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1. TlepeueHb KOMITETEHLMH, ¢ yKa3aHMEM HTaIllOB MX (OPMHPOBAHUS B TpoOILIECcCe
OCBOCHMS 00pa30BaTEILHON TPOrpaMMBbl
B mporecce ocBoeHusi 00pazoBaTeIbHON MPOrpaMMbl KOMIIETEHIIMK (OPMHUPYIOTCS IO
CJICAYIOLIMM TaIlaM:

1) HayaNbHBIN ATl JaeT olliee MPEACTaBICHUE O BUE JAEITEIbHOCTH, OCHOBHBIX 3a-
KOHOMEPHOCTAX (DYHKIMOHHPOBAHUS 00BEKTOB MPO(hecCHOHANBHOM AeSITeTbHOCTH, METO-
JIOB U aJITOPUTMOB PEUICHMsI IPAKTUYECKUX 3a]1a4;

2) OCHOBHOM 3Tan MO3BOJISIET pellaTh TUIOBBIC 3a7auu, IPUHUMATh PO(HECCUOHATb-
HbIC U YIIPaBJICHUYECKUE PEILICHUS 10 U3BECTHBIM aJITOPUTMaM, MIpaBUIaM U METOJIUKAM;

3) 3aBeplIAIONIMIA 3Tall MpeAroIaraeT roTOBHOCTh peliaTh MPaKTUUYECKUE 3a]aud M0-
BBIIIICHHOW CIIO)KHOCTH, HETUTIOBBIC 33/1a4H, IPUHUMATHh MPOGECCHOHATBHBIC U YIIPABJICH-
YECKHUE PEIlCHUsI B YCIOBUSX HEMOJIHOW OMpPEIeIeHHOCTH, IPU HEJOCTATOYHOM JJOKYMEH-
TaJIbHOM, HOPMATHBHOM U METOJUYECKOM OOCCIICUCHHH.

[Tpu ocBOEGHUU MUCHUIUTMHBI (MOJYJIsl) KOMIIETEHIIMH, 3aKpETJICHHbIC 3a HEH, pea-
JU3YIOTCS 110 TeMaMm (pasjiesiaM) TUCHUIUTMHBI (MOAYJIs), B ONPEIeTICHHON CTeneHu (ToJI-
HOCTBIO UJIM B OTOBOPEHHOW YacCTH) U HA OMPEICIIEHHOM JTarle,

Mannua CBHA3HU KOMHeTeHIIHﬁ, (l)OpMI/IpyeMbIX Ha OCHOBE€ M3YYCHUSA NUCHUIIINHBI

«boranuka. AHaTomusi 1 MOp(}oJIOTUsi pacTeHNi», ¢ BpeMeHHBIMH 3TAllaMi OCBOEHUS ee

coiepKaHus

Konst Komnerenuu [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOoMIIe-

TEHIUHI

o ®IocC

OIIK -1 OIIK-1. Cnoco6en pemats Tu- | OIIK-1.1 JIleMOHCTpUpYyeT 3HaHHE OCHOBHBIX 3aKO-
MOBBIE 33]]a41 MTpo(ecCHoHallb- | HOB MaTEMAaTUYECKUX, €CTECTBEHHO -HAyYHBIX U
HOM JIeATENBHOCTH Ha OCHOBE o01enpopeccuoHaTbHBIX JUCLUIUIMH, HEOOXO0THU-
3HAHWW OCHOBHBIX 3aKOHOB Ma- | MBIX JUIsl pEIICHUs TUIIOBBIX 33/1a4 B 00J1acTH ar-
TEMaTUYECKHX, ECTECTBEHHOHA- | POHOMHUHU
yuHbIX U obmmenpodeccuonans- | OIMK-1.2 Ucnons3yer 3HaHUS OCHOBHBIX 3aKOHOB
HBIX JUCLMILIMH C IPUMEHEHHU- | MaTEMaTUYECKUX U €CTECTBEHHBIX HAyK JUIS peuie-
€M UH(QOpMaIOHHO- HUS CTaHJAPTHBIX 3a/1a4 B arpOHOMMHU
KOMMYHHUKAIIMOHHBIX TexHoNo- | OIIK-1.3 Ilpumenser nHGpOpMaLMOHHO- KOMMYHHU-
Ui KallMOHHBIE TEXHOJIOTMH B PACTEHUEBOJICTBE

OIIK-5 OIIK — 5. I'oTOB K yyacTuio B OIIK-5.1 ITox pykoBOACTBOM creruaiicTa dosee
MIPOBEICHUH SKCIIEPUMEHTANIb- | BBICOKOM KBATM(PHUKAIIUU YIaCTBYET B POBEACHUU
HBIX MCCIIEJIOBaHUH B podec- | SKCIEPUMEHTAIBHBIX UCCIIEJOBAaHUH B 00J1aCTH ar-
CHUOHAJIbHOU JesITENbHOCTU pOHOMUU

OIIK-5.2 Mcnonp3yeT KJIaCCUYECKUE U COBPEMEH-
HbI€ METO/Ibl UCCJIEIOBAaHUSI B arPOHOMUU




Kpurepun oueHku npoMeKyTo4Hoil arrectaunu B popme 3avera

Orenka

XapakTepucTuka TpeOOBaHUM K pe3yibTaTaM aTrTecTaluu B (hopme 3a-
gyera

«3auTeHO»

Teopernueckoe conepxaHue Kypca OCBOEHO IOJHOCTBIO 0€3 MpoOeIoB Win
B IIEJIOM, WJIM OOJbIIeH 4acThi0, HEOOXOUMbIE PAKTHYECKHE HABBIKU pa-
O0TBHI C OCBOGHHBIM MaTepHaIoOM C(HOPMHUPOBAHBI WK B OCHOBHOM cop-
MHPOBaHBI, BCE WJIM OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboyell mporpam-
MOIi y4eOHBIX 3a/laHUI BBIIOJIHEHBI, OT/ICIbHBIE U3 BBHIIOJHEHHBIX 3a/1aHU
COJIEpKaT OIITHOKHI

«He 3aureno»

Teopernueckoe coaepkaHue Kypca OCBOCHO YAaCTHYHO, HEOOXOIUMBIE
HAaBBIKK PabOTHI HE CPOPMUPOBAHBI UITU CPOPMUPOBAHBI OTACTHHBIC U3 HUX,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX pabouell yueOHOM mporpaMMoil 3agaHuii
HE BBINOJIHEHO JIMOO BBIMIOJIHEHO C IpyOBIMH OIMOKaMU, KaueCTBO UX BBI-
IIOJIHEHUS OLIEHEHO YMCIIOM 0aJuIoB, OJU3KUM K MUHUMYMY.

Kpurtepun oieHKH NpoMe:KyTOYHOM aTTecTauu B popme IK3aMeHa

Orenka

XapakTepuctuka TpeOOBaHUM K pe3yabTaTaM arTecTaiuu B opme K-
3aMeHa

«OTINYHOY

Teopernueckoe comepkaHne Kypca OCBOCHO IMOJHOCTHIO 0e3 mpo0eos, cu-
CTEMHO H ITyOOKO, HEOOXOAMMBbIC TPAKTHYECKUE HABBIKU PabOThI C OCBOCH-
HBIM MaTrepuajioM c(hOpMHUpPOBAHBI, BCE MPEIyCMOTPECHHBIC pabodeil ydeo-
HOM mporpamMMoi yueOHbIE 3aJaHHs BBIMOJHEHBI 0e3ynpeyHo, KaueCTBO UX
BBITIOJTHEHUS OI[EHEHO YHCIIOM 0aJlIOB, OJM3KUM K MAKCUMYMY.

«Xopomro»

Teopernueckoe copep:kaHue Kypca OCBOEHO B 1ieJoM 0e3 mpoOenoB, HE0O-
XOJUMBbIE NPAKTUYECKUE HABBIKM PabOThl C OCBOCHHBIM MAaTE€pPHaIOM B OC-
HOBHOM c(hOpMUpPOBaHbI, MPEIyCMOTpPEHHbIE paboueil yueOHOH mporpam-
MO yueOHbI€ 3a/1aHusl BBIIOJIHEHBI C OTAECIbHBIMA HETOUHOCTSIMH, KAU€CTBO
BBINOJIHEHUS OOJIBIIMHCTBA 3aJJaHUM OLIEHEHO YMCIIOM OaiioB, OJU3KUM K
MaKCHUMyMY.

«Y 10BIETBOPH-
TEIbHO»

Teopernueckoe copepkaHue Kypca OCBOCHO 0OJIbILIEH 4acThiO, HO TPOOEIIbI
HE HOCAT CYILECTBEHHOTO XapakTepa, Heo0X0AUMbIE MPAKTUUECKUE HABBIKH
paboThl C OCBOEHHBIM MaTe€pHaJIOM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIINH-
CTBO IPEAYCMOTPEHHBIX pabouel yuyeOHOM mporpaMmoi y4eOHBIX 3a/aHHil
BBINOJIHEHBI, OTAEIbHBIE U3 BBHITIOJIHEHHBIX 3aJaHUi coJepkKaT OLIHOKH.

«Heynosnerso-
PUTEIBHO

Teopernueckoe conepkaHHe Kypca OCBOCHO YaCTHYHO, HEOOXOAUMBIE
HaBbIKU PabOTHI HE CPOPMUPOBAHBI U CHOPMUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIITMHCTBO MPEyCMOTPEHHBIX paboyell yueOHOM mporpaMmoi yueOHbIX
3aJlaHui HE BBIMOJIHEHO JIMOO0 BHIIOJHEHO C IPyObIMH OIIMOKaMH, KauecTBO
UX BBIMIOJIHEHUS OLIEHEHO YUCIIOM 0auIoB, OJU3KUM K MUHHUMYMY.




YpoBHU NPosiBIeHNS KOMIIeTEHUM, popMHUpPyeMbIX NP U3YYEHUH TUCHUTIIHMHBI
«AHaToMusi 1 MOpdoJiorusi pacTteHuin» B opMe NpU3HAKOB NPOecCHOHATBHOM J1esiTe/Ib-
HOCTH (IpuMep)

CIOCOOHOCTh NPUMEHATL COBPEMEHHBIC IKCIICPUMEHTAJIBHbLIE METOAbI paGOTLI C

OIIK-4  |GuoaornueckumMu 06bEKTAME B OJIEBBIX U JIa0OPaTOPHBIX YCJIOBHUAX, HABBIKU pa-
00TBI ¢ COBPEeMEeHHOM annaparypoi
YpoBenb Onucanue npu- Ilnanupyembie pe3yabTarbl 00y4eHusi (MOKa3aTeu
OCBOCHUS 3HAKOB  NPOSIB- JAOCTHKEHHUsI 32JaHHOT0 YPOBHSI OCBOCHHMS KOMIICTEH-
Baaners YMmernb 3HaThL
1 2 3 4 5
Bbicokuii  ypo-|criocoOHOCTh HaBBIKAMU pa- | IPUMEHATh  COBpE-|METObI paboThl C 0OBEKTa-
BEHb  KOMIIE-|[IPUMEHSITh  CO-|[0OTBl C COBpe- |[MEHHbIE METOJIbI pa-|MU JKUBBIX OPraHHU3MOB;
TEHTHOCTHU BpPEMEHHBIE 9KC-|MEHHOH amma- |00T ¢ OMOJIOTHYECKU-|OCHOBHBIE  J1a0OpaToOpHbIE
NepUMEHTalbHbIC |paTypol;  CO- [MH OOBEKTaMH; Xa-|WIH IOJIeBble METOAbl HC-
METOABI paboTHI C|BPEeMEHHBIMU  |paKTEpPH30BATh OC-|ClIeZIOBaHUS; OCOOEHHOCTHU
OMOJOTUYECKUMH |METO/IaMHU HOBHBIE (DOPMBI 3KC-|yCTPOWCTBA MHUKPOCKOIIOB;
00BEKTaMu B I10-|ONUCAHUS pac- [IEPUMEHTAa; HCIOJb-|COBPEMEHHBIE SKCIIEPUMEH-
JIEBBIX U J1a0Opa-|TUTEIbHBIX 30BaTh METOJbl OINH-|TalbHbIE METOABI PAOOTHI C
TOPHBIX YCIIOBU-|OOBEKTOB, CaHMs pa3jIMYHbIX BHU-|OMOJOTMYECKUMH OOBEKTa-
X, HABBIKK pabo-|MpeACcTaBlIeHU- |IOB >KUBBIX OpPraHHU3-|MH COBPEMEHHOE 000pyo-

TBI
HOM
poH.

C COBpPEMCH-
armrmapary-

asMu 00 HCTO-
pPUH COBEPIIICH-
CTBOBAaHHUS all-
napaTypsl H po-
JU  COBPEMCH-
HOTO 000pyHO-
BaHUS B pa3BH-
THH OHOJIOTHH.
OcHoBamMu  CO-
BPEMEHHBIX Me-
TOJIOB HCCIIENIO-

BaHUs;  HaBbI-
KaMH  paOoThl
Ha  COBPEMEH-

HBIX IMpHOOpaXx;
HaBBIKAMU  pa-
60THI B J1abopa-
TOPUHU; OCHOB-
HBIMH METO/Ia-
MH OHOJIOTHYE-
CKHMX _HCCIIEJIO-

MOB U COCTaBJISATH OT-
4eT O MpojAelaHHOU
naboparopHoit pabo-
Te; paboTaTh ¢ COBpe-
MEHHBIM 000pyI0Ba-
HUEM U ammapaTypoi;
OCBamBaTh  IKCIIEPHU-
MEHTAJIbHbIE METObI
HUCCIIEIOBAHNM;, TOTO-
BUThH TMpenapathl Kie-
TOK pPacTE€HHUH, TUCTO-
JIOTUYECKHe TMpernapa-
THI C UCIIOJIb30BAaHUEM
CyXUX CHUCTEM OHOIIO-
TUYECKOTO MHUKPOCKO-
na.

BaHME JUUISI U3YUCHHUS PaCTe-
HHI U KHUBOTHBIX B Jlabopa-
TOPHBIX YCJIOBHSIX; METO/IbI
WCCIIC/IOBaHHSI B Pa3BUTUU
(GyHIaAMEHTAIBHBIX W TPH-
KJIAJHBIX  OMOJIOTMYECKHX

HayK.




ba3oBbnit
YPOBEHb

CIOCOOHOCTh
OPUMEHATh  CO
BPEMEHHBIE JKC-
NepUMEHTaIbHbIC
METOJIbI PAOOTHI C
OMOJIOTHYECKUMU
00beKTaMu B TIO-
JIEBBIX U J1abopa-
TOPHBIX  YCIIOBH-
SIX, HaBBIKH pado-
ThI C COBpEMEH-
HOM  ammapary-
poil.

HaBBIKAMHU  pa-
O0O0TBI C COBpe-
MEHHOM  anma-
paTypoii; co-
BPEMCHHBIMU
METOJIaMHU  OIIH-
CaHUs  pacTH-
TEIBHBIX 00BEK-
ToB. OcHOBamMH
COBpPEMEHHBIX
METOJIOB HCCIIe-
JIOBaHUsI; HaBbI-
KaMu  paboTbI
npudopax;
HaBBIKAMU  pa-
00ThI B J1abopa-
TOpUU; OCHOB-
HBIMH  METO/a-
MU Ouosoruye-
CKHUX HCCIIEO-
BaHUM.

XapaKTepu30BaTh OC-
HOBHBIE (DOPMBI IKC-
NepuMCHTa, HCIIOJIb-
30BaTh METOJbI OIH-
CaHus pa3JIMYHbIX BU-
JIOB JKUBBIX OpraHH3-
MOB; paboTraTh ¢ 000-
pyJIOBaHUEM U arla-
parypoi; ocBaWBaTh
IKCIICPUMEHTAJIbHBIC
METOABl  HCCIEeI0Ba-
HUI; TOTOBHUTH Tperia-
patbl KIETOK pacre-
HUH,  THUCTOJOTHYe-
CKHE TIperaparsbl.

METOJIbI pabOTHI C 0OBEKTa-
MU KHBBIX OPraHU3MOB;
OCHOBHBIE  JIaOOpaTOpHBIE
WIN TIOJIEBBIC METOMIBI HC-
clieoBaHusl; OCOOEHHOCTH
YCTPOHCTBA MHUKPOCKOIIOB;
COBPEMEHHBIC IKCIICPUMCH-
TaJIbHbIE METOJBI paboThHI ¢
OMOJIOTUYEeCKUMH O0BEKTa-
MH COBpPEMEHHOE 000pY/I0-
BaHUE I U3YYCHHSI pacTe-
HUI B 1a00OpaTOPHBIX YCIIO-
BHUSIX.

MuHuMab-
HBII YPOBEHb
KOMIIETEHTHO-

CTH

CIOCOOHOCTh
OPUMEHATh  CO-
BpPEMEHHBIE JKC-
HepUMEHTaIbHbIE
MeTOBI paboTHI ¢
O6MOJIOTNYECKUMU
o0beKTaMu B IO-
JeBbIX M Jabopa-
TOPHBIX  YCIIOBH-
X, HaBbIKH pabo-
TBI C COBpPEMEH-
HOM  ammapary-
poH.

COBPEMEHHBIMH
METOJAMH OITH-
CaHUs  PacTH-
TENbHBIX O0BEK-
T0B. OcCHOBamMu
COBPEMEHHBIX
METOJIOB HCCJIe-
JIOBAHMS; HaBEI-
KaMu  paOoThl
npubopax; oc-
HOBHEIMH METO-
IamMyd  OHOJIOTH-
YeCKUX HCClie-
JOBaHUH.

UCIIOJIb30BaTh  METO-
JIbl OMMCaHUs pa3iny-
HBIX BHJIOB JKHBBIX
OpraHu3MoB;  pabo-
TaTh C 00OpYyIOBaHU-
€M U anmnaparypoii;
OCBamBaTh  IKCIIEPHU-
MEHTaJIbHbIE METO/bI
HCCIICIOBAHUM; TOTO-
BUTh IIpenaparbl Kiie-
TOK PacTEHU, THUCTO-
JIOTUYECKHE Mpenapa-
THI.

METO/bI paboTHl ¢ 0OBEKTA-
MH OJKHBBIX OpTaHHM3MOB,
OCHOBHbIE  J1abOpaTOpHBIE
WIN TIOJIEBBIE METOJIBI HC-
clIefoBaHus; OCOOEHHOCTH
YCTPOWMCTBA MHKPOCKOIIOB;
COBPEMEHHBIE IKCIIEPUMEH-
TaJIbHBIE METOJBI PAaOOTHI C
OMOJIOTMYECKUMHU O0BEKTa-
MH COBpPEMEHHOE 000pY/I0-
BaHUE U U3YYEHUS pacTe-
HUI B JJaOOPAaTOPHBIX YCIIO-
BUSIX.

Bricokuit
YPOBEHBb KOM-
METEHTHOCTU

TOTOBHOCTBIO
HpI/IMeHﬂTB
TIPOM3BOJICTBE
0a3oBble  OOIIE-
npodeccuoHanb-
HBIC 3HAHUA TECO-
pUM ¥ METOJIOB
COBPEMEHHOM
Oouonoruu

Ha

OCHOBHBIMM  METOJIa-
COBPEMEHHOM

MU
OHMOJIOTUH.

HBbIC

pOBaHHOMY

HUU;

2

NPUMEHATH TOJIyYeH-
TEOPETHUYECKHE
3HaHUS K apryMEHTH-
BBIOODY
METO0OB  HCCIIEe/I0Ba-

OCHOBHbIE  J1abopa-
TOPHBIE W TIOJEBHIC
METO/bI, HCIIOJIb3Yye-
MbIE B COBPEMEHHOI
Ouosoruu; TEOpeTH-
YeCKHe OCHOBBI HC-
NOJIb30BAHUSI  COBpe-
MEHHBIX METOIOB
OMOJIOTHH;




TOTOBHOCTBIO OCHOBHBIMH  METOJIa-|IPUMEHATH II0JIyueH-|OCHOBHBIE  Jabopa-
IPUMEHSTh Ha|MHu COBPEMEHHOM |Hbl€ ~ TEOPETUYECKHE|TOPHBIE U  II0JIEBBIE
IIPOU3BOJICTBE Ouonorum. 3HaHUSA K apryMEHTH-|METOJbl, HCIIOIb3Yye-
06a3oBble  0OIIIE- pOBaHHOMY  BBIOOPY|MBIE B COBPEMEHHOU
bazoBslit ypo- npodeccuoHab- METOJIOB  MCCIIEJIOBA-|OMOJIOTHH.
BCHB HbIE 3HAHUS TEO- HUH.
pUM U METOJIOB
COBPEMEHHOM
Oounonoruun
TOTOBHOCTBIO OCHOBHBIMM  METOJIa-|[IPUMEHATh I10JIy4€H-|OCHOBHBIE  J1abopa-
IPUMEHSITh Ha|MHU COBPEMEHHOM |HbIE  TEOPETUUYECKHUE|TOPHbIE U IIOJIEBBIE
IIPOM3BOJICTBE ouosorum. 3HaHUS K apryMEHTHU-|MEeTOJbl, HCIOJIb3Yye-
Munumaine- |6a3oBble  oO1Ie- pOBaHHOMY  BBIOOpY|MBbIE B COBPEMEHHOM
HBI YPOBEHB |IPO(ECCHOHATb- METOI0OB  HCCJIe/10Ba-|0MOI0TrUN;
KOMIIETEHTHO- |HbIE€ 3HAHUS TEO- HUH;
CTH pUM M METOJOB
COBPEMEHHOMN
Ounonorun
CIIOCOOHOCTh OCHOBHBIMH CIIOC00a-|HUCTIOIB30BAaTh COBpE-|OCHOBHBIC METO/Ibl
OPUMEHATh  CO-|MM 0OpaOOTKM MH-|MEHHblE MaTemaTuye-|00pabOTKH  Marema-
BpEMEHHBIE  Me-|dopManud ¥ perja-|CKue METOIBI JUIsl pe-|THUeCKol uH(popMa-
TOJbl 00paOOTKH,|MEHTaMH  COCTaBjie-|II€HUs  OHOJOruYe-|IUd,  BO3MOXHOCTH
aHaJIM3a U CUHTE-|HUs IPOEKTOB M OTYe-|CKUX 3ajay padoTaTh|MeToJa MaTeMaruye-
3a MOJICBOM, MPO-|TOB, clOCOOaMU TIpa-|c 0a3aMM JaHHBIX B|CKOTO  MOJEIUpPOBa-
M3BOJCTBEHHON M |(pHUUECKOro  M300pa-|KOMIIBIOTEPHBIX  Ce-|HHs; OCHOBHBIE METO-
7a00paTOpHOl  |XKEHUs KOJINYECTBEH-|TSX; NPECTaBIATh | bl 00paboTKH GHOIIO0-
BbICOKMH  |Gronmornueckoif  |HBIX TaHHBIX; YHUCIOBYIO HH(pOpMa-|ruueckoii HHpopma-
YPOBCHB KOM- | yihopmarui, LU0 Pa3NUYHBIMK |LIUU U TpeOOBaHMS K
HETCHTHOCTU |rpaBuiia COCTaB- croco0aMu; HMCIOJIb-|0TYE€TaM M TPOEKTaM;
JeHus Hay4HO 30BaTh  IOJydeHHbIE|Ha3HaueHue Haubolee
TEXHUYECKHUX 3HaHUA A1 00paloT-|pacpoCTpaHEHHBIX
IIPOEKTOB U OTYE- KU  OMOJIOTMYECKOM |CpeCTB aBTOMAaTH3a-
TOB uHpopMallMld M CO-|UMU  MH(POPMALMOH-

CTaBJICHUS OTUYETOB U
IIPOEKTOB.

HOM ACATCIIbHOCTH,




bazoBelit ypo-
BEHb

OCHOBHBIMH CITOCO0a-
MU O00OpaOOTKH WH-
dopmaruu U perya-
MEHTaMH  COCTaBlIe-
HUS [POSKTOB U OTYe-
TOB, croco0amu Trpa-
¢ugeckoro  mzo0bpa-
KCHUSI KOJIMYECCTBECH-
HBIX JIAHHBIX;

UCIIONIb30BaTh COBpE-
MEHHBIE MaTeMaTHye-
CKHE METOJBI IS pe-
IIeHUs  OwuoJioruye-
CKMX 3a1ad paboTarb
¢ 0azamMu JaHHBIX B
KOMITBIOTEPHBIX  Ce-
TSIX; IIPEJICTABIISTh
YHCIOBYIO HH(pOpMa-
§005000] Pa3IMIHBIMH
crioco0aMu.

OCHOBHBIE METO/TBI
00paboTKn  MaTema-
TUdeckoid  mHQOpMa-
UM,  BO3MOXHOCTH
METOJla MaTeMaThude-
CKOTO  MOJEITUpPOBa-
HUS; OCHOBHBIE METO-
JIbI 00paboTKH OHMOJIO-
rudeckod  mHpOpMma-
UM 1 TpeOOBaHUS K
OTYETaM U MPOCKTAM;

MunHuMmaie-
HBII YPOBEHb
KOMIIETEHTHO-

CTH

OCHOBHBIMH CITOCO0a-
MU 00pabOTKM WH-
dbopMaluu  cocTaBiie-
HUS MIPOCKTOB U OTYe-
TOB, cIIoco0aMu

UCIIOJIb30BaTh co-
BPEMCHHBIC MaTeMa-
TUYECKUE METOJIbI JUIs
peureHus Ouosioruye-
CKHUX 3aJa4; HCIOJb-
30BaTh  TOJyYCHHBIC
3HaHUA 111 00paboT-
K1 uHpopmauuu u
COCTaBIICHUSI OTYETOB
U TIPOEKTOB.

OCHOBHBIC METO/IbI
o0paboTku  MaTema-
TUYeCKOH wuH(popMa-
WU,  BO3MOXXHOCTHU
METO/Ia MareMaTHhye-
CKOTO  MOJEJIMPOBa-
HUSI; OCHOBHBIC METO-
Ibl  00paOOTKH  WH-
dbopmarun 1 TpebO-
BaHUS K OTYETaM U
POCKTaM;

B xadyecTBe mpuMepa KpaTKO ONMILEM U3yYEHUE OJHON TEMBI B paMKaX JAUCLUITINHBI
«boranuka. AHatoMusi U MOpQOJIOTHS PACTEHUI»

I'nasa || THCTOJIOT'USA

Tema 16. Oopa3oBarenbHble TKaHu. [lepBuinas mepucrema

Marepuas: BepxyiiieuHast rouka rooera anosen (Elodea canadensis) 1 moctosiHHbII MUKpoIperiapar ee
TIPOIOJTBHOTO CPE3a; TOCTOSTHHBII MUKPOIpPETIapaT MPOoIoILHONO cpe3a BepXyIIKU cTediist prku (Secale

cereale) wm merwp (Triticum aestivum) B dase KyrieHusL.

Oo01me 3aMeyanus

Mepucmema 00ycnOBIUBAET POCT paCTEHUH B JUIMHY U TOJIIUHY B CBS3H C JEJICHUEM KIle-
TOK 1 uX auddepenunanuein. PaznuuaroT nepBUUHY0 U BTOPUYHYIO MEPUCTEMBI.

Hepeu'ma}z MCpPUCTEMA MOABIACTCA B CAMOM Ha4daJI€ poOCTa IMPOPOCTKA U3 KIIETOK 3apOJbIlIa
B BHJI€ KOHYCAa HapaCTaHHA cTelid u KOPH:L.

B nepBuyHOI MeprcTeMe 3aKiaabIBaeTCs npokamobui. [Ipr 5TOM KI€TKH MEPUCTEMBI JIENISITCS
IIPEUMYLIECTBEHHO IIPOAOIBHBIMU IIEPETOPOAKaMHU, Y JIMHSIOTCS IyTEM CKOJIB3SLIETO POCTa,

KOHIBI UX 3a0CTPAIOTCH. Tak Bo3HHKaET HpOKaM6I/IaJ'II)HBII71 TSK, COCTOSIHH/IfI N3 MMPO3CHXUMHBIX
MCPUCTEMATUUYCCKHX KJICTOK, U3 KOTOPBIX BIIOCJICACTBUU I[I/I(I)(I)CPCHI_II/IPYIOTC}I MMPOBOJAIINC U
MCXaHNYCCKHUEC TKAaHU UJIKM BTOPUYHAA MCPUCTEMA — KaMOWIH.



Bmopuunoii Ha3pIBAIOT MEPUCTEMY, BOSHUKINYIO U3 Kakoh-1mnbo yxe [uddepenmpoBanHoit
TKaHH.

Tkanu, KOTOpbIE 00pa3yIOTCs U3 MEPBUYHON MEPUCTEMBI, HA3bIBAIOT IEPBUYHBIMHU, a U3 BTO-
PUYHON MEpUCTEMbI — BTOPUYHBIMHU.

3aganue

1. O3HaKOMHUTBCS C OOIMMH YePTaMU MUKPOCKOIIMYECKOTO CTPOCHUS BEPXYIIKH CTEOJIS U C
OTIIMYUTCIIbHBIMU ITPU3HAKAMU MCPUCTEMBI KOHYCA HapaCcTaHus:, paCCMOTPCB MTOCTOSIHHBIN mnpcemna-
paT MpOJOIBHOTO Cpe3a BepXYIICUHOH MOYKH 3JI0ICH.

2. PaccMOTpeTh BEpXYIICUHYIO MIOUKY CTEOJIS AJI0/IEH Ha KUBOM MaTepuale.

3. PaccMoTpeTh Ha MOCTOSIHHOM Tpenapare NpoKaMOHallbHbIE TSXKU BEPXYILKH CTEOIIS PiKU
WIM MIICHULBI B haze KyIIeHHUs.

4. 3aprcoBaTh KOHTYpPbI BEpXYILIEYHOM MOYKH 3JI0/I€U U HECKOJIbKO KJIETOK IEPBUYHOIN Mepu-
CTEMBI, a TAK)KE HECKOJIBKO KJIETOK M3 C(hOPMHPOBABIIETOCS JIMCTA. 3apUCOBATH KOHTYPHI BEP-
XYIIKH CTEOIIS pyKU WK TIIEHUIIBI M KIETKH pokaMOust. Craenath 0003HaYeHUsI.

ITocsienoBarebHOCTH PadOTHI
Bepxyweunas nouxa 3100eu

PaccmarpuBaroT nepBUYHYIO0 MEPUCTEMY BEPXYIIKHU CTEOJIS BOJSHOIO pacTeHust siojeu. Jis
ATOrO Jy4Ille BCEr0 BOCIOIb30BATHCS IIOCTOSIHHBIM IIPENAapaTOM, OKPAILIEHHBIM T'€MaTOKCUIUHOM.



MUpoBasLLleroca 11Mcra:

Puc. 25. BepxyweuHasa no4yka nobera anoaeu (Elodea canadensis). A — npogonbHbIN paspes; B — Ko-
HYC HapacTaHuA (BHELHWI BUA U paspes); B — KneTka nepBuYHoOn mepuctemsl; I — KneTka us cdop-

1 — KOHYC HapacTaHus, 2 — 3a4aTOK /INCTa, 8 — BYropoK NasyLWHOM NOYKK

[Ipu manoMm yBenMueHUH B LIEHTPAJIbHOM YacTH pa3pes3a noy-
KW HaXOJAT y/UIMHEHHBIN KOHYC HapacmaHus ¢ BEpXyIIKOHi
okpyrioit popmsl (puc. 25). Hax koHycoM HapacTaHUS BUAECH
Kak ObI CBOJI, 00pa30BaHHBIN JIMCTBSIMU, HWAYLIIMMH OT OCHOBA-
HUA nouku. [lepenBurasi mocTeneHHO Mpenapar, MpoCIeKUBAIOT
BO3HHMKHOBEHHUE U POCT ATHX JIUCTHEB: HA HEKOTOPOM PACCTOSTHUU
OT KOHYCa HapacTaHMs Ha MIOBEPXHOCTH CTeOIs MOSBISAIOTCS Oy-
TOPKH — 3TO CaMbl€ MOJIOJIBIC 3aUYamKU JUCMbe8; HAZKE T10
cTebo Oyropku Oosiee KpyrnHble U 0oJiee BHITSIHYThIE — BCE
Oosee mpuobOpeTaroiue GopmMy JUCThEB (npumopouu). Haa ocHo-
BaHMEM (B Ma3yxe) HEKOTOPBIX JIMCTHEB UMEETCSI EIlIe IO OTHOMY
OYropky, U3 KOTOPBIX B JJalbHENUIIIEM 00pa3yrOTCs nasyuiHvle
NOYKU, OHU JTAAYT HAa4aao OOKOBBIM BETBSIM.

JlenatoT KOHTYpHBII PUCYHOK MTOYKH, 0003HAYMB HA HEM KO-
HYyC HapacTaHus, JINCTOBbIE OYTOpKU M OYTOpKH Ma3ylIHBIX I0-
YeK.

3areM paccMaTpUBAIOT KOHYC HapacTaHUs P OOIBIIIOM
yBenuueHuu. OTMEYaroT, YTO 3TO NMapeHXUMHBIE KIeTKU. B 11eH-
Tpe KIJIETKU HaXOJUTCS KPYITHOE TEMHOOKpaIlleHHOe sipo. ['panu-
11l KJIETOK Pa3IyaloTcs ¢ TPYAOM, TaK Kak CTEHKU TOHKHE U
Mpo3payuHble, a rycTas [IUTOMIa3Ma OKpalleHa TOBOJIbHO UHTEH-
cuBHO. Eciu nepemerniats npenapar u paccMaTpuBaTh KIETKH,
pacnoioKEHHbIE HUKE, TO MOYKHO 3aMETUTh, YTO M0 MEpPE yaa-
JIEHUS OT KOHYCa HapacTaHUsI COAEPKUMOE KIIETOK CTAaHOBUTCS
CBeTJIee, B LIMTOIIa3Me MOSIBIISIOTCSL BAKYOJIH, & pPa3MepPhbl KIIETOK
SBHO yBenn4MBaroTca. CTEHKH KJIETOK Tenephb BUIHBI 4eTKO. Pa3-
Mep A1ep MOYTH HE U3MEHSETCSI, IOATOMY SIIPO 3aHUMAET OTHOCH-

Puc. 26. YacTb npokambu-
a/IbHOTO TAXKa M3 3a4aTKa n-
cTa pu (Sesale cereale):

1 — KNeTKM npokambus, 2
Havano guddepeHumamm
NpoBoAALMX TKaHen, 3 — na-




TEJIbHO MEHBIITYIO YacTh pa3pocileiicst KIeTku. Takoe mpeBpalleHre MEpUCTEMBI B CIie-
[UATU3UPOBAHHYIO TKaHb OCOOEHHO XOPOILIO BBIPAKEHO B 00JI€€ KPYIHBIX JIUCTHSIX, IPH-
KPBIBAIOIIMX KOHYC HApaCTaHUAM

3apucoBbIBalOT 2—3 KJIETKM KOHYCA HApaCTaHMs, a PSAAOM C HUMH Ui cpaBHeHUs 1 —2
KJIETKH CIIeLMaIM3UPOBaHHON TKAHU U3 JIUCTA, HOKPBIBAIOLIET0 KOHYC HapacTanus. O603HavaroT
YacTH KIJIETKH.

[Tone3Ho HapsAy C JOCTOSIHHBIM MTPENapaToM U3y4UTh KHUBYIO WM (PUKCUPOBAHHYIO TIOUKY
cteOus anoneu. [1oy10kuB MOYKy Ha MPEIMETHOE CTEKIIO, TOMEIIAIOT €0 Ha CTOJIMK CTEPEOCKOITH-
YeCKOr0 MUKPOCKOIIA ¥ C TIOMOIIBIO IBYX UTJ OCBOOOXKAAI0T KOHYC HapacTaHUs OT 3aKpbIBato-
X ero JmctbeB. Ha TakoM npernapare Xopolo BUu/IHA TOBEPXHOCTh KOHYCA HapacTaHUsl, BO3HU-
KaloIllie ¥ TIOCTENEHHO pa3pacTaroiiyecs Oyropku — 3a4aTKu JUCTbeB (puc. 25, b).

Bepxywxa cmebns pocu

Ha nocrositHHOM mpenapate npooJbHOTO cpe3a BEPXYILKH cTe0JIs PKU Ha HEKOTOPOM pac-
CTOSTHUU OT HEE HaXOMSAT CPEAH MapPEHXUMHBIX KJIETOK MEPUCTEMBI 00JIe€ TEMHBIE TOJIOCKHU (TsI-
). [Ipy 60JIbIIOM yBETMYEHUH BUIHO, YTO OHU COCTOST U3 BBITSHYTHIX KJIETOK C YAJIMHEHHBIMU
aapamMu — npokamOus. Takue ke TsHKU MpoKamMOuss UMEIOTCS U B JIMCThAX (pHC. 26).

3apHCOBBIBAOT KOHTYPHI BEPXYIIKH CTEOISI IPH MAJIOM YBEJIIMYCHHUH, TIOKA3aB PACTIOIOKCHHE
npokamOusi. HeckoIbKo KIETOK MPOKaMOUst 3apUCOBBIBAIOT MIPU OOJIBIIIOM yBeJTU4eHUH. Jlenaror
0003HaYeHHUs.
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