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®DenepalibHbIN rocyIapCTBEHHBINA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00pa3oBaHus - OaKajJaBpHaT MO HATPABICHHIO MOATOTOBKH
06.03.01 Buonorus (npukaz Munobpuaayku Poccun ot 07.08.2020 r. Ne 920)



1. HEJIA U 3AJTAYA JUCIIUITIMHBI

1.1 HGJ'H)IO OCBOCHHSI MNUCHUILIIMHBI SABJISICTCA H3YYCHUC TCOPCTUUYCCKUX 3HaHUH p33H006pa3I/I${ PaCTUTECIBbHBIX
OpraHu3MoB, METOJOB UCCIIEAOBAHMs, OTIMCAHUA X aHATOMUYCCKUX U MOp(l)OHOl"I/I‘IeCKI/IX 0COOEHHOCTEH.

3amaum :

1. BrwisicHeHHE 0COOEHHOCTEH PaCTUTEIBHOM KIICTKU;

M3ydeHne HUTONOrHYECKUX OCOOEHHOCTEH TKaHeH PaCTUTEIILHOIO OPraHu3Ma B CBS3HU C BBIIOJIHAEMBIMH (QYHKIIUSIMU;

BrrsicHeHHEe 3aKOHOMEPHOCTEH pa3MelleH!s TKaHel B pa3jIMYHbIX OpraHax pacTeHHi, pa3HOOOpa3ue BaXHEHIIUX CTPYKTYP;

M3yuenne anaToMuu 1 MOPQOJIOTHH BET€TATUBHBIX OPIaHOB PACTEHUS B CBSA3H C BHIIOJIHIEMBIMU (PYHKIIUSIMHU, BOSHUKHOBEHUE HX

B IIPOIIECCE IBOJIIOIMH U IBOJIOLMOHHEIE TPEOOPa30BAHNS;

5. H3ydenue aHaTOMHH ¥ MOP(OJIOTUH IeHEPAaTUBHBIX OPTaHOB PACTEHUS B CBS3H C BBHINOJHSIEMBIMU (PYHKIHSIMHU, BOSHUKHOBEHNE
UX B [IPOLIECCE IBOIIOLIH U YBOJIIOLHOHHBIE TPE0OPa3OBaHUs;

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

Bl i

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pasnen) OIT: B1.0

2.1 | TpeGoBaHus K NpeABAPUTEJbHOM MOAT0TOBKE 00yUYalomierocs:

2.1.1 | Aucuurminaa mpoBomutcs Ha 1 kypce oOydeHus (1 - 2 cemectpsl). [IpenBapurenpHass HOArOTOBKA JIOJDKHA
COOTBETCTBOBATh 0230BOMY IIKOJILHOMY YPOBHIO 3HAaHUIT 00 aHaTOMUY 1 MOP(OIOTHH pacTeHUi. Bo BTopoM cemecTpe
MOTYT OBITh UCIIOJIB30BAHBI 3HAHMS, IOJyUYeHHBIE IPH OCBOCHNHU AMCLIUIUINHEI [louBOBeieHNe

2.2 | AucuunianHbl (MOAYJIM) U MPAKTUKH, JJIsi KOTOPHIX OCBOEHHE JAHHOI JUCUUIIMHBI (MOAYJIs1) HEOOX0AUMO
KaK npeaiecTByIlee:

2.2.1 | HayuHo-uccnenoBareiabckas padoTa (IoydyeHrue NEPBUYHBIX HABBIKOB HAYYHO-UCCIIEI0BATEILCKONW PaboThI)

2.2.2 | IIpakTuka no 6oTaHuke

2.2.3 | DHTOMOJIOTHS U 3aluTa pacTeHUH

2.2.4 | ITonynsuuoHHast OMOJIOTUsl PACTEHUN

2.2.5 | TlomynsiumoHHast OMOJIOTHS paCTEHUI

2.2.6 | CucremaTrka pacTeHHI

2.2.7 | ®uzuonorus pacTeHui

2.2.8 | ITpakTrka mo npoduiro mpodheccHoHaTbHOMN NeITeIbHOCTH

2.2.9 [ IIpakTHKa MO SKOJIOTHU

2.2.10 [ Obmas 6uonorus

3 JIJTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUS 11O JUCIIUIIJIMHE, COOTHECEHHBIE C
TMJIAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUSA OBPA30OBATEJIbHOMITPOTPAMMBI

OIIK-1.1:TIpuMeHsieT 3HaHHE TEOPETHYECKUX OCHOB MUKPOOHOJIOTHH, BUPYCOJIOTHH, 0OTAHUKH M 300J10TUH LIS
H3Yy4YeHMsl )KU3HHU M CBOMCTB KUBBIX 00beKTOB, MX HACHTHPHUKAIMA U KYJIbTUBUPOBAHUS

OIIK-1.3:IIpumensier MeTOABI Ha0JII0AeHNA, HAeHTUPHUKANNH, KIacCHPUKAIMH, BOCIPOU3BOACTBA U KYJIbTHBHPOBAHUSA
JKMBBIX 00bEKTOB B IPHPOJAHBIX H JIA00PATOPHBIX YCJI0BHAX

OIIK-8.1:Bpinmosinsier c60p, 00padoTKy H CHCTEMATH3AIUIO MOJEeBOI U 1a0opaTOpHOH HHpoOpMALIMH IS
ocyliecTBIeHUs NPodecCHOHAIBLHOM JeTeJbHOCTH, AHATU3UPYET NOJyYeHHbIE Pe3yIbTAThI

OIIK-8.2:Pa6oTaeT ¢ 0CHOBHBIMH THIIAMH COBPEMEHHOI0 IKCNEeIMIMOHHOIO0 1 J1Aa00paTOpHOro 000pyA0BaHUs 1JIs
OCyLeCTBJIEHUs NPO(ecCHOHAILHOM AeATeJbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJIS)

Kop HaumeHOBaHUe pa3aesioB U TeM Bup 3a- | Cemectp | YacoB | Mcrounuku | Ipumeyanue
3aAHATHSA HATHSA / Kypc

Pa3gen 1. PacTureibHas KJIeTKa




1.1 PACTUTEJIbBHAA KJIETKA. Jlex 4 24 26
Oco0OeHHOCTU PACTUTENIbHON KIETKH. YCTpOUCTBO
MHUKpOCKONIa M  IpaBujia paboOTl €  HHUM,
MIPUTOTOBJICHUE MHKpPOIIpEnapaTosB. OO61ue
0COOCHHOCTH pacTUTENbHOW KieTku. [lurormasma,
MmeMmOpaHa  1muToIUIa3Mbl.  Slapo.  OpraHouzsl
IIUTOIJIa3MBI. Bakyomnu, KJIETOYHBIH COK,
BKJIIOYEHUS, BEIlECTBa  3araca. O6oiouka
pactutenbHOi  kietku. [lopel, mepdopamuu.
Kiierounsle cBs3M, MEXKIETHUKH. THIBI pocTa
KJIETOK.
TOTHNATEHTHOCTbD.
1.2 PACTUTEJIbHAS KJIETKA. JIa6 8 24 26
OcoOEHHOCTU PACTUTENIbHOI KIETKH. YCTpOMCTBO
MUKpPOCKONIa ¥  MpaBmwjia paboOTBl C  HHUM,
MIPUTOTOBJICHUE MHKpOIIpenapaTos. Oobuwme
0COOCHHOCTH pacTUTENbHOW KieTku. [luroruiasma,
meMmOpaHa  nurTomuiasmel.  Sapo.  OpraHouzs
LIUTOILIa3MBI. Baxkyouu, KJIETOYHBIN COK,
BKJIIOYEHUS, BEIleCTBa  3araca. O6oiouka
pactutenbHOW  KieTku. [lopbel, mepdopaiu.
Knerounsle cBs3u, MeXKIETHUKH. Tumbl pocta
KJIETOK.
TOTHIATEHTHOCTb.
1.3 PACTUTEJIbHAS KJIETKA. Cp 6 24 26
OcoOeHHOCTH PACTHUTENhHON KIETKU. Y CTPOWCTBO
MHUKPOCKOIIa M  IpaBujia pabOTBl €  HHUM,
IIPUTOTOBJICHUE MHUKpPOIIpenapaToB. Oouue
0COOCHHOCTH pacTUTENbHOU KieTku. Llurormuasma,
MmeMmOpaHa  nurTomuiasmel.  SAapo.  OpraHouzs
IUTOIJIa3MBEI. Bakyomnmn, KJIETOYHBIH COK,
BKJIIOYCHUS, BEIlECTBa 3amnaca. O6o0n09ka
pactuTenbHOW  KieTku. [lopbel, mepdopaiu.
Knerounsle cBsi3u, MeXKIETHUKH. Tumsl pocrta
KJIETOK.
TOTHNATEHTHOCTb.
Paznen 2. Tkanu pacrenuit
2.1 TKAHU PACTEHUMN. Jlex 4 2136
Tkanu. BoO3HUKHOBEHHE TKAaHM B  DBOJIIOIUH,
npuHOUI Kiaccudukanuun OOpa3oBaTelbHbIe TKAHU.
MHoroo6pasue noCTOsSHHBIX
TKkaHel. IlokpoBHble TkaHu. MexaHudyeckue
TkaHu. IlpsaunbHble pactenus. IlpoBondmue
TKaHU.
Kcunema, ee nposoasiue snemeHTsl. daodMma,
ee npoBozsMe 31aeMeHThl. [IpoBonsnue myyxu.
2.2 TKAHU PACTEHUUN. J1a6 10 2124 56
Tkanu. BoO3HUKHOBEHHE TKAaHM B  DBOJIOLUH,
IpUHIHI Kiaccudukanun OOpa3oBaTenbHbIe TKAHU.
MHoroo6pasue nNoCTOSHHBIX
TKkaHed. IlokpoBHBIE TkaHH. MexaHuueckue
TkaHu. IlpsaunbHble pactenus. Ilposondmue
TKaHU.
Kcunema, ee mpoBonsmue snemeHtsl. Piosma,
ee npoBozsMe 31aeMeHThl. [IpoBoasinue mydKu.
23 TKAHU PACTEHUM. Cp 8 2124 56

Tkanu. Bo3HHKHOBEHHWE TKaHM B  DBOJIIOIHH,
npuHIUI kiaccudukanun O6pa3oBaTebHbIC TKAHU.
MHoroo6pasue nocTOsSTHHBIX

TkaHed. IlokpoBHBIE TKaHH. MexaHU4YeCKUe
Tkanu. [lpsguneable pacteHus. [IpoBonsmue
TKaHU.

Kcunema, ee mposondmue snemeHtsl. diosma,

ee MpoBoAsIIre dIeMeHTHI. [IpoBosine myJKku.

Pa3znen 3. AHaToMH4YecKHe 0COOEHHOCTH 0CEBBIX
OpPraHoB pacTeHuil




3.1

AHATOMUYECKHME OCOBEHHOCTU OCEBBIX
OPI'AHOB PACTEHMUIL

Crebenb. Pa3BuTHe aHATOMHYECKOW CTPYKTYPBI.
AHaTOMHYECKOE CTpPOCHHE CTeOJIeil TPaBSIHUCTHIX
pacTeHui. AmnaTomuyeckoe CTpOEHHUE
MHOT'OJIETHUX CTeOJIeH ApEeBECHBIX paCTEeHUH.
Kopens, ero ocHoBHbIE pyHKIIMU. MepuctemMa KOpHS.
30HBI KOpHS, MX 3HAaYe€HHWE U CTPYKTYpHBIC
ocobeHHocTH. POpPMUPOBAHHE TMEPBUYHOW CTPYKTYPHI
KopHs. OCOOEHHOCTH aHAaTOMHUYECKOTO CTPOSHUS
KOpHEI OTHOOJIBHBIX U ABYIOJBHBIX PACTCHUH.
3anoxxeHue kaMOus U GHOpMUPOBAHUE BTOPUUHOM
CTPYKTYPBI KOpHSI. MHorosneTHue KOpHHU
JIPEBECHBIX PacTCHUIA.

CxoncTBO W pa3nuuusg B AHATOMHUYECKOM
CTPOCHHH KOPHS U CTEOJIs.

Jlek

32

AHATOMMYECKHUE OCOBEHHOCTU OCEBBIX
OPI'AHOB PACTEHMUIA.

Crebenb. Pa3BuTHE aHATOMHUYECKOW CTPYKTYPHI.
AHATOMHYECKOE CTPOCHHE CTeOJIeH TPaBSHUCTBIX
pacTeHHiA. AnHaTtoMHueckoe CTpOCHUE
MHOT'0JIETHUX CTeOJIell IpeBEeCHBIX PACTEHUH.
Kopens, ero ocHoBHbIE (QyHKIHH. MepucTemMa KOpHSI.
30HBI KOpHS, HUX 3HAUY€HHE M CTPYKTypHBIE
ocobeHHOCTH. DOpMUpPOBaHHE MEPBHYHON CTPYKTYPEI
KopHs. OCOOEHHOCTH aHAaTOMHYECKOTO CTPOSHUS
KOpHEW OJTHOTOJIbHBIX U JBYOJbHBIX PACTCHHIA.
3anoxxeHue kamMOus u GOpMUPOBAHUE BTOPUYHOI
CTPYKTYpbl ~ KOpHS. MHoroneTHiHe  KOpPHH
JIPEBECHBIX PACTCHUH.

CXOOCTBO H pasnuuus B  aHATOMHUYECKOM
CTPOCHHMH KOPHS U CTEOIISI.

JIab

14

24 56

33

AHATOMMWYECKHME OCOBEHHOCTU OCEBBIX]
OPI'AHOB PACTEHMUIL

Crebenb. Pa3BuTue aHATOMMUYECKOH CTPYKTYpBL.
AHaTOMHUYECKOE CTpOEHHE CTeOJIel TPaBSHUCTHIX
pacTeHHA. AHaToMHUYeCcKOe CTpOCHHE
MHOTOJIETHUX CTe0JIeH IpeBECHBIX PaCTeHUI.
Kopens, ero ocHoBHEIE (QyHKIMH. MepucTeMa KOpHS.
30HBI KOpHS, UX 3HAUYE€HHE M CTPYKTYpHBIE
ocobeHHoCTH. DOpPMUPOBaHUE MEPBUYHONU CTPYKTYpHI
KOpHs. OCOOEHHOCTH aHAaTOMHUYECKOTO CTPOCHHUS
KOpPHEH OXHOIOIBHBIX U JBYIOIBHBIX PACTCHUIL.
3anoxeHne kaMOus U (pOpPMUPOBaHHE BTOPUIHOM
CTPYKTYPBl ~ KOpHS. MHoroneTHre  KOpPHH
JPEBECHBIX PaCTEHUII.

CXOZCTBO M  pa3Nu4usi B  aHATOMUYECKOM
CTPOCHHUH KOPHS U CTEOIS.

Cp

10

0133, 54
25 56

Pa3znen 4. AHaTOMHUS JTHCTA

4.1

AHATOMUS JINCTA.

JIuct. 3anoxeHune u pa3BUTHE JINCTOBBIX 3a4aTKOB.
Poct snmcTheB.  AHaTOMHYECKOE  CTpOEHHE
JINCTBEB.

Jlek

D4 35 06

4.2

AHATOMUA JINCTA.

JIuct. 3anoxeHue U pa3BUTHE JTUCTOBBIX 3a4aTKOB.
Poct nucTheB.  AHAaTOMHMYECKOE  CTPOCHHE
JINCTBEB.

JIa6

D4 3526

43

AHATOMUA JINCTA.

JIuct. 3anokeHre U pa3BUTHE JINCTOBBIX 3a4aTKOB.
Poct nmcTeeB.  AHaTOMHYECKOE  CTPOEHHE
JINCTBHEB.

Cp

94 25 56

Pa3zgen 5. AHaToMu4YecKkHe 0COOEHHOCTH pacTeHuit
Pa3HBIX 3KOJO0THYeCKHX TPy

5.1

AHaTtoMudeckue 0COOEHHOCTH paCTSHI/If/'I
PAa3HBIX 3KOJOTrHY€CKHUX I'PYIIIL.

Jlek

D4 35 D6

5.2

AHaTtoMHueckue 0COOEHHOCTH pacTeHuit
Pa3HBIX YKOJOTUYECKUX IPYII.

Cp

0193 54 25
26

Paznen 6. IloaroroBka Kk 3x3aMeHy




6.1 AHATOMUA PACTEHNU OKx3aMeH 27 013354 55
26
Paszgesn 7. Beenenne B MOpQ0J10ruI0 pacTeHuit

7.1 BBEJEHUE B MOP®OJIOI' IO PACTEHUN. Jlex 1
IIpenmer, 3amaun W MeToAbl  Mopdosoruu
pactenuii.  3HayeHHWE  HAyKH, BO3MOXXHOCTH
yIIpaBJICHUS dhopmoobpazoBaHUEM.

BosHukHOBeHUE (hOPMBI T€Ia paCTEHUS B IIPOLIECCE
9BOJIIOLIUH

7.2 BBEJEHUE B MOP®OJIOT' IO PACTEHUN. Cp 2 24 326
IIpenmer, 3amaun u  MetoAsl MoOp(OIOruu
pacTeHuil.  3HayeHMe  HAyKH,  BO3MOXHOCTb
yIIpaBJICHUS dhopmooOpazoBaHUEM.

BosHukHOBeHUE (hOPMBI TeNNa pacTeHUs B IIpoLecce
9BOJIIOLIUH
Pa3nea 8. Cems

8.1 CEML. Jlex 2 212233
Cems. dopMupoBaHue U CTPOCHUE CEMEHU, YaCTH
CEMsIH, TUIIBI CEMSH OJJHOJOJIBHBIX U JABYI0JIbHBIX.

IIpopacranue cemsiH. Kiaccudukanus moKos.
Turmns! npopacTaHusi, CTpOSHUE MIPOPOCTKOB.

8.2 CEMAI. J1ab 4 0122033
Cems. dopMupoBaHue U CTPOCHUE CEMEHU, YacTH
CeMsIH, TUIIBI CEMSIH OJTHOIOJBHBIX U JIBYJOJIbHBIX.

IIpopacranue cemsH. Krnaccuduranus MOKOs.
Tunsl npopacTaHusi, CTpOCHUE IPOPOCTKOB

8.3 CEMAI. Cp 6 0122033
Cems. @opMHpOBaHHUE U CTPOCHHE CEMEHH, YacTH
CEMSsIH, TUIIbI CEMSIH OJTHOJIOJBHBIX U JABYAOJIbHBIX.

IIpopactanue cemsH. Kiaccudukamus mOKos.
Turmns! npopacTaHusi, CTpO€HNE IPOPOCTKOB
Pa3nes 9. KopeHb U KOpHEBbIe CHCTEMBI

9.1 KOPEHb 11 KOPHEBGBIE CUCTEMBI. J1a6 6
Kopens. KopHeBble cucTeMbl, MeTaMOPG O35l KOPHSL.

9.2 KOPEHb 11 KOPHEBBIE CUCTEMBI. Jlex 3 02 323 D6
Kopens. KopHeBEIe crcTeMbl, MeTaMOP( O3Bl KOPHSL.

9.3 KOPEHb 11 KOPHEBGBIE CUCTEMBI. Cp 6 22 33 56
Kopens. KopHeBbie cuctembl, MeTaMop 036l KOPHSI.

Paszgen 10. [To6er. Cucrema noderos

10.1 ITOBEI'. CUCTEMA IIOBEI'OB. Jlex 3
ITonsitue o nobere. Knaccugukanus noderos. Tunst
HapacTaHUs U BETBJICHUs, MeTaMop(}O3bl TOOETOB.

10.2 ITOBEI'. CUCTEMA IIOBEI'OB. J1ab 8 213354 35
ITonsitue o nobere. Knaccugukanus noderos. Tunst 26
HapacTaHUs U BETBJICHUs, MeTaMop(}O3bl TOOETOB.

OrnpezienieHne 1epeBbEB U KYCTAPHUKOB B
0E37TMCTHOM COCTOSIHUU.

10.3 ITOBEI'. CUCTEMA ITOBET'OB. Cp 6 21335435
IToustre o modere. Kiaccudukanus noderos. Turb 26
HapacTaHWsi W BETBJICHUS, MeTaMOpP(O3bl MOOEroB.

OmnpeneneHnne  AepeBbeB W KyCTapHUKOB B
0E3JTMCTHOM COCTOSIHUU.
Paznen 11. JIuct

11.1 JINCT. Jlex 1
JIuct. Mopdonoruueckoe pazHooOpasme.

JIucropacnomnoxenue.

11.2 JIuct. Mopdonoruueckoe pazHoOOpasme. J1ab 2 2135233 54
JIuctopacnonoxenue. 95 06

11.3 JIuct. Mopdonormueckoe pazHooOpasme. Cp 4 2135233 54
JInuctopacnosnoxeHue. 25 D6
Pa3nen 12. )Kusnennsie (opMBbI pacTeHH

12.1 KM3HEHHBIE ®OPMbI PACTEHUU. Jlex 2
IonsiTe o >xu3HeHHOW (popme. Knaccudukarus
o PayHkuepy U 3K0JI0ro-MopQOIorHIecKas.

12.2 KM3HEHHBIE ®OPMbI PACTEHUU. JIab 4 213293 95
ITonsitue o xusHeHHOH (opme. Knaccuduxanus 26

oo PayHKI/Iepy u BKOJ'IOFO-Mop(bOJ'IOFI/I‘IeCKaSI




12.3 XN3HEHHBIE ®OPMbI PACTEHHM. Cp 2 6 012233095
ITonsitue o xusHeHHOH (opme. Knaccuduxanus 26
o Paynkuepy u 3K010ro-MopQoaorudeckas

Pasneu 13. I'eHepaTuBHbIE OPIraHbI
LBETKOBBIX pacTeHu i

13.1 I'EHEPATHUBHBIE OPTAHBI IBETKOBBIX Jlex 2 3 D122 33 D6
PACTEHUI.

I'eHepaTHBHBIC OpraHbl  LBETKOBOIO  PACTCHHS:
LIBETOK, 11oj. Mx pazHooOpasue.

13.2 I'EHEPATHUBHLBIE OPTAHBI IBETKOBBIX JIa6 2 6 D1 322 33 D6
PACTEHUI.

I'eHepaTHBHBIC OPraHbl [[BETKOBOTO PACTCHHUS:
LIBETOK, mioa. X paznooOpasue.

13.3 I'EHEPATHUBHGLBIE OPTAHBI IBETKOBBIX Cp 2 6 D1 322 33 D6
PACTEHUI.

I'eHepaTHBHBIC OPraHbl [[BETKOBOTO PACTCHHUS:
LIBETOK, mioj. X pazHooOpasue.

Pa3nen 14. IloaroToBKa K 3K3aMeHY

14.1 MOP®OJIOI'S PACTEHUU Ok3aMeH 2 27 0102353 54
35 D6

5. OHEHOYHBIE MATEPHUAJIBI JJI51 TIPOBEJAEHUS TEKYIEU U IPOMEXYTOYHOU ATTECTAIIUN

5.1. OneHo4YHbIe MaTePHUAJIBI VISl MPOBeeHUsl TeKYyllell aTTecTallu

IIpuMeps! O11eHOYHBIX MaTePHUAJIOB U1 IPOBEACHUS TEKYIIEH aTTeCTallui IPUBEACHBI B IPUIIOKEHUH | .

5.2. OueHo4Hble MaTePHUAJIBI JIsI MPOBEAEHUN MPOMEKYTOUHOI aTTecTAlMU

[IpuMeps! OLIEHOYHBIX MaTEPHAJIOB ISl IPOBEACHUS IPOMEKYTOUHON aTTECTAllMU IPUBECHBI B IPUIIOKEHUH 1.

6. YYHEBHO-METOAUYECKOE I TH®POPMAIIMOHHOE OBECIHEYEHUE JUCHUIIJIMNHBI (MOAYJIS)

6.1. Pexomenayemas qurepaTypa

udp ABTODHI, 3arnaBue UznatenscTBO, TON, CCBUTKA
COCTABUTENHU
JL1.1 Bukropos B.I1. Mopdororus pacTeHuii: M.:MIIT'Y, 2015. — 96 ¢. [9JIEKTPOHHBII PECYPC] Pexum
VYuebHoe mocobue nocryna: http://znanium.com/catalog/product/754628
JI.1.2 | Bukropos B.II., Anatomus pactenuit. Yacts 2. M.: MIIT'Y, 2017. — 160 c. [9JIEKTPOHHBII PECYPC] Pexum
Tomuu B.H., BereratuBHBIE OpraHsbIL: noctyna: https://znanium.com/catalog/product/1316646
Kypanosa H.T. yuebHoe nocobue
JI.L1.3 | I'ymenkoBa M.A., Amnartomus pactenuit. Yacts 1. M.:MIIT'Y, 2015. — 120 c. [2JIEKTPOHHBIN PECYPC] Pexum
Bukropos B.I1. Knerka. Tkanu: YueGHoe nocrymna: http://znanium.com/catalog/product/754429
nocobue
J1.2.1 Buxropos B.I1., Meroandeckue pekoMeHaanuu | M.: MockoBckuit Me1arorn4ecKuit rOCyJapCTBEHHBIN
T'omuu B.H., 10 BBITTOJTHEHUIO yauBepcutet, 2015. — 92 c. [DnexTpoHHbIit pecypc] Pexum
Kypanosa H.I'. 11a00paTOPHBIX PaboOT MO nocrtyna: http://www.iprbookshop.ru/70005.htm
Ootanuke. Yacts 1.
J1.2.2 | Bemmerypos C.X., [paktukym no 6oTaHuKe: Hosocu6.: 3omotoii komoc, 2015. — 180 ¢. [9JIEKTPOHHbIN
IMTanbunkosa E.B. yue0. mocobue PECYPC] Pexxum JoCTyma:
http://znanium.com/catalog/product/614900
J1.2.3 | OBepr P.®. Anaromus pacrenuid 3J3ay. | M.: Jlaboparopus 3Hanwmii, 2015. — 603 c. [DnexTpoHHBIN pecypc]
MepucTteMbl, KIeTKH U TKaHH | Pexxum mocrtyna: https://e.lanbook.com/book/70790
pacTeHuii: ctpoeHue, GyHKIUH
Y pa3BHUTHE: MOHOTpadus
J1.2.4 | SAmckux N.E., Amnaromus 1 MOp(hoIIOTHS Kpacuosipck:COY, 2016. — 90 c. [3JIEKTPOHHBIN PECYPC]
Oununmnosa W.I1. pacrenuii: JlabopaTopHsIii Pesxxum nocrtyma: https://znanium.com/catalog/product/967114
OPaKTHKYM

6.2. Ilepeuenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu "UHTepHeT"

O1  |Teoperudyeckuii 1 HAYYHO-MIPAKTHIECCKHUI IMEKTPOHHBIHN kypHaT « COBpEMEHHOE CaJI0OBOJICTBO»:
http://journal- vniispk.ru/#

D2  |HayuHo-mpakTudeckuii xxypHan «OBomu Poccuny : https://www.vegetables.su/jour/about

O3  |TemaTudeckuil ceTeBOW HIeKTpOHHBIA Hay4Hblil >kxypHan OI'BHY«Cesepo-KaBkasckuil (denepaibHbBIA Hay4dHBINH
LEHTP CaJO0BOJCTBA, BHHOTpazapcTsa, BUHoAenus» «llmogoBonctBo wu  BuHOrpamapctBo FOra Poccum»:
http://journalkubansad.ru/archive/59/

D4 |XKypHnan o6weii 6uonorun: https://elementy.ru/genbio/botany

95 Tpyasl UHCTUTYTa GHoOIOruM BHyTpeHHUX Bog uM. M.JI. Ilananuna Poccuiickoit akagemuu Hayk: https://www.ibiw.ru/
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D6  |boranuueckwuii xypHai: http://arch.botjournal.ru/?t=issues
6.3.1 IlepeyeHs NPOrpaMMHOIo odecneyeHust
6.3.1.1| Microsoft Windows 10 Enterprise
6.3.1.2| Microsoft Office npodeccuonanbuslii matoc 2013
6.3.1.3| Kaspersky Endpoint Security 10 gis Windows
6.3.1.4| Adobe Reader XI (11.0.13) - Russian
6.3.1.5| Google Chrome
6.3.1.6| WinDjView
6.3.1.7| Foxit Reader
6.3.1.8 | Muoro¢yukiuonansHslii pegakrop ONLYOFFICE
6.3.2 CoBpeMeHHbIe NpoeccoHa/IbHBIE 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI
6.3.2.1| O9BC «ZNANIUM.COM»
6.3.2.2| OBC «IOPAUT»
6.3.2.3| OBC «YHuBepcurerckas OMOIMOTEKa OHJIAWH»
6.3.2.4| OBC IPRbooks
6.3.2.5| OBC «Jlanb»
6.3.2.6| ObC BOOK.ru
6.3.2.7| OBC TeI'Y
6.3.2.8| Hayunas snekrponHnas 6uonuoreka eLIBRARY.RU (nmoamucka Ha xKypHaJIbI)
6.4 O0pa3zoBaTebHbIe TEXHOJOTUH
6.4.1 | TexHONMOTHH Pa3BUTHUS KPUTHUECKOTO MBITIIIICHUS
6.4.2 | AKTUBHOE CIyIIaHUE

6.4.3

HNHbopMannoOHHO — KOMMYHHUKAIIOHHAS TEXHOJIOTHUS

6.4.4

I'pymnmoBeie TexHOIOTHU

6.4.5

TIpo6remuoe 00ydeHHE

6.4.6

HccnenoBaTenbCKue METOABI B 00yUCHUN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIST)

Aynuropusi Odopynosanne

5-316

MYJIbTUMEAUIHHBIA KOMIUICKC, IEPEHOCHOI HOYTOYK, yueOHast MeOelb

5-320 MHUKPOCKOITBI, CBETHJIBHHKHU HACTOJIbHBIE, CTAIIHOHAPHBIA MYJIbTUMEINWHBIH KOMITJIEKC, IIEPEHOCHOH HOYTOYK,
y4ueOHast MmeOelb
5-318 MYJIbTUMEIUIHBIA KOMIUICKC, IIEPEHOCHOM HOYTOYK, yueOHas MeOelb

8. METOINMYECKHE MATEPHUAJIBI I OBYYAIOIIUXCS 11O OCBOEHHUIO JTUCHUITJINHBI

METOJJUYECKUE YKA3AHMUS 1o moAroTOBKE U BBIIIOIHEHHIO JTAOOPATOPHBIX pabOT, IO MOATOTOBKE U BHITIOJHEHHUIO
CaMOCTOSITENILHOW PaboTHI, IJIs1 TIOATOTOBKH K 9K3aMeHY U TPpeOOBaHHUS K PEHTHHT -KOHTPOJIIO IPEACTABICHBI B TPHIIOKEHUH 2.
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MIPUJIOKEHME 1

I[J'IH TCKYILIETO KOHTPOJISI NPEAYCMOTPCHO MPOBEACHUC KOHTPOJIbHBIX pa60T, 3aIll0OJIHCHUC TaGJ’II/III, BBITIOJTHCHUE PUCYHKOB B
aHLGOMe, BBIIIOJIHCHHUEC 3aﬂaHI/Iﬁ Ha Ha60paTOpHI)IX 3aHATUAX U JP.

Tembl 111 TOATOTOBKH KOHTPOJIbHBIX pa60T:

PacruTennHas KiaeTka

1. KamOwuit: nuTonorndeckre 0COOEHHOCTH, XapaKTep NesTeIbHOCTH, 3HaUCHNUE.

2. MeMOpaHBI IUTOILIA3MBI: HX CTPOCHHE U CBOICTBA.

3. DupomazMaTHYecKas CeTh: CTPOSHHE, TPOUCXOXKAeHHE, 3HaueHne. CTpoeHue, IPOUCXOXKIeHUE, 3HAUEHUE MUTOXOHAPUH,
anmapara [ oJbIKu, TU30COM, PHOOCOM.

4. Tlnactuppl, TUMHI TUIACTU: CTPOCHUE, MPOUCXO0XKIEHUE, B3auMoIpeBpaileHue. Jleiikomnactel. XpoMOIUIaCThl. XJIOPOTLIACTHI.

5. Bakyouu: IpouCcX0XJI€HUE, 3HAaUCHNE, U3MEHEHUE B OHTOr€He3e KIeTKU. KileTOuHBI COK, €ro COCTaB, 3HaU€HUE
OTCIIBHBIX KOMIIOHCHTOB.

6. XuMHUecKuil cocTaB KJICTOUHOW 000JIOUKH. 3HAUCHHE KIETOYHOH 000m0ukn. DopMupoBaHue KIETOYHOH 000II09KH, ee
ctpykTypa. Ilopsl u pedoparyu, uX THIIB, 3HAaYCHHUE.

7. OnTOreHe3 KIeTKH. TOTHIIOTEeHTHOCTH KIIeTOK. THITBI pocTa KiIeToK. [ImasmMonecMbl. MeXKIeTHIUKH U UX THITEL. CHMIUIACT,
aroIIacT.

8. Trepaple BKIIOYCHHUS MIHEPAIBHBIX BEIIECTB, POPMBI HX OTIIOKCHHUS B KiIeTKe. BemecTsa 3amaca, MECTO MX JIOKaJTU3aIHN
B KJIeTKe. AJICHipOHOBBIE U KpaxMalbHbIC 3€pHA, UX TUIIBL.

PacrurenbHble TKAHU

1. Bo3HWKHOBEeHHE TKaHEH B 93BOMIONMH pacTeHuil. OOpa3oBaTenbHBIC TKaHW, WX Kiaccupukanusa. Lluromormyeckue
ocoberHocTH. CTpoeHHE BEpXYIICYHBIX MepHcTeM mobera u KopHs. [loHatue o rucroreHax. PazHooOpasme cTpoeHUs
areKcoB

2. DOnmaepMa: MPOUCXOXKACHUE, 3HadeHHe. L[uTonornyeckne 0COOEHHOCTH OCHOBHBIX KIIETOK JMHICPMBL. DIHIACpMaIbHBIC
obpaszoBanusi. CtpoeHue u paboTa ycThuil. PazHOo0Opa3ne yCTBUIHOTO ammapaTa.

3. Tlepumepma, ocoOCHHOCTH €e cioeB. 3ajoxeHne (euiorena u ero nesTenbHocTh. YeueBnukn. [lomunepma, demmonanas
TKaHb, SIPyCHas MPoOKa.

4. Kopxka (putunom). OOpa3oBaHuUe, THITEI KOPKH, COCTaB, CTPYKTYpa MPOBETPUBAHMS, 3HAUCHIE. BBl KOpKH.

5. KonneHxuma: IUTOJNIOTHYECKHE OCOOCHHOCTH, IPOUCXOXKIEHHE, CBOMCTBA, TONOrpaduuecKoe MoJI0KeHHE, 3HaYCHHE.

6. CxiepeHXHMa: IUTOJIOTHYECKAE OCOOCHHOCTH, KIacCH(UKAINS, CBOWCTBA, 3HadceHHWE. CKIEpEHIbl: IHUTOJIOTHYCCKHEC
0COOCHHOCTH, TIPOMCXOKACHNUE, TOMOrpadhuIecKoe MOJOKCHHE, 3HAUCHHE.

7. Hcnonb3oBaHHE MEXaHUYECKHUX BOJIOKOH 4elI0BEKOM. IIpsiiniabHbIE pacTeHusl.

8. Kcmiiema: 37ieMeHTHI, €€ COCTABIIIONINE; UX IIUTOIIOTHIECKHE OCOOCHHOCTH, IPOUCXO0XKIICHIE, 3HaUeHIEe, (POPMIPOBAHUE
B OHTOI'€HE3E.

9. ®nosmMa: 3IEMEHTHI, €€ COCTABIISAIONINE; UX IUTOJIOTHYECKHE 0COOCHHOCTH, IPOUCXOXKAEHHUE, 3HaUeHUe, (HOPMUPOBAHNE
B OHTOI'€HE3E.

10. DBoIOIMS NPOBOISALINX TKAaHEH.

11. CpaBHUTENBHAS XapaKTEPUCTHKA MPOBOAIINX TKaHEH. 3HaUCHHE.

12. BeiienuTenbHbIe TKAHH, UX XapaKTEPUCTHKA.

13. CpaBHUTENIbHAS XapaKTEPUCTUKA MEXaHUIECKUX TKaHEH.

14. Vicrionp30BaHNE MEXaHUYECKUX TKaHEH dyenoBekoM. IIpsanibHble pacTeHus.

AHaToOMHUYecKHe 0COOCHHOCTH OPraHOB pacTeHus

Crpoenue cTebiist TpaBSIHUCTHIX JIBYIOJBHBIX pacTeHHH. Pa3HooOpasue cTpyKTyphl. Bo3pacTHble H3MeHEHNS.
Crpoenue ctebiist OJHOAONBHBIX pacTeHuil. PazHooOpa3ue CTpyKTypHlI.

[lepBu4yHOE M BTOPHYHOE YTOJIIIEHUE JHUaMeTpa cTe0Is, ero 3HaYeHNE IS Pa3IMIHbIX PACTEHHI.

Twumer HCHTPAJIBHOT'O HUJIUHIAPA, DBOJIOIUA CTCIIN.

Pa3HooOpasue CTpyKTyphl CTEOIs JPEeBECHBIX PACTEHUN.

Kopens, popMupoBaHue CTpyKTypHI KOPHS, IIEPBUYHOE CTPOCHUE.

dopmupoBaHIE BTOPHYHON CTPYKTYPHI KOpHA. OcOOEHHOCTH BTOPHYHOTO CTPOCHUSI.

AHaTOMHUYECKOE CTPOCHUE KOPHEIUIOA0B. 3HAUYCHHE KOPHEIIIOAO0B Il PACTEHUN, HCIIOIb30BAHUE UX YETOBEKOM.
Jlucrt, ero 3Hauenne. CTPyKTypa TUIIMIHOTO 3€JICHOTO JIUCTa. PasHooOpasue cTpyKTypHl.

xR =

AHaTOMHYecKHe 0COOEHHOCTH PACTeHUIl Pa3HbIX IKOJOTHYECKUX IPynn

1.  BumsHue cpempl HA aHATOMHYIECKOE CTPOEHHE JIUCTHEB. JINCT XBOHHBIX. 3aKOH 3aJIEHCKOTO.
2.  AmnaroMuyeckue 0COOCHHOCTH PAaCTCHHH CyXHUX MeCT 0OuTaHUSA(KCEPO(DUTOB).

3.  AHaromMmuecKHe 0COOEHHOCTH PacTeHUH-THIPOGHUTOB.

Cemsn

1. Cems. CtpoeHne ceMeHH OBYI0IBHBIX M OJHOIOIBHBIX PacTeHUH. YacTn ceMeHH, X CTpOeHHE B (HyHKIIUH.

2. Mopdonornueckue THITB ceMsH. [IpruMepbl. DBOMIOLNS CEMEHHU.

3. IIpopacranne cemMeHH. Y CIOBHS, HEOOXOIUMBIE I IPOPACTAHUS.

4.  Tunsl ceMsH O CKOPOCTH MPOPACTaHUsI U COXPaHEHHsI BcxoxecTH. [TocaeoBaTenbHOCTh IPOPACTaHUS CEMEHM.
5. Tunsl npopacranus. IIpumepsl. CTpoeHue NpopoCTKOB.



KOpeHb U KOPHEBBIC CUCTEMbBI

1.

N eEw

DBoJIOIIMOHHOE pa3BUTHE GopMbl Tena pacteHnid. OCHOBHOE HaNpaBJIeHNE BOJIIOLMH. BO3HHKHOBEHHE JTMCTOCTEOETBHON
CTPYKTYPBL.

Kopenb, ero ¢pyskimu. KopHeas cucrema. THITBI KOPHEBBIX CUCTEM I10 IIPOUCXOXKACHHIO, HX SKOJI0rust. OyHKIMOHAIbHASL
muddepeHnnanyst KOpHeH B Ipeesiax KOpHEBOW CHCTEMBI.

MopdonornyecKkre THITBI KOPHEBBIX CHCTEM.

BimsiHue 5KOJIOrHYECKUX YCIOBHH Ha (POPMUPOBAHIE KOPHEBBIX CUCTEM.

[TpoomKUTENEHOCTD )KU3HU KOpHEW 1 MX 0OHOBINeHUe. [IpuiaTounble KOPHH, MX 3HaYE€HHE U pa3HooOpasue.

Mertamop(h 036l KOPHEH U UX CrIeLHaTn3aIysl.

Tunbel ciMOMO30B KOPHEHA.

IloGer u cucrema nmoderos. Jiucr

1.

2.

(9]

0 o0

10.

[ToGer, wacTu moOera, xapaktep pocta mobera. Tumsl moOeroB mo ocobeHHocTs M pocra. Kmaccupukarms moderos u
pacTeHuit 0 IPOJOIKUTEIFHOCTH KU3HH, III0OIOHOLICHUIO, OCOOCHHOCTSM BETCTAIUH.

[ouka: ompenenenue u 3HadeHne. CTpoeHNE TOUYEK M MOpP(HOIIOTHYECKOe pazHooOpasme, CTerneHb cpopMHUPOBAHHOCTH.
Knaccudukamms mouexk Ha moOere HO 3HAYEHWIO, PAa3BEPTHIBAHHIO M PACIOIOKEHWIO. Pa3BepThIBaHWE IOYEK H
¢dopmupoBanue nodera. Putm pasButus nodera. ['oguuHble 1 3J1eMeHTapHbIE TOOETH.

dopmupoBanue cucteM moderos. Hapacranue, BetsieHue. Tumsl HapacTanus moderoB. MIX 0coOEHHOCTH 1 X035IICTBEHHOE
3HaUYEHHE CHMIIOANAILHOTO HapacTaHus. BerBienne moderos. Bimsaue xapakrepa BeTBiieHNs, popMBI pocTa MOOGETOB HA
BHEITHUH OOJINK pacTeHUsI.

JIuct. Yactu smcta, ux 3HaueHne. CooTBeTcTBUE (BYHKIMH M MOP(HOIOTHIECKIX 0COOCHHOCTEH nrcTa. Mopdoiornieckoe
pa3HoO0Opa3ue IMCTOBOH ITacTHHKN. POPMUpPOBaHKE JTUCTHEB Ha odere n nx ocodoeHnocTH. ['erepodmms n aHU30PHIHS.
JlucropacnonoxeHue. 3aKOHOMEPHOCTH JIUCTOPACIIONIOKEHHUS.

MHoroseTHie Mo0ern TPaBsIHUCTHIX pacTeHui. Kaymekc 1 KOpHEBHINE, UX 3HAYCHUE, OTIMYUTEIILHBIC 0COOCHHOCTH,
THIIBI.

OnHoneTHre MeTaMOP(QHU3UPOBaHHBIE TOOETH, 00ECIIEYNBAIONINE BET€TAaTUBHOE Pa3MHOKEHHE U BO30OHOBJIEHHUE, HX
THIIBI.

JIykoBUILIBL

Metamop( 036l HaI3EMHBIX TOOETOB U UX YaCTEH.

OKOJIOrMYeCKUE TPYIIIBI PACTEHUH, X MOP(OIOTHIECKHE OCOOCHHOCTH.

/Kuznennas popma pacrenmii

1.

W

[MonsiTre o )xu3HEHHOH popme. DKonoro-Mopdosoruyeckas Kiaccupuraiys Ku3HeHHbIX Gopm. [lpeBecHble U
HOJTyJpEBECHBIE PACTEHHs, UX pa3HOOOpasue.

Knaccudukarus x/¢ no Payakuepy.

KuzHeHHble HOPMBI TPABSIHUCTBIX PACTECHUH.

BozpacTHble m3MeHeHUsI MOP(}OJIOTHIECKOH CTPYKTYphI. [ToHATHE 0 OOIBIIOM M MajIOM >KH3HEHHOM IMKie. Bo3pacTHeie
MIEPHO/IbI U COCTOSTHHUS.

FeHepaTnBHue OpraHbl HIBETKOBBLIX paCTeHl/Iﬁ

RN D=

— s s s = O
PRI =O

[[Berok. Onpenenenue, npoucxoxaeHue. [Ipu3HaKy MPUMUTHBHOCTH.

Mopdonorugeckoe pazHooOpasue NBETKOB. [10 CTPOSHUIO OKOJIOIBETHUKOB, PACIIOJIOKEHHUIO YaCTEHI[BETKA.
I'uueneit. Xapakrepuctuka. [IporcxoxaeHne. DBOTIOHS.

Tuner TUHCUCA, TUIIBI IIJIAICHTAIIUH, ITIOJIOKCHHEC 3aBsA3H B IIBCTKC.

CTpOEHI/Ie U TUIIBI CEMA3a4aTKOB.

Meracnoporenes3. @opMHUpPOBaHUE 3apOBILLIEBOTO MEIIKA. /IBOWHOE OIJIOJOTBOPEHHUE.

®opMUpPOBAHUE CEMEHU. ATTOMHUKCHC.

Amnpporeil.

HpOI/ICXO)KI[EHI/Ie Y 3BOJKOI M ThIYMHKH.

AnaToMuuecKkoe CTPOCHUEC NBLJIbHUKA.

CTpOEHI/Ie MBIJTMHKHA, 5BOJIFOIUA MMBIIBICBBIX 3€PECH.

Crioco06s1 ombuteHus. [Tprcnoco6aeHns K pa3amdHBIM CIIOCO0aM OTBUICHHS.

Comgetus. Onpenenenue, 3HaUeHUE, KTacCUDUKAIIHSL.

Pa3Ho00Opasue pameMo3HbIX U IIMMO3HBIX COI[BETHH.

DBOJIIOLHUSA COL[BETHH.

[Tnoxe1. VIx: onpenenenune, XxapakTepUCTHKA, pa3BUTHE. B3anMoBnnsaHne HOPMUPYIOMINXCS CEMSH U OKOJIOIUIOTHHUKA.
Krnaccudukanms miogos 1o CTpykType OKOJIOIUIOIHUKA. BekphIBaHKE TII0/I0B.

I'enernueckas kiaccudukaims mioaoB. CrocoObl pacnpoCcTpaHEHUs TUIOJOB M CEMSIH B IIPUPO/IE.



OIEHOYHBIE MATEPHUAJIBI JIJIS1 TPOBEJEHUS TEKYIIEW ATTECTAIIMA(ITIPUMEPDI)

TunoBbie KOHTPOJIbHBIC 3aJaHUA U c1ocoo MpoBeICHUA Texymeﬁ aTreCcTanumn

KpuTepun oneHuBaHus U HIKaJIa

ONleHHBaHUS

Ilpakmuueckue 3a0anusn Ouenusaemcs: pabora ¢

. MHUKPOCKOITMYECKOMN TEXHUKOH,

3aoanue 1.PACTUTEJIbBHAS KJIETKA. IIUTOITJIASMA, CBOUCTBA CII0COOHOCTH HaOJII0ICHUS 3a

LIUTOIIJIA3ZMBI

Llenv pabomoi: BeIACHUTH 00I1Iee CTPOCHHE PACTUTENbHOI KiieTkH. [loka3aTh
M30UpaTeNIbHYI0 POHUIAEMOCTh MOrPAHHUIHBIX MEMOpaH.

Mamepuanet u 06vexmul: nyx pemdatsiii (Allium cepa L.), 8% pactBop NaCl.

Xoo pabomei:

1.
2.
3.

MIPUTOTOBUTH MPEIMETHBIE ¥ TOKPOBHBIE CTEKIIA.

HAHECTU Ha MPEIMETHOE CTEKJIO KPYITHYIO KaIUTIO BOJBL.

U3 MACHMCTOH dellyu Jyka BbIpe3aTh Hebosbmiodl kycouek (0,5 — 1 cm?). C
BHYTpEHHEIl (BOTHYTOW) CTOPOHBI CHATh KOXKHILY, IOALENHB €€ WINIOW WM
nuHIETOM. [1oMoXuTE €€ B KaIutio BOABI MO BO3MOXKHOCTH HE CMHHAsl, HAKPHITH
TTOKPOBHBIM CTEKJIOM.

paccMOTpeTh MPU MaJOM YBEIMUCHHH HauOoJiee yJadHOe MECTO Ha Iperapare.
OOpatuts BHUMaHKE Ha (OpMy KIETOK, HAMTH SAPO, IOCTapaThCsl ONPENEINTh
T'PaHHUILY BaKyOJIH.

IepeBeCTH MUKPOCKOI Ha cuiibHoe yBenndenue (20X, 40X). mocraparbes HalTH
HOPBI B 000JI04Ke, IPaHUIBl MEXKY 000I0YKaMH COCEAHUX KIIETOK.

3apucoBaTh 2 — 3 kieTku. OTMETUTh 000JI0YKY, BaKyOJlb C KIETOYHBIM COKOM,
I1a3MajieMMy, TOHOILIACT, SIPO.

BEPHYTh MHKPOCKOIl Ha ciaboe yBenunueHue. He cHMMas npemnapara, MOJOKHTh
MOJOCKY (DUIBTPOBaIBbHOW OyMard psoM C MOKPOBHBIM CTEKJIOM ClieBa Tak,
4TOOBI BOAA OTTATUBANACh M3-IOJ CTEKIAa — MOJOCKa OyMaru OyAeT HOCTENCHHO
HamoKkaTh. C TPOTHBOIOJIOKHON CTOPOHBI OT IIOKPOBHOTO CTEKJa HaHECTH
HECKOJIBKO Kamnenb pacTBopa NaCl. OH OyeT BTATUBaThCSA MO IIOKPOBHOE CTEKIIO
U 3aMeINaTh BOIY.

CJIEANTH 33 N3MEHEHHEM NPOTOIUIAcTa B KieTkax. [locTenenno nuTonnasma Oyaer
0TCTaBaTh OT 000J104KH. HaliT pa3Hble COCTOSHMS TUIa3MOIN3UPOBAHHBIX KIIETOK,
pasHbIe BUJIBI IIa3MOJIN3a.

3aMEHUTH MOJIOCKY prinbTpoBaiabHON OyMaru u masmMonnTHk (8% pactBop NaCl)
Ha BOJY, BEpHYTh KJIETKM B MEPBOHAYAIBHOE COCTOSHHE — TIPOCIIEAUTD
JeIUIa3MOJIH3.

10. 3apucoBaTh KJIETKH B COCTOSTHUY TJIA3MOJIH3a.

Dopma omyemnocmu: PUCyHKHU IJ1a3MOJIU3UPOBAHHON U HEIJIA3MOJIU3UPOBAHHOM
KJIETOK JIyKa perm4aToro ¢ 0003Ha4eHUsIMHU B aTbOOMe.

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

2 6anna — MIa3MOIU3 U NEIIA3MOJIHN3
MPOBEACHBI, OOO3HAYCHHS CHEIAHBI
BEPHO, OOBSCHEHHUS IPAaBUIIEHBIC.

1 6ann — nnazMonu3 U JEINIa3MOJIN3
MPOBEACHBI, OXHAKO 0003HAYCHUS
CIeTaHbl HE MOCTAaTOYHO BEPHO WIIH
00BSICHEHUS YaCTUIHBI.

0 6annoeé — MIa3MONIN3 U JEIIa3MOJIH3
HE TIPOBEJICHEI.




Ilpakmuueckue 3a0anusn

3aoanue 1. OIIPEJJEJIEHUE JEPEBBEB U KYCTAPHUKOB B BE3JIMCTHOM
COCTOSHNU

Lenv pabomui: HayuuTtbes caMOCTOSTENBHO ONPEACIIATH THII HAPACTAHUS M BETBIICHUS
mo06eros.

Mamepuanet u 06vexmul: TOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTCHUI

Xoo pabomui

PaccmoTpers moOern pa3HBIX JAPEBECHBIX PACTCHUH (JUIBI, Oepe3bl, TOMOA, OJbXHU,
nyb6a m np.). HaliTw mpu3Haku, MO KOTOPBIM MOXKHO MX OTJIMYHMTB: PACIIOIOKCHUE
mo4eK, ux GpopMa M CTpOEHHUE, IBET MoOera, XapaKTep JIMCTOBBIX PyOIIOB H CIEIOB U
T.I.

3adanue: Tlonp3ysck OMpeAETHTENEM, OIPENeIUTh MO TOoOeraM IPEeAIOKESHHBIX
pacTeHMH WX  BHAOBYI0  NPHHAMICKHOCTb.  3ammcatb  MOP(OIOTHIECKYIO
XapaKTEPUCTUKY Pa3HBIX BUIOB B TAOIHILY.

B mporiecce caMOCTOATENFHON HHANBUIYaIbHON pabOTHI ONPENeUTh OCHOBHBIC
BU/IBI JIPEBECHO-KYCTAPHUKOBOM (hIOpBI HaIIel IOIOCH B OE3JIMCTHOM COCTOSIHHUH.
3HaTh JTATHHCKUE Ha3BaHUS, yMETh Pa3IN4aTh 10 MOP(OIOTHIECKUM ITPU3HAKAM.

Tabmuma 1.

[Ipuznaku | Pacmomosxe- Xapakrep [Touko- Jpyrue npuzHaku
HHUE TTOYEK JUCTOBBIX CIIOXKCHHE (1IBET KOpBHI,
pyO1oB 1 xXapakTep
CIIEZIOB YyeueBHUEK U JIp.)
Haszsanue
BHJA
(pycckoe
JIATHHCKOE)

Dopma omuemnocmu: Cnatb 3ader no Teme (odopmicHHas TabnuIla, 3HAHUE
JIATUHCKUX Ha3BaHUU U B «inillo» He MeHee 30 BUIOB JEPEBHEB M KyCTapHUKOB).
Crincok 00s3aTeTbHBIX BUJIOB IPUJIATaeTCsl.

Ouenueaemcs: WCTIOJIE30BAHNE
METOJVKH OTIPENeICHUs] paCTeHHUH 110
OTIPENICIUTEITIO.

20 6annoe (25 eéuoos) — pacTeHHs
OTpe/ieIeHbl TMPAaBHJIbHO. BbIMCaHbI
oTIUYUTeNbHbIe Mpu3Haku. CTyaeHT
MOXET apryMEeHTHPOBAaHO JOKa3aTh
MPAaBUIBHOCTH OTPEICIICHUSI.

13 6annoe (25 euooe) — pacteHUs
OTIpe/IeICHBI MPABUIILHO, HO CTYICHT
HE MOJKET apryMEeHTHPOBATh
MPaBUIIBHOCTh OMPE/ICICHHS.

8 6annoe (25 euoos) — ectb 3amevyaHus
K OTPE/ICIICHHUIO.

0 6annoe — onpeieneHre HEBEPHO.




I'pagpuueckue 3a0anusn Ouyenueaemcs: CIOCOOHOCTH

pacrno3HaBaTh 00BEKTHI Ha

3aoanue 1.JlpoaHanm3upyiiTe IpeACcTaBICHHBIC H300paKeHUS U OTBETHTE Ha npenapartax u n300paX]EeHUSX,
BOTIPOCHI: BBISBIISATh ux OTJIMYUTEIbHbIE
MIPHU3HAKH, YCTaHABIIUBATh

1. Hammmmre oOmuii THI MEXaHUYECKO# TKaHH, IPEICTaBICHHON Ha pUCYHKaX 1A
u 1b.

2. VxaxuTe QYHKIHNHA JAHHOTO THITAa MEXaHMIECKOW TKaHU PACTECHHUM.

3. VYkaxute Ooprassl, B KOTOPbIX BCTPEYAETCS JAHHBIA THIT MEXaHUIECKOI TKaHH Y
pacTeHuil.

4. TloxnwummTe BUABI JAHHOTO THITA MEXaHUYECKOH TKaHH, 0003HAUECHHbIC Ha PHC.
1A mog HOMepom 1. OTBeT oOoCHYiTE.

B3aMMOCBSI3H Ha OCHOBE HMMEIOIIHMXCS
3HAHWH.

3 oanna —  JIaHBI IIOJIHBIE
HCYCPIBIBAIOIIAE OTBETHI HA BCE
BOTIPOCHI.

2 fanna — JaHBl HEIOCTATOYHO

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

1 6ann — naHBl OTBETH TOJBKO HA
4acTb BOIPOCOB(HIH JIaHBI
(parMeHTapHBIE OTBETHI), IOIYIICHEI
CephE3HBIC OLITHOKH.

0 6annoé — nanpl (QparmeHTapHBIC

OTBETBI M JIONYILIEHBI CEPbE3HBIE
OLIHOKH.
Zees eunet
~ A
A b
Puc. 1. Tunsl MexaHn4ecKo# TKaHU pacTeHUil: A — PUCYHOK (McrouHuk:
http://biofile.ru/bio/19393.html), b — MukpodoTorpadus (Mcrounux:
https://study.com/academy/lesson/collenchyma-cells-function-definition-examples.html)
I'pagpuueckue 3a0anusn Ouyenueaemcs: CrocoOHOCTh
pacmno3HaBaTh 00BEKTHI Ha
3aodanue 1. PaccMoTpuTe NpeyIoKEHHBIN PUCYHOK U OTBETHTE Ha BOIIPOCHI: M300pKEHUAX MO OCOOCHHOCTAM HX
CTPOCHUS, BBISBIIATh ux
1. Kakoii tox nu3o0paxeH Ha pUCyHKe? OTJINYUTEIIbHbIE MIPU3HAKH,
2. K xakoMy THITy IJIO/IOB 11O THUITYy OKOJIOIUIOIHUKA, KOJIUYECTBY CEMSH U aHANM3UpOBaTh U  YCTaHABIMBATh

BCKPBIBAEMOCTH €TI0 MOXKHO OTHECTH?

3. K kakoMy THIy TUIOIOB TIO MPOUCXOXKICHHUIO €T0 MOXKHO oTHeCTU? OTBET
obocHyiiTe.

4. Kak Ha3bIBaeTcs CTpYKTypa, 0003HaYeHHast Ha pucyHke 1b uudpoii 1?7

B3aMMOCBSI3M Ha OCHOBE HMEIOIIUXCS
3HAHUH.

3 oanna - JAHBI MOJIHBIE
HCYCPIBIBAIOIINE OTBETHI Ha BCE
BOTIPOCEHI.

2 o60anna — [aHBl HEIOCTAaTOYHO

MTOJTHBIE OTBETHI Ha BCE BOTPOCHI (HIIH
JTaHBI OTBETHI HE HA BCE BOMPOCHI) HITH
JIOITYTIICHBI OIINOKH.

1 6ann — nmaHBl OTBETHI TOJBKO Ha

4acTh ~ BONPOCOB (WM JIaHBI
(parMeHTapHbIE OTBETHI), JOIMYIICHBI
CEpPBHE3HBICONIHOKH.

0 o6annoeé — naHbl (PparMeHTapHEIC

B OTBETHl W JOMYIIEHbl CEPhE3HBIC
OIIMOKH.
Puc. 1: Cxema crpoenus mrosa: A — poJoIbHEIA pa3pes, b — monepednsIii paspes
(Ucrounuk: http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni; https://e-
libra.ru/read/452972-anatomiya-i-morfologiya-vysshih-rasteniy.html)
Cumyayuonnvle 3a0anus Ouyenueaemcs: CITOCOOHOCTH
aHAM3UPOBATH CHUTYAIIHIO,
3aoanue 1. Tlog MHKPOCKONIOM BHUIEH TSK KJIETOK, PACIOJOKEHHBIM Haj 30HOW | PAaclo3HaBaTh  OOBEKTHl 1O  MX]

BTOpUYHOW (odMbl. KileTkn MMEIOT y3KHMH TNpPOCBET M MOIIHOE paBHOMEPHOE
YTOJILIEHNE KIJIETOYHBIX CTEHOK. [IpM oKpammBaHMM (JIOPOTITIOLMHOM KJIETOYHAs
CTEHKa OKPAIINBAETCS B KPACHBIH LIBET.

1. HazoBuTe onmncanHyIo B TEKCTE TKAHb.
2. IIpuBenuTe MpHU3HAKK U3 TEKCTA, TOATBEPIKAAIOIINE BAIIy TOUKY 3PEHUSI.
3. Ykaxure QyHKIUH, BBIIOTHIEMbIE B PACTEHHUAX JaHHON TKaHBIO.

OIIMCAaHHIO, 000CHOBEIBATH CBOIO TOUKY]
3pC€HHA HAa OCHOBE UMCIOIINXCA 3HAHMI.

3 6anna — JjaHbI MOJIHBIE
WCUCPIIBIBAIONINE OTBETHI Ha BCE
BOIIPOCHI.

2 oOanna — B OTBETax JOMYIICHBI

HECYIICCTBCHHBIC OIITHOKHU.



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 — IOMYIICHBI CEpbE3HbBIE
omMOKK,  JaHbl  (parMeHTapHbIC
OTBETHI.

YcTaHOBHTE COOTBETCTBHE MEXIY THIIAMH IUIOAO0B M POJAMH PACTCHHUIA.

3aoanusn na coomeemcmeus

Oueuueaem cAaz YMEHNE
AHAJIIM3UPOBATH, COIIOCTAaBJIATH n
yCTaHaBJINBATH B3aHMMOCBA3H Ha

IImon IMpencraBurensb OCHOBE UMEIONINXCS 3HAHUM.
1) kocTsHKa A) rpyma
2 panna
2) s1610K0 B) Bumns
3) recimpunuii B) mumon CooTtBercTBHE OAIIIOB U NIPABIIIBHO
4) sirojga r) KPBIKOBHUK pacCTaBJICHHBIX COOTBETCTBHIL:
5) xopobouka ) rBo3uKa N 6
ONMYEeCTBO OalIoB 3a 3aJaHue =
6) 606 E) Tronbnan a
7) crpyox JK) emopona ((kom-BO  TPAaBUIBHBIX —  KOII-BO
Py Poa OmMO0YHBIX) * 2) / 12
3) keBep
W) BuHOTpazg
K) penpka
JI) xapTodenn
M) kamycra
Tecmosvie 3a0anusn Ouenusaemcn: ypoBeHb 0a30BBIX

1. K npoBoJsILuM TKaHAM PacT€HUN OTHOCSTCS:

A)CxnepeHxuma
B) ITapenxuma
B) ®nosma

I') Kcunema

2.OnpeBecHeHHE 000J0YCK CBOMCTBEHHO KICTKAM:

A)CxnepeHxuma
B) IMapenxuma
B) ®nosma

I') Konmenxuma

3.Topnunble KOMbIa B ApeBECHHE 00Pa3yIoTCs y:

A)unsl
b) manbpmbl
B) ny6a
I') cocHbl

4.B >XMBOM COCTOSTHUYM (DYHKIIMOHUPYIOT KJIETKH

TKaHei: A)CKICpEHXUMBI
b) ®ennemsr

B) Dmmunepmet

I') KomreHXuMBbI

5. BonomnpoBoasmye GpyHKINH B Tee pacTeHUH BBITOJIHSIET TKAHb!

A)Cxnepenxuma
B) ITapenxuma
B) ®nosma

I') Kennema

3HAaHUH MO aHATOMHUH U MOpP(OIIOTHH
pacteHuii, yMEHHe BBIBIIATH
OTIIMYUTEIHHBI IPU3HAKH OOBEKTOB.

1 6ann — paBUIBHO BHIOpPAHBI BCE
BapHAHTHI OTBETOB B TECTE.

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

—_—

Bonpocui ¢ pazeeprnymuim éapuanmom omeema

JlaiiTe cpaBHUTEIHHYIO XapaKTEPUCTUKY (IIOOIME H KCHIIEME.

ﬂaﬁTe CPaBHUTCJIbHYIO XapPAKTEPUCTUKY aHATOMUYCCKOI'O0 CTPOCHU crebs

JBYJOIBHOTO U OJHOAONBHOTO PACTEHUIA.
JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY Pa3HbIX TUIIOB STOJ.

Ouyenueaemca: yMeHHE OOBICHITH
CMBICJI, IPUYHUHBI U 3aKOHOMEPHOCTH
SIBJICHUM.

CootBercTBHE 0anioB M IMPAaBHIBHO
BBINOJIHEHHBIX 3a/IaHUH B paboTe:

3 banna - Ia” ITOJIHBIE
HCYEPIIBIBAIOIINI OTBET Ha BOIIPOC.

2 panna — B OTBETE JOMYLIEHBI
HECYIIECTBEHHBIC OIUOKH.

1 6ann —oTBETHI HE MOJIHBIN WK
JIOITYIIICHBI OIIUOKH.

0 6annoe — NOMyIEHbI CEPbE3HbIE
OIMOKH, TaH (parMeHTapHBIN OTBET.




Ilepeyens TeM Kk 3k3aMeHy 10 aHaTOMHH pacTeHmii (1 cemecTp):

1.
2.
3.

10.

11.

12.
13.
14.

15.
16.

17.

18.
19.
20.
21.

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

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

MeMOpaHbI IUTOILIa3MBI: KX CTPOCHHE U CBOWCTBA.

OHJOMIa3MaTUYECKas CeTh: CTPOEHUE, MPOUCXO0XKAeHNUE, 3HaueHe. CTpoeHue, IPOUCX0XKIEHHE, 3SHAUCHUE MUTOX OHJIPUH,
anmapara [ oJbpku, TM30c0M, pUOOCOM.

IImacTunel, THUOBI MJIACTUA: CTPOEHHE, IPOUCXOXKIEHUE, B3auMolpeBpaieHue. JleWkoriacTel. XpOMOIUIACTSHI.
XI0pomnacTsl.

Bakyonu: mpoHcXoXAeHHe, 3HaueHHe, M3MEHEHHE B OHTOreHe3e KJIETKU. KIeTouHbl COK, ero cocTaB, 3HauCHHE
OT/ICJIEHBIX KOMIIOHEHTOB.

XUMHUYCCKUI COCTaB KJICTOYHON 00OJIOUKH. 3HAUCHUE KICTOUYHOW 0007049Ku. DOpMHUPOBAHUE KICTOUYHOW 00O0JIOYKH, €€
ctpykTypa. Ilopsl u nepdoparyy, uX THITEL, 3HAYCHHUE.

Onrorenes KIeTKH. TOTHITOTEHTHOCTH KiIeTOK. THITel pocta kieTok. [Imasmonecmbr. MeXKICTHUKA U UX TATBL. CHMIDIACT,
aToIUIacT.

TBepasle BKIIIOYCHNST MUHEPAJIHHBIX BEIIECTB, OPMBI X OTIOKEHHUS B KJIeTKe. BemecTsa 3anmaca, MeCTO UX JIOKaJIH3aluN
B KJIETKE. ANEHpOHOBBIE U KpaXMaJIbHbIE 3€pHA, UX THIbI.

BosHukHOBeHHE TKaHEH B SBomonMH pacTeHmil. OOpa3oBaTenbHBIE TKAaHW, WX Kiaccupukanusa. lluromormueckne
ocobenHocti. CTpoeHHEe BEpPXYIIECYHBIX MepucTeM mobera u xopHs. I[loHsTHe o rucroreHax. PasHooOpasme cTpoeHuns
aTieKCoB

Onuaepma: IPOUCXOXKAEHUE, 3HaueHue. LluTonoruueckue 0COOEHHOCTH OCHOBHBIX KJIETOK 3MUIEPMBI. DNHUAepMalIbHbIE
oOpazoBanus. CTpoeHue U paboTa ycThuil. PazHooOpa3ue yCThUYHOTO ammnapara.

[epunepma, 0COOCHHOCTH €¢ CI0eB. 3anokeHue (heIUIOreHa U ero AesTesibHoCTh. YeueBnuku. [lonuaepma, dhemtonanas
TKaHb, SIPycHas NpooKa.

Kopka (putugom). O6pa3zoBaHue, TUIBI KOPKH, COCTaB, CTPYKTYpa NPOBETPUBAHUS, 3HaUeHHE. Buibl KOpKH.

Komnenxuma: muronornaeckue 0COOSHHOCTH, MPOUCXOKICHIE, CBOMCTBA, TOMOTpauecKoe OI0KEeHUE, 3HAUCHHE.
CkiepeHXrMa: MUTOJIOTHIECKIE 0COOCHHOCTH, KIacCH(pUKAII, CBOUCTBA, 3HaUeHHe. CKIIepEenIbl: IUTOJIOTHYCCKIE
0COOCHHOCTH, TIPOMCXOKACHIUE, TOMOrpadhuIecKoe MOJIOKCHHE, 3HAUCHHE.

Hcnonp30BaHne MEXaHUIECKAX BOJIOKOH YeJIOBEKOM. [IpsauiisHbIe pacTeHHUS.

Kcunnema: 3eMeHTHI, € COCTaBIIIONINE; UX ITUTOJIOTHIECKAE 0COOCHHOCTH, IIPOUCXOKICHHE, 3HAUCHHE, (OPMHUPOBAHIE
B OHTOTCHE3E.

®dosMa: 3JIEMEHTHI, €€ COCTABISIONINE; X IIUTOJIOTHYECKUE OCOOCHHOCTH, TIPOUCXOXKACHUE, 3HaUCHNE, (DOPMUPOBAHHE
B OHTOTCHE3E.

OBOJIOLUS NPOBOISALINX TKaHEH.

CpaBHHTENBbHAS XapaKTEPUCTHKA ITPOBOIAIINX TKaHEeH. 3HaUCHNME.

BrigenurenbHbIC TKAHH, MX XapaKTePHCTHKA.

CpaBHHTENBbHAS XapaKTEPUCTHKa MEXaHHMYSCKUX TKaHeH. Mcmonp30BaHne MEXaHIIECKUX TKAHEH YEIIOBEKOM.
[psimunbHBIE pacTCHUS.

Crpoenne cTe0Is TpaBSHUCTHIX IBYIOJBHBIX pacTeHmid. PazHooOpa3ue cTpykTyphl. Bo3pacTHble H3MEHEHUS.

Crpoenne cTedIrst OJHOIONBHEIX pacTeHui. PasHOOOpa3ue CTpyKTypHI.

[lepBu4yHOE W BTOPUYHOE YTOJIICHUE JUAMETpa CTeOIIs, €r0 3HAYCHUE [T PA3TNIHBIX PACTCHH.

Tune! HeHTPANTEHOTO IMIMHAPA, YBOJFOIHS CTEITH.

PazHOOOpasue cTpyKTypHI CTEOIIST APEBECHBIX PACTCHUN.

Kopenb, popmMupoBaHHe CTPYKTYpBI KOPHS, IEPBUYHOE CTPOSHHE.

dopmupoBaHE BTOPHYHON CTPYKTYPHI KOpHS. OcOOEHHOCTH BTOPHYHOTO CTPOCHUSI.

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

JIucr, ero 3HageHne. CTpyKkTypa THIIHYHOTO 3€JI€HOTO JHcTa. PasHooOpasue CTpyKTYpHI.

BnustHue cpeibl Ha aHATOMUYECKOE CTPOSHHE JINCTHEB. JINCT XBOHHBIX. 3aKOH 3aJIEHCKOTO.

AHaTOMHYECKHE OCOOCHHOCTH PACTEHHH CYXUX MeCT 0OuTaHus (KCepohUTOB).

AHATOMHYECKHE 0COOCHHOCTH PaCTCHUI-THIPODHUTOB.

HUctopus pa3Butus 60TaHUKA. BKITax pycCKUX M COBETCKUX YUCHBIX B pa3BHTHE OOTaHUKH.

BoraHnka kak Hayka 0 BCECTOPOHHEM H3yUCHUHU pacTeHuil. 3HaueHue, pa3aeisl, METOl PabOTHL.

IlepeueHb TeM K Ik3aMeHy o0 Mop¢oI0ruu pacTeHuii (2 cemecTp):

1.

2.

>

DBOJIIOIMOHHOE pa3BUTHE POPMEI Tella pacTeHnid. OCHOBHOE HaITpaBJICHUE YBOTIONNH. BO3HIKHOBEHHE TMCTOCTEOEILHOM
CTPYKTYPBHI.

Cems. CrTpoeHHE CEMEHH [BYIONBHBIX M OJHONONBHBIX pacTeHWH. YacTH CeMEeHHM, HX CTpOeHHE H (YHKIIHH.
Mopdodonoruyeckue THITBI ceMsH. [IpuMepsl. DBONIONNS CEMEHH.

[Ipopacranne ceMeHH. Y CI0BHUS, HEOOXOIUMBIE [T TIPOpacTaHuUs. THITBI CEMSIH 0 CKOPOCTH MPOPACTAHHS U COXPaHEHHS
BcxoxecTH. [TocnenoBarensHOCTE popacTanust ceMeHH. Tursl mpopactanus. [Ipamepst. CTpoeHne IpOpPOCTKOB.
Kopens, ero @ynkiun. Kopreas cucrema. THITEI KOPHEBBIX CHCTEM IO MPOUCXOKICHUIO, MX SK0JIOTHS. DyHKIIMOHATBHAS
muddepeHnranns KOpHeW B Ipeaenax KOpPHEBOH CHUCTeMbl. MopQOJOTHYECKHE THITbI KOPHEBBIX CHCTEM. BrusHue
9KOJIOTHYECKUX YCIOBHI HAa ()OPMHUPOBAHUE KOPHEBBIX CHCTEM.

[IpomomKUTETBHOCTD )KU3HHA KOpHEH 1 ux oOHOBIeHKE. [IpuiaTouHbie KOpHH, UX 3HaYCHNE Hpa3HooOpasme.

Mertamoph 036l KOpHEH U UX crieruanu3ays. TUumbl CiMOHO30B KOpHEH.

[ToGer, yacTu mobera, xapakTep pocra nodera. Turmbl mo6eToB 0 0COOEHHOCTAM pocTa. Kinaccudukamus mooeros u
pacTeHwii 0 MPOIOIKUTEINEHOCTH JKU3HH, IIOAOHOIICHNIO, OCOOCHHOCTSIM BETCTaIlHH.



8.  Tlouxa: ompenenenue n 3Hauenue. CTpoeHHe 1MOUEK M MOPQOIIOTHYECKOEe pa3HOOOpasne, CTeNeHb CPOPMUPOBAHHOCTH.
Knaccudukanus nodek Ha mnobere No 3HAUCHMIO, PA3BEPTHIBAHMIO W PACMONOXKEHHIO. Pa3BepThiBaHME NOYEK W
¢dopmupoBanue nodera. Putm pasputus nobera. ['ognunbie 1 351eMeHTapHbIE TTOOETH.

9.  ®opmupoBanue cucreM noberoB. Hapacranme, BerBinenue. Tunbl HapactaHus noberoB. Mx ocobeHHocTn
XO035HICTBEHHOE 3HAYCHUE CUMIIOUAIBHOIO HapacTaHus. BerBinenne noderos. BinusiHue xapakrepa BETBICHUS, (OPMEI
pocTa oOeroB Ha BHEITHUI OOJIMK PacTeHUSI.

10. Jluct. Yacrtu sucra, ux 3Ha4enue. CooTBeTCTBHE QYHKIIMH U MOP(OIOTHUECKUX 0COOeHHOCTEl JincTa. Mopdonornueckoe
pasHooOpa3ue JIHCTOBOW IUTacTWHKU. DopMmupoBaHHe JMCThEB Ha mobere W uX ocoOeHHOcTH. ['erepodmnmus u
AHM30 QUITHSL.

11. JIucropacnonoxeHue. 3aKOHOMEPHOCTH JIUCTOPACIIONOKEHUS.

12. MHoroseTHHE TOOETH TPaBSIHUCTHIX pacTeHnil. Kayneke 1 KopHeBHIle, UX 3HaYeHUE, OTIINYNTEIbHBIE OCOOCHHOCTH,
THIIBI.

13.  OpnoneTHHe MeTaMoOp(U3NpOBaHHBIE MOOETH, 00ECTIEYHBAIOIINE BEreTATUBHOE PA3MHOKEHNE U BO30OHOBIICHHE, UX
Tunebl. JlykoBuipl. MeTaMmopdo3bl Ha3eMHBIX TOOETOB M MX YacTeH.

14. DKojoruyuecKkue Tpynnbl pacTeHUH, UX MOP(OIOrHYeCKHe 0COOEHHOCTH.

15. Tlonsrue o xu3HeHHOH popme. DKoaoro-Mopdonornyeckas KiaccupuKanus KU3HeHHbIX GopM. [lpeBecHble 1
TIOJTyApEBECHBIE PACTEHHs, HX pa3HOOOpasue.

16. Kiaccudukanus x/¢ no Paynkuepy. JKuzHeHHbIe OPMBI TPABIHUCTBIX PACTEHUI.

17. BoszpactHble I3MEHEHU MOP(OIIOTHIECKOH CTPYKTYpHL. [ToHATHE 0 OONMBIIOM M MaJIOM KH3HEHHOM IHKIe. Bo3pacTHbie
MIEPHOABI U COCTOSHHS.

18. IIBetok. Ompenenenue, npoucxoxaeHue. [Ipu3sHaku MPUMHUTHBHOCTH.

19. Mopdoonoruueckoe pasHooOpa3ue HBETKOB. [10 CTPOSHHIO OKOJIOIBETHUKOB, PACIOI0KEHHIO YaCTEHIIBETKA.

20. Tuneneil. Xapakrepuctuka. IIponcxoxaeHue. DBOIIOHS.

21. Twunsl ru"enes, TUIBI IUIAIICHTAINH, TI0JI0)KEHHE 3aBSI3H B LBETKE.

22. CrpoeHHE U THIIBI CEMI3a4aTKOB.

23. Meracnoporene3. opMupoBaHue 3apoIbIIIEBOr0 MelKa. J[BoifHOe OII0J0TBOPEHHE.

24. ®opMHpOBaHUE CEMEHHU. ATIOMHUKCHC.

25. Awngpoueii. [IpoucxoxaeHre u BOJIONUS THIYMHKH.

26. AHaTOMHYECKOE CTPOCHHUE MbUIbHUKA.

27. CrpoeHHe NBIIIMHKH, YBOTIONUS MBUIBLEBBIX 3€PEH.

28. CnocoOs! onbuieHust. [IprcrnocobieHns K pa3inuHbIM CIOCO0aM OIBUICHHS.

29. Congeruns. OmnpeneneHue, 3HaYCHNE, KiacCH(UKAIU.

30. PasHOOOpa3ue paneMo3HBIX U IUMO3HBIX COIBETHI.

31. DBoaroLusg COLBETHI.

32. TIlnomel Mx: ompenenenue, XxapakTepuCTHKa, pa3BUTHE. B3anmoBnusane GopMHUPYIOINXCS CEMSH M OKOJIOTUIOTHHKA.

33. Knaccudukarys miooB o cTpyKType OKOJIOIIOAHUKA. BCKphIBaHME TIIIO0B.

34. Tenernueckas knaccudukarys mwiogoB. CriocoObl pacpoCTpaHEHHUS MII0/I0B U CEMSIH B IPUPOJIE.

OLIEHOYHBIE MATEPHAJIBI JIJIS1 TPOBEJAEHUS ITPOMEXYTOUYHOM ATTECTALIMA (ITPUMEPHI)
Inanupyemblit
o6pasoBaTeTHLHbI TunoBble KOHTPOJIbLHBbIE 3aTaHUS U 3 KpuTepuu oneHuBaHMS U MIKAJIA
pesyabTaT cnocod nMpoBeieHHsI TPOMEKYTOTHOM OLICHMBAHUS
aTTecTaluu

OIIK 1.1: 3aoanue 1 (10 6annos) Ouyenugaemcs: YpoBEeHb 0a30BBIX 3HAHHHA II0

[IpumensieT 3Hanne 00TaHMKe; CHOCOOHOCTH BBIABIIATH B3aUMOCBSI3b

TEOPETUIECKUX Kam6uit: nuronorudeckiue 0COOEHHOCTH, XapaKTep  (CTPYKTYpHOH U (DYyHKIMOHAIBHOW OpraHU3aI[iu

OCHOB JIeSITEILHOCTH, 3HAYCHHE. 0O0BEKTOB; CIOCOOHOCTH OOBSICHATH CMBICI,

MHUKpPOOHOJIOTHH, MPUIMHBI U 3aKOHOMEPHOCTH ITPOIIECCOB.

BUPYCOJIOTHH,

OOTAaHHMKH K
300JI0THH TSI
W3YUYCHISI XKU3HU U
CBOMCTB JKHBBIX
00BEKTOB, MX
WICHTU(DHUKAIINN 1
KYJIETUBUPOBAHUS
OIIK 1.3:
IIpumensieT MmeTobl
HaOJIroeHNS,
UACHTH(DHUKAITIH,
KJIacCu(UKAIHIH,
BOCIIPOM3BOJICTBA H
KYJIETUBUPOBaHUS
JKHUBBIX 00BEKTOB B
MPUPOIHBIX H
J1a00PaTOPHBIX
YCIIOBHSX

10 6annoé — naHBl TOJHBIE HCYEPIBIBAIOIINE
OTBETHI HA BCE BOIIPOCHI.
8-9 obannoe IaHbl HEIOCTAaTOYHO IIOJIHBIE
OTBETBI HA BCE BOMPOCHI WIW JIOMYIICHBI
HEe3HAYHUTENILHBIE OIIMOKH.
5-7 6annoeé — naHpl OTBETHI HE HA BCE BOMNPOCHI
WUTH JIOTYIICHBI OITUOKH.
3-4 6anna — 1aHBEL OTBETHI TOJIBKO Ha 4YacTh
BOTIPOCOB, OIYIICHBI CEPHE3HBIC OIIHOKH.
1-2 6anna — na"pl pparMeHTapHBIC OTBETHI.
0 6annoeé — naHpl (QparMeHTapHBIE OTBETHI U
JIOTTYIIICHBI CEPhE3HBIC OIIHOKH.

3aoanue 2 (15 d6annos)

Kopens, hopmupoBanne cTpyKTypsl KOPHS, IIEPBUIHOE
CTpOCHUE.

Ouyenugaemcsa: YpoBeHb 0a30BBIX 3HAHHN I1O
0OTaHHKE; CIIOCOOHOCTh PACIIO3HABATh OOBEKTHI
M0 OCOOCHHOCTSM WX CTPOCHUS, BBISBISATH
OTJIMYUTEIbHBIC MPU3HAKKA M aHAJIH3HPOBATH HA




OIIK 8.1:
Beimosasier coop,
00paboTKy 1
CHCTeMaTH3aIHIO
II0JIEBOM U
nmabopaTopHOi
HHPOPMALIAN JIJIS
OCYILICCTBIICHUS
npoQheCCUOHATBHOM
JIESITETIbHOCTH,
aHAITU3UPYET
MOJY4YCHHBIC
PE3yabTATHI

OIIK 8.2:
Paboraer ¢
OCHOBHBIMH
TUITAMH
COBPEMEHHOTO
IKCTEAUIHOHHOTO
1 1a00paTOPHOTO
obopynoBaHus 1Jis
OCYILCCTBIICHUS
npodeccroHanbHO
W IesTeIbHOCTH

OCHOBE UMEIOIINXCS 3HAHUM.

15 6annoeé — naHbl TIONHBIE HWCYEPIHIBAIOIINE
OTBETHI Ha BCE BOIIPOCHI.

12-14 6annoeé — OaHbl HEZOCTATOYHO IIOJTHBIE
OTBETHl Ha BCE BOIPOCH WM JOIYIICHBI
HEe3HAYNTENbHBIC OLTHOKH.

8-11 fpannoe — naHbl OTBETHI HE HA BCE BOIPOCHI
WJTN TOTTYIIEHBI OIINOKH.

4-7 0annoe — naHpl OTBETHI TOJILKO Ha 4YacTh
BOIIPOCOB, JIOIMYILEHBI CEPhE3HBIE OLTHOKH.

1-3 6anna — nanpl pparMeHTapHbIC OTBETHI.

0 6annoe — nanel GparMeHTapHBIE OTBETHI U
JOIYIICHBI CePhEe3HBIC OLINOKH.

3aoanue 3 (15 6annos)

IIpoananuzupyiite NpeACTaBICHHBIN
MHUKpOIIpenapar. YKaXuTe 0TAe] U KJIacC pacTeHUsL.
ApryMeHTHpyHTe CBOH OTBET. YKa)KUTE OpraH, cpe3
KoToporo npejcrasied. OTBeT 000CHY#Te

Ouenugaemca:  cIOCOOHOCTh  PAcIIO3HABAThH
OOBEKTBl 10 OCOOCHHOCTSIM HMX CTPOCHUS,
BBISIBIISITH OTJINYHUTEIbHBIC TPU3HAKH,
AQHATM3HPOBATh W YCTaHABIIMBATH B3aHMOCBSI3H
Ha OCHOBE HMCIOIIMXCA 3HAHUH, YyMCHHUE
paboTats ¢ 1abopaTOpHEIM 000PYIOBAHUEM.

15 6annoe — naHbl TIOJHBIE HCUCPIIBIBAIOIINE
OTBETHI Ha BCE BOIIPOCHI.

12-14 6annoé — naHbl HEAOCTATOYHO IIOJHBIE
OTBETBI Ha BCE BONPOCH MM JIOMYILEHBI
HE3HAUNTEIbHBIC OIINOKH.

8-11 fpannoe — naHbl OTBETHI HE HA BCE BOIPOCHI
VUTH JTOTTYIIEHBI OIINOKH.

4-7 6annoe — NaHbl OTBETHl TOJBKO Ha 4YacTh
BOIIPOCOB, JIOIYIIEHBI CEPhE3HBIE OITHOKH.

1-3 6anna — naHel parMeHTApHBIC OTBETHI.

0 6annoe — nanbl (parMeHTapHBIC OTBETHI U
JIOITYIIICHBI CePhE3HbIE OMNOKH.




MNPUJIOKEHHUE 2

METO/JUYECKHUE MATEPUAJIbI JUISA OBYYAIOINUXCS 11O OCBOEHUIO JUCHUITJINHBI

Mertoanyeckue MaTepHalisl JUIsl MOATOTOBKH M BBIIIOJIHEHHS JIAGOPAaTOPHEIX padoT
Mertoauyeckue MaTepralibl Ul IOATOTOBKH M BHIIIOITHEHHS CAMOCTOSATEIBHOH paboThI
Mertoauyeckue MaTepHalibl Ul IOATOTOBKH K 9K3aMEeHaM

TpebGoBaHuUs K PSUTHHT-KOHTPOJIO (TS SK3aMeHA)

AN =

1. MeTtoanyecKue MaTepUAJIbI MO MOATOTOBKE H BHIMOJIHEHUIO J1a00paTOPHBIX padoT

OTyer 0 BHINOJIHEHHOIT 1ab0paTOpHOIl paboTe 1Mo aHATOMHUH ¥ MOP(OJIOTUHU PACTEHUI: 0(OPMIICHHBIH PUCYHOK OCe
MHUKPOCKOIIMYECKOT0 M3YUCHHMSI IPEUIOKEHHBIX IPEIapaToB WM H3y4aeMOld MOp(OIOrHIecKoi cTpyKTypbl. C 3TOH LeNbio
UCTIONB3YyeTCs ambOOM JUIsl PUCOBAHMS, T'Jie 3allMChIBACTCS Ha3BaHUE TEMBI, PYCCKHE M JIATHHCKHE Ha3BaHUS OOBEKTOB.
PucyHOK BBINONHAETCS IPOCTHIM KapaHIAIIOM CPEHEH MATKOCTH, AOIYCKaeTcs UCIOIb30BaHNe [IBETHBIX KapaHaamei s
Oosiee YETKOTO BBIACICHUS KJIETOK Pa3HBIX TKaHeH. PHCyHOK noipkeH ObITh 4ETKUM, 0Oe3 cilydalHBIX MOJIPOOHOCTEH,
JIOCTaTOYHO KPYITHBIM, YTOOBI Ha HEM MOXKHO OBIJIO M300pa3uTh Bce HEOOXO0qMMBbIE eTaid. [Iponopuuu obmero pamepa u
JieTaneil JOJKHBI OBITh BhIZIEp>KaHbl. Kaskabli pHCYHOK JJOIDKEH HMETh 0003HAYECHUSI, OHH TOMEIAI0TCS CIIpaBa OT PUCYHKa,
MO PUCYHKOM - MOANHCHh. HeoOXomuMble BBIBOIBI, OTPENECIICHUS, 3aMMChIBAIOTCS Ha OOOPOTHOW CTOpPOHE albOOMHOTO
mcta. [Tocne odopmiteHHsI pUCYHKOB K COOTBETCTBYIOIIEH TeMe abOOM CAaeTCsl Ha MOANNCH IPETIOIaBaTeIo.

JIABOPATOPHAS PABOTA Ne 1
Oco0eHHOCTH PACTUTEIBbHOM KJIETKH

Knemka. Oowuit nnan cmpoenus. Llumonnasma u ee ceoiicmea
Lleny pabomei: BerscHUTH 001Iee CTPOCHNE PACTUTEIBHON KIETKH. J[0Ka3aTh N30MpaTesIbHYI0 MPOHUIIAEMOCTb
MIOTPaHUYHBIX MEMOpaH.
Mamepuanwr u 06vexmur: nyk pemrdatsiii (Allium cepa L.), xxenatensHo cunmit; 8% pactBop NaCl.
Xoo pabomei:
1. TpUrOTOBUTH NPEAMETHBIE M MOKPOBHBIEC CTEKIIA.
HAHECTH Ha MPEIMETHOE CTEKJIO KPYITHYIO KaIlTio BOJIBI.

3. W3 MACHCTOM UellyH JIiyKa BbIpe3aTs Hebouboi kycodek (0,5 — 1 cm2). C BHyTpeHHeH (BOTHYTON) CTOPOHBI CHATh
KOJKHILY, HOALIETIMB €€ UIIION MM NHHIETOM. [10J10KNTh €€ B KaIuTio BOJIBI 10 BO3MOKHOCTH HE CMUHAsl, HAKPHITh
MTOKPOBHBIM CTEKJIOM.

4. paccMOTpeTh IpH MaJloM YBEJINYEHUH HauboJjiee yaaqHoe MecTo Ha npenapate. OOpaTuTh BHUMaHHE Ha GOpMY
KJIETOK, HAWTH S7p0, IOCTapaThCs ONPEIeNUTh TPAHUILY BaKyOIIH.

5. mepeBecTH MHUKPOCKOII Ha cuibHOe yBenmueHue (20X, 40X). moctaparbes HAWTH MOPHI B 000JI0YKeE, IPAaHHUIIBI
MeX]Ty 000JI0YKaMH COCEAHHUX KIIETOK.

6. 3apucoBath 2-3 kieTkun. OTMETUTH 000JIOUKY, BAKYOJIb C KIETOYHBIM COKOM, IJIa3MajeMMy, TOHOTUIACT, SIIPO.

7. BepHYTb MHKPOCKOII Ha ciiaboe yBennueHune. He cHuMas npenapara, moJjIoKHTh IT0JIOCKY (GHIbTPOBANIbHOI OyMaru
PSAAOM C MOKPOBHBIM CTEKJIOM CJieBa TakK, YTOOBI BOJA OTTATHBAJIach M3-TOJ CTEKJa — IoJIocka Oymaru Oyaer
MIOCTENIEHHO HaMoKaTh. C TPOTHBOIOJIOKHOW CTOPOHBI OT TOKPOBHOTO CTEKJIa HAHECTH HECKOJBKO Kareib
pactBopa NaCl. On OyaeT BTATHBATHCS 101 IOKPOBHOE CTEKIIO U 3aMEIaTh BOLY.

8. crmemuTh 3a N3MEHEHHEM IIPOTOIUIacTa B KiieTkax. [locTeneHHo nuTona3sma OyaeT oTcTaBath oT obosouku. Haifti
pa3HbIe COCTOSHUS IIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BHJIBI IIa3MOJIH3A.

9. 3aMeHUTH MOJOCKY (MIBTPOBaNBHON Oymarn m 1masmMosmTHK (8% pactBop NaCl) Ha BoIy, BEpHYTh KJIETKH B
MIEPBOHAYAIEHOE COCTOSHUE — MPOCIEIUTD ACTIIa3MOIH3.

10. 3apucoBaTh KJIETKH B COCTOSHUH IIa3MOJIH3A.

11.3anmcaTe 1 3alIOMHHUTD ONPEACTCHNS: IIa3MOJIN3 — SIBICHHE OTCTABAHUS MIPOTOILIACTA OT OOOJOYKHU KIIETKH MPH
MOTEpEe BAKyOJISIMH BOBI, IEIUIa3MOJIN3 — BO3BPAIICHNE TUIA3MOJIM3UPOBAHHOTO IIPOTOIJIACTA B IEPBOHAYAIEHOE
COCTOSIHHE TIPH MTOCTYIICHUH B KJIETKY BOABI, Typrop — HalpsHKEHHOE COCTOSHUE KIIETOK.

IThacmuowt

Lenv pabomur: I3yduTh CTpOoCHUE Pa3HBIX TUIIOB IUIACTH]] M UX TOJOKCHUE B OpraHax.

Mamepuaner u ob6vexmor: Inones xkananckas (Elodea canadensis), tpaneckanuus (Tradescantia sp.), paOuHa ropbkas
(Sorbus aucuparia L.), naageim maiickuit (Convallaria majalis L.), munoBauk (Rosa sp.), nomunop (Lycopersicum
esculentum L.).

Xo0 pabomei:

L

1. [IpuroroBuTH mpemapar JucTa 3JI0/eH. PaccMOTpeTs Ipu MajoM YBEIMICHUU HanOoJee yJjagHoe MECTO Ha

npemnapate. [locTaBUTH B IICHTP MPO3CHXUMHBIC KJIETKH, OJIKEe K MECTY OTpbiBa. [lepeBecTr Ha OoJbIIOE
yBenmuenue ( x 20, x40).

2. Haiitu XJ10pOILIacThl, OTMETUTH OCOOCHHOCTH X JIOKAJU3AIMH B KJIETKE, YOS TUTHCS B HATMYUHU HX

JBrKeHUs1. OnpeaenuTs TUIl ABUXKEHUS (CTpyiluaToe, KpyroBoe).
3. 3apucosath 2-3 xietku. CTpelikaMu MokKa3aTh JBHKEHUE XyioporactoB. ChaenaTh He00X0AUMBIC




0003HaYEHHS.

1L
1. [puroroButs mpemapaT MIKOTH IUIOIOB, ITOIICIIIB UIJI0H KYCOUEK MSKOTH M PACTEPEB €T0 B KAIlIe BOJIBI.

2. PaccmoTpers pH MajloM yBEJIMYEHHH HanboJjee yaayHoe MECTO Ha Ipernapare, NepeBecT! Ha
6ompimoe yBenmuenue (x20). O0paTuTh BHUMaHKE Ha (OPMY KIETOK, XPOIIIIACTEL, OTMETHTD WX THIL.
3. 3apucoBaTh 1o 2-3 KJIETKH pa3HBIX m1o10B. Crenats HeoOXoauMbie 0003HAYCHHS.
I11.

[

[IpuroToBUTH TpEHapar , CHAB KOXKHUILY C HUXKHEU CTOPOHBI JTUCTA TPAJACCKAHIIMH U TIOMECTUB €€ B KAIUTIO BOJIBL.

2. Paccmotperh nipu OOJBIIOM YBETUYCHUH JICHKOIUIACTHI B SIICPHOM KapMaIlllKe — OHH BBITIAST KaK MEJIKHE
OecIrBETHbIC MIAPHKU.

3. 3apucosatb 2-3 kietku. Crenats He0OOXOAUMbIC 0003HAYCHHS.

Bonpocs! 1 KOHTPOJAS:

OOBSICHUTB 3HAYEHUS] TEPMHHOB — THJIAKOU]I, IPaHa, CTPOMa, MePUIIIACTHIHOE POCTPAHCTRO.
CpaBHHUTH BHYTPEHHIOIO CTPYKTYPY Pa3HbIX THUIIOB IUIACTHUI.

YeM 00BSCHUTH ABHKEHUS XJIOPOILIacToB? YeM OOBSICHUTB THIIBI 3TOTO JIBMKEHHUS?

HasBate Tunsl xpomorniactoB. Yem onpenensiercst ux popma?

B xaxoM HampaBieHUU BO3MOXKHO B3aMMOIPEBpAlleHUe MIacTua?

B kakux opraHax ¥ TKaHsX CJIEAYeT UCKaTh Pa3HbIC TUIIBI IIACTH?

s L=

3anacnvle numamenvHble 6eujecmea u meepovie KIOYEHUA

Lenv pabomoi: I3y4nTh pa3HOOOpa3ue 3pracTHYECKUX BEIECTB B TBEPJOM BU/IE M KPUCTAJUTMUECKUX BKIIIOUCHHH.

Ob6wvexmut u mamepuanvi: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox nocesHou (Pisum sativum
L.), oBec moceBHOI (Avena sativa L.), myk pemuatsiii (Allium cepa L.), kynena gymmctas (Polygonatum
odoratum), 6eronus (Begonia sp.).

Xoo pabomuwi:

1. UM3roToBuTh mpemnapar KpaxMajbHBIX 3epeH KapTodels, oBca, ropoxa, OaHana. J{is 3Toro mockoOauTh OpUTBOM
Kycouek KiTyOHs kapTodelsi, ceMsoeil ropoxa; NoJTyuYeHHYI0 KpaxXMalbHYI0 MYTb Ha JIE3BUHM OPUTBBI OOMaKkHYTh B
KaIullo BOJIBI Ha MPEAMETHOM CTEKJe; ¢ 0aHaHa CAenaTh y4acTOK TOHKOTO IOIEPEYHOro cpesa; MpeaBapUTeIbHO
Pa3MOUYCHHYIO B BOJIC 3¢PHOBKY OBCA UTOJIKOH OIYCTHTh B KAILTIO BOABI, MOJXYYUTh MyTh, 36pPHOBKY yOpaTh.

2. PaccMotpets npu cuiibHOM yBennueHHH (20X, 40X) KpaxManbHBIC 3epHA PA3HBIX PACTCHUH.

Omnpenenuts TN KpaxMaJbHBIX 3€peH 1o (hopme, MOJ0KEHHIO 00pa30BaTEIbHOTO LIEHTpa 1
CTETIEHUCIIOKHOCTH.

3. 3apucoBaTh HECKOJIbKO KpaXMaJbHBIX 3¢PEH Kaxaoro pacteHus. Caenarh HEOOX0MUMbIC 0003HAUCHUS U
MOJINUCATH T10]] PUCYHKOM.

4. Jns oOHapyKeHHs aJIepOHOBBIX 3€PEH I10/IeHiCTBOBATh Ha IpenapaT ¢ FOpOXOM PacTBOPOM ifolia B HOAUCTOM KaJuH.

IIpu 3TOM KpaxmasIbHBIE 3epHa OKpacsTCA B TEMHO-CHHUII I[BET, a aJlIeiipOHOBBIE 3epHA OyIyT 30JI0TUCTO-)KEITHIMH.

OHu 0oueHb MeJKHE, B OOJIBIIOM YHUCIIE CPeU KpaXMaIbHBIX 3€PEH, MPOCTHIE 110 TUITY.

3apucoBaTh KpaxMalbHbBIE U aleipoHOBbIe 3epHa. Chaenath HeoOXouMble 0003HAYCHHMS.

6. W3y4nTh BHIBI TBEPIBIX BKIFOYCHUH. [IJIs1 9ero B3ATh KyCOUYEK CYXOH UeITyH JIyKa, IPEeIBAPUTEIEHO
BEIJIEP)KaHHOMH B TITUIIEPUHE CO CIUPTOM. PaccMOTpeTh Iipu MajioM YBEITHYCHUH MUKpOcKorma. Haitn
OJIMHOYHEIE KPUCTAJUTBI OKcajlaTa Kanbnusa. OOpaTUTh BHUMaHUE HAa UX Pa3Mephl OTHOCUTEIHHO KICTKH U
pasHoobpasue mo hopme.

7. 3apucoBaTh HECKOJBKO KIIeTOK. CIenaTh He00X0IuMbIe 0003HAYCHUSI.

8. H3roToBHUTH TOHKHII MMPOJOIBHBIN Cpe3 KycouKa KOpPHEBHINA KyTIeHBl. PaccMOTpeTh Iipu ciaboM yBETUYCHUH.
Haiitu BKIItOUEHHMS, ClIeaTh BEIBOIBI 00 UX THUIAX.

9. 3apucosath BkitoueHus. Caenats HEOOXOANMMbIE 0003HAUYCHUS.

10. I3roTOBUTH TOHKHE TMONIEPEYHBIA U MPOJOIBbHBIN Cpe3bl Uepelka JucTa 0eroHnn. PaccMoTpeTs mpu 607b110M
(20x,40x) yBeIM4YEeHUH THUITBI BKIOYeHUH. Haiitu pasHble TuIbl 1o Gpopme.

11.3apucoars. Crenats He0OX0MMbIE 0003HAYCHHUS.

9,1

Bonpock! ans KOHTpoJId:
B uem pazHuLa MeX Ay NEpBUYHBIM U BTOPUYHBIM Kpaxmajaom?
I'me HakamuBaeTcst MEPBUIHBINA Kpaxmai?
Kak dopmupyercs kpaxmanbHOE 3epHO?
Kak knaccudummpyrores kpaxMalibHbIe 3epHa?
B 4em oTiune OeKOB 3amacHbIX OT OETKOB KOHCTUTYLIMOHHBIX ?
Kak obpasyrorcs aneiipoHoBBIe 3epHa?
B yem oTirume mMpoCThIX aJIeHPOHOBBIX 3€pEH OT CIOXKHBIX?
B kakux 4acTsIX KIETKHU JIOKATU3yeTcs 3amacHoi 0enok?
B kakux opraHax HaKaIUIMBaeTCs 3aIlacHON Oeok?
. UTo mpoucxoaunT ¢ anelpoHOBBIMH 3€pHAMH IIPH 00OTAIIEHNH KIIETKH BOJION?
. SIBnsiercs M CTPYKTYpa ajJeipOHOBBIX 3€peH BUIOBBIM NPU3HAKOM?
. B uem 3akirouaercst mpeMMyIECTBO )KUPHOTO MAcJIa KaK 3allacHOTO IPOAYKTA Iepes] KpaxmMaioM U OeskoM?
. KakoB 6nonorndeckuii cMpIci 00pa3oBaHUs KPHCTAJUIOB MIABEJICBOKUCIIOTO KaIbIMs B KJIETKE?
. Uro takoe papuns1? [py3er? Kakue eme THIIBI KPUCTAIIOB ObIBAIOT?
. IIpuBeauTe MpuMepsl paCTCHUN, UIMEIOIIUX ONPEAEIEHHBIH THIT KPHUCTAIIIOB.
. Kakast (hopma kpHcTasIoB aBeIeBOKKMCIOT0 KaJIbIHsi CBOHCTBEHHA JIBYJOIGHBIM PACTEHHUSIM U KaKasi —0THOHOJIbHBIM?

PN LD =
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JJABOPATOPHAS PABOTA Ne 2
Tkanu pacrenuii. O0pa3oBaTe/ibHble TKAHU. IOKPOBHbIE TKAHU

Oépazosamensuvie mxanu. Cmpoenue KOHyco6 HApacmManus
Llenv pabomei: O3HAKOMUTBCSL ¢ OOIIMMH NPH3HAKAMHM MEPHUCTEM Ha NpHMepe KOHyca HapacTaHUs
JNIOJEH.

BBIsICHUTB CTpOCHUE BEPXYILIEYHONH MEPUCTEMBI IT00era U KOPHSI.

Obwvexmul u mamepuansl: Jnoxaes kanauckas (Elodea
canadensis) Xoo pabomur:

1. C momomipio NpenapoBaabHBIX UITI TOC/IEIOBATEIFHO CHATH JIUCThS ¢ KOHyca HAPaCTaHHs BEPXYIIEYHOTO
oGeraiozaen.

2. PaccMoTpeTh BpeMEHHBIH Mpemnapar Hoa MUKPOCKONIOM. byner BuHa riaikas 4acTh KOHyca HapacTaHMs,
BO3HHKAIOIIUE U IIOCTETIEHHO pa3pacTarolinecs OyropKy — 3a4aTKH JUCTHEB.

3. PaccmoTpeTs TOTOBBIH Ipemapar KOHyca HapacTaHus noodera snoaed. OOpatuTh BHUMaHHuE Ha (OpMY KIETOK,
pa3Mepsl saep IIaaKoi 4acTH KOHyca.

4. 3apucoBaTb. Ha prcyHKEe OTMETHTD IIOJI0KCHHE HHULIMATBHBIX KICTOK, JINCTOBBIE OYTOPKH, MECTO HHTEPKAIIAPHBIX30H.

Bomnpocs! U1 KOHTPOIIS:

KaKOBBI XapaKTEPHBIC MPU3HAKH MEPUCTEMATHUECKOI TKaHHU?

B YEM OTIIMYHS IIEPBUIHON 1 BTOPHIHON MEPHCTEMBI?

10 KaKUM IPU3HAKaM KJIACCH(PHUIUPYIOT MEPUCTEMBI?

YTO XapaKTEPHO I MHUIMAIBHBIX KIETOK?

YTO Takoe rucToreH? Kakne rucToreHs! MOKHO BBIACINTH B KOHyCaX HapacTaHUs odera U KOpHs?
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Ilepsuunas nokposnan mkaus INUdEPMa

Lenv pabomur: I3yants 0COOCHHOCTH IEPBUYHON MOKPOBHOH TKaHU.

Obvexmul u mamepuansl: TACTHS IENAPTOHAN 30HANBHOH (Pelargonium zonale Ait.) u KyKypy3bl (Zea mays L.)

Xo0 pabomei:

1. IPUTOTOBHTH MpEnapar MUAEPMBI C HIDKHEH U BEpXHEH CTOPOHBI JINCTA FePaHU.

2. paccMOTPETh MPH MaJIOM YBEIWYEHUH NPOCTHIE U KEJIE3UCTHIE BOJIOCKH, BBIICHUTH UX OCOOCHHOCTH.

3. mpu OOJNBIIOM yBEIMYEHHH PACCMOTPETh OCOOCHHOCTH OCHOBHBIX KJIETOK M YCThHI. ONpesenuTh THIT Y CThHYHOTO
anmapara. CpaBHUTb YHCIIO YCTHUIL ¥ (JOPMY OCHOBHBIX KIIETOK HIDKHEW M BEPXHEH CTOPOHBI JINCTA FepaHH.

4. TPUTOTOBHTH MpEnapar MUAECPMbI C HUXKHEH CTOPOHBI JIHCTA KYKYpPY3bl.

5. BBIICHUTh OCOOCHHOCTH OCHOBHBIX KJIETOK 3MHIEPMBI IIPH OOJIBIIOM YBEJIMUYEHHH PACCMOTPETh YCTHUYHBIH aImapar,
onpenenuts ero Tui. O0paTUTh BHUMAaHUE Ha CTPOSHHE 3aMBIKAIOIINX KJIETOK YCTHHIIL.

6. 3apHCOBaTh SIMUAEPMY MEJIAPTOHUU U KYKYPY3bl, ClIeNIaTh HE0OX0JUMble 0003HAUEHHUSI.

Bonpocs! 1151 KOHTPOJIS:

[Toyemy ycThHIIa COCPEAOTOUECHBI TPEUMYILIECTBEHHO HA HIDKHEW CTOpPOHE JucTa?

Kakne ocoOeHHOCTH XapaKTEepHBI TSI OCHOBHBIX KJIETOK SMUACPMBI?

CrpoeHue yCTBUYHOTO arnmnapara 1 ero pazHooopasue. OObSICHUTh MEXaHU3M JIBHIKEHHS 3aMbIKAIOIMX KIIETOK.
KakoBbl hyHkuuu kporomux Tpuxom? [1o kakiuM npr3HakaM MO>KHO TOBOPHUTH 00 UX pazHooOpazuu?
@DyHKIMM KeJIe3UCThIX TPUXOM, UX pazHooOpasue.
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Bmopuunan nokposenas mxaus. Ilepuoepma

Lenv pabomur: I3yauts 0COOCHHOCTH OTHCITBHBIX CIIOCB IMEPHICPMBI U UCUEBUYKH.

Obvexmbl u Mamepuanvl: BoIZIEpKaHHBIE B TIUIIEPUHE CO CIUPTOM No0ern Oy3uHbI (Sambucus racemosa L.)

Xoo pabompwi:

1. chenaTh momepeyHsIi cpe3 modera Oy3UHBL

2. paccMOTPETh MPH MaJIOM YBEJINUSHUH, HAUTH (EeJUIOTeH, IIOCYUTATh YHCIIO CIIOEB TPOOKH.

3. paccMOTpETh YEUEBUUKY.

4. BBIICHUTH OCOOCHHOCTH MPUJIETAIOIINX K IEPUACPME TKAaHESH EPBUYHOM KOPBI, 00paTUTh BHUMAHKUE HA
IUIACTHHYATYIO KOJUIEHXUMY, KOPOBYIO MTAPEHXUMY, CKIIEPEHXMMHbIE BOJIOKHA BO (pJIOIMHOI 30HE.
paccMOTpETh TOTOBBIH Mpenapat MOMEePEIHOTO cpe3a CTedIsT Oy3HHBI.

6. 3apucoBaTh NEPUIAEPMY C YSUEBUUKOMN M MPUIICTAIONINE K HeW TKaH! NIepBHYHOM KOPHI cTebms1. O003HAYHNTD
¢etoreH, desieMy, BHIIONHSIONNE KIETKH, 3aMbIKAIOIIHE CJIOH, TJIACTHHYATYIO KOJJICHXUMY, KOPOBYIO
MapeHXuMYy.

Bonpock! ans KOHTpoJId:

[Touemy y MHOTOJIETHHX pacTEHHUI dnHUIEepMa 3aMeHsIeTCs TPOOKOt?

B yem oTimaue MeXIy CTPOCHHEM KIICTOK MIPOOKH U SMTUAECPMBI?

[Touemy npoOKy Ha3bIBAIOT BTOPUIHOHN MTOKPOBHON TKAHBIO?

brarogapst kakum 0COOEHHOCTSIM CTPOSHUS TIPOOKA BBIMOHSET 3aTUTHYIO QYHKIIHIO?
YacTpio KaKOTO KOMIUIEKCa SIBIISIETCS poOKa?
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Kak uepes nepuaepmy MpouCXOoANT ra3000MeH U TpaHCTIUPALHs?

[To xakuM pU3HAKaM MOKHO HaiiTH QeoaepMy cpean MapeHXUMHBIX KIETOK KOpbI cTeOs?
ITouemy Ha cMeHy nepuaepMe NPUXOIUT Kopka?

W3 kakMX TUCTOJIOTUYECKUX HIEMEHTOB COCTOUT KOpKa?

0 Kakue opransl pacTeHunit M UX 9aCTH HOKPBITHI IEPUIEPMOH, 8 KaKue KOPKOit?

SYo®No

JJABOPATOPHAS PABOTA Ne 3
MexaHu4ecKue TKaHU

L]env pabomui: BEISCHUTH IUTONOTHYECKHE OCOOEHHOCTH Pa3HbIX TUIIOB MEXaHMYECKUX TKaHEH, NX PacIOI0oKEHHE B
OpraHax, CPaBHUTEIIbHYIO XapaKTEPUCTHUKY.

Obwvexmul u mamepuanwt: creonu TeikBbI (Cucurbita pepo L.), nbHa (Linum ussitatissimum L.), IBETOHOC KyOBIIIKU
wentot (Nuphar luteum L.) cteOnu 0y3unsl (Sambucus racemosa L.)

Xo0 pabomei:

1. IpuroroBuTh MomnepedHbIe cpe3bl CTEOIs THIKBBI U Oy3HHBI, 00pad0TaTh peakTUBaMu ((IIOPOTIIIOIMH U COJISTHAS
KHCJIOTa) — Ha OipeBecHeHNe. MOXXHO BOCIIOIB30BaTHCSI TOTOBBIM IIPETAapaToM (CTeOEIh THIKBHI).

2. PaccMotpets 1 3apHucoBaTh nepudepruyeckre TKaHU cTe0IIs, BKIIOYAoNe MEPBUYHYI0 KOpY (KOJJIEHXHMa M KOpoBast
MapeHxuMa) ¥ NepUIHKINIecKyo min (GaosMHuyto (y Oy3uHsl) ckiepenxumy. Cuenath HeoOXoauMble 0003HAYESHUSI.

3. BBIICHHTbH THII U XapaKTep PacoNOkKeHHs KOJUICHXHUMBIL. BHUMATEIbHO pacCMOTPETh XapakTep 000JI04YeK 1 UX PEaKIHIO
Ha PEaKTHB.

4. PaccMoTpeTh TONEpeYHBIH cpe3 CTeOJs JIbHa pa3HOTO JUaMeTpa Ha TOTOBOM Ipernapare. oOpaTHTh BHHUMaHHE Ha
0COOCHHOCTH BOJIOKOH CTeOJIeH, OTIHYaromxcs mo auamerpy. CaenaTh BBIBOJ O MPOUCXOKICHUU BOJOKOH CTEOJIS
JIbHA, CYJISl TI0 UX PACIIOI0KEHHIO. 3apUCOBATH.

5. Caenarb momepevHBI cpe3 LBETOHOCA KyOBIIIKH, 00paboTaTh peakTMBaMu, OOpaTHTh BHHMaHHE HA a’dPEHXUMY U
CKJIEpEU/Ibl, BCTpCUAIONIUECA B BU/IC I/I}II/IO6J'IaCTOB KaK OITIOpHBLIC KIJICTKH. Brersicuuth THII CKJICpEHI. 3apI/ICOBaTI) C
COOTBETCTBYIOIIMMH 0003HaYEHUSIMHU.

Bomnpocs! U1 KOHTPOIIS:

1. Kak pa3nnyaroTcs MEXaHHYECKHE TKaHH M0 PACTIONIOKEHHUIO B opraHax? KakoBel o0mue npu3HaKy MEXaHNIECKUX
TKaHen?

Mo xakuM npU3HAKaM KJIACCH(UIUPYIOT KOJUICHXUMY?

[Nouemy KoJuTeHXHMa HE MEHSIET OKpacKy noJ neiicreuem ¢uopormonuaa u HC1?

Mo xakuM IpU3HAKAM KJIACCUPHUIUPYIOT CKICPECHXUMY?

Kak 00BsCHNUTB, 9TO CpeTMHHAS [UNTACTHHKA BMECTE C TIEPBUYHON 000IOUKON B KJIETKAX CKIEPEHXUMBI CTEOIIS THIKBBI
OKpallleHa 3HAYUTEIbHO HHTEHCUBHEE BTOPUYHON?

UeM oTnmyaeTcst KCHJIEMHAs U 3KCTPAKCHILIpHAs CKIIepeHXIMa?

[Toyemy nepBUYHbIE BOJOKHA CKIEPEHXUMBI 3HAUNTEIHHO JUIMHHEE BTOPUIHBIX?

KakoBbl 0cOOCHHOCTH CTPYKTYPHI 000JI0UKH CKIIEper1?

Turer ckilepent, nX BCTpe4aeMoCTb.

nhwn
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JIABOPATOPHAS PABOTA Ne 4
IIpoBoasmue TkaHu. MUKpoOcKoONHnYecKoe CTPOeHne cTedast

Llenv pabompi: U3y4UTh CTPOCHUE CTEOJIS TPABSIHUCTHIX IBYAOJIBHBIX M OJHOJOJBHBIX U IPEBECHBIX PACTCHUI.

Obvexmvr  u  mamepuanvl: (HUKCUPOBaHHBIE CTEOMM WM  IOCTOSHHBIE MHKpOIpenaparsl JibHA  (Linum
usitntissimum),noaconHeynuka (Helianthus annuus), IOCTOSHHBIE MHKpPOIPENapaThl IONEPEYHbIX CPE30B CTeONei
nauneima (Convallaria majalis), Kykypy3sl (Zea mays), manbl menkonuctHol (Tilia cordata); GnopOTIIONNH, CONSTHAS
KHUCIIOTa, XJIOP-IUHK-HO0/I, pacTBOP Ho/a B HOMUCTOM KAJIUH, MIHLECPHUH.

Xoo pabompwi:

1. IlpUroTOBUTH MONEpeYHbIe cpe3bl cTebIIs, 00padoTaTh peakTHBaMHU ((HIOPOTITIONMH, COJITHAS KUCIOTA, XJIOP-IIHHK-
Hox, pacTBop Hozia B HOAUCTOM KaJIWH, TIIULEPHH.). MOXKHO BOCIIONB30BATHCS TOTOBBIM MpenapaToM (cTe0ens JIbHA).

2. W3roToBUTH Ipemnapar NonepevyHoro cpesa credJst JIbHa U 03HAKOMHTBCS ¢ HEMYYKOBBIM CTPOCHHEM, a TAaKXKe CO

CTpOEHHEM JYOSIHBIX BOJIOKOH 3TOTO PACTEHHSI.

O3HAaKOMHUTHCS C EPEXOJHBIM CTPOSHUEM CTEOIS 10ICONHeYHHKA. ONpeIenTh THIT IIPOBOJISIIMX TyYKOB.

4. PaccMoTpeTh Ipenapar IolepeyHoro cpe3a KOPHEBHUINA JIaH bIIIa 1 03HAKOMHUTHCS C yYKOBBIM CTPOCHHEM CTeOIIs
9TOTO PACTEHUs, ONPE/ICIUTD THITbI IPOBOJISIINX TYYKOB.

5. PaccmotpeTs mpemapar nomepeyHoro cpesa cTedist KyKypy3sl 1 03HAKOMUTBCS ¢ IIyYKOBBIM CTPOSHHEM CTEOIIS 3TOTO
pacTeHus.

6. PaccmoTpeTh npenapar nornepevyHoro cpesa cTedst UMbl X 03HAKOMUTHCS C HEITYYKOBBIM CTPOSHHEM CTEOJIst 3TOr0o
pacTeHusi, BEIACHUTD MPUPO/LY FOAUYHBIX KOJIEIL.

7. Caenartbh CXeMaTHYHBIE PUCYHKU BCEX U3YUYCHHBIX THIIOB CTPOCHUS cTeOeil 1 0003HAYUTh TKaHH U UX KOMILICKCHI.

[08)

JIABOPATOPHAS PABOTA Ne 5
Kopennb

Cmpoenue Kopus
Lenv pabomul: BRIACHUTH OCOOCHHOCTH NIEPBUYHON CTPYKTYPHI KOPHSI, BAPUAHTHI CTPOCHHS, 0OCOOCHHOCTH 3aJI0KCHUS
KaMOusl B KOPHSX, ¥ (OpMUpPOBaHIE BTOPHYHON CTPYKTYPhI KOPHSI.
Obvexmul u 0bopydosanue: KOPHU UPUCA, KOPHU THIKBHI ((DUKCUPOBAHHBINA MaTepHa), TOTOBBIC MPEHAPaThl C HEPBUYHBIM




Y BTOPUYHBIM CTPOCHHEM KOPHSI, penapat "3aj10KeHue kaMOus B KOpHsX'".
Xoo pabomer:
1. TTpuroToBUTH MOMEPEUHBIN Cpe3 KOPHS UpHca, 00paboTaTh peakTHBaMHU.

2. PaccMotpets mpenapar npu MajioM YBEJTHYECHUH.

3. OOpaTuTh BHUMaHHUE HA YHCIIO apXOB B KOPHE MpHCA KaK OAHOJOIBHOTO PACTEHNUS, Ha PACHIONOKEHNE COCYI0B IIPOTO-
1 METaKCUJIEMBI, HAaWTH (rrosmy.

4. PaccMOTpeTh LEHTPAIBHYIO YacTh KOPHS.

5. Haiiti nepumukn n o6pazoBanre OOKOBBIX KOPHEH.

6. BeracHUTH 001mMe 0COOCHHOCTH MEPBUYHOM KOPHI U CIIOEB, €€ COCTABIIAIOIINX: IK30JICPMbI, ME30AECPMBI ¥ SHAOACPMBL.

7. Haiitu nporrycKHBIE KJICTKH, 00paTHB BHUMaHHE Ha UX PACIOI0KEHHE 110 OTHOIICHHIO K IPOBOISIINM TKAHSAM.

8. 3apmcoBaTh mornepeyHsIii cpe3 KopHsA uprca. Crenats He0OXO0IIMbIe 0003HATCHIIS.

9. Paccmotpets 3amoxeHre KaMOWs B KOPHSAX Ha TOTOBOM IIpemapare.

10. IIpuroToBUTH MOMIEPEYHEIN Cpe3 KOPHA THIKBEI, 00paboTaTh peakKTHBaMHU.

11. PaccMoTpeTs Ipenapar npu MajloM YBEITHYECHUH.

12. O6patuTh BHIMaHNE HAa YUCIIO apXOB B IEPBUYHON CTPYKTYPE IO PACHOIOKEHUIO MPOTOKCHIIEMBI M IEPBUYHBIX
paauanbHBIX JTydel.

13. PaccMOTpeTh KCHIIEMHYIO 30HY KOpHA. Haliti kaMOWii, BEISICHUTE OTIIMYHNS BEPETCHOBUIHBIX W JIYUYEBBIX HHUIHAIII.

14. BersicHUTD 001mIKe 0COOCHHOCTH BTOPHYHOM KOPHI: IPOBOISIIIE AIEMEHTHI (PII0IMBIL.

15. O6patuth BHIMaHNE HA TAPEHXUMY BTOPHIHOHN KOPBI, BO3HHUKIIIYIO U3 TIEPHLIUKIIA.

16. PaccMOTpeTh TOKPOBHYIO TKaHb KOPHSL.

17. 3aprucoBaTh HONEPEYHBIH CPe3 KOPHS € 3aJI0KCHUEM KaMOUs U TTOTIEPedHBIN cpe3 KOpHS THIKBBL. Crenatsb
HE00X0IUMBIE 0003HAYCHUS.

KoHTponbpHBIE BOOPOCH:

1. Ilo xakuM IpHU3HAKaM NEPBUYHOM CTPYKTYPHI MOXKHO ONPENEIUTh TIaBHBIN 9TO WU NPUIATOYHBIH KOPEHb
JIBYJOJIBHOTO MM OJHOJOJIBHOIO PACTEHUS?

2. Kakum Mop(hoJIOrHUECKUM MepecTpoiikaM moasepraercs s3uao07epma? B cBsisu ¢ uem?

3. Tlouemy TpeTHuHas CTPYKTypa SHIOAEPMbI CBOICTBEHHA MIPEUMYIIIECTBEHHO OJHOJOIBHBIM PacTeHUAM?

4. Tne u Kak 3aKjajpIBacTCsa KaMOUii B KOpHE?

5. Kakast pa3Huia B paboTte pa3HbIX y4acTKOB KaMOusi?

6. Tlouemy Jay4u B KOpHE HAa3bIBAIOTCS paAHaIbHBIMU?

7

8

9.

1

UYro HaXOANUTCS B IEHTPE KOPHS THIKBBI?
KakoBa cynp0a mepBUYHBIX TKaHEH KOPHS IPH BTOPUIHBIX MPE0OPa30BaHUSIX?
KakoBbl BO3pacTHBIC U3MEHEHHsI KOPHS OJHOAONBHBIX PaCTeHUI?

0. Kaxkoif 30He KOpHSI CBOHCTBEHHO BTOPUYHOE CTPOCHHUE?

Memamopgpo3zvt kopus. Kopnennoowt

Llenv pabomui: BEIICHUTH OCOOCHHOCTH CTPOEHHMS 3aIIacaroliX KOpHEH Ha IpUMepe KOPHEIUIO OB,

Obvexmul u 060pyOdosanue: KOPHETIIOAB! PA3THYHBIX PACTCHUH, TOTOBBIE TIPETapaThl MOMEPEUHBIX CPE30B KOPHETIIOI0B
CeM. 30HTHYHBIX, CEM. KPECTOLBETHBIX U CBEKIIBI.

Xoo pabompwi:

1. PaccMoTpeTh KOpHEMIOAs! ()JIO3MHOTO THIA (MOPKOBB, NeTpymka). CaenaTs monepeyHslit cpe3. BeisscHUT
COOTHOILIEHUE KCUJIIEMHOH 30HBI U BTOPUYHOM KOPBL.

2. PaccMoTpeTh rOTOBBIH ITpenapar KopHerioaa ¢podMHoro tuna. HaiTi nepBU4HY0 ¥ BTOPHYHYIO KCHIIEMY,
MIEPBUYHBIE U BTOPUYHBIE pajinanbHble JTydd. OOpaTuTh BHUMaHHE Ha YUCIIO apXOB B IEPBUYHON CTPYKTYpE.

3. Haiitu kaMOHuanbpHYIO 30HY.

4. Paccmotpeth (p103My, HANTH CUTOBUJIHBIE HIEMEHTHI U (PIIOIMHYIO APSHXUMY U 3(DHUPO-MACTHIHBIE XO/IbI.

5. 3apucoBath MOMEPEYHBIN cpe3, cAeNaTh HEOOX0AUMbIE 0003HAUEHUSI.

6. Taxum xe 00pa3oM paccMOTPETh KOPHEIUIO I KCHIEMHOT'O TUIIa, 00paTUTh BHUMAaHUE HA COOTHOILICHUE KCHUIIEMbI 1
(J109MBI B N3y4aeMBbIX KOPHEILIOIax.

7. 3apucoBaTth MOMEPEYHBIN cpe3, caenaTh 0003HAUCHUSL.

8. PaccmoTpeTs momepeuHslii cpe3 KOpHEI101a CBEKIIbI, 00paTUTh BHUMaHHE Ha YepelOBaHUE CBETIIBIX M TEMHBIXKOJIEII.

9. PaccMoTpeTh TOTOBBIH MpemnapaT Npy MaJIOM yBenudeHnr. HailTh mepBUYIHYIO0 ¥ BTOPUIHYIO KCHIIEMY, TIEPBUYHBIE U
BTOpHYHBIC pauanbHble JIydu. OOpaTuTh BHUMAHKME Ha YHCIIO apXOB B IEPBUYHOM CTPYKTYpE.

10. Haiftu momoTHUTETHHBIE KOJbIIa KaMOust. [locunTath UX 4ncino. BeISICHATE XapakTep AesTeIbHOCTH.

11. 3apucoBarh momnepevHbIi cpes, cAeNaTh HEOOXO0AUMbIE 0003HAUEHUSI.

KoHTposIbHbIE BOIIPOCKI:

1. Kakune npu3Haky aHATOMHUYECKOH CTPYKTYpPBI MMO3BOJIAIOT CYUTATh KOPHEIUIO METaMOP(O30M INTaBHOTOKOPHS?
2. B 4eMm cx0ACTBO M OTJIMYME KOPHEIUIOAO0B (HII03MHOT0 U KCHIIEMHOroTuna?

3. B ugem cBoeoOpasue CTPYKTYpbI KOpHEII0/1a cBeKiIbl. Kakie Npu3Haku COOTBETCTBYIOT CTPYKTYpe KOPHS?

JIABOPATOPHA PABOTA Ne 6
AHATOMHYECKAs] CTPYKTYpa JHCTa
L]env pabomul: BRIAICHUTH OCOOCHHOCTH CTPOCHUS JIUCTA KAMEIIUU SIIOHCKON M XBOU COCHEI.
Obvexmul u 060pydosanie: TOTOBbIE MEKPOTIPETIapaThl JINCTA KAMEIHH U COCHBI.
Xoo pabompwi:




—

PaccMoTpeTh TOTOBBIN Tpenapar JucTa KaMeIuH SIITOHCKOH. HaiTi MpoBosIIHe 2JIeMEHThI, Me30( UL, YCThHUIIE.
2. 3apucoBaTh MONEPEUHBIN CPE3, CENaTh HEOOXOAUMbIC 0003HAYCHUSI.

3. PaccMoTpeTh TOTOBBIH MpemapaT JUCTa COCHBL. HaliTi MpoBOISIIIME IEMEHTHI, CKIIaA4aThIi Me30(UIII, CMOJISTHBIC
XOIpl, KyTHKYITy, YCTBHUIIE.
4. 3apucoBaThk MONEPEUHBIN Cpe3, ClIeNaTh He0OX0ANMBIE 0003HAYCHNS.

JIABOPATOPHAS PABOTA Ne 7
Cems. CTpoeHue, pasHooopasue ceMsiH

Lenv pabomur: 1) T103HAKOMUTBCS CO CTPOCHUEM CEMCHH, COCTABHUTH TPEICTABICHUE O Pa3HBIX THITAX CEMsH; 2)
HayuuTtbcsi caMOCTOSTENBHO OMPECIIATh TUI CEMCHH U OITUCHIBATH €r0 CTPYKTYPY.
Mamepuanet k 3auamuro: ceMeHa pa3sHOOOPa3HBIX pacTeHUH (TOpPOX, (acoib, THIKBA, SICEHB, TPEUHXa, 37aKd U Jp.
MIpeaBapuTEIFHO HAMOYCHHBIX HaKaHyHe, HaOOPHI CEMSH OCHOBHBIX OBOIIHBIX KYJIBTYP B CYXOM BHIE).
Xoo pabomei:
JBynl0JIbHBIE pacTeHUs
1. PaccMoTpeTh BHemIHHE 0COOEHHOCTH CEMEHH TOpoXa Wil (acoii, 3aprcoBaTh, OTMETUTH KOHTYPHI 3aPOIBIIIIEBOTO
KOpeIIKa, pyOurK (MeCTO MPUKPEIUICHUS CEMSHOXKKHN), 00paTUTh BHUMaHHE Ha (hopMy pyOUHKa.
3aoanue: 1) 3apucoBaTh BHEIIIHUN BUJI CEMEHHU, OTMETHB BCE MCPEUHCIICHHBIC YACTH.
2. CHSB CEMEHHYIO KOXKYPY, TOTyYHM 3apOBIII ceMeHH. TakuM 00pa3om, y 6000BBIX CeMsI COCTOUT U3 CEMEHHOMN KOXYPBI
U 3apoblllia C KPYIHBIMH, MSCHUCTHIMH CEMSJIOJIIMHU, TJC M HAaKaIUTMBAIOTCS MUTATENILHBIC BEIIECTBA. Pa3BepHYTh
ceMs1071M, 00paTUTh BHUMAaHKE Ha MOJI0KEHHE 3apOIbIIIIEBOr0 KOpeIIka 1 MoYeykH. PaccMOTpeThs MoueuKy oA JIyHoi.
Y 06000BbBIX TOYCUKa XOpOIno auddepeHnupoBana. Y (Gacosu B mazyxe JUCTOUKOB 3aJI0KEHBI Ja)Ke OyrOPKH IIBETKOB.
3aoanue: 3apucoBaTh 3apOABIII, OTMETUB CEMSIONH, 3apPOABIIIEBYIO ITOYCUKY, 3apOIBIIICBBIN KOPEUIIOK, THITOKOTHIIb
(gacTp cTebenpKa HIDKE CEeMSOIBHOTO Y371a).
3. BBIWICHHUTH CEMs TPEUUXHU, OCBOOOTUTH €r0 OT OKOJIOIUIOHHUKA.
a) PaspesaTh cems BIOJb, MOCMOTPETh MOJ Jynoid. MOKHO YETKO 3aMETUTh MYUYHHUCTBIN, JIETKO PAaCCHIMAIOIIUNCS
SHJ0CTEpPM 0EJIOro LBETa U MaTOBBIN 3apobIil. TakiuM 00pa3oM, ceMsi TPEUYMXH COCTOMUT M3 FHJOCIEPMa U 3apOAbIIIa,
3arac MUTaTebHBIX BeMIeCTB B dHg0cepMe. CeMeHHash KOKypa CEMEHH TOHKas, U3 HECKOJBKUX CIIOCB MapECHXUMHBIX
KJIETOK.
3aoanue: 3apucoBaTh NPOJOJBHBIA Cpe3 CEMEHH TIPEYMXH, I0Ka3aB COOTHOILEHHE OHHJIOCIEpPMa M 3apojbllla.
O003HaYUTh YACTH CEMCHHU.
0) W3 cemMeHM rpedynxy BBIWICHHTh 3apOABIII, CEMSAOJIM 3apojpbllia CBEPHYTHI B TPYOKY, OXBATBIBAIOT 4YacTH
sHocnepma. Heo6XonuMMo pacrpaBuTh CeMSIONH, TIOCTApaThCsl B JIYIy paccMOTpeTh moveuky. [louedka 3apossiiia
rpeunxu He nuddepeHnrpoBanHa 1 NpecTaBiIeHa MOYTH IIaJAKUM KOHYCOM HapacTaHHs.
3aoanue: 3apucoBaTth 3apOJIBII CEMEHH IPEYUXH, 0003HAYHB BCE €T0 YaCTH.

4. PaccMOTpeTh BHEITHUHN BUJI CEMEHU KJICIEBUHBI.
a) Y pyOunka MOXHO 0OOHApY HUTh XapaKTepHOE MACHUCTOE pa3pacTaHre, Ha3bIBaeMOe KapyHKYJIOH.
3adanue: 3apucoBaTh BHEIIHUH BUJ CEMEHH KJICIEBHHBI, OTMETHB KAPYHKYITY.
0) CHATH CEMEHHYIO KOXXYPY, HaZIOPBaB €€ MPemapoBaIbHOI UIII0H. Pa3pe3aTs ceMs BIONb MEePIeHANKYISIPHO ITHPOKOH
cropoHe. PaccmoTpers B aymy. MOKHO YBHIETh MOIIHBIH HIOCHEPM H B IICHTPE Y3KYIO IOJIOCKY M3 CeMsmoieil
3apoapiiia. Takum 00pa3oM, cemst KICIHIEBUHBI COCTOUT U3 SHA0CIIEpMa U 3apObIIIA.
B) CnaBUB OCTOPOXKHO ¢ OOKOB OCBOOOXKIEHHOE OT CEMEHHOM KOXYPBI CeMs KIIEIEBUHBI, MOXKHO Pa3/IeNUTh €ro Ha JIBe
gacTd To ceMsapoisiM. CeMsmonu 3apojslmia OyayT XOpOIIO BHAHBI Ha KaXKAOH MOJOBHHE, OHH TOHKHE, C YETKO
3aMETHBIM JKUJIKOBAaHUEM, PACIOJIOXKEHBI MO0 BCEH JUIMHE CEMEHH. 3apOJIbIIEBbI KOPEIMIOK OCTAHETCS y OJHOU u3
cemsjoeil, nouyeyka He AndGepeHIMpoBaHHa, PeICcTaBiIeHa TOIbKO KOHYCOM HapacTaHusl.
3aoanue: 3apucoBarh NPOAOIILHBIA pa3pe3 U 3apObIII CEMEHH, OTMETUB SHIOCIIEPM, YaCTH 3apOIbIIia.

5. CaMOCTOSTEIBHO PacCMOTPETh CeMsI THIKBEI, SICSHS, alleJbCHHA WM OpYruX pacteHuil. Cuenath BBIBOJ O CTPOCHHUH
CeMsSH, pAaCIoJOXCHHH U (opMe 3apojplmia, OCOOCHHOCTSAX CeMsIoNiel, mmo4yeukd. JlaTh XapaKTepUCTHKY
PacCMOTPEHHBIX CEMSH, 3apHUCOBATh.

OIHOIOJILHBIC PACTEHHUSI

1. PaccMoTpeTh BHENTHMIA BU 36pHOBKH MIIeHUIBI. HaiiTy 3aposIn, 3H10CTIepM, OOPO3IIKY, XOXOJIOK M3 BOJIOCKOB Ha
KOHIIE TPOTHBOIIOIOKHOM 3apOJIbIily. PacCMOTpPETh 3epHOBKH JIPYTHX 3JIAKOB.
3adanue: 3apucoBaTh BHEITHUN BUJI 36PHOBKH.

2. PaccMOTpeTh 0] MUKPOCKOTIOM MPOJIOIBHBINA Cpe3 3ePHOBKHU, HAUTH 3apOIbIII, OOpaTHTh BHUMAaHUC Ha
SMHJIEPMATbHBIC KICTKH IIUTKA, BRITSHYTHIE B CTOPOHY dHAOCTIepMa. [locunTaTh, CKOJIBKO 3a9aTOYHBIX JICTHEB HIMEET
MoveyKa.
3aoanue: 3apucoBath MPOIOIbHBIN CPe3 36PHOBKH, OTMETHB BCE YaCTH 3apOJIbIIIa U SHOCIIEpMa.

3. PazobOparh 1m0 BuaaM HAOOPHI CEMSIH OCHOBHBIX OBOIIHBIX M MOJCBBIX KYJIbTYP. BBIIEIUTH OJHOCEMEHHBIC ILIOBI
(30HTHYHBIE: MOPKOBB, MIETPYIIIKA, CEIBACPEH, MACTEPHAK, YKPOII; 3JIaKH), COTUIOTUS(CBEKIIA).

3anmoMHHATE CEMEHA 10 BHEIITHEMY BHIY.

JlatuHCckue Ha3BaHUs pacTeHuid: Topox (Pisum sativum L.), dacoms oObikHOBeHHAs (Phaseolus vulgaris L.), rpeunxa
noceBHas (Fagopyrum esculentum L.), xnemeBuHa (Ricinus communis L.), mmuennna msarkas (Triticum vulgare L.),
poxb (Secale cereale L.), samens (Hordeum vulgare L.), oBec (Avena sativa L.), kykypy3a (Zea mays L.)

KoHTpoJIbHbIE BOIIPOCKI:

1. Tlo xakuM IpU3HAKAM MOKHO TOBOPHUTH O pa3HOOOpa3uu ceMsiH?

2. Yro 00mIero 1 B 4eM OTIIMYHS B CTPOSHHUHM 3apO/IbIIIa CEMSIH JABYIOJIBHBIX U OJHOJOIBHBIX PACTEHHH?
3. CkoIbKO ceMsiolieii MOXKeT ObITh B 3apojsbiie ceMeHu? ITpumepsl.




ITo xakuM TIpU3HAKaM Pa3TMIAIOTCS THITHI CEMEHHON KOXKYpPBI?
UTO 03HAYAIOT MOHSITHS: KOJIECOPH3a, KOJICONTHIIb, IIIUTOK, AIEHPOHOBBIN CITOH?
Kaxue THrbl ceMsiH MOKHO BBIIEIHUTD [0 CTPOEHUIO 3apoblia?

N s

Kakue Tumnel cemsn BBIACIAIIOTCA 110 MECTY OTJIOKCHUA 3allaCHBIX BeHleCTB?

JIABOPATOPHAS PABOTA Ne 8
Mopdosorus KopHs.

Mopgonozusn kopus. Kopnegwie cucmemoi

Llenv: 1) I103HAKOMHUTBCS CO CTPOCHUEM TIIABHOTO M PUIATOYHOTO KOPHEH, 0COOEHHOCTSAMH NX (OPMUPOBAHMUS,
COCTaBUTh MPEACTABICHUE O PA3HBIX THIAX KOPHEBBIX cUcTeM; 2) HaydnThcs caMOCTOSATENBHO ONPEEIISTh THIT
KOPHEBBIX CHUCTEM.

Mamepuaner k 3anamuro: TPOPOCTKH PaZHOOOPa3HBIX pacTeHUH (TOpoX, (hacosk, 371aKu U 1p.), TepOapHbIe 00pa3ibl
HEKOTOPBIX BUIOB PACTCHUH, POPOIIEHHbIE KITyOHH KapToderns.

Xoo pabomei:

1. Ha npumepe KopHeil IPOPOCTKOB 371aKOB, rOpoXa (WJIM IPYrux pacTeHHi) HAlTH 30HBI KOpHSA. [ 3TOro paccMoTpeTh
MOJIO/IbIe KOPHH I0J JIYIIOH U IIPU MajloM YBEJIMYEHHH MUKpocKomna. HaliTn KOpHEeBOH YeXJIMK, MPUKPHIBAIOIINI 30HY
JIeTICHUS], PACCMOTPETh KOPHEBBIE BOJIOCKH, OOpaTUTh BHUMaHHE Ha UX YUCIIO HJUTHHY.

[TpunosHsSB MOKPOBHOE CTEKJIO, HAHECTH Ha IIpernapaT ¢ KOHYMKOM KOpHS KalejbKy YepHOM Tymu. Bokpyr ueximka
0003HAYNTCS CIIM3b B BHJIE CBETJIOTO ISITHA.

3aganue: 3apucoBaTh MOJIOI0H KOPEHB, 0003HAUNB 30HHI.

2. PaccMotpets repOapHBIe 00pa3mbl Pa3MTUYHBIX BHIOB PACTCHUH (MHKYNBHUK KpacuBblil — Galeopsis speciosa Mill.,
KIeBep JIyroBoit — Trifolium pratense L., monepHa cepnoBunHas — Medicago falcate L., cusen myroBoit — Succisa
pratensis Moench., MmamxeTka oObIKHOBeHHAs! — Alchemilla vulgaris L. em Juz., oponnii rnas — Paris quadrifolia L.,
maHnem Mavickuit — Convallaria majalis L., Matiuk ayroBoit — Poa pratensis L. (Wi gpyrue 37maku), TpaBHJIAT
ropoackod — Geum urbanum L., xynanpHuna esponeiickas — Trollius europaeus L. u np.). OnpeaenuTb THUIIBI
KOPHEBBIX CHCTEM, OTMETHTh Pa3HBbIE MO MPOUCXOKICHUIO (AJNIOPU3HYIO - CUCTEMY INIABHOTO KOPHS, alJIOTOMOPHU3HYIO,
TOMOPHU3HYIO - (CHCTEMY NPHJIATOYHBIX KOPHEW) U 10 MOP(OIOTHYECKHM 0COOCHHOCTSM (CTEPKHEBYIO, MOYKOBATYIO,
KHCTEBYI0, 0aXpOMUATYIO, MPEPHIBUCTO-0aXPOMUATYIO).

OtoOpaTh pacTeHUs ¢ pasHBIMH THIIAMH 10 MECTy 3aJIOKEHMsl NPHIATOYHBIX KOPHEH: TMIOKOTWIBHBIE, Y3JIOBBIC
(mony310BBIe, HATY3JIOBBIE), MEKA0Y3IHUEBBIC.

3aganue: 3apucoBaTh Pa3HbIC TUIIBI KOPHEBBIX CHCTEM, 3aIHCATh NX KPATKYIO XapaKTePUCTHKY W IPUMEPEL.

3. PaccMmoTpeTs 3aokeHne MpUAATOYHBIX KOPHEH Ha 00erax, pa3sBUBIIMXCS U3 TTIa3K0B Ha KiryOHe kapTodens. Coenats
NoTiepeyHbIi cpe3 uepe3 nooer B 30He MPUAATOYHBIX KOpHeH. ONpeaenuTh YUCIIO UX 3aJI0KEHUS] BHYTPUCTEOIS.

3ajanue: 3apucoBaTh BHEIIHUI BUJI U CXEMY MONEPEYHOro Cpe3a, OTMETHB KcuiieMy M (osMy B Iydkax, KaMOUaJIbHYIO
30HY, HEPBUYHYIO KOPY, IIPHIATOYHbIE KOPHH.

KoHTpoIbHbIE BOIIPOCHI:

1. Tlo xakuM IpU3HAKAM KJIACCU(HUIUPYIOT KOPHEBBIE CUCTEMBI?

2. Ha3Batbh THIBI KOPHEBBIX CHCTEM 10 MTPOMCXOKACHHUIO, MOP(HOJIOrnIecKre THITBL. [IpuBecTr MpUMepHI.

3. Kaxkue kopHu Ha3biBatoTCs npuaaTounsiMi? KakoBo nx 3HaueHne? Kak MOXHO Kinaccu(UIMpPOBATh NPHUIATOYHbIE
KOpHHU?

4. Kax BIHSIOT 9KOJIOTHYECKHE YCIOBHSA HAa (OPMHUPOBAHUE KOPHEBOH CHCTEMBI?

5. MoHO 111 B TIpesieax OAHONW KOPHEBOH CHCTEMBI BBIIEIUTE KOpHH 10 (yHKImsIM? Kakum obpazom?

Buoouszmenenun xopneii

Lenv: 1) TTo3HAKOMUTBCS C pa3HBIMU THIIAMH BUIOM3MCHEHUI KOpHeH; 2) HaydnThcs caMOCTOSITENBHO ONPENSISITh THIT
BU/IOM3MEHEHUsI KOPHEH M ONUCHIBATH €T0 CTPYKTYPY.

Mamepuaner k 3anamuio: TepOapHble 00pa3lbl HEKOTOPHIX PACTEHUH (€M, COCHBI, JIIONIMHA, TOPOXa, KIEeBEpa, YUCTAKA
BECEHHETO, JIIO0KH JABYJIUCTHON, OYUTKA ITyPITypPHOTO, TABOJITH HIECTHJIETIECTHON) TI0 TeME «MeTaMOp(O3bl KOPHEBBIX
CUCTeM»; MOCTOSHHBIE TpernapaThl KIyOeHHKOB Ha KOPHSIX OOOOBBIX, KOPHS-IPHCOCKH TOBHJIMKH; (UKCHPOBAHHBIE
Ipenaparsl MUKOPH3bl U KOPHEBBIX LIMIIEK; KOPHEIUIOAB! HEKOTOPBIX OBOIIHBIX KYJIBTYp (MOPKOBH, CBEKJIBI, PEIbl 1
T.IL).

Xoo pabompwi:

1. Paccmotpers moj smynoit "Mouky" kopHel cocHsl (Pinus sylvestris L.) nmm enu (Picea abies (L.) Karst.) , Beigenautsb
MHUKOPH3HBIE M POCTOBBIE, 00pPAaTUTh BHUMAaHUE Ha UX OTJIMYUSL.

MuKopHu3HBIE KOPHHU MOJIOKHUTD ITOJT IOKPOBHOE CTEKIIO M PACCMOTPETH IIPH MaJIOM YBEJIMYSHUU MUKpOcKoma. Haifti gexon
u3 TUGOB.

3anmanue: 3apucoBaTh BHEIIHWN BHA KOPHEH COCHBI M KOHYMK MHKOPH3HOTO KOpHS Oojee KpymHbIM IutaHoM. CrenmaTs
0003HaYCHHS.

2. PaccMoTpeTh KOpHEBYIO cUCTeMY JItoMHA Win Kiesepa (p. Trifolium), ropoxa (Pisum sativum L.). HaliTu kopHEBbIE
KITyOeHbpKH. PaccMOTpeTs Ha TOTOBOM IIperapare cpe3 depe3 KiyOeHeK, oOpaTuTh BHUMAaHWE, B KaKOW 4acTH KOPHS
¢dopmupyercsi OakTepuoWIHAs TKaHb, KJIETKH KOTOPOH HANOJHEHBl KIyOCHBKOBBIMH OakTepusMu. Bokpyr
OaKTepHONIHOW TKAaHM pACIONAraioTcs KIETKH MapeHXHMMBI, MEpeXoAsdied B mepuaepMy. BHYTpH mHapeHXHUMBI
MPOXOZST TMPOBOSIINE MYYKH, CBA3BIBAIOMINE KIyOCHEK C MPOBOAAIICH CHCTEMOI KOpHS, Ha KOHYHMKE KIyOCHbKa
HMEIOTCSI KIIETKH MEPHUCTEMBI, 00ECTIeUnBaIOIIIE POCT KIIyOCHbKA.

3amanue: 3aprucoBaTh BHENIHUN BHJ] KOPHEBOW CHCTEMBI C KITyOSHbKAMH M TTOTIEPEYHBIN cpe3 uepe3 KiyOeHeK Ha TOTOBOM




npenapare, BAeaaTh He0OX0UMbIe 0003HAYCHUSL.

PaccmoTpers BHENIHMI BMJ KOPHEBBIX CHUCTEM 4HCTsKa BeceHHero (Ficaria verna Guett.), 100KM JIBYITHCTHOM
(Platanthera bifolia (L.) Rich.), ountka mypmypHoro (Sedum purpureum (L.) Schult.). Haiitu 3anacaromue (kopHeBbie
LIMIIKK) U TIMTalOUIUEKOPHH.

3aZ[aHI/I€Z 3apI/ICOBaTL BHCIITHUM BUA KOpHGBOﬁ CHUCTEMbI pPa3HbIX paCTeHI/Iﬁ C KOpPHEBbIMU IHUIIKAMHU, OTMETHUTH

4.

3aracarolie U MUTAIOMNE KOPHH.
PaccmoTpeTs BHEIIHUI BU MOBWIMKH eBporeiickoi (Cuscuta europaea L.), HAWTH KOPHU-TIPECOCKH, TIOCMOTPETh Ha
CBSI3b KOPHEHCPACTCHHEM-X03IHHOM.PaccMOTPEThroTOBBIIIPENapaTIIONEPETHOT0CPE3acTeOIICKOPHIMHU-TIPICOCKAMHU
napasurta. OOpaTUTh BHUMaHNE Ha CBSA3b C MPOBOAAIICH CHCTEMOH X035 HHA.

3amanue: 3aprcoBaTh BHEIIHUI BU] U TIOTIEPEYHEIH cpe3

5.

PaccmoTpets BHeIHAH BUI KOpHETIIOA0B MopKoBH (Daucus sativa (Hoffm.) Roehl.), cexnsr (Beta vulgaris L.) u np.
Haiiti cOOCTBEHHO KOpPEHb, THIIOKOTHIIBHYFO YacTh KOpHEIUIoaa (IIeika), po3eTKy JTHUCTHEB(TOJIOBKA).

3a[[aHI/Iel 3apI/ICOBaTI) KOPHETIJIOJABI. OTMeTHTh Ha PUCYHKE CcOOCTBEHHO KOPCHb, TMIIOKOTUJIbHYIO 4aCTh KOpHEILUIOAA,

PO3ETKY JIUCTHEB.

KOHTDOJ’ILHLIC BOIIPOCHI:

SNk wWD =

OTaMYa0TCs JIM TIPOUCXOXKICHUEM KOPHEIUIO ] U KOPHEBasl [IHIIKA?

Kakue THITBI KOPHEBBIX HIMIIEK MOXHO Ha3BaTh, U HA YeM OCHOBAHA UX KJlacCU(pHUKALUs?

Uro takoe mukopu3za? KakoBo e€ 3HaueHue 11 000MX MapTHEPOB?

Kaxwue cyniecTByOT THITBI MUKOPU3BI? B ueM BbIpaskaeTcss MeTaMop(o3 KOpHS IPH MUKOpH3e?
Kax yacTo BeTpevaeTcsi MUKOpH3a B pupoze?

HazoBuTe npuMepsl Ipyrux MeTaMop($ho30B KOPHEH.

JIABOPATOPHA PABOTA Ne 9
Mopdoorus nodera

Cmpoenue nobeza. Pumm pazeumus

Ueﬂbl 1) Ilo3HaKOMHTBCS CO CTPOCHUCM HO6CFOB, 0COOEHHOCTSIMH UX (I)OpMI/IpOBaHI/Iﬂ, COCTAaBUTh IIPEACTABJICHUEC O

Ppa3HbIX TUMax moderos; 2) HayduTbcs caMOCTOSITENBEHO ONPEACIIATh PUTM Pa3BUTHUSL, TPOIODKUTEILHOCTD )KU3HH
1o0eros.

Mamepuaner k 3anamuio: OOEr1 pa3HOOOPA3HBIX TPABSHUCTHIX U IPEBECHBIX PACTEHUH (AMKas pelbKa, ICHOTKa,

MamKeTKa WM PyTUe TPaBbl. OOETH AePEBLEB - ICEHb, KIICH, JIUMAa, 1y0, Oy3uHa).

Xoo pabompwi:

1.

Paccmotpets Oe3nuctHbie noderu 0y3uHsl (Sambucus racemosa L.) HaiTH TUCTOBBIE PYOLIBI U IUCTOBBIE CIIE/IBI.
OTMETUTH BEreTaTUBHbBIC U FCHEPATUBHBIE TOYKH, U3YYUTh UX CTPOCHHE.

3ananue: 3apucoBaTh OOIIMIA BUJI TT00Era, pa3Hble TUIIBI TOYEK Y OY3UHBI.

2.

Paccmortpers Ge3muctHeie moberu siceHs (Fraxinus pennsylvanica Marsh.), xnena (p. Acer L.), manst (Tilia cordata
Mill.), my6a (Quercus robur L.) HaliTH TUCTOBEIE PYOLBI, OTMETUTH PACIIOJIOKEHHE JINCTOBEIX CIIEIOB Ha HEM.

3aganue: 3aprcoBaTh BHEIIHNIN BH TOOETa, OTMETHTh BEPXYLIEYHYIO U OOKOBBIE ITOYKH, Y3JIbI, MEKI0Y3IIHS.
[To moueuyHOMY KOJNBITY (30HA YKOPOUEHHBIX MEXIOY3NIHI B MECTE PACIOI0KEHUS MIOUYEYHBIX YEIIyil) ONpeaeTuTh TPaHHIly

TOJIMYHOTO TpupocTa. Ha MpoTsyKeHUM OHOTO TOJUYHOTO MPUPOCTa U3MEPUTH JJIMHY BCEX MEXIOY3IUH, HAYUHAS C
CaMBIX KOPOTKUX Ha IMOYeYHOM Koublle. [locTpouTh rpadhmk M3MEHEHUS JITHHBI MEXIOY3IHUi B Mpeaeaax TOIAIHOTO
IIPUPOCTA, Ha OCH aOCILUCC OTIIOKUTH AITHMHY MEXI0Y3JIHH, Ha OCH OpAMHAT — HOMEpA.

COCI[I/IHI/ITB MOJIYUYCHHBIC TOYKH. Taxum 06pa30M, MOJIYYHMM OAHOBCPUIMHHYIO KPUBYIO, TIOKA3BIBAIOIIYT0 X0 POCTA modera

32 BEreTalMOHHBIM ce30H (rogu4Hbli mober). B Hawanme pocTa MEXIOy3/usl KOPOTKHE, 3aT€M IIOCTEIIEHHO
YBEJIMUYMBAIOTCS, @ B BEPXHEH 4acTH MmoOera CHOBA yKOPAdMBAIOTCS. MEXIO0Yy3IHs MaKCUMaIbHOW JJIMHBI Y Pa3HBIX
BUJIOB PaCTEHHH MOT'YT OBITh B Pa3HBIX Y4acTKaX TOJJMYHOTO Iobera: OJike K OCHOBAHHIO, B CEPEINHE MIIH Y BEPXYIIKH,
HO OJJHOBEPIIMHHOCTH COXpaHsETCH.

Paccmotpers OesmuctHeie moberu myba (Quercus robur L.) HaWTH JNHCTOBBIE PYOIBI, OTMETHTH PACIIONIOKCHHE
JIUCTOBBIX CJIEIOB Ha HEM.

3ananwue: [To mouedHOMY KOJBITy (30Ha YKOPOYCHHBIX MEXKIOY3IHN B MECTE PACTIONIOKEHISI IOYESYHBIX YeIIyil) ONpeaeTuTh

TpaHUIy TOAUYHOTO MPHUPOCTA. Ha MPOTAKECHNUU OJHOIO0 T'OAWMYHOI'O0 IMPUPOCTA U3MEPUTH JIMHY BCEX MC)K}IOy?;J'IPIﬁ,
Ha4YWHag C CaMbIX KOPOTKHMX Ha IMOYCYHOM KOJBIIEC. HOCTpOI/ITB Fpa(l)I/IK U3MCHCHUA IOJINMHBI MC)K]IOy?;J'[HfI B Mpeaciax
TOAUYHOTO IMPHUPOCTA, HA OCHU a6cuncc OTJIOXKUTh HMJIMHY MC)KIIOySIIPIfI, Ha OCH OpJaAuvHaT — HOMEpa. COG}]I/IHI/ITB
TMOJIYYCHHBIC TOYKH. OHpe,HGJ'II/ITL, COBIIAJIAXOT HMJIM HE COBIIaJarOT FOHH‘IHLIﬁ n SHCMCHTapHBIﬁ moberu. Y ,uy6a B
npeaeiaax rogiunaHoro mobera MOKHO BBIICJIUTH HECKOJIBKO DJICMCHTAPHbIX.

KoHTpoJIbHBEIE BOIIPOCHI:

1.

2.
3.
4

HasoBute o6uue npusHaku modera

[To xakuM pU3HAKAM MOKHO KJIacCH(HUIMPOBATH OOETH?

Uto 03HAYAIOT MOHATHA «TOIMYHBIN TO0Er», «3IeMeHTapHbIH nober»? YTo B HUX 0011ero, B 4eMOTIHYHS?
[To xkaxuM TpH3HAKaM KJIACCH(PHUINPYIOT MOYKH Ha rmodere?

Tunw Hapacmanusa U 6emeJieHusa nobezoe

L[e]lb: 1. ITo3HAaKOMHUTBLCS C THIIAMH HapacTaHus H06CFOB, 0COOEHHOCTSIMH MX (1)OpMI/IpOBaHI/IH, COCTAaBUTb NIPEACTABJIICHUEC

O Pa3HbIX TUIIAX BCTBJICHUS moOeros.

Mamepuanvt k 3ausimuio: TOOGETH pa3HOOOPA3HBIX NPEBECHBIX PACTEHUM (SICEHB, KJICH, JIUTIA, 1y0, Oy3uHA).




Xoo pabomei:

Paccmorpute MHOrosietHue moOeru sicenst (Fraxinus pennsylvanica Marsh.), cocrosime W3 HECKOJBKHX T'OJUYHBIX
npupoctoB. Kak ocymiecTBisercs €XerojHoe HapacTaHue 3THX NoOeroB? Bepxymiednas movka Tporaercst B pocT,
Pa3BepTHIBAIOTCS 3aJI0KEHHBIE B HEH JINCTOBBIE 3a4aTKM, BBITSATUBAIOTCS MEXKIIOY3JIUS 32 CUET MHTEPKAJSIPHOTO POCTa,
(opMupyeTCst HOBBIM TOJMYHBIH 1MOOET, MBI YK€ 3HaeM 3aKOHOMEPHOCTH €ro pocTa. BoKOBbIE MOYKM MpPEABITYIIEro
MIPUPOCTa TOKE MOTYT TPOTaThcsi B pocT, 00pasyst OokoBble moderu u T.1. OOpasyetcs cucrema noderos. Hapacranue
TJIABHOM OCH 3a CYET BEPXYLICYHOH MOYKH Ha3bIBAETCS MOHOIIOJHAIBHBIM (71010S —OJMH, podium — 0Cb), a BETBJICHUE
O6okoBbIM. [Ipuuem, MBI MOXXEM YBHIETh Y APEBECHBIX PACTCHHUH, YTO TPOTAIOTCSI B POCT CaMble BEPXHHUE ITOYKU
TOANYHOTO MPUPOCTA, B 0a3aNbHON 9acTH modera MOYKHY CIsiie. Takoe BETBICHHE HA3bIBACTCS aKPOTOHHBIM. Takum
00pasoM, y siceHs1 pOpMHPYETCSI MOHOIIOJMAIbHAS CHCTEMa IT00EToB.

1. PaccmoTpuM Hapactanwe TiaBHOH ocu W BeTBieHue y mumsbl (7Tilia cordata Mill.). BHnMaTenpHO mocMOTpHUTE Ha
BEPXYILIKY JIUIBI IOA JIyoi. MO>XHO YBHIETh, UTO BEPXYIIEYHAs [I0YKAa OTMUPACT, HHOTAA OCTAETCS B BUJIE MAJICHBKOTO
3aCOXIIIEro IMeHbKA MIIN BU/ICH TOJIBKO HEOOIBIION pyoer.

Ha cienyrommii ron HapactaHue mobera 6yaeT 3a cueT O0KOBOI, BEpXHEH 110 MOI0KEHUI0, HATIOMHHAIOMICH BEpXYIICYHYIO.
Takum 00pa3oM, MHOTOJETHHH ITOOET OKAa3bIBAETCA COCTAaBICHHBIM M3 TOAWYHBIX NPHPOCTOB PA3HOTO MOPAIKA,
€KETOJHO MPONCXOIUT NepeBEpIINHIBaHIE. TaKkoil THIT HapacTaHus OyAET Ha3bIBATHCS CUMITOUATBHBIM. A TIOCKOIBKY
MIEPEBEPIIMHNBAHNE OCYILECTBIACTCS 3a CUET CaMOi BEpXHEH OOKOBOH MOYKH — aKPOCHUMITOINATBHBIM.

Kpome noukn, obecrieunBaroniel nepeBepIIMHUBAHNE HA CIEAYIONINH T'OI, TPOTAETCS B POCT U 9AaCTh HIKE PACIION0KEHHbBIX
OOKOBBIX IIOYEK, HO OISATh-TaKH, CaMbIX BEPXHHX IO IOJOXEHHI0 (akpoToHus). Takum obOpazom, dopmupyercs
CUMITOMaIbHAS CUCTEMA.

VY TpaBSIHUCTBIX pacTeHHH THIl HapacTaHUS OIpEAEISCTCS IOJ0KEHHEM IIBETOHOCHBIX MOOETOB, €CIM OHM Ma3yIIHBIC —
HapacTaHWe MOHoNouansHoe. Ecnn BepxyIieunsle — qanbHeliee HapacTaHue BO3MOXHO TOJIBKO 3a CUET Ma3yIIHBIX
MI0YEK, HapacTaHUE OyIeT CUMITOIHAIbHBIM.

3aganue:

2. Omnpenenuts THIT HAPACTAHUS U BETBICHHS CIEIYIOMINX PACTEHUH: KJICH CCHENNCTHBIN (Acer negundo L.), 6epe3a(p.

Betula), cupens (p. Syringa). [loka3ate cxeMy HapacTaHHUS U BETBICHUS.

3. Ilo TMOJIOKEHUIO IBETOHOCHBIX NMOOETOB (Ma3yLIHbIE WJIM BEPXYIICYHBIE) ONPENCIUTh THII HAPACTAHUS CIEAYIOIINX
TPaBSIHUCTHIX PACTEHHA: MOJOPOXKHUK Oomnbmion (Plantago major L.), rpaBunat pednoit (Geum rivale L.), cMomnka
munkast (Viscaria viscosa (Scop.) Aschern.), BepOeitHuK 0ObIKHOBEeHHBIH (Lysimachia vulgaris L), KOpOCTaBHHK ITOJIEBO#
(Knautia arvensis (L.) Coult.), npema 6enast (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cucTeMbl T00€roB
9THX BUOB. [loueMy BO30OHOBIICHHE TPABIHUCTHIX PACTEHUH HAa3bIBACTCSA 0a3NCHMIIOANAIBHBIM?

4. PaccMotpuTe 00pa3oBaHHE CHUCTEMBbI 1MOOEroB y IulayHa OynaBoBuaHoOro (Lycopodium clavatum L.) xak npumep
aHM30TOMHOM nuxoToMuM. Ilo kKakuM mpu3HakKaM BeTBJICHUE Ha3blBaeTcs BepxymeuHslM? Kak oHO mpoucxomut? Jlms
CpPaBHEHUS PACCMOTPHUTE TAJLIOMBI ykyca (Fucus sp.).3apucyiire.

KoHTpoapHbIE BOOPOCHI:

Kak npoucxoaut o06pa3oBaHHe MOHOIOJHATIBHOMN CHCTEMbI T0OEroB?

UTo 3HAYUT OTKPHITAs M 3aKPBITAsi CUCTEMA MOOETOB?

KakuMu MOTyT OBITH IPUUNHBI IEPEBEPITMHUBAHUS?

Kakas cucrema noberoB Ha3pIBaeTCsl CUMITOIMAIBHON? KakoBBI THIIBI CHMITOINATIBHOTO HapacTaHus ?
Buonoruueckoe n xo3siiCTBEHHOE 3HAUEHHE CUMITOANATIBHOTO HapaCTaHMUS.
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Memamopo3vl noveza

Lenv: 1) [T03HAaKOMHUTBCSI C Pa3HBIMH THUIaMH MeTaMop]o30B oderoB, ocodeHHOCTAMH UX hopmupoBanust; 2) HayunTbes
CaMOCTOSTENILHO OTPEEIATh THIT METaMOp(0O30B TOOETOB.

Mamepuaner x 3anamuio: (QUKCUPOBaHHBIE JTYKOBHIIBI, CTEOJIETYKOBHIIBI, KITyOHH, KOPHEBHINA, KayJEKChl Pa3IMYHBIX
pacTeHuit (TIONbIIaH, MUCKapH, THALMHT, YECHOK, JYK, JHJIHS, TJIaJH0IyC, TOMMHAMOYp, KapTo(els), CBeXne KIyOHU
kaproderns 1 TonuHaMOypa, JIyKOBHIA PEITIaTOro JIyKa, repOoapHbIil MaTepuai 1o TeMe «MetamMopdo3bl moderay.

Xo0 pabomei:

1. Paccmorpute mpeoxKeHHbIE TepOapHble 00pas3lbl, HaWIUTe MHOTOJETHIOI IT00EroByI0 OCHOBY (OJyBaHUHK
(Taraxacum officinale Wigg.s.l.), kyneny (Polygonatum odoratum (Mill.) Druce), kineBep ropusiii (7rifolium montanum
L.), xneBep nyrosoii (Trifolium pratense L.), Kynblpb necHoit (Anthriscus sylvestris (L.) Hoffm.), uncroren (Chelidonium
majus L.), kopoctaBHUK TIoneBoit (Knautia arvensis (L.) Coult.), maty moneByto (Mentha arvensis L.s.l.), rpaBuiat
peunoii (Geum rivale L.), neipeir momsyuuit (Elytrigia repens (L.)Nevski), masens (Rumex L.), manmbim MaicCKuid
(Convallaria majalis L.), maitauk aBynuctHbd (Maianthemum bifolium (L.) F.W. Schmidt), Boponuii rma3z (Paris
quadrifolia L.), ropen 3meunsiit (Polygonum bistorta L.) unp.).

3ananue: Boibepere pacreHHss ¢ KayqeKcaMH, SMHICOT€HHBIMH W TUIIOT€OTeHHBIMH KOPHEBHIAMH. BHHMAaTenbHO
paccMoTpuTe crocod o0pa3oBaHusl, XapakTep HAPACTAHUS M BETBJICHUs. 3apHCOBATh BHUJ| NIPEACTABUTENCH Pa3IUNuHbIX
TpyII.

2. PaccMoTpeTh BHEIIHHIA BUJI, IPOJOJIBHBIH 1 ITOTIEPEYHBIH pa3pesbl JiyKoBUIb! tuinH (Lilium L.), perraatoro styka (Allium
cepa L.), napuucca (Narcissus L.), Trombniana (Tulipa L.), ramiousero nyka (Muscari Mill.). BeiscHuTh pasHuily B
CTPOEHHH, crIoco0e 00pa30BaHMs, TPOIOIDKUTEIBHOCTH KHU3HU.

3ananue: 3aprucoBaTh MPOJIOIBHBIN U HONEPEYHbIH Cpe3bl PA3HBIX JIYKOBHII, 0003HAUYUTh IOKPOBHBIE U 3aIIacarolie YeulyH,
BEpXYILICUHbIE U Na3ylIHble MoYky. CaenaTh BHIBOABI O TUIIAX HApacTaHWs, IPOAOJDKATEIILHOCTH KH3HH, CIOCOOHOCTH
K BEreTaTHBHOMY Pa3MHOXEHHUIO.

3. Paccmotperh kimyOHenykoBunbl miamuonyca (Gladiolus imbricatus L.) Kakas dacte mobera moaBepraeTcs
napeaxumaTu3anuu? Kak mpoucxoaut BereTaTuBHOE pazMHokeHHe? Kakoit crmoco6 HapacTaHus?

3ajganue: 3apucoBaTh BHENIHWMI BWJ M TNONEPEYHbIH cpe3 KIYyOHENyKOBHIBL. OTMETUTH JIMCTOBBIE PYOIbI, MOYKH,




MIPUIATOYHBIE KOPHU, CTOJOHBI C «AETKAMI.

4. PaccMOTpeTh BHEIIHWN BUA ceqMmuuHuKa espormelickoro (Trientalis europaea L.) wnu agokcel myckycHou (Adoxa
moschatellina L.), 3emnstHuku siecHoi (Fragaria vesca L.). 3ananue: HaiiTu mon3emMHble W HaJI3e€MHBIC CTOJIOHBI,
3apUCOBATh.

5. Paccmorperts kiryOHu KapTodens (Solanum tuberosum L.), ronunambypa (Helianthus tuberosus L.). Haiitu BepxyIiky n
OCHOBaHHE, JIICTOBBIC PyOIIbl, MOYKH.

3ananue: 3apucoBaTh KIyOHU KapTodens U TomuHamOypa.

Paccmortpers dmmtoknagun urimnsl (Ruscus hypophyllum L.), knagoauu cuapxu (Asparagus L.), Komodkn 00sphIITHAKA
(Crataegus sanguinea Pall.), ycut orypua (Cucumis sativus L.). Bce 3To npuMepsl pa3HbIX BHIOM3MEHEHHIA modera.
Kakne ¢pyskunm onn Bemonasator? Kakue moGern nmoasepraroTcs mogooHoMy MeTaMopdozy?

3anaHue: 3apucoBarTh.

KoHTpoJIbHBIE BOIIPOCKI:

UeM OTIMYAIOTCS] KOPHEBUIIE U KayAEKC?

Kax oTnnuuTs KOpHEBHILA IO TPOUCXOXKACHUIO?

[IpuBeauTte mpuMepsl paCTEHUN C pa3HBIMU TUIIAMU KOPHEBHIL.

Yro Takoe MapTUKYJIISIUS U KIOHUPOBaHUE?

KakuMu nmpusHakaMu XapakTepU3YIOTCS CTOJIOHBI, KaKie ()YHKIIMH OHU BBIOJIHSIOT?

Kakas pa3anmna mexay KryOHeryKoBHIAMH 1 TykoBunamMu? [1o kakuM npru3HakaM MOKHO KITaCCH()HUITUPOBATH
JIyKOBHIIBI?
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JIABOPATOPHAS PABOTA Ne 10
Onpenenenne 1epeBbeB H KyCTAPHUKOB B 0€3JIMCTHOM COCTOSTHUM

Lenv: 1. Hayuntbcs caMOCTOSTENHLHO ONPENEISTh THI HAPACTaHHs M BETBJICHHUS TOOETOB.

Mamepuaner k 3anamuio: MOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTEHHUN

Xoo pabompi:

1. PaccMoTpeTs moOeTH pa3HbIX JPEBECHBIX PACTEHHUM (JIMITBI, OEpe3bl, TOMOS, OJIbXH, Xyba u np.). Haiitn npusHaku, mo
KOTOPBIM MOKHO MX OTJIMYHTh: PACIOJIOKEHHE MTOYEK, X popMa U CTpOeHHE, BET nodera, XapaKkTep JHCTOBBIX
pyOLIOB U CIIEIIOB | T.1.

3anmanue: Iloap3ydacek onpenenuTeneM, opeaesuTh 110 moderaM MpeAsIoKEeHHBIX PACTEHUH UX BUOBYIO IIPUHAIEAKHOCTD.

3amrcaTh MOP(OIOTHYECKYIO XapaKTEPUCTHKY PAa3HBIX BUAOB B TaOHUIy 1:

B nporiecce caMoCTOATENEHON HHIMBUIYaIbHON paboThl ONPEEINTh OCHOBHBIE BH/IbI IPEBECHO-KYCTAPHUKOBON (hIIOpEI
HaleH oJIOCH B O€3IMCTHOM COCTOSIHUM. 3HATh JIATHHCKHE HA3BAHWSA, YMETh Pa3nyaTh 10 MOP(HOIOTHIECCKIM
IIPU3HAKAM.

Cnartb 3a4et 1o Teme (opopMiieHHas TabIMIa, 3HAaHNWE JTATHHCKUX Ha3BaHUH U B «JIH1I0» He MeHee 30 BUIOB JIepeBbhEB U
KycTapHHUKOB). CIIHCOK 0053aTeIbHBIX BUJOB IIPUIIAraeTcs.

Tabmuna 1
IIpusHaku Pacnonoxxenue Xapaxrep [ToukocnoxeHnue Jpyrue npuzHaku
MOYEeK JINCTOBBIX (uBeT KOpHI,
pyO110B U Xapakrep

HazBanue CJe0B YeueBUYCK U JIp.)
BHJA
(pycckoe
JIATUHCKOE)

JIABOPATOPHAS PABOTA Ne 11
Mopdoaorus aucra

Ilenw: 1) [T03HAKOMUTHCS C YACTSIMH JIUCTA U €T0 MOP(HOIIOTHIECKUMHU 0COOCHHOCTSIMHU; 2) HayduThest caMOCTOSTENBHO
onpenesaTh MOP(POIOTHICCKHIE THITHI PACWICHEHHS JINCTOBOH IITACTUHKY, Kpasi U )KAJIKOBAHUS JIUCTA, (POPMEI
JINCTOBOM TUTACTUHKH, OCHOBAHUS M BEPXYIITKHU JIMCTA.

Xo0 pabomei:

1. BEnMarenpHO H3y4nTe B YI€OHHKE pa3zien MopoJIoruH THcTa (MOPGOIOTHIECKOe pacuIeHEHHE JIMCTa, IPOCTHIE U
CJIOKHBIC JIUCTHS, (DOPMBI JIUCTHEB), PACCMOTPUTE PUCYHKH. B mpakTukyme 1o Mopgoaoruu Haiaute ocoObie (GopMbl
JINCTHEB M TUIIBI paCWICHEHU, He BKIIIOUEHHBIE B TAOMUITY, (POPMBI BEPXYITKA U OCHOBAHUS JINCTOBOW TUTACTUHKH,
paccMoTpuTe repOapHBIil MaTepHual.

3amanue: BBIMOTHUTE KOHTPOIBHYIO padboTy. ONUIINTE PEI0KESHHBIE JINCTHS M0 CIASAYIONIeMY TUTaHy: JINCT MPOCTON
WM CITOKHBIN, IIEBHBIA WIH PacCEUCHHBIHN, THII pacceveHus, opMa JIMCTOBOW TNIACTHHKH HITH JINCTOYKOB CIIOKHOTO
JIUCTa, 0COOEHHOCTH JIOJICH JIMCTA MPH pacceueHnt, (popma BEpXyIIKA U OCHOBAHUSI IMCTOBOW TUIACTUHKH, THIIBI Kpas,
JKUJIKOBAHMSI, YACTH JIUCTA.

KOHTHOJ’ILHLIC BOHHOCLIZ




HazoBure "actu mcra, uX pazHooOpasue U QyHKIINH.

Kak MoxxHO KinaccuuIpoBaTh JIMCThs Ha modere? dopmaruu JUCTheB Ha ooere.
Yrto Takoe retepoduiuIus, aHu30 QUK ?

IMo xakuM HpU3HAKAM BBIIEISIOTCS THITBI paccedeHus? [IpuBeaure mpumepsl.

AW N

JIABOPATOPHAS PABOTA Ne 12
7Ku3HeHHbIe (POPMBI TPABSIHUCTBIX PacTeHU

Lenw: 1) Ilo3HAKOMHTBCS ¢ Pa3HBIMH THIIAMH JKU3HEHHBIX ()OPM TPaBSHUCTHIX pacTeHwmit; 2) HayanTecs camocTosTebHO
OTIPEETISATh )KU3HEHHBIE (POPMBI KOHKPETHBIX BUJIOB

Mamepuaner k 3ansamuio: repoapHble 00pa3Ibl TPAaBSIHUCTBIX PACTEHUH PA3INYHBIX KU3HEHHBIX (JOPM (CTEP’KHEKOPHEBBIX
C MHOTOIJIaBBIM M OJHOITIABBIM KayAeKCOM, KOPOTKOKOPHEBHUIIHBIC, IJIHHHOKOPHEBHIIHBIC, PBHIXIOACPHOBHHHEIE,
IUTOTHOZCPHOBHUHHBIE, CTOJIOHOOOPA3YIONINE, JyKOBUYHBIE M KIYOHEIyKOBHYHBIE), JKHUBBIC TIPUMEPHI Pa3HBIX
KI3HCHHBIX (POPM.

Xoo pabomei:

1. PacmpenenuTh pa3gaTo4HbId MaTepHa MO )KU3HEHHBIM (hopMaM MCXOJsI 3 OCHOBHBIX NPU3HAKOBKIACCH(UKAIINH.

2. BBIACHUTH OCHOBHBIC OTJIMYHUTENbHbBIE IPU3HAKK PAa3HBIX KU3HEHHBIX (opM. 3ananue: 1. 3apucoBath, 3anKcaTh
MIPUMEPBHI 10 KaXKJ0H XKU3HEHHOH (opMme.

2. Ilo nnany 1ath pa3BepHyTOE€ MOPGHONIOrHIECKOE OMHCAHUE MIPEUIOKEHHBIX 00BEKTOB.

[T1an 3K070r0-MOp(}HOIOTHIESCKOTO ONMCAHUS TPABSIHUCTBIX PACTCHHMA

1. HazBanme pacteHus (pycckoe ¥ OMHApHOE JTATHHCKOE), CHCTEeMAaTHIECKas! IIPHHAIC)KHOCTH(CEMEHUCTRO).

2. Mecto obutanus (yKa3aTh pacTUTEIHHOE COOOIIECTBO, B KOTOPOM COOpaHO aHATU3UPYEMOE pacTeHHE):

Jiec: MUPOKOIUCTBEHHBIH (1yOOBBIH, TUITOBBIN, KIICHOBBIHA U JIp.), MEIKOJIHCTBEHHEIH (Oepe30BhIii, 0CHHOBO-OJIbXOBHIH),
XBOWHBIH (€JOBBINA, COCHOBBIN, INCTBEHHUYHHUK), CMEIIAHHBIH (XBOHHO-IIPOKOINCTBCHHBIN);

TyT (MMOEMHBIH, CYXOIOJBHBIN);

00J10TO: HU3UHHOE (TpaBsHOE, THITHOBOE C Mpeo0IafaHieM 3eIeHBIX MXOB) HITH BEPXOBOE (C TOCTIOACTBOM C(arHOBBIX
MXOB);

crenb (pa3HOTpaBHas KpacouyHasi, pa3HOTPaBHO-KOBBUIbHAS, KOBBLIbHAS U JIP.); BOJAOEMBI U UX Oepera (mpysl, o3epa,
pPY4bH, PEKN);

KyJbTYpHBIE COO0IIIEeCTBa (TI0JIe, Cajl, OTOPOI, MapPK, JIECOMapK U T.1.).

3. OOmas XxapaKTepHUCTHKA XKU3HECHHON (JOPMBI: OTHOJIETHHUK (SIPOBOI, O3UMBIi1), IBYJICTHHK, MHOTOJIETHUK (MOHO- FITH
TTOJTMKAPITUNICCKHUH ).

4. Tlon3eMHbIE BET€TaTUBHBIC OPTaHbI.

a) Kopuesas cuctema o ¢opme (CTepikHeBasi, MOYKOBATas, KHCTEBast, baxpomMyarasi U T.[1.), [0 MPOUCXOKICHHIO
(mepBUYHas1, BTOPHUYHAsL, CMEIIaHHAA), T0 OCOOCHHOCTSAM pa3MeIleHHs B OYBE (IKCTCHCHUBHAS, HHTEHCUBHAS,
MTOBEPXHOCTHAS U T.11.);

0) IToa3emubie moberu:

KopneBwuie — xapakTep pocta (JUIMHHOE, KOPOTKOE, YKOPOUEHHOE, BEPTUKAILHOE, TOPU30HTAIBLHOE, KOCOE, MOHO- HIIH
CHUMIIOANATBHO HapacTarolee, THII0- WK SIHTCOTeHHOE), TOJIINHA,

Kny6onu — popma, BenmmauHa, oKpacka, XapakTep IIOBEPXHOCTH, TIPOUCXOXKIeHHE (THIOKOTHIBHEIE, HA CTOJIOHAX);

JlykoBuisl — Gpopma, BeTHYMHA, OKpacka, XapaKTep MOBEPXHOCTH, IICHYATHIC, YeIIyHYaThie, MOHO - WJIA CHMITOHAIEHO
HaApAaCTAOIKe, MHOTOJCTHHE U OJHOJICTHHE, IPOCTHIC U CIIOXKHBIC, MOP(OIOrHIecKas MPUPO/Ia JTYKOBUYHBIX YEIIYi
(HM30BBIC JINCTHS, OCHOBAHHS CPEIUHHBIX);

CTONOHBI — IIMHA, OKpacKa, TOJIIINHA, CTEIIEHb Pa3BeTBICHHOCTH; KiTyOHeTyKOBHIIBI — OpMa, BENWYHHA, IIBET, XapaKTep
TTOKPOBOB.

5. HapnzemHble oprassl.

a) Mopdosorust Hag3eMHBIX MO0EroB: muddepeHnuanus 1m0 GyHKIHIM (TeHEpaTUBHBIC, BETCTATUBHBIC, BEr€TATUBHO-
TeHepaTUBHBIC), THMBI MOOETOB TO [UIMHE MEXAOY3IHi (PO3ETOUYHBIE, MOIYpPO3ETOUYHBIE, OE3PO3ETOYHEIE), IO
HalpaBJICHUIO POCTa H TIOJIOKEHHWI0O B TPOCTPAHCTBE (OPTO- W IUIATMOTPOIHBIE, MOJI3YYHE, CTENIOIINECS,
TIPUIIO THUMAFOIIHECS, BBIOITUECS U TP.), TI0 AIUTEILHOCTH KU3HU (IUKIUIHOCTH: MOHO-, IU- WU TOJMIUKINIECKUE
mo6eru), HaI4Ire MoOEroB ¢ HETIOTHBIM ITMKIOM Pa3BUTHSI, BUIOU3MEHEHHS HA3EMHBIX MOOETOB, MOJOKEHUE MMOYEK
BO300HOBJICHHSI.

Cre0enp — popma Ha IMOTIePEYHOM CEYCHUH, TOIIIHA, [[BET, XapaKTeP OBEPXHOCTH U CTEIICHb OITYIICHHS, BUIOU3MCHCHHS
crebs.

Jluctess — THII JECTOpACIONIOKEHHS (OYepeqHoe, CYHNPOTHBHOE, MYTOBUYATOE), HAIWYHE JUCTHEB pPa3HBIX (opmaruii
(HM30BBIX, CPEAMHHBIX U BEPXOBBIX), PA3HOOOpa3He CPETUHHBIX JIHCTHEB (TeTepO- WIH aHU30(WINS), THIT CPEITUHHBIX
JUCTBEB (TIPOCTBIC, CIIOXKHBIC), CTCIEHb BBIPAXKCHHOCTH y HHUX YEpeIllKa, MPHUINCTHUKOB, BJaralviia U ux ¢opma.
XapakTep JIUCTOBBIX IIACTUHOK (IIEJBHEIC, JIOMACTHBIC, pa3/eibHbIe, PACCEUCHHBIC), MX (QopMa (VIS JIOIACTHBIX,
pa3lenbHBIX W PACCEUYCHHBIX yKa3aTh Takke (opMy JIOMacTeid, CErMEeHTOB, JoJiel), (hopMa OCHOBAHHUS M BEPXYIIKH
JIMCTOBOW TUTACTHUHKH, XapaKTep Kpas U KWIKOBAHHS JINCTA, OKPAcKa BEpXHEH U HIDKHEH MOBEPXHOCTH, OCOOCHHOCTH
ONyIICHUS.

6) CouBetuss — TN (TMPOCTHIE, CIOXKHBIE), Ha3BaHHWE (KHUCTh, KOJOC, METENKa, TUPC W T.J.), XapaKkTep OJUCTBEHHOCTH
(bponmo3nble, OpakTeo3HbIE, (QPOHAYIE3HBIE, DSOPAKTEO3HBIE), OCOOCHHOCTH aNWKAIbHBIX MEPHUCTEM |
MOCTICIOBATEIEHOCTh PACIYCKAHUS IIBETKOB (OTKPBIThIC, HEOMPEIACICHHBIC, OOKOIBETHBIC, BEPXOIBETHBIC, 3aKPHITHIC,
OTPEJICIICHHBIC), THIT U XapaKTEPUCTHKA CUH(IOpECIICHIINY (00hETMHEHHBIX COIIBETHI) — MOHO- HJIH MOJUTEIHYCCKUE,




METebYaThIC, THPCOUTHBIE, IIP.

6. PemponykTUBHbBIE OpraHbL.

a) [{BeTOK — Ha IIBETOHOKKE TN CHJITIHH, IIBETOJIOKE (BBITYKIIOE ITIOCKOE, BOTHYTOE), XapaKTep CHMMETPHUH (IIPaBUIbHEIH,
HETPaBWILHBIH ), pACTIONIOKEHNE YacTeH Ha IIBETOJIOXKE (ITUKIMYECKHMA, TEMUTTUKITNYSCKHMA, alIMKITNIECKUH ), 000€TOJIbIi
WM OJTHOTIONIBIN, THIT OKOJIONBETHHKA (ITPOCTOM, CIIOXKHBIN); MPOCTOH OKOJONBETHUK ((popma, YHCIO JHCTOYKOB, MX
OKpacka, OINyIIeHWe W Tp.), damedka ((opma, YUCIO YAIIENIUCTHKOB, MX (popMa, CTENEHb CpacTaHHs, OKpacKa,
oIylieHue), BeHYUK ((popMa BeHUnKa, (JopMa M cpacTaHue JICTIECTKOB, HAINYNE OTTHOOB, OKpacka, 0COOEHHOCTH 3€Ba 1
Ip.); aHAPOIEH — YKCIO THIYMHOK, XapaKTep HX PACIIOJNIOKCHUS, CTCMEHb cpacTaHus (st O0OOBBIX — OJHO - WIH
JIByOpaTCTBEHHBIN aHIPOIICH), OCOOCHHOCTH CTPOCHUS THIYMHOYHBIX HUTEH M MBUIBHUKOB (MHTPO3HBIC, SKCTPO3HEIC),
PACKPBIBAIOTCS MICTSIMU WM BIPOYKAMH, CIIMIIAHUE MBUIBHUKOB (CIOHOIIBETHBIC U KOJIOKOJIBUUKOBBIC); THHEICH —
TUT (aOKapITHBIH, [ICHOKAPIIHEIA: CUH -, Tapa- WX JIM3UKAPITHBIN), YUCIIO IIOAO0TUCTHKOB (I allOKapPITHOTO - MOHO-
WJIN TIOJIMMEPHBIIT), IOJI0KeHHEe U (JopMa 3aBs3H, CTEIICHb BRIP2)KEHHOCTH CTOJIONKA, (hopMa M OKpacka pbUIbLia; CIIoco0
OTBUTEHUS, (OpMYTIa U THarpaMMa IBeTKa.

0) ITnoaer 1 cemeHa.

[Tnomp1 — THI (amo- WK [IECHOKAPIINH), Ha3BaHUE (OPCIIKH, IUCTOBKH, 000BI, KOPOOOUYKH, CTPYUKH, SITOJIBI U T.11.),
0COOCHHOCTH BCKPBIBAHUSI CYXUX MHOTOCEMSIHHBIX, KOHCHUCTECHIMSI M OKPACKa COYHBIX ILIO/IOB.

CemeHna — pa3Mepsbl, popMa, OKpacka, HAIMYHE NMPHCEMSIHHHKA, OCOOEHHOCTH CTPYKTYPBI M OKPAacKH CEMEHHOW KOXKYpBI;
9KOJIOTHS PaCIPOCTPaHEHHS IIJI010B M ceMsH (6apo- Wiln alI0XOpHbIE, SKTO300X0PHbIE, SHI0300X0pHbIE, aHEMOXOPHBIE
U T.11.). Bee v rmto1el ¥ ceMeHa 0JJMHAKOBBI 110 GOpMe U OMOJIOTHIECKHM 0COOEHHOCTSIM, UMEET JIM MECTO FeTEPOKaPIIHs
1 TETePOCIIEPMHUSI.

7. [HeranpHash XapaKTEpUCTHKA KU3HEHHOW (OPMBI € YYeTOM CTPYKTYpHl HAA3eMHBIX M IOJ3EMHBIX OPTaHOB,
MIPUHAJICIKHOCTE K 9KOJIOTHIECKUM TPYIaM 1o (pakTopam BIIard, CBeTa u T.II. buonormueckuii tum no PayHkuepy.

8. IlpakTudeckas 3HAYUMOCTH, HCIIONB30BAHHE UYEIIOBEKOM (JIEKapCTBEHHOE, KOPMOBOE, TEXHHYECKOE, JEKOpaTHUBHOE,
COpHOE M T.IL.).

3anaHue: 3apucoBarhb.

KoHTponbpHbIE BOOPOCHI:

Jate onpeneneHue xu3HeHHOU hopme(KD).

UeM oTaMyaroTCa ApeBECHbIE, NOIYAPEBECHbBIE U TPABIHUCThIC paCTCHUA?

HazoBure o0mue 1 oOTAMYUTEIbHbBIE IPU3HAKH KOPOTKOKOPHEBHUIIIHBIX, KUCTEKOPHEBBIX U JUIMHHOKOPHEBUIIHBIXKD.
HazoBuTe 00u1Me ¥ OTIMYHUTENLHBIE TPU3HAKK CTEPKHEKOPHEBBIX K.

K xaxoii JK® Gu3KH PBIXJIIOKYCTOBBIE U TNIOTHOKYCTOBBIE PaCTeHUS?

Nk v =

JIABOPATOPHAS PABOTA Nel3
I'eHepaTuBHBIE OPraHbl IBETKOBOIO PACTEHMS

Llgemok. Mopgonozun yeemka

Llens: 1) Tlo3HAKOMUTBCS C PA3HBIMU THIIAMH LIBETKOB, 0COOEHHOCTSIMH PACIIONOKeHH UX yacTeil; 2) Hayuntscs
CaMOCTOSTENILHO COCTAaBIATh (HOPMYITY M JUarpaMMy IBETKA.

Mamepuaner k 3anamuro: GUKCUPOBAHHBIE IIBETKH JIOTHKA €JJKOT0, KyNAILHHUIIBI €BPOIICHCKOM, TOpoXa IOCEBHOT O,
KYOBIIIIKH KEITOH.

Xo0 pabomei:

1. PaccmoTpeTs IBETOK JIOTHKA enkoro (Ranunculus acris L.), HaliTH Yaiieyky, BEHYNK, THIYMHKY, necTUKH. [locunTtars
UX YMCII0. BBISICHUTD, KaKkoe LBETOJIOKE MO (JOpME M KAKOB MOPSJIOK PACIIONOKEHHS Ha HEM YacTel LBETKa.

BEIUNIeHNTh JIETIECTOK, HAWTH HAa HEM HEKTapHYIO SIMKYy, NPUKPBITYIO denryiikoid. CpenaTrb BBIBOJA, HACKONBKO JIETKO
JOCTYTICH HEKTap B IIBETKE.

3amanue: 3anucaTh CIOBECHYIO XapaKTEPUCTHUKY IBETKA JIOTUKA, (POPMYITy LIBETKA. 3apHCOBATh NPOJOJIbHBIN pa3pe3 IBETKA
U UarpaMMy.

2. TakuM ke 00pa3oM JaTh XapaKTEPUCTHKY BETKY KyNalbHHUIBI eBporieiickoii (Trollius europaeus L.), Topoxa moceBHOTo
(Pisum sativum L.). HaifTh 0COOEHHOCTH B CTPOEHHH OKOJIOI[BETHHKA, B PAacIlOJOXKEHHH HEKTAPHHUKOB, B CTPOCHHH
aHIpOLEs U THHEIIes.

3aganue: 3amucaTh CJIOBECHYIO XapaKTEPUCTHUKY IBETKOB KyNaJbHHIBI M Tropoxa, (opMysly ILBETKOB. 3apHcOBaTh
JMarpaMMBbl [IBETKOB.

3. PaccMotpers 1iBeTOK KyOBbItkH sxentoit (Nuphar lutea L.). Haliti mocTenieHHbIH Nepexo OT JIEIECTKOB K THIYWHKAM.

3ananue: 3amucaTh CIIOBECHYIO XapaKTEPUCTHKY [BETKA KyOBIIIKH, (hOpMYITy IIBETKA. 3apHCOBATh JHarpaMMy IBETKA.

3apucoBaTh MEPEXOAHBIA PSIT OT JIEECTKOB K THIYMHKAM.

4. B xagecTBe KOHTPOJBHOH PabOTHI COCTaBHUTh XaPaKTEPHCTHUKY MPEIJIOKEHHOMY IPEToIaBaTeNIeM IBETKY KaKOTO-TO
BHIA.

KoHTpoJIbHBIE BOIIPOCHI:

1. Yro Ha3bIBAIOT LBETKOM?

2. Kakumu nmpu3HakaMu XapakTepu3yeTcs OKoJIONBeTHUK? KakoBbl BApUaHTBI €r0 CTPOSHHUS?
3. Ha3zoBure 0COOEHHOCTH CTPOCHUS JICTIECTKOB, X 3HAYCHUE.

Anodpouein. I'uneyei
L]env: 1) [To3HAKOMUTBCS ¢ pa3HBIMH THIIAMHU aHAPOIIES, 0COOCHHOCTSAMH CTPOSHUS THIYMHKH; 2) [I03HAKOMUTBCS C
pa3ubIMU TUTIaMK THHEIEs; 3) HayunThes caMOCTOSITEIBHO ONPECIISTh THI aHAPOLSS M THHEIEs.




Mamepuaner k 3anamuro: GUKCUPOBAHHBIC IIBETKH JMIMU TUTPOBOMH, LIBETKH LIBETYIIIMX PACTCHUH.

Xoo pabompi:

1. Paccmotpers UBETOK JuiauK TUTpoBoH (Lilium tigrinum L.). 3anucats popMyity, 3apucoBaTh quarpaMmy. BeraieHuTs
TBIYUHKY, 3aprcoBaTh. OTMETUTH KAa4alOUiiCs IBUIbHUK, THIYMHOYHYIO HUTb.

PaccMoTperh 1MoJ MHKPOCKOIIOM IONEPEYHBIH cpe3 MbUIbHUKA. Haltu snmaepmy, sHuotenuid (¢puOposHblil cioii),
napyeTallbHble KJIETKU U TaleTyM, MbIIbILYy B IbUTbIEBHIX rHe3aax (loculi), (theca), cBI3HUK.

3ananue: 3anucarts GOPMYITy U AMarpaMmy IBETKa JIWINH. 3apHCcOBaTh OOLIUH BUI THIYMHKH U ITOTIEPEYHBIN Cpe3 BUILHHKA,
CZeNaTh COOTBETCTBYIONINE 0003HAYCHUSL..

2. TlpurotoBuTh IpenapaT MBUIBIBI HBETYIINX PAacTCHUH (OXyBaHUHK JICKapCTBEHHBIH — Taraxacum officinale u np.),
MIOMETHB €€ Ha MOKPOBHOE CTEKJIO B KaIlIIO pacTBopa caxapossl (15 % ). Paccmorpers mox Mukpockonom. OTMETHTS, €
KaKOW MHTCHCUBHOCTBIO IPOUCXOAUT NTPOPACTAHHE ITBLUIHHKH.

Jist 3TO Lienu Ha MOKPOBHOE CTEKJIO HAHECTH KAaIlIIo PAacTBOPA CaXxapo3bl , IOMETUTh B HEE NMBUIBIYY U HAKPBITh IPEIMETHOE
CTEKJIO C BBIEMKOI TaKMM 00pa3oM, 4TOOBI KaIulsi ocTajlach B BbleMKe. Kpast IOKpOBHOTO cTeKIIa TPOMa3aTh Ba3eIMHOM,
94TOOBI UCKITFOYNTD HUCTIapeHHe pacTBopa. OCTaBUTH Ha MpopacTaHue. ExeqHeBHO POBEpss, MOSBUIACH JIH MBUIBIIEBAS
TpyOKa. OTMETHUTh IBUIbIIA KAaKOTO PACTEHHS JYYIIe IIPOPOCiIa B MPEINIOKEHHOM pacTBOpe, Kak OBICTPO HopMUPYIOTCS
IIBUIBLEBBIE TPYOKH.

3ajganue: 3aHeCcTH B alTbOOM PE3yJIbTaThl ONbITA. 3aPUCOBATH IPOPOCIIYIO NBUIMHKY Ha Pa3HBIX CTA/IUSAX IPOPACTAHHU. .

3. PaccmoTpeTs necTuk JIMINH, 3apHcOoBaTh BHEIIHUI BUJ. PaccMOTpeTs Ha FOTOBOM IIpenapaTe MoNnepeyuHslii cpes uepes
3aBs3b.

Omnpenenuts TUI TUHEIEs, TUII TUTAIICHTALUH.

PaccMoTpeTh ceme3adaTok, HaiiTh Xana3aabHbIH 1 MUKPOITWIIIPHBIN KOHIBL. CenaTs BEIBOJ O THUIIE ceMe3adaTKa JIMIIHH.
3aganue: 3aprcoBaTh BHEIIHNUH BH NIECTHKA, TIOTIEPEYHBIA pa3pe3 3aBs3H, CeNIaTh HEOOX0ANMbIE 0003HAUCHHS.

KoHTposIbHbIE BOIIPOCKI:

1. UYro Ha3pIBAIOT I[BETKOM?

2. Kakumyu npu3HaKaMH XapaKTepU3yeTcs OKOJIOIBETHUK? KakoBbI BapHaHTHI €T0 CTPOCHUS?
3. HazoBuTe 0COOEHHOCTH CTPOEHHS JICNECTKOB, HX 3HAaUeHHE?

Cmpoenue nnooa, knaccuuxayus no munam uneyes

Lenv: 1) TI03HAKOMUTBCSL C pa3HBIMU THUIIAMHU IUIOJOB, OCOOCHHOCTAMH UX CTpoeHwus; 2) Hayuutbcs caMoCTOSATENbHO
OTIPEeTISITh TUII ILI0JI0B.

Mamepuaner k 3anamuro: GUKCUPOBAHHBIC U CBEKHUE IUIOABI KATYKHUIBI OonotHOU (Caltha palustris), orypma (Cucumis
sativa), nomugopa (Lycopersicum esculentum), cmoneBku Oenoii (Silene alba), 3emnsnuku (Fragaria vesca),
kpekoBHUKA (Grossularia reclinata), sumau (Cerasus vulgaris), manunbl (Rubus idaeus), siononu (p. Malus),
ummnoBHuka (p. Rosa), ropoxa (Pisum sativum), xiaesepa (p. Trifolium), penpku nukoit (Raphanus raphanistrum),
cypeniku (Barbarea arcuata), knena (p. Acer), siceus (p. Fraxinus), ykporna (Anethum graveolens), GosipeinrHuka (p.
Crataegus), 3enenuyka xentoro (Galeobdolon luteum Huds.), maxa (p. Papaver), 6enensl (Hyoscyamus niger), TpaBuiat
peuHoit (Geum rivale) unp.

Xoo pabompwi:

1. Paccmotperr Ha mnpumepe KanyxHUIBI OonoTHoU (Caltha palustris) MHOTONUCTOBKY, BO3HHKIIYIO Ha OCHOBE
arokaprHoro ruHeuest. OnpenenuTs cnocod BCKPbIBaHMS, K YeMY IPUKPEIIISIFOTCS] CEMEHa.

3ananue: 3aprucoBaTh BHEIHNUIN BUJI TUIOJIA U TIONIEPEUHBIN Cpe3 Yepe3 JIUCTOBKY.

2. Cpenats monepeyHble cpe3bl uepes miobl orypua (Cucumis sativa), momunopa (Lycopersicum esculentum), CMOJEBKH
6enoii (Silene alba). OnpenenuTh THII THHEIES THX PACTCHUH, THUIT ceMe3adaTka. PaccMOTpeTh UX MO JIYTOii.

3ajanue: 3aprucoBaTh BHEIIHUIT BUJI ¥ IONEPEYHBI Cpe3 IUI0I0B, 0003HAYHB IPAHUIIBI INIOJOIMCTUKOB, TUIALEHTY, CEMEHA.

Crenatb COOTBETCTBYIOIINE 0003HAYESHMSI.

3. Pa3o0parh M0kl pa3HBIX PACTECHHIA [0 TUIIAM THHEIIESL.

3ananue: 3apucoBaTh BHEUIHWE BHJ| IUIOAAa W TOMEPEYHBIH WM HPOJONIBHBIN Cpe3bl IUIOAOB. JlaTh HCUYEPIBIBAIOIIYIO
XapaKTEePUCTUKY TUIOJY U THITy THHeles. JlaTh Ha3BaHUS [UI0/IaM.

KoHTpoabHEIE BOOPOCH:

1. UYro Ha3piBaeTcs miogoM? Kakue yacTd IIBETKa MPUHUMAIOT ydacThe B (POPMUPOBAHHH OKOJOILIOAHUKA? B Kakmx
ciyJasix?

2. W3 kakux 4acTell COCTOUT OKOJIOTUIOAHUK? KakoBo ero paznooOpasue?

3. Kak cregyer Ha3BaTh IUIOIBI, OOBIYHO HMEHYEMBIE SITOI0N y 3eMIITHUKH, YePEeMyXH, YePHUKH, KPBDKOBHHUKA,
[TUTIOBHHUKA, MaJIMHBI, PIOUHBI?

4. KakoBa CBsI3b MEKIY CEMEHAMH U OKOJIOTIJIOHUKOM?

5. Kakue MOXHO Ha3BaTh MPUCIIOCOOJICHUS TUIOIO0B K pacipocTpaneHuto ceMsH? CrocoObl paclipoCTpaHEeHHUS.

2. MeTonnyeckue MaTepUAaJIbl IS CAMOCTOSATEIbHOI padoThI
CamocrosiTenbHas paboTa MpU TEOPETUUSCKON TOATOTOBKE — MO KAXKIOMY pa3eNly 4acTh TEM YaCTHYHO BHIHOCUTCS
Ha CaMOCTOSTEIPHOE W3YYEHHE CTYIEHTOB. KadecTBO BBIMOJNHEHUS CAMOCTOSATEILHOW pabOTHI OLICHUBAETCS BO BpeMs
TEKYLIEro KOHTPOJII W NPOMEXYTOUHOM arrectanuu. Bompocbl K JaHHBIM TeMaM BKJIIOYEHbl B CIHMCKH BOINPOCOB K
KOHTPOJBHBIM paboTaM U K SK3aMCHY.




3AHAAHUE 1

CocTaBbTe KOHCIIEKT 10 TeMe «Y CTPOMCTBO MUKpOcKoma. [IpaBuia paboTh»

Ha pucynkax 1 u 2 moka3an mukpockorm MBP-1. B npakrudeckoit paboTe MOTYT BCTpEeUaThCsl caMble pa3HOOOpa3HbIe
MHKPOCKOTIBI, 60J1ee IPOCThIEe WK O0JIee CIOKHBIE, OHAKO WX COCTABHBIC YACTH OCTAIOTCS HEM3MECHHBIMH.

MuKpocKoI CKOHCTPYHPOBAH U3 Onmu4eckux 9acTei, y4acTBYIOIINX B TIOCTPOCHUH ONTHYECKOTO H300pakeHus, U
MexXaHuyecKux 9acTed, CIyKamuX s yI00CTBa MOIb30BaHUSI ONTHICCKIMHA YaCTIMH
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Puc.1. Mukpockon MBP-1 B pa3pese

Puc.2. Muxpockon MbP-1. BHeunuii Bug

Onrtuueckre 4acTu oOpa3yroT BE CUCTEMBI — ocgemumenbHylo N HabmooamenvHylo. OCBETHTENbHAS CHUCTEMA
coctout w3 3epkana (1) m xondeumcopa (2) ¢ anepmyphou Ouagpaemoti (3) M CBEMHBIM cgemoguibmpom (4).
HabnrogarenbHast cuctemMa cocTouT u3 obwvekmusa (5) u oxynapa (7), coenuHEHHBIX myoycom (19). B Mukpockomnax c
HaKJIOHHBIM TyOycoMm nmeetcs npusma (6), OTKIOHSIOIAS JIyYH CBETA.

Mexannueckue gactu: K ocrosanuio (8) mpuBuHYeHa KOpoOKa ¢ mukpomempennvim mexanusmom (9). Bpamas
PYKOSTKY Muxkpomempertnoeo gurma (13), MOXKHO TUIABHO TMOJHUMATh WM OIYyCKaTh npeomemmuswiti cmoaux (10). Ha
CTOJIMKE JISKUT epawarowuiica ouck. Ilpn momomu aByX eunmos 15 (cupaBa M ciieBa) 3TOT JUCK MOXHO IIABHO
TiepeIBUraTh TOPU30HTAIBHO BO BCeX HampanieHUAX. OJTHaKo nmpuOeraTs K MOMOIIM 3TOT0 MEXaHNW3Ma CIEAyeT TOJIbKO B
PEeAKHX CIydasx, TOJIBKO MpPU paboTe ¢ CHIBHBIMHU 00BeKTHBaMHU. [Ipu 0ObIuHON paboTe He cienyeT TaKkkKe JOMyCKaTh

BpalicHUA AUCKaA, JJId 4€ro €ro 3aKperursaroT BUHTOM 4.

B kopoOke C MHUKPOMETPEHHBIM MEXaHH3MOM TMOJIBIDKHO TPHUKPEIUIEH KpoHwmeln Kouoencopa 12 ¢
IWIMHIPUYECKON THIIB30M, B KOTOPOH ¢ mMOMOIbI0 gunma 24 ¢ukcupyercss koHaeHcop. [logHMMalOT M OMyCKaroT
KOHJICHCOP C MOMOIbI0 pykosmku 22. K npyroit ctopoHe xopobxu 9 TOABWKHO MPUKPEITIEH myoycoodepacamens 16.
Bpauiast pykosiTKy kpemanvepvl (Makpoeunnm) 17, ero MOXHO MOJHMMATh U OIyCKaTh Ul OBICTPOrO HaBEeIEHHs Ha

PE3KOCTDb.

K tyOycomepkatemo Ha romoBke /8 mpukperuieH TyOyc /9. OcnabuB cmonopmviii éunm 2(), MOXHO CHSTP
HaKJIOHHBII TyOyC M 3aMeHHTH ero mpsMbiM. CHu3Y TOJIOBKHM /8 TIpHKpEIUIeHa pesoavgepras conoska 11, B THe3na
KOTOpOWl BBHHYMBAIOTCS OOBEKTHBBL. BUHT 2/ CITy)WT JUI1 IEHTPUPOBAHMS T'OJIOBKH, M €T0 HU B KOEM CIIydae HeJb3s

TPOrarth.

Wzyuaemsblii mpemnapar KiIagyT Ha CTOJMK MHKPOCKOIA I0J] OOBEKTMBOM M OCBEIIAIOT CHU3Y IYYKOM CBETa,
OTpaKEeHHBIM OT 3epKaia. JIydu, cobpaHHbIE KOHICHCOPOM, TPOXOAAT Yepes Mpenapar v MonafaloT B 00bEKTHUB, KOTOPBIHA
CTPOHT yBeTUYEHHOE, 00paTHOE U JIeHCTBUTENbHOE H300pakeHne. IT0 N300pakeHne paccMaTpUBaeTCs B OKYJIIp, KakK B
nyny. OKOHYaTenbHOe N300pakeHNe, BOCIIPHHUMAEMOE I71a30M, YBEINYEHHOE, 00paTHOE 1 MHUMOE.

B pabore no kypcy aHaToMuH ¥ MOP(OJIOTUN PACTEHUH MOJIB3YIOTCS OKYJIIpaMH ¢ COOCTBEHHBIM YBEIHUEHUEM 7X,
10X u 15X,06pexTHBaMu ¢ coOcTBeHHBIM yBenuaeHueM 8X, 20X u 40X- Obuiee yBenudeHne, morydaeMoe py KaKoi-
160 KOMOMHAINY OKYJIsIpa U OOBEKTUBA, BRIYHCIISIOT IIEPEMHOKCHNEM YKa3aHHBIX BeanduH. Hampumep, KoMOMHAINS
okymsip 15X m obwvextmBa 8X maer obmee yBenmdenue 120. O6wvexTHB 8X maeT Tak HaszpiBaeMoe Maioe (ciaboe)
yBEJIMYEHHUE, OCTaJIbHBIE 00BbEKTHUBHE — OoMbIoe (cruibHOoe). OOBekTHB ¢ yBenndeHneM 90X uCIonb3yeTcs peiko U mpH
paboTe ¢ HAM Ipenapar J0JKeH OBITh 3aKITI0YEH B 0COOYI0 NMMEPCHOHHYIO CUCTEMY.

JIJ1 CO3HATENBHOTO HCIIONB30BAHMS BCEX BO3ZMOXKHOCTEH, MPEIOCTABIIEMBIX MUKPOCKOIIOM, OYCHb Ba)KHO HMETh
SICHOE TIPEZICTaBIICHNE O paszpeuiaioujeli CnocCOOHOCMU ONTHYECKON CHCTEMBI.

KauecTBO MUKPOCKOITHIECKOT0 H300paXKESHHUS OTIPEIENIIETCS TEM, KaKOi BETMUNHBI JI€TaIH MOXKHO B HEM Pa3JINIHTh,
MHa4e TOBOPSI, PACCTOSHUEM, Ha KOTOPOM JIB€ PSIJIOM JIeXallhe TOYKH WJIM JIMHWW BUHBI pa3/iesibHO. YeM MeHbIIe 3To
PACCTOSIHUE, TEM BBIIIE PA3PEIIAOLIAs CIIOCOOHOCTh ONTHIECKOH CHCTEMBI.

KagecTBo MHKPOCKONNYECKOT0 H300paskeHHsI ONIPEIEIIIETCSI TIPEIK/IE BCETO pa3pemaronel CocOOHOCThIO OOBEKTHBA.




Oxymsp ke, yBeJIMUnBasi KAPTHUHY, HIOCTPOCHHYIO 0OBbEKTHBOM, HE MOXKET BBISIBUTH B HEH HOBBIC JICTAIIH.

Eme onuH nokasarens BaKeH IS XapaKTEPUCTUKH 00BEKTHBA — €r0 pabouee pacCTOSHUE, OA KOTOPHIM TOHUMAIOT
paccTosiHie OT (POHTAILHOM JIMH3BI 10 TOBEPXHOCTH MTOKPOBHOTO cTekiia HopMaibHoH (0,17 MM) TonmuHbL. Y 00beKTHBA
8 310 paccrosiHMe TpUMeEpHO 8,5 MM, a y Oojiee CHIIbHBIX 3HAYMTEILHO MEHBINE. DTO HAJ0 MMETh B BUAY IPH padoTe:
CUIbHBIA 00BEKTUB MOYTH IIPUKACAETCS K TOKPOBHOMY CTEKITy, OCOOCHHO €CJIM OHO TOJIIIE HOPMBI, ¥ P HEOCTOPOXKHOU
paboTe nmeeTcs OMacHOCTh MTOBPEIUTh OOBEKTHB U Mpernapar.

Oxynspsl 10 u 15 Hanbosee npUro sl st pabOTHI.

OCHOBHBIE npuemsbl paboThl ¢ MUKPOCKOTIOM

Opranms3anus pabodero mMecta. MHUKPOCKON yCTaHAaBIIMBAIOT NMPOTHB JeBOro rmieda. CrpaBa OT HETO OCTaBISAIOT
CcBOOOIHOE MECTO AJIsl MPUTOTOBJICHHS Mpemnapara, IJIsl pucoBaHus U 3anuceil. CTyn nim BUHTOBOH TaOypeT HOJKHBI OBITh
TaKO# BBICOTHI, YTOOBI pabOTAOIIII MOT CMOTPETH B OKYJISIp OC3H anpsHKCHHUS.

Ha xaxmom paboueM MecTe 1OIKHBI OBITH IPUTOTOBIICHBI TPEAMETHBIC M IOKPOBHBIE CTEKIIA, TIPENIApOBATIBHBIC UTJIbI,
CTEKJISIHHASI TTAJI0YKa WIN MHUIETKa, OpUTBa, CTaKaH C YHCTON BOJOH, MATKAsl TPAMOYKA TS MPOTHPAHHS CTEKOIN, KyCOUKH
¢unbTpOBaNIbHOI Oymaru. Jlnst mpoTHUpaHMsl ONTHYECKHX CTEKOJ OKYJsipa MU OOBEKTHBOB CIEAYET YHOTPEOIATh TOJBKO
crenuanbHyo (JlaHesbKy, IpUiIaraeMyro K MUKPOCKOITY (€€ MOXKHO 3aMEHHUTh MSTKOM, HECKOJIBKO pa3 CTUPAHHOW JIbHSAHOU
WK XJIOMTYaTOOyMaXKHOH TPSIITOYKOW ).

Pabora HauMHaeTCsl ¢ yCTAaHOBKH OCBELICHHS, 3TO OYEHb OTBETCTBEHHBI MOMEHT, HOCKOJBKY IIPEkK/IE BCETO OT
OCBEIIEHMsI Tpernapara 3aBHCUT BHAMMOCTh 0OBbEKTa. boJjblioe 3HaYeHHWEe HMeeT HCTOYHMK cBera. OYeHb Xopour
€CTECTBEHHBII CBET OT OKHA, OJHAKO IpsMbIE Jy4d COJHIA BpENsAT 3peHHI0. MOXXHO OpaTb CBET OT HACTOJBHOU
JIEKTPOIAMIIBI ¢ MATOBBIM HMJIM MOJIOYHBIM OAJIOHOM. XOPOIIH TAaK)Ke JIAaMITbl THEBHOTO CBeTa. J[i1s1 OoJiee OTBETCTBEHHBIX
paboT yrmoTpeOAIOT crienraIbHble OCBeTUTENbHBIC anmmapaTe(OM-17,01-19).

OcBellieHNEe YCTaHABIMBAIOT CJICAYIONIMM 00pa3oM: MHKPOCKOI CTaBSAT MPOTHUB JIEBOTO IUIEYA; BPAIlas PEBOJIBBEPHYIO
TOJIOBKY, CTaBAT OOBEKTUB §, MPOBEPSAIOT €ro LEHTPHPOBKY M PACCTOSHUE A0 NMpeAMeTHOro croiuka (okomo 0,8—0,9
MM);KOHJCHCOp MOJHMMAIOT [0 YIOpa; pacKphIBAIOT IOJHOCTBIO AamepTypHyI auadparMy I0J KOHIECHCOPOM;
MIOBOPAYMBAIOT 3€PKAJI0 K UCTOUYHHKY CBETA, HAINPABIASA JIyd B OTBEPCTHE Ha NPEAMETHOM CTOJIMKE. 3€PKajo MMEET ABE
CTOPOHBI — IIOCKYIO ¥ BOTHYTY!0. OHH HCIIOJIB3YIOTCS B 3aBUCUMOCTH OT YCJIOBHUII OCBEIIEHHOCTH, IIPU HEAOCTATKE CBETa
MOJIL3YIOTCS. BOTHYTOM CTOpOHOMW. Bparast 3epkanblie, TOOHMBAIOTCS TOTO, YTOOBI TOJE€ MHKPOCKOMA OBLIO SIPKO U
PaBHOMEPHO OCBEIICHO.

[lpn mocTaToyHO SPKOM OCBEIEHHH MOXKHO Ha JepkaTenb MoJ AuadparMold BJIOXKHUTh MaTOBOE CTEKJIO WIH
CBETO(UIIBTP.

YcTaHOBIIEHHOE OCBEIICHNE HE JOJDKHO HAPYIIAThCS O KOHIA 3aHATHA. Ecii oHO ciydaifHO coObeTCs, Bce Onepanuu
TIOBTOPSIIOT B TOM JK€ IOPSIIIKE, TIEPeBe sl MUKPOCKOII IPEIBAPUTEIHHO Ha CIa0bIi OOBEKTHB.

Bo Bpems paboThI CHITy OCBEIICHHUS HaJ0 00513aTEIbHO PETryINpOBaTh, CyXKas U pacKpbIBas 1uadparmy, Mo JHAMAast HITH
ormyckasi KoHAeHCOp. IIpn CIMIIKOM CHIBHOM OCBELICHHM IIPO3PAavyHbIe M HEKHBIC ACTAIM CTAHOBSTCS HEBHIMMBIMHU,
MaJIOKOHTPACTHBIMH; HAIIPOTHB, TIPH U3JIUIITHEM YMEHBIICHUN TUadparMbl HE BCS allepTypa OOBEKTHBA UCTIONB3yETCs, YTO
MIPUBOJNT K YMEHBIICHUIO pa3peIIaroieil ClTOCOOHOCTH.

IIpucomosnenue npenapama.

Yamie Bcero M3y4aroT IpenapaTsl, NMOMELIeHHble B BoAy. M3-3a HcmapeHus BOABI TakWe IpenapaThl HE MOTYT
XPAHUTHCS AJIUTENbHOE BPpeMs U OTOMY HOIYYHIIM Ha3BaHHE BPEMEHHBIX. J{JIs MPUroTOBIIEHHS BpEMEHHOTO TIpernapaTa Ha
YHCTOE MPEAMETHOE CTEKIO HAHOCAT KAIUTI0 BOJBI, TOMEIIAIOT B HEE MCCIEAYeMBIi OOBEKT M 3aKPHIBAIOT ITOKPOBHBIM
ctexsoM. Kamist Bozbl, 3al0dHUB MPOCTPAHCTBO MEX[IY CTEKIAMHU, HE JOIKHA pacTekarbcs. [IOKpOBHOE CTEKIO O4YEeHb
XPYIIKO, TIO3TOMY TI€pes YIIOTPEOICHHEM €0 OUYeHb OCTOPO’KHO IMPOTHPAIOT MATKOH TPSATIOYKOH, CBOOOHO HAKMHYTOH Ha
Tanbllbl MpaBod pyku. OCTOPOXKHO NMPHIEPKUBasi CTEKIIBIIIKO MajblaMH JICBOH PYKH, €r0, COBEPLICHHO HE HaXuMas,
MIPOTUPAIOT CPa3y C IBYX CTOPOH.

HaxanpiBaTh IOKPOBHOE CTEKJIO HAZ0 OCTOPOXKHO, MPHICPKUBAsi 3a YrOJKW IBYMs MajbllaMH U OITycKas CIepBa
OJTHUM KpPaeM JI0 COTPUKOCHOBEHUSI ¢ KaIuIei U1 TOro, YTOObI 110J1 HOKPOBHOE CTEKJIO HE MONal Bo31yX. MHOrIa ObiBaeT
HEoOX0ANMO yOeanThes B NPUTOJHOCTH MaTepuasa, He HakKJazpIBas cTekino. Pabodee paccrosiHue cinaboro oOBEKTHBA
JIOITyCKaeT 3TO, OJIHAKO Iepel EPEX00oM K OoJiee CHIIbHOMY O0BEKTHBY MOKPOBHOE CTEKJIO HA0 HAJIOKHUTh 0043aTEIbHO.

Dokycuposka.
W3ydenue mpenapara_Bcerjia HAYMHAIOT IPU MaJIOM yBeIHYCHUHU. /I TONy4eHUs PE3KOr0 N300paskeHHs BPAIIar0T

PYKOSITKY KpeMasbepbl, TJsiisi cOOKy (4ToOBI HE pa3liaBHTh Ipenapart!), n omyckaroT o0beKTUB mpuMepHo Ha 0,5 cM ot
npenapara. [Totom, risiis B OKyJsip, MOJHAMAIOT OOBEKTHUB JI0 HOSBICHHS pe3koro n3odpakenus. [Ipu cnabom oObexTHBE
MTOJIB3YIOTCS_TOIBKO KPeMaTbepol M COBEPIIEHHO HE paboTal0T MUKPOMETPEHHBIM BHHTOM !

Ilepen nepexomom k 6ojee CHIBHOMY OOBEKTHBY MECTO ITperapara, MoJIeKaliee n3ydeHHI0, CTaBAT TOYHO B IIEHTP
TIOJIS 3PEHUSL.

CMeHy OOBEKTHBOB IPOM3BOIAT ITyTEM OCTOPOXKHOTO BPAIICHUS PEBOJIBBEPHON TojoBKH: J[mMHA OmIpaB Bcex
00OBEKTHBOB PAaCCUNTAHA TAK, YTO IIPH CMEHE OOBEKTHBOB OHU OKAa3BbIBAIOTCS Cpa3y Ha JOJDKHOM PACCTOSHHH OT Iperapara.
OpHAaKo 9acTo pe3koe M300pakeHHe OTCYTCTBYET M3-3a HETOYHOTO BBHHUMBAHHS OOBEKTHBA B THE3/I0 WIH 1O JIPYTOil
npuuanHe. [ToaToMy npu nepeBojie Ha 6ojiee CHIBHBIH 0OBEKTHB HEOOX0IMMO KOHTPOJINPOBATh, YTOOBI 0OBEKTHB HE 3a/1ell
npenapar. MiHorna nepen cMeHoi TpedyeTcs cierka NpUIoAHsITh TyOyc, a 3aTeM IepeBecTH; Hadmoaas cOOKy, OIyCTUTD
MOYTH 10 CONPHUKOCHOBEHUS C MPEnapaToM M TOJIBKO 3aT€M MOJHMMATh, T B OKynsap. Bee aTu onepanuu npous3BogsT
TOJIBKO C TIOMOIIBIO KpeMaibepbl. [locie YCTaHOBKM pE3KOro H300paKEHWsl NPH CHIBHOM YBEIMYEHHH MOXKHO
TI0JIb30BaThCSl MUKPOMETPEHHBIM MeXaHN3MOM. Ero pykosiTKy BpamaioT B 00e cTOpoHbI He 6oliee yeM Ha rosiobopora. Ha
KOpOOKEe MUKPOMETPEHHOT'O MEXaHH3Ma C OJTHOI CTOPOHBI UMEIOTCS B pUCKH. HaHeceHHast MPOTHB HUX TOYKA BCE BPEeMs
JIOJDKHA HaXOAUTHCS MEXIY pUCKaMH. Eciy oHa BBIXOIUT 3a 3TH MPEEIIbl, TO JOJDKHA OBITH HEMEIJICHHO BO3BpAIICHA B
HOPMAaJIbHOE TOJIOXKEHHUE, HHAY€ MEXaHU3M HCIIOPTUTCH.

Bo Bpems HabmoeHN B MUKPOCKON 00a 1J1a3a HaJlo AEP>KaTh OTKPBITBIMH, YTOOBI MEHBIIE YTOMIISTHCS.




Vx00 3a mukpockonom. MHKpPOCKON — O4Y€Hb TOYHBIH M CIOKHBIH 1prOop. TONBKO NMpH TIIATENTLHOM YXOJE OH
HaJIS)KHO CIIY)KUT MHOTHeE rozpl. [IpaBuia yxosa 3a HUIM CBOASTCS K CIICAYIOLIEMY.

Onruyeckye CTeKIa NPOTHPAIOT CIICIMANBHOHN (IaHeneBOi TPSIOYKOM, KOTOPYIO HU JUIS YETro JIPYroro ynoTpeousiTh
Henb3st. CTexiia mpoTHparoT 6e3 Beskoro HaxxuMma. [lepen mpoTupaHueM CMaxuBaroT MbUIb 0CO00H 00e3KUPEHHOH
KHCTOYKOM, IPUIIOKEHHOM K KaKIOMY MUKPOCKOITY.

[epen mpoTupaHueM MOXKHO MOJBINIATH HA JUH3BI. ECIN 3TOr0 HEZOCTATOUHO, HAHOCST KaIlIi0 YHCTON
BoJbl. Pa3BUHUYMBATH OOBEKTHBBI KATETOPUYECKH BOCIPEMIACTCS, TaK KaK 3TO HEMHHYEMO 3aKaHIMBACTCS UX
MOpYEH.

Oco0oit 3a00TeI TPEOYIOT IMMEPCHOHHBIE 00BEKTUBEL. [locite paboThl MUMMEPCHOHHOE MAcllo aKKypaTHO yIAJSIOT
criepBa YHCTOH (PUIBTPOBANBHOM OyMaroi, a 3aTeM MSATKOW YHCTOW TPSIIOYKOH, clierka cMOYeHHOH B 6eH3nHe. Ecim mo
HEPSIIUIMBOCTH Macjo OCTAIOCH Ha 0OBEKTHBE M 3aCOXJI0, YAAIUTH €r0 MOXKET TOJBKO CIIEIMANINCT.

3arps3HEHHOCTD OKYJIsIpa ONPENEISIIOT, IS B MUKPOCKOI NIPH CYXXEHHOH auadparme u Bpamas okyJsip. ['ps3s,
NIPWIINIIIAs K JIMH3aM OKYJIpa, TakxKe BpamaeTcs. HapykHble TOBEpXHOCTH JIMH3 IPOTUPAIOT MATKOH Tpsanouykoi. Eciu
BCE XK€ TPsI3b OCTAETCs, MOKHO OCTOPOXKHO Pa3BUHTUTH OKYJISIP U IPOTEPETh BHYTPEHHHE MOBEPXHOCTH JIMH3.

[Tocyie paboOTHI MPOBEPSIIOT LEJIOCTh BCEX YAcTEH MUKPOCKONA M TIIATENIHLHO MPOTHUPAIOT ero. Bo Bpemst paboTs
MHKPOCKOIT 0COOCHHO 00€peraroT OT AEHCTBUS PEaKTUBOB.

Bce MmexaHWdYecKHe 9acTH MHKPOCKOIA BpEMsS OT BPEMEHM MHPOTHPAIOT TPSMOYKOH, CMa3aHHOW HEOOIBIINM
KOJIMYECTBOM Ba3€JIMHA WIIM Ba3eIHMHOBOTO Maca.

IIpn 3arpynHeHMsIX B paboTe MEXaHMYECKMX YacTed HM B KOEM Clydae Henmb3sl mpuberath k cwie. Cremyer
BHUMATEIbHO BBIICHUTH NMPUYMHBI HEMOIAAO0K M BOCIIOJIB30BATHCS IOMOIIBIO ClieNHaiicTa. MenKue HEeHNOoNaaKu MOTYT
OBITh YCTPAHECHBI C IIOMOIIBIO OTBEPTKH.

MHKpPOCKOIIBI XPaHSIT B 3aKPBITHIX OT MBLIH IKadax, OTACIbHO OT PEaKTUBOB U, 0COOCHHO, JIETYYUX KHCIIOT.

Heo6xoaumo 3alIOMHUTE CJICAYIONTHE IPaBHIIa:
o0ecreunTh XOpolIee OCBENICHHE 00BEKTa.
2. HayMHATH PabOTy BO BCEX CIy4asX C MaIOTO YBEIMYCHHUS.
MHUKPOMETPEHHBIM BUHTOM U BUHTaMH JJMCKa CTOJIMKA TOJIb30BATHCS JIMILB IIPH OOJIBILIOM YBEJIMYEHHUH, KOTAa
OCHOBHAs HaBOJKA CJIeJIaHa C TOMOIIbI0 MAKPOBHHTOB.
OITyCKaTh TyOyC MOKHO TOJIBKO TJIAsI COOKY Ha IPEIMETHBIIN CTONHUK, TOJHUMATh — TIIIIS BOKYJIP.
HEIb3s1 TOTOBUTH IPETapaT Ha IPEAMETHOM CTOJIHKE.
coJiep>kaTh MHUKPOCKOI B YHCTOTE.
ITocne pabotel ¢ mpenaparoM HEOOXOIMMO ITEPEBECTH MUKPOCKON Ha MaJO€ YBEJIWYEHHE, COOTBETCTBEHHO, IPHU
3aBepIIEHHH Bcell pabOThl MUKPOCKOI JOJDKEH OCTaThCA Ha MajoM YBEIMYEHHH WJIM PEBOJIBBEPHOE YCTPOICTBO
JIOJKHO OBITH B IIPOMEIKYTOYHOM TIOJIOKECHUH
rociie paboTh C MUKPOCKOTIOM 3a(HKCHPOBATH TyOy C BHHTOM.
9. TepeHOCHUTb MHKPOCKOI HYKHO, IOJUIEPXKHBasi OJHOW pYyKOHl IOJ OCHOBaHHE INTaTHBAa, BTOPOM — JiepXKach 3a
W30THYTYIO 4acTh TyOycoaepsKaTes.
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3AAAHHUE 2

CocTtaBbTe KOHCHEKT 1o TeMe «/lemenne kieTok. MuTto3». OTBeThTEe Ha KOHTPOJIBHBIE BONPOCH!. [laiiTe onpenencHue
NOHATHIO «TOTHIIOTEHTHOCTBY, TOSICHUTE €TO.

Muto3 — MHUPOKO PaCIpOCTPAHEHHBIH, YHUBEPCANBHBIA CIIOCO0 MENeHUs KIETOK, CYTh KOTOPOTO 3aKI0YacTCs B
nepeaade JOYSPHUM KIeTKaM TaKOTO e YHCIIa M TeX JKE THIIOB XPOMOCOM, 9TO B Y MaTepUHCKON KieTku. Lukn passutus
KJICTKH OT Havaja OJHOTO JEJICHHS JI0 Hadayia CICIyIOIEero AeJICHUS COCTABISICT KICTOYHBIN MM MUTOTHYSCKUH IHKIL.
[Nay3a Mexmy IByMs IeIeHUSAMH HaszbIBaeTcs WHTepQa3ond. OOBIYHO KIETKH B 3TOW (pa3e Ha3BIBAIOTCS MOKOSIIHMUCS.
OnHaKo B MEpUOJI ITOKOS B TAKKX KIJIETKAX MPOUCXOIUT NPOLIECC NOATOTOBKH spa K JIEJICHUIO, CB3aHHBIN CO CJIOXKHBIMH
MeTabOoIHYECKUMHE ITpeoOpa3oBanusmu. B unrepdase pasnuyaror 3nepuoja:

o npecunmemuueckuil (Gl - gap), cuHTE3 OemKa, MoAroToBKa K yasoeHmto JJHK

e cunmeuueckull (S - syntesis), yapoenue JJHK

o nocmcunmemuyecxuti (G2), MOATOTOBKA K MOCTPOCHHUIO BEPETEHA M HAKOIIJICHHE YHEPTHUH.
[TpoIOHKUTENLHOCTh MUTOTHYECKOTO LIUKJIIA JUIUTCSL OT HECKOJIBKUX MUHYT 110 2 — 3 wacoB. MHTepdasa xe amurcs ot 8 —
10 gacoB 10 HECKOIBKUX CYTOK (puc.3).

MHuTO3 YCIOBHO MOIpa3/essieTcs Ha Cleayroue Gpasbl:

1. Tlpodaza — camas mmrenpHass ¢a3za MUTO3a. SAPO Pa3PHIXIAETCS, YBEITUYMBACTCS, IMOCTEIIEHHO CTAHOBSTCS
3aMETHBIMH XPOMOCOMBI, HCUE3AI0T SIPBHIIIKK. B KoHIEe mpodasbl saepHas o00J0YKa PacTBOPSETCS, HAYMHAET
00pa30BBIBATHCSI MUTOTHYECKOE BEPETEHO.

2. B Hauane Metadasbl XpOMOCOMBI JOCTHIAIOT MaKCHMAJIbHON CITUpANIU3AINH, PACIIONATAIOTCS 10 9KBATOPY KJIIETKH,
LEHTpaMepaMUIPUKPEIISICEKHUTAMBepeTeHa. LleHTpaMepbIpacioiaratoTCs BCTpOro3KBaTopualibHOMIIIOCKOCTH. B
9TO#t (haze 3aMeTHO, YTO XPOMOCOMBI COCTOAT M3 2-X Xpomatua. Ha 3Toi (aze MOXKHO MOJICUUTATH YKCIO XPOMOCOM
U OTIPEACTTUTH UX(POPMY.

3. B anadaze neHTpaMepbl pa3aessiFoTcs U XpOMaTHbI C TIOMOIIBIO HUTE BepeTeHa PacXosTcsl K MOJI0CaM KIIETKH.
Yuciio XpoMaTu y KaKA0ro MoJica paBHO HCXOJHOMY YHCITY XPOMOCOM.

4. B tenodaze HabmromaeTcs mporecc MPOTUBOMOJOXKHBIA mpodaze. XpOMOCOMBI TOCTETIEHHO AECIHUPATN3YIOTCS,
fepecTaroT ObITh 3aMETHBIMHU, BOCCTAHABJIMBACTCS siiepHast 000si04Ka. BMECTO MUTOTHYECKOTO BepeTeHa BO3HUKAET
HOBas BOJIOKHHCTAs CTPYKTypa - pparMoIiacT, IpOUCXOANT UTOKIHE3. Ha 3ToM MHTO3 3aBepImaeTcs.




Puc. 3. ®a3pl MUTOTHYECKOTO JIETICHHS B KJIETKaX KOHYMKA KOPHS JIyKa
1 — unrepdasa; 2,3 — npodasa; 4,5 — metadasa; 6,7 — anadasa; 8 — renodasza; 9 — HUTOKUHE3

Bonpocvt ona konmpons:

1. Yro Takoe MUTOTHYSCKUH IHMKJI, KAKMM KIICTKaM OH CBOMCTBCHEH?

2. KaxoBo 3HaueHHE U B 4eM 0COOCHHOCTH HHTep(ha3bI?

3. TlepeuncnuTh MOCIEIOBATEIFHOCTE H3MCHEHUI HA Pa3HBIX (a3ax MHTO3A.
4. KakoB OHOJOrHYECKHIA CMBIC MUTO03a?

3ATAHHUE 3
CamocTOoATeNBHO cAeTaiTe monepedHslil cpe3 cTed1d pacTeHus (10 BBIOOPY NpeToaaBaTelis), OKpachTe ero,
3apucyiite, crenaiTe He0OX0AUMBIC 0003HAYCHUS.

3AAAHHUE 4

HpI/IBeZ[I/ITC MIPUMEPLI BJIMAHUA SKOJIOTHYCCKUX q)aKTOpOB Ha aHATOMHUYECKHE 0COOCHHOCTH paCTeHHﬁ. OTBeT IOSCHUTE.

3AAAHHUE 5

HpI/IBeZ[I/ITC KJ'IaCCI/I(I)I/IKaI_[I/IIO IIOKOs CEMSH. I[af[TC KPATKYIO XapaKTECPUCTUKY BbIJACICHHBIM TUIIAM.

3AAAHHUE 6

HpOpaCTI/ITC CEMCHa ropoxa, (bacom/l, IIOJACOJTHCYHHKA. Or[pez(eJmTe HX THUIIBI IPOpACTAaHUA.

3AJJAHUE 7
Hcnonp3ys Marepualbl laboparopHoit padotel Ne 10 onpeaenure 20 nepeBbeB ¥ KYCTAPHUKOB 10 MX OC3THUCTHBIM
rooeram.

3AAHHUE 8

Hcnonb3yst marepuaibl 1abopartopHoii padotel Ne 12 cienaiite nosiHoe 5K0J0r0-MophoI0THUECcKOe ONMCaHUE
HPEUIOAKEHHOTO MPEIo1aBaTeIeM PacTEeHHUS.

3AIAHHUE 9

CamocTtosaTenbHO uzyunte Temy «ConpeTus». OTBEThTE Ha KOHTPOJIBHBIE BOIIPOCHI.
Konmponvnvie sonpocol:

Yt0 Ha3BIBAETCS COLIBETHEM?

Kaxue npenmyiectBa couBeTuil nepesi OIMHOYHBIMU LIBETKAMU?

HazoBuTe 0CHOBHBIC TPUHIIMITBI KITACCU(DUKAIINH COTIBETHIA?

UeM NpUHIMITAAIEHO OTIHYAIOTCS OOTPUYECKHE M IMMO3HEIC COLBETHS?
Ha3zoBuTe KOHKpETHBIC IPUMEPHI MPOCTHIX U CIOKHBIX OOTPUIECKHUX COIIBETHI?
Uto 00IIero U B 4eM OTIUYUE MEKAY KHUCTHIO U KOJIOCOM, IMUTKOM U 30HTHKOM?
Kaxoe conpeTue Ha3bIBaeTCsi THPCOM?

[Mo mpemtoskeHHOMY 00pa3iy HA30BUTE THIT COLBETHIA?
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3. MeTroauueckue MaTepHaJIbI VI MOATOTOBKH K IK3aMEeHaAM

IIpu moAroTOBKE K MIIH 9K3aMEHY CTYIEHTY HEeOOX0IUMO BHUMATEIFHO O3HAKOMHUTECS CO CITCKOM BOIPOCOB U M3YYHTh
BECh HEOOXOIMMBIN TEOPETIIECKUI MaTepHal FCTIONB3Ys KOHCTICKTHI JICKIIHH, YIeOHNKN M y4eOHbIe TOCOOMS U3 CIIMCKOB OCHOBHOM
U JOTIOJHUTEIILHON JIUTEpPaTyphl U JIATEPATYPhI Ul CaMOCTOSATENIBHOrO M3ydeHus: TeM. OOs3aTeNbHO ClieyeT POCMOTPETh BCe
PHCYHKH, BBITIOJHEHHBIE B aTH00ME, PICYHKU B yIeOHHKAX U YIeOHBIX TIOCOOMSIX.

K naTte Ha3HAYE€HHOI KOHCYJIBTAIIMU CTYACHTHI JOJDKHBI ITOJrOTOBUTH BOIIPOCHI IO TEMAaM, BBI3BIBABIINM
3aTpyJHEHUS.

4. TpeOoBaHuS K PEHTHUHI-KOHTPOJIIO (/151 IK3aMeHa)

[IpoBeneHne TEKyYIIETro U MPOMEKYTOYHOTO KOHTPOJIS Ka4ecTBa y4eOHOM paOOThI CTYACHTa OCYIIECTBIIETCS Ha
ocHoBaHHU «IlooXeHUsI O pEHTUHIOBOW cucTeMe 00y4YeHUs U OLICHKE KayecTBa yueOHOH paboThl cTyaeHToB TBI'Y»

Ne mogyns Tembl Buasl padort Baasl
| PacrurensHas knerka. Otyer 1o BBINOIHEHUIO JA00PATOPHBIX 10
Txanu pacTeHHH. pabot
OTueT 1o BBINOJIHEHUIO 5
CaMOCTOSITENbHBIX paboT
KoHTposbHbIe pabOThI 15
Hroro 3a I MmoayJib: 30
II Anaromuyeckue Otyer 1o BBINOJIHEHUIO JJA00OPATOPHBIX 8
OCOOEHHOCTH OPraHOB pabot
pacTeHuii. AHaTOMUYECKHE OTYET MO BBIMOJIHEHUIO 8
0COOEHHOCTH pAaCTCHHIA CaMOCTOSITEIBHBIX
PAa3HBIX 3KOJIOTUYECKUX pa6ot
IpyHIL KoHTposbHbIe pabOThI 14
Hroro 3a Il mogyns: 30
JK3aMeH: 40
HUTOI'O: 100
Ne mogyns Tembl Buasl paéot Bamisl
| Cemsl. OTuer 1o BHINOJIHEHUIO 1a00PaTOPHBIX 8
Kopens 1 kopHEBBIE CUCTEMBL. | paboT
IToGer u cucrema noGeros. OTueT 1o BBINOJIHEHUIO 8
Jlucr. CaMOCTOSITEIBbHBIX paboT
KoHTponpHbIE paboTHI 14
HTtoro 3a I moayJib: 30
1T JKuznennas Gopma. OTYeT MO BBIMOJIHEHHUIO JTA00PATOPHBIX 10
T'enepatuBHbIe OpraHbl pabot
LIBETKOBBIX PaCTCHH OT4er 1o BBHINOJIHEHHUIO 10
CaMOCTOSATCIIbHBIX
pabor
KoHTponpHbIE paboTHI 10
HTtoro 3a Il moayas: 30
JK3aMeH: 40
HUTOIO: 100




MPUJIOXKEHHUE 3

9. CpegeHust 00 00HOBJICHHH padoyeii MPOrpPaMMBbI JHCIHMIIIMHBI (MIA MOXYJIS)

Ne OO0HoBJIEHHBIH pa3aen padoyeii Onncanue BHECEHHBIX PexBU3UTHI JOKYMEHTA,

IL.I1. nmporpammbl JIMCHUIIIMHBI H3MEeHEeHH YrBepaAuMBIIECIr0 U3SMEHECHU S

L. [TepedeHs IPOrpaMMHOTO 00ECITCUCHUS B nepeyeHb IIpoTokon 3acemanus kademps
MPOrPaMMHOI0 Boosoruu u puzunonoruu Ne 6 ot
oOecnieueHus gobasnen  [26.04.2024 r
MuOTO(QYHKINOHATEHBIN
penaktop ONLYOFFICE
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