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Opranuzanus - paspadborunk: AHITOO «AkaneMus TEXHOJIOTHH U yIIPABICHUS»

@DOHJT OIEHOYHBIX CPEJCTB MPEAHA3HAUEH ISl KOHTPOJISI YCIIEBAEMOCTH OOYYaOIIUXCs U
MPOBEPKU JIMYHOCTHBIX, METANPEJIMETHbIX U NPEAMETHBIX pPE3yJbTaTOB OLEHKU YpPOBHS



OCBOCHHUSI Y4eOHOU IUCHUIUIMHBI «bBHONOTHS» B COOTBETCTBHM C TPEOOBaHUSIMHU K
pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMmbl.



IMacnopT
¢oHaa 01IeHOYHBIX CPeICTB
VYuebublii mpeamet: buonorus
+  CogepkaHue mOpOrpaMMbl Y4eOHOW AMCUUILIMHBI «bHONOTMs) HAmpaBIeHO Ha TOCTHXKEHHE
CIEAYIOLIUX HeJIei:

1) copMupoBaHHOCTH CHCTEMBI 3HAHHH 00 OOMIMX OMOIOTHYECKHUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUsIX;

* 2) chopMUpOBaHHOCTH YMEHUI HCCIIEAOBATh U aHANU3UPOBATh OMOJIOTHYECKUE OOBEKTHI U CHCTEMBI,
OOBSICHATh 3aKOHOMEPHOCTH OHMOJIOTHUECKUX TPOLECCOB M SIBICHHI; NPOTHO3UPOBATH IIOCIIEACTBUS
3HAYUMBIX OMOJIOTHYECKUX MCCIIETOBAHUIM;

+ 3) BraseHWE YMEHHSAMH BBIIBUTaTh THUIOTE3bl HA OCHOBE 3HAHWI 00 OCHOBOIOJATAIOIINX
OHMOJIOTMYECKMX 3aKOHOMEPHOCTSAX M 3aKOHAX, O NPOMCXOKICHHH W CYIIHOCTH >KU3HH, TIIOOaNbHBIX
U3MEHCHNSIX B Ownocdepe; NPOBEPATH BBIABUHYTHIE THUIIOTE3Bl 3KCHEPHMEHTAIBHBIMH CPEACTBAMU,
(bopMyIHpYsI IeNTb HCCIIeIOBAHHS;

+ 4) BIajicHUEe METOJ]aMH CaMOCTOSITEILHON TIOCTAHOBKH OMOJIOTHUECKUX IKCIIEPUMEHTOB, OIMCAHUS,
aHaJn3a U OLIEHKH JOCTOBEPHOCTH MOJYYCHHOTO PE3yJIbTaTa;

*5) chopMHPOBAaHHOCTh YOEKIEHHOCTH B HEOOXOIVMMOCTH COOJIOACHHUS JTHYECKUX HOPM U
9KOJIOTHUYECKMX TpeOOBaHWI MpH MPOBENECHUH OMOJIOTHUECKUX HccienoBaHuii OCBOCHUE COAEPIKAHUS
yueOHOW  mucuuruiHbl  «buomorus»  obecrieunBaeT  IOCTM)KEHHE  CTY[ACHTAaMH  JIMYHOCTHBIX,
MeTanpeIMETHBIX 1 IPEIMETHBIX Pe3yIbTaTOB B COOTBETCTBUY ¢ pabodeid mporpaMmoii.

®DopMoOii TPOMENKYTOUHOW aTTECTAIMH TI0 YYeOHOW MUCIUILIMHE SBIsETCS AudQepeHnpoBaHHBIN

3a4eT.
Pesynbrarel ocCBOCHHUS y4eOHOM MUCIIUILTHHBL, TIOIEXKAIIHE TIPOBEPKE:

Ne Ha3znayenue | KonTposmpyemsie Bun ounenounsix | Pesyabrar
n/n donna AUAAKTHYECKHE MaTepuaJIoB
OLICHOYHBIX | eJUHMIIbI
CpeacTB
1. | Bxonnoit Buonorus Kak Hayka, | KonTponpHas Onpenenenve YPOBHSI
KOHTPOJIb 9BOJIIOLMA ~ JKMBOTO  MHpa, | paboTta Ne 1 | mogroroBnenHoCTH
CTPYKTYpHO-(QYHKIIMOHANbHAS | (BXOJHOMN oOyyaromuxcs 1o
OpraHMu3aIys OpPTaHHU3MOB, | KOHTPOJIb) OHOJIOTHH.
Ppa3MHOXKEHUE u | (IIpunoxenue 1) [IpaBUIBHO COOTHOCHUT K
HWHAMBUAYaIbHOE pasBUTHE opraHouziam ux
OpTraHU3MOB, (yHKIWY, 3HAET pa3zesbl
HaCJIe/ICTBEHHOCTh u Ouoiorum, 3Tanbl
HW3MEHYUBOCTh  OPraHU3MOB, OHTOTEHE3a, OCHOBBI
OCHOBBI 9KOJIOTHH. 9KOJIOTHH, yMEeT [aBaTb
OTIpeAeNIeHHs] TTOHITHUAM
HaCJIEICTBEHHOCTH u
WU3MEHYHMBOCTb.
2. | Texymuit Opranudeckue BemiecTra, | JlabopaTopHas YMeer xapakTepu3oBaTh
KOHTPOJIb MOHATHE O perylapHBIX u | paboTa Nel | crpoenwuie u pyHkIHN
HeperyJsipHbIX Ouononumepax. | «OOHapyx eHue OEnKoB, YIJIEBOAOB U
VYrnesogpl.  MoHocaxapuibl, | OEIKOB, YII€BOAOB, | JUMUAOB yCTaHABIUBATDH
OJIUTOCaXapHIbI Y | TANHAJO0B C | CBSI3bp MEXy CTPOESHHEM
MIOJINCAXaPUIBI. @YHKINN | TOMOILBIO ITUX MOJIEKYT u
yraeBoJoB. Jlunuael. @yHKIMK | KAUECTBEHHBIX BBITNOJTHIEMBIMU
qunuaoB.  benku. @DyHKIMM | peakiuii». uMH (DYHKIUSAMH, JenacT
6enkoB. Mexannsm aevictBus | (IIpunoxenne 2) BBIBOJIBI HA OCHOBE
(dbepmeHTOB CPaBHEHUS;
3. | Texymuit Knetka — crpykrypHas wu | IIpakTnueckas l'otoBuT 1 omnmchIBaeT
KOHTPOJIb (hyHKIIMOHATBHAS equHMIa | paboTa No 1 | Mukpompenaparsl




OpraHmsMa. PazButne
LIUTOJIOTHH. CoBpeMeHHbIE
METO/Ibl UCCIICIOBAHUS KIICTKH.
Krneroynas Teopust B cBere
COBPEMEHHBIX  JaHHBIX O
CTPOCHHHU ¥ (YHKIHSAX KICTKH.
Teopust cumOHoreHesa.

«Habnronenue
KJIETOK pacTeHHil U
JKUBOTHBIX o/t
MHUKPOCKOIIOM  Ha
TOTOBBIX
MHUKpOITIpenapaTax,
170'¢ OIHCaHUECH
(ITpunoxenue 3)

KJIETOK MpeaCcTaBUTEIIeH
Pa3HBIX IApCTB
y (GaxTepuii, ”HPy30pHiA,

TyKa " ap.)
3apHUCOBBIBACT CTPOCHHE
>KUBOTHOM u

paCTHTeJ’ILHOﬁ KJICTOK
JcCIacT BBIBOJIBI HA
OCHOBE CPABHCHMSI;

Texynuit Henenne xmerku. Knerounsrit | JlabopaTopHas BrisiBniser U omuchIBaeT
KOHTPOJIb uukn. [loarotoBka kieTku K | paborta Ne2 | mpusHaku CXOZCTBa
JICTICHHUIO. [Tepuonpr | «Habmomenne 3apoJIbIIEll 4YeloBeKa u
uHTepdassl. MUTO3, 3HAaUEHHE | MUTO3a B KJIETKaX | JPYTUX  I103BOHOYHBIX,
MHTO3a, ¢azs MUTO3a. | KOHYMKA KOpeILIKa | AeJaeT BBIBOJIBI Ha
ComaTtnueckue ¢  TIOJIOBBIE | JIyKa Ha TOTOBBIX | OCHOBE CpPaBHEHUS;
kieTkd. AMuto3. OCOOEHHOCTH | MUKPOIIperapaTaxy
aMHTO3a. (ITpunoxxenue 4)
Texynuit OnTorenes. ITepuons! | IIpakTudeckas BrisiBiisier M onmchIBaeT
KOHTPOJIb OHTOTEHe3a OMOpHOHaImbHOE | paboTa Ne2 | mpusHaku CXOJICTBA
pa3BUTHE. Cranuu | «Cxonctea 3apoAbllIed 4YeIoBeKa U
SMOPHOHATILHOTO  Pa3BHUTHS. | 3apOAbBIIIEH JIPYTHUX  TO3BOHOYHBIX,
brnuznersl. Hapymenus | yenoBeka U | Aenmaet BBIBOJIBI Ha
pa3BHUTHSA OpPraHHU3MOB. | IO3BOHOYHBIX KaK | OCHOBE CpPaBHECHUS,
ITpnuussL. IIpsimoe U | JOKa3aTelbCTBO HUX
HEMpsIMOE pa3BUTHE. 9BOJIIOLIMOHHOTO
poICTBa»
(ITpunoxenue 5)
Texynuit Knetka — crpyktypHas u | KonTponbHas 3Haer OIpelEICHUE
KOHTPOJIb (yHKIMOHAIBHAS enuHuna | pabota No2 | knekrH, CTPYKTypHBIE
OpraHmsma. Onrorenes. | (IIpunoxenue 6) KOMIIOHEHTBI KJIETKH H
[epuonast OHTOTEHE3A, uxX  (QYHKUUH,  3Tamlbl
CTPYKTYpPHO-(QYHKIIHOHATEHAS OHTOTEHEe3a, 3HAeT, YTO
OpraHH3aLys OpPTraHH3MOB, BKJIFOUAET B cebs
Pa3MHOXKEHHE u MIPOLIECC PA3MHOXKEHUS H
MHAWBHUyaJIbHOE pa3BuUTHE €ro  BUABI,  TOHATHA
OpPraHHU3MOB, ¢unorenes,
HACJIEICTBEHHOCTh u HaCJIEICTBEHHOCTb
HM3MEHYHBOCTh OPTaHNU3MOB
Texymmit Mounoru0puiHoe IIpakT4yeckoe ITonb3yercs
KOHTpOJIb ckpemuBanue. IlepBbIil 3aKkoH | 3aHATHE Ne3 | Guosornueckon
Mengens. Henonnoe | «CocraBnenue TEPMHUHOJIOTHEN 5
JOMHUHHMPOBAHUE. MPOCTEUIINX CXEM | CHMBOJIMKOM, peaer
AHanusupyroliee MOHOTHOPHIIHOTO U | BJIEMEHTapHBIE
CKpeuMBaHue. BTopoil 3akoH | AUTHOPHUIHOTO TEHETHYECKUE  33J1a4H,
Mengens. I'unore3a «4HCTBIX | CKpEUIMBAHUS. COCTaBJISITh MPOCTEUIIINE
raMeT». Pewenne CXEMBI MOHO- 51
TE€HETUYECKUX JUTHOPHITHOTO
3a1auy. CKpEeIrBaHus, JienaeT
(ITpunoxenue 7) BBIBOJIBI HA OCHOBE
CPAaBHEHHUS; aHAIM3UPYET
u OLIEHHBAET TUI
CKpEIIMBaHUsL.
Texymmit JBmwxymue cuisl 3Bojonud, | JlabopaTopHas BBIABIISIET YepThI
KOHTPOJIb uX BiIusSHHE Ha TeHooH] | paboTa Ne3 | mpucnocobienHocTi
nomynsud. [peii¢d reHoB wu | «IIpucmocoOneHue | OpraHu3MoB K cpene
CIly4aiiHble HEHAIPABJICHHBIC | OPTaHU3MOB K | oOuTaHus u




W3MEHEHUS reHo¢oHAa | pa3HbIM cpelaM | yCTaHaBIMBAET ee
TIOTYJIALINH. YpaBHenue | oOuTaHU (x | oTHOCHTENHHBIH
Xapnu—BaiinOepra. BOJIHOM, HA3€MHO- | XapakTep, JienaeT
MonekynsapHO-TeHEeTHYECKHE BO3/YLITHOH, BBIBOJIBI Ha OCHOBE
MEXaHHU3MBI IBOJIIOIHIH. TTOYBEHHOMN)» CPaBHEHUS;
(ITpunmoxxernwne 8)
9. | Texymuit Muoroo0Opasue opranu3moB u | [Ipaktudeckoe CpaBHUBaeT MPHUPOJHBIE
KOHTPOJIb MPUCIIOCOONIEHHOCTD 3aHATHE Ne4 | sxocucTeMsl u
OpraHm3MoB K cpeqie ooutanusi | CpaBHEHHE BHIOB | arpOSPKOCHCTEMBI  CBOSH
KaKk  pe3ynbTaT  JBOJIOIHH. | IO MECTHOCTH) Ha OCHOBE
[punnuner  knaccuukanuu, | MOpGOIOrHIECKOM | 3HAHUH
CHUCTEMAaTHKA. OcHOBHEBIE | ¥ KPUTEPHIO. | MOP(OIOTHIECKOTO
CHUCTEMAaTHICCKHE rpynmsl | (IIpunoxenne 9) KpHUTEPHSL. Jenaet
OpPraHUYECKOTO MHUDpA. BBIBOJIBI Ha OCHOBE
CoBpeMeHHBIE  MOJIXOABI K CPaBHEHUS;
KJIACCU(DUKAITIN OPTaHI3MOB.
10. | Texywmmii Oxonormueckne (akroper U | IlpakTryueckoe BrisBisier
KOHTPOJIb 3aKOHOMEPHOCTH WX BIMSHHA | 3aHATHE Ne5 | mpucnocobnenus
Ha  opranm3mbl (mpuHImN | BeisBierne OpraHM3MOB K  cpene
TOJIEPAHTHOCTH, MPHUCIIOCOOICHUH oOWTaHuWs,  HWCTOYHUKH
JUMHUTHPYIOIIHE (axTopbI). | OPraHU3MOB K | MyTareHOB B
[IpucnocoOneHust OpraHu3MOB | BIHSHUIO OKpYy>Karomei cpene
K JIEWCTBUIO SKOJOTHMYECKUX | PA3ITHMIHBIX (KOCBEHHO), JienaeT
(akTopoB. buonornyeckue | 3KOJIOrHUECKUX BBIBOJIBI Ha OCHOBE
PHATMBL. BzanmogpeiictBre | (pakTopoB. CpaBHEHUS,
IKOJIOTHYECKUX thakropos. | (IIpunoxenue 10)
DKosoruyeckasi HuIa.
11. | Texymmii buoreorenos. Oxocucrema. | [IpakTuueckoe BriaBaser
KOHTPOJIb KomnonenTs 3KOCHUCTEMBI. | 3aHATUE Ne6 | anTpOnoreHHbIE
Tpoduueckne ypoHu. Tumsl | M3yueHue U | U3MEHEHUs B
numesbix  ueneil.  Ilumesas | onucaHue JKOCUCTEMAX cBoeH
ceTb. KpyroBopoT BemIeCTB M | JKOCHCTEM CBOEW | MECTHOCTH; a  TaKxke
IIOTOK SHEPTUU B DKOCHUCTEME. | MECTHOCTH. OIICHWBAaeT  HETaTUBHOE
buoTtnyeckue (Ilpunoxenne 11) | BIMsIHMA —YeloOBeKa Ha
B3aMMOOTHOIIIEHUS OpUpoay H BBIPaOOTKU
OpraHM3MOB B  3KOCHCTEME. Pa3yMHOTO OTHOIIEHHS K
CaoiicTBa 3KOCHCTEM. Hel
[IpoaykTHBHOCT, W OHOMacca
9KOCHCTEM  pa3HbIX  THUIIOB.
Cykueccusl.
12. | Ilpomexxytou | TpeGoBanust K pesynapTaram | OLUEHOYHBIC
Has OCBOEHUS y4eOHOH | cpeacTBa IS
aTTecTauus JUCIMIINHBL  «brosorus» B | MpOBEAEHUS
cootBetcTBuu ¢ PT'OC COO MIPOMEXKYTOUHOU
aTTecTaluu
(’x3ameHa)

(ITpunoxenne 12)




[Ipunoxenue 1
Koutpoannasi padora Nel (BXOaHO# KOHTPOJIb)
Tema «brojiorus Kak KOMILUIEKCHAA HAYKa)

Bapuanr - 1
3amanusi ¢ BLIOOPOM OTHOTO BEPHOI0 OTBeTA.
1. Kakas Hayka u3y4aeT UCKOIAaeMbIC OCTATKH BEIMEPIIMX OPTaHU3MOB?

1. CucremMaTka

2. DOMOpHoIOTHS
3. I'enernka

4, ITaneonTomorus

2. Kakoe CBOWCTBO XapaKTEpHO ISl XUBBIX TENT MPHUPOIBI — OPTaHW3MOB, B OTJIIHYHE OT
00BEKTOB HEXKHUBOM MPUPOABI?

1. PutMmuunocTh

2. JIBKeHue

3. PazngpaxkumocTs
4, Poct

3. Kak nazsiBaercs meron W.11. [TaBnoBa, mo3BOMUBINHIA yCTAHOBUTH PEQIICKTOPHYIO IPUPOLIY
BBIJICJICHUS ey JOYHOTO coKa?

1. HaOJTIOJICHUE

2. OIHCATEIIbHBIN

3. AKCIIEPUMEHTANIbHBINA
4. MOJICIIUPOBAHUE

4. Kakas u3 mocnenoBaTeNbHOCTEH MOHATHH OTpakaeT OCHOBHbBIE YPOBHHM OpTraHHU3allu
opraHusma?
OpraH — TKaHH — OPraHU3M — KJIETKH — MOJIEKYJIbl — CHCTEMbI OPT'aHOB
Monekyibl — TKaHH — KJIETKH — OpTaHbl — CUCTEMbI OPTraHOB — OPraHu3M
Mornekyibl — KINeTKH — TKaHW — OpTaHbl — CUCTEMbI OPTraHOB — OPraHu3M
CucreMa OpraHoB — Opraibl — TKaHH — KJIETKA — MOJIEKYJIbI — OPIaHU3M — KIIETKH
. MUTOXOHIpYHU OTCYTCTBYIOT B KJIETKaX
PBIOBI-TIOITyTas
TOPOACKOH JTACTOUKH
MXa KyKYIIKHHA JIbHa
. OakTepun cTahUITIOKOKKA
. 'Y BUpYCOB npo1ecc pa3MHOXKEHUS! IPOUCXOJUT B TOM CIIydae, €ClId OHH
BCTYNAIOT B CUMOHMO3 C paCTEHUSIMU
HaXOJATCA BHE KIETKH
Mapa3sUTHPYIOT BHYTPH KUIIEYHOMN MaJIOUKH
NPEBPALIAIOTCS B 3UTOTY
. OITHO M3 TIOJIOKEHHI KJIIETOYHON TEOPHH 3aKJIF0YAETCS B TOM, UTO
pacTHTEIBHBIE OPTaHMU3MBI COCTOSIT U3 KIIETOK
JKUBOTHBIE OPraHU3MBbI COCTOSIT U3 KIETOK
BCE€ HU3IINE BBICIIUE OPraHU3MBbI COCTOST U3 KIETOK
KJIETKW OPTaHU3MOB OJMHAKOBEI 110 CBOEMY CTPOEHHIO B (PYHKITUSAM
8. B snpe kietku aucra Tomara 24 xpoMocoMbl. CKOJIBKO XpOMOCOM OYyJIeT B sIpe KIIETKH
KOpPHsI TOMaTa IocJje ee AeTIeHN?
1. 12
24
36
. 48
. Monekynbt AT® BBITOTHSIOT B KJIETKE (DYHKITHIO
3alUTHI OT AHTUTEN
KaTaJau3aTop peakiun
TPaHCIOPTa BELIECTB
aKKyMyJIATOpa SHEpIuu
0. K sykapuoraM oTHOCATCA
KUIIEYHas Najo4Ka
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2. ameba
3. XOJIEPHBIA BUOPHOH
4. CTPENTOKOKK
11. Kakue reHbl MpOSIBISIIOT CBOE ACHCTBHE B IEPBOM THOPHIHOM ITOKOJICHUU?
1 AnnenbHble
2 JloMHHAHTHBIE
3 PeneccuHbie
4 CIETUICHHBIS
12. Perynsipable 3aHATHS (PU3HUECKOM KYIBTYPOH CIIOCOOCTBOBAIN YBEIHUEHUIO HKPOHOKHON
MBILIIBI IIKOJIBHUKOB. TO U3MEHYHBOCTD
MyTallHOHHAs
TeHOTHUITUYECKast
MOIU(PHUKAIMOHHAS
KOMOWHATHUBHAS
3. YyeHue o ABMKYIIUX CHIIAX 3BOJIOLHU CO3al
Kan batuct Jlamapk
Kapn JIuneit
Yapnz Japsun
Kopx broddon
4. HacnencTeeHHast U3MEHYMBOCTh, 0Oph0a 3a CYIIECTBOBAHUE M €CTECTBEHHBIH OTOOD — 3TO
CBOMCTBA XKUBOH IPUPOJIBI
Pe3yIbTaThl 3BOJIIOLIUN
JBIKYIIUE CUJIBI DBOJIIOLIUU
OCHOBHBIC HAITpaBJICHUA 3BOJIFOINU
5. [IpuMepoM B3aMMOOTHOIICHUM MAapa3UT-XO3SIMH CIIY>KAT OTHOLLECHUS MEXAY
TUIIaHHUKOM U Oepe30it
JISATYIIKOH U KOMapoM
PaKOM-OTHICIIBHUKOM U aKTUHHUEN
YeJI0BEYECKOI acKapuaoi U 4eIOBEKOM
6. Kaxkoii u3 nepeyrcieHHBIX (pakTOPOB OTHOCAT K a0HOTHYECKIM?
BBIOOpOUYHAs BRIpYOKa jieca
COJICHOCTb TPYHTOBBIX BOJI
MHOT000pasue NTull B JIecy
obpazoBaHue TOPDIHBIX OOJIOT
7. YTO U3 MepEevnCIEHHOrO0 SIBISETCS IPUMEPOM IPUPOTHOTO cOo0IIecTBa?
OepesoBas poina
KpoHa Oepe3
oTaenpHas Oepesa B Jiecy
TaIHs;
8. Kakyto poiib B 9KOCHCTEME UTPAIOT OPTaHU3MBI — Pa3pyIIUTEN OPraHuYeCKUX BEIeCTB?
Mapa3UTHPYIOT Ha KOPHSIX pPaCTEHUH
YCTaHABIUBAIOT CAMOMOTHYECKHUE CBS3U C PACTCHUAMHU

Ne=bhWD=m WD =2 WD = W= 2B WD = = WD —

3. CHUHTE3UPYIOT OpPraHUYECKHE BEIIECTBA U3  HEOPraHWYECKUX  MPEeBpaIlatoT
OpraHUYeCcKre
4. BEILECTBAa B MUHEPAJIbHbIC

19. Kakas u3 npuBeAeHHBIX MUILEBBIX IIETIEH cOCTaBIeHA MPABUIBLHO?
MIEHOYKA-TPEIIOTKA—KYK-THCTOSI—>PaCTCHUE— ICTPEOKYK
JINCTOEI—PaCTEHNE—TICHOYKA-TPEIIOTKa— ICTPEOIICHOIKA

TPEIIOTKa— ICTPEO— paCTeHUE—KYK-THCTOEAPACTCHUE— KYK-TTUCTOS I—>TIEHOUKa
TPEIIOTKa— SICTPeO

20. KakoBa poJib rpu00B B KpyroBOpOTE BelIeCTB B Onochepe?

1 CHUHTE3UPYIOT KUCIOPOJ aTMOChepsl

2 CUHTE3UPYIOT MIEPBUYHBIC OPTraHMUYSCKUE BEIIECTBA U3 YTICKUCIIOTO rasa

3. YYIaCTBYIOT B Pa3JIOKECHUH OPTaHHIECKHUX BEIICCTB

4 YYIacTBYIOT B YMCHBIIICHUH 3aI1acoB a30Ta B aTMocdepe

Bapuant — 2



3agaHus ¢ BbIOOPOM 0JJTHOT0 BEPHOr0 OTBETA.
Kakas mayka wm3ydaeT XWMHYECKHH COCTaB, CTPOCHHE M IIPOLIECCH YKU3HENESTEIIbHOCTH
KJIETKH?
1. DKOJIOrusl;
2. IuTomorus;
3. dusnosorus;
4. Anaromus
2. Kakoe CBOWCTBO XapaKTEpHO [UIsl XUBBIX TENT MPHUPOIBI — OPTaHW3MOB, B OTJIHYHE OT
00BEKTOB HEXKHUBOI TIPUPOIBI?
1. PurMu4HOCTD;
JBmxenue;
Pocr;
00MEH BEIECTB U SHEPTUH
. [losiBIIeHME 3NIEKTPOHHON MUKPOCKOTIMH MO3BOJIMIIO YYCHBIM YBUICTh B KICTKE
pubdocomy;
Aapo;
IUIACTULY
UTOILIA3MY
4. Kakas u3 mocienoBaTelbHOCTEH MOHSATHI OTPa)kaeT OCHOBHBIE YPOBHM OpraHU3aliu
OpraHu3Ma, Kak €IMHONU CUCTEMBI?

RSN S

1. Cucrema OpraHoB — OpraHbl — TKaHU — KJIETKA — MOJIEKYJIbl — OPraHU3M — KJIETKH
2. OpraH — TKaHU — OPTaHU3M — KIIETKH — MOJIEKYJIBI — CHCTEMBI OPIaHOB

3. MouteKyibl — TKaHU — KJIETKH — OpraHbl — CUCTEMBI OPIaHOB — OPraHU3M

4. MouteKyibl — KJIETKHA — TKaHU — OpraHbl — CUCTEMbI OPIaHOB — OPraHU3M

5. IlepeBapuBaHue MUILEBBIX YaCTUI] U yIAJCHHE HEIEPEBAPEHHBIX OCTATKOB INPOHUCXOAUT B
KJIETKE C TIOMOILBIO

1. ammapata ['onbmxu
J30COM
SHJIOTIJIA3MATHYECKON CeTH
pubdocom
. OHy KOJBLEBYIO XPOMOCOMY, PACIIONIOKECHHYIO B IIUTOIJIa3Me, UIMEIOT
OJTHOKJIETOUHBIE BOAOPOCIH
BUPYCBI
OJTHOKJIETOYHBIC )KHBOTHBIC
OaxTepuu
. CoriacHo KJIeTOYHON TEOpHH, KIETKa — 3TO EAMHHULIA
HCKYCCTBEHHOTO 0TOOpa
€CTEeCTBEHHOT0 0TOOpa
CTPOEHUS OPraHU3MOB
MyTaluil Opranusma

8. CoxpaHeHue HaCIICJICTBEHHOW WH(OPMAIM MATEPUHCKOW KJIETKH Y JIOYEPHUX KIIETOK
NPOUCXOAMT B pe3yjIbTaTe

1. MHUTO32
2 Melo3a
3 OIIOIOTBOPEHHS
4 JeJICHUSI TUTOIIa3Mbl
9. buoxuMuveckne peakiuu, MPOTeKAoIe B OpraHu3Me, YCKOPSIOTCS
1 MUTMEHTaMHU
2 TOPMO3aMH
3. bepMmeHTaMU
4
1
1
2
3
4
1

ALUN SN AL R LD

BUTaMHUHaAMH
0. K opraam3mam, B KJIeTKaxX KOTOPBIX UMEETCSI OOPMIICHHOE SO, OTHOCAT
CBIPOCKKY
BHPYC KOpH
CEHHYIO MAIOYKY
BO30YIUTENS TYOCpKYyIe3a
1. Kak nazBan I'. MeHmenb MprU3HAKH, HE TIPOSBIISIONTHAECS Y THOPHUIOB TIEPBOTO ITOKOICHIMS?
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1. TeTepO3UTOTHBIMU
2. TOMO3UTOTHBIMU
3. PeLEeCCUBHBIMU

4. JIOMHMHAHTHBIMUA

12. Tlom peiicTBueM ymnbTpaUOIETOBBIX IIydel y dYelloBeKa TMOSABISETCS 3arap. OTO
MU3MEHYUBOCTD

1. MyTallMOHHAs

2. MOAu(UKAITHOHHAS
3. TeHOTHUITHYECKAas

4, KOMOWHATHUBHAS

13. Bribepere yTBepKAeHHE, MPaBUIBHO OTpaxkaromiee B3rsiael Y. JlapBHHA Ha TPUYUHBI
IBOJIIOLIMU: B OCHOBE Pa3HOOOpa3ns BUIOB JICKHUT

1. MPUCTIOCOOIEHHOCT OPTaHU3MOB K YCIIOBHSM CPEIbI

2. CHOCOOHOCTh K HEOTPAHUYEHHOMY Pa3MHOKEHHIO

3. €IMHOBPEMEHHBIN aKT TBOPECHHUS

4. HacJIeICTBEHHAs! N3MEHYHMBOCTh M €CTECTBEHHBIH 0TOOD

14. CounasnbHble (aKTOPBI IBOJIOIUY ChITPAId BAXKHYIO POJIb B (JOPMUPOBAHUH Y UEIOBEKA

1. YIUIOLIEHHOUW IpyIHOM KIETKU

2. MPSIMOXOXKACHHUS

3. YJIEHOpa3eNIbHON peun

4. S-00pa3HbIX U3rHO0B O3BOHOYHUKA

15. KoHKypeHIHs B COOOIMIECTBAX BO3HUKAET MEXKTY

1. XUIIHUKAaMU U )KEPTBaMHU

2. napasuTaMy U X03sieBaMu

3. BUIaMH, U3BJICKAOIIUMH MOJIb3Y U3 CBA3U APYT C APYTOM

4. BUaMH CO CXOIHBIMH HOTPEOHOCTSAMH B pecypcax

16. Kakoii u3 nepeqnciieHHbIX (JaKTOPOB OTHOCST K aOMOTHYECKUM?

1. BBIOOpOUYHAs BRIpYOKa jieca

2. MHOT000pasue NTull B JIecy

3. COJIEHOCTh TPYHTOBBIX BOJ

4. obpazoBaHue TOPDIHBIX OOIOT

17.buoreoneHo3 —3To0 COBOKYITHOCTb B3aMOCBSA3aHHBIX

1. OpPraHu3MOB OJTHOTO BHJIA

2. JKUBOTHBIX OJTHOW TIOITYJISILIUU

3. KOMIIOHEHTOB >KMBOW U HEXXUBOU MPUPOIBI

4. COBMECTHO OOMTAIOLINX OPTaHU3MOB Pa3HbIX BUIOB

18. K pexytieHTaM, Kak mpaBUiIo, OTHOCITCS

1. HU3IINE PACTEHUS

2. 0eCII03BOHOYHBIE KUBOTHbIE

3. rpudsI 1 OaKTEepHH

4. BHUPYCBI

19. Kakas nens nutaHus NpaBUIIBHO OTPaXKaeT Nepeaady B HEll SHepruu?

1. JUCHUIIa— 0KAEBON YepBb—3€MJIEPOIKa—>JTHCTOBOM OIaUIUCTOBON
onaja—/10X1eBOU

2. YepBb—3EMIIEPOIiKa— JIMCHLA

3. 3eMJIEpOHKa— IOk /I€BOM YE€PBb—JINCTOBOM Oaj— JHMCHLA

4. 3eMJIEpOiika— IMCUIIa— T0KIEBOM YEPBb—JIMCTOBOM OMaj

20. bakrepun THHEHUS, )KUBYIIUE B IOYBE 3eMJIH,

1. 00pa3yloT OpraHuYecKue BELIeCTBA U3 HEOPraHMYECKUX

2 MUTAIOTCS] OPraHMYECKUMH BEIECTBAMH KUBBIX OPTaHU3MOB

3. CIOCOOCTBYIOT HEHUTpAIIU3AIINH SIJIOB B IOYBE

4 paznararoT MEpTBbIE OCTATKH PACTEHUI U KUBOTHBIX 10 MEPETHOS
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IIpunoxenue 2

JlabopaTopHas paGora Ne2

OoHnapy:xeHue 0eJK0OB, YIJ1€BOA0B, JUMHAOB ¢ MOMOIILIO KA4eCTBEHHBIX PeaKiMii.
Lenp: moka3aTh Hamu4are 6EIKOB, YTIEBOIOB, JIUIAI0B B PA3IMIHBIX JKUBBIX O0HEKTAX.
OO0opy0BaHUE M PEAKTUBBI: IITATUB C MPOOUPKAMH, KalleIbHUIIA, ITUIICTKU, BOJTHAS OaHs;
pacTBop strraHOTO Oenka 10% pactBop runpokcuna Harpus, 1% pactBop cynbdara
menn(1l), cupToBO# pacTBOp oA, CIIUPTOBOM PACTBOP PACTHUTEIHLHOTO Macia.
OOBEKTHI HCCIICIOBAHMS: PACTBOP KYPHHOTO O€JIKa, CHIPOH U BapeHbIi kapTodeis, MyKa,
Oenblil X110, ceMeHa MOJICOMHEYHUKA.

Xox paboThl

1.06HapyxeHue OenKoB

BuyperoBas peakius J0Ka3bIBAaCT HAJTMYUE MOJIEKYJ OCJIKa C MEeTITUIHBIMY CBSI3SIMH.

B mienodHoi#t cpene aTOMBI a30Ta, BXOSIINAE B COCTaB MENTHAHON TPYIIIBL, 00pa3yoT
OKpaIIeHHBIE KOMITIEKCHBIE COSIMHEHUS C HOHAMH MEIH.

B npoGupky BHecHTe 5 Kaneib pacTBopa KypHHOTO Oenka, 3 Karuli pacTBOpa T’UIPOKCHIA
HaTpUA U OJHY Karutio pactBopa cynbdara menu(ll) u nepememaiite. Ommmmre HabI02E8MOE
siBrieHue. UTo OHO JoKa3bIBaeT?

KcanTnonporenHoBast peakius 10Ka3plBacT HAIMYKE B MOJIEKyJiax Oenka

[IUKJIMYECKUX aMUHOKHCIIOT, IMEIOIINE B COCTAaBEe OEH30IbHBIC KOJIBIA (TIPOMCXOTUT
HUTpPOBaHUE OEH30JILHBIX KOJICIT). B 11e0uHOM cpeie xKeNnThie HUTPOIPOU3BOIHbIC
ITUKJINYECCKUX aMHHOKHUCJIIOT o6pa3y}0T COJIM, OKpAIlICHHELIC B OpaH)KeBbIﬁ OBCT.

K 5 xamumsam pactBopa ssuaHOTO Oenka 100aBbTe 3 Karuiu KOHIEHTPUPOBAHHON a30THOM
KHCIOTHI (ocTopokHO!). Onumute HabmogaeMoe siBjieHue. YTo oHO J0Ka3kIBaeT?

2.00HapyXeHHUEe yIiIeBOI0B
HonxpaxmanbHas peakiysi JOKa3bIBaeT HATMYUE B UCCIEyeMOM O0bEKTEe KpaxMaa.
HaGmionaeTcs cuHe-(pH0IeTOBOE OKpaIIBaHHeE.

Heckonpko Kanens cIupTOBOro pacTBopa Hoja HaHeCUTe Ha MPeI0KEHHbIE 00BEKTHI
(ceIpoii kaprodenb, Myka). Onumure HaOI0JaeMoe siBieHue. YTo OHO JJOKa3bIBaeT?
Heckonbko kanenbs ciupToBOro Hojla HaHeCHTe Ha BapEéHbIM KapTodens 1 Oemblii xieo.
Conepxar 1 gaHHble 00BeKTHI kpaxmain? [Touemy?

3.00HapyXeHHEe JTUTTHIOB

Bosemute puibTpoBaibHyI0 OyMary, MoJoXHUTe Ha Hee ceMs TIOJICOJIHEYHUKA U CHITBHO
Ha)XMHUTE Ha Hero. YTo mosiBUI0Ch Ha GHIIbTPOBaIbHOMN Oymare? O yeM 310
CBHUIIETENBCTBYET?

OOHapy>keHHe >KUPOBOW IMYJIECHH

K 1 M1 cimpToOBOTO pacTBOpa paCTUTEIBHOTO Macia 100aBhTE 2 MJI XOJIOIHOW BOIBI U
cuiIbHO BeTpsixaute. OOpasyercst MyTHas Oesasi SMyJIbCH. DTa peakLus I03BOJISET
00HAPYXHUTh B 00BEKTaX PACTUTEILHBIN XKHP.
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[Ipunoxenue 3
IIpakTHyeckast padora Ne 1

Ha6aioneHne KJIeTOK PpacTeHHid MW JKMBOTHBIX IOJ MHKPOCKONOM HAa TOTOBBIX
MHKpOIpenaparTax, ux onucaHue.

Henn:

pPacCMOTpPETh KIIETKH Pa3IMIHBIX OPTaHU3MOB 1 UX TKaHEH 101 MUKPOCKOITOM (BCIIOMHHB TIPH
3TOM OCHOBHBIC TPUEMBI PabOTBl C MHUKPOCKOIIOM), BCIOMHUTH OCHOBHBIC YaCTH, BUJMMEIC B
MHUKPOCKOIT M CPAaBHUTh CTPOCHHE KJIECTOK PACTUTENBHBIX, TPUOHBIX M dKUBOTHBIX OPTaHU3MOB.

OO0opynoBaHue: MHKPOCKOIBI, TOTOBBIE MHKPOIIpENapaThl PacTUTEIbHON (KOXKHLA Yelryn
JyKa), JKMBOTHOW (dMUTENHaibHas TKaHb — KIETKH CIHM3UCTOH POTOBOW MOJOCTH), TpHUOHON
(mpoxKeBbIe WU TIJIECHEBBIE TPUOBI) KIETOK, TaOJHIBI O CTPOSHUH PACTUTENBHOM, >KHBOTHOU H
TpUOHON KIIETOK.

Pabora B rpynrne €CTCCTBEHHOHAYYHOT'0 HaIlpaBJICHUA MOXET IMPOBOAUTHCA HE Ha I'OTOBBLIX
MUKpOIpEIraparax, a Ha IPUTOTOBJICHHBIX, a JJIA 3TOI'O:

YauiKu HeTpI/I, JIYKOBHIIA, JIa60paTOpHLIC HOXH, IHUHLICTHI, NMUIICTKU, CTCKIAHHBIC Ma3CBbIC
JIOKCYKH, BbIpalllICHHAA KYyJIbTypa IMJICCHEBOT'O rpM6a IMEHUIWJIa UJIW MYyKOpa.

Xoa padoThI:

paccMOTpUTE  MOJ  MHKPOCKOIIOM  IIPUTOTOBJICHHBIE  (TOTOBBIE)  MHUKpPOIpENapaThl
PacTUTEIBHBIX U )KUBOTHBIX KIJIETOK.

3apH0yﬁTe Io OZ[HOﬁ paCTHTeJ’ILHOﬁ W KUBOTHOH KJICTKE. HO,Z[HI/IH_II/ITe HNX OCHOBHBLIC 4aCTH,
BUIMUMBIC B MUKPOCKOII.

CpaBHHUTE CTPOCHHME PACTUTEIbHOM, TPMOHON M >KMBOTHON KiIeTOK. CpaBHEHHE MPOBECTU MPH
MIOMOILY CPaBHUTENbHOM Tabmuubl. Caenaite BHIBOJ O CIOXKHOCTH UX CTPOSHHSL.

c/ieaiTe BBIBOJ, ONUPAsCh HA MMEIOIINECS Y BaC 3HAHMUS, B COOTBETCTBHH C LIEJIBIO PAOOTHI.

!' | BcrmtomHHTE TpeOOBaHUS K COCTABICHHUIO CPABHUTEIBHON TaOIHIIb!

O 4eM CBUIETENBCTBYET CXOJICTBO KIIETOK pacTeHuid, TpuboB u >kuBOTHBIX? [IpuBeaute
MIPUMEPBHI.

O dYeM CBHIETENBCTBYIOT PaziUyuvs MEXAY KIETKaMH TPEACTABUTENEW pa3iuyHBIX IapCTB
npupossi? [IpuBennte mpumepsl.

BreimummTe OCHOBHBIE TONOXKEHHS KIETOYHOM Teopuu. OTMEThTE, KaKOe W3 TIOJOXKCHHMA
MOKHO 000CHOBAThL MIPOBEICHHOMN paboToi.
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IIpunoxenne 4
JlabopaTopHas paGora Ne2

Henab: paccMoTpers ((a3pl MHUTO3a B KIETKAaX KOpEMIKa JyKa, W3YYHTh IIPOIECCHI,
MIPOUCXO/ISIINE B KAKIYI0 U3 (has.

Oo6opynoBanue: Tabnuna «®a3pl MUTO3a», TEKCT maparpada, MUKpOIpEnapar «MHTO3 B
KJIETKaX KOPEIKa JIyKa.

Xoxa padoThI:

1. PaccmotpuTte rotoBelit MukponpemnapaT «MuTo3 B KJIETKaX KOPEIIKa JTyKa.
2. HaiinuTe KIeTKH Ha pa3sHBIX CTAAUSIX MUTOTHUECKOTO JCICHHUS.
3. 3amonHnTE TAONHITY.
Tabnuna 1.
Craansi _ METOTHYECKOI'0 IIporekawmue KoanuecTBO
IHMKJIA NPoIeCcChI KJETOK Ha Ipenapare B

aHHOIi (a3e.

4. B uém 3aknrouaercs OMoiorndeckas pojib MUT03a, ChOPMYJIIMPYITE BBIBOJL.

IIpunoxenue 5
IIpakTHyeckast pabora Ne2

«CxoacTBa 3apoiblilieil 4YeloBeKa M IMO3BOHOYHBIX KAaK J0Ka3aTeIbCTBO WX
IBOJIONMOHHOTO POACTBAY»

Ilenb: TO3HAKOMUTH C SMOPUOHATLHBIMU JIOKA3aTEIHCTBAMHU IBOJIOIUN OPraHUIECKOTO MHPA,
BBIABUTH CXOJICTBA U PA3JIMYUA 3ap0)151me171 IIO3BOHOYHBIX

Obopyoosanue: yucOuuk «OO1ias Ouosorus», cxema «CXOACTBO 3apojblliell ueiloBeKa U
MTO3BOHOYHBIX)

Memoouueckue ykazanus:

1. TIpountatp TekcT B yueOHuKe «O6mas ouonorus», crp. 101. «O630p aMOpHOIOrHIECKUX
JTIOKA3aTeNIbCTB 3BONIOIUI». PaccMOTpeTh pUCYHOK. BEISBUTH YepThI CXOZCTBA 3apOJIbIIICH YeIOoBeKa
Y IPYTUX MO3BOHOYHBIX Ha KAXKJIOW CTaJINH.

2. Hartmcats oTyer:

- yKa3aTh HOMep J1a00paTopHO pabOTHI, TEMY, IIEJIX U 000PYI0BaHUE

- 3a()MKCUPYITE BHISBICHHBIC CXOACTBA U Pa3lIu4us YMOPHUOHOB HA KAXKIOH CTaUK Pa3BUTHS

- chopMynHpyiTe U 3alUIIATE BBHIBOJ O TPOJCIAHHOW paboTe, OTBETUB Ha BOIPOC O YEM
CBUJETENBCTBYIOT CXOACTBA 3apPOIBIIIEH?
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Canamanipa

I Craumn

I Craans

Yepenaxa

Kpuca

Heaovex
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IIpunoxenue 6
Koutpoannasi padora Ne 2

1. Uro TaKoe pa3MHoKeHue?
a. 9TO TPOIIECC BOCIPOM3BEACHHS OpPraHM3MaMiu ceOe MOJ00HBIX, 00eCIeUNBAIOIINN TTPOIOIIKECHUE
CYIIIECTBOBAHUS BH/IA;
0. npolecc, CBOMCTBEHHBIH TOJILKO XOPJIOBBIM OpraHu3MaM;
B. TIPOIIECC, CBOMCTBCHHBIH OpraHW3MaM, KpPOME IPOCTEHUINNX, OOSCIEUYHBAIONINN ITPOIOIIKECHUE
CYIIIECTBOBAaHUS BH/IA.
2. HazoBute THUIIBI Pa3MHOXKEHUS OpraHu3MOB?
a. TMIOJIOBOE, CHOpOoOoOpa3oBaHue;
0. I10JIOBOE, 0OecnoJIoe;
B. I0JIOBOE, KOHBIOTAIIUS;
T. OecmoJoe, MTOYKOBaHUE.
3. Yo TaKkoe MI0JIOBOE pa3MHoOKeHue?

a. Tporiecc, KOTOpBIi obecrieunBaeT 0OMEH HaclieJACTBEHHOW WH(pOpMaIueil M CO3MaeT YCIOBUS I
HACJEACTBEHHOW M3MEHYMBOCTU. OHO OCYIIECTBIISICTCS] MYTEM CIUSHUS TOJIOBBIX KJIETOK — TaMeET;

0. nporecc, KOTOPBIH oOecrieunBaeT JeTICHUe COMaTHYECKHX KJIETOK;
B.  Ipolecc, KOTOpbIi  oOecrieunBaeT  BPEMEHHOE  B3aWMOJCHCTBHE  JBYX  KIETOK.
4. CootHecute THIIBI Pa3MHOXKEHUs u ux Coco0bI?
1. IlomoBoe pasmuoxkeHue A. IloukoBanue b. ['amerorammst B. [lenenne coMaTH4ecKUX KIIETOK
2. Becnomnoe Pa3MHOXEHUE I. Konsbroranus . CriopooGpaszoBanue
E. ®parMeHTanus
5. HazoBute  ocobbie  ¢dopmbl  pasmMHOkeHusi?  (BbiOpaTh  HECKOIBKO  OTBETOB).
a. (parmeHTaIUSA
0. MMapTeHOTeHE3
B. KOITyJiaus
T. repMadpoIuTUIM
6. Yo TaKoe MHUTO3?
a. JieJieHne COMAaTHYECKHX KJIIETOK
0. JieJIeHue MTOJIOBBIX KIIETOK
B. JeNieHue COMAaTHYECKHX u MTOJIOBBIX KJIETOK
7. CootHecute ¢asbl MHTO3a u ux MPOLIECCHI:
®da3bl IIpouecc
1. Ilpodaza A. XpoMOCOMBI pacrojararoTcsi MO0 3KBATOPY KIETKH, oOpasyeTcs ABYXIIOIIOCHOE
BEPETEHO JIeTICHHS.
2. Mertadasa b. McuesaeT BepereHo aeneHUsS. Bokpyr pazomieainmxcss XxpoMoCcOM 00pa3yroTCs HOBBIC
sJIEpHbIE 000JIOUKH. O6pazyrotcst JIBE JIouepHUe KIIETKH.

3. Anadaza B. Xpomocombl ciMpaiu3yloTcs, B pe3yibTaTe Yero CTaHOBATCS BUAMMBIMU. Kaxnas
XpoMocoMa COCTOWT M3 ABYX Xpomatui. SlaepHas o0ojouka W SAPBINIKO pa3pymarTcsa. B kmeTkax

YKUBOTHBIX LEHTPUOIN pacxoasTcs K MOJIFOCaM KIIETKH.
4. Tenodaza ['. llenTpomepsl AensATCS, W XPOMATHALI (JIOYEPHHE XPOMOCOMBI) PACXOAATCS C
MTOMOIIIBIO HUTEH BEpeTeHa JICIICHUS K MOJIF0caM KIICTKH.
8. Uro TaKoe Meio03?
a. MI0JIOBOE pa3MHOXKEHHeE, CBSI3aHO c (hopmupoBaHueM MOJIOBBIX KIIETOK
0. momoBoe  pa3MHOXEHHE,  CBsI3aHO  C  (OPMHUPOBAHMEM  COMATHYECKHX  KJIETOK
9. Bo Bpems kakoil (a3pl IPOUCXOIAUT KPOCCUHTOBEp (Tpoliecc 0OMeHa y4acTKaMH T'OMOJIOTUYHBIX
XpOMOCcoM)?

a. mpodaza 1 Meiio3a
0. npodasa 2 Meio3a
B. MmeTadaza 1 Meiio3a
r mpodaza MHUTO3a
10. Yro Takoe KJIETOYHBIN uKa?
a TIEPHUO JKU3HU KIIETKH oT OJTHOTO JICJIeHUS b1 (6] CIIEYTOIIETrO
0. TIePHO.T JIETICHIS KJICTOK
11. Haiite KpaTKoe TIOHATHUE npoueccy criepmaToreses?
12. Jaiite KpaTKoe MTOHATHE TpoIIeCCy ooreHes?
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13. Ha3oBuTe MONOBYIO KJIETKY IO TaKUM IIPU3HAKaM: MaJICHBKHH pa3Mep, pa3iudHON (OopMBI,
MOJIBUKHA.

a. SIMLIEKIIETKA
0. CIICPMAaTO30U/]
14. Uro TaKkoe OHTOTEHE3?

a. TIPOIIECC WHIUBHUIYaJbHOTO Pa3BUTHS 0COOM OT MOMEHTa OOpa30BaHMUsS 3WTOTHI IO KOHIA JKU3HU
opranusma
0. TpollecC HMHAMBHIYAILHOTO PAa3BUTHS OCOOM OT MOMEHTa OOpa30oBaHUsSl 3UTOTHI JIO POXKIACHUS
opranuzma
15. Boibepute ctaguu pa3Butus 3apoabima? Pacnonoxurte ux B mpaBmibHOM mopsake. (Heckonbko
OTBETOB).
npobeHue
3UroTa
ractpyna
Onacronenp
Helpyna
racTpoleib
Omacrtyna

¥ 0k 3w o

ITaJT0HBI OTBETOB:
a
5
a
212122
r
a
Baro
a
. a
10. a
11. Tporecc o0pa3oBaHUs TMIOJIOBBIX KJIETOK - CIIEPMAaTO30U/I0B
12. TIpoIIeCC obpa3oBaHuA ITOJIOBBIX KJIETOK - OOI'OHHEB
13. 5
14. a
15. OXBJI
Kputepuu onenku:
olleHKa «5» cTaBuTcs 3a 14-15 npaBUIbHO BRIOJIHEHHBIX 33/1aHUS
OTICHKA «4» CTaBHUTCS 3a 12 MpaBHIILHO BHITIOJHEHHBIC 33/1aHUS
OIIEHKa «3» CTaBUTCS 32 9 MPABUIIHHO BBIITOJIHEHHBIX 3a/IaHUS
OTICHKA «2» CTAaBHUTCS 3a 8 MIPABUIIHLHO BHITIOJIHCHHBIX 3a/IaHUS.

R R
(@)

IIpunoxenue 7
IpakTnyeckas padora Ne3 «CocTaBneHrne MPOCTEUIINX CXEM MOHOTHOPHIIHOTO M JUTHOPHIHOTO
CKpeurBaHusl. Perenne reHeTHIecknux 3a1au.

[lean: Hayuntbcsi cOCTaBIATh NPOCTEHIIME CXEMbl JUTHOPUIHOTO CKPEIIMBAHUS HA OCHOBE
NPEIJIOKEHHBIX TaHHBIX.

O0opynoBaHue: yieOHHK, TETPab, yCIOBUS 3a/1a4, pyyKa.

Xo/1 padoThI:

1. BcnoMHHUTB OCHOBHBIE 3aKOHBI HACIIEIOBaHUS IPU3HAKOB.

2. KonnextuBHbIH pa3dop 3aaa4 HAa TUTHOPUIHOE CKPEIIMBaHHE.

3. CamocTosATEIRHOE PENICHUE 3a1ad Ha ITUTHOPHUIHOE CKpENTUBAaHWE, TOIPOOHO OMHUCHIBAS XOJ
pemenus U chOpMyITHPOBATh MOJTHBIA OTBET.
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3agauya Ne 1. Bemwmmure raMeThl OpraHU3MOB CO ciemyiomuMmu reHotunamu: AABB; aabb;
AADbDb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABbBCC; AaBbCC; AaBbCc.

Paz6epem oaun u3 mpumepos. [Ipu pemennn nogoOHBIX 33124 HEOOXOAMMO PYKOBOJCTBOBATHCS
3aKOHOM YHCTOTHI TaMeT: raMeTa TeHeTHYECKH YMCTa, TaK Kak B Hee MOIMaJaeT TOJBKO OAMH TeH M3
KaXIOW amenbHO mapel. BospMeM, k mpumepy, ocobb ¢ reHotunoM AaBbCc. M3 mepBoit mapsr
TE€HOB — TIapbl A — B KOKAYIO MTOJIOBYIO KJIETKY TOIAaeT B MpoIecce Meio3a nubo reH A, mubo TeH a.
B Ty ke rameTy U3 mapsl TeHOB B, pacnonokeHHBIX B Ipyroil Xxpomocome, moctynaer reH B mnm b.
Tperpss mapa Takke B KaXAYIO TIIOJIOBYIO KJIETKY IIOCTaBIIIeT INOMUHAHTHBIN TeH C Wil ero
perieccuBHEIN amutens — ¢. Takum 00pazom, rameTa MOXKET COJIepKaTh MIIH BCE TOMHUHAHTHBIEC TE€HBI —
ABC, unu e penieccuBHble — abc, a Taxoke ux coueranus: ABc, AbC, Abe, aBC, aBc, a bC.

UroObl He OMIHMOUTHCS B KOJIMYECTBE COPTOB rameT, 00pasyeMbIX OpPraHH3MOM C HCCIIEAYEMbIM
T€HOTUIIOM, MOXXHO BOCHOJB30BaThca (popmymoit N = 2n, rae N — 4mCIO THUIOB ramer, a h —
KOJINYECTBO TETEPO3UTOTHBIX Map TeHOB. B MpaBUIBHOCTH 5TOH (OPMYINBI JIETKO YOETUTHCS Ha
npUMepax: TeTepo3uroTa Aa UMeeT OJHY T'eTepO3UrOTHYIO mapy; cienosarenbHo, N = 21 = 2. Ona
oOpa3yer nBa coprta ramet: A u a. urereposurora AaBb copepxut nBe reTepo3uroTHeie mapbl: N =
22 = 4, ¢opmupyroTcs dereipe Tuma ramer: AB, Ab, aB, ab. Tpurerepozurora AaBbCc B
COOTBETCTBHH C ITHM JOJDKHa 0Opa3oBBIBaTh 8§ COPTOB MOJIOBBIX KIeTOK N = 23 = §), OHU yXKe
BBITIFICAHEI BHIIIIE.

JonosHuTebHBIE 32/1a4H K JIa00paTOpHOii padore

3agaya Ne 1. Y KpymHOTro poratoro ckora reH KOMOJOCTH JTOMHHHMPYET HaJ F€HOM poraTocTH, a
TeH YepHOTO I[BETa LIEPCTH — HaJ TeHOM KpacHOU okpacku. OOe mapbl TeHOB HAXOISATCS B Pa3HBIX
napax xpomocoMm. 1. KakuMmu okaxyTcs TemsTa, €ClM CKPECTUTh TeTEPO3UTOTHBIX IO 00EHM IMapam
MPU3HAKOB ObIKa U KOPOBY?

2. Kakoe TmMOTOMCTBO cleAyeT OXHIATh OT CKPCIIMBaHUS YEPHOIO KOMOJIOTO OBbIKa,
TeTepO3UTOTHOTO TI0 00EUM IapaM MPU3HAKOB, C KPACHOM poraToil KOpoBOii?

3agaua Ne 2. V genoBeka TeH Kapux Tja3 JOMHHHPYET HaJ T€HOM, OOYCIIOBIHMBAIOIINM TOTyObIe
rinasza. ['ony0Oornaselii My>XYMHA, OJWH M3 POJMTEICH KOTOPOrO HMMEN Kapue ria3a, KEHHWICH Ha
Kaperyiazoil JKeHIMHe, Y KOTOPOH OTel| MMell Kapue Tia3a, a Matb — roinyosle. Kakoe moTomMcTBO
MOKHO OXKHJIATh OT 3TOro Opaka?

3agaya Ne 3. AnpOnHU3M HacieayeTcs y 4eJoBeKa KaK PelecCUBHBIA IpU3HaK. B ceMbe, rae ogun
U3 CyNpyroB ajbOMHOC, a JPYrod MMEeT NMUTMEHTHPOBAHHBIC BOJIOCHI, €CTh JBOe jAereit. OmuH
pebeHOK anmbOMHOC, APYrol — C OKpalleHHbBIMH BollocamMH. KakoBa BEpOATHOCTH DPOXKIEHUS
CIIeyroIero pedeHKa-ams0nHoca?

3agauya Ne 4. Y cobak 4epHBI [[BET HIEPCTH TOMUHHUPYET HaJ KOQEHHBIM, a KOPOTKas IEPCTh —
Haja JuMHHOM. O0€ maphbl TeHOB HAXOASTCSA B Pa3HBIX XPOMOCOMAX.

Kakoli mporeHT 4epHBIX KOPOTKOIIEPCTHBIX MIEHKOB MOXKHO OXHJIATh OT CKPEIIMBAaHUS JBYX
ocobeil, TeTepO3UrOTHBIX 10 000MM TpU3HaKam?

3agaya Ne 5. OXOTHUK KyNWJI YepHYIO CO0AaKy C KOPOTKOW HIEPCTHIO U XOYET OBITh YBEPEH, YTO
OHAa HE HEeCeT TeHOB JUIMHHOW mepcTu KodeitHoro neera. Kakoro nmapraepa mo heHOTUITY ¥ T€HOTHUITY
HAJIO MOJI0OPATH JUIsl CKPEIIMBAHUSI, YTOOBI IPOBEPUTH TEHOTHUI KYTLICHHOW co0aKu?

3agaya Ne 6. Y uenoBeka reH Kapux Tja3 JIOMUHHPYET HaJ| T€HOM, OTPEICISIONINM pa3BUTHE
roay0oil OKpacku IJia3, a TeH, OOYCIIOBIMBAIOIIMK YMEHHE Jydlle BIAAETh NPaBOH PYKOM,
npeoOiagaer HajJ FeHOM, ONpPEACISIOINM pa3BUTHE JIeBOPYKOcTH. O0e mapbl T€HOB PAacHOIOKEHBI B
Ppa3HBIX XpoOMOCOMax. Kaknmn MOTyT OBITH JAC€TH, €CJIN POAUTEIIN UX I‘eTepO?:HI‘OTHBI?

3agaua Ne 7.V uyenoBeka pELIECCUBHBIA T'€H a NETEPMUHHUPYET BPOXKAEHHYIO TIIYXOHEMOTY.
HacnencTBeHHO riryXoOHEMOH My KUMHA KEHUIICS Ha KEHIMHE, UMEIOIIeH HOPMaIbHBIN ciiyX. MOXHO
JIN OTIPEJICNINTh TEHOTHIT MaTepH peOEHKa?

3apaua Ne 8. 13 xentoro ceMeHu ropoxa IMoJIyIeHO pacTeHre, KOTopoe Jayo 215 ceMsH, u3 HUX
165 xenthbix u 50 3enénpix. KakoBel reHoTusl Beex Gopm?

BriBoa:

Bonpochbl koHTpOIs

1. Kakoe ckpemuBaHue Ha3bIBACTCS TUTUOPUIBIM?

2. ChopmynupyiiTe 3aKOH HE3aBHCUMOTO HacieqoBaHMs. JJIsl KakuX aijieNbHBIX Hap CIpaBeIuB
9TOT 3aKOH?

3. Uto Takoe aHATM3UPYIONTHE CKPEITHBaHUE?

4. Ilpm xakux YCIOBHAX B JUTHOPHIHOM CKPEUIMBAHWU HaOMIOJaeTcsl HE3aBHCHMOE
pacnpezneneHne MPU3HAKOB B TOTOMCTBE?
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5. Kakoe coorHomeHHEe (EHOTHIUYHBIX KJIACCOB CIEAYET OXHUAATh B JUTHOPHIHOM
aHAM3HUPYIOIIEM CKPEITUBAHIH, €CIIA IPU3HAKH HACIEIYIOTCS HE3aBUCHUMO.
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IIpunoxxenue 8

JlabopaTopHas paGora Ne3

«IlpucnocodjieHie OpPraHM3MoOB K Ppa3HbIM cpegaM oO0uTaHusi (K BOJAHOH, Ha3eMHO-
BO31yUIHOMH, IOYBEHHOI)»

Henab: HAyuynuTbCS BBIABIATH YEPTHl NPHUCIIOCOOJIEHHOCTH OPraHU3MOB K cpelae OOMTaHUS U
YCTaHABIUBAaTh €€ OTHOCUTEIBHBIN XapaKTep.

OodopynoBanue: repdbapHble 00pa3Ipl pacTeHHiA, KOMHATHBIE PACTEHHWS, Uydella WM PUCYHKH
JKUBOTHBIX PA3IMYHBIX MECT OOUTaHMUSL.

Xoa padoTbl

1. Onpenenure cpeay oOWTaHWS pacTeHUS WIM KUBOTHOTO, TPEUIOKEHHOTO BaM ISt
uccleoBaHusA. BpIABUTE 4YepThl €ro NPUCIOCOOJCHHOCTH K cpeae oOutaHus. BeisiBure
OTHOCUTENBHBIN XapakTep NpucIocoONeHHOCTU. [lodydeHHble JaHHBIE 3aHEeCUTe B TaOIHILy
«IIprcnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBLHOCTD.

Tabnuua 1

Ipucnoco01eHHOCTh OPraHU3MOB U €€ 0THOCUTEJIbHOCTh

Haspanue Cpena UepTel mpucnocobieHHocTd K B yéM BBIpaXKaeTCs
BUIA o0uTaHuUs cpene oOuTaHus OTHOCUTEIBHOCTh MPUCTIOCOOJICHHOCTH

2. V3yuuB BCe TpEJIOKCHHBIC OPraHU3Mbl W 3allOJHHUB TaONWIly, HA OCHOBAaHWU 3HAHWUU O
JBIDKYIUX CHJIAX SBOJIONMH OOBSICHUTE MEXaHHW3M BO3HUKHOBCHHS MPHCIOCOONCHUI W 3amMIIHUTE
OOIIMHA BBIBOI.

e (R
et ’«”’"’-«u.\\\

Bonwuoi
1eCTPLIR

AO)KAeBOM YepBb U ero ABvkerHue
B noyse.

3. CooTHecuTe NpUBEAEHHBIE IPUMEPBI MPUCHOCOOJICHUH C X XapaKTepoM

1. Oxkpacka mepcTa 0eJI0r0 MeaBeIs 1. TloxpoBuTenbCcTBEHHAs OKpacka
2. Okxkpacka xxupada MackupoBka

3. Okxkpacka mmMens Mumukpus

4. ®opma Tena maToIHNKa IIpenynpexaatoias okpacka

5. Okpacka 00Kbel KOPOBKH [IpucrnocoOuTebHOE MOBEICHUE
6. Slpxue nsaTHA y I'yCEHUI
7

8

9.

1

R el

CrtpoeHue nBeTka opxuaeu

Bremnuii BuA MyXxu-Kypyanku

®dopma 11BeTouHOro 6oromosna
0. IoBenenue xyka-o6ombapanpa

4. Cnenaiite BBIBO/I.
Bonpocs! A1 KOHTpOJIS
1. TlpuBenute mpuMephl NPUCIOCOOIEHHOCTH OPraHU3MOB K YCIIOBUSIM CYILIECTBOBAHHSI.
2. Tloyemy onHM >KMBOTHBIE UMEIOT SPKYIO, JIEMAacCKHPYIOIIYI0 OKPAcKy, a Apyrue, Haobopor, -
MTOKPOBUTEIILCTBCHHYIO?
3. B yewm cymHOCTb MUMUKPHH?
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PacmipocTpansiercss nm  JeiicTBHE €CTECTBEHHOTO OTOOpa Ha TOBEACHHE JKUBOTHBIX?
TIpuBeauTe MpuMepHI.

KakoBbl Ononornyeckne MexaHH3Mbl BOSHHKHOBEHHUSI MIPUCIOCOOUTENBHOM (CKPHIBAIOIICH |
MIPETyTPEXIAIOIIEH) OKPACKH Y )KMBOTHBIX ?

SBnsroTess nm Qu3WONOTHYECKHE amanTaiuy  (paKkTOpaMH, ONPEACISIONINMH  YPOBEHBb
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma B IeIoM?

B uem cymHOCTP OTHOCHTENBHOCTH JIOOOTO NPHCIOCOOJEHUS K YCIOBHUSAM OOUTaHUS?
IIpuBeauTe MpuMepHI.
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IIpunoxxenue 9

IIpakTuyeckoe 3ansaTue Ne4 CpaBHeHHe BUAOB 10 MOP(}POJI0ru4ecKOMy KPUTEPHIO.

Leab: HAYIUTHCS BBIABIATH MOPQOIOTHYECKHE TPHU3HAKH PACTCHHS,

HAy4YUTbCSA CpPaBHUBATH

MOp(bOJ'IOFI/I‘leCKI/Ie MMPpU3HAKKU paCTeHI/Iﬁ Pa3HBIX BUAOB; 3aKPCIUThL YMCHUC COCTABJIATH OMMUCATCIIbHYTO

XapaKTEPUCTHKY PaCTCHUI.

OobopynoBaHue: )KUBBIE PACTCHHS WIH TepOapHbIe MaTepHaIbl PACTEHHN pa3HBIX BUAOB OHOTO POJA.

Xoa paGoThI: PACCMOTPUTE PACTCHUS OJHOTO POjA.

3anuinTe HMX Ha3BaHUE,

COCTaBbTC

MOP(OJOTHIESCKYIO XapaKTePUCTUKY PACTEHUM KaXKJOro BHJA, T.C. ONHUIIATE OCOOCHHOCTH WX
BHEIITHETO CTPOCHUS (0COOECHHOCTH JINCTHEB, CTEONIEH, IIBETKOB, TUIOIOB).

Pesynbrate! nccnemoBannii 3aHECUTE B TAOIHITY.

CemeiicTBO: CemeiicTBO:
BobGoeeie  Pon: Bob6oBbie
Knegep
Pon: Knesep
Bun: Krnesep
OeIbIif moN3ydnit Bu: . Knesep
JYyTOBOM
Trifolium pratense L.
4. /;/xw. sgphess
Weifhlee.
Kaesep Gebrii Kaesep
IIpusnaxku . .
moJI3y4nii JIyTOBOM
1. CrebGenb:

- IPSAMOCTOSIYMM, BBIOIIMICS, Ta3at0IIUMA, TOJI3YUHi

2. Tun KOpHeBOﬁ CHUCTCMBI: CTCPIKHCBAA NI MOYKOBATas

3. Jlucr:

-  dopma smcToBOW  TUIACTMHKM  (OKpyTrjias,  OBajbHasi,
CepALeBUAHAS, UTOJIbuaTas);
—  KWIKOBaHUE (ceruaToe, JIyTOBOE, napajjieabHoe);
— OKpacka;

- MpOCTOM WIN CJIOKHBIH]

— JIMCTOPACIIOJIOKCHUEC (oqepejmoe, CYIIpOTHUBHOC, MYTOB‘IaTOC)
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4. I1BETOK UJIH COI[BETHE

5. Ilnox:

— COYHBIH WM CYXOH; OJHO WM MHOTOCEMSHHBIH; CIIOCO0]
pacrpocTpaHeHus; Ha3BaHue wioja (600, kopobouka)

BeiBon:

1.Kakoii kpuTepuii HazpIBacTCI MOP(POIOTUICCKUM?

2.ITo kakuM MOPQOIOTHIYECKUM MIPU3HAKAM MPEII0KEHHBIE PACTEHHS OTHOCAT K Pa3HbIM BUaM?
3.CkpentuBarotcs 14 oHu?

4.Kak oOBSICHUTH CXOACTBO MEXY Pa3HBIMU BHJIAMH JaHHBIX PACTCHUN?

5.Yto Takoe Bua?

[Ipunoxenune k naboparopHoii padote ""M3yuyeHue Mop¢oJIornuecKoro Kpurepust suaa'

JonosHuTenbHast uHGpOpMan U
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1. KieBep nmoJj3yumii — MHOTOJIETHEE TPABSIHUCTOE pacTeHue. KopHeBasi cucteMa cTep>KHeBas,
BeTBamasics. Cte0enpb MoM3yuni, CTETIOMINICS, YKOPSHSIOIUNCS B y3JIaX, BETBHUCTHINA, TONBIM, 4acTo
nonbld. JIUCThs IMHHOYEpEITYaThle,  TPEXpa3AeNbHbIe, WX JHMCTOUYKH IIUPOKOSUIICBUAHBIC,  Ha
BEpXYIIKEe BbleMuaThie. Uepemiku Bocxoasimue, A0 30 cm amuHoil. CouBeTHs TOJIOBKH Ma3yIIHEIE,
MTOYTH IAaPOBUIHBIE, PBIXJIBIE, IO 2 CM B IONepeyHrKe. BeHunKk OeIblii MiTi pO30BaThIN, IO OTIIBETAHUHT
OyperoT; IBETKM cierka apomaTHble. B mBerke 10 THIYMHOK, AEBSATh M3 HUX CPOCIINECS HHUTAMHU B
TpyOOuKy, omHa — cBoOoaHas. [IbutblieBRIe 3€pHA %EnToro 1Bera. [Imog — 600 MpomONTOBAaTHIH,
IJIOCKUHM, COOEPKUT OT TPEX A0 YETHIPEX MOUYKOBUIHBIX WMJIM CEPALEBUIHBIX CEMSH CEPO-KENTOrO WIH
opaHkeBoro npera. Hayano co3peBaHusl CEMSH — HIOHb — HIOJIb. Pa3MHOXKAETCSl KaK CEMEHAMHU, TaK
U BETE€TaTUBHO.

1. KueBep JIyroBoii — AByJeTHEE, HO yallle MHOT'OJIETHEE TPABSIHUCTOE PACTEHUE, TOCTUTAET B
BBICOTY 15 55 cm. BeTBucTeie cTe6mu mpuoJHUMAarOIuecs. JINCThs TpodaTsie, c
IIMPOKOSIMIIEBUAHBIMU  MEJIKO3yOUaThIMU  JOJIAIMH, TUCTOYKHU 110 KpasM LENbHbIE, C HEKHBIMU
PECHUYKAMU 110 KpasM. CO]_[BCTI/ISI TOJIOBKHU PBIXJIbIC, HIAPOBUAHBIC, CUOAT YaCTO IMOMapHO U HECPEIAKO
IIPUKPBITHI JIBYMs BEPXHUMU JIUCThSIMU. BEHUYMK KpacHBIi, H3peaKa OenbIit WA
HEOTHOIIBETHEIN; JaIlleyKa C JIECATHIO xkunkamu. [Tnom — SATICBUIHBIN,
OJTHOCEMSIHHBIN 000; ceMeHa TO OKpYTJIbIe, TO YIJIOBaThIE, TO KEJITOBATO-KPACHBIE, TO (PHOJICTOBBIE.
LiBeTéT B utone — ceHTsA0pe. [1moabI co3peBatoT B aBrycte — OKTs0pe. PazMHOXKaeTcs Kak ceMEHaMH,
TaK U BETCTAaTUBHO.

[punoxenue 10

IIpakTuyeckoe 3aHsaTHe NeS BpisiBjeHHMe NPUCHOCOOIECHHHA OPraHU3MOB K BJIMSIHUIO
Pa3IMYHBIX IKOJOTHYeCKHX (PAKTOPOB.

Xoa padoThI:

1. [IpounTaiiTe onMCaHUE SKOJOTHIECCKUX TPYIIIT PACTCHHA.

2. Onpenenure, K KaKOH SKOJIOTMYECKOH Irpymie oTHocuTes pactenus 1, 2 u 3 (puc.1,2,3)

3. HazoBuTe npu3Haky NprcrocoOIeHHOCTH K Cpee OOMTaHMsl y JaHHBIX PACTEHHM.

4. PaccMoTpuTe  TpeIsIOKEHHbIE BaM  (ororpadMM  KUBOTHBIX  ONpEACIHTe  UX
MIPHUCIIOCOOIEHHOCTD K PA3INYHBIM a0MOTHYECKUM B OMOTHIEeCKHM (hakTopaM cpeabl (puc.4, 5).

IK0JIOTHYECKHE TPYNNbI PACTEHHII 10 OTHOIIEHHIO K BOJIE

Tuoamoghumar — 310 BOAHBIC PACTEHUS, IISIMKOM M TTOYTH IIETUKOM MOTPY>KEHHBIE B BOJY.
Cpenu HUX — IIBETKOBBIE, KOTOPhIE BTOPUYHO MEPEILTH K BOJHOMY 00pa3y XH3HH (3II0/1es, PIECTHI,
BOJISTHBIE JIIOTUKH, BAIUTUCHEPUS, YPYTh U Jp.). BEIHYTBIE U3 BOJBI, 3TH pacTeHHs OBICTPO BHICHIXAIOT U
norubaroT. Y HUX peaylUpOBaHbl YCTHUIIA W HET KyTUKYNbl. TpaHCIUpalnus y TaKuxX pacTeHUH
OTCYTCTBYET, & BOJA BBIJIENACTCS 4Yepe3 0coOble KIETKH — THUAATonbl. JIMCTOBBIC TUIACTHHKU Y
rUIaTOUTOB, KaK MPaBWIIO, TOHKHE, 0e3 nuddepeHINPOBKH Me30(HIUIa, YaCTO PACCEUCHHBIC, YTO
CrocoOCTBYyeT 0oJiee MOTHOMY MCIIOJIb30BaHHIO OCIIA0JICHHOTO B BOJIE COTHEYHOTO CBETA U YCBOCHUIO
CO,. Hepenxo BeIpakeHa pPa3HOIUCTHOCTh — TETEPOPHUILINS, Y MHOTHUX BHJIOB €CTh ILIABAIOIIUE
JUCThs, WUMEIOIINE CBETOBYIO CTPYKTypy. llogmepkuBaemble BOAOW TOOETM 4YacTO HE HUMEIOT
MEXaHUYCCKUX TKaHeﬁ, B HHUX XOpomio pa3BUTa adpCHXHMaA. KOpHCBaSI CHUCTEMA IIBETKOBBIX
TUAaTOPUTOB CHUJIBHO PEeaylMpPOBaHa, MHOTIA OTCYTCTBYET COBCEM WJIM yTpaTHja CBOM OCHOBHBIC
¢ysakmm (y psicok). IlormomnieHne BOIbI U MUHEPAIBHBIX COJIEH MPOUCXOJUT BCEW MOBEPXHOCTHIO
tena. L[BeToHOCHBIE TOOETH, KaK MPaBMIIO, BEIHOCAT IIBETKM HaJl BOJIOH (peke OMBbIJICHHE COBEPIIaeTCs
B BOJIE), a MOCJIC OMBUICHUS MOOErHM CHOBA MOTYT IOTPYXKAThCS, M CO3PEBAHME ILJIOJIOB MPOUCXOIUT
MOJT BOJIOH (BaJUTUCHEPUS, AIIOEs, PASCTHI U 1Ip.).

Tuopogpumar — 310 pacTeHusi Ha3eMHO-BOJIHBIC, YACTUYHO IMTOTPYKEHHBIE B BOJY, PACTYIIUE
mo Oeperam BOJOEMOB, Ha MEJIKOBOIbSIX, Ha OojioTax. BeTpedaroTes B paiioHaX ¢ caMbIMU Pa3HBIMHU
KIIMMATHYECKUMHU  yCIoBUsiIMA. K HUM MOXXHO OTHECTM TPOCTHHK OOBIKHOBEHHBIM, YacTyXy
MOJIOPO’KHUKOBYIO, BaXTY TPEXJIUCTHYIO, KaTyKHHUITY OOJIOTHYIO U APYTUE BUABL. Y HUX Jy4IIE, YeM Y
TUIATOUTOB, PAa3BUTHI MPOBOISIINEC U MEXaHUUYECKHE TKaHH. XOpOIIO BhIpaKeHa adpeHxuma. B
ApUJHBIX pafoHax MpPY CHIILHOW MHCOJISIUU UX JINCThS UMEIOT CBETOBYIO CTPYKTYPY. Y THIPODHUTOB
€CTh JMHJEPMA C YCTHUI[AMH, WHTEHCHUBHOCTh TPAHCIUPAIMU OYEHb BBICOKA, U OHU MOTYT PacTH
TOJIEKO TIPY TIOCTOSITHHOM MHTEHCUBHOM TIOTJIOIICHUH BOJIBI.
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T'uzpogpumetr — Ha3eMHBIE PaCTEHUS, )KUBYIIME B YCIOBHSX MOBHIIIEHHON BIQYKHOCTH BO3yXa
M 9acTO Ha BIIAXHBIX mouBax. Cpenu HUX pa3MyaroT TEHEBBIE M CBETOBBIC. TeHEBbIe THTPOGUTH —
9TO pacTeHHs HHXKHHUX SPYCOB CHIPBIX JIECOB B Pa3HBIX KIMMATHYECKUX 30HAX (HEAOTpOra, Lupues
anpuiickas, OOASK OTOPOJHBIM, MHOTHE TPONHWYECKUE TpaBbl M T. II.). V3-3a BBICOKOH BIXKHOCTH
BO3/yXa Y HUX MOXET OBITh 3aTpyIHEHA TPAHCIHpPAIHS, MO3TOMY JJIsl yIy4IIeHHUS BOJAHOTO OOMEHa
Ha JINCTBSX Pa3BUBAIOTCS TUAATOMABI, WM BOISHBIE YCTHHIIA, BHIIEISIOMINAE KANEIbHO-KUIKYIO BOAY.
JlucTesl 4acTo TOHKHE, C TEHEBOW CTPYKTYPOH, CO €1a00 pa3BUTON KyTHKYJOH, cOAep)KaT MHOTO
cBOOOMHON W ManocBs3aHHON Boabl. OOBogHeHHOCTh TKaHeidl pocturaetr 80 % wu OGomee. Ilpm
HACTYIUICHUW Ja)Ke HEMPOIOIDKUTETFHON M HECHJIFHOW 3aCyXH B TKAaHAX CO3MIAETCS OTPHULIATEIbHBIH
BOJIHBIN OanlaHc, pacTeHUs 3aBAJAIOT U MOTYT MOTUOHYTh. K CBETOBBIM TUTPO(UTAM OTHOCSITCS BUABI
OTKPBITBIX MECTOOOMTaHWH, PacTyllde Ha MOCTOSHHO BJIQKHBIX TOYBaX M BO BIKHOM BO3IyXe
(mammpyc, puc, cepAeYHIKH, TOIMAPEHHUK OOJOTHBINA, POCSIHKA H Jp.).

Me30¢pumspr MOTYT TIEPEHOCUTH HENPONODKUTENFHYI0O M HE OYCHb CHIBHYIO 3acyXy. OTO
pacTeHus, MPOU3PACTAIOININE TPU CPEAHEM YBIKHEHHH, YMEPEHHO TEIJIOM PEKUME M JAOCTaTOYHO
Xopoieil 00eciedeHHOCTH MUHEpAIbHBIM NUTaHreM. K Me30(¢uTaM MOXXHO OTHECTH BEYHO3EIICHBIC
JIEPEBbsI BEPXHUX SIPYCOB TPONHMUYECKUX JIECOB, JINCTOMAIHBIE EPEBhS CABaHH, JPEBECHBIC MOPOIBI
BJIQXKHBIX BEYHO3EJECHBIX CYOTPONHMYECKHX JIECOB, JIeTHE3eJICHbIEe JIMCTBEHHBIC MOPOABI JIECOB
YMEpPEHHOTO T0sica, KYCTApHUKH TMOJJIECKa, TPaBSHUCTBHIE PACTEHHS AyOpaBHOTO HIMPOKOTPABBS,
pacTeHHs 3aUBHBIX M HE CIHUIIKOM CYXHX CYXOJOJBHBIX JIYyTOB, WYCTBIHHBIE 3(]eMepsl u
3¢ eMeponbl, MHOTHE COPHBIC M OOJILIIMHCTBO KYJIBTYPHBIX pacTeHHi. V3 mpUBENeHHOTO HepeyuHs
BUJIHO, YTO TpyIIa Me30(QHUTOB OYEeHb OOIMIMpHA U HeomHopoaHa. [lo cOCOOHOCTH peryiIupoBaTh
CBOIl BOMHBIA OOMEH OIHU WPHOMIMKAIOTCS K THrpoduTaM (Mezo2ucpoghumol), Ipyrue — K
3aCyXOYCTOMYHUBBIM (hopMaM (Me30Kcepoghumul).

Kcepoghumpl pactyT B MeCTax C HEIOCTATOYHBIM YBIAKHCHHUEM M MMEIOT MPHUCIIOCOOJICHUS,
MO3BOJISIONINE JOOBIBATH BOMY MIPH €€ HEJOCTaTKe, OTPAaHUYMBATh NCIIAPEHUE BOABI WK 3aracaTh ee
Ha BpeMs 3acyxu. PacTeHWs KOJOTHMYEecCKOW TPymIbl KCEPOPUTOB B OONBITMHCTBE CIIy4aeB UMEIOT
pa3Ho00pa3Hble MPUCIOCOOICHHS K TOICPIKAHUIO0 BOJAHOIO OajlaHCa MPU HEJAOCTaTKe MOYBCHHON U
aTMocepHOM Biark. B 3aBUCHMOCTH OT OCHOBHBIX TyTeHd TMPHCIOCOONEHUS K CYyXOCTH
MECTOOOWTaHWI  Tpymma  KCepopUTOB  MOApa3eNseTcs Ha  JBa  THUIA: HACMoAwjue
Kcepogumul U 102icHble Kcepoghumpl. K HacTOsIUM KcepouTaM OTHOCSAT TaKUE PACTEHUS, KOTOPHIE,
npou3pacTas Ha CyXHX MECTOOOMTaHMsIX, JEHCTBUTENFHO HCIBITHIBAIOT HEJOCTaTOK Biard. OHU
obnamatoT aHaToMo-MoposorndeckuMu U (pu3ronorndeckumMu anantanusiMu. COBOKYITHOCT BCEX
aHATOMO-MOP(OJIOTHYECKUX TPHUCIIOCOOIEHUI HACTOAIMUX KCepo(HUTOB MpUAaeT UM 0COOyI0, Tak
Ha3bIBAEMYIO KCEPOMOPDHYIO CTPYKTYPY, KOTOpas OTpakaeT TPHUCIOCOOJICHHE K YMEHBIICHUIO
Tparcrimpanud. KcepoMopdHBIE TpPHU3HAKH OTYETIMBO MPOSBISIOTCS B OCOOCHHOCTSAX CTPOCHUS
snunepMbl. OCHOBHBIE KJIETKH SIHIEPMBI y KCEPO(PUTOB OONATAIOT YTONIIEHHBIMH HapY>KHBIMH
CTeHKaMH. MolllHasi KYyTHKYJa MOKPBIBAET SMUJEPMY U 3aXOJHUT INIyOOKO B YCThUYHBIE mienu. Ha
TIOBEPXHOCTH SIMUIEPMBI 00pa3yloTCsi BOCKOBBIC BBIJICIICHHUsSI B BUJE Pa3JIMYHBIX 3€PEH, YEIIyeK U
nanovyek. Ha moberax BockoBoi maneMbl (Ceroxylon) TONIIMHA BOCKOBBIX BBIIENEHUN JOCTHUTAET 5
MM. K 3THM 0COOEHHOCTSIM MPHUOABIISIIOTCS pa3IMYHbIE BUJIBI TPUXOMOB. [ YCTOH TIOKPOB M3 KPOIOIIHX
BOJIOCKOB CHIDKAET TPAaHCIIMPALIMIO HETIOCPEICTBEHHO (3aMe/IIsisl IBKEHUE BO3/lyXa Ha MMOBEPXHOCTH
OpraHoB) W KOCBEHHO (OTpakas COJIHEUHBIC Jy4d W, TEM CaMbIM, CHW)Kas HarpeBaHue MOOEroB).
Jist kcepoUTOB XapaKTEpHO TOTPYKEHUE YCTHHUI] B SIMKU, TaK HA3bIBAEMBIE KpUnmbol, B KOTOPBIX
CO3/laeTcsl 3aTHIIHOE TPOCTPaHCTBO. KpomMe TOro, CTEHKH KPHUNT MOTYT HMETh CIO0XHYIO
KoHurypauuto. Hampumep, y ajgod BBIPOCTBI CTEHOK KIETOK, IOYTH CMBIKasChb MEXAy COOOH,
CO3J1AI0T JIOTIOTHHUTENBHOE NPEISTCTBHE Ul BBIXOJAa BOJASHOIO Hapa M3 jucra B arMocdepy. Y
oneanapa (Nerium oleander) B Kaxayio OONBIIYIO KPHUIITY IMOTPYyXKEHA Iienas IpyIMma yCTBUI, a
MOJIOCTh KPHIITHI 3aMI0JTHEHA BOJIOCKAMH, KaK Obl 3aTKHYTa BaTHOM MPOOKON

24



Puc. 2 Buemnnii BUJ U IIOIIEPEYHBII cpes Jucra pactenus

Puc. 3 BHeninmii BUj ¥ MONEPEUHBINA Cpe3 IUCThEB pacTeHus 3.
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Puc. 4. Exx 00ObIKHOBEHHBIH
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Puc. 5. Yinan Oypbrit

26



IIporpamMmma npoBeeHust NPOMEKYTOYHOMN aTTeCTALUH
(nuddepeHIUPOBAHHOI0 3a4€eTA)
1. O0mue nosoxxeHnst
Hensto auddepenuupoanHoro 3avera no yueoHomy npeamety 1] 03. Buonorus sisnsiercs
OIIEHKA CTENeHH COOTBETCTBHS KauecTBY oOpa3oBaHus cTyAeHTOB TpeboBanusm OI'OC CIIO.
HuddepenimpoBanHblii 3a4eT 00ecIeYnBaeT OIEPATUBHOE YIPaBICHHE 0O0pa3oBaTENbHOM
JESITeTBHOCTHIO O0YYaIOIIUXCA.
[IpoBenenue auddepeniporanHoro 3adera mo ydeObnomy mnpeamery I[1J] 03. Buonorus
MIpEeIoJaraeT:
- Ha YpOBHE O0Y4Yalollerocsi — OLEHUBAaHUE NOCTIKEHHH B 00pa30BaTENbHOM JESATEILHOCTH,
CTETIEHN OCBOCHHS OOIIMX U MPOPECCHOHATBHBIX KOMIIETECHIINH;

-Ha YypOBHE TMpenojaBaTelli — OICHWBAaHUE pE3YyIbTaTUBHOCTA MpPOohecCHOHAThHO--
MeAarOTHIEeCKON NeATENbHOCTH, Y3PPEKTUBHOCTH CO3JAHHBIX MEAATOTHIECKUX YCIOBHUH;
- Ha ypOBHE aJMUHHUCTPAIIM — OIICHUBAaHUE PE3yJIbTaTUBHOCTU NEATEIHLHOCTU aKaJIeMUH,

COCTOSIHUS 00Pa30BaTENBLHOTO MPOLIECCa, YCIOBUN 00pa30BaTEIbHOIO B3aUMOACHCTBHS.

[Ipouienypa muddepernupoBanHoro 3avera mo yueOHOoMy mnpenamery IIJI 03. buomorms
pa3paboTaHa akaJeMHUel CaMOCTOSTEIILHO M IOBEJICHA 10 CBEICHHs 0OYyUaIOIINXCsl B TEUEHHUE MEPBBIX
JIBYX MECSIICB OT Hayajia O0yUYCHHS.

Conepkanne maTepuasioB auddepeHIpoBaHHOro 3adera mo yueOnomy mnpeamery I1J[ 03.
Buonorust onpexessieTcss TpemnoaaBaTeieM XUMHH W OTBeYaeT TPeOOBAHUSM IIPEITyCMOTPEHHBIX
orocC.

Pesynprater muddepennupoBanHoro 3adeta mo yueOHomy mpeamery IIJ] 03. buomorus
¢ukcupyrorcsi oueHkamu. OLEHKa — 3TO pe3yJbTaT IMpolecca OLEHUBAHMA, YCIOBHO-(GOpMaIbHOE
(3HaKOBOE), KOTMYECTBEHHOE BBIPAXKEHHE OICHKH YUEOHBIX JOCTHKEHHH, oO0ydarommxcs B mudpax,
OyKBax WJIH WHBIM 00Pa3oM.

OneHka KavyecTBa MOJATOTOBKM OOYHYalOMIMXCS M BBIITYCKHHKOB OCYILIECTBISIETCSI B JBYX
OCHOBHBIX HaITPaBJICHUSX:

- OIICHKA YPOBHS OCBOSHHS MTPOTPAMMHO-Y4e0HOTO MaTepraa;

- OLIEHKA KOMIIETEHIINH 00yYaromuxcsl.

YpoBeHb OCBOCHHMSI TMPOTPAMMHO-y4eOHOTO Marepuana B aKaJeMHH (QUKCHPYIOTCS
CIEAYIOIIMMH OLCHKAMM: «5» (oTimuHO), «4» (xopomio), «3» (YIOBIETBOPUTENBHO), «2»
(HEyIOBIIETBOPUTEINIBEHO), «1» (IJI0X0), «3aYTEHO», «HE 3auTeHO». JlomyckaeTcsi COKpalleHHe CIOB:
OTILY, «XOP.», «YIAOBIL.», «HEYIOBIL).

Onenka «5» craBUTCS B cly4ae, eclid OOydYaroIluiics WCYEpIbIBAIONIE 3HAECT BECh
NPOTrPaMMHO-Y4eOHBI MaTepuasl, OTIMYHO TOHMMaeT W IMPOYHO YycBowi ero. Ha Bompockl (B
npefenax NporpaMMbl) JaeT NpaBHIBHBIE, CO3HATENbHBIE M YBEPEHHBIE OTBETHl. B pasinuHBIX
MPaKTUYECKUX 3aJ[aHUAX YMEET CaMOCTOSTENFHO TOJIb30BaThCs TOITYYEHHBIMH 3HAHMSIMU. B yCTHBIX
OTBETaX W NMHCHBMEHHBIX pabOTax IOJIL3YETCs JIMTEPATYPHO MPABUIBHBIM SI3BIKOM U HE JIOMYCKaeT
OLINOOK.

Onenka «4» craBuTCA, eciy 00ydaroIIMiicsi 3HAaeT BeCh TPeOyeMBbI MPOrpaMMOi yueOHBIN
MaTepHa, XOpoIlo MOHUMAET U TIPOYHO YCBOMII ero. Ha Bompock! (B mpenenax nmporpaMMbl) OTBEYAET
0e3 3aTpyaHEHUH. YMeeT NPUMEHSTHh MOJyYeHHbIE 3HAHWS B MPAKTUYECKHX 3aJaHUsIX. B ycTHBIX
OTBETax MOJB3YETCs JINTEPATYPHBIM SI3BIKOM M HeE JeflaeT TpyObIX omuOoK. B muceMeHHbIX paboTax
JIOITyCKAEeT TOJILKO HE3HAYUTEIIHbHBIE OITUOKH.

Onenka «3» CTaBUTCS, €ClIM OOyYaromMicsd 3HAeT OCHOBHOW MPOTPaMMHO-YYeOHBIN
martepuai. llpy mnpuMeHeHWM 3HAHMH HA TPAKTHUKE HCIBITHIBAET HEKOTOPHIE 3aTPyJHEHUS U
npeoJIoyieBaeT WX C HeOOJNBIOW IMOMOINIBIO MperoaaBaTens. B yCTHBIX OTBeTax JOMYCKaeT OUIMOKH
IpY U3JI0’)KEHUH MaTepraa U B IOCTPOECHUH peud. B nucbMeHHbIX paboTax JenaeT omuoKy.

Onenka «2» cTaBUTCS B cllyyae, Korja y oOyuaromerocst oOHapy>KMBaeTcsi HE3HaHHE
0O0JBLION YacTH MPOrpaMMHOI0 MaTepuala, OTBEYaeT, KaK MPaBHiIO, JUIIb [IPH TOMOIIN HABOASAIINX
BOIIPOCOB MpETo/aBarelis, HEyBEepeHHO. B MHChbMEHHBIX paboTax HOIMyCKaeT dYacThle M TpyOble
OLINOKH.
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Orenka «1» cTaBUTCS B cIydae, KOT/Ia Y 00ydJaromierocs: 00HapyKUBASTCs TTOJTHOC HE3HAHUE
MPOXOJIUMOTO MPOrPAMMHO-YIeOHOTO MaTepraa.

J71st OLIEHKH KOMITeTeHIINH, 00y4aroImuXxcst HCIOIb3yeTCsl JUXOTOMUYECKask CHCTeMa:

0 — omeHKa OTpUIATENbHAS, KOMIIETCHIINS HE OCBOCHA,

1 — olleHKa MONOXKUTEIbHASI, KOMIICTCHIHSI OCBOCHA.

ChopMHUpOBaHHOCTh KOMIICTCHITMH TpH MpoBeAcHUN U EepeHIIMPOBAHHOTO 3adeTa I10
yuebnomy npeamety [1/1 03. Buonorus npoBepsieTcst myTem HaOIOACHUS.

HuddepentmpoBannpiii 3ader mo ydeObnomy mnpeamery IIJ[ 03. buomorms mpoBoawtcs
HETOCPEICTBEHHO IOCIIEC 3aBEPIICHUST OCBOCHUS MIPOrPaMMbl y4eOHOTO TIpeIMeTa

Onenka, momydeHHas oOyd4alomuMcs Ha JuQQepeHIUpOBaHHOM 3adeTe, SBISIETCS
oTpeieIsonIel He3aBUCUMO OT MOJYYCHHBIX B CEMECTPE OLEHOK TEKYILEro KOHTPOJIS yCIIEBAEMOCTH.

Onenku 3a auddepeHIMpoBaHHBI 3a4eT 3aHOCATCS B 3a4€THO-IK3aMEHAIIHOHHYIO
BEJOMOCTb, 3a4ETHBIC KHIDKKH 00yYaroIuXxcs, )KypHal yueTa 3aHsITHH.

Ecmu cryneHT He SBWICS Ha NMPOMEXKYTOUHYIO aTTeCTAlMI0, HE3aBHCUMO OT IMPHYHMHBL, B
BEZIOMOCTH YKa3bIBACTCS «HE ATTECTOBAHY.

[lpy HAMMYMU YBaXHUTENBHBIX MPUYHH, C Pa3pelicHUs pPEKTopa aKaJeMHH, KOTOpOe
opopmisieTcss TpHKa3oM, OOydJalolmeMyCs MOXXET OBITh  paspelieHa JocpodyHas  cjaada
T PepeHIINPOBAHHOTO 3a4€Ta B COOTBETCTBHH C YTBEPXKICHHBIM HHIUBHYaTbHBIM TLIAHOM.

[lpy HAMWMYMU YBaXHUTENBHBIX MPUYHH, C Pa3pelicHUs pPEKTopa aKaJeMHH, KOTOpOe
odopmIsieTcsl pUKa3oM, oOydalomeMycsi MOKET OBbITh MpojyieHa (IepeHeceHa Ha ApPYrHe CPOKH)
caada nudepeHIMPOBAaHHOTO 3a4eTa B COOTBETCTBUH C YTBEPIKICHHBIM WHAWBUYaIbHBIM TUIAHOM.

OOy4aromuiics, He COTJIACHBIN ¢ pe3ynbraTamu Au(epeHIIMpPOBAHHOTO 3a4eTa, UMEET IIPaBo
Ha MEepPecMOTpP PEe3yJIbTATOB Ha OCHOBAaHUH 3asBJICHHUS. B 3TOM ciydae MpUKa3oM PEeKTOpa CO30aeTCs
KOMHCCHUSL JJIsl PElIeHUs] CIOPHBIX BONPOCOB. Pemenne Komuccuu OQOPMIIIETCS MPOTOKOJIOM,
KOTOPBIH JOBOJUTCS IO CBEACHUS, 00YUAIOIIErocsl U MPeroaBaTes.

2. ITopsinok npoBeaeHus 1uddepeHINPOBAHHOIO 3a4eTa

HuddepeHimpoBanHblii 3a4eT MPOBOJAWTCS 3a c4YeT oObeMa BpPEMEHH, OTBOJMMOIO Ha
nzydenue ydeonoro npeamera [1J] 03. buonorwms.

HuddepenimpoBannplii  3a4eT TOpPOBOAMTCS B (OpME TMHCBMEHHOIO TECTUPOBAHMUS
oOyyaromuxcsi. TecToBble 3aJjaHUsl COCTaBISIFOTCS Ha OCHOBE paboueil mporpamMmbl 1Mo ydeOHOMY
npeamety I1J[ 03. Buonorusi, oXBaThIBalOT UX Hambosee akTyaJbHbIE TEMBl U Pa3feiibl, OTPAKAIOT
00BEMBI TPOBEPSAEMBIX TEOPETHUECKUX M MPAKTUIECKUX 3HAHUH.

K mnavany nuddepeHunpoBaHHOTO0 3adera JOJDKHBI OBITH TOATOTOBIECHBI CJETYIOLINE
JOKYMEHTHI:

- IporpaMMa MPOBEACHNUS MPOMEKYTOUHON aTTECTALNH;

- IepevYeHb TEOPETUIECKUX BOTIPOCOB U (MJIHM) MPAKTHYECKUX 33]1a4;

- MUCbMEHHBIE TECTOBBIE 3a/IaHUsI IO KOJIMYECTBY O0YUaIOIIIXCS;

- KypHas y4yeOHO! TPyIIbI;

- 3a4eTHO-3K3aMCHAI[IOHHAS BEJIOMOCTB;

- 3a4EeTHBIC KHIDKKH.

Onenka, momy4eHHass Ha And(epeHIUPOBaHHOM 3adyeTe, 3aHOCUTCS MpernojaBaTeiieM B
3a4eTHO-9K3aMEHALMOHHYIO BEJIOMOCTh (B TOM 4YHCJIE W HEYIOBJIETBOPHUTENbHAs). B 3auérHyro
KHW)KKY HEYJIOBIICTBOPUTENbHAS OIIEHKA HE BBICTABIISICTCSI.
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IIpunoxenne 12

OuneHovyHble cpeacTBa UISI NPOBeJAeHHUs] TNPOMEXKYTOYHOW aTTrectammu B (opme
Au(pGepeHIUPOBAHHOIO 3a4eTa
Bapuanr 1.

1. PaccMoTpuTe mpeayiokeHHYI0 CXeMy KJIacCU(MKAIMU HYKJICWHOBBIX KUCIIOT. 3allUIINTE B OTBETE
MPOMYIIEHHBIN TePMIH, 0003HAYEHHBIA HA CXEME BOIIPOCUTEIHFHBIM 3HAKOM.

(MoAurkyAeomuel)

s A

( AHK ] [ Pk )
@uéocoMaAbHc@‘/‘Z \
(Tparcropmas)

2. Paccmotpute Tabmuiy «YpOBHH OpraHU3aIlUH JKABOM MPUPOIBD» WM 3AIOHHUTE MYCTYHO SYEHKY,
BITMCAB COOTBETCTBYIOIINN TEPMUH.

- Y N
YpoBene Mpumep
\ \ J
s N N
MoAexkyAspHbli Cunmes AT
\ ZS Z
( Y S
? AeAeHue MumoxoHIpuii
XS AN J

3. PaccMoTpuTe NpeIoKEHHYIO CXEMY COCTaBa KPOBH. 3alMIINTE B OTBETE MPOIYLICHHBIA TEPMUH,
0003HAaYEHHBIN HAa CXEME BOIPOCUTEIIHHBIM 3HAKOM.

Kpobo
/ \ dopMeHHble

[ disac o j AAEMEHMDBI
e \'3236‘ ) t/\("mwm)
€ &
(Tpoméoqumm)

4. Cronbko monekyn JIHK comepkutr kierka xamOusi Tomoisiss B TepHoi mpodassl MUTO3a, €CIId B
KJIETKAaX 3apOJbIIIa CeMEHH TOTION uX 387 B oTBeTe 3amumunTe ToJIbKO KommaecTBo Moekyn JJHK.

5. YcTaHOBUTE COOTBETCTBHE MEXIy MPOIECCAMH W MEPUOJAaMH HHTep(asbl: K KaKJIOH MO3HIINH,
JTAHHOH B TIEPBOM CTOJIOIIE, ITOJ0CPUTE COOTBETCTBYIONTYIO TIO3HUITHIO U3 BTOPOTO CTOJIOIIA.
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TTPOLIECCEI

A) AKTUBHBIN poct KJIETKU
b) AKTHUBHBIN CHHTE3 PHK u CTPYKTYPHBIX OenkoB
B) YIABOCHHE LIEHTPHOJICH KJIETOYHOTO LIEHTpa
I peAyIUHKaIHs JIHK
) HaKOIUIEHHUE SHEpPIruu u (depMeHTOoB

E) XxpoMOCOMBI CTaHOBATCS IBYXPOMAaTHUAHBIMHU

IHEPUO/bI NHTEP®A3bBI
1) CHUHTETUYECKUU
2) NIPECUHTETUYECKUI

3) MOCTCUHTETUYECKUIT

6. CKOIBKO Pa3HbIX q)eHOTI/IHOB MOJYYUTCA MPU CKPCIIMBAHUU T'OMO3HUT'OTHOT'O PACTCHUA C JKCIThIMHU
CCMCHAMHU U PACTCHUS C 3CJICHBIMU cemeHamu? OTBET 3alMIIUTE B BUC YHCiIa.

7. B monexyne JHK konamyecTBO HYKJICOTHAOB C TyaHMHOM cocTaBisier 15 % or oOmero uucna.
CKOJIBKO HYKJIEOTHIOB C THMHHOM COJIEP)KUTCS B 3TOW Mojekyie (B %)? B oTBeT 3amummre TOIbKO
COOTBETCTBYIOILEE YUCIIO.

8. YcTaHOBUTE COOTBETCTBHE MEXY MPOIIECCAMU M CTAAUSIMU MeH03a: K KaKI0M MO3UIINH, TaHHOU B
MIEPBOM CTOJIOIE, MOAOEPHUTE COOTBETCTBYIOIIYIO TTO3MIIMIO U3 BTOPOTO CTOJIOIIA.

IMPOLECC

A) IIPUCOEINHEHNE K XpoMocoMe HUTEN oT obounx IIOJIFOCOB KJIETKH
b) KOHBIOTaLIUs XpOMOCOM
B) pacxoxxaeHue JBYXPOMAaTHIHBIX XpOMOCOM
I BBICTPanBaHHE OMBaJICHTOB B 9KBAaTOPHUAIBHOU TUIOCKOCTH
) obpazoBaHue YeThIpEX raryIouIHBIX saep

E) xpoccunrosep

CTAQUA
1) [lepBoe Jenenue
2) BTOpOE JIeTIeHne

9. YCTaHOBUTE COOTBETCTBHE MEXAY XHUMHUYECKUMH COCIUHEHUsMH (HAa PHUCYHKE O0003HAYEHBI
OykBamu A 1 b) 1 X XapaKTepUCTUKAMU: K KOKIOH TO3HIINY, TAHHOW B IIEPBOM CTOIOIIE, MTOI0epuTe
COOTBETCTBYIOIIYIO MTO3UIMIO M3 BTOPOTO CTOJNONA.

H

NH
| A° .
H—C——C\ N
| OH N >
N
/\ §
N~ NH

A b

XAPAKTEPUCTHKU

A) TIIAIAH
b) BXOZIHT B COCTaB 0enkoB
B) a30THCTOE OCHOBaHHE

30



I aMHUHOKHCIIOTA

) BXOJIUT B COCTaB HYKJICHHOBBIX KHCJIOT
E) amennn

XUMHUYECKHE COEJIMHEHU A
1) A
2)b

10 YcTaHoBUTE COOTBETCTBUE MEXAY MPU3HAKAMH MPBITKOW AMIEPHUITBI U KPUTEPHSIMH BHA: K KaXI0H
TTO3UIINH, JAHHOM B IIEPBOM CTOJIOIIE, TOAOEPHUTE COOTBETCTBYIOIIYIO TIO3HUIIMIO U3 BTOPOTO CTOJIOIA.

I[MPU3HAKHN

A) TEJ0 BEPETCHOBUIHOU hopmeI
b) oburtanue Ha OITyIIIKax JIECOB, B oBparax u camax
B) JUTHHA Tena - 25-28 cM
I 3UMHEE OIlCTICHEHUE
) MUTaHue HaceKOMBIMU

E) paznuuus B okpacke camIioB U CaMOK

KPUTEPUU BUIA
1) Mopdonoruueckuit
2) 9KOJIOTUYECKUI

11. IlpounTaiite TekcT. Bribepure Tpu npemioskeHust, B KOTOPBIX JaHbI OMHCaHMs reorpaguueckoro
Kkputepus Buna pactenus CocHa cHOMpCKas KeapoBas. 3amuiiuTe B Ta0IUIy HU(PHI, TOA KOTOPBIMU
OHH YKa3aHbl.
(1)CocHa cubupckas keaposasi, uinr CHOMPCKUI Keap, - oJuH U3 BUA0B poja CocHa; BewHO3enEHOe
JiepeBo, gocturatomiee 35-44 M B BBICOTY U 2 M B AuameTpe ctBoa. (2)Kenp odeHp pacnpocTpaHEH B
3amagHoit Cubupu 1o Beelt secHo# monoce ot 48 mo 66 c. m., a B Bocrounoit Cubupu B CBS3H C
BEYHOM MEP3JI0TON CeBepHasi rpaHHIa apeaa pe3Ko oTKIoHseTcs K ory. (3)B Cubupu npennounraer
CyliecuaHble U CYTJIMHHCTBIE MOYBBI, HO MOXKET PACTH M Ha KaMEHHUCTBIX cyOcTparax M C(arHOBBIX
6omorax. (4) B LlentpanbHoM AsTae BEepxXHsS TpaHUIA PAcIpOCTPaHEHHSA KeZpa JIe)KUT Ha BBICOTE
1900-2000 M Haj ypoBHEM MOps, a B IOKHBIX palloHaXx OHa MOJHUMaeTcs 10 BbICOTHI 2400 M. (5)
Cubupckuii xkeap pactér takxke Ha Tepputopun Monromuu u CesepHoro Kutas. (6) Cubupckas
KeJIpoBasi COCHa MOPO30CTOIKa, TEHEBBIHOCIMBA, TpeOoBaTelbHa K TEIUTy, BIAKHOCTH BO3/AyXa H
MOYBBI, U30€TACT MOYB C OJM3KUM 3aJIeTaHUEM BEUHOH MEP3JIOTHI.

12. YcTaHOBHTE COOTBETCTBUE MEXIy NMPHMEPOM OOpBOBI 32 CyleCTBOBaHHE U (OPMOIi, K KOTOPOIi
3Ta 60prOa OTHOCHUTCS.

[MPUMEP

A) WCIIOJb30BaHHE acKapHI0i CBUHEHN KaK MecTa CBOETO oOUTaHUsS
b) Ooppba 3a  WCTOYHMKH  THUIIA  MEXAYy  NOMYSAIUSIMH  KOIIAYbMX  JIEMYpOB
B) COIEPHUYECTBO MEXTy camIiaMu MaBUAHOB 3a JOMUHHUPOBaHHE
) oxora JIMCHLIBI Ha MBIIIEH MIOJIEBOK
) BBITECHCHUE YepHOU KPBICBI cepoit KpbICOH

E) OMPEACICHUC THE3J0OBBIX YUACTKOB B JICCY MCIKAY 3CJICHBIMU AATIaMU

OOPMA BOPbLBbBI
1) BHYTPHUBHUI0Bas
2) MeXBHI0Bas

13. YcTaHOBUTE COOTBETCTBHE MEXIY IPUMEpAaMU M OKOJOTWYCCKUMH (DaKTOpaMu: K Kaxaou
TTO3UIIVH, JAHHOU B IIEPBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO TIO3HIIUIO U3 BTOPOTO CTOJIOIIA.

I[MPUMEPBI
A) BBIMETHIBAaHHUE HKpBI pBIdamMu
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b) pacrpocTpaHeHue BHpYyCa rpUIIa

B) yCHUIIeHUE BeTpa
I TTOJIOBOJIHE
) paciyckaHue MOoYeK IIBETKOBBIX pacteHuit

E) obpa3oBanne TymaHa

OKOJIOTMYECKUE OAKTOPHI
1) OMOTHYECKHNA
2) aOMOTUYCCKUI

14. YcraHOBHUTE MOCIEAOBATENBHOCTD, OTPAKAMOIIYIO ATarbl (OPMHUPOBAHUS TMPUCTIOCOOICHUH Y
JKUBBIX OPTaHU3MOB. 3alHIIIUTE B TAOJIHUITY COOTBETCTBYIOIIYIO ITOCIEIOBATEIBHOCTD IUAD.

1) TIOSIBJICHHE MyTaIui pu ITOJIOBOM Pa3MHOXCHUH
2) COXpaHEHHUe €CTECTBEHHBIM oTOOpOM oco0eif c HOBBIMHU MpU3HAKaMH
3) MIPOSIBIICHHE MyTalui B (denotumne
4) BbIKHMBaHUE ocobeit c HOBBIMHU ¢deHoTUIaMu
5) WHTEHCHBHOE Pa3MHOXECHHE OCO0eld C HOBBIMH MpPHU3HAKAMH W POCT YHUCIEHHOCTH HOBOM
MO JISIIUN

6) BHYTpHBHIOBast 00pb0a 3a CYIIECTBOBAHUE
Yactsp 2

15. Haiimute Tpu OMIMOKM B MPUBEAEHHOM TEKCTE. YKXKHUTE MPEIJIOKCHHS, B KOTOPBIX CHCIaHbI
omnoKH, u UCIPaBbTE uX.
1. Homynsiuus mpeacTaBisieT coOOH COBOKYMHOCTh CBOOOIHO CKPEUIMBAIOLIMXCS OCOOEH OIHOTO
BHJIA, JUTUTEILHOE BPEMS HACEIISIONIUX OOIIYI0 TEppUTOpHIO. 2. Pa3Hbie MOMyNIAIMHu OJHOTO U TOTO
K€ BUa OTHOCUTEIFHO M30JIMPOBAHBI IPYT OT JPYyTa, M KX 0COOM HE CKPEIINBAIOTCA MEXIy cOO0H. 3.
I'eHodoHT BCeX MOIMYISANUI OJHOTO BUAAa OAWHAKOB. 4. 'eHOQOH MOXKET U3MEHSTHCS B PE3yNIbTaTe
MyTanui u aperida reHos. S. [lomyssmust sBiIseTcs 3J1eMeHTapHONH TAKCOHOMHYECKOW eAMHUTIEH.

16. ®parMeHT Havaja reHa UMeEeT CJICAYIOIIYIO MOCIIeI0BATEIbHOCTh HYKJICOTHIOB (BEPXHSISI LEb -
CMBICJIOBAsI, HYKHSISI - TPAHCKpUOHpyemast):

5" -I-I-A-T-T-T-A-I[-T-T-T"-T-T-T-I[-T-1[-1[-T-A- 3’
37 -I-I'-T-A-I-U-T-I-H-L-H-0-L-L-E-L-T-T-L-T- 57

I'en copepkuT WHPOPMATHBHYIO W HEMH(POPMATUBHYIO 4YacTH s TpaHcisuun. MHbopmaTuBHAsS
YyacTh IéHa HAayMHAaeTcd C TPUIUIeTa, KOAMPYIoIero amMuHokuciaory Mer. C Kakoro HykJIeoTH]a
HaunHaeTcs wH(pOpMmaruBHas dwacTh reHa? Omnpenenure MOCIEIOBATENTFHOCTE AMHHOKHCIOT BO
¢dparmenTe nonunenTuAHOHN nenu. OTBET mosicHuTe. J{J1s BEITONHEHMS 3a[aHus] HCTIOb3YHTe TaOIHIly
TEHETHYECKOTO KOAA.
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I'eneruuecknii ko (HPHK ot 5§’ x 3’ konny)

IlepBoe B Tperne
TOpOe OCHOBAHHE
OCHOBAHHE OCHOBaHHE
b 4 1} A I
Den Cep Tup Luc 3
y Den Cep Tup Iuc 1
Jleit Cep - - A
Jleii Cep - Tpu I
Jlen Hpo I'uc Apr Yy
1 Jleit [Ipo I'uc Apr I
Jleit Ilpo [nn Apr A
Jleit ITpo I 1n Apr I
Hne Tpe AcH Cep Y
A Hne Tpe AcH Cep I
Hne Tpe JInz Apr A
Mer Tpe Jlns Apr I
Ban Ana Acn ['nu Yy
r Ban Ana Acn I'nu I
Ban Ana [y ['nn A
Ban Ana [y ' I

17.Y denoBeka reH HOpPMaIBLHOTO ciiyxa (A) JOMHUHHMPYET HaJ T'€HOM TIIyXOThl W HaXOJHUTCS B
ayTrocome; reH aanbToHnsMa (d) cuemieHn ¢ X-xpomocoMmoil. B cembe, rae maTh uMena HOpMaJibHbIE
CIIyX W LIBETOBOE 3PEHHE, a OTEll - JAJIBTOHHK C HOPMAJIBHBIM CIyXOM, POJMINCH Pa3HOSMIIEBHIE
riryxue Onu3Heusl-nanbToHuku. CocTaBbTe cxeMmy pemieHus 3azaud. Onpenenute T'€HOTHUIIBI
poauTeneld, TEHOTUIBI U MOJ OJU3HELOB, BO3MOXKHBIE T€HOTHIIB JIETeH M BEPOATHOCTH B Oydyliem
POXIACHUA 9TOH CeMbe TIIyXux )IeTefI C HOpMaJbHbBIM IIBETOBBIM 3pPCHUCM. Kakune 3axkoHbI
HaCJIEIOBAHHUS TIPOSIBUIINCH B 3TOH ceMbe?
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Bapuanr 2.

1. PaccMoTpuTe NIpeIOKEHHYIO CXeMy. 3allUIINTE B OTBETE MPOMYIICHHBIH TEPMUH, 0003HAYCHHBIN
Ha cXeMe 3HaKOM BOIIpoca.

2.

Cmpykimypol MOAEKYAbI OeAKA

g

[ﬂepBuqHag ]

/

~
LI

l

Cwpozas nocaedoBa -
IMEADHOCIMD AMUHOKCUAOMA,
COLOUHEHHBIX NENMUIHBIMU

cBa3amu

KoHguzypayus
NOAUNENIMUIHOU
uenu, odpasoBarue

Paccmotpute  Tabnuiy

COOTBCTCTBYIOHII/Iﬁ TCPMUH.

"MeToapl TeHeTHKH" M 3alOJHUATE IYCTYIO SUYEHKY,

Bodopoorbix cBasel
MEXDY AMUHOKUCAOMAMU

'3 e Y
Memo?d Xapakmepucmuka
> < <
5 M3yuarom kapmy xpomocom, oueHubarom
L ' | ux dopmy, pasmep u cmpoerue |
g R N\
Fodvide Aok PodumeAu - Yucmbie AUHUU,
L P npoBodumca ckpeugubarue )
\ %

BIIMCaB

3.V Makaku (Macaca mulatta) B kieTkax koxu 42 xpoMocoMbl. CKOJIBKO XpOMOCOM COJIEPKHUTCS B
KJIeTKax e€ sMOpuoHa? B oTBeTe 3amumInTe TOJIbKO KOJIMYECTBO XPOMOCOM.

4. Bce mnepeuyncieHHbIE HIDKE TPU3HAKHA, KPOME TpPEX, MOXKHO HWCIOJIB30BaTh [UISI OIHCAHUS
opraHoujia, U300paXEHHOTO Ha pUcyHKe. OmnpenenuTe TPU MPHU3HAKA, «BBINAJAIONMX» U3 00IIEro
CIIHMCKA, ! 3AMUIIATE TUQPPHL, TIOJ KOTOPEIMH OHU YKa3aHbI.
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. . N [
1. SBJISFOTCS SHEPTETHUYSCKOW CTAHIMEH KIICTKH 2. OCYIIECTBIISIOT TIIHKOJIU3 3. UMEIOTCS
r . r
cobctBernsle pubocomsl u JIHK 4. comepkaT (POTOCHHTEIUPYIOMINIA TUTMEHT 5. UMEIOTCS BO
[
BCEX JYKApPUOTHYECKUX KIIETKaX 6. UMCIOT OZIHY MeMOpaHy

5. YcTaHOBHUTE COOTBETCTBHE MEXKAY XapaKTCPUCTUKAMU U OPraHOUJaMU KJIICTKH: K KaXkiou IIO3HIINU,
JaHHOH B IIEpBOM CTOJ'I6HC, HOIL6CpI/ITC COOTBCTCTBYIOIIYIO MMO3UILIUIO U3 BTOPOI'O CTOJ'I6IIa.

XAPAKTEPUCTHUKU

A) 3aI0JIHACTCS KJIETOYHBIM COKOM
b) obecrieunBaeT YITaKOBKY CHHTE3UPYEMBIX BEIIIECTB
B) obpa3syer JIU30COMBI
I MOJIICPIKUBACT TypropHoe JTaBJICHHUE

J1) Xopo11o pa3BUT B CEKPETOPHBIX KIETKAX

OPI'AHOUM/IbI KIJIETKI1
1) KOMILIIEKC T'onbmxu
2) BaKyoJIb paCTUTEIbHON KIETKH

6. OmpenienuTe COOTHOLICHHE (EHOTHIIOB y MOTOMKOB IPH MOHOTHOPWIHOM CKPEUIMBAHWUHU JBYX
reTepO3UroT NPH HEMOTHOM JoMUHHpoBaHWK? OTBET 3alMIIMTE B BHJE MOCICIOBATEILHOCTH U,
MOKA3bIBAIOIINX COOTHOILICHHE TTOJyIHBIINXCS (PEHOTHIIOB, B OPSIKE UX YOBIBAHHA.

7.B JHK nHa nomio HyKJIEOTHIOB C HUTO3WHOM mpuxomutcs 19 %. Omnpepenute NpoLEHTHOE
COACPIKAHUEC HYKIICOTUAOB C THUMUHOM, BXOAAINIUX B COCTAB MOJICKYJIbI. B oTBere 3anmuminTe TOJBKO
COOTBETCTBYIOILIEE YHCIIO.

8. YcTaHOBUTE COOTBETCTBHE MEXKy HYKIEMHOBOM KHCIIOTOM U €€ XapaKTepUCTUKOM.

XAPAKTEPUCTUKA

A) HE crocoOHa K peIUIMKaIun
b) SIBJISIETCSA IJIaBHBIM XpaHUTEIIEM TE€HETUYECKOMN UHQOpMAITUH KJIETKA
B) SIBIISIETCS COCTaBHOU YacThIO prbocom
[') TpaHCHOpPTUpPYeT AaKTUBUPOBAaHHBIC MOJIEKYJIBI AMHHOKHUCIOT K MECTy CHHTe3a Oenka
J0) COIIEPIKHT a30THUCTOE OCHOBaHHE - THMHUH

E) B MMPOKAPHUOTUYCCKUX KIICTKAaX IMMPEACTABJICHA B BUJC KOJIBLIeBOﬁ MOJICKYJIbI

HYKJIEMHOBAS KUCJIOTA
1) JTHK
2) PHK

9. Bce nmpuBeZicHHbIC HIKE TEPMUHBI U MTOHSATHUS, KPOME IBYX, UCIONB3YIOT B reHeTuke. Haliaute nBa
TIOHSATHS, «BBITAJIAIONINE) U3 O0IIEro psijia, v 3alUIIUTe IUQPEI, 0T KOTOPHIMU OHU YKa3aHEI.
B B B B
1. kapuoTun 2. KOHBEPreHIus 3. romMo3urora 4. KOHCYMEHT 5. anneinn
Wzyunre rpaduk «M3MeHeHne YHCIeHHOCTH caiiraka B Kasaxcrane».

10. BwiOepute yTBEpkKACHUS, KOTOPhIE MOXXHO C(HOPMYIUPOBAaTH Ha OCHOBAaHHH MPECTABICHHBIX
CBEJICHUM.
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U3MeHeHue YucAeHHocmu catizaka 8 K.asaxcmaHe
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1) B 1985 rogy caiirakoB B Kazaxcranme Obuio B ABa pasa Oombmie, yem B 1995 rony.
2) B 2003-2004 romax morojioBbe CaWTakOB COKPATHJIOCH O HAMMEHBIIETO KOJMYECTBA OCOOCH.
3) B Kazaxcrane caliraku ObUIM HauOoJiee MHOTOYHUCICHHBIMU B Hayasie 80-X TOMOB - UX MOTOJIOBLE
JIOCTHUTAJIO 1,2 MJTH ocobeii.
4) B wmawame 90-x TrOmOB CTaga  caWrakoB ~ HacUMTHIBaIM 80  TBICAY  TOJIOB.
5) C 2003 roma KOMUYECTBO CAUTaKOB OBICTPO YMEHBIIIAETCS.

11. IlpounTaiite TekcT. Bribepure Tpu npemiokeHusl, B KOTOPBIX JaHbl ONHMCAaHHUs reorpaguieckoro
kputepus Buaa Jlococh aTnaHTHUECKUH. 3anuimnTe B TaOnuIy uugpbl, 04 KOTOPEIMU OHH YKa3aHbI.
(1)AtnanTuueckuii 1ocock, nin cémra, - peioa u3 cemeiicra Jlococeit. (2)Cémra pacnpocTpaHeHa B
CeBEepHON dYacTh ATiaHTH4eckoro MW 3amamHoil wactu CeBepHoro JlemoBurtoro oxeaHoB. (3)Y
aTIIAHTUYECKOTO JIOCOCS MellKasi OJiecTsInas 4emys - cepeOpucTas, Ha ClIMHE OTJIMBAONas CHHUM. (4)
MonoaHsK, TPOXKMUBAIOIIMK B peKax WM 03€pax, MUTAETCS CHayajda IUIAHKTOHOM, pa3Iu4HbIMHU
JUYUHKAMU M HACEKOMBIMH, a 10 Mepe B3pOCICHHUS JOOABISET B PAIlMOH PaKOOOpa3HbIX, PAKYIIKH U
MEJIKYIO PBIOEIIKY; OCHOBHOM MUIIEH B3POCIBIX PHIO SBISIOTCS KUIIbKA, MOIBA, cajaka, KOpIOIIKa U
cenpnib. (S)Ha Hepect 3axomut B pexu oT [lopryrammu n Mcnanum no bapenmnesa mops. (6)B Poccun
Ha HepecT 3axXxoguT B peku MypmaHckoro mobepexbs u bemnoro mops, Iledopy, pexu bantuiickoro
Mopsi. (7)B BBIPBITYI0 XBOCTOM HETNTyOOKYIO, HO JJIMHHYIO KaHaBKy caMKa CEMIM OTKJIaIbIBACT OT 6
110 26 THICAY UKPUHOK, KOTOPBIE OIJIOAOTBOPSIET CaMell; IOCIIe 3TOro KJaaKa 3a0pachiBaeTcsl IECKOM U
TaJIbKOMN; TI0O OKOHYaHUH HEPECTa PHIOBI CKATHIBAIOTCS BHU3 MO TEYCHHUIO.

12. PaccMOTpuTE pPHCYHOK C H300paKEHHWEM MOJIEKYJBl OpPraHUYeCKOr0 BEIIECTBA KIETKH |
OTIpeJIeJIUTE KIIacC OPraHMYECKOT0 BEIECTBA, MOHOMEPHI 3TOT0 BEIIECTBA U (PYHKIHUIO, BBIIOJIHAEMYIO
STHUM BEIIECTBOM. 3allOJIHUTE IYCTHIE SYEHKH TaONHUIIBI, HCIONB3YysS TEPMHUHBI, NMPHUBEICHHBIE B
cnucke. st KaxIoW siueiiku, 0003HAuYeHHOW OyKBOW, BBIOEPUTE COOTBETCTBYIONIMN TEPMHUH W3
MIPEIIOKEHHOTO CITHCKA.
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2
KAace opzaruveckozo Moromepbi Bewsecmba byHkyus, BeinoarseMas amum
Beweemba Bewecmbom
(A) (B) (B)
1) Oenku
2) HYKJICOTHIBI
3) TpaHCTIOPTHAs
4) SHEepreTHYecKas
5) MOHOCaXapHIbl
6) HYKJICUHOBBIC KHUCJIOTBI
7) AMHHOKHCJIOTHI

8) xpaHeHHe HacIeCTBEHHOH HHpOpMAauu

13. YcraHOBUTE MOCIEIOBATEIBHOCTD MPOIECCOB MpU OHOCHHTE3e Oelika B KICTKE. 3alluIlIhTe B
Ta0JIMILy COOTBETCTBYIOIIYIO MOCIIEAOBATEIILHOCTD ITUMD.

1) MOCTYTIJIEHUE Ha pubocomy CTOII-KOJIOHA
2) COCJIMHEHHE nPHK c pubocomoit
3) o0Opa3oBaHue MENTHTHON CBSI3U MEXTY AMUHOKHCIIOTAMH

4) tpancriopt TPHK ¢ amunokucnoroii Ha pubocomy

14. YcraHOBHTE COOTBETCTBHE MEXKIY XapaKTCPUCTHKAMH U CIIOCOOAMU JCJICHHUS KICTKH: K KaXKIOu
TIO3HIIMH, JAHHOU B MIEPBOM CTOJIOIIE, MOIOEPUTE COOTBETCTBYIONIYIO TIO3UIIMIO U3 BTOPOTO CTOJNONA.

XAPAKTEPUCTUKU

A) COCTOUT u3 JIBYX MOCJIETOBATEIBHBIX JICTICHMIA
b) o0ecrieuynBaeT BEreTaTHBHOE pa3MHOXXEHUE
B) KOHBIOT IS TOMOJIOTHYHBIX XpOMOCOM
I obpasyroTes KIICTKH, UJICHTHYHBIC MaTEePUHCKO
) COXpaHser KapHOTHII UCXOIHON KIIETKH

E) oOpa3yroTcst rarmoniHbeie KISTKH U3 TUTUIOUTHOM

CIIOCOBBI JEJIEHUA KJIETKU
1) MUTO3
2) meiio3
Yacrn 2

15. YcTaHOBHUTE COOTBETCTBHE MEKIY IMPUMEPaMH M (haKTOpaMH CPEJIbl: K KaXKI0W MO3UIINH, JaHHOK
B IIEPBOM CTOJIOIIE, ITO0EPUTE COOTBETCTBYIOIIYIO TIO3UIIMIO U3 BTOPOTO CTOJIONA.

ITPUMEPBI

A) MIPUCYTCTBUE rapa3suToB
B) KOHKYPEHITUS c JIPYTHUMUA BUJIAMH
B) HaJaue XUIIHUKOB
I OCBELIEHHOCTD
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) BIIAYKHOCTH TTOYBBI]
E) cuma Betpa

DOAKTOPHI CPEZIbI
1) a0HOTHYCCKHEC
2) OnoTHIeCKIe

16. ®parMeHT Havaja reHa UMeEeT CICIYIOUIYIO TOCIe0BaTeIbHOCTh HYKIICOTUIOB (BEPXHSISI LIEMb -
CMBICTIOBAsI, HIJKHAA - TPAHCKpUOUpyemas):

5 -T-I-A-T-T-T-T'-LI-A-T-1[-T-1[-T-T-1]-T-T-1-A- 3’
3’ -A-T-T-A-L-A-I-T-T-I[-T-1[-T-A-A-T-A-I[-T-T- 5’

I'ern comepxxut mMHPOPMATHBHYIO W HEMH(GOPMATHBHYIO YacTd Misi TpaHcmanuu. MHpopmarnBHas
yacTh I'eHa HAa4YMHAETCA C TPHUIUIETa, KOIUPYIOUIEro aMHUHOKHCIOTY Met. C Kakoro HyKJI€OTHAA
HauuHaeTcss wWH(popMaTuBHas dYacTh reHa? OnpeaennuTe IMOCIEAOBATEIBHOCTE AMUHOKHCIOT BO
(parmenTe nmonunentUaHON nenu. OTBeT nosicaute. sl BRIOJTHEHUS 3aJaHNsl UCTIONB3YyHTE TaOIUILy
T€HEeTHYECKOTO KOAA.

I'enernuecknii koa (MPHK ot 5’ k 3’ xonny)

Ilepsoe B Tperne
TOpPOE OCHOBAHHE
OCHOBAaHHE OCHOBaHHE
b 4 1} A I
Den Cep Tup Lnc ¥
y Men Cep Tup [lnc 11
Jleit Cep - - A
Jleii Cep — Tpu I
Jleit Hpo ['ue Apr b4
Jleit [Tpo I'uc Apr Il
1 Jleit Ilpo [nn Apr A
Jleit ITpo I nn Apr E
Une Tpe AcuH Cep b
A Une Tpe AcH Cep 1|
Une Tpe JInz Apr A
Mer Tpe JIns Apr 4
Ban Ana Acn ['nn Y
r Ban Ana Acn ['nu Il
Ban Ana [y ['mn A
Ban Ana ['ny I'an I

17.1lpn ckpemuBaHWU KPOJIMKOB C OAHOTOHHBIM (AMKHUM) OKpacoM IWIEPCTH W HOPMAaIbHBIM
(KOpOTKUM, TWKHM) THUIIOM IIEPCTH C KPOJIWKAMHU C MATHUCTHIM (TOJJIAHICKAM) OKPAacoM IIEPCTH H
JUTMHHBIM (aHTOPCKMM) THIIOM IIEPCTH BCE MOKOJIIEHHE OBIJIO €IMHOOOpPA3HO M MIMEJO OJHOTOHHYIO
KOPOTKYIO miepcTb. lIpu CKpemuyBaHMM APYroil mapel ¢ TakUMHU ke (eHoTHnamu (KpOJIMKOB C
OJTHOTOHHOW KOPOTKOWM HIEPCTHIO C KPOJMKAM M C ISTHUCTOH [UIMHHOM IIEpPCTbI0) B IOTOMCTBE
MOJYYMJIM TIOJIOBHHY 0COO€il ¢ OJHOTOHHOW KOPOTKOHM HIEPCTHIO M MOJIOBHHY OCOO€H C MSATHHCTON
JUIMHHOM mepcThio. COoCcTaBbTE CXEMY KaXJ0ro ckpeuuBaHus. ONpenenute TeHOTHIIBI pOANUTENEN U
notomctBa. OOBACHUTE TMOIyYEHHBIE pe3ysnbTaThl. Kak onmpemensioTcs TOMHHAHTHBIC NPH3HAKU B
JTAHHOM clryqac?
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Bapuanr 3.

1. PaccMoTpuTe NpeyiIoKEHHYI0 CXeMy. 3alMIIUTe B OTBETE MPOMYIICHHBIN TEPMHUH, 0003HAYCHHBIN
Ha CXEME BOIPOCUTEIBLHBIM 3HAKOM.

( opo )

TN R A A

MeMOpaHa [ . ] (Xpomamur) ((Fopoiuko

2. Paccmotpure Tabmumy "Metonsl 1ToNormH" M 3allONHUTE IIYCTYIO SYEWKY, BIIMCAB
COOTBETCTBYIOILUNA TEPMUH.

' Y A
Memod Mpedmem u3y4veHus
\ 2\ v
f; AV N
5 gopMa kKAEMKU, npoyece deAeHUS
L UM KACMKU ¥
' Y =3
INEKMPOHHAS CMPOCHUS MUMOXOHOPUII,
Mukpockonus 0pP2aHU3AUUI annapama [oAbOXu
. J\ /

3. B comaTuyeckoit KJIeTKe Tena MnopieBon aarymku 36 xpomocom. Kakoit Habop XpoMocoM nMeeT
criepMaTo30u/I JSrymKu? B oTBeTe 3aMUIIMTe TOTHKO KOTUIECTBO XPOMOCOM.

4. Beibepute TpH BepHBIX OTBETa W3 IIECTH M 3alUIIUTE HHUQPBI, MOJ KOTOPHIMH OHH YKa3aHBI.
JIBymMeMOpaHHBIMH OpTaHOUAAMHU PACTUTEEHOM KIIETKH SIBIIAIOTCS

I_ . I_ r r [
1. JIEHKOTIIaCThI 2. BaKyOJIH 3. XPOMOILTACTHI 4, MUTOXOHIPUH 5.

-
LEHTPHOIIU 6. pubOCOMBI

5. YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKAMH M CTPYKTYPaMHU KIIETKH: K KaXKIOW TTO3UITNH,
JaHHOM B TIEPBOM CTOJIOLIE, TOI0EPUTE COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKU

A) obecrieynBaeT AKTHBHBIN TPaHCIIOPT BEILECTB
b) o0pazyer OpTraHOUABI
B) OTCYTCTBYET B 3peIIbIX SPUTPOLIUTAX
I oOiamaer n30upaTenbHON MIPOHUIIAEMOCTBIO
) XpaHHUT HaCJIICTBEHHYIO nHPOPMALIUIO

E) perynupyeTt Bce mporeccsl )XU3HHA

CTPYKTYPHI KJIETKUA
1) SIAPO
2) ma3Marudeckasi MeMOpaHna

6. CKOJIbKO THIIOB ramMeT oOpa3yeT 0co0b ¢ reHoTurnoM AaBb mpu He3aBUCHMOM HacleIOBaHUH
npu3HakoB? OTBET 3aIHUIINTE B BUIE IIHUQPPHI.
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7. Cxompko komoHoB MPHK, xommpyior mupopmammio 20 ammHOKHCIOTaXx? B oTBere 3amummre
TOJILKO COOTBETCTBYIOIIEE YHCIIO.

8. BriOepute Tpu BEpHBIX OTBETA U3 IIECTH U 3aMUINUTE MU(QPBI, MO KOTOPHIMU OHU yKa3aHbl. B
CTPYKTYPY AIpa dYKapUOTHIECKON KIETKH BXOJISAT
I_ I_ [ N .
1. ammapat I'onbmxu 2. KapuoIniazmMa 3. XpoMaTHH 4. mUTOIIIa3Ma 5. KJIETOYHBII
[
LIEHTP 6. SIPBIIIKO

9. YCTaHOBUTE COOTBETCTBHE MEXKY XapaKTEPUCTHKAMHU M OPTaHOMIAMU KIIETKH: K KaXIOH MO3UIINY,
JTAHHOHW B TIEPBOM CTOJIOIIE, TOJ0EPUTE COOTBETCTBYIOIIYIO MTO3UIHIO M3 BTOPOTO CTOIOMA.

XAPAKTEPUCTUKU

A) TUAPOIU3 OMOTIOTUMEPOB
b) HaJIMIue OJTHOM MeMOpaHBI
B) oOpa3oBanue MUIIEBAPUTEIBHBIX BaKyoJeu
I HaJIMIue KOJIBIICBOH JHK u pudocom
) o0Opa3oBaHue u3 MEMOpaHBI ammapara Ionbmxu

E) nepBuuHBIi CHHTE3 OPraHUYECKHUX BEIECTB

OPI'AHOUIbI
1) XJIOPOILIACT
2) muzocoma

10. IpounTaiiTe TekcT. BpiOepure TpU MpeasIOKEHHS, KOTOPHIE OMUCHIBAIOT MOPQOIOrHYCCKUN
KpuTepuid  BuAa. 3amumuTe B TaOnuiy — OUQpB, 1ON  KOTOPBIMA  OHHM  YKa3aHBL.
(1) CymectByer psn KpUTEpHEB, IO KOTOPHIM OAMH BHJI OTiIM4aeTcs oT apyroro. (2) Ilpm
BHYTPHBUIOBOM IOJIMMOP(HU3ME NPBITKON SILEPULIBI CaMell MMEET 3eJIEHYI0 OKPAacKy Tella, a caMKa -
KopuuHeBy10. (3) Bunel-naBoiiHuKKM 005afalOT BHEIIHMM CXOJCTBOM, HO Pa3jIMYaOTCS MO IPYTUM
npusHakaM. (4) Teno mpecMbIKarOmUXCsl TOKPBHITO POrOBBIMH YEITyHKaMU MJIM POTOBBIM MaHIIMPEM.
(5) KoneuHnoctu mstumanible, ¢ KOITAMHA Ha KOHIAX MajbleB. (6) Y MpecMbIKAIONINXCS BHyTpEHHEe
OIUTOIOTBOPEHME, OONBITHHCTBO U3 HUX OTKJIA/IbIBAeT AHIa.

11.IIpoananusupyiite Tabmuny «Knaccudukanus skosoruueckux (akTopoBy. 3allOJHUTE ITYCThIE
SYEHKH TAOJUIIBI, HCTIONB3YS! TEPMHHBL, TPUBEAECHHBIC B cIMcKe. J1Jisl KaxIol si9eliki, 0003HaYeHHON
OyKBOH, BBIOEpHUTE COOTBETCTBYIOIINI TEPMHUH U3 MPEITIOKEHHOTO CITHCKA.

KAaccugpukayus akoAo2udeckuxX gpakmopob

Mpynna ¢pakmopob Azenm Bozdeiicmbus Mpumep
Aduomuyeckue HexuBag npupoda (B)
(A) XKuBoie opzaruzmot Mapaszumusm
AHMponozeHHble (B) 3azpasHeHue
1) npupojaa
2) YECIIOBCK
3) BHPYCHI
4) 3EMJIETPSICEHUE
5) MYTYyaJu3M
6) (uTOrCHHBIC
7) OpraHHUYCCKOC BCIICCTBO

8) bmorTHueckue
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12. YcraHoBHTE TIOCIEIOBATENBHOCTh IPOIECCOB, TPOMCXOAAIINX B IPOIECCE TPAHCISAINH.
3armummTe B TaOIUIy COOTBETCTBYIONIYIO TIOCTIEIOBATEIFHOCTD IIUQP.

1 ) BO3HUKHOBCHHUEC MCKAY MCTUOHUMHOM U BTOpOfI aMHUHOKHUCIIOTOM HCHTI/IILHOfI CBs3U

2) TIepeMEIICHIE pHUOOCOMBI Ha OJIMH TPHUILIET
3) mpucoeamnenne ko Bropomy Tpuruiery HPHK Tpancmoprroit PHK co BTOpoii amMMHOKHCIOTOM
4) cOopka prOOCOMBI Ha nPHK

5) mpucoenmnenune k mepsomy Tpurwiery nPHK antukomorma TPHK ¢ aMHHOKHCIOTONW METHOHHH
6) paspyiieHue puOOCOMBI MTPH JOCTUKCHUN TPUIUIETA TCPMUHAIIUN

13. IIpounTaiite TekcT. BriOepure TpH NpeAsoxKEHUs, B KOTOPBIX AAHbI ONMUCAHUS HKOJIOTMYECKOIO
KpuTepus Buzaa pacteHus bammadok HacTosmuil. 3anuimunTe B Ta0IUIy HUQPHIL, 01 KOTOPHIMH OHU
YKa3aHsbl.

(1)bammauok HACTOSIIWHI, WIIM BEHEPHH OallIMayoK — MHOT'OJIETHEE TPABSHICTOE PACTCHUE CeMecTBa
Opxunable. (2)BeTpedaeTcs B paBHUHHBIX U TOPHBIX JIMCTBEHHBIX, CMEIIAHHBIX, PEKE XBOWHBIX
Jiecax, Ha JIECHBIX OITYIIKaX, JIECHBIX Jyrax M B 3apocisx KycrtapHukoB. (3)[IpenmounTaer Xxopoiuo
YBIIQXKHEHHBIE TIOYBBI, BCTPEYAETCSI B MeECTaX C YyMEPEHHOW ocBewmEHHOCThIO. (4)KopHesuie
OammMayka HacTOSILET0 YKOPOUCHHOE, JIUCThS CUASUYHE, C 3a0CTPEHHBIMU KOHLIAMH M POBHBIM KPaeM.
(5)Pa3nenbHble JleNecTKU LBETKOB KPAaCHOBAaTO-KOPUYHEBBIC, a CpOCIIHEcS B TyOy — SpKO-KENTHIE.
(6)PacTerne oTiamUaeTCsT MOPO30CTOMKOCTHIO, TTOOETO0Opa30OBaHNE HAYMHAETCS B ampelie, B Hadaie
Masi MOSIBIISTIOTCSI OYTOHBI M TPOMCXONT IIBETEHHE.

14. YcTaHOBUTE COOTBETCTBUE MEXIY NPOLECCAMU U YPOBHIMHU OPraHU3aLUU )KU3HU.

IMTPOLECC

A) cB0oOOIHOE CKpEIBaHue ocobeit
b) KpyroBOpOT BEIIECTB
B) nepeaayda SHEPTUHU oT 3BeHa K 3BEHY
I BO3HUKHOBECHUE Pa3BETBIEHHBIX ceren MIATAHUA
) (dhopmMupoBaHue ONPEAECIEHHOTO reHooH1a

E) poxzaenune mio10BUTOro IOTOMCTBA

YPOBEHb
1) TOIYJISIMOHHBIH
2) OUOIICHOTUYECKUN

Yacrb 2
15. Boibepure Tpu BEpHBIX OTBETa M3 LIECTU W 3alUIIUTE LUQPHI, 10X KOTOPHIMH OHHM YKa3aHbI.
Kakwue u3 nepeuncieHHbIX (HakTOpOB CPeIbl OTHOCIT K OMOTHYECKAM?
[ L -
1. XUIIHNYECTBO 2. BHECEHHE yJI0O0peHUA 3. HamM4YMe Mapa3uToB 4. HaMMYMe BHUIIOB-
I I
KOHKYpPEHTOB 5. TemnepaTypa BOAbI 6. coHeUHas paguanus

16. ®parMeHT Hayaja I'eHa UMEET CIEAYIOLIYIO MOCIE0BaTeIbHOCTh HYKICOTHI0B (BEpXHSs Lelb -
CMBICJIOBAs, HYKHSISI - TPAHCKpUOHpyemasi):

5 -A-A-A-A-I[-T-T-I[-A-I|-T-A-T-A-T- 3’
3’ T-T-T-T-T-I[-A-T-T-T-I]-T-I[-T-1I- 5’

B pesynbrare 3amensl ogHoro Hykiaeoruaa B JJHK nsaras amuHOKHCIOTa BO (hparMeHTE MOTUTICITHIA
3aMEeHMJIach Ha AaMHHOKHCIOTY JIm3. Ompenenute aMHHOKHCIOTY, KOTOpas KOIMPOBaiach [0
myTtarun. Kakue m3menenus npousonum B JJHK, nPHK B pesynbrare 3aMeHpl 0HOTO HYKJICOTHIA?
bnaromaps kakoMy CBOWCTBY F€HETHYECKOTO KOJ[a O/THA U Ta )K€ aMUHOKHCIIOTa y Pa3HBIX OPraHU3MOB
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KOAMPYETCS OTHUM U TeM e TpumuieToM? OTBeT mosicHuTe. /[t BBIMONHEHUS 3a/1aHUs HCIIONB3YITe
Ta0JINITy TEHETUIECKOTO KOAa.

I'enernuecknii koa (MPHK ot 5§’ k 3’ xonny)

Ilepsoe B Tperne
TOpOe OCHOBAHHE
OCHOBAHHE OCHOBAHHE
Yy 1} A I
Den Cep Tup Llnc Y
y Den Cep Tup Iuc Il
Jlen Cep - - A
Jleii Cep — Tpu I
Jleit Hpo I'nc Apr -4
Jleit [Tpo I'uc Apr Il
1 Jleit IIpo [nn Apr A
Jleit Ilpo I nn Apr I
Une Tpe AcH Cep v
A Une Tpe AcH Cep I
HUne Tpe JInz Apr A
Mer Tpe JIns Apr ¥
Ban Ana Acn ['nu Y
r Ban Ana Acn I Il
Ban Ana [y ['mn A
Ban Ana ['ny I I
17.'pynna  KpOBH  KOHTPOJHPYETCS alUIeIsIMA  OIHOTO TR R

Amnenn I*, 1 qomunanTHE! M0 oTHOMEHMIO K i'. [TepByio rpymmy (0) OHPENeNsIOT PeleCCUBHbIE FeHbI
i’, Bropyio rpymmy (A) ompeaenser JOMHHAHTHbIA amtens 1°, Tpersio rpymmy (B) ompenensier
JIOMUHAHTHBIH amtens I°, a uerBepTyio rpymmy (AB) ompenensior jBa JOMHHAHTHBIX Tena 1°1°.
ITonoxurenbHBIN pe3syc ¢axTop R JOMHUHUPYET HaJ OTPHLIATENBHBIM I.
Kenmmna c II rpynmoit KpoBH U OTpUIIATENEHBIM PE3ycOM, MaTh KOTOpPOW uMena I rpyrmy, BRIXOJUT
3aMyX 3a MyKUuHy ¢ [V Tpynmoil u mosoxuTenbHbpIM pe3ycoM. CocTaBbTe CXeMy PEIICHUs 3a/1aqu.
KakoBa BeposiTHOCTH poxaeHust pe6énka c Il Tpynmodt W oTpUIATENEHBIM PE3yCOM Y OTHX
poauteneit?
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Bapuanur 4.

1. PaccMoTpuTe MpeioKEHHYI0 CXeMy KIACCU(UKAIIMH OPTraHOUIOB KJICTKH. 3alMIIUTE B OTBETE
MPOMYIICHHBIN TePMHUH, 0003HAYCHHBIN HA CXEME BOIIPOCUTEILHBIM 3HAKOM.

ABymemdparHole opzaHoudbl

A

[ Maacmudel j @umoxo;@pug

N\
@Ao,fgmam@( > 2

C/\e&’xon/\acm@

2. Paccmotpurte Tabnmmy «llpuMeHeHEe METOOB TEHETHKH» W 3allONHUTE MYCTYIO SYEHKY, BIHICAB
COOTBETCTBYIOIIUNA TEPMUH.

4 B,V ™\
Memo?d MpuMeHeHue Memooda

\ A y,

4 N %
5 BoigbaeHue cyenAeHHOCMU nPU3HAKA

. ' A ¢ NOAOM b

& ' Y
LlumozeHemuuveckuii BoigBaerue XpomMoCoMHbIX MYmayuit

\ N\ 4

3. Kakoe uncno monexkyn [IHK umeer sapo cnepMusi BUIIHH, €CIHM BETeTAaTHBHOE SJIPO B TBUIBIE
coaepxut 16 xpomocom? B 0TBeTE 3aUIINTE TOJIHKO COOTBETCTBYIOIIEE YHCIIO.

4. Bce nepedncieHHbIe HIKE PU3HAKH, KPOME JBYX, MOXKHO MCIIOIB30BATh JUIsI OMTUCAHUS XPOMOCOM
aykapuot. OnpenenuTe JABa NprU3HaKa, «BBIMAIAONINX» U3 O0IIEro CIUCKA, W 3aUIINTE UGPHI, MO
KOTOPBIMH OHU YKa3aHBbI.
-
1. Ipu JeneHuH XpPOMOCOMBI KOMIIAKTHBI M XOPOIIO BHIHBI B MUKPOCKOII 2. Ipu JIeNIeHUH
- -
XPOMOCOMBI JIEXKAT B sIpe 3. xpomocomsl coctosT u3 JJHK u Genkos 4. yIBOEHHE XpPOMOCOM

-
MPOUCXOJNT B HHTEp(aze 5. XpOMOCOMBI 3aMKHYThI B KOJIBLIO

5. YcTaHOBHUTE COOTBETCTBHE MEKAY NponuecCaMu U OPraHouzioM, B KOTOPOM OHU IMPOUCXOIAT.

IMPOIIECC

A) OrocuHTE3 OeKoB
b) CHHTE3 TPUTITHLEPHIIOB
B) CO3/IaHUE KOMITAPTMEHTOB
I NPUCOCTUHECHHE pudocom
1) HarpaBJIeHHOE NPOBE/ICHHE BEILIECTB LU TOILIa3MBI

E) CHUHTC3 CJIOXHBIX I'N'TUKOJIHUIIUIAHBIX KOMITJICKCOB
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OPTAHOUJ

1) epoxoBaTas OIIC
2) riaakas OIIC
3) OIIC kak enuHas CTPYKTypa

6. OnpenienuTe BEPOATHOCTH B MPOIEHTAX MOSBICHUS PEIECCHBHON TOMO3WUTOTHI B MOTOMCTBE OT
CKpEIIMBaHUSI TeTePO3UTOTHBIX PACTEHWH NpPH IMOJHOM IOMHHHPOBaHWU. OTBET 3alHIIUTE B BUIC
YHCIa.

7. Bce npuBenéHHBIC HIDKE MPU3HAKA, KPOME JIBYX, MOKHO HCITOJIB30BATh ISl OTIMCAHUS TPOIIECCOB
MuTo3a. OnpenenuTe aBa MPHU3HAKA, BBIMAIAIONIAE U3 OOIIEro CIHMCKA, W 3alMIIATE B OTBET MUQPHI,
MOJT KOTOPBIMHU OHU YKa3aHBbI.

. B [
1. coxpaHeHue XpOMOCOMHOTO HabOpa MCXOAHOM KIETKH 2. obpazoBaHue OWBAJIICHTOB 3.

[ [
KOHBIOTaLlUsA 4. 0oOpa3oBaHUE COMATHUECKUX KIIETOK 5. pacxoXIEHUE XPOMATHI K IIOIIOCAM
KIIETKH

8. ®parment monekynsl JJHK comepxut 20% tTumuna. Ckonbko agenuHa B 3toM ¢parmente JJHK? B
OTBETE 3aMUIINTE TOJIHKO KOJTUYECTBO aJICHHHA.

9. YcTaHOBUTE TMPaBWIBHYIO MOCJIEAOBATEILHOCTh IPOIECCOB OMOCHHTE3a Oelika. 3amuiiuTe B
Ta0JIMILy COOTBETCTBYIOIIYIO MOCIEIOBATEIILHOCTD ITUMP.

1) y3HaBaHHE KOJIOHOM aHTHKOJIOHA
2) oO0beIHEHNE nPHK c pubdocomoit
3) MIPUCOETNHEHNE AMUHOKUCIIOTHI K MENTUY
4) CUHTE3 nPHK Ha JHK

5) Beixog nPHK B nuroruiazmy

10. YcTraHOBHTE COOTBETCTBHE MEXAY XapaKTEPHCTHKaMHU M (Da3aMu JIENECHUS KIETKU: K KaxJIOu
HO3UIINY, JaHHOH B IIEPBOM CTOJIOLE, TOA0EPUTE COOTBETCTBYIOILYIO MTO3HILIUIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKU

A) o0Opa3oBaHue MeTadazHOM TTACTUHKU
b) COeIMHEHHE EHTpPOMEp c HUTSAMHU BepeTeHa JCTICHHS
B) YHUCIIO XPOMOCOM, JHK 4ndc
I JeCIUPaTH3aIHs XpOMOCOM
) o0pazoBaHue AIepHON MeMOpaHsI

E) PACXOKACHUEC XPOMOCOM K IMOJHOCAaM KIICTKH

DA3bI JEJIEHWA KJIETKU
1) aHadasza
2) MeTadasa

3) Tenodasa

11. IlpounTaiite TekcT. Bribepure Tpu npemioskeHus, B KOTOPBIX JaHbl ONHCaHHUs reorpapuueckoro
Kputepus Buaa pactenuss CocHa cHOMpCKas KeApoBas. 3anuiuTe B TaOMUIy UUGPBI, TOA KOTOPBIMU
OHU YKa3aHBbI.
(1)CocHa cubupckas keaposasi, uinr CHOMPCKUI Keap, - oJuH U3 BUI0B poja CocHa; BeUHO3eNEHOE
JlepeBo, nocTuraroniee 35-44 M B BEICOTY U 2 M B quamMeTpe cTBoia. (2) Kenp odeHp pacmpocTpanéH B
3anagaoit Cubupm 1o Bcelt JiecHOH monoce ot 48 mo 66 c. m., a B Bocrounoit Cubupu B CBSI3H C
BEYHOW MEP3JIOTON CeBEepHas TpaHuIa apeana pe3Ko OTKIoHseTcs K ory. (3) B Cubupu npeanountaet
CylecuaHble W CYTJIMHHCTBIE MOYBBI, HO MOXKET PAacTH M Ha KaMEHHUCTBIX cyOcTparax M CarHOBBIX
oomnotax. (4) B LlenTpansHoM AnTae BepXHsS IpaHHLA PACIIPOCTPAHEHHUS Keapa JISKUT Ha BBICOTE
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1900-2000 M Hag ypoBHEM MOpPs, a B IOKHBIX palloHaX OHa MOJHHUMAETCS 10 BhICOTH 2400 M. (5)
Cubupckmii kenp pacTéT Takke Ha TeppuTopuu Monronuu u CeepHoro Kwuras. (6) Cubmpckas
KeJpoBasi COCHa MOPO30CTOWKa, TEHEBBIHOCINBA, TpeOOBaTelIbHA K TEIUTy, BIOKHOCTH BO3IyXa U
MOYBBI, U30€TaCT MOYB ¢ OJNM3KUM 3aJIeTaHHEM BEUHON MEP3IIOTHI.

12. YcraHOBHUTE COOTBETCTBHE MEXTY (DAKTOpaMU OKpY’KaIOIIEH Cpebl U UX MPH3HAKAMH.

IMPU3HAK

A) MOPCKHE TEUCHUS
b) XUIIHAYECTBO
B) MMapa3suTU3M
I OCaJKH
D) KOHKYPEHLUS

E) remniepatypa Bo3zmyxa

BU DOAKTOPA
1) abuoTuyeckue
2) buotnveckue

13. YcTaHoBuTe MOCIENOBATEIILHOCTh BHEAPCHUSI BUPYCa B KJIETKY MHUIICHb. 3alUIIUTE B TAOIHUILY
COOTBETCTBYIOILYIO IOCIE0BATENbHOCTD IIUP.

1) cOopka YaCTHII MHO>KECTBa BHPHOHOB
2) [IPUKPEITICHUE Karcuaa K HapyKHOU MeMOpaHe
3) BIIPBICKMBaHUE B UTOILIa3My BUPYCHOU HYKJIEMHOBOM KHCJIOTBI
4) peruIMKanus BUPYCHBIX JHK

5) BctpauBanue Bupycuoit JIHK B JIHK kmetku xo3suHa

14. PaccmoTpuTe pUCYHOK ¢ M300paxxeHHeM (hparMeHTa MOJEKyJbl OHOIOJIMMEpa OMpeNenuTe, YTo
CIIy’)KUT €€ MOHOMEPOM,B PE3YJIBTATE KAKOT0 IPOLECCA U NMPUHLUIIA IPOUCXOUT YBEJINYEHUE YHCTIA
9THX MOJIEKYI B KileTke. st ka0 sueiiku, 0003HaueHHOH OyKBaMu, BBIOEPUTE COOTBETCTBYIOIINI
TEPMHH U3 IPEUI0KEHHOTO CITUCKA.

- o
j pad gl
D
D
[T
(1]
¢ r i u
D
(2}
!0 Gy ¥
4

Mpoyecc ydboerus

H H
Ha3zBanue mMoHoMepa MoAeKyA B kAemKe

MpuHyun

(A) (B) (B)

1) HYKJICOTH]T
2) JIeHATypaItus
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3) KOMITJIEMEHTapPHOCTh

4) PETUTHKAIINS
5) TPaHCITSIIIVS
6) YTIIEBOT

7) TPAHCKPUIILIHS
Yacrb 2

15. Ilpoananu3upyiiTe TpaduK 3aBHCHMOCTH KOJHYECTBA JAHArHOCTHPOBAHHBIX OHKOOONBHBIX OT
BO3pacTa.

1200
1000
800 -
600 4

4004—f AL

2001 - — i
O

18-30 31-40 41-50 51-60 61-70 71-80
AWM Aem A Aem Aem AEM

Bribepute yTBEepKACHUS, KOTOPBIE MOYKHO COPMYITUPOBATH HA OCHOBAHUH aHAIIN3a MPEJICTABIICHHBIX

JTAHHBIX.
1) Ho 30 JeT JOTA penKo oOpaiarTcs K Bpavam.
2) KonnyecTBO NMarHOCTHPOBAHHBIX B Bo3pacTe OoT 31 roxa g0 80 €T OTHOCUTENHHO OJUHAKOBO BO
BCEX BO3PACTHBIX rpymnmax.
3) Ananus Ha OHKOMapKePhI HEHaIEKeH bits) 31 roja.
4) KonuuecTso JIUAarHOCTUPOBAHHBIX pe3ko BO3paCTaeT nocie 30 JIeT.

5) Monopple ot He OOJSI0T paKkoM.

16. ®parMeHT Hayaa reHa UMeeT CIIeIYIOIIYIO MTOCIe0BaTEIbHOCTh HYKICOTHAOB (BEPXHSS LENb —
CMBICJIOBasI, HIKHSISI — TPaHCKPHOUpyeMasi):

5 -T-A-T-Il-A-T-I]-T-T-II-T-A-A-I[-A- 3’
3’ -A-T-A-T-T-A-T-A-A-T-I[-T-T-T-T- 5’

VYcTaHOBUTE HYKJIEOTHAHYIO MOCiIenoBaTenbHOCTh ydacTka TPHK, koropelil cuHTE3npyercs Ha
JaHHOM (parmeHTte, 0003HaubTe 5’ W 3’ KOHIBI 3TOro (hparMeHTa M ONpeAeTuTe aMHHOKHUCIIOTY,
KoTopyto Oyner mepenocuts 3ta TPHK B mporecce 6uocuuTe3a Oenka, €Clid TPETHH TPUIUIET C 5’
KoHIa cooTBeTcTBYeT aHTHKOomoHY TPHK. OtBer mosicamte. [[s permeHust 3agaHus HCTHOIL3YHTE
TaOJIHMITy TeHETUIECKOTO KOJIa.
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I'eneruuecknii ko (HPHK ot 5§’ x 3’ konny)

IlepBoe B Tperne
TOpOe OCHOBAHHE
OCHOBAHHE OCHOBaHHE
b 4 1} A I
Den Cep Tup Luc 3
y Den Cep Tup Iuc 1
Jlei Cep - - A
Jleii Cep - Tpu I
Jlen Hpo I'uc Apr Yy
Jleit [Ipo I'uc Apr I
1 Jleit Ilpo [nn Apr A
Jleit ITpo I 1n Apr E
Hne Tpe AcH Cep Y
A Une Tpe AcH Cep I
Hne Tpe JInz Apr A
Mer Tpe JIns Apr I
Ban Ana Acn ['nu Yy
r Ban Ana Acn I'nu Il
Ban Ana Iy I'mn A
Ban Ana [y I n I

17. Ilo m300pak€HHOW Ha PHCYHKE DPOJOCIOBHOW YCTaHOBHTE XapaKTep HacleIOBaHWs MPHU3HAKa,
BBIZICJICHHOTO YEPHBIM IIBETOM (JIOMUHAHTHBIM WM PEIECCHUBHBIN, CIEIUIEH WA HE CIEIUICH C
MoJIOM), M 000CHYHTe ero. Onpenennute reHOTUIBI poauTeneit 1 u 2, moToMkoB 3, 5, 6. YcTaHOBUTE
BEPOSATHOCTh POXJIEHUs y poaurtenei 3, 4 ciemyromero peOEHKa ¢ MPU3HAKOM, BBIJIEICHHBIM Ha
PUCYHKE POAOCIOBHOM YEPHBIM I[BETOM.

1

YeAo0BHble 0003HaUeHUS

_

@-
-0
~ Jemau 00HO20 OpaKa

Y ¢ M@ — nrosbrerue uccne-
0YyeM0o20 NPU3HaKa

O — KeHW{UHa

[ - myxauna
- Opak
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