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Pabouas IporpaMmMa JUCHUIIINHBI

AHaTomusi M Mop(osaorus pacteHuii
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CanoBoacTBo (ypoBeHb OakanaBpuata) (mpuka3 Munooprayku Poccuu ot 8/1/2017r. Ne737)



1. LEJIM ¥ 3AJJAYY JUCLUAIIIAHDI

1.1 | [lenbro 0OCBOCHUS AUCLHUIUIMHEI SIBJISIETCS H3yUSHHE TEOPETHUECKUX 3HAHUN pa3HOOOpa3usi paCTUTEIbHBIX OPraHU3MOB,
METOJIOB MCCIIETOBAHUS, ONTUCAHHSI UX AaHATOMHYECKNX B MOP(}OIOrHUECKIX OCOOSHHOCTEH.

3amaum :

1. BrisicHeHue 0coOOeHHOCTEN PaCTUTENLHOM KIIETKH;

2. 3yuyeHune IUTOJIOTHYECKUX OCOOCHHOCTEH TKaHE paCTHUTEIILHOTO

OpraHu3Ma B CBSI3U C BBIIOIHIEMBIMHU QYHKINIMU;

3. BrisicHeHHE 3aKOHOMEPHOCTEH pa3MeIleH s TKAHEH B pa3IMUHbBIX OpraHax

pacTeHuii, pa3HooOpa3ue BaxKHEHINX CTPYKTYD;

4. M3y4yeHue aHAaTOMUHU U MOP(OJIOT Y BET€TATUBHBIX OPIaHOB PACTEHUS B CBA3H C BBIIOIHIEMBIMU (PYHKIUAMU, BOSHUKHOBEHHE
UX B IIPOLIECCE 3BOIIOIUH U BOJIIOLIMOHHBIE IPE0Opa30BaHus;

5. M3ydeHue aHaTOMUH U MOP(OJIOTUU FT€HEPATUBHBIX OPTaHOB PACTEHUSI B CBS3H C BBIIOIHAEMBIMU (QYHKIIUSIMU, BOSHUKHOBEHUE
UX B ITPOLIECCE SBOJIOIIH U SBONIOIIMOHHBIC TPE0Opa3OBaHUS;

6. BeIsICHeHHE BIUSHHS 9KOJIOTMYECKHX YCIOBUH Ha ()OpMUPOBaHUE

OT/ICJIBHBIX OPTaHOB U CUCTEM.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pa3nen) OIT: B1.O0

2.1| TpeboBaHus K NpeIBAPUTEIBLHOM MOATOTOBKE 00y4aIOIIEr0Cs:

2.1.1 | fucuunnuna npoBoautcs Ha 1 kypce o0yuenus (1 - 2 cemectps). [IpenBapurenbHas MOArOTOBKA JOJDKHA
COOTBETCTBOBATh 0230BOMY IIKOJIBHOMY YPOBHIO 3HaHHI 00 aHaTOMUHU ¥ Mopdosoruu pacteHuid. Bo Bropom cemectpe
MOTYT OBITH HCIIOJIB30BAHBI 3HAHUSI, IOJyUYeHHBIE IIPU OCBOSHHUH AUCIHILINHBI [louBOBE IeHNE

2.2 | JucunninHbl (MOAYJ14) U NPAKTHKH, VI KOTOPBIX 0CBOEHHE JAHHOMH THCHMIIINHBI (MOY 1) HE00X0AMMO KaK
npeAmecTByoniee:

2.2.1 | ITouBoBenenne

2.2.2 | O3HakoMHUTENbHAS TPAKTHKA

2.2.3|IIpakTuka 1o OOTaHUKE

2.2.4 | YueGHas mpakTHKa

2.2.5 [ OcHOBBI HAYYHO-UCCIIETOBATEIBCKON IEATEILHOCTH

2.2.6 | CuctemaTuka pacTeHul

2.2.7| JlykoBUUYHBIE paCTE€HHUs B CaJlOBOM JU3aliHe

2.2.8 [ TIpakTuKa 1o arpoTeXHUKE

2.2.9 | MaTpoayKIHs U aKKIMMAaTH3aLUs PACTCHUIH

2.2.10 | OBoO11IEBOICTBO

2.2.11 | OcHoBbl NaHAIAGTHOTO AM3aliHA

2.2.12 | ®usnonorus pacTeHUH

2.2.13 | Oxozorus u NpupoaONOIb30BaHUE

2.2.14 | ITnoxoBOICTBO

2.2.15 | ITpou3BoACTBEHHAS MTPAKTHUKA

2.2.16 | [lexopaTruBHAas ACHIPOJIOTHS

2.2.17 | OCHOBBI TONHAPHOT'O UCKYCCTBA

2.2.18 | BunorpanapcTBo

2.2.19 | IIpenaumnaomMHasi IpaKTHKA

2.2.20 | CemeHHas penpOayKIHs KyJIbTYPHBIX PACTCHHUH

3. ININIAHUPYEMBIE PE3YJbTATBIOBYUYEHUA IO JUCHUIIVIMHE, COOTHECEHHBIE CIINTAHUPYEMbBIMH

PE3YJBTATAMHA OCBOEHUS OGPA3OBATEJBLHOM ITPOTPAMMBI

OIIK-1.3: Ucnoab3yer 6a30Bble 3HAHUSI 00 TAHUKH, 300JI0T UM, MUKPOOHOJIOT U, YKOJIOTHH U TOYBOBE/IEHHS B
npogeccHoHAJIbHON 1eITeJbHOCTH

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI (MOAYJIS)

Kop HaumeHoBaHHe pa3jgesioB U TeM Bup 3a- | Cemectp | YacoB | McTtounuku | Ilpumeuanue

3aAHATHSA HATHSA / Kypc

Pa3pen 1. PacTuTeibHas KjaeTKa




1.1 PACTUTEJIbHASA KIIETKA. Jlex 4 Ilepeuens
Oco0eHHOCTH paCTUTEIBHOUN KIETKU. Y CTPOHCTBO OCHOBHOU 1
MHKPOCKOIIa U TIpaBuja paboThl C HUM, JIOTIOJTHUTEIIbH
MIPUTOTOBJIEHUE MUKpompenapaTtoB. O0mue oif yueOHo#
0COOEHHOCTH pacTUTENbHOH KieTkH. L{urmninazma, JIUTEPaTypHl,
MeMOpaHa 1uTora3mMel. Sapo. OpraHouasl HEoOXO0IMMON
LUTOIUIa3MBbl. Bakyo:u, Ki1eTOUHbIH COK, BKJIFOUEHHS], JUISL OCBOCHHSI
BeliecTBa 3amnaca. O00JI0UKa PaCTUTENHHON KISTKH. JIACLIMILINHBI
[Hopsl, nepdopanuun. Knerounsie cBs3my,

MEXKJIETHUKH. THIIBI pOCTa KIIETOK. a) OcHoBHas
ToTunaTeHTHOCTD. JIUTeparypa:

1.2 PACTUTEJIbBHAA KIIETKA. JIab 8 Ilepeuens
Oco0eHHOCTH PaCTUTEIBHOU KIETKU. Y CTPOHCTBO OCHOBHOU u
MHKPOCKOIIa U IIpaBujia paboThl C HUM, JIOTIOJTHUTEJIbH
MIPUTOTOBJIEHUE MUKpomnpenapaTtoB. O0mue oit yueOHo#
0COOCHHOCTH pacTHTEIbHOU KiIeTKH. [{uTmiasma, JIUTEpaTypHl,
MeMOpaHa uToIIa3Mel. Sapo. OpraHouabl HEOOXO0 MO
LUTOIUIa3Mbl. Bakyo:u, Ki1eTOUHbIH COK, BKJIFOUEHHS], JUISL OCBOCHHSI
BenlecTsa 3arnaca. O00JI09Ka paCTUTEILHON KIIETKH. JIACLMILIAHBI
TTopsl, nepdopauun. Kinerounsie cBs3u,

MEKKJIETHUKU. THUIIBI pOCTa KJIETOK. a) OcHOBHast
ToTUnaTeHTHOCTD. JIUTeparypa:

13 PACTUTEJIbBHAA KIIETKA. Cp 24 ITepeuens
Oco0eHHOCTH PAaCTUTEIBHOU KIETKU. Y CTPOHCTBO OCHOBHOU U
MHUKPOCKOIIa U TIpaBujia paboThl C HUM, JIOTIOJTHUTEIIbH
MPUTOTOBJICHUE MUKpoTpenapaTtoB. O6iue oif yueOHo#
0COOEHHOCTH PacTUTENbHOM KieTkH. L{utnnaszma, JIUTEPATYPHI,
MeMOpaHa IUTOIUIa3MEl. Snpo. OpraHougst HEOOXO0 MO
LUTOIUIa3Mbl. Bakyo:u, KIIeTOUHBIN COK, BKJIFOUCHHS, U1l OCBOCHHSI
BellecTBa 3anaca. O00JI0UKa PaCTUTENbHON KIETKH. JIACHIMIINHBI
TTopsr, nepdopauun. Knerounsie cBs3u,

MEXKJIETHUKHU. THUIIBI pOCTa KJIETOK. a) OcHOBHast
ToTUnaTeHTHOCTD. JIUTEparypa:
Pa3zpnen 2. Tkanu pacrenumii

2.1 TKAHU PACTEHUN. Jlex 4 Ilepeuens
Tkanu. Bo3HUKHOBEHME TKAHU B ABOIIOLNH, TPUHIUTI OCHOBHOU U
knaccudukanun OOpa3oBaTenbHbIe TKAaHH. JIOTIOJTHUTEIIbH
MHoroo6pasue moCTOSTHHBIX oif yueOHOM
TkaHe!. [IokpoBHBIE TKaHU. MeXaHNYECKUE TKaHU. JIUTEPATYPHI,
IIpsanunbublie pacrenusd. [IpoBoasiune TkaHu. HEeoOX0 MO
Kcunema, ee mpoBoasuiue anementsl. diosma, ee JUIsL OCBOCHHMS
MpoBoAIIue eMeHTsl. [IpoBonsye myxu. JIACHIMILINHBI

2.2 TKAHU PACTEHUU. J1a6 10 Tlepeuenn
Txanu. Bo3HUKHOBEHME TKaHU B 3BOJIIOLIUH, TPUHIUIT OCHOBHOH 1
knaccudukanuun OOpa3zoBaTelbHBIE TKAHH. JIOTIOJTHUTENIbH
MHoroo6pasue moCTOSTHHBIX oif yueOHOM
TkaHe!. [IokpoBHBIE TKaHN. MeXaHNYECKUE TKaHU. JIUTEPATYPHI,
IIpsanunbsubie pactenus. [IpoBoasiune TkaHu. HEOOXO0 MO
Kcunewma, ee mpoBoasuiue anementsl. diosma, ee JUIsL OCBOCHHMS
MpoBoAIIue eMeHThI. [IpoBonsine myyxu. JIACLIMIINHBI

2.3 TKAHU PACTEHUMN. Cp 24 Tlepeuenn
Txanu. Bo3HUKHOBEHHE TKaHU B 3BOJIIOLUH, TPUHIUIT OCHOBHOH 1
knaccudukannn OOpazoBaTenbHbIE TKAHU. JIOTIOTHUTENbH
MHoroo6pa3ue noCTOSHHBIX oif yueOHoO
TkaHel. [lokpoBHBIE TKaHU. MeXaHNYECKUE TKaHU. JIUTEPATYPHI,
IIpsanunbsubie pactenus. [IpoBozgsiine TkaHu. HE00X0IMMOH
Kcunewma, ee mpoBoasuiue anementsl. diiosma, ee JUISL OCBOCHHMS
MpoBoAIIMe eMeHThI. [IpoBonsye myxu. JIACLMILINHBI

Pa3znen 3. AHaToOMH4YecCKHE 0COOEHHOCTH 0CEBBIX
OpPraHoOB pacTeHuil




3.1 AHATOMUYECKHME OCOBEHHOCTU OCEBBIX Jlex 6 Ilepeuens
OPI'AHOB PACTEHMUIL OCHOBHOI1 1
Crebenb. Pa3BuTne aHaTOMHYECKON CTPYKTYPBHI. JIOTIOJTHUTEIIbH
AHaTOMHYECKOE CTPOCHHE cTeOJIei TPaBIHUCTBIX oif yueOHo#
pacTeHHi. AHATOMHUYECKOE CTPOEHUE MHOTOJICTHUX JUTEPATYPHI,
crebIiei IPEeBECHBIX PACTEHUH. HEOOXO0 MO
Kopens, ero ocHoBHbie pyHKIIMN. MepucTemMa KOpHS. JUISL OCBOCHHSI
30HBI KOPHS, UX 3HAYEHHE U CTPYKTypHbIS JUCIUTUIAHBI
ocobeHnoctu. PopmMHpoBaHUE EPBUYHON CTPYKTYPHI
kopHs. OcOGEHHOCTH aHATOMHUYECKOTO CTPOEHHMS a) OcHoBHaA
KOpHEeH OJTHOJIOJIBHBIX U IBYAOJIBHBIX PACTEHUH. JuTeparypa:
3anoxeHue kaMOus u popMUpoBaHHE BTOPUIHOM 1
CTPYKTYpPbI KOpHSI. MHOT'0JIETHHE KOPHU IPEBECHBIX T'yne
pacTeHui. HKOBa ML.A.,
CX0ACTBO U pa3Iuy4usi BaHATOMHYECKOM CTPOCHUH Buxropos B.II.
KOPHS U CTEOJISI. Anatomus

3.2 AHATOMMYECKHWE OCOBEHHOCTHU OCEBBIX JIab 14 Ilepeuens
OPI'AHOB PACTEHMUIA. OCHOBHOM H
Crebenb. Pa3BuTHE aHATOMHYECKON CTPYKTYPBHI. JIOTIOTHUTENbH
AHaToMHYeCcKOe CTpOCHHE cTeOIeil TPaBsIHUCTBIX oif yueOHOM
pacTeHUH. AHATOMUYECKOE CTPOEHUE MHOTOJICTHUX JIUTEPATYPHI,
crebIieil IpeBeCHBIX PaCTEHUH. HEOOXO0 MO
Kopens, ero ocHoBHBbIe QyHKIIMU. MeprucTemMa KOpHSI. JUISL OCBOGHUS
30HBI KOPHSI, UX 3HAYE€HUE U CTPYKTYPHBIE JIUCITUTUTAHEL
ocoberHocTH. DOPMHUPOBaHNE IEPBUYHON CTPYKTYPHI
kopHsA. OCOGEHHOCTH aHATOMHUYECKOTO CTPOEHHMS a) OcHoBHas
KOpHEH OJIHOAOJBHBIX U JBYAOJBHBIX PACTEHUH. JHTeparypa:
3anoxeHue kamMmobusa U GOpMUPOBaHUE BTOPUYHO U 1
CTPYKTYpPbI KOpHSI. MHOT'0JIETHHE KOPHU IPEBECHBIX I'yne
pacTeHui. HKOoBa ML.A.,
CXOZCTBO U pa3jiuyKsl B aHATOMUYECKOM CTPOEHUU Buxropos B.II.
KOpHS U CTEOJIs. Amnatomus

3.3 AHATOMMYECKHUE OCOBEHHOCTU OCEBBIX Cp 30 Ilepeuens
OPTI'AHOB PACTEHUIA. OCHOBHOI1 1
Crebenb. PazBuTue aHaTOMHYECKOH CTPYKTYPBHI. JIOTIOJTHUTEIIbH
AHaToMHYeCcKOe CTpOCHHE cTeOIeit TPaBIHUCTBIX oif yueOHo
pacTeHHnid. AHATOMHUYECKOE CTPOEHUE MHOTOJIETHUX JUTEPaATYPHI,
crebJiei IPeBECHBIX PaCTEHUH. HEOOXOIUMON
Kopens, ero ocHOBHBIE (HyHKIIUH. MeprcTeMa KOpHSI. JUTSL OCBOCHUS
30HBI KOPHSI, UX 3HAYEHUE U CTPYKTYPHBIE JUCLIMITIMHEI
ocobeHHocTn. DopMHUpOBaHUE IEPBUYHON CTPYKTYPBI
KOpHs. OCOOEHHOCTU aHATOMHUYECKOTI'O CTPOCHHUS a) OcHOBHas
KOpHEH OTHOJIOIBHBIX U ABYJOJbHBIX PAaCTECHUH. JuTeparypa:
3anoxxeHue kamous 1 (OpMUPOBaHNE BTOPUIHO U 1
CTPYKTYPBI KOpHS. MHOTOJIETHHE KOPHU IPEBECHBIX Lymne
pacTeHui. HKOBa ML.A.,
CXOJICTBO U pa3IN4usi BaHATOMUYECKOM CTPOCHUU Bukropos B.II.
KOpHS U CTeOJIs. Amnatomus
Pa3znen 4. AHaToMust JIMCTa

4.1 AHATOMUA JIUCTA. Jlex 1 Ilepeuens
JIuct. 3anoxxeHue 1 pa3sBUTHE JTUCTOBBIX 3aUaTKOB. OCHOBHOH U
PocT aucTheB. AHATOMHUYECKOE CTPOCHHE JIUCTHEB. JOTIOJTHUTEITHH

4.2 AHATOMUS JIUCTA. JIab 2 ITepeuens
JIuct. 3anoxxeHue 1 pa3sBUTHE JTUCTOBBIX 3aUaTKOB. OCHOBHOH U
PocT ancTbeB. AHATOMUYECKOE CTPOCHHE JINCTHEB. JOTIOJTHUTEITHH

43 AHATOMUS JINCTA. Cp 12 Ilepeuenn
Jlucr. 3anoxenue 1 pa3BUTHE JIMCTOBBIX 3a4aTKOB. OCHOBHOM U
PocT ancTbeB. AHATOMUYECKOE CTPOCHHE JINCTHEB. JOTIOJTHUTEITHH
Pa3znen 5. AnatomMuyeckne 0cO0EHHOCTH pacTeHUit
Pa3HBIX KOJIOTHYEeCKUX IPyI

51 AHaToMHYecKre 0cOOEHHOCTH PaCTeHUH Pa3HbIX Jlex 2 [epeueHn
9KOJIOTHYECKUX TPYII. OCHOBHOW U

5.2 AHaTOMUYECKHE OCOOCHHOCTH PACTCHHI pa3HbIX Cp 12 ITepeuens
3KOJIOTUYECKUX TPYIIIL. OCHOBHOM U
Paszpnen 6. [loaroroBka K 3k3aMeHy

6.1 AHATOMUS PACTEHUU DKk3aMeH 27 [lepeueHn




Paznen 7. BBenenne B Mop¢o/10ruio pacTeHuii

7.1 BBEJEHUE B MOP®OJIOI' IO PACTEHUMN. Jlex 1 Ilepeuens
IIpenmer, 3agauu 1 MeTOABI MOP(OJIOT M PACTEHUN. OCHOBHOM U
3HaveHNe HAYKH, BO3SMOXHOCTh YIIpaBJICHUS JOTIOJTHUTENBH
(hopmoobpazoBaHneM. BozHuKHOBEHUE POPMEBI TEIa ol yueOHOM
pacTeHHs B IPOILECCE IBOIIOLIUU JUTEPATYPHI,

7.2 BBEAEHUWE B MOP®OJIOT' IO PACTEHUUN. Cp 4 Ilepeuens
[IpeamerT, 3a1a4u 1 METO1BI MOP(OJIOTUN PACTESHUH. OCHOBHOM H
3HaveHNe HAYKH, BO3SMOXHOCTh YIIpaBIeHUS JOTIOJTHUTEINbH
(hopmoobpazoBaHrneM. BozHUKHOBEHUE POpPMEBI TEIa oif yueOHOM
pPacTeHHs B IPOLIECCE IBOIIOLIUHU JIUTEPATYPHI,
Pa3nes 8. Cems

8.1 CEMJI. Jlex 2 Ilepeuenn
Cemsa. opMupoBaHue U CTPOSHHE CEMEHH, YaCTH OCHOBHOU 1
CEeMSTH, THUIIBI CeMSIH OJJHOJIOJIBHBIX M IBYOIbHBIX. JIOTIOJTHUTEIIbH
[Ipopacranue cemsin. Kinaccudukanus nokos. Turst oif yueOHOM1
MpOpacTaHus, CTPOSHHUE MPOPOCTKOB. JUTEPATYPHI,

8.2 CEMSIL. Jlab 4 ITepeuens
Cems. DopMupoBaHHUE U CTPOCHUE CEMEHHU, YacTH OCHOBHOMH 1
CEMSH, THIIbI CEMSTH OJTHOJIOJIbHBIX U JIBYJOJIbHBIX. JOTIOJTHUTEIHH
IIpopacranue cemsn. Knaccuguxanus mokost. Tunsr ol yueOHOM
MpOpacTaHusi, CTPOCHHUE MPOPOCTKOB. JUTEPATYPHI,

8.3 CEMJI. Cp 12 Tlepeuenn
Cems. DopmMupoBaHUE U CTPOSHUE CEMEHH, YaCTH OCHOBHOM H
CEeMSTH, THITBI CEMSTH OJJHOJIOJIBHBIX U JIBYIOJIBHBIX. JOTIOJTHUTEIHH
IIpopactanue cemsia. Kimaccndukanns nokost. TUITbL oif yueOHOM
MpOpacTaHusi, CTPOCHHE IIPOPOCTKOB. JIUTEPATYPHI,
Pa3nen 9. KopeHb 1 KOpHEBbIe CHCTEMbI

9.1 KOPEHb 1 KOPHEBBIE CUCTEMEI. Jlex 3 [epeuenn
Kopenb. KopaeBbie cuctembl, MeTamop(ho3bl KOPHS. OCHOBHOU U

9.2 KOPEHb 1 KOPHEBBIE CUCTEMEI. J1a6 6 [epeuenn
Kopenb. KopHeBbie cuctembl, MeTamopdo3bl KOpHSI. OCHOBHOM U

9.3 KOPEHb 1 KOPHEBLIE CUCTEMBI. Cp 12 [Tepeuens
Kopens. KopHeBrle cucteMsl, MeTaMop(}ho3bI KOpHSL. OCHOBHOM H
Paznen 10. [To6er. Cuctema noderos

10.1 TIOBEI'. CUCTEMA TTIOBEI'OB. Jlex 3 Tlepeuenn
ITonsaTue o mobere. Kimaccudukanns moderos. Tumst OCHOBHOM H
HapacTaHUs M BETBICHU, METaMOP(O3bI TOOETOB. JOTIOJTHUTENHH
OmnpeneneHne 1epeBbeB U KYCTaPHUKOB B 0€3JTUCTHOM oif yueOHo
COCTOSTHHH. JIUTEPATYPHI,

10.2 TIOBEI'. CUCTEMA TTIOBEI'OB. J1a6 8 Tlepeuenn
TToustue o nobere. Kinaccugukaius noderos. THIIbI OCHOBHOU u
HapacTaHUs M BETBICHU, METaMOP(O3bI TOOETOB. JIOTIOJTHUTENIbH
OrnpezeneHne 1epeBbEB U KyCTAPHUKOB B 0€3JIMCTHOM 0ii yueOHoI
COCTOSIHHH. JUTEPATYPHI,

10.3 IIOBET. CUCTEMA IIOBET'OB. Cp 12 ITepeuens
TTonsatue o nobere. Knaccugukarus noderos. Turmsl OCHOBHOM U
HapacTaHUs U BETBJICHUS, MeTaMop(} 036l TOOETOB. JOTIOJTHUTETHH
OrnpeziesieHne I€PEBhEB U KyCTAPHUKOB B 0€3JIMCTHOM ol yueOHOM
COCTOSTHHH. JUTEPaATYPHI,
Pazngen 11. Jluct

11.1 JINCT. Jlex 1 Tlepeuenn
JIucr. Mopodonorudeckoe pasHoodpasue. OCHOBHOU U
JIucropacnonoxenue. JOTIOJTHUTEITHH

11.2 JINCT. Jlab 2 Tlepeuenn
Jlucr. Mopdonorudeckoe pazHooOpasue. OCHOBHOH 1
JIucropacnonoxenue. JOTIOJTHUTEITHH

11.3 JIUCT. Cp 8 Ilepeuenn
Jlucr. Mopdonorudeckoe pazHooOpasue. OCHOBHOH 1
JIucropacnonoxenue. JOTIOJTHUTEITHH
Paznen 12. ’)Kusnennnie GopMbI pacTeHH

121 XM3HEHHBIE ®OPMbI PACTEHUU. Jlex 2 ITepeuens
TTonsaTue o )xu3HeHHO popme. Kiaccudukanus nmo OCHOBHOU 1
Paynxuepy u sxoaoro-mopdonornyeckas. JOTIIOJIHUTEIBH




12.2 KN3HEHHBIE ®OPMBI PACTEHHH. JIab 2 4 Ilepeuens

TTonsiTue o xxuszHeHHoM hopme. Kimaccuduxanms mo OCHOBHOI1 1
PayHkuepy ¥ 9K0JI0ro-MOpQOIOrHuecKas. JIOTIOJHUTENbH
12.3 JXN3HEHHBIE ®OPMbI PACTEHUU. Cp 2 12 Ilepeuens
[Tonsitue o xxuzHeHHoi Gpopme. Knaccudukanus no OCHOBHOH U
PayHkuepy u 3K010ro-MopQoaoruaeckas. JIOTIOJIHUTEIBH
Pa3nen 13.I'eHepaTHBHBIE OPTraHbI HBETKOBBIX
pacTeHui
13.1 T'EHEPATUBHBIE OPTAHBI IIBETKOBBIX Jlex 2 3 IlepeueHn
PACTEHMIA OCHOBHOU u
I'eHepaTHBHBIE OPTaHbl IBETKOBOTO PACTCHHUS: I[BETOK, JIOTIOJTHUTEITHH
wion. Mix paznooOpasue. oif yueOHo#
13.2 T'EHEPATUBHBIE OPTAHBI IIBETKOBBIX Jlab 2 6 IlepeueHn
PACTEHMIA. OCHOBHOU u
I'eHepaTHBHBIE OPTaHbl IBETKOBOT'O PACTCHHUS: I[BETOK, JIOTIOJTHUTEITHH
wion. Mix paznooOpasue. oif yueOHo#
13.3 T'EHEPATUBHBIE OPTAHBI IIBETKOBBIX Cp 2 12 IlepeueHn
PACTEHMIA. OCHOBHOU 1
T'eHepaTHBHBIC OPTraHbI IBETKOBOT'O PACTCHHUS: [[BETOK, JIOTIOJTHUTEITHH
wion. X paznooOpasue. oit yueOHo#

Paznen 14. [ToaroroBka K 3K3aMeHy

141 MOP®OJIOT' NS PACTEHUU Ok3aMeH 2 27 Ilepeuenn

5. OEHOYHBIE MATEPHAJIBI VIS MIPOBEAEHUSA TEKYINEU U TPOMEXYTOYHOU ATTECTALIUA

5.1. OIIeHO‘-lH];Ie MaTepuaJabl IJs1 IPOBEACHUSA TeKy[[[eﬁ aTrrecranuu

JI1s TeKy1ero KOHTPOJIS IPeyCMOTPEHO NMPOBeIeHNe KOHTPOILHBIX paboT, 3aI0THEHNE TaOJIHII, BBITOJHEHHE PHCYHKOB B
aap0oMe, BHIIOIHEHHE 33JaHUH Ha TaOOPaTOPHBIX 3aHATUAX H JIP.

Tembr JJI1 IOATOTOBKH KOHTPOJIBHBIX pa60T:

PacTurenpHas KiieTka

1. Kam6wuii: muTonoruueckue 0COOEHHOCTH, XapakTep AeATEIbHOCTH, 3HAUCHHE.

2. MemMOpaHbl IUTOMIIA3MBl: UX CTPOCHUE U CBOMCTBA.

3. DHJomIa3MaTHIeCcKast CeTh: CTPOCHHE, IPOUCXOXKICHNE, 3HaueHe. CTpOeHHe, IPOUCX0KISHUE, 3HAUCHHE
MUTOXOHJIPHH, anmaparta ['oJbJkKH,  JTHU30COM, puOOCOM.

4. IInacTuabl, TUIBI TUTACTUA: CTPOCHUE, IPOUCXOIeHIE, B3auMoIpeBpamienue. Jledkormactel. XpoMoIIacThl.
XJ0pOMIacThI.

5. Baxyonu: mpoucxoxaeHue, 3HaueHue, N3MEHEHNe B OHTOTeHe3¢e KIIeTKH. KiIeTouHbIi cOoK, eTo cocTaB, 3HaUCHHE
OTACJIIBHBIX KOMIIOHCHTOB.

6. XUMHUYECKUH COCTaB KIIETOYHOW 00010UKH. 3HAYCHHE KJIETOYHOMH 00010ukK. POpMHpOBaHUE KIETOYHOW 000JI0YKH, €€
crpykrypa. ITops! u npedoparuu, UX TUIBI, 3HAUYEHUE.

7. OHTOreHe3 KIeTKH. TOTHITOTEHTHOCTD KIIETOK. THIBI pocTa KieToK. [Ina3zMomecMbl. MeXKISTHUKH U UX THITBL.
CuMIIIacT, anoracrt.

8. TBepIble BKIIFOUSHUST MUHEPAIBHBIX BelIecTB, GOPMBI MX OTJIOXKEHHS B KIleTKe. BemiecTsa 3amaca, MecTto ux

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

PactuTenbHbIE TKaHU:
1. Bo3HUKHOBEHHE TKaHEH B 3BOJIONUM pacTeHUH. OOpa3oBaTesbHbIe TKaHU, UX Kilaccuduxanus. [{lutonornyeckue
ocobeHHocTH. CTpOCHHE BEpXYIICUHBIX MEpUCTEM rodera u KopHs. [loHsTHe 0 rucToreHax. PazHooOpasue cTpoeHHs alleKCcoB

2. DnuaepMa: MPOUCXOXKICHUE, 3HaUeHue. [{uroaornyeckne 0coOEHHOCTH OCHOBHBIX KIIETOK SMTUAEPMbL. DTNHICpMaIbHbBIE
obOpasoBanusi. CtpoeHue u pabora ycThull. Pa3HOOOpa3ue yCThHYHOIO anmnapara.

3. Ilepunepma, 0COOCHHOCTH €€ CIIOeB. 3ajloKeHUe (PeJuToreHa u ero aeareiabHocTh. YeueBnuku. [lonmmuaepma, dpermtongHas
TKaHb, IpyCHas MpooOKa.

4. Kopxka (putunom). OOpa3zoBaHue, THUIIBI KOPKH, COCTaB, CTPYKTYpa NMPOBETPUBAHUSA, 3HaUeHHUE. Bubpl KOpKu.

5. Konnenxuma: quTonornueckue 0COOEHHOCTH, MPOUCXOKACHUE, CBOMCTBA, TOMOTpaduecKkoe MojI0KEeHNEe, 3HaUYCHHE.

6. CxJiepeHXuMa: MUTOJIOTHYeCKHe 0OCOOCHHOCTH, KiacCu(pUKalus, CBOMCTBa, 3HaueHne. CKiIepenibl: IIUTOJIOTUYECKHe
0COOCHHOCTH, MTPOUCXOXKICHUE, TONOrpadHIecKoe MOI0KEeHNE, 3HAUCHNE.

7. Hcnonp30BaHNEe MEXaHUYECKHX BOJIOKOH YeJIOBEKOM. [IpsauiIbHbIE pacTeHHUS.

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

9. @di103Ma: IIEMEHTEI, €¢ COCTABIISIIOIINE; X UTOJIOTHIECKIEe OCOOSHHOCTH, MTPOUCXOCHHE, 3HaUeHHEe, (POPMUPOBAHUE B
OHTOTCHE3e.

10. DBOTIONUS TPOBOSIINX TKaHEH.

11. CpaBHHTEINIbHAS XapaKTepUCTHKA MPOBOASIINX TKaHEH. 3HaUeHUe.

12. BrinenuTenbHbIe TKAHU, X XapaKTEPUCTHKA.




13. CpaBHUTEIbHAS XapaKTEPUCTUKA MEXaHUUECKUX TKaHel. Mcrnonb30BaHne MEXaHUYECKUX TKaHEH YEII0BEKOM.
[IpsinunbHBIE pacTEeHUsL.

AHaTOMHYeCKHEe 0COOEHHOCTH OPTaHOB PACTEHUS:

Crtpoenue cTediis TPaBIHUCTBIX IBYIOJIBHBIX pacTeHuid. PazHooOpa3ue cTpyKTyphl. Bo3pacTHble M3MEHEHHS.
Crtpoenue cTediis OMHOIONBHBIX pacTeHuid. Pa3HooOpa3ue cTpyKTypHI.

[TepBruuHOE ¥ BTOPUYHOE YTOJIIIIEHUE AraMeTpa cTe0JIsl, ero 3HaueHue I pa3InyHbIX PacTeHUH.

THIBI HEHTPaNbHOTO MIJINHAPA, SBOIIOLHS CTEIH.

Pa3HooOpa3ue cTpyKTypbI CTeOJIsI JPEBECHBIX PACTCHUM.

Kopens, popmupoBanue cTpyKTypbl KOpHS, IEPBUYHOE CTPOCHUE.

dopMHUpOBaHKE BTOPUYHON CTPYKTYPbI KOpHA. OCOOEHHOCTH BTOPUYHOTO CTPOCHUSI.

AHaTOMHYECKOE CTPOEHUE KOPHETUION0B. 3HAUCHHE KOPHEIIJIOAO0B ISl PACTEHHH, UCIIONB30BAHUE UX UYEJIOBEKOM.
JIucr, ero 3Hauenue. CTpyKTypa TUIIMYHOTO 3€JEHOro Jimcra. PazHooOpasue CTpyKTypHI.

©CooNoGR®WNE

AHaToMHYeCKHEe 0COOEHHOCTH PACTEHUH PAa3HBIX HKOJIOTHYECKUX I'PYIIT

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

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

3. AHaToMHYECKHE OCOOCHHOCTH PacTCHUH-THIPOPHUTOB.

Cems

1. Cems. CTpoeHHe CEMEHHU ABYIOJBHBIX M OTHOAOIBHBIX pacTeHHN. YacTH ceMeHH, HX CTPOCHHE M (QYHKIIHH.
Mopdonoruueckue Tunsl ceMsiH. [IpuMepsl. DBOMIONMS CEMEHH.

2. IIpopactanue cemeHn. Y CIOBUS, HEOOXOIUMBIE JUIS TpopacTanusl. THITBI CEMSH MO0 CKOPOCTH IMPOPACTAHUS U

coxpaHeHus BcxoxkecTH. [locineqoBaTensHOCTE mpopacTtanus ceMeHu. Tunsl mpopactanus. [[pumepsr. CTpoeHHe TPOPOCTKOB.

KOpeHB 1 KOPHEBBIC CUCTEMBI

1. DBOJIIOIIMOHHOE pa3BuTHE GOPMEI Tea pacTeHUH. OCHOBHOE HaIlpaBJICHUE SBOIIOLNUN. BO3HUKHOBEHHE
JIUCTOCTEOEILHON CTPYKTYPHI.
2. Kopewns, ero dyukuun. Kopaesast cucrema. THITBI KOPHEBBIX CHCTEM IO IPOUCXOKICHUIO, HX 3KOJIOTHS.

OynkimoHaneHast auddepeHuaus KopHei B Ipegenax KOpHeBOH cucTeMbl. Mop¢hoIorudecKre THITEI KOPHEBBIX CHCTEM.
BrnmstHHE 3KONOTHYecKHX yCcIOBUil Ha ()OPMHUPOBAHIE KOPHEBBIX CHCTEM.

3. IIpoaomKUTEIbHOCTD KU3HU KOpHEH U ux oOHoBIeHHE. [IpunaToynble KOPHU, UX 3HaUCHHE U pa3HooOpasue.
4. Metamop¢o3bl KOpHEH U UX crenuanu3anus. TUnbl cMMOH030B KOpHEH.

ITo6er u cucrema moderos. JInct

1. IToGer, uactu nodera, xapakrep pocta nodera. Tumsl 106eroB o0 0cobeHHOCTIM pocTa. Knaccuduxays nodberos u
paCTCHI/Iﬁ IO NPOAOJDKUTCIIBHOCTHU KU3HU, IIJIOJOHOUICHHUIO, OCO6CHHOCT${M Bererauuu.
2. TTouka: onpenenenue u 3HadeHrne. CTpoeHUe Mouek U MOpP(OJIOrHIECKOe pa3HOOOpa3ue, cTeneHb CHOPpMUPOBAHHOCTH.

Krnaccudukarus nouek Ha nodere o 3Ha4CHUIO, Pa3BEPTHIBAHUIO U PAcIoIoXKeHHI0. PazBepThiBaHue TOYEK U GOpMHUpOBaHUE
nobera. PutMm passutus nmodera. ['oqudHbIe U 2IeMeHTapHbIe TOOETH.

3. dopmupoBanue cucteM noberos. Hapacranue, BeTBinenne. Tumbl HapacTaHus moderos. MIx ocodeHHOCTH U
XO03sIIICTBEHHOE 3HaUEHUE CUMITOINATBHOT0 HapacTanus. Bersnenue noderos. Biusaue xapakrepa BeTBIeHNUs, HOPMBI pOocTa
1100eroB Ha BHEIIHUH OOIMK PacTEeHUSI.

4. JIuct. Yactu nucta, ux 3HaueHue. CooTBeTcTBHE (QPYHKIIUU U MOP(OIOrHIecKUX 0coOeHHOCTEH
nucra.Mopdomnoruueckoe pazHooOpasue JUCTOBOH MiacTUHKH. DOpMUpPOBaHHE JINCTHEB HAa TOOETre K MX 0COOEHHOCTH.
Tetepodunus u anuzoduus.

5. JIucropacnonoxeHue. 3aKOHOMEPHOCTH JIMCTOPACIOI0KEHUS.

6. MHoroneTHre TO0ETH TPaBIHUCTHIX pacTeHni. Kaynekc u KopHEBHINE, UX 3HAYCHUE, OTIHINTEIbHBIE 0COOCHHOCTH,
THUIIBL.

7. OpxHosieTHHE MeTaMOP(PU3UPOBAHHEIE TOOETH, 00eCTICUHBAIOIIME BETeTATUBHOE PA3MHOKEHUE U BO3OOHOBJICHUE, X
Tunsl. Jlykouiiel. Meramop03bl HaJ3€MHBIX II00ETOB U UX YacTel.

8. DKOJIO0rH4ecKHe IrpynIbl pacTeHUH, UX MOpdororuueckue 0CoOOEHHOCTH.

JKu3uennas popma pacteHuit

1. ITonsTue o )xu3HEHHOH hopme. DKooro-Mopdoaorndeckas Kiaccuuranus KU3HeHHBIX GopM. [IpeBecHble n
MOJyApeBECHbBIE PACTEHHS, NX pa3sHOoOpasme.

2. Kunaccudukanus x/¢ no Paynkuepy. )KuzHeHnbsle GOpMbI TpaBsSIHUCTBIX PACTEHUI.

3. Bo3spacTtHble nu3MeHeHUS MOP(OIOrHuecKoil cTpyKTypsl. [ToHATHE 0 6OIBIIOM U MaJIOM KU3HEHHOM LiuKie. Bo3pacTHble

nepuoabl U COCTOSSHUA.

I'enepaTuBHBIE OPIraHbl IBETKOBBIX PACTEHUN

IBerok. Onpexnenenue, npoucxoxaeHue. IlpusHaky NpUMUTHBHOCTH.

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

Tunel ruHenes, TUIBI IUIALEHTAUH, IT0JI0’KEHHUE 3aBsI3H B LIBETKE.

CTpOCHI/Ie " TUIIBI CEMA3a4YaTKOB.

Meracnoporene3. @opMHUpOBaHUE 3apOABIIIEBOIO MelIKa. [IBOIIHOE OII0IOTBOPEHHUE.

DopMUpPOBAaHUE CEMEHU. AMOMUKCUC.

Noas~wDdDE




8. Aunpnporieii.

9. TIpOHCXOXKACHUE U SBOTIONUS THIYUHKH.

10. AHaTOMHYECKOE CTPOCHUE MBUIBHUKA.

11. CTpoeHue TBUTHHKH, SBOJIOIHS MBUTBIIEBBIX 3EPEH.

12. Cnoco6s! onbuieHUs. [Ipucnoco0IeHus K pa3inyHbIM CIIOCO0aM OTBUICHHUS.

13. Corngetus. OnpeencHue, 3HaYCHHE, KIIACCUPUKAL.

14. Pa3HooOpa3ue pareMo3HbIX H IUMO3HBIX COLBETUH.

15. DBOJIOIUS COLBETHH.

16. ITnoxer. Mx: onpeneneHue, XapaKTepUCTHKA, pa3BUTHE. B3anuMoBiusHne GOPMUPYIOIIUXCS CEMSH H OKOJIOILIOJHHKA.
17. Krnaccudukanus miooB Mo CTPYKTYPE OKOJIOIUIOAHKKA. BCKphIBaHUE MII00B.

18. Ienetnueckas kinaccupukanus mwiogos. CrocoObl pacpoCcTpaHeHUs IUIOOB U CEMSIH B MIPUPOJIE.

HpI/IMepLI OHCHOYHBIX MaTCpHAJIOB AJI IPOBECACHUS TeKyIlIeﬁ aTTeCTalluu MPUBCJACHBI B IIPUIIOXKCHUHN 1.

5.2. OuneHouyHble MaTepHAJIbI VIS IPOBEJeHHS IPOMEKYTOUHOI aTTecTAlHMI

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

1. KamoOwuit: riuTonoruyeckue 0COOCHHOCTH, XapaKTep AesATEIbHOCTH, 3HaUCHUE.

2. MemOpaHbI IUTOIIIA3MBI: UX CTPOCHUE U CBOWCTBA.

3. DH0MIa3MaTHIECKasl CETh: CTPOCHHE, TPOUCXOXKICHNE, 3HaueHHe. CTpOeHHEe, IPOUCXOKICHUE, 3HAUCHHE
MUTOXOHJIPHIA, arnaparta [oJb/KH,  JTH30COM, pUOOCOM.

4. TInacTubl, TUTIBI IUTACTH: CTPOCHHUE, MPOUCXOICHIE, B3auMonpeBpaieHue. JlekommacTel. XpoMOIIacThl.
X0oporIacTel.

5. Baxyonm: mponcxoxxaeHue, 3HaueHUe, N3MEHEHNEe B OHTOT'eHe3¢e KIIeTKH. KileTouHbIi cOoK, eT0o cocTaB, 3HaUCHHE
OTJIIEJBHBIX KOMITIOHEHTOB.

6. XUMHYECKUH COCTaB KIIETOYHOW 00010UKH. 3HAYCHHE KJICTOYHOH 00010ukH. POpMHUpOBaHUE KIETOYHON 000JI0YKH, €€

crpykrypa. [Topsl U npedopanuu, UX TUIIBI, 3HAYCHHE.
OHTOreHe3 KJIeTKH. TOTHIOTEHTHOCTh KJIETOK. Tumbl pocTa kieTok. [lnasmonecmbl. MEXKIETHUKH U UX THIIHL.
CHMILIACT, alloIlIaCT.

8. TBepble BKIIIOUSHUS] MHHEPAIBHBIX BEHIECTB, (HOPMBI HX OTJIOXKEHH B KiIeTKe. BemecTBa 3amaca, Me CTO HX
JIOKQJIN3AIIMH B KJIETKE. AJISpOHOBEIE I KpaxMaJbHbIE 3€pHA, UX THUIIBL.

9. Bo3uukHOBeHHE TKaHel B 3BOJIONKUK pacTeHui. OOpa3oBaTeNbHbIC TKaHH, UX Kiaccuukaius. [{uromornyeckue
ocobeHHOCcTH. CTpOCHHE BEpXYIIEUHbIX MepUCTeM o0Oera U KopHs. [loHsTHe o ructoreHax. PasHooOpasue CTpoeHus alieKCoB

10. OnuaepMma: IPpoOUCXoXxaAeHUe, 3HaueHue. [L{luronorundeckue 0coOOEHHOCTH OCHOBHBIX KJIETOK IHUAEPMBIL. DNujepMaibHbIe
obpaszoBanus. CrpoeHue u pabora ycteull. PasHooOpasue ycTbUYHOIO anmnapara.

11. Tlepunepma, 0COOCHHOCTH ee ClIoeB. 3alioKeHHe (PeslsIoreHa u ero nearelibHoCTh. YedeBnuku. [Tonunepma, GermonaHast
TKaHb, SIpyCHas MpooKa.

12. Kopxka (putugom). O6pa3oBaHHe, THITBI KOPKH, COCTaB, CTPYKTypa MPOBETPUBAHUS, 3HaYeHHE. BUIbI KOpKU.

13. Komrenxuma: OUTOIOTHYECKHE OCOOSHHOCTH, POUCXOXKACHHE, CBOWCTBA, TONOrpadrUecKoe IMOJI0KEeHHEe, 3HAUCHNE.
14. CkJepeHXuMa: IUTOJIOTHYECKHEe OCOOCHHOCTH, Kiaccu(uKanus, CBOMCTBa, 3HaueHne. CKIepenibl: IIUTOIOTUYECKHIE
0COOEHHOCTH, IIPOUCXOXKACHUE, TONOrpaduuecKoe MoJI0KEHNE, 3HAaUCHUE.

15. Hcnonp3oBanne MeEXaHUUECKUX BOJIOKOH 4esioBeKOM. [Ipsaunbubie pacTeHus.

16. Kcunema: smeMeHTBI, €€ COCTaBISIONINE; HX IUTOJIOTHIECKUE OCOOCHHOCTH, IPOUCXOICHUE, 3HaUeHUE, (HOPMUPOBaHUE
B OHTOTEHE3E.

17. ®di105Ma: 2JIEMEHTEI, €€ COCTABIISIIOIINE; X IUTOJIOTHIECKIE OCOOSHHOCTH, POUCXOIeHIE, 3HaYeHHe, (POPMHUPOBaHUE B
OHTOTEHE3e.

18. DBOJIIOIMS IPOBOJSLIUX TKaHEH.

19. CpaBHUTEINIbHAS XapaKTEPHCTHKA TPOBOISIINX TKaHel. 3HaUYeHue.

20. BrrgenurenpHble TKaHU, UX XapaKTEpUCTHKA.

21. CpaBHUTEINIbHAS XapaKTEPUCTHKA MEXaHHYECKUX TKaHe#. M cronb30BaHne MeXaHNYEeCKHX TKaHEH YeIIOBEKOM.
[psiauapHBIE pacTeHUS.

22. CrpoeHue cTeOIs TpPaBSHUCTHIX ABYIOJIBHBIX pacTeHHU. PazHOOOpasue cTpykTypbl. Bo3pacTHble M3MEHEHHUS.

23. CrtpoeHnue cTe01st OTHOAOIBHBIX pacTeHUN. PazHOOOpa3ue CTPyKTYpBHI.

24. IlepBUYHOE ¥ BTOPUYHOE YTONIIEHHE TUaMeTpa CTeOIIsl, ero 3HaYeHHe ISl Pa3INYHBIX PACTEHUH.

25. THIBI HEHTPATBHOTO IJIHHAPA, SBOIIOHS CTEIH.

26. PasHooOpa3ne CTpyKTyphI CTEOIIS IPEBECHBIX PACTEHUH.

217. Kopens, hopMupoBanue CTpyKTypbl KOPHS, IEPBUYHOE CTPOCHHE.

28. dopMupoBaHUE BTOPHIHON CTPYKTYpPHI KOpHSI. OCOOCHHOCTH BTOPHYHOTO CTPOSHUSL.

29. AHaTOMHUYECKOE CTPOCHUE KOPHEIUION0B. 3HaUE€HNE KOPHEIJIOAO0B JJIsl PACTEHU M, UCTIOJIb30BAHUE UX UYEIIOBEKOM.

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

31. BimsiHue cpeibl Ha aHATOMHYECKOE CTPOCHHUE JTUCThEB. JIUCT XBOWHBIX. 3aKOH 3aJIEHCKOTO.

32. AnaTtoMHueckre 0COOEHHOCTH PaCTEHUH CyXHUX MeCT oOuTaHus (kcepoduToB).

33. AHaToMH4eckue 0COOEHHOCTH PacTCHUNU-THIPO(UTOB.

34. Hcropust pa3BuTHs OOTaHUKHU. BKIIaJ pyCCKHX M COBETCKUX YYEHBIX B Pa3BUTHE OOTaHHUKH.

35. Boranuka kak Hayka O BCECTOPOHHEM H3yUeHUH pAacTCHH. 3HaYeHHE, Pa3aeibl, METOAbl PabOTHI.

IlepeueHs TeM K 3K3aMeHy 10 MOP(OIOruM pacTeHui (2 ceMecTp):
1. DBOJIIOIMOHHOE pa3BUTHE QPOPMEI Tesia pacTeHUil. OCHOBHOE HANpaBIICHHUE YBONIOLMNA. BO3HUKHOBEHHE




JIUCTOCTEOETLHON CTPYKTYPHL.

2. Cems. CTpoeHue CeMEHU ABYJOJIbHBIX U OAHOAOIbHBIX pacTeHUU. YacTH ceMeHU, UX CTPOEHUE U (PyHKIUU.
Mopdonoruueckue Tunsl ceMsH. IIpuMepsl. DBOMIOLMS CEMEHHU.

3. ITpopactanue ceMeHHU. Y cI0BUsL, HEOOXOIUMBIE AJIs IpopacTaHus. TUIBI CEMSH II0 CKOPOCTH IIPOPACTaHUs U
coxpaHeHus BcxoxecTu. IlocnenoBaTenbHOCT IpopacTaHus ceMeHu. Tunsl npopactanus. [Ipumepsl. CTpoeHHE IPOPOCTKOB.
4. Kopens, ero pynkuun. KopaeBas cuctema. THUIIBI KOPHEBBIX CUCTEM I10 MIPOUCXOKACHHIO, HX SKOJIOTHSL.
dynknuonansHas nuddepeHanns KOpHel B mpeaenax KOpHeBoi cucTeMbl. Mopdosiornieckue THITB KOPHEBBIX CHCTEM.
BnusiHue 5KOJIOTHYECKHUX YCIOBUN Ha GOPMHUPOBAaHNE KOPHEBBIX CUCTEM.

5. ITpoa0mKUTEIHHOCTh XKU3HU KOPHEH M UX 0OHOBIeHHe. [IpuaaTouHble KOPHH, UX 3HAYCHHE U pa3HooOpasue.

6. Mertamopo3bl KOpHEH U UX crienuanu3anus. TUIIBI CHMOMO030B KOPHEH.

7. [ToGer, yactu mobera, xapakrep pocta nodera. Tunbsl moderos mo ocodeHHocTsM pocta.Kiaccudukanus moderos u
pacTeHHit 0 IPOIODKUTEIBHOCTH JKH3HH, IUIOIOHOIICHHIO, 0COOCHHOCTSIM BETreTaLHH.

8. ITouka: onpezenenue u 3HaueHre. CTpoeHUE MOYeK U MOP(OIOTHIecKOe pasHOOoOpa3ue, cTeneHb CHOPMUPOBAHHOCTH.

Knaccugukamus nmodek Ha modere 1o 3Ha4CHUIO, pa3BePTHIBAHUIO U PacIioiokeHHI0. Pa3BepTEIBaHNe ToYeKk U hopMupoBaHHE
nobera. Put™ pasButHs nodera. ['onn9HEIEe U 371€MEHTapHBIC TOOCTH.

9. dopmupoBanue cucteM nobderos. Hapactanue, BeTBienue. Tubl HapacTaHus moderos. 11X oco6eHHOCTH 1
XO03sIIICTBEHHOE 3HaUE€HUE CUMITOINATBHOT0 HapacTaHusl. BerBinenue noderos. Bnusaue xapakrepa BeTBIeHUs, HOPMBI pOCTa
M0OEroB Ha BHELIHHIA OOJIMK PACTCHUSI.

10. JIuct. Yactu nucra, nx 3HaueHue. CoorBeTcTBUE (PYHKIHH U MOP(HOIOTHIECKUX 0COOCHHOCTEH
scra.Moposoruueckoe pazHooOpasue JTUCTOBOH IIaCTHHKU. DOpMHUpPOBaHHKE INCTHEB Ha TOOETe M X OCOOCHHOCTH.
I'erepodunus u anuzopunus.

11. JIucropacroyoxeHue. 3aKOHOMEPHOCTH JIUCTOPACIIOTIOKCHNUS.

12. MHoroneTHre H00eTH TPaBsIHUCTBIX pacTeHni. Kaynekc 1 KOpHEeBHINE, UX 3HAYCHUE, OTIMYUTEIBHBIC 0COOCHHOCTH,
THIIBL.

13. OnHoJieTHHE MeTaMOP(PHU3UPOBAHHBIE TOOETH, 00eCTIeUNBAIOIIUE BETETATUBHOE pa3MHOKEHHE U BO3OOHOBJICHHE, UX
tunbl. JlykoBuiisl. Meramop(o3bl HaA3EMHBIX MOOETOB U UX YacTei.

14. DKoJoru4eckye rpynimsl pacTeHU, ux Mopdonoruueckue 0COOEHHOCTH.

15. ITonsTue o >xu3HEeHHO popmMe. DKosoro-Mmopdoaorudeckas Kiaccuuramus KU3HeHHbIX GopM. [IpeBecHble u
MOJIyAPEBECHBIC PACTEHHS, HX pa3HOOOpasue.

16. Knaccudukanus /¢ no Payukuepy. JKusHeHHbie POpPMBI TPaBIHUCTHIX PACTCHUH.

17. BospacTHble H3MEHEHHST MOP(OIOrNYecKoi CTPYKTYphL. IToHsTHE 0 6OJIBIIOM M MaJIOM )KM3HEHHOM HHUKJIE. Bo3pacTHble
MEPUOJBI M COCTOSTHUS.

18. I{BeTok. Onpenenenue, NPOUCXoXIeHHE. IIpH3HAKH TPUMUTHBHOCTH.

19. Mopdonoruueckoe pasHooOpasue BETKOB. [10 CTPOSHUIO OKOJIOIBETHUKOB, PACIIOJIOKEHHUIO YacTel IBETKa.

20. I'mneneit. Xapakrepuctuka. [Ipoucxoxaenue. DBOTIONUSL.

21. Tunsl rHHENes!, TUIBI TUIAIEHTAINH, TT0J0XKEHHE 3aBsI3U B IIBETKE.

22. CTpoeHue U THIIBI CEeMA3a4aTKOB.

23. Meracnoporene3. @opmMupoBaHHUE 3apOIBIIIEBOI0 MeNIKa. J[BOIfHOE OIIOIO0TBOpPEHHE.

24. PopMHUpPOBaHUE CEMEHU. ATIOMHUKCHC.

25. Aungporieii.

26. IIporcxoxaeHne ¥ BOJIONHS THIYUHKH.

217. AHaTOMHUYECKOE CTPOCHHE MBUIBHUKA.

28 CTpOCHI/IC MBUIMHKHA, 3BOJIFOI WS NBUIBILEBBIX 3€PCH.

29. Crioco6rI onbuteHMs. [IprcnocoOieHus K pa3IndHbBIM CIIOc00aM OITBUICHUSI.

30. Congerus. OnpeneneHue, 3HaUeHNUe, KilaccupuKanus.

31. PasHooOpa3ue pareMo3HbIX U HIUMO3HBIX COLIBETUH.

32. DBOJIOLUSA COLIBETHUIA.

33. ITnoxsl. VIX: onpeneneHue, XapakTepUCTHKA, pa3BUTHE. B3anMoBiusHre GOPMUPYIOMINXCS CEMSH U OKOJIOTUIOJHHUKA.
34. Knaccudukanus miomoB 1o CTpyKType OKOJIOIUIOJHUKA. BCKphiBaHME TII0/10B.

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

[IpuMeps! OLIEHOYHBIX MAaTEPUANIOB AJI IPOBEJCHUS MPOMEKYTOUHON aTTECTAllMU PUBEACHBI B IPUIIOKEHUH 1.

6. YHEBHO-METOJUYECKOE 1 THO®POPMAINIMOHHOE OBECHIHEYEHUE JUCIHUITJIAHBI (MOAYJISA)

6.1. Pexomenayemas qurepatypa




JL1.1 Bukropos B.I1. Mopdonorust pacTeHHiA: M.:MIIT'Y, 2015. — 96 c. [3JIEKTPOHHBII PECYPC] Pexnm
YyebHoe nocobue zoctymna: http://znanium.com/catalog/product/754628
JI.1.2 | Bukropos B.II., Amnatomust pactenuid. Yacts 2. M.: MIIT'Y, 2017. — 160 c. [9JIEKTPOHHBII PECYPC] Pesxnm
T'oguu B.H., BererarugHbie oprassr: noctyna: https://znanium.com/catalog/product/1316646
Kypauosa H.T'. yueOHoe mocobue
JI.1.3 | I'ynenkoBa MLA., Amnaromus pacrenuid. Yacts 1. M.:MIIT'Y, 2015. — 120 c. [9JIEKTPOHHBIA PECYPC] PesxuM
Bukropos B.I1. Kierka. Tkauu: Yue6GHoe nocryma: http://znanium.com/catalog/product/754429
nocobue
JL.2.1 Buxropos B.IL., Metoaudeckue pekoMeHganuu | M.: MockoBCKHit MeAarOTHIeCKHMA TOCy/IapCTBEHHBIN
I'opun B.H., IO BBINIOJIHEHUIO yHuBepcuter, 2015. — 92 c. [OnekrponHslil pecypc] Pexum
Kypanosa H.T'. 71ab0paTOPHBIX paboT 1Mo nocryma: http://www.iprbookshop.ru/70005.htm
6otanuke. Yacts 1.
JI.2.2 | Bemmerypos C.X., [MpakTukym no 6oTaHuKe: Hogocu6.: 3omotoit xomoc, 2015. — 180 c. [JIEKTPOHHBIN
[Mansunkora E.B. yueb. mocobue PECYPC] Pesxxum JOCTYyTIa
http://znanium.com/catalog/product/614900
J1.2.3 | OBept P.O. Anatomust pacreHuid  J3ay. | M.: Jlaboparopus 3uHanui, 2015. — 603 c. [DnekTpoHHsIii pecypc]
Mepucrembl, KneTkn W TKanu | Pexxum moctyna: https://e.lanbook.com/book/70790
pacTeHuii: cTpoeHue, GYHKIHH
Y pa3BHUTHE: MOHOTpadus
J1.2.4 | Smckux N.E., Amnatomus u MophoJorus Kpacuospck:COY, 2016. — 90 c. [9JIEKTPOHHBINA PECYPC]
Oununmosa N.IT. pacrenwuii: JlabopaTopHBIit Pesxxum nocrtyma: https://znanium.com/catalog/product/967114
PAKTHKYM
6.2. [lepeyeHnb pecypcoB HH(POPMANNMOHHO-TEJIEKOMMYHUKAINOHHOM ceTH "UHTepHeT"
1. TeoEeTquCKHﬁ Y Hay4HO-TIPAKTUYECKHUI IeKTPOHHbIH xypHai «CoBpeMeHHOe casoBoacTBoy» http://journal-

2. Hayuno-npaktudeckuii sxypHai «Osoru Poccuuny» https://www.vegetables.su/jour/about
3. Borannueckuii )xypuan http://arch.botjournal.ru/?t=issues

6.3.1 Ilepeyens MPOrpaMMHOro odecneyeHust

6.3.1.1

Microsoft Windows 10 Enterprise

6.3.1.2

Microsoft Office npodeccronanbHbIi mitoc 2013

6.3.1.3

Kaspersky Endpoint Security 10 mis Windows

6.3.1.4

Adobe Reader XI (11.0.13) - Russian

6.3.1.5

Google Chrome

6.3.1.6

WinDjView

6.3.1.7

Mmuoro¢yukiuonansusiii pegakrop ONLYOFFICE

6.3.2 CoBpeMeHHBbIe PO ecCHOHATbHBIE 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

6.3.2.1 | ABC «ZNANIUM.COM»



http://znanium.com/catalog/product/754628
https://znanium.com/catalog/product/1316646
http://znanium.com/catalog/product/754429
http://www.iprbookshop.ru/70005.htm
https://e.lanbook.com/book/70790
https://znanium.com/catalog/product/967114
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 «YHuBepcuTeTcKas OubIMOTEKa OHIAH

6.3.2.4| OBC IPRbooks

6.3.2.5| OBC «JIlaub»

6.3.2.6 | 35C BOOK.ru

6.3.2.7| OBC TBI'Y

6.3.2.8 | Hayunas snextponnas oubnuoreka eLIBRARY.RU (noamnucka Ha KypHAJIbI)

6.4 O0pa3zoBaTebHbIE TEXHOJOTUH

6.4.1| TexHnonoruu Pa3BUTHA KPUTUYCCKOI'O MBINIJICHUSA

6.4.2 | AKTHBHOE CIyIIaHUCE

6.4.3 | TnpopMaliOHHO — KOMMYHHUKAIMOHHAS TEXHOJIOTHS

6.4.4 I'pynnoBele TEXHOIOTUU

6.4.5 [ [IpobaeMHOe 00y4deHHE

6.4.6 | MccnenoBaTenbCcKue METOBI B 00YICHUN

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI (MOAYJIS1)

Ayauropus OobopynoBanue
5-312 MYJIbTUMEAUMHBII KOMIIIEKC, IEPEHOCHOM HOYTOYK, ydeOHas Mebelb
5-316 MYJIbTUMEAUMHBIN KOMILIEKC, IEPEHOCHOH HOYTOYK, yueOHast MeOellb
5-318 MYJIbTUMEIUNHBIN KOMIUICKC, TIEPEHOCHOH HOYTOYK, yucOHas MeOeIb
5-320 MHKPOCKOTIBI, CBeTHJIEHIKH HACTOJIbHBIC, IEPECHOCHOH MYJIbTUME TUITHBII KOMILIEKC, IEPEHOCHOH HOYTOYK, yucOHast
Mebenb

8. METOAUYECKHUE MATEPHUAJIBI U151 OBYYAIOIUXCS 11O OCBOEHHUIO JTUCHUITIJINHBI

METOJUYECKUE PEKOMEH/JJATLIMHU 1o noAroToBKe U BBIIOJIHEHHIO J1a0OpaTOPHBIX padboT

OT4eT 0 BBINOJIHEHHOH J1abopaTOpHOW padoTe 1Mo aHATOMHUH M MOP(OJIOTHH PaCTeHU: 0()OPMIICHHBIH PUCYHOK IOCTIE
MHKPOCKOIMYECKOT0 U3y4CHHsI MIPEJI0KEHHBIX MpEernapaToB WK u3ydaeMoil Mopdosornueckoid cTpykTyphl. C 3TOH 1eibto
HCIIONB3YETCs abOOM JJIsl pUCOBaHMS, I/Ie 3alUChIBAETCS Ha3BaHUE TEMBI, PyCCKHE U JIATHHCKHE Ha3BaHUsI 00bEKTOB. PUCYyHOK
BBINOJTHAETCS IPOCTHIM KapaHAaIloM CpeHEeH MATKOCTH, JOIyCKaeTCs HCIIOJIb30BaHUE IIBETHBIX KapaHaae s 0osree 4ETKOro
BBIJICIIEHHS KJIETOK Pa3HBIX TKaHe#. PHCYHOK TOJKEeH OBITh YETKHM, 0€3 CITy9aifHbIX OJAPOOHOCTEH, T0CTaTOYHO KPYITHBIM, 4YTOOBI
Ha HEM MOXHO OBLII0 H300pa3nTh Bce He0OXoauMble netand. [Ipomopiiny o0miero pazMepa u aeTaieil JOIKHBI ObITh BBIIEP)KaHbIL.
Kaxaplit pHCyHOK TOJDKEH UIMETh 0003HaYeHHsI, OHU TIOMENIAI0TCsI CIIpaBa OT PHCYHKA, ITOJT PUCYHKOM - moAnuck. Heooxoaumele
BBIBO/IbI, OTIPE/ICIICHUS, 3aIIUCHIBAIOTCSI HA 00OPOTHOI cTOpoHE aibOoMHOro ucta. [Tocne ohopmiIeHHS pUCYHKOB K
COOTBETCTBYIOIEH TeMe anb00M claeTcsl Ha MOMUCH NIPEToJaBaTellio.

JIABOPATOPHAS PABOTA Ne 1
OcoO0eHHOCTH paCTUTEIbHON KIETKH

Kunerka. O0muii man crpoenus. L{uromnasma u ee cBoiicTBa

euns pabotsr: BeisicHUTS 00111€€ CTPOCHUE PACTUTENBHOM KIeTKH. JJ0Ka3aTh n30MpaTelibHY 0 IPOHUIAEMOCTh IIOTPAHUIHBIX
MeMOpaH.

Martepuansl 1 06beKThI: TyK permdarbiit (Allium cepa L.), skematensuo cunmii; 8% pactsop NaCl.

Xox paboTsI:

1. MPUTOTOBUTH MPEJAMETHBIC U MOKPOBHBIE CTEKIIA.

2. HaHECTH Ha MPEIMETHOE CTEKJIO KPYIMHYIO KaIlll0 BOJBI.

3. W3 MCHCTOM YellyH JiyKa BbIpe3aTh HeOoubmoil Kycouek (0,5 — 1 cm2). C BHyTpeHHel (BOTHYTOil) CTOPOHBI CHSTh

KOXHULy, noaucruB e€ uryioi Wi nuHieToM. I1oJ10XUTh €€ B Karuio BOJIbI IO BO3MOXXHOCTH HE CMHHAaA, HAKPBITh IOKPOBHBIM
CTEKIIOM.

4. paccMOTpeTh IIpU MaJIOM YBEIUYEHUU Haubollee yJauHoe MecTo Ha npenapare. OOpaTUTh BHUMaHUe Ha GopMy KIIETOK,
HaWTH A1po, OCTApaThCs ONPENEIUTh I'PAaHULLy BaKyOJIH.

5. NepeBEeCTH MUKPOCKON Ha cuiibHOe yBenuueHnue (20X, 40X). moctapaThCsi HAUTH HOPHI B 0 00JI0UKE, TPAHUIBI MEXTY
000JI0YKaMH COCEHUX KIETOK.

6. 3apucoBath 2-3 kIeTkH. OTMETHTh 000JI0YKY, BaKyOlb C KJIETOYHBIM COKOM, IIa3MalieMMYy, TOHOILIACT, SIpPO.

7. BEPHYTh MUKPOCKOII Ha c1a0oe yBenuueHue. He cHuMas npenapara, MOJ0XUTH OJIOCKY (GUIBTPOBaNIBbHOI Oymaru

PSIOM C HOKPOBHBIM CTEKJIOM CJI€Ba TaK, YTOOBI BOA OTTATMBAJIACh U3-TI0JI CTEKJIA — II0JI0cka Oymaru OyJeT MOCTEIeHHO HaMOKATh.
C NpOTHBONOIOKHOM CTOPOHBI OT IIOKPOBHOI'O CTEKJIa HAHECTH HECKOIBKO Kamensb pacTBopa NaCl. OH OyneT BTSATUBAaTLCS MOA
MOKPOBHOE CTEKJIO U 3aMEIIaTh BOLY.

8. CJIeIUTh 3a U3MEHEHUEM IpoToIuIacTa B kieTkax. [locTtenenHo nuromnasMa 6yJeT oTrcraBaTh oT o6onouky. Haiftu
pa3HbIe COCTOSHUS IJIa3MOIM3UPOBAHHBIX KJIETOK, pa3Hble BUAbI IIa3MOIU3a.
9. 3aMEHUThH MOJOCKY (uibTpoBansHOil Oymaru u miasmouutuk (8% pactBop NaCl) Ha Bozxy, BepHYTh KIETKH B

NEpBOHAYAJIBHOC COCTOSHUC — NPOCICANUTDh ACTIIIA3MOJINU3.




10. 3apHCOBATH KJIETKH B COCTOSIHUH IJIa3MOJIU3a.

11. 3amMcaTh ¥ 3alIOMHHUTH OMPEICICHHS: IJIa3MOJIU3 — SIBJICHHE OTCTaBaHMUs IPOTOIIACTA OT 0OOIOYKH KIETKH IIPH MOTepe
BaKyOJISIMU BOJIbI, ACTIIA3MOJIA3 — BO3BPAIICHHE IJIa3MOJIM3UPOBAHHOIO MPOTOILIACTA B IEPBOHAYATBHOE COCTOSIHUAE MIPU
MOCTYIUICHUH B KJIETKY BOJBI, TYProp — HAaNPSDKEHHOE COCTOSIHUE KIIETOK.

ITmacTuger

Hens paboTsl: U3y4nTs CTpOCHHE PAa3HBIX TUIIOB IUTACTH/ M UX HOJO0KCHUE B OpraHax.

Marepuansl u 06beKTHI: Ditojes kanasckast (Elodea canadensis), tpaneckaunnus (Tradescantia sp.), ps6una ropekas (Sorbus
aucuparia L.), manaein maiickuii (Convallaria majalis L.), munosauk (Rosa sp.), momumop (Lycopersicum esculentum L.).
Xox paboTshL:

l.

1. ITpuroToBUTH MpenapaT JHCTa I0AeH. PaccMOTpeTh IpH MaIoM yBeJIMYCHHH HanOoJee yaaqHoe MEeCTO Ha Ipermapare.
ITocTaBUTH B LIEHTP HPO3EHXUMHBIE KJIETKH, OJIMIKE K MecTy oTpbiBa. [lepeBectu Ha Gonbiroe yBenuuenue (x 20, x 40).

2. HaiiTn XJ10poImIacTel, OTMETHTh OCOOCHHOCTH HX JIOKAJTH3AaIHHU B KIICTKE, YOSIUTHCS B HAJIMYUH UX IBVDKCHUSL.
OnpeaenuTh THI IBHKEHHUS (CTPYHUATOE, KPYTOBOE).

3. 3apucoBath 2-3 kieTku. CTpekaMu MoKa3aTh JBUKEHUE XJI0opoIutacToB. CrenaTh HEO0X0IMMbIE 0003HAYCHUSI.

1.

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

2. PaccMOTpeTh IpH MaJOM YBEJIIMYCHUH HauboJiee yIayHOe MECTO Ha IperapaTe, HepeBeCT Ha OOJIBIIOE YBEITHYCHHUE
(x20). O6patuTh BHUMaHUE Ha (HOPMY KIIETOK, XPOIUIACThI, OTMETUTh UX THIL.

3. 3apucoBath 1o 2-3 KIETKH pa3HbIX M1070B. Caenarh HeoOX0aAuMbIe 0003HAYCHUS.

1.

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

2. PaccMOTpeTh ITpH GONIBIIOM YBEIUYCHUH JICHKOIUIACTHI B SICPHOM KapMaIllKe — OHU BBITIAAT KaK MEJIKHE OECI[BETHEIC
HIAPHUKH.

3. 3apucosats 2-3 kieTku. Crenatb He0OX0 UMBble 0003HAUECHHUS.

Bonpocs! 111 koHTpONI:

OOBSACHUTH 3HAYCHHUS TEPMHHOB — THJIAKOHJ, I'PaHa, CTPOMA, IEPUIUIACTHIHOE MPOCTPAHCTBO.
CpaBHHTH BHYTPEHHIOIO CTPYKTYPY Pa3HBIX THUIIOB ILIACTH.

YeM OOBSICHUTH JBIDKEHUS XJIOPOIUTAcTOB? YeM OOBACHUTH THUIIBI 3TOI'O JBUIKCHUS?

HasBats Tunel xpomomutacrtos. Uem onpenensercs ux ¢opma?

B xaxoMm HampaBICHNH BO3MOKHO B3aUMOIIPEBpAICHHE TLIACTHL?

B xakux opraHax W TKaHAX CJIeIyeT MCKaTh Pa3HbBIC THIBI ILIACTHL?

ok wdE

3anacHble MUTATENbHbBIC BELIECTBA U TBEPAbIEC BKIIOUCHUS

Henp paboTel: U3yunTs pasHOOOpa3ne 3pracTHYecKuX BEIIECTB B TBEPAOM BHIEC U KPUCTALTHYECKUX BKIIOUESHHH.

OO6bekTsl U MaTepuaibl: Kaprodens (Solanum tuberosum L.), 6anan (Musa sp.), ropox noceBHoi (Pisum sativum L.), oBec
nocesHoi (Avena sativa L.), myk perruatsiii (Allium cepa L.), kynena aymmcrast (Polygonatum odoratum), 6eronuns (Begoniasp.).
Xon paboTsr:

1. M3roToBUTE Ipenapat KpaxMajabHBIX 3epeH KapTodels, oBca, ropoxa, 6aHaHa. it TOro mMOCKOOIUTh OPUTBON KyCOUYEeK
KITyOHs1 KapTodens, ceMsaoieii ropoxa; MoJyuYeHHYIO KpaxMaJIbHYI0 MyTh Ha JIE3BHH OpUTBBI OOMaKHYTh B KaIlIIO BOJBI HA
IIpEeIMETHOM CTEKJIe; ¢ 0aHaHa ceaTh y4acTOK TOHKOr'O IONEPEYHOro 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, MOJIIOKEHNI0 00pa30BaTeIbHOrO IEHTPA ¥ CTENEHH CIOXHOCTH.

3. 3apucoBaTh HECKOJIBKO KPaxMaIbHBIX 3epeH KaKI0ro pacteHus. Crenarb He0OXOquMble 0003HAUSHUS M IIOITUCATH MO
PUCYHKOM.

4. Jns oOHapysxeHHsl allepOHOBBIX 3€pPEH MOJICHCTBOBATh HA MpernapaT ¢ TOPOXOM pacTBOPOM HoJa B HOIUCTOM KaJluH.
ITpu 5TOM KpaxMajbHbIE 3e€pHa OKPaCITCs B TEMHO-CHHHH I[BET, a aJeipOHOBLIEC 3epHa OyAyT 30J0TUCTO-KeNThIMU. OHU OYCHb
MeJKHUE, B 0OJIBIIOM YHCIIE CPEAN KpaXMaJbHBIX 3€PEH, IPOCTHIE 110 THILY.

5. 3apucoBaTh KpaxMajbHbIe U aleipoHOBHIe 3epHa. CraenaTh HEOOXO UMbl 0003HAYECHHUS.

6. M3yunts BuABI TBEPABIX BKIIOUYEHUH. [IjIs1 4ero B3ATh KyCOUEK CyXOH YellyH JyKa, IpeBapuTeIbHO BblIEpKaHHOU B
IJIMLEPHUHE CO CIUPTOM. PaccMOTpeTh npu MajioM yBEIHMYEHUH MUKpOcKona. HallTH oqMHOYHBIC KPUCTAIUIBI OKCATaTa KaabIysl.
OO6paTuTh BHUMAHHE Ha UX pa3Mephl OTHOCUTENIBHO KJIETKH U pa3HooOpasue 1o popme.

7. 3apucoBaTh HECKOJIbKO KJIeTOK. Crenatb Heo0XoauMble 0003HAYCHHUS.

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

9. 3apucoBatb BKitoueHus. CaenaTh HEOOXOAUMbIE 0003HAYEHMUS.

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

11. 3apucoBats. Crenats HeOOXOAUMBIE 0003HAUCHHUS.

Bonpocs! q1st koHTpOMIS:
1. B uem pazHuna MeXy NEPBUYHBIM U BTOPUYHBIM Kpaxmayuom?
2. I'ne HakannuBaeTcsa NEPBUYHBIA Kpaxman?




3. Kak ¢popmupyercst kpaxmaabHOE 3epHO?

4. Kax xnaccudunupyorcs kpaxmaiabHble 3epHa?

5. B uem ornnuue 6enKOB 3amacHBIX OT OEJIKOB KOHCTUTYLIMOHHBIX?

6. Kak o6pasyroTcs aneiipoHOBEIE 3epHa?

7. B gem ornmume mpocThIX aneHpOHOBBIX 3€PEH OT CIIOKHBIX?

8. B kakux 4acTsAX KJIETKU JIOKAJIU3yeTCsl 3alacHoi Oenok?

9. B kakux opraHax HakaruTMBaeTCs 3aMacHOW Oenok?

10. UTO IpPOUCXOJIUT C aICHPOHOBBIMH 3EPHAMH MPU OOOTAIEHUN KIETKH BOZOW?

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

12. B deM 3aKiIr09aeTcs MPEHMYIIECTBO KUPHOTO Maciia Kak 3alMacHOro MPOyKTa Mmepes] KpaxMajaoM i Oeakom?
13. KakoB OMOIOrHYECKHI CMBICT 00pa30BaHUS KPUCTAJLIOB IIABEICBOKUCIIOTO KaNbIUS B KIETKE?

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

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

16. Kakast ¢popma KpHUCTAJIOB MABEICBOKHUCIIOTO KalbIUs CBOMCTBEHHA JIBYOJIbHBIM PACTEHUSIM M KaKasi — OJJTHOJIOJIbHBIM?

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

O6pa3oBarenbHble TKaHU. CTpOSHUE KOHYCOB HapacTaHUs

Les paboTsl: O3HAKOMUTHCS € OOLIMMHU IPU3HAKAMH MEPUCTEM Ha IPUMEPE KOHYCa HApaCTaHUs 3J0eH. BRSICHUTE CTpOCHHE
BEPXYLICYHOH MEPHCTEMBI II0OeTa U KOPHSL.

O06bexTH M MaTepraisl: Domes karnanckas (Elodea canadensis),

Xopa paboThI:

1. C moMombI0 MpenapoBaIbHBIX UIII IOCIEI0BATEIHHO CHATH JIUCThS ¢ KOHyCa HapacTaHHsI BEPXYIIETHOTO MoOera 3I01eH.
2. PaccMoTpeTh BpeMeHHBIH Mpemnapar 1o MUKpOCcKoIloM. byieT BuiHa riaakas 4acTb KOHyca HapacTaHUsl, BOSHUKAIOIIKE
1 TIOCTENICHHO pa3pacTaromuecs Oyropky — 3a9aTKH JTUCTHEB.

3. PaccMoTpeTh roTOBBIN Ipenapar KoHyca HapacTaHus nobera aioaed. OOpaTuTh BHUMaHue Ha GopMy KJIETOK, pa3Mephbl
saep TJIaJKON 4acTH KOHYyca.

4. 3apucoBatb. Ha pucyHke OTMETUTh MOJI0KEHUE MHULUATIBHBIX KJIETOK, TUCTOBbIE OYTOPKH, MECTO HHTEPKAJIIPHBIX 30H.

Bomnpocsr qist KOHTpOIIS:

KaKOBBI XapaKTEepHbIC MPU3HAKA MEPUCTEMATHYECKON TKaHU?

B YeM OTJIMYUS IEPBUYHON U BTOPUYHOH MEPHUCTEMBI?

M0 KaKUM IPU3HAKaM KJIACCUPUIIUPYIOT MEPUCTEMBI?

YTO XapaKTEPHO JJIsl HHAUIHAIBHBIX KIETOK?

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

arwbhE

[TepBuuHas MOKpOBHAs TKaHb MHACPMA

Iens paboTel: 3y4uTh 0COOCHHOCTH NEPBUIHOM TOKPOBHON TKAHHU.

OOBEKTHI U MaTEPHAIIBL: JIUCThS Neapronunn 3oHanbpHOM (Pelargonium zonale Ait.) u kykypy3sl (Zea mays L.)
Xopa paboTsr:

1. MIPUTOTOBUTH IIpenapar 3MUAEPMBbI C HUKHEH U BEpXHEH CTOPOHBI JIUCTa T'ePaHH.

2. pPaccMOTpETh NMPU MAJIOM YBEJIUYEHUHU IIPOCTHIE U JKEJIE3UCThIE BOJIOCKH, BBISCHUTH U3 OCOOCHHOCTH.

3. Mpu OOJIBIIOM YBEIIMUYCHUH PACCMOTPETh OCOOCHHOCTH OCHOBHBIX KJIETOK M yCThbUI. ONPENeTUuTh TUIT yCThUYHOTO
anmaparta. CpaBHHATB YMCIIO YCTHHUI] U (POPMY OCHOBHBIX KJIETOK HYDKHEH M BEpXHEH CTOPOHBI JIUCTA TepaHH.

4. MPUTOTOBUTH Ipenapar dMUACPMbI C HI)KHEH CTOPOHBI JTUCTA KyKYpPY3bl.

5. BBISICHUTH OCOOCHHOCTH OCHOBHBIX KJIETOK 3IUIEPMBI IPHU OOJIBIIIOM YBEJIMUYEHUH PAaCCMOTPETh YCThUUYHBIH anmapar,
onpenenuTs ero Tul. O6paTuTh BHUMAaHUE Ha CTPOSHUE 3aMBIKAIOUIUX KJIETOK YCTHHIIL.

6. 3apUCOBAaTh JMHIACPMY MEJAPTOHUU B KYKYpYy3bl, CelaTh HeoOXoquMble 0003HaAUSHUS.

Bomnpocs! n1st KOHTpOIIA:

TTouemy ycTpuLla COCPEOTOUYEHBI IPEUMYIIECTBEHHO Ha HMKHEH CTOpOHE jJucTa?

Kaxue ocoO0eHHOCTH XapaKTEpHBI JJIsl OCHOBHBIX KJICTOK JIHIEPMBI?

CtpoeHue yCThUYHOTIO alapaTa U ero pasHooopasue. OObsICHUTh MEXaHU3M JIBI)KCHHS 3aMbBIKAIOIINX KIIETOK.
KaxoBsl ¢yHKIMH Kporomux TpuxoM? 1o KakuM MpU3HAKaM MOXKHO TOBOPUTH 00 MX pa3sHOOOpa3uu?
ODYHKINHY KEIE3UCTHIX TPUXOM, UX pa3HOOOpasue.

abrwh e

Bropuunas nokposnas Tkanb. [lepugepma

Henp padoTel: M3yunTh 0COOCHHOCTH OT/ACIBHBIX CIIOEB MEPUACPMBI M YCUECBHUKH.

OOBEKTHI U MaTEepUAIIBL: BhIJCP/KAHHBIC B TIIHIIEPHHE CO CIIMPTOM oberu Oy3uubl (Sambucus racemosa L.)

Xon paboTsr:

1. clienarth MonepevHblid cpe3 modera Oy3MHBI.

paccMOTpeTh MPH MaJOM YBEIHYCHUH, HAUTH (DEJUIOTEH, MOCYUTATh YUCIO CJIOEB MPOOKH.

paccMOTpeTh YeUEeBHUKY.

BBISICHUTH OCOOCHHOCTH NMPWJIETAIOIINX K MepUAepMe TKaHEeH NepBUYHON KOPBI, 00OpaTUTh BHUMaHUE Ha IUIACTUHYATYIO
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KOJITIGHXHMY, KOPOBYIO ITAPEHXUMY, CKIIEpEHXIUMHBIE BOIOKHA BO (DIOPMHOIT 30HE.

5. PaccMOTpPeTh TOTOBBII NpenapaT MONEPEeYHoro cpe3a cTedus Oy3uHbL.

6. 3apUCOBATh NMEPUIEPMY C UEUEBUUKON U MpUIEraonie K Hel TKaHU NepBUYHOM KOpbl cTebiid. O003HauuTh (esioreH,
(ennemy, BHIIOIHSIONME KIETKH, 3aMbIKAIOIIUE CI0U, JIACTUHYATYIO KOJNIEHXUMY, KOPOBYIO IAPEHXUMY.

Bormpocs! 1t KOHTpOIS:

[TouemMy y MHOTOJIETHUX pAacTEHUH dIUAEpPMa 3aMEHSETCs MPOOKOU?

B yem oTnmume MeXIy CTPOSHHEM KIETOK MPOOKH U SMUIAEPMBI?

ITouemy npoOKy Ha3bIBAIOT BTOPUYHON MOKPOBHOW TKaHBIO?

Braronaps kakuM 0COOEHHOCTSIM CTPOCHHUS NMPOOKa BBIIOJHACT 3aIIUTHYIO (DYHKIIHIO?
YacThI0 KAKOTO KOMILJIEKCA SIBJISICTCS MPOOKa?

Kak yepe3 nepusiepMy MpOUCXOIUT ra3000MEH U TpaHCIIUpAIUs?

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

W3 kakuX r’UCTOJIOTMYECKHUX JIEMEHTOB COCTOUT KOpKa?

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

wWooNoGk~WNE
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JIABOPATOPHAS PABOTA Ne 3

MexaHU4YEeCKHE TKAaHH

Llenb paGoTHI: BBISCHUTH HUTONIOrHYECKHE OCOOEHHOCTH PA3HBIX THIIOB MEXaHUUECKHUX TKAHEHN, UX PACIIONIOKEHHE B OPTaHaXx,
CPaBHHUTENBHYIO XapaKTEPUCTHUKY.

OO06bexTH M MaTepuabl: ctebnu ThikBoI (Cucurbita pepo L.), aera (Linum ussitatissimum L.), nBetonoc xyosrimku sxexroit (Nuphar
luteum L.) cre6nm 6y3unbl (Sambucus racemosa L.)

Xox paboThL:

1. IIpuroToBUTH NoNepeyuHble Cpe3bl CTEOIs THIKBEI U Oy3UHBI, 00padoTaTh peakTuBaMu ((IIOPOIIIOLUH U COJITHAS
KHCJIOTa) — Ha OApeBeCHEHUE. MOYKHO BOCIIOJIB30BaThCSI TOTOBBIM IIpeNnapaToM (CTeOeIb THIKBBI).

2. PaccmotpeTs 1 3apucoBaTh nepudepuueckue TKaHu cTeOIs, BKIIIOYAIOIe IEPBUYHYIO KOPY (KOUIEHXMMa U KOpOBas
IapeHxuMa) U NePULUKINYEeCcKyI0 WiH G1o3MHYy0 (Y Oy3uHBl) cxiiepeHxumy. CrenaTs He00XoquMble 0003HAUEHUS.

3. BBIICHUTH THII U XapaKTep PacHOI0KEHHUS KOICHXUMBI. BHIMaTeIbHO pacCMOTPETh XapaKkTep 000I0UYeK B UX PEaKIUIo
Ha PEaKTHUB.

4. PaccMmoTpeTs mmonepeuHsli cpe3 cTeds IbHa Pa3HOro AHaMeTpa Ha TOTOBOM IIpemnapare. 0OpaTHTh BHIMAaHHUE Ha

0COOEHHOCTH BOJIOKOH cTebeil, oTanuaromuxcs o auaMeTpy. CaenaTs BEIBOJ O IPOUCX0XKJEHUU BOIOKOH CTE0 s TbHA, CY s 110
HX PacHOJI0KEHUI0. 3apUCOBaTh.

5. Crienath IONEPEUHBIH Cpe3 LIBETOHOCA KyOBIIIKY, 00padoTaTh peakTUBaMU, OOpPaTUTh BHUMaHHUE Ha a3PCHXUMY U
CKIIEpEH/IBI, BCTPEUAIOIINECs B BUIC HANOOIACTOB KaK OIMOPHBIE KIETKU. BEISICHUTS THII cKIlepena. 3apHcoBaTh C
COOTBETCTBYIOIIMMH 0003HAYCHUSIMH.

Bonpocs! 115t koHTpONIS:

1. Kak pa3nnyarorcss MexaHH4ecKHe TKaHH 110 PacIIONIOKCHHIO B opraHax? KakoBel oOmue mpu3HaKH MEXaHHIEeCKUX
TKaHEn?

2. ITo xkakuM MpU3HAKaM KIACCH(OUIHPYIOT KOMICHXIMY?

3. IToueMy KOJUICHXHMMa HE MEHSET OKpacKy moj aedicteueM ¢uiroporitormaa u HCl ?

4. ITo xakuM Ipu3HaKaM KIACCHHUIUPYIOT CKICPEHXUMY?

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

6. Uewm oTiuYaeTcs KCUJIEMHAsl U SKCTPAKCHIIApHAs CKJIepeHXuMa?

7. ITouemy mepBUYHBIC BOJOKHA CKICPEHXUMBI 3HAUUTEIHHO IIHHHEE BTOPUYHBIX?

8. KakoBbl 0COOEHHOCTH CTPYKTYpbI 000JI0YKH CKiepens?

9. Tunsel cknepensi, ©X BCTPEYaEMOCTb.

JIABOPATOPHASA PABOTA Ne 4

IIpoBoasimue TKaHU. MUKPOCKOIINYECKOE CTPOSHHE CTEOIs

Llenb paGoOTHI: H3YyYUTh CTPOCHHE CTEOJISI TPABSIHUCTBIX JBYAOJIBHBIX U OXHOJONBHBIX M APEBECHBIX PACTEHHUIA.

OO0BeKTH 1 MaTepUabl: GUKCHPOBAHHBIC CTEOJIH HITH [TOCTOSTHHBIE MUKpoIIpenapatsl ibHa (Linum usitntissimum),noaconnednnka
(Helianthus annuus), mocTostHHBIE MHKPOIIpENapaThl ONEPEYHbIX cpe3oB cTebiei manabima (Convallaria majalis), kykypysst (Zea
mays), mumsl meskoauctaoi (Tilia cordata); dpropormroiuH, ConstHast KHCJIOTa, XJIOP-IIUHK-H0/1, pacTBOP Ho/1a B HOIHUCTOM KaJTHH,
TIIHLEPHUH.

Xox paboTsr:

1. IIpuroroBuTh nomnepeuHblie cpessbl cTeds, 00padoTaTh peakTuBamMu ((PIIOPOTIIIONUH, COIsIHAS KUCIO0Ta, XJIOP-IIUHK-HO/I,
pacTBop Hozaa B HOAMCTOM KaJluH, IIIULEPHUH.). MOKHO BOCIIOJIb30BaTHCS FOTOBBIM IperapaToM (CTeOesb JbHa).

2. M3roroButh npenapar nornepeyHoro cpesa crels JIbHa ¥ 03HAKOMUTHCS C HEITYYKOBBIM CTPOCHUEM, a TAKKE CO
CTPOCHHEM JIyOSITHBIX BOJIOKOH 3TOTO PACTEHHUS.

3. O3HaKOMUTBCS C MEPEXOJHBIM CTPOSCHUEM CTEOJIS MOACONHEYHUKA. ONpeIeuTh THII MPOBOASIIMX MTYyYKOB.

4. PaccmotpeTs npenapart nonepevyHoro cpesa KOpHEBHUILA JAHbIIA U 03HAKOMHUTHCS C IIyYKOBBIM CTPOCHHEM CTeOIs

OTOI'0 paCTC€HHs, OTIPEACIIMTL THUIIBI IPOBOAAIIUX ITYYKOB.
5. PaCCMOTpeTB npenapart nornepeIHoro cpeisa cTeons KYKYPY3bl 1 O3BHAKOMHUTLHCH C IYUYKOBBIM CTPOCHHUEM CTEOIA 3TOTO




pacTeHusL.

6. PaCCMOTpeTB nmpernapar 1mornepeyHoro cpe3a CTEOJIs1 UMbl 1 O3HAKOMUTBCS C HCEIMYYKOBBIM CTPOCHUCM CTEOJIs1 TOrO
pacTeHUsl, BBIACHUTDL NPUPOAY I'OAUYHBIX KOJICII.
7. CHGJ’IaTB CXEMAaTUYHbIC PUCYHKHU BCECX M3YUCHHBIX THIIOB CTPOCHUSA cTebueii 1 0003HAYNTh TKAHH U UX KOMIIICKCHI.

TEMA 9 JJABOPATOPHAS PABOTA Ne 5
Kopens

CrpoeHue KOpHS

Lenb paboTHI: BEIICHUTH OCOOCHHOCTH MTEPBUYHOM CTPYKTYPBI KOPHS, BAPHAHTHI CTPOCHHUSI, 0COOCHHOCTH 3aJI0’KeHU S KaMOUs B
KOPHSIX, 1 (OPMHUPOBAHHE BTOPUIHON CTPYKTYPBI KOPHSI.

OO0BeKTH M 000pY0BaHNE: KOPHH HPHCA, KOPHHU THIKBBI ((PUKCHPOBAHHBIN MaTepHai), TOTOBBIE TpenapaThl ¢ IEPBUYHBIM U
BTOPUYHBIM CTPOCHUEM KOPHS, IIpenapart "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 IPOTO -

METaKCHUJIEMBbI, HAWTH (BII03IMY.

4 PaccMOTpeTh IEHTPATbHYIO 9aCTh KOPHSI.

5 Haiiti mepunuki u o0pasoBaHue OOKOBBIX KOpHEH.

6. BoLsicHUTB 00111 0COOCHHOCTH IIEPBUYHON KOPBI H CIIOEB, €€ COCTABIIOLINX: SK30ACPMbI, ME30EPMbI U SHIOACPMBI.
7 HaiiTu mpomycKkHbIe KIETKHA, 0OpaTHB BHUMaHUE Ha MX PACIOJIOKCHHE 110 OTHOIICHUIO K MPOBOISIINAM 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. Paccmotpers npenapar npu MajoMm yBEIHYCHHH.

12. OOpaTuTh BHUMaHHE HA YHCIIO apXOB B IEPBHYHOM CTPYKTYpE IO PACIIONOKEHUIO IPOTOKCHIIEMBI U TEPBUYHBIX
panuanbHBIX Ty9ei.

13. PaccmoTtpeTs KcHIIeMHYI0 30HY KOpHs. HaliTu kaMOuUid, BBIICHUTh OTJIMYNS BEPETCHOBUIHBIX U JIYYEBBIX WHHUIIHATHI.
14. BrrsicHuTh 0011ME 0COOEHHOCTH BTOPUYHOM KOPBI: IIPOBOJSLIUE JIEMEHTHI (DII03MBI.

15. OOpaTuTh BHUMaHNE Ha IAPEHXUMY BTOPHYHOH KOPBHI, BOSHUKIIYIO U3 IIEPUIHKIIA.

16. PaccmoTtpers MOKpOBHYIO TKaHb KOPHSI.

17. 3apucoBaTh MOMEPEYHBINA CPEe3 KOPHS C 3aJI0KCHUEM KaMOUs U MOTIEPEYUHBI cpe3 KOpHs ThIKBBIL. CaenaTh He00X0JUMbIC
0003HaYCHHS.

KoHTtponbHbIe BOIIPOCHI:

1. ITo xakuM IpHU3HAKAM NEPBUYHON CTPYKTYPbl MOKHO OIPEENUTh ITIaBHBIH 3TO WM IPUIATOUHBIH KOPEHb JABYI0JIBLHOIO
WM OJHOMAO0JBHOIO pacTeHUs?

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

IToueMy TpeTHUHast CTPYKTypa 3HIOAEPMbI CBONCTBEHHA IPEUMYIIECTBEHHO OJHOJOIbHBIM PacCTCHUAM?
I'me n xax 3axnagpIBaeTcs 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 MPe0Opa3oBaHMUAX?

KakoBbl Bo3pacTHbIE U3MEHEHHUS KOPHS OJHOJI0JIBHBIX PACTEHUI?

Kaxkoii 30He KOpHSI CBOHCTBEHHO BTOPHYHOE CTPOCHHE?

CooNoGORWN
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Metamopdo3s! kopHa. KopHernnoast

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

O6BbeKTHl 1 000PyAOBaHUE: KOPHEILIOABI PA3JIMYHBIX PACTEHUH, FOTOBBIE IPENapaThl ONEPEUYHBIX CPE30B KOPHEITIOJOB CEM.
30HTUYHBIX, CEM. KPECTOIBETHBIX U CBCKIJIBI.

Xon paboTsl:

1. PaccMoTpeTh KOpHETIIOAbI (hII09MHOr0 THUIIA (MOPKOBB, eTpyuika). CaenaTs monepeyHslii cpes. BeisscHUTH
COOTHOILIEHHE KCHJIEMHON 30HBI U BTOPUYHOH KOPBI.

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

3. HaiitTi kamOuanpHyr0 30HY.

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

5. 3apucoBath MONEPEUHBIl cpe3, caenaTb He0OX0JUMble 0003HAYCHHUS.

6. Takum >xe 00pa3oM pacCMOTPETh KOPHEII0 KCHIEMHOr0 THUIIA, O0paTUTh BHUMAHHE HA COOTHOIICHNE KCUIEMBI U
(IT03MEI B H3yJaeMbIX KOPHEILIOAAX.

7. 3apucoBaTh MONEPEYHBIN CPE3, CaeNaTh 0003HAUYCHHS.

8. PaccMoTpeTs morepedHslit cpe3 KOpHEIUToAa CBEKIIBI, 0OpAaTHTh BHIMaHHE Ha YepeOBaHIE CBETIBIX U TEMHBIX KOJICIl.
9. PaccMoTpeTh rOTOBBIN IIpenapat Ipyu MajaoM yBeandeHuu. HalTi nepBUYHYIO M BTOPUYHYIO KCHUIIEMY, IEPBUYHBIC U

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




10. Haiitu nomonHuTeNbHBIE KONbla KamMOus. [locuuTaTh UX 4KCI0. BBISICHUTE XapakTep AesITeIbHOCTH.
11. 3apucoBath MONEPEUHBIl cpe3, caenaTb He0OX0JUMble 0003HAYECHHUS.

KonTponbHbIe BOMPOCHI:

1. Kakne npusHaKy aHATOMHYECKOH CTPYKTYPHI MO3BOJISIOT CINTATh KOPHEIIO MeTaMopP(o30M IIIaBHOTO KOPHS?
2. B 4yem cxoACTBO U OTINYME KOPHEILIOA0B (DJIOSMHOI0 U KCHMJIEMHOTO TUma?
3. B uem cBoeoOpazue cTpyKTypbl KOPHEIIOa cBeKIbl. Kakue NpuU3HaKu COOTBETCTBYIOT CTPYKTYpe KOpHA?

JIABOPATOPHA S PABOTA Ne 6

AHaTtoMHUecKas CTPYKTypa JIHCTa

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

Xox paboTshL:

1. PaccmoTpeTs TOTOBBIH Ipenapar JucTa KaMeauu sSMOHCKOoH. HaliTu mpoBosIie 3JIeMEHTHI, Me30(UIUI, YCTHHIIE.

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

3. PaccmoTtpeTs roTOBBIN MpenapaT JUcTa COCHbI. HaliTh IpOBOISIIINE 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, COCTABUTH IPEACTABICHUE O PA3HBIX TUIIAX CEMSH.

2. Hay4uThCsi CAaMOCTOSATEIHHO ONPEACISATh THII CEMEHH M OITUCHIBATH €T0 CTPYKTYPY.

Martepualsl K 3aHATHIO: CeMeHa pa3HOOOPa3HBIX pacTeHHH (TOPOX, (pacob, THIKBA, ICEHb, TPEUHXa, 3JIaKH U AP. IPeIBAPUTEIHHO
HaMOUYEHHBIX HaKaHyHe, HA0OPBI CEMSH OCHOBHBIX OBOIIHBIX KYJIBTYpP B CyXOM BHIE).

Xop paboTsr:

JIByIOJIbHBIE pacTCHUS

1. PaccMoTpeTs BHETHHE 0COOEHHOCTH CEMEHH FOpOXa HiTH (pacoId, 3aprcoBaTh, OTMETHTH KOHTYPHI 3apOIBIIIEBOT0 KOPEIIKa,
pyOUHK (MECTO MPUKPEIUICHHS CEMSHOXKH ), 00paTUTh BHUMaHUE Ha PopMy pyOUHKa.

3amanue: 1) 3aprcoBaTh BHEIIHHUIA BHI CEMEHH, OTMETHB BCE MEPECYUCIICHHBIC YaCTH.

2. CHSIB CEMEHHYIO KOXYPY, MOJTyUYUM 3apOIbIII ceMeHH. Takum 06pa3oM, y 6000BBIX CEMsI COCTOUT M3 CEMEHHON KOXKYPBI U
3apoJIbIIIa C KPYITHBIMH, MSICUCTBIMU CEMSIOISIMHY, TJIe M HAaKaIUTUBAIOTCS TUTaTeJIbHbIE BelecTBa. Pa3BepHyTh ceMs o,
00paTHTh BHIMaHHE Ha MIOJIOKEHUE 3apOJIBIIIEBOTO KOPEIIKa U MOYeYKU. PaccMOTpETh MOYeUKy MO/ JIYTOH.

Y 6000BbIX oYeudka xopouo auddepeHupoBana. Y (aconau B nazyxe JINCTOYKOB 3aJI0KEHBI Jaxke OyrOpKH LIBETKOB.
3ananue: 3aprcoBaTh 3apOIbIIL, OTMETHB CEMSII0JH, 3aPO/IBIIIEBY IO TOYEHUKY, 3aPOABIIICBbIN KOPEIIOK, THITOKOTUIIH (4acTh
crebenbKa HUKE CEMSIONIBHOTO y3I1a).

3. BoluieHUTh CeMs I'PeUrXH, OCBOOOJHUTH €T0 OT OKOJIOIUIOAHUKA. Pa3zpe3aTs ceMst BJ0JIb, TOCMOTPETH MO JIynoit. MOXKHO 4eTKO
3aMETUTh MYYHHCTHIH, JIETKO PACCHIMAIOIIUICS SHI0CIIEpM 0eJIoro I[BeTa M MaTOBBIN 3apoasiil. TakuM 00pa3oM, ceMs TPeUnxH
COCTOUT M3 SHIOCIIEPMa M 3apOJIbIIa, 3aac MUTATebHBIX BeUlecTB B dHAOcIepMe. CeMeHHas KOKypa CeMeHH TOHKas, 13
HECKOJIbKUX CJIOEB TapEHXHUMHBIX KIIETOK.

3aganue: 3apUCOBATH IPOOJIBHBIN CPe3 CEMEHH IPEYNXH, [I0KA3aB COOTHOLICHUE YHAOCTIepMa U 3apobiiia. O003HAYNTh YaCTH
CEMCHU.

W3 ceMeHU rpeunxy BEIWICHUTD 3apOIbILI, CEMS0IIH 3apOAbIIlIa CBEPHYTHI B TPYOKY, OXBAaThIBAIOT YacTH dHA0cnepMa. Heobxoaumo
paclpaBUTh CEMSIONH, IOCTAPATHCS B Iy pacCMOTpeTh odyeuky. [loueuka 3apoapliia rpeunxu He quddepeHnIrpoBana u
IpeJICTaBIeHa MOYTH IITaJKUM KOHYCOM HapacTaHHS.

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

a) PaccMoTpeTs BHEITHMIA BUA CEMEHH KIICIEBUHEL. Y pyOUYrKa MOXKHO OOHAPYKUTh XapaKTepHOE MSICHCTOE pa3pacTaHue,
Ha3bIBa€MOE€ KapyHKYJION.

3ananue: 3apucoBaTh BHEIIHUN BUJ CEMEHU KJICIEBUHBI, OTMETUB KAPYHKYILY.

0) CHATH CEMEHHYIO KOXYpY, HaJOPBaB ee IIpernapoBabHOM HIIT0H. Pa3zpe3aTs ceMs BIOIb MEPIeHINKYISIPHO IUPOKOH CTOPOHE.
PaccMoTpeTs B itymy. MOXHO YBUAETH MOIIHBII 3HIOCIIEPM H B IICHTPE Y3KYIO IMMOJIOCKY M3 CeMsIoIel 3apoapiima. Takum obpazom,
ceMsl KJICIIEBUHBI COCTOHUT U3 SHAOCIIEPMa U 3apO/bILIIA.

B) C1aBHB OCTOPOIKHO C OOKOB OCBOOOKACHHOE OT CEMEHHOU KOXKYPBI CeMsI KIICLIICBHHBI, MOYKHO Pa3/e/IUTh €ro Ha JABE YacTH 0
cemsiossiM. CeMs0Iu 3apoabiiia Oy Iy T XOPOILIO BUAHBI HA KaXK10H MOJIOBUHE, OHU TOHKHE, C YETKO 3aMETHBIM JKHIIKOBaHHEM,
PacTOI0XKEHBI IO BCeH JUTMHE CEMEHH. 3apOJIbIIIEBhI KOPEIIOK OCTAHETCS Y OTHON U3 CeMSIONeH, ToYeuKa He
nuddepeHInpoBaHHA, IPEJCTaBlIeHa TOIBKO KOHYCOM HapacCTaHHS.

3aganue: 3apucoBaTh MPOOIBHBIN pa3pe3 U 3apOABIII CEMEHHU, OTMETHB dHOCIIEPM, YaCTH 3apObIIIa.

4. CaMOCTOSITEIBHO PACCMOTPETH CEMsI THIKBBI, SICEHS, alleIbCHHA WIIH JPYTHX pacTeHui. CenaTh BEIBOJ O CTPOCHHH CEMSH,
pacronoxeHuu u HopmMe 3apoIbiiia, 0COOEHHOCTIX CeMAI0eH, mouedku. JJaTh XapakKTepUCTHKY PACCMOTPEHHBIX CEMSH,
3apUCOBATH.

OmHOIONBEHBIC PACTECHUS

1. PaccMOTpeTh BHEITHHI BU 36pHOBKY MIICHUIIBL. HalTH 3apoapIL, s3HA0CTIEpM, OOPO3IKY, XOXOJIOK U3 BOJIOCKOB Ha KOHIIE
MIPOTUBOTIOJIOXKHOM 3apOJbIIy. PAacCMOTpeTh 3epHOBKH APYTUX 3JIAKOB.

3anaHue: 3apucoBaTh BHEIIHUN BUJ 3€PHOBKH.
2. PaccMoOTpeTh ol MUKPOCKOIIOM ITPOJOJIBHBIN CPe3 3epHOBKH, HAMTH 3apObIII, 0OpaTUTh BHUMAHUE Ha SNIUePMaJIbHbIE KICTKH
LIUTKA, BEITAHYTBIE B CTOPOHY 3HA0cnepMa. IlocuuTaTe, CKOJIBKO 3a4aTOYHBIX JJUCTHEB HUMEET I0YEUKA.




3aganue: 3aprcoBaTh MPOJOIBHBINA Cpe3 36PHOBKH, OTMETHB BCE YaCTH 3apOJIbIIIa U SHIOCIIEpMA.

3. Pa3o6pats 110 BHIaM HAOOPHI CEMSTH OCHOBHBIX OBOIIHBIX M OJIEBBIX KYJIBTYP. BBIIEIUTE OMHOCEMEHHBIE IIOAB! (30HTHYHBIE:
MOPKOBbB, IETPYILIKA, CENbAEPEN, IaCTEPHAK, YKPOIIL; 3JIaKH), COILIOAUS (CBEKIIA).

3allOMHUTbH CEMEHA 110 BHEIIHEMY BUJY.

JlaTuHckue HazBaHUsA pacTeHuil: ropox (Pisum sativum L.), dacons oO6bikHOBeHHas (Phaseolus vulgaris L.), rpeunxa noceBHas
(Fagopyrum esculentum L.), kiremesuna (Ricinus communis L.), mmenuria msrkas (Triticum vulgare L. ), poxxs (Secale cereale L.),
ssamerb (Hordeum vulgare L.), oBec (Avena sativa L.), kykypy3a (Zea mays L.)

KoHTpoiibHBIE BOIIPOCHL:

[To xakuM NpuU3HAKaM MOXXHO TOBOPUTH O pa3HOOOpa3uu ceMsH?

Urto 00IIero u B 4YeM OTJIMYUS B CTPOCHUHU 3apOJIbIIIa CeMsIH JBYAOJIbHBIX U OJHOIOJBHBIX PACTCHHI?
CKOJIBKO ceMs1oIeii MOXKeT OBbITh B 3apojbliie ceMeHH? [Ipumepsl.

[To xakuM NpU3HAKaAM Pa3IU4arOTCsl TUIBI CEMEHHON KOXYpbI?

UTo 03HAYAIOT MOHITHUSA: KOJIEOpH3a, KOJEONTUIIb, IIUTOK, aJIeHpOHOBBIA CIIOK?

Kakue THUIIBI CeMsTH MOXKHO BBIJICJIUTD 110 CTPOSHHUIO 3apojibiia?

Kaxue Tunbl ceMsiH BBLACIAIOTCS 10 MECTY OTJIOXKEHHS 3aIlacHBIX BEllecTB?

Noas~wdE
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Mopdomnorust kopasi. KopHeBble cucTeMbl

Lenb: 1. [To3HAKOMUTHCSI CO CTPOSHHEM TIIAaBHOTO U IPUIATOYHOT0 KOpHEH, 0COOCHHOCTIMH UX (GOPMHUPOBaHMSI, COCTABUTD
IIPEACTABJICHUE O Pa3HBIX TUIIAX KOPHEBBIX CUCTEM.

2. HayuuTbcs caMOCTOSITENIBHO OIPENEIATh TUIl KOPHEBBIX CHCTEM.

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

Xop paboTsr:

1. Ha mpumepe KOpHE# MPOPOCTKOB 3J1aKOB, TopoxXa (MU JPYTUX PACTCHUH ) HANTH 30HbI KOPHS. JIJIs 3TOro pacCMOTPETh MOJIOJIBIC
KOPHH IT0/1 JIYTIOH B ITPY MaJIOM YBEJIHMUYEHUN MUKpOcKona. HaiiTn KopHEeBO# 4eXJIHK, MPUKPBIBAIOIINH 30HY ACJIEHUS, PACCMOTPETh
KOPHEBBIE BOJIOCKH, 00paTHTh BHUMaHUE Ha UX YHCIIO U JUIAHY.

[IpumnoaHsB MOKPOBHOE CTEKJIO, HAHECTH Ha ITpernapar ¢ KOHYMKOM KOPHS KaleJbKy 4YepHO# Ty, Bokpyr yexiinka 0003HauuTCs
CIIU3b B BUJIE CBETJIOTO IISATHA.

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

2. PaccmoTpeTh TepbapHbIie 00pa3iibl pa3IMvHBIX BUJOB pacTeHUH (MUKYJIBHUK KpacuBblii — Galeopsis speciosa Mill., kinesep
myrosoit — Trifolium pratense L., monepna ceprioBuanas — Medicago falcate L., cuserr myrosoii — Succisa pratensis Moench.,
MamkeTKa o6sikHOBeHHAsM — Alchemilla vulgaris L. em Juz., Boponnii rimas — Paris quadrifolia L., mammer matickmii — Convallaria
majalis L., Matiuk nyrosoii — Poa pratensis L. (wm apyrue 37maku), rpaBuiat ropojackoit — Geum urbanum L., kynansHuIa
eBporneiickas — Trollius europaeus L. u ap.). OnpenenuTs TUIIEI KOPHEBBIX CUCTEM, OTMETHUTD Pa3Hble IO MIPOUCXO0XKACHUIO
(ayTOpU3HYIO - CUCTEMY IIABHOTO KOPHS, AJJIOTOMOPHU3HYI0, TOMOPHU3HYIO - (CUCTEMY MPHUJIATOYHBIX KOPHEH) U 1O
MOPQOJIOTHYECKUM 0COOEHHOCTSM (CTEPIKHEBYIO, MOYKOBATYI0, KUCTEBYI0, 0aXpOMUATYI0, IPEPHIBUCTO -0aXpPOMUATYIO).
OTo0path pacTeHus C pa3HBIMHU THUIIAMH T10 MECTY 3aJI0XKESHHSI IPUAATOUYHBIX KOPHEH: THIIOKOTHIILHBIC, Y3JIOBBIE (TI0y3JI0BBIE,
HaIy3JIOBBIE), MEXKI0Y3JIHEBBIC.

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

3. PaccmoTpeTh 3a5105keHIE IPUIATOYHBIX KOPHEH Ha o0erax, pa3BHBIIUXCS U3 IIa3KOB Ha KiTyOHe kKapTtodens. Crenatb
MIOTIEPEYHBIH cpe3 Yepes Mo0er B 30He IPUAATOYHBIX KOpHeH. ONpeIeanTh YHCII0 X 3aJI0KeHUST BHYTPH CTEOIIA.

3ananue: 3apucoBaTh BHEIIHUI BH] M CXEMY ITONIEPEYHOT0 Cpe3a, OTMETHB KCHIIEMY U (hJI03MY B ITyUKax, KaMOHaJIbHYIO 30HY,
MEPBUYHYIO KOPY, NPUAATOYHBIE KOPHU.

KoHTponbHbIEe BOIIPOCHI:

ITo xakuM IpHU3HAKaM KIacCH(DUIUPYIOT KOPHEBBIE CUCTEMBI?

Ha3zBaTh THITBI KOPHEBBIX CHCTEM II0 MMPOUCXOXKACHHUIO, MOp(oJorniIeckre TUIbl. [IpuBecTn mpuMepsl.

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

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

ARE A

Bunousmenenus kopHeut

Hens: 1. [To3HAaKOMUTBCS ¢ pa3HBIMU TUIIAMU BHIOM3MEHEHUI KOpHEH.

2. HayuuThcs caMOCTOSTENBHO OMPENEIIATh TUIT BUOM3MEHCHHS KOPHEH M OMUCKHIBAThH €r0 CTPYKTYPY.

Marepuainsl K 3aHATHIO: repOapHbIe 00pa3Ibl HEKOTOPBIX PACTCHHMI (€11, COCHBI, JIFOIHHA, TOPOXa, KJIEBEepa, YHUCTSIKa BECCHHETO,
JIFOOKH IBYJTUCTHOM, OYMTKA ITYPITy PHOT'O, TABOJITH HIECTHIICTIECTHOM ) TIO TEME «METaMOp(03bl KOPHEBBIX CUCTEM»; IIOCTOSHHBIE
rpenaparsl KIIyOeHbKOB Ha KOPHSIX 0000BBIX, KOPHA-TIPUCOCKH ITOBUIIMKH; PUKCUPOBAHHBIE IIPETapaThl MUKOPHU3bI 1 KOPHEBBIX
IIUIIEK; KOPHEIJIOAbl HEKOTOPBIX OBOIIHBIX KYJIBTYP (MOPKOBH, CBEKJIBI, PETIBI U T.I1.).

Xon paboTsl:

1. Paccmorpets o siynoit "Mouky" KopHeii cocHsl (Pinus sylvestris L.) wiu enu (Picea abies (L.) Karst.) , BergennTs MUKOpU3HBIE
Y POCTOBEIE, 0OpaTHUTh BHUMAHHE HA UX OTIHYHSI.

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

3aganue: 3aprucoBaTh BHEIIHUN BHJI KOPHEH COCHBI U KOHYMK MHUKOPHU3HOTO KOpHS Oosiee KpymHbIM MiaHoM. Crenate 0003HaYCHMS.




2. PaccMoTpeTh KOpHEBYIO cHCTeMy JifonHa nitk kiesepa (p. Trifolium), ropoxa (Pisum sativum L.). Haiitu kopHeBbIe KiTyOSHBKH.
PaccMoTpeTh Ha TOTOBOM IIpenapare cpe3 uepe3 KIyOeHeK, 00paTUTh BHUMAaHHUE, B KaKOi 4acTH KOpHS popMHpyeTCs
OaKTepUOHTHAS TKAHb, KIICTKH KOTOPOil HAITOJIHEHBI KITyOSHbKOBBIMH OaKTepUsIMU. BOKpyT OaKkTepHOHUTHOM TKaHU PaCIONAraloTCs
KJIETKU apeHXHUMBI, IepeXosieii B nepuaepMy. BHyTpH mapeHXUMBI TPOXOIAT IPOBOISIIIHE ITyYKH, CBSI3BIBAIOIINE KITyOSHEK C
IIPOBOSIIIEH CHCTEMOM KOpHS, Ha KOHYHMKE KIIyOeHbKa HMEIOTCS KJIETKH MEPUCTEMEBI, 00eCIIeYBAIOIINe POCT KIIyOeHbKa.
3aganue: 3aprucoBaTh BHEIIHUI BUI KOPHEBOW CHCTEMBI C KIIyOSHbKaMU U TIOTIEPEYHBIN cpe3 uepe3 KIIyOeHeK Ha TOTOBOM
mpemnapare, BJeJaTh He00X0AMMbIe 0003HAYCHSI.

3. PaccMoTpeTh BHELIHUI BU/I KOPHEBBIX CUCTEM YnCTsIKa BecenHero ( Ficaria verna Guett.), nro6ku aBynuctroit (Platanthera
bifolia (L.) Rich.), ountka mypmypsoro (Sedum purpureum (L.) Schult.). Haiitu 3anacaromiie (KOpHEBbIE IIHIIKH) U TUTAIOIHE
KODHH.

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

4. PaccMOTpeTh BHEUIHUH BUJ MOBHIKKH eBporelickoii (Cuscuta europaea L.), HaliTH KOPHH -ITPUCOCKH, TOCMOTPETh Ha CBA3b
KOPHEH! ¢ paCTeHNEeM-X03IMHOM. PaccMOTpeTh rOTOBBIH IIpenapar IMOIepedHOro cpe3a cTedIs C KOPHIMH - IPHCOCKAMU ITapa3uTa.
OO6paTUTh BHUMAaHHE Ha CBSI3b C MPOBOSIICH CUCTEMOMN X0O3sIHHA.

3aganue: 3aprcoBaTh BHEITHUH BUJ U MTOMIEPEYHBIN cpe3

5. PaccmoTpeTs BHeIHIH B KopHEI010B MmopkoBH (Daucus sativa (Hoffm.) Roehl.), ceexuer (Beta vulgaris L.) u mp. Haiitu
cOoOCTBEHHO KOPEHb, THIOKOTIIIBHYIO YacTh KOpHEIIoAa (IIeiKa), pO3eTKY JIHUCTHEB (TOJIOBKA).

3ananue: 3aprcoBaTh KOpHETUIOAB. OTMETUTH Ha PUCYHKE COOCTBEHHO KOPEHbB, TUIIOKOTIIIbHY IO YaCTh KOPHEIUIOAA, PO3ETKY
JIUCTHEB.

KoHTposibHBIE BOIIPOCHI:

OTNHYAIOTCS JIU IPOUCXOXKIEHUEM KOPHETUIO U KOpHeBas IIHIIKa?

Kaxue THIIBI KOPHEBBIX MIMIIEK MOXXHO Ha3BaTh, U Ha YeM OCHOBaHA WX KiacCHpHUKAIs?
Uro takoe Mukopuza? KakoBo eé 3HaueHue 1isi 000MX MapTHEPOB?

Kakue cymecTByroT THIIBI MUKOPHU3BI? B yem Bblpakaercs Metamop(do3 KOpHs PH MUKOpHU3e?
Kak gacTo BcTpeuaercst Mukopusa B ipupozae?

Hazosute nmpumepsl Apyrux MetraMmop(do30B KOPHEH.

ok wdE
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Mopddonorus nodera

Ctpoenue nobdera. PutMm pazputus

Iens: 1. II03HAKOMUTBCSI CO CTPOCHHUEM I100ETr 0B, 0COOCHHOCTSIMU UX (POPMHUPOBAHUSL, COCTABUTH IIPEICTABICHUE O PA3HBIX THIIAX
1100eros.

2. HayunThcsi caMOCTOATEIBHO ONPEAEIIATh PUTM PAa3BUTHUS, IPOAOKUTEILHOCTD KU3HU OOETOB. .

Matepuansl K 3aHATUIO: TOOErH pa3HOOOPa3HBIX TPABSIHUCTBIX U JPEBECHBIX PACTEHU (IUKas pellbKa, SICHOTKA, MAaHXKeTKa U
JIpyTHe TPaBbl. IOOETH IePEBLEB - SICEHb, KIIEH, JInMa, 1y0, Oy3uHa).

Xonx paboThL:

1. PaccmotpeTs Ge3nucTHble mobern 6y3uusl (Sambucus racemosa L.) Haiitu tucToBbIe pyOILIbI M TUCTOBBIE ClieAbl. OTMETHUTH
BEreTAaTHBHBIC U T€HEPATHBHBIC IIOYKH, U3yYHTh UX CTPOCHHUE.
3ananue: 3apucoBaTh 00N BUJ TOOETa, pa3HbIe TUIIBI T0YEK Y Oy3HHBI.

2. Paccmotpets GesmuctHbIe mobern sicens (Fraxinus pennsylvanica Marsh.), kirena (p.Acer L.), mamst (Tilia cordata Mill.), ny6a
(Quercus robur L.) HaiiTi trcTOBBIE PyOLBI, OTMETUTH PACIIOIOXKCHUE JIUCTOBBIX CIICAOB HA HEM.

3ananue: 3apucoBaTh BHEIIHUN BUJ 100€ra, OTMETUTh BEPXYIICUHYIO U OOKOBBIE IIOYKH, Y3JIbI, MEXKA0Y3IIHU.

[To moyeyHOMY KOJIBITY (30Ha YKOPOUYEHHBIX MEXKIOY3JIUH B MECTE PACIIONIOKEHHUS TOYEUHBIX YEITyil) OIpeaeIITh TPAHHILY
TOJUYHOTO MpupocTa. Ha mpoTsHKeHWH 0JHOT0 TOJUYHOTO IIPUPOCTa H3MEPUTH JITUHY BCEX MEKIOY3JIH, HAUHHAS C CAMBIX
KOPOTKHX Ha MOYETHOM KouibLie. [IocTpouTh rpadMK M3MEHEH U JUTMHBI MEXKI0Y3JIMH B IIpeeiaX FOJMIHOT0 IPUPOCTa, Ha OCH
abcuuce OTIOXKUTh AIUHY MEXI0Y3JIull, Ha OCH OpJUHAT —HOMeEpa.

CoeaNHUTH OJyuYeHHbIe TOUKU. TakuM 00pa3oM, OJIyYUM OJHOBEPIINHHYIO KPUBYIO, IOKA3bIBAIOILYIO X0/ pOCTa mobera 3a
BEreTallMOHHBIN Ce30H (ToAnyHEIN nober). B Havase pocta MEXI0y3Iusl KOPOTKHUE, 3aT€M [TOCTEIICHHO yBEJINYUBAIOTCS, a B
BEpXHEH 4acTH Imodera CHOBa yKOPauUBAIOTCA. MexT0y3ITHs MAKCHMaIbHOW JUTHHBI y Pa3HBIX BUIOB PACTCHHI MOT'YT OBITE B
pa3HBIX yUacTKaX TOJUYHOTO Imobera: OJIrke K OCHOBAHHIO, B CEPEAHHE MITH Y BEPXYIIIKH, HO OHOBEPIIHHHOCTE COXPaHSIETCS.

3. Paccmorperts Ge3nuctHble moberu ayda (Quercus robur L.) Ha# T aucToBbIe pyOLbl, OTMETHTH PACIIONIOKEHHE JINCTOBBIX CIICI0B
Ha HEM.

3ananue: [To moueyHOMY KOJIbILY (30Ha YKOPOUEHHBIX MEKIOY3JIHH B MECTE PACIIOI0KEHUS TIOYSUHBIX YeIlyi) OnpeneanTh
IpaHuUIly TOJUYHOTO npupocTa. Ha npoTsHhKeHHn 0JHOr0 TOAUYHOTO IPUPOCTa U3MEPUTH AJIMHY BCEX MEXXIO0Y3JIUi, HAUMHAs C
CaMBIX KOPOTKUX Ha IOYEYHOM KoJiblie. [TocTponTs rpadik N3MEeHEHUS ATUHBI MEXI0Y3JINH B Ipeesiax TOANYHOI0 IPUPOCTa, Ha
ocH abCITCC OTI0XKHTE IIIHHY MEXJI0Y3IHH, Ha OCH OpAnHAT —HOMepa. COeMHUTS IOITyYeHHbBIE TOUKH. ONpeeuTh, COBIIATAIOT
WM HE COBIAAAIOT TOANYHEIA U 3JIeMEHTapHEI mobdern. Y ayda B mpeenax roOAHYHOTO M00era MOXHO BBIISIUTH HECKOIBKO
3JIEMEHTaPHBIX.

KoHTtponbHbIe BOIIPOCHI:

1.HazoBuTe o0uiue npu3Haku nodera

2.TTo xakuM mpU3HaKaM MOXHO Kilaccuduiuposate nmoderu?

3.YTo 03HAYAIOT MOHITHS «TOAHYHBIA IOOETY», «dNIeMeHTapHbIi mober»? UTo B HUX 00IIero, B 4eM OTIHIUs?

4. TTo kaKUM MpPU3HAKaM KJIACCUPHUIUPYIOT MOYKU Ha odere?




Tumbl HapaCTaHUS M BETBICHUS TOOETOB.

Lenb: 1. [T03HAKOMUTHCSI C TAIIAMH HapacTaHUs IOOETOB, 0COOCHHOCTSMHU UX (HOPMHUPOBAaHHUS, COCTABUTH NPEIACTABICHUE O PA3HBIX
THTAX BETBJICHUS IOOETOB.

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

Xox paboTsl:

1. PaccMmoTpuTte MmHOroseTHHE oberu sicenst (Fraxinus pennsylvanica Marsh.), cocTosiiue U3 HECKOJIBKUX TOJAHUYHBIX IIPUPOCTOB.
Kak ocymiecTBisieTcs ©KeroiHOE HapacTaHue ATUX 1o0eros? BepxyiieyHas moyka TpOraeTesi B poCT, pa3BEPTHIBAIOTCS 3aJI0/KCHHBIC
B HC JICTOBBIC 324aTKH, BEITATHBAIOTCS MEXKI0Y3JIHS 38 CUET HHTEPKASIPHOTO POCTa, (POPMHUPYETCS HOBBIN T'OIUYHBIN T0OET, 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 BEPXYIICUYHOMN ITOYKU HA3bIBAETCSI MOHOIOIHATBHBIM
(monos —ouH, podium — ock), a BeTBieHHe GOKOBBIM. [IprueM, Mbl MOKEM YBHIIETh Y JIPEBECHBIX PACTEHUI, YTO TPOTAKOTCS B POCT
caMblIe BEPXHHUE [TOYKH FOJHYHOIO IPUPOCTA, B Oa3aubHOM yacTy mobera Mmoyky crsme. Takoe BEeTBICHHE HAa3bIBACTCS
aKpoTOHHBIM. TakuM 00pa3oMm, y siceHs: HOPMHUPYETCS MOHOTIOIUAIbHAS CHCTEMa TOOETOB.

2. PaccmoTpuM HapacTaHue TiIaBHO#M ocu 1 BeTBienue y utsl (Tilia cordata Mill.). BHumarensHO TOCMOTPHUTE Ha BEPXYIIKY JIHIIBI
oJ1 JTynoi. MOXHO YBU/IETh, 4TO BEpXYyIIIEUHAs MOYKA OTMHUPAET, HHOTJA OCTACTCS B BHJIC MaJCHBKOTO 3aCOXIIET0 MeHbKa M
BH/JIEH TOJIBKO HEOOIBIION pyOer.

Ha crneayromuii rox Hapactanue nmobera OyaeT 3a cueT 00KOBOM, BEpXHEH 110 MONI0KESHHIO, HATOMIHAIOIIEH BepXylIeunyto. Takum
00pa3oM, MHOTOJICTHU# MOOET 0Ka3bIBACTCS COCTABICHHBIM U3 TOAMYHBIX IPUPOCTOB PA3HOTO MOPSIKA, €KETOTHO MPOUCKOIUT
nepeBepuInHUBaHue. Takoil THII HapacTaHus OyIeT HAa3bIBATHCS CUMIIOIHAIBHBIM. A MOCKOJIBKY IEPEBEPIINHIBAHNE
OCYIIIECTBIIIETCS 3a CUET CaMOi BepXHeH OOKOBOM MOYKH —aKPOCHMITOAHAIBHBIM.

Kpowme moukwn, obecnieqnBaromieil nepeBepIInHIBaHIE Ha CIIEAYIOIINH IO/, TPOTaeTCs B pOCT M 9aCTh HIKE PACTIOIOKESHHBIX
OOKOBBIX MTOUYEK, HO OTIATH-TAKHU, CAMBIX BEPXHHX I10 IMOJIOKEHUO (akpoToHust). Takum 06pazom, GopMHUpyeTCs CUMIIOTHATbHAS
cucrema.

VY TpaBsIHUCTBIX PACTCHUH THIT HAPACTaHUS OIPEACIIACTCS IOJI0KEHHUEM [IBETOHOCHBIX ITOOET OB, €CJIM OHU MTa3yIIHbIC — HApAaCTaHUE
MoHomoaAnansHoe. Ecii BepxyIednsie — nanpHeiilnee HapacTaHHe BO3MOKHO TOJIBKO 3a CUCT MMa3yIIHBIX I0YEK, HapacTaHue OyaeT
CHMITOIHATbHBIM.

3amanue:

3. OmpeienuTh THI HApACTAHMS M BETBIICHUS CIIEYOIINX pAaCTEHMIA: KiIeH siceHenncTHbIi (Acer negundo L.), 6epesa (p. Betula),
cupens (p. Syringa). [Tokazats cxeMy HapacTaHUs ¥ BETBJICHHUS.

4. TTo MOJT0’KEHHUIO IIBETOHOCHBIX MOOETOB (Ma3yIIHbIC WK BEPXYIIICYHbIC) OTPEICITUTh TUI HAPACTAHUS CIICTYFOIINX TPABIHUCTHIX
pacreHuii: mogopoxxHuk 6onpmoii (Plantago major L.), rpaBuiart peunoii (Geum rivale L.), cMonka nunkas (Viscaria viscosa
(Scop.) Aschern.), BepGeiinnk o6sikHOBeHHBIH (Lysimachia vulgaris L), kopocraBuuk mosreBoit (Knautia arvensis (L.) Coult.),
npema 6enas (Melandrium album (Mill) Garcke.). Hapucyiite cxeMy cucTeMbl T0oOEToB 3TUX BHIOB. [louemMy BO300OHOBIEHHE
TPaBSIHUCTHIX PACTCHUI Ha3bIBACTCS 0A3MCHUMITOIHAIBEHBIM?

5. PaccmoTpuTe 00pa3oBaHKe CHCTEMBI TOGETOB y IiayHa 6ymasosuaHoro (Lycopodium clavatum L.) kak mprMep aHM30 TOMHO#
nuxoroMuu. [To kKakuM MpU3HaKaM BETBJICHUE Ha3bIBaeTCs BepXylieuHbiM? Kak oHo ipoucxoaut? J{ist cpaBHEHUS pACCMOTPHUTE
tayoMbl ykyca (Fucus sp.). 3apucyiite.

KoHTponbHbBIE BOIIPOCHI:

Kax npoucxonut o6pa3oBaHue MOHOIIOJUAIBHON cUCTEMBI I0OETOB?

UTo 3HaUUT OTKPBITAsl U 3aKpbITas cucTema 1moderon?

Kaxumu MoryT OBITH IPHYUHEI NIEPEBEPITHHUBAHUS?

Kaxkas cucrema moderos Ha3bIBaeTCs CUMIIOANANbHOM? KaKoBBI TUIIBI CUMIIOAMAILHOTO HapacTaHUs?
Buonoruueckoe 1 X0391CTBEHHOE 3HAUEHUE CUMIIOANAILHOIO HapacTaHUsl.

abrwbhE

Metamopdo3sl nobdera

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

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

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

Xon paboTsl:

1. PaccMoTpuTe npeyiokeHHbIe repOapHble 00pa3libl, HAalAUTEe MHOTOJICTHIOI 00EroByIo OcHOBY (onyBaHuuk (Taraxacum
officinale Wigg.s.1.), kyneny Polygonatum odoratum (Mill.) Druce), kinesep ropusiii (Trifolium montanum L.), kiaeBep ayrosoit
(Trifolium prate L.), kynsips iecnoii (Anthriscus sylvestris (L.) Hoffm.), uncroren ( Chelidonium majus L.), kopoctaBHHK mosieBoi
(Knautia arvensis (L.) Coult.), sty nozneByro (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 JBYJIACTHBIN
(Maianthemum bifolium (L.) F.W. Schmidt), Boponuii riras (Paris quadrifolia L.), ropen 3smeunnstii (Polygonum bistorta L.) u ap.).
3aganue: BeibepeTe pacTeHUs ¢ KayAeKCaMH, SIIMTCOreHHBIMH U THIIOTEOTeHHBIMH KOPHEBHIIAMH. BHIMAaTEIEHO PAaCCMOTPHUTE
cnocob 00pa3oBaHusI, XapaKTep HApacTaHHsI U BETBJICHUs. 3apHCOBATh BUJ IPEACTABUTEIICH Pa3IMYHBIX [PYIIIL.

2. PaccMOTpeTh BHEIIHUIA BHI, IPOIOJIBHBIN U [TONIEpEeYHbIi pa3pessl iykoBuiisl tuann (Lilium L.), perruaToro myka (Allium cepa
L.), mapmwmcca (Narcissus L.), Tronemana (Tulipa L.), ramrousero syka (Muscari Mill.). BeIsCHUTE pa3HHILY B CTPOEHHH, CIIOCO6E
00pa3oBaHusl, MPOJOIDKHTEIHLHOCTH KH3HH.

3ananue: 3aprcoBaTh MPOIOIBHEIHN U TOTIEPEYHBII Cpe3bl pa3HBIX JIYKOBUI], 0003HAYNTH IIOKPOBHBIE U 3aI1acalolIie YelIyH,
BEpXyILICYHbIC U Na3ylIHbIe T0YKU. CenaTh BBIBOABI O TUIIAX HAPACTAHMUS, IPOAODKUTEIBHOCTH )KU3HH, CIOCOOHOCTH K
BEreTaTHBHOMY Pa3MHOXKCHHIO.

3. Paccmorpers kiryOHemykoBuIb riaauoayca (Gladiolus imbricatus L.) Kakast qacts mobera mozBepraeTcst mapeHXUMaTH3ann?




Kaxk mpoucxoaut BereraruBHoe pasMHoxxeHne? Kakoii crioco6 HapacTanusi?

3aganue: 3apUCOBATH BHEIITHHI B U TOTIEPEYHBI cpe3 KITyOHEeIyKOBUIBEL. OTMETUTH TUCTOBEIC PYOLBL, HOYKH, IPUIATOYHEIC
KOPHH, CTOJIOHBI C «JICTKaMM».

4. PaccMoTpeTh BHEIIIHUIA BUJT ceMUuHuKa eBporieiickoro (Trientalis europaea L.) unn anokesr myckycHoi (Adoxa moschatellina
L.), semmstunku necHoit (Fragaria vesca L.). 3aganue: Haiitu nmoaseMHble U Ha[3¢MHBIE CTOJIOHBL, 3apHCOBATD.

5. Paccmortpets kiryonu kKapTodens (Solanum Tuberosum L.), ronmuram6ypa (Helianthus tuberosus L.). Haiitu Bepxymky u
OCHOBaHUE, JIUCTOBBIE PYOIIbI, HOYKH.

3aganue: 3apucoBaTh KIIyOHH KapTodels U TonuHaMOypa.

6. Paccmorpets puiutoxmaauu urmnis! (Ruscus hypophyllum L.), kmagoauu cnapxu (Asparagus L.), KOTI0YKH OOSIPBINTHIKA
(Crataegus sanguinea Pall.), ycst orypua (Cucumis sativus L.). Bee 910 npuMeps! pa3HbIx BHIOH3MeHeHHI Tobera. Kakue dyHKIn
oHu BeinonHAT? Kakue noderu noasepratorcs nogo0HoMy MeraMopgo3y?

3amanue: 3apucoBaTh.

KonTponbHbie BOMPOCHI:

UeM OTIIMYAIOTCSI KOPHEBUINE U KayJeKc?

Kaxk oTnnunTh KOpHEBHUIIA IO MPOUCXOKACHUIO?

[TpuBenuTe mpuUMeEpPHl PaCTEHUH C Pa3HBIMH THIIAMH KOPHEBHILI.

Uto Takoe mapTUKYJISIHS U KIOHUPOBAaHHE?

Kakumu npuszHakaMu XapaKTepU3YIOTCSI CTOJIOHBI, Kakie (PYHKIIMU OHU BBIIOJHSIOT?

Kaxas pazanna Mexay KiryOHeTyKoBUIaMH 1 JTyKoBuamu? [1o KakuM nmpu3HakaM MOKHO KJIaCCH(PHUIIMPOBATH
JIYKOBHIIBI?

ok wbdE
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OmpeJieneHre AepeBbeB U KyCTapHUKOB B 0€3JIUCTHOM COCTOSIHUU.

Henp: 1. HayunThest caMOCTOSITETFHO ONPEACIISTh THII HAPACTaHUS U BETBICHUS TOOETOB.

Marepuaibl K 3aHATHIO: TTOOETH pa3HOOOPa3HBIX IPEBECHBIX PACTCHHI

Xog paboTsr

1. PaccMoTpeTh oOeru pa3HbIX IPEBECHBIX PACTCHU (JIUITBI, Oepe3bl, TOMOJIS, OJIbXH, 1y0a U Ap.). Hal T npu3HaKku, Mo KOTOPHIM
MO>KHO MX OTJIMYUTh: PACIOJI0XKEHHUE IT0YeK, UX ¢popMa U CTpOeHHE, LIBET I100era, XapakTep JUCTOBBIX PyOIIOB U CJIEIOB U T.J.
3ananue: [1op3ysich onpeaenuTeNeM, ONPEIeITUTh 0 HOOeTaM IPeII0KEHHBIX PACTEHU I UX BUAOBYIO IPUHAIEKHOCTE. 3aNTUCaTh
MOP(OJIOTHYECKY IO XapaKTEePUCTUKY Pa3HBIX BUIOB B TaOIHILy 1:

B mporiecce caMoCTOSTENBHONM MHIUBH Ty AIbHOW Pa0OTHI OTIPEICTUTH OCHOBHBIE BHJIBI JPEBECHO-KYCTAPHUKOBOM (DIIOPHI HATIICH
I10JIOCHI B O€3JIUCTHOM COCTOSIHUU. 3HATh JIATUHCKUE Ha3BAaHUS, yMETh Pa3IndaTh 10 MOP(OIOrH4eCKUM IIPU3HAKAM.

Cpnartb 3a4eT 1o Teme (opopMiieHHas TabauIa, 3SHAHUE JIATHHCKUX HA3BaHUH U B «JTUI0» HEe MeHee 30 BUIIOB AePEBbEB U
KycTapHUKOB). CIIHCOK 00s3aTEeIbHBIX BUAOB IpUjIaraeTcsl.

Tabmuna 1.
IIpuznaku

Haspanue

BH7A

(pycckoe M TaTHHCKOE) Pacnonoxe-Hue moyex XapakTep JTUCTOBBIX 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 €70 MOP(POIOTHISCKIMH OCOOCHHOCTSIMHU.

2. Hay4uThCsi CaMOCTOSATEIBHO OIMPEACIIATh MOP(OJIOTHUSCKUE THITHI PACUIICHEHUS JIMCTOBOM TUTACTHHKH, KPasi ¥ YKUITKOBAHUS
nucTa, (GOPMbI TUCTOBOM IJIACTUHKH, OCHOBAHUS U BEPXYIIKH JIUCTA.

Xox paboTsr:

1. BHMMaTeJIbHO U3YUYHUTE B yueOHUKE pazest Mopdoiioruu aucta (Mopdoiaornyeckoe pacuiieHeHHE JTUCTA, IIPOCTHIC U CJI0KHbBIE
JIMCThA, POPMBI TUCTHEB), PACCMOTPUTE PUCYHKH. B mpakTukyme 1o mopdosnaoruu HaiguTe ocoobie GOPMBI IUCTHEB U THITBI
pacuiieHeHHs, He BKIIFOUSHHBIC B TAOIHILY, (POPMBI BEPXYIIKH 1 OCHOBAHHS JINCTOBON TIACTHHKH, PACCMOTPHTE TepOapHBIi
Marepuad.

3aganue: BoInosHUTE KOHTPOJIbHYIO padoTy. OnumuTe nNpeayiosKeHHbIE JTUCThS M0 CIEAYIOIIeMYy IJIaHy: JINCT IPOCTON MIH
CJIOKHBIH, IICIbHBIA WU PaCCEUEHHBIH, TUIT paccedeHus1, (opMa JIMCTOBOM MIACTUHKHU WIIH JTUCTOYKOB 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 (PyHKIUH.

Kax moxHO knaccuduuupoBats IUCThs Ha nobere? dopmaluu JIMCThEB Ha molere.
UYro Takoe rerepoduiuins, aHuzopuIna?

ITo xakuM NpU3HaKaM BBLAEIAIOTCS TUIIBL paccedeHusa? IIpusenure mpuMepsl.

el
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JKuzHeHHbIe GOPMBI TPABIHUCTBIX PACTCHHI

Hens: 1. [To3HAKOMUTBHCS C Pa3HBIMU THUIIAMHU KU3HEHHBIX ()OPM TPABSHUCTBIX PACTCHHIA.

2. HayuuTbcs caMOCTOSITEILHO ONPEACIIATh KU3HEHHBIE (POPMbI KOHKPETHBIX BUJIOB.

Martepuansl K 3aHATHIO: TepOapHbIe 00pa3Ibl TPABSIHUCTHIX PACTEHUH Pa3INYHBIX KU3HEHHBIX QOPM (CTEPIKHEKOPHEBBIX C
MHOTOTJIaBBIM U OJJHOTJIABBIM KayJIeKCOM, KOPOTKOKOPHEBHIIHBIC, JITUHHOKOPHEBHUILHEIE, PHIXJIOIEPHOBUHHEIE,

IUIOTHOJAE PHOBHUHHBIE, CTOJIOHO0Opa3yIOIIHe, TyKOBUYIHEIE U KITy OHETyKOBUIHBIE ), )KUBBIE TIPIMEPHI Pa3HBIX )KU3HEHHBIX (DOPM.
Xon paboThr:

1. PactipeneniuTh pa3gaTOYHBIl MaTeprall 1o )KM3HEHHBIM (OpMaM UCXO.I U3 OCHOBHBIX IIPU3HAKOB KJlacCU(PHUKALIUU.

2. BBISICHUTD OCHOBHBIC OTJIHYUTEIbHBIC TPU3HAKY Pa3HBIX )KU3HEHHBIX (HOPM.

3ananue: 1. 3apucoBath, 3anIMCaTh IPUMEPHI IO KaXA0U )KU3HEHHOU (hopme.

2. Ilo nnaHy 5aTh pa3BepHyTOEe MOP(OIOrHYECKOE ONMHUCAHKE MPEUIOKEHHBIX 00bEKTOB.

ITnan 3K010r0-MOp(HOIOrHUECKOTO OMUCAHUS

TPaBSIHUCTBIX PACTCHHI

1. Ha3Banwue pactenus (pycckoe M OMHApHOE JIATHHCKOE), CHCTeMaTHUeCKash TPUHAIIICKHOCTh (CEMEHCTRO).

2. Mecro oburanus (yka3aTb paCTUTEIbLHOE COOOIIECTBO, B KOTOPOM COOPAHO aHAU3UPYEMOE PACTEHUE):

JIeC: HIUPOKOJIUCTBCHHBIH (yOOBBIH, JTUMOBBIA, KIICHOBBIH U JIP.), MEJIKOJIUCTBEHHBIN (0€pE30BBIi, OCHHOBO-0JIbXOBBIN), XBOWHBIH
(enoBBIH, COCHOBBIH, TUCTBEHHUYHHK ), CMEIIAHHBIN (XBOHHO-IITUPOKOIUCTBEHHBIN);

IIyT (IOEMHEBIH, CyXOI0OIbHBIN);

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

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

KyJIbTypHBIE cooOliecTBa (II0JIe, caji, Oropo, napk, JeConapK u T.1.).

3. OG11ast XxapaKTEepUCTHKA )KU3HCHHON (DOPMBI: OTHOJICTHUK (IPOBOM, 03UMBIH ), IBYJIETHUK, MHOTOJICTHUK (MOHO- UITH
MIOJINKAPIIMYECKUH).

4. ITon3eMHbIe BETETaTUBHbIE OPTraHBl.

a) KopreBas cucrema 1o ¢popme (CTepkHEeBasi, MOUYKOBaTas, KUCTEBasi, 0axpoMuaTas 1 T.J.), IO IPOUCXOXKACHHUIO (TIepBUYHAS,
BTOpHYHAs, CMEIIaHHAs), IO 0COOCHHOCTSAM pa3MEIIeHNs B OYBe (IKCTEHCHBHAS, HHTCHCHBHAS, ITOB €PXHOCTHAS U T.1I.);

0) [Toazemusbie mobderu:

Kopaesulle - xapakrep pocTa (IJIUHHOE, KOPOTKOE, YKOPOUEHHOE, BEPTUKAIbHOE, TOPU30HTAIBHOE, KOCOE, MOHO - HJIU
CUMIIOUAJIbHO HapacTAIOIIEee, THIIO- UIIU SMUT€Ore€HHOE), TOJIINHA;

Kny6nu - popma, BenmumHa, OKpacka, XapaKTep MOBEPXHOCTH, IPOUCXOXKACHHE (THITOKOTHIIFHBIC, HA CTOJIOHAX);

JIykoBuns! - hopma, BEITHYHHA, OKpacka, XapakTep IMOBEPXHOCTH, IIJIEHYAThIe, YeITyHJaThle, MOHO - MIIM CHMITOHAITEHO
HapacTaoIlie, MHOTOJICTHHAE U OJHOJETHHE. IPOCTHIE U CIOXKHBIE, MOP(OIOTHIeCcKas IIPUPOa TyKOBUYHBIX JeITyi (HH30BbIE
JIUCTbsI, OCHOBAHUS CPEJUHHBIX);

CTONOHEI - ITIMHA, OKPACKa, TOJIINHA, CTENIEHb Pa3BETBICHHOCTH;

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

5. HanzemHble OpraHsl.

a) Mopdoorus Hag3eMHBIX T00eToB: quddepeHnnanys no GyHKIUAM (TeHepaTUBHBIC, BETeTaTHBHBIC, BETETaTHBHO-
TeHEPaTUBHEIE ), THITHI IT0OETOB MO JTHHE MEXI0Y3THH (PO3eTOYHBIE, TOIyPO3EeTOYHEIE, 6€3p03ETOUHBIC ), IO HAIIPABICHUIO POCTA H
II0JIO’KEHUIO B IPOCTPAHCTBE (OPTO - U MJIArUOTPOIIHBIE, [I0JI3Y4He, CTENOMUECS, IPUIIOAHUMAIOINECS, BBIOLUIMECS U IIP. ), 10
JUTATENBHOCTH XKHU3HH (IUKIMYHOCTh: MOHO-, TN~ WX TIONUIUKINYECKHE TI00ETH), HATMYHe MOOETOB ¢ HEMTOIHBIM IIUKIIOM
pa3BUTHSA, BUIOM3MEHEHHUS HaI3eMHBIX [TOOETOB, MOJI0XKEHUE TT0YEeK BO30OHOBIICHUS.

Crebenb - hopMa Ha TOIIEPEIHOM CEUEHUH, TOIIIHHA, [IBET, XapaKTep IIOBEPXHOCTH U CTETICHb ONYIICHUS, BUAOU3MEHEHUS CTEOIIS.
JIucThs - THI TUCTOPACTIONOXKEHUS (OUepeIHOEe, CYIIPOTUBHOE, MyTOBYATOE), HATMYNE JINCTHEB Pa3HBIX GopManuii (HU30BBIX,
CPEIMHHBIX U BEPXOBBIX), Pa3HOOOpa3ue CPEANHHBIX JIUCTHEB (TeTepo- WIH aHU30(UINA), TUIl CPEIUHHBIX JIUCTHEB (IIPOCTHIE,
CJIOXHBIE), CTEIIEHb BBIPAXKEHHOCTH y HUX Y€pEelIKa, IPUIKCTHUKOB, BlIaraauina 1 ux gopma. Xapaxrep JIMCTOBBIX IJIACTHHOK
(e TbHEIE, JIOTIACTHEIE, Pa3/IeNIbHBIC, pACCEUCHHEBIE), NX (hopMa (IS JIOIMACTHBIX, pa3elbHBIX U PACCEUCHHBIX YKa3aTh TaKxkKe GopMy
JomacTeif, CeTMEHTOB, JIoJIeif), popMa OCHOBaHHS M BEPXYIIKH JIUCTOBOH IUIACTHHKH, XapaKTep Kpas U KWIKOBaHHS JIHCTa,
OKpacKa BepXHEH U HIDKHEH TOBEPXHOCTH, OCOOCHHOCTH OITyIIEHUSI.

6) CouBerust - TUI (IIPOCTHIE, CIOXKHBIE), Ha3BAaHUE (KUCTh, KOJIOC, METEJIKA, TUPC H T.1.), XapaKTep OJUCTBEHHOCTH (GPOHIO3HEIE,
OpakTeo3HbIe, PpoHAYIIE3HBIC, JOPAKTEO3HBIC ), OCOOCHHOCTH AlMKAJIILHBIX MEPUCTEM H IOCJIEI0BATEILHOCTh PACITyCKaHUS
LBETKOB (OTKPBITHIE, HEONPEAEICHHBIE, OOKOLIBETHBIE, BEPXOLBETHBIE, 3aKPBITHIEC, OIPEECIICHHBIE), TUIl U XapaKTEPUCTUKA
cuHbnopecueHIuU (00beJUHEHHBIX COLIBETHH) - MOHO- MJIH IOJIMTEINYECKUE, METEIbYAThIE, THPCOUIHBIE, IIP.

6. PenponyKTUBHEIE OpraHBbI.

a) [[BeTOK - Ha IBETOHOXKE WJIM CUASTYUI, IBETOJIOXE (BBITYKIIOE, INIOCKOE, BOTHYTOE), XapaKTep CUMMETPHH (IIPaBHIbHBIH,
HEeNpPaBUIbHBIN), pACIOJIOKEHUE YaCTeH Ha IIBETOIO0XKE (LUKINIECKUH, TeMULIUKINYIECKUH, alluKINYEeCKUi), 000CMObIH WU
OJIHOTIOJIBIN, THUI OKOJIOIBETHHKA (TIPOCTOM, CIIOKHBIN); TPOCTOIH OKOJIONBETHUK (PopMa, YMCIIO JIUCTOYKOB, HX OKpackKa,
OIyLIEHME U IIp.), yaledka (popma, 4uciIo YalleIUCTUKOB, UX (opMa, CTENIeHb CpacTaHUsl, OKPAacKa, OIYLICHUE), BEHUUK
(dbopma Benuuka, hopMma U CpacTaHUE JIEIIECTKOB, HAIMYUE OTTUO0B, OKpacka, OCOOCHHOCTH 3€Ba U IIp.); aHAPOLEH - YUCIIO




TBHIYMHOK, XapaKTep UX PacIlOJIOKEHUs, CTENEHb cpacTaHus (1711 6000BBIX — OJJHO - WJIU ABYOpaTCTBEHHBIN aHApOLEH),
0COOEHHOCTH CTPOCHUS THIYMHOYHBIX HUTEH U IBUIBHUKOB (MHTPO3HBIE, 3KCTPO3HBIE), PACKPBIBAIOTCS [ICIISIMHU FITH IBIPOYKAMH,
CJIMIMAaHNE MBUTbHUKOB (CII0KHOIBETHBIC U KOJIOKOJIBYUKOBBIC); THHELICH - THII (alTOKaPITHbI, IICHOKAPIHBII: CUH -, Tapa - WIH
JIU3UKAPIHBIN ), YUCIIO TUIOJOIUCTUKOB (715 allOKapITHOTO - MOHO- MJIH ITOJIMMEPHBIN ), TOJI0KeHNE U opMa 3aBsI3H, CTEIICHD
BBIPKEHHOCTH CTOJIONKa, opMa U OKpacKa phUIbIIA; CIIOCO0 ONBUICHHSI, POpMYyIia U quarpamMma IBeTKa.

0) [lnonel 1 cemeHa.

[Tnmone! - TuM (aro - UM HEHOKApIIUK ), Ha3BaHHUE (OPEIIKH, JINCTOBKH, 000BI, KOPOOOUKH, CTPYUKH, SATOJIBI U T.[.), 0OCOOCHHOCTH
BCKPBIBAHUS CyXHUX MHOTOCEMSIHHBIX, KOHCUCTEHIIUS M OKPAacKa COYHBIX IJIOJIOB.

CemeHa - pa3mepsl, Gopma, OKpacka, HaJTM4ue IPUCEMsIHHUKA, 0COOCHHOCTH CTPYKTYPBI U OKPACKH CEMEHHOU KOXKYPBI;
9KOJIOTHS PACTIPOCTPAHEHHUS IIJI0JI0B U CeMsTH (0apo- WiIH aJUIOXOpPHEIE, IKTO300X0PHEIE, Y9HA0300XOpHBIE, AHEMOXOPHBIE U T.11.).
Bce 1 muoasl U ceMeHa OMHAKOBEI 110 popMe U OMOJIOTHYECKHM OCOOCHHOCTSIM, HMEET JIM MECTO TeTepPOKapIHs ’
reTepOCIIePMHSL.

7. JeTanbHas XapaKTepUCTUKA )KU3HEHHOI (POPMBI C y4ETOM CTPYKTYPbI HaI3EMHBIX U IIOJI36MHBIX OpPraHOB, IPUHAJIE)KHOCTH K
SKOJIOTUYECKHUM T'PYIIIaM 1o (akTopaM BIIard, cBeTa u T.11. buonoruueckuii Tun no PayHkuepy.

8. IIpakTHyecKas 3HAYMMOCTh, UCIIOIb30BAHHE YEIOBEKOM (JIEKapCTBEHHOE, KOPMOBOE, TEXHUUECKOE, IEKOPATUBHOE, COPHOE U
T.J.).

3amanue: 3apucoBaTh.

KoHTpoJibHBIE BOIIPOCHI:

1. laTe onpenesneHue xxu3HeHHOH popme (KD).

2.YeM OTIMYAIOTCS APEBECHBIC, MTOIYIPEBECHBIC H TPABSIHUCTHIC PACTCHUS?

3.Ha3zoBure o0u1ie 1 OTIMYUTENbHBIC TPU3HAKH KOPOTKOKOPHEBUIIHBIX, KUCTEKOPHEBBIX U JUIMHHOKOPHEBUIIHBIX JKO.
4. HazoBuTe o0IIHE U OTIUYUTEIIbHBIC TPU3HAKH CTePKHEKOPHEBBIX JKD.

5. K xakoii JK® 61M3KkH pHIXJIOKYCTOBBIC U IIIOTHOKYCTOBBIC PACTCHUS?

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

IIBeTok. Mopdosorus 1seTka

ens: 1. [To3HAKOMUTBHCS ¢ pa3HBIMH THITAMH IIBETKOB, OCOOCHHOCTSIMHU PACIIOIOKECHHUS UX YaCTeH.

2. Hay4uThCsl CAMOCTOSTEIIEHO COCTABIATh (POPMYITy M JUarpaMMmy I[BETKa.

MarepHaibl K 3aHATHIO: (GUKCHPOBAHHBIE [[BETKH JIIOTHKA €IKOT0, KyHaIbHHUIIbI €BPOIEiiCKOil, TOpOXa IOCEBHOT0, KYOBIIIKH
JKEJITOMH.

Xopa paboTsr:

1. Paccmotperts 1Betok strotuka eaxoro (Ranunculus acris L.), Haitti yanieuky, BeHUHK, TBIYMHKH, NECTHKH. [locyuTaTh HX YUCIIO.
BBISICHHTB, KaKOe L{BETOJIOXKE 110 (hOPME M KAKOB MTOPSIIOK PACIIOI0KEHHS Ha HEM 4acTell [BEeTKa.

BBIwICHNTD JIENECTOK, HANTH Ha HEM HEKTAPHYIO SIMKY, IPUKPBITYIO Yenryiikoii. CaenaTh BEIBOJ, HACKOJIBKO JIETKO TOCTYIICH
HEKTap B L{BETKe.

3aganue: 3anucarh CJIOBECHYIO XapaKTEPUCTHKY LIBETKA JIIOTHKA, (JOPMYITy LIBETKA. 3apHCOBATH TPOIOJIbHBIN pa3pe3 LBETKa U
UarpaMmmy.

2. TakuM ke 00pa30M AaTh XapaKTEPUCTHKY LIBETKY KynanbHUIBI eBponeiickoi (Trollius europaeus L.), ropoxa nocesHoro (Pisum
sativum L.). HaiiTi 0cOGCHHOCTH B CTPOCHHH OKOJIOL[BETHHKA, B PACIIONI0KEHUH HEKTAPHUKOB, B CTPOCHUH aHIPOLIes U THHEeIes.
3aganue: 3anucarh CIOBECHYIO XapaKTePUCTHKY LIBETKOB KYIaJIbHHUIIBI U TOpoXa, (OPMyYITy IBETKOB. 3apHCOBATH JHarPaMMBbI
L[BETKOB.

3. PaccmotpeTts 11BeToK KyObIkH sxenroit (Nuphar lutea L.). HaiiTi mocTeneHHBIiH IEPEX0 OT JICIIECTKOB K THIYMHKAM.
3aganue: 3anucaTh CIIOBECHYIO XapaKTePUCTHKY IIBETKA KyOBIIIKH, (JOPMYITy LIBETKA. 3apHCOBATh AMArpaMMy LIBETKA. 3apHCOBaTh
MEPEXOIHBIN P/ OT JICIECTKOB K THIYMHKAM.

4. B kayecTBe KOHTPOJIBHOM pabOTHI COCTABUTh XapaKTEPUCTHKY MPEI0KEHHOMY MPENoiaBaTeNIeM [IBETKY KaKOIr0-TO BH/A.

KoHTtponbHbIe BOIIPOCHI:

1. Yrto HA3BLIBAIOT LIBETKOM?
2. Kakumu npu3zHakamu XapakTepu3yeTcs OKOJIONBeTHUK? KakoBbI BapuaHTHI €ro CTpOSHUsI?
3. HazoBute 0cCOOCHHOCTH CTPOCHUS JICTIECTKOB, X 3HAYCHUE.

Amnnpoueit. 'maeneit

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

2. IT03HaKOMUTBCS C pa3HBIMH THUTIAMU THHETIEs.

3. HayuuThbCsl caMOCTOSATENBHO ONPENEISATh THIT aHIPOLIEes] K THHEIes].

Marepuabl K 3aHATHIO: PUKCHPOBAHHBIC LIBETKU JIMJIMHA TUTPOBOM, IIBETKH LIBETYIUX PACTEHUH.

Xon paboTshI:

1. PaccmoTpeTs BeTOK Jinuu Turposoii (Lilium tigrinum L.). 3amucaTts popmyity, 3apHCcOBaTh JHATPAMMY.

BbIujIeHUTh THIYMHKY, 3apHCcOBaTh. OTMETHTh Ka4arOUIHICS NbIJIbHUK, THIYUHOYHYIO HUTh.

PaccMOTpeTh 101 MUKPOCKOTIOM MOTIePEYHbIH cpe3 mbuTbHKUKA. HaliTu sntaepmy, sHaoTenwi (GuOpo3HBIi CII0i), HapueTaIbHbIE
KJIETKU M TalleTyM, IBUIBIY B MBUIbIEBBIX THe31aX (loculi), (theca), cBSI3HUK.

3ananue: 3anucarb GOpMyILy M TUArpaMMy LIBETKa JMJIMH. 3apUCOBATh OOIIMI BU THIYMMHKU U MTONEPEYHbIN Cpe3 IMbUIbHUKA,




ceNaTh COOTBETCTBYIOUINE 0O03HAYCHHSL. .

2. IIpuroroBuTh penapar bbbl BETYIMX pacTeHUI (0JyBaHYHK JekapcTBeHHbIH — Taraxacum officinale u n1p.), momerus ee na
IIOKPOBHOE CTEKJIO B KaIUTIO pacTBopa caxapossl (15 % ). Paccmotpers nmoa mukpockonom. OTMETHTb, ¢ KAKOH MHTEHCUBHOCTBIO
IIPOUCXOAUT MPOPACTAHHUE IBIITUHKH.

JI71s1 5TOM LIeTTM Ha TOKPOBHOE CTEKJIO HAaHECTH KaIlJII0 PacTBOPA caxapo3bl , MIOMETUTH B HEe€ MbUIbIYY U HAKPHITH MPEIMETHO €
CTEKJIO C BBIEMKOW TaKMM 00pa3oM, YTOOKI Karlisl ocTaldach B BeleMKe. Kpasi IOKpOBHOTO CTEKJIa TPOMa3aTh Ba3eJIMHOM, YTOOBI
HCKIIIOYHUTH HCIIapeHue pacTBopa. OCTaBUTH Ha IpopacTanue. 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. 3apUCOBAThH MPOPOCIIYIO NMBUTMHKY Ha Pa3HBIX CTaAMSIX MPOPACTAHHUS. .

3. PaccMoTpeTh MeCTHK JIUTNH, 3apUCOBATh BHEITHUN BU. PacCMOTpEeTh Ha TOTOBOM IIperapaTe MoTNepeyHblil cpe3 uepes 3aBs3hb.
OrmpenenauTs TAN THHENes, TUI IUIAleHTalkH.

PaccMoTpeTs ceme3adaTok, HAMTH Xana3adbHBIM 1 MUKPOMIIISIPHBIN KOHITEL. CenaTh BBIBOJ O TUIIE CeMe3auaTKa JIMINH.

3aganue: 3aprcoBaTh BHEIIHHUIA BUJI TIECTHKA, TIONIEPEYHBINA pa3pe3 3aBs3H, CACIAaTh HEOOXOAMMbIe 0003HAUCHUS.

KOHTpOJ’ILHLIe BOIIPOCHI:

1. UTo Ha3BIBAIOT LIBETKOM?
2. Kakumy npusnakaMu xapakTepu3yeTcs: OKOJOIBeTHUK? KakoBbI BapHaHTHI €ro CTPOCHUs?
3. HazoBuTe 0COOCHHOCTH CTPOCHHSI JICTIECTKOB, UX 3HAYCHHE?

Crpoenue mwioaa, KiaccuuKays M0 THIIAM THHEIes

Ienb: 1. IT03HAKOMUTHCS C pa3HBIMH THIIAMH ILJI0/I0B, 0COOCHHOCTSMHU MX CTPOCHHS.

2. Hay4uThCst CAaMOCTOSATEIBHO ONPEASISATh THIT IUIOJ0B.

Marepuaibl K 3aHATHIO: PUKCHUPOBAHHBIE H CBEXKHE TUIOBI KanyXKHUIbI 0onoTHO# (Caltha palustris), orypua (Cucumis sativa),
nomugopa (Lycopersicum esculentum), npemsr 6esoii (Silene alba), 3emmnsinuku (Fragaria vesca), kpepkoBHuKa (Grossularia
reclinata), surau (Cerasus vulgaris), mamuast (Rubus idaeus), ss6monn (p. Malus), munosuuka (p. Rosa), ropoxa (Pisum sativum),
kiesepa (p. Trifolium), peasku quxoit (Raphanus raphanistrum), cypenxu (Barbarea arcuata), kiena (p. Acer), sicens (p. Fraxinus),
ykporma (Anethum graveolens), 6osipsiiauka (p. Crataegus), senenayka xenroro (Galeobdolon luteum Huds.), maka (p. Papaver),
oenennl (Hyoscyamus niger), rpaBumiiat peunoid (Geum rivale)u ap.

Xox paboThL:

1. PaccMoTpeTs Ha mpuMepe Kaimy>KHuUIsI 6omotHoi (Caltha palustris) MHOTOIHCTOBKY, BO3HHKIIIYIO Ha OCHOBE allOKapITHOTO
ruenes. OnpeaeuTh Cocod BCKPHIBAHHS, K Y€MY MPUKPEILISIOTCS CEMEHA.

3ananue: 3aprcoBaTh BHEIIHUN BUJI IJI0/Ia U TIOMIEPEYHBIH Cpe3 uepe3 JIUCTOBKY.

2. Cnenath TIomepeyHble cpes3sl depes mioas orypiia (Cucumis sativa), momumopa (Lycopersicum esculentum), npemsr Genoit
(Silene alba). OnpemenuTh THI THHELIES ITHX PACTEHUH, THIT ceMe3adaTka. PaccMOTpeTh MX MO/ JTyIIOH.

3ananue: 3aprcoBaTh BHEITHHUN BH/T M TOTICPEYHBIN Cpe3 MI0A0B, 0003HAYNB IPAHHUIIBI IUTOJA0IUCTUKOB, IUTAIIEHTY, ceMeHa. Craenath
COOTBETCTBYIOLIHE 0003HAUCHHUS.

3. Pa3oOpaTh 11061 pa3HBIX PACTEHUH 110 THIIAaM T'MHELEs.

3amanue: 3aprcoOBaTh BHEIIHHIA B/ IUI0/[A U TOTIEPEYHBIN HITU TPOA0JIbHBIN CPE3bI IUTOAO0B. J[aTh HCUEPIIBIBAIOILY IO
XapaKkTEepPUCTHUKY IUIOAY U TUIly THHeles. [aTe Ha3BaHuUs MIoAaMm.

KoHTtpoinbHbIEe BOIIPOCHI:

1. Yro HazpIBaeTcs mronoM? Kakue gacTu mBeTKa MPUHUMAIOT y4acTue B (POPMUPOBAHUH OKOJIOIUIOAHHUKA? B kakux
ciryqasx?

2. W3 xakux gacreit coctouT okomoruionHuk? KakoBo ero pa3znoobpaszme?

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

4. KaxoBa cBsI3p MeXIy ceMEHaMH H OKOJOIIJIOJHUKOM?

5. Kakne M0OXHO Ha3BaTh NMpPUCIIOCOOJICHUS MIJI0IOB K pacrpocTpaHeHno ceMsiH? CriocoObl pacripocTpaHeHHUS.

METOJNYECKUE YKA3AHWMS o moaroToBKe v BBITOTHEHUIO CAMOCTOSATEIHFHOM PabOoTHL, sl TOATOTOBKH K 9K3aMEHY 1
TpeOOBaHUSA K PEHTHHT-KOHTPOJIIO MIPEICTABIICHBI B IPUIIOXKEHNH 2.

CIIMCOK pexoMeHIyeMoi TuTepaTypsl IPUBEJIEH B IPUIOKEHUH 3.




HNPUJIOKEHHME 1

OILIEHOYHBIE MATEPHAJIBI JIJIS1 TPOBEJAEHUS TEKYIIEA ATTECTAIIMU (ITPUMEPBHI)

TunoBbie KOHTPOJIbHbIE 32JaHUS M CIIOCO0 NPOBeAeHMs TeKylIeld aTTecTaluu

KpnTepnu OLICHUBAHHUSA M IIIKAaJA

OLleHUBAHMS

Ilpakmuueckue 3a0anus Ouenueaemcs. pabota c

. MHKPOCKOITMYECKOM TEXHUKOH,

3aoanue 1. PACTUTEJIbHA A KJIETKA. LIUTOITJIASMA, CBOUCTBA CII0COOHOCTH HaOJIIOICHUS 3a
UTOITJIASMBI 00beKTaMH, CIMOCOOHOCTh

Lenv pabomul: BesicHUTE 001IIee CTPOCHHE PACTUTENBHON KIeTKH. J[oka3aTh
n30MpaATENbHYIO IPOHNIIAEMOCTh OTPAHNIHBIX MEMOpaH.
Mamepuansi u 06wvexmor: nyk pemdatsiii (Allium cepa L.), 8% pactop NaCl.

Xoo pabomr:

1. npUroTOBUTH MpPEAMETHBIC M OKPOBHBIE CTEKIIA.

2. HAHECTHU Ha MPEIMETHOE CTEKJIO KPYIHYIO KaIlJIF0 BOJIBL.

3. W3 MsACHCTOH dYemlyW Jiyka BbIpe3aTh HebGoabuion kycouek (0,5 — 1 cm?). C
BHYTpPEHHEH (BOTHYTOH) CTOPOHBI CHATH KOXKHUILY, NMOALENHUB €€ HUINoi nuiu
nuHIeToM. [10710XUTh €€ B KaIuIo BOABI 10 BO3MOXKHOCTU HE CMMHAsI, HAKPBITh
MOKPOBHBIM CTEKIIOM.

4. paccMOTpeTh NpU MaJoM yBeJIHM4YeHUH HanboJjee yJaqyHoe MEcTo Ha Ipernapare.
OOparuTh BHUMaHHE Ha GOPMY KIETOK, HAliTH SAPO, TOCTAPaThCs ONPENCTUTh
TpaHHUILY BaKyOJIH.

5. mepeBecTH MUKPOCKOII Ha ciitbHOE yBenmdueHue (20X, 40X). mocrapaTbcs HAUTH
HOPBI B 000JI0UKE, TPAHUIIBI MEXIY 000JI0YKAMHU COCEAHUX KIIETOK.

6. 3apucoBaTh 2 — 3 xieTkn. OTMETHTH 000JI0UYKY, BAKYOJIb C KICTOYHBIM COKOM,
IU1a3MajeMMy, TOHOILIACT, SIAPO.

7. BepHYTb MUKPOCKON Ha ciiaboe yBenndeHue. He cHuMas npenapaTa, OJIOKHUTh
MOJIOCKY (PMIIBTPOBATBEHON OyMaru psaoM C MOKPOBHBIM CTEKJIOM CIIEBA Tak,
4TOOBI BOJIAa OTTATHBANIACH U3-TI0]] CTEKJIa — MOJI0CKa OyMaru OyJIeT IOCTEIIeHHO
HamoKaTb. C NPOTHUBOIOJIOKHOW CTOPOHBI OT IMOKPOBHOTO CTEKJIa HAaHECTH
HeckosbKo Kamenb pactBopa NaCl. OH Oyner BTArMBaThbCs I0J MOKPOBHOE
CTEKJIO U 3aMELIaTh BOLY.

8. cienuTh 32 M3MEHEHHEM MpOTOIUIacTa B KieTKax. [locTeneHHO nuTorniazMa
Oymer  orctaBath  OT  oOojouku.  Haiftu  pasHble  cocTOSIHUA
TUIa3MOJIN3UPOBAHHBIX KJIETOK, Pa3HbIe BU/BI IJIa3MOJIH3A.

9. 3aMeHUTh NOJNIOCKY (WIBTPOBaNBEHONH Oymaru W 1urasMoiuTuk (8% pacTBop
NaCl) Ha Boamy, BEpHYTh KJICTKH B IIEPBOHAYAJIBHOE COCTOSHHE — MPOCIEIUTh
JIeTIIIa3MOJIH3.

10. 3apucoBath KJIETKH B COCTOSIHUH TUIA3MOJIN3A.

Dopma omuemnocmu: PUCYHKH IIa3MOJIM3UPOBAHHON M HETIIa3MOJIM3UPOBAHHON
KJIETOK JIyKa perm4aToro ¢ 0003Ha4eHUsIMHU B aTbOOMe.

OTIPEJICTIATh OT/AECNBHBIE CTPYKTYPHI
pacTUTENBHON KIETKH, CIIOCOOHOCTB
OOBSACHITH OTMEUCHHBIE SBICHUS U
MIPOLIECCEHL.

2 fanna — n1a3MoOININ3 U IEIIa3MOJIN3
TPOBENCHBI, OOO3HAYCHUS CJICIAHBI
BEPHO, 00BSICHECHUS MPaBIIILHBIC.

1 6ann — nmnasmMonu3 U AEIUIa3MOJIN3
TOPOBENCHBI, OJHAKO 0003HAYCHUS
cielaHbl HE JIOCTATOYHO BEPHO WIIU
00BsACHEHUS YaCTUYHBI.

0 obannoce — 1Ia3MOIM3 U
JIETIa3MOJIN3 HE TPOBEICHBI.

Ilpakmuueckue 3a0anus

3aoanue 1. OTIPEJEJIEHUE JEPEBBEB U KYCTAPHHUKOB B BE3JINCTHOM
COCTOSIHUUN

Lenv pabomwi: HayuuTbCcs CaMOCTOSATENBHO ONPEACNATH THI HapacTaHUs M
BETBJICHHUS [TOOETOB.

Mamepuanei u 06vexmul: TOOETH Pa3HOOOPA3HBIX APEBECHBIX PACTEHUN

Xoo pabomoi

PaccmoTpeTs mobern pa3HbIX IPEBECHBIX pAaCTeHUI (JIHIbI, Oepe3bl, TOMO, OJIbXH,
ny6a u np.). HaiiTu mpu3HaKy, M0 KOTOPBIM MOXHO MX OTIMYHUTBH: PACIIONIOKEHHE
o4eK, uX popMa U CTPOEHHE, IIBET modera, XapakTep JUCTOBBIX PYOIIOB U CIEIOB U
T.1.

3adanue: Tlonb3ysACh ONMpENETUTENEM, ONPENSINUTh IO IHo0eraM MPeaoKEHHBIX
pacTeHMH WX BWAOBYIO NPUHAIEKHOCTh.  3amucaTb  MOP(HOJIOTHYECKYIO
XapaKTEePUCTUKY Pa3HBIX BU/IOB B TaOIIHILY.

B nporecce camocTosTeNbHOM MHAMBUAYaJIbHONW pabOTHI ONPEIEIUTh OCHOBHEIE
BU/IbI APEBECHO-KYCTAPHUKOBOW ()JIOPHI HAIIEH ITOJIOCHI B OE3JIMCTHOM COCTOSHHU.
3HaTh JJATHHCKUE Ha3BaHUs, yMETh Pa3IN4aTh 110 MOP(OIOrHIECKUM IIPU3HAKAM.

Ouenueaemc;l: HCIIOJIb30BAHHUC
MCETOAWKH OIIPEACICHUA paCTCHI/Iﬁ no
OIIPEACIIUTECIIIO.

20 6annoe (25 eudos) — pacreHus
OTpe/IeNIeHbl PaBUIILHO. BrImucanbl
OTIIMYUTENbHBIC TIpU3Haku. CTyAeHT
MOXET apryMEHTHPOBAHHO JIOKa3aTh
MIPaBWJIBHOCTH OTPEIETICHHMS.

13 6annoe (25 eéuoos) — pacrenus
OTIpe/IeJICHBI TIPABIIILHO, HO CTYICHT

HE MOJXKET apryMeHTHPOBATh
MPAaBUIBHOCTD OIIPEICIICHUS.
8 oannoe (25 euoos) — ecTb

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




Tab6muma 1.

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

Haspanune

BUZA

(pycckoe

JIATUHCKOE)

Dopma omuemnocmu: Cpate 3ader no Teme (odopmieHHas TaONUIa, 3HAHUE
JATHHCKHMX Ha3BaHHH U B «INIO» He MeHee 30 BHIOB EPEBBEB M KyCTAPHUKOB).
Cnmcok 00s13aTeNbHBIX BU/IOB PUIIATaeTcsl.

TI'paghuueckue 3a0anusn Ouenusaemcsa: CIIOCOOHOCTB
pacmo3HaBaTthb O0OBEKTHI Ha
3aoanue 1. [Ipoananu3upyiite mpencTaBICHHBIC N300paKCHUS U OTBETHTE HA mpemapatax W H300paKCHHSX,
BOIIPOCHI: BEISIBIISITH 170: OTIIMYUTEIFHBIC
TIPU3HAKH, yCTaHABINBATb
1. Hanmmmure oOmuii THI MEXaHWIECKOH TKAaHH, IPECTABICHHON Ha B3aHMOCBSI3M HA OCHOBE HMEIOIITHXCS
pucyHnkax 1A u 1b. 3HAHUU.
2. Yxkaxurte GyHKIUU TAHHOTO THIIA MEXaHUIECKOI TKaHU pacTCHUH.
3. Ykaxurte opraHbl, B KOTOPBIX BCTPEYACTCS JAHHBIH TUI MEXaHUYCCKOM TKAaHH 3 6amna — [aHBl  TIOJIHBIC
y pacTeHuil. WCYEpIBIBAIONINE OTBETHI Ha BCE
4. TloanuimuTe BUI JaHHOTO THIIA MEXaHWMYCCKON TKaHU, 0003HAUCHHBIN Ha PUC. BOIIPOCBHI.
1A mox Homepom 1. OTBeT o6ocHyi#iTE. 2 fanna — 7OaHBl HEJIOCTATOYHO

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

1 6ann — naHel OTBETHI TOJILKO Ha
9acTh BOIIPOCOB (wm  nmaHbI
(parMeHTapHBIC OTBETHI), TOMYIIECHBI
CepPhE3HBIC OLIHOKH.

0 6annoe — nanbl QpparMeHTapHbIC
OTBETHl W JIOMYUICHBI CEPHhE3HBIC

OIIMOKH.
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
pacrio3HaBaTh 00BEKTHI Ha
3adanue 1. PaccMoTpuTe NpEIUIOKEHHBIH PUCYHOK U OTBETHTE HA BOIIPOCHL: HN300paKEHHUAX M0 OCOOCHHOCTSIM UX
CTpOEHHS, BBISBIIATH nx
1. Kaxo# miox n3o0paskeH Ha puUCyHKe? OTIIMYUTEIIHHEIC TIPU3HAKH,
2. K xakomy THITY TJIOZIOB 10 THITy OKOJIOIIIOHHUKA, KOJMYECTBY CEKMSH 1 aHAM3UPOBAaTh W  yCTaHABIUBATH
BCKPBIBAEMOCTH €r0 MOXHO OTHECTHU? B3aMMOCBSI3H Ha OCHOBE MMEIOIIUXCS
3. K kxaxomy THITY IJIOJIOB 10 IPOUCXOKAEHHUIO €ro MOXHO oTHecTH? OTBET 3HaHUH.
obocHyiire.
4. Kak HazpIBaeTcs CTpyKTYpa, 0003HaueHHas Ha pucyHke 1b nudpoii 17? 3 éanna —  [aHBl  TIONTHBIE
WCUEPIIBIBAIONINE OTBETHl Ha BCE
BOIPOCHI.
2 fanna — [OaHBl HETOCTATOYHO

MIOJIHBIC OTBETHI Ha BCE BOMPOCHI (MK
JIaHbI OTBETHI HE HA BCE BOMPOCHI) HITH
JIOITYIIICHBI OIINOKH.

1 6ann — nmaHBl OTBETHI TOJIBKO Ha
4acTh BOIPOCOB (ITU TaHBI
(hparMeHTapHBIC OTBETHI), TOMYIICHBI
CephE3HBIC ONMMOKHU.



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

0 6annoeé — nanel PparMeHTapHBIC

OTBETBl W JONYIIEHBI CEPBHE3HBIE
ONINOKH.
Puc. 1: Cxema ctpoeHns miona: A — IpoaoIbHEIH pa3pes, b — momepeunsrii paspes
(Mcrounuk: http://megaogorod.com/atricle/716-cvetok-i-ego-funkcii-stroenie-cvetka-yabloni; https://e-
libra.ru/read/452972-anatomiya-i-morfologiya-vysshih-rasteniy.html)
Cumyayuonnsle 3a0anus Oyenusaemcs. CIIOCOOHOCTH
aHAJIM3UPOBATH CHTYALHIO,
3aoanue 1. Ilog MHUKPOCKOIIOM BHJEH TSXK KICTOK, PAacIOJOXKEHHBIH HaJ 30HOW | paclo3HaBaTh OOBEKTHl IO X
BTOpUYHOW (hrodMbl. KileTkM UMEIT y3KHH TPOCBET W MOIIHOC PaBHOMEPHOC | OMHCAHUIO, OOOCHOBHIBATH  CBOIO

YTOJILIEHNE KJIETOYHBIX CTEHOK. [Ipy okpaimBaHuu (IOPOTIIOLUHOM KIETOYHAs
CTEHKa OKpAIIMBAETCS B KPACHBIH LIBET.

1. HazoBure OIMMCAHHYIO B TCKCTC TKAHb.
2. HpI/IBGZ[I/ITe MPU3HAKHU U3 TCKCTA, HOATBCPIKAAIOINC BAllly TOUKY 3pCHUSA.
3. Vkaxure (byHI(].[I/II/I, BBITIOJITHACMBIC B PACTCHUAX Z[aHHOﬁ TKaHBbIO.

TOYKY 3pE€HHSI Ha OCHOBE UMEIOIIUXCS
3HAHUH.

3 oanna —  J1aHBI MOJIHBIE
WCYCPIBIBAIOIINE OTBETHI Ha BCE
BOTIPOCHI.

2 fanna — B OTBeTax JAOMYIIEHBI

HECYIICCTBCHHBIC OIITHOKH.

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

0 6annoe — IONMYIIEHBI CEPbE3HBIE

ommOKH, JaHBl  (parMeHTapHBIC
OTBETEI.
3aoanusa na coomeemcmaeus Ouenueaemcs: yMEHHE
aHaﬂI/ISI/IpOBaTb, COITIOCTAaBJIATH u
YcTaHOBUTE COOTBETCTBUE MEXY TUIIAMH IUIO/IOB U POJIAMHU PACTCHUIA. YCTaHABIMBATh  B3aMMOCBSI3H  Ha

ITmon [IpencraBurens
1) kocTsiHKA A) rpyma
2) s6510K0 b) BumHs
3) recriupuanit B) numon
4) aroga I') xpEDKOBHHK
5) xopobouka J1) rBo311Ka
6) 606 E) Tronpnan
7) cTpy4OK K) cmopoanna
3) kueBep
W) BuHOTpan
K) penpka
JI) xaprodens
M) kamycra

OCHOBE UMEIOIIMXCS 3HAHUH.
2 banna

CootBercTBHE OAJUIOB U MTPABUIILHO
pacCTaBICHHBIX COOTBETCTBUIL:

KomngectBo OannoB 3a 3amaHue =
((kom-BO  TPaBWIBHBIX — KOII-BO
OImuO0YHBIX) * 2) / 12

Tecmoesbie 3a0anus

1. K npoBoIsImuM TKaHAM paCTEHUI OTHOCATCS:
A) Cxrneperxuma
b) [Tapenxuma
B) ®nosma
I') Kennema
2. OzpeBecHeHHE 000JI0YEK CBOWCTBEHHO KIIETKAM:
A) Cxrneperxuma
B) ITapenxuma
B) ®nosma
I') Konmrenxnma
3.T'onnuHble KoJbIIa B IpeBecHHE 00pa3yroTcs y:
A) nunbl
B) nanbmbl

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

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

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



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

B) ny6a
I') cocHbl
4. B >xBOM COCTOSTHUY (DYHKIHMOHHPYIOT KJIETKH TKaHEH:
A) CxiiepeHXUMBbI
b) ®ennembr
B) Dnmpepmsr
I') Konnenxumor
5. BononpoBoasiye GpyHKIMN B Tele pacTeHHH BBIIOIHACT TKAHb!
A) CxriepeHxumMa
B) IMTapenxuma
B) ®nosma
I') Kcunema

Bonpocul ¢ pazeepuymuim éapuanmom omeema

1. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTHUKY (II03ME U KCHIIEME.

2. JlaiiTe CpaBHUTEJBHYIO XapaKTEPUCTUKY aHATOMHYECKOTO CTPOCHUS CTeOIIs
JBYIIOJIIEHOTO ¥ OJJHOJJOJIbHOTO PACTCHUH.

3. JlaiiTe cpaBHHUTEIBHYIO XapaKTEePUCTHKY PA3HBIX THIIOB STOJ.

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

CooTBeTcTBHE 0AJIOB W TPaBIIIEHO
BBINIOJIHCHHBIX 331aHUil B paboTe:

3 banna - a” IIOJTHEIE
UCYEPIIBIBAIOIIMNA OTBET HA BOIIPOC.
2 panna — B OTBETE JOMYIICHEI
HECYIICCTBCHHBIC OIITHOKH.

1 6ann —oTBETHI HE TMOIHBIN WK
JIOTTYIIEHBI OLTUOKH.

0 6annoe — NOTyIIEHBI CEpPbE3HbIE
OUIMOKH, 1aH ()parMeHTapHBIN OTBET.




OIEHOYHBIE MATEPHAJIBI JIJIA TPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTAIIAA (ITPUMEPHI)

Inanupyemblit
N TumnoBbie KOHTPOJIbHBIE 32JaHUS M CIIOCO0 Kputepuu oueHMBaHus U MIKaJIa
o0pa3oBaTebHBbII .
NMpoBeJAeHUsI MPOMEKYTOUHOI aTTecTaluu OLleHMBaHUSI
pe3yJbTat
OIIK 1.3: 3aoanue 1 (10 6annos) Ouyenusaemcs:. ypoBeHb 0a30BBIX 3HAHUH IO
Hcnons3yer OoTaHUKe; CITOCOOHOCTH BBISIBIIATh
0a30BBIC 3HAHUS KamOwii: iuronorndaeckrne 0COOCHHOCTH, XapakTep | B3aMMOCBS3b CTPYKTYPHOM "
OOTaHUKH, JeSITeIPHOCTH, 3HAUCHHE. (YHKIIMOHATIBHON ~ OpraHM3alud  OOBEKTOB;
300JIOTHH, CHOCOOHOCTh OOBSICHATH CMBICH, TPUYUHBI U
MHUKPOOHOIIOTHH, 3aKOHOMEPHOCTH TPOIIECCOB.
9KOJIOTHH U
MTOYBOBEICHHUS B 10 6annoe — naHbl TONHBIC MCYCPITBIBAIOIINC
npoQheCCUOHANBHOM OTBETHI Ha BCE BOIIPOCHL.
JIESATEIbHOCTH 8-9 6annoe — nmaHBl HEMOCTATOYHO ITOJTHBIC

OTBETHl HAa BCE BOMIPOCHI
HE3HAYUTEIIbHBIC OIIMOKH.
5-7 6annoe — naHvl OTBETHI HE Ha BCE BOTIPOCHI
WA JOMYIICHBI OIINOKH.

3-4 6anna — paHel OTBETHI TOJIBKO HA YacTh
BOTIPOCOB, JTOMTYIICHBI CEPHE3HBIC OMIUOKH.

1-2 6anna — naHpl pparMeHTapHBIC OTBETHL.

0 6annoe — na"pl pparMeHTapHBIC OTBETHI U
JIOTTYIIEHBI CEphE3HbIE OIHOKH.

WIA JIOMYIICHBI

3aoanue 2 (15 6annos)

Kopenb, ¢opmupoBanue
HEPBUYHOE CTPOCHUE.

CTPYKTYphl ~ KOpHS,

Ouyenusaemcs: ypoBeHb 0a30BBIX 3HAHHUU IO
OOTaHHKE; CIIOCOOHOCTE pacrno3HaBaTh
OOBEKTHI TO0 OCOOEHHOCTSM WX CTpPOCHUS,
BEUSIBIIT  OTJIMUWUTENBHBIE  TPU3HAKKA U
aHATM3UPOBATb HAa OCHOBE HMMCIOIIHXCS
3HAHUH.

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

12-14 6annosé — naHpl HENOCTATOYHO TOJIHBIC
OTBETHl Ha BCE BOIPOCHl WM JIOMYLIEHBI
HE3HAYUTEIIbHBIC OLINOKH.

8-11 #ann06 — naHbl OTBETHI HE HA BCE BOIPOCHI
WY JONYIIEHBI OIIUOKH.

4-7 pannoeé — naHbl OTBETHI TOJIBKO HA YaCTh
BOIIPOCOB, OMYLIECHBI CEPhEe3HBIC OLINOKH.

1-3 fanna — nanel GparmeHTapHBIE OTBETHI.

0 6annoe — naHel GparMeHTapHbIC OTBETHI U
JIOIYLIEeHBI Cepbe3HbIC OIIMOKH.

3aoanue 3 (15 6annos)

[Ipoananuzupyiite MpeICTaBICHHBII

MHKpOTIpenapar. Y KaXKUTe 0T/l U KJIacC PaCTeHUsL.

AprymeHTHpyiiTe CBOM OTBET. YKaXXUTE OpraH, Cpe3
KOTOpOro npeacTtasieH. OTBeT 000CHyTE.

Ouyenugaemca: CUOCOOHOCTh PAaCIIO3HABATH
OOBEKTHI TO0 OCOOEHHOCTSM WX CTpPOCHHS,
BBIABJIIATH OTJIINYUTCIIBHBIC HpI/ISHaKI/I,
aHaJ'II/ISI/IpOBaTB u yCTaHaBJ'II/IBaTI) B3aUMOCBSI3HU
Ha OCHOBE UMEIOILINXCS 3HAHUH.

15 6annoe — naHpl NMOJIHBIE UCUEPIBIBAIOIINE
OTBETHI Ha BCE BOIIPOCHI.

12-14 6annoeé — ma"Hel HEJOCTATOYHO ITOJHBIE
OTBETHl HAa BCE BONPOCH WIH JOMYIICHBI
HE3HAYUTEIbHBIE OIINOKH.

8-11 6annoe — naHbI OTBETHI HE HA BCE BOIPOCHI
WM JOIYIICHBI OIIHOKH.

4-7 fannoeé — ma"Hbl OTBETHI TOJHKO HA YacTh
BOIIPOCOB, JIOMYIICHBI CEPhE3HBIE ONTHOKH.

1-3 6anna — naHe! pparMeHTapHBIE OTBETHI.

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




MNPUJIOKEHMUE 2

METOJUYECKHUE MATEPHAJIBI JUISA OBYYAIOIINUXCSA IO OCBOEHUIO TNCIIUTIJINHBI

=

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

N

1. MeToauueckne MaTepHaJbl AJI CAMOCTOATEIbHOI padoThI

CamocrosiTensHas paboTa IPH TEOPETHIECKON TIOATOTOBKE — I10 KAXKIOMY Pa3eily 4acTh TEM YaCTHYHO BHIHOCHUTCS 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 MIIH OoJIee CII0KHBIE, OJJHAKO MX COCTAaBHbBIC YACTH OCTAIOTCS HEN3MEHHBIMH.

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 pa3pese 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 oowvexmuea (5) u oxynsapa (7), coenuu€Husix my6ycom (19). B MEKpOCKOIax ¢ HAKIIOHHBIM TYOYyCOM UMEETCS npusmda
(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 14,

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 18 npukpemnen Tyoyc 19. Ocnabus cmonopnuiii éunm 20, MOXHO CHSTh HAaKJIOHHBIH
TyOyC M 3aMeHHTH ero npsmMbIM. CHU3y ronoBku 18 npukperieHa pegonbeepras 2onoexka 11, B THe31a KOTOPOH BBUHUUBAIOTCS
00beKTHBBL. BUHT 21 City>KUT A7l HEHTPUPOBAHUSI TOJIOBKH, ¥ €r0 HU B KOEM CIIyyae Hellb3sl TPOTaTh.

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




oT 3epkana. Jlydn, coOpaHHBIE KOHAEHCOPOM, MPOXOAAT dYepe3 Ipemapar M IONajalT B OOBEKTHB, KOTOPBIH CTPOWT
yBeIMUEHHOE, O0paTHOEe W JCHCTBHUTENbHOE H300pakeHHe. DTO HM300paKEHUE pacCMAaTpPUBAETCS B OKYJSAp, Kak B JIYITy.
OkoHYaTeTbHOE N300paxKeHue, BOCIPUHAMAEMOE TIIa30M, YBEIIMYEHHOE, 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, MOIydaeMoe MPH KaKoW-1u0o
KOMOHMHAINN OKYJIsIpa " 00BeKTHBA, BBIYHCIISIOT MEPEMHOXECHUEM yKa3aHHBIX BEJINYHMH.
Hanpuwmep, KOMOWHAITHS OKyJIsIpa 15X u 00BEeKTHBA 8X JlaeT o0mree
yBenmuenue 120. O0bextuB 8X maeT Tak HaspiBaeMoe Mainoe (cimaboe) yBelIHdeHHe, 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/ICTABIICHUE O paspelaioweti CnocooHOCmy ONTHYECKOH CHCTEMBI.

KadecTBO MHUKPOCKONNYECKOT0 M300pakKeHHs ONpeNesieTCs TeM, KaKOH BEeJMYMHBI 1€Tajdd MOKHO B HEM Pa3IH4HTh,
MHa4Ye TOBOpS, PAacCTOSHHEM, Ha KOTOPOM JBE PsJIOM JieKallue TOYKM WM JIMHUW BHAHBI pa3jienbHO. UeM MeHbIIe 3TO
paccTosiHUEe, TeM BBIIIE pa3pelaronas CliocOOHOCTh ONTHYECKOH CHCTEMBI.

KadecTBO MUKPOCKONMYECKOTO N300paXKEeHUS OIPEIEIIETCS IIPEXK/IE BCETO pa3peliaroniell ciocOOHOCThI0 0O BEKTHBA.
OKyJ1sp XKe, YBeJIMUnBasi KAPTUHY, HIOCTPOCHHYIO 0OBEKTHBOM, HE MOXET BBISIBUTH B HEWl HOBBIC JICTAJIH.

Eme onmH mokaszarenb BaKeH ISl XapaKTEPHCTHKH OOBEKTHBA — €ro pabodee pacCTOSHHUE, MOA KOTOPHIM HOHMMAIOT
paccrosiHue OT HPOHTANBHOM JIMH3BI 10 TIOBEPXHOCTH MTOKPOBHOTO cTeKIa HopMansHoi (0,17 Mm) Tonmmabl. Y 06bekTHBa 8 3TO
paccTosiHHE TpUMEpHO 8,5 MM, a y Oosiee CHIBHBIX 3HAYUTENBHO MEHbIIE. DTO HAaZ0 MMETh B BHIY IpH padOTe: CHIbHBIN
00BEKTHB MOYTH PUKACAETCS K TOKPOBHOMY CTEKITY, OCOOCHHO €CJIM OHO TOJIIE HOPMBI, M IIPH HEOCTOPOKHON paboTe UMeeTcst
OIMMAaCHOCTh MOBPEAUTH OOBEKTUB U MpEmapar.

Oxymsper 10 u 15 Hanbomnee mpuroHe! a7 paboTEHI.

OCHOBHBIE npuembl PabOThL C MUKPOCKOTIOM

Opranuzanus padouyero Mecta. MUKpOCKOI YCTaHABIMBAIOT MPOTHUB JIeBOTO fuieda. Crpasa OT HEro OCTaBJIAIOT CBOOOIHOE
MECTO JUIsl IPUTOTOBJICHUS MpernapaTa, st pucoBaHus u 3anuceid. CTysl WM BUHTOBOW TaOypeT OJDKHBI OBITh TaKOM BBICOTBI,
9TOOBI PabOTAIIINK MOT CMOTPETH B OKYJISIp 0€3 HAMPSKESHHUSI.

Ha xaxaom paboueM MmecTe JNODKHBI OBITH MPUTOTOBJICHBI MTPEAMETHBIC M MMOKPOBHBIE CTEKIIA, MPENapOBaIbHBIC HIJIBI,
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 (IaHebKY, IPUIaracMylo K MUKPOCKOITY (€€ MOXXHO 3aMEHHUTh MATKOM, HECKOJIBKO pa3 CTUPAHHOMU JIbHSHOW HIIH
XJIOTTYaTOOYMa)KHOU TPSTIOYKOM).

PaboTa HaumHaETCs C yCTAaHOBKH OCBEIEHHSI, 5TO OYCHb OTBETCTBCHHBII MOMEHT, IOCKOJIBKY IPEKIE BCETO OT OCBEIIICHUS
mpernapaTa 3aBUCHT BUAUMOCTE 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
OamutoHoM. XOpOIIM TaK)Ke JIAaMIBI JHEBHOrO cBeTa. Iy Ooyiee OTBETCTBEHHBIX padOT YHMOTPEOISIIOT CIENHANbHBIC
ocerurenbHbie anmaparsl (OU-17,01-19).

OcBellleHNE YCTaHABJIMBAIOT CJIEAYIOIINM 00pa30oM: MHKPOCKOI CTaBsT IPOTHB JICBOTO ILIeYa; Bpallas PEBOJIbBEPHYIO
TOJIOBKY, CTaBSIT OOBEKTHB 8§, MPOBEPSIOT €ro IEHTPUPOBKY M PACCTOSHHUE JI0 MpeAMETHOro croyirka (okono 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 U
BOrHYTYt0. OHM HUCIIOJIb3YIOTCS B 3aBUCHMOCTH OT YCIJIOBHI OCBEILIEHHOCTH, IPU HEJOCTATKE CBETA MOJIB3YIOTCS BOTHYTOW
cTOpoHOH. Bpamias 3epkainbiie, JOOUBAIOTCS TOTO, YTOOBI MTOJIE MUKPOCKOIIA OBLIO SIPKO U PABHOMEPHO OCBEIIICHO.

[Ipu nocTaTOYHO APKOM OCBEIICHUH MOXKHO Ha JIepKaTeib Mo AuadparMoil BJIOKHTh MaTOBOE CTEKJIO HIIH CBETOPIIIBTP

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 paboThI crity OCBEIICHHUS HAIO 00S3aTEINEHO PETYIMPOBATH, CyKas M pacKphIBas Tuadparmy, IOJHUMAS HITH
omyckas KoHAeHcop. [Ipw cIMIIKoM CHIBPHOM OCBEHICHWH NpPO3payHble M HEKHBIE JETalH CTAHOBATCS HEBUIWMBIMH,
MaJIOKOHTPACTHBIMH;, HANPOTHB, NPHU H3JIMIIHEM YMEHBbIIEHUH nuadparMbl HE BCs aneprypa 0ObEKTHBA HCIIOJIB3YETCs, YTO
NPUBOAMT K YMEHbBIICHUIO pa3pellarolleil CliocCoOHOCTH.

Ilpucomosnenue npenapama.
Yarne Bcero n3y4aroT Ipenaparsl, HOMeLIeHHbIe B Boay. V3-3a mcrapeHnst BOJbl TaKHe Npernaparsl He MOTYT XPaHUTHCS
JUIMTEJIBHOE BpeMs ¥ IOTOMY MOJIYYHJIM Ha3BaHHWE BPEMEHHBIX. /ISl IPUTOTOBIICHHSI BpEMEHHOTO IIpenapara Ha 4hCToe
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 MaIbLAMHU JIEBOH PyKH, €r0, COBEPILIEHHO HE HAJKUMasl, IPOTUPAIOT CPasy € IBYX CTOPOH.
HaxmasiBaTh MIOKPOBHOE CTEKIIO HAJA0 OCTOPOXKHO, IPUACPIKHUBAs 32 YTOJIKH JBYMS HaJbI[aMH U OIIyCKasl CIIepBa OJHUM
KpaeM JI0 CONIPUKOCHOBEHHS C Karllei U1 TOro, 9TOOBI IO MOKPOBHOE CTEKIIO HE MOoMall BO3AyX. MIHOTma OpIBaeT HE00X0ANMO
yOeIuThCS B IPUTOTHOCTH MaTepHraia, He HakJIaabIBas cTexio. Pabouee paccTosHue c1aboro 00beKTHBa JOITyCKAET 3TO, OHAKO
nepes MepexoaoM K 0oJiee CHIIBHOMY 0OBEKTHBY IIOKPOBHOE CTEKJIO HAJ0 HAJOXKHUTH 00S3aTEIBHO.

Dokycuposka.

W3ydenue mpenapaTa BCEra HAYMHAIOT MPHU MajoM yBelwdeHHWH. [l MONydeHHsS PEe3KOTO M300paXKCHHs BPAIAOT
PYKOSITKY KpeMallbephbl, TSI COOKY (4TOOBI HE pa3gaBUTh Ipenapar!), U oImycKarT 00beKTHB puMepHo Ha 0,5 cM 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 H3y4eHUI0, 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 BBMHYMBAHMSA OOBEKTUBA B THE3J0 WIH 110 Ipyroi npuyuHe. [lostomy mpu
nepeBojie Ha Ooyee CHIIBHBIN OOBEKTHB HEOOXOAMMO KOHTPOJIHMPOBATh, YTOOB OOBEKTHB HE 3am1en mpemapar. VHorma mepen
CMEHOH TpeOyeTcs clierka IPUIOAHATE TyOyc, a 3aTeM IepeBecTH; Habmonas cOOKy, OIYCTUTh MOYTH O CONPUKOCHOBEHHMS 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 HAXOIUTHCS MKy puckaMu. Ecin oHa BBIXOJUT 32 9TH
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. MUKpOCKOI — OYE€Hb TOYHBIH U CI0XKHBII TPpuO0p. TOJIBKO MpH THIATEIFHOM YXOJI€ 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 00BEKTUBHI KATETOPHYECKN BOCIIPEIIACTCS, TAK KaK 3TO HEMHHYEMO 3aKaHIMBACTCS UX TOpUCH.

Oco060ii 3200THI TPEOYIOT NMMEPCHOHHbBIE 00BeKTHBEL. I1ocie paboTsl IMMEPCHOHHOE MAacII0 aKKypaTHO YAAJISIOT cliepBa
YUCTOW (PUITBTPOBANBEHOM OyMaroi, a 3aTeM MTKOH YHCTON TPAIIOYKOM, ClIeTKa CMOYCHHOH B OeH3uHe. Ecny 1o HepsAIIIHBOCTH
MacJjo OCTaI0Ch Ha OOBEKTHBE M 3aCOXJI0, YIAIUTH €T0 MOXKET TOJIBKO CIICTIHAIIUCT.

3arpsi3HEHHOCTh OKYJIsipa ONpPENENSIOT, IISAS B MHUKPOCKOI MpPU CYKEHHOM nuadparmMe M 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 BpeMs. OT BpEMEHH MTPOTUPAIOT TPSTIOYKOM, CMa3aHHOW HEOOJBIINM 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.

Heo0x0a1uMo 3a0MHUTG clIeAyOIue IpaBuia:
1. obecneunTh XOpoIIee OCBEIIEHHE 00BEKTA.
HauMHATh PabOTy BO BCEX CIIyYasx C MAJIOTO YBEIHYEHUS.
MUKPOMETPEHHBIM BUHTOM U BUHTAMU IMCKa CTOJIMKA IMOJIB30BATHCA JINIIb ITPU 0O0IBIIIOM YBEJIMYCHUH, KOT'JlTa OCHOBHAsA
HaBOJIKa CJieJlaHa C IOMOIIIBI0 MAaKpPOBHUHTOB.
OITyCKaTh TYOYC MOXHO TOJIBKO IS COOKY Ha MPEIMETHBIN CTONIMK, TOJHUMATh — TIIS/IA B OKYJISP.
HEeJIb3sl TOTOBUTH TperapaT Ha MPEeJMETHOM CTOJIHKE.
coJiep>KaTh MUKPOCKOI B YHCTOTE.
ITocne paboTsl ¢ mpemnapaToM HEOOXOIMMO MEPEBECTH MHMKPOCKOIN Ha MaJloe YBEJIMUYEHHE, COOTBETCTBEHHO, NPH
3aBepIIIeHUN BCeH pabOThl MUKPOCKOII I0JKEH OCTAaThCs Ha MaJIOM YBEJIMUYEHUHN WM PEBOJIBBEPHOE YCTPOHCTBO JIOJKHO
OBITH B TPOMEKYTOUYHOM ITOJIOKEHUH
rocJie paboThl ¢ MEKPOCKOIIOM 3a()MKCHPOBATH TyOyC BUHTOM.
9. mepeHoCcHUTh MUKPOCKOI HY)KHO, ITOJIEPKUBasi OJJHOM 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 JAeieHHs KJIETOK, CYyTh KOTOPOTO 3aKIIOYaeTcs B repeaade
JIOYEPHUM KJIETKaM TaKOTo )K€ YHCIIa U TeX K€ TUIIOB XPOMOCOM, 4TO U y MATEPUHCKO# KileTKH. LIMKII pa3BUTHs KJIETKH OT Havyasa
OJTHOTO JEJIEHHs JI0 Hadaja CIEAYIOLIETO JEJICHHs COCTABIISET KIETOYHBIH MM MHUTOTHYeCKMH muki. [laysza mexay aByms
JIeTICHUSIMU Ha3bIBaeTcst MHTep(da3oi. OOBIYHO KJIETKH B 3TOH (ha3e Ha3bIBAIOTCS MOKOSIIUMHUCS. OJJHAKO B IEPHOJI TOKOS B TAKHX
KJIETKaX IPOUCXOIMT MPOLIECC MOJTOTOBKH S/Ipa K JICJICHHIO, CBSI3aHHBIH CO CJIOXKHBIMH METa0OJIMYECKIUMH NPeoOpa3oBaHUsIMU.
B unrepase paznuuaror 3 nepuoaa:

o npecunmemuueckuii (G1 - gap), cunTes Oenka, NoArotoBka K yasoenuro JHK

o cunmeuueckuii (S - Syntesis), yasoenue JJHK

e nocmcunmemuyeckuti (G2), MOATOTOBKA K OCTPOCHHUIO BEPETEHA M HAKOIUICHHE YHEPTHN.
ITpoOmKUTENEHOCTh MUTOTHYECKOTO IUKIIA JUINTCS OT HECKOJIbKUX MUHYT 10 2 — 3 1acoB. Murepdasa xe anurcs ot 8 — 10
9acoB JI0 HECKOJIBKHX CYTOK (pHc. 3).
MmuTO3 YCIOBHO HOAPA3IEIASTCS Ha ClieqyIomue (Gaspl:

1. TlIpodaza— camas nnurensHas $aza MuTO3a. IO Pa3phIXIIAETCs, YBEITMINBACTCS, HIOCTETIEHHO CTAHOBATCS 3aMETHBIMH




XPOMOCOMBI, NCUE3aI0T SAPBIMIKH. B KoHIE mpodassl saepHas 000I0YKa PacTBOPSAETCS, HAUYMHAET 0OPa30BBIBATHCS
MHUTOTHYECKOE BEPETEHO.
2. B navane meradasbl XpOMOCOMBI TOCTHI'AIOT MAaKCHMaJbHOH CIMpPAJU3alliM, PACIOIaraloTcs MO JKBATOPY KIETKH,
LEHTpaMepaMu NMPUKPEIUIASACH K HUTSAM BepeTeHa. LleHTpameps! pacmonararorcsi B CTPOro SKBaTOPUAIBHOM IIOCKOCTH.
B aT10i1 daze 3aMeTHO, YTO XPOMOCOMBI COCTOAT U3 2-X XpomaTu. Ha 3To# daze MOKHO TOJICIMTATH YHCIO XPOMOCOM
W ONPEIETUTh uX hopmy.
3. B anadaze neHTpamepsl pa3IensroTCs M XPOMAaTHABI C MOMOIIBI0 HUTEH BEPETEHA PACXOIITCS K IMOJOCAM KIIETKH.
Yucno XxpoMaTuz y KaKAOTOo MOII0Ca PAaBHO HCXOAHOMY YHCITY XPOMOCOM.
4. B Temodaze HaOMOZAaeTCs MPOLECC MPOTHUBOIOJIOKHBINA mpodaze. XpOMOCOMBI TOCTEIICHHO ACCIUPATA3YIOTCS,
HepecTaroT OBITH 3aMETHBIMH, BOCCTaHABJIMBACTCS sZiepHas 000109YKa. BMECTO MHTOTHYECKOTO BEpETEHAa BO3HHKACT
HOBAasi BOJIOKHUCTAs CTPYKTypa - pparMoIuIact, MpouCcXoANT UTOKHHE3. Ha 3ToM MUTO3 3aBepIraeTcs.

Puc. 3. ®a3sl MUTOTHYECKOTO JIEJICHUS B KIIETKaX KOHYMKA KOPHS JIyKa
1 — unrepdasa; 2,3 — npodasa; 4,5 — meradasa; 6,7 — anadasa; 8 — Tenodasa; 9 — nUTOKHUHE3

Bonpocw ons konmpons:
1. Yt0 Takoe MHUTOTHYECKHI LMK, KAKMM KJICTKaM OH CBOWCTBEHEH?
KaxoBo 3Ha4yeHue u B 4eM ocobeHHOCTH nHTEpPa3b1?

2.
3. TlepeuncnuTh mocienoBaTeIFHOCTh U3MEHEHUH Ha PAa3HBIX (ha3aX MUTO3a.
4. KakoB OMOJIOTHYECKHAN CMBICI MUTO3a?

3adanue 3

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

3adanue 4

[TpuBenuTe MPUMEPHI BIUSHUS KOJIOTHYECKHUX (PaKTOPOB HA aHATOMUYECKHE 0COOCHHOCTH pacTeHui. OTBET MOSICHUTE.

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

Wcnons3ys maTepuais 1abopatopHOi paboTsl Ne 12 caemnaiite morHOE HK0I0T0-MOP(HOIOTHYECKOE ONMMCAHNE TPETI0KESHHOTO
IperojiaBaTesieM pacTeHUs.

3adanue 9

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

1. Yro Ha3bIBaeTcCs couBeTreM?

2. Kakwue npenmyImecTBa COBETHIA Mepe] OMUHOYHBIMH [[BETKAMHE?

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

4. UYem NpuHIMNHAILHO OTIMYAIOTCS OOTPUIECKUE W IUMO3HBIE COIIBETHS?




Ha3oBuTe KOHKpETHbBIE MPUMEPBI MIPOCTHIX U CIOKHBIX OOTPHUUECKHUX COLIBETHIA?
Yro 001Iero U B 4eM OTIMYHE MEXK/Y KUCTBIO U KOJIOCOM, IIIUTKOM U 30HTHKOM?
Kakoe corperue Ha3bIBaeTCSI TUPCOM?

ITo npemioxxeHHOMY 00pa3ily Ha30BUTE THIT COI[BETHIA?

NG

2. MeToauveckue MarTrepuaJjbl 1Jd NOATOTOBKH K IK3aME€HaM

HpI/I IMOATOTOBKC K UJIU 5K3aMCHY CTYACHTY HeO6XOI[I/IMO BHHUMATCJIbHO O3HAKOMUTLHCS CO CITMCKOM BOIIPOCOB U U3YUUTH
BCCh HCOGXOZ[I/IMHﬁ Teopemqecm/lﬁ Matepuall UCTOJIb3Yysd KOHCIICKThI HeKHHﬁ, yqe6HHKM n y‘le6HI>I€ OCOOHSI M3 CITUCKOB OCHOBHOI U
JIONOJIHUTEIHLHOM JIMTEPATYPhI U JIMTCPATYPLI JJIs1 CAMOCTOSTCIIBHOI'O U3YYCHUSA TCM. O0s13aTeNILHO CJICAYET MPOCMOTPETH BCE PUCYHKHU,

BBINOJTHEHHBIE B aJIb0OME, PUCYHKU B YUEOHHKaX M yUeOHBIX TOCOOUSIX.
K nate Ha3HaueHHOW KOHCYJIBTAIIMN CTYACHTHI JJOJDKHBI TIOATOTOBUTEH BOIIPOCHI 110 TEMaM, BHI3bIBABIIUM 3aTPYyAHEHHUSI.

3. Tpeb6oBaHus KPeHTHHI-KOHTPOIIO (1715 IK3aMeHA)
[IpoBeneHne TEKyIIEro ¥ NPOMEKYTOYHOTO KOHTPOJISA Ka4eCTBa y4eOHOM pabOThI CTY/ICHTa OCYLIECTBIISIETCS] HA OCHOBAHUH
«[TomoxxeHNs 0 pEHTUHTOBON crcTeMe 00yJeHHS 1 OIIeHKE KadecTBa yueOHoM paboTsI cTyaeHToB TBI'Y»

Ne monyas Tembl Buasl padot banabi
| PacturenbHas KieTka. OTueT 1o BHITIOTHEHUIO TA00PaTOPHBIX padoOT 10
Tkany pacTeHuH. OT4eT 1O BBHINOJTHCHUIO CAMOCTOSTEIBHBIX 5
pabot
KonTtponsHbIe paboTh 15
Hroro 3a I Mmogyan: 30
1 AHATOMHYCCKHE OTueT 10 BBITIOIHEHHUIO JTA0OPATOPHBIX PaboOT 8
0cobenHoCTH OPTaHoB | OryeT 110 BBHIMOJIHEHHIO CAMOCTOATEBHBIX 8
pacTeHHil. AHATOMHYECKHE | paGoT
0cobeHHOCTH PacTeHUN | KomrponpHEle paboThI 14
Ppa3HBIX 9KOJIOTMYECKHIX
TpYIIL
Hroro 3a II Mmoayinb: 30
JK3aMeH: 40
HUTOroO: 100
Ne monyans Tembl Buael pador Bajuibl
| Cems. OTyer 110 BBHIMOITHEHHUIO JTa00PAaTOPHBIX PadboOT 8
Kopens 1 KOPHEBRIC | Oryer MmO BEITIOTHEHHIO CAMOCTOSTETEHBIX 8
CHI/ICgGMBI. ; paGot
00CT H CHCTEMA HHOOCTOB. KonTtpomnsHbie paboThI 14
JIucr.
Hroro 3a I Mmoayanb: 30
1 XKuznennas popma. OTyer 10 BBIMOTHEHHIO JTa00PAaTOPHBIX PadbOT 10
l'eneparnpibie Oprafbl | Oryer 110 BBHINOJIHEHHMIO CAMOCTOATENBHBIX 10
LBETKOBBIX PACTEHHI pabor
KonTtponsHEIe paboTHI 10
Hroro 3a II moayib: 30
JK3aMeH: 40
HUTOrO: 100




HNPUJIOXKEHHUE 3

PEKOMEHAYEMAS JIMTEPATYPA

udp ABTOpHI, 3arnaBue W3narenbcTBO, IO, CChUIKA
COCTABHUTCIIN
JI.1.1 | Buxropos B.II. Mopdoomnorus pacteHuid: YaebHOE M.:MIIT'Y, 2015. — 96 c. [2JIEKTPOHHBIA
nocobue PECYPC] Pesxum mocryma:
http://znanium.com/catalog/product/754628
JI.1.2 | T'ymenkoBa M.A., Amnatommus pacteHui. Yacts 1. M.:MIIT'Y, 2015. — 120 ¢. [9JIEKTPOHHbIN
Buxropos B.I1.—- Knerka. Tkaau: YueOHOe mocodue PECYPC] Pexum JIOCTYTIA:
http://znanium.com/catalog/product/754429
JI.2.1 | Bukropos B.II., Meronnueckue peKoMeHAALNH 10 M.: MocKOBCKUH HeaarornaecKui
Togua B.H., BEITIOTHEHHIO JTA0OPaTOPHBIX paboT TOCyJapCTBeHHBI yHHBepcurteT, 2015. — 92 c.
Kypanosa H.T'. o 6otanuke. Yacts 1. [Dnexktponnslii pecypc] Pexxum nocryna:
http://www.iprbookshop.ru/70005.htm
J1.2.2 | Bpmmerypos C.X., [IpakTukym o 6otanuke: yueo. HoBocu6.:30motoit  komoc, 2015. — 180 c.
[Tampumkosa E.B. mocooue [2JIEKTPOHHbIN PECYPC] Pexum mocryna:
http://znanium.com/catalog/product/614900
J1.2.3 | DOBept P.®. AHaToMust pacTeHwuii D3ay. | M.: Jlaboparopust 3Hanuii, 2015. — 603 c.
MepucteMbl, KIETKM W  TKaHU | [OnekTpoHHbli  pecypc]  Pexum  pgocryna:
pacrteHuii: cTpoeHue, QyHKIUN U https://e.lanbook.com/book/70790
pa3BuTHE: MOHOrpadus
J1.2.4 | Smckux NLE., Awnaromus u mopgosorus pacrenuit: | Kpacnosipck:CDYVY, 2016. - 90 c.
Oununnosa W.II. JlaGopaTopHBIN NPaKTUKYM [2JIEKTPOHHbIN PECYPC] Pexum goctymna:
http://znanium.com/catalog/product/96711
9. Ceegenusi 00 00HOBJIEHMH padoyeii NIPOrpaMMBbl AMCHUIIMHBI (MM MOAYJIS)
Ne Oo0HoBJIeHHBIH pa3jen padoueii Onucanue BHECEHHBIX PekBHM3UTHI JOKYMEHTA,
LI NMPOrpaMMbl IHCHHILUTHHBI HW3MeHeHMId yTBepAUBIIEr0
HW3MeHEeHHsI
1. [llepeuens mporpaMmHOro obecriedeHus |B mepeveHb [IpoToxon 3acemanus Kadeapsl
[IPOrpaMMHOI0O O0otanuku Ne 8 ot 26.04.2024 r
oOecriedeHus 1o0aBiieH
MHOTO(YHKIIMOHATBHBIN
exaktop ONLYOFFICE
2.
3.



http://znanium.com/catalog/product/754628
http://znanium.com/catalog/product/754628
http://znanium.com/catalog/product/754429
http://znanium.com/catalog/product/754429
http://www.iprbookshop.ru/70005.htm
http://znanium.com/catalog/product/614900
http://znanium.com/catalog/product/96711
http://znanium.com/catalog/product/96711

