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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.07.03 BoraHnka 0THOCHTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTebHON POrPaMMbl.

2. IInanupyeMbie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIVINHE, COOTHECEHHBbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMH OCBOEHHsI 00pa3oBaTe/IbHOM mNporpaMmbl (KOMIETEHI[USIMH M WHAWKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

cywHocmu,

dopmupyemsbie IInanupyemMbie pe3y/ibTaThl 00yueHus mo gucnuminde | HanMeHoBaHHe OI{EHOYHOIO CPEACTBA
KOMIIeTeHL{UH (Moay/I0), B  COOTBETCTBHH C HHAMKATOPOM
(xof, cofep>kaHue | JOCTH)KeHHs KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | Pesysbrarsl 00yueHust s Tekymiero | /ins
KOMIIeTeHL{UM1 0 AUCLUIINHE KOHTPOJIA MPOMEe)XKyTOUHOMH
(xon, cozieprkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
YK-1: Cnocobex HNYK-1.1: 3Haem npuHyunbl HUYK-1.1: oknad-npezenmayus
ocywecme/simb cbopa, ombopa u 0606weHuss  |3Hamb npuHyunbt cbopa u Onpoc 3quém:
NOUCK, Kpumuyeckuu | yychopmayuu, cneyuguky obobujenus uHgpopmayuu, ITopmeonuo KoHMDObHbLE
aHanus u cuHmes p
CUCMeMHO20 no0xoda 01 cneyuguky cucmemHoz20 Pegpepam
ungopmayuu, 80NnpoChl
pewleHusi NoCMAaeneHHbIX nooxooa 04151 peweHust
npumeHsimb
cucmemHbIi nodxod 3a0au nocmaeneHHbix 3aday 8 obaacmu R .
st HNYK-1.2: Ymeem aHamomuu u mMopgosnoauu, K3ameH:
peleHus npuobpemamsb HOBble 3HAHUsL  |cUCMeMamuKu u ¢u3uonoauu KonmposHbie
nocmasneHHbIX 3a0a4 | Ha OCHOBe aHA/U3d, CUHME3d U | pacmeHul. 60npochb!
opyaux memooos;
ocywecmessimb NOUCK
YUl HYK-1.2:
uHpopmayuu no HayuHbIM
chopmay Y Ymemb npuobpemamsp HoBble
npo6iemam, OmHOCAWUMCS K
_ 3HAHUS HA OCHOBe AHAU3d,
npogeccuoHanbHoli obnracmu
CuHme3a; ocyujecmensimb Nouck
HYK-1.3: Bradeem Hasblkamu
uHpopmayuu no HayuyHbIM
HAay4HO20 NoucKa u
. npobsnemam e obnacmu
npakmuueckoli pabombt ¢ .
cospemeHHOll aHamomuu u
UHpOPMAYUOHHBIMU
Mopgonoauu, cucmemMamuku u
UCMOYHUKAMU, A0eK8AMHO20 .
¢usuonoeuu pacmeuti.
uUCnonb308aHUs UHGopmayuu,
noayueHHou u3 meoua u
Opyaux UCMOYHUKO8 0/151 HUYK-1.3:
PpeweHUs NOCMABNeHHbIX Baademb Hasblkamu HAy4HO20
3adau NoucKa u npakmu4eckotl
pabombl ¢ UHOPMAYUOHHBIMU
UCMOYHUKAMU OIS peuieHust
meopemuuecKux 80npocos no
asamomuu u mopgosnoauu,
cucmemamuku u ¢pusuonoauu
pacmeHutl.
ITIKP-4: CnocobeH HUITIKP-4.1: 3Haem HUITIKP-4.1: 3adaHus
oceausamb u codepoicaHue, CyujHoCmb, 3Hamb KoumponbHas 3quém:
amaausupoeamb 3GKOHOMEPHOCMU, NPUHYUNDL U |- HAY4YHble NPedCMaeeHuUsl o paboma KOHMDOAbHbIE
6a3oeble HayuHo- p
0CcobeHHOCMU U3yuaembix pazHoobpazuu pacmumenbHO20 Onpoc
meopemuueckue . 3 o 60npochbl
si8neHull u npoyeccos, mupa u opyaux 2pynn muem no
npedcmaeneHus o pou P 4 4
6aszosble meopuu 8 0p2aHU3MO8, OMHOCUMbIX K nabopamopHbim

OK3ameH:




3aKOHOMEPHOCMAX,
npuHyunax u
ocobeHHOCMAX
sie/1eHull U npoyeccos
8 npedmemHolul
obnracmu

npedmemuoli obaacmu, a
makoice posb yuebHo20
npedmema/ obpazoeamenbHoLl
obaacmu e ¢opmuposanuu
HayuHol KapmuHbl MUpa;
OCHOBbI 00U jemeopemuyecKux
oucyuniuH e obveme,
Heobxo0umom 0151 peuleHus
npogeccuoHanbHbIX 3a0ay
HUIIKP-4.2: Ymeem
ananusupoeamnb 6a3oeble
HayuHo-meopemuueckue
npedcmaegneHust o CywHocmu,
3aKOHOMEpHOCMSAX,
NPUHYUNAax u 0cobeHHoCcmsx
u3yuaembix sieneHuli u
npoyeccos 8 npedmemHoti
obaacmu 3HaHull

HTIKP-4.3: Bradeem
PasAu4HbLMU Memoodamu
aHanU3a 0CHOBHbIX Kame2opuil
npeomemuoli obnacmu 3HaHull

obaacmu 6omaHuku (bakmepuu,
2pubbt, AuwaiiHuku), o6
0C0b6EeHHOCMSAX UX CMPOeHUs,
PA3MHOJICEeHUs, IK0oA02UU U
3gomoyuu;

- OCHOBHble 3aKOHOMepHOCMU
op2aHu3ayuu pacmumenbHbIX
mxkaHetl, 6HympeHHe20 U
8HeWwHe20 CMpoeHusl
8e2emamueHbIX U 2eHepamueHbIX
0p2aHoe pacmeHull 8 cgs3u C
8bINO/HAEMbIMU PYHKYUAMU U
npoyeccamu 8 Hux
npoucxoosuumu;

- OCHOBHble Xapakmepucmuku
JicuU3HedessmenbHOCMU,
8HeWHe20 U BHyMpeHHe20
cmpoeHus pacmeHull, ux
OHMO2eHemuUeCKUX U Ce30HHbIX
u3MeHeHuil, cnocobbl
DA3MHOJICeHUsl U pacceneHust,
3agucumocms om ycaoguil
obumatusi;

- OCHOBHble NPUHYUNbI
Kaaccugpukayuu pacmenuti u
2pubos;

- poab  pacmenull u 2pu6oe 8
npupode u JHCU3HU Uenoe8eKd,
0CHOBbI PAYUOHANBbHO20
UCNO/b308aHUSL U OXPAHbL
pacmeHuii;

- HayuHble NpedCcMaes/neHust 0
MmexaHuzmax ¢usuonozuuecKux
npoyeccos, npomekarowjux 6
OCHOBHBIX MUNAX
pacmumenbHbIX MKaHel;
-CYWHOCMb OCHOBHbIX NPOYECCo8
pacmumenbHO20 Op2aHU3MA
(pomocurmesa, ObixaHusi,
800H020 0OMeHa, MUHepanbHO20
numaus u m.o.) 8 ux
83aUMOCEA3U C BHELWHUM U
8HYMpPEeHHUM CmpoeHuem
pacmeHull;

- XUMUYecKue 0CHOBbl
6buos02uUecKux npoyeccoe u
¢usuonoeuyeckue MexaHumbl
pabombl pasauuHbIX cucmem u
opaaHoe pacmeHuil;

3Hamb OCHOBHble NOHAMUS U
MepMUHOA02UI0 U3YyUaeM020
Kypca;

3Hamb MexaHusMbl adanmayuu

pacmeHull K U3MeHIWUMCS

pabomam
IIpakmuueckas
3adaua

Tecm

KoumposnbHble
80NpOoCh!




yca08usim cpeobl;

3Hamb npobaembl, 00CMUMNCEHUS]
8 obsacmu ¢puzuonozuu
pacmeHuli u nepcnekmuebl ux
UCNoNb308aHUSA 0/151 NOBbILUEHUS

npoOdyKmueHoCcmu pacmeHuli

UITIKP-4.2:

Ymemnb

- onpedensimb MKAHU, OP2aHbl U
pacmenus 8 yeaom no
XapakmepHbim
Mopono2uyecKuUM Npu3HaKam;
Ymemsb deaamb
Mmopegponoauueckue onucaHust
omoe/bHbIX OP2aAHO8 U pacmeHust
8 yesnom,

- 3apucoebleams U
KOAeKYUOHUPOBAMb pacmeHus
U ux yacmu, npoeooumb
Habmo0eHus 8 npupooe U 8
nabopamopuu;

- N0 AHAMOMUYECKUM U
MopgonoeuyeckuM npu3HaKam
pacmeHull omHocums ux K
DA3HbIM 3K0A02UUECKUM
epynnam;

- UCnoab306aMb 3HAHUS
3B80/MOYUOHHBIX MeHOeHYull u
npuHyunog Kkaaccugukayuu npu
u3yueHuU moti uau UHol epynnbi
pacmenutl u epubos;

- npedcmaensmb pe3yAbmambi
CB0UX UCCNeO08AHULL;

- npogodumb yuebHbie
uccnedoeaHusi no ¢pusuono2uu
pacmenuli u 00BACHAMb UX
pe3yabmam;

- pewams 3a0auu no
onpeoe/ieHUt0 OCHOBHbIX
¢usuonoeuueckux geauUuH;

- npumeHsimb Guo/no2uUecKue u
JKo/02UUeCcKUe 3HaHUS 0151
aHaau3a npuKaIaoHbIx npobaem

Xxo3sticmgeHHol 0essmenbHOCMU

UIIKP-4.3:

Bnademb

- memodukoli pabombl ¢
MUKPOCKONOM, GUHOKYASIpOM, C
KoMeKyusMu u 2epbapusimu
pacmexuti u ux yacmeti;

- MemoOuKoll npu2omoe/neHust




8PeMeHHbIX MUKpONpenapamos;
- MemoouKoli
Mopono2uuecko2o onucaHus
pacmeHuti;

- npuemamu aHaausa,
conocmaeneHus usyuaembix
makcoHoe pacmeHuti u 2pubos
Ha ocHoge 0bwjebuonoauuecKkux
3aKOHOMepHOocmell;

- npuemamu onpeodeneHus U
udenmucgpukayuu 6uos02UUECKUX
06®veKkmos 8 coomeemcmauu ¢
nocmas/eHHoll 3adauetl;

- Memodamu 6uono2uHecKux
uccnedoeaHuli (CpagHuUmMeabHo-
Mmopgponozuueckuli,
CpasHUMeNbHO-aHamMoMuu4ecKuil,
2eoepaguueckuli u op.);

- CoBpeMeHHbIMU Memooamu
uccaed08aHust U noucka
UHgopmayuu o xooe
¢usuonoeuyeckux npoyeccoe 8
pacmumenbHOM Op2aHu3me;

- CNOCOBHOCMbIO BbISIBUMb
ecmecmeeHHOHAayuHyto
cywHocmb npobiem,
B03HUKAIOU{yI0 8 X00e
npogeccuoHanbHou

desime/ibHOCMU.

3. CTpyKTypa U copepkaHHve AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIIIUHBI

oyHasA
OO011as TPY/0EMKOCTD, 3.€. 18
Yacos 1o yue0HOMY IJIaHY 648

B TOM 4HuC/Ie

ay/JUTOpPHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHSA JIEKIIMOHHOI'0 THUIIA 198

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYecKue 3aHATHS / 1a0opaTopHbIe padoThI) 198

- KCP 9
caMocTosTe/IbHasA padoTa 117
IIpomexyTouyHas arrecTanusa 126

JK3aMeH, 3aUéT

3.2. CozepxaHWe JUCIUTIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEeO0eHHO20 HA HUX Koauuecmed

axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamutl)




HaumeHoBaHue pa3fiesioB 1 TeM JUCLMIUIUHBI Bcero B TOM UHcCIe
(uacsr)
KonTakTHast pabora (pabota Bo
B3aUMO/IeCTBUU C TIperioJjaBaTesieM),
Yachkl U3 HUX
3aHATHS CamocrosiTesibHast
CeMHHapCKOro paGora
3aHsATHS THTa obyuatowerocs,
JIEKLMOHHOTO | (TIpakTHueckue | Bcero qackl
THUMa 3aHsATHsA/Mabopa
TOpHBIE
paboThbI), yacel

0 0 0 0 0

¢ o) P ¢ o

0 0 0 0 0
Paspgen 1. Liuronorus. 29 14 14 28 1
Paszpgen 2. I'ucrosnorusi. 42 20 20 40 2
Paspen 3. OpraHorpadusi. 70 32 32 64 6
Pasgen 4. Husmme pacTeHus, rpu0Bl, JTHIIAHHAKH. 71 34 34 68 3
Paspen 5. Beiciiie criopoBble pacTeHUs. 48 14 14 28 20
Paspen 6. CemeHHble pacTeHUsl. 58 18 18 36 22
Pa3gen 7. ®U3M0IOrHs pacTUTETbHOM K1eTKU. BoaHbIi 0OMeH pacTeHHi. 46 14 14 28 18
Pazpen 8. ®orocunTe3. KopHeBoe nuTaHue pacTeHUH. 61 20 20 40 21
P 9. i. I1

asgen 9. [Jpixanve pacteHuil. [TlepeiBrokeHre MUTaTe/IbHBIX BEILECTB MO 44 16 16 39 1
pacTeHu1o.
P 10. P i O
a3/1§n oCT U paaBI:m/Ie pacteHuil. PU3KOIOrMUECKHe OCHOBBI 44 16 16 39 12

YCTOMUMBOCTU pacTeHHUIA.
ATtrecrarust 126
KCP 9 9
HWtoro 648 198 198 405 117

CojepikaHue pa3/ie/ioB M TeM AUCIUIUTHHBI

Pazgen 1. uronorus.

OO6mjast XxapaKTeprUCTHKA YKapHOTUYeCKOW pacTUTeIbHOM KeTKu. VcTopust u3yueHus KIIeETOUHOTO CTPOeHHs
pacTeHuil. 3HaueHUe TeOpUM KJIeTOUHOIO0 CTPOEHUS OpraHu3MoB. Pa3BuTre npefcTaBaeHnH O KJIeTKe B CBSI3U C
COBepILIeHCTBOBaHNEM MeTO/I0B M3yueHUst. CBETOBOM U 3/71eKTPOHHBIN MUKPOCKOIIB.

YcTpoicTBo MUKpOCKomna. CTpoeHHe pacTUTebHOM KIeTKU. [1macTi/ibl pacTUTeIbHOM K/IeTKU. 3arnacHble
BelllecTBa KJieTku. Kprcrammnueckue Bkitodenusi. KnerouHast 000s10uka: epBUYHasi M BTopuuHast. THITbI
nop.OT/IMYMsl paCTUTEIBHOM KJIETKH OT )KUBOTHOM. CBsI3b 3TUX OT/IMYHMI C TUTIOM 0OMeHa BeljecTB. Da3bl
Pa3BUTHS pacTUTE/NBHBIX KeToK. @a3a sMOpUoHaIBHOTO pocTa (MepucTeMaTrueckasi), Gasbl pacTsHKeHus,
mubdepeHLyauy (Crieliaan3alim), 3peyiocTy, crapeHrst. CUMIACTHBIA M UHTPY3UBHBIN POCT K/IETOK.
Marepanusi. @opmupoBaHre MeXK/I€THUKOB.

Pa3nen 2. I'ucrosnorus.

Bepxyieunsle MepricTeMbl. CucTeMa NMOKPOBHBIX TKaHei. [TpoBogsiie TkaHU. IIpoBoasiiye MyuKH.
Pusozepma (arubnema), ee hopMUpOBaHKe, CTPOEHHE U AeSITeTbHOCTb. Tprux06/1acTbl M aTpUX006/1acThl.
KopHeBrbie BosiocKH, ux 006pa3oBaHue, GYHKIWH, IPOJO/DKATETHHOCTD XU3HU. JK30/|epMa U SH/0flepMa, Kak
TKaHH, Pery/JMpyoL1e MPOMUCX0XKAeHe BeleCTB. ACCUMWISIIUOHHbIe TKaH!U. VX cTpoeHure, QyHKLWU U
pasMelljeHue B Tesle pacTeHus. 3anacaroljie TKaHU. AspeHxuMa. Vix 6uonoruueckoe 3HaueHue.
BeiziemuTesnibHble TKaHU. JKesie3nCThle TPUXOMBI, HEKTapHUKH, THAATOABI. CMOJ/ISHBIE XO/bl, MIIEUHUKY.
Mexaauueckue TkaHu. OO1i1e YepThI CTPOEHKSs], 3HaUeHre, pa3MelrieHue B Tesie pacteHus. OcobeHHOCTH
KOJUIeHXVUMBEI, ee BUzbl. CKinepeHxumMa. BosiokHa 1 ckiepenzibl. Oco6eHHOCTH pocTa BOIOKOH. [TpakTrdeckoe
3HaueHHe BOJIOKOH.




Pa3pen 3. Opranorpadusi.

BereTaTrBHbIe 1 TeHepPAaTHBHbIE OpraHbl TOKPHITOCEMEHHBIX pacTeHUi. [lepBUUHOE ¥ BTOPUYHOE
aHaTOMHYeCKOe CTPOeHHe KOpHs. AHaTOMUYecKoe cTpoeHue cTebJist ABYAOMbHOTO PacTeHus! (ITyYKOBLIM THIT).
Amnaromuueckoe ctpoeHue crebeli 0JJHOAOMBHBIX PaCTeHNH. AHATOMUYeCKOe CTpOoeHe cTebIs PeBeCHOro
pacTreHus (Ha IpUMepe COCHBI U uTibl). CTpOeHHe ceMeHH L{BeTKOBBIX pacTeHui. Mopgosioriuueckuie TUIIBI
ceMsiH. X03sIliCTBeHHOe 3HaueHue ceMsiH. [1okoii ceMsiH. Y cnoBus nipopactanus.. HazjzeMHoe U mo/j3eMHOe
ripopactanue. Tumbl TpopocTKoB. Mopdooruueckoe CTpoeHHe JIUCTA, TUTTBI TIPOCTHIX U CJIOXKHBIX JIMCTHEB.
JKunkoBanue nvcra. AHU30QUINS U TeTepodUIIHs.

Amnaromuyeckoe ctpoeHue sicta. OOIMe 3aKOHOMEPHOCTU CTPOEHHUS 1[BeTKa. DOpMYJIbl M iarpaMMbI.
Crpoenue u knaccudukauus corpetuii. CTpoeHre U KiaccugpuKaLys mioJ0B.

Crerinanu3zaius ¥ Mmetamopdo3 noberos. TToz3eMHbie ToOery: KOPHEBUIIle, CTOJIOHBI U K/TyOHH, JTYKOBULA U
KnyoHenykoeuiia. Kayaekc. HazizeMHbIe CrieljiaJu3UpOBaHHbIe TOOETH U UX YaCTH: YCbI, TIOOErH JIMCTOBLIX U
cTe0JIeBBbIX CyKKYJ/IEHTOB, KIaJoAnd, GUIIoKIaauy v GUIIOANH, KOMIOUKU U YCUKH.

OO0m1e cBe/ieHNs 0 Pa3MHOXKEHUHN pacTeHu. BocrpousBeieHre U pa3MHOXKeHWe pacTeHui. becromnoe u
T10/I0BOe Pa3MHO)KEHHSI.

OKoJiorruecKrie TPYTITBI U XKU3HEeHHbIe (hOPMbI, BO3PACTHBIE M3MeHeHHs pacTeHUl. [IpuciocobieHre pacTeHui
K ycioBusiM obutanusi. Ob1riee rpezctaBiieHre 00 KOOTHUECKHX TPYIITIAX U KM3HEeHHBIX (hopMax.

Pasgen 4. Husimme pactenusi, rpuObl, TAIIAHHUKH.,

Beenenue. [Ipenmer, 1ieu, 3afjau, MeTO/IbI CHCTEMATUKU pacTeHui. VICTopust pa3BUTHSI CUCTEMAaTHKH. S13bIK
cucteMatyku. OOIjast XxapakTepruCTHKa Bogopociei. Mopdosioro-6ronoruyeckiue 0COOEHHOCTH CHHE-3e/IeHBIX,
[TMAaTOMOBBIX, 3e/IeHbIX Bojlopoc/ieil. OcoOeHHOCTH pa3MHOXKEHUS. 3HaUeHHe B TIPUPO/Ie U X03AHCTBEHHOM
JlesiTe/IbHOCTH YesioBeKa.

Mopdonoro-6uonoruueckre 0co6eHHOCTH KPacHBIX U Oyprix Boglopocieil. OcoOeHHOCTH pa3MHOXKEHUS.
OKoJIorHs BOIOPOC/Ieli. 3HaueHue B IIPUPO/ie M XO35MCTBEHHOU [1esITe/IbHOCTH YesloBeKa.

OO611as xapakTepucTrKa rpuboB.(0CHOBHBIe K1acchl). Mopdosioro-6uonoruueckie 0cobeHHOCTH,
pa3MHOKeHUe, PUTOTIaTOTeHHbIe IPUOLI, TPUOBI-TIapa3UThl. 3HaUeHHe TPUOOB B MPUPO/IE U XO3HCTBEeHHOM
JlesiTe/IbHOCTH YesioBeKa.

Oowmurietsl, 3uromuiieTbl. OCOOEHHOCTH CTPOEHUS U Pa3MHOKeHHsI OCHOBHBIX TIpeZicTaBuTe/Neld. BumjoBoit
COCTaB, KTacCU(UKAIHS.

Ackomutietsl, 6azuaromuLieTbl. OCOOEHHOCTH CTPOEHHS U Pa3MHOKEHUsI OCHOBHBIX TIpeJicTaBuTeseld. BumoBoit
COCTaB , KjlacCUu(UKaLysl.

JIvaiiaukuy. O611jasi XxapakKTepUCTHKA, SKOJIOTHS, )KM3HEHHbIe (JOPMBI, aHaTOMUUYeCKOe CTPOeHHe,
pa3MHOKeHHe. 3HaueHue JIUIIIaHUKOB B TIPUPO/Ie U X03SIMCTBEHHOM JiesITe/TbHOCTH UesioBekKa.
JIvixeHOUHUKAaLIYS.

Pa3pen 5. Briciiive criopoBble pacTeHUs.

OO0111as XapaKTepPUCTHKA BBICIIMX pacTeHHi. OCHOBHBIE OT/IE/bI CIOPOBLIX PACTeHUH. 3aKOHOMEPHOCTH IMKJIOB
Pa3BUTHSI CIIOPOBBIX pacTeHUH.

CriopoBbIe pacTeHus:: MOXOBHIHBIE. Mopdosioro-6uomoruueckrie ocobeHHOCTH. Pa3MHOKeHue,
npeAcTaBUTeNN. 3HauUeHWe B TIPUPO/Ie U >KHU3HeesATeIbHOCTH YenioBeka. [IpeacraBuTenu Bo diope
Hixeropoackoii 06/1acTH.

CrniopoBble pacTeHusI: JIayHOBUHBIE, XBOLLeBUHbIe Mopdosioro-6rosornyeckre 0COGEHHOCTH.
Pa3mHOKeHVe, npefcTaBUTeNH. 3HAUeHNe B IIPUPOJE U JXU3HeleaTe/IbHOCTH uernoBeka. [IpescraBrureny Bo
¢ope Hikeropogckoii o6iactu.

CriopoBble pacTeHusI: MaropOTHUKOBHJHbIE. Mopdosoro-6ronoruyeckue ocobeHHOCTH. Pa3sMHOKeHue,
Tpe/ICTaBUTe/H. 3HauUeHue B MPUPO/Ie U )KU3HeesITeTbHOCTH uesioBeka. [IpeacraBuTeny Bo ¢iiope
Hwxkeropo/ckoii obmacTu.

Pazgen 6. CeMeHHbIe pacTeHUs.

OO011asa XapaKTepUCTHKA BLICIINX pacTeHui. OCHOBHBIE OT/Ie/Ibl CEMEHHBIX PAaCTeHHH. 3aKOHOMEPHOCTH ITUKJIOB
Pa3BUTHSI CEMEHHBIX pacTeHHH.

T"omoceMeHHbIe pacTeHus: MOP(hOJIOT S XBOHHBIX, [TUKJT pa3BUTHA Ha TipuMepe COCHBI 0OLIKHOBEHHOM.



[BynonbHele: cem. JTtoTrKoBbIe, Po3oBbie, BoboBbie. Mopdonoro-6uonoruueckie 0cobeHHOCTH,
Tpe/ICTaBUTe/N. 3HaueHue B MPUPO/Ie U )KU3HeesITeTbHOCTH uesioBeKa. [IpescraBuTenu Bo (iiope
Hwxkeropogckoii o6sacty.

Heynonbhele: I'ybousetHbie, HopuuHukoBbie, BypaunrkoBsie. Mopdosioro-ouosnoruueckie 0co6eHHOCTH,
rpeAicTaBUTeN. 3HauUeHe B IIPHUPO/Ie U >KHM3HelesATeIbHOCTH YesioBeka. [IpeacraBuTenu Bo iope
Hwxkeropo/ckoii obsacty.

By I0/bHBIE: C/TOKHOI[BETHBIE. Mopdosoro-o1uonornyeckrie 0CoOOeHHOCTH, TIPe/ICTAaBUTENN. 3HAUEHUE B
TIPUPO/Ie U )KU3HE/IeTeIbHOCTH uesioBeKa. [IpescraBureny Bo diope Hukeropozckoii o6/1acTu.
OpnHononbHbIe: JIunelinbie, 3nakoBbie, OcokoBbie. Mopdosoro-6roornueckrie 0cOOEHHOCTH, TPeJCTaBUTEH.
3HaueHHe B TIPHPOJe U XKU3HeesTeTbHOCTH YesioBeka. [1peacraBurenu Bo ¢iope Hikeropockoii obmacty.
Pazgen 7. ®U310/I0THS paCTUTEIBHOMN KIeTKH. BoaHbIN 00MeH pacTeHHH.

MecTo ¢u3r0/I0THM pacTeHU B CCTeMe HayK. 3aJjauy, MeTO/Ibl U HampaB/ieHust (PU3MOI0TUN PACTEHUH.
[ToctynieHue BoApbl B paCTUTENBHYIO K/eTKy. PacTuTesibHast KjleTKa Kak OCMOTHUecKasi CUCTeMa.CTPYKTypHas U
(u3noiornyeckasi eJUHNUIIA PACTUTE/ILHOTO OpraHu3Ma. XUMHUecKre BellleCcTBa, BXO/AIIe B COCTaB
pacTuTenbHOM KieTKW. OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI paCTUTeIbHOM K/I1eTKUA. MoseKy/sipHble OCHOBBI
XpaHeHUs ¥ peau3aliiy Hac/ieCTBEHHOW MH(OpMaI[UH.

CTpyKTypa 1 CBOUMCTBa BoAbl. buosiornueckas poJib BoAbl B pacTeHud. Tpancnupanus. [ToHsTue o
TpaHCMUpaLMK U ee 3HaueHHWU. CTpoeHHUe JIMCTa Kak opraHa TpaHcnupaiuu. Y crbuiia. CTpoeHe yCThUL] Y
O/THO/TOJILHBIX U ABY/IO/IbHBIX. Y CThUYUHAS U KYTUKYJISIPHAs TPAHCITMPALIWK. DTarbl YCTBUUHOW TPAHCITUPALIUH.
Tunb! ABWKEHUs YCTBULL: TUAPOAKTUBHBIE, THPONAaCcCUBHLIe, GoTOaKTHBHBIE. [loCcTyIUIeH e U TepeaBKeHre
BOZIbI B pacTeHUW. KopHeBasi cricTeMa - OCHOBHOM OpraH MorviolleHust BoJsl. Mopdooruueckue u
aHaTOMHYeCcKre 0COOeHHOCTH KOPHEBOM CUCTeMbl. BepXHUM 1 HW)KHUM KOJIbLIEBBIE JBUTATe/Td BOAHOTO TOKA.
I'yrraims v riau pacrenuit. KopHeBoit faBnieHne. I'UoTesnl, 00BSICHSIIONIE MeEXaHHU3M KOPHEBOTO JaB/IeHMUSI.
IlepenBrxeHre BOAbI IO paCTeHUIO. ATIONIACT U CUMILIACT. [IoHATHe Koresuu v ajresun. BiusiHve BHEIIHUX
YCJIOBUM Ha MOCTYTI/IeHWe BO/Ibl uepe3 KOPHeBYIO cucteMy. @opMbl Bo/bI B MouBe. JloCTymHas U HeIOCTYITHast
BoZia. BnaskHocTh 1 K03 duiiveHT 3aBsiiaHysl. MepTBbIi 3aTac BjlaTy B TIouBe. 3aBUCUMOCTh MEPTBOTO 3ariaca
OT MeXaHWYeCKOro cocTaBa MoyBbl. Pr3nonornuecke 0OCHOBBI YCTOMUYMBOCTHU pacTeHWH K 3acyxe. BoaHbli
00MeH pa3MUHBIX YKOJIOTMYEeCKUX IPYII PaCTeHUM: TUTPOPUTEI, Me30(HUThI, KCEPOPUTHL.

Pa3pen 8. ®orocunTe3. KopHeBoe NMyTaHUe pacTeHUM.

Ob11iee ypaBHeHHe oTocrHTe3a. Kocmuueckas posb otocrHTe3a. CTpoeHHe CTa Kak opraHa )OToCHHTe3a.
XIOpOM/IacThbl U UX PO/b B oToCHHTE3e. XI0POGU/IIbI, KAPOTUHOU/IBI, (GDUKOOUIUHBL. UX XMMUYeCKast
CTPYKTypa, PaclipoCcTpaHeHNe B paCTUTe/IbHOM MUpe. DHepreTrka (hoTtocuHTe3a. CBeToBasi U TeMHOBast a3kl
tdotocunTe3a. BusiHve yciioBuit Ha nipotiecc hoTocuHTe3a. Metoab! usyueHus otocuHTe3a. EAUHULIBI
u3Mepenust horocuHTesa. [lHeBHOH X0/ GoTocuHTe3a. POTOCHHTE3 U ypOXKai. Yposkail OMOIOrHUecKuil 1
X03SIICTBeHHBINA. 3aBUCHMOCTD YpOsKasi OT UMCTOM TIPOAYKTUBHOCTH (hOTOCUHTe3a. [1epCrieKTHBEI yayullleHHst
(hoToCHHTeTHMUECKMX TTI0Ka3aTesiel ¢/x pactenuit. C3, C4 — pacrenus, CAM-dorocuHTe3, poTobIXaHME.
[NoctynyieHue coneli B pacTUTeNbHYIO K/1eTKy. [laccMBHOe 1 akTUBHOe MOCTYyIIeHre. DTarlbl OCTYIIeHUs
cosneit. OcoOOeHHOCTY MMUTAHUS PACTeHHUH a30TOM.

dusmonoruyeckas posib Makpo- 1 MUKp03/eMeHTOB. [Ipi3Haky cTpaiaHusl paCTeHUM MTPU HeZloCTaTKe
OTJe/IbHBIX 3/IEMEHTOB MUTaHKs. Y KJIOHSIOIIMeCs] TUITbI a30THOTO NMuTaHusl. [1o/y mapasuThl, apasurhl,
HAaCeKOMOsIZIHbIe pacTeHus1. PU3H0IOTHUeCKe OCHOBBI TPUMeHeHHs y100peHni. BereTarjuoHHbBIN 1 110/1eBOM
OTIBITBI, 0COOEHHOCTH UX TPOBE/IeHHS], TOBTOPHOCTb, TOUHOCTH U IOCTOBEPHOCTD OMbITa. PU3M0oI0rnyeckre
CBOICTBA yj00peHuil.

Pa3zen 9. [IbixaHue pacteHuii. [lepegBrkeHre MUTaTe/bHBIX Bell[eCTB IO paCTeHUIO.

[IpixaHue U ero 3HaU€HWe B )KU3HU pacTeHui. [TyTu AbixaTenbHOT0 06MeHa. I TMKOMUTUYeCKU MyTh JbIXaHUS.
I'makomms, uukn Kpebca, OTL. XemMuocMoTHueckast TeOpusi CONPsDKeHuUst OKucieHust 1 GpocdoprmpoBanus (110
Mutuenny). BiusiHue pa3nuuHbix (akTOpOB Ha AbixaHue. MeTo/bl H3MepeHUst HTHTeHCUBHOCTU JbIXaHUs.
B3auMocBs3b JpIXaHus C APYTUMH Tpotieccamu. [TeHTo30d0CchaTHBIN Ty Th ABIXaHUS.

[lepenBrkeHre TUTaTeNbHBIX BeleCTB B pacTeHUU. BXofsmmuii TOK nuTaTe/IbHBIX BelljecTB. Pomb
TPAHCITUPALIMU B 3TOM TpoLecce.



BiusiHue BHeIIHUX YC/IOBUM Ha Mepe/iBryKeHNe BellleCcTB 1o (i05Me. KpyroBopoT MUHepasibHBIX 3/1EMEHTOB B
pacreHuu (peyTuau3alys HOHOB). PacripeiesieHrie MUHepa/IbHBIX 3/1eMEHTOB B pacTeHUH. TpaHCIIOPTHbIe
(opMbI OpraHuueckux BerjectB. OCOOEHHOCTH CTPYKTYPHI 3/1eMeHTOB (103Mbl. HUCXOSIHIA TOK BEIeCTB TI0
(bnosme. BiusiHue BHeIITHUX YCIOBUM Ha Tepe/iBrkeHue BelllecTB 10 dosme. Vccnenosanus A.JI1.KypcaHosa.
I'unoTe3bl, 0OBSICHSIOIME MeXaHU3MBbI Tlepe/IBIKeHHsT MUHePaTbHBIX BEIeCTB BO (o3Me.

Pasgen 10. Poct u pa3sBuTHe pacTeHuil. PuU3no010ruuecKyie OCHOBBI YCTOMUMBOCTY pacTeHUI.

[NoHsTHE pocTa U pa3BUTHS pacTeHUM. B3aumocBsi3b pocTta u pa3Butusi. Kpurepru pocra v pa3BUTHSL.
dopmoobpa3oBaTeibHbBIE MTPOLeCChl, COTIPOBOXKIAIOLIME POCT pacTeHri. Tpu ¢a3bl pocTa K/IeToK, YC/I0OBHOCTh
3TOro pasjeneHus. bosbiuas KpyBas pocra. BivsiHue BHeIIHMX YCI0BUM Ha poCT (TeMIiepaTypa, CBeT).
3HaueHHe KPacHOTO M Jja/ibHero KpacHoro npeta. @UToxpom, ero XumMudeckast Ipupoa u Gpusnuoaorndeckrie
JelicTBrsl. PUTOrOpPMOHBI KaK OCHOBHBIE PeTy/ISITOphI IPOLIeCCOB pocTa U pa3BuTHs. OcobeHHOCTH pocTa
pactuTenbHOro opranu3ma. Obpa3oBaHure ceMsiH U TUI0A0B. KyibTypa M301MPOBaHHBIX TKaHel U KIIeTOK, U
WCTIONb30BaHKe ee B CesieK[UY U OMoTexHoMoruu. [BrkeHre pacteHnid. du3nosiornyeckast prUpo/ia MOKOsT
pacteHuit

Pa3nnuHble BUABI YCTOMUMBOCTH. Y CTOMUMBOCTD PACTEHMI K HU3KOW OTpULIaTeIbHOM TeMIiepaType.
3UMOCTONKOCTb pacTeHui. X0y1010yCTOMUMBOCTb. CoJleyCTOMUNBOCTb. @U3NOIOTHS pacTeHul B yCTOMYMBOCTH
NpoTHUB 3abosieBanHust (MMMyHHTeT). [IpUUMHBI TOeM pacTeHW MPY TeMIiepaType HIbKe HYJIs.
Mopo30oycToiunBOCTb. 2KapoCTOHKOCTb.

4. YueOHO-MeToAMYeCKOe ofecrieyeHre CaMOCTOSITe/TbHOW Pad0ThI 00yJaroUXCsl

CamocrosiTenibHasi paboTa 00yuarOL[UXCs BK/IOUaeT B CeDOsi MOATOTOBKY K KOHTPOJIHBIM BOITPOCAM U
3a[jaHUsIM JIJIsl TeKYIero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud 0 WUTOraM OCBOEHUS JUCLIATIIUHEI
NpUBeJIeHHBbIM B I1. 5.

151 obecrieueHrst CaMOCTOSITe/IbHOM PaboThl 00yUaroIIMXCsl UCTIOMb3YIOTCS:

- 9J1IeKTpOHHBIN Kypc "boTtanuka" (https://e-learning.unn.ru/course/view.php?id=7254 (aHatomus u
MopdoJiorusi pacteHuit); https://e-learning.unn.ru/course/view.php?id=7256 (cucremaTnka pacTeHui);
https://e-learning.unn.ru/course/view.php?id=8133 (du3uonorus pacteHui).).

Wuble yueOHO-MeTOAMUYECKHe MaTepHasibl: YueOHO-MeTo[uUecKre T0KyMeHThI, perjlaMeHTUPYOIIe
CaMOCTOSITe/IbHYIO paboTy

ajipeca ZOCTyTia K JOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf

5. ®oHJA OLEHOYHBIX CPEJCTB /I/Isi TeKYIero KOHTPOJIi YCIeBaeMOCTH U TPOMEeXYTOYHOM
aTTecTalM Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIsA yCIeBaeMOCTH € yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (oLeHOYHOe CpeACTBO - [lokjaj-mpe3eHTalusi) AJA  OLIEHKH
copmupoBanHocTu KomnereHiuu YK-1:

CEMECTP 1
1. CTpoeHue pacTUTeTbHOW K/IeTKH TIJI0OZI0B U JIUCTbEB PACTeHUH.
2. XJ10ponnacTsl ¥ XpOMOIUIACTHI B KJIeTKaX PasHbIX IJIOZ0B U JIUCTHEB.
3. KpaxmasbHble 3epHa, KPUCTa//Ibl OKCaiaTa KajbLs B OpraHax pacTeHU.
4. CtpoeHue areKCoB mobera ¥ KOpHs Pa3HbIX BHUZOB PaCTEHUH.



7.
8.
9.

10.
11.
12.
13.

14.

. CTpoeHue 3n1/iepMbl KOMHATHBIX paCTeHUM.
. Buzpl Tpuxom pacTeHuit MeCTHOM (JIOpHI.
. Bupl NpoBOAALMX ITyUKOB Y paCTeHUM pa3HbIX KJ1aCCOB U CEMEMCTB.

CEMECTP 2

. CtpoeHue aHjpolesi (Wid TuUHelles]) LIBETKOB Y [Ipe/CTaBUTeNell pa3/uyHbIX CeMelCTB

pacTeHUH.
Mopdonornueckrue 0COOEHHOCTH TI/IO/OB.

. Mopdonorus nonurenyeckux U MOHOTeINYeCKUXCUH(IOpEeCLIeHLIMM Y pacTeHUi pa3InyHbIX

CeMeUCTB.
Ocob6eHHOCTH MOP(OIOTHUECKOT0 U aHATOMHUUECKOTO CTPOEHUSsI CTe0JIst U JIMCTHEB Y paCTeHUH
PasHbIX 3KOJIOTUUeCKUX TPYIIIL.

. CTpoeHme u pacriosio)keHue MoYeK BO30OHOB/IEHHS Y PACTEHUI Pa3/TUUHBIX )KU3HEHHBIX (opM.
. IlpucriocobneHusi B CTPOEHWM IBeTKA K TIePEKPECTHOMY ONbUIEHHIO (BETPOM WM

HaCeKOMbIMH).
[Tpopacranue cemsi. CTpoeHue U (hOpMUPOBaHUe TTPOPOCTKOB Pa3/IMUHBIX PaCTeHUH.
dopmupoBaHue MPUAATOYHbIX KOPHEH Ha IMPOPOCTKaX.
deHoOrMUeCKUe U3MeHeHHsl B MUPe pacTeHUH.

buonoruueckrie 0cO6€HHOCTH pacTeHUM OT/AeNbHBIX BUAOB WU CEMEeICTB.
JKu3HeHHbIe (OPMBI PaCTeHHUH C 3UMYIOIIUMU 3e/IeHbIMU JTUCThSIMHU.

JlekapcTBeHHbIe (WJIH SIJOBUTBIE) paCTEHHs PAa3/MUHBIX PaCTUTEIbHBIX COOOIIeCTB.

CpaBHuTesibHass MOP(O/IOTUsT BereTaTUBHBIX W T'eHepaTUBHBIX OPraHOB pacTeHUM
ogHOro cemedcTBa (W AByx cemeiicTB) (CeM.Po3oliBeTHbIe, Tlac/lieHOBBIe, T'yOOI[BETHBIE,
HOPHUYHHUKOBBIE, 6000BLIE U Jp.)

BerertaTriBHOe pa3MHO)KeHME KOMHATHBIX PACTEeHUM.

CEMECTP 3

. OpHOK/eTOUHBIe BOZAOPOC/W: 0OIass XapaKTepUCTHKa, KaaccuduKaiusi, 0C00eHHOCTH

pPa3MHO’KeHUsI, 3HaUeHue.
MHOTrOK/IeTOUHble  BOZIOPOC/H: 00Iasi XapaKTepUCTHUKA, KaaccuduKaius, 0COo0eHHOCTU
pPa3MHO’KeHUsI, 3HauUeHue.
ITouBeHHBIE BOZOPOC/IN.
BuzoBoii coctaB Bogopocieli Hikeropozackoit oopacTy.
Otpen CuHe-3eieHble BOJOPOCIIN.
Otpen [lnaTomMOBBIE BOJJOPOC/IH.
Otpen 3eseHble BOAOPOCIN.
Otpen KpacHblie BOZOPOCIN.
Otpen Bypeie Bogopoc/u.
Otpen XapoBble BOJOPOC/IH.
Otpen Cv3eBUKH.
Cbeno0HbIe U SIJOBUThIE TPUOBI.
I'puOBI - ABOMHUKHY.
I'pybbl B pa3BUTHM LIMBUIK3ALIUM.
I'prbbI KaK 0ObEKTHI TeHeTHUECKUX HUCC/IeJOBAaHUM.
I'pubbI-riapa3uThl, 0COOEHHOCTH WX LIUK/IOB Pa3BUTHSI.
JIMaliHUKW: 5KOIOTMUecKre TPYMIbl U )KU3HEeHHbIe (DOPMBI.
BuoBoii coctap ummaiHUKoB Hikeropozckoii 06/1acTi.



CEMECTP 4

1. Xapakrepuctuka otgena MoxoBuaHble. OCHOBHBIE TIpe/icTaBUTENN BO (pyiope Hirbkeropozckoi
obmacTu.

2. XapakTepucTuka oOTAena  XBolleBUHble. OCHOBHble  TIpeJCTaBUTeNId BO  (uiope
Hwxeropopckoii 06/1acT.

3. XapakTtepuctuka otfena IlnayHoBuaHble. OCHOBHbIe  TIpeJCTaBUTeNd BO  (piiope
Hwxeropozckoii 06/1acTH.

4. XapakTepucTuka oOTAena IlamopoTHUKOBUHbIe. (OCHOBHbIE TIpeZiCTaBUTeNM BO (iope
Hwxeropozckoii 06/1acTH.

5. Xapakrepuctuka otjena ['omocemeHHble. OCHOBHbIe — TIpe/icTaBUTeNIM BO  (iope
Hwkeropogckoii obmacTy.

6. Xapakrepuctuka otgena [lokpbiTocemMeHHble. (OCHOBHbBlE IIpeJCTaBUTeNd BO  (uiope
Hwkeropogckoii obmacTu.

Kputepun oneHuBanus (0LleHOYHOE CPeACTBO - JloKn1a-nipe3eHTalMA)

OneHka Kputepun orjeHMBaHuUs

JIOKJIaZl TIOJTHOCTBIO PaCKphIBaeT OCHOBHBIE BOIIPOCHI TEOPETHUECKOTO MaTepHasa.
OT/IMYHO I'nyboKo, copepKaTesbHO 1 MOJTHO PaCKphITa TeMa Mpe3eHTaL[|H, TPaBUIbHOe
KOMITO3ULIMIOHHOE 0opM/IeHHe, i13aiiH, aHUMAaL[IOHHOE COTIPOBOXK/eHue

JIOK/1aJl YaCTUYHO PacKpblBaeT OCHOBHbIE BOIPOCHI TEOPETUUECKOr0 MaTepuara.
XOPpOLII0 PaboTa yaCcTUYHO pacKphIBaeT TeMy Ipe3eHTaL|H, UMeeTcs Ar3aiiH 1
KOMITO3ULIMOHHOE 0)OpMJIeHHeE.

JIOK/1a/; B 0OLIMX yepTax pacKpblBaeT OCHOBHbIE BOIIPOChI TEOPETHUECKOTO
VZI0B/IETBOPUTE/ILHO Marepuaa. [Ipe3eHTarys B 00X YepTax pacKphIBaeT OCHOBHBIE BOTIPOCHI,
YaCTUYHO TIPe/CTaB/IeHO KOMITO3ULIMOHHOe odopMIieHH e U JU3aiiH

JIOK/1aJl He PaCKpbIBaeT OCHOBHbIE BOIIPOCKHI TEOPETHUECKOT0 MaTepuara.
Hey/ioB/ieTBOpUTebHO  [Ipe3eHTarysi He pacCKpbIBaeT OCHOBHBIE BOTIPOCHI, He Y/IOBIETBOPUTEILHOE
KOMITO3ULIMOHHOE 0(opM/IeHHe U Ar3aiiH.

5.1.2 TunoBble 3ajaHusa (OLeHOUHOe CpeACTBO - Ompoc) AnsA OLeHKH C(opMHPOBAaHHOCTHU
KomneTeHiuu YK-1:

CEMECTP 1
Tema. 3annacHble BelecTBa KjieTku. Kpucranisl.
1. B uem pasHulia MeXay NepBUYHBIM ¥ BTOPUUYHBIM KpaxmaioMm?
2. B uem oT/inure GesTKOB 3aracHbIX OT O€/IKOB KOHCTUTYI[UOHHBIX?
3. B ueMm 3ak/irouaeTcss IpeMMYLLeCTBO >XMPHOIO Macjla KakK 3aracHoOro IpoAyKTa CeMsiH I10
CpaBHEHMIO C KpaxMasioM U benkom?

Tema. CucTeMa NOKPOBHBIX TKaHeH.
1. OOBACHUTE MEXaHU3M JIBWKEHUS YCThHHII.
2. Kak uepe3 rpo0OKy MpOMCXOAUT ra3000MeH 1 TPaHCTIMPALs?



Tema. MexaHuueckue TKaHHU
1. HO‘-IEMy KOJIJIEHXMMa CBOMCTBEHHA MOJIOAbIM OpraHam paCTEHI/IH?

Tema. IIpoBojsile TKaH!
1. Tlouemy KosibuaThble U CHUPaIbHble COCY/bl CBONMCTBEHHBI MOJIOJbIM OpraHaM pacTeHWH, a
TIOPHCThIE, CETUATO-TIOPHCThIE 1 JIECTHUUHBIE — O0JIee CTapbiM?

Tema. CTpoeHue ceMsiH Y IPOPOCTKOB.
1. Kakue ycnoBusi (hakTopbl) HeOOXOAUMBI [I7IsI IPOPACTaHUsI CeMeHU?
2. Kakue TuIibl mpopacTaHus ceMsiH Bbl 3HaeTe? [IpyBecTy NpuMepsl U yKa3aTb OCHOBHbIE
OTJIMYMSA PA3HBIX TUIIOB IIPOpaCTaHus.

CEMECTP 2
Tema. [TlepBuyHOe U BTOPHUYHOE CTPOEHHE KOPHS
1. Yro TaKoe «IOKOSALMIACS LeHTp»? B Kakol 30He KOPHSI OH HaXOJUTCSl, KAKOBO €ro CTPOeHHUe U
GyHKIMMN?
2. YTo MpouCXouUT C NepBUYHOM KOPO MPU 1epexo/ie KOPHS BO BTODUUHOE CTPOeHue?

Tema. Mopdosiorus ucra. JIucropacnosioxeHue
1. Yto Takoe retepoduiivs U anuzopuiusa? [IpuBegyTe IpUMepHI.
2. Yto Takoe 1MCTOBas MO3aukKa?

Tema. AHaTOMHYECKOe CTPOeHHe JINCTA
1. Kak no aHaTOMH4YeCKOMY CTPOEHHIO Orpe/ie/IMTh MOP(OJOrMuecKy BEPXHIOI0 CTOPOHY JIMCTA
Me3ocwuTa?
2. Kakue npr3HaKd MHUKPOCKOIMUECKOW CTPYKTYPhI JIUCTa CBUJETENbCTBYIOT O KCEPOPUTHOCTH
pacTteHui?

Tema. Tema: AHaTOMHUYECKOe CTPOeHHe CTed/Isi ABY/0/IbHOr0 pacTeHNs (MyYKOBBIN THIT)

1. Kakue pa3muuusi UMeIOTCSI MeX/y CTe0JsieM ¥ KOPHEM TpU Tiepexo/ie OT TIePBUYHOTO CTPOEHUsT
BO BTOpUYHOeE?

2. Kakasi pa3HuIla MeX/ly pacIiojiokeHreM MeXaHHueCKruX TKaHel B cTebie U KopHe?

3. Tlo KaKvM NpHU3HaKaM MHUKPOCKOITMUECKON CTPYKTYPbl MOXKHO OT/IMUKTH CTe0eslb OT KOpHS?

Tema. AHaTOMHUECKOE CTPOeHHe CTel,Is1 APeBeCHOro pacTeHus
1. C ueM cBs13aHO 0Opa3oBaHMe MOJUUHBIX KOJIel] BTOPUUHOM JIpeBecHHbI? UTo Takoe 3a00/I0Hb?
2. Yto Takoe s7poBas ApeBecruHa?

Tema. Meramop¢o3b1 modera
1. Kakue Hazi3eMHBIe MeTaMOpQ03bI TToOera pacrpoCcTpaHeHbl B IPUPO/ie U KakK [[0Ka3aTh UX
noberoBoe MPOUCXOKAeHHe?
2. Ha3zosure nog3emHbie MeTaMopdo3bl obera, nx GpyHKLIWU U JOKa3aTeabCTBa M00eroBoro
TIPOUCXOKIEHUSI.
3. [okaxure roberoBoe MporcxokaeHre GUIIOKIaJUK UTTHLBI ¥ KJIaJ0VH KakTyca. B uem nx
pasiiuuve?

CEMECTP 3
CuHe-3e/1eHble 8000poCaU
1. CriocoObl pa3MHOKeHHS LIMaHeH.
2. Mopdoiioro-6ronoruueckre 0COOeHHOCTH OCIIWIJIITOPUU U HOCTOKA.
3. 3HaueHMe I[haHeM.



Juamomosble 8000poCaU
. MexaHu3Mm [IBW)KeHUs] TeHHATHBIX AUaTOMe.
. 3HaueHHUe AMaTOMOBBIX BOZOPOCJIEH.

3eneHble so0opocau

. Mopdonoro-6uosioruueckue 0co6eHHOCTA M pa3MHOKeHUe XJIaMUJOMOHA/Ibl, XJIODOKOKKyMa,
BOJIbBOKCA, TUAPOAUKLMYMA, VJIOTPUKCA, TUIEBPOKYKKyMa, CIIMPOTHPHI,  K1afodopsl,
K/JIOCTepUyMa...

. 3HaueHUe 3e/IeHbIX BOZOPOCIIEN.

Bypbie 8odopocnu
. Mopdosnoro-6uonoruueckie 0CcoOEHHOCTH Y pa3MHOXKEHHe HKTOKapIlyca, JaMUHApHH,

dykyca.
. 3HaueHue OypbIX BOJOPOCIEN.

KpacHbie s8odopocnu
. Mopdosnoro-6uonoruueckre 0co6€HHOCTH U pa3MHOXKeHHe TTOp(UpkI, baTpaxocrepMyMma.
. 3HaueHMe KPaCHBIX BOZOPOC/IeH.

Cauzesuku
. Mopdonoro-6uosoruueckre 0coO€HHOCTH JTUKOTajIbl, CTEMOHUTHCA, T/1a3MOJU0(OPHI.
. 3HaueHUe CJIM3eBUKOB B IIPUPO/e U XKU3HelesTe/IbHOCTU Ye/loBeKa.

Oomurniersl 1 3UrOMHUIIEThI
. 3HaueHHe MyKOPOBBIX TPHOOB B TIPUPO/Ie U KU3HeIeATeTbHOCTH Ue/ioBeKa.

Cymuamble 2pubbl

1. 3HaueHue APOXOKEBBIX U IIJIECHEBBIX FpH6OB B XXHW3HeAeATe/IbHOCTH Ye/I0BEKd.

. 3HaueHHe MMapa3suTU4YeCKux FpI/I6OB B KH3HeOeATe/IbHOCTU Ye/IOBEKd. MepLI 60pb6bI C
MapasnTU4eCKUMH B aMU.

BbazuduanbHble 2pubbl

. OcobeHHOCTH pa3BUTHS OZHOXO3SIMHHBIX ¥ PA3HOXO3SIMHHBIX P/KABUMHHBIX TPHUOOB.

. P>kaBurHHBIe TPUOBI C TTOJTHBIM U HETIO/THBIM [JUK/IaMU Pa3BUTHSL.

. 3HaueHWe TOJIOBHEBBIX U DJKABUMHHBIX TPUOOB B JKU3HEAEATE/NBHOCTH Yel0BeKa, MephbI
60pbOBI C HUMH.

JIuwatiHuku

. AHaTOMHUECKO€e CTPOEHHE Ta//IOMOB JIUIIIaHHUKOB.

. Crioco6bI pa3sMHOKeHHsI JTUIITAMHUKOB.

. 3HaueHUe JIMIIIAHHUKOB B TIPUPO/Ie U XKU3HEJesITe/TbHOCTH YesloBeKa.

CEMECTP 4
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Moxosuouble (MapwaHyuegble)
V3 yero pa3BuBaeTCsi MPOTOHEMa?

. Kakoii Tum npotoHeMsbl xapakTepeH 151 MapIiiaHiuu?
. HazoBurte nepByto K/ieTKy criopoduTa, C KOTOPOM HauMHaeTcs AUriodasa B LIUK/Ie pa3BUTHS

MapiuaHimu?

Moxosuouble (CgpazHosble u 3eneHble Mxu)
Cpasnure ctpoenue ¢pummmansa KykyikuHa abHa U Carayma.
KakoB MexaHu3M u OHooruueckoe 3HaueHre cBepThiBaHus ¢unmians KykyiikrHa bHa?
YeMm otimuaetcsi cnoporonnii KykyikyHa jibHa 0T TakoBoro y Ciarnyma?
OOBsICHUTe MeXaHU3M TIOTJIOIeHHs ¥ TIPOBe/ieHus BoZbl y Cdarayma.
CpaBHuUTe aHaTOMUYecKoe cTpoeHHe Kayauaus KykyiikuHa abHa U Carayma.

ITnayHosuoHble
I'ne y CenaruHesuibl pacriojiaraeTcs Jurysa?
UeM OT/IMYalOTCS paBHOCTIOPOBBIE M/IayHOBU/JHBIE OT Pa3HOCIIOPOBBIX?
[Tpu Kakux yC/I0BHSIX BO3MOXKHO HOpMajibHOe pa3BuTHe rametodura [1nayHa?
[Touemy 3apocTku (rameTodutsl) CeslaruHesIbl BCErja pa3eabHOIoble?

XeouweguoHble
Kakoe cTpoenue nmeet criopanruogop?
B yeM 3aksro4aroTCsi 0c00€HHOCTH aHATOMHUECKOT0 CTPOeHust cTebsist XBoljei?
CKOJIbKO TUTOB raMeTO(UTOB MOXKeT Pa3BHUBAThCs U3 CIIOP XBOLLEM?
Uem npuKpervisseTcsi raMeTo(UT XBOIIla K 3eMyie?

ITanopomHuKo8uOHble
Ecte m1 y CasibBUHUM KOPHU?
Kakoi1 Tun crenu cBorictBeHeH LlluToBHuKy, CabBUHUN?
EcTb /11 y TaniopOTHHUKOB CTPOOH/I?
[Touemy IIIUTOBHUK OTHOCUTCA K pPaABHOCIIOPOBLIM IariopotHukaMm, a CanbBUHUA K
Pa3HOCIIOPOBLIM?
Kakoe ctpoenue umeet copyc llJuroBHrka U CanbBUHUNA?
KakoB MexaHu3M pacripoctpaHeHus criop y lJutoBHuka?
Kakue THIibI 3apoCcTKOB (raMeTo@UToB) cBoMcTBeHHBbI LIIuTOBHUKY, CanbBUHUN?
OTKyzZa mnoayvyaroT MWTaTesbHble BellleCTBA pa3BUBAIOLIMECS 3apOJpbIllM  CIIOPO(UTOB
T1artOpOTHUKOB?

TI'onocemeHnHble
KakoBo cTpoeHHre My>XCKOM MMIIKK COCHBI 0OBIKHOBEHHOM?
Kak dopmupyetcs Mmy»xckoi rametout (rbuiiHKa) COCHBI?
KakoBo 6uonoruueckoe 3HaueHHe BO3/YIIHBIX MEIKOB MbUTMHKA COCHBI?
I'me pacnonaraercs ceMsi3auaTok?
Uemy romoJsiornyHa cMeHHas yennyst CocHbI?
CKOJIbKO BpeMeHH pa3BHBaeTCsi KeHCKasl muirka CoCcHbl 0OBIKHOBEHHOM?
Kak pa3BuBaeTcs 3apo/bllll CeMeHu?
YTo TaKoe MposMOpHOH?
B ueMm coctout Grosioruueckoe 3HaueHUe CEMEHU?

HOKpblmOCeMeHHble
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Kak MMpOTEeKaeT MpoLecc raMeToreHesa B L[BETKe?
Kak MPONCXOAUT IpoLieCC OIJIOAOTBOPEHHUA Y HOKpBITOCEMEHHBIX?

Cem. /lromukoeble

. B Kakom HaripaBiieHUY WZeT SBOJIIOLIUS LIBeTKa B Mpeziesiax ceMelicTBa?
. Kakue Turbl 0108 BCTpeuaroTcs y TipeficTaBuTesiel ceM. JIFOTUKOBbIE?

KakoBo npakTuyeckoe 3HaueHHe ceMelcTBa?

Cem. Po3oysemHble
YTo TaKoe rMITaHTHI U KakK OH obpa3yeTtcsi?
Kakwue TuIbI 1710/10B BCTpeUaroTCs y npefcTaBuTesel Po3o1BeTHbIX?
B kakoMm HaripaB/iieHHH UZleT 3BOJIIOLIMSA LiBeTKa U IIJI0/a B Mpefiesiax ceMerncTBa?
KakoBo npakTrueckoe 3HaueHre ceMeucTBa?

Cem. 3oHmuyHble

KakoBbl ku3HeHHble (DOpPMbI, OCOOEHHOCTH BereTaTWBHOW cdepbl (TUIBI TOOEroB, THITbI

micteeB) boboBbix?

. KakoBbl 0COOEHHOCTH penpoAYKTUBHOM cdephl (COI[BETHE, 1IBETOK,
. MoauduKarmu mioja) boboBbIx?
. KakoBo mpakTHueckoe 3HaueHWe H3ydaeMbIX CEMENCTRB?

Cem. Makoseble, KpecmoygemHble

. ITouemy cemelicTBo KpecTorBeTHbIe IT0/Iy4n/I0 TaKOEe Ha3BaHUe?
. BumonsmeHeHust Kakix OpraHoB BCTPEUarOTCs Y IIpe/iCTaBUTesIeld ceMencTBa?
. KakoBo npakTuueckoe 3HaueHHe H3y4aeMbIX CEMENCTB?

Cem. I'yboysemuble, HopuuHukoeble, BypauHukoebie

. Kakue npeacTaBUTe/IU cemelicTBa HOPHHHHKOBLIE BeOyT HapaBI/ITI/I‘JECKI/Iﬁ

TIO/TyTIapa3uTUUECKHUA 00pa3 >KU3HU?
Ha3zoBwurTe Ky/bTypHbIE, IeKapCTBEHHBIE, I6KOPAaTUBHBIE, COPHBIE PACTEHHUSI
M3y4aeMbIX CEMEMCTB.

Cem. I'6030uyHble

. KakoBnI xx13HeHHbIe (hopMbl, 0COOEHHOCTU BeTeTaTUBHOM cepbl [lacrieHOBBIX?
. KakoBbl 0cOOEHHOCTH penpoAyKTUBHOM cdepbl [lac/ieHOBBIX?
. KakoBo npakTuueckoe 3HaueHHe H3yuaeMbIX CeMeuCTB?

Cem. CnoxcHoysemHble

. Ilo kakKuM npu3HaKaMm CeMeNCTBO JeJIUTCS Ha [iBa Mo cemMerncTBa’?
. Uto Takoe aHTOAMI?
. KakoBo npakTnueckoe 3HaueHHe M3y4aeMOro cemMeucTBa?

Cem. JluneliHble, OpXuoHble

. BI/I,E[OI/IBMEHQHI/IH KdKHWX OpPraHOB BCTPEUAKOTCA Y Hpe'qCTaBHTeHeﬁ HN3y4deMbIX ceMeicTB?
. Kakoro TMPpaKTUUECKOE 3HAYEHUE HN3YyUYdeMbIX CeMencTB?

Hwxkeropozckoii o6s1acTu.

Cem. Ocokoegble, 3n1aKkosble

PBIXJIOKYCTOBbBI€, [JIOTHOKYCTOBBIE 3/1aKU?

n

. Ha3oBure mnpezcraBUTenell H3yuyaeMmblX CeMEMCTB, 3aHeCeHHbIX B KpacHyr KHUTY

. KakoBbl 0c0OEHHOCTH CTpOeHHsi BereTaTUBHOMN cdepbl 371aKoBbIX? UTO Takoe KODHEBUIIIHBIE,



2.
3.

4.

OnuiuTe XdpaKTepHbIE 0Co0OEeHHOCTH CTPOEHI/Iﬁ COLIBETHUA U [1BE€TKOB 3/71aKOBBIX.
Hepe‘-II/ICJ'II/ITe rJIaBHeMIIe MUIIeBbIE 3/1aKH, PACIIO/I0XKUB UX B IMOPpAAKe 3HaUeHUA AJIA
IMNUTaHKWA Yyej10oBeyeCTBad.

OHpE,I[E]'II/ITe 3HaueHHe 371aK0BbIX 1 OCOKOBLIX B X03SIHCTBEHHOMN AedaTe/JIbHOCTH Ue/I0OBeKad.

CEMECTP 5

Tema 1. ITocTyn/ieHue BOABI B PAaCTUTE/IBHYIO K/I€TKY

Bonpocel K cemyHapy:

1.

2.

3.

Bopnblli noTeHIMan K/IeTKM Kak Mepa aKTWBHOCTM BOJbl B K/IeTKe U ero KOMIIOHEHTBI:
OCMOTHYECKHUH NTOTeHLIMaJ, ITOTeHIUasl 1aB/leHus], TYPrOpHOe [laB/ieHue.

V3MeHeHVe OCMOTHYECKUX IIOKasaTesed B 3aBUCUMMOCTM OT HaCBIL[EHHOCTH KJIETOK BOZOU
(rpaduk).

[Tutoppus. MaTpuuHbIi TOTEHLIAA.

Tema 2. BogHblii 00MeH pacTeHH

Bonpocel K ceMuHapy:

1.

AN N

KopHeBasi cucTema Kak opraH IOrJolleHUsl BoAbl. Mopdosiornueckue U aHaTOMUYeCKHe
0Cc00eHHOCTH KOPHEBOM CHUCTEMBI.

OcHoBHBIe iBUraTe/NM BOJAHOIO TOKA B pacTeHUU. I1nau pacteHuit u ryrrayusi.

I'unoTesbl, 00BSICHSAIOIIME MeXaHU3M JIeiCTBYsI KOPHEBOTO JIaBJIEHHSI.

TpancrnopT Bozibl B KOpHe. Posib arnoriacta U CUMIUIACTA.

[TepesBrykeHre BOAbI O pacTeHUt0. Teopus cueruieHyst BoAbl. CKOPOCTh NepeBUKeHUsT BOJbI
y Pa3HbIX paCTeHUH.

BnusiHve BHeLIHMX YCOBUIM Ha mocTyrieHue Bofbl. Popmbl Bogbl B nouBe. KosdduimeHt
3aBsilaHysl. MEpTBBIM 3amac BJjlary B rovBe.

Tema 3. ®oTocunTe3.

Bonpocel K cemunapy:

1.
2.
3.

©® N v A

doTtodusnueckuii 3Tarn HOTOCUHTe3a.

d®oToxumuueckui starn. [Iporucxoxgenre O2 npu ¢poTocHHTe3e.

Huknnueckuit v HEeLIMK/INUeCKU TOTOK 3/IEKTPOHOB. DOTOCHMHTETHUECKOe
dochopunrpoBaHue.

XemuocMmorryeckas Teopus cuntesa AT® mo I1. Murtuenny.

TemHoBas aza potocunresa. Llukn M. KanbBuHa.

C4 - niytb poTocuHTe3a (LMK Xetuya — C3Ka)

doToabIxaHue.

CAM - niyTh oTOCHHTE3A.

BiusiHYe BHeIIHMX YC/I0BUIM Ha MHTEHCUBHOCTB Mpoliecca (POTOCHHTe3a.

10. Biusinue BHyTpeHHUX (DaKTOPOB Ha Tipoliecc (porocuHTe3a. [IHeBHOM X0/ (OTOCHUHTe3a.

Tema 4. KopHeBoe nuTaHue pacTeHNH.

1.
2.
3.
4.

A30THOe mUTaHMe. 3HaUeHHe a30Ta B KMU3HU PaCTEeHHH.

HecumburoTtuueckue a30To(pHUKCaTOPHI.

CumbuoTtrueckue azoTdukcatopbl. Obpa3oBaHue Ki1yOeHbKOB y 06000BBIX pacTeHUH.
AcconuaTiBHbIe a30THHUKCATOPBHI.



MonekynsipHbIi MexaHU3M (ukcailuu a3ota. Posib sierremorsiobrHa.
Penykuust HUTpaTOB.

[Tyt accuMuIALS aMMOHMUS.

Posb amu/i0B B pacTeHusx. 3HaueHHe repeaMUHUPOBaHMUS.
Kpyrosoport a3oTa B paCTeHUsIX, peyTHINU3aLys a30Ta, 3HaueHue.

10. ®u310/I0THUeCKHe OCHOBBI TIPUMEHEHHs y100peHuH.

L LN

CEMECTP 6

Tema 5. /IbIxaHue pacTeHUH.

1. TpeTbs cTagus — 37IeKTPOHHO-TpaHCHopTHas Lernb. (OTL)

2. OkuciutensHoe (QochopunvpoBaHre. XemuocMoTHueckasi Teopusi cuHrtesa AT® mo T.
Murtuesnny.
AJlbTepHaTUBHBIN MyTh [bIXaHUs (LIMAHU0YCTOWUMBOE JbIXaHUe)
OHepreTUyeCcKuil OasaHC MpoLjecca JbIXaHusl.
B3anMoCBsI3b MPOLIeCcCOB AbIXaHUs U OPOKeHHsl.
[TenTo30¢0chaTHBIN MyTh AbIXaTeMLHOTO OOMeHa.
BiusiHve BHeIIHKX yC/I0BUM Ha MPOLIECC JbIXaHUS.
BnusiHve BHYTpeHHUX (haKTOPOB Ha MPOLIECC [IbIXaHUSI.
[Tyt perynsiuyu bIxaTe/JbHOrO oOMeHa.

Lo N AW

Tema 6. PocT 1 pa3BuTHe pacTeHUH
1. Inddepentmarus TKaHek.
2. KuHeTHKa poCTOBBIX IIPOL[€CCOB.
3. BavsHue BHeWIHWX YC/AOBUMM Ha pOCT. BiusiHMe cBeTa Ha TpoliecC pocTa. 3HauyeHust
¢uToxpoma.
Teopust IUKIMUECKOr0 CTapeHUsI U OMOJIO’KEeHUS PACTeHUM.
OTanbl pa3BUTHS pacTeHUM.
Perynsuus nponecca pa3BuTHS.
ApoBusanys.
doTornepruosusMm.
['opmoHanbHas KoHLemnuus 1BeTeHus (Mccnegosanus M. X. YalinaxsHa).

Lo N ks

5.1.3 TunoBble 3afaHusa (oLeHOYUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
xkomnerenuuu ITKP-4:

CEMECTP 1

Tema. Y cTpoiicTBO MUKpoOcKonia. CTpoeHHe pacTUTe/TbHOM K/1eTKH.
YTo Ha3bIBaeTCs pa3peraronieii CiocOOHOCTHEI0 MUKPOCKOTIA?
Yro Takoe paboyee paccTosiHUE, TIONIE3HOE W HETI0/Ie3HOe yBenueHne?
UeMm oT/IMuaeTCs BpeMeHHbIW IIperapaT 0T [IOCTOSIHHOI0?
Kakol nipernapaT Ha3bIBaeTCsl TOTaIbHbIM?
B uem oT/muue feTanbHOrO PUCYHKA OT CXeMaTUYHOro?
Kakue yacTu pacTUTe/IbHOM KJIETKA MOYKHO PaCCMOTPETh B ONITUYE€CKUM MUKPOCKOIT?
K kKakuMm ZByM rpyrmiam MOKHO CBeCTH BCe pa3HOOoOpa3ue pacTUTe/TbHbBIX KJIeTOK 110 opme?
Yro Takoe NpOTOIIACT, UTOIIa3Ma, THaIoIIa3Ma?
Kakue opraHesi/ibl COCTaB/ISIFOT CyOMUKPOCKOMMUECKYH0 CTPYKTYPY LIUTOIIa3Mbl?
10. Kak ocyijectBnsieTcs CBSI3b MeX/y KJIeTKaMU, MeXy SIpOM Y LIUTOI/Ia3MOU?

L ONUT AW =



Tema. "Knerounas o6osiouka. ITopsr".
1. Kakue CTpyKTYyphbI KJIeTKA TPUHUMAIOT yJacTHe B 00pa30BaHUU K/I€TOUHOM 000/T0UKHU?
B uem pasnnurie MeXy KIeTOUHON CTeHKOW ¥ MeMOpaHOM LUTOIIa3Mbl (T1/1a3MaieMMOi)?
3. B uem pa3nuuus MeXJy TMepBUUYHOM M BTOPHYHOM 000/I0UKaMU KJIETKU T0 CTPYKTYpe U TI0
XMMHUYECKOMY COCTaBy?
Uto Takoe nepBUUHOE MOPOBOE T0J1e U MJ1a3M0/IeCMbI?
Kakas pa3Hulia B TOHATHSX Mopa U repgoparusi?
B ueM oT/iMure TIPOCTBIX MOP OT OKalMJ/IeHHBIX?
KakvMy peakTHBaMM W KpacUTeIsIMM MOYKHO OOHApY)KUTh BeIlleCTBa, BXOJSIIME B COCTaB
KJIeTOUHOM 000/10UKr?

N

N ks

Tema. 3anacHble BelecTBa Kj1eTKi. Kpucraibl

1. Kakve mnactujpl MMeIOTCA B KieTKaxX 3e/leHbIX pacTeHuM, PasnuuvMbl M NiacThpl B

ONTUYECKUN MUKPOCKOM?

HazoBute ¢yHKLIMU X/I0POIIACTOB, XPOMOILJIACTOB U JIEMKOI/IaCTOB.

B k/ieTKax KaKMx OpraHoB paCcTeHHMM yallle BCero MOXXHO BCTPeTUTb XPOMOIIACTHI?

Kakuie nurmeHTsI UMEIOTCSI B XpPOMOIT/IacTax?

KakoB0 npoucxosxjeHve XxpoMoIiacToB?

KakoBa popma x/10porij1acToB BBICILIMX PACTeHUM U XpPOMaTO(OpPOB HU3IINX pacTeHUH?

KakoBo cyOMHKDPOCKOTIMYECKOe CTPOEHHE XJIOPOIIaCTOB?

Urto Takoe CTpOMa, TU/UIAKOU/IBI, TPaHbl, JlaMe/Ulbl M KaKoBa UX CTPYKTypa?

Kakvie nmurmeHTsI COZiepkaTcs B X/10porviacTax ¥ KakoBa UX poJib?

10. Ha xakue Tpu rpyImibl JesiT XJI0pPOMNJIacThl M0 (PYHKLIUN?

KakoBo npourcxosxeHuve 1aacTuz?

12. B uem omivume Mexay MNPOCTBIM, I[OMYC/AOXKHBIM M CJIOXKHBIM KpaxXMa/bHbIMU
3epHamMu?

13. YeMm 00yciOBIIEHA C/IOMCTOCTb KpaXMaJIbHBIX 3€PeH?

14. MoxxHO M 110 (popMe KpaxXMasibHbIX 3epeH Orpejle/uTh, KAKOMY BH/ly pacTeHUs OHU
TIpUHA//IeKart?

15. Kak obpa3ytorcs aielipoHOBBIe 3epHa?

16. B ueMm oT/Mume TIPOCTHIX a/IePOHOBBIX 3€PeH OT CJI0XKHBIX?

17. [Tpy moMoIM KakK1X peakTUBOB M KpacuTesiel MO)KHO 0OHApy)KUTh B K/IeTKaxX 3aracHble
MIPO/IYKTHI: KpaxmaJi, 6esku, KMpHOe Macjio?

LN AW

—_
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Tema. BepxyiieuHnble MepHCTeMbI
KakoBbl xapakTepHble pU3HAaKK MepUCTeMaTUUeCKOW TKaHU?
[JuTosornyeckas XxapakTeprCcTUKa MepUCTeMaTUYeCKUX K/IETOK.
Kak kaccuuiupyroTcst MepucTeMbl?
Kakuie MmepucTeMbl OTHOCSTCS K BepPXYLIEUHbIM U Kakie K O0KOBBIM?
B yeMm oT/Muue repBUYHON MepUCTEMbI OT BTOPUUHOU?
Kak knaccuuuypyroTcs MepucTeMbl [0 MECTOIOJ/IOKEHHIO B Tejle pacTeHUs ?
Kakast MmepricTema 00yC/I0B/IMBaeT HapacTaHWe OpraHa B JJIMHY U Kakasi — B TOJIIUHY?
Kakast MmeprcTema 00yC/I0B/IMBaeT NMPUTIOJHUMAaHKe T0JIeTX cTebsieli 3/1akoB?
[ToueMy MpOUCXOAWT 3apacTaHXe paH Ha OpraHax pacTeHW?

LN BN =

Tema. CucTeMa NOKPOBHBIX TKaHe.
KakoBo Ha3HaueHHe TTIOKPOBHBIX TKaHeu?
2. [Touemy 3muZiepMy Ha3bIBAalOT MEPBUYHOM MOKPOBHOU TKAHbBIO?

—
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13.
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[TepeuncIUTL U3 KaKKUX 37IEMEHTOB COCTOMT 3TTHepMa M Ha3BaTh UX (YHKI[UH.
M3 KakuX KOMITIOHEHTOB COCTOMT YCThUUHBIN arirapat? Kakyto poJib OH BHITIOHSIET?
B uem cocTouT pasHULia MOHATHI YCThULE U YCTHUUHBIN anmnapar?
B yeM 0c06eHHOCTh CTPYKTYPhI 3aMbIKAIOIUX KJIETOK YCThHULIA?
Kakuie o6pa3oBaHUsi yCUTMBAIOT 3aL[UTHYIO POJIb STHZEPMbI?
Kakue ObIBalOT BUABI TPUXOMOB 110 MOpP(OJOTHUeCKOMY CTPOEHMIO U BBITIOHSIEMbIM
byHKIUAM?
[TouemMy y MHOTMX pacTeHHUH 3MuiepMa 3aMeHsieTcst TpoOKoii?
[Touemy npoOKy Ha3bIBAIOT BTOPUYHOM MTOKPOBHOM TKaHBHO?
Ha KakoM ropiy >kKr3HM BO3HUKAeT MpoOKa (MPUBeCTH TIpUMephI)?
Bnarogapst KakuM 0CoOO€HHOCTSIM CTPOeHUst TTPOOKA BBITMO/THSET 3al[UTHYIO (DYHKILIHIO?
[ToueMy y MHOTUX JiepeBbeB Ha CMeHY TiepujiepMe MpUXOAUT KopKa?
M3 KaK¥X TUCTOJIOTMYECKUX 3JIEMEHTOB COCTOMT KOpKa?
Ha3zoBuTe TUIbI KOPKHU (TIpHBEIUTE TIPUMEDHI).

Tema. Mexanuueckue TKaHH
KakoBbI XxapakTepHble MPHU3HAKU KJI€TOK MeXaHUYeCKON TKaHU?
B ueM oT/iurie CTPYKTYpPBI KJI€TOK KOJIJIEHXUMBI OT KJIETOK CK/IEPEHXUMBI?
B ueMm oT/Mume yOSHBIX BOJIOKOH OT BOJIOKOH JIMOpHdopma?
KakoBbI 0COOEHHOCTH CTPYKTYPhI CKIepeu 1 ?
Kak pacnosio>keHbl KO/UIeHXMMa U CKJIepeHXUMa B OpraHax pacTeHUi?

Tema. IIpoBopsie TKaHU

ITo KaK¥M NPOBOJALIMM TKaHAM OCYILLeCTB/ISIeTCs [1epe/iBIKeHe OpraHuueCKUx BelecTB U 110
KaKUM — MUHepa/IbHbIX?
W3 KaKuX r’MCTOJIOTMYeCKUX 3/IEMEHTOB COCTOUT KCuiema?
HaszoBute npoBojsiiye 371eMeHTb! (I03MBI.
[Touemy KcueMa U (pr103Ma SIBISFOTCS C/I0XKHBIMU TKaHSIMU'?
B uem oT/iuve cocyi0B OT Tpaxeup?
[Touemy Boga 10 coCyJjaM Tiepe/iBUraeTcsi ObICTpee, 4eM 10 Tpaxengam?
Kakue cocy/ipl IMeIOT HaUMEeHBILUH AraMeTp, a KaKre HaubOo/TbIInii?
B uem CcX0/CTBO OHTOTEHe3a CUTOBH/IHBIX TPYOOK U COCY/10B?
B uem oT/ure CUTOBUIHBIX TPYOOK OT COCY/I0B?

YTo TaKoe KJIeTKa-CITyTHUIIA, KaK OHa 00pa3yeTcsl, KaKOBHI ee (PyHKIUHN?

[Tepeunciute 001IHe YePTHI KCU/IEMBI U ()JI03MBI?

B uyem mpuHLUMNuanbHOe OT/IMYME MeXKAY OTKPBITBIMU U 3aKpBITBIMU ITPOBOAALLIMMU
nyykamu?

Kak knaccupuimpyoT npoBojsiijye My4yky M0 B3aMMHOMY PacrosioXKeHHI0 KCUIeMbl U
br1o3MbI?

Tema. CTpoeHue ceMsiH ¥ POPOCTKOB.
UTto Takoe ceMsi U KAKOBO CTPOeHVe ceMeH!?
KakoBo cTpoeHue 3apo/pbiiia IBY/0/IbHbBIX ?
KakoBo cTpoeHue 3apo/ipliia OJHOJ0IbHBIX Ha TIpUMepe 3/1aKOBBIX?
Yro nipefcTaBiisieT c0O0M MIUTOK 3apo/iblilia, ero Ha3HaueHue?
UTo Takoe KOeOMNTH/Ib, KAKOBbI €r0 (PYHKLIUU?
Yro Takoe 3mub/IaCT ¥ KOJIeOpU3a, MX Ha3HaueHue?
[Tepeuncivite nuTaTe/IbHbIE TKAHKA CEMEHU.



8. Kakoe cTpoeHye uMeeT IIPOPOCTOK JIBY/IO/IbHBIX ?
9. PacckakuTe 0 CTpOEHUU IPOPOCTKA OAHOZO/IBHBIX Ha IIPUMepe 3/1aKOBbIX.
10. IIpuBecTy npuMeps! CeMsiH JBYA0/BHBIX C S3HA0CIIEPMOM.

CEMECTP 2
Tema. IleppruHOe 1 BTOPUUHOE CTPOEHHE KOPHSI.
[HatiTe onpe/ieneHre KOPHS.
Kakue ¢yHKLIMY MOXKeT BBINOJ/IHATh KOPEHb?
W3 KaKMX 30H COCTOUT MOJIOZ0e KOPHEBOe OKOHUaHue?
Kakyto (yHKLIMIO BBIITO/IHSET KaXK/asi 30Ha KOPHS ¥ KAKOBO UX CTpOeHue?
Yro Takoe Konymesiia? B Kakoil 30He KOPHSI OHa HaXOJUTCS U KaKyr (YHKL[UIO BbITIOJHSET?

ek W

B Kkakoil 30He KOpHSi MOXXHO HabmofaTh mepBu4yHOe cTpoeHue? IloueMy ero HasbIBarOT

NIePBUYHBIM?

7. Kakue KOMIIJIeKCbl TKaHel MOKHO BbIZIe/IUTh [IPY NIEPBUYHOM CTPOEHUY KOPHS?

8. KakoBa poJib nepuLjiK/ia B KOpHe?

9. KakoBa posib 3nubsieMbl U Kak /I0/IT0 OHa QYHKIMOHUPYET?

10. C ueM CBs3aH 1epexo/; KOpHs OT IIePBUYHOI0 CTPOEHUSI BO BTOPUYHOe?

11. 'me 3ak/iafibiBaeTcs C/IoW KamOusi MPHU Tepexofie KOPHS BO BTOPUYHOE CTPOEHHEe U
KaKOBO ero IpoucxoxjeHue?

12. Kakue Tkanu aucdhepeHIUpyroTcs U3 KaMoust?

Tema. Mopdonorus nodera. BerBjieHre 1 HapacTaHue.
Haiite omnpeenenue mobera.
YeM OT/IMUYAIOTCS YKOPOUYEHHbIe TT00ery OT Y/IMHEHHbIX ?
Kak 1o BHeIIHMM Mpu3HaKaM MOXXHO OTIpeZie/TUTh TPaHULly TOJUYHOTO MPUpOoCTa rmobera?
Uem cumnoivaibHOe HapacTaHWe OT/IMYaeTCsl OT MOHOMOAYaIbHOT0?
[To KakOMy TIpPU3HAKy MOXXHO OTJIMYUTh KOHEUYHYIO TTOUKY OT BepXYIIeUyHOW?
Yro Takoe MeTamep mobera?
Ha3zoBute Tunel BeTB/1eHUS.

N hAWN

YeM oT/IMUaeTCS AUXOTOMHNYECKOE BeTBJ/IEHHE OT J'IO)KHO,Z[I/IXOTOMI/IIIECKOFO?

Tema. Mopdonorus nucra. J/IucropacnosioxeHue.
Hatb onpesienieHue nucta. Kakuve QyHKUIWY BBITIOTHSIOT JIUCThS?
Kakoe Mopdonoruueckoe cTpoeHre UMeeT JIUCT U KaKOBbI (DYHKI[UU ero yacTeit?
Kak kmaccuuimpyroTcst TUCThSI 0 TIONIOXKEeHHIO Ha cTebsie?
Ha3oBuTe ocHOBHBIe MOp(hooruuecKre TIpU3HaKU, UCIIO/b3YIOIIHeCs TIPU OMMCAHUU JTUCTHEB.
Kak knaccuuipyroTcs poCcThie TUCThS 110 PaCuIeHeHHOCTH JTMCTOBOM MJIAaCTUHKU?
UTO Takoe C/I0KHBIM JIUCT U B Ue€M ero OT/inure OT MPOCTOro?
HazoBuTe TUIBI C/IO’KHBIX JTUCTHEB.

Nk W

Hepqu/IanTe BHbI JINCTOPACIIO/IOXKEHUA. HPI/IBG,I[I/ITG TIpHUMEPHI.

Tema. AHaTOMHUUECKOe CTPOeHHUe JIMCTa
1. B ueM omiMuMe B MMKPOCKOIIMYECKOM CTPOEHUM [JOPCUBEHTPAJbHOIO U M30J/1aTepabHOro
JIUCThEB?
2. B uem oT/Murie BepxHel anuepMbl IMCTa Me30(UTa OT HIKHEN?
3. B ueM oT/mume MeXxay CTOI0UaThiM M rybuyaTteiM Me3odhwiiom vcta? Yem o00ycioBieHO UX
pacroJsioxkeHue?
4. B ueM 0cOOEHHOCTB CTPOEHUsT Me30(u/1yIa XBOUHKH COCHBI?



Tema. Tema: AHaTOMHUeCKOe CTpOeHHe cTe0/1s1 ABY/10/IbHOTO PacTeHus
(My4YKOBBIM THI).

. B Kakoii yactu ctebis ABYAOJ/IBHOTO paCTeHHsa MOXXKHO YBHUETh IIePBMUHOE CTDOEHUE, a4 B

KaKoi — BTOpUUHOe?

. Uem obOycioBneHo obpa3oBaHue HEMTyUYKOBOI0, ITyYKOBOTO, TIePEeX0HOT0 TUIIOB BTOPUYHOTO

CTpoeHus ctebsis?

. Kak pacrio/ioykeHsI pOBOSIIHE ITyYKH B CTeOJIe ABY/I0/IbHOTO PACTeHUS?
. B uem otniume ctpoeHust cTebIst OIHO/IO/BHBIX OT TPABSIHUCTBIX ABY/JOTBHbBIX?

Tema. AHaTOMHUYECKOe CTPOeHHe CTeOJIsA APeBeCHOro0 pacTeHHsl.

Kakoii T CTpoeHusI CTe UMeIOT CTeOr IpeBeCHbIX paCTeHUA?
KakoBbl 0CO0€HHOCTH CTPYKTYPBI (D/I03MBI ¥ KCU/IEMBI Y XBOMHBIX ?
[To KaKUM TMCTONIOTUYECKUM 3/IeMeHTaM MOXXHO OT/IMUMTE CTeOesb TOI0CeMEHHOTO PaCTeHHS
OT cTebJ1sI APeBeCHOT0 TIOKPLITOCEMEHHOT0?
UYro Takoe BTOpUUHas Kopa?
KakoBbl pa3nnuus B NPOUCXO0XKEHUU ITePBUYHOM M BTOPUYHOM KOPBI?
VI3 KaKuX rUCTO/IOTUYECKHX 37IeMEeHTOB COCTOST CepALieBU/HbIE JTYUM U KaKyr0 (YHKLUIO OHU
BBITIOJ/IHSAIOT?
Kak oTmuuTh nepBUYHBIN Cep/LeBUHHBINA Y4 OT BTOPUYHOI0?
Uro Takoe repuMe/yJisipHasi 30Ha?
Kakum 00pa3oMm U 3a cueT KaKUxX TKaHel IpeBeCHOTO pacTeHust 00pa3yeTcst KOpKa?

Bxogut nu nepBuyHasi Kopa cTe0sist peBeCHOTr0 pacTeHusl B CUCTEMY ero MOKPOBHBIX
TKaHeu?

Tema. Metamop¢o3bi mobdera.

. JaTb nousTre Metamopo3a. OOBSICHUTD TIPOUCXOKEeHHEe MeTaMop(O30B.
. Kak oT/imuuTh MyKOBULlY OT K/1yOHETyKOBULbI?
. Kak fjokasars, uto kiyb6eHb KapTodesis ¥ TyKOBHUL[A JyKa SIB/SIOTCS BUAOM3MeHeHHbIMU

noberamu?
/3 Kak1x OpraHoB MOT'yT 00pa30BbIBaThCsI KOJIFOUKH, YCUKU? [IprBeCTH pruMephl.

5. EcTb 1 pasnuuus MexXay KOJIFOUKaMU U LIUTTaMU?

PN AW

MokaxuTe 1106eroBoe MPOUCXOKAeHHe (HHITOKIaZANN UTJTULBI U KIMaZ0AnU KakTyca. B uem ux
pasuuue?

Tema. [IBeTok. O0LHe 3aKOHOMEPHOCTH CTPOEHMSA.
dopmyJibl U JUArpaMMBbl.

YTo Takoe 1LIBETOK?
Kakue yacTu 11BeTKa UMeIOT cTeb/ieBoe MPOUCXOXKIeHHe, a Kakie - JINCTOBoe?
B ueM paznuune Mexay LUK/IAYeCKUMU, alUKINUeCKUMU U TeMULIUKINYeCKUMU LIBeTKaMU'?
B ueMm pasnuune Mexy ABOMHBIM U MPOCTHIM OKOJIOLIBETHUKOM?
Kakue 1]BeTKM Ha3bIBalOTCS TOTBIMUA?
Uro Takoe nopyvaive?
Kakwue TUIbI LIBETKOB BbIZIEJISIFOTCS IO CAMMETPUU?
Yro Takoe TpyOKa, OTruo, 3eB?

9. Urto Takoe aHgpolei? TuIibl aHApoO1esl.
10. VI3 KaKMX 4aCcTe COCTOUT ThIUMHKA?

11. YTO Takoe CTaMMHOAUU?
12. YTo Takoe TeKa, MbLIbL[eBOe THe3107?



13. VI3 Kakux CJIOeB COCTOUT CTEHKA MbLIbHUKA?

14. Kak obpa3yeTcs mblbIla, U3 KaKUX KJIETOK OHAa COCTOUT, YeM IOKphITa?

15. Kakyto poJib BhIMOMHsIET (GUOPO3HBIM C/IOM MbUIbHUAKA?

16. UTo Takoe rvHeLlel, MeCTUK, MI0J0JUCTUK?

17. Ha3oBuTe THUIIBI LIEeHOKAPITHOTO ruHeLes1. [IpuBejuTe nprMepsl.

18. Tums! 3aBs3U.

19. CtpoeHue cemsizayaTKa. THIBI CeMsI3a4aTKOB.

20. UTo Takoe 3apo/bIiieBbii MelIoK? 13 uero oH obpa3syercsi?

21. CTpoeHue 3apOo/ibIIlIeBOr0 MelllKa.

22. Yto Takoe aHzpoLieii?

23. Kakoi aH/ipoLiei Ha3bIBaeTCsl By CWIbHBIM, YeTbIpeXCUIbHBIM? [IpuBeiuTe nprMepsl.

24. B ueM pa3/nurie Me>KIy MHOTOOpaTCTBEHHBIM, IByOpPaTCTBEHHBIM U O[HOOPAaTCTBEHHBIM
aH/JpoLessMU?

25. VI3 KaKMX 4acTeil COCTOUT ThIYMHKA?

26. UTo Takoe CTaMUHOAUU?

27. UTo Takoe TeKa, MblIbLieBOe THe307?

28. VI3 KaKMX TKaHel COCTOUT CTEHKa MbLIbLIEBOrO THe3/1a MbUIbHUKA?

29. Kak obpa3yeTcs Mbuiblja, U3 KAKKX KI€TOK OHA COCTOWT, UeM MOKpPbhITa?

30. Kakue TKaHU UAYT Ha IUTaHKeE TbLIbLIBI?

31. KakoBa posib hubpo3Horo cios?

32. Ha3zoBUTe OCHOBHBIE TUIIbI MTbUILLIEBBIX 3€PeH.

33. Uto Takoe TUHellel, ITeCTUK, TJIOZ0/TUCTUK?

34. Kakasi U3 Tpex uacTel ecTuka MOXKeT OTCyTCTBOBAaThb?

35. Kakast pasHuLia MeXXy arloKapIiHbIM U LIeHOKapITHbIM rMHeLjeeM?

36. HazoBuTe Turel LieHOKapriHOro ruHelles. [IpuBegvTe npuMeps?

37. B ueM pa3Hulla MeXXly BepxHel, HI>KHeM U MOTyHWKHeU 3aBs3bi0?

38. IlepeuniciivTe TUIIBI paCIiO/IOKeHUsl CeMsI3a4aTKOB.

39. I'oMos/10roM uero sIB/IsieTCs cemsi3auaTok?

40. CtpoeHue cemsi3ayaTka. Turbl cemsizauaTKoB. UTO Takoe 3apo/ibIleBbId MEIIOK?

41. 13 yero obpa3yeTcs 3apOAbIIIeBblid MEIIIOK?

42. CTpoeHue 3apO/bIIIeBOro MeIllKa.

Tema. CTpoeHne 1 Kiaccuukaus coLBeTHH.
Uto Takoe corpeTtue?
Ha3zoBuTe ocHOBHBIE MOp(doOruuecKrie IpU3Haky COLIBETUM.
Kakue coreTust Ha3bIBatOTCs (DPOHI03HBIMU, OPAKTEO3HBIMU, TOJTBIMU?
B uem oT/mMuve MOHONOMANTBHBIX COLBETUM OT CUMITOUAJIBHBIX ?
UeM OT/IMYAKOTCSA OTKPBITHIE U 3aKPbIThbIe COLBETUS?
B uem cocTouT OT/IMUME NTPOCTBIX MOHOMNOUA/IBHBIX COLIBETUN OT CJIOJKHBIX ?
UTto Takoe MOHOXa3uM, JMXa3uM U 1yieroxasui? YeM OHM OT/IMYAIOTCA JPYT OT Apyra?
Uem TUpC OT/IMUAETCS OT LUmMoua’?
9. [atiTe onpeseneHre CUH(IOPeCLIeHLUH.
10. CtpoeHue cuHGbIOPeCLeHIIUH.
11. Ha KakoM npr3HaKe OCHOBAH TUITOJIOTMUeCKWM TIOXO0/ K OMHUCAaHUIO COLIBETUIA?

PNk W

Tema. CTpoeHue u KiaccupuKkaius nio/|oB.
1. [aTb ornipefieneHue mioza.
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W3 yero obpasyeTtcs mioa?

Yro Takoe repuKapIiiii?

W3 KakuXx C/10eB COCTOUT OKOJIOIIJIOJHUK?

[To KakK¥M npr3HaKaM K1acCU(PULIMPYIOT MI0bI?

Urto nojpasymMmeBaeTcsi 10/, BCKpPbIBAHUEM I1/710/[0B?

Kakue TWIbl BCKpbIBaHHMSI CyLL[eCTBYIOT Y CHMHKAapHHbIX I100B? UTO Takoe ceNTHULMAHOE U
JIOKYJTMLIU/IHOE BCKpbiBaHWe?.IIprBejuTe mpruMepsl M10/10B.

Kakue ny10/1b1 Ha3bIBatOTCsI APOOHBIMH, UIEHUCTHIMU?

. Uto Takoe coriogue?

CEMECTP 3
CuHe-3e/1eHble 8000poCaU
O06beMm, 5K0JI0THs, PaCpoCTpaHeHHe CHHe-3e/1eHbIX BOZI0pPOC/Iei.
Mopdonoro-6uonornueckue  0cobeHHOCTH  (YPOBHM  MOP(OIOTHUECKOM  OpraHU3aLiy,
CTPYKTypa Ta/lJioMa, OCOOEHHOCTH CTPOEHHUSl K/IeTKH, TUTMEeHTHBI COCTaB, 3aracHble
BeIl|eCTBa).

Juamomosble 80dopocau
OO6BbeM, 9KO0JIOTHSA, pacCIpOCTPaHeHHe AUaTOMOBBIX BO/IOPOCIIEH.
Mopdonoro-6uonoruueckue ocobeHHOCTH (YpoBHM  MOpPGOJIOTHUECKOW  OpraHM3aliy,
CTPYKTypa TalloMa, OCOOEHHOCTH CTPOEHHUS] K/IeTKH, TUTMEeHTHBI COCTaB, 3aracHble
BellleCTBA).
Crnioco6bl pa3MHOKeHUsT IUaTOMeH.
Mopdosoro-6uonornueckue 0cCO6€HHOCTH MUHHYJISPUN U HABUKYJIBL.

3eneHble 8o0opocau

. Ob6wem, 3Kos0THSsI, pacrpoCTpaHeHHe 3e/IeHbIX BOJJOPOCTIeH.
. Mopdonoro-6uonoruueckue ocobeHHOCTH (YpoBHM  MOpPGOJOrHUeCKOM  OpraHu3alvy,

CTPYKTypa TajjioMa, OCOOEHHOCTM CTPO€HHsI K/IeTKH, TMIMEeHTHBIM COCTaB, 3aracHble
BellleCTBA).

[TpuHLUIIBI KMaccudUKaLUU.

Crioco0ObI pa3MHOXKeHHSI 3e/IEHBIX BOZOPOCIIEH.

Bypble  8o0opocau

. O6BeMm, 3K0JIOTHsI, pPacIpoCcTpaHeHre OYPBIX BOJOPOC/IEH.
. Mopdonoro-6uonornueckue ocobeHHocTH (YpOBHH  MOp(]OIOrMueckKol  OpraHu3ali,

CTPYKTypa Ta//ioMa, Crocobbl HapacTaHWs Ta/jioMa, OCOOEHHOCTU CTPOeHHUsl KJIeTKH,
MMUTMEHTHBIM COCTaB, 3arlacHble BellleCcTBa).

. [IpuHLMMBI KMaccudUKarum.

KpacHble 8odopocau

. O06Bem, 3K0JI0THSsI, pacrpoCTpaHeHWe KPacHBIX BOJJOPOCIEH.
. Mopdonoro-6uonoruueckiie  0cobeHHOCTH  (YPOBHH  MOP(QOIOTHUECKOW  OpraHH3aliyy,

CTPYKTypa Ta/uIoMa, OCOOEHHOCTH CTPOEHHs KJeTKH, TUTMEeHTHBI COCTaB, 3arllacHble
BeII|eCTBA).

. [IpuHLUIBI KMaccudukaivm.
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Cauzesuku

. Pacnipoctpanenue, 5K0/10rusi, CanipOTPO(HBIX U Napa3UTUUYeCKHUX C/IM3EBUKOB.
. Mopdonoro-6uonoruueckie 0cobeHHOCTH (CTpOeHMe TI1a3MOAUs, ero ¢usnueckue U

XUMHYEeCKHe CBOWCTBA).

. Pa3MHOKeHMe C/113eBUKOB, LIUK/Ibl Pa3BUTHS CAalpOTPO(HBIX U NTapa3suTUUeCKUX BHJIOB

OomurnieTsl 1 3UrOMHUIIEThI

. Obpa3 >Ku3HM, CTIOCOOBI THMTaHUsA, MOP(dOIOro-6MoorMUecKre OCOOEHHOCTH , CITOCOOBI

Pa3MHO’KeHUs1 canposierHuu, putodTopel, MyKopa.

. Mepsbl 60pb0BI C carniposierauen, puTohTopoi.

Cymuamble 2pubbl

. Mopdonoro-6uonoruueckiie 0cO6€HHOCTH CyMuaThIX TPHOOB (THIT MHULEUs, TIOJIOBOM

nponecc y HU3KOOpraHM30BdHHBIX W BBICOKOOPIraHWU30BaAHHLIX dCKOMMIIETOB, I10JIOBOM MpOAYKT
— CYMKa, 0COOEHHOCTH Pa3BUTHA, TUIIbI CYMOK, THUIIBI IVIOIOBBIX T€/I CyMUYAThIX T’ pI/I6OB).

. Mopdonoro-6uosioruueckue 0COOeHHOCTH U KU3HEHHbIe IWKJIbI CaXapOMMIleca, TIeHUIWIIIA,

daCIIeprujuia, ccl)ep0TeKI/1, CITIOPbIHBU ,MOHWJIMHWH, CKJIEDOTUHUH, BEHTYPHH.

BasuduanbHble 2pubbl

. Mopdonoro-6nonoruueckiie ocobeHHOCTH 0a3uauanbHBIX TPUOOB (THUIT MHLIEHS, TTOJIOBOM

nporiecc 0a3WUOMUIIETOB, TOJIOBOM TIPOAYKT — 0a3uusi, OCOOEHHOCTH Da3BUTHS, THUIIBI
6asuzanii, ciocob obpa3oBaHus TUKApPHOHOB).

. Mopdosnoro-6uonoruueckiie 0CO6eHHOCTH M )KU3HEHHbBIE [IUKJIbI TIBUTLHOMN Y TBEP/0M TOJIOBHU

TILIeHUL[b], X/IeOHOW JTMHEMHOW pP)KaBUMHBI, BO3MOXKHBIE IyTH TNPOHUKHOBEHHUS B OPraHH3M
pacTeHus XO39H1Ha.

JluwatiHuku

. Mopdonoro-6uosoruueckre 0co6eHHOCTH JIMIIaHUKA, KaK 11eJIOCTHOTO OpraHu3Ma.
. OcobeHHOCTH B3aMMOOTHOIIeHUH (PUKOOMOHTAa 1 MUKOOMOHTA B JIUIIAMHUKE.

. [TpuHLUMBI KNacCUpUKaLUY JTAITAMHUKOB.

. JKusHeHHbIe (hOpMbI JIUILIAMHUKOB.

CEMECTP 4
Moxosuodnble (MapwaHyuesble)

. KakoB 00beM, 5K0J10THsI, pacripocTpaHeHue Tpe/iCTaByuTe el Kiaacca?

. ITouemy MBI rOBOpUM, 4TO Ta/uIOM MaplllaHIIMU UMeeT JOP30BeHTpa/lbHOe CTpOeHue?
. I'me pacrionararorcs anTepyuuy ¥ apxeronuu MapiuaHyuu?

. Uro pacnosiaraeTcsi Ha HWKHel CTOpPOHe cyioeBuIlia MapiaHiumn?

. UeM nipefcTaBiieHa IpoBoAsLas cucrema Mapiianuuu?

. Kak ocyiectBisiercs npoBezieHye BOJbI B Taj/ioMe MapiiuaHiuu?

. UeMm mipesicTaB/ieH criopoduT MapIllaHLIUY U T/je OH HaXOAUTCS?

Moxosuouble (CgpazHosble u 3eneHble mMxu)

. KakoB 006beM, 3K0/10rHsi, paclipocTpaHeHye Mpe/iCTaBUTeNel Kaacca TMcTocTe0e/TbHbIe MXU?
. Kakoii Tun npotoHeMsl xapakrepeH f/1s1 KykyuikrHa nbHa 1 Cparnyma?
. Kakyto cummetpuro umeet kaynuaui KykyiikuHa ibHa U cparuyma?
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YeM oTmuaroTcs pu3onbl KyKyIikiHa JbHa OT PU30M/I0B ITeYeHOUHBIX MXOB?
'me pacriosiararoTcsi aHTepuZuud U apxeroHnd y KykymikuHa sbHa U CdarHyma? Kak oHM
3allyIIeHbl OT HebIaronpUsATHBIX YC/IOBUMN?

IMaayHosuoHble

Kakoii T BeTB/IeHUs XapaKTepeH /715 cTebsieit 1 KopHeit [Tnayna, CenarvuHenb?
Kakoe nipoucxoxxieHre UMer0T JINCThbS TV1ayHOBU/IHBIX ?

Kakoli tun crenu Bcrpevaercs B pogax [1nayH, Cenarvnenna?

Kakue ocobeHHOCTH B pacrosioxeHuu cTpobusioB y I[lnayHa, CenaruHesuis?

XeouwesuoHble
B yeMm niposiB/isieTcst MeTaMepHOe CTPOeHHe XBOLei?
B uem 3akstouaeTcst Aumopdu3m noberos XBoiia rmoJyieBoro?
Kak pacrio/iararoTcst TUCThbsi 1 O0KOBBIe TI00eTH y XBOIIIei?
Kakue opraHbl BEIIOHAOT (QYHKLMIO (POTOCHUHTE3a Y XBOLLEM?
Kakue crioco6bl BereTaTUBHOTO pa3MHOKeHHsI CBOMCTBEHHBI XBOL[AM?

ITanopomHukoeuoHble
KakoBa >kxu3HeHHas (hopMa aropoOTHUKOB, [TPOM3PACTAIOIIMX B 30HE YMepeHHOr o KiayMaTa?
KakoBa mnpojo/DKUTENBHOCTh >KM3HM BereTaTMBHOro Tesna crnopoguta IluroBHMKa,
CanbBUHUM?
[Touemy UCTBS MANTIOPOTHHUKOB HA3bIBAKOTCS «BaUU»?
Kakue 0cobeHHOCTH CTPOeHHs ¥ POCTa Balil MOYKHO BBIZIE€TUTH?

. Kakue turmsbl 11ctbeB xapakTepHsl A [lutoBHuka, CanbBUHUKN?

TI'onocemenHble

1. Kakwuie TUMbI MO6EroB BCTPEUAIOTCS Y TOIOCEMEHHBIX?
2. Kakue Tunbl 1moberoB MMeroTcsi y rmipefcTtaButeneld pogoB CocHa, MoxokeBe/lbHUK, Ejib,
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JIuctBeHHuLla, 'MHKTO?

. Kakue THUIIBI TUCTHEB BCTPEYAIOTCS y I'0OJI0CEMEHHBIX ?

. Kakue turmel McTeeB umeroTcs y nipefcraBuTenield pogos CocHa, Tys, I'uHkro, JIncTBeHHuMLa?
. CKOJIBKO 3e/IeHBIX JTUCTheB Ha Opaxubiacte CocHbl 00bIKHOBEHHOHM, COCHBI CHOMPCKOMA?

. KakoB xapakTep J/MCTOpacrosiOKeHUsl Yy TpeAcTaBuTesel pofoB  MOoXOKeBe/bHUK,

JluctBennuia, Enb, CocHa, CaroBHuk, Tys, 'MHKro?

. KakoBo cTpoeHue >KeHCKOM IIUIIKY Mpe/icTaBUTe el Kjacca XBoWHbIe?

IHokpbimocemeHHble

. Uto npepcraBnsieT coO0¥ 11BETOK MOKPHITOCEMEHHBIX T10 POMCXOXK/EHUIO U QYHKIUAM?
. KakoBbI BapUaHThI CTPOEHME 1IBETKA?
. Kak nportekaet mpoLiecc crioporesesa B LiBeTKe?

Cem. Jltomukoeble

. KakoB 06bemM 1 reorpaduyeckoe pacripocTpaHeHue cemeiicTBa JIIOTHKOBBIE?

. KakoBbI 0COOEHHOCTH CTPOEHMSI BETreTaTUBHBIX OPraHOB M3y4aeMOro ceMeicTBa’?

. Kakue >xu3HeHHbIe ()OPMBI CBOHCTBEHHBI TTPEICTaBUTEISIM JIFOTUKOBBIX ?

. Kak usmeHsitoTcs: opMa IBeT0JI0XKa, THI OKOJIOL[BETHUKA, PACIIO/IOXKeHHe uacTell IIBeTKa,

HeKTapHUKU Yy JIFOTUKOBBIX?

Cem. Po3oniBeTHbIE



Hwbhbe
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KakoB 00beM 1 reorpaduueckoe pacripocTpaHeHHe cemMelicTBa Po3oriBeTHbIe?
KakoBbI 0COOEHHOCTH CTPOEHHSI BETeTaTUBHBIX OPraHOB U3yUaeMOro CeMeincTBa?
Kakue >xv3HeHHbIe ()OPMbI CBOMCTBEHHBI Mpe/iCTaBUTesIM PO30LIBETHBIX?

Kakue npr3HaKy jieXkaT B OCHOBe JieJieHUsI ceMelcTBa Ha To/jcemMelicTBa?

Cem. 30HmMuuHble
KakoB 00beM 1 reorpaduueckoe pacripoCcTpaHeHHe CeMeicTBa 30HTHUHbIE?
KakoBbI >ku3HeHHBIe (OpMBI, 0COOEHHOCTH CTPOEHUSI BereTaTUBHOW C(ephl Mpe/iCTaBUTe el
ceMelcTBa 30HTUUHbIE?
KakoBbI 0cOO€HHOCTH pernpoIyKTUBHOM chephl (COLBeTHE, I[BETOK, THIT IJI0/ia) Y 30HTUYHBIX ?
KakoB 00beM 1 reorpaduueckoe pacrpocTpaHeHue cemeiictBa bobosrsie?

Cem. Makosble, KpecmoygemHbie

1. KakoB 00beM 1 reorpaduueckoe pacripocTpaHeHHe ceMelcTBa MakoBble?
2. KakoBbI KU3HEHHbIE (HOPMbI, 0COOEHHOCTH CTPOEHHS BereTaTMBHOM c(epbl NpejcTaBUTe e
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cemelictBa MakoBble?

KakoBbl 0CO0€HHOCTH PenpOAYKTUBHOM cepbl Y MakoBbIX?

KakoB 00beM 1 reorparueckoe pacrpocTpaHeHHe ceMelicTBa KpectouBeTHbie?

KakoBsbl xk13HeHHbIe (hopMbl, 0COOEHHOCTU BeTreTaTUBHOM chepbl KpecTolBeTHBIX?

KakoBbl 0COOEHHOCTH pernpoAyKTUBHOW cdepbl (ColLBeTHe, LBETOK, MOAUGUKALMU TI0/a)
KpecrorBeTHbIX?

Cem. I'yboysemHblie, HopuuHukogble, BypauHukoebie

. KakoB o6beM 1 Teorpaduueckoe pacrpocTpaHeHHe H3yuaeMbIX CeMelCTB?
. KakoBbl >ku3HeHHbIE OPMBI, 0COOEHHOCTH CTPOEHHS BereTaTUBHOW Cdepbl MpeCTaBUTe e

YKa3aHHBIX CeMencTBa?

. KakoBbI uepThel CXOACTBA U pa3/vuusl B CTPOEHUU LIBETKOB Y CeMeNCTB
. I'yborseTHeie, BypaunukoBbie, HopuuHuKOBbIE?

Cem. I's030uuHble

. KakoB 06beM 1 reorpaduueckoe pacrpocTpaHeHue cemeiictBa ['Bo3auyHbIe?
. KakoBbl >ku3HeHHbIe (hOPMBI, 0COOEHHOCTH CTPOEHUSI BereTaTUBHOW C(ephl Mpe/CTaBUTe/eH

ceMeiicTBa ['Bo3anuHbIE?

. KakoBbI 0cOO€HHOCTH pernpoAyKTUBHOU cdepbl y ['BO3AUUHBIX?
. Ha3oBure npezcraBuTeneii cemeicTtBa, 3aHeceHHbIX B KpacHyro kuury Hukeropopckou

ob/tacTu?

. KakoB 00beM 1 reorpatuueckoe pacripocTpaHeHue cemeiictsa IlacieHoBbIe?

Cem. Bepesogble, Bykoeble

. KakoB 00beM 1 reorpacduryeckoe pacripocTpaHeHue ceMeicTB bepe3oBbie 1 BykoBbie?
. KakoBbl >xu3HeHHbIE (OPMBI, 0COOEHHOCTH CTPOEHMsI BereTaTWBHOMN cdephl TpeCTaBUTeIeH

M3y4yaeMbIX CeMelCTB?

. YKa)Kute UepThl CXOACTBA W paA3/IMuMvsd B CTPO€HUMH LBETKOB U IIVIOAOB Y HpE,E[CT&BHTEJIEﬁ

cemencTs bepe3osble u bykoBble?

. UTo TaKkoe «IIWIIIKa» O/IbXH U KaK OHa oOpa3yeTcs?

Cem. CnoxcHoOygemHble
KakoB 00beM 1 Teorpaduueckoe pacripocTpaHeHye cemeiictBa CrI0KHOLIBETHbIE?
KakoBbI OCHOBHBIE CHCTEMaTUUeCKHe TIPU3HaKu ceMmelicTBa Cl10’KHOLBETHbIe?



[Touemy cemeiicTBo C10)KHOLIBETHBIE MOTYUM/IO TaKOe Ha3BaHUe?

Cem. JluneliHble, OpxuoHble

1. KakoB 00beM U reorpacdrueckoe paclpocTpaHeHHe IIpe/CTaBUTeslell ceMeMcTB JIueliHble,
OpxwupHbie?

2. KakoBbl >ku3HeHHble (POpPMbI, 0COOEHHOCTH CTPOEHUsI BereTaTMBHOM c(epbl M3ydaeMbIX
cemMeucTB?

3. KakoBbl 0c06eHHOCTH PernpoyKTHBHOM chepbI?

4. Kakve mnpu3HaKh H3ydyaeMbIX CEMEMCTB YKa3blBalOT HAa WX [IPUHAJJIEKHOCTb KJAacCy
OpHop0/bHBIE?

5. Kakue npucrnoco6sieHrst IMEIOTCS y TIpeZicTaBuTenelt cemerictBa OpxXuHble /IS OTIbUIeHNsT?

Cem. OcoKosble, 31aKoeble

1. KakoB 00beM 1 Teorpaduueckoe pacripocTpaHeHue cemeiictBa OCOKOBbIe?

2. KakoBel xu3HeHHbIe (HOPMBI, 0COOEHHOCTH CTPOEHHUsI BereTaTUBHOW C(ephl TMpe/CTaBUTesel
cemeiictBa OCOKOBBIE?

3. KakoBbl 0c0OeHHOCTH PernpoAyKTUBHOM cepbl y OCOKOBBIX?

4. KakoB 00BbeM U pacripocTpaHeHue 3/71akOBbIX?

CEMECTP 5
Tema 1. IlocTynyieHHe BO/JbI B PaCTUTE/IbHYH0 KJ/IETKY
Bomnpockl K ceMuHapy:

1. CTpyKTypa, CBOWMCTBA W POJIb BOJIbI B »KU3HU pacTeHuil. PacripesiesieHrie U (OpPMbI BOJIbI B
K/IeTKe U B opraHv3mMe. BozHbIl 6alaHC pacTeHHH.

2. llonsatue puddysuu u ocmoca. Ocmometp Ildeddepa. OcmoTHueckoe JaBreHue.
OcMOTHYeCcKry TTOTeHLMal.

3. PacturesbHas KiieTka Kak OCMOTHYecKas cucreMa. SIBieHus ruiasMosvsa U Typropa. Metogpl

V3MepeHusi 0OCMOTUUEeCKOro TOTeHlMana B KjeTKe. BesMurHa 0CMOTMUECKOro MoTeHLMana y
Pa3HbIX 3KOJIOTUUECKUX I'PYIII pacTeHUH.

Tema 2. BogHbIii 00MeH pacTeHH#

Bonpocel K ceMuHapy:

1.
2.

[ToHsiTHe TpaHCIMpALUU U eé 3HaueHue /i1 OpraHu3Ma.
CrpoeHue McTa Kak opraHa TpaHcnupauyyd. CTpoeHue YCThHL] Y OAHOZOIbHBIX U IBYA0IbHBIX
pacTeHuii. Buzibl TpaHCTIMpaLIUK.

. DTarbl yCTbMYHOM TpaHCnUpalyu. SIBieHre kpaeBoi Aud@ysuu.
. Pabota yctbuuHoOrOo ammapara. Tyrbel ABMKeHUs YCThHL. MeXaHW3M ()OTOAKTUBHBIX JIBWKEHUN

ycreul. Pons ABK.

. OcobeHHOCTH CYyTOUHOTO X0/la IBVKEHHS YCThUL] Y Pa3HbIX PaCTeHHH.
. BnusiHue Ha TpaHcnMpauyro BHeIIHUX ycaoBui. CyTOYHBIM XOZ Tpoliecca TpaHCIIMpaLUu.

EyHuLIBI MU3MepeHMst TpaHCIHUpaLUy.

Tema 3. ®oTocuHTE3.

Bornpockl K ceMHUHapy:

1.
2.

3.

3HaueHue nporjecca (GOTOCHMHTe3a U UCTOPHS €r0 U3yUueHMUs..
JIuct kak opraH ¢orocunTe3a. OcoberHoctu auddysun CO2 B mucTe.
XUMUYeCcKHUil COCTaB U CTPOeHHe XJIOPOT/IaCTOB.



OHTOreHe3 MIacTu,.

[To/ryaBTOHOMHOCTb XJIOPOTIJIACTOB U UX TIPOMCXOJKEHHe.
Xnopodubl: CTPYKTypa, XMMUUYeckre U pu3nueckre CBONCTBA.
buocuHTe3 xnopodusiia.

KapoTuHoOu/IbI: CTPYKTYpa, CIIEKTP TIOTJIOL[eHUS U POJib B paCTeHHUH.

©®No ;A

. ®ukoO6uMMHBL. XpoMaTUuecKas aJjanTalysi BOJHbIX PAaCTeHUH.
10. OHepreTtuka (oToCHHTe3a. 3HaueHHe OTAeNbHBIX YUYaCTKOB COJIHEYHOTO CITeKTpa [ijis
dotocunTe3a. Pabotel T.A. Tumupszera. Teopus dhoTosdhdekra DUHIIITEHHA.

Tema 4. KopHeBoe nuTaHue pacTeHNH.
1. ®usmonoruyeckasi poJb 3JIeMEHTOB MUHEPA/IbHOTO TIUTAHUS, COCTaB 30J1bl. ['MpOrOHMKa.
dusnonoruyeckas posib Makpo3nemeHToB (P, S, Ca, Mg, K, Fe).
dusnonornueckoe 3HaueHre MakpossiemeHnTos (Mn, Mo, Cu, Zn, B, Cl).
AHTaroHu3m HOHOB.
KopHeBast cricTeMa KakK OpraH TOTJIOIeHUsT CoJiel.

SEERAIIE I S

OcobeHHOCTH TIOCTYTIJIEHUsI COJell B KOPHEBYIO CUCTeMy. BiisiHMe BHEIIHUX W BHYTPEHHUX
(hakTOpOB Ha MOCTYTI/IeHUE COJIeH.

[TacCHUBHBIN THI MOT/IOIIEHUS] HOHOB. DNeKTPOXUMUYeCKUIA TIOTeHIUa.

AKTHBHOe TIOCTYTI/IeHe HOHOB. PaKTOPbI, BAUSIONIME Ha aKTUBHBIN TPAHCIIOPT.

O o N

OcHoBHBIe 3Tarbl OCTYIVIEHWs] HOHOB B KJIeTKy. 1 3Tarl — [oCTyIjieHue
10. Bell|eCTB B KJIeTOUHYIO CTeHKY.
11. 2 3Tamn MoCTYIUIeHUsI MOHOB— uepe3 MeMOpaHbl. TpaHCTIOpTHBIE OesTKy.

12.Hacocsbl. Turel HacocoB. PaboTta K- Na*t- AT®-a3ml.

13. BTopruHo-akTUBHBIM TpaHCriopT. Cumropt. AHTUTIOPT. KoTpaHcropT.
14. 3 ¥ 4 3Tansl NOCTYI/IeHUsS UOHOB B K/IeTKY—B LIUTOIL/Ia3My U B BaKyOJIb.
15. TpaHCropT MOHOB M0 aroIVIaCTy ¥ CUMILJIACTY KOPHSL.

CEMECTP 6

Tema 5. /IpIxaHHe pacTeHUH.
1. [IbixaHue U ero 3HaueHue B )KU3HU pacTeHUs.
AT®. CtpykTypa U (HyHKLUH.
OKHC/IUTETEHO — BOCCTaHOBUTe/bHBIE TipoLiecchl. Pabora A. H. Baxa u B. U. ITannaguHa.
CybcTpathl AbixaHus. JlbixaTenbHbid KOIPOUIUEHT.
['TMKOJTMTUUYECKUM TTYTh JIbIXaTe/IbHOro oOMeHa. AHa’poOHast da3a AbIXaHus (TJIMKOJIU3).
CTpyKTypHasi OpraHu3aLisi U poib MUTOXOH/IPUM B TIpoLiecce /bIXaHUs.
AspobHasi pa3za pIxaHUsl: OCHOBHbIE CTaIMM U UX JIOKATU3aLUsl.
I crapusi: okucUTeIbHOE J1eKapOOKCUIMPOBaHKe TTMPOBUHOTPAJHOM
KUCTIOTBI. 2-ast CTa[iusi: LIUKJI TPUKapOOHOBBIX KUCIOT (LMK Kpebca.)

L ONU AW

Tema 6. PocT 1 pasBuTHe pacTeHHH

1. TloHsTHe pocTa ¥ pa3BUTHS paCTeHUM.
OcHoBHBIe (a3bl pocTa KJeToK. IMOpPHOHa/bHas da3a.
da3a pacTskeHus.
®a3a BHyTpeHHero AuddepeHLPOBaHMS.
®u3moJI0rKs OIJI0OTBOPEHUS.

ik



6. OcobeHHOCTH MPOpacTaHUsi CeMSIH.
7. Twrel pocTa OpraHoB pacTeHus.
8. KysbTypa M30/1MpOBaHHbIX TKaHeM.

Kputepumu orjeHnBaHus (0L[eHOUHOe cpeACcTBO - Onpoc)

OueHka Kpurepuu oLieHUBaHUs

BBICTaBJ/ISIeTCSl, KOTJA CTY/IeHT I7yOO0KO 1 TPOYHO YCBOMJI BeCh ITPOrpaMMHbIH
MaTepuaJi, MCuepIibIBatollle, 10c/iej0BaTe/IbHO, PAMOTHO Y JIOTUUECKU CTPOWHO
€ro W3/iaraet, He 3aTPYJHSETCS C OTBETOM P BUAOU3MEeHeHUH 3aiaHusi, CBOO0JHO
OTIMHRO CTIPaBJISIeTCS C CUTYAL[MIOHHBIMH 3alaHUsSIMH, TIPaBU/IbHO 0O0CHOBLIBAET MPUHSATHIE
pellieHus], yMeeT CaMOCTOsITe/IbHO 00001jaTh 1 U3/1araTb MaTepuasl, He [JOIycKas

OLINOOK

BBICTaBJISIETCS], €CJ/IM CTYJEHT TBepZO0 3HaeT MPOrpaMMHbII MaTepHasl, FPaMOTHO U

IO CYII|eCTBY U3/1araeT ero, He IOIycKaeT CylLlleCTBEHHbIX HETOUHOCTEH B OTBeTe Ha

XOpOLLIO
P BOIIPOC, MO’KET MPaBU/IbHO NPUMEHSTh TeOpeTUYeCKUe T10/I0KeHUs U BJlafieeT

HEO6XO,Z[I/IMLIMI/I YMEHHAMU U HABBIKaMU IMPU daHAJ/INU3€e I/IHCl)OpMaL[I/II/I

BBICTaBJISIeTCS B TOM C/Iy4ae, IPU KOTOPOM CTYZEeHT OCBOWJI TOJIbKO OCHOBHOM
MaTepHajl, HO He 3HaeT OT/e/IbHbIX JeTasel, JOIIyCKaeT HeTOUHOCTH,
YZI0B/IETBOPUTE/ILHO He/l0CTaTOYHO NpaBU/bHbIe (HOPMY/IMPOBKY, HapylllaeT 110C/1ef,0BaTe/lbHOCTh B
M3/10)KeHUU NTPOrpaMMHOI'0 MaTeprasa U UCTIbIThIBAeT 3aTPYAHEHUs B BbIIIOJHEHUN
aHanv3a uHpopMaluu

BBICTaBJIAIETCS CTYZAEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IUCH CYII|eCTBEHHbIE
Hey/IOB/IeTBOPUTE/ILHO — TTp00esTbl B 3HAHWK OCHOBHOTO COJIep>KaHUsl y4eOHOM MPOrpaMMbl JUCLIMTIIMHBI U /
WM HeyMeHHe UCTI0/b30BaTh T0yueHHbIe 3HaHUs

5.1.4 TunoBbie 3ajaHus (oueHOUHOe cpeAcTBO - [TopTdo10) /1A oLeHKH C(hOPMHUPOBAHHOCTH
Kovmnerenuu YK-1:

Copep:xanue noptdosmo gkiouaem
meopemuueckull acnekm:
® KOMIUIEKCHYIO TIOAOOPKY MaTeprasioB 10 0003HaueHHOM TeMe Kypca - OTpakarolue
K/TIOUeBbIe TIOHSATUS U TIPUMephI K HUM, WTIOCTPALIUU, BBIPe3KHU U3 ra3eT U )KYPHA/IOB W/WIH
I[UTAThl U3 JIUTEPATYPhl, MOTYT OBITh TAK)KE CCbUIKUA Ha VIHTEpHET-CalThI T./., 00bEM He MeHee
10 ctp.).

IMpakmuueckuli acnekm:
® [lon60pKa MTepaTypHBIX IPUMEPOB, PACKPBIBAIOIINX TeMy Kypca (MUHUMYM 2 CTp. TeKCTa, 5
HMICTOUYHUKOB).
® AHHOTHpPOBaHHas MOJ00PKa MaTepHasioB T10 TeMe Kypca C IoMOoIIbio VIHTepHeTa
(ucnosib30BaTh He MeHee TPeX CalTOB).
® CocrapsieHue C/I0Bapsi 10 OCHOBHBIM MOHATHSM M TEPMHUHAM JAaHHOM TeMBI.



TemaTHKa [/151 IOPT(OINO:
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CEMECTP 1

. CTpoeHre NTOKPOBHBIX TKaHeN paCTeHUM pa3HbIX KOJOIMUeCKUX TPYIIIL.
. TUIBl yCTBUYHOrO arrapara BbICIINUX CIIOPOBBIX U CEMEHHbBIX paCTeHUM.
. Oxpansiemble pactenust Hikeropogckoit obmacTu.

CEMECTP 2
TUIbI ¥ SBOJTFOLMS TUHELUS TTOKPHITOCEMEHHBIX paCTeHHUH.
CTpoeHue U BOJIIOLIUS IIBETKA.
CoBpeMeHHbIe K/1acCU(UKALIMU )KU3HEHHBIX (hOPM JIPEBECHBIX paCTeHHUH.

CEMECTP 3
Buosnoro-mMopdonornyeckasi XxapaKTepUCTHKA BOJIOPOC/IEH Pa3HBIX KOJIOTMUECKUX TPYIIIL.
3HaueHue BOZOPOC/IeN B MPUPO/IE U )KU3HU YesIOBeKa.
OO011jas1 XapaKTepUCTHKA IPUOOB, UX KIacCH(UKaLMs.
I'pubObI-niapa3utsl. OO6IIIast XapaKTepHUCTHKA U 0COOeHHOCTH YKU3HEHHBIX [TUKJIOB.
3HaueHue rpubOB B MPUPOJE U )KU3HU UeI0BeKa.
JIVIIaHUKK: 9KOJIOTUYeCKHe TPYIIhl ¥ )KU3HEHHbIE (hOPMBI.
3HayeHue JIMIIAHUKOB B TIPUPOJIE U >KW3HHU YesloBeKa.

CEMECTP 4
Beicive criopoBble pacTeHusi: 61omoro-mopdosioruueckasi XapakKTepUCTUKa, KaacCuuKarys,
nipesictaBuTesiv Bo Quiope Hikeropozckoit obmacTu.

. OcobeHHOCTH LIWK/IOB Pa3BUTHS BBICIIINX CTIOPOBBIX PAaCTEHUH.
. 3HaueHue BBICLIMX CIIOPOBBIX paCTeHUM B MPUPO/E U )KU3HU YesloBeKa.
. I'onocemenHble pacTeHus: oOmlasi XapakTepuCTHKa, OCOOEHHOCTH JKMU3HEHHOrO LMK/Ia,

nipe/icTaBUTENN BO dyiope Hixkeropozckoit o6/acTu.

. TTokpbITOCEMeHHBIe pacTeHUs: 001asi XapaKTePUCTHKA OCHOBHBIX CEMEHCTB.
. Pacrenus KpacHoit kauru Poccru u Hukeropockoii o6/1acT.

CEMECTP 5

. Ocmoc. TloHSTHSI BOJHOTO M OCMOTMYECKOTO TIOTeHLMaloB, UX B3aUMOCBS3b. [loTeHiMan

JlaBeHYs. SIBIeHHUs T1a3MOJTH3a ¥ [UTTOo/MM3a. [ToTeHIMan HabyxaHusl.

. Ponb Bogbl B pacteHusx. [TocTyrieHre BoJbl B paCTUTENbHYIO KIETKY U (aKTOphbI, BAUSIOLINE

Ha 3TOT IIpoLeccC.

. TpaHncnvpaius u ee (pyHKUMOHa/NIbHOE 3HaUeHWe. Buibl TpaHCIMpaLMM U ee OCHOBHbIE 3Tarlbl.

SIBnenue KpaeBol Auddysuu.

. BnusHyue BHemHMX Y BHYTpeHHUX (akTOpoB Ha TpaHcnupanuioo. CyTOuHBIM  XO[

TpaHCIUpaLiH.

. PEFYJ'IHL[I/IH AeATe/IbBHOCTU  YCTBUYHOI'O  allliaparta. OcHOBHBIE TeoOprru MeXaHU3MOB

(OTOAKTHBHBIX [JBIKEHWH yCThUI. Pomb abcuy30BON KUCTAOTHI B (PYHKIIMOHWPOBAHWUHU
YCTBUYHOTO arrapara.

CEMECTP 6

. OHepreTrka (oTOoCHHTe3a. 3HaueHWe OT/eNbHBIX YYaCTKOB COJHEYHOTO CITeKTpa AJIst

dorocunTesa (pabotel K.A.TumwupsizeBa). CrieKTpbl AeWcTBUSI UM morjoieHus. CrocoObl
Jle3aKTUBALMU XJI0po(uIa.

. C4-dorocuntes ([Tyte XeTua-Cnska-Kaprnunosa).



3. CAM-doTocuHTe3.
4. C3 u C4-pacTeHusi, uX aHaTOMHUUeCcKe U (pu3roaoruueckre pasinuns. @oTocUHTeTHYeCKas U

X035 CcTBeHHasi TPoAyKTUBHOCTb C3 1 C4pacTeHuii (CpaBHUTEeNbHBIM aHa/IN3).

5. OcHOBHbIe 3Tambl MOCTYMJIEHWs WOHOB B DAaCTUTeNbHYI KieTKy. [lepeHOCUMKM HOHOB.

. +
O/eKTpOHeUTpa/bHble M 3/1eKTPOreHHble Hacockl. H'-Hacoc M ero posb B IepeMelleHUH

HOHOB.

6. B3aumogelicTBre (PUTOrOPMOHOB B peryJisiLiiu (PU3N0I0rnyeckux npoieccoB. MexaHU3Mbl

TOPMOHAJIbHOM perynsLuyu. Perjentopbl pUTOrOPMOHOB.

Kputepuu oneHuBanus (oneHouHoe cpeAcTBO - [TopTdosmo)

O1ieHKa

Kpurepuru orjeHUBaHUS

OT/IMYHO

Yue6HbIe TOPTQOINO JaHHOTO YPOBHS XapaKTePHU3yIOTCS BCECTOPOHHOCTHIO B
OTpaKeHWU OCHOBHBIX KaTeropuii. CofeprkaHue MopT(OoIrMo CBUAETENBCTBYET O
TOM, 4TO OBIJIO PUIO’KEHO MHOTO yCHJINH, 00 0UeBHHOM IPOrpecce CTy/ieHTa B
TJIaHe Pa3BUTHS €er0 MBIIJIEHHs], YMeHHsI pelliaTh 3a[aul, IPUKIaJHbIX 1
KOMMYHMKATUBHbIX YMEHUI, pa3BUTUsI KOMITeTeHL1H, a TaKKe 0 HaInuuu
BBICOKOT'0 YPOBHSI CAaMOOLIEHKH Y TBOPUECKOT'0 OTHOLIeHUs K rpeaMeTy. B
cofiep)kaHuU 1 opopmiieHHnH yueGHOro noptdoro AaHHOTO YPOBHS SIPKO
TIPOSIBJISIFOTCSI OPUTMHA/IBHOCTD 1 M300peTaTeibHOCTh

XOpOILO

Copeprkanye MopT¢oIno CBUAETENLCTBYET O TOM, UTO ObLIO TIPHUI0XKEHO MHOTO
ycuuii, 06 0YeBHIHOM IIPOTpecce CTyJieHTa B IJIaHe Pa3BUTHSI €ro MbILUIEHHS,
yYMeHUsI pellaThb 3aZiaud, IPUKIaHbIX 1 KOMMYHUKATUBHBIX YMEHUM, Pa3BUTHS
KOMIIeTeHLIMH, a TakKe 0 HaIMYUY BbICOKOTO YPOBHSI CAMOOLIEHKU 1 TBOPYECKOr'0
OTHOILIEHUS K TipeiMeTy. B conep>kannu v oopMieHnH yaeOHOTo mopTdhosvo
JIJAHHOTO YPOBHS SIPKO TPOSIBIISIFOTCSI OPUTMHANMBHOCTE U M300peTaTelbHOCTh

YZI0B/IETBOPUTE/ILHO

B yue6HOM MOpPTGhOIKMO JAHHOTO YPOBHS PUCYTCTBYIOT BCe 00s3aTe/TbHBIE
PyOpHKH, TI0 KOTOPBIM MO>KHO TTPOBOJMTH OLIeHKY. ABTOPOM yKa3aHa Lieflb U
OTMCaHO Ha3HayeHHe AaHHOTO MopTdosuo. [IpUcyTCTByeT cofiep)kaHue
(ornaBnenue) noptdoano, Bce 37eMeHThl JaTUPOBAHbI, YTO M03BOJISIeT POCIeAUTh
JVHAMHKY pOCTa 3HaHUM, yMeHUi 1 (hopMUpOBaHHe KOMITeTeHLIUH yualllerocs

Hey/I0B/IETBOPUTETBHO

HewnHdopmarmoHHOe TOpT¢OIHOo, 110 KOTOPOMY TPyZAHO chopMUpoBaTh obiiee
Tnpe/icTaB/IeHNe 0 CriocoOHOCTSIX yyalerocsi. Kak npasuno, B yuebHOM 11opT$o/mo
JJAHHOTO YPOBHSI ITPe/ICTaB/IeHbl OTPHIBOYHBIE 33/JaHHsT U3 Pa3HBIX KaTerOpHH,
OTZie/IbHbIe JIUCTBI C He TOJTHOCTBIO BLIMTOJIHEHHBIMH 3a/IlaHUSIMK, 00pas3Libl MOMbITOK
BBITIO/THEHHUsI paboT U T.7. ITo TakoMy MOpT¢osMo NMpaKTHUecKy HEBO3MOKHO
OTIpe/ieTUTh TIPorpecc B 00y4eHNH 1 YPOoBeHb CHOPMHUPOBAHHOCTH KOMITeTEHIIHH,
OTpa’kalol{X OCHOBHBIE 1ie/Ii Kypca

5.1.5 TunoBble 3agaHus (omeHouyHoe cpejcTBO - Pedepar) ans oneHkH copMHPOBAHHOCTH

KomnereHiuu YK-1:

CEMECTP 1
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OTanbl pa3BUTHS OOTaHUKH.

YpOBHU OpraHu3ar pacTeHUH.

CTpoeHue pacTUTeNbHOM K/1eTKU. OTIUYUS OT )KUBOTHOM.

VicTopust u3yueHUst K/IeTOYHOTO cTpoeHUs. KineTouHasi Teopusi.

CTpoeHHe OCHOBHBIX TKaHel: a3peHXUMbl, aCCUMUSILIUOHHOM, BblJjeTUTe/IbHOM.
HesTeTbHOCTD Pa3/IMYHbIX 00pa30BaTe/TbHBIX TKaHeH.

CEMECTP 2
B3anmHoe pacrionio)keHre TKaHel B cTe0sie 1 KOpHe pacTeHUi.
Mop@donorvst KOpHeBbIX CUCTeM O/IHO/I0J/IbHBIX U IBYZO/bHBIX paCTeHHUH.
CBs13b IPOBOAIIMX TKaHel cTebsst u micTheB. CTessipHasi TeOpUsl.
Tunel ONbUIeHNs y paCTeHUH pa3/IMUHbIX CUCTeMaTUYeCKUX PYyII.
[MpucriocobeHus K SHTOMOGHUINY ¥ aHEMO(QUINN Y PaCTeHUH B CTPOEHWH LIBeTKA U COLBETHIA.
Pa3mHO>XeHMe BBICIIMX CIIOPOBBIX paCTeHUH Ha NpHMepe ariopoTHUKA IIIUTOBHUKA MY’KCKOTO.
Pa3mMHO)KeHHe T0/I0CeMeHHBIX Ha TIpUMepe COCHbI OOBIKHOBEHHOM.
MoHoTemMueckye 1 NoaUTeIn4eCcKueCHH(I0pecLieHLIH.
I'nnoTessl MPOUCXOKEHUS LIBeTKa.
ArioKaprHble MI0bI.
LleHOKapIIHbIe MI0bI.
Tunbl BCKpbIBaHUS I1JI0/0B.
3HaueHMe IJI0JI0B U CeMsIH B )KU3HU Ue/IoBeKa.
OKosoruueckye rpynmnbl pacCTeHUM M0 OTHOLLIEHHIO K Pa3/IMUHbIM (PaKTopam Cpe/bl.
’KvizHeHHbIe (JOpMBI paCTeHHWI M0 Pa3/IMUHBIM CYyILeCTBYIOIIUM CHCTEMaM.
Cuctema >ku3HeHHbIX (OpM pacTeHMM PayHkuepa U 3K0/IOr0-Mop¢oJiornyeckas
cucrema.
’KvizHeHHBIe (POPMBI [lepeBbeB U KYyCTapHUKOB IIMPOKO/IMCTBEHHBIX JIECOB.
BospacTHble COCTOSIHUS pacTeHUI

CEMECTP 3

Vcropust pa3BuTusi 60TaHUKY KaK HayKH.
Beigaroipiecsi oTeuecTBeHHbIe OOTaHUKH.
OcHOBHBIe HUIOTeHeTUYeCKHe CHCTEMBI [IBETKOBBIX .
YepemoBaHue rario- U Adiodassl B )KU3HEHHOM LMKJIe paCTeHUH.
dunoreHeTHUECKHE CBSI3M OCHOBHBIX I'PYTII BBICIIUX PAaCTeHHH.
[TpoucxokaeHue U BO3MOXKHBIE TTYTH 3BOJTIOLIMN BO/IOPOCIIEH.
[TpoucxokaeHue ¥ BO3MO)KHbIE TTYTH BOJIFOLIUN TPUOOB.
[TpoucxokaeHue ¥ BO3MOKHbIE TTYTH BOJFOLIMH MOXOBU/HBIX
[TpoucxokaeHue 1 SBOJIOLMS TIaTIOPOTHUKOBHU/IHBIX.

[TpoucxokaeHue 1 SBOJTIOLHS TOI0CEMEHHBIX.

JKu3HeHHBIe LUKJTbI BBICIIIUX PACTeHHUH.

Crioco0Obl MUTaHUsT y TPUOOB.

KynbTriBUpOBaHue Bogopociei.

I'pubbI — Mapa3uThbl paCTEHUH.

['pubOBI-Tapa3uThl )KUBOTHBIX U Ue/IOBEKa.

PacTeHusi — rapa3uThl.

TpauLOHHbIE ¥ COBPeMeHHbIe MeTO/bI CC/IeJOBAHUS, UCIIOb3yeMble B CCTEMaTHKe
pacTeHuH.



18. Pepnkue v oxpaHsiemble pacTeHuit Hukeropo/ckoit obiactu.
19. XapakrepucTuka PUHHOPUTOB, Kak BO3MO>KHBIX MPE/IKOB BBICIIIMX paCTeHHUH.

CEMECTP 4
1. Mopdonoro-6mosoruueckie 0Co6€HHOCTH TIpe/[CTaBUTeIel HEKOTOPBIX CEMEMCTB 1BETKOBBIX
pacTeHUH.
Pacrenus B uHTEpBEpE.
Borpocel KOMHAaTHOrO LIBETOBO/[CTBA.
@IyKTyHUpyroLasi aCUMMeTpPHS Kak MoKa3aTesib 310POBbsl CPeJibl.
JlekapCTBeHHbIe pACTeHHs], WCTOb3yeMble TIPH JieUeHWH 3a00/ieBaHUM MUIIeBAPUTETLHOU
(KpOBEHOCHOMU, AbIXaTebHOU, HEPBHOM, SHAOKPUHHOM U ZIP.) CUCTEMBI.
6. JlekapcTBeHHble pacTeHHs cemeiicTBa ['yborsetrHeie (BobGoBbie, Po3orBeTHbie, ACTPOBbIE H
[ip-) ¥ UX IPYMEHeHue.
7. KynbTrBUpYyeMble TeKapCTBeHHbIE PaCTeHHsI, 0COOEHHOCTH MX BBIPAIBAHMSI.
8. DdupomacinuHble pacTeHus:, UX OOTaHMUECKast XapaKTepUCTHKA, 0COOeHHOCTH Y 3HaUeHHe.
9. CopHble pacTeHus, X OHMOIOrMYecKasi XapakKTepUCTHKa. XapaKTep 3aCOPeHHOCTH.
10. AwmrenbHbIe pacTeHust B 0()OPM/IEHUH UHTEPhEPOB YueOHbBIX TIOMELeHHUH.
11. JIuaHbl, WX TIPOUCXOXKJEeHHWe, KiacCU(UKaLMs W HCIOIb30BaHHWE B BepTUKA/TbHOM

kW

03eJIeHeHUH.

12. l"asoycToliuMBBIe pacTeHUs B O3e/leHEHUM CAaHWTapHO-3allJUTHBIX 30H MPOMBIIIIEHHBIX
TIpeJIpUSITUM.

13. Pepxue u ucuesarolye BU/bI paCTeHUM.

14. BopHeble pacTeHus.

15. dopmypoBaHUe SIPYCHON CTPYKTYPbl JIECHOTO COOOIecTBa TPH €ro eCcTeCTBeHHOM
B0300HOBJIEHUH U TIPU TTOCAJKe.

16. Bnusinve 3arpsisHeHusi atMocdepbl Ha BHOBOM COCTaB U »KM3HEHHOCTb TPaBSIHUCTBIX
pacTeHMi B TOpo/iax.

17. CyKKyJiIeHTHble pacTeHHsi, 0COOEHHOCTH OMOJIOTHH, BbIPAIIMBAHUS, UCIIO/b30BaHUE B
03e/IeHeHUH.

18. PacTeHust OTKPBITOTO TPYHTa, 0COOEHHOCTH MX MCII0J/Ib30BaHUS JJisl 03e/leHeHHsI.

19. YepThl IPUCITOCOOIEHNST PACTeHU K Pa3HbIM CITIOCO0aM OITbIIEHHS.

CEMECTP 5
dusronornyeckrie 0CO6EHHOCTH 3aCyX0YCTOMUMBBIX PACTEHHH.
Y CTOMUUBOCTH pacTeHHH K BBICOKUM TemrepaTypam.

Y CcTOMUMBOCTb pacTeHUM K HU3KUM TeMIlepaTypaM.
®u3noI0rnYecKre OCHOBbI MOPO30YCTOMYMBOCTH PaCTEHUM.
®du3non0rnyecKre OCHOBBI COIEYCTOMUMBOCTU PaCTeHUM.
YCcTOMUMBOCTb pacTeHUi K aHapobuo3y.

CucTteMa aHTUOKCU/IQHTHOM 3all[UTHI.

du3nonornyeckre OCHOBBI IMOKOsI paCTeHUH.

[BU>KeHUe pacTeHuH.

LN WD =

CEMECTP 6
KynbTypa M3011MpoBaHHBIX TKaHEeM.
Perynsiius nporiecca pa3BUTHSI.
3HaueHue (POTOCHHTE3a B MPOJYKIIMOHHOM MpoLiecce.
dusnonornyeckrie OCHOBBI TIPUMEHEHUs Y00peH .

Eal



5. PacTeHus € yKJIOHSIIOIIUMCS TUTIOM TTUTaHUS.

6. doTorepruoausM.

7. Ponb oTreuecTBeHHbIX yueHbIX (H.A.MakcumoBa, I1.A. I'enkensi, @.[]. Cka3kuHa, B.B.
AHVKMeBa U Jp.) B U3yUeHUM BOJHOTO peXXMMa PacTeHHUH.

8. bakTepuanbHble npemnaparbl Ha OCHOBe a30T(UKCHPYIOLUX [ITAMMOB.

9. ®usmonornueckoe 3HaUeHUE MUKPO3/IEMEHTOB.

10. PacTenust U MUKPOOPraHU3MBI.

KpuTepun oneHuBaHus (oLieHOUHOe CpeACTBO - Pedepar)

OrjeHKa

Kpurepuu orieHMBaHUs

OT/IMYHO

pedepatrBHast paboTa MOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI
TeopeTHuUecKoro Marepuana. CTyIeHT NIPUBOIUT MH(OPMALIHIO U3
MePBOVCTOYHUKOB Y U3/IAHUH T1ePUOIUUeCKON TIeYaTy, PUBOUT MPAKTUUYeCKre
TIPUMEpBI, B OK/Ia/ie OTBEUAELT Ha JIOTIOJHUTE/ILHBIE BOTIPOCHI MTPEMo/IaBaTest U
CTYJeHTOB

XOpOILO

pedepatrBHast paboTa YaCTUYHO PACKPHIBAET OCHOBHBIE BOTIPOCH TEOPETUYECKOTO
Marepuasa. CTy/leHT MPUBOJUT UH(GOPMALIHIO U3 NTePBOMCTOYHHUKOB, OTBEYaeT Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI TPero/iaBaTensi v CTy/IeHTOB (TIpY I0K/Iazie), HO Tpy
3TOM JIaeT He UeTKHE OTBeThI, 6€3 /I0CTaTOUHO UX apryMeHTal[uu

YAOBJ/IETBOPUTE/IBHO

pedeparuBHast paboTa B 00IIMX YepTax pacKpbIBaeT OCHOBHLIE BOTIPOCHI
TeopeTHUecKoro Marepuana. CTy/IeHT IPUBOIUT UHGOPMAIUIO TOJBKO U3
yueGHUKOB. TIpy OTBeTax Ha /IOTOTHUTE/IbHBIE BOTIPOCHI B JIOK/Ia/ie MyTaeTCs B
OTBETAaxX, He MOXKET JIaTh TIOHATHBIA U apTYyMEHTUPOBAaHHBIM OTBET

HeyJOBJIETBOPUTEJIBHO

pedepaTrBHast paboTa He PaCKPLIBaeT OCHOBHBIE BOIIPOCHI TEOPETUUECKOTO
Martepuana. Vcrosbp30BaHO HeJOCTaTOYHO UCTOUHUKOB, CTY/IEHT HE MOXKET
OTBETHUTH Ha JIOTIO/THUTE/TLHBIE BOTPOCKI

5.1.6 TumnoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH C(OopMHPOBAHHOCTH
Komnerenyuu ITKP-4:

1. Ha npumepe KOMHAaTHBIX pacTeHUM M3yuyuTe MeXaHW3M [IBI)KeHHs1 ycTbull. Ha ocHoBe
(U3M0/IOrMUeCKX  TPOLIeCCOB, TPOUCXOAALIMX [JHEM M HOUBbK  OMpefeauTe

CEMECTP 1

Tema. IlepBuyHas NOKpPOBHasA TKaHb. JNU/epmMa.

10C/1eJ0BATe/IbHOCTb OCHOBHBIX 3TAIlOB.
2. Pe3ynbTaThl 0OPMUTE B BH/Ie CX€M U PUCYHKOB.

1. Pa3paborTaiiTe nMpakTHUeCKHe peKOMEH/IAIIMH 110 "BBITOHKe" pacTeHui 3umoii. [1pu 3ToM
BbiOepuTe Hanbosee TOAXOZsIee CeMeHCTBO, W OTHOCAIIMECS K HeMy BH/bI Kak
JleKOpaTHBHbIe, TaK W JAUKOPACTYyIIHe. YUWUThIBaliTe OCHOBHbIE yC/IOBUS: TeMIepaTypy,

Tema. BereraTuBHOe€ Pda3MHOXXe€HHE paCTEHHﬁ.

HWHTEHCHUBHOCTL OCBeLL€HWsA, TUIT ITIOYBLI.
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2. Pe3ynbTathl UCCel0BaHUS OPOPMUTDH B BU/le Tab/UIIBL.

K konTponeHomMy 3aHaTuio o teme «PacTurenbHbie TKAHW»

1. OnpefenuTh NOHATHE TKaHU, KNacCU(pUKALVsl, IPOCThbIe CI0XKHbIE TKaHU.

2. Mepucremsl. Llutonoruueckast xapakTepucTuka. PacripeiesieHre Ux B Tejie paCTeHUs.

3. unnmanbHble  K/IeTKM U 30HaJbHOCTh — BepxylleuHbIX MepucteM. IloHsaTtue
0 TUCTOT€HaX: MPOTOZepMa MPOKaMOii, OCHOBHasi MepHCTeMa / arleKChl TTo0era U KOpHSI
/.

CrpyKTrypa ¥ (PyHKLMM SMHAJEPMbI

YcThULla, X CTPOEHMe, pacnpe/eneHye B snyuzepme. TpUXoMbl, UX TUMbI U (PYHKLIUH.
[Tepugepma, ee ctpoeHre U GyHKIMU. YeueBUUKHU.

O6pa3oBaHue, CTpoeHUe, 3HaUeHHe KOPKU

CrpoeHue, 3HaUeHVe U BU/bI KOJIJIEHXVMBI

© o NP Ok

CkJiepeHxXHMa, ee ctpoeHure U GyHKIHUHA. OCOOeHHOCTH pOCTa BOIOKOH.

10. OO6111ast XxapaKTepUCTUKA MTPOBO/SIINX TKaHEeH, TUTIbI U (PYHKIUH.

11. Ctpoenue U QyHKLUH KCU/IEMBI.

12. CrpoeHnue ¥ QyHKLHU (DJI0IMBI.

13. CrierjudrKa MpOTO-U MeTaKCH/IeMbI, IPOTO-U MeTadio3Mbl. Posb mpokaMOus u
KaMm0Oust B 06pa30BaHWM ITPOBOJSIINX TKaHEH.

14. Turbl NpoBOAALIMX ITYYKOB. Pa3melrieHre UX B Tejie paCTeHUs.

15. OcHoBHas napeHxuma. AspeHxuMa, XJIOpeHXrMa, 3aracaroiias rnapeHxumMa.

16. BrigenvresbHble TKaHU.

CEMECTP 2
Tema. CTpoeHue ceMsiH ¥ IPOPOCTKOB.

1. Pa3paboTaTh TpaKTUYeCKHWe DPEeKOMEHJALMM TI0 W3YYeHUI0 BCXOXKECTH CEMSH.
PexkoMeH/lyeTCsl yUMTBIBaTh: YMC/IO CeMsiH, CyOCTpar, 1abopaToOpHYIO MOCy[y, a TaK e
OCHOBHBIE YCJIOBUS: TeMIlepaTypy, BJIaXKHOCTb, CBeT.

2. Pe3ynbTarhl 0YOPMUTE B BUle TaO/IULBL.

Tema. JKos10oruyecKue rpynmnbl pacTeHuu.

1. Ha npumepe pacTeHuid MecTHOW (iopbl U3yuuTh MOpGOIOrMUecKre U aHaTOMUUecKre
0Cc0OeHHOCTH pacTeHui Kcepo(UToB.
2. Pe3ynbTaTel O)OPMUTE B BU/Ie CXeM U PUCYHKOB.

Bonipocs! K KOHTPo/1bHOM pabote Ne 3 mo Teme «ITober u cucrema nmoderoB»

Ormpenenenue nobera. MeramepHocTb. OpraHooOpa3oBaresibHast esATeTbHOCTD areKca.
[Mousitue o mouke. Poct mobera u3 nmouku. @opMUpOBaHKE CUCTEMBI TOOETOB.

TwuITbI TIOYEK TI0 MX CTPOEHUIO U PACTIO/IOKEeHUIO Ha cTebiie.

Pa3Hoo6pa3sue 1o6eroB: ToIMYHbIE, 37IeMeHTapHble, YKOPOUEHHBIe, VAJTMHEeHHBIE.
[Touky Bo30OHOB/IEHUs], 06oraiteHus, CIisiiye MOYKy.

Pa3Hoo6pa3ue 1oberoB Ha OCHOBaHUM HalpaBJIeHHs] KX POCTA B MPOCTPAHCTBeE.

Turbl BeTB/IeHUs TIo0era: AMX0TOMHUYeCKOoe, MOHOTIOAUaIbHOe, CUMIIOAUaIbHOe.
AKpOTOHUSI, Me30TOHHS U 0a3UTOHUSI.



9. Onpezenenue 1 (QPyHKLMU JIMCTA.

10. Mopdonornueckoe crpoeHre aucta. [IpocTbie U C/I0’KHbIE JTUCTHS.

11. PazHoobpa3ue ¢opm vcTheB. PacusieHeHHbIe TUCThs. 2KUIKOBaHUe.

12. AHaTOMHUYECKOe CTPOeHHe JIUCTa Me30(uTa.

13. VI3MeHUMBOCTb aHATOMUUECKOM CTPYKTYPhI JIMCTA B 3aBUCUMOCTH OT 5KOJIOTUYECKUX yC/IOBUM.
JIUCT COCHBI.

14. JTucToBble cepyu U (hopmaluu JTUCTheB. ['eTepoduivs U aHU30PUIHS

15. OnTorenes nucra. JUTeTbHOCTD KWU3HU JIMCThEB. JIUTComa.

16. JIucTopacrionokeHve, ero OCHOBHbIE TUITbI M 3aKOHOMEPHOCTH. POPMYJIbI U JYarpaMMBbl
JIMCTOPACIoNoKeHus. JIucrtoBasi Mo3auvKa.

17. Crebensb. Onpesenenvie v GyHKIUU. Bo3HUKHOBeHNe TIepBUUHBIX TKaHel cTe0s.

18. AHaTomMHuecKoe CTpoeHHe cTe0sist TyYKOBOTO TUTIA (JBY/[0/IbHBIE ¥ OTHO/I0/TEHBIE
pacTeHwusl.

19. CB#3b NPOBO/SAIINX TKaHel cTe0sist ¥ mucTbeB. CTessipHast TeOpUsl.

20. ITepexop, cTebs1s1 KO BTODUUHOMY CTPOEHHIO.

21. CTpoeHue CTeOsIs TUTTBI U COCHBI.

22. TlopzeMHbIe MeTaMOP(hU3UPOBaHHbIE 1T0OErH: KOPHEBHIL[E, CTOJIOHBI.

23. HazemHble o6Oery: KOJ/IIOUKH, YCbI, (GUIOKIAZIK U JIp.

24. Knybenb, nyKoBuIla, KiyOHe/yKoBuIa. VX cTpoeHue U QyHKIUM.

25. [Toberu CyKKy/IeHTOB.

26. CocTaBUTb KPOCCBOP/, Ha TeMy «IlobGer». ([Iorno/THUTeIbHOE 3a/laHue JJIs1 XKeJIaroIuX KpoMe
OCHOBHBIX BOTIPOCOB).

Bomnpocs! /11 NOArOTOBKH K KOHTPO/IbHOMY 3aHATHIO Ne 4 110 Teme «LBeTOK»
. CTpoeHue 11BeTKa, ero OCHOBHbIE YaCTH U UX PaCIIO/IOKeHHe.
OcobeHHOCTH CTPOeHUs OKOJIOLIBETHUKA, ero pa3HooOpasue U 3HaueHue.
@®opMyibl LIBETKOB U UarpaMMbl.
Anpporieit, Mopdomnorus u pasHoodpasue.
5. MukpocroporeHes, rametoreHes. CTpoeHHe My>XCKOT0O TameToduTa.

Awon e

6. T'uHereH, cTpoeHHe W pa3HOOOpa3ue (aroKapITHLIN U 1[€HOKAPITHBIN).
7. LleHOKapITHBIM THHeLlel: CUHKAPITHBIM, TU3UKapPIHbIA U TapaKapITHbIi.
8. Meracrnoporenes. CTpoeHue cemsizauaTka.

9. dopmHupoBaHUe )XeHCKOr0 raMeTo(uTa U rameTsl.

10. /IBoitHOe OIUI0/I0TBOPEHKE U (hOPMUPOBaHUe CEMEHH.

11. Onbutenue. TUbl ONbIZIEHUs paCTeHUHA. ATEHTBI OIbIJIEHUS.

12. TIpucrnioco6sieHre y pacTeHHid K SHTOMOGMUINY U aHeMODUIHH.

13. brosiornueckas poJsb L{BeTKa.

Bompocs! 15 IOAroTOBKM K KOHTPO/IbHOMY 3aHATHIO Ne 5 o Teme «CTpoeHue U
K/1accupUKaIus COL[BETHI»

CrpoeHue CUH(IOPEHCLIEHLUH.
. MoHoTenMueckue ¥ NoauTennyeckreCuHGIopeceHLIrH.
. CouBeTye Mo CTeNeH! 0JIMCTBEHHOCTH U MOBe/IeHUI0 alliKaIbHOM MepUCTeMBI.

. IIpoctslie couBeTus.

1
2
3
4. CouBeTye Mo CTeNleHW pa3BeTB/IEHHOCTH OCeH U M0 TUILYy HapacTaHUsl.
5
6. Co)XHbIe palieMO3Hble COLIBETHS.



7. LluMoubl: MOHOXa3WM, AUXa3ul, ryieloxasui.

®

Tupc, cTpoeHue, pazHooOpasue.
9. TunoJsiornueckasi KmacCu(UKaIsi COI[BETHH.

Bornipockl K KOHTPO/ILHOMY 3aHATHIO Neb 1o Teme «Iloanbi»
1. TloHsiTHe ¥ 3HaUeHMe MI0/a.
2. CTpoeHure OKOJIOTIIOHUKA.
3. AImOKapIHble II0bL:

A) nonMMepHble MHOTOCEMSIHHbBIE
b) nonmmepHble oHOCEMEHHbBIE
B) MOHOMepHBIEMHOIOCEMEeHHbIe
') MOHOMepHBIEOJHOCEMEHHBIE

3. Cyxue 1 COuHbI€e aroKaprHble 1104bl. CTpoeHre OKOJ/IOMJIOJHHUKaA.

4. LleHOKapIHbIe TI0/bI, MHOT00Opa3ue ¥ OCHOBHbIE BUJBI.

5. HWwKHMe 1 BepxHUe 1[eHOKapITHbIe TUTO/bI.

6. Cyxue ¥ COYHbIe [JleHOKAapIIHble IVI0AbI.

7. BCKphIBatoluecs U pacraiatonecs mioibl.

8. Turibl BCKphIBaHWsI CUHKAPIHBIX IJI0/0B.

9. XapakTepuCTHMKa OTZE/bHbIX BHUJOB IIJIOJOB: MHOIOJMCTOBKA, MHOTOOpELIEK,
KOCTSIHKA, MHOTOKOCTSIHKA, ro/ia, 10/10K0, Kopobouka, 600, CTpyuOK, TToMepaHel], ThIKBIUHA
U T.J.

CEMECTP 3
1. Odopmienre TabAMUYHOTO Marepvasa 10 CPaBHUTELHOMY aHalW3y pa3/M4YHbIX TAKCOHOB DPacTeHUN U
rpuboB.

CPABHUTEJIPHAS XAPAKTEPMCTUKA HEKOTOPBIX OTIEJIOB BOJOPOCJIEN

Ha3Banue Monudukauuu [[Ipyrve CocTaB BanacHele  [becriosoe [TosoBoit [TprimeuaHue
oTzena Knopoduna  [IMTMEHTEl fner ofosouek | B-Ba  [PasMHOXKeHWe  [iporjecc

CuHe-3e/1eHbIe

3eneHbl

Xaposble

JuaTomMoBbIe

Bypsle

Kpacnslie

CPABHUTEJIbBHAA XAPAKTEPNCTUKA HEKOTOPBIX K/IACCOB I'PBOB



[TonoBoi
rpotiecc
CocraB Becrionoe POLECC,
[10/10BO€
HasBanue [Tun [K/IeTOUHBIX [Pa3MHOX. (Tun
CTIOPOHOLLI.
KJjacca Murien pboouek CTIOPOHOLLIEHNS) [TprMeuaHHe
Vi1

XUTpUAUOMULIET

Bl

OomuLieTsl

3UrOMULeThI

AckomuLeTsl

BasuguomuiieTsbl

[JeliTepoMuLieThI

Odopmenre TabJUUHOTO MaTeprasa 1Mo CPABHUTEFHOMY aHaIu3y pa3/MYHbIX TAKCOHOB PaCTeHW U rPHUOOB.

CPABHUTEJIBHAA XAPAKTEPUCTUKA MOXOBU/JHBIX

I'pynnbi Knacc  mapwanyuesbie Knacc nucmocmebenbHbie
NpU3HAKO8

Mopdonorus rametopuTa

Hanuuue TIPOBOJSIHAX
3/1eMEeHTOB

Pa3BuTOCTh U THII MPpOTOHEMBI

Crpoenne crnopoputa U e€ro
T0JIO’KeHHe Ha raMeTo(ure

[Tpucnocobaenus
K PaCCEeMBaHMUIO CIIOP

[pyrve npusHaku

CPABHUTEJIbHASI XAPAKTEPYCTUKA CIIOPOBBLIX PACTEHUU



Otpen Knacc Oco6eHHOCTH CTPOEHUS criopoduTa
OcobeHHOCT
Crpoenue CtpoeHue [Tpeo6mazmaromu | ¥ CTPOECHHA
nmobera, IMCTa  [CTIOPOHOC i1 THIT CTeH ramerogura
HOW  30HBI
[[1ayHOBBIE
[TnayHoBUAHDI |[TosymHMKOBEIe
e [IHILHUKOBBIE
XBoleByHble [XBOLLeBbIe
[TaropoTHrko [[TonumnogrieBbie
BU/IHbIE
Ca/sibBUHUEBbIE
CPABHUTEJIBHAS XAPAKTEPUCTUKA KJ/IACCOB OTZAEJIA POLIPODIOPHYTA
TakCoH [TpencraBurenu (2 -3  luct [Toa3emHbIe ["ameTOQUTHI2
Bl1/1d HA JIATUHCKOM K1 OpraHbI
DYCKOM $I3bIKaXx)
Kracc Ophioglossopsida

Krnacc Marattiopsida

Kiacc Polypodiopsida (Ha
rpyUMepe IUTOBHHKA
MY>KCKOT0)

Knacc Marsileopsida

Kiacc Salviniopsida

CPAHUTEJIBHAAA XAPAKTEPUCTUKA HEKOTOPBLIX BIJOB I'OJIOCEMEHHBIX

Ha3sanue
Ne | pupa

roberos

UMbl BereTaTUBHBIX

[TUIMBI TUCTOBBIX
IJ1aCTUHOK

Xapakrep

VIMCTOPACIIOJ/IOXKEHUA




HVcronb3ys AaHHbIe, TTOTyYeHHbIe B X0/ie W3ydeHUss MOP(OoIoruuecKux 0CobeHHOCTel
HEKOTOPBIX MpeZICTaBUTe el r0I0CeMeHHbIX, COCTaBbTe AUXOTOMUUYECKUH K/THOU [J/IsI OTIpe/ie/IeHust 5
BU/JIOB (T10 BBIOODY).

CPABHUTEJIbBHAA XAPAKTEPNCTUKA KJIACCOB ILIBETKOBBIX

CpaBHHTe/IbHAs XapaKTepUCTUKA Knacc Magnoliopsida Knacc Liliopsida
KjaccoB otzena LIBeTKoBbIe
pactenus IIpr3Hak

KomnnuecTBo cemsizionel y 3apofpliiia

Mopdonoruueckue 0COOeHHOCTH JTUCTA

JKunkoBaHue JTMCTOBOM IIJIACTUHKHA

Tun KOpHeBO CUCTEeMBI

ITpoBojsias cucTeMa CTeb/1s, HaTuuue
KaMbus

Hanbosee xapakTepHOe YnC/IO YacTel
OKOJIOIIBETHUKA, aH/[POTiest U TUHELes

JKvi3HeHHbIe (hOpMBI

CPABHUTEJIPHASI XAPAKTEPVCTUKA HEKOTOPBIX CEMENCTB LIBETKOBBIX

Ha3Banue [®opmysna |OcobenHoctn  |[Tunm [T'un |Mopcbonomqecxne 3HaueHue
ceMelicTBa, [[{BeTKa [BeTKa, He [UI0/la, [COLBeTHA, [0COOEHHOCTH
THUIIOBbIE 0TPpA)KEHHbIE B 0CO0EHH [oNbLICHHE BereraTUBHbBIX
pacTteHus cbopmyie 0CTH OpraHoB
cCeMAH

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeACTBO - 3aJaHusl)

Onenka Kpurepuu orieHMBaHUs

OT/INYHO BBITIO/THEHHBIE KOHTPOJIBHbIE 3a/laHUsI COZlepyKaTe/IbHO MOTHOCTbI0 COOTBETCTBYIOT
TMOCTaB/IeHHBIM BomipocaMm. IIprBeieHHast MH(OpMaLKs TPOAHA/TM3UPOBaHa,
nepepaboTaHa, paCCMOTPEeHbI 1 NPUBe/ieHbl Pa3/IMUHble TOUKU 3peHusT
CTIeLMaNKCTOB TI0 JaHHBIM BOTIPOCAM, BO3MO>KHO, ITPHBe/|eHbI TIPAaKTHYeCKHe
TIPUMEpPBI COOCTBEHHOT'O OTbITA 3aHATUH (PHU3UUECKUMH YIIPKHEHUSMH.




OueHka Kpurtepuu oLieHUBaHUs

OdopmsieHre 3a7iaHusI TIOHOCTBIO COOTBETCTBYeT TpeOyeMoMy 111abI0Hy

BBITIOJTHEHHbIE KOHTPOJIbHBIE 33/JaHUsI COZlep>KaTebHO COOTBETCTBYIOT

rocTaB/ieHHbIM BoripocaM. [IpuBesieHHast B HUX WHGOpMaLisi BepHasi, HO OHa

XOpOLLO
P CTy/IeHTOM 3aMCTBOBaHa U3 UCTOUHUKA Oe3 MpoBe/ieHNs aHa/Iu3a COflepKaHusl.

OdopmsieHre 3a7iaHus TIOTHOCTBIO COOTBETCTBYeT TpebyeMoMy 111ab/10Hy

BBITIO/THEHHBIE KOHTPOJIbHBIE 33/IaHUs B LIJIOM CO/lep>KaTe/TbHO COOTBETCTBYIOT
YJIOB/IETBOPUTE/IEHO rocTaB/ieHHbIM BoripocaMm. [IpuBezieHHast B HUX WH(OpMaLys rpe/icTaB/ieHa ¢
ommbkamu. OdopmiieHre 3alaHus B LIeJIOM COOTBETCTBYeT TpeOyeMoMy I1abIoHy

BLITIOJIHEHHBIE KOHTPOJIbHBIE 3a/IaHUSI COJep>KaTe/lbHO He COOTBETCTBYIOT
HEY/JIOBJIETBOPUTENBHO | TTOCTaBJIEHHBIM BomipocaM. [IpuBe/ieHHas B HUX UH(OpMaIys Tpe/iCTaB/ieHa ¢
ommbkamu. OdopmiieHre 3afiaHust He COOTBETCTBYeT TpeOyeMoMy 11abioHy

5.1.7 TunoBbie 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
copmupoBanHocTH KomneTeHnuu ITKP-4:

CEMECTP 1

KonTposbHas padora Ne 1 Ha Temy «CTpoeHHe PacTUTe/TbHON K/IETKH»
Bapuanr 1.
XWMHYecKoe CTpPOeHHe W CBOMCTBA TIEPBUYHOM 000JIOUKH.
CrpoeHue U (PyHKLIMM MUTOXOH/IPHI.
Kpucranbl pactuTenbHOM KieTKU. JIokanu3alus B KjeTKe, XUMAYeCKUid cocTaB U opMa.
Crpoenue u GpyHKLIMU pHOOCOM.
Cummniacr.

ik e

BapwuaHnT 2.
XWMHYeCKuil COCTaB ¥ CTPOEHHe BTOPUUHOI 000/I0UKH.
Crpoenue u QyHKLuM anmnapaTa ['onbmpku.
Tunbl KpaxMasIbHBIX 3€peH.
Llnronna3sma. XvMHUeCKU COCTaB ¥ CyOMHUKPOCKOTIMUeCKasi CTPYKTypa.
IIporomnacr.

ik W

Bapuanr 3.
Ctpoenue 61010rnueckux MeM6paH.
Bakyosb. XuMHuecKuii cCocTaB U BbITIOHsSIeMble (QyHKLUH.
Anpo. Ctpoenye, QyHKLMU.
ITopsl. Tumnel nop.

ik e

Arioriact.

KourtposnbHas padora Ne 2 Ha Temy «PacTuTe/IbHbIE TKAHW».

Bapuanr 1.



ik W

G

ik e

ik e

ik W

ik e

Anexkc nobera.

OCHOBHBIE K/IeTKH 3MUEPMBI.

Kcunema: npoBogsiuye s/1eMeHTbl. CTpOeHYe U 3BOJIIOLHS.
Konnenxuma.

YcThulie.

BapmuaHnrT 2.
Arnekc KOpHs.
Tpuxomsl. CTpoeHye, (PyHKLMH.
@si03Ma: TUIBI IPOBOJALINX 3JIEMEHTOB.
Ckrepenfpbl.
YCTbUUHBIN amapar.

Bapwuanr 3.
30HaILHOCTH MEPUCTEM B arekce robera.
CTpoeHMe yCTbHULI, MEXaHU3M [IB)KEeHMUS.

TUIbI NPOBOASAIIUX ITyYKOB.
Bonokna. Twursbl, cTpoeHue.
BeigenuTenbHble TKaHU.

CEMECTP 2

KonTtposibHasi padota Ne 3 Ha Temy «IloGer u cucrema modoeros».
BapuanT-1.

Oripezienenue rnobera. MetamepHOCTb nobera.

Hapazemuble MeTamopdo3bl 106eros.

Anuzoduus v rerepopuus.

BeTtBnieHue moberoB. OCHOBHbIE THITbI BETBJIEHUSI.

TwuITbI TTOYEK TI0 MX CTPOEHUIO U PACTIOJIOKEHHUIO Ha cTebiie.

Bapuanr 2.

[MousiTve o nmouke. Poct mobera u3 nmouku. @opMUpOBaHKE CUCTEMBI TOOETOB.
Crebenb. OnpeziesieHrie U PyHKLUU.

Pa3Hoobpa3sue ¢hopm ymcTheB. PacusieHeHHbIe TUCThS. YKUIKOBaHue.

ITouky BO306HOB/IEHUsI, 0OO0Tal|eH s, CITSILHe TIOUKH.

[Toz3emHbIe MeTaMopdO3bI rTobera.

KonTposbHasi padora Ne 4 Ha Temy «IIBeToK»
Bapmuanr -1.
[TpocToii OKOJIOLBETHUK.
MukpocrioporeHes.
Crtpoenue nectuka. [1nogonucTuky.
Turbl anzgpoLes.
CuHHeprujpl.



Bapuanr-2.
[1BOHOM OKOJIOLIBETHUK.
MukporameTorexes.
CrpoeHue Nbl/IbHUKA.
Twuribl rUHeLes.
AHTUIIOABI.

ik W

KonTposibHasi pabora Ne 5 Ha Temy «CTpoeHHe U K/IacCH(PMKALUS COLBETHII»

Bapuanr-1.
1. Tunel cOLBETHN 1O OJIMCTBEHHOCTH.
2. TloHsiTHe CUH(IOpEeCLIeHLUN.
3. Kop3uska.

BapuanTt-2.

1. Twuriel corBeTHH 10 criocoby HapacTaHMSI.
2. MoHoTenueckruecuHbI0peclieHIIUH.
3. 3aBUTOK.

Bapuanr-3.
1. Twriel coLBeTHit 10 MOBeAEHHUIO alTMKa/TbHBIX MEPUCTEM.
2. IlonurenuueckrecrHGIOpeCLeHLIMH.
3. 30HTUK.

KoHnTtposibHasi padotaNe 6 Ha TeMy «CTpoeHue u KaaccupuKaIus miogoB»

Bapuanr-1.
1. CTpoeHue OKOJIOIJIOJHHUKA.
2. Tunbl BCKpbIBaHUS TJI0/|0B.
3. I'ecniepupuii. Ilpumepsi.

BapuanTt-2.

1. AIOMUKTHUHBIE TVIO/BI.
2. Pacmagarorpecs riobl.
3. Otmuue 606a oT cTpyuka. [IpuBeauTe MpUMeEpHI.

Bapuanr-3.
1. Onpepgenenue mozga.
2. JIoKy/IMLIHOeBCKPbIBaHKE I1JIO/I0B.
3. Otrmune cTpyudka oT cTpydouka. IIpuseguTe nprMepsl.

CEMECTP 3

KoHTpo/bHas pa6ora o Teme « Bogopocim»
CoueTaHus BOTIPOCOB B pa3HbIX BAPHAHTaX MOTYT ObITh N3MeHEeHbI.

Bapuanr-1.
1.Knaccudukanums otaena CuHe-3e/1eHble BOJOPOC/IH.
2.1lukn pa3Butus [Topdupsi.
3.ITurMeHTHBIM COCTaB, 3arlacHbIe TTUTaTe/IbHbIE BellleCTBa, COCTaB 000/I0UKH Y TIpe/iCTaBUTe el
draToOMOBBIX BOZOPOCIIEN.



4.Ctpoenuve XaMUJOMOHa/bI.
5.3HaueHue npezcTaBUTe/eN 0TAena bypbie Bogopocu.
6.Yem CriupynuHa otmdaeTcsi oT Couporupel?

Bapuanr-2.
1.Knaccudukaiius otena 3esieHbie BOAOPOCIU.
2.ITonosoe pa3smHoxeHue [TMHHYIApUN.
3.IIurMeHTHBIH COCTaB, 3arMacHble MUTaTe/TbHbIe BeIleCTBa, COCTaB 000/I0UKH Y TIpeJiCTaBUTee
Bypsix Bogopocei.
4.Ctpoenue HocToka (BHyTpeHHee,BHEIIIHee).
5.3HaueHue npezcTraBUTeeN oTAesa KpacHble BOJOpPOC/IH.
6.K Kakomy oT[ienry OTHOCSTCSI BOJOPOC/IU «MOPCKOM CaaTr», «MOpCKasl Karycra»?

BapwuanTt-3.
1.Knaccudukanus otzaena bypeie Bogopocu.
2.11ukn pa3BuTHs Y10TpUKCa (M30MOp(hHBIN).
3.IIurMeHTHBIN COCTaB, 3arMacHble MUTaTe/IbHbIE BeIleCTBa, COCTaB 000/10uku B oTAesie KpacHble
BOZIOPOCIIH.
4.Ctpoenure Cniuporupsl (TauioM, KaeTka).
5.3HaueHue npezcTaBUTeIeN OTAe/a [JaTOMOBBIE BOLOPOC/IH.
6.Y Kakux BOZOPOC/IeN HeT M0JI0BOro IpoLjecca U rnoueMy?

BapuanTt-4.
1.Knaccudukanus otgena KpacHsle BOJOpPOCIIH.
2.11ykn pa3Butust Pykyca.
3.ITurMeHTHBIM COCTaB, 3arlacHbIe TTUTaTe/IbHbIE BellleCTBa, COCTaB 000/I0UKK B OT/Aese 3esieHble
BOZJOPOCJIU.
4.Ctpoenue ITuHHYIIpUN .
5.3HaueHMe nipe/icTaBUTeseli oTesa CrHe-3e/1eHble BOZOPOC/IU.
6.Kakas BoopOC/Ib TTOCeInIach Ha TOMOJISIX B AeHApapuu . Ap3aMaca U Bbi3Basia KUPIUYHYIO
OKpacKy CTBOJIa /lepeBbeB?

Bapuanr-5.
1.Knaccudukaius otzena JluaTroMoBbie BOJOPOC/IH.
2.11ukn pa3sutus JlamuHapum.
3.IIurMeHTHBINM COCTaB, 3aracHble MUTaTe/TbHbIe BEIleCTBa, COCTaB 000/0uku B otAene CuHe-
3esieHble BOJOPOC/IH.
4.Ctpoenue batpaxocriepmMymMma .
5.3HaueHue npefCcTaBUTe/eN 0T/Aesa 3eeHble BOJOPOCIH.
6.Uem oTyiMuaeTcst AMHAMUT OT JUAaTOMUTA?

Bapuanr-6.
1.IIpuHLMIIBI fe/ieHus1 BOAOPOC/Ie Ha OT/AebI.
2.11ukn pa3BUTHS DKTOKAapIlyca.
3.IIurMeHTHBIHM COCTaB, 3aracHble MUTaTe/bHbIe BeIleCTBa, COCTaB 000/IOUKM B OTZAesie XapoBbie
BOJOPOC/I.



4.Ctpoenue Knagodops! .
5.3HayeHue BOZOPOCIIEN.

6.I1puBeauTe «OBITOBBIE» Ha3BaHUs Bogopocsieit Ocuuinstopusi, Hoctok, JlamuHapus.

Bapuanr-7.
1.Knaccudukaiius otena 3esieHbie BOAOPOCIU.
2.1ukn pasButus [Topdupsl.
3.IIurmMeHTHBIM COCTAaB, 3arlacHbIe MMUTATe/IbHbIE BEIIeCTBa, COCTaB 000IOUKH B
3eJIeHble BOZIOPOCIIU.
4.CtpoeHue DKTOKapIlyca .
5.3HaueHue npezcraBuTenen JJuaToMOBBIX BOZOPOCIIEN.
6.beiBaroT 11 KpacHble BoJOpOC/IU He KpaCHbIMUA  ?

BapuanTt-8.
1.Knaccudukaius otaena CruHe-3e1eHble BOZOPOCIIH.
2.1Iukn pa3BuTHs Y I0TpUKCa (reTepoMOPGHBIi).
3.IIurMeHTHBINM COCTAB, 3arlacHble MUTATe/IbHbIE BEIleCTBa, COCTaB 000IOUKH B
BOZIOPOCIIH.
4.Ctpoenue [Top¢ups! .
5.3Hauenue npezcraBuTesnen [JuaToMOBBIX BOZOPOCIIEH.
6.Kakue BofopoC/v nepeiBUrat0TCs 110 NPUHLIUIY YJIUTKU?

Bapuant-9.
1.Knaccudukanus otaena KpacHsie BofOpOC/IH.
2.Pa3mMHOXKeHHe XJIOPOKOKKyMa.
3.ITurMeHTHBIM COCTaB, 3arlacHbIe TTUTaTe/IbHbIE BellleCTBa, COCTaB 000/I0UKH B
BOZIOPOC/IH.
4.Ctpoenue BonbBoKca.
5.3HaueHMe npe/icTaBUTe el [InaTOMOBBIX BOJOPOC/IeH.

otgene CuHe-

otzene bypsie

otgene XapoBbie

6.KakoBO HayyHOe Ha3BaHKe BOJOPOC/IHM, KOTOPOe IepeBOAUTCSA KaK «pacCeKaTb», «pa3pbiBaTb»?

Bapmuanr-10.
1.Knaccudukaiusi otena JluatomoBbie BOJOPOC/IH.
2.Pa3mHOXeHre X/1aMUZOMOHA/IbI.
3.IIurMeHTHBIHM COCTAB, 3arlacHbIe MUTATe/IbHbIE BEIIeCTBa, COCTaB 000IOUKH B
BOZJOPOCJI.
4.Ctpoenue dykyca.
5.3HaueHue npezcraBuTenell KpacHbIx Bofopociei.
6.UeMm oT/iMyaeTCs NaHLUPb JUAaTOMOBBIX BOIOPOC/IeN OT MaHLMPs paKOB?

Bapmuanr-11.
1.ITepeuncivTe BOOPOC/IU, UMeOIIMe MOAUMDUKALIUIO XJIOPOPUILIA «a», «C».
2.Pa3mHosxeHre HaBukysiel (Gecronoe).
3.ITUrMeHTHBIN COCTaB, 3arlaCHbIE TTUTATE/IbHBIE BEIleCTBa, COCTaB 000/I0UKH B
BOJOPOC/IH.
4.Ctpoenue X1aMU0OMOHa/bI.

otpene bypbie

oT/iesie 3eJieHbIe



5.3HaueHue BOZOPOCIIEN.
6.Kakue BojOpPOC/IM COCTaBJISIFOT «TUHY»?

Bapmuanr-12.
1.Ilepeuncivte BOJOPOC/IU, UMeOLIMe MOAUMDUKALIUIO XJIOPOPUILIA «a», «I».
2.Pa3mHoxeHHe BosbBoKkca (6ecriosnoe).
3.IIurMeHTHBIHM COCTaB, 3aracHble MUTaTe/TbHbIe BEIIeCTBa, COCTaB 000/IOUKM B OTZene Bypbie
BOZIOPOC/IH.
4.Ctpoenue Knagodopsi.
5.3Hauenue npezcraBuTesielt CuHe-3e/1eHbIX BOJOPOCIeN.
6.Y Kakux Bofopoc/eil raMeTo(UT pa3BUBaeTCsi BHYTPU criopodura?

KonTtpoibHas pa6ora o Teme «I'pudbI»
BapuanT-1.

1. O611iast XxapaKTepUCTHKa Kiacca XUTPUTUEBBIE.

2. ukn pa3sutusi ChepoTeku.

3. Ob6pa3oBaHUe CyMOK Yy BBICOKOOPTraHM30BaHHBIX ACKOMMIIETOB.

4. Ctpoenue CariposierHuM B BEreTaTUBHOM COCTOSIHUU.

5. 3HaueHUe T/IeCHeBbIX 'PUOOB B TIPUPO/Ie U >KHU3He/esTelTbHOCTH YeIoBeKa.

BapuanT-2.
1.006111as XapakTeprCTHKa K1acca 3uTOMHULIETHI.
2.1lvkn pa3sutusa BenTtypuu.
3.06pa3oBanue 6a3uguii y bauanomurieTos.
4.Ctpoenre Mykopa Ha cTaiuu 6ecriosioro pasMHO>KEHHSI.
5. 3HaueHue P)kaBUMHHBIX TPUOOB B TIPUPO/IE U )KU3HE[eSITe/IbHOCTH YesloBeKa, Mepbl 00PLObI.

Bapuant-3.
. O6mas xapakrepucTika OOMULIETOB.
. Hukn pa3Butus [1b11bHOM TO/IOBHU MIIIEHULIBI.
. Cioco6b1 00pa3oBaHus AMKAaPUOTHUYECKOTO COCTOSTHUS Y Oa3aZIMOMULIETOB.
. CtpoeHrie CIOpbIHbY MYPIYPHOW Ha CTa[{UU MOJIOBOTO Pa3MHOKEHUSI.

ul AN W N -

. 3HaueHue JIPOXOKeBBIX TPUOOB B MPUPO/Ie U XKU3HeJesITeTbHOCTH YesloBeKa.

Bapuanr-4.
. O611jast XxapakTepuCcTUKa ACKOMHLIETOB.
. uksiel passutusa poga CaxapoMuliec.
. CTpoeHue CyMOK y aCKOMHULIETOB.
. Ctpoenue Ilenunuia Ha cTafiuu 6ecriosioro pasMHOXKeHMsI.
. 3HaueHWe TOJIOBHEBBIX TPUOOB B TIPUPO/Ie U >KU3HE/[eITe/TbHOCTH Ye/IOBeKa, Mepbl 00PLObI.

u N W N -

BapwuaHT-5.
1. Obmias xapakTepucTyKa [leiTepoMHUIIeTOB.
2. Ilukn pa3Butust PUTOPTOPHI.
3. Crioco6b1 06pa3oBaHus MJIOAOBBIX TeJT Y aCKOMHULIETOB.
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4.

. Ctpoenuie CIIOpbIHBM MyPIYPHOM Ha CTafuu 6eCriosioro pa3MHOXKeHUs.
. 3HaueHUe XUTPUIUOMULIETOB B TIPUPOJIE U KU3HeesTeTbHOCTH UesloBeKa.

Bapuanr-6.

. Obmras xapakrepuctuka OOMHIIETOB.

. lIukn pa3sutusa CKIepOTUHUU.

. ObpasoBaHre CyMOK Y BbICOKOOPTaHW30BaHHBIX aCKOMHULIETOB.

. CTpoeHre rMMeHHaIbHOTO CJ10s1 y TUIO/I0BBIX Tes 6a3u/MOMULIETOB.
. 3HaueHHe JypPOLIMEeBbIX B IIPUPOJE U KU3HeesaTe/IbHOCTU YesloBeKa.

Bapuant-7.

. O6111ast XxapaKTepruCTHKa 3UTOMULIETOB.

. Hukn pa3sutuss MOHWIVMHUHA.

. Turbl mosioBoro mpotiecca y rpubos.

. Ctpoennie CriopbIHBH MyPITyPHOUM Ha CTafuK OECTI0NI0r0 pa3MHOKEHHS.
. 3HaueHue CamnpoJIeTHUEBBIX B MPUPO/ie U )KU3HeesATe/IbHOCTHU Ue/loBeKa.

Bapuanr-8.

. Ob11jast XxapakTepucThUKa XUTPUJUOMULIETOB.

. Lukn pa3Butust TBep/0ii TOJIOBHU MILIE€HHULIBI.

. Crioco0bl IUKapUOHTU3ALMK MULleUs Y basuananbHbIX TPUOOB.

. CTpoenue Acreprusia Ha CTajuu 6ecriosioro pa3MHOKeHHUsl.

. 3HaueHre CriOpbIHBEBBIX B IPUPO/JE U )KU3HEeesITe/IbHOCTH YesloBeKa.

Bapuanr-9.

. Obm1as xapakTepucTHKa XUTPHINOMULIETOB.

. Pa3Butus XseOHO TMHEHHOM p>KaBUMHBI Ha TIPOMEXKYTOUHOM XO3sIMHE.

. I[Tporiecc obpa3oBanus Oa3uniA.

. Ctpoenve Mykopa Ha CTaiii [10JIOBOT'O Pa3MHOKEHMUS.

. 3HaueHe MyYHEpPOChIX TPUOOB B MPUPO/Ie U XKU3HEeesATeTbHOCTH UesioBeKa.

CEMECTP 5

Tema: «OcMoTHYeCcKHe AB/IEHNs B PaCTUTe/ILHOHN K/leTKe. BoAHBIN peXXxum»
1. BopHblil OTeHLMas KIeTKHA KaK Mepa akTUBHOCTU BO/IbI B KJIeTKe Y er0 KOMIIOHEHTBI:
OCMOTHYeCKUH TIOTeHLIas, oTeHL1ajl JaBleHus], TYPrOpHOe JjaB/leHue.
2. Pabota ycreruHoro anmapara. TUrisl ABwkeHus1 ycTbuLl. MexaHusM (OTOaKTUBHBIX JBHKEHUN
ycrbul. Pons ABK.
3. B kyeTKax y Kakvix pacTeHHI1 OCMOTHYeCKOe /laB/ieHHe KJIeTOYHOTO COKa Hauborbliiee:

a) y rurpo¢uToB;
0) y IyrOBBIX pacTeHUH;
B) Y CTeIHbIX paCTeHUH;
r) y rasiopuroB (pacTeHUid 3aCO/IEHHBIX TIOYB).
[TocTynyieHre BOJbl B PacTUTE/IbHYIO KJIETKY OIpefesisieTCs BeJIMUMHOM cocyller cuibl (S) win

BOZHBIM TIOTeHIMasioM. Cocyiijasi cuia — pa3HOCTb MeXAy OCMOTHUECKUM [laB/ieHUeM K/IeTOUHOTO
coka (P) u mportuBo/iaBieHrueM KaeTouHou obonouku (W): S = P—W. B Kakux ciyuasix BeJUUHHA
cocyIieii CU/bI KJIeTOK BO3pacTaeT:



a) MpH MOBBIIIEHNY KOHL|EHTpaL[M1 KJIeTOYHOI'0 COKa;

0) Tpy HaCKILLEHUU KIeTOK BOJION;

B) M1pM [Tepexo/ie KJIeTKU B COCTOSIHUE I171a3MOJIN3a;

I') IpY peBpalljeHny caxapa B Kpaxmal;

1) TIPY HaKOIJIeHWH B K/IeTOUHOM COKe OpraHu4yeCKUX KUC/IOT
5. OmnpefielMTh OCMOTHYECKOE [jaB/leHHe KJIeTOYHOIO COKa I71a3MOJIMTUYeCKUM MeToZioM. COCTaBUTh
aJICOPUTM MPOBe/IeHUs OMbITa.

1. ITonnyaBTOHOMHBIMH OPraHOUAAMH PACTUTE/TbHON K/1€TKH AB/ISAIOTCA

1)MUTOXOHAPUHU

2) pubocoMbI

3) X/10pOTIacThbl

4) anmnapar ['oabmpxu

5) sHZOIUIa3MaTHuecKas ceTb

6) TM30COMBI

1. KneTku pacTuTebHOM TKaHU, UMeEIOIIHe ToTeHIan gasaenus 0,5 MITA, ocMoThuecKuii

noteHuyan -1,5 MITA norpysunu B psifi paCTBOPOB C ONpe/ie/IeHHbIM 3HaueHueM
OCMOTHUECKOT'O /IaB/IeHUSI.

Y craHOBUTE COOTBETCTBHE MeXAy JieBbIM U ITPABBIM CTOJIﬁ].[OM

CocTosiHue pacTUTe/IbHON K/1eTKH OcMmoTHUYecKoe aB/ieHHe PacTBOPOB
1. BcachIBaHHe BO/bI @) 0,3
2. oTAaua BOZbI 0) 0,5
3.IMHaMHUYeCKoe paBHOBeCHUe C paCTBOPOM B) 1,0
4. 1a3smMosnu3 r) 1,5
n) 2,5
e) 2,0

3. 3ano/IHUTe NPOIYCKH B TEKCTe
1. 1151 TpaHCIIOpTa B COCYABI KCUIEMbI BOZa [J0/DKHA IIPOUTH uepe3 M0J1yTPOHULIaeMYyH0
MeMOpaHy K/IeTOK............
2. Cuty, BBIBIBAIOLLYIO B PACTEeHUH OJHOCTOPOHHUM TOK BO/bI C PACTBOPEHHBIMHU Bell|eCTBaMH,
He 3aBUCSALIYIO OT MpoLjecca TpaHCIMpPaLvy, Ha3bIBaloT. . .. . .... JlaBjileHreM
S P — 3TO CLIeTUIEHHe MOJIEKYJI BOJIbI MEXKIY COO0M
4. B nepsuuHOM Kope KOpHs 90% BOAbI NIepeBUraeTcs 1o




S TR —3TO KOJIMUeCTBO BO/bLMCIIapsieMOM pacTeHreM B( T') 3a e JUHULYY BpEMeHU

(4) efvHMLIEN TOBEPXHOCTH JIUCTA (,11M2)

4. YcTaHOBHUTE COOTBETCTBHE

Makpo3/1eMeHTbI OcHoBHas (yHKIUA
1.docdop Q)Peryisiys HabyxaHUs
2.cepa 0)CocTaBHasi 4aCThb XJI0pOdHIIa
3.Ka/npLun B)BsisieT Ha paboTy yCTBHUI]
4.maraum r)BxoauT B cocTaB LIUTOXPOMOB,

HEFFEMOF]’IOGI/IHG, HHUTPOreHa3bl

5.Kanuiu n)KomrmoHeHT dhepMeHTOB (OHOTHHA,
KOSH3MMa A, TIFOTaTUOHA)

6.>Kesne30 e)OTBevaer 3a cuHTe3 ATD

5. Bojga mogHuMaeTcss K BepIIMHAM /JepeBbeB Ha BbICOTY Oosiee 100 M, Torga Kak CHUIBI
TPaHCNMpPanMH MOAHMUMAIOT ee T0/IbKO0 Ha 10 M. O0bsICHSIeTCA 3TO I/IaBHBIM 00pa3oM

1) Teopueli cuernieHus1 BOAbI;

2) XeMHOCMOTHUYECKOU Teopuew;

3) ropMOHaIbHOW TeopUel LIBeTeHUsI;

4) achpexkToM OMepCcoHa;

5) Teopuel CLieTlJIeHHs MOJIEKYJT BOJbI CO CTEHKAaMU COCYZI0B KCHUJIEMBI

Kputepuu oneHuBanus (oieHouHoe cpeAcTBO - KoHTpo/IbHast padoTa)

Ouenka Kpurepun onieHuBaHUsA
OTJINYHO B paborTe Ipe/icTaB/IeHO TIOJIHOCTHIO BEPHOE pellleHHe BceX 3azau
XOpOLIO B paborTe IpeZiCcTaB/IeHO TIOJIHOCTHIO BEepHOe pellieHre 2/3 Bcex 3a/au
Y0B/IeTBOPUTE/ILHO B paboTe MpeziCcTaB/IeHO TIOTHOCTHIO BepHOe pellleHre 1/2 Bcex 3ajau
Hey/IOB/IETBOPUTENIBHO B paboTe Mpe/icTaB/ieHO TIOTHOCTHIO BEPHOe pellleHre MeHblile 1/2 Bcex 3afau

5.1.8 TunoBskle 3aJaHus (OLeHOYHOE CpPeACTBO - OTUeT 1Mo J1Ia00paTOPHBLIM PadoTaM) /I OLEHKH
copmupoBanHocTu KomnereHuu [TKP-4:

CEMECTP 5



Tema. Dusuono2us pacmumeﬂbHoﬁ Kjiemku

3ansaTue 1. O6GHapy)KeHHe 3aMaCHBIX CaXapoB B PaCTUTEILHOM MaTepHase.

1.
2.
3.

Kakue caxapa Ha3bIBalOTCS peAyLUPYIOLMMHU, a KaKue HepeJyLMPYIOLIUMU?

Kakoii peakijyeii MO)KHO YCTaHOBUTh Ha/lMuKe pelyLIMPYIOIIUX CaxapoB?
OKCrepyMeHTa/IbHO YCTaHOBJIEHO, UTO OCHOBHOM TPaHCIIOPTHOM (hOpMOHi yT/iIeBOZIOB B
pacTeHUsIX sIB/IsIeTCS caxapo3a. [logymaiiTe, Kakoe OT/IMUKE 3TOrO yrIeBoja OT
peJyLIMPYIOIIUX CaxapoB JjaeT eMy TIPeUMYIIeCTBO B 3TON (YHKLUN?

3ausaTue 2. OﬁHﬂpy)KEHl/le 3dIlldCHBIX MHUTATE/IbHBIX BeleCcTB C NMOMOINBI I'MCTOXHUMHYECKHX

peaxIfui.
1. Kakue 3aracHble BelleCTBa OTK/1a/jbIBalOTCS B PACTUTE/IbHBIX K/IeTKax?
2. KakuMm peakTHBOM MOXHO 0OHapyXKUThb O€/I0K B PaCTeHUH?
3anaTue 3. O0HapyXeHHe aMU/Ia3bl B MPOPACTAOIIMX CeMeHaX.
1. Kak 00bACHUTH OTCYTCTBHE CUHETr0 OKPAIIMBaHUsI Ha KpaXMa/lbHOM ITaCTUHKE TI0 AeHCTBUeM
1o/la B Tex MecTaxee, Ha KOTOPbIX HaXOU/IUCh CPe3bl 3ePHOBOK?
2. OpuHaKoBOe /M [1eHCTBUE OKa3aau Ha MJIaCTUHKY MPOPOCIIME U Helpopoclive 3epHOBKU? Uem
3TO MOXXHO OOBSICHUTB?
3. TloueMy moOsiBIsieTCsl CMAaJKUM BKYC y TIOMODOXKEHHBIX KiyOHel kKapTodesnsi? MoxHO /1
BEPHYTb UM MPEXXHUM BKYC, KaK 3TO C/ienaTb?
4. B ceMeHax KakMX pacTeHul Oosiee BbICOKasi aKTUBHOCTh aMU/Ia3bl — TILIEHULIBI UK ropoxa?
5. KakoBo  mpoucxoxJeHue U 3HaueHue  pacTBOPMMBIX  CaxapoB B  IepHUO[,

BeCEeHHEeT0COKO/IBI)KEHUSI B MIACOKe JJPeBeCHbIX PACTeHUI?

3ansatue 4. KucioTHbid rufipoin3 Kpaxmasa. IlosryueHue mikasbl TUAPO/IN3a Kpaxmasna.

1.

2.

OOBsICHHTE KOPEHb CJI0BA «COJIOZ» UCXOAs U3 U3MEHEeHHs COCTaBa CeMsIH T0/1 eMCTBHEM
amusiasbl TIPY UX MPOpacTaHUM.
[ToueMy akTUBHBIM (hepMEHT aMuIa3bl M0/yYaroT U3 MPOPOCLINX CeMsIH?

3anarue 5. Biusinue t u pH cpeapl Ha akTUBHOCTB B-ppykTodypaHo3ujasbl.

1.

2.

[Mosicaure, oAWHAKOBOM /M OyAeT akKTHBHOCTH (epmeHTa [-ppykrodypaHo3ngassl y
HaxO/SALMXCS B COCTOSTHUM MOKOS U MPOPACTAIIINX KOPHEH CaXxapHOM CBEKJIbI.

B cBeXXMX KOpHSIX caxapHOW CBeK/bl TIOYTU HET PeAyLMPYIOIIMX CaxapoB, a B MOBSALIMX UX
oueHb MHOTO. YeM 1 KaK 3TO MOXXHO OOBbSCHUTD?

3ansaTue 6. [lelicTBUe caxapoB Ha IJUTON/Ia3My NPH 3aMOpa)KMBaHUM.

1.
2.

Kak M0>KHO TIPOBEPHTH >KU3HECTTOCOOHOCTD K/TIETOK?
Kak M0>KHO MOBBICUTH MOPO30YCTOWUMBOCTb PaCTEHUA?

3ansaTue 7. [IpoHHIIaeMOCTb )KMBO U MEePTBOM LIUTOI/Ia3Mbl /I/Is BellleCTB K/J1eTOUHOI'0 COKa.

1.
2.
3.

[TpornyckaeT /iy >K1Basi LIUTOMJIa3Ma BelljeCcTBa KJIeTOYHOI0 COKa?
Kak B1usitoT Ha MPOHULIAEMOCTDb LIUTOI/Ia3Mbl KUITAUeHWE U A40BUTHIE BELHECTBH?
YeMm 00bsCHSICTCH pa3/iMyHasA CKOPOCTb OKpalIMBaHUA XXUIKOCTH B Pa3HbIX BapUaHTaX omnksiTa?

Tema. BoOHblIl 06MmeH

3anarue 8. SiBj1eHus 1a3Mo0/IM3a U JIeN/Ia3Mo0JIM3a.

1.
2.

Kakoii npoijecc Ha3bIBaeTCsl 1/1a3MOJTH30M?
B kakux pacTBopax HaOJIr0aeTcs M1a3Mo/u3?



UeMm 3aro/jiHEHO TNPOCTPAHCTBO MeXKAy K/IeTOUHON 000/I0YKOH W I/1a3MOJIM3MPOBAHHBIM
IIPOTOI/IaCTOM?

. buosornueckue MEM6paHBI o6na,qa}0T OJHOBPEMEHHO H36HpaTenBHOﬁ MPpOHULIaEMOCTBIO U

MOJIyIMPpOHULIa€MOCTBIO. Kakogo pasinuue Mexay STHUMHU CBOﬁCTBaMH, N C KdKUM H3 HHUX
CBs13aHO BO3HMKHOBeHHe 0cMoca?

. Kakoii ripoliecc Ha3bIBaeTCs JeT1a3MOIM30M?
. Ha KakoM OCHOBaHMM TI/Ta3MOJIU3 KJETOK HCTIOJB3YIOT 11 JUAarHOCTHKHA CTereH!

TIOBPEXX/IeHUsI paCTeHUH 10| JelCcTBHeM HebaronpusTHEIX (haKTOPOB CpeZibl/X0I0/la, MOpO3a,
3aCyXH, »Kapsbl ¥ Ap.?

3ausarue 9. Onpeneneﬂne Be&/JIMYMHBI OCMOTHYECKOI'0O IIOTeéHIlMa/la B KJ/IeTKaX pElCTPITEJ'leOﬁ
TKAdHMU IIJIa3MO/IMTHYE€CKUM MeTO0/J0M.

1.
2.

Ha uem ocHOBaH T/1a3MO/IUTUYECKUN METO/?
[lBa obpa3iia 0fjHOI 1 TOM >Ke TKaH! ToMecTH/iu B 1M pactBop caxapo3ssl u 1M pactBop NaCl.
B xakom u3 pacTBopoB OyzeT HabmoaThCst 00/Iee CUTBHBIN T171a3MON3 K/IeTOK?

3anarue 10. OHPEJI[EJIEHI/IE HHT€HCUBHOCTH TPAHCIIHUPAIIUA Yy Cpe3dHHBIX J/IMCTbE€B B€COBBIM

MeTO/[OM.

1.
2.
3.

YTo Ha3bIBaeTCss UHTEHCUBHOCTBIO TpaHCHI/IpaL[I/II/I?
OT Kakux (baKTOPOB 3dBHUCUT M3MeHeHHe MHTeHCHMBHOCTHU TpaHCHI/IpElL[I/II/I?
CKo/bKO BOAbI HCIIAPHUT paCTeHHe 3a 5 MHHYT, €C/IM HWHTEHCHUBHOCTb TPdHCIIMPpallUXd €ro

1201"/M2><q, a 1oLk JIMCTheB 240 M2,

Tema. DomocuHmes.

3anaTue 11. OOHapy)KeHHe MUTMEHTOB B JIMCTHAX H H3yUeHHEe X XUMHYeCKHX CBOICTB

1.
2.

4.
5.

K xakoMy K/acCcy opraHM4eCcKrx COeIMHEeHUI OTHOCUTCS XJI0POGUIIT?

HasoBuTe mpoayKThl OMbUIEHHS X/IOpOGW/IIa W OMNpe/ienuTe, KOTOPbIM W3 HUX oOsazaer
3e/1IeHOM OKPaCKOU.

Ha ocHoBaHMM OCeHHell OKpacK{ JIMCTheB OIpejie/iuTe, Kakhe W3 MUIMEeHTOB JHcTa Ooree
YCTOWUMBEI K pa3pylleHn0 MeMOpaHHOM CTPYKTYphbI?

UeMm omnpefienisieTcsl 3ejleHast OKpacka xjopogusuia?

TO Takoe heoPUTHH?

3anstue 12. BiusiHue BHEIIIHUX YCJIOBI/[ﬁ Had UHTE€HCHUBHOCTDH d)OTOCl/IHTe3a BOJHOIr0 paCTe€HHA.

1.
2.
3.

Kak 3aBUCHT (POTOCHHTE3 OT UHTEHCUBHOCTH CBETa?

B kakux nyuax 0ygeT HabmozaTbcst 6osiee GbICTpOe TOTJION[eHHe CBeTa?

BeTouka 3/07ier Obllia TIOTpy’)KeHa B BOZAY M OCBellleHa CHayaja KpPacHbIM, a 3aTeM CHHUM
CBETOM TOM K€ MHTeHCUBHOCTH. B Kakux nydax OyeT ObICTpee BhIZEIAThCS My3bIpbku O27?

. 3enleHbId JIMCT Ha CBETy TIpU TemIiepaTtype +250C unrencusHo norsowan CO2, a nipu

TIOBBILLIEHUU TeMIlepaTypbl 10 +409C nauan unencusHo BblgenaTe CO2. [Touemy?

. Kak 00bIcHUTE OTMHPaHHE HUXKHUX BeTBei AepeBbEB B COMKHYTOM HaCa}K,ELEHI/II/I?

Tema. KopHegoe numaHue pacmeHutl.

3ansarue 13. Onpepenenye cojep>KaHus 30/1b1 B Pa3/IMYHBIX YaCTAX pacTeHusl.

1.

OT kakux (baKTOpOB 3dBUCUT COJiep>KaHHe 30J/IbHBIX 3/IEMEHTOB B PA3HbLIX DPACTEHUAX U B
Pa3HBIX UdCTAX OAHOI'O U TOXe paCTEHI/IH?



2.

OAI/IHEIKOBBIM JI 6y,qu CcoJep>KaHHre 30J/IbHBIX 3JIEMEHTOB B CTaPbIX U MOJIOABIX JINCTBSIX?

3anaTue 14. MUKpPOXMMHUYECKUI aHATU3 30JIbI.

1.
2.
3.

e

B kakoii (hopme coziep>kaTcs 371eMeHThI, 00HapYyKeHHbIe B XKMBOU K/IeTKe?
Ha uemM ocHOBaH MUKPOXUMHWUYECKUM aHa/IN3 30J1bI?
Kakue MuHepasbHble 3/1eMeHTHI SIB/SIFOTCST He3aMeHUMbIMU ?

CEMECTP 6

3anarue 15. OnpejeneHrie UHTEHCUBHOCTH /IbIXaHUS CeMAH
Kakue BHelllHHe ¥ BHYTPeHHUe (DaKTOPbI BAUSIOT HA UHTEHCUBHOCTD JAbIXaHUS?
B uem cocTouT r/1aBHOe (PYHKIIMOHA/TbHOE 3HaUeHHe JAbIXaHUs?
MoxxHo 1 BeiziesieHre CO?2 u nioryioneHre O2 Ha3bIBaTh MPOLIECCOM AbIXaHUsI paCTeHUM?
B naBe kKonbbl ToMecTWIM TO 1 T' pacTepThIX CeMsH KIel[eBUHbI W HaJIWIH OJUHAKOBOE
KOJTMUECTBO BO/IbI, TIOC/I€ Uero COZep)KUMOe OZIHOM M3 Kob mpokunsaTuid. Yepe3 HEKOTOpoe
BpeMsi ObIJIO TIPOBEZIEHO TUTPOBaHKe I1[e/I0ubio. Ha TUTpoBaHHe KakoW KO0JIObI MokzeT 6osbliie
1[e/I0YU U IIoUeMy”?

. OOBsicHUTe TIOUeMy MHTEHCHBHOCTb /IbIXaHHWsI PAaCTeHWM Pe3KO BO3pacTaeT TpH YBeTMueHUU

cogepxxanusi O2 ot 1 g0 5-6%, a Npu AajibHelllleM TOBBILLIEHUU cofepkaHue O2 MouyTu He
v3MeHseTcs’?
[ToueMy MHTEHCUBHOCTb /IbIXaHWs KIyOHel KapTodesisi pe3KO TOBBIMIAETCS TPU TTOHWKEHUU

TemrepaTypsl 0T 3 70 -19C?

3ansaTue 16. Onpe/jeneHue BeJIMUMHBI AbIXaTe/TIbHOI0 K03¢duijuenTa

. Kakux pactenuii B mipupogie Oosibiie (M0 YKMCAy BUAOB) - C KpaxMajdbHBIMU WU

Mac/ITHUCTBIMU ceMeHaMu? [laiiTe 0ObsicCHeHHe 3TOM 3aKOHOMEPHOCTH.

. Kak 00bsicHuTb pas3nuuHyto BennurHy K rpopacTraromyx MacAsHUCTBIX M KpPaXMasuCThIX

ceMsH?

. B cyxux cemeHax KjiellleBUHbI HET KpaxMasa, a B NIPOPOCTKAX, BbIpallleHHbIX B TEMHOTe, 3TO

BelL[eCTBO COJEpP)XUTCSI B 3HAUUTE/IbHBIX KOJIMYecTBax. KakoBO TIPOUCXOXKAEHHe 3TOro
Kpaxmasna?

. IIponsBepute pacuer BesruMHbl JIK Npy MOJHOM OKWUC/IEHWH >KUPHOW KUCJ/IOTHI TPHOJIMHA

C57H10406 u 1jaBesnieBoii kuciotel C2H204,

Kpurtepuu oneHMBaHus (0OLjeHOUHOe cpeJCcTBO - OTUeT 1o y1abopaToOpHBLIM padoTam)

OneHka Kpurepuu orjeHuBaHUs

OT/IMYHO

BBICTABJ/ISIETCSI CTY/IEHTY, €C/IH OH BBITIO/IHSIET paboTy B MOJHOM 00beme ¢
Co0JTIo/ieHneM HeoOX0JUMOM M0C/Ie/[0BaTeIbHOCTH TIPOBE/IEHUs OTTBLITOB U
MU3MepPEeHUH; CaMOCTOSTeIbHO U paljiOHaIbHO MOHTHPYET HeoOXoAumMoe
00opy/j0BaHKe; BCe MPOBOAUT B YC/IOBUSIX M PEXXUMAX, 00eCrieurBaroIux
T0/TyYeHre MPaBU/IbHBIX Pe3y/IbTaTOB U BbIBOJOB; COO/MI0jaeT TpebGoBaH1e TIPaBUJI
6e30racHOro Tpy/ia; B OTUYETe TIPAaBU/IbHO U aKKypaTHO BBITIO/THSIET BCE 3aITUCH,
TaO/IULIbI, PUCYHKH, UEPTEXKHU, IPapUKH, BEIYMCICHHST; PABUIBLHO MPOBOUT aHAJIHU3
TIOTpeITHoCTel.

X0opouIio BBICTABJ/ISAETCA CTYZI€HTY, €C/IM BbITTO/THEHBI Tpe6OBElHI/IFI K OLleHKe «OT/IMYHO», HO




OueHka Kpurtepuu oLieHUBaHUs

ObUIO ZOTTYITIeHO 2-3 He/loueTa WK He bosiee o/1HOM He Tpy0OOl OIMOKY 1 OZIHOTO
HeJoueta

BBICTaBJISIETCS CTYZAEHTY, eC/I paboTa BhIMO/THEHA He TIOJTHOCTBIO, HO 00heM
YZI0B/IETBOPUTEJTLHO BBITIOJIHEHHOM YaCTH TaKOB, UTO T03BOJIsSIET MOTYYUTh NPAaBUIbHbIE pe3y/bTaThl U
BBLIBO/IBI; €CJTA B X0/l TPOBE/IEHUS OTbITa U U3MEPEeHUM ObUTH IOMYIIeHbI OIHUOKH

HeYZI0BJ/IETBOPUTE/IBHO |BBICTABJ/IAECTCA CTYJAEHTY, eC/IU J'Ia60paTOpHaH pa60Ta He BBITIO/THEeHa

5.1.9 TunoBblie 3ajaHusa (oneHoOYHOe cpeAcTBO - IIpakTHueckasa 3ajaua) /JIA OLIEHKH
copmupoBaHHocTH KomneTeHnuu ITKP-4:

CEMECTP 5

Tema 1. ITocTryn/ieHre BOABI B PaCTUTE/IBHYI0 K/I€TKY

1. Yemy paBHO ocMoTHyeckoe fasieHue 0,1M pactBopa riroko3sel rpu 20°C?

2. Beunciute  ocmoTtuueckoe fasieHve 0,2M  pactBopa KClmpu 7°C.  V30TOHWYECKH
KO3()(QULIMeHT JaHHOTO pacTBopa paBseH 1,8.

3. UeMy paBeH OCMOTMYECKMM IOTEHLMa/l KJIeTOYHOro coka npu 17°C, ewin W3BECTHO, 4TO
V30TOHWYECKUH JIJIS1 JAHHOM KJIeTKHM pacTBOp caxapo3bl MMeeT KoHLeHTpauuto 0,3M?

4. KyeTka ¢ 0CMOTHUECKUM TOTeHLIMaJIOM KJIeTOUHOTrOo coka — 1 6ap, morpyskeHa B pactsop KCl,
OCMOTHYECKUH TIOTeHIMaa KOToporo — 2 6apa. UTo Mpou30ougET C KIeTKOoH?

5. Kycouky ojHOU ¥ TOH ke paCTUTebHOW TKaHW MOrpy»kKeHbl B pacTBOpbl 1M caxapo3sl U 1M
XJIOpH/ia HAaTpUsl. B KakoM U3 3TUX pacTBOpoB OyeT Oosiee CHIBbHBIN 1a3Mosu3? [TosicHuTe.

6. PactBopbl ¢ ocMoTHueckuMm noTeHuyasom 1,0 u 1,2Mna BbI3Ba/id T71a3MOJIM3 UCC/IeyeMOun
TKaH{, a B pacTBopax, OCMOTHYecKuM mnoTeHuuan Kotopeix 0,6 u 0,8MIla mna3smonusa He
Habmoanock. YeMy paBeH 0CMOTHUECKHI TIOTEHI[Ha/T KJIETOUHOTO COKa?

7. HaliTh ocMOTHMYeCKHi MOTeHLMas K/1eToYHoro coka ripu 17°C, eciu usBecTtHo, uto 0,3 u 0,4M
pacTBOpbl Caxapo3bl I1a3MO/IM3a K/IeTKW He BbI3biBalOT, a B 0,5M pacTBope mja3Monu3
HabmomaeTcs.

8. BogHbili TOTeHLMan KjeTKM paBeH —5 Oap. UeMy paBHO TYpropHoe [aBjieHUe, eC/d
OCMOTHYEeCKU TTOTeHIIMa 3TOM KieTku —12 6ap?

9. OcMoTHuecKuid MOTeHIMan K/IeTOYHOro coka — 16 6ap, a TypropHoe JaBjieHre 3TOM K/I€TKU
COCTaBJIsIeT % OT MaKCHMMaJIbHOW Be/TMUMHbI. YeMy paBeH BO/IHBIM NIOTEHLIMAs 3TOM KIeTKU?

10. Knerka HaxoguTcs B COCTOSHUM TIOJIHOTO HachIllleHUs BOJOW. OcMOTHYeCKUd
TIOTeHL{MaJT K/IETOUHOTO coKa — 8 6ap. UeMy paBHBI BOJJHBINM MOTEHLIMA U MOTEHLMA/ JaBl1eHUs
9TOM KJIeTKU?

Tema 2. BogHbIi1 00MeH pacTeHuH

1. [Iea ofMHAKOBBIX COCYy/la HaroJIHeHbl TIOYBOW: B OJHOM COCyZe TiecuaHas, a B JpPyroMm
rvHucTass, [TouBa B 000MX cOCyzax TIO/IMTa /10 TIOJIHOTO HAChIMeHUs (COJep>KaHWe BOZbI
COOTBETCTBYeT TIOJIHOM BJIarOEMKOCTH TI0uBbI). B Kakom cocyze Oonblie: a) obiee
cofiep>KaHue BoJibl; 6) KOJTMUeCTBO AOCTYITHOM /I/Isi paCTeHUs BO/bl; B) MEDTBBIM 3arac BobI?



2. B nioneBbIX yCIOBUSIX HAa OJMHAKOBOM MOYBe MPOM3PACTalOT JIEH U MilleHUla. [Ipu oTcyTCcTBUM
0Ca/IKOB yCTOWUMBOe3aBsi[laHue y JibHA HAaCTYITU/I0 NIPY BIAXKHOCTH MOYBbI 18%, a y MIeHULbI
—nipu 15%. C KakumMu 0c0O6eHHOCTSIMU PacTeHU CBSI3aHbI 3T PA3TAUHS?

3. TTober, B3BellleHHbIH Cpa3y Tocjie cpe3anus, umen Maccy 10,26 r., a uepe3 3 MmuHyThI — 10,17 T.
[Tnotaab MMcTheB mobera paBHa 240 cm?2. Orpefie/TUTh MHTEHCHBHOCTh TPaHCIIMPAI[HH.

4. lepeBo 3a 1 rog ucnapwio 500 r., a KOpHeBasi CMCTeMa TOIJIOTH/Ia 3a 3TO ke Bpemsi 450 T.
BOAbl. Kakue yc/ioBUSI BHeIIHel Cpeibl MOIJIM BbI3BaThb HeCOBMaZieHWe KOJMuecTBa
TIOTJIOIIEHHOM 1 MCTIapéHHOM Bo/Ibl? Kak 3TO 0Tpa3uTCsi Ha paCTeHUU?

Tema 3. PoTocuHnTe3

1. IBa oiMHAKOBBIX JIMCTA OBIMM BbIePKaHbI TPU [JHS B TEMHOTe, a 3aTeM OBLIM OCBeIIeHbI B
TeyeHWe 2-X 4YacOB: IePBbIM JIUCT KpacHBIM, BTOPOM JKEITBIM CBETOM OJWHAKOBOU
WHTEHCUBHOCTH. Y Kakoro jucrta Oyzer Oosee BBICOKOe Coep)kaHMe Kpaxmana. Kak 3T1o
OOBSACHUTE?

2. Kak 00BbsICHUTH OTMHpaHWe HIDKHUX BeTBEH /IepeBbeB B COMKHYTOM HaCaXJeHWu? Y KakKou
TIOPO/IbI CTBOJT OUMIIIAETCS OT CyYbeB ObICTpee — y IMCTBEeHHUIBI UK y enu? [Touemy?

3. Kak o0bsicHUTB MpeKpailjeHre (OTOCHHTe3a Y CPe3aHHOr0 U TIOCTAaB/IeHHOTO B BOJY JIMCTA TIPH
CaMbIX 0JIarONPUATHBIX BHELTHUX yCIOBUSX?

4. Ecnu 3enéHblii MCT ocBemiath B oTcyTcTBru CO2, TO 0H OyzeT duiyopectivpoBath. BBeseHue
CO2 HeMe//IeHHO BbI30BeT TyllleHHe (uiyopeclieHIMH. YeM MOKHO 3TO 00bsSICHUT?

5. Kakoro poza ombIThl Bbl Obl TOCTaBWIW J/Isi TOTO, YTOOBI OIpee/uThb, TPUHAIEXUT JIU
rccienyeMmoe pactenue K C3 — win C4 — tuny?

6. Y pacreHuid, pacTylMX Ha IOYBax, B KOTOpBIX He XBaTaeT OIpeJe/IéHHbIX MHHepa/bHbIX
BeIl[eCTB, ()OTOCHHTE3 YacTO 3aMefijieH. YKaKUTe BellleCcTBa, HEeJOCTaTOK KOTOPBIX MOT Obl
BbI3BaTh TaKol 3¢ deKT.

7. OObsicHUTE, UeM pa3nuuaercsi « TeMHOBbIe» U «CBeTOBbIe» peakiy (OTOCHHTEe3a?

8. UTo 03HauaeT BbIpa)KeHUe «aHTeHHbIW» X0pO(UI?

9. Uro O3HAyaroT TePMUHBI «toTodochopunupoBanue» u «LMK/INYecKoe
dotodochopunrpoBaHuex»?

10. 55t okucneHusi BOAbI TPeOYIOTCSl OUeHb CHJIbHBIE OKUCIISIOIIE areHThl. UTo OKUC/IseT
BOZly IpH (hoTOCHHTe3e?

11. Ecmu pacteHusi Ha CBeTy Ha OueHb KODOTKOe BpeMsi MOMeCTUTh B aTtMocdepy C

PaZiM0aKTUBHBIM 14C02, MeTKa CHauajia nosssercd B 3 — OI'K. ITouemy?

12.®DepmeHT Rubisco MoxxeT pearvpoBatb U ¢ KuciaopogoMm, u ¢ CO2. TIpu HU3KUX
KoHLeHTpaLusix CO2(np¥ WHTEHCHBHOM COJIHEYHOM CBETe) peaklys OKCUreHW3aluu
uHTeHCHuImpyetcs. Kak pacrenus n3beratoT OKCUreHH3UPOBAHUS TI0, ieficTBHeM prlyi030
- 1,5 — mudocdaTrapbokcuiassl.

13. OMepcoH U ApHosbA B 1932r. 00Hapy>KW/H, UTO KBAHTOBBIM BBIXOZ, (HOTOCHHTE3a
MO>KHO YBe/IMUUTh, €C/IM BMeCTO HellpephIBHOI'O OCBEILleHHs [jaBaTh CBeT KOPOTKUMU
BCTIBIIIKaMH € 0oJiee ATMTeTbHBIMA TEMHOBBIMU TIPOMEXKYTKaMU. YeM MO)KHO 3TO 00bSCHUTS?

CEMECTP 6

Tema 4. [IpixaHue pacTeHU.

1. Y xnyOHell KapTodesnsi Mpy MOHWKeHUH Temriepatypsbl oT + 3 C(onTuMasnbHasi Temreparypa
XpaHeHUs1 ypoxasg) A0 — 1 C pe3ko IOBBIIAETCS WHTEHCHMBHOCTb [JbixaHus. Kakue



du3mronornueckre cABUrA B 06MeHe BeIleCTB IMPOUCXO/AT TIPU ITOM B K/IeTKax, TMPUBOSAIINE K
TOBBILIEHUIO UX YCTOMUUBOCTU K MIOBPEXKJatoll[eMy JAeMCTBUIO0 HU3KOM TemMIiepaTyphl.

2. XMMUYeCKMM aHanu3 CeMsH BUKM, MPOpAcTalollMX B TeMHOTe, Mokas3an, 4to 3a 30 cyTok
coZlepykaHue Kpaxmasia B HUX CHU3U/I0Ch C 36 1o 2 %, Torja Kak cojepykaHue pacTBOPHUMBIX
caxapoB BO3pOCJIO 3a 3TOT MepHo/, Bcero ¢ 5 10 6 %. Kak 3To 00bACHUTE?

3. B 3uMHee Bpemsi KOMHAaTHble pacTeHHsI OOBIYHO TIPAaKTUYeCKU He pacTyT, JHEM OHU He
oboraijaroT BO3AyX HU KHCIOPOJOM, HU YIJIEKUC/IBIM Ta30M. 3HAUWT JIM 3TO, YTO y HUX
OTCYTCTBYeT U (JOTOCUHTE3, U [bIXaHue?

4. 3enéHbIM UCT HAa CBeTy mOpu Temrieparype + 25 C uHTeHcuBHO mnorsyowan CO2, a mpu
TIOBBIIIIEHWH TemrepaTypsbl 0 + 40 C Hauasl BeIAE/ATh YIJIeKUCI0Ty. OObICHUTE.

5. HekoTopble cuMTarOT, YTO BpeAHO OCTaB/SATh Ha HOUb LIBeThl B KOMHATe, TaK KaK OHU
TIOT/IOIIAOT KUC/IOPO/l, HeOOXOAUMBIN s AbIXaHUs desioBeKa. UTOObI OTBETUTH Ha BOIIPOC,
HacKOJbKO OOOCHOBAaHHO 3TO MHeHHe, TIO[CUWTalTe, [0 KaKOW BeTMUUHBI CHU3UTCS
cofiep>KaHHe KUCI0po/ia MpoTUB 00buHOro (21% 110 00bEMy) B BO3AyXe KOMHAThl 00BEMOM
45M Ky0. B TeueHre 10 yacoB 3a CUET [AbIXaHHSI PACTEHUH, UMEIOIUX MacCy 2 KI' U CPe/IHIO0
VHTeHCHUBHOCTH [ibIXaHUs 12MJ1 KUCI0po/ia Ha 1T B CYTKH.

Kputepumu onjennBaHus (oneHOuUHoe cpeAcTBO - [IpakTHueckas 3ajaua)

OueHka Kpurtepuu oLieHUBaHUS

OT/IMYHO BBICTAB/ISIETCS CTY/IEHTY 3a PaboTYy, BHITIOTHEHHY0 0e3 OIMO0K 1 HeZloueToB

BBICTABJ/ISIETCS CTY/IEHTY 3a PabOTY, BBITIOJTHEHHYO TIOTHOCTBIO, HO TIPY HAJIMUUK B
XOPOIIIO Hell He OoJsiee o/fHOM He TPy0OU OIIMOKK M O/THOTO He/loueTa, UK He Oosee Tpex
HeJloueToB

BBICTAB/ISIeTCS CTY/IEHTY, eC/IM OH TIPAaBU/IbHO BBITIOIHUII He MeHee 2/3 Bceit paboTbl
YA0BIETBOPUTENBHO WU IOTYCTWM OAHY TPyOyI0 OLIMOKY ¥ ZiBa HeZloueTa, Uiy Mpyu Hammuuu 4-5
He/loueToB

BBICTaBJISIETCS CTYZIEHTY, eC/IH UHUC/IO OIMOOK M He/IOUeTOB B ero paboTe
Hey/I0B/IETBOPUTETBHO
MPeBLICHU/IO HOPMY /IJISl BRICTAB/IEHHUS OLIEHKU «YIOB/IETBOPUTEIEHO»

5.1.10 TunoBble 3ajaHus (OLeHOUYHOe CpPeACTBO - TecT) ANA oOLeHKU C(HPOPpMHPOBAHHOCTH
komnerennuu ITKP-4:

CEMECTP 1

Tewma: "CTpoeHue pacTUTEILHOMN KJIETKU'"
Bapuanm-1

1. IIpoTonnact pacTuTenbHOM KIETKH — 3TO:



a) LMTOI/Ia3Ma KJIeTKH 3a BEIUETOM sI/Ipa;

0) >)KBOE CO/IepP’KUMOe KITeTKHU;

B) LIUTOI/Ia3Ma KJ/IeTKH 3a BHIUETOM BaKyOJIH;
T) )KUJKOe COJIep)KUMOe KIIeTKH;

1) COBOKYITHOCTb TIJTACTHU/I,.

2. CTpyiuaToe JBW)KeHHE LIUTOIIa3Mbl XapaKTepPHO /151 K/IeTOK:
a) MepucTeMaTUUeCKux;

0) MOOABIX;

B) 3peJIbIX;

T') K/IETOK KCUJIEMBI;

) desnemsbl.

3. Anoniact — 3To

a) repe/IBU)KeHYe BellleCTB 10 K/IeTOUHbIM CTeHKAM CMEXKHbIX KIeTOK;
0) mepeBIKEHHE BeIL[eCTB 110 ITPOTOI/IaCTaM COCeHUX KIIeTOK;

B) Mepe/IBI)KeHe BeIeCTB 110 MeMOpaHaM KJIeTKH;

r) repe/iBKeHNe BellleCTB 10 MeXXK/IeTOYHOMY IPOCTPAHCTBY;

1) BaKyOJISIPHBIM TPAaHCTIOPT BeL[eCTB.

4. PuboCOMBI BCTPEYAIOTCS B

a) LIMTOoIIa3Me;

6) Ha 3H/]0M/Ia3MaTUYEeCKOM CeTH;
B) I/JIaCTUAAX;

') MUTOXOH/IPUSIX;

A) si7ipe;

€) BaKyoJIsiX.

5. Padwusbl — KpucTabl
a) OJMHOYHbIE;
0) IBOMHUKOBEIE;
B) UroJibuaTo GopMmbi;
I') CKOTIJIeHWe KPUCTaJI/IOB;
1) BBIPOCTBI 000/I0UKY;
OHM xapaKTepHbI Jisi
a) OJHO/IO/TbHBIX;
0) ABY/IO/IbHBIX;
B) I0JIOCEMEHHBIX;
') MXOB;
1) TIIayHOB.
Bapuaum-2.
1. KnerouHas cTeHKa — 3TO

a) KJIeTOYHasi 000/I0UKa C MEXKK/IETOUHBIM BEILeCTBOM;

0) K/1eTouHast 000/10UKa C TIpUJIerarolel 1mi1a3MaaieMMON;

B) 000/I0UKU CMEXKHBIX K/IETOK, MEXK/Iy KOTOPBIMH HaXOAUTCs CPeIMHHAs T/IaCTHHKA;
I') BTOPHUUYHbIE 000/I0UKH COCEZHUX K/IETOK C MEXKK/IETOUHBIM BEI[eCTBOM;



) MTOI/Ia3MaTHuecKasi MeMOpaHa.

1. KpacHbI MUTMEHT IJIaCTU/, Ha3bIBAeTCS:

a) (pUKoLIMaHuH;
0) ¢pukospUTpUH;
B) KapOTUH;

I') KCaHTOUILT;
[l) aHTOLIMaH.

1. Tummakougel — 3TO

a) BBIPOCTBI BHyTPeHHel MeMOpaHbl MUTOXOH/IDHUH;
0) BBIDOCTBI BHYTPEeHHEH MeMOpaHbl X/I0POIIIacCTa;
B) JIEHMKOII/IACThI, HAaKaruTUBaroIye 6eky;

r) hopma KpucTaia;

) BBIDOCTBI TH/IePMaIbHBIX KIeTOK.

4. BelljecTBa, BXOAIIMie B COCTaB NePBUYHOM K/IeTOUHON 000JIOUKHU:
a) cybepuH;

0) 1e/UTI0/1034a;

B) reMULIe/UII0/I03a;

T) JINTHUH;

) TIeKTUHOBBIE BelllecTBa.

5. [Inasmopgecmsl —

a) 1[MTOI/Ia3MaTHUeCKre TsDKU;

0) BBIPOCTBI BHYTPU K/IETKH;

B) HUTH OeJKa.

Onu

a) yuacCTBYIOT B CHHTe3e 0OeJlKa;

0) CBSI3BIBAIOT MEXY COOOM MPOTOM/IACTbI COCEJTHUX KIIETOK;
B) YUaCTBYIOT B HAKOTIJIEHUU 3arlacHbIX BeIIeCTB.

Tema: "PacTuTtenbHbIe TKAHU'.

Bapuanm -1.
1. YcTbuije — 3T0
a) MOpkI B 3MUiepMe;
0) 3aMbIKarolI[1e KJIeTKH YCThHI] C OKOJIOYCTbUUYHBIMU K/IeTKaMH;
B) 3aMbIKatol[1e KJIeTKU YCThUL] C YCTBUUHOM I1]eJIb10;
T') pa3pbIiBbI B TIepUiepMe;
) yriyb/ieHre Bo BTOPUYHOM 000/10UKe.

2. Onuaepma obpasyeTcs u3
a) IPOKaMOust;
0) mepmaroreHa;



B) OCHOBHOUW MEPHUCTEMBI,
T) lepMaToreHa;
1) demnioreHa.

3. I'ucToreHHOM sIB/IsI€TCH
a) MepULIUKII;

0) nmpokambwuii;

B) deiema;

T) lepMaToreH

) ennogepma.

4. BuKoaTepasbHbIN MPOBOASILIHM MTyUOK BCTpeuaeTcs B cTebie
a) KMpKa30Ha;

0) pxu;

B) TBHIKBBI;

T) JIbHA;

1) MFOTUKA.

5. AmduBa3anbHbIN MTPOBOASAIINN MTyUOK, B KOTOPOM

1) KcusieMa JIeXXUT PsiIoM C (PI03MOi;

2) KcusieMa HaxOUTCS B LIeHTPe, a (/i03Ma ee OKpy»KaeT;

3) di05Ma JIeXKUT B LIeHTpe, a KCU/ieMa ee OKpY>KaerT;

4) KcusieMy OKpY’KaeT Hapy’KHasi U BHYTPeHHsIs )jio3Ma C IBYX CTOPOH;
OH xapakTepeH /s

a) TarlopOTHUKA-OPJIsIKa;

0) nmaH/bIIIa;

B) TBIKBBI;

r) JIFOTUKA,;

1) KUpKa30Ha.

Bapuanm-2
1. B penneme oTknagbiBaeTCs
a) LIeJI/TF0/1033;
0) cybepun;
B) JINTHWH;
I') KaJl103a;
) TIeKTUHOBBIE BelllecTBa.
2. BukosinaTepanbHbIN MPOBO/SIIMIA MTyYOK BCTpeyaeTcsi B cTebiie
a) KMPKa30Ha;
0) pxu;
B) ThIKBBI;
T) JIbHA;
1) JIFOTUKA.

3. I'ucToreHHOM SIB/ISI€TCS
a) MepULIKII;



6) nmpokambuii;
B) (ennema;
I') JlepMaToreH

) dbennogepma.

4. ITepBUUHBIMU TKAHAMU SIBJISIFOTCS:
a) dennema;

0) pu3ozepma;

B) IlepuziepMa;

T) SMUiepMa;

[l) MeTakCuIema;

e) nporodosma.

5. [Tepdoparus —

1) yToHUeHHOe MeCTO K/IeTOYHOW CTeHKU;

2) oTBepCTHE B 000JIOUKE;

3) mpephIBbI B IEPBUYHOM 000J10UKE;

4) TipepbIBBI BO BTOPUYHOM 000JI0UKe;

Ona xapakTepHa /11

a) Tpaxeun;

0) cocynos;

B) KJ/IETOK-CITy THUL];

I') 3aMbIKAOLUX K/IETOK YCThHLI.
CEMECTP 2

Tewma: " JIuct. Mopdosorug ¥ anaTromus'.

Bapuaum-1
1. TpoituaToC/I0/KHBIE TUCTbSI XapaKTePHBI JJIsI:
a) JlaryaTKu;
0) K/eBepa;
B) JIFOTHKa;
T) 3eMJ/ISTHUKY;
1) KOJIOKOJIbYHKA.

2. Ilepucroe XUIKOBaHMe XapaKTepHO /ISl IMCThEB:
a) s16/10HY;

0) KaiTaHa;

B) UBHI;

T) CUDeHU;

) TIOTHKA.

3. CynpoTUBHOeE JIMCTOPACIIO/IOKeH!e XapakKTepHOo AJIs:
a) 3eM/ISTHUKY;

0) UepPHOTOJIOBKY;

B) K/IeHa;

T') UBBI;

A) Ay6a.



4. IIpocTele TUCTbS XapaKTepHbI AJIs:
a) YepHOT 0JIOBKY;

0) MIOTHKa,;

B) KJ/IeBepa;

T') 3eMJISSHUKY;

1) KOJIOKOJIbUMKA.

5. AHu3zouus —
1) pa3zHoobpa3ue ¢hopM TUCTHEB HA OZHOM U TOM Ke Tio0ere;
2) paznuuusi B hopMe U pa3Mepax JTUCTbEB Ha OIHOM y3J/ie Tio0era;
3) Ha/MuKre HeCKO/IbKUX (hopMaliuii JIMCThEB Y OJIHOT'O pacTeHusl;
OHa xapakTepHa A1si:
a) UBHI;
0) snozeu;
B) ny0a;
r) Mo/IMapeHHUKa;
Il TaHAbIIIA.
Bapuanm-2
1. ITapHOIIEpUCTOC/IOXKHBIE JIUCTbS XapaKTepPHbI [JIs:
a) COUeBMYHUKa;
0) karraHa;
B) SICEHS;
') FOpPOXa;
[) LLIUTIOBHUKA.

2. INasmpyaToe XKUJTKOBaHWEe XapaKTepPHO /IJIs IUCThEB:
a) K/eHa;

0) UBbI;

B) BUHOI'PA/Ia;

I') LIUTTOBHUKA,;

1) UePHOT OJIOBKH.

3. MyToBuUaTOe TMCTOPaCIo0XKeHre XapaKTepHO [IIs:
a) K/eHa;

6) moaMapeHHHKa;

B) UBBI;

r) Gepe3sr;

A) 3/10/ieH.

4. IuxoTOMUYeCKOe KUIKOBaHUe XapaKTepHO [Jisl TUCThEB:
a) pXKu;

0) OZIOPOXKHUKA;

B) 3eMJISSHUKU;

T') TUHKTO;

[1) TartopOTHHKA.



5. Karaduniel —

1) nucThs cpeguHHOM hopMaLuy;

2) MUCTbs HU30BOM (popmaruy;

3) MUCTbs BepXOBOI (hopmaluy;

4) npyLBeTHbIE JIUCThS;

5) yIuIolL{eHHbIe YepelKU JIUCTa;

OHU BBIMOMHSAOT (QYHKLIMIO:

a) (poTocuHTe33;

0) 3aLUIIAIOT COAEP>KUMOe TTOYKH B HeDTaronpusITHBIN TePUO/;
B) BereTaTHBHOI'O Pa3MHOXKEHHUS;

I') IpYBJIeueHHsI HACEKOMBIX OIbLTUTEe/IeN B LIBETOK.

Tema: " Crebenb. Mopdosorus u anaromus".
Bapuanm-1
1. TTyuKOBBI¥ TUTT CTPOEHUS CTeO/Isi XapaKTepeH /IS
a) bepessr;
0) KMpKa30Ha;
B) COCHBI;

T') ThIKBBI;
I1) MbHA.

2. Komtouky o6eroporo mpoMCX0oXAeHUs PUCYIIHN /IS
a) po3bl;

0) OOSIPBIIITHUKA,;

B) 6apbOaprica;

I') IUKOU I'PYyIIIN;

1) IIUTTOBHUKA.

3. KoJ1rouku /IMCTOBOIO NIPOUCXOXKAEHUS IPUCYIIU [I/1S1
a) OOSIPBIIIIHYKA;

0) LLIMITOBHUKA;

B) bapbapuca;

T) pO3bl;

1) KaKTyca.

4. MoHonoauabHOe HapacTaHWe MPOUCXO/UT, KOTa:
1. dopmupoBaHre BepTHKaIbHOW OCH HZeT U3 BepxHell OOKOBOM MOUKY;
2. ¢opmypoBaHUe T7IaBHOM OCH UJIeT U3 BePXYLIeYHOM MOYKY;
3. ¢opmupoBaHue r1aBHOW OCH UAET U3 MPUIaTOYHbIX TTOYeK;

OHo XapakTepHO AJIsi:
a) 6epe3sbl;

0) enu;

B) UBBI;

r) ay6a.



5. ['mnoreoreHHoe KOpHeBUIL[e —

1) mepBOHauaIbHO Ha/I3eMHOE, HO BITOC/IeZICTBUM BTSTHBAIOI[eeCs B TIOUBY;
2) HaJ;3eMHOE;

3) u3HavaIbHO MO/I3eMHOE, TOPU30HTAIbHOE.

OHO xapakKTepHO /151

a) KyTieHbl;

0) MaH)XeTKH,

B) 3eMJISIHUKU;

I') KOJIOKOJTbUMKa;

1) TaH/IbIIIIA.

Bapuanm-2
1. CriiomiHOe cTpoeHue CTebsIst XapaKTepHO ISt
a) Ay0a;
0) THIKBBI;
B) JIIOTHKA;
T) JIbHa;
1) COCHBI.

2. TlyukoBoe cTpoeHue cTe6sist XapaKTepHO JiIst
a) JIbHa;

0) KupKa30oHa;

B) MO/ COJTHEYHUKA;

T) JIFOTUKQ;

1) 6epes3bl.

3. CuMnoaranbHOE HapacTaHWe MPOUCXOAUT B pe3yJibTaTe:
1. pocra BepxHeli O0KOBOI MOUKHY;
2. poCTa BepXyIIeuHOM MOUKY;
3. pocCTa CIIALUX T10YeK;

OHO XapaKTepHO [|JIs:
a) UBBI;

6) uIIBI;

B) eJ;

r) Ay0a;

n) 6epesbl.

4. Kayzekc — 310

1) MHOTO/IETHHIT OpraH MOOeroBoOro MPOUCXOXK/EHHUST;
2) mepucTeMa;

3) cTep>XHEBOW KOPeHb;

4) MeTamop($H3UPOBaHHBIH 1100ET;

5) MeTaMOP(U3HNPOBAHHEIN CTOJIOH;

OH xapakTtepeH JJist

a) JIFOTUKA;

0) K/1leBepa ropHOro;



B) J1alTyaTKy;
T') 3eMJISTHUKY;
1) KOJIOKOJIbYKIKA.

5. duokaguu —
a) MeTamMop(}U31pPOBaHHbIE JIUCTbS;
0) ymutoiieHHbIe MeTaMOP(U3UPOBaHHbIe TIO0erH;
B) YIIOIIIeHHbIE MeTaMOP(HU3UPOBaHHbIe CTe0/H, CTIOCOOHBIE K I/TUTETEHOMY POCTY.
OHM xapaKTepHbI /151
a) KakTyca-ZieKabpucTa;
0) UrHLIb;
B) OIyHLUY;
T) PO3BbL.
Tema: " Conperud. [1nop1"
Bapuaum-1

1. BpakTeo3Hble COLIBETHSI UMEIOT TIPUL[BETHUKH B BU/IE:
a) HOPMaJIbHO Pa3BUTHIX 3€/IEHBIX JINCTHEB;

0) ueryi;

B) MEJIKUX 3€JIeHbIX JINCTHEB;

I') He UMEIOT MPUL[BETHUKOB.

2. Me3okapnui —

a) CPeJJMHHBIN CJION MbLIbHUKA;

0) MOBEPXHOCTHBIN CJI0M OKOJIOTIJIOAHUKA;
B) CPeIUHHBIN C/IOM OKOJIOTVIOAHUKA;

') BHYTPEHHUH CJIOM OKOJIOII/IOHUKA;

[l) BHYTPEHHUI C/I0M TbIJIbHUKA.

3. J)KeHCKuli TaMeTO(PUT LIBETKOBLIX paCTeHU CO/IePIKUT:
a) JUIIOMAHOe LieHTpabHoe sipo;

0) mpoTa/THaBEHYIO K/IETKY;

B) SINLIEK/IETKY;

r) IBé CUHEpPTrU/ibl;

1) BereTaTUBHYIO K/IETKY;

€) TPY aHTUIIO/BI.

4. CeNnTULIMJHOEBCKPbIBaHHE MPOUCXOJUT B CUHKAPITHBIX TI/I0[aX
1) B TJIOCKOCTH CpacTaHUsl IJI0Z0/IMCTUKOB, TI0 Tleperopoikam
2) 10 THe3/aM;

3) rornepeyHo;

4) NpoA0/ILHO;

5) 1o OpIOLI[HOMY IIIBY;
OHO xapaKTepHO AJIsl:

a) 3Bepobosi;

0) Tabaka;

B) XJ/IOITUaTHUKA;



T') 3eMJISTHUKU.

Bapuanm-2
1. ®poH/I03HBIE COLBETHS UMEIOT NPULIBETHUKU B BU/JiE:
a) MeJIKUX 3eJIeHbIX JIMCThEB;
6) HOpMaJIbHO Pa3BUTHIX 3e/IeHbIX JIUCTHEB;
B) Uellyi;
I') He UMeIOT MPULIBETHUKOB.

2. DHJOKapny —

a) KOXKULa MepCrKa;
0) MSKOTb TPYIIY;

B) KOCTOUKA BHIIIHHY;
r) cTBOpKa 600a;

) TIOKPOBBI 3€PHOBKH.

3. ITeuibLIeBOE 3epHO COLEPIKUT CIeAyIoLre CJIOU:
a) SHI0TeIuH;

0)UHTHHa;

B) TareTyw;

') CeK31Ha;

J)3nugepMa.

4. JIoKyUIUIHOEBCKPbIBaHKE TTPOMCXOAUT B CUHKAPITHBIX TUIOZAAX
1) no rHe3am;

2) B TUIOCKOCTU CpPaCTaHUs MJI0J0/TMCTUKOB;
3) Npo/10/TbHO;

4) noriepeyHo;

5) 10 CpeJJUHHOM >KUJIKe TVIO0/IMCTHKA;
OHO xapakTepHO AJ1st

a) TIO/bIIaHa;

0) Tabaka;

B) XJIOITYaTHHUKA;

T) 3eM/ISTHUKY;

1) TIOTHKA.

CEMECTP 3

Tema: "Bogopociun”
BapuanTt-1
1. Hayka, 3aHMMaro11asicsi i3yueHrueM BOZIOPOC/Iel, Ha3bIBaeTCs:

A) 6puoJiorus,
b) mukonorus,
B) anbrosorus,
') nuxeHos0THSA.

2. KpacHbli TUTMEHT:



A) pUKOS3pUTPUH,
b) ®ukoumanuH,

B) KapotuH,

') ®yKOKCaHTUH,
) Kcanrodwun.

3. CHHNY IUTMEHT:
A) puKOo3pUTpHH,
b) ®ukoumanuh,
B) KaportuH,

I') ®dykokcaHTHH,
) KcanTodum.

4. OpaH)KeBblii TTUTMEHT:
A) buKO3pUTPUH,

b) ®ukormaHuH,

B) KapotuH,

') ®yKkoKCaHTuH,

1) KcanTodumn.

5. Bypblii MUrMeHT:

A) pUKOSpUTPUH,

b) ®ukoumanuH,

B) KaporuH,

') ®yKOKCaHTUH,

) Kcanrodwun.
Bapuanrt-2

1. ’)KenTbili TUTMEHT:

A) buKOo3pUTpPUH,

b) ®ukormaHuH,

B) KaporuH,

') ®dyKoKCaHTuH,

1) KcanTtodun.

2. [IurMeHTBI BOAOPOC/Iel HAXOASATCS B
A) xyioporuiacTax,

b) xpomarodopax,

B) Bakyonsix,

I') uuronnasme.

3. [IupeHouppl:

A) CBeTOUYBCTBUTEJIbHBIE TJ1a3KH,
b) nurmeHTsI,

B) yuactku o6omouex,

I') okpyr/ble OeKOBbIE TesblIa.



4. Boiopoc/ii pa3MHOKarOTCS:

A) TIONIOBBIM TIyTEM,

B) BereTaTuBHBIM ITyTEM,

B) 6ecronbiM myTeM CIIOPOHOLIIEHMUS,
I') Bce oTBeTHI BEpPHHI.

5.AmebouHast CTPYKTYpa Ipe/iCTaB/eHa:
1)noABMKHBIMU O/THOK/IETOYHBIM U KOJIOHUATbHBIM (hOPMaMU CO KTy THKaMH,
2)HenoABW>KHBIMH, OZIETHIMUA 000/IOUKON O/THOK/IETOUHBIMHA OPTaHW3MaMH U KOJIOHHSIMU,
3)Hero/IBWKHBIMUA, HE3aBUCUMBIMU JADPYT OT JApyra KOKKOWJHBIMU K/IeTKaMU, TOTPY)KEHHbIMU B
00I11yr0 C/TU3b,
4) OJHOK/IETOUHBIMA OpraHW3MaMM, JIUIIEHHbIMH TBEPAOM K/IETOUHOM O00O0JIOUKM M TIOCTOSIHHOU
¢dbopMeI Tena.
Ona xapakTepHa A/isi: a) MUPOPUTOBLIX, 0) 3e/1eHbIX, B) AUATOMOBBIX, I') 30/I0THCTBIX.

BapuanTt-3
1. MoHaziHast CTPYKTypa Tpe/icTaB/ieHa:
1) MOABM>KHBIMH OJHOK/IETOUHBIM U KOJIOHHATbHBIM (hOpMaMU CO XKT'yTUKaMH,
2)HenoaBW>KHBIMH, OZIeTHIMKA 000/I0YKOM O/JHOK/IETOYHBIMU OPTaHKW3MaMH U KOJIOHUSIMU,
3)HenoBWKHbIMUA, HEe3aBUCUMBIMU JpPYr OT Jpyra KOKKOWJHBIMUA KJIeTKaM{, TOTPY)KEHHbIMHA B
0OIITyI0 C/TU3b,
4) OIHOKNIETOUHBIMH OpraHM3MaMH, JIUIIEHHBIMHA TBEPJOM K/IeTOUHOM OOOMOUKH M TIOCTOSIHHOM
dbopmebI Tena.
Ona xapakTepHa /Jist: a) MUPO(PUTOBLIX, 0) 3e/IeHbIX, B) AMATOMOBBIX, T')30/IOTUCTHIX.

2. KokkouiHast CTPyKTypa Ipe/CcTaBjeHa:

1) NoABM>KHBIMU OJJTHOK/IETOUHBIM U KOJIOHHAbHBIM (hOpMaMU CO XKT'yTUKaMH,

2) HeroiBWXKHBIMH, O/IETBIMH 000/I0UKOH OZIHOK/IETOUHBIMY OPTaHU3MaMH U KOJIOHUSIMH,
3)HeroIBWKHBIMUA, HE3aBUCUMBIMH JADPYT OT JApyra KOKKOWJHBIMU K/IeTKaMU, TOTPY)KeHHbIMUA B
00I1TyI0 C/TU3B,

4) OJHOK/JIETOUHBIMA OpraHW3MaMH, JIUIIEHHbIMH TBEPAOM K/JIETOUHOM O00O0JIOUKM M TIOCTOSIHHOU
(dhopmebI Tena.

Ona xapakTepHa AJisi: a) MUPOPUTOBLIX, 6) 3e/IeHbIX, B) AUATOMOBBIX, T')30/I0THUCTHIX.

3. [NanbmennonHasi CTPyKTypa NnpezcTaB/ieHa;

1) NOABW)KHBIMM OJJHOK/IETOUHBIM U KOJIOHUATbHBIM (hOpMaMU CO KTy TUKaMH,

2) HeroiBW)KHBIMH, 0/1eTBIMU 000I0UKOM OZJHOK/IETOUHBIMK OPraHU3MaMU U KOJIOHHUSIMH,

3) HEeMOJBV)KHBIMH, HE3aBUCUMbIMU APYr OT Apyra KOKKOWJHBIMU KJI€TKaMH, MOTPY>KeHHbIMH B
0OIITy 0 C/TU3b,

4) OIHOKNIETOUHBIMH OpraHM3MaMH, JIUIIEHHBIMA TBEPJOW K/IeETOUHOM OOOMOUKH M TTOCTOSIHHOM
dbopmebI Tena.

OHa xapakTepHa J|jisl: a) MMPO(MUTOBBIX,0) 3€/IeHBIX, B) TUATOMOBBIX, T') 30JI0TUCTBIX.

4. Hutuaras cTpyKTypa:

1) Hek/1eTOUHBIH TaIoM 6e3 Meperopo/oK BHYTPU C OOBIIIMM YHC/IOM SifIED.

2) mpejCTaBleHa MHOTOSIIEPHbIMU K/€TKaMH, COeJUHEHHbIMM B HHWTYaTble WM HWHOW (DOPMBI
MHOI'OKJ/IeTOYHbIe Ta/lZIOMBI.



3) KJIeTkd, oO0beJuHeHHble B HWUTH, TPOCThble, OAHOPSAHbIE WIA pa3BeTBAeHHble. BeayT
TIPUKpeIIeHHbIN 00pa3 >KU3HU WK CBOOO/IHO I/1aBaloT,

4) MHOTOK/IeTOYHble Ta/yIoMbl B (opme TiacTUHOK. CBOOOAHO TM/IaBalOT WM TIPUKPEIIeHbl K
cybcrpary.

Ona xapakTepHa /Jisi: a)yJI0TPUKCa, 0) Y/bBBI, B) 3BIJIEHBI, T') CITUPOTHPHI.

5. [InacTuHyYaras CTpyKTypa:

1) Hek/1eTOUHBIH TanIoM 6e3 Meperopo/ioK BHYTPU C OOBIINM UHC/IOM sifiep.

2) mpejCTaBleHa MHOTOS/IePHBIMUA K/eTKaMH, COeJJUHEeHHbIMA B HWTYaTble WM WUHOU (HOpMbI
MHOTOKJ/IETOYHBIE Ta/I/IOMBI.

3) kietkd, oOBeJUHEHHble B HUTH, TMPOCTble, OJHOPSIHBbIE WM pa3BeTBIeHHble. Beayr
TIPUKpeTIeHHbIN 00pa3 )KU3HU UK CBOOOZHO T/IaBaoT,

4) MHOTOK/IETOUHBblEe TaloMbl B (opMe maacTUHOK. CBOOOJHO TIIaBalOT WM TIPUKPEIIEHbI K
cyoctpary.

OHa xapakTepHa JJisi: a) YJIOTPUKCa, 0) yJIbBBI, B) 3BIJIEHBI, T') CITUPOTUPHIL.

Bapuanr-4
1. CudoHanpHas CTpyKTypa:
1) Hek/leTOUHBIM TanIoM 6e3 Meperopo/ioK BHYTPU € OOMBIINM UHC/IOM sifiep.
2) mpejCTaB/leHAa MHOTOS/IePHBIMUA K/eTKaMH, COeJJUHEeHHbIMA B HWUTYaTble WM WHOW (HOpMbI
MHOT'OK/IETOYHBIE Ta/l/IOMBI.
3) kmetkd, oOBeJUHEeHHble B HUTH, T[IPOCTble, OJHOPSAHBbIE WA pa3BeTBIeHHble. Beayr
TIPUKpeTIeHHbIN 00pa3 )XKW3HU UM CBOOOZHO T/1aBaroT,
4) MHOTOK/IeTOUHBble TaloMbl B (opme maacTHHOK. CBOOOJHO TIIaBalOT WM TIPUKPEIIEHbl K
cyoctpary.
OHa xapakTepHa JJisi: a)y/I0TPUKCa,0) y/IbBbI, B) Kay/eprbl, T) 6boTpuauyma.

2.CudoHoKnaiaibHas CTPYKTypa:

1) HeKJIeTOUHBIH Ta/I0M Oe3 1eperopo/j0K BHYTPHU C OOMbIINM UHC/IOM sifiep.

2) mpejcTaBleHa MHOTOS/IePHBIMUA K/eTKaMH, COeJUHeHHbIMA B HWUTYaTble WM WHOW (hOpMBI
MHOT'OK/IETOYHBIE Ta/l/IOMBI.

3) kietkd, oObeJuHEeHHble B HUTH, TIPOCTble, OJHOPSAHbIE WM pa3BeTBeHHble. Beayt
TIPUKPeTIeHHBIN 00pa3 >KU3HU WK CBOOOJHO TI/IaBaroT,

4) MHOTOK/IETOUHble TalaoMbl B (opme maacTMHOK. CBOOOJHO TIIaBalOT WM TIPUKPEIIeHbl K
cybcrparty.

Ona xapakTepHa AJisi: a)Knazodopsl, 0) yIbBbI,B) Kay/IepIisl, T) 60TpuAryMa.

3. K cuHe-3e/1eHbIM BO/IOPOC/ISIM OTHOCSITCSL:
A) ynbBa,

b) HOCTOK,

B) criuporupa,

I') anabeHa.

4. Criocob mUTaHusI CHEe-3€e/IeHbIX BOJOPOC/IeH:
A) aBTOTpO(HBIH,
b) rerepotpodHsIi,



B) MukcoTpodHbIii.
I') Bce OTBeTHI BEpHBHI.

5. Pa3BoUTCS Ha PUCOBBIX TOJISIX B TPOITHUKAX C I1eJTb0 000Tall|eHust TTIOYBbI a30TOM:
A) cniupy/vHa,
b) anabeHa,
B) dyxyc,
T) y/IbBa.
Bapuanr-5
1. MoHazHasa CTpyKTypa MnpejcTaB/ieHa:
1) NoABM>KHBIMU OJJTHOK/IETOUHBIM U KOJIOHHAbHBIM (hOpMaMU CO XKT'yTUKaMH,
2)HenoABW>XHBIMH, OZIETBIMUA 000/I0UKON O/THOK/IETOUHBIMHM OPTaHHW3MaMH W KOJIOHHSIMU,
3)HeNnoJBWKHBIMY, HE3aBUCHUMBIMU APYr OT JApyra KOKKOWIHBIMH KJeTKaMH, TOTPYy>XeHHbIMU B
00IITyI0 C/TU3b,
4) OJHOK/IETOUHBIMA OpraHW3MaMM, JIUIIEHHbIMH TBEPAOM K/JIETOUHOM O00O0JIOUKM M TIOCTOSIHHOU
dbopmel Tena.
OnHa xapakTepHa A/isi: a) MUPO(PUTOBLIX, 0) 3e/1eHbIX, B) AMATOMOBBIX, T')30/IOTUCTHIX.

2. CBeTOUYBCTBUTE/IbHBIN I'71a30K — CTUTMa XapaKTepeH JJIs:

1) cuHe-3eneHbIX BOAOPOCIIEN,

2) KpacHBIX BOJ0pOC/IeH,

3) 3e71eHbIX BOJOPOCTIEeH,

4) OypbIX BO/IOPOCIIEH.

K HMM OTHOCSTCS: @) BOMBBOKC, 0) CIiMporupa, B) XJIaMUOMOHA/Ia, T') Kinagodopa.

3.K1eTku TIoKpBIThI KpeMHe3eMHbIM TIaHL[UPEM, COCTOSIILIUM M3 IBYX CTBOPOK: OOJbIIIeN — 3MUTeKU U
MeHbllIel — TUTIOTeKH V:

1) 3eneHbIX BOAOPOC/IEH,

2) KpaCHbIX BO/IOpPOC/IeH,

3) IMaTOMOBBIX BOZIOPOCJIEH,

4) OypbIxX BOIOPOCTIEH.

K HMM oTHOCsTCS: @) MUHAYsAPYUS, 0) 3BriieHa, B) 60TpuanyM, r) GykKyc.

4. 3aracHOM MPOJYKT - LIeCTUAaTOMHBIN CIIUPT MaHHUT COAEPXKUTCS Y BOJJOPOCTIei:
1) 3en1eHbIX,

2) KpacHbIX,

3) cHHe-3e/IeHbIX,

4) 6ypbIX.

K HuUM oTHOCSITCS: a) 3BIVIeHa, 6)namMuHapus, B) GyKyc, ) Kiagodopa.

5. B k/ieTouHOl 000/104Ke KaKMX BOJIOPOC/IEN COJIePXKUTCS BEIIeCTBO arap-arap:
1) 3eneHbIX,

2) OypbIX,

3) IMaTOMOBBIX,

4) KpacCHbIX.

K HUM oTHOCSTCS: a)y/bBa, 0) dyKyc, B) baTpaxocmnepMym, T) Kinagodopa.



CEMECTP 4

"BpIcIIKe CIIOpOBBIe pacTeHus "
Bapuanr-1
1. OpraHbl MOXOBU/IHBIX, TIOZI00HBIE CTEO/TFO —
A) kaynuauu,
b) dbunmmgumy,
B) pusongpl,
I') Tannom.

2. KyieTky MOXOBU/IHBIX, IPOBO/ALLME OPraHWYeCcKue BelllecTBa:
A) cTepeusipl,
b) nenrougpl,
B) rugpoupi,
') dbunnuaun.

3. CrloporoH MOXOBU/IHBIX COCTOMUT U3:
A) KopoboukH,

b) HOXKH,

B) lNaycropuu,

I') Bce oTBeTHI BepHBI.

4. JKvi3Hb 3apOCTKa BO3MOYKHA TOJIBKO 1Py cuMbOuo3e ¢ rudamu rpuda y:
A) charnyma,

b) KyKy1kuHa JibHa,

B) muroBHuKa,

I') nnayHa.

5. T'urpockonuueckye JIeHThbl — ranTepbl IPUCYTCTBYIOT B CIIOpax:
A) xBoiia,

b) cdarnyma,

B) nnayHa,

I') mmTOBHUKA.

Bapuanrt-2
1. OpraHbl MOXOBU/IHBIX, COOTBETCTBYIOILIME JTUCThIM
A) punnuauy,
b) kaynuaum,
B) pusoungpl,
I') Tannom.

2. KneTK MOXOBU/HBIX, BBITTO/THSIUIOLI[HE MeXaHUUeCKYH0 (QYHKLIUIO:
A) kaynuauu,
b) nenroubl,
B) ruapoupl,
I') crepeupi.



3. T'masMHOBBIe KJIETKU MCTa carHyMa BBITIOTHSIOT (PYHKIUIO:
A) npoBogsIIytO,

b) MexaHuueckyto,

B) Bopo3amnacaroiiyto,

I') mokpoBHy?to.

4. JIuryna uMeeTcs B JIMCTbSIX:
A)KyKyIlIK1HA JIbHA,

b) cdarnyma,

B) mmroBHuKa,

I') cenarunenbl.

5. Baliu — nucThs:
A) xBolileH,

b) maropoTHHKOB,
B) nnayHos,

I') mxoB.

Bapmuanr-3

1. KnieTku MOXOBU/IHBIX, TTPOBO/ISAIIME BO/lY, HAa3bIBAIOTCSI:
A) ctepenspl,

b) nenrronppl,

B) rugpougpl,

I') kaymugum.

2. Ky1eTKy MOXOBH/IHBIX, BBIMOHSIOIIME MeXaHUUeCKY 0 (QyHKLUIO:
A) kaynuauu,

b) nenroubl,

B) ruapoupi,

I') crepeunpi.

3. B 1uK/e MOXOBH/IHBIX MpeoO/IaziaeT:
A) npoToHeMa,

b) ciopodur,

B) rametodur,

I') cioporos.

4. Y nijiayHOB BBIPOCTHI Ha cTebJie, HecyIye KOpHH.
A) sHa1uuy,

b) pusomonspi,

B) nuryia,

I') pusodopsl.

5. Pa3HocriopoBoe pacTeHue:
A) KyKYLIKUH JIeH,

b) cenarunesnna,

B) carnym,



I') mUTOBHUK.
Tema: "I'osiocemeHHBIe pacTeHus "
BapuanTt-1
1. YKopoueHHble TO6eruros0ceMeHHbIX:

A) aykcubnacThbl,
b) kaynuauu,

B) dunmugumy,

I') — 6paxu6/1acThlI.

2. Y aiuHeHHbIe 1T00eru roioCeMeHHbIX:
A) sHanuy,

b) xaynupumy,

B) — aykcubsacTsl,

I') 6paxubacThl.

3. BeTkonaZjHble ro/ioCeMeHHbIe:
A) mucTBeHHUIIA CUOUPCKas,

b) Mox0oKeBenbHUK Ka3allKuu,

B) kuraprc 60710THBIH,

I') cekBOMSAAEHAPOHTUTAHCTCKUH.

4.Ha >KeHCKue LIUILIKA COCHBI TIOTa/IatoT MbUTUHKU:

1) TpexkneTouHble,

2) JBYXJIeTOUHbIE,

3) OHOK/IeTOUHbIe,

4) ueTbipexkieTouHble. OHM Ha3bBalOTCS: A)  aHTepyUua/bHas,
crudOoHHOTeHeHHas], T') IpoTasuIhabHasl.

5. OnbuUleHUe COCHBI MPOUCXOAUT Ha IIHUILIKAX:
A) 3eeHbIX,

b) xpacHsbIx,

B) KopruHeBbIX.

BapuanTt-2
1. OnnomoTBOpeHUe COCHBI MPOUCXOAUT B IIMIITKAX:
A) KpacHbIX,
b) 3enensIx,
B) KOpUUHEeBBIX.

2. K noaknaccy XBoWHbIe OTHOCSTCS:
A) rHeTyM,

b) caroBHuK,

B) nuxra,

I') cocHa.

3. [Ilnpoko/aHLleTOBUHBIE JINCThS Cpeji XBOUHBIX XapaKTepHbI [JIs:

B)

CTIOpOTeHHas,

B)



A) MTUCTBEHHULBI,
b) araruca,

B) apaykapum,

I') kunapuc.

4. YerryeBHiHbIE JIMCThS Cpei XBOMHBIX XapaKTepHBI JIJIs:
b) araTuca,

B) apaykapum,

I') xunapuc,

) nomokapmyc.

5. K nopsaky ApaykapueBbie OTHOCUTCS:
A) MUCTBeHHUIIa,
b) aratuc,
B) Tys,
I') MOXOKeBeTbHUK.
Bapuant-3
1. K nopsiiKy COCHOBBIE OTHOCATCS:
A) MYMCTBEHHULIA,
b) arartuc,
B) apayKapus,
I') KUTIapuc.

2. K mnopsiaKy KyraprcoBbie OTHOCSITCS:
A) cekBotis,

b) aratuc,

B) apayKapus,

I') KUTIapuc.

3. I1o BHellIHeMy BU/y HallOMHUHAaeT XBOLLU:
A) MOXOKeBeJIbHUK,

b) apaykapus,

B) Tys,

I') adenpa.

4. CeMeHHbIe paCTeHUS:

A) paBHOCTIOpPOBEIE, B ITMKJ/Ie KOTOPBIX TIpeobJ/iaziaeT Criopodur,
B) paBHOCIIOpOBHIe, B IJUK/Ie KOTOPBIX TipeobiajjaeT raMeTodur,
B) pasHocriopoBble, B I[UK/Ie KOTOPBIX Tipeo0iajjaeT raMeTodurT,
') pa3HOCIIOPOBBIE, B IIUK/Ie KOTOPBIX TTpeobiajaeT criopodur.

5. [Tapa3uTsl cpein TOJI0OCEMEHHBIX:
A) Tys,

b) ruetym,

B) achenpa,

I') mapa3urakcyc.



Bapuanr-4
1. Otpgen ronoceMeHnHsble (Pinophyta) BK/todaeT Kaacch:
a) CeMeHHbIe MaropPOTHUKH,
6) CaroBHUKOBEIE,
B) OEHHETTUTOBEIE,
') Y>KOBHUKOBBIE.
2. YKopoueHHbIe TI00ery XBOWHBIX Ha BEPXYIIKe HeCyT MyuoK CO/MKeHHBIX JIMCTheB 2-5-8 u 10 40
HITYK:
A) Tys,
B) kezp,
B) apaykapus,
I') Tucc.

3. VI3 )KuBULbI 110/1y4ar0T CKUMUAp, KaHU(DOb, JeroTh y:
A) apaykapueBbIX,

b) caroBHUKOBBIX,

B) XBOMHBIX,

I') yKOBHUKOBBIX.

4. JIucThs Ha 3UMy CcOpachIBaeT:
A) Tys,

b) aratuc,

B) nucTBeHHMULIa,

I') cekBoiisi.

5. CeMeHa XBOMHBIX O€3 Kpblia y :
A) MOXOKeBenbHHKA Ka3allkoro,
B) cocHel cbupckoi,

B) et 0OBIKHOBEHHOM,

I') MuCTBEHHULIBI CUOUPCKOMA.

BapuaHT-5
1. Otpen ronocemenHble (Pinophyta) BK/touaeT K/1acchl:
a) ceMeHHbIe TarlOPOTHUKH,
6) CaroBHUKOBEIE,
B) OeHHETTHTOBELIE,
r) Y>KOBHHUKOBBIE.

2. Tsxenee BOZbI IpeBecrHa:
A) cocHsl,

b) emn,

B) nucTBeHHULIBI,

I') muxTsL.

3. [IpaMocTosiuMe LIUIIKY XapaKTepHBbI [JIs:



A) cocHsl,

b) enuy,

B) nuxThl,

I') MoxOKeBeTbHUKA.

4. MougHoe gepeBo f0 120 m BeicoToH, xxuBeT g0 4000 set:
A) TUCTBEHHULIa,

B) Tys,

B) cekBousiieHApOH,

I') kunapuc.

5. XapakTepHO Ha/iMuve COCyJ0B y KJacca:

A) cocHOBBIe,

b) rHeTOBBIE,

B) apaykapueBsie,

I') caroBHUKOBBIE.

Tema: "IloKpbITOCEMEHHbIE pacTeHus "
BapuanTt-1
1. IlpeacraButenu Knacca OLHOAOIBHBIE UMEIOT KOPHEBYIO CUCTEMY:

A) MOUKOBaTY10;
B) crepxxHeByto;
B) BTOpMYHO-CTEp>XXHEBYIO.

2. [IpencraBuTenu knacca OfHOL0NbHBIE UMEIOT KUIKOBaHUE JTUCTA:
A) ceTyaToe U AUXOTOMUYECKOE;

b) napannensHOe UK JyTOBOE;

b) ceTuaToe WM NanbyuaToe;

B) auxoToMuueckoe 1 mapasiesibHOe;

I') nyroBoe u cetuaroe.

3. IlpeacraBurenu Knacca OHOLO0/IbHBIE UMEIOT YUCIIO U/IEHOB LIBETKA
A) kpatHoe 5;
b) xpaTHoe 4;
B) kpatHoe 3;

4. IlpencraBurtenu Kiacca JIBy101bHbIE UMEOTKOPHEBYIO CUCTEMY:
A) MOUKOBaTY10;

b) crepxHeByto;

B) BTOPUYHO-CTEP)KHEBYIO.

5. IIpexcraBurenu Knacca JIByA0/IbHbIe UMEIOT )KU/IKOBaHUe JIUCTA:
A) ceTuaTOe M JUXOTOMUUECKOE;

b) napasiensHOe UK fyroBoe;

b) ceTyaroe wy nanpyaroe;

B) puxoToMuyeckoe U napassiesibHOE;

I') nyroBoe u ceTyaroe.



Bapuant-2
1. TlpexcraBuTenu Kiaacca JByZonbHbIE UMEIOT YMC/IO U/IeHOB 1[BeTKa
A) kpaTHoe 5;
b) kpartHoe 4;
B) kpatHoe 3.

2. K cemericTtBy JIuneliHble OTHOCATCS:

A) KJ1eBep JIyroBOU , TaHABILI MalCKUM;

B) rycunsiii nyk, IFOTUK 30/I0TUCTHIN;

B) xyneHa yilekapcTBeHHasi, OlyBaHUYMK JIeKapCTBEHHbIN;
I') nangpIl MaliCKuii, BODOHUH TJia3;

[1) BopoHu# 17183, Kyna/JbHHML[A eBpOIencKasl.

3. K cemeiicTBy 3/1aK1i OTHOCSITCSI:

A) kocTep 6e30CTbIi, Kamy>xHULa 00/10THaS,
b) TuMocdeeBKa /1yroBasi, BOpOHUH TI/ia3;

B) KyKypy3a, MSIT/IMK JIyTOBOW;

') MAT/IUK JTyTOBOM, CBepOMra BOCTOUHas.

4. K cemetictBy Po30o1|BeTHbIe OTHOCATCS:

A) 3eM/ISIHMKA JiecHasi, KyTajabHH1La eBporneuckas,
b) IMnoBHUK MalicKuii, BedepHULIa CUOMPCKasi;
B) psibriHa 0OBIKHOBEHHas1, aKaLUsl XKeJITasi;

I') nanuaTka rycuHasi, TaBo/ra Bsi30/IMCTHASI.

5. K cemetictBy BoboBBIE OTHOCSTCS:

A) sicTpeOMHKa BOIOCHCTas], KJIEBEP JTyTOBOM;

b) kneBep mrypiiamnmii, )xMByuka rnossydas;

B) mronuH nsSTUIONACTHBIN, JIFOLIEpHA MOCeBHas;

I') BsbKeuka riazkas, akalys XKerasl.
Bapmuanr-3

1. K cemeiictBy KpecTorBeTHbIe OTHOCSTCS:

A) BsDKeuKa I/1ajiKasi, BeuepHHIja CUOUpCKasi;

b) kanycra, Ky1eBep ropHbIi;

B) nactyimbs cymka, KyrneHa JieKapCcTBeHHas;

I') cBepbura BocTOUHasA, TIOJJOPO’KHUK OOJIBIIION.

2. K ceMelCTBY JIFOTUKOBbIE OTHOCSTCSI:

A) KynasibHUIIa eBpoTiekcKasi, Kamy>XHuija 60/10THas,
B) /MOTHK KatryOCKui, )KUBOKOCTh KJIMHOBU/JHAS,

B) Bozioc60p 0OBIKHOBEHHBIH, CBepOrra BOCTOUHAS,
I') kynena ylekapcTBeHHasi, I'yCHHBIN JIYK.

3. K cemeiictBy C/10’)KHOLIBETHbI€ OTHOCSITCSI:
A) ofyBaHUMK JIeKapCTBEHHBIM, KylleHa JieKapCTBeHHas;
B) cBepbura BocTouHasi, BACHU/IEK CUHU;



B) tikopuii 00bIKHOBEHHBIH, JIOMYX MayTUHUCTbIN;
I') 6ozsAr po30BbIii, KyTieHa JieKapCTBeHHasl.

4. K cemeiictBy I'ybOo1{BeTHBIE OTHOCSTCS:
A) BsbKeuKa rJ1afikasi, )KMByYKa I10J13yuas,
b) Oyapa rroieBriHas, OKOITHUK OOBIKHOBEHHBIH,

B) uepHOT0/10BKa OOBIKHOBEHHASI, BEDOHUKA /IyOpaBHas,

I') mandeti nyroeoi, Oypa MIrOLEeBU/IHAS.

5. K cemeiicTBy [1ac/ieHOBbIe OTHOCSTCS:
A) kapTodensb, MacTylIbsl CyMKa,
b) kanycra, macieH c/1aJJKO-TOPbKUM,

B) Tomart, ThIKBa,
I') kapTodesns, Tomar.

1. Tunel y101a B cemeiicTBe Po3o1BeTHBIE:

a) MHOTOKOCTSIHKa,
0) opex,

B) 510J10KO,

') KOpoOouKa,

1) IUHOPOAUIA

2. ®opmynasetka 1 K(5) C 1+2+2 A9+1G1

a) ropolLlKa,

0) UeCHOUHMIIBI,
B) KaIlyCThbl,

T') TIOJIbIIAHA,

1) IaH/IbIIIIA

Bapuanr-4

XapakTepHa JiIst:

3. ®opmynausetka * K (5) C5 Aoo(G(5) xapakrepHa Jis:

a) s1610HwU,

0) UMHBI,

B) ATPBILLHKUKA,
r) JIyKa,

1) OCOKH.

4. 1By 0/IbHBIE;

a) C/I0)KHOLIBETHBIE,
0) po3o1[BeTHbIE,

B) 3/1aKH,

') KPeCcTOLIBeTHbIE,
Il) nuieliHbIe

5. K cemetictBy B0OOBBIE OTHOCSTCS:
A) sicTpeOWHKA BOJIOCHCTasI, K/I€BEp JIyTOBOA;
B) K/ieBep miypiiaiyii, )KUByUKa Moj3yydast;



B) ntonuH nSTUIONACTHBIN, JIFOLiepHa MoceBHas;
I') BsbKkeuka riiaikas, akalusi >KeJiTast.

Bapuanrt-5
1. Tunel yiofa B cemercTBe JIFOTUKOBBIE:
a) ceMsiHKa,
0) MMCTOBKa,
B) 3ePHOBKa,
') MHOT'OJIUCTOBKa,
0) MHO20Opeulex.

2. ®opmynausetka * K4 C4 A6G(2) XapakTepHa JIJist:
a) ropollIKa,

0) YeCHOUHMIIBI,

B) KamyCThl,

T') THOJIbIIaHa,

1) TaH/bIIIA

3. ®opmyna setka * P 3+3 A3+3G(3 xapakTepHa JJis:
a) ropollKa,

0) YeCHOUHMLIBI,

B) KarycCThl,

T') TIOJIbIIAHA,

1) JIaH IbIIIIA

4. OgHOMO/IbHBIE:
a) CJIO’KHOLIBETHbIE,
0) po301IBETHBIE,

B) 3/1aKH,

') KPeCTOLIBETHbIE,
) JIUIerHble

5. K cemeiictBy [lac/ieHOBbIe OTHOCSITCS:
A) kapTodensb, MacTyIIbs CyMKa,

b) kamycra, macieH c/1aJJKO-TOPbKUM,

B) Tomart, ThIKBa,

I') kapTodens, Tomar.

CEMECTP 5

1. ITpu MaKCHMa/TbHOM HaCBIIeHUH K/IETKH BOJIOH ee
1) BoHBIY TIOTEHI[MaI MeHbllle HYJIs

2) BOJHBIN MOTEHLWA/ PaBeH HYJII0

3) BO/IHBIM MOTEHIWAa/T OO/bIIIe HYJIS

4) ocMOTHUeCKHUH MOTeHLMa/l PaBeH TIOTeHLUay JaBieHus
5) oCMOTUUeCKUM TIOTeHLIMa paBeH BOJHOMY TIOTeHLIAamy
6) TmoTeHIMas [jaB/IeHus] paBeH HYJI0



2.YcTaHOBHUTE COOTBETCTBUE

CTpyKTypHasi 4acThb BoinonHsemas GyHKIus
PacTUTE/IbHOM KJ/IETKH
1. Bakyosib @) cuHTe3 Oesika
2. MUTOXOH/IPUU 0) XpaHeHHe Hac/leICTBEHHOW UH(OPMaLUH
3.XJIOpOTI/IACTHI B) SHEpreTUYeCKUe CTaHL[UHU KJIeTKU
4. puboCcoMbI ) Tipoijecc POTOCUHTE3a
5. nyia3mazieMma 1) peryJisitiyisi IOCTYTIJIEHHS BEL|eCTB B KJIETKY
6. s171po e) orpe/iesisieT 0CMOTUYECKOe TTOTJIOIeHH e BO/IbI

3. 3ano/IHUTe NPOIYCKH B TEKCTe

1.IToBepxHOCTHas OAIHApHasi MeMOpaHa KJIeTKH ~ 3TO ......... .

2. UHrerpanbHele MeMOpaHHble OenKd, TIpeJCTaB/SIOUIMe KaHaa uepe3 MeMOpaHy [Jisi
MIPOHUKHOBEHUS BOJbI —3TO.......... .

3. Cuty HaOyxaHusi 0003HaYarOT TEPMUHOM MaTPHUUHBIH. . ....... .

4. HaripaB/iieHue rniepe/IBY)KeHHsI BOJIBI OTIPeZIessieT .......... TOTeHLMaIl.

5. OcMoTHYeCKHii TIOTeHLMan ar00ro pacTBopa MpOSIB/ISIETCS TOMBKO B YCIOBHSIX OCMOTHYECKOW
CHUCTEMBI: PACTBOP— ....euenenennn. MeMOpaHa— pacTBOPHUTE/Ib.

4. loka3aTe/IbCTBaMHM CyLLleCTBOBAHHUA aKTUBHOI0 MeXaHN3Ma NOCTyI/IeHUs1 HOHOB B
PacTUTE/IbHYI0 K/IeTKY SIB/ISIIOTCA:

1) TopMO’KeHHe TI0/] BAUSITHUEM [IbIXaTe/IbHbIX 51/10B

2) ABWKeHHe MOHOB 110 FPaJiueHTy KOHL|eHTpaLuu

3) ABWKeHHe MOHOB MIPOTHUB IpafiieHTa KOHL|eHTpaLuu

4) ycKopeHue ABWKeHHUsI MOHOB mocjie BBejieHust ATD

5) ycKopeHwe Tiporiecca Mog JeicTBreM xiopaMmbeHnKosa (MHruburopa cuaTe3a benka)

5.0cHOBHBIe BUraTe/Iy BO/JHOI0 TOKA B PACTeHHH:
1) Tpancnupanus

2) KOpPHEeBOe JlaB/ieHue

3) 37eKTpPOreHHbIM HacoC

4) 3neKTpOHEeUTpaIbHbIN HAaCOC

5) maccrBHbIE IEPEHOCUUKHU

6) aKTHMBHbIE [TepeHOCYMKHU

1. PacTuTeibHasi K/IeTKa OT/IMYAETCA OT )KUBOTHOM
1) Ha;mMuMeM MIacTuz,

2) OTCYTCTBUEM IIACTU]

3) HaMuMeM MUTOXOHZPUID



4) HanuueM BaKyoJiein
5) Ha/IMuMeM TJIOTHOM 11e/UTH0JI03HOM 000/10UKH
6) OTCYTCTBHEM MUTOXOHZPUM

2. BopaHblii NOTEHIMA/ K/I€TKH YMEHbIIAETCA (CTAHOBUTCA 00J/1ee OTPUIIaTe/TbHBIM)
1) npu NOBbIIIEHUH KOHL|eHTPAL[MU KJIeTOYHOT'0 COKa

2) NpU HaCbILLEHUU KJIeTOK BOJ0M1

3) npu nepexo/ie KJIeTKH B COCTOSTHUME T/1a3M0JIM3a

4) ripu repexo/ie KJIeTKA B COCTOsIHUE LIUTOPpH3a

5) npu TpeBpallieHny caxapa B Kpaxmarl

6) TIpu yMeHbIlIeHUY KOHIIeHTpaI[uK KJIeTOUHOTO COKa

3. YcTaHOBUTE COOTBEeTCTBHE

TepmuH Omnpepenenue
1.mnasmosnu3 Q) HarpsDKeHHOe COCTOSIHHE KITeTKU
2.Typrop 0) OTXOXKJeHMe IIUTOTIa3Mbl OT KJIETOUHOU 000/10UKH
3.ocMoc B) rOKa3aTe/lb KOHL[eHTpAL|M PACTBOPEHHBIX BellleCTB
4.BOJHBIN TIOTEHI[HAT ) XUMUUeCKH TIOTeHI[Ha BOJbI
5.0CMOTHUEeCKUI TIOTeHLIUa ) nuddy3ust BoAbI uepe3 MoJyrnpoHUIjaeMyo MeMOpaHy

4. YcTaHoBHTe NOC/IeA0BaTe/IbHOCTb NMPOLeCCOB NPH (POTOAKTUBHOM MeXaHHU3Me, MPHUBO/SILEM
K OTKPBITHIO YCTBHIY:

1) pacriag kpaxmasa

2) (hoTOCHHTE3 B 3aMbIKAIOIIUX K/IETKaX

3) ymeHblieHue copepxxanust CO2

4) rocTyrieHre BOZbl B 3aMbIKatoII1e KIeTKU

5) yBe/IMueHre COoZlep>KaHus CaxapoB

6) CHI>KeHHe BOHOTO TIOTeHI[1aa B 3aMbIKAOIHX K/IeTKaX
7) noBsIlieHre pH

8) moBbIlIeHNe KOHI[eHTpaliX KJIeTOYHOT0 COKa

9) OTKpBITHE YCTHUI]

5. YcTaHoBHTe COOTBETCTBHE:

YacTtb pacTreHus Copeprxanue 30/1b61(B %)

1.apeBecuHa a)15

2.ceMeHa 0) 5




3.cTebsn B)1

4.KOpHHU r)3

5.1McTha

1. [Moka3aTenbCTBaMH CUMOHOTPOGHON TIHUMOTe3bl MNPUCXOXKAEHHA XJIOPOILUIACTOB  OT
(hoTOCHHTE3NPYIOIUX MPOKAPUOTHBIX KJ/IETOK SIB/ISIIOTCSA

1) Hamuue cobcrBenHoM THK

2) KoJiblieBoM Turl ctpoeHusi/THK

3) xytoporiactTHble pubocoMsl 70 ST, XapaKTePHOTO /it TIPOKAPHOT

4) HanMure BLICOKOPA3BUTOM CI0XKHOM CHCTEMBI MeMOpaH

5) HanMuure JByMeMOpaHHON 000/I0UKH

6) cBsi3b BHYTpeHHel MeMOpaHbI 000I0UKH XJIOpOIjIacTa C MeMOpaHaMH ero TUIaKOU/I0B

2. 3ano/IHUTe NIPONYCKH B TEKCTe
1. VI3 Teopuu doro3adderra A. DWHIITeNHA C/eAyeT, UYTO UHTEHCUBHOCTh 000 (hoToXMMUUecKoi

peakiuu  OmpeZesieTcss ~ He  KOJIMYeCTBOM  TIOTJIOUIEHHOW  JHepruw, a  YUCIOM
TIOTJIOIL{EHHBIX. .. ...eeee... ..

2 i —3TO TIOTJIOLIeHHe KUC/I0PO/ia M BblJie/leHHe YT/IeKHC/IOro ra3a Ha CBeTY C MCI0/Ib30BaHUEM
NPOJYKTOB LiuK/1a KanbBuHa

3. —3TO MPOLIeCC CBETO3aBUCUMOTI0 Pas/ioyKeHHsl BO/ibl IPU (hOTOCHHTE3e

3. CocTaBbTe onpeiesieHre TIOHATHS «(hOTOCUHTE3» (BbIOEpUTe U3 «OUOTHUOTEKH» HY)KHBIE CJIOBA U
Pacrio/IOXKUTe UX B JIOTUUECKOM TTOC/Ie/J0BaTeTbHOCTH)
doTocuHTe3- 3TO

1 [p)pasnokeHue 0)rporiecc B)CHHTE3
2 |a)ripeBpaltieHust 0)oObMeHa B)peryJ/Isiuy
3 |)saepHoit 0)3eMHOI B)COJTHEUHOM
4 R)3Hepruu 0)crnb B)pasvaliiu
5 [)B XMMUUYECKYIO 6)610IOTHYECKYTO B)pr3HUeCKYTO

4. 3e/1eHbIH JIUCT HAa CBeTY NMPH TeMIiepaType 250C unrencusno noryoman CO2,, a npu

noBbIeHHH TemnepaTypsl A0 40°C Haua/l ero BbIAe/IATH, TAK KaK
1) UHTEHCHMBHOCTb ()OTOCHUHTE3a YCU/INBAETCS

2) ocnabeBaet

3) MUHTEeHCUBHOCTD JIbIXaHUSl yCU/IMBaeTCs

4) ocnabeBaeT



5) MPOHUI[AeMOCTh MeMOpaH /it bIXaTeTbHbIX CyOCTpaTOB BO3pacTaeT
6) yMeHbl11aeTcst

5. [lyis1 a3po6Hoi a3kl JbIXaHUS XapaKTepHO

1) nokanmu3oBaHa B LIUTOIIa3Me

2) JioKaiiM30BaHa B MUTOXOH/IPUSIX

3) TpebyeT Kucaopoa

4) Kkrcyopo/i He TpebyeTcst

5) obpasyetcsi 30 mosiekysn ATD

6) obpasyertcs 38 monekyn ATD

1. /ina TeMHOBBIX peaknuii () OTOCHHTe3a XapaKTepHO:
1) Hy>kHa TeMHOTa

2) IPOMCXOAAT KakK Ha CBeTy, TaK U B TEMHOTe

3) 3aBUCAT OT TeMIlepaTypbl

4) He 3aBUCSAT OT TeMIIepaTypbl

5) NpOUCXOAAT B CTPOME XJI0pOIIacTa

6) NpOUCXOAAT B TUJIAKOUAX X/I0pOIIacTa

2. 3ano/IHUTe NPONYCKH B TEKCTe

1. Xnopodwunn obnagaer ....... ¢bnyopecueHLuei

2ieiinne - 3TO COBOKYITHOCTH CBETOCOOMPAFOIIero KOMIUIEKCa, (POTOXMMHUUECKOTO PeaKIIMOHHOTO IIeHTpa
Y NIepeHOCUMKOB 3JIeKTPOHOB

I NN - UHTE@HCUBHOCTb (DOTOCHHTe3a B pa3/IMYHbIX yU4aCTKaxX COJTHEUHOrO CIeKTpa

3. YcTaHOBHTE COOTBETCTBHE:

ITurmeHTsI (hoTOCHHTE3A IMaKCI/IMYMbI MOIJ/IOIaeMbIX JIyueu
1. Xnopodwun a A)429 1 660 HM
2. Xnopodwunn B b) 550-615 HM
3. B-kapoTtuH B) 482-452 Hm
4. DUKO3PUTPUH [) 495-565 HM
5.¢buKoIMaHUH /1) 453-642HM

4. YcTaHOBHUTe NOC/Ie{0BaTe/ILHOCTh peakuil I/THKO/Iu3a:

1) rimoko3a + AT® - riatoko3a — 6 pochat+AJD

2) ¢pykro3a- 6- pocdar +ATD - ¢ppykTo3a-1-6-gudocdar+A 1D
3) roKo30-6 gocdat — hpykTo30-6-hocdar

4) ¢ppykTo30-1,6- sudochar - DJA+DPI'A

5) ®I'A - 1,3-qu ®I'K



6) 1,3-qu ®T'K - 3-®T'K
7) ®EI - TIBK

8) 3-PI'K - 2-OdI'K

9) 2-OI'K — PEIT

5. I puTOrOopMOHOB XapaKTepHO:

1) felCTBYIOT B CPABHUTE/ILHO BBICOKHX KOHLIEHTPALUSAX

2) OKa3bIBalOT B/IMSIHUE B OUeHb HU3KUX KOHL|EHTPALUsAX

3) 0b6pa3syroTcs B Onpe/ie/ieHHbIX OpraHax pacTeHust

4) BO3HMKAIOT BO BCEX KJIeTKax

5) peryJMpyIOT POCT TeX K/IeTOK, TZie 06pa3oBaIch

6) perynvpyroT ¢pU3noI0ruueckKue rpoLecchl B APyrux opraHax

CEMECTP 6

1. ITpyuuHBI CHIDKeHHs HHTeHCUBHOCTH (poToCcHHTe3a B NMO/IieHb B 3aCylIVIMBbIX palioHax:
1) ycuneHre MHTEHCUBHOCTHU JbIXaHUSI

2) ocnabsieHue UHTeHCUBHOCTH JIbIXaHUSI

3) yCKOopeHHe OTTOKa aCCHUMUISITOB M3 JIMCThEB

4) 3ame/ijieHVe OTTOKAa aCCUMUJISITOB U3 JIUCTHEB

5) CHW>KeHUe COZep>KaHUs BOIbI B JIMCThSIX

6) cHkeHue coziepkaHus CO2B MUCThSX

2.3ano/iHUTe NMPOIMYCKH B TeKCTe
1. TumupsizeB K.A. nokasas, 4to Hanbojlee MHTEHCHBHOE YCBOEHHE YIJIEKMC/IOro ra3a Hab/oaeTcs B ... ...
Jyuax

2. - 3TO KpdCHbIe€ 1 CMHHE ITMT'MEHTHI ]_[I/IaHOGaKTepI/If/i M HEKOTOPBIX BOAOPOCHEﬁ
S R - 9TO IMPOPOCTKH,BBIPOCIIINE B TEMHOTE

3. YcTaHoBHTE COOTBETCTBHE:

@DyHKI|MOHA/IbHbIE NPoLecchbl (POTOCUHTE3a |l'[pn3HaK

1.doTonu3 BojibI Q)BbIZle/IeHHe KUC/IOpo/a
2.HelLIUKIMUeckoe GocoprunupoBaHue 0) yuacTie ofiHOM (hOTOCUCTEMBI
3.1epeHoC TIPOTOHOB B) BoccTaHOBeHre HAJIOH?2

4.uuknnyeckoe ochoprunpoBaHue r) cosmanve rpH+

5.TemHOBas (asa 1) CUHTe3 yT/IeBO/I0B

4. IIlpu HepfocTaTKe BOABI Pe3K0 TOPMO3HUTCS POCT PACTeHHH, TaK KaK:
1) Topmo3uTcs nepBast aza pocTa KIeTok;



2) TopMo3uTCs BTOpas (ha3a pocTa KJIeToK;

3) Topmo3UTCS TpeTbs (hasa pocTa KIeToK;
4) ocnabisieTcss MHTeHCHBHOCTH (DOTOCHHTE3a;

5) yYCU/IMBA€TCAd MHTEHCUBHOCTD [IbIXaHUA

5. YcranoBure

MmoC/jIeJOBaTe/IbHOCTb  PACHOJI0KEeHUA

3/1eKTPOHHO-TPAHCIIOPTHOM I{eIH:

1) 02

2) HAQI

3) LMTOXPOM B
4) LUTOXPOM C
5) IMTOXpPOM aa3
6) kopepmeHT Q

7) »Keie30cepHbIe OeTKH

8) Al

Kpurepumu orjeHnBaHus (0LjeHOUHOe CpeAcTBO - Tecr)

MepeHoCYuKOoB B /:[bIXHTEJIbHOﬁ

OueHka Kputepun orjeHMBaHUs
OT/INYHO 80 — 100 % npaBU/IBLHBIX OTBETOB
XOPpOILLIO 60 — 79 % npaBWIbHBIX OTBETOB
YZ0BJIETBOPUTEJILHO 40 — 59 % npaBU/IBHBIX OTBETOB
HeyI0B/IeTBOPUTETEHO MeHee 40% npaBUIbHBIX OTBETOB

5.2. OnucaHue WKaJ/l OLeHUBAHNSA Pe3y/IbTaTOB 00ydeHHsI 10 JUCIUIIHHE NTPH MPOMEeXXYTOYHOH

aTTrecTanuu
IIIkana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMIIeTeHIIUHN
YpoBeHnb
CqmpM“POBaf'HOCT“ Hey/|0B/IeTBOPUTE/IbH
KOMIIeTeHLuit o Y/IOB/IeTBOPHUTETHHO XOpOLIOo OT/INYHO
(uHAMKaTopa
JOCTIDKEHUS
KOMIIeTeHI[UH)
He 3aYTeHO 3a4TeHo
YpoBeHb 3HaHUI B
. MuHIMaTBHO obbeme, YpoBeHb 3HaHWH B
YpOoBeHb 3HaHUM HIKe o
JIONyCTUMBI/ YPOBEHb | COOTBETCTBYIOLIEM obbeme,
MHHHMaNbHbIX iy
3HaHug o 3HaHWil. [JonyieHo nporpaMme COOTBETCTBYIOLL|EM
TpeboBanuii. imenu
MHOT'O Herpy0bIx TOATOTOBKHU. rporpaMme MOATOTOBKHY,
MecTo rpybbie ommbKu
o1IboK HomnyiieHo HeCcKonMbKo | 6e3 ommbok
HerpyObIX omboK
Ywmenus IIpu perennu IIpogemoHncTpupoBane! | IIpogemoHcTprpoBaHel | IIposeMoHCTpUpOBaHLI BCe
CTaH/|apTHBIX 33/jay He | OCHOBHBIE YMEHUSI. BCe OCHOBHBIE YMEHHsI. | OCHOBHBIE YMeEHHsI.
TIPO/IEMOHCTPHPOBAaHbI PeltieHb! TUTIOBEIE PerieHb! Bce OCHOBHBIe | PelrieHbI Bce OCHOBHbIE
OCHOBHbI€ YMEHUSI. 3a/]auM C HerpyObIMU 3a/]auM C HerpyobIMu 3a/lauu C OT/ie/IbHbIMU




omMbKamu.
OIIMOKaMHU. HeCyIIeCTBeHHBIMU
BrimnonHeHsI Bce
Vimenu MecTo TpyObie BrirtonHeHEI Bce He/IoUeTaMH, BBITTOJTHEHBI
33/]aHUS B TTOJTHOM
OLLINOKKU 3a/laHusl, HO He B BCe 3aJJaHUsl B TTOJTHOM
00BeMe, HO HEKOTOPEIe
10JIHOM 00BeMe obbeme
C HefloueTaMu
IIpu perenuun Nwmeetca [IpogeMOHCTpHpPOBaHbI
CTaHZAPTHBIX 3aJ,au He MHHHUMabHbIA Habop 6a30BbIe HABBIKK TIPH IIposeMOHCTPUPOBaHbI
Hapbii TPOZIEMOHCTPUPOBaHbI HaBBIKOB [IJIs1 pellieHHsl | pelleHur HaBBIKY TPU pelleHu!
B 0a30BbIe HABLIKU. CTaHJAPTHBIX 33/jau C CTaHJAPTHBIX 33/jau C HeCTaHAAPTHBIX 3a7ay 6e3
Vmenu mecto rpybbie HEKOTOPBIMU HEKOTOPBIMU o111Mb0K 1 HEeZI0UeTOB
OIIMOKHU HeJloueTaMu He/JoueTaMu

IIxana OLl€eHUBAHUA ITPU HpOME)KyTOqHOﬁ aTTeCTaluu

OneHka YpoBeHb NOATOTOBKH

Bce kommereHUMM (Y4acTM KOMIleTeHLMH), Ha (OpMUpOBaHMe KOTOPBIX HarpaB/ieHa
OT/INYHO JMCLIMIVIMHA, CGOPMHPOBAHBI Ha YPOBHE He HIXKe «OTJMYHO», NP 3TOM XOTs Obl OfHa
KOMIIeTeHIMsl CHOPMHUPOBAHA Ha YPOBHE «OTIHYHO»

Bce KowmmereHIM (YacTW KOMIIeTeHIWH), Ha (opMypoBaHMe KOTOPBIX HarpaBJieHa
3a4TeHo XOpOILO0 JUCLIMIUIMHA, CHOPMHMPOBAHBl Ha YPOBHe He HIDKE «XOpOLIO», TPU 3TOM XOTS Obl OfHa
KOMIIETeHIMs1 ChOpMHUPOBaHA Ha YPOBHE «XOPOILIO»

Bce komrmeTeHIMHd (Y4acTd KOMIleTeHLMi), Ha (¢oOpMUpOBaHHEe KOTOPBIX HarpaB/eHa

y/I0B/IETBOPHTET
BHO JMCLIUIVIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKe «Yy[OBJIETBOPUTENLHO», MPH 3TOM XOTs Obl
0/JHa KOMITeTeHIYs1 ChOpPMHUpPOBaHA Ha YPOBHE «YZOBJIETBOPUTEILHO»
He Hey/|0B/IETBOPUT
Xots 6b1 0ZiHA KOMITeTeHIMs CHOPMHUPOBaHAa Ha YPOBHE «HEYZOBIETBOPUTEIBHOY.
3a4TeHO eTbHO

5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdTOB OﬁquHl/lﬂ Ha HpOM(!)KyTO‘-IHOﬁ dTTeCTdAllU1 C YKd3dHUE€EM KPHUTEpPHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBaHHoCcTH KoMneTeHIMU Y K-1

CEMECTP 3

1. ¥YpoBHU MopdosiornyecKoit opraHu3aly U BapUaHThI CTPYKTYP BOIOPOC/Iel ( Ha KOHKPeTHBIX
ripuMepax).

CEMECTP 5

1. CtpoeHMe pacTUTeTbHOU KIeTKU

2. ®orodusnueckuit atamn dporocuHTe3a. CTpoeHHe U HYHKI[HOHUPOBaHUE CBETOCOOMPAIOILero
KOMII/IeKca

3. C3 u C4-pacTeHusi, MX aHaTOMUYECKHe U (U3n0Iorhyeckue pa3inuus. PoTocuHTeTUYeCKas U
X03sIiCTBeHHasi MPOAYKTUBHOCTb C3 1 C4pacTeHuii (CpaBHUTE/IbHBIN aHaIu3).

5.3.2 TunoBble 3apaHus (oneHOUHOe CpeAcTBO - KOHTpo/sibHBbIE BOMPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommnereHnuu [TKP-4

CEMECTP 1

1. OO6ras opraHy3aLyst TAMAYHONM PaCTUTE/TBHOM K/IETKU

2. OT/Muus pacTUTETHHOM K/IeTKU OT K/IETOK >KUBOTHBIX. CBSI3b 3THX OT/IMUHMM C TUTIOM 0OMeHa
BelLleCTB.

3. LJuTomnsasama: XMMHUUECKHA COCTaB, CyOMUKPOCKONIMUeCKasi CTPYKTYpa, pu3ndecKkre CBOMCTBA.



4. OpraHe/uibl KJIeTKU, OTpaHUUeHHbIe 0JHOM MeMOpaHoii. B3aMOCBsi31 MeMOpaHHBIX CTPYKTYP
MIPOTOIIACTA.

5. OpraHesbl KIeTKW, orpaHuueHHbIe JByMst MeMOpaHaMu. MUTOXOHIPUH, UX CTPYKTYpa U

byHKLMH.

OO6111ast xapaKTepyUCTUKA MIaCTH/L: TUIIbI, TUTMeHTbI, PyHKI[uU. CTpoeHHe XJI0poriyiacTa.

OHToreHe3 ¥ B3auMoOTIpeBpallieHre TIaCTH/]. DBOIOLMOHHOE IMPOUCXOXKIeHNe TUIaCTU[.

S11Ipo pacTUTebHOM K/IeTKU: CTPYKTypa, XMMUUYECKUM COCTaB, BBITIOTHsSIeMble (QyHKITUH.

OO6111ast xapakTepyuCThKa 000/I0UKH PaCTUTENBHOMN K/IeTKH. XUMUYeCKHUN COCTaB U

L oo N

MOJIeKyJIsIpHast OpraHy3arusl.
10. Buosioruueckasi poJsib KieTouHoi 000/10uku. [TepeBikeHue BellleCcTB yepe3 000I0UKY.
[MTousTHE 00 amoriacre.
11. ®opMupoBaHUe TTePBUYHOIN 000/I0UKH K/IETKH IPY LIUTOKKUHe3e. [171a3M0/1eCMbI 1 TIOPOBbIe
nons. [ToHaTre o cumriacre.

12. BropuyHasi 060/10uKa pacTUTeTbHOM K/IeTKU: COCTaB, TEKCTypa, (u3nuecKrie CBONCTBA.
[Topsl, ux TUMbl. BropuuHble N3MeHeHHs] XUMUYeCKOT0 COCTaBa 000/I0ueK.

13. Bakyomu. CocrtaB KeToyHoro coka. MHoroo6pasue (GhyHKIHI BaKyosiei.

14. 3ariacHble BelljeCTBa K/JIeTKU U 3pracTU4ecKre BKIIOUeHUSI.

15. MepucTeMbl: 0COOEHHOCTH ITUTOJIOTHYECKOTO U TUCTOJIOTHUECKOTO CTPOEHUSI.
[TpuHLMMBI K1acCUpUKaLUKA MEPUCTEM.

16. VHuimanbHble KIeTKU MepUCTEeM U UX NTPOU3BOHBIEe. 30HAbHOCTh BEPXYILIEYHbIX

MEpUCTEM. HaHpaBJIeHI/Ie AeJ/ieHns KJIeTOK. IlonsaTue o TF'MCTOre€Hax, INMepBUYHbIX 1 BTOPUYHbIX

TKaHSX.

17. OnuziepMa: 3/1eMeHThbl, BXOZSALIMe B ee cocTaB, GyHKIMU. CTPYKTypa U (PyHKLIUN
OCHOBHBIX KJIETOK 3ITUJEePMBI.

18. Y CTbUUHBIN anmnapar: 37eMeHTbl, BXOJSLME B ero COCTaB. TUIbl yCTBUUHOTO arapara.

19. TpHUXOMBI: TUIBI U BBITIO/IHSIEMbIE (PYHKLIMA. OMepreHLibl.

20. Pusopnepma. Ee (hoopmupoBaHue, CTpoeHUe, AeATelbHOCTb.

21. [MTepuzepma: obpa3oBaHue, CTpoeHHe, O1oI0ryeckoe 3HaueHne. YeyeBUUKU.

22. Kopka: o6pa3oBaHHe, THIIbI, 3HAUEHHE.

23. OO011jas1 XapaKTepPUCTHKA MMPOBOJSIINX TKaHEeH: TUITbI, COCTaB, (OpMHpOBaHHUe,
dyHKIur. OO6IIMe YepThl KCHIeMBI U (D/I03MBI.

24. TUIMbI CHTOBU/IHBIX 371eMEHTOB ()JI05Mbl: BO3HUKHOBEHNe, CTpOeHHe, (DyHKLIH.

25. TpaxeasbHbIe 3/1eMeHTBI KCUIEMBI: MX THIIbI, pa3BUTHe, cTpoeHue. [IpeicraBieHne 00
9BOJIIOLIMY TPaxeasbHbIX 3/IeMEeHTOB.

26. [IpoBogsIMe yYKn: UX TUIIBI U pa3MellleHNe B Tesle paCTeHUH.

27. MexaHuueckre TKaHU: TUITBI, pa3MellieHue B Tejle pacTeHui, 3HaueHre. OcoOeHHOCTH
KOJUUIEHXUMBI, ee BUJIbI.

28. Ck/iepeHx1Ma: BOJIOKHA M CKiiepenzibl. OcobeHHOCTH pocTa BOJIOKOH. [IpakTrueckoe
3HaueHHe paCTUTe/IbHBIX BOJIOKOH.

29. BcaceiBaroiue TkaHU: pyU304epmMa, BeslaMeH, BCaChIBAkOLMM CJIOM IIJUTKA B 3apOJbILLIax
3/1aKOB, rayCTOPUH, TUJIPOTIOTBHI.

30. 3anacatoiue TkaHd. CTpoeHre U QyHKLMU, TUTIbI 3allaCHbIX BeIeCTB.

31. OO0r11ast XxapaKTepUCTHKA BbI/Ie/TUTETbHBIX TKaHell. Hapy>KHbie 1 BHYTpeHHUEe

BbI/Ie/IUTE/IbHbIE TKaHU.
32. AspeHxrMa: CTpoeHHe, 61oIornueckoe 3HaueHue. OyHKIMU MEKK/IeTHUKOB.
33. ACCUMUTISLIMOHHBIE TKaHU: CTPOeHUe, QYHKIIMY, pa3MelljeHre B Tejie paCTeHU.



34. OK307iepMa 1 9H/I0/iepMa, Kak TKaHH, pery/rpyoliye MpoXoxJeHHe BeleCTB.

35. MeToMKa MPUrOTOB/IEHUS] BDEMEHHOTO TIperapara.
36. Bugpl yBenuuenuii. Pabouee pacctosiHie Tipy paboTe ¢ MUKPOCKOTIOM.
CEMECTP 3

1. Pa3mMHO)XeHHe Bozopocsieli. BapuaHThI LIUK/IOB BOCIpou3BeieHust (0e3 CMeHbI TIOKOIeHUH, CO
CMEHOM MOKOJIeHUH).

2. DKOJI0rM4ecKye rpynnbl BOAOPOCIeNn.

3. IMpunuunel  knaccudukauyuu Bogopocsieli. OcHOBHble OTAenbl. [IUrMeHTHble TpYMIb,
pa3HooOpa3ue XJI0poIIacToB.

4. TlponcxoxzaeHne Bofopociael. PoacTBeHHble CBSI3K C IPYTMMH OpraHri3MaMU.

5. CuHe-3enieHble BofOopocau. Mopdoornuueckasi OpraHu3aliysi, CTPOeHHe KJIeTKH, TPYIIIbI
IIUTMEHTOB, MPOZYKTHI 3arnaca. PasMHoXeHMe. 3HaueHMe.

6. TTopsimok BonbBokcoBbie. KosoHUanbHbIe U [leHOOHAIbHbIE (POPMBI.

7. Tlopsgok X1aMyuOMOHa0Bble. DBOJIIOLIMS M0JIOBOT0 Pa3MHOKEHHUS.

8. IMopsigok [TombnaedapugoBbie. YepThl [peBHEN opraHU3alvu.

9. Knacc ITpoTOKOKKOBBIE — y3/10BOM TaKCOH B 3BOJIIOLIUU 3€/IeHbIX BOJOPOCIEN.

10. Knacc Cudonosbie. OO61jasi XapakKTepUCTHKa, OCOOEHHOCTH CTPOEHUsI TasioMa.
PasmHoOxeHue.

11. [Mopsiok Ynotpukcosble. [IpencraBureny , 0CO6eHHOCTH pPa3MHOXKEHUs], BapUaHTBI
L[UK/IOB Pa3BUTHSI.

12. ITpobnemMa TIPOMCXOXKAEHUSI W 3BOJIIOLMU 3e/ieHbIX BOZopocied. duioreHeTHUeCKHe
B3aMMOOTHOILLIeHUs 3e/IeHbIX BOJOPOC/Iel C JPYTMMHU OpraHu3MaMHu.

13. XapoBble BOJOPOC/IM. OKOJIOTHs, paclpoCcTpaHeHWe, MOP(O/Orus, pa3MHOXeHHue ,
IIPOMCXOXIeHHe.

14. HuaromoBble Bogopocad. [IpuHIUIBI KaaccudUKaluyd .YPOBHM MoOpdooruueckoi
OpraHu3alu ,cTpoeHHe KieTkW. [IprcrnocobsieHysi K [JOHHOMY M TJIAaHKTOHHOMY o00pasy
JKU3HHU.

15. Knacc ITennatHble auaTomen. OCOOEHHOCTH CTPOEHUsl, Pa3MHOKeHUsI. 3HaUeHHe.

16. Otpen KpacHsle Bogopocid. CTpoeHUe K/IeTKU, MUTMeHThI. 3aracHble BellleCTBa, TUIIbI
Ta/uiomMa. XpoMarryeckas afilanralnus KpacHbIX. PacripocTpanenye, 3HaueHue.

17. Otpen Kpachble Bogopociu. Knaccudukarus. BapuaHTbl LIMK/IOB BOCIIPOM3BeZeHUs
( Ha KOHKpETHBIX [IPUMepax).

18. bypeie Bopopociu. Okojorus, pacrnpoctpaHeHve. CTpoeHUe KI/IeTKH, BapUaHThI
CTPOEHUSI TajlyIOMa, CIIOCOObI HapacTaHusl. 3HaueHwe.

19. [Mopsimok  OkToKaprioBble. OOIjass XapaKTepUCTHKA, OCOOEHHOCTH pPa3sMHOXKEHHUS,
Tipe/iCTaBUTeIH.

20. [Mopsinok ®ykycosble. [IpeacTaBuTe/N, 0COOEHHOCTH LIUK/Ia BOCTIPOM3BEEHUS.

21. [Topsigku KyTtiiepueBbie u JlamuHapueBbie. UepThl CXOZCTBA U OT/IAYMS.

22. [TonstThe o numalHvKax. Ku3HeHHble (POPMBI, aHATOMUUYECKOE CTPOEeHHe CJI0eBMILA
JIMIIAaHUKOB.

23. B3auMooTHoI11eHUs1 HGUKO — 1 MUKOOMOHTA B JIMILIAHHUKE.

24. Pa3mHOXeHHe JILLIaMHYKOB. [TpuHLMTIBI KJ/1acCcuUKaLu. 3HaueHuUe.

JInXeHOUHAUKALIUSL.



25. I'pubbl. Knetka, BereTaTUBHOE TeJIO, THITbI MULINHS, ero BUAouMeHeHUs. CrocoOsbI
nuTaHus. Posib TpubOB B JKM3HU OMOLIEHO30B M B JKU3HU uYesioBeKa. OxpaHa TPUOHBIX

OpraHU3MOB.

26. duronaroreHHble TpeJCTaBUTeNd Kiacca XuTpuauveBble. OcoOeHHOCTH CTpOeHUs,
pa3MHokeHHe. Mepbl 60PBOBI.

27. ITopsimok CamnposieraveBble. OOIIasi XapaKTePUCTHKA, OCOOEHHOCTH pPa3MHOKEHUS,
rpe/icTaBUTe/U. 3HaUeHUe B IPUPO/Ie, B )KU3HeesTeIbHOCTH YesloBeKa.

28. Knacc 3uromuietsi. OOIjass XapakTepUCTHKA. OBOJIIOLUS CIIOPOOOpPAa30BaHUs Y
3UTOMULIETOB.

29. IMopsimok  MykopoBeie. OOirjasi  XapaKTepUCTHKa, OCOOEHHOCTH DPa3MHOXKEHWUS,
rpe/iCTaBUTeMN. 3HaUeHUe B IPUPO/Ie, KU3HeJesTeIbHOCTH YesIOBeKa.

30. AckomutieTbl. THIMBI TIOAOBBIX TeJsI, CrOCOObI WX 00pa3oBaHWs, THUIBI CYMOK (HHU
KOHKPETHBIX [IPUMepax).

31. [Topsimok  JDHpomuieToBble.  OOIjasgs  XapaKTePUCTHKA  APOXOKEBBIX — I'PUOOB.

OcobeHHOCTH Pa3sMHOXX€HUs, IMpeaCTaBUTe/IM, 3HAUEeHHEe B IIPHUPO/JEe W B XXHU3HeAeATEe/IbHOCTHU
yejioBeKa.

32. [Mopsinok CriopeiHbeBble. [IprcriocobieHnst K Tapa3suTu3My .3HaueHue.

33. Knacc bBasuguomuniersl. PasButue Gasuamii, WX K/IaCCUPUKAIWs, CIOCOOBI
0Opa3oBaHUs AMKAPUOHOB, CTPOEHHE T/IOJJOBBIX TeJl.

34. MeToauKa repbapr3ariy pacTeHHA.

35. Odopmnenue rep6apHOit 3STUKETKU U CUCTEMaTUUeCKOTO TI0/I0’KeHUS BUI0OB PaCTeHHUH.

36. [Topsimok P>xaBunHHBIE. Mopdonoruueckie 0coO0eHHOCTH. Pa3MHOXKeHHe, CroCoObI

3apakeHus. Pa3HOXO3WCTBeHHblE W OAHOXO3SIMCTBEHHbBIE, TIOJIHbIE, HETIOHbIe (HOPMBI
pa3Butusi. Mepbl 60pbOBI.

37. Iopsigok osoBHeBbIe. LIyki Bocnipou3BeaeHus. [IpucnocobieHus K mapasuTUdecKoMy
o0pa3y >KHU3HHU.

38. I'pynma nopsizkoB I'actepomurietsl. CTpoeHHe TUIOZOBOrO Tesa. IIpucriocobseHue K
pacnpocTpaHeHuto basuauocnop. Jkosorus. I'eorpadryeckast MpuypoYeHHOCTb.

39. HecogepitierHbie Tpubbl. O6I1iasi XapaKTepHUCTHKA, 0COOEHHOCTH Pa3MHOKeHUS,
TIPe/ICTAaBUTEJTH.

CEMECTP 5

1. Ocmoc. IToHsTHA BOAHOTO M OCMOTHUYECKOT0 TIOTEHL[MA/IOB, UX B3aUMOCBs3b. [ToTeHInan
JaByieHus. SIB/IeHU T1a3MO/U3a U IUTToM3a. [ToTeHIuan HabyxaHws.

2. Posib BozibI B pacTeHusix. [TocTyrieHre BO/IbI B paCTUTE/IbHYO KIeTKY U (haKTOPbI, B/IUSIOLHEe
Ha 3TOT TpoLjecc.

3. TpaHcriupaiys 1 ee GyHKIMOHA/IbHOE 3HAaUeHUe.

4. Buasl TpaHCIIMpAl[MU U ee OCHOBHBIE 3Tarbl. SIB/ieHUe KpaeBoit Auddy3un.

5. BnusHue BHEIIHUX W BHYTPeHHUX (aKTOpPOB Ha TpaHcnupaiuio. CyTOUHBIM  XOf
TpaHCOUPAaLYH.

6. Perymauusi  #esiTeIbHOCTA  yCTbAYHOrO  armaparta. OCHOBHble TEOpUM  MeXaHU3MOB
(GOTOaKTHUBHBIX [BWXKEHUU yCTbUll. Posib abCIM30BOM KHUCIOTHI B (PYHKIIMOHUPOBAHUH
YCTBAYHOIO anrapara.

7. ®oToCHHTe3 U ero 3HaueHue. Jlokas3aTe/bCTBa MPOMCXOXK/EeHUS IPOAYKTOB (POTOCHMHTE3a.

. XJ10pOI/1acThl, UX CTPOEHUE, XUMUUECKUW COCTaB U (yHKLUU

9. Xsopodusis, ero CTpyKTypa ¥ GyHKI[MOHa/IbHOE 3HaUeHUe.

[ee]



10. KapotrHouzb! 1 UX posib B (DOTOCHHTESE.

11. BHEPFETI/IKa (1)OTOCI/IHTe3a. 3HaueHue OTAe/IbHBIX YUdCTKOB COJ/JIHEUHOI'O CIIEKTPa [AJId

dorocunTe3a (pabotel K.A.TumwupsizeBa). CrieKTpbl JAeiicTBUsi U morJoileHus. Croco6bl

JAe3aKTHBaIlluH xnopoq)wma.

12. doroxuMuueckue peakiuu (orocuHTe3a (pabotel [I.ApHoHa). DddekT DmepcoHa.
OC-1 u PC-2, ux CTpyKTypa U PyHKIUH.

13. Luknuueckoe 1 HelkInueckoe porodochopunipoBanusi. PoTonu3 BOJbI.

14. @doToCHHTeTUYECKUM MexaHu3M cuHTe3a AT®d (xemMuUocMoTHUecKasi Teopusi
Murtuesia). @oToCHHTETHUECKUN KO3 PUIHEHT.

15. TemHoBas (a3za botocunTesa (C3-bhoTocuHTe3).

16. C4-dotocunres (ITyte Xetua-Cnska-Kapnuiosa).

17. CAM-doTtocunTe3.

Kpurepuu oueHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OueHka Kpurepuu orjeHVBaHUS

OTBeT MOJIHLIN 1 HpaBHJIBHLIﬁ Ha OCHOBAHHWHA HBYHEHHOﬁ TE€OPpUH; TEOPETI/I‘—IECKI/Iﬁ MaTepuaa
pellieHre II0CTaB/I€HHBIX 3a/ia4 W3/10’KEHEI B HEOGXO,Z[HMOﬁ JIOTUYECKO mocie0BaTe/IbHOCTH,
3a4TeHO o o o
I'PAMOTHBIYM HAaYUYHBIN A3bIK; OTBET CAMOCTOSATE/IbHBIN. MOFYT OBITE JOMYyIleHbl ABe—TpUu

HeCylleCTBEeHHbIe OI_LII/I6KI/I, HCIIpaBJ/IeHHBIE 110 TPE6OBaHI/II-O npernojaBaTesis

He

AOITyIleHbI CyLjeCTBEHHbIE O]_L[I/I6KI/I, KOTOpbI€ HE MOT'YT OBITH HCITIpaBJ/IEHBI TIPDU HABOAALINX
3a4TeHO

BOITpPOCax Mpero/aBaTesist

OTBeT 0OHapy)KMBaeT HelTOHNMaHKe CTYZEeHTOM OCHOBHOTO COZiepKaHus yueOHOTro MaTepurasia Win

5.3.3 TumnoBbie 3apaHusi (oLeHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /I OLEHKH

copmupoBaHHocTH KoMneTeHIIMU Y K-1

CEMECTP 2

1. [IBoiiHOe OT/I0[J0TBOPEHUe TTOKPBITOCEMEeHHBIX PaCTeHHMH, ero O1ooruueckoe 3HaueHue.
2. CroxkHble coLBeTHsi: 0011jasi XapaKTepHUCTUKA, OCHOBHbIE THIIbI.

CEMECTP 4

1. OcHoBHbIe 3Tanbl pa3BUTHSI OOTAaHUKU.

2. XapoBble BOZOPOC/IX. DKOJIOTHS, pPaclipocTpaHeHre, MOp(oJIorysi, pasMHOXKeHHe,
IIPOMCXOXKIeHHE.

3. TIpo6ieMa MPOUCXOXK/IEHUS 1 SBOJTIOLUS TPHUOOB.

4. Tlopsimok ArapukoBbie. O01iast XapaKTepUCTUKA, 0COOEHHOCTH Pa3MHOXKEeHHSsI, Pe/ICTaBUTETH,

3HaueHHe.
Boicuiue pPacTeHus

1. Tlopsimok MapitaHiueBble. OCoO€HHOCTH IJUK/Ia pa3BUTHs Ha prMepe MapiiaHiiuu
U3MEHUUBOH

2. Cem. CocHoBele. I'eorpaduueckoe pacrpocTpaHeHue, 3K0I0r|si, MOP(0JIoro-061o/ioruyeckue

ocobenHocTr. OCHOBHBIE TIpeZicTaBUTeNU BO (hiope Hikeropozckoit obactu



Cewm. 3nakoBeie. OO1iast XapakrepucTrka. [IpeacraBurenu Bo ¢uiope Hukeropockoii obmactu

CEMECTP 6

. du3sMnonorys pacTeHU U ee MeCTO B CUCTeMe HayK. 3aZlauu (PU3H0I0TUY pacTeHU! U ee

OCHOBHBbIe Hampas/ieHUsl. MeTo/ibl U3yueHUsl U 3HaueHue (/p A/s ¢/xX

. TemHoBas (a3a potocunresa (C3-dorocuHTes).
. OcHOBHBI€ 3Tarbl MOCTYII/IEHNs] MOHOB B PAaCTUTE/IbHYIO K/IeTKy. [lepeHOCUMKY MOHOB.

O/eKTpOHeUTpasbHble U 3/IeKTPOreHHble HacoChl. H+-Hacoc 1 ero posis B iepeMeleHuH
VIOHOB. BTOpruHbIM akTUBHBIM TpaHCcropT. KoTpancnopt. CUMIOPT U aHTUIIOPT.

. IIprxanue u ero cymjHocThb. Paboter B.W.ITautagrna u A.H.baxa. OCHOBHBbIe Iy TH

JbIXaTeIbHOTO 0OMeHa (KpaTKasi XapaKTepUCTHKa). J{bIxaTe/ibHbIi KO3 GhUIMEeHT. 3HaueHue
JIbIXaHUS [/ PACTEHUM U ero CBsI3b C IPYTUMU MPOLIeCCaMH.

. Mop030yCTOMUHBOCTh pacTeHUd. 3MMOCTOMKOCTh. OCHOBHBIe (Da3bl 3aKa/MBaHUsI PaCTeHUM

(pabotel H.A.MakcumoBa u 11.1.TymaHoBa).

. ®usnonorus OBeTeHudA paCTeHHﬁ. FOPMOHaJIbHaH KOHLEeIMA IIBeTeHUA (I/ICCJ'IE'Z[OB(:IHI/IH M.X.

YaiinaxsHa). JJeTepMuHaLys noJa.

. PazBuTtne nionos.

5.3.4 TumnoBbie 3asaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBIE BOMPOCHI) /I OLEHKHU

chopmupoBaHHocTH KommnereHnuu [TKP-4

9.
10.

11.

12.

CEMECTP 2

. Copep>kanme 60TaHuku. OCHOBHBIe pa3zesibl boTaHuky. HarpaBieHust 1 MeTobl MOPGhOIOTUN

pacTeHuH.

. PactutenbHbIN MUp, KaK COCTaBHasi 4yacTh Orocdeps! 3emsi. PasHooOpasue pacTeHui,

aBTOTPOGBI, reTepoTpodbl, CUMOUOTPOMBI ¥ UX POJIb B KDYTOBOPOTE BEIeCTB U
npeoOpa30BaHUM SHEPTUM Ha 3eMIIe.
LlapcTBa »kxuBoro mMupa. IIpokapuoThl ¥ 3yKapyuoThl. Y POBHU MOP(0/IOTHUeCKOM OpraHu3aLyn
pacTeHuH.
Husmive u Boiciive pacteHusi. OCHOBHBIE MTPU3HAKU WX OTJTUUMSI.
Kpatkuii ouepk uCTOpuM pa3BUTHs O0TaHUKH. MecTo O0TaHUKH B CHICTEMe OHMOJIOrMYeCKUX
HayK ¥ 001eo0Opa3oBare/ibHOe 3HaueHHe OOTaHUKH.
VicTopust u3yueHUst KIeTOYHOTO CTPOeHUsI pacTeHu. Pa3BrTHe Tpe/icTaB/ieHNs O K/IeTKe B
CBSI3U C COBepIIIEHCTBOBAaHHWEM MEeTO/IOB MCC/IeIOBaHMUS.
KreTouHast Teopusi CTpoeHus1, ee HeJOCTaTKU 1 3HaYeHHe.
OO6111ast opraHy3aLysi TUTTMYHOM pacTUTe/bHOM KeTKU. OTIUUNS paCTUTeTbHOM K/IeTKH OT
KJIETOK >KUBOTHBIX. CB$I3b 3TUX OTJIMUMIA C TUTIOM 0OMeHa BellleCTB.
[{uToryia3mMa: XMMHUeCKH COCTaB, CyOMUKPOCKOITUeCKasi CTPYKTYypa, pu3nueckre CBOMCTBA.
OpraHe/ibl KJIeTKH, OTpaHUYeHHbIe 0JHON MeMOpaHoii. B3auMocBs31 MeMOpaHHbIX
CTPYKTYP IPOTOIL/IacTa.
OpraHe/uibl KJIETKH, OTPaHUYeHHbIe AByMsi MeMOpaHaMu. MUTOXOH/IpUH, UX CTPYKTypa
1 QyHKIMH.
OO0rm1ast xapaKTepuCTHKA M/IaCTH/: TUTIBI, MUTMeHTHI, QyHKIMK. CTpoeHre
XJIOpoIiacTa.



13. OunToreHes u B3daWMMOIIpeBpallieHre I1JIaCTHUA. BBOJ'H-OLII/IOHHOE IMPpOUCXO0XKaeHne

TI7IaCTUJ,.

14. Anpo pacTUTeNbHON K/IETKU: CTPYKTYpa, XMMHAYECKUH COCTaB, BBIMO/IHsSEMbIE (DYHKLIUU.

15. Murto3s. ®a3bl MUTO3a. brosiornyeckoe 3HaueHre MUTO3a

16. Metios. da3nl Meiio3a. Buonornueckoe 3HaueHue Merio3a, OTJIMUME OT MUTO3a.

17. OHtoreHes kjieTky. @asbl pa3BUTUSI PACTUTETbHBIX KJ/I€TOK.

18. dopma 1 BeJTMUKHA KJIETOK B TeJie paCcTeHuH, UX pa3HooOpa3ue B CBS3U C
nvddepeHLMalvel U crieliuanu3alieil TKaHeu.

19. OO011jas1 XapaKTepUCTHUKA 000/I0UKH PACTUTETbLHOMN KIeTKU. XUMUUECKUH COCTaB U
MOJIeKyJIsipHast OpraHy3arusl.

20. Buonorrnyeckasi posb K1eTouyHoi 000104ky. [lepejBirkeHre BeljecTB uepe3 000/I0uKYy.
[TousTHE 00 amoriacre.

21. dopmupoBaHye IepBUUHOM 000/I0UKH KJIETKU TIPH LIUTOKMHe3e. [11a3mMoiecmbl 1
riopoBsble 1oJisA. [ToHsATHe 0 cummiacre.

22. BropuuHast 060/10UKa pacTUTeTbHOM KIETKU: COCTaB, TeKCTYPa, (hr3ndecKue CBOWCTBA.
[Topsl, ux TUMbl. BropuuHbie N3MeHeHHs XUMUYeCKOT0 COCTaBa 000/I0ueK.

23. Bakyonu. CocrtaB KeToyHoro coka. MHoroo6pasue (hyHKIMI1 BaKyosiei.

24. 3aracHble BelljeCTBa K/IeTKU U 3pracTuyeckre BKIHOYeHU.

25. MepucTeMbl: 0COOEHHOCTH ITUTOJIOTHYECKOTO U TUCTOJIOTHUECKOTO CTPOEHUSI.

[TpuHLUIIBI KacCU(UKaIMM MEPUCTEM.
26. lHuLMaibHble KJIeTKA MepUCTeM U UX MPOU3BO/HbIe. 30HA/IbHOCTb BEPXYILIEUHbIX MEPUCTEM.
Harmpagsnienue genenus Knetok. [loHaTUe 0 TUCTOreHaXx, MepBUUHBIX U BTOPUYHBIX TKaHSX.

27. OnuziepMa: 3/1eMeHThbl, BXOZSALIMe B ee cocTaB, GyHKIMU. CTPYKTypa U (PyHKLIUN
OCHOBHBIX KJ/IETOK 3MH/ePMBI.

28. YCTbUUHBIM anmapat: 3/1eMeHTbl, BXOZSIIYEe B ero COCTaB. TUIbl YCTBUYHOTO
arrapara.

29. TPpUXOMBI: TUITBI U BBINOJIHSIEMbIe (DYHKLUU. DMepreHLbl.

30. Pusozepma. Ee ¢hoopmupoBaHue, cTpoeHHe, fesTelbHOCTb.

31. [MTepuzepma: obpa3oBaHue, cTpoeHHe, broornyeckoe 3HaueHue. YeyeBUUKH.

32. Kopka: obpa3oBaHHe, THIIbI, 3HAUEHHE.

33. OO011jas1 XapaKTepPUCTHKA MMPOBOJSIINX TKaHEeH: TUITbI, COCTaB, opMHpOBaHHe,
dynKIpr. OO6IIMe YepThl KCHIeMBI U (D/I03MBI.

34. TUIbI CHTOBU/JHBIX 371eMeHTOB ()JI05Mbl: BO3HUKHOBEHNe, CTpPOeHHe, (yHKLIUH.

35. Tpaxea/bHbIe 3/1eMeHTHI KCUIEMbI: MX THIIBI, pa3BUTHe, cTpoeHue. [IpecTaBieHne 00
3BOJIIOLIMY TPaxea/bHbIX 3JIEMEHTOB.

36. ITpoBopsLMe MyYKX: UX TUIIBI U PasMellleHre B TeJle PACTeHUM.

37. MexaHuueckyie TKaHU: TUITBI, pa3MellleHe B Tejle pacTeHui, 3HaueHre. OcoOeHHOCTH
KOJUUIEHXUMBI, ee BUJIbI.

38. Ck/iepeHx1Ma: BOJIOKHA U CKiiepenzibl. OcobeHHOCTH pocTa BoJIOKOH. [TpakTrueckoe
3HaueHHe paCTUTe/IbHbIX BOJIOKOH.

39. BcaceiBaroiue TkaHU: pu30JepmMa, BeslaMeH, BCaChIBAKOLMM CJIOM IUTKA B 3apObILLIax
3/1aKOB, rayCTOpPUY, THPOIIOTHI.

40. 3anacatoiye TKkaHd. CTpoeHre U QyHKLMU, TUTIBI 3al1aCHBIX BeIeCTB.

41. OO6r11ast XxapaKTepUCTHKA BbI/|e/IUTeIbHBIX TKaHeld. Hapy>kHbie 1 BHYyTpeHHUEe

BbIJIe/IUTE/IbHbIE TKaHU.
42. AspeHxuMa: CTpoeHue, brooruueckoe 3HaueHre. yHKIUNA MeXKIEeTHUKOB.



43. ACCUMUALIMOHHBIE TKaHU: CTPOEHUe, (DYHKLIMY, pa3MelLljeHre B Tejle paCTeHUM.

44. OK30/iepMa 1 3H/I0/lepMa, KaK TKaHU, peryUpyrollye poXoKJeHle BeleCTB.

45. Kopens: onpesienienre, pa3BuTHe, GyHKLMU. POCT 1 BeTB/IeHre KOpHs. BepxyiiieuHbie
MepHUCTeMBI.

46. OBOJIFOL[MOHHOE TTPOUCXO0XKJAeHHe KOPHS. 30HbI MOJIOJOTO0 KOPHEBOTO OKOHUAHMS.

47. IlepBuuyHOEe aHaTOMHUUECKOe CTPOEHHE KOPHS.

48. BropuuHoe aHaTOMUYeCKoe CTpOeHue KOPHSI.

49, KopneBebie cuctembl. Mopdosioruueckasi Tpupozia KOpHel B KOPHEBBIX CUCTeMax,
nvddepeHIMaIUA U Criel[Maan3alids KOpHel B KOpHeBbIX CUCTeMaXx.

50. Turbl KOPHEBBIX CUCTEM TI0 CITOCo0y 00pa3oBaHMs], MOP(HOIOTHUECKUM 0COOEHHOCTSIM,
pasMelLLeHHI0 KOpPHel B mouBe. MeTo/1bl U3y4yeHUs1 KODHEBBIX CUCTEM.

51. CrpoeHve ceMeHM LIBeTKOBBIX pacTeHuM. CeMeHHas KOXKypa, 3apOJpbllll, 3HZOCIIEpM,
TepUCIiepM.

52. Mop@donoruueckrie TUMbI CeMSH 0 COOTHOLIEHHIO 3apo/iblllla U BHE3apO/blIIeBbIX
3anacarolux TKaHeu.

53. [Tokoi ceMsiH ¥ ero TUIIBL. Y C/IOBUS ITPOPACTaHUsl CeMSIH.

54. HapzemHoe 1 noz3eMHOe rpopacTaHye CeMsiH.

55. TUIIBI CeMsH 110 CKOPOCTH NPOPAcTaHUs U COXPAHEHUIO BCXOXKEeCTH.

56. [Tnofe! v ceMeHa: 3HaueHUe B )KU3HU uesioBeKa. CriocoObl pacripocTpaHeHuUsI M/I00B B
npupo/ie. 3HaueHWe Pa3TIMUHbIX CIIOCOO0B PaCMpOCTpaHeHus TIIOZ0B.

57. BocrnpousBeseHue 1 pa3MHOXKeHHe pacTeHU. becrionoe v mojioBoe pa3MHOXKeHUe U UX
MIPUHLIMIHAIBHOE OT/INYHE.

58. [TonsTe o moJIOBOM Mpoliecce, ero 3HayeHWe W pacrpocTpaHeHue. Buzbl mosioBoro
niporjecca. [TosoBble opraHbl pacTeHUH.

59. [IBOIHOE OI/I0/JOTBOPEHHE Y LIBETKOBBIX paCTEHUM.

60. Pa3Hoobpasue ¢hopM BereTaTHBHOTO Pa3MHOKEHHS LIBETKOBBIX paCTeHU.

61. Obu1ee ripesicTaB/ieHre 06 KO/IOTMUECKUX T'PYMNAax U KU3HEHHbIX (hopMaxX pacTeHW.
OKosloruuecKye Tpynrbl paCTeHUM 110 OTHOLLEHUIO K Bjiare.

62. Cucrema »xu3HeHHbIX (hopm no PayHkuepy.

63. ’KvizHeHHble (pOpMBI pacTeHMil: JpeBecHbIe, T0Jy/ipeBeCcHble, TPaBSIHUCTbIe pacTeHUs,

pacTeHUs-MIOAYIIKY, CT/aaHLpl, avaHbl. Kraccudukauys >KU3HEHHbIX (OpM TpaB M0
10/13eMHbIM OpraHaM.

64. INeHeTnyeckas Kiaccu@uKalys 1I010B. ATIOKapITHbIe U [ileHOKapIHbIe TI/I0/bI.

65. OO6pa3oBaHre CceMeHM VY I[BETKOBBIX pacTeHuid. @opMUpOBaHWe 3apofbllllia U
sHAocnepma. Passutue mioza.

66. [Inogpl: ompefeneHue, CTPOeHHe OKOJIOIUIOJHUKA, CIIOCOOBI BCKPBIBaHHUS, (YHKIMA
TIJI0/IOB.

67. Crebenb — och obera. OcHOBHbIe (DYHKLUH CTeOIs.

68. O6masi xapakrepucTvka mobera. MeramepHocTs ToOera. Armekc mobera U ero
opraHoo0Opasyrorias 1esiTe/TlbHOCTb.

69. Metamopdo3el T06eTOB M ux uacTeid. [Iporjecc meTtamopdo3a B OHTOreHe3e U

dunoreHese pacTeHUA.

70. [TousiTie o0 TmoOuke. 3anokeHWe JMCTheB U OOKOBBIX TMo6eroB. IlmacToxpoH.
Pa3BepThiBaHMe TT00€Ta U3 MOUKH.

71. Pa3sBuTHe JsMcTa. BHyTpumoueuHas U BHeroueuHass a3kl pa3BUTHS  JIUCTA.
IIIMTeTbHOCTD YKU3HU JIUCThEB. JIMCTOMA/, ero MeXaH!u3M U 3HaueHHe.



72. [ToHsaTHe O TOAWUHBIX U 3JIeMeHTapHBIX TMobOerax. Pa3HooOpa3ue T06eroB 1o
byHKUMSM, [MHe MeXA0y3/ui, HarpaBieHuto pocta. CMeHa popM pocTa OAHOTO U TOTO e
noGera.

73. BerBnenve u HapactaHue T00eroB. VIHTEHCHUBHOCTb BeTBJIEHHUS: aKPOTOHMS,
Me30TOHUsA, 0a3UTOHUA.

74. JIuct — GokoBoM opraH mobera. Mopdonornueckoe ctpoeHue mucta. PazHoobpasue
dbopm nrcTheB. ['eTepoduivs u aHU30UIUS.

75. AHaToMHuecKoe CTpOoeHHe 3e/IeHOr0 JIMCTa Ha Tipumepe Me30(uTOB. M3MeHUMBOCTh
aHaTOMUYeCKOW CTPYKTYPHI JIUCTa B 3aBUCUMOCTH OT IKOJIOTUUECKUX YCIOBUM.

76. JIucTopacriosio)keHre, €ro OCHOBHbIE THIbBI W 3aKOHOMEDHOCTH. [luarpamMmbl H
dhopMyJibI TUCTOPACTIONOKEHUSI.

77. [TepBruHOE aHATOMUYECKOe CTPOeHHe CTeOIs IBYJ0/bHOTO PaCTeHUs.

78. AHaToMuuecKoe cTpoeHre cTebIIst ApeBeCHOr0 pacTeHMsl.

79. Camooribl/IeHre 1[BETKOBBIX pacTeHui. [Iprcrioco6ieHnst K 3amjuTe OT CaMOOITbI/IeHUS].
Buonornueckoe 3HaueHue camoonbuieHus. Knelictoramusi.

80. Pa3HooOpa3ue MpUCIIOCOO/IEHUM 1IBETKOB K OIbUIEHHIO HaCeKOMbIMH. Crieljdann3aius
L[BeTKOB. ['uporamusi, aHeMOramusl.

81. LIBeTok: ompefeneHue, MNPOUCXOXKJEHWE W pacloJIOKeHUe YacTel LBeTKa. THIIbI
CUMMETPUHM L[BeTKa.

82. Crpoenue 1BeTKa U ero ¢pyHkiMd. CTpoeHHe OKoJoLBeTHHKA. Popmyra U JuarpamMMa
1BeTKa. Pa3Hoobpa3sue 11BeTKOB 10 (hopMe OKOJIOLIBETHHUKA.

83. Awnpporeii. OOmjas xapaktepucThka. CTpoeHHe TBHIUMHKUA, €€ TIPOMCXOXK/EHHE.

Pa3BuTHe MbUIbHKKA, €T0 CTpOeHre. MUKPOCIIOpaHT Wi, apXeCropyii 1 MUKPOTaMeTOTeHe3.

84. I'vHelleli 11BeTKa TOKPBITOCEMEHHBIX pacTeHUM: TUIOAOMUCTHUK U €ro MPOUCXOKIeHHe,
MeCcTUK. ATIOKapITHBIM M I11eHOKApIHBIA TUI TuHelless. OCHOBHbIe HarpaBeHUs] 3BOJFOL[UN
TUHerles..

85. CrpoeHve ¥ TuUMNBl CceMs3auaTKOB. Pa3BuThe ceMs3auyaTka U MeracroporeHes.
3apo/ibIlleBbIi MELLIOK U ero pa3BUTHE.

86. OcHOBHbI€e HarpaB/IeHHs 3BOIOIMH [IBeTKa. Pa3HooOpa3ue 1[BeTKOB B TIPUPO/IE.

87. Baxneiiiie mopdonornueckde Tmpu3Hakd couBetuid. ColBeTvsi (PpPOHA03HbIE U
OpakTeo3Hble, OTKPBIThIE U 3aKPbIThIe, OOTpPHUUECKHe U LIMMO3HbIe, TIPOCThIE U CJIOXKHBIE.

88. IIpocThie coLBeTHSs: XapaKTePUCTHKA U OCHOBHBIE THIIBI.

CEMECTP 4

1. CoBpeMeHHasi cucTeMa OpraHMYeCcKoro Mupa. [IpUHLUIBI TIOCTpOeHHUs (UIOTeHeTHUeCKUX
CUCTEM.

2. IloHsATHEe O TaKCOHOMWYECKHX KaTeropusx. Buj, Kak OCHOBHasi TaKCOHOMHUYECKas eJWHULIA.
BunapHas Homenkiarypa K.JIuHHest

3. TpafuI[MOHHBIE W COBPEMEHHbIE MeTO/[bl CHCTEMAaTUKU pacTeHuid. bakrepuu. OO6mas
xapaktepucThka. Criocobbl Tiepejauu HaceICTBeHHOW uH(opMaliy. 3HaueHue B TIPUPO/ie U B
JKHA3HM UesioBeKa.

4. PasaMHOKeHHe BOJiOpocC/el. BapuaHThl LIUK/IOB BoCIipon3Be/ieHust (6e3 cMeHbI MOKOJIeHUH, Co
CMEHOM MOKOJIeHUH).

5. YpoBHU MOpP(]OIOruuecKoi opraHu3aly U BapuaHThl CTPYKTYP BOJOpOC/Iel (Ha KOHKPETHBIX
ripuMepax).

6. DKosioruyecKre TpyIirbl BOJ0OPOC/el.



7. TlpuHuunel  Kiaccudukaiuu  Bogopocieli. OcHOBHBbIe OT/Ae/bl. [IUTMeHTHble TPYMIb,
pa3HooOpa3ue XJI0pOIIacToB.

8. TlpoucxoxaeHue Bofopocieil. PofcTBeHHbIe CBS3U C IPYTUMH OpraHU3MaMH.

9. Cune-3esieHble BOZOpPOC/IU. Mopdosiorndyeckass opraHu3salusi, CTpPOeHWe KJIeTKW, TPYIIIbI
MTUTMEeHTOB, MPOJYKTHI 3araca. Pa3MHo)XeHue. 3HaueHue.

10. ITopsimok BosbBokcoBbie. KosioHHanbHbIE U LleHOOHanbHbIe (hOPMBI.

11. [Topsimok XnamugoMOHa0Bble. DBOJIIOLIMS MOJIOBOTO PAa3MHOKEHMS.

12. IMopsiok IMommbnedapugobie. UepThl ApeBHEH opraHy3alivu.

13. Knacc TIpoTOKOKKOBbIe — y3/10BOM TaKCOH B 3BOJIFOLIUU 3e/IeHbIX BOJOPOC/IEH.

14. Knacc CudonoBeie. OOIass XapaKTepUCTHKA, OCOOEHHOCTH CTPOEHHsI TasuioMa.
PasmHOXeHue.

15. IMopsigok YnotpukcoBble. [IpencraBureny, 0COOEHHOCTH pa3MHOXKEHUsI, BapUaHThI

LIUKJIOB Pa3BUTHS.

16. [TpoGsiema TPOMCXOXK/EHUS W SBOJIIOLMU 3e/leHbIX BOZ0pocieii. dumoreHeTHUECKHe
B3aMMOOTHOLIEHUS 3eJIeHbIX BOJOPOC/eH C APYTUMU OpraHU3MaMu.

17. HOuatoMoBbie Bozopociu. [IpuHLUIBLI KiacCUUKALMU. Y POBHU MOP(hOIOruuecKoi
OpraHM3aliu,CTpoeHne KieTKd. IlpucriocobneHuss K JOHHOMY | TUJIAHKTOHHOMY o00pasy
JKU3HMU.

18. Knacc TTennarHbie aratomer. OcOO€HHOCTH CTPOEHUsI, Pa3MHOKeHHsI. 3HaUeHHe.

19. Otpen KpacHble Bogopociu. CTpoeHUe KIeTKU, TIMTMeHThbl. 3arnacHble BelecTBa, TUIIbI
TasuiomMa. XpoMartruyeckas afanralnus KpacHbeIX. PacripocTpanenye, 3HaueHue.

20. Otmen KpacHele Bomopociu. Knaccudukaiys. BapuaHTbl 1IUMK/IOB BOCIIPOW3Be/IeHHs
(Ha KOHKpETHBIX NpUMepax).

21. Bypeie Bopopociu. Okosorus, pacrpoctpaHeHue. CTpoeHUe KI/IeTKM, BapHaHThI
CTpPOEeHUsI Taj/lyIoMa, CIIocoObl HapacTaHusl. 3HaueHue.

22. IMopsimok OxToKaproBble. OOIjasi xapaKTepUCTHKa, OCOOEHHOCTU pa3MHOKeHMUs,
Trpe/iCTaBUTeN.

23. IMopsimok @ykycoBele. [IpefcTaBuTe/M, 0COOEHHOCTH LIMK/Ia BOCIIPOU3BEIeHUSI.

24. ITopsigku Kytiepuesbie u JlamuHapreBbie. UepThl CXOACTBa U OTJIAUUS.

25. [TonsiTve o JyuinadiHMKax. JKu3HeHHble (OPMbI, aHATOMUUECKOe CTpOeHHe CJI0eBHIlla
JIAIIAatHUKOB.

26. B3aumooTHoIIeHUsT PUKO — M1 MUKOOHOHTA B JIMIIIAHHUKE.

27. Pa3mHoxeHMe JIAIIatHUKOB. [TpuHUMTIBL K/IaCCU(PUKALIAU. 3HaueHwue.
JInxeHOMHAVKALYSI.

28. I'pubel. Knetka, BereTaTUBHOe TeJIO, THIMbI MULIE/WsS, ero BupousMeHeHHs. CriocoObI

nutaHusa. Ponb rpuboB B JKM3HM OWOLIEHO30B M B >KM3HM uesnoBeka. OxpaHa TIpUOHBIX

OpraHU3MOB.

29. Canporpodubie  MukcomurieTsl. CrtpoeHue, o00pa3 Jku3HHM, muTaHue. Llukn
BOCITPOU3BE/|€HUS.

30. [Mapa3utHbie MUKCOMULIETHI. LMK Bocripon3BeieHNst. Mepbl 60pbOBI.

31. OBOJTIOLIMOHHBIE TeH/IeHLIMY T10JI0BOTO Pa3MHOKeHHs TPUOOB.

32. OBoJTto1Us 6ECTI0NI0ro pa3MHOXKEHHs y TPUOOB.

33. duronaTtoreHHble TPeJCTaBUTENMN Kiacca XuTpuzauveBble. OCOOEHHOCTH CTPOEHHS,
pa3MHOKeHHe. Mepbl 60pLOBI.

34. ITopsimok CarponeraueBble. OOIIiass XapaKTePUCTHKA, OCOOEHHOCTH pa3MHOMKEHHS,

npeacTaBUTEIIN. 3HaueHUe B npupoze, B XXrusHenedaTe/IbHOCTU Ye/I0BEKA.



35. Knacc 3uromuietsr. OOIass XapakKTepUCTUKA. OBOJIOLMS  CIIOpPOOOpa3oBaHUsl Y
3UTOMHIIETOB.

36. IMopsimok MykopoBeie. OOijasi  XapakTepuCTHKa, OCOOEHHOCTH DPa3MHOXKeHUs,
Tipe/iCTaBUTe/M. 3HaUeHWe B TIPUPOJe, )KU3He/esITeTbHOCTH YeloBeKa.
37. AckomutieTbl. THUMBI TIIOAOBBIX TeJs, Crocobbl WX oOpa3oBaHUs, TUIBI CYMOK (HHU

KOHKDEeTHBIX MprUMepax).

38. IMopsimok  Opusudosbie. OOIasi XapaKTePUCTHKA, OCOOEHHOCTH PpPa3MHOKEHHS,
nprcIioco6/ieHys K rmapasuTuaMy. Mepbl 00pPBOBI.

39. IMopsimok  DHpomwuIleToBble.  OOmass  XapaKTepUCTHKAa  JIPOMOKEBBIX  I'PUOOB.
OcobeHHOCTH pa3MHOXKeHUsI, TIPe/ICTaBUTeNH, 3HaUeHWe B TIPUPOZIe U B >KU3HEZeATeTbHOCTH

yesioBeKa.
40. INopsigok CriopbiHbeBsbIe. [Ipucnocobienys K mapa3utusmy. 3HaUeHue.
41. [Topsigmok  DypouueBble. OOijass XapakTepUCTHKa, OCOOEHHOCTH Pa3sMHOXKEHHUs,

rpeCTaBUTeMN. 3HaUeHWe B IPUPOJe U JKU3HeIesITeIbHOCTH YesI0BeKa.

42. Knacc bBasuguomuniersl. PasButue Gasuamii, HX K/IaCCUPUKAIWs, CIOCOOBI
oOpa3oBaHUs AUKAPUOHOB, CTPOEHHE T/IOJJOBBIX TeJl.

43. IMTopsimok P>xaBumHHBIE. Mopdonoruueckie 0cobeHHOCTH. Pa3MHO)KeHHWe, CroCoObI
3apakeHUs. Pa3HOXO03sMCTBEHHble M OJHOXO3SICTBEeHHbIe, TIOHbIe, HeMoJiHble (HOPMBI
pa3Butusi. Mepbl 60pbOBI.

44. [Mopsimok "onoBHeBble. Luki Bocripon3sBegenust. [IprcnocobieHus K napasuTuuecKomy
00pa3y >KU3HH.

45. IMopsmok  AddunodopoBbie. OOijasi XapaKTepUCTHKA, OCOOEHHOCTH CTPOEHWUs,
pa3MHOJKeHUs, Ipe/iCTaBUTe/IM. 3HaUeHre B IPUPO/ie U JKU3He esiTeIbHOCTU UesloBeKa.

46. I'pynmna nopsinkoB I'actepomuiietsl. CTpoeHHWe TUIOAOBOTO Tena. IIpucrocobsieHne K
pacripocTpaHeHuto 6a3uguocriop. kosorus. ['eorpaduueckasi MpUypoOUeHHOCTb.

47. HecoBepiieHHble rpubbl. OOIjass xapakTepuCTHKa, OCOOEHHOCTH Ppa3MHOKeHUS,
Trpe/iCTaBUTeN.

Beiciime pacreHus

1. Otgen MoxoBugnble. PasHooOpasue MOpGOIOrUYecKOro ¥ aHAaTOMHUECKOTO CTPOeHHs

rameTtoguTa.

3enennle Mxu. Kykymikut jseH. Mopdoioro-6uonornueckasi XapakTepUCTHKA, ITUK/T PAa3BUTHSL.

Pox Charaym. Mopdomoro-6uonoruueckrie 0CoO€HHOCTH, TIUKIT Pa3BUTHS.

[TpoucxoxneHrne MOXOBUHBIX.

IMopsinok CenarvHesuioBble. ['eorpaduueckoe pacrnpocTpaHeHWe, 3KOJ0rusi Mopdosoro-

Orosornyeckasi xapakKTeprCTHKA.

6. Pop ITnayH. Mopdosioro-6ronoruueckrie 0CoO0€HHOCTH, LUK/ pa3BuTus. [IpeacTaBuTenu poja
BO (hiope Hmxeropockoii 06s1acTy.

7. OCHOBHBIe HarlpaB/eHNs SBOIOLUU [1J1IayHOBUHBIX.

8. Pox XBowj. Apean pacrpoCTpaHeHUs], KOJIOTHs, MOP(OI0ro-ouosornueckre 0cobeHHOCTH,

ik

LMK/ pa3BUTHUSI, 3HAUEHUe.

9. OcHOBHbIe HarlpaBJ/ieHus IBOTOLMY TTarlOPOTHUKOBUAHBIX.

10. IMoaknacc IMomumnoguuzapl. ObIasi XxapakTepucTtika. Ocob6eHHOCTH I[UK/Ia Pa3BUTHS Ha
npuMmepe IllutoBHHMKa Myxckoro. IlpencraBuTteny mn/knacca Bo Quiope Hupkeropopckou
obmacTu.

11. IMoaknacc CanpBuHUKABL. OOIIIasi XapaKTepHUCTHKA, 0COOeHHOCTHU I[UK/Ia Pa3BUTHSL.



12. Otpen T'onocemenHble. JKusHeHHble (OpMbI, BeTBieHHe MoberoB. MakpodunbHas U
MUKPOQU/IbHAsK TMHUU BOJIIOLIUU [OJI0CEMEHHBIX.

13. CeM. CocHoBble. OcOOeHHOCTH 1LIMK/Ia Pa3BUTHS Ha rpumepe CoCHbI 0OBIKHOBEHHOM.

14. CpaBHUTe/IbHAs XapaKTepUCTHKA Ki1acCcoB [IBynonbHble U OJHOLO/BbHBIE B CHUCTEMe
1IBETKOBBIX PaCTeHUM.

15. CeM. bykoBele. OOImiasi XapakTepuCTHKa, TIpecTaBuTeid Bo (ope Hipkeropozackoi
obmacTu.

16. CeMm. HopuunukoBble. OOmjasi xapakTepucTuka. IlpescraButemn Bo  uiope
Hwxeropozckoii 06/1acTH.

17. Cem. BypaunukoBele. OOrmass xapakrepucTuka. IlpeacraButenin BO  duiope
Hwkeropogckoii obmacTy.

18. Cem. Jlykosble. O61iasi XxapaKTepUCTHKa.

19. Cem. 3oHTHyHBIe. OO1Ias xapakrepucTvka. [1pegcraButenu Bo duiope Hibkeropozckoii
obmacTw.

20. Cem. BoGoBeie. Obuiast xapakrepuctvka. [IpeacraBuren Bo dope Hipkeropozckoii
obnacty.

21. Cem. Opxuznbie. O611iasi XxapaktepucTka. [IpeacraBurtesv Bo (iiope Huwkeropozckoi
obnactu.

22. Cem. UBoBble. OOriass xapakTepucTuka. IIpescraBuTesnu Bo duiope Hinpkeropogckoi
obnacty.

23. CeM. OcokoBble. O611ias xapakTeprcTuKa. [IpeacraButeny Bo ¢uiope Hiuxeropopackoi
obsacty.

24. Cem. MakoBbie. O011iast XapaKTepUCTHKa

25. Cem. CnoxHoupeTHele. OOIjasi XapaKTepUCTHKA, JeleHHe Ha T0JCeMeiCcTBa.
[TpeacraBuTenu Bo dope Huykeropoackoi o6/1acTu.

26. CeMm. TI'ybouperHble. OOmiasgs XxapakTepucTuhka. IlpeicrtaButesii  Bo  uiope
Hwxkeropopckoii o6s1acTu.

27. Cem. Kpecronpetrnoie. OOmiass xapakrepuctuka. [lpeiacraButenu Bo  ¢iope
Hwxeropopckoii 06/1acT.

28. Cewm. [TacneHoBele. OOmjasi XapakTepucTuka. IlpexcraButennn Bo  uiope
Hwxeropozckoii 06/1acTH.

29. CeM. Bepe3oBbie. Ob1ias xapaktepuctyka. [Ipeacraputenu Bo diope Hikeropoackoi
obmacTw.

30. CeM. MasnbBoBble. O0I11iast XapakTeprcTHKa. [IpeactaButeny Bo ¢uiope Hikeropoackoi
obmacTw.

31. Cem. I'Bozguunbie. OOIjasi XapakTepUCTHKa, AejieHWe Ha ToZceMelcTBa. SIBieHue

TMHOAWAIMY U TpuaLuu. [IpecraBurenu Bo diope Hipkeropozckoii o6macTw.

32. Cem. Po3oBble. OO0Ijasi XapakTepyCTHKa, fie/ieHWe Ha mofceMelicTBa. IlpescraBuTeu
BO (psiope Hrkeropo/ckoii 06/1acT.

33. Cem. JTtoTukoBble. OCHOBHBIE HampaB/IeHUs 3BOJIIOLIMM ceMelcTBa. [IpefcraBureny BO
dnope Hwkeropoackoit obactu.

CEMECTP 6

1. KneTouHasi cTeHKa, LIUTOI/Ia3Ma, UX CTPYKTYypa U (pH3H0JIorHuecKasi poJib B paCTUTeTbHOU
KeTke. CBOMCTBA IIUTOT/Ia3Mbl.



2. MeMbpaHbl, UX CTPYKTypa U POJib B KU3He/[esITeTbHOCTH PaCTUTE/IbHOU K/IETKHU.
CybMUKpOCKOUYecKre CTPYKTYPbI KIeTKH U UX (PyHKI[MOHAIbHOe 3HaueHre

3. Aapo, nacTu/pl, MUTOXOH/PUX U UX POJIb B KJIETKe.

4. Ocmoc. IloHATHS BOJHOIO M OCMOTMYECKOrO IOTEHLMaaoB, WX B3auMOCBsA3b. [loTeHuan
JaBiieHys. SIBjieHys niasmMosin3sa U nurronusa. [loteHryan HabyxaHust

5. Ponb Bogpl B pacTteHusix. [locTyrnieHre BOAbI B paCTUTE/IBHYIO K/IeTKY M ()aKTOpbl, BIMSIOLE
Ha 3TOT MpoLiecc

6. Tpancrvpauus U ee (PyHKLMOHa/IbHOe 3HaueHHe. Byl TpaHCMpalMi U ee OCHOBHBIE 3Tarlbl.
fIBnenue kpaeBout AudPy3un. BivsHre BHEITHMX U BHYTPeHHHX ()aKTOPOB Ha TPaHCIUPALIUIO.
CyTOuHBIN X0/ TpaHCIMpaLiu

7. Perynsauus  [esTebHOCTU  yCTBMYHOrO  ammapara. OCHOBHble TeOPUM MeXaHU3MOB
(OTOAKTHBHBIX [JBIKEHUH yCThUIl. Pomb abcuy30Bod KUCTAOTHI B (PYHKIIMOHWPOBAHWUHU
YCTBUYHOTO arrapara.

8. IlorsoljeHre U pajuanbHOe TepejBIKeHUe BOJbl B KOpHe. Posib cuMIacTa M aroriacra B
nepeIBU’KeHUU BOJIbI.

9. OcHOBHBIe ABUTraTeNIM BOAHOIO TOKa B pacreHud. Ilnau. I'yrranusa. fIBjneHue azaresuu u
KOre3u, UX poJib B Mepe/BI)KeHWH BOJbl. BivsHUe BHEIIHMX U BHYTPEHHUX (PAKTOPOB Ha
MOCTYIUIEHHE U Mepe/iBYKeHNe BOAU B PaCTEHUU.

10. dotocvHTe3 U ero 3HaueHue. [lokasaTe/nbCTBa IIPOUCXOXKAEHUS IIPOAYKTOB
¢dorocuHTe3a. XJ/IOpOM/IacThl, UX CTPOEHUe, XUMHUUeCKUd coctaB M (yHKIMU. OHTOreHe3
N71acTUg,

11. Xnopouna, ero CTpykTypa U (PyHKLMOHalbHOe 3HaueHWe. brocuHTe3 xsopoduia
(uccnepoBanus T.A. 'ogHeBa). KapoTrHOMBI U UX POJIb B (DOTOCHHTE3E.
12. OHepreTuka (OTOCHMHTe3a. 3HaueHWe OTJe/bHbIX YYaCTKOB COJTHEUHOrO CIIeKTpa [Jsi

dorocunTe3a (pabotel K.A.TumwupsizeBa). CrieKTpbl JAeiicTBUSi U morJjoileHus. Croco6bl
Jle3aKTUBALUU XJI0po¢uIa.

13. ®orodusnueckuid  3tan  dorocuHTesa.  CTtpoeHue U (YHKLUMOHHPOBaHUE
CBeTOCOOMparoIero KOMIujieKkca.
14. doroxuMuueckue peakijuu (orocuHTe3a (pabotel [I.ApHoHa). DddekT OMmepcoHa.

®C-1 u DC-2, wux crpykrypa u byHKUMU. Llukidueckoe U HeLUK/IAYeCKoe
dboTodochopunupoBanusi. PoToM3 BOABI.

15. @oToCHHTeTUYECKUM  MexaHu3M cuHTe3a AT®d (xemMuocMoTHUYecKasi Teopusi
Murtuesia). @oToCHHTETHUECKUN KO3(DPUIHEeHT.

16. C4-dorocunres (I[Tyts Xetua-Cnska-Kapnunosa). CAM-doTocuHTes.

17. C3 wu C4-pacteHuss, UX aHaTOMUYeCKWe U  (U3UOJOTMUECKUe  pas/InuMs.

doTOoCHHTeTHYEeCKAs U XO35MCTBeHHass NpOAYKTUBHOCTh C3 u C4 pacTeHui (CpaBHUTE/bHBIN
aHasus).

18. doTopIxaHre U MeTa00JTU3M TTTMKOIEBON KUC/IOTHI.

19. Bugumeblili 1 ucTUHHBIA (OTOCHHTe3. BrvsHue BHEIIHMX U BHYTPEHHUX YC/IOBUM Ha
dotocunTe3. TemrepaTypHbiti Ko3pduiment. KommeHcaionHass Touka. CyTOUHBIA XO[
¢dorocuHTe3a. POTOCHHTES U ypOsKaii.

20. [TocTyruieHre MOHOB B pacCTUTe/IbHYIO KJeTKy. IlaccvBHOe M aKTMBHOeE TIOIJIOLLeHUe.
Pone AT®a3 B 10r/10111eHUY UOHOB.

21. [Torsomenne ¥ pajuvanbHOe Ilepe/iBIyKeHHWe HOHOB B KopHe. Ponbp cumiuiacta u
aroruiacTa B 3TOM Ipoliecce.



22. A3zoTdukcauysi. A30ThUKCUpYOIIe MUKpoopraHusmMel. KiybeHbkU 1 ux oOpa3oBaHue.
MonekyasipHbIA MexaHU3M (UKCALIMU a30Ta U POJIb JierorjiabrHa B 3TOM TpoLiecce.

23. A30THOe mnWTaHMe pacTeHWH. PeAykuuss HUTpaToB. ACCUMWISALMSL amMMuaka. Posb
aMH/IOB B Tpoljeccax ycBoeHUst ammuaka (pabotsl J.H.IIpsiHuiHuKoBa). PeyTtrunmm3anys a3oTta
B pacCTeHUSsIX.

24. IlepegBurkeHre MUHEpAJIbHBIX BELLIECTB 10 PaCTeHUI0. PeyTunnsaryis HOHOB.

25. [TepenBrkeHWe OpraHUMYeCKHWX Bell[eCTB TI0 pacTeHWl0. BawkHuM U JanbHUM
TpaHcropT. MexaHu3Mm ¢o3MHOro TpaHcropta (Teopuu Mionxa u KypcaHoBa). BiusHue
BHEIIHUX W BHYTPEHHUX VCJIOBHM Ha TPAHCIOPT OpraHWYecKuX BelecTB. PaboThb

A.JI.KypcaHosa.

26. Poct pacrenuii. OcHOBHBIE (pa3bl pocTa paCTUTeNbHOM Ki1eTKu. Kucblii pocT.

27. OcobeHHOCTH TIpOpAacTaHWsi CeMsH W poOjb (UTOTOPDMOHOB B 3TOM IIpOLIecce.
HeobxopuMblie yc/ioBus /1711 TPOpPacTaHMUSI.

28. Turiel pocta opraHoB pacrenuii. O6pa3oBaHue TKaHel U opraHoB (MopdoreHe3 mobera
Y JIUCTA).

29. O6mme monoxenus auddepenHipan TKaHeid. [lonsspHOCTB, MOpGhOreHeTHUYeCcKue

BellleCTBa, TOBEPXHOCTHbIE CBOICTBA, HEpaBHOMEPHOE Jle/leHHe U UX poJib B AnddepeHLualiim
KJ1eTOK. Ky/IbTyphl M30/IMPOBaHHBIX TKaHEM.

30. BiusiHe  BHeIIHMX  yClIOBUMM Ha  pocT. TemmepaTypHbi — KO3(QQULIMEHT.
Tepmonepuozsusm. doromopdoreHes 1M posib (UTOXPOMOB B 3TOM Ipolecce. PocToBble
KOppeJISILIK U CIIOCOOHOCTDb pacTeHHi K pereHeparjyy.

31. ['mukonu3, ero XuMu3M U SHepreTHKa.

32. OxucnutensHOe JekapbokcumpoBanue. [ukn Kpebca.

33. OpvixatenbHass JTL] u ee pabora. XapakrepucTtuka TmiepeHocunkoB OTLI.
OxucnurtensHOe (hochoprpoBaHue.

34. Mexanusm cuHTe3a AT® B JbixaTelbHOM Mpolecce (XeMHOCMOTUYeCKasiTeopust
MuTtuesna).

35. BiusiHve BHeWIHMX W BHYTPEHHMX YCAOBUM Ha [pIxaHue. TemmepaTypHBIU
Ko3(dduimeHT. bpo)keHue, ero TUIbI, XUMU3M U CBsI3b C AbixaHueM. JddekT [TacTepa.

36. [Tento3odocdaTHbIl LUK/ 1 €ero 3HaueHue /11 )KU3HeJesiTe/TbHOCTU paCcTeHUH.

37. 3acyxa U ee BAMsIHMe Ha pacTeHus. Buzpl 3acyxu. [IpUuvHbBI TTOBPEXIeHUsI PaCTeHUM

npu 3acyxe. Kpurtuueckuit mepuos. BpemeHHoe u rTiybokoe 3aBsianHusi. Ko3dduiment
3aBsi/laHuSs.

38. BogHblit 00MeH pa3MMuHbIX 9KOJIOTHUECKUX IPYII pacTeHUH. THIbI KcepoUToB U KX
¢usmonornueckue pasnuuus. [Ipasuno B.P.3aneHckoro.

39. 3acyX0yCTOMUMBOCTb  pacCTeHUU (paboTsr H.A.Makcumosa). [ToBblIEHKE
3aCyX0yCTOMYMBOCTH pacTeHUH. 2KapoCcTOUKOCTb. PU3MOJIOrUS PACTeHUM MPY OPOLLIEHUH.

40. [Brkenus pacteHnid M ux Tunbl. Pusnonormyeckas NpupoAa ABWKEHUWW U POJb
(UTOrOpMOHOB B 3THX IpOLieccax.

41. dusnonornyeckass MpUpoja TMOKOsi pacTeHWH. Tumbl Mokos. [Iokoi ceMsiH U TIOuek.
Perynsuus nokost pacTeHun.

42. AyKCHHBI U uX (U3roJIoruueckas posib B pacTeHusix. Mexanusm Bnusinus YK Ha poct
KJ/IeTOK (KUCJIbIM POCT).

43. I'nb6epenHbl, UX IPUPO/IA U POJIb B pacTeHUsIX. MeXaHu3M JielicTBHsI TuObepeMHOB
Ha MpopacTaHue CeMsH.



44, LUTOKWHUHBI, WX TpPUPOZA W pOJib B pacTeHUsiX. BivsHUWe I[UTOKMHWHOB Ha
¢dbopmHpoBaHKe U aKTHUBALMIO XJIOPOTJIACTHOTO arirapara.

45. OTU/IeH Kak peryistop GU3noI0ruueckux mpoieccoB. bpaccruHbl U UX QyHKLUU.

46. Wuruburopsl pocra. AOGciM30Bas KUCIOTa U ee BUsHUME Ha (U3MONOTHYecKue
niporiecchbl. @eHosIbl ¥ UX PU3H0I0TUYecKasi pojib B paCTeHUSIX.

47. BszaumogeiictBie (UTOrOPMOHOB B pery/siiud  (PU3HMOJIOrMYecKUX TPOLeCCOB.
MexaHU3Mbl TOPMOHAIBLHOM perysisiiiuu. PeljenTopbl GUTOrOPMOHOB.

48. CosieyCcTOMYMBOCTh pacTeHWd. [IpUuMHBI TIOBpEXIeHWs W Tubenn pacTeHWd OT
BBICOKMX KOHLIeHTpalii comnell. ['asoduTel M WX OCHOBHBbIe Trpynmbl. [loBbIlIeHHe
YCTOMUYMBOCTH PACTEeHUH K 3aCOJIEHUIO.

49. Pa3Butne pacreHui. OTanbl pasBUTHSI MOHO- M TOJMKapIUYeCKUX pacTeHUM.
MonekysipHas TeOpusi UHAUBU/Iya/IbHOT'O Pa3BUTHS pacTeHU! (pery/isiLusi pa3BUTHS).

50. Teopusi UKIMYECKOT0 CTapeHUs1 U OMOJIOXKEHUS PACTeHUM.

51. SlpoBu3aiys U ee (pM3M0I0TMUECKas POJIb.

52. dotonepuosnsM. Posb puroxpoma B BOCTIpUATUN (POTONEPUOANUECKUX PeaKLIvi.

53. XYMHUUeCKHe BeleCTBa, BXOAALIME B COCTaB paCTUTEbHOW K/eTKU. B3aumocBsi3b
MeXJy CTPYKTYPOI MOJIeKY/ M UX QYHKLUSIMU (psiJ] IPUMEPOB).

54. Mukpo- ¥ MakposjeMeHThl. PuU3MoIOrvyecKkass pojb 3/€MEHTOB MHUHepaabHOIo
MUTaHUS.

55. MembpanHasi 1 TporUecKasi peryJsilys y pacTeHUH.

56. CucTeMbl pery/isifui akTUBHOCTH ()epMEHTOB Yy pacTeHHH.

57. @DU310JI0THS ONIBUIEHHS Y OIJIOLOTBOPEHUS Y PACTEHUM.

Kpurepuu oueHuBanus (o1jeHOYHOe cpecTBO - KOHTPO/IbHBIE BONPOCHI)

OneHka Kpurepuu orjeHrBaHUs

BBLICTaBJISIETCS, KOT/AA CTYeHT I/y00KO U TIPOYHO YCBOU/ BeCh MPOTPaMMHBIN
MaTepuaJi, UCuepIibIBalollle, 10C/Ie/j0BaTe/IbHO, TPAMOTHO U JIOTUUECKU CTPOWHO
ero M3/1araeT, He 3aTPYJHSIETCSI C OTBETOM TP BU/I0OM3MeHeHHUH 3a/jaHusi, CBOOOHO
OTIHHO CIIPaBJ/ISIeTCs C CUTYAL[MIOHHBIMU 3a/laHUsSIMH, TIPaBU/IbHO 0O0CHOBBLIBAET MPUHSAThIE
pelIeHts, yMeeT CaMOCTOsITe/TbHO 0000111aTh ¥ U3/1araTh MaTepyal, He JomycKast

OIIMO0K

BbICTaBJISIeTCS], €CJ/IU CTYZJeHT TBep/l0 3HaeT NIPOrpaMMHbI MaTepuasl, FPaMOTHO U
IO CYILeCTBY U3/araeT ero, He JOIyCKaeT CyllleCTBEHHBbIX HETOUHOCTEH B OTBeTe Ha
BOIIPOC, MOJKET MPaBU/IbHO NIPUMEHSTh TeOpeTUYeCKUe T10/I0KeHNs U BJlajieeT
HeoOX0/ITMMBbIMK YMEHHUSIMU 1 HaBbIKaMU TIPH aHa/M3e MH(POpMaLyu

XOpOILO

BBICTaB/IIeTCSL B TOM CJIydae, IIpM KOTOPOM CTYZEHT OCBOWJI TOJIbKO OCHOBHOM
MarepuaJi, HO He 3HaeT OTZe/bHBIX fleTajiel, IoIycKaeT HeTOUHOCTH,
VIOB/IETBOPUTEEHO He/I0CTaTOYHO TpaBU/IbHBIE (OPMYIHMPOBKH, HapyllaeT TOC/IefA0BaTeTbHOCTD B
W3710’KeHHH NIPOrpaMMHOT0 MaTepyrasla M UCTIbIThIBAET 3aTPYAHEHNS B BBITIOTHEHUN
aHa/mM3a HHPOPMaLUH

Hey/|0B/IeTBOPUTENLHO  BBICTAB/ISETCS CTYIEHTY, B OTBETe KOTOPOro 0OHApY KU/HCh CYIIleCTBeHHbIe
ripo6eJsibl B 3HAHWH OCHOBHOT'O COJIepKaHKs1 yueOHOM MporpaMMBbl AUCLATUTAHBL U /




OueHka Kpurtepuu oLieHUBaHUs

WM HeyMeHHe KUCII0J/Ib30BaTh I10/Ty4YeHHbI€ 3HaHUA

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLOHHOE o00ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHoBHasi TUTeparypa:

1. ’Koxoga E. B. boranuka / ’Koxosa E. B., CknsipeBckas H. B. - 2-e u3g. ; ucrp. u gomn. - Mocksa :
FOpaiiT, 2022. - 221 c. - (Beiciiee o6pa3zoBanue). - URL: https://urait.ru/bcode/491774 (mata obpaiijeHus:
05.01.2022). - ISBN 978-5-534-07096-5 : 739.00. - TekcrT : anekTpoHHbIi / OBC "FOpaut"., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=784343&idb=0.

2. Ky3nenioB B. B. ®usuonorus pacteruii B 2 T. Tom 1 : yuebuuk / B. B. Ky3nernios, I'. A. [ImutpueBa. -
4-e u3[. ; ep. u JoIL. - Mocksa : FOpaiit, 2022. - 437 c. - (Bsiciiiee oopa3oBanue). - URL:
https://urait.ru/bcode/488847 (nata obparenus: 14.08.2022). - ISBN 978-5-534-01711-3 : 1669.00. -
Tekcrt : snekTpoHHbIN / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=821497&idb=0.

3. Ky3uenoB B. B. ®usuonorus pacrennii B 2 1. Tom 2 : yuebnuk / B. B. Ky3nerios, I'. A. Imurpuesa. -
4-e w3, ; mep. u oM. - Mockga : FOpaiit, 2022. - 459 c. - (Beiciiee obpa3oBanue). - URL:
https://urait.ru/bcode/490412 (marta obpammenus: 14.08.2022). - ISBN 978-5-534-01713-7 : 1749.00. -
TexkcT : asekTpoHHbIM // DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=818470&idb=0.

4. ®amuHIpH A. C. OOMeH BellleCTB U MpeBpalljeHre SHepruu B pacteHusix. B 2 u. Yacts 1: -/ A. C.
®amuHLBIH. - Mocksa : FOpaiT, 2022. - 241 c. - (AHTOoM0THs MbICH). - URL:
https://urait.ru/bcode/493044 (nata obpartenus: 14.08.2022). - ISBN 978-5-534-05229-9 : 799.00. -
TexkcT : asmekTpoHHBIM / DBC "HOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=816325&idb=0.

5. ®amuHLBH A. C. O6MeH BellleCTB U NpeBpallleHue SHepruu B pacteHusx. B 2 u. Yacts 2 : -/ A. C.
®amuHILBbIH. - Mocksa : FOpaiit, 2022. - 354 c. - (AHTOM0THs MbICTH). - URL:
https://urait.ru/bcode/493476 (mara obpaienusi: 14.08.2022). - ISBN 978-5-534-05231-2 : 1109.00. -
Tekcrt : anektpoHHbI // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=821006&idb=0.

6. Xapaukosa C. B. boTaHMKa ¢ 0CHOBaMM 3KOJIOTMM pacTeHuH : yueOHoe mocobue / Xapaukosa C. B.,
Bepxomennesa HO. I1. - Openbypr : OI'Y, 2017. - 132 c. - PekoMeH/J0BaHO yUeHbIM COBETOM
tbenepasbHOTO TOCYAAPCTBEHHOTO OFO/I)KETHOTO 00pa30BaTelbHOTO YUPEXK/IeHHs BhICIIero o6pa3oBaHust
«OpeHOyprcKuii rocylapCTBeHHBIN YHUBEPCUTET» B KaueCTBe yueOHOTO0 1MocoOus /jisi CTYAEeHTOB,
o0yuaromyXxcs 1o TIporpaMMaM BhICIIero 00pa3oBaHus 10 HarpaB/ieHUsiM TogrotoBku 06.03.01
Buosorus u 06.03.02 TTouBoBegeHue. - bubyorp.: 0CTynHa B KapPTOUKe KH,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=719453&idb=0.

7. XycanHoB A. @. Crucremartyka HU3IIKX pacTeHu / XycauHoB A. ®@., XycauHosa C. A. - Y¢a : BI'TTY
umenu M. Akmysuiel, 2016. - 54 c. - Bubnuorp.: ocTynHa B KapTouke KHUTH, Ha caiite DBC JlaHs. -
Knura u3 kosnekuuu BI'TTY umenu M. AkmyJsuiel - Buonorus., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=717339&idb=0.

8. fimckux V.E. AHaTomust 1 MOpgoIoTHs pacTeHuH : YueOHoe mocobue. - KpacHosipck : Cubupckuii



(denepanbHbili yHuBepcuTeT, 2016. - 90 c. - BO - bakanaBpuart. - ISBN 978-5-7638-3409-3., https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=623189&idb=0.

[ononHuTenbHas TUTepaTypa:

1. Bapabanos E./. boranuka : yue6HuK / bapabanos E.I.; 3atturkoBa C.I'. - Mocksa : TDOTAP-
Mepaua, 2020. - 592 c. - ISBN 978-5-9704-5404-6., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=807745&idb=0.

2. CucTtemMaTHKa BBICIIMX paCTeHWN U OCHOBBI JeHAposoruu. [1paktukym / bapaHosa T. B., Kanaes B. H.,
Kopneera O. C., I'otikanosa O. HO. - Boponex : BIYUT, 2015. - 106 c. - bubsuorp.: focTymnHa B
KapTouke KHUTH, Ha canTe DBC Jlanb. - Kuura u3 kosmnekuuu BI'YUT - Buonorus.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=715952&idb=0.

3. CucTeMaTHKa BBICIIMX PaCTeHUM C 0OCHOBaMH reo00TaHUKHU U repbapHoro fena. [IpakTukym /
JlentewikuHa JI. A., CepukoBa B. U., Kopueesa O. C., Kanaes B. H. - Boponex : BI'YUT, 2015. - 88 c. -
Bubmuorp.: foCcTyIHa B KapTouke KHUTH, Ha caiite OBC JlaHb. - Kaura u3 komtekuuu BI'YUT -
buonorusi., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=715953&idb=0.

4. dusnonorvs U OMOXUMHUS Ce/TbCKOX03sicTBeHHbIX pacTeHuii / TpethsikoB H.H. - Mockga : KosocC,
2013., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=638230&idb=0.

5. OBepT P.®. AHaTtomusi pacteHuit 33ay. MepucteMmsbl, KIeTKU U TKaHU pacTeHUi: CTpoeHue, GyHKLUU U
pa3BuTHe : MoHorpadus / OBept P.®. - Mockga : JTabopaTtopus 3Hauu#H, 2020. - 603 c. - ISBN 978-5-
00101-661-8., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=735560&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepKaHUeM IHCLIUIITUHBI):

JIviieH31OHHOE TIpOrpaMMHOe obecrieueHue: OrepalioHHasi cucteMa Windows.
JIntieH3uoHHOe nporpamMmHoe obecrieuenue: Microsoft Office.

ITpodeccronanbHbIe 6a3bl JaHHBIX U MH(GOPMALIMOHHbIE CITPABOYHBIE CUCTEMBI
Poccutickuit uaaekc HayuHoro uutupoBanus (PUHLI), nnatdhopma Elibrary: HaijoHansHas
rvH(pOpMalLlMOHHO-aHa/IMTHYecKasi cucteMa. Ajipec goctyna: http://elibrary.ru/project_risc.asp

CB00OO/HO pacripocTpaHsieMoe IporpaMMHoe obecrieyeHue:
niporpaMmMHOe obecrieuenue LibreOffice;
nporpaMMHoOe obecrieueHue Yandex Browser;

OreKTpoHHbIe OMOMOTeUHBIe CUCTEMBI M OMOMMOTeKN:

OnekTpoHHas 6ubnmoreuHas cucrema "Jlanes" https://e.lanbook.com/

OnekTpoHHas 6ubmmoreuHas cucrema "KoHcynbranT crygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubmmoTteuHas cucrema "FOpaut"http://www.urait.ru/

OrnekTpoHHas OubmoTeuHas cuctema "Znanium' http://znanium.com/

dynpamenTanbHast oubmoreka HHI'Y www.lib.unn.ru/
CatiT 6ubmoreku Ap3amacckoro ¢uiuana HHI'Y. — Aapec goctyna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpBIThIe OHJIalH-KYpChbl Hikeropozckoro yauBepcureta uM. H.W. JTobaueBckoro»
https://mooc.unn.ru/



[Moptan «CoBpeMeHHas LjudpoBasi obpazoBartesnbHas cpefia Poccutickoit @esepaium»
https://online.edu.ru/public/promo

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpPaMMOM, OCHAIleHbl MYJIbTUMeAUWHBIM 000pyJ0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTEpaMH.

[MTomelijeHust 151 CaMOCTOSITeIbHOM paboThl 00YyYarOLMXCsl OCHAIL|eHbl KOMITbIOTEPHON TeXHUKOW C
BO3MO)KHOCTBIO TIOJK/IIOUeHUs1 K ceTd "VHTepHer" u obecrieyeHbl [OCTYTIOM B 3/IEKTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

ITporpaMma cocTtaBfieHa B cooTBeTcTBHM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nogroToBku/crierasbHOCTH  44.03.05 - Tlemarornueckoe ob6pa3oBaHue (C [AByMS TPOQUISIMH
MO/ITOTOBKH).

Astop(b1): Hemoceko Onbra ViBaHOBHA, JOKTOP OMOIOrMUECKUX HAYK, JOLIEHT.
Pernien3enT(b1): KoHunHa TaTbsiHa AnleKCaHIPOBHA, KaHAWJAT OMOIOTMUECKUX HayK.
3aBeayroimii Kadeapoii: Hemoceko Osbra ViBaHOBHA, JOKTOP OHMOIOTMUYECKUX HayK.

[TporpamMma oiobpeHa Ha 3acefjaHuu MeToAnueckoi komuccuu ot 10.01.2024, mpoTtokon Ne 1.
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