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ObecneunTb «... BXoxkaeHue Poccumnckon ®egepaumm B YNcno
10 BeAyLLmMX CTPAH MMUPA NO KayecTBy obLero o6pa3oBaHUA.

YKa3 lNpe3uaeHTta Poccnmckomn ®eaepaumm B.B. NMytnHa ot 07.05.2018 r. Ne 204
«O HaUMOHANbHbIX LEenAx n cTtpaterM4eckux 3agadax passmtna Poccnmckom deagepauymm Ha nepmog,
0o 2024 ropga». http://static.kremlin.ru/media/acts/files/0001201805070038.pdf

B ob6pa3oBaTenbHbIX OpraHmn3aumax Heobxogmmo co3aasaTtb yci0BuA, obecneymsatowme
BO3MOXHOCTb «POPMMPOBAHMNA PYHKLMOHANbHOM rPaMOTHOCTU obyyatowmxcs (cnocobHoCcTH
peLwaTb y4yebHble 3a43a4N U XKU3HEHHbIE NPObaAeEMHble CUTYaLUMN HAa OCHOBE CPOPMMPOBAHHbIX
npPeaAMETHbIX, MeTanpeaMeTHbIX U YHUBEPCA/IbHbIX CNOCOH0B AeATENIbHOCTH), BKAOYAOLWEN
OBNaZeHMNE KAKYEBbIMU KOMMNETEHLNAMM, COCTAaBNAKOLLMMMN OCHOBY Aa/IbHENLLErO YCNELWHOro
obpa3oBaHMA U opmeHTauumn B mmpe npodpeccun» (@roc 000, n. 35.2)


http://static.kremlin.ru/media/acts/files/0001201805070038.pdf

Pe3ynbTaTbl KAKNUX MEXKAYHAPOAHbIX MCCnefoBaHUMN
No3BO/IAIOT OLLEHUTb KavyecTBo obpasoBaHma B Poccnm?

BaKHeWLIMe NoKa3aTenm, KOTopblie XapaKTePU3YIOT MONOKEHUE
Poccumn OTHOCUTENBHO APYrMX CTPAH Mo KavyecTtBy obulero
0bpa3oBaHMA - CPaBHUTE/IbHbIE MEXKAYHapPOAHble UCC/IeA0BaAHMUA
KayecTtBa obwero obpasosaHmna TIMSS, PIRLS u PISA.

http://www.centeroko



http://www.centeroko/

Kakoe BAnaHUe oKaszanm mexKayHapoaHble MOHUTOPUHIOBbIE
nccnenoBaHUA Ha NOAXoA4bl K OLEeHKe KayecTBa obpa3oBaHmUA?

B 2019 r. pa3paboTaHa un yTBepKAeHa

MeToAoN0rnaA U KPUTEPUM OLEHKM rlﬂa H peaﬂ N3a U.V' U
KayecTBa obuiero obpasoBaHUA B poe KT3

B 06LIeobpa3oBaTeibHbIX
OpraHM3aumAax Ha OCHOBE MPAKTUKU e
MeXAYHAPOAHbIX UCCea0BaHUMN

KayecTBa NOAroTOBKM 0Oy4YaroLmxCA.
B 2019 rogy ctapToBan NPOEKT no ‘ __
- ;‘?
o |

OLLEeHKe KayecTBa obuiero
obpa3oBaHmnA. MOHUTOPUHT Mo 4 h‘
dopmaTy mexayHapoaHOro
nccnepoBanma PISA 6yayt npoBoauTb B
LLKOMIaX CTPaHbl B Te4eHune 6 ner. @® 200 2022
o 2,024 roaa Bce pernoHbl Poccum @ 2020 2023
NponayT nccnenoBaHMe KavyecTBa
obpa3oBaHMa no mogenu PISA.

https://fioco.ru/metod ,

@ 202 2024



https://fioco.ru/metod

Ha Kakon oCHOBHOM BONPOC OTBeYyaeT nccaeaosaHme PISA?

MexkayHapoaHasa nporpamma no oueHke obpa3oBaTe/ibHbIX JOCTUKEHUMN YUaLLMNXCA
PISA (Programme for International Student Assessment) — moHUTOpUHroBoe
nccnegoBaHMe Kayectsa obuwero obpasoBaHumA.

OcHosHoOM Bonpoc PISA:

«ObnapgatoT m obyyatowmeca 15-neTHero Bo3pacTa, No/y4YmBLLME 0O6A3aTE/IBHOE
obuiee obpa3oBaHUe, 3HAHUAMU U YMEHUAMU, HEODOXOAMMbBIMU UM ANA NOJHOUEHHOTO
GYHKLMOHNPOBAHUA B COBPEMEHHOM 0bOLLLECTBE, T. €. AJ151 PELUEHMNA LUMPOKOTO
Anana3oHa 3a4a4 B pa3/IMYHbIX chepax YenoBeYeCKon AeaTeNbHOCTH, OOLEHNSA

N COLMAJIbHBIX OTHOLLEHUN?»

NccneposaHue PISA opueHTUPOBAHO HAa NPUMEHEHUE 3HAHUM, NONYYEHHbIX B LLUKOJE,
B NOBCeAHEeBHbIX CUTYyaLUAX.

http://www.centeroko.ru/pisal8/pisa2018.html



http://www.centeroko.ru/pisa18/pisa2018.html

KakoBbl XxapaKTepHblie ocobeHHOCTU nccnegoBaHma PISA?

OLI,eHI/IBaeTCFI He npeametHoe 3HaHue, a «KrpaMoTHOCTb» KaK BJ/1ageHune
onpegeneHHbimm KomnetTeHUNAMHU.

OcHOBHble HanpasaeHua uccnegosaHni PISA:
— YUTaTeNbCKaA rPAaMOTHOCTbD,
— MaTemMaTUyecKas rpaMoTHOCTb,
— eCcTeCTBEHHOHay4YHaA rPaMoOTHOCTb,
a TakXXe PpMHAHCOBAA rPAaMOTHOCTb U M10basibHble KOMNETEHLMMN.

NccneposaHue PISA opueHTUPOBAHO HAa NPUMEHEeHUe 3HAaHUMU, NONYYEHHbIX B
LLKO1e, B NOBCeAHEBHbIX CUTYyaUUAX.



YTO NOHMMaeTca noa YMTaTeNbCKOW FPAaMOTHOCTbIO?

YutatenbcKas rPaMOTHOCTDb — cnocobHOCTb Ye/I0BEKA MOHMMATb U UCNO/1b30BaATb
NMMCbMEHHbIE TEKCTbI, PA3MbIWNATE O HUX U 3aHMMMATbCA YTEHNEM ONA TOlO, 4YTOObI

[OCTUraTb CBOUX LLeNen, paclmpATb CBOW 3HAHMA U BO3MOXKHOCTM, y4aCTBOBATb B
COLMANBbHOMN }KU3HM.

3a4aH1A NO YNTATENbCKOM FPAMOTHOCTM OLLEHMBAIOT caeayolme KOMMNeTeHUUn:
— HaxoAnTb MHPOPMALUIO B HECKONIbKUX UCTOUHUKAX;
— MHTErpnpoBaTb MHGOPMALUIO B TEKCTbI A1 NOJYYEHUA BbIBOAOB;
— OUEHUBATb Ka4ecTBO N A0CTOBEPHOCTb MCTOYHUKOB;
— OUEeHUBaTb NPOTMBOPEUYMNBYIO MHPOPMALUIO U3 Pa3HbIX UCTOYHUKOB.

YuTtatenbcKkana rpamMmoTHOCTb LLKOJIbHUKOB - OCHOBA ANA A0CTUMKEeHUA BbICOKUX
pe3ynbTaToB B npouecce obyuyeHMA No Bcem npeameTam U BarKHanA
COCTaBNAIOLLAA YCNELHOCTU BO B3POC/IOM XXU3HMW.

[Mpumepbl UHMepaKmMueHbix 3a0aHuUll PISA

https://fioco.ru/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D1%8B-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-pisa
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https://fioco.ru/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D1%8B-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-pisa

YTo noHMMaeTca noa, maTemMaTu4eCKom rPamMoTHOCTbHO?

MatematunyecKasa rpaMoOTHOCTb — 3TO CMNOCOHBHOCTb YENOBEKA MbICIUTb MaTEMATUYECKM,
dopmynnMpoBaTb, NPUMEHATb U UHTEPNPETUPOBATD MAaTEMATUKY ANA pelleHnsa 3a4a4 B
pa3HoO06pa3HbIX NPAKTUUYECKNX KOHTeKcTax. OHa BK/IOYAET B ceba NoHATMA, npoLueaypbl U
daKTbl, @ TaKXe MHCTPYMEHTbI AJ1 ONUCaHUA, 06 bACHEHMA N NpeacKa3aHua aneHn. OHa
NMOMOTAET /IIDAAM MOHATb PO/Ib MAaTEMATUKU B MUPE, BbICKA3bIBaTb XOPOLWO 0OOCHOBaHHbIE
CY*KOAEHMA N NPUHUMATb PELIEeHUA, KOTopble AO0/KHbI MPUHUMATb KOHCTPYKTUBHbIE, aKTUBHbIE U
pasmbiwnaowme rpaxgaHe s XX| sexker.

3aaHnA N0 MaTeMaTUYECKOW rPAaMOTHOCTM OLEHUBAIOT caeaytoLline KomneTeHumm (Hasbikmu XXI
BeKa):

— KpUTHMYeCcKoe MblllneHune;

— KpeaTUBHOCTb;

— nccnepoBaHue U nsyvyeHue;

— camoperynauma, MHUUMATUBHOCTb M HACTOMYMBOCTD;

— UCNONb30BaHMe MHGOPMaLUK;

— CUCTEMHOE Mbll1eHne;

— KOMMYHUKaUUA;

— pedneKkcmsa.
[Mpumepsl 3a0aHuUl PISA no mamemamuke http://www.centeroko.ru/pisal8/pisa2018 ml.html
8



http://www.centeroko.ru/pisa18/pisa2018_ml.html

YTO NnOHMMaeTca noa ecteCTBeEHHOHay4YHOW FPAaMOTHOCTbIO?

EcTecTBeHHOHAy4YHaA rPaMOTHOCTb — 3TO CNOCOHOHOCTb YeNI0BEKA UCNONb30BaTb
eCcTeCTBeHHOHayuHble 3HAaHUA 41A NOCTaHOBKM BOMPOCOB, OCBOEHMA HOBbIX 3HAHUH,
06BbACHEHMA ecTeCTBEHHOHAY4YHbIX AB/IEHUN 1 GOPMYNNPOBAHMNA BbIBOAOB, OCHOBAHHbIX
Ha HAY4YHbIX AOKa3aTe/1IbCTBAX B OTHOLWEHUWN €CTECTBEHHOHAY4YHbIX Npobaem; NOHMMATb
OCHOBHble 0COHEHHOCTM eCcTECTBO3HAHUA KaK GOPMbl YENIOBEYECKOrO NO3HAHUA;
AEMOHCTPUPOBATb OCBEAOMNEHHOCTb O BAUAHUM €CTECTBEHHbIX HAYK M TEXHO/IOTUIN Ha
MaTEPMANbHYIO, UHTENNIEKTYA/IbHYIO U KYNIbTYPHYIO Chepbl *KU3HM 0OLEeCcTBa; NPOABAATL
aKTMBHYIO Fpa*KAaHCKYH NO3ULMIO MO BONPOCAaM, CBA3aHHbIX C eCTECTBO3HAHUEM.

OCHOBHbIe M00X00bl K OUeHKe ecmecmeeHHOHAY4YHOoU 2pamMmomHoOCcmMu
http://www.centeroko.ru/pisal8/pisa2018 sl.html



http://www.centeroko.ru/pisa18/pisa2018_sl.html

KakoBbl 0CO6eHHOCTU 3aaHUN

No ecTecTBEHHOHaY4YHOM rPaMOTHOCTU

3apaHunA NO ecTeCTBEHHOHAaY4YHOU rPaMOTHOCTMU:

— ABNAIOTCA KOMMJIEKCHbIMM, COCTOALLMMW U3 HECKOJIbKMX BONPOCOB, OTHOCALLMXCA K onpeaesiEHHOMN
CUTYALUN, CIOXKETY;

— MOTYT ONMCbIBaTb IKCNEpPUMEHTa/IbHble paboTbl nccneaoBaTeNbCKOro TMNa, COAEPKaTh Pe3ynbTaThbl
peanbHbIX HayYHbIX 3KCMEPUMEHTOB, NpeanonaraTb aHa/iM3 NepPBUYHbIX HAaY4YHbIX AAHHbIX;

— 4acTo MMET MEXKAUCLUNIMHAPHbIN XapaKTep M OCHOBaHbl HAa MaTepuasie U3 pPasHbIX NPeaMeTHbIX
obnacrten;

— coaepKaT KaK TEKCTOBYHO MHPOPMALUIO - «CMJIOLIHbIE TEKCTbI», TaK U MHGOopMauuto B Buae tabnuu,
Anarpamm, rpaPpumKoB, PUCYHKOB, CXEM - K HECMNJIOLHbIE» TEKCTbI;

— MmoryT TpeboBaTb NpuUBAEYEHNA AONOAHUTENBHOU MHOPMALLMK NN, HANPOTUB, COAEPKATb
n36bITOYHYIO MHGOPMALMIO U KIULLIHME AaHHbIEY;

—B 2022 r. byayT NnpoBOANTLCA HAa KOMMNbIOTEPHOMN OCHOBE.

— Ka)kaoe 3aJaHue CONPOBOXKAAETCA KPUTEPUAMM OLLEHUBAHUA UX BbINOJIHEHUA; AN OLEHKM 33a4aHUN
C BbIOOPOM OTBETA U C KPAaTKUM OTBETOM MPUMEHSETCA AUXOTOMMYECKAA LWKaa oueHMBaHMA («1» —
BePHbIN OTBET, «0» — HEBEPHbIN OTBET); OLLeHUBAHME 3a4aHUWN C PAa3BEPHYTbIM OTBETOM: BEPHbIN
OTBET, YaCTUYHO BEPHbIN OTBET, HEBEPHbIN OTBET.

lMpumepbl omKpbimoix 3a0aHuUl PISA https://fioco.ru/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D1%8B-
%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-pisa 10



https://fioco.ru/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D1%8B-%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-pisa

Kakne ymeHuna (KomneteHUUM) HaJ0 MPUMEHATb
NPV BbINOJIHEHUM 334aHNIN NO €eCTECTBEHHOHAYYHOU rPAMOTHOCTU?

[Mpn BbINO/IHEHMM 334aHUN HEOOXOAMMO NMPUMEHATb YMeHUA (KomneTeHumn):
* HAY4YHO OOBACHATbL ABNEHMUA,
* NMOHMMATb 0COBEHHOCTM eCcTeCTBEHHOHAYYHOro NCCNea0BaHuA,
* NHTEPNPETMPOBATb AaHHbIE N UCMONb30BaTb HAaY4YHble AOKAa3aTeNnbCTBa ANA
NoJly4eHnA BbiIBOAOB.

B Ka)kgom Bnae KomneteHUuUn Bblaenatot bonee y3knme ymeHus, Ha
bopmmnpoBaHmMe/oLEeHKY KOTOPbIX HanpasB/aeH Kaablih Bonpoc-3ajaHue.

OcHo8Hble No0x00bl K OUEeHKe ecmecmeeHHOHAy4YHoU 2pamomHoOcmu
http://www.centeroko.ru/pisal8/pisa2018 sl.html
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http://www.centeroko.ru/pisa18/pisa2018_sl.html

Ha copeprkaHmnm Kaknx yyebHbIX NpeameToB NOCTPOEHbI 3a4aHUA
No ecTeCTBeHHOHAaY4YHOU rPaMOTHOCTMN?

CopeprKkaTenbHoe 3HaHUe:
— «Pusunyeckme cnctembl» (Matepman GU3NKU N XUMUN);
— «KuBble cnctembl» (MaTepuan Guonorum);
— «Hayku o 3emne u BceneHHo» (maTepuan reorpadum, reonormu,
aCTPOHOMMM).

MpoueaypHoe 3HaHMe (3HaHMe MeToA0B, UCNOJIb3YEeMbIX ANS MOAYYEHUA HAYYHOTO
3HaHWA, U CTAHAAPTHbIX UCCNeA0BaTENbCKUX NpoLLeayp).

OcHoBHble No0xo0bl K OUEeHKe ecmecmeeHHOHAay4YHoU 2pamomHoOcmu
http://www.centeroko.ru/pisal8/pisa2018 sl.html
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http://www.centeroko.ru/pisa18/pisa2018_sl.html

B KaKme KOHTEKCTbl NOMeLLEeHbl 3aJaHNA
NoO ecTeCTBEHHOHAYYHOM FPaMOTHOCTU?

OnuncaHa peanbHaA XU3HEHHaA NnpobiemHan cuTyauuma, KOTopaa NOMELLEHA
B onpeaeneHHbI KOHTEKCT:

— 3/10POBbE;

— NPUPOAHbIE pecypchbl;

— OKpYyrKalowan cpeaa;

— OMACHOCTU N PUCKU;

— CBA3b HAYKU U TEXHOIOTUMN.

Kaxkaas U3 cuTyaumii MOXeT paccMaTpuBaTbCs Ha OAHOM U3 TPEX YPOBHEMN:
— IMYHOCTHOM;
— MeCTHOM/HaUMNOHa/IbHOM;
— rnobasnbHOM.

OcHOoBHble M0OX00bl K OUEeHKe ecmecmeeHHOHAy4YHoU epaMomHocmu
http://www.centeroko.ru/pisal8/pisa2018 sl.html
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http://www.centeroko.ru/pisa18/pisa2018_sl.html

[0 KaKUM KpuUTepuam onpeaensieTca YypoBeHb TPYAHOCTU
3aaHNM NO ecTecCTBEHHOHAYYHOM FPAMOTHOCTU?

Hu3Kunii: BbINONHATL OAHOLWIATOBYIO Npoueaypy (pacno3HaBaTb ¢GaKThl,
TEPMUHbI, MPUHLMIMbI U NOHATUA, UIN HANTU €AUHCTBEHHYIO TOYKY,
coaeprallyto uHpopmaumto, Ha rpaduke nam B Tabauue).

CpeaHUMU: NCNONb30BaTb M MPUMEHATb 3HAHMA ANA ONUCAHNA AN 0D BACHEHME
ABNEHUMN, NHTEPNPETUPOBATL UM UCNOb30BATb MNPOCTblIe HAbOPbI AAHHbIX B
BnAae Tabnmu nnm rpadpmKoB BbIMOHAA NPWM 3TOM ABa Wwara uau bonee.
BbICOKMIA: aHAaNN3NPOBATb CNOXKHYIO UHPOPMaALMIO NN AaHHble, 0606LLaTb
NN OLLEHUBATb AOKa3aTenbCTBa, 000CHOBLIBAaTb, POPMYIMPOBATL BbIBOAbI,
YYNTbIBAA Pa3Hble UCTOYHUKN MHPOpPMaLUK, pa3pabaTbiBaTb NaaH UK
nocneao0BaTeNIbHOCTb WAroB, BeAyLMX K pelleHunio npobaembl.

OcHoBHble M00X00bl K OUEeHKe ecmecmeeHHOHAay4YHoU epamMomHocmu
http://www.centeroko.ru/pisal8/pisa2018 sl.html
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http://www.centeroko.ru/pisa18/pisa2018_sl.html

Kakune 3aaaHuA No ectTeCTBEHHOHAYYHOU rPAMOTHOCTU
OKa3bIBaAlOTCA Hanbosnee CAOKHbIMU?

CNnoXXHbiMmK ABNAIOTCA 3a4aHUA, B KOTOPbIX HeEobXxoanmo:

* aHa/AM3MPOBATb M UHTEPNPETMPOBATb AaHHblE, NPeACTaB/eHHble B BUae rpaduKos,
Tabnunu, cxem, PUCYHKOB;

* [enaTtb BbIBOAblI HA OCHOBAaHUW AAHHbIX, NPeACTaBNEHHbIX B 3a4aHNU;

* HAy4YHO O0OBACHATL ABNEHMUSA,;

* MOHMMATb OCOBEHHOCTN Hay4YHOro nccneaosaHma (popmyamMpoBaThb LEb U 334a4m
NccnenoBaHUA, BblABUIaTb HayYHble TMNOTE3bl M NpeaaaraTb CNOCobbl UX NPOBEPKMN,
onpeaensatb NaaH UCcnegoBaHNA, MHTEPNPETUPOBATb €ro pe3y/bTaTbl, aHaIM3MPOBaATb
pPe3y/ibTaTbl 3KCNEPUMEHTA, UCMOb30BaTb NPUEMbI, MOBbILWAKOWME HAAEXKHOCTb
NoAy4YaemMblX AaHHbIX);

* CpaBHMBaATb, 0600LWWATb, KNAaccMPUUMNPOBATb, AeNaTb BbIBOAbI HA OCHOBAHWUW ONMUCAHUA
CUTYaUUK, ABNEHUA, NPOLLECcCa C eCTECTBEHHOHAYYHbIM COAEPKAHMNEM;
* [aTb Pa3BEPHYTbIN OTBET.

15



Mpumepsbl 3apgaHnn B popmarte PISA
ana dopmmpoBaHusa/oLeHKH
ecrecTBeHHOHAaY4YHOU FPaMOTHOCTHU
NpU N3y4eHNmn XMMmum

@)
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[lomep KoMNaeKCHOro 3aaaHuA

«KaK o4MCTUTb BOAY MOPEN N OKEQHOB
OT HEPTAHDbIX 3arPA3HEHNN?»

17



BeepeHue
Mpoyumaiime BeedeHue. 3amem Haxmume KHonKy CEAYIOLWMIA BOMPOC

HedTb n3BeCTHa YenoBeYeCcTBY C APEBHUX BPEMEH U ABASETCS OAHUM U3 BarKHEMLWUX NoNe3HbIX UCKonaemMbliX. MNyTém
pa3aeneHunsa HepTn Ha oTaenbHble GPaKLUKU NONYUAIOT }KUAKOE TONAUBO (6eH3MH, KePOCUH, MasyT, AMU3e/IbHOE
roptoyee), CMaso4yHble Macna, pas/inyHblie pacTBopUTenu, ryapoH, achanst. HegpTb SBNAETCA LLEHHbIM CbIPbEM ANA
MoJIyYeHUA OPraHMYECKUX BELECTB: N/1aCTMacC, CUHTETUYECKUX TKaHEMN, Pe3nHbI, 1eKapcTs, NapdoMepHbIX U3aeNni,
KpacuTenemn, nectMuuaos U T. 4.

3HauYMTENbHYIO YacTb A0ObIBaemMoin HedbTU NPUXOAUTCA NEePEBO3UTL OT PaOHOB
eé no6blun A0 mecT noTpebaeHna n nepepaboTKM, B TOM YMC/IE Ha OTPOMHBbIX
cyaHax — HedTeHa/IMBHbIX TaHKepax. B pe3ynbrate cayyaloWmxca aBapuii
TaHKEpPOB TbICAYN TOHH HedTU BbIZIMBAETCA B MOPSA U OKEaHbI.

JIErkMe KoMMNoHeHTbl HedTU UCNapPAOTCA NoA, AEUCTBUEM CONHEYHbIX NyYen,
nonagatoT B aTmocdepy M YHocATcA BeTpomM. Ho ocHoBHas YacTb HedTH,
cogeprKallian bonee TAXKENbIE KOMMNOHEHTbI, PacTeKaeTca No NOBepPXHOCTU U
06pasyeT HePTAHYIO MIEHKY.

HedTAHasn nnEHKA Ha NOBEPXHOCTU BOAbI HE MPOMNYCKAET COMIHEYHbIE /Iy4n, HapyLLUAET ra30006MeH MeXKay OKeaHOM U
aTMocdepoit, YTo NPUBOAMT K YMEHbLUEHUIO COAEPHKAHMA KNCN0poAa B Boae. HedTaHaa NNEHKA OKasbiBaeT BpeaHoe
BO3ENCTBME Ha KMBble OpraHM3Mbl U NarybHo BAMAET Ha BCE 3BEHbs BUONOrMYECKON Lenu.

B cnyyae pasnnBoB HePTM AN HedTENPOAYKTOB HAa NOBEPXHOCTU aKBAaTOPMIN 3arpsi3HEHUA A0/XKHbI ObITb
JIMKBUANPOBAHbI B KpaTyanlLune CPOKM.

18



3apaHue 1
[MpounTamTe TEKCT, PaCNONIOKEHHbIW CnNpaBa.

Kakol (kakue) u3 nepe4yucneHHbIx 861860008
MOXCHO cO0esnams Ha OCHOB8€E aHANU3a OQHHbIX,
npeocmasseHHbIX Ha duazpamme ?

o OcHoBHOM BKNaA B 3arpsasHeHne Munposoro
OKeaHa HedTblo BHOCAT BbIHOC PEKaMMU
NPOMbILLIEHHbIX M BbITOBbIX OTX0A08B U
TPAaHCNOPTHbIE NEPEBO3KMU.

o 3arpAasHeHne Munposoro okeaHa HePTbIO
CBA3aHO /INLLb C XO3AMCTBEHHOWM
NEeATENbHOCTbIO YeN0BeKa.

O TaHKepHble aBapMKM HAHOCAT CEPbE3HbIN
3KoNornM4yeckumn yuepb Mmnposomy okeaHy.

o 3arpAasHeHue HedpTbio MUPOBOTo oKeaHa
NMeEeT TONIbKO aHTPOMOTEHHbIN XapaKTep.

Ha anarpamme nokasaH BKAag, Pas/INYHbIX UCTOYHUKOB B
3arpsAsHeHMe MunpoBoro okeaHa HedTbio.

. 1% [} TpaHCI'IOpTHbIe nepeBosKun
3% |

m ABapuu TaHKepoB

[ BbIHOC peKamMmu NPpOMbILWLNEHHbBIX U ObITOBbIX
oTXoao08

MonagaHue ns atmocdepsl
m MpVpoaHbIE UCTOUYHUKM
m OTX0A4bl NPUBPEXKHDIX

HedTenepepabaTbiBalOLLMX 3aBOAOB

5% [obblya HedTM B OTKPLITOM Mope
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3apaHue 1
[MpounTamTe TEKCT, PaCNONIOKEHHbIW CnNpaBa.

Kakol (kakue) u3 nepe4yucneHHbIx 861860008
MOXCHO cO0esnams Ha OCHOB8€E aHANU3a OQHHbIX,
npeocmasseHHbIX Ha duazpamme ?

& OcHoBHOW BKnaf, B 3arpAsHeHne Muposoro
OKeaHa HedTblo BHOCAT BbIHOC PEKaMMU
NPOMbILLIEHHbIX M BbITOBbIX OTX0A08B U
TPAaHCNOPTHbIE NEPEBO3KMU.

o 3arpAasHeHne Munposoro okeaHa HePTbIO
CBA3aHO /INLLb C XO3AMCTBEHHOWM
NEeATENbHOCTbIO YeN0BeKa.

O TaHKepHble aBapMKM HAHOCAT CEPbE3HbIN
3KoNornM4yeckumn yuepb Mmnposomy okeaHy.

o 3arpAasHeHue HedpTbio MUPOBOTo oKeaHa
NMeEeT TONIbKO aHTPOMOTEHHbIN XapaKTep.

Ha anarpamme nokasaH BKAag, Pas/INYHbIX UCTOYHUKOB B
3arpsAsHeHMe MunpoBoro okeaHa HedTbio.

. 1% [} TpaHCI'IOpTHbIe nepeBosKun
3% |

m ABapuu TaHKepoB

[ BbIHOC peKamMmu NPpOMbILWLNEHHbBIX U ObITOBbIX
oTXoao08

MonagaHue ns atmocdepsl
m MpVpoaHbIE UCTOUYHUKM
m OTX0A4bl NPUBPEXKHDIX

HedTenepepabaTbiBalOLLMX 3aBOAOB

5% [obblya HedTM B OTKPLITOM Mope
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XapaKTepuUCTUKa 3agaHma 1

CopeprkatenbHana 06nacTb oueHKU: dU3n4ecKkme CUCTEMBI.
KomneteHTHOCTHaA 061acTb OUEHKU: MHTEpNpeTauma AaHHbIX M NCNO/Ib30OBaHUE
HAaY4YHbIX AOKA3aTeNbCTB ANA NOJIy4EHUS BbIBOAOB.
KoHTeKcT: mecTHbI/HaLUMOoHaNbHbIN, OKPY»KatoLLlasa cpeaa.
YpOoBEeHb CNOXKHOCTU: CPeaHUMN.
dopmar oTseTa: 3aJaHune ¢ BbIbopom OoTBeTa.
O6beKT npoBEpPKU: aHaA/NMU3MPOBATb, WMHTEPNPETMPOBATb JAaHHble U AenaTb
COOTBETCTBYHOLLME BbIBOAbI.
TyUn 3HaHKMA: coaeprKaTenbHoe.
Cuctema oueHunsaHua. CogepkaHue Kputepus.
1 6ann. BoibpaH BepHbIN BbIBOA,
0 6annos. [lpyrne oTBeThlI.



3apaHue 2

MpounTaiiTe TEKCT,
PaCnoJIOXKEHHbIN cnpasa.

A) OcHoBbI8AAICL HO OGHHbIX,
npusedéHHbIx 8 mabauue,
yKaxcume obpaseuy, Komopsbil
o0bnadaem HaumeHbwel
pezeHepupyroujel
crnocobHocmeio.

b) lMoacHume ceoli 8bibOP.

Mazeppamos A.M., Asuzos A.A., LIMKA MCMIONb30BaHMA CopbumnoHHaa émKocTb, r HedpTn / r copbeHTa
AnocmaHos P.M. u dp. O6paseun 1 O6pasey, 2 O6pasey 3
YnaneHue TOHKUX HePTAHbBIX MIEHOK C 1 0,450 0,490 0,421
BOAHOM nosepxHocTn // Monogoii 2 0,444 0,406 0,383
yyeHbin. — 2011. — Ne 7 (30). — C. 65- 3 0,444 0,370 0,251
68. — URL: 4 0,350 0,341 0,110

https://moluch.ru/archive/30/3451/

[Ana 0YMCTKM NOBEPXHOCTM aKBATOPMUM OT HEPTU NPUMEHAIOT MeXaHUYecKkue, PU3NKo-XMMMYecKkme
n buonornyeckme cnocobel.

MexaHu4yeckum nymém HedpTb cObMpPatOT NPU NOMOLLM HACOCOB, CHavyana orpaxKaan MecTto pasInBa
nnaaBy4YMmn 6apbepamm. O4HAKO TOHKYO NAEHKY HePTU TaKMM cnocobom cobpaTb He yaaéTca.
dusuKko-xumu4yeckuli cnocob oCHOBAH Ha NCMOAb30BaHMK copbeHMOo8 — NOPOLLKOB, BNUTbIBAOLLINX
HedTb M TEM CaMbIM OYULLLAIOLMX NOBEPXHOCTb BoAbl. COpbeHT paccbinNatoT Ha 3arpA3HEHHYO
NOBEPXHOCTb, @ 3aTEM €ro cobMparoT C MOMOLLbIO cneumaibHbIX NPMCNocobAeHM U OTNPABAAIOT Ha
nepepaboTKy. MNepepaboTka 3a4acTyto NO3BONAET BblAEINTb HEPTENPOAYKT, @ OYNLLEHHbIN OT HEro
copbeHT MoKeT BbITb UCNO/Ib30BaH BHOBb.

BakHeliliee cBOMCTBO copbeHTa — ero copbyuoHHAss EMKOCMb, onpeaenaemas MacCon BeLLEeCTBa,
KoTopyto copbeHT cnocobeH NornoTnTb Ha eaAnHULY CBOEN macchbl. pyron akcnayaTauMoHHOWM
XapaKTepUCTUKON copbeHTOB ABNAETCA UX pe2ceHepupyemocms, T. €. CMOCOBHOCTb COXPAHATb
COPOUMOHHYIO CNOCOBHOCTb NOC/IE HEOAHOKPATHOIO UCNO/Ib30BaHUA.

Copb6eHTbl A4N15 OYUCTKM BOAbI OT HEPTU N HePTENPOAYKTOB U3rOTaBAMBAIOT U3 PA3/INYHbIX
MaTepmanoB: CyXmx APEBECHbIX OMUIOK, PUCOBOM U FPEYULLIHONM LLIENYXWN, MOPUCTbIX NOJNUMEPHbIX
MaTepmnanos n ap.

B Tabnnue npeactaBaeHbl AaHHbIE O COPOLMOHHON EMKOCTM 06pa3L0B HEKOTOPbIX COpbeHTOB AN
OYMCTKM BOAbI OT HEPTU U HEPTENPOAYKTOB Ha OCHOBE CUHTETMYECKMX Kay4yKOB B 3aBUCUMOCTU OT
4YMCcNa UMKAOB UCNONb30BAHUA.
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3apaHue 2

MpounTaiiTe TEKCT,
PaCnoJIOXKEHHbIN cnpasa.

A) OcHoBbI8AAICL HO OGHHbIX,
npusedéHHbIx 8 mabauue,
yKaxcume obpaseuy, Komopsbil
o0bnadaem HaumeHbwel
pezeHepupyroujel
crnocobHocmeio.

1 2 v

b) NMoscHume ceoli 8bibop.

CopbumoHHasa EMKoCTb 0bpasua
3 nocne YeTbIPEX LUKIOB
MCNONb30BAHMNA YMEHbLUMAACH
NpakTUyeckn B 4 pasa, a
06bpa3uos 1 1 2 cHM3KAACL B
MEHbLLEN CTENEHMW.

Takum obpa3om, obpasel, 3
3HaYUTENbHO TepAaeT
pereHepumpyoLLyo CNocobHOCTb
nocsae 4YeTbIPEX LMKIO0B
MCNONb30BaHMA, @ 06pasubl 1 u
2 XOPOLLO COXPaHALOT eeé.

[Ana 0YMCTKM NOBEPXHOCTM aKBATOPMUM OT HEPTU NPUMEHAIOT MeXaHUYecKkue, PU3NKo-XMMMYecKkme
n buonornyeckme cnocobel.

MexaHu4yeckum nymém HedTb cObMPaOT NP NOMOLLM HACOCOB, CHavyaa OrpaXKaan MecTo pas/InBa
nnaaBy4YMmn 6apbepamm. O4HAKO TOHKYO NAEHKY HePTU TaKMM cnocobom cobpaTb He yaaéTca.
dusuKko-xumu4yeckuli cnocob oCHOBAH Ha NCMOAb30BaHMK copbeHMOo8 — NOPOLLKOB, BNUTbIBAOLLINX
HedTb M TEM CaMbIM OYULLLAIOLMX NOBEPXHOCTb BoAbl. COpbeHT paccbinNatoT Ha 3arpA3HEHHYO
NOBEPXHOCTb, @ 3aTEM €ro cobMparoT C MOMOLLbIO cneumaibHbIX NPMCNocobAeHM U OTNPABAAIOT Ha
nepepaboTKy. MNepepaboTka 3a4acTyto NO3BONAET BblAEINTb HEPTENPOAYKT, @ OYNLLEHHbIN OT HEro
copbeHT MoKeT BbITb UCNO/Ib30BaH BHOBb.

BakHeliliee cBOMCTBO copbeHTa — ero copbyuoHHAss EMKOCMb, onpeaenaemas MacCon BeLLEeCTBa,
KoTopyto copbeHT cnocobeH NornoTnTb Ha eaAnHULY CBOEN macchbl. pyron akcnayaTauMoHHOWM
XapaKTepUCTUKON copbeHTOB ABNAETCA UX pe2ceHepupyemocms, T. €. CMOCOBHOCTb COXPAHATb
COPOUMOHHYIO CNOCOBHOCTb NOC/IE HEOAHOKPATHOIO UCNO/Ib30BaHUA.

Copb6eHTbl A4N15 OYUCTKM BOAbI OT HEPTU N HePTENPOAYKTOB U3rOTaBAMBAIOT U3 PA3/INYHbIX
MaTepmanoB: CyXmx APEBECHbIX OMUIOK, PUCOBOM U FPEYULLIHONM LLIENYXWN, MOPUCTbIX NOJNUMEPHbIX
MaTepmnanos n ap.

B Tabnnue npeactaBaeHbl AaHHbIE O COPOLMOHHON EMKOCTM 06pa3L0B HEKOTOPbIX COpbeHTOB AN
OYMCTKM BOAbI OT HEPTU U HEPTENPOAYKTOB Ha OCHOBE CUHTETMYECKMX Kay4yKOB B 3aBUCUMOCTU OT
4YMCcNa UMKAOB UCNONb30BAHUA.

LIMKN MCMONb30BaHNUS CopbumnoHHaa émKocTb, r HedpTn / r copbeHTa
O6pasey 1 O6pasey, 2 O6pasey 3

1 0,450 0,490 0,421

2 0,444 0,406 0,383

3 0,444 0,370 0,251

4 0,350 0,341 0,110




XapaKTepUCTUKa 3agaHunAa 2

Copep:katenbHana 06nacTb OUeHKU: PU3NYECKNUe CUCTEMBI.

KomneTeHTHOCTHAA 06nacTb OUEHKMU: MHTepnpeTaums AaHHbIX U UCNONb30BaHME HAYYHbIX
OKA3aTeNbCTB A1 NONYYEHUNA BbIBOAOB.

KOHTeKCT: MecTHbI1/HaLMOHabHbIN, OKPY»KatoLana cpeaa.

YpoBeHb CNOXKHOCTU: CPEeaHUN.

dopmar orBeta: A) 3aaaHue ¢ Bbibopom oTBeTa; b) 3aaaHmne ¢ pa3BEPHYTbIM OTBETOM.

O6beKT NpPoOBEpKU: aHANM3MPOBATb, UHTEPNPETUPOBATb AaHHble U AeNaTtb COOTBETCTBYHOLUME
BbIBOAblI.

Tun 3HaHUA: npoueaypHoe.

Cuctema oueHunBaHua. CoaeprkaHme Kputepus.

1 6ann. [JaHa XapaKTEPUCTUKA U NPOBEAEHO CPaBHEHWE pereHepupyowen cnocobHoCTH
0bpa3uoB TPEX copbeHTOB. B oTBETE YyYalleroca roBOPUTCA, YTO HAUMEHbLLUEN PEreHepupyroLLLEN
crnocobHocTbio obnagaeT obpasel, 3, TaK KaK ero cCOpbUMOHHAA EMKOCTb NOCAE YETbIPEX LMKIOB
NCMNONb30BaHMA YMEHbLUMNACb NPAKTUYECKM B 4 pas3a, a 06pa3yoB 1 U 2 cHU3UIACb B MeHbLUEN
CTEMNEHMW.

0 6annos.. [lpyrne oTBeTHI.



3apaHue 3 [NA OYNCTKM NOBEPXHOCTM aKBATOPUIM OT HEPTU NPUMEHAIOT MEXaHUYECKMe, PpnU3nKo-

MpoyunTanTe TeKcT,
PACcNoNOXEeHHbIM cnpaBsa.

XMMUYecKme n buonormdyeckme cnocoodsl.
MexaHu4yeckum nymém HedTb cobUpatoT NpM NOMOLLM HAaCOCOB, CHaYyana orpaxaaa MecTo

pa3nnea nnasydynmm bapbepamun. OgHaKo TOHKYHO NAEHKY HedTM TaKMm cnocobom cobpaTb He
yAaéerca.

UCronb3ys daHHble 2padbuKa, ®usuKo-xumu4eckuli cnrocob oCHOBaH Ha UCMO/Ib30BaHUM COPHEHTOB — MNOPOLLKOB,

obvAacHUmMe, noyemy ¢
MOMOW,bto UCCnedyembix
copbeHmMos HedbmsaAHsbIe NAEHKU C
rnosepxHocmu 800bI csiedyem
y0a15mb KaK MOXHO bbicmpee.

Mazeppamos A. A., A3u3o8 A. A,
AnocmaHos P.M. u dp. cnonb3oBaHue
No/IMMepOoB B KayecTBe copbeHToB //
Monopon yyeHbin. — 2015. — Ne 4 (84).
—C. 38-42. - URL:
https://moluch.ru/archive/84/15500

CopbumoHHasn
€MKOCTb,
r/r copbeHTa

—
e ——06paszel, 1
\\\ —-06pasel, 2
| ‘. Obpa3zey 3
2 3

"Bo3pact” nneHKun, cytkm

BMNUTbIBAKOLWMX HEPTb U TEM CaMbIM OYMLLAIOLLMX MOBEPXHOCTb BoAbl. COpbEHT paccbinatoT Ha
3arpA3HEHHYI0 NOBEPXHOCTb, @ 3aTeM ero cobnpatoT ¢ NOMOLLBIO CNeLUnanbHbIX
npucnocobieHnin n oTNpaBAAOT Ha NepepaboTky. NepepaboTKa 3a4acTyto NO3BOAAET BbiAE/INTD
HedTEeNPOAYKT, @ OYMLLEHHbINA OT HEFro COPOEHT MOXKET BbITb NCMNO/Ib30BaH BHOBb.
BakHellwee cBOMCTBO copbeHTa — ero copbyuoHHAs EMKocmo, onpeaenaemas Maccom
BELLeCcTBa, KOTOPYH COPOEHT cnocobeH NOrNOTUTb HA eAUHULLY CBOEM Macchl.
CopbeHTbl AN15 OYUCTKU BOAbl OT HEPTU N HEPTENPOAYKTOB U3rOTABAMBAIOT U3 PA3/TINYHbIX
MaTEPUANOB: CYXNX APEBECHbIX ONUJIOK, PUCOBOM U TPEUULLIHON LIENYXWU, MOPUCTbIX
NO/IMMEPHbIX MAaTEPUANOB U Ap.

Ha rpaduke npeacraBneHa 3aBUCMMOCTb COPOLMOHHOM EMKOCTU TPEX 06pa3L,0oB COPHEHTOB OT
BpemMeHu Hayana yaaneHua HedbTAaHOM NaeHKU («Bo3pacTa» NAeHKM) C NOBEePXHOCTU BOAbI .
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3apaHue 3 [NA OYNCTKM NOBEPXHOCTM aKBATOPUIM OT HEPTU NPUMEHAIOT MEXaHUYECKMe, PpnU3nKo-

MpoyunTanTe TeKcT,
PACcNoNOXEeHHbIM cnpaBsa.

XMMUYecKme n buonormdyeckme cnocoodsl.
MexaHu4yeckum nymém HedTb cobUpatoT NpM NOMOLLM HAaCOCOB, CHaYyana orpaxaaa MecTo

pa3nnea nnasydynmm bapbepamun. OgHaKo TOHKYHO NAEHKY HedTM TaKMm cnocobom cobpaTb He
yAaéerca.

UCronb3ys daHHble 2padbuKa, ®usuKo-xumu4eckuli cnrocob oCHOBaH Ha UCMO/Ib30BaHUM COPHEHTOB — MNOPOLLKOB,

obvAacHUmMe, noyemy ¢
MOMOW,bto UCCnedyembix
copbeHmMos HedbmsaAHsbIe NAEHKU C
rnosepxHocmu 800bI csiedyem
y0a15mb KaK MOXHO bbicmpee.

HE(I)TFlHaﬂ NNEHKA, TEM XYK€ OHa MaTepmnanoB: CyxXux gpeBecHbiX ONMnUI0K, pPUCOBOU U TPEYNLLHOU Wenyxu, NOPUCTbIX

YAanAaeTca C noBepxXxHOCT BOAbl

NO/IMMEPHbIX MAaTEPUANOB U Ap.

BMNUTbIBAKOLWMX HEPTb U TEM CaMbIM OYMLLAIOLLMX MOBEPXHOCTb BoAbl. COpbEHT paccbinatoT Ha
3arpA3HEHHYI0 NOBEPXHOCTb, @ 3aTeM ero cobnpatoT ¢ NOMOLLBIO CNeLUnanbHbIX
npucnocobieHnin n oTNpaBAAOT Ha NepepaboTky. NepepaboTKa 3a4acTyto NO3BOAAET BbiAE/INTD
HedTEeNPOAYKT, @ OYMLLEHHbINA OT HEFro COPOEHT MOXKET BbITb NCMNO/Ib30BaH BHOBb.
BakHellwee cBOMCTBO copbeHTa — ero copbyuoHHAs EMKocmo, onpeaenaemas Maccom
BELLeCcTBa, KOTOPYH COPOEHT cnocobeH NOrNOTUTb HA eAUHULLY CBOEM Macchl.

Yem «cTapliue» no Bo3pacty CopbeHTbl AN15 OYUCTKU BOAbl OT HEPTU N HEPTENPOAYKTOB U3rOTABAMBAIOT U3 PA3/TINYHbIX

C MOMOLLbIO Uccaeayembix Ha rpaduke npeacrtaBneHa 3aBUCUMOCTb COPOLMOHHON EMKOCTU TPEX 06pa3L,0B COPOEHTOB OT

06pa3uoB copbeHTOB.

Mazeppamos A. A., A3u3o8 A. A,
AnocmaHos P.M. u dp. cnonb3oBaHue
No/IMMepOoB B KayecTBe copbeHToB //
Monopon yyeHbin. — 2015. — Ne 4 (84).
—C. 38-42. - URL:
https://moluch.ru/archive/84/15500

CopbumoHHasn
€MKOCTb,
r/r copbeHTa

—
e ——06paszel, 1
\\\ —-06pasel, 2
| ‘. Obpa3zey 3
2 3

"Bo3pact” nneHKun, cytkm

BpeMeHM Hayana yaaneHma HedTaHOM NaeHKU («Bo3pacTa» NAEHKM) C NOBEPXHOCTU BOAbI .
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XapaKTepucTtnka 3agaHma 3

CopeprKatenbHaa 06nacTb OUEeHKU: PU3NYECKME CUCTEMDI.

KomneteHTHOCTHaA 06nacTb OUEHKWU: MHTEpnpeTauna AaHHbIX W UCMNOJIb30BaHME HaY4YHbIX
A0Ka3aTeNnbCTB 419 NONYyYeHUA BbIBOAOB.

KOHTeKCT: MmecTHbIN/HaLUMOHaNbHbIN, OKPYrKatoLlana cpeaa.

YpOBeHb CNOXHOCTU: CPeaHUMN.

dopmar orBeTa: 3a4aHMe C Pa3BEPHYTbIM OTBETOM.

O6beKT NpPoBepKU: aHa/IM3NPOBATb, MHTEPNPETUPOBATb AaHHble U AenaTb COOTBETCTBYHOWME
BbIBOAbI.

Tun 3HaHUA: npoueaypHoe.

Cuctema oueHunBaHua. CogeprkaHue Kputepus.

1 6ann. [oBOpPUTCA, YTO YEM «CTapLle» N0 BO3PACTy HePTAHAA NNEHKA, TEM XYXKE OHa yAaNAETCA C
NOBEPXHOCTM BOAbI C NOMOLLBIO Uccneagyembix 06pasuLos copbeHTOB.

0 6annos. [lpyrue oTBeThHI.



3apgaHue 4 [ANA 04UCTKM NOBEPXHOCTU aKBATOPUM OT HEPTH
NPUMEHAIOT MexaHMn4Yeckmne, PU3NKO-XMMUYECKUNE U
[MpounTanTe TEKCT, PACNOIOXKEHHDbIN cnpaBa. | buonornyeckme cnocoboi.

buosnozuyeckue crnocobbl OCHOBAHbI HAa UCMNONb30BAHUN

Onuwume npogedéHHble y4EHbIMU MUKPOOPraHM3MOB, CNOCOBHbIX NOABEpPraTh
uccnedosaHus. [ia amozo dononHume 6uopecTpykumnm (6nopasnorKeHuo) yrnesogopoabl Hedptu.
npeodsioxceHue, 8bI6pPaA8 PPa3bl U3 CrIUCKA. B HacToAwee BpemAa n3sectHo okoso 70 pasinyHbIX BUAOB

TaKUX MUKPOOPraHM3mMOB.
Y4yéHsblie uccnedosasnu 3a8UCUMOCMb

YyéHble nogseprann 6MoaecTpykunm HedpTb U

om : HedTeENPOAYKTbI NOA4 AenUcTBMEM WTamma Micrococcus
luteus, namenasa Temnepatypy ot 10 ao 37 °C.
1) KoHyeHmpayuu pacmeopa conu NccnepoBaHmA NnpoBoAUAM B NPUCYTCTBUU 5%-HOro
2) memnepamypel pacTBOpa MopcKon conun. CteneHb gecTpykumm (%) noa
3) cmeneHu buodecmpyKyuu Heghmu u AENCTBMEM LWITaMMa onpeaenanu no yboinm maccobl HedTH
Hegpmernpodykmoe OTHOCUTENIbHO €€ UCXOAHOTO coAeprKaHusa B obpasue.

4) KucnomHocmu pacmeopa

Epogpeesckas /1.A. LUtamm 6akTepuin micrococcus luteus vkm ac-2627d — pectpyktop HedTM U HeTENPOAYKTOB. —
MateHT RU 2687131. — URL: https://findpatent.ru/patent/268/2687131.html



https://findpatent.ru/patent/268/2687131.html

3apaHue 4 [1nA OYMUCTKN NOBEPXHOCTM aKBATOPUI OT HedTH
MPUMEHAIT MexaHu4eckme, PU3NKO-XMMUYECKUE U
[pounTaliTe TEKCT, PaCNONIOXKEHHbIM cnpaBa. | buosormyeckme cnocobbl.

buonoau4eckue crnocobbl OCHOBAHbI HA UCNOIb30BAHUK

Onuwume rnposedéHHvlie y4EHbIMU MUKPOOPraHM3mMoB, CNOCOOHbIX NoABepraTb
uccnedosarus. [ 3moezo dononHume 6uogecTpykumnm (bnopasnorkeHuto) yrnesogopoabl HedpTu.
npeodsoxeHue, 8bI6paA8 PPa3bl U3 CIUCKA. B HacToAwee BpemAa n3sectHo okoso 70 pas3/InyHbIX BUAOB

TaKUX MUKPOOPraHM3mMoOB.
Y4yéHoblie uccnedosanu 3a8UcCUMOCMb

YyéHble nogseprann 6uoaecTpykuum HedpTb U

om : HedTenpoayKTbl Noa aencrTamem wtamma Micrococcus
luteus, namenasa Temnepatypy ot 10 ao 37 °C.
1) KoHyeHmpayuu pacmeopa conu NccnepoBaHmA nposoanan B NpUCyTcTBun 5%-Horo
2) memnepamypel pacTBOpPa MopcKom conun. CteneHb aectpykumm (%) noa,
3) cmeneHu buodecmpykyuu Hegpmu u AeicTBMEM LWITaMMa onpeaenanm no yobian maccbl HedTh
Hegmenpodykmoe OTHOCUTE/IbHO €€ UCXOAHOTro coAeprKaHua B obpasue.

4) KucnomHocmu pacmeopa

Y4yéHble nccnengoBanm 3aBUCUMOCTb CTEMEHN

brnopecTpyKkumm HePpTn N HePpTENPOAYKTOB
(3) oT TemnepaTypsbl (2).

Epogpeesckas /1.A. LUtamm 6akTepmuin micrococcus luteus vkm ac-2627d — pectpyktop HedTM U HeGTENPOAYKTOB. —
MateHT RU 2687131. — URL: https://findpatent.ru/patent/268/2687131.html



https://findpatent.ru/patent/268/2687131.html

XapaKTepUCTUKa 3agaHmna 4

Copep:kaTenbHana 061acTb OLEHKU: PU3NYECKNE CUCTEMDBI.

KomneteHTHOCTHAA o06nactb OUEHKU: NOHMMaHMe 0ocobeHHOCTEM  eCTeCTBEHHOHAY4YHOro
nccnenoBaHumA.

KOHTEKCT: MecTHbIN/HaUMOHaNbHbIN, OKPYrKatoLaa cpeaa.

YpoBeHb CNOXHOCTU: CPEAHUMN.

dopmart oTBeTa: 3a4aHUe C Pa3BEPHYTbIM OTBETOM.

O6veKT NnpoBepKu: pacno3HaBaTb BONPOC, UCCAeAYEMbIN B IAHHOW eCcTeCTBEHHOHAY4YHOM paboTe.
Tvn 3HaHUA: npoueaypHoe.

Cuctema oueHunBaHua. CogeprkaHue Kputepus.

1 6ann. BbibpaHa nocnepgoBaTenbHOCTb 3, 2:

Y4yéHble uccnegoBanm 3aBUCUMMOCTb CTeneHu buoaecTpykumm HedpTn mn Hedptenpoayktos (3) ot
TemnepaTypbl (2).

0 6annos.. [lpyrne oTBeThlI.



3apaHue 5 [NA O4MCTKM NOBEPXHOCTU aKBATOPUIM OT HEDTU NPUMEHAIOT
MeXaHn4Yeckme, PU3INKO-XMmmyeckne n buonormyeckne cnocooboi.
buonozuyeckue crnocobbl OCHOBAHbI HAa UCMNOL30BAHUM
MUWKPOOPraHM3mMoB, CMNOCOBHbIX NoABepraTb HMOAECTPYKLUM
(bnopasnoxeHunto) yrnesogoposbl HedpTu. B HacToALLee BpeMSA U3BECTHO
0Ko/10 70 pa3NINyHbIX BUAOB TaKNX MUKPOOPraHMU3MOB.

[MpounTanTe TEKCT, PACNONOKEHHbIM cCnpaBa.

OyeHume 3ghcheKmusHOCMb UCM0Ab308AHUA
wmamma Micrococcus luteus 0n4a yoaneHus
3a2pA3HeHUl Hedhmbro U Heghmenpodykmamu 8
MOPAX CeBEPHbIX Wupom. B npouecce nccnenosaHna 6uoaectpykumnmn Hedptn n HebTenpoayKToB
noa aencrenem wramma Micrococcus luteus npu pasNNYHbIX
TemnepaTypax bblan NoNyYeHbl pe3ynbTaTbl, KOTOPbIE OTPAXKEHbI Ha
aAnarpamme.

o LWTamm adpdeKTnseH
o LWTamm He addeKTnBEH

(0]
o

ObocHylime ceoli omaem, ucrosb3ysa OaHHbIe,
npeocmassneHHble Ha duazpamme.

o O

10 °C
20 °C
30°C
37°C

o

w b U1 O N
o o

CreneHb gectpykuum, %
N
o

|
o O

HedTtb Ou3enbHoe Macno la3oBbIN
TONAMBO MOTOpHOE KOHAEeHcaT
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3apaHue 5
[MpoynTanTe TEKCT, PACMONOKEHHbIN CrpaBa.

OyeHume 3ghcheKmusHOCMb UCM0Ab308AHUA
wmamma Micrococcus luteus 0n4a yoaneHus
3a2pA3HeHuUl Heghmbio U HegpmenpooyKmamu 8
MOPSAX CesepHbIX wupom.

o LWTamm adpdeKTnseH
\b LWtamm He sdpdekTmBeEH

ObocHylime ceoli omaem, ucrosb3ysa OaHHbIe,
npeocmassneHHble Ha duazpamme.

CteneHb buoaecTpykumm HedpTM Noa AENCTBNEM
WwTamma Micrococcus luteus npu HU3KUX
TemnepaTypax He3HauynTenbHa. [loaTtomy B
MOPAX CEBEPHbIX LUMPOT, rae HU3Kas
TemnepaTypa BOAbl B TEYEHME BCErO roaa, 3ToT
LITaMM He 3pPeKTUBEH ANA YAANEHUS
3arpsA3HeHna Boabl HEPTbIO U
HepTeENnPOAYKTaMM.

[1na O4YNCTKM NOBEPXHOCTU aKBATOPMIN OT HEDTU NPUMEHSIOT
MexaHu4eckme, PU3NKo-XMMUUYECKne n bruosiormyeckme cnocoobbl.
buonoau4eckue crnocobbl OCHOBAHbI HA UCMNO/Ib30BAHUK
MWKPOOPraHM3mMoB, CNOCObOHbIX NoaBepraTb buoaecTpyKumm
(bnopasnoxeHunto) yrnesogopoabl HedpTu. B HacTosLLee BPEMS U3BECTHO
0K0/10 70 pas/INYHbIX BUAOB TAKUX MUKPOOPraHM3MOB.

B npouecce uccnepoBaHus bnoaectpykumm HedTn 1 HepTenpoayKTos
noa, aencrtenem wtamma Micrococcus luteus npu pasnnUUHbIX
TemnepaTtypax bblin NosydYeHbl pe3ynbTaTbl, KOTOPbIE OTPAXKEHbI HA
Anarpamme.

U O N
o O O O

10 °C
20°C
30°C
37°C

CreneHb gecTpykuum, %
= NN W D
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Hedtb AnsenbHoe Macno la3oBbin
TONNAUBO MOTOpHOe KOHAEeHcaT
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XapaKTepUucTmnKa 3agaHma 5

Copep:kaTenbHana 061acTb OUEHKU: PU3NYECKUE CUCTEMDI.

KomneteHTHOCTHaA 065nacTb OUEHKU: MHTepnpetauma AaHHbIX U MUCMONb30BAHWE Hay4YHbIX
A0Ka3aTeNbCTB A1 NONYYEHUA BbIBOAOB, HaydyHOEe 0O BbACHEHME ABNEHUMN.

KOHTeKCT: MecTHbIN/HaUMOHaNbHbIN, OKPYXKatoLlana cpeaa.

YpoBeHb CNOXHOCTU: CPEeAHUN.

dopmar orBeTa: 3a4aHuMe C Pa3BEPHYTbIM OTBETOM.

O6beKT NpoBepKU: aHANM3MPOBATb, MHTEPNPETUPOBATb AdHHbie U AeNaTb COOTBETCTBYHOLLME
BbIBOAbI.

Tun 3HaHMA: NnpoueaypHoe.

Cuctema oueHunBaHua. CogeprkaHue Kputepus.

1 6ann. [laHa XapaKTepUCTUKA W MNPOBEAEHO CPaBHEHME pereHepupyowen cnocobHoOCTH
0bpa3uoB Bcex TPEX copbeHTOB. B OoTBETE y4allerocs roBopuTCH, YTO CTeneHb buoaecTpyKumm
HedTU noa aencremem wtamma Micrococcus luteus npm HU3KUX TemnepaTypax He3HauYnTeNbHa.
[MoaToMy B MOpPAX CEBEPHbIX WWMPOT, rae HU3KAsA TemnepaTypa BoAbl B TEYEHME BCEro roaa, sToT
WTaMMm He 3pPeKTMBEH ANA yAaNeHMNA 3arpa3HeHna Boabl HEPTbIO U HePTENPOAYKTaMMU.

0 6annos. [lpyrue oTBeThI.



bnok 3apaHnn «BoaopoaHasa sHepreTnka»

Bcé pacwupaoweeca MCNONAb30BaHME MWCKOMAEMOro TonameBa — HedTU, yria u
NPMPOAHOrO rasa — NPUBENO K MOBbIWEHUIO COAEPKAHUA YINEKUCNOrO rasa B atmocdepe
3emnn. IT0, B CBOK oO4epedb, MO MHEHUIO 60NbLIMHCTBA CNELMANUCTOB, MNPUYUHA
rnobanbHOro MoTensieHusa, rPO3ALLEro 4yesoBevyecTBy TPYAHO MpPeacKasyeMbiMM, HO OYEHb
onacHbIMM nocneactsuamn. K TOMy Ke WUCNONb30BaHME OPraHMYEeCcKoro TOM/MBaA
obycnoBnuBaeT 3arpA3HeHMe BO34yXa BbIXA0MNamMu aBTOMOOWAEN, 3arpA3HEHUD MNOYBbI
30710/, NONYyYMBLUENCA NPU CropaHum yrna. NosTtomy npeactaBaseT 3Ha4YMTENIbHbIM UHTEpPEeC
MCMNoOsIb30BaHME ra3006pa3HOro BOAOPOAA B KayecTBe 3HeproHocutend. 3tom npobnemon
YYEHbIE U MHXKeHepbl 3aHumatoTca bonbwe 50 net. MHOrMe M3 HUX CYMTAIOT, YTO BOAOPOAL
MOMKEeT 3aMeHUTb TPAAUUMOHHbIE BWUAbl TOM/AMBA. TaKyl 3aMeHy Ha3blBAlOT 8000p00HOLU
3Hep2emukKod.

B BOogopoaHOM 3HepreTnKe BblpaboTKa saHEpPrMm NpPoucxogmT 3a CYET 3KOoN0rnmvyeckm H6e3onacHoOro cropaHus
BOAOPOAA B KUC/NOPOAE BO3Ayxa C 0bpa3oBaHMEM BOAbI B COOTBETCTBUM C YPAaBHEHUEM:

2H, + O, = 2H,0.

Ba)kHO, 4TO yAenbHasa TensoTa CropaHMsa BOAOPOAA 3HAYMTENbHO MpPEeBblWAaeT TenaoTy CropaHusA
YFNeBOAOPOAHbIX TOMN/IMB.

MocKkonbky cBoboaHOro rasoobpasHoro Bogopoda Ha 3emne He CcywecTByeT, BOAOPOAHAS 3HEpPreTuKa
BK/IlOYAET TaKXKe MoJiydeHMe BOAOPOAA, €ro XpaHeHMe B ra3oobpasHOM U CHUMKEHHOM COCTOAHMU UK B BUAE
MCKYCCTBEHHO MOMYYEHHbIX XMMUYECKUX COEAMHEHNIM N TPAHCMOPTUPOBKY ra3a K notpebutento. Bcé 3To cnoXHble
Hay4YHO-TEXHMYECKMe npobnembl, AanéKne OT OKOHYaTe/NIbHOro peweHus. Moatomy BogopoaHan SHEPreTMKa MokKa
He Moay4YMaa WMPOKOro pacnpocTpaHeHUA.
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bnokK 3agaHnn «BoaopoaHaa sHepreTnka»

Bonpoc 1. Ha anarpammax nokasaHa CTPYKTypa MMPOBOro npounssoactea (puc. 1) u notpebneHus (puc. 2)

BOAOPOAa.

Puc. 1. CtpyKtypa mmMpoBsoro npom3soacrea
BOoAopoaa

4% 4%

7% ® /3 npmnpoagHoro rasa

m U3 HedTH
N3 yrna

B [1lyTéMm 3n1eKTpoIn3a
BOAbI

Puc. 2. CTpyKTypa mmpoBoro norpebnaeHms
BOAOpOAA

1% 4%

B CnHTEe3 amMmuMaka
8%
® HedtenepepaboTKa
CuHTEe3 meTaHoNa

m Kocmoc

® [lpyrue HanpaBaeHus

Kakol (kakue) u3 nepeyucsieHHbIX 86180008 MOXHO cOesnams Ha

OCHOBAHUU AHAAU3A OQHHbIX, MPedcmasseHHbIX Ha duaz2pammax?

1) BOAbLYIO YacTb BOAOPOAA NOMYYaAOT MYTEM XMMMUYECKOMN
nepepaboTKkM NPUPOAHOro rasa.

2) Boaoposa, WMPOKO UCNOb3yeTca B Ka4ecTBe TON/MBa AN
ABuUratesier BHyYTPEHHEro cropaHus.

3) dnekTponuns Boabl — 3PpEKTUBHbBIN METOA, NONYYEHUS
BOAOpPOAA.

4) bonee NoONOBUHbI NONY4aeEMOTro BOAOPOAa UCNO/Ib3YeTCA B
KayeCTBE XMMMYECKOTO CbIPbA.

5) OcHOBHbIM NoTpebuTenem BoAopPOAa KaK PakeTHOro Ton/nBea
ABNAETCA KOCMOHABTUKA.

35



bnok 3aaaHnmn «BoaopoaHasa sHepreTuka»
Bonpoc 4. XpaHeHWe 1 TPAaHCNOPTUPOBKA BOAOPOAA COMPAXKEHbI C onpeaeNEHHbIMU C/IOXKHOCTAMMU,
BbI3BAHHbIMW Pa3/IMYHbIMMN NPUYMHAMMU.
Hue AaHa XxapaKTepUCTUKa HEKOTOPbIX CBOUCTB BOAOPOAA.
[Tpn HopmanbHbIX ycnoBmAX Boaopoa H,:
- ra3 6e3 uBeTa, BKyCa 1 3anaxa;
- ABN1AGTCA CaMbIM JIETKMM M3 BCEX ra30B, sierye so3ayxa s 14,5 pas;
- obnagaeT camom BbICOKOM TENNONPOBOAHOCTbIO Cpean ra3oobpa3HbixX BELWECTB;
- TemrniepaTypa KuneHma sogopoaa —252,76 °C, TpyaHO CUXKAETCA;
- yAeNbHasA TENN0Ta CropaHuA (KOMYECTBO S3HEPrUM, KOTOPOE BblAenAeTca Npu CropaHuUm BeLwecTBa
maccon 1 Kr) coctasnaet 120,9 MO/Kr;
- Ma/IOPacTBOPUM B BOAE;
- XOPOLLO PacTBOPUM BO MHOMMX MeTal1ax U UX CnaaBax, CnocobeH NPOHUKATb B PE3UHY, NNIACTUKN,
cTekNo n andPyHAMPOBATb HEPE3 HUX;
- BbI3bIBAET XPYMNKOCTb U TOMKOCTb METaNJ1I0B M CMNJ1aBOB;
- CMecu BoAopoAaa C BO3AYXOM Ype3Bbl4alHO B3PbIBOOMNACHbI.

Hazosume ceolicmea 8000p00d, KOMopble OC/AOHHAOM e20 MPAHCIOPMUPOBKY U XpaHEeHUue.
ApeymeHmupylime omsem.




bnok 3aaaHum «brnoataHon»

N3-33a ucToweHmnAa 3anacoB NerkogoCcTynHOM HepTU U HEeYKJIOHHOro PoCTa
UeH Ha HedTb ewe B NPOWJOM CTONETUM BO3HMKNA HeobxoaMmmoCTb
pa3paboTKM TEXHONOrMM WUCNOAb30BaHMA BO30OHOBASEMbIX WCTOYHMKOB
3Heprmn. Hapagy ¢ TakMmm BO30OHOBASEMbIMU UCTOYHMKAMMU 3HEPTUK, KaK
CO/IHEYHAA 3HEeprua, sHeprna BeTpa M reotepmanbHas 3Heprus n ap. ocoboe
BHMMaHME  MNPUBAEKAEeT  WUCMNOAb30BaHME  ANA  MNOJIyYeHMA  TOMJINBA
PACTUTENBHOTO CbIPbA.

[JpoBamu B Ka4yecTBe TOM/IMBA YE€/10BEYECTBO MOJIb3YETCA YXe HECKONbKO TbiCAYeneTun, HOo
HeNb3A N NOJIYY4NTb U3 BUOMACChl PAaCTEHUN KUAKOE roproyee, NpurogHoe Asasa aBtomobmnen?

OAuWH 13 BUA0B TaKOro roproyero — 3tuosbin cnupt, sTaHon C,H.OH. OH moxeT bbITb nony4eH
U3 yYrneBOAOB, COAEPXHALWMXCA B HEKOTOPbIX CE/IbCKOXO3AMCTBEHHbIX KYy/NbTypax B BbICOKOMU
KOHUEHTpauMnu. B cpeaHux wWuMpoTax K TaKMM KyAbTypam OTHOCATCA MWeEeHMUa, KYKypy3a u
Kaptodpenb. B Tponuyeckmx cTpaHax, Hanpumep B bpa3sumamn, Haubonee 3pPeKTUBHO
MCMNO/Ib30BaHME CaxapHOro TPOCTHMKA. Caxap M Kpaxmasn nepepabaTbiBalOT B 3TaHO/, KOTOPbIN
NOJIY4NN Ha3BaHMe «OMo3TaHON». Ero MOXKHO MPUMMEHATb KaK TOMNJIMBO A/ aBTOMOOWMIbHbIX
Asuratenem nmbo camoctoATenbHO, NMOO KaKk A06aBKy K 6eH3uHY.
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bnok 3apaHnn «brnoataHon»

Bonpoc 1. BMoataHon MoXKeT 6bITb NONYYEH U3 PA3/IMYHOIO PAacTUTENbHOIO CbipbA. Ha Anarpammax nokasaHo
cogeprkaHune Kpaxmasia B 31aKOBbIX KyabTypax (puc. 1) un Bbixoa, cnupTta (MA/Kr pacTUTENBHOTO Cbipbs) U3 3TUX
3/1aKOBbIX KYNbTYpP B CPAaBHEHUM C Kpaxmanom (puc. 2).

Puc. 1. CoaeprkaHune Kpaxmana Puc. 2. BbIxoa 3TaHO/1a U3 3ePHOBbIX KYAbTYp

B 3/1aKOBbIX Ky/ibTypax 700
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KyKypysa Oséc I'Iu.leHmu,a nc ﬂl—IMGHb KyKypysa Oséc I'ILueHMLl,a Fll-uv\eHb Kpaxman
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Bbixoa, cnnpTa, MA/Kr CbipbA
&
o

CopeprkaHue Kpaxmana, %
&
o

Kakol eb1600(bl) MOX#CHO cOesnamb Ha OCHOBe aHAU3a OUa2PamMm?
1) Bbixo0 amaHosa He 3a8ucum om 8uda 3epHo8ol Kysbmypebl.
2) Ha 8bix00 amaHona 81usitom ocobeHHoCmu mexHos102U4ecKo20 rpoyecca.
3) Yem bonbwe cooepxcaHue Kpaxmasa 8 uccaedyemom pacmumesibHOM Cbipbe, mem 8bllie 8bIX00
amaHona.

4) C 8bICOKUM 8bIX0O0OM BUOIMAHOM MoXcem bbimb rosayYeH U3 yessts03ol.
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bnok 3aaaHum «brnoataHon»

Bonpoc 4. YyéHble nccnegoBany KaTaIMTUYECKYIO aKTUBHOCTb HEKOTOpPOro pepmeHTa B npoLecce
rMapoan3a Kpaxmana npu pasiMyHbiX TemnepaTtypax. Pe3ynbratbl SKCNepmMmMeHTa NpeacTaBaeHbl Ha

rpaduke.

AKTUBHOCTb PpepmeHTa, %

10

20

30

40

50

ObvsAcCHUMe xapakmep uUsMeHeHUA Kamaaumu4yecKoU
aKmusHocmu ghepMeHmMa rpu rnossiWeHuU memnepamypbl
om 10 0o 50 °C.
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BnoK 3aaaHuin «BTopas *M3Hb aBTOMODOUIbHbIX LUMH»

B coBpemMeHHOM MUMpe HeYKJIOHHO PACTET YNC1I0 aBTOMObOUAEN, NOITOMY
npobnema ytmamsaumm n nepepaboTku WKH npnobpeTtaet HonblLIOE 3KONOTUYECKOE
N SKOHOMMWYECKOEe 3HauYeHue ANs BCex Pa3BUTbIX CTPaH MMUpPa, B TOM YMUCIE U ANS
Poccmun. 9To cBA3aHO Npexae BCero ¢ TemM, YTO BbIOpOLLIEHHbIEe Ha CBaJIKy
N3HOLLEHHbIE LWMHbI ABAAIOTCA UCTOYHMKOM A/IUTE/IbHOIO 3arpsi3HEH U
OKpyXatouwen cpeabl. K Tomy e pe3nHa orHeonacHa v He noaBepraeTcs
Buonornyeckomy pasnoXKeHUo, a CKoONAeHUe Pe3nHOBbLIX MOKPbILEK NpeacTaBaAeT
cobou ynobHoe MecTo ANA NPOKMBAHUA LLeNbIX KONOHWUIN TPbI3YHOB U HACEKOMBbIX,
MHOTUE N3 KOTOPbIX ABAAKTCA UCTOYHUKOM MHPEKLMOHHbIX 3abonesaHun.

B 2019 roay B Poccun BBeAEH 3anpeT Ha 3aXOPOHEHME O0TPaboTaHHbIX WKH U NoKpbiweK. OaHako
YTUAN33ALUNN U3HOLWEHHbIX LWWMH — HenpocTasa npobaema. Nx nepepaboTka TpebyeT 6bonblimx 3aTpar
3Heprun. Tem He meHee, CYLLECTBYIOT cnocobbl yTUAN3aUMM 1 nepepaboTkn aBTOMOOU/IbHbBIX LLWH,
KOTOPble NO3BOAAIOT, C OAHOWN CTOPOHbI, SKOHOMUTb MaTEPUANbHbBIE N SHEPreTUYECKME PECYPChl,

a C APYron — yNyyLmnTb IKONOTMYECKOE COCTOAHUE OKpYXKatoLLen cpeapbl.
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BnoK 3agaHnin «BTtopas Kn3Hb aBTOMOOU/IbHbBIX LLUNH»

Bonpoc 1. CpoK pa3noXeHus BbIBO3MMbIX Ha CBAJIKM M3HOLLEHHbIX LUMH cOoCTaBnseT He meHee 100 ner.
HaxopAwmeca Ha cBasike WMHbI A/ITENbHOE BPEMSA 3arpA3HAIOT OKPY KatoLLyto cpeay. Kpome Toro, WmnHbI
06,134a10T BbICOKOM NOXKApPOONAaCHOCTbIO. B Tabnunue npmneeaeHobl AaHHbIe O BbIBpocax HEKOTOPbIX BELLLECTB B
aTmocdepy nNpu CropaHnm yria u USHOLWEHHbIX LWWH.

3arpAsHAtoLLLee BewWwecTBo CropaHue yrnsa CropaHue N3HOLWEHHbIX WKH
Cepa, % 2,0 1,3-2,2
3ona, % 11,3 12,5-18,6
LIWHK, 4./MANH 4. BO3ayxa 27,2 9300-20500
Xpom, 4./M/IH 4. BO3ayxa 20,5 97
HuKenb, 4./MAH 4. BO3ayxa 16,9 77
CBuHeL, 4./MNH 4. BO3ayxa 8,3 60-760
Kagmuit, 4./mnH 4. Bo3ayxa 0,91 5-10

Ha ocHosaHuu OaHHbIX Mabauybl oxapakmepusylime C 3K0s02U4eCKolU mOoYKU 3peHus 8bibpocsl 8
ammocgepy seuwjecms, obpa3yrOWUXCA Npu C20paHUU U3HOWEHHbIX WUH, 8 CpasHeHUU ¢ 8blibpocamu,
0bpa3yrowuMucs npu ccopaHuu yans.
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BnoK 3apaHnim «BTopas *M3Hb aBTOMOOU/IbHbIX LLWH»

Bonpoc 6. CXKnraHme U3HOLEHHbIX WWH C Uenbto noayyeHnAa asHeprmmn Ha nNpoTaKeHnm He ogHoro
0eCATKa 1ET UCNOJIb3yeTCA BO MHOIMNX CTPAaHAaxX MHpPa. OpgHaKo npun CropaHnn WnH O6pa3YETCH
t-I[.')e3BbI‘-IE':'Il‘;IHO MHOTO BCEBO3MOMKHbLIX TOKCUYHbIX COE,EI,VIHEHI/IVI, B TOM HUC/1€e KaHLUEPOTreHHbIX, a TaKkKe
COE,EI,VIHEHMI\/’I, BbI3blBAOWNX NOABNEHNE KNC/TOTHbIX ,EI,O)K,EI,GVI. nna 6e3onacHoOn pa6OTbI TAKNX YCTAHOBOK

HeobxogmMma cnctema rnyboKom oUMCTKU BbIBPOCOB, YTO TPEbyeT 3HaUMTE/IbHbIX KannTaI0BAOXKEHWUN.
Ha anarpamme npeactasaeH TUMUYHbIA COCTaB LLUWH JIEFKOBOro aBToMobus.

B CMHTETMYECKMN KayuYK Yyumeieaa cocmas WuH, o06BACHUME, no4Yemy
B HaTypanbHbI Kay4yyK CxHcue2aHue U3BHOWEHHbIX WUH cnoco6cm3yem

. Crant 0bpa3068aHUIO KUC/IOMHbIX 0oxcoell.

B TekcTnnb

m Caxka

B CmArvatowme macna v gpyrue
HedTexMmuuyeckume ob6aBku
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Bnok 3apaHni «YrnepogHblie HAHOTPYOKKM — maTepuanbl byayLiero»

Ona pa3BuTUA NPaKTUYECKU BCeX OTpac/ed 3SKOHOMUKU HeobxoAumbl HOBble MaTepuansbl,
obnagatowme BbICOKMMU 3KCMIyaTaLUMOHHBIMU CBOMCTBAMU. K MX YMCAY MOXKHO OTHECTU maTepuansbl,
coAepKalime B CBOEM COCTaBe yrnepogHble HAaHOTPYOKMN.

YenepooHas HaHompybka (YHT) — oaHa M3 annoTponHbix moanduKauun yrnepoga. ITo nonas
UMAMHOPUYECKAA CTPYKTypa AWMAaMeTPOM OT AeCATbIX A0/IeM HAaHOMETpPa A0 HECKOJIbKUX [OeCATKOB
HAaHOMETPOB W [AJIMHOM OT OAHOr0 MUKPOMETPa [0 HECKONbKUX CaHTUMEeTpoB. HaHOTpyOKM
npeacTaBnAoT cobon CBEPHYTYHO B UMAMHAP FPadUTOBYIO MIOCKOCTb. B 3aBMCMMOCTM OT 4nC/a CNOEB
YHT pa3sgenatotrcs Ha o0HocsolHbie (OYHT) n mHozocnoliHbie (MYHT).

HaHoTpybkn oTKpbin B 1991 roay AanoHcKuin yyeHbin C. UgxKnma. Ucnapsaa rpaduT B aneKTpUYECKOMN ayre, OH MOAy4Yun
OCaZl0K, COCTOALLMM U3 MUKPOCKOMUYECKMX HUTEM U BOJIOKOH. B 3TOM OcCagKe C NOMOLLbIO 3/IEKTPOHHOro MUKpockona C.
Naxnma Bnepsble O0OHApYyXUA HaAHOTPYOKM. ITM  HaAHOTPYOKM coaeprkasin  pasHOe KOAMYeCcTBO CNOEB U bblan
MHOTFOCNOMHbIMWU. HaHOTPYOKN 061a4at0T MHOTMMW YHUKANbHbIMKW CBOMCTBAaMWU. OHM MMEIOT OYEHb BbICOKYHD MEXaHUYECKYHO
NPOYHOCTb; B 3aBUCMMOCTU OT CTPOEHUA MOTYT MPOABAATb KaK MeTa/lZIMYeCKYo NPOoBOAUMOCTb, TaK U NONYNPOBOAHUKOBbIE
csorctBa. YHT 06nagatoT BbICOKOPA3BUTOM MOBEPXHOCTbID M MO3TOMY MPOABAAKOT BbICOKME afCcOPOUMOHHbIE CBOMCTBA —
CNOCOBGHOCTb MNOMOWATb MONEKYAbl XMMMYECKUX BelwecTB. KaHanbl BHYTPpU TPYOOK MOMKHO 3aMONHWUTb MOJIEKY/IAaMU
Pa3/INYHbIX BELLECTB, YTO NO3BOAAET UCNO/Ib30BaTb YHT B KauecTtBe KOHTEMHEPOB ANA XPAHEHMA ra3000pa3HbIX XMMUYECKNX
COeAMHEHUN NN AKTUBHbIX MOIEKYA.

HaHoTpybKn, nobaBneHHble B Camble pa3/INyHble MaTepuasbl B O4eHb HEOONBLIOM KOMYECTBE, 3HAYMTENBHO Yay4LLAtoT
nx ceomctea. HaHoTpybKM cnocobHbl 06pa3oBbIBaTb KOMMIEKCHI CO MHOFMMM JIEKAPCTBEHHbBIMM BELLECTBAMM, YTO NO3BONAET
MCNONb30BaATb MX B CUCTEMAX afPECHOM AOCTABKM IEKAPCTB BHYTPU OpPraHU3ma YesioBekKa.

YHUKaNbHbIE 3N1EKTPOHHbIE CBOMCTBA HAHOTPYOOK HAXOAAT NPUMEHEHMNE B ANOAAX, TPAH3UCTOPAX, SNEKTPOHHbIX MyLKax
M 30HAO0BbLIX MMKPOCKOMNAx. MexaHn4yeckas NPOYHOCTb HAHOTPYDOOK MCNO/b3yeTCA B KOMMO3UTHbIX MaTepuanax, U3 KOTopbixX
MOXKHO M3roTaB/IMBATb CBEPX/IETKME U CBEPXMNPOYHbIE TKAHM ANA O4eXAbl NMOXKAPHbIX U KOCMOHABTOB. HaHOTPYOKM — 0gMH U3

BaXXHbIX KOMIMOHEHTOB 3/1IEKTPOMEXAHNYECKNX HaHOVCTpOl‘/ﬁCTB. 13



Bnok 3agaHuun «YrnepoaHble HAHOTPYOKM — maTepumanbl byayLiero»

Bonpoc 4. Bo MHOrMX OTPac/iaxX NPOMbILJAEHHOCTU, HANPUMepP WMNHHOW, 0byBHOM, KabenbHON, TpebytoTcA
ocobble CBOMCTBA PE3MHOTEXHUYECKMX U3aennit. [na nonyvyeHms matepmana Cc 3a-4aHHbIMU CBOMCTBAMMU B
PE3MHOBYIO CMECb BBOAAT Pa3inyHble 406aBKM.

Mpn n3y4yeHnmn BO3MOXKHOCTM NCMOb30BAHNA B KauecTBe A400aBKM B PE3NHOBYH CMECH YINTIEPOAHbIX
HAHOTPYOOK OblIN U3rOTOBNEHbI KOHTPO/IbHbIE 0OPa3Lbl Kay4yyKoB 6e3 A06aBOK HAHOTPYOOK M 06pa3Lbl,
cogepxawme 4 % HaHOTPYOoK. CBOMCTBA NONYYEHHbIX 06pa3L0B KaydyKoB ¢ AobaBKamu HAHOTPYOOK n 6e3
n06aBOK CpaBHMBAIM C HOPMATUBHbIMM NOKa3aTeNAMM, onpeaeaeMbiMU roCyAapCcTBEHHbIM CTAaHAAPTOM.
Pe3ynbTaTbl UCCnea0BaHUIM NOKa3aau, YTo gobaBneHne B pe3nHOBYH CMeCb HaHOTPYDOOK B Konnyectse 4 %
NO3BOJIAET UCMNO/Ib30BaTb NONYYEHHbIE Kay4yKM OJ19 U3rOTOBNEHUA PE3UHOTEXHUYECKUX U34eNNIN ANA
0byBHOM U KabenbHOM NPoAYKUUN.

[loacHume, ¢ KaKoU uesbro rnpu rnposedeHuu 3KcrnepumeHma:

a) Ucrnosb308asUCL KOHMPObHbIE 06PA3UbI KAYy4yKO8;

6) ceolicmea nosy4YeHHbIX Kay4yyKoe CpasHUB8AsIU C HOPMAMUBHbIMU MOKA3amenamu, ornpeoendemosimu
20Cy0apcmeeHHbIM CMaHOapPMMOM.

a)

6)




Kak npumeHATb 3a4aHMNA NO eCTeECTBEHHOHAYy4YHOM rPaMOTHOCTM
B yyebHOM npouecce?

3a4aHnsA MOTYT BbITb MCMOIb30BaHbl Kak ¢ GOPMUPYIOLLLEN, TaK U C ANArHOCTUYECKOM
Lenbto. BaXxHO NnpaBuAbHO OpraHM30BaTb yuebHbI npouecc.

C dopmupytloLleit Luenblo oTae/ibHble 33a4aHNSA MOXKHO NPUMEHATb Kak Ha Pa3HbIX 3Tanax
YPOKa, TaK U BO BHeypo4yHoe BpemMs. [pn aTom gonycKaeTcs Kak MHAUBUAYaJAbHOeE, TaK U
rpynnoBsoe BbiNO/HEHME 3a1aHMI C Noc/eayoWwmMm obcyXKaeHne cammx 3a4aHNi 1
PEe3yNbTaTOB MUX BbIMO/NHEHUA, B TOM YMC/1€ COBMECTHO C YYUTE/IEM.

C AMarHOCTUYECKOMN LeNblo CIOXKEeTHble B/IOKU 3a4aHUN MOTYT MCMNO/Ib30BATbCA
CAaMOCTOSAITE/IbHO UK ABNIATLCA YACTbO KOHTPOJIbHbIX PaboT. B 3TOM chyvae npeanonaraercs
WHAMBMAYaNbHaA paboTa yyalwmxca, a pe3ynbTaTbl BbIMOJIHEHNA 3a4aHNN NO3BONAT
OUEeHUTb CGOPMUPOBAHHOCTb ONPEeAENEHHbIX 3HAHUN, YMEHUN, KOMNETEHLUN B
COOTBETCTBUU C NPEANOKEHHBIMU KPUTEPUAMM.
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Bonpocsl...

Hago nn Bcem yuntenam B ob6A3atenbHOM
nopaaKe 3aHMMaTbCA pa3paboTKom
3aaHNN NO ecTeCTBEHHOHAYYHOU
rPaMOTHOCTU?

KaK 6bITb C 3a4aHNAMMU TPAANLMNOHHbBIMMU,
TO €CTb C YNCTO NpeaMeTHbIM
(pM3NYECKUM, XMMUNYECKUM,
bnonornyeckum u aAp.) cogeprkaHmem?
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TpagnunoHHbIe 3aa4aHuA...

«dPopmmnpoBaHMe MMEHHO CUCTEMHbIX 3HAHUU U YMEHMUIA NOo npegmeTy U UX
oTpaboTKa B npouecce BbINOJHEHUA pPa3HOOOpPa3HbIX 3a4aHUM MO3BONAET B
NANlbHENLLEM BbIBOAUTL MOATOTOBKY LUKOJIbBHMKOB Ha 60nee BbICOKMM YPOBEHbL
0600WeHna maTtepuana, B TOM 4YMUC/Ee OTHOCALLErocs K Apyrmm npeameTtam.
[MonbiTKa chOpPMMPOBATL CNOXKHbLIE MO3HaBaTe/bHble AeNcTBMA H6e3 onopbl Ha
CUCTEMHO-HAY4YHble 3HAHUA MOXET JAaTb pe3ynbraT, HO OH npeanosaraer
NoAroToBKYy notpebutena m nepepadboTyMka rotoBoMm WMHOPMALMKM, a He
aHa/IMTUKA, KOHCTPYKTOpPa U un3obpetatena, BAAOEOWEr0 CUCTEMHbIMU
3HAHNAMKU U CNOCOBHOro K pa3paboTke M CO34aHUIO NMPOAYKTa COOCTBEHHOWM
MbICINTENIbHON AEATENbHOCTMW.

Ona peanusaumm yKasaHHbIX Uenen Tpebyerca cuctematuyeckaa pabora
yuuntena no opmMmupoBaHNIO XMMUYECKON 3HAaHUEBOU OCHOBDIY.

http://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/metodicheskiye-
rekomendatsii.pdf
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PekomeHaauunu...

Heobxoanma cornacoBaHHas paboTa yuyntenei no BCem eCTeCTBEHHOHAY4YHbIM NpeaMeTam.

LlenecoobpasHo Mcnonb3oBaTb 334aHMA, NOCTPOEHHbIE Ha MaTepuasie peasibHbIX HAay4YHbIX UCCNEA0BaHUN.
3aaHnA OONXKHbI coaepKaTb HPopmauuio B Buae rpadpukos, Tabauuy, cxem, pUCYHKOB. BbinosiHEHME 3TUX
33[aHMN  OOMKHO MpeaycmaTpuBaTb Mpeobpa3oBaHMe [AaHHbIX W3 ogHOW GOpMbl B ApYryw, UX
UHTepnpeTaunto, aHanus, u opmynmpoBaHue BbIBOAOB Ha OCHOBE aHaAM3a.

Ob6cyKaaTb C yYEHMKAMU METOoAbl HayYHOro MUCCNea0BaHUA Pa3/IMYHbIX BOMPOCOB, ONUCbIBATb U OLUEHUBATb
cnocobbl, HanpaBaeHHble Ha obecrneyeHne HaAEKHOCTU AaHHbIX U OCTOBEPHOCTM Pe3y/bTaToB.

O6s3aTe/IbHO BKAKOYATb B y4ebOHbI NpOoLLEcC peanbHble 3KCNepuMeHTa/IbHble PaboTbl, BbINONHEHNE KOTOPbIX
[O/I’KHO COMPOBOXAATbCA aHANM3OM Uefen, 3aday, NPUMeHAEeMbIX MeToAoB, OOCYyXKAEHMEM MOJyYEHHbIX
pPe3yNbTaToBs.

Mcnonb3oBaTb 3a4aHMA, KOHTEKCT KOTOPbIX CBA3AaH C »XMU3HEHHbIM ONbITOM LKOJNIbHUKOB, 3aTparnmBaeT
Npobnembl MECTHOro, HaUWOHa/NbHOTO WAM TNO0BGANbHOrO XapakTepa, a BbINOAHEHWE 3adaHUN Tpebyer
NMPUMEHEHNA eCTEeCTBEHHOHAYYHbIX 3HAaHMN B HE3HAKOMbIX CUTYaUUAX, OT/IMYHbLIX OT TUMUYHbIX,
oTpaboTaHHbIX B 06pa3oBaTe/IbHOM npouecce.

[MpuMeHATb 3alaHNA MeXXNPeaMETHOro XapaKrepa, CKOHCTPYMPOBAHHbIE HA MaTepuane Pas/IyHbIX y4eOHbIX
ANCLUUMNINH,

Mcnonb3oBaTb 3aaHUA C Pa3BEPHYTbIM OTBETOM, Tak KaK OHU CNOCOOCTBYIOT Pa3sBUTUIO PEYEBbLIX HaBbIKOB,
bOPMUPOBAHNIO YMEHWUIA ACHO, IOTUYHO U TPAMOTHO M31araTb CBOW MbICAU, CTPOUTb apryMeHTUPOBaHHbIE
BbICKa3blBaHWA, aleKBAaTHO MCMNO/b30BaTb 3bIKOBbIE CPEACTBA, B TOM YMCAEe B MUCbMEHHOM dopme.

He oOTKasbiBaTbCA OT MWCMOMb30BaHUSA TPAAULMOHHDBIX 3afaHUNA C 4YUCTO npeaMeTHbIM (dUsnMyecknm,
XMMUYECKUM, BUONOTMUYECKUM U T. A.) coAepKaHMEM.



[ne conepUTca MHGOPMaALMSA O MEXKAYHAPOAHbIX NCCAeA0BaHMAX KavyecTBa 0bpa3oBaHMA?
[ne copeprkatca 3agaHMA Ana GOPMUPOBAHUA N OLUEHKM ecTeCTBEHHOHAYYHOW rPaMOTHOCTMU?
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