6. BUOJIOI'UA

6.1 XapakTepucTHKa KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB

Kakx u B mpenpinymme roasl, B 2003 mepen EI'D mo OGuosioruu OBLIM MOCTaBJICHBI
CJICIYIOIIHUE LICITH:

1) ompenenuTh YpOBEHb OMOJOTMYECKOH MOJTOTOBKH 33 OCHOBHYIO M CPEIHIOI
(mosTHYy10) IIKOITY;

2) nuddepeHIUPOBATh YUALTUXCS 110 YPOBHIO OBJIaICHHS OHOJOTHUECKUMH 3HAHUAMU
Y YMEHUSIMH JIJ11 HITOTOBOW aTTECTalluu, 0TOOpa B BY3;

Ucxons w3 uneneit EI'D, MuHuMyMa conepxaHus OHMOJIOTHYECKOTO 0O0pa3oBaHMA,
ombita mpoBeaenuss EI'D B 2001 w 2002 rr. Obutm  pa3paboTaHbl KOHTPOJIEHBIC
U3MEPUTEIIbHBIC MaTepPHAJIbl, BKJIIOYAIONINE 33aJaHus 0a30BOTO, MOBBIIICHHOTO W BBICOKOTO
YPOBHSI.

Ecmu B 2002 r. conepxanue EI'D no Ononoruu cocTaBisuid 3HaHHS TJIaBHBIM 00pa3oM
u3 obmreir ouosornu U mo pazueny «Uemoek u ero 310poBbe», To B 2003 r. 3HAYUTEIIEHO
yBEIUYHICS 00BEM 3HaHMi 1O pazgenaMm «Pacrenums» u «XKuportHeie» (10 17%). Bcero
3a/laHusl 32 OCHOBHYIO IIKOIY cocTaBisuiu 34,5% ot oOuiero yncna 3ananuii B Tecte. B 2003
T. KOHTPOJIbHBIE M3MepuTenbHble MaTepuanbl (KMM), kak 1 B IpenbIayne To b1, IPOBEPSIIH
3HaHUS, TPOSBISIONIMECS B Pa3UYHBIX BUAax ydeOHou nestenpHOcTH. OmHako B 2003 T.
Oobllle BHUMAHHS YICNSUIOCh MPOBEPKE JJIS OBIAACHUS YYalIUMHCS OoJiee CIIOKHBIMU
BUJAMU y4YEOHOH JIEATCIILHOCTU. YMCHHUSIMH CpaBHUBAThb OOBEKTBI W  MPOIIECCHI,
yCTaHABIMBATh MX COOTBETCTBUE, IMOCJIEIOBATEIBHOCTh OHOJIOTHYECKUX MPOIECCOB,
00OCHOBBIBaTh B CBOOOTHOM KPAaTKOM M Pa3BEPHYTOM OTBETAX BBIBOJBI, BBISBISITH CYIIHOCTh
SIBJICHUW >KUBOM MPUPOJIbI, TPUMEHITh 3HAHUS B HOBOM cuTyauuu U 1p. [lo cpaBHEHHIO C
2002 r., B 2003 r. ObUIO yCHIIEHO BHUMAHUE K KOHTPOJIO 3HAHWN TEXHOJOTUU MPOBEICHUS
OMOJIOTHYECKUX OINBITOB C PACTCHUAMH, MEp NPOPHUIAKTHKU pPA3JIMYHBIX 3a00JIeBaHUH,
OXpaHBbl TPUPOJBI, TPUEMOB BBIPALIMBAHUS PACTCHUH, 3HAHUH METOJOB WM3YYCHHUS JKUBOU
NpUPOABI, YMEHHH pemarh 3aJadd I10 TEHETHKE, IUTOJIOTHH, paboTaTh CO CXEMaMH,
pPUCYHKaMHU.

Ecnu B 2002 1. sx3ameHanonHas pabota cocrosuia u3 40 BapuaHTOB, SKBUBAJIICHTHBIX
10 COZAEPIKAHUIO, BUJAM yUeOHOH JesITeIbHOCTH, Xapakrepy u ¢popme 3amanwmii, To B 2003 T.
paboTa BKIOYana 65 SKBHBAJCHTHBIX BApHUAHTOB, YTO A0 BO3MOXKHOCTH HCIOJB30BATH B
pa3HBIX PETHOHAX pa3Hble KOMIUICKTHI BAapHAHTOB, KOTOPbIE (DOPMUPOBAIHCH C YYETOM
MOSICHOTO BPEMEHHU.

Kaxneiii BapuanT Bkirouan 55 3amanuit: 30 3amanuii ¢ BRIOOPOM OJTHOTO BEPHOTO
OTBeTa Ha 0a30BOM YypoBHE W 25 3amaHWli Ha TOBBIIEHHOM W BBICOKOM ypoBHe. Ha
TIOBBIIICHHOM YPOBHE HUCIIOJIb30BATHCh 12 3ajaHuii ¢ BEIOOPOM OIHOTO BEPHOTO OTBETA U3
4yeTbIpéX, 4 3a7aHusi ¢ BHIOOPOM HECKOJBKHX BEPHBIX OTBETOB M3 IIECTH, 2 3aJaHHS Ha
COOTBETCTBUE OHMOJOTHMUYECKUX NPOIECCOB M SBJICHWN, 2 3a/JaHUsl HAa YCTAHOBJCHHE WX
MIOCJICIOBATEIBHOCTH W 2 33JaHusl C KpPaTKUM CBOOOJHBIM OTBETOM W3 OIHOTO-IIBYX
npeUIoKeHui. JIJis1 mpoBepKH 3HaHWK Ha BBICOKOM YPOBHE HCIIOJIB30BAIUCH 3 3allaHUsSI C
pa3BEPHYTHIM CBOOOJHBIM OTBETOM, KaXKJbI M3 KOTOPHIX BKJIIOYA] TPHU U OoJiee 3JIEMEHTOB
3HaHUM.

Taxkum o6pazom, npoepounbie TecTbl 2003 1. oTimuanuck ot TectoB 2002 r. mo
YKCITy U THITY 3aJIaHUi B HUX, YHCITy BAPUAHTOB.

Ecnu 3apanus 6a30Boro ypoBHs ¢ BBIOOpOM ojHOTO BepHoro oteta st EI'D 2002 u
2003 r.r. B OCHOBHOM HJICHTHYHBI, TO 3aJlaHus TOBbIIICHHOTO YpoBHsS 2003 r. cymiecTBeHHO
otimuaercs oT 3ananuii 2002 r. PaccMoTpuM npuMepbl HOBBIX THIIOB 3aaHUH.
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Ilpumep 1. 3ananue Ha yCTAHOBJIEHUE COOTBETCTBUSA OMOJOTHYECKHX IPOIECCOB U
SIBJICHU.

YcTaHOBUTE COOTBETCTBHE MEXJy MPU3HAKaMU OOMEHa BEILIECTB U
€ro dTarnamu

[Tpu3naku oOMeHa Ortanbl oOMeHa
1) BelecTBa OKUCIISIOTCS A) mractudyeckuii oOMeH
2) BelIeCTBa CHHTE3UPYIOTCS b) sneprernueckuii 0OMeH

3) sHeprus 3amacaercs B Mosiekynax ATD
4) sHeprHs pacxoLyeTcs

5) mpoiiecc MPOUCXOAUT B puOOCOMax

6) mpoiiecc MPOUCXOAUT B MUTOXOHIPHSIX

1 2 3 4 5 6

Ilpumep 2. 3ananue Ha yCTaHOBJIEHUE MOCJIEI0BATEIILHOCTH.

YcraHoBuTe, B Kakoi HOCIeA0BaTEIbHOCTH JIOJXKHBI
pacroyiaratbCs MepeUnCIICHHBIC OPraHU3MbI B MHUIICBOM IIETTH
A) HaceKOMbIe
B) pacrenus
B) xuiiabie OTHITBI
') HaceKOMOSITHBIE TITUIIBI

Ilpumep 3. 3anada 1o reHETHKE ¢ BBIOOPOM OJTHOTO BEPHOT'O OTBETA.

[Ipyn ckpemmBaHuM IBYX MOPCKHX CBMHOK C YEPHOW IIEPCTHIO
(ZOMHUHAHTHBIA TPHU3HAK) IIOJYYEHO MOTOMCTBO, CpPEIH KOTOPOTO
ocobu c Oemoii mepcThio cocTaBimsin 25%. KakoBbl TEHOTHUIIBI
poauTenei?

1) AAx aa
2) Aax AA
3) Aax Aa
4) AAx AA

Ilpumep 4. 3agada BHICOKOTO YPOBHSI CJIIOKHOCTH.

[Tpu ckpemyBaHUM OEIBIX KPOIMUKOB C IIIAKOM IMEPCTHIO ¢ YEPHBIMU
KPOJMKAMH C MOXHATOW WIEPCTHIO TMOJMYyYEeHO TOTOMCTBO: 25%
4€pHBIX MOXHATHIX, 25% u€pHbIX Thagkux, 25% OeNbIX MOXHATHIX,
25% Oenbix rnagkux. OnpeaenuTe TeHOTUIIBI POAUTENEH, TOTOMCTBA
U THI CKperuBaHus. benblif BeT U riaakas mepcTb — PEreCCHBHBIC
MPU3HAKH.

Yuyanuecs B CBO60,I[HOM OTBCTC PACKPBIBAKOT 3JICMCHTLIL 3HAHUM B COOTBETCTBHUU C
IMMOCTABJICHHBIMHU B 3a/1a4€ BOIIPOCAMMU.
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Kak u B mpenmectBytomue roasl, Bapuantel KUM dhopmupoBanuch B COOTBETCTBUH C
pa3paboTaHHOU crienuuKanueit 1 KoaupuKaTopom.

Ha BrInmonHeHne 3x3aMeHallMOHHOM paboThI Mo OMoIOTHH OTBOAMIOCH, Kak U B 2001 u
2002 rr., 3 gaca (180 mum).

B Tabnuue 6.1 mokazaHo pacmnpesescHue 3alaHiii OJTHOTO BapHaHTa TECTa Mo OJIoKam
COZIepPKaHMS ¥ BUAAM YYEOHOH esITeNbHOCTH.

Ta6auma 6.1
Pacnpenencenue 3ananuii o 0J0KaM COJCPKAHUS U BHJIAM JICATSILHOCTH
B OJHOM BapI/IaHTe

Bune! neaTenbHOCTH U YMCIIO 3aJaHuN
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1. buosnorus — Hayka o 1 - - 1

YKUBOU IIPUPOJIE

2. Knerka xak 4 3 4 11

onosornueckas

eIMHHLA

3. Opranusm Kak 4 1 3 8

onosiornyeckas

CHCTEMA.

4. Muoroo0Opa3ue 3 4 2 9

OpPTaHW3MOB M UX

Kyaccuukanms.

5. Yenosek u ero 4 1 4 9

3JI0POBBE

6. HagopranusMeHHbIC 4 1 3 8

CUCTEMBI

7. DKOCHUCTEMBI 5 3 1 9

Hroro 25 13 17 55

[lpn oneHuBaHWMM pabOT y4YalIMXCS YYHUTHIBACTCS CTENECHb TPYIHOCTH 3aJaHUi
9K3aMEHAIIMOHHOI paboThl. 3a1aHus C BHIOOPOM OJHOTO MJIM HECKOJIBKUX BEPHBIX OTBETOB Ha
yYCTaHOBIJICHHE COOTBETCTBHS, MOCIIEIOBATEIHHOCTH, a TAK)KE C KPATKUM CBOOOIHBIM OTBETOM
OIICHUBAJIUCh OJHHMM OajjloM, a ¢ pPa3BEPHYTHIM CBOOOAHBIM OTBETOM Tpems Oaamu.
OTMeTKa 3a BBINOJHEHHE BCEH SK3aMEHAI[MOHHON paboThl BBICTABIIAJIACH B COOTBETCTBHHM C
YHCIIOM MONy4eHHBIX O0amuioB. [Tpu nmomydenun ot O o 15 6amioB BbICTaBIsIaCh OTMETKA 2.
JInst osty4eHust yA0BIETBOPUTEIBLHOM (3) OTMETKH AOCTaTOYHO OBLIO Moy4uTh OT 16 mo 31
Oayta, oTMeTKa «4» BBICTaBIsUIach 3a moiydenne oT 39 mo 46 OGammoB. OTtmeTka «5»
CTaBWJIACh, €CJIM YUCHUK HaOpai 47 u Oonee 6aioB.

6.2. XapakTepucruka yyactHukos EI'D 2003 r.
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B EI'D 2003 r. yuyactBoBasmo 49 908 mkoapHUKOB M3 34 PETHOHOB CTPaHBI, YTO
coctaBuiio 4,6% ot obiero uncna yqactHUKoB: SIkytuu (4445 yen.,), UensOunckoi obmactu
(4264 4en.,), bamkupuu (4054 yen.), Camapckoii obmactu (4042 uen.), AnraiickoMm Kpae
(3983 uen.), Kpacuosipckom kpae (3323 uen.), Kpacaomgapckom kpae (3059 wen.). Menbie
Bcero yuvamuxcsi ydactsoBano B EI'D u3 Kamuarcrkoit obmactu (85 wen) m MaramaHckoi
obmactu (95 uern.).

Bo Bpems mpoBeneHHsT 3K3aMEHOB WIEHBI (peaepanbHOl NMpeaMeTHOH KOMHCCUU
NPOBEJIM AHKETUPOBAHHE YydalIuXcs. AHKETHpPOBAaHHE YydaluMxcs mokaszano, uro 50%
BBIITYCKHUKOB IIIKOJBI CHAaBald AK3aMEH C IEJbI0 IOJYyYEHHs] BBITYCKHOW OIICHKH IIO
ouosnorun u 50%- Kak BRIMYCKHOM U BCTYIUTENbHBIN B BY3.

6.3. OcHOBHBIE pe3y/JIbTaThl IK3aMeHAa M0 OHOJIOTUH

[To maTnbanapHOIM HIKae MOJOKHUTETbHbIE OTMETKH MONMy4riio 91,6% BHIMYCKHHUKOB,
yudactBoBaBmuX B EI'D mo Ouonoruu. M3 HUX oTMETKY «5» momyumnu — 9,6%
’K3aMEHYyeMBIX, «4» — 35%, «3» — 46,6%. HeynoBneTBopuTEIbHBIE OTMETKH 32 IK3aMEH
ObuTH TIocTaBieHb! 8,9% BBIMYCKHUKOB (CM. Tabmuiy 6.2 u 6.3 u pucyHok 6.1).

Ta6auna 6.2
Pacripenenenue ygactaukoB EI'D mo auama3oHaM TECTOBBIX OAJIJIOB

Yucio Cpennuit
YYaCTHHKOB Oasun
49908 50
Bamer 0-10 | 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100
[pouent 0,0 0,3 6,3 21,7 21,2 23,1 11,8 7,4 1,8 0,4
BbIITYCKHHUKOB

3 yuactauka EI'D momyuwim 100 6amioB
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Puc. 6.1. PacnipenejieHre TeCTOBBIX 0AJIJIOB 32 BBITIOJHEHHE IK3aMEHAIMOHHOH PadoThI
0 OMOJIOTHH.

Taoauna 6.3
Pacnipenenenne yuactnuko EI'D o auanazonaM 0TMETOK 1O 5-0aiIbHOM mIKaie
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OT1MmeTKHy 1o 5-0aIpHON HIKane

«2» «3» «4» «5» Bcero

e % e % el % el % e %

4447 8.9 3246 46.6 17436 34.9 4779 9.6 49908 100

6.4. Oco0eHHOCTH YCBOEHHUS TeM H BONPOCOB Kypca 0MOJIOTHHU

ConepkaHre KOHTPOJIBHBIX H3MEPUTEIBHBIX MaTepUajioB OBLIO OOBEAMHEHO B 7
OJIOKOB C Yy4E€TOM OCHOBHBIX NPOOJIEM OMOJIOTHYECKON HAyKH, PACKPHIBAEMBIX B IIKOJIEHOM
Kypce 6uonoruu. [TpuBeném pesynbraTsl ydammxcs o 6nokam «Kierka kak Onosoruueckas
cucreMa», «OpranusM Kak OMOJIOTHYECKask CHcTeMa», «YeIoBeK U €ro 3J0POBbE».

Bbaok «Knerka kak Onojioruyeckasi CHCTEMa»

BonbMHCTBO  BBIMYCKHUKOB (2/3 wmiam  0Oosiee) 3HAIOT OCHOBHBIC —ITOJIOKCHHS
KJIE€TOYHOW TEOPHH, CUMTAIOT KIIETKY CIUHHIEH cTpoeHuss opranu3moB. Ho Tomeko 1/3
3HaeT 0 KJEeTKe KakK (yHKIMOHAJIHLHOM €IWHUIE >XKMBOTO, O CXOJACTBE CTPOCHHUS KIETOK,
XUMHYECKOI'0 COCTaBa U 0OMEeHa BEIIECTB KaK OJTHOM U3 MOJ0XKEHHUH KIETOUHOI TEOpUH.

3HAHHUA O CTPOEHMHU KJIeTKH, (PYHKIMOHHPOBAHHHM €€ OPraHoMA0B Ha 0a30BOM
ypoBHe ycBownu oT 29% no 60% ywammxcs. IIKOTPHUKM YCBOWJIM MaTepHal o
(YHKITMOHUPOBAHUH JIU30COM, KOMIUIEKCa [ OJIb/KHM, PUOOCOM, KIETOYHOW MeMOpaHbI.
Crnabee 3HAIOT BBIMYCKHUKHM O MHKPOCTPYKTYpe IMTOIUIa3Mbl, 0 Mmecte cuHTe3a PHK B
KJIETKE, 00 0COOEHHOCTSIX CTPOSHHSI XPOMOCOMBI B KJIIETKaX OaKTepUH.

TpyausiM ans  caaldbIX  ydaliuxcs okazajcs BoOmpoc 00 wu30upaTenbHON
npoHHUIIaeMOCTH MeMOpaHb! (BbinonHmwIM 20%), 0 HAJIMYMKU OCIKOBBIX HUTEH B LIUTOILIA3ME,
o sokanu3anuu pudocom Ha IIIC.

[Mpumepro 1/5 ydammxcs AOMYCKAalOT —CICAYIOMIME OIMMOKH. CYHMTAIOT, YTO
neHTpomepa — yuactok JIHK, 9To KONbIIEBYyI0 XpOMOCOMY MUMEIOT BUPYCHI, 4TO cuHTe3 ATD
MIPOUCXOINUT B pUOOCOMAX, UTO COCTABHOW YACTHIO IIUTOTLIA3MBI SIBISIOTCS MUTOXOHIPHH.

3HaHUA O CTPOCHHHM U (PYHKIUAX KJIETKH Ha 0a30BOM M MOBBLINIEHHOM YPOBHSX
NpPUMEPHO OIMHAKOBBIE, XOTS 3aJaHUS HA TOBBIIICHHOM YpoBHE cioxHee. C HUMHU
cupaBwinuck oT 40 mo 78% yuwamuxcs. OHU 3HAIOT 00 OTNIMYHMAX (YHKIUHA pUOOCOM OT
komIuiekca [oipmku, o coctaBe XpomaTua, 00 OTCYTCTBUHM MHTOXOHApPUN B KIIETKax
OakTepuii, 00 OTIMYUAX KIETOK KUBOTHBIX OT KJIETOK PACTCHHIA.

Juis cnabbix yyammxcs TPYAHBIMH OKa3aJIHCh BOMPOCHI 00 YHHBEpPCATHHOCTH
TeHETHYECKOTO KOoJia, 00 JTamax peaju3aliid TeHeTHYeCKOH HHQOpMamuu, O CBOMCTBaxX
reHEeTHYECKOro Koja (B 2,5-3 pa3a MeHbIIIe OTBETHIIO CIa0bIX IIKOJILHUKOB).

VYyamuecs  gomycKanu — CIENyIONIMEe  OIMIMOKH:  BMECTO  YHHMBEpPCATbHOCTH
TEHETUYECKOTr0 KOJa Ha3bIBAIOT TPUILIETHOCTH, cunTaloT komuei rena JJHK, cuumrator, uto
MUTOXOHJIPUH U JTA30COMBI OTCYTCTBYIOT B KJIETKaX IpHOOB.

3HAHHA 0 XMMHYeCKOH OpraHM3aluM KJIeTKH Ha 0a30BOM YPOBHE YCBOWJIIU OT
29% no 77% yuammuxcs. OCOOEHHO TPYIHBIMH OKAa3aJMCh 3a/Jla4d Ha ONpEIeNIieHHe Yucia
HYKJICOTHIIOB 1O 4mciay amuHokucioT, tpuruiera JTHK mo antukomony (ot 16% mo 26%
NpaBUIBHBIX 0TBETOB). HabmromaroTest ciyyan, Korjaa ciiaOble yJaluecs BhIMOJHWIN 3aaHus
Jy4IIe CUITBHBIX.

Ot 30% mo 80% yuammxcsi yCBOWJIM 3HAHHSI HA 0a30BOM YPOBHE 0 KJIETOYHOM
MeTafo0Iu3Me: O TOTJIONICHUH XJIOPOPUILIOM CBETOBOW SHEPTUH, O MOTIIONICHUH COTHEYHON
SHEPruu pacTeHusIMU. B TO ke Bpems ci1abo yCBOEH MaTepHall O TPaHCISALHUU.
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[IKOABHUKHK JAOMYCKANM CJEIYIOUIMe OMMOKU: B MPOLIECCe PHEPIeTUYECKOro oOMeHa
CUHTE3UPYIOTCA OENKH, UYTO JHUMHbI OKUCISIFOTCS B MPOIECCE MIACTHYECKOro OOMEHa, 4To
(doToCHHTE3 — 3TO pacIeIuIEHUE BOIBI.

3HaHus o MeraboiM3Me HAa MOBBILIEHHOM YpoBHe ycBowin oT 36 1o 89%
BbIMYCKHHUKOB. Ciiabee ycBOoeH MaTepuai 00 0COOCHHOCTSIX OOMEHa BEILECTB y pacTeHHi, 0O
MOCTYIUICHUH U YJAJIEHWU BELIECTB W3 KJIETKH B BUJE BOJHBIX PAacCTBOPOB, O MAaTPHUYHOM
XapakTepe peakiuil 6mocuHTe3a 0eaka, 0 Iepexo/ie IMEKTPOHOB B MOJIEKYJIe XJIopoduiia Ha
Oosiee BBICOKHMI IHEPreTUUECKUH YPOBEHb, O COOTBETCTBUH OINpPEACIEHHBIM TPUILIETAM B
JHK antuxononoB TPHK, o Mmatpuunom xapakrepe Ouocunresa Oemnka.

VYyamuecs ommO04YHO CYUTAIOT, YTO B Iporecce (POTOCHHTE3A 3JEKTPOHBI EPEXOIAT
Ha 0oJiee BBICOKHI PHEPTeTUYECKUN ypOBEHb B MOJIEKYJI€ BOJbI, YTO MATPUUYHBIH XapakTep
UMEIOT peakinuu cuHTe3a AT®, HenpaBWILHO PEMIAIOT 3a7a4u 1O IUTOJOTHH, HalpuMep, He
MOTYT OIIPENIEIUTh YNCIIO HYKICOTHIOB, KOAUPYIOIINX aMHHOKUCIIOTHI.

AHanu3 pe3yibTaToOB BBHIMOJIHEHUS 3aJaHHUI C BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB
U3 [IecTH Mmokaszan, uro MeHee 30% yuammxcs yCBOWJIM 3HaHUS O KIETKE. METOAax ee
U3yYeHUs,, XUMHUYECKOW OpraHM3aluH, TIOCTYIUICHHH BEIIECTB B KIETKY, KJIETOYHOM
MeTtabonm3me. OCOOEHHO HU3KHE pe3yJbTaThl TMOJYYEHBl Ha 3aJaHHsl, KOHTPOJIUPYIOIINE
3HAHHUS O CTPOCHUH MPOKAPUOTHYECKON OakTepuanbHoi KireTku (16%), 0 MeToaax u3ydeHus
kietku (9,2%).

PesynbpTaThl aHanmM3a OTBETOB YyYaIMXCs MOKA3ald, YTO 3aJaHHs HA YCTaHOBIICHUE
HOCJICIOBATENbHOCTH TiporieccoB nenenus kiaetku (30%), oOMeHa BElIeCTB M MPEBPAICHUS
Heprun (11%), xumudeckoit opranuzanuu KieTkd (30%) oKa3aaucCh CIIOKHBIMH IS
yYaIUXCA.

[Ipu BBIMONHEHWU 3aJaHU C KPATKUM Pa3BEPHYTHIM OTBETOM OoOJiee TOJOBHHBI
yuammxcsa packpeuin poib JIHK B cunTese Oenka, mokaszanm, uro JIHK xomupyer
AMUHOKHCIIOTHI M XPaHUT HACJIEICTBEHHYIO HHPOPMAIHIO.

Baok «Opranusm kak 0monornyeckasi CHCTEeMa»

[TonsiTuss MUTO3, MEHO3, raMeThl Ha 0a30BOM ypoBHE ycBowau oT 26% mo 77%
BBIMYCKHUKOB. BONBIIMHCTBO M3 HUX 3HaeT 00 0oOpa3oBaHWU raMeT MyTEM Meiio3a, 00
OTJIINYNHU HﬁHCKHCTOK OT CHCPMATO30MAO0B, O KOHBIOralluid B ICPBOM JACJICHUU MGI>'IO3a, (6]
HabOpe XPOMOCOM B COMATHUYECKUX KJIETKaX YEJIOBEKA.

Crnalwie 3HaHus 00 00pa30BaHUM TATUIOUIHBIX KJIETOK B TIEPBOM JICJICHUH Meio3a, 4-x
TarIONIHBIX KIIETOK B MpoIlecce Meio3a, 0 mpoleccax, MpOUCXOASIINX B podaze MUTO3A.

TpyaHbIMU ISl CIA0BIX YYAIIUXCS OKA3aIHCh 33JIlaHUsl O MPOIEccaX, MPOUCXOISIINX
B IIEPBOM JIeJICHUH Mpo(da3sl Mei03a, 0 pe3ysibraTaX Mei03a, B YaCTHOCTH, MHOTHE CUHTAIOT,
YTO B Mpollecce Meilo3a 00paszyroTcs AUIUIOMIHBIE KIETKH, XPOMOCOMBI CIIUPAIU3YIOTCS B
unrepdase, anadase, meradasze (MOTOBHHA YUYAIMXCS), HEMPABUIBHO HA3bIBAIOT (asbl, B
KOTOPBIC MTPOUCXOAUT KPOCCUHTOBEP, PACXOOATCA XpOMATHUABI.

BonbimmacTBO  yuammxcs (o 89%) ycBOWiM, YTO B OCHOBE Pa3MHOKCHHS
opranu3moB JIeKHUT penymukanus JHK, 4To ciaussHue ramer — NOpU3HAK MOJOBOTO
pPa3sMHOXCHHUs, OMpenesieHrne oHToreHesa. OmHAKO TOJBKO 1/3 BBIMYCKHUKOB BBIMOJHSIOT
3alaHdsl O TMAapTeHOTeHe3e, O MEXaHW3Me IIOCTOSHCTBA YHCIA XPOMOCOM, O pOJU
OTUTOIOTBOPEHUS B BOCCTAHOBJICHUH JUTUIONIHOTO HAO0Opa XpoMOCOM.

bonpuime pasznuuus UMEIOTCS B 3HAHUAX CUJIBHBIX M CIA0BIX ydYaluXxcs o
BOCCTAHOBJICHHH JUIUIOMIHOTO Habopa XpOMOCOM B MPOIECCE OIMIOAOTBOpeHHs. B To xe
BPCEMs BBISIBJICHBI HC3HAUUTCIILHBIC PA3JIMYU B 3HAHUAX YHAIIUXCA 3THUX T'PYIII IO BOIIPOCY O
pomu penymnkannu JIHK B pazMHO)KEeHUU.

2/3 yyammxcsi YCBOHMIIH, YTO JOYEPHHE KICTKH 00pa3yroTcs Kak B MPOIECCE MHUTO3a,
TaK ¥ Meio03a, 4TO YMOPUOHANIEHOE PAa3BUTHE KUBOTHBIX IPOTEKAET B HECKOJIBKO ITAIOB.
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MHorue ommb04YHO CYUTAIOT, YTO TUTUIOMIHBIA HAOOp XPOMOCOM BOCCTAHABIINBACTCS
B MpOIECCe MHUTO3a, WM Meio3a, win Koubioramuu (56%), 4ro mapreHorenes — Gecroioe
pa3MHOXEHHE, uTOo OyiacTysa — 31o 3urota (1/3), myTaroT 3apoAbIIIEBOC U TOCIE3apPOIBIIICBOE
pa3BUTHE, YTO TaMeThl JOUIUIOMIHBI, YTO BEreTaTHBHOE pPAa3MHOKEHHE — MPHYHUHA
KoMOuHATHBHOM wu3MeHunBocTH (1/5), 4Yro racTpyia — OTHOCIONHBIA 3apOJIBIII, YTO
JIOXJIEBOMY YEPBIO TPUCYI] METaMOP(O3.

3HaHUs 0 MHOT000pa3uM KJIETOK ITPOBEPSUTUCH TOJIBKO Ha 6a3oBoM yposHe. [lo 80%
yYaIMXCsl 3HAIOT HAa3BaHUS [APCTB OPraHU3MOB, MPUBOIAT MPUMEPHI OPTaHU3MOB dYKAPHOT,
YCTaHABIHMBAIOT CXOACTBO CTPOCHHS MPO- M DYKAPHOT.

TpynHbIME 1T y4YalIMXCsl OKa3ajdMCh 3alaHusi 0 XeMoTpodax, o JMIIaHUKaX Kak
CUMOMOHTAX.

Haubosiee pactpocTpaHEeHbI CICAYIONINE OMIMOKU: OTHOCAT K 3yKapHOTaM KHIIECUYHYIO
NaJl0uKy, K MPOKAPHOTaM — BHUPYCHI, CUMTAIOT, YTO MPOKAPHUOTHI MMEIOT MHUTOXOHJPHH,
KOMILIEKC ['ONbKH, XJIOPOIUIAcThl, XeMOTpodoB cuurtatorT rereporpodamu (ot 1/5 mo 1/3
yUaIIuXCs).

AHaJIM3 3HaHUH ydaluxcs 1Mo reHeTHKe Ha 0a30BOM YPOBHe IOKasai, 4To oT 36%
no 80% ydammxcs ycBawBalOT T€HETHYECKYI0 TEPMHUHOJIOTHIO, 3aKOHBI HACJIEICTBEHHOCTH,
BOITPOCHI KI3MEHYMBOCTH OPTraHU3MOB, 'CHHOW WH)KeHepuu. JIydiie Bcero ydamimecs: yCBOUIN
3HAHUSI O Bpele OJIM3KOPOACTBEHHBIX OpaKoB, YBEIHMUCHHH YHCIA HACJEICTBEHHBIX
3a00JIeBaHMi, ONpEIeNICHHE TTOPOIbl, 00 UCIOIB30BaHUHM ICHETUYECKUX 3HAHUH B CEIICKIINH,
0 3HAYCHUHU MCKYCCTBEHHOTO OTOOpA JJISi COXPAHEHHs MOJC3HBIX IS YCIIOBEKA MPHU3HAKOB
(oxoio 3/4 oTBeyaromux).

Oxoso0  2/3 UIKOJBHUKOB MPAaBUJIBHO OTBETHJIM HA BOMPOCHI O XPaHCHUH
HACJICJICTBEHHOH HH(OpMany B XpOMOCOMax; O MpPH3HAKAX TIETEPO3UTOTHBIX OCOOCH,
JUTHOPUIHOM CKPCIIMBAHUM, HOPME pEaKIMHU; O CHUKCHUH OOMEHA BEIICCTB IO
BO3JICHICTBUEM KAHIIEPOTECHOB, O 3HAYCHHU TCHOTHIA U ONPEICICHUHM HOPMBI PEaKIUH, O
CYITHOCTH OJIN3HEIOBOTO M THOPHIOIOTHYECKOTO METOJIOB, ONPENEICHUH COpTa, O METOaaxX
KJICTOYHOM WH)KCHEPHH.

OKOJI0 TOJIOBHHBI BBIMTYCKHUKOB 3HAIOT ONPEICICHUE PEIICCCUBHBIX M JOMHUHAHTHBIX
NPU3HAKOB, I€HA; CYIIHOCTh ITEHETUUECKOTO METO/Ia; OTpe/IelicHHE TIpaBIia TOMUHUPOBAHHS,
HE3aBUCHMOTO pacpeeiiCHHs TeHOB; O TUIIaX COPTOB T'aMET, MPOU3BOAMMBIX TOMO3HTOTHBIM
pacTeHHEeM; O PacIoIOKEHUU T'eHOB B XpOMOCOMAaX MPH CICTIFICHHOM HACJICJOBAHUH; PEIIHIIH
3aJa4y Ha ONpEACICHHE TEHOTHUIA TEeMO(PHINKA M JajJbTOHHKA, BBISIBIIU YCIOBHS
NPOSIBJICHUST TPAaBWJI CIUHOOOpa3us, 3aKOHA pPACHICIUICHHS; TI0 OIKCAHUIO TpHUMepa
oTnpeneuian MOAU(DUKAIMOHHYI0 H3MEHUMBOCTH, 3HAIOT O CBSI3M MECT MPOUCXOKICHUS
KyJBTYpHBIX ~ PAacTeHMH ¢  oOdYaraMl JIDCBHEW  I[MBWIM3AIMM,  XapPaKTCPUCTHKY
MHKPOOHOJIOTUIECKOTO CHHTE3A.

Bcero 1/3 BBIIYCKHMKOB YCBOWJIO MaTepHal O 3HAYCHUM OJM3HEI[OBOTO METOAa, 00
AQHATM3UPYIOIIEM CKPCUIMBAaHWW, O NPUYHHAX IKU3HECIIOCOOHOCTH TOTOMCTBA MpH
CaMOOTIBUICHUH MEPEKPECTHOOMBIISIEMBIX PACTCHHIA, TETEPO3HCE.

Paznuuus B 3HAHUSAX CUJIBHBIX W CJIA0BIX YYalIUXCSA MO OOJBIIMHCTBY BOMPOCOB
coctaBsiioT  cBbimie  50%. Hampumep, 1O ONpeneNeHHI0 TEHOTHIIOB JalbTOHUKA U
reMoQWINKa, XapaKTEPUCTUKU TMPAaBWJI €IUHOOOPa3wsi, JOMHHAHTHBIX M PEIECCUBHBIX
NPU3HAKOB, TETEPO3UTOTHONW 0COOH, YKciia 00pa3yeMbIX COPTOB ramMer, 00 HMCKYCCTBEHHOM
orbope, O paiioHaX MPOHCXOXKICHUS COPTOB, O CYIIHOCTH THOPUIOJIOTHYECKOTO METOJa,
rereposmuca.

BbIsiBIIeHBI TUMIHYHBIE OIMMMOKH, KOTOPBIE BCTPEUAIOTCS Y OOJBIIMHCTBA YYAIIHXCS.
Tak, okos0 2/3 IIKOJBHUKOB CYMTAET, YTO TMPH CAMOOIBUICHUH MEPEKPECTHOOMBLIAEMBIX
pacTeHuil yBEITUYNBACTCS YUCIIO JOMUHAHTHBIX MYyTallUi, PEIECCUBHBIC MyTallMU MTEPEXOISAT
B TOMO3HMIOTHOEC COCTOSIHAE, BMECTO TpaBHJa JOMUHHPOBAaHHS HAa3bIBAIOT 3aKOHBI
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pacilieruieHusl, HE3aBUCUMOIO  HACJIEIOBaHUSA, THUIIOTE3Y YHUCTOTBl TaMeT; BMECTO
PELECCUBHBIX MPU3HAKOB HA3bIBAIOT JOMHMHAHTHBIC, TOMO- WJI TE€TEPO3UTOTHBIE; BMECTO
3aKOHAa HE3aBUCUMOTO pAaCIpEleeHUs TE€HOB Ha3bIBAIOT JIPYTHE 3aKOHBI, BMECTO
IIUTOJIOTUYECKOTO METO/1a — APyTUe METObI; 1/3 MIKOJbHUKOB CYMTAET, YTO MPH CHEIUICHHOM
HACJIEIOBAHUU TEHBI PACIOJIOXKEHb B Pa3HBIX XPOMOCOMax, YTO MHMKPOOPTaHM3MbI B
OMOTEXHOJOTHH HCIIONB3YIOTCSI B OHMOXMMHUYECKOM CHHTE3€, UYTO 3aKOH CIEIUICHHOTO
HacJie1oBaHus OTKpbLI I'. Menaens.

IMpumepro 1/4 wyacth cumTaet, YTO0 (U3KYJIbTYpa BbI3BIBACT MYTaIllUd U
MoaudUKAIMK, BMECTO TMpaBWia JOMHUHUPOBAHHS HA3bIBAIOT 3aKOH HE3aBHCHMOTO
pacmpesiesieHdsl T€HOB, OKOJIO TMOJOBUHBI OTBEYAIOLIMX XapaKTEPUCTUKY TI'€Ha HAa3bIBAIOT
TPUILIETOM, XPOMOCOMOM, KOJOM.

Okonmo 40%  BBITYCKHUKOB BMECTO  ITUTOJIOTHYECKOTO METOJa  HAa3bIBAIOT
TreHeaIOTHYECKUM, BMECTO T'eHa T€HOTHII.

[Mpaktuyecku 2/3 BBIMYCKHHKOB OBJaJCiId 3HAHUSAMHM 10 TeHeTHKe Ha
MOBBILIEHHOM ypoBHe. OHU 3HAIOT, YTO MOTOMCTBO C PELIECCUBHBIMHU NMPU3HAKAMH MOMKET
MOSIBUTBCSI Y TOMO3UTOTHBIX POJUTENEH, CYMENH ONpPENeIUuTh MO MOTOMCTBY T'€HOTHUIIBI
poAuTeel, BBISBHIM, YTO ISl TIOJIyYEHHUsI BCETO MOTOMCTBA C JJOMUHAHTHBIMU MPU3HAKAMHU
OJIMH W3 POJUTENEH MOHKEH ObITh TOMO3ZUTOTEH MO JOMHUHAHTHOMY MpU3HAKY. BBHISBICHBI
TPYAHOCTH B PEIICHUWM YYallUMHUCSA 3a7ad [0 TE€HETHKE, HAampuMmep, MpU ONpeAeiIeHUU
TEHOTHIA Kaperila3oi ¢ HOPMaJIbHBIM LIBETOBBIM 3PEHUEM JKEHIUHBI.

Bonbiue TpyAHOCTH UCTIBITHIBAIM y4YalllMeCs MPU BHIMOJHEHUH 3aaHUI 1O TeHETHKE
C BBIOOPOM HECKOJIbKMX BEPHBIX OTBETOB W3 IIECTH, HA YCTAHOBJICHUE COOTBETCTBHS
MIPUMEPOB U3MEHYMBOCTHU C UX BUIAMHU.

baok «YesioBek H ero 310poBbe»

B conepxanue 6s10ka BKJIIOYEHBI 3HAHUS O CTPOCHUU U (DYHKIMU KIETOK U TKaHEH,
OpraHOB W CHCTEM OpPraHOB MHINEBAPEHUS, IbIXaHHs, KpPOBOOOpAIICHUs, BbIACICHUS,
NIEPEIBIKEHUS, O BHYTPEHHEH cpejie opraHu3Ma U UMMYHHTETe, 00 OOMEHe BEIIeCTB Kak
OCHOBHOI (pyHKIIMM OpraHus3Ma, IJIaCTUYECKOM U IHEPreTHUECKOM oOMeHe, 0OMeHe OEKOB,
JKUPOB U YIJIEBOJOB, BOJBI M MHHEpAJIbHBIX BEIIECTB, POJIM BUTAMHUHOB U (PEpMEHTOB B
oOMeHe BEIeCTB, PEryJSIUH MPOLECCOB XKUIHEACITENPHOCTH KaK OCHOBBI IIEJIOCTHOCTH
OpraHm3Ma, O CTPOCHUH U (PYHKIHSIX HEPBHOU U SHIOKPUHHOW CUCTEM OPTraHOB, O pedieKrce
KaK OCHOBE HEPBHOM JEATEIBHOCTH OpraHu3Ma 4YeJOBEeKa, O pOJHd TOPMOHOB B
JKU3ZHENEITEIIbBHOCTH OPraHu3Ma, aHaJIu3aTopax, BBICIIEH HEPBHOM AESATENBHOCTH, O JIUYHOU
u obniecTBeHHo ruruene, o npodunakruke CI1M/{a u apyrux nH(EeKIMOHHbBIX 3a00IeBaHUH,
TpaBMaTH3Ma, NpuéMax oOKa3aHUs TEPBOW IMOMOIINM, O BPEIHBIX NPUBBIYKAX, (akTopax
3I0POBBS U PHCKA.

AHanu3 pe3ysbTaTOB BBIMOJHCHUS 3aaHUI MOKa3al, 4TO MPUMEpPHO 1/2 CHIIBHBIX U
1/4 cnabpix 3HAIOT, Kakas TKaHb BBIMOJHIET OMOPHYIO (DYHKIMIO B OpPraHHU3ME, COCTaBIISIET
OCHOBY MBIIII] KOHEYHOCTEW, BIMSIET HAa H3MEHEHUE JIMaMeTpa KPOBEHOCHBIX COCYIOB.
OcTayibHBIE OMMOOYHO CYWTAIOT, YTO OMOPHYK (YHKIMIO B OpraHU3ME YeJIOBEKa
BBIIIOJIHAKOT TKaHU HEPBHAs, OJMNUTEIHANbHAs WIM MBIIIEYHAs, YTO OCHOBY MBIIII]
KOHEYHOCTEH COCTaBJISET IJ1a/Kasi MbIIIEYHAsl TKaHb, 4 HA BEJIMUYMHY MPOCBETa KPOBEHOCHBIX
COCYJIOB BIIMSIET MONEPEUHO-TI0JIOCATAsI MbIIICUHAs TKaHb.

IMpumepHo 3/4 cunbHbix u 1/2 cnabbix 3HAaeT, Ha KaKWe COCTABHBIC 4YaCTH
paciienysitorcss OeNKM B MUIIEBAPUTENBHON cHucTeMe, B Kakoil e€ 4YacTh MpPOUCXOAUT
OCHOBHOE BCAChIBAaHUE MUTATENIBHBIX BEIIECTB B KPOBb U B JIUM(Y, UTO Kellyb 0Opazyercs B
KJIETKaX MEYEHHU.
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Haubonee pacrnpocTpaHeHbl ClenyOmue OIMMOKU: OCNKH B MHIIECBAPUTEIHHOU
CUCTEME PACHICTUIAIOTCS 0 YTIEKUCIOro ras3a, BOJAbl M a30TOCOJEPKAIINX BEIIECTB, Keldb
o0pasyeTcst B IOJKENTyTIOUHON jKeJe3€ U B jKeJe3ax ey IKa.

AHanmm3 pe3yNbTaTOB BBINIOJHEHUS 3a/aHUH, BBIABISIONIAX PE3YJIbTAaThl YCBOCHUS
3HaHWM O KPOBEHOCHOW W JBIXaTEIbHOM CHCTeMax OpraHoB mokaszai, uro oT 50 mo 70%
9K3aMEHYIOIIMUXCSl YCBOMJIO, YTO MAAaBJICHWE KPOBUM Ha CTEHKH COCYJOB CO3Ja&TCsi CUIION
COKpAILIEHUS KelyIOUKOB Cep/la, a He MpeAcepaAnid, YTO MONaJaHnuI0 KPOBH U3 JKEITy10YKOB
B TpeICcepausi MPENSITCTBYIOT PACIOJIOXKEHHbIE MEXAY HHUMH CTBOpYaThle KIIAaHbl, 4YTO
00JBIION KPYr KpoBOOOpallleHHsT HAUMHAETCS B JIEBOM JKEIyJO4YKEe U 3aKaHYUBAETCS B
MPaBOM NPEACEPIUH, YTO OOMEH razamMu MeXJIy aTMOC(HEPHBIM BO3AYXOM H BO3IYyXOM
QJIbBEOJT HA3bIBACTCS JIETOUHBIM JIbIXaHUEM (a HE TKAHEBBIM).

94% cumpHBIX W 44% cnaObIX DK3aMEHYIOUIMXCS YCBOWJIM TOHATHE 00
OTHOCHUTEJIbHOM TIOCTOSIHCTBE BHYTPEHHEHW cpeibl, O pOJu TPOMOOLUTOB B CBEPTHIBAHUU
KpPOBH, O posii (POPMEHHBIX AJIEMEHTOB B ra3000MeHe.

BONBIIMHCTBO HIKOJIBHUKOB YCTEIIHO BBITIONHWIO 33JaHUS O HEBOCTIPUUMYHBOCTU
YeloBeKa K HECBOWCTBEHHBIM JaHHOMY OpraHu3My OelKkaM M MHKPOOpTaHu3MaMm, o
OapbepHOM POJIM KOXKHU U CIU3ZUCTHIX 000JI0UEK, 0 MEXaHU3Me (aronnurosa, 00 IMMYHHUTETE, B
OCHOBE KOTOPOTO JIKHUT CIOCOOHOCTh KJIETOK KpOBH BbIpaOaThIBaTh aHTUTENA U
OCYILECTBJIATH (ParomuuTos.

[Tpumepno 40% ydammxcsi He 3HAIOT Yepe3 KaKue OpraHbl YIAISIOTCS M3 OpraHu3Ma
OPOAYKTHl pacileryieHus] OeNKOBbIX MOJeKysl. OHH CYMTAlOT, YTO BBIIEJICHHE O3TUX
MPOAYKTOB MPOUCXOTUT Yepe3 MeUYeHb, HAAMOUYCUHUKH, MOIKETYIOUHYIO Kelle3y, CIIOHHbBIE
HKeIe3bl.

TpynHeIM 17151 C1a0BIX yUYaIIMXCsl OKAa3aJioch 3aJaHWE O POCTE KOCTH B TOJIIUHY.
Tombko 26% w3 HUX BBHIOMpAET BEpHBIM OTBET. [[pyrue cuUWMTarOT, YTO 3TOT MPOIECC
o0ecreynBarOT KPacHbIN U KENTHII MO3T, CYyCTaBHBIN XPSIIIL.

[TosoBMHA yyaluXcsi yCBOWIIH, UYTO JIEATEIHHOCTh YEIIOBEKA PETYIUPYETCS HEPBHOU U
DHJIOKPUHHOW CHUCTEMaMH, YTO HEpPBHAs PErYJSIHS (YHKIUN OCYIIECTBISETCS C MOMOIIBIO
INEKTPUYECKUX UMITYJIHCOB.

[TonoBMHA CHUIBHBIX M TPETh CIA0OBIX YYaIIUXCS IyTalOT TOHSATUS «HEPBHBIN
UMITYJIbC» U «Iepefada HHPOpPMAalMU C OJHOTO HelpoHa Ha aApyroi». MHOrHe He yCBOWIN
MaTepuanl o peIEKTOPHOM 1yre, O COCTaBISAIOUIMX €€ 3JIEMEHTax, I0CJIeI0BaTeIbHOM
y4acTUU pa3HbIX HEHPOHOB B Mepefadye HEPBHOTO HMITYJIbCA, OLIMOOYHO CUUTAIOT, YTO
pELenTOpbl PACIONaraloTCsi B HCIOJHUTEIBHOM OpraHe, 4To B IEHTPaJbHYI) HEPBHYIO
CUCTEMY BO30YyKJEHHE HAMPaBISAETCS HE MO YYBCTBUTECILHOMY, a IO JABUTATEIHHOMY
HEWpOHyY, YTO Tepeiada HEPBHBIX UMITYJIHCOB M3 CIIMHHOTO MO3Ta B TOJIOBHOM MPOUCXOIUT HE
no OejgoMmy, a Mo cepoMy BemiecTBY. Tonbko 36% ydamuxcsi BEPHO OMPENSTHIH, KaKoi
OykBOil Ha pUCyHKE 00O3HAa4YeH OTHEN MO3ra, B KOTOPOM pAaCIOJIararoTCsi HEHTPHI peyu
YenoBeKa.

IMoutu Bce (97% cunbHbIX 1 85% c1abbIX) 3HAIOT, YTO PedIIEeKC COCTABISIET OCHOBY
HEPBHOHM AeATENBHOCTH, HO TOJbKO OT 50% mo 60% mnpaBwiIbHO OTBEYAIOT Ha BOIPOCHI O
npu3HaKax OEe3yCIOBHBIX U YCIOBHBIX pe(pICKCOB, O HEOOXOAUMOCTH MOAKPETIICHUS
YCIIOBHBIX pa3Apakutesneil 0e3yCIOBHBIMU IMPH BBIPAOOTKE YCIOBHBIX peduiekcoB. CBbIlIe
80% mpaBUIBHO BBINOJNHSIOT 3aJaHUs, KOHTPOJHUPYIOIMHME OCOOEHHOCTH HEpPBHOU
JeSITEIbHOCTH YeJIOBEKA.

Cnabo ycBoeH matepuan 0 TOpMOKeHHH peduiekcoB. Ha Bce BONPOCHI, BBISIBISIONINE
YPOBEHb YCBOCHHMSI 3TOTO IOHSATHsS, BEPHO OTBEYaJo He Oojee 1/3 ywammxcs, B OCHOBHOM
CHUIIBHBIX. TpymHBIMH JUIS HHX OKa3aJMCh 3aJaHus O (QYHKOUSX COMATHYECKOW U
BEreTaTUBHON HEPBHBIX CUCTEM OPraHOB.
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Cnabo ycBoeH Matepuan 00 aHamusatopax. Bcero 1/5 yuwammxcst 3HaAeT, d9TO
AQHAJIMU3AaTOP COCTOMUT M3 TPEX 3BEHBEB. BOCIHPHHHUMAIOIIETO, MPOBOISIIETO U IIEHTPAIBHOTO,
YTO 3BYKOBBIE KOJICOAHHsSI K YJIHMTKE IMEepemaroTcsl uepe3 mMeMmOpaHy OBAJIBHOTO OKHA, YTO
GyHKIUS 3padka COCTOUT B PETYJMPOBAHUU CBETOBOTO MOTOKAa. CTPyKTypy, B KOTOpPOH
3BYKOBOM CHUTHAJI MpeoOpa3yeTcss B HEPBHBIC MMITYJbCHI, CMOTJIM HaWTH Ha pucyHke 46%
sk3amenyromuxcs (62% cuibHbIX U 37% crnadbIx).

39% BBIMYCKHUKOB YKa3bIBaeT, YTO K 3HIOKPUHHON CHCTEME OpPraHOB OTHOCSATCS
HAAMOYCUYHUKH, YTO XUMHUYECKOE B3aWMOJICHCTBHE KIIETOK, TKaHEH, OPraHOB W CHUCTEM
OpraHoB, OCYIIECTBIIIEMOE Yepe3 KPOBb, MIPOUCXOIUT B IMpoliecce TYMOpPaIbHON PEryJIsALUU.
B 10 xe BpeMst 3/4 y4aCTHUKOB MPOBEPKH 3HAIOT, YTO MHCYJIMH PETYIUPYET YPOBCHD caxapa
B KpPOBH, YTO TpPH HEJOCTAaTKE HOJa B THINE BO3HUKAIOT HAPYIICHUS B NEATEIHHOCTH
IIIUTOBUIHOH KEJIE3EL.

AHanu3 »K3aMEHAlMOHHBIX paboT mo Teme «[Wruena dvemoBeka» Mokaszan, 4YTO U
cnalble, W CHWIbHBIE ydamiuecs 3HalT crnocoObl 3apaxkenus CIIMJlom, mocnenctBusi, K
KOTOPBIM MOJKET MPUBECTU ATO 3a00JIEBAaHUE, MEPBI €r0 MPEAYPEkKaAeHUs. 3/4 NIKOIHHUKOB
(90% cunbabIX 1 61% cnadbix) ycBowau, uro Bupyc CIIM]la mormbaer, kak mpaBMiio, Ha
BO3JIyX€, UYTO BBIIBUTH 3apakeHne BUY-undexnmeirr MoOXKHO, CaelaB aHaIU3 KPOBU Ha
aHTUTeNna. BONBIIMHCTBO 3HAET, Kak yOepeub celsi OT 3apakeHUs YepBSIMU-TIAPA3UTAMHU,
BEPHO OMPEJIEIISIOT 10 PUCYHKY BUJ TPABMBI, IPaBUJIA HAJIOKEHUS IIIUHBI, MOXKET OOBSICHUTD,
noyemy OOJIbHBIE MAJIOKPOBUEM YIIOTPEOIISIOT JKeJIe30CoIeprKallne penapaThl.

B 10 x)e Bpems 40% BBITYCKHUKOB HE 3HAET, KaK HAJO0 IOCTYNUTh, €CIIH
TPAHCTIOPTUPOBKA PaHEHOT0, KOTOPOMY HAJOXEH JKTYT, MPOAOJIKaeTcss Oojee MBYyX YacoB,
YTO HUKOTHH BBI3BIBAET IMOBBIIICHNE KPOBSIHOTO JABJICHUS.

Crnenxyer oOpaTWTh BHHMAHHE yYalUXCS M YYHTEIEH Ha TO, YTO TUTHCHHYECKUN
MaTepuai 0J0Ka 10JKeH ObITh YCBOEH BCEMH yyalluMucs. Bee MKOIbHUKY JOKHBI YCBOUTh
3HAHUS MPAKTUYECKOTO XapaKTepa U YMETh X MPUMEHATh. OmUOKH OOBSICHSIIOTCS TEM, YTO
TUTUEHUYSCKUM MaTepUajIoM OOBIYHO 3aBEpIIAIOTCS MHOTHE TEMBI IIKOJBLHOTO Kypca U Ha UX
U3yYCHHE, KaK IMPABUIIO, BBIICISICTCS HEAOCTATOYHO BPEMEHH.

AHanu3 pe3yibTaToOB BBINOJIHEHUS 3aJaHHUi ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB
U3 IIECTH IOKa3aj, YTO OHHU BBI3BIBAIOT OOJBIIME TPYAHOCTH, Y€M C BBIOOPOM OJIHOTO
BEPHOTO OTBETa. 3HAYMTENbHYIO YacTh 3aJaHuil 3Toro Tuma BbINoJHsIeT MeHee 30%
yuamuxcs. Hampumep, Ha BBISBICHHEC MPHU3HAKOB CXOJICTBA M PAJNIMYUS B CTPOCHUH U
(GYHKIIMOHUPOBAHUM PA3UYHBIX BHJIOB MBIIICYHBIX TKaHEH, Ha JEATEJIbHOCTh HEPBHOM
cuctembl, ocooerHoctu BH/I uenoseka. Hanbonee ygaunbiMu ObUTH OTBETHI HAa 3a/laHUS O
CHUCTEMaX OPTraHOB, YYAaCTBYIOIIUX B OOMEHE BEIIECTB, O POJU BHUTAMHUHOB B OpraHU3MeE, O
CXOJICTBE H PA3IMUMAX YEIOBEKA M MIICKOTTMTAOIINX.

Oxkomno 50% yuanuxcsi BEpHO BBITIOJIHWIN 33JIaHUS CO CBOOOIHBIM KPAaTKUM OTBETOM
TUTUEHUYECKOTO0  Xapakrepa. boiiee TpyIHBIM OKa3alduch 3aJaHusl O TOCIEACTBUAX, K
KOTOPBIM MOJKET MPHUBECTH HApYIICHUE AeATesIbHOCTH mouek (37%), o cmocobax 3apaxKeHus
YEepPBSIMH ITAPA3UTAMHU.

B mporecce aHkeTHpoBaHMS ydaluxcs Mociie MpoBeACHUs YK3aMeHa ObUIa BbISIBICHA
OIICHKAa yYallIUMHUCS 3aJlaHui pa3HOTO TUMA C TOYKU 3peHus ux TpynHoctu. K Hambomnee
JeTKUM OOJNBIIMHCTBO M3 HUX OTHECIW 3a/JaHUs C BBHIOOPOM OJHOTO BEPHOIO OTBETA, HA
BTOPOE MECTO ITOCTABUJIM 3aJIaHMsI C BEIOOPOM HECKOJIBKHUX OTBETOB M3 IIECTH, Ha 3 U 4 MECTO
- 3aJaHUsl Ha YCTAaHOBJIGHHWE COOTBETCTBUS M MOCIEAOBATEIHHOCTH, HA 5- CO CBOOOJHBIM
KpaTKUM U Ha 6- cO CBOOOIHBIM Pa3BEPHYTHIM OTBETOM.

K Gonee cioxHBIM pa3zenam ydaugecs OTHECIH O0IIyI0 OMOJIOTHIO, Ha BTOPOE MECTO
[0 CJIO)KHOCTH TMOCTaBWIM pasneibl Pacrenus” m “YenoBek u ero 310poBbe”. bosbiie
no10BuHbI (64%) yyarmxcst 0100psIOT MPOBEACHNE dK3aMeHa B (hOpME TECTHPOBAHUS.
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6.5. BbIBOIBI M PeKOMEHIAIUH

AHanu3 pe3ynbTaToB €AMHOTO rOCYAaPCTBEHHOTO SK3aMEHA MO3BOJIMII C/IETIaTh BBHIBO
00 ypoBHE OHMOJOTMYECKOW MOJATOTOBKH yYaIlIMXCs M C(HOPMYIUPOBATh PEKOMEHIANNU IO
COBEPIICHCTBOBAHUIO ITKOJIHLHOTO OMOJIOTUYECKOT0 00pa30BaHUAI.

1.Vcnone3yemble Ha EI'D 2003 r. KOHTpOJIbHBIE HW3MEpPUTENIbHBIE MaTepHaIbl
o0ecrieymsii  MPOBEPKY YCBOCHHUS YYalIMMHUCSA COJIEpXKaHHs Kypca Ouonoruum 3a
JICBSTHJICTHIOIO W OJUHHAJIIATWICTHIO MIKOJNY, OBJAJCHUS WMH 3HAHUSAMHU U PA3INIHBIMH
BUJIaMH Y4YeOHOW JeATeNbHOCTH. Vcmonmb3yemass cucTteMa 3aaHWii Jaja BO3MOXKHOCTh
OTIPENIeNIUTh JTOCTHIKECHUE YYalUMHCA TpeOOBaHMM K 3HAHHUSM M YMEHHMSIM IO OMOJIOTUHU U
TuQQepeHIpoBaTh UX B 3aBUCKMOCTH OT MOJITOTOBKH U TEM CaMbIM CIIOCOOCTBOBATh OTOOPY
BBIITYCKHUKOB B BY3.

2. Ananu3 pe3yibTaTOB »SK3aMEHa IIOKas3aJl, 4YTO OOJBIIMHCTBO BBITYCKHUKOB
OBNIQJIETIM 3HAHUSAMU M YMEHUSAMH, MPEIyCMOTPEHHBIMH B 0043aTe€IbHOM MHHUMYME
colepXaHus M B TPeOOBAaHUSAX K YPOBHIO MOATOTOBKU MO Ouonoruu. 91,6% BBITYyCKHHKOB
MOJYYMIIM TIOJIOKUTEIBHBIE OTMETKH IO NATHOAIIbHON mmKanme. OHM YCBOWIM BeAyIIHe
Ouosornueckre NOHITUS (LUTOIOTHYECKHE, TEHETHYECKUE, IKOJIOTUIECKHE, IBOIIOIINOHHEIE,
TUTHEHUYECKHE U JIP.) U OCHOBHBIC 3aKOHOMEPHOCTH JKUBOI IPUPO/IBI.

3. 3HauMTenbHbIE MpPOOENTsl OOHAPYKEHBl B YMEHHSIX YYalluXcs HPUMEHSThH
OWoyIoTMYeCKHe 3HAaHUS I PEIICHHS 3a1ad [0 IMTOJIOTHH, TeHETHKe, OOOCHOBAHWS
30pOBOro o0Opa3za *HU3HH, Mep OXpaHbl pupojsl. [loaToMy B yueOHOM mporecce ciexyer
yAEIATh BHUMaHHE (HOPMHUPOBAHMIO YMEHHMH HCIOJIb30BaTh NMPUOOPETEHHBIE paHee 3HaHMS
JUIS KOHKPETU3AIMH OHOJIOTHYECKIX 3aKOHOMEPHOCTEH.

4. BBISBIEHO, YTO XYX€ BCErO CIPABWINCH Y4Yalluecs C 3aJaHUsSIMH Ha BBIOOP
HECKOJIbKUX BEpPHBIX OTBETOB M3 IIECTH, HA COOTBETCTBHUE, IOCIEA0BATEIbHOCT, U
3aJaHUsIMU CO CBOOOJHBIM Pa3BEPHYTHIM OTBETOM. Pa3BEpHYyTbIE OTBETHI y4YalMXCs, Kak
NpaBUJIO, MHOTOCIIOBHBI, YaCTO HE IO CYIIECTBY BOIIPOCA, B HHUX TPYIHO BBIWICHHUTH
OCHOBHBIC JJIEMEHTHl 3HAHWW, COOTBETCTBYIOIIME NPUBEACHHBIM B JTaioHe. YToOBI
YCTPaHUTh HEIOCTATKM B 3HAHMAX Y4YaLIUXCH, cIeayeT Oosbllle BHUMAHUS YICIUTh
(GOpMHPOBAHUIO YMEHUS KPATKO, YETKO, HO MO CYIIECTBY MUCbMEHHO M3JIaraTh CBOM OTBET Ha
MTOCTAaBJICHHBIN BOIIPOC.

5. BreisiBiieHa HEOOXOAUMOCTh TPUMEHEHHS B 00YYeHHH OMOJIOTHH (PYHKITMOHAIBHOTO
II0JX0/1a, PAaCCMOTPEHUSI MPOLIECCOB JKU3HEAEATENIBHOCTH BO B3aUMOCBS3U CO CTPOCHHEM
OpPraHU3MOB;  MCIIOJIb30BaHMsI ~ SKOJIOT0-3BOJIIOLIMOHHOIO  MMOAXOJa MNpH  HM3YUYCHHHU
MHOT000pa3usi OpraHMYeCcKoro Mupa, (GopMyJIUpOBaHUS MHUPOBO33PEHUYECKUX BBIBOJOB MpHU
paccMOTpPEHHH SIBJICHUN M IIPOLIECCOB, MPOUCXOASIINX B )KUBOH MTPHUPO/IE.

6. B mensx coBepueHcTBOBaHUS 00yUEHUST OMOJIOTHH CIIEyET

- yIenuTh Oonblile BHUMaHUS (POPMHUPOBAHUIO M KOHTPOJIO 3HAHUN 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSAX, TEOPUSAX, HAYUHBIX (paKTaX, peHICHUIO YYeOHBIX 33134 10
[IUTOJIOTUH, TEHETHKE, OJKOJOTHH ¥ OHBOJIONHNH; (OPMHPOBAHUIO YMEHHH CpaBHUBATS,
YCTaHABIMBATh INPUYUHHO-CICACTBEHHBIE CBSI3M, KPUTHUYECKHM OCMBICIUBATh SBIICHMUS
HPUPObI, BHITOIHEHUIO 331aHUH IPAKTHUECKOTO COJICPyKaHMUS.
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Hpunioxenne 6.1

Oo6wuit miaan KUM no 6uosrorum 2003 r.

opsnxoserit | O603HaYE- IIpoBepsieMble 3JIEMEHTHI CONEPKAHUA U | YPOBEHb Tun
HOMeEp HHE 33/I1aHHs | BUJIBI ACSATEILHOCTH CJIOKHOCTH | 3aJaHusl
3aJaHusl B pabore '’ sagammsa’t |
Yacrts 1
1 Al ITpu3Haku xKHUBOTO, €ro Pa3sHOYPOBHEBAs b BO
OpTaHH3aIHs
2 A2 Huronorus. Knerounas reopus b BO
3 A3 Crpoenue u QpyHKIUH KIETKA b BO
4 A4 XuMHuUecKas OpraHu3anust KJIETKU b BO
5 A5 Mertabonuzm b BO
6 A6 Muoroo6pasue KJIETOK, UX JeJIeHUE b BO
7 A7 Muoroo6pasue opranu3mMoB. Bupycsl b BO
8 A8 Bocnpoussenenue opranu3MoB. b BO
Omnrorenes
9 A9 T'eneruka, ee 3amaun, METOIBI b BO
10 A10 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH b BO
11 All 3aKOHOMEPHOCTH W3MEHUYHNBOCTH b BO
12 Al12 Cenexuus. buorexnonorus b BO
13 Al3 Cucremaruka. bakrepun, rpuosi, b BO
JIMIIAWHUKH
14 Al4 Pacrenus. CtpoeHue u b BO
KH3HEACSATEIbHOCTh
15 Al5 MHoroo0pasue pacreHuit b BO
16 Al6 CtpoeHue 1 KU3HEACSITENbHOCTD b BO
JKMBOTHBIX
17 Al7 Muoroo6pasue >KHBOTHBIX b BO
18 Al8 CtpoeHue U )KU3HEAEATEIbHOCTh b BO
OpraHu3Ma yeJoBeKa
19 Al19 OOMEH BEeIEeCTB, IMMYHHUTET b BO
20 A20 Hefipo-rymopanpHas peryssimus b BO
21 A21 'nruena b BO
22 A22 Hagopranm3smMeHHBIE CHCTEMBI: b BO
HONYJISIIUS, BUJ
23 A23 Teopust HBOJIIOIHH. b BO
24 A24 DBOIIOLUS OPTaHHYECKOr0 MUPa b BO
25 A25 TIponcxoxaeHHE YeT0BEKa b BO
26 A26 DKOCHUCTEMBI U arpO3KOCUCTEMBI, UX b BO
OCHOBHBIE 3BEHBSI
27 A27 CamoperyJisinys B 9KOCHCTEMax b BO
28 A28 KpyroBopot BeniecTs b BO
29 A29 buocdepa, GyHKIMHK )KUBOTO BELIECTBA b BO
30 A30 I'nobGanbHble M3MeHeHus B Ouocdepe, b BO
Mepbl COXpaHEHHsI paBHOBECHS B HEll
31 A3l Crpoenue u QpyHKINH KIETKU I1 BO
32 A32 XuMHuUecKas OpraHu3anust KJIeTKU I1 BO
33 A33 MeTtabomu3m. [leneHne KIeTKH I1 BO
34 A34 Bocnpoussenenue. OHTOreHes I1 BO

0 OGo3Hauenue 3ananuii B paboTe u OJaHKe OTBETOB: A — 3aJlaHHs C BBIOOPOM OTBETa, B — 3amaHust ¢ KpaTKuM
orBetoM, C — 3aJaHHS C pa3BEPHYTHIM OTBETOM.

o YpoBHHE cl0KHOCTH 3a1aHus. b — 6a30BbIi, [1- moBBIIIEHHBIH, B — BRICOKHTA.

2. Tun 3amanms (06o3nauenue B Ganke 3amanmii EI'D): BO — samgamue ¢ BeiGopom oteera; KO — 3amanne ¢
KpPaTKUM OTKPBITEIM OTBETOB; PO — 3a1aHuE ¢ pa3BepHYTHIM OTKPBITHIM OTBETOM.
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35 A35 3aKoHbl HACJIECTBEHHOCTH I1 BO
36 A36 Bakrepun. I'puoOs1 I1 BO
37 A37 YcnoxxHeHHe pacTeHUH U )KUBOTHBIX B II BO
IpOLECCe IBOJIFOLUH, IPOHCXOXKIICHUE
KyJBbTYPHBIX PaCTCHUH M JOMAIITHHUX
JKMBOTHBIX U OCHOBBI MX BBIpAII[BAHUSI
38 A38 YenoBek, ero CTpOCHUE U II BO
JKM3HEAESTEIbHOCTh, UIMMYHHTET
39 A39 Hetipo-rymopanbHas perymsinus II BO
HPOLIECCOB KHU3HEACATEIBHOCTH B
OpraHu3Me YeJoBeKa. AHAIN3ATOPHI.
B.H.JL
40 A40 DBOJIONNS, ABHKYIIUE CUIIBI, €€ I1 BO
pe3yabTaThl
41 A41 OBounonus, ee HanpaBJICHUs I1 BO
42 A42 OKONOorus, KpyroBopoT BEIECTB U II BO
NpeBpalieHue SHEPIHU B 9KOCUCTEMAX,
6uocdepe
Yactp 2
43 Bl MHuoroo6pas3ue opraau3MoB II KO
44 B2 Yenosek. CtpoeHue u I KO
JKHU3HEeATeIbHOCTD
45 B3 Crpoenue u GpyHKIHOHHPOBaHHE II KO
KJICTKH, HaJIOPraHU3MEHHBIE CHCTEMBI
46 B4 HapnopranusMeHHbIe CHCTEMBI II KO
47 B5 CormnocraiieHne 0co0eHHOCTEH I KO
CTpoeHHs ¥ (PYHKIMOHUPOBAHHUS
OpraHU3MOB PACTEHHH, )KUBOTHBIX,
YeJIoBeKa
48 B6 CornocraBiieHue OHOIOTHYECKUX I KO
00BEKTOB, IPOLIECCOB, SIBICHUI
49 B7 ITocaegoBaTeNnbHOCTL OOLEKTOB, II KO
MIPOLIECCOB, SIBJICHUN B dU3HU PACTEHUH,
JKHBOTHBIX, YEJIOBEKA
50 B8 [TocienoBaTenbHOCTH OMOJIOTMUECKUX I1 KO
00BEKTOB, IPOIIECCOB, SIBICHHUIT
51 C1 Ponb pacTeHuii v JKUBOTHBIX B IT PO
NPUPOIHBIX COOOIECTBAX U B KHU3HU
4eJI0BeKa, MX oxpaHa. [ urueHa yenoBeka
52 C2 Knerka, opranusm kak OMOJI0rn4ecKue II PO
CHCTEMbI, HaZIOpPraHW3MEHHbIE CHCTEMBI
Yactb 3
53 C3 Muoroo6pa3ue opranu3MoB B PO
54 C4 Crpoenue u QpyHKIMOHMPOBaHHE B PO
KJICTKH, OpTaHu3Ma
55 C5 HanopranmsmMeHHbIE CHCTEMBI B PO
(9BOJIFOIIMS ¥ DKOJIOTHS)
A—-42 BO - 42
55 B-8 KO -8 61
C-5 PO-5
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