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1. LEJIM ¥ 3AJJAYY JU CLHUTIIMHBI

1.1 | Llenmp1o ocBOCHMS QUCIMILINHEI SIBSIETCS U3y YEHUE TEOPETUIECKIX 3HAHUHM pa3HO00pa3Hs paCTUTENILHBIX OPTaHU3MOB,
METOJIOB HCCIIEIOBaHMs, ONMCAHNUS HX aHATOMHUYECKUX U MOP(HOIIOTHIECKUX OCOOCHHOCTEH.

3amaum :

1. BelsicHeHHe 0COOEHHOCTEH pacTUTENbHON KIETKY;

2. N3y4eHue UTOJIOTHYECKUX OCOOCHHOCTEH TKaHEH pAaCTUTEIBHOTO

OpraHu3Ma B CBSI3U C BBIIOIHAEMBIMHU QYHKINUIMU;

3. BersicHeHHe 3aKOHOMEPHOCTEH pa3MeIIeHUsI TKaHEeH B pa3InIHbIX Opranax

pacTeHuii, pa3HooOpa3ue BaxKHEHINX CTPYKTYD;

4. VI3ydyeHne aHaTOMUU U MOP(OJIOTHHU BEreTaTUBHBIX OPTaHOB PACTEHMUS B CBSI3H C BBINOJIHIAEMBIMH (PYHKIIUSIMU, BOSHUKHOBEHHUE
UX B IIPOLIECCE 3BOIIOIUH U BOJIIOLMOHHBIE IPE0Opa30BaHus;

5. U3yueHune anaToOMUH 1 MOP(OJIOT M T€HEPATUBHBIX OPTaHOB PACTEHHUS B CBSI3U C BBIITOJIHAEMBIMU Oy HKIIUSIMU, BOSHUKHOBEHHE
UX B ITPOLIECCE SBOIIOIMH U SBONIOIMOHHBIE TPE0Opa3OBaHUS;

6. BrIissicHeHHE BIUSHUSI 9KOJIOTHYECKUX YCIOBUI Ha (DOPMHUPOBAaHHE

OTIEJbHBIX OPTraHOB U CHCTEM.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pa3nen) OIT: b1.0

2.1 | TpeboBaHus K NpPeABAPUTEIbHOM MOAT0TOBKE 00yUYaIOIIErocsi:

2.1.1 | Aucuurinaa npoBoautes Ha 1 kypce oOydenus (1 - 2 cemectpsl). [IpenBapurenasHast MOATOTOBKA JODKHA
COOTBETCTBOBAThH 0230BOMY IIKOJILHOMY YPOBHIO 3HaHHI 00 aHaTOMUH ¥ Mop(doioruu pacteHuid. Bo Bropom cemectpe
MOTYT OBITh HCITOJI30BAaHbI 3HAHHS, TIOJTYUYEHHBIE P OCBOCHUH AUCIUILIHHEBI [louBOBEIeHIE

2.2 | JucuumianHbl (MOIYJIH) U IPAKTUKH, VIS KOTOPBIX 0CBOEHHE JAHHOH T CIUILINHBI (MOIYJI51) HEO0X0IMMO KaK
npeamecTByOIIee:

2.2.1 | ITouBoBeaecHUE

2.2.2 | O3HaKoOMHTENbHAS MPAKTHUKA

2.2.3 | IIpakTuka o 60TaHHUKe

2.2.4 | Yaebuas mpaKkTHUKa

2.2.5 | OCHOBBI HAYYHO-UCCIIEIOBATEHCKON IESITETFHOCTH

2.2.6 | CucremaTrka pacTeHHI

2.2.7 | JlykoBUYHBIE pacTE€HHUs B CaJlOBOM IM3aiiHE

2.2.8 | [IpakTHKa 1O arpoTeXHUKE

2.2.9 | UaTpOonyKIus v akKIMMAaTH3aMMs PACTEHHI

2.2.10 | OBo1ieBOACTBO

2.2.11 | OcHoBbI JaHAmA(THOTO JU3aiHA

2.2.12 | ®usnonorus pacTeHUn

2.2.13 [ Oxosorust ¥ NpUPOAOIOIHE30BaHUE

2.2.14 | IInomoBoaCTBO

2.2.15 | [Ipon3BoaCTBEHHAS MTPAKTHUKA

2.2.16 | lexopaTuBHas J€HAPOIOTUS

2.2.17 | OcCHOBBI TOHAPHOT'O UCKYCCTBA

2.2.18 | BunorpanapctBo

2.2.19 | [IpepaumioMHast mpakTHKA

2.2.20 | CemeHHas penpoayKLus KyJIbTypHBIX pacTeHUN

3.IIVTAHUPYEMBIE PE3YJIbTATBIOBYYEHUA IO AUCHUIIVIMHE, COOTHECEHHBIE CIINIAHUPYEMBIMH

PE3YJbTATAMHA OCBOEHUS OBPA3OBATEJLHOM ITPOTPAMMBI

OIIK-1.3: Ucnonb3yeT 0a30BbIe 3HAHUS 00TAHUKH, 300J10TMH, MUKPOOHOJI0THHI, IKOJIOTUY  IOYBOBEAEHUS B
npodeccHoHAJIbHON 1eITeJbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI (MOAYJIS)

Kop HaumeHOBaHUe pa3aesioB U TeM Bup 3a- | Cemectp | YacoB | Mcrounuku | Ipumeyanue

3aAHATHSA HATHSA / Kypc

Pa3gen 1. PacTurelibHas KJIeTKa




1.1 PACTUTEJIbHAA KJIETKA. Jlex 4 [Tepeuens
Oco0eHHOCTH paCTUTEIBLHOM KIETKU. Y CTPOHCTBO OCHOBHOU U
MHKPOCKOIIA U MpaBuiia pabOThI C HUM, JIOTIOJTHUTENbH
MIPUTOTOBJIEHUE MUKponpenapaTtoB. O0mue oi1 yueOHoI
0COOCHHOCTH pacTUTENbHOU KileTkH. [{uromiasma, JIUTEpaTyphl,
MeMOpaHa 1uTormia3Mel. Sapo. OpraHouas! HEOOX0IUMOI
LUTOIUIa3MbI. Bakyomu, KiIeTOUHBIH COK, BKIIFOUEHMS, ISl OCBOCHUS
BeniecTBa 3amaca. O00JI09Ka paCTUTEILHON KIETKH. JIUCLUATITNHBI
ITopst, nepdopaunn. Kiierounsie cBsi3u,

MEKKJIETHUKHU. THIIBI pOCTa KIETOK. a) OcHOBHast
ToTUNaTEeHTHOCTbD. JIUTEpaTypa:

1.2 PACTUTEJIbBHAA KJIETKA. J1ab 8 [Tepeuens
Oco0eHHOCTH paCTUTEIBLHOMN KIETKU. Y CTPOHCTBO OCHOBHOU U
MHKPOCKOIIA U MpaBuiia pabOThI C HUM, JIOTIOJTHUTENbH
MIPUTOTOBJIEHUE MUKponpenapaTtoB. O0mue oi1 yueOHoI
0COOCHHOCTH pacTHTEIbHOU KiIeTKH. LluTomiasma, JIUTEpaTyphl,
MeMOpaHa 1uToruia3mMel. Sapo. OpraHouas! HE00X0TMMOit
LUTOIUIa3MbI. Bakyomu, KiIeTOUHBIH COK, BKIIFOUEHMS, JIJISL OCBOCHUS
BemecTBa 3anaca. O00I0YKa pacCTUTENBHON KIIETKH. JIUCLUATIITNHBI
ITopst, nepdpopaunu. Kiierounsie cBsi3u,

MEXXKJIETHUKH. THUIIBI pOCTa KJIETOK. a) OcHOBHast
TOTUNATEHTHOCTD. JUTEpaTypa:

1.3 PACTUTEJIbHAA KJIETKA. Cp 18 [Tepeuens
Oco0EHHOCTH PACTUTEIBHON KIETKU. Y CTPOHUCTBO OCHOBHOM U
MHKPOCKOIIA U MpaBuiia paboOThI C HUM, JIOTIOJTHUTENbH
MIPUTOTOBJICHHUE MUKpompenapaTtoB. O0rme oi1 yueOHoI
0COOCHHOCTH pacTHTEIbHOU KieTKH. [{uTormiasma, JIUTEpaTyphl,
MeMOpaHa 1uToruIa3Mel. Sapo. OpraHouas! HEO0X0TMMOI
LUTOIUIa3Mbl. Bakyoiu, KIIeTOYHBIH COK, BKIIFOUECHHS, ISl OCBOCHHUS
BenlecTBa 3anaca. O00JI04Ka paCTUTEIbHON KIETKU. JIUCLATIITUHBI
ITopst, nepdpopaunu. Kierounsie cBsi3u,

MEXXKJIETHUKH. THUIIBI pOCTa KJIETOK. a) OcHOBHast
TOTUNATEHTHOCTD. JUTEpaTypa:
Pa3zgen 2. Tkanu pacreHuii

2.1 TKAHU PACTEHUUN. Jlex 4 Ilepeuens
Txanu. BosHUKHOBEHUE TKaHU B SBOJIOIUHN, TPUHLIUIT OCHOBHOU U
knaccudukanuu OdpazoBaTeNbHBIC TKAHU. JIOTIOJTHUTENbH
MHoroo6pasue nNoCTOSHHBIX oif yueOHOH
TKaHei. [IokpoBHBIE TKaHU. MexaHNYeCcKue TKaH!. JIUTEpaTypHl,
IIpsaunbHele pactenus. [IpoBoasdiue Tkanu. HEO0OX0UMOM
Kcunema, ee npoBogsniue anementsl. drosma, ee JUISL OCBOCHUS
rpoBoasinye 31eMeHTsl. [IpoBoasimue mydku. JIMCLATIITNHBI

2.2 TKAHU PACTEHUUN. JIa6 10 Ilepeuens
Tkanu. Bo3HUKHOBEHME TKaHU B 3BOJIIOLIMH, TPUHIUTT OCHOBHOM H
knaccudukanuu OOpa3oBaTeNbHbIE TKAHU. JIOTIOJTHUTENbH
MHoroo6pasue nNoCTOSHHBIX oif yueOHOH
TKaHel. [IokpoBHBIE TKaHU. MexaHNYecKne TKaH!. JIUTEpaTypHl,
[IpsnunsHele pactenus. [IpoBoasiiye TKaHU. HEOO0X0TMMOH
Kcunema, ee npoBogsniue anemMentsl. drosma, ee JUISL OCBOCHUS
rpoBoasinye 31eMeHTsl. [IpoBoasimue mydku. JIUCLATIITUHBI

23 TKAHU PACTEHUMN. Cp 18 Ilepeuens
Tkanu. Bo3SHUKHOBEHME TKaHU B 3BOJIIOLIMY, TPUHITUTT OCHOBHOM H
knaccudukanuu O0pa3oBaTelbHbIC TKAHU. JTOTIOJTHUTENbH
MHoroo6pa3ue NOCTOSIHHBIX oif yueOHOH
TKaHei. [lokpoBHBIE TKaHU. MeXxaHNYeCKue TKaHU. JIUTEPaTypHI,
[IpsinunsHble pactenus. [IpoBoasimue TkaHu. HE00X0IMMOit
Kcunema, ee npoBogsniue anementsl. Posma, ee JUIS1 OCBOCHUS
rpoBoasinye 31eMeHThl. [IpoBonasimue myyKu. JIUCLATIITUHBI

Paznen 3. AHaTroMu4yecKue 0COOEHHOCTH 0CEBBIX
OpPraHoOB PaCTeHUIl




3.1 AHATOMUYECKHUE OCOBEHHOCTHN OCEBBIX Jlex 6 [Tepeuens
OPI'AHOB PACTEHMUIL OCHOBHOI 1
Crebenb. Pa3BuTHe aHATOMHUYECKOH CTPYKTYPBHI. JIOTIOJTHUTENbH
AHaTOMHYECKOE CTPOCHHUE CTEOIeH TPAaBIHUCTHIX oi1 yueOHoI
pacTeHH. AHATOMUYECKOE CTPOCHHUE MHOTOJIETHIX JUTEPATYPHI,
cre0Iei IpeBECHBIX PACTCHUM. HEO0XO0TUMOi#t
Kopens, ero ocHoBHBIE PyHKIIMU. MepucTema KOpHS. ISl OCBOCHUS
30HBI KOPHSI, UX 3HAYEHHE U CTPYKTYpPHBIE JUCITUTUTAHBI
ocobenHocTH. DopMUpOBaHUE NTEPBUYHON CTPYKTYPHI
kopHs. OcOBEHHOCTH AaHATOMHYECKOTO CTPOCHHS a) OcHoBHas
KOPHEH OJHOMOJIbHBIX U ABYJOJIBHBIX PACTCHHMH. JMTeparypa:
3anoxeHne kamOusi 1 JOpPMHUPOBAHUE BTOPUIHOM L.
CTPYKTYPbI KOpHS. MHOT0JIETHIE KOPHU IPEBECHBIX T'yne
pacTeHui. HKOBa MLA.,
CX0/CTBO U pa3IN4Msi B AHATOMUYECKOM CTPOCHHUH Buxropos B.II.
KODPHS U CTeOIs. AHaToMus

32 AHATOMMYECKHE OCOBEHHOCTU OCEBBIX JIa6 14 [epeueHn
OPI'AHOB PACTEHMUIA. OCHOBHOM U
Crebenb. Pa3BuTHE aHATOMHYECKOM CTPYKTYPBHI. JIOTIOTHUTENBH
AHaTOMHUYECKOE CTPOEHHUE CcTeOIeH TPaBIHUCTHIX 0i1 yueOHo
pacTeHui. AHATOMUYECKOE CTPOSHUE MHOTOJIETHUX JIUTEpaTyphl,
creliei IpeBeCHbIX pacTeHUH. HEO0X0TUMOH
Kopens, ero ocHoBHBIE PyHKIIMU. MepucTema KOpHS. JUISL OCBOCHHUS
30HBI KOpHS, HX 3HAY€HUE U CTPYKTYPHBIE JUCITUTUTNHBI
ocoberHocTH. POpPMUPOBaHUE IEPBUYHON CTPYKTYPHI
kopHA. OcO6EHHOCTH aHATOMHYECKOTO CTPOCHHS a) OcnoBHas
KOpHEH OIHOIOJILHBIX U JIBYJIOJIbHBIX PACTEHUN. JATeparypa:
3anoxxeHue kam6us U GOpMUPOBaHUE BTOPUYHOMN L.
CTPYKTYPbI KOpHS. MHOTOJIETHHE KOPHU IPEBECHBIX T'yne
pacTeHuH. HKOBa MLA.,
CXOMCTBO U pa3inyMs B aHATOMUYECKOM CTPOEHUH Buxropos B.II.
KOPHSI ¥ CTEOISI. AnatoMus

33 AHATOMMYECKHUE OCOBEHHOCTHU OCEBBIX Cp 22 [epeueHn
OPT'AHOB PACTEHUIA. OCHOBHO 1
Crebenb. PazBuTue aHaTOMU4ECKOH CTPYKTYPHI. JIOTIOJTHUTENbH
AHaTOMHUYECKOE CTPOCHHUE CcTeOeH TPaBIHUCTHIX 0i1 yueOHoI
pacTeHHid. AHATOMUYECKOE CTPOSHHE MHOTOJIETHUX JUTEPATYPHI,
crebeil IpeBeCHBIX pacTeHUH. HEOOXOUMOM
KopeHns, ero ocHOBHBIE (yHKIMH. MepructemMa KOpHs. JUTSL OCBOCHHS
30HBI KOPHS, UX 3HAYE€HUE U CTPYKTYPHbIE JUCUMIITIAHBL
ocobenHocTH. DopMUpPOBaHUE NTEPBUYHOMN CTPYKTYPHI
KOpHsL. OcOOEHHOCTH aHATOMUYECKOT'O CTPOCHHUS a) OcHoBHast
KOpHEI ONHONIOJIBHBIX U ABYIOJBHBIX PACTCHUH. JTeparypa:
3anoxxeHne kamOus 1 HOpPMHUPOBAaHNE BTOPUIHOMN L.
CTPYKTYPBI KOpHsI. MHOTOJIETHHE KOPHH IPEBECHBIX T'yne
pacTteHui. HKOBa MLA.,
CX0/CTBO U pa3IM4Msi BAHATOMUYECKOM CTPOCHHH Bukropos B.II.
KOpHS U CTeOJIs. Amnatomust
Pasznen 4. AHaToMus JUcTa

4.1 AHATOMUA JINCTA. Jlex 1 Ilepeuens
JIuct. 3anoxeHue 1 pa3BUTHE TUCTOBBIX 3a4aTKOB. OCHOBHOMW H
PocT nuctheB. AHATOMUYECKOE CTPOCHHE JINCTHEB. JIOTIOJTHUTEIIbH

4.2 AHATOMUS JINCTA. JIa6 2 IlepeueHn
JIuct. 3anoxeHue 1 pa3BUTHE TUCTOBBIX 3a4aTKOB. OCHOBHOMW H
PocT nucTbeB. AHATOMHUYECKOE CTPOCHHUE JINCTHEB. JIOTIOJTHUTEITBH

4.3 AHATOMUA JINCTA. Cp 4 ITepeuens
JIuct. 3anoxeHue 1 pa3BUTHE JIUCTOBBIX 3aYaTKOB. OCHOBHOM U
PocT nucTbeB. AHATOMHUYECKOE CTPOCHHE JINCTHEB. JIOTIOJTHUTEITBH
Pazgen 5. AHaTomMu4yeckne 0CO0EHHOCTH pacTeHuit
Pa3HBIX IKOJOTHYEeCKUX TPy

5.1 AHaToOMHUYEeCKHE 0OCOOEHHOCTH PACTEHHH pa3HbIX Jlex 2 Tlepeuens
9KOJIOTHYECKUX TPYIIIL. OCHOBHOI H

5.2 AHaToMHYEeCKHE 0COOCHHOCTH PACTECHUH Pa3HbIX Cp 4 ITepeuenn
SKOJIOTUYECKUX TIPYIIIL. OCHOBHOU U
Paszpgea 6. [loaroroBka K 3xk3amMeHy

6.1 AHATOMUS PACTEHUU Ok3aMeH 27 ITepeuens




Paznen 7. BBenenne B Mmop¢oJioruio pacteHuii

7.1 BBEJEHUE B MOP®OJIOI' IO PACTEHUN. Jlex 1 [Tepeuens
[Ipenmer, 3a7a4un 1 METOABI MOP(OIIOTUH PACTEHUH. OCHOBHOM H
3HayeHHe HayKH, BO3SMOXKHOCTh YIIPaBJICHUS JIOTIOJTHUTEIIBH
(hopmoobpazoBanueM. BosnnkHoBeHHE POpMBI TENTA oif yueOHOH
pacTeHHs B MIPOLIECCE IBOJIIOLNN JUTEPATYPHL,

7.2 BBEJAEHUE B MOP®OJIOI' IO PACTEHUN. Cp 4 [epeueHn
[Ipenmer, 3aaun 1 METOABI MOP(OJIOTUH PACTEHUH. OCHOBHOM U
3HadyeHHe HayKH, BO3SMOXKHOCTh YIIPaBJICHUS JIOTIOJTHUTEIIBH
(hopmoobpazoBanueM. BosnukHoBeHHE POpMBI TENTA oi1 yueOHoO
pacTeHHs B IIPOLIECCE IBOJIIOLNN JIUTEpaTyphl,
Pasnea 8. Cems

8.1 CEMZI. Jlex 2 ITepeuens
Cems. DopMupoBaHue U CTPOSHHE CEMEHH, YaCTH OCHOBHOU U
CeMSsIH, THIIbI CEMSIH OJTHOJIOJIBHBIX U IBYAOIbHBIX. JIOTIOJTHUTENbH
IIpopacranue cemsin. Kinaccudukanus mokos. Tums 0i1 yueOHoOA
MIpOpAcTaHus, CTPOCHHE TPOPOCTKOB. JUTEPATYPHI,

8.2 CEML. J1ab 4 IlepeueHn
Cewms. opmMupoBaHHUE U CTPOSHUE CEMEHU, YaCTH OCHOBHOM U
CEMSsIH, THUITBI CEMSIH OJIHOJIOJIBHBIX U JIBYJOJIbHBIX. JIOTIOJTHUTEINTBH
IIpopacranue cemsin. Kinaccudukarnus mokos. THsl oif yaeOHOU
MIpOpacTaHus, CTPOCHHE MTPOPOCTKOB. JUTEPATYPHI,

8.3 CEMZI. Cp 12 ITepeuens
Cewms. opmMupoBaHHUE U CTPOSHUE CEMEHU, YaCTH OCHOBHOM U
CeMSsIH, THITBI CEMSIH OJTHOJIOJIBHBIX U IBYAOIbHBIX. JIOTIOJTHUTEITBH
IIpopacranue cemsn. Kitaccnukanus nokos. Tumer 0i1 yueOHo
IIpOpacTaHusi, CTPOCHHE IIPOPOCTKOB. JIUTEpaTyphl,
Pa3nes 9. KopeHb U KOpHEBbIe CHCTEMBI

9.1 KOPEHb 11 KOPHEBGBIE CUCTEMBI. Jlex 3 Ilepeuens
Kopens. KopHeBbIe crucTeMbl, MeTaMOP( O3Bl KOPHSL. OCHOBHOM u

9.2 KOPEHb 11 KOPHEBBIE CUCTEMBI. JIa6 6 Ilepeuens
Kopens. KopHeBbie cuctembl, MeTaMop 036l KOPHSI. OCHOBHOM H

9.3 KOPEHb 1 KOPHEBBLIE CUCTEMEI. Cp 12 ITepeuens
Kopens. KopHeBEIe crcTeMbl, MeTaMOP( O3Bl KOPHSL. OCHOBHOM U
Pa3zgen 10. [To6er. Cucrema noderos

10.1 ITOBEI'. CUCTEMA TTIOBEI'OB. Jlex 3 Ilepeuens
Honstre o mob6ere. Kimaccupukanus noderos. Tumsl OCHOBHOM U
HapacTaHUs U BETBICHUS, METaMOP( O3Bl TOOETOB. JIOTIOJTHUTEITBH
OrnpenesieHne 1epeBbeB U KYCTAPHUKOB B 0€3TUCTHOM 0i1 yueOHoI
COCTOSTHUH. JIUTEpaTypHl,

10.2 ITOBEI'. CUCTEMA TIOBEI'OB. JIa6 8 ITepeuensn
TTousitue o nobere. Knaccudukarius noderos. Tursl OCHOBHOU U
HapacTaHUs U BETBJICHUS, METaMOP( O35l TOOETOB. JIOTIOJTHUTENbH
OrnpejeneHue 1epeBbEB U KYCTAPHUKOB B O€3IHCTHOM oif yueOHOU
COCTOSTHHH. JUTEPATYPHI,

10.3 ITOBEI'. CUCTEMA ITIOBEI'OB. Cp 12 ITepeuens
IMonstue o nobere. Knaccudukarnus noderos. Tumst OCHOBHOM U
HapacTaHUs U BETBJICHUs, MeTaMop(}O3bl TOOETOB. JIOTIOJTHUTEITBH
OrnpejeneHue 1epeBbEB U KYCTAPHUKOB B O€3IHCTHOM oil yueOHo
COCTOSTHHH. JUTEPATYPHI,
Paznen 11. JIuct

11.1 JIUCT. Jlek 1 Ilepeuens
JIuct. Mopdonoruueckoe pazHooOpasme. OCHOBHOU U
JIuctopacnonoxenue. JIOTIOJTHUTENbH

11.2 JINCT. J1ab 2 ITepeuensn
JIuct. Mopdonoruueckoe pazHooOpasme. OCHOBHOM U
JIucropacnonoxenue. JIOTIOJTHUTENbH

11.3 JINCT. Cp 8 IlepeueHn
JIuct. Mopdonoruueckoe pazHooOpasme. OCHOBHOM U
JIucropacnosnoxeHue. JIOTIOJTHUTEITBH
Pa3nen 12. )Kusnennsie (opMBbI pacTeHH

12.1 KM3HEHHBIE ®OPMbI PACTEHUU. Jlex 2 ITepeuens
ITonsitre o )xu3HeHHOM Popme. Knnaccuduxanus o OCHOBHOM U
Paynkuepy u 3xo10ro-mMopdoornieckas. JIOTIOJTHUTEIIBH




12.2 XN3HEHHLIE ®OPMbI PACTEHHU. J1a6 2 4 Ilepeyens

[TonsTre o xxu3HeHHoM Gpopme. Knaccuduxanus o OCHOBHOU U
PayHKuepy 1 3K0JI0r0-MOp(OIorHuecKasl. JIOTOJIHUTENBH
12.3 XN3HEHHBIE ®OPMbI PACTEHUU. Cp 2 12 [epeueHn
IMoustue o xxuzHeHHOM Popme. Knnaccudukanus o OCHOBHOM H
Paynkuepy u 3xom0ro-Mopdoormieckas. JIOTIOJTHUTEITBH
Pa3nen 13.I'eHepaTHBHbIE OPraHbI IBETKOBBIX
pacTeHui
13.1 T'EHEPATUBHBIE OPTAHBI IBETKOBBIX Jlex 2 3 IepeueHb
PACTEHMIA. OCHOBHOU 1
I'eHepaTHBHbBIC OPTaHbl IBETKOBOT'O PACTCHHUS: IIBETOK, JIOTIOJTHUTEITBH
mon. Mx paznoobpasue. oi1 yueOHoI
13.2 T'EHEPATUBHBIE OPTAHBI IBETKOBBIX J1ab 2 6 IepeueHnb
PACTEHMIA. OCHOBHOU U
I'eHepaTHBHbBIC OPraHbl IBETKOBOT'O PACTCHHUS: IIBETOK, JIOTIOJTHUTEITBH
mona. Mx paznoobOpasue. oi1 yueOHoI
13.3 T'EHEPATUBHBIE OPTAHBI IBETKOBBIX Cp 2 12 IepeueHnb
PACTEHMIA. OCHOBHOU U
I'eHepaTHBHbBIC OPraHbl IBETKOBOT'O PACTCHHUS: IIBETOK, JIOTIOTHUTEITHH
mona. x pasHoobOpasue. oi1 yueOHoI

Paznen 14. IloaroToBka K 3K3aMeHY

14.1 MOP®OJIOI'S PACTEHHUUN OK3aMeH 2 27 Ilepeuens

5. OEHOYHBIE MATEPHAJIBI VIS MTPOBEAEHUSA TEKYINEU U TPOMEXYTOYHOU ATTECTALIUA

5.1. OIIeHO‘-lH];Ie MaTepuaJabl AJ51 IPOBEACHUSA TeKy[[leﬁ aTrrecranuu

JI1s TeKy1ero KOHTPOJIS IPeyCMOTPEHO IMPOBeIeHNe KOHTPOILHBIX paboT, 3aI0THEHNE TaOJIHII, BBITOJTHEHUE PHCYHKOB B
aap0oMe, BHIIOIHEHHE 33JaHUN Ha TaOOPaTOPHBIX 3aHATUAX H JIP.

Tembr JJI1 IOATOTOBKH KOHTPOJIBHBIX pa60T:

PacTurenpHas KiieTka

1. Kam6wuii: muTonoruueckue 0COOEHHOCTH, XapaKTep NeITeIbHOCTH, 3HAUYCHHE.

2. MeMOpaHbl IUTOMIIA3MBl: UX CTPOCHUE U CBOMCTBA.

3. DHoIIa3MaTHYeCKasl CeTh: CTPOCHUE, IPOUCX0XKICHHE, 3HaueHne. CTpoeHne, IPOUCX0KIeHNe, 3HaUeHIE
MUTOXOHJIpHii, antnmapara ['onb/KH,  JTM30COM, pUOOCOM.

4. IInacTuel, TUIIBI IUTACTHL: CTPOCHHE, IPOUCXOJICHUE, B3auMoTpeBpalieHue. Jlelkomiactel. XpoMOIIACTHI.
XJ0pOMIacThI.

5. Baxkyounu: npoucxoxnenue, 3HaUeHNE, U3MEHEHUE B OHTOreHe3e KiIeTKH. KileTouHbIl COK, ero cocTtaB, 3Ha4eHHE
OTACJIIBHBIX KOMIIOHCHTOB.

6. XUMHUYECKUH COCTaB KIIETOYHOW 00010UKH. 3HAYCHHE KJIETOYHOMH 00010ukH. POpMHpOBaHHE KIETOYHON 000JI0YKH, €€
crpykrypa. ITopsl u npedoparuu, UX TUIB], 3HAUYEHUE.

7. OHTOreHe3 KJeTKH. TOTHIOTEHTHOCTh KJIeTOK. Tumbl pocTa kieTok. Ilnasmonecmbl. MeXKIETHUKY U UX THIIHI.
CumiuiacT, arnoriacrt.

8. TBepIble BKIIFOUSHUS] MHHEPAIBHBIX BENIECTB, HOPMBI HX OTIOXKEHHS B KiIeTke. BenecTBa 3amaca, MecTo ux

JIOKaJIU3allu1 B KJIeTKe. AJIGHpOHOBBIE U KPaXMaJIbHbIE 3€pHA, UX TUIIBI.

PacturenbHble TKaHU:
1. Bo3HUKHOBEHHE TKaHEH B HBOJIOLUU pacTeHUil. O6pa3oBaTenbHbIC TKaHU, UX KiIaccudukanus. Llutonoruueckue
ocobeHHocTH. CTpOCHHE BEpXYIICUHBIX MepUCTeM nodera u KopHsi. [loHsTHe 0 rucToreHax. PazHooOpasue cTpoeHHs alleKCcoB

2. OnuaepMa: IpoOUCX0XAeHNE, 3HaueHue. [{uromornyeckue 0coOOEHHOCTH OCHOBHBIX KJIETOK SIUAEPMBIL. DNuAepMaIbHbIe
obOpazoBanusi. CtpoeHue u pabota ycThull. Pa3HOOOpa3ue yCThbUYHOTO anmnapara.

3. Ilepunepma, 0COOCHHOCTH €€ CIIOeB. 3ajioKeHUe (PeJuToreHa u ero aeareiabHocTh. YeueBnuku. [lonmunepma, permtongHas
TKaHb, IpyCHas MpoOKa.

4. Kopka (putunom). OGpa3zoBaHue, TUIIBI KOPKH, COCTaB, CTPYKTypa MPOBETPUBAHUSA, 3HaUeHHUE. Buabl KOpKu.

5. Komnenxuma: nuTosoruyeckiue 0COOCHHOCTH, TPOUCXOXKACHHUE, CBOHCTBA, TONOrpadguuecKkoe MoI0KeHHe, 3HaUeHHUe.

6. CrIlepeHXuMa: IUTOJIOTHYECKIe 0COOCHHOCTH, KIacCH(UKaIMs, CBONCTBa, 3HaueHUe. CKIepenabl: IIUTONIOTHIECKIE
0COOCHHOCTH, MTPOUCXOXKICHUE, TONOrpadHIecKoe MOI0KEeHNE, 3HAUCHNE.

7. Hcrnonp30BaHNEe MEXaHUYECKUX BOJIOKOH YeJIOBEKOM. [IpsauiIbHbIE pacTeHHUS.

8. Kcunema: seMeHTBI, €€ COCTaBIISIONINE; HX [IUTOJIOTHIECKUE OCOOCHHOCTH, IPOUCXOICHUE, 3HaUeHUE, (POPMUPOBaHUE
B OHTOTEHE3E.

9. @di103Ma: IIEMEHTEI, €¢ COCTABIISIIOIINE; X UTOJIOTHIECKIEe OCOOSHHOCTH, IPOUCXOICHIE, 3HaYeHHEe, (POPMUPOBaHNUE B
OHTOTCHE3e.

10. DBOJIONUS MPOBOSIMINX TKaHEH.

11. CpaBHHTEINIbHAS XapaKTEepUCTHUKA IPOBOASIINX TKaHell. 3HaueHue.

12. BrigenurenpHbIe TKaHU, UX XapaKTEPHUCTHKA.




13. CpaBHUTEIbHAS XapaKTEPUCTUKA MEXaHUUECKUX TKaHel. Mcnonb30BaHne MEXaHUYECKUX TKaHEH YEII0BEKOM.
[IpsinunbHBIE pacTEHUsL.

AHaToMH4ecKkue 0COOEHHOCTH OPTaHOB PACTEHUSI:

Crtpoenue cTebdiis TPaBIHUCTHIX JIBYIOJIBHBIX pacTeHuid. PazHooOpa3ue cTpyKTyphl. Bo3pacTHbie M3MEHEHHS.
Crtpoenue cTediis OMHOIONBHBIX pacTeHuid. Pa3HooOpa3ue cTpyKTypHI.

[TepBruyHOE ¥ BTOPUYHOE YTOJIIIIEHUE AraMeTpa cTe0JIsl, ero 3HaueHue I pa3InyHbIX PacTeHUMH.

THIBI HEHTPaNbHOTO MIJINHAPA, SBOIIOLHS CTEIH.

Pa3HooOpa3ue cTpyKTyphI CTeOJIsI JPEBECHBIX PACTCHUM.

Kopens, popmupoBanue cTpyKTypbl KOpHS, IEPBUYHOE CTPOCHUE.

dopMHUpOBaHHE BTOPUYHON CTPYKTYpbI KOpHA. OCOOEHHOCTH BTOPUYHOTO CTPOCHUSI.

AHaTOMHYECKOE CTPOEHUE KOPHEIUIOAO0B. 3HaueHHE KOPHETIONOB ISl PACTEHHH, UCIIOJIb30BaHUE UX YEJIOBEKOM.
JIucr, ero 3Hauenue. CTpyKTypa TUIIMYHOTO 3€JEHOro Jimcra. PazHooOpasue CTpyKTypHI.

WXk W=

AHaToMHYecKue 0COOEHHOCTH PacTEHUH Pa3HBIX HKOJIOTHYECKUX I'PYIIT

1. Brnusane cpensl Ha aHaTOMHYECKOE CTPOEHHE JUCTHEB. JIMCT XBOWHBIX. 3aKOH 3aJI€HCKOTO.

2. AHaToMHUYeCKUE OCOOEHHOCTU PACTEHUN CYyXHX MeCT oOUTaHus (KCepo(HUTOB).

3. AHaToMHYECKHE OCOOCHHOCTH PacTeHUH-THIPOPHUTOB.

Cems

1. Cems. CTpoeHHE CEMEHH JIBYIOJIBHBIX M OJTHO/IOJIBHBIX pacTeHUil. YacTH ceMeHH, UX CTPOCHHE U (PYHKIIUU.
Mopdonoruueckue Tunsl ceMsiH. [IpuMepsl. DBOMIONMS CEMEHHU.

2. TIpopacranuie cemeHH. Y ClOBUs, HEOOXOAUMBIC JUISl IpopacTaHusl. THUITBI CEMSIH 10 CKOPOCTH MPOPACTAHUS U

coxpaHeHwus BcxoxkecTH. [locineqoBaTensHOCTE MpopacTtanusi ceMeHu. Tumsl mpopactanus. [I[pumepsr. CTpoeHre TPOPOCTKOB.

KOpeHB 1 KOPHEBBIC CUCTEMBI

1. OBOJIIOIMOHHOE pa3BUTHE (OPMBI Tela pacTeHuil. OCHOBHOE HaIlpaBJIEHUE SBONIOLMY. Bo3HUKHOBEHME
JIUCTOCTEOEILHON CTPYKTYPHI.
2. Kopens, ero pyukiuu. KopaeBas cuctema. THIIBI KOPHEBBIX CUCTEM 10 MTPOUCXOKICHHUIO, UX SKOJOTHS.

dynknmronanpHas nuddepeHnannus KOpHel B mpeenax KOpHeBoi cucTeMbl. Mopdosiornyeckue THITE KOPHEBBIX CHCTEM.
BrusiHuE 5KOJIOTHYECKHUX YCIOBHN Ha GOPMHUPOBaHHE KOPHEBBIX CHCTEM.

3. TIpomomKUTENBHOCTD )KU3HU KOpPHEH U UX oOHOBIIeHHe. [IpuaTounble KOPHH, UX 3HAaYEHUE U pa3HOOOpa3ue.
4. Mertamopo3bl KOpHEH U UX crienuanu3anus. TUIBI CHMOMO30B KOPHEH.

ITo6er u cucrema moderos. JInct

1. TToGer, yactu nobera, xapaktep pocrta noodera. Tunsl moderos 1o ocodeHHoctsIM pocta.Knaccuduxanus moderos u
paCTCHI/Iﬁ MO0 NPOAOJDKUTCIIBHOCTHU KU3HU, IJNIOJOHOUICHUIO, OCO6€HHOCT${M BEreTanmuu.
2. ITouka: onpenenenue u 3HaueHue. CTpoeHHe MoueK U MOp(oIornIeckoe pasHooOpasue, CTeneHb chOPMUPOBAHHOCTH.

Krnaccudukarus noyek Ha nodere o 3Ha4CHUIO, Pa3BEPTHIBAHUIO U PacIoIoxkeHUI0.PazBepThiBaHue OYEK U popMHUpOBaHUE
nobera. Putm pa3BuTust modera. ['oqudHbIe U JIeMEHTapHbIE TOOETH.

3. dopmupoBanue cucteM noderos. Hapacranue, BeTBinenne. Tumbl Hapactanus moderos. X 0cOOEHHOCTH H
XO03sIIICTBEHHOE 3HaUEHUE CUMITOINATBHOT0 HapacTanus. Bersnenue noberos. Biusaue xapakrepa BeTBIeHNUs, HOPMBI pOocTa
1100eroB Ha BHEIIHUH OOIMK PacTEeHUSI.

4. JIuct. Yactu nucta, ux 3HaueHue. CooTBeTcTBHE (PYHKIIUU U MOP(OIOrHIecKUX ocoOeHHOCTEH
nucra.Mopdonoruueckoe pazHooOpasue JUCTOBOH MiacTUHKH. DOpMUpPOBaHHE JINCTHEB Ha TOOETre K MX 0COOEHHOCTH.
Tetepodunus u anuzoduus.

5. Jlucropacmonoxenre. 3aKOHOMEPHOCTH JIHCTOPACTIONOKEHUSI.

6. MHoroieTHHE TOOETH TPaBSHUCTHIX pacTeHH. Kaynekc n KOpHeBHIIe, UX 3HAYeHUE, OTIIMYUTEIbHbIE 0COOCHHOCTH,
THIIBL.

7. OnHosieTHHE MeTaMOP(PU3UPOBAHHEIE TOOETH, 00EeCTIeUHBAIOIIME BETeTATUBHOE Pa3MHOKEHUE U BO3OOHOBJICHUE, X
Tunsl. Jlykouiiel. Meramop( 036l HaJ3€MHBIX IOOETOB U UX YacTel.

8. DKOJIOTHYECKHUE TPyl pACTEHUH, 1X MOP(OJIIOrHYeCKue OCOOCHHOCTH.

JKu3uennas popma pacteHuit

1. ITonsTue o >xu3HEHHOH hopme. DKooro-Mopdoaorndeckas Kiaccuuranus KU3HEHHBIX GopM. [IpeBecHble n

II0JIy IPEBECHBIE PACTEHHS, UX Pa3HOOOpa3He.

2. Kunaccudukanus x/¢ no Paynkuepy. )KuzHeHHnbsle GOpMbI TPaBsIHUCTBIX PACTEHUI.

3. BospactHbie uameneHuss Mopdoaornueckor cTpykTyphl. [IoHsATHE 0 GOJILIIOM M MaJIOM KU3HEHHOM LIHKiIe. Bo3pacTHbie

nepuoabl U COCTOSSHUA.

I'enepaTuBHBIE OpraHbl LIBETKOBBIX PACTEHUI

IBerok. Onpexnenenue, npoucxoxacHue. IlpusHaky NpUMUTHBHOCTH.

Mopdonoruueckoe paznoodpasue HBETKOB. I10 CTpOEHHIO OKOIOIBETHUKOB, PACIIOJIOKCHHUIO YacTeil IBETKa.
T'uneneii. Xapakrepuctuka. [Ipoucxoxnenue. DBOIOLHS.

Tunel ruHenes, TUIBI IUIALEHTAIUH, IT0JI0’KEHHE 3aBsI3H B LIBETKE.

CTpOCHI/Ie U TUIIBI CEMA3a4YaTKOB.

Meracnoporene3. @opMHUpOBaHUE 3apOABIIIEBOIO MelIKa. [IBOIIHOE OIIOOTBOPEHHUE.

DopMUpPOBAaHUE CEMEHU. AMOMUKCUC.

Nk W=




8. Amnpaporueii.

9. IIpoucxoxaeHue 1 3BOJIOIUS THIYMHKH.

10. AHaTOMHYECKOE CTPOCHHE IbUIbHUKA.

11. CtpoeHue NbUTHHKH, SBOJIIONHS MBUILIEBBIX 3€pPEH.

12. Cnoco6s! onbuieHUs. [Ipucnoco0IeHus K pa3indHbIM CIIOCO0aM OTBUICHHUS.

13. Cougetus. OnpeneneHue, 3Ha4YeHUE, KilaccupuKanus.

14. Pa3nooOpa3ue panieMO3HbBIX U IUMO3HBIX COIBETHH.

15. OBOJIIOIMS COLIBETHI.

16. [Tnoner. Vx: onpeneneHre, XapakTepUCTHKA, pa3BuTHE. B3anMoBIusHUE POPMUPYIOIIUXCSI CEMSH U OKOJIOITUIOTHUKA.
17. Knaccudukanus nsiozioB 1o cTpyKType OKOJOILIOAHUKA. BCKkpbiBaHMe MII00B.

18. Ienetnueckas kinaccupuranus mwiogos. CrocoObl pacpoCcTpaHeHHs IUIOIOB U CEMSIH B MIPUPOJIE.

HpI/IMepLI OHCHOYHBIX MaTCpHUaJIOB JJIsI IPOBEACHUSA TeKyIlIeﬁ aTTeCTallvu IMPUBCJACHLI B IIPUIIOKCHUHN 1.

5.2. OuneHouyHble MaTepHAJIbI VIS IPOBEJeHHS NIPOMEKYTOUHOI aTTecTAlMI

IlepeueHs TeM K 3K3aMeHy 10 aHaTOMuUU pacTeHuit (1 cemectp):

1. KamoOwuii: riuTonornyeckue 0COOCHHOCTH, XapaKTep AesATEIbHOCTH, 3HaUCHUE.

2. MemOpaHbI IUTOIIIIA3MBI: UX CTPOCHUE U CBOWCTBA.

3. OHJoMIa3MaTHYECKas CETh: CTPOCHUE, IPOUCXOXKIeHUE, 3HaueHue. CTpoeHue, IPOUCX0XKIEHUE, 3HAUCHUE
MUTOXOHJIpHii, antnapara [[obJKH,  JTU30COM, pUOOCOM.

4. IInactuael, TUIBI IUTACTH]L: CTPOEHHE, IPOUCXOEHUE, B3aUMoOIpeBpaleHue. JlelkomiacTel. XpoMOILIACTHI.
XIoporIacTel.

5. Bakyonu: mporcxoxaeHne, 3HaUeHIE, H3MEHEHNE B OHTOreHe3e KIIeTKU. KileTOuHBIH COK, eT0 COCTaB, 3HAaUSHHE
OT/IEJIBHBIX KOMIIOHEHTOB.

6. XUMHYECKUH COCTaB KJIIETOYHOW 00010UKH. 3HAYCHHE KJICTOYHOH 00010ukH. POpMHpOBaHUE KIETOYHON 000JI0YKH, €€
crpykrypa. [Topsl U npedopanuu, UX TUIIBI, 3HAYCHHE.

7. OHTOreHe3 KIeTKH. TOTUIIOTEeHTHOCTD KJIeTOK. THIIbI pocTa KiIeTokK. IInazMonecMbl. MeXKISTHUKY U UX THUIIBL.
CHMILIACT, alloIlIaCT.

8. TBepbie BIIIOUSHUST MUHEPAIBHBIX BellecTB, GOPMBI HX OTIOKEHHS B KJIeTKe. BemecTBa 3amaca, MecTo ux
JIOKaJIM3alliY B KJIeTKe. AJIGHpOHOBBIE I KpaxXMaJIbHbIC 3€pHA, UX TUIIBI.

9. Bo3uukHOBeHHE TKaHel B 3BOJIONNK pacTeHui. OOpa3oBaTeNbHbIC TKaHH, UX Kiaccuukaius. [{uromornyeckue
ocobeHHOCcTH. CTpOCHHE BEpXYIIEUHbIX MepUCTeM o0Oera U KopHsl. [IloHsTHe 0 rucToreHax. PasHooOpasue CTpoeHus alieKCoB

10. OnuaepMma: IPpoOUCX0XAeHUe, 3HaueHue. [{luronorunyeckue 0coOOEHHOCTH OCHOBHBIX KJIETOK IUAEPMBI. DNujepMaibHbIe
obpaszoBanus. CrpoeHue u pabora ycteull. PasHooOpasue ycTbUYHOIO anmnapara.

11. Tlepunepma, 0COOEHHOCTH ee ClIoeB. 3alioKeHHe (PeslsIoreHa U ero nearelibHOCTh. YeueBnuku. [Tonunepma, GermonaHast
TKaHb, SIpyCHAas MpooKa.

12. Kopka (putumom). OOpa3oBaHue, TUITBI KOPKH, COCTAB, CTPYKTYpa MPOBETPUBAHHUS, 3HaUCHUE. BUIBI KOPKH.

13. Komrenxuma: OUTOIOTHYECKHE OCOOSHHOCTH, IPOUCXOXKIEHUE, CBOMCTBA, TOMOrpadudecKoe MoJI0KEeHNe, 3HAUCHNE.
14. CkJepeHXHMa: IUTOJIOTHYECKHEe OCOOCHHOCTH, Kiaccu(uKanus, CBOMCTBa, 3HaueHne. CKIepenibl: IIUTOIOTUYECKHIE
0COOEHHOCTH, IIPOUCXOXKACHUE, TONOrpaduuecKoe MoJI0KEeHNE, 3HaUeHUE.

15. Hcnonp3oBanne MeEXaHUUECKUX BOJIOKOH 4esioBeKoM. [IpsaunbpHble pacTeHus.

16. Kcunema: smeMeHTBI, €€ COCTaBISIONINE; HX IUTOJIOTHIECKUE OCOOCHHOCTH, IPOUCXOICHUE, 3HaUeHUE, (HOPMUPOBAHUE
B OHTOT'EHE3E.

17. ®di105Ma: IJIEMEHTEI, €€ COCTABIISIIOIINE; X IUTOJIOTHIECKIEe OCOOSHHOCTH, POUCXOeHHE, 3HaUeHHEe, (DOPMHUPOBAHNE B
OHTOTEHe3e.

18. DBOJIIOIMS IPOBOJSLIUX TKaHEH.

19. CpaBHHTENbHAS XapaKTEPUCTHKA MTPOBOISIINX TKaHEH. 3HAUEHHE.

20. BrinenurtenbHble TKaHU, UX XapaKTEPUCTHKA.

21. CpaBHHTEIIbHAS XapaKTEPUCTHKA MEXaHUUECKUX TKaHel. Mcrnoab30BaHne MEXaHUYECKHUX TKaHEeH YeJI0BEKOM.
[IpsinunbpHBIE pacTeHUs.

22. CrpoeHue cTeOIs TpaBSHUCTHIX IBYIOJIBHBIX pacTeHui. Pa3HooOpasne cTpykTyphl. Bo3pacTHble M3MeHEHMUS.

23. CrtpoeHnue cTe01st OTHOAOIBHBIX pacTeHUH. PazHOOOpa3ue CTPyKTYpBHL.

24. IlepBuuHOE ¥ BTOPUYHOE YTOJILIEHHUE TUaMeTpa cTeOisl, ero 3HaueHHe JUIsl pa3IMuHbIX PACTCHH.

25. Tunel HEHTPaIBLHOTO MIMHAPA, YBOJIIOIUS CTEIN.

26. PasHooOpa3ne CTpyKTyphI CTEOIS IPEBECHBIX PACTEHUH.

27. Kopens, hopMupoBanue CTpyKTypbl KOPHs, IEPBUYHOE CTPOCHHE.

28. dopMHUpOBaHHE BTOPUYHON CTPYKTYpbI KOpHA. OCOOEHHOCTH BTOPUYHOTO CTPOCHUSI.

29. AHaTOMHYECKOE CTPOEHHE KOPHEIIO10B. 3HaU€HNE KOPHEIIJION0B JUIsl PACTEHUH, HCIIOJIb30BAHUE UX YEJIOBEKOM.

30. JIuct, ero 3Hauenue. CTPyKTypa TUIHYHOTO 3€JI€HOro JucTa. PasHooOpasue CTpyKTypBHI.

31. BnusiHue cpenpl Ha aHATOMHYECKOE CTPOEHHE JIMCTheB. JIMCT XBOWHBIX. 3aKOH 3aJI€HCKOTO.

32. AHaTOMHYECKHE OCOOCHHOCTH PACTCHUHN CYXHX MECT OOHTaHus (KCepopHUTOB).

33. AHaToMu4eckue 0COOEHHOCTH PacTCHUNU-THIPO(UTOB.

34. Hcropust pa3BuTHs OOTaHUKHU. BKIIaJ pyCCKHX M COBETCKUX YUEHBIX B Pa3BUTHE OOTaHUKH.

35. Boranuka kak Hayka 0 BCECTOPOHHEM M3Yy4YE€HHH pacTeHUU. 3HaAUCHHE, pa3/iebl, METOAbl paOOTHI.

IlepeueHs TeM K 3k3aMeHy 10 Mopdoioruu pacteHuil (2 ceMecTp):
1. DBOJIIOIMOHHOE pa3BUTHE QPOPMEI Tesia pacTeHUil. OCHOBHOE HANpaBIICHHUE YBONIONMNA. BO3HUKHOBEHHE




JIUCTOCTEOETLHON CTPYKTYPHL.

2. Cems. CTpoeHHe CeMEHH JIBYIOJIBHBIX M OJIHOJOJIbHBIX pacTeHHd. YacTu ceMeHH, UX CTPOCHHE U (DYHKIIMH.
Mopdonoruueckue Tunbl ceMsiH. [IpumMepsl. DBONIOIUSA CEMEHHU.

3. [Ipopacranue cemenu. Y ciaoBusi, HeOOXOAUMBIE ISl TPOpAacTaHusl. THUIIBI CEMSIH [0 CKOPOCTH MPOpACTaHUs U
coxpaHeHus Bcxoxectu. [locinenoBarenbHOCTE IpopacTanus ceMeHu. Tunel npopacranus. [Ipumepsr. CTpoeHHE IPOPOCTKOB.
4. Kopewns, ero ¢pyukuun. KopHepas cucrema. THITBI KOPHEBBIX CHCTEM IO IPOUCXOKICHUIO, UX YKOJIOTHSI.
dynknuonansHas nuddepeHanns KOpHel B peaenax KOpHeBoi cucTeMbl. Mopdosiornieckue THITB KOPHEBBIX CUCTEM.
BnusiHue 5KOJIOTHYECKHUX YCIOBUN Ha GOPMHUPOBaHHE KOPHEBBIX CUCTEM.

5. ITpoOIKHUTEIEHOCTD KHU3HH KOpHEl U ux oOHoBNeHHe. [IpuaaTouHble KOPHU, HX 3HAYEHHE U pa3HoOOpasue.

6. Metamopo3bl KOpHEH U UX crienuanu3anusi. TUIIBI CHMOMO030B KOPHEH.

7. [ToGer, yacTu mobera, xapakrep pocrta moodera. Tunel mob6eroB 1mo ocodeHHocTsIM pocra.Knaccudukanus moderos u
pacTeHH O MPOJOIDKUTEIHHOCTH JKU3HH, IUIOJOHOIIEHUIO, 0COOEHHOCTSM BETeTalHH.

8. ITouka: onpeznenenue u 3HaueHue. CTpoeHue MoYeK U MOpQoIoruueckoe pasHooOpasue, creneHb chOpMUPOBAHHOCTH.

Krnaccugukamus modex Ha modere 1o 3Ha4SHUIO, pa3BEPTHIBAHUIO M PACIOI0KEHUI0. Pa3BepTrIBaHNE OYEK U (POPMHUPOBAHUE
nobera. Put™ pasButHs nodera. ['oqn9HEIEe U 3]1€MEHTapHBIC TOOCTH.

9. dopmupoBanue cucteM nobderos. Hapactanue, BeTBiienue. THIIEI HapacTaHUs M00eroB. FIX 0COOEHHOCTH 1
XO3sIIICTBEHHOE 3HaUE€HUE CUMITOINATBHOT0 HapacTaHus. BeTBinenue noderos. Binusanue xapakrepa BeTBIeHNUS, HOPMBI pOCTa
M0OEroB Ha BHELIHHIA OOJIMK PACTCHUSI.

10. JIuct. Yactu nucra, nux 3HayeHue. CooTBeTcTBUE (PYHKIHH U MOP(HOIOTHISCKUX 0COOCHHOCTEH
scra.Mopdosoruueckoe pazHooOpasue JTUCTOBOH IIaCTHHKU. DOpMHUPOBaHHUE INCTHEB Ha TOOETe M X 0COOCHHOCTH.
I'erepodunus u anuzopunus.

11. JIucropacnonoxeHue. 3aKOHOMEPHOCTH JIUCTOPACIOIOKEHUS.

12. MHoroneTHHe 100ETH TPaBIHUCTBIX pacTeHUN. Kaynekc u KOpHeBHUIIe, UX 3HAU€HUE, OTJINYUTEIIbHbIE OCOOCHHOCTH,
THIIBL.

13. OnHoJieTHHE MeTaMOP(PU3UPOBAHHBIE T0OETH, 00eCTIeUNBAIOIIIE BETETATHBHOE pa3MHOKECHHE U BO3OOHOBJICHHE, UX
tunbl. JlykoBuisl. Meramop(o3bl HaA3EMHBIX TIOOETOB U UX YacTeH.

14. DKoJoru4eckye rpynimsl pacTeHu, ux Mopdonoruueckue 0COOEHHOCTH.

15. ITonsTue o >xu3HEeHHOH popmMe. DKosioro-Mopdoaorudeckas Kaaccuuramus KU3HeHHbIX GopM. [IpeBecHble u

II0JIy IPEBECHBIE PACTEHUs, UX pa3HOOOpa3He.

16. Knaccudukanus /¢ no Payukuepy. JKusHeHHbie POpPMBI TPAaBIHUCTBIX PACTCHHUH.

17. BospacTHble usmeHeHUs Mopdonoruueckoil crpykrypsl. [ToHsTHE 0 60IBIIOM U MAJIOM KU3HEHHOM LiuKIe. Bo3pacTHble
HEePUOABI U COCTOSHUS.

18. IIBetok. Onpeznenenue, npoucxoxaeHue. IlpusHaky NPUMUTHBHOCTH.

19. Mopdonoruueckoe pasHooOpasue BETKOB. [10 CTPOCHUIO OKOJIOI[BETHUKOB, PACIIOJIOKEHHUIO YacTel IBETKa.

20. T'uneneii. Xapakrepuctuka. [IpoucxoxaeHue. DBOOLHS.

21. Tunel rUHENes], TUIBI TUIALEHTAINH, TT0J0XKEHHE 3aBsI3U B LIBETKE.

22. CTpoeHuEe U TUTIBI CEMSI3a4aTKOB.

23. Meracnoporenes. @opMHUpoOBaHUE 3apOABIIIEBOI0 MelIKa. JIBOITHOE OII0IOTBOPEHHUE.

24. PopMHUpPOBaHUE CEMEHU. ATIOMHUKCHC.

25. Amnpgporeii.

26. IIporcxoxaeHne ¥ BOJIONHS THIYUHKH.

27. AHaTOMHUYECKOE CTPOCHHE MBUIBHUKA.

28. CTpoeHue NbUTMHKH, 3BOJIOLMS MBUIBLEBBIX 3€PEH.

29. Cnioco6s1 oneuieHus. [IpucnocobneHust K pa3TuyHBIM CIIOCO0aM OTTBLICHHS.

30. Congerus. OnpeneneHue, 3HaUeHNUe, KiaccupuKanus.

31. Pa3HooOpa3ue palieMO3HbBIX U IUMO3HBIX COILBETHH.

32. OBOJIIOLUS COLIBETHUH.

33. IInoxsr. MIx: onpenenenue, XxapakTepuCTHKa, pa3BUTHE. B3anMoBiusHrue GOpPMUPYIOIUXCS CEMSH U OKOJIOMIOJHUKA.
34. Kiaccudukanus naonoB 0o CTPyKType OKOJIOIIOAHHUKA. BCkpbiBaHUE TI00B.

35. Tenernyeckas knaccuduranus mwiogoB. CriocoObl pacpoCTpaHEHUs IUIOJO0B U CEMSIH B MIPUPOJIE.

[IpuMeps! O1IeHOYHBIX MaTEPUATIOB AJI IPOBEACHUSA IPOMEKYTOUHOMN aTTeCTallui IPUBEACHBI B IPUIOKEHUH 1.

6. YHEBHO-METOJUYECKOE U THO®POPMAINIMOHHOE OBECIIEYEHUE JUCIHUITJIAHBI (MOAYJIS)

6.1. Pexomenayemas qurepatypa

JI.1.1 Bukropos B.I1. Mopdodonorus pacTeHuit: M.:MIIT'Y, 2015. — 96 c. [3JIEKTPOHHBIN PECYPC] Pexum
VYuebHoe nocobue nocryna: http://znanium.com/catalog/product/754628
JI.L1.2 | Bukropos B.II., AmnaTtomus pactenuil. Yacts 2. M.: MIIT'Y, 2017. — 160 ¢. [9JIEKTPOHHbII PECYPC]
Tomuu B.H., BereratuBHble Oprassl: PexxuMm moctymna: https://znanium.com/catalog/product/1316646
Kypaxosa H.I. yaeOHoe mocobne
JI.L1.3 | TI'ymenkoBa M.A., Amnatomus pacrenuit. Yacts 1. M.:MIITY, 2015. — 120 c. [DJEKTPOHHBIA PECYPC]
Buxkropos B.I1. Knerka. Tkanu: YueGHoe Pexxum moctyna: http://znanium.com/catalog/product/754429
rnocoobue
JI1.2.1 Buxkropos B.I1., Meroauueckue pekoMeHAauu M.: MockoBckui eIarorunaecKuit rocyJapCTBEHHBIN
lNoguua B.H., 10 BBITIOJTHEHHUIO yauBepcutet, 2015. — 92 c. [OnexTpoHHBIN pecypc] Pexum
Kypanosa H.I'. J1a00paTOpHBIX paboT 0 gocryna: hitp://www.iprbookshop.ru/70005.htm



http://znanium.com/catalog/product/754628
https://znanium.com/catalog/product/1316646
http://znanium.com/catalog/product/754429
http://www.iprbookshop.ru/70005.htm

6otanuke. Yacts 1.
JI.2.2 | Bemmerypos C.X., [MpakTuky™Mm 1o 60TaHUKeE: Hogocu6.: 3omotoii komoc, 2015. — 180 c. [DJIEKTPOHHBIN
ITanpuukosa E.B. yue0. mocobue PECYPC] Pexum JocCTyna:
http://znanium.com/catalog/product/614900
J1.2.3 | OBept P.O. Anaromuss pacreHuit O3ay. | M.: JlaGoparopust 3HaHuii, 2015. — 603 c. [DnekTpoHHbII
Mepucrembl, KIeTku u Tkanu | pecypc] Pexxum mocryna: https://e.lanbook.com/book/70790
pacTeHuii: cTpoeHue, GyHKIUU
U pa3BUTHE: MOHOTpadHst
J1.2.4 | Smckux ME., Amnaromust 1 Mopdoiorus Kpacrospck:CDY, 2016. — 90 c. [2JIEKTPOHHBIN PECYPC]
Oummnnosa WU.I1. pacrenuii: JlabopaTopHbIit Pexxum nocryna: https://znanium.com/catalog/product/967114
IPAKTHKYM

6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOI ceTH ""UHTepHeT"

1. TeopeTruecknii 1 HAyYHO-IIPAKTHYECKUH 3JIEKTPOHHBIH XypHa1 «CoBpeMeHHOe caioBOICTBOY http://journal-

vniispk.ru/ '
2. Hayuno-npaktuaeckuii xypnan «OBomu Poccun» https://www.vegetables.su/jour/about

3. Borannueckuii xxypnau http://arch.botjournal.ru/?t=issues

6.3.1 IlepeueHb MPpOrpaMMHOro odecnevyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccuonanbuslii mitoc 2013

6.3.13

Kaspersky Endpoint Security 10 nias Windows

6.3.14

Adobe Reader XI (11.0.13) - Russian

6.3.1.5

Google Chrome

6.3.1.6

WinDjView

6.3.2 COBpeMeHHLIe IIpO(l)eCCI/IOHaJI])HbIe 0a3bl JaHHBIX U PIH(l)OpMaHPIOHHLIe CNIPAaBOYHBIC CUCTEMBbI

6.3.2.1

9BC «ZNANIUM.COM»



https://e.lanbook.com/book/70790
https://znanium.com/catalog/product/967114
http://journal-vniispk.ru/
http://journal-vniispk.ru/
https://www.vegetables.su/jour/about
http://arch.botjournal.ru/?t=issues

6.3.2.2| ObC «IOPAUT»

6.3.2.3 | OBC «YHuBepcuTeTCKass OMOIMOTEKa OHIANHY

6.3.2.4 | OBC IPRbooks

6.3.2.5| 3BC «Jlaup»

6.3.2.6 | ObC BOOK.ru

6.3.2.7|9bC TeI'Y

6.3.2.8 | Hayunas snexrponHas 6ubnuoreka eLIBRARY.RU (moanucka Ha )KypHalibl)

6.4 O0pa3zoBaTebHbIE TEXHOJOTUH

6.4.1 | TexHOJIOTHH Pa3BUTHA KPUTUICCKOI'O MBINIJIICHUS

6.4.2 | AKTUBHOE CIIyLIaHUE

6.4.3 | IndopManimiOHHO — KOMMYHHUKAIIMOHHAsI TEXHOJIOTHUS

6.4.4 I'pynnoBble TeXHOIOIUH

6.4.5 | IIpobnemHoe o0yueHue

6.4.6 | UccnenoBareabCKue METOABI B 00yUEeHUHU

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIS1)

Aynuropusi Odopynosanne
5-312 MYJIbTUMEIUHHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHas Mebelb
5-316 MYJIbTUMEIUHHBIN KOMIUIEKC, IEPEHOCHONH HOYTOYK, yueOHas Mebelb
5-318 MYJIbTUMEIUIHBIN KOMIUICKC, IIEPEHOCHOM HOYTOYK, yueOHas MeOelb
5-320 MHKPOCKOIIBI, CBETHJIBHUKH HACTOJIbHBIC, IEPEHOCHOM MYJIbTUMETUITHBIH KOMIUIEKC, IEPEHOCHON HOYTOYK, yueOHast
Mebenb

8. METOAUYECKHUE MATEPHUAJIBI U151 OBYYAIOIUXCS 11O OCBOEHHUIO JTUCHUIIJINHBI

METOJNYECKUE PEKOMEH/JJAIIMHU 1o noAroToBKe U BBIIOJIHEHHIO J1a0OpaTOPHBIX padboT

OT4eT 0 BBINOJIHEHHOH J1abopaTopHOW padoTe 1Mo aHATOMHUH M MOP(OJIOTHH PaCTeHUH: 0()OPMIICHHBIH PUCYHOK IOCTIE
MHKPOCKOIMYECKOT0 U3y4CHHsI MIPEJI0KEHHBIX MPErnapaToB WK u3ydaeMoil Mopdoiornyeckoid cTpykTyphl. C 3TOH 1ebto
HCIIONB3YETCs aTbO0OM JJIsl pUCOBaHMS, I/I€ 3alUChIBAETCS Ha3BaHUE TEMBI, PyCCKHE U JIATUHCKHE Ha3BaHUsI 00bEKTOB. PUCYyHOK
BBINOJTHAETCS POCTHIM KapaHAaIloM CpeHEeH MATKOCTH, JOIyCKaeTCs HCIIOJIb30BaHUE IIBETHBIX KapaHaame s 0osree 4€TKOro
BBIJICIIEHHS KJIETOK Pa3HBIX TKaHe#. PHCYHOK TOJKEeH OBITh YETKUM, 0€3 CITy9aifHbIX OJAPOOHOCTEH, T0CTaTOYHO KPYITHBIM, 4YTOOBI
Ha HEM MOXHO OBLII0 H300pa3nTh Bce He0OXoauMble netand. [Ipomopinu o0miero pazMepa u aeTaieil JOIKHBI ObITh BBIIEP)KAaHbIL.
Kaxaplit puCyHOK TOJDKEH MIMETh 0003HaYeHHsI, OHU IIOMENIAI0TCSI CIIpaBa OT PHCYHKA, 0T PUCYHKOM - ImoAnuck. Heooxoaumele
BBIBO/IbI, OTIPE/ICIICHUS, 3aMMCHIBAIOTCS HAa 00OPOTHOM cTOpOHE anbOoMHOro nncta. [Tociie oopMIIeHHs] pUCYHKOB K
COOTBETCTBYIOIEH TeMe anb00M claeTcsl Ha MOIMUCH NIPEToJaBaTellio.

JIABOPATOPHAS PABOTA Ne 1
Oco0eHHOCTH paCTUTEIbHOMN KIETKH

Kunerka. O0muii man ctpoenus. [{luromnnasma u ee cBoiicTBa

Lenb paboTel: BeIICHUTE 0011I€E CTPOESHUE pACTHTEIHHON KIIeTKH. Jloka3aTh N30MpaTeTbHY 0 IPOHUIIAEMOCTh TOTPAaHMYHBIX
MeMOpaH.

Martepuansl 1 00beKTHI: TyK pemdatbiii (Allium cepa L.), xxenatensHo cunmii; 8% pactBop NaCl.

Xox paboTsI:

1. MIPUTOTOBUTH NPEIMETHBIE U IIOKPOBHBIE CTEKIIA.

2. HAHECTH Ha NMPEeAMETHOE CTEKJIO KPYIHYIO KaIlllo BOABL.

3. W3 MCHCTOM YellyH JIyKa BbIpe3aTh HeGoubmoil Kycouek (0,5 — 1 cm2). C BHyTpeHHel (BOTHYTOil) CTOPOHBI CHATh

KOXHULy, noaucruB e€ urjio Wi nuHieToM. I1oJ10XUTh €€ B Karuio BOZbI IO BO3MOXXHOCTH HE CMHHAaA, HAKPBITh TIOKPOBHBIM
CTEKIIOM.

4. paccMOTpeTh TP MaJIOM yBEJIHUCHHH Hanbolee yIauHoe MecTo Ha npenapare. OOpaTuTs BHIMaHHE Ha (GopMy KIETOK,
HaWTH PO, IOCTApaTHCS ONPEAETIUTH IPAHUILY BaKyOJIH.

5. NepeBEeCTH MUKPOCKON Ha cuibHOe yBenuueHnue (20X, 40X). moctapaThCst HAUTH MOPHI B 000JI0UKE, TPAaHUIIBI MEXKITY
000JI0YKaMH COCEHUX KIETOK.

6. 3apucoBath 2-3 kiIeTkH. OTMETHTH 000JI0YKY, BaKyOJIb C KJIETOUYHBIM COKOM, IIa3MalieMMy, TOHOILIACT, SIIpPO.

7. BEPHYTh MHKPOCKOII Ha clraboe yBenuueHune. He cHIMas mpemnapara, IoJIOKUTh MOJIOCKY (pHIBTPOBANEH Oif Oymaru

PSIOM C IOKPOBHBIM CTEKJIOM CJIeBa TaK, YTOOBI BOA OTTATMBAJIACh U3-MI0JI CTEKJIA — I0JI0cka Oymaru OyeT MOCTEIeHHO HaMOKATh.
C IpOTHBONOIOKHOM CTOPOHBI OT IIOKPOBHOI'O CTEKJIa HAHECTH HECKOIBKO Kanenb pacTBopa NaCl. OH OyneT BTSATUBAaTLCS MOA
MTOKPOBHOE CTEKJIO U 3aMeIaTh BOIY.

8. CJICINTH 32 U3MEHEHNEM MTPOTOILIACTA B KJIeTKaxX. [locTeneHHo nuTomiasMa OyneT oTcTaBath oT obonoukn. Haiitu
pa3HBIC COCTOSIHHSA IIa3MOIM3HPOBAHHBIX KIIETOK, pa3HBIC BUIBI IIIA3MOIH3A.
9. 3aMEHUTH MOJIOCKY (PUIBTPOBaIbHOM OyMaru u mia3mMoinuTuk (8% pactBop NaCl) Ha Boy, BEpHYTh KJIETKH B

NEpBOHAYAJIBHOC COCTOSAHUC — NPOCICANUTDh ACIIIIA3MOJINU3.




10. 3apUCOBATH KJIETKH B COCTOSIHUU IJIa3MOJIN3a.

11. 3amucaTh U 3alIOMHUTD ONPEIENICHUs : IIJIa3MOJIU3 — SABJICHHE OTCTABaHMsI IPOTOILIACTA OT O0OJIOUKHU KIJIETKH IPU MOTEpe
BaKyOJISIMH BOJIbI, IETINIA3MOJIN3 — BO3BPAIICHUE [J1a3MOJIM3UPOBAHHOTO IIPOTOILIACTA B IEPBOHAYAIHHOE COCTOSHUE IIPU
IIOCTYIUIGHUHU B KJIETKY BOJIbI, TYPTOP — HAIPS>KEHHOE COCTOSIHUE KIIETOK.

ITmacTuger

Henb paboTel: V3y4nTh CTpOSHHE Pa3HBIX THIIOB IUIACTHI U X MOJIOKEHUE B OPraHax.

Marepuansl 1 00beKThI: Dnojes kanaackas (Elodea canadensis), Tpageckanuus (Tradescantia sp.), psOuna ropekas (Sorbus
aucuparia L.), mannpim maiickuii (Convallaria majalis L.), munosauk (Rosa sp.), momunop (Lycopersicum esculentum L.).
Xox paboTshL:

L

1. ITpuroroBuTh Npenapar JIUCTa 37104eH. PaccMOTpeTs IpU MajIoM yBEIUYEHUU HauboJllee yaauHoe MECTO Ha IIpenapare.
ITocTaBUTh B LIEHTP IPO3EHXUMHBIE KJIETKHU, OIMKe K MecTy oTpbiBa. [lepeBecTu Ha Gonbiioe yBenuuenue (x 20, x 40).

2. HaiiTn XJ10poImIacTel, OTMETHTh OCOOCHHOCTH HX JIOKAJTH3AaIHHU B KIICTKE, yOSTUTHCS B HATMYNHU UX JIBVDKCHUSL.
OnpeaenuTh THIT IBHKEHHUS (CTPYHUATOE, KPYTOBOE).

3. 3apucoBats 2-3 kieTku. CTpekaMu MoKa3aTh JBUKEHUE XJI0poIutacToB. CrenaTh HE00X0IMMbIE 0003HAYCHUSI.

IL

1. ITpuroToBUTH Ipenapar MIKOTH IUIOJIOB, ITOIIETIHB UIVIOH KyCOUeK MAKOTH M PacTepeB €ro B Karle BOJHL.

2. PaccMoTpeTh Ipu MasioM yBeJIMYEHUH Hauboslee yladyHoe MECTO Ha IIpenapare, IIepeBecTy Ha 00JIbII0Oe YBEIHUEHUE
(x20). O6patuTh BHUMaHUE Ha (HOPMY KIIETOK, XPOIUIACThI, OTMETUTh UX THIL.

3. 3apucoBath 1o 2-3 KIETKH pa3HbIX M1070B. Cenars He0OX0IUMbIC 0003HAYCHUS.

111

1. IIpuroToBUTH mpenapar , CHSIB KOXKHUIY C HIDKHEH CTOPOHBI JIMCTa TPaJIeCKaHIINN U IIOMECTHB €€ B KaIUTIO BOJBI.

2. PaccMoTtpeTs npu 60bIIOM yBEIMUSHUH JICHKOMIACTHI B IA€PHOM KapMalllKe — OHU BBIVISIIAT KaK MEJIKUE OecliBETHbIE
LIapUKH.

3. 3apucoBats 2-3 kietku. CrenaTh HeoOXoAUMble 0003HAYCHHS.

Bonpocs! 111 koHTpONIA:

OOBSACHUTH 3HAYCHHUS TEPMHHOB — THJIAKOH]I, I'pPaHa, CTPOMA, IIEPUIIACTHIHOE MIPOCTPAHCTBO.
CpaBHHTH BHYTPEHHIOIO CTPYKTYPY Pa3HBIX THUIIOB ILIACTH.

YeM OOBSICHHUTH JBIDKEHUS XJIOPOIUTacTOB? YeM OOBACHUTH THUIIBI STOI'O JBUIKCHUS?

HasBats Tunel xpomorutacrtos. Yem onpenensercs ux ¢opma?

B xaxoMm HampaBIEHNH BO3MOXKHO B3aUMOIPEBPAICHNE IIacTUA?

B xakux opraHax W TKaHAX CJIeIyeT MCKaTh Pa3HbBIC THIBI ILIACTHL?

SNk W=

3anacHble MUTATENbHbBIC BELIECTBA U TBEPAbIEC BKIIOUSHUS

Henp paboTer: 3yunTh pazHOoOOpa3ue dpracTHYECKUX BEIIECTB B TBEPAOM BUJE H KPUCTAIUTHUSCKUX BKIFOUCHUH.

OO0bekThl U MaTepuainbl: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox noceBnoi (Pisum sativum L.), oBec
roceBHOH (Avena sativa L.), nmyk perruatsiii (Allium cepa L.), kynena nymucras (Polygonatum odoratum), 6eronus (Begonia sp.).
Xon paboTsr:

1. M3roToBUTh Ipenapat KpaxMajabHBIX 3epeH KapTodels, oBca, ropoxa, 6aHaHa. it TOro mMoCKOOIUTh OPUTBON KyCOUYEK
KITyOHs1 KapTodens, ceMsaoieii ropoxa; NoJyuYeHHYI0 KpaxMallbHYI0 MYTh Ha JIE3BHH OpHUTBEI OOMaKHYTh B KaIlIIO BOJBI HA
IIpEeIMETHOM CTEKJIe; ¢ 0aHaHa ceaTh y4acTOK TOHKOr'O IONEPEUHOro Cpe3a; IPeIBapUTEIbHO PA3MOUYEHHYIO B BOJIE 36PHOBKY
0BCa UI'0JIKOHM ONYCTHUTH B KAaIlJIIO BOJBL, IOJIYYUTh MYTh, 3¢ pPHOBKY yOpaTh.

2. Paccmotpers npu cunsHOM yBenmmaeruu (20x, 40x) kpaxmanbHBIE 3epHA pa3HBIX pacTeHui. OTpeaeTuTh THIT
KpaxMaJIbHBIX 3€peH 10 (opMe, MOJII0KEHNI0 00pa30BaTeIbHOrO IEHTPA U CTENIEHH CIOXHOCTH.

3. 3apucoBaTh HECKOJIBKO KPaxMaIbHBIX 3epeH KaKI0ro pacteHus. Crenarb HeoOXOquMble 0003HAUSHUS M IIOITUCATH MO
PUCYHKOM.

4. Jlnsa obHapyxeHus aneiipoHOBBIX 3epeH MOACHCTBOBAThL Ha MIpenapaT ¢ FOPOXOM PacTBOPOM iofa B HOAMCTOM KauHu.
ITpu 5TOM KpaxMajbHbIE 3e€pHa OKPacITCs B TEMHO-CHHMM I[BET, a aJIepOHOBLIC 3epHa OyAyT 30J0TUCTO-KEeNTEIMU. OHU OYCHb
MeJKHUE, B 0OJIBIIOM YHCIIE CPEAN KpaXMaJbHBIX 3€PEH, IIPOCTHIE 110 THILY.

5. 3apucoBaTh KpaxMajibHble U aledpoHoBbIe 3epHA. CaenaTh HEOOXOAUMBbIE 0003HAUEHUS.

6. M3yunts BuABI TBEPABIX BKIIOUYEHUH. [IJ1s1 4ero B3ATh KyCOUEK CyXOH YellyH JyKa, IPeBapuTeIbHO BblIEpKaHHOU B
IJIMLEPHUHE CO CIUPTOM. PaccMOTpeTh npu MajioM yBEIHMYEHUH MUKpOCcKona. HallTH oqMHOYHBIC KPUCTAJUIBI OKCATaTa KaabIlHsl.
OO6paTuTh BHUMAHHE Ha UX pa3Mephl OTHOCUTENIBHO KJIETKH U pa3HooOpasue 1o popme.

7. 3apucoBaTh HECKOJIBKO KieTOK. Cenath HeoOXoauMble 0003HAUCHUS.

8. M3roToBUTH TOHKHUN IPOAOIBHEII cpe3 KycodyKka KOpHEBHINA KyleHbl. PaccMoTpeTs npu cinabom yBenndenuu. Haiitu
BKJIIOYEHHUS], CAETIATh BHIBOJBI 00 MX TUIAX.

9. 3apucoBatp BKItoueHUA. Crenatbh He0OX0AUMBbIE 0003HAYECHUS.

10. M3roToBUTH TOHKHE NONIEPEUHBIH 1 MPOAOIBHBIHM cpe3bl Yepelika Jucta 6eronun. PaccMoTpeTs mpu 6ombiioM (20x,
40x) yBenMUYeHUH TUIIHI BKItoYeHui. HaiiTu pa3ubie Tuns! o gpopme.

11. 3apucoBartb. Caenate HEOOXOUMBbIE 0003HAYCHHSI.

Bonpocs! q1st koHTpOMIS:
1. B uem pa3zHuna MeXy NEPBUYHBIM U BTOPUYHBIM Kpaxmayuiom?
2. I'ne HakannuBaeTcs NEPBUYHBIA Kpaxman?




3 Kak ¢popmupyercst kpaxmaabHOE 3epHO?

4 Kax xnaccudunupyorcs kpaxmaiabHble 3epHa?

5 B uem oTnuune 6elKOB 3alIaCHBIX OT OEJIKOB KOHCTUTYIIMOHHBIX?
6. Kak o6pa3zyrorcs aneiipoHOBBIE 3epHa?

7 B gem ornmume mpocThIX aneHpOHOBBIX 3€PEH OT CIIOXKHBIX?

8 B xakux 9acTsaX KJIETKHU JIOKAJIH3YETCs 3alacHoil 6enok?

9. B kakux opraHax HakaIUIMBaeTCs 3allacHOM Oenok?

10. UTO IpOUCXOJNUT C aICHPOHOBBIMH 3EPHAMH MPU OOOTAIEHUN KIETKH BOHOW?

11. SIBnsieTcs MU CTPYKTypa aIepOHOBBIX 3€peH BUIOBBIM MPHU3HAKOM?

12. B yem 3akiouaercs npeuMyIIecTBO KUPHOIO Macja KakK 3alacHOro MPOAYKTa Mepeja KpaxmaiaoM U Oenkom?

13. KakoB OMOIOrHYECKHi CMBICT 00pa30BaHUs KPUCTAILIOB IIABEICBOKUCIIOTO KaNbIUS B KIETKe?

14. Uro takoe padpuasr? Jpy3sr? Kakue emie THIIBI KPUCTAIIIIOB OBIBAIOT?

15. [IpuBenuTe mpuMepsl pacTeHU, UMEIOLIUX OMPEASIEHHBIN TUIT KPUCTAIIIIOB.

16. Kaxkas popma KpucTasioB maBeJIeBOKHUCIOTO KajJblKs CBOWCTBEHHA JIBYIOJIbHBIM PAaCTEHUSIM U KaKasi — OJHOIOJIbHBIM?

JIABOPATOPHAS PABOTA Ne 2
Txanu pacrenuil. O6pa3oBareabHble TKAHU. IOKPOBHbIE TKAHU

O6pa3oBarenbHble TKaHU. CTpOSHUE KOHYCOB HapacTaHUs

Les paboTsl: O3HAKOMUTHCS € OOMIMMHU IPU3HAKAMH MEPUCTEM Ha TPUMEPE KOHyCa HApaCTaHUs 3J0/eH. BRISICHUTE CTpOCHHE
BEPXYLICYHOH MEPHCTEMBI II0OeTa U KOPHSL.

OOBekTh M MaTepuaisl: Dnozes kanaackas (Elodea canadensis),

Xopa paboThI:

L. C moMombI0 MpenapoBaIbHBIX UIJI IOCIE0BATEIHFHO CHATH JIUCThS ¢ KOHyCa HapacTaHHsI BEPXYIIETHOTO MoOera 3I0AeH.
2. PaccMoTpeTh BpeMeHHBIH Mpenapar 1o MUKPOCKoIloM. byieT BuiHa riajakas 4acTb KOHyca HapacTaHUsl, BOSHUKAIOIIKE
1 TIOCTENICHHO pa3pacTaromuecs Oyropky — 3a9aTKH JTUCTHEB.

3. PaccMoTpeTh roTOBBIN Ipenapar KoHyca HapacTaHus nobera aioaen. OOpaTuTh BHUMaHUe Ha (GOpMYy KJIETOK, pa3Mephl
saep TJIaJKON 4acTH KOHYyca.

4. 3apucosatb. Ha pucyHke OTMETUTh MOJI0KEHUE WHUIUAIBHBIX KJIETOK, JIUCTOBBIE OYTOpPKHU, MECTO MHTEPKAJIIPHBIX 30H.

Bomnpocsr qst KOHTpOIIS:

KaKOBBI XapaKTEepHbIC MPU3HAKA MEPUCTEMATHYECKON TKaHU?

B YeM OTJIMYUS EPBUYHON U BTOPUYHOH MEPUCTEMBI?

M0 KaKUM IPU3HAKaM KJIACCUPUITUPYIOT MEPUCTEMBI?

YTO XapaKTEPHO JJIsl HHALHAJIBHBIX KIETOK?

4yT0 Takoe ructoreH? Kakue rucToreHbl MOXKHO BBIICIUTH B KOHYCaX HapacTaHus 1odera u KopHs?

kW=

[TepBuuHas MOKpOBHAs TKaHb MHACPMA

Iens paboTel: 3y4nTh 0COOCHHOCTH NEPBUIHOM MOKPOBHON TKAHU.

OOBEKTHI U MaTEPHAJIBL: JINCThS Teapronnn 3oHanbHOl (Pelargonium zonale Ait.) u kykypy3sl (Zea mays L.)
Xop paboTsr:

1. MIPUTOTOBUTH IIpeNapar 3MUEPMBbI C HUKHEH U BEpXHEH CTOPOHBI JIMCTa T'epaHH.

2. pPaccMOTpETh NMPU MAJIOM YBEJIUYEHUHN IIPOCTHIE U JKEJIE3UCThIEe BOJIOCKH, BBISCHUTH U3 OCOOCHHOCTH.

3. pu 60JIBIIOM YBEIMUECHUH PACCMOTPETh OCOOEHHOCTH OCHOBHBIX KJIETOK U YCThUIL. ONpeaeNuTh TUIl YCThbUYHOTO
anmaparta. CpaBHHATB YMCIIO YCTHHUI] U (POPMY OCHOBHBIX KJIETOK HYDKHEH M BEpXHEH CTOPOHBI JIUCTA TepaHH.

4. MPUTOTOBUTH Ipenapar dMUACPMbl C HI)KHEH CTOPOHBI JIUCTA KyKYPY3bl.

5. BELICHUTH OCOOCHHOCTH OCHOBHBIX KJIETOK JITHIIEPMBI IPH OOJIBIIIOM YBEITHYEHUH PACCMOTPETh YyCTHUYHBIN armapar,
onpenenuTs ero Tul. O6paTuTh BHUMAaHUE Ha CTPOSHUE 3aMBIKAIOLIUX KJIETOK YCTHHIIL.

6. 3apUCOBaTh JMHIACPMY MEJAPTOHUU B KYKYpYy3bl, cIelaTh HeoOXoquMble 0003HaAUSHUS.

Bomnpocs! n1st KOHTpOIIA:

TTouemy ycTpuLla COCPEOTOUYEHBI IPEUMYIIECTBEHHO Ha HMKHEH CTOpOHE jucTa?

Kaxue ocoO0eHHOCTH XapaKTEpHBI JJIsl OCHOBHBIX KJICTOK JMHIEPMBI?

CtpoeHue yCTbUYHOTIO arapara 1 ero pasHooopasue. OObsICHUTE MEXaHU3M JIBH)KCHHS 3aMbIKAIOIINX KIIETOK.
KaxoBsl ¢yHKIMH Kporomux TpuxoM? 1o KakuM MpU3HAKaM MOXKHO TOBOPUTH 00 MX pa3sHOOOpa3uu?
DYHKINHM KEIE3UCTHIX TPUXOM, UX pa3HOOOpasue.

kW=

Bropuunas nokposnas Tkasb. [lepungepma

Henp padoTel: M3y4nTh 0COOCHHOCTH OT/ACIIBHBIX CIIOEB MEPUACPMBI M YCUCBUUKH.

OOBEKTHI U MAaTepUAITBL: BBIICP)KAaHHBIE B TIIMLEPHHE CO cCIUPTOM moderu 0y3uHbl (Sambucus racemosa L.)

Xon paboTsr:

1. clienarth MonepevHbIid cpe3 modera Oy3MHBI.

paccMOTpeTh MPH MaJOM YBEIHYCHUH, HAUTH (DEJUIOTeH, MOCYUTATh YUCIIO CJIOEB MPOOKH.

paccMOTpeTh YeUEeBHUKY.

BBISICHUTH OCOOCHHOCTH NMPHJIETAIOIINX K MepUAepMe TKaHel NepBUYHON KOpbI, 00paTUTh BHUMAaHHE HA TUIACTUHYATYIO
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KOJUIEHXHMY, KOPOBYIO TAPEHXUMY, CKICPEHXUMHEIC BOJIOKHA BO ()JIODMHOH 30HE.

5. paccMOTpeTh FOTOBBIM Ipernapar HoNepeyHoro cpesa credis Oy3uHBbI.

6. 3apHUCOBAThH MEPUIEPMY C YSHEBUYKOH U MpUJIEralolue K Hel TKaH!U IIepBUYHOI KOpbI cTeOs. O003HaunTh (esuioreH,
(henneMy, BHIIOJIHSIONINE KIETKH, 3aMbIKAIOIINE CIOH, IUIACTHHYATYIO KOJUICHXUMY, KOPOBYIO TAPEHXHUMY.

Bormpocs! 1t KOHTpOIS:

[Touemy y MHOTOJIETHUX pAacTEHUH AIUAEPMa 3aMEHSETCS MPOOKON?

B yem oTnmume MeXIy CTPOSHHEM KIETOK MPOOKH U SMUIAEPMBI?

ITouemy npoOKy Ha3bIBAIOT BTOPUYHON MOKPOBHOW TKaHBIO?

Braronaps kakuM 0COOEHHOCTSIM CTPOCHHUS NMPOOKa BBIIOJHACT 3alIUTHYIO (DYHKIIHIO?
YacThI0 KAaKOTO KOMILJIEKCA SIBJISICTCS MPOOKa?

Kak yepe3 nepuiepMy NpoOUCXOUT Ta3000MEH U TpaHCIIUpAIUs?

[To xakuM mpU3HAKaM MOXKHO HalTH (eyio/iepMy Cpeau MapeHXUMHBIX KJIETOK KOpbI cTeOs?
[Touemy Ha cmeHy nepuaepMe IPUXOIUT KOpKa?

W3 kakuX r’UCTOJIOTMYECKHUX JIEMEHTOB COCTOUT KOpKa?

0. Kakwne opransl pacTeHHH WIIM MX 9acCTH MOKPBITH NEPUAEPMOM, a KaKue KOPKOMH?

SO RN kW=

JIABOPATOPHAS PABOTA Ne 3

MexaHn4YecKue TKaHH

Less paboThI: BEISICHUTE UTOIOTHYSCKHE 0COOCHHOCTH Pa3HbIX THIIOB MEXaHUYECKUX TKAHCH, X PACIIOJIOKEHHE B OpraHax,
CPaBHHUTEIbHYIO XapaKTEPUCTHKY.

OO0BekThl U MaTepHabl: creou ThikBbI (Cucurbita pepo L.), npHa (Linum ussitatissimum L.), iBeToHoc KyObIKH xkentoii (Nuphar
luteum L.) cTe6nn 6y3unsl (Sambucus racemosa L.)

Xox paboThL:

1. IIpuroToBUTH NoNEpeyuHble Cpe3bl CTEOIs THIKBEI U Oy3UHBI, 00padoTaTh peakTuBaMu ((IIOPOIIIOLUH U COJIIHAS
KHCJIOTa) — Ha OApeBeCHEHUE. MOXKHO BOCIIOJIB30BaThCSI TOTOBBIM IIpenapaToM (CTeOeIb THIKBBI).

2. PaccmotpeTs 1 3apucoBaTh nepudepuueckue TKaHu cTeOIs, BKIIIOYAIOIIe IEPBUYHYIO KOPY (KOJUIEHXMMa U KOpOBas
IapeHxXuMa) U NePULUKINYEeCcKyI0 WiH G1osMHYy0 (Y Oy3uHBl) ckiiepeHxumy. CrenaTs He00XoquMble 0003HAUEHUS.

3. BBIICHUTH THII U XapaKTep PACIIONOKECHNS KOJUIEHXUMBL. BHIMAaTEIIFHO pacCCMOTPETh XapaKTep 000I0UeK U X PEaKIIHI0
Ha PEaKTHUB.

4. PaccMmoTpeTs monepeuHsli cpe3 cTedst IbHa Pa3HOro AHaMeTpa Ha TOTOBOM Ipemnapare. 0OpaTHTh BHIMAaHHUE Ha

0COOEHHOCTH BOJIOKOH cTebeil, oTanuaromuxcs no auaMeTpy. CaenaTs BEIBOJ O IPOUCX0XKEHUU BOIOKOH CTE0Is TbHA, CY s 110
UX PacHoOJI0KEHUI0. 3apUCOBaTh.

5. Crienath IONEPEUHBIH Cpe3 LIBETOHOCA KyOBIIIKY, 00padoTaTh peakTUBaMU, OOpPaTUTh BHUMaHKUE Ha a3pCHXUMY U
CKIIEpEHIBI, BCTPEUAIOIIIEcs B BUIE HANOOIACTOB KaK OIIOPHBIE KIETKH. BBIACHUTE THII cKIepen. 3apucoBaTh C
COOTBETCTBYIOIIMMHU 0003HAYCHUSIMH.

Bonpocs! 115t koHTpONIS:

L. Kak pa3nnyarorcss MexaHH4ecKHe TKaHH 110 PacIIONIOKCHHIO B opraHax? KakoBeI o0mye mMpU3HaKH MEXaHHIEeCKUX
TKaHEn?

2. ITo xakuM Mpu3HaKaM KIACCH(HUIMPYIOT KOIICHXIMY?

3. IToueMy KOJUIEHXMMa HE MEHSET OKpacKy nox aeictBueM ¢uiopormonuna u HC1 ?

4. ITo xakuM Ipu3HaKaM KIACCHHUIUPYIOT CKICPEHXUMY?

5. Kax 00BsICHUTD, UTO CpeAMHHAS IUIACTUHKA BMECTE C IEPBUYHON 000I0UKOM B KJIETKAX CKJIEPEHXUMBI CTEOIIS THIKBBI
OKpallleHa 3HAYUTEIbHO HHTCHCUBHEE BTOPHYHOI?

6. Uem oTiuyaeTcs KCUJIEMHAs M SKCTPaKCHIISIpHAs CKJIEpeHXUMa?

7. ITouemy mepBUYHBIE BOJOKHA CKICPEHXUMBI 3HAUUTEIHFHO IIHHHEE BTOPUYHBIX?

8. KakoBbl 0cOOEHHOCTH CTPYKTYpBI 000JI0YKH CKiepens?

9. Tunsel cknepensi, ©X BCTPEYaEMOCTb.

JIABOPATOPHAS PABOTA Ne 4

[IpoBoasimue TKaHU. MUKPOCKOIIUYECKOE CTPOSHHE CTEOIs

Lenb pabOTh: U3YYHTH CTPOSHHE CTEOJIST TPABSIHUCTHIX ABYJOJIBHBIX H OJHOJONBHBIX U APEBECHBIX PACTECHHM.

OO0BEeKTH M MaTepHabl: GUKCHUPOBaHHBIE CTEOJIN HIIH TOCTOSIHHBIE MUKpoIIpenapaThl ibHa (Linum usitntissimum),1oAcOTHEYHUKA
(Helianthus annuus), TOCTOsSIHHBIE MUKPOTIPENapaThl MONEpeYHBIX cpe30B cTebei nannpiia (Convallaria majalis), kykypy3sl (Zea
mays), unbl MenkonuctHot (Tilia cordata); guoporntonuH, consiHas KUCIOTa, XJI0p-IUHK-HO, pacTBOP Ho/1a B HOAUCTOM KajuH,
TJIMLEPHH.

Xon paboTsr:

1. IIpuroToBuTh NonepeyHsle cpesbl cTe01s1, 00padoTaTh peakTUBaMH ((PIOPOrIIONUH, COISIHAS KUCIO0Ta, XJIOP-LUHK-HO,
pacTBOp Hojia B HOAMCTOM Kalluy, TIIMLEPUH. ). MOXKHO BOCIOIb30BaThCSI TOTOBBIM IIPENapaToM (CTeOels JIbHA).

2. M3roToBHTH Ipemnapar HOMepeYHOro cpe3a CTeOIs IbHA 1 03HAKOMHTECS C HEITy9KOBBIM CTPOSHHEM, a TaKXkKe CO
CTPOCHHEM JIyOSHBIX BOJIOKOH 3TOT'O PaCTCHHUSL.

3. O3HaKOMUTECS C IEPEXOIHBIM CTPOSHUEM cTeOIIs MToACOoNHeYHNKA. OIpeAeTTUTh TUII MPOBOIALINX IIyYKOB.

4. PaccMoTpeTs Ipenapat MOMepeyHoro cpe3a KOPHEBHIIA JTAHIBIINA 1 O3HAKOMHTECS C ITyYKOBBIM CTPOSHHEM CTEOIIs

OTOI'0 paCTC€HUs, OTIPEACIIMTL THUIIBI IIPOBOAAIIUX ITYYKOB.
5. PaCCMOTpeTB npenapart nornepeIHoro cpela cTeons KYKYPY3bl 1 O3BHAKOMHUTLCH C IYUYKOBBIM CTPOCHUEM CTeOIsA 3TOrO




pacTeHusL.

6. PaCCMOTpeTB nmpernapar 1mornepeyHoro cpe3a CTEOJIs1 UMbl 1 O3HAKOMHUTBCS C HCEIMYYKOBBIM CTPOCHUCM CTEOJIs1 TOro
pacTeHUsl, BBIACHUTD NPUPOAY IT'OAUYHBIX KOJICI.
7. CHeJ’IaTB CXEMAaTUYHbIC PUCYHKHU BCEX H3YUCHHBIX THIIOB CTPOCHUSA cTebueii 1 0003HAYNTh TKAHH U UX KOMIIICKCHI.

TEMA 9 JJABOPATOPHAS PABOTA Ne 5
Kopens

CrpoeHue KOpHS

Lenb paboTHI: BEIICHUTH 0OCOOCHHOCTH MTEPBUYHOM CTPYKTYPBI KOPHS, BAPHAHTHI CTPOCHHUS, 0COOCHHOCTH 3aJI0’KEHUS KaMOUs B
KOPHSIX, 1 (OPMHUPOBAHUE BTOPUIHON CTPYKTYPHI KOPHSL.

OO0BeKTH M 000pYJ0BaHNE: KOPHH HPHCA, KOPHHU THIKBBI ((PUKCHPOBAHHBIN MaTepHai), TOTOBBIE TpenapaThl ¢ IEPBUYHBIM U
BTOPUYHBIM CTPOCHUEM KOPHS, Ipenapart "3aj10KeHne KaMOusl B KOpHsIX'".

Xox paboTshL:

1. ITpuroroBuThH NONEPeYHBIN Cpe3 KOpHS UpUca, 00paboTaTh peakTUBaAMHU.
2. PaccMotpeTs npenapar npu MajaoM yBEIHUCHUH.
3. OOpaTnTh BHIMaHHE Ha YHCIO apXOB B KOPHE HPHCA KaK OJHOIOIBHOTO PACTCHHS, Ha PACIOI0KEHHE COCYI0B MPOTO -

METaKCUJIEMBI, HAUTH (II0dMYy.

4. PaccMoTpeTh IEHTpalIbHYI0 4acTh KOPHSL.

5. Haiiti mepunuki u o0pasoBaHue OOKOBBIX KOpHEH.

6. BrisicHUTE 001Ie 0COOCHHOCTH MEPBUYHON KOPHI H CIIOEB, €€ COCTABILIOMNX: 9K30I€PMbI, ME30JePMbI H JHIIOEPMBIL.
7. Haiitu nporyckHble KIETKH, 00paTUB BHUMAaHHE HA X PACIOJI0KEHHUE IO OTHOMICHHUIO K IMPOBOASIIUM TKaHSIM.

8. 3apucoBaTh MOMEPEUHbIN cpe3 KopHs upuca. Caenatsh He0OX0IUMbIe 0003HAUCHUS.

9. PaccmotpeTs 3anmoxxeHne KaMOHUsl B KOPHSIX Ha TOTOBOM IIperapare.

10. TIpuroToBUTH MOTMIEPEUHBINA CpPe3 KOPHS THIKBBI, 00pabOTaTh PeaKTHBAMH.

11. Paccmotpets npenapar npu MajaoM yBEIUYEHHH.

12. OOpaTuTh BHUMAaHHE Ha YUCIIO APXOB B MMEPBUIHON CTPYKTYPE MO PACTIOIOKEHUTIO TPOTOKCHIIEMBI U IIEPBUIHBIX
panuanbHBIX Tydei.

13. PaccmoTtpeTs KcHIIeMHYI0 30HY KOpHs. HaliTu kaMOuid, BBIICHUTh OTJIMYNS BEPETCHOBUIHBIX U JIYYEBBIX WHHUIIHATHI.
14. BrisicHUTH 0011Me 0COOEHHOCTH BTOPUYIHON KOPBI: IPOBOJSIINE IEMEHTHl (DIIOIMBL.

15. OOpaTuTh BHEIMaHHAE Ha TAPEHXUMY BTOPHYHOU KOPHI, BO3HUKIITYIO U3 MIEPUIHAKIIA.

16. PaccmoTpeTs MOKPOBHYIO TKaHb KOpPHS.

17. 3apucoBaTh MOMEPEYHBINA CPEe3 KOPHS C 3aJI0KCHHEM KaMOUs U MOTIEPEeUHBIi cpe3 KOpHS ThIKBBI. CienaTh He00X0UMbIC
0003HaYCHHS.

KoHTtponbHbIe BOIIPOCHI:

1. ITo xakuM IpHU3HAKAM EPBUYHON CTPYKTYPbl MOKHO OIPEENNUTh ITIaBHBIH 3TO WM IPUIATOUHBIH KOPEHb JABYI0JIBLHOIO
WM OJHONO0JBHOIO pacTeHUs?

Kaxum Mopdonorngecknm mepectpoiikaM moasepraeTcs 3ug01epMa? B cBsa3u ¢ uem?

IToueMy TpeTHUHast CTPYKTypa 3HIOAEPMbI CBONCTBEHHA IPEUMYIIECTBEHHO OJHOJOIbHBIM PaCTCHUAM?
I'me n xax 3axnmagpIBaeTcss kKaMOuii B kopHe?

Kaxkas pa3auna B paboTe pa3sHBIX y4acTKOB KaMOus?

ITouemy J1yun B KOpHE Ha3bIBAIOTCS PaJUaIbHBIMU?

YTo HaXOJUTCS B LIEHTPE KOPHSI THIKBBI?

KaxoBa cynp0a nepBUYHBIX TKaHEH KOPHS IPH BTOPHYHBIX MPe0Opa3oBaHMIAX?

KakoBbl Bo3pacTHbIE U3MEHEHHUS KOPHS OJHOJIOJIBHBIX PACTEHUI?

0. Kaxkoii 30He KOpHSI CBOHCTBEHHO BTOPHYHOE CTPOCHHE?

el S B U o

Metamopdo3s! kopHa. KopHernnoast

Iens paboTHI: BEISICHUTH OCOOCHHOCTH CTPOEHUS 3allacalolINX KOpHEH Ha MpuMepe KOPHEIUIOA0B.

OOBeKTH 1 000pyIOBaHIE: KOPHETIIIOAB! PAa3IMYHBIX PACTEHHUH, TOTOBBIE IIPETIapaThl HOMEPEYHEIX CPE30B KOPHETIIOIOB CEM.
30HTUYHBIX, CEM. KPECTOIBETHBIX U CBCKIJIBI.

Xon paboTsl:

1. PaccMoTpeTh KOpHETIT0AbI (hI09MHOrO THUIIA (MOPKOBB, eTpyuika). CaenaTs monepeyHslii cpes. BeisscHUTH
COOTHOILIEHHE KCHUJIEMHOH 30HBI U BTOPUYHOH KOPBIL.

2. PaccMoTpeTh roTOBBIN Ipenapat KopHemnoaa (GiaosmMHoro Tuna. HailTu nepBUYHYIO ¥ BTOPHUHYIO KCUIIEMY, IEPBUYHEIC
1 BTOpUYHBIE paguanbHble Tyud. OOpaTUTh BHUMAaHUE Ha YUCJIO apXOB B IEPBUYHOMN CTPYKTYpE.

3. Haiitn kamMOnanbHyI0 30HY.

4. PaccmotpeTs (109My, HAWTH CUTOBHIHBIE BJIEMEHTH U (JIOOMHYIO MAPEHXUMY U 3(QUPO-MACIUYHBIE XOBL.

5. 3apucoBaTh NOMEPEYHBIH Cpe3, CeNIaTh HEOOXOAUMBIE 0003HAYCHUSI.

6. Takum xe 00pa3oM pacCMOTPETh KOPHEILIOI KCHIIEMHOTO THITa, 0OPaTUTh BHUMaHUE HA COOTHOIICHHE KCUJIEMBI U
(I109MBI B U3y9aeMbIX KOPHEIUIOAAX.

7. 3apucoBaTh MOMEPEYHBIN CPE3, CaeIaTh 0003HAUCHHUS.

8. PaccMoTpeTh monepeyuHslil cpe3 KOPHEIUIoAa CBEKIIbl, 00paTHTh BHUMaHUE Ha YepeOBaHNUE CBETIIBIX M TEMHBIX KOJIell.
9. PaccmotpeTs roTOBBIM NpenapaT npu MajaoM yBeaudeHuu. Haiitu nepBuuHyI0 M BTOPUYHYIO KCHJIEMY, IEPBUYHbBIE U

BTOpPHYHBIE paguaibHble Tydd. OOpaTUTh BHUMAHHUE HAa YHCIIO APXOB B IEPBUYHON CTPYKTYpE.




10. Haiitu nomonHuTeNbHBIE KOJbIa KamMOus. [TocunTaTh UX 4KCI0. BBISICHUTH XapakTep ACsITeIbHOCTH.
11. 3apucoBath MONEPEUHBIl cpe3, caenaTb He0OX0JUMble 0003HAUCHHUS.

KonTponbHbIe BOMPOCHI:

1. Kakue npu3Haku aHATOMHYECKOHW CTPYKTYPHI MO3BOJISIOT CUUTATh KOPHEIJIO METaMOP(O30M IIIaBHOTO KOPHS?
2. B ueM cXoAcTBO M OTIIMYKE KOPHEIUIOAOB (JIIOSMHOTO M KCHJIIEMHOrO THIa?
3. B yem cBoeoOpasue cTpyKTypbl KOPHEILIOAa CBEKIbl. Kakue NMpu3HaKu COOTBETCTBYIOT CTPYKTYpe KOpHs?

JIABOPATOPHA S PABOTA Ne 6

AHaTtoMHUecKas CTPYKTypa JIHCTa

Lens paboTHI: BBIICHUTH OCOOCHHOCTH CTPOCHUS JINCTA KAMEJINH STIOHCKOH ¥ XBOH COCHBIL.
OOBeKTHI H 000pyIOBaHKE: TOTOBBIE MUKPOIIPETIAPATHI JINCTA KAMEITUHN U COCHBIL.

Xox paboTshL:

1. PaccmoTtpeTs TOTOBBIH Ipenapar JucTa KaMeauu sSMOHCKOoH. HaliTu nmpoBosIe 3J1IeMEHTHI, Me30(UIUI, YCThHIIE.

2. 3apucoBaTh MONEPEYHBINA CPE3, CeIaTh HEOOX0IMMbIE 0003HAYCHHUS.

3. PaccmoTtpeTs roTOBBIN MpenapaT JUcTa COCHbI. HaliTh IpoBOISIINE JIEMEHTHI, CKIaA4aThlil Me30(HILI, CMOJISTHBIC XOIbI,
KYTHKYJTy, YCTBHUIIE.

4. 3apucoBaTh MOMEPEYHBIN Cpe3, caenaTh He0OX0AMMbIe 0003HAYCHHS.

JIABOPATOPHAS PABOTA Ne 7

Cewms. Ctpoenune, pasHooOpas3ue ceMsiH

Lenb padoTsr: 1. [I03HAKOMHUTBCS CO CTPOSHUEM CEMEHHU, COCTAaBUTH NPEACTABICHUE O PA3HBIX TUIIAX CEMSH.

2. HayuuThcs caMOCTOSITENBHO OMPEAEIISATh TUII CEMEHH M OITUCHIBATH €0 CTPYKTYPY.

Martepuaisl K 3aHATHIO: CEMeHa pa3HOOOPa3HBIX pacTeHHH (TOPOX, (pacob, THIKBA, ICEHb, TPEUHXa, 3JIaKH U AP. IPEIBAPUTEIHHO
HaMOUYEHHBIX HaKaHyHe, HA0OPBI CEMSH OCHOBHBIX OBOIIHBIX KYJIBTYDP B CYyXOM BHIE).

Xop paboTsr:

JIBy10JIbHBIE pacTEHUS

1. PaccMoTpeTh BHEIIHNE OCOOCHHOCTH CEMEHH ropoxa Wi (Hacoiu, 3apucoBaTh, OTMETUTE KOHTYPBI 3apOABIIIEBOI0 KOPEIIKa,
pyOUHK (MECTO MPUKPEIUICHHS CEMSHOXKH ), 00paTUTh BHUMaHUE Ha PopMy pyOUHKa.

3amanue: 1) 3aprcoBaTh BHEIIHHUIA BH CEMEHH, OTMETHB BCE NMEPECYUCIICHHBIC YaCTH.

2. CHSB CEMEHHYIO KOXYPY, IOJIYIHM 3apObIiI ceMeHU. Takum 00pa3oM, y 6000BBIX CeMsI COCTOUT U3 CEMEHHOM KOXKYPBI 1
3apoJIbIIIa C KPYITHBIMH, MSICHCTBIMU CEMSIOISIMHY, TJIe M HAKAaIUTUBAIOTCS TUTaTeIbHBIE BellecTBa. Pa3BepHyTh ceMs 0,
00paTHTh BHIMaHHE Ha MIOJIOKEHUE 3apOJIBIIIEBOTO KOPEIIKa U MOYeYKU. PaccMOTpETh MOYeUKy MO/ JIYIOH.

Y 6000BbIX oYeudka xopouo auddepeHupoBana. Y (aconau B nazyxe JINCTOYKOB 3aJI0KEHBI Jaxke OyrOpKH LIBETKOB.
3aganue: 3apucoBaTh 3apPOJIBIIL, OTMETHB CEMSI0JIN, 3aPOJIBIIICBY IO ITOYEUKY, 3aPOIbIIIEBbI KOPEIIOK, THITOKOTHIIb (4acTh
crebenbKa HUKE CEMSIOJIBHOTO y3I1a).

3. BoluleHUTh CeMs I'PEUHXH, OCBOOOJHUTH €T0 OT OKOJIOIUIOAHUKA. Pa3zpe3aTs ceMst BJ0JIb, TOCMOTPETH MO JIynoil. MOXKHO 4eTKO
3aMeTUTh MYYHHCTHIH, JIETKO PACCHITAIOIIUICS dHI0CIIEpM 0eJI0ro IIBeTa K MaTOBBIN 3apoasiil. TakuM 00pa3oM, ceMsi Tpednx u
COCTOUT M3 SHAOCIIEPMa U 3apOJbIIa, 3arac MUTaTeIbHBIX BelecTB B dHAOcIepMe. CeMeHHas KOKypa CeMeHH TOHKas, 13
HECKOJIbKUX CJIOEB TapEHXHUMHBIX KIIETOK.

3ananue: 3apucoBaTh IPOIOJIBHEIHN CPe3 CEMEHU I'PEUNXH, T0OKa3aB COOTHOLIEHHE YHAOCIIEpMa 1 3apoablia. O003HAaYUTh YacTu
CEeMEHH.

W3 ceMeHU rpeunxy BEIWICHUTD 3apOJIbILII, CEMSO0IIH 3apOAbIIIa CBEPHYTHI B TPYOKY, OXBAaThIBAIOT YacTH d3HA0cHepMa. Heobxoaumo
paclpaBUTh CEMSIONH, IOCTAPATHCS B Iy pacCMOTpeTh odyeuky. [loueuka 3apoapliia rpeunxu He quddepeHnIrpoBana u
IpeJICTaBIeHa MOYTH IJIaJKUM KOHYCOM HapacTaHHS.

3ananue: 3aprcoBaTh 3apOJBIII CEMEHU TPEYHXH, 0003HAYMB BCE €TO YaCTH.

a) PaccMoTpeTs BHEITHMIA BUA CEMEHH KIICIEBUHEL. Y pyOUYrKa MOXKHO OOHAPYKUTh XapaKTepHOE MSICHCTOE pa3pacTaHue,
Ha3bIBAa€MOE KapyHKYJION.

3ananue: 3apucoBaTh BHEIIHUN BUJ CEMEHHU KIICIIEBUHBI, OTMETUB KapyHKYJTY.

0) CHATH CEMEHHYIO KOXYpY, HaTOPBaB e¢ IIpernapoBabHOM HIII0H. Pa3zpe3aTs ceMs BIOb MEPIeHINKYISIPHO IUPOKOH CTOPOHE.
PaccMoTpeTs B irymy. MOXHO YBUAETH MOIIHBII 3HIOCIIEPM H B IIEHTPE Y3KYIO IMMOJIOCKY M3 CeMsIoIel 3apoapiima. Takum oopazom,
ceMsl KJICIEBUHBI COCTOUT U3 SHIOCIIEPMa U 3apOAbIIIA.

B) CjaBUB OCTOPOXKHO ¢ OOKOB 0CBOOOXKIEHHOE OT CEMEHHOH KOXKYPBI CeMSI KIICIEBUHBI, MOXKHO Pa3fenuTh €ro Ha ABE YACTH 110
cemsioisiM. CeMsi 0N 3apobIina 6y11yT XOPOIIIO BUIHBI Ha KAXK0H MTOJIOBHUHE, OHU TOHKHE, C YeTKO 3aMETHBIM JKHJIKOBAHHUEM,
PacIOI0XKEHBI IO BCeH JUTMHE CEMEHH. 3apOIbIIIEBhI KOPEIIOK OCTAaHETCS Y OJHON U3 CEeMSIONeH, ToYeuKa He
nuddepeHInpoBaHHA, IPEJCTaBIIeHa TOIBKO KOHYCOM HapacCTaHHS.

3amanue: 3apucoBaTh MPOOIBHBIN pa3pe3 U 3apOJIbIII CEMEHHU, OTMETHUB HAOCTEPM, YaCTH 3apOJIbIIIa.

4. CaMOCTOSITEIBHO PACCMOTPETH CEMSI THIKBBI, SICEHS, alleIbCHHA WIIH JPYTHX pacTeHui. CenaTs BEIBOJ O CTPOCHHH CEMSH,
pacrosioxxeHuu U GopmMe 3apoIbiiia, 0COOEHHOCTSIX CeMsI0JeH, mouedyKku. JlaTh XapaKTepUCTUKY PACCMOTPEHHBIX CEMsIH,
3apUCOBATH.

OIHOIONMBEHBIC PACTCHUS

1. PaccMoTpeTh BHENIHMI BUT 3¢pPHOBKH MIIEHUIIBI. HaiTh 3apobii, 3H10CTIepM, 00PO3AKY, XOXOJIOK H3 BOJIOCKOB Ha KOHIIE
MIPOTUBOTIOJIOXKHOM 3apOJbIIy. PAacCMOTpeTh 3epHOBKH APYTUX 3JIAKOB.

3anaHue: 3apucoBaTh BHEIIHUN BUI 36PHOBKH.
2. PaccMOTpeTh MO MUKPOCKOIIOM MPOIOJIBHEIN Cpe3 3¢ pHOBKH, HAITH 3apOJIbII, OOpAaTUTh BHUMaHHE Ha STIHIEPMaJIbHbIE KIETKU
LIUTKA, BEITAHYTBIE B CTOPOHY 3HA0cnepMa. ITocuuTaTe, CKOJIBKO 3a4aTOYHBIX JJUCTHEB HUMEET I0YEUKA.




3aganue: 3apucoBaTh MPOOIBHEIN Cpe3 3epHOBKH, OTMETHB BCE YaCTH 3apOABIIIa U DHAOCTIEPMA.

3. Pa3o0paTts 1o BuzamM HabOpbl CEMSTH OCHOBHBIX OBOIIHBIX U MOJIEBBIX KYJIBTYP. BbIIETUTh 0HOCEMEHHBIE 110151 (30HTUYHBIE:
MOPKOBbB, ETPYILKA, CEIbIEPEil, MacTepHaK, YKPOII; 3J1aK1), COILTOAMS (CBEKIIA).

3anOMHUTH CEMEHa N0 BHEIITHEMY BULY.

JlaTuHckue Ha3BaHus pacTeHuil: Topox (Pisum sativum L.), ¢pacosb oosikHOBeHHas (Phaseolus vulgaris L.), rpeunxa noceBHas
(Fagopyrum esculentum L.), knnemeBuna (Ricinus communis L.), mmenuna markas (Triticum vulgare L. ), poxxs (Secale cereale L.),
ssamenb (Hordeum vulgare L.), oBec (Avena sativa L.), kykypy3a (Zea mays L.)

KoHTpoiibHBIE BOIIPOCHI:

[To xakuM NpuU3HAKaM MOXXHO TOBOPUTH O pa3HOOOpa3uu ceMsH?

Urto 00IIero u B 4YeM OTJIMYUS B CTPOCHUHU 3apOJIbIIIa CeMsIH JBYAOJIbHBIX U OJHOIOJBHBIX PACTCHHI?
CKOJIBKO ceMs10Ieii MOXKeT OBbITh B 3apojbliie ceMeHH? [Ipumepsl.

[To xakuM NpU3HAKAM Pa3IUYarOTCsl TUIBI CEMEHHON KOXYpbI?

UTo 03HAYAIOT MOHITHUS: KOJIEOpH3a, KOJEONTUIIb, IIUTOK, aJIeHPOHOBBIA CIIOK?

Kakue THUIIBI CeMsTH MOXKHO BBIJICJIUTD 110 CTPOSHHUIO 3apojibiia?

Kaxue Tunbl ceMsiH BBIIEISIOTCS 110 MECTY OTJIOKEHHUS 3alacHbIX BemecTB?

Nk wbh =
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Mopdomnorust kopasi. KopHeBble cucTeMbl

ens: 1. [T03HAKOMUTHCS CO CTPOCHHEM TJIABHOT'O U TPUAATOYHOTO KOPHEH, 0COOCHHOCTAMHU UX (OPMHUPOBAHUS, COCTABUTH
MIPEJICTaBICHNE O Pa3HBIX THIIAX KOPHEBBIX CHCTEM.

2. HayauThcst caMOCTOSITENTEHO ONPEAEIISATh THII KOPHEBBIX CHCTEM.

Marepuaibl K 3aHATHIO: TPOPOCTKHU Pa3HOOOpa3HBIX pacTeHUM (ropoX, (pacois, 3maku u 1p.), repOapHbie 00pa3Ibl HEKOTOPBIX
BH/IOB PACTEHUH, IIPOPOIICHHBIE KIyOHU KapToders.

Xop paboTsr:

1. Ha npumMepe KopHel MpOpOCTKOB 3J1aKOB, ropoxa (HJIM IPYyTUX pacTEHUH ) HAWTH 30HBI KOpHS. [[Jist 5TOr0o paccMOTPETh MOJIOIbIE
KOPHM IO/ JIYTIOW U TIPY MaJIOM yBEIIMUYEHUN MUKpOCKoIia. HaliTn KopHEeBOW YeXTUK, TPUKPHIBAIOIIHHA 30HY JEJIEHUSI, PACCMOTPETH
KOPHEBBIE BOJIOCKH, 00paTHTh BHUMaHUE Ha UX YHUCIIO U JUIAHY.

[IpunoaHsB MOKPOBHOE CTEKJIO, HAHECTH Ha ITpernapar ¢ KOHYMKOM KOPHS KareJbKy 4YepHO# Ty, Bokpyr yexiinka 0003HauYuTCs
CJIM3b B BUJIE CBETIIOTO IISITHA.

3aganue: 3apucoBaTh MOJIOJO KOPEHb, 0003HAYHB 30HBI.

2. PaccmotpeTs TepOapHbie 00pa3ipl pa3InyHbIX BHIOB pacTeHU (MUKYJIbHUK KpacuBbiil — Galeopsis speciosa Mill., kinesep
nyroBoii — Trifolium pratense L., mroniepHa cepnosuanas — Medicago falcate L., cuBen myrosoit — Succisa pratensis Moench.,
MamkeTka o0bikHOBeHHAast — Alchemilla vulgaris L. em Juz., Boponwuii ria3 — Paris quadrifolia L., mauaeiin matickuii — Convallaria
majalis L., Matiuk nyrosoii — Poa pratensis L. (wm apyrue 37maku), rpaBiiIat ropojackoit — Geum urbanum L., kynansHuIa
eBporneiickas — Trollius europaeus L. u ap.). OnpenenuTs TUIBI KOPHEBBIX CUCTEM, OTMETUTH Pa3HbIC 110 IPOUCXOXKICHUIO
(anI0pHU3HYIO - CUCTEMY TJIaBHOT'O KOPHSI, aJUIOTOMOPHU3HYI0, TOMOPHU3HYIO - (CUCTEMY IPUIATOYHBIX KOPHEH) U 1O
MOPQOJIOTHYECKUM 0COOEHHOCTSM (CTEPIKHEBYIO, MOYKOBATYI0, KUCTEBYIO0, 0aXpOMUATYI0, IPEPHIBUCTO -0aXPOMUATYIO).
OTo0path pacTeHuUs C pa3HBIMHU TUIIAMH T10 MECTY 3aJI0XKESHHSI TPUIATOYHBIX KOPHEH: TMIIOKOTWIBHBIE, Y3JIOBBIE (ITOY3JI0BEIE,
HaIy3JIOBBIE), MEXKI0Y3JIHEBBIC.

3ananue: 3apucoBaTh Pa3HbIC TUIIBI KOPHEBBIX CUCTEM, 3aIIUCaTh UX KPATKYIO XapaKTePUCTUKY U IPUMEPBI.

3. PaccMoTpeTh 3aoxeHne IpUAaTOYHBIX KOPHEH Ha To0eTax, pa3BUBIIUXCS U3 TIa3KOB Ha KiTyOHe kapTodens. Crenatb
MIOTIEPEYHBIH cpe3 Yepes Mo0er B 30He IPUAATOYHBIX KOpHEH. ONpeIeauTh YHCII0 X 3aJI0KeHUST BHYTPH CTEOIIA.

3anmanue: 3apucoBaTh BHEIIHUI BH]I M CXEMY ITONIEPEYHOT0 Cpe3a, OTMETHB KCHIIEMY U (pJI03MY B ITyUKax, KaMOHaJIbHYIO 30HY,
MEPBUYHYIO KOPY, IPUAATOUYHEIE KOPHU.

KoHTponbHbIEe BOIIPOCHI:

ITo xakuM IpHU3HAKaM KIacCU(DUIUPYIOT KOPHEBBIE CUCTEMBI?

Ha3BaTh THITBI KOPHEBBIX CHCTEM II0 MMPOUCXOXKACHHIO, MOP(oJorniIeckre TUIbl. [IpuBecTn mpuMepsl.

Kakue kopHu HazbiBaroTCs npunaroubiMu? KakoBo nx 3HaueHune? Kak MOXHO Kilaccu(uIIMpoBaTh NpUAaTOUYHbBIE KOPHH?
Kak BIusrOT 3K0JIOrHYECKUE YCIIOBUS Ha (POPMUPOBAHNE KOPHEBOW CHUCTEMBI?

MoxHO 11 B Ipejeiax 0JIHON KOPHEBOM CHCTEMBI BBIIEIUTH KOpHHU 10 ¢pyHKuusIM? Kakum obpazom?

Nk W=

Bunousmenenus kopHeut

Hens: 1. [To3HAKOMUTHCS ¢ pa3HBIMU TUITAMU BUIOU3MEHECHUH KOPHEH.

2. HayuuThcs caMOCTOSTENBHO OMPENEIISATh TUIT BUJOM3MECHCHHS KOPHEH M OMUCKHIBAThH €r0 CTPYKTYPY.

Marepuainsl K 3aHATHIO: repOapHbIe 00pa3Ibl HEKOTOPBIX PACTCHHMI (€11, COCHBI, JIFOIHHA, TOPOXa, KJIEBEepa, YHUCTSIKa BECCHHETO,
JIFOOKH IBYJTUCTHOM, OYMTKA IyPITy PHOT'O, TABOJITH HIECTHIICTIECTHOM ) TIO TEME «METaMOp(03bl KOPHEBBIX CUCTEM»; IIOCTOSTHHBIE
rpenaparsl KIIyOeHbKOB Ha KOPHSIX 0000BBIX, KOPHA-NPUCOCKH TOBUIIMKH; PUKCUPOBAHHBIE IIPETapaThl MUKOPHU3bI 1 KOPHEBBIX
MIUIIEK; KOPHEIJIOAbl HEKOTOPBIX OBOIIHBIX KYJIBTYP (MOPKOBH, CBEKJIBI, PEITbl M T.11.).

Xon paboTsl:

1. PaccmoTpers o nynoii "Mouky" kopHei cocHbl (Pinus sylvestris L.) unu enu (Picea abies (L.) Karst.) , BbLIeIUTh MUKOPU3HBIC
Y POCTOBEIE, 0OpaTHUTh BHUMAHHE HA UX OTIHYHSI.

MuKkopu3HbIC KOPHH MOJIOKHUTH MOJ1 TOKPOBHOE CTEKJIIO M PACCMOTPETh IIPHU MaJIOM YBEJIMUEHUH MUKpockomna. Haiitu uexou u3
rudos.

3aganue: 3aprucoBaTh BHEIIHNWN BHJI KOPHEH COCHBI U KOHYMK MHUKOPHU3HOTO KOpHS Oosiee KpymHbIM miaHoM. Crenate 0003HaYCHUS.




2. PaccmoTpeTh KOpHEBYIO cHCTEMY JItonuHa uin Kiieepa (p. Trifolium), ropoxa (Pisum sativum L.). HaliTu kopHEeBbIe KiTyOeHBKU.
PaccmoTrpeTs Ha TOTOBOM IIpenapare cpe3 depes KiiyOeHeK, 00paTuTh BHUMaHHUE, B KaKOH 4acTu KOpHs (opmupyercs
OakTepuOHIHASI TKaHb, KIIETKH KOTOPOI HallOJIHEHBI KIIyOeHbKOBBIMU OaKTepUsiMU. BOKpyT 6akTepnonIHON TKaHH pacIiolaraloTcs
KJIETKU apeHXHUMBI, IepeXosIeii B nepuaepMy. BHyTpH mapeHXUMBI TPOXOIAT IPOBOISIIINE ITyYKH, CBSI3BIBAIOIINE KITyOSCHEK C
MIPOBOSIIIIEH CHCTEMOM KOPHS, Ha KOHYHMKE KIIyOeHbKa HMEIOTCS KJIETKH MEPUCTEMBI, 00eCIIeYnBAIOLIIE POCT KIyOeHbKA.
3aganue: 3aprucoBaTh BHEIIHUI BUI KOPHEBOW CHCTEMBI C KIIyOSHbKaMU U TIOTIEPEYHBIN cpe3 uepe3 KIIyOeHeK Ha TOTOBOM
rpenapare, BejaTb HeoOXoauMble 0003HAYCHHUS.

3. PaccmoTpeTh BHelIHUI B KOPHEBBIX cucTeM YUCTsiKa BeceHHero ( Ficaria verna Guett.), mo0ku neynuctaoi (Platanthera
bifolia (L.) Rich.), ountka mypmypHoro (Sedum purpureum (L.) Schult.). HaliTu 3amacaroriye (KopHeBbI€ IIUIIKW ) U TUTAIOLIUE
KODHH.

3aganue: 3apucoBaTh BHEITHUH BU KOPHEBOI CHUCTEMBI pa3HBIX PACTEHHH C KOPHEBBIMH IITUIITKAMHU, OTMETHUTH 3alacaroiue u
MIUTAIOINE KOPHH.

4. PaccmoTpeTh BHELIHHIA BU]I TOBUIMKH eBpornelickoii (Cuscuta europaea L.), HaliTH KOPHU-NIPUCOCKH, TOCMOTPETh Ha CBS3b
KOpHEeH C paCTeHHEeM-X03IHMHOM. PaccMOTpeTh TOTOBBII pernapaT nornepeyHoro cpesa cTe0s ¢ KOPHSIMHU - IPUCOCKAMU ITapa3HTa.
OOpaTUTh BHUMaHHE Ha CBS3b C MPOBOJAIIECH CUCTEMOI X035IMHA.

3aganue: 3aprcoBaTh BHEITHUHN BUJ U MTOMIEPEYHBIN cpe3

5. PaccMmoTpeTh BHENIHMI BUT KOpHETU10,10B MOpKoBH (Daucus sativa (Hoffm.) Roehl.), cexnsr (Beta vulgaris L.) u ap. Haiitu
COOCTBEHHO KOPEHb, THIIOKOTHJIBHYIO YacTh KOpHEIUIo/a (1IeiKa), pO3eTKY JUCThEB (TOJIOBKA).

3ananue: 3aprcoBaTh KOpHETUIOAB. OTMETUTH Ha PUCYHKE COOCTBEHHO KOPEHbB, THIIOKOTIIIBHY IO 4aCTh KOPHEIUIOAA, PO3ETKY
JIUCTHEB.

KoHTposibHBIE BOIIPOCHI:

OTNHYAIOTCS JIU IPOUCXOKIEHUEM KOPHETUIO U KOpHEeBasl IIHIIKa?

Kaxue THIIBI KOPHEBBIX MIMIIEK MOXXHO Ha3BaTh, U HAa YeM OCHOBaHa WX KiacCH(pHUKAIs?
Uro takoe Mukopuza? KakoBo eé 3HaueHue 1isi 000MX MapTHEPOB?

Kakue cymecTByroT THIIBI MUKOPHU3BI? B yem BbIpakaercs MeTamop(0o3 KOpHs PH MUKOpHU3e?
Kak gacTo BcTpeuaercst Mukopusa B ipupoae?

Hazosute npumepsl Apyrux MetraMmop($o30B KOPHEH.
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Mopddonorus nodera

Ctpoenue nobdera. PutMm pazputus

Iens: 1. II03HaAKOMUTBCS CO CTPOCHUEM I100ET 0B, 0COOCHHOCTSIMU UX (POPMHUPOBAHUSL, COCTABUTH IIPEICTABICHUE O PA3HBIX THIIAX
1100eros.

2. HayunThcst caMOCTOSTEIBHO ONPEAEIISATh PUTM Pa3BUTHS, IPOJOJDKUTENBHOCTD KU3HU II0OETOB..

Matepuansl K 3aHATUIO: TOOErH pa3HOOOPA3HBIX TPABSIHUCTBIX U JPEBECHBIX PACTEHUI (UKas pellbKa, SICHOTKA, MaHXKeTKa U
JIpyTHe TPaBbl. IOOETH IePEBLEB - SICEHb, KIIEH, TUNa, 1y0, Oy3uHa).

Xonx paboThL:

1. PaccmotpeTs 6e3nucTHbIe moberu 0y3unbl (Sambucus racemosa L.) HalTH TUCTOBBIC PYOILIBI U JIMCTOBBIE Ciieibl. OTMETUTH
BEreTaTUBHBIC U FeHEPATHUBHBIC IOUKHU, U3YUYUTh UX CTPOCHUE.
3ananue: 3apucoBaTh OOIIMHA BUJ MOOEra, pa3Hble TUIIBI TOYEK y Oy3UHBL.

2. Paccmotpets 6e3nuctHbie moberu sicers (Fraxinus pennsylvanica Marsh.), kiena (p.Acer L.), munsi (Tilia cordata Mill.), ny6a
(Quercus robur L.) HaliTH TUCTOBBIE PyOLIbI, OTMETUTH PACIIOJIOKEHHUE JTUCTOBBIX CIIEJOB Ha HEM.

3ananue: 3apucoBaTh BHEIIHUN BUJ 100era, OTMETUTh BEPXYIIEYHYIO U OOKOBBIE ITOYKH, y3JIbl, MEXKIOY3/IHS .

[To moyeyHOMY KOJIBITYy (30Ha YKOPOUYEHHBIX MEXKIOY3JIUH B MECTE PACIIONIOKECHHS TOYETHBIX YEITyil) OpeaeIITh TPAHHILY
TOJUYHOTO MpupocTa. Ha MpoTsHkeHUH 0JJHOr0 TOJUYHOTO IIPUPOCTa H3MEPUTH IITMHY BCEX MEKIOY3JIHA, HAUHHAS C CAMBIX
KOPOTKHX Ha MOYETHOM KouibLie. [IocTpouTh rpadMk M3MEHEHUS JUTMHBI MEXKI0Y3JIMH B IIpeeiaX FOIMIHOT0 IPUPOCTA, Ha OCH
abcuuce OTIOXKUTh AIUHY MEXI0Y3JIull, Ha OCH OpJUHAT —HOMeEpa.

CoeaNHUTH OJyuYeHHbIe TOUKU. TakuM 00pa3zoM, OJIyYUM OJHOBEPIINHHYIO KPUBYIO, IIOKA3bIBAIOILYIO X0 pOCTa mobera 3a
BEreTallMOHHBIN Ce30H (ToAnuHEbIN mober). B Havane pocTa MEXI0y3/IUsl KOPOTKHUE, 3aT€M ITOCTEIIEHHO yBEJIUYUBAIOTCS, a B
BEepXHel 4acTh mo0Oera CHoOBa YKOPAauYHBAIOTCA. MexXI0y3/IMsl MaKCHMAaJIbHOM JUTHHBI Y Pa3HBIX BUIOB PACTCHHI MOTYT OBITH B
Pa3HBIX yYaCTKaX FOIUIHOTO mobera: OJrKe K OCHOBaHHUIO, B CEPEIUHE HITH Y BEPXYIIKH, HO OTHOBEPITUHHOCTH COXPAHSETCSI.

3. PaccMmoTtpeTs Oe3nucTHbIe moderu ayoa (Quercus robur L.) HaliTH JINCTOBBIE PyOLIBI, OTMETHTD PACIIONIOKESHHE IUCTOBBIX CISIOB
Ha HEM.

3ananue: [To moueyHOMY KOJIbILY (30Ha YKOPOUEHHBIX MEKIOY3JIHH B MECTE PACIIOI0KEHUS TIOYSUHBIX YeIlyi) ONpeeanTh
IpaHuUIly TOOUYHOTO npupocTa. Ha npoTsHhKeHHn 0JHOr0 TOAUYHOTO IPUPOCTa U3MEPUTH AJIMHY BCEX MEXXIOY3JIUil, HAUMHAs C
CaMBIX KOPOTKUX Ha IOYEYHOM KoJiblie. [TocTponTs rpadyik M3MEHEHHs ATUHBI MEXI0Y3JIUH B Ipeesiax TOAUYHOI0 IPUPOCTa, Ha
ocH abCICC OTIIOKUTH JJINHY MEXA0Y3JIHIA, Ha OCH OpAHHAT — HOMepa. COeTUHUTD MONTyYeHHBIE TOYKU. ONpeIennTh, COBNAIa0T
WM HE COBIANAIOT TOAMYHBINA U dJIeMeHTapHBIH oberu. Y nyda B mpenenax TOANIHOro modera MOXXHO BBIICIHTH HECKOJIBKO
JJIeMEHTaPHBIX.

KoHTtponbHbIe BOIIPOCHI:

1.Ha3oBuTe oOuiue nmpuszHaku nobera
2.T1o kaKUM MPU3HAKAM MOKHO KJIACCH(UIUPOBATh MoOeru?
3.YTo 03HAYAIOT MOHITHS «TOAHYHBIA IOOETY», «dNeMeHTapHbIH mober»? UTo B HUX 00LIero, B 4eM OTIHIUs?

4. TTo KaKUM TpHU3HAKAM KJIacCU(DUIUPYIOT OYKU Ha rmodere?




Tune! HapacTaHUS U BETBICHUS TOOETOB.

Lenb: 1. [To3HAKOMUTHCSI C TAIIAMH HapacTaHUs IOOETOB, 0COOCHHOCTSMHU UX (HOPMHUPOBAHHMSI, COCTABUTH NPEIACTABICHUE O PA3HBIX
THTAX BETBJICHUS IOOETOB.

Matepuansl K 3aHATUIO: T00Erd pa3HOOOPA3HBIX IPEBECHBIX PACTEHUH (SICEHb, KJIEH, JIuMa, 1y0, Oy3uHa).

Xox paboTsl:

1. Paccmorpute MHoronerHue noderu sicens (Fraxinus pennsylvanica Marsh.), cocrosiiie u3 HeCKOIbKUX TOJUYHBIX TPHUPOCTOB.
Kak ocymecTBisieTcs eXxerofHoe HapacTaHHe dTUX T00eroB? Bepxymeynas mo4ka TporaeTcs B pocT, Pa3BepTHIBAIOTCS 3JI0)KEHHEIE
B HEHl JINCTOBBIE 3a4aTKH, BBITSATUBAIOTCS MEXKIOY3IIHS 3a CYET HHTEPKAISIPHOTO pocTa, (HOPMUPYETCS] HOBBIH TOAMYHEIN TOOET, MBI
y’Ke 3HaeM 3aKOHOMEPHOCTH €ro pocTa. BOKOBEIE HOYKH MPEIBIIYIIET0 IPUPOCTA TOKE MOTYT TPOTaThCs B POCT, 00pasyst OOKOBEIC
noberu u T.1. O6pasyeTcs cucteMa moberos. HapacTanue riiaBHOM OCH 32 CUST BEPXYIICUYHON ITOYKU HA3bIBAETCSI MOHOIOIUATBHBIM
(monos —oauH, podium — 0Cb), a BeTBJIEHHE O0KOBBIM. [Ipudyem, Mbl MOKEM YBUICTD Y JPEBECHBIX PACTCHUH, YTO TPOTAOTCSI B POCT
caMble BEpXHHE IIOYKU TOANYHOTO MPUPOCTa, B 6a3abHOM YacTH mmodera Mmovky crsmye. Takoe BeTBICHHE Ha3bIBACTCS
akpoTOHHBIM. TakuM 00pa3oMm, y siceHsi HOpPMHUPYETCS MOHOTIOIUAIbHAS CHCTEMA ITOOETOB.

2. PaccmoTpuM HapacTaHue riiaBHo# ocu v BetsieHue y nutbl (Tilia cordata Mill.). BHUMAaTeJIbHO MOCMOTPUTE HA BEPXYIIKY JIHITbI
oJ1 JTynoi. MOXHO YBUJIETh, 4TO BEpXYyIIIEUHAs MOYKA OTMHUPALET, HHOTJA OCTACTCS B BHJIC MaJCHBKOTO 3aCOXIIET0 MeHbKa HIIH
BH/JIEH TOJIBKO HEOOIBIION py0Oer.

Ha crneayromuii rox Hapactanue nobera OyaeT 3a cueT 00KOBOM, BEpXHEH 110 MONI0KESHHIO, HATOMIHAIOIIEH BepXylIeunyto. Takum
00pa3oM, MHOTOJICTHU# MOOET 0Ka3bIBACTCS COCTABICHHBIM U3 TOAMYHBIX PUPOCTOB PA3HOTO MOPSIKA, €KETOTHO MPOUCKOIUT
nepeBepIIMHUBaHNe. Takol TUI HapacTaHUs OyIeT Ha3bIBATHCSl CUMIIOANAIBHBIM. A IIOCKOJIBKY MEPEBEPLUIMHUBAHNE
OCYIIIECTBIIIETCS 3a CUET CaMOi BepXHeH OOKOBOM MOYKH —aKPOCHMITOAHAIBHBIM.

Kpome nouxu, obecrieynBaronieii nepeBepIInHUBaHUE Ha CIIEIYIOIIUI IO/, TPOTaeTCs B pPOCT M YaCTh HIKE PACIIOIOKEHHBIX
OOKOBBIX MTOYEK, HO ONIATH-TAKHU, CAMBIX BEPXHHX I10 MOJIOKEHUO (akpoToHwust). Takum 06pazom, GopMHUpyeTCs CUMIIOTHATbHAS
cucrema.

VY TpaBsIHUCTBIX PACTCHUH THIT HApPACTaHUS OIPEACIIACTCS IOJI0KEHHUEM IBETOHOCHBIX ITOOET OB, €CJIM OHU MTa3yIIHbIC — HApaCTaHUE
MOHOIIoIMaNbHOE. Eciin BepXylIeynble — najapHeiee HapacTaHue BO3MOXKHO TOJIBKO 33 CYET Ma3yIIHBIX I0YeK, HapacTaHue Oyaer
CHMIIOTUATBHBIM.

3amanue:

3. OnpeaenuTh THIT HAPACTAHUS M BETBIICHUSI CIICAYIOIINX PACTEHUI: KIIeH sceHencTHbIH (Acer negundo L.), 6epe3sa (p. Betula),
cupens (p. Syringa). [Tokazats cxeMy HapacTaHUs ¥ BETBJICHHUS.

4. TIo MOJTO’KEHHUIO [IBETOHOCHBIX MOOETOB (Ma3yIIHbIC WK BEPXYIIICYHbIC) ONPEACTUTh TUI HAPACTAHUS CIICTYFOIINX TPABIHUCTHIX
pacreHuii: mogopoxxHuk 6onbmoii (Plantago major L.), rpaBuiart peunoit (Geum rivale L.), cmonka nunkas (Viscaria viscosa
(Scop.) Aschern.), BepOeiinnk o0bikHOBeHHBIH (Lysimachia vulgaris L), kopocraBauk mosieBoit (Knautia arvensis (L.) Coult.),
npema 6enas (Melandrium album (Mill) Garcke.). Hapucyiite cxemy cucTeMbl ToOEToB 3TUX BHIOB. [louemMy BO300OHOBIEHHE
TPaBSHUCTHIX PAaCTeHU Ha3bIBaeTcs 0a3UCUMIIOTHATBHBIM?

5. PaccmoTtpuTe oOpa3zoBaHue cucTeMbl 0OeroB y rmayHa OynaBoBugHoro (Lycopodium clavatum L.) kak mpuMep aHU30TOMHO#
nuxoroMuu. [To kKakuM MpU3HaKaM BETBJICHUE Ha3bIBaeTCs BepXylieuHbiM? Kak oHO mpoucxoaut? J{ist cpaBHEHUS pACCMOTPHUTE
tayoMsl ykyca (Fucus sp.). 3apucyiite.

KoHTponbHbBIE BOIIPOCHI:

Kax npoucxonut o6pa3oBaHue MOHOIIOJUAIBHON cUCTEMBI I0OETOB?

UTo 3HaUUT OTKPBITAsl U 3aKpbITas cucTemMa 1moderon?

Kaxumu MoTyT OBITH IPHYUHEI NIEPEBEPITHHUBAHUS?

Kaxkas cucrema 1moderos Ha3pIBaeTCs CUMIIOAMANbHON? KaKoBBI TUIIBI CUMIIOAMAILHOTO HapacTaHUs?
Buonoruueckoe 1 X0391CTBEHHOE 3HAUEHUE CUMIIOANAILHOIO HapacTaHUsl.

SNk WD =

Metamopdo3sl nobdera

Henb: 1. [T03HaKOMUTECS C pa3HBIMH TUIAaMH MeTaMOpP(}030B 0OETOB, 0COOEHHOCTIMHU UX HOPMUPOBAHHS.

2. HayuuThcst caMOCTOSTEIHHO ONPEAEIISATh THII METaMOp(030B MMOOETOB.

Marepuaisl K 3aHITHIO: (PUKCHPOBAHHBIC JTyKOBHUIIBI, CTEOJICITYKOBHUIIBI, KIIyOHH, KOPHEBHIIA, KayACKCHI Pa3JINYHBIX PACTCHHH
(TroNIBIIaH, MUCKapU, THALIUHT, YECHOK, JIYK, JINJIHS, [JIaJHOyC, TONHHAMOYp, KapTodeis), cBexue KIyOHH KapTodens u
TonuHaMOypa, TyKOBHIIA PEYaToro JIyka, repoapHblii MaTepuan no reme « Metamopdo3sl moderay.

Xon paboTsl:

1. PaccmoTpuTe IpenoxkeHHbIe TepoapHbie 00pa3Iibl, HalInTe MHOTOJIETHIO MOOEroByo ocHOBY (oxyBaHuHK (Taraxacum
officinale Wigg.s.1.), kyneny Polygonatum odoratum (Mill.) Druce), kinesep ropusiii (Trifolium montanum L.), kiaeBep ayrosoit
(Trifolium prate L.), kynsips iecHol (Anthriscus sylvestris (L.) Hoffm.), uucroren ( Chelidonium majus L.), koOpocTaBHUK MOJIEBOI
(Knautia arvensis (L.) Coult.), sty nosieByro (Mentha arvensis L.s.1.), rpaBunat peunoii (Geum rivale L.), mpipeid mon3ydmii
(Elytrigia repens (L.)Nevski), maBens (Rumex L.), manasim maiickuii (Convallaria majalis L.), MaifHUK qBYJIACTHBIN
(Maianthemum bifolium (L.) F.W. Schmidt), Boponuii rna3 (Paris quadrifolia L.), ropeu 3meunsrii (Polygonum bistorta L.) u ap.).
3aganue: BeibepeTe pacTeHUs ¢ KayAeKCaMH, SIIMTCOreHHBIMH U THIIOI€OreHHBIMH KOPHEBHIIAMH. BHIMAaTEIBHO PACCMOTPUTE
cnocob 00pa3oBaHusI, XapaKTep HAPACTAHHsI U BETBJICHUsL. 3apHCOBATh BUJI IPEACTABUTEIICH Pa3IMYHBIX IPYIIIL.

2. PaccMoTpeTh BHELIHUH BU, TPOJOJIBHBIN 1 IONIEPEUHbIH pa3pesbl ykosunbl tuianu (Lilium L.), pemuaTtoro ayka (Allium cepa
L.), napumcca (Narcissus L.), Tronpmana (Tulipa L.), ragiousero siyka (Muscari Mill.). BEIICHUTB pa3HHILY B CTPOSHHH, CIIOCO0E
00pa3oBaHusl, MPOJOIDKHTEIHHOCTH KH3HH.

3ananue: 3aprcoBaTh MPOIOIBHEIHN U TOTIEPEYHBII Cpe3bl pa3HBIX JIYKOBUI], 0003HAYNTH IOKPOBHEIE H 3aI1acalolIie YelIyH,
BEpXyILICYHbIC U Na3ylIHbIe ToYKU. CenaTh BBIBOABI O TUIIAX HAPACTaHMUs, IPOAODKUTEIBHOCTH KU3HHU, CIOCOOHOCTH K
BEreTaTHBHOMY Pa3MHOXKCHHIO.

3. PaccmoTtpeTs kityOHeykoBuIlbl riiaaunoiyca (Gladiolus imbricatus L.) Kakas yacte mobera nojBepraeTcs mapeHXuMaTH3aunA?




Kaxk mpoucxoaut BereraruBHoe pasMHoxxeHnne? Kakoii crioco6 Hapactanus?

3ananue: 3apucoBaTh BHEIIHUIN BUJI U IIONIEPEUHBIH cpe3 KilyOHeIyKoBUIbl. OTMETUTH JTUCTOBbIE PYOIIbl, IOYKU, IPUAATOUHBIE
KOPHH, CTOJIOHBI C «JIE€TKaAMU.

4. PaccMoTpeTh BHENIHUH BUJI ceiMUYHMKa eBponeiickoro (Trientalis europaea L.) miu anokcsl MmyckycHol (Adoxa moschatellina
L.), 3emnsanuku necuoii (Fragaria vesca L.). 3aganue: HaliTu noazemMHbie U Hai3eMHBIE CTOJIOHBI, 3aPHCOBATD.

5. PacemorpeTs kityOHu kaptodens (Solanum Tuberosum L.), ronnaamOypa (Helianthus tuberosus L.). HaiiTu Bepxyiiky u
OCHOBaHUE, JIUCTOBBIE PYOIIbI, HOYKH.

3aganue: 3apucoBaTh KIIyOHH KapTodels U TonuHaMOypa.

6. Paccmorpers ¢umtoknanuu urauns! (Ruscus hypophyllum L.), knanoauu cnapxu (Asparagus L.), koarouky OOsIphIIIHUKA
(Crataegus sanguinea Pall.), ycsl orypua (Cucumis sativus L.). Bce 3To npumeps! pa3ubix BunonsmMeHeHnid nodera. Kakue pyHkunu
oHu BeinonHAT? Kakue noderu noasepratorcs nogo0HoMy MeraMopgo3y?

3aganue: 3apucoBaTh.

KonTponbHbIe BOMPOCHI:

UeM oTAMYAIOTCSI KOPHEBUIIE U KayaeKc?

Kaxk oTnnunTh KOpHEBHUIIA IO MPOUCXOKACHUIO?

[TpuBenuTe MpUMEpPHl PACTCHUH C Pa3HBIMH THIIAMH KOPHEBHIII.

Uto Takoe mapTUKYJISIH U KIOHUPOBAaHHE?

Kakumu npuszHakaMu XapaKTepU3YHOTCSI CTOJIOHBI, Kakie (PYHKIIMU OHU BBIIOJHSIOT?

Kaxas pazHnna Mexay KiryOHeTyKoBUIaMH 1 TyKoBuamMu? [1o KakuM nmpu3HakaM MOKHO KJIaCCH(PHUIIMPOBATH
JIyKOBHIIBI?

Sk Wb =
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OmpeJieneHre AepeBbeB U KyCTapHUKOB B 0€3JIUCTHOM COCTOSIHUU.

Henb: 1. HayunThest caMOCTOSITETFHO ONPEACIISTh THII HAPACTAHUS U BETBICHUS TOOETOB.

Marepuaibl K 3aHATHIO: TTOOETH pa3HOOOPa3HBIX IPEBECHBIX PACTCHHI

Xop paboTsr

1. PaccmoTpeTh mo6ern pa3HbIX JPEBECHBIX paCTEHUH (JTUIBI, Oepe3bl, TOOIS, OJIbXH, Ay0a u ap.). HaliTk npu3HaKH, Mo KOTOPHIM
MO>KHO MX OTJIMYUTh: PACIOJIOXKEHUE IT0YeK, UX ¢popMa U CTpOeHHE, LIBET I100era, XapakTep JUCTOBBIX PyOIIOB U CJIEJOB U T.x.
3ananue: [1oap3ysich onpeaenuTeNeM, ONPEIeIUTh 0 HOOeTaM IPeUI0KEHHBIX PAaCTEHU I NX BUAOBYIO IPUHAIEKHOCTE. 3aITUCaTh
MOP(}OITOTHUECKYIO XapaKTePUCTHKY Pa3HBIX BUIOB B Ta0muiy 1:

B mporiecce caMOoCTOSTENBHON MHIUBH Ty AIbHOW Pa0OThI OTIPEISTUTH OCHOBHBIE BHJIBI JPEBECHO-KYCTAPHUKOBOM (DIIOPHI HATIICH
I10JIOCHI B O€3JIUCTHOM COCTOSIHUU. 3HATh JIATUHCKUE Ha3BAaHUS, yMETh Pa3IndaTh 10 MOP(POIOrHYeCKUM IIPU3HAKAM.

Crats 3aueT 1o Teme (oopmiieHHas Tabnaulla, 3SHaHUE JIATUHCKUX Ha3BaHUII U B «J1u10» He MeHee 30 BUIOB I€PEBHEB U
KycTapHUKOB). CIIHCOK 00s3aTEeIbHBIX BUAOB IpUjIaracTcsl.

Tabmuna 1.
IIpuznaku

Haspanue

BH7A

(pycckoe M TaTHHCKOE) Pacnonoxe-Hue mo4ex XapakTep TUCTOBBIX pyOIIOB U CIEIOB IMouko-cnoxenne
Jpyrue npusHaku (IBET KOPHI, XapakTep 4eUEBUUEK U AP.)
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Mopdosorus aucra

Henb: 1. TT03HAKOMUTBCS C YACTSIMH JIUCTA U €T0 MOP(POIOTHISCKIMH OCOOCHHOCTSIMHU.

2. HayuuTbcs CaMOCTOSTEIBHO ONPEAEIISITh MOP(HOJIOrHYECKHE THITBI PACYJICHEHUS TUCTOBOU IJIACTUHKH, KPast ¥ )KUITKOBAHHS
nucTa, (GOPMbI TUCTOBOM IJIACTUHKH, OCHOBAHUS U BEPXYIIKH JIUCTA.

Xox paboTsr:

1. BuumaTeapHO H3y4HTe B y4eOHHKE pa3aes MOpoIoriu incta (MOpQoIOTHUECKOe PACHICHEHHE JINCTA, TPOCTHIE U CIIOKHBIC
JIMCThA, POPMBI TUCTHEB), PACCMOTPUTE PUCYHKH. B mpakTukyme 1o mopdosnaoruu HaiguTe ocoobie GOpPMBI IUCTHEB M THITBI
pacuiieHeHHs, He BKIFOUSHHBIE B TAOIHILY, (POPMBI BEPXYIIKH 1 OCHOBAHHUS JIMCTOBOH TIACTHHKH, PACCMOTPHTE TepOapHBIi
Marepuad.

3aganue: BoImosHUTE KOHTPOJIbHYIO padoTy. OnummuTe npeayiokeHHbIE JTUCThS M0 CIEAYIOIIeMYy IJIaHy: JINCT IPOCTON MIH
CJIOKHBIH, IICJIbHBIA WU PaCCEUCHHBIH, TUIT paccedeHus, (opMa JIMCTOBOM MIACTUHKHU WIIM JJUCTOYKOB CJIOXKHOTO JIUCTA,
0COOCHHOCTH J0JIeH JIUCTa IIPU pacCceYeHUH, (opMa BEPXYIIKH M OCHOBAHHUS JINCTOBOM IIIACTHHKH, TUITBI KPasi, )KUJIKOBaHUS, YaCTH
JIUCTA.

KOHTpOJ’ILHLIe BOIIPOCHI:




HazoBuTe yacTu nmcta, ux pasHooOpasue u (QPyHKIUH.

Kax moxHO knaccuduuupoBats IMCThs Ha nobere? dopmaluy JIMCThEB Ha modere.
UYro Takoe rerepoduiuins, aHuzopuIna?

ITo xakuM NpU3HaKaM BBLAEIAIOTCS TUIIBL paccedeHusa? IIpusenure mpuMepsl.

B =
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JKuzHeHHbIe GOPMBI TPABIHUCTBIX PACTCHH

Hens: 1. [To3HAKOMUTBHCS C PA3HBIMU THUIIAMHU KU3HEHHBIX ()OPM TPABSHUCTBIX PACTCHHIA.

2. HayuuTbcs caMOCTOSITEIBLHO ONPEACIIATh KU3HEHHBIE (POPMbI KOHKPETHBIX BUJIOB.

Matepuansl K 3aHATHIO: TepOapHbIe 00pa3Ibl TPABSIHUCTHIX PACTEHUH Pa3IMYHBIX KU3HEHHBIX QOPM (CTEPIKHEKOPHEBBIX C
MHOTOTJIaBBIM U OJJHOTJIABBIM KayJIeKCOM, KOPOTKOKOPHEBHIIHBIC, JITMHHOKOPHEBHUILHEIE, PHIXJIOIEPHOBUHHEIE,

IUIOTHOAE PHOBUHHBIE, CTOJIOHO0Opa3yIOIIHe, TyKOBUYHEIE U KITy OHETyKOBUIHBIE ), )KUBBIE TIPIMEPHI Pa3HBIX )KU3HEHHBIX (DOPM.
Xox paboTsr:

1. Pactipenenuth pa3naToyHblid MaTEpHAaIl IO KU3ZHEHHBIM (hOpMaM MCXOs U3 OCHOBHBIX IIPU3HAKOB KIIACCHU(UKALINH.

2. BBISICHUTH OCHOBHBIE OTJIMYUTEINbHBIE IPU3HAKH PA3HBIX dKU3HEHHBIX POPM.

3ananue: 1.3apucoBarh, 3aIMCaTh IPUMEPHI IO KAXA0U )KU3HEHHOU hopme.

2. Ilo nnaHy 5aTh pa3BepHyTOEe MOP(OIOrHYECKOE ONUCAHHE MPEUIOKEHHBIX 0ObEKTOB.

ITnan 3K010r0-MOpHOIOrNUECKOTO OMUCAHUS

TPaBSIHUCTBIX PACTCHHI

1. Ha3BaHue pacteHus (pycckoe U OMHAPHOE JTATHHCKOE), CUCTeMaTHYeCKas IPUHAIC)KHOCTh (CEMEHCTBO).

2. Mecto o6utanus (yka3aTh pacTUTENIBHOE COOOIECTBO, B KOTOPOM COOpaHO aHAJIN3UPYEMOE PACTEHUE):

JIeC: HIUPOKOJIUCTBCHHBIHN (yOOBBIH, JTUMOBBIA, KIICHOBBIH U JP.), MEJIKOJINCTBEHHBIN (0€pEe30BBIi, OCHHOBO-0JIbXOBBIN), XBOWHBIH
(enOBBII, COCHOBBIH, TUCTBEHHUYHHK ), CMEIIAHHBIN (XBOHHO-IITUPOKOINCTBEHHBIN );

IIyT (IOEMHEBIH, CyXOI0OIbHBIN);

00JI0TO: HU3MHHOE (TpaBsHOE, THITHOBOE C MPE00IIaJaHHeM 3€JIEHBIX MXOB) UJIM BEPX0OBOE (C TOCMOACTBOM C(ParHOBBIX MXOB);
cTensb (pa3HOTpaBHAs KpacovHas, pa3HOTPaBHO-KOBBUIbHAS, KOBBUIBHAS H 1P.);

BOJI0OEMBI U UX Oepera (Tpyabl, 03epa, PyUbU, PEKH);

KyJIbTypHBIE cooOliecTBa (II0JIe, cajl, Oropo, Napk, JeConapK u T.1.).

3. O61as xapaKTepUCTHKA )KMU3HEHHOH ()OPMBI: OJTHOJIETHUK (SIPOBOM, O3UMBIi1 ), IBYJIETHHK, MHOTOJICTHHK (MOHO- I
MIOJINKAPIIMYECKUH).

4. ITon3eMHbIe BETETaTUBHbBIE OPTraHBl.

a) KopaeBas cucrema 1o ¢popme (CTepikHEeBasi, MOUKOBaTasi, KUCTeBasi, 0axpoMuaTas 1 T.J.), 10 IPOUCXOXKACHHUIO (TIepBUYHAS,
BTOpHYHAs, CMEIIaHHAs), IO 0COOCHHOCTSAM Pa3MeIIeHNs B MOUYBe (IKCTEHCHBHAS, HHTCHCHBHAS, ITOB EPXHOCTHAS U T.1I.);

0) [TonzemHuble mobderu:

KopHesuie - xapakrep pocTa (ITHHHOE, KOPOTKOE, YKOPOUSHHOE, BEPTUKAIBHOE, TOPH30HTAIBHOE, KOCOE, MOHO - HITH
CHUMITOAHAIBHO HapacTaroliee, THIO- MITH SITUTeOTeHHOE), TOIIINHA;

Kny6nu - popma, BenmuamHa, OKpacka, XapaKTep MOBEPXHOCTH, IPOUCXOXKAEHUE (THITOKOTHIIFHBIC, HA CTOJIOHAX);

JIykoBuns! - hopma, BEITHUINHA, OKpacka, XapakTep IMOBEPXHOCTH, IIJIGHYAThIe, YeITyHJaThle, MOHO - MIIM CHMITOHAITEHO
HapacTalollie, MHOTOJICTHHAE B OJHOJETHHUE. IPOCTHIE U CI0XKHBIE, MOp(OIOTHIecKas IIPHpoIa IyKOBUYHBIX UeITyid (HH30BbIC
JINCTHS, OCHOBaHHS CPEAUHHBIX);

CTONOHEI - IIMHA, OKPACKa, TOJIINHA, CTENIEHb Pa3BETBICHHOCTH;

KnyOnenykoBuisl - hopma, BEIHUUHA, [IBET, XapaKTep MOKPOBOB.

5. HanzemHble opraHsl.

a) Mopdororus Hag3eMHBIX T00eToB: quddepeHnnanus no GyHKIusM (TeHepaTUBHBIC, BETeTaTHBHBIC, BETETaTHBHO-
TeHEPaTUBHEIE ), TUITHI TOOETOB MO JTHHE MEXI0Y3THH (PO3eTOUHBIE, TOIyPO3ETOYHEIE, 6€3p03eTOUHBIC ), IO HAIIPABICHUIO POCTA H
MIOJIOXKEHUIO B IIPOCTPAHCTBE (OPTO - M MIATHOTPOIIHBIE, TTOJI3YYHe, CTENOMINECs, MPUITOHIMAIOIINECS], BRIOIIHECS U TIp.), TI0
JUTATENBHOCTH XKHU3HH (IUKIMYHOCTh: MOHO-, TN~ WX TIONUIIUKINYECKHE TI00ETH), HATMYHe MOOETOB ¢ HEITOIHBIM IIUKIIOM
pa3BUTHSA, BUIOM3MEHEHHUS HaI3eMHBIX [TOOETOB, MOJOKEHUE ITOUEK BO30OHOBIICHUS.

Crebenb - hopMa Ha TOIIEPEIHOM CEUEHUH, TOIIIHHA, [IBET, XapaKTep IIOBEPXHOCTH U CTETICHb ONYIIECHUS, BUAOU3MEHEHUS CTEOIIS.
JIuCThS - THI TUCTOPACTIONOXKEHHS (OUepeHOE, CYIIPOTUBHOE, MyTOBYATOE), HATMYNE JINCTHEB Pa3HBIX GopManuii (HU30BBIX,
CPEIMHHBIX U BEPXOBBIX), Pa3HOOOpa3ue CPEANHHBIX JIUCTHEB (TeTepo- WIM aHU30(UINA), THII CPEIUHHBIX JIUCTHEB (IIPOCTEHIE,
CJIOXHBIE), CTEIIEHb BBIPAXKEHHOCTH y HUX Y€pEIlIKa, IPUIMCTHUKOB, BIaraauina 1 ux gopma. Xapaxrep JIMCTOBBIX IJIACTHHOK
(e TbHEIE, JIOTIACTHEIE, Pa3IeNIbHBIC, PACCEUCHHEIE), UX (hopMa (IS JIOMACTHBIX, pa3[eIbHBIX U PACCEUCHHBIX YKa3aTh TaKke GopMy
JomacTeif, CerMEHTOB, JIoJieif), popMa OCHOBaHHS M BEPXYIIKH JIUCTOBOH IUIACTHHKH, XapaKTep Kpas U KWIKOBaHHS JIHCTa,
OKpacKa BepXHEH U HIDKHEH OBEPXHOCTH, OCOOCHHOCTH OITyIIEHUSI.

6) CouBerust - TUI (IIPOCTHIE, CIOXKHBIE), Ha3BAaHUE (KUCTh, KOJIOC, METEJIKA, TUPC H T.1.), XapaKTep OJUCTBEHHOCTH (GPOHIO3HEIE,
OpakTeo3HbIe, PpoHAYIE3HBIE, YOPAKTEO3HBIC), OCOOCHHOCTH alMKAIbHBIX MEPUCTEM U TOCIEOBATEIBPHOCTh PACITyCKaAHUS
LBETKOB (OTKPBITHIE, HEONPEAEICHHBIE, OOKOLIBETHBIE, BEPXOLBETHBIE, 3aKPBITHIC, OIPEECIICHHBIE), TUIl U XapaKTEPUCTUKA
cuHbnopecueHInU (00beJUHEHHBIX COLIBETHI) - MOHO- M ITOJIUTEINYECKUE, METEIbYAThIE, TUPCOUIHBIE, IIP.

6. PemponyKTHBHBIE OpTaHbI.

a) [[BeTOK - Ha IBETOHOXKE WM CUASTUUI, IBETOJIOXKE (BBITYKIIOE, INIOCKOE, BOTHYTOE), XapaKTep CUMMETPHH (IIPaBUIbHBIMN,
HETPaBUJIbHBIN ), pACIOJIOKEHUE YaCTEH Ha I[BETOJIOKE (LIMKIMYESCKUH, TEMUIIMKINYCCKUN, allMKINYECKH ), 000CTONBIN WK
OJIHOTIOJIBIN, THUI OKOJIOIBETHHKA (TIPOCTOM, CIIOKHBIN); TPOCTOM OKOJIONBETHUK (PopMa, YMCIIO JIUCTOYKOB, HX OKpackKa,
OITyIICHHE U IIp.), damedka (popmMa, 9UCIIO JaIeTUCTHKOB, UX (hopMa, CTEeIIeHb CPACTaHUs, OKPACKa, OIMyIICHHUE), BEHUHK
(dbopma Benuuka, hopMa U CpacTaHUE JIETIECTKOB, HATU4YKUE OTTUO0B, OKpacka, 0COOEHHOCTH 3€Ba U IIp.); aHJIPOLEH - YUCIO




TBHIYMHOK, XapaKTep UX PacIlOIOKEHUs, CTENEHb cpacTaHus (1711 6000BBIX — OJJHO - WJIU ABYOpaTCTBEHHBIN aHApOLEH),
0COOEHHOCTH CTPOEHUS THIYNHOYHBIX HUTEH U BUIbHUKOB (MHTPO3HBIE, 3KCTPO3HBIE), PACKPBIBAIOTCS IEJISIMU UITH IbIPOYKAMH,
CJIMIaHNE MBUTBHUKOB (CII0KHOIBETHBIC U KOJIOKOJIBYUKOBBIC); THHELICH - THII (alTOKaPITHbI, [ICHOKAPIHBII: CUH -, Tapa - WK
JIU3UKAPIHBIN ), YUCIIO TUIOTOJIUCTUKOB (IS aIIOKAPITHOTO - MOHO- MJIH ITOJIMMEPHBIN ), TOJIOKeHNE U opMa 3aBsI3H, CTEIICHb
BBIPKEHHOCTH CTOJIONMKa, opMa U OKpacKa phUIbIIA; CIIOCO0 ONMBUICHHSI, POpMYyJIa U quarpaMma IBeTKa.

0) [lnonel 1 cemeHa.

[Tnons! - Tvn (aro - WK EHOKApIUN), Ha3BaHHUe (OPEIIKH, JIUCTOBKHU, 000bI, KOPOOOUKH, CTPYUKH, ATOJBI U T.1.), 0COOCHHOCTH
BCKPBIBAHUS CyXHUX MHOTOCEMSIHHBIX, KOHCUCTEHIIUS M OKPAacKa COYHBIX IJIOJIOB.

CemeHa - pa3mepsl, Gopma, OKpacka, HaJIu4ue MpUCeMsIHHUKA, 0COOCHHOCTH CTPYKTYPBI U OKPACKH CEMEHHOU KOX YPBI;
9KOJIOTHS PACTIPOCTPAHEHHUS IIJI0JI0B U CeMsTH (0apo- WiIH aJUIOXOpPHEIE, IKTO300X0PHEIE, YHA0300XOpHBIE, AHEMOXOPHBIE U T.11.).
Bce 1 muoasl U ceMeHa OIMHAKOBEI 110 popMe U OMOJIOTHYECKUM OCOOCHHOCTSIM, HMEET JIM MECTO TeTepPOKapIHS ’
reTepOCIIePMHSL.

7. JeTanbHas XapaKTepUCTUKA )KU3HEHHOI (POPMBI C Y4ETOM CTPYKTYPbI HaI3EMHBIX U 10136 MHBIX OpPraHOB, IPUHAJIEXKHOCTh K
SKOJIOTUYECKHUM T'PYIIIaM 1o (akTopaM BIIard, cBeTa u T.11. bruonoruueckuii Tun no PayHkuepy.

8. [IpakTHueckasi 3HaYUMOCTb, UCIIOJIB30BAHUE YEJIOBEKOM (JIEKapCTBEHHOE, KOPMOBOE, TEXHUYECKOE, IEKOPATUBHOE, COPHOE 1
T.J.).

3aganue: 3apucoBaTh.

KoHTpoJibHBIE BOIIPOCHI:

1.laTe onpenenenue xxu3neHHol popme (KD).

2.YeM oTIIMYAIOTCA JPEBECHBIE, MOy IPEBECHBIE U TPABSHUCTHIE paCTECHUs?

3.Ha3zoBuTe 00uIMe U OTIMYUTENbHBIC TPU3HAKH KOPOTKOKOPHEBUIIHBIX, KUCTEKOPHEBBIX U JUIMHHOKOPHEBUIIHBIX JKO.
4. HazoBuTe 001IHE U OTINYUTEIIbHBIC IPU3HAKH CTEPKHEKOPHEBBIX K.

5. K xakoii JK® 611M3KH PBIXJIOKYCTOBBIE U TUIOTHOKYCTOBBIC pACTCHHUS?

JIABOPATOPHAS PABOTA Ne 13
I'enepaTtuBHBIE OpPraHbl IBETKOBOI'O PACTEHUS

IIBeTok. Mopdosorus 1seTka

ens: 1. [To3HAKOMUTHCS C pa3HBIMU THIIAMU [IBETKOB, OCOOCHHOCTSIMHU PACIIOJIOKECHHS UX YacTei.

2. HayunThcst caMOCTOATEIBHO COCTABIATh GOPMYIIY U AMArpaMMy LIBETKa.

Matepuaisl K 3aHATHIO: GUKCHPOBAHHBIE [IBETKHU JIIOTHKA €JKOT0, KYTAIbHHIIBI €BPOIEHCKOMH, TOpOXa IIOCEBHOT0, KYOBIIIIKH
JKEITOHU.

Xopa paboTsr:

1. PaccmoTpeTs nBeTok mtoTHKa eaxoro (Ranunculus acris L.), HaiiTh 9amedky, BEHUUK, THIYUHKH, HeCTHKH. [locunTaTh UX YHCITO.
BBISICHUTD, KaKoe IIBETOJIO0XKE 1O POpME U KaKOB IOPSIIOK PACIIONIOKEHHUST HAa HEM YacTeil IBeTKa.

BBIWICHUTH JIENIECTOK, HAHTH Ha HEM HEKTapHYIO IMKY, TPUKPBITYIO Yelryiikoi. Cenath BEIBO, HACKOJIBKO JIETKO JOCTYIICH
HEKTap B [[BETKE.

3ananue: 3amucaTh CJIOBECHYIO XapaKTEPUCTUKY IIBETKA JIIOTHKA, (POPMYITy IBETKA. 3apUCOBATH MTPOJOIBHBIN pa3pe3 IBETKA U
Juarpammy.

2. TakuM >xe 00pa3oM JaTh XapaKTepUCTHKY LIBETKY KynaabHuUIsl eBponelickoii (Trollius europaeus L.), ropoxa nocesnoro (Pisum
sativum L.). HaiiTu 0cOG€HHOCTH B CTPOEHHUH OKOJIOI[BETHUKA, B PACIIOI0KEHUU HEKTAPHUKOB, B CTPOSHUH aHAPOLIes U THHEeLes.
3ananue: 3anmucaTh CIOBECHYIO XapaKTEPHCTUKY LIBETKOB KyHNAJIBHULBI X TOPOXa, HOPMYITYy IIBETKOB. 3apHUCOBATh JUATPAMMBI
LBETKOB.

3. PaccmoTpeTh nBeTOK KyObiniku sxentoit (Nuphar lutea L.). Halitn nocteneHHbll Iepexo OT JIENECTKOB K THIYMHKAM.
3ananue: 3anmucarh CJI0BECHYIO XapaKTEPUCTHKY LIBETKA KyOBIIIKY, (HopMyIly IBeTKa. 3apucoBaTh JUarpaMMmy IiBETKa. 3apUcoBaTh
nepexo;leu‘/'I P OT JICIECTKOB K ThIYMHKaM.

4. B xauecTBe KOHTPOJILHON paOOThI COCTaBUTh XapaKTEPUCTUKY IPEIJIOKEHHOMY NIPEIIoJaBaTeNIeM LIBETKY KaKOT0-TO BUJIA.

KoHTtponbHbIe BOIIPOCHI:

1. Yrto HA3BLIBAIOT LIBETKOM?
2. Kakumu npu3zaakamu xapakTepu3yeTcsi OKOJIONBEeTHHK? KakoBEI BapUaHTBI €r0 CTPOSHUSI?
3. HazoBute 0cCOOCHHOCTH CTPOCHUS JICTIECTKOB, X 3HAYCHUE.

Amnnpoueit. 'maeneit

Hens: 1. [To3HAKOMUTBCS C pa3HBIMU THIIAMU aHJPOLIES, OCOOCHHOCTSMU CTPOCHHS THIYUHKH.

2. [To3HaKOMUTBCS C Pa3HBIMHU TUIIAMU THHELIes.

3. HayuuTtbcsi caMOCTOATENBHO ONPEAEIISITh THIT aHAPOLIes] M THHEeLes.

Marepuanbl K 3aHATHIO: PUKCHPOBAHHBIC LIBETKU JIMJIMHA TUTPOBOM, IIBETKH LIBETYILUX PACTEHUH.

Xon paboTshI:

1. PaccmotpeTs nBeToK aruinu TUrpoBoii (Lilium tigrinum L.). 3anucats popMyity, 3apucoBaTh [uarpammy.

BbIuJIeHUTH THIYMHKY, 3apHCcOBaTh. OTMETHTh Ka4arOUIHICS MbIJIbHUK, THIYUHOYHYIO HUTh.

PaccMOTpeTh o1 MUKPOCKOTIOM MOTIePEYHbIH cpe3 mbuTbHKUKA. HaliT sntaepmy, sHnoTenwi (GuOpo3HBIi CII0i ), MapueTaIbHbIE
KJIETKU M TalleTyM, IBUIBIY B BUIbIEBBIX rHe31aX (loculi), (theca), cBSI3HUK.

3ananue: 3anucarb GopMyIly U AUarpaMMy LBETKa JIMJIMU. 3apUCOBaTh OOIIMKA BUJI THIYMHKHU U IONEPEYHBIN cpe3 MbUIbHUKA,




ceNiaTh COOTBETCTBYIOUINE 0003HAYCHMS. .

2. IIpuroroBuTh NpenapaT NbUIbLBI BETYIIMX pacTeHUH (0yBaHUYMK JeKapcTBeHHbIH — Taraxacum officinale u 1p.), nomeTus ee Ha
IIOKPOBHOE CTEKJIO B KaIUTIO pacTBopa caxapossl (15 % ). Paccmorpers nmoa mukpockonom. OTMETHTb, ¢ KAKOH MHTEHCUBHOCTHIO
IIPOUCXOAUT MPOPACTAHHUE IBIITUHKH.

Jlns1 3TOM LeTM Ha TOKPOBHOE CTEKJIO HAaHECTH KaIlJIIo0 PacTBOPA caxapo3bl , HIOMETHTH B HEE IBUIbIY U HAKPHITH MPEIMETHOE
CTEKJIO C BBIEMKOW TaKMM 00pa3oM, YTOOKI Karlisl ocTaltach B BeleMKe. Kpasi MIOKpOBHOTO CTEKJIa TPOMa3aTh Ba3eJIMHOM, YTOOBI
HCKIIIOYHUTH HCIIapeHue pacTBopa. OCTaBUTH Ha TpopacTanue. Exxe THEBHO IPOBEPSIst, HOSBHIIACK JIU TBUTbLIEBAs TpyOKa. OTMETHTD
IIBUTBIIA KAKOTO PACTEHHS JIyYIlle POPOCiia B IPEAT0KEHHOM PacTBOpe, Kak ObICTPO GOPMHUPYIOTCS MBUIBLEBEIE TPYOKH.
3aganue: 3aHeCTH B aJIbOOM pe3yJIbTAThI OIBITA. 3apPUCOBAThH MPOPOCIIYIO NMBUITMHKY Ha Pa3HBIX CTaAMSIX MPOPACTAHHUS. .

3. PaccMOTpeTh NEeCTHUK JIMIINH, 3apUCOBATh BHEIIHUM BHI. PaccMOTpeTs Ha TOTOBOM IperapaTte NoNepeTHbIi cpe3 uepes 3aBsi3hb.
OrmpenenauTs TAN THHENes, TUI IUIAeHTallH.

PaccMoTpeTs ceme3ayaTok, HAMTH Xana3adbHBIM 1 MUKPOMIUISIPHEIN KOHITEL. CenaTh BBIBOJ O TUIIE CeMe3auaTKa JIMINH.

3amanue: 3aprcoBaTh BHEIIHHUIA BUJI TIECTHKA, TIONIEPEYHBINA pa3pe3 3aBs3H, CACIAaTh HEOOXOAMMbIC 0003HAUCHUS.

KOHTpOJ’ILHLIe BOIIPOCHI:

1. UTo Ha3BIBAIOT LIBETKOM?
2. Kakumy npusnakaMu xapakTepusyeTcsi OKOJOIBeTHUK? KakoBbI BapHaHTHI €ro CTPOCHUS?
3. HazoBuTe 0COOEHHOCTH CTPOCHHSI JICTIECTKOB, UX 3HAYCHHE?

CrpoeHne 11oaa, KiIacCu(GUKAIH 110 THIIaM THHeLes

enb: 1. IT03HAKOMUTHCS C pa3HBIMH THIIAMH ILJI0/I0B, OCOOCHHOCTSIMHU MX CTPOCHHS.

2. Hay4uThCst CAaMOCTOSATEIBHO ONPEASIISATh THIT IUIOJ0B.

Marepuaibl K 3aHATHIO: PUKCUPOBAHHBIE H CBEXKHE TUIOBI KanyXKHUIbI 0ooTHO#H (Caltha palustris), ory pua (Cucumis sativa),
nomugopa (Lycopersicum esculentum), apemsi 6enoii (Silene alba), 3emnsinuku (Fragaria vesca), kpepkoBHuKa (Grossularia
reclinata), Butau (Cerasus vulgaris), manuasl (Rubus idaeus), ss6monu (p. Malus), munoBauka (p. Rosa), ropoxa (Pisum sativum),
kieBepa (p. Trifolium), penpku qukoii (Raphanus raphanistrum), cypenku (Barbarea arcuata), kinena (p. Acer), scens (p. Fraxinus),
ykpomna (Anethum graveolens), 6osipeiauka (p. Crataegus), 3enenuyka sxentoro (Galeobdolon luteum Huds.), maka (p. Papaver),
oenennl (Hyoscyamus niger), rpaBunat peunoii (Geum rivale)u ap.

Xox paboThL:

1. PaccmotpeTs Ha mpuMepe KanyKHULbI 6010THOH (Caltha palustris) MHOTOJIHCTOBKY, BO3HHKIIYIO HA OCHOBE allOKapITHOTO
ruenes. OnpeaeuTh Cocod BCKPBIBAHHS, K Y€MY MPUKPEILISIOTCS CEMEHA.

3ananue: 3aprcoBaTh BHEIIHUAN BUJI IJI0/1a U ITOTIEPEYHBIN cpe3 depe3 JTUCTOBKY.

2. Caenath nonepeyvHbie cpe3bl uepes mioel orypia (Cucumis sativa), momuopa (Lycopersicum esculentum), npemMbl 6enoit
(Silene alba). OnpeneauTs THI THHELES dTUX PACTCHUI, TUIT ceMe3adaTka. PaccMoTpeTh UX Mo JyToi.

3ananue: 3aprcoBaTh BHSITHHUN BHT M TOTIEPEYHBIN Cpe3 MI0A0B, 0003HAYNB IPAHHUIIbI IUTOJAO0IUCTUKOB, IUTAIIEHTY, ceMeHa. Caenath
COOTBETCTBYIOLIHUE 0003HAUCHHUS.

3. Pa3oOpaTh TUI0bI pa3HBIX PACTEHUH 110 THIIAM T'MHELEs.

3ananue: 3aprcoBaTh BHEITHHIA BUJI TUIOAA U ITOTIEPEYHBIA WITH MTPOJOIBHBINA CPE3bl IUT0A0B. J{aTh HCUEPIBIBAIONIY IO
XapaKTEepPUCTHUKY IUIOAY U TUIly THUHeles. /aTe Ha3BaHus MI0AaM.

KoHTtpoinbHbIEe BOIIPOCHI:

1. Yro HazpIBaeTcs mronoM? Kakue yacTu mBeTKa MPUHUMAIOT y4acTue B (POPMUPOBAHUH OKOJIOIUIOAHHKA? B kaknx
ciryqasx?

2. W3 xakux gacrteit coctout okonorutonauk? KakoBo ero pasznoobpaszue?

3. Kak cregyer Ha3BaTh IIOABI, OOBIYHO HMEHYEMBIE SITOA0H Y 3eMIITHUKH, YePEMYXH, YePHUKH, KPBIXKOBHHKA,
LIMITIOBHUKA, MAJIMHBI, PIOWHBI?

4. KaxoBa cBsI3b MeXIy ceMEHaMH H OKOJOIIJIOJHUKOM?

5. Kaxue M0OXHO Ha3BaTh NPHUCIOCOOICHUS IIJI0J0B K pacipocTpaHeHHUIO ceMsiH? CIocoObl pacIpoCTpaHEeHHUS.

METOJUYECKUE YKA3AHWS o moaroToBKe v BBITOTHEHUIO CAMOCTOSATEIHFHOM PabOoThI, ISl TOATOTOBKH K 9K3aMEHY 1
TpeOOBaHUS K PEHTUHT-KOHTPOITIO IPEACTABIICHBI B TIPUI0KEHUH 2.

CIIMCOK pexomeHyeMol TUTepaTyphl IPUBEIEH B IPUIIOKEHUH 3.




HNPUJIOKEHHME 1

OILIEHOYHBIE MATEPHAJIBI JIJIS1 TPOBEJAEHUS TEKYIIEA ATTECTAIIMU (ITPUMEPBHI)

TunoBbie KOHTPOJIbHbIE 32JaHUS M CIIOCO0 NPOBeAeHUs TeKyllel aTTecTaluu

KpnTepnu OLICHUBAHHUSA M IIIKaJA

OLleHUBaAHMS

Ilpakmuueckue 3a0anus Ouenueaemcs: pabota c

. MHKPOCKOITMYECKOM TEXHUKOH,

3aoanue 1. PACTUTEJIbHA A KJIETKA. HUTOITNIABMA, CBOMCTBA CII0COOHOCTH HaOJIIOICHUS 3a
UTOITJIASMBI 00beKTaMH, CIMOCOOHOCTh

Lenv pabomul: BesicHUTE 001IIee CTPOCHHE PACTUTENBHON KIeTKH. Jloka3aTh
n30HUpaTENbHYIO IPOHNIIAEMOCTh IOTPAHNIHBIX MEMOpaH.
Mamepuanwr u 06vexmur: nyk pemrdatsiii (Allium cepa L.), 8% pactsop NaCl.

Xoo pabomei:

1. TPUTrOTOBUTH MPEIMETHBIC U TOKPOBHBIC CTEKIIA.

2. HaHECTH Ha NMPEIMETHOE CTEKJIO KPYMHYIO KaIlllo BOJBL.

3. W3 MACHMCTOH YemlyW Jiyka BbIpe3aTh HebGobuiol kycouek (0,5 — 1 cm?). C
BHYTpPEHHEH (BOTHYTOH) CTOPOHBI CHATH KOXXHUILY, NMOALENHUB €€ HINoi miu
nuHIETOM. 11070KUTh €€ B KaIuIio BOABI 10 BO3MOXKHOCTU HE CMUHAsI, HAKPHITh
MOKPOBHBIM CTEKIIOM.

4. paccMOTpeTh IIpU MaJIOM YBEeIMYEHHU HauOosee yJadyHoe MeCTO Ha Ipernapare.
OOparuTh BHUMaHHE Ha GOPMY KIETOK, HAliTH SAPO, TOCTApaThCs ONPENCTUTh
TPaHUIly BaKyOJIIH.

5. mepeBecTH MHKpOCKOT Ha criibHoe yBennuaerue (20X, 40X). mocrapaTbes HAUTH
HOPBI B 000JI0UKE, TPAHUIIBI MEXIY 000JI0YKAMHU COCEAHUX KIIETOK.

6. 3apucoBaTh 2 — 3 xieTkn. OTMETHTH 000JI0UKY, BAKYOJIb C KICTOYHBIM COKOM,
I1a3MareMMy, TOHOIIIACT, SIAPO.

7. BepHYTb MUKPOCKON Ha ciaboe yBennueHue. He cHuMas mpenapata, IOoJIOKHUTh
MOJOCKY (PMIIBTPOBANBEHON OyMaru psaoM C MOKPOBHBIM CTEKJIOM CJIEBa Tak,
4TOOBI BOZIA OTTATHBAJIACH U3-II0]] CTEKJIA — IIOJI0CKa OyMaru Oy/eT IOCTEIICHHO
HamoKaTb. C NPOTHUBOIIOJIOKHOW CTOPOHBI OT IMOKPOBHOTO CTEKJIa HAaHECTH
HeckosibKo Kamenb pactBopa NaCl. OH OyneTr BTArMBaThCS IMOJ MOKPOBHOE
CTEKJIO U 3aMELIaTh BOLY.

8. cimenuTh 3a M3MEHEHHEM MpPOTOIUIacTa B KieTKax. [locTeneHHO mHMTOILIA3Ma
Oymer  orctaBath  OT  oOojouku.  Haiftu  pasHble  cocTOSIHUA
IUIa3MOJIM3UPOBAHHBIX KIETOK, Pa3HbIE BHJIbI ILIA3MOJIN3A.

9. 3aMeHUTh NONOCKY (WIbTpoBaJIbHOW Oymarm M mina3MoiuTuk (8% pacTBOp
NaCl) Ha Boamy, BEpHYTh KJICTKH B IIE€PBOHAYAJIBHOE COCTOSHHE — MPOCIEIUTh
JETIa3MOJIH3.

10. 3aprcoBaTh KJIETKU B COCTOSTHUHM ILIa3MOJIN3A.

Dopma omuemnocmu: PUCYHKH I1a3MOJIM3UPOBAHHON M HETIIa3MOJIM3UPOBAaHHON
KJIETOK JIyKa Perm4aToro ¢ 0003Ha4eHUsMHU B aTbOOMe.

OIIPEJICTIATh OT/AECNBHBIE CTPYKTYPHI
pacTUTENBHON KIETKH, CIIOCOOHOCTB
OOBSACHITH OTMEUCHHBIE SBICHUS U
MIPOLIECCHL.

2 fanna — n1a3MOININ3 U IEIIa3MOJIN3
TPOBENCHBI, O0O03HAYCHUS CIICIAHBI
BEPHO, O0BSICHECHUS MPABIJIbHBIC.

1 6ann — nnasmMonu3 U AEIIa3MOJIN3
TPOBENCHBI, OJHAKO 0003HAYCHUS
cielaHbl HE JIOCTATOYHO BEPHO WIIU
00BsACHEHUS YaCTUYHBI.

0 obannoce — 1Ia3MOIM3 U
JIETIa3MOJIN3 HE TPOBEICHBI.

Ilpakmuueckue 3a0anus

3aoanue 1. ONIPEJEJIEHUE JEPEBBEB U KYCTAPHHUKOB B BE3JINCTHOM
COCTOSIHUUN

Lenv pabomwsi: HayuuTbCs CaMOCTOSATENBHO ONPEACNATH THUI HapacTaHUs |
BETBJICHHUS [TOOETOB.

Mamepuanei u 06vexmul: TOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTEHUN

Xoo pabomoi

PaccmoTpeTs mo6ern pa3HBIX IPEBECHBIX PACTEHUIT (UMb, Oepe3bl, TOMOS, OIbXH,
ny6a u ap.). Haiitu mpu3HaKy, M0 KOTOPBIM MOXKHO MX OTIMYHUTB: PACIIONIOKEHHE
o4eK, uX GopMa U CTPOEHHE, IIBET modera, XapakTep JUCTOBBIX PYOIIOB U CIEI0BHU
T.1.

3adanue: Tlonb3ysAch ONMpeIEeTUTENEM, ONPENeNUTs MO0 MoOeraM MPeaIoKESHHBIX
pacTeHMH WX BWAOBYIO NPUHAIEKHOCTh. 3amucaTb  MOP(OJIOTHYECKYIO
XapaKTEepUCTUKY Pa3HBIX BU/IOB B TaOIIHILY.

B nporecce camocTosTenbHOM MHANBUAYaJIbHONW pabOThI OIPEIEIUTh OCHOBHEIE
BU/IBI IPEBECHO-KYCTAPHUKOBOM (JIOPHI HAIIeH TOJIOCH! B OE3JIMCTHOM COCTOSIHHH.
3HaTh JTATHHCKUE Ha3BaHUS, yMETh Pa3IN4aTh 110 MOP(OIOrHIECKUM IIPU3HAKAM.

Ouenueaemc;l: HCIIOJIb30BAHHUE
MCETOAWKH OIIPEACICHUA paCTeHI/Iﬁ no
OIIPEACIIUTECIIIO.

20 6annoe (25 eudos) — pacreHus
OTIpe/IeNIeHbI TPaBUILHO. BrIucaHbl
OTIIMYUTENbHBIC Tpu3HaKu. CTyHeHT
MOXET apryMEHTHUPOBAHHO JIOKa3aTh
MIPaBWIIBHOCTH OTPEIETICHHMS.

13 é6annoe (25 eéuoos) — pacrenus
OTIpe/ICJICHBI TIPABIIILHO, HO CTYICHT

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

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




Tab6muma 1.

IIpusnaku | Pacnonoxe- Xapakrep ITouxko- Hpyrue
HHE TI0YeK JIMCTOBBIX CIIOKEHHE | NpPU3HAKH (IBET
pyOmoB 1 KOPBI, XapaKTep
CJIE/IOB YEUCBHUCK U
ap.)

Hazpanne

BUZA

(pycckoe

JIATUHCKOE)

Dopma omuemnocmu: Cnate 3ader mo Teme (odopmieHHas TaOIWIa, 3HAHUCE
JATHHCKHUX Ha3BaHMH U B «INLO» He MeHee 30 BHIOB JIEPEBBEB M KyCTAPHUKOB).
Cnmcok 00s13aTeNbHBIX BU/IOB PUIIAraeTcsl.

TI'paghuueckue 3a0anun

3aoanue 1. [Ipoananu3upyiite mpencTaBICHHBIC N300paKCHUS U OTBETHTE HA
BOIIPOCHI:

1. Hamumure oOmmiA THIT MEXaHUYECKOW TKaHH, TIPEACTABICHHON Ha pUCYHKAX
1A ulb.

2. Vxaxute QYHKIUA JaHHOTO THIIA MEXaHMYCCKOH TKaHW PACTCHHU.

3. VYkaxure oprassl, B KOTOPBIX BCTPEYaeTCs JaHHbII THI MEXaHUYECKOM TKaHU
Y pacTeHui.

4. TlomnuiuTe BUJ JAHHOTO THIIA MEXaHUYECKOW TKaHU, 0003HAUCHHBIN Ha pHC.
1A nox HomepoMm 1. OTBeT 060CHYHTE.

Ouenueaemcs: CIIOCOOHOCTh
pacmo3HaBaTthb O0OBEKTHI Ha
mpemapatax W H300paKCHHSX,
BBIBISITE ~ HMX  OTJIMYHUTEIIBHBIC
TPU3HAKH, yCTaHABIHBATh

B3aHMOCBSI3H Ha OCHOBE MMCIOIINXCS
3HAHUH.

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

2 oanna — 7[aHLl HEZOCTATOYHO

TTOJTHBIE OTBETHI Ha BCE BOIPOCHI (MITH
JTaHBI OTBETHI HE HA BCE BOIPOCHI) MITH
JOITYTIICHBI OIIAOKH.

1 6ann — naHel OTBETHI TOJILKO Ha
JacTh BOIIPOCOB (wm  nmaHbI
(parMeHTapHBIC OTBETHI), TOMYIICHBI
CEepPhE3HBIC OLIHOKH.

0 6annoe — nanbl QparMeHTapHbIC

OTBETBl U JOMIYIIEHBl CEPhE3HbIC
%ﬁ’ﬂ"r‘%ﬂ?ﬁ% OIINOKH.
A b
Puc. 1. Tunsl MEXaHUYECKOM TKaHU PACTEHUN: A — PUCYHOK (McTounuk:
http://biofile.ru/bio/19393.html), b — MukpodoTorpadust (Mcrounnx:
https://study.com/academy/lesson/collenchyma-cells-function-definition-examples.html)
I'pagpuueckue 3a0anusn Ouenugaemca: CITOCOOHOCTh
pacrno3HaBaThb 00BEKTHI Ha
3aoanue 1. PaccMoTpuTe NMpeIoKEHHBINA PUCYHOK U OTBETHTE Ha BOIPOCHI: N300paKeHHUAX M0 OCOOCHHOCTSM UX
CTpOEHUH, BBIABIISATh nx
1. Kakoii mion n3o0paxkeH Ha pUCYHKe? OTJINYUTEIbHBIE IIPHU3HAKHY,
K kakomy THIly MJI0J0B IO THILy OKOJIOIIJIOAHHUKA, KOTMYECTBY CEKMSH U aHAIM3UPOBAaTh U  YCTAHABIIMBATH

BCKpPBIBAEMOCTHU €TI0 MOKHO OTHECTU?

3. K kakoMmy THIly TUIOAOB MO MPOUCXOKIACHHUIO €r0 MOXKHO OTHECTU? OTBET
obocHyiire.

4. Kak HazpIBaeTcs CTpyKTYpa, 0003HaueHHas Ha pucyHke 1b nudpoii 1?

B3aMMOCBSI3U Ha OCHOBE UMEIOIIUXCS
3HAHUH.

3 6anna —  pgaHBl  TIOJHBIE
HCUCPIBIBAIOIINE OTBETHl Ha BCE
BOTIPOCEHI.

2 fanna — [OaHBl HEIOCTATOYHO

ITOJITHBIE OTBETHI HA BCE BOIIPOCHI (I/IJ'II/I
JAaHbI OTBETHI HEC HA BCC BO]'[pOCBI) nim
JIOITYTIIICHBI OIIUOKH.

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



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

0 6annoeé — nanel PparMeHTapHBIC

OTBETBl W JONYIIEHBI CEPBHE3HBIE
ONINOKH.
Puc. 1: Cxema cTpoenns miona: A — mpoIoIbHBIN pa3pes3, b — monepednstii 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)
Cumyayuonnsle 3a0anus Oyenueaemcsa: CIIOCOOHOCTH
aHAJIM3UPOBATH CHTYALHIO,
3aoanue 1. Ilog MHUKPOCKOIIOM BHJEH TS KICTOK, PAacIOJOXKEHHBIH HaJ 30HOW | paclo3HaBaTh OOBEKTHl IO X
BTOpUYHOU (hrodMbl. KiIeTKM UMEIOT y3KHH TPOCBET W MOIIHOC PaBHOMEPHOC | OIMHCAHUIO, OOOCHOBHIBATH  CBOIO

YTOJILIEHNE KJIETOYHBIX CTEHOK. [Ipy okpaimBaHuuM (IOPOTIIOLMHOM KIETOYHAs
CTEHKa OKpAIIMBAETCS B KPACHBIH LIBET.

1. HazoBure OIMMCAHHYIO B TCKCTC TKAHb.
2. HpI/IBGZ[I/ITe MPU3HAKU U3 TCKCTA, HOATBCPIKAAIOIINC BAllly TOUKY 3pCHUSA.
3. Vkaxure (byHI(].[I/II/I, BBITIOJTHACMBIC B PACTCHUAX Z[aHHOﬁ TKaHBbIO.

TOYKY 3pE€HHUS HA OCHOBE UMEIOIIUXCS
3HAHUH.

3 oanna —  J1aHBI MOJIHBIE
HCYCPIBIBAIOIINE OTBETHI Ha BCE
BOTIPOCHI.

2 fanna — B OTBETax JAOMYIIEHBI

HECYIICCTBCHHBIC ONITHOKH.

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

0 6annoe — IONMYLIEHBI CEPHE3HBIE

ommOKH, JaHBl  (parMeHTapHBIC
OTBETEI.
3aoanusa na coomeemcmaeus Ouenueaemcs: yMEHHE
aHaﬂI/ISI/IpOBaTb, COITIOCTAaBJIATH u
YcTraHOBUTE COOTBETCTBUE MEXY TUIIAMH IUIO/IOB U POJIAMHU PACTCHUIA. YCTaHABIMBATh  B3aMMOCBSI3HM  Ha

ITmon [IpencraBurens
1) kocTsiHKA A) rpyma
2) s6510K0 b) BumHs
3) recriupuanit B) numon
4) aroga I') xpEDKOBHHK
5) xopobouka J1) rBo31MKa
6) 606 E) Tronpnan
7) cTpy4OK K) cmopoauna
3) kueBep
W) BuHOTpan
K) penska
JI) xaprodens
M) kamycra

OCHOBE UMEIOIIMXCS 3HAHUH.
2 banna

CooTtBercTBHE OAIUIOB M MTPABMIILHO
pacCTaBICHHBIX COOTBETCTBUIL:

KomngectBo OannoB 3a 3amaHue =
((kom-BO TPaBUIBHBIX — KOII-BO
OImMO0YHBIX) * 2) / 12

Tecmoesbie 3a0anus

1. K mpoBoaIiM TKaHIM PacTEHHH OTHOCSTCS:
A) Cxrneperxuma
b) [Tapenxuma
B) ®nosma
I') Kennema
2.0napeBecHeHNE 000J0YEK CBOMCTBEHHO KIIETKAM:
A) Cxneperxuma
B) ITapenxuma
B) ®nosma
I') Konmrenxnma
3.T'onuuHble KOJIbIIA B IpeBeCHHE 00pa3yroTcs y:
A) nunbl
B) nanbmbl

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

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

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



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

B) ny6a
I') cocHbl

4.B XUBOM COCTOSHUH (DYHKITMOHUPYIOT KICTKH TKaHEH:

A) CxiiepeHXUMBbI
b) ®ennembr

B) Dnmpepmsr

I') Konnenxumor

5. BogomnpoBoasmue GpyHKINH B Telle paCTEHUH BHITIOIHACT TKaHb:

A) CxriepeHxuma
B) IMapenaxuma
B) ®nosma

I') Kcunema

Bonpocul ¢ pazeepuymuim éapuanmom omeema

JaiiTe cpaBHUTEIBHYIO XapaKTEPUCTHKY (II03ME U KCHIIEMeE.

JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY aHATOMHUYECKOTO CTPOEHHUS CTEOIS
JBYAOJIBHOTO U OJHOJOJIBHOTO PACTEHHH.

JaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY Pa3HBIX THIIOB STO.

Ouenusaemca: ymeHue OOBSICHATH
CMBICII, IPUYUHBI ¥ 3aKOHOMEPHOCTH
SIBJICHUH.

CooTBeTcTBHE 0AJIIOB W TPABHIIEHO
BBITIOJIHEHHBIX 33/1aHUil B paboTe:

3 oanna - naH MOJIHBIE
UCYEPIBIBAIOIIMNA OTBET HA BOIIPOC.
2 panna — B OTBETE JOMYIICHBI
HECYIICCTBCHHBIC OLITHOKH.

1 6ann —oTBETHI HE TOIHBIN WK
JIOTTYIIEHBI OITUOKH.

0 6annoe — nOTyIICHBI CEpPhE3HbIC
OUIMOKH, 1aH ()parMeHTapHBIN OTBET.




OIEHOYHBIE MATEPHAJIBI JIJIA TPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTAIIAA (ITPUMEPHI)

Inanupyemblit
N TumnoBbie KOHTPOJIbHBIE 32JaHUS H CIIOCO0 Kputepuu oueHMBaHus U MIKaJIa
o0pa3oBaTebHBbII .
NMpoBeAeHUsI MPOMEKYTOUHOI aTTecTaluu OLleHMBaHUSI
pe3yJibTat
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHUH IO
Hcnons3yer OoTaHUKe; CITIOCOOHOCTH BBISIBIIATh
0a30BBIC 3HAHUS KamOwii: iuronorndaeckrne 0COOCHHOCTH, XapakTep | B3aMMOCBS3b CTPYKTYPHOM "
OOTaHUKH, JeSITeIbHOCTHY, 3HAYCHHE. (YHKIIMOHATIBHON ~ OpraHM3aliud  OOBEKTOB;
300JIOTHH, CIOCOOHOCTh OOBSICHATH CMBICH, TPUYUHBI H
MHUKPOOHOIIOTHH, 3aKOHOMEPHOCTH TPOIIECCOB.
9KOJIOTHH U
MTOYBOBEICHHUS B 10 6annoe — naHbl TONHBIC MCYCPITBIBAIOIINC
npoQheCCUOHANBHOM OTBETHI Ha BCE BOIIPOCHL.
JIESATEIbHOCTH 8-9 6annoé — nmaHBl HENOCTATOYHO ITOJTHBIC

OTBETHl HAa BCE BOMPOCHI
HE3HAYUTEIIbHBIC OIIMOKH.
5-7 6annoe — nanbl OTBETHI HE HA BCE BOMPOCHI
WA JOMYIICHBI OIINOKH.

3-4 6anna — na"HLl OTBETHI TOJBKO HA YacTh
BOTIPOCOB, JTOMYIICHBI CEPhE3HBIC OMIUOKH.

1-2 6anna — navel hparMeHTApPHBIC OTBETHL.

0 6annoe — nawbl pparMeHTapHBIC OTBETHI U
JIOTTYIIEHBI CEPhE3HbIE OIIMOKH.

WIA JIOMYIICHBI

3aoanue 2 (15 6annos)

Kopenb, ¢opmupoBaHue
HEPBUYHOE CTPOCHUE.

CTPYKTYPhl  KOpHS,

Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHHUU IO
OOTaHHMKE; CIIOCOOHOCTE pacrno3HaBaTh
OOBEKTHI O OCOOEHHOCTSM WX CTPOCHHS,
BEUSIBIITH  OTJIMUWUTENBHBIE TPU3HAKKA U
aHATM3UPOBATh HAa OCHOBE  HMCIOIIHXCS
3HAHUH.

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

12-14 6annoe — naHel HEJOCTATOYHO IIOJHBIE
OTBETHl Ha BCE BOIPOCHl WM JIOMYLIEHBI
HE3HAYUTEIIbHBIC OLINOKH.

8-11 6annoe — naHbI OTBETHI HE HA BCE BOIPOCHI
WY JONYIIEHBI OIIUOKH.

4-7 6annoeé — naHbl OTBETHI TOJBKO HA YACTh
BOIIPOCOB, OMYLIECHBI CEPhEe3HBIC OLINOKH.

1-3 6anna — naupl hparMeHTapHBIE OTBETHI.

0 6annoe — naHel GpparMeHTapHbIC OTBETHI U
JIOIYLIEHBI Cepbe3HbIC OMIMOKH.

3aoanue 3 (15 6annos)

[Ipoananuzupyiite NpeICTaBICHHBII

MHKpOIIpenapar. Y KaXKUTe OT/Iel U KJIacC PaCTEHUsL.

ApryMeHTupyiTe cBOM OTBET. YKaXHUTE OpraH, Cpe3
KOTOporo npexactasieH. OTBeT 000CHYMHTE.

Ouyenugaemca: CUOCOOHOCTh PAaCIIO3HABATH
OOBEKTHI O OCOOEHHOCTSM WX CTpPOCHHUS,
BBIABJIIATH OTJIINYUTCIIBHBIC HpI/ISHaKI/I,
aHaJ'II/ISI/IpOBaTB u yCTaHaBJ'II/IBaTI) B3aUMOCBSI3HU
Ha OCHOBE MMEIOILIMXCS 3HAHUH.

15 6annoe — naxpl NOJHBIE UCUEPIBIBAIOIINE
OTBETHI Ha BCE BOTIPOCHL.

12-14 6annoeé — na"Hbl HEAOCTATOYHO ITOJIHEBIE
OTBETHl HAa BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKHU.

8-11 Hannos — nanvl OTBETHI HE HA BCE BOMPOCHI
WM JOIYIICHBI OIIHOKH.

4-7 6annoeé — ma"Hbl OTBETHI TOJBKO HA YacTh
BOIIPOCOB, TOMYIIEHBI CEPbE3HBIE ONTHOKH.

1-3 6anna — naue! pparMeHTapHBIE OTBETHI.

0 6annoeé — nanbl pparMeHTapHbIE OTBETHI U
JIOITYIIICHBI CEPhE3HBIC OIINOKH.




MNPUJIOKEHMUE 2

METOJUYECKHUE MATEPHAJIBI JUISA OBYYAIOIINUXCSA IO OCBOEHUIO TNCIIUTIJINHBI

Metoandeckue MaTepUabl Il CAaMOCTOSATEIbHON paboThI
Metoandeckue MaTepuaibl sl IOATOTOBKH K IK3aMEHaM
3. TpebGoBaHUs K PEHTHHT-KOHTPOJIIO (JUIs19K3aMeHa)

N —

1. Meroguyeckue MaTepuabl A5l CAMOCTOATEIbHONH PadoThI

CamocrosiTenpHas paboTa IPH TEOPETHIECKON TIOATOTOBKE — 110 KaXKIOMY Pa3Zely 4acTh TEM YaCTUYHO BBIHOCHTCS Ha
CaMOCTOATENbHOE W3y4YEHUE CTYJCHTOB. KauecTBO BBHINOJHEHHUS CaMOCTOSATENHHOM pabOThl OLEHUBAETCS BO BPEMsI TEKYIIETrO
KOHTPOJISl ¥ TIPOMEKYTOYHON aTrTecTanyy. Bompock! kK JaHHBIM TeMaM BKITIOUEHBI B CIIMCKU BOIIPOCOB K KOHTPOJIBHBIM paboTam
U K 9K3aMEHY.

3adanue 1

CocTaBbTe KOHCIEKT IO TeMe «Y CTpoicTBO MUkpockona. [Ipasuna paboTsi»

Ha pucynkax 1 u 2 nmokazan mukpockorr MBP-1. B npaktuueckoit paboTe MOTYT BCTpEYaThCS caMble pa3HOOOpa3HbIe
MHKPOCKOIIBI, 00JIee IPOCTHIE MIIN OoJIee CII0KHBIE, OJJHAKO MX COCTAaBHbBIC YACTH OCTAIOTCS HEM3MEHHBIMH.

MHKpPOCKOI CKOHCTPYHUPOBAH M3 ONMUYeCKUX YacTeH, yUaCTBYIOLIMX B TIOCTPOSHUH ONTHYECKOTO N300pakeHH s, 1
Mexanuueckux 4acTed, CIyKalllux Ul yJ00CTBa MOTb30BaHMS ONTHIECKIMH YacTIMH.
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Puc.1. Mukpockon MBP-1 B pa3spese Puc.2. Mukpockon MBP-1. Buewnuit Bug

Onruyeckre yacTi 00pa3yroT JIBE CUCTEMBI — oceemumenvhyio U Habarodamensuyo. OCBeTHTENbHAS CHCTEMa COCTOUT U3
sepkana (1) u kondencopa (2) ¢ anepmyprou ouagpacmoii (3) U CbeMHBIM cgemogurvmpom (4). HabmonatenpHas cucrema
cocTouT U3 obwvexkmusa (5) u oxynapa (7), coemuHEHHBIX myoycom (19). B MEUKpockonax ¢ HAKIIOHHBIM TyOyCOM UMEETCS npu3mda,
(6), OTKIIOHSIOIIAs JTYYH CBETA.

Mexanunueckue yactu: K ocrosanuio (8) npuBrH4YeHa KOpoOKa ¢ muxpomempennvim mexanuzmom (9). Bpamas pykosSTky
mukpomempennozo eurma (13), MOXKHO TUIAaBHO NMOJHMMAThb WM OIyCKaTh npedmemmuswiti cmoauk (10). Ha cromuke jexur
spawarowutica ouck. Ilpu momony AByX eunmog 15 (crpaBa U cleBa) 3TOT JUCK MOXHO TUIABHO MEPEBUTaTh TOPU3OHTAIBLHO
BO BCex HampasieHusx. OHaKo npuberats K MOMOIIM 3TOr0 MEXaHU3Ma CIIEAYeT TOJIBKO B PEIKUX CIIydasiX, TOJIbKO MPU padoTe
C CWIIbHBIMH 00beKTHBaMH. [Ipr 00bIYHON paboTe HE CliefyeT TaKXKe JIOMyCKaTh BPAaIICHHs AUCKA, JJIS YEro ero 3aKperuisioT
BUHTOM /4.

B xopoOke ¢ MHUKpOMETPEHHBIM MEXaHM3MOM MOJBIDKHO IIPHUKPEIUICH KpOoHWmeliH KoHoencopa 12 ¢ MMIMHIPUIECKOi]
TWIB30M, B KOTOPOH C MOMOIILI0 sunma 24 (QUKCHUpyeTcs KOHACHCOpP. [IoJHUMAOT W OMYyCKAIOT KOHJEHCOP C TIOMOIIBIO
[pykosimxu 22. K npyroit ctopoHe xopobOku 9 MOABMKHO NPUKPEIUICH my6ycodepicamens 16. Bpaimas pykosTKy Kpemaibepbl
(maxposurm) 17, €ro MOXXHO IOJJHAMATh H OITyCKaTh JJIsl OBICTPOTO HaBEJCHUS Ha PE3KOCTb.

K TyOyconepxaremo Ha rojoske /8 npukpemen Tyoyc /9. Ocnabus cmonophuiti éunm 20, MOXHO CHSTh HAaKJIOHHBINA
TyOyC ¥ 3aMEHHTH ero npsMbIM. CHU3Y TOJIOBKH /8 NPHUKpEIIeHa pegonbeepHas conoeka 11, B THe3/1a KOTOPO BBUHUNBAIOTCS
00beKTHBBI. BUHT 2/ CITy’>KUT A7l HEHTPUPOBAHUSI TOJIOBKH, M €r0 HU B KOEM CIIyyae Helb3sl TPOTaTh.

M3yuyaeMslil mpemnapar KiIaayT Ha CTOJIMK MUKPOCKONA M0 00BEKTHBOM M OCBELIAIOT CHU3Y IYYKOM CBETa, OTPAXKECHHBIM




ot 3epkama. Jlyum, coOpaHHBIE KOHIEHCOPOM, IMPOXOAAT HYepe3 Npemapar W MOMamgaloT B OOBEKTHB, KOTOPBI CTPOUT
yBeIMUEHHOE, O0paTHOEe W JCHCTBHUTENbHOE H300pakeHHe. DTO HM300paKEHUE pacCMAaTpPUBAETCS B OKYJSAp, Kak B JIYITy.
OkoHYaTeTpHOE N300paxKeHne, BOCIPHHUMAEMOE TI1a30M, YBEIIMICHHOE, 00paTHOE U MHUMOE.

B pabote mo kypcy aHaTOMUU U MOP(}OIOTHH PACTCHHIN MOJIB3YIOTCS OKYJISIpaMu ¢ COOCTBEHHBIM yBenudeHueM 7X, 10X
n 15X, oobekTBamMu ¢ coOcTBeHHBIM yBenmdeHneM 88X, 20X m 40X- OOmee yBenmudeHHe, MOTydaeMoe MPH KaKoW-Tu00
KOMOWHAIMA  OKylsipa W OOBEKTHBA,  BBIYUCIIAIOT TIePEMHOKCHIEM yYKa3aHHBIX BenmyuH. Harmpumep,

KOMOMWHAINA OKyJIsIpa 15X u 00BEKTHBA 8X maer oOree
yBenmuenue 120. O0bextuB 8X maeT Tak HaspiBaeMoe Mainoe (cimaboe) yBemWUeHHe, OCTalbHBIE OOBEKTHBHI — OOIBIIOE
(cumpHOE). O0BekTHB ¢ yBemuaeHneM 90X Hcnoap3yeTcst peKo U MpH paboTe ¢ HAM MpenapaT JOJDKSH OBITh 3aKITF0UEH B 0c00YT0
UMMEPCHOHHYIO CHCTEMY.

JI51st CO3HATENBHOTO MCTIONB30BaHHS BCEX BO3ZMOXHOCTEH, MTPEAOCTABIIEMbIX MUKPOCKOIIOM, O4Y€Hb Ba)KHO UMETh SICHOE
NPE/ICTABICHUE O paspeaioweti CnocooHOCmy ONTHYECKOH CHCTEMBI.

KadecTBO MHUKPOCKONNYECKOT0 M300pakKeHHs OMpeNesieTcsl TeM, KaKOi BEJMYMHBI JIETaId MOKHO B HEM DPa3lIMuUTh,
MHa4Ye TOBOpS, PAacCTOSHHEM, Ha KOTOPOM JBE PsIOM JieKallue TOYKW WM JIMHUKM BHIHBI pa3fenbHO. YeM MeHbIe 3TO
paccTosiHUEe, TeM BBIIIE pa3pelaronas CliocOOHOCTh ONTHYECKOH CHCTEMBI.

KavecTBO MUKPOCKONMYECKOTO N300pasKECHHUS OIIPENIENIAETCS TIPEK/IE BCEro pa3peraroniell CiocoOHOCThI0 00bEKTHBA.
OKyJ1sp XKe, yBeJIMUnBasi KapTUHY, HOCTPOCHHYI0 00BbEKTHBOM, HE MOKET BBISIBUTH B HEH HOBBIE JICTAIIH.

Eme omun moka3aTens BakKeH Ui XapaKTEPUCTUKHA OOBEKTHBAa — €ro pabodee pacCTOSHHE, MOJ KOTOPHIM ITOHUMAIOT
paccrostHre OT (PPOHTATHHO JIMH3HI IO TOBEPXHOCTH IMOKPOBHOTO cTekia HopManbHO#H (0,17 MM) TommuHbL. Y 00beKTHBA 8 3TO
paccTostHHE TIpEMEpHO 8,5 MM, a y Oojiee CIUIBHBIX 3HAUMTENFHO MEHBIIE. DTO HAJ0 MMETh B BHUIY Ipu paboTe: CHIHHBII
00BEKTHB NOYTH MPUKACAETCS K TOKPOBHOMY CTEKITY, OCOOCHHO €CJIM OHO TOJIIE HOPMBI, M IIPH HEOCTOPOKHON paboTe UMeeTCst
OIMMAaCHOCTh MOBPEAUTH OOBEKTUB U MpEmapar.

Oxymspel 10 u 15 Hanbomnee mpurogHeI st pabOTHL.

OCHOBHBIE npuembl PabOThL C MUKPOCKOTIOM

Opranuzanus padboyero Mecta. MUKpOCKOI yCTaHABIMBAIOT IPOTHB JIEBOTO ieya. CrpaBa OT HEro OCTaBJISIOT CBOOOTHOE
MECTO JUIsl IPUTOTOBJICHUS MpernapaTa, sl pucoBaHus 1 3anuceid. CTyJl WM BUHTOBOW TaOypeT JOJKHBI ObITh TAKOW BBICOTHI,
9TOOBI PabOTAIIINK MOT CMOTPETH B OKYJISIp 0€3 HAMPSKESHHUSI.

Ha xaxnaom pabouem MecTe JODKHBI OBITH MPUTOTOBJICHBI NPEIMETHBIE U TIOKPOBHBIE CTEKJIA, MPENapoBaIbHbIC UIJIBI,
CTEKJISIHHAs MaJIoYKa WM MHUIETKa, OpUTBA, CTAaKaH C YUCTOW BOJOW, MArKas TPSANOYKA IJISI MPOTUPAHHS CTEKOJ, KyCOUKH
¢unbTpoBaNEHON Oymaru. sl NpPOTHpaHMS ONTHYECKMX CTEKOJ OKYJsipa U OOBEKTUBOB CJIEAYET YHOTPEOJIATh TOJBKO
CreUaIbHYI0 (UIaHEebKY, IPUIaracMylo K MUKPOCKOITY (€€ MOXXHO 3aMEHHUTh MATKOM, HECKOJIBKO pa3 CTUPAHHOMU JIbHSHOW HIIH
XJIOTTYaTOOYMa)KHOU TPSTIOYKOM).

Pabora HaunHaeTCs C yCTaHOBKH OCBEICHHS, 9TO OYeHb OTBETCTBEHHBI MOMEHT, TIOCKOJIBKY TIPEKIC BCETO OT OCBEUICHUS
mpernapaTa 3aBUCHT BUAUMOCTh 00BEKTa. boJbIoe 3HaueHIe MMeeT HCTOYHUK cBeTa. OUeHb XOPOII eCTECTBECHHBIHN CBET OT OKHA,
OJTHAKO TIPSIMBIE JTYYH COJIHIA BPEIAT 3peHUI0. MOXHO OpaTh CBET OT HACTOJIBHOW 3JCKTPOJIAMITEI C MATOBBIM HJIM MOJOYHBIM
OamtoHoM. XOpOIIM TaKXKe JIaMIBl JHEBHOro cBeTa. [t 0oiee OTBETCTBEHHBIX pabOT YHOTPEOISIOT CleNHalIbHBIC
ocBeTtuTenbHbIe annapatel (OU-17,0U-19).

OcBellleHHE YCTaHABJIMBAIOT CJIEAYIOIINM 00pa30oM: MHKPOCKOI CTaBsT IPOTHB JICBOTO ILJIeYa; Bpallas PEBOJIbBEPHYIO
TOJIOBKY, CTaBSIT OOBEKTHB 8§, MPOBEPSIOT €ro IEHTPUPOBKY M PACCTOSHUE JO MpeAMETHOro croimka (okoyno 0,8—0,9 Mm);
KOHJIEHCOP IMOJHHMAIOT 0 YIOpPa; PAacKphIBalOT MOJTHOCTHIO aNepTypHYI AuadparMy IOJ KOHAEHCOPOM; MOBOPAYMBAIOT
3epKajo K HCTOYHHKY CBETa, HAMpaBJIsAsd Jyd B OTBEPCTHE Ha MPEAMETHOM CTOJIMKE. 3€pPKaJIo MMEET JIB€ CTOPOHBI — IJIOCKYIO 1
BOrHyTyt0. OHM HUCIOJIb3YIOTCS B 3aBHCHMOCTH OT YCJIOBHI OCBEIIEHHOCTH, IIPU HEJOCTATKE CBETa MOJIb3YIOTCS BOTHYTOU
cTOpoHOH. Bpamias 3epkainbiie, JOOUBAIOTCS TOTO, YTOOBI MTOJIE MUKPOCKOIIA OBLIO SIPKO U PABHOMEPHO OCBEIIICHO.

IIpu nocTaTOYHO IPKOM OCBEIICHUH MOXKHO Ha JIepKaTelb Mo ArnadparMoil BIOKUATh MaTOBOE CTEKIIO HITH CBETOQHIBTP

YcTaHOBIIEHHOE OCBEIICHUE HE JOJDKHO HApyMIaThCs A0 KOHIA 3aHATHA. Ecim OHO ciydaifHO coObeTCs, BCe OIepaIuu
MOBTOPSIIOT B TOM K€ MOPSAKE, IEpeBeIst MUKPOCKOIT IPEABAPUTEIHHO Ha CIIa0bIi OOBEKTHUB.

Bo Bpems paboThl crity oCBemeHHs Hamo 00sA3aTebHO PEryJIHPOBaTh, CyXas U pacKpbiBas quadparmy, mogHAMAsS HAIH
omyckas KoHAeHcop. [Ipw cIMIIKoM CHIBPHOM OCBEHICHWH NpPO3payHble M HEKHBIE JETalH CTAHOBATCS HEBUIWMBIMH,
MaJIOKOHTPACTHBIMH; HANPOTHB, MPHU H3JIMIIHEM YMEHBIIEHUH NuadparMbl He BCS anepTypa OOBEKTHBA HCIIOJIB3YETCS, YTO
NPUBOAMT K YMEHbBIICHUIO pa3pellarolleil CliocCoOHOCTH.

Ilpucomosnenue npenapama.
Yarne Bcero n3y4aroT Ipenaparsl, HoMelleHHbIe B Boay. V3-3a mcrapeHunst BOJbl TaKWe Npernaparsl He MOTYT XPaHUTHCS
JUIMTEJIBHOE BpeMs ¥ TIOTOMY MOJIYYWJIM Ha3BaHHWE BpEeMEHHBIX. JIsl TPUTOTOBIICHNS! BDEMEHHOTO Npernapara Ha YhCToe
MIPEAIMETHOE CTEKJIO HAaHOCAT KarlIio BOJIbI, TOMEIIAIOT B HEE UCCIIEJyeMbIi 00BEKT M 3aKPhIBAIOT TOKPOBHBIM cTekiIoM. Karurs
BOJIbI, 3aMI0JIHUB IPOCTPAHCTBO MEXAY CTEKIAMH, HE JIOJDKHA pacTeKaThes. [IoKpoBHOE CTEKIIO OYEHb XPYNKO, HOITOMY MEpe]
yIoTpeOICHNEM €ro OYeHb OCTOPOKHO MTPOTUPAIOT MATKOM TPSIIOYKOM, CBOOOIHO HAKUHYTOM Ha MaIbIlbl MPABON PYKH.
OCTOpPOKHO NPUAEP>KUBasi CTEKIBIIIKO MaJIbLAMHU JIEBOH PyKH, €T0, COBEPILIEHHO HE HA’KUMasl, IPOTUPAIOT CPasy € IByX CTOPOH.
HaxasiBaTh MOKPOBHOE CTEKIIO HAa/I0 OCTOPOXKHO, IPUAEPIKMUBAs 3a YTOJIKH ABYMS MAJbI[AMU M OITyCKasi CIIepBa OHUM
KpaeM JI0 CONIPUKOCHOBEHHS C Karllei U1 TOro, 9TOOBI IO MOKPOBHOE CTEKIIO HE MOoMall BO3AyX. MIHOTma OpIBaeT HE00X0ANMO
yOeIuThCS B IPUTOTHOCTH MaTepHraia, He HakJIaabIBas cTekio. Pabouee paccTosHue c1aboro 00beKTHBA JOITyCKAET 3TO, OHAKO
nepes MepexoaoM K 0oJiee CHIIBHOMY 0OBEKTHBY IIOKPOBHOE CTEKJIO HAJ0 HAJOXKHUTH 00S3aTEIBHO.

Dokycuposka.

W3ydenue mpenapaTa BCEra HAYMHAIOT NMPHU MajoM yBelwdeHWH. [l MONydeHHsS pPEe3KOT0 M300paXKCHHs BPAIAIOT
PYKOSITKY KpeMallbephl, TSI COOKY (4TOOBI HE pa3aaBUTh Mpemnapar!), U OImycKarT 00beKTHB puMepHo Ha 0,5 ¢M OT mpemnapara.
IToToMm, TIsiAst B OKYJISIp, OTHUMAIOT OOBEKTHB JIO NOSBICHHS pe3KOro n3o0paxenus. [Ipu cmabom 00BEKTHBE MOJIB3YIOTCS




TOJIEKO KPeMalbepoil U COBEPIICHHO HE Pa00TAIOT MUKPOMETPEHHBIM BUHTOM!

Iepen nepexonoM k 6ojee CHIILBHOMY 00BEKTHBY MECTO Iperapara, HoUIeKaliee H3y4eHUIO, CTaBAT TOYHO B LIEHTP OIS
3peHusl.

CMeHy 00bEKTHBOB IIPOM3BOJIAT IIyTEM OCTOPOIKHOT'O BPAILICHUS PEBOILBEPHON rONOBKHU: [lyIHA OIpaB BCeX 0OBEKTHBOB
paccunTaHa Tak, 4TO IPH CMEHE OOBEKTUBOB OHH OKa3bIBAIOTCS Cpa3y Ha JOJDKHOM PACCTOSHUM OT mpenapara. OJHAKO 4acTo
pe3koe U300pakeHNne OTCYTCTBYET M3-32 HETOYHOTO BBUHYMBAHUA OOBEKTHBA B THE3J0 WM IO Ipyroi npuyuHe. [lostoMy npu
nepeBojie Ha Ooyee CHIIBHBIN OOBEKTHB HEOOXOAMMO KOHTPOJIHMPOBATh, YTOOB OOBEKTHB HE 3am1en mpemapar. VHorma mepen
CMEHOH TpeOyeTcs clierka IPUIOAHATE TyOyc, a 3aTeM IepeBecTH; HaOmonas cOOKy, OYCTHTh ITOYTH O CONPUKOCHOBEHHS C
IpernapaToM M TOJBKO 3aTeM MOAHUMATh, IS B OKYJIIp. Bee 9TH omepanuy NpOU3BOASAT TONBKO C MOMOIIBIO KPEeMaJIbephl.
[ocne ycTaHOBKHM pe3KOro n300pakeHHs P CHIBHOM YBEJINYEHUH MOKHO ITOJIb30BaThCSl MUKPOMETPEHHBIM MeXaHUu3MOM. Ero
PYKOSTKY BpalllaioT B 00e CTOPOHBI He OoJiee 4eM Ha 1nojioboporta. Ha kopoOke MUKpPOMETPEHHOT0 MEXaHU3Ma C OJHOW CTOPOHBI
MMEIOTCS JIBe pUCKU. HaHeceHHast IpOTHB HUX TOYKA BCE BPEMsl JJOJDKHA HAXOUTHCS MKy pUckaMu. Ecin oHa BBIXOJMT 32 3TH
HpeJIeNbl, TO JOJDKHA OBITh HEMEIUICHHO BO3BpAIlleHa B HOPMAJIBHOE TI0JIOKEHUE, HHAYE MEXaHU3M UCTIOPTHTCSL.

Bo Bpems HaOMOACHNSA B MUKPOCKON 004 IJ1a3a Hafo AepXKaTh OTKPBHITEIMU, YTOOBI MEHBILE YTOMIIATBCS.

Vx00 3a MmukpockornoM. MUKpOCKOII — OYE€Hb TOUHBIH U CI0XKHBII TPpuO0p. TOJIBKO MpH THIATEIFHOM YXO/€ OH HaJEKHO
CIIy>KUT MHOTHe rojisl. [IpaBuiia yxoaa 3a HUM CBOJATCS K CIEAYIOLIEMY.

OnrTuyuecKkre CTeKNIa MPOTHPAIOT CICHHANBHON (UIaHEIEeBOH TPSMOYKONW, KOTOPYIO HU IUIS 9Ero APYroro ymoTpeOmsTh
Henmb3sa. CTekiia MpoTHparoT 0e3 BCAKOTo HakuMa. llepen mpoTupaHueM CMaxHBAlOT IBLUTb 0CO00H 00e3KIPEHHON KHCTOUYKOH,
MPHIIOKEHHOHN K KaXXJIOMY MUKPOCKOITY.

[lepen npoTupaHreM MOKHO TOABIIIATH HA JIMH3BI. ECIIN 3TOr0 HENOCTaTOYHO, HAHOCAT KAIlIIO YUCTOH BOMBI.

Pa3BuHUYMBATE 00BEKTUBBI KATETOPHYECKN BOCIIPEIACTCS, TAK KaK 3TO HEMHHYEMO 3aKaHIMBACTCS UX TTOPUCH.

Oco060ii 3200THI TPEOYIOT NMMEPCHOHHBIE 00beKTHBEL. Ilocie paboThl IMMEPCHOHHOE MAacII0 aKKypaTHO YAAJISIOT CIIepBa
YUCTOW (PUITBTPOBANBEHOM OyMaroi, a 3aTeM MTKOH YHCTON TPAMIOYKOM, CIIeTKa CMOYCHHOH B O¢H3uHE. Ecy 1o HepAIIIHBOCTH
MacJjo OCTaI0Ch Ha OOBEKTHBE M 3aCOXJI0, YIAIUTH €T0 MOXKET TOJIBKO CIICTIHAIIUCT.

3arpsi3HEHHOCTh OKYJIsipa ONpPENENSIOT, IIAAS B MHUKPOCKOI MpPU CY)KEHHOM nuadparMe W Bpamas okymsp. [ps3s,
IIPUIKIIIAS K JIMH3aM OKYJIIpa, Takke Bpamaercs. HapyskHble IOBEpXHOCTH JIMH3 IPOTUPAIOT MATKOU TpANOYKou. Eciu Bee xe
IpsA3b OCTAETCS, MOXKHO OCTOPOKHO PA3BHHTUTH OKYJISP U MPOTEPETh BHYTPEHHNUE TIOBEPXHOCTH JIMH3.

[Tocie paboThI IPOBEPSIOT LEIOCTh BCEX YaCTeH MUKPOCKOIIA M TIATEIBHO MPOTHPAIOT ero. Bo BpeMst paboThl MHKPOCKOTT
0CcOo0EHHO 00eperaroT OT JEHCTBHS PEAKTHBOB.

Bce MexaHn4eckue 4acTH MUKPOCKOIIA BpeMsl OT BpEMEHH MTPOTUPAIOT TPSTIOYKOM, CMa3aHHOW HEOOJIBIINM KOJINYECTBOM
Ba3eJIMHA WM Ba3eJITHOBOTIO Macla.

I[Tpu 3aTpysHeHUsIX B paboTe MEXaHUUECKHUX YacTeil HU B KOEM Cilydyae Hellb3sl mpuderarts K cuie. CiiesyeT BHUMATEIbHO
BBIICHUTH TIPHYMHBI HETIOJIQJ0K M BOCIIOJIB30BATHCS TOMOIIBIO CIIEIMAINCTA. MeJIKne HEMOJTaJKH MOTYT ObITh yCTpaHEHBI C
TIOMOIIIBIO OTBEPTKH.

MHUKpOCKOIIBI XPaHSAT B 3aKPBITHIX OT MBUTH MIKa(ax, OTACIBHO OT PEaKTHBOB H, 0COOCHHO, JIETYINX KUCIIOT.

Heo0x01MMO 3a10MHUTS Clie/TyIoNIHe MPaBUiIa;
1. obecneunTth XOpoIlee OCBENIeHHe 00bEKTa.
2. HayMHATH paboTy BO BCEX CIIydyasiX ¢ MaJOr0 yBEIHYCHHUS.
MUKPOMETPEHHBIM BUHTOM U BUHTAMU IMCKa CTOJIMKA IMOJIB30BATHCA JINIIb ITPU 0O0JIBIIOM YBEJIMYCHUH, KOT'JlTa OCHOBHAsA
HABOJIKA CJIeJIaHa C TOMOIIIBI0 MAKPOBUHTOB.
OIyCKaTh TYOYC MOXHO TOJBKO IS/ COOKY Ha MPEIMETHBIN CTONMK, MOJHUMATh — TJISIIS B OKYJIISP.
HEJIb3sl TOTOBUTD MpenapaT Ha MPeMETHOM CTOJIHKE.
COJIepKaTh MUKPOCKOI B YHCTOTE.
Iocne paboThl ¢ TpenapaToM HEOOXOJUMO MEPEBECTH MHKPOCKOIN HA MAalioe YBEJIHMUYCHHE, COOTBETCTBEHHO, MPHU
3aBepIICHUN BCeW pabOThl MUKPOCKOIT JIOJDKEH OCTAThCS HA MAJIOM YBEJIMUEHHUH UITH PEBOJIEBEPHOE YCTPOHCTBO JOIDKHO
OBITH B IPOMEKYTOUHOM TTOJIOKECHUH
nociie paboThl ¢ MUKPOCKOIIOM 3a(MKCUPOBATH TyOYC BUHTOM.
9. mNepeHOCHUTh MUKPOCKOI HY)KHO, ITOJIEPKMBasi OJJHOH PYKOM 110J] OCHOBaHHUE ILITATUBA, BTOPOI — JIepKach 3a H30THYTYIO
9JacTh TyOycoaepkaTens.
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3aoanue 2
CocraBbTe KOHCIIEKT 10 TeMe «/lenenne kietok. MuTo3». OTBEeThTE Ha KOHTPOJIbHBIE BONIPOCH!. JlaliTe onpeeneHne IMOHTHIO
«TOTHIIOTEHTHOCTBY, MOSICHUTE €T0.
MHuTO3 — HIMPOKO PACHPOCTPAHEHHBIN, YHUBEPCAIBHBIA CHOCOO JAeNeHHs KIETOK, CYyTh KOTOPOTO 3aKIIIOYaeTcsi B repeaade
JIOYEPHUM KJIETKaM TaKOTo )K€ YHCIIa U TeX K€ THIIOB XPOMOCOM, 4TO U y MATEPUHCKO# KileTkH. LMK pa3BUTHS KIJIETKH OT Havyaia
OJTHOTO JEJIEHHs JI0 Hadaja CIEAYIOLIETO JEJICHHs COCTABIISIET KIETOYHBIH MM MHUTOTHYeCKMH muki. [laysza mexnmy aByms
JIeTICHUSIMU Ha3bIBaeTCs MHTep(ha3oil. OOBIYHO KIJIETKHU B 3TOH (ha3e Ha3bIBAIOTCS MOKOSAIUMHUCS. OJHAKO B IEPHO]T ITOKOSI B TAKUX
KJIETKaX IPOUCXOIMT MPOLIECC MOJTOTOBKH S/Ipa K JICJICHHIO, CBSI3aHHBIH CO CJIOXKHBIMH METa0OJIMYECKIUMH NPeoOpa3oBaHUsIMU.
B nnrepdase paznuyaror 3 neprona:

o npecunmemuueckui (G1 - gap), cuntes 6enka, moarotoBka K yasoenuto JJHK

e cunmeuueckuil (S - syntesis), ynsoenne JJHK

o nocmcunmemuyeckuti (G2), MOATOTOBKA K MOCTPOSHUIO BEPETEHA M HAKOTIJICHHE YHEPTHH.
TIpoK0KUTENEHOCTh MUTOTHYECKOTO ITMKJIA JUTUTCS OT HECKOJIBKUX MUHYT /10 2 — 3 yacoB. MHTepdasa xe murcs ot 8§ — 10
YacoB JI0 HECKOJIBKUX CYTOK (pHcC. 3).
MHuTO3 YCIOBHO MOIpa3/essieTcs Ha Cleayronue Gpasbl:

1. TIpodaza— camas mymrenbHas daza MUTO3a. PO pa3phIXISLETCS, YBEININBACTCS, TOCTENIEHHO CTAHOBSITCS] 3AMETHBIMU




XPOMOCOMBI, NCUE3aI0T SAPBIMIKH. B KoHIE mpodassl saepHas 000I0YKa PacTBOPSAETCS, HAUYMHAET 0OPa30BBIBATHCS
MHUTOTHYECKOE BEPETEHO.
2. B nHawane mertada3pl XpOMOCOMBI JOCTHIaIOT MAaKCHMAaIbHOW CIHPATN3alUM, PAcloararoTcsl MO 3KBATOPY KIETKH,
LEHTpaMepaMu NMPUKPEIUISASACH K HUTSAM BepeTeHa. LleHTpameps! pacmonararorcsi B CTPOro 3KBaTOPUAIBHOM IIOCKOCTH.
B aT10i1 dase 3aMeTHO, YTO XPOMOCOMBI COCTOAT U3 2-X XpomaTu. Ha 3To# daze MOKHO TOJICYMTATH YHCIO XPOMOCOM
W ONPEIETUTh uX hopmy.
3. B anadaze neHTpamepsl pa3IensrOTCsS M XpOMAaTUABI C MOMOIIBI0 HUTEH BEPETEHA PACXOIATCS K ITOJIFOCAM KIIETKH.
Yucno XxpoMaTuz y KaKAOTOo MOII0Ca PAaBHO HCXOAHOMY YHCITY XPOMOCOM.
4. B Temodaze HabmOZaeTCs MPOLECC MPOTHUBOIONIOKHBIN mpodaze. XpOMOCOMBI TOCTEIICHHO ACCHUPATA3YIOTCS,
MepecTaroT OBITH 3aMETHBIMH, BOCCTaHABIMBACTCS siepHas 000109Ka. BMECTO MHTOTHYECKOTO BEpETEHAa BO3HHKACT
HOBAasi BOJIOKHUCTAs CTPYKTypa - pparMoIuIact, MpoucXoaAnT UTOKHHE3. Ha 3ToM MUTO3 3aBepIraeTcs.

Puc. 3. ®a3sl MUTOTHYECKOTO JIEJICHUS B KIIETKaX KOHYMKA KOPHS JIyKa
1 — unrepdasa; 2,3 — npodasa; 4,5 — metadasa; 6,7 — aHadasa; 8 — renodasza; 9 — HUTOKUHE3

Bonpocw ons konmpons:
1. Yro Takoe MUTOTHYECKHH ITUKJI, KAKUM KJIETKaM OH CBOMCTBEHEH?
KaxoBo 3Ha4yeHue u B 4eM ocobeHHOCTH nHTEpPa3b1?

2.
3. TlepeuncnuTh MocieIOBaTEIFHOCTE U3MEHEHUH Ha PAa3HBIX (ha3aX MUTO3a.
4. KakoB OMOJIOTHYECKHAIN CMBICI MUTO3a?

3adanue 3

CaMocCTOsITeNIFHO clieTaliTe MmonepedHsblii cpe3 cTedist pacTeHus (1o BEIOOPY MpernogaBatens), OKpachTe ero, 3apucynTe,
czenaiite HeoOXOMMbIE 0JI003HAUCHHSI.

3adanue 4
[IpuBearTE IPUMEPHI BIUSHUS IKOJIOTHICCKUX (PAKTOPOB HA aHATOMHYECKHE 0COOCHHOCTH pacTeHuit. OTBET MOsSCHHUTE.

3adanue 5
[IpuBeauTe KacCU(pHUKAIIHIO TOKOs CeMsiH. J[aiiTe KpaTKyr0 XapaKTepPUCTUKY BBIICICHHBIM THIIAM.

3adanue 6
IIpopactute cemena ropoxa, hacomnu, HoAcoHeYHnKa. ONMPEeUTe X TUIIBI IIPOPACTAHUSL.

3adanue 7
Hcnone3ys marepuains! nadboparopHoit padoTst Ne 10 onpenenure 20 nepeBbeB U KYCTapHUKOB 110 UX OE€3ITHCTHBIM MOOEraM.

3adanue 8

HWcnons3ys maTepuais 1abopatopHOit paboTsl Ne 12 caemnaiite morHOE HKOI0Tr0-MOP(HOIOTHYECKOE ONMMCAHNE TPETI0KESHHOTO
IperojiaBaTesieM pacTeHUs.

3adanue 9

CamocTtosrenbHo nzyunte Temy «CorseTusi». OTBEThTe Ha KOHTPOJIbHBIE BOIIPOCHI.
Koumponvnwle 6onpocwi.:

1. Yto Ha3wBIBaeTCS COIBETHEM?

2. Kaxkue npeumyiiiecTBa COLBETHIA Mepel OIMHOYHBIMU LIBETKAMU?

3. Ha3oBuTe OCHOBHBIC MPUHIUIIBI KITACCU(PUKAIIMN COI[BETHIA?

4. UYem NpuUHIMNHAILHO OTIMYAOTCS OOTPUUIECKUE M IUMO3HBIE COIIBETHS?




Kakoe corperue Ha3bIBaeTCsI TUPCOM?

O N

HazoBute KOHKpETHBIE TPIMEPHI IIPOCTHIX U CIOKHBIX OOTPHIECKUX COLBETHIA?
UYro 00mIero 1 B 4eM OTIMYNE MEXAY KHCTHIO M KOJIOCOM, ITUTKOM M 30HTHKOM?

ITo npemioxxeHHOMY 00pa3Ily Ha30BUTE THIT COI[BETHIA?

2. MeToauveckue MarTrepuaJjbl 1Jd NOATOTOBKH K IK3aME€HaM

[Ipu mOATOTOBKE K MIIK 3K3aMCHY CTYJICHTY HEOOXOAMMO BHUMATEIBHO 03HAKOMHTHCS CO CIIUCKOM BOIPOCOB U U3YUYHTh
BECh HEOOXO/IMMBII TCOPETUUCCKHI MaTepHall HCTIONB3Ys KOHCIICKTHI JICKIINH, YICOHUKU U Y4eOHBIC TTOCOOHS M3 CIIMCKOB OCHOBHOU |
JIOTIOJTHUTEIIBHOM JINTEPATYPhI U JITEPATYPBI JUTS CAMOCTOSITEIIEHOTO n3ydeHus TeM. O0sI3aTelIbHO CIIeAyeT IPOCMOTPETh BCE PUCYHKH,)
BBITIOJTHCHHBIC B AJIbOOME, PUCYHKHY B YICOHHKAX M YU4COHBIX TOCOOUSIX.
K nare Ha3HAYEHHOM KOHCYJIBTAIIMH CTYACHTHI TOJDKHBI IOJTOTOBUTH BOIPOCHI IO TEMaM, BBI3BIBABIIINM 3aTPyTHCHUS.

3. TpeOGoBaHUA KPEHTHHI-KOHTPOJIIO (1JIs IK3aMeHa)
[IpoBeneHne TEKyIIEro ¥ NPOMEKYTOYHOTO KOHTPOJIS KauecTBa y4eOHOM pabOThl CTy/I€HTa OCYIIECTBISIETCS HA OCHOBAaHUU

«[lomoxxeHNst 0 pEHTUHTOBON crcTeMe 00yUeHHS U OIIEHKE KadecTBa yueOHOM paboTsl cTyaeHToB TBI'Y»

Ne monyas Tembl Buasi padot Banabl
I PacrurenbHas KieTka. OTueT 1o BEHITIOTHEHHUIO TA00PaTOPHBIX padoOT 10
Tikanu pacTeHnid. OT4YeT 1o BHIMOIHEHUIO CAMOCTOSATEIBHBIX 5
pabot
KonTtponsHbIe paboTh 15
Hroro 3a I moayas: 30
11 AHATOMHYCCKHUE OTueT 10 BHITIOTHEHHUIO JTA0OPATOPHBIX PaboOT 8
0COOEHHOCTH OPratoB | Oryer 110 BBIMOJIHEHHUIO CAMOCTOSTEIbHBIX
pacTeHHil. AHATOMHYECKHE | paGoT
0cobeHHOCTH PacTCHUN | KopTposnsHbIE pabOTHI 14
Pa3HbIX 9KOJIOTHIECKUX
TpyIIL.
Hroro 3a II Mmoayn: 30
JK3aMeH: 40
HUTOIO: 100
Ne monyans Tembl Buael pador BaJuibl
1 Cems. OTyer 10 BBIMOITHEHHIO Ja00PAaTOPHBIX PadboOT 8
Kopens 1 KOPHEBEIC | Oryer 1o BEITIOTHEHHIO CAMOCTOSTETEHBIX 8
g/ICgGMH. ; paGoT
00CT  CHCTEMA TIOOCTOB. KonTtpomnsHbie paboThI 14
JIucr.
Hroro 3a I moayas: 30
10 Kusuennas gpopma. OTyer 110 BBIMOITHEHHUIO JTa00PAaTOPHBIX PadboOT 10
'eneparnpHbie Oprafbl | Oryer 110 BBHINOJIHEHHIO CAMOCTOATENBHBIX 10
I[BETKOBBIX PACTEHUI pabor
KonTtponsHEIe paboThI 10
Hroro 3a II moayn: 30
IK3aMeH: 40
HUTOIO: 100




HNPUJIOXKEHHUE 3

PEKOMEHAYEMAS JIMTEPATYPA

udp ABTOpHI, 3armaBue W3narenbcTBO, IO, CCUIKA
COCTABHUTCIIN
JI.1.1 | Buxropos B.II. Mopdoonorus pacteruii: YueOHoe M.:MIIT'Y, 2015. — 96 c. [2JIEKTPOHHBIA
nocobue PECYPC] Pesxum mocryma:
http://znanium.com/catalog/product/754628
JI.1.2 | T'ymenkoBa M.A., Amnatomus pactenuit. Yacts 1. M.:MIIT'Y, 2015. — 120 ¢. [9JIEKTPOHHbIN
Buxropos B.I1.— Knerka. Tkaan: YuebHOE mocodune PECYPC] Pexum JIOCTYTIA:
http://znanium.com/catalog/product/754429
JI.2.1 | Bukropos B.IL,, Meronnyeckue peKoMeHIalu 1no M.: MocKOBCKUH HeIarornaecKuit
Togua B.H., BBITIOJTHEHHIO JTa0OPaTOPHBIX paboT TOCyJapCTBeHHBI yHHBepcurteT, 2015. — 92 c.
Kypanosa H.T'. o 6oranuke. Yacts 1. [Dnektponnslii pecypc] Pexxum nocryna:
http://www.iprbookshop.ru/70005.htm
J1.2.2 | Bpmerypos C.X., [MpakTukym no 6oranuke: yueo. HoBocu6.:30motoit  komoc, 2015. — 180 c.
[Tampunkosa E.B. rocooue [2JIEKTPOHHbIN PECYPC] Pexum mocryna:
http://znanium.com/catalog/product/614900
J1.2.3 | DOBept P.OD. AHnaromust pacTeHuit O3ay. | M.: Jlaboparopus 3Hanmii, 2015. — 603 c.
Mepucrembl, KIETKM M TKaHW | [OnekTpoHHbIi  pecypc]  Pexum — pgocryna:
pacTeHwmit: cTpoeHne, QYHKINHA U https://e.lanbook.com/book/70790
pasBuTHE: MOHOTpadus
JI.2.4 | SAmckux N.E., Amnaromus u mopdororus pacrenuit: | Kpacnosipck:CDYVY, 2016. - 90 c.
Oununnosa W.II. JlaGopaTopHBIi IPaKTUKYM [2JIEKTPOHHBIN PECYPC] Pexum poctymna:
http://znanium.com/catalog/product/96711
9. CpeeHust 00 00HOBJICHHM padoyeil MPOrpaMMbl JMCHMIIIMHBI (M1 MOXYJI)
No Oo0HoBJIeHHBIH pa3jen padoueii Onucanue BHECEHHBIX PexBM3UTBHI JOKYMEHTA,
LI NMPOrpaMMbl IHCHHILUTHHBI HW3MeHeHMId YTBepAUBIIEro
WU3MeHEHHUs!
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