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Mpeaucnosue

BHUMAHMNIO IITKOJBHUKOB 1 aOUTYPUEHTOB IIpeajaraeTcs
HOBOe yueOHoe mocobue s moaroToBku K EI'D o 6uosorum,
KOTOpOE COIEP:KUT TPeHUPOBOUHLIE 3aaHusA (C IpuMepaMu
pellleHuns), COOTBETCTBYIOIIIE COBPEMEHHOMY 00pa30oBaTe Ib-
HOMY CTaHZAPTY U IIOJIOKEHUIO O IPOBEeNeHUN eIUHOTO I'oCy-
ITapCTBEHHOTO 3%K3aMeHa II0 OMOJOTMU MOJiA BHIIYCKHUKOB
cpeaHUX 00I1e00pPa30BaTEIbHLIX YUEOHBIX YUPEIKICHUM.

ITocobue mpemsiaraetT mpuMephl PEIIeHUN 1 TPEHUPOBOU-
Hble 3aJaHuA II0 BCEM IIPOBEpPAEMBIM TeMaM Kypca O6moJio-
TUH:

— «MeToabl HAYyYHOTO IIO3HAHUA. Y POBHU OPraHU3aIINN
SKUBOTO»;

— «Knerka kaxk 6umosornueckas CUCTEMA» ;

— «OprauusM Kak 01oJormueckas CICTeMAa» ;

— «MHoroob6pasue opranu3MoB» ;

— «Opranusm uejioOBeKa U ero 3J10POBhE»;

— «IBOJIIOIUSA KUBOI IIPUPOIEI»;

— «9KOCHUCTEMBI U IIPUCYIIYe UM 3aKOHOMEPHOCTH » .

B mocobum mpemsiaraioTes IpuMephl PeIleHuil U 3aJaHus
0a30BOT0, IIOBLIIIIEHHOT'O 1 BEICOKOT'O YPOBHEH CJIOMKHOCTH.

IIpucrymas K mOATOTOBKE IO BBEIOPAHHOI TeMe, He00XO-
IUMO O3HAKOMUTBLCSA C IIPUMepaMu pelleHnil TUIIOBBIX 3aaa-
HUli, a 3aTeM CaMOCTOSTEJIbHO BBIIIOJHUTDL IIpeljaraeMbie
najiee 3aJaHUS.

IIpe:x e Bcero, HYKHO BHUMATEJIbHO IIPOUYUTATE YCIOBHE.
Eciu BO3HUKJIM 3aTpydHEHUS, caeayeT oOpaTUTLCSA K Paso-
OpaHHOMY IIpUMePy M, IIPU HEOOXOAUMOCTH, K YUeOHHUKY,
YTOOBI IIOBTOPUTDH CJOMKHBIN AJIA MOHMMAHHUA MaTepuas, a
IIOTOM eIlle Pas3 BHIIOJHUTL 3aJaHue, CBePsIsACh C OTBETOM B
KOHIIe I1I0COo0ud.

IIpeanaraemas MeTOAMKA IIOATOTOBKY IIOMOKET yUAIIIAM-
cA HAYUYUTHCA HPABUJIBHO OQPOPMJIATH paboTy, BBIIBIATD
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KpUTepUU OIeHMBAHUA, aKIeHTUPOBATL BHUMAaHue Ha ¢op-
MYyJHUPOBKaxX 3aJaHuil u u3beraTh OIMNOOK, CBI3AHHBIX C
HEeBHUMAaTEJbHOCTHIO ¥ PACCESHHOCTHIO Ha dK3aMeHe.

OsHaKOMJIEHHE ¢ IIPUMepaMU PeIlleHUH 1 aJrOpUTMaMU
BBIIIOJIHEHUSI TPEHUPOBOUHBIX 3aJaHUI II0 TeMaM IO3BOJIUAT
KaueCTBEHHO IIOATOTOBUTHCA K cradue EI'O mo Owmosorum.
IIpennaraemoe moco6ue MOKET OBITEH MMOJIE3HO yUAIITUMCS IJIs
CaMOCTOSATEJIbHON PaboThl, a TAKMKe YUUTEJIAM IIKOJ, TOTO-
BSIIIUM IITKOJbHUKOB K UTOT'OBOI aTTeCTalluu.

B cBA3M ¢ BO3MOKHBIMI M3MEHEHUAMH B (hopMaTe M KO-
JUYecTBe 3aJaHUH PEeKOMEeHIyeM B Ipollecce MOATOTOBKH K
9K3aMeHYy 00palaThca K MaTepuaiaM cauta opuinajabHOro
paspaboTunKka 3K3aMeHaIlMOHHBIX 3aanuii — deaepaIbHO-
ro MHCTUTYTa NeJarorunuyeckKkux namepenni: www.fipi.ru.



TEMA 1. MeToabl HAYy4HOIro NO3HaHUA.
YpPOBHM OpraHusaumm XuBoro

Copmep:ramnue 9TOil TeMbl BXOAUT B MePBLIi 6JJOK BOIPO-
COB KOAU(UKaTOpa 3JIeMeHTOB cofep:kauusa EI'D mo 6muoJo-
ruu. B Hero BKJIOUEHO cJjenyiolliee coAepKaHue: pasmiesbl
O0MoJIOTUM, YPOBHU OpPTaHM3ANMUU KUBOU HPUPOABI: KJe-
TOUHBII, OPraHU3MEHHBIN, MONYJIANMOHHO-BUL0BO, OMO-
IeHOTHUYeCKUN 1 Oumoc(epHLIii, MEeTOAbl IIO3HAHUS KUBOM
mpupoAbl (OCHOBHBLIE — OIHUCcaHUe, HabJModeHUe, cpaBHe-
HUe, 0000IIeHIe, MOIEJIUPOBaHNEe, UCTOPUUECKUIT, dKCIIe-
PUMEHT U YacTHOHAyYHbLIe — TUOPUITOJOTUUYECKUI, IUTO-
JOTHUYECKUl, OMOXUMUUYECKUN, TeHeaIOTUUeCKUl, MUKPO-
CKONIMPOBaHMWE, MeUeHble aTOMBI, KJeTouHas W TeHHad
UHXKeHepus, Xxpomarorpadus, meHTpudyruposanue). yc-
BOEHUE COJEepKaHUA 9TOH TeMbI IIpoBepsaeTca Ha 6a30BOM
YPOBHE IMyTeM aHajlu3a COAepPKaHUA TAOJUIbI U JOIIOJIHEe-
HUue B Hell HemocramwIleir mHpopmalnuu (B TecTe 3agaHue
Ne 2).

Anroputm BbINOJSIHEHUSA 3a8aHUSA

Mpumepbl 3apaHnn
0 Ouonornyeckmnx metogax

MeToab! IIpumenenue
MEeTOJIOB
Habaromenue Onucanne 00bEeKTOB JKMUBOM IPUPOSEI
?

Onwucanne ocobeHHOCTEeH IMPOABICHUS
JKMBHU OpraHmsMa B JabopaTOpPHBIX
YCJIOBUAX

3amaHre mpoBepseT 3HaAHUE 00 YIKCIePHMMEHTAJIbHOM Me-
TO/€e WCCJEMOBAHNUA, TAaK KaK JabopaTopusa pacmojaraeT u3-
MEHEHHBLIMU YCJIOBUAMU I *KU3HU OPraHu3Ma B CpaBHeHUN
C ero eCTeCTBeHHBIMHU YCJIOBUIMU.
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MeTtoant ITpumenenune
MEeTO/I0B
? ComocTaBiieHre HAOJII0JaeMbIX CBOMCTB
OMOJIOTYECKUX 00 HEKTOB
Ucropuueckuit |OnucaHme 3BOJIOIMOHHOTO Pa3BUTHUA

OpPraHM3MOB

Ba,Z[aHI/Ie IIPpOBEPAET 3HaHUEe 0 XapaKTepUuCTuKe CpaBHU-
TEeJBbHOI'0O MeEeTOodad, TaK KaK IIPDHU COIIOCTaBJIEHHUUN 00'BEeKTOB
WJIN IIPOI[ECCOB OIIPEAEJIAI0T NX CXOACTBaA U OTJIMYNA.

Mpumepsbl 3apaHnn

0 OMonornyeckmnx Haykax

Pasgespr ouosiorun

OO BEKTHI UBYUEHUA

Buoxumusa

XUMHUUYECKHIl COCTaB M IIYTH B3aWMO-
IpeBpAaIeHUs BeIlecTB

3aKOHOMEPHOCTH M3MEHUYMBOCTH Opra-
HU3MOB

Paspgesbr buosoruu

O0BEeKThI U3YUECHUA

9

KneTouHslil ypoBeHb KUBHU

T'ucrosorusa

Oco0eHHOCTHY CTPOEHUA TKaHeN

151 IpaBUIBHOTO MX BBIMOJHEHUA HeOOXOAUMbI 3HAHUS
00 00'BEeKTaxX JKMBOI MPUPOIBI, KOTOPbIe M3y4YaeT KOHKPET-
Hasd HayKa. B mepBoM 3aJaHUHU 9TO réeHETHKA, a BO BTOPOM —

9TO IIUTOJIOTUA.



Mpumepsbl 3apaHnn

00 YPOBHSIX OpraHu3aLum XMBoro

Yposuu ITpumeps!
opraHusaluu YPOBHEM
JKHUBOT'O
? YcranoBiieHNe IIEPBUYHON CTPYKTY-
pBI Oenka
Ilonynsamuonuo- Apeasn Bepésnl myIucToH
BUIOBOI
YpoBHU ITpumeps!
opraHms3aIun YpOBHEH
SKHMBOT'O
2 Pacnpocrpanenue TeHOB BHYTPHU
TPYOIIBI OPTAaHW3MOB IIPW PAa3MHO-
JKeHuU
Opranusmennbiii | [IposBaeHMe reHHBIX MyTaInui B de-
HOTHUIIE

B samanum 0 cTpoeHUU MOJIEKYJIBI GuomosnMepa 6eska,
HUIeT Pedb O MOJEKYJIAPHO-TeHeTHIECKOM YPOBHE OpraHusa-
MM, TaK KaK, OCOOEHHOCTH CTPOEHUA W (PYHKIIUH JIIOOBIX
MOJIEKYJI M3y4aioT Ha 9TOM YpoBHe. B mpyrom 3azanuu o mo-
NMyJAAIMOHHO-BMIOBOM YPOBHE, TaK KaK rpyIna OpraHu3MoOB,
B KOTOPOIi OCYIIIECTBJISIETCSA IIOTOK T'€HOB — 3TO IIOMYJ AU
BUIA.

IlosscHeHus K BBHIMOJHEHUIO 3aJaHuil: BeryuuTe (1 TOJIb-
KO0) o0JslacTu MpUMEHEeHUSI Pa3HbIX METOAO0B, XapaKTePUCTUK
YDPOBHEH OpraHuU3aInuy XUBOTO, O0BEKTHI U IIPOIECCHI JKU3-
HY, KOTOPBIE N3YYAIOT Pa3Hble 0MOJOTUYECKUE HAYKHU.
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TpeHnpoBOYHbIE 3a/aHUSA

1.1. PaccmoTpuTre Tadbauiy «MeToabl OMOJIOTHUECKUX HC-
cjeJoBaHMWii». SalUIIINTe B OTBETE IIPOIYIIeHHbIH TepMUH,
0003HAYEHHBIA B TA0JIUIle BOIPOCUTEILHLIM 3HAKOM.

Metonb! IIpumeHeHIE METOIOB
Kynprypa KieTok WNzyuenne ¢(aKkTopoB pasMHOKe-
U TKaHe: HUS, POCTA KJETOK B HCKYCCTBEH-
HOII cpefe
? Paznesnenne KjaeTouHOII Macchl IIO
dppaknuamM
OrBer:

1.2. PaccmoTpuTte Tabauny «Buosorusa xak mayka». 3a-
OUIITHATE B OTBEeTe IPONYINEeHHBLIN TePMUH, 0003HAUEHHBIN B
TabJINIle BOIPOCUTEIHLHBIM 3SHAKOM.

Paspgein 6uosoruu OO0BeKThI U3YUEHUA

? 3aKOHOMEPHOCTH BO3HUKHOBEHUA U
Pas3BUTHUA *KU3HU Ha 3eMJie

AKoJ0oTUS Posb mpoayiieHTOB KOHCYMEHTOB U
pPenyiieHTOB B 9KOCHCTEME

OTserT:

1.3. PaccmoTpuTe TabauIy «¥YPOBHU OPraHM3aIuU K-
BOM HPUPOLBI». SANUIINTE B OTBETE IPOIYIEHHBIA TEPMUH,
0003HAYEHHBIN B TA0JIUIE BOIPOCUTEILHLIM 3HAKOM.

YpoBHHI ITpumeps! ypoBHeI
OPraHU3aIuU JKUBOTO
? Kpyrosopor s/1eMeHTOB B IpUpoze
MonerynsapHbIi Buocunres 6esnka

OTserT:




1.4. PaccmorpuTte Tabauity « MeToabl 6MOJIOTMUECKUX HC-
cJelOoBaHUM». 3aIUIINTE B OTBETE IIPONYIIEHHLIN TePMUH,
0003HAUEHHBIN B TAOJIUIlEe BOIIPOCUTEIbHBIM 3HAKOM.

Meronb! IIpumenenue meTomoB
Xpomarorpapusa Wzyuenne CKOPOCTU ABUIKEHUS pa-
CTBOPEHHBIX BEITIECTB B afgcopOeHTe
? BBemenune paamoaKTUBHBIX H30TO-
IIOB BJIEMEHTA B MOJIEKYJIBI BEIIIECTB
Orger:

1.5. Paccmorpure Tabauiy «Buogorusa kak Hayka». 3a-
MHUIINATE B OTBETE IIPOIYIIEHHLIN TepMUH, 0003HAUYEHHLIN B
TabJIUIle BOTPOCUTEIBHBIM 3HAKOM.

Paspgesnnl 6uosoruu

O0BEeKTHI UBYUECHU S

Pdusuonorusa OcobeHHOCTH IPOIEeCCOB MHUIlleBape-
HUSA
? ITonyueHMe BBICOKOIPOIYKTHUBHOTO
mraMmMa 6aKkTepui
Orger:

1.6. PaccmorpuTe TabiuIly «YPOBHU OPTraHUBAIUU JKU-
BOM IIPUPOLI» . S3aIUIINUTE B OTBETE IIPONYINEeHHBIN TEPMUH,
0003HaUEHHLIN B TAOJIHUIIE BOIIPOCUTEILHBEIM 3HAKOM.

YpoBHHI
OpTraHmM3aIlu’ JKUBOTO

ITpumeps! ypoBHEH

? Buornueckue cBs3u Trpynn opra-
HI3MOB B IPUPOTHOM COOOIIECTBE
OpranusMeHHbI PaszBuTue smOpuoHa

OtBerT:

10




1.7. PaccmorpuTte Tabauiy « MeToabl 6MOJOTHUECKUX HC-
cJIeJOBaHUi» . SaNUIIINTEe B OTBETE IIPOIYIIeHHBIH TepMUH,
0003HAUEHHEI B TA0JIMIlEe BOIPOCUTEILHBIM 3HAKOM.

Meronb: IIpumeHnenme MeTOnOB

Tennasa umxenepusa | KomcTpyupoBaHue HOBOII KOMOMHA-
WU HYKJIEOTUIOB B T'eHe

? dopmMyaupoBKa IIPaBUJ, 3aKOHOB
HaA OCHOBE CPaBHEHUS Pe3yJIbTaTOB
SKCIIEPUMEHTOB

OrserT:

1.8. PaccmorpuTre Tabauiy «Buosgorua xak Hayka». 3a-
OUIITHATE B OTBeTe IPONYINEeHHBLIN TePMUH, 0003HAUEHHBIN B
TabJINIle BOIPOCUTEIHLHBIM 3SHAKOM.

Paspgein 6uosoruu OO0BeKThI U3YUEHUA
ITOJIOTUSA IloBenmeHue *KMBOTHBIX B IPUPOIE
? BuyTpennee cTpoeHure opraHoB pac-
TeHUsI
OrBer:

1.9. PaccmorpuTe TabauIly «YpPOBHU OPTraHUIAIUU JKU-
BOII IPUPOALI». SAIUIINTE B OTBETE IPONYINeHHLI TepMUH,
0003HaUYEeHHBIN B TA0OJIUIlEe BOIIPOCUTEIbHBIM 3HAKOM.

YpoBHHI IIpumeps! ypoBHE
OpraHU3aIu KUBOTO

? IIpo1iecchl MUK POSBOIIONHT

MonerynapHbIi Pemmukanusa

OTserT:

11



1.10. Paccmotrpure Tabauily «MeTombl OGMOJIOTHMYECKUX
HMCCJIEOBAHNI». 3alMIINTe B OTBETE IPONYINEHHBINA Tep-
MUH, 0003HAUEHHBIH B TA0JINILEe BOIIPOCUTEIbHLIM 3HAKOM.

Meronb! IIpumenenne meTom0B
Knerounas KoncrpyupoBanme KJIETKH IIyTeM
UHXKeHepus COMaTHUUYeCKOH TmOpuAN3aIlun

? Koutposb Hamuuusa B cpelax IIpe-
IeJIbHO MONYCTHUMBIX KOHIIEHTpA-
WA BPeAHBIX MJIS *KU3HU OPTaHm!3-
MOB BeIIleCTB
Orser:

1.11. PaccmoTrpure Tabauny «Buosorus xkak Hayka». 3a-
NHUIINATEe B OTBETE IIPOIYIIEHHLIN TePMUH, 0003HAUYEHHLIN B
TabJINIle BOIIPOCUTEIbHBIM 3HAKOM.

Paspgesnnl 6uosoruu

O0BEeKTHI UBYUEHU S

IlameonTONMIOTHISA Hckomaemsbie (hOpMBI JKU3HUA
? Knaccupurammus opranusMoB
110 POJICTBEHHBIM I'PyIIaM
Orger:

1.12. PaccmoTpuTe TabIUIy «YPOBHU OPTraHU3AIUU K-
BOM HIPUPOABI». SAIUIINTE B OTBETE MPOIYIeHHBIH TePMUH,
0003HAYEHHBIHA B TAOJIUIE BOIPOCUTEILHLIM 3HAKOM.

YpoBHHI
OpraHm3aIuu *KUBOTO

IIpumeps! ypoBHE

OpraHouaHo- BsauMocBA3hL PyHKIIUNA KOMILIEKCA
KJIETOUHBIN Tonbm:xm n amu3ocom
? CBo60ogHOE CKpeIluBanme ocodei
OrBer:
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1.13. Paccmorpure Tabaumy «MeTombl GHOJIOTHMYECKUX
HMCCJIeOBAHNM» . 3alUIlINTe B OTBETE IIPOIYIIEHHBINA Tep-
MUH, 0003HAUEHHBINA B TA0JINIIEe BOIIPOCUTEIbHLIM 3HAKOM.

Metonb: IIpuMmeHnenne MeTOnOB
Kaerounas PexkoncTpyKIua aiieKJIeToK
WHKeHepus ¥ KJIOHUPOBAHNE KUBOTHBIX

?

! WNayuenue ocobeHHOCTEH pas3BU-
TUS TJI0JA MO3BOHOUHOTO KUBOT-
HOTO

OTserT:

1.14. PaccmoTpuTe Tabauny «Buosorua kak mayka». 3a-
MUINKUTE B OTBETE IIPOIYINEeHHBIH TepPMUH, 0003HAUCHHBIA B
TabJINIle BOIPOCUTEJIHLHBIM 3HAKOM.

Pasgein 6uosoruu OO0BeKThI U3YUEHUA
TeneTuKa ?
IKO0JIOTUA ITumessie cBA3u

Orser:

1.15. PaccmoTpuTe TabIUIy «YPOBHU OPraHU3AIUU K-
BOU IIPUPOALI» . SAIUIINTE B OTBETE IIPOMYINeHHBIN TEPMUH,
0003HaUeHHLII B TA0JIHNIlE BOIIPOCUTEIbHBEIM 3HAKOM.

YpoBHU ITIpumepr! ypoBHeit
OpraHU3aIuU KUBOT'O

OpranusMeHHbIH CBsa3p mpocTeiIero ¢ (axtropamu
cpensl

: dopMupoBaHUe HOBOTO TeHOGOHIA

OTserT:
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1.16. Paccmorpure Tabauily «MeTombl OGMOJIOTHMYECKUX
HMCCJIEOBAHNM». 3alMIINTe B OTBETE IPONYIIEHHBINA Tep-
MUH, 0003HAUEHHBIH B TA0JINIEe BOIIPOCUTEIbHLIM 3HAKOM.

Meronb! IIpumenenmne meTom0B
Muxrpockonus WzyueHne cTpOeHUSI OPraHOUI0B
? YcraHoByieHre cocCTaBa BeIIlEeCTB
KpOBU

OrTBer:

1.17. PaccmoTrpuTte Tabauiy «Buosorus kak mayka». 3a-
MMAIITKUTE B OTBETE HPOMIYINEeHHLIN TePMUH, 0003HAUEeHHBINH B
TabJINIle BOIPOCUTEJLHBEIM 3HAKOM.

Pasmensr 6mosiorunu O0BeKTEI U3YUEHU A
Anaromus BryTpenuee cTpoeHre OpraHU3MOB
dusuosorusa ?
Orser:

1.18. PaccmorpuTe TabauIily « Y pOBHU OpTaHU3AIUU KU~
BOM IIPUPOALI» . 3aIUIINUTE B OTBETE IIPONYINEeHHBIN TEPMUH,
0003HAUEHHBIN B TAOJIUIIE BOIIPOCUTEIbHBIM 3HAKOM.

YpoBHU ITIpumepr! ypoBHeit
OpraHU3aINY KUBOTO

OpranusMeHHBIH BsaumogeiicTBue GakTepuu ¢ (dak-
TOpPaMu cpebl

{ IIposaBieHue Bo3meiicTBUSA abMOTH-
yecKuX (paKTOPOB B IPUPOIHOM CO-
o011iecTBe

OtBerT:
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1.19. Paccmorpure Tabauiy «MeToabl OGMOJIOTHMYECKUX
HMCCJIeOBAHNM» . 3alMIINTe B OTBETE IIPOIYIIEHHBINA Tep-
MUH, 0003HAUEHHBINA B TA0JINIIEe BOIIPOCUTEIbHLIM 3HAKOM.

Meronp! IIpumeHnenme MmeTOnOB
Knerounasa PaszBuTme KUBOTHOTO U3 pEKOH-
WHIXKEeHepus CTPYUPOBAHHOU ANIEKJIETKH

? YcraHoBJieHE  3aKOHOMEPHOCTeEH
pPasBUTUA B3apOAbIIIell IT03BOHOU-
HBIX JKUBOTHBIX

OTserT:

1.20. PaccmoTrpuTe Tabauiny «Buosorus Kaxk Hayka». 3a-
OUIIHATE B OTBeTe IPONYINEeHHBLIN TePMUH, 0003HAUEHHBIN B
TabJINIle BOIPOCUTEIbLHBIM 3SHAKOM.

Pasgein 6uosoruu OO0BeKThI U3YUEHUA
? PasBuTtue 3urotsl B opraHusme Ma-
Tepu
dusuosorud T'omeocTas BHyTpeHHEHN cpeabl opra-
HHU3Ma
Orger:

1.21. PaccmoTrpuTe Tabaumy «YpPOBHU OPTAHU3AINU JKIU-
BOII IPUPOABI». 3aIUIINTE B OTBETE IIPOUYIIeHHbI!l TepMUH,
0003HaUYeHHLII B TA0JIHNIlE BOIIPOCUTEIbHBEIM 3HAKOM.

YpoBHU ITpumepr! ypoBHeit
opraHmusanuu KUBOTo
MosekynsspHO- durcanusa yrieKucJoro rasa maTu-
reHeTUYeCKUM YIJIEPOIHBIM YIJEBOJOM B CTpPOMe
XJIOpOILJIacTa
? Murtos u metios
Orser:
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