¢
184 dPepepanbHoe rocygapcTseHHoe broaxKeTHoe 0bpa3oBaTe/IbHOE YUYperKAeHMe BbiCLLIEro 06pa3oBaHms

MOAE/1Ib UCNMNONb3OBAHUA E®OM NMPU OLLEHKE NMPEAMETHbDbIX U
METOAUYECKMX KOMNETEHLWA YYUTENENA BUONOTUMU:
pe3yasmamel anpobayuu

OnapuH PomaH Baagumuposuy,
KaHAUAAT negarormyecKmnx Hayk,
AoueHT Kadegpbl 6uonornm u skonorum



CTpYyKTYypa un coaepraHue paboTtbl

® Hale/leHa Ha uccaeaoBaHUe NpeaMeTHbIX KOMNETEHL M
yuutenen 6uonornun. 3agaHma paspaboTaHbl C y4eToM
[EeNCTBYOLWEro ctaHaapTa buonormyeckoro o6pasoBaHms, a
TaK¥e COBPEMEHHbIX TPebOBaHUI K yunTesnto buonorum.

Yactb 1
ANATHOCTUYECKOM

paboTbl

* OPUEHTMPOBAHA Ha UCCNea0BaHME NPeaMETHbIX
YacTb 2 KOMMEeTeHUMM yumntenemn buonorun. 3a4aHnA COCTaB/IEHbI B
ANarHOCTUYECKOM dopmarte PISA n npeacrtaBasatoT cobor MHTErPUPOBAHHbIE,
paboTbl NPAKTUKOOPUEHTUPOBAHHbIE 3a4a4M, BKAKOYaloLWme BonNpochl
OTKPbITOrO M 3aKPbITOro TMNa.

* HanpaBaeHa Ha UccaefoBaHME METOANYECKMUX KOMMETEeHLMA

> yuntenen buonormun. 3agaHma pa3paboTaHbl € y4eToMm

ANarHocTndeckou TPagnLUmMin MeToanKKN obyyeHna BUONOrMM Kak HayKu, a
paborbi TaKXe CoOBpeMEeHHbIX TpeboBaHWUM K yuntento 6uonormm.

Yactb 3

1un330




CopepyaHue 3aaHUM Ha OLLeHKY NpeaMeTHbIX
KOMMeTeHLUUW

CoaeprkaHue 3a4aHni pa3paboTaHO NO OCHOBHbLIM TEMaM y4yebHOoro
npeameta «bnonorma», nayyaemoro B 5-11 knaccax, o6begnMHEHHbIX B
Tematuyeckue 610Ku:

«bunonoruna Kak Hayka. Metoabl Hay4HOro NO3HAHUAR
- «KneTka Kak bnonormyeckaa cmctema»

. «OpraHusm Kak bronornyeckasn cucrema

B «Cnuctema n MHOroobpasmne opraHMYecKoro Mmpa»

@ «OpraHmM3m yenoBeKa 1 ero 340pPoBbEY
)

«IBOJIIOLUA }KMBOW NPUPOAbI»

«IKOCUCTEeMDbI U npucywme MM 3aKOHOMEepPHOCTUN»
2u3 30




0
=
o
\©
©
o
X
o
e
O
)
Bl
2N
=
O
o
im
=
1)
S
=1
—
i
=
O
1)
N

[Mpmep 3aaaHmsa (4actb 1)

3a0aHuA 3dKpPbITOIo TnMa C BbI60pOM
OAHOIo0 BEPHOIo OTBETA

CHereMa 5HeprooOeclieueHHA KICTKH CIPYKTYPHO [PEACTABICHA MHTOXOHIPHAMH H
mIacTHAAMH. [IpH CHIKCHHH NOTPEOICHHMA KHCIOPOJA KICTKOH IPOHCXOTHT IEMPECCHA
cuHTe3a AT®. BelOepHTe NpaBHIBHOE 00BACHEHHE JTAHHOMY VIBEPEICHHIO.

1) HeTOCTATOK KHCIOPOIA B KICTKE OIOKHPYET IIPOLECCH aHA3POOHOTO ITTHKOTH3A.

2) HEIOCTATOK KHCIOPOIa B KICTKE CHHKACT VPOBCHB OKHCICHHA CYOCTPaToE B HkiIe Kpedcan
THMOHHOH KHCIOTBI

3) HEZOCTATOK KHCIOPOIA B KICTKE MOHHAKAET IPoLieccHl hocd OpHIHPOEAHHA B MATPHKCE
MHTOXOHJIPHH

4) HeTOCTATOK KHCIOPOa B KIETKE CHHKAET MPOIIECCHI OKHCIHTENBHOTO hoch OpHIHPOBAHHA B

MHTOXOHIPHH

3u330



[Mpmep 3aaaHmsa (4actb 1)

3a0aHuA 3dKpPbITOIo TnMa C BbI60pOM
OAHOIo0 BEPHOIo OTBETA

CHereMa 5HeprooOeclieueHHA KICTKH CIPYKTYPHO [PEACTABICHA MHTOXOHIPHAMH H
mIacTHAAMH. [IpH CHIKCHHH NOTPEOICHHMA KHCIOPOJA KICTKOH IPOHCXOTHT IEMPECCHA
cuHTe3a AT®. BelOepHTe NpaBHIBHOE 00BACHEHHE JTAHHOMY VIBEPEICHHIO.

1) HeTOCTATOK KHCIOPOIA B KICTKE OIOKHPYET IIPOLECCH aHA3POOHOTO ITTHKOTH3A.
2) HEIOCTATOK KHCIOPOIa B KICTKE CHHKACT VPOBCHB OKHCICHHA CYOCTPaToE B HkiIe Kpedcan
THMOHHOH KHCIOTBI
3) HEZOCTATOK KHCIOPOIA B KICTKE MOHHAKAET IPoLieccHl hocd OpHIHPOEAHHA B MATPHKCE
MHTOXOHJIPHH

» 4) HeTOCTATOK KHCIOPOa B KIETKE CHHKAET MPOIIECCHI OKHCIHTENBHOTO hoch OpHIHPOBAHHA B

MHTOXOHIPHH

OTtBer: n
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3a43aHUA 3aKPbITOro TMNa C
BbIOBOPOM HECKONbKMX BapUaHTOB OTBETA

BrroepuTe TpH CTpVETVPEL, OTHOCAIIHECA K MATOMY KPVIV KPOBOOOpaIIeHHA.
1) BepxHAq IOTAA EeHA

2) conHas apTepHA

3) merodHad apTepHA
4) nepoe npeacepaHe
3) IpaBBIH HETVIOTEK
6) JIEBEIH FeIVIOTIeK

4 us3 30




3a43aHUA 3aKPbITOro TMNa C
BbIOBOPOM HECKONbKMX BapUaHTOB OTBETA

BribepuTte TpH CTPVETVDEL, OTHOCAITHECHA K MAJIOMY KPVIV KPOEOODpaNIEHHA.
1) BepxHAq IOTAA EeHA
2) conHas apTepHA
» 3) merodHad apTepHA
=) 4) nesoe npencepaue
) 5) IpaEsIi KeIVI0TeK
6) JIEBEIH FeIVIOTIeK

oreer: ENENED

4 us3 30




3a,£I,aHMﬂ OTKPbLITOIo THMa Ha AOMNoO/AHEeHUe

PaccMOTpHTE IpeanoKeHHVIO CXeMy. 3aHIIHTe P OIMyIIeHHbIH TepMHH, 0003HadeHHBIH Ha
cxXeMe 3HaKOM BOIIpOCa.

MeTonbsl ceneKiiHH

Ot10op TuGpuauzanus

HcKyCTBeHHBIIH EcTecTBeHHBIH HMuOpHIuHT ?

MaccoBblil HMHOHuBHOYAITBHELI

5u3 30




3a,£I,aHMFI OTKPbLITOIo THMa Ha AOMNoO/AHEeHUe

PaccMOTpHTE IpeanoKeHHVIO CXeMy. 3aHIIHTe P OIMyIIeHHbIH TepMHH, 0003HadeHHBIH Ha
cxXeMe 3HaKOM BOIIpOCa.

MeTonbsl ceneKiiHH

Ot10op TuGpuauzanus

HcKyCTBeHHBIIH EcTecTBeHHBIH HMuOpHIuHT ?

MaccoBblil HMHOHuBHOYAITBHELI

OTser: AytbpugnHr

5u3 30
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3a,£I,aHMFI 3dKpPbITOIo TUMa Ha yCraHoBJ1IEHUNE
COOTBETCTBUA

VeTaHOBHMTE COOTESTCTEHE MEX IV OPTaHHIMOM M £T0 XapaKTePHEIME IPH2HAKAMI.
K xas#gof mozsusy, JaHHOH B ISE0M CTOIDNE, MOZOEPHTE JEE COOTESTCTEVIOIIHXK IIOZHIHH H3

TIpPaBoTo CTOIOIA.

OPT AHIISM NAPARTEPICTHE A
1
) ;_\(

=

Q} b) cmocodHocTe ® doToTakCcHCY

A) mapTeHorenes

B) nutanue rerepotpodnoe
T') obpazoranme IceEJ0TIOIHEA

) HamiaHe mponecca KOHEBMOTALHE

E) npeo0aaganHe ramIoHIHoro

IIOKQJICHHA E A HHCHHOM ITHEIIC

3anHnOmiTe B TA0MHIY BEEIOPAHHEIE OVKEEL IO COOTEETCTE VIOIIHME ITHQpanu.

613 30
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3a,£I,aHMFI 3dKpPbITOIo TUMa Ha yCraHoBJ1IEHUNE
COOTBETCTBUA

VeTaHOBHMTE COOTESTCTEHE MEX IV OPTaHHIMOM M £T0 XapaKTePHEIME IPH2HAKAMI.
K xas#gof mozsusy, JaHHOH B ISE0M CTOIDNE, MOZOEPHTE JEE COOTESTCTEVIOIIHXK IIOZHIHH H3

TIpPaBoTo CTOIOIA.

OPT AHH3M XAPAKTEPHCTHEA

o~

1)

A) mapTeHorenes

~» B) cnoco0HOCTE K GOTOTAKCHCY
B) nutanue rerepotpodHoe

T') obpazoranme IceEJ0TIOIHEA

»11) HamI9He NPoLeCcca KOHEBIOTALHH
[y
E) mpeotimaganme rammioHIHOTO

IIOKQJICHHA E A HHCHHOM ITHEIIC

3anHnOmiTe B TA0MHIY BEEIOPAHHEIE OVKEEL IO COOTEETCTE VIOIIHME ITHQpanu.

OtBer: n

B E B O

613 30



3a0aHuUA 3dKPpbITOIo TUMa Ha yCraHoBJ/1IEHUNE
nocnenoBarte/ibHOCTU

YCTaHOBHTE MOCHEIOBATENBHOCTE CHCTEMATHYECKHX TAKCOHORE PaCcICHHA, HAYTHHAA

C HAHMEHBINEr 0. 3alHITHTe B TA0IHIY COOTBETICTRYIOINVE) MOCIeI0BaATeIbHOCTE ITHAP.
1) AHAKAMITHC MHpaMHIAIbHEIH

2) OOHOIONBHEIE

3) Cnap:xelBeTHbIE

4) IIBeTKOBEIE

5) OpXHIHEIE

6) AHAKAMIITHC

7 n3 30




3a0aHuUA 3dKPpbITOIo TUMa Ha yCraHoBJ/1IEHUNE
nocnenoBarte/ibHOCTU

YcTaHOBHTE NOCIEIOBATEIbHOCTE CHCTEMATHIeCKHX TAKCOHOB PacTeHHA, HAa9HHAA

C HAHMEHBINEr 0. 3alHITHTe B TA0IHIY COOTBETICTRYIOINVE) MOCIeI0BaATeIbHOCTE ITHAP.
1) AHAKAMITHC MHpaMHIAIbHEIH

2) OOHOIONBHEIE

3) Cnap:xelBeTHbIE

4) IIBeTKOBEIE

5) OpXHIHEIE

6) AHAKAMIITHC

00000

or=er: FCHEIENENER

7 n3 30



[Mpumep 3aaaHma Tuna PISA (4acTb 2)

21. Baorcretiueit npoonemotl cenemuru cepeounvl XX 8. A6nA1ach pacuiu@posKa 2eHemuiecko2o
K0Od, YCMAHOBIEHUE CBA3U MedNCOY UYepedo8aHuem HYKIeomuodo8 6 HYKIeUHOBLIX KUCIOMAX U
CMpPO2oU NOCie006amenbHOCMbI0 AMUHOKUCIOM 8 MoaeKkyne benka. Eounuya eememuueckozo
K00a — KOOOH, unu mpuniem, — yuacmox JJHK, cocmosiwuii uz komounayuu mpéx HyKieomuoos
U Kooupyrowuilt 00OUH AMUHOKUCTIOMHbBIU OCIAMOK NOaunenmuoHou yenu oenka. Tpuniemuocmso
— OCHOBHOE CBOUCMBO 2eHemu4ecko2o kood. Ienemuueckuii KoO He NepeKkpvl8aemcs, OH
VHUGepcanen u mo e2o 2nasHoe ceotcmeo. Ilepesod unpopmayuu ¢ A36IKa HYKICUHOBLLX
KUCTIOM HA A3bIK AMUHOKUCIOM npoucxooum ¢ nomowwto mpaucnopmuvix PHK (mPHK).
«Coopkay monexkynvl b6enka 8 coomeemcmeuu ¢ uHgopmayuet 0 e2o CmpyKkmype, 3anucaHHoll 8
uPHK, nocum mnaseanue mpancisyuu (nam. translatio — nepedaua, nepe6od). B xoode smoeco
npoyecca uHgopmayus o0 cneyupuyeckom cmpoeHuu 0yoyweeo Oenka, 3anucamHas 8 6uoe
nocnedosamebHoCmu Hykieomuoos 6 monexyne uPHK, nepesooumcs ¢ HykieomuoHo2o Kood 8
ONPEeOenéHHYI0O  NOCIe008ameNbHOCMb — AMUHOKUCIOm — cuHmesupyemuvlx  beaxkoe.  Ilomox
2eHemuveckol uHgopmayuu 8 npoyecce buocunmesa beixka peanuzyemcs 6 Hanpasneruu. JJTHK
— PHK — 6enok. Takyio 3aKOHOMEPHOCMb HA3bIBAIOM YEHMPAIbHOU 002MOU MOJIEKVIAPHOU
ouonozuu. menno asmom npoyecc npedcmasisiem cooou Koueayo maHy JCU3HU, Komopas 0o
Hacmosue2o 8pemenu 00 KOHYA He paszeadand.

8 us3 30




OHK / MPHK / Benok /

ApnepHas membpaHa

Pubocoma

Uurtonnasma

<4—— SlpepHas nopa

9u3 30




21.1. Bce npuBeAEHHbIE HIDKE MPU3HAKH, KPOME JBYX, MOKHO HCITOJIB30BaTh JIJI ONMHUCAHUS Mpoliecca
OnocuHTE3a OelKa B KIIETKE.

OnpenenuTe 1Ba MPU3HAKA, «BBIMAIAONIAX» W3 OOIIETO CIHUCKA, W 3alUIIATE ITUQPHI, MOJ KOTOPHIMHU
OHM YKa3aHbI.

1) mporecc MPOUCXOAUT MTPH HATUYUHU (HEPMEHTOB

2) TICHTpaJIbHAS POJIb B MPOIIeCcCe MPUHAICKHAT Mosiekyinam PHK

3) mporiecc conpoBokaacTcss cuare3oM ATD

4) MoHOMEpaMU JJIsT 00pa30BaHUS MOJICKYJ CITy’KaT aMUHOKHUCIIOTBI

5) cOopka MOJIEKYT OCIIKOB OCYIIIECTBIIICTCS B QKON SHOIIA3MAaTHICCKOW CETH

21.2. amenenue mnociuenoBareabHoCTH HykIeoTua0B JIHK He Bcerma ckasbiBaeTcs Ha CTPYKType U
dynkuusx Oenka. Jlaiite 000CHOBaHUE TAHHOMY yTBEPKICHHUIO.

10 u3s 30



21.1. Bce npuBeAEHHBIE HUXKE MPU3HAKHU, KPOME JBYX, MOXKHO MCIIOJI30BaTh I ONMKUCAHUA Mpolecca
OnocuHTe3a OeKa B KIIETKE.
Onpenenure 1Ba NPHU3HAKA, «BBINAJAIOIINX» U3 OOLIErO CNHUCKA, U 3aIUIIUTE HU(MPHI, IO KOTOPHIMU
OHM yKa3aHBbl.
1) mporecc MPOUCXOAUT MTPH HATUYUHU (HEPMEHTOB
2) TICHTpaJIbHAS POJIb B MPOIIeCcCe MPUHAICKHAT Mosiekyinam PHK
® 3) mpolece conpoBoKAaeTcs cuHTe30M ATD
4) MoHOMEpaMU JJI1 00pa30BaHMSI MOJICKYJI CITy>KaT aMUHOKHCIIOTHI
®) 5) c6opKa MONEKYII GEIKOB OCYILIECTBISCTCS B [NIANKOM YHAO0MIA3MATHIECKOM CETH

OTBerT: BH
I

21.2. amenenue mnociuenoBareabHoCTH HykIeoTua0B JIHK He Bcerma ckasbiBaeTcs Ha CTPYKType U
bynkiusax oenka. Jlaiite 000CHOBaHME TAHHOMY yTBEPKICHHUIO.

OTtBerT:

1 - Ha cTpyKType 6enKa He CKaXKyTcAa U3SMEeHEeHUA B UHTPOHAX CTPYKTYPHDbIX reHOB U B 60/1bLLMHCTBE
perynaTopHbIX reHoB.
2 - 3a cyeT BbIPOXKAEHHOCTU FEHETUYECKOro Koga, MyTalua TPeTbero HyK/l1eotuaa B 0o4HOM U3

TPUNNETOB B 9K30HE CTPYKTYPHOrO reHa, MOXXeT He NPUBECTU K USMEHEHMUIO CTPYKTYpPbI reHa.
3 - Kpome TOro B KneTKe CyL,eCcTBYIOT penapaumoHHble MexaHM3Mbl, N03B0AAIOLME IMKBUANPOBATb
MHOrue usmeHeHua nocnegosarenbHoctu AHK.

10 u3s 30




21.3. YcTaHOBUTE MPaBWIBHYIO TOCEI0BATEIbHOCTh PEAKIIUM, TPOUCXOAAIINX B MPOIIECCE OMOCUHTE3a

OEJIKOB.

3anuumMTe COOTBETCTBYIONLYIO MOCIEI0BATEILHOCTD IIU(DP.

1) packpyunBanue monexyisl JIHK

2) oobpennuenne nPHK ¢ pubocomoii

3) mpucoeaMHEHUE oNpeaeaEHHON aMUHOKHCIIOTHI K TPHK
4) Beixon nPHK B miuTomiasmy

5) mocTeneHHOe HapalliBaHKUE IMOJIUICIITHIHOMN 1ICITH

6) cunre3 nPHK na onnoii u3 neneit JJHK

11 u3 30



21.3. YcTaHOBUTE MPaBWIBHYIO TOCEI0BATEIbHOCTh PEAKIIUM, TPOUCXOAAIINX B MPOIIECCE OMOCUHTE3a
OCJIKOB.
3anuIInuTe COOTBETCTBYIONIYIO MTOCIIEI0BATEILHOCTD IUQP.

@ 1) packpyuusanue monexynsl JHK

@) 2) o6bequnenue nPHK ¢ pubocomoii

(5) 3) mpucoeaMHEHUE oNpeaeaEHHON aMUHOKHCIIOTHI K TPHK

94) BbIx07 MPHK B uromnazmy

(9 5) nocreneHHOE HapaIMBAHUE MONUTIETITHHON eI

¢)6) cunre3 nPHK Ha ognoit u3 neneit JJHK

oer FHCIEIENENER
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[Tpmep meToanyeckoro 3aaaHmsa (4actb 3)

o Oreer: (4,

BIIP. Buonorna. 6 knace. Bapuant 9 K Q0

MarecTho, 4To BOAa W pacTROpEHHBE B HEll MUNEPANLHBEIE BECUIECTBA NEPEMCUIAIOTCH BECPX 1O
pacTennio. Hukonai pewnn nposeputs ganneil gakt, nposead creayiownii onwt, On noMectua
CPE3aHHBIC LBCTKH NOJACHEKHHKD B J1BA COCYIA © YUCTOR M NOJAKpalicHiod soaod (puc. A). Yepes
HECKO/ILKO JHCH OH YBHICH CICAYIONME WiMeHeHns (pue. b).

8.1. Kakoe HaMeHeHHE IPOHIOMLIO C JIETECTEAMH EETKA MOACHEKHAKA, TOMEIIEHHOTO B COCY
¢ noaxpamesHoH Bogof? Kakne yoIoEHA oOecledHIH coXpaHeHHe HIH H:MeHeHHE OKPAcKH
NEMEeCTEOE MOACHEKHHEA?

Orser: A L#ee Chphan au’rﬁm:/#f_b

8.2 Yro 10Ka3ILIBACT PesyaLTaT OnbiTa”

Hhoe ) foge &wauwga {
wuwmcucmm  Mun Weémnou 3»1.0%@3@;
¢ e wisshspralig

8.3. Kakaw pacturemnias Teanb ofecnemna ykasannwit Bavu pesynbtar onbrra? Ofockyiire caoii
OTBET.

Ydenuk 6 Kiracca BbIIOIHSII
3aJ1aHus Beepoccuiickon
IIPOBEPOYHOM PabOTHI MO OUOJIOTHH.
O3HaKOMBTECH C 3aJJaHUEM,
KPUTEPHUSMH €TI0 OLICHUBAHUS H
paboTOl yUeHHKA.

[IpoBepbTe pabOTy yUECHHKA B
COOTBETCTBUM C IIPEIJIOKEHHBIMU
KPUTCPHUSIMH U BBICTABHTE UTOTOBBIM
Oamt 3a 3aganne. O0OCHYMTE
BBICTABJICHHYIO OTMETKY.

Onupasich Ha pe3yJIbTaTh
OBJIAJICHUS] YUYEHUKOM
OMOJIOTHYECKUMHU 3HAHUSIMH U
YMEHHSAMH, TTPEIOKNTE BapHAHTHI
JTajabHeHen padoThl C HUM.

12 n3 30



A

YacTb 3 AnarHoctnyeckom paboTbl

KpuTtepuun oueHuBaHuA bannbli

K1 | YKkasaHue ycnoBuii npoTekaHna BMONOrMYeckoro sKkcnepumeHTa 1

[oneH 6bITb AaH OTBET Ha BOMPOC, PACKPbIBAOLW MM BAUAHNE YC/IOBUI BHELLHEN cpeabl Ha

XN3HeOeATeNnbHOCTb Buonornyeckoro obbeKTa

[MpaBUAbHO AaH OTBET Ha BONPOC 1

OTBET HENPABU/IbHDIN 0
K2 | AHann3 pe3ynbtata 6M0ON0rM4ECcKOro SKCNEPMMEHTA 1

[JoneH 6bITb AaH OTBET Ha BOMNPOC, PACKPbIBAIOLWNI, ABNEHMA U MPOLLECCHI, AEMOHCTPUPYEMbIE AaHHbIM

3KCNEePMMEHTOM

[NpaBuabHO AaH OTBET Ha BOMPOC 1

OTBeT HENPAaBUAbHbIN 0
K3 | AHanm3 npoueccos, NPOTEKAOWMX B *)KUBOM OpPraHM3Me, UCXOAA U3 pe3ynbTaTtoB BMonornyeckoro p

3KCNepumeHTa

[oneH 6bITb 4aH 0OOCHOBAHHbLIM OTBET HA BOMNPOC, PACKPbIBAKOLWNI BNONOTrMYEeCKUEe, ABNEHNA, NPOLECCHI,

3aKOHOMEPHOCTM Ha Npumepe AaHHOro OpPraHM3ma

[MpaBWIbHbIN OTBET A0NXKEH COAEPXKATb CAeAYIOLWME 3/IEMEHTDI:

1) oTBET Ha BOMNpOC

2) obocHoBaHue

MpaBu/IbHO AaH OTBET Ha BONpPOC, NpuBeaeHO 060CHOBaHME P

MpaBUAbHO iaH TO/IbKO OTBET Ha BONpPoC, 060CHOBaHMe He NpuBeaeHo / npuBeaeHO HeNpPaBUIbHO 1

OTBET Ha BOMpocC oTcyTcTBYeT / AaH HENPABW/IbHO HE3AaBUCUMO OT Ha/INYMA 06OCHOBaHMS. 0

NJTNU OTBET HENPaBUAbHbIN 13 n3 30




DewcTBue n ero onucaHue
(monyckaloTca nHble popMynnMpPOBKU OTBETA, HE UCKAXKaloLMe ero CMbica)

OTBeT AO0NXKEeH BKAOYaTb CneAyloLme 3/1IeMeHTbl:

K1 — 1 6ann (BepHO yKasaH pe3ynbTaT BMONOrMYECKOro 3KCNepMMEHTa AaH OTBET Ha BOMPOC, PaCKPbIBaOLWLMMA

BAMAHWE YC/IOBUIM BHELIHEN Ccpeabl Ha KU3HeOeATe/IbHOCTb BMonormyeckoro obveKkTa HanpMmep: N3MEeHUACA LBeT

nenectkos uBeTka NN nenectkn oKpacuauceo;

K2 — 1 6ann (paH BepHbIN OTBET HA BOMPOC; 3Ta/I0OHbl OTBETA: MeXay cTebnem NoACHEXKHUKa M NenecTKaMK LBEeTKa

MMEeOTCA KaHanbl (MOAI0CTM), NO KOTOPbIM ABUMMKETCA BOAA, C PAaCTBOPEHHbIMM B Hen BelwiectBamu; UJIN Bopga, ¢

PaCTBOPEHHbLIMM B HEWM BELLLECTBAMM NEPEMELLAETCA BBEPX MO PACTEHWUIO;

K3 — 1 6ann (oTBeT npaBUAbHbLIN HAa NONOBUHY. [laHO Ha3BaHWe TKaHWU. He BepHO Ha3BaHbl NPOBOAALLNE SNEMEHTHI.

Het o6ocHoBaHMA. OTBET Ha BONPOC: NPOBOAALLAA TKaHb; 06OCHOBaHME, HANPUMepP: NPOBOAALLAA TKaHb 06pa3oBaHa

cocyAamm — oNIMHHbIMK TpyHBKamm. Mo HUM BOAA M PaCTBOPEHHbIE B HEM MUHEPA/IbHbIE BELLECTBA NEPEMELLAIOTCA MO

pacteHuto. O6bocHOBaHWE MOKeT bbITb NpUBEAEHO B MHOM, 6BN3KOM NO cMbICTy GOPMY/INPOBKE.

BapuaHTbl ganbHenwen paboTbl C yueHUKOM:

*  MOCKOJ/IbKY YYEHUK A0NYCTUA GAKTUYECKYD OLWNOKY, HEOBXOANMO YTOUHUTL Y YY4EHMKA MOHATUE O TUNAX TKaHEM
pacTeHMIN, B YaCTHOCTU O NMPOBOAALLUX, A TAKKE O CTPOEHUU U PYHKLNM NPOBOAALUMX 3/IEMEHTOB AAHHOrNO TMNA
TKAHW; HeobxogMMo 0ODBACHUTL emy Mo Tabauuam cTpoeHMe U GYHKUMM NPOBOAALLEN TKAHWM (BO3MOMKHO
ncnonb3oBaHue LLOPoB No gaHHOM TeMe); MOXKHO NPeanoXnTb YHeHUKY paboTy C y4eOHUKOM;

* uenecoobpasHo NpensioUTb YYEHUKY NMpoaenatb AaHHbIA 3KCMEPUMEHT AOMA C KOMHATHbIM pacTeHUEM WU
NPeaioXuTb emy MOoCTaBUTb B MNOAKpalleHHy Boay nober TononAa, npoHabnatogatb, NPOBECTM aHaAM3
pe3ynbTaToB U cAenaTb BblBO4, O NepenBUXKEHUM BOAbl C PACTBOPEHHbIMW MWHEpPasibHbIMWU BeLLECTBAMU MO
cocyAam ApeBecUHbl N0 BOCxogAaLeMy TOKyY. MpeanouTb 3apncoBaTth B TETPAAN CPE3 OKPALLEHHOW BETKM TONOANA
B NPOA0/IbHOM M MonepevyHom pa3pese.

m YunTtenb BepHO oueHunn paboTy y4yeHmKa

m Yuntenb 060CHOBaN BbICTAaBAEHHYHO OTMETKY, ONMMPAAChb Ha NPeANIoXKEHHbIe KPUTEPUUN OLLEHUBAHMA 334aHNS

Yunutenb NpennoXKUn BapuaHT pdanbHenwen paboTbl C YYEHUMKOM, MCXOAA W3 BbIABAEHHbIX OLWKNOOK
(3aTpygHeEHUI) yyeHmKa

MakcumanbHbiM 6ann 3



[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBblWLEHUIO KBaI'II/ICIJMKaLI,MI/I

KIK:

«CoBpeMmeHHble npeacTtaBaeHnAa o
OTcyTCcTBME COBPEMEHHOIO 6nonormm Kak Hayke,;
npeactaBAeHUAa 0 MeToaax
6MoN0OrM4ecKkoro Hay4yHoro
NO3HaHUA.

«[NpegmeTHaa NoAroToBKa
yuyntenen bmonormu ans
NOBbILLIEHUA KAa4YecTBa
bnonornyeckoro obpasoBaHUA
LUKO/IbHUKOB»
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[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBbILWLEHWNIO KBaI'II/ICIJMKaLI,MI/I

OTcyTCcTBME NpPeacTaB/ieHnA o
KOMMOHEHTAX 3KOCUCTEM U
3KOI0rMYEeCcKMX PpaKkTopax

KMK:

«CoBpeMmeHHble TeopeTnyeckue
npeacTassieHna 06 3KO0rMm Kak
HayKe».

«Pa3BuTME ecTecTBEHHO-HAY4YHOW
rPaMOTHOCTU POCCUNCKUX
LUKO/IbHUKOB Ha OCHOBE
COBEpPLUEHCTBOBAHUA NpeaMETHOM
NoOAroTOBKU yunutenem bmonornm»
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[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBblWLEHUIO KBaI'II/ICIJI/IKaLI,I/II/I

3aTpyaHEeHUA B YCTAHOBAEHUM

COOTBETCTBUA MeXK Ay 0COBEeHHOCTAMMU RIK:
KOMMOHEHTOB BHYTPEHHEN cpeabl «OCHOBbI BbICLLIEN HEPBHOM
OpraHM3ma 4YenoBeKa M KOMMNOHEHTaMU; NeATe/IbHOCTUY;
mexay GYHKUMAMU U oTAeNaMU TONOBHOIO «HelpOsHAOKPUHHAS

MO3ra YeNoBeKa; MexKay ropMoHaMU U
Kenesamu, KoTopble CEKPEeTUPYHOT 3TH
FOPMOHDbI.

perynayma GyHKUUM B
OpraHM3me 4enoBeKa»

17 n3 30



[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBblWLEHUIO KBaI'II/ICI)MKaLI,MI/I

RMK:
He3HaHMe NpuU3HaKoB, KOTOpble «CncremaTmKa 1 3BO/IOLMA
XapaKTepHbl 419 PaCTEHUN, KaK XNBbIX OPraHU3MOBY;

LapcTea *KMBOU NPUPOAbI «CoBpemeHHble npeacTaBaeHus

O Teopnun 3asoJIOUNNUN

18 n3 30
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[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBblWLEHUIO KBaJ'II/ICI)MKaLI,MM

KMK:
XapaKTepUCTMKa ypOBHEN «COBpEeMEeHHble NpeaCcTaBNeHUSA O
OpraHu3aLLMmM }KUBOW MaTeEpPUN knaccudmKaLmMm opraHMYecKoro
MUpa»

19 n3 30



[MpodpeccnoHanbHble AePULUTLI Neaaroros No

pe3y/ZibTaTaM UccaeagoBsaHnMAa M pekomeHaauunm no
MnoBblWLEHUIO KBaI'II/ICIJMKaLI,MI/I

KMK:

«MN36bpaHHbIe
BOMPOCHI FEHETUKMU

3aT HeHua Npu obo3HaYeHUn HacneayeMmoun
PYA, X Ay N cenekumm»;

M3MEHYMBOCTU; NPU onpeaeneHnn 3Tanos
NOCTaIMBpPMOHaNbLHOrO Pa3BUTMA; Npu CoBpemMeHHbIN

0603Ha4YeHnn pa3HOBUAHOCTU TMbpuansaumnn. B3rnA4 Ha UsydeHune
OPraHU3MoOB KaK

ObronornyecKkmnx
CUCTEM»

20 u3 30



[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/ICI)MKaLI,MI/I

KIK:

«CoBpemeHHble
npeacTaBaeHusa o

HeT yeTKnx npeactaBieHU O TUNax NUTaHUA
pacteHni (oWKnbKM B OTANYUAX TUMOB NUTAHUA Y
reTepoTPodHbIX U aBTOTPOPHbIX OPraHM3MOB Ha

NPpUMepe XULLHbIX pacTeHn). CTPYKTYpE U
y bYHKUMAX
HeBepHO ycTaHaB/ANBAKOT NPUHAANEKHOCTb PAaCTEHUN SKONOrUYECKIX
K 9KOJIOTMYECKUM rpynnam.
CUCTEMY;
McnbiTbIBalOT 3aTPYAHEHMS B 0OBACHEHUM K Nepexoay
pacTeHUM K reTepoTtopodHOMY TUNY NUTaHMIO (Ha «3JKonornyeckne
npumepe pacTeHUN-XULLHUKOB). rpynnbl pacteHnn no

TUNaM MUTAHUNA»

21 n3 30




[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/I(I)MKaLI,MI/I

KMNK:
HeBepHO ycTaHaBAMBAOT NPUHAANEXKHOCTb OCHOBHbIX «CncrtemaTtuka u
CUCTEMATMYECKUX (TAKCOHOMMYECKUX) KaTEropui: 3BONOUUA XKUBbIX
BUA, pPOA, CEMENCTBO, oTpAA, (nopAadoK), Knacc, TMn OPraHM3MoOBY»;

(oToen), uapcTso.
«CoBpemeHHble

npeacTaB/ieHnA o
CTPOEHUU U
dusunonornm

NPOCTENLLNX»

HeT yeTKnx npeacTtaBAEHUIN O NPOCTENLLNX, UX
MOPPONOrNYecKUX n prU3noNornyecKkmnx
0COBEHHOCTAX.

22 u3 30



[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/I(I)MKaLI,MI/I

KMK:
HeT 4yeTKnx npeacTaBNeHMI O COBPEMEHHOM «OCHOBbI UUTONOrNM
KNeTOYHOM Teopun (OTANYMA KNETOK NMPOKAPUOT, N TEHETUKNY;
3yKapuor).

ykapuor) «Bonpocobl

He yM6EPOT NPUMEHATb 3HAHUA KNETOYHOWN TEOPUUN ONA LI,MTOJ'IOI'MM U
O00bACHEHUNA eANHCTBA OpI'aHVI‘-IeUCKOI'O MWPa, reHeTUKU B

OKa3aT1e/Z1bCTBO poAaACTBa XUBOU MNMpPpUpoabl.
A POA P1POA LLUKOZIbHOM Kypce

buonornm»

23 u3 30



[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/ICIJMKaLI,I/II/I

3

|_

S

O

S KIK:

E AaHamﬂs npoueayp no NposBeaeHuto :

% 3dHATUN B COOTBETCTBUU C yLIE6Hb|N\M «COBepLLIEHCTBOBaHMG
) nAaHamm U pabouymmm nporpammamm METOAMKM NPOBeaeHMS
23

LE, y4ebHbIX NpeaMEeTOB, KYpPCOB C YPOKa 61M0N0rMK B

o UCMNOJ1Ib30OBaHUNEM COBPEMEHHbLIX METOAUK COOTBEeTCTBUU C

CEU obyyeHna, 1 AeNCTBUN NO OLEHKE Tpe6oBaHuamm Groc 000
3 pe3ynbTaToB 0by4eHuA. n COO»

o

0

-

O

O

B
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[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaJ'II/ICI)MKaLI,MM

KMK:
CpepacTtBa 0by4yeHmnsa 6Monorum B COBpemMeHHO!

MHPOPMaLIMOHHOW cpeae «KT TexHonornmm Ha
YpOKax buonornm»

25 u3 30
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[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/ICI)MKaLI,MM

KTIK:
«TexHonormm oueHnBaHMA u
MTorosana atrecrauma yyawmxca no MOHUTOPUHT
buonoruu Pe3yNbTaTUBHOCTM 0OyYeHuUA B

npeameTHOM obnactu
"Buonorna"».

26 u3 30
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[TpodpeccnoHanbHble AePULUTLI NeJaroros nNo

pe3y/ibTaTaM UccaeagoBaHnMAa M pekomeHaauunum no
MnoBblWLEHUIO KBaI'II/ICI)MKaLI,MM

KMK:

«[1poeKkTnpoBaHue

MeToabl M npuemsl, Bblaenaemble Ha ocHoe | COBPEMEHHOTO YPOKA

NCTOYHMKOB NpmnobpeTeHmna 3HaHU buonoruu B
COOTBETCTBUMU C

TpeboBaHUAMM
Proc»
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__ Habpanu makcumanbHoe Konnyectso 6bannos
B YcnewHo cnpasuaunce ¢ 3agaHnem

' He cnpaBuaunck ¢ 3agaHnem
28 u3 30




OT3bIBbl yunTENEU
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* 3a0aHusa cchopmMynupo8aHsl 2pAMOMHO, NMOHAMHO, UMEM 8bICOKUL YPOBEHb CIOHHOCMU, 10380/910M OUEHUMb
MemoOoUYeCKyr 2pamMomHOCMb nedazo2uvyeckux pabomHuUKos.

* [lo3sonarom b6bicmpo u 06veKMUBHO oueHUMb KoMemeHyuu.

3adaHusa bbinu docmoliHol cnoxcHocmu. M ecau ¢ HUMU cripassnsemcs nedaz2o2, mo oH 0OHO3HAYHO

8bICOKOKBANUGDUUUPOBAHHbIU creyuaaucm.

Bce 3a0aHus xopowo npodymMaHsl, 2paMOMHO COCMAB/EeHbI, MPOBEPAIOM 8Ce KOMNemeHyuu y4umerss, oCmasaaom mecmo

0711 meopyecmaa.

OpueHmayusa Ha @IOC OO0 u NOOI1 OO0, no3gonarom 8 moli uau UHOU cmereHu ornpeoesnums MemooOuUYECKYHO

KomMmnemeHmMHocmeo rnedazoaa.

OueHo4YHble Mamepuasbl N0380/A10M MPOABUMb MBOPYECKUX, UHOUBUOYA1bHbIU MOOX00 CO CMOPOHbLI y4umersa, Komopbil

8bIMO/IHAEM peosIoHeHHbIE 300aHUA.

* [lo3sonarom 8 yesnom, ygudems 20mosHoCcMo riedazoza pabomame no Ho8bIM 06pa308aMenbHLIM CMAHOAPMAM;
crnocobHOCMb K 8apUamMuUBHsIM omeemam (pa3zeepHymoiM U 0MeeYyarowjum co8pemMeHHbIM HAy4YHbIM MO3HAHUAM);
HanucaHbl 00CMAMOYHO MOHAMHbIM A3bIKOM.

* [loHpasunace Ha2AA0HOCMb K 300aHUAM, N03HABAMEIbHbIE MEKCMObI.

[MpedcmasneHHbIE OUEHOYHbIe Mamepuasbl OMAUYAAUCL MPOCMOMOU U310 eHUSA, 8bICOKUM HQYYHbIM YPOBHEM U

coomsemcmeosasnu mpebosaHuam Proc OO.

Coomesemcmeue ®IOC, mpebosaHuUAM 0 NPUMeEHEeHUU CUCMeMHO-0eamesibHOCMHO20 1oo0xo0d, MpoeKkmHou

deamesibHOCMU 8 YyPO4YHOU U 8HEYypo4HOU 0eamesnbHoCMuU.

[MposepAaom 3HaHUA yYumerns, KaK 8 npedmemHol obaacmu, mak u rno3eosnsarom oUeHUMb Kayecmao 8s1a0eHus

MemoOou4ecKUMU rnpuemamu.

LleneHanpasneHHocmMb, eOuHble 3a0aHUA U e0UHble Kpumepuu oueHUBaHUA 014 ecell CmMpPaHsl.

29 u3 30
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CDe,u,epaanoe rocygapcrBeHHoOe 6}O,£I,)+(eTHOG o6pa3OBaTeanoe yypexgeHne sbiclluero O6pa3OBaHMFI g“bﬁ

BNATOOAPUIO 3A BHUMAHMUE!

KaHOMOAT nefarormyeckmnx Hayk,
noueHT Kadeapbl 6MONOrMKU U 3KONOTUN

e-mail: 89236613134@inbox.ru
Ten. pab.: 8 (383) 244-14-32
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