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Kax paboTaTs ¢ TeTpagbio

Yeaxncaemvie cmapwerxraccrunn!

IIpegnaraemas BameMy BHUMAHHIC paboyan TeTpads OpedcTaBaseT
coboll mEAAKTHYECKOe AOIONHeEnHe K ydebHHKY «Buonorma. Ofmias
Suonorpa. 10—11 xmaccri» A. A. Kamenmckoro, E. A. Kpukcyrosa,
B. B. T1aceuruxa.

TeTpans npeaHABHAYLHA AJMA CAMOCTOATENbHOH PADOTHI ¥ COAGPMCHT
PA3INIHBIC 38JlaEUA, B TOM 4Merxe B BHZe Tabium, cXeM, PHCYHKOR,
BOODOCOB H T, .

PaGora ¢ Terpagbid mMOMOMXKeT BAM JYUIIE€ YCBOUTH COJIEPKAHKE
ydebHOro mMarepnana, CACTEMATH3MPOBATL M 3aKPENUTh MOTYUCHHRIE
3HAHHA.

CHagana creXyeT BHHMATEJLHO H3YYUTh PEKOMEHAYEMBbI€ HCTOYHHN-
KB pEdopMalnny (cM. «PeroMenpaiiueg Mo MCOOABSOBAHUID WHPOpMA-
OHOHHOI'O MATEPHAJA YViIefHEHKA M JeKIMi yunTena I8 BEIDOIHEHWS
sagasun pabouel TeTpagH»,c. 4—8), 3aTeM BHIIONEMTE 3ATANHI,
OpeAnosKedHERIe X aTOMY naparpady B paboueit TeTpaau, ¥ TakEM obpa-
30M ONEHHTH CTENEHL YCBOEHHS BamMu yuefiHoro martepmansa, Ipw za-
TPYAHEEHHH B BEINOJHeHHIN KAKOrO-1ulo 3aRaEHA Be00XOAKMO BEPHY TEL-
CH K TeKCTY yUYeOHMKA UM JeKIHH VYUTENd H ¢ HX IIOMOIOBIO BEIIIC-
HHTH 9TC 3agAHNE.

Jnst BEIDONHeHN GOABIIMHeTRA 3aAaHRH paboueil TeTpagH JocTa-
TOYHO MATEPMAIA, IPEACTABIEHHOrD B yuebuuke. IIpa veobxoannocru
obpamaiiTech ¥ QOIIOJIHATEIBHON JHTePATYDe. SafaHUA NOBLIILIEHHON
CJIOKHCCTH OTMEUYEHE] BBE3A0UKOM (¥).

Henraem ycnexa!l



PekomeHpaumm no ncnons3osarmio
MHPOPMALIMOHHOTO MaTepuana y4ebHuKa

M NEKUMIA ydMTens [1Si BbINONHEHUS 3AAAHUM
B paboyeii TeTpaan

Pexomenpyembie
Tema xypca Tema ypoka WMCTOUHUKH
wHpopmaumum
1 2 3

Pasgen 1. Buosorns kak nayka. MeToasl Hay4YHOT0 NO3HAHM A

Tema 1.1. KpaTrkas Kparkasa ucropuda passuTusd YuebHHEK, § 1
HCTOPHA Pa3BUTHUA 6HoJIOrHHN

ouosorun. MeTozbt

Hccaef0BaHIA MeTons! uccnenqoBaHusA B 610- YuebHUK, § 2

B GHosoruu O

Tema 1.2, CyuiHocrts CyuiHoCTb *KU3HU U CBOMCTBA YuebHuk, § 3.
SKH3HH M CBOMCTBA SKHUBOTO KoHcnexT nexmuu
JKHUBOTO. Y pOBHH

OPraHHU3AIUH KABOH VY poBHU OpraHU3al NN KHBOH Yuebuuxk, § 4.
MaTepHu. MaTepun KoncneKT JeKnun.
Buosoruueckue Kparkoe conep:xa-
CHCTEeMBI HH€e BBOOHOM Ijia-

BBl yueOHMKA

Pasgen 2. Knerka

Tema 2.1. Metoasr nu- | MeToab! IUTOJIOTHH. Yuebuuk, § 5
Tonorun. Knerounas Knetounas reopus

Teopusa

Tema 2.2. Xumnue- OcoBeHHOCTH XHMHYECKOT0 Yuebuuk, § 6

CKHI COCTAB KJIEeTKH

cocTaBa KJIETKH

Heoprauuqecxne BelgecTBa.
Poub BOABI H MHHEPAJIBLHBIX
BeIlleCTB B JKH3HeJeATeJIbHOCTH
KJEeTKH

YuebHuk, § 7, 8

Oprarnueckue BeulecTsa. Poib
YIJIEBOJOB, TUIIN/0B U GEJIKOB
B 3KUBHENEATENbHOCTH KIETKH

VYuebHuk, § 9—11

Hykaennossie kuciaorer, ATP
M IpYrue OpraHuyecKue coeau-
HEeHHUS KJIEeTKH

Vuebauk, §12, 13

Tema 2.3. Crpoenue
KJIETKH

Ctpoenue kneTku. OCHOBHBIE
YaCTH M OPraHOM bl KJIeTKH,
HX CTPOeHHe U (DYHKIIHHA

YuebHUK,
§15—17.
KoHcneKT JeKmun




Mpogonxenue Tabn.

2

3

DyKapHOTHUeCKHE U IIPOKAPH-
orudeckue KiaeTku. CTpoeHue
H PYHKI MY XPOMOCOM

YuebHuk, § 14, 18

CxopmcTBa U pasauuns
B CTPOEHHHM KJIETOK ¥MBOTHBIX,
pacTeHHH U rpudoB

Yuebuuk, § 19

Tema 2.4. Peanuza-
IIMA HacJieJCTBeHHOM
uHpOPMAaIIHH

B KJIeTKEe

Peanuganusa HacieacTBeHHOH
HH(OpMAaIHH B KIeTKe

VYuebuuk, § 26

Tema 2.5. Bupycst

Bupych

Yuebruk, § 20

Pazgen 3. Opraauam

Tema 3.1. Opraguam —
equHoe 1esoe. MHoro-
obpasye OPraHU3MOB

Oprasuam — eJUHOE 1eJI0€,
Muoroobpasue OpraHM3MOB

KoHcnekT JTeknmun

Tema 3.2. Obmen
BeIIeCTB U MpeBpalie-
HUE 3HEePruM — CBOIi-
CTBO KHUBBIX OPraHua-
MOB

O6MeH BelllecTB M IIpeBpaie-
HHUE 9HEePruH — CBOMCTBO
FHUBBIX OPraHU3MOB

YuebHuk, § 21.
KoHcnexT nexnun

Ocob6enHocT 06MEHA BENIECTB
V PACTEeHUH, 3KMBOTHBIX
u BaxTepuit

Yuebuuk, § 23—25

Tema 3.3. PasmHoxe-
HUE

PasmHOMeHHe — CBOHCTBO
OopraHuaMoB. [leneHue KIeTKH
KaK OCHOBA poCTa, PA3BUTHUA
M PasMHOYKeHHUHA OPraHu3MOB

Vuebuuk, § 28, 29

Becnonoe pasMHOMeHHe

VuebHuK, § 31

ITonoeoe paamHO:xeHne. Meiioa

Yuebruk, § 30, 32,
33

Omnox OTBOpPpEHHE H €TI0
3Ha4vYeHue

Yuebuuk, § 34

Tema 3.4. UaanBuay-
aJIbHOe Pa3BHUTHE
OpraEuaMa
(oHTOreHes)

HuauBuayaisHoe pa3BUTHE Op-
raauama (ouToreres). llpuunHe!
HapYIUeH!Us OHTOTeHe3a

YuebHHuK, § 35

HWuauBuayansHOE pa3BUTHE
uesioBeKa, PenponykTuBHoe
3JI0POBbLE YEJIOBEKA

Yuebuuk, § 36, 37

Tema 3.5. Hacaencr-
BEHHOCTb M U3MEHYH-
BOCTE

HacnegcTBeHHOCTS U MBMEHY M-
BOCTB — CBOMCTBA OPraHU3MOB,
l'eneTuka Kaxk HayKa

YuebHUK, § 38




Mpoponxexue rabn.

1 2 3
3aK0HOMEDHOCTH HACJIeI0Ba- YuebHHUK, § 39
HUuA. MorOrubpuaHOe CKpemn-
BaHMe
MHosxecTBeHHBIE aJlJIeH. Yuebuuk, § 40
AHanmusupyoolllee CKpemnu- (1o craTen
BaHUE «['enogonn»)
MurubpuaHoe CKpeluBasue VueGHHUK, § 41
XpomMocoMHas TeOpHA HacCIen- VuebHHUK, § 42

CTBEHHOCTH. COBpeMEHH ble
npeacrapjieHus O reHe ¥ reHoMe

HacsencTBeHHas U HeHAce-
CTBEHHAA HIMEHYHBOCTE

VuebHuk, § 46, 48
(crares «MyTares-
HEble GakToOpkI» ).

KoHcnekT nexnun

Hacnenosanue NPU3HAKOB
v uesj0BeKa. HacaeacTBeHHBIE
00JIe3HH YeJI0OBeKa

Vuebuuk, § 45
(crarea «Hacaeno-
BaHHE NPU3HAKOB,
CIeIJIeHHBIX

¢ nmogom»), § 50, 51

Tema 3.6. 'enernka —
TeopeTHYeCKas OCHO-
Ba ceaexnuu. Ceex-
nudA. Buorexunonorus

lenernka — TeopeTHYecKas
ocHOBa cesieknuu, Cetekuusa
M €€ MeTOAbl

VuebHHK, § 64

Vuenne H. . Basunosa

VYuebuux, § 65

0 IIeHTPaxX MHOTro0o0pasus (c. 244—246)
M IPOUCXOMKAEHUA KYJIbBTYPHBIX

pacTeHH

BuorexHosorus, eé 10cTHKe- Vuebuuk, § 68

HHUA U NepCNeKTHBLI DA3BHTHA

Pasnen 4. Bux

Tema 4.1. UcTopusa
3BOJIIOIMOHHBIX HAeH

HUcTopus 3BOMIOIMOHHEIX HAEH.

Vuebuuk, § 52

3uauenue pabor K. JIunues, (c. 186—190)
yuenusa H. B. Jlamapka

DBOJIOIMOHHOE YYeHue Vuebuuk, § 52
Y. lapepuHa (c. 190—195)
Bopsba 3a cyliecTBOBaHHE H eé YuebHHK, § 57

thopmer

EctecTBeHHSII 0TOOD U ero
topmel

Yuebuuk, § 58




Mpoponxenue Tabn.

2

3

Tema 4.2. CoBpeMeH-
HOE 3BOJIIOIHOHHOE
y4YeHHe

Bun u ero kpurepun

VuebHHUK, § 53

Ilonynsanusa — cTPpyKTYpHas
eIWHHUIIA BUJA ¥ eIHHHIIA
9BOJIIOIH KA

Vuebuuxk, § 54, 55

JBuKyIIHE CHIIEI BOJTIOIHHA
¥ UX BJIMAHMUE HA reHO(MOH]
MOMyNALMH

Yuebuuk, § 56

Peaynbfra'rm SBOJIIOIIHMHA

YuebHuEK, § 60, 61

Buosoruyeckuit nporpece
u 6HosOrHYecKuii perpecc

VuebHuk, § 63, 52
(moBTOpEHHE)

CunreTHUecKas TeOpUsA
3BOJIIOLIAH

KoHCcneKT qeKmuu

9KcKypeus « MHOoroo6pasue
BUA0B. Ce30HHEIE UBMEHEHUA
B IpUpojie» (OKPeCTHOCTH
IIKOJIBI)

Peaynbrars! camo-
croATeNLHOM pabo-
ThI HA 9KCKYPCHH

Muoroobpasue BHIOB

YuebHuk, § 62.
Kpartkoe cogepxa-
HHUe raasbl «OcHO-
BBl y4eHHA 00

3BOJIIOILAH »
(c. 237—238)
Tema 4.3. IIpoucxoxk- | I'MmoTesasl NpoMCXOMKAEHUA Yuebuuk, § 89, 90.
AeHue JKU3HU JKH3HHU Ha 3eMJIe KoncnexT Jeknuu
Ha 3eMmiie
OcHoBHEBIE aTaNbl PA3BUTUA Yuebuux, § 91.
JKHBHH Ha 3emJie KoHcneKT JeKIun

YenoxHEeHHe JKUBBIX opraHHa-
MOEB Ha 3eMJie B nponoecce
9BOJIOIIHHA

MarepuaJj o npouc-
XOMKJIeHUH H
Pa3BUTHH KHU3HH
Ha 3eM.Jie B JOIOJI-
HUTEJbHOH JuTe-
patrype

Tema 4.4. ITpoucxomx-
IeHHe YeJlOBeKa

ITonoxenue uenosexa
B CHCTEeMe XHBOTHOT'O MUpa

Yuebuuk, § 69

OcHOBHEIE CTAAUH
aHTPOIIOTeHe3a

VuebruK, § 72
(craTha «I'nmote-
3bI O IPOHCXOMK e
HHMH YeJIOBEeKa»),
§ 70. KoncniekT
JIeKIIUH




OkoHyaHHe Tabn.

1 2 3
JBuKynie CHIbI aHTPOIIO- Yuebnuxk, § 71
reHesa
IIpoucxoaeHue yesIoBedE- Yuebnuk, § 73.
CKHX pac Kpatkoe conepixa-

HYE [J1aBbl
«AHTpONIOTEHE3»
(c. 290)

Pasznen 5. DxocucTeMbl

Tema 5.1. Oxosoruye-

cKHe (paKTOpHI

IxoJiorud Kak Hayka. Cpeza
obHTAHHA OPraHU3MOB U €€
(haKTOpPHI

VuebGHUK, § T5

JKOJOrHYeCcKe HUIITH U THITEI
3KOJOrHYecKHX B3aHMOJeceT-
BHH

Yuebuuk, § 76, 77.
KoHcHeKT JeKnun

KonkypeHTHBIE B3BauMoOaeicT-
BHA

VYuebHHUEK, § 78

Tema 5.2. CTpyKTypa
aKOCHCTEM

JKoJIOrH4YecKue coobIIecTsa.
Bujosas u npocTpaHcTBEHHAA
CTPYKTYpa 93KOCHCTEM

Vuebuuk, § 81, 82

ITuieBsie CBA3M, KPYTOBOPOT
BEIIeCTB U [IPeBpalnieHne
JHEpPruM B 9KOCHCTEMAax

Vuebuuk, § 83—85

IIpUYBHEl YCTOHYUBOCTH
H CMEeHEI 3KOCHCTeEM

VuebHUK, § 86

Ikckypeusa « EcrecTeeHHBIE U
HMCKYCCTBEHHbIE 9KOCHCTEMBI »
(OKpPecTHOCTH IIKOJIEI)

PesyabsraThl caMmo-
cToATeAbHOI pado-
ThI HA 9KCKYPCHU

Tema 5.3. Buocepa —

rnobansHAA
aKoCcHCTeMA

Buocdepa — riobanpHas
aKOCHCTeMAa. YUYeHHe
B. U. Bepuajackoro o 6uocgepe

YuebHHUEK, § 92
(crarea «Buocde-
pa»). Korcnexr
JeKIIUHN

Buonoruueckuii KpyroBopor.
dBosonua 6uocdepsr

VuebHHEK, § 92

Tema 5.4. Buocdepa
M 4eJIOBEeK

ITocaencTBua AeATEeILHOCTH
YeJOBeKa B OKpY:Katoei
cpeae. [IpaBuia nosegeHus
B IPUPOJHOI cpene

Yuebuuk, § 87, 88

I'nobanbHbIe 9KOIOTHYECKHE
npobyeMbl ¥ MYTH UX PEeIIeHUA

Yuebuuk, § 93

O6ob11a01KUil YPOK 10 TeMe
«IKOCHCTeMEI »

KoncneKkTsl
Jexnuit, YuebHUK

HNroroseiit ypok. 3akaioyeHne

KorcnekTsr
neKnuil. YuebHMK




|

_LBI/IOJIOPHH KaK HaYKa.

MBTO,H,I:I HAY4YHOTIO IIO3BHaHUA

Pasgen

Tema 1.1. Kpatkas ucropus passutus buonorum.

MeTtoabl uccnenoBaums B bruonormm

Buvinonnenue 3adanuil, npednoHceHHBLX HUNCE, NOMO-
acem sam nywwe yceoumsv ywebHwvil mamepuan memwvi. Bul
o606wume npedcmaénenus o OGuonozuu kKaxk Hayke, 0 eé
o6vexme — u60l npupode u céa3u ¢ dpyzumu HaykKkamu; no-
3HaKoMumecs ¢ Kpamrou ucmopuel pazgumus 6uonozuu Kax
Hayku; o6obuwume céou 3nanHun o memodax uccnredoeanun 6
6uonozuu; évLachume ponv 6uonozuveckux meopuil, udeu, 2u-
nomes 6 GOPpMUPOBAHUL COEPEMEHHOU eCmecmeeHHOHAYYHOU
KapmuHbL MUpa.

Kparkasa ucropusi pa3BuTusa OMOJIOTHH

1. aiire onpenenenue mousaTus.

Buonozus —

2 . CocraBbTre cxeMmy.

Cucrema Bruonornyeckmx Hayk

[ >
4 | Buonorus >
< >
< >
aE e
<« >




< 2 OxapakTepusyiiTe MecTo 6MOJIOTUM B CUCTEME eCTEeCTBEHHBIX HAYK.

4. 3anonaure Tabauny.

OcHosHble HanpasneHus pas3suTms COBPGMEHHOFI 6uonorum

Hanpaenexus 6nonorum Cdepa nnrepecos

Kiaaccuueckas 6uosorus

DBONIMOHHAA ODMOJIOTHA

DusuKo-xuMuUeckKas 6GHosorua

* .
5. CooTHecHTe MMeHa BEJUKHX V4YeHbIX C OIIHMCcCaHHMeM HMX BKJaza

B pasBUTHe 3HaHUU 0 yenoBeke. I[IpaBuibHOE COOTBETCTBHE YKAMKHUTE
unaekcamu (1—10).

Yuénbi

Bwnap B pasenTHe 3HOHKIA O YenoBeke

Wnupexc

1. ABunenHa

I'peuecknit yuéHsblil, KOTOPBIH BBEJI TEDMHH
«OpraHusM»

2. ApucToTens

OcHoBaTenb ped)JIEKTOPHON! TeOpUH

3. Besannit Vuénsrit anoxu BosposkaeHus, omHcaBIINi cKeeT
¥ BHYTPEHHHE OpPraHkl YeJI0BeKa
4. T'apseit I'peuyecknii MpICIUTEB, CYMTABIINNA, YTO OPraHU3MBI

pa3BMBAIOTCA 110 3aKOHAM IIPHUPOALI, aBTOP adopua-
Ma: «B oiHyY M Ty 3Ke peKy Helb3sA BOMTH ABAMK LI »

5. l'epaxkauT

Pycckuii yuéHbIit, BHECIINI 3aMeTHBIH BKIAT
B UMMYHOJIOTHIO

6. 'mnnoxpar

Benuknit @pusuosor, OCHOBaTeIb YY€HHUA O BRICIIEH
HepBHOM AeATeabHOCTH, JaypeaT HobGesneBckoit
npeMuu

7. dekapt

Meauk aHTHYHOCTH, U3YYABINNI BIANAHUE Ha
3[I0pOBBeE JI0el NIPUPOAHEIX (PaKTOPOB

8. MeuHHKOB

PdpaHny3cKuii yYEHBIH, OCHOBATEIb MHKPOOHOIOMHH
M HMMYHOJIOTHHA

9. I1aBaos

YuéHBIi, OTKPHIBIINKI ABa KPYra KpoBoobpalneHusa

10. ITacrep

Benukuit apabckuiil y4éHBIH, BHECIINI 3HAYUTETb-
HBIH BKJIAJ B MEIHUIIUHY, HapMaKoJOruio u Guauno-
JIOTHIO

10



6. C xaxumu obracTaMu NpaKTHUYECKOU AeATeIbHOCTH YeJIOBeKAa CBA34a-

Ha HayKa 6uosorusi?

7. Kakue XKU3HEHHO BaXKHLIe IIpOﬁJIthI II0O3BOJIAET pellaThk 3HaAHUEe

6uosorun?

8. O6mscuure, 1noyeMy OMOJIOIMIO MOYKHO CUUTATH HayKOH OymyIiero.

Q. CocraBbre miaH cOOBIIEHNs HA OAHY U3 IPEAIOKEHHBIX B yueOHUKe

TeM (cM. 3agaHue Ha ¢. 8 yuebHUKA).

MeToabI MCCJIeIOBAHUA B OMOJIOTHH
JlaiiTe onpeieieHUA TOHATHM.

Hayrka —

11



Hayunviit pakxm —

Hayunbiit memod —

2. Kakoe 3HAUeHNe MMeeT BaXKHeHIIIHix NpPUHOUI HayKu — «Huuero He

IpUHUMAaR Ha Bepy» ?

3. CocrassTe cXeMmy.

MeTopnpl no3HAHUS XKMBOW NPUPOABI

v e Hcmonbays cxeMy B yueOHuKe « OCHOBHEIE aTallbl HAYYHOTO HCCJIe-
nosaHufA» (cM. puc. 1 Hac. 12 yueOGHuKa), cocTaBbTe onucasue (MeTo-
AUMKY NpOBeAeHMA) OGHOJOrMYeCKOro HcciaefoBaHUA «BbISBIEHHE CO-
Jep)KaHHMA KpaxMaja B INPOAVKTAX NHUTaHUA: XJebe, Méne, MOJOKe».
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5. IIpoBeauTe MccaefOBaHHWE IO COCTABJEHHOH MeToaMKe (CcM. 3aja-
Hue 4). Peayaprarel 3anumuTre B Tabauny.

MpoayKTsl NMTaHKs Xneb Mén Mosaoko

Cunee okpawmsanue (+/-)

CrheJsiaiiTe BEIBOOBI:

6. Kakoe sHaueHue s IIpoBeleHNs Hay4YHOI'O HCCJIeJOBaHHA HMMeeT

runoresa’?

*
7. YeM BBIBOJBI HCCJIEIOBAHUSA OTIUYAKTCA OT €ro pesy.nh'ra'ra?

8. Kakyio poas urpaior npuKIagase 1 GQyHJjaMeHTaIbHBIE HCCIeI0Ba

HuA B buogornu?
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Tema 1.2. CylHOCTb XM3HU M CBOMCTBA XMBOTO.

YpoBHu opraHusaumm xmsom
matepuu. buonorndeckme cuctemsi

Boinoanenue 3adanuil, npednoieHHbLX HUNCE, TLOMO-
JHcem éam nyvuie ycéoumb MAmepuan 0 CYUHOCIU HCUIHU U
ceoucmeax Hue0z0; 06 YpoeHAX OPZAHUIAYUU HUEOU mame-
puu; o ceoicmeax 6uonOZULECKUX cucmeMm.

CymHOCTH KM3HH U CBOMCTBA JKHBOT0

I JlaiiTe onpeaesieHust TOHATHIA.

Muzne —

Buonozuveckasn cucmema —

2. IloueMy TpyAHO naBaTh omnpejie/leHUe IOHATUA «KU3Hb» 7

3. IMouemy 6HOIOrUYECKHE CHCTEMBI HAZBIBAIOT OTKPBITEIMH?

4. Buiasure OPHU3HAKH, 110 KOTOPBEIM MOXKHO OTJIMYHUTE 00'beKTHI dKXKHBOIT
NPUPOALI OT 00'bEKTOB HEKUBOM NPUPOALI. I8 2TOro 3amoJaHuTE Tab-
auny.
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CpaBHUTENbHAS XAPAKTEPUCTUKA OBBEKTOB
XMBOW U HEXMBOW NPUPOABI

Kputepuu (Bonpocei Ans CpaBHeHMS)

O6BbeKTbl HEXXMBOW
npupoasl

O6BbeKTbl XKMBOH
npupoasi

1. UmeroT 11 00 BEKTEI KJI€TOYHOE
crpoenue?

2. Heobxoxuma iu o6beKTaM 3HEPrud
JJIS1 CYIIeCTBOBAHH A ?

3. XapakTepeH JH 418 00beKTOB
obMeH BemniecTB?

4. CriocobHEI 11 06BEKTHI K pocTy ?

5. CBoiicTBEHHO J¥ 00BEKTAM
pasBuTHe?

6. O6nangaioT 11 0OBEKTEI pa3apa-
FKUMOCTBIO?

7. Crioco6HBI 1¥ 00BEKTEI I€PeIBH-
raTbcs?

B xauecTBe BBIBOJIa OTBeThTE Ha BOINPOC: KAKOBBEI OCHOBHEBIE CBOMCT-

Ba JKUBOTO?

5. Kakue emé npusHaku MOKHO B3ATh JJIA CPAaBHEHUS OOBEKTOB KU~
BOH ¥ HEXWBOH MPUPOAE! C LIeJIbI0 BHIABJEHUS OCHOBHBIX JKHU3HEHHBIX

cBOMCTB?

YpoBHM OPraHU3anUH KUBOM MaTePHHU

1. Maitre onpeneneHne NOHATHSA.

Vpoeenv opzarHu3ayuu HU60L mamepuu —
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2. CocraBbre cxemy.

YpOBHM OpraH13aumm X1eoi npupogas

3. Banonnure Tabaunmy.

YpoBHM oprasnsaumm xusos MmaTepum

Buonoruueckasn AnemeHTsl,

Yipostm opratmaaunn cucTema o6pasyiouue cucremy

1. MonerynapHbIH

2. Kaerounsrit

3. OpranuaMeHHBIH

4. ITonynAnMOHHO-BUAOBOI

5. DKOCHCTEeMHBIH

6. Buocdepubiit

B kauecrse BBIBOJIa OTBEThHTE Ha BOIIPOC: B UEM IIPOABJIAKTCA TaKue
CBOMCTBA KMBBIX 6uosornyecKux CHCTeM, KaK MHOTOYPOBHEBOCTE H

vepapxuyecKas OpraHu3anus?
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Pasgen

CRC RIS N N ) N ]

_ZRHBTRa

Tema 2.1. MeTtogsl umtonorumm.

KnetoyHas Teopus

Bovinoanenue 3adanuil, npednoieHHbLx HUdCE, NOMO-
Jcem eéam nywuLe Yycéoumds mamepuan 0 pa3éumuu 3HAHUU O
kaemke u éxnade 6 amom npoyecc eeruxux yuwénonx P.I'yka,
P. Bupxoéa, K. Bapa, M. lllneidena u T. Illéanna, 06 0CHO6HBLX
memodax yumonozuu. Taxsxce 6b. cmodxneme o6obwume ceou
3HaAHUA 6 obracmu KAemo4HOU meopuu, eé 0OCHO8HbLX TLONLOJNCE-
HUl U POLU 6 CMAHO6/LEHUU COBPEMEHHOU eCeCMmEeHHORAY -

HOU KapmuHhbL Mupa.

MeToas! uuToaoruu. Kierounasa reopus

1. Daitre onpenenenus nOHATHM.

IHHumoanozusa —

KaemoyuHnasa meopus —

2. BanosHuTeE TAGIUILY.

MeTogsl uMTonoruu

Metopn

O6nacT NPUMEHEHNSA

t b4




OkoHyamnme Tabn.

Metop

O6nacre npumeHeHns

3. ChopmynupyiiTe OCHOBHBIE MOJIOKEHHUS COBPEMEHHOH KJIETOUHOMN

TEOPHH.

4. OxapakTepuayiiTe pojib COBPEMEHHON KJIETOYHOI TEOPHUHU B CTAHOB-

JIEHUY COBPEMEHHOH eCTeCTBeHHOHAYYHOM KapTUHBI MUpA.
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5. Banonuure Tabauny.

MCTOPHH U3yHeHUsa KNeTkKu

fop

Yuénbin

Bxnapg B udyveHWe KNeTku
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Tema 2.2. XUMMYECKUI COCTAB KIETKM

Buinonnenue 3adanuil, npednorennbLx Huice, nomoxcem
6aMm nyHuLe yceoums mamepuan 0 XUMULeCKOM cocmaee Kaem-
KU; O PONLU HEOP2ZAHULECKUX U OPZAHUYLECKUX 6EULeCNE 8 KlLemKe.

OcoGenHocTH XHMHYECKOro cocraBa KJIIeTKH

1. IajiiTe onpeneseHUs MOHATHIA.

Kaemrka —
Mawxpoanemernmor —

ITpumepwr:
Mukxpoanemenmor —

Ilpumepor:
Yavmpamurposnemenmor —

ITpumeppr:

2. Cocrasbre cxemy.

BewecTea knetku
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3. 0 uéM roBopuT HayUHBIH AKT CXOACTBA SIEMEHTAPHOTO X HUMUYECKO-

ro cocTaBa OOBEKTOB JKUBOM U HEKUBOI NPUPOALI?

Heopraamueckue BeliecTsa.
Pouis BOaBI M MUHEPAJbHBIX BEI[ECTB
B 'KM3HENeATeJbHOCTH KIeTKH

1. aiire onpenenenus monsTHIA.

Heopeanuueckue seuyecmea —

Boda —

2. Hapucyiite cxemy.

Crpoetue Boabl

CTPOEH Me Monexkynsl BOAbI Ceasu MeXay Mmonekynamum eofabl

B
3.* Kaxue ocobennocTn CTPOEHMA MOJIEKYJ BOABI NPUIAIOT el YHHU-
KaJbHbIe CBOHCTBA, 663 KOTOPBLIX HEBO3MOJKHA KU3HB?
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4. 3anonuure Tabauiy.

Ponb BOAbI M MUHEpPANBHBIX CONEN B KNeTke

HeopraHuuyeckue sewiecrsa Ponb B Knetke

5. KaxoBo sHaueHme OTHOCHTEIBHOTO TOCTOAHCTBA BHYTPEHHEH! cpebl
KJeTKH B ob6ecrieyeHU M IIPOIIeCCOB €6 KU3HeAeATeTbHOCTU ?

6. B uém cocTouT HasHaueHUE OydepHEIX cHUCTEM XHUBBIX OPraHU3MOB
¥ KaKOB IPUHOUN UX QYHKIIMOHUPOBaHUA?
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Opranuueckue BemecTsa. Pojb yriieBoaoB, JUIIHI0B
¥ 0eJIKOB B JKM3HEAEeATEeJIbHOCTH KJIeTKH

1. Iaiire onpenenenns mouaTHii.
Opzanuveckue sewecmea —

Beaxu —

Junudvr —

YVeneeodvr —

2. Boummure B Ta6IHIy HEAOCTAOIIYIO HHADODPMAIHUIO.

CrpoeHue u GpyHKUMM OPraHU4eCKHUX BELLECTB KNeTKU

Oprannueckue
Beuwlecrea, Otoﬁauuoc:r:::-rogoen:n s DyHKUMM B KNeTKe
npumeps!

Benku: ansby-
MHH, MHO3HH,
reMorJo06uH

JHepreTudeckas

He aBasAmoTca 6uonoinumMepaMu.
CrnosxHbIe 3()UpEI TVIHIepHHA

M BBICIIMX KMPHBIX KHCJIOT.
OKHCIAI0TCA IO AeHCTBHEM
KHCJIOPOAa
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3. Yro norumaror oA fAeHatypamnuei 6enxa?

Hyxknaennossie kuciorsr, AT®
M Ipyrue OpraHuvYecKue COeNHEeHU S KIeTKH

1 JlaiiTe onipeiesieHUA TOHATHIA,

Hykxneurnoswvie kucaiomer —

Hykxaeomud —

Maxpoapzuueckas cés3b —

Komnnemenmaprnocms —

2. [lokaskure, 4T0 HYKJIEWHOBBIE KUCJIOTHI ABIAIOTCA OMOIOJIUMepaMu.

3. OxapakTepuayiiTe 0COGEHHOCTH CTPOEHMA HYKJICOTHIA.
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4. Kaxoe crpoeHue umeet Moserkyaa JHK?

5. Ipumenus npuHUKMI KOMIIEMEHTADHOCTH, IOCTPOMTE BTOPYIO Ie-

nouky mogexyasl [THEK:
T-A-T-U—-A-T-A-U-U-T—A-U

6. KakoBbl 0CHOBHBIE dyaxuuu JHK B K1eTKe?

7.4Yem mosiekyaa PHE ornuuaerca or monexyasr JJHK?

8. Yo o6imero B crpoerun monexysn JHK u PHK?
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Q. 3anonuure Tabauny.

Tunsl PHK v ux dyHkumm B knetke

Tunw PHK DyHKUMM B KNETKe

10. Yro rakoe AT®? Kakosa ero POJIb B KJIeTKe?

1 1. Kakogo crpoerne mosnexyast ATD?

12. Yro coboix npezacrasasapT ButamMuHabl? Ha kaxkuwe nase Gosbinue

rpynnel UX NOApPas3fesisaT?
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13. Banoanure Tabaumy.

ButammHbl 1 mx pone B OPraHM3mMe 4esioseka

Pone B opranusme
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Tema 2.3. CTpoeHme knetku

Buvinonanenue 3adanuil, npednodeHHbLX HUINCE, TLOMO-
Jeem eéam AyHuwe yceoumsv mamepuai 0 CMPOEHUU KaAemKu;
0 cxodcmeax u Pa3nuviuax 6 CmpoeHuu yrkapuomuieckrux u
NPpOKApPUOMU1eCKUX K1eMmoK, K/1eEMOK HUGOMHBLX U pacmeuuﬁ.

Crpoenue kiaerku. OCHOBHbBIE YACTH
U OPraHOMIbI KJIETKH, X CTPOoeHNE U DYyHKIMU

s Iaiire onpeaeseHUs MOHATHN.

Knemwrxa —

Opzanoudvt Kaemru —

Xpomocombr —

2 . HaszoBure o6s3aTeibHBIEe KOMIOHEHTHI KJIETKH.

*
3." Ilpusenure mpumeps! Ge3basepHBIX KIeTOK. O6BACHUTE OPUYHUHY
ux OeabazepHocTH. YeM OT/IMUAETCH KU3Hb 0e3bANEPHBIX KJIETOK OT

KJIETOK, UMEIOIIUX AApo?
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4. Baxouuure cXeMy.

Tuneil OpraHoMpgoe NoO CTPOEHUIO

OpraHougsl

MembpaHrHoro cTpoenus HemembpaHHoro ctpoerus

5. Banoxuure Tabnumy.

CrpoeHnue 1 pyHKUNM OPraHOMAOB KNETKM

OpraHoup Oco6eHHoOCTH CTPOEHHKS DyHKUMM

29




OxonyaHHe Tabn.

Opraxoup

Oco6eHHOCTH CTPOeHUS

DyHKUMM

6. Buimonaure nabopaTopHyIO pabory.

[puroTosneHue u onucaHme MMKPONPenapaTos KNETOK PacTeHME

Llens paboThi: BCHOMHUTE TEXHUKY MPUTOTOBJIEHUS BPEMEHHBIX MUKPO-
IIpernapaToB U 0co0eHHOCTH paboTsI ¢ 1a60paTOPHBLIM CBETOBBIM MUKDO-
CKONOM. BcnoMHUTE 0COGEHHOCTH CTPOEHU A PACTUTEIBHON KJIETKH.

O6opynosanue: MUKpPOCKON, HAGOP A/ MUKPOCKONIMPOBAHMA, JYKOBHU-
11a KPaCHOIO JIyKa, dJI0jed.

Xop pabotsi

Ob6serxm MN¢ 1. KiieTkH sNHaepMuca YellyHu JyKa

1. C moMoIbI0 NpenapoBaabHON UIJIEI CHUMMUTE dNUAEPMUC C BHYT-
peHHel CTOPOHBI YelIyH JIYKOBHUIIEI iyKa. [loMecTuTe eé Ha IpeaMeTHOE
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CTEKJIO B KaIlJIKD BOAEI ¥ Halcpox'«i're IMOKPOBHBIM CTEKJIOM. PaCCMOTpHTE
Ipenapar Ip4 MaJoM U OOJIBIIIOM yBeJWYeHUH MUK DPOCKOIA,

2. 3apucyiiTe HECKOJBKO KJIETOK, OTMETHB KJIETOUYHYIO CTEHKY C [0~
paMu; MIa3MaTUYecKyio MeMOpany; HUTONJIAa3My; APO; BAKYOJIb C KJle-
TOYHBIM COKOM.

O6sexm N° 2. KneTku JucTa 3JI01eH

1. OrgenuTre OT cTebJIA JUCT ¥ MOJIOYKHUTE €ro HUKHell CTOPOHOH Ha
IIpeJMeTHOe CTEKJIO B KaILIIO BOJAbl, HAKPOHTE MOKPOBHLIM CTEKJIOM H
paccMoTpHTe IIpK MaJoM u 6osbinoM yBenudeHun. O6paTure BHUMaHue
HAa TO, YTO JIJACT COCTOMUT BCETO M3 ABYX CJIOEB KJIETOK.

2. 3apucyiiTe HeCKOJBKO KJETOK (Jydlle Te, KOTOPble HaXOAATCH
OaMiKe K Kpaio JIUCTa), OTMETHB KJETOYHYIO CTeHKY, BaAKYy0Jb, MHOI'O-

YHCJIeHHbBIe XJIOPOILJIacThl, HATOILJIA3MY .
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7. Yro mpencraBaAioT coGoil KiaeTouHble BKI0UYeHHs? KakoBo ux Ha-

3HayeHUe?

JyKapuMOTHYECKHEe M IIPOKAPNUOTHYECKHUE KIeTKH.
Crpoenue 1 QyHKIHH XPOMOCOM

1. HaiiTe onpeeseHUs IOHATHMA.

Sykapuombvt —

ITporkapuomur —

AapobbL —

Anaapobvr —

2. BuimosnaunTe JabopaTtopHyo pabory.

HabniopeHue knetok pacTeHuit u XMBOTHbIX NOA MUKPOCKOMOM
HQ roTOBbLIX MMKPONPENApPaTax U MX ONMCAHUE

Llel'lb pa60'ru: paccMoOTpeTh KJeTKH 3YKapHOTHYeCKHX OPraHM3MOB M UX
TKaHel IIog MUKPOCKOIIOM, CPABHHUTH 0CcO0EHHOCTH UX CTpOeHHsd.

O6opyaosanme: MUKDPOCKOII, TOTOBbIe MUKDONPenapaThl pacTUTeIbHOMN
(3mugepMucC JIHCTA IeJaproOHUM), JKUBOTHOM (3NMTeInaIbHad TKaHb —
KJIETKH CJAM3UCTON! POTOBOH IIOJIOCTH) KJIETOK.
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Xop paborsi

1. PaccmoTpuTe 1oy MEKPOCKOIIOM I'OTOBBI€ MEUKpOIIpenapaTsl pac-

THTeJBbHBIX 1 A HUBOTHBIX KJIETOK.

2. 3apucyiiTe Mo OLHOH PACTHTEJLHOMH B )KMBOTHOH KJieTke. [loamu-

IIIHATe UX OCHOBHBIE YaCTH, BUJHUMBIe B MUKDOCKOII.

3. CpaBHHUTe 0COOEHHOCTH UX CTPOEHHUH.

O yéM CBUM/IeTeJIbCTBYET CXOJACTBO KJIETOK PACTEeHUI M YKUBOTHBIX?

3. BanonnuTe TabauILy.

CPGBHEHHG KNeTok NnpoKapuoT 1 3yKapUuoT

Kpurepumn cpasHeHns

MpokapuoTsi

JyKapHOTbI

33




OxkoHyaHue Tabn,

Kpurepum cpasHenns

Mpokapuorel

SykapuoTsi

4. HapucyiiTe cxeMaTH4YHO CTPOEHHE XPOMOCOM IPOKAPUOTHYECKOH U
9YKaPHOTUYECKOU KieToK. [lognummuTe nx OCHOBHBIE CTPYKTYPHI.

CKHX M IPOKAPHUOTHUYECKHUX KJIETOK?

YTO HMeIoT 06IIero U YeM OTIMYAIOTCH XPOMOCOMBI HYKaPHUOTHYE-
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5. Hapucyiite kak MosHO 6osree mogpo6GHO CTPOEHHUE XPOMOCOMBI 9yKa-
puorudeckoit kirerku. I[lognummuTre Bce CTPYKTYPEL.

6.I'quemy Y4YEHBIe CUMTAIOT, YTO NPOKAPUOTHI SABJAIOTCA Haubosee

APEBHHMH OpraHM3MaMM Ha Hamlei niaasere?

CxoxcrBa M pa3IM4Yus B CTPOCHUH KIIETOK
JKMBOTHBIX, PACTeHHH U rpuboB

1. JaiiTe onpeneneHus MOHATHMA,

Canpompoghor —

IHapasumbr —

Cumbuornmur —
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2. IIpeacTaBuTE M KAKUX [APCTB XKUBOM IPUPOALI COCTOSAT U3 dYKAPH-

OTHYECKHNX KJIETOK?

3. BuinonuuTe 1a60paTopHyIo pabory.

CpaBsHeH1e CTPOEHUS KNeTOK PACTEHUM M XMBOTHbIX

Llens pabortsl (3anuinTe caMOCTOATEIBHO):

O6opynoeaHne: MUKPOCKOII, I'OTOBble MHKpONpenapaThbl KHUBOTHBIX
M PACTHUTEJbHBIX KJIETOK.

Xop pabortei

1. PaccmoTpuTe 1moj MUKDPOCKOIIOM IIpeJJIOKeHHbIe BaM 00pasiibl
KJIETOK »KUBOTHBIX U PACTEHUH.

2. PacecMoTpuTe cXeMbI CTPOEHHUA 3TUX KJIETOK, IpeJCcTaBJIeHHbIe HA
PHCYHEKE.

1

—_

4 2
¥ 3
9 4

5
5 6

10

7
8

8
10

11
11

12
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3. BanoaHuTe Tadbnuny «CTpoeHHe KJIETOK 3YKaApHOT», IPUAEDIKH-
BasfACh CJIeAVIOIIero ImiaHa:
1) ycraHOBUTE, KAKUM OPraHU3MAaM IPUHAAJIEKAT KJIeTKHU, 0003HAa-
yeHHBIe OyKBamMu A u B;
2) 0603HAYBTE COOTBETCTBYIOIIUMH LU pPaMyU OCHOBHBIE YACTH KJe-

TOK;

3) cpaBHUTE CTPOEHUE KJIETOK, IIPeABApPUTEeIbHO 0603HAUNB 3HAKA-

MH «+» ¥ «—» HaJW4YHe Y HUX COOTBETCTBYIOIIHMX YacTei.

Crpoenue knetok sykapuot

Knerounsie crpykrypsi

A

O6omouka

Memb6pana

Iluronnasma

fAnpo

Axpeimko

Bakyouns

JHpomIa3zMaruyecKas
CeThb

KieTouHBI HEHTD
(menTpHOIH)

Muroxonapuun

XopomniaacTsl

Annapar N'onprxn

PubocoMel

B kauectBe BBIBOJla OTBETHTE Ha BOIIPOC: OT 4Yero 3aBHUCHAT ocobeH-

HOCTH CTPOEHH A KJIETOK 3YKaApHOTHUYEeCKHUX Oprannsmon?
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4. OxapaxTepusyiite 0COGEHHOCTH CTPOEHHS KJIETOK IPHGOB IO CpaB-

HEHUIO ¢ KJIeTKaMH JPYTUX 3YKapuoT.

Tema 2.4. Peanusaums HacnencTBeHHOM

MHpOPMaLMK B KIETKE

Boinonnenue 3adanuil, npedioHeHHbLX HUNCE, TLOMO-
wcem eam nywuwe yceoumsv mamepuan o JHK wax o nocumene
Hacnedcmeennol unpopmayuu; 0 npoyeccax ydeoenus mone-
kynvt AHK 6 knemxe; 0 3HaweHuU nocmoancmea wucaa u ¢op-
MbL XPOMOCOM 6 KLeMKAX; O 2eHe U 2eHemuiecKkom Kode; o ponu
2eno06 6 6uocunmese 6enkxa.

Peammsanusa HacreqCTBEHHOM HH(OPMAIIMH B KIETKe

1. Daitre onpeleJeHus TOHATHI.

Penaurxayus JHK —

I'en —

TI'enemuveckuil ko0 —

Tpanckpunyus —

Tpancaayus —
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2. KakoBa, Ha Bani B3rJisj, OCHOBHAS IIpHYHHA HH,E[HBHI[Y&JIBHOﬁ HeIlo-

BTOPHMOCTH KaxXJ0# 0co6K oprasmuaMoB?

3. Kaxoea poas [THK B nepenaue reserudeckoit muagopmanuu?

4. Kaxoso snauenue yasoenus [JTHK B kireTke?

5.Hpnmenn3 NPUHIKAI KOMIIJIEMEHTAPHOCTH, IOCTPOHTe IIOCjIefoBa-

TeJbHOCTH HYKJIeoTun0B Mosiekyasl HPHK, o6pasyiomieiics B pe3yJibTa-
Te TPAHCKPHUIIIHH.

OIHK T—A-T—-U—-T—A—-A-T—-A-U-U-T
u PHK

Hcnonsaya Tabauny reHerudeckoro koga (cm. Tabu. 6, c. 97 yued-
HUKa), sanumure Haubojiee BePOATHYIO IOCJIEJ0BATEIbLHOCTH AMUHO-
KHCJIOT B IMOJMUMNENTHIHON I[eloYKe, KoTopasa OyaeT CHHTe3MpoBaHa 110
uPHK B pesysibTaTe TPaHCIAIUH.

6. Kax BbI IOHMMaeTe yTBepxaeHue: «'eHeTUYECKHUI KOJI yHUBepCcaJleH

IJIA BCeX KUBBIX OPraHM3MOB Ha HaMIel riaHeres» ?
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Tema 2.5. Bupycei

Buvinoanenue 3adanHuill, npediodeHHbLX HUNCE, TOMO-
Jcem 6am Lyvwue ycéoums mamepuan o 6upycax, o6 ocobennoc-
max ux CMmpoeHuUsR U PA3MHONEHUR; O SHALEHUU 6UPYCOE 6 NPU-
pode u KHuUu3HU Henoeexa; 06 obwux mepax nNpPoPuULAKMUKU
eupycHbLx 3abonesanuil; o CITH/[e u ezo npogpunaxmure.

Bupycsl
1. Haiire onpejeeHus MOHATUHN,

Bupyc —

Baxmepuogaz —

2. Yro BaM u3BeCTHO 06 UCTOPUU OTKPBITHUS BUPYCOB?

3. Onumure ocobernocTH CTPOEHHUS BUPYCOB.
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4. KakoBbl 0COGEHHOCTH >KM3HEZEATEJIHLHOCTH BHDYCOB KAK JKHBBIX

OpraEusmMoB?

5.Rpa’mo oxapakTepuayiTe MexXaHHU3M B3aUMOAelCTBUA BHPYCOB C

KJIETKOM.

6. Tlouemy BHPYCHI HA3BIBAIOT BHYTPUKJIETOYHBIMHY I1APA3UTAMU?

7. B uém cocTouT 0coOBIi MeXaHM3M NPOHUKHOBeHUs GakTepuodaros

B KJIeTKY?

8. Kax mpomcxoauT pasMHOMKeHUe BUPYCOB?
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9. KakoBa poss BUDYCOB B IPHPO/E U KU3HHU YeJoBeKa?

10. 3anonuure Tabauny.

Bupycel 1 BupycHble 3a6onesanus

O6nexT nopameHus

3a6onesanmne
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11. Yro rakoe CITUJ] 1 KaKOBBI OCHOBHBIE MephI ero MpoduaakTuKru?




Pmeﬂ}.......

L

iOprannam

Tema 3.1. Opraunam — eguHoe uenoe.

MHoroobpasue opraHmamos

Bouinonnenue 3zadanuil, npednoieHHbLx HUNCE, NOMO-
JHcem éam nyvwe yceoumsv mamepuan o6 opzanuime Kax edu-
HOM Yenom; 0 MHOz006pasuu Opzanu3mos: OOHOKLEMOUHBLX,
MHOZOKLEMOULHbLX U KOLOHUALbHbLX.

Opranusm — eguHOe 1eJI0€.
MHuoroo6pasue opraHu3MoB

P JaiiTe onpeneseHne MOHATHA.

Opzanusm —

2. Yto umeror obIIero u yeM OTJIMYAIOTCA MEMXAY co60i OLHOKIEeTOU-

Hbl€, MHOI'OKJIETOYHBIE U KOJIOHHAJBHEIE opraﬂuamm?

3. Kak obecneumsaercs B OpraHM3Me B3aHMMOCBA3b (PYHKIIMOHHPOBA-
HHUA BceX opranoB? OTBeT NOSICHUTE HA IPUMepe OPraHu3Ma YeJI0BeKa.
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4. 3anonauTe Tabaumy.

Muoroobpasue opraHnamos

OpraHusmsl

Oco6eHHOCTH CTPOEHUS
M KM3HEeQeaTenbHOCTH

Mpeacrasurenn
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Tema 3.2. ObMeH BeLLecTs 1 npeBpaLyeHmne

3HEpPrum — CBOMCTBO XMBbIX
OPraHn3amos
Boinonnenue 3adanuili, npednoxcennvix HUNCE, NOMO-
Jdem eéam nyvwure ycéoumsv mamepuan o6 obmene sewecme u
npeépauyeHuu Inepzul KaK 0 6axcHelulem C60UCmee HUbLx Op-

2anu3mos; 06 ocobennocmax obmeHna eewyecmé y pacmenuil,
weueomuovix u 6axmepuil.

O0Men BemecTB ¥ NpeBpalieHne JHEPIrUH —
CBOMCTBO JKMBBIX OPraHM3MOB

1. Haiire onpezeleHUs NOHATHHA,

I'omeocmas —

ITnacmuveckuii obmern —

IHepzemuueckuii 06MeH —

Mema6oausm —

2. Kakoso sHauenue noAepaHUs rOMeocTasa B opraiusme?

3. Kaxyio poss urpaior epMeHTH B MeTabotuyecKux npomeccax?
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4. BanonuuTe Tabaumy.
DepmeHTbl 1 UX GYHKUMUM

Hassanne pepmentor DyHKYMM B OPraHMIme

5. Kakoe 3HaueHHe HMeeT Cﬁ&JI&HCHpOB&HHOCTB U CKOODOIHMHHDPOBaH-
HOCTB IPOIeCCOB ACCHMHUJIANNY U JTUCCUMHUJIAINYT B opranname?

Oco6eHHOCTH O0OMEHA BeleCcTB Y PACTEHUH,
JKMBOTHBIX M OaKTepuH

1. Iaiire onpegenenus moHATHIA.

Asmompopor —

I'emepompogot —

domocunmes —

Xemocunmes —
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2. Banonaure Tabauny.
CpasHutensHas xapaktepuctuka ¢as potocuHTesa

MNapameTpsol Ceevosas ¢paza Temnosas pasa

1. MecTo peaknuu B XJIOPOILIACTAX

2. YcioBuda peakuuii

3. MCTOYHMK 3HEeprun

4. Ucxomgasie BemecTBa

5. IIpoayxTer peaxkiuu

3. Kakue Bemecrsa He0OXOLMMEL xeMoTpodaM AJsA CHHTe3a CJIOMKHBIX

OpraHMYecKHUX cOeJUHeHn?

4. ITpuBesuTe mpuMepBl IPOIECCOB, 0GECHEYUBAIOIIUX XeMOTPOGhOB

IePBUYHOM 9Hepruelt 115 XeMOCHHTe3a.

5. Banoanure TadJIHILy.

CpaBHuTENbHAS XOPAKTEPUCTUKA NPOLLECCOB
$OTOCHHTE3A U XEMOCHHTE3Q

Xapakrepucruka ®DovocunTes XemocuHTes

IIporerkaer B

Hcnonsayerca aHeprus

Obpasyiores
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Tema 3.3. PaamHoxeHne

Buinonnenue 3adanuii, npednoNeHHBLX HUNCE, TOMO-
Jcem eéam Aywule Ycéoums mamepuan O pa3mMHONCEHUU KAk
eéadcneliwem ceolicmee opzanu3moé; 0 JeneHuu KAemMKU KAk
ocHOG8e pocma, pa3éumua U pa3MHONCEHUA OPZAHU3IMOE; O PO~
yeccax nono6ozo u 6ecnonozo pa3mMHONCEHUR; 06 onnodomeope-
HUU U €20 3HAYEHUU.

Pa3mHOXKeHHne — CBOMCTBO OPraHM3MOB.
Jlenenne KJIETKH KAK OCHOBA POCTa, PAa3BUTHA
U pa3MHOKEHH S OPraHu3MoOB

1. IlaiiTe onpezesieHUA TMOHATHIA.

PazmHoxrcenue —

KaemouHvlilt UKL —

Mumosz —

Amumos —

2.Hoqemy pasMHOXKeHHe CUMTAT OAHHM H3 Ba)KHEWNINX IJTAIOB

WHIUBUAYAJIBHOIO Da3BUTHS opraEuaMoB?

49



3. PaccmorpuTte mpejcraBieHHbIE HA PUCYHKE MHUTOTHYECKHMH ITHMKJI
COMaTHYeCKOM KJIETKHU YeJIOBeKa U 3all0JHUTe Tabaumy.

MuTtoTruyeckmnin uMkn coMaTMYecKol KNeTku

Crapgusa MNMpoucxopsuwme npoyeccs

M

4. Haszosure IIepuoAbl MUTOTHYECKOI0 IIHKJIA KJIeTKH, 0003HaUYeHHbBIe

Ha pUCYHKe Bblllle OykBamu A u B, u oxapakrepusyiite 6uosornueckoe
3HaueHHe KaxJoro U3 HUX.

A— B

50



5. Banonaure Tabauny.

Da3zbl MMTO3C

Da3spl MHTO3A XapaKTepHcTMKa NPoLeccos

6. Uro raxoe anmonroa? KakoBo ero 6mojoruyeckoe 3HadyeHue?




7.* 9o IIPOMICXOAUT B OPraHU3Me B Pe3yJIbTaTe HAPYIIeHU A IIPOIECCOB

amorrosa?

8. s Kakux KiaeTok XapakTepeH aMuTo3? IIpuBenuTe npumepsl.

Becnonoe pasmuoskenne

1. Daiire onpene/JleHUs MMOHATHIA,

Becnonoe pasmruoncenue —

Bezemamueuoe PA3MHONCEHUE —

2. Kakosa f6uonoruueckas poas Gecrosnoro Pa3MHOMXKeHUuA ?
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3. Cocrasbre cxemy.

PaamHOXeHWE OPraHU3MOB

IlosxoBoe pasmHoKeHue. Meito3

1. Iaitre onpeneseHus TOHATHH.

ITonosoe pazmHoNeHUue —

ITonosoll npoyecc —

Meiioz —

Tamemubt —

2. Kakosa 6uosioruuecKas poJjb II0JJOBOTO pasMHOMKeHUuA?
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3. BanosauTe Tabauiy.

®azbl Melto3a

Da3b meiosa

XapakTepHcTHKa Npoueccos
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4. Baxonunute cxemy.

M3ameHeHne xpomocomHoro Habopa knetok (n)
u uncna monekyn [1HK (c) 8 npouecce meiosa

Uurepdasa

Hauano nenenus

| penexue

|| penexue

Yucno xpomocom — 2n
Yucno monekyn AHK — 2¢

Pennukaums

EVANEIVAN

5. Kaxue crioco6s! IIOJOBOrO PA3MHOKEHHA BAM U3BECTHbI?
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6. Pacemorpure B yueGuuxke puc. 51 ma c. 123. Banonxaure Tabauiy.

O6pasosaHue nonossix knetok (rametorexes)

Dazwl

Tun n oco6enHocTn
Aenexus

Oco6eHHOCTH CTPOEHUA W PA3BUTHE KNETOK

MYMCKOro opraHMima MEeHCKOro opraH1ama

7 Oxapaxrepusyiite GUOJIOTHYECKYIO CYIIHOCT raMeTOoreHeaa.
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8. Paccmorpure pucyHok. Omnpenenure, KAKue PHCYHKH COOTBETCTBY-
JOT MHTO3y, a Kakue — Meiody. OObACHUTE, IO KAKKM IPU3HAKAM
BBl IIPOBEJH DA3JMuUeHHe ITUX IpoleccoB. Pacmpenenurte nudposbie
obosHauenus (1—12) B cooTBeTCTBUM C IPHHAAJIEHHOCTHIO n3obpa-
sKEHHBIX (a3 K TUIIAM JeJIeHUA KIeTKH, B II0CIe0BaTeIbHOCTHA UX IIPO-

TeKaHHudA.

Muro3s:

Meiio3s:
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OnromoTrBOpenue u ero 3HaYeHHE

1. HaiiTe onpefieleHUA MOHATHIA.

Onaodomeopenue —

Suzoma —

Heoiiroe onnodomeoperue —

2. Kaxosa 6uosornueckas poss OIJIONOTBOPEeHUA?

3. YemMm BHenIHee OIIIOAOTBOPEHUE OTJIUYAeTCH OT BHYTpeHHero?

4. B uém CYTh ABOMHOTO OILIOJOTBOPEHHA YV IBETKOBBIX pacTeHUH?
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Tema 3.4. VIHauBmayansHoe passutme

oprax1ama (oHToreHes)

Buvinonnenue 3adanuil, npednoNEeHHBLX HUI}E, NOMO-
scem éam nywuie ycéoumsv mamepuan o6 ocobennocmax undu-
6udyanvHo20 pa3éumusn Opzanu3ma (onmozeHne3a) u npuiuHax
ez0 Hapyuwenun; 06 ocobennocmax UHOUEUOYANLbHOZO PA36EU-
musa uwenoéexka u ez0 penpodyKkmuenom 300poeve, O nocneo-
cmeunx 6AUAHUA ANKOZONA, HUKOMUHA, HAPDKOMUYeCcKux ée-
wecme Ha pa3éumue 3apodvluLa Herl06eKa.

NuaguBuayajJbHOe pa3BUTHE OPraHN3Ma (oHTOTEHE3).
IIpuunHbI HAPYIIeHH A OHTOTreHe3a

1. JlaiiTe onpesenesus NOHATHIA.

Onmozene3d —

Memamopgho3 —

ITrayenma —

2. Kaxoe GHOJOTHUECKOe 3HAUeHUe HWMeeT CYIIecCTBOBAHHE JHUHMHOWT-
HOM CTaAWH PA3BHUTHUS B KH3HEHHOM ILHUKJIe HEKOTOPBIX JKUBOTHBIX ?
OTBeT NPOUJIIOCTPUPYHTE KOHKPETHBIM IPUMEPOM.
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3. Banonnure Tabruny.

Tunbl oHTOreHesa

Tun onTorexesa Xapaxktepuctuka Mpumepsi

4. CPORH IIEPHOZOB OHTOreHe3a y Pa3HBIX »XWBOTHBIX HEOJMHAKOBHI.

BhICKaXKUTe IpPEeAoNoKeHHe, OT Yero OHM 3aBUCHT. IIpuBeaure npu-
MepBHI.
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5. PaccMOTpHUTe PHCYHOK, Ha KOTOPOM H300pakéH XU3HEHHBINA IIUKJI

MHOTOKJIETOUHOI'0 JKMBOTHOTO Ha npuMepe psidbi. Iloamumure, 9TO
nsobpakeno mox uudpamu 1—9.

| [ b6—
[ T /-
3— [
. R

S5—__

Kakue 3 yKa3aHHBIX Ha PUCYHKE 3TarnosB OTHOCHATCHA K 3M6DHOH&JH:‘

HOMY IEepHOAY Pa3BUTHA? Kaxwue srans! o1-

HOCATCH K OCTIMOPMOHAIBEHOMY IIEPUOAY?
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6. KakoBs! ocHOBHBIE OPUYMHBI, BEI3LIBAION[NE HAPYIIIEHUA OHTOreHe3a ?

7 . Bemmosnaure CaMOCTOATeNbHYIO pabory.

BuisBneHme npusHakos cxoacTBa 3apoabiluei Yenoseka
M APYTMX MNEKONMTAIOLMX KOK BOKQ3ATENbCTBO MX POACTBA

Lens paborsi: BeiABUTE nmpusHaku cxomcTsa 3apoJbIlllell YesoBeKa W
APYTHX MJIEKOIIUTAIONHX.

Xoa paborei

1. Paccmotpure puc. 71 mac. 191 y4yeOHHKA.
2. BeiAiBUTE 4epTEI CXOACTBA 3apOXBILIeH YeJIOBEKA C 3aPOABIIIAMHU

CBHUHBH.

3. OTBeThTE Ha BOmpoc: 0 uéMm CBHU/IETEIECTBYET CXOACTBO 3apPOAKI-

mrei?

8. Cohopmynupyiite cyTs 6uoreneTHuecKoro 3aKOHA.

9.V susorubIx BCTPEYaloTCA NUKJBI DPA3BUTHSA C IIOJHBIM ¥ HETIOJTHBIM
npeBpameHueM. YeMm OTIHYAIOTCHA 3TH THUIILI passutua? Ilpusegute
[IPUMEDBI JKUBOTHBIX, AJIA KOTOPBIX OHU XapAKTePHEI.
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HNuauBuayaJibHOE Pa3BUTHE YeJIOBEKaA.
PenpoayKTHBHOE 310POBbE UeJIOBeKa

1. Ilaitre ompesenenus noHATHIA.

OMmOpUOHANbHBLIL nepuod pazéumui —

ITocmambBpuoHanbHbLil nepuod pa3sumusi —

Penpodyxmueroe 300posve —

2.* Banonaure Tabmumy.

Sransl MHAUBUAYANBHOIO pas3suUTUA yenosekda

3ran

Xapakrepucruka
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3. Coorrecure OprasHbl ¥ CTPYKTYPHI OpraHU3Ma YeJIOBeKa ¢ 3apobIlle-
BBIMH JINCTKaMM, U3 KOTOPBIX OHHM (hopMHpyIOTCA B mpouecce audde-
PEHIIMPOBKH KJIeTOK. BHecuTe B Tabauny coorsercTByomue udpsl.

3apoabileBblit NMCTOK

Opranbl U CTPYKTYpPbI Opranusma

DHTOHEepMa

JKTOmEepMa

Meazogepma

1. Bryxpaomuit Heps
2. 'onoBHOI Moar

3. Henynox

4. KpoBeHOCHBIE COCY B
5. JIérkue

6. MeIrmis:

7. Ileuenn

8. ITosoBEIe skemesnt

9. ITouknu

10. Cepaue

11. Crener

12. CiaronHbIE Keye3n!
13. CuuHHOM MO3T

14. ToncThlii KHIIEYHUK
15. Suuaepmuc Koxu

4. Kakoe Baumanne OKa3bIBAIOT AaJIKOr0JIb, HUKOTHH, HapKOTHYeCKHe

BellleCTBa Ha Pa3BUTHeE 3aPOALIIIA YeoBeKa?

5. Yo norumaror I10/] 3I0POBBIM 06pa3oM KU3HMU?

6. Kakoso 6uonornueckoe 3HaYeHMe CMePTH Kak (UHAIBLHOH cTagmm

OHTOTeHe3a?
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Tema 3.5. HacnenctBeHHOCTb M U3MEHYMBOCTD

Boinonnenue 3adanuil, npednodeHHbLX HUNCE, NOMOdicem
éam nywule yceoumsv mamepuan 0 HACLEICMEEHHOCMU U U3-
MEHUYUBOCMU KAK 6ANCHeUUWuUX C60UCmeEax OpzaHUu3MmMoe; 0 ze-
Hemuke KaK HaAyKe 0 3aKOHOMEPHOCMAX HacledcmeeHHoOCMU U
U3MEHUUBOCTIU; O 3AKOHOMEPHOCMAX HACLED0E6AHUR, YCMAHOE-
nennvtx I'. Mendenem; o xpomocomnol meopuu Hacredcmeen-
HOCMU; O 3HAYEHUU 2eHEeMUKU ONA MeOUuYUHbL U CeeKYUU.

HacaeacTBeHHOCTh U HBMEHYHMBOCTh —
CBOMCTBA OPraHu3MoB. 'eHeTHKA KaK HayKa

1. IlajiTe onpeaesieHU s TOHATUAN.

HacnedemaserHHocmb —

Hamenyusocmbv —

T'enemukxa —

v 4 OxapaxkTepHuayiiTe BKJiaJ| U3BECTHBIX BaM YuYéHBIX B pa3BUTHe I'eHe-
TUKY KaK HayKH, 3al0OJHUB TabIuIly.

NcTopus pa3suTus reHeTUku

YuyéHbin Bxnap B pa3suTMe reHeTUKH
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OkoHyanue Tabn.

Yuéubin

Bxknap B pa3sutHe reHeTUKH

3. Kakue MeTOABI reHeTHKH Kak HayKH BaM U3BECTHBI?

4.B uém cocrout CYIIHOCTE I'MOPHMIOJIOTUYECKOI0 MeTOoNa MU3Y4eHUs

HacJIeZJOBAHUA IPU3HAKOB?

5. IToueMy ropox MOKHO CYMUTATH VAAYHBIM O0OBEKTOM reHeTHYeCKUX

uccaeqoBaHUM?

6. Hacnenosanue kakux nnap Npu3HaKoB y ropoxa uayday I'. Mexpgenn?

7. YTo MOHMMAIOT B reHeTHKe IO YHUCTON JUHUEH?
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3aKOHOMEPHOCTH HacCJIeIOBaAHMUA.
MoHnoru6puaHoe CKpenjiBaHue

1. JlaiiTe onpeaeneEusa NOHATHIH.

AnneslbHble 2eHbL —

T'omo3uzomHmbwlil Op2aHUIM —

I'emepo3uzomHubwlil opzanusm —

2. Y70 MOHUMAIOT IO MOHOTMOPHIHBIM CKpeluBaHueM?

3 ChopmynupyiiTe nmpaBuio efuHOOOpasus IrMOPUIOB MEPBOro MOKO-

JIeHH A.

4. ChopmynupyiiTe IpaBHIIO PACIIEITICHUS.

67



9. ChopmynupyiiTe 3aKOH YUCTOTHI TaMeT.

6. Vcnoneays o6lenpuHATEIe YCIOBHBIE 0603HAYEHUA, COCTABBTE CXe-
My MOHOrUOpPUAHOTO cKpemuBanusa. OxapaKTepusyiiTe Ha JAHHOM IIpu-
Mepe HUTOJOTHYECKHe OCHOBLI MOHOTMOPHUAHOIO CKPe{MBAHUA.

7 . Pemure renetnueck e 3a/1a4y¥ HA MOHOTHOPHUIHOE CKpeIlABaHue.

3adava 1.V apbysa senéuas OKpacKa IJiojla JOMUHUPYET Hal 1o-
J0caToif. OT CKpeIuBaHus 3eJIeHOILIONHOTO COPTA C I0JI0CATOIJIOAHEBIM
[I0JTy4eHbl TMOPUABI IePBOro MOKOJeHHUs, UMeIlue ILJIOABl 3eJIeHOoI
okpacku. I'mb6puasr nepeonsrInam u nonyaunu 172 rubpuga sroporo
noxosenus. 1) CKonpko THIIOB ramer obpasyer pacTeHue 3eJIeHOIJIO/-
HOoro copra? 2)Ckoasko pacTeHUiH F, 6yanyr rereposurorabimu?
3) CKONIBKO pasHBIX TeHOTUIIOB GyjeT B F,? 4) Cxkosnbko B F, 6yzner pac-
TEHU ¢ I10JI0CaTOM OKPACKO# M1040B? 5) CKOIBKO FOMOBHIOTHEIX pac-
TeHUH C 3eJ€HO OKpacKoii mIon0B 6yzxer B Fo?

Omeem:
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3adauwa 2. [InuHEHAA UIePCTh ¥ KOIIEK PelleCCHBHA 10 OTHOIIEHHUIO
K KOpoTkoii. J[IMHHOIIEPCTHAA KOIIKA, CKPEIlleHHas C IeTepo3uror-
HbIM KOPOTKOMIEPCTHBIM KOTOM, npuHecaa 8 koraT. 1) CKOJILKO THIIOB
ramer obpasyercs y kora? 2) CKOJIBKO TUIIOB raMeT ob6pasyeTcs y KOII-
ku? 3) CKobKO (eHOTUINYECKHU PasHbIX KOTAT B momére? 4) CKOIBKO
MeHOTUIIMYECKH pasHBIX KoTaAT B nomére? 5) CKOIBKO KOTAT B MOMETE

¢ JJIMHHOM IIePCTHIO?

Omeem:

MHOKecTBeHHbIE aJlJIeJIn.
AHaJau3upyoliee CKpeluBaHue

1. Naitre onpeneneEnsa NOHATHIA.

denomun —

TI'emomun —

2. Hoqemy MOHATHUSA 0 JOMHUHAHTHOM M pPelleCCHBHOM I'eHaX ABJAKTCA

OTHOCUTEJIbHBIMM?
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3. Yro normmaror noJ MHOJKECTBEHHBIM aJIJIeIN3MOM?

4. 3anonsure Tabauny.

Tunbl B3aMMOpEiCTBUS annenbHbIX reHoB

Twun B3aumopgencTeMs

Xapakrepucruka

Mpumep
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5. Yro Takoe aHaJHU3UpYoIllee CKpellliBaHle H KAKOBO ero nNpakTu4e-

CKoe 3HayeHHe?

6. PemmuTe reHeTHYecKyIo 3aa4yy Ha aHAJIU3HUPYIOlllee CKpelliuBaHue.

3adava. Benas okpacka BeHUnKa y QJOKca JOMUHUPYET HaJZl PO30-
Boit. CkpemeHo pacreHue ¢ 6esoff OKpacKoil BeHYHMKA C pacTeHuem,
UMEOLAM PO30BYI0 oKpacKy. Ilonyuero 96 ruGpuAHBIX pacTeHUH, U3
KoTOpHIX 51 MMeeT Genyio okpacky, a 45 — pososyio. 1) Kakue resoru-
bl UMeIoT poaurenbckue pacreHua? 2) CKOJIBKO THUIIOB raMeT MOXKeT
ob6pasoBaTh pacTeHue ¢ Gesoil oxpackoil BeHuuka? 3) CKOJBKO THIOB
raMeT MOKeT 06pasoBaTh pacTeHHMe C PO30BOM OKPACKOM BeHunKa?
4) Kakoe cooTHOmIeHue 0 (PeHOTUILY MOKHO OKHU/IATh B IIOKOJIEHUH F,

OT CKpeIIMBAHUSA MeXAy co00il rMOPHUAHBIX PacTeHH F, ¢ Geabvimu
nBeTKaMu?

Omeem:
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JAuruOopugHoe CKpenuBanue
1. JaiiTe onpeseyieHUss HOHATHIA.

Hueubpudnoe ckpeuwusarue —

Pewémwa Ilennema —

2. Kakoe cooTHomenme (beHOTHIIOB moONyYaeTcas NPU AUTHOPHUAHOM
CKPeInBaHUM aureTepo3uror? OTBeT NpOMJIIOCTPUPYIHTE, pacnucas
pemérky Ilennera.

A— B
a— b —
P X

lameTsi

Omeem:
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3. ChopmMyaupyiiTe 3aKOH HE3aBUCHMOTrO HAacJeNOBaHUA MPU3HAKOB.

4. Pemure resernuecKkue 3agauy Ha AUruOpUIHOE CKPelllNBaHHe.

3adawa 1.YépHasa OKpacKa y KOIIEK AOMHUHHMpPYeT HaJ IaJieBOii,
a KOpOTKasf LIepcTh — HaJ AMuHHONW. CKpeluBaJiCch YUCTOIIOPOJHBIE
HepcHACKHe KOIUKHU (J4€pHBbIe NJMHHOIIEPCTHBIE) C CHAMCKUMU (mane-
BBIe KOpOTKOIIEpCcTHEIE), [TonyueHHbIe rUOPU/BI CKPEIIMBAIHCE MEKAY
coboit. KakoBa BeposATHOCTH noJsiydeHus B F, 4ucTOmOpPOAHOro cHaM-
CKOI'0 KOTEHKA; KOTEHKA, (DEHOTUIIMYECKH IIOXO0XKero Ha MepCHICKOoro;

NJIMHHOIIEPCTHOTO I1aJIeBOT0 KOTEHKA (BBIPA3UTE B yacTax)?

Omeem:

Badaua 2.Y Tomaros oKkpyriasa ¢gopMa IJIOJAOB IOMUHHDPYET Hal
rpyLieBUAHONM, a KpacHas OKpacKa IIJI0J0B — Hall AenToin. OT CKpelu-
BAHWSA reTEePO3UTOTHOTO PACTEHUS ¢ KPACHON OKPACKOM U IpyLIeBUAHON
dbopMoO#l IIOAOB M KENTOIJIOAHOTO € OKPYIVIBIMH IIOAAMH IOJTyHe-
o 120 pacrenuii. 1) CKOIBKO THIIOB rameT 00pasyeT reTepo3uroTHOe
pacTeEde ¢ KpAacHOH OKPAacKO#W IJIOAOB M rpymesuaHoN Gopmoi?
2) CKoJIbKO pasHbIX (GEeHOTHIIOB MOJYYHIOCH OT TAKOTO CKpeluBaHusd?
3) CKOoJIBKO padHbIX T€HOTUIIOB MOJYYHJIOCH OT TAKOI'0 CKpelUuBaHuA?
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4) CKONTBKO TOJIYYHMJIOCH PACTEHHN ¢ KPACHOW OKPACKOH M OKpPYIJIO
topmoii nogos? 5) CKONBKO pacTeHMH MOJYYHJIOCH C KEATOH OKpa-

CKOM M OKPYIJIoH (pOpMOii 11101087

Omeem:

XPpoMOCOMHAsI TEOPHA HACJIEACTBEHHOCTH.
CospemeHnHbIe IpeacTaBICHUSA O T€HE ¥ TeHOMeE

|8 JlaiiTe onpesieIeHUs IOHATHIA.

Kpoccunzosep —

Xpomocomnas kapma —

2. B raxkom cJiydae IPOUCXOJAHUT HapyllleHHe 3aKOHA He3aBUCHUMOTI'0 Ha-

cJIeJOBaHUS NPU3HAKOB?
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3. Hanumure OCHOBHBIE MOJOMKEHHS XPOMOCOMHON T€ODHM HaClIe[CT-

Bennoctu T. Moprasa.

4. Chpopmynupyiite 3akon Moprasa.

5. OT Yero 3aBUCHUT BEpPOATHOCTE PacXoMJeHHdA IBYX HeaJlJiIeJIbHBIX

reHOB IIpM KpocCcuHroBepe?

6. Yro 1eKUT B OCHOBE COCTABJIeHAA NreHeTUYeCKHX KapT OpPaHHGMOB?

7. [lns 4ero COCTABJIAIOT XPOMOCOMHBIE KAPTHI?

HacaencrBeHHas M HEHaACJHeICTBeHHAA HU3MEHUYHUBOCTD

1. IlaitTe onpeseneHus TOHATHIA.

Hopma pearxyuu —

Mymayusa —
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2. BanoaruTe Tabsuiy.

Buasl mamernuymnsocTm

Bup nameHuynsocTn Xapakrepucruka Mpumep

3. Or uero zaBucsT npeaesibl MOAUMPUKAIIMOHHON U3MEeHUYUBOCTH ?

4. Y10 umeror ob1Iero u YeM OTIMYAIOTCA KOMOMHATUBHAS M MYyTAIH-

OHHAafA U3MEeHUYHBOCTE?
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5.* Banonanre Tabauiy.

Buabl myTaumia

Bupg myTauum

CreneHb BO3QeMCcTBMS HO FEHOTHN

Mpumep

6. Uro nogumaroT oA MyraresHsiMu paxropamu? I[Ipuseaure cooTBeT-

CTBYIONIME IPUMEDHI.
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HacnenoBanue Npu3HAKOB Y YeJIOBEKaA.
HacaencrBenHbIe 60JIe3HH YeJI0BeKA

1. HaiiTe onpenesieHUs MOHATHIA.

I'ennvie 3ab6one6arun —

Xpomocomruie Gonesnu —

2.* Banonuure Tabauny.

Hacnenosanue npusnakos y yenoseka

Mpusnak AOMHHAOHTHBIA

PeueccueHbIn

3 . Uro moHUMAaIOT o4 HacjJeLJOBaHMEM, CIlelJIEHHBIM C OOJOoM?
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4. Kaxue npuaHaky y yeJJoBeKa HACJIeAYIOTCS CLENJIeHHO C TI0JIoM?

5. Peinure regernuecKkue 3ajadyy Ha HAcCJeJOBaHWe IPU3HAKOB y YeJI0-
BeKa, B TOM YHCJIe Ha HacJieJoBaHue, CIleNlJIeHHOe C IT0JIOM.

Badavwa 1.V dyenoBeKa reH AJUHHBIX PECHUI] JOMHUHHDPYET HaJ re-
HOM KOPOTKHUX pecHull. HleHIMHEA ¢ ITHHHBIMA PECHUIIAMMU, Y OTIA KO-
TOPO¥# GBLIM KOPOTKHE PECHHUIIBI, BBIILIA 3aMY’K 38 MY»KUHUHY C KOPOT-
kuMu pecHunamu. 1) Ckoabko Tunos ramer obpasyercs y JKEeHIINHBI?
2) CkosbKO THIIOB ramer obpasyercss y My»kuunbl? 3) Kakosa Bepo-
ATHOCTH POXKJEHUA B JaHHO! ceMbe peOEHKA C AJIMHHBIMU DECHHIAMHU
(B %)? 4) CKOJIBKO pa3HbIX I'eHOTHUIIOB U CKOJIBKO (PEHOTHUIIOB MOJKET

6BITH CpeAy AeTell JaHHOM! CyNpyKecKol mapsi?

Omeem:
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3adava 2.V uyenoBeka cBoOOAHASA MOYKA yXa NOMUHHDYeET Haj
HecBOOOJHOM, a IIagKuii MoAOOPOJOK pelecCHBEeH IO OTHOUIEHHIO K
n0A00POAKY C TPEYroJbHONH AMKOM. DTH NPU3HAKH HacJeAyIOTCA Heaa-
BucuMo. Ot 6paka My’KUYMHBI ¢ HECBOOOJAHOM MOYKOH yXa M TPeyroJb-
HOU SIMKO¥M Ha MoAGOPOAKe U JKeHIHUHbI, UMeIlel CBOGOAHYIO MOYKY
yXa u MIagKui nof00posoK, POAUIICH CBhIH C IVIAAKHUM MOAGOPOAKOM H
HecBOOOAHON MOYKOH yxa. KakoBa BeposITHOCTH DOMKIAEHUA B 3TOH
ceMbe peG€HKa ¢ riaJKuM MOAOOPOAKOM M CBOGOAHON MOUKO yxa;

C TPEYTOJIbHOM AMKO# Ha mogdopoake (B % )?

Omeem:
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3adauva 3.V udeloBeKa IeH, BbI3LIBAIOINUN IreMO(DHUINIO, PelleCCH-
BE€H M HaxoAuTcsa B X-Xpomocome, a4 aJJbOMHMU3M 00yCJIOBJIEH ayTOCOM-
HBIM pPEleCcCUBHBLIM I'eHOM. ¥ pojauTeled, HOPMAJbHBIX II0 3TUM IpPH-
3HAKaM, poAMJICsA ChIH anbbuHOoC 1 remoduauk. 1) Kakosa BepoATHOCTH
TOT'0, YTO Y UX CIAEAVIOIIEero ChIHA IPOABATCA 3TH ABa AHOMAaJbHBIX IIPH-
snaka? 2) KakoBa BepoOsATHOCTE POXKJeHUA 3A0POBHIX Aouepei?

Omeem:
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3adava 4.TuneproEus y dejoBeKa onpejesieTcd JOMHHAHTHBIM
ayTOCOMHBIM I'€HOM, & ONITHYecKas aTpo(us BEI3LIBAETCS PelleCCHBHBIM
TeHOM, CLEIJIEHHBIM C MoJ0M. JeHIUHA C ONITUYECKOI aTpodueil BI-
XOAHUT 3aMysK 38 MY’KYUHY C I'MIEPTOHHEH, Yy KOTOPOro OTeIl TaKKe
cTpajaJl TUIIepTOHMel, a MaTh ObLia 3gopoBa. 1) KakoBa BeposiTHOCTS,
uTO peOEHOK B 8TOMH ceMbe OyaeT cTpagaTh o6enMu aHoMaauaMu (B % )?

2) KakoBa BepPOATHOCTH POXKAeHUSA 3M0pOBOro pebénka (B % )?

Omeem:
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Tema 3.6. [eHeTKa — TeopeTMyeckas OCHOBA

cenekumu. Cenexunn. buorexHonorus

Buinonnenue 3a0anuil, npednodNeHHbLX HUdNCE, NOMO-
Jcem éam nyvuile Yycéoumsv Mamepuan 0 ceneKyuu u e€ oCHos-
Hoix memodax — zubpudusayuu u ucKyccmeéennom ombope;
06 yuenuu H. H. Baéunoséa o yenmpax mnozoo6pa3us u npouc-
x0%c0eHua Kynsmypholx pacmenuil; o 6uomexnonozuu, eé 0o-
CIUMCEHUAX, NEePCneKmueax U Imuieckux acnexmax pa3eu-
mus HeKomopbsLX e€ HanpaéieHull.

I'eHeTHKA — TeopeTHUYECKas OCHOBA CeJIeKI[MH.
Ceneruusa v €é MeTOIbI

1. Iaiire onpenenenus nonaTHiA.

Cenexuusa —

Copm —

ITopoda —

II'mamm —

2. KakoBbI OCHOBHBIE 3a/Ia4H CeJIeKIIUY KaK HayKu?

3. Yro saBasercsa TeopeTnueckoii 6a3oii ceserun?
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4. Banonnure Tabauny.

MerTtoabl cenekuum

MeTop cenexkyumn

Xapaktepucruka

O6nacrs npumeHeHus
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5. Kakoe sHaueHue MMeeT CeJleKIUA B X03AUCTBEHHON AeATEIbHOCTH

yejioBeKa?

Yuenue H. 1. BaBujioBa o nieHTpax MHOrooopasusa
H IIPOMCXOKACHUA KYJIbTYPHBIX PACTeHHH

1s IaiiTe onpeneneHusa MOHATHM.

Ilenmp mHo0z000pa3us u npoucxoxr0enus —

Tomonozuvecruii pad —

2. CopmynupyiiTe 3aKOH TOMOJIOTHUECKHX PSAJOB HACJEJCTBEHHON

HU3MEeH4YHNBOCTH.

85



3. 3anonrure Tabauny.

LleHTpel npoucxoxaeHus KynbTypHbIX pacTeHMiM

LeHTp npoucxoxmaeHns Kynsrypo
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BuorexHo0rudg, €€ J0CTHKEeHU A
M MePCIEeKTUBBI PA3BUTUA

s JatiTe onpeneneHus MOHATHAM,

BuomexHoanozusa —

Kaemounas unicenepus —

I'ennas uniceHepus —

2. KaxoBa poJb GHOTEXHOJOTHH B NIPAKTUYECKOH JeATeJbHOCTH YeJsio-

Bexka?

3. KaxoBbl IepCIeKTUBE! pasBuTus 6uorexHomorum?

4. B uém BHI BHHTE BO3MOYKHbIe HETaTUBHEIE IIOCJIEJICTBUA HEKOHTPO-

JUpPYeMBIX HccaefoBaHUM B obnacTu 6uorexHomorun?
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Tema 4.1. VcTopus 3BONOLUMOHHBIX MaeH

Bovinonnenue 3adanuil, npednoieHHbLX HUNCE, TLOMO-
Hcem eam nyvuwe yceoumv mamepuan o6 UcCmoOpuu 3I60NI0-
YUuOoHHbLX udeu; o 3navwenuu pabom K.Jlunnesa, yuenusn
K. B. Jlamapra, s6onwoyuonnoti meopuu 4. Japeuna; o poru
960NIOYUOHHOU meopuu 6 (GOPpMUPOE6AHUU COBPEMEHHOL ec-
MeCMmEEeHHOHAYUHOU KAPMUHBL MUDA.

HcTropusa 3BOIIOIMOHHBIX HICH.
3unauenue pador K. Jlunnesn, yuenus JK. B. Jlamapka

1. Haiire onpeaeleHUe NOHATHUA.

Jeonoyus —

2. 3anonuuTe TabanAmy.

WcTopus passutus ssonoumonHsix uaei (no XX seka)

Wcropuueckun =
nepwoa Yuéubin Bxnapg B pa3snTHe 3BONIOLMOHHBIX AR
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OxoHyaHHe Tabn.

Ucropuueckuin
nepuop

Yuéubinn

Bxnap B passuTHe 3BONIOLMOHHBIX aeR

3. KakoBbl cuibHBIE U cJa0ble CTOPOHBI CUCTEMBI OPraHNYeCcKOoro Mupa

K. JIuanea?

4. ChopmynupyiiTe OCHOBHBIE IIOJIOKEHHUS 3BOJIOIMOHHON TEOPUH

JK. B. Jlamapka.
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5. 3a uro kpuTHKOBATH Teopuio J4L. B, Jlamapka coBpeMeHHHKH ?

6. Kakue nporpeccusmbie 4YepThl YCMAaTPUBAIOT COBPEMEHHBIE YUEHBbIe-

aBoJionMOHHUCTEI B Teopuu JK. B. Jlamapka?

IBosonHoHHOe yuenue U. lapeuna

1. Haiire onpenenenns monsaTmii.

DarxmopuL 380n10Y UL —

Hcerycemeennwiit ombop —

2. Kakue acmexTs: COIMAJbHON M Hay4HOI 0GCTAHOBKYU HaYala u cepe-
ausbl XIX Bexa crmoco6GcTBOBaNM, Ha Baml B3TJISA, paspaboTKe 3BOJIIO-

LuoHHOU Teopuu Y. lapsurom?
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3. Banoxuure Tabauiy.

Stansl xu3neHHoro nytv Y. [lapemna

3ran/cobbiTne
B wu3nun Y. Japsuxa

Bknap 8 popmupoBaHue
HOYYHOrO MMPOBO33pEeHUa yuéHoro
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4. ChopmynupyiiTe OCHOBHBIE TOJOKEHUS BBOJIOLUOHHOTO YUEHUS

Y. lapBuHa.

5. Banosnnure TabJIUILy.

CpaBHuTenbHas XapaKTEPUCTUKA 3BONOLMOHHBIX TEOPMUIA
X. b. Jlamapka n 4. JapsuHa

Kpurepuu cpasHeHus Teopwus XK. B. Nlamapka Teopus Y. Aapeuna
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6. KakoBo 3HaueHHEe 3BOIIONHOHHOTO yuenus 4. [lapBuHa 1J1a pasBU-

THA OMOJOrHYeCKON HaYKu?

Bopsba 3a cynmiectBoBaHue U €€ GopMsl

1. Iaiire onpenenenue mousaTus.

Bopuwba 3a cywecmeosanue —

2. BanosauTe TabIHuIy.

D opmbl 60pbbbl 30 CyLLECTBOBAHUE

Dopma
60opbbbi 30
cyujecreosa-
HHe

Kparkas xapakrepucruka

Bayrpu-
BHOBAS

Meox-
BHJIOBas

Bopsba ¢ He-
6aaronmpu-
ATHBIMH
YCIOBUAMHU
HEeyXHBOMH
TPUPOABI
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3. Kakas us dopm GopbOBI 3a CcylIeCTBOBAHME ABJIAETCH, IO BalleMy

MHEHHIO, caMoil Hanps»KeéHHo#? OTBeT NOsICHUTE.

EcrecTBeHHEII 0TOOP U ero hopMBbI

1. Haitre onpejeneHue MOHATHAA.

Ecmecmeennwiit ombop —

2. BanonuuTe TabaunIy.

Popmbi ectecTBeHHOro oT6opa

Dopma

ecTecTseHHoro Kpartkas xapakrepucruka Mpumep
or6opa

Crabunuau-
pyomuii

HBuxRyumit

PaspriBa-
oL MM

3. Yro siBasiercs cleicCTBUeM eCTeCTBEHHOro orbopa?
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4. B uém, Ha Ball B3rJsj, 3aKJO4YaeTcs TBOpYeCKada pPoOJib eCTEeCTBEH-

Horo orbopa?

5. Brinonaure na6opaTopuyio pa6ory.

MpucnocobneHne opraHnamos k cpeae obUTaHus
KQK pe3ynbTaTr AeACTBUS eCTeCTBEHHOro oTbopa

Llens pabortel (chopMynupyiiTe caMOCTOATENBHO):

O6opynosaHue:
Xop paboTei

1. PaccmoTpuTe BBIZAHHEIA BaM O0BEKT (PaCTUTENBHBIA MM JKHU-
BOTHBIM OPTAHU3M MJIH ero usobpakeHue).

2. Beigenure Haubosiee oueBUIHbIE IPUCIIOCOOJIEHUA K TeM YCIOBHU-
AM CpeZibl, B KOTOPBIX 00MTaeT JaHHBIM OPraHU3M; OIHIIUTE dTH KOHK-
peTHBIe Ipucnocobienus (IoyYeHHbIe JaHHbIe 3aHecuTe B Tabauiy).

O6vexr Ycnosus cpegbl Mpucnoco6nenns

3. OTBeTbTe Ha BOIPOC: MOMHO JIHX CUHUTATE, UTO BEIABJIEHHLIE BAMH
IpHUCIOCcObJeHUs HOCAT OTHOCUTENbHbIH xapaxTtep? [lokaskuTe CBOIO

MMO3HUI MO I10 3TOMY BOIIPOCY.
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Tema 4.2. CoBpemeHHOE 3BOMOLMOHHOE

yuyeHue

Boinonnenue 3adanuill, npedioieHHbLX HUNCE, NOMO-
Jdcem eéam ryvule yceoums mamepuan o 6ude u €20 Kpumepuax;
0 NONYnAYUU Kak cmpykmypHrou edunuye 6uda u eduruye 360-
AOYUU; 06 OCHOBHBLX NONONCEHUAX CUHMEMmU™ecKol meopuu
F60NIOYUU; O pe3yrbmamax 3601I0UYUL; O COXPAHEHUU MHO20-
o6pasus 6ud06 KAk 0CHOB¢e YCmoUuLue020 pazeumus 6uocgepst;
O NPpUMUHAX 6bLMUPAHUA 6UD0E; 0 GUONOZULECKOM nLpOzZpecce.

Bun u ero kpurepuu
1. Naiire onpejeaeHUs TOHATHH,

Buonozusa —

Kpumepuu euda —

2. BamonauTe TabauIy.
Kputepuu supa

Kputepwuii eupa Xapakrepucruka
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3. Bemoasure nabopaTopHyIO paboTy.

Onucanue ocobei Buaa no Mopponornyeckomy KpUTepmio

Ll.eﬂb p06OTbl: Hay4YHuThCA JejlaTh Mop(oJsiorudyecKkoe onyucaHyue OpraHua-
Ma; OLIeHHUTE 3HaUUMOCTE MOP(OJIOTHYeCKOTr0 KPUTePU OJsd ollpelesie-
HHUA OIPpUHaAAJNEeXKHOCTH JaHHOI'O Opraimusma K oupenenénnomy BHIY.

O6opynoeanne:
Xopa pabotsi

1. PaccmoTpuTe IpeAIoKeHHBIH BaM 00BEeKT.
2. Cpenaiite ero mopcosoruueckoe onucaHue (JaHHbIE 3aHECHUTE
B TabauIy).

O6vexr Mopdonoruueckoe onucaHue

OTBeThTe HA BOIPOC: MOXKHO JIM IPUHHUMATE OKOHUYATEJbHOE pelie-
HHe O IPpHHaAJJIEeXHOCTH 00beKTa HCCIeJOBAHUA K COOTBETCTBYIOILIEMY
BHAY HCKJIIOYHTEJBbHO Ha OCHOBaAHHH MODQJOJIOI‘H‘IECROI‘O RDHTepHH?

OTBeT NOACHHUTE.

4. Yo rakoe Buab-aBoitEuKK? IIpuBeauTe NpUMeEpHI.

5. Kax NpoABJAeTCHA IeJJOCTHOCTH BH}I&?

97



Ilonyasauusa — CTPYKTYpPHadA eUHUIIA BHAA
M eIMHHUIA 3BOJIIOLNHA

i JaiiTe onpeaeneHud MOHATHIA.

ITonyaayusa —

I'enogor0d nonynayuu —

2. Ilpuseaure NIpUMephl BBAXMOOTHOIIIEHUH OPraHM3MOB B IIONYJIAIUAX.

3. Y4ro H3y4daeT MONyJIANHUOHHAA reHeTuKa?

4. Kak BaumsioT MyTalHOHHBIE MIPOIeCChl HA reHeTHYeCKHUH COCTAB I10-

nyJaanuii?

5. Kakoe sHaueHue umeer MYT&HHOHHHﬁ npoinecc 4Jd 3BOJIIHOHHBIX

npeobpazoBaHmii?

6. BuinosnauTe nabopaTopHyio pabory.

Beisenenue nameHumsoct y ocobest ogHoro emuaa

Llens pabotsl (chopmymupyiiTe caMOCTOATENBHO):
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O6opynosanue:

Xoa paborei

1. PaccmoTpuTe npeAIosKeHHBIE BAM 00K ThI OHOT'O BHA.
2. CpaBHHUTe UX 10 MOP(OJIOTHYECKOMY KPUTEPHIO (LaHHBIE 3aHECH-
Te B TabuIy).

Snemenr

cpasHenus O6vexr 1 O6vexr 2

CnenaiiTe BBHIBOJ O IPUUYUHAX MOP(OJIOrMYECKOTO PasaInudyusa y 06%-

€KTOB HCCJIeJOBaHHA.

7.B uém NIPOABJAETCA CIOCOOHOCTH MONYJAIMK HpHcHocabiuBaThbCs

(apanTHpPOBaTHCA) K HOBBIM YCJIOBUAM Cpenbl?

JABMKYIIME CHJIBI 3BOJIOIMM U UX BIUSTHUE
Ha reHo(OHI NONMYAALUK

1. aitre onpeneleHuA NIOHATHMH.

Hpeiigp zenoe —

BoanbL HusHu —

Hzonayusa —
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2 . UTo IOHMMAIOT NOJ reHeTU4eCKHUM paBHOBeCHEM B IIOHYJIHLIH&IX?

3. BanosxHure TAGIUILLY.

Hapywenus renetnyeckoro pasHoBecus B NOMynsaumsx

WU3meHeHnus reHodponpa Mpuunnb Cnepcreue

HenanpagnesHsbie
(cnyuaiinbie)

HanpasiaeHnHubie

4. Kaxue 13 HasBaHHBIX H3MeHeHU reHo(OH/1a Oy IAIII MOTYT pac-
CMaTPUBATHCHA B KaUeCTBE 3BOJTIONUOHHBIX (hakTopoB? OTBeT IOsACHUTE.
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5. Cocrassre cxemy.

DBONIOUMOHHbIE DAKTOPSI

Pe3yasraTsl 3Boaonuu

1. JafiTe onpenenesus MOHATHII.

Mukpoagoanroyus —

Budoobpasosarue —

Maxpossonoyus —
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2. BanonHuTe TabIHIY.

Craanu mmkpo3asonioumu

Crapgwsa supoo6pasoBaHus XapakrepucTuka

3. YeMm oTIHYAIOTCS IpoIecchl aJJONaTPpUYeCKOoro 1 CHMIaTPUYEeCKOoro

BHA000pasoBaEuA?

4. CocraBbTe cxemy.

SBOMIOUMOHHBIA Npouecc
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5. Banonaure Tabaumny.

.D,O KA3aTensCcrsa MAKpO3BONOLUHU

Fpynna gokasarenscre Mpumepsi

Buonoruyeckuii nporpecc u 6HOIOrMYECKHUIi perpece
1. Naiire oInpejesieHAsI IOHATHIA,

Apomopgos —

Houoadanmayua —
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Hezenepayusn —

2. 3amonnuTe TabaMILy.

Tunbl 3BONIOUUOHHBIX U3MEHEHWH

Tun 3BONOUMOHHBIX

FRERERRA XapaxkrepucTuka Mpumepsbl
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3. KakoBbl 0CHOBHBIE HanpaBJeHusi spontonuu? IlpuBegure npuMepsl

KaXXJao0ro u3 Hux.

4. 3anonuure Tabauny.

CpasHutensHas xapakTepucTmka
Buonoruyeckoro nporpecca u buonoruyeckoro perpecca

Kpurepuu cpagHeHus Buonoruueckmii nporpecc Buonoruueckuin perpecc

5. Kaxopa, Ha BaIlI B3rIsAJ, POJIbL UeJOBEKA B IPoIleccax 6HOJOTHYECKO-

ro perpecca?
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CunTreTHueCcKas TeOPHA IBOJNIHHA

1. Ilaiire onpenenenne nousaTus.

Cunmemuueckasn meopua 360JaA0UUU —

2. BanonEuTe TAbIMILY.

Passutue ssoniounoHHoro yverus s XX seke

YuéHoin Bwnap B paszsuTve 3B0NI0LMOHHBIX MAEH
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3. ChopmynaupyiiTe OCHOBHBIE IOJIOMEHHUS (IIOCTYJIATHI) CHHTeTHUYEe-

CKOM TeOpPHH 3BOJIIHHA.

4. TloueMy MOKHO CYUMTATBH, YTO CHHTETHUECKAS TEOpHsA IBOJIIOIHH B
OCHOBHOM pa3BHBaeTcd B pycJie uaei, 3ajoxkeHHbix Y. [lapsuaom?
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JKCcKypcusa « MHOroo6pasue BUI0B.
Ce30HHBIE M3BMEHEHU S B IPUPOIE»
(OKPEeCTHOCTH LIKOJIBI)

Kpatkui oT4éT 06 akckypcum

Muoroo6pasue BUI0B

| A IlaiiTe onpefeleHUs IOHATHH.

Buopasnoobpaszue —

Ecmecmeennas kaaccu (,bu Kauusa —

Hdapeunusm —

2. HagoBuTe yYéHBIX, 3aJ0KMBIIUX OCHOBBI COBDEMEHHOMN KJacCHUpu-

KaloMy OpradHu3MoOB.
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3.* Banonuure TabaHUILY.

CooTHOLWEHME OCHOBHBIX CUCTEMATUYECKMX rpynn,
MCNONb3yeMbiX B KNACCUPUKALMM KXMBOTHBIX U PACTEHUM

Uapcreo Pacrenus Uapcreo XXusoTHbie

4. MoKHO JI¥ MCIIOJIB30BaTh JAaHHble CHCTEMATHKH [JIA JOKa3aTeJbCTBa

apoJsronuu? OTBeT 0GoCHYIiTE.

5. Kakoso snauenue COXpaHeHUud MHOroobpasmus BUAOB B npupoae?

6. Yo morumaror O/ yCTOMYUBELIM pa3BUTHEM O6uochepni?
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7 . BamosHuTE TA6IMAILY.

an‘-IHHbI BbIMMPAHUA BUOOB

MpuuKHb BBIMMPOHKS BUAOB Mpumepsi

Tema 4.3. [IponcxoxpeHne n passuTme Xn3Hu

Ha 3emne

Buvinonnenue 3adanuil, npednodceHHbLX HUNCE, NOMO-
Jcem éam nyvule Yycéoumbsv Mamepuan 0 2Zunomedax npoucxodic-
denua Hcu3nu Ha 3emne; 06 OCHOBHBLX IMMANAX PAIGUMUR HCU3-
Hu; 06 YCNONCHEHUU HUEBLX OPZAHUIMOE Ha emae 6 npoyecce
asonoyuu.

I'mnoTe3sl NPOMCXOJKACHUA KU3HH Ha 3eMiie

1. [aiite onmpeneenus MoHATHIA.

Husne —

Kpeayuornuszm —

Koauepsamubr —

IIpobuonmbl —
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2 . KakoBBI OCHOBHBIE OTJIMUYUTEILHBIE IIPH3HAKH XHBOT'O OT HEeXHUBOro?

3. KakoBbI COBpEMEeHHBIE BAIVISA/AbI YUSHBIX HA IPOUCKOKACHIE JKUSHU?

4. Brimonnure CaMOCTOATENbHYIO paboTy.

AHQNU3 1 OLEHKA PA3NMYHBIX TMNOTE3 MPONUCXOXKAEHHS KN3HN
Ha 3emne

PBSYJIbTaTBI 3aHeCHUTe B TaGJIHHy.

[MnoTessl MPOUCXOXAEHMUA XKU3HU HA 3emne

Hassanue runotess! (asrop) CyTb runoreasl
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CrenaiTe BBIBOJ O TOM, MOJKHO JIM CUMUTATEL, YTO IIpobiieMa mpowuc-
X0 AeHUA KU3HHU Ha 3eMJie B HACTOsAIIlee BpeMs yKe pelieHa.

OcHOBHBIE 3TAIlbl PA3BUTUA JKU3HU HA 3eMJie
1. BanoaruTe Tabmumy.

OcHoBHbIe 3TaNbl PA3BMTHS XM3HW Ha 3emne
C NO3WUMIA runoTessl bruonossa

Jran 3soMmoumMn Xapaxkrepucrnka

2. Kaxue CyI[eCTBYIOT THIIOTe3b! IPOUCXOKACHUS dYKAPUOT?

3. Kakue (baKThI CBHUAETENLCTBYIOT B II0JIb3y THIIOTE3bl CUMOMOTHYE-

CKOI'0 IPOMCXOKAEHUA 3YKAPHOTHYECKON KIeTKH?
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YcaoxHeHHEe JKMBBIX OPraHU3MOB Ha 3eMJie
B IIpoIecce 3BOJIIOLUM

e IatiTe onpeneyieHnust IOHATHI.

opa —

ITepuod —

2. KakoBbl OCHOBHBIE IIPHYMHBI MHOr000Opa3us BUIOB OPraHU3MOB Ha

3emie?

3. BanonauTe TabauLy.

YcnoxHeHue X1BbIX OPraHM3MOB Ha 3emne

Cnepcreve
3pa Mepuop BaxHenwme apomopdoisi BO3HWKHOBEHHMSA
apomopdozoe
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OkoHyaHue Tabn.

3pa

Baxnenwmne apomopdossl

Cnepcreme
BO3ZHUKHOBEHMS

apomopdozoe
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Tema 4.4. [[poncxoxpeHne yenoseka

Buinonnenue 3adanuil, npeonodNceHHbLX HUNCE, NOMO-
Hcem eam Jiyvue yceoumbv .ua.mepuan 0O z2unomea3ax npoucxo:»c-
denua wuenoeexa; o doxazamenvcmeéax podcmeéa HenoéeKa
C MAeKonumarnuwumu HUBOMHBLMU, 06 26010 UU yeaosexka,
0 NPOUCX0AHCOEHUU Hel06eLeCKUX PAC.

ITono:xeHue yejIOBEKa B CHCTEMe “KMBOTHOTO MHPa

1. Iaiire onpenenenue noHATHA.

AHnmponoaozus —

2. BanonruTe Tabauiy.

Pazsutme B3rMMsQ0B HO NPOUCXOXAEHUE Yenoseka

WUcropuuecknn R Bxnap
nepwop B GQHTPONONOruio
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3. KakoBbl OCHOBHBIE AOKas3aTeJIbCTBa NMPOHMCXOMKIEHHA UYeJIOBEeKa oT

JKUBOTHBIX?

4. OxapaxTepuayiiTe MOJIOKEHME YeTOBEKA B CHCTEME OPraHUYecKOoro

Mupa.

5. Cocrasbre Tabanmy.

Heptel cxoacTBa M OTIMYMA YenoBeka
M YenoBekoobpasHbix 0be3bsiH

Yeprui cxopcTea Yeprol oTnuums
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OcHOBHBIE CcTaaUH AHTPOIIOTEeHe3a

1. Ilaiire onpenenenne IoOHATHS.

Anmponozenes —

2. Kakasa KoHIeNnnusa JIEXKUT B OCHOBE COBpPeMeHHEBIX HaY4YHBIX IIpen-

CTaBJIEHUII O IIPOHUCXOXKIeHHNH yesioBeKa?

3. Kakne najgeoHTOJOTHUYECKHE HAXOAKH ITO3BOJIAIOT BHIAEJIUTH OCHOB-
HbIe 9Talbl 1 HallpaBJeHHUsd HCTOPHYEeCKOI'0O pa3BHTHA YeJIOBEeKa | UeJio-

BEK00OpasHbIX 00e3bAH?

4. HOHEMY HeJIb3dA YTBEepPKIAaTh, 4TO UeJIOBEK IIpOHBOU.IéJI OT 4eJIOBEeKO-

00pasHBIX 00e3bAH?
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5. Banoanure Tabaumy.

OcHosHble cTagun aHTponoreHesa

Cragus anrpo-
noreHesa

Mpeacrasurenn

XapakrepHsie yeprhi
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JABMIKYIIME CHJIBI aHTPONOTeHe3a

1. Iaiire onpenenenue nousTus.

CoyuanvbHasn 360410UUSL —

2. CocrassTe cxemy.

®akropsbl aHTponorexHesa

3. Kaxosa POJIb GMOJIOTMYECKHUX U COMANIBHBIX ()aKTOPOB B AHTPOIOre-

Heze?
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4. Kaxue COBpeMeHHEIe TP0GJIeMBI YeJIOBEUECKOI'o 00IIecTBa Bbl MOsKe-

Te Ha3BaTh?

*
5.* Kakne daxTopsl croco6cTBOBaIM PasBUTHIO Y 4YeJOBEKA MPAMO-

X0 IeHuA?

6. Kakue IIpeuMyIlecTBa ¥ KaKkue NpobijieMbl, B TOM YHCJIe CO 30POBb-

eM, IIOABHUJINCE ¥ YeJIOBEKA B CBA3H C IIpHMOXO}K.IIEHHEM?

*
7. Mo:xHO 11 YTBEPKAATh, 4TO OHOJIOrHYecKasa 9BOJIOIUA COBPEeMeH -

HOT'O YeJIOBEKAa MMOJIHOCTHIO OCTAHOBHUJIACH?
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IIpoucxosxaenue 4yejioBeUYeCKUX pac

T IlaiiTe onpeaeneEnsa NOHATHIH.

Yenoseueckue pacovl. —

Pacusm —

2.PaCCM0TpHTe pucyHok «Pacel uyesoBeka». Iloanumure Ha HEM
Ha3BaHMUSA M3BECTHBIX BaAM pac.

3. Kakxue runoress: pacoreHesa BaM U3BECTHEI?

4. Y10 sBasieTCH OCHOBHBIMHU thakTOpamMu pacoreHesa?
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5. Banonuute TabauIy.

Yenoseveckue pacel

Paca yenosexka Pacnpocrpanenne XapakrepHbie YepTsbi

6. Kakue apryMeHTHl MOKHO NPMBECTH C NO3HMIMA KPHUTUKH DACHCT-

CKUX Teopuii?
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._iBROCI/ICTeMLI

Tema 5.1. Dkonornyeckne GakTopb

Pasgen

Buinonnenue 3a0anuil, npednoiceHHbLX HUNCE, NOMONCem
eéam nywuwe yceéoumsv mamepuan o6 sxonozuu xax Hayke; o6
IKONOZUNECKUX (PAKMOPAX U UX 3HAYEHUU 6 HUIHU OPZAHUS3-
MO8; 0 GUONOZULECKUX pUMMAX; O MeHEUDOEbLX OMHOULEHUAX!
napasumuime, XuuyjHuiecmee, KOLKYpeHyuu u cumbuose.

JKOJIOTHA KaK HayKa.

Cpena oOUTAHUSA OPTaHU3MOB
H e€é haxTopHI

1. Daiite onpenenenus MOHATHIA.

IKono2UA —

Cpeda obumaHnus —

JKonozuveckue paKmopvl —

2 . KakoBBI OCHOBHEIE 3aJ1a4YM 9KOJIOTHH KaK HaYKPI?

3. HaszoBuTe OCHOBHBIE MEeTO Bl HCCJIEJOBAHUA B 9KOJIOTUH.
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4. Kaxosa POJIb 3KOJIOTHU B COBpeMeHHOM ob1iectBe?

5. Banonuure Tabaumy.

Skonoruyeckme GaKTopbl U UX BAUSHWUE HO OPTraHU3MBI

Mpumepsi BRuaHUSA

Jkonoruyeckui hakrop Xapakrepucruka HO OPraHMaMbl

6. Yto nmoHUMAIOT 1OA ajanTamnue OpPraHM3MOB K YCJIOBUAM OKPYKa-

IoIIen cpeanl?

7 . Kakue skosorndeckue (GpakTOphl ABIAIOTCH AJIA OPraHU3MOB JIMMHU-

THPYIOIIUMHU ?
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8. BanmonruTe Tabaumy.

Buonoruyeckue putmel

Buonoruueckui putm

Xapakrepucruka

Mpumepbt
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JKOJIOTHYECKHEe HUIIIH
M THIIBI 3KOJIOTHYECKHX B3aUMOJEeHCTBUM

1. IaiiTe onpeneseHAsT HOHATUH.

Mecmoobumanue —

JKOoN0ZUYeCKAA HUULA —

JKonozuveckoe e3aumodelicmeue opzaHu3mos —

2. HpnBe,rmTe OmHCcaHHEe SKOJIOP'HYECKOH HUINK OJHOIO0 M3 M3BECTHBIX

BaM BHJIOB YXUBOTHBIX Ui pacTeHu#. O0beKT —

S.HO‘IGMY 9KOJIOTHYeCKHe HHMIIM ABYX COBMECTHO HUBYIIHUX BHIOB

HHKOr'Ja NoJIHOCTBIO He IIEPEKPHBEUOTCH?
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4. Banonuure Tabauamy.

Tunbl 3KONOTUYECKMX B3C1HMOAG§1CTBHI:1 OpraHu3mos

Tun B3aMMopencTBMS

XapaxkTepucTuka
(+,—wnu 0)

Mpumep
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KoHKypeHTHbIe B3aNMOXeMCTBUA

1. HajitTe onpeneseHus NOHATHH,

Kourxupenyua —

Teppumopuanvrocmb —

2. ChopMyaupyiiTe 3aKOH KOHKYDEHTHOTO HMCKJIOYEHHs (IPUHIIUI

T'ayse).

3. Bamonuure Tabauiy.

Tunbl KOHKYPEHTHBIX B3AUMOAENCTBUM

KoHkypeHuus Xapakrepucruka Mpumep

OTBeThTe HA BONPOC: KAKOW TUI KOHKYPEHIIUH ABJIAETCA Haudoee

OCTPBIM U mouemMy?
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4. Kaxyiwo poss UI'paeT TePPUTOPUATBHOCTD AJIA COBMECTHO KUBYIIIUX

BHUIOB?

*
5. IToyemy B psiie cIy4aeB BUABI CO CXOMHBIM 06DA30M sKU3HM MOT'YT

JKUTH Ha ONHOM TeppuTOpUn?

Tema 5.2. CTpykTypa s3kocuctem

Boinonnenue szadanuil, npednosxcennvix HuxNce, nomo-
Acem eam ryvue yceoums mamepuan o 6udo6ol u npocmpan-
CMEEHHOU cmpyKmype IKOCUcCmeMm; 0 NUULEEbLX CEAIAX, Kpy-
2060pome 6éeu,ecme U NPeSPAULEHUU IHEPIZUL 6 IKOCUCMEMAX;
0 NMPUMUHAX YCMOUUUGOCIMU U CMEHbL IKOCUCMmeM; 06 ucKyc-
CMeenHbLx coobuecmeax Ha npumepe azpoaIKocucmemot.

JKOJIOTHYEeCKHe COOOIeCTBa.
BunoBas u npocrpancTBeHHAan CTPYKTYpa 3KOCHCTEeM

1z [laiiTe onpefeneHuss MOHATHIA.

Arocucmema —

Buouyenosz —

Buocgepa —
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2. BanosHuTe TAGIUIY.

Skonoruyeckue coobuwectsa

Coobuwecreo Xapakrepucrtuka MNMpumep

3. Kaxue npus3HaKH JeKaT B OCHOBe KJjaccupuranuu sKocucrem?

130



4. Banonaure Tabauny.

CpashutensHas xapaktepuctuka
€CTECTBEHHBIX U UCKYCCTBEHHbIX 3KOCUCTEM

Kpurtepum cpasHenus

EcrecreeHHble 3KOCHCTEMBI

UckyccreenHble 3KocucTEMBI

5. Kakoso snauenne arpoOHOIeHO30B B JKU3HHU YeJIoBeKa?

6. HEDE'-IHCJIHTB OCHOBHBIE HAaIlpaBJIeHUSA AE€ATEeJIBbHOCTH, NPeJIpUHNA-
MaeMble JJId YIYUYIIEeHUA COCTOAHUA 9KOJOIMUYeCKUX CHCTeM TOpOJOB.
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7. Urto MOHMMAIOT IO CTPYKTYPOii coobiiecTBa?

8. BamosauTe TAGIHILY.

Crpykrypa coobuiecTs

Crpykrypa coobujecrsa XapakTepucTuka

Bunosas

Mopdosornyeckas

Tpoduyeckasn

IIumeBsie CBA3H, KPYyroBOPOT BelleCTB
¥ MpeBpalleHue 9 HePruM B 9KOCHCTeMax

1. Naitre onpenenenus MOHATHIA.

ITuwesasa uenv —

ITuwesasn cemb —
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Tpoguueckuii yposerv —

2. Yem nacTOMIHbIE TUINeBbIe el OTIUYAIOTCA OT JeTPUTHBIX ?

3. Banonnure Tabauny.

Tpoduyeckne yposru skocucTems!

Tpoduueckuii yposeHs Xapakrepucruka Mpeacrasurenn

4. B uém sakr0uaerTcs CYILIHOCTh KPYIOBOPOTA BEIleCTB B aKocucreMe?
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5. BummonsuTe mpakTHYECcKyIo pabory.

CocTaBnenme cxem nepeaayy BELECTs 1 SHeprin (uenei nuTanHms)

1. HazoBHTe OpPraHM3Mbl, KOTOPBIE NOJKHBEI OBITH HA NPONYIIeH-

HBIX MeCcTax B CJAeIVIOIHX IHILEeBbIX Ielndx.

BRI S

1

Cunuua

Kyaneuuk

Yx
Iuctes nyyu.u(;
 _a® | » J Y
W= S
Cemena lapoka Awnct

2. U3 npeasosKeHHOro CIIMCKA KUBBIX OPraHU3MOB COCTaBbTE J€T-
PUTHYIO M NAaCTOMIHYIO TPO(QHYECKHe CeTH: Tpasa, ATOAHBLIA KycTap-
HUK, MyXa, CHHUIA, JATYIIKA, YK, 3adll, BOJK, OaKkTepuu rHUeHH,

KoMap, Ky3HEeUYHK.
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6. Yro OrpaHUYHBAaET JJIMHY KaXJI0H MUIIeBOH ey B 3KOCHCTeMe ?

7. Yro noummaior noj 9KOJOruYecKuMu nupamugamu? Kaxue BUIbI

HUX pasauyamoT?

* .. .
8.* Mosker nu sxonormueckas nupamMmuzia 6bITh IePEBEPHYTOH OCHOBA-

HUeM BBepx? OTBeT NoAKpenuTe KOHKPETHBIM IIPUMEPOM.

9. Pemure axosiornueckue 3agaun.

3adaua 1. PaccunraiiTe KOJIMYECTBO IIAHKTOHA (B Kr), HEOOXOANM-
MoOe I TOT0, YTOOBI B MOpe BhIpOC AenbhuH Maccoit 350 kr.

Omeem:
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3adavwa 2.B peayiabrare IPOBEAEHHOI0 HCCIEJOBAHHUS BBIACHHU-
J10Ch, YTO IIOCJIE€ MCTPeGJeHMs XHUIMHBIX ITUL YUCJIEHHOCTh IepHATO!
AWYH, VHUYTOXKAEMOH MMM paHee, cHadaja GBICTPO PacTér, HO 3aTeM
CTPEeMUTENBLHO najaer. YemM MoKHO 00bACHUTD Ty 3aK0OHOMEpPHOCTH?

Omeem:

3adawa 3. B cocyl ¢ IJIaHKTOHHBIMH BOJOPOCIAMU IOCAANJIN TIH-
Taromuxcs nMu gadauii. ITocse 3TOro YUCIEHHOCTh BOAOPOC/IeH CHU3M-
Jach, HO IPOAYKIMA GroMacchl BoAopocei (M3MepeHHas 110 CKOPOCTH
NeJIeHUSA KJIeTOK) Boapocia. KakoBel BO3MOKHbIe 00BACHEHUHA JaHHOTO
sABJIeHnA?

Omeem:

IIpuYMHBI yCTOHYMBOCTH M CMEHBI IKOCHCTEM
] [ JlajiTe onpefiesieHUs TOHATHA.

Cyrueccus —

O6uee dvlxanue coobuecmea —

2. Y10 MOHUMAIT NOJ paBHOBECHEM B cooOIIlecTBe ¥ KaKoe 3Ha4YeHUe

OHO UMEEeT /JIA ero cyIllecTBOBAHUSA B 11eJI0M?
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3. BanonuuTe Tabaumny.

Buabl cykueccuit

Bup cykueccum

Xapakrepuctuka

Mpumepbt

4, Or yero zaBucur IIPOJOJIXKUTEIBHOCTD CYKIlecCHu?
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5. KakoBsl mpeHMymIiecTBa 3pesioro coobIIecTsa mepes MOJOABIM C006-

mecTBoM?

6. Kakoe 3HaueHMe HMeeT BO3MOXXHOCTHL YIpaBJIeHUA IIpolleccaMMH,

POUCXOAAIIUMH B coobiiecTse?

Jxckypeus « EcrecTBeHHBIEe M MCKYCCTBEHHBIE
9KOCHCTEeMBI» (OKPECTHOCTH IIKOJIbI)

Kpatkuii oT4éT 06 3kCKypCHm
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Tema 5.3. buocpepa — rnobanbHas

3KoCcH1cTema

Bouinonnenue 3adanuil, npednoieHHbLX HUNCE, NOMO-
Jcem eam nywue yceéoums mamepuan o 6uocgepe kax zno-
b6anvnol sxocucmeme; 06 OCHOSBHBLX NONONCEHUAX YHUEHUA
B. H. Bepradckozo o 6uocgepe; 0 poniu #uewvLx opzaHu3moeé 6
6uocgepe; o 6uomacce, 0 6UOLOZULECKOM KPY2060pOME HA NPU-
Mmepe Kkpyzoeopoma yzaepoda; 06 ssonwoyuu 6uocgepot.

Buocdepa — raobansuas sxocucrema.
Yuenue B. H. Bepraackoro o 6uochepe

1. Maitre onpenenenns nousTHii.

Buocgpepa —

Hoocgrepa —

2. CocraBbTe Tabauny.

KomnownenTs 6uocdepsi (no B. M. Bepraackomy)

KomnoHenr

6uochepsl Cocms

3. Kakossr OCHOBHBIE IIPU3HAKM Ouocdepsl Kak riaobajJbHOI 3KOCHC-

TEeMBI?
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* o o
4.% OxapakTepusyiiTe OCHOBHBIE >XU3HEHHBIE CBOMCTBA, NPOABIIAIO-
muecs Ha 6uocepHOM ypOBHE OPraHM3aluy KU3HU Ha 3eMJIe.

BHOJOTHYECKHH KPYTroBOPOT. IBOJIIONMA Ouochepsl

1. Ilaitre onpeneneHns MOHATHIA.

Buonozuveckuil kpyzosopom —

2eonoyus buocpepv. —

2. CocraBbTe cXeMy KPYTroBOpoTa J060T0 U3 NepeurCIeHHbIX BEIeCTB:
BOJA, YIJIepoxa, asor, cepa, docdop.
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3. BanmonuuTe TadbuLy.

OcHoeHble 3Tansl passutis buocdepsi

3tan

Mpoueccu

Peaynerar

4. Kaxoe rusnue OKAa3bIBaeT yeJgoBeK Ha pa3dBuTue 6uocheps:?
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Tema 5.4. buocpepa m yenosek

Buoinonanenue 3adanuil, npeonoHeHHbLX HUINCE, TLOMO-
JHcem eéam Nyvule Yyceoums mamepuanr 0 63AUMOOMHOULEHUAX
6uocgepv. u wenoeexa; o 2106aNbHBLX IKONOZUUECKUX NpObae-
MAX U NYMAX UX PEULeHUS; O nociedcmeunx deamenvHocmu we-
noseexa 6 okpyxcarouieil cpede; 0 Npasunax nogedeHus 6 npu-
podnou cpede.

ITocireaCcTBUSA NeATEJIbHOCTH YeioBeKa
B OKpPYyJKalolleu cpeje.
IIpaBuia moBexeHUs B IPHPOTHOM cpe/e

1. Naiire onpepenennsa monsaTHii.

Hemozpaguveckuii 63pvl8 —

Omxo0vL npouseodcmea —

2. IIpuBeauTe MpUMepHI 3arpA3HEHUS YEJIOBEKOM OKpYyXKawlieil cpe-

AblL.

3. HasoBuTe NpupOAHLIE PECYPChl, KOTOPbIe CUUTAIOTCH

HeucyepnaembLmu:

ucHepnaemvlmu 60300HOBUMbBLMU:
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ucuepnaemblmMu HE80300HOBUMbBLMU:

4. Yro npeanonaraeT panuoHaIbHOE HX UCIOIb30BAHUE?

5. YT0 NOHMMAIOT MOJA 9KOJOTHUYECKUM CO3HAHHMEM U KaKoe SHaveHHue
OHO UMeeT AJid Pa3BUTHA COBPEMEHHOI'0 YeJIOBEeYeCKOT0 OGIIIBCTB&?

6.K YeMy MOJKeT NpUBecTH 0e3AyMHOE HCIIOJb30BAHWE NPHUPOIHBIX

pecypcos?

I'no6anbHbIe 3K0JIOTHYECKHE ITPOOIeMBI
M IIyTH UX PelIeHu s

1. Naiire onpenenenus nousTHii.

ITapruroswtit agppexm —

O30Ho6bLil 3Kpan —
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Kucanomnutit 00x#0b —

2. Kakoe Bo3iefiCTBHe OKa3bIBAaeT JeATENbHOCTH JIO[ei Ha Gmocdepy

B HACTOSAI[ee BpeMs?

3. Banosnunre TabauILy.

mobanbHble 3KkonorMYeckKue KpHU3UChI

Kpuanc CywHocTs MNocnepcrena
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4. BrinosauTe caMocTOATENbHYIO paboTy.

AHQNM3 M OLEHKQA NOCNEACTBMIA COOCTBEHHOM AEATENbHOCTM
B OKpyXalowei cpeae, robanbHbix IKONOrMIeckux npobnem
M NyTekh ux peleHns
Llens pabortei: BEISBUTE Haubosee CyllecTBeHHbIe 9KOJOTHYEeCKUe IPo-

6JIeMBbI CBOEIl MECTHOCTH ¥ OIeHUTHL COOCTBEHHBIA BKJIAJ B MX IOABJIE-
HUe ¥ BO3MOKHBIE TepCIeKTHUBEI PellleHu .

Xoa pabotsl

1. Usyuure skojorudeckue mnpodaeMbl CBOed MeCTHOCTH (Marepu-
aJIbl yUUTeJs, AOMOJHATENbHAH IUTepaTypa, JAUHBIN OIBIT).
2. 3anoJHUTE TADIUILY.

dxkonoruyeckas Myt
npo6nema s peweHus
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3. CnenaiiTe BLIBOI:

5. Cocraspre man CcO00IIIeHUA Ha OAHY U3 CAEAYVIOUIAX TeM.

1. Ucropus pa3sBUTHS 9KOJIOTHHA KAK HAYKH U €€ POJIb B COBDEMeH-
HOM o0IIlecTBe.

2. OKoJoru4YecKkue cooOImecTBa. YCJOBHS CTA6MIBHOCTH 3KOCHC-
TEM.

3. 9KOJOrUYeCKHe CYKIIeCCUN U UX 3HAUEHUe JJIA PadBUTHH SKOCUC-
TeM.

4. Buochepa — raobaspHas skocucrema. JBoaonus Guochepsr ¢
MOMEHTA 3aPOKAEHUSA U [0 HACTOAIIEI0 BDEMeHH.

5. AHTpomorenHoe BoaaencTeue Ha 6uochepy.

Ilnan coobimenuns




TpenupoBouHasa uTorosas pabora

Huempykyus no 6bLnoiHeHUI0 pabomyl

Ha BeinosHeHEWe UTOroBo¥ paboTsl MO OGMOJOTMMA OTBOAUTCA 3 ya-
ca (180 muuyr). Pabora cocrouT U3 TpEX uyacTel, BKJIKOYAIIIUX
50 zagaHNi.

Yacrs 1 Brarouaer 36 saganuii (A1—A36). K xaxzaomy 3afaHHUIO
NPUBOAATCA 4 BADUAHTA OTBETA, OJIMH U3 KOTOPBIX BEPHBIH.

Yacre 2 comepxxut 8 samanuii (B1—B8): 3 — c BbiGOpoM Tpéx
BepHBIX OTBETOB W3 IECTH, 3 — HA COOTBETCTBHE, 2 — HaA YCTaHOBJIE-
HUe [I0CJe0BaTeJIbHOCTH OMOJOTNYeCKHMX IIPOIeCcCOB, ABJIeHUN, 00beK-
TOB.

Yacts 3 comepxut 6 3amanuii co ceobogasiMm orBeToM (C1—C6).

BruMare bHO IPOYUTANTE KaKkJ0oe 3aJJaHNe U IIpeJjlaraeMble BapHu-
aHTBI OTBeTa, ecjau OHU umMeroTcsa, OTBeuaiiTe TOJMBKO TIOCHE TOTO, KAK
BBI ITOHAJIM BOTIPOC ¥ TPOAHAJIM3UPOBAIN BCe BADUAHTEI OTBETA.

BeinosuaiiTe 3agaHus B TOM IOPSAAKe, B KOTOpoM oHM AaHbl. Ho
ecJIH KaKoe-TO 3ajJlaHue BBI3BIBAET y BAC 3aTPyAHEHHE, IIPOINYCTUTE ero
M mocrapaiiTech BBINOJHHUTH Te, B OTBETAX HA KOTODPBIE BBl yBEePEeHBI.
K nponyimeHHBIM 3a0aHUSAM BBl CMOKeTe BepHYThCH, €CJIM Y Bac ocTa-
HeTCcsH BpeMs.

3apauus yposHs A

Bouib6epume 00un npasunibibiil oméeem U3 LembLPEX npednLonNcen-
HBLX.

Al. Kakas Hayka M3ydaeT 0COOEHHOCTH BHEIIHET0 CTPOEHHUS KHUBBIX

oprasuamon?
1) sxosiorusa 3) mopdoaorus
2) cucreMaTuKa 4) naJeoHTOJIOTH S

A2. Hewmenkwue yuénsie M. Illneiiger u T. IlIBaHH ABAAIOTCA OCHOBO-
MOJIOKHUKAMU TEOPUH

1) sBoaronuu 3) KJIeTOYHOH
2) XpoMOCOMHOM 4) oHTOTEHE3a

A3. 3anmacHBIM yrieBOIOM B PACTATEILHOMN KJIEeTKe ABIAETCH

1) kpaxman 3) XuTUH
2) rmuKoren 4) nennioisosa

A4, CKOJBKO XpPOMOCOM B COMaTHYECKHMX KJIeTKaX ILJIOAOBON MyXH-ApoO-
30(hUJIBI, €CJIH B €€ IOJIOBBIX KJIETKAX COAeP:KRUTCA 4 XpOMOCOMBI?

)12 2)10 3)8 4)4

AS5. Bamumascs OT BUPYCOB, KJIeTKH BhIpabaThIBarOT 60K
1) nusonum 3) KepaTuH
2) uarepdepon 4) neHULUIITHH
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AB.

AT.

A9,

Al0.

All.

Al2,

Al3.
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Pasvuomenne nuHGysopun TydeJIbKH MOMKET IPOHCXOIHTH B pe-
ayILTATE

1) ToxsKO OTPOCTOrO ABIEHAA

2) TOABKO ROABIOTALMH

3) meNeHHA H KOHBIOTAIIAH

4} RonyAANMY, COTPOBCHAIONTeHCA CAATHASM raMeT

Ocobeil, ofpasylouiMx HECKOJbKG BHUAOB raMeT M JAKIIMX pac-
MIEILIEHAE NPDH3HAKOB B [IOTOMCTEE, HASBLIBAIOT

1) MYTAETHBIMKA 3) reTepOUrOTHEIME
2) reTepoOsSHCHRIME 4) roMO3NTOTHBIMH

Haxo#f #3 NMPHBeASHHLIX HUXKE BADWAHTOB AUru{pHAHOIC CKpe-
IMHABAEHUA MEXXIY MbILIAMH IIPEAOCTABJAAST HAHJYYIOIVIO BOAMOK -
HOCThL OOJIYYIHUTE B OFHOM IOMETE MEIINE ¢ PeHOTHIIOM AABb?

1) AaBbx AaBb 3)AABB X aaBb

2).AaBbx AABb 4) AaBbx AaBB
HaMenIHBOCTE, IPH KOTOPOH HaMeRAeTCA TONRKO (PEeHOTHIT,
1) mopmdpuxanmonnasn 3) cooTEOCHTENEHAR

2) MyTanMoEHaA 4} voMOGHHATHERAS

Coopsr Ha NIaCTHHKAX NAGIOBONO Tesa 00pasyIoTes y

1) 6emoro rpuba 3) perxuRa
2) myropa 4) TPYTOBHKA

KopHensie knyGru o6pasyoTes

1) 13 ocEOBaHuA MoGera U TIABHOTG KOPHA
2) TONBEKO U3 MMTABHOT'O KOPHA

3) 1z DOXOBBLIX H NPHIATOUHBIX KODHEH

4) U3 KOPHEBHIIA

OBIHM DPHIHAKOM TOJOCEMEHHBLIX H HOKPBITOCEMEHILIX pacTe-
HE# ApaAeTca

1) paseuTne M8 cmop

2) HaaH9Me UBeTKa

3) paseUTHE U3 CEMEHH

4) peayKRI KA cnopodiBTa

Ha pucyHKe cXeMaTHYeCKH H306paKeHs CHCTeMA OpTraHoB Gexoit
nLIaHapuy

1) numerapuTeNLHAA 3) mepBHAS
2) BulgenHNTeALHAS 4) mamorast



Al4. ¥V ord1], B OTJIUYHE OT MASKOIIHTAIONIHX,

1) HenocTOosHHAA TeMIIePATYDA TeJa
2) neBan ayra a0pTH

3) mocToREHAA TEeMIIEDATYpa Tela
4} pagMHOKeHTe AHITaMH

A15. Bug Trany, AJA KOTOROH XapakTepHo MUHEIMANBHOS COAEpHaHHe

AlG,

Al7.

AlSB.

Al19.

A20.

A21,

MEKKISTOYHOTD BEIIeCTRA,

1) sanuTennaisHaA 3) Mutlreysad
2) coegrHUTENBHAA 4) HepPRHEAA

HaarxocTHHAIA He MOKET 00eCIIeYUTE

1) poeT KoeTH B ZIUAY

2) 9yBCTSHTEABHOCTE KOCTH

3) IATAHKE KOCTH

4) cpacTalme KOCTH IOCJIE IePeJOMORE

OpHUTPOOMTH BEIDAOGATHIBAITCA B

1) xpacHOM KOCTHOM MO3re
2) npuenn

3) cesneBsiHKe

4) TaMpaTUYeCcKHEX y3aaX

IMyyr¥ ATHHHLIX OTPOCTKOB HEHPOHOB, IIOKPRIThIE COEAHBUTENb-
HOTKAHHOM ODONOUKON M pAacHoOKeHHEIe BHe HEeHTPANLHON
HePBHOH CHCTEMBI, 0GPasyoT

1) HepBEI 3) agann3aTOpHI

2) cocyanl 4) masnogry 4 XoI00URH

Kaxkoit BUTAMUH ClIeIVET BKJIKUYNTh B PAIlHOH peGénKa, uTobbl OH
He 3afonen paxuron?

1)A 2) B, 3)C 4)D

K xakoMy KpPHTEPHIO BUAA CIEAVeT OTHECTH Pa3 YA B CTPCEHHH
COLLBETHH Y KOJUKMIBYHKA PACKHIMCTOTO K KOJOKOJILYHRKE chop-
Horo?

1) BKOJICTAYECKOMY 3) mophororudecKoMy

2) reHETUYRCKOMY 4) reorpadUdecKOMY

IIpuMepoM BHYTPHBHIOBOH HODPEOLL 3a CYILMeCTBOBAHHE CIIVHKAT
OTHOIIEHHA MEX IV

1) TpaBAHGH AATYIIKOE U 0CTPOMOPAOH JALYIIKOH

2) 6aGourof-KanyCcTHHIEH H TPACOrY3KOI

3) Ipo3JoM MeBUEM H JpOBIoM-PACHHHUKOM

4) BoNKaMH ABYX PAa3HEBIX cTal
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A22,

A23.

A24,

A25,

A26,

A27.

A28,

A29,
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YTpaTa KoHeuHocTell M OZHMHAKOBAH BBITHHYTa® thopMa Tela
¥ YEPBAT, 0e3HOTHX SAIMEPHI K 3Meil ABAAETCA Pe3yIbTaTOM

1) aerenepanuu

2) napasiaean3Ma B 3BONIONKH

3) MEMHKDHR

4) cayualigHOrO CXOACTRA

K coumantHuiM dakTopaM ANTPOOOreHE38 OTHOCHT
1) noaeaeye peau

2) npaMoxmKAEHUEe

3) MYTALMOHHEI#! TIPOLECC

4) 50peOY 3a cYINeCTROBAHME

BsauMoOTHOUOIEAEA OPraHA3IMOEB DA3SHBIX BHOOB, HYKJAIOMIHXCS
B OAMHAKOBLIX IIAIMEBLIX PeCYpPCaX, YKA4ABIBAIOTCS B CXEMY

1) XHIEUEK — 3XepTha 3) KOHKYPERUMA

2) mapa3uT — x03AWH 4) B2aMMaITOMOI b

B SuoreoneHose ayra K NpoAYIEHTAM OTHOCAT
1) Tpanml

2) 6akTepHn U rpadLI

3) MHINeBHAHEIX TPLISYHOB

4) PACTHTENLHOAZHBIX HACEKOMBIX

CoocoflEOCTRIO K caMoperyaanuy obaagaeT o0odouKa SeMIu

1) 6uocdepa 3) auTochepa

2) armoctepa 4) regpocdepa

IL1oxc pacTBoprMEIe B BoAE COSHHEHHA He BCTPEYAKOTCA CPEJ(H
1) yraxeBogoB 3} BUTAMHHOB

2) 6esROB 4) HYKJIEOTHAOB

CrobGoanntit kucaopon {Q,) obpasyerca B mponecce (hOTOCHHTe3a
B PE3VALTATE PACIHEIICHNA

1) CQ, 3) AT®

2)H,0 4) CgH,,04

Kaxasn ¢asa ngenennsa kiaeTkH HaolpakeHa HA PHCYHEE?
4
i N\
e 2
r‘(\ ‘ﬂ:df,//

1) npodaaa 3) anadaza
2) meTadaaa 4) resiodaaa




A30.

A31.

A32.

A33.

A34.

A35.

A36.

Ilpu ckpelquBaHUM [BYX IeTePO3UTOTHBIX PACTEHHH ropoxa c
JKEJITHIMHA U IVIaAKMMH ceMmeHaMu AaBb cooTHOIIeHUEe paciieniie-
HUS NPU3HAKOB N0 (heHOTHNY y ruOpHAOB NEPBOro MOKOJEHH:A
COCTaBHT

1)9:3:3:1
2)1:2:2:1
3)1:2
4)1:1

M3 MeTo/10B, IPAUMEHSeMBbIX B CeJeKI[UH, He COIIPOBOKAAETCA U3~
MeHeHHeM eHeTHYeCKHMX CBOMCTB OPraHu3MOB

1) nonmunaonaua

2) MCKYCCTBEHHBINA MyTareHes

3) rubpuau3anus

4) kJIOHUpOBaHHE

3y6bl pacTyT B TeYeHHE BCeH KH3HU Y NpeJcTaBUTe el MJIeKOIIH-
TAIOIUX KUBOTHBIX OTPALA

1) Xungaere

2) HacekomosiHbIE

3) [lapHOKOIIBITHEIE

4) I'priayHBI

06BEM BO3AYXA, KOTOPBI MOMHO BJOXHYTH IIOCJE CIIOKOWHOIO
BbIJIOX2, HA3BIBAIOT

1) pesepBHBIM 00'BEMOM BIOXAa

2) nprxaTeabHBIM 00BEMOM

3) pesepBHBIM 00'bEMOM BBIZIOXA

4) ocTaTOYHBIM 00BEMOM

OrBeTHas peaknus cobaKy Ha KOMaHAY X03siHWHA — 9TO IpHUMep
pedaexca

1) yciioBHOTO

2) 6e3ycJIOBHOT'O

3) nepegarorierocs 1o HacIeAcTBY

4) xapaKTepHOro AJd Bcex ocobeit Buaa

Cpenu nepeyrcaeHHBIX IPUMEepPOoB apoMop(o30M ABJIAETCH
1) nnockas popma Tesna y kambaIbl

2) IOKPOBUTEJIBCTBEHHAA OKPACKa Y XaMeJleoHa

3) moABJIeHMeE I[BETKA U IOKPBITOCEMEHHBIX PACTEeHUN

4) penyKIIM JIUCTAa ¥ KOPHEH Y TTOBHINKH

DYyHKIANA «TJIaBHOro abHOTHUYECKOTO peAylLieHTa» B Ha3eMHBIX
9KOCHCTEMAaX BBIIOJHAIOT

1) 6akTepun

2) noxxau (TUBHH)

3) Berpsl (yparassl)

4) mokapsl
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3apaHus yposHs B

Bwibepume mpu npaeunibHbix omeema U3 uLecmu npednoice-

HblLX.

B1.

B2.

B3.

B pacTuTenbHO# KieTKe JBOMHYIO MeMOpaHy UMEIOT
1) sapo

2) MUTOXOHIPUH

3) TU30COMBI

4) Barkyoau

9) XJIOPOILIACTHI

6) neuTpuoau

Hna ocymecTBiaeHus razoobMeHa y BceX KUBOTHBIX He06X0auMO
Haau4gue

1) nérxkux

2) Tpaxeit

3) npouecca auddysun

4) TOHKHMX M BJIQ)KHBIX II0BEPXHOCTEH

5) BOABI MJIM BO3AYXA, COAEPIKALIUX KUCIOPO

6) remorsio6uHa UK APYTOro AbIXaTeJIbHOTO MTUIMEeHTA

W3 HasBaHHBIX NPUBHAKOB, BOSHUKIIUX B XOJie 9BOJIOIMH, IPHU-
MepaMH UAMoafanTalluil ABIAIOTCSH

1) TenIOKpOBHOCTH

2) BOJIOCAHOM IIOKPOB MJIEKOITU TAIOIINX

3) HAPYKHBIN CKeseT 6eCI03BOHOUHBIX

4) Hapy:KHEBIe ;Kabpbl roJIOBACTHKA

5) pOroBOH KJIIOB V ITHII

6) s3aMKHYTas KPOBEHOCHAS CUCTEMA Y KHUBOTHBIX

Yemanoeume coomeemcmeue mexncdy codepicanuem nepeozo u
é6mopozo cmonby06.

B4.

YcraHOBHTE COOTBETCTBHME MEXK/Y IPU3HAKOM OPraHM3Ma M IapCT-
BOM, JJIsi KOTOPOT'O OH XapaKTepeH.

IIPUBHAK ITAPCTBA
A) HanUYMe B KJIeTKAaX IJIACTUL 1) I'pudsl

B) nHanuume B KJIeTKaX KPYITHBIX 2) Pacrenus
BaKyoJiei

B) sanacHoe BemecTBo — Kpaxmaui
I') 3anacHoe BeleCcTBO — IIMKOreH
[1) mpeuMyI1eCcTBEHHO reTepoTpod b
E) npeumyniecTBeHHO aBTOTPOMbI

A B B r a E
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B5. VYcrasHoBHTE COOTBETCTBME MEXIY COCYJOM KPOBEHOCHOH CHCTEMBI
¥ KPYroM KpoBooOpalleHnsa, K KOTOPOMY OH IIPHUHAJIEXKUT.

COCY]I KPOBEHOCHOM KPYT'U

CUCTEMBI KPOBOOBPAIILEHWS
A) aopra 1) GonplION KPYT

B) nérounas BeHa 2) MaJBIi KPYT

B) nérounas aprepus
I') BepxHAdA noJiasg BeHa
Il) Hu3KHAA moJIas BeHa
E) connsie aprepun

) meuénournaa BeHa

A B B r a E X

B6. VYcraHoBHTE COOTBETCTBHE MEXKAY IIPOIECCOM M BHAOM oOMeHA Be-
1IjecTB, K KOTOPOMY OH IIpDHHAaAJIeHHUT.

IIPOILECC OBMEH BEIILECTB
A) o6pasoBaHHe aMUHOKHUCJIOT 1) sHepreTHUecKUM
B IHIIeBAPDUTEJIBHOM TPaKTe 2) nnacTuYecKUH

B) curTes 6enkoB Ha pubocomax
B) cuHTE3 XKUPOB

T') obpasoBanue IIIMKOreHAa

I1) o6bpazoBaHEHe IIIOKO3BI

M3 IVIMKOTeHa MeYeH!

E) cunres ATD

A B B r a E

Yemanoeume npaéunvryio nocnedoeamensrHocms bGuonozuue-
CKUX POy eccoé, AéleHull, npaxmuieckux delcmeutl.

B7. VYcranmosure ImocjaegoBaTeJIbHOCTh BOGHHKHOBEHHUA HaPYHIEHHI"( B
(GpYHKIUMOHHUPOBAHUM PACTHUTEJIBHOI'O OPraHH3Ma, BBIZBAHHYIO pe-
I'YIAPHBIM IIOJIHBOM BOJIOM C MOBBINIEHHBIM comep:xaHHeM B HeH
MHHepaJIbHbIX COJ’IEﬁ, Halpumep XJOopHIa Kajlud.

A) macCHUBHBIH TPAHCIOPT COJIEH ¢ TOKOM BOJbI B KJIETKH PACTeHUA
B) nnadmMoau3 B KJIeTKaxX KOpHA

B) o6muit geunuT BOABI B YCJIOBUAX WHTEHCHBHOW TpaHCIHpAa-
A
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I") B mouBe co3gaércsa pe3ko OTpUIATENbHBIA OCMOTHYECKHH IO-
TeHIIuAaJl

) ruGenb pacTeHus

E) nospesxaeHue miasMaaeMMbl KJIETOK KOPHSA

YcTaHOBHTE IIOCTIEA0BATENLHOCTE IIPOIECCOB, BEISLIBAIOIINX CMe-
HY 9KOCHCTEM.

A) yMeHbIIIeHHe pecypcoB, HeOoOXOAMMLIX AJIA CYL[eCTBOBAHUA
MCXOJHBIX BUJOB

B) sacenenue cpeibl 00UTAHUSA OCODAMHU JAPYTUX BUIOB

B) coxkpaniesne YMCIeHHOCTH UCXOLHBIX BUAOB

I') uamenenue cpeabl OOUTAHUA B pedyJsbTaTe JeHCTBUA 3KOJOIH-
YyeCcKHUX (haKkTOpoOB

J) bopMupoBaHEMe HOBOU 3KOCHUCTEMbI

3ananus yposhs C

Haiime kpamxui c60600nbLl omeem.

¢L

C xakoil menpl0 NpH mepecajxe paccaibl NIPOBOAAT MUKUPOBKY
(IPUIIUTIBIBAIOT KOHYMK KOPHA)?

Haiime noanwiii pazeéprymoiii omeem.

C2.
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Haiiaure ommbxku B NIpUBeIEHHOM TeKCTe. Y KaKUTe HOMepa npej-
JIOMKEHH, B KOTOPLIX CAeJIaHbI OIUUOKH, O0bACHUTE HX.

1. I'puGeI 3aHUMAIOT 0CO00E IIOJIOKEHHE B CHCTEMe OPTaHUYeCKOro
MUpa, UX HeJb3sl OTHECTH HU K [APCTBY PACTEHHUI, HU K IIapCTBY
PKMBOTHBIX, XOTH MMEIOTCHA HEKOTOPBIe YepPThl CXOJACTBA C HUMH.
2. Bce rpubb1 — MHOTOKJIETOUHBIE OPTAHU3MbI, OCHOBY TeJa KOTO-
PBIX COCTaBJIAET MHUIIEJINH, UJIN rpHOHIIIA.,

3. Ilo Tumry nmuranusa rpubsl rerepoTpodbl, HO Cpey HUX BCTpeua-
I0TCHA aBTOTPOdBEI, CAIPOTPOdBI, XUITHUKN, 1APA3UTHI.

4. Kaxk u pacreHusd, rpubbl UMEIOT IIPOYHLIE KJIETOYHBIE CTEHKH,
COCTOAIIME U3 L0035,

5. I'pubbl HENTOABUIKHBI ¥ PACTYT B TeUEHHE BCell KU3HH.



C3. Ilouemy 9BriIeHYy 3€JIEHYIO OJHM YYEHBIE OTHOCAT K DacTeHUsM,
a Ipyruve — K XUBOTHBIM? YKa)kuTe He MeHee TPEX IPUYUH.
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C4. Bo MHOrux HaceJEHHBIX NYHKTax HNPUHATO cOOMpaTh B Ky4y U
CHHUraThk Ha MecCcTe OollaBllIXe JIMCThHA. ,IIaj‘ﬂ'e IKOJOI'H4eCKYIO OlleH-

KY 3THM JIeHICTBHAM.

C5. Ilpu pocre KJeTOK INPOMCXOAUT yBeJIudeHHe UX 06bEMa, OJHAKO
YCTAHOBJIEHO, UTO KOJMYECTBO I[UTOILJIA3MblI IIPH 3TOM OCTaéTCH

Heu3MeHHBIM. JlafiTe 00 bsACHEHNE 3TOMY ABJIEHUIO.
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C6.

OrcyTeTBHE MAJIBIX KOPEHHBIX 3y00B ¥ UeJIOBEKA HACeyeTcs KaKk
JOMHUHAHTHBIA ayTOCOMHBIN npusHak. OnpenesnuTe BO3MOYKHBIE
FeHOTHNBI U (PEeHOTHUIIEI POAMTENe W IOTOMCTBA, €CJM OJAWH U3
CYIIPYrOoB MMeeT MaJjible KOpeHHBble 3y0Ohl, a y APYyroro OoHA OT-
CYTCTBYIOT ¥ OH FeTepPO3UTOTEH 10 3TOMY npu3Haky. Kakosa Bepo-

ATHOCTH POYKAEHUA JeTel ¢ aToi aHoMmanueii?




Coneprxanue

Kaxk paborath ¢ TeTpajipio ..... 0 [ S AL WP A O PR A

Pexomenzanum 1o ¥Cno530BaHUI0 HHGOOPMALMOHHOTO MaTepuaIa
VueOHHMKa ¥ JIeKIIU YYUTeNIs AJIA BEINOJHeHNA 3a1aunil B paboueil Terpann 4

Paszgen 1.

Tema 1.1.

Tema 1.2.

Paspen 2.
Tema 2.1,

Tema 2.2.

Tema 2.3.

Tema 2.4,

Tema 2.5.

Pazpgen 3.

BUONOTNA KAK HAYKA.

METObl HAYHHOTO NMO3HAHUA ........... E——

Kpartkas ucropus passurus 6uonorum.
Meroasl uccneposarus 8 Guonorum . ... ... .. S T

KpaTkas ucTopus pasBUTHS GHOJOTHHA. . . . ... AR T

MeTonas! ucciieioBaHUA B GHONOTHH . ..o v v .. el R

CywHocTs Xu3HM 1 cBOIACTBA XMBOrO. YPOBHU OpraHmsaumm

Xusoin marepum. Buonornyeckue cucremsl .. .. .. ... ...

CyIIHOCTE KM3HHU U CBOICTBA JKUBOTO . .. .. R
YPOBHU OpraHu3anuy }KUBOH MATePHH. . . . . e

KIIBIRA cousimnanims R T RSN T s R wew o

Merogel umronoruu. Knetounas teopusi . ... ...........

Metone! nurosoruu. Knerounas reopus ......... S e B

XUMUUECKUIA COCTAB KITETKM . « « o v o v v e e oo e eee e e e
OCOﬁeHHOCTH XHMHYEeCKOrI'o cocTaBa KJIeTKH. . . . . . . T T T .

Heoprauuueckue Bemjecrsa. Posik BObI 1 MUHEPAJBHBIX

BEINECTB B *KU3HEJeATETbHOCTH KJICTKH + « v v v v v v s S e
Oprasuyeckue Bemecrsa. Poas yrieBooB, JTUNHIOB U GEJIKOB B

HKHSHENCATECJIBHOCTU KJIETKH . . v v v s v s s nanasacasan “aee

Hyxaeunossie kuenorsi, AT® u apyrue opraHuueckue
COETHHEHUA KIETKM & 2 v v v v e venn.an T S

Crpoenneknerkm. ............... S s
CTDOGHHE KJeTK#. OCHOBHBIE YACTH U OprasoOM bl KJIeTKH,

HX CTPOEHHE M DYHKIHMM . « ¢ v v o v e v v v ennens Wi T v

OYKapHOTHYECKHE U IPOKAPHOTHYECKHEe KIeTKH.

CTpoeHNe M (DYHKIIUK XPOMOCOM. « v v v v v vnssss S A s

CXOJICTB& U pas/ii4yMA B CTPOEHHH KJIETOK KXUBOTHEIX,
PACTEHHH M TPHOOB . .« v v v v v e vven v nnnns WAL Wi o

Peanusauus HacnepacreeHHoit nudopmaumu B knetke . . .

Peanuszauma Hac/iencTBeHHON HHDOPMALIMY B KJIETKE . . . . .

BMPYER o o5 oo wns s S TR B bk

Bupycer. .... SRR e S s T T

OPTAHUIM . .. ciinvivivni sl TR R O oo i HE ¥

Tema 3.1. Opranusm — eguHoe uenoe. MHoroo6pasne opraHusmos .
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Oprarusm — exuHOe 1es0e. MHOrooGpasue OpraHN3MoB . . .

11

14
14
15

17

17
17

20
20

21
23

24
28

28
32

35

38
38

40

. 40

44

. 44

44



Tera 3.2. ObmeH BeEWECTE W NPeepaLeHUE IHEPrIM — CBOACTRO

KHUBLIX OPTOHUIMOB . ... ..t iiintrnn i arannarrrrnnas 46
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