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PabGouass mporpamma  gucturuiiHel  «boTtaHumka»  cocraBieHa  1.0.H.,
npodeccopom Artunonoii E.M., k.6.H., noniearom C.B. AHTHIIOBOH

PaGouas nmporpamma o6cykIeHa Ha 3aceTannu Kadeapsl OMOJIOTUN, XUMHUHT
1 5KoJtoruy npotokoa Ne 8 ot 15.05. 2019 r.

3asenyromui kadeapon £ Wer) e Antunosa E.M.

Ono6peno HMCC (H) dakynbsTeTa 6uonoruu, reorpa@uu 1 XuMUu
npoTokod Ne 8 oT «23» mas 2019 1. A ,
2 "'.‘ —

ja r_.*-'.«';' A.C. bansuernosn

/

I[Ipencenarens HMCC H)

PaGouast mporpamMma oOcysxieHa Ha 3aceiaHuu Kadeapbl OMOJIOTUH, XUMHUH U
skoJioruu npotokos Ne 10 ot «13» mas 2020 r.

7 g —h
3aenyrommit  kadenport 4 2/2;{7-7:1#// E.M. Antunoga, 1.0. H., mpodeccop

Ono6pena Ha 3aceganun HMCC(H) npotokoin Ne 8 ot 20 mas 2020 r.
[Ipencenarens HMCC (H) /’5 A.C. bau3Henos, J0I1CHT, K.0.H.

Pabouas mporpamMmmMa AUCHUILIMHBI aKTyaIu3UpOBaHa U 00CyXKJeHa Ha 3aCelaHuU
kadeapbl OUOJIOTUM, XUMUH U DKOJIOTUU TTPOTOKOJ No 9 ot «12» mast 2021 r.
(iriy,

3aBenyromuii kadenpoit E.M. AnTunona

Ono0OpeHo Hay4YHO-METOJAMYECKHMM COBETOM  CHEIUAIbHOCTH  (HAMpPaBIICHUS

noaAroToBku) ¢akynbTeTa BI'X
ITpotokois Ne 4 ot «21» mas 2021 r.

[Ipeacenarens HMCC (H) | H.M. I'opnienko

Pabouyas mporpamMmmMa AUCHUIUIMHBI aKTyaIu3UpOBaHa U 00CYXK/eHa Ha 3aCelaHUU

kadeapbl OMOJIOTUH, XUMUU U IKOJIOTHU TTPOTOKOJI Ne 9 o1 «4» mast 2022 r.

s oi
3aBenyromuii kadeapoun VHHINY E.M. AHTHnIOBa



OnoOpeHo Hay4YHO-METOJMYECKMM COBETOM  CIEIUAIbHOCTH  (HAmpaBiIEHUS

noarotoBku) ¢akynbTeTa BI'X mpoTtokon Ne 4 ot «20» mas 2022 r.

[Ipeacenarens HMCC (H) » H.M. I'opaenko

PaGouast mporpamma IUCIUIIINHBI aKTyaTN3UPOBaHa U 00CYK/ICHA Ha 3aCETaHUH

Kadeapbl OMOIOTHN, XUMHH U SKOJIOTUH TTPOTOKOI Ne 8 oT «3» mas 2023 r.
£, -
3aBeayrommuii Kadeapoun VHHINY E.M. Autunosa

OnoOpeHo Hay4YHO-METOJMYECKMM COBETOM  CIEIUAIbHOCTH  (HAmpaBJEHUS

noarotoBku) dakynbrera BI'X mpotokon Ne 4 ot «17» mas 2023 r.

[Ipencenarens HMCC (H) » H.M. I'opnenko

Pabouyas mporpamMmmMa AUCHUILIMHBI aKTyaIu3UpOBaHa U 00CyXKJeHa Ha 3aCelaHUU

kadeapbl OMOIOTUH, XUMUU U IKOJIOTHU TTPOTOKOJI Ne 8 oT «8» Mast 2024 r.
3aBeayromuii kKadeapoin VHHINY E.M. AaTtunoa

O,Z[O6p€HO HaY9YHO-MCTOOAUYCCKUM  COBCTOM  CIICOHUAJIBHOCTHU (HaHpaBJ'IGHI/IH

noarotoBku) ¢akynbreta bI'X mpotokon Ne 4 ot «15» mas 2024 r.

[Ipeacenarens HMCC (H) ' H.M. I'opnienko




HOACHUTEJBHASA 3AIINCKA

1. PaGowas mporpamma mo aucuuiminHe «boTaHwka» oOTBedaeT TpPeOOBAHUSIM
dbenepanbHbIX 00Opa3zoBarenbHbIX cTaHgapToB (mamee PI'OC BO) mo HampaBieHUIO
noarotoBku  44.03.05  «Ilemarornueckoe oOpa3zoBaHue» (ypoBeHb OakajiaBpuara),
YTBEPKICHHBIX MPUKa3zaMu MUHUCTEpCTBa 00pa3oBanus 1 HayKu Poccuiickoii dexepanun ot
22 ¢eBpans 2018 r. Ne 125 (ounoe), a takxke npodeccnonanpHoro crangapra «llemaror
(memarormueckasi JIEeATEIbHOCTh B cepe MOMIKOIBHOTO, HAdadbHOTO OOIEro, OCHOBHOTO
obmero, cpemnero oOmiero oOpa3oBaHus) (BOCIUTATEIb, YYUTENb)», YTBEPKIACHHOTO
puKa3oM MUHHUCTEPCTBA TpyAa U conrayibHON 3amuThl PD oT 18 okTsa0ps 2013 r. Ne544 1.
C WM3MEHEHUSMH, BHECEHHBIMHU MpHUKazaMd MMHHCTEpCTBA Tpyda U COLHUAIBHOM 3alUThI
Poccwuiickoit @eneparuu ot 25 nexadbpst 2014 v. Ne 11155 1 ot 5 aBrycta 2016 1. No 422H.

Jucuunimnza «boTaHukay BKIKOYEHA B CIIMCOK JIMCUMIUIMH TPEAMETHOM MOATOTOBKH,
OpUEHTUPOBAHHBIC HA JIOCTIIKEHUE PE3yJbTATOB OOyUEHHUS HAa OYHOM OTACICHUM, MHICKC
muctuminael B yaeoHoM mane b 1.0/111.06.01.01.03  (ounoe).

W3ydeHue MuCHUIUIMHEI Tpeamnonaraetcs B 3-4 cemectpax (2 Kkype) u B 8 cemectpe (4 Kypc)
yueOHOro Ij1aHa 1no oyHou opme oOydeHus.

2. Tpyooemkocmoy Oucyunaunwt coctrabinser 12 3.e., 432 yaca obuero odbema
BpemeHu. dopma MpPOMEKYTOUHON aTTECTAllMM Ha OYHOM OTAeNeHuH — 2 3Kk3ameHa (4, 8
cemecTp) u 3a4et (3 cemecTp).

3. Iend océoenusn oucyunaunsl: conerictsue GopMUPOBAHUIO TPODHECCHOHATBLHO-
PO(QUITBHBIX KOMIIETCHIIUN CTYICHTOB IEIarOrM4eCKOro 00pa3oBaHusl HA OCHOBE OBJIAJICHUS
COACPIKAHUEM OHUCHUILINHBI: yFJIy6JI€HHI)IMI/I 0a30BBIMH TCOPCTUUCCKMMU 3HAHUAMU U
NPAKTUYECKUMH yYMEHHUSMH O BHEIIHEM U BHYTPEHHEM CTPOCHHMH, (PYHKIIHSIX,
CUCTEMAaTUYECKOM OHOJIOTMYECKOM MHOTroo0pa3uu pacTeHUH M PaCTHTEIbHBIX COOOIIECTB
IJIAHETBI C TOYKHU 3PCHHA COBPCMCHHBIX HpeI[CTaBJIeHI/Iﬁ 0 CUCTEMAax OPraHUYCCKOro Mupa
JKUBBIX CYIIECTB, MYyTSX UX CTAHOBJEHHS, POJIM B YCTOMUMBOM CYILIECTBOBAaHUU Onochepsl,
3HAUYCHUMU AJI1 NUBHUIJIIN3AllUU U HCO6XOI[I/IMOCTI/I COXpPAaHCHUS, a TAKIKEC COI[GfICTBHG Pa3BUTHUIO
COLIMATILHOM M KYJIBTYPHON KOMITETEHTHOCTH 00YYaIOIINXCSl, PA3BUTHIO TUYHOCTH, CIIOCOOHOM
K CaMOCTOSITEIbHOMY JKU3HEHHOMY BBIOOPY, yBaXKarolllel mpaBa M CBOOOIBI APYTUX JIOJACH,
CIIOCOOHOM OCYIIECTBIIATh KOHCTPYKTUBHOE COIIMAIbHOE B3aHMO/ICICTBHE Yepe3 MO3UTHBHOE
OTHOIICHUEC K O6IIICCTB€HHI>IM HCHHOCTAM, COOTBCTCTBYIOIICTI'O UM OIIbITAa IMMOBCACHHA, OIIBITA
pUMEHEHUs ¢(hOPMUPOBAHHBIX 3HAHUN U OTHOILIEHUH Ha MPAKTUKE.

I[lnanupyemsble pe3yabTaThbl 00y4eHUs

3aaun OCBOCHUS [Tnanupyemsle pe3ynbTatel| Kon pesynbraTta
JVICTIATUTHHEI 00y4YeHHs IO TUCTIUTUTHHE 00y4yeHHs (KOMITETeHIINs)
(IeckpunTOpHI)
®opMupoBaTh YMEHHS 3namb. KOMIIOHEHTBI OIIK-2. Crniocoben
yM
pa3pabarbIBaTh OCHOBHBIX U Y4acTBOBAaTh B
OCHOBHBIE u AOTIOTHATCIBHBIX pa3paboTKe OCHOBHBIX U
JIOTIOJTHUTEIIbHbIE 06pasoBaTeTbHbIX POrpaMM JIOTIOJTHUTEIIBHBIX
Ymemow: ocyecTBIsATH
o0Opa3oBaTenbHbIE o0pa3oBaTeNbHbIX
pa3paboTKy MporpaMm
IPOTPaMMBI porpamMm
porpa ; OTJENIbHBIX Y4€OHBIX POTpamM,
pa3pabaTrbIBaTh pa3pabaTbIBaTh

npeaAMETOB, B TOM YHUCJIC




OT/I€NIbHbIE 1704
KOMIIOHEHTHI (B TOM

IpOrpamMMm JOMOJTHUTEIBHOTO
oOpa3oBaHus (COTIACHO
OCBOCHHOMY TIPO(HUITIO

OTJI€TIbHbIE ux
KOMIIOHEHTHl (B TOM

4yucIie c quclie c
HCIIOJIb30BaHUEM (mpoguaM) NOArOTOBKHM) UCIIOJIb30BaHUEM
Braoemy: HaBbIKAMH
UH(POPMALMOHHO- nH(pOPMAIIMOHHO-
pa3paboTku IIporpaMm
KOMMYHUKAIIMOHHBIX KOMMYHHKAITHOHHBIX
y UH dbopMHupOBaHUS y VLI
TEXHOJIOTHIN) 06pa3oBaTEIbHbIX TEXHOJIOTHIA)
pe3ynbTaTtoB, B TOM YHUCIE
VYV, wu cucreMpl uX
OLICHMBAHUS, B TOM YHCIIE C
UCIIOJIb30BaHUEM UKT
(cormacHo OCBOCHHOMY
npopuITo (mpodpusim)
MTOJITOTOBKH )
Pa3BuBath YMEHUS 3namo: TJIaHUPYEMBIC OIIK-5. Cnocoben
OIIpENEIIATh KPYT 3a1a4 00pa3oBaTeNbHbIE OlLIpedeATh Kpyr 3axad
B pamKax PE3YJIbTaThl B COOTBETCTBUM C | g paMKax [MOCTABICHHOM
MOCTaBJIICHHON LENU U 06pasoBareIbHbLIMU nearm M BbIOMpaTh
cTaHmapramu: (HopMUpyeMbIxX
BBIOUpATH ONTHUMAJIbHBIE CIOCOOBI
B MPEMOJaBaeMOM MpeaIMETe
ONTUMAJIbHbIC UX pEIICHUS, UCXOS U3
MPEAMETHBIX " 5
CIocoObl UX pelIeHHUs, METATPEIMETHBIX JEHCTBYIOIINX
HCXoms n3 KOMIICTCHITNH, JIMYHOCTHBIX NPaBOBBIX HOpM,
JEHCTBYIOLINX pe3ysbTaToB 00pa30BaHUs Ha | HUMCKOIIUXCS PECypCOB U
MIPABOBBIX HOPM, KOHKPETHOM YPOBHE | oOrpaHUYCHHUI
HMMEIOLUXCA PECYpPCOB 00pasoBaHusI
1 OrpaHHYCHHUH Ymemuw: ocymectBiaTs oTOOp
JTUArHOCTUYECKUX  CPECTB,
GbopM KOHTPOJIS H OIEHKH
c(hopMUPOBAHHOCTH
00pazoBareIbHbIX

PE3YIIbTATOB o6yqa10mnxc;1 C
LCJIBIO UX TPUMCHCHUA

Braoems: YMEHHUEM

BBIABJIATE TPYAHOCTHU B

o0y4eHnn u
KOPPEKTHPOBATh  IYTH
JOCTHOKEHUS
00pa3oBaTeNbHBIX

pe3yJIbTaTOB.




Cdopmuposatsb
CHOCOOHOCTh  pelIaTh
3a/1a4d BOCIHTAHUS W

JTyXOBHO-
HPABCTBEHHOT'O
pa3BUTHUSA
oOyyJaroumxcsi B XoJie
U3YYEHUS CUCTEM
OpPraHUYECKOro  MHpa
JKUBBIX CYIIIECTB,
0OTaHMYECKUX
METO/I0B W3YYCHUS,
9KOJIOTHYECKUX
YCIOBUI JKU3HU
pacTeHui, nx
reorpauueckoro
pactpocTpaHeHHs,

CHUCTEMAaTUKH U OXPAHbI
PEAKUX U UCUE3AOIINX
pacTeHuM.

3Haer HaIlpaBJICHUs
JyXOBHO-
HPaBCTBEHHOI'O
pa3BUTHS B
COOTBETCTBUU C

tpeboBanusimu ~ OI'OC
OO, coxpepxanue U
OpraHHU3alOHHBIE
MOJIETTM BOCIIUTAaHUS U
TyXOBHO-
HPaBCTBEHHOT'O
pa3BUTH 00yUYarOIINUXCS
B ydeOHOH u
BHEYPOUYHOU
JeSTeTbHOCTH

Ymeer paspabarbiBaTh
pabourie  IpPOrpaMMbl
YPO4YHOUW M BHEYPOYHOU
JESATEIIBHOCTH Ui
JNOCTUKECHUS
IJIAaHUPYEMBIX

pe3yJIbTaToB

Bianeer IIpUEMaMHU
peanuzanuu
00pa3oBaTeNbHBIX
[IporpaMM YpO4HOH H
BHEYPOUYHOH
JeSITeIbHOCTH JUIs
JOCTUKEHUS
IJIAaHUPYEMBIX
pE3yJIbTaTOB,
JTMarHOCTHYECKUM
WHCTpYMEHTapueM JJis
OLICHKHU
IpoLecca BOCIIUTAaHUA U
COLIMaIN3aluu
oOydJaromxcsi.

JUHAMHUKH

IIK-4 -  cnocoben
pemiarb 3a/1aumn
BOCIIMUTAHUS U TyXOBHO-
HPaBCTBEHHOT'O
pa3BUTHS 00YUAOLIUXCS
B yueOHOMI u
BHEY4YCOHOM
JeSTEIIbHOCTH

5. B xoxme HU3YUCHUA OUCHUIIINHBI 6yILYT HUCIIOJIB30BATHCA pa3H006paBHBIC BUBI

ACATCIIBHOCTH 06yqa10m1/1xc;1, OpTraHHU3allMOHHBIC (bOpMLI n MCTOABI 06y‘{CHI/IHZ

AHATUTUYECKUH 0030p, 3aluTa 1a60paTopHBIX paboT (ompeaeneHrne repoapHoil KOJUIEKINH,
COCTaBJICHHE OTpeIeIUuTeIbHOM KapTouku), MJI3, TecTupoBaHWe, HamMCaHWE KOHCIIEKTA
diopsl, npoMmexxkyTouHoW arrectanuu — KoimokBuyMm «Bbiciie cHOpoBbIE pPAacTEHUS»,

KOHTpOJ’IBHaﬂ pa60Ta «CeMeHHbBIC pacTCHU». q)OpMBI HUTOrOBOI'O KOHTPOJIA — 3K3aMCH.




6. Ilepeuenv o0pazoeamenvHblX MEXHONO2UI, UCHOIB3YEMBIX HPU  O0CBOEHUU
OUCUUNTTUHDL:

1. CoBpeMeHHOE TpaAWIIMOHHOE OOyuYeHHE (JIEKIIMOHHO-TA00PaTOpPHO-3a4eTHAS CHCTEMA),
npoOsieMHOe 00ydeHHEe, HH(HOPMAIMOHHO-KOMMYHHUKAIIHOHHBIC TEXHOJIOTHH.

2.  Ilemarormueckue  TEXHOJOTMM HAa  OCHOBE TYMAaHHO-TUYHOCTHOW  OpUEHTALIUU
MeAaroruyeckoro npoiecca:

a) [leparoruka coTpyaAHHUYECTBA;

0) 'yMaHHO-TUYHOCTHAS TEXHOJIOTHUS;

3. llemarormyeckue TEXHOJOTHH Ha OCHOBE aKTHBM3ALUU M MHTCHCU(DUKALUHU EATEILHOCTH
yuanmxcs (aKTUBHBIE METO/IBI O0yUYCHHS ):

a) Urposeie Texnomnoruu; 6) [lpobnemuoe o0ydenwe; B) TeXHONIOTHs MPOSKTHOTO 00yUeHUS
(MeToJ *KU3HEHHBIX 3a1aHui, «/lansTon-miany», Kelic-ctag u meton);

r) VHTepaKTUBHbIE TEXHOJOTMU (IJUCKYCCHs, 1e0aThl, MPOOJIEMHBIH CEMUHAp, TPEHUHTOBBIC
TEXHOJIOTHH);

1) Texnonmorust nHTeHCH(PUKAIUK 00YISHHS HA OCHOBE CXEMHBIX M 3HAKOBBIX MOJIEIEH yaeOHOro
MaTepuana.

4.  llemarormveckne TEXHOJOTHH HAa OCHOBE A(PQPEKTHBHOCTH YIPABICHUS WM OpPraHU3aLUU
yueOHOro rnpoiecca:

a) TexHOJOTUS TPOTPAMMHUPOBAHHOTO O0YUYCHHUS,;

0) TexHonoruu ypoBHEBOH quddepeHIranny;

B) Texnonorus nuHepeHunpoBaHHOTO 00YIEHUS;

r) TexHONOTHH WHANBUIYAIN3aNN O0YICHUS;

1) KostekTuBHBIN cioco6 o0y4deHus.

5.  Ilemarormyeckue TEXHOJIOTMM HA OCHOBE JAMJIAKTUYECKOTO YCOBEPIICHCTBOBAaHUS M
PEKOHCTPYHpPOBAHUS MaTepHaa:

a) TexHOJI0ruu MOYJILHOTO 00Y4YEHHUS,;

0) TexHONOrMM UHTErpaluu B 00pa30BaHUH;

B) TexHomOrnn KOHIEHTPUPOBAHHOTO 00yUeHUS; 6.

AJNBTepHATUBHBIC TEXHOIOTHU:

a) TexHOJIOTUS TPOAYKTUBHOIO 00Opa30BaHMUs;

0) TexHoyOTHST BEPOSITHOCTHOTO 00pa30BaHUS;

B) TexHoJIOrusi MacTepCKUX;

) TexHOIOorHs 3BPUCTUUECKOr0 00pa30BaHusl.



1. OPTAHU3AIIMOHHO-METOJINYECKHUE JOKYMEHTbDI

1.1. TexHoJornveckas KapTa 0CBOCHUHA NUCHUIIJIUHBI

HaunmvenoBanue pasnesioB u TeM
JTUCLIUTIIMHBI

baszoBbiit pazgea Nel. Anarommust
pacTeHuu
Tema 1. Knemka.

Beenenue. Xwumuueckuili cocraB
pacturenbHO  KieTkd. CTpoeHue
pactutenbHOU KieTku. [locTymienune
BOJIBI U BEIIECTB B PACTUTEIIHHYIO
KJIETKY.
Tema 2. Tkanu svicuiux pacmeruil.
[Tonsitue Tranu. Knaccudukanmus.

OO6pazoBartenbHbIC TKaHU
(mepuctembl). IlokpoBHBIE TKaHH.
AOcopOIIMOHHBIE TKaHHU.
DOTOCUHTEZUPYIOLINE TKaHU.

[IpoBogsimme TkKaHW. 3amnacaroliue
TKaHU.  BplaenuTensHblE  TKaHU.

1o OYHOU popme 0OyIeHUS
(o6mras TpymoeMKocTh 12 3.¢€.)

Bcero

HacoB  Yomrta nexu maGopar. MPaKTUY KP3
KT. 1505 pabor €CKHUX

144 54,25 18 36 0,25

71,8 22 6 16

72 32 12 20

Cam. KPD
pabora

89,8

49,8

40

Kontpon
b



Tkanu IIPOBETPUBAHMUA.
MexaHn4ecKue TKaHU.

dopma MPOMEKYTOYHOM
arrecTaluy Mo y4eOHOMY IUIaHY -
3AUYET

Bba3oBwlii pasaeJa Ne 2.
MopddoJiorust 1 aHATOMH S BHICIIUX

pacreHui c 3JIeMEHTAMM
¢usunosorun

Tema 3. Cmpykmypa eecemamugHou
cghepui NOKDbIMOCEMEHHbIX
pacmeHui.

Opransl pacTEHUN. Kopens.

AHaToMus KOpHA
BonHoe u MuHepaiabHOE MNHUTaHUE
pactennii.  Crebenb.  AHaTtoMmwus
cTebs. JIBuxkeHre BOJIbI 10 CTEOJTIO.
Mopdonorus u aHaTOMHS JIUCTA.
Tpancnmpanusi. dOTOCUHTES.
[TurMeHTHI.

Tema 4. Obmen sewecmes Kaxk 0CHOBA
HCUZHEHHDLX A6/1eHUll
pacmumenbHo20 OpeaHuIma

Jlvixanue.

144 52,33 18 34

62 2633 6 20

42 14 6 8

0,25

56

20

18

0,33

0,33

35,67

15,67

10



Tema 5. Pacmumenvuvlil opeanHusm
KaxK Camopazeuearwancs u
CaMOB0CNPOU3BO0AUAACS CUCTNEMA.

Pocr pacrennii. PazButue pacteHni.
®opma MPOMEKYTOYHOM
aTrecTalui Mo y4eOHOMY ILUIAHY -
JK3aMeH

ba3osblii pasaeJ Ne 3.
CucremaTtuka pacreHui

Tema 6. [Ipomucmei.
['pubonoobHBIE W BOJOPOCIIEBBIE
MIPOTHUCTHI

Tema 7. Bvicuue cnoposvie u
CeMeHHble paCcmetusl.
Moxoo6pa3aeie  —  Bryomorphae.

CocynucTteie  CIOPOBBIE  pacTEHUs
(Pteridophyta).

I'osmocemenHbie pacTeHusl.
[ToxpeITOCEMEHHBIE PACTCHHSI.
Ba3oBblii pazaen Ne 4

OCHOBBI MUKOJIOTHH

Tema 8. Mopdgonozcus u
cucmemamuxa 2puboa.

40 12 6

144 58,33 20

50,22 18,33 6

44,89 18 6

48,89 22 8

48,89 22 8

12

14

14

18

50

20

15

15

15

0,33

0,33

0,33

10

35,67

35,67

11.89

11.89

11.89

11.89



Husmme r1pubel. Beicmme rpuOsb:
AckomukoTa, bazuaroMuKoOThI

®opma NPOMEXKYTOYHOM
aTTeCTALMH 110 Y4eOHOMY ILIaHy
Bcero 432 164, 164 40

91

IK3aMEH

0,25

195,75

0,66

71,34



1.2. Conpep:xaHue OCHOBHBIX Pa3/1e/iOB U TeM AUCHUILUIMHBI BoTanuka

ba3zosblii pasaen Ne 1. Anamomus pacmenuii
BxoaHoi pa3aed

Beeoenue

MecTto Mopdonoruu, aHaTOMUU ¥ (PU3UOJIOTUU PACTEHHUI B cUCTEME
€CTECTBEHHBIX HayK. L{enb, 3agaun u Meroasl. TeopeTnyeckas U MpakTUYECKast
3HAYUMOCTh MOP(OJIOTHUH, AaHATOMUH U (PU3HUOJIOTUU pacTeHuil. Pa3Butue
YUEHHUS O CTPOCHUU PAaCTEHUH U (PU3MOJOTHUECKHUX MpOoIeccaX, MPOTEKAIOIINX B
Hux. Tema 1. Kierka

Cmpoenue pacmumenbHol KlemKu

Hcropuss n3ydeHusi KJIETOYHOTO CTPOCHUSI PACTEHHI. 3HAUEHUE TEOPUU
KJIETOYHOT'O CTPOEHUsI OpraHu3MoB. Pa3BuTue npeicTaBlIeHU O KIETKE B CBSI3U
C COBEpILIEHCTBOBAHUEM METOOB U3yUEHHUS.

OOmiast cxema CTPYKTYpHOM OpraHum3alMi 3YKapUOTUYECKOM KIIETKU
pPacTUTENILHOTO OpraHnu3Ma (B CpaBHEHUU C KUBOTHOMW). PazHOOOpa3ue KIEeTOK B
CBSI3U cO crenuanu3anuen. Pazmepst u gpopma kiietok. OCOOEHHOCTH CTPOEHUS
pPACTUTENBHOW  KJIETKW: HaJIW4Yue LEJUII0JI03HOM  000JOYKH, BaKyoOJH,
XJIOPOILIACTOB.

Knerounsle opranemisl. [lmactuasl  (XJI0pOIIIACTBI, XPOMOIUIACTHI,
JerKomnacTsl). MUTOXOHAPUU U QYHKIUS OKUCIIEHUS OPraHUYECKHUX BELIECTB.
Mopdonorus mutoxouapuii. CtpoeHrue TBOMHONW 000JIOYKU, MATPUKC, KPUCTHI.
[IpocTpaHCTBEHHAs OpraHU3aLUsl IEKTPOHHO-TPAHCIIOPTHOW LIEIIH.

[loarotoButenbHass  (a3za  OKHUCIEHHS  OPraHMYECKUX  BEIIECTB B
ruasioriazMe  (aHa’poOHas ¢aza) mo nupoBuHOrpamnoi kuciotel (IIBK).
[Tocrymienne [IBK B MaTpukC MHUTOXOHApPWM, OKHCJIEHHWE B LUKIEC AU- U
TPUKApOOHOBBIX KHCJIOT. ASPOOHOE OKHCIEHHE BOJOPOJa B 3JIEKTPOHHO-
TpaHcnopTHol nenu. OxucinurenbHoe (ochopunrpoBanue. DHEPreTUUECKUMA
s ekt aHadpoOHOM U adpobHol (a3el apixanusa. KIIJ[ paboTel MUTOXOHIPHIA.
3HaYeHUE BBICOKOW CTPYKTYPHOM OpraHu3alid MUTOXOHJpUN. 3Ha4YeHUe
npixanus. Mcnonp3oBanne AT® M MpoOMEXyTOUHBIX NMPOAYKTOB OKHCIIECHHUS B
OounocuHTe3e Oenka.

Pu6ocombl u 6nocunTes 6enka. CtpoeHre pubocombl. XUMUUECKHM cOCTaB
Oonpmiol W Manod cyobeauHUl. OYHKIMOHAIBHBIM LEHTP PUOOCOMBI.
Tpanckpunuusi, TpaHciaauus. 3 dTana OWOcHHTe3a Oelika: WHUIMALKUA,
anoHrarus, TepmuHanus. OOpa3oBaHue MENTHIHON CBs3U, posib ATO.

OHpomaazMaTuieckas cetb. TuIibl, cTpoeHue, GyHKuu. Anmnapat ['onabmxu.
Crpoenne u  ¢yukuuu. Jluzocomsl. CrpoeHue, CBOICTBa, (YHKILHUHU.
Muxkporenbua
(MepOKCUCOMBI, TJIMOKCUCOMBI, C(EpPOCOMBI, OJEOCOMBI, IMapaMypasibHbIE
tenblia). Tumbl, crpoeHue, ¢yHknuu. Lurockener (MuUKpoTpyOOukKH u



MUKpoduiIaMeHThl ). Jlokanuzaius, CTpoeHne U GyHKIHU. MexXaHu3M X y4acTHs

B JIBWKEHUU HUTOIUIa3Mel. SAnpo. CtpoeHne. @yHKIMOHAIBHOE 3HAUYEHHUE.
[utomnnasma. [TOBEpXHOCTHBIN CJIOW ITUTOIUIA3MBI — OCIKOBO-JIHIIUIHAS

MeMOpaHa, ee CTpoeHrEe. bUMONIEKYIISIpHBIN CIIOH JIMMUI0B. benKku CTpyKTypHbIE,

Oenku-(pepMeHTbl,  OEJIIKU-pElenTOpbl,  I[JIMKOIPOTEUHBI,  AKBAIlOPUHBI.
MexXMoneKynsipHble CHUIIbI B3aUMOACHCTBUS OenkoB W JumuaoB. CBoiicTBa
IIOJIYIIPOHHIIAEMOCTH, MACTUYHOCTH.  J[MHAMWYHOCT®,
aCUMMETPUYHOCTh MeMOpaHbl. 3HAUY€HHE OTUX CBOWCTB. [Hanomasma.
Crpykrtypa.

Bakyons. Ctpykrypa ToHOmIacta. CBOiCTBa, 3HaueHHE. KiIeTOUHBIN COK,
€ro COCTaB.

Knerounass o6omouka. MosekynspHas opraHu3alus, COCTaB, 3HAYCHHE.
CrpykTypa Makpo- ¥ MHUKpPOQHUOpMIT UEI0N03bl. MaTpUKC, €ro COCTaB.
CBoOMCTBA MOJHOW MPOHUIIAEMOCTH, MEXAHUYECKON MPOUYHOCTH, TNIACTUYHOCTH.
Cpenunnas mactuHka. [lmasmonecmel. IlepBuunas oOosouka. W3meHeHue
XUMHUYECKOTO COCTaBa M CBOWCTB BTOPUYHBIX O000JIOYEK B CBSI3U C HX
BUJION3MEHEHHEM (OJIpEBECHEHHE, MUHEpalIu3allus, OTIOXKEHHE CyOepuHa,
KyTHHA, BOCKa). OYHKIIUU KJIETOUYHON 000JIOUKH.

Xumuueckuii cocmaeg Kiemku.

DJIEMEHTapHBI XUMHWYECKHM COCTaB  KJIETKH. (OCHOBHBIE TPYIIIBI
OpraHUYECKUX BEIIECTB: O€NKH, HYKJIeMHOBBbIE KUCHOTHI, AT®, nunumsi,
YTJIEBOJIBL.

Yraesogel. Mono-, au-, nonucaxapuabl. OCHOBHbIE TNIPEICTaBUTEIN:
TIII0K03a, prbo3a, Ae30KcMpubO03a, caxaposa, MajabTo3a, Kpaxmal, KJIEeT4aTKa.
OyHKINMH YIIIEBOJOB.

benku. IlporenHsl u mporenabl. AMUHOKHUCIOTHBIM cocTaB. llenTuaHas
cBs3b. [lepBrUUHas, BTOpUYHasi, TPETUYHAS], YETBEPTUUHAS CTPYKTypa. DyHKIIUU
OEJIKOB: CTPYKTypHasi, KaTalUTHYECKas, 3aracHas, TpaHcnopTHas. CTpyKTypHbIE
0COOEHHOCTH O€JIKOB, OTPEEIISIONTUE UX MHOTO(YHKITHOHAIBHOCTb.

Jlunuasl. XKupel u xuponogoOHblie BemecTBa. CTpoeHue W (QyHKIHH.
HacellienHple W HEHACBIIIEHHBIE JKUPHBIE KUCIOTHL. [ UapodoOHOCTH.
OO6pazoBaHre MOHO- U OMMOJIEKYJISIPHBIX MUIIEIUT. B3auMopelicTBue ¢ Oenkamu.
CrepuHbBI pacTEHHUIA.

Hyxneunossie kuciotsl. JIHK. PHK undopmanuonnas, pudbocomanbhas,
TPAHCIIOPTHA. Hyxieotn b1 COCTaB, CTPYKTYpa, NPUHLUI
KOMILJIeMeHTapHOCTH. DyHKIMM XpaHEHUs TEeHETUYECKOM HH(pOpMALINH,
TPAHCKPUMIMK ¥ TPaHCISAUMM TIpu OuocuHTe3e Oenka. JIMHEWHOCTH U
crabunbHOCTh, Makpomodiekyn JIHK, PHK kak mpuymHa MamodncieHHOCTH HUX
¢bynkuuii. AT®. CtpoeHre U 3HAYEHUE €€ KaK «PHEPreTHMYECKOW BaIIOTHI» B
KJIETKE.

Opractuueckue BemiectBa. MOpMbI 3allacHBIX YIJIEBOJOB, KUPOB, OEJIKOB,
MHHEPAJIBHBIX BELIECTB, UX MECTO B KIIETKE, 3HaueHne. Hakomienue pacteHusIMu



BKJIFOUEHUI: Kpaxmajla, caxapa, Mmacels, OElKOB, ajlKaJlOMJI0B, AYOWIbHBIX U
JIPYTHX BEILECTB.

Pacmumenvhaa knemka Kak ocmomuueckas cucmema.

[locTynmeHue BOABI M BEIIECTB B pAacTUTEIBHYH KIETKy. Boga.
BuyTtpumosnekynspHas cTpykrypa. Jdumnonb, Bogopoansie cBa3u. CBoOOIHAsA U
CBsA3aHHasl BOJA. 3HAYEHHE BOJABI B JKM3HU KJIETKU. I[lyTm moctymieHus: BOIbI:
mud¢y3us, ocMOcC, AaBlieHUE Ha0yXaHUsl KOJJIOWJOB, BOJHbIE KaHaJIbl MEMOpaH,
MIAHOLIUTO3.

SBnenue nnazMonusa u Aeriasmoinnsa. Typrop. BenrnunHa 0cMOTHYECKOTO
JABJICHHS Y PA3JIMYHBIX 3KOJIOTMYECKUX TPYII paCTEHUU. BOAHBIN MMOTEHIHAI
KaK Mepa aKTHBHOCTH BOJABI B KJIETKE M €r0 COCTABJISIOLIME: OCMOTHYECKUN
NOTEHIMAJI, TOTEHIMAJI JaBJICHUs, TypropHoe aasieHue. Cocyias cuila KIECTKH.
M3MeHeHne OCMOTHYECKMX IOKa3aTeIed B 3aBUCHMOCTH OT HACBIIIEHHOCTH
KJIETOK BOZOHU.

[locTynnenne HOHOB B LEJUIIOJO3HYIO KIETOYHYIO 000J0uKy. Poib
ancopouuu. IlepeHoc wuoHOB uepe3 memOpanbl. llaccuBHOe © aKTHBHOE
nocryruienue. O6nerdeHHas aud@ys3us. AKTUBHBIM TpaHCIOPT C 3aTPaToil
sHepru. TpancnoptHeie AT®d-a3pl. SIBneHne nmHouMTO3a. PerymupoBanue
NOCTYIUIEHUSI HOHOB B KJIETKY. BKiItoueHne HOHOB B 0OMEH BEILIECTB B KIIETKE.

Tema 2. Tkanu évicuiux pacmeHuil.

Tkanu. [lpuHnunel knaccupukanuv. TKaHM BPEMEHHbIE U MOCTOSHHBIE,
MIEpBUYHbBIC, BTOPUYHBIE, IPOCTHIE U CIIOKHBIE. BUIbI TKAHEW N0 BHITOIHSAEMbBIM
GyHKIUAM.

OO6pazoBaTenbHbIe TKAHU (MEPUCTEMBI), UX 3HAUCHHE JIJIS )KU3HU PACTCHHIM.
Bepxyieunsie, 00KOBbI€, BCTABOYHbIE MEPUCTEMBI. | €He3HC, MOJI0KEHUE B Telle
pacTeHus, LUTOJOTHYECKUE OCOOCHHOCTH. VIHHIManbHBIE KIETKH, HX
IPOU3BOJHBIE. 30HAJIbHOCTH BEPXYIIEUHBIX MepUCTEeM KOpHSA U cTe0s. [lonsTue
O TUCTOT€HaXx.

Huddepenumanms KJIETOK  MPOU3BOIHBIX MEPUCTEM.

Ilocmoannvie mxanu.

[lokpoBHBIE TKaHM. Onuuaepma. l'eHe3nc, CTpPOCHHE, 3HAYECHUE IS
pactenuii. Tpuxombl u smepreHibl. PaznooOpasue cTpoeHus U (QyHKIHH.
Ycreuna.

[lepunepma, kopka. OOpazoBaHue, CTPOCHHE KJIETOK M MX (puznojgoruueckas
poib. YeueBUUKH.

AOcopOunonnsie TKaHu. Puzomepma (snubrnema). @DopMupoBaHUE,
CTPOCHHE, GyHKIHH. KopHeBbie BOJIOCKHU, (byHKIIMOHUPOBAHUE,
MPOJIOJKATEILHOCTD JKU3HU.

dortocunresupyomue  TkaHu.  OCOOEHHOCTH  CTPOEHHUS  KIIETOK,
BBINIOJIHAEMbIE (DYHKIIMH, PACTIOJIOKEHHE.



ITpoBomsiine Tkanu. Kcunema (npeBecuna). llpoBoxdiue 31eMeEHTHI
keunembl (Tpaxeuabl U cocyabl). Ctpoenue. Ilepdopanuu, ux TuUObl U
PacrosoKeHHe.

W3meHeHne cTpoeHus MPOBOIAIINX SJIEMEHTOB KCUJIEMBI B OHTO- U (hUIIOTeHE3E.

OOpa3zoBaHue M NOJOKEHUE KCWIEMbl B pacTeHuu. [loHATHE COCYIUCTBIX

pactenuit. ®nosma (my0). [IpoBosmiue seMeHThI (h109MBI (CHTOBUIHBIC KICTKA

u curoBuaHble TpyOku). CTpoeHHe, OCOOEHHOCTH pa3Butus. I[loHsATHe O

CUTOBUJHOM TIOJI€ M  CUTOBUJHOW  IUIACTHUHKE. AJBOYMHHOBBIE H

CONMPOBOXK/JAIOIINE KIETKH, UX Ouonorudeckoe 3HaueHue. OOpa3oBaHHE H

MECTOIIOJIOKEHHE (DJIOOMBI B PACTEHUH.

Tuns! npoBoadmux mydkoB. [loHsTHE O cTENu, €€ TUIIBL. DBOJIOLUS CTEIH.
3anacarouiye TKaHu. ['eHe3uc, cTpoeHne, 3Ha4UeHUe ISl PACTEHHI.
BoinenurenbHble (cekpeTopHble) TKaHu. HapyxHble (3Ke1€3UCThIE TPUXOMBI,

HEKTapHHUKH, TUAATO/bl) U BHYTPEHHUE BMECTWUJIMINA BbIIEICHUIN (CMOJISHBIC

KaHajbl, MieyHUKH). CTpoeHue, OMOJOrMYEcKOe 3HA4YEeHHE, MPAKTUYECKOEe

UCITOJIb30BaHUE.

Bo3nyxoHocHblE TKaHM (TKaHW MpoBeTpHuBaHus). AspeHxuma. ['eneswc,
cTpoeHHe, QYHKIUH, TOJO0KEHUE B TEJIE PACTCHHUS.

Mexannueckue TkaHu. Koienxuma, €€ BUABL, IIUTOJOTHYECKAS
XapaKTEpUCTHKA, pa3MEUICHUE B TeJe pacTeHus, 3HadeHue. CKIepeHXnma
(BostokHa U ckiiepeuabl). CTpoeHHe, pacioi0KEHHE B pACTEHUHN, 3HAYEHUE.

Bba3zosnblii pazaen Ne 2. MopgoJiorust 1 aHATOMUS BHICIINX PACTEHHI €
3JIEeMEHTAMHU (PU3HOIOTHH

Tema 3. CmpyKkmypa eecemamueHoil cghepbl ROKPbIMOCEMEHHBIX
pacmenuil.

Ocobennocmu KopHegoil cucmemovl KAK 0P2ana no210uieHus U yC60CeHU
600bl U MUHEPATILHBIX 6EULECME.

[lonatue BereTaTuBHBIX opraHoB. OmpeneneHue KopHsA. Ero dyHkuuw.
DBOJIIOLIMOHHOE MPOUCXOXkAeHue. Mopdosoruueckass NOpUpoAa KOpHEH B
KOPHEBBIX cHucTeMax (IJIaBHbIM, OOKOBBIE, MPHUAATOUYHbIE KOpPHHU). THIIBI
KOPHEBBIX CHCTEM IO crmoco0y o0pa3oBaHusi, MO MOP(HOIOrHYECKUM
OCOOEHHOCTSIM, 10 pa3MEILEHUIO0 KOPHEW B MTOYBE.

ATIIeKC KOpHsI, €ro CTpOEHHE. 30HBbI KOpHS, MX 3HAUYEHHE, CTPYKTYpHBIE
ocobeHHoctH. Yexymuk. OOpa3zoBaHUWE TMEPBUYHBIX TOCTOSIHHBIX TKaHEW.
Pusonepma, nmepBuyHasi Kopa, OCEBOM LWIMHIAP, OapbepHbIE TKAaHU; CTPOCHHE,
¢bynkuuu. Ponb mepeuukina. 3anoxeHue kamOus, demoreHa U oOpa3oBaHUE
BTOPUYHBIX TKaHeH. CTpOoeHHEe MHOTOJIETHUX KOPHEH.

[Tornomenue BoJbl KOpHEM. AMOIUJIACTHBIM M CUMIUIACTHBINA MyTH BOJBI B
kopHe. KopHeBoe naBineHue — HWKHHUI KOHIIEBOM JBUTaTellb BOJHOTO TOKa B
pacTeHud. MeXaHu3M KOPHEBOIO JaBieHHA. MeToapl ero oOHapyXKeHHs.
3HaueHHe KOPHEBOTO JABJICHHS B OHTOT€HE3€ PACTEHHM. 3aBUCUMOCTb pabOThI



KOpHS OT BHELIHUX YCIIOBUW. BiMsiHue Temrieparypsl, adpaiuu, KOHUEHTPAUUH U
pH nouBeHHOro pacTBopa Ha NOCTYIUICHUE BOJBI.

[TornomeHnne W yCBOCHHME MHMHEPAJIbHBIX BELIECTB KOpHEM. BHemiHwue
MPU3HAKH HEAOCTaTKa TOTO WJIM WHOIO 3JIEMEHTA B MHUHEPAJIbHOM MUTAHUU
pacteHuid. Makpo- U MHUKPO3JIEMEHTHI, UX pOJib. PDU3NOTOTHYECKAS POJIb NOHOB
KaJlvs, KaJblisl, MarHus, cepbl, pocdopa, xernesa.

Mertonel W3ydeHHMs MMHEPAIbHOTO INMTaHWA pacTeHnid. BonHele,
IpaBUMHBIC, IMOYBEHHBIC, IECUYAHBIEKYJIbTYPbl. YPAaBHOBEUIEHHBIE PACTBOPBIL.
AHTaroHu3M JedcTBUs HMOHOB. DOU3HOJOTMYECKH KHUCIbIE, LIEIOYHBIE H
HEWUTPaJIbHBIE COJIH.

AmoniacTHbIA U CUMIUIACTHBIA MYTH NEpeBUKEHUsS HOHOB. CBOOOHOE
IPOCTPAHCTBO KOPHS, €ro JIOKAJIM3alus U 00beM. DHJ0JepMa Kak OCHOBHOM
busnonoruyeckuii 6apbep Ha MyTH MOCTYIUICHUS HOHOB B COCY/bl KCHJIEMBI.
Hubdy3uss u npouneccel 0OOMEHHOM aacopOuuu. AKTHBHOE M IAaCCUBHOE
IIOCTYIIJIEHUE UOHOB B KJIETKH.

dusnonoruyeckass pojib a30Ta. YCBOEHHE HUTPATHON (opmbl a3ora.
buoxumuyeckas cBsA3b 3TOro Inpoiiecca ¢ abixanuem. [IpenenbHo nomycTuMbie
KOHLIEHTpalMd HUTPATOB B OBOIUHBIX PACTEHUSX. 3aBUCHMOCTb YCBOCHHS
HUTPATOB OT BHEIIHUX YCIOBUH. DOTOXMMHYECKOE BOCCTAHOBJIECHUE HUTPATOB.
OcoOEHHOCTH HCIIOJIb30BAHUS AMMOHUWHBIX COJEH Kak (U3HOJIOTMYECKU
kucibix. PabGorer JI.H. IlpsHumbukoBa B 005IacTU  a30THOTO OOMEHA.
[IpeBpamienre a30TUCTBIX BEUIECTB, pOJIb acmapariHa W [IyTaMUHA.
B3anumocBsI3p  @30THOrO M YIJIEBOAHOIO OOMEHOB. Peyrtunuzanus as3ora B
pacteHuu. BpiHOC opranudeckux (opM azoTa € ONAJAaHUEM JIUCTHEB.
Oco0OeHHOCTH YCBOCHHSI CBOOOAHOTO a30Ta aTMOc(hepbl 0000BBIMU KYJIbTYpPaMHU.

BnusHue BHEIHUMX W BHYTPEHHUX YCJIOBHM Ha MOCTYIUICHHME HOHOB B
KOPE€Hb M MX yCBOCHHME. B3anMoAeNCTBHE KOPHEBOM CUCTEMBI ¢ TOYBOU. Poiib
KOHTAKTHOIO OOMEHa MEXAYy KOJUIOMJAaMU IIOYBbl M KOpPHEM. YCBOEHHE
NUTATENbHBIX BEIIECTB W3 TPYAHOPACTBOPUMBIX coennHeHHd. KopHeBbie
BBIJICJICHUSI PACTCHUM.
®U3KMOIOTrNYeCKuEe OCHOBBI TPUMEHEHUS y100penuii. Pois HOHHOTO TpaHcHopTa
B MH(POPMATMOHHOM OOMEHE PA3IMYHBIX OPTAHOB PACTEHUH.

Ilooee.

MetamepHocTh TTOOETa. Amiekc nodera, CTpoeHUE, OpraHooOpa3zoBaTeIbHAs
nesTeabHOCTh. PazHooOpaszue mnoOeroB mo (GYHKIUSM, JJIMHE MEXKI0Y3JIHM,
HaIpaBJICHUIO pPOCTa, TMOJOXKEHUIO B TMPOCTPAHCTBE, THUIIAM BETBJICHUA.
BerBnenue, ero Tumbl, Ouojormueckoe 3HaueHue. DOpMHpPOBAHHE CHUCTEMBI
noOeroB. VHTEHCHMBHOCTb BETBIEHUS. AKPOTOHHS, ME30TOHHs, Oa3UTOHHS.
Kymenue kak ogHa u3 popm BETBIEHUS, €r0 OMOJOTUYECKOE 3HAUCHHUE.

[Touka. @yHkiuu. Tunbl Moyek Mo (YHKIUSAM, TMOJOKEHHIO, CIIOoco0am
BO3HUKHOBEHUs. [louku BO300OHOBIEHUS, 00OralieHus, MPUIATOUYHbIE, CIISIINE
nouku. Pa3BépTriBanue nmodera u3 MoYKy.



Cmeobenwn.
Mopdomorus  crebns:  popmMa  MONEPEUHOTO  CEUCHUS,  HATUYHC
oJpeBecHeHUsA. OYHKIIMH CTEOIIS.

Anatomuueckass cTpykrypa cre0ns. Tumbl crtenu. Bo3HukHOBeHue
NEPBUYHBIX TKaHeW ctebust. [lepBuyHOE aHATOMUYECKOE CTPOCHUE MEKIO0Y3IHM
cTeOst IBYAONbHBIX pacTeHui. [lepexoa KO BTOPUYHOMY CTPOCHHIO, paboTa
kaMOusi. OCHOBHBIE THUIIBI CTPOEHUS cTe0JIEH IBYAOIBHBIX pacTeHuil. CTpoeHue
cTe0eil ApeBEeCHbIX M TPABSIHUCTHIX JIBYAOJBHBIX pPACTEHUH. OIEMEHTHI
KCUJIEMBI, X QYHKIMH. ['0u4HbIE KONbLA. DIEMEHTHl (JIOAMBI, UX (YHKIUH.
Hcnonp3oBanue npeBecuHbl M Jyb6a B xo3siictBe. CrpoeHue cTelieit
OJTHOAOJBHBIX PAacTeHWil. YTONIIEHHE CTe0Nel y APEBOBUIHBIX OHOJOJIBHBIX
pAaCTECHUH.

[lepenaBmxenne Bonabl Mo pacTeHHto. CpaBHUTENbHAS XAPaKTEPUCTHUKA H
B3aMMOJICHCTBUE BEPXHETO M HIKHETO KOHIIEBBIX JBHUTATENEW BOJAHOIO TOKAa B
cucTteMe Leoro pacteHus. Mx pons B mognep:xanuu romeoctaza. Oco0eHHOCTH
NepeABMKEHUS BOJIBI IO KUBBIM KJIETKaM KOPHS U JIUCTa K MEPTBBIM 3JIEMEHTaM
npoBosLed cuctemsl. Teopus cueruieHus. [IoHsATHE O KOre3uu U aare3nu.

Jlucm kax opzan, ucnaparuuii 600y u 0Cyu eCmenAouuil npoyecc
domocunmesa.

Mop@donornyeckoe CTpoeHuE JHCTA: IJIACTUHKA, OCHOBAHHWE, YEPEIOK,
NPUIMCTHUKY, Biaraiuiue, pactpy0. [Ipocteie u cioxHble 11cThs. PazHooOpasue
dbopM TUCTOBBIX MIACTUHOK. JKuikoBaHue. JIucTopacmnoaoxeHue.

AHaTroMus JIHCTa: SMUAEPMHUC, ME30PHUILI, apMaTypa, MPOBOIAIIAS CUCTEMA.
M3MeHYMBOCTh aHATOMHYECKOW CTPYKTYPHI JJUCTHEB B 3aBUCUMOCTHU OT yCIIOBUM
oOuTaHus pacTeHuil. Pa3BuTHe nucTa: BHYTpUIIOUYE€UHAsl U BHENOYeuHas (ha3bl.
JIMUTENBbHOCTD KU3HU JUCThEB. JINCTONA, €ro MEXaHU3M U 3HAYEHUE.

Hcnapenne Boabl nuCThAMHU. Tpancnupanus. E€ 3HaueHne. YcTbuuHas U
KYTUKYJIsIpHas TpaHcnvpauus. MIX cooTHOIIEHHE B pa3sHOBO3PACTHBIX JUCTHAX.
Dranbl yCTbUYHOU TpaHcnupauuu. OCOOEHHOCTH UCTIAPEHUS BOJIbI UEPE3 METKUE
orBepcTusi. 3akoH Ctedana. Metoasl ydyera TpaHcnupauuud. VIHTEHCUBHOCTbD,
OPOAYKTUBHOCTh  TpaHCOHMpauuu. TpaHCOUpALMOHHBIA  KOA((PUIIMEHT.
TpaHcnimpanusi — BEpXHUM KOHLIEBOW JIBUTaTEIb BOJHOTO TOKA.

Camoperynsusi pacTeHUEM BOJAHOTO OOMEHa. Y CTbHUYHOE PEeryIMpOBaHUE
TpaHcnupauuu.  MexaHu3M  YCTBbUMYHBIX  JABWKEHUU.  DoToakTUBHAA,
TMAPOAKTUBHAS, THIPONACCUBHAS PEAKIIMN OTKPBIBAHUS M 3aKPBIBAHUS YCTHUILL.
BreycTtenuHOe perynupoBaHue TpaHcnupauuu. CyTOYHBIM XOJA YCTBUYHBIX
JBW>KCHUM. 3aBUCMMOCTh TPAHCIUPALMKU OT BHEIIHUX yCJIOBHM. CyTOUHBIA XOJI
TPaHCIUPALIMH.

YcBoenue conHeuHo s3Heprun (Pporocuntes). [louarue o porocuntese kak
MIPOLIECCE H3BIICYEHHS COJIHEUHOW DHEPIrUU 3€JICHBIMU PAaCTCHUSIMH U3
OKpY>KaroIlen cpefibl U 3arnacaHusi €€ B CTaOMIbHOM MPOIYKTE — OPTaHUYECKOM
BEILIECTBE. CymmapHoe  ypaBHeHue  ¢oTocuHTe3a.  Me3ocTpyKTypa



(bOoTOCHHTETHYECKOTO anmnapara. Makpo- U MHUKPOCTPYKTYpHasi OpTraHHU3alus
XJIOPOIUIACTOB, MX OEITOKCHHTE3UPYIOIIAs CUCTEMa. buoTreHes XaoporniacToB.

[Turmentsl  nucta. XIOpPOPWILIBI, KapOTUHOWIBI, (GUKOOMWIMHBL X
CTpoeHue, PU3NKO-XUMUYECKUE CBOMCTBA, PyHKIMU. CTpyKTypHAasi OpraHu3aius
MMUTMEHTOB B XJIOPOTUIACTaX. XJIOPOPUILT-OCITKOBBIE KOMIUIEKCHI. DOTOCUCTEMBI
I u II. LleHnTpanbHbBIA U CBETOCOOUPAIOIINI KOMILICKCHI TUTMEHTOB.

CeetoBas ¢aza (oTocuMHTE3a, TEPBUYHBIE MIPOIECCH (POTOCHHTE3A.
dorodusnueckass ¢aza. IIEKTPOHHO-BO30YKIEHHOE COCTOSHUE MHUTMEHTOB.
MexaHu3Mbl MUTPAIIUU SHEPTUH B XJIOPOIUIACTaX.

CtpykTypHO-GyHKIMOHATIBHAS ~ OpPraHM3alusl  JJIEKTPOH-TPAHCIIOPTHOM
LETIH. [uxnuyeckoe u HELHUKINYECKOE dboToCHHTETHYECKOE
dbochopunupoanue. ATDcunreraza. Mexanusm ee GyHKIIMOHUPOBAHMUS.

TemuoBas (aza (orocunresa. Merabonusm yriepoja npu (PpoTocuHTese.
[ukn KansBuHa.

«C3» u «C4» — nytu porocunrtesza. dortonpixanue. Bausuue BHEMIHUX U
BHYTPEHHHX ycJioBHM Ha PortocunTes. [IpoyKThl hoTOCHHTE3a U UX TPAHCTIOPT:
BHYTPUKJICTOUHBIM,  OMWKHUH,  AanbHUM.  MexaHu3M  TepeBIKCHUS
accuMmiisIToB. ['unore3a maccoBoro mortoka. IlyTu ucnonb30BaHUs B KIIETKaX:
OTJIOXKEHHUE B 3aI1aC WJIA OKUCJIEHUE B MPOLECCE JIbIXaHUS.

DKOJIOTHYeCcKre achekThl (OTOCHMHTE3a. BlMsiHuEe MHTEHCHBHOCTH CBETA,
CIEKTPAJIBHOTO COCTaBa CBETA, KOHIIEHTPAIMU YTJIEKUCIIOT0 ra3a, TeMIEpaTyphl,
MUHEPAJIBHOTO MUTaHUs1, BOJHOTO obecnieueHus Ha porocunte3. CBETONIOOUBbIC
Y TEHEBBIHOCJIMBBIE pacTeHus. BiusiHue BHyTpeHHUX (HakTOpoB Ha (POTOCUHTES.
DOTOCUHTE3 U YPOKaH.

Tema 4. O0OMeH BeleCTB KAK OCHOBA KM3HEHHBIX SABJICHUH
PACTUTEJBHOI0 OPraHu3Ma

Hvixanue pacmenuii — YeHmMPAiIbHOE 366HO 00MEHA 6eU|eCE 1 IHEPLUL 6
op2anusme.

Jlokanu3anus ApIXaTeabHOro npoiiecca B pacteHun. O0mmumii 0030p XuMu3Ma
npolecca AbIXaHus. [ TUKOIUTHYEeCKU U MeHT030(h0oCc(haTHBIN MyTH OKUCICHUS
OpraHMYECKMX BEUIECTB. 3HAYEHUE JbIXaHUs Kak uUCTOYHMKA ATD wu
CTPOUTEIBHOIO Marepuana sl OMOCHUHTE30B JKMPHBIX KHUCIOT U >KHPOB,
docdaruioB, CTEPOUI0B, BOCKOB, BATAMUHOB, aJIKAJIOUJOB, 3€JCHBIX U KEJITHIX
IIATMEHTOB, HYKJIEOTH/IOB, ITOJIUCAXaPUI0B.

Metonbl  u3yueHuss AbIXaHusA. JlpIxatenbHbId  KO3(P(GULIHUEHT TpH
UCIOJIb30BaHUU B KAa4eCTBE JIbIXaTEIbHOI0 MaTepuaja pa3IudHbIX CyOCTpaToB:
YTJIE€BOOB, JKUPOB, OETTKOB, OPraHUYECKUX KUCIOT B PA3JINYHBIX YCIOBUSIX.

DKOJIOTUYECKHE aCIeKThl AbIXaHWs. BiusHue colepkaHus B pacTEHUU
BOJBI, OOECMEUYEHHOCTH KHCIOPOJAOM, MHHEpPaIbHBIMU BEIIECTBAMH HA
WHTEHCUBHOCTh  JIbIXaHus. JIaOWIBHOCTH ABIXATENBHOTO Tpolecca Mpu
U3MEHEHUHU TeMIeparypbl. BnusHue cBera u yriekucioro raza. CrnocoOsl



YIIPaBICHUS JIBIXaTEIbHBIM IPOIECCOM pacTeHHid. B3amMOCBS3b JbIXaHHS C
JIPYTUMH IIpoLieccaMu OOMeHa.

Tema S. PacTuTeIbHBIH OPraHU3M KaK CaMOPa3BUBAOIIASICA U
caMoBoOCIpou3BoasIasics cucrema. Poct pacrennii. Pazgurue pacreHui.

Pocm pacmenuii.

[Tonarue pocrta pacreHuil. OCHOBa pOCTa MHOTOKJIETOYHOIO OpraHHU3Ma.
Poct knetok. Tpu ¢a3pl pa3BUTHS KICTOK: AMOpHOHAIbHAS, PACTSKCHUS,
muddepeHupoBku. Jlokanmuzamus POCTOBBIX MPOLIECCOB B PACTUTEIHLHOM
opranuzme. Pacnonoxxenue wmepucrem. MepuUCTEMBI TIOKOSI W MEPUCTEMBI
OXKUJAHUS.

@OUTOTOPMOHBI ~ KaK  OCHOBHBIE  PETYJATOPbl  pocTa.  AYKCHUHBI,
ruO0epeInHbI, IUTOKWHUHBI, OpaccuHbl. WX XUMHUYECKOE CTPOCHHE,
dbusnonoruyeckoe MposiBlieHne naeucTBus. B3aumopeiicTBue (UTOrOPMOHOB,
MOJMBAJEHTHOCTh  UX  JedcTBus.  MHruburtopsl  pocrta:  abCuu30Bas
KHUCJIOTa,KyMapuH. DTUIICH.

OcHOBHBIE 3aKOHOMEpHOCTU pocTa. O0mmit xapaktep KpuBbix pocta lO.
Cakca. [TepuoguyHocTs. @U3HOIOTUUECKAN U BBIHYKICHHBINA MOKOM.

BimsiHue BHEIHMX yCIOBUM Ha pOCT. BimsiHue cBera Ha poCT. 3HAYEHUE
KpacHOIO0 M JaJbHEKpPacHOro ceera. MUTOXpOM, €ro XMMHUUYECKAs NPUPOAA U
bu3HoIOrNYecKoe AeUCTBHE.

JBmwxenue pactenuil. Tponusmbel U Hactuu. ['eoTpomnusm, (HOTOTPONU3M,
XEMOTpPOIIU3M,  TuApoTpornusM. Du3HoIOrHyYecKas IpPUPOdAa  POCTOBBIX
JIBUKCHUM.

Pa6orst Y. [apsuna, H.I'. XomomHoro.

Paszeumue pacmenuii.

PazButune pacrenuil. Teopusi IUKIMUECKOTrO cTapeHuss u oMonoxeHust H.I1.
Kpenke. Pa3Burne Kak  pa3BepThIBAHME TE€HETUYECKOW  MPOTPAMMBI.
['opmoHanbHOE MOJIE U €70 U3MEHEHNUE B OHTOTEHE3E.

ApoBuzanusa.  doronepuoguzm. Ponb  duTOXpomMa B BOCHPHUSTHU
doTonepuoanueckor peakuuu. ['opmonanbHas koHenus userenus (mo M.K.
Yaitnaxsny).

Ycemonuueocmo pacmenuii.

Mop0o30yCTOMYHNBOCTb, X0JIOI0YCTOMYHUBOCTb, COJICyCTOMYUBOCTb,
PaIUOyCTOMYUBOCTh. Y CTOMYMBOCTh KaK MNPU3HAK, 3aJI0KEHHBIM B TE€HOTHIIE.
[IposiBIEHHE YCTOWYMBOCTH B 3aBUCHUMOCTH OT YCJIOBHUW BHEIIHEW CPEIBI,
(hU3MOJIOTHYECKOTO COCTOSIHUSI W BO3pacTa opraHu3ma. Hopma peakuuu Ha
cTtpecc. MeToapl 3aKkalIMBaHUsI U MOBBILICHUE CTPECCOYCTOMYMBOCTH PACTCHUM.
du3nonorndecKkasl peakiys paCTEHU Ha 3arpsi3HEHUE OKPYIKAIOIIECH CPEIbI.
[Mpyunasl  THOenm  necoB. DeodUTHH KaK  HWHIUKATOP  COCTOSTHUS
dbcrocuHTe3UpyOLIero anmnapara. Pojib MUKOpU3BI B )KU3HU PACTCHUHN, PEAKIIUS
Ha 3arpsaHeHue. [loBbIlIeHWE YCTOMYMBOCTH PACTEHH K aTMOC(hEpHBIM



BbIOpOCAaM, «KUCIOTHBIM JOXKASAM», 030HY, TsbKenabIM MeTauiaM, NecTUuluaaM 1
IpyruM KceHOOMoTukaM. CHIDKEHHE TOKCHUYHOCTU TSDKENbIX METaJIOB Ha
pacTeHuss M TMOJY4YEHHE OKOJOTWYECKM 4YHCTOM mpoaykunu. [loBeneHue
PaJMOHYKIUIOB B CHCTEME «IIOYBA-PACTEHUE» U CHUKEHUE JIOCTYIHOCTH
M30TOIOB LI€3Usl U CTPOHLMS I pacTeHni. Posb pacTeHnii B 0340pOBIICHUH
oKpykaromiei cpenpl. Ponb puszocdepHoit u ¢umiochepHoil MUKpOhIOphl Kak
IPOAYLIEHTOB TOPMOHOB, BUTAMHUHOB, aHTUOUOTHKOB U JAPYTUX (U3HOTOTHUECKU
aKTUBHBIX COEAMHEHUU. DHHo¢puTHas MUKpoduopa pacteHuid. Mukpoduiopa u
MUHEpaJIbHOE MHUTAHHE pacTeHUid. MUKpo(dIopa U yCTOMYMBOCTh PACTEHUN K
3acyxe, NEepeyBIaXHEHHUI0O M 3aMopo3kaM. Puznonorus OONBHOIO pacTEHUS.
®u3n0I0r0-0MOXUMUYECKE OCHOBBI XPAaHEHHsS PACTUTEIbHOW NPOAYKIHH.
Annenonarusi U nouBoyromsienue. [Ipuunuel 1 60pbpda ¢ MOYBOYTOMIICHHUEM.
dusnonornyeckoe 000CHOBAHHUE CEBOOOOPOTOB M arpOTEXHUYECKUX IPUEMOB.
B3aumMocBa3p U perymanus (U3HOJOTMYECKHX IPOLIECCOB B  PACTEHUSX.
DU3NOIOrMYECKUE aCIIEKTHI OXPaHbl PACTUTEIBHOTO MUPA.

basosbiii pasges Ne 3. CucreMaruka pacTeHuH

Tema 6. Ilpomucmot

I'pubonoooonvie u 600opociesvie npomucmul

YucneHHOCTh 0TAEN0B IpoTUCcTOB. Ocoboe monoxkeHnue B cucreMe. Pacmpocrpanenue.
Okonorus. OTanuuTenbHbie 4epThl. CTyreHn MopdoIorndeckoil opranuzanuu. BuemHee u
BHYTPEHHEE CTPOCHHE TAJUIOMOB. SIBIeHMs mapaienuima. L{uromormueckue oCOOCHHOCTH.
[TurmenTHBIE cucTeMBl. XpoMmaTtudeckas agantamust. CriocoObl muTaHus. 3anacHbIe BEIIECTBA.
BocnpousBenenue. Pa3MHOXeHHe  BereTaTuBHOe, Oecronoe U mojoBoe.  L{uKIIbI
Bocipou3BeneHus.  [lpunmuner  knaccubpukanuu.  [IpoucxoxkiaeHne U HBOJIONHUA
rpubOMOJO00HBIX MPOTHCTOB U Bojopociei. [IpuponHoe u mpakTudeckoe 3HadeHue. Mepbl
OOpBOBI C MAPA3ZUTHUYECKUMU TIPEeACTaBUTEISIMU. [[po6iieMbl OXpaHBbI.

Wmnepus XpomanasBeoasTbl — Chromalveolata
[apctBo CtpamuHonmibl — Regnum Straminophilae
[MoamapctBo Heterocontae (I'pubomnogo6HbIE OpraHU3MBI)
Otaen Oomukora — Divisio OOMYCOTA

Knacc Oomurietsi— Classis Oomycetes

UucnenHocts oTnaena (kimacca, mopsnka U T.a.). BereraruBhHoe Tteno. Kiierounsie
crenku. Cioco6 nmuTtanus. 3anacHeie BemecTa. [lonoBoii mporiece. becronoe pasmHoxeHue.
Kuznennsle nukibl. PacmpocTpaHeHue. DKOJIOTHUECKHE YCIOBHS OOMTaHMS. ODBOJIOIUS.
Mepb! 60pbOBI ¢ TAPA3UTHUESCKUMHU MTPEICTABUTEIISIMH.

Otnen Oxpodurtobie Bogopocau (Oxpodursi) — Divisio OCHROPHYTA

Knacc JInatomoBsie (banumnaproduiessie) Bogopocau — Classis Diatomophyceae
(=Bacillariophyceae)

Kmace Tpubodunmensie, XKento-zenensie Bomopociu — Classis Tribopayceae,
XanthopHyceae

Knace ®ykodunmessie (bypsie) Bogopociu — Classis Fucophyceae (Phaeophyceae)



Nmnepus Pacrenuss — PLANTAE

OTnuuuTenbHbBIe YepThl UMIlepun pacteHuid. Kiaccuduxanms.

HapcrBo Barpsinku — Regnum RHODOBIONTA
Otnen Kpacubie Bogopocsu — Divisio RHODOPHYTA

Knacc Huanununodunuensie — Classis Cyanidiophyceae

Knacc Ponennodunnessie Bogopociu — Classis Rhodellophyceae

Knacc banrnogunuessie — Classis Bangiophyceae

Knacc Pomumennoduimessie Bogopociu (hiaopuaen) — Classis Rhodymeniophyceae
(Florideophyceae)

YucnenHocTs. OTIUYUATENBHBICE YEpPThl OarpsHOK. YpPOBHU MOPQOIOTHUECKOU
OpraHu3allii ¥  THUIBl  CTPYKTYPBl: TIETEPOTPHUXANIbHBIA, ICEBIOMAPECHXUMATO3HBIH,
NapeHXMMAaTO3HbIA. BHelmIHee M BHYTpeHHee CTpoeHHE TaIoMOB. CTpOeHHE KIIETOK.
OcoOenHocTy pa3MHOXkeHMs. Llukibl Bocpou3BeneHus. Pacnpoctpanenue. DKOJI0rH4ecKue
rpymmbl.  Xpomarudeckas anantanus. [Ipoucxoknenue OarpsHok. Poiab B mpupoje.
[IpakTuyeckoe 3HaYCHHE.

[HapcTtBo 3enennie pactenus — Regnum VIRIDIPLANTAE
OTnuuuTeNbHBIC TPU3HAKY [IAPCTBA.
Otnen 3enenbie Bogopocaun — Divisio CHLOROPHYTA

Kiacc Xnopodunuessie (CobcTBeHHO 3enenbie) Bogopocin — Classis Chlorophyceae

Kiacc Tpebykcuodunuessie (Tpedykcuensie) Bogopociu — Classis Trebouxiophyceae

Kiacc YnbBodunuessie Bogopociu — Classis Ulvophyceae

Otnen Xapopurobie Bogopocau (Xapopurer) — Divisio CHAROPHYTA

Knacc 3urnemodurrensie Bogopociu (Konptorater) — Classis Zygnemotophyceae

Knace Xapodunuessie Bogopocau — Classis Charophyceae

UHCIEHHOCTh W OTJIMYUTENBHBIE YEPTHl OTAEIOB. YPOBHH MOPQOIOTHYECKON
OpraHU3aIMy ¥ THUIBI CTPYKTYPHI: OJHOKJIETOUHBIN (aMeOOUTHBIN, MOHATHBIN, KOKKOUTHBIH,
NaJbMEIJIOWAHBIN,  MAaHUUPHBIA),  HUTYATBIM  (TPUXaAJIbHBIA),  TeTEePOTPUXAIbHBIH,
TTACTUHYATHIH, MapeHXUMaTO3HbIH, NICeB/I0-TIAPEHXUMATO3HbIH, «HEKJIETOUHBI»
(cudonanbublif, cudoHOKNIaAanbHbI). [luTonormueckue  ocobeHHoctn  (000NOUYKa,
XJIOpPOIUTACThI, HUTMEHTHI, NPOAYKTHI 3amaca). BereratuBHoe pa3mHoxkeHue. becnonoe
pa3MHOXeHHEe. TUIbl CIOPOHOIIEHUS (300CMOPHI, AIJIAHOCIIOPHI, aBTOCHIOPHI U Ap.). [lonoBoit
npoliecc (XoJaoraMusi, U30raMusi, reTeporaMmusi, 0oraMus, aBToramusi, Koubtorarus). ['aMmersl.
3urora. ['omotammusm, rerepotain3dM. OcoOEHHOCTH MOJOBOrO Ipolecca BOJOPOCIEH.
[{uknbl Bocmpou3BeleHUsT (KM3HEHHBIE IMKIIBI). [ammoOMOHT, AUIUIOOMOHT, YepeloBaHUe
anepubix ¢a3. ['ameroput. Crnopodut. 'amerocnopoput. CmeHa nokoseHuit (n3omopdHas,
rerepoMopdHas). [lpuHnmmel Kmaccupukamuu OTAeNOB. [IpoucxokaeHne W IBOJIOIHS
rpubOno00HBIX TPOTUCTOB U BoJopociel. PacripocTpanenue. Dxonoruueckue rpynmnsl. Ponb
B nipupoze. 3Hauenue. [Ipobiembl OXpaHblI.

Tema 7. Bovicuiue cnopogvie u cemennwle pacmenust
Moxooobpa3nvie
OOm1ast XapakTeprCcTHKa BBICIINX pacTeHHi. OcOOEHHOCTH BO3IyIITHO-HA3€MHOI Cpeibl
06I/ITaHI/I${, BpEMsA MPOHUCXOXKIACHUA, MNPCAINOIaraCMbIC IMPCIAKU. MOp(I)OJIOFI/IquKOC 58
AHAaTOMHUYCCKOC paCYJICHCHHUEC BEICTAaTUBHOI'O TEJIa BBICHIUX paCTeHl/If/'Ii OCHOBHBIC OpraHbl U



Tkanu. Opranbl pa3MHOXKCHHS, BO3MOXHBIE IYTH WX NPOUCXOXKIAEHUS. [IUKiBI
BOCIIPOM3BECHHS, TramMeTo(puTHAs M CIOpPOHUTHAS JMHUU HBOJIONHMUA. OTHENbl BBICHIMX
pacTeHui, uUX (UIOTEHETHYECKUEe B3aMMOOTHOILIEHUS. 3HAUEHUE BBICIIUX pPACTEHUU B
ouocdepe.

Hanornen Moxosuansie — Superdivisio Bryomorphae.

UucnenHocTh otaena. MoXoBHAHBIE KaK 0c00ast TMHUS PA3BUTHSI BBICIIUX PACTCHHIA.

Kuznennsie Gopmbl. YpoBHH MOP(OIOrHUECKON OpraHu3alnuy raMeTo(pura: mIacTHHYAThIHI
U JHUCTOCTEOCNbHBINA TamaoOMOHTHBIM. OCOOEHHOCTH BHEIIHEro CTPOEHHS TraMeTodura:
bwMIun, Kayauauu, pU3ouAbl. AHATOMHYECKas CTPYKTypa. UepTbl NPUMUTHBHOCTH H
CHeHaTU3alHH.
CBoeoOpa3zue 1mukia BocnpousseneHusi. CrnoporoH — crpoenue, Gynkmun. [Iporonema, ee
Oouonornyeckoe 3Havyenue. Kuaccudpukamus. IlpencraBurenm. [Tpoucxoxaenue.
Pacnpoctpanenue. Dxosnorus. 3HaueHWE MOXOBHUIHBIX B IPUPOJHBIX IMpoLieccaX U KU3HU
yenoBeka. OxpaHsieMble pacTEHUS.

Divisio Hepaticopsida. CiioeBHIIIHBIE U «IHCTOCTEOCTBHBICY» (HOPMBI ICUCHOUHUKOB;
OTJIMYMUS TAJUIOMa TMEYCHOYHHUKOB OT TaJZIOMa HU3MMX pacTeHuid. OCOOCHHOCTH CTPOCHUS
raMeTaHTueB, CIIOPOTOHUEB, (IMCTHEBY», aM(PUracTpHeB W PU3OUAOB TEeUEeHOYHHKOB. Kiacc
Marchantiopsida. Ynpormienue opraHu3zanuyd rameTo(urTa BHJIOB B 3aBUCHMOCTH OT CPEIbl
oOuTaHusl.

Divisio Bryopsida. PasButre u crtpoenue ramerodura; rameranrur. CTpoeHue
CIIOPOTOHMS. YCIOXHEHHsI B CTPOSCHUM BEreTaTHUBHBIX uacTeil ramerodura. Hamuune
MPOBOASIIEH CUCTEMBI (THAPOUIBI U JICITOUABI), OCOOEHHOCTH MEXaHUYECKOU (CTepenibl) U
MOKPOBHOM TKaHEH. YCIOKHEHHWE B CTPOCHHH <JIMCTheB» MXOB. [lapadwmmmmu. Tumst
BereTaTuBHOTO pasMHokeHUs. Kiace Sphagnopsida: 0COOCHHOCTH CTPOCHHUS BETeTaTHBHOM
cdepsl rameroduTa B CBSI3U CO Cpeloi OOMTaHUsS; OMOIOTUYECKUE OCOOCHHOCTH, SKOJIOTHS,
reorpadust u mpaktudyeckoe 3HaueHue cdarHoBeix MxoB. Kumacc Polytrichopsida: oOrmras
XapaKTepUCTHKa U OCHOBHBIE MpejacTaBuTenu. Bepxomnoausie (Acrocarpi) U OOKOIUIOIHBIE
(Pleurocarpi) mxu. Kputepuu 53BONIONMOHHON NPOABUHYTOCTH B CTPOEHUU CHOpPOPUTA:
T depeHIIMPOBAaHHOCTh  CIIOPOrOHA, MEXaHW3Mbl BCKPBIBAHUS KOPOOOYKH, TEPUCTOM.
I'pynnsr MxoB ¢ mnpoctbiM (Haplolepidea) u nBoiineim  (Diplolepidea) mnepucromom.
['eorpaduueckoe pacmpocTpaHeHHE MXOB; HUX pOJb B  PAacCTUTEIbHOM  IOKPOBE,
npoOJeMAaTUYHOCTh MPOUCXOXKJCHUSI MXOB M OTHECEHUS HX K OJKOJIOTMYECKUM TIpyIIaMm.
XO035iCTBEHHOE 3HAYEHUE MXOB.

Cocyoucmuie cnopoevie pacmenus (Pteridophyta)

YucneHHOCTh  OTAENOB U MOAOTAENOB  (IUIAyHOBUAHBIE,  XBOILEBUIHBIC,
NarnopoTHUKOBUAHBIE). OTiauunTensHble 4epThl. JKuszHeHHble (Qopmbl. Mopdoaoruueckas
opranusanus crnopouToB (TeJIOMHasi, CUHTEJIIOMHas, Npenanooderosas). BHemHee cTpoeHue:
cTebenb, JUCT, KOPEHb, CIIOPOHOCHBIH KOJOCOK (CcTpoOui), cropoduul (MUKpOCTOpodu,
Meracrnopouil), CIOpaHruil (MHKPOCHOpAHTHUH, MeracrnopaHruii), crnopa (MHKpOCHopa,
Meracrnopa). AHaTOMUYecKas CTPYKTypa cropoduTa, TUMBI cTend. [IporcxoxieHue J1ucTheB
IUIAYyHOBUAHBIX (MHUKpOQUIUIMSA) M MANOPOTHUKOBUIHBIX (Merapmuius). [ ameTopurs
000€TIoITbIe U Pa3JIeNIbHOIIONBIE — CTPOSHHUE, MUTAHWE, CTENCHb PEIyKIIMH, OWOIIOTHYECKUE
ocoOeHHOCTH. PaBHOCIIOpPOBBIE H Pa3HOCIIOPOBBIE TMpeAcTaBUTENH. DuU3NOIOTHYECKas
Pa3HOCIIOPOBOCTh. 3HAu€HHWE PA3HOCIIOPOBOCTH B IBONIONMHU pacTeHHi. Kitaccuduxamms.
[TpencraButenu. Llukibl BocipousseneHus. Bpems cymiecTBOBaHUS U HAaUOOJIBIIETO paciiBeTa,



COBPEMEHHOE paclpoCTpaHeHHe. OJKoiorus. Poilb HCKOMaeMmblX TMPEICTaBUTENICd B
00pa30BaHUM KAaMEHHOTO YIJIsi. Y4YacTHe B CIOKEHHHM PACTUTENBHOTO IMOKpPOBa 3eMJIM B
MIPOLLJIBIE U COBPEMEHHYIO IIOXH.
IIpakTueckoe 3Ha4eHHE. Borpocsl OXpaHBbI.

Divisio Protracheophyta

JIpeBHeMIIINe COCYAUCThIC CIIOPOBBIC pacTeHus (insertac sedes — 1.S.)

Kuacc 'opueoputoBbie — Classis Horneophytopsida, i.s.
[Mopsimox bapuroduTOBBIC — Ordo Barinophytales, i.s.
CemeiictBo KykcoHueBbie — Familia Cooksoniaceae, i.s.
Pon Aenaogpumon — genus Aglaophyton, i.s.

Pon Tonuoxpaoa — genus Taeniocrada, i.s.

Bpewmst cymectBoBanmst. Dxonorus. OCOOEHHOCTH CTPOCHHSI.

Ornen [lnaynoBuannie — Divisio Lycopodiophyta
Kiacc 3ocrepodmobsie
Knacc ITnaynossie - Classis Lycopodiopsida
Knacc Cenarunemtossie - Classis Selaginellopsida
Knacc IMonymnukossie - Classis Isoétopsida

Otaen ManoporaukoBuanbie — Divisio Polypodiophyta

Knacc Punuessie — Classis Rhyniopsida

Uctopus otkpertus. Bpems nosiBinenus puarnodutoB. OcoO0EHHOCTH Cpellbl 0OUTaHUS
Rhyniopsida; puHueBbie Kak BTOPUYHO 36MHOBOJIHBIE M BOJHBIE BhICIINE pacTeHUs. CHHIPOM
«BBICHIETO PACTCHUS» y PUHHUEBBIX. YPOBEHb MOP(OIOTHMYECKON opraHu3anuu crnopodura:
TEJIOMHBIN (TEJIOM, Me30M). AHATOMHYECKOE CTPOEHHUE CHOopo(duTa, OCOOCHHOCTH CTPOCHUS
KayJoOuJOB W pu3oMouIoB. Tunm cremu. Pasznmmunele Tumbel crnopanrueB.  Crnernuduka
JKU3HEHHOro 1ukia. YwucineHnHocTs. Beinenenue mnopsiakoB Rhyniales u  Psilophytales
(Trimerophytales). IlpeacraButenu. Bo3moxHas pojb pPUHUEBBIX B 3BOJIOLMU BBICIIMX
pacTeHUN.

IMoxoraen Xsomosbie — Subdivisio Equisetophytina
Knace Knamoxcuneessie — Classis Cladoxylopsida
Knace Knunonucrossie - Classis Sphenophyllopsida
Knacc Xsomossie - Classis Equisetopsida
ITooomoen Ianopomuuxu — Subdivisio Pteridophytina
Knacc 3urontepuensie - Classis Zygopteridopsida
Knace Ysxosuukossie - Classis Ophioglossopsida
Kiacc Muoronoxkossie - Classis Polypodiopsida
Knacc INcunorossie - Classis Psilotopsida
Kiacc Maparrtuessie - Classis Marattiopsida
Buemnee ctpoeHue: crebenb, JUCT, KOPEHb, CTPOOWI, CHOPOGUIII, CIHOpPAHTHIA
AHaToMHuecKas CTPYKTypa, THUMBI cTenu. ['amMerouT - cTpoeHue, NUTAHHE, CTeNeHb
pEeIyKIHH, OCOOCHHOCTH. PaBHOCIIOpOBBIE W Pa3HOCIIOPOBBIE MPEICTABUTENN, 3HAYCHHE
pasHocniopoBocTH.  Dusmonornveckas pa3sHOCHOPOBOCTh. LIMKIBI  BOCTIpOWM3BENEHMUS.
Okonorus. Ponb B CIIOXKEHHH pacTHTENHHOTO MOKpoBa 3emiu. llpakTudeckoe 3HaYEHHE.
Bormpocsr oxpaHsl.



Pazgen 2. CeMeHHBbIEe pacTeHUs

Tema 4. I'onocemennvie pacmenusn

UucnenHocTs orAena. XapakTepHble IPU3HAKU CEMEHHBIX pacTeHui. IIpeumyinecrsa
CEMEHHBIX PACTeHMH TIepe]] CIOPOBBIMH. YPOBEHb MOPGOIOTUYECKON OpraHU3aIlUH
criopodura: moberoswiii. JKuzHennole (opmbl. BaemHee crpoenme cnopodwura. [loberu
YAJIUHEHHbIE, YKOPOUEHHbIE. AHATOMUYECKOE CTpOeHHE CcropoduToB, Tl creiau. CTpoeHue
penpoayKTuBHON chepbl. Myxckoil crpodmmt. Mukpocnopodumur. MHKPOCTIOpAaHTHH.
Mukpocnoporesnes, pasBUTHE MyKCKoro ramerodputa. Kenckas mmmka. CemeHHas U
Kkporomas uemyu. [IpoucxoxkaeHue cemsizayaTka. 3amura ceMmsszadaTkoB. CTpoeHue
cemsi3ayaTka. Meracnoporenes, 00pa3oBaHue KEHCKOro raMeTopuTa. JHAOCHEPM MEPBUUHBIH.
Omnbuienue. OmnonoTBopeHre. MHOroceMsi10NbHbIN 3apobiil. Pa3BuTue u cTpoeHrne ceMeHH.
buonornueckoe 3Hauenne cemsH. Pacnipoctpanenue cemsH. Knaccudukanus. VMckonaemsie n
COBpPEMEHHBIE MpecTaBuTeNd. L{ukisl BociponsBeaeHus. Bpemst BOSHUKHOBEHUS M paciBeTa
ronoceMeHHbIX. ['eorpadus. Okomorus. Pomb B pacTUTENbHOM TMOKpPOBE  3eMIIH.
X0341CTBEHHOE 3HAUCHUE.

HMonornea IPATOJIOCEMEHHBIE — Subdivisio PROGYMNOSPERMAE
Bpewms cymiectBoBanus. [Toberosas opranusaius. I'erepocmopusi.

MMogoraea COCHOBBIE UJIN I'OJIOCEMEHHBIE PACTEHMUS -
Subdivisio PINOPHYTINA vel GYMNOSPERMOPHYTINA

Knacc I'mukroseie - Classis Ginkgoopsida:

IMoxknace Keironuesrie - Subclassis Caytoniidae; TToaknacc I'mukroseie - Subclassis
Ginkgoidae.

Knacc Xsoiinbie, miu Cocrossie - Classis Coniferopsida, nim Pinopsida:

IMoaxmacc Kopmautossie - Subclassis Cordaitidae, IToakmacc XBoitusie - Subclassis
Pinidae.

Kacc Iukamnossie - Classis Cycadopsida:

[Moxxnace Jlurunonrepuesbie - Subclassis Lyginopteridae; TToakmacc CaroBHUKOBBIE -
Subclassis Cycadidae; IToaxmacc bernerrurossie - Subclassis Bennettitidae. Kiacc I'netoBsie
- Classis Gnetopsida.

Mopdonoruueckas opranuzanus crnopodpuron. [loGeru yayimHEHHbIE, YKOPOUYECHHBIE.
AHaTOMHMUYECKOE CTpOEHHME cTeOusd, TUIl cTenu, Jucta. CTpoeHHne MYKCKHUX CTpPOOMIIOB U
xeHckux mmmek. CTtpoeHue cems3ayarka. OOpa3oBaHHE M CTpPOCHHE CEeMeHH. L{uKiibl
Bocnpou3BeaeHus. ['eonornueckas ucropus. I'eorpadus. Dkonoruueckue rpymnmsl. Poibs B
pacTUTeNbHOM MOKpoBe 3eMiin. X03siCTBEHHOE 3HaueHne. Heo0X0auMOoCTh OXpaHbl XBOMHBIX
pacrenuii. Oxpansiemble pacteHust KpacHosipckoro kpasi.

Ilokpvtmocemennvie pacmenus

Uucnennoctb mopaotnaena. [[BeTKoBblE pacTE€HHs KaK BBICHIMK 3Tall B 3BOJIIOIUU
HA3eMHBIX pacTeHuil. PacpocTpaHeHne MoKphITOCEMEHHBIX, UX POJIb B Ouocdepe. BeposiTHbie
NpEeAKH  TOKPBITOCEMEHHbIX. MecTo ©  BpeMs  BO3HUKHOBEHHs.  (CTaHOBIIEHHE
MOKPBITOCEMEHHBIX pacTeHuid. CTpykTypa u (yHKUMHM TeHepaTuBHOW cdeprl. L[BeTok:
OKOJIOLIBETHHK, aHApOIeH, THHered (3akoHomepHocTu crpoeHus). Comsetusi. CemeHna



OJIHOZIOJIBHBIX U JIBYAOJBHBIX PACTEHUM: CTPOEHUE, TUIIBI U yCIOBUS npopactaHus. I1noasr:
CTpOEHHE, KIIacCU(PUKALIUS.

duioreHeTuyecKkasi CUCTEMA  IMOKPBITOCEMEHHBIX  pacTeHud  A.TaxTa/pksHa.
[Mpunmune! knaccudukanuu. Kpurepun NpUMUTHBHOCTH W 3BOJIIOLIMOHHOW TMPOJBUHYTOCTH
JUIS 1IBETKOBBIX pacTeHHi. TakcOHOMUYECKOe monapa3leneHus oTaena. YUCIEHHOCTh U
OTJINYUTEJIbHBIE IPU3HAKH KJIACCOB OJTHOAOJBHBIX U IBYJIOJIBHBIX PacTeHUI - MarHoanoncus
u Jlunmoncua, MX  NPOMCXOXKIAEHWE, HampaBieHus sBomonuu. llpencrasurenu.
['eorpaduueckoe pacmpocrpanenue. Jkonorus. Poib B CIOXKEHUHM PAaCTUTEIBHOTO MOKPOBA
3emun. 3HaUCHHUE B XO35MUCTBEHHOM JEATEIBHOCTU yesoBeka. OxpaHa.

Monornea Marnommopurunsi — Subdivisio MAGNOLIOPHYTINA
(ITokpwiTocemennnie pacrennss — ANGIOSPERMAE)
Kiaace Marnosmoncuani - Classis Magnoliopsida
IMoaxmace 1. Marnomuuas- Subclassis 1. Magnoliidae
[Moaxnacc 2. Panyakynuael - Subclassis 2. Ranunculidae
[Moaxnacce 3. Famamenuaust - Subclassis 3. Hamamelididae
[Moxxnace 4. Kapuodummmasr - Subclassis 4. Caryophyllidae
IMoxxmacc 5. Anmnennuasr - Subclassis 5. Dilleniidae
IMonxkmacc 6. Pozunsl - Subclassis 6. Rosidae
IMoxknace 7. Acrepuasr - Subclassis 7. Asteridae
IMonkmacc 8. Jlamunasl- Subclassis 8. Lamiidae
Kaacc Jlmmoncuant (Oanonosnbubie) - Class Liliopsida (Monocotyledones):
[Moaxnace 1. Jumuuaer - Subclass 1. Liliidae
[Moxxiacc 2. Kommemuauaer Subclass 2. Commelinidae
IMoxknace 3. Aperuant - Subclassis 3. Arecidae

Kusznennsie hopmbl. BereraTuBHbIe Opranbl: KOPHH, MOI3EMHBIE M HA3€MHBIE TTOOETH,
JUCThS TIPOCTHIE W CIIOKHBIC, HAJIMYMUE TPWIMCTHUKOB, JIMCTOpacnojiokeHune. ColBeTus,
nBeTku, Mioasl. OcoOeHHoctu Owonoruu. [lomoxeHne B (QHUIOTEHETUYECKOW CHCTEME.
['eorpaduyeckoe pacnpocTpaHeHue. JKojaorus. Pojab B CIOKEHUU PAaCTUTEIHLHOTO MOKPOBa
3emun. Bakneitme npecTaBUTeNy, UX 3HaYCHUE B X035MCTBEHHON JIEATETLHOCTH YEJIOBEKA.
OxpaHsieMble pacTEeHUS.

Bba3zosbiii pa3gesa Ne 4. OCHOBbI MUKOJIOTHH

[Tonstue o rpubax. Mcropuueckuili 0630p pa3Butus Mmukosoruu. Crneuuduueckue
NpU3HAKH TPUOOB, OTIMYUS MX OT PACTEHHH W KUBOTHBHIX. [lomokeHune TprOOB B cucTeMe
opranudeckoro mupa. Ilpusnaku rpu6os.

[Tocnennue m3MeHeHHs TakcOHOMHUHM ObiBlIero mnapctBa rpu6oB (T. KaBanbe-Cmur
(Cavalier-Smith, 1991, 1998); bapp (Barr, 1992) u np.), BelA€TICHHE TPEX CaMOCTOSATEIBHBIX
HBOJIIOIIMOHHBIX CTBOJIA U PACHPEeNICHHE MO TPEM IIAPCTBAM.

Pacnpoctpanenue. Poib rpuGoB B mpupoie U MPaKTHUECKON JESTETbHOCTH YeIOBEKa.
OxpaHa.

Tema 8. Mopghonocua u cucmemamuka zpuooas.



NUMIIEPUS 3AJHEXKT'YTUKOBBIE — OPISTHOCONTAE
HAPCTBO HACTOSIIUE I'PUBBI — Kingdom FUNGI, wit MYCOTA

Mopdosorust BereraTuBHOro tena rpuboB. ['pubnas ruda, odmee monstue. Poct u
TANbl BeTBIeHUs ru@d. ['pubnuna (munenuii), ee Tumbl: 3nubUTHAT W SHAOPHUTHAL,
SMU300THYECKAs U YHI0300TUYECKAs, SIIUIeHHAs U runoredHas. CTaguu pa3BUTHsI IPUOHHULLBL.
Makpockonuyecknii Bua Munenus. Bozaymmele THBI (CTOIOHBI). MHUKPOCKOIHYECKOE
CTPOCHHE MHULENNS. 3a4aToOuyHbIl Muuenuil (puzomuuenuit). HeuneHucTsli MuLIETHI.
O6pa3oBanue cenrt. CentupoBaHHBIM Munenuii. [lokosmuecs craguu TrpuOHUIBI (OWOAWH,
XJIAaMUJI0CTIOPBI, CKIIEPOLIUN).

Oo11ee 1 0COOEHHOE B CTPOCHUU KJIETOK IPUOOB B CPAaBHEHUH C PACTUTENILHON KIETKOM.
XuMHuecKasi XapakTepucTuka TIpuOoB. Heopranmdeckue BelecTBa: COJEpKaHUE BOJBI,
MHUHEpAJIbHBIX BEIIECTB. 30j1a. OpraHnuecKue BEIIecTBa: OENKH, YIIeBOIbI, KHUPHI, )KUPHBIE
KHCJIOTHI, OPTraHUYECKHE KUCIIOTHI, MUTMEHTHI, d(UpHBIE Macia (TepHeHbl), apOMaTHUECKUe
KHCJIOTBI, CMOJIbI, TOKCUHBI. Butamuubl. O00104uKka TpuOHON KIETKH: XUMHUYECKUI cOCTaB y
npecTaBuTeNiel pa3HbIX KiaccoB. LIEHONMTHBIM MHULENUHA, TUKAPUOPUTHBIA (BTOPUYHBII)
MmuLenuii, ramaouansiil. Jlenenue sapa. Amebouabl. OpraHbl NepeABHKEHHs aMeOOU10B:
TICEBIOIOIUH, (PUITOTIOINH, JIOOOTIOTUY.

I'pubHbIe TKaHM (TICeBAOTKAaHU). Mopdoiornyeckne THITBI: TUICHOYHAs MJICKTEHXHMA,
IIHypoBast ~ IUIGKTEHXMMa  (MUIEIUAIbHBIE  TSDKH,  PU3OMOP(BI),  IUIEKTCHXHMA.
DuU3HOIOTUYECKOE JACIICHUE TPUOHBIX TKAHEH.

[Tutanue rpubOB: YrIepoOAMCTOE, a30THCTOE, 30JbHOE. MoHOodarn u mnonudard.
Accumumsnust W guccuMuwisinug  y rpuOoB. Kucnopoanoe gpixanue. OKUCIHUTENbHBIE
Opoxxenus. Hacrosmue Opokenus. Cpeuenue. OH3umbl rpuboB. Kartanuzaropsl,
napanu3atopbl. IIpo3H3MMBL. OKTOH3MMBI (CEKPELIMOHHBIE), 3HJOIH3UMBI, KOIH3UMBI,
TUAPOJIMTUYECKHUE SH3UMBI. ABTOIN3, reTeponn3. OKcuiasbl, 3MMa3bl, KaTajaasbl, peAyKTa3bl.

Crnoco0b1 mutanus TpuboB. I'ereporpodnbie ocMoTpodsl. CampodurHbie TpuOHI,
0COOEHHOCTH MUTaHUsA, 00pa3oBaHue pu3onoB. [lapasuTusmM: 3KTOTpOPHBIHN, SHAOTPOPHBII.
OcoOeHHOCTH MUTaHUs apa3uToB. BO3HHKHOBEHUE rayCTOPHil, alllpeccopuii, CTOMATOIOIUH.
@dakynbTaTUBHBIE M OOJIMraTHbe Mapa3uTbl. CHUMOHOTpodUs: MUKOpU3a (IKTOTpodHas,
SHAO0TPOGHAS, SKTO-dHAOTPOdHAS ), TUIIANHUKH.

Poct rpuboB. 3aBUCHMMOCTH pocTa IpuOOB OT TEMIEpaTypbl BHEIIHEH Cpembl.
TepmoduabHBIE, TEPMOBBIHOCIHUBEIE, ICHXPOMUIBHBIE, TICUXPOBBIHOCIHBEIE TPUOHI.
ITacrepuzanus.

Bnusiaue BnakHocTu Ha pa3ButTHe rpuOoB. ['mparodutel. ['urpoputs! (ruapodursr),
Me30¢uThl, kcepodutsl. ['uaporponuszm. Peorponuszm.

Bnusiaue cBera Ha pa3zBute rpu6oB. @oTOTpPONH3M.

3aBUCUMOCTh pOCTa TPUOOB OT KOHLEHTpPAlMKM BOAOPOAHBIX HOHOB, KHUCIIOPOJA,
yriiekucioro rasza. I'eorponusm. ['antorponnsm. MetaimmoTponusm. XeMOTPOIU3M.

[TpoomKUTETHLHOCTD XKU3HU IPUOOB: A(eMepHbIE, OTHOJIETHUE, IBYJIETHUE, MHOTOJIETHHE.

PasmHoxxenne rpuboB. BererarnuBHoe pasMHOXeHHE: (parMeHTalus, OWIHH,
XJIAMHUJIOCTIOPBI, MOYKYIOLIUICS MuLenni (mcesnomunenuii). becronoe pa3MHOKEHUE.
OHJIOT€HHBIE CIOPOHOULIEHHUS: 300CIIOPAHTUH, 300CIOpPbI, CIIOPAHTUH, CIOPBI. DK30T€HHBIE
CTIOPOHOIICHHS: KOHUIUATBHBIN armapat, KOHUIUH. [ pyIsl KOHUAHEHOCIIEB: KOPEMHUSI, JIOKE,
nukHuga. CtpoeHue crnop: o0ojiouka, IMOpPbI, BHYTPEHHEE cojaepkuMmoe. buonoruueckoe
3HayeHue crnop. [lokosirecs CHoOpbl, CHOPBl Pa3MHOKEHHs. YCIOBHs NMPOPACTaHUsS CIIOP.
[TonoBoe pazmHoxkeHue. TUIIBI TOIOBOTO Mpoliecca y rpu0oB: X0J0raMus, TaMeToraMust (130-



, TeTepo-, ooramusi), raMeTaHTHoraMusi, criepmarusanus, comaroramus. [lonoBoii mporecc
HU3MIMX TpUOOB. SnepHble (a3bl, Ku3HEHHbIE IUKIBL. OOHmMH XO0J MOJOBOTO mpoliecca
BBICHIMX TpHOOB: IUIa3MOramusi, 0Opa3oBaHHWE CHHKAPHOHOB (IMKAapUOHOB), KapHOIramus,
3UIOTHYECKUH Mei03, 00pa3oBaHue NOJIOBbIX criop (ackocnop, 6azuauocnop). [lnogoseie Tena.
Xonokapnus. Mounokapnus. [lonukapnus. JKu3HEHHble LUKJIBI  BBICIIMX  T'PUOOB.
[Tneomopdusm. 'omoTaIIM3M, TeTepOTAIIIU3M.

I'pubb1 U okpykaromas cpeia. DKOJOTHUECKUE TPYIIBI TPHOOB MO OTHOIICHUIO K
cyocrtpary: ¢urodunsHble, 300(UIbHBIC, TUAPOGUIBHBIC, TECO(PIIbHBIC, JTUTOQUIHHBIC,
nemo¢uibHble, KompoduiabHble. CoOCTaB pPa3NUYHBIX TPYHI, OCOOCHHOCTH pa3BUTHA,
pacrpocTpaHeHHe B OMOIeoleH03aX, 3HaUeHHE B MPHUPOJE U XO3ANUCTBEHHOW AEATEIbHOCTH
yenoBeka. Chen00HbIE U s110BUTHIE IpuObl. [InTarensHble cBoiicTBa rpuboB. [Inmiesas oueHka
rpuooB.

ITpoucxoxaenue u 3Bomtonus rpuoOoB. [IpuHiune knaccudukannu. XapakrepucTuka
otaenoB rpuboB. IlpeacraBuren.

Oraea Xurpuaunomukora — Phylum Chytridiomycota

Kitacc XuTpuanoMuIieTst -Class Chytridiomycetes
[Mopsimox XuTpuanesbie - order Chytridiales
Pon Onvnuouym - genus Olpidium
Pon Cunxumpuym - genus Synchytrium

Oraea 3uromuxora — Phylum Zygomycota

Kitacc 3uromMurieTsr - Class Zygomycetes
[Mopsimok MykopoBbie - order Mucorales
Kiacc TpuXOMHUIIETHI - Class Trichomycetes

HAAOTAEJ IMKAPUOMUILETOB
Otaen AckoMHMKoOTa, WK cymuartbie rpudsl — Phylum Ascomycota

IMomornen APXMACKOMUIETBI -Subphylum
[Togotnen CAXAPOMMUMIETHI nnun ARCHIASCOMYCOTINA
T'EMUACKOMUMIETBI -Subphylum
HEMIASCOMYCETES

[Mopsimok CaxapoMHIIETOBBIE - order Endomycetales
[Mogotnen COGCTBEHHO - Subphylum ASCOMYCETES
ACKOMUUETBI unu ITE3U30MUIIETHI
Knacc OBponmomunierst - Class Eurotiomycetes ITopsiiok DyporeBsie -
order Eurotiales

Knacce Copaapuomunerst - Class Sordariomycetes
[Topsimox CriopbIHBEBBIE - order Clavicipitales
[Topsinok I'unokpeiinbie - order Hypocreales
[Topsimox Kcunspuensie - order Xylariales

Kaacc [Me3n3omMmuuersl - Class Pezizomycetes
[Mopsinok IenutieBsie - order Pezizales

Kaacc Jleonmomumnersi - Class Leotiomycetes

[Topsimok Jleormesrie, v ['enonueBsie - order Leotiales, nim Helotiales



Knacc JlekaHopoMuLeTsl - Class Lecanoromycetes

[Mopsinok JlekaHOpOBBIE - order Lecanorales
Ioanopsnok IlensTurepossie - suborder Peltigerinae
[Moanopsnok JlekaHOPOBBIE - suborder Lecanorinae

- suborder Cladoniinae

[Tonnopsinox Knagonuesbie e
- suborder Teloschistinae

[Toamopsnok TenocTucroBbie

Kaace pusndomumeTsI -Class Erysiphomycetes

[Mopsimok My4HUCTOpPOCSHBIC - order Erysiphales
Ornea bazuanomuxora — Phylum BASIDIOMYCOTA

Knacc Co6cTBeHHO 0a3HIHOMHUIIEThI - Class Basidiomycetes
IMonknace 'oM00a3uAMOMHUALIETHI -Subclass Homobasidiomycetidae
Agurnogopoudnsvie cumenomuyemsi
[Mopsimox EsxoBukoBbIe, wiu I'epurieBoie - order Hericiales
Iopsinox TpyrosukoBbie, uiu [onunopoBnie - order Polyporales
CewmetictBo TpyroBukoBbie wiu [lomumnoposbie - Family Polyporaceae
CemeiicTBO (hOMHUTOIICHTHBIE - Family Fomitopsidaceae
Iopsnox [Mopuesnbie - order Poriales
Iopsinok I'anoxepmoBbIe - order Ganodermatales
Iopsimox I'mMeHoxeToBbIE - order Hymenochaetales
IMopsnox KanrapenioBsle, nin JlucuukoBbie - order Cantharellales
Azapuxoudnvie cumeromuyemol
Iopsiiok GosreToBBIE - order Boletales
IMopsiiok ArapuKoBbIe - order Agaricales
Lacmepouduvie bazuduomuyemoi
IMopsinok /loxkn1eBUKOBbIE - order Lycoperdales
Iopsaok I'eacTpoBblie HJIN 3eMJIAHbIE
3Be30YKH - order Geastrales
IMopsinok I'He310BKOBBIE - order Nidulariales
IMopsinok BecesnkoBbie - order Phallales
Hoakaace
I'erepodasummomuuersl - Subclass Heterobasidiomycetidae
Kutacc YpeaunnomMuuernt -Class Urediniomycetes
[Mopsiok PrkaBunHHBIC - order Uredinales
Kutace YernaaruHoMuneTnbl - Class Ustilaginomycetes
Mopsnox I'osioBHEBBIE - order Ustilaginales
AHamop¢dHbIe, HeCOBEPLIEHHbIE, M MUTOCIIOPOBbIE TPHOBI
Kaace I'npomuuerst - Class Hyphomycetes
Iopsinok I'udomuieToBbIe - order Hyphomycetales

Oco0OeHHOCTH CTpPOEHUs BEreTaTUBHBIX M IUIONOBBIX Tel. PasmHoxkeHue. Llukib
Bocripou3BeneHus. [lpunnunel knaccuduxanuu. [IpeacraBurenu. Pons B OuoreoreHozax.
[Ipaktnueckoe 3HaueHue. I[lpucnocobneHuss K mapasutusmy. Mepsl  OOpbOBI ¢
Mapa3suTUUYECKUMU TIPEICTABUTEIISIMH.



1.3. MeToanyeckue peKOMEHIALMH M0 OCBOCHHUIO TUCHMUILIMHBI
«boranuka»

B coorBercTBUM ¢ y4eOHBIM IUTAHOM MpENoAaBaHUs JAUCIMILIAHBI
«boTaHuKa» OCYHIECTBISIETCS IyTEM UYTEHHUS JIGKUMM ¢ TPOBEACHUS
7a0OpaTOpPHBIX 3aHATHH, Ha KoTopble oTBoauTcs 34 waca, 317 wyacoB
CaMOCTOATENbHON paboThl. JlaHHBIM BUI paOOTHI SIBISETCS 00S3aTEIbHBIM IS
BBITIOJTHEHUS.

AyautopHasi paboTa mojapa3yMeBaeT MOCEIIEHUE CTYACHTAMH JIEKIUH C
KOHCIIEKTUPOBAHHWEM OCHOBHOT'O MaTepHalia U IabopaTOpPHBIX padoT, Ha KOTOPBIX
MPOUCXOIUT OOCYXKIECHUE U3YyHaeMOro MaTepuaa, BEICTYIUICHUE C TOKJIadaMH U
Ipe3eHTAUAMHU, BBITIOJHEHHE Ja00paTOpHBIX paldoT.

CamocrosiTennbHass paboTa  CTYJIEHTOB  BKJIIOYACT  TEOPETHUUYECKYIO
MOATOTOBKY K JJaOOpaTOPHBIM paboTam, JOKIAI0B U TPE3CHTAIIUN, KOHTPOJIbHBIM
paboTaM U KOJJIOKBUYMaM, BBITIOJIHEHNE WHIUBUTyAJIbHBIX JIOMAITHUX 3a1aHUH,
MOATOTOBKY K 3aU€Ty U SK3aMEHY.

IIpeacraBinennss O NyTSIX W IVIABHEHIIMX HAIPABICHUSAX 3BOJIOLMH
pPacCTUTENILHOTO MHUpPa OTPaXEHbl B CaMOM OOTAaHMYECKOM CHCTEeMeE, KoTopas
CTPOUTCS TO (PUIOTCHETUYECKOMY MPUHIUMIY. BONBIIMHCTBO y4eOHUKOB U
y4eOHBIX MOCOOMU HE COAEPKUT CHEUUATBHBIX TIJIaB, MOCBSALIEHHBIX MYTAM
ABOJIIOLMU OTAENbHBIX Tpynn. Ha HUX ciemyeT cocpeloTOYnMTh BHUMAHUE MPHU
CaMOCTOSITENILHOM  paboTe, UCHOJB3ys JIEKIMOHHBIH M JOMOJHUTEIbHBIN
Matepuan. UToObl MpeacTaBUTh, KAaK 3BOJIOLMOHUPOBAIHM OTIECIbHBIE TPYIIIbI
BBICIIMX pAcCTEeHUM HEOOXOIMMO 3HaThb XPOHOJIOTHYECKYIO IEPUOINU3ALNIO
pa3BUTHs 3€MJIM U OCHOBHBIE CBEJICHUS 00 M3MEHEHHUAX KJIMMaTa B pa3jMyHbIC
reojlornyeckue rmnepuoabl (Kypc reosorun). M3ydas (uUIOreHETUYECKYIO
CUCTEMATUKY PACTEHUM, CTYJIEHT 3HAKOMUTCA C HEKOTOPBIMH IMOJIOKCHUSIMHU
HBONIIONMOHHOW  Teopuu. OCMBICIUTHL 3TH  TOJOXKEHUS W  HAYyYUThCA
WUTIOCTPUPOBATh UX KOHKPETHBIM (PaKTHUYECKUM MaTEpHUajOM — Ba)kKHas 3ajaya.
DTO TOT OCHOBHOH «0arax», ¢ KOTOPbIM CTYJECHT NPUAET K paboTe HaJ KypcoM
OCHOB 3BOJIIOLIHOHHOI'O YYEHUH.

Pemenue mnepedyuclieHHbIX 3a1ad  JOCTUTaeTCsl CHUCTEMATUYECKOW M
BIyMYHMBOM pabOTO HajJ MporpamMMHbBIM MartepuanoM. Kypc Henb3si 0CBOUTH
«3aJMOM», HEOOXO0TUM TIOCIIeIOBATEIHHBIN U TIIATENbHBIN aHAIN3 MaTepuana. B
NOMOILlb TAaKOMYy aHaJM3y NPHUBOAATCS TPEHUPOBOYHBIE BOMPOCHI s
CaMOKOHTPOJIs, 0aHK TECTOBBIX 3a/1aHUH.

[Tpu moAroToBKe K 3aHATHAM CleAyeT MpopadoTaTh MaTepuai JEKUUHA U
y4eOHOU TUTEpaTyphl 0 TeMe. B pamkax caMocTosSTENbHON pabOThl HEOOXOAMMO
PYKOBOJICTBOBAThCSl MPOTrpaMMOi, IIaHAMH, B COOTBETCTBHHM C YKa3aHHBIMH
T€MaMM, TOATOTOBUTh WU MpPEACTaBUTh OT4eT. [IpoBepka 3HaHUN CTYIEHTOB
OCYILIECTBIISETCS Ha KaXKJIOM J1a00paTOPHO-NIPAKTUYECKOM 3aHITHH, a TAKXKE MPU



IPOBEPKE HMHIMBUAYAJIbHBIX JOMAIIHUX 33JaHUNA, BO BPEMsI KOJUJIOKBUYMOB,
KOHTPOJIBHBIX PadOT U UTOTOBOTO KOHTPOJISL.

CamocTtosTenbHO JabopaTtopHas paboTa MPOBOAUTCS MO JTaOOPATOPHBIM

IPAKTUKyMaM, pa3padOTaHHBIM IO Kypcy. B HuX umMmerorcs Bce HEOOXOIUMBIE
CBEACHUS IO TEXHHUKE PabOTHL. YCIEX CAMOCTOSTENBHBIX 3aHSATHI 3aBUCHUT OT
HAaCTOMYMBOCTH B JOOBIBAHMM MaTepuana, B €ro MpenapupoBaHUM U
HAOJIOICHUH.
HaOmtoieHuss 0COOEHHOCTEM CTPOEHUS pPACTEHUH HEOOXOAMMO COYeTaTh C
3apUCOBKOM KX B paboyedl TeTpaad WM NPAKTUYECKOM Kypce. PucyHOk
3aCTaBJISIET COCPEAOTOUNTRCS HA IETAJSAX, BECbMA CYIIECTBEHHBIX, YTO IPUBOJIUT
K OoJiee riry0OOKOMy M3yUYEHUIO IIpernapara.

JlaGoparopHass camocTosiTelibHasg paboTa COAECUCTBYET MPOYHOCTH
YCBOCHHUS 3HAHUH U B 3TOM OTHOIIICHUHU €€ HEJb3sl, U CPABHUBATH C PE3yJIbTaTaMH
YUCTO KHUKHOTO N3YYCHHS CHCTEMATHKU PACTEHUIA.

PaGoty mo Kkaxmol TemMe HEoOXOAMMO BECTHM B  CJEAyIOIIeH
MOCJIEIOBATEIbHOCTH:

1. [T03HaKOMMTBCS C MPOrPaMMOM U3y4aeMOro Kypca, pa3zena;
2. Omnpenenutb CUCTEMATUYECKOE TOJIOKEHUE N3YYaeMbIX 0ObEKTOB;
3. [IpopaboTarh COOTBETCTBYIOIIMI pa3Aesl Mo YYEOHUKY H

JEKIMOHHOMY MaTepHaly.

4, [Io3HaKOMHUTBCS € XapaKTEPUCTUKOM OOBEKTa MO IUIaHY,
yKa3aHUAMHU K BBINOJHEHHIO pabOThl M €€ XOJOM 10 J1labopaToOpHOMY
IPAKTUKYMY, BBIITOJIHUTB 3aJJaHUs 111 CAMOCTOSITEILHOU paOOThI.

S. Brimonauth paboTy 1o I1aHy J1abopaTopHBIX 3a7aHuil B pabodeit
TeTpaaH.
6. OdopMuTh OTUET.

OueHuBaHKMe NEATETBHOCTH CTYAEHTa OCYIIECTBISIETCS MO MOMIYJBHO-
pPEUTUHIOBOM CHCTEME, pe3yJibTaTbl HAXOIAT CBOE OTPAKEHHE B JKypHaje
PEUTHUHT-KOHTPOJIS.

[Ipu BbITIONIHEHNM Y4eOHOM pabOTHl B CEMECTPE CTY/ICHT JIOJDKEH Ha0paTh
MUHUMaILHO 60 OajioB, WMHAUYE€ OH HE JIOMYCKAETCS K WUTOTOBOMY pasieiy.
Kaxxnpiii pasgen HomkeH ObITh 3aKPHIT MUHUMAIbHBIM KOJMYECTBOM OalljioB.
[lpy HamMYUK TPOMYCKOB MO YBAXHUTEIbHOW NpPUYMHE CTYIACHT O0s3aH
oTpaboTaTh 3aHATUE U MPeNCTaBUTh 0TYeT. CTyIEHT MOXKET MOBBICUTh PEUTHHT,
BBITIOJTHUB 3aJ[aHus TOTOJHUTENHHOTO MoAyJis (10 GansoB).

PexomeHnganum no padore Ha JIeKIHH
B nonsiTHe «JIeKIIUM» BKJIAIBIBAETCS 1B CMBICTIA: JICKIMS KaK BUJ Y4eOHBIX
3aHATUH, B XOJ€ KOTOpPHIX B YCTHOM (popme mpemnofaBaTesieM H3JaracTcs
peIMeT, U JICKIUS KaK CIoco0 Mmojayn yueOHOro MaTepraia myTéM JTOTHYeCKH
CTPOMHOI0, CUCTEMAaTUYECKH MOCIIEI0BATEIBHOTO U SICHOTO U3JI0KEHUSI.
Kak npaBusio, nekuus CoaepKUT Kakoi-mnbo o0bEM HaydHOU nH(popmaIm,
UMEET ONpENeIEHHYIO0 CTPYKTYpY (BBOAHYIO YacTh, OCHOBHOE COJAEpXkaHHeE,



000011IeHUsI, BBIBOABI MU Jp.), OTPa)Kae€T COOTBETCTBYIOUIYIO HJICI0, JOTUKY
PACKpPBITHSI CYITHOCTH PaCCMaTPUBAEMBbIX SBJICHHI.

MHorue JIeKIIMM  €CTECTBEHHOHAYyYHOIO  LHKJIA  COMNPOBOXKIAIOTCS
JEMOHCTpAllMe  OMBITOB,  IMOKAa30M  HATypajbHBIX  OOBEKTOB  WIIU
U300pa3sUTEIbHBIX CPEACTB HATIATHOCTH, SIKPAHHBIX MTPOEKIIHIA.

[Tocewienue cTyieHTaMu JIEKIIMOHHBIX 3aHATHI — HEOOXOIUMO, T.K. JIEKIIUU
BBOJST B HAayKy, OHM JAIOT IE€PBOE 3HAKOMCTBO C HAyYHO-TEOPETUUYECKUMHU
MOJIOKEHUSIMU JTAHHOW HAyKH W, YTO OCOOCHHO Ba)KHO M YTO OYEHBb CIOXKHO
OCYILIECTBUTh CTYJEHTY CaMOCTOSITEIbHO, 3HAKOMAT C METOJOJOTHEN HayKH.
Jlekuuu mnpenHa3Ha4Y€Hbl ISl TOTO, YTOOBI 3aKIJIaJbIBATh OCHOBBI HAy4YHBIX
3HAHMM, ONpPENENATh HAINpaBIECHUE, OCHOBHOE COACPKAHUE U XapaKTep BCEX
BUJIOB YYEOHBIX 3aHATUH, a TaKK€ CaMOCTOSITEIbHOM pabOThl CTYJIEHTOB.
Cucremarnyeckoe MocenieHue JeKIU, aKTUBHAsA MbICIUTENbHAs padoTa B X0€
OOBSICHEHMsI TpernojiaBaTreieM Y4eOHOro MmaTepuana I03BOJSIET HE TOJIBKO
NOHMUMAaTh H3Y4YaeMyl0 HayKy, HO M YCHEIIHO CIpPaBIATbCA C Y4YEOHBIMU
3aJlaHASIMH HA 3aHATUAX JAPYTUX BUIOB (JITAOOPATOPHBIX, CEMUHAPCKUX H T. 1.),
CaMOCTOATEIBHO OBJIA/IEBaTh 3HAHUSIMU BO BHEAyIUTOPHOE Bpems. PaccmoTpum
HEKOTOpbIE PEKOMEHIALINH, KaK pab0TaTh Ha JIEKIUU.

1.Cnymars J€KIHHA HaJ0 COCPENOTOUYEHHO, HE OTBIIEKASICh HA Pa3rOBOPHI U
HE 3aHUMAsICh NIOCTOPOHHUMH JienamMu. MexXxaHn4yeckoe 3arriChIBaHUE OTAEIbHBIX
¢dpa3 0e3 uX OCMBICICHHS HE OCTaBJISET Cjela HU B MaMATH, HU B CO3HaHUU. B
XOJle JIEKUMU IIOJIE3HO CIEAUTh 33 PACCYKICHUSAMM JIEKTOPA, BBIIOJIHSS
IpeajlaraéMble UM MBICIIUTEIbHBIE ONEpallMd M CTAapasch JAaThb OTBETHl Ha
IIOCTABJICHHBIE BOIIPOCHI.

2. KoHCIeKT JeKnuid He TOJDKEH MPEICTAaBIATh COO0H CTEHOTPaPUIECKYIO
3anuch e€ copepxkanus. Heooxonumo npociymare, IpoayMaTh, a 3aTeM 3aIucaTh
BBICKA3aHHYIO  JIEKTOPOM  MbICHb.  JIOCIIOBHO  3amMChIBATH  JIEKLUIO
HelEeIeco00pa3Ho, TaK Kak B 3TOM CJIy4yae HE XBaTUT BPEMEHH Ha 00yMbIBaHHUE.
Crnenyer cxBaThlBaTh OOIIMN CMBICT KaXJIOTO 3Tana WM MEepUoJa JIEKIHH, U
C)KaTO M3JIaraTh €ro B KOHCIIEKTE.

3. B KOHCHEKT cieayeT 3aHOCHUTh 3allCH, 3apUCOBKU, BBIMOJIHEHHbIE
IpernojaBaTesieM Ha JIOCKE, OCOOCHHO €ClU OH ITOKa3bIBAeT MOCTENEHHOE,
NIOCJIEIOBATEIBHOE PA3BUTHE KAKOI0O-TO MPOLECCA, SIBJCHUS U T.II.

4. Hano CcTpeMHTbCS 3alMChIBATH BO3HUKAIOUIUE MPHU CIYLIAHUU JIEKIIHH
MBICITH, BOIIPOCHI, COOOpaKE€HUs1, KOTOPbIE 3aT€M MOTYT MOCIYXHUTh IPEIMETOM
JTaNbHEHIINX pacCcyXJIeHUM, a HHOTAa U Ha4aJOM IMOMCKOBO-UCCIEA0BATEIbCKOM
paGoTbl. [Inst cokpamieHus: BpeMEHM TaKuX 3alucedl MOXHO BBIOpAaTh CBOIO
CUCTEMY YCIIOBHBIX 0003HaU€HUI (BOCKIMIATENbHBIN 3HAK, 3HAK BOMPOCA, ILJTIOC,
«TajyiouKa M Jip.), KOTOpbIE CIEAYyeT MPOCTABIATh Ha MOJSIX KOHCIEKTa B TEX
MecCTax, IJle BO3HUK BOIPOC WJIM TMOSBUJINCH KaKHe-TO COOOpakeHus. ITO
MOMOTaeT MpHU MPOpPadOTKE KOHCIEKTa BO3BPAIAThCS K BO3HUKAIOUIMM Ha
JIEKIIMHA MBICIISIM UM COMHEHUSIM.



5. Ecniu mpenonaBaTenb MpU YTEHUHM JIEKIIMM CTPOTO MPHUIEPKUBACTCS
ydeOHHKA WJIM KaKOTO-TO TIOCOOWs, €CThb CMBICT COJEP)KaHHWE JICKIINH He
3aMKChIBATh, HO 3aMKMCHIBATH OTICIIbHBIC PE3IOMUPYIOIINE BHIBOJBI WM (DAKTHI,
KOTOPBIE HE COJIEPkKATCS B YUEOHOI IUTEpaType.

6. OnbITHBIE JIGKTOPBI, KakK MPaBUJIO, TPOMKOCTHIO, TEMIIOM pEuH,
WHTOHAITMEH BBIICIAIOT B JICKIIUA TJIABHBIE MBICIIA W WUTFOCTPATHBHBINA
MaTepHuay, KOTOPbId MOKHO MPOCTYIIATh TOJIBKO IS crpaBku. [losTomy Hamo
BHUMATEIILHO BCIYIIMBATHCS B PEUb MPEMOAABATENI U COOOPA3HO ATOMY BECTH
3aMuCH B KOHCTICKTAX.

7. Jlna yckopeHusl mpoliiecca KOHCIIEKTUPOBAHUSI PEKOMEHYETCsI, UCXOIs
WX CBOUX WHAMBUAYAIbHBIX OCOOCHHOCTEH, BBHIOpATh CHUCTEMY BBITOJTHEHUS
3amucel Ha JIEKUUAX, UCIOJIb3Yysl yIOOHBbIe Jisi ce0s YCIOBHBbIE 00O3HAYEHUS
OTIICTILHBIX TEPMUHOB, HAMOOJIEE PACTIPOCTPAHEHHBIX CJIOB M MIOHSATHH.

8. JI1a KOHCIIEKTOB JICKITUH 1eJIecCO00pa3HO BBIICTUTh OTACIBHYIO OOITYIO
TETpajb, B KOTOPOW Ha KAXKIOU CTPAHUIIC KETATEITHHO OCTABIIATH MOJIS PUMEPHO
B Y4 4acTh €€ MUPUHBL. DTU TOJII MOKHO UCIIOJIB30BATh JJIsi 3alMUCH BOIIPOCOB,
3aMCUaHW, BO3HHUKAIOIIUX B TMPOIECCE CIyIIaHWs JICKIIUH, a TaKXKe I
BBIHECEHUS JIOTIOJTHEHUH K OTACJIbHBIM pa3jieiaM KOHCIEKTa B X0JIe TPOpaboTKH
y49eOHOH M TIOMOJIHUTEIBLHOM JINTepaTypPhI.

9. Hajo moOMHUTH, YTO KOHCHEKT JICKIIUH — 3TO TOJIBKO BCIIOMOTATEIbHBIN
MaTepuan s CaMOCTOATENIbHOM padoThl. OH HE MOXKET 3aMEHUTh Y4YCOHUK,
ydeOHOoe TocobWe WM Jpyryro jauTeparypy. Bwmecre ¢ Tem, XopoImo
3aKOHCTICKTUPOBAHHBIC JICKIIMU MMOMOTAIOT JIy4Ille pa3o0parbcs B mMaTepuale u
00JIeryaroT ero npopadoTKy.

10. OTtaenbHbBIE CTYJEHTHI CYMTAIOT, YTO JICKIIUU MOXKHO CIYIIAaTh, HE
roroBiach Kk HuM. Crhymarte MOXHO, HO TIOJIb3a OT O3TOro HeBenuka. B
MOAABIISAIONIEM OOJBIIMHCTBE CIyYaeB Kaxaasi MOCIEAYIOIIas JICKIUs ONTUPACTCS
HAa paHee W3JIOKEHHBIE TMIOJOXKEHHWS, BBIBOJBI, 3aKOHOMEPHOCTH, U
MpearnojaraeTcs, 4Yro ayauTopus BCE 3TO ycBowia. He3HaHue mpembIayIiero
MaTepHuaa OuYeHb YacTO SBISIETCS MPUYMHON TIOXOTO TTOHUMAHUS U3J1araeMoro
Ha Jjekiuu. [lo 3Tol mpuymHE HEOOXOAWMO TOTOBUTHCS K KaXKIOM JICKIIHH,
npopabaTeiBas KOHCTIEKT W PEKOMEHJIOBAHHYIO JIMTEPATypy IO MPOILIOMY
Matepuany. Cuuraercs, 4To HauboJee MoJIe3HO MpopadaThIBaTh JICKIUIO B JIEHb
e€ MPOCITYIIMBAHNS, TIOKA CBEXKH BICYATIICHNS U MHOTOE U3 YCIIBIIIIAHHOTO JIETKO
BOCCTAHOBUTH B MTAMSATH.

PexoMeHganum 1o nNoAroToOBKe K 3K3aMeHy
DK3aMeH — 3TO Iiy0OKasi UTOTOBas MPOBEpKa 3HAHUN U YMEHUI CTy/AeHTa.
OK3aMeHbl JeNATCS Ha [JBa BHJA: a) KypCOBbIE, C IIOMOLIBIO KOTOPBIX
NPOBEPSIIOTCS 3HAHUSA W YMEHHMs, MPUOOPETEHHBIE CTyIEHTAaMU NpPU HU3YYCHHUU
y4eOHOro Kypca; 0) rocyaapCTBEHHbIC, T.€. 3aKIIOUUTENIbHBIC, BBIITYCKHBIC, IO
pe3ynbTaTaM KOTOPBIX MOJIOJOMY CIELHMAIMCTY MPUCBAMBAECTCS OINpPEACIIEHHAS
KBaJIM(PUKALIMSL, JA0Ias IPaBo Ha padOTy MO MOJYYEHHOH CHEIUaTIbHOCTH.



K cmaue sk3aMeHa JOMYCKAarOTCA CTYACHTBI, KOTOPHIC BBIIIOJHUIN BECh
00BEM paboThL, MPEAYCMOTPEHHBIN y4eOHON MPOrpaMMoi IO IPEAMETY, U CaIN
3auéThl. OpraHuzanus MOATOTOBKM K JK3aMEHY Cyryo0O WHIUBHUIYajIbHA.
HecMoTpst Ha 3T0, MOKHO BBIACIIUTH HECKOJIBKO OOLIUX PAallMOHAIBHBIX IPUEMOB
IIOATOTOBKH K dK3aME€HaM, ITPUTOIHBIX JJIsI MHOTHX CIIy4acB.

- Ilpm moaroToBke K 3K3aMEHY KOHCIIEKTHI JIEKIMM HE JOJDKHBI SIBISATHCS
€IMHCTBEHHBIM HCTOYHUKOM Hay4yHOW wuHpopmanmu. Crnenyer o00s3aTelnbHO
M0JIb30BATHCS €II€ yYeOHBIMU TOCOOUSIMU, CTIEIMATIBHON HAyYHO-METOAMYECKOIM
JIUTEPATYPOH.

- YcBoeHue, 3akperieHre u 0000IeHrne yuyeOHOro marepuaia Clieayer
IPOBOJNUTH B HECKOJIBKO ATAloOB: a) CKBO3HOE (T€Ma 3a TEMOiIl) MOBTOpPEHME
NOCJIEI0BATEIbHBIX YaCTEN Kypca, UMEIOLINX OJIM3KYIO CMBICIIOBYIO CBSI3b; IIOCIIE
KOKIOW TEMbl — BOCIPOMU3BEACHHE YYEOHOr0 MaTepuana IO NaMsITH C
UCITOJIb30BAaHUEM KOHCIIEKTA U MOCOOMI B T€X CilydasX, KOrja YTO-TO €€ He
YCBOEHO; IPOXOKJIEHUE, TaKUM 00pa3oM, BCEro Kypca; 0) BbIOOpOYHOE IO
OTIEIbHBIM TE€MaM M BOIIPOCaM BOCIPOMU3BEICHUE (MBICIEHHO WM MyTEM
3aMucu) yueOHOro MaTepuaa; BblJIEJICHUE TEM WIHM BOIIPOCOB, KOTOPBIE €IIE HE
JIOCTAaTOYHO YCBOEHBI WM MOHATHI, U TOTO, YTO Y>KE€ XOPOLIO 3a[IOMHUJIOCH; B)
ITOBTOPEHUE M OCMBICIIMBAHNE HE YCBOEHHOI'O MaTepHaia v BOCIIPOU3BEICHHUE €TI0
[0 MaMATH; T') BBIOOPOYHOE AJII CAMOKOHTPOJISI BOCIIPOU3BEACHHUE IO MAMSTU
OTBETOB Ha BOIPOCHI.

[10BTOPATH CIIEYET HE OTACIBHBIE BOIPOCHI, @ TEMBI B TON
MOCJIEIOBATEILHOCTH, KAK OHH M3J1arajuch JEKTOPOM. ITO 00eCreynBaeT
HOJTyYEHHUE 1eJIbHOTO MPEACTABIECHUS 00 U3yUYEHHOMN TUCIUIUIMHE, a HE
OTPBIBOYHBIX 3HAHUU 110 OTAEIBHBIM BOIIPOCAM.

Ecnu B X0/1€ MOBTOPEHUS BOZHUKAIOT KAKHUE-TO HEACHOCTH, 3aTPYIHCHUS B
ITIOHMMAHUH ONPENEIEHHBIX BOIIPOCOB, UX CIEAYET BBIIIUCATH OTAEIBHO U
CTPEMUTBHCS. HAUTU OTBETHI CAMOCTOSTEIIBHO, ITOJIb3YSACh KOHCIIEKTOM JIEKLIMU U
auTepaTypou. B Tex cimydasx, Korzaa 3Toro clenath He YAaETCs, Hall0
oOpalaThCs 3a HOMOIIBIO K MPENO0IaBaTes0 Ha KOHCYIbTAlUU, KOTOpast
OOBIYHO TPOBOJUTCSA MEPE IK3AMEHOM.

[TonroroBka K sk3aMeHy (PaKTHUECKH JOHKHA POBOIUTHCS HA MPOTSIKEHUU
BCETO IPOIECCAa U3YUYECHUS JaHHOM IUCLHMILUIMHBL. Bpems, 0TBOOAMMOE B MEPUOJ
HK3aMEHALIMOHHON ceccuu, Aa€Tcs Ha TO, YTOObI BOCCTAHOBUTH B MaMSTH
M3Y4YEHHBIN y4eOHbIN MaTepuall U CUCTEMaTU3UpOBaTh ero. Uem MeHbIle yCUITHM
3aTpayMBaeTCs Ha TMPOTSHKEHUM CEMEeCcTpa, TeM Oojbllle HMX MNPUXOJUTCS
npuiaratb B JHU IOATOTOBKM K dk3ameHaM. (DopcupoBaHHOE K€ yCBOECHHUE
Marepruajia 4Yamie BCEro OKa3bIBa€TCs IIOBEPXHOCTHBIM M HEMPOYHBIM.
Perynspnast yu€da — BOT JIydIIuii crioco0 MoJAroTOBKU K IK3aMEHY.

[1naH XxapakTEepUCTUKU KIETKA

. dbopma KIeTKu;
. CTETIeHb BBIPAKEHHOCTH 00O0JIOUKH;



° BUJONU3MCHCHUA 06OJIO‘IKI/I; HaJIW4YHUE XapaKTCPHBIX OpPraHeiljl; HaJIUn4uc
XApPaKTCPHBIX BKJIFOUCHHUH.
[Inan XApPAKTCPUCTHUKH TKAHU:

. KIaccu(uKaIus TKaHw,
. TeHE3UC TKAHW,
. ITUTOJIOTHYECKAs XapaKTePUCTHKA; TIOJIO’)KCHHE B TEJIE PACTCHHUS.

[I;man aHaTOMHYECKON XapaKTEPUCTUKU OPraHa:

. THUII IOKPOBHOW TKaHH;

. HaJIMYue 00pa30BaTEIbHON TKAHU B OCEBOM IIWIIMHIPE;

. THUI ¢Te0JIs IPU BTOPUYHOM CTPOCHUHU; TUI IPOBOASIIUX IIYYKOB; HATUUHE
CEPLICBUHBI.

ILnan XaApPaAKTEPUCTUKHU CUCTEMATHICCKHUX I'PYIIIL:

Pa3zpnea 1. IlpoTucrsl
. HuciaeHHOCTD

. Kimaccudukanus

. 'eorpaduueckoe pacrpocTpaHeHue

. YcioBust 0OuTaHus, IKOJIOrHYecKas Tpyrima

. YpoBHH MOP(HOIOTrMYECKON OpraHu3auy TAJJIOMOB

. [lutonornyeckas OpraHu3anms KJIETOK, aHATOMUYECKOE CTPOCHUE
. [lurmMeHTHas rpymnmna

. Ocobennoctu pasmHoxeHus. Lluki BocnponsBeaeHus

. [Iporucxoxk1IeHNE 1 3BOJIIOLIHS

. Posib B ipupogHBIX mporeccax
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. XO03IMUCTBEHHOE 3HAUCHUE

Pa3zpnes 2. Beiciume criopoBbie pacTeHUs
1. YucneHHOCTH

2. Knaccudukanus

3. Bpewms cymectBoBaHusi u HanOOJIBIIIETO pacuBera,
COBPEMEHHOE
pacnpocTpaHeHue

4.  YcnoBust 0OUTaHUSI, SKOJIOTUYECKASI TPYIINA

5. YpoBHHM MOpP(}OIOrHYECKON 1 AHATOMUYECKON OpraHU3allK criopouTa
6. buonornueckue ocobeHHOCTH TaMeTO(PHTa, CTEIICHD PEAYKIIUU
7

Ocobennoctn  pa3mHOKeHus. [lukim  Bocmpouw3BelneHUs paBHO- U
Pa3HOCTIOPOBBIX MPEACTABUTEIICH

8. IIpoucxokneHue u IBOIIOIHS.

9. Hckomaemble MPEACTaBUTEIH.

8. Posib B mpUpOHBIX MpoOIeccax, X03sMCTBEHHOE 3HAUCHHE
9. Oxpansiemble pacTeHUs



Paznen 3. CemeHHbIe pacTeHusI

1. O6bem rpynibl (YUCAEHHOCTH PO/IOB, BUJIOB).

2. 'eorpaduyeckoe pacrnpocTpaHeHue.

3. DKOJIOTHYECKHE YCIOBUSI OOUTaHUSI.

4. lnarHOCTUYECKHE MPU3HAKU:

a) 0COOCHHOCTU BETE€TATUBHBIX OPTraHOB (KOPHEM, MOA3eMHBIX U HaJ[36MHBIX

oOETroB, JINCTHEB);

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

B) OMOJIOTHUYECKHE CBOMCTBA (MPUCYTCTBUE CHEUU(PUUECKON TpyNIbl BEIIECTB,

O0COOEHHOCTH ONBUICHHUS, PACTIPOCTPAHEHUS TUIOJIOB M CEMSIH).

5. Baxneitmme npeacrasutenu Guiopsl KpacHospckoro kpasi.

6. OBOJIOIIMOHHOE ~ TIOJIOKEHHE,  (PUIIOTEHETHMYEeCKHE  CBSI3M  (YEpThI
MPUMUTUBHOCTH, BBICOKOM OpraHW3AllMH, CICHHAIN3AIMd B CTPOCHUU
T€HEPATUBHBIX U BET€TATUBHBIX OPTraHOB).

7. 3HaueHue (B IpUPOJIE, B CI0KEHUU PACTUTEIHLHOIO MOKPOBa 3eMiiH, BO (iope
KpacHosipckoro kpasi, B X035HCTBEHHOH JSITEIIbBHOCTU YEJIOBEKA).

Paznen 4. OCHOBBI MUKOJIOTUH

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

2. CucremMaTHdecKoe MmoIoKeHNne.

Cnoco6 nutanus.

DKOJIOTUYECKHUE YCIOBUS OOUTAHUS.

Oco6eHHOCTH CTpOCHUS (BET€TaTUBHOE TEJIO, JI0/I0BOE TEJIO, CIIOPHI).

Pa3zmHokeHue.

JKV3HEHHBIN UK.

[TpupoaHOE M MpaKTUYECKOE 3HAUCHUE.

© oo N Ok W

Mepbi 60pBOBI ¢ Tapa3UTUYECKUMU Tpudam

1.4. IPUMEPHBIE TEMBbI kypcoBbIX padoT 10 AMCHUILIMHE
«boranuka»

MopdoJsiorust 1 aHATOMHS PACTEHUN ¢ OCHOBAMHU (PUTOLICHOJIOTUU
Paspen 1
PactutenbHas, rpubHast U xUBOTHAsI KJIeTKU. CXOJICTBA U pa3IUYusI.
CriocoObI AeNIeHUs KIETKH.
Bropuunbie MeTabOIUTHI paCTEHUHN.
BunonsMeHeHus: KIETOUYHBIX 000JI0UEK.

W3ydeHne U ompenesieHHe B PacTEHUSIX OMOJIOTMYECKH aKTHUBHBIX BEIIECTB.
N3ydeHne ce30HHOM N3MEHYMBOCTH COJiepkaHus BUTaMruHa C 1 KapOTUHOUJOB B
XBOE COCHBI OOBIKHOBEHHOU B KpacHosipckom kpae.



N3ydeHne BO3pacTHOM U3MEHYMBOCTHU CoiepKaHus BuTamMmuHa C 1 KApOTUHOWIOB
B XBOE COCHBI OOBIKHOBEHHOU B KpacHosipckom Kpae.

DKOoJIOrnyecKasi UBSMEHUYMBOCTh coepkaHusl BUTamuHa C 1 KapOTUHOUIOB B
XBOE COCHBI OOBIKHOBEHHOH B KpacHosipckoMm Kkpae.

['eorpaduyeckast U3MEHUMBOCTH cojiepkaHusi BuTaMmuHa C M KapOTUHOHUI0B
B XBOE COCHBI OOBIKHOBEHHOM B KpacHOsIpcKkOoM Kpae.

NunuBuayanbHas “BMEHYUBOCTD coepkaHus ButamuHa C 1 KapOTUHOUJIOB
B XBO€ COCHBI OOBIKHOBEHHOH B KpacHosipckoM Kpae.
Paspen 2
CtpoeHue 3MuaepMBbl U TUIIBI YCTBUYHBIX allllapaToB.
BrigenurenbHble TKAHU PACTEHUM.
CnoxHbl€ TKaHH PaCTECHUM.
THIIBI ¥ SBOTIONNS CTCIIH.
Paznen 3

AHaTOMO-MOP(hOJIOTHYECKHUE MPUCTIOCOOTIEHUS PACTEHUH K YCIOBUAM
obutanus (1O CTENEHU YBIAXHEHHUSI, OCBEIICHUS U JIp.).
AHaTOMO-MOP(}OJIOTHYECKOE CTPOEHUE CTEOJsT MPU CMEHE WM PaCHIUPEHHUU
(GyHKUIHH.

AHaToMO-MOP(OIIOTUYECKOE CTPOCHHE JHCTa MPH CMEHE WIH PaCIIUpEHUH
GyHKIIHIA.

AJanTaryy JUCThEB K PEKUMY OCBEIICHUS.

MeTtamopdo3bl 0OETOB.

Crneunanuzanuss 1 MeraMopdo3bl KOpHEH. MuKopu3a U COXKUTEIHCTBO C
a30T(PUKCUPYIOIIUMU OAKTEPUSIMHU.

BereratuBHOE pa3sMHOKEHUE PACTCHUM.
Kuznennsie dopmbl pactenuit mo K. Paynkuepy (1934) u WU.I'. CepebpsikoBa
(1964).

Jlunamuka cojepkaHus XJopouiia B JIMCTbSIX B 3aBUCUMOCTH OT
HKOJIOTUYECKUX (PAaKTOPOB.

Paznen 4
N3ydenne dochopunupoBaHds B KIETKax JHCTa
AIOJIEN.

Paznen 5
N3ydyeHne cTuMyITOpOB pocTa paCTEHUM.
CucremaTuka pacreHuii u rpu6ooB BBenenue
KuzHb W JESITENBHOCTh BBIJIAIONIUXCS YYEHBIX-00TaHMKOB Poccuu u
Cubupu.
Uctopus uccnenoBanus (Gaopbl U pacCTUTEILHOCTH MTyHKTa N.
DBOJIIOIUS PACTUTEIIBHOTO MUPA.



CucTeMbl TOKPBITOCEMEHHBIX PACTEHUIA.

Pa3ButHe yueHus o BUIE.

Paspen 1

DKOJIOr0-CUCTEMATUYECKasl XapaKTePUCTUKA allbro(JIopsl BOJOEMa MyHKTa

N.

Ce3oHHbBIE UBMEHEHUS abrohIophl BOJIOEMA.

Cucremaruueckas rpyImmna BoAOpocied (3elieHble, TUAaTOMOBBIE U Jp.)
nyHKTa N.

Pasnen 2

Cucremaruueckas rpyiia (IJayHbl, XBOIIY, TalIOPOTHUKH, TOJTOCEMEHHbBIE

pactenus) Bo piope 1oxHoi yactu KpacHosipckoro kpasi.
Paspen 3

®dnopa okpecTHOCTEN ITyHKTa N.

Becennss (ocennsisi) ¢pmopa myHkra N.

CopHas ¢nopa myHkra N.

JlekapCTBEHHBIE PACTEHMs, IPUMEHSEMBIE IIPU JICUCHUU Pa3JIU4HbIX
3a0oneBaHuil  (MUIEBAPUTEIHHOM,  CEPACYHO-COCYAUCTON, MOYEIMOJIOBOU
CUCTEMbI, OPTraHOB JbIXaHWs, KpPOBETBOPEHUS, PAKOBBIX 3abojeBaHMii), B
KOCMETHUKE U JIp.

JlekapcTBeHHbIE  pacTeHUss  OQUIMAIbHOM  MEOUIMHBI  IyHKTa
KpacHosipckoro kpast (W11 OTAENbHBIX palOHOB Kpasi).

[TumeBbie (KOPMOBBIE, SIIOBUTHIE, 3(DUPOMACITIMYHBIE, TEXHUYECKUE U JIp.)
pactenust KpacHosipckoro kpast (WJIn OTJIEJIbHBIX PailOHOB Kpast).

JlekopaTuBHBIE IPEBECHBIE pacTeHUs ITyHKTa N.

Oxpansiemble pacteHus KpacHosipckoro kpast (WM OTIEIbHBIX pPaliOHOB

Kpas).

Oxpansiemble Tepputopuu KpacHosipckoro kpasi (Ui OTAEJIbHBIX palOHOB
kpas), Cubupu.

PenukToBble TeppuTOopHuH, coobmiectBa, Buasl KpacHosipckoro kpas (wiu
OTJIEJILHBIX pailoHOB Kpas) Cubupmu.

Cucremaruka

CewmetictBo (poa) N Bo uiope KpacHosipckoro kpasi.

AHatoMo-Mop(oioruyeckass ~ XapakTepuCTHKa  BUIOB  poma N
Kpacnosipckoro kpas.

PacrureabHoCTh

AHanu3 (GIopbl pacTUTENBHBIX COOOIIECTB (CTEMb, JeC, JyT, 00JIOTO U Jp.)
rmyHKTa N.

Accormaiuu pacTUTENbHBIX COOOIIECTB (CTEeIb, JIeC, JIyT, 00JIO0TO U Jp.).



Pa3znen 4

['pubs1 keunoduisl, Kanpoduibhsie rpudsl, Dpusndossie, JUCKOMUIETHI,
["acrepomurietsl, ArapukoBbie, ApmiodopoBeie, PxkaBunHHBIE TPUOBI TTYHKTA
N.

MakpoMuLEThl paCTUTENBHBIX COOOIIECTB.
MaxkpoMHULIETbI B TOPOJICKUX 3€JEHBIX HACAXKICHUSAX.
AnoButsie rpudbl myHKTa N.

CpenoOHblie Tpu0ObI myHKTa N.

JInmariauky myHkra N.



2. KOMIIOHEHTHI MOHUTOPUHI A YYEBHBIX JJOCTHXKEHUI

2.1. Texnosornyeckasi KapTra peMTHHI A TUCUUILIMHBI

BXOJIHOU KOHTPOJIb
®opma paboTsl KonnyectBo 6aioB 5 %
min max
TectupoBanue 3 5
Hroro 3 5
BA3OBBIN PA3JIEJI
®opma paboTsl Konnuectso 6anos 100 %
min max
Texymas pabora cocTaBiieHre Oubnuorpaduu no Teme 5 8
AHATUTUYECKUH 0030D 6 10
HAITMCaHNE KOHCIIEKTa 6 10
Ornpenenenne pacTeHUM 13 21
3anura MHIUBUIYATBHBIX TOMAIIHUAX 33 JaHHH 10 20
(coobmenue, noKIad, Mpe3eHTarus, pedepar)
3amuTa 1a00paTOPHBIX padboT 10 20
COCTaBJICHHE TEPMUHOJIOTHYECKOTO CIOBaps 5 6
(rmoccapuyma)
rpynnosas padoTa ) 5
Uroro 60 100
UTOI'OBBII PA3JIEN
Coneprxanue ®dopma paboThI Komuuectso 6amioB 15 %
min max
DK3aMeH 9 15
Htoro 9 15

JIOITOJTHUTEJIbHBIN PA3JIET

bazogsrit paznen/

®opma paboThl

KonnuectBo 0amios

Tema min max

TectupoBanue 0 3

Amnanu3 MoHorpaduii 1 yueOHUKOB 0 3

Hanucanue pedepata 0 3

Htoro 0 9
Ob1iee konUyecTBO OAIIOB MO JUCHUIUIMHE (IO UTOTaM U3YYEHUS min max
BCEX Pa3JieNioB, 0e3 yyeTa JONOJHUTEIBHOTO pa3zena) 60 100




CooTBeTcTBHE PEHTHHIOBBIX 0AJ1JIOB H AKaJeMU4€eCKON OLIEeHKH

Obwee Konuuecmseo HAOPAHHBIX OALL08

Axademuueckas oyenka

6072 3 (Y10B/1€TBOPUTEIHHO)
73— 86 4 (xopo1o)
87 —100 5 (oTauy4HO)




2.2. @OoHABI OLIEHOYHBIX CPEJACTB
MHUHUCTEPCTBO IMPOCBEIIIEHUS POCCHUMCKOM

OEJIEPALINN benepaaprHOe rOCYJIapCTBEHHOE OI0IKETHOE
o0pa3oBaTeIbHOE YUPEKICHUE

BbICHIEr0 0Opa3zoBaHus «KpacHospckuii rocyapCTBEHHBIN M€JarOrn4eCKuii
yauepcuteT uMm. B.I1. AcrapreBa» (KI'TIY um. B.I1. Actadbea)

dakynpTeT OMOIOTHH, Teorpapuu U XUMHUU

Kadenpa-pazpadborunx
Kadenpa 6uosioruu, XuMuu U SKOJIOTUH

VYTBEPXJIEHO OAOBPEHO
Ha 3acelaHuu KadeIpbl MPOTOKOI Ha 3acenanunu HaydHO-METOJHUYECKOTO COBETA
Ne 8 ot 08.05.2024 r. CTHENUANTBHOCTY (HAIIPABICHUS MTOITOTOBKH)
3aBenyronmii kKageapoit - - ITporokois Ne 4 ot 15.05.2024 .
Antumnosa E.M. / y s [Tpencenarens HMCC (H)

Y] ~ I'opnenko H.M.

®OH/I OLIEHOYHLIX CPEJICTB

AJIg TIPOBEACHU A TCKYIIETO KOHTPOJISA U HpOMe)KYTOqHOﬁ arTeCcTaluu 06y11a101111/1xcs[

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

Hanpasnenue noarorosku 44.03.05 Ilexarornyeckoe oopazoBanue

(c nByMs1 npopuiIsIMU OATOTOBKH)
(Ko M HAaMMEHOBaHME HATPABJIEHHS MTOJATOTOBKH)

Hampasnennocts (rpoduiib) 00pa3oBaTeIbHON MTPOTPaMMBI

buonorus u xumusg

(HanmeHoBaHue TPOQUIISE TOArOTOBKH/HAUMEHOBAHHE IIPOTPAMMEI )

OakajaB

(kBayMUKaNMs (CTETIeHb) BBIITYCKHUKA)

CocraButenu: Aatunosa E.M., mpodeccop; Antunosa C.B., goneHr



1. Haznayenue oHIa OLICHOYHBIX CPEACTB

1.1. Heabto cosmanus DPOC guctnumauHabl BoTraHumka SBISETCS yCTAaHOBIICHHE
COOTBETCTBHUS YYEOHBIX JOCTIDKEHHH 3alUIaHMPOBAHHBIM pe3ylbTaTaM OOy4YeHHS U
TpeOOBaHUSAM OCHOBHOW MPOQEecCHOHAIBHON 00pa30BaTeIbHONW MPOrpaMMbl, pabodeii
MPOTpaMMBbl TUCIIUILIIHBI.

1.2. ®OC no nucuummae boranuka pemaer 3axaqu:

—  KOHTPOJIb U yIpaBJIeHUE IPOIECCOM MPUOOPETEHHS 00yJarOIIUMHUCS HEOOXOAUMBIX
3HAaHU#, yMEHUH, HaBBIKOB U (OPMHPOBAHUS KOMIICTCHIIMH, ONpPEICICHHBIX B
o0pa3oBaTeNbHBIX CTAaHAApPTax [0 COOTBETCTBYIOUIEMY HAINPABIEHUIO IMOATOTOBKU
(crienuanbHOCTH) 10 JAHHOM JTUCLUIUIMHE;

— OLIEHKA [JOCTI)KEHUH OOyyaromuxcsi B TPOLIECCe H3YYEHUs JUCLMIUIMHBI C
OTIpEeNIeICHUEM  TIOJOXKUTEIbHBIX/OTPULIATEIBHBIX ~ PE3YJIbTaTOB M IUIAHUPOBAHUE
NPEIYNpPeXKIAIONINX/KOPPEKTUPYIOLINX ~ MEPONPUATHH —  KOHTPOJIb M YIpaBJCHUE
noctmxkenuem  nened  peamuszauumun  OIIOII  yepes HaGop  yHHMBEpcaJbHBIX U
o0ienpogeccuoHaIbHBIX KOMIETEHINH BBITYCKHUKOB;

—obecliedeHue  COOTBETCTBUSL ~ pe3yJabTaTOB  OOyueHHs — 3ajayam  Oyayiein
npodeCCHOHATIBLHON AEATENbHOCTH Yepe3 COBEPIIEHCTBOBAHUE TPAJMLIMOHHBIX M BHEJIPEHUE
MHHOBAI[MOHHBIX METOJIOB OO0y4YeHHs B 00pa3oBaTebHbI INPOLIECC YHUBEPCHUTETA; —
COBEPLIECHCTBOBAHNUE CAMOIIOATOTOBKH U CAMOKOHTPOJISI 00yYarOLIUXCSL.

1.3. ®OC pa3paboTaH Ha OCHOBAHUH HOPMAaTUBHBIX IOKYMEHTOB:

- (heepaIbHOTO  TOCYAApCTBEHHOrO0  00pa30BaTEIbHOIO  CTaHJIApTa  BBICLIETO
oOpazoBanusi 1o HampasieHuto mnoarotoBku 44.03.05 Ilemaroruueckoe o00pa3oBaHue,
HarnpaBiIeHHOCTh (Mpoduib) brosorust u Xumusi, ypoBeHb MOATOTOBKU KaJIPOB - OaKaiaBpHar.

- 00pa30BaTebHOM MPOrPaMMBI BBICIIIET0 00pa30BaHMs 110 HAIIPABICHHIO MOJITOTOBKH
44.03.05 Tlemarormueckoe oOpa3oBaHKME HampaBieHHOCTh (mpoduib) Buonorus u xumws,
YPOBEHb MOJITOTOBKM KaJPOB - OakalaBpuar.

- Ilonoxenust o popmMupoBaHuM (HOHJA OLIEHOUYHBIX CPEACTB JUIS TEKYIIETO0 KOHTPOJIS
yCIIEBaEMOCTH, IPOMEXYTOYHON U UTOTOBOM aTTeCTallMM 00YJaroLUXcs 10 00pa30BaTeIbHBIM
nporpaMMaM  BhIcIIero oOpa3oBaHUST — HporpaMMam OakanaBpuara, HporpamMMam
crenuanuTeTa, IporpaMMaM  MarucTparypbl, IporpaMMaM  MOATOTOBKM  Hay4dHO-
NeAarornyeckux KaJapoB B acHUpPAHType B (elepaibHOM TOCYAapCTBEHHOM OIOKETHOM
00pa30BaTeIbHOM YYpEXJIEHUM BbICIIEro oOpa3zoBaHus «KpacHOSpCKUN rocynapcTBEHHBIN
nenarornyeckuit yauepcureT uM. B.I1. ActadbeBar.

2. IlepeyeHb KOMIIETEHI U, (POPMHUPYEMBIX B IIpoLecce H3yYeHHUsI
AucuMIIMHbI boranuka:

OIIK-2. CrnocobeH ydacTBOBaTh B pa3pabOTKe OCHOBHBIX M JIOTIOJHUTEIBHBIX
00pa30oBaTeNbHBIX MPOrpaMM, pa3padaTbiBaTh OTIEIbHBIE UX KOMIIOHEHTHI (B TOM YHCIE C
UCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA).

OIIK-5. CriocoGeH onpenensaTh Kpyr 3a/lad B paMKax MOCTaBJICHHOM 1€ U BRIOMPATh
ONITUMAJIbHBIE CIIOCOOBI MX PELICHUs, UCXOs U3 JEHCTBYIOIUX MTPABOBBIX HOPM, UMEIOLIHXCS
PECYpPCOB U OTPaHUYECHUH.



2.2. OueHo4YHbIE CpeACTBA

Kommerenmus JIMCIUIIINHEI, Tun OueHouHOEe
HPaKTHKH, KOHTPOJIS cpenctBo/
y49acCTBYOIINXC B KVMsbI

OPMUPOBAHUU
E)OI\EHG’IPGHLII/II/I Ne | @opwma
OIIK-2. Cnioco6en yyacTBoBaTh B | OCHOBBI IIpaBa, Tekymmit 5 |OnpeneneHue
pa3paboTKe OCHOBHBIX U KYJIbTYPOJIOT U KOHTPOJIb pacTeHuii
JIOTIOJIHATENIBHBIX 00pa3oBaTelIbHbIX| Beenenue B Texymmit 6 |3amura 3amaHui
Iporpamm, pa3padaTbiBaTh Oouosnoruto, 00TaHUKA |KOHTPOIb no 1J13
OTJICJIbHbIE UX KOMIIOHEHTHI (B TOM Hayuto- Texymmit 7 |3ammra
AHCIC € HCTIOMb30BAHHCM HCCIIEOBATENbCKAs  |KOHTPOJIb 71a00paTOPHBIX
MH(OPMAIHOHHO- JIeSITEILHOCTD, padoT
KOMMYHHKAIMOHHBIX TEXHOJIOTUH). |OcHOBBI YueGHOM
JESITEIIbHOCTH
CTYJEHTOB, OCHOBBI
Hay4YHOH
JESITEIIbHOCTH
CTYJICHTOB, Y4eOHast
MPaKTHKA
npomexyTouHas|2 |KoyokBuym
aTTecTays «Bpicimne
CIIOPOBBIE
pacTeHus,
KonTponbnas
pabora
«CeMeHHbIE
pacTeHus
OIIK-5. Cnocoben onpenensts| Ounocodus, Texymmit 5 |Onpenenenue
KpYT 3a/1a4 B paMKax IOCTaBJIeHHOM |CCTECTBCHHOHAYYHAA |KOHTPOJIb pacteHui
UeaM ¥ BbIOMpaTh onruMaibHbie|KAPTHHA Mupa,
CIOCOOBI WX PEIICHUs, UCXOIs U3 Pyceui - A3bIC - - -
NEHCTBYIOIUX TMPABOBBIX  HOPM, KyLTypa P, | Texymuit 6 |3amwma  sananmii
MH()OPMAIHOHHAs KOHTPOJIb no /13
MMEIOIINXCS pecypcoB Y| kynbTypa "
OTpaHUYEHUN TEXHOJIOTUHI B
o0Opa3oBaHuH,
Mearoruka,
MICUXOJIOTHSI, OCHOBBI
MaTeMaTU4YeCcKOn
00paboTku
uHpopManuu,
O0oTtaHuka, ¢iaopa u
PacTUTEIBHOCTh

KpacHosipckoro kpas




U CTpaTeruv  €ro

COXpaHEHUst

Hayuno- Tekymmit 7 |3ammura

HCCIIEIOBATENIbCKASI  |[KOHTPOJIb 1a00paTOPHBIX

JIeATEILHOCTh pabort ¢
COCTaBJICHUEM
ONpeACIUTENBHOM
KapTOYKHU

Ilemarornueckas Tekymunit 9 |3auer

MpaKkTUKa. YueOHass |KOHTPOJIb

MpaKkTUKa

OcHOBBI yueOHOI Texymmit 7 |3amuTa

JIEATEIbHOCTH KOHTPOJIb 71a00paTOPHBIX

CTYJIEHTOB, OCHOBBI paboT ¢

Hay4HOH COCTaBJICHUEM

ACATCIBHOCTH OIpeIeIUTENbHON

cryneHroB. HaydHo- KapTOUKH

HCCIICA0BATEIbCKAs

JIeSATEIIBHOCTD,

Ileparormyeckas

IIpaKTHKa. YuyeOHas

MpaKkTUKa

3. DoHA OLEHOYHBIX CPEJICTB VIS HTOTOBOM U MPOMEKYTOYHON aTTeCTALUM
@OoH/IBI OLICHOYHBIX CPEACTB BKIIOYAIOT: BOIPOCH! U 3aaHUs K DK3aMEHY.

3.1. OueHoUHBIE CpeCcTBA

3.2.1. OI.[CHOLIHOC CpCACTBO: BOIIPOCHI U 3aJlaHUA K OK3aMCHY

Kputepun onieHnBaHUS 110 OLIEHOYHOMY CPEACTBY | — BOIPOCHI U 3a7aHMsI K 3K3aMEeHY

[IponBUHYTHIN ypOBEHb

ba30BbIi1 ypOBEHB

IToporoselii ypoBeHb

c(hOpMUPOBAHHOCTH c(hopMUPOBAHHOCTHU c(hopMUPOBAHHOCTH
KOMITETEHIINH KOMITETEHITHH KOMMETEHIINH
(87-100 6asmoB) (73-86 6aoB) (60-72 6amnoB)
OIIK-2. OGyuaromuiics OO6yyaromumiics OOyyaromuiicst cnocoOeH Ha

crocobeH Ha
NPOJIBUHYTOM  ypPOBHE
y4aCTBOBATh B
pa3pabOTKe OCHOBHBIX H
JIOTIOJTHUTEITbHBIX
00pa3oBaTeNbHbIX

crocobeH Ha 0a30BOM
YpOBHE YydYacTBOBaTh B
pa3pabOTKe OCHOBHBIX U
JOITIOJIHUTCIIBbHBIX
o0pa3oBaTeNbHbIX
pOrpamm,

MOPOTOBOM yYpPOBHE
y4acTBOBaTh B pa3paboTKe
OCHOBHBIX nu
JOITIOJIHUTCIIBHBIX
00pa3oBaTeNbHBIX
mporpamMm, pa3padarbiBaTh




porpamm, paspabarbIBaTh OTJENbHbIE X KOMITOHEHTHI
pa3pabarbIBaTh OTJEINIbHBIC uxX (B TOM qucie C
OTJICIIbHBIC 174 KOMIIOHEHTBI (B TOM UCIIOJIb30BaHUEM
KOMIIOHEHTHI (B TOM qHCIIe c UH(POPMAIIMOHHO-

qucie C UCTIOJIb30BaHUEM KOMMYHUKAIIHOHHBIX
HCII0JIb30BaHUEM UH(POPMAIMOHHO- TEXHOJIOT ).
UH(POPMALMOHHO- KOMMYHHKAIIHOHHBIX

KOMMYHHKAIITHOHHBIX TEXHOJIOTUH).

TEXHOJIOTHH).

OIIK-5. OGyuarommiics OOyuarommiicst Ha OOGyuarommiics Ha
Ha MPOABHHYTOM 0a30BOM YpOBHE TOTOB MOPOTOBOM  ypPOBHE TOTOB
ypOBHE TOTOB OTIpeNeNATh KPYT 33/]a4 B OTpeNeNIATh KpYyr 3aaad B

OTIPEeICNIATh KPYyT 3aaad
B paMKax MOCTaBJICHHOU
Helqd W BBIOMpPATH
OINTHUMAaJIbHEIE CIIOCOOBI

paMKax IOCTAaBJIEHHOM
neaId W BBIOMpaTh
ONTHUMAJIBHBIE CIIOCOOBI
WX PCIICHUs, UCXOIs U3

paMKax IMOCTaBJICHHOM IEIU
n BBI6I/IpaTB OIITUMAJIBHBIC
CII0COOBI Hux peIcHu:A,

UCXOId W3 JEHUCTBYIOIIUX

UX pEIlEHUs, UCXO0s U3 JENCTBYIOINX IIPABOBBIX HOpM,
JENCTBYIOINX IIPaBOBBIX HOPM, UMEIOUINXCA PECypcoB H
IIPABOBBIX HOPM, UMEIOIUXCS PECYPCOB U OrpaHUYEHUN

UMEIOLIUXCS PECYPCOB U OrpaHUYEHUMN

OTpaHUYECHUI

ITK-4. O0yuaromuiics IIK-4. OGyuaroumiics K-4. OO6yyaromuiics

crocoOeH Ha
MIPOJIBUHYTOM YPOBHE
penIaTh 3a1a4u TyXOBHO-
HPaBCTBEHHOT'O Pa3BUTHS
00ydJaronmxcst Bo
BHEy4eOHOU U yueOHOI
JEeSITEIbHOCTH

crocobeH Ha 0a30BOM
YPOBHE pemiath 3agadu
JTyXOBHO-
HPaBCTBEHHOTO
pa3BUTHS 00YYaIOIINXCS
BO BHEY4YEOHOM u
yueOHOM NesTeNbHOCTH

CIIOCOOEH Ha IIOPOTrOBOM
ypOBHE
JTYXOBHO-HPaBCTBEHHOT'O
pa3BUTUS OO0YYAIOMIUXCS BO
BHEyueOHOM U  y4yeOHOI
JeSITebHOCTH

pemate  3a1adu

*Menee 60 6ay1710B — KOMIETEHIUS HE CPOPMHUPOBAHA

4. DoH OLIEHOYHBIX CPEACTB AJA TEKYLIEIro KOHTPOJIsA YCI€eBAeMOCTH

4.1. DoHIBI OLICHOYHBIX CpCACTB BKIOYAKOT:

1 —cocraBnenue Gubauorpaduu 1no Teme,

2 — aHAIUTUYECKU# 0030p,

3  — HamucaHWe KOHCIeKTa (GIopsl

4  — OnpeneneHue pacTeHUI

5 —3ammuTa UHANBUIYAJTBHBIX JTOMAITHUX 3aJaHUN
(cooOmienue, Aok, Mpe3eHTalus, pedepar)

6 — 3amuTa 1a00pPATOPHBIX PadbOT

7  —TecTHUpOBaHUE

8 — cocraBieHHE TEPMHHOJIOTUYECKOT0 clIoBaps (TlIoccapuyma).

9 —rpynnoBas paboTa




10 — KomnokBuym
11 — KonrpomnsHas paborta

4.2.1. Kpurepun OlleHMBAHHS IO OLIEHOYHOMY CpelCTBY 1 — coctaBieHue Oubmmorpaduu mo

TeMe
Kputepuu oneHuBaHus KonuuecTBo 6ayioB (BKIaX B PEUTHHT)
JlocTaTouHOE KOJUYECTBO JTUTEPATYPHBIX 3
HUCTOYHUKOB
CooTBeTCTBHE TUTEPATYPHBIX HCTOYHUKOB 5
HCCcIeyeMoil mpodieme
CooTHOIIEHNE KIAaCCHIECKOW M COBPEMEHHOM 2
JUTEPaTypPhI
['myOuHa aHamM3a UICTOYHUKOB 3
MaxkcruManbHBIH Oann 13

4.2.2. Kputepuu OLIEHHBAaHUSA 10 OLIEHOYHOMY CPEJCTBY 2 — aHAIUTUYECKUI 0030p.

Kputepuu onieHuBaHus

KonnaecTBo 6annoB (BKiIaa B peHTHHT)

1. PackpeiTiie mpoOieMsbl Ha
TEOPETUYECKOM YPOBHE C
KOPPEKTHBIM
WCIIOJIb30BaHUEM  HAyYHBIX
TEPMUHOB U IOHATUI

2 Oamra — mpo0OiieMa pacKphiTa Ha TEOPETUIECKOM YPOBHE, B CBS3SIX U
O6OCHOBaHI/I5{X, C KOPPEKTHBIM HUCIIOJB30BAHUCM HAYYHBIX TCPMHUHOB N
MOHATUM B KOHTEKCTE OTBETA.

1 6ayn — mpobsemMa packpbITa pu (OPMaIbHOM HCIIOJIb30BaHUU
Hay4YHBIX TEPMHUHOB.

0 6ammoB — mpobiema 0003HaUeHa Ha OBITOBOM YpPOBHE; IIpo0ieMa He

packphITa.
2. Otpaxenue BceX | 2 Oamma — OTpakeHBl pa3NUYHBIE B3TJISIABI, TOAXOABI K
CYILECTBYIOLIMX B3IJIAJI0OB Ha | 00CyskAaeMoii IpobieMe ¢ aHaIn30M OOILETo U CIIeU(pUIHOTO,
pacCMaTpruBacMyro JIaeT MOJIHbIM CPaBHUTEIILHBIM aHAIU3.
npobiuemy 1 Gasut — aBTOp M3NaraeT B3MJISABI HA MPOOJIEMyY B paMKax OZHOTO

WY IByX TIOAXO0JOB, CPABHUTEJILHBIN aHAIN3 TOBEPXHOCTHBIN. O
0aJJIOB — CPaBHUTENBHBII aHAIU3 OTCYTCTBYET

MaxkcuMaIbHbBIN 0aiI

5

4.2.3. Kpurepuu OlLIEHMBaHUS 1O OLIEHOYHOMY CPEICTBY 3 — HaNHUCaHUE KOHCIEKTa

GopsI

Kputepuu orieHuBaHus

KonniecTBo 6annoB (BKiIaa B pedTHHT)

Brnanenue TteopeTuyecKuMu
u AMITUPUYCCKUMHU
poheCCUOHATIBHBIMU
3HAHUSAMHU U YMEHUSIMHU

3 ©Oamma - OOyuwarommuiics crmocobeH coOupaTh, aHaIM3HPOBATH U
WHTEPIPETUPOBATh COBPEMEHHYIO HAYYHYIO JIUTEPaTypy Mo 6oTanuke. M3naraer
B MMMCbMEHHOW (hopMe pe3yibTaThl CBOCTO HMCCIEAOBAHHS U apryMEHTHPOBAHO
OTCTauBAET CBOIO TOYKY 3PEHUsI, 3Has 0COOCHHOCTH Ba)KHEHIIMX COBPEMEHHBIX
KOHICTILIVH BETYIIMX OTEYECTBEHHBIX U 3apyOEKHBIX HAYYHBIX IIKOJI B 00JIaCTH
OoTaHUKH

2 6ayuta — BeiOupaet 000CHOBaHHO COBPEMEHHBIE (PHIIOT€HETUUECKHUE CHCTEMBI,
COCTABJISIET IJIAH XapaKTEPUCTUKU TAKCOHOB, pa30MpaeTcsl B CHCTEMATHIECKUX
KaTeropusiX, BJIaJeeT OCHOBAMHU HOMEHKJIATYPBI.

1 OGamn — Hcnosis3yeT HM3BECTHYH 1O ApyruM paboTam cucTemy, ciabo

pa3bupaeTcs B HOMEHKIAType BUI0B; MaTepHall U3jiaraeT B IMCbMEHHOM (hopme




mo mabioHy. TPyTHOCTH BO3HHMKAIOT C HHTEPIIPETAlCH W apryMeHTaITueit
(hakTHYECKOrO MaTepuaia.

0 6amoB — OOGyuaromMiics He CIIOCOOEH K KPUTHUECKOMY aHAIN3y U OIEHKE
COBpPEMEHHBIX HAYYHBIX JOCTHXXEHHH B OOTaHWKE, HE M3J1araeT B MUCHMEHHOMN
(dopme pe3yIbTaThl CBOETO HCCIIEIOBAHMS.

MaxkcuMaJIbHBIN OasLI

4.2.4. Kputepun oLeHUBAaHMS 110 OLIEHOYHOMY CcpelicTBY 4 — Onpezenenre pacTeHui

Kputepun ouenuBanus

KonnuecTBo 6anoB (BKiIaj B pedTHHT)

1. Onpenenenue pacTeHUH
JI0 BAJA TI0 OIPEIEIINUTEINIO.
Coctasnenue GpopmyIb
1BETKA. BeruepunBanue
JarpamMmel IBeTKa.
Hayunoe saTukeTupoBanue

2 Oamnma — ymeeT TOJb30BaThCA ONPEACIHTENIEM PACTeHWH, 3HAET NPU3HAKU
CCMCI\/'ICTB, K KOTOPBIM OTHOCATCA OTACIBbHBIC BHJbI, MMPAaBUJIBHO OIPCACIACT
Mop(dooTHdecKie TPHU3HAKK OMpPEesieMOro BHAA, yMeeT paboTate ¢
OMHOKYJISIpaMH U MUKPOCKOITAMH, BIIAJICET TEXHUKOW MpENapupOBaHUS YacTei
pacTeHuii 1 MUKPOCKOIIUPOBAHUSI.

1 Gait — yMeeT MmoIb30BaThCS ONPEEIIUTENIEM PACTCHHH, OTIPEACIIeT IPU3HAKU
CeMeNCTB 1Mo ompeaenuTento. He Bcergja NpaBUIIBHO — ONPENENSET
MopdorornyecKue MPU3HAKK OIIPENEIIEMOTo BUIa, yMeeT paboTaTh ¢
OMHOKYJIsIpaMH U MUKPOCKOTIaMH, BJIaJieeT TEXHUKOH MpernapupoBaHus

yacTel paCTeHUN U MUKPOCKOIUPOBAHUSL.

0 OamwioB — 1WIOXO PabOTaeT C OMPEACTUTENIEM PACTECHHUM, HE BCEraa yMeeT
HACTPOWTHh OWHOKYJISIp W  MHKPOCKOMN, clabo  BiajmeeT
MIperapupoBaHysl YaCTe! pacTeHUH 1 MUKPOCKOITUPOBAHHSL.

TEXHUKOU

MaxkcUMaJIbHBIN 0asLI

6 6ayioB (0a30BkI paszen 1); 4 6ayuia (0a30BbIit pa3aen 2)

4.2.5. Kpurepun OIEHMBaHMS TIO OLIEHOYHOMY CpEACTBY 5 — 3ammra HHAWBUIYaTbHBIX
JIOMAITHUX 3a/1aHui_(cool1enue, JoKIal, mpe3eHTanus, pedepar)

Kpurepun onieHuBaHusA

KonnuecTBo 6anioB (BKJIaJ B pEUTHHT)

1. JlIorm4HOCTB,
CBSI3HOCTb,
apryMEHTUPOBAaHHOCTb
[peACTaBICHUS
Marepuaia U rpaMOTHOCTh
peun.

2 Gania — 3HaHWE OCHOBHBIX HAyYHBIX MOHSTHI, YMEHUE BHIOPATh B
3aBUCUMOCTH OT TpeOyeMbIX Iiefiel 3akoHbl, (OpMBI, TpaBuUIIA,
[IPUEMBI MBILUICHUS.

1 Gann — 3HaHHE OCHOBHBIX HAYYHBIX TIOHATUH, UX OCOOCHHOCTEH.
'YMeHHe aHAIM3UPOBATh HAYYHBIE TPOOJIEMBI.

(0 GaIoB — MIJIOXO BJa/ieeT OCHOBHBIMU BUJIAMU PEUYEBOM
IeITETLHOCTH, HE MOJKET CBSI3HO M3JI0KUTH TEKCT

2. HAJIMYME HABBIKOB
paboThl ¢ HHpOopMaIueit
13 pa3IMYHbIX
MCTOYHUKOB JUIsI PEIICHUS
MpoeCCUOHATBHBIX
3a1a4

2 Oaiia — crnocoOeH K KOMIUIEKCHOM 00paboTke nHdopmanuu
(cTpyKTypHpOBaHHe, COKaTHE, TPEICTABICHUE B BUJIE TPa(UKOB,
TaOIHI] ¥ T.]T.).

1 6amt — cnocoGeH k 00padoTke nHpopMmaluu, padbote ¢
pa3IMYHBIMU UCTOYHMKaMU. He JocTaTouHble HaBBIKU MO BEIOOPY
BUJIa TIPEACTaBICHUSI HHPOPMAIUH.




0 6ayoB — He crocobeH K 0TOOpy U 00paboTke HHPOPMALIUU U3
HOTOKA.

3. Ucnoap3oBanue
Hay4YHOU JICKCUKH TIPH
U3JI0KEHUN

IpeaAMETHOrO MaTepuaja

[IpencraBnenue
MaTEpUAJIOB: U3JI0KEHHE
JOKJIaJia, IPE3EeHTaLs

MaxkcuMabHBIA 0ajut

15 OamwoB

4.2.6. Kputepuu o1ieHHBaHUS 110 OLIEHOYHOMY CpeACTBY 6 — 3amuTa J1abopaTopHbIX padboT

Kpurepuu ouenupanus

KomnmaecTBo 6amioB (BKIax B peUTHHT)

1. PaGouas terpass:
aKKypaTHOe 0(OpMIICHHE,
BBITIOJIHEHBI BCE TpeOyemble
PUCYHKH H 3aJaHusl 10
TIaHy.

2 6amra — I'pamotHO OoopMIeHBI Bce 1abOpaTOpHBIE PAOOTHI: PHUCYHKH
BBITIOJTHEHBI aKKYPATHO, C/IEIaHbl COOTBETCTBYIOIIHE TOAIICH KO BCEM pHC.,
NPaBWJIBHO YKa3aHO CHCTEMAaTHYECKOE IIOJIOKEHHE OOBEKTOB, CJICNaHbI
3aKITIOYCHUS 110 [UIaHY XapaKTePUCTUKU CHCTEMATHYECKOH TPYIIITBL.

1 6amn — Terpane odopmiieHa akkypaTHO. [IpocTaBieHbI HEe BCe MOINKUCH K
puc., MO0 TPEICTaBICHB HE BCE PHC., OO PHCYHKH BBIOJHEHBI HE
aKKypaTHO. 3aKJIIOYCHUS HE BCET/Ia CCIIaHBbI 110 IUIaHy.

0 6amoB — [IpeacraBneHsl He Bce PUCYHKH, JTHOO OHH CJICJIAHbI

CXEMaTHYHO, HE aKKypaTHO. 3aK/II0YeHHUs HE TI0 TUIaHy

W3rorosienue u ureHue
MpernapaToB

2 Oamma — 3HAaeT CTPOGHUE U OIpeHeNseT CTPYKTypy oObeKkTa Ha
MUKpoIpenapare, 00bsICHIET B3aUMOCBS3H 3JICMEHTOB U MX QyHKIuU. 1 0at
— OmpezeNseT HE BCE NIEMEHThl O0BEKTa Ha MHUKpOIpenapare, IJI0XO
OOBSCHAET B3aUMOCBS3U JIEMEHTOB M UX (DYHKIIWH.
0 GamoB — He ompenernseT dJIeMEHThl 00beKTa Ha MUKpOIIpenapare, Imioxo
OOBSICHSIET B3aMMOCBSI3H DJIEMEHTOB U HX (DYHKIIMN

COCTaBJICHHE
ONPEIEIUTEILHON KapTOUKU

2 Oajuia — yMeeT BBIJICIIATh JUArHOCTUYSCKUE PU3HAKHA BUJIOB, COCTABIISATh
JUXOTOMUYECKHIA KITIOY, pa3aesiss 10 MIPOTHBOIIOJIOKHBIM MTPU3HAKAM,
BJIaJIe€T HOMEHKJIATY PO, MOoJ0MpaeT HHPOPMAIIUIO 110 BBLICISIEMBIM
TaKCOHAM.

1 Gamn — yMeeT BBIACIATh TUATHOCTUYCCKUE MPHU3HAKH BUOB, COCTABJIAThH
TUXOTOMHUYECKHH K04, HE BCerma pasfelisis I10 TPOTHBOIOJIOXKHBIM
MpU3HAKaM, BIIAJEET HOMEHKIATYypOW, HO HE IIOJHOCTHIO 3alMCHIBAET
Ha3Banue (06e3 aBTOpPOB), MOAOWMpacT WHPOPMAIIUIO [0 BBIIEIIEMBIM
TaKCOHAM.

0 GammoB — cnmabo ymeeT BBIACIATH JMATHOCTHYECKHE NPW3HAKH BUOB,
COCTaBJIATh JUXOTOMHYECKUH KJIHOY, paszeiisis [0 MPOTUBOIOIOKHBIM
Mpu3HaKaM, BJaJeeT HOMEHKIATYpOH, MoJAOupaeT HHPOPMAIMIO 10
BBIJICTISIEMBIM TAKCOHAM.

MaxkcuMabHbBIN 0alI

3 6ayna (6a3oBbli paznen 1); 13 6amios (0a3oBeiii pazmen 2).




4.2.7. Kputepun oLleHNBAaHHUS 110 OLIEHOYHOMY CPE/CTBY 7 — TECTUPOBAHHE

Kpurepun oneHnBanus KonuyectBo 6ansoB (BKiIa1 B peHTHHT)

Komnnuectso MIPaBUIILHO BBIOpaHHBIX 5
/cOpMYITHPOBAHHBIX OTBETOB

Juddepenunaryisi TECTOB, CIOKHOCTb, 3
COOTBETCTBHE BO3PACTHBIM OCOOEHHOCTSIM
o0yJaromuxcst

Bpewms Ha BbITIOJIHEHUS 3aJaHUS 2

MakcuManbHBIA O 10 Gamos

4.2.8. Kpurepuu OLEHHMBAHHS 1O OIEHOYHOMY CpEICTBY 8 — COCTaBJICHUE
TEPMHHOJIOTMYECKOI0 CII0Baps (Iiioccapuyma).
Kpurepuu onenuBanus KoaunuectBo 0amioB (BKi1ax B pEUTHHT)

JlocTaTouHOE KOJIMYECTBO TEPMUHOB 5
[ToHSITHSI COOTBETCTBYIOT TEMATUKE 3
[TepeBo/ ¢ MHOCTPAHHBIX SI3BIKOB 5

MaxkcumanbHbIN 0a 13

4.2.9. KpuTtepuu O1ieHHBaHUS 110 OLIEHOYHOMY CPEICTBY 9 — rpymmoBas paboTa

Peanu3zanus copepkaHus 1
Texuudeckoe opopmicHre 1
CooTBeTCTBHE UCTOUHUKOB JIUTEPATYPhl HCCIIeyeMol Ipodiaeme 1
[IpencraBieHne MaTepuaoB: U3JI0KEHHUE AOKIIaa 1
MHTepripeTanys coaepKaHusi TEMbI IPOEKTa B IIKOJIBHOM Kypce 1
O1OJI0TUN
MaxkcumaabHbIN Oan 5
4.2.10. Kpurepun onieHuBaHus 10 OLICHOYHOMY CpencTBY 10 —KOJUIOKBUYM
Kpurepuu onieHuBaHus KonuyectBo 6asioB (BKIaJg B peHTHHT)
JleMoHCTpHpYeT I1y0OKHe TEOPETHUECKHE 3
3HaHUS.
AHanusupyeT UMeIoIrecs JaHHbIE. 2
MaxkcumanbHbIH Oan 5
4.2.11. Kpurepuu olieHUBaHMS MO OLIEGHOYHOMY CpelCTBY 11 — KOHTposbHas paboTa
Kpurepuu oniennBanus KonnuectBo 6anoB (Bkian B
perTHHT)
OTBeT NOJHBIH. 4
OOyuaromuiics onupaeTcs Ha 4
TEOpEeTUYECKHE 3HaHUs 110 OOTaHHKE.
WnntocTpupyet oTBET IpUMEpPaMH. 2

MakcuMalbHbIH 0aI 10




5. YueOHO-MeTOAMUYecKOe M HHGOPMALMOHHOE o0ecnedeHHe (POHI0B OLIEHOYHBIX CPeCTB
(fuTeparypa; MEeToAMYeCcKHe yKa3zaHHsl, PeKOMEHIAIIH, TPOrpaMMHOe 00ecTieueHHe U Ipyrue
MaTepHuaJibl, UCIIOJIb30BaHHBIE 17151 pazpaboTku DOC).

179 c.

Jluteparypa
S HaumenoBanue MecTo Koun-Bo
% XpaHeHus/ IK3EMILISPOB/
= SIEKTPOHHBI | TOUCK AOCTYIIA
azapec
1. AwntunoBa E.M., Pg6oson C.B. Bboranwmka.|KI'TIY um. B.II. |19
Cucremaruka MarHoJino(huToB [Texcr]: | AcradneBa
Metonudeckoe nocobue. Kpacnosipck: KI'TTY um. http://elib.kspu.r
B. I1. Acradsesa, 2010. 200 c. u/document/126
662
2. AwntunoBa E.M. Beicime pactenus. Y.1. SBC KIIIY: NuauBunyanbHbI
Moxoo0pa3Hble, TUIayHOBUAHBIC. [DIEKTPOHHBIH http://elib.kspu.r 71
pecypc]: ydeOHoe mocobue; KpacHosp. roc. nes. u/document/126 | HEOTPaHHYCHHBIIT
yH-T uM. B. II. AcradreBa. Kpacnospck, 2014. 63. JOCTYII
250 c.
3. AntunoBa E.M. Beicumme pacrenus. Y. 2.|3bC KITIV:
[TanoporHukoBuaHble. [DnekTpoHHbIM pecypc]: | http://elib.kspu.r |MuanBuayanbHbl
yuebHoe mocobue; KpacHosp. roc. nen. yH-T uM.|u/document/126 |i
B. I1. Acradresa. Kpacnosipck, 2014. 195 c. 64 HEOIPaHUYEHHBIN
JOCTYTI
4. AnrtunoBa E.M. Bricmine pacrenus. Y. 3-4. 9BC _ KI'TIY: | UnauBuyansHel
l'onocemennsie pactenus. IlokpblToceMeHHBIE http://elib.kspu.r |ii
) . u/document/108 |neorpanuyeHHBIIH
pacteHus. [DNEKTpOHHBIM pecypc]: yuebOHOe 93, eIV
noco6ue; Kpachosip. roc. nen. yu-t um. B. I1. o HOCTY
Actadresa. Kpacnosipck, 2014. 420 c.
5.Tynuupa H. H. Pa3smuoxenwe u mukisl | 9bC KT'TIY: | UnauBuayanbHbI
BOCIIPOM3BENICHUST CIIOPOBBIX W rosoceMsiHHbIX | http://elib.kspu.r |i
pacrennii [Tekcr]: yue6noe. Kpacnospck: KI'TTY |u/document/813 |neorpanudennsbIii
um. B. I1. Acradwesa, 2010. 188 c. 4 JOCTYTI
6. Tymuuema H. H. bosbmoit mnpaktukym. | 9bC KTIIV: | UaauBuayaibHbL
boranuka. OcHoBBl MuKojoruu [Dnekrponusii |http://elib.kspu.r |i
pecypc]: yueOHoe mocobue; KpacHosip. roc. mea. |u/document HEOTpaHWYCHHBIH
yH-T uM. B. II. ActadreBa. Kpacnospck, 2014. JOCTYTI



http://elib.kspu.ru/document/126662
http://elib.kspu.ru/document/126662
http://elib.kspu.ru/document/126662
http://elib.kspu.ru/document/126662
http://elib.kspu.ru/document/126662
http://elib.kspu.ru/document/10893
http://elib.kspu.ru/document/10893
http://elib.kspu.ru/document/10893
http://elib.kspu.ru/document/10893
http://elib.kspu.ru/document/10893
http://elib.kspu.ru/document/8134
http://elib.kspu.ru/document/8134
http://elib.kspu.ru/document/8134
http://elib.kspu.ru/document/8134
http://elib.kspu.ru/document/8134

7. bapabanoB, EBrenmii MBanoBuu. boranuka
[Texcr]: yueObHuk ansi cryneHtoB By3oB / E. U.
bapa6anos, C. I'. 3aitunkoBa. M.: Akagemus,
2006.

KT'TIY um. B.IL.
Acradnena

35

8. Jloroma, JIrogmuina MBanoBHa. bortanuka
[Tekct]: ™Mopdosoruss W aHATOMHUSA BBICHIMX
pactenuti / JI.W. JlotoBa. - 3-e u3., ucnp. M.:
KomKnumura, 2007.

KITIY um. B.IL
ActadneBa

23

9. EneneBckuii, Auapeit ['eoprueBuy. boranuka:
CucremMaTHKa BBICIINX, WM HA3EMHBIX, PAaCTCHUN
[Tekct]: y4eOHHMK IS CTYACHTOB BBICIIHUX
MeJarorndeckux ydeOHbIX 3aBeaeHuit / A. T.
Enenesckuii, M. I1. ConoBresa, B. H. Tuxomupos.
3-e u3a., ucnp. u gon. M.: Akanemus, 2004. 432
c. (Beicmee npodeccruonansHoe 00pa3oBaHueE.

Ilenarornueckue CHCI_[I/IaJ'IBHOCTI/I)

KI'TIY um. B.IL
ActadneBa

50

10. PyKoBOJICTBO K JIETHEH MPAKTHKE 10 OOTAaHHUKE:
yaebHoe mocooue / B.I1. Bukropos, B.H. I'oquH,
HM. KnrounnkoBa u 1ap.; MHHUCTEPCTBO
00pa3oBaHMs U HAYKH

Poccuiickoit @enepanuu. Mocksa: MIITY, 2015.
- 100 c.: un. bubmuorp. B ka. ISBN 978-5-4263-

0237-2; To »xe [DnekTpoHHBIN pecypc].

URL:
http://biblioclub.
ru/index.php?paq

e=hook&id=469
700

NuauBunyanbHbl
n
HEOIpaHUYEHHbIN
JOCTYII

11. BukTopos, B.II. Metoanueckue
PEKOMEHJIAlIUKM 110 BBHITIOJHEHUIO JIA0OPATOPHBIX
pabot mo Ootanmke: ydueOHoe mocobue / B.IL.
Buxropos, B.H. I'onun, H.I'. Kypanoga;
Mocksa: MIIT'Y, 2015. Y. 1. 92 c.: un. buGnuorp.
B kH. ISBN 978-5-4263-0262-4; To xe

[DneKTpOHHBIN pecypc].

URL:
http://biblioclub.
ru/index.php?pag
e=book&id=471
557

NuauBunyanbHbI

171
HEOTPaHUYEHHBIN

JOCTYTI



http://biblioclub.ru/index.php?page=book&id=469700
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MeToauueckune PEKOMEHIAIUMA 110 OCBOCHUIO TUCHHUILJINHBI «boranuka»

1. IJIAH XAPAKTEPUCTUKU CUCTEMATUYECKHUX I'PYIIII
Pasnen 1. Bbicmiue ciopoBbie pacTeHust

1. HucneHHocTsb

2. Knaccudpukanus

3. Bpemsi cymecTBoBaHMsT M HanmOOJBIIETO paclBETa, COBPEMEHHOE
pacrpocTpaHeHue

4. VYcnoBus odbutanus, 3K0J0ru4ecKas rpymnmna

5. YpoBHH MOPQOIOTUIECKOM M aHATOMUYECKOW OpraHu3aluu
criopodura

6. Buonornueckrue 0coOEHHOCTH raMeTo(puTa, CTENeHb PEIyKIIUN

7. OcobenHocT pa3MHOXKeHHA. LMK BOCHpOHM3BENEHUS pPaBHO- U
Pa3HOCIIOPOBBIX MPEICTaBUTENEH

8. [IpoucxosxaeHne u SBOIOLHSI.

9. Hckomaemsbie peaCcTaBUTENN.

8. PoJib B IpHpOAHBIX MIpoIIeccax, XO3sIMCTBEHHOE 3HAUCHUE
9. OxpansieMbIe pacTeHHS
Pazgen 2. CemeHHbIEe pacTeHus

1. O6beM rpynmnbl (YUCICHHOCTh POIOB, BUIOB).
2. I'eorpaduueckoe pacnpocTpaHeHue.

3. DKOJIOTUYECKHE YCIOBUS OOMTAHUSI.

4. JIMarHOCTHYECKUE MTPU3HAKH:

a) 0COOCHHOCTH BETETaTUBHBIX OPraHOB (KOPHEH, MOA3EMHBIX U HaJ3E€MHBIX 1TO0EroB,
JIUCTHEB);
0) 0COOEHHOCTH I'€HEPATUBHBIX OPraHOB (COLIBETUM, IIBETKOB, IJIOJIOB);
B) Ouosornyeckue CBOICTBa (MPUCYTCTBHE CHEUU(PUUECKON TIpyMHmbl  BEILIECTB,
0COOEHHOCTH
OTIBUIEHHUSI, PACTIPOCTPAHEHHUSI IIJIOJIOB U CEMSIH).

S. Baxneitmme npeacraBurenu diopsl KpacHosipckoro kpasi.

6. OBOJIIOLIMOHHOE  TOJOXKEHUE, (UIOTeHETUYEeCKHe CBSI3U  (4epThI
MPUMHUTUBHOCTH, BBICOKON OpraHu3alliy, ClieUalIn3alii B CTPOEHUU FeHEPaTUBHBIX U
BEreTATUBHBIX OPTraHOB).

7. 3HaueHue (B pUpo/e, B CI0KEHUH PACTUTEIHHOIO OKPOBA 3eMIIH, BO
bnope KpacHosipckoro kpasi, B XO3SIMCTBEHHOM IEATEILHOCTH YEJIOBEKA).

2. IJIAH ONIMCAHMUS IIBETKOBBIX PACTEHUM
1. ’Kuznennasi popma pacrenust
1. [IpoJOMKUTENBHOCTh JKU3HU PACTEHUS: OJHOJIETHEE, JIBYJIETHEE,
MHOTOJIETHEE.
2. XKuznennas Qopma pacTeHus: TpaBa, JE€peBO, KYCTapHUK,

MOJIYKYCTapHUK, KyCTapHUYEK, ITOJYKyCTapHUYEK.

3. [IpucnocoOnenust k crnenupUYECKUM YCIOBUSAM CYIIECTBOBAHMUS:
CYKKYJIEHT, BOJHOE (IOrpy’K€HHOE WJIH IIJIaBaoILee), JINaHA U IIPOUue.

4. Crnioco0 omnbuIeHHs: BETPOM, HACEKOMBIMH, CAMOOTIBUIEHUE WJIH UHOM.



S. XapakTepHOEe MECTO OOUTAHMSI: MTOJIE, YT, JIeC, BOJOEM U T. 1.
11. KopeHb H ero BUI0U3MEHEHUSA
1. Tum KOPHEBOM CHCTEMBI: MOYKOBATBHIM, CTEPKHEBOW. MOIIHOCTh KOpPHEBOMH
CUCTEMBI.

2. ®opma: HUTCBUIHBIN, OMYCBUIHBINA, CTEP’KHEBOM, YTOIIICHHBINA, KOPHEBBIC IIUTITKH.

3. Meramopdh 0361 KOpHS.

4. Hannuwne ki1yOeHBKOB Ha KOpHAX. MuKopH3a.

111. Ctebesb 1 ero BUAON3MEHECHHUS

1./lepeBSHUCTBI WM TPaBIHUCTHIM (B TMOCIETHEM CJIy4yae OTMETUTh BBICOTY B
CaHTHUMETpax).

2.Tum BeTBJICHHS: MOHOTIOANAILHOE, JTOKHOCHMITOAUATBLHOE U T.1I.

3.DopMa TOMEPEYHOTO CeueHus CTeOs: OKpyrias, MNWIMHApUYECKas, OOpO3a4aThIii,
TPAHUCTBIN (TPeX-, YEThIPEX-, MATUTPAHHBIN) WK uHas.  CTeOerb MOl WIIN TIJIOTHBIH.

4.TToBepXHOCTh CTEOMS: TOJNasl, OnmymeHHas: (BOJIOCKH KECTKUE WM MATKUE, PHKAThIe K
CTEOIII0 WK OTTOIBIPEHHBIC, PEIKUE UIIH T'yCTHIC)

IV. IloGern u ux BUa0M3MeHeHUsI
1.  Tumsl mob6eros.
2.  Meramopdo3sl moOeros (Ha3eMHbIE: OJHOJIETHHM, MHOTOJIETHHUH; MOJ3€MHBIE:
KOpHEBHILE, KITyOCHb, TyKOBHUIIA).
V. JIucT ¥ ero BUAON3MEHEHU A
1. Jluctes MPOCTHIE u CJIOKHBIE (manp4aToCnoXKHbIE,
TpolyaTble, MaPHONEPUCTHIN, HEMAPHOIEPUCTHIN, 3aKAHUUBACTCS YCUKOM, OCTPUEM).

1. ®dopma TUCTOBOM TTACTUHKH MTPOCTOTO JTUCTA UITH JIMCTOYKA CIIOKHOTO JIUCTA:
urojbpyartas, JHHEWHAas, JaHIEeTHAs, OJUIMITUYECKas, OBaJlbHAs, OKpyIJas, SIMIIeBUIHAs,
CepleBUIHAS, TOYKOBHIHAS, KObEBUIHAS, pOMOUYECKasi, TUPOBUIHAS U T. 1.

3. PacceueHHOCTh MIACTHHKU JTUCTa WM JUCTOYKA: HepacuJeHEHHas;

JIOTIacTHAS (mamp4aroonacTHasi, MIEPUCTOJIONIACTHAS ), pas3nenbHas

(manmpyatopasaenbpHasi, IMepUCTOpa3fefibHasi), paccedeHHas (majbyaTopacceueHHas,

MEPUCTOPACCEUCH-HAS; TPEPHIBUATOTICPUCTAS ).

4, ®dopma Kpas JIMCTa: LeJIbHAas, 3yOuaras, MUJIhYaTasl,
BOJIHUCTasA, Tropojyarasi, Koirouezy0daTsle Win Ap.

S. XKunkoBanue JnucTa: NEpUCTOE, MaibyaToe, JIyroBOoE  WIIHU
[apaJuIeIIbHOE.

6. CreneHp ONMymeHHs JUCTa: ToJiasi, OMyIIeHHas! (BOJIOCKH KECTKHE WIIN
MSATKHE, MPUKATble WIN OTCTOSLIME, PEAKUE WM TYCThIE, IIPOCTBIE WU CIIOXKHBIE,
3BE€34aThIC

7. JIucropacnonoxeHue:  CHUPAIbHOE, OYEPEAHOE, CYNPOTHUBHOE,
MYyTOBYATOE WJIM BCE JIUCThSI B IPUKOPHEBOMN PO3ETKE.

8. Jluctbsi HM30BBIE, CpeAMHHBbIE WJIM BepxylleuHele. WX oTiuuus,
rerepouius.

9. Crnioco0 mpuKperuieHus JIUCThEB CO cTedsieM (YEpelIKOBbIe, CHASIUINE,
cTe01e00bEeMITIONINE, C BIIATaIUILEM).

10. Metamopdo3bl TUCTA: KOTOYKH, YCHUKH.

11. [IpunuctHuky u ux Gopma.

12. Okpacka smcra.



13. Kouncucrennus nucra.
VI. Couerne

1. Tum couserus:

a. IIpocroe, cnoxHoe.

0. OnpeneneHHoe (0OTPUYECKOE) WIIM HEONIPeAeIeHHOE (ITMMO3HOE).

B. Hanuuue wim oTcyrcTBre 00BEPTKH, €€ XapaKTep.

r. Ha3Banue couserus.
2. Hamugme KporoOIIero JMCcTa v NpUIBeTHUKA. VX BennuuHa, popma, okpacka. 3. Xapakrep

L[BETOJIOXKA, €ro opma.

3. IIVTAH AHAJIU3A IIBETKA
1. ITo pacnonoxeHuto Ha cTebjae — OJMHOYHBIE, IO 2-3 B Ma3yXax JINCTHEB,
coOpaHbl B COIIBETHE: KHUCTh, CEPEXKKa, MPOCTOM KOJIOC, METEJIKa, MPOCTOH 30HTHK,
CJIOXHBIN 30HTHK, TOJIOBKA, KOP3UHKA, 3aBUTOK, H3BUJIMHA.

2. [1o npuKpenIeHnIo — CUASYNNA UM Ha [IBETOHOKKE.

3. ITo cTpoeHHIo IBETOI0KA — LBETOJIOKE INIOCKOE, BBIYKJIOE, KOHUYECKOE,
BOTHYTO€; €ro IIOBEPXHOCTh TIOJIas, BOJOCHUCTAs, sM4aras, IIOKpbITa IUICHKAaMHU,
IIPULBETHUKAMHU.

4. OKOJIOLBETHUK:

a. [Ipocroii (J1IenecTKOBUIHBINA UIIH YallIEYKOBUIHBIN ) UK JBOMHOM (€CTh OTIMYAIOIIHUECS
JpYT OT JIpyra yaiieyka ¥ BeHYHK); IUKIMYECKUd  (KpyroBoi) WIM  alMKIMYECKUMN
(ciupanbHbIN); AKTUHOMOP(HBIH WIN
3UroMOp(HBI; CBOOOTHOTUCTHBIN WIIA CPOCTHOJIMCTHBIN.

6. Yameuka — CBOOOIHONMCTHAS, CPOCTHOJMCTHAS; YMCIIO YAIICIMCTUKOB WIIHM JOJIEH,

3yOI110B;

HaJIM4Yue MOYalIKs; YalleyKka ONaJarolas Wik OCTaroIIasicsl PH III01ax.

B. BeHunk — cBOOOHONIENIECTHRIN WIIM CPOCTHOJIETIECTHBIN;, YHUCIIO JIETIECTKOB UITH
jonactel BEHUMKa; 1BET, (opMa, JJIMHA JIETIECTKOB, MECTO MPUKPETICHUs (K [IBETOJIOKY, K
BEPXYLIKE 3aBs3H, K YaIIEIUCTUKAM); HATUYHE TPUIATKOB; MOJI0KEHHE JIEIECTKOB OTHOCUTEIBHO
YaIIeIUCTUKOB (YePeayIOTCS UM MPOTUBOJIEKAT).

2.11BeTku: 00O€IIONBIE WM pa3/IeibHOIONbBIE, OSCHoNblid. PacTeHHe OJHOJIOMHOE WIIH
JIBYJIOMHOE.

3.AH/IpoLIeii: YUCIIO THIYMHOK, CBOOOIHBIC WJIM CPOCHIMECS, CTETIEHb CPAcTaHUs; MECTO
NPUKPEIJICHUs; JUIMHA W (QopMmMa THIUMHOYHBIX HUTEH, ux omymeHue. dopma, crnocod
NPUKPEIUIEHUSI M  BCKPBIBAaHUS MBUIBHUKOB; IIOJOKEHHE TBHIUMHOK IO OTHOIICHHIO K
OKOJIOIIBETHHKY.

4.T'uneueit:

a. ATIOKapIHBIN MM LIEHOKAPIHBIHN, YMCIIO IECTUKOB HJIU IJIOJJOTMCTUKOB (B CiIydae
[IEHOKAPITHOTO THHETIEs ).

6. [Tonoxxenue 3aBsi3u (BEpXHAS UM HUXKHSAA); LEJIbHAS WU JIONACTHASI, YUCIIO CTOJIOUKOB,
UX JUTMHA, (hopMa, HATMYKE BOJIOCKOB, UX (hopMa, OKpacKa, KOJIMYECTBO PhIIELL, TOBEPXHOCTH roast
WIM OIyLIEHHAs.

B. ®opmyna u 1uarpamma.

4. TIJIAH AHAJIN3A T1J1010B U CEMSIH
1. Tun mwioga: anokapmHbIi, IEHOKAPITHBINA, COIIIOAME.



2. OKOJIOIUIOMHUK CYXOH WM COYHBIH; MOBEPXHOCTh IUIOJA TOJas WIIN
OITyIICHHAsI, TTOKPHIT MIETHHKAMU, IPUIICTIKAMH, KOJIIOYKAMH U T.I1.

3. Cemsi: ero BenuuuHa, (opma, LBET, OJECK, XapakTep OBEPXHOCTH
onymenus. 4. [IpucriocoOneHns K pacipoCTpaHEHHIO TUIOI0B U CEMSIH.

5. IINTAH AHAJIN3A 3JIAKOBOI'O PACTEHMSA

1. Tun couBeTust (CI0KHBIA KOJIOC, CYJITaH, METEIKa — PAaCKUANCTAs, CXKaTas,
KOJIOCOBH/IHAS ).

2. KommdecTBo BETKOB B KOJIOCKE, (hopma 1 pa3Mep KOJIOCKOB.

3. KomnyecTBO KOJIOCKOBBIX Yellyd, UX JUIMHA 110 OTHOIICHHUIO K IIEPBOMY

[BETKY (MTOKPBHIBAET €r0 MM HE MOKPBIBALT), (hopMa, KOJTUIECTBO JKUIIOK (OTpeeNsIeTcs ¢
MIOMOILBO JTyTbl). Hannuue mwim orcyTcTBHE KUJIAL.

4. CrpoeHne HapyXHOU IIBETKOBOH uelryd, ee (opma, KOJTUUECTBO KHUIIOK,
KHWJIEBATOCTb, HAIMYUE WU OTCYTCTBUE OCTU. MeCTO OTXO0KIEHHS OCTH U ee Gopma.

5. KomruecTBO THIMMHOK U MO IIBETKOB.

6. CrpoeHue 3aBsi3H, MECTO OTXOXKJIEHUS pbUIEL], HAINYUE WU OTCYTCTBHE
OIYIICHHUS 3aBS3U.

7. Hanuuue mnu oTCyTCTBHE NPUIBETHBIX IICHOYEK.

8. Hanuuue unu oTcyTcTBUE s3bIYKA, €r0 pasmep u (opma (BUIEH XOPOIIO
JUIIb HAa CBEXKUX pacTeHusx). 9. Tum KylieHus 3j1aKa: KOPHEBHUILHBIH, PHIXJIOKYCTOBOM,
IJIOTHOKYCTOBOM.

6. ONPEJIEJIEHUE PACTEHUM

Onpenenutb pacTeHUE — 3TO 3HAYAT HAUTH €ro MECTO B (PUIOTEHETHYECKOW CHCTEME
PacTUTENBHOTO MUPA.

s ompeneneHus MoJb3YIOTCs ONPEAeUTEISIMI, KOTOPbIE COCTABISIOTCS IS KaKOH-1100
oTpeieieHHON reorpaguueckoil Win agMUHUCTPATUBHON Tepputopuun: OmpeneauTens pacTeHun
tora KpacHosipckoro kpast (1979), ®@aopa Cubupu (1989-2004).

Onpenenurens NOCTPOEH MO MPUHLUITY T€3bl U AHTUTE3bI, T.€. MOJOXKEHUS W OTPHULIAHUS.
Ornpenensroniuil 10JDKeH BBIOpaTh MO0 MOJI0KEHHE, TM00 OTPUIlaHKE B 3aBUCUMOCTH OT TOTO, K
KOTOPOMY M3 HUX TOJXOJIAT MPU3HAKU OTPEICTAEMOTO PACTCHHS.

OrnpenenuTtens COCTABJICH M0 HUCXOSAIIUM CTYIECHSIM, T.€. OT OOIIHUX MPU3HAKOB K YaCTHBIM.
[To mpu3HakaM CTpOEHUs I[BETKAa YCTAaHABJIMBAETCS CEMEWCTBO; HAMAs CEMENCTBO, TJIaBHBIM
00pa3oM Mo mpHU3HaKaM CTPOESHHS IBETKAa M TUIO/A, OTHICKUBAETCS POJ; M, HAKOHEIl, B Mpeenax
JTAHHOTO POJa, HA OCHOBAHUU JIE€TAJIEW CTPOCHMS LIBETKA U TIJI0J1A, @ TAK)KE BEr€TaTUBHBIX OPraHOB,
HaXOJHUTCs BUJ pacTeHus. Kak BHIHO, paclio3HaBaHHWE M OMNpEENeHUe pacTeHUi Oasupyercs B
MIEPBYIO OUepeIb Ha MOPQOJIOTHUECKUX MTPU3HAKaX. B OTAENbHBIX Clydasx MPUXOAUTCS MPUOETaTh
K MIPU3HAKaM aHATOMHUYECKOTO CTPOCHMS U TPUBJICKATh M YUUTHIBATh SKOJOTHIO. sl momydeHus
COOTBETCTBYIOIIIMX HAaBBIKOB PEKOMEHIYeTCS He OpaThCsi cpaszy 3a OmpelesicHHe, a BHauaie
MOJIPOOHO PACCMOTPETh OMpEAeieMOe PACTEHHE U COCTaBUThH €Tr0 OMHCAHHE MO OMPEICIICHHOMY
riany. Takas cuctema B paboTe 1O OmpeesieHUI0 BbIpabaThiBaeT HAOIIOIATENbHOCTh, YMEHUE
MOIMEYaTh JIETaIN M XapaKTepHbIE MPU3HAKH, CTIOCOOCTBYET 3alIOMHUHAHUIO UX.

[Ipu u3ydyeHUH BHYTPEHHETO CTPOCHHUS IIBETKA WM MEJIKHX IIBETKOB (KPECTOIIBETHBIC,
30HTUYHBIE) HEOOXOIUMO TOIB30BATHCS JIyNoi. [yt mccienoBanms Bceraa Haao OpaTh MOJIOABIE,
HEpacCHyCTUBIIHECS NBETKU. YacTu mBeTKa B OONBIIMHCTBE CIydaeB OBIBAIOT MPHUKPETUICHBI K
BEpXYIIKE [BETOHOKKH (K IIBETOJOXKY). He ciemyer pBaTh IBETOK MPENOPABAIBLHBIMH WIJIAMHU,



HaJI0 0CBOOOIUTH BCE YaCTU LBETKA. [IJis1 3TOrO MOJNIOKUTE IIBETOK HA MPENapoBajJIbHOE CTEKIIO U,
IPUIEPIKUBAsL €r0 WUIOJIKOM, CAENANTE CKAJBIIEIEM pa3pe3 HEMHOIO OTCTYIMsI OT IBETOHOXKH,
OTPE3aHHYIO LIBETOHOXKKY OTOJIBUHBTE, a LIBETOK pPa3BepHUTE UTIaMU. Eciau nBeTkrn GUKCUPOBaHbI
COMPTOM WX (POPMAJIMHOM, TO PACHPABIATH LIBETOK HAJXO0 B Kamje BOJbI, 4TOOBI M30€XaTh
CJIMIIAHMSI €r0 YacTeH.

7. COCTABJIEHUE ONPEJIEJUTEJIBHOMU KAPTOUKHA

OnpenenurenpHas KapTOYKa COCTABIIAETCS 10 JUXOTOMHYECKOMY IIPUHIIMITY B HUCXOASILEM
nopsiike TakcoHoB. Kurou Juist onpenieneHusi TaKCOHOB IPEJCTaBIsAeT COOON MOCIIEN0BaTEIbHOE
pacroyio)keHre 2 CTymeHed — Te3bl M aHTUTE3bl. AHAIM3UPYSA KaKABIA CTOJOEI TaOIHIIbI,
pa3fensiTe BUJbI KaXAblil pa3 Ha 2 IPyMNIbl 0 B3aUMOMCKIOYAONIMM Ipu3Hakam. Hanpumep,
aHATU3UPYs KU3HEHHBIE ()OPMBI TOJIOCEMEHHBIX Kpast, BCE BUABI MOKHO Pa3/IeIUTh HA 2 TpyHbl: 1
rpynna — JepeBbs, 2 - KyCTapHUKH, KyCTapHHUYKH. [lanee kaxnas Ipynna aHaIu3HpYyeTCs
OTJEJILHO IO OCTAJIbHBIM IpU3HaKaM. /lepeBbs Mo TUIly MOOEroB MojapasAesstoTcs Ha 2 rpynnsl: 1
rpynmna — JepeBbsl ¢ YAJUHEHHBIMU U YKOPOYEHHBIMHU IoOeramu, 2 rpymmna — JAEepeBbs TOJIBKO C
YIJIMHEHHBIMU NTOOEraMu. 3arychblBacM TaK:

LG cc T A (5] 0 1C)- 3 2 O S 2

— (arTHTE3a) KYCTAPHUKU, KYCTAPHUUKH . .0t ttttenete et eneiienneenaeeenaeenneennnaeennenns ?
2. JlepeBbs € yATUHEHHBIMU U YKOPOUEHHBIMHU MOOETAMM. . ..cevvnveneeneeneaneennnes 3

— JIepeBbsl C YITTMHEHHBIMH TIOOCTAMHU . ...t uttentteenteenneeenteenneennanenneneaneeenneenes ?

AHanu3upynTe pacTeHUs B KaXKJOU IPYIIIE TOCTENEHHO 10 TEX I1OP, II0KA B ONPEACIICHHON
KapTOUuKe He OyAyT BBIJCJIECHbI BCE ONMCHIBAEMbIE BAMU PACTEHUS:

3. JIucthst cumatr Ha yKOpoueHHbIX moberax mydkamu mo 30-40 MsArkux, onajgaroimux Ha
3uMy XBOUHOK. [IIumiku oBanbHble, sillieBuaAHbIE. CEMEHA B CTPOOMIIaX CO3PEBAIOT B OJIHO JIETO.

JluctBennuiia cubupckas — Larix sibirica Ledeb.

- BeuHo3seneHble )KeCTKHE JIUCThS CUJIAT ITyYKaMH 10 2-5 Ha KOHIIaX YKOPOUEHHBIX T0OETOB.
CeMeHa B MIMIIKAX (CTPOOMITAX) COBPEBAIOT B 2 TOMMA. e uneeneenneannennenneannenneanaennes 4

4. Jluctbst mo 5 B myuke. llumku npu co3peBanun He packpbiBaromuecs. Cemena 6e3
JETY4€EK, KPYIIHBIE.

CocHa cubupckas — Pinus sibirica Du Tour.

- Jluctea no 2 B nyuke. lIumku npu cozpeBanuu packpbiBatouuecs. CemeHa MeNKue ¢
JIETYYKOHU.

Cocha obbikHOBeHHast — Pinus sylvestris L.

5.AHanu3upyeM jajnee rpyImiy 1epeBbeB TOIbKO C yAJUHEHHBIMU ToOeramMu (cm. 1. 2-
aHTHUTE3a, 3aTeM — KYCTapHUKH U KyCTapHUYKH (CM. II. 1- aHTUTE3A).

CrpaBa OT TekcTa Te3bl (AHTUTE3bl) TOMELIA0TCs HOMEpa OTCHUIOK, YKa3bIBAIOIIME Ha KaKH1e
CTYIIEHU CJIEyeT NEPEXOANUTh NIPU JAJIbHEUIIEM UYTEHUH KII0Ya 10 TEX MOp, IOKa B KOHIIE TE3bI
(anTHTE3Bl) HE OyJeT AaHO Ha3BaHUE BHUJA HAa PYCCKOM M JIATMHCKUX s3bIkaX. [Ipm matmHckoM
Ha3BaHMHU CJIEIyeT yKa3bIBaTh aBTOPA, OMMCABIIETO TAKCOH.

CamocrosiTenbHass padoTa Takke BKIIIOYAET MOATOTOBKY K MPOMEXKYTOUHOMY KOHTPOJIIO U
UTOTOBOMY 3K3aMEHY.

6.0ueHOYHbIE cpecTBA (KOHTPOJIbHO-U3MepHUTeIbHbIe MATEPHAJIbI)
6.1. OueHo4HbIe cpeACTBA AJIs1 IPOMEKYTOYHOM ATTECTALUMN



6.1.1. TunoBbie BONpochl K 3k3amMeny 1o aucuurummae «boranmka» U.1. 1. Knerka kak
AJIEeMEHTapHasl €IMHUIIA BCETO KUBOT0. XapaKTepHbIE CBOMCTBA )KMUBOTO opraHuzma. OTiauyus
PacCTUTEIILHOMN KIIETKU OT JKMBOTHOM.

2. XUMHUYECKUH cocTaB KiIeTKU. OpraHnyecKue BeIecTBa KISTKH, UX (PU3NOJIOTHYECKast
pOJIb.

3. XWMHYECKHii COCTaB, CTPOCHHE, PYHKINHU KICTOUYHONH 00OJIOYKU PACTCHUH.

4. CTpykTypHasi OpraHu3anusi pacTUTEIbHOM KIETKH, MeMOpaHbl ILMTOIUIa3MBbl,
XUMHUYECKHH COCTaB, CTPOCHHE U (PYHKIIMU MEMOpaH.

5. OU3UKO-XHUMHUYECKHE CBOMCTBA IIUTOIIA3Mbl KJIETOK.

6. Ocmorudeckue siBiieHUs B KieTke. OCMOTHYECKOE IaBIICHUE, COCYIIas CUila, BOAHBIN
NOTEHIMAJ, Typrop KieTku. DakTopsl, BIUAIOUINE HA U3MEHEHHE OCMOTUYECKOTO JIaBJICHUS,
COCYIIEH CUJIBI, TYpropa.

7. TlocrymieHue BemIeCTB B KIETKY. ATOIUIACT U CHUMIUIACT — IYTH TEPEIBUKCHUS
BEIIIECTB.

OcHOBHbBIE MEXAaHU3MBI IOCTYIJICHUS BEIIECTB B KIETKY.

8. AHTOIMaHBI — MUTMEHTHI PACTEHUH.

9. Bo3HuKHOBeHHE TKaHEW B mpoiiecce 3BONOIUN pactenuii. Kinaccuduxaims Tkaneu.
Bunsl TkaHel 1o BBIMOTHSAEMBIM (DYHKIIHSM.

10.006pa3oBaTenbHbie TKaHH (MEPUCTEMBI), WX 3HAYEHHWE JUIsI JKU3HU PACTCHHM.
Bepxymieunbie, 60KOBbIC, BCTABOYHBIC U PAHEBBIE MEPHUCTEMBI. | €HE3HUC, MOJI0KEHUE B TEJe
pacTeHusi, IUTOJIOTHYECKUE OCOOCHHOCTH.

11.Ctpoenue BepxyIIEYHBIX MepUCTeM mobera u KopHs. [loHsATHE O THCTOreHax.
PazHooOpasue cTpoeHus areKcoB.

12.TlokpoBHbIE TKaHU. DnUAepMa, nepuaepma, kopka. ['eHesuc, ctpoeHue, 3HaUeHUE [
pacTeHuM.

13.Mexanuveckue TkaHu. KommeHxuma, €€ BHIBI, IIUTONOTHYECKAs XapaKTEPUCTHKA,
pa3melieHre B Teje pacteHus, 3HadeHue. Ckiepenxuma (BoJIOKHA U ckiepenibl). CTpoeHue,
pacIioiokeHue B pacTeHUH, 3HaYCHHUE.

14.Beigenurensubie  TKaHu. CTpoeHue, OHUOJOTHYECKOE 3HAYCHHE, MPaKTHUYEeCKOe
UCIIOJIb30BaHUE.

15.Bo3nyxoHOCHBIE TKaHM (TKaHU TpOBETpUBaHUs). ['eHe3uc, crpoeHue, (QpyHKUIUH,
HOJIOKEHUE B TeJIe PACTEHHUSL.

16.Oco0GeHHOCTH CTpPOEHMs KIETOK aCCUMMJISILMOHHONW M 3amacarouieidl TKaHW,
BBINOJIHSIEMbIE (DYHKIINH, PACTIOJIOKEHHE.

17. A6copOronHbie Tkanu. opMupoBaHe, CTPOCHUE U BBIMOIHAEMbIE GYHKIINH.

18.IIpoBoxsmue Tkanu. Kennema (apesecuna). Ctpoenue. O6pazoBaHue U MOJI0KEHUE
KCUJIEMBI B pacTeHUU. [IoHATHE COCYIUCTBIX pacTeHU.

19. ®nosma (1y0). [IpoBoasiimue smeMeHTs! GiodMbl. CTpoeHUE, 0COOCHHOCTH Pa3BUTHA.
OO6pa3oBaHue 1 MECTOIOJIOKEHHE (DII0AMBI B pACTEHUH.

20. Tunel npoBoAAIIKX My4KoB. [ToHATHE O CTENH, €€ TUTIBL. DBOJIOIUS CTEIH.

21.0Oco0eHHOCTH KOPHEBOW CHCTEMBl KaK OpraHa IOTJIONICHUS U YCBOEHHUS BOJABI U
MUHepalbHBIX ~ BemiecTB.  Ompenenenue  kopHi. Ero  ¢yHKumu.  DBOJIOIMOHHOE
npoucxoxaeHue. Mopdororuueckas NpUpoaa KOPHEH B KOPHEBBIX CHCTEMax. |HIIBI
KOPHEBBIX CHCTEM.



22.30HBI KOpHS, UX 3HAUYEHHUE, CTPYKTypHbIE 0cOOeHHOCTU. OOpazoBaHHUE MEPBUYHBIX
MOCTOSIHHBIX TKaHe. [IepBUYHOE CTPOEHHE KOPHSI.

23. DopMUpOBaHHE BTOPHYHON CTPYKTYphI KOpHS. OCOOEHHOCTH BTOPUYHOTO CTPOCHUS.
Bunonsmenenns KopHen.

24. AHaTOMUYECKOE CTPOEHUE KOPHEIUIONOB. 3HAUE€HHE KOPHEIJIOJ0B JUIsl paCTeHUH U
UCIIOJIb30BAaHUE UX YEIIOBEKOM.

25.Tlornomnienue Boap KOpHEM. MexaHn3M BOSHUKHOBEHHS KOpHEBOTO JaBieHus. [lnay,
ryTTanus. BinsHue BHYTpeHHUX M BHEIIHUX (PaKTOPOB Ha pabOTy KOpPHS.

26.Mcropust M3ydeHUs MHHEPAJbHOIO MNUTAHUA. MeToJbl H3ydeHHsI JOCTOMHCTBA
MHUHEPAJIbHBIX 3JIEMEHTOB.

27.Duznonoruyeckas poidb MaKpO- M MHMKPO3JIEMEHTOB MHMHEPAIbHOI'O IHUTaHMS.
[Tpyu3Haku HELOCTAaTKA UX Y PACTCHUM.

28.0co0eHHOCTH NHUTaHUs pacTeHUi cyOcTpaToM. PopMbl a30Ta. YCBOEHHE a30Ta.
VYcBoenue HUTpaToB 1ouBkl. [Iporecc ux BoccraHoBiaeHMsI. PacTeHMsI ¢ yKIOHSIOIUMCS TUIIOM
MUTaHUS.

29.YcBoeHHE MOJEKYJSIpHOTO a30Ta arMochepsl. A30ThUKCHUpYOmuEe OaKTepHu.
[Tutanue a30ToM 00OOBBIX pacTEHUH.

30. BnusiHue BHEIIHUX U BHYTPEHHHUX (DaKTOPOB HA MOTIJIOMIEHNE MUHEPATLHBIX BEIIECTB.
DU3NOIIOTUYECKUE OCHOBBI TPUMEHEHUS yI0OpEHUH.

31.Crebens.  Mopdomoruss u  GyHkuuu  creOns.  Bumomsmenenust  creOieid.
Bo3HuKHOBEHUE EPBUUHBIX TKAHEH U IEPBUYHOE AaHATOMUYECKOE CTPOCHHUE.

32.Tlepexo KO BTOPUYHOMY CTPOCHHIO, paboTa kamOusi. OCHOBHBIC THITBI CTPOCHHUS
crebunelt AByN0IbHBIX pacTeHuil. CTpoeHue crediiell APEeBECHbIX U TPABIHUCTBIX JIBYIOJIbHBIX
pacTeHuil.

33.1lepenBuxenne BoAbl MO pacTeHuto. CpaBHHUTEIbHAs XapaKTEpUCTUKA U
B3aMMO/IEHICTBHE BEPXHETO U HUYKHETO KOHLIEBBIX IBUTATEJIeH BOAHOTO TOKA B CUCTEME LIETI0T0
pactenus. Teopus clLerIeHuUs.

34.JIuct KaK opraH, UCHAPSIOMNN BOLY M OCYIIECTBISIFOIIUEN Tpoliecc (HOTOCHHTE3A.
Mopdonorudeckoe crtpoeHue smcta. [IpocTeie U clnoxkHbIe JTUCThA. PazHooOpasue dopm
JUCTOBBIX ITACTUHOK. JKuiikoBanue. JIncropacnonoxkenue. BunonsMeHeHus NMCThEB.

35.Anaromuss nmcra. V3MEHYMBOCTH aHATOMHUYECKOH CTPYKTYpHI JIHCTHEB B
3aBHCUMOCTH OT YCJIOBHI OOMTaHUs pacTeHui. JJTUTenbHOCTh )KU3HH JUCTheB. Jlucronan, ero
MEXAHU3M U 3HAUECHUE.

36. Tpancnupanus pacTeHui, e€ GU3NOIOrHuecKoe 3HaueHue. TUIbI TpaHCTIHPALIUH.
OTanel HCIIApEHMUSL.

37.MexaHM3M JBWXKEHUS YCThUILL. [IepHoMUHOCTh YCTBUYHBIX JBH)KEHUI.

38.YcrpuuHass W BHEYCTBHYHAS PETYJIMPOBKA TpPAHCIHPANWU. BiMsHUE BHENTHHX
(daxTopoB Ha npouecc TpaHcnupaui. CyTouHbIH X0/ TpaHCIUPALIUH.

39. Tpancnupanust paCTeHUN pa3IMUHBIX SKOJIOTUYECKUX TPYIIIL.

40.TIurmeHTHl pacTuTenbHOTO MHpa. CTpoeHHe, GU3NYECKHe W XMMUYECKHE CBOWCTBA
XJIopoduIa.

41. KapoTuHOH 1Bl U PUKOOMIIMHBI — MUTMEHTHI pacTeHui. MIX ¢usnonoruyeckas poib.

42.buocunHTe3 xnopoduiuia. YciaoBus o0pa3oBaHus XJIOpoHILIa.

43. XuMUYeCKHil cocTaB, CTPYKTypa XjoporuiactoB. OHTOreHe3, Gpunorenes. [IurMeHTsI
XJIOPOILIACTOB.



44 Tlytu ycBoeHus yriepoaa (aBToTpodHbIi, rerepoTpodHsii). Obmas XxapakTepuCTUKA
¢dorocunTesa. Kocmuueckast poiib 3eJ1I€HOT0 pacTeHHS.

45.CseroBas craaus porocunresza. DorodochopunupoBanue.

46. TemuoBas ctanust porocunTe3a. CBs3b €€ CO CBETOBOI cTaanei.

47.CpaBHuTeNbHAs XapakTepucTuka mytei porocunreza C3 u C4. [1yts ¢porocunresa y
MPEACTABUTENEN CEMENCTBA TOJICTIHKOBBIX.

48. Oxonorus porocunresa. Biausiaue GpakTopoB cpeapl Ha HHTEHCUBHOCTH (POTOCHHTE3A.

49.00m1as XxapaKTepUCTUKa Tpoliecca JbIXaHUs, €ro 3HAUCHHE B JKU3HEACATEIbHOCTH
pacteHui. MeTo bl U3ydeHus..

50./Ipixanne Kak OKUCIUTENbHBIA mporecc. OCHOBHBIE JTambl  OKHUCICHUS.
JpixaTenbHbli K03 (GUIMEHT, ero 3aBUCUMOCTh OT OKUCIISIEMOT0 CyOCcTpara.

51. MUTOXOHJIpUN — «CHUJIOBBIE CTAHIMM» KIETKU. JlpIxaTenbHas uenb. MexaHusm
OKHCIUTENBHOTO0 (ochOopunupoBaHus.

52. AnaspoOHas (aza npixanus. ['eHeTHUECKas CBS3b IbIXaHUS U OPOKEHUSI.

53.1ukn KpeOca. 3naueHne ero B 3HEPTeTUICCKOM 0OMEHE KIICTKH.

54.TlonsiTie 0 pOCTe W Pa3BUTHH pacTeHUl. B3auMOCBA3b ATHX mporeccoB. MeTosl
u3ydyenus pocra. Kpusas pocra.

55.0HTOreHe3 pacreHuid. Jrtamnbl oHTOreHesa. Mx xapaxrtepuctuka. JKU3HEHHBI LUK
pacTeHuil.

56. JleticTBus (hakKTOPOB CPEIbI HA OHTOT'CHE3 PACTCHHIA.

S7.IlpupoaHbie peryasaTopsl pocTa: KiacCU(pUKaIMs, XUMUYECKasl MPUPOJIa, MEXaHU3M
neiictBus. [IpakTuueckoe 3HadeHHE GUTOTOPMOHOB B MPAKTHKE CEIBCKOIO XO3AHCTBA.

58.PocToBbIe U TypropHble JBMXKeHUS pacteHuil. X npucnocoOuTenbHas poib B )KU3HU
pacTeHusl.

59.DduroxpomMHas cuctemMa pacTeHuil, €€ poib B (HOTONEPUOJUUECKON PpEaKIHH.
3HaueHHUE JaHHOTO MPOLIEcca B IPAKTUKE CEJICKOIO XO35iCTBa.

60. Bunbl ycroifunBoCTH pacTeHUl. MeXaHu3MBbl 3alUThl pacTeHUIl IPpH cTpecce.

61. ConeycroitunBocTtb pacteHuil. I[lpucrnocoOuTenbHble MEXaHU3MbI paCTEHUH.

62. Xononocroiikoctes pacreHuil. IIpuumHbBl MOBpexaeHUs U THOENN pacTeHUil mnpu
JEHCTBUM HU3KUX TEMIIEPATYP.

63. Mopo3oycroitunBocth. [IpnunHbl rubenu pacTeHuil Npu IeHCTBUM OTPULIATENIBHBIX
TEMIIEPATYDP.

64.Ta30ycTOMUMBOCTD U YCTOMYHMBOCTD K IPOHUKAOIIEH pajivaliiy y pacTeHuil.

65. Tunsl 3acyxu. Boanslil nedunur, BpeMeHHOE U Ti1yOoKoe 3aBsiiaHue. Mepbl 00pbObI
C 3aCyXOH.

66.3acyx0ycTOWYMBOCTh ~ PAaCTeHHMH, Kak MPHUCIOCOOJNEHHE K  IEepEeHECEHUI0
o0e3BokuBaHus. Pabotel H.A. MakcumoBa.

67.Caet Kak skosnorndeckuii pakrop. CBeToI0OMBBIE U TEHETIOOMBBIE pACTEHUS.
3HavyeHue cBeTa B rpoliecce HOTOCHUHTE3A.

68. ITokoii pactenuii. Buapl mokos. [TonrotoBka k 3MMHEMY MOKOIO.

6.1.2. TunosBbie BONPOCHI K 3K3aMeHY 1o nucuuiuiiee «boranuka» Y. 2.

1.Yto wm3yuaer cucremaruka pacTeHui? KakoBbl ee 3ajgaum, 3HauY€HHE, METOJIbI
UCCIIEI0BAHNS, OCHOBHBIE pas3zeibl. [lepednciure TUITBI CUCTEM PaCTEHUM.

2.PackpoiiTe MOHATHE O TAKCOHOMUYECKHUX KaTEerOpHsX: TIJIaBHbIE, MOJYUHEHHBIE.
IIpuBenuTE TAKCOHOMUYECKYIO HEpapXHI0. BriaennTe HaABUAOBBIE TAKCOHBI: POJI, CEMENCTBO,



NOPSZIOK, KJlacc, OThelN, napcTBo. llpeacraBpTe npaBmiia HAMMEHOBAHUSI TAKCOHOB IJIaBHBIX
PaHroB BOJIOPOCIEH, TPUOOB M BBICIIUX PACTCHHMA.

3.laiiTe ompeneneHne BUa KaK OCHOBHOW TaKCOHOMHYECKOW €TUHHIIBI, IIEPEUUCITUTE
€ro KpUTEpUH, BHYTPUBHUIOBBIC TAKCOHBI. [IpeicTaBbTe OMHAPHYIO HOMEHKIIATYPY.

4.PaccMOTpUTE COBPEMEHHBIE CHCTEMBl OpraHuueckoro Mupa. OxapaxTepusynre
[TpokapuoThl M 3yKapuOThl Kak 3Tan (UIOreHe3a OJHOKJIETOYHBIX, OCHOBHBIE OTJIMYMS B
OpraHu3aliM UxX KieTok. JlaiiTe o0y XapakTepUCTUKY LIapCTB.

5.PaccmoTpute ypoBHM MOP(HOJIOrHYECKOI OpraHU3aluy B 3BOJIIOLIUN PACTEHUH.
OxapakTepu3yiTe 3Tanbl pa3BUTHS paCTUTEILHOTO MHpa Ha 3eMIIe.

1. 'pu6onogodubIie npoTucThl. Bogopoc.iau.

6.IlpuBenuTe OTIMYMUTENbHBIE MPU3HAKKM MMIIEpUM XPOMAIbBEOJIATHI, LAPCTBA
Crpamuonunsl. [IpeacraBere OTnen OoMHuKOTa, ceMENHCTBA carpoieTHUEBbIE, GPUTOPTOPOBHIE.
[TpuBenuTe XapakTepHbIE YEPTbl CTPOEHUS, PA3MHOXKEHHUS, SKOJOTUH IPEICTAaBUTENIEH U UX
3HayeHue. DBoitonus. Meprsl O0pbOBI ¢ Mapa3sUTHUECKUMH IPEICTaBUTENAMU. V3ydeHue B
HIKOJIBHOM KYpCe.

7.JlaiiTe coBpeMEHHOE MOHATHE BOJOPOCIECH. YKaKUTE NPUHIUIBI KiIacCU(PUKALUU U
YPOBHM MOP(OJIOrMYECKOW OpraHu3alMd M BapHaHThl CTPYKTYyp Bojopociei. CTpoeHue
KJICTKH.

8.0OKkosoruueckue rpymmnsl Bojgopociei. Pasmuosxenue Bojopocieil. Turbl )ku3HEeHHbIX
IUKIOB. DUIOTEHUS «BOJOPOCITEH» U OarpsiHOK.

9.0tmen OxpodwutoBbie Bomopociu. Kiace 3omoructeie Bomopociu. (Ilopsiaku
OxpoMoHanoBeie, XpoMmyinuHOBBIe, [uupypycossie). CTpoeHHE, pPa3MHOXKEHHUE, ITUKJIIbI
BocnpousBeaeHus. Pacnpocrpanenue, pois B npupoje. [Ipeacrasurenu.

10. Knacc  nmmatomoBeie  Bomopocnu. Krnaccudukanums.  IleHHatHbie
Llentpuueckue (paauaabHO-CUMMETpUYHbIe) nuaToMer. CTpoeHue, BEreTaTuBHOE U M0JI0BOE
pasmMHOxkeHne. OcoOeHHOCTH LIMKJIa BOCIpou3BeieH . bruoornueckoe 3HaueHne ayKkcocrop.
Pacnpoctpanenue. 3HaueHue.

11. Knacc  Tpubodunmensie  (OKentoszenenoie)  Bomopociu.  (Ilopsiiku
Bomepuessie, borpuauessie). CrTpoeHue, pa3sMHOXKEHHUE, I[HUKJIbl BOCHPOU3BEICHUSI.
PacnpocTtpanenue, pons B npupoae. Ilpeacrasurenu.

12. Knacc ®dykodunuessie (bypsie): Ilopsaku @Pykycossle, JlamuHapuessbie,
OkTokaprnioBele. Knaccudukanus. Mopdonoruueckoe U aHATOMHUYECKOE CTPOCHHE.
Oco0eHHOCTH IMKJIOB BOCHpOM3BeneHUs. PacnpocTpaHeHue M 3HAu€HUE MpPECTaBUTENIEH.
N3yyenue B mKoe.

13. OTnuuuTenbHble YepThl UMIIepun pacteHuil. Kiaccuduxanus.
OtnuuurenbHble 4YepThl LapctBa OarpsHok. Krnaccudukanus u  pasHooOpasue. Kitacc
[nanugnopunuessle, PopemnopuuueBsie, banrnoduuuessie, Ponumennoduunenbie
Bogopociu (Propuaen).

14. YpoBHU MOP(}OIIOTHUECKON OpraHU3allud U THIBI CTPYKTYpbl OarpsHOK.
BHemnee 1 BHyTpeHHee cTpoeHue TauioMoB. CTpoeHue kieTok. OcoOeHHOCTH Pa3MHOKEHHUS.
[uxnel BocmpousBeneHus. PacnpocTpaHeHne. JKOJOTMYECKHE TPYIIbl. XpoMaTHYecKas
anantauus. [Ipoucxoxnenue 6arpsiHok. Posib B mpupoe.

15. Knacc Xnopodunuessie (CoOcTtBeHHO 3ereHble) Bojopociu. [lopsnku
Xnamugomonanosele, CdepomneeBsle Bojpopociau. CTpoeHue, pa3MHOXKEHHUE, IHKIIBI
BocnpousseneHus. [Ipeacrasurenu. Pacipoctpanenue, pois B npupoje. M3ydenue B mikoie.



16. Knacc TpeOykcuodunmensie (TpeOykcueBbie) BOIOPOCIH. ITopsnox
Xnopennossle. CtpoeHue, pasMHokeHue. IlpencraBurenu. PacnpocrpaHeHue, poiib B
npupoe. M3yuenue B mkore.

17. Knacc  VieBodumnueBsie Bogopociu. Ilopsinku  YnoTpukcoBbie
(Konuonoseie), VYubBoBble, TpenrenonueBbie. CTpoeHue, pa3MHOXKEHUE,  LUKIIBI
BOCIIPOM3BEICHUSI.

[IpencraButenu. Pacnpoctpanenue, poib B ipupoe. M3ydenue B mkore.

18. Kmacc  YabBoduimeBpie Bogopociu. llopsanku  Kmamodoposbie
(Cudonoxnanossie), Kaynepnossie (Cudonosie, bpuoncumossie). CTpoeHue, pa3MHOKECHHE,
IUKJIBl  BOCTIpOM3BENEHUs. OKonorus. Baxkueimume mnpencraBurenu. Pons B mpupose.
N3yuyenue B mkoe.

19. Otnen Xapodurossie Bogopocnu. Kinace 3urnemodunmensie  (KoHboraTs).
Crpoenue, pa3MHOXKEHHUE, IIUKIBI Bocripou3Beaenus. [Ipencrasurenu. Pacnpoctpanenue, poib
B nipupoe. M3ydenue B mkore.

20. Kmacc XapoduimeBbie BOAOpPOCIU. XapakTepHbIE 4YepThl MOP(OIOTHH.
Pasmuoxenue u xxu3HeHHbIN UKL [IpencraBuTeny. Dkonorus u pacrpoctpanenue. M3ydenue
B IIKOJIE.

2. Cocynucrolie ClIOPOBbIE pacTeHUs

21. OO0mmas xapakTepucTHKa BbICIIUX pacTeHuil. OTau4uTeIbHble 0COOCHHOCTH,
BpeMsl IPOUCXOKICHHUS, MIpernonaraemMple npeaku. Opranbl pa3MHOKeHUsa. OTesbl BBICIINX
pacTeHuid, ux GpuIoreHeTUYeCKre B3aMMOOTHOIICHHUS.

22. ApxeronuanpHble pacTeHus. [ametopuTHas u  crnopoduTHAs JIMHHH
IBOJIONMH. bronornyeckoe 3Ha4YeHHWE PENyKIMH 3apOCTKOB. [IpOMCXOKACHWE JHCTHEB Y
BBICIIMX PAaCTECHUM.

23. JlpeBHelMe COCynUCThIC CIOpoBbie pacTeHus (insertae sedes): Kiacc
['opueodurossie, [lopsimok bapunodurossie, CemeiictBo Kykconuessie, Ponsr Aeraoghumon
u Thuuokpada Bpems cymectBoBaHUs. Jkonorusi. OcoOEHHOCTH CTPOCHHUA. 3HAUYCHHE B
MIPOUCXOXKICHUN BBICIIUX PACTCHHM.

24, Hanotaen MoxoBuiHbIe Kak 0co0asi TUHUS SBOIIOINHA HA3eMHBIX PaCTEHUI.
OtnuuutenbHble npu3Haku. Knaccudukaius. XapakTepucTHKa MpecTaBUTENEH.

25. Opomrorust MoxoBuAHbIX. Otnen [lewenounwku, Kiacc Mapianiuessie.
Otnen Mxu, Knaccsl Carnossie, [lonutpuxossle.

26. Hckonaemble muayHoBuaHbIe. Kitacchl 30CcTepOodUIIIOBBIC M MOTYIIHUKOBEIE.
Bpems u ycnoBus cymectBoBaHus. OCOOEHHOCTH CTPOCHUSI U Pa3MHOKEHUS.

27. Knacc mnmaynoBwie. OOmiasi xapaktepuctuka. [lmayHOBbIE B COBpPEMEHHOM
¢mope 3emumn. Luknm BOCHpOW3BENCHUS PABHOCHOPOBBIX IUIAyHOBHIX. IlpeacraBureny.
IIpakTHueckoe 3Ha4YECHHUE.

28. Knacc Cenarunemnossie. O0mas xapaktepuctuka. [{ukin BocriponsBeneHus.

29. Otnen IlamoporaukoBuanbie. Knacc Punmessie. [lonoxxkenue B cucreme.
Bpewms cymectBoBanus. Mopdonorudeckoe crpoerue. [IpencraBureny.

30. [Togotaen XBomoBsie. Mopdoiornueckoe u anaToMu4eckoe ctpoenue. Lluki
BOCIIPOM3BECHHS. 3HaUeHUE (PU3HOIOTUYECKON pa3HOCIIOPOBOCTH.

31. Hckomaempie xBomeBble. Kiraccws Kmagokcuneesnie, KimHommCTOBEIC,
Kanamutel. Bpems cymecrBoBanus. OTIHUUTENbHBIE MOPHOIOTUYECKHE U aHATOMUYECKHE
npusHaku. [IpencraBureny.



32. [Momornen I[ManmoporHuku. Ilonoxenue B cucreme. Kmaccudukarms. Luxin
BOCTIPOM3BEJICHUSI H  OHWOJOTMYECKOE 3HAYCHHWE  BO3HUKHOBEHHUS  PA3HOCIOPOBBIX
nanopoTHUKoB. [IpencraBureny.

33. Knacc Muoronoxkosble. OcoOeHHOCTH MOpPGOJIOTHM W aHATOMHHU
PaBHOCIIOPOBBIX MAropoTHUKOB. L[k BociponsBeaeHus. [1amopoTHUKY B MIKOJILHOM KypCe.
[IpencraButenu. MckonaeMble nanopoTHUKHU. Kitace 3urontepueBsie.

3. CeMeHHBbIE pacTeHHA
34. [Ipoucxoxaenue cemenubix pactenui. [lonotnen IIparonocemennsie. Bpems
cymectBoBanus. llobGerosas opranmzanus. ['erepocniopus. Ilopsinku IIpotonTepuanessie u
Apxeontepucossle. [IpoucxoxxaeHue U CTpoEHUE ceMs3auaTKa.

35. [Togotnen CocHoBble Wi ['010CEMEHHBIE PACTEHHS. DBOJIOLMS CEMEHH.
Knaccudukanms.
36. Knacc XBoitable. OcoOeHHOCTH aHATOMO-MOP(OJIOTHYECKOTO CTPOCHHUS.

[Mukn BocmpousBeneHusi. Mopdonoruyeckass mpupoaa ceMmeHHoil demyu. CTpoeHHEe H
OHoJoruuecKkoe 3HayeHre ceMeHu. [ oloceMeHHbIe B ITKOJIBHOM Kypce.

37. [Toaknacc XBoiiHble. Baxxuelmue cemeiictBa. I'eorpadus npencraBuTenei,
OTIIMYHUTENbHBIE OCOOCHHOCTH, 3HaueHue. OxpaHa peNnUKTOBBIX pacteHuid. [lomkmacce
Kopnautossle.

38. Hckomaemsle ukanoseie: [logknacceel JInrnnontepreBsie 1 beHHETTUTOBBIE.

39. [Togknacc  CaroBHukoBble. ['eonmormyeckas  uctopus. Mopddomorus
BEreTaTUBHBIX OPraHOB, IUKJ BocnpousBeaeHus. [IpencraBurenu. 3HaueHue.

40. [Tonknacc  I'mnkrosele.  Mopdosnoruyeckueé U OHTOT€HETHYECKHE
ocobeHHocTH. McTopust THHKTO.

41. Knacc I'meroBrie, unu OO0o0UKOCEMEHHBIE. BajkHele OTIMYNTEIIBHEIC
yeptsl. [IpencraBurenu.

42. [Tonotnen MarHonnopuTHHBL. bruogornueckue MpeuMyiecTBa IBETKOBBIX
pacTeHuM.

Knaccugukarus. I[IpuHunnel noctpoenust guiaorenerudeckoil cucremsl A.JI. TaxramksHa.
Kiace
Marzonuoncunsl.

43. [Toaxnacc Marnonuunel. [lonoxenue B cucreme. CeMelicTBa JereHepUEBbIE,
MarHojiMeBble, UX Xapakrepuctuka. [IpencraBurenu. 3HaueHue B X035HCTBE.

44, Ilogknacc Panynkymuabsl. Ilomoxenue B cucreme. XapaKTepUCTHKA U
OCHOBHbI€ HalpaBJIEHUS SBOJIIOIIMH CEMENCTB JIIOTUKOBBIE U MAaKOBBIE. | eTepoOaTMUYHOCTD Ha
npuMepe ceMmencTBa IroTHKOBBIE. [IpencTaButeny. 3HaueHNe B XO35HCTBE.

45, [Moaxnacc Namamenuauael. [lonoxenue B cucreme. CeMeiicTBO Oepe3oBbIe,
ux xapakrtepuctuka. [IpeacraBurenu. 3HaueHue B X03siCTBeE.

46. [Monkmacc qunnenuunnpl. [lomoxeHnne B cucreme. XapakKTEPUCTUKA CEMENCTB
KpECTOLBETHBIE, NBOBBIE. PactipocTpanenue. IlpencraBurenu. 3HaueHue B XO35MCTBE.

47. [Tonknacc kapuopmmnuasl. [lomoxenne B cucreMe. XapaKTepHCTHKa
CeMEeNCTB rBO3AMYHbIE, MapeBble. PacnipocTpanenue, ranodurusm. [Ipencrasurenu. 3HaueHue
B XO35ICTBE.

48. [Toaknacc Pozunsl. [Tonoxxenue B cucteme. CemerictBa 6000BbIe, 30HTUYHBIE,
ux xapaxkrtepuctuka. [IpencraBurenu. 3HaueHHe B XO35ICTBE.



49, ITonknacc Po3uael. CemelcTBO po30BbIE, €TI0 XapaKTepUCTHUKaA. JleneHue Ha
noacemeiictBa. IlpencraBurenu. 3HaueHue B xozsiictBe. O0bEM Marepuana B HIKOJBHOM
Kypce.

50. IToaxnacc Jlamumael — BBICIIME 3Tall B 3BOJIIOLUU IBYAOJbHBIX. [lonoxenue
B cHucTeMe. XapaKTepUCTHKa CEMEWCTB MAacJleHOBble, OYypauHUKOBbIE, T'yOOLIBETHEHIE.
[IpencraBurenu. 3HaueHue B X03s1icTBE. M3yueHne B IKOJILHOM Kypce.

o1, [Togxnacc Actepuabl. OTIMYUTENBHBIE TPU3HAKM CEMEHCTBA aCTPOBBIE.
[TpucniocoOnenne K ONBUIGHUWIO U pPACCeMBAHMIO 3a4aTKoB. Poib B coBpeMeHHO duope.
[TpencraButenu. 3HaueHUE B X035HCTBE. 3yueHue B IKOJIE.

52. [Moaxnace Jlmnmuuael. [lonoxenue B cucreme. OTIUYUTENIBHBIE OCOOCHHOCTH
CeMelCTBa OpXMIHBIC. OBOJIONUS I[BETKAa. lIpucrmocoOiieHre K ONbUICHHIO, 3KOJIOTHS.
[TpencraBuTeny. 3HaYEHUE.

53. [Moaxnace Jlmnmuuael. Ilonoxenue B cucreme. OTIUYUTENBHBIE OCOOCHHOCTH
cemerictBa JmnenHble. CoBpemMeHHass cucrteMa cemeinictBa. IlpencraBurenu. 3HadeHHeE.
N3yuenue B mkoie.

54, [Toaxnacc KomMmenunoBbie. OTianuuTenbHble OCOOCHHOCTH CEMEHCTB
OCOKOBBIE U 371aKOBble. OCHOBHBIE THUIIBI CTPOEHHUS LBETKOB M COLBETUW. YdYacThe B
pactutenbHoM mMOKpoBe 3emiu. [IpencraBurenu. Xo3siicTBeHHOE 3HadyeHue. M3yuenue B
LIKOJIE.

4. OCHOBBI MHKOJIOTHH

95. [HapctBo Tpudsl. CTpoeHUE Tena, MUTaHWEe, PA3MHOXKCHHUE. DKOJOTHICCKUE
cBs3U U (unorenus rpubdos. Kinaccudukarms.

56. Otnen XuTpuanoMHMKOTa. XapakTepHble 4epThl CTpOoeHUs. PasmMHOXeHue u
LUK pa3BUTUA. DKostorus. [IpeacraBureny U UX 3HaUCHHUE.

S7. Otnen 3urommkora. XapakTepHble uepThl. Pa3MHOXXeHHe, 3Kolorus
npejcTaBuTeNell 1 ux 3HaueHue. M3ydenue B IIKOJIBHOM Kypce.

58. Otnen  Ackomukora.  Mopdonoruueckue  0COOEHHOCTH,  IHTaHUE,
pa3mMHOkeHue. Tumbl 1uiogoBbix Ten. Kiaccupukanms. Kiacc  reMuackOMHUIETHI.
Xapaxrepucrtuka. [Topsaok caxapoMuIeTOBbIE: CTPOCHHE, Pa3MHOKEHUE, 3HAUECHUE.

49, Knacc  Oyackomunersl.  OcobGenHoctu.  Ilnekromunersl.  Ilopsaok
ABpOLMEBbIE: MOP(OIOTUs U OMOJIOTHs, MK Bocrpou3BeeHus. [lopsiiok spu3ndoBbie: MUK
BOCIIPOM3BEJICHHS, BbI3bIBa€Mble 3a00J€BaHMs, Mepbl OOpbOBI. XO35HCTBEHHOE 3HAUCHHE.
N3yyenue B mKoe.

50. [Tupenomuniets! u J{uckomunietsl. CTpoeHre, OMONTOTHUECKHE OCOOEHHOCTH,
LUKJIBI BocpousBeaenus. [IpencraBurenu. 3HaueHue.

51. Otnen  basuauomukora. IlpuHmmnel  knaccuduxanuu. OcoOGeHHOCTH
Mopdomnoruu. Llukn Bocriponssenenus. OCHOBHOU MK BocnipousBeneHus. [IpeacraBurtenu.

52. Ac¢unnodoponnnsie THUMEHOMHUIIETBI. Mopdoioruyeckrue 0coOEHHOCTH,
6uonorus. Luxn BocnpounsseneHus. Baxkueiue npencraBuTeny, ux 3HadeHue. Mzydyenue B
HIKOJILHOM KYpCe.

53. ['mmenomunersl. OOmas xapaktepuctuka. [lopsnku OoneroBele U
arapuKoBbIe, OTIMYUTENbHBIE YepThl. CTpoeHHe IUIOAOBHIX Tell. LMK BoCIpou3BeACHUSI.
[IpencraButenu, ux 3HaueHue. M3yuenue B mKoe.

54, ['actepomunietsl. OCOOEHHOCTH CTPOEHUS W LHMKJIA BOCIPOU3BEICHMS.
Okonorus. [IpeacraBureny.



95. ITopsinox PixaBunuHble. LMK BOCIPOM3BENEHUS U THIIBI CIIOPOHOLICHHUS
BOXHEHIINX Mapa3sUTUYECKUX MpeacTaBuTesneil. boppda ¢ pkaBUMHHBIMHU FPUOaMH.

56. ITopsimok T'osoBHeBbIE. LIUKIIBI BOCIPOM3BENECHMS IBUIBHOW, TBEPAOU U
IIy3bIPYaTOi rOJIOBHU. 3ydeHue B IKoOJIE.

o7. Jlumaitnuku. B3aumooTHoO1IEHUS MUKOOHOHTa | ¢dhoTobHOHTA.
Mopddonorunueckoe U aHaromuyeckoe crpoenue. Pasmuoxxenue. 3uayenue. [IpeacraBurenu.
N3ydenue B mikose.

58. ®dutoreHo3. CocraB (puTOIIEHO3a: ydacTHe BUIOB M €ro OICHKa (oOwmiue,
NOKpbITHE, puTOMacca). BepTukanbHoe ¥ TOpU30OHTAIBHOE CIIOKEHUE (PUTOLIEHO3A.

59. B3aumHoe BiusHUE 37eMEHTOB (QuroleHo3a. PopMbl B3aMMOOTHOILIECHUH.
Junamuka GUTOLIEHO30B.

60. PacturenbHbrit MTOKPOB. Knaccudukamms (bUTOIIEHO30B. 30HBI
pacTuTenbHOCTU. BpicoTHas nosicHoCcTh. HTpa3oHanbHasi paCTUTEIBHOCTb.

6.1.3. KonrpoJubHas padora no 6azosomy moay.iio 1. Ilporucrsi (2)

Bapuant 1
1. Kakue npu3Haku 1oja0XKeHbl B OCHOBY Kiaccu(UKaUK OarpstHok?
2. VKaXure OCOOEHHOCTH CTPOEHHsI KJIETOYHBIX O00JIOYEK 3€JEHBIX, XapOBbIX,

JKEJITO3€JIEHbIX, JTUATOMOBBIX, OypbIX Bojopocieil u OarpsHok. Kakue u3 HHUX 1O
COCTaBY M CTPOEHHUIO CONMKAIOTCS C BBICUIMMH PACTEHUSMU?

3. CooTHecuTe U3BECTHBIE BOJOPOCIU U OarpsiHKU € ONpeAEeHHbIMU 3KOJIOIMYECKUMU
rpynmnamH.

4. OxapakTepu3yiTe U IpoaHAIM3UPYUTE HUKI BOCIIPOU3BEACHUS XJIaMUJOMOHA/IbI.

S. [TpuBeauTe mpuMepsl BOAOPOCHEH M OarpsHOK, IMKJI BOCHPOHM3BENCHUS KOTOPBIX
OCYILECTBIIIETCS: 0€3 CMEHBI IOKOJICHHH.

Bapuanr 2
1. Kaxue npuzHaku nonoxeHbl B OCHOBY KJIacCU(UKALIUY 3€JI€HBIX BOJOPOCIIEi?
2. KakoBbl 0COOEHHOCTH BHELIHETO U BHYTPEHHETO CTPOCHMS XJIOPOIIIACTOB

(xpomaTo(hOpOB) 3€JEHBIX, XaAPOBBIX, KEITO-3€JIEHBIX, TUATOMOBBIX, OYPBIX BOJOpOCIEH
u OarpsiHok? Kakue U3 HUX 10 COCTaBY SIBJISIOTCS] IPUMUTHBHBIMU U COBEPIIIEHHBIMU C
TOYKH 3PEHHUS MIPUCTIOCOOTICHUS K BBIMTONHsAEMbIM QyHKInsaM? Kakue 13 HUX 1O COCTaBy
U CTPOCHUIO COJMKAIOTCS C BHICITUMHU PACTCHUSIMU?

3. Kakue rpymnmbl Bogopociel MOTIM CTaTh NpEIKaMu BBICIIUX pacTeHuii? OTBer
obocHyiiTe.

4. OxapakTepu3yiTe U IpoaHAIN3UPYHTE UK BOCIIPOU3BEIACHUS YIOTPUKC.

S. [IpuBenuTe mMpuUMeEphl BOAOPOCIECH W OarpsHOK, MK BOCIHPOU3BEICHUS KOTOPBIX
OCYIIECTBISIETCS ¢ M30MOPGHON CMEHOM MOKOJIEHUH.

Bapuanr 3

1. Kaxkue mpu3Haku 1oJ10KeHbI B OCHOBY KJIACCH(DUKAIIMH XapOBBIX BOJAOPOCIIEH?

2. Kak »BomonroHupoBai mojoBoi mpoiece y Bojgopocieit u 6arpsHok? Kakue rpymmsl
JIOCTHUTIIA B 9TOM HAWBBICIIIETO PA3BUTHS?

3. KAaKO€ 3HaYeHUE UMEIOT BOJOPOCIH B IpUpoAe?

4. OxapakTepu3yiiTe ¥ OpOAHATM3UPYUTE MK BOCIpPOU3BENEHUS romdoHeMa

(mmatomen). 5. IlpuBeaure  mpuMepbl  Bojopocieid U OarpsHOK, LMK
BOCIPOM3BEICHUSI KOTOPBIX OCYIIECTBIISIETCS ¢ reTepoMOopdHOI CMEHOMN MOKOJIEHUH 1
npeobiiaJaHueM rarioHTa.



Bapuanr 4

1. Kaxkune mpu3Haku moji0KeHbl B OCHOBY Ki1accuUKaIMu OypbIX Bogopocien?

2. KakoBbl OCHOBHBIE HampaBiieHUS! (GUIOTEHHHM U IBOJIOLUU BOAOPOCIEH M OarpsiHOK
COTJIACHO TEOPHH HE CUMOMOTEHHOT'O IPOUCXOXKICHUS?

3. Kakue rpynmsl Bomopocield MOTJIM CTaTh IPEAKaMH BBICHIMX pacTeHuil? OTBeT
o0ocHyiiTe.

4. OxapakTepu3yiiTe U IpoaHAIM3UPYHTE HUKI BOCTIPOU3BEACHUS Ki1agodopa.

5. [IpuBenure mpumepbl BOAOPOCIEH U OarpsHOK, IUKI BOCHPOU3BEICHUS KOTOPBIX
OCYIIECTBIISIETCS C TeTepOMOP(HHOI CMEHOU MOKOJICHU! U TipeodalaHueM JTUILIOHTA.

Bapuanr §
1. Kakue npusHaku nonoxeHbl B OCHOBY KJIACCU(UKALIUN JUATOMOBBIX
BOJZIOpOCIIEi? 2. YkaxkuTe 0COOEHHOCTH 3aMacHBIX BEIIECTB 3€JIEHBIX, XaPOBbIX,

JKENTO-3eJIeHBIX, TUaTOMOBBIX, OypBIX BoJOpociei u OarpsHok. Kakue u3 HuX 1o
COCTaBY U CTPOEHHIO CONMKAIOTCS C BBICIIMMU PACTEHUAMU?

3. Kakwue npeacraButenn BOJopocieil 1 0arpsHOK U KaK UCHOJIB3YIOTCS YeTTOBEKOM?
4. OxapakTepu3yiTe U IpoaHAIU3UPYUTE HUKI BOCIIPOU3BEICHUSI KayJlepIIbl.
S. [TpuBenauTe mpuMepsl BOAOPOCHEH M OarpsHOK, IMKJI BOCHPOHM3BENCHUS KOTOPBIX

OCYILECTBIIsICTCS 0€3 CMEHBI TOKOJICHUH.
6.1.4. KonTpoJsbHasi pabora no 6asosomy MoayJito 4. OCHOBbI MUKOJIOTHH.
(2) Bapuant 1

1. Tlonoxxenue rpuboOB B cUCTEME OPraHUYECKOI0 MUpa

2. Muxkornorus, anoTeuui, xoao0a3uaus, SUUANH, IIa3MOIUH

3. VYKaXuTe CHCTEMAaTHYECKOe M0JIoKeHHe 00bekTa. OnuimnTe 0coOOEHHOCTH JaHHOTO

HpPEJCTaBUTEINIA: CTPOCHHME Tela, MUTaHWEe, PACHpPOCTPaHEHHUE, 3HaueHHE,

KU3HEHHBIN UK.

Bapuant 2

1. Ilpunnunel knaccupukanuu rpuboB. XapakTepUCTHKa KJIACCOB,IOJKIACCOB, MOPSIKOB
/mpuMepsbl/.

2. Cxnepouuu, pparMoOazuiu, BEIIOM, YPEIOCIOPHI, ITATHH.

3. VKaXnTe CHCTEMAaTHYeCKOe TOJN0KEeHHe o0bekTa. Ommmmre 0COOEHHOCTH JaHHOTO
NPEICTaBUTEIS: CTPOSHHE TeNa, MMTaHWe, PACPOCTPAaHEHNE, 3HAYCHHUE, )KU3HEHHBIN UKL
Bapuanr 3

1. Oxonorus rpudos. IIpoucxoxnenue rpudoB.

N

. LleHOTUTIHBIN MULIENHH, KIeHCTOTenH, 0a3uauoKapIl, Tpama, canp@ur.
3. VKakuTe CHCTEMATUYECKOE I0J0KeHue o0bekTa. Onuimre OCOOEHHOCTH JaHHOIO
MIPEACTABUTEINS: CTPOEHHUE TeNa, MUTAHUE, PAaCIPOCTPAaHEHUE, 3HAUEHUE, KUZHEHHBIN [TUKIL.

Bapmuanr 4
1. OcoOenHocTy BHeUIHEH GpopMbl U cTpoeHUs Tea rpu0oB. THUIIBI CTPOSHUS MULIEIHSL.
CtpoeHue TpUOHON «KIETKN».
2. [Tepurenuii, rumeHui, rae6a, TEICHTOCTIOPHI, TAPA3HT.
3. VYkaxkuTe cucTeMaTHuecKoe MOoJIoKeHHe 00bekTa. OmuIInuTe OCOOEHHOCTH JAaHHOTO

MIPEICTABUTENSI: CTPOCHHUE Teja, MUTaHWe, paclpoCTpaHEeHUe, 3HAYCHUE, KU3HECHHBINA
UK.
Bapmuanr 5
1. Cnernuanu3anus rpuO0B B MUTAHHUH:
a) TUIIBI MUTAHUsS TPUOOB, UX crierupuKa



0) cenuanu3anys K napa3uTHOMY IUTAHUIO /IpuMep/ BHE- U BHYTPUKIICTOYHBIH,
BO3JICIICTBHE HA OPraHU3M X0351MHA, 0OCOOCHHOCTH Pa3MHOKECHHUS B) CIICIIHATH3ALUS K
canporpodun

) cuMOnOTpO(dHBIE TPUOBI.

2. Ack, TiMeHO(Op, BOJIbBA, TUKHUIBI, TETEPOTAIIIA3M.
3. VKaXuTe CHCTEMaTUYECKOE MOI0KEHUE 00beKTa. OMUIINTE €r0 0COOEHHOCTH.
Bapuanr 6

1. OcobOeHHOCTH CTPOEHUS U Pa3MHOXKEHHS TPUOOB, CBSI3BIBAIOIINE UX C BOAHBIMU MPEIKaMU
/XUTPUANOMHMIICTHI, OOMHUIICTHI/.

2. Apxukapm, nmapadussl, IEpUANi, pa3HOX03IUCTBEHHOCTD, KAITUITUIH.

3. VYkaxuTe cHUCTeMaTH4ecKoe I0JIOKeHHe o00bekTa. OnuummTe OCOOEHHOCTH JIaHHOTO
MPEJACTABUTEIS: CTPOCHHUE Teja, MUTaHUE, PACIIPOCTPAHEHUE, 3HAUCHUE, KU3ZHEHHBINA LUKII
BapuanTt 7 1 L{ukis! 0I0BOT0 BOCIIPOU3BEIEHHS TPUOOB: a) HU3LIMX /3UTOMHIIETOB/

0) BBICIIMX — aCKOMHUIIETOB, 0azaguomuileToB. X comocraBienue. Uto oOIiero B pa3BUTHH

CYMKH | 0a3uuu?

2. 'eMMacKOMUIIETHI, IUCTH/IbI, AHTHOKAPITHBIE TUIOJOBbIE TeJa, TeJICHTOMyCTYIIbI,

TpooTakcuc. 3. YKaxkuTe CUCTEMATUYECKOE MOIOKEeHHEe 00bekTa. OnuImre 0COOEHHOCTH

JTAHHOTO TIPEICTABUTEISI: CTPOCHUE TeJla, MUTaHNE, PACIPOCTPaHEHUE, 3HAYCHUE, )KU3HEHHBIN

uuki. Bapuanr 8

1 Tunsl MI0J0BBIX T€T ACKOMHULIETOB M 0a3UIUOMHUIIETOB. UeM OHU OTiIHyaroTcs?

2.KoHuguu, cTepurmpl, TeMUAHTHOKAPIHBIC IUIOJOBBIE Teja, SHAOPUTHBIA MHULIETHH,

raMeTaHruoramusl.

3.YKaxkure cucreMaTH4eckoe TMoJoXKeHne oObekTa. OnuiuTe OCOOEHHOCTH JIaHHOTO

MIPEACTABUTEIS: CTPOEHUE TeJla, MUTaHUEe, PACIPOCTPAaHEHUH, 3HAYEHUE, KU3HEHHBIN ITUKIL.

Bapuant 9
1. [{ukn pa3BUTHS TBEpAOU, MBUILHON U MY3bIPYATON FOJIOBHH.
2. JIMIII00MOHT, TIJIa3MOraMusi, OJHOX035HCTBEHHOCTh, MHUKCcaMe0a, 0a3uaus.
3. VKaKUTe CUCTEMATHUECKOE ITOJIOKEHHE 00BhekTa. Onummre 0cOOEHHOCTH HAHHOIO

MPECTABUTENS: CTPOCHHUE TeJa, MUTAHWE, PACIPOCTPAHEHUE, 3HAYEHUE, KUXHEHHBII
uki. Bapuanrl0

1. IlpucniocobiieHne K Mapa3uTUYeCKOMy 00pa3y >KM3HM y CHOpBIHBU. LMK pa3BuUTHS
CIIOPBIHBH.

2. TpuxoruHa, coMaToraMusi, perenTaKyi, CliepMaliu, ICEBIOIOINN.

3. VKaxxkuTe CHCTEeMaTUYeCKoe II0JoKeHue oO0bekTa. Onummre OCOOCHHOCTH JAaHHOTO
MPECTABUTENS: CTPOEHUE TeJa, MUTAHKUE, PACTIPOCTPAHECHUE, 3HAUYCHHE, JKU3HCHHBIN LMK
Bapmnanr 11

1. Kakoit o0pa3 kU3HH BelyT P>KaBUMHHBIE TPUOBI, U B UY€M UX OTJIMYHE OT TOJIOBHEBBIX ?

2. Ackocmopsl, Kapuoramusi, BTOPHYHBIN MULIETH, aoraMusi, TOJHBINA ITUKI pa3BUTHS. 3.
VkakuTe cucTeMaTHIeCKOEe MoJIoKeHne o0bekTa. OMUIINTEe 0COOEHHOCTH TaHHOTO
MIPEJCTABUTENS: CTPOEHUE TeJla, MUTAaHUE, PAaCIPOCTPAHEHNE, 3HAYEHNE, KU3HECHHbBIN
ITUKL.

Bapuant 12
1. Kakoe mecto B »BOMIOIIMK TPUOOB 3aHUMAIOT CIW3EBUKH? JKU3HEHHBIN UK
TUMMYHOTO ciu3eBHKa. [IpencraButenu carmpoduThl U Mapa3uTHI.
2. [Muneprpodus, runepruiazus, SHIONEPUINNA, 0a3UTUOCTIOPHI, TOTUIOPOBAs CEITa.



3. VKaKUTE CHCTEMATHUYECKOE IIOJ0KEHHE 00bekTa. OMHIINTE OCOOEHHOCTH IaHHOI'O
MPEJICTABUTEINIS: CTPOCHHE Tella, MUTaHUe, PaclpOCTpaHCHUEe, 3HAUCHUE, KU3HECHHBIN
LIMKJI.

Bapuanr 13

1. Kakue cragum BKJIIOYAET TMOJOBOE pa3MHOKEHHE BbIcImx rpuboB? Ilepeuncnure
OCHOBHBIE si7IcpHBIE (Pa3bl )KU3ZHCHHBIX ITUKIIOB rpuOoB. YeM oHu npeactaBieHbr? Kakoe
mecto B JK.I1. 3aHMMaeT peayKIIMOHHOE JIeJIEHUEe Y HU3IIHMX U BBICIITUX IPrOOB?

2. CanpoduTsl, criepMaIim, SKCIHITY, (pUanubl, Ia3MOIUH.

3. VKaKuTe CHCTEMAaTUYCCKOC IIOJIOXKCHHE 00bekTa. OIHIINTE OCOOCHHOCTH JAHHOTO
NPEJCTABUTENS: CTPOSHUE Tela, NHUTAHHWE, pPACHpPOCTpaHEHWE, 3HAueHUE, LUK

pasBUTHSL.
BapuanTl4

1. Mopdomnorus caoeBuIna JINIIAHHUKOB. AHATOMHUYECKOE CTPOCHUE CIIOCBHUII.

PasmHOXeHueE.

2. Ilepuauit, u3nauu, apxukapil, NEPUTELUH, TpaMma.

3. VYKaxure CUCTEeMaTHUECKOe MOJI0KeHHue o0bekTa. OnuInuTe 0COOEHHOCTH IAHHOTO

IIpEJICTaBUTEIS.

Bapuanr 15

1. [lonoxkenne JUIIAHHUKOB B  CHUCTEME OPraHUYECKOro  Mupa.

Ornpenenenue TUIIATHUKOB.
B3auMOOTHOIIICHNSI KOMITOHEHTOB JIMIIAHHUKOB.

2. L{eHOLMTHBIN MHIIETNI, BEJTIOM, allOTEIUH, CapOo(HTHI, COPEIUH.
3. VKaxure  CcUCTEMAaTHYECKOE  IIOJIokeHue  oOwekra.  Onummre
0CO0EHHOCTH

JaHHOTI'O MNpeACTaBUTCIIA: CTPOCHUE TCJId, ITMTAHHUC, PACHPOCTPAHCHUC, LUK pPa3BUTHA,
3HA4YCHUC.

6.1.5. Bonnpochl M 3a1aHus K KOJUIOKBHYMY (2) «BbIciIue criopoBble pacCTeHUs»:

1.Ilonatue o0 TaKCOHOMHYECKUX KaTeropusx. Bwua, ero xputepun. IlpaBuna
HAaUMEHOBAHMSI TAKCOHOB IJIABHBIX PAHTOB BOJOPOCIIEH, TpUOOB U BBICIINX PACTEHHH;

2.CoBpeMeHHBIE CUCTEMBI OpraHUYeCcKOro Mupa. [[pokapruoThl M 9yKapuOTHI KaK ATAITbI
¢dutoreHesa ogHOKIeTOUHbIX. OOIIast XapaKTepUCTUKA LAPCTB.

3.IIpenxkn Beicmx Pactenuii. KakoBbl THMOTE3bI O TMPOUCXOXKICHHH BBICIINX
pacteHnii?

4. Mopdoomnoro-anaromuueckas tuddepenimanus BP B onTo- u dunorenese. Kakosbl
aJlanTallMOHHbIE TPU3HAKU BBICHIMX pPAaCTEeHUH BO BHEIIHEM CTPOCHMM U BHYTpPEHHEH
TuddepeHManuyl Tela B CBSA3M C OCBOCHHEM BO3YIIHO-HA3eMHOM cpeabl oOuTaHus?
BeposiTHble TyTH TPOUCXOXKAECHHUS MUKPOQWIBHBIX W MaKpOQWIbHBIX JHCThEB. Kakue
npeoOpa3oBaHus MpeTepriesa CTeNsIpHas CTPYKTypa OCEBBIX OpraHOB y MHUKPOQPHMIBHBIX U
MaKpO(UIbHBIX MaIOPOTHUKOB?

5.00bsicHUTE  OMOJOTMYECKYK0  CYIIHOCTh U D3BOJIOLMOHHOE  3HAYEHUE
Pa3sHOCIOPOBOCTH.

6.Pa3zmuosxenue Beicimx pacrenuit (BP): 6ecnonoe, nmomosoe. Criopodur, criopaHruu
BhICHIMX pacTeHuil. ['amerodur, rameTraHrum M TrameThl BbIcHIMX pacTeHuil. [lokaxwure
BO3MOXHBIE ITYTH MIPOUCXOKICHUSI OPTaHOB MTOJIOBOT0 PA3MHOKEHHSI (AHTEPUIUS, ApXETOHMSI)
BBICIIMX PAaCTEHUM.



7.IlpencraBbre 0000IIEHHBIN KU3HEHHBINH UK COCYAUCTBHIX PACTCHUN B BUIE CXEMBI.
[IpaBunbpHOE Yepe0BaHUE TTOKOJIEHUN B LIMKJE pa3BuTusi BP. DBosonus U3HEHHOTO 1IUKJIIA
BP. [TonoBoii mpo1iecc CriopoBbIX U CEMEHHBIX PACTEHUI.

8.Kiaccudukanust Beicinx pacteHuid. KakoBbl OCHOBHBIC OT/EIBI BEICIIUX PACTCHHIA U
ux (pusoreHeTHYEeCKUe B3aMOOTHOIICHHUS.

9.Moxoo0pa3Hubie — Bryomorphae — rameTouTHas JTMHUSA

ABOJIIOLIMH.
OTnuuuTeNbHBIE IPU3HAKY MOXOBUIHBIX, OTJINYAIOIINE UX OT COCYIAUCTBIX PaCTEHUM.
Knaccudukanums. [IpencraBureny.

10. VYKaxxuTe 4epThl BHICOKON OpraHU3allid U OTHOCHUTENIbHOM MPUMHUTHBHOCTH
[IaJICO30MCKUX IUIAYHOBUIHBIX. B 4eM MOXHO BUIETH Y3KYIO CIIELIMAIM3ALUIO TUX PACTCHU,
npuBenmyo Kk ux BeiMupanuto? Kmace 3ocrepodmmiosie — Classis Zosterophyllopsida.
[Mopsinku  apenaHopuKycoBble, — mpoTosienuaojcHaApoBbie  —  Protolepidodendrales,
aenuaoacHapossie — Lepidodendrales.

11. HazoBuTe miayHOBHUIHBIE PACTEHUS, KOTOPBIE 10 CTPOCHHUIO METacClIOPAaHTHEB
0oJiee BCero HaIIOMUHAIOT CEMEHHBIE PACTEHUS. DTO BhIMEPIINE WM HbIHE KUBYIIHE GOPMBI?

12. Otaen IMTanmoporHukoBuansie — Polypodiophyta. Kimacc Punuessie — Classis
Rhyniopsida. Ocobennoctu crpoenus. KakoBa ux poJib B 9BOJIOIMU PACTUTEIBHOTO MUpa?

13. Hckonaemble xBouieBuanble: KanamoctaxueBoie — Calamostachyales, Knacc
KnunomuctaukoBeie —  Sphenophyllopsida, KnagokcuneeBsie. Kakue — BbIMepImme
YWIEHUCTOCTEOEIbHBIE MOKHO CUUTATh ITPEIKaMH COBpEMEHHBIX xBolei? Korna onu qocturiu
paciBeTa 1 no4eMy BbIMepin?

14. IlepBonanOpOTHUKH. Bpewms JKU3HHU. Ocobennoctu CTPOCHHSL.
[IpencraBurenu.

OxapakTepu3yiTe UX 3BOJIOIMOHHBIE CBSI3U U 3HAUEHUE B 3BOJIIOLMU PACTUTEIBHOIO MUpA.

15. ITokaxuTe BO3MOKHYIO 3BOJIFOLMIO CIIOPAHTHEB Y MAIIOPOTHUKOB.

16. Husmme CEMEHHBIE pacTeHus. [Togotnen [IparonocemeHnHsble
Progymnospermae. [Iporontepuauesie - Protopteridales. Apxeontepucossie -
Archaeopteridales. Bpemst >kxu3Hu, 0COOEHHOCTH CTPOEHUS, IPEICTABUTEIN.

17. HazoBure wu3BeCTHBIX BaM IpeacTaBUTENEH (IIOPHI BBICHIMX CIOPOBBIX
pacTeHui JeBOHA U KapOOHa, YKaXXUTE UX CUCTEMAaTHUYECKOe MOoJIoKEeHHEe. B uemM ux otnuuus
OT HBbIHE KUBYIIUX MPEACTaBUTENCH TeX K€ KIaccoB?

18. KakoBo cTpoeHHE U IPOUCXOKACHHUE CEMA3a4aTKa r0JIOCEMEHHOTO PACTEHUS?
OCHOBHBIE PA3TMYUSI TOJIOCEMEHHBIX U TOKPBITOCEMEHHBIX PACTEHUH.

19. Yro mpenacTaBislOT coO0Ol KpOMIIME M CEMEHHbIE YellyH, KaKOBO HX
IIPOUCXOXKAEHNE?

20. KakoBbl mpenmyIiecTBa CEMEHHBIX PACTEHUI, CTIOCOOCTBYIOIINE aIaNTAI[uU K
HA3eMHBIM YCJIOBUSAM? DBOJIOLUS CEMEHH, €0 CTPOEHUE U OMOJIOTUYECKOE 3HAUCHHE.

21. Korga Bo3Hukiu Ha 3emiie nepBble ceMeHHble pacteHusi? Kiacc
CaroBHUKOBBIC - Cycadopsida. TIlomkmacc JlurunonrtepueBsie — Lyginopteridae.
XapakTepuCTHKa.

22. [Toaxnacc CaroBaukoBbie — Cycadopsidae. HazoBuTe 4epThl OTHOCUTEIBHON
NPUMUTUBHOCTH B CTPOEHUHU Teja M IMpolieccax pa3MHOXeHus mnpenacraBureneid. Korga
MOSIBUJIMCh Ha 3eMJyie MpelcTaBUTeNn 3Toro kiacca? Kak pacmpocTpaHeHbl B HacTosIIee
Bpemsi?



23. Knacc  CarouukoBbie — Cycadopsidae. Ilonkmacc benneTTHTOBBIE —
Bennettitidae. Bpemsi ’ku3HH, 4epThl CXOJCTBA C CArOBHUKAMHU M OTJIMYMSA OT HUX, POJIb B
9BOJIIOLINHU PACTCHUH.

24, [Mogxnacc T'makroBele — Ginkgoidae. KakoBa reojormueckass HCTOpUA
TUHKIO?
25. Knacc I'mukroBeie (OmmarepanbHO-ceMeHHbIe) — Ginkgoopsida: Tlogkmace

I'mocconrepucoBbie — Arberidae (CemeHHbIe manopoTHUKHU, BeiMeD). [Toaknace Kelitonnesbie
- Caytoniidae. Bpems xu3au. Oco6eHnocTu ctpoenus. IlpencraBurenn.

26. Kakyro rpynmy MCKONMAeMbIX T'OJOCEMEHHBIX PACTCHHUH CUMUTAIOT MCXOIHOU
JUIs Kiacca XBOWHBIX? KpaTko omummmre 3TH pacteHus. Mckomnaempie mpencTaBuTeNN Kiacca
CocHosble — Pinopsida. [Topsinok kopaautoBeie — Cordaitales. [Togkmace XBotinbie (Pinidae):
CemeiictBo  Walchiaceae, Voltziaceae. Bpems xu3au. OcOOEHHOCTH  CTPOCHHSL.
[IpencraBurenmy.

27. Kmacc I'meroBeie - Gnetopsida. Kpatko onummre o0auk M 00pa3 >KH3HU
pacTeHuii U3 Kiacca 000J0YKOCEMEHHBIX. KakoBbl 0COOCHHOCTH Pa3BUTHS UX raMeTo(GpuToB?

28. [TpocneauTe 3BONMONINIO TaMETO(UTA Y apXETOHUAIBHBIX PACTCHUI:

a) PBOJIIOIMIO MY)KCKOTO raMeTo(uTa pa3HOCIOPOBHIX;

0) 2BOJIFOIMIO KEHCKOT'O TaMeTO(UTa Pa3HOCIOPOBHIX;



3agaHus KoJL1I0KBHYMa «Beicime cnopoBblie pacTeHHsD)

Ne  [Ipusnaku Mox [Tnayn |Cenaru - [XBony [Muoro |CanbBuHMs|CaroBHUK/COCHA
n/ 1 KYKYIIKUH Heia HOKKa
TIeH
1 2 3 4 5 6 7 8
XKN3HEHHAA ®OPMA:
1. [TpaBsl
2. |depeBbs
CTEBEJIb:
3. [Hamzemusrii
4. [Kopuesuie
5. | Unenucroii
JIMCTBA:
6. | Mukpodmibsa
bIe
7. | MakpoduiabHbI
e
KOPHEBAS CUCTEMA
8. | OtcyrcTByer
9. | CrepxHeBas
10 | MoukoBaras
11 | JIuxoTomuuec Ku
BETBSAIIUECS
KOPHH
CIIOPAHI'MU
12 | B konockax
13 | B mmmkax
14 | B cnioporone
15 | B copycax
CIIOPBI:
16 | PaBHbIC
17 | Pazubie
FTAMETO®UT:
18 | Jlucroctebenp 1
BIN
19 | CiioeBioBbIi




20 | PenyuupoBaHHBIN

B IUKIJIE PA3BUTUA [IPEOBJIATAET:

21 | 'ametodur

22 | Cnopodur

CUCTEMATHNYECKOE IIOJIOXEHUE, KJIIACC:

23 | 3eneHble MXU

24 | I1nayHOBHTHBI

w

25 | XBomeBuaanie

26 | [TamopoTHUKO M
JIHBIC

27 | IIInmkoHOCHBI €

6.1.6. Bonpocsl u 3a1aHNs K KOHTPOJIbHOI padoTe «CeMeHHbIe
pacrenus» (2).

1. PaccmoTpuTe npeniosxkeHHblil nBeTok. Hanmmmmure ero ¢gopmyany, HauepTuTe 1uarpammy.
dopmyia

Jnarpamma
2. Onpenenure NpeaIoskeHHOe pacTeHue 10 Buaa. HazBanue 3anummure:
CeMelicTBO Pon Bun

3. YKkaxkuTe JMArHOCTHYeCKHe PU3HAKH ceMelicTBa Mo Nnpeasio:keHHoi (poTorpadpum:

4. OTBeThTe Ha NPeAJI0KeHHBIH BONPOC:

1.KakoBbI TMIIOTE3bI MPOUCXOKICHHUS 1IBETKA?

2.Ha3zoBuTe XxapakTepHble 0OCOOCHHOCTH MarHOJIUOIICHT?

3.KakoBbI MPUHIIUTIBI TOCTPOCHUST (PHIIOTEHETHYECKONH CHCTEMBI?

4.KakoBbI IperMylIeCTBa IBETKOBBIX PACTEHHI B FreHEpaTUBHOM cepe?

5.Ilepeuncnure xapakrepHble 0cOOeHHOCTH Jnuorcua? KakoBo ux npoucxoxaeHue?

6.HazoButre moxkmaccel, oOOpasymomue Kiacc JIWIMONCHI, TOKaXHTE  UX
¢uoreHeTHYECKNE B3aMMOOTHOIIIEHNUS, IPUBEIUTE KPATKYIO XapaKTEPUCTUKY?

7.Ha3oBuTe moAKIacChl, 0Opasyrolmue Kiacc IBYAOJbHBIX. [IpuBeauTe KpaTKyro
XapaKTePUCTHUKY MOAKIACCOB, UX (PUIOTCHETUYECKNE B3aUMOOTHOIICHHUS.

8.KakoBbl ~ OHWONOTHYECKHE TPEUMYIIECTBA IOKPHITOCEMEHHBIX  pPAacTeHHH B
BereTaTuBHOU chepe?

9.Kakast rpynma moKpbhITOCEMEHHBIX PacTEHUH CUUTAETCsl HanboJiee MPUMUTHBHON |
noueMy? HazoBure npeacraBuTenei, 1aiiTe UX XapaKTEPUCTUKY (KpaTKo).

10. [lepeuncnure TaKCOHBI, NPUHSATHIE B CHCTEMAaTHKE IBETKOBHIX. KakoBBI
IpaBUjia HAMMEHOBAHUS TAaKCOHOB TJIaBHBIX PAHTOB MO TUIIOBOM HOMeHkaType? IlpuBeaure
pUMEPBI.



11. Hanumure nazBanus noakiaccoB mo cxeme A. Taxramksana. Pazmectute B
KOHTYpE KaxJ10i "BeTBU" M3BECTHBIC BaM CEMEHCTBA COOTBETCTBEHHO MX (DHIIOTEHETHYECKUM

CBS35IM.

12. Ilepeuncinre BaKHEHIIWE KPUTEPUM IHPUMUTHUBHOCTH U 3BOJIOLMOHHON
MPOABUHYTOCTH BETKOBBIX pacTenuit mo A. JI. TaxTakany.

13. KakoBbl HampaBieHus B »3Bomouuu 1Betka? [lepeuncnure npusHaku
SHTOMO(DUIIBHBIX U aHEMO(HIIbHBIX PACTEHUH.

14. [lepeuncinre MpuU3HAKK HAALAPCTBA SYKAPUOT.

15. [lepeuncinrre nmpu3Haky napcrBa PacTeHus n BXOASIIKX B HErO MOJLAPCTB.

6.2. OnleHOYHbIE CPEACTBA ISl TEKYIIEro KOHTPOJISA yCIIeBAeMOCTH.

6.2.1. CocTaBiieHHe AaHAJTUTHYECKOT0 0030pa HA MPeAJI0KEeHHYI0 Temy (3).

1.Buag kak OCHOBHAsg TaKCOHOMHYECKAash €IWHMIA, €r0 KpUTepuu. TakcoHOMHUECKas
uepapxus.

2.DUIOTeHeTHYECKHE CUCTEMBI OPraHMYEeCKOTO MUpPA: TPATUIIMOHHEIC U alIbTEPHATHBHEIE,
MIPUHIIAITBI KX TIOCTPOCHHUSI.

3.ITIpokapHOTHI ¥ 3YKApHOTHI KaK 3Tallbl (pUioreHe3a o qHOKICTOYHbIX. OCHOBHBIC OTIINYHS
B OpraHu3aIuu KIETOK.

4.001mas xapakTeprucTrKa IIapCTB U MOANAPCTB OPraHUYeCKOro Mupa. Pasnuuue B3risioB
Ha 00bEM 1IapCTB.

5.CTaHOBJICHUE U MTYTH YBOIOLUNA 0OBEKTOB PACTUTEIHLHOTO MHUpA.

6.YpoBHE MOP(OIOTHIESCKOW OpPraHU3alliy B SBOIIOIUKM PACTCHUH. 7. DTambl pa3BUTHS
pacTUTEIHLHOTO MUpa Ha 3eMIIe.

6.2.2. Pa3zpaboTaiiTe KOHCIEKT (PJIOpPbI 10 BHICIIMM CHOPOBBIM pacTeHusIM (4).
BrisicHUTE HOBEIlIIIYI0 HOMEHKIIATYPY BHJIOB, IPEACTaBbTE 00OOIIEHHBIE JTaHHBIE 110
9KOJIOTUH, PACIIPOCTPAHEHUIO BUOB B Mpejesax palloHa HcCIel0BaHus, OTMETbTE
penKue BUIbI.

6.2.3. Onpeaenure BbICIIME CIIOPOBbIE M IIBETKOBbIE PACTEHHs 10 BH/AA 10
onpeneaureasm (5).

6.2.4. BpInoJiIHUTe HHAUBHUIYAJIbHbIE JOMALIIHUE 3a7aHud (6).

PA3JIEJI 1. Beiciune ciopoBble pacTeHust
MoxoBuanbie (U3 Ne 1)

[ToueMy neyeHOUYHBIE MXH CIEAYET OTHOCUTD K BBICIIUM PacTeHUAM?

Kaxue ocoGeHHOCTH OpraHM3aly U pa3BUTHS MEYEHOYHUKOB CBUAETEILCTBYIOT 00 UX
MPUMHUTUBHOCTH U CONMKAIOT UX C HUZLIUMU PACTCHUSIMU?

Kak npezncrasnensl rameto@ut U ciopouT B IUKJIE BOCIPOU3BENICHNS EUEHOUYHUKOB
(HampuMep, MapiaHiuK)? B Kakue MOMEHTBI IMKJIa OCYILIECTBIISETCS IEpeX0 OT rarIonTHON
¢a3pl K JUIIIOUTHON U HA000POT?

Kakue nopsaku kiiacca Ne4eHOYHUKOB 00J1a/1al0T TaNIOMHBIM CTPOGHUEM TaMeTo(duTa,
a KaKue JIUCTOCTE0eIbHBIM?

JUis KakuxX TOPSAJKOB NEYCHOUYHUKOB XapaKTepHAa MEHbINAs, a JUIl KakuX OoJiblias
penykuus cnopodura?



Oxapakrepu3yiTe reorpapuueckoe pacnpocTpaHeHHe EYeHOYHUKOB.

Kakue yepThl B cTpOeHHH raMeTo(uTa JMCTBEHHBIX MXOB CBS3aHbI C IPUCIIOCOOICHUEM
UX K )KU3HU B Ha3EMHBIX yCIIOBUSX?

Kakue 4epThl B CTPOEHUU cnopouTa  JTUCTBEHHBIX MXOB

CBHUJICTEJILCTBYIOT O MPHUCIIOCOOJIIEHHOCTH K CYXOIYTHOMY 00pasy >Ku3HU?

B kakom HarpaBiIeHHUH IIJ1a SBOJIIOLHUS CIIOPOPUTA MXOB?

Oxapakrepu3yiTe pacnpoCTpaHEHHE 3€JEHBIX MXOB, 3HAUEHHE HX B IPUPOJAE U
HapoJHOM Xxo3scTBe Poccun.

KakoBbI 0cOOEHHOCTH CTpOCHHS Tella c(parHOBBIX MXOB U KaK OHH CBS3aHBI C YCIOBUSIMH
ux oouranus?

Onwumure posb charHoBBIX MXOB B Ipolieccax 3a00IauyuBaHUs TEPPUTOPUH.

HazoBuTe OCHOBHBIE POJBI 3€JIEHBIX MXOB, BCTpeuarouuxcs Ha tore KpacHospckoro

Kpasi.

Otpen mnaynosuansie (M3 Ne 2)

Onumure 0coOEHHOCTH BHEIIHETO CTPOCHHSI COBPEMEHHBIX IIAyHOBUIHBIX. YKaXHUTE
crenuduueckue 4epThl MUKpOPUIBLHOTO TIo0era.

KakoBbl 0COOEHHOCTH aHATOMHYECKOTO CTPOCHHS cTe0uIs y miayHa?

[IpuBeaute mpuMepsl MIAYHOBUAHBIX C HauOoOJiee CIIOXKHBIM CTpoeHHeM Tena. Korma
TaKHUe pacTeHUs OBLIN IIMPOKO PACIPOCTPaHEHbI Ha 3emiie?

I'ne u xak GopMHUPYIOTCSI CTIOPHI Y TIAYHOB?

Uro xapakTepHO g CTpOeHUST U o0pa3a >KM3HH 3apOCTKOB PaBHOCHOPOBBIX
MJIayHOBUJIHBIX ?

B dyem cymHOCTh pa3HOCIOPOBOCTH W ee Ouonorudeckoe 3HaueHue? IlpuBemute
IpUMEPHI PA3HOCIIOPOBHIX PACTEHUN CPEN COBPEMEHHBIX M BRIMEPIIUX IJIAYHOBUIHBIX.

Onummure pa3BUTHE 3aPOCTKOB Y Pa3HOCIIOPOBOTO IIAYHOBUIHOTO PACTEHHUS.

Korga pazHocnopoBble M1ayHOBUIHBIE IEPEKUBAIM TIEPUOJ] CBOETO PACLBETA U KAKUMHU
dbopmamu OHM ObUTH TOT/Ia TIPEACTABICHBI?

Kakoe MecTo 3aHMMaioT IUTayHOBHUIHBIE B COBpeMeHHOW (mope 3emn?

[IpuBenuTe mpuMepsI MIayHOBUIHBIX Fora KpacHosipckoro kpasi.

Homotaen xsomeBuaunie (U3 Ne 3)

KakoBbl 0coOeHHOCTH CTpOEHUS TT0OETa y COBPEMEHHBIX XBOIIEH?

Onumure aHaTOMUYECKOE CTpOoeHHUE cTeduis XxBola. B uem Hanbosee cylecTBeHHOE ero
OTJINYME OT cTeOJIs TuTayHa?

B yem 0co0eHHOCTH cIop XBOIA ¥ Pa3BUBAIOIINXCS U3 HUX 3aPOCTKOB?

Kakwue Boimepiue popmbl KITMHOIMCTOBUIHBIX MOKHO CUMTATh IPEIKAMUA COBPEMEHHBIX
xBolei? Korga oHM nocTuraiy pacuBeTa U o4yeMy BbiMepiu?

HazoBute BuAbl XBomIeH, Yy KOTOPBIX CIHOPOHOCHBIE MOOErH MOPQOIOTUYECKH
OTJIMYAIOTCS OT BET€TaTUBHBIX.

Kakoe npakTudeckoe npuMeHeHHe HaxoaaT xBomu? Kakoi Bpex NprUHOCAT HEKOTOPbIE
U3 HUX?

IIpuBenute npumepsl xBolel rora KpacHosipckoro kpasi.



Monornen nanoporauxkoBuanbie (U3 Ne 4)

Kaxue 0co6eHHOCTH CTpOEHHS MaNOPOTHUKOBUIHBIX OTIMYAIOT UX OT MJIAYHOBUAHBIX U
XBOILIEBUIHBIX PaCTEHUI?

O 4eM CBUIETENBCTBYIOT OCOOCHHOCTH POCTA JINCTA NANOPOTHUKA?

Onumure aHATOMUYECKOE CTpOEHHE cTeOsi mamopoTHUKAa. B ueM ero orinuue ot
cTe0Jieil MIayHOBUIHBIX M XBOILEBU/IHBIX?

Uto Takoe copychl U Kak OHU 00pa3yroTcsl y YKOBHUKOBBIX U HACTOSIIIUX MAlIOPOTHUKOB?

VYkaxute 0coOEHHOCTH 00pa30BaHUSI U CTPOCHHS CIIOPAHTUEB y JYCIIOPAHTUATHBIX U
JENTOCIOPAHTMATHBIX NAIIOPOTHUKOB.

B gem ocobeHHOCTH cTpOeHHsI U 00pa3a KHU3HHU 3aPOCTKOB Y Y)KOBHHUKOBBIX M HACTOSIIINX
[allOPOTHUKOB?

[IpuBeauTe npuMepsl pa3HOCIIOPOBBIX AIOPOTHUKOBUIHBIX.

VYKaxure 0COOEHHOCTH CTPOCHUS TeJIa U CIIOPOHOIICHUH CaJbBUHHUU B CBSI3U C BOJHBIM
00pa3oM KU3HHU.

Onumure pa3BUTHE 3aPOCTKOB Y CaJIbBUHHH.

[IpuBenuTe mpuMepsl MAIOPOTHUKOB ora KpacHOspCKOro kpasi.

Otaen Cemennbie pactenusi (U3 Ne 5)

B kakoe reojoruueckoe BpeMsi OSBUINCH Ha 3eMile IIepBble ceMeHHbIe pacTeHus ? Koraa
OHM JIOCTUIJIH paciBera’?

C xakoii rpynmoi GpuaoreHeTHYecK! CBsI3aHbl APEBHEUIINE TOJIOCEMEHHBIE?

OnuiuTe CTpoeHUE ceMs3avyarka TOJOCEMEHHOrO0 pacTeHus (Ha JIIoOOM Tpumepe);
YKQXHUTE OTIWYMS ceMsA3auyaTKa OT MEraclopaHrusi pa3HOCHOpOBBIX pacTeHuil. KakoBo
IIPOUCXOXAECHUE HyLelyca, HHTerymMeHToB? UTOo Takoe »JHAOCIEPM B ceMsA3adarKe
TOJIOCEMEHHOT'O pacTeHUS?

OxapakrepusyiiTe Ouonoruyeckoe 3HaueHue cemeHu. Ilouemy cems sBisercst Gosee
COBEPULICHHBIM 3a4aTKOM Pa3MHOXKEHHUs, 4YeM criopa’?

KakoBbI 0COOEHHOCTH CEMSIH APEBHEUIINX TOJIOCEMEHHBIX?

VYkaxure Hanbosee XapakTepHble YepThl MOP(OJIOTMHM XBOHHBIX, OTIMYAIOIIUE UX OT
JPYTHUX TPYIII FOJOCEMEHHBIX.

Ha3zoBute poab! XBOHHBIX, Y KOTOPBIX Ha0mogaeTcss AMMOP(hU3M 1o0eroB (yAIMHEHHBIE
U YKOPOUYEHHBIE).

UYem xapakTepusyeTcsi BHyTpeHHee cTpoeHue cteduist xBoitHoro? Kakos TuI ctesnsl?

KakoBo ctpoenue nucra XBoiHbIX? KakuMu 0OCOOEHHOCTSMHU XBOM MOXKHO OOBSCHUTH
TO, YTO OHA COXPAHSETCS] Ha BETBAX IO HECKOJIbKY JIeT?

I'ne u xak oOpa3yroTCcss MUKPOCIIOPHI COCHBI, KAKOBO UX cTpoeHue? B ueM 3akitoyaeTcs
npouecc GopMUPOBaHUS MYKCKOT0 raMmeTopura?

OnuimuTe CTPOCHUE >KEHCKOW IIMIIKKA COCHBI WM €. YTO TPeACTaBISIOT CO0O0M
KpPOIOIIUE U CEMEHHBIE Yelryn?

Kax mpoucxonuT omplieHHE W OIJIOJOTBOPEHHME Yy XBOWHBIX (HAa MpHUMEpE COCHBI MITU

enn)?

Kakue wm3MeHeHus mnpeteprieBaioT IOCJE OIUIOJOTBOPEHUSI CEMA3auyaTOK U JKEHCKas

mumnka?

KaxoBbI 2xo0storndeckue 0cOOEHHOCTH XBOWHBIX U TJI€ OHU PaCIPOCTPaHEHBI?

[IpuBennTe mpuMeEpPBI XBOMHBIX, OTHOCAIIUXCS K PA3JIUYHBIM CEMENCTBAM.

VY Kakux XBOWHBIX OTCYTCTBYIOT KEHCKHE IIUIIKHN?



KpaTko oxapakTepusyiTe 3HadueHHE XBOWHBIX B IPUPOJIE U HAPOAHOM X03s1iicTBe Poccun.
Kparko omummre o6muKk M 00pa3 >KM3HM PACTeHUH M3 Kiacca 000JI0UYKOCEMEHHBIX.
KakoBbI 0cOOEHHOCTH pa3BUTHS UX TaMETOPHUTOB?

I BeTkoBbIe pacTenust (U3 Ne 6)

KakoBa xnaccudukamus moakimacca Maraoiauua? I[lpuBenure mnpumepsl HamOolee
MIPUMHUTUBHbBIE CEMENCTBA.

OxapakTepu3yiiTe MNOAKIACC PAHYHKYJIUIbl Ha TpUMEpe NOpsAIKOoB MakoBbie U

JIFOTHKOBBIE.

KakoBbl 0o0mue mpu3Haku CTpOCHHS IBeTKa y Tramamenuaun? Kak oOBSCHUTH HX
YIPOILEHHOE CTpOeHuE?

HazoBuTe riaBHeimme gecoo0pa3yroIme mopoabl U3 MOIKIacca TaMaMeTHIxI.

Kak 00BbSICHUTH IPOMCXOXKIECHUE XapaKTEPHOTO JIJIsl KPECTOIBETHBIX THIIA aHIPOLIes?

B dem cocTouT 3BOMIONMS 11012 B IPEAEIaX CeMENCTBA KPECTOIBETHBIX ?

B dem 3akimouaroTcsi XxapakTepHble OCOOCHHOCTH OHMOJIOTHH COPHSKOB M3 CEMEHCTBa
KPECTOIBETHBIX M KAaKOBBI MEPHI OOPHOBI ¢ HUMH?

Kaxkue Tunel runenes Bbl ONpPENEIIN Yy NpeacTaBuTeneil po3ossix? KakoBa 3Bomonus
THHeIes B 9TOM ceMelicTBe?

Kakue mpuszHaku MOJIOKEHbI B OCHOB BBIJICJICHHUSI MOACEMEUCTB PO30BBIX? YKaKUTE
HauboJsee MPUMUTUBHOE U HanOoJiee MPOABUHYTOE MOICEMENHCTBO.

Kak ma crienpanu3anys [BETKa B ceMelcTBe 0000BBIX?

Kakue Oakrepuu Ha3bIBaOT KIIyOSHBKOBBIMU ?

KakoBa xnaccuduxamuss 606oBbix mo cucreme A.JI. Taxrtamxksana? [laiite kparkyro
XapaKTEPUCTUKY OJICEMEUCTB.

Haiigure wu 3anummre wuHopmanuio o HUKOTHHE. OTMEThTE pOJIb YUUTENs B
OpraHu3aIy 3J0pOBOTr0 00pasa KU3HH IIKOJILHHUKOB.

Kakue nambonee BakHBIE TOJE3HBIC, COPHBIE M SIOBUTHIE PACTEHHS] H3BECTHHI B
ceMelCTBe MacICHOBEIX ?

[ToueMy acTpoBbIe CUMTaIOT HaubOJee BHICOKOOPTaHU30BAHHOM IPYMION moakiacca’?

Kaxkoit Tun cTpoeHus uBeTka Ha0 CYUTATh UCXOTHBIM?

KakoBo Ouonornueckoe 3HaU€HHUE TMAIMyca, JOKHOS3BIYKOBBIX W BOPOHKOBHIHBIX

IIBETKOB?

KakoBa kmaccudukanus ceMelcTBa CIIOXHOIBETHbIE? VYKaKUTE OTIMYUTEIbHBIE
0COOEHHOCTH ITOJICEMEICTB?

KakoBbl mnpusHaku jgwauoncun? YeMm OJHONONBHBIE PACTEHUS OTIMYAKOTCS OT

JBYOJTBHBIX?

M3yunTh W omucath MEXaHU3Mbl OMNBUICHUS C YYETOM BBICOKOM CIeIHaIU3aIlluu B
CTPOCHHH IIBETKOB OPXUTHBIX?

KakoBbl mpu3Haku SHTOMO(DHUIBHBIX OJHOIOJIBHBIX ?

[Touemy MHOTHE OPXUAHBIC OTHOCSTCS K OXpaHSIEMbIM BUIaM?

B xakoM HarpaBieHHUH YBOFOIIMOHUPOBAIT IBETOK 3JI1AKOB?

KakoBo npoucxosxieHre yacteil 1iBeTKa 3J1aKoB?

KaxoBbl mpr3HaKu IPUCTIOCOOICHUS K aHEMODUIHH Y OCOKOBBIX

Urto Takoe Memouek? KakoBo ero mpoucxoxaeHue?

Hporucrer (UA3 Ne 7)



VYKaxkuTe 4epTbl CXOACTBA B CTPOCHUM KIETKM OJHOKJIETOYHBIX IpEACTaBUTEIEH

XJIOPOKOKKOBBIX U BOJIbBOKCOBBIX BOJOPOCIIEH.
UeM 0TIINYAIOTCS XJIOPOKOKKOBBIE U BOJIbBOKCOBBIE BOJOPOCIIN?

Uro obmero B mpomeccax pa3sMHOXKEHUS KOJOHUAIBHBIX XJOPOKOKKOBBIX |

BOJIbLBOKCOBBIX BOJIOpPOCTEH?
B uem cBoeoOpazue 1oj0Boro pa3MHOKEHHS BOJIbBOKCA, BOASIHON CETOUYKHU?

OxapakTepu3yiTe pojb XJIOPOKOKKOBBIX M BOJIbBOKCOBBIX BOJOPOCIIEH B IIPUPOJIE.

Kakne ocobeHHOCTH XJIOpeNUTbl 00YCIOBIMBAIOT €€ LEHHOCTh KaK KYJIbTUBHPYEMOI'O
opranusma?

HazoBure npeacraButeneil XJIOPOKOKKOBBIX U BOJIbBOKCOBBIX BOJIOPOCIIEH.

ITo KakMM BHEIIHUM ITPU3HAKAM PA3IN4al0TCs 3€JIEHbIE HUTUAThIE BOJOPOCIIH: YIOTPUKC,
knagodopa, Bomepus?

YKaxuTe OTIMYUTETbHBIE OCOOCHHOCTH B CTPOSHUH KJIETOK Y BOJIOPOCIIEH UX MOPSIKOB
YIOTPUKCOBBIX U KJIaA0(OPOBBIX BOJAOPOCIEH.

Kakoe mpaktuyeckoe npuMeHEeHNE UMEIOT KI1a10()OPOBBIE M YIOTPHUKCOBBIE BOJIOPOCITH?

Onumure oxHodasueni (6e3 yepemoBanust a3 rameropura ©u cropopuTa) u
IBYX(a3HbIN IUKI Pa3BUTHUS Y 3eJICHBIX BOOpocieil. KakuM BoIopoCisiM U3 yIOTPUKCOBBIX U
KJ1a10()OpPOBBIX CBOMCTBEH ABYX(a3HbIi LIUKII pa3BUTUA?

Yro Takoe cudoHoBas cTpyKTypa Tena? Kakum 3eneHpIM BOAOPOCIISAM OHA CBOMCTBEHHA?

Kak MOXHO 00BSCHUTH BOSHUKHOBEHHE CH(OHOBOM CTPYKTYPHI Y 3€TICHBIX BOJIOPOCIEH?
Kakue ¢popmbl cunTaroTcs npeaKkaMu 3TUX BOJOPOCIen?

VYKkaxure 4epThl OTIMYUSA B CTPOCHUM TANIOMOB M PAa3MHOKEHUHU Yy BOAOpOCIEH U3
HOPSAKOB CU(POHOBBIX U BOLIEPUEBBIX.

Hazosure npezacraButeneil cupoHOBBIX BOJOPOCIIEH.

KakoBa posb MOpckux cu()OHOBBIX BOJOpOCiel B mpupoae?

KakoBbl 0cOOEHHOCTH YJIIOTPUKCOBBIX BOJOPOCIIEH, BEAYIINX Ha3eMHBIH 00pa3 ®KU3HU?
IIpuBenuTe NpUMEpPHI ITUX BOJIOPOCIEH.

UeM CLEIUISTHKY OTINYAIOTCS OT IPYTHX 3€JIE€HBIX BOJOPOCEH?

KakoBbl XapakTepHble MPU3HAKK BOJOPOCIEH MOPSIIKOB 3UTHEMOBBIX U IECMUAUEBBIX ?

Kak npotekaet 1osioBoii npouecc y CUEIUISIHOK?

B kakux ycioBusiX NpOSBISETCS FeTEPOTAIUIN3M Y CLETUITHOK?

B yeM 0c0OE€HHOCTH BEre€TaTUBHOTO PA3MHOXKEHUS IECMHIUEBBIX BOAOPOCIIEH?

Kakue mpu3Haku XapoBbIX oOOecreunan MM 000COOJIEHHOE CHCTEMaTHYecKoe

MOJIOKEeHNE?

Kakue npuzHaku cONMKaroT XapoBble BOJIOPOCIIHU C BBICIIUMH PACTEHUSIMU?

MOXHO JM CUdTaTh XapoBbIE MpPEJKaMH BBICHIMX Ha3eMHBIX pacTeHui? OTBer

obocHyiiTe.

OnummuTe CTPOCHUE MAHIUPS Y TUATOMEM.

Kak ocymecTBisieTcs ¢Bsi3b IPOTOIIACTA Y TUATOMEN ¢ BHEIIHEN cpeoit?

OxapakTepu3yiTe pojb IMaTOMOBBIX BOAOPOCIEN B IPUPOAE.

Kak n1naTtomen ncnosb3yroTcs 4eI0BEKOM?

KakoBel cnenuduueckre dYepTsl CTpOEHHUS TauiomMa y Oypbix Bojopociei? Kak
OCYILIECTBIISIETCS HApacTaHUE Tajuioma?

[TpuBeaure npumepsl OYypbIX BOJOPOCIEH C MPOCTO YCTPOCHHBIM M CO CIOXHO
pacuJIeHEHHbBIM TaJUIOMOM.



UTo mo3BOISIET MPEACTABUTENSAM OyphIX BOJOPOCIEH KUTh HA TTyOMHAX, HEJOCTYITHBIX
OOJBIIMHCTBY 3€JICHBIX?

KakoBbl 0coOeHHOCTH OypBIX BOAOPOCICH C IIABAIOMIMMH TANIOMAMH M KUBYIIUX B
30HE NMPUIUBOB U OTJIUBOB?

Kakue Tpu BapmaHTa IMKJIa BOCHPOU3BEICHUS H3BECTHBI y OyphIX BOJOpPOCIEH?
[IpuBenuTe npuUMEpBI.

HazoBure Oypbie BOIOPOCIH, UCTIONB3YEMbIE B MUILY M KaK CBHIPhE IJISI XUMHUYECKOM
nepepadoTKH.

VYKaXuTe 4epThl CXO/ICTBA B CTPOSHUH OYpBIX U KPaCHBIX BOJOPOCIEH.

Uem Oypble W KpacHBIE BOJOPOCIH OTJIMYAIOTCS IO CTPOCHHUIO  KIETKH, HAOOpPY

MIUTMEHTOB?

B yem naubosiee xapakTepHble OCOOCHHOCTH MpoOIlecca Pa3MHOMKEHHUS Y KpPaCHBIX
BOJIOPOCIIC?

Kakum mnyrem y Bomopocieil u3 kjacca (GIOpUAEH JOCTUTAeTCAd IOBBIIICHHE
MHTEHCHUBHOCTH IIOJIOBOI'O PA3MHOKEHUA?

KakoBa poiib KpacHBIX BOJOPOCIEH B MPUPOJEC U KAK OHHM HCIOJIB3YIOTCS YEIOBEKOM?
IIpuBenuTe NpUMEPSI.

CocraBbTe,  OXapakTepU3yhTe M  NPOAHANMZUPYHUTE  LUKIbI  BOCHPOU3BEIACHUS:
XJIAMUJIOMOHA/IbI, XJIOPEJIIbI, YIOTPUKCA, YIbBBI, KIaq0QOpPhl, KaylIepIbl, Xapbl, TOM(GOHEMBI,
dyKyca, sKTOKapmyca, JaMuHapuu, TOpGUPHI U JIp. BOJOPOCIECH.

6.2.5. TemaTuka J1a00paTOPHBIX PadOT COOTBETCTBYET TEMaM Pa3/ieJIOB TEXHOJIOTHYECKOI
kaptol (7).

6.2.6. CocTraBbTe KOMILIEKC TeCTOBBIX 3alaHNH M0 0oTaHuke (8), OCBOMB MPUBEICHHBIE
npumepsl. KoMrieke nomkeH ObITh BapUAaTUBHBIM, COAEpXkaTh 3aJaHHsl Pa3HOTO YpPOBHS
CJI0KHOCTH.

Bapuanr 1 Bapuanr 2

1. Mukpockor uzodpenu: 1. JIBOWiHOE OIUIOAOTBOPEHUE Yy PaCTEHUN
A. JleBeHryk otkpbutn: K. Tumupszen

I'. u 3. SAucensr B. T'odpwmetiictep

P.T'yk C. HaBamun

P. bpoyn M. Boponun

2. IloHsATHE CTETIBI: COBOKYITHOCTb ITPOBOASAIINUX 2. Haunbonee HpO,Z[BI/IHYTHﬁ THII CTCJIIBI:
IMYYKOB COBOKYITHOCTD IICPBUYHBIX ITPOBOJANINX IMPOTOCTEJIA DYCTECJIa CI/I(i)OHOCTeJ'Ia
TKaHe# COBOKYITHOCTb BTOPUYHBIX TPOBOAAIINUX JUKTHOCTEIAa

TKaHeill COBOKYIHOCTb MEePBUYHBIX
TKaHel 0CEBOr0 LMJIMHJpPA
3. BTopu4HBIE TKaHH OCEBOTO LWJIMHIpA cTeOus| 3. BropuuHbie TKaHW KOpBI CTEOJIS
bopmupyroTCS U3: (bopmupyroTCS U3!
KaMOus (enoreHa kamOus (esiorena
HEePUIMKIIA TIEPUTIIKIIA

Kop1yca IIJICPOMBI




4. Ilpunarovynbie KOPHU 00OPaA3YIOTCS H3:
¢emnorena nepuIMKIa

cTe0JIsl MepUuLInKiIa

KOPHSI MpoKamMoOus

4. BokoBBIE KOPHU 00pa3yIOTCS U3:
KaMOWMsI MepULnKIIa

cTeOms MepuIKIIa

KOpHS IPOKaMOUst

5. DHAoCIEepM NOKPHITOCEMEHHBIX PACTEHUMN
oOpa3zyercs u3: HylleJIyca BTOPUYHOIO SIpa
MHTETYMEHTOB BCE OTBETHI BEPHBI

o. [lepucniepmM  MOKPBITOCEMEHHBIX
pacTenuii oopazyeTcs u3: Hylemryca
BTOPUYHOIO fAJIpa UHTETYMEHTOB
3HJO0CIEpMa

Kencknii ramerodur
MNOKPBITOCEMEHHBIX PACTEHHI: MBUTUHKA
9HJIOCTICPM 3apOIBIILIEBBIN MEIIOK STHIICKIETKA

6.

IIOKPBITOCEMEHHBIX PACTCHMIA:

Myxkckoi ramMeTouT

MBUIMHKA YHA0CTIEPM
3apOBIIIEBBII
MEIIOK SUIIEKIETKA

7. SAnepnas ¢daza KJIETOK
HHJIOCTIEPMA OKPHITOCEMEHHBIX PAaCTEHUIA:

rariopaHass JUILJIOnaHaA

7. SlnepHast pasza KIE€TOK nepucrepma
HOKPBITOCEMEHHBIX PAaCTECHHIA:
raruionIHast AUTUIONTHAS

TPUILIONIHAS TPUILIIOUIHAS
HOJINIUIONTHAS NOJIMILIOUAHAS
8. MuKpOoCIOpbl MOKPHITOCEMEHHBIX PACTEHUMN 8. Meracnopbl TOKPBITOCEMEHHBIX

o0pa3yroTcs u3:
apXeCHOpHaIbHBIX KIETOK
napHeTalbHBIX KIETOK
MaTEPUHCKHX KIIETOK
CIIOPOT€HHBIX KJIETOK

pacTeHui 00pa3yroTCs u3:
ApPXCCIOPHUAIBHBIX KJIICTOK MAapHUCTAIbHBIX
KJICTOK MAaTCPHUHCKUX KJICTOK CIIOPOIrCHHBIX
KJICTOK

9. MeracnopaHruii NOKpbITOCEMEHHBIX PACTEHUN

9. MukpocnopaHTuii MOKPITOCEMEHHBIX

3TO: pacTeHui 3TO:

UHTETYMEHT IBUTBHUK CBA3HUK

HYIEITYC MUKPOTIHIIE TBIYMHOYHAs! HUTh

ceMs3a4aToK HYIEILTYC

10. CornacHo ctpobumnsipHoit Teopuu Hambonee| 10.  CormacHo IICEBIAHTOBOM

OJIN3KUM K L[BETKY SIBJISIETCS CTPOOMII:
adeapsl OEHHETTUTOB

CEMEHHBIX

MarOPOTHUKOB

CaroBHUKOB

TeopHH Haubosiee OIM3KUM K LIBETKY
SABIISIETCS CTPOOWIT: 3(heapsl OEHHETTUTOB
CEeMEHHBIX MMalOPOTHUKOB CarOBHUKOB

Paznen 1. Beicmme criopoBbie pacTeHHs

[BAPUAHT 1

BAPUAHT 2




[To Makpo(UILHOMY ITYTH Pa3BUBAIHCH:
1. punueBUIHBIC

2. MOXOBHIHEIE

3. TOJIOCEMEHHEBIE

4. ManopoOTHUKOBHUTHBIC

[To MUKPO(DUIHLHOMY ITYTH Pa3BUBAIHCH:
1.MOXOBHIHEIE

2. MartOPOTHUKOBUIHBIC

3. MJIayHOBU/IHBIC

4. ronoceMeHHEbIE

PaBHO-pa3HOCIIOPOBBIC PACTCHUS:
1. roJoceMeHHBIE

2. IIBETKOBELIE

3. MOXOBHIHEIE

4. myiayHOBUHBIC

Pa3sHoCnIOpOBBIE pacTEeHHUS:
1. cocna
2. IJIayH

3. charaym
4, MHOTOHOKa

Pa3HOCIIOpPOBOCTB IIPOSABIISIETCS B!

1. cnopax pa3Horo pazmepa

2. B ciopouTax pa3HOro pa3mepa
3. B TaMerax pa3HOTro pasmepa

4. B 000€enoJIbIX TaMeTOPUTAX

“IIJaroM” K CEMSIHHOCTHU y Pa3HOCIIOPOBBIX
SIBIISICTCSL:

1. HanM4Ke MOKPOBOB y MeraraMeToduTa
2. IEPEHOC MUKPOTaMeT ONbUICHUEM

3. IepeHOC MUKpPOTaMeT BOJIOM

4. KpymHbIE pa3Mepsl criopoduTa

JKW3HEHHBIN UK MOXOBUIHBIX COCTOUT U3

STaroB:
1. cmopa— cnoporoH — NpoToHemMa —

3UroTa

2. 3Urora— CIOpOroOH — CIopa -

MIPOTOHEMA

3. CHOPOTrOH — 3UT0Ta — CHOpa -

IMPOTOHCMAQ|

J1711 MOXOBHITHBIX HE XapaKTEPHO:
1. npoToHema

2. CTIOPOTOH

3. bummuam

4. KOpeHb

K MOXOBHIHBIM ITPHHAIJICIKAT:
1. mapmanuust

2. CaJIbBUHUSA

3. cearuHeia

4. TIOTHK

CdaraoBbie MXU JJIs YEIOBEKA SBISIOTCS:
1. ICTOYHHUKOM ITHIIHA
2. ynobpeHuem
3. CTPOUTEIILHBIM MaTepHAIOM
4. UICTOYHUKOM BUTAMUHOB

BbiMmepinue miayHOBHIHbIE:

1. nenuponeHIPOH
2. XOpHEO(UTOH
3. KalmMMaroTeka
4. punHus

CmeHna saepHbIX (a3 y IUIayHOBUJHBIX

IIPOUCXOOUT IIPH:
l.mpopacTaHuM 3apocTKa
2.01J10J0TBOPEHUN
3.00pa3oBaHUU TaMeT
4. mpopacTaHuy 3UTOTHI

J111s pa3HOCTIOPOBBIX MIAYHOBHUIHBIX
XapaKTepPHO:

1. pa3nenbHOMONBIE TaMETO(PUTHI

2. TMKTHOCTEIIb

3. HaM4Ke COIBETHUH

st COBpPEMEHHBIX
XapaKTEePHBI CIEIYIOIINE KU3HEHHBIE (DOPMBI:
1. nepeBbs
2. OJTHOJIETHUE TPABBI
3. MHOTOJIETHUE TPaBBI

IJIaYHOBU/IHBIX]

4. CTCPIKHCBAA KOPHEBasA CUCTEMA

4. KyCTapHUKH




8. [To Tumy >KM3HEHHOTO IUKJIa XBOIIEBHUIHBIC| BbIMepIle XBOIIEBUIHbIE:
CJIeyeT OTHECTH K: 1. xanamur
1. paBHOCTIOPOBBIM 2. CUTHIISIpHS
2. Pa3HOCITIOPOBBIM 3. BUJIbSIMCOHHS
3. MOP(OIOrHYECKH PaBHOCIIOPOBHIM 4. nenu10AeHIpOH
4. pusmonorunyecku pasHOCIOPOBBIM
0. XBOILEBUAHBIE HCIOIB3YIOTCS YEIOBEKOM|XBOIIEBUIHBIE HE OOUTAIOT:
KaK:
1. xopmoOBEBIE 1. B cremsax
2. IeKapCTBEHHbIE 2. Ha Jyrax
3. IUIIEBEIE 3. Ha moJIAX
4. KpacWJIbHBIC 4. B IYCTBIHSX
10. Jlns1 paBHOCIOPOBBIX NMAIIOPOTHUKOBUIHBIX| JKM3HEHHBIN IUKJI paBHOCTIOPOBBIX
XapaKTEepPHO: MarOPOTHUKOBUIHBIX COCTOUT U3 TAIOB:
1. omnmonoTBOopeHue 6e3 BOAbI 1. cnopa— cnopouT— MpopocToK —
2. o6oenomnbie raMeToO(QUTHI ramMeThbl — 3UroTa;
3. ombUICHHE 2. 3urora— cnopour — criopa —
4. pa3aenbHOIOJIbIC TaMETO(PUTHI ramMeTopuT
— TaMeThl;
3. 3UroTa — CroporoH — cropa — MpoToHeMa
— rameTodur;
11. | KuzneHHsie (HOPMBI MAMTOPOTHUKOBUAHBIX K MarmopOTHUKOBUAHBIM OTHOCSTCS:

YMCPCHHBIX HIHUPOT:

1. mUTOBHUK

1. oxgHONETHME TpaBbHI 2. cenaruHesia
2. nepeBbs 3. charaym
3. KyCTapHUKH 4. >denpa
4. MHOTOJIETHUE TPaBbl
PA3JIEJI2. IIBeTKOBBIC pACTCHHUS
1. IIpeobnanaromuii Tum ruHenesicdRaiierms (c colBeTHEM MeTeJIKAa:
JIroTuKOBBIE:
1) 3Be3quaTka 3mavHas
1)  MOHOMEpHBIN anOKAPIHBIN
2) KocTpell 6e30CThIi
2)  MOJMMEPHBII amOKapIHbIH
3) 3MEETOTOBHUK MOHUKIITNN
3)  CHUHKapIHBIHA

4) MenyHuLa MAryanmas

4) mapakaprHbIi



2. IHonoxenune 3aBs3y R. SmReMeRE@HDBINA IBETOK HMeeT:
CJIOKHOIBETHBIX:
1) po3a uramgras
1) HOKHSSA
2) urcroren 00JbIIoi
2) TOJTYHMKHSS 3) aKOHUT CEBEPHBII

3) Bepxusisi  4) Oepesa nmoBucIas

3. HBeTKOBbIe CTaJIu rocmo HCTﬁy}Oﬁ‘llMll}lRa MOKPBLITOCEMECHHBIX
TrOMOJIOrH4IHAa:

pacTuTeIbHOM MOKPOBe|3eMn:
1) MuKpOCTIOpOGHILTY

1) B TpHUACOBBIN MEPHO]]

2) MeracnopouLTy

2) B IOPCKUIi IEPUOJ

3) MUKDPOCTIOPAHTHIO

3) B HIDKHEM MeTy

4) MeracriopaHruio
4) B BEepXHEMEJIOBOM IIEPHO/IC

4. Pactenus cemeiicTa JIloTukoBbIe: 4. HukHIo10 3aBSI3b HMEIOT:
1) nanyatka rycuHas 1) Bex s0BUTHIN
2) KUMOJIOCTh ajTaiickas 2) Bo1ocOOp CHOUPCKHIA
3) criupest cpeHsis 3) KymajpHUIIA a3uaTCKast
4) KUBOKOCTb BBICOKAs 4) AFOTUK OJTHOJIUCTHBIN
S. ILi10a C10KHOLBETHBIX: 5. MeracnopaHruii NOKpbITOCEMEHHbIX
1) operirek 1) cemsi3auaTox
2) ceMsiHKa 2) HyLeITyC
3) oaHOCEMSTHHASI KOPOOOUKa 3) 3apOo/IBIIIEBhINA MEIIOK
4) opex 4) UHTEryMEHT
6. Kymenuem o01anaror: 6. JIBynomHoe nepeBo —
1) nanapIIT MaCKUi 1) nmuna
2) KyIieHa JIeKapCTBeHHAs 2) Oepesa




3) OBCSIHHUIIA JTyTOBas 3) uBa

4) mpIpeit moa3yduit 4) ny6
7. Ycuxkamu 00J1a1aK0T: 7. IllepucniepM ceMeHH BOZHMKAET
u3:
1) Kaprodenn 1) MHTEryMEHTOB
2) 3eMyIsTHHKA 2) sHI0CIIEpMa
3) Mosouaii 3) Hyuemyca
4) T'oporiek 4) 3apoJBIIIEro MEIKa

2.3. AHamM3 pe3yabTaToB 00y4eHHs U NepedeHb KOPPEKTHPYOMINX
MeponpuATHi Mo AucHumInHe «borannka»

I[JBI IMPOBCACHUA aHa/IN3d YCBOCHUA y‘I€6HBIX I[OCTI/I)KCHI/Iﬁ CTYACHTOB IIO

y4eOHOHN JUCLMIUINHE TPUMEHSIOTCS:

. COCTaBJICHHE KapTOTEKH HH(POPMAIIMOHHBIX PECYPCOB;
. aHaJIMTUYECKUN 0030p

. TECTUPOBAHUE;

. pa3paboTka KOHCIIEKTOB;

. WHIUBUTyJIbHBIC 33J1aHUS,

. nabopaTtopHbie paboThI;

. ONPEAECTICHUE PACTECHHUI;

. KOHTPOJbHBIE pabOThHI

. KOJUIOKBUYMBI

. PEUTHUHTOBAS OLICHKA.



JINCT BHeCeHHsI U3MEHEeHMI

JlomoJIHeHUS U U3MEHEHUs B paboUyIo MpOorpamMmy
mucrutuinabl Ha 2020/2021 yaeOHsIi Toa

B nporpaMmmy BHOCSITCS CIEAYIOLINE U3MEHEHUS:

1. OOHOBNIEHBl THUTYJIBHBIE JHUCTBI paboyeil mporpamMmsbl, (oHAa
OLIEHOYHBIX CPEJICTB B CBSI3M C U3MEHEHHEM BEJOMCTBEHHOM MPUHAIJIEHKHOCTH —
MununcrepcTBy npocsenienus Poceuiickon denepannu.

2. O6HoBneHa u coriacoBana ¢ Hayunoit 6ubnunorexoit KI'TTY um. B.IL
AcradpreBa «Kapra mmrepaTypHOro obOecrnedeHus] (BKIIOYas JJICKTPOHHBIE
pecypcel)»,  colepkamiasi OCHOBHYIO M JONOJHUTEIBHYIO  JIUTEpATypy,
COBpEMEHHbIE MPo(hecCHOHaIbHbIE 0a3bl AAHHBIX U NH(OPMALIMOHHBIE CIIPABOYHbBIE
CUCTEMBI.

3. O6noBneHa «KapTta MarepuanbHO-TEXHUYECKOW 0a3bl JUCHUILIUHBDY,
BKJIFOYAIOLIAs ayIUTOPUM I NPOBEIACHUS 3aHATUHN JEKIMOHHOIO TUIIA, 3aHATHU
CEMHUHAPCKOTO TUIIA, KypPCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUSI KYPCOBBIX padoT),
IPYNIOBBIX M HMHAMBUAYAJbHBIX  KOHCYJbTAUWW, TEKYyLIETO  KOHTPOJSA
YCIEBAEMOCTH U MIPOMEKYTOUYHOM aTTECTALMH, TIOMEIIEHUS I CAMOCTOSATEIbHOM
pabotel oOyyaromuxcs B KI'TIY um. B.I1. ActadbeBa) u KOMIUIEKC JTULIEH3MOHHOTO
¥ CBOOOJIHO pacpoCTPaHIEMOI0 IPOrpaMMHOTO 00eCTIEYEHHUS.

[Iporpamma nepecmoTpeHa u o00peHa Ha 3acenanuu kadeapsl «13» mas 2020
r., mpoTokoa Ne 10

BHeceHHbIe M3MEHEHUS YTBEPKAAL0:

3aBenyromumii  kadeapoun 457 —» Awntunosa EMM., 1.0.1., mpod.
TVl

Ono6peno HMCC (H) dakynbrera Ouogorum, reorpaguu 1 XuMUn

«20» mas 2020 r., mpoTokoa Ne 8

[Ipeacenarens HMCC (H) CRE bmusnenos A.C., k.0.H., A0L.



JINCT BHeCeHHSI U3MEHEeHMI

JlomoTHEHUST ¥ U3MEHEHHSI B pab0dyIo IIporpaMmmy
mucrutuinHbl Ha 2021/2022 yaeOHsbIi ToA

B mporpaMmy BHOCSATCS CIEIYIOIINE U3MEHEHHUS:

1. O6noBena u cormacoBana ¢ Hayunoit Ombmmotexont KITIY um. B.IL
AcradreBa «Kaprta nurepaTypHoro obOecrieueHus (BKJIIOYas DIIEKTPOHHBIC
pecypchl)»,  coiepXalias OCHOBHYIO U JIONOJHUTENBbHYIO  JUTEpaTypy,
COBpeMEHHbIE MpodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(GOPMAIIMOHHBIE CIIPABOYHbBIC
CUCTEMBI.

2. O6noBiena «Kapra wmaTepHalbHO-TEXHUYECKOW 0a3bl JIUCIMUILIAHBI,
BKJIIOUAIOIIAs Ay TUTOPUH JJIsl IPOBECHUS 3aHATUH JICKIIMOHHOTO THIIA, 3aHATUN
CEMHUHAPCKOT0 TUIIA, KyPCOBOI'O MPOECKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX padoT),
IPYNIOBBIX M HUHJIUMBHIYAJIbHBIX  KOHCYJbTAIlMM, TEKYIIETO  KOHTPOJIS
yCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCTAI[H, TOMEIICHUS JIJIsl CAMOCTOSITEITbHOM
pabotsl ooyuaromuxcst B KI'TIY um. B.I1. ActadbeBa) u KOMIUIEKC JIMIIEH3UOHHOTO
¥ CBOOOJHO paclpoCTpaHsIeMOro NporpaMMHOI0 00ECIICUEHUS.

[Iporpamma oobpeHa Ha 3acenanuu Kadeapoi-pazpadorunka «12» masg 2021r.,
poTokoJ Ne 9

BHeceHHbIe U3MEHEHUST YTBEPIKIALO: 3
. . A
3aBenytomuii kadenpoit ,f"_/é////f-// E.M. AnTtumnoBa
of
/7

OnoOpeHo HayYyHO-METOAWYECKHMM COBETOM CHEIUAaIbHOCTH  (HAMpaBJICHUS

noarotoBku) dakynereta bBI'X «21» mas 2021 r. IIporokon Ne 4

[Tpencenarens HMCC (H) H.M. I'opnenko




JIueT BHeceHUus U3MEHEeHU |

JlomoTHEHUST ¥ N3MEHEHHSI B pab0dyI0 IporpaMmmy
nucuuIuinHbl Ha 2022/2023 yueOHbIiM 1o

B mporpamMmy BHOCATCS CEIYIOIINE U3MEHEHHUS:

1. O6nHoBnena u cornacoBaHa ¢ Hayunoit O6ubnuotexort KITIY um. B.IL
ActappeBa «Kapra mureparypHOro oOecrieueHus (BKIIO4Yasi 3JIEKTPOHHBIC
pecypchl)»,  colepiKalliasi OCHOBHYIO M JIONOJHUTEIBHYIO  JIUTEpaTypy,
COBpEeMEHHbIE MpodeccuoHaIbHbIe 0a3bl JAHHBIX U MHGOPMAIIMOHHBIE CIIPABOYHbIE
CUCTEMBI.

2. O6noBnena «Kapra wmaTepuaabHO-TEXHUYECKON ©0a3bl IUCIUILTAHBDY,
BKJIIOYAIONIAs ayIUTOPHUH JJIsl MPOBEACHUS 3aHITHI JICKIIMOHHOTO THIA, 3aHATUN
CEMHUHAPCKOTO TUIIA, KypPCOBOIO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX paldoT),
TPYNIOBBIX M WUHIUMBHUIYAJIbHBIX  KOHCYJbTAllMM, TEKYIIEro  KOHTPOJIsS
yCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTeCTAIluH, TOMEIICHUS JIJIsl CAMOCTOSITEIbHOM
pabotsl obyuaromuxcs B KI'TIY um. B.I1. ActadbeBa) u KOMIUIEKC JIUIIEH3MOHHOTO
¥ CBOOOJIHO pacpOCTPaHIEMOT0 MPOTPaMMHOT0 00eCTIEYEHHUS.

[Iporpamma ooOpeHa Ha 3acegaHuu kadeapbi-pazpaboTunka
«4» mag 2022 r., npotokoa Ne 9

BHecenHbIe U3BMEHEHUS YTBEPKIALO: oh

8 (/' 137/ ;
[ .;'."/\'// ///." -
4
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3aBenytomuii kadenpoit E.M. AnTtunoBa

OnoOpeHo HayYyHO-METOAWYECKMM COBETOM  CIEIMAIbHOCTH  (HANpaBJICHUS

noaAroToBku) ¢akynbTeTa BI'X
«20» mas 2022 r. IIporokon Ne 4

IMpencenarens HMCC (H) : H.M. T'oprienko




JIueT BHeceHUus U3MEHEeHU |

JlomomHeHUsT ¥ N3MEHEHHS B Pa009yI0 MPOTpaMMy
nucuuruinHbl Ha 2023/2024 yaeOHbIN 1o

B nporpamMmmy BHOCSITCS ClIeAyIONINE N3MEHEHUS:

1. OGHoByeHa u cornacoBana ¢ Hayunoit 6ubnuotexoit KI'TIY um. B.I1. ActadbeBa
«Kapra nutepatypHOoro obOecnedeHHs (BKJIIOYAs JJICKTPOHHBIE PECYpPCHI)»,
coJepiKaiiasi OCHOBHYIO U JIONOJHUTEIBHYIO JIUTEPaTypy, COBpPEMEHHBIC

npodeccruonanbHbie 0a3bl JAHHBIX U HH()OPMAITMOHHBIE CITPABOYHBIE CUCTEMBI.

2. O6nomiaeHa «Kapra wmarepuaabHO-TEXHUYECKOH 0a3bl JIUCIHUIUIAHED),
BKJIIOYAIOIIAs ayAUTOPUM JJISI TIPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA, 3aHSATUM
CEMHUHAPCKOTO TUIIA, KYPCOBOTO MPOCKTUPOBAHUS (BBIMOIHEHUS! KYPCOBBIX padoT),
TPYNNOBBIX W  WHIUBUAYAJIbHBIX  KOHCYJbTAllMi, TEKYIIETO0  KOHTPOJS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllUH, MIOMEIICHUS Il CAMOCTOATEIbHOM
paboTtsl oOyuaromuxcst B KI'TIY um. B.I1. AcrtadreBa) u KOMILIEKC JIMIIEH3UOHHOTO
U CBOOOJTHO pacCIpOCTPaHsIEMOro MPOrpaMMHOT0 0OeCIIeYeHUSI.

[Iporpamma omobpeHa Ha 3acenanuu Kadeapbi-pazpaboTyrka
«3» mas 2023 r., nporokon Ne 8

BHeceHHbIe M3MEHEHUS YTBEPKAAL0: o
A "'{.f ,'__ a
[HHIT_
/
%

3aBenyromuii kadenpoit E.M. AnTunona

OnoOpeHo Hay4YHO-METOAMYECKUM COBETOM  CICIHAIBHOCTH  (HAIpaBJICHUS

noAroToBku) gakynbreTa BI'X
«17» mas 2023 r. IIporokon Ne 4

[Mpencenatens HMCC (H) : H.M. T'opsenko




JIueT BHeceHUus U3MEHEeHU |

JlomomHEeHUsT ¥ N3MEHEHHS B Pa009yI0 MPOTpaMMy
nucuuruinHbl Ha 2024/2025 yueOHbIN roj

B nporpamMmmy BHOCSITCS ClIeAyIONINE N3MEHEHUS:

1. O6HoBneHa u cornacoBana ¢ Hayunoit 6u6mmorexoit KI'TIY um. B.I1. Acradnena
«Kapra nutepatypHOoro obOecnedeHHs (BKJIIOYAs JJICKTPOHHBIE PECYpPCHI)»,
colepiKaiiasi OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, COBPEMEHHBIC

npodeccruonanbHbie 0a3bl JAHHBIX U UH(HOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI.

2. Oonomnena «Kapra wmarepuanbHO-TEXHUYECKOM 0a3bl  AUCHUILIAHBIY,
BKJIIOYAIOIIAs ayAUTOPUM JJISI TIPOBEACHUS 3aHATUM JICKIIMOHHOTO THUIIA, 3aHSATUM
CEMUHAPCKOTO THUIIA, KyPCOBOTO MMPOCKTUPOBAHHUS (BBIMOIHEHHUS KYPCOBBIX padoT),
TPYNNOBBIX W WHAUBUAYAJbHBIX  KOHCYJbTAllMHA, TEKYIIEr0  KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllUH, MIOMEIICHUS Il CAMOCTOATEIbHOM
paboTtsl ooyuatomuxcst B KI'TIY um. B.I1. ActadreBa) u KOMILIEKC JIMIICH3UOHHOTO
U CBOOOJTHO pacCIpOCTPaHsIEMOro MPOrpaMMHOT0 0OeCIIeYeHUSI.

[Iporpamma omobpeHa Ha 3acenanuu Kadeapb-pa3paboTInKa
«8» mas 2024 r., mpotokoma Ne 8

BHeceHHbIe M3MEHEHUS YTBEPKAAL0: o
A "'{.f ,'__ a
[HHIT_
/
%

3aBenyromuii kadenpoit E.M. AnTunona

OnoOpeHo Hay4YHO-METOAMYECKUM COBETOM  CICIHAIBHOCTH  (HAIpaBJICHUS

noAroToBku) gakynbreTa BI'X
«15» mas 2024 r. IIporokon Ne 4

[Mpencenatens HMCC (H) : H.M. TI'opienko




3. YYEBHBIE PECYPChbI

3.1. Kapra siurepatypHoro odecneyeHus JUCUMIIMHBI Boranuka

HaumenoBanue

Mecto XpaHeHUs/

AIIEKTPOHHBIN aJipec

Komn-Bo
PK3EMILISIPOB/ TOUEK
J0CTYyIIa

OcHoBHasi JiuTEepaTypa

BbapabanoB Eprenuit UBanoBu4. boranuka [ Tekcr]: yaeOHuK 1y ctyaeHToB By3oB / E.W. bapabanos, Hayunas 6ubnmnoreka 30
C. I'. 3aituukoBa. M.: Axagemus, 2006.

Jlorosa Jlroqmuna MBanoBna. boranuka [Tekcrt]: Mmopdonorus u anatomus Beiciinx pactenuii / JI.W.|Hayunas Oubnuoreka 19
JloToBa. 3-e uzn., ucnp. M.: KomKnura, 2007.

EneneBckuil Annpeit I'eoprueBnu. boranuka: Cucremarvka BBICHIMX, WIM Ha3eMHbIX, pacteHuil|Hayunas 6ubnuorexa 50
[TekcT]: yueOHUK JIJIs CTYICHTOB BBICIIIUX MEAarornyeckux yueOHbIX 3aBenenuii / A.I'. EneneBckuii,

M. I1. ConosneBa, B. H. TuxomuposB. 3-e uzn., ucnp. u gon. M.: Akagemusi, 2004. 432 c. (Bsicuee

npodeccuonansHoe oopazoBanue. [lenarornueckre CeuaIbHOCTH)

Antunosa E. M. boranuka. Cuctematuka maraonuogputoB [ Tekcr]: metogudeckoe nocodue / E.M.|Hayunas 6ubnuorexa 23
Antunosa, C.B. Ps6oBoin. Kpacnosipck: KI'TIY um. B. I1. Acradbesa, 2010.

Tynuuema H.H. Bonpmoi npaktukym. boranuka. OcHoBbl Mukosorun [OnektponHsiii pecypce]: | 9bC KI'TIY WMHauBUayanbHBIN

ydaeonoe nocodue / H.H. Tynunpina; Kpachosip. roc. nen. yu-T um. B. I1. AcradbeBa. Kpacnosipek, [http://elib.kspu.ru/document/10 [HeorpannyeHHbI#H
2014. 179 c. 893. JOCTYII
Tynuueina H.H. PazMHOXeH1Ee U LIMKIJIBI BOCTIPOU3BEACHHUSI CITIOPOBBIX U FOJIOCEMSIHHBIX pacTeHuit |Hayunas 6ubnuotexa 36

[Texcr]: yueOHoe nmocodue / H.H. Tynuusina. Kpacnosipck: KI'TIY um. B. II. Acradsesa, 2010. 188

c.

Bukropos B.I1. Metonnyeckre pekoMEHJalluH 110 BBIOJIHEHHIO J1a00opaTopHbIX padot no 6oranuke: 9bC YHuusepcurerckasIHauBH TyaIbHBINA
yuebHoe mocooue / B.I1. Buktopos, B.H. I'ogun, H.I'. KypanoBa; Mocksa: MIII'Y, 2015. O0MOIMOTEKa OHIIAlH HEOTPaHUYECHHBIN

4. 1. 92 c.: wn. bubmuorp. B ka. ISBN 978-5-4263-0262-4;

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

JIOCTYTI

Jlono/THMTeIbHAS JIUTepaTypa




Antunosa E.M., Tynuusina H.H. boranuka ¢ ocnoBamu ¢uronenonorun. Cucremaruka pacrenuii| Hayunas 6ubnuoreka 117

u rpuboB [Tekcr]: yueOHas nporpamma auctuiuinibl "botanuka". Kpacnospck: KI'TIY um. B. I1.

Acradnena, 2009. 60 c.

Antunosa E.M. Briciue pacrenus. U.1. MoxooOpasHeie, muiayHoBUAHBIE.[ DnekTponHbiid pecypc]: ObC KI'TIY WHuBUyanbHBIN

ydeOHoe nmocodue / E.M. Autunosa; Kpacuosip. roc. nex. yu-t um. B. I1. AcradweBa. Kpacnosipek, |http://elib.kspu.ru/document/12 [neorpanndeHHsbrit

2014. 250 c. 6662 JTOCTYII
Y4yeOHO-MeTOANYECKOE O0ecTIeueHHe IJIsl CAMOCTOATEIbHOI PadoThI

Antunosa E.M. Beiciine pactenus. Y. 2. [TanmopoTHukoBUAHBIE. [DneKTpoHHBIH pecypc]: yueOnoe|ObC KI'TIY WHuBUyanbHBIN

nocobue / E.M. Antunosa; KpacHosip. roc. nexa. yu-t um. B. I1. Acradresa. KpacHosipck, 2014. 195|http://elib.kspu.ru/document/12 [neorpannveHHbIit

c. 663 JOCTYTI

AntunoBa E.M. Beicuine pactenusa. Y. 3-4. T'onocemennble pacteHus. [lokpeitocemennsie| ObC KITIY WNHauBuayanbHbIA

pactenus. [DnekTpoHHbBIN pecype]: yuebHnoe mocodue / E.M. Autunosa; Kpacuosip. roc. nex. yu-t|http://elib.kspu.ru/document/12 [HeorpannveHHbIit

uM. B. I1. AcradbeBa. Kpacnosipck, 2014. 420 c. 664 OCTyT

HNudopmanmonHbie CIPABOYHbIE CHCTEMBI

Elibrary.ru [ DnekTpoHHBIN pecypc] : IeKTpoHHas OnOIMoTeuHas cucTeMa : 6a3a JaHHBIX COICPIKUT
CBCACHUA 06 OTCUCCTBCHHBIX KHUI'aX U ICPUOANYCCKUX U3JaHUAX IO HAYKEC, TCXHOJIOT'MHU, MCIULINHE
u obpazoBanuto / Poc.uadopm. noprain. M., 2000.

http://elibrary.ru

CBoOOHBII JOCTYI

EastView : yHuBepcayibHble 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] :
nepuoauka Poccun, Ykpanuns! u crpan CHI'. Onexrpon.nan. OOO UBHUC. 2011 .

https://dlib.eastview.com

NunuBuyanbHbIN
HEOIPaHUYCHHBIN
JOCTYI

lapanT [DnexTpoHHBIN pecypc|: nHGOPMALMOHHO-TIPAaBOBOE OOecIeueHue: CIipaBOYHas MpaBoBasy

Hayunas 6ubnmnoteka (1-02)

cuctema. M., 1992,

JlokanbHas ceTh By3a

CortacoBaHo:

/ Wynuoubga C.B. /
(®amunus 1.0.)

3aMCCTUTCJIb AUPEKTOPA OMOINOTEKH
(OKHOCTB CTPYKTYPHOTO TOPA3ICICHHs)

(moxnuck)




3.2. Kapra MmarepuaJibHO-TEXHUYECKOI 0a3bl 1M CHUILIUHBI « BoTaHuKa»

Ayauropus

OobopynoBanue (HarysiaHbIC TOCOOHS,
MaKeThl, MOJIENH, JJabopaTOpHOE 000PYAOBaHNE, KOMITBIOTEPHI,
WHTEPAKTUBHBIC IOCKH, TIPOCKTOPHI, HH(POPMAIMOHHBIE

TEXHOJIOTHH, IPOTPaMMHOE 00eCIIeYeHUE U AP.)

JUIS TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATHM CEMHHAPCKOr0 TUIIA, KypCOBOTO
MIPOEKTUPOBAHHUS (BBITIOIHEHUS KYPCOBBIX Pa0OT), IPYNIIOBBIX U WHAWBUIYAIBHBIX
KOHCYJIBTALIMM, TEKYILLEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTECTalluU

r. KpacHosipck, yiI.
Anzl JlebeneBoii, .89,
ayn. 1-4-02

[TpoekTop — 1 mT, 3kpan — 1 mT, yueOHas 10cKka — 1 mIT, KOMIBIOTEP
C BBIXOJIOM B MHTEPHET, 3ByKOBas-aKyCTUYECKasi cucTtemMa — 2 IIT,
WH(OPMAIMOHHBIE CTEH/IBI 10 HCTOPUU KadeIpbl OOTAaHUKH.

Linux Mint — (CBo6oanas nunensust GPL)

r. KpacHosipck, yi.
Angl JlebeneBoit, 1.89,
ayn. 1-410
JIaGopaTopusi CUCTEMAaTHKH

pacteHuit

HaGopsl yueOHOrO TepOapus, ydeOHas gocka — 1 T,
CIUPTONPEIIapaThl M0 CUCTEMATHKE PACTCHHM, 00OPYJOBaHHE IS
MOJICBOM TPAKTHKK 1O OoTaHukKe (repOapHble MAaIKH, MpPEecchl,
KOMAJKHU, pyOamku), OMHOKYISIpel — 7 IIT., TeneBuzop — | miT,

Buzeoruieep — 1 mr. Jly6nernsiii ponn ['epbapust

r. KpacHosipck, yi. Anbl
JleGenesoi, 1.89,
ayn. 1-410 «a»

Hayunas xoyuiekiusi repOapusi, KapToTeKa HaydyHOro (QoHIa
repOapusi, yaeOHO-MeTOANYECKas U Hay4dHast OnbimoTeka repoapus,
ouHokysapel — 3 1t Kommeiotep — 1 mr. Linux Mint — (CBo6oaHast
munensus GPL)

r. Kpacnosipck, yi.
Anpl JIebeneBoii, 1.89,
ayn. 1-440

[TpoexTop — 1 T, 3kpaH — | mWT, CUCTEMHBIH OJIOK —1, KOMITBIOTED —
1 wt, MonuTop —1l1IT., yuebHas gocka — 1 mr, yaeOHOMEeTOANYECKAs
JTUTEpaTypa, JKypHaJibl 10 O0TAHUKE U MUKPOOUOJIOTHHI

Linux Mint — (CBo6oanas nmunensus GPL)

r. Kpacnospck, yi. Anbl
JleGenesoi, 1.89,
ayn. 1-447

Jlabopartopusi GU3N0IOTUN

pacteHuit

VYyeOHast 1ocka KoMIbIOTEP — 1 T, MUKPOCKOIBI — 18 1T, HabopbI
MuKpornpenaparoB — 80 MmMT, aHATOMUH U (PU3HOJIOTUU PACTEHU,
nabopaTopHasi mocyaa (IpOOUPKHU, ITATUBBI, KOJIOBI, JEpPKATEIH,
MUKpOIpenaparbl, MUHUEThl, CHUPTOBKM, damku Iletpu)
XUMHUYECKHE PEaKTUBBI UCIIOJIb3yEeMble JJIs 3aHATUH 10 (PU3HOIOTHH
M aHATOMHUHM pAacTeHUH, KOMHATHBIE PACTEHUS, MHUKPOCKOIIbI C
OCBEILIEHUEM — 5 IIT., XpaHWINILIE JUIsl PEAKTUBOB — 2 HIT., aKBAPUYM
— 21IT., y4eOHBIE TaOIHIIBI

Aynutopuu Ui CaMOCTOSITENIbHON pabOThI




r. KpacHosipck, yiI.
Anpl JIebenenoii, 1.89,
ayn. 1-105

komnbroTep — 15 mt., MOY — 5 mr.
Microsoft® Windows® Home 10 Russian OLP NL AcademicEdition

Legalization GetGenuine (OEM nunensus, koutpakt Ne Tr000058029
or 27.11.2015); Kaspersky Endpoint Security — Jlum ceprudukat
Ne1B08190415-050007-883-951; 7-Zip — (CBo6oaHast muniensus GPL);
Adobe Acrobat Reader — (Cob6onnas nuuensus); Google Chrome —
(CBobGonnas muuensus); Mozilla Firefox — (CBoOonnas nuueH3us);
LibreOffice — (Co6oanas nunensus GPL); XnView — (CBoGoaHast
munensus); Java — (CobGognas nuuensusi); VLC — (CBoGonnas
munensusi). ['apant — (norosop Ne KPC000772 ot

21.09.2018) Koncynwsrantllitoc (moroop Ne 20087400211 ot

30.06.2016) HOyTOYK
— 10 mrT.

Anpt O6pazoBanue 8 (uuensus No AAO.0006.00, norosop Ne JIC
14-2017 o1 27.12.2017
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