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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. BeisicHeHHe 0COOCHHOCTEH PaCTUTEILHON KIICTKH,

2. V3yueHue HUTONOTHMYSCKUX OCOOSHHOCTEH TKaHeH PacTUTEIPHOTO OPTaHN3Ma B CBS3H C BBITOIHICMBIMU (YHKIIMSIMH;

3. BbIsICHEHHE 3aKOHOMEPHOCTEH pa3MeIlieHUs] TKaHEeH B pa3IMYHbIX OpraHax pacTeHHil, pa3HooOpa3ue BAKHEUIINX CTPYKTYP;

4. W3yveHre aHATOMHH U MOP(OJOTUH BETETATHBHBIX OPIraHOB PACTEHUS B CBS3H C BBIMOJHACMBIMU (DYHKIUSAMU, BOSHUKHOBEHUE HX
B IPOLIECCE IBOJIOIMH U IBOJIIOLHOHHBIC IPeOOpa3oBaHus;

5. M3yueHue aHaToOMUU U MOP(OJIOTHH IeHEPATUBHBIX OPraHOB PACTEHUSI B CBSI3H C BBIIOIHIEMBIMUA (DYHKIIHSIMHU, BOSHUKHOBCHHE
UX B IIPOLIECCE IBOJIOLMHU U IBOJIIOIHOHHBIC IPEOOPa30BAHNS;

6. BbIsICHEHUE BIHMSHUS SKOJIOTHYSCKUX YCIOBUH Ha HOPMHUPOBAHHE OTIICIBHBIX OPraHOB U CHCTEM.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pasnen) OIT: B1.0

2.1| TpeboBaHus K NpeaBaApUTEIbHON MOATOTOBKE 00y4aIOUIETOCSH:

2.1.1 | Jucuunnuua npoBoautcs Ha | kypce oOyuenms (1 - 2 cemectpsi). [lpeaBapuTenbHas MOATOTOBKA JOJDKHA
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 | AucuuniauHbl (MOAYJIM) U MPAKTUKH, JJIsI KOTOPBHIX OCBOEHHE TAHHOI JUCUUNIMHBI (MOAYJIs1) HEOOX0AUMO
KaK npeaiecTByIlee:

2.2.1 | HayuHno-uccienosarenbckas padora (IoIydeHHe NEPBUUHBIX HABBIKOB HAyYHO-UCCIIEJ0BATEILCKOM paboThl)

2.2.2 | IIpakTuka no 60TaHUKE

2.2.3 | DHTOMOJIOTHS | 3alIUTa PACTSHUI

2.2.4 | IomynaunoHHas GUOJIOTUS PaCTCHUM

2.2.5 [ TlommynsiimonHast OMOJIOTHS pacTEHUI

2.2.6 | CucreMaTrka pacTCHUN

2.2.7 | ®usnonorus pacTeHUH

2.2.8 | TIpakTuka mo npoduito npodeccuoHanbHOU qeATeTbHOCTH

2.2.9 [ TIpakTHuka 1Mo 3K0JIOTHU

2.2.10| O6as 6uosorus

3 JIJTAHUPYEMBIE PE3YJIbTATBI ObYYEHUA 11O JUCIHHUIIJTIMHE, COOTHECEHHBIE C
TIJIAHUPYEMBIMH PE3YJIbTATAMU OCBOEHMS OBPA30OBATEJIBHOMITPOTPAMMBI

OIIK-1.1:ITpumeHsieT 3HAHHE TeOPEeTUYECKHUX OCHOB MUKPOOUOI0I U, BUPYCOJIOTHH, 0OTAHUKHU U 300J10T MU IS
HM3yYeHUs] 5KH3HHU U CBONCTB KHBBIX 00bEKTOB, UX HICHTU(UKALNHU U KYJIbLTHBUPOBAHUSA

OIIK-1.3:Ilpumensier MeTOABI Ha0JII0AeHNA, HAeHTUPHUKANNH, KIacCHPUKAIMH, BOCIIPOU3BOACTBA U KYJIbTHBHPOBAHUS
JKMBBIX 00bEKTOB B IPHPOJAHBIX H JIA00PATOPHBIX YCJI0BHAX

OIIK-8.1:Bpimosinsier c60p, 00padoTKy H CHCTEMATH3AIUIO MOJEeBOI U 1a0opaTOpHO HHpoOpMALMH IS
ocyliecTBIeHUs NPodecCHOHAIBLHOM JeTeJbHOCTH, AHATU3UPYET NOJyYeHHbIE Pe3yIbTAThI

OIIK-8.2:Pa6oTaeT ¢ 0CHOBHBIMH THIIAMH COBPEMEHHOI0 IKCNEeIMIMOHHOIO0 1 JIAa00paTOPHOro 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. Oouue
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
21 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.
2.3 TKAHU PACTEHUM. Cp 8 D124 36

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

3.2

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

3.3

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

41

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

4.3

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

51

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

AHATOMUMS PACTEHHUUA

DK3aMeH

27

012354 95
26

Paszgesn 7. Beenenne B MOpQ0J10ruI0 pacTeHuit

7.1

BBEJEHUE B MOP®OJIOI' IO PACTEHUN.
IIpenmer, 3amaun W MeToAbl  Mopdosoruu
pactenuii.  3HayeHHWE  HAyKH, BO3MOXXHOCTH
yIIpaBJICHUS dhopmoobpazoBaHUEM.
BosHukHOBeHME (HOPMBI TeIa pacTeHUs B IIpolecce
SBOJIIOLIUN

Jlex

7.2

BBEJEHUE B MOP®OJIOI' IO PACTEHUN.
IIpenmer, 3amaun u  MetoAsl MoOp(OIOruu
pacreHuil.  3HayeHHME  HAyKH,  BO3MOXKHOCTH
yIIpaBJICHUS dhopmooOpazoBaHUEM.
Bo3sHukHOBeHME (POPMBI Tella pacTEHUS B IIpOIecce
9BOJIIOINH

Cp

94 56

Paznen 8. Cemsn

8.1

CEMZI.

Cems. dopMupoBaHue U CTPOCHUE CEMEHU, YaCTH
CeMSsIH, THUIIBI CEMSH OJHOIOJBHBIX U BYIOJIbHBIX.
IIpopacranue cemsiH. Kiaccudukanus moKos.
Tune! npopacTaHusi, CTPOSHHE MTPOPOCTKOB.

Jlex

012293

8.2

CEML.

Cems. dopMupoBaHue U CTPOCHUE CEMEHU, YacTH
CeMsH, THUIIBI CEMSH OTHOAOIBHBIX U IBYAOIbHBIX.
IIpopacranue cemsH. Krnaccuduranus MOKOs.
Turmel npopacTaHusi, CTpOSHHUE TPOPOCTKOB

JIa6

01 9293

8.3

CEML.

Cems. @opmupoBaHHE U CTPOSHUE CEMEHH, YacTH
CEMSsIH, TUIIbI CEMSIH OJTHOJIOJBHBIX U JABYAOJIbHBIX.
IIpopacranue cemsH. Kiaccuduxanus MoKos.
Tune! mpopacTaHusi, CTPOCHHE IPOPOCTKOB

Cp

019293

Pa3nes 9. KopeHb U KOpHEBbIe CHCTEMBI

9.1

KOPEHb 11 KOPHEBGBIE CUCTEMBI.
Kopens. KopHeBbie cuctembl, MeTaMop¢ 0361 KOPHSI.

JIab

9.2

KOPEHb 11 KOPHEBBIE CUCTEMBI.
Kopens. KopHeBEIe crcTeMbl, MeTaMOP( O3Bl KOPHSL.

Jlex

92 293 56

9.3

KOPEHb 11 KOPHEBGBIE CUCTEMBI.
Kopens. KopHeBbie cuctembl, MeTaMop 036l KOPHSI.

Cp

02 323 06

Paznen 10. [ToGer. Cucrema nmodoeron

10.1

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

Jlex

10.2

ITOBEI'. CUCTEMA IIOBEI'OB.

ITonsitue o nobere. Knaccugukanus noderos. Tunst
HapacTaHUs U BETBJICHUs, MeTaMop(}O3bl TOOETOB.
OmnpenesneHre 1epPEeBbEB U KYCTAPHUKOB B
6E3IIMCTHOM COCTOSIHUH.

JIa6

213354 35
26

10.3

ITOBET". CUCTEMA I1IOBEI'OB.

IToustre o modere. Kiaccudukanus noderos. Turb
HApacTaHWs W BETBJICHHS, MeTaMOp(O3bl MOOEros.
OrmpenesneHne  JIepeBbeB H  KYCTApHUKOB B
0E3JIMCTHOM COCTOSTHUH.

Cp

013354935
96

Paznen 11. JIuct

111

JINCT.
JIuct. Mopdonornueckoe pasHoOOpasue.
JIucropacnomnoxenue.

Jlex

11.2

JIuct. Mopdonornueckoe pasHOOOpasue.
JIucropacnomnoxenue.

JIa6

012235354
05036

11.3

JIuct. Mopdonormueckoe pazHooOpasme.
JIucropacnomnoxenue.

Cp

01225354
D536

Pa3nen 12. )Kusnennsie (opMBbI pacTeHH

121

KM3HEHHBIE ®OPMbI PACTEHUU.
IonsiTe o >xu3HeHHOW (popme. Knaccudukarus
o PayHkuepy U 3K0JI0ro-MopQoIorniecKas.

Jlex

12.2

XN3HEHHBIE ®OPMbI PACTEHHU.
ITonsitue o xusHeHHOH (opme. Knaccuduxanus
1o Paynkuepy u 3x010ro-MopQoaorudeckas

JIa6

012233095
26




12.3

XN3HEHHBIE ®OPMbI PACTEHHM.
ITonsitue o xusHeHHOH (opme. Knaccuduxanus
o Paynkuepy u 3k010ro-MopQoaorudeckas

Cp 2 6 | 21222305

26

Pa3gen 13. I'eHepaTHBHBIE OPTraHbI
LBETKOBBIX PACTeHUH

131

PACTEHUIA.
I'enepaTtuBHbIE

Oprassl
LIBETOK, 11oj. Mx pazHooOpasue.

I'EHEPATUBHBIE OPI"’AHBI IBETKOBBIX

IBCTKOBOT'O

pacTeHwus:

Jlex 2 3 019233 06

13.2

PACTEHU.

I'EHEPATUBHBIE OPI"’AHBI IBETKOBBIX

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

J1ab 2 6 019233 26

13.3

PACTEHU.

I'EHEPATUBHBIE OPI"’AHBI IBETKOBBIX

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

Cp 2 6 |D1D2D306

Pa3nen 14. IloaroToBKa K 3K3aMeHY

141

MOP®OJIOI'S PACTEHUU

DK3aMeH 2 27 D1 0233 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 1 TH®POPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJIMNHBI (MO Y JIS)

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 ocobue 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
Tomuun B.H., BereratuBHBIE OpraHsbIL: nocryma: 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
Buxkropos B.IL Krnerka. Tkanu: YueOHoe 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.T'. 11a60paTOPHBIX PaboT 110 nocryna: 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]
MepucTeMsl, KIETKH W TKaHu | Pexum mocryma: 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]
Oununmosa W.IT. pactenuii: JlJabopaTopHsbIit Pexxum nocryma: https://znanium.com/catalog/product/967114
ITPAKTHKYM
6.2. Ilepeuenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"
O1  |Teoperudyeckuii 1 HAYYHO-MIPAKTHIECKHUI AIMEKTPOHHBIHN XypHaT « COBpEMEHHOE CaJI0OBOJICTBO»:

http://journal- vniispk.ru/#

32  |Hayuno-npaktuueckuii xxypaan «Osoum Poccumy : https://www.vegetables.su/jour/about

O3  |TemaTudeckuil ceTeBOW HIeKTpOHHBIA Hay4Hblid >xypHan OI'BHY«Cesepo-KaBkasckuil (denepaibHBIA Hay4dHBINH
LEHTP CaJO0BOJCTBA, BHHOTpazapcTsa, BUHoAenus» «llmogoBonctBo wu  BuHOrpamapctBo FOra Poccum»:
http://journalkubansad.ru/archive/59/

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

35 | Tpyas! uHcTuTyTa GHONOrMK BHYTpeHHUX Box M. M.J]. [lamanuna Poccuiickoii akagemun Hayk: https://www.ibiw.ru/



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

D6 |boranmyeckuii sxypHai: 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 npodeccuonanpusrii miroc 2013

6.3.1.3| Kaspersky Endpoint Security 10 mas Windows

6.3.1.4| Adobe Reader X1 (11.0.13) - Russian

6.3.1.5| Google Chrome

6.3.1.6| WinDjView

6.3.1.7| Foxit Reader

6.3.1.8| MuorodyukimonansHsIH penakrop ONLYOFFICE

6.3.2 CoBpeMeHHbIe NpoeccoHa/IbHBIE 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1| OBC «ZNANIUM.COM»

6.3.2.2| OBC «IOPAUT»

6.3.2.3| OBC «YHHBepcuTeTCKask OMOINOTeKA OHIIATH»

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «Jlaap»

6.3.2.6| 9bC BOOK.ru

6.3.2.7| OBC TeI'Y

6.3.2.8| Hayunas snekrponnas 6uonuoreka eLIBRARY.RU (moamucka Ha xKypHaJIbI)

6.4 O0pa3zoBaTebHbIe TEXHOJOTUH

6.4.1 | TexHOJIOTMH pa3BUTHS KPUTHUUECKOTO MBIIIUICHHS

6.4.2 | AKTUBHOE CIIyIIaHUE

6.4.3 | UadopManimiOHHO — KOMMYHHKAIIMOHHAST TEXHOJIOTHSI

6.4.4 | TpynmnoBbie TEXHOJIOTUA

6.4.5 [ TIpoGiiemHoe 00yueHUE

6.4.6 | ccnenoBaTenbCKHE METOBI B O0yUCHUN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIST)

Aynuropusi Odopynosanne
5-316 MYJIbTUMEIUHHBIN KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHas Mebelnb
5-320 MHKPOCKOIIBI, CBETHIIBHUKH HACTOJIbHBIC, CTALMOHAPHBIA MYJIbTUMEINIHBIN KOMILIEKC, IIEPEHOCHOIT 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
CaMOCTOSITENIbHOW PaboTHI, IJIs1 MOATOTOBKH K 9K3aMeHY U TPpeOOBaHHUS K PEHTHHT -KOHTPOJIIO IPEACTABIECHBI B TPHIIOKEHUH 2.



http://arch.botjournal.ru/?t=issues

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:

PacrurenbHas KieTka

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

2. MeMOpaHBI IIUTOIUIA3MBI: HX CTPOECHHE U CBOMCTBA.

3. DHpomiazMaTH4ecKas CeTb: CTPOCHHUE, IPOUCXOXKICHHE, 3HaueHne. CTpoeHUE, IPOUCXOXKICHNE, 3HAUCHUE MUTOXOHAPHH,
anmapara [ ob/pKu, TM30C0M, pUOOCOM.

4. TlnacTuapl, THIBI IUIACTH]I: CTPOCHUE, IPOUCXOXKIICHUE, B3auMonpeBpaiienue. Jleiikommactel. XpomoruiacTsl. XI0pOIIIacThl.

5. Bakyounu: IpoNCX0XKIeHUE, 3HaUCHNE, I3MCHEHHE B OHTOTeHe3e KIIeTKH. KIIeTOYHEIi COK, ero cocTaB, 3HaYCHHE
OTZAEJIBHBIX KOMIIOHEHTOB.

6. Xummuueckuii cocTaB KJICTOUHOW 000JIOUKH. 3HAUCHHE KIETOYHOH 000moukn. DopMupoBaHue KIETOYHOH 000II09KH, ee
cTpykTypa. [lopsl n npedopanuy, UX TUIIEL, 3HAYCHHE.

7. OHroreHes KJIeTKH. TOTHIIOTEHTHOCTH KJIETOK. THITBI pocTa KieTok. [nasmMonecMbpl. MEXKIETHUKH B X THIBL. CHMIUIACT,
aroIuIacT.

8. Taepable BKIIOYEHHS MUHEPAIBHBIX BEIECTB, GOPMBI UX OTIOKEHHS B KJIeTKe. BemecTsa 3anmaca, MeCTo UX JOKaIH3AUH
B KJIeTKe. AJICHipOHOBBIE U KpaxMalbHbIC 3€pHA, UX TUIIBL.

PacrurenbHble TKAHH
1. Bo3HUKHOBEHHE TKaHEH B SBOMONMH pacTeHuil. OOpa3oBaTenbHBIC TKaHW, WX Kiaccupukanusa. L{uTomormyeckue
ocoberHocTH. CTpoeHHE BEpXYIICYHBIX MepHcTeM mobera u KopHs. [loHatue o rucroreHax. PazHooOpasme cTpoeHUs
areKcoB
2. Duwmaepma: MPOUCXOXKACHUE, 3HaUeHue. [luTomorndeckne 0COOCHHOCTH OCHOBHBIX KIIETOK SMUACPMBL. JMUACPMAaIbHEIC
obpaszoBanusi. CtpoeHue u paboTa ycThuil. PazHOo0Opa3ne yCTBUIHOTO ammapaTa.
3. Tlepunepma, ocoOeHHOCTH ee coeB. 3ajoxeHne (euiorena u ero nesTenbHocTh. YeueBnukn. [lomunepma, demmonanas
TKaHb, SIPyCHas MPoOKa.
Kopxka (putrmom). O6pazoBaHue, TUIIBI KOPKH, COCTaB, CTPYKTypa MPOBETPUBAHU, 3HAUCHNE. BUIBI KOPKH.
KosuteHxuMa: uTonoruueckue 0CoOEHHOCTH, MPOUCXOKACHUE, CBOICTBA, TONOTpaduuecKoe MojoKeHHe, 3HaYCHHUE.
CkiepeHXHMa: IHUTOJOTHYECKHE OCOOCHHOCTH, KJIaCCH(UKAIWs, CBOWUCTBA, 3HadeHHE. CKICPEHIBI: IUTONOTHICCKHE
0COOCHHOCTH, TIPOMCXOKACHNUE, TOMOrpadhuIecKoe MOJOKCHHE, 3HAUCHHE.
7. Hcnonp3oBaHME MEXaHWYECKHUX BOJIOKOH YelOBEKOM. [IpsaniIbHBIC pacTeHHS.
8. Kcuiema: aeMeHTBI, €¢ COCTaBISONINE; UX IUTOIOTHIECKHE 0COOCHHOCTH, TIPOUCXOKACHUE, 3HaUeHIE, (DOpMUpPOBaHHE
B OHTOI'€HE3E.
9. dnosma: 3JIEMEHTBI, €€ COCTABIISIOIINE; UX IIUTOJIOTHUECKHE OCOOCHHOCTH, ITPOUCXO0XKICHNE, 3HaUeHNe, (POPMHUPOBAHUE
B OHTOI'€HE3E.
10. DBourous MPOBOASIINX TKAHEH.
11. CpaBHHTENBHAS XapaKTEPUCTHKA MPOBOAAIINX TKaHEH. 3HaUCHME.
12. BeigenurenbHble TKAHU, UX XapaKTePHCTHKA.
13. CpaBHHTENIbHAS XapAKTEPUCTHKA MEXaHUUECKUX TKaHEH.
14. Vicnonb3oBaHre MEXaHMUECKUX TKaHel uenoBekoM. [IpsaannbpHbie pacTeHusl.

o ks

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.

©CoOoNoGA~LNE

AHaTOMHYecKHe 0COOEHHOCTH PACTeHUIl Pa3HbIX IKOJOTHYECKUX IPynn

1. BrawmsgHue cpensl Ha aHATOMHUYECKOE CTPOCHHE JTUCTHEB. JINCT XBOMHBIX. 3aK0H 3aJICHCKOTO.
2.  AHaroMHYEeCKHE OCOOCHHOCTH PACTECHHI CyXHX MECT 00MTaHUs(KCepo(dhUTOB).

3.  AHaroMHYeCKHE 0COOCHHOCTH PaCTCHUI-THIPOGHUTOB.

Cemsn

Cems. CTpoeHHE CeMEHHU ABYAONBHBIX M OJHOJOIBHBIX pacTeHUH. YacTH ceMeHH, UX CTPOEHUE U (PYHKIUH.
Mopdonorudeckue sl ceMsiH. [Ipumepsl. JBoIONNS CEMEHU.

[Ipopacranne cemMeHH. Y CIOBHS, HEOOXOIUMEBIE IS IPOPACTAHUS.

Tunsl ceMsiH 10 CKOPOCTH MPOPACTAHUS U COXPAaHEHHs BCX0xkecTH. Ilocne oBaTeIbHOCTh IPOpacTaHus CEMEHU.
Tuns! npopactanus. IIpumepsl. CTpoeHHe TPOPOCTKOB.

agrowppE



KOpeHb U KOPHEBBIC CUCTEMbBI

1.

Nogkhw

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.

o

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-Mopdosorunyeckas Kiaccupukaiys Ku3HeHHbIX Gopm. [IpeBecHble 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

BoOoo~NoGO~LNE

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

0.

[[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

HOUTOITIASMBI

Llenv pabomei: BesICHUTH 0011€e CTPOEHUE PACTUTENBHOM KieTKH. Jlokazarh
U30MPATENBHYIO IPOHHUIIAEMOCTh IOTPAHUYHBIX MEMOPAH.

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

Xoo pabomt:

1.
2.
3.

MIPUTOTOBUTH MPEIMETHBIE ¥ TOKPOBHBIE CTEKIIA.

HAHECTU Ha MPEIMETHOE CTEKJIO KPYITHYIO KaIUTIO BOJBL.

U3 MACHMCTOW dellyu Jyka BbIpe3aTh Hebosbmioil 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-TIOJ CTEKIa — MOJOCKa OymMaru 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 KJICTKHU B COCTOAHUU ILUIa3MOJIN3a.

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: HayuuTtbcs caMOCTOSTENBHO ONPEACIIATH THII HAPACTAHUS U 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 JPEBECHO-KYCTAPHUKOBOM (hIIOpBI HaIIeH IOJIOCH B OE3JIMCTHOM COCTOSIHHH.
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

3aoanue 1.1lpoaHanm3upyiiTe IpeacTaBICHHBIC H300paKeHUS U OTBETHTE Ha
BOIPOCHI:

1.

u 1b.

pacTeHuil.

Hanwmmre o0muit THIT MeXaHMYECKON TKaHH, PEICTABICHHON Ha pUCYHKax | A

VYxaxure QyHKIUN JAHHOTO THIIAa MEXaHUIEeCKON TKaHU pPaCTCHUH.
VYKakuTe OpraHsl, B KOTOPHIX BCTPEYAETCS JAHHBIA THIT MEXaHUYECKOI TKaHH Y

IMoanumuTe BUABI JAHHOTO THIIA MEXaHMYECKOH TKaHU, 0003HAUCHHBIC Ha PHC.
1A mog HOMepom 1. OTBeT oOoCHYiTE.

Ouenueaemcs: CIIOCOOHOCTH
pacrno3HaBaTh 00BEKTHI Ha
npenaparax H N300paKCHUSX,
BBISBIISATh ux OTJIMYUTEIIHHBIC
MIPHU3HAKH, YCTaHABIIUBATh

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 — naHel OTBETHI TOJBKO HAa
4acTb BOIPOCOB(HIH JIaHBI
(parMeHTapHBIE OTBETHI), IOIYIICHEI
CephE3HBIC OLITHOKH.

0 6annoé — nanpl (QparmeHTapHBIC

OTBETHl M JOMYIIEHBl CEpPHhE3HBIC
OLIHOKH.
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
pacro3HaBaTh 00BEKTHI Ha
3aodanue 1. PaccMoTpuTe NpeyIoKEHHBIN PUCYHOK U OTBETHTE Ha BOIIPOCHI: M300pKEHUAX MO OCOOCHHOCTAM HX
CTPOCHUS, BBISBIIATh ux
1. Kakoii o n300pakeH Ha PUCYHKeE? OTJINYUTEIIbHbIE MIPU3HAKH,
2. K xaxomy THITY IJIOJIOB I10 THITY OKOJIOIIOJAHUKA, KOJMYECTBY CEMSH U aHANM3UpOBaTh U  YCTaHABIMBATh
BCKPBIBAEMOCTH €TI0 MOXXHO OTHECTH? B3aMMOCBS3M Ha OCHOBE HMEIOIINXCS
3. K kakomy THITy IJIOJIOB 110 IPOUCXOKACHHUIO €ro MOXHO oTHecTU? OTBET 3HaHUil.
obocHyiiTe.
4. Kak Ha3bIBaeTcs CTPYKTypa, 0003HaueHHast Ha pucyHke 1b uudpoii 1? 3 fbanna —  JaHBl  TIOJIHBIE
WCUEpIBIBAIONINE OTBETHI HA BCE
BOIIPOCHI.
2 o60anna — [aHBl HEIOCTAaTOYHO

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

1 6ann — naHBl OTBETHI TOJIBKO Ha
4acTh BOTIPOCOB (wm JIAHBI
(parMeHTapHBIC OTBETHI), TOIMYIICHEI
CEPbE3HBICOITNOKH.

0 o6annoeé — naHbl (PparMeHTapHEIC

B OTBEThl M JIOMYIIEHbl CEPhE3HbIE
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 Ouenusaemcs. CITOCOOHOCTH
aHaJU3UpPOBATh CUTYAIIUIO,
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

CTCHKa OKpalInuBacTCA B KpaCHBIﬁ OBCT.

1. Ha3oBuTe ONMUCAHHYIO B TEKCTE TKAHb.
2. llpuBenute NpU3HAKU U3 TEKCTA, MOATBEPKIAIOIIHME BAIy TOUKY 3pEHUSI.
3. Vkaxure QyHKIMH, BBINOIHIEMbIE B PACTEHUSIX JaHHOH 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 éann — naHBl OTBETHl HE HA BCE
BOTIPOCHI HJIH JOIYIICHEI OIIHOKH.
0 6annoeé — IOMYIICHBI CEpbE3HbBIE
omMOKK,  JaHbl  (parMeHTapHbIC
OTBETHI.
3aoanus na coomeemcmeusn Ouenusaemcs: YMEHHUE
AHANTM3UPOBATh,  COIMOCTABIATH W
YcTaHOBHTE COOTBETCTBHE MEXIY THIIAMH IUIOAO0B M POJAMH PACTCHHUIA. yCTaHaBIMBaTh  B3aWMOCBS3M  Ha
Inon IIpeacTaBuTEND OCHOBE MMEIOIIUXCS 3HAHUI.
1) koctsHKa A) rpyma
2 panna
2) s16710K0 B) BumHs
3) recimpunuii B) mumon CooTtBercTBHE OAIIIOB U NIPABIIIBHO
4) srona I') KPBIKOBHUK paccTaBIeHHBIX COOTBETCTBHIH:
5) xopobouka ) rBo3uKa
6) 606 E) Tronbman KomnuectBo OamoB 3a 3amgaHue =
7) cTpytox K) cvopoaHa ((kom-BO  TPAaBUIBHBIX —  KOII-BO
Py Poa OmMO0YHBIX) * 2) / 12
3) keBep
W) BuHOTpazg
K) penpka
JI) xapTodenn
M) kamycra
Tecmoegvie 3a0anusn Ouenusaemcn: ypoBeHb 0a30BBIX
3HAHUI 10 aHATOMHH U MOP(HOIIOTHH
1. K mpoBoAsAIIAM TKaHSIM PacTEHUH OTHOCSTCS: pacrteHuii, yMEHUE BBIBIIATH
A)CxnepeHxuma OTIIMYUTEIIHHEI IPHU3HAKN OOBEKTOB.
B) ITapenxuma
B) ®nosma 1 6ann — npaBUIILHO BHIOPAHBI BCE
I') Kcuema BapHAHTHI OTBETOB B TECTE.
2.0papeBecHeHHE 000JI0UEK CBOMCTBEHHO KIIETKAM: 0 6annoeé — onuH u Ooliee BapHAHTOB
A)CxnepeHxuma OTBETa B TECTE HECBEPHBI.
B) IMapenxuma
B) ®nosma
I') Konmenxuma
3.TomuuHbIe KOMBIIA B APEBECHHE 00Pa3YIOTCA V:
A)unsl
b) manbpmbl
B) ny6a
I') cocHbl
4.B )XHBOM COCTOSIHUU (DYHKIIHOHUPYIOT KIICTKU
TKaHei: A)CKICpEHXUMBI
b) ®ennemsr
B) Dmmunepmet
I') KomreHXuMBbI
5. BomomnpoBosmiye GyHKINH B TEJIe pACTCHUH BBHITIOTHACT TKaHb:
A)Cxnepenxuma
B) ITapenxuma
B) ®nosma
I') Kennema
Bonpocui ¢ pazeeprnymuim éapuanmom omeema Ouenusaemcn: ymeHue OOBSICHITDH
CMBICJI, IPUYUHBI M 3aKOHOMEPHOCTH
1. JlaiiTe CpaBHUTEIHHYIO XapaKTEPUCTUKY (IIOOIME U KCHIIEME. SIBJICHU.
2. JlaiiTe cCpaBHUTEIBbHYIO XapaKTEPUCTUKY aHATOMHUYECKOTO CTPOCHHUS CTeOIs
JIBYZIOJILHOTO U O/IHOJIOJIEHOTO PACTEHHH. CooTBeTcTBUE OANJIOB M TMPABHIBHO
3. /laiiTe CpaBHHUTEIILHYIO XapaKTEPUCTHUKY PA3HBIX THIIOB SITO/I. BBINOJIHEHHBIX 3a/IaHUH B paboTe:
3 oanna - JaH TOJTHEBIE
HCUEPIBIBAIONINHA OTBET HA BOIIPOC.
2 panna — B OTBETE JOMYLIEHBI
HECYIIECTBEHHBIE OIIHOKH.
1 6ann —oTBETHI HE MOJIHBIN WK
JIOMYIIEHBI OIIHOKH.
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.
217.
28.
29.
30.
3L
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.

oo

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.



Ilouka: OIIPCAC/ICHNUEC U 3HAYCHUC. CTpOCHI/Ie IIOYCK U MOp(l)OJIOFI/I‘IeCKOC pa3Hoo6pa3Me, CTCIICHb C(l)OpMI/IpOBaHHOCTI/I.

Kﬂaccn(bnxauw{ mouexk Ha mobere 1o 3HAUYCHUIO, Pa3BCPTbIBAHWIO W PACIIOJOKCHULO. Pa3BepTI)IBaHI/I€ IIOYCK U
(bOpMPIpOBaHI/IC mobera. Purm pa3BUTHUA mobera. FO,Z[I/I'{HI)IG 1 3JICMCHTAPHBIC oOeTH.

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

10. Jlucr. YacTu nucta, ux 3HaueHue. CooTBeTcTBUE QYHKIMU U MOpdosornieckux ocobeHHocTel mucta. Mopdonoruueckoe
pasHooOpa3ue JIHCTOBOW IUTacTWHKU. DopMmupoBaHHe JMCThEB Ha mobere W uX ocoOeHHOcTH. ['erepodmnmus u
AHM30 QUITHSL.

11. JluctopacmonoxeHue. 3aKOHOMEPHOCTH JINCTOPACIIOI0KEHHS.

12. MsHoronerHue no0eru TpaBSHUCTBIX pacTeHui. Kaynekc u kopHeBuIle, NX 3Ha4eHUEe, OTIINYUTEIbHBIE 0COOEHHOCTH,
THIIBI.

13. OpnosnerHue MeTaMOop(hU3UPOBAaHHBIE T00ETH, 00eCTIeUnBaOIe BEreTATHUBHOE Pa3MHOKEHHE U BO30OHOBIICHUE, UX
Tunebl. JlykoBuipl. MeTaMmopdo3bl Ha3eMHBIX TOOETOB M MX YacTeH.

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

15. TlousTre o )XU3HEHHOH (opme. DKonoro-Mopdoaornieckas Kiaccupukanys Ku3HeHHbIX hopM. J{peBecHbIe 1
TIOJTyApEBECHBIE PACTEHHs, HX pa3HOOOpasue.

16. Knaccudukanwms x/¢ nmo Paynkuepy. )KusHeHHble GOPMBI TPABIHUCTBIX PACTEHHH.

17. Bo3spacTHbIC H3MEHEHHST MOP(POIOTHIECKOH CTPYKTYpHI. [IoHATHE 0 GONBIIOM 1 MaJIOM KH3HEHHOM ITHKIIE. Bo3pacTHEIe
MIEPHOABI U COCTOSHHS.

18. LIserok. Onpenenenue, NpoucxoxaeHue. [Ipu3HaKy MPUMUTHBHOCTH.

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

20. Twuneueii. Xapakrepuctuka. [Iporcxoxaenue. DBOTOLHS.

21. Twunbl ruHenes, THIBI TUIAIICHTALUH, TT0JIOXKCHUE 3aBsI3U B LIBETKE.

22. CrpoeHHue U THUIBI CEMs3a4aTKOB.

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

24. ®dopmupoBaHUe ceMeHH. ATTOMUKCHC.

25.  Awnnporeii. [IporcxoxIeHHE U 3BOJIONHUS THIYUHKH.

26. AHaATOMHYECKOE CTPOCHHUE MBUILHHKA.

27. CrpoeHne MBIIMHKH, YBONIOLUS MBUIBLEBBIX 3€PEH.

28. CrnocoOsbl onbuteHus. [Ipucnoco6eHns K pa3IMyHbIM CII0CO0aM ONBUICHHSI.

29. Comgetus. OmnpeneneHne, 3Ha4eHUE, KIIacCU(UKAIU.

30. Pa3zHOOOpasne paneMo3HBIX U IIIMO3HBIX COLIBETHH.

31. DBomroOnHAs COLBETHI.

32. TIlnomel Mx: ompenenenue, XxapakTepuCTHKa, pa3BUTHE. B3anmoBnmsane GopMHUPYIOINXCS CEMSH M OKOJIOTUIOTHHKA.

33. Knaccudukarys miooB o cTpyKType OKOJIOIIOAHUKA. BCKphIBaHME TII00B.

34. Tenernueckas kinaccudukarys mwiogoB. CriocoOsl pacipoCTpaHEHHUS MII0/I0B U CEMSIH B IPUPO/IE.

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) Ouyenugaemcsa. ypoBeHb Oa30BBIX 3HAHHHA II0

[IpumensieT 3Hanne 00TaHMKe; CHOCOOHOCTH BBIABIIATH B3aUMOCBSI3b

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

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

MHUKpPOOHOJIOTHH, MPUYMHBI K 3aKOHOMEPHOCTH TTPOLIECCOB.

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 6annoe — naHbBl TIOJIHBIE HCUYEPIBIBAIOINE
OTBETHI HA BCE BOIPOCHI.
8-9 oannoe JIaHbl HEJOCTAaTOYHO IIOJIHBIC
OTBETHl Ha BCE BONPOCHl MM JOIYIICHBI
HE3HAYHMTENbHbIE OIINOKH.
5-7 6annoe — naHbl OTBETHI HE HAa BCE BOIPOCHI
VTN JTOTTYIIEHBI OIINOKY.
3-4 6anna — naHBl OTBETHl TOJBKO HAa 4YacTh
BOIIPOCOB, JIOMYILEHBI CEPhE3HBIC OLTHOKH.
1-2 éanna — naupl pparMeHTapHBIC OTBETHI.
0 6annoeé — naHpl (QparMeHTapHBIE OTBETHI U
JIOMYIIEHBI CEPhEe3HbIC OLTHOKH.

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 — nanpl HELOCTATOYHO ITOIHBIC
OTBETHl Ha BCE BOIPOCH WM JOIYIICHBI
HEe3HAYNTENbHBIC OLTHOKH.
8-11 6annoe — nanvl OTBETH HE HA BCE BOIPOCHI
WJTN TOTTYIIEHBI OIINOKH.
4-7 fannoeé — NaHbl OTBETHl TOJBKO Ha YacTh
BOIIPOCOB, JIOIMYILEHBI CEPhE3HBIE OLTHOKH.
1-3 fanna — nanvl pparMeHTapHbIC OTBETHL.
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 — naHbpl HENOCTATOYHO MOJHBIC
OTBETHl Ha BCE BOMNPOCHl WM JOMYILIECHBI
HE3HAYHMTENbHBIE OLINOKH.

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

4-7 6annoe — naHbl OTBETHl TOJNBKO HA YacTh
BOIIPOCOB, JIOITYLIECHBI CEPbE3HbIC OIIMOKH.

1-3 6anna — naubl pparMeHTapHBIE OTBETHL.

0 6annoe — naHel (parMEHTApHBIE OTBETHI H

JIOTTYIIEHBI CEPhE3HbIE OIMMOKH.




MNPUJIOKXEHUE 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)

el N

1. MeTtoauyeckne MaTepHaJbl 0 MOATOTOBKE M BbINOJHEHHIO 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 - MOAmHCh. HeoOXomuMble BBIBOIBI, OTIPENECIICHUS, 3aMMCHIBAIOTCS Ha OOOPOTHOW CTOpPOHE aJbOOMHOTO
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.

Mamepuanel u o6vexmor: yk perraatorid (Allium cepa L.), sxenarensHo cunuit; 8% pactBop NaCl.

Xoo pabomor:

1. MpHUrOTOBUTH IPEIMETHBIC U TIOKPOBHBIE CTEKIIA.

2. HaHECTH Ha NIPEJMETHOE CTEKIIO KPYIHYIO KaIlIio BOJBI.

3. U3 MACHCTOM YellyH Jiyka BbIpe3aTb HeOoubinoil kycouek (0,5 — 1 cm2). C BHyTpeHHe# (BOrHYTO#) 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 BHUMaHKHE Ha GOpMY
KJIETOK, HAWTH S7p0, IOCTapaThCs ONPEIeNUTh TPAHUILY BaKyOIIH.

5. mepeBecTH MUKPOCKOII Ha cuibHOe yBenndenue (20X, 40X). mocrapaTbcst HAlTH TOPHI B 000JI0UKE, TPAHUIIBI

MEXIy 000JI0YKaMHU COCETHUX KIIETOK.

3apucoBaTh 2-3 KiIeTKH. OTMETUTH 000JI0UKY, BAKyOIIb C KIIETOYHBIM COKOM, TIa3MalleMMy, TOHOIUIACT, SAPO.

7. BepHYTb MHKPOCKOII Ha cilaboe yBennueHune. He cHUMas npenaparta, moJjoKHTh IT0JIOCKY (GHIbTPOBANIbHOI OyMaru
PAAOM C MOKPOBHBIM CTEKJIOM CJieBa TakK, YTOOBI BOJA OTTATHBAJIaCh M3-TIOJ 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. ciienuThb 3a H3MEHEHHEM MpOToIUIacTa B kieTkax. [locreneHHo nuTomiazma Oyner orcTaBaTh ot 00004ku. Haiitn
pa3HbIe COCTOSHUS IIa3MOJIM3UPOBAHHBIX KJIETOK, pa3HbIe BHJIBI IIa3MOJIH3A.

9. 3aMeHUTH MOJOCKY (MIBTPOBaNBEHON Oymarn m masmMosmTHK (8% pactBop NaCl) Ha BoIy, BEpHYTh KJIETKH B
MIEPBOHAYANILHOE COCTOSHUE — MIPOCIIEANTD ACILUIa3MOIHU3.

10. 3apucoBarh KJIETKH B COCTOSIHUH TIa3MOJIH3a.

11.3amucate ¥ 3aIIOMHATH OTPEAEICHUS: IUIa3MONIN3 — SIBIIEHUE OTCTaBaHUS MPOTOILTACTA OT OOOJIOYKH KIETKH MPH
MOTEpEe BAKyOJISIMH BOBI, IEIUIa3MOJIN3 — BO3BPAIICHNE TUIA3MOJIM3UPOBAHHOTO IIPOTOIJIACTA B IEPBOHAYAIEHOE
COCTOSIHHE TIPH MTOCTYIICHUH B KJIETKY BOABI, Typrop — HalpsHKEHHOE COCTOSHUE KIIETOK.

o

IThacmuowv

Llenv pabomer: I3yunTh CTpOEHHE Pa3HBIX THIIOB IUIACTH/I M UX TIOJIOKEHUE B OpraHax.

Mamepuane u o6wvexmor. Dnones kananckas (Elodea canadensis), Tpageckanuus (Tradescantia sp.), psbuHa ropekast
(Sorbus aucuparia L.), maugsim maiickuii (Convallaria majalis L.), mumosuuk (Rosa sp.), momumop (Lycopersicum
esculentum L.).

Xoo pabomer:

l.

1. IIpuroroButh mpenapar Jmcra 30/eu. PaccMOTpeTs Ipy MajioM yBEJIMYEHNH HanOoJlee yauHoe MECTO Ha
npenapare. IIocTaBUTh B IEHTp NPO3EHXMMHBIE KIIETKH, OJIM)KE K MecTy oTpbiBa. [lepeBectn Ha Gombiioe
yBenmuenue ( x 20, x40).

2.  Haiitu xsmoporiacTel, OTMETUTh OCOOEHHOCTH HX JIOKAJIU3alNH B KIETKE, yOSTUTHCS B HATMYMH MX
JBIoKeHus. OnpenenuTs THI ABMKEHUs (CTpyidaToe, KpyroBoe).

3. 3apucoats 2-3 kietku. CTpeiKkaMu 110Ka3aTh JBIKEHUE XJI0poIiacToB. CresiaTb He00X0AMMbIe




0003HaYEHHS.

1. IlpuroToBuTH Ipemapat MIKOTH IIOJOB, OALCTIMB UIJIOH KYyCOYEeK MIKOTH M PAaCTEPEB €ro B KaIlie BOIHI.

2. PaccMmoTpeTh IpH MalioM YBEIUYSHUH HauboJliee yJaauHOe MECTO Ha Tpernapare, epeBecTy Ha
6ompimoe yBenmuenue (x20). O0paTuTh BHUMaHKE Ha (OPMY KIETOK, XPOIIIIACTEL, OTMETHTD WX THIL.
3. 3apucoBaTh 1o 2-3 KIETKH pa3HBIX m1010B. Crenats HeoOXoauMbie 0003HAYCHHS.
I1.
1. TIpuroToBUTH mpemnapar , CHSIB KOXKHUILY C HHXKHEH CTOPOHBI JIMCTA TPAJIECKAHIIMH M IOMECTHB €€ B KaIlTiO BOJIBI.
2. PaccMmoTpeTb IpH GOJIBIIOM YBEIWYEHHH JICHKOIUIACTHI B SIIEPHOM KapMalllKe — OHH BBITJISISIT KaK MEJIKHE
OecIrBETHbIC MIAPHKU.
3. 3apucosats 2-3 kietku. Crenats HeOOXOAUMbIC 0003HAYCHHS.

Bonpocs! 1 KOHTPOJIS:

OOBSICHUTB 3HAYEHUS] TEPMHHOB — THJIAKOU]I, IPaHa, CTPOMa, MePUIIIACTHIHOE POCTPAHCTRO.
CpaBHHTH BHYTPEHHIOIO CTPYKTYPY Pa3HBIX THIIOB TUIACTHI.

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 ClIeJyeT UCKaTh Pa3Hble TUIIbI IUIACTUA?

ok~ E

3anacnvle numamenvHble 6eujecmea u meepovie KIOYEHUA

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

O6vexmul u mamepuanv: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox mocesHoit (Pisum sativum
L.), oBec moceBHO#1 (Avena sativa L.), myk pemuatsrit (Allium cepa L.), kynena nymmctas (Polygonatum
odoratum), 6eronust (Begonia sp.).

Xoo pabomuyt.

1. UsroroBuTh mpemnapar KpaxMallbHbIX 3epeH Kaprodeis, oBca, ropoxa, OanaHa. [yt 3Toro mockoOnuTh 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. Paccmortpets npu cunbHOM yBenuueHNH (20X, 40X) KpaxMallbHBIC 3¢pHA PAa3HBIX PACTECHUIA.

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

3. 3apucoBaTh HECKOJILKO KpaXMallbHBIX 3epeH Kaxkaoro pacrtenus. Caenarts He0OX0MMble 0003HAYCHUS U
MIOJITMCATh TT0J{ PUCYHKOM.

4. Jlnsa oObHapy>KeHHs alepOHOBBIX 3epeH MOICHCTBOBATH Ha Mpenapar ¢ TOPOXOM PacTBOPOM HoJia B HOAUCTOM KaJlHH.
IIpu 3TOM KpaxmasIbHBIE 3epHa OKpAacsTCAd B TEMHO-CHHUII I[BET, a aJieiipOHOBBIE 3epHA OyIyT 30JI0TUCTO-)KEITHIMH.
OHu 0oueHb MeJKHE, B OOJIBIIOM YHUCIIE CPeU KpaXMaIbHBIX 3€PEH, MPOCTHIE 110 TUITY.

5. 3apucoBaTh KpaxMaJbHbIEC U alleipOHOBHIE 3epHa. CrenaTh He0OX0ANMbIe 0003HAYCHHUS.

6. M3y4nTh BHIBI TBEPIBIX BKIFOYCHUH. [IJIs1 9ero B3ATh KyCOUYEK CYXOH UeITyH JIyKa, MPEeIBAPUTEIEHO
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. UMBroroBUTH TOHKWI MPOIOIBHEINA Cpe3 KyCOYKa KOPHEBHUIIA KYIIEHBL. PaccMOTpETh MpH CJIaboM YBEIHMICHUH.
Haiitu BKIItOUEHHMS, ClIeaTh BEIBOIBI 00 UX THUIAX.

9. 3apucosath BrimoyeHus. Cuenath HEOOX0IUMbIE 0003HAUCHUS.

10. I3roToBuTh TOHKHE NONEPEYHBIH U IIPOIOJBHBIN CPE3bl Yepelka JUCTa Oeronnu. PaccMoTpeTs npu GobIIOM
(20x,40x) yBeIM4YEeHUH THUITBI BKIOYeHUH. Haiitu pasHble TuIbl 1o Gpopme.

11. 3apucoBath. CaenaTh HEOOX0AUMBIE 0003HAYCHUSI.

Borpocs! Juist KOHTPOJIS.

1. B ueMm pa3zHHIA MEXIy IEPBUYHBIM M BTOPUYHBIM Kpaxmanom?

2. T'nme HaKamIMBaeTCs MEPBHYHBINA Kpaxmai?

3. Kak ¢popmupyercst KpaxmMaibHOE 3epHO?

4. Kak knaccupuuupyroTcs KpaxMalibHble 3epHa?

5. B uem ornmume GenKoB 3aaCHBIX OT OEIIKOB KOHCTUTYIIHOHHBIX?

6. Kak oOpasyroTrcs aneiipoHOBBIE 3epHa?

7. B uem oTnmume MpOCTHIX aNeHPOHOBBIX 3€PEH OT CIOKHBIX?

8. B Kakux 4acTsX KJIETKH JIOKAJTU3yeTCs 3amacHon 0ea0k?

9. B kakux opraHax HaKaIUIMBaeTCs 3alacHOM Oeyok?

10. Yro mpoucxomut ¢ aaedpOoHOBBIMU 3EpHAMH ITPU 00OTAILIEHUH KJIETKH BOJOH?

11. SIBnsiercs u CTPyKTypa aleipOHOBEIX 3€pEH BHJIOBBIM IPHU3HAKOM?

12. B yem 3akioyaeTcs IPEeHMMYIIECTBO JKUPHOTO Maciia Kak 3alacHOro IIPOIyKTa Mepejl KpaxManoM U Oeskom?
13. KakoB Onoornueckui CMbICI 00pa30BaHKs KPUCTAJUIOB IaBEJIEBOKUCIIONO KaJIbLUs B KIeTKe?

14. Yro taxoe paduabt? Apy3s? Kakue emie THIBI KpUCTAIOB OBIBAIOT?

15. TIpuBeauTe MpUMEpHI pacTeHUH, UMEIOIINX ONPEACIEHHBIH THIT KPUCTAIIOB.

16. Kakas ¢opMa KpUCTaJUIOB LIABEIEBOKHCIIOTO KAJIbIIMS CBOMCTBEHHA JBYAOJILHBIM PACTEHUSIM M KaKasi —0JHOIOJIbHBIM ?




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.

Ob6vexmul u mamepuanvl: dnojes kanaackas (Elodea
canadensis) Xoo pabomei:

1. C noMoIpro npenapoBalbHbIX UIJT HOCIESIOBATEIBHO CHATD JINCThI C KOHYCa HapaCTAaHUS BEPXYLICYHOTO
oGeraiozaen.

2. PaccMmoTpeTh BpeMeHHBIH IIpenapar 1o MUKpocKoroM. byneT BuiHa riajikas yacth KOHyca HapacTaHusl,
BO3HHKAIOIIUE U IIOCTETIEHHO pa3pacTarolinecs OyropKy — 3a4aTKH JUCTHEB.

3. Paccmotpers TOTOBHIH Ipemapar KoOHyca HapacTaHus noodera snoaen. OOpatuTh BHUMaHHuEe Ha (HOpMY KIETOK,
pa3Mepsl saep IIaaKoi 4acTH KOHyca.

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

Bonpocs! i1 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?

agkrwbdE

Ilepsuunas nokposnas mxans Inudepma

Lenv pabomur: I3yants 0COOCHHOCTH IEPBUYHON MOKPOBHOH TKaHU.

Ob6vexmul u Mamepuanvl: TACThs ienaprounu 3ouanpHoi (Pelargonium zonale Ait.) u kykypy3st (Zea mays L.)

Xoo pabomer:

1. mpuroTOBUTH IpenapaT SMUACPMBI C HIKHEH U BEpXHEH CTOPOHBI JINCTa TepaHH.

2. PaccMOTPETh MPU MAJOM YBEJIMUEHHUHU ITPOCTHIE H )KEIE3UCThIE BOJIOCKH, BBISICHUTD UX OCOOCHHOCTH.

3. TpH OOJBLIOM 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. TIPUTOTOBUTH Nperapar MUAECPMbI C HUXKHEHW CTOPOHBI JINCTA KYKYPY3bl.

5. BBIICHHTH OCOOCHHOCTH OCHOBHBIX KIIETOK 3MHICPMBI IIPX OOJBIIOM YBEIMYESHHH PACCMOTPETh YCTHUYHBIN amapar,
onpenenuts ero Tui. O0paTUTh BHUMAaHUE Ha CTPOSHHE 3aMBIKAIOIINX KJIETOK YCTHHIIL.

6. 3apucoBaTh 3nUEpPMY HEJAPTOHUH U KYKYPY3bl, ClieflaTh HE0O0XOIMMbIe 0003HAYCHUSI.

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
Leav pabomor: 3yunth 0COOCHHOCTH OT/ICIBHBIX CIIOEB MEPUIEPMbI i Y€UEBUYUKH.
Ob6vexmul u Mamepuanvl: BbIEPKAHHbBIE B TIIMIEPHHE CO CIMPTOM nobern Oy3uubl (Sambucus racemosa L.)
Xoo pabomuvt.
1. cmenate momepevHsIi cpe3 mobdera Oy3uHBI.
2. paccMOTPETh MPU MAJIOM YBEJIMUECHHH, HAUTH (EJUIOTeH, IIOCYMTATh YHCIIO CJIOEB IPOOKH.
3. paccMOTpeTh YeUeBHUKY.
4. BBICHUTH OCOOCHHOCTH MPWIJIETAIOIINX K MepUAepMe TKaHEH epPBUYHOM KOPHI, 00paTUTh BHUMaHHUE Ha
IUIACTHHYATYIO KOJUIEHXUMY, KOPOBYIO MTAPEHXUMY, CKIIEPEHXMMHbIE BOJIOKHA BO (pJIOIMHOI 30HE.
paccMOTpETh TOTOBBIH Mpenapat MOMEePEIHOTO cpe3a CTedIsT Oy3HHBI.
3apUCOBATh MEPUACPMY C HYEUEBUIKON U MPUIIETAIOIINE K HEH TKaHU MEPBUIHON KOpHI cTe0nss. O003HAUNTh
¢etoreH, desieMy, BHIIONHSIONNE KIETKH, 3aMbIKAIOIIHE CJIOH, TJIACTHHYATYIO KOJJICHXUMY, KOPOBYIO
IIAPEHXUMY.

oo

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?

agrwnE




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?

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

© N

JJABOPATOPHAS PABOTA Ne 3
Mexann4eckne TKaHH

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

O6vexmul u mamepuanwl: ctebnu TeikBbl (Cucurbita pepo L.), apna (Linum ussitatissimum L.), BeToHOC KyOBIIIKY
xenroii (Nuphar luteum L.) cre6nu 6y3unst (Sambucus racemosa L.)

Xoo pabomt:

1. IIpuroToBUTH NOMEPEYHbIE CPE3bI CTEONS THIKBBI M OY3UHBI, 00paboTaTh peakTHBaMH ((PIOPOTITIONUH U COTISTHAS
KHCJIOTa) — Ha OipeBecHeHNe. MOXXHO BOCIIOIB30BaTHCSI TOTOBBIM IIPETAapaToM (CTeOEIh THIKBHI).

2. PaccmortpeTs 1 3apucoBaTh nepudepudeckue TKaHu cTeOus, BKIIoYaonye NepBUYHYI0 Kopy (KOJIJIeHXUMa U KOpoBast
MapeHxuMa) ¥ NepUIHKINIecKyo min (GaosMHuyto (y Oy3uHsl) ckiepenxumy. Cuenath HeoOXoauMble 0003HAYESHUSI.

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

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

5. Caenarb momepevHbIi cpe3 LBETOHOCA KyOBIIIKH, 00paboTaTh peakTMBaMHu, 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.

Bonpocsl 11t KOHTPOJIS:

1. Kak pa3nmu4arorcsi MEXaHHIECKHe TKaHH 0 PACIIONOKEHHIO B opraHax? KakoBbl o0mIie IpU3HAKH MEXaHUIECKAX
TKaHEH?

[o xaxuM Tpr3HAKaM KIaCCUPUIHUPYIOT KOJUICHXUMY?

IMoyemy KOJUIEHXMMA HE MEHSIET OKpacKy noj aeiictBuem ¢uoporimtonusa u HCI?

[To xakuM TpU3HAKaM KIACCUPHUIHUPYIOT CKIEPEHXUMY?

Kak 00BsiCHHTE, 4TO CpeANHHAS IDTACTHHKA BMECTE C ICPBUIHON 000IOUKOM B KIETKAX CKICPEHXUMBI CTEOIS THIKBHI
OKpalleHa 3HAYNTSIIFHO MHTEHCHBHEE BTOPHYHO?

UeM oTimyaeTcsi KCUIIEMHAS U 9KCTPaKCHILIpHAs CKIIepeHXxnMa?

[Nouemy nIepBUYHBIC BOJIOKHA CKICPCHXUMEI 3HAYUTEIHHO IITHHHEES BTOPUIHBIX?

KakoBBI 0cOOEHHOCTH CTPYKTYPHI O00IOYKH CKIEPEH T’

Tune! ckiepens, uX BCTPEUaeMOCTb.

agrwn
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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.

Obwexmbl  u  mamepuanvl: (OUKCHPOBAHHBIC CTEOMM WM TMOCTOSIHHBIE — MHKporpemaparsl  spHa  (Linum
usitntissimum),moxconueunuka (Helianthus annuus), mocrosiHHbIE MHKpOIpENaparhl MOMEPEYHBIX CPE30B cTediei
nangpima (Convallaria majalis), kykypy3st (Zea mays), nunsl menkonuctHo# (Tilia cordata); ¢pmopornronus, cossiHast
KHUCIIOTa, XJIOP-IUHK-HO0/, pacTBOp Hoja B HOMUCTOM KAJIMH, MIHLECPHUH.

Xoo pabomuyt.

1. TIpurotoBUTH MONEPEUHBIE Cpe3bl cTeOIsL, 00padoTaTh peakTHBaMu ((IOPOTIIIOLNH, COJSTHAS KUCIOTA, XJIOP -IIMHK-
Hox, pacTBop Hozia B HOAUCTOM KaJIWH, TIIULEPHH.). MOXKHO BOCIIONB30BATHCS TOTOBBIM MpenapaToM (cTe0ens JIbHA).

2. VBroToBUTH TIpemnapar MmornepeyHoro cpesa cTeOst TbHa B 03HAKOMUTBCS C HEITyYKOBBIM CTPOCHHEM, a TAKXKE CO

CTPOCHHUEM JYOSHBIX BOJIOKOH 3TOTO PACTEHHS.

O3HaKOMHTBCS C TIEPEXOAHBIM CTPOCHUEM CTEOIst TT0IcoNHeYHNKA. OTPEIeTUTh THIT MPOBOSIINX TYYKOB.

4. PaccMOTpeTh TIpenapart MorepevyHoro cpe3a KOPHEBHUINA JTAH/IBIINA U 03HAKOMHUTBCS C ITYYKOBBIM CTPOCHHEM CTEOIIS
9TOTO PACTEHHUS, OMIPEICITUTE THITBI TIPOBO/IAIIIX MTYYKOB.

5. PaccmotpeTs mpemnapar nomepeyHoro cpesa cTedist KyKypy3sl 1 03HAKOMUTBCS ¢ IIyIKOBBIM CTPOSHHEM CTEOIIS 3TOTO
pacTeHusl.

6. PaccmoTpeTh npenapar nornepevyHoro cpesa cTedst UMbl U 03HAKOMUTHCS C HEITYYKOBBIM CTPOSHHEM CTEOJIsl 3TOr0o
pacTeHus1, BEISICHUTh MPUPOJLY TOANYHBIX KOJICII.

7. Chenath CXeMaTHYHBIC PUCYHKH BCEX M3YUIEHHBIX THIIOB CTPOCHHsI cTeOIeil M 0003HAYHNTH TKAHHN M UX KOMIUICKCHI.

w

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'".
Xo0 pabomui:
1. TIpuroToBUTH MOTIEPEUHBIN Cpe3 KOPHS UpHca, 00paboTaTh peaKkTHBAMHU.

2. PaccmorpeTs npenapar npy MajioM yBEITHYECHHUH.

3. OOpaTuTh BHUMaHHUE HA YHCIIO apXOB B KOPHE MpHCA KaK OAHOJOIBHOTO PACTCHNUS, HA PACHIONOKEHNE COCYI0B IIPOTO-

1 METaKCUJIEMBI, HAaWTH (rrosmy.

PaccMoTpeTh HEHTPaIbHYIO YacTh KOPHSI.

Haifti nepummkit u o6pa3zoBanre OOKOBBIX KOPHEH.

BbIsicHUTE 00111€ 0COOEHHOCTH MEPBUYHON KOPHI U CIIOEB, €€ COCTABILIONINX: 9K30JI€PMbI, ME30JIEPMbI U SHIOCPMBI.

Haiitn mpormyckHbIe KJIETKH, 0OpaTHB BHUMAHUE Ha UX PACIIONO0KEHHE 10 OTHOLICHHUIO K IPOBOASAIINM TKAHSM.

3apucoBaTh MonepeyHbIi cpe3 KopHs upuca. Crenats He0OX0IMMbIe 0003HATYCHIS.

PaccMoTpeTh 3a0)xeHne KaMOus B KOPHAX Ha TOTOBOM IIpenapare.

0. ITpuroTOBUTH MOTIEPEYHBIH cpe3 KOPHS THIKBHI, 00pab0TaTh peakTHBAMH.

1. PaccMoTpeTs mpenapar npu MajioM YBEJTHYECHUH.

12. O6paTuTs BHIMaHUE HA YUCIIO aPXOB B MEPBUIHOM CTPYKTYpPE IO PACIIONOKEHHUIO IPOTOKCHIEMBI U TIEPBHYHBIX
paauanbHBIX JTydel.

13. PaccMmoTpeTh KCHIIEMHYTO 30HY KOpHs. Haiitn kaMOuii, BEIICHATD OTIIMYHSI BEPETEHOBUIHBIX U TyUSBBIX HHUITHATIHHA.

14. BersicHATB 001111 0COOEHHOCTH BTOPUYHOM KOPBI: MIPOBOIAIIHNE JIEMEHTHI (DJII03MEI.

15. O6paTuTs BHIMaHHE Ha TTAPCHXUMY BTOPUIHOM KOPBI, BOSHUKIIYIO H3 TIEPULIUKIIA.

16. PaccMOTpeTh MOKPOBHYIO TKaHb KOPHSI.

17.3apucoBath MONEpEUHBIN Cpe3 KOPHS € 3aJI0KEHUEM KaMOHS U IOTIepeuHbIH cpe3 KOpHS THIKBBL. Crenatsb
HE00X0IUMBIE 0003HAYCHUS.

RBPRoOoxx~N O~

KoHTpOoabHbIE BOOPOCHI!

1. Tlo xakuM mpU3HAKaM MEPBUYHON CTPYKTYPBI MOKHO OIPEESIUTH INIABHBINA 3TO WM NPUIATOUHBINH KOPEHb
JIBYJOJIBHOTO MM OJHOJOJIBHOIO PACTEHUS?

Kaknum Mopdonornueckum nepectpoiikaM nojasepraercs sugoaepma? B cssu ¢ uem?

[Touemy TpeTHYHAs CTPYKTYpPA IHI0JICPMBI CBOMCTBEHHA IPEUMYIIIECTBEHHO OJHOAOJIBHBIM PACTCHUAM?
I'me 1 Kak 3akiaabIBacTCs KaMOuil B KOpHE?

Kakas pa3uuna B pabote pa3HbIX y4aCTKOB KaMOusi?

[Touemy syun B KOpHE Ha3BIBAIOTCS paJHaIbHBIMU?

UTo HaXOAMUTCS B LEHTPE KOPHSI THIKBBI?

KakoBa cynp0a mepBUYHBIX TKaHEH KOPHS IPH BTOPUIHBIX MPE0OPa30BaHUSIX?

KakoBbl BO3pacTHBIC U3MEHEHHsI KOPHS OJHOAONBHBIX PaCTeHUI?

10 Kaxoii 30He KOpHS CBOHCTBEHHO BTOPUYHOE CTPOEHHUE?

©oOoNoG kAWM

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 pabomuyt.

1. PaccmoTpeTs KOpHEIUIOAb! (hJI09MHOT0 THIa (MOPKOBB, NeTpyika). CaenaTs nonepedHsid cpes. BersicHUTh
COOTHOILIEHUE KCUJIIEMHOH 30HBI U BTOPUYHOM KOPBL.

2. PaccMmoTpeTh roToBBII penapart KopHemioaa GpyiodMHoro Tuma. HailTu nepBUYHYI0 1 BTOPUYHYIO KCUIIEMY,

MIEPBUYHBIE U BTOPUYHBIE pajinanbHble JTydd. OOpaTuTh BHUMaHHE Ha YUCIIO apXOB B IEPBUYHON CTPYKTYpE.

Haiitu kamOuanbHy0 30Hy.

Paccmotpets (hi103My, HAliTH CHTOBUIHBIE JIEMEHTHI X (PJIOOMHYIO TAPEHXUMY U 3(HPO-MaCIHIHBIE XOIbI.

3apucoBaTh MOMEPEUHBIN CPe3, clIeNaTh HE0OXOUMbIe 0003HAUCHHUS.

Takum >xe 06pa3oM paccMOTPETh KOPHEIUIOA KCHIEMHOTO THITa, OOpaTHTh BHUMAaHHE Ha COOTHOILICHUE KCUIEMBI U

(J109MBI B N3y4aeMBbIX KOPHEILIOIax.

3apucoBaTh MOMEPEUHBINA Cpe3, clIeNnaTh 0003HAUSHHSI.

8. PaccmoTpeTh nonepeyHsblii cpe3 KOPHEIIoAa CBEeKIIbl, 00paTHTh BHUMaHHE Ha YePeOBaHUE CBETIIbIX M TEMHBIXKOJIEIL.

9. PaccMmoTpeTh rOTOBBII penapar npu MajoMm yBeaudeHur. HallTn nepBUYHYIO U BTOPUYHYIO KCHIIEMY, IIEPBUYHBIC U
BTOPHYHBIE paguaibHble Tyqaru. OOpaTUTh BHUMAHUE HA YUCIIO apXOB B IEPBUYHOM CTPYKTYpE.

10. Haiit OIIOTHATENILHBIE KOJIbIA KaMOust. ITocUnTaTh HX YUCII0. BRIACHUTEH XapakTep AesITeIbHOCTH.

11. 3apucoBaTh monepeyHsIi cpes, cAenaTh He0OX0 UMbl 0003HAYECHUS.
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KoHTpoIbHbIE BOIIPOCHL:

1. Kakwue npu3HaKyu aHaTOMHYECKOW CTPYKTYPBI O3BOJISIOT CUUTATh KOPHEIUIO METaMOP(O30M IIIaBHOTOKOPHSI?
2. B 4eM cXo[CTBO M OTIMYNE KOPHEIUIOIOB (hJIOIMHOTO M KCHIIEMHOTOTHIIA?

3. B ugem cBoeoOpazue CTPYKTYpbI KOpHEII0/1a cBeKiIbl. Kakye 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 pabomuyi.




1. PaccMmoTpeTh TOTOBBIN Iperapar JUCTa KaMeluu SMOHCKOH. HaliTi mpoBoasIre 31eMeHThI, Me30 (UL, YCThHUIIE.
3apucoBaTh MOMEPEYHBIN cpe3, cAeIaTh HEOOX0IUMBbIC 0003HAYCHUS.

PaccMoTpeTh TOTOBBIN Tpenapar Jucta COCHbI. HaliT poBoasiiyue 3JIeMeHThI, CKIa4aThlii ME30(UILI, CMOJISTHBIE
XOIpl, KyTHKYITy, YCTBHUIIE.
4. 3apucoBaTh MONEPEUHBIN Cpe3, ClIeNaTh He0OX0ANMBIE 0003HAYCHNS.

JIABOPATOPHAS PABOTA Ne 7
Cems. CTpoeHue, pasHooopasue ceMsiH

Llenv pabomui: 1) II03HAKOMHUTBCS CO CTPOCHUEM CEMEHH, COCTABUTh MPEACTABICHUE O Pa3HBIX THIIAX 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 pabomor:
JBynl0JIbHBIE pacTeHUs
1. PaccmoTpeTh BHEMIHHE OCOOCHHOCTH CEMEHH ropoxa Wid (acoiH, 3apUcOBaTh, OTMETHTh KOHTYPHI 3aPOABIIIEBOTO
KOpeIIKa, pyOurK (MeCTO MPUKPEIUICHUS CEMSHOXKKHN), 00paTUTh BHUMaHHE Ha (hopMy pyOUHKa.
3aoanue: 1) 3apucoBaTh BHEIIIHUN BUJI CEMEHHU, OTMETHB BCE MCPEUHCIICHHBIC YACTH.
2. CHSB CEMEHHYIO KOXYPY, ITOIY4UM 3apOoIbIlI ceMeHd. Takum 00pazom, y 6000BBIX ceMs COCTOUT U3 CEMEHHOW KOXKYPBI
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. BbIueHUTH CeMs TpeYrXH, OCBOOOUTH €ro OT OKOJIOIJIOAHHUKA.
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 MUTaTeJIbHBIX BEUIeCTB B dHA0cepMe. CeMeHHas KOXKypa CeMEHH TOHKAsl, U3 HECKOJIBKUX CJIOEB MapEeHXHUMHBIX
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 BHENIIHHUH BU CEMEHHU KIICUICBHHBI.
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. CaMOCTOATEIBHO PacCMOTPETh CeMsI THIKBEI, SICSHS, alleJIbCHHA WM OpYruX pacteHuil. Cuenath BBIBOJ O CTPOCHHUH
CeMsSH, pAaCIoJOXCHHH U (opMe 3apojplmia, OCOOCHHOCTSAX CeMsIoNiel, mmo4yeukd. JlaTh XapaKTepUCTHKY
PacCMOTPEHHBIX CEMSH, 3apHUCOBATh.

OIHOJ0NEHbIEC PACTCHUS

1. PaccMmoTpeTh BHEIIHUH BUJI 3epHOBKY MIIeHUIBL. HaiiTn 3aposi, sHm0CIEpM, 60PO3/IKY, XOXO0JIOK U3 BOJIOCKOB Ha
KOHIIC TPOTUBOIIOJIOKHOM 3apOJAbIITY. PaCCMOTpeTB 3€PHOBKHU APYTHUX 3JIAKOB.
3adanue: 3apucoBaTh BHEITHUN BUJI 36PHOBKH.

2. PaccMmoTpeTh o MUKPOCKOIIOM IPOJIONBHBIHN Cpe3 3¢pHOBKH, HAWTH 3apO/IbIll, 00paTuTh BHUMaHHUE Ha
SMHAEpPMaNbHBIC KJIETKU IUTKA, BEITIHYTHIE B CTOPOHY 3HA0cTepMa. [locunTaTh, CKOIBKO 3a4aTOYHBIX JINCTHEB UMEET
MoveyKa.
3aoanue: 3apucoBath MPOIOIbHBIN CPe3 36PHOBKH, OTMETHB BCE YaCTH 3apOJIbIIIa U SHOCIIEpMa.

3. Pa3o6paTL 110 BHJIaM Ha6op1)1 CEMAH OCHOBHBIX OBOIIHBIX W ITOJICBBIX KYJIBTYP. BI)IIICJ'[I/ITI) OAHOCEMECHHBIC IIIIOAbI
(30HTHYHBIE: MOPKOBB, MIETPYIIIKA, CEIBACPEH, MACTEPHAK, YKPOII; 3JIaKH), COTUIOTUS(CBEKIIA).

3aroOMHHUTE CEMEHA IO BHCITHEMY BUY.

Jlaturckue HasBaHus pactenuii: ropox (Pisum sativum L.), dbacons oGeikaoBennas (Phaseolus vulgaris L.), rpeunxa
nocesnas (Fagopyrum esculentum L.), knemesuna (Ricinus communis L.), nmenunia msarkas (Triticum vulgare L.),
poxs (Secale cereale L.), stamens (Hordeum vulgare L.), osec (Avena sativa L.), kykypysa (Zea mays L.)

KoHTponbHble BONPOCHL:

1. Tlo kakuM IpU3HAKAM MOXXHO TOBOPHUTH O pa3HOOOpa3uM CeMsH?

2. UYro 0o0miero u B 4eM OTIIMYHUS B CTPOCHHUH 3aPO/BIIIA CEMSIH JBYAOJBHBIX U OJJHOAOIBHBIX PACTCHUI?
3. CkoJbKO ceMsionieii MOJKET OBITh B 3aposbiiie ceMern? IIpumepsl.




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

N ouk

Kakue Tumnel cemsn BBIACIAIIOTCA 110 MECTY OTJIOKCHUA 3allaCHBIX BeHleCTB?

JIABOPATOPHAS PABOTA Ne 8
Mopdosorus KopHs.

Mopdghonozua kopus. Kopnesvie cucmemui

Lenw: 1) TI03HAKOMHTHCS CO CTPOCHHEM TTIABHOTO U MPUIATOYHOTO KOPHEH, 0COOCHHOCTAMHE MX (OPMHUPOBAHUS,
COCTaBHTH MPEICTABICHIE O Pa3HBIX TUIAX KOPHEBBIX cHCTEeM; 2) HayduThCst CaMOCTOATENBHO ONPEACTIATh THIT
KOPHEBBIX CHCTEM.

Mamepuaner k 3anamuro: TPOPOCTKH PaZHOOOPa3HBIX pacTeHUH (TOpoX, (hacosk, 371aKu U 1p.), TepOapHbIe 00pa3ibl
HEKOTOPBIX BUJIOB PAaCTCHUH, MPOPOILECHHbIE KIIyOHH KapToders.

Xoo pabomor:

1. Ha npumepe KOpHeii IPOPOCTKOB 371aKOB, Topoxa (MK APYTHX PACTCHHUIN) HAUTH 30HBI KOPHS. JIJisi 3TOTO paccMOTpeTh
MOJIO/IbIC KOPHHU TIOJ JIyMON M MPU MAaJOM yBEHYCHHUH MHUKPOCKomna. HaliTi KOpHEBOW YeXJIHK, MPUKPHIBAOLIHI 30HY
JIeTICHHUS1, PACCMOTPETh KOPHEBBIC BOJIOCKH, O0PATHTh BHUMAHUE HA X YHCIIO HIUIHHY.

[punoHAB MOKPOBHOE CTEKIO, HAHECTH Ha MpErapaT ¢ KOHYMKOM KOPHs KameslbKy YepHOW Tymud. Bokpyr uexiuka
0003HAYUTCS CIU3b B BHJIC CBETJIOTO ISITHA.

3amanue: 3apucoBaTh MOJIOJIOH KOPEHb, 0003HAYHB 30HBI.

2. PaccmotpeTh repOapHbie 00pasibl pa3aIMYHBIX BHUAOB pacTeHui (MUKyIbHUK KpacuBbiii — Galeopsis speciosa Mill.,
kneBep nyrosoit — Trifolium pratense L., mrouepua cepnoBuanas — Medicago falcate L., cuser nyrosoii — Succisa
pratensis Moench., mamxerka odbikHOBeHHas — Alchemilla vulgaris L. em Juz., oponuii rna3 — Paris quadrifolia L.,
nangpin maickuii — Convallaria majalis L., matiuk nyrosoit — Poa pratensis L. (wim apyrue 31maku), TpaBUiaT
ropoackoii — Geum urbanum L., kynmaneHuna espormeiickas — Trollius europaeus L. u ap.). Onpenenuts THITBI
KOPHEBBIX CHCTEM, OTMETUTD Pa3HBIE 10 TPOUCXOKICHHUIO (AIUIOPU3HYIO - CHCTEMY TJIABHOTO KOPHSI, AJUIIOTOMOPH3HYIO,
TOMOPH3HYIO - (CHCTEMY MPUAATOYHBIX KOPHEH) U 0 MOP(OIOrHuecKUM 0COOCHHOCTAM (CTEPIKHEBYIO, MOYKOBATYIO,
KHCTEBYI0, 0aXpOMUATyIO, MPEPHIBUCTO-0aXPOMUATYIO).

Orobparh pacTeHHs] C Pa3HBIMH THIIAMH IO MECTY 3aJI0KEHHS MPUAATOYHBIX KOPHEH: THIOKOTHIIBHBIC, Y3JIOBBIC
(mony310BBIe, HATY3JIOBBIE), MEKA0Y3IHUEBBIC.

3ananue: 3apucoBaTh pa3HBIC TUIIBI KOPHEBBIX CUCTEM, 3alIHCATh UX KPATKYIO XapaKTePHCTHKY U MPHMEPHI.

3. PaccMoTpeTs 3a0KeHNe IPUAATOYHBIX KOPHEH Ha moderax, pa3sBUBIIMXCS U3 TI1a3KOB Ha KIIyOHe kapTodens. CrnenaTs
MOTIEPEYHbIH cpe3 uepe3 MoOer B 30He MPHUIATOUHBIX KOpHEH. ONpeIeuTh YHCIIO UX 3a0KEeHHS BHYTPUCTEOS.

3amanue: 3aprcoBaTh BHEUIHMN BUIl U CXEMY MOMEPEYHOTO Cpe3a, OTMETHB KCuiieMy U (b109My B MydYKax, KaMOHaIbHYIO
30HY, IEPBHYHYIO KOPY, MPUAATOYHbBIE KOPHH.

KoHTpoIbHEIE BOIIPOCHL:

1. Tlo xakuM npuU3HaKaM KIacCH(GUIMPYIOT KOPHEBBIE CHCTEMBI?

2. Ha3Barb THIBI KOPHEBBIX CUCTEM I10 MPOUCXOXKACHHIO, MOp(oornueckre THibl. [IpuBectu mpumeps.

3. Kaxkue kopHu HaspiBatoTcst npuaaTounsiMi? KakoBo nx 3Hauenne? Kak MOXHO Kinaccu(UIMpPOBATh MPHUIATOYHbIE
KOpHHU?

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

5. MoHO 1111 B TIpesieax OAHONW KOPHEBOH CHCTEMBI BBIIEIUTE KOpHH 10 (yHKImsM? 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 IpernapaTbl KIIyOeHHKOB Ha KOPHSIX OOOOBBIX, KOPHS-TIPHCOCKH TOBHJIMKH; (UKCHPOBAHHBIE
Ipenaparsl MUKOPH3bl U KOPHEBBIX LIMIIEK; KOPHEIUIOAB! HEKOTOPBIX OBOIIHBIX KYJIBTYp (MOPKOBH, CBEKJIBI, PEIbl 1
T.IL).

Xoo pabomut.

1. Paccmotpets moj symoi "mMouky" kopaei cocusl (Pinus sylvestris L.) uin enn (Picea abies (L.) Karst.) , Boinenutsb
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
0003HaYEHM.

2. PaccMoTpeTh KOPHEBYIO CHCTEMY JFonMHA ik Kiesepa (p. Trifolium), ropoxa (Pisum sativum L.). Haiitu 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




3.

npemnapare, BAelaTh HEOOX0IUMbIC 0003HAYCHHUS.

PaccMoTpeTs BHELIHMI BHI KOPHEBBIX CHCTeM 4YHCTsAka BecenHero (Ficaria verna Guett.), q100KH AIBYJTHCTHOU
(Platanthera bifolia (L.) Rich.), ountka mypmyproro (Sedum purpureum (L.) Schult.). Haiitu 3amacatouiue (KopHeBbie
LINIIKK) U TUTAIOMHEKOPHH.

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

4.

3aracarolie U MUTAIOMNE KOPHH.
PaccmoTpers BHemIHUI BU MOBWIMKH eBporeiickoi (Cuscuta europaea L.), HaWTH KOPHU-TIPECOCKH, TIOCMOTPETh Ha
CBSI3b KOPHEHCPACTCHHEM-X03IHHOM.PaccMOTpEThroTOBBIIIPENapaTIIONEePETHOr0CPE3acTeOIICKOPHIMHU-TIPUCOCKAMHU
napasurta. OOpaTUTh BHUMaHNE Ha CBSA3b C MPOBOAAIICH CHCTEMOH X035 HHA.

3amanue: 3aprcoBaTh BHEIIHUI BU] U TIOTIEPEYHEIH cpe3

5.

PaccmoTpeTh BHEITHHH BUI KopHEnTooB Mopkosu (Daucus sativa (Hoffm.) Roehl.), ceexnsr (Beta vulgaris L.) u ap.
HaiiT cOGCTBEHHO KOPEHB, TUIIOKOTHIILHYIO YaCTh KOPHEIIoAa (IIeHKa), pO3eTKY JIUCTHEB(TOJI0BKA).

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

PO3ETKY JIUCTHEB.

KOHTDOJ’ILHLIC BOIIPOCHI:

ouprwdE

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’ 0OEr1 pa3HOOOPA3HBIX TPABSHUCTHIX U IPEBECHBIX PACTEHUH (AMKas pelbKa, ICHOTKa,

MamXKeTKa WM PyTUe TPaBbl. OOETH AepPEBhEB - ICEHb, KIICH, JIUMAa, 1y0, Oy3uHa).

Xoo pabomuvt.

1.

Paccmotpets GesnuctHbie mobern Oy3unsl (Sambucus racemosa L.) HaldTi THCTOBBIC PYOIIbI M JTUCTOBBIC CIIC/IBI.
OTMETHUTH BETETATUBHEIE K TCHCPATUBHBIC TOYKH, U3YUUTH UX CTPOCHUE.

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

2.

Paccmotpers Oesnucthbie noberu sicens (Fraxinus pennsylvanica Marsh.), kinena (p. Acer L.), munsr (Tilia cordata
Mill.), ny6a (Quercus robur L.) Haiitu nuctoBbie pyOIbl, OTMETUTH PACIIOJIOKEHUE TUCTOBBIX CIIEJ0B 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

3.

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 Gesnucthbie mobern ayba (Quercus robur L.) HaiitTh nucTOBBIE pPYyOIBI, OTMETHUTH PACIOIOKEHHE
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).




Xo0 pabomui:

Paccmotpute muorometnue mnobern sicens (Fraxinus pennsylvanica Marsh.), coctosimiye U3 HECKOJBKHX TOJUYHBIX
npupocToB. Kak ocyliecTBisieTcs: exerofiHoe HapacTaHue 3THX moberos? BepxyiieuHas modka Tporaercs B pocT,
Pa3BePTHIBAIOTCS 3AJI0KEHHBIC B HEil TCTOBBIC 3a4aTKH, BHITATUBAIOTCS MEKIOY3JHS 32 CUST HHTEPKAISIPHOTO POCTa,
(bopMupyeTCcs HOBBII TOAMYHBIA MOOET, MBI YK€ 3HAEM 3aKOHOMEPHOCTH €ro pocta. BOKOBBIC MOYKH MPEIbIIYIIETO
MIPUPOCTa TOKE MOTYT TPOTaThcsi B pocT, 00pasyst OokoBble moderu u T.1. OOpasyetcs cucrema noderos. Hapacranue
[JIABHO OCH 3a CYeT BepXYIICUHOH MOYKH Ha3bIBACTCS MOHOIOMMANBHBIM (MONOS —omuH, podium — och), a BeTBICHHE
6okoBbIM. [IpryeM, MbI MOXEM YBHACTh Y APEBECHBIX PACTEHHUil, YTO TPOTAIOTCS B POCT CaMbie BEPXHHE MOUYKH
TOAMYHOTO MPUPOCTA, B 0a3aNbHON YacTu mobera ModYKy crsiipe. Takoe BETBICHHE HA3bIBACTCS aKPOTOHHBIM. Takum
00pasoM, y siceHs1 pOpMHPYETCSI MOHOIIOJMAIbHAS CHCTEMa IT00EToB.

1. PaccmoTpuMm HapactaHWe TiaBHO#M ocu u BerBienme y mumsl (Tilia cordata Mill.). BaumarensHo mocMoTpuTe Ha
BEPXYILKY JIUIIbI O JIyol. MOXXHO YBHETh, 4TO BEPXYIICYHAS [IOYKA OTMUPAET, HHOT/Ia OCTACTCS B BUJIE MAJICHHKOTO
3aCOXIIIEro IMeHbKA MIIN BU/ICH TOJIBKO HEOOIBIION pyoer.

Ha cienyrommii ron HapactaHue mobera 6yaeT 3a cueT O0KOBOI, BEpXHEH 110 MOI0KEHUI0, HATIOMHHAIOMICH BEpXYIICYHYIO.
TakuM 00pa3oM, MHOTOJICTHHH IMOOEr OKa3bIBACTCS COCTABICHHBIM U3 TOAWYHBIX MPHUPOCTOB PA3HOTO MOPSIKA,
€XKETO/IHO MPOUCXOIUT MepeBepInHrBanme. Takoil Th HapacTaHus OYAET Ha3bIBATHCS CHMITOUATBHBIM. A TIOCKOJIBKY
MepeBePIINHNBAHNE OCYILECTBISIETCS 3a CYET CaMOi BepXHel OOKOBOM MOYKU — aKPOCUMITOIHATIBHBIM.

Kpome nouku, obecreunBaroiiell nepeBepIInHUBAHNE HA CIICAYIOLIHN T0O/I, TPOTAeTCs B POCT U 4ACTh HIIKE PACIION0KEHHBIX
OOKOBBIX TMOYEK, HO OMATH-TAKH, CAMBIX BEPXHHUX [0 MOJOKCHHIO (akpoToHus). Takum o6Gpasom, (opMHpyeTCs
CHMIIOINAJIbHAS CHCTEMA.

VY TpaBSIHUCTBIX PACTEHHH THIT HAPACTAHUS OIMPEACISETCS MOJOKECHHEM IIBETOHOCHBIX MOOETOB, €ClM OHU Ma3yIIHbIE —
HapacTaHue MOHOMOUanbHOe. Eciu BepxylieuHsie — JanbHeillee HapacTaHue BO3MOXHO TOJIBKO 3a CUET Ma3yIIHBIX
MOYeK, HapacTaHUe OyIET CUMITOHATBHBIM.

3aganue:

2. OmpenenuTts TUI HApaCTaHMsS M BETBICHUS CICAYIOIINX pACTEHHI: KiieH sicenenucTHbIi (Acer negundo L.), 6epesa(p.

Betula), cupens (p. Syringa). [Toka3aTh cxemMy HapacTaHHs M BETBICHUSI.

3. Tlo MOJIONKEHHUIO [BETOHOCHBIX MOOETOB (MAa3yIIHbIC MM BEPXYIICYHBIC) OMPEACIUTh THII HAPACTAHUS CIEAYIOIIUX
TPaBSHUCTHIX pacTeHHil: momopoxHuk Oospiroii (Plantago major L.), rpaBunar peunoii (Geum rivale L.), cmonka
nankas (Viscaria viscosa (Scop.) Aschern.), BepOeitnuk o0sikHOBeHHSI# (Lysimachia vulgaris L), kopocTaBHHK MoJIeBO#t
(Knautia arvensis (L.) Coult.), npema 6enas (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cuctembl oOeroB
3TUX BUIOB. [loueMy BO30OHOBIICHHE TPABSIHUCTBIX PACTCHHUI HA3bIBACTCS 0A3UCHMITOAUATBHBIM?

4. PaccMotpuTe 0Opa3oBaHHMe CHUCTEMBI 1MO0OeroB y muiayHa OymaBoBuanoro (Lycopodium clavatum L.) kak npumep
AHU30TOMHOM AuXoTOMHH. [0 KakKUM TpU3HAKAM BETBJICHHE Ha3biBacTCs BepxyieunbiM? Kak oHo mpoucxomut? Jlms
CpaBHEHHS PacCMOTPHTE TaIoMbl Gykyca (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.

akrwnE

Memamopo3vl noveza

Lenv: 1) [T03HAaKOMHUTBCSI C Pa3HBIMH THUIaMH MeTaMop]o30B oderoB, ocodeHHOCTAMH UX hopmupoBanust; 2) HayunTbes
CaMOCTOSITENILHO ONPEEIISATh THII METaMOp(hO30B TOOETOB.

Mamepuanel k 3ausamuro. GUKCUPOBAHHBIC JTYKOBHILBI, CTEOJCIYKOBHUIBI, KITyOHH, KOPHEBHUINA, KAayIEKChl PA3IMYHBIX
pacTeHH# (TIONbIIaH, MUCKApH, THALUHT, YECHOK, JIYK, JIFJINS, TIAJU0NyC, TOMMHaMOYp, KapTo(eib), CBEXUE KIYOHH
KapTodess 1 TonnHaMOypa, JTyKOBHILA PEYaToro JIyka, repbapHelil MaTepuan o teme «MeTtamopho3bl moberay.

Xo0 pabomer:

1. PaccmoTpuTe mpemioKeHHbIe TepOapHble 00paslpl, HAWAWTE MHOTOJNICTHIOK IOOETOBYI0 OCHOBY (OZyBaHUHK
(Taraxacum officinale Wigg.s.1.), kyneny (Polygonatum odoratum (Mill.) Druce), kneBep ropusiii (Trifolium montanum
L.), kaesep nyrosoii (Trifolium pratense L.), kymsips necHoii (Anthriscus sylvestris (L.) Hoffm.), auctoren (Chelidonium
majus L.), kopocraBuuk mosesoii (Knautia arvensis (L.) Coult.), maty nosnesyro (Mentha arvensis L.s.l.), rpaBuiar
peunoii (Geum rivale L.), meipeii monsyuwmii (Elytrigia repens (L.)Nevski), masens (Rumex L.), mangpimn Maickuit
(Convallaria majalis L.), maitauk asymuctabeii (Maianthemum bifolium (L.) F.W. Schmidt), Boponwuii rmas (Paris
quadrifolia L.), ropen 3mennsiit (Polygonum bistorta L.) uap.).

3amanue: BpiGepere pacTeHHs ¢ KayaeKCaMH, SIUTCOTCHHBIMH ¥ THIIOTEOTEHHBIMH KOPHEBHUIAMH. BHHMAaTelbHO
paccMoTpuTe crocod 06pa3oBaHuMs, XapaKTep HApaCTaHHUs M BETBJICHUS. 3apHCOBATh BUI PEICTABUTENCH Pa3IHIHBIX
TPYIIIL

2. PaccMOTpeTh BHEIIHMI BU, IPOAOIBHBII M OMEPeUHbIH pa3pesbl aykoBuLsl iauu (Lilium L.), perraaroro myka (Allium
cepa L.), napuucca (Narcissus L.), Tronpmana (Tulipa L.), ragrousero ayka (Muscari Mill.). BeiscHUTE pa3HULY B
CTPOCHHH, criocobe 00pa3oBaHus, MPOJOIKUTEIEHOCTH KU3HH.

3ananue: 3aprcoBaTh NPOJOJIBHBIN U MOMEPEYHBIN CPE3bI Pa3HBIX JIYKOBHUII, 0003HAYHUTh MOKPOBHBIE U 3aMAcarolye YeIyH,
BepXyLICYHbIC U MasylHble ToYKH. CrenaTs BBIBOJIBI O TUIIAX HAPACTAHMUS, IPOAOKUTEIBHOCTH )KU3HHU, CIIOCOOHOCTH
K BET€TATHBHOMY Pa3MHOXKEHHIO.

3. Paccmorpers kimyOHenykoBuibl minaamonyca (Gladiolus imbricatus L.) Kakas wuacte moGera mojasepraercs
napeaxumaTu3anuu? Kak mpoucxoaut BereTaTuBHOE pazMHokeHHe? Kakoit crmoco6 HapacTaHus?

3aganue: 3apucoBaTh BHEIIHMI BHJ W MOINEPEYHbIH cpe3 KIYyOHeTyKOBUIBL OTMETHUTh JIHCTOBBIC PYOLBI, TOYKH,




NPUIATOYHBIC KOPHHU, CTOJIOHBI C «ICTKAMUY.

4. PaccMoTpeTh BHEIIHHMH BHA cenMmuuHuKa esporeiickoro (Trientalis europaea L.) wam amokcsl myckycHoit (Adoxa
moschatellina L.), semusauku necuoit (Fragaria vesca L.). 3aganue: Hajiti mon3eMHble M HaJ3eMHBIC CTOJIOHBI,
3apUCOBATb.

5. Paccmortpets kiyOHH KapTodess (Solanum tuberosum L.), tonuuramOypa (Helianthus tuberosus L.). Haiitu Bepxyiky u
OCHOBAHHE, JIUCTOBBIC PYOLIbI, TOYKH.

3amanue: 3apucoBath KiIyOHU KapTo(hesst U TOonHHaMOypa.

Paccmotpets dummokmaauu urmist (Ruscus hypophyllum L.), kmamoauu criapsku (Asparagus L.), komroduku GOsSphIITHAKA
(Crataegus sanguinea Pall.), ycsr orypria (Cucumis sativus L.). Bce 3To mpuMepsl pa3HbIX BHIOHU3MEHEHUH mobera.
Kakne ¢pyskunm onn Bemonasator? Kakue moGern nmoasepraroTcs mogooHoMy MeTaMopdozy?

3anaHue: 3apucoBarTh.

KoHTpoJIbHBIE BONIPOCHKI.

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?

LR

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 HHIAMBUIYaIbHON paboThl ONPEEINTh OCHOBHBIE BHIbI 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 pabomer:

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 BOHHOCLI:




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.

WP

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 pabomor:

1. Pacnpeznenuts pa3naToyHbIi MaTepual 1o XU3HEHHBIM (OpMaM UCXO/s U3 OCHOBHBIX MPH3HAKOBKIACCU(DUKALHH.

2. BBIICHUTH OCHOBHBIE OTIIMYHUTENBHBIE IPU3HAKN Pa3HbBIX )KU3HEHHBIX (opM. 3ananue: 1. 3apucoBarh, 3anucarth
MIPUMEPBHI 10 KaXKJ0H XKU3HEHHOH (opMme.

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

[Tan HK0570r0-MOP(0JIOrHYEcKOro ONUcaHus TPABSIHUCTBIX PACTEHUH

1. HasBanme pacteHus (pycckoe u OMHAPHOE JaTHHCKOE), CHCTeMaTHIECKasl PIHAIUIC)KHOCTE(CEMEHUCTRO).

2. Mecto oburanus (yKa3aTh pacTHTEIBHOE COOOIIECTBO, B KOTOPOM COOpPAHO aHAIM3UPYEMOE PACTCHHE):

Jiec: MUPOKOIUCTBEHHBIH (1yOOBHBIH, TUITOBBIN, KIICHOBBIHA U JIp.), MEIKOJIHCTBEHHEIH (Oepe30BhIii, 0CHHOBO-OJIbXOBHIH),
XBOUHBIHN (€JOBBINA, COCHOBBIN, INCTBEHHUYHHUK), CMEIIAHHBIH (XBOIHHO-IIMPOKOINCTBCHHBIN);

TyT (MMOEMHBIH, CYXOIOJBHBIN);

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

cTenb (pa3HOTpaBHAs KpacoyHasi, pa3HOTPaBHO-KOBBUIbHAS, KOBBUIbHAS U JIP.); BOJAOEMBI U UX Oepera (pysl, o3epa,
pPY4bH, PEKN);

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

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

4. Tlon3eMHbIe BereTaTUBHBIE OPTaHbl.

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:

Kopresuie — xapaktep pocra (JUIMHHOE, KOPOTKOE, YKOPOUCHHOE, BEPTUKAIBHOE, TOPU30HTAIBHOE, KOCOE, MOHO- HITH
CHUMIIOANAIBHO HapacTarollee, THIIO- WK AITHTCOTeHHOE), TOJIINHA,

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

JlykoBuisl — hopma, BelIMUMHA, OKpacKa, XapakTep NOBEPXHOCTH, IUIEHYAThIE, YellyHuaThle, MOHO - WM CUMIIOUAIBHO
HapacTarolie, MHOTOJIETHHE U OJHOJIETHHE, IPOCThIE U CIJIOXHBIE, MOP(OIOTHUECKas MPUPOJIa JTYKOBUYHBIX YeITyl
(HM30BBIC JINCTHS, OCHOBAHHS CPEIUHHBIX);

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

5. HamzemHbIe OpraHsL.

a) Mopdosnorus Hag3emHbIX 1mo0eroB: muddepenHunanms no GyHKUUsIM (reHepaTHBHBIC, BEreTaTHBHBIC, BEr€TaTHBHO-
TeHepaTUBHBIC), THMBI MOOETOB TO [UIMHE MEXAOY3IHi (PO3ETOUYHBIE, MOIYpPO3ETOUYHBIE, OE3PO3ETOYHEIE), IO
HapaBJICHUIO pOCTAa W TIOJIOKEHHIO B TIPOCTPAaHCTBE (OPTO- ¥ IUIATHOTPOIIHBIC, TIOJI3YYHe, CTEJIOIINecs,
TIPUITIOTHUMAIOIIHECS, BRIOIIUECS U TIP.), TI0 JUIUTENFHOCTH KHU3HH (IUKIMYHOCTh: MOHO-, AW~ WM HOJTHIUKIMIECKHIE
mo0ern), Hauare MoOeroB ¢ HEIOJIHBIM IMKJIOM Pa3BHUTHS, BUAON3MEHEHUS HAaJ3eMHBIX MOOEroB, MOJOKEHHE TTOYeK
BO300HOBJICHHSI.

Crebenb — popMa Ha ITONIEPEeYHOM CEUCHHH, TOJIINHA, [[BET, XapaKTep TOBEPXHOCTH M CTEIIEHb OITyIIEHUsI, BUIOM3MEHEHHUS
crebs.

JlucTbst — THI JIUCTOpAcHONOXKEHHsT (OUYEepeaHOe, CYNPOTHBHOE, MYTOBUATOE), HAJIWYHME JINCTHEB pasHbIX (opMarui
(HM30BBIX, CPESAMHHBIX U BEPXOBBIX), PA3HOOOpa3He CPETUHHBIX JIHCTHEB (TeTepO- WM 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,
pa3IenbHBIX M PACcCEUeHHBIX yKa3aTh Takke (OpMy JomacTeil, CETMEHTOB, Joei), GopMa OCHOBAHUS W BEPXYIIKH
JUCTOBON IIJIACTHHKH, XapaKTep Kpas W KIJIKOBAHMS JICTA, OKpPACKa BEpXHEH W HIKHEH MOBEPXHOCTH, OCOOEHHOCTH
OTTyIIEHHS.

6) CouBetuss — TN (TMPOCTHIE, CIOXKHBIE), Ha3BaHHWE (KHUCTh, KOJOC, METENKa, TUPC W T.J.), XapaKkTep OJUCTBEHHOCTH
(bponmo3nble, OpakTeo3HbIE, (QPOHAYIE3HBIE, DSOPAKTEO3HBIE), OCOOCHHOCTH aNWKAIbHBIX MEPHUCTEM |
TIOCJIE/I0BATENILHOCTD PACITyCKaHHsI [IBETKOB (OTKPBITHIC, HEONPEICICHHbIE, OOKOLBETHbIE, BEPXOLBETHBIC, 3aKPHITHIC,
OIIpeJieJICHHbIE), THUII U XapaKTepUCTHKa cuH(IIopeceHnN (00beMHEHHBIX COI[BETHIT) — MOHO- WJIM ITOJIUTEINYECKHUE,




METebYaThIC, THPCOUTHBIE, IIP.

6. PenpomykTHUBHBIC OpTaHbIL.

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,
OMYILICHHUE), BEHYHK ((hopMa BeHUHKa, OpMa U CpacTaHHE JICTICCTKOB, HAIMYKHE OTTHO0B, OKpacka, 0COOCHHOCTH 3¢Ba U
Tp.); aHAPOIEH — YHCIO THIYMHOK, XapaKTep MX PACIIOJNIOKCHUS, CTCNEHb cpacTaHus (it O0OOBBIX — OJHO - WIIH
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 allOKaPITHOTO - MOHO-
WM TIOJIMMEPHBII ), MOJIOXKEeHHE U (hopMa 3aBsi3H, CTEIICHb BEIPAKEHHOCTH CTOJI0MKa, popMa 1 OKpacka phUIbIIa; CIIOCO0
OTBUTEHUS, (OpMYTIa U THarpaMMa IBeTKa.

0) ITnoaer 1 cemeHa.

[Tnomp1 — THI (amo- WK [IECHOKAPIINH), Ha3BaHUE (OPCIIKH, IUCTOBKU, 000BI, KOPOOOUKH, CTPYUKH, SITOJIBI U T.11.),
0COOCHHOCTH BCKPBIBAHUS CYXUX MHOTOCEMSIHHBIX, KOHCUCTCHIIHSI U OKpacka COYHBIX IIOOB.

Cemena — pa3mepsl, (hopMa, OKpacka, HATHINE MPUCCMSIHHUKA, OCOOCHHOCTU CTPYKTYPhI U OKPACKU CEMEHHOM KOXKYPHI;
9KOJIOTHS PaCIPOCTPaHEHHS IJI0I0B U ceMsH (6apo- WK alJI0XOpHbIE, SKTO300X0PHbIE, SHI0300X0pHbIE, aHEMOXOPHBIE
1 T.11.). Bce i 110 1e1 ¥ ceMeHa OJTUHAKOBBI 110 (hOpMe U OHOIOTUIECKUM OCOOCHHOCTSM, HIMEET JIM MECTO FeTePOKAPIIHS
1 TETePOCIIEPMHUSI.

7. [eranpHas XapaKTEpUCTHKA KU3HEHHOW (OPMBI C YYeTOM CTPYKTYpHl HAg3eMHBIX M IOJ3EMHBIX OPTaHOB,
MIPUHAJICIKHOCTE K 9KOJIOTHIECKUM TPYIaM 1o (pakTopam BIIard, CBeTa u T.II. buonormueckuii tum no PayHkuepy.

8. IlpakTudeckas 3HAYUMOCTH, UCIIOJNF30BAaHHE YEIOBEKOM (JICKQpCTBEHHOE, KOPMOBOE, TEXHHUYECKOE, ICKOPATUBHOE,
COpHOE M T.IL.).

3anaHue: 3apucoBarhb.

KoHTpoabpHbIE BOOPOCHI!

Hatb onpenenenue xu3neHHOH hopme(OKD).

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?

aprwddE

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 €JKOTO, KyNAILHHUIIBI €BPOIICHCKOM, TOpoXa I0CEBHOT O,
KYOBIIIIKH KEITOH.

Xoo pabomer:

1. Paccmotpetb HBeToK JrotHka eaxoro (Ranunculus acris L.), HaliTy Yameyky, BEeHYUK, TBIYUHKH, eCTUKH. [locynTath
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. TaxkuM 5xe 06pa3oM JIaTh XapaKTEPUCTHKY IBETKY KymansHHIBI eBporeiickoii (Trollius europaeus L.), ropoxa moceBHOTo
(Pisum sativum L.). HaliTu 0COOCHHOCTH B CTPOCHHH OKOJIOLIBETHHKA, B PACIHOJIO)KEHHH HEKTAPHUKOB, B CTPOCHUH
aHIpOLEs U THHEIIes.

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

3. Paccmotpets nBetok KyObiniku sxenroid (Nuphar lutea L.). Haiitu nocteneHHbIi epexo OT JISMECTKOB K ThIYHHKAM.

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

3apucoBaTh MEPEXOAHBIA PSIT OT JIEECTKOB K THIYMHKAM.

4. B xagecTBe KOHTPOJBHON PaOOTHI COCTaBHUTh XAPAKTEPUCTHUKY MPEIJIOKEHHOMY IPEToIaBaTeNIeM IIBETKY KaKOTO-TO
BHIA.

KoHTpoJibHBIE BOIIPOCHI:

1. Yro HaA3BIBAIOT IIBETKOM?

2. Kakumu nmpusHakamu XapakTepU3yeTcsl OKOJIONBETHUK? KakoBBI BAPHAHTHI €r0 CTPOCHHUS?
3. Ha3zoBure 0cOOCHHOCTH 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 pabompvi.

1. PaccmotpeTs uBetok auaud turposoi (Lilium tigrinum L.). 3anucate dopmysty, 3apucoBath auarpaMmy. BeraaeHUTh
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. TlpurotoBWTH Tpemapar MBUIBIBI [BETYIINX pacTeHuil (oJyBaHUYMK JieKapcTBeHHBIH — Taraxacum officinale u mp.),
MIOMETHB €€ Ha MOKPOBHOE CTEKJIO B KaIlIIO pacTBopa caxapossl (15 % ). Paccmorpers mox Mukpockonom. OTMETHTS, €
KaKOW MHTCHCUBHOCTBIO IPOUCXOAUT NTPOPACTAHHE ITBLUIHHKH.

J1st 5TOM Liesin Ha TIOKPOBHOE CTEKJIO HAHECTH KaIUTIo PAcTBOpPa caxapo3bl , IOMETHUTH B Hee MBUIBIYY U HAKPHITh 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. PaccMOTpeTh NecTHK JIMIINY, 3apUCOBaTh BHELIHUI BUA. PaccMOTpeTs Ha TOTOBOM ITpenapare MolepeyuHbIi cpe3 uepes
3aBsI3b.

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.

KOHTPOJILHEIE BOIIPOCHL:

1. Yro Ha3BIBAIOT LIBETKOM?

2. Kaxumu npusHakaMy XapaKTepH3yeTcsl OKOIOUBETHUK? KakoBEI BAPHAHTHI €r0 CTPOCHUS?
3. HazoBute 0COOEHHOCTH CTPOEHHS JICECTKOB, HX 3HaUeHHE?

Cmpoenue nnooa, knaccuuxayus no munam uneyes

Ienv: 1) TI03HAKOMHUTBCS. C Pa3HBIMH THIIAMH IUIOJIOB, OCOOCHHOCTSIMH HMX CTpoeHus; 2) Hayuurscs camocTosTenpHO
OTIPEIENATh THIT IUIOMIOB.

Mamepuaner k 3ansmuio: GUKCHPOBAHHBIE M CBEXHUE IUIONBI KanyxHUB! 6onoTHoi (Caltha palustris), orypua (Cucumis
sativa), momumopa (Lycopersicum esculentum), cmonesku Oenoii (Silene alba), zemmsanuku (Fragaria vesca),
kpeokoBHuKa (Grossularia reclinata), summm (Cerasus vulgaris), manuasr (Rubus idaeus), s6monu (p. Malus),
umnoBauka (P. Rosa), ropoxa (Pisum sativum), kmesepa (p. Trifolium), pempku mukoit (Raphanus raphanistrum),
cypenku (Barbarea arcuata), knena (p. Acer), sicenst (p. Fraxinus), ykpoma (Anethum graveolens), Gosipsitauka (p.
Crataegus), senenuyka sxentoro (Galeobdolon luteum Huds.), maka (p. Papaver), 6enenst (Hyoscyamus niger), rpasuiar
peunoii (Geum rivale) uap.

Xoo pabomuyi.

1. Paccmotperp Ha mpumepe Kamyxuuisl OomotHod (Caltha palustris) MHOrOMHCTOBKY, BO3HHKINYIO Ha OCHOBE
AIMOKapItHOro ruHeIe. OHpe}:[eJ'II/ITI) CHOCO6 BCKpPBIBAHUA, K YEMY MMPUKPEIUIAIOTCA CEMCHA.

3ananue: 3aprcoBaTh BHEIIHUH BHU/I IJI0Ja U TIOMIEPEYHBIN Cpe3 uepes JIUCTOBKY.

2. Cpenath monepeunsie cpe3sl yepes mioanl orypia (Cucumis sativa), nomuaopa (Lycopersicum esculentum), cmosieBku
Genoii (Silene alba). OnpenenuTs TUII THHELES ITUX PACTEHHH, THIT cCeMe3adarka. PaccMOTpeTsh MX MO/ JIYTIOH.

3amanue: 3apucoBaTh BHEITHUI BHJI M IOTIEPEYHBIN Cpe3 MII0/I0B, 0003HAYMB IPAHUIIBI TIO0TMCTUKOB, TUIAIIEHTY, CEMEHa.

Crenatb COOTBETCTBYIOIINE 0003HAYESHMSI.

3. Pa3o0parth MIobl Pa3HbIX PACTEHHH MO THIIAM THHETIES.

3ajanne: 3apucoBaTh BHEITHHWN BH TUTOJA W TMOMEPEYHBIA WM TPOJOIBHBIN Cpe3sl IUIOMO0B. J[aTh MCUEpIBIBAIONIYIO
XapakTEePUCTHKY IUIOY U TUITY THHeles. [laTh Ha3BaHUS TLIOaM.

KoHTpoIbHEIE BOOPOCHT:

1. Yro Ha3zwBaeTcs wiogoM? Kakue 4acTu BeTKa MPUHUMAIOT Y9acTHE B (HOPMUPOBAHUHU OKOJIOTUIONHHKA? B Kakmx
ciyJasix?

2. W3 kakux 4acTed COCTOMT OKOJI0IUIOAHMK? KakoBo ero pazHoobpasue?

3. Kak cienyer Ha3BaTh 1101k, 0OBIYHO MMEHYEMBIE SITOJI0H Y 3eMIISTHUKH, YePEMYXH, YEPHUKH, KPbDKOBHHKA,

[TUTIOBHHUKA, MaJIMHBI, PIOUHBI?

KakoBa CBsI3b MEXIy CEMEHAMHU M OKOJIOIIIOAHUKOM?

5. Kakue MOXXHO Ha3BaTh IPUCIIOCOOICHUS IIJI0A0B K pacipocTpaneHuio ceMsiH? Crioco0bl pacpOCTpaHEHHUS.

e

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 npakrndaeckoit 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

Puc.1. Mukpockon MBP-1 B pa3pese Puc.2. Mukpockornr MBP-1. Buenauii Bug

Onrtuueckre 4acTu oOpa3yroT BE CUCTEMBI — ocgemumenbHylo N HabmooamenvHylo. OCBETHTENbHAS CHUCTEMA
coctoutr u3 3epkana (1) wu xomdencopa (2) ¢ anepmyproii Juagpaemou (3) U CbeMHBIM ceemopurvmpom (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
BpaIIeHMs JHCKA, AJIS YeTO €ro 3aKpeIIsioT BUHTOM 14,

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.
Bpamas pykosATKy xpemanvepsl (Maxkposunm) 17, €ro MOXHO TOAHHMATh M OIyCKaTh AJSI OBICTPOTO HaBEJCHHS Ha
PE3KOCTB.

K tyOycomepxkatemo Ha romoBke 18 mpukperuieH TyOyc 19. Ocmabue cmonopmwviii éunm 2(, MOXHO CHSTPH
HaKJIOHHBII TyOyc M 3aMeHHTH ero mpsMbiM. CHu3y rosnoBku 18 mpukperuieHa pesoavgepnas conosxka 11, B THe3na
KOTOpOWl BBHMHYMBAIOTCS OOBEKTHBBL. BUHT 21 Ciry)HT JUIS IEHTPUPOBAHHS TOJIOBKH, M €T0 HU B KOEM CiIydae HeJIb3s
TpOTaTh.

Wzyuaemsblii mpemnapar KiIagyT Ha CTOJMK MHKPOCKOIA I0J] OOBEKTMBOM M OCBEIIAIOT CHU3Y IYYKOM CBETa,
OTpa)XCHHBIM OT 3epkaja. Jlyuu, coOpaHHbIe KOHIEHCOPOM, IPOXO/IST Yepe3 Mpernapar 1 MomnagaoT B 00bEKTHB, KOTOPbIH
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,06pexTiBaMu ¢ coOcTBeHHBIM yBenuaeHueM 8X, 20X u 40X- Obuiee yBenudeHne, morydaeMoe py KaKoi-
100 KOMOMHAIMH OKYJIIpa U 00BEKTHBA, BHIUMCISIOT IEPEMHOKEHHEM YKa3aHHbIX Benu4yuH. Hanpumep, koMOuHaIus
okymsip 15X m obwvextmBa 8X maer obmee yBenmdenue 120. O6wvexTHB 8X maeT Tak HaszpiBaeMoe Maioe (ciaboe)
YBEJIWYEHNE, OCTaIbHBIE 00BEKTHBEI — OoutbIoe (cribHOE). OO0BeKTHB ¢ yBenmueHrneM 90X HCHOIb3yeTCs PeIKO U MPH
paboTe ¢ HAM Ipenapar J0JKeH OBITh 3aKITI0YEH B 0COOYI0 NMMEPCHOHHYIO CUCTEMY.

Jisi cO3HATENBHOTO MCHOJIB30BAHUS BCEX BO3MOXHOCTEH, MPEJOCTABISIEMbIX MUKPOCKOIIOM, OUYeHb BaXKHO UMETh
SICHOE TIPEZICTaBIICHNE O paszpeuiaioujeli CnocCOOHOCMU ONTHYECKON CHCTEMBI.

KadecTBO MHKPOCKOITUUYECKOT0 H300payKEHUSI ONPEIEIIETCS TEM, KAaKOM BEJTMYMHBI JISTAJIM MOYKHO B HEM Pa3JIHuHTh,
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 ynoTpeOIIsioT criennanbHble ocBeTuTe bHbIE anaparei(OM-17,01-19).

OcBellieHNEe YCTaHABIMBAIOT CJICAYIONIMM 00pa3oM: MHKPOCKOI CTaBSAT MPOTHUB JIEBOTO IUIEYA; BPAIlas PEBOJIBBEPHYIO
TOJIOBKY, CTaBAT OOBEKTUB §, MPOBEPSAIOT €ro LEHTPHPOBKY M PACCTOSHUE A0 NpeAaMeTHoro 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.

IIpucomoenenue npenapama.

Yamie Bcero M3y4aroT HIpenapaTsl, NMOMELIeHHble B BoAy. M3-3a HcmapeHHs 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.
OpHaKo 9acTo pe3koe M300pakeHHEe OTCYTCTBYET HM3-3a 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.

Heo6x01MMO 3aIIOMHHTE CIEAVIONINE OPABUIA:
1. oOecmeunTs XOpoIIee OCBEICHHE 00BEKTA.
HAYUHATH PA0OTY BO BCEX CIy4asx C MaJOro YBEIHUYCHHS.
MHKPOMETPCHHBIM BUHTOM U BUHTaMH JHMCKa CTOJIMKA MIOJIb30BATHCS JIUIIb MPU OOJIBIIIOM YBEIUUYCHUH, KOTIa
OCHOBHAsI HABOJIKA CJIeJIaHa C MOMOIIbI0 MAKPOBHHTOB.
OIyCKaTh TYOYC MOKHO TOJIBKO TS5l COOKY Ha MPEIMETHBIN CTONHUK, TOJHUMAT — LIS BOKYJISP.
HEJITb3s1 TOTOBUTD MPENapaT Ha MPEAMETHOM CTOJIHKE.
COJIepIKaTh MHUKPOCKOI B YHCTOTE.
IMocne paboThl ¢ mpenaparoM HEOOXOJMMO MEPEBECTH MUKPOCKOI HAa MAloe YBEIWYEHHE, COOTBETCTBEHHO, MPHU
3aBEpIICHUH BCeH pabOThl MUKPOCKOI JOJDKEH OCTAThCSA HA MajoM YBEIMYCHHH WJIM PEBOJBBEPHOE YCTPOHCTBO
JIOJDKHO OBITh B MTPOMEKYTOUHOM MOJI0KCHUU
noce paboThl ¢ MUKPOCKOTIOM 3a(HMKCUPOBATH Ty0Y C BUHTOM.
9. NepeHOCUTh MHKPOCKOI HYKHO, MOJUICPXKHBAsi OJHOW PYyKO#l MMOJi OCHOBAaHHE INTATHBA, BTOPOH — JiepXach 3a
H30THYTYIO YacTh TyOyCOAEpKaTes.
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3AAAHHUE 2

CocTtaBbTe KOHCHEKT 1o TeMe «/lemenne kieTok. MuTto3». OTBeThTEe Ha KOHTPOJIBHBIE BONPOCH!. [laiiTe onpenencHue
IIOHATHIO ((TOTI/IHOTGHTHOCTL», IIOSICHUTE €T0.

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.
O}:[HaKO B IIEPUOM IMOKOA B TAKUX KJICTKAX MPOUCXOJUT MPOIECCC MOATOTOBKHU AApa K ACJICHUIO, CBSI3aHHBIN CO CJIOKHBIMH
MeTabOoIHYECKUMHE ITpeoOpa3oBanusmu. B unrepdase pasnuyaror 3nepuoja:

o npecunmemuueckui (G1 - gap), cunres 6eska, moAroToBka K yasoenuto JJHK

o cunmeuueckuil (S - syntesis), yasoenue JJTHK

o nocmcunmemuueckuti (G2), MOATOTOBKa K MOCTPOCHHIO BEPETEHA U HAKOTICHHE YHEPTHH.
TIpOA0IKUTEIHPHOCTD MUTOTHYECKOTO IIMKJIA IJTUTCS 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. IIpodaza — camas mmmTtensHas (a3a MuTO3a. SOpo pa3peIXIIETCS, YBENWIMBAETCS, IOCTENEHHO CTAaHOBATCS
3aMETHBIMH XPOMOCOMBI, HCUE3AI0T SIPBHIIIKK. B KoHIEe mpodasbl saepHas o00J0YKa PacTBOPSETCS, HAYMHAET
00pa30BBIBATHCSI MUTOTHYECKOE BEPETEHO.

2. B nHavane merada3bl XpOMOCOMBI JOCTUTAIOT MaKCHUMAIIbHOM CIHUPaIH3alliy, PacloiaratoTcs M0 SKBATOPY KIETKH,
LEHTpaMepaMUIPUKPEIISICEKHUTAMBepeTeHa. LleHTpaMepbIpacioiaratoTCs BCTpOro3KBaTopualibHOMIIIOCKOCTH. B
9TO#t (haze 3aMeTHO, YTO XPOMOCOMBI COCTOAT M3 2-X Xpomarua. Ha 3Toi daze MOXKHO MOJICUUTATH YHCIO XPOMOCOM
U OTIPEACTTUTH UX(POPMY.

3. B anadase neHTpamepsl pa3aeiIOTCS U XPOMATH/IBI C MOMOIIBIO HUTEH BEPETeHA PACXOIATCS K MOJIFOCAM KIICTKH.
Yuciio XpoMaTu y KaKA0ro MoJica paBHO HCXOJHOMY YHCITY XPOMOCOM.

4. B tenodaze HabmromaeTcs mporecc MPOTUBOMOJOXKHBEIA mpodaze. XpOMOCOMBI MOCTETIEHHO AECIUPATN3YIOTCS,
fepecTaroT ObITh 3aMETHBIMHU, BOCCTAHABJIMBACTCS siiepHast 000si04Ka. BMECTO MUTOTHYECKOTO BepeTeHa BO3HUKAET
HOBas BOJIOKHHCTAs CTPYKTypa - GparMoIuiacT, IpOUCXOANT UTOKIHE3. Ha 3ToM MHTO3 3aBepImaeTcs.




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

Bonpocvt ona konmpons:

1. Yrto Takoe MUTOTHYECKHUH IIUKJI, KAKUM KJIETKaM OH CBOMCTBEHEH?

2. KaxkoBo 3HaucHHE U B 4eM 0COOEHHOCTH MHTEp(a3bl?

3. Ilepeuncnuth MOCIEIOBATEIEHOCTE H3MCHEHUI HA Pa3HBIX (Pa3ax MHTO3A.
4. KakoB OHOJOTrHYECKHIA CMBIC MUTO3a?

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

3AAHHUE 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. OHpeZ[GJ'II/ITC HX THUIIBI IPOpACTAaHUA.

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

3AAHHUE 8

Hcnonb3yst marepuaibl 1aboparopHoii 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?

N~ WNE




3. MeTroauueckue MaTepHaJIbI VI MOATOTOBKH K IK3aMEeHaAM

IIpy MOATOTOBKE K MIIH 9K3aMEHY CTYICHTY HEOOXOJMMO BHUMATEIbHO 03HAKOMHTBCS CO CIIUCKOM BOIPOCOB U U3y4HUTh
BECh HEOOXOAMMBIH TEOPETHUECKII MaTEepHall HCTIONB3Ys! KOHCIIEKTHI JIEKIMH, YIeOHHKH 1 y4eOHBIE TOCOOHS M3 CIIMCKOB OCHOBHON
1 JOTIONTHUTENIBHOM JINTEpaTyphl M JIUTEPaTyphl A CAaMOCTOSITENIBHOrO M3ydeHus TeM. OOs3aTeNnbHO CIEAyeT MPOCMOTPETh BCE

PHCYHKH, BBITIOJHEHHBIE B aTH00ME, PICYHKU B yIeOHHKAX U YIeOHBIX TIOCOOMSIX.
K naTte Ha3HAYE€HHOI KOHCYJIBTAIIMU CTYACHTHI JOJDKHBI ITOJrOTOBUTH BOIIPOCHI IO TEMAaM, BBI3BIBABIINM

3aTpyAHEHUS.

4. TpeOoBaHuS K PEHTHHI-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
OTYeT 1o BHINIOIHEHUIO 5
CaMOCTOSITENbHBIX paboT
KoHTposbHbIe pabOThI 15
Hroro 3a I moayJib: 30
I AHaToMHYecKue 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 monynn: 30
JK3aMeH: 40
HUTOI'0O: 100
Ne mogyns Tembl Buasl paéot Bamisl
I 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
Hroro 3a I moays: 30
1 JKuznennas Gopma. OT4er 1o BBITIOTHEHHIO TaO0PaTOPHBIX 10
T'enepatuBHbIe OpraHbl pabot
LIBETKOBBIX PaCTCHH OTYeT 1O BBINOJIHEHUIO 10
CaMOCTOSATCIIbHBIX
pabor
KoHTponpHbIE paboTHI 10
Hroro 3a Il moay.s: 30
JK3aMeH: 40
HUTOIO: 100




MPUJIOXKEHHUE 3

9. CBenenust 00 00HOBJIeHNH padoyeld MPOrpaMMBbl JHCHUILUIHHBI (MJIM MO/TYJIS)

Ne OO0HoBJIEHHBIH pa3aen padoyeii Onncanue BHECEHHBIX PexBU3UTHI JOKYMEHTA,
IL.I1. nmporpammbl JIMCHUIIIMHBI H3MEeHEeHH YrBepaAuMBIIECIr0 U3SMEHECHU S
1 [TepedeHs IPOrpaMMHOTO 00ECITCUCHUS B nepeyeHb IIpoTokon 3acemanus kademps
MPOrPaMMHOI0 Boosoruu u puzunonoruu Ne 6 ot
oOecnieueHus gobasnen  [26.04.2024 r
MuOTO(QYHKINOHATEHBIN
penakrop ONLYOFFICE
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