI.

[To noveyHoMy KoJbIly (30Ha YKOPOUCHHBIX MEXIOY3JIMI B MECTE PacIoi0KEHHS ITOYCUHBIX YeIlyi) ONpeIeInTh TPaHHUILY
TOIMYHOTO Mpupocta. Ha NpoTsHkeHHH OHOTO TOAMYHOTO MPUPOCTa U3MEPHUTH [UIMHY BCEX MEXIOY3NWil, HauMHAas C
CaMbIX KOPOTKHMX Ha MOYEYHOM Koiiblie. [locTpouTh rpaduk W3MEHEHHs JJIMHBI MEXIOY3JIUil B Hpenienax roJUYHOTro
MPUPOCTA, HA OCH A0CINCC OTIIOXKUTH UTHHY MEXI0Y3JIHH, Ha OCH OpJIMHAT — HOMEpa.

CoeMHUTB TOJTyYeHHBIE TOUKH. TakuM 00pa3oM, OIydlM OJHOBEPIINHHYIO KPHBYIO, TIOKa3bIBAIOINIYIO X0/ pOCTa obera 3a
BETETALMOHHBIH Ce30H (TOMUYHBIH 1o0er). B Havane pocta MeXI0y31Hs KOPOTKHUE, 3aT€M ITOCTEIIEHHO YBEITNINBAIOTCS, a
B BepxHeil yacTu nobera CHoOBa yKOpaunBaIOTCS. MexI0y3/Hsl MaKCUMaJIbHON JUTMHBI Y Pa3HBIX BHJOB PACTCHUH MOTYT
OBITh B pa3HbIX y4yacTKax OJAWYHOIO nobdera: OIMKe K OCHOBAHHUIO, B CEPEMHE WM Y BEPXYLIKH, HO OJTHOBEPIINHHOCTh
COXpaHsieTcsl.

3. Paccmortpets GesnuctHble moberu xy6a (Quercus robur L.) HaiiTi JUCTOBBIE PYOIIbI, OTMETUTH PACIIONIOKEHHUE JIUCTOBBIX
CJIEZIOB HA HEM.

3ananue: o moueuHOMY KOJIbIly (30Ha YKOPOUEHHBIX MEXKI0Y3/IMil B MECTE PACIIOJIOKESHHUS OYEUHBIX YEIIyii) ONPeaeIuTh
TPaHMIYy TOJWYHOTO NPHPOCTa. Ha MpOTSDKEHWM OJHOTO TOAMYHOTO MPUPOCTa W3MEPHUTH JUIMHY BCEX MEXKIOY3IHH,
Ha4yMHAs C CaMbIX KOPOTKHMX Ha MOYeYHOM Kouiblie. IlocTpouTs Trpadmk M3MEHEHUs [UIMHBI MEXIOY3JIHH B Ipenenax
TOAWYHOTO TPHPOCTAa, HA OCH adCLUCC OMIOKHTH JUIMHY MEXIOy3nuil, Ha ocu opauHar — Homepa. CoOequHUTH
NOoJyYeHHbIe TOYKH. OmnpenenuTh, COBHNANAOT WM HE COBIAJAIOT TOAMYHBIN W 3JIeMeHTapHbIH mobern. Y ayba B
npesienax ToIUYHOro 1odera MOXKHO BBIJIEITUTh HECKOJIBKO 3JI€MEHTapHbIX.

KoHTponbHbBIE BOIIPOCHL:

1. HasoBwure o0miue npu3HaKku mooera

2. Tlo xakuM mpU3HAKAM MOXHO KJIaCCUPHUIMPOBATH OOeTn?

3. UTo 03HAYAIOT MOHSTHUS «TOJUIHBIN MTOOET», «dIIeMEHTapHbIH moder»? UTo B HUX O0IIero, B 4eMOTININs?
4. Tlo xakuM NpHU3HAKaM KJIaccH(UIIPYIOT MOYKH Ha Tobere?

Tunwt Hapacmanus u éemenenus nodezog
Lenv: 1. [T03HAKOMUTHCA C THIIAMH HapacTaHUS TO0OETOB, 0COOEHHOCTSIMH MX (POPMHUPOBAHUS, COCTABUTH MIPEICTABICHNE O
Pa3HBIX THUIAX BETBICHHS OOETOB.
Mamepuanwvt k 3anamuro. ToOETH Pa3HOOOPA3HBIX IPEBECHBIX paCTeHUN (SICEHb, KIIEH, JIUTa, 1y0, Oy3uHa).
Xoo pabompwi.

Paccmorpute MHoroseTHue mobern sicens (Fraxinus pennsylvanica Marsh.), cocrosiiiie W3 HECKOJIBKMX TI'OJUYHBIX
npupocTOB. Kak OCyIIecTBIsETCS €XEeroHoe HapacTaHWe 3THX MMoberoB? Bepxyimeunas movka TpoOraeTcst B POCT,
Pa3BEpPTHIBAIOTCS 3AJI0KECHHBIC B HEHM JICTOBBIC 3a9aTKH, BBITATHBAIOTCS MEKIOY3IHS 3a CUET WHTEPKASIPHOTO POCTa,
(dhopmupyeTCsl HOBBIM TOJUYHBIA MOOGEr, MBI YK€ 3HAEM 3aKOHOMEPHOCTU €ro pocTa. BOKOBbIE MOYKM MPEABLIYIIErO
MPUPOCTA TOXKE MOTYT TPOTAaThCsl B POCT, 00pa3yst 6okoBbie moberu u T.4. O6pasyercst cucrema moberos. Hapacranue
TJIABHOM OCH 3a CYET BEPXYIIEYHOW MOYKM HA3bIBAETCS MOHOIOJMATIBHBIM (MONOS —oauH, podium — ocbk), a BETBICHHE
60okoBbIM. [lpHuem, MBI MOXEM VBHAETh Yy JPEBECHBIX PACTEHHH, YTO TPOTAIOTCSI B POCT CAMble BEPXHUE TMOYKU




TOAMYHOTO MPUpPOCTa, B 0a3anbHON 4acTH rmobera MOYKM crsimiye. Takoe BETBIEHHE HA3bIBACTCsl aKPOTOHHBIM. Takum
o0pazoM, y siceHs (OpMUpPYETCsl MOHOIIOJHAIbHAsI CHCTEMa TI00EroB.

1. PaccmoTtpuM HapactaHue riaBHO# ocu u BerBienue y nunel (Tilia cordata Mill.). BaumarensHo mocMoTpuTe Ha
BEPXYILKY JIMIBI 1TOJ] JIyIoi. MOKHO YBHJETh, YTO BEpXYIIEYHAast [I0YKAa OTMHUPAET, HHOTIA OCTAETCS B BUJIE MaJICHBKOTO
3aCOXILEro NEeHbKa WX BHJECH TOJIBKO HeOOJIbIIO pyoer.

Ha cnenyrommuii ron Hapactanue nodera OyJer 3a cdeT OOKOBOM, BEpXHEH 10 MOJIOKEHHIO, HATIOMHUHAIONIEH BEPXYIICUYHYIO.
Takum 006pa3oM, MHOTOJIETHHUH MOOET OKa3bIBACTCSl COCTABJICHHBIM M3 F'OAWYHBIX IPUPOCTOB Pa3HOTO MOPAIKA, EKETOJHO
NPOUCXOJIUT TIepeBEpLUIMHUBaHUE. TakoW THUI HapacTaHus OyJeT Ha3bIBaThbCS CUMIIOAUAIBHBIM. A  TOCKOJBKY
MepeBEPIIMHNBAHNE OCYILECTBISIETCS 32 CYET CaMOi BepxHel OOKOBOI IMOYKH — aKPOCHMITOJHaIbHBIM.

Kpome nmouku, obecnieynBaromiei nepesepIinHiBaHue Ha CIEAYIOIINI [0, TPOTaeTCsl B POCT U YacTh HIDKE PAaCIOI0KEHHBIX
OOKOBBIX TIOYEK, HO OIITh-TaKH, CaMBIX BEPXHHX II0 MOJOXKEHHIO (aKpoToHHUs). TakuMm oOpazoMm, (GOpMHPYETCS
CHMITOJJATbHAs CHCTEMA.

Y TpaBSHUCTBIX PACTEHHWH THUI HapacTaHUs OIPENENAeTCs MOJOKEHHEM LBETOHOCHBIX MOOEroB, €CIM OHH IMa3ylIHbIe —
HapacTaHue MoOHomnoauanbHoe. Ecnm BepxylueuHsle — JNanbHEHIIee HapacTaHWEe BO3MOXKHO TOJBKO 33 CYET Ma3yIIHBIX
MOYEeK, HapacTaHue OyIeT CUMIIOJHAaTbHBIM.

3agaHue:

2. OrmpenenuTh THIT HAPACTAHUS U BETBJICHHUS CIEAYIOIINX PACTeHHI: KIeH sceHenucTHbIN (Acer negundo L.), 6epesa(p.

Betula), cupens (p. Syringa). [TokazaTh cxeMy HapacTaHWs U BETBICHUS.

3. Ilo moNoXeHMIO IBETOHOCHBIX MOOEroB (IasyIIHbIE WM BEPXYIICYHBIE) ONPEIETIUTh TUI HAPACTAHHS CIICTYHOIINX
TPaBSIHUCTBIX PaCTeHHI: MOJ0POXKHUK Goubmioit (Plantago major L.), rpasunar peunoii (Geum rivale L.), cMoJika Jiumkast
(Viscaria viscosa (Scop.) Aschern.), BepGeitnuk oObikHOBeHHBIH (Lysimachia vulgaris L), KOpocTaBHHK TOJICBOM
(Knautia arvensis (L.) Coult.), npema 6emas (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cuctemsl moberos
3THX BUAOB. [loueMy BO300OHOBIIEHNE TPABSIHUCTHIX PACTCHUH Ha3bIBACTCS OA3MCHMITOJHATBHBIM?

4. PaccMotpute 00pa3oBaHHE CHCTeMbl MOOeroB y mmiayna OynaBoBugHoro (Lycopodium clavatum L.) kak npumep
AQHM30TOMHON JTuXxoTOMHH. [0 KakuM IpH3HAKaM BETBICHHE Ha3bIBacTCs BepxymeuHbiM? Kak ono mpoucxomut? s
CpaBHEHUs paccMOTpHTe TaIoMbl (ykyca (Fucus sp.).3apucyiite.

KoHTposibHBIE BOTIPOCHI!

Kak nponcxoaur o6pa3oBaHre MOHOIIOINATBHON CHCTEMBI TI0OET0B?

UYro 3HAYUT OTKPHITas U 3aKphITast CHCTEMa T00eroB?

Kaknmu MOTyT OBITH IPUYMHBI IEPEBEPIIMHUBAHNS?

Kakas cucrema moberoB Ha3pIBacTCsl CUMITOANATBHON? KaKoBBI THIIBI CHMITOANAILHOTO HAapacTaHus?
Bronorunueckoe u X03siiCTBEHHOE 3HAUYCHUE CUMITOINAIEHOTO HAapacTaHuUsl.

agrwpPE

Memamopo3zvl noveza

Lenv: 1) I103HAaKOMUTBCS ¢ Pa3HBIMH THUIIaMH MeTaMOpP(o30B 10OEroB, 0coOeHHOCTAIMH UX (hopmupoBanus; 2) Hayuurhbes
CaMOCTOSTENIFHO OIIPEEIIATh TUIl METaMOP(O30B OOETrOB.

Mamepuanel x sausmuio: (QUKCHPOBaHHBIC JTyKOBHIIBI, CTEOIENYKOBHIIBI, KIYOHH, KOPHEBHUINA, KayJCKCHl Pa3IHYHBIX
pacTeHuil (TIONBITAH, MUCKAPH, THAIUHT, YECHOK, JIyK, JIHIHS, TJIaIH0TyC, TONMHAMOYp, KapTodens), CBexue KIyOHH
KapTodeis U TonuHamMOypa, TYKOBHUIIA PETYaToro Jyka, repOapHslil MaTepuan mo teme «Meramopdo3bl moderay.

Xoo pabomuvi.

1. PaccmoTtpuTe npeiokeHHbIe TepOapHble 00pasiibl, HallAUTe MHOTOJIETHIO0 TTOOETOBYI0 OCHOBY (oayBaHUHK (Taraxacum
officinale Wigg.s.l.), kyneny (Polygonatum odoratum (Mill.) Druce), kneBep ropusii (Trifolium montanum L.), kieBep
ayroso#i (Trifolium pratense L.), kymsips siecuoii (Anthriscus sylvestris (L.) Hoffm.), auctoren (Chelidonium majus L.),
kopoctaBHuk noieBoi (Knautia arvensis (L.) Coult.), maty moneByro (Mentha arvensis L.s.l.), rpaBunar peunoii (Geum
rivale L.), neipeit nomsyunit (Elytrigia repens (L.)Nevski), masens (Rumex L.), nangsimn maiickuii (Convallaria majalis
L.), maiinuk asymuctaeiii (Maianthemum bifolium (L.) F.W. Schmidt), Boponmuii tas (Paris quadrifolia L.), roper
smennsblid (Polygonum bistorta L.) uap.).

3amanue: Bribepere pacTeHHs C KayJeKCaMM, OIUICOTCHHBIMM W THIOICOreHHBIMH KOpPHEBHUIIaMH. BHHMAaTENbHO
paccMoTpuTe croco0 00pa3oBaHMs, XapakTep HApacTaHWs W BETBJICHHS. 3apUCOBATh BHJ MPEACTABUTENICH Pa3IHIHBIX
TPYIIIL

2. PaccMoOTpeTh BHEITHHI BUJI, TIPOIOJIBHBIN U TTOMEPEUHbIH pa3pessl iykouipl timud (Lilium L.), perraaroro myka (Allium
cepa L.), maprumcca (Narcissus L.), tromsmana (Tulipa L.), ramrousero myka (Muscari Mill.). BeisicHUTs pasHUIly B
CTPOEHUH, CIToco0e 00pa30BaHus, POAOKUTEITHPHOCTH JKU3HH.

3amanue: 3apucoBaTh MPOIOIBHBIN M MOMEPEUHBIN CPE3bI PA3HBIX JYKOBHII, 0003HAYUTEH MOKPOBHBIC W 3aIacaiollne YelIyH,
BEpXYIICYHbIC U Ma3ymiHbe Mouku. Cenars BBIBOBI O TUIIAX HAPACTAHMUS, TIPOJIODKUTEIBHOCTH KHU3HHU, CIOCOOHOCTH K
BEreTaTUBHOMY Pa3MHOKEHHIO.

3. Paccmotpers kinyOHemykoBuipbl riagumoiyca (Gladiolus imbricatus L.) Kakas wuacte mnobera moaBepraercs
napeHxuMmaruzanuu? Kak nmpoucxonuT BereraTUBHOE pazMHoxeHne? Kakoii ciocob HapacTaHus?

3amanue: 3apucoBaTh BHEIIHWA BUI W MOMEPEYHBIN Cpe3 KIyOHemykoBHIbl. OTMETHTH JIMCTOBBIE PYOIbI, MOYKH,
NPUIATOYHBIC KOPHH, CTOJIOHBI C «JETKAMI».

4. PaccMoTpeTh BHEIIHMH BHJ ceAMH4YHHKa eBporeiickoro (Trientalis europaea L.) wnmm agokcel MyckycHoit (Adoxa
moschatellina L.), semunsiuuku necuoit (Fragaria vesca L.). 3amanue: Haiiti mojg3eMHble W HaJ3E€MHBIE CTOJIOHBI,
3apUCOBATb.

5. Paccmorpers kiry6HE KapTodens (Solanum tuberosum L.), TonmunamGypa (Helianthus tuberosus L.). Haiitu Bepxymiky u
OCHOBAaHHE, JIUCTOBBIC PYOLIbI, MOYKH.

3ananue: 3apucoBaTh KIIyOHH KapTodens U TonuHaMOypa.




Paccmotpers dumtokitaauu uraunusl (Ruscus hypophyllum L.), knagoxuu cmapxu (Asparagus L.), Komro4ku OOspBILIHIKA
(Crataegus sanguinea Pall.), ycer orypua (Cucumis sativus L.). Bce 3To mpuMepbl pa3sHbIX BHIOM3MEHEHMH I00era.
Kakue Gynkuun onn BeinofHaoT? Kakue moberu noaseprarores nogooHoMy Metramophosy?

3amanue: 3apucoBaTh.

KoHTpoJbHEIE BOIPOCHI:

Yem 0TIIMYAIOTCS KOPHEBUILE U KayAeKc?

Kak oTJIMYUTh KOPHEBUILA 110 TPOUCXOKIACHHIO?

[TpuBenuTe MpUMepsl PACTEHUH C Pa3HBIMH THIIAMH KOPHEBUILL.

Yt0 Takoe MapTUKYJSIUS U KIOHUPOBaHUE?

Kakumu npu3HakaMu XapakTepu3yIOTCs CTOJIOHBI, KakKie (YHKIIMU OHU BBITOJHSIOT?

Kaxkas pasHuIa Mexay KiIyOHeITyKOBHLIAMH U JyKoBUIamMu? [1o kKakuM IpH3HAKaM MOYKHO KlacCH(UIMPOBATh
JYKOBUIIBI?

oukrkwnPE

JJABOPATOPHAS PABOTA Ne 10
OmnpenesieHue AepeBbeB H KYCTADHUKOB B 6€3/IMCTHOM COCTOSTHUH

Llenv: 1. HayunThbCst caMOCTOATENLHO ONPEENSATh THIT HAPACTaHUSI U BETBICHHS TI0OETOB.

Mamepuane: k 3anamuio: TOOETH pa3HOOOPA3HBIX JPEBECHBIX PACTEHUN

Xoo pabomoi:

1. PaccmoTpeTs mobern pa3HbIX IPEBECHBIX PACTCHUH (JIMITBI, Oepe3bl, TOTOIIs, OJIbXH, Ay0Oa u ap.). Haliti npusHakw, 1mo
KOTOPBIM MOKHO MX OTJIMYMTH: PACHOJIOKEHUE MOYEK, UX (opMa U CTPOCHHE, LIBET 1o0era, XapakTep JHCTOBBIX PyOLIOB U
CJIC/IOB U T.JI.

3amanue: Iloap3ysacek onpenenuTeneM, onpeaeauTh o moderaM NpeaaokKEeHHBIX paCTeHU UX BUIOBYIO IPUHAICKHOCTb.

3ammcaTh MOP(OIOrHIECKYI0 XapaKTepPUCTUKY PAa3HBIX BUIOB B TabmuIy 1:

B nporecce caMocTosiTeNIbHOIM HHIUBHYaIbHON paboThl OIPEIEIUTh OCHOBHBIE BUABI APEBECHO-KYCTApHUKOBOH (II0pHhI
Hallel oJIOCH B OE3IMCTHOM COCTOSHHUH. 3HATH JIATHHCKNE HA3BaHMS, YMETh pa3indaTh 0 MOP(HOIOTHIECKIM
MPU3HAKaM.

Caarts 3a4et 1o Teme (opopmireHHas TabIuLa, 3HAaHNWE JTATHHCKUX Ha3BaHUH U B «JIMII0» He MeHee 30 BUIOB AE€PEBLEB U
KycTapHHKOB). CIIMCOK 00513aTeNIbHBIX BUOB IPHJIAraeTcsl.

Tabmuua 1
IIpusHaku Pacnonoxxenue XapakTtep [ToukocnoxeHnue Hpyrue npuzHaku
MOYeK JUCTOBBIX (uBeT KOPHI,
pyOIIOB U cieoB XapakTep

Ha3Banue YyeueBHYEK U JIp.)
BHIA
(pycckoe
JIATUHCKOE)

JJABOPATOPHAS PABOTA Ne 11
Mopdoaorus aucra

Lenw: 1) T1o3HAaKOMHUTBCS € YACTSIMHE JIUCTA U €T0 MOP(OIOTHIeCKUMHU 0COOCHHOCTAMY; 2) HayduThest caMOCTOSTETHHO
ompeeNaTh MOp(OIOTHUECKHe THUITBI PACWICHEHHUS JTUCTOBOM IJIACTUHKH, Kpast U )KIJIKOBaHUS JINCTA, (OPMBI TUCTOBOM
IUTACTUHKH, OCHOBAHUS U BEPXYILKH JIUCTA.

Xoo pabompwi.

1. BHUMaTenbHO H3y4HTE B YUeOHHKE pa3aen Mophooruu Jucta (MophOoJIOrHIeCKOe pacuICHEHUE JIHCTA, POCTHIC H
CIIO>KHBIE JIUCTHS, (POPMBI JINCTHEB), PACCMOTPUTE PUCYHKH. B mpakTikyme mo Mopdosorun HaiauTe ocoOsie (hopMBbl
JIMCTHEB ¥ TUIIBI PACYWICHEHUS, HE BKJIFOUCHHBIC B TaONHITY, (DOPMBI BEPXYIIKH U OCHOBAHUS JIUCTOBOU ITACTHHKH,
paccMoTpuTe repOapHbIi MaTepHuall.

3amanue: BeIMoHUTE KOHTPOJIBHYIO pa0boTy. ONMUIINTE MPEUI0KEHHBIE IUCTHS MO CICAYIOMIEMY IUIaHy: JTUCT IPOCTOH WITH
CJIOXHBIN, TIETLHBIA UM PACCEUYCHHBIN, TUI paccedeHus, (opMa JUCTOBOM MIIACTUHKY WITU JINCTOYKOB CJIOKHOTO JIMCTA,
0COOEHHOCTH JI0JICH JIMCTA MPH pacCceueHUH, (hopMa BEPXYIIKHA M OCHOBAHHS JIHCTOBOH IIACTUHKY, THITBI Kpasi,
KWJIKOBAHUS, YaCTH JINCTA.

KoHTpoabHbIE BONPOCHL:

1. HazoBure yacTy JauCTa, MX pa3HOOOpa3ue U (HyHKIUH.

2. Kak MoxHO Knaccu(puuupoBath JUCThs Ha rodere? dopmanuu IMCTbEB Ha HooOere.
3. Uro takoe rerepoduinIus, aHu30 QIS ?

4. Tlo xakuM IMpU3HAKaM BBIACIAIOTCS THIBI paccedeHus? [IpuBeure npumepsl.




JIABOPATOPHAS PABOTA Ne 12
KuznenHsle GopMbI TPABAHUCTBIX PaCTeHU I

L]env: 1) TTo3HAKOMUTKCS C pA3HBIMU THIIAMH KU3HEHHBIX OPM TPaBSHHUCTHIX pacTeHuit; 2) HaydnThcs caMoCTOsITEEHO
OTPENENIATh )KU3HEHHBIC (POPMBI KOHKPETHBIX BHJIOB

Mamepuanel k 3aHamuio: TepOapHBIe 00pa3Ibl TPABSIHUCTHIX PACTCHUHN PAa3IMYHBIX KU3HEHHBIX (POpM (CTepKHEKOPHEBHIX C
MHOTOTJIaBBIM W OJHOTJIABBIM KayAE€KCOM, KOPOTKOKOPHEBHUINHBIC, IIWHHOKOPHEBUINHBIC, DBHIXJIOACPHOBUHHEIE,
TUIOTHOJICPHOBUHHEIE, CTOJIOHO00PA3yIOIIHe, TYKOBIHYHBIE U KITyOHEITyKOBHYHBIE ), KIBBIEC IPUMEPHI Pa3HBIX KU3HEHHBIX
thopm.

Xoo pabompi:

1. Pacnpenenuth pa3naTOYHBIH MAaTEPHAN IO KU3HCHHBIM (DOpPMaM HCXOJIs U3 OCHOBHBIX MPU3HAKOBKIACCU(DUKAIIHH.

2. BEBICHUTH OCHOBHBIC OTJIMYHMTEIBHBIC MIPU3HAKU PA3HBIX KU3HEHHBIX (hopM. 3amanue: 1. 3apucoBath, 3amucaTh MPUMEPHI
MO Ka)JI0¥ KU3HCHHOU (hopMe.

2. Ilo mnaHy naTh pa3BepHyTOE MOP(HOIOTHIECKOE OMUCAHUE MTPEATI0KEHHBIX OOBEKTOB.

IT1a# 9K070Tr0-MOP(OIOTHYECKOTO OMMCAHKS TPABSIHUCTBIX PACTEHUN

1. HazBanme pacteHus (pycckoe ¥ OMHapHOE JATHHCKOE), CHCTEeMaTHIeCKas IIPHUHAICKHOCTH(CEMEHCTRO).

2. Mecto oburanus (yKa3aTb pacTUTEIBHOE COOOIIECTBO, B KOTOPOM COOpPaHO aHANM3UPYEMOE PACTCHHUE):

Jiec: MHUPOKOJIMCTBEHHBIN (TyOOBBIH, JTUITOBBIH, KIICHOBBIH U JIp.), MEIKOJIHCTBEHHEIH (0€pe30BEIi, 0CHHOBO-OJIbXOBBIH),
XBOWHBIN (©JIOBBIA, COCHOBBIH, JINCTBEHHUYHHUK), CMEIIAHHBIN (XBOWHO-IIIMPOKOINCTBCHHBIN);

nyT (MOEMHBIH, CyXOIOIBHEIH);

00J10TO: HI3WHHOE (TpaBsHOE, THITHOBOE C MPeo0dIalaHueM 3eJICHBIX MXOB) HIIH BEPXOBOE (C TOCMOICTBOM C(harHOBBIX
MXOB);

cTenb (pa3HOTpaBHAs KpacouHasi, pa3HOTPAaBHO-KOBBIIbHAS, KOBBUIBHAS U JIP.); BOJAOEMBI U X Oepera (Ipyabl, 03epa, pydbH,
pex);

KyJIbTypHBIE cooOIecTBa (IoJje, caj, Oropoi, napk, Jeconapk u T.1.).

3. OOmas xapakTepuCTHKa JKU3HEHHOH (OPMBI: OTHOJICTHHUK (SIPOBOH, O3UMBII1), ABYJIECTHIK, MHOTOJICTHUK (MOHO- WA
TIOJIMKAPITHYCCKUI).

4. TlomzemHbIe BEreTaTUBHBIE OPTaHbl.

a) Kopnesas cucrema no opme (crepikHeBasi, MOUYKOBaTasi, KUCTEBas, 0axpoMuaTas 1 T.1.), [0 IPOUCXOKIICHUIO
(nmepBuUHasi, BTOpUYHAs, CMEIIAaHHAs), 10 OCOOCHHOCTSAM pa3MeIleHUs B [T0UBe (IKCTCHCHBHAs, HHTCHCUBHAS,
MOBEPXHOCTHAS U T.11.);

0) [Tonzemubie moberu:

KopheBuie — xapakrep pocra (IIMHHOE, KOPOTKOE, YKOPOUEHHOE, BEPTUKAIBHOE, TOPU30HTAIBHOE, KOCOE, MOHO- MIIH
CHUMITOIHAIEHO HapacTaroIee, THITO- WIH 3ITUTCOTeHHOE), TOJIINHA;

Ky6uu — popma, BemuunHa, OKpacka, XapakTep OBEPXHOCTH, IPOUCXOXICHIE (THIIOKOTIIIFHBIE, HA CTOJIOHAX);

JlykoBumps! — Gopma, BeTHYMHA, OKpacka, XapakTep MOBEPXHOCTH, IUIEHUYATHIE, YelIyHdaTsle, MOHO - WM CHUMIOJUAIBHO
HapaCTAOIIUe, MHOTOJICTHHE W OJHOJICTHHE, TPOCTHIE W CIOXKHBEIE, MOP(HOIIOTHYECKasT MPUPOIa JYKOBUYHBIX YEITyH
(HHM30BBIC JIUCTHS, OCHOBAHHS CPEIUHHBIX);

CTONOHKI — IJTMHA, OKPAacKa, TONIIMHA, CTEIeHb pa3BeTBICHHOCTH;, KiryOHEeyKoBHIBI — (hopMa, BETHMYUHA, I[BET, XapaKTep
TTOKPOBOB.

5. Hanzemusle oprassl.

a) Mopdoororust Hag3eMHBIX T00eroB: aunddepeHuuanus 1Mo (GyHKUUsIM (TeHepaTHBHbIE, BEr€TAaTHBHbBIE, BEr€TATHBHO-
TCHEPaTUBHBIE), TUIBI IO0EroB MO MJIMHE MEXIOY3IHi (PO3eTOYHBIE, TONYypPO3ETOYHBIe, OE3pO3eTOYHbIE), IO
HaIpaBIEHUIO pOCTa M TIOJOXKEHUI0 B TPOCTPAaHCTBE (OPTO- W IUIATMOTPONHBIE, MOJ3ydyHe, CTEJIoIInecs,
MMPpUIOAHUMAIOIIINUECH, BBIOMIUECA U Hp.), 10 MJIUTCIIBHOCTHU XHU3HU (HI/IKHI/I‘-IHOCTI)Z MOHO-, JHU- HWJIH ITOJUIUKIHYCCKUC
HO6eFI/I), HAJIN4YHE ITOOETrOB ¢ HEIOJHBIM IUKJIOM pa3BUTUA, BUAOUSMCHCHUA HAA3EMHBIX n06er013, IIOJIOKCHUE IIOYCK
BO300HOBJICHHUS.

Crebens — opma Ha MONIEPEYHOM CEYEHUH, TOJIIMHA, [IBET, XapaKkTep MOBEPXHOCTU U CTEIECHb ONyLIEHUs, BUAOM3MEHEHUS
cTeOst.

JlucThst — THII JNHCTOPACIIONIOKEHUsS (OYepesHOe, CYNPOTHBHOE, MYTOBYATOE), HaJW4YME JHMCTHEB DPAa3HBIX (opMarui
(HM30BBIX, CPEAMHHBIX U BEPXOBBIX), Pa3HOOOpa3nue CPEAWHHBIX JICTHEB (T€TEpPO- WINM aHU30(QMIUS), THII CPEIUHHBIX
JUCThEB (TIPOCTHIE, CIIOXKHBIC), CTENEHb BBHIPAKEHHOCTH Yy HUX Yepellka, NPWIMCTHUKOB, Biarajauma u ux Qopma.
XapakTep JMCTOBBIX IUIACTHHOK (I€JIbHBIE, JIONACTHBIE, pa3/ielibHble, paccedyeHHble), MX Qopma (Ui JIONACTHBIX,
pa3leNbHBIX M PACCEYCHHBIX YyKa3aTh Takke (opMy JomacTed, CerMEeHTOB, J0Jiel), opMa OCHOBAHHS W BEPXYIIKU
JMCTOBOM IUTACTHHKH, XapakTep Kpas M >KUIKOBAHUS JIMCTA, OKPacka BEPXHEH M HIDKHEW MMOBEPXHOCTH, OCOOEHHOCTH
OITyLICHHUSI.

6) Coueruss — Tun (MPOCTHIE, CIOXKHBIE), Ha3BaHUE (KUCTh, KOJOC, METENIKa, TUPC W T.J.), XapakTep OJMCTBEHHOCTH
(bpoHno3nble, OpakTeo3Hble, (pOHIYyNE3HbIE, J0paKTeo3HbIE), OCOOEHHOCTH  ANHMKAIBHBIX  MEPHUCTEM H
TIOCJIC/IOBATENILHOCTh PACHyCKaHHsI LBETKOB (OTKpBITBIE, HEOIpEe/eHHbIE, OOKOIBETHBIE, BEPXOLBETHBIE, 3aKPBITHIE,
OIIpeZieIeHHbIE), TUII U XapaKTepHCTHKa CHH(IOpeceHInN (00bEeANHEHHBIX COLBETUI) — MOHO- WM ITOJUTEINYECKHUE,
MeTeNb4aThle, THPCOUIHBIE, T1P.

6. PempomykTuBHBIC OpraHbL.

a) [{BeToK — Ha IIBETOHOKKE TN CHISYNH, [IBETOJIOXKE (BBIMYKJIOE INIOCKOE, BOTHYTOE), XapaKTep CUMMETPHH (TIPaBIIILHBIH,
HENPaBWILHBIN), PACIIOIOKEHNE YacTel Ha IBETOJOXE (MUKINISCKUH, TeMUITUKINYECKUN, allMKIMIECKUi), 000eTmoIIbIi
WIM OJTHOTIONBIN, THUI OKOJIOIBETHHKA (TIPOCTOH, CIIOXHBIN); MPOCTOW OKOJOUBETHUK ((PopMa, YHCIO JIMCTOYKOB, HUX
OKpacka, OmylIeHHe M TIp.), 4amedka (¢popMa, YHCIO YaIISIUCTUKOB, MX (opMa, CTEIEHb CpacTaHHs, OKpacka,
ornyuieHue), BeH4rK (popma BeHUHMKa, hopMa M cpacTaHue JIENECTKOB, HAJIUYHE OTTHOO0B, OKpacKka, 0COOEHHOCTH 3€Ba U
1p.); aHAPOUEH — YKCIO THIYMHOK, XapakTep HMX PAaCHOJIOKEHHMs, CTeNeHb cpacTaHusi (Juis O00OBBIX — OJHO - HIH




JByOpaTCTBEHHBIH aH/ApoIel), 0COOCHHOCTH CTPOCHMS THIYMHOYHBIX HHUTEH M NBUILHUKOB (MHTPO3HBIE, SKCTPO3HBIE),
PacKpBIBAIOTCS ILEJISIMHA WM JBIPOYKAMH, CIUIIAHUE MBUIBHUKOB (CJIOHOLBETHBIE U KOJIOKOJILUYNKOBBIE); THHELICH — THII
(armoxapnHbIf, NEHOKAPIHBIA: CHH -, TIapa- WM JIM3UKAPIHBIN), YUCJIO TUIOJOIMCTHKOB (U1l allOKApITHOTO - MOHO- HJIH
MOJIMMEPHBIH), MOJIoXKeHHe U (opMa 3aBs3H, CTENEHb BBIPAXKEHHOCTH CTOJIOMKA, (JOpMa M OKpacka phUIbLA; CIIOco0
ombUIeHUs, OpMyJia U JUarpamMMa [BETKa.

6) Ilnoxs! u ceMeHa.

[Tnoap! — Tun (aro- Wiu NEeHOKAPINK ), Ha3BaHHUE (OPEIIKH, JIUCTOBKH, 000bI, KOPOOOUKH, CTPYUKH, ATOMBI U T.1I.),
0COOCHHOCTH BCKPBIBAaHHS CYXUX MHOTOCEMSIHHBIX, KOHCHCTEHIIMS M OKpacka COYHBIX IUIOJIOB.

CemeHa — pa3mepsbl, (opMa, OKpacka, HaJIM4YHME NPHCEMSHHHKA, OCOOEHHOCTH CTPYKTYPhl M OKPAaCKH CEMEHHOH KOXKYDBI;
9KOJIOTHUSI PaclpOCTPaHEHUs! IUIOJ0B U ceMsH (0apo- WK auIOXOpHBIE, SKTO300XOPHBIE, SHI0300XOPHbIE, aHEMOXOPHBIE
U T.11.). Bee 1 mnozisl M ceMeHa OJJMHAKOBBI 110 (hopMe U OMOIOTHUECKUM 0COOCHHOCTSIM, MEET JIM MECTO I'eTepOKapIIns
Y TETEPOCIIEPMHUSI.

7. JletampHas XapaKTCPUCTHKA JKU3HEHHOW (OPMBI C YYETOM CTPYKTYypHl HAJ3€MHBIX H TIOJ3E€MHBIX OPIaHOB,
MPUHAIIEKHOCTD K 9KOJIOTMYECKAM IpyNnaM 1o (GpakTopaM BiIard, cBeTa u T.1. buonorndeckuii Tum no Paynkuepy.

8. IlpakTHyeckass 3HAYMMOCTb, HCIIOJIB30BAHHE YEIOBEKOM (JIEKAPCTBEHHOE, KOPMOBOE, TEXHHYECKOE, JEKOPATHBHOE,
COpHOE H T.II.).

3aganue: 3apucoBaTh.

KoHTposbHbIE BOOPOCHL!

Jatb onpenenenue xu3HeHHOH hopme(KD).

UeM oTIMYAIOTCA APEBECHBIE, TIOTYAPEBECHBIE U TPABSIHUCTHIC PACTCHUS?

HazoBure o0uiye 1 0TINYNTEIbHBIC IPU3HAKK KOPOTKOKOPHEBHIIHBIX, KUCTEKOPHEBBIX U JTTMHHOKOPHEBUIHBIX KD,
Ha3zoBure ob1me 1 oTIMYUTEIbHbIE IPU3HAKU CTEPKHEKOPHEBBIX K.

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

akrwNE

JIABOPATOPHAS PABOTA Nel3
I'eHepaTHBHBIE OPraHbl LBETKOBOI0 PACTEHHS

Llgemoxk. Mopgonozun yeemka

Llens: 1) Ilo3HaKOMUTBCS ¢ Pa3HBIMU THIIAMHU [IBETKOB, OCOOCHHOCTSAMH pacloiokeHus ux dacreil; 2) Hayuntscs
CaMOCTOATENLHO COCTABIATH (POPMYITY U JMarpaMMy IBETKa.

Mamepuane k 3ansamuro: GUKCUPOBAHHBIC LIBETKH JIIOTHKA €IKOT0, KyNaJIbHUIIBI €BPOIEHCKON, FOpOXa IIOCEBHOTO, KyOBIIIKH
JKENTOM.

Xoo pabompi:

1. Paccmotpetsb mBeTok JroTHKa enxoro (Ranunculus acris L.), HaliTu Jameyky, BEHUHK, TBIYMHKH, TIeCTUKH. [locunTath HX
4HCI0. BEIICHUTB, Kakoe HBETOJI0XKE N0 (opMe M KAKOB HOPSIOK PACIIONOXEHHUS Ha HEM 4acTell [IBeTKa.

BEIUICHUTD NIETIECTOK, HAWTH Ha HEM HEKTapHYIO SMKY, IPUKPBITYIO Yelryiikoi. CaenaTb BBIBOJ, HACKOJIBKO JIETKO TOCTYIICH
HEKTap B IIBETKE.

3ananue: 3amucaTh CIOBECHYIO XapaKTEPUCTUKY L[BETKA JIIOTHKA, (GOPMYITy IBETKA. 3apHcOBaTh MPOJOJIBHBIN pa3pes IBETKa
U MarpamMmmy.

2. Takum xe 06pa3oM JaTh XapaKTEPUCTHKY BETKY KymnaisHHUIb! eBporeiickoit (Trollius europaeus L.), ropoxa moceBHOTO
(Pisum sativum L.). HaiiTu 0COOEHHOCTH B CTPOCHHH OKOJIOIBETHHKA, B PACIIONOXKEHUH HEKTAPHUKOB, B CTPOCHHH
aHJpolLesl ¥ THHEeLesl.

3amanue: 3anKcaTh CIIOBECHYIO XapaKTePUCTHKY [IBETKOB KyHAIBHHIBI K TOpoxa, GopMyily LIBETKOB. 3apHCOBATh THarpaMMebl
[IBETKOB.

3. Paccmorpets uBetok KyObiniku sxentoid (Nuphar lutea L.). Haiiti mocTeneHHBIN Mepexo OT JISIECTKOB K THIYMHKAM.

3amanue: 3anKcaTh CIIOBECHYIO XapaKTEPHCTHKY 1IBETKa KyOBIIIKH, (OpMYITy BETKa. 3apHCOBaTh JHArpaMMy [IBETKa.

3apucoBaTh NEPEXOIHBIN S OT JICTIECTKOB K THIYMHKAM.

4. B xauecTBe KOHTPOJILHOH pabOThl COCTaBUTh XapaKTEPUCTHUKY MNPEIIOKEHHOMY MPEIoaBaTeieM LBETKY KaKoro-TO
BUJIA.

KoHTpoJIbHBIE BOIPOCHI.

1. Yro HaA3BIBAIOT IBETKOM?

2. Kakumu npu3HaKaMH XapaKTepU3yeTcs: OKOIOIBETHUK? KakOBbI BAPHAHTHI €r0 CTPOCHHS?
3. HazoBurte 0cOOCHHOCTH CTPOCHUS JICTICCTKOB, UX 3HAYCHUE.

Anopoueit. I'uneyeit

Lens: 1) [To3HAKOMUTBCS C pa3HBIMU THIIAMH aHAPOLES,, 0COOCHHOCTSIMH CTPOSHHS THIYHHKHY; 2) [I03HaKOMUTEBCS ¢ pa3sHBIMHU
Tunamu ruHenes; 3) Hayantecs caMoCTOSITeTbHO ONPeAeIISITh THIT aHAPOLES] ¥ THHETIes.

Mamepuanvl k 3anamuro: GUKCHPOBAHHBIEC [IBETKU JIWJINU TUTPOBOH, IIBETKHU BETYIINX PACTCHUH.

Xoo pabomet:

1. Paccmotpers 1BeTOK Jimynu turposoit (Lilium tigrinum L.). 3anucarts GpopMyity, 3apucoBarh auarpammy. BeraieHuTs
TBIYMHKY, 3aprcoBaTh. OTMETUTD KaualOIUICs IbUIbHUK, THIYMMHOYHYIO HUTB.

PaccMoTperh 1OJX MHKPOCKOIIOM IIONIEpEeUHbIH cpe3 mbUIibHUKA. Haiitm snunepmy, sHpotenuidl (GuOposHBIN CIO¥),
napHeTaibHbIe KIETKH U TalleTyM, MbUIbLYY B IbUIbLEBBIX rHe3aax (loculi), (theca), cBI3HUK.

3aganue: 3amicaTh GopMyily M qUarpaMMy [BETKa JIMJIMHU. 3apUCOBaTh OOIIMI B/ TEIYMHKU M MTONEPEYHBIN Cpe3 MbIIbHUKA,
CJIeNIaTh COOTBETCTBYIONIME 0003HAYCHMYSL..




2. TlpurotoBuTh mpemapaT MbUIBLBI LBETYLUIMX pacTeHHH (OyBaHYMK JeKapcTBeHHbI — Taraxacum officinale u mp.),
MIOMETHB €€ Ha MOKPOBHOE CTEKJIO B Karllo pacTBopa caxapossl (15 % ). PaccMorpers nox MukpockoroM. OTMETHTS, ©
KaKOW MHTEHCUBHOCTBIO MPOMCXOANUT MIPOPACTAHHE MBIIIMHKH.

Jlnist 3TOM 1enM Ha MMOKPOBHOE CTEKJIO HAHECTH KAaIUTIO PAacTBOpA Caxapo3bl , TOMETHThH B HEE MBUIBIYY M HAKPHITH MPEAMETHOE
CTEKJIO C BEIEMKOW TaKUM 00pa30M, 4TOOBI KaIlisl OCTajach B BeleMKe. Kpas MOKpOBHOTO CTEKJIa IPOMa3aTh Ba3EIHHOM,
4TOOBI UCKIIIOUUTH UcrapeHue pactBopa. OcTaBuTh Ha IpopacraHue. EsxelHEBHO NpOBepsis, MOSBUIACH JIM TBUIbIEBAs
TpyOKka. OTMETHTH NBUIbIIA KAKOTO PACTEHHMs JIy4llle MPOpocia B IPEIUIOKEHHOM PacTBope, Kak ObIcTpo (GopMupyIOTCS
MBUTBIIEBBIE TPYOKH.

3amanue: 3aHECTH B aTbOOM pe3yJIBTATHI ONBITA. 3apHCOBATH MPOPOCIIYIO MBUTHHKY HA Pa3HBIX CTAIMSX IIPOPACTAHHUA. .

3. PaccMmoTpeTs mecTHK WK, 3apUCOBATh BHEIIHUH BHI. PaccMOTpeTs Ha TOTOBOM IIperapare IMONepedHbIl cpe3 uepe3
3aBA3b.

Omnpenenuts TUI THHELES, TUI IUTAlCHTAlNH.

PaccmoTpeTs cemMe3adaTok, HAalTH Xajla3ajdbHbIH 1 MUKPOIMISIPHBII KOHIBL. CaenaTh BEIBOJ O THIIE ceMe3adyaTKa JIMIIHH.
3aganue: 3apucoBaTh BHELIHUI BUJ NIECTHKA, TIOTNIEPEYHBIN pa3pes 3aBsi3u, clieslaTh He00X0IMMbIe 0003HAUCHHSI.

KoHTpoJibHBIC BOMIPOCHI:

1. Yro HaA3BIBAIOT IBETKOM?

2. Kakumu mpusHakaMy XapaKTepH3yeTcs OKOJIOUBeTHHK? KakoBbl BapHaHTBI €0 CTPOCHMUS?
3. HazoBurte 0COOEHHOCTH CTPOEHHUS JIETIECTKOB, UX 3HaUeHHE?

Cmpoenue naooa, Knaccuguxkayus no munam 2uneyes

Lenv: 1) Ilo3HaKOMUTBCS C pa3HBIMHU THUIAMHU IUIOAOB, OCOOCHHOCTSIMH WX CTpoeHHs; 2) HayuuTbcs caMOCTOSTENbHO
OTPeIeIISITh THI TUIO/I0B.

Mamepuanwvt x 3ansmuto: GUKCUPOBAHHBIE W CBEKHE IUTOJBI KamyHHUIBI GoioTHou (Caltha palustris), orypua (Cucumis
sativa), momumopa (Lycopersicum esculentum), cmoneBku 6enoii (Silene alba), 3emnsuuku (Fragaria vesca),
kpbokoBHUKa (Grossularia reclinata), sumam (Cerasus vulgaris), mamuast (Rubus idaeus), s6monu (p. Malus),
mmnoBHuKa (P. Rosa), ropoxa (Pisum sativum), kiesepa (p. Trifolium), pensxu quxoii (Raphanus raphanistrum), cypenku
(Barbarea arcuata), kiena (p. Acer), sicens (p. Fraxinus), ykpoma (Anethum graveolens), 6osipsiauka (p. Crataegus),
3enenuyka »xkenroro (Galeobdolon luteum Huds.), maka (p. Papaver), 6enenst (Hyoscyamus niger), rpaBuiat pedHon
(Geum rivale) uap.

Xoo pabompi:

1. PaccmoTpers Ha mnpumepe kamyxuuibl OonorHoi (Caltha palustriS) MHOroMHMCTOBKY, BO3HHUKIIYIO Ha OCHOBE
arnokapnHoro ruHenes. OnpenenuTh crnocod BCKPhIBAHUS, K YeMY NPUKPEIUISIFOTCS CEMEHA.

3ajanue: 3apucoBaTh BHEUIHUI BUJI IO/ U MTONIEPEUHBIN Cpe3 Yepes JUCTOBKY.

2. Cpenarb monepevHsie cpe3bl uepe3 mioasl orypua (Cucumis sativa), nomumopa (Lycopersicum esculentum), cmosieBku
6eoii (Silene alba). Onpenenuts T THHEIES ITUX PACTEHUN, TUIT ceMe3adaTka. PacCMOTpeTh UX MO TyMOi.

3ajanue: 3apucoBaTh BHEUIHUHN BUJ U MONEPEYHBIN Cpe3 MI0/[0B, 0003HAYNB IPAHUIIBI [LIOJOJUCTUKOB, TUIAIIEHTY, CEMEHA.

Craenarh COOTBETCTBYOIIHE 0003HAYCHHUSI.

3. Pas3o0parh MmI0/bl Pa3sHbIX PACTEHUI [0 TUIIAM THHELES.

3ajanune: 3apucoBaTh BHEIIHUM BHA IJI0JA W IIOTMEPEYHBIM WM TPOAOJBHBIA Cpes3bl MIOA0B. JlaTh HCYEPIMBIBAIOIIYIO
XapaKTEPUCTUKY TUIOJY M THITy THHeles. JlaTh Ha3BaHUS IIOIAM.

KoHTpoJbHbIE BOIPOCHI!

1. Yro Ha3wBaeTcs mwonoM? Kakue 4acT 1iBeTKa MPUHUMAIOT y4acTHe B (POPMUPOBAHNH OKOJIOILIOAHHUKA? B Kakux
ciydasix?

2. U3 kakmx gacteil COCTOUT oKoJomutoaHuK? KakoBo ero pazHooOpasue?

3. Kak cienyer Ha3BaTh 1107161, OOBIYHO NMEHYEMBIE SITOJI0H Y 3eMIITHUKH, Y€PEMYXH, YePHUKH, KPDKOBHHKA, ITUITOBHHUKA,

MaJIHBI, PIOUHBI?

KakoBa cBsi3b Mex 1y ceMEeHaMH U OKOJIOIIIOAHUKOM?

Kakne Mo>kHO Ha3BaTh MPUCIIOCOOJICHHS IIJIOAOB K pacipocTpaHeH o ceMsiH? Crioco0bl paciipocTpaHEeHUs..

ok

2. MeToanyecKue MaTepuasbl J1JIs CAMOCTOSITEIbHON padoThl
CamocrosTenbHast paboTa MpH TEOPETHYECKO MOJIrOTOBKE — M0 KKAOMY pa3feiny 4acTh TeM YaCTHYHO BBIHOCHTCS Ha
CaMOCTOATENIbHOE M3yUeHHE CTyIeHTOB. KauecTBO BBINIOJIHEHHSI CAMOCTOSATENILHOM pabOThl OLIEHUBAETCSI BO BPEMs TEKYIIErO
KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTalluu. BOHpOCBI K JTaHHBIM TE€MaM BKIIOYECHBI B CIHMCKHW BOIIPOCOB K KOHTPOJIBHBIM
paboTaM H K SK3aMeHy.

3AAAHUE 1

CocTaBbTe KOHCIIEKT IT0 TeMe « Y CTpOUCTBO MUKpockoma. [IpaBuia paboTs»

Ha pucynkax 1 u 2 nokaszan mukpockorn MBP-1. B npakruueckoit paboTe MOI'yT BCTpeUaThCsi caMble pa3HOOOpa3HbIe
MHKPOCKOIIBI, 00JI€€ TIPOCTHIE MITH O0JIee CI0KHBIE, OJJHAKO NX COCTABHBIE YACTH OCTAIOTCSI HEM3MEHHBIMU.

MHUKpPOCKOII CKOHCTPYHPOBAH U3 ONMUYecKux 9acTei, y1acTBYIONINX B IOCTPOCHUN ONTHYECKOTO H300paKEHHs, 1
Mexanuueckux 4acTed, CIIy’KalluX Ul yA00CTBa MONb30BaHMS ONTHYECKIMH JacTIMH




Puc.1. Mukpockon MBP-1 B pa3pese Puc.2. Mukpockonr MBP-1. Brentauii Bug

Onrnueckue 4acTu 0o0pa3yloT ABE CHUCTEMBI — ocgemumenvHylo W Habaooamenvhyio. OCBETHTENbHAsS CHCTEMa
COCTOMT W3 3epkara (1) u xomdencopa (2) ¢ anepmyphoii Oouagpazmoii (3) U CbeMHbIM ceemopurvmpom (4).
HabmogarenpHas cuctema cocTouT w3 obwexkmusa (5) um oxkynapa (7), coequHEHHBIX mybycom (19). B Mukpockomax c
HaKJIOHHBIM TyOycoM umeercs npuzma (6), OTKIOHSIONAs JIydH CBeTa.

Mexannueckune dactu: K ocrosanuio (8) mpuBnHueHa KOpoOKa c muxpomempenuvim mexanuzmom (9). Bpamas
PYKOSTKY Muxkpomempertnoco eurma (13), MOKHO TUIABHO TOJHUMATh WM OITyCKaTh npeomemmuwiti cmoaux (10). Ha
CTOJIMKE JIEXKHUT epawjarowutics ouck. Ilpn momomu IByX eummog 15 (cupaBa W cieBa) 3TOT IUCK MOXHO IUIaBHO
HepeIBUraTh TOPH30HTAIBHO BO BCEX HampabieHMsX. OmHako mpuOeraTh K MOMOIIM 3TOTO MEXaHHW3Ma CIEIyeT TONBKO B
PEeNKHX CIIydasxX, TONbKO NpH paboTe ¢ CHIBHBIMH 0oOBekTHBaMu. [Ipu oOBIuHON paboTe He cledyeT TakXke AOIyCKaTh
BpAICHNA AUCKA, TS YeTO €ro 3aKperiioT BUHTOM14.

B kopoOke ¢ MHKpOMETPEHHBIM MEXaHHU3MOM TMOJBW)XHO TPUKPEIUICH KpoHwimeln KoHoencopa 12 ¢
[UIHHAPHYSCKON THIIb30H, B KOTOPOH C MOMOIIbI summa 24 dukcupyercs kouaeHcop. [TogHMMAOT M OMyCKAaKoT
KOHJICHCOP C TOMOIIbI0 pykosmku 22. K npyroél cTopoHe xopobku 9 TMOABWKHO TPUKPEIUICH my6ycodepoiicamens 16.
Bpamiass pykosiTKy xpemanvepuvl (maxpoeunm) 17, €ro MOXXHO INOJHAMATh M OMYCKaTh AJsI OBICTPOTO HAaBEAEHHs Ha
PE3KOCTb.

K tybyconmepxkaremo Ha ronoBke 18 mpukpermen TyOyc 19. OcmabuB cmonopwuweiti éunm 2(, MOXHO CHSTB
HaKJIOHHBIA TyOyC 1 3aMeHHTH ero npsiMbiM. CHu3y TosioBKH 18 npukperiena pesoavgepnas conoska 11, B THe3/1a KOTOPOH
BBHHUYMBAIOTCSI 00BbEKTHBBL. BUHT 21 city’>XUT AJ1sl IEHTPUPOBAHUS TOJIOBKH, M €r0 HU B KOEM CIIy4ae HeNb3s TPOTaTh.

W3yuaemblii mpenapar KiIagyT Ha CTOJIMK MHKPOCKOMA IMOJ OOBEKTMBOM M OCBEUIA0OT CHU3Y IIyYKOM CBETa,
OTpakE€HHBIM OT 3epKana. JIyun, coOpaHHBIE KOHIEHCOPOM, IPOXOIAT Yepe3 ImpenapaT U HOoMajaloT B 0ObEKTUB, KOTOPBIH
CTPOWT yBEIHUEHHOE, 00paTHOE M JICHCTBUTENBHOE H300pakeHHe. JTO M300pakeHHE paccMaTpUBAeTCA B OKYJSIp, KaKk B
aymy. OKOHYaTeIbHOE N300paskeHNe, BOCIIPHHIMAEMOE T1a30M, YBEINUYEHHOE, 00paTHOE 1 MHUMOE.

B pabote mo kypcy aHaTOMHUU ¥ MOP(OJIOTHH PACTEHUN TIOJIB3YIOTCS OKYJISpaMU C COOCTBEHHBIM yBelndeHueM 7X,
10X u 15X,00pexTnBamMu ¢ cobcTBeHHBIM yBenmnueHneMm 8X, 20X n 40X- OOmee yBenuueHne, MOIydaeMoe NP KaKo-
1100 KOMOMHAIMK OKYJisipa U OOBEKTHBA, BBHIUMCIISIIOT MEPEMHOXKEHHEM yKa3aHHbIX BeJdu4YuH. Hampumep, KoMOUHAIMS
okymip 15X m oOpextmBa 8X maer obmee yBemmdenne 120. OO0bexktuB 8X maer Tak HaszplBaeMoe Maioe (ciaboe)
YBEJIMYEHUE, OCTAJBHBIE 00BEKTUBHI — OoJbmioe (cuabHOe). O0BekTHB ¢ yBenmnueHneM 90X mcronmp3yercss peako M Ipu
paboTe ¢ HUM mpenapar JODKEH OBITh 3aKII0YeH B 0COOYI0 IMMEPCHOHHYIO CHCTEMY.

Jnst cO3HATENHHOTO HCIIONB30BAHKUS BCEX BO3MOXKHOCTEH, MPEIOCTaBIISIEMBIX MHKPOCKOINIOM, OY€Hb Ba)KHO HUMETh
SICHOE IIPEACTABIICHUE O paspeulaioweli cnocobOHocmu ONTHIECKON CUCTEMBI.

KagecTBO MHKPOCKOITMYECKOTO M300paKeHUS OTPEeNsIeTCs] TeM, KaKOH BEIMIMHBI IeTAJId MOXKHO B HEM Pa3JINYNTh,
MHa4Ye TOBOPS, PACCTOSHHUEM, Ha KOTOPOM JIBE PSAOM JIeKallle TOYKH WM JIMHUM BHIHBI pa3ienbHo. YeM MeHbIIe 3TO
paccTosiHHE, TEeM BBIIIE Pa3pelaromas ClIoCOOHOCTh ONITHYECKOW CHCTEMBI.

KagecTBO MUKPOCKOIIMYECKOT'O H300PaKEHHNS OIIPEIEIIIETCS MIPEXkK/IE BCETO pa3pelIaonieil CHoCOOHOCThIO 0OBEKTHBA.

OkyJsp e, YBeJIMUUBas KapTHHY, TIOCTPOCHHYI0 00bEKTHBOM, HE MOXKET BBISIBUTH B HEH HOBBIC JETAIIH.

Eme oawH mokasarens BaKeH JJISI XapaKTEepPUCTHKH O0BEKTHBAa — €ro pabodee pacCTOSHUE, MO KOTOPHIM MOHUMAIOT
paccTosiHue OT (PPOHTATBLHOM JTUH3BI 10 MMOBEPXHOCTH MMOKPOBHOTO cTekia HopManbHOHU (0,17 MM) TommuHbl. Y 00bekTHBA 8
3TO PacCTOSTHHUE MPUMEPHO 8,5 MM, a y 00jee CHIIBHBIX 3HAYUTEIbHO MEHBINE. DTO HaJ0 UMETh B BUAY IIpU paboTe: CHIBbHBII
00BEKTHB MOYTH MPUKACAETCA K IMOKPOBHOMY CTEKIy, OCOOCHHO €CIM OHO TOJIIE HOPMBI, M TMPH HEOCTOPOKHOH padoTe
MMEETCsl OACHOCTh MOBPEANTh OOBEKTUB U TpEnapart.

Oxyssapst 10 u 15 Hanbonee npuroaHs! st paboThI.

OCHOBHBIE npuembi PAbOTHI ¢ MUKPOCKOIIOM

Opranuzamusi padouyero Mecta. MHKPOCKON YCTaHABJIMBAIOT IPOTUB JIeBOro Iuieya. CrpaBa OT HEro OCTaBJISIOT




cBOOO/IHOE MECTO Ul NPUTOTOBIICHUS IIperapara, JUlsl pucoBaHus M 3anuceid. CTyJl WM BUHTOBOM TaOypeT JOJIKHBI OBITh
TaKOH BBICOTHI, YTOOBI pabOTAIOUIMH MOT CMOTPETh B OKYJISIP O€3H arpsKEeHUs..

Ha xaxnom pabodyeM MecTe JODKHBI OBITh MPUTOTOBJICHBI IPEJMETHBIC U OKPOBHBIE CTEKJIA, IPENApOBAIbHBIC UIJIbI,
CTEKJISIHHAsI MaJ0YKa WM NMUIeTKa, OpUTBA, CTakaH C YMCTOM BOAOM, MSTKas TPSAIOYKA ISl MPOTHPAHUSI CTEKOJ, KyCOUKH
¢unbTpoBaNEHON Oymaru. [IJisi MpOTHUpaHHWS ONTHYECKHX CTEKOJ OKyJisipa U OOBEKTHUBOB CJEAYeT YHOTPEOIATh TOJBKO
CIIeIIMaNbHYI0 (DIaHeNbKy, MPUIaraeMyro K MUKPOCKOITY (€€ MOJKHO 3aMEHHTH MATKOH, HECKOJIBKO pa3 CTUPAHHOH JIbHSHOM
WA XJI0MIaTO0YMaKHOH TPSIIOYKOIL).

PaGoTa HauMHaeTCs C YCTAHOBKM OCBELICHHS, 3TO OYCHb OTBETCTBEHHBIH MOMEHT, IIOCKOJBKY HPEKAE BCETO OT
OCBELICHHs IIperapara 3aBUCHT BHAMMOCTh OOBekTa. bonbmioe 3HaueHHe HMMeeT HCTOYHUK cBeTa. OdYeHb XOpoll
€CTECTBEHHBI CBET OT OKHA, OJHAKO MpsAMBIC JIy4d COJIHIA BPEIiT 3peHHIo. MOXKHO OpaTh CBET OT HACTOJBHOMN
JIEKTPOJIAMIBI ¢ MAaTOBBIM WJIM MOJIOYHBIM OAJUTOHOM. XOpOIIM TakkKe JIaMIIbl JHEBHOTO cBeTa. J[yis Gojiee OTBETCTBEHHBIX
paboT ynoTpeOstoT CreuaibHbie OcBeTUTeNbHbIe annapatei(OMU-17,01-19).

OcgellieHEe YCTaHABIMBAIOT CIEAYIOIUM 00pa30M: MUKPOCKOI CTaBST MPOTHUB JIEBOTO IUIeYa; Bpallas peBOJIBLBEPHYIO
TOJIOBKY, CTaBAT OOBEKTUB 8§, MPOBEPSIOT €ro IEHTPUPOBKY M pacCTOSHHUE A0 NpeaMeTHoro cronuka (okomo 0,8—0,9
MM);KOHJICHCOp TOJHMMAIOT [0 YIOpa; pacKpbHIBAIOT IOJHOCTBIO alepTypHyr jauadparMy NOA KOHIECHCOPOM;
MOBOPAYMBAIOT 3€PKaJ0 K MCTOYHUKY CBETa, HAINPaBJISAs JIyd B OTBEPCTHE HA NPEIMETHOM CTONHKE. 3€pKajo MMEET JIBe
CTOPOHBI — IUIOCKYIO U BOTHYTY!0. OHH HCHOJB3YIOTCSl B 3aBUCUMOCTH OT YCJIOBHH OCBEIIEHHOCTH, IIPH HEIOCTaTKE CBETa
HOJIB3YIOTCS. BOTHYTOH cTOpOHOH. Bpamas 3epkaibie, DoOMBAIOTCS TOro, 4TOOBI IOJNE MHKPOCKONMa OBUIO SIPKO M
PaBHOMEPHO OCBEILCHO.

Ilpy nOCTATOYHO SIPKOM OCBEIICHWM MOXHO Ha JepKaTelb Iox auadparMoil BIIOKHTH MAaTOBOE CTEKIO MM
CBETOQUIIBTP.

Y CTaHOBJICHHOE OCBELICHHE HE JOJDKHO HApYIIATHCS O KOHLA 3aHATHA. Ecii oHO citydaiiHO cobbeTcs, Bce onepanuu
MOBTOPSIIOT B TOM K€ MOPSIIKE, EPEBE/sI MUKPOCKOII IPEIBAPUTEIBHO Ha Ca0bli 00bEKTHB.

Bo Bpewmst paboThl cuily OCBELIEHHS Ha/I0 00s3aTeNIbHO PEryJIMpoBaTh, CyxkKas U pacKpbiBas quadparmy, MoJHUMas I
omyckasi KOHAEHCOp. IIpu CIMIIKOM CHIIBHOM OCBEUICHWH INPO3pAayHbIE W HEKHbBIC JIETalId CTAHOBSATCS HEBUIUMBIMHY,
MaJIOKOHTPAaCTHBIMH; HAIPOTHB, MPH U3JUIIHEM YMEHBUICHHH AuadparMbl He BCS anepTypa OOBEKTHBA HUCIOJIB3YETCs, YTO
MPUBOAMT K YMEHBIICHUIO pa3pellarollei CliocoOHOCTH.

Ipucomosnenue npenapama.

Yaine Bcero H3y4aroT IpernapaThl, IOMEIICHHbIEe B BOy. V3-3a ncrapeHus BOAbI TAKUE MPErnapaThl He MOTYT XPaHUTHCS
IUTUTENIbHOE BPEMsSl M IIOTOMY IOJIyYHJIM HA3BaHHE BPEMEHHBIX. [lJIi MPUTOTOBICHMS BPEMEHHOrO IIperapara Ha 4YHCTOE
NPEIMETHOE CTEKJIO HAHOCAT KaIUII0 BOJBI, MOMENIAIOT B Hee HCCIeOyeMbId OOBEKT M 3aKPHIBAIOT MOKPOBHBIM CTECKIIOM.
Kamst BOABI, 3alOJHHB MPOCTPAHCTBO MEXKIY CTCKIAMH, HE JOJDKHA pacTeKaThCs. [IOKPOBHOE CTEKJIO OYeHb XPYIIKO,
HO3TOMY IIepes YINOTPeOIICHUEM ero 0OYeHb OCTOPOXKHO MPOTHPAIOT MATKOH TPSAIMOYKOHM, CBOOOJHO HAKMHYTOH Ha MabIbI
npaBoi pyku. OCTOPOXXHO NMPHIEPKUBAsE CTEKIIBINIKO MAJBIAMHU JIEBOH PYKH, €ro, COBEPUICHHO HE Ha)XKMMas, MPOTHPAIOT
cpasy ¢ IByX CTOPOH.

HaKJ’Ia}:[bIBaTI) TIOKPOBHOE€ CTCKJIO HAaAO0 OCTOPOXKHO, MPUACPKUBAA 3a YTOJKU ABYMSA NaJblIaMU W OIIyCKas CIEpBa
OJTHUM KpaeM 70 COTNPHKOCHOBEHUsI C Kalliel AJisl TOro, YTOOBI MOJ| MOKPOBHOE CTEKIIO He rmoman Bo3ayx. MHoraa ObiBaeT
HEo0X0MMO yOennuThCss B NMPUTOJHOCTH MaTepuana, He HakliaJblBas CTekso. Pabodee paccrosiHue ciaboro oObeKTHBA
JOIIyCKaeT 3T0, OJJHAKO IepeJl IePEeX0a0M K OoJiee CUIbHOMY 0OBEKTUBY IIOKPOBHOE CTEKJIO HAJI0 HAJIOKUTH 00S3aTENbHO.

Dokycuposka.
W3yueHune npemnaparta_Bcerjia HAaYMHAIOT MPU MAJIOM YBEIWYEeHHU. [ MOMydeHUs Pe3KOTro M300pa)keHHsl BpallaroT

PYKOSTKY KpeMmajbepsl, TTsas cOoKy (IToOBI HE pa3faBUTH Ipenapat!), ¥ OMyCKaloT 00beKTHB mpumepHOo Ha 0,5 cMm oT
npenapara. [1oTom, TJsiisl B OKYJISIp, TOJAHUMAIOT OOBEKTUB JI0 HOSIBIEHHSI pe3koro u3odpaxkenus. [Ipu cnabom oObekTHBE
MOJIB3YIOTCS_TOJILKO KPEMalIbepOl M COBEPIIEHHO_HEe Pab0Tal0T MUKPOMETPEHHBIM BUHTOM!

Ilepen nmepexonom k Goisiee criIbHOMY OOBEKTHBY MECTO Iperapara, IoJUIe)Kallee M3y4YeHHIO, CTaBAT TOYHO B LEHTP
TOJIS 3PEHMUS.

CMmeHy OOBEKTHBOB IPOM3BOAAT IyTEM OCTOPOXKHOTO BpalleHHUs PEBOJbBEPHOH ToNOBKW: J[limHa ompaB Bcex
00BEKTHBOB PAacCUMTaHa TaK, YTO MPU CMEHE OOBEKTHBOB OHM OKA3bIBAIOTCS Cpa3y Ha JOJDKHOM PAaCCTOSHHUM OT Iperapara.
OnHako 4acTo pe3Koe N300pakeHHe OTCYTCTBYET M3-3a HETOYHOTO BBMHYMBAHMS OOBEKTHBA B THE3I0 WIJIM IO JIPyrod
npuuune. [losTomy npu nepeBoje Ha Gonee CHIIBHBIN 00BEKTUB HEOOXOJMMO KOHTPOJIHPOBATH, YTOOBI OOBEKTUB HE 3ajiell
npemapat. MHorna mepen cMeHoi TpeOyeTcs cierka MpUIOAHITh TyOyC, a 3aTeM IepeBecTH; HaOonas cOOKy, OMyCTUTh
IMOYTHU OO0 COIPUKOCHOBCHUA C IIPE€IapaTroM M TOJBKO 3aTEM IOJHHUMATh, TJIAAA B OKYJIAP. Bce >t ornepanun Mmporu3BOAAT
TOJIKO C TMOMOIIbIO Kpemasbepbl. [locie ycTaHOBKH Pe3KOro M300paeHHs [IPpU CHIIBHOM YBEJIMYEHHH MOXHO MOJIb30BaThCS
MHUKPOMETPEHHBIM MeXaHH3MOM. Ero pykosTky BpamiaroT B 00e CTOpoHBI He Oosiee yem Ha mosobopora. Ha xopoOke
MHUKPOMETPEHHOT'O ME€XaHU3Ma C O}IHOI\/’I CTOPOHBI UMEIOTCA IBE PUCKH. Hanecennas IPOTHUB HUX TOYKaA BCE BPEMA JOJIKHA
HaxXOJUTHCA MEKIY PUCKAMM. Ecmm ona BBIXOOUT 3a OTU NPEACIIbI, TO JOJIKHA OBITH HEMCJICHHO BO3BpaIll€Ha B HOPMAJIbHOC
TMIOJIO’KEHHE, NHAYe MEXaHU3M HUCTIOPTHTCSL.

Bo Bpemst Habro/1eHNST B MUKPOCKOI 004 IJ1a3a Halo Aep>KaTh OTKPHITBIMH, YTOOBI MEHBIIE YTOMIISTHCS.

Vx00 3a MukpockomoM. MHKpPOCKOII — OYECHb TOYHBIA M CIIOXKHBIA mpuOOop. TONBKO MpH TIIATETHHOM YXOJIE OH
HAJIC)KHO CIIYKHUT MHOTHE Tobl. [IpaBriia yxoza 3a HIM CBOIATCS K CIEIYIOMIEMY .

Onrtrdeckue CTEKIa MPOTUPAIOT CIICIIUATFHON (IIaHEeNeBON TPATIOYKOHW, KOTOPYIO HU ISl YETO APYTOTO YIOTPeOIATh
Henb3s. CTekia mpoTuparoT 6e3 BCIKOTo HakuMa. [lepen mpoTupaHueM CMaxHBaIOT MBLITbL 0CO00H 00e3KUpEHHOM
KHCTOUYKOM, MTPUIIOKEHHON K KaKJI0MY MUKPOCKOITY.

[lepen mpoTupanreM MOKHO TOABIIIATH HA JIMH3BL. ECIN 3TOr0 HEZOCTaTOYHO, HAHOCAT KAIUTI0 YHUCTON
BOJBl. Pa3BMHUMBATH OOBEKTHBBI KAaTETOPHUYECKH BOCIPEINACTCSA, TaK KaK 3TO HEMHHYEMO 3aKaHYHMBACTCS WX
ropyeil.




Oco0oii 3a00Tbl TPEOYIOT NMMEPCHOHHBIE 00BEKTUBHI. Ilociie paboTHl MMMEPCHOHHOE Macjio aKKypaTHO YJalsioT
criepBa 4MCTOl QuibTpoBaibHOW Oymaroif, a 3aTeM MATKOH YMCTOW TPSIIOYKOM, ciierka cMoueHHOW B OensuHe. Eciu mo
HEPSIUIMBOCTH MAcJIO OCTAJIOCh Ha OOBEKTHBE M 3aCOXJI0, YJAJIUTh €0 MOXKET TOJILKO CHELUAIIHCT.

3arpsA3HEHHOCTh OKYJISIpa ONPENENSIOT, MIAS B MUKPOCKOI NPU CYXXKEHHOH quadparmMe M Bpaias okyJsip. I'ps3s,
MPUINIIIAA K JUH3aM OKYJIApa, Taioke Bpamtaercs. HapykHble MOBEpXHOCTH JIMH3 MPOTUPAIOT MATKOU Tpsanoukoi. Ecmu
BCE XK€ TPSI3b OCTAETCS], MO’KHO OCTOPOXHO PA3BHHTUTH OKYJISAP U MPOTEPETh BHYTPEHHHE MTOBEPXHOCTH JIMH3.

ITocme paboOTHI MPOBEPSIIOT LENOCTh BCEX YACTEH MHKPOCKONA M TIIATEIHHO NMPOTHPAIOT €ro. Bo Bpems paboTel
MHUKPOCKOTI 0COOEHHO 00eperaroT OT IeHCTBHS PEaKTHBOB.

Bce MmexaHnmdeckne 4YacTH MHKpPOCKONA BpEMS OT BPEMEHHM MPOTHUPAIOT TPSAMOYKOHM, CMa3aHHONH HEOOIBIINM
KOJIMYECTBOM Ba3eJIMHA WM Ba3eJIHMHOBOTO Macia.

IIpn 3aTpynHeHHAX B paboTe MEXaHWYECKMX YacTed HH B KOEM Ciydae Hemb3s Ipuberats k cuie. Crexyer
BHUMATEIbHO BBIICHUTH NMPUYHMHBI HEMOJAJOK M BOCIOJNb30BaThCS MOMOIIBIO ClelUanucTa. Melkue HemojaJkd MOTYT
OBITH YCTPAHEHBI C IOMOIIBIO OTBEPTKH.

MHKpPOCKOITBI XpaHST B 3aKPBITHIX OT MBUIH MIKadax, OTAEIbHO OT PEaKTHBOB U, 0COOEHHO, JIETYUNX KUCIOT.

Heo06x0a1Mo 3aI0MHUTE ClIeAYIOUIHE TIPaBHiIa:
o0ecrneuuTh XopolIee OCBEeLIeHHE 00BEKTa.
HayMHATH PadOTy BO BCEX CIy4asX C MaJOro yBEINYCHHS.
MHUKPOMETPEHHBIM BUHTOM U BUHTaMH JMICKa CTOJHMKA TOJIb30BATHCS JINIIB P OOJIBIIOM YBEINYEHHUH, KOTAA
OCHOBHAs HaBOJIKA CJIeJIaHa C MOMOIIBI0 MAKPOBUHTOB.
OITyCKaTh TyOyC MOKHO TOJIBKO IJIsiAisi COOKY Ha MPEIMETHBIH CTOJIUK, MOJHAMATh — TSI BOKYJISIP.
HeJb3d TOTOBUTH Npenapar Ha MPeMETHOM CTOJIHKE.
COJIepkKaTh MUKPOCKOII B UUCTOTE.
Ilocne paboThl ¢ mpemaparoM HEOOXOAWMO IEPEBECTH MHUKPOCKON Ha MaJloe YBEJIMYEHHE, COOTBETCTBEHHO, NPHU
3aBEpLICHUH BCEH PabOTHI MHMKPOCKOI JIOJDKEH OCTaThCs HAa MaJlOM YBEJIMYCHHH WM PEBOJIbBEPHOE YCTPOMCTBO
JIOJDKHO OBITH B TPOMEXKYTOUHOM MOJIOKESHUN
rocJie paboThl ¢ MEKPOCKOTIOM 3a(hMKCHPOBATH TyOy C BHHTOM.
MEePEeHOCUTh MHKPOCKON HY’)KHO, MOJJAEpKMBas OIHON pyKoH NOA OCHOBaHME INTaTHBA, BTOPOH — Jepkach 3a
M30THYTYIO 4aCTh TyOycoaepiKaTes.
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3AJIAHHUE 2

CocTtaBbTe KOHCTEKT 10 TeMe «/lemeHne kiaetok. MuTto3». OTBeThTE Ha KOHTPOJIBHEIC BOIPOCH!. JlaliTe onpeaeicHne
MOHATHIO « TOTHUIIOTEHTHOCTHY, MOSACHUTE €TO0.

MWUTO03 — MIMPOKO PacIpOCTPaHCHHBINH, YHUBEPCAIBHBIA CIOCO0 IENCHHS KIETOK, CyTh KOTOPOTO 3aKJII0YacTCs B
nepeaaye JOUYSPHUM KIIETKaM TAaKOTO K€ YHCIa M TeX JK€ THIIOB XPOMOCOM, UTO M Y MaTepUHCKOH KieTkd. L[k pazBuTus
KJIETKA OT Hayalla OJHOTO JEJeHUs 10 Hayaua CIEIYIONIEro JEJeHUs] COCTABISET KIETOUYHBIM MM MUTOTHUECKHMA ITHKIL.
[Maysa Mexmy AByMs IEICHUSAMH Ha3bIBaeTCs HMHTEepGa3oi. OOBIUHO KICTKH B 3TOH (pase Ha3bIBAIOTCS MMOKOSIIUMUCS.
OnHako B MEPHOJ] MOKOS B TAKUX KIIETKaX MPOUCXOTUT MPOIECC MOJATOTOBKHU SiAPa K JEJIEHUI0, CBS3aHHBIN CO CIIOKHBIMHU
MeTaboanuecKkuMu npeodpazoBanusiMu. B uaTepdase pasnuyaroT 3nepuosa:

o npecunmemuueckuti (G1 - gap), cunres 6enka, moAroToBka K yasoenuto JJHK

o cunmeuueckutl (S - sSyntesis), ynsoenue JJTHK

o nocmcunmemuueckuii (G2), MOATOTOBKA K MOCTPOCHHUIO BEPETEHA W HAKOTUICHHE SHEPTHHU. [IpOIOIKHTETIBHOCTD
MHUTOTHYECKOTO IMKJIA JUTUTCS OT HECKOJIBKUX MUHYT 110 2 — 3 wacoB. MHTEpdaza xe mmtes oT 8 — 10 gacoB 1o
HECKOJIbKUX CyTOK (puc.3).

MuTO03 yCI0BHO MOApa3esieTcs Ha clexyronue (assr:

1. Tpodasa — camas amurenbHas ¢asza MuTo3a. Sapo pas3phIXJSIETCs, YBEIUYUBACTCS, TOCTEIIEHHO CTAHOBSITCS 3aMETHBIMHU
XPOMOCOMBI, MCUYE3aI0T SAPBINIKKA. B KoHIE mpodassl saepHas 000JI0uKa PAacTBOPSCTCS, HAYMHACT 0OpPA30BBIBATHCS
MHUTOTHYECKOE BEPETCHO.

2. B nagame merada3bl XpOMOCOMEBI JTOCTUTAIOT MaKCUMAaJbHON CIHPATU3aIiH, PACIOJATAIOTCs 110 3KBATOPY KIIETKH,
[EHTpaMepPaMHITPUKPEIUIAAChKHUTAMBepeTeHa. L[eHTpaMeprIpacionaralo TCIBCTPOrodKBATOPHATHHONILIOCKOCTH. B
9TOU (paze 3aMETHO, YTO XPOMOCOMBI COCTOST U3 2-X XpoMaTuj. Ha 3To# (ha3e MOKHO MOACYUTATH YUCIO XPOMOCOM U
OTIPENICITUTh HX(POPMY.

3. B anadase meHTpamepsl pa3IeiIIOTCS M XPOMATHIBI C MOMOINBIO HUTEH BEepeTeHa PacXOoIsaTcs K IOJF0CaM KIIETKH.
Yucino XxpoMaTh y KaKJI0T0 TOICa PABHO UCXOJIHOMY YUCIY XPOMOCOM.

4. B Tenodaze HaOMOMACTCS MPOIECC MPOTHBOMOJIOKHEIA mpodaze. XpOMOCOMBI IOCTENCHHO JICCIUPATH3YIOTC,
MEPECTaOT OBITh 3aMETHBIMH, BOCCTAHABIMBACTCS sAepHast 0000ouka. BMECTO MHTOTHYECKOTO BepeTeHa BO3ZHHKAET
HOBasl BOJIOKHHCTAsI CTPYKTYpa - pparMoIuiacT, IPOUCXOINUT IIUTOKIHE3. Ha 3ToM MUTO3 3aBepmaeTcs.




Puc. 3. ®a3pl MUTOTHYECKOTO JIETICHHS B KJIETKaX KOHYMKA KOPHS JIyKa
1 — unrepdasa; 2,3 — npodasa; 4,5 — meradasa; 6,7 — anadasa; 8 — Tenodasa; 9 — nUTOKHUHE3

Bonpocwt ona konmpona:

1. Yrto Takoe MUTOTHYECKUI LUK, KAKUM KJIIETKAM OH CBOMCTBEHEH?

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

3. Tlepeumcnuth MoCIEIOBATENEHOCTS H3MCHEHUH HA Pa3HBIX (pa3ax MHUTO3a.
4. KakoB OHOJIOTrHYECKHIA CMBIC MUTO3a?

3A/TAHUE 3
CaMOCTOsTeNBHO cAeaiiTe MoIepeyHslil cpe3 cTe6is pacTeHust (1o BEIOOPY MperoaBaTelis), OKpackTe ero, 3apucyiire,
crenaiite He0OXOAMMBIC 0003HAUCHHSI.

3ATAHUE 4

HpI/IBG,HI/ITC MNPpUMEPLI BJIUSAHUSA SKOJIOTHYCCKUX q)aKTOpOB Ha aHATOMHUYECKHE 0COOCHHOCTH paCTGHHﬁ. OTBeT NOSICHUTE.

3AAAHHUE 5

HpI/IBG,HI/ITC KJ'IaCCI/I(I)I/II(aLII/IIO IIOKOA CEMSH. I[aﬁTe KPaTKYyIO XapaKTCPHUCTUKY BbIACJICHHBIM THUIIAM.

3AAAHHUE 6

HpOpaCTI/ITC CEeMCHa ropoxa, (baCOJ'II/I, MNOJACOJTHCYHHKA. OHPGHGHI/ITG HX THUIIBI IPOpACTaHUS.

3AAAHUE 7

Ucnonwiyst maTepuasl tabopaTtopHoit paboTsl Ne 10 onpenenute 20 1epeBbeB U KyCTAPHUKOB TI0 UX OE3TUCTHBIM MOOEeTaM.

3AJAHHUE 8

Hcnone3ys marepuains 1abopatopHoit padoTel Ne 12 caenaiite mosiHoe 9K0J0r0-Mop(hOJI0rniecKoe OucaHne
MPEeJIOKEHHOT O NPENOAaBaTeNIeM PACTEHUSI.

3A/TAHUE 9

CamocrosTensHo n3yunte TeMy «Cousetus». OTBETbTE Ha KOHTPOJIbHBIE BOIPOCHI.
KOHmDO]leble 60npocwsl.

Urto Ha3bIBaeTCS COIBETHEM?

Kakwne npenmy1iecTa COIBETHI HIepeT OTMHOYHBIMHA [[BETKAMH?

HazoBute 0CHOBHBIC IPHUHITUITHI KJIACCH(DHUKAIINU COI[BETHIA?

Yem MIPUHIUIIUAIBHO OTINYA0TCA 60Tp1/111ec1<14e 1 TUMO3HBIC COHBCTI/IH?
HazoBute KOHKpETHBIE TPIMEPHI IPOCTHIX U CIIOKHBIX OOTPUIECKUX COIBETH?
Yrto o6mero 1 B YEM OTJIMYUEC MEKITY KUCTHIO U KOJIOCOM, HIUTKOM U 30HTHKOM?
Kaxkoe cornpeTrne Ha3pIBaeTCs THPCOM?

ITo mpennosxeHHOMY 00pa3Ily Ha30BUTE THUI COBETHII?
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3. Meroanueckue MaTepHaJIbI IJI1 MOATOTOBKH K JK3aMeéHaM

ITpn moATOTOBKE K MM 9K3aMEHY CTYACHTY HEOOXOANMO BHUMATEIbHO O3HAKOMHTBCS CO CIIMCKOM BOIMPOCOB M M3YYHTh
BECHh HEOOXOMMBIH TEOPETHIECKHUI MaTepral HCTIONb3YsI KOHCIIEKTHI JIEKIIHH, yICOHUKH 1 y4eOHbIE IOCOOMSI M3 CIIMCKOB OCHOBHOM H
JIOTIOJTHUTENIGHOM JTUTEpaTypbl M JIMTEpaTyphbl Ul CaMOCTOATENBHOrO M3ydeHHs TeM. OOs3aTeNnbHO ClieAyeT MPOCMOTPETh Bce

PHCYHKH, BBIIIOJIHEHHBIE B &JIbOOME, PUCYHKH B YUEOHNKaX M y4EOHBIX TIOCOOUSIX.
K nare Ha3HaYeHHOI KOHCYNBTAIMM CTYACHTHI JOJKHBI IIOATOTOBUTE BONPOCHI IO TEMaM, BBI3BIBABIIUM 3aTPyIHEHHUS.

4. Tpe6oBaHNs K PEHTUHT-KOHTPOJIIO (IJIs1 IK3aMeHa)

ITpoBenenue TEKyIIETo U MPOMEKYTOYHOTO KOHTPOIISA KauecTBa y4eOHON pabOThI CTyI€HTa OCYIIECTBIACTCS Ha
ocHoBaHMU «Iloyi0KeHNs1 0 peHTHHTOBOH cucTeMe 00y4YeHUs U OlleHKe KadecTBa yueOHOM paboTsl cTyaeHToB TBI'Y»

HUTOI'O:

Ne mogyns Tembl Buasl padort Baauast
I PacturensHas kieTka. OTYeT MO BBIMOJIHEHHUIO JTA00PATOPHBIX 10
Txanu pacTennii. pabor
OTyeT 1o BHINOJTHEHUIO 5
CaMOCTOSITEbHBIX paboT
KoHTposbHbIe paboThI 15
Hroro 3a I moayJin: 30
1 AHaTromMHueckue OT4er 1o BBIIOTHEHHIO Ta00PaTOPHBIX 8
0COOEHHOCTH OpTaHOB pabot
pacteHuid. AHATOMHYECKHE OTuyerT Mo BBIMOJTHEHUIO 8
0COOEHHOCTH paCTeHHﬁ CaMOCTOATEIbHBIX
Pa3HbBIX KOJOTHYECKUX pabot
TpyIIIL. KouTtpoinbHble paboThl 14
Hroro 3a Il moayJib: 30
JK3aMeH: 40
HUTOI'O: 100
Ne mogyns Tembl Buasl pador Baauasl
| Cewmsl. OTuYeT 1O BHIMOJHEHHUIO JIAOOPATOPHBIX 8
KopeHb 1 KOpHEBBIE CUCTEMBI. pabor
[ToGer u cucrema moGeros. OTueT 10 BHINOIHEHUIO CAMOCTOSITEIbHBIX 8
Jlucr. pabort
KoHTposbHbIe paboThI 14
Hroro 3a I moayib: 30
1 XKuznennas popma. OTueT 1o BHINOIHEHHUIO JIAO0PATOPHBIX 10
I'enepaTuBHBIE OpraHsl pabort
LBETKOBBIX PaCTEHUH OTYeT 1O BBITOJIHEHHIO CAMOCTOSTEIIBHBIX 10
pabor
KoHTposbHbIe paboThI 10
Hroro 3a II moays: 30
JK3aMeH: 40
100




HNPUJIOKEHMUE 3

9. CBegenusi 00 00HOBJIEHHH padoveli MPOrpaMMBbI JUCHUIIIMHBI (HJIH MOXYJIS)

Ne OO0HoBJIEHHBIH pa3ien padoyei Onncanue BHECEHHBIX PexBU3UTHI 10KyMeHTAa,
ILIL NPOrpaMMbl AU CHUILIHHBI H3MeHeHMit YTBepAHUBIIEr0 H3MEHEHH
1.
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