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2.3. EcTecTBeHHOHAYYHAs] TPAMOTHOCTb POCCUIICKHMX yYAIIUXCSA

CoBpeMeHHOE 00IIEeCTBO, B KOTOPOM JTOCTH)KCHHSI €CTECTBO3HAHUS H
HOBBIX  TEXHOJIOTMH  WIrPalOT  CYUIECTBEHHYID  pOJib,  MPEABSBISET
MOBBIIIEHHBIE TPEOOBAHUSI K BBITYCKHUKAM IIKOJIBI B OBJIAJICHUM OCHOBAMU
€CTECTBEHHOHAYYHBIX 3HAHUM W TOTOBHOCTHIO HX MCHOJIB30BATH JUIs
pelIeHus MUPOKOTo Kpyra 3ajiay npu IpoI0KEHUH 00pa3oBaHus, B JIUUYHOU
KU3HU U OOIIECTBEHHOM NESITEIHLHOCTH. B CBS3M € 3TUM CTaBUTCSI BOIIPOC O
€CTECTBEHHOHAYYHOU IPaMOTHOCTH BBIITYCKHUKOB IIIKOJIBI.

[Tog ecTecTBEeHHOHAY4YHOl TPaMOTHOCTBIO B ucciegoBanuu PISA
MOHUMAETCS CIOCOOHOCTb:

— OCBauBaThb M UCIIOJb30BaTh €CTECTBEHHOHAYYHbIC 3HAHUA A
pacro3HaHusg U MOCTAaHOBKHA BOIIPOCOB, ISl OCBOCHHSI HOBBIX 3HAHUM, IJIA
00BSCHEHHSI €CTECTBEHHOHAYYHBIX SIBICHUN U (OPMYITHPOBAHUS BHIBOJIOB B
CBS3U C €CTECTBEHHOHAYYHOW NPOOJIEMATHKON, OCHOBAHHBIX Ha HAYYHBIX
JI0Ka3aTeIbCTBAX;

— TOHUMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHHUS Kak (OpPMBbI
YEeJI0BEYECKOr0 MO3HAHMUS;

— JIEMOHCTPUPOBATHh OCBEJAOMJICHHOCTh B TOM, 4YTO €CTECTBECHHBIC
HAyKM W  TEXHOJOTHS  OKa3blBAlOT BIMSHUE Ha  MaTEpUAIIbHYIO,
WHTEJUIEKTYaJbHYIO U KYJIBTYPHYIO Cephl OOIIECTBA;

— TOPOSABIIATh AKTUBHYIO TPAXKJAHCKYIO TO3UIIMIO MPU PACCMOTPEHUU
po0JieM, CBSI3aHHBIX C €CTECTBO3HAHHUEM.

B 2006 romy BmepBble ObuM CHOPMHUPOBAHBI  IOJHOIICHHBIE
KOHIICTIMsI, UHCTPYMEHTApH M IIKaJa JJi1 OLUEHKU €CTECTBEHHOHAYYHOM
rPaMOTHOCTH, MO3BOJIAIOLINE HE TOJBKO OLICHUTH YPOBEHB
c(hOpPMHUPOBAHHOCTH €CTECTBEHHOHAYYHOW T'PAMOTHOCTH, HO W TPOBOJUTH
CpPaBHEHHMS B paMKaxX MOCIEIYIOMINX MOHUTOPUHTOBBIX UCCIIEIOBAHUM.

B 2009 rony oneHka ecTeCTBEHHOHAyYHOU I'PAMOTHOCTH HE SBJISUIACH
NPUOPUTETHOM 00JaCThI0. B CBSI3M € ATUM MHCTpyMEHTapHil HCCIe0BaHUS
JAHHOTO  IIMKJIa J1aeT BO3MOXKHOCTb  TOJILKO  OIIEHUTh B  IIEJIOM
c(hOpMUPOBAHHOCTh €CTECTBEHHOHAYUYHOW TPaMOTHOCTH 0€3 JAeTaJbHOTO
aHaJgu3a OCBOCHHUSI OTACJbHBIX E€CTECTBEHHOHAYYHBIX 3HAHWUM, yMEHUU U
KOMIIETECHIIUH. :

! Jlst Gosee IeTalbHOTO O3HAKOMIICHHS ¢ OCOOCHHOCTSMH OLCHKH €CTECTBEHHOHAYYHOW TPaMOTHOCTH CM.
«OCHOBHEIC pe3yIbTaThl MEXITYHAPOIHOTO MCCICIOBaHUs 00pa30BaTEFHBIX TOCTHKEHUH ydanmuxcs. PISA-
2006». MockBa, ICMO PAO, 2007, www.centeroko.ru



http://www.centeroko.ru/

OO0mue MoAX0abI K OllEHKE eCTeCTBEeHHOHAYYHOH IPAMOTHOCTH

15-1eTHUX yYamuxcs

EcrecTBeHHOHAy4YHasi TpaMOTHOCTh MPEIINOJaracT B paBHOM CTENEHU
MIOHUMAHUE €CTECTBEHHOHAYYHBIX NOHSATHUH, IPUMEHEHUE
€CTECTBEHHOHAYYHBIX 3HAHUI U METOJIOB, & TAK)KE Pa3MBIILUICHHUS HA OCHOBE
HayYHBIX JJOKAa3aTEIbCTB.

B kauecTBe OCHOBHBIX CO/IepPKATEJIBHBIX 00J1aCTeil eCTeCTBO3HAHMS
JKCIIepTaMu  BbIOpaHbl: «®Dusznueckue CUCTEMBbD», «CHCTEMBI KUBOH
OpUPOIB», «3eMlii M KOCMHUYECKHE CHUCTeMbl» U «TexHomoruyeckue
CHUCTEMBID».

B o6nactu MeTOd010THYeCKHX 3HAHMM O E€CTECTBEHHBIX HayKax
(3HAHUS O HayKe) HanOoyee aJeKBAaTHBIMU JJIS OTICHKH €CTECTBEHHOHAYYHOMN
rPaMOTHOCTH 15-JIETHUX ydYallUMXcsli TMPU3HAHBI CJEAYIOIINE BOMPOCHI:
«EcTecTBeHHOHAYUYHbIE HCCIICIOBAHUS u «EcTecTBeHHOHAYUYHbIE
O0OBSICHEHUS.

[Ipu Bemonunenuun 3amanuii Tecra PISA ot yuwamuxcs TpeboBaioch
BBISIBUTh WJIM CQOPMYJIMPOBATH BOIMPOCHl, HAa KOTOPHIE MOXET OTBETUTH
HayKa, JaTh HaydyHOe OOBSICHEHHE SIBJICHUM, UCIOJIb30BaTh HayudHbIE (DaKThI,
JaHHBIC WJIU JI0KAa3aTeIbCTBA JJIA MPUHATUS PEIeHUH U MH)OPMUPOBAHUS O
HUX. OTH TPU TPyNnbl KoMmeTeHUMil ObuM OTOOpaHBI B CBSI3U C HX
OOJBIIMM 3HAYEHUEM JJI MPAKTUKU €CTECTBEHHOHAYYHOTO mo3HaHus. OHu
SIBJISIFOTCSL KJTIOYEBBIMU 711 (POPMUPOBAHUS TTO3HABATEIBHBIX CIIOCOOHOCTEMH
U BKJIIOYAIOT CIEAYIOIIUE JJIEMEHThl MBICIUTEILHON JIEATEIIbHOCTH:
UHIYKIUIO U JEAYKIHIO, CACTEMHOE U KPUTHUYECKOE MBIIUICHUE, MPUHSITHE
pemennii, TpaHchopmaruio WHHOPMAIMK, APTYMEHTAIHMIO, OOBSICHECHWSI,
MOJICTUPOBAHUE U Jp.

B 3aganusx tecta PISA wucnons3oBaich pasHOOOpasHbie peaibHbIC
CUTyalliU, CBA3aHHbBIE TEM WJIU UHBIM 00pa30M C €CTECTBEHHOHAYUYHBIMU WJIU
TEXHUYECKUMHU TMpobiieMamMu. OTH MNPOOJEMbl MOXHO OOBEIMHUTH B
ciaeayroume rpynmsl: «310poBbey, «lIpuponnsie pecypeb», «OKpyxkaromas
cpena», «McTouyHMKM omacHOCTH, pUCKU» U «CBS3b €CTECTBO3HAHHUS U
TexHonorum». Kaxnaas W3 NpenoKEHHbIX CHUTYyallMid paccMaTpuBalach B
OJIHOM M3 TPEX KOHTEKCTOB: JuYHOM (CBSI3AHHOM C CaMHUM y4YallUMCS, €ro
CeMbeil, IPY3bsIMU), coyuatbHoM (CBI3AaHHOM C MECTHBIM OKPY>KEHUEM) WIIU
enobanviom (B KOTOPOM pacCMaTPHUBAIOTCSA SIBJICHUS, TMPOUCXOISIINE B
pa3IUYHBIX YTOJIKaX MUpPA).

Oco0eHHOCTH 32/1aHUII 1J151 OLIEHKH €CTECTBEHHOHAYYHOIl TPAMOTHOCTH
B 2009 roay

3aI[aHI/I$I JJI OLICHKH CCTeCTBeHHOHay‘-IHOﬁ rpaMOTHOCTH, TAKKC KaK U
I'paMOTHOCTH YTCHHA, U MaTEeMaTHUYECKOM I'paMOTHOCTH, BKIKOYAJINW TPYIITY
BOIIPOCOB, CBA3AHHYIO C TCKCTOM, B KOTOPOM OIIMChIBAJIaCb HCKOTOpasd



CUTyalldss B COOTBETCTBHUM C TIEPEUYHUCIICHHBIMU BBIIIE OOJIACTSIMU B
UCTOPUYECKOM WJIM COBPEMEHHOM KOHTeKkcTe. Kaxnaplii Bompoc-3ajaHue
MPOBEPSIJI B OCHOBHOM OBJAJ€HUE OTJEIbHBIM 3HAHUEM WU YMEHHEM, a
rpyIIa BOMPOCOB — HEKOTOPOH HX COBOKYITHOCTBIO®. B Kaxmoil rpymiie
3alaHuii OBLIM BKJIIOYEHBI BOIPOCHI, HAIMlpaBJCHHbIE HA MPOBEPKY 3HAHUS U
NOHUMAaHUS HAyYHOTO COJEpXaHUs, a TaKXke BOIMPOCHl, TpeOyrolue
MPOSIBJICHUSI €CTECTBEHHOHAYYHbIX KommeTeHUHi. KOHTEeKCT Bcero 3amaHust
npeanoiarajgl OUEHKY OBJIQJCHUS 3HAHUSIMHU IO HECKOJBKUM MPEAMETHBIM
obmactssM (Hampumep, no Qusuke u reorpaduu), a TaKKe OIEHKY
chOpMHUPOBAHHOCTH METOJOJIOTUUECKUX 3HAHUM U €CTECTBEHHOHAYYHBIX
KOMIICTCHIUM.

EctecTtBeHHOHayuHasa yacTth TecToB PISA-2009 Bkimrouana 53 Bompoca-
3alaHus, COCTABUBIIMX 18 rpynm 3aiaHuil 1Mo ONpeaerIeHHON TeMmaTuke (B
2006 roxy — 37 rpynmn 3aganuii u 108 Borpocos).

34% 3amaHuil €CTECTBEHHOHAy4YHOM 4YacTH MEXIYHAPOLHOTO TecTa
COCTaBUJIM 3aJaHUSl CO CBOOOJHBIM OTBETOM (C 3aKPBITBIM U OTKPBITHIM
KOHCTPYUPYEMBIM OTBETOM), IIPHU BBIMOJIHEHUH KOTOPBIX YYalllHecs JOHKHBI
3amnucaTh CBOM OTBET CAMOCTOSITENIBHO, HE BHIOMpAst OTBET U3 MPEAJIOKEHHBIX.

Jlons 3amaHmii co cBOOOAHBIM OTBeTOM B Tecte PISA moctemenHo
yBEIIMYMBAJIACh M JOCTUIVIAa B Hactosmiee Bpems okono 50% ot
MaKCUMaJbHOTO  Oajila 32  BBIIIOJIHEHHWE  3aJlaHWN,  OIEHUBAIOIINX
€CTECTBEHHOHAYUYHYIO TpaMOTHOCTh. [Ipu 3TOM 3amanus ¢ BRIOOpOM OTBeTa
COXpaHW/IA CBOK 3HAYMMOCTh U BMECTE C 3aKPbITO-KOHCTPYUPYEMBIMU
3aJIaHUSIMM ~ COCTaBWJIM  OCTaBIIYIOCS  TOJIOBUHY B  Iepecuere Ha
MaKCUMAaJbHBINA OaJul.

Kaxnoe 3amanue (Bompoc) MMENO CIEAYIOUIUME XapaKTePUCTUKU: THUI
BOIIPOCa, KOMIICTCHIIUS, COJACpKaHUE, CUTyalus (00JacTh MPUMEHEHHS) U
KOHTekcT. B Ilpunoxkxennn 4  mnpuBeneHsl  IpUMEpbl  3aJaHUM,
WJUTIOCTPUPYIOIIME  OLEHKY  Pa3HbIX  AaCHEKTOB  E€CTECTBEHHOHAYYHOM
IPAMOTHOCTH.

OcHOBHbBIE pe3yJabTaThl

Pe3ynpTaTel  BBINOJIHEHUS ~ y4YallUMUCA ~ pa3M4YHBIX  CTpaH
€CTECTBEHHOHAyYHOM YacTH MEXAyHapoaHbix TectoB B 2009 rony
npexacraBieHsl B Tabmuue 2.3.1. Jlng kaxaol crpaHbl B TaOIMIE yKa3aHb
CpelaHee 3HAYEHUE YPOBHA  E€CTECTBEHHOHAy4YHOW TIPAMOTHOCTH  CO
CTaHJAPTHON OIIMOKOW M3MEpPEHUs, a TaKK€ MECTO CTPaHbl CPeAH APYTHX
CTpaH C YYeTOM OLIMOKH U3MEPEHUS.

2 .
[Ipn nanbHeiimeM aHanmu3e 1MoJ OTAEIBHBIM 3afaHHEeM OyaeM HOHMMAaTh OJWH BOIPOC-3aJlaHHe, a HE UX
TpyIILy.



Tabauya 2.3.1

Pe3yabTaThl CTPAH N0 eCTECTBEHHOHAYYHOI rpaMoTHOcTH B 2009 roay

c CpegHun | CTaHaapTHas owmnbka | Mecto cTpaHbl cpeaun
Tpaha 6ann n3MepeHus APYrUX cTpaH

1. LaHxan (Kutan) 575 (2,3) 1

2. PuHNAHOMSA 554 (2,3) 2-3
3. "oHkoHr (KuTain) 549 (2,8) 2-3
4. CuHranyp 542 (1,4) 4-6
5. AnoHus 539 (3,4) 4-6
6. Pecnybnuka Kopest 538 (3,4) 4-7
7. HoBas 3enangus 532 (2,6) 6-9
8. CTpaHbl, cpeaHui Kanaga 529 (1,6) 7-10
9. Ganmn KoTopbIx OcTOHMA 528 (2,7) 7-11
10. CTATUCTNECKH ABCcTpanus 527 (2,5) 7-11
11. Huaepnangbl 522 (5,4) 7-16
12| SHa"MMO Bblle  Iop0n 520 (2,6) 1115
13.| cpenHero 6anna no [Fepmarms 520 (2,8) 10-15
14.| ctpaHam O3CP  [AuxrenwrTeitn 520 (3.4) 10-16
15. LLIBenuapus 517 (2,8) 12-17
16. Benukobputanus 514 (2,5) 14-19
17. CnoBeHus 512 (1,1) 16-19
18. Makao (Kutai) 511 (1,0) 16-19
19. MonbLia 508 (2,4) 17-22
20. Vpnangus 508 3,3) 16-23
21. Benbrus 507 (2,5) 18-24
75| Crpanst coemuui RS 02 53] 0.2
24. 62?;_—]14':0;:1_%‘:)(0:(3 Yewuckas Pecnybnuka 500 (3,0) 21-29
25. Hopserus 500 (2,6) 21-29
26| cpeaHerobannano [po.,. 499 (2,5) 22-30
27| ctpaHam O3CP  [ppanuns 498 (3,6) 2233
28. Vicnangusi 496 (1,4) 26-32
29. LLiBeuwns 495 (2,7) 25-34
30. ABCTpUs 494 3,2) 25-36
31. NaTtBus 494 (3,1) 25-35
32. MopTyranus 493 (2,9) 27-36
33. NutBa 491 (2,9) 28-37
34. Cnosaukas Pecnybnuka 490 (3,0) 29-37
35. Utanusa 489 (1,8) 32-37
36. McnaHusa 488 (2,1) 32-37
37. XopBaTus 486 (2,8) 33-39
38. Trokcembypr 484 (1,2) 37-39
39. Poccus 478 (3,3) 38-40
40. peuns 470 (4,0) 39-41
41. [ly6an (OAJ) 466 (1,2) 40-41
42. V3panib 455 3,1) 42-43
43. . |Typuus 454 (3,6) 42-44
44| CTpaHbl, CPEAHUN  [Guny 447 (2,9) 43-45
45, Gann KoTopbIX Cepbus 443 (2,4) 44-46
46. CTaTUCTUYECKN Bonrapus 439 (5,9) 44-47
47. 3HAYUMMO HUXKe PyMbIHWS 428 (3,4) 47-49
48.| cpenHero 6anna no [|Ypyrsai 427 (2,6) 47-49
49. ctpaHam O3CP [Taunang 425 (3,0) 47-49
50. Mekcuka 416 (1,8) 50-51
51. Moppaxus 415 (3,5) 50-52
52. TpuHupan v Tobaro 410 (1,2) 51-53
53. Bpasunus 405 (2,4) 52-56
54. Konymbusi 402 (3,6) 53-58
55. YepHoropus 401 (2,0) 54-58
56. ApreHTuHa 401 (4,6) 53-59
57. TyHUC 401 (2,7) 53-58
58. KasaxcraH 400 3,1) 53-58
59. AnGaHusi 391 (3,9) 58-60
60. MHgoHesus 383 (3,8) 59-62
61. KaTap 379 (0,9) 60-62
62. MaHama 376 (5,7) 60-64
63. [AzepbangxaH 373 3,1) 62-64
64. Mepy 369 (3,5) 62-64
65. KbiprblacTaH 330 (2,9) 65




Ha mnporsbkenun nByx stanoB wuccienoBanus (2003 u 2006 r1r.)
JUINAPYIOIIME MO3ULIHUU B PEUTUHIE CTpaH 3aHumana OurisHaus. B nukie
2009 r. cnincok nuaepoB Bo3rinasui [lanxaii (Kutait).

CpenHuil pe3ylbTaT POCCHUMCKHUX y4YalllMXCsl OKa3aJICsl CTaTUCTUYECKHU
3HAYMMO HMXKE cpeaHero pesynbprara mno crpanamMm O3JCP u cocraBun 478
oamioB 1o 1000-6ammpHOM 1mikanme. C  y4eToM OIIMOKH HW3MEPECHHS
poccuiickue ydanuecs 15-jeTHero Bo3pacta UMEIOT PEUTHUHT, HaXOIAIIMUIACS
B npenenax 38-40 mecTa cpeiv y4acTBOBAaBIIMX B UCCIEOBaHUM 65 cTpaH.

Ha npeapinymem stane uccnenoanus B 2006 roay cpeHuil pe3yabTat
POCCUHCKUX ydJammxcs coctaBisul 479 OamaoB, pEeWTHHT HAXOIWJICS B
npenenax 33-38 mecrta. CpaBHEHME CPEIHHMX pPE3yJIbTATOB IOKAa3bIBAET B
[EJIOM OTCYTCTBHE HW3MEHEHUH B €CTECTBEHHOHAYYHOH TIPaMOTHOCTHU
POCCUHCKUX YUalUXCS 3a MOCIETHUE TO/IbI.

OpuuHanuath W3 57 CTpaH, Y4YacTBOBABIIMX B HCCICIOBAHUSAX U
2006 r., u 2009 r., noka3zanu CyLIECTBEHHBIN POCT pe3ynbTaToB. Hampumep,
Typuus m Karap yBenmuuunu cpennuid pesynbrar nodytd Ha 30 Oasios.
Crnenyer Takke HAllOMHHUTb, YTO Ha NPEABIAYIIEM 3Tale MCCIEAOBAaHUS B
2006 r. B rpymnmy CTpaH, pe3yabTaThbl KOTOPBIX OBUIM CTAaTUCTHYECKHU
cpaBHUMBI C pe3yiabTatramu Poccuiickoit ®depepanun, Bxoauwiu CIIA u
Hopgerus. B 2009 r. o6e 3Tu cTpaHbl MPOJAEMOHCTPUPOBAIIN CYIIECTBEHHBIN
pPOCT PE3yjibTaTOB M TNEpPEUUIM B TPYyNIy CTpaH, PE3yJbTaTbl KOTOPBIX
CpPaBHUMBI CO CpeaHUM pe3yabTaroM st ctpad ODCP.

CpaBHeHHe pacnpeae/ieHHs] POCCHHCKUX YYAIIMXCH 10 YPOBHAM
€CTECTBEHHOHAYYHOIl TPAMOTHOCTH € IPYTMMH CTPAHAMH

B HCCIIEIOBAHUU PISA BBIJICIISIETCS 11ECTh YPOBHEMN
€CTECTBEHHOHAYYHOW TPAaMOTHOCTM Ha OCHOBE AHAJIN3a BBINIOJIHEHUS BCEX
3aJlaHUl €CTECTBEHHOHay4yHOM vactu Tecta PISA-2006. Dto chpenano ams
COZIEPKATEIIbHOTO TPEACTABICHUSA PpE3yJbTAaTOB OTACIbHBIX CTpPaH H
CpPaBHEHHMS YPOBHS OBJAJECHUS yUAIIMMUCA 3TUX CTPAH €CTECTBEHHOHAYYHOM
rpaMoTHOCTBbIO. B Tabmune 2.3.2 mpuBeneHO cojaepk aTelbHOE ONMUCAHUE
6 YpOBHEH €CTECTBEHHOHAYYHOW IPaMOTHOCTH B TEPMHUHAX JAESITEIBHOCTH,
KOTOPYIO MOTYT HambOosee BEpOATHO MPOJAEMOHCTPUPOBATH ydallUecs IpU
BBITIOJIHEHUH 33JJaHUM 3TUX YPOBHEU CIIOKHOCTH.

B Ilpunoxenun 4 nmpuBOIATCS NMPUMEPHI BOIPOCOB Pa3HOrO YPOBHSA
CIIO)KHOCTH W3 TATH rpynn 3aaanuil — «l[lapaukoBsiii apdext», «Onexnar,
«Mopu  Momnterion, «['eHeTnueckn MoOauUIMPOBAHHAS MHINA» U
«Duznueckue ynpaxkHeHus». OHM TOpeACTaBISAIOT Bce 6  ypoBHeEH
€CTECTBEHHOHAyYHOM TIPaMOTHOCTM M BCE TIPyHIbl KomIleTeHUWW. [l
KKJIOrO 3aJlaHHsl yKa3aHbl €ro OCHOBHBIE XapaKTEPUCTHKH, TPYIAHOCTh
3aaHUs [0  MEXKIYHAapOJHOW IIKaJle, TMPOLUEHT €ro  BBIIOJHEHUS
POCCUMCKMMU y4YalllUMUCS U B cpeiHeM 110 crpanam ODCP.



Tabnuya 2.3.2

Onucanue ypoBHeil eCTeCTBEHHOHAYYHOM IPAaMOTHOCTH B uccienoBanun PISA

)
o | HuxHas % y4-CA B
I Poccuu n
g rpaHuua cTpaax "To MOryT NpoAeMOHCTPUPOBATD yualumecs;, AOCTUILIME AAHHOTO YPOBHS
S | ypoBhs ecTecTBEHHOHaY4YHO! rPaMOTHOCTH
> 03CP
0,4% Yuawuecs, oocmuzuiue 6 yposus, mozym:
YHIHXCA | _ oripenensiTh, OOBACHITH U IPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS
I;Zfrc;f Y 3HaHUSI O HAyKe B Pa3JIMYHBIX CIIOKHBIX KU3HEHHBIX CUTYAIHX;
BemonasTe | - CBSI3BIBATh HH(POPMAIHIO U OOBSICHEHHUS U3 PA3IMYHBIX HCTOYHUKOB
3agamus | M MCTIOJIB30BATh UX JUISI 00OCHOBAHHS PA3IMYHBIX PEIICHHH.
6ypoBus | OHU SIBHO M TOCTOSHHO JIEMOHCTPHUPYIOT BBICOKHII YpPOBEHB
Tplyli}(‘;‘:;“’ cOPMHUPOBAHHOCTH  MHTEJUICKTYaJbHBIX  yYMEHWH  (Hampumep,
Cpe;me‘;w 1o | AOKa3bIBaTh M 0OOCHOBBIBATS), @ TAKKE JACMOHCTPUPYIOT TOTOBHOCTH
crpamav | MCTIONIb30BAaTh ~ CBOM  3HaHMA JUIi  OOOCHOBaHMs — PELICHHMH,
OO2CP IIPUHUMACMBIX B HC3HAKOMBIX HAYYHBIX U TCXHUYCCKMX CUTyalHIX.
OHM MOTYT HCHOJNB30BaTh CBOM 3HAHHMSA [UIS apTryMEHTALUH
PEKOMCHJAUI WM pEIICHUH, TPUHATBIX B KOHTEKCTE JIMYHBIX,
COIIMAJIbHO-9KOHOMUYECKUX U TNTOOATBHBIX CHTYAIHH.
Ilpumep 3aoanus: Ilapnukoswiii 3¢hghexm, eonpoc 5 (2 6anna),
708 mpyonocmu 709.
5 4,3% Yuawueca, oocmuzuiue 5 ypoena, mozym:
YHAIHXCH | _ pRIgBIIATH €CTECTBEHHOHAYYHBIE ACHEKThI BO MHOTHX CJOXHBIX
P;g:;: KM3HEHHBIX CHTYaIlUsX, IPUMEHITh €CTECTBEHHOHAYYHBIC 3HAHUS U
semonasTe | SHAHHUS O HAyKe B OTHX CUTYAIHsX;
3ajamms | - CPABHUBATh, OTOMPATh M OIICHUBATH COOTBETCTBYIOIIME HAYYHBIC
5 ypoBHA | 0OOCHOBAHUSI W JIOKAa3aTENbCTBA JJIsI TPUHATHS pEIICHHH B
TP%’%%ZC;H’ JKU3HEHHBIX CUTYALHAX;
Cpe;[HeM 1o | - YCTAHABIMBATh CBSI3M MEXK/y OTACIBHBIMU 3HAHUSIMU M KPUTHICCKHU
crpamam | @HAIM3MPOBATH CHTYALlHH;
0DCP - BBICTpanBaTh 00OOCHOBAHHBIE OOBSICHEHUS U JaBaTh apryMEHTAIIUIO
Ha OCHOBE KPUTUYECKOTO aHAJIM3a.
VY HuX X0pouo chopMHPOBAHBI HCCIICAOBATEIBCKUE YMEHHUSL.
Ilpumep 3a0anusn: Ilapnuxoswiii 3¢hghexm, sonpoc 7 (4.2) (2 6anna),
mpyoHocms 659.
633
4 18,2% Yuawuecs, oocmuzwue 4 yposus, mozym:
YHauXed | _ 3deKTHBHO aHATM3MPOBATH PA3IHYHBIC CHUTyallud M MPOOJICMBI, B
I;(I);C;TPI KOTOPBIX SIBHO TMPOSIBISIOTCS OTICIbHBIC SIBICHUS, W OT HHUX
semonasTe | TPEOYETCS ClleNiaTh BBIBOJ O POJIM HAYKH WIIM TEXHOJIOTHH;
3amanms | - BBIOpAaTh WM OOOOIINTH OOBSICHEHHS, OCHOBAHHbIE HAa 3HAHHIX
4 ypoBHst PAa3IMYHBIX Pa3eiOB €CTCCTBO3HAHMUA M TCXHOJIOTMH, M CBA3aTh 3TH
T%ﬂi{(f}c?’ OOBSICHGHUSI HANpPSMYK) C OTICIBbHBIMH AaCIEKTaMH YKH3HEHHBIX
cpeﬂ’He;[ 1o CHTyaLHi;
crpanav | - OLCHMBATh CBOM JIEHCTBAS M COOOIATH O CBOMX DELICHHSX,
0DCP UCTIOJB3YS TIPU 3TOM €CTECTBEHHOHAYYHBIC 3HAHHS U 00OCHOBAHWUSI.
559 Ipumep 3a0anus: Oodesicoa, eonpoc 1, mpyonocms 567.




% y4-cs B
o | HuxHas y
T Poccumn u
@ | rpaHuua Yro MOryT NpoAeMOHCTPUPOBATL Y4alumecs, AOCTUTLLME JAHHOTO YPOBHS
2 | yposHs CTPaHax ecTecTBEHHOHaY4YHOW rPaMOTHOCTH
> 03CP
3 47,2% Yuawuecs, oocmucuue 3 yposus, mozym:
y‘}‘)a”l“"c" - BBISIBUTH SICHO CQOPMYJIHPOBaHHBIC HAay4HbIC TPOOIEMBI B
occuun
MOTYT HEKOTOPBIX CHTYAIHSIX;
semonuste | - OTOOpaTh (akThl M 3HAHMS, HEOOXOAMMbIE A OOBSCHEHHUS
3aaHus SIBIICHHI;
3 ypoBHS | - IPUMEHSTH MPOCTHIC MOJIEIH HITH UCCIIEIOBATEIILCKUE CTPATETHH;
Tl?;ﬂ;{;ﬂm - HHTEPIPETHPOBATH u HaTPAMYFO UCIIOJIb30BaTh
B
7o €CTCCTBEHHOHAyYHbIE  MOHATHA M3  PAa3IUYHBIX  Pa3ziesioB
CpeaHeM 110
crpanav | CCTCCTBO3HAHHUS
0DCP - (hopMyIUpPOBaTh KOPOTKHE BBICKA3bIBAHUS, UCTIONB3YS (DaKThI;
- IPUHUMATh PELICHUS HA OCHOBE €CTECTBCHHOHAYYHBIX 3HAHUIA.
484 IIpumep 3a0anus: Mapu Monmezio, sonpoc 4, mpyonocme 507.
2 77,9% Yuawuecs, oocmuzwiue 2 ypoens, mozym:
y‘}‘)a”l“"c" - IaBaTh BO3MOXKHbBIC OOBSICHEHHSI B 3HAKOMBIX CUTYaIUsIX HA OCHOBE
occuun o
aJICKBaTHBIX HAYYHBIX 3HAHUII,
MOTYT .
BmmonasTs | - J€J1aTh BEIBOJIBI HA OCHOBE MPOCTHIX UCCIIEIOBAHMIA;
3ajaEms | - YCT@HABIMBATh NPSAMbBIC CBSI3M M OYKBaJIbHO HMHTEPIPETUPOBATH
2 ypoBHA | pe3yJbTAThl HCCICAOBAHNI MIIH TEXHOJIOTUUECKHIE PEIICHHS.
TPYIHOCTH,
82,1% B
B Poccum COOTBETCTBYIOT TOJNBKO 2 YpPOBHIO PE3YJBTATHI
CpeaHeM 110 o
crpanam | 30,7% ydaruxcst.
ODCP Beite 2 yposua — 47,2%.
Huxe 2 yposust — 22,0%.
Ipumep 3adanus: I'enemuuecku MoouGuUYUpPosanHas nuwya, 80NpPoc
409 3, mpyonocmo 421.
1 94,4% Yuawuecs, oocmuzwuue 1 yposus, umeiom
y';amﬂxc’{ - OTrpaHUYCHHBIC 3HAHHS, KOTOPbIE MOTYT NPHMEHITH TOJBKO B
occuu
3HAKOMBIX CUTYyallUsX.
MOTYT
semonaste | OHH MOTYT JIaBaTh OYEBUIHBIC OOBSICHEHUS, KOTOPHIC SIBHO CIEAYIOT
3agamus | U3 IMEIOIIUXCS TaHHBIX.
1 ypoBHS
TF;YSH;‘(;CT"I’ B Poccun cooTBeTcTBYIOT TOJNIBKO 1 ypoBHIO pe3ynbTaThl 16,5%
B
e YYAIMXCHL.
CPEIHEM 10
crpasam | BbIiIe 1-ro ypoBHs — 77,9%.
ODCP Hwxe 1-ro ypoBus — 5,5%.
Ilpumep 3a0anus: Qusuueckue ynpasxcuenus, 60npoc 3, mpyoHOCMb
335 386.
TpynHocts 3amaHust  ompenensiach  CIEAYIOIMMH  (pakTopaMu:

CIIO)KHOCTBIO KOHTCKCTA, CTCIICHBIO 3HAKOMCTBA C HMCIIOJIb3yCMbIMU B

3aJaHuHn

CCTCCTBCHHOHAYYHBIMHW  HMJACAMH, IIOHATHAMH MW  MCTOJAMU,

CJIOKHOCTBIO ICIIOYKH JOIMYCCKHX YMOBaKHIOquHﬁ, HGO6XOI[I/IMBIX I
MMoJIyd4€eHust OTBCTa, T.C. KOJIMYCCTBOM JOTallOB BBIIOJHCHUA pa60TI>I u




CTENEHBIO CBA3U OJHOrO 3Tana C NPeAbLAYLIMMU; CTENEHbI0 a0CTPAKTHOCTU
NOHATUHUHOrO amnmapara, HEoOXOAUMOro il (OpPMYJIUPOBAHUS OTBETA;
YPOBHEM pacCyXJIeHUH, 0000IIeHU, HEOOXOAUMBIX ISl (OPMHUPOBAHUS
CY’KJICHUH, BBIBOJIOB MJIM OOBSICHEHHUH.

Ha puc. 2.3.1. mpeacrtaBieHO pacnpeiesieHUue ydYalluxcsi CTpaH-
VYaCTHMI[,  [OKA3aBIIMX  pPA3JIUYHbIE  yPOBHU  CPOPMUPOBAHHOCTH
€CTECTBEHHOHAYYHON I'PaMOTHOCTH.

B cpeanem mno crpanam ODCP 1,1% yuamuxcs JIeMOHCTpUPYET
HauWBBICIIMM  6-Ol YpPOBEHb €CTECTBEHHOHAy4YHOW TIpaMOTHOCTU. B
JTUIUPYIOLIIMX CTpaHax Takux ydamuxca ot 2% no 5%, B Poccun — 0,4%
Cpennuii 6amn JaHHOW TPYMIbl paBeH wiu mpesbimaer 708 6amioB 1o
MEXIYHAPOJAHOW WIKajge. OTH Y4Yallhecs JEMOHCTPUPYIOT CIIOCOOHOCTH
INPUMEHATh  €CTECTBEHHOHAYYHBbIE 3HAaHHWA B  PA3JUYHBIX  CJIOKHBIX
KU3HEHHbIX CUTyallUsiX, OOBEAUHAT, HHPOPMALMIO U3  PA3IUYHBIX
MCTOYHHUKOB ]I 0OOCHOBAHMS CBOEW TOUKH 3peHHsl. OHU SIBHO M MTOCTOSIHHO
JEMOHCTPUPYIOT BBICOKUNA YPOBEHb C(POPMUPOBAHHOCTH MHTEIIEKTYaJIbHbIX
yMEHU# (apryMeHTalus, J10Ka3aTelbCTBA U JIp.), a TAKXKe JIEMOHCTPUPYIOT
TOTOBHOCTh HCIIOJIb30BaTh CBOM 3HAHUA JUIsi OOOCHOBAHUSI pEIICHUM,
MIPUHUMAEMBIX B HE3HAKOMBIX HAYYHBIX U TEXHUYECKUX CUTYaLIHSIX.

B kadectBe 0a30BOil TpaHUIBI €CTECTBEHHOHAYYHOM TI'PAMOTHOCTH
BBIJICJIEH 2-OM YPOBEHb, IPU JOCTHMIKEHUU KOTOPOrO y4dalMecs HAYMHAIOT
IPOSABIIATH ~ €CTECTBEHHOHAYYHbIE  KOMIIETCHLIMM, IO3BOJIIIOLIME UM
MPUHUMATh YYacTH€ B Pa3JIMYHBIX JKU3HEHHBIX CHUTYalUSX, CBSI3aHHBIX C
€CTECTBO3HAHUEM M TEXHOJIOTHEH. Ydalnuecs, TOCTUIIINE JAHHOIO YpPOBHS,
JEMOHCTPHUPYIOT CIIOCOOHOCTH JaBaTh BO3MOKHBIE OOBSICHEHHUS! B 3HAKOMBIX
CUTYyallUsIX Ha OCHOBE AaJICKBATHBIX HAYYHBIX 3HAHMI; J1€JaTh BBIBOABI Ha
OCHOBE IIPOCTBIX UCCIIEI0BAHUI; YCTAaHABINBATh MPAMbIE CBSI3H U OYKBAJIBHO
UHTEPHPETUPOBATH pE3yNbTaThl MPOCTHIX UCCJIeI0BAHUIM WIH
TEXHOJIOTNYeCKuX pemenuil. B cpennem no ctpanam OOCP 82% ywamuxcs
JOCTUTJIM WUJIU TPEBBICUIU JTaHHBIA 0a30BBI ypPOBEHb €CTECTBEHHOHAYYHOU
IPaMOTHOCTH; B JILIUPYIOIIMX cTpaHax — 6osee 90%, B Poccuun — 78%.

VYyanecs, He AOCTUTIIME BTOPOTO YPOBHS, MMEIOT, KakK IMPaBUIIO,
OrpaHUYECHHBIC 3HAHUS, KOTOPbIE OHU MOTYT IIPUMEHATH TOJIBKO B 3HAKOMBIX
curyauusix. OHM MOTYyT JaBaTb OYEBUAHbIE OOBSICHEHHS, KOTOpPbHIE SIBHO
CJIEIYIOT U3 UMEIOIINXCS JaHHBIX.

Jnst crpan OOCP Hanuuue OONBIIONW JOJM yYAIIUMXCS C HU3KUM
YPOBHEM €CTECTBEHHOHAyYHOM TIpaMOTHOCTHM (HUXKE 2-TO)  sBIIAETCS
OCHOBaHHEM TSI TIpOBeACHHS peOopM B 00pa30BaHUU C IEIBI0 00SCTICYCHUS
PaBHOIO JOCTYNa BCEM TIpa)KJaHAM CTpaHbl B IOJYYEHUU KaueCTBEHHOIO
oOpazoBanus. [Ipumepamu Takux pegopm siBisitoTcs nporpamma «Hu ognoro
orcratoiero» («No child left behind») B CIIIA u nporpamma mno 6a3oBoMy
oOpazoBanuio (Basic Education Programme, BEP) B Typuumu.
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Puc. 2.3.1. Pacmpenenenue ydJammxcsi CTpaH-yYacCTHUI[, TOKa3aBIINX
paznu4YHbIe YPOBHHU CHOPMUPOBAHHOCTH €CTECTBEHHOHAYYHOU TPaMOTHOCTH.
(Cmpanst  nokazamvl 6 nopsaoke YMEHbUleHUs NPOYEeHmMAa YYaAuWuxcs,
docmuzwux yposHs co 2 no 6).



Oddextr or pedopm, npoBoguMmbix B cTpaHax OICP, moxHO
OpOCHeANTh IO HW3MEHEHUsIM B pe3yinbTarax wuccienoBanus PISA: B
WU3MEHEHUH pacIlpeesieHHs pe3yIbTaTOB YUalluXcs 3TUX CTPaH MO YPOBHSIM
€CTEeCTBEHHOHAYYHOU TpaMOTHOCTH (cM. puc. 2.3.2). 3a mocleIHHUe TOJIbI
MPOLIEHT yYalllUXCsl, HE JOCTUIIIUX 0a30BOr0 YPOBHS €CTECTBEHHOHAYYHOMU
rpamotHOCTH, B CIIIA ymenbmmiics Ha 6,3%, a B Typuun — Ha 12,5%.

‘I HWke 2 ypoBHs O 2-4 ypoBHM O 5-6 ypoBHU ‘

|
Poccusn (2006) 73,6 4,2
|
Poccusa (2009) 73,6 43
|

O3CP (2006)

O3CP (2009) 73,6 8,5

] I

HopgBerus (2009) 77,8 6,4

Hopserunsa (2006) # 74,4 538

CLLIA (2006) 244 66,5 9
C
CLLA (2009) 18,1 72,6 9,2
]
Typuus (2006) 57,2 0
Typuusa (2009) 29,9 68,8 1,1
T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

yncno yqawmxca (8%), AOCTUNULNX KaXa0ro ypoBHs

Puc. 2.3.2. PacnpeaesieHue pe3yJabTaTOB YYalIUXCH PpfAga CTPaH MO
YPOBHSIM €CTE€CTBEHHOHAYYHOI I'PaMOTHOCTH.

B Poccun, mo manaeim ucciempoBanus PISA-2009, ne 3aduxcupoBaHo
HUKAKUX SIBHBIX M3MEHEHUW IO YPOBHSIM OBIIQJICHHUS €CTECTBEHHOHAYYHOMU
IPAMOTHOCTBHIO MEXAY JBYMsI TOCJICIHUMHU LHUKIAMU HCCIEIOBaHUS (CM.

tabm. 2.3.3).



Tabnuya 2.3.3
PacnpenesieHue pocCuiicKUX y4alUXcsl M0 YPOBHAM
eCTeCTBeHHOHAY4YHOU rpaMoTHoCcTH B 2006 u 2009 roxax

Tox YPpOBHU €CTECTBEHHOHAYYHOW IPAMOTHOCTH
Hwuxe 1-ro 1 2 3 4 5 6
2006 5,2 17,0 30,2 28,3 15,1 3,7 0,5
2009 5,5 16,5 30,7 29,0 13,9 3,9 0,4

Oco0eHHOCTH BHINOJHEHUS] POCCUIICKIMH YYalllMMUCH 3aJaHUi
ecTeCTBeHHOHAaY4YHOi1 yacTtu TecTtoB PISA B 2009 roay

[TomaBnsiromee  OOJMBIIMHCTBO — 3aaaHuii  uccinenoBanuss  PISA
BBITIOJTHEHBI POCCUMCKUMM IIKOJIbHUKAMU HUKE CPEeIHUX MEXKTyHapOIHBIX
nokaszareneid. OJHAKO €CTh HeCKOJIbKO 3aJaHMil, PE3yJbTaThl BHIOJIHEHUS
KOTOPBIX OKa3aJUCh CPABHUMBI WM BbILIE, YEM B CPEIHEM I10 BCEM CTpaHaM-
y4JacTHUKaM uccienoBanus. Kak mpaBuiio, B 3TUX 3aJaHUAX HEOOXOIUMO
ObLJIO  MPOACMOHCTPUPOBATH  HAJAM4YMe 3HAHUI 1O  PA3IUYHBIM
€CTECTBEHHOHAYYHbIM  MpeIMeTraM, JHUO0O0  MPOJIEMOHCTPUPOBATH  UX
NPUMEHEHHEe B THIOBBIX JIJI1 POCCUUCKUX IPOTrpaMM Y4eOHbIX CUTyal[UAX.

[IpuMepoM MOKET BBICTYIIATh BONIPOC 6 M3 TPYIIIBI «JM0Xa IIACTUKAY,
B KOTOPOM HEOOXOAMMO OBbUIO CpaBHUTH IUIOTHOCTH TBEPAOro Tela u
KUIKOCTH U CIeNaTh BEIBOJ O TOM, OyJIE€T JIM 3TO TEJO IJIaBaTh WA TOHYTh B
naHHOM xuakocTH. I[lo comepkaHuio — 3TO TUIOBas y4deOHas CHUTYyallus,
paccMaTpHBaromascs B Kypce (PU3MKH OCHOBHOM IIKOJBI. 3aTpyIHEHUS
MOTJIM BbI3BaTh JIMIIb (opMa OTBETa, MPEANOIararoinero 3anoJIHeHUE
Ta0auIbl, U OJM3KUE 3HAYEHUS IJIOTHOCTH BemlecTB. C 3TUM 3alaHUEM
ycnemHo cnpaBwidch 43,1% pOCCHMUCKHMX ydYallMXCi NpPH  CPEIHEM
MexayHapoaHoMm Tmokazarene 39,7%. (B Illanxae mpoIEHT BBIMOJHEHUS
ATOTO 3aaHus coctaBui 69%, a B Cunramnype — 61%).

B kauecTtBe npyroro npumepa MOKHO IMIPUBECTH 3ajaHue 4 U3 TPYIIbI
«Pa3Hple KIMMaTB», B KOTOPOM HEOOXOAUMO ObLIO BBIOpaTh OTBET,
OOBSACHSAIONINI, KaKoe BIMSHHME OKa3bIBAae€T OJIM30CTh OKeaHa Ha KIMUMar
nobepexuil. Pe3ynbrarbl pOCCUICKUX yYallluXCsl OKa3ajluCh HEMHOTO BBIIIE
CpeIHUX MEXAYHapOoAHBIX mokazatenei: 41,7% u 36,2% coorBeTcTBeHHO. B
JIpYroM 3aJlaHiM Takke Ha reorpaduyeckom wmatepuane 60,4% Hammx
IIKOJIBHUKOB (IIPU CpPEeIHEM MEXAyHapoJHOM mnokazarene 53,2%) cmoriu
IIPaBUJIO ONPEICIUTh HAIPABJIECHUE BETPA M0 YKA3aHUIO CTOPOH CBETA.

Onnako U AJisl «3HAHUEBBIX» 3aJaHUN ObUIN SIBHBIE «IIpoBajibDy. Tak, B
TOM ke rpymnne «PasHple KIMMaThD) MpeqIarajoch 3aJaHue 2, B KOTOPOM
HE00X0AMMO OBUIO BBHIOPATh OTBET, OOBSCHSIONIMA MPUYUHY CMEHBI BpEMEH
rojaa (MoOJ0XKEHUE 36MHON OCU 10 OTHOIIeHUI0 K COJIHIy B HIOHE-HIOJE U
nekabpe-suBape). K coxanenuro, nuib 44,5% Hammx ydammxcs ykazaiu
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BEPHBIM OTBET, IIPU 3TOM CPEIAHUN MEXIYHApOIHBIA IIOKA3aTellb COCTABUII
60,4%.

[Ipu ananu3e pe3yJbTaTOB BBHIMOJHEHUS POCCUUCKUMU YUallUMUCS
3agaHuil uccinegoBanus PISA mpocnexxuBaeTcs BJIMSIHME KOHTEKCTAa, Ha
OCHOBE KOTOPOT'O CTPOUTCS TpyMIa BOIPOCOB (CpaBHEHUE OCYIIECTBISAETCS C
HAIIMMU OOIIMMU pe3yJibTataMu). [Ipu sToM cpenu 3amanuid, TPOBEPSIOMINX
OIHM M TE€ K€ YMEHHsS, Jy4ylle BCEro BBINOJHAIOTCA 3aJaHUs Ha
OMOJOTUYECKOM MaTepHale.

[IpumepoM 371eCh MOXKET CIIYKUTh Tpymnna «/[ukuii oBec», B KOTOpOU
pe3yJibTaThl BCEX 3aJlaHMil  OKa3aJluCh HAa YPOBHE BBIIIE CPEIHUX
MEXKIyHApOAHbIX ToKazaTened. Tak, 63% Hamux ydamuxca (cpeaHuid
MEXKyHApOAHbIN pe3ynbTaT — 60%) yka3anu npaBuiibHbIA 0TBET («PacTenue
MOJIyYUT OOJBIIE CBETAa») Ha BOIPOC O TOM, KAaKO€ IMPEUMYIIECTBO AAET
COpHsIKY Oosee Bblcokuid credenb. 40% cymenun OOBSICHUTb, IOYEMY
CKallMBaHME TpaBbl  HECKOJBKO pa3 3a CE30H  MPEJOTBPALIAET
pacrpocTpaHeHUEe AMKOro OBca (CPpEeIHUM MEXIyHApPOJHBIM TOKa3aTelb —
31%). Cmornu BeIOpaTh NPaBUIIBHYIO THIIOTE3Y MO OMUCAHUIO X0/1a OMBITA 110
IPOpacTaHUIO OBca 56% HAIMX NIKOJbHUKOB MPHU CPEAHEM MEXKITYHAPOIHOM
nokasarene 43%.

Camble HU3KHE TTOKA3aTEIU MPOCIEKUBAIOTCSA JI 3aJIaHH, B KOTOPBIX
O0CYXX/IalOTCSl CHUTyallud, CBSI3aHHBIE C HCIOJIB30BAHUEM Pa3TUYHBIX
TEXHUYECKUX YCTpOMCTB M TexHoyiorui. K coxkaneHnio, 3TOT (akT BIIOJHE
OOBSICHUM B paMKax TeX W3MEHEHUW, KOTOphle HaOMIOAAlTCI B
npenogaBanu  ¢u3nku. CoKpallleHne Y4YeOHOro BPEMEHM Ha H3y4Y€HUE
npeaMeTa U BBEJCHUE B KypC OCHOBHOM IIKOJIBI HOBBIX COJEPKATEIbHBIX
CAVHMI] TPUBEJIO K MHTCHCU(UKAIMN y4eOHOTrOo mporiecca. « IKOHOMHUTHY
BpeMsl yuUuTeIs MPEANOYUTAIOT, «ype3ash BONPOCHI, CBS3aHHBIE C
MPUMEHEHUEM H3YYEHHBIX (DU3UYECKHUX SIBICHUM M 3aKOHOB, a TaKXKE YMCIIO
MpakTU4YeCKuX paboT. TeM cambiM U3 TpeaMeTa «BBIMBIBAIOTCS)» Ba)KHbBIC
PUKJIAIHBIE BOIIPOCHI.

B pe3ynprarax pocCHiICKMX y4dalllUuXcs B SBHOM BHUJE MPOCIEHKUBACTCS
Y BJIMSIHUE BHEIIKOJbHON HH(popmanuu. Tak, B ABYX Ipynrax 3aJaHui
«AHTHOMOTUKN» U «baKTepuu B MOJIOKE» 3aTparuBajics BOIMPOC O JACHCTBUU
antuOnotukoB. Ilpum otBete Ha Bompoc «Ha uYTOo HemocpeaCcTBEHHO
BO3/ICHCTBYIOT aHTHOMOTUKH?) TPOIEHTHI BHIMOJHEHUSI PACIIPEACIUIUCH 10
JUCTPAKTOpaM ClIeIyIoUMM 00pa3oM: Ha kamenb — 16,8%, Ha 601 — 16,1%,
Ha Oaktepuu — 37,2%, Ha Bupycbl — 31,8%. (Cpennuii mMexayHapOIHbIN
nokaszarenb — 42,9%). OueBuAHO, HAIIKM y4alllMecsl 3HAIOT, YTO aHTUOMOTUKHU
BO3/ICHCTBYIOT HA MHUKPOOPraHU3MbI, HO HE MOHUMAIOT, HA KaKhe UMEHHO,
MOCKOJIbKY TIPU M3Yy4YEHUU OUOJOTUM HTOMY BOINPOCY BHUMAHUS HE
yAEISAETCA.

OnHako OTCYTCTBHE MPEIMETHBIX 3HAHUW HE IMOMEIIAJ0 HalluM
IIKOJbHUKAM YCIIEIIHO OTBEYaTh HAa BONPOCHI O TOM, KakK BIHSIOT
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AHTUOMOTUKU Ha MUKpoOpraHusmbl. Tak, 52,8% poCCHMCKUX IIKOJIHHUKOB
(mpu cpenHeM MeEXAyHapoJIHOM mokazatene 45,2%) cyMmenu NpaBUIbHO
OOBSICHUTH, MOYEMY H3 MOJIOKA, COJEPIKAIEero aHTUOMOTUKH, HE MOXKET
noJyuutbes: Horypt. 71,5% yuwammxcs (mpu cpeaHeM MEXAYHapOJIHOM
nokaszarene  69,1%) cMmoriM  mOpaBWIBHO — BBIOpaThb  apryMEHTHI,
MOATBEPKIAIOIIME OMACHOCTD MPUEMa aHTUOMOTUKOB 06€3 HE0OXO0IUMOCTH.
Ananu3 BbimosiHeHUs 3agaHuii  PISA-2009, mnpejacTaBiieHHBIX B
paznu4yHOi ¢dopmMe, MOKa3bIBAET, YTO MPHU BBHINMOTHEHUH 3aJIaHUN C BHIOOPOM
OTBeTa HAONIOMAIOTCS MHUHHMAJIbHBICE PACXOXKIEHUS CO  CpPEIHUMHU
MEXKIyHAapOJIHbIMH pe3yinbTaTaMu. OmHAKO ISl 3aJaHui C pa3BEPHYTHIM
OTBETOM 3TH PACXOXKJCHUS CTAHOBSATCS OoJyiee CYHIECTBEHHBIMU. TO €cTh
MOMUMO COJEPKATEIbHBIX MPOOJEM POCCUUCKUE YYaIIUECs HCIBITHIBAIOT
TPYIHOCTH TIPU CAMOCTOSITEIHHOU (POPMYIMPOBKE OMUCAHUN, OOBICHCHHUHN H
BBIBOJIOB. DTO CBUACTENBLCTBYET O JAePUIIUTAX B CHOPMUPOBAHHOCTH YMEHUI
MMCbMEHHOMN PeuH C UCIOJIb30BAHUEM €CTECTBEHHOHAYYHOW TEPMUHOJIOTHH.

B pamkax uccinenoBanus PISA-2009 Bce BKJIIOUEHHBIE B TECTUPOBAHUE
3alaHdsl MOKHO paclpeiesuTh Ha TpU TPYyHIbl B COOTBETCTBUU C
IPOBEPSEMbIMU €CTECTBEHHOHAYYHBIMU KOMITETCHIIUSIMHU:

—  pacnosxasarue u NOCMAHOBKA HAYUHbIX 80NPOCO8,

— HayuyHoe 00bsCHeHUe A81eHUl;

—  UCNONb308AHUE HAYYHBIX OOKA3AMENbCME.

B 3ajmaHusx Ha pacno3HaBaHHe W NMOCTAHOBKY HayYHBIX BOIIPOCOB
OT yyauuxcsi TpeOoBanoCh MPOSIBUTH YMEHUS BbIACISATh MPOOJIeMbl, KOTOPbIE
MOTYT HCCJIEIOBAaTbCSI HAYYHBIMH METOJIAMU, ONPENENsATh HCTOYHUKU U
BBIICNIATh KJIIOYEBBIE CJIOBA, HEOOXOMUMBbIE IS TOMCKa HWH(POpMAIIUH,
pa3nyaTh OCHOBHBIE MPUEMbI €CTECTBEHHOHAYYHBIX UCCIEA0OBAHUN.

Psn  3apmanuii, mnpoBepsomuXx — CPOPMUPOBAHHOCTH  JAHHOM
KOMIIETEHLIUH, OBLI MOCTPOEH IO €IMHOW MOJENW: Npeajarajoch JABa-TpU
BOIIPOCAa M CHPAIIMBAIOCh, HA KAKUE M3 HUX MOYKHO IOJIYYUTh OTBETHI C
MOMOIIIBIO HAYYHBIX YKCIIEPUMEHTOB. Pe3ynbTaThl BBIOIHEHUS 3TUX 3aJaHU
HUKE CpEeIHMX MEXKIyHapoAHbIX IMoka3aTteneid. Hampumep, Bompoc u3
rpynisl «JlecHbie moxaps» — 62,4% (cpenHuid MeXIYHAPOIHBIN pe3yabTaT—
70,3%), Bompoc wu3 rpynmbl «CosHeuHble Oatapen» — 48,9% (cpennuit
MEXAYHapOIHbIN pe3yabTatr — 72,7%).

OpHako Korja HaIUMX YYallMXCS TOMPOCHIA CaMOCTOSATEIHHO
chopMyIupoBaTh BOMPOC JUJIi BO3MOXKHBIX HAYYHBIX HCCIIEIOBAHUI,
pe3yibTaT MPEBBICHII CpPEJHUE MEXKIyHApOJHbIE TOKa3aTeau: Bompoc 3
rpynimsl «I[lomymika 6e3omacHoctu», PO — 35,9%, cpeanuit MexIyHapOIHBIHN
MPOLICHT BBITTOIHEHUS — 25,4%.

Paznuynpie TUNBl 3aJaHU  TPOBEPSIM TMOHUMAHUE OTAEIIbHBIX
IPUEMOB MpPOBEACHUS HAOIIOJEHUN M ONBITOB: (DOPMYJIHMPOBKA THIOTE3bI
OTbITa, BHIOOP AKCHEPUMEHTATbHONW YCTAaHOBKHM, MOHHUMaHHE Ha3HAYCHUS
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000pyIOBaHUs, WCIOJB3YIOMIETOCSd TPU MPOBEICHUM HAOIIOJCHUN WU
OTBITOB, aHAJIU3 XOJIa OTBITA.

Haumensbive 3atpyiHeHUs] pOCCUNUCKUE MIKOJIBHUKU UCTIBITHIBAIN MPU
dbopmynupoBke 1enu uccienoBanus. Tak, B rpymnmne «Jlukuii oBec» BbIOpaTh
BEPHYIO MPOBEPSEMYIO TUIIOTE3Y MO OMHUCAHUIO OMbITa cMOriu 56% Hammx
yUallluXCcsl TpU CpellHEM MeXIyHapoaHoMm mokaszatene 42%. B rpymnme
«3eJeHble MapKu» BBLACIUTH LEIb UCCIIEIOBAHUS yAanoch 66% IMIKOJIbHUKOB,
YTO COOTBETCTBYET CPEHEMY MOKA3aTeNsIM 110 BCEM CTpaHaM-ydacTHUIaM. B
rpynne «llonesnbie  BuOpamuu» 17%  HammMxX  yYammxcs CMOTIIU
CaMOCTOATENHFHO CHOPMYIUPOBATH IIE€JIb OMBbITa (CPEAHUN MEXTYHAPOIHBIN
pe3yabTatr 19,2%).

Heckonbko Xyke CpelHHX MEXKIYHApOJHBIX IIOKa3aTeJaed Halu
IIKOJBHUKU CIPABJISIIOTCS C aHAJIM30M PE3YyJbTAaTOB ONBITOB. Tak, s
3alaHusl U3 TPYNNbl «AHTUOUOTHUKHY CPEIHUN TMPOIEHT BBIMOJIHEHUS
coctaBuil 51% (cpeaHuit MeXIyHApOIHBIA pe3yabTar 55%), sl ombiTa U3
Ipynnbl  «OKCIEPUMEHT 10 MHUIIEBAPEHUIO» OJTH JaHHBIE COCTaBUIIU
cootBeTcTBEHHO 60% 1 65%.

HauOounbiiee 3arpyaHeHHE BbI3BAJ BOMPOC U3 TPYyHNbl «3elieHbIe
NapKu», B KOTOPOM HEOOXOJUMO OBLIIO OOBSCHUTH, TOUEMY IPHU UCTBITAHUU
pPa3IUYHBIX BUJOB YIOOpEHWUH OIHO M TO K€ yJOOpEeHHE BHOCWJIM Ha
HECKOJIBKO YYaCTKOB, PacCIOJI0KEHHBIX B Pa3HbIX MECTAX OINBITHOTO y4YacTKa.
Boinenuts  pomonHUTENbHBIE  (DAKTOPBI, BIMSIONIME HA  IPOBEICHHE
HKCIEPUMEHTA, CMOIIH JIUIIb 23% POCCUICKUX MIKOJIBbHUKOB IPOTUB 39% 110
CpelHEMY MEXAYHapOJIHOMY MOKa3aTello.

K coxaneHuto, B OTEUECTBEHHBIX H3MEPUTEIBHBIX MaTepuaiax He
BCTPEUAIOTCS 3aJaHus Ha ONPEACIICHUE KIIOYEBbIX CJIOB IMPU IOUCKE
HeoOxonumon wuHbopmanuu. Mbl 10 CHUX TOpP HE OCO3HaIM Ba)XHOCTh
dbopmupoBanug ymeHuil 3ppexTuBHOro novcka uHpopmauuu B MHTepHere.
Kak crnenctBue, ¢ COOTBETCTBYIOLIMM 3aJJaHUEM TaKOro TUMA (M3 TPYMIbI
«OCTpOB MUHTBUHOBY) CHPABHIIOCH UL 55,9% poccUiiCKUX ydaluxcs Mpu
CpellHeM MexXIyHapogHoMm mokazarene 68,3%. (s cpaBHEHHS MOXHO
MPUBECTU Pe3yJIbTaThl YUalIUXCs JUAUPYIOUUX cTpaH: B SAnonuu 85%, a B
HOxnoit Kopee 80% yyammxcss He HCHOBITHIBAIOT 3aTPYJIHEHUH C
bopMyTUPOBKOI HHGOPMAIIMOHHOTO 3aMpoca).

CdopmupoBanHocth komneTeHnn «HayuHoe o0bsicHeHHe SIBJIEHMIN
ompenensiach NpU  MOMOLIM  33JaHuii, TpeOyrolmHuX MNPUMEHEHUS
€CTECTBEHHOHAYYHBIX 3HAHUI B Pa3JIMUHBIX JKU3HEHHBIX CHUTYyalUsX,
pacrno3HaBaHMsI HAYYHBIX OMHCAHUM, OOBSICHCHWA W MPOTHO30B, IIOHUMAHHUS
XapakTepa MPOTEKAHUS SBJICHUHA W  IPOTHO3UPOBAHUS  BO3MOXKHBIX
M3MECHECHUU.

Poccuiickhe ydyamniuecs Ha ypOBHE CPEIHMX MEXKIYHapOIHBIX
pe3yJbTaTOB CHPAaBISUINCh C 3aJaHUSIMH Ha TPUMEHEHUWE 3HAHUU B
CUTyallMsIX, OOCYXKJAaeMbIX Ha YPOKax pa3IMYHbIX €CTECTBEHHOHAYYHBIX
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npeameroB. Tak, Hampumep, 89,1% HamMX MKOJBHUKOB (CpenHui
MEXIyHApOIHbIA pe3ysbTar 88,6%) BHIOpaIu METANIMYECKYIO JIOKKY (Kak
o0nagaroulyr0 caMoOid BBICOKOM TEIIONPOBOJHOCTBIO) TIPU CpPaBHEHUU
CKOPOCTH HarpeBaHUsl JIOKEK U3 pa3HbIX MAaTEPHAJIOB.

HauOonpiine TpyAHOCTH BO3HUKIM B CHUTYalUSX MHPOrHO3UPOBAHMS
BO3MOXHBIX U3MeHeHui. [IpuBenemM nBa npumepa Takux 3aganuii. B Bompoce
rpynmbl  «OCTpOB TNHHTBHHOBY» HEOOXOJMMO OBLIO HAa OCHOBE TEKCTa
OOBSCHUTD, MTOYEMY HAa OCTPOBE MOTJIAa CHU3UTHCS YHCICHHOCTh NMUHTBUHOB.
[Ipu 5TOM B TEKCTE yKa3bIBajIOCh, YTO OCTPOB HAXOJMTCS B 3aJIMBE BOJIU3U
ropojia, HaceJleHHE KOTOPOro pociio OblcTphiMH Temmnamu. Jlumbs 36,1%
POCCUNCKUX IIKOJIHHUKOB CMOTJIM YCTAHOBUTH 3Ty JOCTATOYHO MPOCTYIO
NPUYMHHO-CJICICTBEHHYIO CBs3b. B 3amanuum w3 rpymnmsl «Temmeparypa
BO3[lyXa Ha 3emiie» HEOOXOAUMO OBbLJIO MPHUBECTH MPUYHMHY, MO KOTOPOU
YMEHBIIICHUE KOJNYECTBA JIECOB MOXKET MPUBECTH K YBEIUUYCHUIO KOJTMYECTBA
yrJIeKucaoro raza B armocdepe. Jlumb 27,7% HaAMMUX ydaluxcs CMOTIIU
yKa3aTh Ha yMeHbleHue porocunresda. (CpeaHuit MexayHApOIHBIN MPOLIEHT
BBITIOJIHEHUS ATOTO 3a/1aHus coctaBuil 34,5%).

I[Ipu  mpoBepke  ypoBHS  CHOPMHUPOBAHHOCTH  KOMIIETCHIIMH
«Acnosib30BaHHEe HAYYHBIX [I0KAa3aTeJbCTB)» HCIOIb30BAIUCH 3a7aHus,
IIPY BBITIOJTHEHUU KOTOPBIX HEOOXOAUMO OBLIO TPOJEMOHCTPUPOBATH YMEHUS
UHTEPIPETUPOBaTh  HayudHble  (GakTl W JaHHBIE  HCCIEJOBaHUM;
(dbopMyIMpOBaTh BHIBOJBI; BBISBISATH MPEIIONIOKEHUS, (PAKThl WU JIaHHbBIE
UCCIIEIOBAHUM, JIekKaIIUEe B OCHOBE JOKA3aTENIbCTB MU BBIBOJOB; OLIEHUBATh
MOCJICICTBUS MPUMEHEHUS IOCTUKEHUN HAYKU U TEXHOJIOTHUHU.

OcraHoBuUMCS Ha pe3yjbTaTax BBINOJHEHUS 3aJaHUN, B KOTOPBIX
TpeOOBaIOCh ~ MPOAHATM3UPOBATh JIaHHBIC HAONIOJACHWH W ONBITOB,
npejAcTaBieHHbIe B BHUje rpadukoB U nuarpamMm. Hecmotpst Ha TO, 4TO B
nocJjiefHee BpeMs BOIPOCY MOHMMaHus rpaduyeckod MHGOpMAIUU CTalo
yAensaThca  OoJsiblie  BHUMaHUS (00 OSTOM  CBHUJIETEIILCTBYET aHaIU3
KOHTPOJIbHBIX W3MEPUTEIbHBIX MaTepUalOB [JIsi UTOTOBOM aTTeCTallMM 3a
KYpC OCHOBHOM IIKOJIbI MO (U3UKE, OMOJIOTUH M reorpaduu), pe3yibTaThl
HallMX  [IKOJIbHUKOB  OCTalOTCSl  [OKAa  HEMHOIO  HIKE  CPEeIHHX
MEXKTYHAPOIHBIX MTOKa3aTeIIeH.

[Ipu ananm3e rpaduKoOB OTOT pa3pblB HE CTOJb 3aMeTeH. Tak,
HaAIpUMep, BBIOpATh MPaBUIIBHBIN BBHIBOJ HA OCHOBAaHUHU OJHOTO Tpaduka o
BBIPAOOTKE 3JIEKTPOIHEPIUU COJIHEYHOW OaTapeeld B TE€UEHHE CYTOK CMOIJIU
72% wamux ydammxcs (CpemHuNd MEXIYHApOJHBIA Tokaszarenb — 77%);
BEIOpAaTh BBIBOJ, HA OCHOBAHHWHM CpPaBHEHHUS Tpex TpadukoB (pocT ducia
OakTepuil M pa3HbIX Temmeparyp) cMmoriu 71% MIKOJIBHUKOB (CpemaHuil
MEXTyHApOIHBIN TTOKa3aTedb — 73%), MOCTpOUTh OOBSICHEHHE HA OCHOBaHUU
CpaBHEHMS JABYX TrpadUKOB O JCHCTBUM peMHEH O0e30MacHOCTH U
KOMOMHUPOBAaHHOM cHCTeMbl 3amuThl cymenu 23,3% yuvamuxcs (cpenHui
MEXAYHapOJIHbIN TToKazarenb — 27%, 3ajjaHue ¢ pa3BepHYTHIM OTBETOM).
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Opnako 3aianue, B KOTOPOM i (POPMYJIUPOBKHU BBIBOJA HEOOXOIUMO
ObUI0O OAHOBPEMEHHO MPOAHAIM3UPOBATH JaHHble TrpaduKa CpeIHUX
TEeMIIepaTyp U JuarpamMmy ocaakoB (rpymmna «Pa3Hble KIMMaThD)), 0Ka3al0Ch
BBIIIOJTHEHHBIM POCCUMCKMMM IIKOJbHHUKAMH CYHIECTBEHHO XY)KE, YEM HX
3apyOeKHBIMU CBEPCTHUKAMU (COOTBETCTBEHHO 34% 1 47% BBINOTHEHUS).

Heckonbko M3 NpeNJIOKEHHBIX B UCCIENOBAHUM 3aJlaHUN TpeOOoBaIH
UCIIOJIb30BAHUSI OLIEHOYHBIX PAcCyeTOB NP AHAIM3€ JAaHHBIX. JTHU 3aJaHUs
BBINOJIHSAJIUCh  POCCHUMCKMMHU  YYalllUMHUCSl XYK€, YE€M aHAJIOTMYHbIE 10
JesITeIbHOCTH, HO 0€3 MPUMEHEHHs] MaTeMaTHKU. Tak, HanpuMep, B BOIPOCE
rpynnsl - «baktepun B MOJOKe» TpeOOBaJOCh CpPaBHUTh CKOPOCTh
pa3MHOXKEHUSI OAKTEPHI MO JaHHBIM B TaOJULE NMPOMEKYTKaM BPEMEHU OT
OJIHOTO J0 Jpyroro JAeJIeHHs JUIsi pPa3HbIX BHJIOB OakTepui. YCHEIIHO
COpaBWINCH € 3TUM 3agaHueM 60,5% HammMx ydamuxcs OpH CpeaHEM
MeXyHapoaHoM nokasatene 63,1%. Haubomee cioxxHbIM OKa3ancs BOIpoc 2
u3 rpynnsl «OCTpOB NMUHTBUHOBY». 37€Ch Ha OCHOBAHWM JAHHBIX TAOJIMIIbI
HEO0OX0AMMO OBUIO OLIEHUTHh MPOLIEHT BBDKMBIIMX MOJIOABIX MUHIBUHOB (10
YHUCIIy OTJOKEHHBIX SIMI] M YUCIY BBDKUBIIMX ITEHIIOB) U Ha OCHOBAaHUU
NOJIyYEHHBIX JIaHHBIX CPAaBHUTH 3AIIMIICHHOCTh MECT [Jisi THE3/I0BAHMUS.
JIumie  37% pOCCHIICKMX IWIKOJIBHUKOB CIPAaBWINCh € 3THM 3aJaHUEM
(cpennuit MexayHapOIHbIN pe3ynbTaT — 47,4%).

Xodercs OTMETHTh €II€ OJHM THIl 33JaHUi, aHAJIOrOB KOTOPHIM B
OTEYECTBEHHOM IIPAKTUKE, KaK IpaBUiIO, HE BCeTpedaercs. B Takux 3agaHusx
OpeiaraloTcs JaHHble HaONIONEHHS WIM ONbITa U CHpPalIMBaeTcs,
JIOCTATOYHO JIM MMEKOUIMXCS JAaHHBIX JUIsl TOrO, 4TOOBI CAENAaTh yKa3aHHBIM
BbIBOA. /[l ycCHemHoro BBINOJHEHHS HEOOXOJMMO YMETh BBIIEIATH
JIOTIOJTHUTEIbHBIC BHEIIHUE (PAKTOPBI, KOTOPhIE MOTJIM OKa3aTh BIHUSHHUE Ha
pe3yNbTaThl HAOIIOACHUS WA ONBITA, U OLICHUBATh UX BIMSIHUE.

[IpumepoM Takoro 3ajJaHus MOXKET CIY>KUTb BOINPOC M3 TPYIIIbI
«OCTpOB TNHUHIBHHOB», B KOTOPOM Ha OCHOBAHMM [J@HHBIX O YHCIE
OTJIO)KCHHBIX SUI[ U BBDKUBIIHUX NTEHIOB HEOOXOIMMO OBLIO CHeNaTh BBIBOJ
0 HejocTaTke uHpopMalu st 000CHOBAHHOM (HOPMYIUPOBKU TEHJICHIIUU O
pocTe YMCIeHHOCTH NTull. JInmb 25% Hammx ydamuxcsi CMOTJIA JaTh OTBET
Ha 3TOT Bompoc. OYEeBUIHO, UMEET CMBICI BHEAPUTH B OTEYECTBEHHYIO
IPaKTUKY YIPaXKHEHUS TAKOro THIIA, IIOCKOJBKY IIPM HX BBIIOJHEHUU
dopMupyeTcss JIOCTaTOYHO Ba)XHOE YMEHHUE, SBIAIOIIEECS OJHUM U3
OCHOBOITOJIATAIOIIUX MPU KPUTUYECKOM OCMBICICHUU JAHHBIX HAyYHBIX
HCCIICIOBAaHU.
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FeHI[ele)Ie pa3jniusi B eCTeCTBeHHOHay‘IHOﬁ IrpaMOTHOCTH pOCCHﬁCKHX
Yaammxcs

B uccnenoanuu PISA 2009 r. BBIABIISUIUCH pa3iUyuUs PE3YJIbTATOB IO
reHjepHomMy npusHaky. Tak, ais 21 crpansl 3adUKCUpPOBaH 00Jiee BHICOKUMN
YPOBEHb €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH Yy IOHOIIEW MO CPAaBHEHUIO C
neBymikamu. HauOonbime otnuuus nHabmopatoress B CIIA, TI'epmanuu,
Konym6uu u Jluxtenmreiine. O0parHas cutyamnus oTMeueHa B 11 crpanax,
r7ie JIEBYUIKUA MPOJAEMOHCTPUPOBAIA 00Jiee BBICOKHIM YPOBEHB MOATOTOBKH.
Jlunepamu 3nece cranu Ouunauaus, Cinosenus, ['perusa u Typiusi.

Hna  ydactHukoB wu3 Poccuiickon ®Denepanud  CTaTUCTHYECKU
3HAUUMBIX pa3IMuMil MEXAYy pe3yJibTaTaMu IOHOLIEW U JIEBYIIEK He
BbIsIBIIEHO. [Ipy 3TOM 5Ta TeHAEHUWS NPOSIBUIACH HE TOJBKO B CPEIHUX
pe3yibpTarax Mo CTpaHe, HO MU B PACHpPENCNICHUH IOHOUIEH W JEBYLIEK MO
YPOBHSIM  €CTECTBEHHOHAay4yHOW rpaMoTHOCTH. OpHako pasnuuus B
BBITIOJTHEHUU OTHACNBbHBIX 3aJaHUSIX MEXKIy FOHOIIAMU ¢ JIeBYIIKaMU
MPOCJICIKUBAIOTCS U JJISI HAIIMX YYaIIuXcsl.

JIeByIIKM MPOJEMOHCTPUPOBATIN JIYUIIUE PE3yIbTaThl BBITOJIHEHUS
3aJlaHU#, CBA3AaHHBIX C MOMCKOM HH(popmainuu. Tak, B NEpPBOM BOIpOCE
rpynnbl  «3elieHble TapKu» HeoOXOAUMO OBLIO BBIJIEIUTH BO3MOXKHBIC
MCTOYHUKU MHPOPMALIUUA O COXPAHEHUHU TPABSHOTO MOKPOBA. 371€Ch CPEIHUN
MPOLIEHT BBINOJIHEHUS Yy JeBylIeK coctaBui 81,9%, a y roHOLIEH IUIIb
75,9%. B ogHom u3 3amanmii rpynmbl «OCTpOB MUHTBUHOBY» TPEOOBAIOCH
BBIOpaTh KJIIOYEBBIE clioBa Il moucka B MuTepHere wuHdopmanuu o
pe3yJibTaTax UCCIEAOBAHUS, KACAIOIIEroCsl paclooKEHUs THE3]l MTUHIBUHOB.
B sToM cityuae Taxxke pe3yiabTaThl AeByuiek (58,8%) Takke OKa3alKCh BbILIE,
yeM y toHoue# (53,0%).

Kpome TOro, neBymiku Jiydiie BbBINOJHSIW OTIEIbHBIE 3aJaHus,
CBSI3aHHBIC C TOHUMAHHEM X0]1a ONIBITOB U Ha3Ha4YeHMs o0opyaoBaHus. Tak, B
BOIpOCE 2 TPYMIIBI « IKCIEPUMEHT MO MUIIEBAPEHUI0», B KOTOPOM CJIEI0BAJIO
OOBSICHUTh Ha3HAYEHUE MCIOJIb30BABIIETOCS B JKCIEPUMEHTE YCTPOUCTRBA,
pesyinbTathl coctaBuin 46,4% nnsa nesymek u 39,9% pns wonomen. B
BOIpoce 4 TOM ke TPYIIIbI 3aaHui TpeOOBaOCh MOJATBEPIUTH BBHIBO/I OIBITA
M0 JICWCTBUIO MHILEBAPUTEIBHOIO COKa Ha MHILY, CPEAHUE MPOLECHTHI
BBIIIOJIHEHMS OKA3aJIMCh COOTBETCTBEHHO 64% 1 56,5%.

EnuHcTBEHHOE 3a7aHue, B KOTOPOM PE3YJIbTaThl FOHOIIEH OKa3ajluch
CYIIECTBEHHO JIy4ll€ pe3yJIbTaTOB JIeBYIIEK (COOTBETCTBEHHO 26% u 13%) —
3T0 3amanve 4 u3 rpymnnbl «Temmeparypa Bo3gyxa Ha 3emie». B Hem
TpeOOBAIOCH yKa3aTh UCTOYHUKHU SHEPTHH, IPU padOTE KOTOPHIX BHIACIACTCS
yriekucneiii ra3. [loutm B nABa pa3za OoJblie IOHOIICH, 4YeM JEeBYIIEK
MPOSIBUIIA 3HAHKUE O TOM, YTO MOJIyYEHHUE SACPHON U reoTepMaIbHON SHEPrus
HE CBSI3aHO C CXKHIMAHMEM HCKOMAaeMOro TOIUIMBA, a, CIEJ0BATEIbHO, HE
MOXKET YBEJIUYMBATh KOHIIEHTPALIMIO YTIIEKUCIIOTO Ta3a B aTMocdepe 3eMIIH.
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[To ocTanbHBIM BOMpPOCAM pa3IMYMs HE SIBISIOTCS CTATUCTUUYECKU
3HAYMMBIMHU, OJHAKO MPOCIEKUBACTCS TEHACHIUS BJIUSHUS KOHTEKCTa Ha
pe3yJIbTaThl BHIIOTHEHHUS OTJEIBHBIX TPy 3aIaHUH.

Kak mnpaBwio, A€ByHmIKM HEMHOrO JIy4yll€ BBIIOJHSIOT 3aJaHus,
CBSI3aHHBIE C BONpPOCAMU OMOJOTMU U MPOOJIIEeMaMH COXpPaHEHHUsS 30POBBS.
[IpuMepamMu MOTYT CIYKHUTh CIEAYIOIINE 3aJaHUS:

— I'pynma «AHTHOMOTHKW», BOIPOC, B KOTOPOM HEOOXOIUMO OBLIO
BBIOpATh apryMEHTHI, TIOJTBEPKIAAIONINE OMACHOCTh MpHUEMa aHTUOMOTHKOB
0e3 He0OXOIMMOCTH.

— I'pymma «Monoko», aBa BOmpoca, B KOTOPBIX HAa OCHOBAaHUU
uHpopMaruu W3 TaOnMIBl  HeoOXxoAMMO  ObUIO  cHOpMyIUpPOBATH
JI0OKa3aTeIbCTBa, OJHO U3 KOTOPBIX MOATBEPXKAAET MPEAIONKEHHOE
YTBEPKIAEHUE, & BTOPOE — OMPOBEPTaET €TO.

— I'pynmna «Ilone3nsie BUOpaiuu», BONPOC, B KOTOPOM HEOOXOIUMO
OBLJIO COOTHECTH MH(MOPMAIUIO O MPOOIEeMax COXpaHEHHUs ClyXa U3 PasHbIX
4acTel TEKCTa.

FOHomwm 4yTh Jiyyiiie 0TBEYAIOT Ha BOMPOCHI, CBSI3aHHBIE C MAaTEPUATIOM
GU3MKK ¥ WCTHOJB30BAHUEM  PA3IUYHBIX TEXHUYECKHUX  yCTPOUCTB.
[IpumepamMu MOTYT CIYKHUTh CJIEAYIOIIHNE 3aJaHHUS:

— I'pynnma «llomymka ©Oe3omacHOCTH», BOMNPOC, B  KOTOPOM
TpeOOBaOCh HAa OCHOBAaHWUU TEKCTa BHIOPATh BEPHBIE YTBEPKIACHUS O
OPUHIIMIAX PabOThI MOIYIIKH O€30MaCHOCTH.

— I'pynma «3mnoxa miacTuka», Bce 3aJaHus, B KOTOPBIX HEOOXOIUMO
OBLJIO CPABHUTH XaPAKTEPUCTUKH PA3TIMYHBIX TUIIOB IJIACTMACC.

Bo3MOXkHO, KOHTEKCT 3THX TPYII 3aJaHUN OKa3al MOJIOKUTEIbHOE
BIIMSHUE HA MOTHUBAIIMIO U TEM CaMbIM HECKOJBKO YJIYUIIUI PE3YyJbTaThl UX
BBITIOJTHEHUA. Kpome TOoro, HM3BECTHO, UYTO CpPEId €CTECTBEHHOHAYYHBIX
NpeAMETOB MPU BBIOOpE HSK3aMeHa 3a KypC OCHOBHOM IIKOJIbI JIEBYIIKH
OTIAIOT TPEANOoUTeHHEe OUOJOTHM, a IHOmM — ¢usuke. Tem cambiM Ha
JTAHHOM JTare OOy4YeHUsI BO3HUKAIOT Pa3jiMuusi B MOTHUBHPOBAHHOCTHU MpPHU
M3YYEHHH 3THX NPEIMETOB M, KaK CIEICTBUE, Pa3auyusi B NPEAMETHOMN
MOJATOTOBKE MO OWOJOTMK U (PU3MKE IJs IOHOUIEH W JEBYIIEK Ha KOHEIl
OCHOBHOM HIKOJIBI.
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BriBoabI

1. OueHka ecTeCTBEHHOHAay4YHOW TI'PaMOTHOCTH |5-IeTHHX ydanuxcs
65 cTtpan ompenenuia nosioxkeHue Poccum cpeaum BceX CTpaH-y4YacTHUIL.
Cpennuii  pe3yJbTaT POCCUMCKUX Yy4YalIMXCS IO €CTECTBEHHOHAYYHOMU
rpamoTHOCTH B 2009 romy CTaTMCTUYECKH 3HAYMMO HUXKE CPEIHETO
pesyiabrara o ctpanaM OOCP u cocrapnser 478 Gamnos (o crpanam ODCP
— 501). C yueroM omuOKu H3MEpPEHHs] pOCCUMCKUE ywaruecs |5-meTHero
BO3pacTa 1o JaHHou oOacTu 3anumarot 38-40 Mecta cpenu 65 cTpaH.

B muaupyromeit rpymnmne oxazanmchk ydamwuecs l[llanxas (Kutait) co
cpeaauM OamioM 575, Ounnauaun — 554 6amna, ['onkonra (Kuras) — 547
oamoB, Cunranypa — 542 O6amwia u SAnonun — 539 GamwioB. Paznuuue B
CpPeAHUX pe3yJbTaTaX POCCUUCKUX yYallIUXCS C 3TUMH CTPAHAMH COCTABJISIET
6onee 60 OamioB, dYTO sBIsSETCS MO MepkaMm wuccienoBanus PISA
HKBHBAJICHTOM OTCTaBaHUs HE MEHEEe YeM B TOJITOpa rojia 00ydeHHs B IIKOJIE.

2. B CcOOTBETCTBUU C YPOBHSIMM €CTECTBEHHOHAy4YHOW TI'PaMOTHOCTHU
uccienoanust PISA 78% poccuiickux ydammxcs JOCTUIIM U IPEBBICHIN
MOPOTOBBIN ypPOBEHb (YPOBEHb 2 MO MEXAyHapoAHoil mikane). [lpu stom
pe3yabTaTthl  OOJIBIIMHCTBA yyammxcs (okoiao 60%) CcoOTBETCTBOBAIU
YpPOBHSIM 2 W 3 €CTECTBEHHOHAYYHOW TpPaMOTHOCTH, KOTOPBIE MOXKHO
OXapaKTepPU30BaTh YMEHUSMH BBISIBIATH SIBHO CPOPMYIHMPOBAHHBIC HAYUYHBIE
npoOiemMbl B MPOCTBIX CHUTyalMsX, JAellaThb BBIBOJbI HAa OCHOBE MPOCTHIX
UCCJeIOBaHUM, (HOpPMYIUPOBATh KOPOTKHE BBICKA3bIBAHUS, HCIOJIb3YS
umeromuecs  (akThl, OOBACHATH SBJICHUS M TPOLECCHl B 3HAKOMBIX
CUTYyalUsX, UCIIOIb3Ys UMEIOLINECS €CTECTBEHHOHAYYHbBIEC 3HAHUA.

Jlus  4,2% ydamuxcs TPOJAEMOHCTPUPOBAIM BBICOKHI YPOBEHB
€CTECTBEHHOHAYYHOU IrPaMOTHOCTH (5-6 ypOBHM IO MEXAYHAPOJHOM IIKaJE).
[Ipy  BBINOTHEHWHM  33JaHUM  TecTa  OHM  YCHEIIHO  BBISBISLIU
€CTECTBEHHOHAYYHBIE ACHEKThl B JIOCTATOYHO CJIOXKHBIX KHU3HEHHBIX
CUTyallusaX, CBS3bIBAIM HMHPOPMALMIO U3 PANIMYHBIX HCTOYHUKOB U
HCIIOJB30BAIM €€ JI1 OOBSICHEHHII M OOOCHOBAHWI pPA3IUYHBIX PEHICHUU,
CTPOWJIM apryMEHTAIMIO0 HA OCHOBE KPUTHYECKOTO aHAJIN3a.

bonee 22% poccuiickux yyanuxcsi He JOCTUTal0T MOPOTroBoro (2-ro)
YPOBHSI €CTECTBEHHOHAYUYHOW I'PaMOTHOCTU (cpenHuil mokaszarenas nmo ODCP
—18%).

[ToTeHUMAIbHBIE BO3MOYKHOCTH K HPOJOJDKEHUIO €CTECTBEHHOHAYY-
HOro oOpazoBanusi (4-6 ypOBHH) MPOJIEMOHCTPUPOBAIU OKOJO YETBEPTHU
poccuiickux yuyamuxcs. B cpegnem mno crpanam OOJCP »srta rpynmna
cocraBisger Oonee 29%, a B JNUIMPYIONIMX CTpaHAX WIA TEPPUTOPHUSX,
Hanpumep, lllanxait (Kurait), ®unnsaaus, ['oukonr (Kuraii), mpesblaer
45%.

3. [nsa poccuiickux y4yacTHUKOB wuccienoBanus PISA-2009 we
BBISIBJICHO CTAaTUCTHYECKM 3HAYMMBIX pa3IU4YUil  MEXIy pe3ysibTaTaMu
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IOHOIIE W JEBYIIEK II0 €eCTECTBEHHOHAyYHOM TIpaMOTHOCTH, Kak B
3HAYUTEIBHOM YHCIIE CTPAH-y4YaCTHHI] UccienoBanusd. Tak, mis 21 cTpansl
3adukcupoBaH 0oJyiee BHICOKMI YPOBEHb €CTECTBEHHOHAYYHOW IPaMOTHOCTHU
y IOHOLIEH 0 CPaBHEHHUIO C JIeByIIKaMu, a B 11 cTpaHax orMeueHa oOpaTHas
CUTyalusl.

Cpenunii 6ann aesymiek B 2009 rony B Poccuu coctaBun 480 6annoB
(B crpanax OOCP — 501), a ronomeit — 477 (B ctpanax O9CP — 501). ITpu
TOM 3Ta TEHJEHLMS NPOSBWIACH HE TOJBKO B CPEIHHUX peE3ysbTaTax II0
CTpaHe, HO MW B paCHpENeNCeHUN IOHOIIEW W JEBYIIEK II0 YPOBHIM
€CTECTBEHHOHAYYHO! I'PaMOTHOCTH.

4. Poccuiickue ywamuecs INPOAEMOHCTPUPOBAIN PE3YyJIbTAThl BBIIIE
WIM CpPaBHUMBIE CO CPEAHUMH MEXIYHApPOJHBIMH IOKA3aTEIsIMU IS
3aJlaHAl, TPOBEPAIOIINX IPUMEHEHUE ECTECTBEHHOHAYYHbIX 3HAaHUU B
KU3HEHHBIX CUTYyalUsiX, KOTOpbIE SBISIIOTCA MNPEIMETOM PACCMOTPEHHS B
OTEUYECTBEHHBIX Kypcax OMOJI0ruu, GU3NKU, XUMHUH U reorpaduu.

5. Ha pe3ynabTaThl BBINOJHEHUS HAIIMMH YYalUIUMUCS 3aJaHHM
uccnenoBanuss PISA oxa3piBaeT BIMSHHE KOHTEKCT: JIy4llle BCEr0 OHU
CHPABJISIIOTCSA € 3aJlaHUSAMH Ha OMOJOTMYECKOM MaTepualie, HauOOJIbIINE
3aTpyJAHEHHS BBI3BIBAIOT BOMPOCHI, CBSI3aHHbBIE C (PU3NYECKUMH CUCTEMaMH U
UCITOJIb30BAHUEM TEXHOJIOTMH. MHUHUMAaNbHBIE PACX0XKACHHUS CO CPEIHUMHU
MEXTYHAPOIHBIMU TMOKA3aTESIMU HAOIIOAI0TCA TP BBITIOJHEHUN 3aJjaHUMN
c BbIOOpPOM OTBETa, a MaKCHUMaJbHblE — IMpPH HEOOXOAMMOCTH MPUBOIUTH
pa3BepHyTO€ OOBSICHEHHE WK 0OOOCHOBAaHUE BBIBOJIA, YTO CBHUJIETEIBCTBYET O
aepuuTax B CPOPMUPOBAHHOCTH yMEHMHA MUCBMEHHOW peud C
MCIT0JIb30BAHUEM E€CTECTBEHHOHAYYHON TEPMHUHOJIOTHH.

6. Ilpu BBINOJHEHWH 33JaHU HA PACIO3HABAHUE W ITOCTAHOBKY
HAy4YHbIX BONPOCOB POCCUHCKHE Yyualluecs HaUMEHBbIINE 3aTpyAHEHUs
UCIIBITHIBAJIM TIPU  PACIIO3HABAHUU OTJEIbHBIX ATAloOB HCCIEI0BAHUSA,
dbopMyIUpOBKE I€M HUCCIAEJOBAHMUS IO €ro OINHUCaHWUI0, a Haubolee
CIIOKHBIMHM OKa3aJlMCh 3a/JlaHMsl Ha TOUCK HWHOOpPMAIMU MO KIIOYEBHIM
CJIOBaM M aHaJln3 Mpoliecca UCCIEAOBAHUS.

Ha ypoBHe cpemHMX MEXIYHApOAHBIX I[OKAa3aTelied POCCUHUCKUE
IIKOJIbHUKHU CIPaBJISIOTCS c 3aIaHUSIMH Ha MIPUMEHEHUE
€CTECTBEHHOHAYYHbIX 3HAHUI B pa3JIMYHBIX JKMU3HEHHBIX CHUTYallUsX,
pacro3HaBaHHE XapakTepa MPOTEKaHUs SIBICHUN U UX 0OBICHEHHUS.

7. PesynpraTel uccienoBanus PISA  o0o3Hauwim  pepuUUTHI
POCCHICKHX y4YalIUXCi B C(OPMUPOBAHHOCTH Psiia Ba)XKHBIX YMEHHIA:
OCYIIECTBIISITh MOMCK MH(POPMAIMHU MO KIIOYEBBIM CIIOBaM; aHAJIU3HPOBAThH
IPOLECCHl TPOBEIECHUS MCCIEJOBAaHUM; COCTABJISTh IPOrHO3bI HA OCHOBE
UMEIOIIUXCSl JaHHBIX; HWHTEPHIPETUPOBaTh Hay4yHbie (aKThl W JaHHBIE
UCCJIEIOBAHUI; BBIABIATh Hay4yHble (DaKThl W JAaHHbIE MCCIEIOBAaHUM,
JeXallMX B OCHOBE JOKAa3aTeIbCTB M BBIBOJOB; MHTEPIPETHUPOBATH
rpaduueckyro HHGOPMAIIHIO; TPOBOIUTEH OLICHOYHBIE PACYETHI U MTPUKUJIKH.
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8. ['maBHBIM BBIBOJIOM MIPOBEICHHOTO UCCJIeI0BaHUS
€CTECTBEHHOHAYYHOW TIpaMOTHOCTH 15-nmetHux yvammxcs B 2009 rony
SBJIIETCSI OTCYTCTBUE MPOSIBJICHUS BIUSHUS MPOBOAUMBIX 3a MOCIEIHUE TOJIbI
U3MEHEHHUI B 0011eM o0pa3oBaHWU, BKJIIOYas W BBEJACHHE 00pa30BaTEIbHBIX
craugapToB 2004 roxa, Ha TMOBBIICHHE (PYHKIIMOHAIBHOM TI'PaMOTHOCTH
BBIITYCKHUKOB OCHOBHOW WIKOJIBI. B pe3ynbraTax pOCCUHUCKUX ydalllMXCs IO
€CTECTBEHHOHAYYHOI T'PAaMOTHOCTH HE BBISIBJICHO U3MEHEHUI 110 CPAaBHEHMIO
C mnpeapAymuM 3TanoM uccieaoBanuss PISA-2006 Hu B cpeaHux
pe3yJibTartax, HHU B  PACOPEACIICHHUM  YyYalllUXCd IO  YPOBHSM
ecTecTBeHHOHay4uHO# rpamotHOCcTH: 2006 rox — 479 Gamios, 2009 rox — 478
OaJLIIOB.

[TonmyyeHHble pe3ynbTaTbl TOBOPAT O HEOOXOAMMOCTH MPOBEACHUS
CYLIECTBEHHBIX H3MEHEHUH B €CTECTBEHHOHAy4YHOM OOpa3oBaHUU B
HaIlpaBJICHUU YCHUJICHUS O3HABATEIbHOW AKTUBHOCTH YYaIMXCS, COXPaHSs
MPEUMYILECTBA POCCUIICKOTO 00pa30BaHUSI U YUUTHIBASI €T0 1€PUIUTHI.
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[TPUJIOXKEHUE 4

IIPUMEPBI 3AJJAHUM
JIJIS1 ONEHKY ECTECTBEHHOHAYYHOM TPAMOTHOCTH

Ilpumep 1.

Hpoqmume meKkcm u omeemvnme Ha 60npochl.

OJIEKIA

I'pynma OpUTaHCKUX Y4EHBIX
pa3pabaTsIBacT KYMHYIO» OLICIKIY,
KOTOpasi IOMOXKET JETAM C OTKIOHEHUSIMH
B DPa3sBUTHH «3aroBOpuThY». PebeHka,
OETOT0 B JKWIET M3 YHHUKAJIHHOTO
MEKTPOTEKCTIWIISA, KOTOPBIM INOACOCIUHEH
K CHHTE3aTOpY peuH, MOXKHO OyAeT MOHATh
IPOCTO MO €ro IOCTYKMBAaHHIO IIO
YYBCTBUTEIBHOM K  IPUKOCHOBEHUIO
TKaHH.

Marepuan crenaH U3 OOBIYHOM TKaHH,
MEPEIUIETEHHOW  coAepKallluMH  yTOJIb
BOJIOKHAMH, KOTOpBIE MOTYT IIPOBOAMTH
ajeKTpudeckuil Tok. Ilpn HanaBiuBaHUM
Ha TKaHb, CHUIHaJl, HOPOXONALIUN Uepes
BOJIOKHA-IPOBOJAHHUKY, YCWIHMBAETCSA, H
KOMITBIOTEPHBII 3JIEMEHT MOXET
OIpPEIENUTh MECTO IIPUKOCHOBEHHS Ha
TKaHH. OTOT 3JIEMEHT MOXKET YIPaBIAThH
JF00BIM ~ HOJCOCAMHEHHBIM K  HEMY
3JEKTPOHHBIM  YCTPOMCTBOM,  pa3Mephl
KOTOpPOTO HE TPEBBICAT ABYX CIHYEYHBIX
KOPOOKOB.

«['maBHOE 3aKiIr04acTCs B TOM, KaK MbI
MEPLIJICTaCM TKaHb U MEpeaacM 4e€pe3 HEC
CHUT'HAJIbI: MBI MOXEM BILIICCTHU
CIIeIuaJIbHBIC BOJIOKHaA B YxKe
CYHICCTBYIOIINUEC PUCYHKH TKaHeH TakK, 4TO
Bbl 3TOT'O HE 3aMCTHUTC», — F'OBOPUT OAWH
N3 YUYCHBIX.

He mnoBpeamB marepuain, €ro MOXKHO
CTUpaTh, HaMaTbIBaTh BOKPYI MpPEIMETOB
WJIM CKJIAJbIBaTh. YUEHBIM TOBOPUT TAKXKE,
qTo MaTepI/IaJ'I MOXHO SaHyCTI/ITB B
JIEIIIEBOE MAacCOBOE TPOU3BOICTBO.

WcTtouyHuk: Steve Farrer, "Interactive fabric
promises a material gift of the garb’, The
Australian, 10 August 1998.
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Bomnpoc 1: OAEXKIA $213001

MoxHO N KayecTBa MaTepuana, O KOTOPbIX FOBOPUIIOCb B TEKCTE, MPOBEPUTL C
NOMOLLbIO HAY4YHOrO 3KCnepMMeHTa B nabopatopunn?

O6BeauTte «da» unm «Het».

Mo:keT JiM Ka4ecTBO MaTepHuaJia ObITh
MaTtepuaJj MOKHO NPOBEPEHO C IOMOIIbLI0 HAYYHOI'0
JKCIIepUMMENTa B JabopaTopun?

CTHUPATh, HE TIOBPEIINUB €TO0. Ha/Hert
HAMATBIBATh BOKPYT MPEIMETOB,
by npel Jla/ Her
HE MTOBPEJIUB €ro.
CKJIaJIbIBaTh, HE MOBPEIIUB €TO. Ha/Her
3aIyCTUTh B JICIICBOE MacCOBOE
Y A Ja/Her
MIPOU3BOJICTBO.
OIIEHKA OTBETA:

Tun eonpoca: KomnnexcHulil 661600p omgema

Komnemenyus: Pacnosnaganue u nocCmaHo8Ka HAyuHbIX 60NPOCO8
Cooeporcanue: «Ecmecmeennonayunvle uccreoosanusny (3Hanus o Hayke)
Oobnacmo npumenenun: «Céa3b ecmecmseo3HanUus U MEXHONOSUUY
Koumexcm: Coyuanvhwiil

Tpyonocmes: 567 b6annos no 1000-6annvhoti wikane. 4 yposens ClONCHOCHIL.
IIpoyenm eepnozo evtnoanenun: Poccusi — 36%, cmpanvr OOCP — 47,9%

Oteer npuHuMaeTcs noanocteio: [a, [a, [la, HeT, B aTOM nopsake.
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Ilpumep 2.

Hpoqumaﬁme mexKkcm u omeemvme Ha 60npochsl.

IMAPHUKOBBIN Y®PEKT: JEHCTBUTEJBHOCTD WX BHIMBICEJI?

XuBbiM opraHuamam Heobxoauma SHeprus Ans XUM3HW. SHeprusi, nogaepxusatolas
XU3Hb Ha 3emne, npuxoauT oT CorHua, KOTOpoe M3Nny4YaeT 3Hepruio B KOCMOC, Tak Kak
OHO 0YeHb ropsivee. KpolleyHasi 4acTb 3TOW 3Heprum ocTuraet 3emnu.

ATmocdepa 3emnu OencTBYeT Kak 3aluTHOE OAesino, MOKpbiBalollee MOBEPXHOCTb
nnaHeThbl, U 3awuLiaeT ee OT NepenagoB TemnepaTypbl, KOTOpble cywecTBoBanu Obl B
0e3B034yLLHOM NPOCTPAHCTBE.

Bonblas yacte nsnydaemon ComnHUEM 3HEPTUU NMPOXOAUT Yepes 3EMHYI0 aTMocadepy.
3emnga nornowaeT HEKOTOPYIO YacCTb 3TOM 3HEPrvM, a Apyrasi YacTb oTpaxaeTca obpaTHO
OT 3eMHOM NOBEPXHOCTU. HacTb 3TON OTPaXXKEeHHOM 3HEePrum NornoLwaeTcs aTMocepon.

B pesynbTaTe 3TOro cpefHsisi Temnepartypa Hag 3€eMHOW MOBEPXHOCTbIO Bbllle, YeM
OoHa morna Obl 6bITb, ecnu 6bl aTMocdepbl He cyuiecTBoBano. Atmocdepa 3emnu
OENCTBYET KaK NapHWK, OTCIo4a U NPOM30LLEN TEPMUH «apHUKOBbILU 3¢hghekm».

CunTtaloT, 4TO NapHUKOBLIM 3heKkT B TeyeHue pnBaguatoro Beka cTan 6onee
3aMeTHbIM.

To, 4TO cpeaHss Temnepatypa atMmocdepbl 3eMnu yBenuumunach, SBnNsetTcs akToMm.
B rasetax u pgpyroM nepuogudeckom nedyatm OCHOBHOW MPUYMHOW MOBbILUEHNS
TemnepaTtypbl B BaJLaTOM BEKe 4acTO HasblBalOT yBenuyeHue Bbibpoca Yriekucrioro
rasa B atmocadepy.

LLkonbHMK NO uMeHn AHOpen 3anHTepecoBasnicsd BO3MOXHOW CBA3bI0 MeXay CpeaHewn
Temnepartypon atmocdepbl 3eMnu 1 Boidpocamu Yrnekncroro rasa B atmocdepy 3emnu.

B 6ubnnoTteke oH Hawen cnegyowme asa rpaduka.

Bbibpochl yrnekuc-

noro rasa 0 CpegHss Temnepaty-
(TbICSYM MUNNMOHOB pa aTMoccepbl )
TOHH B rog) 3emnu (°C)
A P
0 i 15.4
A
I /
Jll.'
/ 15.0 AN
10 /
.-K ot LS ./
N M N
___,f'mr“f 14.5
SEEEEzEE353683 5533538535368 %
TOIIBI TOJBI

Ha ocHoBe aTux gByx rpadukoB AHOpen caenan BblBOA, YTO MOBbILEHUE cpedHen
Temnepatypbl atmocdepbl 3emMnM OEUCTBUTENBHO MPOUCXOAUT 3a CYHET YBENNYEHMS
BbIOPOCOB YrneKkncroro rasa.
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Bonpoc 2: IAPHUKOBBIN D®®EKT S$114004

Hpyras wkonbHuua, Buka, He cornacHa ¢ BbiBogom AHgpes. OHa cpaBHMBaEeT ABa
rpachnka 1 roBOpuUT, YTO HEKOTOPLIE YacTu rpaddnKoB HE MOATBEPXKAAKT €ro BbiBOA,.

Kakune yactu rpadmkoB He noaTBepxaaloT BeiBog AHapen? NMpuBeante npumep u
06BbACHNTE CBON OTBET.

OIEHKA OTBETA:

Tun eonpoca: C60600HO-KOHCMPYUpYeMblil Omeem

Komnemenyusn: Vcnonvzosanue HayyHbix 00KA3amMenbCme

Cooeparcanue: «Hayunoe obvacuenuey (3uanus o Hayke)

Oénacms npumenenua: OKpyscarowas cpeoa

Konmexcm: [ nobanvHuii

Tpyonocmas: [lonnocmuio gephuiii omeem — 659 6annos no 1000-6arnbHoil wikane. 5 yposeHs CLOHCHOCTU.
yacmuyHo eepuvili omeem — 568 bannos no 1000-6annvroti wikane. 4 yposens cloxicHOCHU.

Ilpouenm nonnozo éepnozo evinonnenusn: Poccus — 23%, cmpanvt OOCP — 34,5%

OTtBer NPUHUMAECTCH MOJHOCTBLIO:

YkasbiBaeTca Ha OOHY 4acCTb obounx Fpa(bI/IKOB, Ha KOTOpPbIX HE OTMeYaeTcA
OJHOBpPEMEHHOro Bo3pacTtaHna unm y6bIBaHI/Iﬂ. JatoTtcs COOTBETCTBYHOLLNE NOACHEHUA.

e C 1900 r. mo 1910 r. (nmpubnuautenbHo) CO, yBenuuMBanocb, B TO BpeMsl Kak
Temnepartypa yMeHblLuanachb.

e C 1980 r. no 1983 r. yrnekncnbln ra3 yMeHbLUancs, a Temnepartypa Bospacrana.
e TemnepaTtypa B 1880 rogbl NOYTN HE U3MEHSETCH, a NePBbIN rpaduk yBenninBaeTcs.

e Mexxgy 1950 r. u 1980 r. Temnepatypa He yBenuyuBanacb, a Bblbpocel CO,
BO3pacTanu.

e C 1940 r. no 1975 r. TemnepaTtypa NoOYTU HE U3MEHSETCS, a BbIOPOCHI YINeKUcrnoro
rasa pesko BO3pacTratoT.

e B 1940 r. Temnepatypa HamHoro Bbiwwe, 4em B 1920 r., a BbIOPOCH! YrNekncnoro rasa
OO VHaKOBbIE.

OTtBer NPUHHUMAECTCH YaCTUIHO:

HasbiBaeTcqa I'IpaBVIJ'IbeII;I MHTEepBan BpemMeHun, HoO N0OACHEHUA HE OaloTCA.
e 1930-1933.
e 10 1910 T.

HasbiBaeTcs TOMbKO OAWMH rof (a He nepuod BpeMeHU), JaeTcsd npuemremoe
NosICHEHNeE.
e B 1980 r. BbIGPOCHI yMEHbLUMITMCL, a TEMMNepaTypa Npoforkana Bo3pacTaThb.

[aeTcsa oTBeT, B KOTOPOM He nopaepkmBaeTcd BbiBOA AHApPEs, HO Nepuoa
BpeMeHn YykasaH HeBepHo. (Ob6pamume eHuUMaHue: 8 omeeme $68HO OO/IKHa
npucymcmeoeame daHHas owubka, HarnpuMmep, Ha epaghuke SICHO rokasaHa ma 4Jacme,
Komopasi coomgemcmeyem rnpasusibHOMy omeemy, HO 3ameM pu HanucaHuu omeema
rnosierisemcs ouwubka).

e B nepuop Bpemenn ¢ 1950 no 1960 rr. TemnepaTtypa ymeHblLuanacb, a BbliGpoChl
YIMeKncnoro rasa ysenn4neanmcob.

YkasblBaeTcs Ha pasnuune Mexay OBYMsS KpvBbIMW 6Ge3 ynoMuHaHus nepuoga
BPEMEHMN.
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B HEKOTOPbIX YaCTAaX TeMnepaTtypa Bo3pacTtaeT axe npn ymeHbLieHnmn BbI6POCOB.

e PaHblile 6binM HesHauuTeNbHble BbIGPOCL, HO TeM He MeHee Obina BblcoKas
Temneparypa.

e Korga rpadhmk 1 MOCTOSAHHO BO3pacTaeT, a rpadmk 2 He Bo3pacTaeT, OH ocTtaeTcs 6e3
nameHenun. [lpumeyaHue: OH ocmaemcsi MOCMOosiHHbIM “goobuwie”.]

e [loTOMy 4YTO B Hayane TemrepaTypa BCe Xe BblCOKas, a BbIGPOCH! YrNeKUCroro rasa
OYeHb HU3KMe.

YkasblBaeTcs Ha HEPOBHOCTb OA4HOIo n3 Fpa(bI/IKOB.

e Okono 1910 . TemMnepartypa B Ha4dalrie yMeHbluuiacb, a 3atemM onpeaerieHHoe BpeMA
yBennyneanach.

e Ha BTOpOM rpachmke HabnogaeTcs yMeHblUeHWE TeMnepaTypbl atMocdepbl 3eMnu B
TeyeHne HebonbLoro nepuoga oo 1910 .

YkasblBaeTcs Ha pasnuyne B rpadmkax, Ho NOSICHEHUSI HE4OCTaTOYHbIE.

e B 40-x rogax 6bina xapa, a yrnekucrnoro rasa 6bino HemHoro. [[lpumeyaHue:
[MosicHeHue cghopmMynupo8aHO OYeHb [MI0X0, HO omeem S8HO OGeMOHcmpupyem
MOHUMaHUe cyuecmeayrouux pasnu4ud.]

Bonpoc 3: IAPHUKOBBIN D®®EKT S114005

AHOpen HacTaMBaeT Ha CBOEM BbIBOAE O TOM, 4YTO TMOBbILEHUE CpeaHen
TemnepaTtypbl atMocdepbl 3eMnu Bbi3blBaeTCs yBeNnMyYeHeM BbIGPOCOB YrnekMcnoro rasa.
Ho Buka gymaet, 4To ero BbiBog 4depecdyp nocnelwHbin. OHa rosopuT: «[llpexage, yem
cAenatb OKOH4YaTernbHbIM BbIBOA, Thbl OOIDKEH yb6eauTbCa B TOM, YTO Apyrne dakTopsbl,
BNUAOLLINE HA MapHUKOBbLIN 3OdEKT, OCTAOTCA NOCTOSAHHBIMUY.

HasoBuTe oanH U3 ghakTopoB, KOTOpble Mena B Buay Buka.

OIEHKA OTBETA:

Tun eéonpoca: C60600HO-KOHCMPYUpYyeMblil Omeem

Komnemenyun: Hayunoe o6vsicHenue aeneHutl

Cooeparcanue: «Cucmemsl, céazannvle ¢ 3emiaell u Beenennoily
(EcmecmeeHHOHAYYHble 3HAHUSA)

Oobnacms npumenenusn: OKpyoscarowas cpeod

Konmexcm: [mobanvhulil

Tpyonocmas: 709 6annos no 1000-6arnvhoti wikane. 6 yposeHsb CIOHCHOCTIL.

IIpouenm eepnozo evinonnenun: Poccus — 14,1%, cmpanet O3CP — 18,9%

OTBeT HpHHHMaeTCﬂ IMOJHOCTBIO:
YkasbiBaeTcs (pakTop, CBA3aHHbIN C 3Heprnen nnu nanyvyeHmem ConHua.
e Tennosoe n3ny4vyeHune COJ‘IHLI,a UITN BO3MOXXHOE U3MEHEHUE MONOoXeHUa 3eMnu.

e DHeprus, oTpaxeHHasa ot 3emnu. [[lpedrionazaemcsi, 4mMo oo crio8oM «3emnsi»
YYEHUK oHUMaem rnogepxHocms 3eMrsiu, a He camy rnraHemy].

YkasblBaeTca akTop, CBs3aHHbIA C OTAESIbHbIMU KOMMOHEHTaMKU Mpupoabl
3emMnn nnu ¢ 3arpsai3HeHNEM OKpYyXKatoLLien cpeabl.

e BoasiHble napbl B Bo3ayxe.

e Obnaka.

e BynkaHuyeckne nssepxeHus.

e 3arpsisHeHne aTMocdepsl (ras, TONMBO).

e Konmn4yecTBO BbIXMOMHbIX ra30B.

e OpeoHbI.

¢ Konnyectso aBTomMobunen.

o O30H (Kak cocTaensoLwasa Bo3ayxa).
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Ilpumep 3.

M2PU MOHTET'IO
MNpounTaiTe ra3eTHyIo CTaTbio U OTBETbTE Ha crieaytoLne 3a Hel BOnpoch!.

NCTOPUA BAKUMHALINU

Mbspu MonTerio Obita KpacuBO# >xeHIMHOW. OHa BBIKIIIA TOCHE 3a00JIeBaHUS
HaTypanbHOi ocnioit B 1715 romy, HO Bcs ee Koxka Oblia OKpbITa pyouamu. B 1717
rogy, Koraa oHa wuia B Typuuu, oHa HaOmoAajga METOX, Ha3BaHHBIM NPUBUBKOH,
KOTOPBIM TaM OOBIYHO HCTOJNB30Baics. OH COCTOAT B TOM, YTO Ha KOXKE 3I0POBBIX
MOJIOABIX JIOACH Aenand LapaniHy W BHOCHIM B Hee cialyio ¢opMmy BHpyca
HaTypalbHOW OCHBI, MOCIE Yero OHM 3aboyeBaii, HO B OOJBIIMHCTBE CIIy4acB
0oJIe3Hb MPOTEKaNa B JISTKOH Gopme.

Mbdpu Monrerio Obiia Tak yOexaeHa B 0O€30MacHOCTH IPHUBUBKH, YTO OHA
paspelwia caenaTh NPUBUBKY CBOUM CHIHY U I0YEpH.

B 1796 roxy DpBapa Jl>keHHep WCIONB30BAN TMPUBWUBKH POJICTBEHHOW OOJIE3HH,
KOpOBBbEH OCIBI, 4TOOBI BhIpabaThIBaTh aHTHUTENA MPOTHUB HATypajdbHOM ocmbl. Ilo
CPaBHEHHUIO C NPUBUBKOM OT HATypaJbHOM OCIHBI 3Ta NMPHUBHMBKA HMMeJa MEHBIINE
no0o4HbIe 3PQEKThI, 1 YeTOBEK MOCIIE MPUBUBKH HE 3apakall IpyTrux. ITOT cnocod
CTaJli Ha3bIBATh BaKLMHAIMEH.

Bonpoc 4: MOPU MOHTET'IO S§477004

Mo kakoW Mpu4YnHE pekoMeHayeTcsl, 0COOEHHO AeTsSIM U NOXWUIbIM NoasaM, AenaTb
NPUBUBKM NPOTUB rpunna? YkaxuTe ogHy U3 NPpUYmH.

OIEHKA OTBETA:

Tun eonpoca: C60600HO-KOHCMPYUpYyeMblil Omeem

Komnemenyusn: Hayunoe o6vsicHenue seneHutl

Cooeparcanue: « Cucmemvl scueoti npupoowvly (Ecmecmeennonayunvle 3nanus)
Oobnacms npumenenus: «300pogvey

Konmexcm: Coyuanvhuiii

Tpyonocms: 507 6annos no 1000-6annvhoti wikane. 3 yposeHsb CIOHCHOCTIIL.
Ilpoyenm eepnozo évinonnenus: Poccus — 49%, cmpanvt O9CP — 61,7%

OTBeT NPUHUMAETCH NMOJHOCTBIO:
OTBeTbl, B KOTOPbIX YNOMUHAETCS, YTO Y AeTen u/unun noxunselx nogen 6onee crnabas
MMMYHHadA CUcTtemMa no CpaBHEHUIO C ApyruMun noabmMu, Unn 4To-T1o I'IO,EI,O6H08.

KommeHTapun: B npusedeHHOM(bix) 06BbSCHEHUU(s1X) OO/MKHO 2080pUMBCS UMEHHO O demsix u
noxuneix 005X, a He goobuie o mobom Yeroseke. B oTBeTe Takke AOMKHO yKasbiBaTbCH SIBHO
U HESIBHO, YTO 3TK Noan MMeloT Bonee crabyto MMMYHHYIO CUCTEMY, YeM Apyrue fnoan — a He
NPOCTO, YTO OHM BOOOLLE «crabeey.

o Y 3TUX Nogen MeHbluas CONpOTUBNSEMOCTb K 3ab0neBaHuIO.

o Mornogble 1 NoXxunble He MOryT NO6opoTb BONE3Hb Tak e NEerko, kKak ocTanbHbIE.
e OHuK, ckopee BCero, NoaxesaTaT rpunn.

e Ecnu oHu 3abonetoT rpynnom, To y aTux niogen nocnenctamsa byaoyT xyxe.

e [loTOMy 4YTO OpraHu3mbl AeTeln 1 NOXUIbIX Ntoaen cnabee.

e Ctapble nogm yaile 3abonesator.
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Ilpumep 4.

POU3NYECKHUE YIIPAYKHEHUSA

CuctemaTnyeckne, HO yMepeHHble (U3NYecKkMe YNpaxHeHUs nonesHbl Ans
HaLlero 300poBbsi.

Bonpoc 5: ®PUSUYECKUE YIIPAXKHEHUSA 5493003

Uto npoucxoant npwu TpeHupoBke Mblwl? O6seante «La» wnu «Het» ansa
KaXaoro yTBepXXaeHusl.

Mpoucxoaut nu cneayroulee Npyu TPEHUPOBKE MbILILL? Oa vnun Het?
YBenuunBaeTcs KpOBOCHaGXeHNe MbiLLL,. Hda / Het

B MbllwLax oTknagbiBaeTcs Xup. Oda / Het
OIIEHKA OTBETA:

Tun eonpoca: Komnnexcuviil 6b160p omeema

Komnemenyun: Hayunoe o6vsicHenue seneHutl

Cooeparcanue: «Cucmema dcugoii npupoowvly (Ecmecmeennonayunvie 3namnus)
Oobnacms npumenenus: «300pogvey

Konmexcm: Jluunocmmuwlii

Tpyonocms: 386 o6annos no 1000-6annvhoti wikane. 1 yposens crodicHocmi.
IIpoyenm eepnozo evinonnenun: Poccus — 90,3%, cmpanet O3CP — 82,4%

OTtBer NPUHUMAETCH NMOJHOCTBIO: [Ba BEpPHbIX OTBETA: [a, HeT B YKa3aHHOM nopdake.
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Ilpumep 3.

I'EHETUYECKU MOAN®UILIUPOBAHHBIE IIOCEBbI

FrEHETUYECKU MOOUDPULIMPOBAHHAA KYKYPY3A (M) OOJIKHA
BbiTb 3AMPELLEHA

Opranuzanuss 1O OXpaHe MPUPOABI TpedyeT 3ampemieHus TIeHETHYECKH
MoaupuimpoBanHor (I'M) KyKypy3HbI.

Orta 'M-kyKypy3a Oblia crienuaabHO CO3/laHa Tako#, 4ToObI Ha Hee He NelCTBOBAN
MOIIHBINA TePOUIN, KOTOPBI YHHYTOXKACT OOBIUHBIC COpTa KYKypy3bl. Ha3zHaueHue
HOBOTO repOHIINIa — YHUITOKUTH OONBIIMHCTBO COPHIKOB, PACTYIIUX HAa KYKYPY3HBIX
TOJISIX.

UieHbl OpraHU3alliy 10 OXpPAaHE HMPUPOABI TOBOPAT, YTO IOCKOJIBKY 3TH COPHSKH
SABISIIOTCA THIICH [l MENKAX JKUBOTHBIX, OCOOEHHO Uil HAaCEKOMBIX, TO
UCTIOJIb30BaHUE HOBOro repourmna npu mnocagke I['M-KyKypy3sl HaHEceT Bpel
okpyxaromeit cpene. CTOPOHHUKM HCIONB30BaHUS |'M-KyKypy3sl TOBOPST, YTO
Hay4HOE UCCIIEIOBAHUE IT0KA3aJI0, YTO 3TOT0 HE IPOU3OULIET.

,El,anee npmuBeaeHbI I'IO,EI,pO6HOCTI/1 Hay4HOro ncenegoBaHus, (0] KOTOPOM

ynoMunHanocChb B I'IpVIBeD,eHHOI;I BbllLle CTaTbe:

o Kykypy3sa 6bina nocaxeHa Ha 200 nonsix No BCEN TEPPUTOPUM CTPaHbI.

e Kaxpgoe none 6bino pasgeneHo Ha ABa. Ha ogHon nonosuHe BblpaluBanach
reHeTnyeckn wmogmduumpoBaHHas (M) Kykypysa, obpaboTaHHas HOBbLIM
MOLLHbIM repbuunaom, a Ha [Opyrov MOMoBUHE BblpawmBanack obbl4Has

KyKypy3a, ob6paboTaHHas 06bl4HbIM reporumgom.

e Yucno HacekoMmblx, OBHapyxeHHbix B [M-kykypyse, obpaboTaHHOW HOBbIM
repébuumaom, 6110 NPUMEPHO PABHO YMCITY HACEKOMbIX B OObIYHOM KyKypy3e,

obpaboTaHHOM 0BbIYHBIM repoLNOOM.

Bonpoc 6: TEHETUYECKU MOJINPULIUPOBAHHBIE IIOCEBbBI

Kykypysa 6bina nocaxeHa Ha 200 nonsx no Bcew TeppuTopun CTpaHbl. [ovemy

y4yeHblé ncnonb3oBasnu bonblue OAHoro nona?

A
B
C
D

B aTom cnyyae 6onblue dpepmepos mornun onpobosaTtb HOBYHO [TM-KyKypya3y.
Y7106kl YBUAETL, CKOMNBbKO ["M-KYKYpY3bl OHM MOTYT BblpaCTUTb.

YtoObl 'M-KyKypy3a pocna Ha Kak MOXXHO GoMnbLIMX NITOWAAsX 3€MIN.
Y7106kl NPOBEPUTL Pa3rNYHbIE YCNOBUS BblpalLMBaHUSA KyKypy3bl.

OIHEHKA OTBETA:

Tun eonpoca: C evioopom omgema

Komnemenyusn: Pacnosnasanue u nocmaHo8Ka HAYUHbIX 80NPOCO8
Cooeparcanue: «Ecmecmeennonayunvle uccreoosanusny (3Hanus o Hayke)
Oobnacmop npumenenua: «Ceéa3o ecmecmeo3HaHUs U MEXHONOSUUY
Konmexcm: Coyuanvhuiii

Tpyonocms: 421 o6ann no 1000-6annvuotl wikane. 2 yposeHsb CIOHCHOCHIL.
IIpouyenm eepnozo evinonnenun: Poccus — 78,3%, cmpanet O3CP — 73,6%

OTtBer NPUHUMACTCHA IOJHOCTBIO: D. Ytobbl npoBepunTb pasfinyHble YCIioBUA BblpalllMBaHUA

KYKypY3bl.
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