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MNOACHUTEJIBHASA 3AIINCKA

1. Pabouas mporpamma mno gucuumiinHe «boTaHuka» oTBedaer TpeOOBaHUSIM
denepanbHBIX 00pazoBarenbHBIX craHgapToB (manee PI'OC BO) mno HampaBICHHIO
MOATOTOBKH 44.03.05 «Ilemarornueckoe oOpa3oBaHue» (ypoBeHb OakajgaBpHuaTa),
YTBEP)KJICHHBIX MpHKazaMu MuHHCTEpcTBa 00pazoBaHus U Hayku Poccuiickoit ®Denepanun
ot 22 ¢epaist 2018 1. Ne 125 (ounoe), a Takke npodeccuoHanbHOro crangapra «llegaror
(megaroruyueckasi JEATENbHOCTh B c(epe MOMIKOIBHOr0, Ha4albHOrO OOIIEro, OCHOBHOTO
obmero, cpemHero oOmero oOpa3oBaHus) (BOCHUTATENb, YYHTEINb)», YTBEPKICHHOTO
nprKa3oM MHUHHCTEPCTBA TpyAa U colranbHOM 3amuThl PO ot 18 oktabps 2013 1. Ne544 H.
C U3MEHEHHUSMHU, BHECEHHBIMU IpHUKa3aMu MMUHHCTEPCTBA TpyJa U COIMAIBbHOM 3aIIUThI
Poccwuiickoit @eneparuu ot 25 nekadpst 2014 . Ne 11151 u ot 5 aBrycra 2016 1. Ne 422H.

Hucuunnuna «boTtaHuka» BKJIIOYEHA B CHHCOK J{MCHMIUIMHBI MpeIMETHOM
NOJATOTOBKH, OPHEHTUPOBAHHbIE HA JOCTIXKEHHE pE3yJbTaTOB OOyYeHUS Ha OYHOM
OTJIEJICHUH, UHIEKC TUCIUILIMHBI B yueOHOM miane b1.OJ111.05.01.01.03 (ounoe).

N3yuenue nucuMIiuivHbl npeanosnaraercs B 3-4 cemectpax (2 kype) u B 8 cemectpe (4
Kypc) yueOHOro I1ana mo o4Hoi ¢popme oOydeHusl.

2. Tpyooemxocms Oucyunaunwl coctasiser 12 3.e., 432 uaca obmero o0bema
Bpemenu. dopma MPOMEKyTOUYHOM aTTeCcTAallMM HAa OYHOM OTIENeHHH — 2 dKk3ameHa (4, 8
cemMecTp) u 3a4er (3 cemecTp).

3. Henv oceoenusa oOucyunaunvl: COACUCTBUEC  (OPMHUPOBAHUIO NPOPECCHOHATBHO-
npO(QUIBHBIX KOMIETCHIIUN CTYIEHTOB Me1arori4eckoro 00pa3oBaHusi Ha OCHOBE OBJIAJICHUS
COJICpP’)KaHWEM JUCIUIUIMHBL: YTIIyOJEHHBIMA 0a30BBIMH TEOPETUYCCKUMH 3HAHUSIMH U
NPAKTUYECKUMH YMEHHUSAMHU O BHEIIHEM M BHYTPEHHEM CTPOCHUH, (PYHKIHSX,
CHUCTEMaTHYECKOM OMOJIOTHYECKOM MHOTO000pa3Wu PAaCTCHUH M PACTUTEIBHBIX COOOIIECTB
IUTAHEThl ¢ TOYKU 3PEHHsI COBPEMEHHBIX MPEJCTaBICHUNH O CUCTEMaX OPraHUYECKOTro MHpa
JKUBBIX CYIIECTB, ITyTSAX WX CTAHOBJICHHS, POJHM B YCTOWYUBOM CYIIECTBOBAaHUHM OMOChEpHI,
3HAYEHUH JUTS [IMBUIIM3AIMH U HEOOXOJUMOCTH COXPaHEHHUSI.

Inanupyemsle pe3yJibTaThl 00yYeHHs

3anaun ocBoeHMs qucuuiuinHl  [lnanupyemsie pedynbratel  Koa pesynbraTta

00y4YeHHS TTO0 JUCIUTUTHHE
0o0y4deHus (KOMIETEeHIINs)

(neckpunTopsl)

®opmupoBarth YMEHUS  3Hamb: KOMIIOHEHTHI OIIK-2. Crniocoben
pa3pabaThiBaTh OCHOBHBIE U OCHOBHBIX H y4acTBOBaTh B pa3paboTke
JOTIOTHUTETbHBIE JOTIOJTHATETBHBIX OCHOBHBIX -
0Gpa3oBATETbHBIE 00pa3oBaTeNbHBIX MPOTPAMM OTIONHHTEIBHEIX
MPOTPaMMEI, pa3padaTeIBaTh Varemb: OCYIECTRIATS 00pa3oBaTeNbHBIX TPOrPaMM

pa3paboTKy nmporpamm ’
OTACNIBHBIC MX KOMHOHEHTBl (\yoy vy vaeGHBIX pa3pabaTeiBaTh  OTAEIBHBIC
(B TOM YUCJIC C NPEAMETOB, B TOM YHCIIE HX  KOMIIOHCHTBI (B TOM
UCIIOJIb30BaHUEM IIPOrpamMM JONOJHUTEIBHOIO 4YHCJIE C  HCIOJIB30BAHUEM
I/IH(I)OpMa]_II/IOHHO- O6p3.30BaHI/I$I (COFJ’IaCHO I/IH(l)OpMaHI/IOHHO'
KOMMYHHKAIMOHHBIX OCBOCHHOMY MPOGHITIO KOMMYHHKAI[HOHHBIX
TEXHOJIOT 1) (MpOGHILAM) MOATOTOBKH) TEXHOJIOTHI1)

Bnaoemy: HaBBIKAMH

pa3paboTku nporpamm

(dhopmupoBaHus

00pa3oBaTeIbHBIX

pe3yJIbTaToB, B TOM YHCIIE
VYV, ®u CHCTEeMBl HX



Pa3BuBats YMEHUSA
OIlpeleNiATh Kpyr 3axad B
paMKax IOCTaBJICHHOM LIEIn
U BBIOMpATh ONTHUMAJbHBIC
CI0Cco0bI

UX  pelIeHuH,

UCXOAS W3 JICUCTBYIOIIMX

IIPABOBBIX HOPM,
UMEIOIIMUXCA  PECYPCOB U

OrpaHUYECHU

OLICHUBAHUSA, B TOM YHCIIE C
HCMOJIb30BaHUEM UKT
(cormacHo OCBOCHHOMY
popuITIO (mpodusim)
MTOITOTOBKH )

3uams: IUIAaHUPYEMBIE
oOpa3oBareibHbIC
pe3yNbTaThl B COOTBETCTBUU C
00pa3oBareIbHBIMU
cTaHgapTamu: (POPMHUPYEMBIX
B TPENOJaBacMOM MpeaMeTe
MPEIMETHBIX u
METaInpeIMETHBIX
KOMIIETCHIIUH; JTUMYHOCTHBIX
pe3yapTaToB 00pa3oBaHUs HA
KOHKPETHOM YpOBHE

OIIK-5. Cnocoben
OTpeAeNATh KPYyr 3axad B
pamMKax TOCTaBICHHOW IEIn
U BBIOMpATh ONTHUMAJIbHBIC
CII0COOBI

Hux pelICHMA,

HCXO0Os HeﬁCTBYIOHlHX

IIPaBOBBIX

u3
HOPM,
UMEIOUINXCA  PecypcoB U

OTpaHUYCHUHN

o0pazoBaHus

Vmemuw: ocymiecTBisTh 0TOOp
JMAarHOCTUYECKUX  CPEJICTB,
(GOpM KOHTPOJII H OLEHKH
c(hopMUPOBAHHOCTH
00pa3oBarebHbBIX
pe3yNbTaToB O0ydYaIOMIUXCS C
LEJIBI0 UX TPUMCHEHHS
Braoemw: ymenuem
BBISIBIISATH TPYTHOCTH B
00y4YeHHH U KOPPEKTUPOBATH
MyTH JOCTHKCHHS
00pa3oBaTeNbHBIX
pe3yJIbTaToB.

5. B xofle M3yuYeHHWs IMCIUIUIMHBI OYIYT HCIIOIB30BATHCS Pa3HOOOpPA3HBIE BUIBI
NEeATEIbHOCTH 00YYarolUXCsl, OpraHU3alMOHHbBIE (POPMBI U METOJIbI O0yUEHHUS:
KaK aHaJUTUYECKUM 0030p, 3ammTa JabopaTOpHbIX  paboT (ompeneneHue repOapHOM
KOJIJIEKIIMM, COCTaBJICHUE OIpeNeNUTeNbHOM KapTouku), MJ/I3, TecTupoBaHue, HamucaHue
KOHCIIeKTa (Iopbl, TPOMeXyTouHO# arttectanuu — KomnokBuym «Beicime cropoBbie
pacrenusi», KontponpHast pabora «CemeHHbIe pacTeHUs». DOpMBI UTOrOBOIO KOHTPOJS —
IK3aMeH.

6. Ilepeuenv o00pazoeamenvHbIX mMEXHOIO2UI, UCHOIL3YEMBIX HPU OCEOEHUU
OuCyUNIUHBL: COBPEMEHHOE TPaJUIMOHHOE 0OydeHue (JIEKIMOHHO-Ta00paTOpHO-3aueTHAs

cucrema), MpoOJIeMHOEe O00yyeHue, HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH.



1. OPTAHU3AIIMOHHO-METOJNYECKHUE JOKYMEHTbBI

1.1. TexHoJiorH4YeCKasi KAPTA OCBOECHUSA TUCHHUILIIMHBI

HaunMeHnoBaHne pa3aenoB U TEM
IUACHUTUIAHBI

baszoBblii pazgen Nel. AHaToMus

pacTeHuu

Tema 1. Knemka.

Beenenue. XUMHUYECKUHU COCTaB
pacTUTENbHOU KJICTKHU. Crpoenue
pacturenbHOM  KieTku. lloctymienue
BOJBl M BEIIECTB B PACTUTEIBHYIO
KJIETKY.

Tema 2. Tkanu svlcuuux pacmenuii.

[Toustue Knaccudukarmus.
OOpazoBaTenbHble TKaHU (MEPHUCTEMBI).

TKaHH.

[TokpoBHble TKaHH. AOCOPOIMOHHBIE

1o ouyHOM (popMe 00yUeHHS
(oOmmas TpyaoeMKocTs 12 3.e.)

Beer KoHT nexk gpabopar. mpakTu
0 aKT. [UU YECKUX
Jaco pabot
B
144 54, 18 36

25
718 22 6 16

72 32 12 20

KP3

0,25

Cam.

paboTta

89,8

49,8

40

KPD

Kontpo
1b



TKaHu. @DOTOCHMHTE3UPYIONIUE TKaHH.
[IpoBonsdmue  TKaHu.  3amacarolue
TKaHu. BreimenurTenpHble TKaHU. TKaHU
MPOBETPUBAHUS. MEXaHUYECKUE TKAHHU.

dopMa NPOMEKYTOYHOI ATTECTALMHU
no yueOHomy miany - SAYET

ba3oBblii pazaea Ne 2. Mopdoaorust n
AHATOMHUS  BBICIIMX PACTeHHMHd C
3JIeMeHTaMH (pU3M0I0rumn

Tema 3. Cmpykmypa eecemamugHou
cghepvl NOKPLIMOCEMEHHBIX PACHEHUIL.

Opranbl pactenuid. Kopenb. AHaToMHS
KOpHS

BonHoe u®  MHHEpallbHOE  NHUTAaHUE
pactenuii. Ctebenb. AHaToMus CTEOJIs.
JIBmxeHue BOJIbI o cTeOIIro.
Mopdonorus u  aHaToMusg  JIKUCTA.
Tpauncnupanus. @otocunres. [IMTMEHTEI.

Tema 4. Obmen eewecms KaKk OCHO8A
JHCUBHEHHBLIX  SGIEHUU  pacCmUumenbHo20
op2aHusma

4
144 52,33 18

62 26,33 6

42 14 6

34

20

0,25

56

20

18

0,33

0,33

35,67

15,67

10



Jlvixanue.

Tema 5. Pacmumenvhoui opeanuzm kak 40 12 6 6
CamopazeusarUancs u
CAMOBOCNPOU3BOOAUAACS CUCTIEMA.

Poct pacrennii. PazButue pacteHnii.

dopMa NPOMEKYTOYHOM ATTECTALUU
10 Y4eOHOMY ILIaHY - JK3aMeH

Ba3oBbiii pa3gea Ne 3. Cucrematuka 144 5833 20 38
pacreHui

Tema 6. Ilpomucmeoi. 50,22 18, 6 12
33

['pubomnom00HBIE U BOAOPOCIICBBIE

MIPOTHUCTHI

Tema 7. Buvicuue cnopogvie u cemennvie 44,89 18 6 12

pacmerusl.

Moxoo6pa3nsie — Bryomorphae.

CocynucTtsie CIOpOBbIE PACTEHUS
(Pteridophyta).

['onocemenHbie pacTeHus.
ITokpbITOCEMEHHBIE PACTEHUS.

18

50

20

15

0,33

0,33

0,33

10

35,67

35,67

11.89

11.89



Bba3zosblii pasgen Ne 4 48,89 22 8 14 15 11.89
OCHOBBI MUKOJIOTHH

Tema 8. Mopgonocus u cucmemamuxa 48,89 22 8 14 15 11.89
epubos.

Huszmme  rpuObl.  Beiciime  rpuObl:
Ackomukota, bazuimoMuKOTHI

DopMa NPOMEKYTOYHOH aTTECTALUM IK3aMeH
10 y4eOHOMY IIaHy

Bcero 432 164, 164 40 0,25 195,75 0,66 71,34
91

OO0pa3oBarenbHas A€ATEIBHOCTb 110 00pa30BaTeNIbHON MPOrpaMMe POBOAUTCS:

1) B popme koHTaKTHOIM padoTe.

KonTakTHble yacsl = AynutopHsie yacsl + KP3 +KPO

Aynautopnsble yackl = Jlekiuu + JlabopaTopusie + [IpakTuueckue.

KP3 — xoHTakTHas paboTa Ha 3aydeTe.

KP3 — koHTakTHas paboTa Ha IK3aMEHE.

2) B popMe caMOCTOSITEJbHO PadoThl 00yJarOMINXCsl — pabOThl 00y4YArOIIMXCs 0€3 HEMOCPESICTBEHHOIO KOHTAKTA C MPEIo/IaBaTeeM;

3) B mHBIX (popMax, onpenensieMbIX padoueld porpaMMoi TUCIIUTUIUHBI.

KoHTposb — yachl Ha MOJATOTOBKY K 3K3aMEHY 110 OYHOH U 3a0uHON (hopmMaM 00yueHUs, Yachl Ha MOJATOTOBKY K 3a4eTy MO 3a04HON (hopme 0OydeHus.
NTOI'O yacoB = KOHTAKTHBIE Yachl + CAMOCTOSITeJIbHASA padoTa+ KOHTPOJIb



1.2. Conep:kanue OCHOBHBIX Pa3/1eJiOB U TeM JUCUUILINHBbI BoTaHuka

basosbliii pasgena Ne 1. Anamomun pacmenuii
BxoaHou pazuen

Beeoenue

Mecto Mopdonorun, aHatomMuu W (U3HOJIOTHH pACTEHHH B CHCTEME
ecTeCTBEHHbIX Hayk. Llenmpb, 3amaum u mertonpl. TeopeTumueckas W IpakTUYECKas
3HAYUMOCTh MOP(OJIOTUH, aHATOMUU U GU3HOJIOTUN pacTeHui. PazButue ydeHus o
CTPOEHUU PACTCHUM U (PU3MOIOTHUECKUX MpoIleccax, MPOTEKAIOUUX B HUX.

Tema 1. Kaerka

Cmpoenue pacmumenbHoil K1emKu

Hcropusi u3ydeHUs KIETOYHOTO CTPOCHUS PACTEHUH. 3HAUYEHHE TEOPHUH
KJIETOYHOT'O CTPOEHUSI OpraHu3MoB. Pa3BuTHE MpeacTaBiIeHUN O KIIETKE B CBSI3H C
COBEPILIEHCTBOBAHUEM METOOB U3yUEHHS.

OOmiass cxeMa CTPYKTYpHOM OpraHu3alid JSYKApPUOTUYECKOW  KJIIETKH
pacTUTENILHOrO OpraHu3Ma (B CpaBHEHHMHM C KXUBOTHOM). PazHOOOpa3ue KIETOK B
CBSI3U cO crenuanuzanueit. Pazmepsl u ¢dopma kietok. OCOOEHHOCTH CTPOCHUS
PACTUTENBHON KIIETKH: HATMYUE LEIUTI0JIO3HOM 000I0YKH, BAKYOJIH, XJIOPOIIACTOB.

Knerounsle  opranemnsl.  [lmactuael  (XJOpOIUIACTBI,  XPOMOIUIACTHI,
JerkoniaacTsl). MUTOXOHIAPUU M (PYHKUUS OKUCIEHUS OPTraHUYECKUX BEIIECTB.
Mopddonorus mutoxoHapuil. CTpoeHue IBOMHON 00O0JOYKH, MATPUKC, KPHUCTHI.
[IpocTpaHCTBEHHAs OpraHU3aLUsl IIEKTPOHHO-TPAHCIIOPTHON LIEIIH.

[TonroroButenbHas (aza OKUCIECHUS OPraHMYECKUX BEILECTB B ruajoriazMe
(anaspoOnas da3za) no nupoBunorpagHoit kuciotel ([1BK). Iloctymnenne [IBK B
MaTpPUKC MUTOXOHJIPHM, OKHUCIEHHWE B LHUKIE JIU- U TPUKAPOOHOBBIX KHUCIOT.
Ad3poOHOE  OKHUCIIEHWE  BOJOpOAA B  JJIEKTPOHHO-TPAHCIIOPTHOM  ILIETIH.
OxucnutensHoe ¢ochopunrpoBaHue. DHepreTuueckuil >¢ddext aHa’poOHON U
aspoOHoi ¢a3el apixanus. KIIJ[ pa®oTel MuUTOXOHApHIL. 3HAUYEHHE BBICOKOM
CTPYKTYpPHOW OpPraHM3alliM MHUTOXOHApHM. 3HaueHue ApIXxaHus. lcnosib3oBaHME
AT® u npoMeKyTOYHBIX MTPOYKTOB OKUCIEHUSI B OMOCUHTE3€E OelIKa.

PubGocombr u 6mocunTe3 Oenka. CtpoeHue puOOCOMbl. XUMHUYECKUN COCTaB
Oonpumio M Manmol  cyObenuHul. DyYHKIMOHANBHBIA LEHTP PUOOCOMBI.
Tpanckpunuusi, TpaHcasus. 3 stana OMOCMHTE3a Oefika: MHULMALUS, dJIOHTALMS,
tepmuHanus. O0pazoBaHue NENTUAHON CBsI3U, poib ATO.

OHjomnnazMaTudeckas cetb. Tumsl, crpoeHue, GyHKUuU. AnmapaTr ['oybaxu.
Crpoenne u ¢pynkuuu. JIuzocombl. CtpoeHue, cBoiicTBa, GpyHkuu. MukpoTenbiia
(IEepOKCUCOMBI, TIIMOKCHUCOMBI, C(HEpOCOMBI, 0JIEOCOMBI, MapamMypalbHbIE TeNbLa).
Tunel, crpoenue, ¢pyakiuu. [{urockener (MUKPOTPYOOUKH W MHUKPO(PUIAMEHTHI).
Jlokanuzanus, cTpoeHue u (GyHKIMU. MexaHU3M HUX Yy4dyacTUsi B JIBH)KEHUU
uuroriazMsl. Aapo. Ctpoenne. @yHKIIMOHATIBHOE 3HAUYCHUE.

[Muronnasma. IloBepXHOCTHBIM CHOM IUTOIUIA3Mbl — OEIKOBO-JIUMUIHAS
MeMOpaHa, ee CTpoeHue. BUMONEeKyISIpHbIN ClIoW TUnUAOB. benku cTpyKTypHBbIE,
OenKu-(hepMeHTHI, OCJIKU-PEENTOPHI, TJIUKOIIPOTEUHBI, AKBAIlIOPUHBIL.

MexMmolneKkyisipHble  CHJIbl  B3aUMOJEHCTBUA OenkoB W  junuaoB. (CBoiicTBa



MOJYNIPOHULIAEMOCTH,  AJACTUYHOCTH.  [[MHAMWUYHOCTB, = ACHMMETPUYHOCTh
MeMOpaHbl. 3HaUeHHE dTUX CBOUCTB. [ manomnasma. CTpykTypa.

Bakyons. Ctpykrypa ToHOMUIacta. CBoiicTBa, 3HaueHue. KieTtouHblil COK, €ro
COCTaB.

Knerounast obGosiouka. MonekymsipHas OpraHu3anus, COCTaB, 3HayCHUE.
CTtpyKTypa Makpo- U MUKpOGUOPHILT LeUTI0N036l. MaTpukc, ero coctaB. CBoiicTBa
MOJIHOM NPOHUIAEMOCTH, MEXaHUYECKOW MPOYHOCTH, MIACTHYHOCTH. CpenrHHas
mactuHka. [lnasmonecmbl. [lepBuunas oOosouka. VI3MeHeHHE XMMHYECKOTO
COCTaBa M CBOMCTB BTOPHYHBIX O0O0OJOYEK B CBSI3U C HMX BUJOM3MEHEHHUEM
(oIpeBecHEeHUE, MUHEpAIIU3allKs, OTIOKEHUE cyOeprHa, KyTuHa, Bocka). DyHKuuu
KJIETOYHOM 000IOYKH.

Xumuueckuii cocmae Kiemku.

DJIEMEHTapHBI ~ XUMUYECKHMH  cOCTaB  KJIETKU. (OCHOBHBIE  TPYIIIIbI
OpraHUYECKUX BEIIECTB: OCJIKH, HyKJIEHHOBbIE KUCIO0ThI, AT®, nunuasl, yrieBoabl.

VYrneBoasl. MoHO-, u-, nonucaxapuasl. OCHOBHBIE IPEICTABUTEINN: TIIFOKO03a,
pubo3a, ne30Kkcupub03a, caxaposa, MaybTo3a, KpaxMmal, kieTtdyarka. DyHKIuu
YTJIEBOJIOB.

benku. [Iporennsl u nporenabl. AMUHOKUCIOTHBIM cocTaB. [lenTuanas CB3b.
[lepBuyHas, BTOpUYyHas, TPETUYHAs, YETBEPTUYHASA CTPYKTypa. DYHKIMU OEJIKOB:
CTPYKTypHasi,  KaTaJlWTH4YecKas, 3amacHas, TpaHcnopTHas.  CTpyKTypHbIE
0COOEHHOCTH OEJIKOB, OIPEEIISIONINE UX MHOTO(YHKIIMOHAIBHOCTbD.

Jlununel. Kupel u xuponojgoOHble BemecTBa. CTpoeHHE U (YHKIMH.
HacplieHHbIe 1 HEHACBIIIEHHBIE )KUPHBIE KUCIOTHL. [ 'napododnocts. OOpa3zoBaHue
MOHO- W OHMMOJEKYyJIApHBIX Muueml. BsaumopneiictBue c Oenkamu. CTepuHBI
pacTEHU.

Hyxneunoseie kucnotsl. JJHK. PHK wundopmanmonnas, pubocomanbHasi,
TpaHcnopTHas. HykineoTuaHelil cocTaB, CTpYKTypa, MPUHLUIT KOMIIJIEMEHTAPHOCTH.
OYHKIMU XpaHEHHUsS T€HETUYECKOM WH(OpManuu, TPAHCKPHUILMU U TPaHCIALUUN
npu OuocuHTe3e Oenka. JIuHeitHocTh M crabunbHOCTh MakpoModiekyn JHK, PHK
KaK MpUYMHA MajdoyucieHHocTu ux QpyHkiuil. AT®. CtpoeHue U 3HaUEHUE €€ Kak
«IHEPreTUYECKON BAIIOTHI» B KIIETKE.

Opractudeckue BemecTBa. @OpMbI 3aMaCHBIX YIJIEBOJOB, KUPOB, OEJKOB,
MUHEpaJIbHBIX BEIIECTB, UX MECTO B KJETKE, 3HaueHue. HakormneHnue pacreHusiMu
BKJIFOUCHHI: KpaxMmaia, caxapa, Mace, OeJKOB, alKaJIoOu0B, TyOUITbHBIX U JPYTUX
BEILECTB.

Pacmumensnaa knemka Kak ocmomuueckasn cucmema.

[locTymyieHne BOOBI M BEIIECTB B  PAacTUTENBbHYHO KIETKy. Bopa.
BuyTtpuMonekynspHas cTpykrypa. dumnonb, BomopoaHbie cBsizu. CBoOoaHas u
CBA3aHHAs BOJA. 3HAYEHUE BOJbI B >KU3HU KJIETKU. IlyTW mOCTyIJIeHHs BOJBI:
muddysusi, ocMoc, AaBieHUE HAOyXaHWsI KOJUIOMJOB, BOJHBIE KaHaJIbI MeMOpaH,
MUHOIUTO3.

SlBnenune riazmonmusa M JeruiasMoiin3a. Typrop. BemnumHa OCMOTHYECKOTO
JIABJICHUSL Y PA3JIMYHBIX SKOJOTUYECKUX TPYII pacTeHuil. BoaHbli moTeHIan Kak
Mepa aKTUBHOCTH BOJIbI B KJIETKE U €r0 COCTAaBJISIONINE: OCMOTUYECKUN MOTEHIMA,



MOTEHUHAJI JaBJIE€HUs, TypropHoe aasieHue. Cocymas cuia kieTtku. M3MeHeHue
OCMOTHYECKHX ITOKA3aTeIeH B 3aBUCUMOCTH OT HACBIILIEHHOCTH KJIETOK BOJIOM.

[locTymyieHne HOHOB B  IEJUIIOJO3HYI0 KJIETOYHYH 0005104Ky. Poib
aacopouun. Ilepenoc uoHOB dYepe3 MemOpanbl. IlaccuBHOE ©  aKTHUBHOE
nocryruienune. O6neryeHHas 1udy3us. AKTUBHBIN TPAHCTIOPT C 3aTPATON SHEPTHUH.
Tpancrioptaeie AT®-a3pl. SBieHHEe NUHOIUTO3a. PerynaupoBaHue MOCTYIUICHUS
MOHOB B KJIETKY. BKiIroueHre noHOB B 0OMEH BEIIECTB B KIIETKE.

Tema 2. Tkanu evicuiux pacmeHuil.

Txanu. Ilpunmunel knaccudukanuu. TKaHM BpEMEHHbIE M TOCTOSHHBIE,
MIEPBUYHBIC, BTOPUYHBIC, MPOCTHIE U CJIOXKHBIE. BUIBI TKaHEH IO BBINOJHIEMbBIM
GYHKITUSM.

OOpazoBaTenbHble TKaHU (MEPHUCTEMBI), UX 3HAYCHUE IS KM3HU PACTEHUMU.
Bepxyrieunsie, O0OKOBbIE, BCTABOYHBIE MEPHUCTEMBI. [ €HE3HC, MONOXKEHHE B Teje
pacTeHusl, IUTOJOTHYECKHE 0COOCHHOCTU. MIHNIIManbHble KIETKH, UX IPOU3BOIHBIE.
30HANBHOCTh BEPXYLIEYHBIX MEPUCTEM KOpHS U cTedns. IloHsTe o rucroreHax.
Juddepenunanus KIeToK NPOU3BOJHBIX MEPUCTEM.

Ilocmosannvie mkanu.

[lokpoBHbIe TKaHU. Dnuaepma. ['eHe3uc, ctpoeHne, 3Ha4eHUE ISl PaCTEHUM.
Tpuxombl u »3mepreHubl. Pa3zHooOpaszue cTpoeHus u (QYHKUHMH. Y CThUIA.
[Tepunepma, kopka. OOpa3oBaHHe, CTPOEHUE KIETOK U MX (PU3UOJIOTHYECKask POJb.
YeueBuuku.

AOGcopOumonnsie Tkanu. Puzonepma (anubnema). @opMupoBaHue, CTpOEHUE,
¢ysnxun. KopHeBbie BoOCKU, GyHKIMOHUPOBAHUE, IPOAOIKUTEIBHOCTD )KU3HHU.

®doTtocunTre3upyomue Tkauu. OCOOEHHOCTU CTPOEHUS KJIETOK, BBIMOJIHIEMbIE
GbyHKINUH, PaCTIONOKEHHE.

[TpoBoasue Tkanu. Kcunema (npeBecuna). IpoBoasiiue 37eMEeHTbI KCUIIEMbI
(tpaxeuasl u cocynbl). Crpoenue. Ilepdopamuu, MX TUNBI U PaACHOJIOKEHHE.
W3meHeHne CTpOEHHUs MPOBOMASIIMX 3JIEMEHTOB KCUJIEMbl B OHTO- U (PUIIOTEHE3E.
OOpa3zoBaHuE U NMOJIOKEHUE KCUJIEMBI B pacTeHUU. [IoHsATHE COCYIUCTHIX paCTEHUM.
®nosma  (1y0). IlpoBomsimue daeMeHThl  (JI0AMBI  (CUTOBUJAHBIE KIETKH U
cuToBUAHbIE TpYOKH). CTpoeHHe, 0COOEHHOCTH pa3BUTHUsA. [IoHATHE O CHTOBUAHOM
M0JIE U CUTOBUAHON IUIACTUHKE. ANbOYMHUHOBBIE U CONPOBOXAAIOLIUE KIIETKH, UX
ouonoruueckoe 3HaueHue. OOpazoBaHUE U MECTOMOJIOKEHHE (PIIOIMBI B PACTCHUH.
Tunel npoBoadmux nydkoB. [IoHsATHE O cTenu, €€ TUMBI. DBOJIOLHS CTEIN.

3anacaronye Tkanu. ['eHe3uc, CTpoeHue, 3HaY€HUE JIJIs1 PACTEHUI.

BrigenutenbHble (cekpeTopHble) TKaHU. HapykHble (3Kene3uCTble TPUXOMBI,
HEKTAPHUKHM, THAATOAbI) M BHYTPEHHUE BMECTWIMILA BBIICICHUN (CMOJISHBIE
KaHaibl, MieyHuKkd). CTpoeHue, OHOJOTHYECKOE 3HAUYEHUE, MPAKTHUYECKOe
UCITIOJIb30BaHUE.

Bo3nyxoHocHble TkaHW (TKaHM TpoBeTpUBaHus). Anpenxuma. ['‘eHesuc,
cTpoeHue, QyHKINUH, TOJI0KEHUE B TEJIE PACTECHUSL.

Mexannueckue  TkaHu. Kosuienxuma, e€  BUABL,  LUTOJIOIHMYECKas
XapaKTEePUCTHKA, pa3MeIlEHUE B TeJe pacTeHus, 3HaueHue. Ckiepenxuma (BOJOKHA
u ckiepenibl). CTpoeHue, pacrnosoKeHue B pacCTeHUH, 3HAYEHHE.



Ba3oBbiii pazgea Ne 2. Mopdosorusi 4 aHATOMHS BBICHIMX PACTeHHMH €
3JIeMeHTaMH (PU3U0JIOT UM

Tema 3. Cmpykmypa éezemamugHnoil cghepvi NOKPbINOCEMEHHLIX PACHEHUIL.

Ocobennocmu KopHegoul cucmemsvl KAK OpP2AHA NO2IOWLEHUA U YCEOCHU:A
600bl U MUHEPAIbHBIX 6EULECME.

[lonsitue BereratuBHBIX oOpraHoB. Ormnpenenenue KopHs. Ero QyHkium.
DBOJIOLMOHHOE TIPOUCXO0XKIeHne. Mopdonoruueckas mpupoaa KOpHEe B KOPHEBBIX
cuctemMax (rJ1aBHBIN, OOKOBBIE, TPUIATOYHbIE KOPHU). THUIIBI KOPHEBBIX CHCTEM IO
croco0y o00pa3zoBaHus, MO MOP(OJIOTHUECKUM OCOOCHHOCTSIM, MO Pa3MEUICHUIO
KOpPHEW B IMOYBE.

Amnekc KOpHs, €ro CTpOo€Hue. 30Hbl KOpPHS, UX 3HAYCHHE, CTPYKTYpPHBIE
ocobennoctr. Yexink. O6pa3oBaHue NMEPBUYHBIX MOCTOSHHBIX TKaHel. Pusonepma,
NepBUYHAs KOpa, OCEBOM LWIMHJP, OapbepHbIE TKaHU; CTpoeHue, PpyHKIuu. Ponb
nepenukia. 3anoxeHue kamowus, (emnoreHa U oOpa3oBaHHWE BTOPUYHBIX TKaHEH.
CrpoeHre MHOTOJIETHUX KOPHEMN.

[Tornomenne BOAbI KOpHEM. ATOIJIACTHBIM WM CUMIUIACTHBIM IMYTH BOJbI B
kopHe. KopHeBoe naBiieHME — HWXHUW KOHIIEBOW JIBUTATEIb BOJHOTO TOKAa B
pacTteHuu. MexaHu3M KOpPHEBOIro JaBieHUs. MeToabl ero oOHapyXeHUsl. 3HaUEHUe
KOPHEBOI'O JIaBJIEHUS] B OHTOTE€HE3€ pacTeHUH. 3aBUCHUMOCTb PabOThl KOpPHS OT
BHEIIHUX YCIOBUH. BnusgHue Ttemneparypsl, a’panuu, KOHLIEHTpauuu u pH
IIOYBEHHOI'0 pacTBOPA Ha IOCTYIIJIEHUE BOJBI.

[loryomenne M yCBOGHHE MMHEPAIbHBIX BEIIECTB KOpHEM. BHemHue
IIPU3HAKA HEJAOCTaTKa TOIO WM MHOIO JJIEMEHTa B MHUHEPAJIbHOM IIUTAaHUU
pacteHuid. Makpo- U MHUKPODJIEMEHTHI, UX pOJb. PU3MOIOTHYECKAS POJIb MOHOB
KaJIusl, Kallbliusl, Marausi, cepsl, pocdopa, xemnesa.

Metonpl u3ydeHuss MUHEPAIBHOTO MUTAaHUs pacTeHU. BoaHble, rpaBUIHBIE,
IIOYBEHHBIC, I[I€CUAHBICKYJIbTYPbl. Y PAaBHOBEIICHHBIE pPACTBOPHL. AHTArOHHU3M
JNEUCTBUS NOHOB. PU3HOJIOTMYECKH KUCIIBIE, IIETOYHbIE U HEUTPAJIBHBIE COJIH.

AmnonnacTHeld M CHUMIUIACTHBIM NyTH mepeaBuxkeHuss uoHoB. CBoOomHOE
MPOCTPAHCTBO KOpHS, €ro JOoKaiu3aimus U o0beM. ODHAOoJAEpMa KaK OCHOBHOM
¢usnonornyeckuii O0apbep Ha MyTH MOCTYIUIEHUS HOHOB B COCYHbl KCHJIEMBI.
Hubdy3us u mpomecchl 00MEHHOW aacopOnuu. AKTHBHOE M TAaCCHUBHOE
IIOCTYIUIEHUE NOHOB B KIIETKH.

dusnosornyeckas poJib a30Ta. YCBOGHHE HHUTpaTHOW (OpPMBI  a3oTa.
buoxnmuueckass CBA3b ITOr0 Iporecca ¢ AbixaHuem. l[IpenenbHO nomycTUMBIE
KOHLIEHTPALM¥ HUTPATOB B OBOIIHBIX PACTEHHSX. 3aBUCUMOCTb YCBOEHUSI HUTPATOB
OT BHEIIHUX ychoBHi. DOTOXUMUYECKOE BOCCTAaHOBIIEHHE HUTPATOB. OCcOOEHHOCTH
MCIIOJIb30BAaHUS aMMOHUMHBIX CoJiel Kak (u3nonoruuecku kucisix. Padortsr [I.H.
[IpssHuHMKOBa B 00JaCTH a30THOTO oOMeHa. [IpeBpalneHne a30TUCTHIX BEIIECTB,
poJIb acmaparvHa u riyTamMuHa. B3auMoCBsI3b a30THOIO M YIJIEBOJIHOTO OOMEHOB.
Peytunuzanus a3ora B pacteHuU. BeiHOC oprannyeckux ¢opm a3ora ¢ onaJaHueM
auctheB. OCOOEHHOCTH YCBOEHHUSI CBOOOJHOTO a3zoTa aTMocdepbl 0000BBIMU
KYJIbTYpaMHU.



BinsiHME BHEIIHMX M BHYTPEHHUX YCJIOBMI HA IIOCTYIUICHHE HOHOB B KOPEHb U
UX YCBOCHME. B3anmmonencTBre KOPHEBOW CHUCTEMBI C MOYBOU. POIb KOHTAaKTHOIO
oOMeHa MEX]Ty KOJUTOUIaMH MOYBBI U KOPHEM. Y CBOCHHE MUTATEIbHBIX BEIIECTB U3
TPYAHOPACTBOPUMBIX COCIUHEHNM. KopHeseie BBIJICJICHUSA pPacCTEHHUI.
du3noaornYecKue OCHOBBI MMPUMEHEHHS yA00peHuid. Poiib HOHHOTO TpaHCIopTa B
UH(GOPMAITMOHHOM OOMEHE Pa3IMYHBIX OPraHOB PACTCHUI.

Iooee.

MetamepHocTh moOera. Amekc mobera, CTpOEHHE, OpraHo0Opa3zoBaTENIbHAs
NesATeNbHOCTh. Pa3HooOpazue 1noOeroB Mo (QYHKUMSIM, JUIMHE MEXI0Y3JINH,
HaIIPaBJICHUIO POCTA, MOJIOXKEHUIO B ITPOCTPAHCTBE, TUIIAM BETBIICHUs. BeTBieHue,
€ero Tumel, Ouosiornyeckoe 3HadeHue. @dopmupoBaHHE CHUCTEMBI IOOETOB.
MHTEHCUBHOCTh BETBJICHUS. AKpPOTOHUS, ME30TOHHUsA, OazuToHud. KyieHue kak
0JiHa U3 ()OpM BETBJIEHMS, €M0 OMOJIOrMYECKOE 3HAUCHHE.

[Touka. ®ynkuuu. Tumbl mouek MO (QyHKUUAM, MOJNOKEHHUIO, crocobam
BO3HMKHOBEHUs. [louknm BO30OHOBIEHHMS, OOOTalIeHUs, MPUIATOYHBIC, CISIIUE
nouku. Pa3BépTeiBaHne mobOera u3 MovKu.

Cmeobens.

Mopdonorus crebins: ¢popma NONEPEUHOr0 CEUCHUsI, HATMYUE OAPEBECHEHUS.
OyHKIUU CTEOIIA.

Anatomuyeckasi cTpyktypa crebsis. Tunsl ctenu. Bo3HUKHOBEHME TTEPBUYHBIX
TKaHel crelns. IlepBUUHOE aHATOMMYECKOE CTPOEHUE MEXAOY3IHH CTeOs
JBYJIOJIbHBIX pacTeHuid. Ilepexon KO BTOpPUYHOMY CTpOEHMIO, pabora KamOwusl.
OCHOBHBIE THUIIBI CTPOEHUsI CTeOJel NBYAONbHBIX pacTeHuil. CtpoeHue crebieil
JIPEBECHBIX W TPABSHUCTBIX JABYNOJBHBIX PACTCHHI. OJIEMEHTBl KCHUJIEMBI, HX
¢ysakiun. ['oguusble Koabpna. DineMeHThl (103Mbl, uX (QyHKUuu. Mcnonb3oBaHue
npeBecuHbl U Jay0a B Xo3siictBe. CTpoeHue crTeOsiel OMHOIOJIBHBIX PACTEHUH.
VYTonmenue ctedneit y IpeBOBUIHBIX OJHO0IBHBIX PACTCHUM.

[lepenBmkenne Boabl NO pacTeHHO. CpaBHUTENbHAS XapaKTEPUCTHKA H
B3aMMOJICHCTBUE BEPXHETO M HWKHETO KOHLEBBIX JIBUTATEJIEN BOJHOIO TOKa B
cucteMe uenoro pacreHus. Mx ponp B moanepkaHuu romeoctasza. OcoOeHHOCTH
MIEPEABUKEHUST BOJABI IO JKMBBIM KJIETKaM KOPHS M JINCTa K MEPTBBIM JJIEMEHTaM
npoBoAasuier cucrteMsl. Teopus cuerieHus. [[oHsITHE 0 KOTE€3UH U aire3UH.

Jucm Kaxk opean, ucnaparwwuii 600y u OCYWECMENANWUIL npoyecc
domocunmesa.

Mopdonoruueckoe CTpoeHHE JHCTa: IUJIaCTMHKA, OCHOBAaHME, YEpeIlIoK,
OPUIMCTHUKY, Biaranuiie, pactpyo. IIpocTeie u cnoxkHble nuctha. PazHooOpasue
dbopM TUCTOBBIX IIACTUHOK. JKuikoBaHue. JIncTopacmoaokeHue.

AHaToMHMsI JNHCTa: SMUAEPMHUC, Me30(UIUI, apMaTypa, MPOBOJALIAS CHUCTEMA.
M3MEHYMBOCTh AaHATOMMYECKOM CTPYKTYPBI JINCTHEB B 3aBUCUMOCTU OT YCJIIOBUH
oOutanusa pacteHuil. Pa3zButue nucTa: BHYTPUIIOYEUHAss U BHEMOYEYHAs (a3bl.
JIMUTEenbHOCTD XKU3HU JIUCTHEB. JIucTonan, ero MEXaHu3M U 3HaUEHUE.

Hcnapenne Boabl JucThbsAMU. TpaHcnupauus. E€ 3HaueHue. YcTbUuHasA U
KYTUKYJISIpHass TpaHcnupauus. X COOTHOLIEHHE B Pa3HOBO3PACTHBIX JIHUCTHAX.
Dtanbl yCThUYHOM TpaHcnupauud. OCoOOEHHOCTH UCHApEHHs] BOJABI Yepe3 MEJIKHE
orBepctusd. 3akoH Credana. Meronsl yuera TpaHcnupauuud. VHTEHCHBHOCTS,



MPOyKTUBHOCTh TpPaHCIUPALIMH. TpancnupaliioOHHBIHI k03 PULIMEHT.
Tpancnmpanyst — BEpXHUM KOHLEBOW IBUTaTeNIb BOJHOIO TOKA.

Camoperyisiuusi pacTEHHEM BOJHOIO OOMEHAa. YCTBHYHOE PEryJIUpOBAHHE
TpaHcnupanuu. MexaHu3M yCTbUYHBIX JBHKEHUN. DOTOAKTUBHAS, TUAPOAKTUBHAS,
TUAPONACCUBHAS PEAKUMU OTKPBIBAHMS W 3aKpbIBaHWA YCThUI. BHeycTbUUYHOE
peryaupoBanue  TpaHcnupauud. CyTOUYHBIA  XOJ  YCTBHUYHBIX  JBHKEHUH.
3aBUCUMOCTh TPAHCIIHPALUU OT BHEIIHUX yCJIOBUNU. CyTOUHBINA X0 TPAHCIIHPALIUH.

VYcBoenue comHeuHou sHeprum (dotocunres). Ilonstue o dorocuHTese Kak
Ipollecce UW3BJICUEHUS] COJHEYHOM DHEPruu  3€JCHBIMH  PACTEHUSMH U3
OKpYy>arollel cpeapl M 3amacaHusi €€ B CTaOMJIBHOM MPOJIYKTE — OPraHUYeCKOM
BEIIECTBE. CymmMmapHoe ypaBHEHUE dboTocuHTE3A. Me3zoctpykTypa
(GOTOCUHTETHYECKOTO amnmapara. Makpo- W MHUKPOCTPYKTYpHas OpraHU3alus
XJIOPOILJIACTOB, UX OCJIOKCUHTE3UPYIOIIas cuctemMa. buorexnes Xiaopormiacros.

[Turments! nucta. Xinopouiuibl, KApOTHHOUIBI, (GukoOMmIMHEL. VX cTpoeHwue,
(U3UKO-XUMHUYECKHE CBOMCTBA, (GyHKIMH. CTPYKTYpHask OpraHu3anusl IUTMEHTOB B
xjoporactax. Xiyopodumi-Oenkoeie Komruiekcbl. ®dortocuctemsr | wu |l
[{eHTpanbHbIi U CBETOCOOUPAIOIINI KOMILJIEKCHI TUTMEHTOB.

CeeroBass ¢aza (QorocuHTe3a, TMEpBUYHBIE TIpollecChl  (HOTOCUHTE3A.
dotodusnueckas (aza. DIEKTPOHHO-BO30YKIACHHOE COCTOSIHUE ITUTMEHTOB.
MexaHu3Mbl MUTPALIUK SHEPTUH B XJIOPOIUIACTAX.

CTpyKTypHO-(QYHKIIMOHAJIbHAST OpraHU3alUsl 3JIEKTPOH-TPAHCIOPTHOW IIETIH.
[Muknuueckoe U HeHMKINYEcKoe GorocuHTeTndeckoe (ochopunpoBanue. ATO-
cuHTeTaza. MexaHusm ee (yHKIMOHUPOBAHMSL.

TemuoBas (aza porocunresa. Merabonausm yriaepoja npu Gorocuntese. Lukm
KanbBuHa.

«C3» u «C4» - nytu ¢orocunreza. dDoronpixanue. BiusHue BHEUTHUX H
BHYTPEHHHUX ycioBHM Ha ¢otocuHTe3. IIpoaykTsl (pOTOCMHTE3a M UX TPAHCIOPT:
BHYTPUKJIETOUHBIN, ONM>KHUM, JanbHU. MeXaHu3M NepeaBUKEHUs aCCUMUIISATOB.
['unore3a MaccoBoro notoka. [lyTu ucnonb30BaHus B KIETKAX: OTJIOKEHUE B 3amac
WJIM OKHUCJIEHHE B IPOLIECCE JIBIXaHUS.

OKOJOrM4eckre acnekTel (OToCcHHTE3a. BiusHME WHTEHCHMBHOCTH CBETa,
CHEKTPAJIBHOIO COCTaBa CBETA, KOHLEHTPAUUHU YIJIEKMCIOrO rasa, TeMIIepaTyphl,
MUHEPAJIBHOTO MUTaHUs, BOJHOTO obecredeHust Ha (poTocuHTe3. CBETOIIOONBBIE U
TEHEBBIHOC/IMBBIE pacTeHHs. BiusHue BHyTpeHHUX (AKTOpoB Ha (HOTOCUHTES.
DOTOCUHTE3 U YpOKaH.

Tema 4. O0OMeH BelIeCTB KaK OCHOBA 'KM3HEHHBIX SIBJICHUH PACTUTEIbHOI0
OpraHu3Ma

/vixanue pacmenuii — yeHmMpPaibHoe 36eHO 00MeEHa eeuiecme u IHEPZUU 6
opzanusme.

Jlokanu3zanus ApIXaTeNbHOTO Mpoiiecca B pacTeHuu. OOmui 0030p XMMH3Ma
npoiecca AbixaHus. [MHKoIUTHYECKU W MEeHTO30(ochATHBIN MyTH OKHUCICHUS
OpraHUYECKUX BEIIECTB. 3JHAYEHUE JbIXaHUs KaK UCTOYHNKA AT® U CTpOUTEIBHOIO
MaTepuaia ajisi OMOCHHTE30B JKUPHBIX KUCJIOT U KUPOB, (HochaTuaoB, CTEPOUIOB,



BOCKOB, BUTAMHUHOB, QJIKaJIOUJOB, 3€JICHBIX M JKEITBIX IUIMEHTOB, HYKJICOTHIOB,
IIOJINCAXAPUIOB.

Metonsl  u3ydeHus — AbixaHud.  JlpixatenapHbId KO3 PHUIMEHT — Tpu
UCIIOJIb30BAaHUM B KayeCTBE JbIXaTEIbHOIO MaTepuaja pas3InyHbIX CyOCTpaToOB:
YTJIEBOJOB, JKUPOB, OEJIKOB, OPraHUYECKUX KUCIIOT B PA3JIMYHBIX YCIOBUSAX.

DKOJIOTUYECKHE aCHEKThl AbIXxaHus. BiMsHue colepkaHUsl B paCT€HUU BOJIbI,
00ECIIEYeHHOCTH KHUCJIOPOJIOM, MUHEPATbHBIMUA BEIIECTBAMH HAa HMHTEHCHUBHOCTD
nbixaHus. JIaOMIIBHOCTB ABIXATEIBHOTO MpOIEcca NMPU W3MEHEHHU TEMIIEpaTyphl.
Bnusnue cBera u yriekucinoro raza. CrnocoObl ynpaBlIeHUs JbIXaTEJIbHBIM
IPOLIECCOM pacTeHUi. B3anMoCBsA3b IbIXaHus C IPpYTUMU MpolieccaMyu 0OMeHa.

Tema 5. PacTUTE/IbHBIA OPraHM3M KaK CAMOPAa3BUBAKIIASACH W
caMoOBOCIIpou3BoOAsiIasAcs cucreMa. Poct pacrenuii. Passurue pacreHuu.

Pocm pacmenuii.

[lonatne pocra pacrtennii. OCHOBa pocTa MHOTOKJIETOYHOIO Opranusma. Poct
KieTok. Tpu  ¢da3el  pa3BuUTHUA  KIETOK: AMOpHUOHANIbHAS,  PACTSDKCHUS,
mupdepeHurpoBkr. Jlokanu3anuss pOCTOBBIX MIPOLIECCOB B PACTUTEIBHOM
oprannsMme. Pacnonoxxenue wmepucteM. MepucTeMbl TIOKOS W MEPUCTEMBI
OXKUJAHUS.

DUTOrOPMOHBI KaK OCHOBHBIE PEryJsTOPbI pocTa. AyKCHHBI, THOOEPEIINHBI,
UTOKWHUHBI, OpaccuHbl. WX XuUMHUYECKOe CTpoeHue, (PU3UOIOrHIecKoe
nposiBJIeHHE JecTBus. B3aumopeiicTBue (PUTOropMOHOB, MOJIMBAJIEHTHOCTh HX
nevctBust. UHruOuTOpHI pocTa: abcin3oBasi KUCIOTa,KyMapuH. DTHUIICH.

OcCHOBHBIE 3aKOHOMEpPHOCTH pocTa. OOmmii xapaktep KpuBbix pocta lO.
Cakca. [lepuoguyHocTh. @U3HOIOTUUECKUAN U BBIHYKICHHBINA MOKOM.

BinsitHue BHEIHUX YCJIOBUM Ha pocT. BiusiHMe cBeTa Ha pOCT. 3HAUCHUE
KPAacCHOTO M JaJbHEKPAcHOro cBeTa. PUTOXpOM, €ro XUMHUYecKas Npupoja M
($bu3M0I0rnYecKoe IeUCTBHE.

JBrxkenue pacteHuid. Tpomusmbl U HacTuU. ['eoTpomnusm, (GOTOTPOMNU3M,
XEeMOTponu3M, ruaporponusM. duznonornyeckas npupoaa POCTOBBIX JIBUKECHHM.
Pa6otsr Y. Hapsuna, H.I'. XonoxaHoro.

Pazeumue pacmenuii.

PazButue pacrenuid. Teopus HUKIMYECKOro cTapeHus u omosioxkenus H.IL
Kpenke. PazButne kak pa3BepThIBaHHE T€HETUUYECKOW NpOorpamMMebl. ['opmoHanbHOE
I10JIE U €70 U3MEHEHNUE B OHTOICHE3E.

ApoBuzanusa.  Doronepuonusm.  Ponb  duToXpomMa B BOCHPUATHU
doTonepuoanueckoir peaknuu. ['opMoHanbHas KoHuenuus nseteHus (mo M.K.
Yaitnaxsny).

Ycemoiniuueocmo pacmenuii.

Mopo030yCTOMYNBOCTD, X0JI0A0YCTOMYUBOCTD, COJICYCTOMYUBOCTb,
pPaanuOyCTOMYUBOCTh. Y CTOMYMBOCTh KaK NPU3HAK, 3aJI0)KEHHBIM B TEHOTHIIE.
IIposiBieHHEe yCTOMYMBOCTH B 3aBUCUMOCTH OT YCJIOBUM BHEIIHEW Cpenpl,
(U3HOTOTMYECKOT0 COCTOSIHUS M Bo3pacTa opranusma. Hopma peakuuu Ha ctpecc.
Meronsl  3aKanMBaHWs U IIOBBIIIEHUE  CTPECCOYCTOMYMBOCTH  PACTEHHUN.
@U3HOJIOTUYECKAsT pEaKUrs PpaCTEHUM Ha 3arpsA3HEHHUE OKPYXKAOIIEH Cpenpbl.



[Tpuumnel  rubenu  necoB.  PeoPUTHUH  KaK  MHAUKATOP  COCTOSTHUS
(dcTocuHTe3UpYyIOIIEro annapara. Poib MUKOpPHU3BI B )KU3HHM PACTCHMI, PEeaKIus Ha
3arpsi3HeHue. [loBbIIIeHHE YCTOMYMBOCTH pacTeHUid K aTMOocepHBIM BBIOpOCaMm,
«KUCIIOTHBIM JOXKISIM», O30HY, TspKensIM MeTauiaM, INEeCTHIUAAM W JIPyTuM
KceHoOnoTnkaM. CHMXEHHE TOKCHUYHOCTU TSDKENBIX METAJUIOB Ha PAcTeHUS H
IIOJIyYEHHE DKOJIOTMYECKU YHMCTOW npoaykuuu. lloBeneHne panvoHyKIMIOB B
CUCTEME «II0YBA-PACTEHUEY» U CHUKEHHUE JOCTYITHOCTH U30TONOB LIE3Us U CTPOHIIMS
Ui pacteHul. Posib pacTeHMH B O3J0pPOBJICHUH OKpY)Karolleh cpenbl. Poib
puzochepHoil U ¢utochepHOl MHUKPO(IOpH Kak IMPOIYLEHTOB T'OPMOHOB,
BUTAMUHOB, AHTHOMOTUKOB M JAPYTUX (PU3MOJOTHUYECKH AKTUBHBIX COCAMHEHUU.
OnpodutHas Mukpoduopa pacteHuil. Mukpodiopa u MUHEpaIbHOE IUTaHHUE
pacternunii. Mukpo@diiopa U ycTOMUNBOCTh pacTEHUI K 3acyXe, IepeyBIaKHEHUIO U
3amopo3kaMm. ®Dusmnonoruss OGoapHOro pacreHus. PU3NOIOr0-OMOXUMUYECKUE
OCHOBBI XPAHEHUSI PACTUTEIBHOM NPOAYKIHH. AJUIEIIONATHS WU MOYBOYTOMIIECHUE.
[Ipyunasl w Ooprba ¢ mouBOyTOMIIEHHEM. DUZHOIOTMYECKOE OOOCHOBAHHE
CEBOOOOPOTOB M arpoTEXHUYECKUX MpPUEMOB. B3auMoCBsA3bp M peryJsuus
(U3HOJOrMYECKUX MPOLECCOB B pacTeHUsX. PU3MOIOTMYECKUE ACIEKThl OXPaHBI
PACTUTEIILHOTO MUPA.

basosbiii pasgen Ne 3. CucremaTuka pacreHui

Tema 6. Ilpomucmot

I'pubonoooonvie u 6000opociesvie npomucnol

UwncnenHocts oTnenoB mnpotuctoB. Ocoboe moliokeHne B cucteme. PacrpocrpaneHwme.
Okonorus. OtiuuutenbHbie 4epThl. CTyneHHM MOpQOIOrHYeckord opraHusanuu. BHemiHee W
BHYTPEHHEE CTPOCHHE TayUIOMOB. SBicHHMs mapamenu3ma. lluronormueckne OCOOCHHOCTH.
[TurmenTHble cucTeMbl. Xpomatudeckas anantaius. CrocoObl muTaHUs. 3amacHble BEUIECTBA.
Bocnpoussenenue. PazMHoxeHue BeretaTuBHOE, Oecrosoe u rnojgoBoe. L{ukiasl Bocripon3BeieHus.
[Tpunmuner knaccudukanuu. [IporcxoxaeHHe U HSBONIONHUS TPUOOMOTOOHBIX MPOTUCTOB H
Boziopociiei. [lpupogHoe u mpakTHyecKkoe 3HaueHHe. Mepbl OOpbOBI C TMapa3UTUUYECKUMHU
npenctaButensMu. [IpobieMbl oXpaHbl.

Wmnepus XpomanabBeoasTbl — Chromalveolata
[apctBo CtpamuHonuibl — Regnum Straminophilae
[ToamapctBo Heterocontae (I'pubomnoaoOHbIe OpraHU3MBbI)
Otnen Oomuxora — Divisio OOMYCOTA

Knacc Oomurietsi— Classis Oomycetes

UucneHHOCTh OT/AeNa (Kjacca, mopsiaka u T.1.). BeretatuBHoe Teno. KneTouHble CTEHKH.
Cnoco6 nurtanus. 3anacHble BemectBa. [lomoBoit mpouecc. becnonoe pazmuoxxenue. JKuzneHHbie
UKIbeL. PacmpocTpaneHne. DKOJOTHYECKHE YCIOBUS oOWTaHUS. DBomouus. Mepbl O0pbOBI C
Mapa3suTHYCCKUMHU TTPEICTABUTEIISIMH.

Otnen Oxpodurosbie Bogopocau (Oxpodurs) — Divisio OCHROPHYTA

Knace JlmatomoBeie (Banmmnapuoduiessie) Bogopociu — Classis Diatomophyceae
(=Bacillariophyceae)

Knacc Tpubodunmessie, Kenro-zemensie Bomopociu — Classis  Tribopuyceae,
Xanthopnyceae

Knace ®ykodurnmessie (bypsie) Bogopocin — Classis Fucophyceae (Phaeophyceae)

Nmnepus Pactennss — PLANTAE



OTnuuuTenbHbIe YepThl uMIepun pactenuid. Kimaccudukanms.

Hapcteo barpsinkn — Regnum RHODOBIONTA
Otnen Kpacubie Bogopocsm — Divisio RHODOPHYTA

Knacce [Huanuaunoduiuessie — Classis Cyanidiophyceae

Knacc Ponennodunuessie Bogopociu — Classis Rhodellophyceae

Knacc Baurnodunmessie — Classis Bangiophyceae

Knace Pogumenunodunuensie Bomopociu (dmopunen) — Classis Rhodymeniophyceae
(Florideophyceae)

UucnenHocts.  OTIUYMTENBHBIE  YepPTHl  OAarpsHOK. YPOBHU  MOPQOIOTHYECKOU
OpraHu3allil W  THUIBI  CTPYKTYpPBL:  TeTEPOTPHUXAIBHBIA,  IICEBIONAPCHXMMATO3HBIH,
NapeHXMMAaTO3HbIH. BHelmHee ¥ BHyTpeHHee CTpocHHE TauioMoB. CTpOeHHE KIIETOK.
OcobenHocTn pa3MHOKeHUs. [lukibl BocmpomsBeneHus. PacmpocTpaHeHne. DKOJIOTHYECKUE
rpynmnbl.  Xpomartudeckas —ajganrtaims. l[lpoucxokaenue OarpsiHok. Poms B mpupoje.
[IpakTudeckoe 3HaYCHHE.

[HapcTtBo 3enennie pactenus — Regnum VIRIDIPLANTAE
OTnuuuTeNnbHbIE IPU3HAKY LIAPCTBA.
Otnen 3enenbie Bogopocau — Divisio CHLOROPHYTA

Knacc Xnopodunuessie  (CobcrBenHo 3enennie) Bogopocian — Classis Chlorophyceae

Knacc Tpebykcnodunuensie (TpedykcueBbie) Bogopocan — Classis Trebouxiophyceae

Kiacc YnbBodunuessie Bomopociu — Classis Ulvophyceae

Otnen Xapogurosbie Bonopocian (Xapogursr) — Divisio CHAROPHYTA

Kiracc 3urnemodunuensie Bogopociu (Konstorarsr) — Classis Zygnemotophyceae

Knacc Xapodunuessie Bogopociu — Classis Charophyceae

UucneHHOCT Y OTJIMYUTENbHBIE YEPThl  OTIENOB. YPOBHU  MOP(OIOTHUECKOU
OpraHM3alMl W THUIIBI CTPYKTYpPbl: OJHOKJIETOYHBIM (aMeOOUIHBIM, MOHAIHBIA, KOKKOHJIHBIH,
NaJTbMEJUIOUIHBINA, MaHLIUPHBINA), HUTYATHIN (TPUXANbHbBIN), T€TEPOTPUXATIbHBIN, TIACTUHYATHIMH,
[IapEeHXUMAaTO3HbIM, IICEBI0-TIAPEHXUMATO3HBIM, «HEKJICTOYHBIN (cuoHamBHBIN,
cudpoHoknaganpuelii). L{uTomornyeckue ocoOeHHOCTH (00070YKa, XJIOPOMIIACTBI, MUTMEHTHI,
NPOAYKTHI 3amaca). BereraruBHoe pazmMHoxeHue. becronoe pasMHokeHue. TUITBI CTOPOHOIICHHS
(300cTIOpBI, aruIaHOCIIOpBI, aBTOcHophl W Ap.). IlonoBoil mpouecc (xojoramus, H30ramus,
rereporaMmusi, OOTaMmusi, aBTOoramus, KOHbloramus). [amersl. 3urora. [omoTammusm,
rerepotauin3M. OcoOEHHOCTH TOJIOBOro TIpolecca Boaopocied. LMkibl BOCIpPOM3BEACHUS
(Cku3HEHHBbIE IUKIBI). [amioOuoHT, MUIIOOMOHT, uepedoBaHue sAepHbIX ¢a3. [amerodwur.
Crnopodur. I'amerocnopodur. CmeHa nokoneHui (n3omopdHast, rerepomopdHas). IIpuHIMMIEI
KJaccupukauuu otaenoB. llpoucxoxkneHue U 3BOJIOLUS T'pUOOINONOOHBIX TPOTHUCTOB H
BoJlopocieil. Pacnpoctpanenue. Dxonorunueckue rpynmsl. Pons B mpupose. 3nauenue. [IpoGneMsr
OXpaHBI.

Tema 7. Bovicuuue cnopoeéwvie u cemenHnbvle pacmeHus

Moxooopasnvie

OO6mrast xapakTepHUCTHKa BBICIINX pacTeHUi. OCOOEHHOCTH BO3AYIIHO-HA3€MHOW CPEIIbI
oOuTaHMs, BpeMs IPOUCXOXKJEHHs, NpeArnojsaraemble Mnpeaku. Mopdoaoruueckoe Hu
AHATOMUYECKOE pPACUWICHEHHE BETETATUBHOTO Teja BBICIINX PACTEHH: OCHOBHBIE OpraHbl H
TKaHU. Opra"bl pa3MHOKEHHsI, BO3SMOXKHBIE IIYTH UX MPOHCXOXKAeHUs. L{uKiIbl BoCcIipon3BeAeHus,
rameroputHas w crnopoduTHas JUHHKA HBomOnMK. OTAENBl  BBICHIMX — PAacTeHUH, WX
¢moreHeTHYeCcKre B3aMMOOTHOIICHHUSI. 3HaYeHUE BBICIIUX pacTeHuil B 6uocdepe.

Hanormen Moxosuansie — Superdivisio Bryomorphae.

YucneHHocTh oThena. MOXOBHAHBIE Kak o0coOasi JIMHHUS Pa3BUTHUS BBICHIMX PACTCHUH.
JKuznenneie GpopMbl. YpoBHH MOP(]OTOTHUECKONW OpraHU3alUK ramMeTroduTa: TIACTUHYATHIA U
JIUCTOCTEOEIbHBIN rarmmo0uOHTHBINH. OCOOEHHOCTH BHEIIHETO CTPOeHHs rameToduTa: Gumimany,
KayJUJUd, PU30UAbI. AHATOMHYECKash CTPYKTypa. UepThl MPUMUTHBHOCTH W CHEIHATH3AIINH.



CBoeoOpa3ue mnukima BocmpousBeneHus. Croporon — crpoenue, (QpyHknuu. [Iporonema, ee
Oouonornyeckoe 3Hayenue. Knaccudukaums.  IlpencraBurenu. [TpoucxoxaeHue.
Pacnpoctpanenue. Okonorus. 3Hau€HUE MOXOBHJHBIX B MPHUPOAHBIX MpoLEccax U >KU3HU
yenoBeka. OXpaHseMble PaCTEHUS.

Divisio Hepaticopsida. CioeBuliHble U <«JIHCTOCTEOCIBHBIC» (OPMBI ITEYEHOUHUKOB,;
OTJMYHUS TaJUIOMa TMEYEHOYHHKOB OT TajsIoMa HHU3MMX pacTeHuil. OCOOEHHOCTH CTPOCHHS
raMeTaHTUueB, CIIOPOTOHUEB, «IHCTHEB», aM(uUracTpueB M pPHU30HA0B IMEeUEeHOYHUKOB. Kiacc
Marchantiopsida. Ymporienue opranu3aiuu raMmetouta BHUIOB B 3aBUCHMOCTH OT  CPEJIbI
oOuTaHusl.

Divisio Bryopsida. PasButue wu crpoeHue ramerodura; rameranruu. CTpoeHHE
CHOPOTOHMS. YCJOXXHEHHS B  CTPDOCHMHM  BETeTaTUBHBIX yacTedl ramertodura. Hamuuume
MPOBOMSINEH CHUCTEMBI (THAPOUILI M JICTITOUJIBI), OCOOCHHOCTH MEXaHHYECKOW (CTEepEeHibl) H
MOKPOBHOM  TKaHEW. YCIOXXHCHHUE B CTPOCHHHM <«JIMCTheB» MXoB. [lapadwmmuu.  Tumbr
BereTatuBHOro pasmuokeHus. Kiacc Sphagnopsida: 0coOSHHOCTH CTPOCHHSI BEreTaTUBHON
cheprl rameToduTa B CBA3M CO CPENOH OOMTaHUS; OMOJOTHYECKHE OCOOCHHOCTH, IKOJIOTHS,
reorpadusi W OpakTHYecKoe 3HadeHHe cdarHoBeix MxoB. Kiacc Polytrichopsida: o6mas
XapaKTepUCTHKAa U OCHOBHBIC MpejacTaBuTenn. Bepxomoansie (Acrocarpi) u OOKOIUIOAHBIE
(Pleurocarpi)  mxm. Kpurepuu 5BONIONMOHHOW NPOJABHHYTOCTH B CTPOCHHH CIIOpOQHTA:
mudepeHIIMPOBAaHHOCTh CIIOPOTOHA, MEXaHU3MbI BCKpPBIBAaHUS KOPOOOUKH, epucToM. ['pymmbl
mxoB ¢ mpocteiM (Haplolepidea) m nBoiinbiM (Diplolepidea) mepucrtomom. I'eorpadmueckoe
pacrnpocTpaHEeHHE MXOB; UX POJIb B PACTUTEIHHOM MOKPOBE, IPOOIEMAaTUYHOCTh MPOUCXOKICHUS
MXOB M OTHECEHHSI UX K DKOJIOTHYECKUM TpynrnaM. XO03sSHCTBEHHOE 3HAYCHHE MXOB.

Cocyoucmote cnoposvie pacmenus (Pteridophyta)

YucieHHOCTh OT/ICIIOB u MOJIOT/ICIIOB (TMIayHOBUTHBIE, XBOIICBU/THBIE,
NanopoTHUKOBUAHBIE). OTiamuutensHble uepThl. JKu3HeHHbIE Qopmbl. Mopdonorunyeckas
opranuzaiusi cropodurtoB (TeIOMHas, CHUHTEJIOMHAas, Hpearnoderopas). BHemiHee crpoeHHeE:
cTebenb, JUCT, KOPEHb, CIIOPOHOCHBIH KOJOCOK (cTpoOwmi), crmopoduimun (MHUKPOCITIOpOGHILI,
Meracnopodusul), CHOpaHruid (MHUKPOCIIOPAHTHM, MeraclnopaHruii), cmopa (MHKpOCHOpa,
Meracropa). AHaToOMHYEcKasi CTPyKTypa crmopoduTa, THIBI CTeIH. [IpOMCXOXKIEHHE JIMCTHEB
IUIAYHOBUAHBIX (MUKPO(QUIUINSA) U MaTOPOTHUKOBUIHBIX (Meradusuius). ['ameroduter oboenobie
U pa3JeNbHOIONBIE — CTPOCHHE, TMHUTAaHUE, CTENEHb PEAYKIWH, OMOJOTHYECKHEe OCOOCHHOCTH.
PaBHOCIIOpOBBIE ¥ pPa3HOCHIOpPOBBIE MpeAcTaBUTENH. DU3HOTIOrHYecKas Pa3HOCIIOPOBOCTb.
3HaveHHe pa3HOCIOPOBOCTU B 3BoJonuu pactenuit. Kimaccudukanms. IlpencraBurenu. [{ukibr
BOCIIPOM3BECHHUs. Bpems cymiecTBoBaHMST W HAWOOJIBLIETO  pacliBeTa, COBPEMEHHOE
pacmipoctpaneHue. Jkonorusi. Poib MCKOmaeMpIX TpeAcTaBuTeNieii B 00pa30BaHUM KaMEHHOTO
yrist. YyacTue B CIOXKEHHM PAaCTUTEIBHOIO IMOKPOBa 3e€MJIM B MPOILIbIE M COBPEMEHHYIO 3IOXH.
[TpakTueckoe 3HaueHne. Bonpockl oxpaHsl.

Divisio Protracheophyta

JlpeBHe#IIIHE COCYAUCTRIE CIIOPOBBIE pacTeHus (insertae sedes —i.S.)

Knacc I'opaeoduroBsie — Classis Horneophytopsida, i.s.
[Mopsimox BapunoduroBsie — Ordo Barinophytales, i.s.
CemeiictBo Kykconuenbie — Familia Cooksoniaceae, i.s.
Pon Aenaogpumon — genus Aglaophyton, i.s.

Pon Thuuokpada — genus Taeniocrada, i.s.

Bpewmst cymectBoBanus. Dxonorus. OCOOEHHOCTH CTPOCHHS.

Oraen Ilnaynosuannie — Divisio Lycopodiophyta
Knace 3octepoduinonsie
Knacc ITnaynoseie - Classis Lycopodiopsida
Knace Cenarunemosie - Classis Selaginellopsida
Kiacc IMonymaukossie - Classis Isoétopsida



Otnen IanoporaukoBuanbie — Divisio Polypodiophyta

Knacc Punmensie — Classis Rhyniopsida

Hctopus otkpeitus. Bpemss mnosBnerus puHHOPUTOB. OCOOEHHOCTH cpellbl OOUTaHHS
Rhyniopsida; prHueBble Kak BTOPHYHO 3EMHOBOJIHBIC M BOJHBIC BbicHIME pacTeHUs. CHHIPOM
«BBICILIETO PACTEHHS» y PHHUEBBIX. YPOBEHb MOP(OIOTHYECKON OpraHu3aluu CHopouTa:
TEIOMHBIN (TeNIOM, Me30M). AHAaTOMHYECKOE CTpOeHHE cropoduTa, OCOOEHHOCTH CTPOCHHS
KayJIOUJIOB U pU30MOMI0B. Tum crenu. Paznuynsie Tunsl ciopanrueB. Crnenuduka >KM3HEHHOTO
nukia. YucineHHocTs. BwimeneHue MOPSIIKOB Rhyniales u Psilophytales
(Trimerophytales). [IpencraBurenu. BoamosxHast pojb pUHHEBBIX B 3BOJIIOIMH BBICIINX PACTCHUH.

IMomotaen Xvomonbie — Subdivisio Equisetophytina
Knace Knamokcuneessie — Classis Cladoxylopsida
Knace Knunonucroseie - Classis Sphenophyllopsida
Knacc XBomossie - Classis Equisetopsida
Ilooomoen Ilanopomnuxku — Subdivisio Pteridophytina
Kiacc Burontepuessie - Classis Zygopteridopsida
Knace Vkosuukoseie - Classis Ophioglossopsida
Knacc Muoronoxkossie - Classis Polypodiopsida
Knacc INcunorosie - Classis Psilotopsida
Knacc Maparruessie - Classis Marattiopsida
Buemnee crpoeHue: crebenb, JIMCT, KOPEHb, CTPOOWI, CHOPO(GMILI, CIOPaHTHIA.
AnaTomMu4ecKast CTPYKTYpa, TUIIbI CTeIH. [ aMeToQHT - CTpOEHHE, MUTAHUE, CTEIEHb PEIYKIIUH,
0COOEHHOCTH. PaBHOCIIOPOBBIC W PA3HOCIIOPOBBIC MPEICTABUTEIN, 3HAYCHUE PA3HOCIIOPOBOCTH.
dusHoIOrHYecKas PasHOCIOPOBOCTh. [[HMKIIBI BOCTpoU3BeAeHUS. DKOIOTUs. Posib B CIIOKCHUH
pacTuTenbHOro mokpoBa 3emiu. [IpakTrdeckoe 3HaueHHE. BOIIpoCkl OXpaHbl.

Pa3nea 2. CemeHHbIe pacTeHus

Tema 4. I'onocemennvie pacmenus

Uucnennocts otraena. XapakTepHble INPU3HAKA CEMEHHBIX pacTeHui. IIpeummyiecrsa
CEeMEHHBIX PAacTeHUH Mepes] CIOPOBBIMU. YPOBEHb MOP(OIOTHYECKOM OpraHu3aluu crnopogpura:
noOeroBbiii. JKusHeHHole @opmbl. BHemnee crtpoenue cnopodura. I[lobern yianHEHHBIE,
YKOpOUYEHHbIE. AHaTOMUYECKOE CTpOoeHHe crnopoduroB, T crenu. CTpoeHue penpoayKTUBHON
chepel. Myxckoit crpobwin.  Mukpocnopodpuwin.  Mukpocnopadnruii.  MUKpoCTOporeHes,
pasBuTHEe MyXckoro ramerodura. Kenckas mummka. CeMmMeHHas U KpomoIlas YellyH.
[Tpoucxoxaenue cemszauaTka. 3ammura cemszayaTtkoB. CTpoeHue ceMsaszadarka. Meracnoporeses,
o0pa3oBaHUe >KEHCKOro rameropura. DHjocnepM nepBUYHbIH. OmnbuieHue. OIUIOJO0TBOpEHUE.
MHoOroceMs10abHbIN 3apoAslil. Pa3BuTHE U CTpOCHHE CEMEHH. bHOIOrnyeckoe 3HauYeHue CEMSH.
Pacnpoctpanenue cemsH. Knaccupukanums. Hckomaemble W COBpEeMEHHBIE NpPEICTABUTEINH.
[uxnel BocmpousBeneHUs. Bpemsi BOZHMKHOBEHHMS M pacilBeTa TOJIOCEMEHHBIX. ['eorpadus.
Oxonorus. Ponb B pacTUTENBHOM MOKPOBE 3eMIIH. X035HCTBEHHOE 3HAUCHHUE.

IMoxoraea MPATOJIOCEMEHHBIE - Subdivisio PROGYMNOSPERMAE
Bpewms cymectBoBanus. [lo6erosas opranmsanus. ['erepocniopus.

Hoxortaen COCHOBBIE UJIN I'OJIOCEMEHHBIE PACTEHUS —
Subdivisio PINOPHYTINA vel GYMNOSPERMOPHYTINA
Kiacc I'unakroseie - Classis Ginkgoopsida:
IMonknace Keitronuesnie - Subclassis Caytoniidae; IMoakinace I'mukroseie - Subclassis
Ginkgoidae.
Knacc XBoiinsie, uan CocHossle - Classis Coniferopsida, win  Pinopsida:



IMoxxknace Kopmawrossie - Subclassis Cordaitidae, IToxkmacc Xsoitabie - Subclassis
Pinidae.

Knace Ilukamossie - Classis Cycadopsida:

[Monknace JlurunonrepueBbie - Subclassis Lyginopteridae; IMoakinacc CaroBHHKOBBIC -
Subclassis Cycadidae; IToakmacc bennerturossie - Subclassis Bennettitidae.

Knacc I'neroBeie - Classis Gnetopsida.

Mopdonornueckas opranuzanusi crnopodutoB. [loOern yUIMHEHHBIE, YKOPOUYCHHBIC.
AHaToMHuecKoe cTpoeHue cTediis, THUI cTelH, JucTta. CTpoeHHe MYKCKUX CTPOOMIIOB U HKEHCKHUX
mmmek. Ctpoenue ceMsszadarka. OOpazoBaHuE U CTpoeHHE ceMeHH. L{uKkipl BOCIpOM3BEAEHUS.
I'eonorunueckas ucropus. I'eorpadusa. Dxonornueckue rpynnsl. Pojab B pacTUTENBHOM MOKpPOBE
3emun. Xo3siiicTBeHHOE 3HadeHHe. HeoOXoauMMOCTh OXpaHbl XBOMHBIX pacTeHHil. OxpaHsemble
pacrenust KpacHosipckoro kpas.

Ilokpvimocemennvie pacmenus

UucnenHocts nojotaena. [[BeTkoBbie pacTeHUs KaK BBICIIMI ATal B SBOJIIOLMHA HA3EMHBIX
pacTeHuid. PacmpocTpaHeHne TOKPBITOCEMEHHBIX, MX poJib B Owocdepe. BeposTHbie mpeaku
MOKPHITOCEMEHHBIX. MecTo U Bpemsi BO3HMKHOBEHHS. CTaHOBJICHHE MOKPHITOCEMEHHBIX
pactenuil. CTpykrypa U (yHKUUU TeHepaTuBHOW cdepbl. [[BeTOK: OKOJIOIBETHUK, aHAPOLIEH,
ruHenen (3aKOHOMEPHOCTH CTPOSHUS). ComnBerus. CemeHa OJHOJIOJIBHBIX U JIBYJOJIbHBIX
pacTeHUii: CTpOEHUE, TUIIBI U YCIIOBUS MpopacTanus. [Lmonasl: ctpoenue, kiaccuduxaus.

duioreHeTu4ecKasl CUCTeMa MOKPBITOCEMEHHbIX pacTeHuil A.TaxtamxsHa. [IpuHImmnbI

knaccudukanuu. Kputepuu NpuMUTHBHOCTU U 3BOJIOIMOHHON MPOJIBUHYTOCTH AJISI LIBETKOBBIX
pacrenuii. TakcoHOMHYECKOE TIOIpa3ieNieHUs: OTaeNa. YUCICHHOCTh U OTIMYHUTENIbHBIC PU3HAKU
KJIACCOB OJIHOJOJIbHBIX M JBYJOJBHBIX pacTeHud - Marnommoncun u  Jlunmoncupa, ux
MIPOMCXOXKICHUE, HampaBieHus dBoronun. [IpencraBurenn. ['eorpadudeckoe pacnpocTpaHeHHE.
Oxkosorus. Poinb B CIOXKEHUM PACTUTEIBHOIO IMOKpOBa 3eMJM. 3HAYE€HHUE B XO3SAMCTBEHHOMU
JeATEeILHOCTH YenoBeka. Oxpana.

IMomotaen Marnoauopurunnl — Subdivisio MAGNOLIOPHYTINA
(HokpeiTocemennsnie pactennss — ANGIOSPERMAE)
Kaace Marnosmoncuabl - Classis Magnoliopsida
IMoxaknace 1. Marnonuuasi- Subclassis 1. Magnoliidae
[Moaxnacce 2. Panynkymuaer - Subclassis 2.Ranunculidae
IMoxknacc 3. Famamenmuauas! - Subclassis 3.Hamamelididae
[Moxaxnace 4. Kapuodwmmmmasr - Subclassis 4. Caryophyllidae
IMonxnacc 5. Iumnenunasl - Subclassis 5. Dilleniidae
IMoxxmacc 6. Po3uzsr - Subclassis 6. Rosidae
IMoaxmace 7. Acrepunnt - Subclassis 7. Asteridae
IMoaxnacc 8. Jlamuuael- Subclassis 8. Lamiidae
Kaacc Jlmmmoncuant (Oanonosnubie) - Class Liliopsida (Monocotyledones):
IMoxxmnacce 1. JTumuune! - Subclass 1. Liliidae
IMonxmacc 2. Kommenuauasl Subclass 2. Commelinidae
IMoxxnace 3. Aperuast - Subclassis 3. Arecidae

JKnznennsle q)OpMI)I. BereratuBHBIE OpraHbl: KOPHH, MOJA3CMHBIC MU HA3CMHBIC HO6GFI/I,
JMCThSl TIPOCTHIE U CIIOXKHBIE, HAINYME MPUINCTHUKOB, JIUCTOpacnonoxxeHne. CouBeTusi, LIBETKH,
wioasl. OcobenHoctu Ouonoruu. Ilonoxxkenue B ¢uiorenerndyeckoir cucreme. I'eorpadpuyeckoe
pacripocTpaHeHue. DKkosorus. Poib B CIOKEHMM PacTUTENBHOrO MOKpoBa 3emiu. Bakueiimmue
MMpeaACTaBUTECIN, UX 3HAYCHUEC B XO3STMCTBEHHON JACATCIBHOCTHU YCJIOBEKA. OxpaHﬂeMme pacTCHUA.



basosblii pazgesa Ne 4. OCHOBBI MUKOJIOTHH

[lonatue o rpubax. Mcropuyeckuii 0030p pa3BuTHs Mukonoruu. Cnernuduueckue
npu3HaKu rpuOOB, OTIMYMS UX OT pacTeHUl W KUBOTHBIX. [lomokeHue rpubOB B cucTeMe
opranuueckoro mupa. Ilpusnaku rpuoos.

[Tocnennne wu3MeHeHUsT TakcoHoMuM ObiBiiero mapctBa rpuboB (T. Kaanpe-Cmut
(Cavalier-Smith, 1991, 1998); bapp (Barr, 1992) u ap.), BbACICHHE TPEX CaMOCTOSTCIbHBIX
SBOJIIOIIMOHHBIX CTBOJIA M paclpeziesieHue Mo TPEM LapCTBaM.

Pacnipoctpanenue. Ponb rpuboB B MpHpOJE W NMPAKTHUECKOW JAEATEIBHOCTH YEIIOBEKa.
OxpaHna.

Tema 8. Mopghonocua u cucmemamuka 2puooas.

NMIIEPUS 3ATHEX KT YTUKOBBIE — OPISTHOCONTAE
HAPCTBO HACTOSIIHUE I'PUBBI — Kingdom FUNGI, wiu MYCOTA
Mopdonorust BeretaTuBHOTO Tena rpuOoB. ['pubHas ruda, odmee moustue. Poct u Tumb
BeTBIIeHUs TH(}. ['pubHuna (Munenuii), ee TUNBL: dnudUTHAS U SHAOPUTHAS, SMTU300THYCCKAS H
9H/I0300THYECKasl, SNUTeHHAass U runoreHHas. Ctaauu pa3BUTH TPUOHHUIIEI. MaKpOCKOTTUYECKHIA
BUJ Muuenus. Bosgymsble THQB (CTONOHBI). MHKPOCKOMUYECKOE CTPOCHHUE MHUIIETHS.

3avaTouHbli Muuenuit (pusomuuenuii). HewieHnuctelii Munenuit. OOpa3oBaHue CemnT.
CentupoBannblii  Munenui. Ilokosimumecss craguu TrpuOHULBL  (OMIOUM,  XJIAMHUJIOCIIOPSI,
CKJIEPOIINH).

OOwiee u 0coO0EHHOE B CTPOEHUH KJIETOK I'PUOOB B CPAaBHEHMU C PACTUTEIBHOM KIIETKOM.
XuMHUecKasi XapakTepucTuka TpuOoB. Heopranmdeckne BemIecTBa: COACpKAaHUE BOJBI,
MHUHEpaJIbHBIX BeulecTB. 3oia. OpraHuyeckue BellecTBa: OENKH, YIJIEBOJbI, JKUPbI, >KUPHBIE
KHCJIOTBI, OpPTaHUYeCKHEe KHCIOTHl, NMUTMEHTHI, 3(upHBIE Macia (TEepIeHbI), apOMaTUYECKHE
KUCJIOTBI, CMOJIbI, TOKCUHBI. BuTamuubl. O0o0s0ouka IpuOHOM KIETKU: XMMHUYECKHH cOCTaB y
IpeJcTaBUTeNIed pa3HbIX KiaccoB. LleHOUMTHBIN MuLEnuil, AUKapUO(QUTHBIA (BTOPUYHBI)
MuLenuii, ramwtouanslid. [lenenue sapa. AmeOounpl. Opranbel mHepeiBHKEHHS amMeOOMIOB:
TICEBIOIOUH, (PUITOTIOINH, JIOOOTIOTUY.

I'puOHble TKaHM (TIceBIOTKaHM). Mopdoaoruueckiue THUMBL: IUICHOYHAs IUIEKTEHXUMa,
IIHYpOBas IJIEKTEHXUMa (MULIETUAIbHbBIE TSDKU, pU30MOp(QBI), IIeKTeHXUMa. PU3NO0I0OTHYECKOe
JiefieHre TPUOHBIX TKaHEH.

[Iutanue rpubOB: yriaepoaucToe, a30TUCTOE, 30JbHOE. MoHodarn u mnoaudary.
AccuMuisIiiis ¥ quccuMmianus y rpuooB. KucnopogHoe apixanue. OKHCIUTENIbHbIE OpOKEHUS.
Hacrosimue 6poxenus. Ceeuenne. DH3uMbl rpuboB. Karanuzaropsl, napanuszatopsl. [IposH3UMBL.
OKTO3H3UMBI (CEKPELIMOHHBIE), H/I0IH3UMBI, KOIH3UMBI, THJIPOIUTUYECKUE SH3UMBI. ABTOJIN3,
rereposin3. OKcHua3bl, 3MMa3bl, KaTajaasbl, pEIyKTas3bl.

CnocoOpl  muTanust TpuboB. I[ereporpodHbie ocMoTpodrl. CanpoduTHble TpHOBI,
0COOEHHOCTH MNHUTaHMs, oOpazoBaHHe pu3ouAOB. [lapasuTu3m: SKTOTPOGHBINA, 3HIOTPOGHBIN.
OcoOeHHOCTH THTaHUSA Mapa3uToB. BO3HMKHOBEHME TayCTOPHIi, anmpeccopHii, CTOMaTONOIUH.
QdakynbTaTUBHBIE M oOnuratHele mapasuTbl. CumOuorpodus: Mukopuza (3KTOTpodHas,
AHAO0TPO(HAS, SKTO-IHAOTPOHAs ), TUIIANHUKH.

Poct rpuboB. 3aBucuMOCTh pocTa TpuOOB OT TEMIEparypbl BHEIIHEH Cpebl.
TepModuibHble,  TEPMOBBIHOCIHMBBIE,  MCUXPO(MUIbHBIE,  IMCUXPOBBIHOCIHMBBIE  TPHUOBIL.
ITacrepuzanus.

BnusHue BnaxkHocT Ha pasButhe rpuOoB. I'mpatodutel. 'mrpodutsl (ruapoduTsi),
me30(puThl, kcepoduTsl. ['uaporponusm. Peorponusm.

Biustaue cBeta Ha pa3Butre rpudoB. GOTOTPONH3M.

3aBUCUMOCTh pPOCTa TPUOOB OT KOHIIGHTPALMU BOJOPOJHBIX HOHOB, KHCIOpO/a,
yriekuciioro rasza. ['eorponusm. ['antorponu3m. MetaiutoTponusm. XeMOTPOIU3M.

[TpoomKUTENTLHOCTD KU3HU TPUOOB: deMepHbIe, OHOJIETHHE, IBYJIETHHE, MHOTOJIETHHE.



PaszmMHo)xeHne  rpuboB. BereratuBHOe  pa3MHOXKeHHE:  (QparMeHTalMs, OHIUH,
XJIaMUJOCTIOPBI, TOYKYyIOIMiicss wmuuenuil (mcesnomunenuii). becnomoe Pa3MHOXEHHUE.
OHJIOTEHHbIE  CHOPOHOUIEHHUS: 300CIOPAHTHH, 300CHOPBl, CIIOPAHTHH, CIHOPbl. ODK30TCHHBIE
CHOPOHOIICHNS: KOHHIUAIBHBIA amnmapar, KOHUJUH. [ pynnbl KOHUIUEHOCLEB: KOpPEeMUs, JIOKE,
nukHuaa. CtpoeHue crnop: 000JI04Ka, OPbl, BHYTPEHHEE coaepkuMoe. bruosornyeckoe 3HaueHue
cnop. llokosimumecss cmopsl, CHOPBl PasMHOXKEHHs. YCIOBHs mpopacTtanus crop. lloioBoe
pasMHOXkeHue. THIbl 1MoJI0BOro mporecca y rpuOoB: xosjoraMmusi, rameroramusi (13o0-, rerepo-,
00raMusi), raMeTaHTuoraMusi, criepMaTu3anus, comatoramus. [1oaoBoil nmpouecc HU3MUX TPUOOB.
SAnepuble Qasbl, XU3HEHHble LUKIbL. OOWmMI XO0J IOJOBOrO Mpolecca BBICIIUX TI'PHOOB:
IUIa3MoTaMusi, 00pa3oBaHHE CHUHKAPHOHOB (JMKAapUOHOB), KapuUOTaMHs, 3UTOTUYECKUNA MeHO3,
oOpa3oBaHue MOJIOBBIX crop (ackocnop, 6Gaszuauocnop). IlmonoBsle Tenma. Xosokaprus.
Mounoxkapmusi. [lonukapnus. JKusHeHHble TUKIIBI BeIcIHX rpuOoB. [lneomopdusm. I'omorammmsm,
reTepoTaIU3M.

I'pubbl u okpykaromas cpefa. OKOJOTHYECKUE TPYyMIbl TPUOOB IO OTHOIICHHIO K
cyocrpary: ¢utodmiabHbie, 3000WIbHBIC, THAPOQUIbHBIE, TeopMIbHBIC, JUTO(DUIBHBIC,
nemo¢wmibHble, KonpoduiapHble. CocTaB  pa3lMYHBIX TPYMI, OCOOCHHOCTH  Pa3BHUTHA,
pacrpocTpaHeHHe B OMOreolleHO3aX, 3HAU€HUE B IPHUPOJIE M XO3SMCTBEHHON JAEATEIbHOCTH
yenoBeka. CrenoOHbIe U simoBUTHIE TpHOBL. IluTatensHbie cBoiicTBa rpuboB. [Tumesas oneHka
rpuooB.

[Ipoucxoxnenne u sBomtouuss rpuboB. IlpunHnunel kiaccupukanuu. XapakTepUCTHKA
otaenoB rpudos. IlpeacraBureny.

Otaen Xurpuauomukora — Phylum Chytridiomycota

Kutacc XuTpuaaoMUIeThl -Class Chytridiomycetes
[Mopsimok XutpuareBbie - order Chytridiales
Pox Onvnuouym - genus Olpidium
Pon Cunxumpuym - genus Synchytrium

Otaen 3uromukora — Phylum Zygomycota

Knacc 3uromunersl - Class Zygomycetes
[Mopsimok MykopoBbie - order Mucorales
Kiacc TpuxoMurnerst - Class Trichomycetes

HAJOTAEJ JUNKAPUOMMIIETOB
Otaesa AcCKOMHKOTA, Win cymuaThbie rpudsl — Phylum Ascomycota

[Tomotnen APXMACKOMMUIIETHI -Subphylum
[Mogotnen CAXAPOMMUMIETHI nnun ARCHIASCOMYCOTINA
TEMUACKOMUIIETBI -Subphylum
HEMIASCOMYCETES

[Mopsimok CaxapoMHIIETOBBIE - order Endomycetales
IMonotnen COGCTBEHHO - Subphylum ASCOMYCETES
ACKOMUMUETHI nnu ITE3U30MUIIETHI
Kiacc DBpoImoMuUIeThI - Class Eurotiomycetes
[Mopsimok Dypornessie - order Eurotiales

Kaacc CoppapuoMuuerst - Class Sordariomycetes
[Mopsimok CriopbIHBEBBIC - order Clavicipitales
[Topsinok I'nnokpeiinbie - order Hypocreales
[Mopsinok Kcunsipuenbie - order Xylariales

Kuaacc Ile3anzomunersl - Class Pezizomycetes
[Mopsinok IenutieBsie - order Pezizales

Kaacce Jleonuomuuersl - Class Leotiomycetes

[Topsinok Jleormesrie, v ['enornueBsie - order Leotiales, mim Helotiales



Knacc JlekanopoMuueTsl - Class Lecanoromycetes

[Mopsinok JlekaHOpOBBIE - order Lecanorales
[Mognopsinok IlenpTUrepoBsie - suborder Peltigerinae
[Moanopsok JlekanopoBbie - suborder Lecanorinae
[Mognopsinox Kimagonuessie - suborder Cladoniinae
[Moanopsinok TenoctucroBbie - suborder Teloschistinae
Kaacc Dpusndomuners -Class Erysiphomycetes
[MTopsimok My4YHHCTOPOCSHBIE - order Erysiphales

Ornea bazuaunomuxora — Phylum BASIDIOMYCOTA

Kiace CodcTBeHHO 0a3MTHOMULIETDI - Class Basidiomycetes
IMonxmace I'oMo6a3uqMOMHULIETHI -Subclass Homobasidiomycetidae
Agunropopoudnvie cumenomuyemsi
[Mopsimok EsxoBukoBbie, wiu ['epurieBoie - order Hericiales
IMopsnox TpyroBukosbie, niau [osmnoposbie - order Polyporales
CewmetiictBo TpyToBuKOBBIC WK [ToMUTIOPOBBIC - Family Polyporaceae
CemeiicTBO (hOMHUTOIICHTHBIE - Family Fomitopsidaceae
Mopsinok [Mopuesnbie - order Poriales
Iopsiaok I'anoxepmoBbIe - order Ganodermatales
IMopsnok 'mmeHoxeTOBbIE - order Hymenochaetales
Iopsaox KanrapeiuioBbie, uin JIucuukoBbie - order Cantharellales
Aeapuxoudnvie cumenomuyenvl
IMopsiiok GoJ1eTOBBIE - order Boletales
IMopsinok ArapukoBbIe - order Agaricales
Lacmepoudnvle bazuduomuyemoi
IMopsok /1oxk1eBUKOBbIE - order Lycoperdales
IMopsinok I'eacTpoBbIe WJIN 3eMJISIHbIE
3Be3J04YKH - order Geastrales
IMopsinok I'He310BKOBBIE - order Nidulariales
IMopsnox BecesnkoBbie - order Phallales
Hoakaace
I'erepo6azunmomunersl - Subclass Heterobasidiomycetidae
Knace YpeannuoMuneTsl -Class Urediniomycetes
[Mopsiiok PrkaBunHHBIC - order Uredinales
Kuace YernaaruHoMuneTsl - Class Ustilaginomycetes
Mopsinok I'osioBHEBBIE - order Ustilaginales
AHaMop(HbIe, HecOBepUIEHHbIE, T MUTOCIOPOBbIE TPUOBI
Kaace I'npomuuernt - Class Hyphomycetes
Mopsinox 'mpomuneroBwie - order Hyphomycetales

OCOOEHHOCTH CTpPOEHHUs] BEreTaTUBHBIX UM IUIOAOBBIX Ten. Pasmuokenue. Lluxibl
Bocripou3BeneHus. Ilpunuuner knaccudukauuu. IlpencraButenu. Ponp B GuoreoineHozax.
[TpakTuyeckoe 3HaueHue. [lpucnocobnenus k nmapazutuzMy. Mepsl 60pbOBI ¢ Mapa3UTHUECKUMU
MPEJICTaBUTEISIMH.



1.3. MeTonuveckune peKOMeHIalM U
110 OCBOEHMIO TUCHUILINHBI «boTrannka»

B coorBerctBMM € y4Yye€OHBIM IUIAHOM MPENOJABAHUS  JUCLUIUIMHBI
«boTanuka» OCyIECTBISIETCA IyTEM YTEHUS JIEKIIUNA U MPOBEACHUS TaOOPaTOPHBIX
3aHATUN, Ha KOTOpble OoTBOAMTCS 34 uaca, 317 yacoB caMOCTOATEIHHONU PabOTHI.
JlanHbIi B pabOTHI SBIISETCS 00S3aTEIbHBIM IS BHIIOTHEHHS.

AyautopHass paboTa mMmojpa3ymMeBaeT TIOCEIIEHHWE CTYJIeHTaMHU JIeKUUA C
KOHCIIEKTUPOBAHUEM OCHOBHOT'O MaTepuajia W JabopaTOpHBIX paboOT, HA KOTOPBIX
MPOUCXOUT OOCYXKJIEHHE HM3y4aeMOoro maTepualia, BBICTYIUICHHE C JOKJIaJlaMHu U
MPE3EHTAlMSIMHU, BHITIOJIHEHHE JTA0OPATOPHBIX PadoT.

CamocrosiTenbHas padoTa CTYJIEHTOB BKIIIOUAET TEOPETUUYECKYIO MOATOTOBKY
K J1abopaTopHbIM paboTaM, JAOKJIAJIOB M MPE3eHTAIMil, KOHTPOJIbHBIM padoTaM U
KOJUJIOKBUYMaM, BBITIOJTHEHNE UHANBUYAIbHBIX JOMAIIHUX 3a/IaHUi, TOATOTOBKY K
3a4eTy U DK3aMEHY.

[IpeacraBnenuss O MyTAX H  [VIABHEHIIMX  HANpPABJICHUSX  HBOJIIOLUHU
pPacCTUTENBHOIO MHpa OTPAKEHBI B CaMOW OOTAaHMYECKOW CHCTEME, KOTopas
CTPOUTCS MO (PUIOTE€HETUUECKOMY MPUHIUITY. BOJBIIMHCTBO YUEOHUKOB U y4EOHBIX
NOCOOMI HE COACPKUT CIHEUUATbHBIX IJIaB, MOCBSUIEHHBIX MyTSIM 3BOJIOLUU
OTHIENbHBIX rpymni. Ha HuUX ciemyeT cOCpelOTOYMTh BHHMAaHUE MIpH
CaMOCTOATENLHON padoTe, UCTIONb3YS JEKIIMOHHBIM U JOTIOTHUTEIbHBIA MaTepUal.
UToOBl mpencTaBUTh, KaK SBOJIOLUOHUPOBAIU OTJEIbHBIE TPYMIIBI BBICIIUX
pacTeHHii He0OXO0IMMO 3HATh XPOHOJIOTHUECKYIO IEPUOIU3ALUIO PAa3BUTHS 3EMIIU U
OCHOBHBIE CBEACHHUS OO0 M3MEHEHHMSIX KIMMaTa B pa3IU4HbIE T'€OJOTUYECKHE
nepuoabl (Kypc reosnoruu). M3yuyas (QuIOreHETHYECKYI0 CUCTEMAaTHKYy pacTEHUM,
CTYJEHT 3HAKOMHUTCSI C HEKOTOPBIMHM IIOJIOXXEHUSMH 3BOJIIOLUOHHON TEOPHH.
OCMBICIIUTh 3TH TOJIOKEHUST W HAYYUThCA WJUTIOCTPUPOBATH HX KOHKPETHBIM
(aKTHUYEeCKUM MaTepHalioM — Ba)KkHas 3ajada. IJTO TOT OCHOBHOM «Oarax», c
KOTOPBIM CTYJIEHT IPHUJAET K padoTe HaJl KypcOM OCHOB 3BOJIFOLIMOHHOIO YUEHHS.

Pelenue nepeyncieHHbIX 3a/1a4 JOCTUTaeTCsd CUCTEMATUYECKON U BIyMUYMBOM
paboToil Haj mnporpaMMHbIM MarepuaioM. Kypc Henb3s OCBOUTH «3aIOM,
HEOOXOJIMM TMOCHEOBATEIbHBIA U TIIATEJIBHBIM aHAIN3 Marepuana. B momorrs
TaKOMY aHaJIM3y MPUBOASATCS TPEHUPOBOUHBIE BOMPOCHI ISl CAMOKOHTPOJISA, OaHK
TECTOBBIX 3aJIaHUM.

[Ipy moArOTOBKE K 3aHATHUSM CIEIyeT MpopadoTaTh MaTepuasn JIEKIUHd u
y4eOHOUM JuTeparyphbl mo Teme. B pamkax camocTosTenbHOU paboThl HEOOXOIUMO
PYKOBOZCTBOBAaTbCSl MPOTPaMMOi, IIJJaHAMH, B COOTBETCTBHUM C YyKa3aHHBIMU
TeMaMu, TMOATOTOBUTh M MPEACTaBUTh oT4eT. IIpoBepka 3HaHMUIA CTY/ICHTOB
OCYIIECTBIISIETCA Ha Ka)XJ0M JIa0OpaTOPHO-TIPAKTUIECKOM 3aHSTHH, a TaKXKe TMpH
MPOBEPKE WHAMBUIAYAJIbHBIX JOMAIHUX 3aJaHUi, BO BpeMs KOJJIOKBUYMOB,
KOHTPOJIbHBIX pa0OT ¥ UTOTOBOTO KOHTPOJISL.

CamocrosTenbHO jaboparopHas paboTa MPOBOAUTCS MO JaOOPATOPHBIM
pakTUKymMaM, pa3paboTaHHBIM MO Kypcy. B HUX HMEIOTCS Bce HEOOXOaUMBbIE
CBEJICHUS IO TEXHUKE padOThl. YCIEX CaMOCTOATENbHBIX 3aHSATUN 3aBUCUT OT
HAaCTOMYMBOCTU B JOOBIBAHWU Marepuasa, B €ro NpernapupoBaHUM U HAOIIOJEHUU.



Habnronenuss o0coOEHHOCTEH CTpPOEHUs pacTeHUl HEOOXOIAMMO COYeTaTh C
3apUCOBKOM UX B paboueil TeTpaau WM MpaKTUYECKoM Kypce. PucyHOK 3actaBisieT
COCPEIOTOYNUTHCS Ha JIETAAX, BEChbMa CYIIECTBEHHBIX, YTO NPHUBOJUT K Ooiee
TyOOKOMY M3y4YEHUIO Tpernapara.

JIaGopatopHasi camocToOsiTeNIbHAsE paboTa COACHCTBYEeT MPOYHOCTU YCBOCHHS
3HAHWM M B 3TOM OTHOUIEHUM €€ HEJb3sl, U CPaBHUBATh C pE3yJIbTaTaMU YHUCTO
KHIKHOTO U3yYEHHsI CHCTEMATUKHN PACTEHUN.

PaGory mo  kaxmod TemMe  HEOOXONMMO  BECTM B ClELyHOIIeH
IIOCJIEI0BATEIBHOCTH:

1. [To3HaKOMUTBCS C MPOTrPAMMON U3y4aeMOTO Kypca, pa3ziena;

2. OnpenenuTh CUCTEMATUYECKOE TIOJI0KEHHE U3y4aeMbIX O0BEKTOB;

3. [IpopaboTath COOTBETCTBYIOIIUI pa3ied M0 YUeOHUKY U JEKIIMOHHOMY
MaTepuany.

4, [To3HAaKOMHUTBCS C XapaKTEPUCTHKONW 00BEKTa MO IJIaHy, YKa3aHUsIMH K

BBITIOJTHEHUIO Pa0OThl U €€ XOJOM IO JIA0OPATOPHOMY MPAKTUKYMY, BBITIOJHUTH
3aIaHus JUIsl CAMOCTOSITEIbHOM PaboTHhI.

S. BeimonHuTh paboTy 1O IUIaHy JIa0OpaTOPHBIX 3aJaHuil B paboueit
TETpaaH.
6. OdopMuUTh OTYET.

OneHnBaHue NEATEIBHOCTH CTYJICHTa OCYIIECTBISIETCS IO MOJYJIBHO-
PEUTHUHTOBON CUCTEME, PE3yJIbTaThl HAXO/SAT CBOE OTPAKEHUE B JKypHAJIE PEUTHHT-
KOHTPOJIS.

[Ipu BbIONIHEHUH Y4eOHOW PabOTHI B ceMecTpe CTYACHT JOJKEH HaOpaTh
MUHUMAaJILHO 60 0asUIoB, HHAaYe OH HE JOMYCKAEeTCsl K UTOroBOMY pasneny. Kaxabii
paszien IOJDKEH ObITh 3aKPhIT MUHUMAIBHBIM KoJu4YecTBOM OamioB. [lpu Hanuuuu
MPOIYCKOB IO YBAXHUTEIBHOW MPUYMHE CTYACHT 0053aH OTpaboTaTh 3aHITHE H
npeacTaBuTh OT4eT. CTYACHT MOXKET ITOBBICUTh PEUTHHT, BBITIOJIHUB 3a/IaHHS
JONOJIHUTENbHOTO MOAyJis (10 OansoB).

PexoMenanuu mo padore Ha JIeKIMH

B moHsTHE «IEKIIMM» BKJIAABIBACTCS JBAa CMBICIA: JICKIIUS KaK BHJ YYCOHBIX
3aHSTHH, B X0/I€ KOTOPBIX B YCTHOU (hOpMe TperoaBaTeieM U3jaraeTcs mpeaMeT, |
JeKIUSl KaK CIoco0 Mmojaayn yuyeOHOro marepuana MmyTEM JIOTHYECKH CTPOMHOTO,
CHUCTEMaTUYECKH TI0CIIeI0BATEIHHOTO U SICHOTO U3JI0KEHUSI.

Kak mpaBwmiio, JIeKius COAEpXHUT Kakou-n0o o0bEM HaydHOU uHOpMmaIuwy,
UMEET OMNpeAeNEHHYI0 CTPYKTYpy (BBOJHYIO 4YacTh, OCHOBHOE COJIepKaHHE,
00001IeHNs, BBIBOABI W Jp.), OTPAKAET COOTBETCTBYIOUIYIO HJICI0, JIOTHKY
PACKPBITHSI CYIITHOCTH PACCMATPUBAEMBbIX SBJICHHM.

Muorue  JeKIIMM  €CTECTBEHHOHAYYHOTO  IMKJIA  COMPOBOXKIAIOTCS
JIEMOHCTPAIIMEH OIBITOB, TTOKA30M HATYPAIbHBIX OOBEKTOB WJIM M300pa3UTEIHHBIX
CPEIICTB HATJISAHOCTH, SKPAHHBIX MTPOCKITUH.

[Tocemenne cTyaeHTaMu JEKIIMOHHBIX 3aHSATUH — HEOOXOIUMO, T.K. JIGKITUU
BBOJAT B HAyKy, OHM JalT TEPBOC 3HAKOMCTBO C HAayYHO-TCOPCTHUYCCKUMU
MOJIOKEHUSIMUA JTAaHHOW HAayKH M, YTO OCOOCHHO Ba)XHO M YTO OYEHBb CIIOKHO
OCYIIECTBUTh CTYJICHTY CaMOCTOSATEIhHO, 3HAKOMSAT C METOJOJIOTHEH HayKH.
Jlexuuu mpegHa3HAYEHBI JIJIS1 TOTO, YTOOBI 3aKJIaIbIBATh OCHOBBI HAYYHBIX 3HAHUH,



OTPEENATh HAIIPaBJICHUE, OCHOBHOE COJICPKAHUE U XapaKTep BCEX BUJIOB YUEOHBIX
3aHATUN, a TaKXKe CaMOCTOSTENbHON paboThl CTyAeHTOB. CucCTeMaTHYecKoe
MOCCIICHUE JICKIMWA, aKTUBHAs MBICIHTENbHAS paboTa B Xoae OOBSICHECHUS
npenojaBaresieM yueOHOro MaTepuaia mo3BoJIIeT HE TOJIbKO MOHUMATh U3y4aeMyto
HayKy, HO ¥ YCIEIIHO CIPAaBIATHCS C YUYCOHBIMHU 3aJaHUSMH Ha 3aHITUSX JPYTUX
BUJIOB (JTa0OpaTOPHBIX, CEMHUHAPCKUX W T. J.), CAaMOCTOSATEIHLHO OBJAJCBATh
3HAHUSMH BO BHEAyJUTOPHOE BpeMsi. PaccMOTpUM HEKOTOpPHIE PEKOMEHIAINH, KaK
paboTaTh Ha JEKIUU.

1.Caymars JeKiuu Hag0 COCPEAOTOYEHHO, HE OTBIIEKAsACh HA PAa3rOBOPHI U HE
3aHMMasCh TOCTOPOHHUMH JieaMu. MexaHn4ecKoe 3alnuchiBaHUE OTACNIbHBIX (Ppa3
0e3 WX OCMBICICHHUSI HE OCTABJISIET clie/la HU B MaMsITH, HU B co3HaHUU. B xoxe
JIEKIIUU TIOJIE3HO CIEAUTH 33 PACCYXKIACHUSAMH JIEKTOPA, BBINOJHAS MpEaiaracMble
VM MBICIIUTEIIbHBIE ONIEPALIMU U CTAPAsACh 1aTh OTBETHI HA OCTABIEHHBIE BOIIPOCHL.

2. KoHCHeKT neKknmii He MOJDKEH MPEeCTaBIAThH COO0W CTeHOTrpaduuecKyro
3anuck e€ coaepkanus. HeoOxonumo mpociymiaTthk, NpoayMaTh, a 3aT€M 3amucaTh
BBICKA3aHHYIO JIEKTOPOM MBICIb. JIOCIIOBHO 3alMChIBATH JICKIIUIO HEIleJIecO00pasHo,
TaK Kak B 3TOM CJIyyae HE XBaTUT BPEMEHHU Ha o0yMbIBaHue. ClielyeT cXBaThIBaTh
OOIIMI CMBICIT KaXJOro dTana Wiu Mepuojia JIEKUHUH, U CXKATo u3jaraTh €ro B
KOHCIIEKTE.

3. B KOHCHOEKT ClEeAyeT 3aHOCUTh 3alUCH, 3aPUCOBKH, BBIITOJIHECHHbBIC
mpernojiaBaresieM Ha JOCKe, OCOOCHHO €ClIM OH IIOKa3bIBaeT IOCTENEHHOE,
MOCJIEA0BATENBHOE PA3BUTUE KAKOTO-TO MPOILIecca, SIBICHUS U T.I1.

4. Hamo cTpeMuTbCsS 3amUChbiBaTh BO3HUKAIOIIWE MPU CIYLIIAHUHM JIEKIIUU
MBICJIH, BOIPOCHI, COOOpa)KEHHUs, KOTOPHIE 3aT€M MOTYT MOCIYXHUTh MPEIMETOM
JNAJbHEUIIINX PACCYXKIICHHUI, a MHOrAAa M HA4aJlOM MOMCKOBO-HCCIEN0BATEIbCKON
paboThl. [l cokpailieHrss BpeMEHHU TaKHX 3aMuCcell MOYKHO BBHIOPATh CBOIO CUCTEMY
YCJIOBHBIX 0003HAaYEHUN (BOCKJIUIIATEIBHBIN 3HAK, 3HAK BOIMPOCA, IUIIOC, «TajJouKay
U JIp.), KOTOpbIE CJeAyeT MPOCTaBIsATh Ha TMOJISIX KOHCIEKTa B TE€X MeECTax, e
BO3HUK BOMNPOC WU TOSBWINCH KaKHUE-TO COOOpa)K€Husl. DTO TMOMOraer IMpu
MpopabOTKEe KOHCIIEKTa BO3BPAIaThCsl K BO3HUKAIOIIUM Ha JICKIIMU MBICIISIM WJIH
COMHEHHUSIM.

5. Ecnu mnpenojaBaTeib NPU YTEHUU JIEKIIMU CTPOTO MPHUACPKUBACTCS
y4eOHMKA WJIM KaKOoTro-TO TOCOOMs, €CTh CMBICI COJEpKaHuEe JIEKIIUU He
3aMMChIBaTh, HO 3aIMCHIBATH OTJICIbHBIC PE3IOMUPYIOIINE BBIBOABI MW (PAKTHI,
KOTOPBIE HE COJIEPIKATCA B YUCOHOU JTUTEpaType.

6. ONBITHBIE JIEKTOPHI, KaK MPaBUII0, TPOMKOCTBIO, TEMIIOM PEYH, MHTOHALIUEH
BBIJICTISIIOT B JIEKI[MU TJIaBHBIE MBICIM W WILTIOCTPATUBHBIA MaTepHall, KOTOPBII
MOXHO TpOCIylaTh TOJBKO [Jisi chpaBku. [lo3ToMy Haao BHUMATEIbHO
BCIYIIUBAThCS B PEYb MpENojaBaTelsi M COOOpa3HO 3TOMY BECTH 3alllCH B
KOHCTIEKTaX.

7. g yckopeHus Iporecca KOHCIEKTUPOBAHUS PEKOMEHIYETCs, UCXOAsl UX
CBOUX WHJUBUAYAJIBHBIX OCOOCHHOCTEH, BHIOpATh CHCTEMY BBITIOJTHEHHUS 3aIllUCel
Ha JICKIUIX, UCIOJB3Yys yA0OHbBIE sl ce0sl yCIOBHBIE O0O3HAUEHMS OTIEIbHBIX
TEPMUHOB, HaOOJIee PACIIPOCTPAHEHHBIX CJIOB U IMOHSITHI.



8. JIJisi KOHCHEKTOB JEKUUN 11e1eco00pa3HO BBIICIUTh OTACIbHYIO OOIIyIO
TETpajb, B KOTOPOW Ha KaXKJIOW CTPAHMIIE KETATEIbHO OCTABJSATh MOJI NPUMEPHO B
Y4 4acTh €€ IIMPUHBL. OTH TOJISI MOKHO HCIIOJb30BaTh Il 3allMCU BOIIPOCOB,
3aMEYaHH, BOSHUKAIOIIMX B IPOLIECCE CIYIIAHUS JIEKIUH, & TAKXKE JJI1 BBIHECEHUS
JIOTIOJIHEHUH K OTAETBHBIM pa3jieliaM KOHCIEKTa B XOJ€ MpOpadOTKH y4eOHOH H
JOTIOJIHUTENIBHOU JINTEPATYPHI.

9. Hago mOMHHUTB, 4TO KOHCIEKT JEKIUW — 3TO TOJBKO BCIIOMOTATEJIbHBIN
MaTepuan Jisi CaMOCTOSITeNIbHOM paboThl. OH HE MOXKET 3aMEHHUTh Y4eOHUK,
ydueOHOe TmocoOue WM JIpyrylo JuTeparypy. Bmecre ¢ Tem, XOpoIo
3aKOHCTIEKTUPOBAHHBIE JICKIIUM TMOMOTAIOT Jyd4lle pa3o0parbcsi B Marepuaie H
o0Jieryarot ero mpopadoTKy.

10. OtnenbHbIE CTYAEHTHI CYUTAIOT, YTO JEKIIMU MOKHO CIIYIIATh, HE TOTOBACH
K HuM. Ciymiarte MOXKHO, HO TIOJb3a OT J3TOTO HEBENWKa. B momaBisromem
OOJBIIMHCTBE CIIy4yaeB KakJlas I[OCHeNyrolas JEKIHUs OINUPAeTCs Ha paHee
U3JI0)KCHHBIEC TIOJIOKEHUS, BBIBOJBI, 3aKOHOMEPHOCTH, W MPEANOJaraercsi, 4ro
aynuropusi Bc€ 3TO ycBowia. He3HaHuwe mpeplIyliero marepuajia O4eHb 4acTo
ABJIAETCSI NMPUYMHOW IUIOXOTO IOHMMaHusA u3jaraemMoro Ha Jyekuuu. [lo 3Toi
MPUYUHE HEOOXOJUMO TOTOBUTHCS K KaXKJIOW JICKIIMH, MpopadaThiBas KOHCIEKT U
PEKOMEHJIOBaHHYIO JIUTEpaTypy IO mnponuioMy Marepuainy. Cuurtaercs, 4TO
HamOoJiee TOJIE3HO NpopadaThiBaTh JIEKIHIO B JIEHb €€ MPOCIyIIMBaHUS, MOKa
CBEKH BIIEYATJIIEHUS U MHOTO€ U3 YCIBIIIAHHOTO JIETKO BOCCTAHOBUTD B MaMSITH.

PexomMeHanmu Mo NOAroTOBKeE K IK3aMEeHy

OK3aMeH — 3TO IIy0oKash WTOroBas NpOBEpKa 3HAHMW M YMEHHM CTy/EHTA.
OK3aMeHBbI JIETATCSA Ha JIBa BUJA: @) KYpPCOBBIE, C MOMOIIBIO KOTOPBIX MPOBEPSIOTCS
3HAHMS U YMEHHMsI, IPUOOPETEHHBIE CTYACHTAMM MPU M3YyYEHUU Y4eOHOro Kypca; 0)
roCyJapCTBEHHbIC, T.€. 3aKJIIOUUTEIbHBIC, BBIMYCKHbIE, MO PE3yJbTaTaM KOTOPBIX
MOJIOZIOMY CHEIHAINCTy MPUCBAUBAETCA OIpenesNEéHHas KBadU(pUKALMS, Iaromias
paBo Ha pabOTy MO MOJYYEHHON CHENUaTIbHOCTH.

K cnaue sx3aMeHa JOIMyCKalOTCSl CTY[EHThI, KOTOPBIE BBHIIOJHWIN BECh 00BEM
paboTHI, MPEAYCMOTPEHHBIM y4eOHON MPOrpaMMOK IO MPEAMETY, U ClIalld 3a4EThl.
Opranu3zanusi NOArOTOBKM K IK3aMeHy Cyry0o mHAauBuAyaibHa. HecMmoTps Ha 3TO,
MOYKHO BBIICJIUTh HECKOJBKO OOIIMX PpalMOHAIBHBIX NPUEMOB MOJATOTOBKH K
HK3aMEHaM, IPUTOJHBIX JJIsI MHOTHX CITy4aesB.

- Ilpm moaroroBke K 3K3aMEHY KOHCIIEKTBI JIEKIMN HE JOJKHBI SIBISATHCS
€IMHCTBEHHbIM HMCTOYHMKOM HaydyHOHM uH@opmamuu. Cregyer o00s3aTeiabHO
MOJIb30BAThCA €€ Yy4eOHBIMM MOCOOMSIMH, CHEUUATBbHON HAyYHO-METOAMYECKON
JIATEPATYPOM.

- VYcBoenue, 3akperuieHHe U 0000IIeHHEe Yy4eOHOTrO Marepuana CieayeT
MPOBOJIUTh B HECKOJILKO JTaloB: a) CKBO3HOE (TeMa 3a TeMOM) IOBTOpPEHUE
MOCJIEeI0OBAaTEeNIbHBIX YacTel Kypca, UMEIOUIUX OJM3KYI0 CMBICIOBYIO CBS3b; IMOCITE
KOKJIOM TEeMbl — BOCIPOM3BEJCHHE YYEOHOro marepuana [0 MaMsITH C
UCIIOJIb30BaHUEM KOHCIIEKTa U MOCOOMH B TeX clydasx, KOrjga 4To-TO emE He
YCBOGHO; TMPOXOKJIEHUE, TaKUM 00pa3oM, Bcero Kypca; O) BBIOOpOYHOE IIO
OTAEJNbHBIM TEMaM M BOMPOCAM BOCHPOU3BEACHHE (MBICIEHHO WM IyTEM 3alkCH)



y4eOHOro Marepuasa; BblIeJIEHUE TEM WIIM BOIPOCOB, KOTOPHIE €II€ HE JOCTATOYHO
YCBOEHBI WJIM MOHSTHI, U TOTO, YTO YXE€ XOPOILIO 3allOMHUJIOCH; B) MOBTOPEHUE U
OCMBICIIMBAaHHE HE YCBOCHHOTO Marepuaja U BOCIPOU3BEACHUE €ro MO MaMsITH; T)
BBIOOPOYHOE [IJII CAMOKOHTPOJISI BOCHPOU3BEICHUE II0 MaMsATH OTBETOB Ha
BOIIPOCHL.

[loBrOpATh  Cneayer HE  OTAECIBHBIE BONPOCHl, a TEMbBI B  TOMU
MOCIIEZIOBATEIbHOCTH, KaK OHHM H3JIarajluch JIEKTOPOM. OTO 00eCreyuBacT
MOJIyYeHHE 1EJIBHOTO0 TMpeACTaBleHus 00 M3yYeHHOM [UCUUIUIMHE, a He
OTPBIBOYHBIX 3HAHUM MO OTJAEIBHBIM BOIIPOCAM.

Ecnu B X0ne NMOBTOpPEHHSI BO3HHMKAKOT KAKUE-TO HESICHOCTHU, 3aTPYyOHEHHUS B
MOHMMAHUM ONPENEIEHHBIX BOIPOCOB, HX CIEAYEeT BBIIUCATh OTAECIBHO U
CTPEMUTHCSI HANUTU OTBETHI CAMOCTOSATENIBHO, TOJIb3YACh KOHCIIEKTOM JIEKIIUH U
auTeparypoil. B Tex cimydasix, Korma 3Toro ciienarbh He yaércs, HaJlo o0palarbes 3a
MTOMOIIBIO K TIPETIOAABATEII0 Ha KOHCYIBTAINH, KOTOPasi 0OBIYHO MPOBOIUTCS TIEPE
DK3aMEHOM.

[ToaroroBka K 3K3aMeHy (DaKkTUUYECKH OJKHA MPOBOAUTHCS HA MPOTSHKCHUH
BCEro Mpolecca W3ydeHUs AAaHHOW AUCHMIUIMHBL. Bpems, oTBoAMMOE B MEPHOJ
SK3aMEHAIIMOHHON ceccuM, AaéTcs Ha TO, YTOOBI BOCCTAHOBHUTH B INAMATH
W3yYECHHBIA y4eOHBI Marepual U CUCTEMAaTH3UpOBATh €ro. YeM MEHbIE yCUIHMA
3aTpaurBaeTCs HA MPOTIKEHUU CEMECTPa, TEM OOJIbIlIe UX MPUXOIUTCS MpuUiararh B
JHA TIOATOTOBKHM K 3k3ameHaM. DOpCHpPOBAHHOE K€ YCBOCHHE Marepualia 4Yallle
BCETO OKAa3bIBACTCSl IMOBEPXHOCTHBIM U HENMpPOuYHbIM. PerymsphHas yuéba — BOT
JYYIIUA ciocoO MOATOTOBKHU K IK3aMEHY.

[Inan xapakTEpUCTUKH KIETKH
dbopMa KIeTKu;
CTENEeHb BRIPAKEHHOCTH 000JI0UKH;
BUJIOU3MEHEHHUS 000JIOUKH;
HAJIMYHE XapaKTEPHBIX OPTraHeIL;
HAJIUYHE XAPAKTEPHBIX BKIOUYECHUN.
[Inan xapakTEpUCTUKU TKAHU:
KIaccuuKaIusa TKaHU;
TE€HE3UC TKAHU;
UTOJIOTUYECKAs XapAKTEPUCTHKA,;
IIOJIOKEHUE B TEJIE PACTCHUSL.
Ilitan aHaTOMUYECKOUN XapaKTEPUCTUKU OpraHa:
THI HOKPOBHOW TKaHU;
HaJuyue o0pa3oBaTeILHON TKAaHU B OCEBOM LIMJIUHJIPE;
THUII CTEOJISI P BTOPUYHOM CTPOCHUU;
THUII POBOJIAIINX MTyYKOB;
HAJINYKUE CEPALICBUHBI.
Ili1an XapaKkTepUCTHKHA CUCTEMATHYECKUX IPYIIIL:
Paszpgea 1. IIporucrsl
1. YucnenHocThb
2. Knaccudukanms



. 'eorpaduueckoe pacrnpocTpaHeHue

. YcaoBust oOuTaHus, YKOJIOTHYECKas TPYyIIa

. YpoBHHU MOP(}HOTIOTHIECKOIN OpraHU3aliy TaNIOMOB

. luronoruyeckast opraHu3alus KI€TOK, aHATOMUYECKOE CTPOEHUE

. [IurmenTHas rpymnma

. OcobGennoctu pazmHoxeHus. Lluki BocponsBeneHus

. [IpoucxoxieHue u 3BOTOLUS

. Ponb B mpupoAHBIX Mpoleccax

. X034iCTBEHHOE 3HAUCHHUE

Pasjen 2. Boicuiue criopoBbie pacTeHus!

1. UncneHHoCTh

2. Knaccudukanms

3. Bpems cymecTtBoBaHHMS U HauOOJIBILIETO  paclBeTa, COBPEMEHHOE
pacnpocTpaHeHue

4. YcnoBus oOUTaHMS, SKOJIOTUYECKAs! TpyIIna

5. YpoBHHM MOP(HOIOrHYECKOl U aHATOMUYECKOM OpraHu3auuu crnopodura

6. bruonornueckre 0COOEHHOCTU raMeTO(PUTa, CTENIEHb PEAYKIUU

7. OcobeHHOCTH pa3MHOkKEHUS. LMK BOCIpOM3BENEHHS PABHO- U Pa3HOCIIOPOBBIX
IIPEACTAaBUTEIIEH

8. [IponcxoxieHue U 3BOTIOLIUSL.

9. Hckonaemble MPeICTaBUTENH.

8. Ponp B MpUpOAHBIX MPOLECCAX, XO35MCTBEHHOE 3HAUCHHE

9. OxpaHsiemble pacTeHUs

Pa3nen 3. CeMeHHbIE pacTeHUsl

1. O6BbeM rpynibl (YUCICHHOCTh POJIOB, BUOB).

2. I'eorpaguueckoe pacpocTpaHEHHE.

3. DKOJOTUYECKUE YCIOBUS OOUTAHUSI.

4. JInarHOCTUYECKNE MTPU3HAKU:

a) OCOOCHHOCTM BETe€TaTHUBHBIX OPraHoB (KOpHEH, MOJA3EMHBIX U HAA3EMHBIX
00EeroB, JTUCTHEB);,

0) 0COOEHHOCTHU T€HEPATUBHBIX OPraHOB (COIBETHM, IIBETKOB, MJIOJIOB);

B) OMOJIOTMYECKHE CBOWCTBA (MPUCYTCTBUE CHEIU(DPUUECKON TpyNIbl BEIIECTB,
O0COOEHHOCTH ONBUICHHUS, PACTIPOCTPAHEHUS TUIOJOB U CEMSIH).

5. Baxneitmue npeacrasutenu ¢uiopsl KpacHosipckoro kpasi.

6. DBOJIONMOHHOE TTOJIOKEHUE, (PUIIOTeHETHUECKUE CBSI3U (YePThl TPUMUTHBHOCTH,
BBICOKOW  OpraHu3aluy, CHeNUalIN3allid B  CTPOEHWHU TEHEPATHBHBIX U
BETETATUBHBIX OPTraHOB).

7. 3nauenue (B MPUPOJIE, B CIOKEHUH PACTUTEILHOTO MOKpoBa 3emuin, BO (iiope
KpachHosipckoro kpasi, B X035iCTBEHHOM JAEATEIbHOCTH YEJIOBEKA).

Pa3nea 4. OcHOBBI MUKOJIOTUH

1.HucnenHnocts oTAena (kiacca, mopsiaka u T.1.).

2. CructeMaTU4eCKOE MOJI0KEHUE.

3. Cnoco6 nutaHus.

4. DKOJIOTUYECKHE YCITOBUSI OOUTAHMUS.

5. Oco0eHHOCTH CTpOoeHUs (BEreTaTUBHOE TEJI0, IIOJ0BOE TEJO, CIIOPHI).
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6. PazMmHO)keHue.

7. )KU3HEHHBIN UK.

8. [Ipupo1HOE ¥ MPAKTUYECKOE 3HAUCHUE.

9. Mepsl 60pb0BI € Mapa3UTHYECKUMU Tpudam

1.4. MIPUMEPHBIE TEMBbI kypcoBbIx padoT no nucuunivinie «boranuka

Mopddosiorust ¥ aHATOMHSA PACTEHUI ¢ OCHOBAMH (PUTOLECHOJIOTHH
Paspgen 1
PactutenbHas, rpubHast U UBOTHas KJIeTKUA. CXOICTBA U pa3IHyusL.
Crioco0bl fieneHus KISTKH.
Bropuunbie MeTabOIUTHI pacTEHUIA.
BunonsmeHeHHs KIETOUYHBIX 000JI0YEK.
W3ydenue u onpeaencHue B paCTCHUSIX OMOJOTUYECKH aKTUBHBIX BEIIIECTB.
N3yueHue ce30HHOM M3MEHYMBOCTH cojepxaHusi BuTaMrHa C M KapOTHHOUJIOB B
XBOE COCHBbI OOBIKHOBEHHOM B KpacHosipckoM Kpae.
M3yuyeHnue BO3pacTHOM M3MEHYMBOCTH cojepkaHus BuTaMuHa C U KapOTHHOWJIOB B
XBO€ COCHbI OOBIKHOBEHHOH B KpacHosipckoM Kpae.
DKoJIoTHYecKasi U3MEHUYUBOCTh COAEpKaHMsl BUTaMHHA C M KapOTMHOWJIOB B
XBO€ COCHBbI OOBIKHOBEHHOH B KpacHosipckoM kpae.
['eorpaduyeckass U3MEHUUBOCTh cojJiepkaHusl BUTaMMHA C U KapOTUHOUIOB B
XBO€ COCHbI OOBIKHOBEHHOH B KpacHosipckoM kpae.
NuauBuyanbHas ”3BMEHYMBOCTh cojiepxkaHusi BUTaMuHa C U KapOTHHOUOB B
XBOE COCHBbI OOBIKHOBEHHOH B KpacHosipckoM Kpae.
Paznen 2
CrpoeHue 3MuAepMBbl U TUIIBI YCTBUYHBIX aIlllapaToB.
BrinenurenbHble TKAHU PACTEHUM.
CnoxHble TKaHU pacTCHUM.
THIBI ¥ 3BONIOLUS CTENH.
Pasnen 3
AHaToMO-MOp(OJIOTMYECKME MPUCTIOCOOJEHUS PACTEHHM K  YCJIOBHUSM
oOuTaHus (IO CTETIEHH YBJIAXXHEHUS, OCBEIICHUS U JIp.).
AHaTOMO-MOP(OJOrMYECKOE CTPOEHUE CTeOJiA MpPU CMEHE WM PACIIUPEHUU
(GyHKLHA.
AHaTOMO-MOp(OJIOTUYECKOE CTPOEHUE JIUCTa MpPU CMEHE WM PacCUIMPEHUU
(byHKITUH.
AJtanranuy JUCThEB K PEKUMY OCBEILIECHUS.
MeTtamopdo3b1 TOOETOB.
Crenuamuzanust U Meramop(do3bl KOpHe. MuKOpU3a M COXHUTEIBCTBO C
a30T(UKCUPYIOMUMH OaKTEPUSIMH.
BereratuBHoe pa3MHOKEHUE PACTEHUU.
XKuznennsie popmel pactenuit o K. Paynkuepy (1934) u 1.I'. CepebpsikoBa (1964).
JlunaMuKka coaepskaHusi XJ0popuilia B JUCThSAX B 3aBUCUMOCTH OT
HKOJIOTUYECKUX (PaKTOPOB.



Paspen 4
Uzyuenne pochopunnpoBaHusi B KIETKAX JUCTA AIIOACH.

Paspen 5
N3ydyeHne cTUMYJISITOPOB pOCTa PACTCHHUIA.

CucremaTuka pacreHuii 1 rpudoB
BBenenue

JKu3Hb U 1€SITENbHOCTD BBIAAIONINXCS YUeHBIX-00TaHuKkoB Poccun u Cubupu.
Ucropust uccrnenoBanus Gaopsl U pacTuTenbHOCTH MyHKTa N,
OBOJIOLHS PACTUTENBHOTO MUPA.
CucreMbl TOKPHITOCEMEHHBIX PACTEHUM.
PasButne yuenus o Buze.

Paspen 1
DKOJIOTO-cUCTeMaTHYECKask XapaKTepucTuka abrodaopsl Bojgoema myHkra N.
Ce30HHBIE U3MEHEHUS anbrogIopsl BOJOEMA.
Cucremarnueckas rpymmna BoJI0Opociel (3eIeHble, AMaTOMOBBIE U JIP.) IIYHKTA

Pasnen 2

Cucremarnueckass rpynna (IJiayHbl, XBOIIW, MallOPOTHHUKH, TOJOCEMEHHBIE

pacTteHus1) BO Quiope r0xHOoI yactu KpacHosipckoro kpasi.
Paspen 3
®nopa okpectHOCTeH ImyHKTa N,

Becennsisi (ocennsisi) uiopa mynkra N.

Copnas ¢nopa mynkra N.

JlekapCTBEHHbIE  pAacTEHHUsS, MPUMEHSEMbIE TMPU JICYCHUH  Pa3IUYHbIX
3a00seBaHUM (MUIIEBAPUTENBHON, CEPACYHO-COCYAUCTOM, MOYENIOJIOBON CUCTEMBI,
OpraHoOB JIbIXaHMsI, KDOBETBOPEHUSI, PAKOBBIX 3a00JI€BaHUI ), B KOCMETHKE U AP.

JlekapcTBeHHbIE ~ pacTeHUs  OpUIMANbHOW  MeauUuHbl  myHKTa N
KpacnHosipckoro kpast (WJix OTJIEIbHBIX palfOHOB Kpast).

[MumeBbie (KOPMOBBIE, SOBUTHIE, 3(PUPOMACIUYHbIC, TEXHUYECKHUE U Jp.)
pactenust KpacHosipckoro kpast (MM OTAENIbHBIX palOHOB Kpasi).

JlexopaTuBHBIE IpeBECHbIE pacTeHus MyHKTa N.

Oxpansiemble pactenus: KpacHospckoro kpast (Wi OTAEIbHBIX pallOHOB Kpasi).

Oxpansiemble Teppuropun KpacHosipckoro kpast (WM OTAEIbHBIX paliOHOB
kpas), Cubupu.

PenukToBble Teppuropuu, cooOuiecTBa, Buibl KpacHospckoro kpas (wim
OTIIETILHBIX PailoHOB Kpasi) Cubupwu.

Cucrematruka

CewmetictBo (pox) N Bo duiope KpacHosipckoro kpasi.

AHnaroMo-mopdonornueckas xapakrepuctuka BuaoB pona N KpacHosipckoro
Kpas.

PacturensHOCTD

AHanu3 (Gaopbl pacTUTENBHBIX COOOIIECTB (CTEMb, Jiec, JIyr, 00JIOTO U Ap.)

nyHkra N.



Accolmanuy pacTUTEIbHBIX COOOIIECTB (CTelb, Jiec, YT, O0JI0TO | JIp.).

Pazpnen 4

['pubs xcunodunsl, Kanpodunbubie rpulbl, Dpusndosbie, J[MCKOMULETHI,
["acrepomurietsi, ArapukoBsie, Adumiodopossie, PxaBunnubie rpuObl myHKTa N.

MaxkpoMHUIIeThl PaCTUTEIBHBIX COOOIIECTB.

MaxkpoMHUIIETHI B TOPOJICKUX 3€JICHBIX HACAKICHUSAX.

SAnoButeie rpudbl myHkTa N.

CwenoOublie rpuObl myHKTa N.

JInmaiinuku mysakta N.



2. KOMIIOHEHTBI MOHUTOPUHTA YUEBHBIX JOCTUXEHUM

2.1. TexHosiorn4eckasi Kapra peMTHHIa JUCUUIIJINHbI

BXOJ/IHOU KOHTPOJIb
dopma paboThI KomanuectBo 6amoB 5 %
min max
TectupoBanue 3 5
Hroro 3 5
BA30OBBIN PA3JIEJI
®opma paboTsl KoanuectBo 6amios 100 %
min max
Tekymas pabora COCTaBJICHHE OuOnmorpaduu mo Teme 5 8
AHAJTUTHYECKHUI 0030p 6 10
HaIlMCaHUE KOHCIICKTa 6 10
OrnpezesieHne pacTeHU 13 21
3amuTa WHAUBH Ty AJTbHBIX JTOMAITHUX 3aaHHH
10 20
(coobuienue, TOoKIad, Mpe3eHTanus, pedepar)
3amuTa 1a00paTOpPHBIX padboT 10 20
COCTaBIJICHHE TEPMUHOJIOTHUECKOTO CIIOBAps 5 5
(rmoccapuyma)
rpymnmoBas padbora 5 5
Hroro 60 100
UTOI'OBBIN PA3JIE]I
Coneprkanue dopma paboThI KommuecTBo 6amios 15 %
min max
Dk3aMeH 9 15
Hroro 9 15

JIOTIOJTHUTEJIbHBIN PA3JIE]

bazogsrit pazuen/

®opma paboThl

KomnunuectBo 0amios

Tema min max

TecTupoBanue 0 3

Amnanu3 MoHOrpaduii U y4eOHHKOB 0 3

Hanwucanue pedepata 0 3

Htoro 0 9
Ob1ee konuyecTBO OANTIOB MO JUCHHUIUIMHE (IO UTOTaM U3Yy4EHUs min max
BCEX Pa3IesioB, 0€3 y4eTa IOMOJHUTEILHOTO pa3/esna) 60 100

CooTBeTCTBHE PEHTUHIOBBIX 0AJIJI0B M AKAIeMUY€CKOIl OLleHKHU

Obwee Koruuecmso HAOPAHHBIX OANL08 Axademuueckas oyeHka
60— 72 3 (Y10BJIETBOPHUTEJILHO)
73 — 86 4 (xopomo)
87 —100 5 (oT1M4HO)




2.2. @oHIBI OLICHOYHBIX CPEICTB

MMHHUCTEPCTBO HAVKU 1 BBICILIEI'O OBPA3OBAHMS POCCUHMCKON
OEJIEPALIMN

benepaibHOE TOCYIaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIETO 00pa30BaHus
«KpacHosipckuii rocy1apCTBEHHBIHN MeAarornueckuii yausepcurer um. B.I1.
AcTtadbeBay

daxynpTeT OMOJIOTHH, Teorpapuu 1 XUMHUU

Kadenpa-pazpaboTuuk OMOJIOTHH, XMMUHU U SKOJIOTHH

YTBEPXJIEHO OIOBPEHO
Ha 3aceJaHUH HayYHO-METOJIMYECKOr0 COBEeTa
Ha 3aceaHuU Kadenpbl OMOJIOTUN, XUMUH U SKOJIOTMM  CHELUAIbHOCTU (HampaBiIeHUs MOAIOTOBKH)
[Ipotokon Ne 8 ot «15» 05. 2019 r. [IpoTokon Ne 8 ot «23». 05.2019 .

3aBeyIouii &, —p IIpencenarens / / _
kadeapoi f % 7 7(7// -~ Awntunosa EM.  HMCC (H) o /m g»;u( Biusnenos A.C.

®OH/J1 OIEHOYHbLIX CPEJICTB
JUTS IPOBEEHHS TEKYIIETO KOHTPOJISL M TIPOMEXKYTOUHOM aTTECTAIINH 00YYArOIIUXCSA

boranuka
(HauMeHOBaHUE TUCIUIUIMHBI/pa3/iesia/Buia PaKTHKH)

Hanpasnenue noarorosku 44.03.01 Ilegaroruueckoe o6pazoBanue

(KOIL U HAUMCHOBAHUC HAIIPABJICHUS HO):[FOTOBKI/I)

HanpasnenHocts (mpoduiib) oGpazoBaTeibHOM MporpaMMbl
buosnorus u xumus

(HanmeHoBaHue POQUIISL TOATOTOBKH/HAMMEHOBAHKE IIPOTPAMMBI)

OakajaB

(kBayMUKaNUs (CTETIEHb) BBITYCKHHUKA)

Cocrasutenu: Autunosa E.M., npodeccop; Anrunosa C.B., noueHt
(®UO, nomKHOCTD)



1. Haznauenue poH/Ia OLIEHOYHBIX CPEACTB

1.1. Heabw co3ganus DOC qucuMIuinHel  boTaHuKa SBIsSETCS  YCTaHOBJICHUE
COOTBETCTBUS YUEOHBIX JOCTHKCHHUH 3aIJTAHUPOBAHHBIM Pe3yJbTaTaM OOy4YCHHS U TPEOOBAHHSIM
OCHOBHOHl  mpodeccnoHalbHOM  00pa3oBaTeNbHONM  MporpaMmbl, pabodeil  ImporpaMmsl
JUCITUTUIAHBI.

1.2. ®OC no gucummuiiHe boTaHuWKka pemaer 3ajauu:

— KOHTPOJIb M YIPABJICHHE IMPOIECCOM NPUOOpETeHHUS O0yJaromUMUCST HEO0OXOTUMBIX
3HAHUW, YMEHUH, HABBIKOB U (DOPMHUPOBAHMSI KOMIIETEHIIUH, OMpEIeIeHHbIX B 00pa3oBaTeIbHbBIX
CTaHJapTax I0 COOTBETCTBYIOLIEMY HAaIIPaBICHUIO IOATOTOBKM (CIIEUUAIBHOCTH) IO JIaHHOU
JTUCIUTLINHE;

— OLEHKa JOCTIDKEHHH O0Oydalommxcsi B Hpolecce M3YyYeHHs IUCIHIUIMHBI C
orpezesieHueM MOJIO’KUTEBHBIX/OTPULIATEIBHBIX pe3yJbTaToB u IUIAaHUPOBAHUE
PeIyIPEkTAOIUX/KOPPEKTUPYIOMUX MEPOIPHUATHI — KOHTPOJb M YIPaBICHUE TOCTHKEHUEM
neneir peammzamuu  OIIOIT yepes HaGop yHHBepcalnbHBIX U 00HIEIPOhECCHOHATBHBIX
KOMIICTCHIIHIA BBITY CKHUKOB;

— o0ecrieueHHE€  COOTBETCTBHSI  pPE3YJbTAaTOB  OOy4YeHHs  3amadaM  Oyaymie
npoecCHOHANBHOM JAEITeTbHOCTH Yepe3 COBEPIICHCTBOBAHME TPAAMIIMOHHBIX W BHEIPEHHE
WHHOBAIIMOHHBIX METOJI0B 00yUeHHsI B 00pa30BaTEIbHBINA MPOIECC YHUBEPCUTETA;

— COBEPILIEHCTBOBAHUE CAMOIIOATOTOBKH U CAMOKOHTPOJIS 00yUYarOITNXCA.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMAaTUBHBIX JOKYMEHTOB:

- (emepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENBFHOTO CTaHIapTa BhICIIEro 00pa3oBaHUs
no HanparieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpazoBaHHe, HANpaBICHHOCTh
(mpoduib) bruonorus u Xumust, ypOBEHb IMOArOTOBKH KapoOB - OakaiaBpuar.

- 00pa30BaTENbHON MPOrpaMMbl BBICIIEIO OOpa30BaHMs IO HANPABICHUIO MOJATOTOBKU
44.03.05 Tlemarormuyeckoe oOpa3oBaHue HampaBieHHOCTh (mpoduib) buomorus m xumus,
YpOBEHb IIOJIOTOBKU KaJpoB - OakajaBpHar.

- [Honoxenust o GopmupoBaHuu QoHIA OLEHOYHBIX CPEACTB I TEKYIIEr0 KOHTPOJS
yCIEBAaEMOCTH, MPOMEXYTOUHOM M MTOrOBOH arrectaluu OoOydaroluXcsl M0 00pa30BaTEIbHBIM
mporpaMMam BhICIIET0 00pa3oBaHUsl — MporpaMmamM OakanaBpHara, IporpaMMaM CIEIUaInTeTa,
mporpaMMaM MarducTpaTypbl, MpPOrpaMMaM TIOJrOTOBKHM HAYYHO-TIETArOTHYCCKUX KaapoB B
acmupaHType B (efepaibHOM TOCYJapCTBEHHOM OIOKETHOM OOpa30BaTEIbHOM YUYPEKICHUH
BbIciiero oOpazoBaHusi «KpacHOsIpCKHIl rocyJapCTBEHHBIM NEJarornyeckuii yHUBEPCUTET HM.
B.I1. ActadbeBar.

2. Tlepeyenbr kKommereHHuiH, GopMHpyeMbIX B INpouecce M3y4YeHHs AUCHHUILINHBI
boranuka:

OIIK-2. Cnoco0OeH ywacTBOBaTb B pa3pabOTKE OCHOBHBIX M JONOJHUTEIbHBIX
0o0pa3oBaTeNbHBIX IPOrpaMM, pa3padaTbiBaTh OTIENbHbIE WX KOMIIOHEHTHI (B TOM 4YHCIE C
UCTIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA).

OIIK-5. Crocoben ompenensaTs Kpyr 3a7ad B paMKax MOCTaBICHHOW II€JW U BhIOMpATh
ONTHUMATBHBIE CIOCOOBI UX PEIICHUs, UCXOMAS M3 JACUCTBYIOIIMX MPABOBBIX HOPM, MMEIOIIUXCS
pPECYpPCOB ¥ OTPaHUYECHUH.

2.2. OueHoYHBIE CPECTBA

Kommerenmus JIMCcuMIIMHbL, MPAaKTUKH, Tun OrneHo4YHOE CpeACTBO/
y4acTBYIOIIUE B KOHTpPOJIA KVMBsI




(hopMUPOBAHUU KOMITETCHIIMH Ne dopma
OIIK-2. OcHOBBI npasa, | Texymuii 5 Ornpenenenue
Criocoben KYJbTYPOJIOTHS KOHTPOJIb pacTeHui
Y4aCTBOBATH g| Benenue B OGuonoruto,| Texyuuii 6 3amuTa 3agaHuAl
paspabotke OoTaHMKa KOHTponf no U/3
OCHOBHBIX - Hayuno-uccnenoBarenbckas |Texkymmi 7 3amura
NesITeNbHOCTh, OCHOBBI KOHTPOJIb 1a0b0paTOPHBIX
JIOTIOTHUTEIbHBIX .
yueOHOI IesITeTbHOCTH pabort
00pa3OBATENBHBIX | o1y ieHTOB, OCHOBBI HAYUHOI
nporpamm, JESITEIbHOCTU CTYIEHTOB,
pa3pabaTsiBaTh YyeOHasi IpakTHKa
OT/IEJIbHBIE ux MIPOMEXKYTOYHAS | 2 Konnoksuym
KOMITOHEHTHI (B TOM aTTecTanus «Bpiciine
CIIOPOBBIE
quclie C p
pacTeHus»,
HCIOJIb30BAHUEM
KoHntposbHas
nH(pOPMaIMOHHO- pa6ota
KOMMYHHKAI[MOHHBI «CeMeHHbIe
X TEXHOJIOTHUH). pacTeHus»
OIIK-5. Cnocob6en| @unocodus, ecrecTBeHHO-| TeKymuii 5 Ornpenenenue
OIIPE/IEIAT Kpyr|Hay4Has — KapTHHa  MHPA,|KOHTPOJIb pacTeHui
jamau B pamkax|PYCCKHH S3BIK M KyIbTypa
. peun
MOCTABIICHHOW LIEH = =
uH(popManuoHHas Kynbrypa| Texymmid 6 3amura 3amaHul
u BBIOMPATH
u TEXHOJIOTUU B|KOHTpPOJIb no MJI3
ONTHMAJIBHBIC 00pa3oBaHMM,  IIEJATOTHUKA,
CIIOCOOBI UX |TICUXO0JI0THUA, OCHOBBI
pEIlIeHUs, UCXOMS W3 |MaTeMaTH4eckol 00paboTKH
e CTBYIONINX uH(popManuy, 0OTaHMKa,
MPaBOBBIX HOPM, dbmopa W pPacTUTEIHHOCTH
KpacHosipckoro  kpas u
MMEIOIINXCS
CTpaTeruy €ro COXpaHeHus
B u =
pecypeo Hayuno-uccnenoBarensckas |Texymmit 7 3amuTa
OrpaHUYICHNAN JEATENBLHOCTD KOHTPOJTb 71abopaTOPHBIX
pabot c
COCTaBJIEHHEM
ONPEETUTENBHO
1 KApTOYKH
Ilenarormyeckas npaktuka. |Texymmit 9 3a4eT
YueOHas mpakTHKa KOHTPOJIb
OcHoBBI yueOHOU Texymui 7 3ammra
NEeSATEIbHOCTH CTYICHTOB, KOHTpPOJIb 1abopaTOPHBIX
OCHOBBI Hay4YHOI pabort c
JeSATEIbHOCTH CTYJIEHTOB. COCTaBJICHHEM
Hayuno-uccnenoBatenbckas OTIpEIETUTENILHO
NEeSTENbHOCTb, i KapTOUKH

[Temarormyeckas mpakTuka.
VYuebHas IpakTUKa




Texymuit 2 KonTponbHas
KOHTPOJIb pabora
«IIpoTucteny

3. ®oH/1 OLIEHOYHBIX CPEACTB /IJIsli MTOTOBOM U NPOMEKYTOYHON aTTecTAluu
3.1. ®oHIbI OLIEHOYHBIX CPEJICTB BKIIOUYAIOT: Bompock! v 3agaHus K SK3aMeHy.

3.2. O1ieHOYHBIE CpEICTBA
3.2.1. O11eHOYHOE CPEJCTBO: BOMPOCHI U 33JJaHUS K SK3aMEHY
Kputepuu ornieHMBaHUS 11O OLIECHOYHOMY CPEACTBY 1 — BOIPOCHI M 3a/IaHUS K DK3aMEHY

[IpoaBUHYTHIN YPOBEHD

ba3oBblii ypoBeHb

[ToporoBslii ypoBeHb

DopMipyembie C(i)OpMHpOBaHH(?’CTH C(i)OpMHpOBaHH(\)'CTI/I C(bOpMHpOB&HH(iCTI/I
KOMITETOHIIHH KOMIIETEHIIHUH KOMIETeHIINH KOMIETEHIIHH
(87 - 100 GaoB) (73 - 86 GamtoB) (60 - 72 6amioB)*
OTJINYHO XOPOIIO YAOBJIETBOPUTEIILHO
OIIK-2. OO6yuarommiics OOyuarommiics | OOyJarommiics TOTOB
Cnocoben rOTOB Ha MPOJABHUHYTOM | TOTOB Ha  0a30BOM | Ha IOPOTOBOM YPOBHE K
y4acTBOBaTh B | yDOBHE YYacTBOBaThb B | ypOBHE K Yy4YacTUIO B YUYaCTHIO B
pa3paboTke pa3paboTKe OCHOBHBIX M | pa3pabOTKEe OCHOBHBIX | pa3paboTKe OCHOBHBIX
OCHOBHBIX U | IOTIOJTHUTEIIbHBIX u JOTIOJTHUTEIBHBIX | U JOTIOJTHATETBHBIX
JOTIOTHUTEIIBHBIX | 00pa30BaTEIbHBIX 00pa3oBaTeNbHbIX 00pa3oBaTeNbHbIX
00pa3oBaTeNbHBl | IPOTPaMM, IpOTpaMM, IpPOTpaMM,
X nporpamm, | pa3padaTbiBaTh pa3pabaTbiBaTh pa3pabaTbIBaTh
pa3pabaTbIBaTh OTIeNbHBIC UX | OTIEIbHBIC UX | OTIICNbHBIC ux
OTJIeNbHBIE WX | KOMIIOHEHTHl (B TOM | KOMIOHEHTHl (B TOM | KOMIIOHEHTHl (B TOM
KOMIIOHEHTHI (B | 4HCIIE C | uncie C | uncie c
TOM  4YHCII€ C | HCIIOJb30BAHHEM UCIOJIb30BaHUEM UCIIOJIb30BaHUEM
UCTIOJIB30BaHUEM | HH(OPMAITMOHHO- UH(POPMAIIMOHHO- MH(POPMAIIMOHHO-
WH(OPMALIMOHHO | KOMMYHUKAIIMOHHBIX KOMMYHHKAIIHOHHBIX KOMMYHHKAIIHOHHBIX
- TEXHOJIOTHUH). TEXHOJIOTH). TEXHOJIOTH).
KOMMYHHUKAIOH
HBIX
TEXHOJIOTH).
OIIK-5. OO0yuaromuiics Ha | OOyyaroruiics Ha | OOyuaromuiics Ha
Crniocoben IPOABUHYTOM  ypOBHE | 6a30BOM YpOBHE T'OTOB | IOPOrOBOM YpOBHE
OTIpeNeNATh KPYT | TOTOB OTIPENIENIATH | OMPEEINATh KPYT 3a/1a4 | TOTOB OTIpENIeNIATh

3a7a4 B paMKax
ITOCTaBJIECHHOMN
LeJId U BBIOUpATh
ONTHUMAaJIbHBIE
CHoco0bI ux
pemenus, ucxoas
U3 JEHUCTBYIOLINX
IIPaBOBBIX HOPM,
UMEIOIINXCSA
pecypcoB u
OTpaHUYECHUN

Kpyr 3a7ad B paMKax
IIOCTAaBJICHHON IIEIM U
BbIOMpATh

OINTUMAJbHEIE CIIOCOOBI
WX peIIeHUs], UCXOJS U3

JEUCTBYIOIIUX
IIPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB U
OrpaHUYECHUN

B paMKax
IIOCTaBJICHHOM LENN M
BbIOMPATh
ONITUMAIIEHBIC
CHoco0bl UX pelIeHus,
UCXOIS u3
JIEHCTBYIOIINX
MIPaBOBBIX HOPM,

UMEIOIINXCA PECYPCOB
Y OTpaHUYEHUN

Kpyr 3aJad B paMKax
IIOCTaBJICHHOW WENN |
BBIOMPATH
ONTUMAJIbHBIE CIIOCOOBI
UX PELICHMS, UCXOs U3
JIEUCTBYIOIINX
MPaBOBBIX HOPM,
UMEIOLIUXCS  PECYpCOB
U OTPaHUYECHUN

*Menee 60 0ayJI0B — KOMIETEHIUS HE CPOPMHUPOBAHA




4. ®oH/1 OLIEHOYHBIX CPECTB /sl TEKYIIero KOHTPOJIS yCIeBaeMOCTH

4.1. ®oHIBI OIIEHOYHBIX CPEJICTB BKIIFOYAIOT:
1 — cocraBnenue OubOIMOTpaduu Mo TEME,

2 — aHATMTHYECKUI 0030D,
3 — HamMCcaHue KOHCTIEKTa (IIOpPhI
4 — OnipeziesieHUe pacTeHUN

5-— 3aH_[I/ITa WHIUBUIYAJIbHBIX JOMAIIHUX 3a;[aH1/1171

(coobmenue, ToKIad, Mpe3eHTaus, pedepar)

6 — 3amuTa 1a00paTOpHBIX paboT
7 — TeCTUPOBAHHUE

8 — cocTaBiieHHE TEPMUHOJIOTHYECKOTO CIIOBaps (TJI0CCapuyma).

9 — rpynmoBas pabora
10 — KonnokBuym
11 — KontposbHas pabota

4.2.1. Kputepun OLICHMBaHUS IO OLICHOYHOMY CpeACTBY 1 — cocTtaBieHue Oubmmorpadun

110 TEME
Kpurepun onieHHBaHMs KommdecTBo 6atoB (BKJIag B pEHTHHT)
JocraToyHOE€  KOMWYECTBO JIMTEPATYPHBIX 3
HCTOYHUKOB
CooTBeTCTBUE JIUTEPATYpHBIX HMCTOUYHUKOB 5
HCcCIeIyeMoit mpobieMe
COOTHOILIEHUE KJIACCUYECKON U COBPEMEHHOM 2
JIUTEPaATyPhl
I'myOuHa aHaIM3a KCTOYHUKOB 3
MaxkcuMabHBIH Oa 13

4.2.2. KpuTepuu OLIEHUBAHUS 10 OLICHOYHOMY CPEJCTBY 2 — aHAJIUTUYECKUI 0030p.

Kpurepun oueHuBanust

KommuecTBo 6aymnoB (BKJIa1 B peHTHHT)

1. PackpeiTue mpoGiiembl Ha
TEOPETUYECKOM YpPOBHE  C
KOPPEKTHBIM
WCIIOJIb30BaHUEM  HAYYHBIX
TEPMUHOB U TIOHATUN

2 Oamta — mpoOjeMa pacKpbiTa Ha TEOPETHYECKOM YPOBHE, B CBS3SIX H
00OCHOBaHUSIX, C KOPPEKTHBIM HCIOJIb30BAHHEM HAYYHBIX TEPMHUHOB H
MIOHSATHI B KOHTEKCTE OTBETA.

1 Gamn — mpoOsema packpbita NMpH (HOPMAIBHOM HCIHOJIb30BAaHUHM HAayYHBIX
TEPMHUHOB.

0 OammoB — mpoOnema o0O3HaYeHa Ha OBITOBOM YpOBHE; IpoOiieMa He
packpebITa.

2. OtpaxeHue BCEX
CYIIIECTBYIONIMX  B3TIIAI0B
Ha paccMaTpUBaCMYyIO
npooieMy

2 Oajuia — OTPaXKEHbI PA3JIMYHbBIE B3JISA/IBI, TIOJXObI K 00CYKIaeMOi
mpobJeMe ¢ aHATM30M OOIIETO U CIIeNU(pUIHOTO, AT MOJTHBINA
CpPaBHUTEJbHBIA aHAIH3.

1 Gay1 — aBTOp M3JIaraeT B3MJISIbl HA TPOOJIEMY B paMKax OJIHOTO WM JABYX
MOJIX0/I0B, CPABHUTEIbHBIN aHAIU3 IOBEPXHOCTHBIH.

(0 6ayyIoB — CpaBHUTENBHBIN aHAU3 OTCYTCTBYET

MaxkcuMaJIbHBIN Oait

5

4.2.3. Kputepuu OIIEHUBAaHUS 1O OLIEHOYHOMY CpPEIACTBY 3 —

HallMCaHUC KOHCIICKTa

diopsl
Kpurepuu ouennBaHus KommuecTBo 6ayutoB (BKJIa1 B PEUTHHT)
1. Bnanenne | 2 6ama — OOyuarommiics crnocoben co0uparh, aHAIM3UPOBATH W
TEOPETHYCCKUMH yi | MHTEPIPETHPOBATS COBPEMEHHYIO HayIHYIO JIUTEPATYPY MO OoTaHuKe.
Wznaraer B mnuchMeHHOW (opMe pe3ynbTaTbl CBOEro UCCIC/OBaHUS U
OMIIUPUICCKHUMU
apryMEHTUPOBAaHO OTCTaWBACT CBOIO TOYKY 3PEHHs, 3Has OCOOEHHOCTH
MpohecCHOHATBHBIMU BaXHEUIINX COBPEMEHHBIX KOHIEMIMA BEIyUIMX OTEYECTBEHHBIX U
3HaHWAMH,  YMCHHSIMM | 3apyOeskHBIX HAYYHBIX IIKOJ B 00JaCTH OOTaHUKH.




000011aTh,
cobuparts
nH(popMaIuIo,
000CHOBAaHHO TPUBIIEKATh
dakromornyeckonit
MaTtepuall.

aHAITU3UPOBATh,
MIOJIHYIO

Breibupaer 00OCHOBAaHHO COBpPEMEHHBIE  (DMIOTEHETUYECKUE  CHCTEMBL,
COCTABIISIET TIAH XapaKTEPUCTUKN TAKCOHOB, pa30UpaeTcsl B CUCTEMATUIECKUX
KaTeropusx, BJaJeeT OCHOBAMH HOMEHKIIATYPBbI;

1 6amn — Ymeer 0000IIAaTh MONyYeHHbIE KOHKPETHBIE JAHHBIE 1O YKOJIOTHH,
reorpaguueckoMy paclpoCTpaHEHUIO pacTeHWi, oOwimio u np. Mcmosib3yer
M3BECTHYIO 10 IPYTHM paboTaM CHUCTEMY, Cllabo pa3dmupaeTcs B HOMEHKIIAType
BUJIOB; HM3JlaraeT B  NHCBMEHHOW (opMe MO MIabJIOHY pPE3yJbTaThl CBOETO
ucciefoBanus. TPyAHOCTH BO3ZHHKAIOT C MHTEpIpETalMeil W apryMeHTaunuei
(hakTHIECKOTO MaTepHaa.

0 6amnoB — OOyyvaromuiicss He crOcoOeH K KPUTUYECKOMY aHaJIH3y U OLCHKE
COBPEMEHHBIX HAYYHBIX JOCTIDKEHHH B OOTaHHKe, HE u3naraer B
MUCHbMEHHON ()OpMe pe3yIbTaThl CBOETO MCCIICOBAHMS.

MaxkcuMaJIbHBIN Oait

6

4.2.4. Kputepuu olleHUBaHUS 110 OLIEHOYHOMY CpeAcTBY 4 — OnpeesieHue pacTeHU

Kputepuu onieHuBaHus

KonnuecTBo 6amioB (BKJIaa B PEHTHHT)

1. Onpenenenue

pacTeHud A0 BHIOAa IO
ONIPEACITUTEITIO.

CocraBnenue (hopmybl
IIBETKa. BriuepunBanue

JuarpaMMmBl IIBETKa.
Hayunoe aTukeTupoBanue

2 Gajta — yMeeT IOJIb30BaThCsl ONpPEEIUTENIeM PACTCHUM, 3HAeT MPU3HAKU
CEeMEHCTB, K KOTOPBIM OTHOCSITCSI OTAENbHBIC BUIBI, MPABUIBHO OIpEHeIseT
MOp(OJIOrHYecKkne MPHU3HAKU OINpPEACsIeMOro BHAA, yMeeT padoTaTh C
OMHOKYJISIpAMH M MHKPOCKOTIAMH, BJIaJ€eT TEXHUKON MpenaprupoBaHus YacTen
pacTeHUi U MUKPOCKOITMPOBAHUSI.

1 Gamn — ymeeT MONb30BaThbCs ONPEAETUTENEM PACTECHHI, oTpenensieT
IIPU3HAKU CEMEHCTB Mo ompenenurento. He Bcerna mpaBuiIbHO OIpenenser
Mopdosorudeckue MPHU3HAKU OIpEAeNseMOro BHIA, yMeeT paboTaTh C
OMHOKYJIsIpaMHU M MUKPOCKOIIAMH, BIIaJieeT TEXHUKOH

MpenapupoBaHys 4acTel paCTeHUI U MUKPOCKOIIMPOBAHHUS.

0 G6amwioB — TI0XO paboTaeT C OMpeACTUTENIeM PaCTCHUM,  HE BCerla yMeer

HACTPOMTh OWHOKYJSIp M MHKPOCKOIN, C1ab0  BJajeeT TEXHUKOU
[pernapupoOBaHus YacTell pacTCHUI 1 MUKPOCKOIIMPOBAHHSL.

MakcuMaJIbHBIH OaJIT 6 6ayioB (0a30BbIi pasnen 1); 4 6ayuta (0a30BbIi pa3zen 2)

4.2.5. Kputepuu oIeHUBaHUS 110 OIEHOYHOMY CPEIACTBY 5 — 3ammra HHIAUBUIYaTbHBIX

JIOMAIITHUX 3a/1aHui_(cooOlieHne, JOKIa, Mpe3eHTalus, pedepar)

Kpurepuu onieHuBaHus

KonuuecTBo 6aioB (BKJIa B PEUTHHT)

1. JloruyHOCTB,
CBSI3HOCTb,
apryMEHTHPOBAHHOCTh
MPEACTABICHUS
Marepuaia u
IPAMOTHOCTb PEYH.

2 Gania — 3HaHWE OCHOBHBIX Hay4YHBIX MOHSATUH, yMEHHE BHIOPATh B
3aBUCUMOCTH OT TpeOyeMBbIX 1ieJiei 3aKOHbI, (OpMBI, MpaBuia,
MPUEMBbl MBIIIJICHHUS.

1 Gann — 3HaHHWE OCHOBHBIX HAyUHBIX MOHATHH, UX OCOOCHHOCTEH.
YMeHue aHanu3upoBaTh Hay4HbIE MPOOIIEMBI.

0 6ay10B — MIIOXO BJa/Ie€T OCHOBHBIMU BH/IaMU PEYEBOM
JIeATEIIbHOCTH, HE MOYKET CBSI3HO M3JIOKUTh TEKCT

2. HaNTM4ue HaBbIKOB
paboThl ¢ MHpOpManuen
U3 Pa3IMYHBIX
HUCTOYHUKOB JIA
peleHus

PO eCCHOHATTEHBIX
3a1a4

2 Gayna — crocoOeH K KOMITJIEKCHON 00paboTke MH(opMaIuu
(cTpyKTypUpOBaHHE, CXKaTHE, TPEACTABICHUE B BUJIE TPa(UKOB,
TaOIHI] U T.]1.).

1 6amrt — cnocoGeH k 00padoTke nHpopMmaluu, padbote ¢
pa3MTUYHBIMHU UCTOYHHKAMHU. He 1ocTaToYHbIe HAaBBIKH 110 BEIOOPY
BUJIa TIPEJCTABICHHS WH(POPMAIIHH.

0 6aym1oB — He crocobeH K 0TOOpy 1 00paboTKe HHPOPMALIUU U3
MOTOKA.

3. Ucnonp3oBanue
Hay4YHOU JIEKCUKH IIPH
U3JI0KEHUHU
MIPEAMETHOTO MaTepuaa

5




IIpencraBienue 3)
MaTepHaIOB: N3JI0KEHHUE
JO0KJIaJa, IPe3eHTalus

MaxkcuMabHbBIA 0ajut 15 0amtoB

4.2.6. Kputepuu olIeHHBaHUS [0 OLIEHOYHOMY CPEACTBY 6 — 3anuTa 1ab0paTopHbIX paboT

Kputepun onienuBanus

KonnuecTBo 6a10B (BKIa B peUTHHT)

1. PabGouas TeTpajp:
aKKypaTHoOe opopMIICHHE,
BBITIOJTHEHBI BCE TpeOyeMble
PUCYHKM U 3aJlaHusi  II0
TUIaHy.

2 Oamna — I'paMoTHO oopmileHBI BCE JTa0OpaTOpHbIE PaOOTHI: PUCYHKH
BBITIOJTHEHBI aKKYPATHO, C/ICJIaHBI COOTBETCTBYIOIINE TTOAIICH KO BCEM PHC.,
MPaBWIBHO YKa3aHO CHCTEMAaTHUECKOE IOJIOKECHUE OOBEKTOB, CIeNaHbl
3aKITIOYEHUS 110 [UTaHy XapaKTePUCTHUKH CUCTEMAaTHYECKOM IPYIIIIBL.

1 6amn — Terpanp odopmiieHa akkypaTHo. [IpocTaBieHbl He BCe TOANHCH K
puc., MO0 TpPeCTaBICHB HE BCE PHC., JHOO PHCYHKH BBIIOJHEHBI HE
aKKypaTHO. 3aKIJIIOYEeHUs HE BCET/Ia CIICJIaHbl 110 MJIaHy.

MpenapaToB

0 OamnoB — IlpencraBieHbl HE BCE PHCYHKH, JHOO0 OHHM CHEIaHBI
CXEMaTHYHO, HE aKKYPaTHO. 3aK/II0OYCHHUs HE TI0 TUIaHY
UsroroBnenne w dreHwme | 2 Oamma — 3HAET CTPOCHHWE W OIpenesieT CTPYKTypy OObeKTa Ha

MUKponpenapare, 00bsSCHIET B3aUMOCBSI3H 2JIEMEHTOB U UX (DYHKIIHH.

1 Gamt — onpernenser He Bce dIEMEHTH 00beKTa Ha MUKPOIIpEnapare, ioxo
OOBSICHSIET B3aMOCBSI3H JIIEMEHTOB U X (OYHKITHH.

0 GanoB — He ompefesseT NEeMEeHTbl 00beKTa Ha MUKpOIIpenapaTte, II0X0
00BSICHSICT B3aUMOCBSI3U DJIEMEHTOB M MX (DYHKIIMH

COCTaBJICHHE
OTIpeeINTEIbHON KapTOUKU

2 Ganma — yMeeT BBLICNATh AUATHOCTHIECKUE TPU3HAKU BHIOB, COCTABIATh
JTMXOTOMHYECKUH KITI0Y, Pa3Aeisis 110 MPOTUBOMOIOKHBIM PU3HAKAM,
BJIaJICET HOMEHKJIATYPOH, MOJA0HUPaeT MH(POPMAIIHIO IO BBIACIIEMBIM
TaKCOHaM.

1 Gayur — yMmeeT BBIIENATh TUATHOCTHYECKHE MPU3HAKU BUJIOB, COCTAaBISTH
IH/IXOTOMI/I‘ICCKI/II\/'I K104, HCE BCCrja pasaciad 10 IPOTHBOIIOJIOKHBIM
MpU3HAKaM, BJaJeeT HOMEHKJIATYpPOH, HO HE TMOJHOCTBIO 3alKChIBAET
HazBaHne (0Oe3 aBTOpOB), MOAOMpaeT WH(POPMALUIO TIO BBIACIIEMBIM
TaKCOHaM.

0 GamoB — cnabo ymeeT BBIACHATH TUATHOCTHYECKHE MPU3HAKUA BUOB,
COCTaBJIATh JUXOTOMHYECKHH KIFOY, pPa3Jelsss MO IPOTHBOIIOJIOKHBIM
NpU3HAKaM, BIAJeeT HOMEHKJIATYpOH, NOoAOMpaeT HHPOPMAIHMIO MO
BbIICIIAICMBIM TaKCOHAM.

MaxkcUMaJIbHBIN 0asL1

3 Oayua (6a3oBblii pazgen 1); 13 6amnos (6a30BbIi pa3uen 2).

4.2.7. Kputepuu OLIeHUBAHHUS 10 OLIEHOYHOMY CPEJCTBY 7 — TECTUPOBAHHE

Kpurepuu onieHuBaHUs

KonnuecTBo 0amioB (BKJIaa B PEUTHHT)

KonnuecTBo npaBuibHO BEIOPAHHBIX 3)
/chopMynupOBaHHBIX OTBETOB

o0yJaronuxcs

Juddepennnanys TeCTOB, CI0KHOCTS, 3
COOTBETCTBHE BO3PACTHBIM OCOOCHHOCTSIM

Bpewmsi Ha BBIIOIHEHUS 3aJaHUS 2

MakcuManpHbBIA Oait

10 6auioB

4.2.8. Kpurepuum oOuLEHUBaHUS 10 OLEHOYHOMY CpEACTBY 8 — COCTaBIIEHHE
TEPMHUHOJIOTHYECKOTO CJI0Baps (TJIoccapruyma).

Kpurepuu onenuBanus KomnyecTBo 6amioB (BKiaa B

peNTHHT)

I[OCTE[TOLIHOC KOJMYCCTBO TCPMHUHOB 5

IloHsTHs COOTB CTCTBYIOT TCMATHUKC 3

[IepeBos ¢ HTHOCTPaHHBIX SI3BIKOB B




‘ MaxkcuMasbHbIH 0a

|13

4.2.9. Kputepun olleHHBaHUs 110 OLIEHOYHOMY CPeACTBY 9 — rpymnmoBas paborta

Peanuzanus conepxaHus

TexHudueckoe ohopMIICHHE

CoOTBETCTBHE HCTOYHUKOB JINTEPATYPHI HCCIAEAYEMOi mpolieme

HpeI[CTaBJIeHI/Ie MaTCpHaJIOB: M3JIOXKCHUC JOKIagad

MuTepripeTanysi CoAepKaHMs TEMbI IPOCKTa B IIKOJIBHOM Kypce
OHoJIOruun

PR (R

MakcuManbHBIN OaJT

4.2.10. Kpurepuu orieHMBaHMsI 110 OLIEHOYHOMY CpeJCcTBY 10 —KOIIOKBUYM

Kpurepuu onieHuBaHus

KoanuectBo 0amioB (BKiIaa B PEUTHHT)

TCOPCTUUCCKHC 3HAHM.

JlemoHcTpHpyeT rirybokue

3

AHaJ'II/IBI/IpyeT HUMCIOIIUECCA NJaHHBIC.

2

MakcumanbHbIA OaT

5

4.2.11. Kputepuu orieHUBaHHUsI 11O OIICHOYHOMY cpeacTBY 11 — KoHTponbHas paboTa

Kputepuu onieHuBanus

KommuecTBo 6a10B (BKJIaa B pEUTHHT)

OTBET OJHBIA.

4

OOyyaromuiicst onupaercs Ha 4
TEOPETUYECKHEC 3HAHMSI 110 OOTAHHMKE.
WmocTpupyeT OTBET MPUMEPaMH. 2
MaxkcuMabHBIA Oat 10

5. YueOHo-MeTOoaM4Yeckoe U MH(GOpPMANIUOHHOE olOecnevyeHre (POHIOB OIEHOYHBIX CPeEICTB
(IuTepaTypa; METOJAMYECKHE YKa3zaHWs, PEKOMEHJAIlMU, MPOrpaMMHOE OOecreueHrne U JApyTue

MaTepHalbl, UCII0JIb30BaHHbIe i pa3padboTku POC).

2014. 250 c.

Jluteparypa
HanmenoBanue Mecrto Kon-Bo
5 XpaHeHus/ HK3EMILISIPOB/
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o
ks aznpec
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2014. 179 c.
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[Texcr]: ™opdonorus wu aHaromusi BbICHIHX | AcTadbeBa
pactenuii / JL.U. JlotoBa. - 3-¢ u3a., ucnp. M.:
KomKnumwra, 2007.
9. Enenesckuit, Aunpeii I'eopruesnu. boranuka: | KI'TTY um. B.II. |50
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TuxomupoB. 3-¢ wu34., HUCHOpP. U JOII. M.:
Axanemusi, 2004. 432 «c. (Bricmiee
npodeccuoHansHOe o0Opa3oBaHHe.
[legarornyeckue cienuagIbHOCTH)
10. PykoBoactBo Kk serHed mpakTtuke 10 |URL: WNHnuBuayanHbli
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MeTOIlI/I‘leCKI/Ie PEKOMEHIAIMHA 110 OCBOCHUIO TUCHMIIIMHbI «boranuka»

1. IVIAH XAPAKTEPUCTUKHU CUCTEMATHUYECKHUX I'PYIIT
Pasnen 1. Brpicmme ciopoBbie pacTeHHsA

1. YucneHHocTh
. Kimaccudukanus
. Bpems cymiectBoBaHMs 1 HaMOOJIBILIErO PaCcIBETa, COBPEMEHHOE PACIPOCTPaHEHUE
. YcioBust oOuTaHus, 3K0JI0rHYecKas rpynmna
. YpoBHU MOP(OJIOruYecKoil M aHAaTOMHUYECKOW OpraHu3anuu cnopodura
. buonoruueckue ocobeHHOCTH ramMeTo(uTa, CTETICHb PEIYKINN

7. OcobeHHOCTH pa3MHOXKeHHsA. [lMKI BOCHPOM3BEAECHUS paBHO- M Pa3sHOCHOPOBBIX
IIPEACTABUTENIEH

8. IIpoucxoxieHre U 3BOIOLHUS.

9. Uckonaemble NpeCTaBUTENH.

8. Posib B mpUpOHBIX IIpoIieccax, X031HCTBEHHOE 3HAUYCHHE

9. OxpaHsieMble pacTeHHUs

Paznen 2. CemeHHbIe pacTeHus

1. O6bem rpynnsl (UUCIEHHOCTh POAOB, BUIOB).

2. I'eorpauueckoe pacpocTpaHeHue.

3. DKOJIOTUYECKHUE YCIOBUS OOUTaHUS.

4. InarHOCTUYECKHUE MTPU3HAKHU:

a) OCOOEHHOCTH BEreTaTUBHBIX OPraHoB (KOpHEH, MOJ3EMHBIX M HaJA3€MHBIX I00OEros,
JUCTHEB);

0) 0COOEHHOCTH I'€HEPATUBHBIX OPraHOB (COLIBETUM, IIBETKOB, IJIOJIOB);

B) OmoJIOrMuYecKue CBOICTBA (MPUCYTCTBHE CHEUM(PUUECKON TpyHIbl BEIIECTB, 0COOEHHOCTH
OTIBUIEHUS, PACIIPOCTPAHEHNUS TUIOJI0B U CEMSIH).

5. Baxneitmue npencrasutenu ¢aopsl KpacHosipckoro kpasi.

6. DBOJIOIIMOHHOE MOJIOXKEHHE, (PUIOreHEeTHUECKUE CBSI3U (4epThl NPUMUTHBHOCTH, BBICOKOM
OpraHu3aly, ClieMUaIn3allii B CTPOEHUU T€HEPATUBHBIX U BET€TATUBHBIX OPraHoOB).

7. 3HaueHue (B MpHUpPOJE, B CIOXKEHUU pPACTUTEIBHOIO IOKpoBa 3eMiM, BO (iope
KpacHosipckoro kpasi, B X035HCTBEHHON AESITEIbHOCTH YEJIOBEKA).

AN DN B~ W IN

2. IIJTAH ONIUCAHUS IBETKOBBIX PACTEHUM
1. ’KusnenHasi popma pacreHust

1. ITponOIKUTENBHOCTD KU3HU PACTEHUS: OHOJIETHEE, IBYJIETHEE, MHOTOJIETHEE.

2. JKuzHenHas ¢opMa pacTeHHs: TpaBa, JAEPEBO, KyCTapHUK, MOITYKYCTapHUK, KyCTapHUYEK,
MOJTYKyCTapHUYEK.

3. Ilpucnocobnenusi kK crneuupuueckuM YCIOBUSM CYIIECTBOBAHHUS: CYKKYJIEHT, BOJHOE
(morpy)XeHHO€ WJIY TIIaBarolee), TnaHa u mpovue.

4. Ciocob onbLIeHUS: BETPOM, HACEKOMBIMH, CAMOOTIBUICHNUE WUJIH WHOM.

5. XapakTepHOe MECTO OOMTAHUS: TTOJIE, JIYT, JIEC, BOTOEM U T. 1.

11. KopeHb U ero BUI0OM3MEHEHHS
1. Tum KOpHEBOM CUCTEMBI: MOYKOBATHIN, CTEPKHEBOW. MOIIHOCTE KOPHEBOW CHCTEMBI.
2. ®opma: HUTEBHUIHBIN, OMYEBUIHBIN, CTEPIKHEBOU, YTONIIEHHBINA, KOPHEBBIE IIUIITKH.



3. Meramopdh03b1 KOpHSI.
4. Hannuue kiyOeHBKOB Ha KOpHAX. MHKopu3a.
111. Credesn U ero BUAOU3MEHEHUSA

1. [lepeBSHMCTBI WIM TpaBSIHUCTBIH (B IIOCIEAHEM CIy4yae OTMETUTh BBICOTY B
CaHTUMETpax).

2. Tun BEeTBIEHUS: MOHONOANAIBHOE, JTOKHOCUMIIOIUATIBHOE U T.1I.

3. dopma 1mONEpPEeYHOro ceueHus CTeOnst: OKpymias, LWIMHApPUYEcKas, OOpo314aThii,
TPaHUCTHIN (TpeX-, YeThIpeX-, MATUTPAHHbIN) WK uHasg.  CTeOenb MOl NI TUIOTHBIMH.

4. TloBepxHOCTh CTEOMA: ronas, ONMyLIEHHas (BOJOCKH YXECTKHE HWJIM MATKUE, IpUXKarble K
CTEOJII0 WK OTTONBIPEHHBIE, PEIKUE UIIH T'YCTHIE)

IV. IloOeru u X BUAOM3MEHEHU S

1. Tumbl moGeroB.

2. Meramopho3bl TOOETOB (HA3EMHBIE: OJHOJICTHHIA, MHOTOJICTHHM; MOA3EMHBIC: KOPHEBHIIIE,
KIIyOCHb, TyKOBHIIQ).

V. Jlucer 1 ero BUAOU3IMEHEHU S

1. Jlucthst mpocTble W CHOXHBIE (MAJIBYATOCIOXKHBIE, TpoOMUYaThle, MAPHOMEPUCTHIH,
HEMapHONEPUCTHIN, 3aKAHUNBACTCS] YCUKOM, OCTPUEM).

1. dopma JHCTOBOW TUIACTUHKUA TMPOCTOrO JIUCTAa WM JIUCTOYKA CJOXHOTO JIUCTA!
UroJBYaTasi, IMHeWHasl, JIAHIIETHAs, DJUTUITHYECKas, OBaJbHas, OKpYTJias, sIMIIeBUIHAs, CEPALICBUIHAS,
MOYKOBH/IHAS, KOMTbEBUIHAS, pOMOUYECKasi, TUPOBUIHAS U T. 1.

3. PacceyeHHOCTh IUTACTUHKH JIUCTAa WM JIMCTOYKA: HEPACWICHEHHAas; JIOMacTHAas
(manmpyaToniomacTHasA, MEPUCTONIONACTHAs), pa3AefibHas (MajpdaTopaszefibHasi, MepHCTOpa3eibHast),
paccedyeHHas (ajgp4aTopacceueHHas, epucTopacceueH-Hasi; IPepbIBYATONICPUCTAs]).

4. @opma Kpas JMcTa: IelbHas, 3yOyaras, muWB4Yaras, BOJIHHUCTAas, Tropoavaras,
KOJIF0Ue3yoUarbie Win JIp.

5. XKunkoBaHue JTUCTA: IEPUCTOE, MABYaToOe, TyrOBOE WIH MapajuiebHOe.

6. CrerneHpb OMYIICHUS JHUCTA: rojas, OMylleHHas (BOJIOCKHU >KECTKHE WJIM MATKHE, MPUKAThIC
WM OTCTOSIINE, PEKUE WIN TYCThIE, IPOCThIEC WK CIIOXKHBIC, 3BE3/14aThble

7. JlucTopacrnonoKeHue: CnupaibHOe, OYEPEIHOE, CYIIPOTUBHOE, MyTOBUATOE UITH

BC€ JIUCThS B MPUKOPHEBOM PO3ETKE.

8. JIuCThs1 HU30BBIE, CPEIMHHBIE WIIM BepXyIleuHble. VX oTnuuus, rerepoduius.

9. Criocob mpuKpernieHus JTUCThEB cO CcTeOneM (YepelIKoBbIe, CUasIIne, cTedneo0heMITIoNnIue, C
BJIATAJIUIIEM ).

10. Metamop}o3bl 1HcTa: KOTIOUKH, YCHKH.

11. [IpunuctHUKH U X hopMma.

12. Oxpacka nucra.

13. KoHcucreHmus jgucTa.

V1. CouBerne

1. Tun couserus:

a. IIpocroe, cnoxHoe.

6. OnpenenenHoe (OOTpUUYECKOE) UM HEOTIPeIeTIeHHOE (IIMMO3HOE).

B. Hanmnuue unum otcyTcTBHE 00BEpTKH, €€ XapakTep.

r. Ha3zBanue conBeTns.

2. Hanmuue kpororiero jucTa u npuliBeTHUKa. Mx BennunHa, popma, oKpacka.

3. XapakTep 11BETOJIOKa, ero hopma.

3. IIJIAH AHAJIN3A LIBETKA

1. Ilo pacmonoxxkeHuto Ha crebie — OJMHOUYHBIE, MO 2-3 B Ma3yxax JIMCThEB, cOOpaHbl B
COLIBETHE: KHCTb, CEPEXKa, MPOCTOM KOJIOC, METENKA, TPOCTOM 30HTHUK, CIOKHBIM 30HTHK, I'OJIOBKA,
KOpP3UHKa, 3aBUTOK, U3BUIINHA.

2. Ilo mpUKpEIIeHUIO — CUASYMMN WM HA IIBETOHOXKKE.



3. Ilo cTpoeHHUIO LBETONOXkA — LBETOJOXKE IIOCKOE, BBIMYKJIOE, KOHUYECKOE, BOTHYTOE; €ro
MOBEPXHOCTD rojiasi, BOJIOCUCTAs, IMUaTasi, IOKPHITA IJIEHKAMHU, PULIBETHUKAMHU.

4. OKOJIOLIBETHUK:

a. Ilpocroit (JienmecTKOBUAHBIA WM YalIEYKOBUJIHBIN) WM JBOMHOW (€CTh OTJIMYAIOIIHUECS
JIpyT OT JIpyra yaiieyka 1 BeHYHK);

[UKIUYCCKUH  (KpYyroBod) WJIM AalWKIMYECKWid (CIUPabHBIN);, aKTUHOMOP(MHBIN wiH
3UroMop(HbIi; CBOOOIHOMUCTHBIN UM CPOCTHOIUCTHBIH.

6. Yameuka — CBOOOHOIUCTHASL, CPOCTHOIMCTHAS; YUCIIO YAIISTUCTUKOB WM J0JIEH, 3yOLOB,;
HaJM4ue MOAYAIINS; YaluleuKa ONaJarolas iu OCTAoLIAsAC P II0AaxX.

B. BeHunK — cBOOOJHOJNENECTHBIN WM CPOCTHOJIETIECTHBIN; YMCIIO JIENECTKOB WJIH JIOMACTEH
BEHYMKA; LBET, opMa, AJTMHA JICTIECTKOB, MECTO MPUKPEIUICHUs (K LBETOJIOXKY, K BEPXYIIKE 3aBs3H, K
YalleJIUCTUKaM); HaJIW4YUe IPUAATKOB; IIOJIOKEHUE JIENIECTKOB OTHOCHUTENIBHO YallEeJIUCTHKOB
(uepemyroTcs WIIM MPOTHBOJIEKAT).

2. llBetrku: oboemoible WIM pa3deibHOIONbIE, Oecronblii. PacTeHne OnHOJOMHOE WIIH
JIByJJOMHOE.

3. Anzporueil: Yucio THIYMHOK, CBOOOJHBIC HJIM CPOCIIHECS, CTENEeHb CpacTaHHs; MECTO
MPUKPEIICHNS; AJIMHA U (hopMa TRIYMHOYHBIX HUTEH, ux omyuieHue. @opma, crmiocod MpuKperuieHus u
BCKPBIBAHUS MBUIbHUKOB; TTOJIOKEHUE THIYMHOK 1O OTHOIIIEHUIO K OKOJIOIBETHHKY.

4. 'uneueu:

a. ANOKapnHbI WIM LIEHOKAPIHBIM, YWCIO IECTUKOB MWJM IUIOJOJIMCTUKOB (B cllydae
[[EHOKAPITHOTO THHEIIes ).

0. [Tonoxxenne 3aBs3u (BEPXHsIS WM HIDKHSS); LEbHAS WIH JIOIACTHAS, YUCIIO CTOJIOUKOB, UX
uiHa, hopMa, HaTHYMe BOJIOCKOB, X (hopMa, OKpacka, KOJIMYECTBO PhIJIEI], IOBEPXHOCTh rojiasi WM
OITyLIEHHAs.

B. ®opMyiia u AuarpaMma.

4. IIVIAH AHAJIN3A IIJIOJOB 1 CEMSH

1. Tun nnoja: arnokaprHbli, LIEHOKaPIIHbIHM, COIOAUE.

2. OKOJOIUIONHUK CYXOH WM COYHBIN; MOBEPXHOCTh IUIO/IA Tojlasi WIM OIYIICHHAs, MOKPBIT
[IETUHKAMHU, IPULIETIKAMU, KOJIOUKAMHU U T.II.

3. Cewms: ero BenuuuHa, hopma, I1BET, OJI€CK, XapaKTep MOBEPXHOCTU OMYILIECHHS.

4. TlpucrnocobneHus K paclpoCTPaHEHHIO TIJIOIOB U CEMSH.

5. IIVTAH AHAJIN3A 3JIAKOBOI'O PACTEHUSA

1. Tum couBeTHst (CIOXKHBIN KOJIOC, CYJITaH, METENIKA — PACKUUCTas, CoKaTast, KOJOCOBHIHAS).

2. KonmnyecTBO 1IBETKOB B KOJIOCKE, popMa U pa3Mep KOJIOCKOB.

3. KonmnuecTBO KOMOCKOBBIX Yelllyi, MX JUIMHA [0 OTHOLICHMIO K IMEPBOMY IIBETKY (IIOKpBIBAaET
€ro WJIM He MOKPBIBAET), popMa, KOJIMYECTBO JKUJIOK (OIpesensieTcs ¢ MoMOIbIo Jiynbl). Hannuue wm
OTCYTCTBHE KHIJIA.

4. Crpoenue Hapy>XHOW IIBETKOBOM dellyd, ee¢ ¢GopmMa, KOJIMYECTBO KHUJIOK, KHIIEBATOCTH,
HaJINYME WIN OTCYTCTBHE OCTU. MeCTO OTXOXKAECHHUS OCTH U ee popma.

5. KonnuecTBO TEIYMHOK U I10JT IIBETKOB.

6. CTpoeHue 3aBsI31, MECTO OTXOKIECHMSI phUIEL, HAJTMYUE WIN OTCYTCTBUE OIYIIECHUS 3aBsI3H.

7. Hanuuue win oTCyTCTBHE NMPHUIBETHBIX MJICHOYEK.

8. Hanmuuue win oTCyTCTBHUE SI3bIUKA, €T0 pasMep U (opma (BUIEH XOPOIIO JIMIIb HA CBEXKUX
PacTEeHHUSX).

9. Tun KymeHus 371aKka: KOPHEBUILHBIHM, PBIXJIOKYCTOBOM, IIJIOTHOKYCTOBOM.

6. ONPEJIEJIEHUE PACTEHUI
Omnpenenuth pacTeHUE — OSTO 3HAYUT HAWTH €ro MECTO B (PUIOTEHETHYECKOW CHCTEME
PaCTUTENBHOTO MUPA.



JUis omnpeneneHusl MOJb3YIOTCA ONPENeIUTENIMU, KOTOpPBIE COCTABIAIOTCA I KakoH-Tnoo
oTpeJieIeHHON reorpaduyeckoil Wiu aAMUHUCTPATUBHON TeppuTopun: OpenenuTens pacTeHUH ora
Kpacuosipckoro kpas (1979), ®nopa Cubupu (1989-2004).

Onpenenurens MOCTPOEH MO NPUHLUIY TE3bl U AHTUTE3bl, T.€. IOJOKEHHUS U OTPULIAHUA.
Onpepensromnii JOKEH BbIOpaTh JIMOO IMOJOXKEHUE, JIMOO OTPUIIAHHE B 3aBUCHUMOCTH OT TOIO, K
KOTOPOMY M3 HUX IOAXOIAT IIPU3HAKHU OIPEAEIISIEMOIO PACTCHUS.

Onpeznenurenb COCTaBIEH IO HUCXOASIIUM CTYIEHSM, T.€. OT OOLIMX MPU3HAKOB K 4acTHBIM. [1o
NpU3HAKaM CTPOCHHUS LBETKA YCTAaHABIMBACTCS CEMEHCTBO; HAM CEMECTBO, IMIABHBIM 00pa3oM I10
IIPU3HAKaM CTPOCHHUS LIBETKA U IUIOJA, OTBICKMBAETCS POI; M, HAKOHEL, B IIPEJeNax JaHHOIO pona, Ha
OCHOBAHUU JIE€TAJIEH CTPOCHMS LBETKA M IIIOJA, 4 TAK)KE BEreTaTMBHBIX OpPraHOB, HAXOAMTCS BUJ
pacrenus. Kak BUIHO, paclio3HaBaHHWE U ONpEAETICHHUE pacTeHUil O6a3upyeTcsl B NEpBYIO Oodyepesib Ha
MOP(OJIOTHUECKUX MpHU3HAKaX. B OTAENbHBIX ClOy4asx NPUXOAWTCA NpuOerarb K MpU3HAKAM
AHaTOMMYECKOIO0 CTPOCHMSI M IIPUBJIEKATh U YYUTHIBATh SKOJIOTHIO. J[JIs IOIy4YEeHHs] COOTBETCTBYOLINX
HaBBIKOB PEKOMEHJIyeTCsl He OparbCsi cpasy 3a OIpelesieHHe, a BHadaje IMOIPOOHO PacCMOTPETh
OIPEAEIAEMOE PACTEHUE U COCTABUTh €r0 ONHCAHHE IO ONpeAeleHHOMY IulaHy. Takas cucrema B
pabore 1O ONpeneieHUI0 BbIpadaThiBa€T HAOMIONATEIBLHOCTh, YMEHHE MOAMEYaTh JeTald U
XapakTepHble PU3HAKHU, CIOCOOCTBYET 3alIOMUHAHUIO HX.

[Ipy wu3yyeHMM BHYTPEHHETO CTPOEHHUS IBETKA WJIM MEJIKUX LBETKOB (KPECTOIBETHBIE,
30HTUYHbIC) HEOOXOOUMO IOJIb30BaThes JIymo. [l MccienoBaHust Bcerga Haao Oparb MOJIOJBIE,
HEepacIyCTHBINMECS UBETKA. YacTh 1BeTKa B OONBIIMHCTBE CIIydyaeB OBIBAIOT IMPHUKPEIJICHBI K
BEpXYILKE LBETOHOXKHU (K I[BETOJIOKY). He cienyer pBarh LBETOK NMpenopaBaibHbBIMU UIVIAMH, HAJ0
O0CBOOOIUTH BCE 4YacTU IBeTKa. JlJis 3TOro mMoNOXKHUTE IBETOK Ha MpenapoBaJbHOE CTEKIIO W,
IPUIEPKUBAs €r0 WIOJIKOW, CAEJNANTEe CKaJbIIEIEM pa3pe3 HEMHOIO OTCTyIs OT ILBETOHOXKH,
OTPE3aHHYIO0 LBETOHOXKY OTOJIBHMHBTE, a I[BETOK pa3BepHUTE HriamMu. Ecnm nBeTkn (QuUKCHpOBaHBI
CHMPTOM WM (POPMATIMHOM, TO PACHpaBIATh IIBETOK HAJ0 B Kallje BOJbI, YTOOBI U30€XKaTh CIMIAHUS
€ro 4acrei.

7. COCTABJIEHME OINPEJEJUTEJbHON KAPTOUKH

OnpenenurenbHas KapToyka COCTABIIAECTCA 10 AUMXOTOMHYECKOMY NPUHLUIY B HHUCXOASILEM
nopsiike TakcOoHOB. Kiltou 1711 ompezneneHuss TAKCOHOB IPEACTABISET COOOW IOCiIen0BaTelbHOE
pacroyioxeHue 2 CTyneHel — Te3bl M aHTUTE3bl. AHAIU3UPYS Kaxk/Iblii cToa0er TabiauLibl, pa3aensiite
BUJbl KaXIbl pa3 Ha 2 TpyNmbl IO B3aUMOMCKIIIOYAIOIIMM INpu3HakaMm. Hampumep, anHanusupys
KU3HEHHbIE (POPMBI TOJIOCEMEHHBIX Kpasi, BCe BHMJbl MOXKHO pa3/ielMTh Ha 2 rpymmsl: 1 rpymnma —
JepeBbs, 2 - KyCTapHUKHU, KycTapHHukd. Jlanee kaxjaas rpynmna aHajau3upyeTcsl OTAEIbHO IO
OCTaJIbHBIM MpHU3HAaKaM. [lepeBbs MO TUIy MOOEroB TMOApa3fessoTcs Ha 2 rpynnsl: 1 rpymma —
JIEPEBbsI C YIAJIUHEHHBIMU U YKOPOUEHHBIMHU NoOeramu, 2 rpyImna — JAepeBbs TOJIBKO C YAJIUHEHHBIMU
noGeramu. 3aruchIBaeM TakK:

LT A (5] 0 1S3 3 2 OO 2
— (aHTHTE3a) KYCTAPHUKH, KYCTAPDHHIUKH .. etteteneeteeeetenaie et eeeaeeeeieeaeeeeneenenes ?
2. JlepeBbst ¢ yATMHEHHBIMU U YKOPOUCHHBIMU TOOCTAMH . . ceevenveeeeneeeeaneeneenene s 3
— JlepeBbs C YATMHEHHBIMU THOOCTAMI. . ... e v ettt eteatene et eteaeeeeneiee e e e eneaens ?

AHanmu3upyHTe pacTeHHsI B KaKJIOM TpyMNIe MOCTENEHHO 0 TeX MOp, IOKA B ONPEIEICHHON
KapTouke He OyIyT BbIJIENIEHbl BCE ONMMCHIBAEMbIE BaMHU PaCTEHUS:
3. JIucThs cuAsT Ha YKOPOUYEHHBIX rmobderax mydykamu mo 30-40 MArkux, omagarouiux Ha 3UMy
xBouHOK. lIumiku oBanbHbIe, sifieBUHbIE. CeMeHa B CTpOOUIIaxX CO3pEBAIOT B OJIHO JIETO.
JluctBennuiia cubupckas — Larix sibirica Ledeb.
- BeuHo3eneHble KeCTKUE JTUCThS CUIAT MyYKaMU MO 2-5 Ha KOHLAX YKOPOUEHHBIX MOOEroB.
CemeHa B mHAMIKaX (CTPOOUIIAX) COBPEBAIOT B 2 TOMMA. ... uvvtenreenneeenneenneennneenneannnns 4
4. Jluctes mo 5 B myuke. [lIumku npu co3peBannn He packpbiBatoiuecsi. CemeHna 6e3 JeTyuex,
KpYTHBbIE.
CocHa cubupckas — Pinus sibirica Du Tour.



- Jluctes mo 2 B myuke. Illumku mpu co3peBaHuu packpbiBarommecs. CeMeHa MENKUE C
JIETY4YKOM.

Cocna obobikHOBeHHast — Pinus sylvestris L.

5. AnanmmsupyeMm paniee Tpymiy JepeBbeB TOJIBKO C YUIMHCHHBIMH mMoberamu (cm. M. 2-
AHTHUTE3a, 3aTeM — KYCTapHUKHU M KYCTapHUUKHU (CM. II. 1- aHTHUTE3a).

CrnpaBa oT TekcTa Te3bl (AHTUTE3bl) MOMEIIAIOTCS HOMEpPA OTCHUIOK, YKA3bIBAIOUIME HA KaKHE
CTYINIEHU CIieAyeT MEepPEeXOAUTh MPHU JAIbHEWUIIEM YTeHHWU KIII0Ya JI0 TeX IOp, MOKa B KOHIIE Te3bl
(aHTHTE3BI) HE OyJeT JaHO HA3BaHHWE BHUJAa HA PYCCKOM M JIATUHCKHUX si3bIKax. [Ipw JaTuHCKOM
HA3BaHUU CJIElyeT yKa3blBaTh aBTOPA, OMMCABIIETO TAKCOH.

CaMocrosiTenbHasi paboTa TaK)Ke BKIIIOYAET TOJTOTOBKY K MPOMEKYTOUYHOMY KOHTPOJIO U

HTOIrOBOMY J3K3aMCHY.

6. OueHouyHble cpeACTBA (KOHTPOJIbHO-U3MEPUTEIbHbIEC MATEPHAJIbI)
6.1. OnleHOYHbBIE CPeACTBA ISl IPOMEKYTOYHOM aTTeCTALMHU
6.1.1. TunoBbie BOpoCHI K 3k3aMeHy 1o aucuuiinie «boranuka» Y.1.

1. Kiterka kak sJeMEHTapHas €IWHHUIIA BCETO KUBOTO. XapaKTEpHBIE CBOWCTBA >KHBOTO
opranusma. OTINYMS PaCTUTEIIBHOM KJIETKH OT )KUBOTHOM.

2. XuMHYeCcKHil cocTaB KieTku. OpraHMuecKre BEIIeCTBa KJICTKH, WX (PHU3HOIOTHYECKas
pOJIb.

3. XUMHUYECKHUH COCTaB, CTPOEHHE, PYHKIUHU KICTOYHOW 000IOYKN paCTEHUI.

4. CTpyKTypHas — OpraHu3alusi pPaCTUTEIBbHON  KJIETKH, MeMOpaHbl  LUTOIIA3MBI,
XUMHYECKHUI COCTaB, CTPOCHHUE U (PYHKIIMH MEMOpaH.

5. OU3HUKO-XUMUYECKUE CBOWCTBA IIUTOILIA3MbI KJIETOK.

6. OcMmoTrnyeckue siBiIeHUsI B KieTke. OCMOTHUYECKOE NaBIIEHHE, COCYIIas CHJIA, BOIHBINA
MOTEHIMAN, TYprop KieTku. DakTopbl, BIUSIOIIAE HA W3MEHEHUE OCMOTHUYECKOrO IaBJICHUS,
COCYyUIEH CUJIbI, Typropa.

7. IloctymieHue BemecTB B KJIETKY. ATIONJIACT U CUMILIACT — ITyTH MEePEABIKEHUS BEIIECTB.
OcHOBHbBIE MEXaHU3MBI ITOCTYIIJICHUS BELLIECTB B KIIETKY.

8. AHTOLIMaHBI — MUTMEHTHI PACTEHUH.

9. Bo3HHKHOBEHHE TKaHEW B TIpoIecce IBONONMU pacTteHuil. Kimaccupukanus TraHEH.
Bunpl TKkaHel MO BBIOIHIEMBIM (DYHKIHSM.

10. Obpa3zoBarenpHBle TKaHW (MEPUCTEMBI), HMX 3HAYCHHWE ISl JKU3HU PACTEHUI.
Bepxyiieunsie, OOKOBble, BCTaBOUYHbIE M paHEBble MepHUCTeMBbl. [eHe3Hc, MOJIOKEHHE B Tele
pacTeHMsl, LUTOJIOTUYECKHE OCOOCHHOCTH.

11. Crpoenne BepXylIeUHbIX MepucteM moOera M KopHs. I[loHsATHE O THCTOreHax.
Pa3HooOpasue cTpoeHus aneKkcos.

12. TlokpoBHble TKaHM. DNUIepMa, nepujepma, kopka. [eHesuc, crpoeHue, 3Ha4YeHUE s
pacTeHuM.

13. Mexannyeckue TkaHU. KoseHxuma, e€ BHJIbIL, IIMTOJOTHYECKAs XapaKTEepPHUCTHUKA,
pa3meleHre B Telle pacTeHus, 3HadeHue. CkiepeHxuma (BOJIOKHA W ckjepeunbl). CTpoeHue,
pacronoXEeHNE B PACTEHUH, 3HAUCHUE.

14. BreigenutensHble TkaHu. CTpoeHue, OHMOJIOTHYECKOE 3HAYEHWE, MPAKTHUYECKOE
UCIIOJIb30BaHMUE.

15. Bo3nyxoHocHble TKaHM (TKaHM TpoBeTpuBaHMs). leHesuc, cTpoeHue, GYHKUIUH,
MOJIOKEHHE B TEJI€ PACTEHHUS.

16. OcobGeHHOCTH CTPOEHMSI KIJIETOK AaCCUMMIISIIMOHHON U 3aracarfoledl TKaHW,
BBITNOJIHsIEMbIE (DYHKIINH, PACTIOIOKEHUE.

17. AGcopOumonnslie TkaHu. DopMUpOBaHKE, CTPOSHUE U BHIMOIHAEMbIE (PYHKITUH.

18. Ilporomsmme Tkanwm. Kcunmema (mpeBecuHa). Ctpoenme. OOpazoBaHHE W TOJOKEHHUE
KCuieMbl B pacTeHUH. [IoHATHE COCYANCTBIX PaCTEHUN.



19. ®nosma (my0). [IpoBomsuiue smeMeHThl ¢GuiodMbl. CTpoeHHne, 0COOCHHOCTH Pa3BUTHSL.
OO6pa3oBaHue U MECTONOIOKEHHUE (DIIOAMBI B PACTEHUH.

20. Tumnsl npoBofsAIuX My4dkoB. IloHsATHE O cTenu, €€ TUIBI. DBONIOLUS CTEIH.

21. OcoOeHHOCTH KOPHEBOW CHCTEMbl KaK OpraHa IOIVIONICHHS W YCBOCHHS BOABI H
MHUHepaJIbHBIX BelecTB. OnpezneneHue KopHA. Ero gyHKuu. DBOIIONUOHHOE HMPOMCXOXKICHHUE.
Mopdonorudeckas mpupoaa KOpHel B KOPHEBBIX CHCTEMax. THITBI KOPHEBBIX CHCTEM.

22. 30HBI KOpHS, MX 3HA4E€HUE, CTPYKTypHble ocoOeHHocTu. OOpa3zoBaHME INEPBUYHBIX
MOCTOSIHHBIX TKaHeH. [lepBUUHOE CTpOECHUE KOPHSL.

23. ®opMHUpOBaHUE BTOPUYHOH CTPYKTYpbl KOpHA. OCOOEHHOCTH BTOPUYHOIO CTPOEHHUS.
Bunonsmenenust KOpHEu.

24. AHaroMu4ecKkoe CTPOCHHE KOPHEIUIONOB. 3HAU€HUE KOPHEIJIOAOB JUIS pacTeHU u
MCII0JIb30BaHUE UX YETIOBEKOM.

25. Ilornomenue Boabsl KOpHEM. MexaHM3M BO3HUKHOBEHHUS KOpPHEBOro JamieHus. [lmad,
ryrranys. BiausHue BHyTpeHHUX U BHEUTHUX (PAaKTOPOB HA pabOTy KOPHSL.

26. Vctopus wu3y4deHHUs MUHEPAJbHOrO NHUTAaHUA. MeToasl H3y4deHHs JOCTOMHCTBA
MUHEPAJIBHBIX JIEMEHTOB.

27. ®u3uonoruyeckas poib MakKpo- U MHKPORJIEMEHTOB MHHEpAJIbHOTO HUTAHUS.
[Ipr3Haku HeqOCTAaTKA UX Y PACTEHUI.

28. OcobeHHOCTM nUTaHUs pacTeHuidl cyOctparoM. @opmbl a3oTa. YcBOEHHME a30Ta.
YcBoenue HuTpaToB mouBkl. IIporecc ux BoccraHoBiaeHUs. PacTeHUs ¢ yKIOHSIOIKUMCS THIIOM
HUTAHUS.

29. YcBoeHHE MOJEKYISIPHOTO a30Ta armMocdepsl. A3oTdukcupyromme dakrepun. [luranue
a30TOM 000OBBIX paCTEHUH.

30. BiusiHue BHEUIHMX M BHYTPEHHHX (PaKTOPOB Ha MOTIIOIIEHHE MUHEPATBbHBIX BEIIECTB.
Du3MoNI0ruyecKkrue OCHOBbI IPUMEHEHUSI yI00pEeHHH.

31. Crebenns. Mopdonorus u pyHkiuu credis. Bugonsmenenus crebieil. Bo3sHUKHOBEHHE
NEPBUYHBIX TKAaHEH U MEPBUUHOE aHATOMUYECKOE CTPOCHHE.

32. Tlepexon KO BTOPUYHOMY CTpOEHHIO, pabora kamOus. OCHOBHBIE THIIBI CTPOCHUS
creOsiell 1BynonbHBIX pacTeHuil. CTpoeHue cteOnell APeBECHBIX M TPaBSIHUCTBIX JABYAOJIBHBIX
pacTeHuM.

33. Ilepensmwxenue Boxpl 1m0  pacteHuto. CpaBHUTENbHas  XapaKTepUCTHKA U
B3aMMO/IEICTBHE BEPXHEr0 M HUKHETO KOHLIEBBIX JABUIaTesIell BOJHOTO TOKAa B CHCTEME II€JIOTO
pacteHus. Teopus cLENICHHUS.

34. Jlucr kak opraH, WCHAPSIOUIMA BOMY M OCYHIECTBISIONIMNA Iporecc (HOTOCHHTE3A.
Mopdonornueckoe crpoenue mnucra. I[Ipoctele U cloXkHBIE JHCThA. Pa3HooOpasue ¢opm
JUCTOBBIX ITacTUHOK. JKunkoBanue. JIucropacnomnoxenue. BugonsmeHeHus TUCTHEB.

35. Amnaromus nucta. MI3MEeHUMBOCTh aHATOMHUYECKON CTPYKTYpPHI JINCTHEB B 3aBUCUMOCTH
OT YCIIOBUW OOWTaHUs pacTeHUM. J[TUTETHHOCTH KU3HM JIMCThEeB. JIMCTOMAM, €ro MexaHu3M M
3HA4YCHHUE.

36. Tpancrmpanus pacTeHuil, e€ (U3NOJOTHYECKOe 3HaueHHWe. THIbI TpaHCIHpPALWH.
OTanel HCIIApEHMUS.

37. MexaHu3M IBUKEHUS YCTHHIL. [IepHOANIHOCTh YCTHHUHBIX TBHYKCHUI.

38. YcrbuuHasi 1 BHEYCTbHUHAs pEryJUpOBKa TpaHCIUpaluu. BiusHue BHEIIHUX (HaKTOPOB
Ha nporuecc Tpancrnupanni. CyTOYHBIN X0 TPaHCIHAPALUU.

39. Tpancnupanus pacTeHUH pa3TUYHBIX KOJOTHUYECKUX IPYTIIL.

40. TlurmenTsl pactutenbHOro Mupa. CtpoeHme, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA
xJiopoduia.

41. KaporuHou sl U GUKOOMIMHBI — MUTMEHTHI pacTeHuil. Ux ¢usnonoruyeckas poss.

42. buocunre3 xnopoduinia. YCIoBus 00pa3oBaHus XJI0popuiia.

43. XuMHUYeCKHil cOCTaB, CTPYKTypa XioporuractoB. OHToreHes, QuioreHe3. [TurMeHTHI
XJIOPOILIACTOB.



44. Tlytn ycBoeHus yriepoaa (aBTOTpodHBIN, rerepoTpodHblii). O0mas xapakTepucTHuKa
¢dorocunTesa. Kocmuyeckast posb 3eI€HOr0 pacTeHusl.

45. CgeroBas ctaaus ¢porocunre3a. DorodochoprmpoBaHue.

46. TemHuoBas craaus ¢porocunresa. CBsA3b € cO CBETOBOM CTaaneH.

47. CpaHuTenbHas xapaktepucthka myted dorocunre3a C3 u C4. Ilyts dorocunHTe3a y
IIPEICTaBUTENIEH CEMEICTBA TOJICTIHKOBBIX.

48. Dxonorus porocunTesa. BimsiHue ¢pakropoB cpeipl HA MHTEHCUBHOCTH (JOTOCHHTE3A.

49. OOmas XapakTepuUCTUKa TpoIlecca JbIXaHUs, €ro 3HAYCHHE B IKHU3HEACATEIHHOCTU
pacteHuii. MeTonbl u3y4eHusl.

50. JlpixaHue Kak OKHCIUTENBHBIN Tporiecc. OCHOBHBIE dTambl OKUCICHUS. [[pIXaTenpHbIH
k03((pULIMEHT, ero 3aBUCUMOCTb OT OKUCIISIEMOTO CyOCcTpara.

51. MUTOXOHJIpPUM — «CHUJIOBBIC CTAHIMUY» KIETKHU. JlpIxarenpHas 1enb. MexaHusm
OKHUCIUTEIHHOTO (OoChHOPUIUPOBAHHUSL.

52. AmnaspoOHas ¢a3za apixanus. [ eHeTHYECKas CBSA3b JbIXaHUS U OPOKCHUS.

53. Huxn Kpebcea. 3naueHne ero B SJHEPreTUYECKOM OOMEHE KIICTKH.

54. TlonsitTue O pocTe M pPa3BUTUM pacTeHHil. B3auMocCBsA3b 3THUX mporeccoB. MeTojbl
u3ydenus pocra. Kpusas pocra.

55. Onrorene3 pacteHuid. Ortanbl OHTOreHesa. Mx xapakrepuctuka. JKU3HEHHBIH LIHKI
pacTeHuil.

56. JleficTBus (hakTOPOB Cpeibl HA OHTOTEHE3 PACTECHUH.

57. IlpupoaHbie perymsaropbl pocTa: KiacCHU(PHUKAIMs, XUMHUECKas NpUpOJa, MEXaHU3M
neiicrus. [IpakTuyeckoe 3HaueHnEe GUTOTOPMOHOB B IIPAKTUKE CEJILCKOTO X031 CTBA.

58. PocToBbIe U TypropHble ABHMKEHHUS pacTeHuil. VX mpucnocoOutenbHas pojib B JKU3HU
pacTeHus..

59. duroxpomHas cucTeMa pacTeHui, e€ poib B (POTOMEPUOINUECKOIN peakiuu. 3HaYeHHe
JTAHHOTO IIpoLecca B MPAKTUKE CEIbCKOT0 X035HCTBA.

60. Buzasl ycroitunBoCTH pacTeHHil. MeXaHU3MbI 3aIUThl PACTEHU TIPU CTpecce.

61. ConeycroitunBoCTh pacteHuii. [IpucrnocoduTenpHbIe MEXaHU3MBI PACTCHHN.

62. XomomocrtoiikocTh pacteHuil. [IpuunMHBI MOBpeXIeHHS M THOEIM pacTeHud mpu
JEMCTBUM HU3KHUX TEMIIEparyp.

63. Mopo3zoycroitunBocts. [Ipuunnbl rubenu pacTeHU Hpu JEHCTBUM OTPHUIATENBHBIX
TEeMIEepaTyp.

64. I'a30ycTOMUMBOCTD U YCTOHYMBOCTD K IPOHHUKAOIIEH pajualiiy y pacTeHUH.

65. Twumbl 3acyxu. Bogsblii negunut, BpeMeHHOE U ITyOOKoe 3aBsgaHue. Mepbl 00phObI C
3aCyXO0M.

66. 3acyxOoyCTOWYUBOCTHh pACTEHUH, KaK IPHUCITOCOOICHNE K IEPCHECCHUIO 00S3BOKHBAHHSI.
Pa6oter H.A. MakcumoBa.

67. Ceer kak Hkonormueckuii ¢akrop. CBETONOOMBBEIC W TEHEIIOOWBBIE PACTCHHSL.
3HaueHue cBeTa B Ipolecce HOTOCHHTE3A.

68. Iloxoii pactenuii. Bunsl mokos. [TonroroBka kK 3MMHEMY MOKOIO.

6.1.2. TunoBbIe BOMPOCHI K 3K3aMeHy 1o aucuuiuimHe «boranuka» 4. 2.

1. Yro wu3ywaer cucremaruka pacteHuii? KakoBbl ee 3ajauM, 3HAUEHHE, METOJbI
WCCJIEI0BAaHUsI, OCHOBHBIE pa3zielbl. [lepedncnnure TUIIBI CUCTEM PACTEHUI.

2. PackpoiiTe TNOHATHE O TaKCOHOMMYECKHX KAaT€TOpUAX: IJaBHbIE, IOJYUHEHHBIE.
[IpuBeauTE TAaKCOHOMMYECKYIO MEpapXui0. BplienuTe HagBHUIOBBIE TAKCOHBI: POJ, CEMEHCTBO,
MOPSIOK, Kiacc, OTAeN, uapcrBo. IIpencraBere mpaBuia HAaUMEHOBAaHUS TAKCOHOB INIABHBIX
PaHTOB BOJOPOCIICH, TPHOOB U BBICIINX PACTEHUH.

3. aiiTe orpenesneHue BU1a Kak OCHOBHON TaKCOHOMUYECKOW €IMHUIIBI, IEPEUUCITUTE €ro
KpUTEpUHN, BHYTPUBUIOBbIE TaKCOHBI. [IpeicTaBpTe OMHApHYI0 HOMEHKIIATYPY.

4. PaccMoTpuTe COBpEMEHHBIE CHCTEMBl OpraHuyeckoro mupa. OxapaxkTepusyiTe
[IpokapnoThl M SyKapuOThl Kak dTan (UIOreHe3a OJHOKJIETOYHBIX, OCHOBHbBIE OTJIHYHUS B



OpraHu3aly ux KieTok. Jlalre oOuyto XapakTepUCTUKY LAapCTB.

5. Paccmorpute ypOoBHU MOP(OJIOTHYECKON OpraHu3aluyd B SBOJNIONUH PACTCHHI.
OxapakTepu3yiTe 3Tallbl pa3BUTHS PACTUTEIBHOTO MHUpa Ha 3emiie.

1. I'pubonogodHbIie mpoTHCcThI. Bomopocin.

6. IlpuBenure OTIAMYMTENbHBIE TNPU3HAKKM MMIIEPUU XPOMAIbBEONSATHI, I[ApCTBA
Crpamuonunsl. [IpeacraBere OTnen OoMukoTa, ceMEiCTBa campojerHueBbie, (GUTOPTOPOBHIE.
[IpuBenute XapakTepHbIE UYEPThl CTPOCHHS, PA3MHOKEHHUS, DKOJOTUU TMPEACTaBUTENEH U HUX
3HayeHue. IBoyouus. Mepsl OOpbObI C MapasUTHYECKHMMH TpenCTaBUTEIsIMH. V3ydeHue B
HIKOJILHOM Kypce.

7. Jlaiite coBpeMEHHOE IMOHSATHE BOJOPOCIEH. YKaKUTE NPUHIUIBI Kiaccuukauuu u
ypOBHU MOP(HOJIIOTMYECKOM OpraHu3alii U BapUaHThl CTPYKTYp Bogopocieil. CTpoeHHe KIETKH.

8. Dkosioruueckue rpynmsl  Bopopociei. PasmHoxenue Bogopocieil. THUIBI KU3HEHHBIX
uKII0B. OUIOTEHUS «BOAOPOCIE» U OarpsiHOK.

9. Otmen OxpoduroBsie Bomopociu. Kimacc 3omotucteie Bomopociu. ([lopsaku
OxpomoHanoBble, XpomynuHOBbIe, [uapypycoBeie). CTpoeHue, pa3MHOXKEHHE, IIHKJIbI
BOocHpou3BeeHus. Pacipoctpanenue, pois B npupoje. [IpeacraBurenu.

10. Knacc nuaromoBwie Bomopocnu. Knaccudukarnus. Ilennatnsie u llentpuueckue
(pamuanbHO-CUMMETpHUYHbIE) auatoMed. CTpOeHHE, BEreTaTMBHOE M II0JIOBOE Pa3MHOXKEHHE.
Oco0eHHOCTH 1IMKJIa BOCIIpou3BeneHus. buonornyeckoe 3HaueHue aykcocrnop. Pacrpoctpanenue.
3Ha4YeHuUe.

11. Knacc Tpubodunuesbie (XKenrosenensie) Bomopociu. (Ilopsaku Bomepuessie,
borpunuessie). CTpoeHue, pa3MHOKEHUE, LIUKIIBI BOCIpOU3BeneHUsA. PacnipocTpaneHue, pojib B
npupoze. [Ipencrasurenu.

12. Knacc ®yxopunmessie (bypwie): Ilopsaxku ®DykycoBele, JlamuHapuessle,
OxtokaprnoBsle. Knaccuduxamus. Mopdonoruueckoe u anaromuueckoe crpoerre. OCOOEHHOCTH
LIMKJIOB BOCIIpOM3BeIeHUs. PacipocTpanenue u 3HaueHue npeacrasurencii. syuenue B mkoue.

13. OTmuuTenpHbIC YepThl UMITEpUU pacTeHuil. Kimaccudukanms.

OtnuunrenbHble  4YepThl IapcTBa OarpsiHok. Krnaccmdukamus u pasHooOpasme. Kiracce
[uanuanodunuessie, Ponemnodpunuessie, banrunodunuessie, Pogumennodpuuessie BOI0OPOCIH
(Dnopunen).

14. YpoBHu Mopdosornyeckoil opraHu3allid U TUIBI CTPYKTYphl OarpsHoK. BHemrnee u
BHYTpEHHee CTpoeHHe TauioMoB. CTpoeHue kKieTok. OcoOeHHOCTH pa3MHOXKEHHs. LMKkl
BOCIIpOM3BeeHUs. PacnpocTpaHeHue. OKOJOTMYECKHE TPYIIbl. XpoMaTudecKas aJanTaius.
[Tpoucxoxnenue 6arpstHok. Ponib B mpupoze.

15. Knacc XnopodunneBbie (CobctBenHno 3enennle) Boaopociu. [lopsaku
XnamunomonanoBeie, CdepomieeBsie  Bopopociu. CTpoeHHe, pa3MHOXKEHHE,  ITMKIIBI
BocnpousseneHus. [Ipeacrasurenu. Pacipoctpanenue, pois B npupoje. M3yueHue B mkoe.

16. Knace Tpebykcuopunuesie (Tpedykcuensie) Bogopocnu. Ilopsaok Xiopenaosble.
Crpoenue, pasmHoxenue. lIpencrasurenu. Pacnpoctpanenue, ponbs B npupone. Mzydenue B
HIKOJIE.

17. Knacc YnbBodunuensie Bogopociu. Ilopsaku YioTpukcoBble (Koauonoserie),
VabBoBble, TpenrenonueBblie. CTpoeHue, pa3MHOXKEHHE, I[HMKJIbBl  BOCIHPOU3BEJICHUS.
ITpencraBurenu. Pacnpoctpanenue, poiss B ipupoae. M3ydenne B mkoie.

18. Kimacc Ynboduruersie Bomopociu. [lopsaku Kmanodopossie (CudoHoKIag0BBIE),
KayneprioBsle ~ (Cudonossie,  bpuoncunossie). CrpoeHne,  pa3sMHOXKEHHE,  IMKJIbI
BOCIIPOM3BENICHUS. JKoorus. Baxueimue npeacraBurenu. Posb B mpupoe. M3ydyeHue B mkouie.

19. Otmen XapodwutoBbie Bomopocnu. Kiacc 3urnemoduiiueBbie (Konbrorarsr).
Crpoenue, pa3sMHOXKEHHUE, LIUKIIBI BocnpousBeaeHus. IIpencrasurenn. Pacnpoctpanenue, poib B
npupone. Mzyuenne B mkoie.

20. Knace XapoguuueBble BOAOpOCan. XapakTepHble uepThl Mopdooruu. PazmHoxxeHnue
Y )KM3HEHHBbIN UK. [IpencraButenn. Dxonorus u pacnpoctpaHenue. M3yuenue B Koe.

2. Cocyaucreble cIOpoOBbIe PACTEHUS



21. O6mrast xapakTEepUCTHKA BBICIIMX pacTeHH. OTIMYUTETBbHBIE OCOOCHHOCTH, BpEeMs
MIPOUCXOXKACHUS, TIperoiaraeMble npeaku. Opranbl pa3MHOXKeHUs. OTAEbl BBICIIUX PACTCHUH,
uX (pusoreHeTHYECKHe B3aMMOOTHOIICHHUS.

22. ApxeroHuanbHble pacTeHHs. lameropurHas u crnopoduTHas JUHUMA HBOJIOLHUU.
buonornueckoe 3Ha4eHHE PelyKIUHU 3apOCTKOB. [IporcxXokIeHUE IMCTHEB Y BBICIIUX PACTEHHIA.

23. JlpeBHeiimue COCyaMCThie cropoBbie pactenus  (insertae  sedes): Kiacc
T'opueodurorsie, [lopsaok bapunodurtorsie, CemeiictBo Kykconuesie, Ponsl Aeraogpumon n
Tonuoxpaoa Bpemsi cymectBoBaHus. Jkonorus. OcOOEHHOCTH CTpOeHHUs. 3Ha4YeHHUE B
MIPOUCXOXKACHUU BBICIIUX PACTCHHI.

24. Hapotnen MoxoBuaHBIE KaKk o0c00as JMHHUS SBOJIOLMHM HA3eMHBIX PACTEHHI.
OrnnunrensHblie npu3Haku. Knaccudukanus. XapakTepucTuka mpeIcTaBUTeNeH.

25. DBomrouus moxoBuHbIX. Otaen [leuenounuku, Kimacc Mapmmaniuessie. Otnen Mxu,
Kitaccer Cparnoseie, [lomuTpuxoBeie.

26. Uckonaemple miayHoBUaAHbIe. Kitacchl 30cTepodniioBble U MOMYIIHUKOBBIE. BpeMs u
yclloBUS cyuiecTBoBaHUs. OCOOEHHOCTH CTPOCHHUS U PAa3MHOKECHHS.

27. Knacc mmayHoBele. OOmasi xapakrepuctuka. [lmayHOBEIE B COBpeMeHHOU Qiope
3emnu. [luxn BocmpousBeneHUsT PaBHOCIOPOBBIX IUTayHOBBIX. [Ipeacrasurenu. [Ipaktuyeckoe
3Ha4YECHHUE.

28. Knacc CenarunemnoBsie. O01mas xapakrepuctuka. L{uki Bocipon3BeneHus.

29. Ortpen IlanoporHukoBuanele. Knacc Punuesblie. Ilonoxenue B cucreme. Bpems
cymecTtBoBanus. Mopdonornyeckoe ctpoenue. [IpeacraBurenu.

30. Ilomormen XgormmoBbie. Mopdosiornueckoe W aHaTOMHYECKoe cTpoeHue. [luki
BOCHPOU3BECHNS. 3HAUeHUE (PU3NOIOTUYECKON Pa3HOCTIOPOBOCTH.

31. Hckonaemnpie xBomieBbie. Kiaccel KnamokcuineeBnie, KiaunommcroBble, KamaMuTEL
Bpemsi cymiectBoBanus. OTiIMYUTENbHbIE MOP(OJIOTHYECKHE M aHATOMUYECKHE TMPU3HAKH.
IIpencraBurenu.

32. Tlomotmen Ilamopornmku. Ilomokenne B cucreme. Knaccudukanus. I[ukon
BOCIIPOW3BEJICHUS W OMOJIOTHYECKOE 3HAUE€HHE BO3HUKHOBEHHS PAa3HOCIIOPOBBIX IMAllOPOTHHUKOB.
[IpencraBurenu.

33. Knmacc MHuoronoxkoBbie. OCOOCHHOCTH MOP(OIOrHMM M aHATOMHHU PAaBHOCHOPOBBIX
nanopotHukoB. [{ukn BocmpousBeaeHus. [lanmopoTtHuku B mikonbHOM Kypce. IlpencraBurenmu.
Hckonaembie nanopotauku. Kiace 3uronrepuessle.

3. CeMeHHBbIE pacTeHHA

34. Ilpoucxoxnenue cemeHHbIX pacteHuid. Ilomormen  IIparonocemennsle. Bpems
cymectBoBanus. I[lobGeroBass opranuszanus. [erepocnopus. Ilopsaku IIporonrepuaueBsie u
Apxeontepucossle. [IponcxokaeHue U CTpOEHUE ceMsA3adaTKa.

35. Tlomotnen CocHoBele win lonocemMeHHblE pacTeHUs. OBOJIOLUS CEMEHHU.
Knaccudukarus.

36. Kmacc XBoitHble. OcoOeHHOCTH aHaromMo-Mopdosnoruyeckoro crpoeHus. Llukn
BocIpou3BefieHus. Mopdonoruueckas nmpupoaa ceMeHHol vemyn. CTpoeHHe U OHOJIOTHYECKOe
3HaYeHHe ceMeHU. ['0JloceMeHHbIEe B IIKOJILHOM KypCe.

37. Tllomknacc XBoiiHble. Baxneimme cemeiictBa. Ileorpadus mnpencraButenei,
OTIUYHUTENIbHBIE OCOOCHHOCTH, 3HadeHue. OxpaHa penukTOoBBIX pacteHuid. [lomkmace
KopnauTossie.

38. Uckonaemsble [lukxanosslie: [lonkmaccs! JInrnHONTeprueBble 1 beHHETTUTOBBIE.

39. Tloakmacc CaroBHukoBble. [eonornyeckass uctopus. Mopdonorus BereTaTHBHBIX
OpPraHoB, IIUKJI Bocipou3BeneHus. [IpeacraBurenu. 3HaueHHE.

40. Tlomkmacc I'mHkroBele. Mopgonoruueckue M OHTOI€HETHYECKHE OCOOECHHOCTH.
Hcropust rTHHKTO.

41. Knacc I'meroBble, mnu OOono4ukoceMeHHbIe. BakHellne OTIMYUTEIbHBIE YEPThI.
IIpencraBurenu.



42. ITomotnen MarnonnoduTuHbL. brolornueckue mMpeuMyIiecTBa IIBETKOBBIX PACTCHHM.
Knaccudukanus. [Ipuauune noctpoenus ¢uiorenernueckoit cucremsl A.JI. Taxtamxsuaa. Kinace
Marsonuoncumasl.

43. Tlogxnacc Marnomuuael. Ilonoxkenue B cucreme. CemeiicTBa JereHEpHUEBBIE,
MarHoJiueBble, uX xapakrepuctuka. [IpencraBurenu. 3HaueHue B X0351UCTBE.

44. Ilonknacc Panynkynuasl. Ilonoxenue B cucreme. XapakT€pUCTHKA U OCHOBHBIE
HaIpPaBJICHUS SBOJIOIUN CEMENHCTB JIIOTHMKOBbIE U MakoBble. [eTepoOaTMUYHOCTh Ha MpUMEpe
ceMelicTBa MoTuKOBbIE. [IpencraBurenu. 3HaueHuE B XO3SHCTBE.

45. Tlomkmacc T'amamenuauapl. Ilomokenue B cucreme. CemelcTBO Oepe3oBbIe, UX
xapakrepuctuka. [IpencraBureny. 3HadeHUE B X0341CTBE.

46. Ilonknacc Jwmienuuasl. Ilomoxenue B cucTteMe. XapaKTEPUCTUKA CEMEMCTB
KpecTolBeTHbIE, MBOBBIC. PacnipocTpanenue. [IpencraBurenu. 3HaueHne B XO3MCTBE.

47. Tlogknacc kapuodmmmuael. I[lomokeHne B cucteMe. XapaKTepUCTHKA CEMEHCTB
TBO3JMYHEIC, MapeBbie. PacnipocTpanenue, ranoputusm. [IpencraBurenu. 3HaueHe B XO35SUCTBE.

48. Ilonknacc Posunpl. Ilomoxkenue B cucrteme. CeMeiicTBa 000OBBIE, 30HTHUYHBIE, UX
xapakrepucTuka. [IpeacraBurenu. 3HaueHHe B X03sIICTBE.

49. Tlonkmacc Po3uabl. CeMeWCTBO pPO30BBIE, €ro Xapakrepuctuka. Jlenenue Ha
nojcemeiictea. [IpencraBurenu. 3HaueHue B xo3sicTBe. OOBEM MaTeprana B IIKOJILHOM Kypce.

50. Ilonkmacc JlamMuunapl — BBICHIMH 3Tal B HBOJIIOLUMU ABYAOJbHBIX. llonoxeHue B
cucreMe.  XapakTEpUCTHKAa  CEMEWCTB  MACICHOBBIE,  OypayHHWKOBBIE,  TyOOLIBETHBIC.
[IpencraBurenu. 3HaueHue B Xo3sicTBE. M3yueHue B LIKOJIBHOM Kypce.

51. Iloxmkmacc  Acrtepunapl. OTauuMTeNabHbIE IPU3HAKU  CEMEHCTBA  aCTPOBBIE.
[TpucniocoOneHre K OMBUICHHIO U pPACcCEMBaHUIO 3a4yaTkoB. Poib B coBpemeHHOH (iope.
[TpencraButenu. 3HaueHue B X035McTBE. M3yueHue B LIKOIIE.

52. Honknacc Jlunuunel. Ilomokenue B cucrteme. OTIMYUTENbHBIE OCOOEHHOCTH
ceMelicTBa OpXHUAHBIE. OBodOUMS I1BeTKAa. [IpucnocoOneHne K OMNBUICHUIO, JKOJIOTHS.
[IpencraBurenu. 3HaueHue.

53. Toaxnacc Jlumuuasl. Ilonoxenue B cucreme. OTIMYUTENbHBIE OCOOEHHOCTH
ceMelicTBa nuieitHple. CoBpeMeHHas cuctema cemeiictBa. [IpeacraBurenu. 3nauenue. M3zydyenue
B IIIKOJIE.

54. Tloaknacc KommenunoBbie. OTIUYUTENHHBIE OCOOCHHOCTH CEMEHCTB OCOKOBBIE U
35makoBbie. OCHOBHBIE THIIBI CTPOEHHUS IIBETKOB M COIIBETHH. YYacTHE B PACTUTEIHLHOM IOKPOBE
3emunu. [IpencraBurenu. Xo3sicTBeHHOE 3HaUeHHe. 3yueHue B IKOJeE.

4. OCHOBBI MHKOJIOTUH

55. HapctBo 1pubsl. CTpoeHHE Tela, MUTAHHUE, PA3MHOXKEHHUE. DKOJIOTHUYECKUE CBSI3U U
¢unorenust rpu6oB. Kinaccuduxanus.

56. Otgen XUTpUIMOMHUKOTA. XapaKTE€pHbIE UYEpThl CTPOEHHUA. Pa3MHOXEHHE U MK
pasButus. Jkonorus. [IpencraBurenu u ux 3Ha4YeHUE.

57. Otaen 3uromukoTa. XapakTepHbIe YepThl. Pa3MHOXKeHNE, IKOIOTHUs TTPEICTaBUTENIEH
U UX 3HaueHue. M3ydeHue B NIKOJIBHOM Kypce.

58. Otnen Ackomukora. Mopdosmornueckiue 0COOCHHOCTH, TUTAHUE, pa3MHOXKEHHUE. THIIBI
wionoBbix Ten. Kinaccudpukamus. Krnace remmackomunersl.  Xapaktepuctuka. [lopsaok
CaxapoOMUIIETOBbBIE: CTPOEHUE, PAa3MHOXKEHHE, 3HAYCHHUE.

49. Knacc DOyackomuuersl. OcobenHoctu. Ilnekromunerst. Ilopsaok 3BpouMeBbIe:
Mopdonorust U Ouonorusi, LMK ~BocmpousBeaeHus. llopsgok  spusndoBble: UK
BOCIIPOU3BEJICHNS, BBbI3bIBAEMble 3a00JIeBaHUs, Mepbl OOpbOBL. XO3sHMCTBEHHOE 3HAYEHUE.
N3yyenue B mikore.

50. TIupenomuuetrsl u Juckomunersl. CTpoeHue, OHOIOTHUECKUE OCOOEHHOCTH, IMKIIBI
BocnpousseneHus. [Ipeacrapurenu. 3HaueHue.

51. Otnen basuguomuxora. Ilpunnmmnel kinaccupukamuu. OcobeHHOCTH MOpP(OIOTHH.
[uxn BocniponsBeneHusi. OCHOBHOM LIMKJ BOcnipousBeaeHus. [Ipencrapurenu.



52. AdwunnodopounaHsie TUMEHOMHIETE. Mopdonoruieckne 0CoOEHHOCTH, OHOJIOTHS.
IMukn BocmpousBencHUs. BakHellne NpeAcTaBUTENW, UX 3HadeHHE. [3ydyeHue B IIKOJIBHOM
Kypce.

53. Tumenomunersl. OOmas xapakrepuctuka. llopsaku O00neTOBbIE M arapuKOBBIC,
OTIMYUTENbHbIE YyepThl. CTpoeHue mionoBbix Ten. Llukn Bocnpoussenenus. llpencrasurenu, nux
3HaueHue. M3ydyenue B mKosie.

54. Tactepomunietbl. OCOOCHHOCTH CTPOCHHS M ITUKJA BOCIHPOU3BEIACHUS. DKOJOTHSI.
IIpencraBureny.

55. Ilopsinok PkaBunnHble. L{uki BoCpou3BeACHUS U THIBI CIOPOHOIICHUS BaXKHEHIINX
napa3suTHYECKUX MpeacTaBuTeneil. boppOa ¢ pxkaBUMHHBIMU TPUOAMH.

56. Ilopsnok l'osnoBHeBbIE. [{UKIBI BOCIIPOM3BEACHUS MbLIBHOW, TBEPAOH W Iy3bIpYATOM
rojoBHU. M3ydeHue B LIKoOIIE.

57. JIumaiinuku. B3ammooTHomeHns: MUKOOHOHTa U (oToOHOHTa. Mopdomornieckoe u
aHaroMuueckoe crpoenue. Pazmuoxkenue. 3nauenue. [lpeacrasurenu. M3yuenue B mkole.

58. ®duronenos. CocraB (puTOIEHO3a: Y4acThe BHJIOB U €ro OlleHKa (00uiine, MOKpPHITHE,
¢duTomacca). BepTukanbHOE U TOPHU3OHTAIBLHOE CIOXKEHHE (PUTOIEHO3A.

59. B3aumHoe BIusHUE 31EMEHTOB (putorneHoza. @opmbl B3auMooTHolIeHUH. J(nHaMuKka
(UTOLIEHO30B.

60. PacturenbHbii mokpoB. Knaccudukanus ¢uToreHo30B. 30HBI PACTUTEIHHOCTH.
BricotHas noscHocTh. UHTpa3oHaIbHAS PACTUTEIBHOCTD.

6.1.3. KonTpoJubHas pa6ora no 6azosomy moay.o 1. [lporucrsi (2)

Bapuanr 1
1. Kakue npu3Haku 1osioeHbl B OCHOBY KilacCU(UKaLUU OarpsHOK?
2. VYKaxure OCOOCHHOCTH CTPOEHHUS KIETOYHBIX O0O0JIOUEK 3€JICHBIX, XapPOBbIX, XKEITO-

3€JICHBIX, TMATOMOBBIX, OYpBIX Bomopociei n OarpsHok. Kakue u3 HUX MO COCTaBy M CTPOCHHIO
COJMIKAIOTCS ¢ BBICUIMMHU PACTCHUSIMU?

3. CooTHecuTe HM3BECTHBIE BOJOPOCIM M OarpsiHKH C ONPEICICHHBIMH HSKOJIOTUYECKUMHU
rpyniamMu.
4. Oxapakrepu3yiTe u npoaHaAIM3UPYUTE HUKI BOCIIPOU3BEACHUS XJIAMUIOMOHA/IbI.
S. [TpuBeaure npuMepbl BoAOpociedl M OarpsHOK, MK BOCIPOM3BEIEHHUS KOTOPBIX
OCYILECTBIISICTCS: 0€3 CMEHBI IOKOJCHHH.
Bapmuanr 2
1. Kakue npu3Haku 1osioKeHbl B OCHOBY KJIacCU(UKALIUU 3€JI€HBIX BOJOPOCIIE?
2. KakoBbl 0cOOEHHOCTH BHELIHETO U BHYTPEHHETO CTPOSHUS XJIOPOILIACTOB

(xpomaTto(OpoB) 3€ITEHBIX, XaPOBBIX, KEITO-3€JEHBIX, TUATOMOBBIX, OYPBIX BOJAOPOCIEH 1
OarpsiHOK? Kakue u3 HUX MO COCTaBY SBISIOTCS MPUMHUTUBHBIMU M COBEPILIEHHBIMH C TOUKH
3pEHHS MPUCTIOCOOICHUSI K BhITOMHAeMbIM (yHKIMsIM? Kakne u3 HUX 10 COCTaBy U CTPOCHUIO
CONMMKAIOTCS C BHICIIIMMU PACTCHUSIMHU?

3. Kaxkue rpyniibl Bomopocieit MOTiiu CTaTh MpeIKaMu BhICIINX pacTeHuil? OTBeT
o0ocHyHTe.
4. Oxapakrepu3yiiTe 1 IpoaHAIM3UPYHTE UK BOCTIPOU3BEACHUSI YIOTPHKC.
5. [TpuBenuTe mpuMepsl BOAOPOCIEi U OarpsHOK, LIMKI BOCIIPOU3BEACHUS KOTOPBIX
OCYIIECTBIISIETCS ¢ N30MOPGHON CMEHOM MOKOJICHUH.

Bapuant 3
1. Kaxkue mpu3Haku 1oJI0KeHBI B OCHOBY KJIACCH(UKAIIMK XapOBBIX BOJAOPOCIICH?
2. Kak sBosorimoHupoBall MoJja0Boi mporiece y Bogopocieil u 6arpsiHok? Kakue rpynmsl
JOCTUTJIA B ’TOM HaUBBICIIETO Pa3BUTHS?
3. KaKO€ 3HaY€HUEe UMEIOT BOJOPOCIH B IpUpoe?
4. Oxapakrepu3yiiTe 1 IpoaHAIM3UPYHTE HUKI BOCTIPOU3BEACHUS rToMpOHEMa (IHaTOMEN ).
5. [TpuBeauTe mpUMeEphl BOAOPOCIEH U OarpsHOK, UK BOCIPOU3BEIEHUS KOTOPBIX

OCYIIECTBIISIETCS C TETEPOMOPPHON CMEHOU MOKOJICHUH M TIPe00IalaHieM TaIlIOHTa.



Bapuanr 4

1. Kakue npu3Haky M0JI0XKEHbI B OCHOBY KJaccu(UKauu OypbIX BOAOPOCIIEi?

2. KakoBbl OCHOBHBIE HampaBlieHUs (PUIIOTEHUH U SBOJIIOLIMU BOAOPOCIEH U GarpsiHOK

COIJIACHO TEOPUU HE CUMOMOTEHHOT'O IPOUCXOKACHUS ?

3. Kaxkwue rpynibsl Bogopociieid MOTJIM CTaTh MPeIKaMU BRICIIMX pacTeHui? OTBeT

obocHyiiTe.

4. Oxapakrepu3syiite 1 IpoaHAIM3UPYUTE LUK BOCTIPOU3BEACHUS Ki1agodopa.

S. [TpuBeauTe MpUMEPHI BOAOPOCIEH U OArpsHOK, IUKI BOCIPOU3BEICHUS KOTOPBIX

OCYIIECTBIISIETCS C reTepoMop(HOI CMEHOI MOKOJICHU U MpeodIaaHueM AUILIOHTA.
Bapuanr 5

1. Kakue npu3Haku 1oyiokeHbl B OCHOBY KJIaCCU(UKALUU JUATOMOBBIX BOJOPOCTEii?

2. VYkaxxute 0cOOEHHOCTH 3aIlaCHBIX BELIECTB 3€JIEHBIX, XapOBbIX, KEJITO-3EJIEHbIX,

JTUATOMOBBIX, OypbIX Bogopociei u 6arpsHok. Kakue u3 HUX 10 COCTaBy U CTPOCHUIO
COJIMKAIOTCS C BBICIIMMU PAaCTEHUSIMU?

3. Kakwue npeacraButenn BoJopocieil 1 0arpsHOK U KaK UCHOJIB3YIOTCS YETIOBEKOM?
4. Oxapakrepu3yiiTe U IpoaHaAIM3UPYUTE HUKII BOCIIPOU3BEACHUS KayJIepIIbI.
5. [TpuBenuTe mpuMepsl BOAOPOCIEH U OarpsHOK, LIUKIJI BOCIIPOU3BEIECHUS KOTOPBIX

OCYILECTBIISICTCSI 0€3 CMEHBI TOKOJICHH.
6.1.4. KonTposbHas padora mo 6azosomy Mmoay.Ja10 4. OCHOBbI MUKOJIOTHH. (2)

Bapuant 1

1. ITonoxxenue rpubOB B cCTEME OPraHUYECKOI0 MHpa

2. MuxkoJjiorus, anoTenui, Xouno0a3uaus, SUMAUN, IIa3MOIuH

3. VYkaxuTe CHUCTEeMaTHYeCKOoe MoJoXeHue o0bekra. Onummre OCOOEHHOCTH JaHHOTO

IPEJICTaBUTEIISA: CTPOEHUE TeJla, IUTaHUE, paCIPOCTPaHEHUE, 3HAUEHUE,

KU3HEHHBIN LK.
Bapuanr 2

1. Ipunnune! kiaccudukanuy rpuOoB. XapakTepucTHKa KI1aCCOB,IOIKIACCOB, TOPSIKOB

/mpuMepsl/.

2. Ckneponuu, pparModa3uum, BEIOM, yPE10CIOpPbl, ITATHH.

3. VkaxuTe cucteMaTHuecKoe MojaoxkeHue oobekTa. Onumure 0COOEHHOCTH IaHHOTO

IIPEJICTABUTEINS: CTPOEHUE Tella, INTaHNE, PACIIPOCTPAHEHNE, 3HAYEHHE, )KU3HEHHBIN ITUKII.
Bapuant 3

1. Okonorus rpudos. IIpoucxoxaenne rpudoB.

2. llenoTunHeIil MuLIenNi, KiIedcTOTENNH, Oa3UIMOKapII, TpaMa, canpur.

3. YkaxxuTe CuCTeMaTHUECKOe MOJI0KeHHEe 00beKkTa. ONMUIINTE 0COOEHHOCTH TaHHOTO

IIPEJICTABUTEIIS: CTPOEHUE Tella, IUTaHNe, PaCPOCTPaHEHNE, 3HAUEHHE, )KU3HEHHBIN ITHKII.

Bapmuanr 4
1. OcoOenHocTH BHEUIHEHN (POpMBI U cTpoeHHUs Tena rpu0oB. THUIIBI CTPOSHUS MULIENHSL.
CrpoeHne TpHUOHON «KIETKUY.
2. [lepurenuit, rumeHui, raeda, TeICHTOCTIOPHI, TAPA3UT.
3. VYkaxure cucreMaTuyeckoe MojioxkeHue oobekra. OnUInTe 0COOEHHOCTH 1aHHOTO
MIPEJICTAaBUTEIS: CTPOEHUE Tella, IUTaHNe, PaclpOCTPAHEHNE, 3HAUCHHE, KU3HEHHBIN UK.
Bapuanr 5
1. Crneunanu3zanusi TpuO0OB B TUTaHUU:

a) TUMBI TUTAHUS TPUOOB, UX crienupuKa

0) cnenuanu3anys K mapa3uTHOMY UTaHUIO /puMep/ BHE- U BHYTPUKIIETOYHBIH, BO3/ICIICTBIE HA

OpraHu3M X0351MHa, 0COOEHHOCTH Pa3MHOKEHHS

B) crielMaau3anus K canporpopuu

') cuMOMOTpO(dHBIE TPUOBI.

2. Ack, rumeHo(op, BOJIbBA, MMKHUIBI, TETEPOTATITH3M.

3. VYkaxuTe cucreMaTuyeckoe MmojokeHue oobekra. OnuIunTe ero 0coOOeHHOCTH.
Bapuanr 6



1. OcoOGeHHOCTH CTPOCHHUS U PA3MHOXKEHUS IPHOOB, CBA3BIBAIONINE WX C BOJHBIMU MPEIKAMHU

/XUTPUINOMHULICTHI, OOMULIETHY/.

2. Apxukapm, nmapadussl, IEpUANi, pa3HOX03IUCTBEHHOCTD, KAITUITUIIH.

3. VYKaxuTe CUCTEMaTHYECKOE MOJI0KEeHHE 00beKTa. ONUIINTE 0COOEHHOCTH JAaHHOIO

MIPEACTABUTEISI: CTPOEHHUE Tea, MUTaHKUE, PaCIIPOCTpaHEeHUe, 3HaUYeHNE, KU3HCHHBIN ITUKJT
Bapuanr 7

1 IIMKJIBI TOI0BOTO BOCTIPOM3BEICHHS TPHOOB:

a) HU3IIUX /3UTOMHUIIETOB/

0) BBICIIIUX — aCKOMHUIIETOB, Oa3zanomMuiieToB. x conocrasienue. Yto o0Iero B pa3BUTHH

CYMKH ¥ 0azuauun?

2. 'eMHUacKOMHIICTHI, ITUCTUIbI, AHTHOKAPITHBIC IIJI0IOBHIE TEJIa, TEICHUTOITYCTYJIbI, TPO(OTAKCHC.

3. YKaKHUTe CUCTEMATHYECKOE MOJI0KEHHE 00beKTa. OMUIINTE 0COOCHHOCTH JAaHHOIO

MIPEACTaBUTEIS: CTPOSHHUE Tea, MUTaHKUE, PaCIIPOCTpaHEeHNe, 3HaUCHUE, KU3HCHHBIN ITUKIL.
Bapuanr 8

1 Tunel MIOJOBBIX TSI ACKOMHUIIETOB M 0a3UIUOMMIIETOB. HUeM OHM OTIMYAIOTCA?

2. Konuauu, cTepurmMbl, TeMUAHTHOKAPITHBIC TIOO0BBIE Tela, SHA0(DUTHBIN MHUIICTUH,

raMeTaHTHoraMus.

3. YKaXXuTe CUCTEMAaTHYCCKOE ITOI0KEHHE 00bekTa. ONUIINTE 0COOSHHOCTU JAHHOIO

MIPEACTABUTEIS: CTPOSHHUE Tea, MUTAaHUE, PaCIIPOCTPaHEHUH, 3HaUECHUE, KU3HCHHBIN ITUKIL.

BapuanTt 9
1. Ik pa3BUTUS TBEPAOU, NIBIIILHOM U ITy3bIPYaTOM I'OJIOBHU.
2. JMIm1o61oHT, TIa3MoraMusi, OTHOX035HCTBEHHOCTh, MUKcaMeba, 0a3uIusl.
3. YKaxkuTe cucTeMaTu4ecKkoe mojioskeHne o0bexTa. Onummre 0COOEHHOCTH TaHHOTO
MPEACTABUTENS: CTPOEHHUE TEJIA, TUTAHUE, PACTPOCTPAHEHUE, 3HAUEHUE, KUXHEHHBIN I[TUKII.
BapuanTl0

1. [TpucnocobeHME K Mapa3uTHICCKOMY 00pa3y KHU3HU Y CHOPBIHBH. LUK pa3BUTHS CIIOPBIHBH.

2. TpuxoruHa, coMmaToramusi, perenTaKyJ, CriepMaIiu, CEBIOTIOIMH.

3. YKaXXuTe CUCTEMATHYCCKOE IT0JI0KEHHE 00bekTa. ONUIINTE 0COOSHHOCTU JAHHOIO

MIPEACTABUTENS: CTPOSHHUE Tea, MUTAaHKUE, PaCIIPOCTpaHEeHUe, 3HaUCHNE, KU3HCHHBIN ITUKJT
Bapmuanr 11

1. Kakoii 00pa3 *KU3HU BeIyT pKaBUUHHBIE TPUOBI, U B YEM UX OTJIMYUE OT TOJIOBHEBHIX?

2. ACKOCTIOpBI, KapUOTaMUsl, BTOPUYHBIN MHIICIIH, altoTaMusi, TIOJTHBINA ITUKI PA3BUTHS.

3. VKaxuTe CUCTEMATHYECKOE ITOJI0KEHHE 00bekTa. ONMUIINTE 0COOEHHOCTH JaHHOIO

MIPEJICTABUTEIISI: CTPOCHUE TeJla, TMTaHNe, PACIIPOCTPAHCHNE, 3HAUCHHE, YKU3HCHHBIN ITHKIT.

Bapuanr 12
1. Kakoe mecTo B 3BOJIIOLINY IPUOOB 3aHUMAIOT CIM3€BUKHU? JKU3HEHHBIN UK THTUYHOTO
cinseBuka. [lpeacraButenu canpouThl U Mapa3uThI.
2. ['uneptpodus, runepmiasus, YHAONEPUINN, 0a3UIUOCTIOPHI, TOJUIIOPOBAs CETITA.
3. VYkaxure cucreMaTuyecKkoe nojioxkeHue oobekra. OnUInTe 0COOEHHOCTH IaHHOTO
IIPEJICTAaBUTEIIS: CTPOEHUE Tella, IUTaHNe, paCPOCTPaHEHNE, 3HAUEHNE, )KU3HEHHBIN ITHKII.
Bapuanr 13
1. Kaxkue ctagnu BKIIIOYaeT MoJIOBOE pa3MHOXKeHUe Bhicnx rpudoB? [lepeuncnure

OCHOBHBIE sJIepHbIe (ha3bl KU3HEHHBIX IIUKJIOB rpuboB. Yem oHM npencTaBieHsl? Kakoe mecto B

JK.L1. 3aHMMaeT peayKIHOHHOE JAeJIEHUE Y HU3UINX U BBICIINX IprOOB?

2. CanpoduTsl, criepMaIum, SKCIUITYJI, GUATUIbI, TUIa3MOAUH.

3. VYkaxkuTe cucreMaTu4ecKkoe mojiokeHne oobexta. OnummnTe 0COOEHHOCTH TaHHOTO

IIPEJICTABUTEINISA: CTPOEHUE TeJla, INTaHUE, PACIPOCTPAHEHUE, 3HAUEHUE, LUK Pa3BUTHUS.
Bapuanr14

1. Mopdonorus ciaoeBuIna JUIIaHHUKOB. AHATOMHUYECKOE CTPOCHUE CIIOEBHUII.

Pa3smHoxeHue.

2. Ilepuauit, u3uauu, apxXuKapIl, NEPUTELUHI, TpaMa.



3. VKaXuTe CHCTEMAaTUYECKOE MMOI0KEHNE 00bekTa. OnUInTe 0COOEHHOCTH TaHHOI'O
HpeI[CTaBI/ITe.H}I.

Bapuanr 15
1. [Tonoxenue MUIIAMHUKOB B CUCTEME OpraHnyeckoro Mupa. OnpeneneHue TUIIaiHIKOB.
B3aumooTHOLIEHHS] KOMITOHEHTOB JIMIIAHHUKOB.
2. [{eHOUMTHBIN MHIIETNI, BETTIOM, arlOTEIUH, canpo(uTh, COpeIuu.
3. VYKaxkuTe cucTeMaTH4ecKoe moJjioskeHne o0bekTa. OnuimuTe 0cCOOEHHOCTH

JaHHOT'O HOpPCACTABUTCIIA: CTPOCHUC TCJId, NUTAHUEC, paCIPOCTPAHCHUC, HUKII PA3BUTHA, 3HAUCHUC.

6.1.5. Bonnpocs! M 3aaHusl K KOJUIOKBHYMY (2) «Bpicuine cniopoBbie pacTeHUsD):

1. [lonsiTHe © TakCOHOMHMYECKHUX Kareropusx. Bupa, ero kputepuu. IlpaBuiia
HAUMEHOBAHUS TaKCOHOB ITIAaBHBIX PAHTOB BOJIOPOCIICH, TPUOOB U BBICIINX PACTCHHIA,

2. CoBpeMeHHbIE CUCTEMBbl OpraHM4eckoro mupa. [IpokapuoTbl M 3yKapuOTHl Kak
sTanbl GUIOTeHe3a OJHOKIETOUHBIX. OO0IIast XapaKTepUCTUKA [apCTB.

3. IIpenkun Bpicimx Pactenuii. KakoBbl THUIIOTE3bI O MNPOUCXOXKACHUU BBICIINX
pacteHuii?

4, Mopdomoro-anatomuueckas quddepenmnuanus BP B onTo- u ¢unorenese. Kakopsr

aJalTallMOHHbIE TPU3HAKK BBICIIMX pACTEHMH BO BHEIIHEM CTPOEHUUM U BHYTPEHHEH
muddepeHIanuy Teja B CBA3M C OCBOSHHEM BO3AYIIHO-HA3eMHOI cpefpl ooutanusa? BepostHbie
NyTH TPOUCXOXKACHUS MHUKPODUIBHBIX W Makpo(uiabHBIX JUCThEB. Kakue mpeoOpasoBaHus
npereprena creispHas CTPYKTypa OCEBBIX OpPraHOB Yy MHUKPO(PHUIBHBIX U MaKpO(UIBHBIX

[AallOPOTHUKOB?

5. OObsicHuTe  OMONIOTUYECKYH0  CYIIHOCTb M JBOJIOLHMOHHOE  3HAYEHUE
Pa3HOCIIOPOBOCTH.

6. Pasmuoxenune Beiciux pacteHuit (BP): ©Oecmonoe, mnonosoe. Cnopodur,

CIIOpaHTHUHU BBICHIMX pacTeHui. ['lameTrouT, raMeTaHrui U raMeThl BeICHIMX pacTeHui. [lokaxure
BO3MOXHBIE ITyTHU IMPOUCXOKIEHHUS OPraHOB IOJOBOTO Pa3MHOKEHUS (aHTEpPUIUs, apXETOHUs)
BBICIIMX PACTEHUM.

7. [TpencraBbTe 00OOIIEHHBIM >KU3HEHHBIN LMK COCYAMCTBIX DPAaCTEHMH B BHUJE
cxembl. [IpaBusibHOE YepenoBaHWE MOKOJICHUN B IuKIe pa3BuTus BP. DBomonus *KU3HEHHOTO
uukia BP. I1ooBo# nporece CriopoBbIX U CEMEHHBIX PACTEHUIA.

8. Knaccugukanus Boicminx pacteHuil. KakoBbl OCHOBHBIE OT/IEIIbI BHICIIUX PaCTEHUN
U UX QUIOTeHETUYECKHE B3aUMOOTHOILICHUS.
9. Moxoobpa3usie — Bryomorphae — ramerodurHas ~JIMHUS  3BOJIOIHH.

OTnuuuTeNnbHBIE TPHU3HAKM MOXOBHJHBIX, OTJIHYAIOIIME UX OT COCYAMCTBIX PpacTCHHH.
Knaccudukanus. [IpencraBurenu.

10.  YkaxuTe dYepThl BBICOKOH OpraHW3allMd M OTHOCUTEIBHOW NPUMHUTHBHOCTH
NaJICO30MCKUX TUIAYHOBHUHBIX. B 4eM MOXHO BHJIETh Y3KYIO CICIHAIM3AIUI0 3THX PACTCHHI,
npHUBeNIyIo K ux BeiMupanuioo? Kiace 3octepoduinossie — Classis Zosterophyllopsida. TTopsiaku
IpenaHo(puKycoBble, TporonenuaoaeHaposie — Protolepidodendrales, nenumonmeHapoBbie —
Lepidodendrales.

11.  Ha3oBuTe IIAyHOBUIHBIC PACTCHHUS, KOTOPBIE IO CTPOCHHIO MEraclOpaHTHEB
OoJiee BCero HaITOMHHAIOT CEMEHHBIE PACTEHHUS. DTO BEIMEPIINE MM HBIHE KHUBYIIUE (HOPMBI?

12.  Ortpgen [TarmopOTHUKOBHTHBIE - Polypodiophyta.
Knacc Punuesie — Classis Rhyniopsida. Ocobennoctu crpoenusi. KakoBa ux poiib B 9BOJIOIMU
pPacTUTENBHOTO Mupa?

13. Uckomaembie xBomeBuanbie: KamamocraxueBsie — Calamostachyales, Kiacc
KnunomuctaukoBeie  —  Sphenophyllopsida,  Knamokcuimeessie.  Kakue — BbIMepinme
YJICHUCTOCTEOCIbHBIE MOKHO CUHMTATh NPEIKaMH COBPEMEHHBIX XBoulei? Korma oHm mocturin
paciBeTa U moueMy BbIMepIin?

14.  TlepBomanopoTtHuku. Bpems xwusznu. OcobOeHHocTH cTpoeHHs. [IpencraBuTew.
OxapakTepu3ynTe UX IBONIOIUOHHBIC CBSA3U U 3HAYCHUE B YBOJIOIMN PACTUTEIBHOTO MHpA.



15.  TlokakuTe BOZMOXKHYIO 3BOJIOIMIO CIIOPAHTHUER Y MAIOPOTHUKOB.

16. Husmme cemennsie pactenus. I[lomotaen Ilparonocemennsie Progymnospermae.
[TpoTonTepuaneBbie - Protopteridales. ApXeOonTeprcoBbIC -
Archaeopteridales. Bpewmst xu3HH, 0COOCHHOCTH CTPOCHUS, TPECTABUTEIIH.

17.  Ha3oBuTe W3BECTHBIX BaM MPEICTABUTENCH (JIOPHI BHICIIMX CIIOPOBBIX PACTCHHM
JICBOHA U KapOOHA, YKAKUTE MX CHCTEMATHYECKOE IMOJIOKEHHE. B dYeM WX OTJIWYHsS OT HbIHE
YKHUBYIIUX TPEICTABUTEIICH TEX e KJIacCOB?

18.  KakoBO cTpoeHHE U MPOUCXOXKICHHUE ceMs3adaTka rojoceMeHHoro pactenus? Uto
HPEJICTABISAIOT cOOOW KPOIOIIHME M CEMEHHbIC YellyH, KaKOBO WX MpoHcxoxacHue? OCHOBHBIC
pasyinyusi FOJIOCEMEHHBIX M MOKPHITOCEMEHHBIX PACTCHUIA.

19. Uro mpexacraBisioT coOOH KpOIOIIME M CEMEHHbIE YEIIyH, KakoBO HX
IpoUCX0oXxaeHue?

20.  KakoBbl mpeuMyllecTBa CEMEHHBIX PACTEHHl, CIIOCOOCTBYIOIIME aJalTallud K
HA3E€MHBIM YCJIOBHUAM? DBOIIONHS CEMEHHU, €T0 CTPOCHHE M OMOJIOTHYECKOE 3HAUCHUE.

21. Korna Bo3nukiu Ha 3emiie nepBoie cemeHHble pacTeHusi? Kiacc CaroBHUKOBbBIE -
Cycadopsida. [Tonknacc Jlurnnonrepuessie — Lyginopteridae. Xapakrepucruka.

22.  Tlomknacc CaroBuukoBsie — Cycadopsidae. Ha3oBure dYepTsl OTHOCHTENBHOI

NPUMHTUBHOCTH B CTPOCHHUU TeJla U TPOLIeccax Pa3MHOXKECHHUs TpecTaBuTeneid. Korna nmosBuinch
Ha 3emIie MpeICTaBUTEIH 3TOro kiacca? Kak pacrpocTpaHeHbl B HACTOsIIIEE BpeMs?

23.  Knacc CarosuukoBsie — Cycadopsidae. IToakmacc bennerrutoseie — Bennettitidae.
Bpemst sKu3HH, 4epThl CXOCTBA C CATOBHUKAMH U OTJIUYHUS OT HUX, POJIb B IBOJIOIMH PACTCHHIA.

24, [Moxxnace I'mukroseie — Ginkgoidae. KakoBa reosiornueckast HCTOPHSI THHKTO?

25. Knacc T'mukroBele  (OmimatepanbHO-cemeHHbie) — Ginkgoopsida: IToaxmacc
['mocconrepucoseie — Arberidae (Cemennble nanmopotHuky, BeiMep). [lonknace Kelitonuesbie -
Caytoniidae. Bpems sxusuu. OcodbeHHOCTH cTpoeHus. [IpencTaBuTenu.

26. Kakyro rpynmy MCKOIIaeMbIX T'OJOCEMEHHBIX PACTEHUN CUMTAIOT MCXOJHOW IS
Kiacca XBOWHBIX? KpaTko omuimmTe 3TH pacrteHus. VIckomaemble MpEACTaBUTENN Kiacca
CocuoBsie — Pinopsida. IMopsgox kopmautoBbie — Cordaitales. IToakinace XBoitabie (Pinidae):
CewmeiictBo Walchiaceae, Voltziaceae. Bpemst xu3uu. OcobeHHOCTH cTpoeHus. [IpeacTaBuTeru.

27.  Kiacc I'neroBeie - Gnetopsida. KpaTtko onummte 001K ¥ 00pa3 )KU3HU PACTCHHIA
U3 KJ1acca 000I09KOCeMeHHBIX. KakoBbl 0COOEHHOCTH pa3BUTHS UX TaMeTO(pUTOB?
28.  TlpocieauTe SBOIOIUIO TaMETOPUTA Y ApXCTOHHABHBIX PACTEHUH:

a) HBOJIFOLIMIO MY>KCKOT'O raMeTo(UTa pa3HOCHOPOBBIX;
0) HBOJIIOLIMIO JKEHCKOT'0 TaMeTO(PUTa Pa3HOCIIOPOBBIX;
3aganus KoJJI0OKBUYMa «BbIclIMe cCIOPOBbIE PACTEHUS»

No | IIpusnaku Mox [Ina- | Cemarm | XBowy | Muoro | Caib- CaroB- | CocHa
m/ KyKyIlI- | yH -HeJa HOKKa | BUHHMS | HUK
I KHH JIeH

1 2 3 4 5 6 7 8

KN3HEHHAS ®OPMA:
1. | Tpassl
2. | HepeBbs
CTEBEJIb:

3. | Hagsemusrit
4. | Kopuesuie
5. | YneHuctslit

JIMCTBA:

6. | MukpodmisH
ble




7. | MakpoduibHbI

e

KOPHEBAS CUCTEMA

8. | OrcyrcTByeT
9. | CrepxHeBas
10 | MoukoBaras
11 | JuxoTomuuec

KA

BETBSIIUECS

KOpHHU

CIHOPAHI'MUA
12 | B konockax
13 | B mmmkax
14 | B crioporone
15 | B copycax

CITIOPBI:
16 | PaBHBIC
17 | PasHble
FTAMETO®UT:

18 | JIucrocrebenpH
BbIN

19 | CnoeBLOBBII

20 | PemymmpoBan-
HBII

B HIUKIJIE PA3BUTUA [TPEOBJIATAET:

21 | 'ametodut

22 | Cnopodur

CUCTEMATHYECKOE ITIOJIOXEHUE, KJIACC:

23 | 3eineHbie MXU

24 | IlnayHOBUHBIC

25 | XBowmeBuaanie

26 | ITamopoTHUKOBH
JHBIE

27 | IlIumkoHOCHBIE

6.1.6. Bonmpochl u 3ajaHNsl K KOHTPOJILHOI padoTe «CeMeHHbIe pacTeHus» (2).

1. PaccmorpuTe npeajioxkeHHblil nBerok. Hanummure ero gpopmyay, HauepTure AuarpamMmmy.
®opmyna

Jwnarpamma
2. Onpenenure npeaioxkeHHoe pacrenue 10 Buaa. Hazpanue 3anuimmure:
CeMelCcTBO Pon Bun

3. YkakuTe IMarHOCTHYECKHEe NMPU3HAKHU CeMeicTBa M0 npeIokeHHoH (oTorpaduu:

4. OTBeTHTE HA NPEAJIOKEHHBIH BOIPOC:

1. KakoBbI TMIIOTE3bI MPOUCXOXKIEHUS 1[BETKA?

2. HazoBute XxapakrepHble 0COOEHHOCTH MarHOJIUONCHA?

3. KakoBbI NPUHIUIIBI TOCTPOEHUS (PUIOTEHETUYECKONH CHCTEMBbI?

4. KakoBrbI mpenmMyIiecTBa IBETKOBBIX pacTEHUI B reHepaTUBHOM chepe?



5. [lepeuncnure  XapaktepHble  ocoOeHHOCTH  Jmmoncupa?  KakoBo — ux

IpOUCXOXKAcHUE?

6. HazoBute moakmaccel, 00pa3yrooIye KiIacC JIMJIMOICHJ, TOKWKUTE HX
(GUIOTeHeTHYECKUE B3aUMOOTHOIIICHUS, TIPUBEIAUTE KPATKYIO XapaKTEPUCTHKY?

7. HazoBute mnonkiaccel, 00Opa3yroliue Kiacc IBYIOJbHBIX. [IpuBeauTe KpaTKyro
XapaKTePUCTHUKY MOJKIACCOB, UX (DUITOTCHETHYECKHE B3aMMOOTHOIICHHUS.

8. KakoBbl ~ OMOJIOTMYECKHE TMPEUMYIIECTBA IOKPHITOCEMEHHBIX PACTCHUH B
BEreTaTuBHOM cepe?

9. Kakas rpynma nmokpbITOCEMEHHBIX PACTCHHIM CYMTAETCS Hanbojee MPUMUTUBHON 1
noueMy? HazoBure npeacraButeneil, 1aiiTe UX XapakTepUCTUKY (KpaTko).

10. [TepeuncnuTe TaKCOHBI, NMPUHATHIE B CHUCTEMATHKE IBETKOBBIX. KakoBBI mpaBuiia
HAaMMEHOBAaHMSI TAKCOHOB IIABHBIX PAHTOB MO TUIIOBOM HOMeHKIarype? [IpuBenuTe npumepsl.

11. Hamumure HazBanumsa mnoakiaaccoB no cxeMe A. Taxramxsma. Pasmecture B

KOHTYypE KaKJI0i "BETBU'" H3BECTHBIE BaM CEMEHCTBA COOTBETCTBEHHO WX (DUIOTCHETHUYECKHM
CBSI3SIM.

12. Ilepeunciure BaXKHEHIIME KPUTEPUM IHPUMUTUBHOCTH U 3BOJIOLMOHHOU
IIPOABUHYTOCTH LBETKOBBIX pacTeHuil 1o A. JI. TaxTamxksny.

13. KakoBel HampaBneHuss B 3Bomtouuu 1BeTka? Ilepeuncnure  npu3Haku
SHTOMO(MIBHBIX U aHEMO(UIIBHBIX PACTEHUH.

14. [Tepeuncnure npu3Haky HaUAPCTBA YYKapHUOT.

15. Ilepeuncinre npru3Haky napcTBa PacTeHns n BXOIALIUX B HETO MOALIAPCTB.

6.2. OueHo4YHbIE CPeACTBA IJIsl TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH.

6.2.1. CocTaBjieHHe AaHAJTUTHYECKOT0 0030pa Ha NMPeAJI0KeHHYI0 Temy (3).

1. Bux kak OCHOBHAash TaKCOHOMHYECKAs €JIMHHIIA, €ro KPUTepuu. TaKCOHOMHYECKAS

uepapxusi.

2. OUIOTeHETHYECKNE CUCTEMBl OPTAaHWMYECKOTO MHUpPA: TPAJAUIIMOHHBIC U AIbTEPHATHBHBIE,
NPUHIUITBI KX TIOCTPOCHHUSI.

3. [IpokapHrOThI ¥ DYKapUOTHI KaK dTamnbl PHIIOTEHE3a OJHOKICTOYHBIX. OCHOBHBIC OTIHYHS
B OpTaHH3aIUH KIETOK.

4. OOmast XapakKTEepUCTHKA IAPCTB U MOIAPCTB OPraHUYECKOro Mupa. Paznudue B3risioB
Ha 00BEM LIapCTB.

5. CTaHOBJICHHUE U ITyTH 3BOJIOIMN 0OOBEKTOB PACTHTEIHHOTO MUPA.

6. YpoBHU MOP(}OIOTHUECKOI OpraHu3alliy B IBOJIOLUN PACTEHUH.

7. DTambl pa3BUTHS PACTUTEIILHOTO MUpa Ha 3eMIIe.

6.2.2. Pazpa0oTaiiTe KOHCIEKT ()JIOPBI 10 BHICIIMM CNIOPOBBIM pacTteHusaM (4). Bersicuure
HOBEHIIYI0O HOMEHKJIATypy BHIOB, IIpEJICTaBbT€ OOOOIIEHHbIE JaHHBIE [0 3KOJOTHH,
pacrpoCTpaHEHHIO BUOB B IIpe/ieax paioHa UCCIEA0BaHNs, OTMETHTE PEJKNUE BUIBI.

6.2.3. Omnpeneaure BbICHIME CIOPOBbIe M IBETKOBbIC PACTeHUsl A0 BHAA 10
onpeneaurteasm (5).

6.2.4. BpinmoJiHMTE MHAMBUAYAJbHbIE JOMAaLIHUe 3a1aHus (6).

PA3/IEJI 1. Beicuiue cnopoBbie pacTeHHs
MoxoBuanbie (U3 Ne 1)
[Touemy reyeHOUHBIE MXH CJIETYET OTHOCUTH K BBICHIUM PACTEHUAM?
Kakne 0coOGeHHOCTH OpraHu3ali W pa3BUTHUS IMMEYEHOUYHUKOB CBHJIETEIBCTBYIOT 00 HX
MPUMHUTUBHOCTH U CONMKAIOT UX C HUZLIUMU PACTECHUSIMU?



Kak mpencraBnensl ramMeTopuT ¥ Cropo@UT B IHKJIE BOCIHPOU3BEICHUS TMEUYCHOYHUKOB
(mampumep, mapiraninuu)? B kakue MOMEHTHI IIMKJIA OCYIIECTBISETCS MEPEeX0] OT TaruiouIHON
(ha3bl K TUIIOMIHONW U HA000pOT?

Kakue mopsiiku kiacca TIEYeHOYHUKOB OOJAA0T TAJUIOMHBIM CTpOEHHEM ramerodura, a
KaKue JINCTOCTEOeIbHBIM?

JIJis KakuX MOPSIIKOB MEYCHOYHUKOB XapaKTepHA MEHbBIIAs, a I KaKUX OOJbIIasi peayKIIHs
criopouTa?

Oxapaxkrepu3yiite reorpaduueckoe pacpoCTpaHEHUE IIEYCHOYHUKOB.

Kakue 4yepThl B cTpoeHUU raMeTo(UTa JUCTBEHHBIX MXOB CBSI3aHBI C MPUCIIOCOOJICHUEM HX
K )KU3HU B HA3€MHBIX YCJIOBHSIX?

Kakune 4weptel B cTpoeHMH cropoduTa JUCTBEHHBIX MXOB CBHUICTEIBCTBYIOT O
MPHUCTIOCOOJICHHOCTH K CYXOITyTHOMY 00pasy KU3HH?

B xakoM HarnpaBiieHHH 111 SBOTIOIUS CIIOpoduTa MXOB?

OxapakTepu3yiTe pacpoCTpaHEHUE 3€JICHBIX MXOB, 3HAUEHUE UX B MPUPOJIC U HAPOTHOM
xo3siicTBe Poccun.

KakoBbl 0COOCHHOCTH CTPOCHHS Tella C(HAarHOBBIX MXOB M KaK OHU CBSI3aHBI C YCIOBUSIMH UX
oburanus?

Onummre poib charHoBBIX MXOB B MPOIeccax 3a00JaunBaHUS TEPPUTOPHH.

HazoBuTe 0OCHOBHBIE POJIBI 3€JICHBIX MXOB, BCTpEUAIOMUXCcs Ha tore KpacHospckoro kpasi.

Otaen nunaynosuanbie (U3 Ne 2)

Onummre OCOOCHHOCTH BHEIIHETO CTPOCHUS COBPEMEHHBIX IIAYHOBUIHBIX. YKaKUTE
crenuduieckue 4epThl MUKpOPUIBLHOTO TIo0era.

KaxoBbl 0COOEHHOCTH aHATOMHUYECKOI'O CTPOEHUSI cTe0JId y MI1ayHa?

[TpuBeauTe mpuMepsl MIAYHOBUAHBIX ¢ Hanboee CI0XKHBIM cTpoeHueM Tefa. Koraa takue
pacTeHws ObUTH IIMPOKO PACIIPOCTPAHEHBI Ha 3eMIie?

I'ne u xak popMHUPyIOTCS CIOPHI Y MIayHOB?

Uro xapakTepHO AJisl CTPOEHUS U 00pa3a *KU3HU 3aPOCTKOB PABHOCIOPOBBIX
TIayHOBUAHBIX?

B ueM cymHOCTbh pa3HOCIIOPOBOCTU U €€ Ouosornyeckoe 3HaueHue? IlpuBenure nmpumepsl
Pa3HOCIIOPOBBIX PACTEHUN CPEAN COBPEMEHHBIX M BRIMEPIIUX IJIayHOBUIHBIX.

Onummure pa3BUTHE 3aPOCTKOB Y Pa3HOCIIOPOBOTO IJIAYHOBUIHOTO PACTEHHUS.

Korga pa3zHocnopoBbie IUIayHOBUIHBIE MEPEKUBAIU MEPHOJ CBOETO PACUBETa U KAKHUMHU
dbopmamu OHM ObUTH TOT/Ia TIPEACTABICHBI?

Kakoe MecTo 3aHMMaIOT MJIayHOBUIHBIE B COBpeMEHHOM (hrope 3emin?

[IpuBenuTe mpumeps! IIayHOBUIHBIX ora KpacHospckoro kpast.

Monotaen xsomeBuannie (U3 Ne 3)

KaxoBbl 0COOEHHOCTH CTPOEHHUS 10OETa Y COBPEMEHHBIX XBOIIEH?

OnuiuTe aHATOMHUYECKOE CTpOeHHe cTeOssi XxBoimia. B ueM Hanbosiee CyIIECTBEHHOE €ro
OTIIMYHE OT cTeOus maayHa?

B 1ueM ocoOeHHOCTH CITOp XBOIIa M Pa3BUBAIOIINXCS U3 HUX 3aPOCTKOB?

Kakue BeIMepiine (Gopmbl KIMHOMMCTOBUIAHBIX MOXHO CUUTATh MpPEIKaMU COBPEMEHHBIX
xBouen? Korma oHn nocturaiy pacuBeTa v moyeMy BbIMepin?

HazoBuTe BUIBI XBOIIEH, y KOTOPBIX CIIOPOHOCHBIE TTOOErd MOP(HOIOTUYECKH OTIUYAIOTCS
OT BET€TaTUBHBIX.

Kakoe mpakTtuueckoe npuMeHeHne HaxoAsaT xBomu? Kakoil Bpea MpUHOCAT HEKOTOPBIE U3
HHUX?

[IpuBenure npumepsl xBouiel rora KpacHosipckoro kpasi.

Honornea nanoporaukoBuanbie (U3 Ne 4)



Kakne 0coGEHHOCTH CTpOEHHs NanOpOTHUKOBUAHBIX OTJIMYAIOT MX OT IUIAYHOBUIHBIX U
XBOILEBUIHBIX pacTEHUI?

O uem CBUIETENBCTBYIOT OCOOCHHOCTH POCTA JIMCTA MAOPOTHUKA?

Onummre aHATOMHYECKOE CTPOCHHUE CTeOIsl MarnopoTHUKA. B uem ero orimume ot crebneit
IUIAYHOBUAHBIX M XBOLLEBUIHBIX?

Yro Takoe copychl ¥ Kak OHH 00pa3yIOTCs Y YKOBHUKOBBIX M HACTOSIIIIUX MATIOPOTHUKOB?

Vkaxure 0coOEHHOCTHM OOpa30BaHMs M CTPOEHUS CIOPAHIHEB Y JYCIOPAaHTHATHBIX U
JIENTOCIOPAHTMATHBIX NAIIOPOTHUKOB.

B uem ocoGeHHOCTH cTpoeHHs M 00pa3a *KHU3HH 3apPOCTKOB y YKOBHUKOBBIX M HACTOSLIMX
[AallOPOTHUKOB?

IIpuBenuTe nprMepbl pa3HOCIOPOBHIX NANOPOTHUKOBUIHBIX.

VYkaxure 0COOCHHOCTH CTPOCHUS Tella M CIOPOHOIICHWH CAlbBUHUHM B CBSI3U C BOJHBIM
00pazoM KU3HH.

Onuimure pa3BUTHE 3aPOCTKOB Y CAIIbBUHUM.

ITpuBenuTe nprMepsl MaOpOTHUKOB rora KpacHospckoro kpas.

Otaen Cemennbie pacrenust (U3 Ne 5)

B kakoe reosnoruueckoe Bpems NOSIBIIIMCH Ha 3emile nepBble ceMeHHble pacteHus? Korna
OHM JIOCTUIJIM pacusera’?

C xakoii rpynmoi GpuaoreHeTH4IeCKy CBS3aHbl APEBHEHIITNE TOJI0CEMEHHBIE?

Onummre CTpoeHHe ceMsa3adyaTka roJJOCEMEHHOTO pacTeHus (Ha JII0OOM MpUMepe); YKaKHUTe
OTIIMYMSI ceMsi3ayaTKa OT MEracliOpaHrusi pa3HOCIOPOBBIX pacTeHuil. KakoBo mpoucxoxiaeHue
HyLeJUTyca, MHTETYMEHTOB? UTO Takoe 3H/I0CIIEPM B CEMsA3a4aTKE IrOJI0CEMEHHOTO paCTEHHUS?

Oxapakrepu3yiiTe OuoOIIOTHYECKOe 3HaueHWe ceMmeHHW. llouemy cems sBisieTcst Oosee
COBEPILEHHBIM 3a4aTKOM Pa3MHOKEHHUsI, yeM cropa’?

KaxoBbl 0COOEHHOCTH CEMSH JPEBHENUIINX MOJIOCEMEHHBIX ?

VYkaxute Hambosee xapaKTepHble 4YepThl MOP(HOJIOrHMHM XBOMHBIX, OTIMYAIOUIME HX OT
JPYTUX IPYyNI FOJOCEMEHHBIX.

HazoBute poapl XBOMHBIX, Y KOTOPHIX HaOmoaaercs qumMopdusM moderoB (yIIMHEHHBIE U
YKOPOUYEHHBIE).

UYeM xapakTepHu3yeTcsi BHyTpeHHee CTpoeHue ctediist XxBoitHoro? Kakos tun cresnsi?

KakoBo cTpoenne nucra xBoWHbIX? KakuMu 0COOCHHOCTSIMH XBOM MOXXHO OOBSICHUTH TO,
YTO OHA COXPAHSIETCA HA BETBAX 110 HECKOJIBKY JIET?

I'me n kak oOpa3yroTCsi MHUKPOCIIOPHI COCHBI, KAaKOBO MX CTpoeHHe? B yem 3akitouaercs
npoiiecc GOpMHUPOBAHUS MYKCKOTro rameTopuTa?

OnuiumTe CTPOCHHUE KEHCKOW IIUIITKA COCHBI WX €. UTO IpecTaBIsioT cOO0M KPOIOIIIHe
Y CEMEHHBIE Uenryn?

Kak npoucxoaut onbuieHre U OIJIOJOTBOPEHHUE Y XBOMHBIX (HA IPUMEPE COCHBI WM €111 )?

Kaxue usmeHeHus peTepeBaroT MociIe OMJI0JOTBOPEHHS CEMA3a4aTOK U JKEHCKasl IIUIIKa?

KaxoBbl 3x0510ruecKkne 0COOEHHOCTH XBOMHBIX U I'JI€ OHU PacpOCTPaHEHBI?

IIpuBenuTe npuMepsl XBOMHBIX, OTHOCSIIMXCS K PA3JIMYHBIM CEMENCTBAM.

VY KakuX XBOWHBIX OTCYTCTBYIOT )KEHCKHUE IIUIIKHU?

KpaTko oxapakrepu3syiiTe 3Hau€HUE XBOMHBIX B IPUPOJE U HAPOJHOM X03stiicTBe Poccum.

Kpatko onummre 06imk u 00pa3 KU3HU pacCTEHUH M3 Kilacca 000JI0YKOCeMeHHBIX. KakoBbl
0COOEHHOCTH pa3BUTHS UX raMeTO(pUTOB?

LBerkoBbie pactennst (U3 Ne 6)

KakoBa xmaccudukamus mnonakmacca wMarHomuun? IlpuBeguTe mnpumepsl Hambolee
MPUMUTUBHbBIE CEMENCTBA.

OxapakTepu3yiTe MOIKJIACC PAaHYHKYJIM]IBI Ha pUMepe MopsAIKoB MakoBbie 1 JIFOTHKOBEIE.

KakoBbl o0mme mnpu3zHaku CTpoeHUs IBeTKa y ramamenuann? Kak oOBSICHUTH UX
YIPOIIEHHOE CTpoeHue?



HazoBute rnaBHeiimume gecooOpa3yomye mopoabl U3 MoKIacca raMmaMeNTuIual.

Kak 0OBSICHUTH IPOUCXOKACHUE XapaKTEPHOTO /ISl KPECTOIBETHBIX TUIIA aHIpoLes?

B uem cocTout 3BOIIONINSA I1J10/1a B Mpeiesiax ceMelcTBa KPECTOIBETHBIX ?

B yem 3akirodaroTCs XapaKTepHbIE OCOOCHHOCTH OWOJIOTMH COpHSKOB U3 CEMEHCTBa
KPECTOLBETHBIX U KaKOBbI MEpPbI OOPHOBI C HUMU?

Kakue Tumbl ruHenies Bbl ONpeAeWiv y mpenacraButenieil po3oBbix? KakoBa sBosonus
THHELESA B OTOM ceMeNcTBe?

Kakue mnpu3HaKku MOJOKEHBI B OCHOB BBIJICJICHUSI TOJCEMENHCTB PO30BBIX? YKaXKUTE
HauboJsee MPUMUTUBHOE U HanOoJiee MPOABHUHYTOE MOICEMENHCTBO.

Kak mna crienimanu3anus BeTKa B ceMelicTBe 0000BBIX?

Kakue OakTepun Ha3bIBaIOT KIIyOEHHKOBBIMU?

KakoBa kmaccudukanus 0000Beix 1o cucreme A.JI. Taxrtamxsxa? JlaiiTe KpaTkyio
XapaKTePUCTHUKY MOACEMENCTB.

Haiigure u 3amummTe uHPOpMANHO 0 HUKOTHHE. OTMEThTE POJIb YUHUTENS B OPTaHU3AINH
3I0pOBOT0 00pasa MKU3HU IIKOJILHUKOB.

Kakue Hanbomnee BaxxHbIC TIOJIE3HBIC, COPHBIC U STOBUTHIC PACTCHHSI U3BECTHHI B CEMEHCTBE
MacJICHOBBIX ?

[Toyemy acTpoBbI€ CUMTAIOT HaKOOJIEE BELICOKOOPTaHU30BAHHOM IPYyNIOi MmoaKIacca?

Kakoii Tun cTpoeHus 1BeTKa HaJj0 CYUTATH UCXOJHBIM?

KakoBo Omonoruveckoe 3HaYCHHE ATy ca, JJOKHOSI3IYKOBBIX U BOPOHKOBHIHBIX I[BETKOB?

KakoBa kiaccudukanus cemeiicTBa  CIOXKHOLBETHbIE? YKaKUTE  OTIMYUTEIbHBIC
0COOEHHOCTH TOJICEMENCTB?

KaxoBbl npuzHaku nunuorncu? Yem oAHOIO0IbHBIC PACTEHUS OTIUYAIOTCS OT IBYAOIbHBIX?

N3yunth 1 onucaTh MEXaHU3MbI ONBUICHUS C YYETOM BBICOKOW CIEIUATU3AIMKN B CTPOCHUHU
[[BETKOB OPXHJIHBIX?

KakoBbl npu3Haku SHTOMO(DUIBHBIX OAHOIOJIBHBIX ?

[ToueMy MHOTHE OPXUAHBIE OTHOCSTCS K OXpaHsEeMbIM BHIaM?

B xakoM HarpaBiieHUH YBOJIIOIIMOHUPOBAIT IIBETOK 3JIAKOB?

KaxoBo mpoucxoxaeHue yactei 1iBeTKa 371aKoB?

KakoBbI IpU3HAKY TPUCTTOCOOJICHUS K aHEMO(IINN Y OCOKOBBIX

Urto Takoe Memouek? KakoBo ero nmpoucxoxiaeHue?

Mporucrer (M3 Ne 7)

VKkaxuTte YepTbl CXOACTBA B CTPOCHUU KIETKH OJHOKIETOYHBIX MpPEeICTaBUTENEH
XJIOPOKOKKOBBIX U BOJIbBBOKCOBBIX BOJIOPOCIIEH.

Uem 0TanyaroTcs XJIOPOKOKKOBBIE U BOJIBBOKCOBBIE BOAOPOCIN?

Uto obmiero B mporeccax pa3MHOKEHUST KOJOHHAIBHBIX XJIOPOKOKKOBBIX U BOJBBOKCOBBIX

BOZIOPOCIIEH?
B 1em cBo€0Opaszue mosioBOro pa3MHOXKEHHUS BOJIBBOKCA, BOJSHON CETOUKH?

OxapakTepu3yiTe poiab XJOPOKOKKOBBIX U BOJIBBOKCOBBIX BOJIOPOCIEH B IPUPOJE.

Kakne ocoOeHHOCTH XJIOpeibl OOYCJIOBIMBAIOT €€ IIEHHOCTh KakK KYyJIbTUBHUPYEMOTO
opra"usma?

HasoBute npencraBurenel XJIOPOKOKKOBBIX U BOJIBBOKCOBBIX BOJAOPOCIIEH.

[lo kak¥M BHEIIHMM IpPU3HAKAM DPA3IMYAIOTCS 3€JE€HbIE€ HUTYATBhIE BOAOPOCIHU: YIOTPHUKC,
kiagodopa, Bomepus?

YKaKuTe OTIMYUTENbHBIE OCOOCHHOCTH B CTPOCHUHU KIIETOK Y BOJOPOCTECH MX MOPSIKOB
YJIOTPUKCOBBIX M KIa10()OPOBBIX BOJOPOCIIEH.

Kakoe mpakTudeckoe mpuMeHeHUE UMEIOT KJ1ao(OpOoBbIe U YIOTPUKCOBBIE BOJIOPOCIN?

Onummmre oxgHodaszublil (06e3 uepenoBanus (a3 rameroputa u cnopodura) U AByX(ha3HbIN
IIUKJT Pa3BUTHUSA Y 3€JIEHBIX Bojopocield. KakuM BOIOpOCISAM U3 YIOTPUKCOBBIX U KJIaT0(POPOBBIX
CBOMCTBEH IBYX(a3HbIN UK pa3BUTUS?

Yro Takoe cudoHOBast cTpyKTypa Tena? Kakum 3e1eHbpIM BOJOPOCIISM OHA CBOHCTBEHHA?



Kakx M0XHO OOBSCHUTH BOSHHKHOBEHHE CU(DOHOBON CTPYKTYPHI Y 3€JICHBIX BOJOPOCTEH?
Kakue ¢popmbl cunTaroTcs nmpeakaMu 3TUX BOOpocieit?

VKaxure 4YepTbl OTIMYMS B CTPOEHUM TaVIOMOB U Pa3MHOKEHUHM Y BOJIOpOCIEeH W3
HOPSAKOB CU(OHOBBIX U BOLICPUEBBIX.

HazoBuTte npeacraBureneii cuOHOBBIX BOJIOPOCIICH.

KakoBa ponb MOpckux cu()OHOBBIX BOJOPOCIIEH B pupoae?

KakoBbl OCOOEHHOCTH YJIOTPUKCOBBIX BOJOPOCIEH, BEAYyIIMX Ha3eMHbIH o0pa3 >Ku3HH?
IIpuBenuTe npUMEpPHI ITUX BOJOPOCIEH.

YeM CLEIUISIHKHM OTJIMYAIOTCS OT IPYTHUX 3€JIEHBIX BOAOPOCIEi?

KakoBbl XapakTepHble IPU3HAKK BOJOPOCIEHN MOPSIIKOB 3UTHEMOBBIX U IECMUAUEBBIX?

Kak nmpoTtekaet 1moiaoBoi mpoiecc y CUEIIsHOK?

B kakux ycioBUsAX NPOSBISIETCS FETEPOTAIUIN3M Y CLEIUIIHOK?

B yeM 0c00E€HHOCTH BEreTaTUBHOTO PA3MHOKEHUS IECMUIUEBBIX BOAOPOCIIEH?

Kakue npu3Haky XapoBbIX 00eCIeUnIn UM 000CO0IEHHOE CUCTEMAaTHUECKOE OJI0XKEeHHE?

Kakue npusHaku cOIMKarOT XapoBble BOJOPOCIIU C BHICIIUMH PACTEHUSAMU?

MOo’KHO JI1 CUMTATh XapOBbIE IPEJKaMU BBICIINX HA3€MHBIX pacTeHU? OTBET 000CHYNTE.

OnumuTe CTpOeHNUE MaHIUPS Y TUATOMEH.

Kak ocymiecTBisieTcs cBsi3b IPOTOIIACTA Y IUATOMEN ¢ BHEIIHEN cpeoit?

OxapakTepu3yiTe poJib 1MaTOMOBBIX BOJIOPOCIIEH B IPUPOJIE.

Kak nuatomen ncnosib3yroTcs 4eI0BEKOM?

KakoBpl crenuduueckue depTbl CTpoeHUs TauiomMma Yy Oypeix Bojopocueit? Kax
OCYIIECTBJISIETCS] HApacTaHUe Tajuioma?

[TpuBeaure mnpumepbl OYypbIX BOAOPOCICH € NPOCTO YCTPOEHHBIM M €O  CIOXHO
pacuJICHEHHBIM TAJIJIOMOM.

Yro mo3BoOJSET HpPEACTAaBUTENAM OypbIX BOJOPOCIEH KUTh Ha IIIyOMHAaX, HEIOCTYIHBIX
OOJIBIIMHCTBY 3€JIEHbIX?

KakoBbl ocobeHHOCTH OyphIX BOAOPOCIHEH C IUIaBAIOLIIMMH TAIJIOMaMH U JKUBYIIHX B 30HE
IPUJIMBOB U OTJIMBOB?

Kakue Tpu BapuaHTa 1MKJIa BOCIIPOU3BEICHHS U3BECTHBI y OypbIX Bojgopociueit? [Ipusenute
PUMEPHI.

HaszoBute Oypble BOJOPOCIM, HCIOJB3yeMble B MUILY U KaK ChIpbe JUISI XMMHUYECKON
nepepaboTKH.

VYKaxuTe 4epThl CXOACTBA B CTPOEHUU OYpBIX U KPACHBIX BOJOPOCIIEH.

Uewm Oyprie U KpacHbIE BOAOPOCIIH OTIIMYAIOTCS IO CTPOCHUIO KJIETKH, HA00pY MUTMEHTOB?

B uyem HaubGonee xapakTepHble OCOOEHHOCTH IIpollecca pPasMHOXKEHUS Yy KpPaCHBIX
BOJIOPOCIICH?

Kakum nmytem y Bogopocie u3 kiacca Gpropuaen J0CTUraeTcsl HOBbIIEHHE HHTEHCUBHOCTH
MOJIOBOT'O PA3MHOKEHHUS?

KakoBa posib KpacHBIX BOJOPOCIEH B NPUPOAE M KaK OHHM MCIIOJIB3YIOTCS YEIOBEKOM?
IIpuBenuTe NpUMEPBL.

CocraBpTe,  OXapakTepu3yWTe M  INPOAHATUZUPYWTE  ILMKJIBI  BOCIPOU3BEACHHUS:
XJIaMUJIOMOHA/Ibl, XJIOPEIUIbl, YJIOTPUKCA, YJbBBI, KJIag0(Ophl, Kaylepnbl, Xapbl, TOM(OHEMBI,
dykyca, 5KTOKapmyca, JaMUHapUH, TOPGUPHI U JIP. BOJOPOCIEH.

6.2.5. Temarnka J1a00paTOPHBIX Pad0T COOTBETCTBYET TEMaM Pa3/ie10B TEXHOJIOTHYEeCKOM
kaptbl (7).
6.2.6. CocraBbTe KOMILIEKC TeCTOBBIX 3aJaHMii Mo O0oTaHuke (8), OCBOMB INpHUBEICHHbIE
npuMmepsl. Komruiekc A0mkeH ObITh BapuUaTHUBHBIM, COJEpXaTh 3a/aHusl Pa3HOrO YPOBHS
CJIO’KHOCTH.

Bapuanr 1 Bapuanr 2

1. Mukpockon n300penu: 1. JIBOWiHOE OIUIOAOTBOPEHHE Y PACTECHHIA




A. JleBeHryk
I'. u 3. SIHCceHbI
P.T'yx

P. bpoyHn

orkpbuin: K. Tumupszes
B. T'odwmeticTep

C. Hapamun

M. Bopounn

2. IlousaTHe cTensl:
COBOKYITHOCTH MPOBOSIINX ITYYKOB

2. Hanbonee mpoABUHYTHIN THII CTENbI:
porocreia

COBOKYITHOCTb IIE€PBUYHBIX ITPOBOJSAIINX TKAHEH | 3ycTena

COBOKYIHOCTb BTOPUYHBIX IPOBOASIIMX TKaHEH | cuoHOoCTENna

COBOKYIIHOCTb ~ IIEPBUYHBIX TKAaHEH OCEBOrO | IUKTHOCTEINA

LWIMHIpA

3. BropuuHble TKaHU OCEBOTO HMIMHIpa cTeOusis | 3. BrTopuuHble TKaHM KOpBl  CTEOMs
bopmupyroTCs U3: bopmupyroTCs U3:

KaMOus KaMOus

demtorena demnorena

NEepULIUKIIA NepULIMKIIA

KopIyca IJIEPOMBI

4. IlpunarouHbie KOPHU 0OPA3yIOTCS U3: 4. BoxoBBIE KOPHH 00PA3YIOTCS H3:
demroreHa KamOwust

HEPUITMKIIA CTEOIS MEPUITUKITA CTEOIS

NIEPULIMKIIA KOPHS NIEPULIMKIIA KOPHS

npokamOust pokamOust

5. DOHzocnepM INOKPBITOCEMEHHBIX pacTeHMH | 5. Ilepucnepm IIOKPBITOCEMEHHBIX
oOpasyercs u3: pacteHuii oopasyercs u3:

HyleJuryca HyleJuryca

BTOPUYHOTO s7Ipa BTOPUYHOTO s]Ipa

MHTETYMEHTOB UHTETYMEHTOB

BCE OTBETHI BEPHBI SHJOCIIEpMA

6. JKeHckuil ramMeTodUT HOKPBITOCEMEHHBIX | 6. Myxckoi rameTour
pacTeHu: ITOKPBITOCEMEHHBIX PACTCHUM:

IIBUIMHKA IIBUIMHKA

SHJOCTIEPM SHIOCTIEPM

3apOJIBIIIEBBIN MEIIOK 3apOJIBIILIEBbII MEIIOK

AULEKIETKA ANLEKIETKA

7.  Snepnas  ¢a3a  kmeTok  sHAocmepMma | 7. SlgepHas ¢aza KIETOK IepucrepMa
MOKPBITOCEMEHHBIX PACTEHUM: MOKPBHITOCEMEHHBIX PACTEHUM:

raruIouAHast rarIoniHas

JTUIUION/IHAS JTUTUIOUIHAS

TPUILIONIHAS TPUILIONIHAS

MOJIMILJIOUTHAS MOJIMILIOUTHAS

8. Mukpocnopsl NOKPBITOCEMEHHBIX pacTeHui | 8. Meracnopsl MTOKPBITOCEMEHHBIX

00pa3yroTcs u3:
apXeCHOpHAIbHBIX KIETOK
MnaprueTaJbHBIX KJICTOK
MaTEPUHCKHX KIETOK
CIIOPOT'CHHBIX KJICTOK

pacTeHui 00pazyroTCs u3:
apXeCcTOpHAIbHBIX KIETOK
MaprueTaJlbHBIX KJICTOK
MaTEPUHCKHUX KIETOK
CIIOPOT'CHHBIX KJICTOK

9. Meracnopanruii TOKPbITOCEMEHHBIX PAaCTEHUN
3TO:

9. Mukpocnopanruii HOKPBITOCEMEHHBIX
pacTeHuu 3To:

HHTCTYMCHT IIBIJIBHUK

HYIIEIUTYC CBSI3HHK

MHKPOITUIIC TBIYMHOYHAasI HUTH

ceMs3a4aToK HYIIEIUTYC

10. CornacHo crpobmisipHoit Teopun Hambosee | 10. CormacHo TICEBAAHTOBOW  TEOpHUU




OJMU3KUM K IIBETKY SIBJISIETCSI CTPOOHIL:

HanOonee OJM3KUM K LBETKY SBISETCS

adenps CTPOOUI:
OCHHETTUTOB adenpsl
CEMEHHBIX MMalOPOTHUKOB OCHHETTUTOB
CaroBHUKOB CEMEHHBIX MallOPOTHUKOB
CaroBHUKOB
Paznen 1. Bobicmime cnopoBble pacTeHUs:
BAPUAHT 1 BAPUAHT 2

1. [[lo makpouIbHOMY ITyTH Pa3BUBAJIKCH:
1. puHUEBHUIHBIC

2. MOXOBHUIHEIE

3. ronoceMeHHEIE

4. 1anopOTHUKOBHIHBIE

[To MUKPOGDUIHPHOMY ITyTH PA3BUBAIUCK:
1.MOXOBUIHEBIE
2. ManopOTHUKOBU THBIE
3. IUIayHOBUIHBIE
4. TOJIOCEMCHHEIC

2. |PaBHO-pa3HOCTIOPOBBIC PACTEHUS:
1. rojloceMeHHBIC

2. IIBETKOBLIE

3. MOXOBHUIHBIE

4. nayHOBUIHBIC

Pa3sHoCniopoBbIE pacTeHHUS:
1. cocna
2. miayH
3. caraym
4. MHOTOHOKKa

3. [Pa3HOCTIOPOBOCTH MPOSBISETCS B:

1. cnopax pa3Horo pasmepa

2. B ciopo¢uTax pa3HOro pazmepa
3. B ramerax pa3HOro pazmepa

4. B 000€TI0NBIX TaMEeTOPHUTAX

“[Ilarom” K CEMSIHHOCTH y Pa3HOCIIOPOBBIX
SIBIISICTCSL:
1. HaIMYKMe TOKPOBOB y MeraraMmeTouTa
2. HepeHoCc MUKPOIraMeT OIbIJICHUEM
3. mepeHoc MUKpOraMeT BOJI0M
4. KpyIiHBIE pa3Mepbl ciopopuTa

4. DKuzHeHHBIH MK MOXOBUIHBIX COCTOUT U3
STaIlOB:

1. criopa — CIOpOroH — MPOTOHEMA —
BUTOTA

2. 3Wrorta — CHOpPOroH — CIOpa - IPOTOHEMA]
3. CIIOPOTOH — 3Ur0Ta — CIOpa - MPOTOHEMa

J1J1sT MOXOBHTHBIX HE XapaKTEePHO:
1. nporoHeMa
2. CIIOPOTOH
3. bumnuaun
4. KOpeHb

5. K MOXOBUHBIM NpUHAJIEKAT:
1. mapmanuus

2. CaILBUHUS

3. cemaruHenna

4. TIOTHK

CarnoBble MXHU I YEIOBEKA SIBISFOTCS:
1. ICTOYHHUKOM IMHUIIIHA
2. ynobpenuem
3. CTpPOUTENBHBIM MaTEPUATIOM
4. ICTOYHUKOM BUTAMHUHOB

6. [Beimepriue riayHOBH/IHBIC:
1. nenuaoneHIpoH

2. XxopHEOo(UTOH

3. KaTMMMaTOTeKa

CMmeHa siepHBIX (pa3 y ImIayHOBUIHBIX
MPOUCXOUT MPH:
l.mpopacTtanuu 3apocTKa
2.0110JOTBOPEHUH

1. pa3nenpHOMOBIE TAMETODUTHI
2. TUKTHOCTEb

3. HaM4Ke COIBETUM

4. cTepkHEBas KOPHEBas cUCTEMa

4. punus 3.00pa3oBaHUU rameT
4. mpopacTaHuU 3UTOTHI
7. Jnst pa3HOCTIOPOBBIX IJIAYHOBUIHBIX /{7151 COBpeMEHHBIX MIayHOBUIHBIX
XapaKTepHO: XapaKTEePHBI CIENYIOIINE )KU3HEHHBIE (POPMBI:

1. nepeBps

2. OHOJIETHUE TPABBI
3. MHOTOJIETHHE TPaBbl
4. KycTapHUKHU




[To TuMmy >KM3HEHHOTO IMKJIA XBOILIEBUIHbIC
CIIeTyeT OTHECTH K:

1. paBHOCIIOPOBBIM

2. pa3HOCHOPOBBIM

3. Mopdonorn4ecku paBHOCIOPOBBIM

4. GU3HOIOTHUECKH Pa3HOCTIOPOBBIM

BriMepiie XBOIIEBUTHBIE:
1. xamamMut

2. curwispus

3. BUJIIBSIMCOHMSA

4. nenuoIeHIpOH

YMEPEHHBIX ILIUPOT:
1. onHONIETHHE TPaBbI
2. nepeBbsi
3. KyCTapHUKHU
4. MHOTOJIETHUE TPaBbl

0. XBOIIEBU/IHBIE UCIIOJIB3YIOTCS YEIOBEKOM | XBOLIEBUAHBIE HE OOUTAOT:
KaK:
1. kopMOBBIE 1. B cremsix
2. JIGKapCTBEHHBIE 2. Ha Jyrax
3. nuIeBbIe 3. Ha MoJIsIX
4. KpacwJibHbIE 4. B yCTHIHAX
10. JIy1s1 paBHOCIIOPOBBIX NATOPOTHUKOBUAHBIX| JKM3HEHHBIN [IUKJI PAaBHOCIIOPOBBIX
XapaKTepHO: MarOPOTHUKOBHUIHBIX COCTOUT U3 3TAIOB:
1. ommonoTBOpeHue 6e3 BOIbI 1. ciopa — crmopouT— MPOPOCTOK —
2. o0oenoibie raMeTOPUTHI ramMeThbl — 3UroTa;
3. ombuleHHUE 2. 3urora — cnopo(ur — criopa —ramMmeTour
4. pa3aenbHOMNOIBIE FaMeTO(UTHI — TaMeThl;
3. 3Urota — CIoporoH — cropa — NpoToHemMa
— rametodur;
11. JKvzaennbie popMbl TATOPOTHUKOBUIHBIX (K TAIIOPOTHUKOBHIHBIM OTHOCSTCS:

1. HIUTOBHUK
2. cellaruHesa
3. charaym

4. adpenpa

PA3JIEJI 2. 1lBeTKOBBIE pacTeHusi
1. IlpeoOnamaromuii  TUm THHENES B 1. PacTrenus ¢ conBeTneM MeTeJIKA:
cemelicTBe JIIOTUKOBEIE:
1) 3Be3muarka 3aavHas
1) MOHOMEpHBIil arOKaPITHBIH
2) Koctper 6e30CThIi
2)  TOJMMEPHBIH arOKapITHBIH
3) 3MeerosIOBHUK TMOHUKIIHI
3)  CUHKapHHbIii
4) MenyHuUIIa MATYaNTIIast
4) nmapaxkaprHbIi
2. Ilono:xxeHHe 3aBfi3M B IBETKAaXx 2. 3uromopdHbIii IBETOK HMeEeT:
CJIOKHOIIBETHBIX:

1) HIKHAS

1) posa urnucras

2) TIONYyHUXKHSS

2) 4ucTOTEN OOJNBIIOH

3) aKOHUT CEeBEPHBIN

3) BepxHsA

4) Gepesza moBucIas

3. [IBeTKOBBIE CTAJIM F'OCHOACTBYIOIIMMH B

3. Thrunnka MOKPbITOCEMEHHbIX




PACTHTEIbHOM NOKPOBe 3eMJIN:

roMoJIOru4yHa:

1) B TpPHUACOBBI MEPHOJ

1) mMuKpocnopoduILTy

2) B IOPCKHUI MMEPHO.

2) MeracrnopopuiLLy

3) B HIXKHEM My

3) MHKpPOCIIOPAHTHIO

4) B BEpXHEMETIOBOM IIEPUO/IE

4) MeracropaHruto

4. Pactenus cemeiictea JIloTuKoBbIE:

4. HukHI010 3aBSI3b HMEIOT:

1) namyarka rycuHas

1) Bex SIOBUTHIM

2) SKUMOJIOCTh ajTancKast

2) BOmOCOOp CHOMPCKHI

3) cnupes cpeaHssn

3) KymanbHUIIA a3HaTCKAasI

4) )KUBOKOCTb BBICOKAs

4) MIOTHK OJTHOJIUCTHBIN

5. Ili1oa ci10KHOLIBETHBIX:

5. Meracnopanruii nOKpbITOCEMEHHBIX

1) opermek

1) cems3auaTok

2) ceMsiHKa

2) HyLEIyC

3) oaHOCeMsHHAs KOPOOOUKa

3) 3apoJBIIIECBBIN MEIIOK

4) opex

4) NHTEryMEHT

6. Kymenunem o0.1a1a107T:

6. /IBynomHoe 1epeBo —

1) maHABIII MAKCKHIA 1) nwuma
2) KyIeHa JeKapCTBEeHHas 2) Oepesa
3) oBcsHMIIA JTyTOBasI 3) wuBa

4) neIpeii non3yuuit 4) ny6

7. YcuKaMH 00J1a1a10T:

7. IlepucniepM ceMEeHH BO3ZHUKAET U3:

1) Kaprodenn

1) HHTETyMEHTOB

2) 3eMIsiHHKA

2) sHpocrepMa

3) Momnouaii

3) Hynemryca

4) Toporie

4) 3apopIIIero MemKa




2.3. AHay1u3 pe3yJbTaTOB 00y4YeHUs U NepedeHb KOPPEKTHPYIOIIUX
MepONpUATHH N0 JUcHUIINHe «boTaHuka»

I[J'IH IMPOBCACHUS aHaJIN3a YCBOCHUS y‘-I€6HBIX I[OCTI/DKGHI/Iﬁ CTYACHTOB I10

y4eOHON JUCIMUILTUHE MPUMEHSIOTCA:

o COCTaBJICHHE KapTOTEKH HHPOPMAIIIOHHBIX PECYPCOB;
o aHATMTHYECKUI 0030p

o TECTUPOBAHHUE;

o pa3paboTKa KOHCIIEKTOB;

o WHIVBHUIyaTbHBIC 3aaHMS,

o nabopaTopHbIe pabOTHI;

o ONPEAECIICHUE PACTCHUM;

o KOHTPOJIbHBIE pa0OTHI

o KOJUTOKBHUYMBI

L peﬁTHHFOBaﬁ OLICHKA.



JIucT BHEeceHUs U3MEeHEeHUu |

JlomonHeHuss ¥ U3MeHeHus B pabodell mporpamMme AUCHMILIMHBL HA 20 /
y4eOHBIN TOA

B nporpammy BHOCATCS ClEAYIOIIUE U3MEHEHHUS:

1.

2.

[Iporpamma oobpeHa Ha 3aceanuu Kadeapbi-pazpaboTurka
« _» 20 r., mpoTokona Ne

BHeceHHbIE U3BMEHEHUS YTBEPKIALO:
3aBenyromuii kadenpoit

(¢.m.0., moamucek)

[TporpamMma o100peHa Ha 3aceJaHUH BBITyCKaroLIEe kKadeapsl
«_» 20 1., npoToxos Ne

BHeceHHbIE U3MEHEHUS YTBEPKIALO:

3aBeayrommii kadeapon

(¢.m.0., mOAMHKCH)

Ono6peno HMCC(H)

« » 20 r.
[Ipencenarens

((1).1/1.0., TTOATTHCH )



3. YYEBHBIE PECYPCbI

3.1. Kapra auteparypHoro odecnedenus Aucuuninibl boranuka

HaumenoBanue

Mecto
AJIEKTPOHHBIN aJipec

XpaHeHus/

Ko-Bo 3K3eMILISIpOB/
TOYEK JIOCTYIa

OcHoBHas JuTEparypa

bapabanoB Esrenumit MBanoBuu. boranmka [Tekct]: yueOHuK s cryaeHToB By3oB / E.W.Hayunas 6ubnmorexa 30
Bbapabanos, C. I'. 3aiiunkoBa. M.: Akagemus, 2006.

JlotoBa Jlronmuna MBanoBHa. bortanuka [Tekct]: mopdornorus u anaroMus BbICIIUX pacTteHud /|Hayunas 6ubnuoreka 19
JLLW. JlotoBa. 3-e uzn., ucnp. M.: KomKnura, 2007.

Enenesckuii Annpeit I'eoprueBuy. boranuka: Cuctemarnka BBICIINX, WJIM Ha3eMHbIX, pacTeHuii|Hayunas Oubnuorexa 50
[Tekcr]: yueOHHK ISl CTYJICHTOB BBICIINX IEJarOTHICCKUX YIeOHBIX 3aBeneHui / A.I. EneneBckuid,

M. II. ConoBbeBa, B. H. TuxomupoB. 3-e¢ u3g., ucnp. u gon. M.: Axamemus, 2004. 432 c.

(Bricmiee npodeccronanpHoe obpazoBanue. [legarornyeckue crienuaaIbHOCTH)

Antunosa E. M. boranuka. Cucremaruka maranonuodutoB [Tekct]: meronudeckoe nocodue / E.M.|Hayunas 6ubnuroreka 23
AnTrnosa, C.B. Ps6oson. Kpachospck: KI'TIY um. B. I1. Acradsena, 2010.

Tynunsina H.H. bonpmiolt npaktukym. boranuka. OcHOBBI Mukonoruu [InexTpoHHbIH pecypc]:|9bC KI'TIY WHBuyanbHBINA

yueoHoe nocobue / H.H. Tymunpiaa; Kpacuosp. roc. meza. yu-t um. B. I1. AcradoeBa. Kpachosipek,|http://elib.kspu.ru/document/10 [HeorpannveHHbI#H
2014.179 c. 893. JOCTYTI
Tynuueina H.H. Pa3mHO)XXeHME 1 IIUKIIBI BOCIIPOU3BEIEHHS CIIOPOBBIX U IFOJOCEMSHHBIX pacTeHuii|Hayunas Oubamorexa 36

[Texct]: yuebHoe mocodue / H.H. Tynurmsina. Kpacnosipck: KI'TIY um. B. I1. Acradnena, 2010. 188

C.

Buxtopos B.[I. Meroanueckue pekoMEHAAMU IO BBINOJIHEHHIO JabopaTropHbeIX pador mo|3bC YHusepcurerckas VIHIMBHUIyanbHBIA
6otanuke: yueobnoe nocodue / B.I1. Buxkropos, B.H. T'ogun, H.I'. Kypanosa; Mocksa: MIII'Y, 2015.|6u61moreka OHJIAITH HEOIPaHUYECHHBIN

4. 1. 92 c.: min. bubnworp. B kH. ISBN 978-5-4263-0262-4;

http://biblioclub.ru/index.php?p
age=book&id=471557

JOCTYI

JdonmosiHuTe/IbHAS JIUTEPATYpa

Antunosa E.M., Tynuusina H.H. Boranuka ¢ ocHoBamu ¢uronenonoruu. Cucremaruka pacrenuii| Hayunas 6ubnuoreka 117

u rpuooB [Tekct]: yueOHast mporpamma aucuurmianHbl "boranuka". KpacHospek: KI'TIY um. B. IL

Actadnena, 2009. 60 c.

Antunosa E.M. Beicie pacrenuns. U.1. MoxooOpasubie, iiayHoBHIHbBIE. [ nekTporHbiid pecypc]:|9BC KI'TTY WHrBUyanbHBIA

yuebHoe nocodue / E.M. Autunosa; KpacHosip. roc. nea. yH-T uM. B. II. ActadneBa. KpacHosipck,

http://elib.kspu.ru/document/12

HeOFpaHI/I‘-ICHHHﬁ




2014. 250 c.

6662

JIOCTYII

Antunosa E.M. Beiciiue pactenus. Y. 2. [TamopoTHUKOBHUIHEIE. [DIEKTPOHHBINA pecypc]: yueOHoe
nocobue / E.M. Antunosa; Kpacuosp. roc. nen. yu-t uMm. B. II. AcradrseBa. Kpacnosipck, 2014.
195 c.

OBC KT'T1Y
http://elib.kspu.ru/document/12
663

NHauBuTya bHbIN
HEOIPaHUYEHHbIN
oCTYI

AntunoBa E.M. Breicuine pacrenus. Y. 3-4. Tonmocemennbie pacteHusi. I[lokpeIToceMeHHBIE
pacTeHus. [DNeKTpOHHBIN pecypc]: yuebnoe nocodue / E.M. Antumnosa; KpacHosp. roc. nen. yH-T
umM. B. II. Acradnena. Kpacnosipck, 2014. 420 c.

OBC KT'T1Y
http://elib.kspu.ru/document/12
664

MuauBu1yanbHbIA
HEOrpaHUYEHHbIN
JIOCTYI

NudopmanuoHHbie ClIpaBOYHbIE CHCTEMBI

Elibrary.ru [DnexTpoHHBII pecypc] : a1eKTpoHHas OMOIMOoTeYHas cucTeMa : 0a3a JaHHBIX COJACPIKUT
CBEJCHUS 00 OTEUCCTBEHHBIX KHHrax M MEPUOAMYCCKUX H3JaHUSX [0 HayKe, TEXHOJOIHH,
MeJMIMHE U 00pa3oBanuto / Poc.madopm. mopran. M., 2000.

http://elibrary.ru

CBOOOIHBIN 1OCTYTI

EastView : yauBepcanbHbie 6a3bl JaHHBIX [ DJIEKTPOHHBIN pecypc] :
nepuonuka Poccun, Ykpauns! u crpan CHI. Onexrpon.gan. OOO UBUC. 2011 .

https://dlib.eastview.com

MuuByIyanbHbIN
HEOIPaHUYEHHbIN
oCTyI

[apant [DnekTpoHHBIN pecypc]: HH(GOPMAIMOHHO-TIPAaBOBOE OOecleueHre: CIpaBOYHasi MPaBOBast
cucrema. M., 1992,

Hayunas 6ubauorexa (1-02)

JIokanbHas ceTh BYy3a

CormacoBaHo:

Ao
3aMECTUTEND JUPEKTOpA OMOIHOTEKH s / a / Wynununa C.B. /
(OIKHOCTB CTPYKTYPHOTO MOApA3JeneHns1)  (IIOAIICEH) (Pammmus 1.0.)




3.2. Kapra marepuajibHO-TeXHU4eCKOW 0a3bl

AUCHHMILIMHBI BoTanuka

Ayautopusa

O6opygoBaHue

AynuTOpHH IS JIGKIMOHHBIX / TA0OPAaTOPHBIX 3aHATHIM

—

. KpacHosipck, yi. Anbl
Jlebenesoii, 1.89,
ayn. 1-402

[Ipoektop — 1 mr, skpan — 1 mT, y4eOHas gocka — 1 T,
KOMITBIOTEP C BBIXOJIOM B HMHTEPHET, 3BYKOBas-aKyCTHYECKas
cuctema — 2 1T, UHPOPMAIIMOHHBIE CTEHBI 10 UCTOPUH Kadeapsbl
OOTaHUKHU.

Linux Mint — (CBo6oanas nunensus GPL)

—

. Kpacnospck, yi. Anbl
Jlebenesoi, 11.89,
ayn. 1-410

HabGops! yuebHOTO repbapust, yaeOHas 1ocka — 1 miT,
CHUPTONpENaparhl Mo CUCTEMAaTHUKe pacTeHU, 000pyA0BaHUE AJIs
MOJICBOW MPAKTUKHU 10 O0TaHuKe (TepOapHbIe ManKH, IPeccHl,
KOITAJIKH, pyOaIku ), OWHOKYJISIPBI — 7 IIT., TEIEBU30p — | 1T,
BUjeomeep — 1 mr.

—

. KpacHosipck, yi. Anbl
JleGenesoii, 1.89,
ayna. 1-410 «ay»

Hayunas kosexius repoapusi, 1yOneTHbId (OH/I, KapToTeKa
Hay4HOTO QoHJa repdapus, yaeOHO-MEeTOAMUeCKast U HaydHas
OoubMoTeka repoapusi, OMHOKYJISPHI-3 IIT.

—

. Kpacnospck, yi. Anpl
Jlebenesoii, 1.89,
ayn. 1-440

[Ipoekrop-1iut, 3xpan-1it, KoMObrOTep-11IT., yueOHas g0CKa-
lmT, ydeOHO-MeToauYecKas ITeparypa, )KypHalbl 10 OOTaHUKE U
MUKpPOOHOJIOTHH (CTapbie U3/IaHuUsA).

Linux Mint — (CBob6oanast aunensus GPL).

—

. Kpacnospck, yi. Anbl
Jlebenesoii, 11.89,
ayn. 1-447

VYyeOHnast gocka — 1 mT., MUKPOCKOMBI — 18 1T, HAGOPHI
MUKpomnpenapatoB — 80 MIT. 10 aHATOMUH U (PU3HOIOTHH PACTCHHUIA,
nabopaTopHas nocyaa (mpoOUpPKH, IITATUBBI, KOJIOBI, IepKaTellu,
MUKpOTpernaparsl, MUHLIEThI, CHUPTOBKH, Yamiku [letpu) ,
XUMUYECKUE PEAKTUBBI UCIIOIB3YEMBbIE JIJIsl 3aHSATHH 110
(hU3HONOTHH U AaHATOMUU PACTEHUHN, KOMHATHBIE PACTECHUS,
MHUKPOCKOIIBI C OCBEIICHUEM — 5 IIIT., XPAHUJIUIIE JIJIs1 PEaKTUBOB —
2 WT., aKBapUYM - 21IT., y4eOHbIC TaOIHUIIBI.

AyIUTOpHH JJIsl CAMOCTOSITEIIbHON paboThI

r. KpacHosipck, yi. Anbl
Jlebenesoii, 1.89,
ayn. 1-105

koMmmbtotep — 15 mr.,, MOV — 5 mr.

Microsoft® Windows® Home 10
RussianOLPNLAcademicEditionLegalizationGetGenuine
(OEMunutiensus, koutpakt Ne Tr0000580290127.11.2015);
Kaspersky Endpoint Security — Jluncepruduxar Nel1B08-190415-
050007-883-951;

7-Zip - (Coboanas munensus GPL);

AdobeAcrobatReader — (CobGoaHast auIeH3Ms);

GoogleChrome — (CBoboaHast TUIIeH3M);

MozillaFirefox — (CBobogHas TuIieH3Ms);

LibreOffice — (CoGoanas munensust GPL);

XnView — (CBoboaHast TUIIEH3HS);

Java — (CBobOoaHas nuiieH3us ),

VLC — (CBoGoaHast TUIIEH3US).

IapanT - (moroBop Ne KPC000772 0121.09.2018)
KoncynprantlIntoc (morosop Ne 20087400211 ot 30.06.2016)
HOYTOYK-10 1mT.

Anwt ObpazoBanue 8 (yunenszust Ne AAO.0006.00, norosop Ne JIC
14-2017 ot 27.12.2017
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