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Iens maHHOTO MOCOOHS — OKa3aTh METOJMYECKYIO TTOMOIIb MEAaroraM MpH MOJArOTOBKE W MPO-
BEJICHUIO YUCOHBIX 3aHATHUI, HAPABJICHHBIX HA pa3BUTHE PYHKIMOHAILHONW TPAMOTHOCTH O00YYAIOIIHXCS
5-9-x knaccos.

B mocobuu paccMaTpUBArOTCS BO3MOXKHBIC MYTH KOHCTPYMPOBAHUS JUJAAKTUYECKOTO U METOJIHU -
YECKOr0 COMPOBOXKICHUS Pa3BUTHS (YHKIMOHAIBHON TpaMOTHOCTH oOyuaromuxcs 5-9 kmaccos. Pac-
KPBIBACTCS XaPAKTEPHCTHKA BCEX KOMIIOHEHTOB (DYHKIIMOHATBHOW MPAMOTHOCTH, OIMHCHIBACTCS METOTU-
Ka TpoBeAeHUs yueOHBIX 3aHsaThi. Ocoboe BHUMAHWE YIENAeTCS NUIAKTHYECKOMY U METOIUYECKOMY
WHCTPYMEHTAPUIO OPTaHU3aIMK TO3HABATEIBHON JIEITENBHOCTH O0yJaroIuxcs, odecreunBaromias pas-
BUTHE 4-X KOMITOHEHTOB (DYHKIIMOHATBHOW IPAMOTHOCTH (YMTATEIHCKOM, MaTEMAaTHYECKOM, eCTECTBEH-
HO-HAY4HOU U (PHHAHCOBOI) COBPEMEHHBIX MOJPOCTKOB.

Meroauueckoe ocoOue IMpeHa3HAYeHO YYHUTEIsIM 00pa30BaTEllbHBIX YUPEKICHHUH, PEau3yo-
mwM nporpamMmy «Pa3Butue (QpyHKIIMOHATBHON TPaMOTHOCTH OOYYAIOUIMXCS OCHOBHOHM INIKOJBD); BCEM
TeiaroraM, 3aMHTEPECOBAHHBIM B MOBBIIICHUN Ka4eCTBa COBPEMEHHOT'0 00pa30BaHUSL.



DyHKINOHAJIBHASI TPAMOTHOCTDH KaK LieJb, HEHHOCTh U pe3yJabTaT
OCHOBHOI'0 0011eTr0 00pa30BaHUS

Benukas yenv obpazoeanus — smo e 3nauus, a 0etucmaeus
T'epoepm Cnencep

DYHKUYUOHANbHAA ZDAMOMHOCHb Ye/106€KA: NOHAMUE U CMPYKmMYypa

Tepmun «rpamoTHOCTB», BBeAeHHBIN B 1957 1. OHECKO, nepBonadanbHO
OTNpeJeNsics KaK COBOKYIHOCTh YMEHM, BKIIOYAIOUIUX YTEHUE U MHUCHbMO, KOTO-
pble MPUMEHSIOTCS B COI[MAIbHOM KOHTEKCTe. MHbIMU cllOBaMH, TPaMOTHOCTh —
ATO OMpPEJIENICHHBIA YPOBEHb BIIaJICHUS HABBIKAMH YTCHUS U MHUCbMA, T. €. CII0CO0-
HOCTb UMEThH JIEJIO C TIEYaTHBIM CJIOBOM (B 00Jiee COBPEMEHHOM CMBICIIE 3TO HABBI-
KW YTE€HHUs, TMCbMa, cYeTa U paboThl ¢ ToKyMeHTamMu). OJTHOBpEMEHHO ObLIN BBE-
JICHBbI TOHATUS «MHUHUMAJIbHOW TPAMOTHOCTH» U «(PYHKIMOHAIBHOW TI'PaMOTHO-
ctu». [lepBoe xapakTepuszyeT cnocoOHOCTh YUTATh U MUCATh MPOCTHIE COOOIEHUS,
BTOpPOE — CIIOCOOHOCTH HCIOIh30BATh HABBIKM YTEHHUS M TUChMa B YCJIOBUSX B3au-
MOJIEUCTBHS C COIUYMOM (O0(OpPMHUTH CYET B OaHKe, MPOYUTATh MHCTPYKIUIO K
KYIUIEHHOMY MY3bIKAJIbHOMY LIEHTPY, HAllUCAaTh UCKOBOE 3asBJIEHUE B CyA H T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBII J€JA€T BO3MOKHBIM IMOJIHOLIEHHYIO
NEeATEbHOCTh UHJIUBUA B COLMAJIbHOM OKPYKEHUU.

[IpuMUTHBHOE TPEACTABIEHUE O TPAMOTHOCTH KaK HEKOTOPOM MUHHMMAJb-
HOM HaOope 3HaHUN, yMEHU U HaBBIKOB (YUTATh, MUCATh, PUCOBATH U T. [I.), KOTO-
pble HEOOXOIMMBI Uil HOPMAJIbHOM JKU3HENEATENbHOCTH 4YeJIOBEKa M OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOMW IIIKOJIE, HA CETOJHSIIHUNA J€Hb CTAHOBUTCA HENOCTA-
TOYHBIM /ISl PENIEHUS] COBPEMEHHBIX COLMANBHBIX MPOOIEM™,

B.A. Epmonenko onuchiBaeT cienyrouue 4 sTtana pa3BUTUS MOHSATUSA O
(YHKIMOHAIBHON TPAMOTHOCTH.

1-i sran (koner| 1960-x — Hauano 1970-x rr.) — pyHKUIHOHAIbHAS TPAMOT-

HOCTb pPaCcCMAaTpUBACTCA KaK AOIIOJHCHHC K TpaI[I/IHHOHHOﬁ IrpaMOTHOCTH, CIICA-

! Pynux I'.A., Kaiitanosa A.A., Ctor C.I'. ®yHKIHOHAIbHAS TPaMOTHOCTh — UMIIEpaThB Bpemen // OOpasoBanne
Yyepe3 BCIO JKU3Hb: HENpephIBHOE 00pa3oBaHue B MHTepecax ycToitunBoro passutus. 2014, Ne 1. T. 12. C. 263-269.
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CTBHUEM 4YEro SIBIACTCS (PYHKIIMOHAJIBHBIA METOJ] O0Oy4eHHUs] TPAMOTHOCTH, CTpOSi-
HIErocsi ¢ y4eToM (pYHKIIMOHAIBHOTO 3HAHUS, TJIaBHBIM 00pa3oM, SKOHOMHYECKOTO
XapaKTepa; KOHLEMIUS U CTpaTteruss PyHKIUOHATLHONU TPAMOTHOCTH MMOHUMAIOTCS
Kak oOecriedeHue CBSA3U MPOIIECCOB OBJIAJACHUS YTEHUEM U MUCHMOM, a TaK»Ke I0-
BBIIIICHUEM MPOU3BOAUTEIBLHOCTH TPYyJla U YIYUIIEHUEM YCIOBUM >KU3HU PadOT-
HUKA U €ro CEMbH;

2-1 atan (cepenuna 1970-x — navamo 1980-x rT.) — OCO3HaHHE (PYHKIIHO-
HaJBHOM T'PAMOTHOCTH KaK MPOOJIEMbI Pa3BUTHIX CTpaH; ee 000coOJieHue OT Tpa-
JTUIMOHHON T'PaMOTHOCTH; PACIIMPEHUE COCTaBa M CoJAepKaHus (HYHKIIMOHAIHHO-
ro 3HAHUS C YYETOM BCE€X CTOPOH OOIIECTBEHHOM >KM3HU (IKOHOMHYECKOM, MOJIU -
TUYECKOM, rpakJIaHCKOU, 00IIeCTBEHHOH, KynbTypHOI); BBeaeHue FOHECKO mo-
HATUS «(YHKIIMOHATBLHO HETPAMOTHBIM YEJIOBEK» (KaK 4YeJIoBEeKa, KOTOPBINH «HE
MOKET y4acTBOBaTh BO BCEX BUAX JEATEIBHOCTH, B KOTOPHIX IPAMOTHOCThH HEOO-
xoauma i 3QPeKTUBHOTO (QYHKIIMOHUPOBAHUS €r0 TPyl U OOLIMHBI, U KOTO-
pBl€ AT €MY BO3MOKHOCTh IPOJOJKAaTh MOJb30BAaThCA YTEHUEM, NMUCbMOM H
CUYETOM [IJIsi CBOEro COOCTBEHHOT'O pPa3BUTHS WM I pa3BUTUsl oOmmHb [[lepe-
cmotpeHHas Pexomennanus... 1978]); BO3HUKHOBEHHE MPEJICTaBICHUS 00 U3MEH-
YUBOCTH (DYHKITMOHAILHON TPAMOTHOCTHU B YCIIOBUAX OOIIECTBEHHBIX N3MEHEHUH;

3-#1 atan (cepeauna 1980-x — konenr 1990-x rr.) — yCTaHOBJICHHE CBSI3U
(GYHKIIMOHAIBHON TPAMOTHOCTH C TOBBIIIAIOIIMMCS YPOBHEM BJIaJICHUS MHCHMEH -
HBIM CIIOBOM, OOIIETro 0oO0pa3oBaHMs, U3MEHEHUSIMHU B cdepe Tpynaa; BKIIOUCHUE B
€€ COCTaB TPAJULMOHHON TPaMOTHOCTH; OCO3HAHUE JABYXYPOBHEBOW CTPYKTYpbI
(GYHKIIMOHAIBHOW TPaMOTHOCTH (TJIO0ANbHBIE M JIOKAJIbHBIC COCTABISIONINE), €€
POJIM KaK OCHOBBI «ITOKHU3HEHHOT0» 00pa30BaHusl, CTAHOBJICHHSI INYHOCTH,

4-i1 sran (Hadano XXI Beka) — yCTaHOBIIEHHE W3MEHEHHI B COCTaBE M CO-
nepkaHuu (PyHKIIMOHAIBHON T'PaMOTHOCTHU IMPU MEPEX0Jie K MOCTUHIYCTPHAIBHO-
My OOIIECTBY; OCO3HAHME (PYHKIIMOHATHHOW TPAMOTHOCTH KaK TapaHTa >KU3HEes -

TCIBHOCTH 4YCJIOBCKA, CPCACTBA €TI0 YCIICHIHOI'O KU3HCYCTPOCHUA B MCHAKOIICMCA



MUpE; aKLEHTUPOBAHUE POIHU (PYHKIMOHAIBHOTO UYTEHHUS KaK CpPEeACTBAa Pa3BUTHS
(pyHKIIMOHATBEHON TPaMOTHOCTH?,

ITIo muennto C.A. Kpynnuk, B.B. MankeBuua, «mnpo0ieMaTuka rpaMOTHO-
cTi (PYHKIMOHAJIBHON IPAMOTHOCTH) CTAHOBUTCS aKTyaJlbHOM TOJIBKO TOIJa, KO-
r71a cTpaHa JI0JbKHA HaBepCThIBATh YIYIIEHHOE, JOTOHATh Apyrue crpaHbl. IMeH-
HO TO3TOMY MOHATHE (PYHKUIMOHAJIBHOW TPaMOTHOCTH HCIOJIb3YyEeTCs KakK Mepa
OLICHKM KayecTBa >KM3HU OOLIECTBAa (CBOETO poja KyJIbTYpHBIN CTaHIAPT) MpPH CO-
TIOCTaBJIEHUH COLHUAIBHO-2)KOHOMHUYECKOH Y ()(PEKTUBHOCTH Pa3HBIX CTPAH»”,

OTtedecTBEHHbIE HCCIIEIOBATENN BBIACISAIOT CIEAYIOIUE OTIMYUTEIbHBIC
4epThl PYHKIMOHAIBHONU IPaMOTHOCTH:

a. HalpaBJIEHHOCTh Ha pelIeHre ObITOBBIX MPOOIIEeM;

0. ABJIAETCS CUTYaTMBHOM XapaKTEPUCTHUKOMN JIMYHOCTH, MTOCKOJIBKY OOHapy-
KUBAET ce0sl B KOHKPETHBIX COIMAIBHBIX 0OCTOSITENIbCTBAX;

B. CBSI3b C PEILIEHUEM CTaHAAPTHBIX, CTEPEOTUITHBIX 3a/aY;

T. 3TO BCETJa HEKOTOPBINA AJIEMEHTApHBIN (0a30BbIi) YPOBEHb HABBIKOB UTE-
HUS U [IACHhMa;

1. UCIIOJIB3YETCSl B KAUECTBE OLEHKH MPEXKIE BCErO B3POCIOr0 HACEIEHNUS,

€. UMEET CMBICII IJIaBHBIM 00pa3oM B KOHTEKCTE MPOOJIEMBbI TOMCKA CIIOCO-
0OB YCKOPEHHOI TMKBUIAIMU HETPAMOTHOCTHU .

OyHKIIMOHANIbHAA TPAMOTHOCTh Ha CTYMEHH 0011ero o0pa3oBaHus paccMmart-
pUBaETCs KaKk MeTalpeJIMETHBI 00pa30BaTeNbHBIN pe3yabTaT. Y POBEHb 00pa3o-
BaHHOCTH I0JIpa3yMEBAET UCIIOJIb30BAHUE IOJYUEHHBIX 3HAHUMN IS pELICHUS aK-
TyaJIbHBIX MPoOJieM 00y4YeHHsI W OOIICHHUSI, COIMATBHOTO U JINYHOCTHOTO B3aUMO-

neiictBusi. yHKIMOHATBHAS TPAMOTHOCTD CITIOCOOCTBYET aJIeKBATHOMY H MTPOJYK -

TUBHOMY BBIOOPY IIPOrpaMM MPOPECCHOHATBHOTO 00pa30BaHMs, TOMOTAET PEIIaTh

2 Epmonenko B.A. Paspurue (pyHKIHMOHAIBHOM IPAMOTHOCTH 00YYaIOLIErocs: TEOPETHUECKUH acneKT // DIeKTpoH-
HOE HayyHoe wW3JaHue anmbMaHax IIpoctpanctBo um Bpems. 2015, Ne 1. Tom 8. URL: http://www.j-
spacetime.com/actual%20content/t8v1/t8vl PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
3 Kpynuuk C.A., Mankesnu B.B. @yHKIMOHAIBHAS TPAMOTHOCTh B CHCTeMe 00pasoBanus benapycu. — Mu.: ATIO,
2003. 125 c. C. 100.

4 Pynuk T'.A., XKaiitanosa A.A., Ctor C.I'. ®yHKIMOHAJIbHAS TPAMOTHOCTh — UMIIEpATHB BpeMeru // OGpazoBanue
Yyepe3 BCIO JKU3Hb: HENMpephIBHOE 00pa3oBaHue B MHTepecax ycToitunBoro passutust. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIC 3a/1a4M, B3aUMOJICHCTBOBATH C JIIOJIbMU, OPTaHU30BHIBAThH JIEIOBBIE KOH-
TaKThI, BRIOUPATH MPOTPaMMBbI 10CYTa, OTBETCTBEHHO OTHOCHTHCA K 00S3aHHOCTAM
rpaXIaHrWHa, OPUECHTHPOBATHCS B KYJIBTYPHOM MPOCTPAHCTBE, B3aMMOACHCTBOBATD
C IIpUpOIHOU cpenor. OyHKIMOHANbHASA TPAMOTHOCTh ONPEAEIAET TOTOBHOCTh K
BBIMIOTHEHUIO COIMAJIBHBIX POJIed M30upartens, MOTpeOuTens, YieHa CeMbH, CTy-
nenta. DyHKIMOHANBHAS TPAMOTHOCTH MO3BOJISET HCIOIH30BATh HMEIOIIHECS
HABBIKA TIPW OPTaHMU3AIlMU PAa3HBIX BUIOB MyTEHMICCTBUM, 00JIer4aeT KOHTAKTHI C
Pa3IMYHBIMU COLMAIBLHBIMY CTPYKTYPAMH U OPTaHU3ALUAMU U T.J1.°

Mexnaynaponubie uccienoanus PISA (Programme for International Stu-
dent Assessment), HalpaBJICHHbIE Ha OIICHKY Ka4ueCTBa 00pa30BaHMUs B Pa3IMUHBIX
CTpaHax 4Yepe3 MUAarHOCTUKY B TOM YHCJIE YPOBHS (PYHKIIMOHAIBHON IPaMOTHOCTH
BBIMTYCKHUKOB OCHOBHOM IIKOJIBI, JIEKOMIIO3UPYIOT (DYHKIIMOHAIBHYIO T'PaMOT-
HOCTB B BUJIC TPEX COCTABIISIONIUX:

1) TpaMOTHOCTh B YTEHHWH — CIMOCOOHOCTH YeJIOBEKa MOHUMATh, UCIOJIB30-
BaTh, OLICHUBATH TEKCTHI, PA3MBIILISATh O HUX U 3aHUMAThCS UYTEHHUEM ISl TOTO,
YTOOBI JOCTUTaTh CBOUX IIEJIeH, paCIIMPSATh CBOM 3HAHUS U BO3MOXHOCTH, y4acT-
BOBATh B COIMAILHOMN KU3HU;

2) rpaMOTHOCTh B MaTeMaTHKE — CIOCOOHOCTH 4elloBeKa (hOpMyIHPOBATH,
NPUMEHSITh M HMHTEPIPETHPOBATH MAaTEMaTHKy B Pa3HOOOpa3HBIX KOHTEKCTax
(IMYHOCTHBIN, 00IIECTBEHHBIN, TPOdEeCCUOHATBHBIN, HAYYHBIN). ITa CIOCOOHOCTH
BKJIFOYA€T MAaTEMAaTHYECKHE PACCYXICHHS, MCIOIb30BAHIE MATEeMaTHYECKUX TO-
HATUH, TIpoLeyp, (PaKTOB U MHCTPYMEHTOB, YTOOBI ONMUCATh, OOBSICHUTH U TIPE.I-
ckazaTh siBJeHus. OHa MOMOTaeT JIO/SM MOHSATH POJIb MATEMATUKH B MUpPE, BHICKA-
3bIBaTh XOPOIIO OOOCHOBAHHBIC CYXKIEHUS M MPUHUMATh PEIICHHs, KOTOpHIC
HE0OXO0TMMBI KOHCTPYKTHBHOMY, aKTHBHOMY U Pa3MBIILISIONIEMY TpaXXIaHUHY;

3) rpaMOTHOCTBH B 00JIaCTH €CTECTBO3HAHUS — CIIOCOOHOCTH YeJIOBEKa OCBa-
WBaTh W WCIOJh30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS /IS PACIIO3HAHMS U TMOCTa-

HOBKH BOIIPOCOB, IJII OCBOCHHA HOBBIX 3HaHHﬁ, JJIsA O0OBSICHEHHST €CTECTBEHHOHA-

° Konacosa H.JO. CuryaloHHbIE 3324 [0 OLEHKE (PYHKIMOHANLHON IPAMOTHOCTH YYAIIUXCA: METONMYECKOe
nocobue. CII06.,2012. 138 c.
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YUHBIX SIBICHUN U (HOPMYJIHPOBAHUS OCHOBAHHBIX HAa HAYYHBIX J10KA3aTEIbCTBAX
BBIBOJIOB B CBSI3M C €CTECTBEHHOHAaY4YHOUH MpOOJEeMaTHKOI; MOHUMATh OCHOBHBIE
OCOOCHHOCTU €CTECTBO3HAHMS KaK (POPMBI YEIOBEUECKOIO MO3HAHUS;, TEMOHCTPH -
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHBIC HAYKA M TE€XHOJOTHS OKa3bl-
BAIOT BIUSHHE Ha MaTE€pUATbHYIO0, UHTCIUICKTYIbHYIO U KYJIbTYPHYIO cepbl 00-
1IECTBA; MPOSBIISITh AKTUBHYIO TPAXIAHCKYIO MO3ULMIO MPU PACCMOTPEHUU MPO-
0JieM, CBSI3aHHBIX C €CTECTBO3HAHHUEM.

JIOTOJTHUTENBHBIM BHJIOM BBICTyINaeT (PMHAHCOBAasi TPAMOTHOCTb — CIOCO0-
HOCTh MPUHUMATh OOOCHOBAHHBIC PEIICHUS U coBepiiaTh A PEKTUBHBIC TEUCTBUS
B cepax, UMEIONIUX OTHOIIECHUE K YyMpaBICHUIO (PUHAHCAMM, IS peau3aluu
YKU3HEHHBIX I1eJICH U MJIaHOB B TEKYIIMA MOMEHT U Oyayliue nepuobl. Takum 00-
pazoM, (puHAHCOBasi TPaMOTHOCTh — CIIOKHas cepa, mpesrnonararoIias moHuMa-
HUE KIIOUYEBBIX (DMHAHCOBBIX TMOHSATUM U WCIOJIb30BaHUE ITOW WH(OpMAIMU IS
NPUHSTHS pa3yMHBIX pEHICHUH, CIIOCOOCTBYIOMIMX SYKOHOMUYECKON 0€30MacHOCTH
U OJIaTOCOCTOSIHUIO JIFOZICH, a Takke oOecreurBaroias BO3MOXHOCTh Yy4acTHUSl B
SKOHOMHUYECKOM KM3HU CTPaHbI’,

PISA nonumaer ¢yHKIHOHAIBHYIO TPAMOTHOCTH B HIMPOKOM CMBICIE Kak
COBOKYIMHOCTh 3HAHWW M YMEHHMH TpaxkaaH, 00€CIEeUMBAIOIIUX YCHEIIHOE COIH-
aJTbHO-3KOHOMUYECKOE Pa3BUTHUE CTPAHbI; B Y3KOM CMBICJIE — KaK KJIKOYEBbIE 3Ha-
HUSl ¥ HaBBIKU, HEOOXOAMMBIC JIJISl TIOJIHOIEHHOTO y4YacTHs Tpak/laHWHA B JKU3HU
COBPEMEHHOI0 OOIIEeCTRA.

PISA He npocto onpeaensieT, MOTYT JIM y4Yalllluecs: BOCIPOU3BOIUTh 3HAHUS;
OHa TAK)K€ IPOBEPSIET, HACKOJBKO XOPOIIO Yy4Yalluecs MOTYT 3KCTPAnoJUpOBAThH
TO, YTO OHU Y3HAJIU; MOTYT IPUMEHATH MMOJyYCHHbIE 3HAHUSA B HE3HAKOMBIX YCJIO-

BHAX, KaK B IIKOJIC, TAK U 3a €€ IIPpCACTIaMU. OTOT moaxoa OoTrpaxactT TOT (baKT, qTo

6 «Jloctmxenns Momombix» - Junior Achievement® (JA). CaiiT MeXIyHApOTHOTO COAPYKECTBA HEKOMMEPUECKHX
OpTaHM3aINH, TTOMOTAIOIINX MOJIOAEKH NMPHUOOPECTH 3HAHMS W HABBIKHM, HEOOXOAMMBIE UIS YCIIEIIHOTO YJacTHus
B MUpOBO#1 akoHOoMHuKe. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBPEMEHHAsI IKOHOMHKA BO3HArpaXkJ1aeT J0Jel He 3a TO, YTO OHU 3HAIOT, a 3a TO,
YTO OHH MOTYT JIENATh C TEM, YTO OHHU 3HAIOT' .

C cepenunbl XX Beka npobieMa pa3BUTHSA (PYHKIIMOHAJIBbHON I'PaMOTHOCTH
npuoOpena TI00anbHbBIM XapakTep M CBSI3aHO 3TO C TE€M, YTO (DYHKIHMOHAJIbHAs
IPaMOTHOCTb SABJIAETCS COLMATbHO-3KOHOMHUYECKUM SIBICHUEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHEM HACEJICHHsI M TOCYIapCTBa B LIEJIOM, O YEM CBHJIETEIbCTBYIOT JaH-
HbIe HCCIeOoBaHUN (YHKIMOHAJIBHOM T'paMOTHOCTH, B TOM YHCJE B3pPOCIIOTO
HACEJICHMsI, B Pa3JIMYHBIX CTpaHaX.

AHanu3 JaHHBIX UCCIENOBaHUS (DYHKIIMOHAIBHON TPAaMOTHOCTU Y B3pPOCIIO-
ro HaceleHus Mokasai, yTo B Poccuy HU3KOIpaMOTHBIE POCCUSIHE Topaszio Yalle,
4YeM HU3KOTPAMOTHBIE KUTENU IPYTUX CTPaH, UMEIOT BbIcIIee 00pa30BaHUE U 3a-
HUMAIOT JOJKHOCTU BBHICOKOKBAIM(DHUIIMPOBAHHBIX CIIENHATIUCTOB. Takxke oHU Xa-
PaKTEepPU3YIOTCA JOCTATOYHO BBHICOKUM CTPEMIICHHEM IMOBBICUTH CBOIO MPOQECCHo-
HaJIbHY0 KOMIIETEHTHOCTh (BUIMMO, OCO3HaBasi CBOM MPOoOeEbl B IPOodeCcCUOHAb-
HOM MOJTOTOBKE).

BricokorpaMoTHBIE pOCCHUSIHE, [0 CPAaBHEHHUIO C BHICOKOIPAMOTHBIMU TPaXK-
JaHaMM APYTUX CTpaH, OTIMYAIOTCA TOpa3fo MEHbIIEH 00pa30BaTENIbHOM aKTHB-
HOCTBIO, OHH PEXE MOBBIIIAIOT YPOBEHb CBOECH KBaNU(UKaLUU, HE MOTUBUPOBAHBI
Ha yueOy, y HUX 0oJiee BbIpaK€HO HEJOBEpUE K OKpYKaIOLIUM JtoAsM. BeposTHo,
MMEHHO MX MaCCUBHOCTH NMPUBOAUT K TOMY, YTO OHU OTCTAIOT 1O YPOBHIO MOJIO-
TOBKH OT CBOMX KOJUIET, paboTaoux B 601ee pa3BUThIX SKOHOMHKAX, YTO JENIaeT
UX MeHee BOCTpeOOBaHHBIMU Ha OTEYECTBEHHOM M MEKIYHAPOIHOM PBIHKE TpYyZa.

Pesynbratel uccrienoBaHus (PYHKIMOHAIBHONM T'PaMOTHOCTH B3pOCIBIX
BIIOJIHE COOTHOCSITCSL C pEe3yJIbTaTaMM, MOJYYEHHBIMH Ha 15-IETHUX MOAPOCTKAX

(manubie PISA). Tak, B 2015 romy, Mo 4MTAaTEIbCKOW IPAMOTHOCTH POCCHUSTHE 3a-

7 PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
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HJIM 26 MECTO, IO MAaTEMATHYECKOM IPAMOTHOCTH — 23 MECTO, 10 €CTECTBEHHO-
HAYYHOH rpaMOTHOCTH — 32 MecTo u3 70 cTpaH-ydacTHUIC,

B nanHO# curyanuu OoJblIasi OTBETCTBEHHOCTh JIOKUTCS HA POCCHUKCKYIO
IIKOJIY, KOTOpasi 3aKjaJblBa€T OCHOBBI (DYHKIMOHAJIBHOW IPAMOTHOCTH OOy4aro-
nierocss 1 GopMupyetr ero MoTuBanuio Ha y4yeOy. IloaroroBka (QpyHKIMOHAIBHO
IPaMOTHBIX LIKOJBHUKOB C BBICOKMM YPOBHEM aMOMIMH M BBICOKOM 00Opa3oBa-
TEIbHOW AKTUBHOCTBIO — 3TO YCJIOBHE COIMAIbHO-DPKOHOMHYECKOTO Pa3BUTHS

CTpPaHbI, ITIOKA3aTCJIb KAYCCTBA 06pa3OBaHI/I$I.

Dynkyuonanvuana cpamomuocms: yposuu PISA

PISA BwizenseT 6 ypoBHEH (yHKIIMOHAIBHOW IPAMOTHOCTH U OTMCHIBACT MX

CJIEIYIOIIUM 00pa3oM.
Yurarenbckas TpaMOTHOCTh

6 ypoBeHb. 3aa4il Ha S’TOM YpOBHE OOBIYHO TPEOYIOT OT YHMTATENs CHENATh
HECKOJIbKO BBIBOJIOB, CPABHEHHM U Pa3IU4Hil, KOTOPHIE SIBISIOTCS MOAPOOHBIMU U
TOYHbIMU. OHU TPEOYIOT TEMOHCTPALIUH MOJTHOTO U AETATLHOTO MOHUMAHUS OHO-
ro WJIA HECKOJIBKUX TEKCTOB M MOTYT BKIIIOYATh MHTErpallMi0 HH(OpMAIUU U3 He-
CKOJIbKMX TE€KCTOB. 3aJlayil MOTYT MOTPeOOBaTh, YTOOBI UATATENb UMEIN JEJO C He-
3HAKOMBIMH UJICSIMU B MPUCYTCTBUH BUJIHON KOHKYpPUPYIOIIEH HH(MOpMAIUU U Te-
HEpHUpOBaT aOCTpaKTHBbIC KATETOPUU JUIsl MHTEprpeTanuid. 3agaun pediekcuu u
OIICHKH MOTYT MOTPeOOBaTh OT YMTATENS BBIIBUHYTH THIOTE3Y WM KPUTHUYECKU
OIICHHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TEMY, MPUHUMAasi BO BHUMaHHUE MHOTO-
YHUCIICHHBIE KPUTEPUU W TOYKH 3PEHHS, UCIIONB3YsI CJI0KHOE MOHUMAHUE, BHIXO-
Jsee 3a mpeesbl TeKeTa. BaXKHBIM YCIIOBHEM NIJIst JOCTYMA U U3BJICUCHUS 3a/1a4
Ha 3TOM YpPOBHE SIBIIICTCS TOYHOCTH aHAjJM3a W TOHKOE€ BHHUMAaHHUE K JCTAIsAM, KO-
TOpbIC HE3AMETHBI B TEKCTaX.

5 ypoBeHb. 3a7jauM 3TOTO YPOBHSI, CBSI3AHHBIE C U3BJIICUEHUEM HH(pOpMAIUH,

TpeOYIOT OT YMTATENsl MOUCKAa M YHOPSIOUYMBAHUS HECKOJIbKUX ()parMEHTOB TIIy-

8 OcnoBHbIE pe3ynbTaThl MekyHapoHoro uccienobanus PISA-2015. MenepanbHblii MHCTUTYT OLIEHKU Ka4ecTBa
obpazoBanus (PUOKO). Oduumansherii caidt. URL: https://fioco.ru/results pisa 2015
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00KO BHEJIpEHHON MH(OpMAIIUH, JieTasi BBIBOJ O TOM, Kakas HH(pOpMaIHs B TEKCTE
ABIIAETCS peneBaHTHOUW (HeoOxonumoin). PeduexcuBHble 3agaun TpeOyIOT KPUTH-
YEeCKOM OLIEHKU MM (POPMYJIHPOBAHUS TMIIOTE3, ONUPASICh HA CIELHAIN3UPOBAH-
Hble 3HaHMs. Kak MHTepnpeTanMoHHbIE, TaKk U pedeKCUBHBIE 3aJaud TPeOyloT
MOJIHOTO U JIETAJIbHOTO MMOHUMAHUs TEKCTa, COJIepKaHue Wi opMa KOTOpOro He-
3HaKOMBI. J[JI1 BCEX acleKTOB YTEHUS 3aJa4d Ha 3TOM ypOBHE, KakK MpaBUJO, CBS-
3aHbI C TOHATUSIMHU, KOTOPBIE MPOTUBOIIOIOKHBI OKUJAHUSIM.

4 ypoBeHb. 3aJja4 3TOTO YPOBHS, CBA3aHHBIE C M3BJICUYEHUEM MH(MOpMAIIH,
TpeOyIOT OT YMTATENs MOMCKA U YIOPSAJOUUBAHUS HECKOJIbKUX 3aJaHHBIX B TEKCTE
cBefieHuil. HexkoTopeie 3a1aun Ha 3TOM YpPOBHE TPEOYIOT MHTEPIIPETAIIUU CMbICIa
HIOAHCOB SI3bIKa C Y4€TOM TEKCTa B 1eJoM. [[pyrue 3ajauum MHTEpIpETaluu Tpe-
OyIOT TOHMMAaHUSI U MPUMEHEHUs] KaTeropuil B HE3HaAKOMOM KOHTekcTe. Pedrek-
CUBHBIC 33/1a4yd HAa ATOM ypOBHE TPEOYIOT, YTOOBI YUTATENHU MCHOJb30Bau Gop-
MaJbHOE WJIM OOIIECTBEHHOE 3HAHWE, YTOOBI BHIIBUHYTH TMIIOTE3y WM KPUTHYE-
CKU OLIEHUTh TeKCT. YuTaTenu JOKHBI TPOJEMOHCTPUPOBATH TOYHOE TOHUMAaHUE
JUIMHHBIX WIH CJIOKHBIX TEKCTOB, COAEpKaHWEe WU (popMa KOTOPBIX MOTYT OBIThH
HE3HAKOMBI.

3 ypoBeHb. 3a/1auu 3TOTO YPOBHA TPEOYIOT OT YUTATENS MOMCKA U B HEKOTO-
PBIX CIy4asX pacro3HaBaHUS CBSI3U MEXKIY HECKOJbKHUMH YacTIMH MHGOpMAIINH,
KOTOPBIE€ JOJDKHBI YAOBIETBOPSATH HECKOJBKHM YCIOBHUSM. VHTEpIpeTalmoHHbIE
3aJja4M Ha 3TOM YPOBHE TpeOyIOT, 4TOObI YUTATENh OOBEAMHHUI HECKOIBKO YacTel
TEKCTa, YTOOBI BBIACINUTH IVIABHYIO HJICI0, MOHATH OTHOLIEHUE WM HCTOJIKOBATH
3HayeHue cjoBa Wiu ¢paspl. OHU JOIKHBI YUUTHIBATH MHOTHE OCOOCHHOCTH MpPHU
CpPaBHEHUH, MPOTUBONOCTABICHUM WM Kiaccupukauumu. Yacto Ttpebyemas HH-
dopmarsi He BUIHA WM €CTh MHOTO KOHKYpHUpYIOLIEH MH(pOpMalMu; WIH €CTh
Apyrue TeKCTOBbIE MPEMATCTBUA, Hampumep, cHOpMyIupOBaHHBIE Yepe3 OTpHIA-
Hue ujaen. PediexcuBHbIE 3a1a4n HA ’TOM YPOBHE MOT'YT MOTpPeOOBAaTh OT YATATE-
7 HaXOKJEHUE CBSI3€H, MPOBEACHMS CPAaBHEHUS MM OLEHKA OCOOEHHOCTEH TEK-
cta. HexkoTopele peduiekcuBHbIE 3a/1a4u TPEOYIOT OT YUTATENs NPOAEMOHCTPUPO-

BaTb TOHKOC IMOHHMMAHHNC TCKCTA II0 OTHOHICHHWIO K IIPHBBIYHBIM, IIOBCCAHCBHBIM

10



3HaHMAM. [[pyrue 3agaun He TpeOyIOT MOAPOOHOrO0 MOHUMAHUS TEKCTa, HO Tpely-
10T, YTOOBI YUTATENb OMUPAJICS HA MEHEE OOIINe 3HAHUS.

2 ypoBeHb. 3aJjaui Ha 3TOM YpPOBHE TPeOYyIOT, YTOOBI YUTATENb HAIIEN OJUH
WM HECKOJIBKO (pparMeHTOB MH(GOPMAIIMHU, KOTOPbIE MOTYT OBITh BBIBEJACHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBUSAM. J[pyrue TpeOyroT BbIAEICHUS TJIaB-
HOM uJeu B TEKCTEe, NOHUMAaHUs OTHOLIEHUN WM UHTEPIpPETALM 3HaYEHUs B IIpe-
Jieax OTpaHMYeHHOM 4YacTW TEKCTa, KOorja WH(popMalus HEe BUIHA, U YUTATelb
JOJIKEH ClIeNlaTh BBIBOJIBI. 3aJjayd Ha 3TOM YPOBHE MOTYT BKJIIOYaTh CPaBHEHMS
wiu npotuBopeuns. Tunuuneie pedrieKCUBHBIE 3a7a4ld HA 3TOM ypOBHE TPeOYIOT,
YTOOBI YMTATENIM CHEJajdl CPaBHEHHE WJIM HECKOJBKO CBSI3€d MEXKIY TEKCTOM U
BHEITHUM 3HAaHHUEM, OMUPAsICh HA JIMYHBIN ONBIT U TEKCT.

la ypoBeHb. 3a/1auu HA 3TOM YPOBHE TPEOYIOT OT YUTATENsI HAUTU OJUH WU
HECKOJIbKO HE3aBHUCHUMBIX (hparMeHTOB MH(OpMAIUKU; paclio3HaTh OCHOBHYIO TEMY
WIK 1eJIb aBTOpa B TEKCTE O 3HAKOMOW TeMe WM YCTAaHOBHUTH IMPOCTYIO CBA3b
Mexa1y UHpOpMaIMe B TeKCTe U OOIIMMHU, TOBCEAHEBHBIMU 3HaHUsIMU. Kak mpa-
BUJIO, TpeOyemasi HHGOpMAIIHs B TEKCTE SIBISIETCS] 3aMETHOM, U TEKCT, KaK MpaBu -
JI0, HE COIEPKUT MPOTUBOPEUNBON HH(MOPMAIUH.

1b ypoBeHb. 3amaun Ha 3TOM ypOBHE TPeOYyIOT, YyTOOBI YMTATEIh HAIIEC
€AMHCTBEHHBIM KYCOK SIBHO 3asiBICHHOW MH(GOpMAIMK B BUAHOM MECTE B KOPOT-
KOM, CHHTaKCUYE€CKH MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM W THIIOM TEKCTa,
TaKUM KaK IOBECTBOBAaHUE WJIU MPOCTON CHUCOK. T€KCT OOBIYHO BKJIFOYAET MOBTO-
peHue MH(pOpMalMU, KapTUHOK WJIM 3HAKOMBIX CUMBOJIOB. IIpoTuBOpeunBas nH-
Gopmarss MuHMManbHa. B 3amauvax, TpeOyIOIIUX MHTEpHpETaluH, OT YUTATENs
MOJKET MOTPEOOBATHCA YCTAHOBUTH MPOCTHIE CBSI3U MEXAY COCEIHHUMHU (pparmeH-
TaMu UHOpPMAIUH.

Maremaruyeckas rpaMOTHOCTh

6 ypoBeHb. Ha 3TOM ypoBHE WIKOJBHHUKHA MOTYT KOHIENTYaJIHU3UPOBATh,
0000111aTh ¥ MCIOJIK30BaTh MH(MOOPMAITMIO Ha OCHOBE MCCIIEAOBAHHUS U MOICIUPO-
BaHUS CJOKHBIX IMPOOJIEMHBIX CUTyalluid, © MOT'YT HMCIOJb30BaTh CBOM 3HAHUS B

AOBOJIbHO HCCTAHAAPTHBIX CUTYyallUAgX. Onn MOI'yT r'HOKO CBSI3LIBATh Pa3JINYHEBIC
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WUCTOYHUKH MH(popManmu u npeacrapieHus. [IIKOITbHUKK HA ’TOM YpOBHE CIIOCO0-
Hbl K MPOJIBUHYTOMY MaTE€MaTUYeCKOMY MBIIUICHUIO U paccyxkiaeHuto. OHU Je-
MOHCTPUPYIOT MACTEPCTBO CUMBOJIMUYECKUX U (POPMATBHBIX MaTEeMAaTHYECKUX OIIE -
paluii, Takke MOTYT pa3paboTaTh HOBbIE MOAXObl U CTPATETUH B HOBBIX HECTaH-
napTHeIX cuTyarusax. [IIKoTbHUKKM HA 3TOM ypOBHE MOTYT Pa3MBIILISATh O CBOMX
TEeUCTBUIX, 0OOCHOBBIBATH CBOH BBIBOJIBI.

5 ypoBenb. llIkonpHUKHM MOTYT pa3pabaThiBaTh U pabOTaTh C MOJEISMHU
CJIOKHBIX CUTYallUH, BBIABIISITE MX OTpaHUYEHUs U aomnyiieHus. OHU MOTYT BBIOU-
paTh, CpPaBHUBATH U OLICHUBATh COOTBETCTBYIOIINE CTPATETUH JIJISI PEIICHUS CIIOXK -
HBIX MPOOJIEM, CBSI3aHHBIX C ATUMU MojielissMu. [IIKOTbHUKK HA 3TOM YpPOBHE MO-
T'YT MBICIIUTh CTPATETUYECKH, UCTIONB3YSI XOPOIIIO Pa3BUThIC HABBIKM MBIIIUICHUS U
yMEHHUE paccykaaTh, BHUKATh B CyTh cUTyaluu. OHU apryMEHTUPYIOT CBOH pe€-
IICHUS, 000CHOBBIBAIOT BBIBOJIBI.

4 ypoBeHb. llIkonbHUK MOXET 3(P(HEKTUBHO NMPUMEHITh MOJACIH JIJis pa300-
pa CIIOXKHBIX, HO KOHKPETHBIX CUTYaIlUi, KOTOPhIE MOTYT BKJIFOYAaTh OTpaHUYEHUSI
WM TpeOOBaTh BBIABMIKECHHS Turnore3. OHM MOTYT BBHIOMpaTh M UHTETPUPOBATH
pas3IuyHbIe TPEACTABICHUS, B TOM YHCIIC CHUMBOJHMYECKHE, CBSI3bIBas UX HETO-
CPEICTBEHHO C aCleKTaMU pealbHBIX cuTyaruil. [IIkonbHUKM Ha TOM ypOBHE MO-
I'yT UCIIOJIb30BaTh CBOM OIrpaHUYCHHBIN JUAIa30H HaBBIKOB M MOTYT pacCyXaaTh B
IPOCTHIX KOHTeKCcTaX. OHU MOTYT MHTEPIPETUPOBATH, APTYMEHTHPOBATh U 00BSIC-
HSTh CBOU PEILICHUS.

3 ypoBeHb. Yyaluecss MOTYT BBINOJHATh YETKO OMUCAHHBIE MPOILEAYPHI, B
TOM YHCIIC T€, KOTOpBIe TPEOYIOT MOCIeI0BaTEeIbHBIX pemeHnii. OHU MOTYT T10-
CTPOUTH IIPOCTYIO MOJICNIh M HA €€ OCHOBE BBIOPATh M IPUMEHUTH IIPOCTHIE CTpaTe-
ruu pereHus npoosieM. IIkoapHUKH Ha 3TOM ypOBHE MOT'YT UHTEPIPETUPOBATH U
WCTOJIb30BaTh 3HAHUA, TMOJYYCHHBIE W3 Pa3IUYHBIX HCTOYHMKOB HHGMOpMAIIWH,
CTPOUTH CBOM PACCYXKJICHHUS C OMOPOM Ha MoydeHHbIC 3HaHUS. OHM OOBIYHO Jie-
MOHCTPHUPYIOT CIIOCOOHOCTH paboTaTh ¢ MPOILCHTAMH, APOOSIMHU U JECATUYHBIMHU

YKUCJIaMH, a TaKXKC C ITPOIIOPIHHOHAIIbHBIMHY OTHOIICHUAMH.
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2 ypoBeHb. LIIKOTBHUKN MOTYT UHTEPIIPETUPOBATH CUTYAIlMH B KOHTEKCTaX,
KOTOpbIe TpeOyIOT He Ooisiee yeM mpsiMoro BbIBoAa. OHUM MOTYT U3BIIEKaTh COOT-
BETCTBYIOIIYIO MH(OPMAIIMIO U3 OJJHOTO UCTOYHHKA M MCIIOJIb30BaTh OAMH CIOCO0
HarJsAHOTO TpeacTaBieHus. CTyIeHTHl Ha 3TOM ypOBHE MOTYT HMCIIOJIB30BaTh OC-
HOBHBIE alITOPUTMBI, (POPMYITBI, TIPOIIEAYPHI TSl pEIICHUs MPoOsieM, CBI3aHHBIX C
[EJTBIMU YHCITAMH.

1 ypoBenb. I1IkONbHUKHE MOTYT OTBEYaTh HA BOIPOCHI, CBSI3aHHBIC CO 3HAKO-
MBIMHA KOHTEKCTaMHU, TJIe IPUCYTCTBYET BCSI COOTBETCTBYIOIIAsE HH(pOpMAIHs 1 BO-
IpOCHl Ye€TKO ompeaeneHbl. OHU cOCOOHBI WACHTU(DUIIMPOBATh MH(DOPMAIHIO H
BBITIOJIHATH PYTUHHBIE MPOIIETYPHl B COOTBETCTBUH C MPSIMBIMU MHCTPYKIUSIMHU B
KOHKPETHBIX cuTyanusiX. OHM MOTYT BBITIONHSTH JEHCTBUS, KOTOPBIC IMOYTH BCE-
r7la OYEBUIHBI U CJIEIYIOT HETIOCPEICTBEHHO W3 JaHHBIX MAaTeMaTHYEeCKHX YCJO-
Buit®,

EcrecTBeHHO-Hay4YHasi FPaMOTHOCTh

6 ypoBeHb. Yuaiuecsi, JOCTUTIINE 6 YpOBHS, MOTYT ONUPATHCA Ha LEJbIH
P B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYUYHBIX MAEH U MOHATHI U3 obnactu pusm-
Kd, OMonoruy, reorpauu U aCTPOHOMHHM M MCIIOJIBb30BAaTh 3HAHUS COJAEPIKAHUSA,
HpoLeyp U METOAOB MO3HAHUA s (POPMYJIMPOBAHMSI TUIIOTE3 OTHOCUTENBHO HO-
BBIX HAay4HBIX SIBJICHUI, COOBITUH M MPOLIECCOB WU JUIsl (POPMYIHPOBAHUS MPO-
rHo30B. [lpu uHTEpnpeTanMu JaHHBIX M MCIOJIB30BAHUM HAYUHBIX JOKA3aTENIbCTB
OHHU CIIOCOOHBI OTIMYATh OTHOCALIYIOCS K TeMe HH(POPMAIUIO OT HE OTHOCALIeHCS
U CHOCOOHBI ONMUPAThCA HAa 3HAHUSA, MOJYYEHHbIE UMU BHE OOBIYHOM IIKOJIBHON
nporpamMmbl. OHHU MOTYT pa3jinyaTh apryMEHThI, KOTOpble OCHOBAaHbl Ha HAayYHBIX
JaHHBIX M TEOPHSIX, U apryMEHTbl, OCHOBaHHbIE Ha APYTrUX COOOpakeHUAX. Yda-
HIMecs, JOCTUTIINE 6 ypOBHS, MOTYT JaTh OLIEHKY aJbTEepPHATUBHBIM CIOCOOaM
MPOBEJCHHS CIOKHBIX 3KCIIEPUMEHTOB, UCCIIEJOBAHUNA U KOMIIBIOTEPHOTO MOjE-

JTUPOBAaHUS U 0OOCHOBATH CBOW BHIOOP.

° PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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S ypoBeHb. Yuyamuecs, JOCTUTIIME 5 YypOBHS, MOTYT HCIOJIb30BaTh a0-
CTpPaKTHbIE €CTECTBEHHOHAYYHbIC UJIEU WU MOHSATUS, YTOOBI OOBSICHUTH HE3HAKO-
MbI€ UM U 00Jiee CI0XKHbIC, KOMIUIEKCHBIC, SIBIICHUS, COOBITUS U MPOIIECCHI, BKIIO-
Yalolye B ce0sl HECKOJIbKO MPUYMHHO-CIIEACTBEHHBIX CBsA3ei. OHU MOTYT MpUMme-
HATH 00JIee CJIIOKHBIC 3HAHUS, CBA3AHHBIE C HAYYHBIM MO3HAHHUEM [IJISl TOT'O, YTOOBI
JIaTh OLIEHKY Pa3W4YHBIM CIOCOO0aM MPOBEACHUS SKCIIEPUMEHTOB U O0OOCHOBATH
CBOH BBIOOD, a TaKXKe CIIOCOOHBI UCIIOIB30BATh TEOPETUUCCKUE 3HAHUS JIJISi HHTEP-
npetaruu uHGoOpMauuu uid (HOpMYJIHPOBAHUS TPOTHO30B. Yyaruecs, JOCTHT-
e 5 YpOBHS, MOTYT OIICHUTH Pa3IUYHBIE CIIOCOOBI MCCIETOBAHUS MPEI0KEH-
HOTO UM BOTIPOCA C HAYYHOM TOUKU 3PECHHS U BUCTh OTPAHUYCHUS MIPU UHTEPIpE-
Talldd JAHHBIX, BKJIIOYas HMCTOYHUKHU TOTPEITHOCTEH W HEOMPENETICHHOCTEH B
HAyYHBIX JaHHBIX.

4 ypoBeHb. Yuyamuecs, JOCTUTIINE 4 YpPOBHS, MOTYT HCIOJIb30BaTh Oojee
CIIOXHBIE WM OoJiee aOCTpaKTHbIE 3HAHUA, KOTOpPbIE UM JUOO TPEIOCTABICHBI,
7100 OHM WX BCIIOMHWIH, NIl OOBSICHEHUS JOCTATOYHO CJIOXKHBIX MM HE COBCEM
3HAKOMBIX CUTyallui U mpoiieccoB. OHM MOTYT MPOBOJAUTH 3KCIEPUMEHTHI, BKITIO-
Yaromye JBe Win 0oyiee HE3aBUCHUMBIE NEpPeMEHHbIC, ISl OTPAHHMYEHHOTO KpyTa
3anady. OHM crIOCOOHBI 00OCHOBATH IJIAH YKCIEPUMEHTA, ONMUPAsSCh Ha AJIEMEHTHI
3HAHUN O MpoLEeAypax U METOJax MO3HAHUA. Yyaluecs, AOCTUrmue 4 ypoBHS,
MOTYT MHTEPHPETUPOBATH JIaHHBIE, OTHOCAIIMECS K HE CIUIIKOM CJIOKHOMY Habo-
Py JAHHBIX, WJIA B HE BIIOJHE 3HAKOMBIX KOHTEKCTaX, MOJy4aTh BbIBOJbI, BHITEKA-
IOIIME U3 aHaln3a JaHHBIX, IPUBO/II 000CHOBAHUE CBOUX BBHIBOJIOB.

3 ypoBeHb. Yuaiuecs, JOCTUTIINE 3 YPOBHS, MOTYT OUPAThCS HA HE OYEHb
CJIOKHBI€ 3HAHMS JJIS PACIO3HABAaHUSI WM MOCTPOCHHSI OOBSICHEHUN 3HAKOMBIX
sBIICHUN. B MeHee 3HaKOMBIX Wi 00Jiee CIIOKHBIX CUTYaIUsIX OHH MOTYT CTPOUTH
OOBSICHEHHS, WCIIONB3Yys MOACKa3ku. Omupasich Ha 3JIEMEHTBHI COJEPIKATEIbHBIX
WM TIPOLIETYPHBIX 3HAHWUN, OHU CITOCOOHBI BHITIOJHUTH MPOCTOW IKCIIEPUMEHT IS
OTPaHUYEHHOI0 Kpyra 3ajad. Yyamuecs, JOCTUrre 3 ypOBHS, CHOCOOHBI MPOBE-
CTU pa3linuve MEXAy Hay4YHbIM W HEHAyYHbIM BOIPOCAMHU U NPHUBECTU JOKa3a-

TCIABbCTBA OJIA HAYYHOI'O YTBCPIKACHUA.
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2 ypOBEHb. Yyaluecs, JOCTUTIINE 2 YPOBHS, MOTYT OMUPATHCS HA 3HAHUSA
MOBCEIHEBHOTO COJEpKaHUsl U 0a30BbIE MPOLICAYPHBIC 3HAHUS JIJIsl PACIIO3HABAHUS
HAay4YHOTO OOBSCHEHUS, HUHTEPIPETAIlUU JAaHHBIX, a TAKXKE Paclo3HaTh 3ajady, pe-
IaeMYyI0 B MPOCTOM AKCIEPUMEHTAIBHOM HcclieioBaHuA. OHU MOTYT KMCHOJIb30-
BaTh 0a30BbIC WJIM MOBCEJHEBHBIC €CTECTBEHHOHAYYHbIC 3HAHMS, YTOOBI PACHO-
3HATh aJICKBaTHBIA BBIBOJ U3 MPOCTOTr0 Habopa gaHHBIX. OHU IEMOHCTPUPYIOT Oa-
30BbI€ MO3HABATEIIBHBIE YMEHUS, PACIIO3HABAS BONPOCHI, KOTOPHIE MOTYT U3y4YaTh-
Cs €CTECTBEHHOHAYYHBIMH METOJIaMH.

1 ypoBeHb. Yuaiuecsi, 1oCTUTIIME | ypOBHS, MOTYT MCIOJIb30BaTh MOBCE-
JTHEBHBIC COJIepKATEIbHBIC U MPOICAYPHbIE 3HAHUS, YTOOBI paclo3HaBaTh OOBsIC-
HEHHME MPOCTOro Hay4yHOro siBjieHud. [Ipu mojjiep:kke OHM MOTYT BBINOJHATH MO
3aJlaHHOM TIPOLIeype MCCIIeIoBaHUsI HE Oojee YeM ¢ IByMs nepeMeHHbIMU. OHU
CIOCOOHBI BUACTh MPOCTHIC MPUUUHHO-CIICICTBEHHBIC WJIH KOPPEISIIUOHHBIC CBS-
3M M UHTEPIPETUPOBATH Tpaduueckue U Apyrue BU3yaldbHbIC JaHHBIE, KOTAA IS
ATOro TPeOYIOTCS YMEHUSI HU3KOrO ypoBHs. OHU MOTYT BRIOpaTh Jydlllee HAYyYHOE
00BsICHEHHE JIJIsl PEJICTABICHHBIX JAHHBIX B 3HAKOMBIX CHUTYallUAX, OTHOCSIIMXCS
K JJMYHOMY, MECTHOMY U IJI00aIbHOMY KOHTeKcTam™C,

MupoBbie ucciaeaoBanus (PyHKIIMOHAIBHOW IPaMOTHOCTH JKUTEICH pa3ind-
HBIX CTpaH, COLUMAJIbHO-D)KOHOMUYECKUE MPOLECCHI, MPOUCXOISIINE B MUPE U B
HaIlIe¥ cTpaHe, TEHICHIIMU Pa3BUTHS MOCTUHAYCTPHAIBLHOTO OOIIECTBA, 3alPOCHl U
noTpedHOCTH paboTomaTeseil akTyaaTu3upyIoT MpodeMy pa3BUTHs (PYHKITHOHAID-
HOM TPaMOTHOCTH POCCHUUCKHUX IIKOJIBHUKOB, CO3/IaHUsI €TUHON 00pa3oBaTebHON
CUCTEMBI, OJIATOTIPUATHBIX YCIOBHA, CIIOCOOCTBYIOIMIMX BBIMYCKY BBICOKOTPaMOT-
HBIX U MOTHBHUPOBAHHBIX Ha TPYJ U OOy4EHHE NIKOJIBHUKOB. ITO — OCHOBHOMU CO-

BpeMeHHBII\/'I ITOKAa3aTCJIb Ka4CCTBAa 06paSOBaHI/IH.

MeTono/ioruyeckne U MeTOANYECKHE ACTIEKTHI Pa3BUTHS QYHKIMOHAJIbHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

19 OcnoBHbIe pe3ymbTaThl Mexkaynapoanoro uccienosanus PISA-2015. ®enepanbHblii HHCTHTYT OLEHKH Ka4ecTBa
obpazoBanus (PUOKO). Oduumansherii caidt. URL: https://fioco.ru/results pisa 2015
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B nensax obecnieduenus riodaibHOM KOHKYPEHTOCTIOCOOHOCTH POCCHMCKOTO
oOpa3oBaHus, BxoxaeHus Poccuiickoil ®denepanuu B yucio 10 Begymmx crpaH
MHUpa M0 KadyecTBy 00pa3oBaHUs HEOOXOJMMO MAacCOBYIO NEAAroruuyecKyro Mnpak-
TUKY NPUBECTU B COOTBETCTBUE C TpeOOBaHUAMHU DenepalibHOr0 rocyJapCTBEHHO-
ro cTaHjapra o0uiero oopa3oBaHUs U MEXAYHAPOAHBIX CTaHAAPTOB — 0Opa3oBa-
TEJNbHBIX PE3YyJbTAaTOB, 33JJaHHBIX B MEXAYHApOJHBIX JoKyMeHTax Opranuzanuu
AKOHOMHYECKOTro coTpyanuyectBa U pa3Butus (OEC/]).

B mexnynapognom uccinenoanuu PISA naércsa orBet Ha Bompoc 0061aiator
JM MOAPOCTKU 15-neTHero Bo3pacra, MONYy4YUBIIME 00si3aTeNbHOE 00111ee 00pa3o-
BaHME, 3HAHUSIMU U YMEHUSIMU, HEOOXOIUMBIMU JJISl TIOJTHOLIEHHOTO (DYHKITMOHHU -
pOBaHMUS B COBPEMEHHOM OOIIECTBE, TO €CTh JJI PEUICHUS] ITUPOKOIo Jhara3oHa
3a/lay B pa3NUYHbIX cepax uyeJI0BEUECKON KU3HEAEATEIBHOCTH, OOIIEHUS U COLIU-
AJIBHBIX OTHOIICHHH, TO €CTh PYHKIIMOHAILHON TPaMOTHOCTHIO?

Takum o6pa3om, MexayHaponHoe wuccienoBanue PISA HampaBieHo Ha
OLICHKY YMEHHS CTaplIMX MOAPOCTKOB MPUMEHSTH MOJYYEHHbIE B X0/l 00yUYEHUs
3HAHUS U HABbIKU B KU3HEHHBIX CHUTYalHSX, KOMIIETEHTHOCTH B PEIICHUU IPO-
0JieM, KOTOpbIE HE CBSI3aHbI HANIPSIMYIO C OTMPeeAEHHBIMA YUYEOHBIMU MPEAMETAMU
WM 00pa3oBaTeIbHBIMU O0JacTsIMU. UHCTpyMEeHTapuid ccieJoOBaHus PECcIeayeT
1IEJIb OLIEHUTHh CPOPMUPOBAHHOCTD 0OU{EYUeOHBIX YMEHUIl 8 PeuleHUU npoonem,
C KOTOPBIMH 00YyYaronuecss MOTYT BCTPETUTHCS B KU3HU U 3D (PEKTUBHO (PyHKIIHU -
OHHPOBATh B COBPEMEHHOM OOILIECTBE.

Heo6xonumMo oTMETHTh, YTO HAIIMOHAIBHBIE CTAHJAPTHI HE BXOST B TPOTHU-
BOpEYHE C MEXIYHAPOJIHBIMHU, TaK KAK CUCTEMHO-AEATEIbHOCTHBIA MOJXO[, BbI-
CTyHaloUMi METOAO0JIOTHUYECKON OCHOBOM COBPEMEHHOI0 POCCUHCKOro 00pa3oBa-
HUS HalEJIMBaeT MeJaroroB Ha pa3BUTUE JUYHOCTH y4alllerocsi Ha OCHOBE YCBOE-
HUus YY][ B yCIOBUSX KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOTO 00Pa30BATEIHHOTO
nporiecca: «JlesTeaIbHOCTHBIN MOIX0A O0yCIaBIMBAaeT U3MEHEHHE OO0ued mapa-
JUTMBbl 00pa30BaHUs, KOTOPasi HAXOAUT OTPAaKEHUE B NEPEXOAE OT ONPEIEICHUS

L[EJIM IIKOJIbHOTO OOy4YeHUsl KaK YCBOCHUE 3HAHWI, YMEHUM U HABBIKOB K OMpejie-
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JICHUIO 1[eJU KaKk (OPMHUPOBAHUIO YMEHUIO YUUTHCS, KAK KOMIIETCHIINHU, 00eCIeyu -
Barolue oBiageHue HoBbIMU KomiieTeHIuAMm» (Konuenius ®I'OC OO, c.17).

NmMenHo He0OXOAUMOCTh MHTETPALlMM WHCTPYMEHTAIBHOCTU Pa3BUTHS
(GYHKIMOHAIBHONW TPaMOTHOCTH OOYYAIOIIMXCS M YHHUBEPCAIbHBIX YUEOHBIX JEH-
CTBUH 3a/1a€T HOBBIA BEKTOP MOJIEPHU3ALUH POCCUHUCKOIO 00pa3oBaHus, MOBbIIIAS
TE€M CaMbIM €T0 KaueCTBO.

B pycne momepHH3allMOHHBIX MPOIIECCOB COBPEMEHHOTO0 00pa3oBaHUsl UIET
AKTUBHBIN TOUCK TMEIarorM4ecKuM COOOIIECTBOM HOBBIX MOJIEJEH B3anMOJIECH-
CTBUS y4HUTeNs U oOydaromuxcsa. OOIUUMU yCUIIUSIMU CIIEIIUATTUCTOB O(POPMIISIFOT -
Cs KOHTYpBI Oyaymieid oOpa3oBaTeIbHON CHUCTEMbI, KOTOpas JOJKHA UHTETPHUPO-
BaTh MOCJEIHUE JOCTHXKCHUS MeIarorMuecKoi HayKH U TIPAKTUKH.

Kakum >xe momxeH ObITh 0Opa3oBaTeNbHBIN Mpoliecc, 00eCTIeUNBAOIINIMA
pa3BuTHe (YHKIMOHAIBHOW TPAMOTHOCTU OOYYalOUIMXCS OCHOBHOM IITKOJBI Ha
OCHOBE OBJIQJICHUS UMHU YHHUBEPCAJIbHBIMU yUYE€OHBIMH JNEUCTBUSIMHU (JIMYHOCTHBDI-
MU, PETYISATUBHBIMH, TO3HABATEIIbHBIMU U KOMMYHHUKAaTUBHBIMU)?

Emé B 1620 rony ®psncuc bakoHn onyOiaukoBan HaydyHbIH MaHU(ECT MO
Ha3BaHueM «HoBbII opraHoH». B 3TOM TpakTaTe mpo3By4aiu CTaBIIME 3HAMEHU-
THIMU CJI0Ba: «3HaHUE — cuiay. Cuila 3HaHUS 3aKI0YAeTCS B €r0 MOJIE3HOCTU: JII0-
00e HOBOE 3HAHME HAJENSIET HAaC HOBBIMH BO3MOKHOCTSMH, YUUT JENIaTh YTO-TO
HOBO€ WJIU MO-HOBOMY. VICTUHHOE 3HaHWE U3MEHSET HAC, COBEPUICHCTBYET, pa3BU-
BaeT.

TpaauIIMOHHO MBICISIIMA MEAAror OTOXJIECTBIISIET OCBEIOMIIEHHOCTH pe-
O0E¢HKa ¢ HOBBIM 3HaHHEM, BUIUT B 00pa30BaTEIBLHOM MPOIECCE TOIBKO 00ydeHHE
npeamety. OTciof]a TaKoe CTpEeMJICHUE JaTh TEOPETHUECKYI0 MHPOpPMAIIHIO, Opra-

HU30BaTh €€ 3alIOMUHAHNE U 3aKPENUTh B () OpME 3HAHUI-YMEHUII-HaBBIKOB.

3HAHUA
YMEHHA
ocHOgbl HABBIKH
HayyHelx | obugeyyedneie
3HAHUIL No u o6weyvebHvle
npedmemy | npedmemusle u
npeoMemmsie
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CoBpeMEHHO MBICIAIIUN Mearor, onupasch Ha (PyHIaMEHTalIbHbIE MCUXO-
JIOTO-NIEJarOTUYECKUE HCCIICIOBAHMS, IOHUMAET U MPUHUMAET LICHHOCTh 3HAHUS-

JEVCTBUSL.

Y10 A€TH A0MKHYI MIYYaTs?

[ToaToMy B €ro crpaTeruu mpemnojaBaHus aKIEHT JeaeTCs He Ha OOBACHE-
HUE YYCHUKAM TEOPETHUYECKOTO 3HAHMS, a HA POCT U MPOAYKTUBHOE pacCUIUpPEHUE
UX MO3HABATEJIbHBIX HHTEPECOB M (HA ATOW 0a3e) cucTeMaTU3aIi0 WHIUBUIYAJb-
HO 3HaYMMOTO 3HAHUS B MPOIECCE CAMOCTOSTENBHONW yueOHO-TI03HABATEIBHOM Jie-
ATETLHOCTH, TO €CTh MPAKTUYECKOro NMpUMEHeHUs 3HaHus. Takum oOpazoM, B cO-
BPEMEHHOM O0pa30BaHUU TJABHBIM CTAHOBHUTCS HE 3ay4yMBaHUE U MOBTOPEHUE 3a-
JAHHOTO Yy4YWTEJEeM ajropuTMa yCBOCHHsS HH(OpMaIuu, a OCMBICIIEHHE CaMUM
oOy4JaromumMcsi TOTpeOHOCTU MPUOOPECTH Ty WIM HMHYIO HMH(MOpMaIuio, TOT WU
MHOM croco0 JesTeNbHOCTH, a TAK)KEe OPUEHTALUS B TOM TJE, KOTJa U KaK OH MO-
KET MPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoexTupoBanue pa3BuTUs (HYHKIMOHATIHLHOW T'PAaMOTHOCTH OO0YYarOUIUXCs
WCXOJUT U3 WU €IMHCTBA U IEIOCTHOCTH YPOUHOU M BHEYPOUHOU (POpPMBI 00pa-
30BaTEILHOrO Mpolecca. ITO 3HAYUT, UTO B KaXIbI YPOK WM BHEYPOUHOE 3aHS -
THE JIOJDKHBI OBITh BKIIOYEHBI 3a/IaHUSI, BHITIOJHEHNE KOTOPHIX CIIOCOOCTBYET pa3-
BUTHIO (YHKIIMOHAIHHOW TPAMOTHOCTH B3POCIEIONIEH JTHUYHOCTH. B TO xe Bpems
1enecooOpa3Ho pa3paboTaTh U peaau3oBaTh B 00pa30BaTEIbHOM IPOIECCE KaX-
JIOM POCCUHCKON HIKOJBI OCOOBIH KypC, B KOTOPOM pa3BUTHE (PYHKIIMOHAIBHOU
rpaMOTHOCTH OyZeT AOMHUHHpYIOUeH 3amadedi. Ha 3aHsATHSX maHHOTO y4eOHOTO
Kypca IIKOJIbHUKH JOJKHBI MOJYUYUTh OMBIT PEIIeHUs] KOHTEKCTHBIX 3a/a4 U 3aja-
HUW, B KOTOPBIX HEOOXOJMMO HWHTEPIPETUPOBATH HMHPOPMAIUIO, MPEOOPa30OBbI-

BaTh €€ U MOACIHUPOBATL CUTyallun e€ IMPUMCHCHHA B )KU3HCHHBIX CUTYyallUAgX.
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Ecnu ucxonute u3 Toro, yto o0pazoBaHue — 3TO ocobas cepa coaeicTBus
KyJbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3pPOCICIONIEH JIMYHOCTH, TO OpraHu3a-
M0 00pa30BaTEIBLHON NIESITEIBHOCTH TEJarora Mo pa3BUTHIO (PYHKIIMOHAIBHOU
IPAMOTHOCTH OOYYaIOIIUXCS OCHOBHOM IIKOJIBI HEOOXOJMMO MPOCKTUPOBATH M
OCYIIECTBJISITH C OMIOPOI HA COOTBETCTBYIOIINE KOHIIETITYaJIbHbBIE MOJIOKECHHUS.

CornacHo Bo3pacTtHOU nepuoausanuu [{.b. DnpkoHMHA, «KyJIBTYpHOE pa3-
BUTHE» MOXXHO MPEJCTABUThH Ye€pPe3 COOTHOIICHHUE JBYX JCSATEIBHOCTHBIX JIMHUH,
KOTOpBIE TI0 OUepeIu JOMUHUPYIOT B X0J1€ B3pOCIICHUS peOEHKa:

1) onepanMoHaIbHO-TEXHUYECKasl JIMHUS OTpa)kaeT JUHAMHUKY pedeKkcuB-
HOT'O OCBOCHUS CPEJICTB/CIIOCOO0B JICHCTBUS,

2) cMbICTI000pasyromasl ~ JUHUS ~ OTpakaeT  OCBOcHHE  adPeKTHBHO-
CMBICJIOBOM CTOPOHBI HAKOTUICHHBIX BO3MOXKHOCTEH, KOTOpasi ompoOyeTcss B MHU-
IIUATHBHOM MPOJYKTUBHOM JEHCTBUM CyOBEKTa.

Ecnu ucxoauth u3 Toro, 4To 00pa3oBaTeNbHBIN MPOIlecC HEOOXOAUMO CTPO-
UTh B COOTBETCTBHM C JIOMUHHUPYIOIIEH JTUHUEN COOTBETCTBYIOLIErO ATara, TO TO-
r71a B HA4aJbHOM IIKOJIE HYKHO CO3/1aBaTh YCIOBUS OCBOCHHS peOEHKOM MPHUHIIM-
UAIBHO HOBBIX CPEJCTB U CIOCOOOB JIEWCTBHsSI, @ B OCHOBHOW IIKOJIE — YCIOBHS
OCBOCHHUSI CMBICIIOBOM CTOPOHBI JCUCTBUA.

Taxum 00pa3om, B OCHOBHOM ITKOJIE HA TIEPBbIH IJIaH B )KU3HU peOEHKA BbI-
XOIUT JIMHUS CMBICIIO00pa3oBaHusi, 1 00pa30BaTEIbHBIM MPOIIECC JOJKEH OKa-
3aThCSl CO3BYYEH HOBOM JOMUHAHTE — JIMYHOW MHULIMATUBE U UHAUBUYaTU3ALNH.
Cornacno /[.b. DnpkOHHMHY, MpeaMETOM BHHMAaHHUS MOJIPOCTKA CTAHOBUTCS €O
coOCTBeHHas yueOHas eaTebHOCTh U OH caM. OH UIIET OTBETHI Ha BOMPOCHI: YTO
s MOTY 1 4ero 51 He Mory? Uto s xouy Ha camoM zene? ['ae s caM, 4To BO MHE MOE?
OTO0 BHUMaHHE peann3yeTcs B CHEIUPUISCKUX UHTEpecax U OCOOCHHOCTSX TOJI-
pPOCTKA: y HEro MOSBISETCS YCTAaHOBKA HAa OOUIMPHBIE MPOCTPAHCTBEHHBIC U BpPE-
MEHHbIE MAaCIITA0bl, KOTOPhIE MOCTENEHHO CTAHOBSITCA BAa)KHEE TEKYIIUX, CEro-
mHAITHUX («1oMuHaHTa ganu» 1o JI.C. Beirorckomy).

[lenarory HeoO6xoquMo mpojiyMaTh, Kak OH OyaeT onuparbcs B oOpa3oBa-

TCJIBbHOM IIPOLCCCC Ha TAaKYIO BO3PACTHYIO 0COOEHHOCTH MoApPOCTKA, KaK ITOABJIC-
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HUE CTPEMJICHUSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, T€POU3MY,
UCIIBITAHUIO ce0sl. Y MOJAPOCTKA MOSBISETCS COMPOTUBIECHUE OOCTOSITEILCTBAM,
CTpeMJICHHUE K BOJIEBbIM ycwiusiM. biarogapss 3TUM OCOOEHHOCTSIM MOJPOCTOK
MPOSBIIIET AKTUBHOCTb, HANPABIECHHYIO Ha IMOCTpoeHUE oOpas3a ceds bl MHpe
(A.B. Iletposckuii). Oty aktuBHOcTh K.H. [TonmBaHOBa Ha3bIBaeT «COIMAIbLHBIM
AKCcepUMEHTUpOBaHUEMY. [IpoayKTUBHOE 3aBepllieHHEe MOAPOCTKOBOTO BO3pacTa
MPOUCXOTUT C «OTKPBHITUEM CEOSl U MUPay», C MOSIBJICHUEM CIIOCOOHOCTH OCO3HAaH -
HO, UHUIIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE JIEMCTBUE B MUPE, OCHOBBIBASICH
HE TOJIbKO Ha BUJEHUU COOCTBEHHOTO JIEUCTBUSI O€30THOCUTEIHLHO K BO3MOXKHOCTHU
€ro peajau3aiyu, HO U ¢ YYETOM «OTHOIICHUSI MUPa» K CBOEMY JICHCTBUIO.

VYueOnniii kypc «Pa3Butne (HyHKIMOHAIBHON T'PAaMOTHOCTH OOYYarOlIUXCs
OCHOBHOU MIKOJIBI» MPHU3BaH MOMOYb MOJAPOCTKY B €r0 KyJbTYPHOM CaMOUWJEHTH-
bukanuu.

Kaxkue xe memaroruyeckue BBIBOJBI HEOOXOAMMO CHENATh TEM, KTO HECET
OTBETCTBEHHOCTh 32 KYJIbTYPHOE Pa3BUTHE MOAPOCTKA B YCIOBUAX HIKOIBHOTO 00-
pa30BaTENIBHOrO Mpoliecca:

1) Co cTOpOHBI B3pOCIBIX MOJAPOCTOK JOHKEH OIIYIIATh HOBOE OTHOIICHUE K
cebe Kak K 0osiee B3pOCIOoMY: OOJBIIIE TOBEPHS, YBAKEHHUS K €0 MHCHUIO,

2) B moapocTKOBO# IIKOJIE JTOIKHBI MEHITBCS OTHOIICHUS MEXIY Teaaro-
raMu 1 OOYYarOIIMMUCS B CTOPOHY PACHIUPEHUs Chepbl camocmoamenbHocmu
MOCJHEAHUX. DT U3MEHEHUS JOJIKHBI KacaTbCsl HE TOJBKO XapakTepa TpeOOBaHUIM
B3POCIbIX K MOAPOCTKaM, KOHTPOJS, OLEHUBAHUS, HO U PACLIMPEHUS MOJS BO3-
MOKHOCTEM MHULMATHUBHBIX JIEHUCTBUM MOAPOCTKOB. B TO k€ BpeMsi MOCTEIICHHO
JOJKHO TPOUCXOAUTh PACHIMPEHUE M YCIOKHEHUE OOS3aHHOCTEH, MOBBIILICHUE
TpeOOBaHUM K OTBETCTBEHHOCTH.

3) BaxxHoe MecTO JTODKHO 3aHUMATh 0OuieHue U 83aumooeiicmeue ceepcm -
HUKO08, YEeMYy MOTYT CIIOCOOCTBOBaTh 0c0OBIe (POpMBI (IMapHOE W TPYIIIOBOE CO-
TPYIHUYECTBO, Oece/bl, JUCKYCCUU, TUCITYThI, 1€0aThl) OpraHU3aluid YUCHUSI.

4) Cdepa yueHus JOJHKHA CTaTh MECTOM BCTPEUH €TI0 3aMBICJIOB U PEATbHBIX

I[GflCTBHfI, MCECTOM COLUAJIBHOI'O SKCIICPUMCHTHUPOBAHUS, IIO3BOJIAOIICTO OITYTUTD
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2PAHUYBL COOCMBEHHO20 OCUCMEUA U €20 803MOMNCHOCMAMU (Yepe3 HOBOE 3Ha-
Hue). [ToapoCcToK MOMKEeH HAYYHUThCS IEMCTBOBATH 10 COOCTBEHHOMY 3aMBICITy Ha
OCHOBE TMPUHATHS COOCTBEHHOTO PEIIEHUS, B COOTBETCTBUU C CAMOCTOSATEIHHO TIO-
CTaBJICHHBIMH IICJISIMH, TIOCTPOSHUS OPUCHTUPOBOYHON OCHOBHI JICHCTBHS.

5) O0y4eHue MoAPOCTKA JOJDKHO OBITh HANPaBJICHO Ha TMOCTpPOSHHUE o0Opasa
COOCTBEHHOTO JIEHCTBUS B MHpE, CIECIOBATEIbHO, HA HOCHPOEHUe COOCHBEEHHO

Kapmunbl MUpsl u coOCcmeeHHoul nozuuuu.

Kaxum 00151cno obims codepircanue Kypca «Pazeumue pynkyuonanvnoi
2PamMomHocmu 00yUaruuxca 0CHOGHOU WKOIb) 2

B TpangunmornHom 00yueHUM 3HAHUS OCBAMBAIOTCS 00YUYAIOIIMMUCS U KUBYT
B UX «TOJIOBax» Kak ObI «IIOCIOWHOY», HOBOE MOBepX craporo. Kak mpasuiio, mnepe-
ceKaeMble B TAKOM OOYYEHUHU HOBBIE CBEJICHUS (3HAHMS) HE MEepeceKaroT, He Impe-
0JI0JIEBAIOT, HE BCTYNAIOT B MPOTHUBOPEUME WA XOTS Obl BO B3aMMOJICUCTBHE C
y’Ke UMEIIUMHcs npeacTaBieHussMu. s coBpemenHoro o6paszoanusi (OI'OC
00O) yueOHbIe KypChl TOJKHBI OBITH BBICTPOCHBI TaK, YTOOBI KaXasi Ceayroas
TeMa MOKa3bIBaJIa MOAPOCTKAM «TPAHUIBD) TPUMEHHUMOCTU MPEAbIAYIINX 3HAHUMH,
«3acTaBisuIa» O0YYAIOIMIUXCS HMCKAaTh HOBBIE XOJIbI, CIOCOOBI JJI JBM)KCHHS B
npeaMeTHOM Marepuane. Kaxaoe HOBoe 3aHSATHE TOJDKHO BOOPYKATh MOJPOCTKA
HOB8bIM CHOCOOOM Oelicmeus, KOTOPOE SIBISIETCS OIIYTUMBIM /I HETO Mpuparie-
HUEM MBIIUICHUS U TIOHUMAaHWsI, YyBCTBEHHBIM U CYOBEKTHUBHBIM HpPe00o1eHUemM
(M3MEeHEHUEM T'paHUI] U JOMYUIEHUN) HPEHCHEZ0, CLOHCUBULE20CA PaHee Cnocoda
oelicmeuil.

Takum o0Opa3zoM, CyIIeCTBEHHOW 0COOCHHOCTHIO YUEHHUS MOAPOCTKA JOJKHA
OBITH pa3BEépHyTas paboTa MO MOUCKY Pa3HBIX BO3MOXXHBIX OTHOIIEHWH, a CIeI0-
BaTeJIbHO, U PENICHUI. DTO BO3MOKHO TOJIBKO KaK MOJACIUPOBAHUE, OMTPOOOBAHNE
pa3sbix mozeneil. [logpocTkoBast 1IKOJa MO 3aMbICITy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacCTepCKas» MO M3rOTOBICHUIO Mojene. IMeHHO modenuposanue nomx-
HO CTaTb OCHOBHBIM JEHCTBHEM B OOYUYE€HHMH MNOAPOCTKa. Mojenb CTaHOBUTCS

MPEAMETOM U «HECYIIEeH KOHCTpYKLHei» o0yuenus. CHauana nocTpoeHue MOAEIH
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MO3BOJISIET OTPA3UTH «TO, YTO S YK€ 3HAIO U YETO HE 3HAIO», & TOTOMY CTaHOBUTCS
HMCTOYHUKOM IOMCKAa M MOPOKJICHUs] HOBBIX 3HAHWI, OCHOBOM ISl mpeoOpa3oBa-
HUSI U CO3/IaHUSI HOBOM MOJENHU. DTOT MPOLIECC HOCUT UUKINYHBIN Xapakrep. Ecin
B MJIQJIIIEM IIIKOJILHOM BO3PACTe MOJICNN BBIMOIHSIIOT OTPaXKAIOIIYI0 (DYHKIUIO, TO
B MOJAPOCTKOBOM BO3pACTE Ka)K/1asi HOBasg MOJI€JIb HOCUT OTPaKaroUIuid U yNpaB-
JIAIOLINKM XapaKTep.

OueHb BaXHO, YTO MUMEHHO COOTHECEHHUE YIPABISAIOIIUX W OTPAKAIOIINX
MojieNied MO3BOJISET MPUAAaTh 00ydYeHHe NPoeKTHYI0 popMy. OOyyaromuecs MOryT
OKa3aTbCsl BOBJIICUEHHBIMU B PEIICHUE PEATIbHBIX CI0XKHBIX 3a]1ady COLIMYMa, CBOEH
IIKOJIBI, TOPOJ1a, TPOU3BOJCTBA U OBITH TOTOBBIMHU K PELICHUIO ITUX MPOOJIEM, UTO
YPE3BBIYANHO BAXKHO JJIsl TOAPOCTKA.

Oco0ast posb B OJAPOCTKOBOM IKOJE JOHKHA OTBOAUTHCS padome ¢ mekK-
cmom. PazHOOOpa3HbIe TEKCTHI 3a/1al0T MaTepual, Il KOTOPOro CIEeNHAIbHO MO-
I'YT BbIpabaThIBaThCS MPOLEAYpPhl NIEPEBOJIa B 3HAKOBOE OMUCaHME (Tpaduyeckoe,
CUMBOJIMYECKOE, 00pa3HOE) U ITO MOXKET CTaTh OJHMM M3 TUIIMYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX MO Mporpamme Kypca «Pa3BuTue GyHKIMOHATBHOW rpamMoT-
HOCTW». Byayun MHTEpIpEeTUPOBAaHBI B COOTBETCTBUM C BHIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSBIISIOT CBOU Pa3iu4Ms KaK UHCTPYKTUBHBIE, ONMUCATEIbHbBIE U 00BsC-
HUTEIbHbIE. OYEHb MOJIE3HBI TEKCTHI-3a/1a4H, KOTOPBIE COJIEPKAT «HEAOCKA3aHHO-
CTH» B OTHOIIICHUM MTPUMEHEHHUSI KOMIIOHEHTOB OCBOCHHUS CITOCOOOB, KOTOPHIE MPHU
PEILICHUN 3a/1a4l MMOAPOCTOK JOJDKEH JTOCTPOUTH CaM M TEM CaMbIM IIOKa3aTh ypo-
BeHb C(HOPMHPOBAHHOCTH OCBAaWBAEMOI0 CIOCO0A 3HAKOBOTO MOJICIUPOBAHUS U
CONYTCTBYIOIIUX Mpouenyp. llone3no npemiarare TEKCThI-3a1a4M, KOTOpPBIE CO-
JepKaT «u30BITOYHYI0» UHPOPMAIIUIO, TOT/Ia TOAPOCTKY HE0OX0AUMO OyIEeT BbI-
JEIUTh U MOOWJIM30BATh ISl PEIICHUs 3a/1a4d TOJBKO Ty MH(OpMALINIO, KOTOpas
BCTYNAET B ONPEAECIEHHBIE OTHOIEHHUS C MPEICTOSIIUM JIEUCTBUEM.

Urak, cpeactBoM onpoOOBaHUs HOBBIX BO3MOKHOCTEH JJIsl JEUCTBHS B TIOJI-
POCTKOBOM WIKOJE JOJKHA CTaTh yuyeOHas mojenb. JlelcTBUEe MOJETUpOBaHUs B
ATOM Clly4ae CTaHOBUTCS LIEHTPOM Bcell yudeOHOM pabotel. Ilo cpaBHEeHUIO C

HayaJIbHOM IIKOJIOW MojenupoBanue Nu@depeHunpyercs, BOSHUKACT UHIUBUIY-
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anbHOE MOJENHpYIoUIee AEHCTBUE, B MOJEIH HE TOIbKO (PUKCUPYETCs OOIIMiA cro-
co0 AeiCTBUI, HO W MPEICTABISAIOTCA PE3YJbTaThl NOJOOHBIX NEUCTBUM OTAEIb-
HBIX JleTell (rae U Kak s Oyay 3TO NpUMEHsTh). TO ecTh 3HaHUE MEPEHOCUTCS U3
y4e0HOM CUTyalluu B LIUPOKHUI COMOKYIbTYPHBIM KOHTEKCT.

Takum 00pa3oM, MPUHLUIIKATIBLHOE 3HAYEHUE ISl TOCTPOCHUS COJAEPIKAHUS
Kypca «Pa3Butre (QPyHKIIMOHAIBHONM T'PaMOTHOCTH» JOJIKHO OCYIIECTBIISITHCS B
paMKax pa3BUTHUSL MBIILIEHUS U CO3HaHUs mojpocTkoB. [logoOHoe mocTpoeHue
TpeOyeT, YTOObl KaxaAblid akT 00y4deHHs (y4eHHMsI) BhICTyINal Kak OOHapyXeHHE U
NPEOJI0JICHUsl CIIOKUBIIErocsi crnocoda aeictBus. Takoe cTpoeHne oOpa3zoBaHUs
IO HOBBIM CTaHJapTaM Y€ Ha dTalle 3aBEpIICHUS HAYaJIbHOW IIKOJIbI IPUBOJUT K
CTaHOBJICHUIO CIOCOOHOCTH peOEHKa K pedieKCHHu, aHajdu3y U IUIaHUPOBAHUIO
COOCTBEHHBIX JEHCTBUMN, UTO SIPKO MPOSBIISETCS B YMEHUU ONPEICISITh U3BECTHOE
OT HEU3BECTHOr0, CPOPMYIHUPOBATH TOYHBIM 3aMpoc O HEOOXOJUMOCTH HOBOTO
3HaHUS, YIEPKUBATh JOTUKY JBHKEHUS B MOHITUHU U MPEAYraJblBaTh CIEAYIOIINE
Iary.

B moapocTtkoBoit mikose oOumid crnocod AEUCTBUS AOJKEH BBICTYNMATh Kak
MHCTPYMEHT ONpoOOBaHMsI HOBBIX BO3MOXHOCTEW neicTBusa. Eciu 310 mpousoii-
IET, TO HOBOOOPA30BaHUEM MOAPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MblUd-
JleHue u Oelicmeue, nPoAsaAOuLeecs 8 CnocodHocmu 6vloopa u c1ed08aHus
Mo NOHAMUIHOU 102UKe, KOmopas npeonoumumeibHa 6 OAHHOU cumyauuu, ¢
8UOCHUEM 6CEX €€ B03MOINCHBIX 0ZPAHUYEHUN. DTO U CTAHOBUTCS 0a30BOM OCHO-
BOU MposiBIIeHUs (DYHKITMOHATILHON TPaMOTHOCTH MOAPOCTKA.

Pabora ¢ Mmonenbio TpeGyeT OpraHu3alyd OCMBICICHHBIX MEPEX0JA0B MEXIY
Pa3HBIMM MOJEIBHBIMU YPOBHSMHU PEAIBHOCTH. II0APOCTOK NOIDKEH ydHThCS ny-
MaTh, PacCyX1aTb M NPUHHUMATh PELICHUs C Pa3HbIX MO3ULUH, B PA3HBIX KOH-
TEKCTaX: JIMYHOM M OOILECTBEHHOM; 00pa30BaTebHOM U MNPOGECCHOHATBHOM;
MECTHOM, HAIIMOHAJILHOM M TJI00AEHOM.

Pa3nble criocoObl BUJIEHN BELEN JOHKHBI HE MPOCTO CMEHATh APYT Apyra.
I'nang Ha BelM onpenenéHHbIM 00pa3oM, YEJIOBEK JOJKEH OJHOBPEMEHHO Ipel-

roJjlaraTh CyIIECTBOBAaHUE JIPYroro B3rJIsAa, APYroro yria 3peHus, Ipyrou «pas-

23



BUBalOIIEeH crocoOHocTn». Takoe BHUIIEHHE Belled yu€Hble HA3bIBAIOT «IO3UIIM-
ei». Heo0XonuMo yTOYHUTh, YTO MO3ULIMS — 3TO HE MPOCTO TOuYKa 3peHus. [lo3u-
LIMOHHOE BHJIEHHE UCTOPHUYECKOI0 COOBITHS MPEAIOJaraeT OJHOBPEMEHHOE BHJIE-
HUE €ro Kak, HallpuMep, COOBITUS JI1 TOTOMKOB U HE-COOBITHUS JJII COBPEMEHHU-

koB (Kpemenue Pycu kusizem Brnagumupom).

Kakoit oonscna 06vimp mexnonozus o0pazoeamenvHoil oeameapHocmu?

B cooTBeTCTBUM C HOBBIMU CTaHJapTaMU OCHOBY Ka)XJOT0 y4eOHOIO 3aHs-
TUS JIOJKHA COCTaBJISITh OpPTaHHU3allMsl IeJIaroroM ydeOHO-IO3HABaTEIbHOU JIesi-
TeILHOCTU oOydJaromuxcs. OHAKO MO 3aKOHY MCUXUYECKOTO Pa3BUTHUS, OTKPBITO-
My JI.b. DapKOHMHBIM, B TIOJPOCTKOBOM BO3pacTe ydeOHas AesATEIbHOCTH Iepe-
cTaéT OnpeAeNsaTh CUXUUECKOE pa3BUTHE peOEHKA, HAa TIEPBBIN IIJIaH BBIXOJMUT WH-
TUMHO-JINYHOCTHOE OOIIeHHE MOAPOCTKOB. MIMEeHHO B HEM MOAPOCTKH OOpETaAIOT
ceOsl U CTAaHOBSITCS CaMOCTOSITENIbHBIMU. OJHAKO, COBpEMEHHas mejaroruueckas
Hayka U 3 PeKTuBHAsA MpaKTUKa YOEIUTETbHO JOKA3bIBAIOT, €CIU COOTHOILIECHUE
CaMOM3MEHEHHUS M croco0a JEeHCTBUN HAMPSAMYIO CBSI3BIBAIOTCS C Pa3HOOOpa3HbI-
MU COLIMAJIFHO 3HAYMMBIMU BUJIAMHU JCSATEIBHOCTH, TIOJIPOCTOK HE TEpSET UHTEpE-
ca K YYCHHIO, TaK KakK IMOJy4aeT HOBBIE BO3MOXKHOCTH JIJISi CBOETO JIMYHOCTHOTO
CaMOOIIPECIICHHUS.

B uneane yueOHO-103HaBaTeNIbHAS AEATEIBHOCTD MOAPOCTKA AOJIKHA MPEN-
CTaBJISITh COOOU camocmoamenbHulili TIOUCK TEOPETUUYECKUX 3HAHUU U OOIIUX
crioco6oB aeiictBuit (YVY]I). OT0 HEe 03HauaeT oAMHOYECTBA B y4eOHOM paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUEHO PA3EOPAYUCAMb YUEOHOEe COMPYOHUUECMEO C
JIPYTUMU JIIOIbMU (C YUUTENIEM, OJJTHOKJIACCHUKAMH).

PaccmoTpum Gosiee moapOOHO TEXHOJIOTHYECKUE ITAMBl OpraHU3AINHA yIe0-
HOTO 3aHATHS B 0003HAYEHHOM JIOTHKE.

Oran 1. IlosoxuTebHOE caMoomnpe/eieHHe K NpeacTosieid yyeOHo-

NMo3HaBaTeJbLHOM aesATeabHOCTH (nanee YIIT).
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[laz 1. lleparor npeiaraet 00y4aromuMcs NOpa3MbIIUIATh, IOPACCYKIATh
Ha MPEUIOKEHHYI0 TEMY, KOTOpas MOXKET OBbITh MpejcTaBieHa B (JOpME LUTATHI,
BUJICO WIH ayauo-(pparMeHTa, OTpbIBKA U3 JIUTEPATYpHOTO XYJOKECTBEHHOTO
npousBeneHus, ¢potorpaduu WK JOOOr0 APYroro m3o0paxeHus (MOPTPET, Kap-
TUHA, WUTIOCTPAIUs), SKCIIEPUMEHTE WIH ONBITE U T.A. YTOOBI MHUIMUPOBATH 00-
[ICHWE Ha 3aJaHHYI0 TeMY, YYUTellb BBICTPAMBACT JUAJIOT, MOJIBOASIINNA K BHYT-
pPEHHEMY SMOIIMOHAIBHOMY MHTEPECY U OCO3HAHUIO 3HAYUMOCTH JIJISi CBOETO JINY-
HOCTHOT'O CTAaHOBJICHUS] TOHUMAaHUS 00CYKIa€MbIX OTHOILICHH.

laz 2. Yuutenp npejuiaraeT pelinTh 3aj1ady WK 3aJaud (CUTyallMOHHbIE,
PAKTUKO-OPUEHTHUPOBAHHBIC 337a4uH, 3a/aun OTKphIToro tuma). [lo comepkanuto
3a/laHus JTOJDKHBI COYeTaTh B cebe Te, C KOTOPBIMU MOJPOCTKU CIIOCOOHBI CIpa-
BUTBCS, IIOTOMY YTO OHH BJIQJICIOT JUISL STOTO HEOOXOJUMBIMU 3HAHUSMHU U TaKHE,
KOTOpBIE 0053aTeIhbHO BHI30BYT MHIWBHIyaJbHBIC 3aTPYJHEHHsS 1O MPUYHHE OT-
CYTCTBUSI HEOOXOAMMBIX 3HAHUN (a MHaye TepsieTCsl CMBICI BCEro y4eOHOIo 3aHsi-
Ts1). BasxkHo, 4yTOOBI 3TO OBLIa MHAMBUAYalbHAs WM napHas pabota. IlogpocTky
HE00X0AMMO CaMOMYy MOOMJIM30BAaTh CBOM 3HAHMS U CIIOCOOBI AEHCTBUS.

llaz 3. HeoOxoaumo mpoBecTH BepOaIbHYI0 M 3HAKOBYIO (PHKCAIMIO HC-
HOJIb30BaHHBIX CIOCOOOB JEWCTBUN B TEX 3aJaHUAX, C KOTOPHIMH CIPaBHIIUCH.
3neck HeoOXoquMO 3a(UKCUPOBaTh 3HAHUE, KOTOPOE MOMOIJIO PELIMTh 3ajauy U
BBIMTH Ha OCO3HAHME CBOET0 HE3HAHUS, KAaK OTPaHMYEHUE CBOMX BO3MOXHOCTEH.

OnuH U3 npuémMoB, MOMOTaOLNi 3a)UKCUPOBATh OCO3HAHUE CBOETO 3HAHMS

1 HC3HAHUA — «HeCTHI/IHa ITIO3HAHUI.

Xouy
Y3HATD

3HAIO

Jdran 2. Onpenesenre nejau U y4eOHOM 3aJa4M NMpeACTOsIIeld aesiTeNb-

HOCTH
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[llaz 1. OnpeneneHue NpUYMH BOZHUKIINX 3aTpyaHeHui: «He 3Haro croco-
0a ...». Yuurenp npeayiaraeT ooyyaroummcs chopMyIupoBaTh BOIPOCHI, HA KOTO-
pbI€ XOTENOCh Obl HAWTU OTBETHI HA 3aHSATUH.

Illaz 2. TlepeBoa BOIIPOCOB B IIeb M YUEOHYIO 3ajlauy MPECTOSIIEH aes-
TEJIbHOCTH.

Tepmun «yueOHas 3aqa4ay» - B IIMPOKOM MMOHUMAHHUH - 3TO TO, YTO BBIJIBU-
raeTcsi CaMUM YYCHHKOM JIJISI BHITIOJTHEHUSI B MIPOIIECCE YUCHUS B MO3HABATEIIHHBIX
nensix. YueOHas 3ajlada 4yacTo POKIAETCs U3 MPOOJIEeMHOM CUTyallMH, Korja He-
3HaHUE, CTAJTKUBAETCS C YEM-TO HOBBIM, HEU3BECTHBIM, HO pellieHrue y4eOHOM 3a-
Jla4l COCTOUT HE B HAXOXKJACHUU KOHKPETHOTO BBIXOJIa, & B OTBICKAHMM OOIIEro
crnocoba JEHCTBUS, TMPUHIMIA PEHICHHs 1EeJIoro Kjacca aHaJOTHYHBIX 3ajad.
VYueOHas 3ajada pemniaeTcs IIKOJbHUKAMU ITyTEM BBITIOJIHECHUS OMPEICICHHBIX
NEUCTBHIL: 3HAIO — HE 3HAIO — XOUY Y3HaTb.

Illaz 3. BeiOOp MCTOYHUKOB U JACHCTBUM JJIsl pelICHHS Y4eOHOM 3ajauud U
JOCTHXKEHUS TTOCTABICHHOM LIENU: T/I€ U KaK Mbl 00 3TOM MOXEM Y3HATh?

Itan 3. OTKPbITHE U MOCTPOEHNE HOBBIX 3HAHUIA.

lllaz 1. CamocCTOATENHHOE U3BJICUCHHE MH(POPMALIUU U3 PA3IMYHBIX UCTOY-
HUKOB (ITPEXkKJIE€ BCETO TEKCTOB).

Illac 2. BepbanpbHas u 3HaKoBasg (UKcAIllMsg HOBBIX  3HAHUM.

[IpeanourutenpHO (puKcamuoo HOBOTO crioco0a MPOBOAWTH B (OpME ajro-
pUTMa, KOTOPBIM MNPUHIMIHAIBHO JIOJXKEH CKOHCTPYMPOBATh CaM MOJPOCTOK
(BO3MOYKHO MTApHOE COTPYAHUYECTRO).

Jran 4. BkiloueHne HOBBIX 3HAHUH B CHCTEMY MUPOBO33PCHUS M KH3-
HeesITeJIbHOCTH

lllaz 1. Opranu3aiys MPUMEHEHHUS] HOBBIX 3HAHHM, HOBOTO CIIOC00A IO BBI-
paboTaHHOMY anroputmy. JlJisi 3TOro yduTtellb MpeajaraeT MOAPOCTKAM PELIUTh
CUTYyallMOHHbIE, IPAKTUKO-OPUEHTUPOBAHHbBIC 3aaHUs, 3a1a4l OTKPBITOTO THUIIA.

Tunwvi yuebHvix 3a0anuii:

1) 3agaHwsl, B KOTOPBHIX UMEIOTCS JIUIITHUC JaHHEIC,

2) 3ajaHus ¢ TPOTUBOPEYUBBIMHU JaHHBIMU;
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3) 3aiaHusl, B KOTOPBIX JAHHBIX HEAOCTATOYHO ISl PEIICHUS;

4) MHOTOBapHaTHUBHBIC 3a1aHUS (MIMECIOT HECKOJIBKO BAPUAHTOB PEILICHU ).

Tunwi 3a0au

1) IlpeaMeTHBIC 3a/Ja4yd: B YCJAOBHM OIMCHIBACTCS IMPEIMETHAs CHUTyallus,
JUISL PEIICHHsS] KOTOPOMl TpeOyeTcsi yCTaHOBJICHUE M HMCIOJIb30BAHUE 3HAHUW KOH-
KPETHOT'0 y4eOHOIo MpeIMeTa, U3y4aeMbIX Ha pa3HbIX dTalax U B pa3HbIX €ro pas3-
Jienax; B X0Jie aHajiu3a yCJIOBUS HEOOXOUMO «CUUTATh MH(OPMALIUIOY», TIPEACTaB-
JIEHHYIO B pa3HbIX opMax; CKOHCTPYHPOBATH CIIOCOO peIIeHHUs.

2) MexmpeMeTHbIC 3a7aui: B YCJIOBHH ONMCAaHA CUTYaIlMs Ha S3bIKE OTHOM
U3 TIPEJAMETHBIX 00JacTel C SIBHBIM WUJIM HESBHBIM MCIIOIB30BaHUEM S3bIKA JPYTOM
npeaMeTHON obnactu. [ pemeHust Hy>)KHO MPUMEHSTh 3HAHUS U3 COOTBETCTBY -
I0IUX o0acTei; TpeOyeTcs uccieJOBaHUE YCIOBUSI ¢ TOUKHU 3PEHUS BBIICICHHBIX
PEAMETHBIX 00JIacTel, a TaK)Ke MOUCK HEIOCTAIIINX JTaHHBIX, MPUUEM pPEIICHHE
U OTBET MOTYT 3aBUCETh OT UCXOAHBIX TAHHBIX, BEIOPAHHBIX (HAHJEHHBIX) CAMUMU
00yJaromuMHCS.

3) [IpakTHKO-OpUEHTUPOBAHHBIC 3aJa4d: B YCJIOBUHM OIMCAHA TaKas JKU3-
HEHHasl CUTyalusi, C KOTOPOH MOAPOCTOK BCTPEYAETCS B IMOBCEIHEBHOM CBOEM
KU3HEHHOUN mpakTuke. (s pemieHus 3aiadu Hy)KHO MOOWJIM30BaTh HE TOJBKO
TEOPETUYECKUE 3HAHUS M3 KOHKPETHOW WJIM Pa3HBIX MPEIMETHBIX 00JacTei, HO U
NPUMEHUTH 3HaHUS, MPUOOPETEHHBIE W3 MOBCEIHEBHOTO OIBITA CAMOT0 00ydYaro-
mierocs. JlaHHbIe B 3a/1a4U JOJHKHBI OBITH B3STHI U3 PEATbHON JEHCTBUTEIHHOCTH.

4) CuryalliOHHBIC 3314l HE CBS3aHBI C HETIOCPEICTBEHHBIM ITOBCETHEBHBIM
OTIBITOM OOYYarOIIerocs, HO OHU MOMOTAIOT O0yUYaIOIIUMCS YBUJIETh U MOHATH, KaK
U TJIe MOTYT OBITh MOJIE3HBI €My B OYIyIIeM 3HAHUSA U3 PA3THYHBIX MPEAMETHBIX
obOnacteil. Pemenrne cUTyallMOHHBIX 3a/lad CTUMYJIUPYET Pa3BUTHE MMO3HABATEIb-
HOW MOTHBaIu# 00y4aronuxcs, GOpMUPYIOT CTIOCOOBI TIEPeHOCa 3HAHUS B IIIHPO-
KUH COUHAIBHO-KYJIBTYPHBIA KOHTEKCT.

lllaz 2. ConepxarenbHasi U TMIHOCTHAS pedIiekcus.

Emé pa3 ormetuMm, 4yTOo OTpeieKCHPOBAHHOE 3HAHHME XapaKTepU3YeTCs

YCBOEHHbIMU cnocobamu deﬂmeﬂbﬂocmu, NOHUMAHUEM CMbICIA NO3HAHUA, TUYHbIM
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UHGDOPMAYUOHHBIM U DYHKYUOHATbHBIM HpupaujeHuem yueHuxa. BaxHo, dToOBI
YUUTENb IIOMOT OCO3HATH MOJIPOCTKY, KaK U MOYEeMYy HOBOE 3HAHUE OKAKET Ha HETO
dopmupytomiee BO3ACHCTBIE, CACNAET €ro JIydlle, PAaCIIUPUT €r0 BO3MOXHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK JIMYHOCTHOE TPUpPAIEHUE BKIIOYaeT B ce0s co-

BOKYITHOCTbB CJICAYIOIINX KOMIIOHCHTOB!

«3HAI 9TO0»
(andopManna o cBOEM 3HAHHHA H He3HAHHH);

7

«3HAI Kak»
(mEQopManns 00 YCBOEHHBIX CIOCO0AX POKTeHANA, PA3BHTHA H Npeo0pa3oBaAHANA 3HAHMAIN);

\Z

«3HAI 3aYcM»
(moHHEMAaHHE CMBIC.1a HH()OPMANHH H 1eATeILHOCTH 0 €€ MOJIYIeHAI);

\Z

«3HAaA »
(camoonpeeTenHe ceds OTHOCHTEILHO JAHHOI0 3HAHAS H COOTBETCTBYIOMel HHEGOpManHH).
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IIporpamma Kypca
«Pa3BurHne GyHKIIMOHAJIBHON I'PAMOTHOCTH 00y4AKOIMXCS
OCHOBHOM IIKOJIBI»
IHosicHUTe/IbHAS 3alIMCKA

[TonsiTue GyHKIMOHANIBHON TPAaMOTHOCTH CPABHUTEIBHO MOJIOIO: MOSIBU-
nock B KoHIEe 60-x romoB mpouutoro Beka B gokyMeHrax FOHECKO u no3nnee
BOIIJIO B 00uMx0A uccienoBatenei. [lpumepno 1o cepeaunsl 70-X rogoB KOHIIEN-
s U CTpaTerusi UCCJIEIOBaHUs CBSI3bIBANIaCh C MPOGECCUOHATBHON NIEeSITeIHbHO-
CTBIO JIIOJICH: KOMITEHCAI[MEN HEeIOCTAIONMINX 3HAHUM U YMEHHM B 3TOU cdepe.

B npanpHelimeM 3TOT moaxod ObUI MpU3HAH OJHOCTOPOHHUM. DyHKIHO-
HaJIbHAsl TPAMOTHOCTh CTajla pacCMaTpUBATHCS B 0oJiee MIMPOKOM CMBICIIE: BKIIIO-
4aTh KOMIBIOTEPHYIO T'PaMOTHOCTb, MOJUTHYECKYIO, SKOHOMHUYECKYIO TpaMOT-
HOCTb U T.]I.

B TtakoMm KOHTEKCTe (yHKIIMOHAJIbHASI TPAMOTHOCTh BBICTYIAET KaK CIOCO0
COLIMAJIbHOM OpUEHTAllMd JUYHOCTH, WHTETPUPYIOMIEH CBs3b 0Opa3oBaHUs
(B mepBYy10 04epeb OOIIEro) C MHOTOITUIAHOBOM YeIOBEYECKOM 1€ TebHOCTHIO.

MOHUTOPUHTOBBIM HCCIEAOBAHMEM KayecTBa oOIIero oOpa3oBaHMs, MPHU-
3BaHHBIM OTBETUTH Ha Bompoc: «ObnamatoT M ywamuecs 15-1eTHero Bo3pacTa,
MOJIYYUBIIIHE 00s13aTelIbHOE 00Iee oOpa3oBaHUE, 3HAHUSIMU U YMEHHUSIMH, HEOO-
XOJUMBIMH UM JJI TIOJHOIIEHHOTO ()YHKIIMOHMPOBAHUS B COBPEMEHHOM 00IIe-
CTBE, T.C. JJIA PEIICHUs IUPOKOTO AUANa30Ha 3a/lad B pa3IMuHBIX c(pepax yermone-
4eCcKOil AesITeIbHOCTH, OOIICHUS M COIMATBHBIX OTHOMmEHH?» !, - sBisercs PISA
(Programme for International Student Assessment). 1 dbyHKIIMOHANBHAS TPaMOT-
HOCTh noHumaeTcsi PISA kak 3HaHMsI U1 yMEHHUs], HEOOXOJUMBIE JJIsl TOJTHOLIEHHOTO
(GYHKITMOHUPOBAHMSI YEJIOBEKa B COBpeMeHHOM obOmiectBe. PISA B cBonx MoHHTO-
pUHrax OLUECHUBAET 4 BU/IA TPAMOTHOCTHU: YUTATEIbCKYI0, MATEMAaTUYECKYIO, €CTE-

CTBEHHOHAYYHYIO U (PUHAHCOBYIO.

11 Mexmynaponnas mporpaMma Io OlEeHKe 00pa30BaTeNbHBIX TOCTKeHNH ydamuxcs // OduumansHbii caift Vn-
CTUTYTa CTpaTeruy pa3Butus oopasosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTHs (PYHKIMOHAIBHON I'paMOTHOCTH oOywarouuxcs B Poc-
cun akryanusupoBaiach B 2018 romy Omaromapst Ykaszy Ilpesumenta PO ot
7 mas 2018 1. Ne 204 «O HaumoHaNBHBIX LENAX U CTPATETHUECKUX 3a/1a4ax pa3Bu-
tus Poccuiickoit @enepannu Ha nepuod 10 2024 roga». CornacHo Yka3y, «B 2024
rojay HeoOXxoaumo <...> 00ecCnedyuTh rI00aIbHYI0 KOHKYPEHTOCTIOCOOHOCTh POC-
cuiickoro obpaszoBaHus, BxoxaeHue Poccuiickoit ®deneparuu B uucio 10 Bemy-
IMX CTPAH MUPA 110 KA4eCTBY OOIIEro 00pa3oBaHu» 2,

[TockonbKy GyHKUIMOHANIBHAS TPAMOTHOCTh MOHUMAETCA KaK COBOKYITHOCTb
3HAaHUM M YMEHM, 0OecrieunBarONIMX MOJHOIEHHOE (PYHKIIMOHHMPOBAHUE YEJIOBE-
Ka B COBPEMEHHOM OOIIIECTBE, €€ Pa3BUTHE Y HIKOJIbHUKOB HEOOXOAUMO HE TOIBKO
JUIsL TIOBBILIIEHUSI Pe3ysnbTaToB MOHUTOpHHTa PISA, kak Qakra noka3aTenbcTBa
BeinosHeHus: [IpaButenscTBoM P® mocraBnenHbix nepea Hum I[lpesunentom 3a-
J1a4, HO M JIJIsl Pa3BUTHUSL POCCUMCKOTO OOIIECTBA B LIEJIOM.

Huskuit ypoBeHb (PYHKIIMOHAIBHON TPAMOTHOCTH TMOJPACTAIOIIETO MOKOJIEe-
HUS 3aTPYIHSET UX aJanTallio U COLHAIN3alunio B connyme. CoBpeMeHHOMY poc-
CUICKOMY OOIIECTBY HYKHBI 3()(PEeKTUBHBIE Ipak/aHe, CIIOCOOHbIE MAaKCUMAaJIbHO
peanu3oBaTh CBOM MOTEHIUAIbHBIE BO3MOXXHOCTH B TPYJIOBOM U MpodeccuoHalb-
HOM JeSATENBHOCTH, U TEM CaMbIM MPUHECTU TOJIb3y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPAHBI. DTUM OOBSICHSIETCS aKTyaJlIbHOCTb MPOOJIEMbI pa3BUTHS (DYyHK-
[IMOHAJILHON TPAaMOTHOCTH Y IIKOJILHUKOB Ha YPOBHE OOIIIECTBA.

Pe3ynbTaThl JOHTUTIOAHBIX HUCCIEAOBAaHUM, MPOBEACHHBIX Ha BBIOOPKAxX
2000 u 2003 rr. crpaHaMH-y4dacTHUIIAMU MOHUTOpUHTOB PISA moka3zamnu, uro pe-
3yJIbTaThl OIEHKH (PYHKIIMOHAIBHOW TPAMOTHOCTH 15-JTETHHX y4alluXcs SBISIOT-
Csl HAJIC)KHBIM WHJIUKATOPOM JallbHEHIIeH 00pa3oBaTeNbHOW TPAEKTOPUU MOJIO-
IBIX JIROJeH U uX OsarococtostHus . JIF00O0# MIKOJBHUK XO0YeT OBITh COLMAIBHO
YCHEUIHBIM, €r0 POJIUTENIN TAKXKE HAJICIOTCS Ha BBHICOKUNM YPOBEHb OJIaronoiryyus

CBOETO peOeHKa BO B3pOCIION *KU3HH. [[09TOMY aKTyalbHOCTH pa3BUTHS (PYHKITHO-

12' O HaluMOHANBHBIX LIENSIX U CTPATErMYECKHX 3a/1a4ax pasBuths Poccuiickoit enepaimu Ha nepron a0 2024 rogaa:
Vka3 Tlpesumenra Poccuiickoii @emeparmu ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kopanésa I'., Hasernosa E., Cunoposa I'. [moGanpHbIe KOMIETSHINN. YTO XKAET yYAIIUXCS B HOBOM HCIIBITAHUU
PISA-2018 // Yuutennsckas rasera, Ned7, 21 nosiops 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOW IPAMOTHOCTH OOOCHOBAHA €II€ U TEM, YTO CYOBEKThI 00pa30BaTEIBHOTO

Ipolecca 3aMHTEPECOBAHbl B BBICOKMX aKaJEeMHUYECKUX M COLMAJIBHBIX JOCTUKE-

HUSAX 00yYaIOIIKXCs, YeMY CIOCOOCTBYET MX (DYHKIIMOHAJIbHAs IPAaMOTHOCTb.
Heaenonaranue

OCHOBHOI 1EIBIO MPOTPaMMBbl SBIIETCS Pa3BUTHUE (PYHKIIMOHAILHOM Ipa-
MOTHOCTH y4YalIuxcsi 5-9 KiaccoB Kak MHAMKATOpa KauecTBa U 3(PPEeKTUBHOCTH
o0Opa3oBaHus, paBEHCTBA JOCTYIa K 00pa30BaHMUIO.

[Iporpamma HarlesnieHa Ha pa3BUTHE:

CIIOCOOHOCTH YenoBeka (OpMYIHpPOBaTh, MPUMEHSATh U UHTEPIPETUPOBATH
MaTEMaTUKy B pa3HOOOpa3HbIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIOYAET MaTeMa-
TUYECKUE PACCYXKICHUS, UCIOJb30BAHUE MATEMAaTHYECKUX TMOHSTHH, MPOIEayp,
(aKkTOB M MHCTPYMEHTOB, YTOOBI ONMUCATh, OOBSCHUTH M MpPEACKa3aTh SBICHUS.
Ona moMoraet JIOAsM HOHSTh POJIb MaTeMaTHUKW B MHUPE, BbICKA3bIBATh XOPOIIO
00OCHOBaHHbBIE CYXAECHHUS U MPUHUMATh PELIEHUs, KOTOpble HEOOXOAMMBI KOH-
CTPYKTUBHOMY, aKTMBHOMY U Pa3MBIIUISIOUIEMY TpakJaHUHY (MaTeMaTHdecKas
I'PaMOTHOCTb);

CIOCOOHOCTH 4Y€JIOBEKA IMOHUMATh, MCIIOJIb30BATh, OLEHUBATh TEKCTHI, pa3-
MBILUIATH O HUX U 3aHUMAThCSI YTEHUEM JUIsSL TOTO, YTOOBI JOCTUTaTh CBOUX IIeJIeH,
paciupsTh CBOM 3HAHUS U BO3MOXKHOCTH, yYaCTBOBaTh B COLMAIBHOMN KU3HU (UM -
TaTeJIbCKasi FPaMOTHOCTb);

CIIOCOOHOCTH 4YeJIOBEKa OCBaMBaTh M HCIIOJIb30BATh €CTECTBEHHOHAYUYHBIE
3HAHMSI JUUISl pacllO3HAHMS U IOCTAHOBKHU BONPOCOB, JUISl OCBOEHUSI HOBBIX 3HAHUU,
11 OOBSICHEHHSI €CTECTBEHHOHAYYHBIX SIBJICHUHN U (POpPMYIHpOBaHUS OCHOBAHHBIX
Ha HAy4YHBIX JI0Ka3aTeJIbCTBAaX BHIBOJIOB B CBS3H C €CTECTBEHHOHAYYHOU MpoOIe-
MaTHKOM; MOHMMAaTh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHHS KaK (POPMBI HeJo-
BEUYECKOI'0 MO3HAHUS; JEMOHCTPUPOBATH OCBEJOMIIEHHOCTh B TOM, YTO €CTECTBEH-
Hbl€ HAyKH W TEXHOJOIMSl OKa3bIBAIOT BIIMSIHHE HA MAaTE€pUAIbHYIO, WHTEIUIEKTY -

aTbHYI0 M KYJIbTYpPHYIO cepbl OOIIECTBA; MPOSBISATh aKTUBHYIO T'PaXKIAHCKYIO
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MO3ULHUI0 TIPU PACCMOTPEHUH MpOOJeM, CBA3AHHBIX C €CTECTBO3HAHUEM (ecTe-

CTBEHHOHAy4Hast [PAMOTHOCTH ) 4;

CIIOCOOHOCTH Y€JIOBEKa NMPUHUMATH 3(PPEKTUBHBIE pEUICHUS B pa3HOOOpa3-

HBIX (DUHAHCOBBIX CUTYalUSIX, CIIOCOOCTBYIOIIUX YIYYIIEHUIO (PMHAHCOBOro Oja-

ronoJay4us JUYHOCTH U O6HICCTB3,, a TaKyKC€ BO3MOXHOCTHU YYaCTHA B SKOHOMHUYC-

CKOMU KU3HMU.

IL1anupyeMble pe3yJbTaThl’

5

MeTanpeaMeTHbIE M IIPeIMETHBIE

I'pamoTHOCTH

Yurarennckas

MaremaTnueckas

EcrecTBeHHO-Hay4Has

dunaHcoBas

5 Ki1ace HaXOAUT U U3- HAXOJWT U M3BJIC- | HAXOJUT U U3BJICKaeT HH(OP- HAXOJIUT U U3-
YpoBeHb BiekaeT nH(POpP- | KaeT MaTeMaTHue- MAIIMIO O ECTECTBEHHO- BJeKkaeT puHaH-
Y3HaBaHUS MAalHro U3 pas- CKYI0 MH(OPMAIIMIO | HAYYHBIX SIBJICHUSAX B Pa3jind- | COBYIO MH(pOpMa-
W IOHUMa- | JINYHBIX TEKCTOB B PA3JIMYHOM KOH- HOM KOHTEKCTE U0 B PA3JINYHOM
HUS TEKCTE KOHTEKCTE
6 ximace TIPUMEHSIET W3- MIPUMEHSET MaTe- |OOBSCHSET U ONMMMCHIBAET €CTe- puMeHsieT Gu-
YpoBeHb BJICUEHHYIO U3 MaTHUYECKNE 3HA- |CTBEHHO-HAYYHBIC SIBJICHUS HA | HAHCOBBIC 3HAHUS
TIOHUMa- TeKcTa HH(pOpPMa- | HUS JUIS PEIICHUS] | OCHOBE MMEIOIINXCST HAYIHBIX JUTS pELICHUS
HUS U LU0 IS pelie- pasHoro poza mnpo- 3HAHUUI pa3sHoOro pona

MIpUMEHe- | HHsI Pa3HOTO poja oem mpooeM
HHS po0emM
7 knace aHaAIM3UPYeET U dhopMyaHpyeT Ma- pacro3HaeT ¥ UCCIICAYeT aHaJIM3UPYET HH-
YpoBeHb HHTETPUPYET UH- TEMATUYECKYIO JINYHBIE, MECTHBIE, HAIIUO- ¢dopmarmio B Gu-
aHaJIN3a U (dhopmanuto, mo- npobiemMy Ha oc- HaJbHBIE, TI00ATBHBIE eCTe- HAHCOBOM KOH-
CHHTE3a JIy4EHHYIO U3 HOBE aHAJM3a CH- | CTBEHHO-HAyYHBIE MPOOIEMBI TEKCTE
TEKCTa Tyaluu B Pa3JIM4HOM KOHTEKCTE
8 kimace orieHuBaeT Gop- | HWHTEPIPETUPYeT U | WHTEPIPETHPYET U OLEHUBA- |OIeHWBaeT ()MHAH-
YpoBeHb | My M COAEpXAaHUE | OLEHUBAET MaTe- €T JIMYHBIE, MECTHBIE, HAIIM- |COBBIE MPOOJIEMBI B
OLICHKH TEKCTa B paMKax MaTUYECKUE TaH- OHAaIIbHBIE, TI100ATHHBIC pa3IMYHOM KOH-
(pednex- IPEAMETHOIO CO- HBIE B KOHTEKCTE €CTECTBEHHOHAY4YHBIE IIPO- TEKCTE
CHH) B JEepKaHUs JIMYHO 3HAYMMOM OJIEMBI B Pa3IMYHOM KOHTEK-
pamkax CUTyallnu CT€ B paMKax IIPEIMETHOTO
IpeaMeT- COIEpKAHUSA
HOro Co-
JEepKaHUs
9 knace orieHuBaeT Gop- | WHTEPIPETUPYET H | WHTEPHPETHPYET U OlCHUBA- OlleHUBaET Gu-
YpoBeHb | My M COAEpXAaHUE | OLEHUBAET MaTe- €T, JENIAaeT BBIBOABI U CTPOUT HAHCOBBIE IIPO-
OLICHKH TEKCTa B paMKax MaTHUYECKHUE pe- MIPOTHO3bI O JIMYHBIX, MECT- Onemsl, enaer
(petnex- METapeIMETHO- 3yJIbTAThI B KOH- HBIX, HAIIMOHAJIBHBIX, TJIO- BBIBOJIbI, CTPOUT
CHH) B IO COAEpPKaHHUS | TEKCTE HALIMOHAJIb- OaJIbHBIX €CTECTBEHHO- MIPOTHO3bI, NPEN-
pamkax HOW WH TI100aTh- Hay4YHBIX podiieMax B pas- Jlaraer IyTH pe-
MeTanpen- HOM cuTyauuu JINYHOM KOHTEKCTE B paMKax LIECHUS
METHOT'O METAIPEIMETHOI'O COJIEpPHKA-
coaepxka- HHUSA
HUSA
4 PISA Odummansaeiii  caiit  MHCTHTyTa  cTpatermm  pasButust — obpaszoBanmss PAO. URL:

http://www.centeroko.ru/pisal2/pisal2 res.html

15 TInanupyemble pe3ysbTaThl OTPAKAKOT CTPYKTYPHBIE KOMIIOHEHTBI PA3IMYHOTO BU/IA IPaMOTHOCTH 1o PISA.
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JINYHOCTHBIE pPe3y/IbTaThI

['pamotHOCTB

Yurareabckas

MaremMaTuueckas

EcrecTBenno-
Hay4yHas

dunaHcoBasg

5-9 kmaccel

OLICHUBAET COJIEP-
JKaHUEC IMpOYnUTaH-
HOI'O C MO3ULMU
HOPM MOpaJIU U
00IIICYEITOBEYCCKUX
LeHHOCTel; dop-
MYJIUpPYET CO0-
CTBEHHYIO I103U-
ITMIO 1O OTHOIIIE-
HUIO K IPOYHTAH-
HOMY

OOBSICHSIET TPaXK/IaH-
CKYIO TTO3UITHIO B
KOHKPETHBIX CUTYa-
LUSIX OOIIECTBEHHOI
JKM3HHU Ha OCHOBE
MaTEMaTHYECKHUX
3HAHUMU C TTO3UIUHI
HOpPM MOpaJii U 00-
HIeYeI0BeUecKasi-
KX IIEHHOCTEN

OOBSCHSIET TPaXK/IaH-
CKYIO TTO3UIIHIO B
KOHKPETHBIX CUTYa-
LUAX OOIIECTBEHHOMN
’KU3HHU Ha OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UIIUHA HOPM MO-
paiu u obIIeuenoBe-
YeCKUX IIEHHOCTEN

olLeHUBaeT pu-
HaAHCOBBIC JIeH-
CTBHUSI B KOHKPET-
HBIX CUTYaITUsX C
MTO3UIIUHA HOPM
MOpaJH U 00I1Ie-
YeJI0BEYECKUX
LIEHHOCTEH, IIpaB
1 00sI3aHHOCTEN
rpaKIaHUHA
CTpaHBI

XapakTepucTHKA 00pa30BaTeJILHOI0 Npolecca

[Iporpamma paccuntana Ha 5 et o0yueHus (¢ 5 mo 9 Kjaccel), peaanu3yercs
U3 4YacTu y4eOHOro raHa, (OpMHPYeMOro y4yacTHHKaMH 00pa3oBaTeIbHBIX OT-
HOIIICHUH W/UITM BHEYPOUYHOU JEATETLHOCTH U BKIIFOYAeT 4 MOayIs (YUTaTEIbCKas,
€CTeCTBEHHOHAaYy4YHasi, MaTeMaTndeckas u (PMHaHCOBas TPaMOTHOCTB ).

Pa3zpaboTannbiii y4yeOHO-TEMAaTHYECKUN IJIaH TPOTPaMMbl OMHUCHIBAET CO-
Jep>)KaHue MOJYJIsi M3 pacueTa OJHOTO/ABYX YacOB B HEJENIO B KaXJIOM Kiacc-

KoMILJIekTe. Tem He MCHCC, KaxXa0¢< O6p&30BaT€JIBHOG YUYpCIKACHUC MHIAUBUAYAIIb-

HO MPOEKTUPYET yUEOHBIN IJIaH MO KKI0N mapaiesid U Mo KaXI0My MOYITIO.

Taxum oOpaszom, oOliee KONMMYECTBO YacoB: MHHHMaiabHOe — 170 yacoB

MakcumaiabHoe — 340 yacos.

KonuuectBOo yacoB Ha OAHMH TOA 06yLIeHI/I$I B OJHOM KJIACC-KOMINIICKTC —

ot 34 o 68, 1.e mo 1-2 yaca B HEAETIO:

- 8-16 4acoB Ha MOIYJIH «YUTATENBbCKAsI TPAMOTHOCTHY, «MaTeMaTUYECKas

IPaMOTHOCTBY, «(PUHAHCOBASI TPAMOTHOCTbHY;

- 8-18 vacoB 11151 MOy I €CTeCTBEHHOHAYYHOW TPaMOTHOCTH;

- 2 4yaca Ha NPOBEJICHUE aTTECTAllMHU, 3aBEPIIAIOIINX OCBOEHUE MPOTrPaMMBbl

10 COOTBETCTBYIOLIEMY T'OAY 00yUYEHHUSI.

Pa3paboTunku mporpaMMbl PEKOMEHAYIOT B KaXXIOW Mapajuiesii HauhMHaTh

peanu3aiuio ¢ MOIYJIsl 10 POPMHUPOBAHUIO YUTATEIHCKON IPAMOTHOCTH.

1 yeTBEpPTH — MOMYIb «UUTATEIbCKAS TPAMOTHOCTBY.
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Jlpyrre Monynu MOTYT O TOTPEOHOCTSIM U BO3MOYKHOCTH OpTraHHU3aIluu WI-
TH B JIIOOOM TOPSIAKE, HATIPUMED:

2 4YETBEPTHh — MOJIYJIb «MaTeMaTHUYECKasi TPAMOTHOCTBY,

3 4eTBEPTh — MOAYJIb «ECTCCTBEHHOHAYYHAS TPAMOTHOCTBY,

4 geTBepTh — MOYJIb «(PUHAHCOBAS TPAMOTHOCTHY.

[Iporpamma mpenrmonaraeT MO3TAITHOE Pa3BUTHE PA3IMYHBIX YMEHHH, CO-
CTaBJISIFONTUX OCHOBY (DYHKITMOHAIBHOW TPaMOTHOCTH.

B 5 xmacce oOydarommecst ydaTcsi HAXOJWUTh W W3BJICKaTh WH(GOPMAIIHIO
Pa3IUYHOTO MPEIMETHOTO COJICPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, TaOJUII, qUa-
rpaMM, MIPEACTABIICHHBIX KaK Ha OyMaXXHBIX, TaK M JICKTPOHHBIX HOcUTEsAX. Mc-
MOJIB3YIOTCSI TEKCThI pas3iudHbIe M0 o(opmieHHIO, cTHINUCTHKE, Gopme. MHbop-
Malusl TMPEACTABICHA B PA3JIMYHOM KOHTEKCTE (CEMbs, JIOM, JPY3bs, MPHUpPOJA,
yue0a, paboTa ¥ MPOU3BOACTBO, OOIIECTBO U JIp.).

B 6 xiacce dopmupyercss yMeHUE MPUMEHSTh 3HAHUS O MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX W OOIECTBEHHBIX SIBICHUSAX IUISl PEIICHUs
MOCTaBIICHHBIX TEpPe]] YYUCHUKOM MPAKTUYECKUX 3a]1ay.

B 7 xnacce oOyuaromiuecs ydarcs aHaIM3UPOBATh U 00001aTh (MHTETPUPO-
BaTh) MH(GOPMAIIMIO PA3TUYHOTO MPEAMETHOTO COJEPKAHMS B Pa3HOM KOHTEKCTE.
[Ipo6aembl, KOTOpBIE YUCHHKY HEOOXOIMMO MPOAHAIU3UPOBATh U CHHTE3UPOBATH
B €AMHYIO KapTHHY MOTYT UMETh KaK JIMYHBIN, MECTHBIN, TaK U HAIMOHAJIbHBINA U
rio0anbHbIN acniekThl. [IIKONMbHUKK AOMKHBI OBIAJE€Th YHUBEPCAIBHBIMHU CIIOCO-
O6amu aHanu3a MHGOPMAIIMH U €€ UHTETPAllUU B €IMHOE IIEIIOE.

B 8 kiacce mIKOJIBHUKY y4aTcsl OLIEHUBATh U UHTEPIPETUPOBATH PA3IUIHbBIC
MOCTABJICHHBIE TIEPE HUMH MPOOJIEMBI B paMKaX MPEAMETHOTO COACPKaHMUS.

B 9 knacce dopmupyercsi yMeHUE OILICHHWBATh, UHTEPIPETUPOBATH, ACIaTh
BBIBOJIBI U CTPOWTH MPOTHO3BI OTHOCUTEIHHO PA3IMYHBIX CUTYyalHi, POOIeM |
SABJICHUN (OPMHUPYETCS B OTPHIBE OT MPEIMETHOTO COJEp)KaHus. 3HAHUS U3 pas-
JUYHBIX TPEAMETHBIX 00JaCTeH JIETKO aKTYaTU3UPYIOTCS IIKOJIBHUKOM U UCIIOJIb-

3YIOTCS JUIsl PEIIeHUS] KOHKPETHBIX TPOOJIEM.
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OCHOBHBIE BH/IbI I€ATEIBHOCTH 00YYaIOLUXCS: CAMOCTOATENIbHOE YTEHUE U
oOcyXeHrue MoJlydeHHON MH(pOpMAIlMU C MOMOIIBIO BOompocoB (Oecena, MUCKYC-
CHsl, TUCIYT); BBINOJHEHUE MPAKTHUYECKUX 3aJaHUM; MOUCK U OOCYXJAEHHE Mare-
puanioB B cetd VIHTepHET; pelIeHHEe CHUTYallMOHHBIX M  MPaKTHKO-
OpPUMEHTUPOBAHHBIX 33]1a4; POBEJEHUE IKCIIEPUMEHTOB U OMBITOB.

B nensx pa3BuUTHS MO3HABATENbHOW aKTUBHOCTH OOYYaIOIIMXCS Ha 3aHATU-
X MOYHO HCIIOJIb30BaTh JIENIOBbIE U IUJAKTUYECKHUE UTPhI, pa3padbaTsiBaTh U pea-
JM30BbIBATh MUHU-TIPOEKTHI, OPraHU30BbIBATh TYPHUPHI U KOHKYPCHI.

B coorBerctBUM ¢ npukazom Muno6puayku Poccun ot 31.12.2015 Ne 1577
pabouue nporpamMMbl KypcoB, B TOM YHMCJI€ BHEYPOUHOU AESTENbHOCTH, pazpada-
THIBAIOTCS. Ha OCHOBE TpeOOBaHMIA K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBa-
TEJIBHOW MPOTPaMMbI OCHOBHOI'O OOIIEro 00pa3oBaHMs C yYETOM OCHOBHBIX IMpPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBsi3u ¢ 3TUM, pa3paOOTYUKU CUUTAIOT
1eJ1IecCO00pa3HbIM NPOBEACHUE TEKyIlel (BBIIOJHEHUE 3aJjaHUM B XOJA€ YpOKa),
pyOeXHOH (II0 OKOHYAHMM KaXI0r0 MOAYJISA), MPOMEKYTOUHOM (IO OKOHYAHHUH
roga oOy4eHMs) ¥ UTOTOBOM aTTeCTalMM 10 JaHHOMY Kypcy B popmarax, mpeny-
CMOTPEHHBIM METOJOJIOTUEN U KPUTEPHUSIMH OLIEHKH KadecTBa 00IIero oopas3ona-
HUsSL B 00111€00pa30BaTE/IbHBIX OPraHU3alUsgX HAa OCHOBE MPAKTUKH MEXIyHapos -

HBIX UCCIICIOBAHMM KauyeCTBa MOATOTOBKH O0YJarONTHUXCSI.
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YUYEBHO-TEMATHUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
Moayib «OCHOBBI €CTECTBEHHOHAYYHOI I'PAMOTHOCTH

S kaace
Tema 3ansTus Bcero yacos, Teopus | Ilpaxmuka Ilnanupyemslii 00pa3zoBa-
1/2 yaca B HemeI0 TeJIbHBIN pe3yJbTaT
3eyKoevle aenenusn
3BYKOBBIC SIBJICHUS. 3BYKH >KUBOM U HEKHUBOM IPUPOIBL.
YK K PHpOA 0/2 0/1 0/1 Haxoaut u n3BjiekaeT nuHpop-
CapIIIUMBIC U HECIBIIITUMBIC 3BYKH.
= MAITHIO U3 PA3IMYHBIX TEKCTOB
[Iym 1 ero Bo3/eiicTBUE Ha YeTIOBEKA. 1/2 0/1 1/1
Cmpoenue seuyecmea
Boja. YHUKaIbHOCTH BOJIBL. 1/3 0/1,5 1/1,5 HaxonuT u u3snexaer nudop-
YTIeKHCIIbIN Ta3 B IPUPOJE U €ro 3HAYCHHUE. 0/2 0/0 0/2 MAI[HIO M3 Pa3InYHbIX TEKCTOB
3emnsn u 3emuan kopa. Munepanol
3emiisi, BHyTpeHHEE CTPOSHHUE 3eMJId. 3HAKOMCTBO C MUHE-
» BHYTP P . . . 1/2 0,5/0,5 0,5/0,5 Haxonaut u u3Bnekaet uupop-
DaTaMH, TOPHOM TIOPOZIOH 1 PyNIOH. MAaIlUI0 M3 Pa3INYHbBIX TCKCTOB
AT™mocdepa 3eMi. 172 0/0 172 p
Kueaa npupooa
YHUKaIbHOCTD IUIAaHETHl 3eMIIsl. Y CIIOBUS JIJis CYIIECTBOBA-
. JUIA CYTIL 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet uupop-
HHUS KU3HU Ha 3emuie. CBOMCTBA dKUBBIX OPTaHU3MOB.
> MAaIIMIO U3 Pa3IUYHBIX TEKCTOB
[IpoBenenune pyOoeKHOM aTTeCTalluN 2 0 2
Hroro 8/18 1/6 7/12
KJIacc
Tema 3ansTHS Bcero uacos, Teopus | Ilpakmuka | Ilnanmpyemblii 00pa3oBaTe/ib-
1/2 yaca B HeJ1eJI10 HBII pe3yJbTaT
Cmpoenue seuyecmea
Teno u BemectBo. Popma, 00bEM, IIOTHOCTb. 0/1 0/0 0/1 I o
HMCHSET HH(POPMAIUIO, U3-
Macca. M3mepenne macchl Tei1. EquHAIBI Macchl 0/1 0/0 0/1 P . PMaLIIo,
C A M BIICUEHHYIO U3 TEKCTa, JUIs pe-
TpOEHHUE BelecTBa. ATOMBI U MOJICKYNbl. Moaenu
p m Y a 1/2 0,5/0,5 0,5/1,5 IICHUS Pa3HOTO PoJia MpoodIeM
aToma.
Tennoevie saenenusn
Tennossie siBnenus. TennoBoe paciupenue Ten. He- 1/2 05/0.5 15/05 [Tpumensier undopmanuio, u3-
MOJIb30BAHKE SIBJICHUS TEIIJIOBOTO PACHTUPEHHUS IJIsl U3- T T BICUEHHYIO M3 TEKCTa, IS pe-
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MEpCHHSI TEMIIEPATYPHI. [ICHHS PA3HOTO poja mpodiieM
[TnaBnenue u oTBepAeBanue. McnapeHue u KOHIEHCa- 0/2 0/0,5 0/1,5
nus. Kumnenue.
3emnsn, Conneunan cucmema u Becenennasn
[IpencraBnenus o BeeneHHOIA. 1/2 0,5/0,5 0,5/1,5
= [Tpumensier nuadopmanmio, u3-
Mogene Conneunoii cuctemsl. M3yuenune n uccnenona- BIICUGHHYIO 3 TEKCTA, JUTS Pe-
uue Jlynsl. MccnenoBanus Oavkaiimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 Yo ’ P
IIEHUS PA3HOTO PoJia MpoodiieM
ca, Benepsl.
Kueasa npupooa
IapcTBa >KMBO# TPUPO BT 2/4 0,5/2 1,5/2 [Tpumensier uadopmauio, u3-
. BJICYEHHYIO U3 TEKCTA, IS pe-
[IpoBenenue pyoexHOM aTTecTallun 2 0 2 Yo AT D
IIEHUST PA3HOTO POJia MpooIeM
HTroro 8/18 2,5/4,5 6,5/13,5
7 KJIace
Ne Tema 3ansiTust Bcero yacos, Teopusi | IlpakTuka Ilinanupyembliii 00pa3oBa-
1/2 yaca B HeJ1eJI10 TeJbHBII pe3yabTaT
Cmpyxkmypa u ceoiicmea eeujecmea
MonekynspHOe CTpOECHHE TBEPABIX TN, KUIKOCTEH 1 AHanu3upyer u UHTErpupyeT
1. ra3oB. J{ud¢ys3us B razax, »KUIKOCTIX U TBEPIBIX TeIax 1/3 0/1 1/2 MHGOPMALIKIO TSI TPUHATHUS
pelieHus
Mexanuueckue asnenusn. Cunivt u 0surxcenue
Mexanuyeckoe nBuxeHue. ['uapoycunurens AHanu3upyeT u UHTETPUPYET
2. 1/3 0/1 1/2 UHGOPMALIHIO IS TIPUHITHS
pelieHus
3emna u Mupoeoil okean
3emisi. AtmocdepHblie siBneHus. MupoBoi okean. JlaB-
AHanMM3UpPyeT U UHTErPUpyeT
3. JIEHHE BOJIbI B MOPSX M OKeaHaX. MccaenoBanue qHa Mo- 1/3 0/1 1/2
. nH(OPMALIKIO TS IPUHATHS
peil 1 OKeaHOB. CLLICHIS
4, UccnenoBanue Mopeii u okeaHoB. MapuaHckasi BiaguHa 1/3 0/1 1/2 p
Yenosek u 300posve
5. DU3NYECKUE YIPAKHEHUS 1/2 0,5/0,5 0,5/1,5 AHanu3upyeT U UHTETPUPYET
6. ®u3HON0rUs U NPaBUILHOE MUTAaHUE 1/2 0/0,5 1/1,5 uHGOPMALIUIO TS TPUHATHS
[IpoBenenue pyOexHOU aTTecTallun 2 0 2 perieHus
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HUtoro | 8/18 | 055 | 7513 |
8 KJ1ace
Ne Tema 3ansiTust Bcero yacos, Teopus | [IpakTtuka | Ilnanupyemblii 00pa3oBa-
1/2 yaca TeJIbHBIH pe3yJbTaT
B HeJleJI10
Cmpykmypa u 31eKmpuyecKue ceolicmea 6euiecmae
1. DJIEKTPUYECKUE SIBIICHHS. 1/2 0,5/1 0,5/1 [IpuHUMAET peneHne Ha oc-
2. XUMHYECKUE MPOIIECChI. DICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH M MHTEpIIpeTa-
3. DJIEKTPOMArHUTHBIC SBJICHUSI. 1/2 0/0,5 1/1,5 1 uHpOpMaIUU
4. [Tpon3BOACTBO U UCIIOIB30BAHUE FTIEKTPOIHEPTHH. 1/3 0/0,5 1/2,5
IKonozua 3emnu
5. I'noGanbHOE MOTEIIICHUE 0/2 0/0 0/2 [TpuHMMaeT perieHue Ha oc-
6. [TapHuKOBBIN Y3PPEKT: NeHCTBUTETHHOCTD WIH BHIMbBICEN? 1/2 0/0.5 11,5 HOBE OLICHKU U UHTEpIIpeTa-
1MUY UHPOpMAIHH
Yenoeek u 300posve
7. Buyrpennsis cpena opranusma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHUMaeET pereHne Ha 0c-
8. Memuiiaa criopra 0,5/1 0/0 0,5/1 HOBE OIICHKH U MHTEPIIpETa-
[IpoBenenne pyOoeKHOM aTTeCTallUuN 2 0 2 U UHPOPpMAIUH
Hroro 8/18 1/3,5 7/14,5
9 KJace
Ne Tema 3ansiTust Bcero yacos, Teo- HpaxkTuka | Ilnanupyemslii 00pa3oBa-
1/2 yaca B He1eJI10 pusi TeJIbHBII pe3yJabTaT
Cmpykmypa u ceolicmea éeujecme
Mertamnsl. Kopposus MeTamuioB. 3amura oT KOppo3uHu. OueHuBaeT HHGOPMAIIHIO U
1. VYriepoa kak 0CHOBA OPraHUYECKOM KU3HU. Y TIIEKUCIBINA 1/2 0/0,5 1/1,5 MPUHUMAET PELIEHUE B YCIIO-
ra3 BUSIX HEOTIPEICIEHHOCTH U
EcrectBennas pagroaktuBHOCTh. [IpeoOpa3oBaHue MHOT033JJaYHOCTH
BHYTpPEHHEH SHEepPrUu aTOMHBIX 7€ B TEIJIOBYIO U DJIEK-
2. TPUUYECKYIO DHEPTHI0. ATOMHBIE CUJIOBBIE YCTAHOBKH U 1/2 0/0,5 1/1,5
ux ucnoisb3oBanue. [locnenacTBus paauamoHHOTO 00Ty-
YCHUS
3. DBOIIOIHNS 3BE3]T 1/2 0/0,5 1/1,5
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IKonozuueckue cucmemol

DKocucTemMa Kak CaMOOpPraHn3yromasicsa CucreéMa opra-

HU3MOB U (DU3UYECKOM Cpe/ibl UX OOUTAHMS M B3aHMMO- 1/3 0,5/0,5 0,5/2,5
. OuennBaeT HHMOPMALHIO U
neiictBus. [10TOKM BelecTBa M SHEPTUU B IKOCUCTEME
MIPUHUMAET PEIICHHUE B YCIIO-
['unoTte3bl BO3HUKHOBEHMS )KU3HU. Pa3BuTHe npencTas- N
. 3etie. Dpb1 JDeE BHSIX HEOTPEACIEHHOCTH U
JIEHUH O IIPOMCXOKIEHNH KU3HU Ha . -
o . p . a PBIJIp 0,5/3 0/0,5 0,5/2,5 MHOT033a1a4HOCTH
HeWIen u ApeBHeH Ku3HU. PazButre )KuU3HU B ME€3030€ U
KaitH030€. AHTPOTIOTEHHOE BO3/IEHCTBUE HA OHOChepy.
Hacneocmeennocms ouonozuueckux oovekmos. Yenoeex u 300posve
3aKOHOMEPHOCTH U3MEHYUBOCTH: MOIU(PHUKAIIUOHHAS U
MYyTallMOHHAas N3MCHYHNBOCTH. OCHOBHBIE METOIBI CENIEK- 1/2 0/05 1/15 OueHuBaeT HH(i)opMam/I}o u
UM PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB. [ eHHast ' ’ MPUHUMAET PEIICHHE B YCIIO-
WHXECHEPHSL. BHSIX HEOTIPEACTEHHOCTH 1
3)IOpOBBe YCI0BCKa. 0,5/2 0/0 0,5/2 MHOI'033J1a4HOCTH
[IpoBenenune pyOoeKHOM aTTeCTAlUN 2 0 2
HTroro 8/18 0,5/3 7,5/15
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OCKTHPOBAHUEC JOCTUKCHUSA TIJIAHUPYEMbBIX 06pa30BaTeJ’[LHLIX pe3yJabTaTOB yqeﬁnoro Kypca ¢ 5 mo 9 kiaccel

YpoBHU

op

TunoBble 32724

NHcTpyMeHTHI M cpeAcTBa

5 knacc
YpoBeHb y3HaBaHUsA
U IIOHUMaHUusA

Yuum eocnpunu-
Mame U 00BACHAMD

Haxoaut u u3Bieka-
eT nH(pOPMAIHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €ro UICTOYHUK. OOOCHOBATh CBOE MHEHHUE.
Bb1ienuTh OCHOBHYIO MBIC/b B TEKCT, PE3IOMUPOBATh €r0 UAEHO.
HpeIUIO)KI/ITI) WA OOBSICHUTE 3aroJjJIOBOK, Ha3BaHHEC TCKCTA.
OTBeTUTH Ha BOIIPOCHI CJIOBAMM TCKCTA. CocTaBHUTh BOIIPOCHI 11O
TEKCTY.

IIponomKkuTh NpeuIoKEeHNE CII0BaMU U3 TEKCTA.

TekcTpl (y4eOHbIH, Xy105KECTBEH-
HBIH, HAyYHO-TIOMYJISIPHBIH, 11y0-
JMLACTAYECKH; TIOBECTBOBA-
TEJLHBIM, ONMCATEIILHEINA, 00BsC-
HUTEJbHBIN; MEIUNUHBIH).

ITo conmep>kaHnIO TEKCTHI TOJKHBI

ungopmayuro OmnpenenuTh Ha3HAYEHUE TEKCTA, MPUBECTU MPUMEPHI KU3HEHHBIX | OBITh MaTeMaTHYEeCKHe, ecTe-
CUTyalluii, B KOTOPbIX MOKHO M HYXXHO HCIIOJIb30BaTh MH(OpMa- | CTBEHHO-HAay4YHbI€, ((MHAHCOBBIE.
IIUIO U3 TEKCTa. O0BEM: He bosiee 0/1HO cTpaHU-
IIbI.
6 Kmacc [Ipumensier wunbop- | ChopmynupoBath mpodiIeMy, OnMmucaHHyr B Tekcre. Onpenenutsh | 3adauu (MpoOIEMHBIE, CUTYaIlU-

YpoBeHb MOHUMA-
HHUA 1 IPUMCHCHUA

Yuum oymamo u

MallMio, H3BJICUEH-
HYIO U3 TEKCTa, JJs
pELICHUsT  Pa3HOTO
poxa mpooiieM

KOHTEKCT.

Boigenuts undopmanmio, KoTopasi UMEeT IPUHLUITHAIBHOE 3HaUe-
HUE JUIs pelIeHns IPoOIeMBI.

OTpa3uTh OnMCcaHHbIE B TEKCTE (DAKTHI U OTHOLIEHUS MEXIYy HUMU

OHHBIC, IMPAKTHUKO-
OPUCHTHUPOBAHHBLIC, OTKPLITOT'O
THTIa, KOHTEKCTHBIE).
[Tpo6neMHO-TI03HABATENLHBIC 3d-

paccyscoams B rpad-cxeMe (kimacrepe, Tabmauiie) Oanusi.

W3 mpemnoKeHHBIX BapHaHTOB BBHIOpATh BO3MOXKHBIC IYTH W CIO- | [ paghuueckas Ha2nsoHOCHb.
cOOBI pereHust MpoOIEMBI. rpad-cxeMbl, KJIacTepbl, TAOIHUIIHI,
BcraBuTh mpomylieHHYH0 B TekcTe HH(OpManuio W3 TaOJMIBIL, | JUarpaMMBbl, HHTEIUICKT-KapThL.
rpag-cxembl, TuarpamMMal. H306pasumenvHas Ha2isa0HOCMb.
[lpuBecTH TpUMEPHl XU3HCHHBIX CUTYAIlMi{, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHECHBI YCTAHOBJICHHBIC ITYTH M CIIOCOOBI pemieH st po- | [lamsamku ¢ alrOpUTMaMU pelie-
OJIEMBI. HUS 3a/1a4, Tpo0eM, 3a1aHui
[TocTpouTh anropuT™ pemieH st MPoOIEMBbI 10 TAHHOMY YCIIOBHIO.

7 knacc AHanmu3upyert U UH- | BbIenauTh COCTaBHBIE YacTH B TpEACTaBICHHOW wuHpopMmanuu | TekcTsl, 3a1a49u, CUTYaIun

YpoBeHb aHANIU3Aa U | TErpupyeT uHPOp- (Texcte, 3amaue, MpodIeMe), YCTaHOBUTh MEXKIY HUMU B3aUMOCBS- | 3adauu (mpoOiaeMHble, CUTYallU-
CHUHTE3a Mall{Io JUIS IPUHS- | 3H. OHHBIE, PAKTUKO-

Yuum ananuzupo-
eamv u uHmepnpe-
muposamu npob.e-

Mbl

TUA PCHICHUSA

CdopmynupoBaTh npobiieMy Ha OCHOBE aHajM3a MpeJICTaBICHHON
cutryauuu. OnpenenuTs KOHTEKCT MPOOIeMHON CUTYaAIUH.
Onpenenuts 06acTb 3HaHUH, HEOOXOAUMYIO UISl PEIIEHUsS JlaH-
HOM 1IpOOIEeMBI.

IIpeo6pazoBarh nHGOPMAIHIO U3 OJAHOM 3HAKOBOM CHCTEMBI B Jpy-

OPUEHTUPOBAHHBIE, OTKPHITOTO
TUTIA, KOHTEKCTHBIE).
[Tpo6neMHO-TTI03HABATEIILHBIC 3¢~
OaHus.

I'paghuueckasn nacnsionocmo:
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r'yio (TEKCT B CXeMy, TabJIUIly, KapTy U Ha000poT).

CocTaBUTh aHHOTALUIO, PEKJIaMYy, TIPE3EHTAIIUIO.

[Ipennoxxute BapuaHThl pelieHus: npoOiaemMbl, 000CHOBaTh UX pe-
3YJIBTATUBHOCTDH C MOMOIIBIO KOHKPETHOI'O MPECAMETHOI'O 3HAHM .
[IpuBecTr mpuUMEpPBI )KU3HEHHBIX CUTYalllld, B KOTOPBIX OIBIT pe-
IMICHHUSA HdAaHHBIX HpO6JIeM II03BOJIUTEH OBITH YCIICHIHbIM, PE3YyJibTa-
THUBHBIM.

CoCTaBHTH aJITOPUTM pEIICHUS MPOOIIeM TaHHOTO KJ1acca.

CI[GJ'I&TI) AHAJIUTUYCCKUEC BBIBOIHI.

rpad-cxeMbl, K1acTepbl, TAOIHIIHI,
JIarpaMMbl, HHTEIJICKT-KapThI.
H300pazumenvuas Ha2nsi0HOCmb.
WJUTIOCTPAIINH, PUCYHKH.
llamamku ¢ alropuTMaMmu perie-
HUS

8 Kyacc
YpOBEHB OIIEHKH B
paMKax IIpeIMeTHO-

T'0 COAACPKAHUS

Yuum oyeHuesamos u

[IpuHnmaer  pemre-
HUE HAa  OCHOBE
OLICHKH U UHTEpIIpe-
Tauu UHGopmanuu

OueHuTh KayecTBO MpPEACTaBIECHHOW MH(OpMAMU JUIsl PEeLIeHUs
JIMYHBIX, MECTHBIX, HAIUOHAJIbHBIX, TI00AJTBHBIX POOJIEMBI.
[Ipennoxuth myTH U cocoObl perieHns 0003HaYeHHbIX TPOOIIEM.
CrporHo3upoBaTh (MPEANOIOKUTE) BO3MOXKHBIE IOCIEACTBUS
MPEI0KEHHBIX IEUCTBUIA.

OueHuTh npeIoKEHHbIE TyTH U CIIOCOOBI pelIeHHs TpoOJIeM, Bbl-

TekcTsl, 3a1a4u, CUTyaluu
Kapmur: MmonenbHbIE, TEXHOJIOTU-
YECKHUE, MEHTAJIbHBIE, TOPOKHBIE

NPUHUMAamb peuie- Opatb 1 000CHOBaTH Hanboee YHPeKTUBHBIC.
HUsL Co3narh TOpOXHYIO (MOJAEITBHYIO, TEXHOJOTHYECKYIO) KapTy pe-
IICHUST TPOOJICMBI.
9 kmacc OnenuBaer wuHbpop- | ChopmynupoBars mpodiemy (mpoOieMbl) Ha OCHOBE aHayM3a CU- | TUNWYHBIC 3a/a4yu (3a7aHus1) Me-

YpoBEHB OIIEHKH B

pamKax MeTarpes-

METHOTO cojiepKa-
HUs

Yuum oevicmseosams

Ml ¥ TpUHUMA-
€T pellIeHue B yCIo-
BUSX HEONpPEAECIEH-
HOCTM HM MHOIO3a-
JTAa9HOCTH

TyaIuH.

Bblienuth rpaHUYHBIC YCIOBHS HEONPENEIEHHOCTH MHOI03a/au-
HOCTH YKa3aHHOW TIPOOJIEMBI.

Oto0Opath (Ha3BaTh) HEOOXOJAMMBIC PECYpPChl (3HAHUS) IJISl pellie-
HUS POOJIEMBI.

Bri6path a3 deKTUBHBIE yTH U CIIOCOOBI PEIICHUS] TPOOIEMBI.
O6ocHoBaTh cBOM BbIOOP. JloKa3aTh pe3yabTaTUBHOCTD U IIENIECO-
00pa3HOCTh BEIOPAHHBIX CIIOCOOOB JCATEIBHOCTH.

TaNpeIMETHOTO M MPAKTHIECKOTO
Xapakrepa.

Herunuuneie 3amaun (3agaHus)
METaNpPeIMETHOTO U ITPaKTHIe-
CKOT'O XapakTepa.

KoMmIiekcHble KOHTEKCTHEIE 3a-
naun (PISA)
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MeToauueckue MaTepHaJIbl
K MPOBEACHUIO 3aHSATHH IO MOAYJH0 «OCHOBBI eCTeCTBeHHO-Hay‘lHOﬁ IrpaMmoOTHOCTH»

5 kaace

Tema 1. 36yKoevie asnenus. 36yKu HCUGOU U HEHCUBOU NPUPOODL.
Chnvluumole u HecblUAUMbLE 36YKU

Texcmot Ona umenusn

1. 3ByK — 3TO OOBEKTHBHO CYIIECTBYIOIIEE B MpUpoae (HU3NIECKOE SBICHUE, BBHI3BIBAEMOE
MEXaHUYECKUMHU KOJICOAHUSIMHM KakKoro-Jnbo ympyroro tena (Tyro HaTSHYTOHM CTPYyHBI WIIU
MeMOpaHbl, FOJIOCOBBIX CBS30K, METAIUIMUYECKON WM JI€PEBSIHHOW IUIACTUHBI, BO3AYIIHOTO CTOJ0A,
3aIOJHSIONIETO KOPITYC AYXOBBIX HHCTPYMEHTOB U T.I1.), B pE3yJIbTaTe Yero 00pazyroTcsl 3ByKOBbBIE
BOJIHBI, BOCIIPUHMMAEMbI€ YXOM U IIpeoOpa3zyeMble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3BIKaJIbHON TEOPHH 3BYK — 3TO (pU3HUYECKOE SBICHUE, BBI3BIBAEMOE MEXaHHUECKUMHU

KOJICOAHUSIMH KaKOTO-THO0 ympyroro Tena (HampuMmep, HATSHYTOM CTPyHBI THUTaphl), U B
pe3ynbTaTe 3TUX MEXaHMYECKUX KoJieOaHUN 00pa3yloTCs 3BYKOBBIE BOJIHBI, OHU BOCITPHHUMAIOTCS
YXOM U peoOpa3yroTcs B yXe B HEPBHbIE UMITYIIbCHI.

3. B HayyHOM 3HaHMU 3BYK pacCMaTPHBAETCs KaK KOJEOAaHMsI YacCTHUIl B YIPYrHX cpeaax,
pacrmpocTpaHsroniecss B ¢GopMe MPOAOJIbHBIX BOJH, YacTOTa KOTOPBIX JISKHUT B TIpeiaesiax,
BOCIIPUHUMAEMBIX YEJIOBEUECKHM YXOM, T.€. B cpearem oT 16 mo 20000 I'r (1 'y — 1 konebanue B
CEKYH]TY).

4. 3ByK MOPOXKJIAETCA MEXaHHMYECKMMHU KojeOanusiMu. OIHAKO JIg TOrO, YTOOBI 3TH
KOJIeOaHUsI CTalld CIBIIIHBI, OHU JIOJDKHBI TPOMCXOJWTh B KaKOW-HUOYIb Cpele: BO3IYXeE,
YKUJIKOCTH WIIM TBEepAOM Tejie. biaronaps cpene 3Byk KojieOaHUN MOXKET JOCTHYb yXa CIYIIaTelIs.
Konebanuss MoryT OBITH NMPaBUIBHBIMH, TO €CTh, JAPYTMMH CJIOBaMH, OOBEKT CO3/1aeT B cpere
BOJIHBI, CIEAYIOIIME Yepe3 CTPOro OMpelelieHHbIe BpEeMEHHbIe MPOMEXYTKH. B 3ToM ciyuae
pe3ynbTaTOM SIBIISCTCS MENOIUYHBIA 3BYK. OJHAKO, €Cilu KOJcOaHWS HENpaBUIbHBIE, TO HX
BO3JICHCTBUE HA HAIIM YIIHU JOCTABISIET TOpa3l0 MEHbIIE YAOBOJBCTBHUS. 3BYK, SBISIOIIUNCS
Pe3yNbTaToOM HOJOOHBIX KOJIeGaHui, Ha3pIBaeTCs myMoM- e,

5. 3ByKOM Ha3bIBAIOTCSI MEXaHHMYECKHE KOJIeOaHMs BO3/lyXa, BOCIPUHUMAEMbIe OpraHaMH
cinyxa. Bo3nyx BuOpupyer - ObICTpo KoseOnercs B3aA-BHepes - MpU ABHKEHUHM B HEM JII0OOTO
obwvekta. Hampumep, ymapsis B OyOeH, MBI 3acTaBiisieM BUOpPUPOBATH TYrO HATAHYTYIO KOXY,
KoJiebaHusl KOTOPOU MepeqaroTcsl MOJEKyJdaM BO3ayXa. B Bo3ayxe BO3HHMKAIOT 3BYKOBBIE BOIHBI,

CIIBIIIUMBIE HaMU. BennduHa 3BYKOBBIX BOJIH TOAAACTCA U3MCPCHHUIO — UCM 0OJIbIIIE OHH I10

16 TTo marepuanam Jletckoii sHipknoneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHust oT 0ObeKTa 3By4aHUsl BOJIHBI TEPSIOT CBOIO CHILY,
TI05TOMY MBI ILIOXO CIIBIIIMM 3BYKH Ha GOIBIIOM PaCCTOSHUH' .

6. 3ByKk — ¢u3MUecKoe SBICHUE, MPEICTaBIsioniee co00i pacnpocTpaHEeHHE B BHJIE
YIPYrUX BOIH MEXaHMYECKHX KOJeOaHui B TBEPIOH, k1Kol 1imm razoodpasuoii cpene’®.

3aoanusa:

1. Ha3oBute, 0 4eM roBOpUTCS B KaXI0M (pparMeHTe TeKCTa.

2. OOmBsicHHTE, KaKas TIaBHAs MBICIb 00BEIUHSACT 9TH (HPParMEHTHI TEKCTA.

3. HazoBwure, 4TO HOBOTO BBHI Y3HAJIU U3 TEKCTA.

4. HaiiguTe B KaXXJI0M ()parMeHTe TEKCTa OOIIUE CII0OBA, KOTOPBIE XapaKTepU3yrT pusnye-
CKO€ SIBJICHHE — 3BYK.

5. [Ipunymaiite Ha3BaHHE 001IEMY TEKCTY.

6. ChopmynupyiiTe BOIpoChl K OOIIEMYy TEKCTYy, KOTOpble HaYyMHAIOTCS ciioBamu: «YTo?
I'ne? Kak?»

7. Haiigute B TekcTe XapakTepUCTUKU MTPABHIIBHOTO U HEMTPABHIIBHOTO 3BYKA.

8. Beimenute B KaXJI0M (parMeHTE TEKCTa KITFOUEBOE CIIOBO, XapaKTEPU3YIOIIee 3BYK.

9. Onpenenute Ha3HAUEHHE MTPEICTABICHHON HH(DOpMAIHH.

Tema 2. Illym u ezo 6030eticmeue Ha 4eloeeKka

Texcm Ona umenus

3BYyK (3ByKOBast BOJIHA) — 3TO BO3ZHHKHOBEHHUE U PACIIPOCTPAHCHHUE KOJIEOAHNN B KAKOM-JTH0O
BEIECTBE, OyAb TO BO3MYyX, KHJIKOCTh WIM TBepaoe Teno. Eciu Ob1 Ha JlyHe ObLIu >KMBbBIE
CylIecTBa, CIyX UM He MoHanoOuscs Obl, Tak Kak Ha JlyHe HET aTMocdephl, a B O€3BO3IYIIHOM
MIPOCTPAHCTBE 3BYK HE PACIPOCTPAHSAETCS.

N3nyyaroT 3BYKOBBIE BOJIHBI KOJIEONIOIIMECS Tejla: CTPyHa, KaMEpTOH (eciu IO HUM
yIIapHTh), TOJOCOBBIE CBA3KU YEJIOBEKA M dKUBOTHBIX, KPBLIIbsl HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTEpHU3yeTCs 4acTOTOM M JIMHOW BoyHBL Korjga moj Bammm yxom
3yAUT KOMap, Bbl CIBIIIUTE 3BYKH BBICOKOM YacTOTHI, & KOT/Ia TYIUT LIMENb, TO CJBIIIUTE 3BYKU
HU3KOW YaCTOTHI.

l'omocoBoif ammapar denoBeka, Kak W JIOOOH HMCTOYHMK 3BYKa, IMEpEelaeT HSHEPruio B
OKPYKAIOIIYIO Cpeay, HO 3Ta SHeprus oueHb Mmana. [IpencraBpTe cebe, YTO BBl HA CTAAMOHE, TE
onHoBpeMeHHO ToBopsaT u KkpuuaT 10000 uenoBek. M ecnu mpeBpaTuTh MOTOK SHEPTUU ITUX
roJIOCOB B JJIGKTPUYECKYI0, TO €€ €/IBa XBAaTUT Ha JIaMIIOYKY MAaJeHbKOTO JJIEKTPUUYECKOTO

q)OHapI/IKa. I[J'ISI YCUJICHHUA ¢1a00T0 YEeJI0BEYECKOro Irojioca MNpUXOAUTCA NPUAYMBIBATH Pa3JIMYHBIC

17 11. Kornomu «bonsmas sarmknoneans 1lkonsanka». M.:Machaon, 2018, 256 c.
18 JLIL. Tonsamuna. 3Byk / ®usnveckas sumuksonenns : [B 5 1.] / Tn. pen. A. M. TIpoxopos. M.: CoBeTcKast SHIMKIIO-
nemust (1. 1—2); Bonbras Poccuniickas sumukmoneaus (Tr. 3—75), 1988—1999.
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ycrpoiictBa. OIHUM U3 JPEBHEMIIMX TAKUX YCTPOMCTB siBisieTcss pymnop. Ceiidac HCIONB3YIOT
COBPEMEHHBIE aKyCTHUECKHUE YCTPOICTBA.

JlaBaiiTe ompeaenM, 4YT0 Takoe IIyM, U y3HaeM Kak MOXKHO Oosblie 06 3ToM (puznyeckoM
sBreHrH. Ha ObITOBOM ypOBHE IIyM — 3TO 3BYK, HE HECYLIHH 1mose3Hoi nadopmaruu. s modoro
¢u3nka mrym — 3TO KoJieOaTeNnbHBIA IpoIecc. 3aMep YpOBHS IIyMa HM3MEPSETCs CIEeNUATbHBIMU
npubopamu — mrymomepamu. COBpEMEHHBI TEXHOJIOTUYHBI MHpP COJEPKHUT MHOXKECTBO
HCTOYHHUKOB IIyMa. DTO: pa3InYHbIE BUJIbI TPAHCIIOPTA, 3BYKH pabOThl KaKUX JHO0 yCTPOICTB MU
o0opyZoBaHus, 3BYKOBas ammaparypa W Tak Janee. BOoT BapuaHTBI pacrpeneseHHsl IIyMOB IO
MPUPO/I€ BO3HUKHOBEHHUS: MEXaHMYECKHE — 3BYKH, BO3HHUKalolIUMe IpH padoTe pa3iuyHBbIX
MEXaHHU3MOB; a’poauHaMuyeckue. Croja BXOJSAT IIYMbl, BO3HMKAIOIIME IPU B3JIETE CaMOJIETa;
TUpaBIMYEcKUe. OTH UIYMbl Mbl CJBIIIMM TP HEUCHPABHOCTSAX B POAHON BOJOIPOBOJHOMN
CHUCTEME: pEe3KUH Tepenaj JaBleHHs B CHCTEME MOXXET BbI3BaThb TUAPOYyJap, KOTOPBIN
BOCIIPUHUMAETCSl KaK PE3KUM, HENPHUATHBIA IIyM; 3JIeKTpOMarHuTHele. Bo3HukaroT mpu pabore
YCTPOWCTB M MPUCTIOCOOICHU.

OX0 — Qu3nyeckoe SBIEHUE, KOTOpPOE 3aKilYyaeTcs B MPUHATHH HaOI0aTenemM
OTPaXXEHHOM OT NPENATCTBHH BOJHBL. DXO — 3TO TO XK€ CAMOE OTPAKEHHE, TOJBKO B 3epKale
OTpa)kaeTcsl CBET, a B cllydae 3Xa — 3BYK. J[00oe mpensTcTBHE MOXKET CTaTh OTpakaTeleM Juis
3ByKa. Uem pesue, OTpBIBUCTEE 3BYK, TEM X0 OTUETIIMBEE. JIydlle BCero BeI3BaTh X0 XJIOIAHBEM B
nagomn. HU3Kkuii My CKOM roJI0C OTPa)KaeTcsl III0X0, a BBICOKUHM TOJIOC AAET OTYETIUBOE IXO.

3aoanusa:

1. Ha3oBuTE HCTOYHMKHM 3BYKa, YIIOMSHYTbIE B TEKCTE, B TOM MOPSAJIKE, B KAKOM OHU B HEM
BCTPEYAIOTCA.

2. «Ay-y-y-y», - KpU4UM MBI , 3a01yAuBIINCH B jecy. «YTo HajpeiBaembcsa?» - OTBEYAET
HaM 3X0. OOBsACHUTE, MOXKET JIU TaKOE ObITh?

3. JlaiiTe Ha3BaHUE OMBITY 110 (PU3HKE IO ero onucanuo. [IpoBeuTe 3TOT OMBIT.

Bo3bMuTe TOHKOCTEHHBIN CTEKJIIHHBIA OOKa Ha HOXKKE. XOPOIIO BBIMOMTE PYKH C MBLIOM.
3areMm, cierka HaMO4YMB YUCTOM BOJOM MaJibIbl IPaBOil pyKH, OCTaBbTe OOKall Ha CTOJI, a JIEBOU
PYKOH KPEIIKO AEP>KUTE €T0 3a HOXKKY. YKa3aTelIbHbIM IAJIBLEM IIPABOM PYKH HAaYHUTE BKPYTOBYIO
BOJMTH 110 Kpato Ookasia. Yepe3 HECKOJIBKO CEKYH/I Bbl YCIIBIIINTE MEIOAUYHBIHN 3BYK. 3BYK HE OyneT
IIpeKpallaThCs, MOKa Bbl BOAUTE NallblieM MO Kpato 60okana. Ecim 310 y Bac ycrenHo noyy4usiocs,
HayleliTe B OOKaJl YMCTYIO BOAY, HEMHOTO HE JIOXO/s JI0 Kpasi, U IPoJ0JDKaiTe BOAUTH NajblieM. Bel
YCHBIIINTE 3BYK HAMHOI'O HUXKE TOTo, KOTOpBIH Obu1 Ge3 Bojbl. [Iponosrkas KpyroBble IBHKEHUS
najpleM, MOCMOTPUTE Ha TMOBEPXHOCTh BoAbl. Ha Hell oOpa3oBanuch MajeHbkHe BOJHBI. OHU
MPOU30LUINA OT KOJIEOMIOMIMXCS, 3ByYallIUX CTEHOK Ookana. Tenepp HAYHUTE MOCTENEHHO YAANSATh

BOAY MAJICHBKMMU NIOPHUHUAMH. 3By'K IMOCTCIICHHO IMOBBLIIIACTCA, U CaMBbIM BBICOKHUH 6yI[eT Yy IyCcToro
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CTaKaHa.

4. Ilpounraiite OTpbIBOK M3 ckazku Jx. Pomapu «J[>)keIbCOMHHO B CTpaHE JDKELIOB».
Bo3moskHo 11 Takoe B aeicTBUTENbHOCTH? OTBETHTE HA BOMPOC CIOBAMH U3 TEKCTA IS YTCHUSL.

...On Habpan nonnyro epyosb 6030yxa, KAk 3mo 0enarm 0001d3bl neped NOSPylceHuem 8
800y, CNOJCUNL PYKU PYHOPOM, UX KO pmy, 4moObl 36K OeCnpensimcmeenHo Noulesl 8 HYHCHOM eMy
Hanpaenenuu, u npoHumenvHo Kpukuyi. byob na Mapce u na Benepe owcumenu, obraoarowue
CLYXOM, OHU, 8epOSIMHO, ycaviuianu Ovl 2onoc [cenvcomuno. [Jocmamouno éam ckazams, 4mo
30aHUe NOWAMHYI0Ch, CIO8HO NPOHECCs YUKIOH. Yepenuybl ¢ Kpbluiu U NeYHot mpyobl CMbLIO, KAK
nYWUHKY. 3amem, HAUUHAs C 8ePXHE20 IMAHCA, CIMEeHbl HAKPEHUNUCH, 3A0PONCATU U CO CMPAULHBIM

2POXOMOM PYXHYIU HU3, 3ANOTHASA PO U PA3OPLI32UBASL 600Y 8 PA3HBLE CIMOPOHDL...»

Tema 3. Booa. Ynuxanvnocms 600bt

Texcm Ona umenus

OxkeaH, NOKPHIBAIOIIMI MOYTH BCIO HAIly IUIAaHETY, — 3TO BoJa. Ty4H, o0naka, TyMaHbl — 3TO
TOXe BoJa. beckpaliHue nensHpie NpOoCTOpbl APKTUKA U AHTAapKTH/IbI, CHETOBBIE BEPIIMHBI TOP —
3TO TOXe BoAA. Bosa — camoe yIMBUTENBHOE BEIIECTBO HA CBETE.

Cynure camu.

Bce Tena mpu HarpeBaHUM PacCIIMPSIIOTCS, IIPH OXJIAXICHUU — CKUMarTcsa. Bcee, kpome
BOJBL. bpoceTe TBepABIN KyCOYEK CBHHIA B KUIKUN CBUHEL, U OH YTOHET, TaK KaK OH IUIOTHEE
AKHJIKOTO, KaK U M0AaBJIsitolee OOJBIIMHCTBO APYrUX BeniecTB. A Boaa? TBepnas Boja — e, UMeeT
IUIOTHOCTh MEHBIIE, IOTOMY JIBAWHBI CIIOKOMHO IUIBIBYT IIO IOBEPXHOCTU pekH. Pacmmpenue
BOJBI ITPY OTBEPJEBAHUU BBI3BIBACT PAa3pyLICHUE FOPHBIX MOPOJ. 3aTeKas JHEM B TPEILMHBI CKall,
BOJIa HOYbIO 3aMEP3acT U OTIENSECT KYCKU OPOIBI.

Bopa siBiisiercst xopomum TemoHocureneM. [loatomy remnoe teuenue I'onsdeTpum Biauser
Ha norony B EBporne.

Bopaa tpeGyeT orpoMHOro KoJiM4ecTBa TEMJIOTHI Ul CBOEro McnapeHus. Bor mouemy Tam,
IJie MHOTO BOJBI, ke MO/ MaJSAIIUMU JIydaMy COJIHIIA ObIBaeT He oueHb kapko. Eciu Obl He 3Ta
0COOEHHOCTh BOJIbI, TO OJMH 32 IPYTUM BBICOXJIM ObI MEJIKUE BOJOEMBI, J10K/Ib UCHIApSJICS Obl elle B
BO3JlyXe

Henmapom BoZa — €IMHCTBEHHOE BELIECTBO, IOJIyYMBILEE OT YEIOBEKA TAKOE MHOYKECTBO
uMeH. TBeplyto BOJly UMEHYIOT JIbJIOM, I'PajioM, CHEIOM, BOJY B KUJKOM COCTOSIHUH — COOCTBEHHO
BOJIOH, pOCOH, T0KEM, TYMaHOM, a B Ta3000pa3HOM — IapOM.

YacTtuipl, 13 KOTOPBIX COCTOUT BOJA, PACIOJIOKEHBI OJIM3KO JIpYr K Apyry. Mexay HUMHU
JNEUCTBYIOT CHJIBI MPUTSKEHUSI U OTTalIKuBaHUA. IMEHHO M3-3a NEMCTBUS CUJ OTTAJIKMBAHUS BOJA

SBIISETCA HeC:xKUMaeMol. TakuM e CBOMCTBOM O6ﬂaﬂaIOT APYrue ;KUAKOCTH.
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3aoanusa:

1. IlpoBeaute onbIT 1o onucanuio: «lloBeneHne AByX Kareiby.

IToaroroBeTe A 3TOTO OMNBITA CTEKISHHYIO IUIACTUHKY. XOpOILIO €€ BBIMOWTE MBUIOM U
TeIion BoAOW. Korma oHa BBICOXHET, MPOTPUTE OJHY CTOPOHY BATKOW, CMOYEHHOM B OJIEKOJIOHE.
Hudem noBepXHOCTH HE KacaiTech, OepuTe IIIACTUHKY TEIEePh TOJIBKO 3a Kpasi.

Bo3sbmure kycouek riankoi Oenoi Oymaru v HakanaiiTe Ha HErO CTEapUH CO CBEYM, YTOObI
Ha HEM IOJIy4WJIaCh POBHAs IUIOCKAsl CTEApUHOBAs IUIACTHHKA.

[lonoxwure psioM CTEapUHOBYKO M CTEKISHHYIO IUIAaCTUHKU. KamHuTe M3 NUIETKH Ha
KXY M3 HHUX [0 MaJEHbKOW Karuie Boabl. Ha cTeapuHOBOW IUIACTUHKE MOJYYUTCS MOJIyIIapue
IMaMEeTpOM NPUMEPHO 3MM, a Ha CTEKJISHHOM IUIAaCTUHKE Karis pactedercs. Temepb BO3bMHTE
CTEKJIIHHYIO IJACTUHKY M HakJoHuTe ee. Kams yke M Tak pacTekiach, a TENepb OHA MOTEYET
naneiie. Jlpyras ke xamis OylneT KaraTbcs IO CTeapuHy NMpPH HaKJIOHAaX IUIACTUHKU B pa3HbIe
CTOPOHBI.

2. Ha ocHOBe yBHJICHHOTO cJIeTlaiiTe JJBa pUCYHKA: KAl Ha CTEKIISTHHOW TUTACTHHKE U KaruIs
Ha cTeapuHOBOU TutacTHHKE. OOBSCHHUTE, YeM OTIMYAIOTCS JBa pucyHKa. Kakoit MOXXHO crenarth
BBIBOJ?

3. Haiimure u moquepKHUTE JIMIITHEE CJI0BO B psmy. OOBSCHUTE CBOE pEIICHUE: TyMaH, HHEH,
o01aKo, MblIb, TPaj, BOASHON Hap.

4. Bemosaute paboTy no onwucanuio. [Ipuaymaiite HazBaHue jyist onbiTa. [laiiTe oTBET Ha
BOIPOC, NMPUBEACHHBII B TEKCTE, BOCIOJIb30BABIIUCH MPU HEOOXOAUMOCTH WHBIMH HMCTOYHUKAMU
nHpopMaIuu.

Haneiite no xpaeB Bojabl B crakadH. HauHnuTe OCTOPOKHO OMyCKaTh B BOJY KOIEUKH: JIydllle
BCEr0, €clii OHU OyIyT COCKalIb3bIBAaTh 0 CTEHKE CTaKkaHa Ha JHO. PaHO WM MO3AHO BBl YBUIMTE,
YTO BOJA «BBUIE3AECT» U3 CTAKaHa U HE NepenuBaeTcs uyepes Kpau... [Ipomomkaiite KugaTe MOHETHI.
Ckonpko ux Oyzer Bcero B cTakaHe, OKa, HAaKOHEll, BOJa HE HAYHET MepeTekarh yepes kpait? Kakoit

BBIBOJ MOXKHO CACJIATh U3 3TOI'O onniTa?

Tema 4. Yenekucnwlit 2az 6 npupooe u e2o 3HaueHue
Texkcer 1 YTeHust
JlaBaliTe pacCMOTPHUM CBOMCTBA BELIECTBA, C KOTOPBIM KaXK/bIi U3 HAC BCTPEYACTCS KaXKbIi
JeHb. OJTO YyrieKucibli ra3. B T1a3000pa3HOM COCTOSIHUM OH CYIIECTBYET IpPU OOBIYHBIX
teMreparypax. OH COINEpXKUTCS B BO3IYyXE, BBLACISAETCS B IPOLECCE IbIXaHUS >KUBOTHBIX U
pacteHuid. I1y3bIpbKy TUMOHAA — TOT CaMbIi YIJTIEKUCIIBIN T'a3.
IIpu NOBBIIEHHOM aBJIEHUM 3TOT a3 MPEBpAIIAETCS B KUAKOCTh (KUIKas yriekuciora). B

MHUILEBOM MNPOMBIIIJIICHHOCTH HCIIOJIB3YCTCd KaK KOHCCPBAHT U 0003HauaeTcs Ha YIIAaKOBKE IOJ

46



kojoM E 290, a Takxke B KaueCTBE pa3pbIXJIUTEINSI TECTa.

[Ipu cunbHOM oxJyaxaeHuu (10 mMunyc 78,5 rpagycoB Llenbcusi) oH KpuUCTaIM3YeTCs U
CTAaHOBUTCS TaK HA3bIBAEMbIM CYXUM JIbJIOM, KOTOPBIN LIMPOKO HCHOJb3YETCS B TOProBjE JUIs
XpaHEHUs1 3aMOPOKEHHBIX IPOIYKTOB B pedprkepaTopax.

VYrnekucnblii ra3 He UMeeT 1BeTa U 3anaxa. B 0ObIYHBIX YCIIOBUSAX OH HE UMeeT U BKyca. OH
HE MOJIEPKUBAET TOPEHUE, IOATOMY €r0 UCIOJIB3YIOT B OTHETYILIUTESX.

VYTIeKUCIBINA Ta3 COACPKUTCS B TOJIE3HBIX MCKOMAEMBIX: yriie, He(hTH, Topde, N3BECTHSIKE.

OCHOBHBIMU MCTOYHUKAMHU YTJIEKUCIIOTO T'a3a, CB3aHHBIMU C JAEATEIbHOCTHIO YEJIOBEK,
SIBJISIFOTCSL:

* IIPOMBIIIJIEHHbIE BEIOPOCHL, CBA3aHHBIE C TPOLIECCAMH CTOPaHUS;

* aBTOMOOWJIbHBIN TPAHCHIOPT.

3aoanusa:

1. BeimonHUTEe  OMBIT, CHeNaifiTe ¢ 3aluIIUTe BBIBOJ, BOCHOJIB30BABIIMCH IPU
HE0OX0IMMOCTH MHBIMH UCTOYHUKAMHU MH(OpMaLuu:

3anogHUTE IJIACTUKOBYIO OYTBUJIKY BOJOW JIOBEpXYy U IIJIOTHO 3aBUHTHUTE MPOOKY.
[TonpoOyiite cxath OyThUIKY. Temepb mompoOyiiTe cxkaTh OYyTHUIKY C Ta3MpOBAaHHOW BOJOW WM
nmuMoHanoM. Urto BeI 3amevaere?

2. 3anoyiHATE TAOIHUILY:

Ha3sanue Bemectsa I'ne ucnons3yercs

VTIIeKHUCIbIi ra3

Cyxoii nen

}KI/II[Kaﬂ YIIJICKHUCIIOTa

Tema 5. 3emnsn, suympennee cmpoenue 3emnu. 3HAKOMCHIE0 C MUHEPALAMU, 20PHOU
nopoooil u pyooil.

Texcmul 0n1a umenusn:

Tekcr 1

Bbl yxe mMHOroe 3Haere o cTpoeHuu BceneHHoi, o aBMeHUM MuiaHeT BOKpyr ConHIa.
OnHoOi K3 3TUX MJIAHET SABJIseTcs 3emiid. 3eMilsd — TpeThs Ianeta oT CoJIHIA, HO U €IUHCTBEHHAs
noka mianera B CoaHEYHOM cucTeMe M M3BECTHOM BceneHHOW, Ha KOTOPOW MPOKUBAET pa3BUTAast
¢dbopma xu3HU. MBI )KMBEM Ha YHUKAIBHOU TUIaHETe, TaK Kak Ha HEW eCTh BOJa. 3eMHbBIE OKEaHbI
3aHuMarT npuMmepHo 70% Bceil MOBEpPXHOCTH, a B TIyOMHY yXonsaT Ha 4 kM. B xumkoit popme
MIpecHas BoJia HaXOIUTCS B peKax, o3epax U B popMme aTMOc(hHepHOTro BOASHOTO Tapa,

3emiist MHOTOCTIOMHA (puc.1).
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BHemHuii cnoil npencraBieH
KOpOil. Ero 3amoJHsAI0T OKeaHUYECKUE

BHyTpeHHee cTpoeHue 3emnu P

OacceifHbl W KOHTHUHEHTHL. 3eMHas

Kopa 3aHuMaer 5-75 kM. HawmbGonee

ManTus IUIOTHBIE  4YacTU  MpAYYyTCS  IOA

KOHTHHCEHTaMH, a TOHKHUE — IIO[

‘_ﬂnpo 3emHan kopa

oxeaHamu. Temepp naBaliTe U3y4yuM
cocraB 3emJid [0 CJOsIM: Kopa,
MaHTHS, SPO.

3emHass Kopa  COACPKUT

TAaKUC BJICMCHTBI KaK: KHUCIIOPOJ

(47%), kpemumii (27%), amomunuii (8%), Pucyrox 1

xene3o (5%), xanwiuit (4%), u mo 2% Marnus, kanus u Hatpus. OHa co3/1aHa B BHJIE THTAHTCKHUX
IJIACTHH, KOTOPbIE€ JBUTAIOTCS MO KUAKOW MaHTHH. Jlanee, ToamuHo0 B 2890 kM, pacnojiaraercs
MaHTHusl. OHa Ipe/ICTaBlIeHa CUITMKATHBIMU TIOPOJaMu, O0TaThIMH Ha MarHUM M JKeJe30.

Buyrpu 3emnu pacrnosnioxkeHo sigpo. MHTepecHO, 4TO OHO COCTOUT M3 JBYX MOJIOBUHOK:
BHYTpeHHee (TBepaoe) ¢ paauycoMm B 1220 KM OKpYKEHO BHEIIHUM (KHUIKOE — CIUIAaB HUKENS U
xKenes3a) ¢ TOMmuHO B 2180 kM.

[Inomane noBepxHoctu 3emun coctapisieT S10 072 000 kBampaTHbIX KuiomeTpoB. U3 Beel
aToil momamu Toiabko 29,2% otBeneHo Ha 3emumro, a 70,8% mokpeiTel Bogow. To ecTh, Ha
noBepxHOCTh oTBoAUTCS uib 149 000 000 kBagpaTHBIX KHIIOMETPOB.

Bnepsoie maccy 3emuin onpenenun moTiaHAackuid aoktop H. Makenun B 1774 rony. Ilo
pe3ynbTaTaM BBIYMCIEHUM, Macca IUIAaHEThl cocTaBuia 5,879 ceKCTWIIIMOHOB TOHH. B Hacrosiee
BpeMsI 3TOT MOKa3aTesIb COCTABIAET 5,976 CEKCTUIUITMOHOB TOHH (MpuOm3uTeabHo 6-1024 kr).

Paccmotrpum coctaB 3eMHON KOpbl. CaMmblii HW)KHUH CJIOW 3€MHON KOPBI COCTOUT W3
0azanbTa. JTO TEMHO-CEpblii KaMeHb. BynkaHbl, u3Bepras JaBy, BMECTE C HEil BHIOpAChIBAIOT Ha
MMOBEPXHOCTh UMEHHO 0a3ajbT.

Crnenytomuii cioit — rpaHuT. JTO TBepJasi TOpHAask 3epHUCTAs OPOJIa, COCTOUT U3 KBapIia,
MOJIEBOTO ILIATA U CIIOABL. ['paHUTHBIN CI0M UMEETCS TOJIBKO B TOM YaCTH 3€MHOM KOPbI, KOTOpast
HaxoJuTcA MoJ MaTepukaMu. [log MOPCKUM THOM CIIOSl TPAHUTA HET.

Crnenytomuii cnoit — ocagouyHble TOpHbIE MOPoAbl. OHM CO3JA0TCS IMyTeM MPeoOpa3oBaHUs
OpraHMuYecKux BellecTB. Hampumep, KaMeHb M3BECTHSK 00pa3oBaH M3 pakyiiek. K ocamodHbiM
MOPOJIaM OTHOCSITCS YTOJIb, TJINHA, MTECOK.

[Mocnenuuit cmoit —3emms. Jla, Ta camas 3eMisi, KOTOPYIO MbI oOpabOaThiBaeM B HalExKJe

MOJIyYUTh Ooratelif ypoxkail. TommuHa 3eMHOM KOpbl KosiebneTcst oT 5 10 70 km.
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3aoanua:

1. 3anmoyHUTE TAOIUILY, UCTIONB3Ys HHPOPMAITUIO, COIEPIKAIIYIOCS B TEKCTE.

HazBanue CJIOCB, U3 KOTOPBLIX COCTOUT 3emMirs Kakune xumudeckue 3J1eMEHThI COACPIKUT

2. Ilpungymaiite 3aroI0BOK TEKCTA.

3. BreimonHuTe aBa pucynka. Ha omHom m300pa3uTe CTpOCHHE 3€MHOUM KOPBI (CIIOHM) TOJ
OKE€aHOM, Ha BTOPOM — CTPOEHHE 3eMHOI KOpBI 1101 MaTepukoM. OObsICHUTE, KaK OyIyT OTINYAThCS
PHUCYHKH.

4. Ha3oBuTe, KaKkue BEIIECTBA U3 COCTaBa 3¢€MHON KOPBI M JIJIsl YETO HCIIOJIBb3YET YEIIOBEK B
CBOEH KU3HENIEATEIbHOCTH.

5. Kakue moHsTHS U3 TEKCTa, OTHOCSIINECS K CTPOSHHIO 3EMIIH, BaM YK€ ObUIA N3BECTHBI.

6. HazoBuTe U3 TeKCTa TPH MOHATHUS, C KOTOPBIMU BBl BCTPETHUIINCH BIIEPBEIE.

Texer 2

B npupone HacuuThIBaeTCSI OrpOMHOE KOJIMYECTBO MUHEPAJIOB M FOPHBIX nopoa. [ns toro,
9TOOBI TOOMIKE TO3HAKOMHUTCS C WX MHOTOOOpa3HBIM MHpPOM, COBCEM HE 00s3aTeabHO
OTNPABJIATECS B IOXOJ IO TOPHBIM CHUCTEeMaM WM paBHUHaM. COBPEMEHHOMY 4YEIOBEKY
JOCTAaTOYHO MPOCTO MPOTYIATHCS 110 POAHOMY TOPOy M1 BHUMATEIBHO OTJIAICTHCS BOKPYT.

Jloporu, 31aHusA, CTaHIMM METPOIIOJIMTEHA, DKCIIOHAThl XYIO0’KECTBEHHBIX MY3€€B — BE3JE
MOKHO OOHAPYKUTh FOpPHBIE MOPOJIBI U MUHEPAJBI. B crienuann3npoBaHHbIX MUHEPATIOTHYECKUX U
Ie0JIOTMYECKUX MY3€IX MOXKHO IOIYy4UTh INIyOOKHE 3HAHMs 10 TE€O0JIOTUM U OJHOBPEMEHHO
M0JIF000BATHCSl KPAacOTOM pelKUX MPUPOIHBIX dKCIOHAaTOB. HauHeM ¢ MHHepanoB — MpUpPOAHBIX
o0Opa3oBaHuii, 001aJaOMMX OTHOCUTENIBHO MIPOCTBIM U OJHOPOJHBIM CTpOeHHEM. MuHepanorus —
HayKa O MHHEpaJlax — OJHA W3 JIPEBHEHMIINX Te0JIOTMYECKUX HAayK. MHp MHHEpaoB HACTOJIBKO
MHOTOJIMK, 4YTO CYIIECTBYeT HEOOXOAMMOCTh B MX KIacCHU(PUKaLUMU MO pPa3HbIM IpPU3HAKaM.
MuHepaisl, COCTOSIIME U3 OJHOTO XMMUYECKOIO JIEMEHTA, Ha3bIBAIOTCS «CaMOpOIHbIe». Bce Bbl
NUIIETe WIM PUCyeTe MPOCThIMM KapaHjaamamu. I'pudens y HUX caelaH U3 MUHepala rpadur.
Xumnueckas Gopmyina storo muHepana — C. Takolt sxe ¢popmynoil obianaer MuHepal, 3a MHOTHE
CTOJIETHS CTABIIMHI MOMYISPHEUIINM U JOPOTUM JIparol€HHbIM KaMHEM. JTO MUHEpPAJ anMas!

K cnenyromeil rpymnme — OKCHMIOB M THAPOKCHIOB — OTHOCHTCS OJIUH H3 CaMbIX
pacrpocTpaHeHHbIX B 36MHOW KOpe MUHEpasioB — KBapll . KBapiy jierko HaTH Ha Gepery peku Hiu
o3epa, OOHApyKuUThb B Kyue cTpouTelbHOro ImeOHa. Ho 3ToT HeB3pauHblil, Nmpo3payHblil WM
MOJIOYHOTO IIBETa «KaMyllek» HumeeT Oosiee 15 pa3HOBHIHOCTEH: HCKpSIIUIiCS aBaHTIOPUH,
CJIOMCTBIM MOJY/AparoleHHbl arar, (YUOJNETOBBI aMeTUCT, pequailiinii mpo3payHeNIInii TOPHBIN

XpycCTajb, qepHLIfI MOPHUOH, MPAa3€M I'yCTOI0 3C¢JICHOI0O OTTCHKA, JBIMYATBIN payxroI1as, JIMMOHHBIN
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MOJIyIPAarOUECHHbI UUTPUH WM HANOMUHAOIIMM IJa3 KOLIKM KOIIa4yuil riia3. bojbIIMHCTBO U3
Pa3HOBUIHOCTEN KBaplla OTHOCATCS K MOJEJIOYHBIM WJIM TOJYAPAarolleHHbIM KaMHSIM U
HCIIOJIb3YIOTCS B I0BEJIMPHOM JIEIE.

K rpyrmme okcua0B OTHOCHTCS MHHEpPAJ, COCOOHBIN 3aCTaBUTh CTPEJIKY KOMIIaca, OCIIeHo
BEPTETHCSI IO Kpyry. OTO MHUHEpal MAarHeTUT WIM MAarHuTHbIN kene3HsK. OcoOHSKOM B
KJacCU(UKAIMK CTOSIT OPTaHUYECKWE MHHEpaabl (KaJbIUT), JMIIEHHBIE KPUCTAJUIMYECKON
CTpyKkTyphl. K HUM OTHOCATCA XKeMuyr U siHTapb. JKemMuyr — 3TO €AMHCTBEHHBIN U3 IOBEJIUPHBIX
MaTepHaJIOB, OOpPa3yIOIIUIICS B Teje MOJUIIOCKOB M BIIOJIHE BEPOSATHO, OJWH W3 JIPEBHEUIINX
KaMHEH, MCII0JIb30BABIINXCS B KAUECTBE YKPAILICHMUS.

Jpyroit MUHEpPAJ TOM IPYIITBI UMEET MHOTO MTOATUYECKUX HA3BAHUM — «TOPAIIUN KaMEHbY,
«1ap COJIHIA», «CJE3BI MOps». DTO SHTAph WM UCKONaemas cMoJia. B Kamisx sHTaps MOKHO
OOHapyXHMTh uenryro pbl0, 6abouek M JpeBHUX *KYyKOB. M3 sHTaps Oblja BBINOJIHEHA OTHENKA
JereHaapHon SIHTapHONW KOMHATHI B JIETHEH PE3HUJICHLIHUH POCCUMCKMX HMIiepaTopoB B llapckom
Cene.

Kak e orinuuuTe OOMH MuUHepan oT Jpyroro? B s3Tom BaM mnoMoryr ocoOble
JIMarHOCTUYECKHWE MpPHU3HAKU: BHEIIHWHA BUJ MHHEpajla, ero LBeT, OJIeCK, TBEpAOCTb U JApYrHe.
Oco0bIX CBOMCTB WJINM AUArHOCTUYECKUX MIPU3HAKOB Y MUHEPAIOB J0BOJIbHO MHOTO. [Io3TOMY MBI
paccMOTPUM TOJIBKO T€, KOTOpBIE JIETKO OINpPENeNuTb, HE 00Jiafas CHEeLUaNbHBIMU 3HAaHUSIMHU B
MHUHEPAJIOTHH.

Bo-nepBrix, nBet. llpeTr mumHepana — mepBoe, 4To Opocaercs HaMm B riaza. Hekoropsie
MHUHEpAJIbl MOTYT UMETh MTOCTOSHHBIN LIBET WIM OTTEHOK, JPYrue — MEHSIOT €r0 B 3aBUCUMOCTHU OT
npumeceid. Hanpumep, kKnHOBaph Bcerzna KpacHas, a cepa — UMeeT JKenTble OTTeHKU. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIONIMMCS IBETOM MOKHO OTHECTH YK€ YIIOMSAHYTBIM HaMM KBapL. MHorum
W3BECTHBI APAroleHHble KAMHH — KpacHbIN pyOHH, CUHUNA candup.

He o6namas crneuualbHbIMM 3HAaHMSMM MOJXKHO OIPENENIUTh TBEPAOCTh MHUHEpala.
W3yuaemblii MuHepan 1u00 Lapamaercs STaJOHOM M TOTJa €ro TBEpAOCTb HIDKE, JMOO He
L[apanaercs U TOra ero TBEpAOCTh BhIIlIe dTaloHa. HaumeHnee TBepablii B IIKaJle — MUHEpAJI TaJbK,
camblii TBepAbli — aiMa3. Hanpumep, ucneiTyeMslii MUHEpaJl LiapanaeTcs TOIa3oM, a caM Liaparnaect
anatuT. 3Ha4YMT, Hall MUHEpaJl UMEeT TBEPJIOCTh, aHAIOTHYHYIO WIM ONMU3Kyto KBapuy — 7. Jlus
OTIpeieNIeHus] TBEPIOCTH MUHEpasla COBCEM HE 00s3aTeIbHO MMETh 3TAIOHHYIO IIKaTy TBEPIOCTH.
MOo>kHO BOCIIOJIB30BaThCSI TEM, UTO «IOJ PyKoi». Horors Ha pyke uMmeeT TBEpAOCTh 2, MEAHAs
MOHeTa — 0oJiee 3, cTallbHOM HOX — Oouee 4, cTekio — Oouee 5.

HexoTopble MuUHEpabl UMEIOT BKYC (CHIIBBHH), IPyTrUe — FOpsT (cepa), TPEThU — IUIaBATCS U
U3JAI0T TPU 3TOM MPUATHBIN 3amax (SHTaph). YeTBepThie — pacCTBOPSIOTCS B BOJE (TAJUT), MATHIE —

KOBKHC (3OJ'IOTO) nT.Ao. OHpe,Z[eJ'II/IB OCHOBHBIC TUArHOCTHUYCCKUC IIPU3HAKN MUHCPAJIA, B
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Z[aJIBHeﬁHJeM MO>XXHO BOCIIOJIB30BaThHCA CHpaBO‘-IHI/IKaMI/I-OHpeI[eHHTeHHMH MI/IHepaJIOB nu FOprIX
HOpOZ[, I-ITOGI:I y3HaTB €ro Ha3BaHHUC, OCTAJIbHBIC CBOI>'ICTBa nu O6HaCTI/I HpI/IMeHeHHH.
3aoanua

1.3amosiHUTE TAONHUILY, HCIIOJIB3YS MaTepHall TEKCTa. B KIIeTKaX CTaBATCS 3HAKU «+» U «-»

Ha3Banue Berpeuan He Bunen vu Caplan V3nHan Hpasurcs
MUHEPAJIOB — TaKkoMu pasy Ha3BaHUE CEero/Hs Ha3BaHUE
Pa3HOBUAHOCTEN MHHEpAI
KBapua

2.3anosHuTe TabIUILY, UCIIONB3YS HH(DOPMAIIUIO U3 TEKCTA

Ha3Banue rpynmnsl MUHEpPAIOB [Ipumeprl MUHEPATIOB, CBoiicTBa 3TUX MUHEPAJIOB
OTHOCSIIIMUXCS K IPyIIe

«CaMOPOJHEBICH

OKCHUAOB U TUAPOKCUIOB

OpPraHn4e€CKruC MUHEPAJIbI

3.CocTraBbTe aNrOpUTM JACUCTBHI JJI1 ONIPEACICHUS TBEPAOCTH MUHEpaa.

4.Pemute 3agauy: Mmeetcs oOpazen munepana. OH mapanaercs CTEKJIOM, HO caM IjaparacT
MEIHYI0O MOHETy. B kakux mpeznenax HaxXoAWTCS 3HAYEHHE €ro TBEPAOCTU. TBepaoCTb MeAHOM
MOHETHI M CTEKJIa Hail/iu B TEKCTeE.

5. 3anummuTe Ha3BaHUS TOPHBIX MOPOJ, KOTOPBIE HCIOJIB30BAIUCH MPHU CTPOUTEILCTBE B
MockBe, B TOM HOpPSAKE, B KAKOM OHU MPUBEJCHBI B TEKCTE:

Munepansl ciarailoT ropHble mopoAabl. UTOObI MO3HAKOMUTHCS C TEM, Kak YeJOBEK
UCIOJIb3YeT TOPHBbIE MOPOJIbI, COBEPLUIMM HEOONBIIYI0 3KCKypcHI0 Mo ctojuie Poccuiickoit
Oenepannu — ropoay MockBe U BHUMATEILHO TOCMOTPUM 10 CTOPOHAM. ABTOMOOUIIbHBIE TOPOTH
ropoJia MOKPBITH ac(anbTOM, KOTOPBIA MPOU3BOAUTCA U3 CMECH OUTYMOB C TPaBHEM U TECKOM.
I'paBuii, mecok — 06I0MOYHBIE Oca0uHbIe TOpHBIE Topoabl. [Iporynsemcsa nmo KpacHol miomany.
Omna BbIMOIIIEHa 1a0a30M — BYJIKAHMYECKOW TOPHOM MOPOJOH, MO cocTaBy ONM3KOM K 0azambTy.
benokamenHble Xpambl CTOJMIBI TMOCTPOECHBI U3 M3BECTHSIKA — OCAJOYHOM TOPHOM MOPOABI
XUMHYECKOTO WJIM OPraHUYECKOTO MPOUcXoxkaeHus. [loctaMeHThl MaMATHUKOB, HaOepeKHbIE PEeKU
MOCKBBI, IIOKOJIM 3/JaHUH U TOJBI HA MHOTHX CTAaHIUSX METPO BBITIOJHEHBI U3 KUCIOH, IITyOMHHON

MarMaTH4eCKOM IMOpOAbI T'PAHUT pa3HOO6pa3HLIX OTTCHKOB U TCKCTYP.

Tema 6. Ammocgepa 3emnu

...Ammocgepa oxcusnsiem 3emnro. OxeaH, mops,
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peku. Pyuvu, pacmenus, srcusomuvle, ueio8exk — 6ce
Jrcueem 6 ammocgepe u Onacooaps eu. 3emus
niasaem 6 6030YUHOM OKeaHe; e20 60JIHbL OMbl8aIom
KAK BepuluHbl 20p, MAK U UX NOOHOMNCUA, d Mbl
JHcueeM Ha OHe IMO020 OKeaHd, CO 8CeX CMOPOH UM
oxX6aueHHbvle, HACKBO3b UM NPOHUKHYymble... He kmo
UHOU, Kak ammocgepa nokpvieaem 3eleHbl0 HAuU
NOJISL U JIy2a, NUMaem U HeXCHslll Y8emox, KOmopvim
Mbl I0OYeMcsl, U 2POMAOHOE, MHO208EK0B0e 0epeso,
3anacaroujee pabomy COIHEUHO20 JyyYd, UMoObl
omoams HAM ee 8NOCAeOCMBUL. ..

K.®dmammapron

Texcmut Ona umenus:

3emiia okpykeHa atMmocdepoil. 1o atmochepy K. diamMmaproH Ha3Bajd BO3IYLIHBIM
okeaHoM. [lo cBoeMy CTpOE€HMIO BO3AYIIHBII OKEaH HAallOMHHAET JOM. Y HEro TOXE €CTh CBOU
«OTAXKN.

[TepBriil «3Tax» — Tpomocdepa. DTOT CiIOW MpocTUpaeTcs, B cpeaHeM, 10 11 km Han
YPOBHEM MODsI, U TEMIIEpaTypa B HEM IMaJIaeT C BHICOTOM.

Bropoii «3Tax» — crparocdepa. OH pacnonaraercss Mmexay 11-M u 55-M KM Haj ypoBHEM
MOps. 371eCh 1ApCTBO CTYXHU C MPHUOIU3UTEIBHO MOCTOSIHHOW Temmeparypoil 40 rpaaycoB HIKE
HYJIS.

Tperuii «3Taxk» — Me3ocepa. ITOT CI0M 3aHUMAET MPOCTPAHCTBO MEXAY 5S5-M U 80-M KM
OT TMOBEPXHOCTH 3eMyih. Bo3ayX 37ech CHUIBHO pa3pekeH. XapaKTepU3yeTcsi MOHUKEHHEM
TeMIleparypsl ¢ BbicoToi; MakcuMmyM (0°C) TemmepaTypsl paciioyiokKeH Ha HIDKHEH paHulle, mocie
Yero TeMrieparypa HauuHaeT yosiBaTh 10 —70° nmu —80°C .

YetrBepThiil «dTaxk» — TepMocdepa. Bo3ayx eie cuibHee pa3pexeH. 37eCh HEBHUAHHAs
xapa — 1000-2000 rpamxycoB Llenbcust.

[Tate1it «dTax» — sK30chepa, T.e. BHEMIHS 00o0uka atMocdepsl. Boicota aToro cios 500-
600 kM. Bo3nyx 31ech pazpexkeH elile cuibHee, ueM B TepMocdepe. Temmneparypa Bo3ayxa, Kak U B
TepMmocdepe, 37eCh BHICOKA U MIPOCIEKUBAETCS CIa0bIi pOCT TEMIEPATYPHI C BHICOTOI.

Mpl KuUBEM Ha JHE BO3AYIIHOTO OKeaHa. BciencTBue cBoel TSHKECTH BEpPXHUE CIIOU
BO3/lyXa, MOJOOHO BOJI€ B OKEaHe, JaBSAT Ha HIDKHUE CJIOM M CKMMAIOT MX. BO3MyIIHBINA CIOH,
nmpuieraromuii Kk 3emiie, UMeeT HauOOMBIIYI0 TMIOTHOCTh. Bce Tenma, Haxoxsmuecs Ha 3emie,
WCIBITHIBAIOT JlaBJeHHe Bcell armocdepsl. Ero Ha3pBaloT aTMOC(EpHBIM  JaBICHHUEM.
ATMocdepHOE IaBleHHE YMEHbIAeTCsi ¢ BBICOTOM. Tak, aTMocdepHOe aaBleHHE Ha BEPXHUX
dTakax BBICOTHOTO 3[aHUS MEHBIIE, YeM Ha TepBOM dTaxe. g u3MepeHus aTMOC(epHOTro

HAABJICHUS UCIIOJIB3YIOT HpI/I60pLI. O,Z[I/IH N3 HUX — 6ap0MeTp-aHep01/1;1.
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3aoanusn:

1. IlpoBeauTe 3KCIIEPUMEHT M NONIPOOYiiTe 00BICHUTH HabII0HaeMoe sBieHne «Boaa B
NEPEBEPHYTOM CTakaHe» (puc.2).

Hauneiite B crakaHn Boay [0
camoro Kkpas. IIpukpoiite crakan
JUCTOYKOM  IUIOTHOM  Oymarm W,
IpUJIEPKUBAsT Oymary  JIaJIOHBIO,
OBICTPO TIEPEBEPHUTE CTAaKaH KBEPXY
naoMm. Temepsr yOepute snanonb. Bona
U3 CTaKaHa HE BBUIBETCS.

2. laBneHue atMoc(epHOro

BO3/lyXa Ha Oymary OoJble JdaBICHUS

BOJbI HA HEC. HpO,I[OJ'DKI/ITe OPpCATTOKCHUC CIIOBAMU U3 OIMUCAHUA SKCIICPUMECHTA: «Boz:a U3 CTaKkaHa
HC BBUIIMBACTC, IIOTOMY 4YTO...»

3.3anomHATE TAOHUITY, HCITONIB3Ys HH(DOPMAITHIO, COJICPIKAITYIOCS B TEKCTE.

PucyHok 2
HasBanwue cnoeB, U3 KOTOPBIX BricoTa ciios Ha ypoBHEM OcoO6eHHOCTH U3MEHEHUS
COCTOUT aTMOC(bepa Mops TEMIICPaTyphl

4. [IpuBeauTte mpuMepsl MPOSBICHUS aTMOC(HEPHOTO JIaBJICHUS BOKPYT Hac.

5. [IpounTaiiTe TEKCT U BCTaBbTE MPOIYILIEHHBIE CIOBA:

Haxonsgcb Ha BBICOKOW rope, aJbIMHUCTBI 3aBUHTHJIM KPBILIKY MNYCTOW IUIACTUKOBOM
OyTbliku. Korna OHM CHYCTHJIMCH K TMOJHOXKHMIO TOPbI, TO OOHapYyKWJIM, YTO CTEHKH OYTBUIKU
HEMHOTO CMSATHl M BIaBJICHbI BHYTph. ByThlika Obla 3aKpbiTa, W TEMIEpaTypa BO3AyXa B Heil
OCTaBaJlach MOCTOSTHHOM, CJIEJIOBATEIbHO, JaBJICHUE BO3yXa B OyThUIKE HE MEeHAI0Ch. CHapyXu Ha

OyTBUIKY JAEHCTBOBAJIO nasienue. Ilo Mmepe cmycka ¢ ropsl

JaBJICHUC 1 TIOCTCIICHHO CXKHMMaJIO CTCHKHU 6yTLIJ'IKI/I.

Tema 1. Ynuxkanvnocmo nnanemol 3emnsn. Ycnoeus ona cyuecmeoseanus Heu3Hu Ha
3emne. Ceolicmea Hcuswvlx Op2aHuU3IMo8
«Bce mbl naccadcupvl 00H020 Kopabas no umeHu
3emns, a 3Hauum, nepececms U3 He20 NPOCMO HeK)-
oa. Bom nouemy ece oicumenu nianemvt 00NHCHOL
coobua cnacamo ceotl 00UWULL OOM»
AnTtyan ne CeHT-OK3101epu
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Bonpocwl ona obcysymcoenusn:

— Cornacusl 1 BHI ¢ (paniry3ckuM nucatenem? [louemy?

— O uéM 3acTaBisieT 33 yMaThCs 3TO BHICKa3bIBaHUE?

— Kaxkue npo6iemMbl, KOTOpbie TPEOYIOT OT JIt0JIeli HEOOXOAMMOCTH «CIacaTh CBOW OOIIHiA
IIOM», BBl MOJKETE Ha3BaTh?

— Ilouemy 310 BBICKa3bIBaHME cTao snurpadom 3anatus? O yem Oynem roBopuTh? BaxkHo
JIY 3TO IS Bac, mouemy?

Texkcm 0na umenus:

YHUKaIbHOE Pa3HOOOpa3ve MOBEPXHOCTH 3€MJIU MPOSBISIETCS HE TOJBKO B YepeIOBAHUU
BOJIBI U CyIIU. 3eMHasi TOBEPXHOCTh — OI'POMHAs MO3aWKa M3 TUTAaHTCKUX PABHUH U BBICOKHX TOP,
HETPOXOUMBIX JIECOB H ITYCTBhIHb, OOJIBIIINX TOPOJIOB U HE OCBOCHHBIX YEJIOBEKOM MTPOCTPAHCTB.

Ha 3emie BoiensitoT 4 npupoiHbie 000JI0UKH:

Jlutocdepa — tBEpaas o6osouka 3eman. COCTOUT U3 36MHOW KOPBI M BEpXHEH 4acTh MaH-
THH.

I'mapocdepa — BogHas o6onouka 3emnu. E€ npunaro genuth Ha MuUpoBO# OKeaH, KOHTH-
HEHTAJIbHBIE TIOBEPXHOCTHBIC BOJIBI M TIOI3EMHBIC BOIBI.

ATMocdepa — razoBas 000JI0YKa, OKpYXKalolas IiaHeTy 3emito. BHyTpeHHss e€ moBepx-
HOCTb MOKPBIBAET TUApochepy U YaCTUYHO 3EMHYIO KOPY, BHELIHSS TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHYECKOTO MTPOCTPAHCTBA.

Buocdepa — obosouka 3emiu, 3acen€HHAs )KUBBIMU OpPraHU3MaMU, HAXOJSIIAsICS TOJ UX
BO3JICHCTBUEM U 3aHSATAasl MPOYKTaMU UX JKU3HEIEATEIbHOCTH.

I'maBHasg ocoGeHHOCTH 3eMJIM — TO, YTO OHA SIBJIICTCS ITUIAHETOM >KU3HU. 31IECh CIIOKHUIUCH
HE0OXO0IMMbIE YCTIOBUS JJIsl CYIIECTBOBAHUS )KUBBIX OPraHU3MOB:

— arMocdepa 3emiid TPOMyCKaeT JOCTATOUHOE KOJIMUECTBO COTHEYHOTO CBETA;

— HEBHJMMOE MarHWTHOE M0Jie B HeApax 3eMIIu 3alluiiaeT e€ OT BPEAHOTO KOCMUYECKOTO
U3ITyYeHUSs;

— BOJIa Ha 3emJie CYIIECTBYET B 3-X COCTOSIHUSX: ra3000pa3HOM, TBEPIOM U KHUIAKOM;

— pacTeHHsl, BOSHUKIIIHE Ha CcyIlle 3eMJTU, YBEJIMYMIN KOJIMYECTBO KUCIOpoia B aTMocdepe.

3aoanus:

1. Odopmure nnpopmarlmio, CoepHKallyrocs B TEKCTE, B BUJIE TAOIUIbI WU Ipad-CXeMBl.

2. Kak BbI MOKeTe Moy4acTBOBaTh B OXpaHe MHpOBOTO OKeaHa OT 3arpsi3HEHUs, BeIb 10
onuxaitero mops 6osee 1000 kunometpoB? CocTaBbTe BO3MOXKHBIH MIIaH AEWCTBUH.

3. Brigenute OCHOBHYIO MBICJIb B HUKCHIPCACTABIICHHOM TCKCTC. HpeIIJ'IO)KI/ITC 3arojJOBOK

TCKCTA:
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CouHile UrpaeT o4eHb OOJBLIYIO POJIb B JKU3HH HAICH TUIAHEThI — OHO MCTOYHHK CBETa U
teruia Ha 3emue. CoJlHIIE OCBENIAET M COTPEBACT HAIly TUTAHETY, 0e3 ATOro He Obla OB BOZMOXKHA
’KM3Hb Ha HEW HE TOJBKO YeJOBEKa, HO Jlake MHKpoopranu3moB. COJHIE — IJIaBHBIN (XOTS U HE
CIMHCTBEHHBII) JIBUTATEIh IPOUCXOAAIINX HA 3eMJIe MIPOLIECCOB.

4. BcraBbTe NpOIyILEHHBIE CIO0BA:

3HayeHne aTMocQepsl s )KU3HU Ha 3emuie:

- OT MECTCOPUTOB U OIMMACHOI'0O KOCMUYCCKOTO U3JTYyUCHUA

= TCIIJIO B HOYHBIC YacChl,

- JKHUBBIC OPTraHU3Mbl H€O6XO)II/IMI>IM JJIA AbIXaHUA KHCJIIOPOOAOM;

- YTJIEKUCIIBIN Ta3 ISl TUTaHUS PACTEHU;

- yepes COBEpIIACTCS KPYrOBOPOT BOJIBI.

5. CocraBbTe BONPOCHI K CIEIYIONIEMY TEKCTY.

Kuoit Mup odeHb MHOrooOpa3eH. CyIIecTBYeT OKOJO 2 MIIH. BHJIOB JKHBOTHBIX, OKOJIO
500 TeIC. BUJIOB PACTCHH, COTHU THICSY TPUOOB, THICSYM BUIOB M €Ile OOJBIINE MTaMMOB OaKTe-
puii. MHOTHE BUIBI ene He onmucaHbl. CTPYKTypHAs CIIOKHOCTh, THUIIbI MUTAHUS, KU3HCHHBIC ITUK-
JIbI, ICTOPUYECKUI BO3pACT ATUX TPYNI OPraHU3MOB OYEHb CHJIBHO pa3znuyaroTca. Ho Bce opra-
HU3MBI JIOJDKHBI HIMETh HEUTO OOIIee, YTO OTINYAIO Obl MX OT HEXKHUBOW MPHUPOIBL. ITO OOMEH Be-
IIECTB U DHEPTUH, CIOCOOHOCTh K Pa3MHOKEHHUIO U PA3BUTHIO, N3MEHYMBOCTh M YMEHUE TPHCTIO-

cabaMBaThHCS K YCIOBUSIM CPEIb.

6 kaacc
Tema 1. Teno u éeuecmeo. @opma, 06vém, naomunocmo. Macca. Hsmepenue maccol me.
Eounuywvt maccol

Texcm Ona umenusn:

OuU3MKKH Ha3bIBAIOT (DPU3UYECKUM TEJIIOM HIIM MPOCTO TEJIOM 000 MpeaMer. ITO MOXKET
OBITh YETIOBEK, aBTOMOOMIIb, 3eMJIs, OKpYysKarolas ee armochepa u Jaxke TyMaH, 00pas3yronuiics u3
BOJITHOTO Tapa MpH KUTIEHUH BOJIBI.

JIro6oe ¢uznueckoe Tea0 COCTOUT U3 OJTHOTO UM HECKOJBbKUX BelecTB. MHOTIa Ha3BaHue
BEILIECTBA OTPAXKAETCSl B HA3BAHUU TeJa: HAIIPUMEP, Mbl TOBOPUM: «MEIHBIN IPOBOJI», CTEKIISHHBII
CTaKaH, MeTajindyeckasl uria, ¢asHcoBas TapeiKka, Pe3WHOBBIA M4, HokJeBas Karis. CBolcTBa
BEIIECTBA M3Yy4aeT He TOJIbKO (hM3HKa, HO U ONM3Kas K Hell HayKa XUMHUSL.

Kaxnoe (¢usnueckoe Teno WM SBIEHHUE XapaKTePU3YeTCs
oTpeaeNeHHBIMA (U3NIECKIMH BeIHMYMHAMU. BOT HEKOTOpBIe MpPUMEpPHI
(u3MUecKUX BEJIMYMH: Macca, CKOpOCTh, 00BEM, BpeMs, TeMIleparypa,

JUIAHA.
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[Ipu u3ydeHUH TeJ ¥ SIBICHUI HEOOXOMMO MTPOU3BOIUTE U3MEPECHUS (PHU3UICCKIX BEITHYMH.
Kaxnyro ¢usnueckyro BEIMYUHY H3MEPSIOT B OIPEACICHHBIX EAMHHIIAX, KOTOPhIC HA3BIBAIOT
eIMHUIIAMUA W3MEpPEHUs JaHHOW BenmuuHbL. Hampumep: ¢usmueckas BenmuumHa — Macca. Eqununa
M3MEpEHUsl MacChl — KWorpamM. [IpuMepHO Takylo Maccy UMEeT OJUH JIUTP BOJBI. DTO OCHOBHAS
eIMHUIIA W3MEpPEHUs Macchl. ECTh elie He OCHOBHBIC: TpaMM, MWUINTpaMM, TOHHA, IEHTHEp.
CamMbrit pocToit crioco® onpeaeneHus MacChl Tella — B3BeIIMBaHUE Tea (puc.3).

PucyHok 3 IIpu B3auMOJEHCTBUMU TE€JI, MMEKIIMX pa3sHYD Maccy, CHIIbHEE
W3MCHHTCS CKOPOCTh TEJIa, IMEIOIIETO MCHBIITYIO MAacCYy.

XapakTepUCTUKON BEIIeCTBA SIBISICTCS (U3MYECKas BEIMYWHA TUIOTHOCTh. [LIOTHOCTH
BEIIIECTBA paBHA OTHOIICHUIO MaCChl OJTHOPOJHOTO TeJa, COCTOSIIETO U3 ATOTO BEIIECTBA, K 00BEMY
tena. C TUIOTHOCTRIO Pa3IMYHBIX TBEPIBIX, KUIKUX TEJ W Ta30B BbI MOXKETE IMO3HAKOMHUTLCS TIPH
TTOMOIITY CTICTIHATLHBIX TAOJIHII.

Bonpocwt o1a oocyrncoenusn:

- O 4uéMm rosopurcs B TEKCTE?

- Yto HOBOTO y3HAIMU?

- ['1e m KoT/1a BRI CMOYKETE BOCTIOIB30BATHCS STUMH 3HAHUSIMH?

3aoanus:

1. ChopmynupyiiTe 0cOOCHHBIE CBONCTBA BOIbI, OTIMCAHHBIC B CIICIYIOIIIEM TEKCTE.

Boaa — oHO M3 caMbIX pacHpOCTPAHEHHBIX BEUIECTB Ha 3eMJje, OJHAKO €€ CBOICTBAa BO
MHOTHX OTHOILIEHUSX SBIISIOTCA UCKIIOYUTENbHBIMU. HanmpruMep, MIOTHOCTh MOYTH BCEX BEILECTB
B TBEP/IOM COCTOSIHMU OOJIbIIIE, YeM B *KUAKOM. Bosia sSiBIsieTCsl BaXKHBIM HCKIIIOUEHUEM — TUIOTHOCTh
npaa coctaniseT 0,9 oT MIOTHOCTU BOABL. DTO, Ka3ajloCh Obl, Majoe OTJIWYHE MJIOTHOCTH JIbJa OT
IUIOTHOCTH BO/JIBI pa3pylIaeT ropbl: MOMAaBIIask B TPEIIMHBI CKajl BOJA 3aMep3aeT U, IPEeBPATUBIINCH
B OoJiee «0OBEMHBII» JIe]], paCIIUPSET UX.

2. «JlomarHss mabopaTopus»:

TpebyeTcsi cpaBHUTH MJIOTHOCTh CaXapHOTO IeCKa U IUIOTHOCTh peyHOro necka. Onuiure,
Kakoe 00OopyqoBaHHE HEOOXOAMMO ISl MPOBEIACHUS SKCIEPUMEHTa, KaKhe JCUCTBUS BBl JIOJDKHBI
BBITIOJIHUTH, KAKUE U3MEPEHHUSI TPOU3BECTH.

3. BeimummTe 3 TeKCTa MepeurcieHHble PU3NIEeCKre Tea B TabIuIly. YKakKUTe BEIIeCTBO,

H3 KOTOPOI'0 COCTOUT KaKI0€ (1)I/I3I/I‘ICCKOC TECJI0.

du3znyeckoe Teqo BemectBo

4. «BauMaHue, cMepTeNbHbI HoOMep!» - Tak OOBSIBIIAIOT IMPKOBON HOMED, MOKa3aHHBIN Ha

PUCYHKE. Ha camom 1u gese oH Tak omaceH? BrickaxkuTe u 06OCHyﬁTe CBOE MHEHUE.
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Tema 2. Cmpoenue seugecmea. Amomot u moexynvt. Mooenu amoma.
Texcm Ona umenua:
Hpe)IHOJ'IO)KeHI/Ie, qT0 BEIISCCTBO COCTOUT U3 MeIbYauIImX HEBHUJIUMBIX IJ1a3y 4aCTull, OAHUM
W3 TIEPBBIX BBICKA3aJl ApeBHETpeuecKkuid yaeHslid JleMmokput. OH Ha3Baj 3TH YacTHUIIBI aToMaMu. Bce
OKpPY’KaIOIllM€e HAC TeJla COCTOSIT U3 aTOMOB.
ATOMBI 00bEIMHSAIOTCS B MOJIEKY Ibl. Ha prcyHke nM300pa)eHbl MOJIENN MOJIEKYII HEKOTOPBIX

BCIIICCTB.

MoneKyna eodopoda MoneKyna Kucnopoda Monekyna 8o0bi

MOHeKy.]'Ia BOJbI COCTOUT M3 JABYX aTOMOB BOJOpOJa M OJHOIO aToOMa KHCJIOpOIa. HpI/I
KOMHATHOH TEMIICpAType BOAOPOA U KHUCIOPOA — T'a3bl. Boz[a KC IIpu KOMHATHOM TEMIIEPATYypPE
HaxoauTCsAa B X KUJIKOM U l"a3006pa3HOM COCTOSAHHUH (BOMHOﬁ nap).

I/IHTepeCHO! Ecimm Bce Ttema cocrosAr wus MOJICKYJI, TO IOYEMY T€Jla KaXYTCiA HaM
CIUIOIHBIMU? ONBITHBIM MNOATBCPKACHUCM MOJICKYIIAPHOTIO CTPOCHUA BCIICCTBA CTAJIO OTKPBITHEC
BpOYHOBCKOFO JABHIKCHUS. MOJ'ICKYJ'IBI BCIICCTBA HCIPECPBIBHO IBUIKYTCA. MOJ'ICKYJIBI BCIICCTBA
MPUTATUBAIOTCA U OTTAJIIKHUBAKOTCA APYr OT Apyra. B razax MOJICKYJIBI HAXOOATCA APYT OT ApPpYyra Ha
pacCTosAHUAX, MHOI'0O OOJIBIINX pasMEepoB CaMUX MOJICKYIL. B KUAOKOCTAX MU TBCPABIX
KPpUCTAIUNIMYCCKUX TCJIaX — HAa PACCTOAHUAX, CPABHHUMBIX C padMCpaMH MOJICKYIL. Ho B TBCPABIX
TCJIaX PACHOJIOKCHUC MOJICKYJI YHOPAAOYCHHOC, 4 B Tra3aXx U JKXUIAKOCTAX — 6CCHOpHI[0‘{HOC. T'a3z

3aHUMAcCT BECh Hpe,[[OCTaBJ'ICHHHﬁ My 00BEM.
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B naugane 20-ro Beka YYCHBIC YCTAHOBWJIM, YTO 4TOM SABJIACTCA COCTAaBHBIM: B HEM CCTb
YPE3BBIYANHO MAJIO€ AaTOMHOE JIpO, BOKPYT KOTOPOTO ABHIKYTCS DJIEKTPOHBI.
/" ‘C\ B nanbHeleM BBISICHWIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:

/ \  OHO COCTOMT M3 IIPOTOHOB M HEUTPOHOB. Mozenp aroma BOAOPOJA BBITJISINAT

|
/  Tak: B IEHTPE aTOMHOE SIpO, BOKPYr HEro Mo OpOHTe BpaIlaeTcs OIuH

|
Il
\ / 3JIEKTPOH (pHC. 4). ATOMBI Pa3IMYHbIX BEIIECTB UMEIOT Pa3HOE CTPOCHHE.

PucyHok 4

3aoanusa:

1. YtoObl MOXKHO OBUIO YBHUJIETh MOJIEKYILY Macjia HEBOOPY)KEHHBIM TIJIa30M, €€ MPUILIOCh
Obl yBEJIMYUTh B MWIIHOH pa3. Kakum Obl cTanm TBO# pocT, eciu Obl Thl yBENIWYWICA B MUJUIMOH
pa3? Haiinure Ha KapTe MHpa HECKOJIBKO CTPaH, HAa TEPPUTOPUM KaKJIOW U3 KOTOPBIX KaKIbIH U3
Bac MOT Obl B TAKOM CJIy4a€ YMECTUTbHCS, €CIIM Obl 3aX0TeN Npujedb?

2. OmHa MoJIeKyJa YIrIIEKUCIIOTO Ta3a COCTOUT M3 OJHOTO aToMa yriiepoja W JBYX aTOMOB
KHUCJIOpO/Ia, UEHTPbl KOTOPBIX HAaXOAATCA Ha OJHOM mpsMOd (aToM yriepoaa HaxOJIUTCs
nocepeaune). M300pa3ute cxeMaTH4ecKH MOJIEKYITY YTJIEKHUCIOro ra3a U U3rOTOBBTE €€ MOJIENb U3
3yOOUYHCTOK M TJIACTUIIMHA.

3. Haiiiure B TEKCTe OMMCaHWE CTPOCHHS TBEPIBIX TEN, JXKUAKOCTeH W Tas3oB. Ecim
MPE/ICTaBUTh, YTO KaXKIbI YYEHHMK Kjacca — MOJIEKYla, TO, YTO HAlOMUHAIOT YYEHHKHU Kjacca:
KPUCTAJIMYECKOE TBEPIO€ TEJI0, )KUJIKOCTh WIIM T'a3 B CIEAYIOUIUX CUTYALUSIX:

a) B TOJINIE y HOBOT'O pacHUCaHus?

0) Ha mepemeHe?

B) BO BpeMs ypoka?

4. HyxHO cocTaBuTh 3a/a4y, oTBeT KoTopoil «Tonbko ras». Beigenure U3 MpoYUTaHHOTO
TekcTa nHGOopMalLKIo, KOTOpasi UMEET 3HaYCHHE Ul PEeLIeHUs ATOH 3a1a4H.

5. Haiigute B TeKCTe KIIIOUEBBIE CTI0BA, OOBACHSIONINE CTPOCHUE BEIIECTBA.

6. Kakoe cioBo nuiiHee: mpoToH, Macca, aToM, HEHTPOH, MOJIEKYIa, SIEKTPOH?

Tema 3. Tennoevie asnenusn. Tennosoe pacuupenue men. Hcnonvzoeanue saenenusn

menJji06020 pacuitupenus onsa usmepenus memnepantypbol.

Texcm ona umenusn:

B okpyxatoriem Hac MUpe MPOUCXOAT pa3InyuHble (PU3NUECKUE SIBICHUS, KOTOPHIE CBSI3aHBI
C HarpeBaHUEM U OXJIAXKJCHHEM Tell. MBI 3HaeM, YTO NPU HATPEBAHMU XOJIOJIHAS BOJA BHAuaje
CTaHOBMUTCS TEIUIOW, a 3aTeM ropssueil. TakumMu cIi0BaMH, KaK «XOJOIAHBINY, «TEIIbIA» U «TOPSIYUID)

MBI YKAa3bIBACM Ha PA3JIMYHYIO TEMIICpATypy TCII. HBHGHI/IH, CBA3aHHBIC C HArp€BaHHUCM HJIN
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OXJIAKJIEHUEM TEJ, C U3MEHEHUEM TEMIIEPATyPhl, HA3bIBAIOTCS MENI08bIMU.

OOHUMH NTaJIOHBIO CTaKaH TOPSYEro yas: TBOS pyKa HAa4yHET HArpeBarhCs, a 4ail Oyzaer
OCTBIBAaTh ObICTpee. DTOT OMBIT MOKA3bIBACT, YTO MPH KOHTAKTE ABYX TeNl Pa3HO TeMmmepaTypsbl
MEXAY HUMH IPOUCXOAUT  menaonepedauda. IDTOT BUJ  TEIUJIONEPENAyd  Ha3bIBACTCS
mennionpogooHocmyio. OIHU BellecTBa 00JIaJal0T XOPOUIEH TEIIONPOBOJHOCTHIO (HAIpUMeEp,
METaJuIbl), a JAPyrue — IJIOXOH TeIJIONPOBOJHOCTHIO (HAaIlpUMep, LIepCTh, MEpbs NTHUI, Oymara,
npo0OKa, TKaHb, Pa3IMYHbIE TEIUION30JISIIMOHHBIE MATEPHAIIBI).

[lomepxxu pyky Haja ropsiueil Oarapeeil OTOIUIEHMS — Thl NOYYBCTBYElIb, YTO OT HEE
noJAHUMaeTcsi OoJjiee JIETKUIM TEIUIbIii BO3AYyX, KOTOPBIM HarpeBaeT TBOIO PYKy. OTOT BHJ
Terionepeiauu, 00yCIOBICHHbBIN MOTOKAMU ra3a WK )KHUIKOCTH, Ha3bIBAETCS KOHBEKYUE.

BcenoMHun, kak skapko ObIBaeT y ropsuiero kocrpa. Ho ecnm mexmay JHMIOM U KOCTPOM
pa3MecTuTh XOTsI Obl JUCT OyMmMaru, JUIO MOYYBCTBYET X0JIOJ. Tak MpOSBISETCS €lle OJUH BHJ
TETUIONEPEIaYH — U3TYUEHUE.

Thl, HaBepHOE, YK€ MHOTO pa3 IMOJIb30BAJICS mMepMOMemMpPOM — METULIMHCKUM, YTOOBI

U3MEpPUTh TEMIIEPATYpPy Tella, CIIUPTOBBIM TEPMOMETPOM, YTOOBI M3MEPHUTH TEMIIEpaTypy BOJbI B
BAHHE WM TEMIEPATypy BO3[yXa Ha YyiauUEe. OTO JKMAKOCTHBIE TepMoMeTpsl. JleicTBue
AKHMJIKOCTHBIX TEPMOMETPOB 00YCIIOBJIEHO PACHIMPEHNUEM KUIKOCTH MPU HarpeBaHUU. TemmnepaTtypy
MBI IPUBBIKIIM U3MepSITh B rpaaycax Llenscus. Temnepatypa 3amep3anus BoAbl (IIPEBpAILIEHUS €€ B
nen) paBHa 0 rpagycam llenbcus, Temneparypa kurnenust Boabl — 100 rpagycam Llenscus. Tenepn
THI 3HACIIIb, YTO KUIISATOK — 3TO BoJja rpu temriepatype 100 rpamxycor

Lenbcns.

Ho cymectBytoT u apyrue mkanbl, Hanpumep, mkaia dapenreiita,

-
-

£} oty Peomropa, KenbBuna.
Ha pucynke wu3o0pakeHa OJKCIEepUMEHTajIbHas YCTaHOBKa, Ha

KOTOpOfI MOKHO H3Yy4YUTb IIpaBujia, KOTOPBIC HYXKHO CO6J'IIOI[8.TB IIpu

u3MepeHun Temnepatypsl. [IpaBuia mpocTbie: TEPMOMETpP JOJDKEH OBbITh
MIOMEIIEH B BOJY U HE KacaThCsl THA U CTCHOK cocya (puc. 5).
3aoanus:

1.3anummuTe PucyHoK 5 HOBBIE TTOHATHS, CBA3aHHBIE C TEIIOBBIMU
SIBJICHUSIMU, B TOM TIOPAJIKE, B KAKOM OHU BCTPEUYAIOTCS B TEKCTE.

2. Ompenenure, kakas WHQOpPMAIUS U3 MPUBEIEHHOTO HM)KE TEKCTa MMEET 3HAueHUe s
pelieHus npoodaeMbl TypucTOB: JKapKUM JETHUM JTHEM TYPUCTHI B IEPEBEHCKOM KOJIOJIE HaOpaiu
YHCTON XOJIOTHOM BObl. Boay OHM pasznuiy B mIacTHKOBBIC OyThUTKH. OHU MOHUMAIIH, YTO BCKOPE
BOoJIa Harpeercs. TepMocaMHM TYPHUCTBI, K COKaJIEHHUIO, HE 3amaciiiCb, HO UM OYEHb XOTEJIOCh

COXpPAaHUTH BOAY NMMOAOJbIIC XOHOﬂHOﬁ, BCIb CIO TaK MNPUATHO OCBCIKUTHCA B KaApy.

59



3. OObsicuuTe NaHHbBIE rpaduKa.
Cepreto nojapuin JOMAIIHIOK METEOCTAaHIIMIO, B KOTOPO# Obl1 Tepmometp. Cepreit permi
NMOHA0NI0IaTh, KaK M3MEHSETCS B €ro KOMHATe TeMIepaTypa B TeUeHHE JHS. Pe3ynbTaThl CBOMX

U3MEPEHHUH OH MpeICTaBuiI Ha rpaduke (puc. 6).

Temneparypa, ¢

4. Vcrionb3yst nHGOpMALUIO, OTPAKEHHYIO HA

rpaduke, yKaxxuTe, Kakoe U3 yTBEPIKICHUHN SBIISICTCS

s

SRk

BepHbIM: a) ¢ 20 10 23 yaca B KOMHAaTe€ BKJIIOUMIH

Ll el el sl

I O Sl R

MOIIHBIA HarpeBaTeb;

6) ¢ 16 nmo 18 wacoB Temmeparypa B KOMHaTe HeE

M3MEHSIIACK;

easasEr DT R ) o o el

e s -
Idld---
b b b o - -]
I W i [

10 4 IS 22 Bpems, 4 B) C

10 110 12 yacoB B KOMHATE PE3KO MOXOJIOIAIIO. PucyHok 6

5. Ucnonb3ys npeaniokeHHyro HHpopMaIuio, TaiiTe onpeeeHue MOHATHUS «ITUPOMETP»:

[Ipenmnonoxum, 94To B OJJHOM U3 HAyYHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETUIIACH CIIEIyIOIast
¢bpaza «Hcnonvzosanue H08020 NUPOMEMPa NO38OIULO HAM PEUUMb BOZHUKULYIO NPOOIeMY».

[TosicHeHne 3HaUEHUS CIIOBA KIIMPOMETP» B CTaThe HE OBLIIO, 3aTO B CHOCKAaX ObLIO YKa3aHO

3HAYEHUE JIBYX JPYTUX CIIOB:

[Mupomerannyprusi — COBOKYITHOCTh METAJLTyPTrUYECKUX MPOIECCOB, MPOTEKAIOUINX MPU

BBICOKHMX TEMIIEpaTypax;

TUTPOMETP — MPUOOP TSl U3MEPEHUS BIAKHOCTH BO3IyXa.

3anuiuTe OTBET, MOJIb3YACH «KPOPMYIOi»:

Iupomemp — »5t0 (pomoBoit mpu3HaK) + (BUIOBOM

OTJIMYUTEIILHBIN MPU3HAK).

6. C moMoIibi0 HHPOpPMAIINH B MPEAJIOKEHHOM TEKCTE OMPEIEIUTe, KaK Ha3bIBaeTCsl CIIOCO0
TEeIUIoNepe1aun, 3a CYeT KOTOPOro 00ecTieYnBaeTCsl KPYyrOBOPOT BO3AYIIHBIX Macc.

KpyroBopoT BO3IyIIHBIX MacCc Ha MOBEPXHOCTH 3€MJIU MPOUCXOAUT CIEAYIOLUIUM 00pa3oM:
TaM, rJe MOBEPXHOCTh HAarpera CUibHEE, BO3AYyX HarpeBaeTcs ObIcTpee M paciuupsiercs. Teruiblit
BO3/lyX MIOJJHUMAETCS BBEPX, BOZHUKAIOT BOCXOAAIIUE MOTOKHU Bo3ayxa. [logHsBIIMCh BBEPX, BO3AYX
OXJIaXK/1aeTCsl, CTAHOBUTCSA 00JI€€ TUIOTHBIM U TSKEJIBIM; XOJIOIHBIN BO3/IyX OIYCKaeTCsl BHU3.

7 . Ilpenyoxxure CBOU pelieHHs CIEAYIOIIEN HCUSHEHHOU CUmyayuu.

AHTOH JXUBET C PpOJIUTENSIMH B JAEpPEeBSIHHOM jaome (puc. 7).
B mpomeamyro XoJIOAHYIO 3MMY CEMbE AHTOHA MPHUILIOCH CHUIBHO
YBEIMYUTh PAcXo/ibl Ha OTOIJICHHE, MOATOMY JIETOM OBUIO peIIeHO

3aHATHBCA YTCIUICHUEM JI0MaA. B CTPOUTCIBHOM MarasvHe npeajarajimcb
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pa3IUYHbIE TEIJIOU30JISIIUOHHBIC MAaTepPHAIIb: IS YTEIUICHUS CTeH ¢ (acaga u BHYTpU JOMa; IS
VTCIUICHUSI YEepJAavYHbIX TIOMCIICHUH; JUIs YTEIUICHHWsI TIOJIOB; OKHAa CO CTEKJIOMAKETaMH,
00eCcreunBAOIIMMH XOPOIIYIO TeTUIOU30sini0. Ho (hrHaHCOBBIE BO3MOXKHOCTH CEMBHU TIO3BOJISUTH
BBIOpATH JIMITH OJTUH M3 BO3MOKHBIX CIIOCOOOB yTeIIeH!s JoMa. Ha kakue BOMPOCH I0JDKEH HAUTH
OTBeTBl AHTOH, 4T0OBl HambOonee dPdekTHBHO pemmTh MNpodIeMy YTEIUICHHS JOMa.
CdhopmynupyiiTe 3TH BOTIPOCHI.

Bonpocul ona obcysycoenusn:

- UTO MO3BOJIMIIO BAaMU CIIPABUTKCS C 3alaHUEM?

- Kakue 3HaHus1, HEOOX0IMMO UMETh, YTOOBI BBITIOJTHUTH 3TO 3aaHUE?

- B kakux enié >kKu3HESHHBIX CUTYAIUAX BaM HEOOXO MBI OyIyT 3HAHMUS, TIOJYICHHBIC Ha
3aHATHU?

- Kakoit MOXHO clieaTsh BEIBOL?

Tema 4. Ilnasenenue u omeepoesanue. HUcnapenue u konoencayusa. Kunenue.

Texcm Ona umenus:

Bce xopomio 3Hatot, yto npu temmneparype 0°C nex taet. ONbITHI MOKA3bIBAIOT, YTO JII000E
KpUCTAJJIMYECKOE TeJO (B YaCTHOCTH, JJI000M MeTall) MpeBpallaeTcs B )KUIKOCTh IPU HArPEBaHUU
710 OmpeJesieHHOM TeMiieparyphbl. [lepexos BelecTBa U3 KpuUCmaniiuuecko2o COCTOSHUS B dHCUOKOe
Ha3bIBAETCH IJIaBJieHHEM. Temmeparypy, pu KOTOPOil MPOUCXOAUT IJIaBJICHHE TaHHOTO BEIIEeCTBa,
Ha3BIBAIOT MeMnepamypou niasieHusl.

[InaBnenue npAa yacTo Ha3bIBalOT TasHUEM. J[ig TOoro, 4yTOOBI MPUHECEHHBIH 3UMOM C
YIIMLBI JIE]] HaYall TasiTh, OH JIOJDKEH HAarpeThes A0 TeMIlepaTyphl MiiaBieHus, To ectb 10 0 C.

[lepexon BemiecTBa M3 KHUAKOTO COCTOSHHUS B KPUCTAJUTMUECKOE HA3bIBAIOT KPUCMANIU3A-
yuei. Bona npu 0°rpagycoB llenbcuss HaumHaeT 3amep3arh, TO €CTh MpeBpaliaTbCia B Jed —
KpUCTAJJIMYECKOe cocTosiHue. MOKHO 71U ce0e MpeAcTaBUTb, YTO MPU 3aMep3aHUU  BOJbI
BBIJICIISICTCS TETIO?

KuakocTh MOXKET MPEBPATUTHCS B ra3, Ha3bIBaeMblid mapoM. [IpeBpalienne >KuaKoCcTy B map
Ha3BIBAIOT NApoobpazosanuem, a peBpalleHue napa B )KUJIKOCTh — KOHOeHcayuel. BoasHoit map —
3TO Ta3000pa3HOE COCTOSTHUE BO/IBI.

[TapooOpa3zoBanue, TPOUCXOAAIIEE C MOBEPXHOCTH JKUAKOCTH, HA3BIBAIOT HCIApEHHUE.
Hampumep, BcrmencTBue uCHapeHUs BBICHIXAIOT IYXH, OOpa3zoBaBiIuecs mocie noxnas. Eciu
OCTaBUTh CTAaKaH C BOJOW Ha HECKOJBKO THEH, TO BOJA U3 HEr0 UCHAPUTCS, Thl YBUIAUIIL MyCTON
CTaKaH.

[MonabmroaiiTe 3a KUMAIUM YaitHUKOM (puc. 8)

W3 Hocuka valiHuKa BBIpbIBaeTcs Oerecas CTpys,
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KOTOPYIO MHOTJIa OIIMO0OYHO Ha3bIBAIOT mapoM. Ha camoM jfiene 3To He nap, a TymaH, COCTOSIIUN U3
KpOIIEYHBIX KaleJieK BOJbl. Bojga B ATHX KaleiabKax HCIbITajla «IBOMHOE MPEBpAIllCHHE»: MpU
KHIICHUHU BOJa IPEBpaTWjiaCb B HeBI/II[I/IMBIf/’I nap, a I1mnap, BBUICTCB H3 ‘IaﬁHHKa, B PEC3YyJIbTaTeC
OXJIQXKICHHS TIPEBPATUIICS CHOBA B BOTY.

Ecnu mocTtaBuTh KacTPrOIO C BOJOM HAa BKIKOYEHHYIO TUIUTY, TO Y€pe3 HEKOTOPOE BpEMS y
AHa KaCTPIOJIKU TMOABATCA ITY3BIPBKH. Korz[a BOJa MporpeeTCs HAaCTOJIBKO, YTO ITY3BIPbKH C IIapOM
JOCTUTAIOT TOBEPXHOCTH BOJIBI, OHA 3aKHIIAeT: IMapooOpa3oBaHHE MPOHMCXOIAUT BO BCEM O0OBeMe
KUJKOCTH, @ HE TOJIBKO C €€ MOBEPXHOCTU. ITO OCOOEHHO XOPOIIO
3aMETHO, €CJIM HaO0/IaTh 3a KUIIEHWEM BOJBI B MPO3PAYHOM YaWHUKE
(puc. 9). Boa 3akumnaer, MoToMy uTO IIPH JTaHHOU TEMIIEpAType JAaBICHHE
HaCBILLEHUS BOJISIHOTO Tapa cJIerka MpeBbIIIaeT aTMOC(EpHOE TaBICHHE.
Kunenune xKuaKoCcTy IpOUCXOIUT TP ONIPEIECIICHHON TeMIleparype,
KOTOPYIO HAa3bIBAIOT TEMIEPATYPOU KHUIIEHUs XuiakocTu. Hampumep,

temnepatypa kureHus Boapsl — 100 rpamycoB Llembcusi, Temmeparypa

kurnenus 3¢upa — 35°C. Ho BBICOKO B ropax Bojia MOKET 3aKUIETh MPH PucyHok 9
90°C. DT0 cBs3aHO C TeM, YTO aTMOC(hepHOE aBlieHHEe CYIIECTBEHHO yMeHbIaeTcs. Y Haobopor,
€CJIM JIaBJICHHE HAJl )KUJKOCTBIO YBEIMYMBAETCS, HAIlpUMEp, KOT/1a BOJA HAXOJUTCS HUXKE YPOBHS
MODSI WM B CKOPOBapKe, KUIIEHUE MMPOUCXOUT MpH 00jiee BEICOKON TeMIiepaType.
Bonpocwt ona oocyscoenusn:
- Kakue TemioBble sSIBJIEHUS ONKUCBIBAIOTCS B TEKCTE?
- ['ne u xorza kaxxIoMy u3 Bac OyZeT He00X0JMMO HCTIOIb30BaTh ATH 3HAHUS?
- Kako# MO>XHO czienaTh BbIBOI?
3aoanusn:
1. JlononHu cxemMy HEOOXOAMMBIMU MOHATUSAMH. llpenBapuTenbHO paccMOTpU CXEMy
nepexoja BEIIECTBA M3 MKUIKOIO COCTOSIHUSL B
ra3zoo6pasHoe u Hao6opot (puc. 10)
2.IlpounTail TeKcT, NMPUBEICHHBINA HIKE.
CocraBp BOIPOC MO TEKCTY, OTBET Ha KOTOPBIN

MOXeT OBITh TaKuM: «llomomy  umo

memnepamypa — niaeieHusi  OpOH3bl  HUDiCe
memnepamypbl N1AGIEHUS MEOUY.

Onupascb Ha JaHHBIE apXEOJIOTMYECKUX
UCCIIENOBAaHUM, MOXHO CYUTaTb, YTO IIEPBBIM
METaJUIOM, KOTOPBIM CTaJl MOJIb30BAaThCS YEIIOBEK,

ObLIa menb. Jlrogu ymein IUIaBUTb MCIb CIIC
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B 7-6-M ThICAYENETHsX A0 H.3. BO BTOPOM THICSUYENETHH 10 H.J. YEIOBEK HAYYMJICS MPOU3BOIAUTH
CIJIaBBI MEJIU C OJIOBOM — OPOH3bI, KOTOPBIE UMENN OOJIBIIYIO TBEPAOCTh, YEM M€/, @ HEBHICOKHE
TEMIIepaTyphl IUIABJICHUS TO3BOJISUIM M3TOTOBJIATH HEOOXOOUMbIe M3Jenus auTheM. He crmydaitHo
MMEHHO OpOH3a ONpeeNia 3HAYUTEIbHBIN 10 TMPOJIOIHKUTEIBHOCTH ITAll Pa3BUTHSI YEIOBEUECTBA
— OpOH30BHIH BEK.

3. «JloMamHss 1ab0paTopusi»:

Onumure, kak Oynere NPOBOAUTH OIBIT, €CIM HEOOXOAMMO BBIIOJHUTH CIIEAYIOLIEE
3amanue: «MccnenyiiTe B JOMAIIHUX YCJIOBHSIX: OCTaeTCs JIM TEMIEpaTypa BOJbI CO JbJAOM
MTOCTOSIHHOM JI0 T€X MOp, MOKa BECH JIE HE pacTaeT».

4. [Ipoananu3upyiiTe JaHHbIE B TAOJIUIIE U BCTaBb IMPOIYIIEHHBIE CJIOBA B MIPEITI0KEHUE!

«B amOMUHUEBON JIOXKKE pacIIaBUTh KYCOYEK OJIOBA, TaK Kak
TeMIlepaTypa IUIaBJICHUs aTFOMUHUS , YeM TeMIlepaTypa IJIaBICHUS 0JI0Ba».
Tabnuna
BemectBo Temneparypa nnasienus (rpagycos Llenbcus)
TIOMUHUHT 660
0JIOBO 232

5. MOXHO JM TOJNYy4YUTh KUMATOK M3 cHera? M3 mepeuyucleHHBIX IMPOIECCOB: Kunewue,
oxnascoeHue, Hazpeeanue, KOHOeHcayus, NidGleHue, KPUCmaiiuzayus, - BbIOEPUTE TOJBKO Te,
KOTOpbIE HEOOXOJIMMO OCYIIECTBUTH, YTOOBI MOJIYUYUTh KUIIATOK U3 cHera. Pacnosnoxure ux B TOM
MOCJIEIOBATEIbHOCTHA, B KOTOPOM OHU JOJDKHBI MpoTekaTh. [loMHHTE, 4YTO CHEr COCTOUT W3
KPHUCTAIIJIOB JIbJIA.

6. B xapkuii IeHb B CTCKJSIHHBIM KyBIIMH HaJIwiIH JieassHoH Boabl (Pucynok 1). UyTs mo3xke
Ha KyBIIIMHE MOSBUINCH KarelbKu BObI (PUCYHOK 2).

3aoanus:

1. Onuure Iponecc, BBI3BABIIMI ITOSIBIICHHUE KalleJIeK BOJbI CHAPY’KHU KYBIIHWHA:

PucyHox 1 PucyHoK 2
2. Hoquy KaIlelIbKU HE ITOSIBIISIOTCS Ha BHEIIHEN CTEHKE TEPMOCa, 3alI0JIHCHHOT'O TaKOU ke
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JesTHOM BOIOMN?
Tema 5.1. Ilpeocmagnenus o Beenennoi

Texcm ona umenusn:

C naBHMX BpEMEH CYIIECTBYET IOBEpbE, YTO, €CIW 3arajaTh >KeJaHue, CMOTpsS Ha
MaJAIoNIyI0 3BE3ly, OHO 0053aTeNbHO COyAeTCs. A 3aJyMBIBAJIUCh JIM BBl O MPHUPOJE SIBJICHUS
MaJaroMx 3Be31 U BooOIIe o kocMmoce. JlaBaiite oTkpoeM s cedsi, 4To ke Takoe Bcenmennas,
lNanaxTuka, ComHeyHasi CuCTEMa, 3BE3HBIN J105K/1b, METEOPUTHI U METEOPBHI.

Bcenennast — 310 mpocTpaHCcTBO, BKIIIOUaoIiee B cedst abcomorHo Bee: CoJiHIle, MIIaHEeTHI,
Hamry ["amakTuky, MUJIHapael Apyrux rajakTuk. Ho uto takoe wawa I'anakmuxa? 10 3Be3qHAS
CHUCTEMa, B cocTaBe KOTOopoil Haxomutcs Hame CoiiHue. 3Be3/Has CUCTEMa COCTOMT M3 3BE3[.
3Be3/1bl MPEJCTABISAIOT COOOM IMIaphl W3 TOPSYEro, Mo OOJIbIIEH YacTH MOHU3UPOBAHHOTO, Tasa.
3Be3/1bI U3TYUYaAlOT CBET. B Hepax 3Be3/1 MPOUCXOIUT TEPMOsIIEpHast pEaKIvsl.

Hama Conneynasi cucteMa COCTOUT M3 OTPOMHOTO KOJIMYECTBA PA3IMYHBIX HEOSCHBIX TEll, B
neHTpe KoTopbix Haxoautcs ComHile. VIMEHHO OHO YAEP)KHUBAET BCIO «KOCMHUYECKYIO CEMBIOY:
TUTAHETHI M KOMETBI, aCTEPOUIBI U METEOPHI, KOCMUYIECKYFO ITBLTb.

[Tnanetsr Bokpyr CoJiHIIa BpalaloTcs Mo opOuTaM, KOTOpble MPEACTaBIsA0T coboil hopmy
AJUIMIICA — BBITAHYTOM OKpYXHOCTH. B mopsiake ynanenus ot CoiHIIa OHM PacIoJiaraloTcsl B TAKOU
nocienoBarenbHOCTH: Mepkypuii, Benepa, 3eminsa, Mapc, HOnurep, Carypn, VYpan, Henrtyn.
Bokpyr Bcex mmaner, kpome Mepkypus 1 Benepsl, oOpamarTcss UX €CTECTBEHHBIC CITYTHUKH.
Cnyrauk mianetsl 3emist — oto Jlyna. U3-3a Toro, uto Jlyna — camoe GiM3k0€ KOCMHUYECKOE TEJO
[0 OTHONIICHHMIO K 3emje, €€ yaalloch M3y4YMTh HawiaydmuMm oOpasoM. Ha Jlyne otcyrcTByet
aTMocdepa, a Ha IOBEPXHOCTH €CTh MAaTEPUKH — TOPHbIE pailoHbI, 1 MOps. Mopsi — 3TO 3acCThIBLIAS
BYJIKaHMYECKas JlaBa. BbicoTa HEKOTOpBIX rop gocturaet 9 kM. TemnepaTypa noBepxHocT JIyHbI B
nojicosiHeyHo# Touke okoJjio + 130° C. Temneparypa noBepxHocty JIyHbI Ha HOUHO# CTOPOHE OKOJIO
— 170°C. Taxxe ecTb OrpOMHBIE KpaTephl, 00pa30BaBIINECs B MECTAaX YIapOB METEOPUTOB. 3eMIIs
nmeet guametrp 12742 xm, a Jlyna — 3474 kM, yTo npuMepHO B 4 paza MEHbILIE JUaMeTpa 3eMIJIN.
Juamerp Connua pasen 109 quamerpam 3emiin.

Memeopwi — siBNeHUs, HAOIIOAAIONINECS B BUJE KPATKOBPEMEHHBIX BCIIBIIIEK, BOSHUKAIOIIINE
MIPU CTOpPaHHU B 3€MHOU aTMOc(epe MENKHX METEOPHBIX OOBEKTOB (HampuUMep, OCKOJIKOB KOMET
WJIM aCTEPOUIOB).

Crnenyet pa3nuyath METEOPHl U METEOPUTHI. MeTeopoM Ha3bIBaeTCs HE caM 0OBEKT (TO €CTh
METEOpHOE TEN0), a SBJICHHE, TO €CTh €ro CBETAIIMICS ciiell. DTO sBIeHHE OyIeT Ha3bIBAThCS
METEOpOM HE3aBHUCHMO OT TOTO, YAETHT JH METEOpHOE Telo W3 aTMochepbl B KOCMHUYECKOE
MPOCTPAHCTBO, CTOPUT JIM B HEH WK yMaAeT Ha 3eMITI0 B BUJIE METEOPHTA.

Memeopum — TCJIO KOCMHYECCKOI'O IMPOUCXOXKIACHHUA, YIIABIHICC HAa MOBCPXHOCTH KPYIIHOI'O
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HeOecHOro 00beKTa.

36630HbIM  UnU  MemeopHuLIM  00X#COEéM  HA3bIBAIOT METEOPHBIM MOTOK  OOJBIIONH
WHTEHCUBHOCTH.

[Tocne Beicanku amepukaHiieB Ha JIyHy Oo4eHb MHOTHE JIOJM Ha IUIAHETE BEPHWJIM, YTO B
Hayasie XXI Beka yke HUKOro He OyayT YAMBISATH MyTEHIECTBUS B KOCMHUYECKOM IPOCTPAHCTBE.
OpHako 110 Takoil peajbHOCTU e€lle OuyeHb Jajeko. HecMoTps Ha aKTUBHYIO J€ATEJIbHOCTD,
BEYIIYIOCS B 9TOM HaIlpaBJCHUU, B OJIDKaiilliee IECATUIICTHE BpsAJ JU YIACTCS peain30BaTh
MOJOOHBIN CIIeHapuil. biaromaps M3y4eHHIO KOCMHUYECKOTO MPOCTPAHCTBA MOXHO HE TOJBKO B
OyayleM OpraHu30BBIBATH MOJIETHl HA JAPYrU€ IUIAHETh, HO WU YJAYYIIUTH >KU3Hb Ha 3emiie.
HccnenoBanuss B 3ToMl 001acTH IMO3BOJISIIOT MOJy4aTh IE€HHBIE CBEACHUS, CIOCOOCTBYIOIIME
pa3paboTKe HOBBIX TEXHOJOTHUA.

Bonpocul ona oocysycoenusn:

- O 4uéMm rosopurcs B TEKCTE?

- YTO HOBOTO BBI y3HAIIN?

- I';ie v Kor1a BBI CMOKETE BOCIIOIB30BATHCS STUMU 3HAHUSMHU ?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TEJIECKONOB Ha 3eMjle M pa3MelIeHHEe KOCMHYECKUX
TEJIECKOIOB, TaknxX, kKak «XABBJI», Ha 0k0103eMHOM OpOUTE, CTOUT COTEH MUJUIMOHOB JOJUIAPOB.
[IpuBeauTe aprymMeHTbl «3a» M «IIPOTHUB» HEOOXOJMMOCTH OTPOMHBIX (PMHAHCOBBIX 3aTpaT Ha
ACTPOHOMHUYECKHE UCCIIEOBAHUSI.

2. [Ipenmnonoxum, Bbl yd4acTByeT€ B MPOEKTE CTPOUTENLCTBA JIYHHbIX oOuTaeMbix 0a3. Ha
KaKhe BOMPOCHl HYXHO HAMTU OTBETHI, MPEXIE 4YeM HadaTh cTpoutenbctBo? Chopmynupyii
HECKOJIBKO TAKUX BOIPOCOB.

3. BolnummTe U3 TEKCTa TPU CYILIECTBEHHBIX MMPU3HAKA, 10 KOTOPHIM HEOECHOE TEI0 MOKHO
OTHECTH K 3BE3/1aM.

4. VlcxirounTe JIMITHEE MOHATUE B PANLY: 3Be3/bl, Beenennasi, ["anakruka, 3emis, qBUraresb,
MeTeopuT. OOOCHYITe CBOE peleHHe.

5. CocTaBbTe BOIMPOCHL, [0 OTBETaM Ha KOTOPBIE Bbl CMOXKETE IMOJIYYUTh MPEACTaBICHHE O
cTpoeHnu BceneHHou.

6. Ha ocnoBe uHbopmainuu, NOTYy4eHHOW H3 TEKCTa, CAETaiiTe BBIBOJ O TOM, KaKhe
BO3MOKHOCTH OTKPBIBAET PAa3BUTHE KOCMOHABTUKH.

7. [locTpoiiTe auMarpaMmy, TMO3BOJSIONIYIO OIEHUTH COOTHOIIeHHe pa3mepoB CouHIla,
3emun, JIyHBI.

Tema 5.2. Mooenw Conneunoit cucmemsul. Hzyuenue u uccneoosanue Jlynol.

Hccneoosanusa onusxcaiiumiux nnanem — Mapca, Beneput
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Texcm Ona uzyuenus:
Cmpoerue ConHeyHou cucmems! Hama Cosnneunass cucreMa COCTOWT M3 IIEH-
TpasnibHOTrO Tena CoHIA U IJIaHET, KOTOPbIEe BPAIllaloT-

cs mo cBouM opobutam Bokpyr Cousni (puc. 11). Uem

-

uTep  Carypn  Ypam Hentyw
é Q - A Ooke K COJIHILy pacosioxKeHa IIaHeTa, TeM ObICTpee
Wws o o ABWIKCTCA W MCHBIIC BPECMCHU OHA TpPaTUT Ha OJUH
060opot. Bcero Bokpyr ConHila Bpamiaercsi 8 TUIaHET.

CBOM MMeEHA IUIaHETHI MOJIYYUJIU B YCCTh PUMCKHUX 0o-

Pucyson 11 roB. Mexny opoburamu Mapca u FOnurepa Haxogurcs

MOSIC aCTEPOUJIOB, 3a opouToit HenTyHna HaxoauTes mo-
sic Kotinepa u 3a nosicom Koiinepa, BeposiTHO, pacronoxeHo obiako Oopra. PaccmoTpuM ocHOB-
HbI€ XapaKTEPUCTUKH TJIaHET.

Opbura nnanetsl Benepa BTopas ot Connna. ['om Ha Benepe mmutcst 225 cyToK, a OJIUH
000poT BOKpyT ocu 243 cyrok. B otnmuune ot apyrux miaHner, BeHepa Bpaimmaercst B CTOPOHY PO -
THBOIIOJIOKHYIO CBOEMY JIBIXKEHUIO 10 opOuTe. BeHepy MHOr1a Ha3bIBalOT «CeCTPOM 3emin», Mmo-
TOMY 4TO 00€ IJIaHEeTHI IOXO0KU pa3MepaMi, CUIIOHN TshKecTH U cocTaBoM. O/IHAaKO yCiIOBHS Ha IBYX
IJIaHeTaX OYeHb pasHbie. ATMochepHoe aaBienne Ha Benepe B 90 pa3 GoJibiiie 3eMHOTO U COCTOUT
Ha 96% U3 yriaekuciaoro ra3a. YIJIEeKHCIbId ra3 co3aaéT mapHUKOBBIH 3(deKT, mo3ToMy BOJIU3U IM0-
BepxHOoCcTH Benepsl Temmneparypa okojio 450°C! TloBepxHocTs BeHeps! 3akpbiTa TyCTHIMU 00J1aKa-
MH, COCTOSIIIIAMHU M3 KaleleK CepHON KUCIOTh. B atmocdepe Beneps MonmHMM OBIOT B J1Ba pasa
yaiie, yeM B 3eMHOM. [Ipupoia Takoi 3IeKTpUIecKOil aKTUBHOCTHY [TOKA HEU3BECTHA.

N3-3a moTtHO# atmMocepsl OCBEIIEHHOCTD JaXke B MOJIIEHb OueHb ciabast. Ha moBepxHocTH
Benepsl 00HapyKXeHbI THICSUU APEBHUX BYJIKAHOB, U3BEPraBIIMX JIaBY, pa3joMbl, ropsl (puc. 12).

PucyHok 12 Camas 3HakoMass U camas M3y4YCHHas IUIAHETa —
3emuist. 3emuis, B oTanune ot Mepkypust u Benepsl, ume-
€T OJUWH eCTeCTBEHHBbIN cnyTHUK — Jlyny. Panunyc JlyHbl
Bcero B 4 pasa meHsle paauyca 3emiu. lloatomy 3em-
JII0 4YacTO HAa3BIBAIOT «JABOMHOM IUIaHeTOi». [loaHBIN
obopot Bokpyr 3emnu JlyHa cosepiuaer 3a 27,3 CyTOK.
3a at0 ke BpeMms JlyHa nenaer oauH 000pOT BOKPYT CBO-
el ocH, I0ITOMY OHa MOBEpPHYTa K 3eMJjie BCerja OJHOU
cropoHoy. Ha BumumMon cropone JIyHbBI MHOTO TEMHBIX

Y4acTKOB, MX Ha3biBaroT Mops. Hanpumep: Mope [lo-

xaer, Mope Scnoctu, Okean byps. JIyHHBIE KpaTephl MOIy4YHId UMEHA U3BECTHBIX Y4€HBIX. Ca-

MBIMH KpPYIHBIMHM KpaTepaMH c JIydeBol cuctemont sisitorces Tuxo, Kennep nu Konepnuk. I'opasie
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XpeOThI MoTydnian HazBanus 3eMHBIX rop (KaBka3, Anbmnebl, [Tupenen u np.). Ha oOparHoii ctopone
JIynel Mopeil Masio. 31eck MHOTO KpaTepoB, Ha3BaHHbBIX B UECTh 3HAMEHUTHIX Jroaei 20 Beka. 13-3a

Majioro TAroteHus Ha JIyHe HeT atMocdepsl.

P Sewas: s [Inanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora
PaaarOf (50 Matests Tudin Wuilwm
Passnpas 1021227 - 12015 o

BOIHBI 3a KpacHOBATbIil OTTEHOK, OOYCIOBJIEHHBIH
HaJIMYMEM B KOpE OKUCIIOB Xkeine3a. [Inanera umeer nsa
HEOOJIbIINX CIYTHUKA HENpaBUiIbHOU (opMbl Doboc u
Jleiimoc («cTpax» M «y)Kac») — CIIyTHUKHU BoitHbL. Ha
Mapce ectb atmocdepa, gaBieHue kotopoit B 150 pa3

cnabee 3emHoro. Iloatomy Ha Mapce OosblIoOi

nepernag Temneparyp ot +25°C  go  -125°C.
PucyHok 13
[IpumeuarenbHOl ocoOeHHOCTHIO Mapca siBisieTcs

OTPOMHBIN kKaHbOH Mapurep mmrHor outd 5000 kM, mupuHo# g0 200 kM 1 TiryouHO# 10 5 kM. Ha
Mapce HaxoauTtcsi camasi Beicokas ropa B ComHeunol cucteMe — Bysikan Onumin BeicoToi 27 kM. B
KoHle 19 Beka utanbsHckui ydu€Hblli Ckuanapeiuii oOHapyKHUJI B TEJIECKOIl JIMHUU, Ka3aBIIHeCcs
MOYTH MPSMBIMU, KOTOpPHIE OH Ha3zBall “‘MapcHaHCKUMH KaHainamu . C TeX Mop yu€Hble MbITAIHChH
HalTH Xku3Hb Ha Mapce. M3MeHeHHne 1BeTa MOBEPXHOCTH Mapca yd€HbIE CBS3BIBAIM C POCTOM
pacTeHMd W CMeHOMl BpeMEéH roja. PeanbHOCTh oOKaszamach mnposzamyHed. Haj moBepXHOCTHIO
MJIAHETHI YaCcTO NYIOT CHIIBHBIE BETPHI, CKOPOCTh KOTOPBIX Aoxoaut jo 100 m/c. HeGonpmias cumna
TSYKECTH TMO3BOJISIET JaXKe pa3peKEHHBIM MOTOKAaM BO3/yXa MOJHMMATh OIpPOMHBIE O0Jiaka MbLIH,
oOpa3ys nbuieBble Oypu. B 70-x rogax mpouuioro Beka ObUIM OOHApY>KEHBI pycila peK, KOTOphIe
OKa3aJiCh BHICOXIIMMHU. B Hacrosimee Bpemst Boja Ha Mapce oOHapykeHa TOJBKO B BUJE JIbJA,
KOTOPBIM HAXOJUTCS B MOJSIPHBIX mankax. Ku3He Ha Mapce Tak U He 0OHapy»XeHa HU B MPOILIOM,
HU B HACTOSLIEM.

3aoanusn

1.HCHOJ’ILSYH TCKCT U Ta6nnuy, ONPCACIINTEC, HAa KAKUEC IBC I'PYIIIIBI MOKHO pPa3ZICIIUThL BCE

IU1aHeTsl o ux Macce. CBO€ pereHnii o60cHyTe.
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OCHOBHbIE XapakKTepucTtuk nnaHer ConHe4vHown
CUCTEMbI

MNnaHera Anaretp | Macca I Opburans { Mepuoa i
obGpawe
HMA, ner

Mepkypui| 0,38

2.BHumarenbHO paccMOTpUTE N300pakeHUsl Ha pucyHke. Ha3zoBuTte mianersl, 0ObsCHUTE

CBOE pENICHHUE.

NnaHeTbl 3eMHON rpynnbl

5 o8 sy
0,53 Paamepbl nnaxer 8
4 panuycax 3emnm

3.CpaBuute noBepxHoctu Benepsl u Mapca. Buecute HalifieHHbIE OTJIMYUS B TaOJIHILY.

Hpez[noxcHTe Ha3BaHUsA CTOJ'I6I_IOB Ta6J'H/II_II>I.

+25°C po -125°C

KanboH MapwHep

» Mopa Onumn-
4 Cambiit GONbLUOK
Bynkax ConHeyHou
cucTembl

4. Onpenenute nuiiHee nousatue B psaay: Oxead byps, Bynkan Onumn, Kpartep Kennep,

Mope Scnoctu. O60cHYHTE CBOE pelieHue.
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5.Bepno nu noetcs B niecue? [loaTBepau cBOM OTBET CIOBaMHU U3 TEKCTA: « Ymeepowcoarom

KOCMOHA8MbL U Meymamenu, ymo Ha Mapce 6yoym 610U yeecmu...»

Tema 6. Llapcmea scusoit npupoowt
«Becv oepommblii mup Kpy2om meus, HA0O MHOU U
Nn000 MHOU NOJOH HEU38ECHHbIX MAlIH.
A 6y0y ux omxpwvlieams 6CHO HCU3HL, NOMOM) YMO
9MO camoe y8leKamenabHoe 3aHAmue 8 Mupe»
B. bBuanku
Bonpocul ona oocysycoenusn:
- CorylacHbl JIM BBl C MHEHUEM TTUCATEINSI, TOYeMy?
- Uto maét xax oMy 4eI0BeKYy 3HaHHE MTPUPOIbI?
- VI3 xakuX HCTOYHUKOB WH()OPMAITUU MOXKHO MOTy9aTh HEOOXOUMbIE HaM 3HaHHMsI O pupoie?

Texcmut 0na umenus:

Yr0 Takoe MXH M JIUIIATHUKH

Mxu ¥ TUIIARHUKY TIOSIBIJIMCh MWJUTMOHBI JieT Ha3ad. OHU KWW elle BO BpeMEeHa JUHO-
3aBpOB, U MO CEW JeHb Ha BajJyHaX, Ha JEPEBbAX U IMPOCTO HAa BIAKHON 3eMJe MOKHO OOHapy-
KUTh 3TH pacTeHus. Mxu o4yeHb pa3HOOOpa3Hbl. Y HEKOTOPHIX M3 HUX TEJO PAaCwIEHEHO Ha CTe-
Oeb U JTUCThS, a Yy HEKOTOPBIX OHO MPEJCTABISIET COO0N €IUHOE TEJIO — CIOEBUIIIE.

Mxu. HekoTopelie ydeHble CUMTAIOT, YTO MXHU NMPOM3OLUIM OT 3€JEHBIX WU OYpBIX BOJO-
pociieli, a HeKOTOpbIe YTBEPHKAAIOT, YTO UX MpPEIKaMu SIBISIOTCA Huzmue ncuaodurel. Tak wim
nHaye, OOJBIIMHCTBO CXOJAATCA HAa TOM, YTO MXHU M JIMIIAWHUKH CTalIH TYIUKOBOW BETBHIO 3BO-
mouuu. To ecTh, BCEBO3MOXKHbBIE MAlOPOTHUKH, I[BETHl U JIEPEBbSI BEAYT CBOIO POJOCIOBHYIO HE
OT HHX, @ OT BBIMEPIIUX MCUIOPHUTOB.

Y MXOB U JNHUIIAHHUKOB HET ceMsiH. OHM Pa3MHOXKAIOTCS CIIOPAaMU — MEJNbYANIINMHU TbI-
JUHKaMH, HE 3alIMIIEHHBIMU OO0OJOYKOM M HE COJepKalluMH NHUTaTelIbHbIX BemecTB. Coemu-
HUTBCS «OTIOBCKAas» U «MATEPUHCKAas» MBUIMHKA MOTYT TOJIBKO B
Bojie. M3-3a 3TOr0 MG OJIHA U3 MUJUTMOHOB NMBUIMHOK MOXET Ipe-
BpaTUTHCS B HOBOE pacteHue. ['opazmo addexTtuBHee Apyroil cmo-
co0 pa3MHOKEHHs, KOTJIa 4acTh PAcCTeHHsI OTIENseTCS U pa3pacra-
ercs. Kcratu, Tak MOryT pa3MHOXKAaTbCsl MPAKTHYECKH BCE pacre-
Husg. OgHAaKoO Tak HOBOE PacTeHHUE MOSBUTCS PSAOM, a CHOPHI BETEP
MOXET YHECTH 32 MHOTHUE KUJIOMETPBI OT PACTEHUS-KPOIUTEISI.

Y MXOB HET KOpHA, €CTh JIMIIb YK€ 3HAKOMBIE HaM BBIPO-

CThI-pHU30UJbI, KOTOPBIMHU PACTCHUC KPCIIUTCA K 3C€MJIC, KAMHIO WJIN




nepeBy. M3-3a 3T0ro MOX HEe MOXKET IOJIy4aTh BOJLY M a30T U3 IO4YBBI. [103TOMY MXH IOCEIAIOTCS
B CBIPBIX MECTax, IZI¢ OHM MOTYT BCEH IOBEPXHOCTBIO BIIMTHIBATH BOJY U IUTATEIbHBIE Belle-
CTBa, PaCTBOPEHHbIC B Hell. Yamie BCcero MXu pacTyT Ha II0YBE, B KOTOPOM MaJl0 IUTATEIIbHBIX
BEIIECTB — Be/Ib 3/16Ch UM HE OyIyT MEIIaTh PacTH APYrue pacTeHUs.

JInmaHuK — 3TO OYEHb MHTEPECHOE pacTeHHe. TouHee, ero U pacTeHUEM HA3BaTh TPYI-
HO. Benp numaiiHUK — 3TO BOJOpOCIU U IpuObl, )kUBYIIME BMecTe. ['pub ymMeeT BIUTHIBaTh BOAY
M a30T W3 MOYBHI, a BOJAOPOCIH, KUBYIIHE HA €r0 TMOBEPXHOCTH, YMEIOT OCYIIECTBIATH (HOTOCHH-
Te3, 00pa3ys M3 BOJBI U YIIIEKUCIIOTO ras3a IOJ JEHCTBHEM COJHEYHOTO CBETa YriaeBoAbl. Takum
00pa3oM 3TH KHMBBIE OPraHU3Mbl OTJIMYHO JOTOJIHAIOT Jpyr npyra. I'pu0d u Bomopocib Tak Xo-
poLIO IPUCTIOCOOMIINCH JIPYr K JPYry, 4TO 00pa3oBali HOBOE pacTeHHE — JMmIaiHuK. Takoe
TECHOE€ B3aUMO/ICHICTBHE HA3bIBAETCSI CUMOMO30M.

Mxy ¥ JIUIIAHHUKY CUMTAIOTCSl OYE€Hb HECOBEPIIEHHBIMH pacTeHHsMH. OJHAKO MUMEHHO
3TO «HECOBEPUICHCTBO» IO3BOJISIET UM KHUTh B TaKUX YCJIOBHSX, /i€ JIOObIE OpYyrue pacTeHHs He
CMOT'YT cymiecTBoBaTb. OHH JIETKO MEPEHOCAT Jake IIIyOOKO€ 3aMOpaXMBaHHWE M IOCIEIYIOLIEe
BBICBIXaHME. biaromapss ToMy, YTO MXM W JIMIIAWHUKA HEBEPOSTHO HENPHUXOTJIMBBL, OHM PacIpo-
CTpaHeHBI 1Mo Bcel rutaHere. OHM pacTyT Jake Ha MoOepexbsix AHTapkTHAbl! YueHble Bo3iara-

JOT Ha JIMIIAHHUK OOJIBIINE HaACKIbI, IbITa’ACh BBIPAIIMBATE 3TO PACTCHUC B KOCMOCCE.

3aoanus:
1. BaumatenbHO paccMoTpuTe pucyHKH. C TOMOIIBIO MOTyYeHHON HHPOPMAIMH JOTIOTHUTE

MMpCIIOKCHUS:

Cmebenv xeowa

Cmebenv naayna
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CNOPOHOCHBIN | neTHWN noGer

| KONOCoK |

\

L | ‘cnopaHrmi

MewywnyaTbl
NUCTbA

ctebenb

|
A T BeCeHHM
KOopeHb = noGer

2. C moMomIbi0 MPHUBEIEHHOTO OINMMCAHUS TUIECEHH MOTPOOYHTE MOKa3aTh, YTO IUIECEHb — TOXKE

TPUOBL.

MNnecHeBblie rpubsbl

Mnecexs NORBNRIWASCA Ha xneda !
APyTi NPoRyXTax
Tome PHGes.
MNnecaut NOXOKA HA CTYASHWCTYIO
NNERKY 1IN KYCONEK
Gapara — NENOr, Caporo, Syporo.
HexoTophie Bitgy
NNECEHN HENONBLIYIOT B ChIPOGENa N
NPHAANNA Colpy
ONPEGENtHHOM BPOMATA. MHOMME BUAEL
nnecnesuix rpiGon
HCHONBIYIOTCA B
MHKDOBHONOTMMECKON
NPOMBILNEHROCTI ANN
NONYHEHKA BUTAMNHOS,
ANTHEHOTINOB, DEPMEHTOR.
CYEPONAMEIX TOPMOHOE.

3.CornacHsl Ji BbI ¢ yTBepkieHHeM: «I pubbl He pacTyT B oropoje»? O60cHyiTe CBOE MHEHHE.

4. Kakue 13 yKa3aHHBIX POJCTBEHHBIX PACTEHUN IpouspacTaroT B Poccun?

[Tnaynsl. CyoUIHBIME 3apOCsIMUA IPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, lansHem
Bocroke.

XBouy. PaciipocTpaHeHbl IPaKTUYECKH 110 BCEMY 36MHOMY L1apy, HO IPEANIOYNTAIOT YMEPEHHBIN
kiuMmaT CeBepHOTo MOJIyIIapHs.

ITanopoTHuku. Berpedarores B necax Azum, Poccun, Mekcuku, Hopseruu.
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7 kaacc
Tema 1. Monekynapnoe cmpoenue meépovix mei, ncuokocmeii u 2a3os. /[ugppysus e 2azax,

HCUOKOCMAX U MEEPOBIX Menax

Texcmul Ona umenus:

Teker 1

BbpoyHoBckoe nBukeHHE — OECOPSAA0YHOE IBUKEHUE MajbIX (pa3MepoM 0KkoJio 1 MKM) ya-
CTHII, B3BEIIEHHBIX B >KUJIKOCTH WM ra3e, MPOUCXOJIIEe MO ACHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKYNT OKpykaromiei cpeasl. OtkpeiTo P. bpoyHom B 1827 1. Buaumeie TOJIBKO MOJ MHUKPOCKO-
IIOM B3BEILIEHHBIE YAaCTHIIbl JBMKYTCSI HE3aBUCHMO JPYT OT APYra U ONHMCHIBAIOT CIOKHBIE 3UT3aro-
oOpa3Hble TpaeKTOpUU. bpoyHOBCKOE /JBIKEHUE HE 0cIabeBaeT CO BPEMEHEM U HE 3aBUCUT OT XU-
MUYECKUX CBOMCTB cpelbl. IHTEHCUBHOCTh ABWKEHHUS YBEIUYMBAETCS C POCTOM TEMIIEPATyphI
Cpelbl U C YMEHBIIEHHEM €€ BSI3KOCTH U Pa3MEPOB YaCTHLL.

B 1908r. XK. Ileppen Hayan konMyecCTBEHHbIE HAOIIOACHMS 3a JBH)KEHHEM OpPOYHOBCKUX
YyacTull o] MUKpockonoM. Kpoieunsie mapuku nout chepuyeckoil GopMbl U MPUMEPHO OJIUHA-
KoBoro pasmepa IleppeH mosyyan U3 TyMMUTYTa — COKa HEKOTOPBIX TPOIUYECKUX J€PEBbEB. DTH
KpOIlIeYHbIE IIapUKK OBLIM B3BELICHHI B TNULEpHHE, cofepxaiieM 12% Boasl. Boopyxusiuch ce-
kyHaomepowm, K. Ileppen oTmedan u moToM 3apucOBBIBa] (KOHEYHO, B CHJIBHO YBEJIMYEHHOM Mac-
mTabe) Ha JucTe OyMaru MOJOXKEHHE YacTHIl Yyepe3 Kaxable MOIMHUHYTH. CoelnHAs MOJIydYeHHbIe

TOYKH MPSMBIMU, OH TOJIy4asl 3aMbICIIOBAThIE TPAEKTOPHUH, TPH U3 KOTOPBIX MOKa3aHbl HA PHUCYHKE

14.

3aoanus:

1. Ilo pucyHky ompeneiauTe CpeaHHe CKOpo-

CTH TpeX OpOYHOBCKHMX YacTHII 33 IepBbIe

10 MuH HaOIIONEHUS.

2. OHpeI[eJ'II/ITe, MNo4YeMy CKOpPOCTHU STHUX 4Ya-

CTHII TI0 BEJIMYMHE W HAIPABJICHUIO Pa3jiu-
YaroTCs MEXY co00i? YKaXUTe HECKOJb-

KO OCHOBHBIX IIpUYHMH O3TOI'0 pPa3jinvu:d,

BBI6paB U3 CIHCKa BO3MOXKHBIN HOMCD

IIPaBUJIBHOTO OTBETA: Pucyrok 14
1 — oHM UMEIOT Pa3IMYHYIO MAcCy; 2 — OHU UMEIOT
pa3nuuHyto GopMy; 3 — UX CTOJKHOBEHHS C MOJIEKYJaMH OKpYKarollel cpesibl HMEIOT CIydailHbIN

Xapakrep.
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3. Kaxk morua Obl BEIMJISIIETh TPAGKTOPUST OPOYHOBCKOW YacCTHIIBI MTPU HAOIIOJCHUU €€ T0-
noxxenus He yepe3 30 cexyHn, a yepes kaxapie 10 cekyna? M300pa3ute BOZMOXKHYIO TPACKTOPUIO
YaCTHUIIbl, HATOKHUB €€ Ha TPACKTOPHIO, MOJYYCHHYIO NPU M3MEpEHUsIX mosoxkeHus: yepe3 30 ce-

KyHZl. CTpenkoit 0003HaYeHO HAINpaBJICHHUE ABMKEHHUSI OPOYHOBCKOW YaCTHIIBI.

6 MKM

Tekcr 2

Mupdysus

Hudody3uto ynoOHo HaOMI0AATh B TYCTHIX Teisix. Takol reib MOKHO MPUTOTOBUTH, HAIOJI-

HUB OaHOuKy 4-5%-HBIM pacTBOpoM kenaTuHa. JKemaTMH cHavajga JO0JKEH HECKOJbKO YacoB
Ha0yxaTbh, a 3aTEM €ro IMOJHOCTHIO PACTBOPSIOT MpPH MEepeMENIMBaHUM, OMyCTUB 0AHOUYKY B TOpsi-
yyio BoAy. [locne oxiakIeHus Mmojydaercsl MouTu Mpo3payHblil reb. Eciu ¢ moMonipo oCcTporo
MUHIETa OCTOPOXHO BBECTH B LIEHTP ATOM Macchl HEOOJBIION KPUCTAIIMK MEepMaHTraHaTa Kajus
(«MapraHIOBKI»), TO KPUCTAJUTHK OCTAHETCS BHCETh B TOM MECTE, IJIe €r0 OCTaBHJIM, TaK KaK r'ellb
HE JaeT eMy ymacTb. YK€ 4epe3 HECKOJBKO MUHYT BOKPYI KPUCTAJUIMKA HAYHET PAcTU OKpallleH-
HBIH B ()MOJIETOBBIN I[BET IIAPUK, CO BPEMEHEM OH CTAaHOBUTCS Bce O0Jible U 00JIbllIe, TOKa CTEHKU
0aHOYKHU He UCKa3AT ero ¢popmy. Takoii ke pe3ylnbTaT MOMKHO MOJTYYUTh M C IOMOIIbIO KPUCTAJIIH -
Ka MEJHOTO0 KYIOpOoca, TOJIbKO B 3TOM CIIy4ae IIAPUK MOJIYYUTCS HE (PHOJIETOBBIM, a TOIYObIM.

Bonpocwl ona oocyscoenusn:

- [louemy oxpamrenHas u3-3a auddysun odbmacts rens umeeT Gpopmy mapa’?

- Kak uamenutcs ¢popma u pazMepbl OKpalIeHHON 00JIacTH MPU YBEIMYEHUU TeMIIepaTyphbl
relis: YBEJIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCA?

- Kak u3menutcs (hopMa okpaiieHHO# 001acT, eciii U3HauYaIbHO CO3JaTh U MOAEPKUBATh
pasnuyuue TeMIepaTyp BepxHeil yacTu eMkocTu (Oosee Harperas) u HUXKHeH yactu (O6ojee Xoloj-
Has)?

3aoanusa:

1. M306pa3uTe Ha pUCyHKe MpeanojaraeMmyro GopmMy OKpalieHHOH 001acTH reds.

Tema 2. Mexanuueckoe osusxcenue. I'uopoycunumens

Texcmur 01 umenus.
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Teker 1

«Ilocne obena morona Oblia apkasi; Mbl IEPELUIM B CaJ W MWIHA Yail IO TeHbIO HECKOJIb-
KUX 51070Hb. Mexy npounM c3p Mcaak ckazan MHe, 4TO TOYHO B TaKOH )K€ 0OCTAHOBKE OH HAXO-
JIWJICS, KOTJIa BIIEPBbIE €MY MPUILIA B TOJOBY MbICIIb O TAroTeHnu. OHa ObuIa BbI3BaHA IaJICHUEM
s0JI0Ka, KOT/1a OH CHJIEJN, MOTPY3UBIINCH B JAyMbl. [loduemy sI6J0KO Bcerna majgaeT OTBECHO, TOY-
MaJl OH Mpo ceds, IoYeMy He B CTOPOHY, a Bcerja K LeHTpy 3emiin. [{oykHa CyliecTBOBATh MPUTSI -
raTejipHas CWjia B MaTEpUU, COCPEOTOUYCHHAs B LIeHTpe 3emin. Ecinu Marepust Tak TSHET APYryro
MaTepHIo, TO JAOJDKHA CYILIECTBOBATH MPONOPLMOHAIBHOCTE €€ KosnyecTBy. [loaToMy s16510K0 mpu-
TATUBAeT 3eMIII0 Tak ke, Kak 3emis si01oko. JloykHa, cienoBaTellbHO, CyHIIECTBOBATh Cuja, IO-
noOHas TOM, KOTOPYIO Mbl Ha3bIBa€M TSKECTbIO, IPOCTHpArOIIasics 10 Bceil BeenenHoiy.

Bonpocul ons obcysymcoenusn:

- O uém roBopurcs B Tekcte? Kak ero MoKHO 03aryiaBuTh?

- Kakoe coObITHE, €cii BEpUTH paccka3sy, Bei3Baio y M. HpioToHa MBICIB O TSTOTEHUN?

- 'te B 3TOM pacckaze TOBOPUTCS MO CMBICITY MOYTH TO € CaMO€, YTO HAIMCaHO U B y4eO-
HuKe: «['paBUTAIMOHHOE MPUTSHKEHHUE JTI000T0 Tena MpOsBIIIETCS TEM 3aMeTHee, YyeM OoJIbIIe ero
Macca»?

- OCHOBBIBasICh Ha TOM, YTO OIMUCAHO B 3TUX BOCIIOMUHAHUSX, ClIeNajdu Obl Bbl HA MecCTe
Hplo-ToHa BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUS WM TOJBKO O CYHIECTBOBAHUU TITOTEHUS
MeXIy 3emieit u apyrumu tenamu? OTBET 000CHYHTE.

3adanue:

Haiimure B MHTEepHETEe MM OymMakHBIX McTOYHMKaX MH(popmanuio o6 M. Herorone. Uem
3HAMEHHUT ITOT BEJIMKUN yUEHBIN, KPOME TOTO, UTO I10 JIET€HE OH OTKPbUI 3aKOH BCEMHPHOTO TATO-

TEHUs, KOTJla eMy Ha roJIOBY yrajo si6Joko?

Teker 2

[lepBbIil MaTeHT, CBA3aHHBIA C THUIAPABIMYECKHM YCHUJICHHEM, ObUI moiiydeH Dpenepukom
Jlanyecrepom B BenukoOputanuu B 1902 romy. Ero w3o0peTeHne mpencTaBisiio coOOM «yCHIH-
TEJBHBI MEXaHU3M, MPHUBOJAUMBINA MMOCPEACTBOM THAPABINYECKON dHeprun». B 1926 rony uHxe-
Hep [Iupc Dppoy npoaeMoHCTpUpoBan B Komnanuu [>keHepan MOTOpC THAPOYCUITUTENb PYJIs.

OpHa 13 BO3MOXXHBIX KOHCTPYKIIUN aBTOMOOHMIBHOTO THAPOYCHIIUTENS PYJsi, HA3bIBAEMOTO

30JI0THUKOBBIM, H300paXkeHa Ha pUCYyHKe 15.
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: ) (1)

O1 1l Kanans: ruapopacnpenenurens (3)
(6) K

HACOCA Ko

g PRPNN o

(2)

Pabousii nopiucHs

BrixonHoe 3sesH0 (5)

PucyHok 15

B sro0i1 cxeMe mepemelieHue yrpapisitomield pykosTku (1) BIpaBo uepe3 MeXaHHYECKYIO
CBSI3b BBI3BIBAET CMELICHHUE 30JI0THUKA (2) Takxke BrpaBo. [Ipu 3TOM OTKpBIBatOTCSI KaHAJbI 30J10T-
HUKOBOT'O rujipopacnpenenutens (3), B pe3yabTaTe 4ero r'upaBialuecKas kKHUJIKOCTh OT Hacoca Io-
na€Tcs B MpaBylO MOJIOCTh ruapoasuratens (4). B aToil monocTy rugpouuauHApa BHEIIHUM Haco-
coM co31aéTcsl M30BITOYHOE JIABIICHUE, M, KaK CJIEACTBHE, BHIXOJIHOE 3BeHO (5) NBHMIKETCS BIPABO,
TO €CTh B TOM JK€ HaIlpaBJIeHUH, 4yTo U pykosTka (1). [TockosibKy BbIXOHOE 3BEHO (5) HKECTKO CBS-
3aHO C KOPITyCOM pactpenenuTens (6), To mepeMelieHne BBIXOAHOIO 3B€Ha BbI3BIBAET TAKOE K€ IO
BEJIMYMHE IEepeMEelLIeHUEe KOpIlyca paclpenenuTens. B pesynbraTe cMelieHus Kopiyca pacrpese-
JUTENs, KaHais! (3) B THApOpacipeAeanTese NepeKpbIBAIOTCS NOACKaMU 30JI0THUKA U MOJ1a4a KU/l -
KOCTH OT Hacoca B MOJIOCTh THAPOLMIMHIpA Npekpamiaercs. Takum o0pa3om, U ynpasistomas py-
KOSITKA, U BBIXOJIHOE 3BEHO YCTPOMCTBA IBUXKYTCS CUHXPOHHO. OIHAKO 3a CU€T TOro, YTo YCHIIUE
Ha BBIXOJHOM 3BEHE CO3/aETcs 3a CU€T JaBJIEHUs, pa3BUBAEMOI0 HACOCOM, TO 3TO YCHJIME MHOIO-
KpaTHO 00JIblle, YeM YCUIIUE, IPUKIIabIBaeMoe K pykosaTke onepatopoM. Koaddunuenrt ycunenns
CIIEAAIUX TUAPOIPHUBOJOB MPAKTUYECKH HEOIPAaHMYEH, U MOIIHOCTb BXOJHOTO CHUTHAJIa MOKET

OBITE YMCHBIICHA 1O HUYTOXKHO MaJIOH BEIUYHHEL

3aoanusn:

1.Ompenenure, Kyaa OyaeT ABUTaThCsA BBHIXOJAHOE 3BEHO MPU MEPEMEIICHUH PYKOSTKH Blie-
BO?

2. Ilonymaiite, ecnu JaBleHUE TUAPABINYECKON >KHJIKOCTH, CO3/1aBa€MOE BHEUIHUM HAco-
COM, YBETTUYHTh, TO KaK H3MEHHUTCS CUjia, eHCTBYIOas Ha paboymii MopiieHs?

3: Byaer nu octaBaThCsl MOCTOSTHHOW CHIIA, IEHCTBYIOIIAs HAa paOOuyuii IOPIIEHb BO BpeMs

MEPEMCIICHUA PYKOATKU ITPU OTKPBITHIX KaHAJIAX rnnpopacnpez{eHHTeHﬂ?

Tema 3. 3emna. Ammocepepnvie aenenun. Mupoeoii okean. /lagienue 600bl 8 MOPAX U OKeAHAX.
Hccneoosanue ona mopeii u oxkeanos
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Texcmul Ona umenu:
Teker 1

OOpatuTe BHHMaHHE, KaKO€ MHTEPECHOE SBICHHE MOXXHO HaONIONaTh, UCIOJB3YS CaMo-
JIENIbHOE MPOCTOE YCTPOMCTBO.

Heo0x0auMo B3ATh SIIUK, B OJHON U3 CTEHOK KOTOPOTO CIeNaTh OTBepcTHe auamerpom 10
caHTUMETPOB. [IpOTHBONOJIOKHYIO CTEHKY HaJI0 CHATH U 3aTSHYTh yIPYrou mieHkou. Ecim Ttenepp
HaIOJIHUTh ALIUK JBIMOM, CKaXX€M, U3 «CYXOro JbJia», U IIEJIKHYTh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCSI Bpallarolleecs TYMaHHOE KOJIbLIO.

OO0pa3zyroTcsi Takue KoJjblla OT 3aBUXPEHHUI BO3[ayxa y KpaeB oTBepcTHs. Bo3Hukimas «3a-
KpYyTKa» CIoco0OHa 3aMETHOE BPEMsI COXpaHiITh GpopMy Kosblia. HamoBuuBIINCE, MOXKHO JOOUTHCS
TOT0, YTO KOJIbI[a OyIyT TOTOHSTH, YAAPSTh UM NPOXOJUTH APYT Yepe3 Apyra.

B npupone 3aBuxpeHusi, npasja, y)ke€ HE KOJIbLIEBbIE, IOPOKIAIOTCS, K IPUMEPY, BOCXO-
JSIIMMU IOTOKAMH HarpeToro Bo3jayxa. JTo sIBJIEHUE YacTO BCTpedaeTcs B MycThIHAX. [logHnMasch
BBBICh, BO3JIyX 3aKpYYHMBAETCs, BTSATHBAsl B ce€0sl MECOK U MbUIb, KOTOPbIE BBIIAIOT pa3Mepbl dTUX
BpAIIAIOIIMUXCS] BO3AYIIHBIX CTON00B. VX Ha3pIBaloT cMepuHu. briBaeT, 4To OHU TOCTUTAIOT JAECAT-
KOB METPOB B IIHPUHY U COTEH B JNMHY. Takne cmepun, HazpiBacMble B CeBepHON AMEpHUKE «TOP-
HA/10», CIOCOOHBI BbI3BAaTh HEMaJIbIe pa3pylieHus. X cuiibl XxBaTaet, YTOObl IEPEHOCUTH JI0Ma.

Ho ecth u puckoBble JIOOUTENN cCMepUe — TuTaHepucThl. M ymaercs Tak HCIIOJIb30BaTh
BHUXPEBOE BpallleHUE BO3/yXa, YTO OHO MOJHUMAET IJIaHepPhl Ha OOJIBIIIYIO BBICOTY.

Brl MoXxeTe W caMu yCTpOUTH HEOOJIBIION MBUILHBIM CMEPY, €CIM TMOKPYTHUTE JOMICUKON
BOJIM3U HArpeToro y4yactka 3eMJIM Wiu acQalbTa.

3aoanusn:

1. Beigenute cocTaBHbIC YacTH B IIPEJICTABICHHOM TEKCTE, YCTAHOBUTE MEXK/1y HUMHU B3au-
MOCBs13U. O3arjaaBbTe TEKCT.

2. Crienaiite puCyYHOK CaMOJIeIbHON YCTAaHOBKH, C MOMOIIBI0 KOTOPOM MOKHO MOTYYUTh
BpalllaloIrecs TyMaHHble KoJbla. M300pasute Komiblia:

- KOTOPBIE JOTOHSIOT JIPYT JIpyra,

- KOTOPBIE IPOXOAAT APYT Yepe3 Ipyra.

3.Ilepeuncaure, Kakue HayKH cieayeT U3y4uTh, YTOOBI 3aHUMAThCS UCCIIeI0BaHUEM TOPHA-

0.
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Texer 2

DXO0JIOT MpeACTaBIIsAeT cO00i MprOOP, KOTOPHIN MCIIOJIB3YET YAbTPA3BYKOBBIC BOJHBI JUIS
HCCIIEIOBAHUS CTPYKTYPHI U penbeda JTHa, 00HAPYKEHHUS [TOIBOTHBIX 0OBEKTOB U PHIOBI. DXO0JIOT
COCTOHMT M3 JIByX YacTel — JaTurKa, COAEPIKaIIero yCTPOHCTBa epeaayn U mpuemMa yiabTpa3ByKo-
BBIX BOJIH, U AUCIUIes. JlaTuuK ycTaHaBIMBACTCS HA THUILE Cy/IHA HIKE BaTepPIUHUH (YPOBEHb I10-
rpyXeHust cyaHa). /laTyrk nochljIaeT CUTHANIBI B CTOPOHY JTHA U TIPUHUMAET CHTHAJIbI, OTPa)KCHHbIC
OT JIIOOBIX MpensATcTBUH. [laHHbIe OT AaT4nKa 00padaThIBAIOTCS U BBIBOJATCS HA SKPaH JHCILICS B

BUJIC JBIDKYIIETOCS rpadudeckoro n300paxeHus JHA U BCEX 0OBEKTOB Ha MMyTH CUTHAIA. DTO 03~

- — T ——TE T

BOJIIET cOOpaTh nH(popmarnno 000 BceM, YTO €CTh B TOJIIE
BOJIBI.

3aoanusn:

1.lna mocTpoeHus: n300pakeHusi 1Ha U OOBEKTOB Ha
IyTU CUTHAJAa HEOOXOAUMO BBIYUCIUTH PACCTOSHUE OT JaT4U-
Ka-u3J1ydaTelis yIbTPa3BYKOBBIX BOJIH JIO MPENSATCTBUA. YIIb-
TPa3BYKOBBIE BOJHBI PACIPOCTPAHSIIOTCSA B BOJE CO CKOPOCTBIO
okosio 1500 m/c. YkaxkuTe, 4TO TOJDKEH U3MEPUTDH IXOJIOT JIJIst

MTOCTPOCHUS N300paxKeHus?

2. AMepukanckuii yuenslii P. Capmact B 2004r. yTBepskai, 4To OOHAPYKUI JIETSHIAPHYIO
Atnantuny B CpeausemHoM mope, 6iu3 Kunpa. OH npoBen uccieoBaHue MOBEPXHOCTH 3€MIIM Ha
rryouHe 1.5 ThIC. M ¢ TIOMOIIBIO X0J0Ta U 0OHapykuJl 6osee 70 coOBMaeHU C ONMUCAHUAMH AK-
ponois ATJIAaHTU[BI: MHOTOKHIIOMETPOBAs CTEHA, XOJIM, OKPYXEHHBIH BajloM, TTyOOKHE PBBI, a
TaKoke Oepera BeICOXIIEH pekr. HapucyiiTe yrpoleHHyo cXeMy ero UCCIeI0BaHHH.

3. B Mopckoii Bojie CKOPOCTh YIbTPa3BYKOBBIX BOJIH YBEJIMYHBACTCS C POCTOM JABJICHUS.
OmnpenensemMoe 7X0JI0TOM PacCTOSTHUE JI0 IHA OyAeT OTJINYaThCsl OT UICTUHHOTO?

Bribepure npaBuIIbHBINA OTBET:

1) ono Oyxet GoJbiiie, 2) OHO OyaeT MEHbIIIE, 3) OHU OYIYT PaBHBI.

Tema 4. Hceneooganue mopeii u oxkeanos. Mapuanckas énaouna

Texcm Onsa umenusn
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Mapuanckas BmajguHa — IriIyoovaiiiiiee MECTo 3eMHOU MOBEPXHOCTH. PacmonoxeHo oHO Ha
3anaaHou okpanHe Tuxoro okeana B 200 kuioMeTpax BocTouHee MapuaHCKOTO apxunenara. Yue-
HBbIe-OKeaHorpadbl J0Jroe BpeMs MbITAINCh Y3HATh €€ HCTHHHYIO TIyouny. VccienoBanus pa3sHbIX
JIeT aBay pa3Hble 3HaYeHHA. Jle7lo B TOM, 4TO Ha TaKOH KOJIOCCATBHOM TIIyOWHE TUIOTHOCTH BOJIBI
YBEJIMUUBAETCS MO Mepe NPUONIMKEHHUS KO JIHY, IO-

3TOMY U CBOMCTBA 3BYKa OT 3XOJIOTa B HEH TOXKE Me-

Haorcd. [IlpuMeHuB BMecTe ¢ 3X0j0TaMH OapoMETpBI v, Moo %0
¥ TEPMOMETPHI Ha pa3HbIX YpoBHX, B 2011 roay ObL10 2600 73 7', 0 =
YCTaHOBJIEHO 3HadeHue riyounsl 10994 + 40 metpos. 250014 Il
JlaBneHue Ha JHE MOJBOJHON PaCCEIUHBI COCTABISAET 2400 5544
1072 atmocdepsr, wm 108,6 MITa. 2300 L —T —

3a BpeMs, MpOILIEIIIee C MOMEHTa OTKPBITUS 2100 3038
riy0oyaiiiiero KaHbOHA, YAAYHO JOCTUYbL €ro JHa 2000 | ~
yZlaBajoch TOJBKO uYeThpe pasza. B 1960 roxy riy6o- 1900 s 1039
KOBOJIHBIN Oatuckad «Tpuect» BHEpBbIE B MUPE CITY- 700 v L 4 ‘iﬁ'
CTUJICA Ha caMo€ JHO MapuaHCKO# BIAJUHBI C TBYMSI 7600 L~ 'l
naccaxxupamu Ha Oopty: neirenantom BMC CIIA 1500 ’/’/ !
Jlonom YoummeMm u mBeinapckum okeanorpadom XKa- 740{9 20 40 60 80 100 720 t.°C

)
koM [Tukapom. B 90-e rozsr sxeno6 ucciaemnoBai sSmoH-

ckuii 6ecnmnoTHbIN 3001 «Kaiko», mpuHecmmii co qHa MPoObI Uila, B KOTOPBIX OBLIH 0OHAPYKEHBI
OaKTepuu, YepBU, KPEBETKH, a TAKXKE KapTUHKH J0ToJie HeBeqomoro mupa. B 2009 romy mokopuin
0e31Hy aMeprKaHCKU poOoT Nereus, MOIHSABIINKA CO JHA TPOOBI WiIa, MUHEPAIIBI, 00pa3Ilbl ri1y00-
KOBOJTHOH (ayHbI 1 (oTO obuTareneit HeBenoMbIX ryouH. B 2012 roxy B 6e31HY B OJIMHOYKY CO-
Bepiwi norpyxenue Jhxeitmc Kamepon — aBrop «Turanuka», «Tepmunaropa» u «Apartapay». OH
MpoBeN Ha JIHE 6 yacoB, coOupasi MpoObl TPyHTa, MUHE-  3aeucumocmb ckopocmu yabmpaseyka (vacmoma 12 Mru)
8 60o0e om OaeneHuUA U memnepamypol

panos, dayHsl, a Takxke aenas gororpaduu u 3D Bumeo-
cbeMKy. Ha ocHOBe 3TOTO MaTepuaia 661 co3nad GuibM «Bbi30B Oe3HEN.

3aoanusn:

1.1 BBIYHCIEHUS TUIPOCTATHYECKOTO IaBJICHHS BOJAbI Ha JHE MapuaHCKOW BIaIHHbI
p=pgh HE0OX0IMMO 3HATH MIOTHOCTH MOPCKOI BOBI (IPH HOPMAJIBHBIX ycrnoBusx p=1028 kr/m3),
ry6uny Brnaguael h=10994 M u yckopeHue cBo6oHOTrO majeHus g=9,8 m/c®. BplumcieHus aioT
pesynbraTt okosio p=110 MIla. O0bsicHUTe, MOYEeMYy peanbHOE JaBieHHE OyJeT MPEBbINIATh MOJY-
YEHHBIN pPe3yNIbTaT BEIYUCICHUI?

2. B Mopckoii Bojie CKOPOCTh yIbTPAa3BYKOBBIX BOJIH 3aBUCHUT OT TEMIIEPATYpPbl, CONEHOCTU U

riryOuHsl. [Ipu HOpMaJIbHOM JTaBJIEHUH M TEMIIEpaType OHa COCTaBJIsIeT B cpeaHeM okojio 1500 m/c
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" YBCIMYHUBACTCA C POCTOM JJABJICHHA. Ecnmm Bo3MOKHEI HU3MCPCHHUA BPCMCHU IMPOXOKACHUA YIIb-
TPa3BYKOBOTO CHTHAA 3XOJIOTa a J0 JHA BMAJWHBI U 0OPATHO MOCIE OTPAKCHHUS, KaK BBIYUCIIUTH
ee rmyouny? [IpemioxuTe CBOM arOpUTM pacyera.

3. B Mapuanckom xeno0e Ha TIyOMHE OKOJIO JIBYX KHUJIOMETPOB KIIYOSATCS «UepHbBIE KY-
PUIBIIHUKN» — UCTOYHUKHA FCOTCpM&JIbHOfI BOABI C CCPOBOAOPOJAOM U APYIrMMHU BEIICCTBAMH, KOTO-
pBI€ TIPU KOHTAKTE C XOJIOJHOW BOJIOW MPEBPALIAIOTCS B YepHbIE Cynb(uabl. [IBrkeHue cyabQu-

HOW BOJBI HAIIOMHUHAET KIyObl YEpHOTO JbIMa. TemriepaTypa BOJIbl B MECT€ BHIOpOCA JIOCTHraeT

450° C.

Ha cesepe KaHBOHa"paCHOJ'IO}KeHBI «Oenble KypUJIBIIUKNY) — Tel3epbl, U3BEpraroiue xKusi-
KU yriekucneii ra3 npu temmeparype 70-80° C. I'opsiune MCTOUYHHMKU «IOJOTPEBAIOT JICASTHBIE
BO/JIbI, TIOJIEPKHUBAs J)KU3Hb B Oe3/lHE — TeMIiepaTrypa Ha AHe MapuaHCKoOW BIaJuHbl HAXOAUTCS B
npenenax 1-3° C. IToyeMy okeaH B 30He BBIOpOCA TeoTepMalbHBIX BoJ Temreparypoit 400-450°C

HE 3aKUIIaeT?

Tema 5: Yenosek u 300posve

Texcmul 015 umenusn

Teker 1

CunTtaercs, 4TO cCUCTEMaTHYECKUEe, HO YMEpEeHHbIe (PU3NUECKHUE YMpPaKHEHUS TOJE3HBI IS
HaIIero 370poBbi. Bo BpeMs TPEHHPOBKH MBIIIIBI PACXOAYIOT OOJbIIOE KOJHMYECTBO SHEPTUU U
TpeOyIOT OONBIIOTO KOJIMYECTBA MUTATENbHBIX BEUIECTB M KHUCIOPOAA, KOTOPBIE IOCTaBISIOTCS
KpoBbI0. UTOOBI 00ECHeUnTh MBIIIIBI BCEM HEOOXOJWMBIM, YBETUYMBACTCS UX KPOBOCHAOXKEHUE.
Bo Bpems TpeHUPOBKU KUPBI HE OTKIJIAJBIBACTCSA B MBIIIIAX, a, HAOOOPOT, PaCIIETISIOTCS IS 110 -
JIy4EHUS SHEPTHUHU.

3adanue: Bripazute CBOE OTHOLIECHUE K CIEAYIOIMNM yTBepxkAeHUAM: «/Jla nnu Her»

a. CucreMmarndeckue GU3NIECKHE YIIPAKHEHHS CKOPee TOJIE3HbI, YEM BPETHBL.

0. OusnyecKkue ynpaKHEHUs TOJE3HbI IS MPoQUiIakTUKK 3a00JI€BaHUN Cep/Ia U COCYIH-

CTOU CUCTEMEBI.
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B. du3nyecKkue yrnpaxxHeHUs NPUBOJAT K IPABUIILHOMY ITUTAHHUIO.

r. ®usnyeckre ynpaxHeHUs] TOMOTAIOT U30€KaTh JIUIITHETro Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBymue y Hac BO pTY, SBJSAIOTCA NPUYMHOMN Kapueca 3yo6oB. Kapuec cran

npobiemoil ¢ Havama 18 Beka, korja caxap cTajql JOCTYHHBIM Onarofapsi yBEIMYEHHUIO €ro

IMPOU3BOJACTBA U3 CaXapHOI'0 TPOCTHHKA.

B HacTosimiee BpeMst Mbl MHOTOE 3HaeM o kapuece. Hanpumep:
bakrepuu, KOTOpBIE SABIAIOTCS IPUYUHON Kapueca, IUTAKOTCS CaXapoM.
Caxap npeBpaiaercs B KUCIIOTY.

Kucnora noBpexxaaer noBepxHOCTh 3y0O0B.

Uucrtka 3y00B MOMOTraeT NpeJoTBpaTUTh Kapuec.

Bonpocul ona oocyyicoenusn:

- Kaxkosa posb Gaktepuii mpu kapuece 3y0oB?

3aoanusa:

1. Ha rpaduke noka3zano nmoTpeOIeHUE caxapa U YUCIIO CIydaeB Kapueca B pa3HbIX CTpaHax.

Kaxnas crpana Ha rpaduke mpencraBiieHa Toukoi. Kakoe w3 ciemyromux BbICKa3bIBAHWUW TOJ-

TBEpK1aeTCsl JAHHBIMU, IPUBEACHHBIMH Ha rpaduke?

a

0

0
Cpegnee yncno 3y608, noBpemaexHbix

KapHeCoM, Ha Yenoaexa B padHbix CTpaHax

B HEKOTOpBIX cTpaHax JIOAW YHUCTAT 3yObI Yallle, YeM B IPYrUX CTpaHax.
Uewm GobImie T0M €T caxapa, TeM 0oJiee BEpOsITHO, UYTO Y HUX OyJIeT Kapuec.
B nocnenHue rogap BO MHOTHX CTpaHAX YBEIHMYMIIACH YaCTOTA 32a00JIEBaHHIA KAPHECOM.

B IMOCJIEAHUE I'OAbl BO MHOTHUX CTpaHax l'IOTpe6J'ICHI/Ie caxapa yBCJINYUJIOCh.

CN®

Wea U
1

- N

20 40 60 80 100 120 140

CpeaHee sHayeHme norpebtneHmna
caxapa
(B rpaMmmax Ha Yenoeeka s
Aeuns)
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2.0T™MeThTe TOJTBKO OJHY KJIETKY B K&KJI01 cTpoke: Hackoabko BaM HHTEPECHO y3HATH CJie-

nytomiee? I'ie v Kak BBl MOKETE 00 3TOM y3HATh?

O4YCHb MHTCPECHO | UHTCPECHO | MAJIOMHTCPECHO | HC UHTCPECHO

a) Y3HaTh, KaK BBITJISIAT IO MUKPO-
CKOITOM OaKTepHH, pa3pyIaroIue 3y-
OBl

0) Y3HaTh O CO3JJaHNH BaKIIMHBI,
MpenoTBpaIlaIoIIel Kaprec 3y0oB

¢) [lonsTh, Kak nuila, He coeprKalas
caxapa, MOXKET CTaTh IIPUYMHON Kapue-
ca 3y0oB

8 kiace

Tema 1. Dnexmpuueckue aenenus.

Texcmut 0na umenus:

Teker 1

DKCHepTy Janu o0paser] HEeM3BECTHOTO TBepAoro BemecTBa. OH XOYeT 3HATH SBJSETCS JIU
BEIIECTBO METAUIOM. MeTayuibl B TBEPJOM COCTOSIHUM WMEIOT KPHUCTALTMYECKOe CTpoeHue. B
y371axX KpPHUCTAJUIMYECKOM pEeHIeTKH MeTajula pAaCIOJIOKEHbl TOJOXKUTENbHbIE HOHBI, a B
MPOCTPAHCTBE MEXAY HHUMHU JBWXKYTCS CBOOOIHBIE »HleKTpoHbl. Ecianm B Meramne co3naTh
AIIEKTPUYECKOE T0JI€, TO CBOOOHBIE 3JEKTPOHBI HAYHYT ABUTAThCSA HAIMPABJICHHO O] ACHCTBHEM
AIEKTPUUECKUX CUJl. BO3HUKHET 31IE€KTPUUECKU TOK.

HcTouHuk TOKa, MPUEMHUKH, 3aMBIKAIOIIUME YCTPOICTBA, COEOUHEHHBIE MEXAy co0oi
MIPOBOJIAMH, COCTABJISIIOT MPOCTEHUIIYIO 3JIEKTPUUECKYIO 11eTb. UTOOB!I B Lienn ObLI TOK, OHA JOJDKHA
OBITH 3aMKHYTOM.

3aoanus:

1. 3anummure OAHO CBOKCTBO, KOTOPOE MOKET YBHAETh M MPOBEPHUTh DKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOKET OMPENEINTh, SBISIETCS JIM BEHIECTBO MeTaioM. Bocmonb3yiiTech
uH(popMalren U3 HUKEMPEICTaBIEHHOTO TEKCTa.

Teker 2

['pynma GpuTaHCKUX YYEHBIX pa3padaThIBaeT KYMHYIO» OJICXKY, KOTOpasi IOMOKET JETAM
C OTKJIOHEHHUSIMH B Pa3BUTHU «3arOBOPUTHY. PebeHKka, 0JIeTOro B KUJIET U3 YHUKAIBLHOTO DJIEKTPO-
TEKCTHUJIS,, KOTOPBIN MOJCOSMHEH K CHHTE3aTOPy PeUH, MO>KHO Oy/IeT MOHSITh MPOCTO MO €ro Mo-
CTYKUBAHHIO 110 YYBCTBUTEIHHON K MPUKOCHOBEHUIO TKAHHU.

Martepuan cienan u3 0ObIYHON TKAHU, MEPETIETEHHON COIePKaIl[UMH YTOJIb BOJJOKHAMH,
KOTOpBIE MOTYT MPOBOJIUTH dNIEKTpHUUecKuii ToK. [Ipu HaaBMTuBaHUU HA TKaHb, CUTHAJ, IPOXOIsi-
U Yepe3 BOJOKHA-TIPOBOIHUKHU, YCUIIUBAETCS, U KOMIIBIOTEPHBIN 3JIEMEHT MOYKET OMPEACTUTh

MCCTO IMPUKOCHOBCHU HA TKAHU. OTOT BIIEMEHT MOXKET YIIPABJIATDH JIFOOBIM NOoACOCAMHEHHBIM K
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HEMY 3JIEKTPOHHBIM YCTPOHUCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT ABYX CIIMUEYHBIX KOPOOKOB.
«['maBHOE 3aKIIIOYAETCS B TOM, KaK MBI [IEPEIIETAEM TKaHb U [IEPEIAEM YEPE3 HEE CUTHAJIBL: Mbl
MO>KEM BILIECTH CIIELUAIbHBIE BOJOKHA B Y)K€ CYIIECTBYIOIINE PUCYHKH TKAaHEW TaK, YTO Bbl 3TOTO
HE 3aMETUTEY, - TOBOPUT OJIMH U3 yueHbIX. He moBpeaus marepuai, ero MoXHO CTUPATh, HAMAThI-
BaTh BOKPYT MPEIMETOB WM CKJIbIBATh. Y YCHBI TOBOPUT TAKXKE, YTO MATEPHUAT MOYKHO 3aITy-
CTUTb B JICLIIEBOE MACCOBOE IIPOU3BOCTBO.

Bonpocul ons obcysycoenusn:

- MosHO J11 KauecTBa MaTepuaia, 0 KOTOPhIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C ITOMO-
IIbI0 HAYYHOTO dKCIIEpUMEHTa B Jaboparopun?

- MoxHo 11 MaTepuain cCTUpaTh, HE IOBPEAUB €ro?

- MosxHO 11 MaTepHuall IOBPEIUTh, HAMATHIBASI €70 BOKPYT MPEIMETOB?

- MoxHO 11 MaTepuan CKJ1aabIBaTh?

- MoxHO 11 MaTepuan 3alyCTUTh B MaCCOBOE MTPOU3BOJICTBO?

Tema 2. Xumuueckue npoyeccol. IneKmpoius.
3aoanusn:
1. OnumuTe ABa mpoliecca, KOTOpble MOTJIM Obl BbI HAOIIOAATh BO BPEMS XHMHUYECKOM pe-
aKIUH:
YdeHUK BBICHITNAl HEMHOTO TIOPOIIKA B TPOOHUPKY. 3aTeM OH T00ABUII B TIOPOIIOK KHIKOCTH

1 B30oJaTaN npooupky. [Iponsomina xumMuaeckas: peaxiusi.

Texcm oa umenusa:

DJIeKTPOJIN3 AJTIOMHUHUS

[To conepskanuio B 3eMHOM KOpe aTIOMUHHI 3aHUMAET IePBOE MECTO CPEld METAJIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOUT U3 aTfOMUHKS (U1 CPaBHEHHS, COJCPIKaHKe jkene3a B Hell — 4, 2%).
OpHako 3TOT XMMUYECKU aKTUBHBIM METal HE MOXET CYIIECTBOBATH B CBOOOJIHOM COCTOSIHUM U
BCTPEUYAETCS TOJILKO B BUAE Pa3NUYHbIX coeAuHEeHUH. OCHOBHAs MX Macca MPUXOAUTCA Ha OKCHUJL
amomunus (Al203). OTo coenuHeHre B 00MXOJIe OHO HA3BIBAETCS TJIMHO3EMOM, WUIIU MPOCTO TJIH-
HOM.

B konme 19 Beka Obuta pa3zpaboTaHa TEXHOJOTHS MPOMBIIUIEHHOTO 3JIEKTPOIUTHYECKOTO
MIPOM3BOJICTBA ATIOMUHUS U3 TIMHO3€Ma, MMOMEIEHHOTO B PACIIIaBICHHBIN KPUOIUT (PEAKUl MU-
HepaJll C CYIIECTBEHHO MEHbIIIEH TeMIepaTypoi MJIaBJICHUs, YeM y TIIMHO3eMa).

3J'ICKTpOJ'IPI3 TJIMHO3CMa NPOU3BOJAT B J KUJIKOM KPHUOJIMTE B 3JICKTPOJIN3CPE:
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Puc. Cxema snexTpoinusepa it MOJydeHUs: aTlOMUHHUS.

DNeKTpon3ep UMEET KaToJHOE M aHOAHOE ycTpoiictBa. KaTtoaHoe ycrpoiictBo - 1 mpen-
CTaBJIsIeT cOOON BaHHY B CTaJbHOM KOPITYCE, 3aKPBITHIM MU3HYTPHU YrojbHbIMH Onokamu. K yronb-
HOMY JJHY BaHHBI NOJKJIIOUYCHBI MCAHBIC IIWHBI JJIA OTBOJA SJICKTPUYCCKOI'o TOKA. B mponecce pa-
OOTBI ANEKTPOJIN3Epa HA JHE BaHHBI, CIy)Kallell KaToJgoM, COOMpaeTcs KUIKUN alfOMUHUNA. AHOA-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIBHO YCTAHOBJICHHOI'O aHOJ1a, HWKHSASI 4acTh KOTOPOTO IO-
Trpy)XeHa B JEKTPOJIHUT. DIEKTPOIUT COCTABISAIOT U3 KPUOJHUTOTIIMHO3EMHOTO PacilyiaBa, B KOTOPOM
coaepxutcs 8...10 % rouHo3eMa. K aHOMy MOABEACH MOCTOSIHHBIN AJIEKTPUUECKHU TOK, KOTOPBII
WCIIONIB3YETCSI B TPOIECCE DJIEKTPOJIM3a, a TaKXKe TMOIIEPKUBACT TEMIIEPATypy dJIEKTPOJHUTA
950...970 °C 3a cuer JOKOYJIEBA TEIJIA, BBIACISIOMIETOCS B CJIOE AJIEKTPOJIMTA MEXKIY aHOJIOM M Ka-
toqoM. [ToabemMHBIN MEeXaHU3M - 3 TepeMeIlaeT aHo I 0 MEPE €ro CropaHus BHU3Y. Uepes3 mThipu
K aHOJly MOIBOUTCS AnekTpuaeckuit Tok oT 45000 mo 155000 A. PaGouee HanpsbkeHUE HOpMaAJIbHO
paboraromieit Banubl 4, 0-4,5 B. Ilpu snektponuse 1moj BIMSHUEM HAJTaKEHHOTO 3JIEKTPUYECKOTO
TmoJIs K KaTody mepeMemnarorcs katnousl Nat, AP, Ca?*, Mg?*, Ho paspsikaroTcs Ha KaToze, Kak
HauboJIee MOJI0KUTENbHBIE, TOJILKO KaTHOHBI amtoMuHUs. OOpa3yroluiics B Mpolecce IeKTPoIn3a
ATIOMHHHM cOOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIU3epa MO/l CJI0EM 3JIEKTPOJIUTA, OTKY/a €ro Mmepuo-
JMYECKU BHIOMPAIOT C IOMOIIBIO0 BaKyyMHOTO KOBIIa. [[yist mosydenus 1 Kr aqtOMUHUS pacxolyercs
okoJio 16500-18500 kBT yac 31eKTpoIHEPTUH.

Bonpocwl ona oocysycoenusn:
- IloyeMy KpymnHble NpEeANpUATUS MO MPOU3BOJCTBY AJIOMUHUS Yallle CTPOSAT Ha Oepery

00JIBIIUX peK?
- [louemy pacriaBieHHBIN allFOMHUHUNA COOMPAETCs Ha IHE BAHHBI MOJI CIIOEM DJIEKTPOIUTa?
K yronsHOMY MHY BaHHBI MOJKIIOYEHBI MEHBIE ITUHBI TS TIOJIBOAA DJIEKTPHUECKOTO TO-
ka. Bo3MoskHa nu 3ameHa maTepuana muH? C KaKuM YTBEP)KICHHEM BbI COTJIAcHBI: 1) Meab UMeeT
BBICOKYIO TeMIIepaTypy IJIaBICHUS;, 2) Meb UMEET XOPOIIYIO TEIUIONPOBOAHOCTE; 3) MEIHBIN MPo-

BOJTHUK 00JIaJJaeT XOPOIIel AIEKTPOIPOBOTHOCTHIO?

Tema 3. Dnekmpomaznummsole a61eHUA
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Texcmut Ons umenus:

Texker 1

DNEeKTpOCTaTHUECKUI (UIBTP MpeaHa3HaueH JUII OYMCTKU BO3AyXa OT COJCPKAIIUXCS B
HEM MOCTOPOHHUX YaCTHUIl, B OCHOBHOM mbutH pazmepom oT 0,01 mxm u asposzoneit. KoncrpykTus-
HO TMpeAcTaBisieT coOoil HAa0Op METaUIMYECKUX IIJIaCTHH,
MEX1y KOTOPBIMHM HATSIHYTbl METaJUIMYeCKue HUTH. Mexay
HUTSAMU U IUJIACTUHAMU CO3JAa€TCS Pa3sHOCTh NOTEHIUAJIOB B
HECKOJIBKO TBICSY BOJIBT, YTO MPHUBOAUT K 0OPa30BaHHUIO MEXK-
Iy HUMHU CHJIBHOTO 3JIEKTPUYECKOTO MOJISi M BO3HUKHOBEHHUIO
Ha MOBEPXHOCTH HUTEW KOPOHHOIO paspsna. B pesynbrare ya-

CTHIIbI TIBIJIM MPUOOPETAIOT AIEKTPUUECKUM 3apsal. 3arpsa3HEH-

HBI BO3AyX MOJAETCS B MPOCTPAHCTBO MEXAY IIACTHHAMH,
3apsHKEHHBIC YaCTHIIBI TBLUTH TIOJT ICHCTBHEM 3JICKTPHUECKOTO
TIOJISI IPUTSTUBAIOTCS K IJITACTHHAM U OCEIAl0T Ha HUX.

Bpemst OT BpeMeHHU ¢ TUTACTHH HYXXHO CMBIBATh MBLIb. DJICKTpOCTaTHUECKUE (DUIBTPHI MO-
T'yT YJIOBUTH BCE YACTHIIBI, CIIOCOOHBIE PHOOpETaTh 3apsa. OUIBTPHI OTIMYAIOTCS HU3KUM YPOB-
HEM MoTpedsieHus s3Hepruu u 6ecuryMHocThIO. K HerocTaTtkam OBITOBBIX MOJIENIE OTHOCUTCS CpaB-
HUTETBHO HEBBICOKAas MPOM3BOIUTENBHOCTE (50 — 60 M°/uac) m reHeparms o3oHa. O30H B He-
OOJBIIMX KOJIMYECTBAX 00JIafjaeT MPUATHBIM 3allaXoOM, HalIOMHUHAIOIIUM BO3/yX Iocie rpo3bl. Of-
HAKO B BBICOKHMX KOHIICHTPAIIUSIX 030H TOKCUYEH.

OuuieHHBIM BO3yX BO3BpAalllaeTCsi B TMOMENICHHE, YTO IO3BOJISIET 3KOHOMHTH TEIUIO U
AIIEKTPOIHEPT IO, UITH BhIOpAchIBaeTCs B aTMochepy.

Bonpocwt ona oocyscoenusn:

- B kakux mo Ha3HauEHUIO MOMEMICHUSX BO3JYyX IOCJIE€ OYHCTKH BbIOpAchIBAE€TCS B aTMO-
chepy

- byner nu pabortate QuUIbTp, €Cliu MEXIy IJIACTUHAMHU MPOIYBAaTh BO3AYX B yKa3aHHOM
HAMpPAaBJICHUHU MPU PA30OMKHYTOM KIIIOUE B IIETH MTUTAHUS?

- Kak noBnusier Ha 3QPEeKTUBHOCTh OYUCTKU BO3yXa U3MEHEHHUE MOJIAPHOCTHU IUIACTUH U
CTepKHEH Ha MPOTUBOTIOJIOKHYIO?

3aoanue:

Ha rpaduke nzobpakeHa 3aBUCMMOCTb CTEIIEHH OYUCTKU OT 00beMa BO3/yXa, IPOyBaeMo-

ro yepe3 GpUIbTp 3a Yac It ABYX Mojenel puibTpa.
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Ko.H4ecTBo BO3AVXa (M?’/qac)

W3 mpuBeneHHOTO CrHCKa HEO0OXOJWMO BBHIOpATh OCHOBHYIO NMPHYWHY CHIDKEHUS d(dek-
TUBHOCTH OYMCTKU C YBEJIIMYEHHEM KOJMUYECTBA MpoayBaeMoro Bo3ayxa. Ilpu: yBenuuenun ckopo-
CTH BO3JIyIIHOTO MTOTOKA:!

1) 3apsKkeHHbIC YaCTHIIBI TIBUTM HE YCIICBAIOT OCECTh Ha TIACTUHAX (PUIIbTpa;

2) YBEIIMYMBACTCS TEMIIEPATypa IEKTPOIOB U M3MEHSIOTCS YCIOBHS KOPOHHOTO Pa3psijia;

3) U3MEHsETCs CHyIa TIPUTSHKCHUS 3apsDKEHHBIX YaCTHIL MTBUTH K TJIACTHHAM (DUIIbTpa.

Teker 2
I'mOopuaHbIii ABTOMOOWIB

I'uOpuaHbIil aBTOMOOMIIb UCHIONIB3YET COUETaHUE ABYX TUIIOB JBHUraTesieil — OEH3MHOBOTO U
anekrpudeckoro. OHU pabOTaIOT B PEXUME ONTUMAJILHOTO JIOTIOMHEHUS APYr Apyra. beH3uHOBBII
JIBUTATENh BHYTPEHHEr'O0 CrOpPaHUs MCIIOJIb3YeTCsl B KayeCTBE OCHOBHOI'O MCTOYHHUKA SHEPTHH JBU-
XKeHUS. BEICOKOBOJIBTHBIN 3JEKTPOMOTOP THOPUTHON CHUIIOBOM YCTAaHOBKHU MPEACTABISET CIOKHYIO
Y KOMITAaKTHYI0 KOMOMHAIIMIO JIEKTPOMOTOPA U AJIEKTPOTeHepaTopa. DNeKTPOoABUraTelb pU HeoO-
XOJMMOCTH MOMEHTAJIbHO 00eCIeuynBaeT JOMOJIHUTEIbHYIO MOIIHOCTh, HE PAacX0/ys TOILIMBO U HE
3arps3HAa OKpyKaromyto cpeny. Ix coBmectHas paboTa obGecrieynBaeT aBTOMOOUIIIO MPEKPACHbBIE

CKOPOCTHBIC KaU€CTBa U TOINNIMBHYIO SKOHOMUYHOCTb.

-,

-
\

B nHauane gBmkeHUS 0JI0K YIIpaBJICHUA SHEPTHUIO aKKYMYJIHTOpHOﬁ 6aTapeH HaIMpaBJISICT Ha

QJICKTPOMOTOPBI, PACIIOJIOKCHHBIC B HCpCI[HCﬁ U 3aJHEell 4acTu aBTOMOOUJIS. I[BI/I)KCHI/IC B HOp-
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MaJbHOM PEKUME OCYIIECTBISIETCS 32 CYET OCH3MHOBOTO JABUTATENS U AJIEKTPOMOTOPOB, BpaIlaro-
X U 3JICKTpUUYECKUil reHepatop. ['eHepaTop mo komanae OJ0OKa ympaBleHUS OCYIIECTBISET 3a-
pAAKy Oarapew, OTaBas €l U3NMUIIKN dHEpruu. [Ipu TOPMOKEHUN KHHETUYECKAsi SHEPTUS aBTOMO-
OmIist IpeoOpa3yeTcsi B AIIEKTPUIECKYI0, KOTOPYIO OJIOK yIpaBIeHHUS BO3BPAIIAET B BHICOKOBOJIBT-
HYI0 0aTapero, a OCH3WHOBBIN JBUTATENH PadOTaeT B OOBIYHOM PEKHUME. B TpaauIMOHHBIX CUCTE-
Max 3Ta HEPTHs TOPMOKECHUS Tepsutack. B oTiimure oT HUX THOpHIHAS CUIIOBAst CUCTEMa OCOOCHHO
3¢ deKTUBHA B TOPOJIE, TJIE YaCTO YSPEAYIOTCS Pa3TOH U TOPMOIKEHHE.

Bonpocul ons obcysymcoenusn:

- Ecnu B ruOpUIHBIX CHJIOBBIX YCTAHOBKAX 3HEPTHSI TOPMOXKEHUS MOCIIe TIpeoOpa3oBaHUs B
IEKTPUICCKYIO U aKKyMYJIHpPYeTCs B OaTapee, TO Ha KaKhe MPOIeCChl UET SHEPTUS TOPMOKCHHUS B
TPAJUIIUOHHBIX AaBTOMOOMIISX?

- Ecniit B TpaIMIIMOHHBIX aBTOMOOWIISIX PacXoJ TOTUIMBA COCTaBIsieT oT /-8 murpor Ha 100
KM, TO B THOPUIHBIX — OT 3-4 muTpoB. KakoBa OCHOBHAsI MPUYHMHA TaKOH SKOHOMHH TOTUTNBA?

3aoanue:

1. PaccMoTpuTe OoK-cxemy THOpUIHOTO aBTOMOOWJIS M BCTaBbTE IMPOIYLIEHHOE CIOBO B

yrBepxkaeHue: «biok ynpaBieHus Ha OCHOBE MHPOpPMaIUH, TOJYYEHHON OT , TIo-

ChIJIACT UCIIOJITHUTCIIbHBIC KOMaHAbI CHJIOBOM YCTaAaHOBKE U aKKYMYJIATOPHBIM 6aTape;IM».

biok vinpasinenust

|

INEKTPOABHIA AKKYMYJISTO JlaTuHKH CKOpOCTH,
ben 3‘”"03"”' TEIH- pHbIE YACTOThI BpaAllCHHA
ABC reHepaTophl Garapen JABHIraTesei, TeMneparypbl

Tema 4. IIpou3ze00cmeo u ucnonv3oeanue 3J1eKMpoIHEPZUU

Texcmot Onsa umenus:
Teker 1
I'maposaekTpocranums
OcHoBHasl 3aa4a TUAPOITEKTPOCTAHIIUN
— mpeoOpa3oBaHUE SHEPTrUU TEKYIIEH BOIBI B
ANEKTPUYECKYI0 JHEpruro. B 3aBucumMocTu OT

TUIIa CTAHIUU KOHKPETHAsA TCXHUYCCKAsA pcain-




3anusi OyAeT pasHOW, HO MPHUHLHUI PabOThl TUAPOIIEKTPOCTAHIMU OCTAETCS HEM3MEHHBIM. Pac-
CMOTPUM TEXHOJIOTHIO BEIPAOOTKH 3JeKTpo3Heprun Ha npumepe Kurynésckoit 'DC.
Paspe3 XKurynésckoit I'OC:

1 - Bepxuwmii 6ped (4acTh BOJOEMA, PACTIONOKEHHAS BHIIIE TUIOTUHBI IO TEUCHHIO);

2 - B0j103200p;

3 - cimpanpHas Kamepa (COOpyXeHHe, TOBOIIee BOLy K TypOuHe U popMHUpyrolIee Mo-
TOK Ha BXOJI€ B HANPABJSIIONIMI anmapar; CiupajibHas KaMepa 1o ¢popMe HalOMHHAET YIUTKY, 3a-
KPY4EHHYIO BOKPYT THAPOTYPOUHBI);

4 - HampaBJISAIOMUE anmapat (CrenuaaIbHbIi MEXaHU3M JUTS PETYITHPOBAHUS PAcX0Ja BOIBI
yepe3 TypOouHy);

S - TUJIPOTYpOUHA;

6 - orcaceiBarorias Tpyoa;

7 - HIWKHUNA Obed (YacTh BOJ0EMA, PACTIONOKEHHAS HUXKE IJIOTHUHBI);

8 - Bai;

9 - runporenepatop; 10 - Tpanchopmarop; 11 - TUHHS STCKTPOIIEPEIAYH.

Bona u3 Bepxuero Oreda (1) uepe3 Bogo3abop (2) momamaet B cniupanbHyo kamepy (3). B
CIIUPAJIbHOM KaMepe MOTOK JOMOJHUTENbHO '3aKkpyduBaeTca' W, MPOXOHs Yepe3 HalpaBJISTIOUINNA
anmapat (4), paBHOMEPHO TOJABOIUTCA K THApoTypOmHE (5). PackpyduBas ruapoTypOMHY, TTOTOK
TepsieT OOJIBINYI0 YacTh CBOCH PHEPTHH, MOCTIE YEro OTBOJUTCS Yepe3 OTCACBIBAIOIIYIO TPyOy (6) B
HwkHuA 0bed (7). [umpoTypOrHa MOTYYCHHYI0 MEXaHMYECKYIO PHEPTHIO BpAIllCHUs repeacT ue-
pe3 Ban (8) rumporeneparopy (9). I'maporeHeparop Bpalasich, BbIPadAaThIBACT IJIEKTPUUYCCKYIO
SHEPruio, KoTopas nepenaercs tpancopmaropy (10), a 3aTemM BbIIAETCS B CETh Yepe3 JIUHUU dJICK-
tporneperaun (11).

Bonpocwt ona oocyscoenusn:

- Kak noBnusier Ha 3pdextrBHOCTD padboThl ['DC (yBenuuutcs BeIpabOTKa AIIEKTPOIHEPIHH;
yMEHbIIUTCS APHEKTUBHOCTD, HUKAK HE MOBJIUIET) CHI)KEHUE YPOBHSI BOJIbI B BepXHeM Obede?

- Ilouemy uvacToTa BpaiieHusi TypOUHBI B pabo4yeM COCTOSIHMU TOJAECPKUBACTCS] TOCTOSH-
HOM: 3TO YMEHbBIIIAeT PAacXo]l BOAbI? MOCTOSHCTBO YAacTOTHI BpalleHUs 00eCHeduT CTaObUIBLHOCTH
4acToThl nepeMeHHoro Toka 50 ' Bo Bceil sHeprocucreme? Takoil pekuM COOTBETCTBYET MaKCH-
MaJIbHOMY KIif;?

- Briusier nu pabora I'SC Ha cocTosiHME BOAHBIX OMopecypcoB?

W3 npuBeneHHBIX HIKE YTBEPKACHUN HEOOXOAUMO BHIOEPUTE MPABUIIBHBIE M YKAKUTE UX

HOMeEpa:
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1. Jla, Bousier, HaO0qaeTCsl MI3MEHEHNE MUKPOKIMMATa, CHIDKEHHE CKOPOCTU TEUCHHUS pe-
KH, 3aMeJJICHUE BOJOOOMEHA U CaMOOYMILEHUS, a TAKKE Pa3BUTHE CHHE-3€JIEHBIX U JUATOMOBBIX
BOJIOPOCIIEH, YXYAIICHUE Ka4eCTBA BOJIBI.

2. Jla, BIMSET, MPOUCXOAUT YMEHBIICHHE PBHIOHBIX 3aMlacOB, COKpAIICHUE YMCIA I[EHHBIX
BHJIOB.

3. Her, BiusiHME HE3HAYUTEIHHOE, TIOJTYICHHE YHEPTUU KOMIICHCHPYET HAHOCHUMBIN YPOH.

Texer 2
Counneuynas 6aTapesi
[Ipocreiias KOHCTPYKIMS coHEYHOro 31eMeHTa (CD) Ha OCHOBE MOHOKPUCTANINYECKOTO

KpEMHHS TIOKa3aHa Ha PUCYHKE.

bov

ToHkasi TIacTUHA COCTOUT M3 JABYX CJIO€B KPEMHHS C PA3IUYHBIMU (DU3MUECKUMH CBOM-
CTBaMH. BHYTpeHHUI CIIO# mpeacTaBisieT co00i YUCThI MOHOKPUCTALTHYECKUNA KPeMHUH, 00a-
JAIOIINN «IBIPOYHOM MPOBOAUMOCTHIO» (p-THM). CHapyXU OH MOKPHIT OUYEHb TOHKUM CJII0E€M KpeM-
HUs ¢ puMechio docdopa (n-tum). Ha ThUIBHYIO CTOPOHY TUIACTUHBI HAHECEH CIUIONIHOW MeTall-
JUYECKUIM KOHTAKT. Y TPaHUIBl N-U P- CJIOEB B pe3yibTaTe MEPETeUKH 3apsaoB oOpa3yroTcst ooen-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM OOBEMHBIM MOJIOKHUTEIBHBIM 3apsAJIOM B N-CJI0€ U 00bEM-
HBIM OTPULIATENIBHBIM 3aPsIIOM B P-CJI0€. DTH 30HBI B COBOKYITHOCTH M 00pa3yloT P-N-Iepexo/.

Korpa conHeuHblil 37€MEHT OCBeEIIaeTcs, MOIJIOIEHHbIE (DOTOHBI T€HEPUPYIOT HEPaBHO-
BECHBIE AIIEKTPOHHO-ABIPOYHBIE TTapbl. DJIEKTPOHBI, FTEHEPUPYEMBbIE B P-Cclloe BOIU3H p-N-TIepexo/ia,
MOAXOJAT K P-N-TIepexoay U CYIIECTBYIOIIMM B HEM OJIIEKTPHUYECKUM IIOJIEM BBIHOCATCA B N-
o0nactb. AHAOTUYHO M W30BITOYHBIE NIBIPKH, CO3JIaHHBIE B N-CJO€, YaCTUYHO MEPEHOCATCS B P-
cioit (puc. a). B pesynbrare n-cioil mpuoOpeTaeT MOMOTHUTENbHBIA OTPHULIATEIbHBIN 3apsl, a p-
CIION - MOJIOKHUTENbHBIA. OTpHIIaTeIFHOMY TOJIFOCY UCTOYHUKA TOKAa COOTBETCTBYET N-CJIOHU, a p-
CJIOH - MOJIOKUTETLHOMY.

D¢ddexTrBHOCTH MPEOOPa30BaHKS SHEPTUU CBETA B ANEKTPUUYECKYIO B TIOJJOOHBIX AIEMEHTAX
nocturaer 35%. [lo TeXHONOTWYECKUM NpPUYMHAM OTACNBHBIA SIEMEHT BO3MOXXHO H3TOTOBUTH
TOJILKO HEOOJIBIIIOTO pa3Mepa, Mo3TOMY ISl yBenuueHUs: d(H(HEeKTUBHOCTH COSAUHSIOT HECKOJIBKO
aneMeHTOB B Oatapen. ConHeuHble 6aTapen MPEeKpacHO 3apeKOMEHI0BaIM ceds B KOCMOCE Kak JI0-

CTaTOYHO HAaJEKHBIM U CTaOUIbHBIM MCTOYHUK OHCPTI'HUH, CITIOCOOHBIH pa60TaTB OYCHb AJINTCIBbHOC
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BpeMsi. [ TTaBHYIO0 OMAcHOCTh Il COJTHEYHBIX OaTapeil B KOCMOCE MPEICTABIISIFOT KOCMHYECKas pa-
JMAIHsT © METEOPHAs MbLTb, BBI3BIBAIOIINE IPO3HIO MOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U OTrpa-
HUYHUBAIOIINE CPOK CITYXKOBI OaTapeid.

Bonpocewl ona obcysymcoenusn:

— I';me u xor/1a Mbl MOXEM BOCITIOJIB30BAThCA JAaHHON MHpOpMAIIHEi?

— W3BecTHO, 4TO 3()(HEKTUBHOCTH COJHEYHOU OaTapen HanOOJIbIIasl MPU HOPMATHHOM Tia-
JICHAHM CBETa HA MOBEPXHOCTHh 3JieMeHTa. [IOBBICUT 1M 3P PEKTUBHOCTh OaTapen HCIIOJIb30BAHUC
YCTPOICTB AJIsl UX aBTOMAaTU4YecKoro HaBeneHus Ha CosHue?

3aoanusn:

1.M3BeCTHO, YTO HA SHEPTreTUYCCKUE TTapaMeTPhl COTHEUHOU OaTapen BIHSICT HarpeB ee Io-
BEPXHOCTH IAJIAIONINM H3JIy9eHUEM, OpUEHTAIHs Oataper oTHOCHTENbHO COJHIIA U €€ TeOMETPH -
geckue pazMepbl. ONMUIImITe ¥ N300pa3uTe CXeMy HUCCIICIOBAHUS 3aBUCHMOCTH CHITBI TEHEPHPYEMO-
r'0 TOKa OT TeMIIEPaTyphl OaTapeu.

2. OTnenbHbBIE JIEMEHTHI COJTHEYHOU OaTaper MOYKHO COCIMHATEH KaK TOCIIeI0OBATeIIEHO, TaK
¥ Tapajuie]IbHO WM TIOCIIeA0BaTeIbHO-TIapayuiebHo. OneHnTe (PMHAHCOBBIC, KOHCTPYKTUBHBIC H
(u3HUYecKre JOCTOMHCTBA U HEJIOCTATKH 3TUX BapUAHTOB BKITFOUCHUS.

Teker 3

Ceromnos (Takxke ucrnosb3yercs cokpamenune CHUJL - cBeTonzmydaronuii 110 1; JaTHHCKHAMA
skBuBasieHT — LED: light-emitting diode) - 3To moaympoBOIHHKOBBIA TPUOOP € BIEKTPOHHO-
JBIPOYHBIM P-N MEPEXO0I0OM, KOTOPBIN CO3AaE€T ONTHYECKOE U3TyYeHHE, KOTAa Yepe3 Hero mMpoXoauT
AIEKTPUYECKHM TOK.

NNACTHKOBAR NMH3A KpucTann

CHUNTHKOH

laniomMuHHesan (MeaHas) ocHoBa

Pabora cBeroanosa OCHOBaHa Ha CBOMCTBAaX p-n MJIM 3JEKTPOHHO-IBIPOYHOIO Mepexoja,
00yCJIOBJICHHBIX B3aUMOJICHICTBHEM JIBYX MOIYIPOBOJTHUKOB p-THUIA U n-TUMa: P — positive, TO ecTh
MOJIOKUTENBHBIN THI, WIN JBIPOUHBIM, 1 N — negative, TO €cTh OTPULATEIbHBIN THII, UM DJIEK-
TPOHHBIN. B pe3ynpTaTe NMpomyckaHus MEKTPUYECKOTO TOKA B MECTE COIPUKOCHOBEHMS JBYX IO-
JyIIPOBOJIHUKOB MPOMUCXOJUT MEPEXO] OT OJHOTO THUIIA MPOBOJUMOCTH K JPYTOMY, U MBI BHUJIUM
U3JIy4YEHHUE CBETA.

Ceeroauno UMeEET Ba BbIBOJA - aHOJ M KaToJ. Ha karone pacnosioskeH alroMUHHUEBBINA Mapa-

6omnueckuii peduiekrop (oTpaxkartens). OH BHEIIHE BBITJISINT, KaK yamieoOpasHoe yriayOneHue, Ha
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JTHO KOTOPOT'o MOMeIIeH KpucTaul. [1omynpoBoIHUKOBBII MOHOKPUCTAIUT — 3TO OCHOBHOMW 3JIEMEHT
CBETOJMO/a, B KOTOPOM CO3JaH p-N-miepexoi. MoHokpucTtamu uMmeer (GopMy KyOHKa pa3mMepom
0,3x0,3x0,25 MM U COE€IMHEH C aHOJOM IPU MOMOILIY 30JI0TON MepeMbluku. ONTUYECKH Ipo3pay-
HBIM TOJIMMEPHBIA KOPITYC, SBJISFOIIUNICS OJHOBPEMEHHO (DOKYCHPYIOIIEH JIMH30M, BMECTE C pe-
(IIEKTOPOM OIPEEIIAIOT YroJl U3IYyYeHUsI CBETOIMO/Ia M HAIIPAaBICHHOCTH ITydka cBera. CoBpemMeH-
HBIE CBETOJMOJIbI OBIBAIOT BCEX LIBETOB PAIyru: KpacHbBIE, OPAHKEBBIC, JKENITHIE, 3€JCHBIE, CUHUE,
Oenpie. CBeueHHe, KOTOPOE M3Iy4aeT CBETOAMO NP TMOAKIIOYCHUN €T0 K JIEKTPHUECKOMY TOKY,
3aBHCUT OT MaTepHaja, WCIOJb3YeMOro IMpH IMPOU3BOJCTBE TMOIYNPOBOJIHHMKA. Tak, Hampumep,
MIPUMECH aTFOMUHWSL, UHAWS, Tenns, pochopa BEI3BIBAIOT CBEUYSHHE OT KPACHOTO JIO JKEJITOTO IIBETA.
A30T, rajuiii, UHIWWA MPUIAIOT U3JIy9aeMOMY CBETY I[BETa OT 3€JI€HOro /10 roiydoro. YUtoOw! 10-
OUTHCS OEI0TO CBEYEHUS B KPUCTAIT A00aBISIOT IoMUHO(Op. Paboure HanpsHKeHHUs CBETOTHOIOB
Pa3HBIX IBETOB Pa3IMYHEI.

I'maBHBIE TOCTOMHCTBA CBETOAMOA0B — BhICOKHI Kiij (15%-60%) u miuTenbHbIH CPOK pado-
b1 (10 100 000 yacoB).

3aoanusa:

1. Crenuuyeckuii BUJT BOJBT-aMIIEPHON XapaKTEPUCTUKH CBETOJUOJIA TIPHUBOIUT K TOMY,
9TO Jake HeOOJIbIINE MYJIbCAIIMH HANPSDKEHUS B padoyYeM peKHUME COMPOBOKIAOTCS 3HAYUTEIh-
HBIM U3MEHEHHEM CHJIbI TOKa CBeToAnoaa. Kakumu OymyT MOCIEACTBHS TUIOXOTO AJIEKTPHYECKOTO
KOHTAKTa B IENH MUTaHUs cBeToanoaa? M3 mpemioKeHHbIX BapUAaHTOB OTBETOB HEOOXOJUMO BHI-
Opatb MPaBHIBHBIN U yKa3aTh €ro HOMeEp:

1) rI0X0¥ AIEKTPHUUSCKUN KOHTAKT 00ECIICYUT CKaYKH COTPOTUBIICHHS IICTTH M HANPSKEHUS
Ha JIMOJIE, U3-3a YeT0 U3JTyUYeHHE CBETOIMO 1A OyIeT «MHUTAIOIINM),

2) HUKaKuX H3MEHCHHMI B paboTe CBETOAMOAa HE OyaeT, T.K. H3JIydeHHE OO0YCIOBIIEHO
HArpeBoOM P-n Mepexoa, a 3TOT MPOIIECC JOCTATOYHO HHEPTEH;

3) cBeToIMO HE OyIET CO3/1aBaTh U3ITyUYCHUE.

400

Tox, WA

100 4

Npavoe wanprxexne, B
2. I[aﬁTe O6’L$ICHCHI/IC saBiieHuIo: Jlamria HakaauBaHUS O6LI‘IHO BKJIFOUCHA B CCTh ICPCMCH-

HOT'0 TOKa yactoToit 50 FI_I, a CBCTOAUOJ — B IICIIb MMOCTOAHHOTO HAIIPSIKCHUS. HO‘-ICMy KoJieOaHMs
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CHJIBI TOKA B JIaMIIC HaKaJIMBaHWs HC 3aMCTHBI, a BBIKJIIIOUCHUC CBECTOAMOAa HA 1 MUWJUIMCCKYHIY YC-
JIOBCK BOCIIPUHUMACT KaK «MHUTaHHE»?

3: [Ipennosxxure BapuaHT KOHCTPYKIIMH CBETOMO/A C YITPABIISIEMBIM I[BETOM HU3ITyICHHUSI.

Tema 5. I'nobanvrnoe nomennenue

Texcm Ona umenua:

W3-3a rnobanpHOrO moTerienus boisbmoit bapeepubiii pud (ABctpanus, Tuxuii oxean)
TEpsSieT CIIOCOOHOCTh BOCCTAHABIIMBATHCS, YTO MPUBOJUT K COKPAIICHUIO Pa3HOOOpa3usi MOPCKUX
BHJIOB, KOTOpbIEe TaM XUBYT. OkoJio nojoBuHbl bombinoro bapsepnoro puda morudno B 2016 u
2017 ronax. Boga B okeane mporpesach HaCTOJIBKO, YTO 3TO BBI3BAJIO MaccoBOE 00OeCIBEUMBAaHUE
kopauioB. Ecnu mortemsieHune ymactces octaHoBHTH Ha ypoBHe 1,5 rpamyca, BepkuBeT 10—30%
kopayyioB. Ilpu rno6anpHoM morterseHun Ha 2 °C NpakTUYECKH BCE KOPAJUIOBbIE pUPBI OyayT
MTOTEPSIHBI.

I'maBHasg mnpuumHa T00aNbHOIO MOTEIVIEHUS — BBIOPOCHI MAapHUKOBBIX TIa30B, Ta30B C
BBICOKHMM IOTJIOLIEHUEM CBETOBOW SHEPTUH B MH(]paKpacHOM (TeIIoBoM) auana3zoHe. OCHOBHBIMU
ITAPHUKOBBIMH Ta3aMH 3€MJIM SIBJISIFOTCS BOJSIHOM Iap, YrIEKHUCIbIM ra3 u Merad. McciaenoBaHus
YUEHBIX MOKa3bIBAIOT, YTO COJIEP)KaHUE YIIIEKHCIIOTO Ta3a B arMocdepe HampsMylo CBS3aHO C
IJIOLIA/IbIO JIECOB Ha IJIaHETE.

['mobanpHOE MOTEMIeHHE MOXKET MPHUBECTH K PE3KOMY TasHUIO JelIHUKOB. MccrnenoBanus
2018 roma moka3bpIBaKOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIMYUBACTCS M CyMMapHBIA TPUPOCT
K KOHITY CTOJICTHS JOJDKEH COCTaBUTh 65 cM oT ypoBHs 2010-X ro10B.

Bonpocwt ona oocyrxcoenusn:

- I'ubenp kopamioB O3HA4aeT, YTO MHOTHE BHUIBI PbI0 U JAPYIMX CYIIECTB IOTEPSIIOT
€CTECTBEHHYIO cpely ooutanus. X momynsuuu cokpaTsaTcs WK uc4e3HyT HaBceraa. [louemy?

- Kak BimsieT cokpailieHre mioiiaay JIeCOB Ha CPEHIOI0 TeMIepaTypy Ha 3emie?

3aoanue:

W3 mpuBeIeHHBIX HUXKE YTBEPKACHUI HE0OX0IMMO BBIOpATh JBa MPaBUIIbHBIX:

1) INoBbllIeHHE YPOBHS MOPSI YIPOXKAET OCTPOBHBIM TOCYAapPCTBAM, TaK KaK 3TO MPHUBEIET K HMX
3aTOIUICHHUIO.

2) TloBbllieHHEe YPOBHS MOPS IPUBEET K YBEIUYCHUIO YMCICHHOCTH MHOTHUX BUJIOB PHIOBL.

3) [NoBbIlIeHKHE YPOBHS MOPS IPUBEIET K YBEIUYCHUIO COJICPIKAHUS COJIM B MOPCKOM BOJIE.

4) N3-3a TOBBIIICHHS YPOBHS MOpSl YBEIMYHUTCS IUIOLIAJb MOBEPXHOCTH MOPCKOH BOIBI H
KOJIMYECTBO O00pa3yeMoro BOJSHOIO TMapa, YTO cienaeT TIiolalbHOE MOTeIUieHne Ooiee

MHTCHCHUBHBIM.

Tema 6. Ilapruxosstit 3ghgpexm: deiicmeumenbHoCHb U 8blmbicen?
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Texcm 0na umenusa:

JKuBbiM oprannuzmMaM HEOOXOAUMA YHEPTUS YISl )KU3HU. DHEPrusl, MOICPKUBAIONIAS KU3Hb
Ha 3emJe, npuxoauT oT CoJiHIa, KOTOPOE U3JIy4aeT IHEPIHI0 B KOCMOC, TaK KaK OHO OYEHb ropsi-
yee. Kpolieunas 4acTe 3TON SHEPIUM TOCTUTAET 3EMIIU.

Atmocdepa 3eMin JeCTBYET Kak 3allIUTHOE OJIESUI0, MOKPHIBAIOIIEE TIOBEPXHOCTD IIaHe-
ThI, U 3aIUIIAET €€ OT MepPenaoB TEMIEPATYphl, KOTOPBIE CYLIECTBOBAIU Obl B O€3BO3IYIIIHOM
IIPOCTPAHCTBE.

Bonpmas gacte uznydaemoir CoJTHIIEM SHEPTHH IPOXOIUT Yepe3 3eMHyI0 atMochepy. 3em-
JIS1 IOTJI0IIAeT HEKOTOPYIO YacTh 3TOM 3HEPIuu, a Apyras 4yacTb OTpa)kaeTcsi 0OpaTHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOM OTpakEeHHOU dHEPTrUM noriomaercs armochepoit. B pesynbpraTe 3TOTO
CpeIHss TeMIeparypa HaJl 3eMHOM TTOBEPXHOCTHIO BHIIIE, YeM OHA MOTJIa OBl OBITh, €CJTU OB ATMO-
cdepsl He cymecTBoBaia. AtMocdepa 3emin IeUCTBYET Kak MapHHUK, OTCIOAA W MPOU3O0IIEI Tep-
MUH «I1apHUKOBBIN 3¢ (dekT». CUnTaroT, 4TO NapHUKOBBIHN 3(h(eKT B TeueHHe 1BaaTOro BeKa CTal
0oJiee 3aMETHBIM.

To, uto cpennss TemnepaTrypa arMmocdepbl 3eMIi yBelIu4uuiach, apiusgercs ¢pakrom. B raze-
Tax U JPyrou neproIn4ecKoil meyaTu OCHOBHOW MPUYUHON MOBBIIICHUS TEMIEPATyphl B IBaLIA-
TOM BEKE 4acTO Ha3bIBAIOT yBEJIMUYEHHE BIOpOCA YIIIEKHCIIOTO ra3a B aTMocdepy.

[[IxonpHUK 1TO UMEHH AHJpPEN 3aMHTEPECOBAIICS BOZMOKHOU CBS3BIO MEXIY CPEHEN TEM-
nepaTypoit atMocdepsl 3eMITH B BBIOPOCaMH YTIIEKHCIIOTo ra3a B atMochepy 3emiu.

B O6ubnmoTteke oH Hamen CleayroIre aBa rpaduka.

Boibpochl yrnekucnore rasa

: CpegHas TemnepaTypa aTMochepsl 3emnu
(THICAYM MUNNHUOHOB TOHH B rog)

(rpagycos Lenbcus)

A F
2 4 15.4
20 5.
VH./
/// 15.0 ’\\__. S /
5 | 7
7 LA |
L AN

.//--*J\'J v 14.6

EE3§Ez8:38885 %8 5 8388z58322888 8
rojabt roJibt

Ha ocHoBe 3Tux ABYX Fpa(bI/IKOB AH,Z[peﬁ caciiall BBIBOJ, YTO IMOBBIIICHUEC cpeﬂHeﬁ TEMIIC-
paTrypbl aTMOC(bepr 3emum JIEHCTBUTEIIFHO IMPOUCXOOUT 3a CHECT YBCIIMYUCHUS BBI6pOCOB YIJICKHUC-
JIOTO rasa.

I[pyraﬂ IIKOJIbHHIIA, BI/IKa, HEC CorjiaCcHa C BIBOJAOM AH,Z[peH. Ona CpaBHHUBACT JBa Fpa(l)I/IKa

U TOBOPHUT, YTO HCKOTOPBIC HaCTU T’ pa(l)I/IKOB HC MOATBCPIKAAKOT €T0 BBIBO.
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Bonpocwl ona obcysymcoenusn:

- Kakue gactu rpadguxoB He moaTBepkaaoT BeiBoa Aunpes? [Ipusenure npumep u o0bsic-
HUTE CBOM OTBET.

- AHJpeli HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIIEHUE CPEAHEN TEMIIEPATyphl aT-
Mocdepsl 3eMIIH BBI3BIBACTCS YBEIMUEHUEM BBIOPOCOB yriiekucioro raza. Ho Buka qymaer, uro
€ro BbIBO/JI uepecuyp nocnewHslii. OHa rooput: «IIpexe, uem cnenarb OKOHYATENbHBIN BBIBOJ,
THI IOJDKEH YOUTHCS B TOM, UTO APYyrue (PakTOphI, BIMSIONINE Ha TAPHUKOBEIN 3((EKT, OCTaroTCs

MOCTOSHHBIMIY. HazoBute OJHUH U3 (baKTOPOB, KOTOPBIC UMCJIAa B BUY Buxa.

Tema (. Buympennasa cpeoa opzanusma. Kpoeo
Texcm onsa umeHus:
IlepesmBanue KpoBH
KpoBbs — 3T0 0COOEHHBIN BUJl COEAMHUTEIIPHON TKAaHU B OPraHU3ME YeJIOBEKa, B COCTAB KO-

TOPOM BXOJSAT TPOMOOILIMTHI, JPUTPOLIMUTHI, JEUKOUUTHI, Tu1a3mMa. OHa, KaK U Jr00ast TKaHb, BHITOJ-

HSET ompejaefieHHble (QYHKIIUA B Op-
raHU3Me 4YeJioBeKa: 3aIlWTHYIO, Ibl-
XaTeIbHYI0, TPAHCIOPTHYIO H pery-
nstopHyto. O6muii ee 00beM B opra-
HU3ME 4YejaoBeka cocTaBisger 4-5
JUTPOB.

15 uronst 1667 rona dpanirys-

ckuii Bpau JKan-baruct Jlenu Brep-
BbI€ COBEpUIWI MepeauBaHue KpoBH 4enoBeKy. CeroHs sTa jedeOHas TEXHOJIOTHsS MOKa3aHa Mpu
MHOTHX 3a00JIeBaHUSX, HO NPHU ITOM OCTa&Tcsl KpailHe omacHoil mpouenypoi. Cama mpouenypa
Ha3bIBAETCS TeMOTpaHchy3usl.

[IpoBoauTh mpouenypy 6e3 cMepTEeNbHBIX OCIOKHEHUH CTalo BO3MOKHBIM TOJBKO IOCIIE
OoTKpbITHS Tpymm kpoBu B 1901 rony u pesyc-dakropa B 1940 roxy. Ceroansi nepeianBaroT B OC-
HOBHOM KOMIIOHEHTBI KPOBH, HANPHUMEP, TOJIBKO 3PUTPOIUTHYIO MAaCCy, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTPAT TPOMOOLIMTOB U JEHKOIUTHYIO Maccy. Camoe paclpoCTpaHEHHOE TIOKa3aHUE K
MEepPENUBAHUIO — 3TO NOTeps KpoBHU. OCTpoil MOTEpEN CUUTAETCS MOTEPsS NAMEHTOM B T€UEHHUE Ma-
psI gacoB 6osee 30 % o6wéMa kpoBu. Kpome sToro, cpenu abCOMOTHBIX MOKa3aHUM K TeMOTpaHC-
(Gy3UM — IIOKOBOE COCTOSIHUE, HETPEKPAIIAIOIIUECS KPOBOTEUCHHSI, THKENOE MAJOKPOBUE, XUPYP-
TUYeCKHe BMeIaTeNnbeTBa. ['eMoTpancdy3us Obllia U 0cTaéTcs KpaiiHe PHUCKOBAHHOM MPOIIEIypOii.
[lepenrBaHue KpOBU MOKET BBI3BATh CEPbE3HBIE HAPYLIEHUS KU3HEHHO BAXKHBIX MPOLECCOB, IMO-

9TOMY HaKC IIPU HAJIMINH MoKa3aHUH’ K 3TOM nmpoucaype MEIMKU BCCTa paCCMAaTpuUBAarOT HAJIMIUC
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WIA OTCYTCTBUE MPOTHUBOIIOKA3aHHUH, CPEH KOTOPHIX — CepJieuHasi HeIOCTaTOYHOCTh PU MOPOKaXx,
MHUOKapANUTE, KapIUOCKIepo3e, THOMHOE BOCHAICHHEe BHYTPEHHEW OOOJOYKH CepAla, THIEPTOHHS
TpeTheil CcTajuu, HapyIIeHnEe KPOBOTOKA TOJIOBHOI'O MO3ra, o0IIee HapyleHue OeIKOBOro oOMeHa,
aJJIEPTUYECKOE COCTOSIHUE U APYTHe 3a00JICBaHMUS.

Yacto npu abCOIOTHBIX MOKA3aHUAX K MEPETMBAHUIO KPOBH MPOIEAYPY NPOU3BOAAT, HE-
CMOTpsSI Ha TPOTHBOIOKA3aHMSA, HO TPU STOM OPraHU3YyIOT MNPO(PUIAKTHYECKHE MEPOIPHUSATHS,
HaTpuMep, IS MPEeTyNPexKACHUS AUIEPruUecKoi peakiun. MHOTja pu XUPYpPruvaecKux Oneparu-
SIX TIPUMEHSETCS TPEIBAPUTEIBHO 3ar0TOBJICHHAS COOCTBEHHAS KPOBD MAIMEHTA.

[lepen mepenuBaHWeM KpPOBH TAalMEHTa OO0s3aTEIBLHO TMPOBEPSIIOT HA MPOTHBOMOKA3AHMS,
emé pa3 MpOBEPSIIOT TPYIITY KPOBU U pe3yc-(aKkTop U TECTUPYIOT KPOBb IOHOPA HA MHIMBHIyalb-
HYI0 coBMecTUMOCTh. [locie aToro mpoBoauTcst OHojornyeckas nmpoda — manueHty BBomsT 25-30
MJI KPOBHU JIOHOPA M HAOJIIOIAI0T 32 COCTOSTHUEM 00JIbHOTO. Eciy mareHT 4yBCTBYET ce0st XOpo1Iio,
TO KPOBb CUHTAETCSI COBMECTUMOM U TIPOBOJIUTCS reMOTpaHCc(y3us co ckopocThio 40—60 kamens B
MUHYTY.

[Tocne mepenuBaHust HECOBMECTUMOW KPOBH MOTYT BO3HHKHYTH OCJIOKHEHHS, COOM JaroT
MIOYTH BCE CHCTEMBI Oprann3Ma. Hanmpumep, BO3MOKHO HapylieHHe (YHKIUI TOYeK U MeYeHH, 00-
MEHHBIX MPOIECCOB, NEATEIHHOCTH JKETYA0YHO-KUIIEYHOTO TPAKTa, CEpPACYHO-COCYAUCTON U IIeH-
TpaJlbHOM HEPBHOM CHUCTEM, JIbIXaHUs, KPOBETBOPEHHUSI.

CyiiecTByeT Takoe MOHATHE KaK «KPOBSIHOM JOMHUHI», WHAUe — ayroremotpaHcdysus. [Ipu
ATO# TIpoLieType MPOU3BOINUTCS TMIEPETUBAHUE PEIUITUECHTY €T0 ke COOCTBEHHOW KPOBH. JTO J0CTa-
TOYHO pacHpoCTpaHEHHas METOJIMKA B CIOPTE, OJHAKO O(UIUAIbHBIE CTPYKTYpPhl IPUPABHUBAIOT
e€ K MpUMEHEHHUI0 JonuHra. « KpoBsHOM JONMUHI» YCKOPSET IOCTaBKY KUCJIOPOJIa K MBIIIIAM, yBe-
JUYMUBAs UX MPOU3BOAUTEIHHOCTb.

3aoanusn:

1. Bo MHOTUX Hay4yHBIX paboTax reMoTpaHc(y3usi pacCMaTPUBAETCs KaK OIMEepalus, aHajo-
TUYHas Mepecajike OpraHoB, T.e. oOnaaaromias OONbIIMMH puckamu. Pacronoxkure neicTBus Bpa-
4eil, yka3aHHbIe HIDKE, B OCJIEIOBATEILHOCTH UX MTPOBEICHUS:

a. BTOPUYHO MPOBEPSIOT TPYIIY KPOBH U pe3yc-pakTop,

0. mpoBoAUTCS Onooruyeckas npoda — nmanueHty BBOIAT 25—-30 M1 KpOBH JIOHODA,

B. TECTUPYIOT KpPOBb JIOHOPA Ha MHAWBUIYAIbHYIO COBMECTHMOCTD,

T. €CJIM KPOBb CUMTAETCS COBMECTHMOM, TO MPOBOIAT reMOTpaHC(y3usi co ckopocThio 40—
60 xamenb B MUHYTY,

1. IPOBEPAIOT MallMEHTa Ha HaJTW4Yhe TPOTHUBOMOKA3aHUH.

2: Kakumu OJKHBI OBITH YCIIOBHSI KPaTKOBPEMEHHOTO XpaHeHus kpoBu? W3 mpeanoxeH-

HBIX BApUaHTOB OTBCTOB BBI6CpI/ITC HpaBHJ’ILHLIﬁ " YKAKHUTC €TO HOMCP:
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a. B 3aMassHHBIX €MKOCTSIX B XOJIOJIMILHOM CTEpUIIbHOM KaMepe ¢ Temneparypoit 2-6°C,

0. B aBTOKJIaBeE,
B. B CTCKIIAHHBIX COCYI[aX.
3. BeiOepute 13 NpeasioxKEHHOTO CIUCKa (PYHKIHH, KOTOPBIE BBIIOJIHSIET KPOBb B OPraHU3-

MC UYCJIOBCKA: 3alluTHad, MITOAACPKHBAroIlasd, COCAWMHUTCIIbHAsA, AbIXaTCJIbHAsd, PCEryjaTopHasd,

TPaHCIIOPTHASL.

Tema 8. Meouyuna cnopma
Texcm ona umenus:
[lepen TpeHMpoBKaMHU CHOPTCMEH HU3MEpSAET YacTOTy OMEHHsS CBOero myiabca. Yacrora
ouenus cocrapisier 70 ynapoB B MUHYTY. CIIOPTCMEH 3aHUMAETCS OJJTHY MUHYTY U CHOBA U3MEPSET

MyJbC. 3aT€M OH MPOBEPSET €ro KaxJAyl0 MUHYTY B T€UEHUE HECKOJIbKMX MUHYT. OH mpeacTaBuil

CBOM pe3yJIbTaThl B BUJIE Tpaduka.

Kaxoit MOKHO cienath BBIBOI 110 €r0 pe3yibTraram?

a. YacToTa OMeHus ero mysabca yBenuunBaeTcst Ha 50 yrnapoB B MHHYTY.

6. Ha ymenbIieHre yacToThl OMEHHS €T0 MyJbca yXOUT MEHbIIIE BpEMEHH, YEM Ha yBEJu-
YeHHUE.

B. UeTkIpe MUHYTHI CITYCTS €ro mysibc Obercs 80 yaapoB B MUHYTY.

r. Ero nynsc HopManu3yercs MeHee 4eM 3a 6 MUHYT.

YNPARMeHMe
—~———
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120
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& 100

3
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20
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Bpema (MUHYTH)

9 kiaacc

Tema 1. Memannwi. Koppo3usa memannos. 3auuma om Koppo3uu.
Yenepoo kax ocnoea opeanuueckoii scusznu. Yznekucnolii 2az

Texcmut 0 umenun

Teker 1
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PecraBpanusi naMsITHUKOB

B atmocdepe KpymHBIX TOPOAOB BO3POCIO COJACPKAHUE arpecCUBHBIX BEUIECTB, MOATOMY
MOBEPXHOCTH MAaMSITHUKOB, CACITAHHBIX U3 METaJlIa, MOJIBEPraloTcs atMoc(epHoit koppos3uu. B mo-
ClIeZIHEeE BPEMsI 4aCTO BO3HMKAIOT TaKWE€ BUJBI KOPPO3HH, KaK «OpOH30Bast 00JIE3HbY» (MM «MeIHas
yyMay), IIPU KOTOPbIX 00pa3yloTCs OCHOBHBIE XJIOPU/bI MEIH - 3aIyCKAeTCs psAJl XUMUUYECKUX pe-
aKIUi ¢ ydacTHeM MM, KHCIOPOJa U Biaru arMocdepsl. B pe3ynbprate 3T0ro NpouCcXOAuT WHTEH-
CUBHAasl HENpPEepbIBHASI KOPPO3Us, Pa3pylLIaoLIasi IOBEPXHOCTh CKYJBITYP.

Cy1ecTByeT /1Ba OCHOBHBIX METO/1a 3aIMThl METAJUINYECKUX [TOBEPXHOCTEN OT KOPPO3HUHU:

1. Hanecenue MeTalNIMYECKUX 3aLUTHBIX MOKPBITUH, Ha3bIBAEMbIX GKEPTBEHHBIMUY». Takoi cioit
3alUIIaeT MOBEPXHOCTh MaMsITHHKA, U30JIUPYS €€ OT aTMOC(hepHBIX BO3JACHCTBUI, MpU ITOM caMm
MO/IBEpraeTcs KOPpO3HH U CO BpeMEHEM paszpyluaercs. Takue MOKPhITHS MOKHO HAHOCUTh pa3iiny-
HBIMH cTI0CO0aMu, HallpuMep, TajJbBaHOIIACTHUKOM.

2. HaHeceHHs 3aIIUTHOTO CJIOSI METOJOM IIJIa3MEHHOTO WJIM Ta30IlIa3MEHHOTO HANBUICHUS MeTa-
JUYECKOr0 TOPOIIKAa C MOCIEAYIOIIeH €ero MpONMUTKON CleuuaibHbIM HHTHOUTOPOM KOPPO3UU
HampUIieMoro Meraia. MHruburop, nonaaas B MOphI CIOS, HAJEKHO YAEPKUBACTCS B HUX, YTO
MpeloTBpaIllaeT Bo3AeicTBIE aTMOCPEPHBIX (DAKTOPOB Uepe3 MOPbl Ha METAIUT U YBEJIUYUBAET A0 -
TOBEYHOCTbH MTOKPBITHUSL.

HanputeHne MOXHO OCYIIECTBHUTH, HAallpUMEpP, NPU IOMOIIUM TAaKUX YCTPOMCTB, KakK ILIa3-
MOTPOHBI, T'a30IJIa3MEHHBIE TOPENIKH, TyrOBbIE METAJIN3aTOPhI U NETOHALIMOHHO-Ta30BbIC ITYLIKH.
B Cankr-IlerepOypre Tak ObLITH pecTaBPUPOBAHBI MHOTHE MTAMSITHUKH.

Bonpocwl ona oocyscoenusn:

— 3aIMTHBIN CIOW METAJNIMYECKOIO NMOPOLIKOBOTO TOKPBITHS SIBJISETCS PBIXJIBIM, COLEP-
KHUT MHOTO IYCTOT U MOP U NPOHUIIAEM JJIs BHEIIHEH atMocdepbl U colepikalieiics B Hel Biaru.
ITpu kakux ycinoBHsIX OH OyJeT BBINOJHAThH 3AIIUTHYIO (QYHKIUIO: MPU 3aMO0JIHEHUH MOP U IIyCTOT
CIELIMAJIbHBIMU IIperapaTamMy, MPENSITCTBYIONIMMHY KOPPO3UHU 3allIUTHOTO CJIOS, IIPU OKPAIMBAHUU
MOKPBITHUS KpacKaMM WJIM SMAJIMU, NIPH YCIOBUH MPOIMUTKH IMOBEPXHOCTH MHIHOMTOpAaMU KOPPO-
3UM WUJIM NIPU IOBTOPHOM HAHECEHUH MIOPOLIKOBOTO 3AIIUTHOTO CJIOS?

— Moryt 511 ObITh MCIIOJIB30BaHbl ONMCAHHbBIE TEXHOJIOTHUH JUISl 3alUThl MAMATHUKOB, BbI-
MIOJIHEHHBIX U3 KaMHA? [louemy?

— Ilouemy CKynbOTYpHBIE KOMIIO3ULMHU DPa3sMEILAOT JUIIb Ha
MacCHUBHBIX (DyHJaMEHTax: Uil 00ecreueHus] yCTOMYUBOCTH CKYJIbITYPHI,
JUIA pPaBHOMEPHOTO paclpelesieHusl BECOBOM HAarpy3kKh Ha TPYHT, AN
YBEJIMYEHUS BBICOTHI CKYJIBNTYPBI WM JUISl 3AILUTHI CKYJIBITYPHI OT BaH-

nanoB?
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Tekcr 2
I'azupoBanue BOAbI

Yrnekucnsiii a3 unu CO2, TBYOKUCH yTiie-

e

poja, AMOKCHI yriiepoja, OukapOOHAT HCIOIb3Y-
CTCA JId NPUTOTOBJICHUA TIa3HMPOBAHHBIX HAIIWUT-

KoB. ['a3supoBaHHBIC HAaNWUTKH, OCOOEHHO OXJIa-

KJIEHHBIE, OBICTPEE U IOJTHEE YTOJSIOT JKaXKIY. [ S -

Jljig yToJeHus KaK(pl YEJIOBEK BBIIIMBAET MEHbIIE ra3MPOBAHHON MUTHEBOM BOJIbI, YEM HETa3UpO-
BaHHOU. CerofHsl B MPOU3BOJACTBE HAMUTKOB YCUJIEHHO JKCILTyaTUPYETCS OCHOBHOE CBOWCTBO YT-
JIEKHUCIIOTO ra3a — KOHCepBUpymolee (o0e33apakuBaroliee, Ae3uHGUIrpyromiee, aHTAMUKPOOHOE),
T.K. YTJIEKUCHBIN Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, I'YOMTENbHO JEHCTBYIOLIUM Ha JKHUBbIE
MHUKpPOOPIaHU3MBbl, IPUCYTCTBYIOIINE B TUTHEBON BOJE.

VYrnekucnslii Ta3 U3MEHsET BOJOPOAHBIN Mokaszarenb (pH) BoJibl, onpeaensioninii xapakrep
XMUMHUYECKUX M OHMOJIOrMYecKux mnpoieccoB. B 3aBucumMoctu ot BennuuHbl pH MeHsieTcst ckopocTh
OMOJIOTMYECKUX PEAKIINI, TOKCUYHOCTD 3arps3HSIONIMX BEUIeCTB U T. A. [[1si NUTheBON BOJbI ONTH -
MaJIbHBIM CUHTaeTcs ypoBeHb pH B amamazone ot 6,5 mo 8,5 (mo pekoMmennmanusm BcemupHoii op-
raHu3aluy 3JpaBOOXPAHEHUS - 7), OTKIIOHEHHE OT KOTOPOI0 MOXKET CYILECTBEHHO OTPa3uThCs Ha
3amnaxe, IpUBKyCe U BHEUIHEM BHJE BOJBIL. [Ipyu HachllleHNN BOJIbI YIJIEKHUCIIBIM T'a30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pacTaet 10 pH=3,8.

Bonpocwl ona oocyscoenun:

— Ilouemy npu HarpeBaHWM ra3upPOBAHHON BOJbL, SIBJISIOLIEHCA BOAHBIM PACTBOPOM YrOJib-
HOM KHCJIOTBI, BBIJICIISIFOTCS ITy3bIPbKU ra3a?

— JlakmycoBasi uHIUKaTOpHAs Oymara MmpH MOTPYKEHUHU €€ B Fa3UPOBAHHYIO BOJY MEHSET
nBeT. Ha xakoi?

— Menuku Ha OCHOBE MHOTOJIETHHX HCCIEAOBAHUN U HAOIIOJEHUI ONpeneauii IpOTUBO-
MOKa3aHUs K YMOTPeOJIEHNIO0 Ta3upOBAaHHOW MUTHEBOI BOJBI: HalW4He 53BbI M ractputa. Kakosa
OCHOBHAsl IPUYMHA 3TOTO OIPAHUYEHHUS: HU3KUU, BBICOKHI WM HOPMaJIbHBIA YPOBEHBb BOJIOPOJIHO-

ro rnoxkasareis? HpI/IBCILI/ITe 000CHOBaAHHE B IIOJIb3Y CBOCT'O OTBCTA.

Tema 2. Ecmecmegennan paouoakmuenocms. Ilpeodpasosanue enympenneil ynepzuu
AMOMHBIX A0EP 6 MENI0BYI0 U IIEKMPUUECKYIO IHEP2UI0. AMOMHbIE CUN08ble YCIMAHOBKU U UX
ucnoav3zoeanue. Ilocneocmeusn paouayuonnoz2o ooyuenus

Texcmut Ona umenus:

Teker 1
PagnoakTuBHOE 00MyUeHHE
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Pagunanus, B IMpoKOM CMBICIIE, O3HAYAET U3JIyUYEHUE, TO €CTh PACIIPOCTPAHEHHUE SHEPTUU B

BHUAC BOJIH WM YaCTHUII. PaI[I/IoaKTI/IBHBIe H3JIYyYCHUA ACJIAT HA TPpU BUAA:

anb(a-u3IydeHne — MOTOK sJep TeNns;

66Ta'I/I3JIy‘-IeHI/Ie — IIOTOK 3JICKTPOHOB;,

— TaMMa-Hu3J1y4YCHHUEC — ITIOTOK BBICOKOOHCPICTUUCCKUX q)OTOHOB;

IMOTOK HEUTPOHOB.

YenoBeyeckuii OpraHu3M PEryisipHO MOBEPraeTcsi BO3JACHCTBUIO PaJIMOAKTUBHOTO 00IIyde-
Hus. [IpubausurensHo 80% exeroqHo nosydyaeMoro KOJaMuecTBa NPUXOAUTCS Ha KOCMUYECKHE JTy-
yr. OCHOBHBIM TPUPOJHBIM HCTOYHUKOM HM3IIyYCHHsI CYMTACTCS WHEPTHBIN ra3 pajoH, BHICBOOOXK-
JAOIUICS U3 3eMJITH M TOPHBIX TIOPOJI.

PagnarmonHoe oOmydeHue mo cnocoOy MPOHUKHOBEHHS B OPraHU3M JISUTCS Ha J[BA THIIA!
BHyTpEeHHee W BHemHee. llocienHee xapakTepHO Ui PACIbUIEHHBIX B BO3YyXE PaaHOHYKIIUIOB
(adpo3zoub, TELTE). OHHU TMOMANAIOT HA KOXKY WIH OJSKIY. B TakoMm ciydae MCTOYHHKH pajHariuu
MOKHO Y/aJHTh, CMBIB HX. BHemrHee ke 0ONydeHHE BBI3BIBACT OXKOTH CIM3UCTHIX 00OJIOUEK U
KOXHBIX IOKPOBOB. [Ipy BHYTpEHHEM THUIIE OOJNydeHHS DPaIHOHYKIUABI TMOMAIaloT B KPOBOTOK,
HaTpuUMep, 9epe3 PaHbl, H YIAISIOTCS JIUIIb ¢ TOMOIIBI0 Tepanuu. Takoe o0ydeHrne mpoBOIHpYyeT
00pa30BaHuE 3JI0KaUECTBEHHBIX OITyXOJIEH.

PagnoakTuBHOE M3Iy4YeHHE M3-32 HOHM3HMPYIOLIETO AECHCTBHUS MPUBOIUT K 0OpPa30BAHUIO B
OpraHu3Me 4ejgoBeKa CBOOOJHBIX PaJMKalOB — XMMUYECKH aKTUBHBIX arpeCCUBHBIX MOJIEKYJ, KO-
TOpBIE BBI3BIBAIOT MOBPEXJCHHE KJIETOK U MX rudenb. OCOOEHHO YyBCTBUTENbHBI K HUM KIIETKH
KeJyJOUYHO-KUIIEYHOI'O TpakTa, MOJIOBOM M KPOBETBOPHOW cucTeM. PanmoakTtuBHOe oOmyueHHe
HapylaeT ux padoTy, BbI3bIBAET TOIIHOTY, PBOTY, HapyllEHHE CTyna, TeMmreparypy. Bo3aelicTBys
Ha TKaHU IJla3a, OHO MOJKET IIPUBECTH K JIydeBOW KaTapakTe. K MociencTBUSM HOHU3UPYIOIIETO
U3IY4YEeHUs TAaKXKe OTHOCAT TaKHE MOBPEXKIEHHs, KaK CKJIEPO3 COCYAOB, yXY/IIEHHE UMMYHUTETA,
HapylleHHe reHeTudeckoro ammnaparta. Cuctema nepeiayd HacleJCTBEHHBIX JIAaHHBIX MMEET TOH-
Kyl opranuzanuto. CBoOOJHBIE pajMKalbl U UX MPOU3BOJHBIE CHOCOOHBI HapylaTh CTPYKTYPY
JHK — HOcuTens reHetTnyeckoid MHPOpMaLUU. ITO NPUBOJUT K BOBHUKHOBEHUIO MyTallUi, KOTO-
pbl€ CKa3bIBAIOTCS Ha 3/I0POBbE NOCIETYIOUINX TOKOJIECHUH.

Ha aromapHOM ypoBHE 3TO HNPOMCXOJUT TakK. PajMoaKTHBHBIE YaCTUIBI JIETAT C OTPOMHOM
CKOPOCTBIO, BEIOMBAs MPU 3TOM 3JIEKTPOHBI U3 aTOMOB. B pe3ynbrate nocieqHue npuoopeTaroT mo-
JIOXKUTENbHBIN 3apsiyl. CBOOOAHBIN 7EKTPOH U MOHU3UPOBAHHBINA aTOM BCTYNAIOT B CIO0XKHBIE peak-
LIUH, B pe3yibTaTe KOTOPHIX 00pa3yroTcsi cBoOoIHbIe pagukanbl. Hanpumep, Bona (H20), cocTas-
nstommast 80 % macchl uenoBeKa, Mo BO3ACHCTBHEM pajdalliy paclagaeTcs Ha JBa pajaukana — H+
u OH-. DTH NaToJOrMuecKy akKTUBHBIE YACTUIIbI BCTYMAIOT B PEAKIIMH C BaXXHBIMU OMOJIOIMYECKHU-

MU coenuHeHnsIMH — Moutekynamu JIHK, GenkoB, ¢pepmeHTOB, sxupoB. B pe3ynbrate B opranusme
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pacTeT YMCiIo MOBPEKICHHBIX MOJEKYT M TOKCHHOB, CTpaJlacT KICTOYHBIH 0OMeH. Uepe3 HEeKOTO-
poe BpeMsi IOPAKCHHBIE KIIETKU MOTHOAIOT WM MX (QYHKIIMH CEphe3HO HapymaroTcs. M3-3a moBpe-
waenust [JHK u myranuu reHoB KjieTKka HE MOXET HOPMAJIBHO ACIUTHCS. DTO caMOe OMacHoe Io-
CJICJICTBUE PATHAIIMOHHOTO O0IydeHUSI.

Bonpocewl ons obcysymcoenusn:

- Jlns yenoBeka B KOCMOCE 3HAYUTENIBHYIO OTACHOCTh MPEACTABIISIET KOCMUYECKas paaua-
uus. Yro 3amuinaet Jiroaen Ha 3eMiie OT ee maryoHoro BO3JIEUCTBHS: aTMocdepa ¢ coaeprKaiiencs
B HEH MBUIBIO, BpallleHHe 3eMJId, 00J1aKa, BOJSHOM map, CoAepx aliuiics B atMmochepe WiIu MarHuT-
Hoe 1oJie 3emin?

- Jlna xakux reorpaduueckux MeCT MPU OTCYTCTBUHM MECTOPOKICHUM paTuOaKTUBHBIX HC-
KOITA€MBIX YPOBEHb €CTECTBEHHOU paJMalliU BBIIIE CPETHETO: BEHICOKOTOPhE, MOBEPXHOCTh OKEaHa,
PaBHUHBI, JECHON MaccuB UM ApKTUKA C AHTapKTHUKOM?

- Ha Jlyne marautHoe nojyie oueHb ciadboe. O3HayaeT Jid 3T0 HAJIM4YKME paJualliOHHON omnac-
HOCTH ¥ HEBO3MOXXHOCTb OCBOEHHs denoBeuecTBOM JIyHbI? Pa3BepHyTBII OTBET HE0OXOJAMMO
000CHOBATb.

Tekcr 2

ATOMHasl MOABOIHAS JIOJIKA

ATOMHBIE MOJAJIOJKN HCIOJB3YIOT PaJUOAKTUBHOE TOIUIMBO (B OCHOBHOM, ypaH). Pannoak-
THUBHbBIE MaTepHaJbl BBIACTSIOT TEIIOBYIO SHEPTHUIO B Mpollecce siaepHoro pacnanaa. [lpu 3tom BbI-
JIENSIETCSl OTPOMHOE KOJIMYECTBO 3HEprur. Ha aroMHOM MOUI0IKE TAKOW MPOLIECC OCYIIECTBIAECTCS
B TOJICTOCTEHHOM PEaKTOpPe, KOTOPbI HEMPEPHIBHO OXJIAXAAETCS MPOTOYHOM BOJIO, 4TOOBI H30e-
KaTh Meperpena, a TO U pacIuiaBlIeHUs! CTEHOK.

B TunuyHOM nBUTATENE C SNIEPHBIM PEAKTOPOM OXJIAXkJACHHAs BOJA, LIUPKYIUPYS MOJ JaB-
nenueM 160-200 atMocdep 1Mo 3aMKHYTOMY KOHTYpPY, ITOIaJaeT BHYTPh KOPITyca peakTopa, Coaep-
JKalllero siaepHoe ToIuMBO. Harperas BoJa BBIXOAUT U3 PeaKkTOpa U MCIOJIb3YeTCs AJsl IMpeBpalie-
HUS B maporeHepaTtope Apyroil Boasl B map. OcTbiBasg, OHA BHOBb BO3Bpaliaerca B peaktop. Ilap
BpalllaeT JONacT! TypOMHHOTO ABUratesns. PenykTop nepeBoauT ObICTpOE BpallleHHE Bajia TYp OUHEI
B OoJiee MeAJICHHOE BpallleHHe Baja 3JeKTpoABUratens. Ban snekrpoaBuratens mpu MOMOIIU Me-
XaHHU3Ma CIETUICHUs] COEUHSAETCS ¢ TPEOHBIM BAJIOM U AJIEKTPOTEHEPATOPOM. DIEKTPOIBUTATENb,
Bpaiasi TpeOHOI Bal U TeHepaTop, 00eceunBaeT JBUKEHHE JIOJKH U BbIPa0aThIBAaET AIEKTPOIHED-
TUI0, KOTOpas 3amacaercs B OOPTOBBIX akKyMynsiTopax. B Poccun cozmanu v ucneiTany yHUKaNIb-
HYIO SIZIEPHYIO CHUJIOBYIO YCTAHOBKY C PECYpPCOM Ha BECh JKM3HEHHBIN LIMKJI aTOMHOM IMOJABOJHOM

JJOAKH.

3aoanua:
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1.3anonHuTe B O6JI0K-CXEME MPOITYIIEHHBIE 3BEHbS Npoliecca peoOpa3oBaHus sICPHON

OHCPTHUU B MCXAHUYCCKYIO DOHCPIUI0 ABUKCHUA HOI[BOI[HOI71 JJOJKHU

BrigeneHue
[IpeppameHUe BOMOBI B Iap

i’)
JHEPTHH B IPOLIECCE  —B» ; B I3NOTEHENATONE
10aKTHBHOIO PACIIana
I1ap BpamaeT 10nacTy 2 >
OHHBI IBUTATEI
» 5 DIeKTPONBUIATEND BEIPAOATHIBAST L. OHEPIHIO,

KOTOpa 3a1acaeTcsa B aKKYMYIATODE

2. «B TUNMMYHOM HABUTATENE C SACPHBIM PEAKTOPOM OXJIAXIEHHAS] BOJA, UUPKYIUPYS O]
nasnenueM 160-200 atmocdep Mo 3aMKHYTOMY KOHTYPY, MOTMaaaeT BHYTPh KOPIyca peakTopa, co-
JiepKallero siaepHoe TormauBo. Harperast Boja BBIXOIUT U3 peakTopa U MCIOIb3yeTCs s peBpa-
LIEHHUS B MApOTEHEpaTOpe APYyroud BoAbI B map». To €cTh B TEKCTE yKa3aHa 4acTh BOJSHOW Maru-
CTpajll «peakTop-----aporeHepaTop ------ peaktop». CocTaBbTe aHAJIOTUYHYIO CXEMY JJsl IpYyrou
4acTU BOASIHOM Maructpaiu. Jljis 3TOro BHUMATENbHO paccMOTpuTe cxemy nasuratens. Coriacu-
T€Ch, YTO MOKHO MPOCIEAUTh AHAIOTHIO C TAKUMH MOHATHUSMHU U3 OMOJIOTHH, KaK «MalIbIii KpyT
KpOBOOOpAaIIEHUS» U «OOJBIION KPYr KPOBOOOpAILIEHUS».

3. IIpennonoxxuMm, 4TO y4EeHHUK, 03HAKOMUBIINCH CO CXEMOU yCTPOMCTBA ABUTATENs C aTOM-
HBIM PEaKTOPOM, MTOCUUTAI, YTO B HEE MOYKHO BHECTU M3MEHEHHMS: OOBEINHUTH BE YaCTU BOJSHOM
Maructpanu. Toraa Boja (map) OyAeT HUPKYIUPOBATH MO KOHTYPY «peakTop---aporeHepaTop---
rJIaBHasE TypOMHA ----TJIAaBHBIM KOHJIEHCATOp TYypOUHBI------ peaxkTop». YKaXKUTe OCHOBHOE MPEIsT-
CTBHUE Ha IyTU BHEJIPEHUS STOU UICH.

4. BbI B cocTaBe Ipymibl KOHCTPYKTOPOB — Pa3pabOTYMKOB ABUTATENCH C sIIEPHBIM PEAKTO-
poMm. M3MeHeHHe KaKuX MapaMeTpoOB CYHIECTBYIOIIEH CHUCTEMbl KHU3HEOOECHEUeHHUs IOJABOJHON
nojku, o BamieMy MHeHUIO, yBETUYHT ee pecypc?

5. IlpoBenuTe aHanMM3 MPEICTABICHHON Ha PUCYHKE CXEMBI MPOIECCOB, 0OECTIEUNBAIOIIUX
paboTy MOUIOAKU. YKaXUTe NPUUUHY, IOYEMY BOJIa, HarpeBaeMasi B peakTope, sIBIIeTCS paauoaK-
THUBHOM, a BOJ]a B apOreHepaTope — HET: OHa MPOXOJUT MPOILEAYPY OUYUCTKH, OHU LUPKYIHPYIOT

I10 Pa3HbIM KOHTYpaM U HC CMCIINBAKOTCS, B IIAPOTCHEPATOP ,Z[O6aBJ'I$IIOT I[eaKTI/IBaTOp?
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Komuencarop
AABICHIS | IMaporene- Typborene- Faasnas rypinua
. parop parop

' Peavkrop
Jaexr- \
poasi-
raTeih

(
1 M
L\toma_w rect

Boasmas ma-
FHCTPATL

S \
‘ AKKYMYs-
‘ Topuas Gara-
\ J pes Ll

Haepusii peakrop Konaeuncarop aasusn KOWIEHCATOP TYPOIHBI

6. V3 mpenno’KeHHBIX BapUaHTOB BBIOEPUTE TOT, KOTOPBIM oTBedaeT Ha Bompoc: Ilouemy
BOJIa TIOCTYMAET B aTOMHBIN PEaKTOp 1O OOJBIINM JaBJICHUEM, JOCTHTAIOIINM BEIHYUHBI B 160-
200 armocdep?

a. Jlns yBenuuenust orbopa TErIoBOM MOIIHOCTH.

6. lns yBenudeHus TeMIlepaTyphbl KUMIEHUS.

B. [lns obecnieueHus LMPKYASLIUU BOJbI B TaporeHepaTope.

7. CucreMa xu3HeoOecriedeHus: MOI0OKU COJIEPKUT AUCTUILIATOP U DIEKTPOIU3Ep, Yepes
KOTOPBIE IMOCTOSTHHO MPOITyCKal0T MOPCKYI0 Boay. KakoBo ux Ha3HaueHue? 113 npuBeEeHHBIX HIKE
BApUAHTOB HEOOXOIUMO BBIOpATh BBIMOIHIEMbIE ITUMU YCTPOUCTBAMU (PYHKITHH:

a. OuucTka OT IpUMecei.

0. Tonkas dunabTparms.

B. HarpeBanue, 06pazoBaHue napa ¢ ero nocjieayouieil KoOHaeHcauen s NoJTydeHusl a1-
CTUJUIMPOBAHHOMN BOJBI.

r. IlpuroropieHue ropsueid TEXHUYECKON BOJIbI.

. HpOI/ISBOI[CTBO KHCJIOPOJa B PE3YyJIbTATC 3JICKTPOJIN3a BOABI.

YcrpoiicTBo: DyHKIHU:

Juctunnarop

OnexTpoausep

Tema 3. Deontoyus 36e30
Texcm ona umenusn:
IMon neiicTBHEM CHIJI BCEMUPHOTO TMPHUTSHKEHHS O00JAKO MEX3BE3HOIO ras3a, COCTOSIIEro
TJIaBHBIM 00pa3oM M3 BOJOPO/Ia, COKUMACTCS U HATPeBaeTcs 110 3aKOHY COXpaHeHus sHepruu. Ecnu

Macca o0jaka AOCTATOYHO BCJIMKA, TCMIICPATYpa U HABJICHHUC B LCHTPC obOnaka JOCTHUTa€T 3HA4YC-
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HUM, TPU KOTOPHIX HAYUHAIOTCS TEPMOsI/IePHbIe peaKIluM CUHTEe3a, B PE3yJbTaTe KOTOPHIX BOJIO-
pox npeBpaiaercs B renuil. Tak poxaaercs 3Be3/a.

Co BpemeHeM (Ha 3TO MOTYT YHTH MHJLTUAP/BI JeT!) BOJOPO/ B LICHTPATIBLHOM YacTH 3BE3/Ibl
BEITOpaceT, u oOpa3yercs renueBoe siipo. Ho 3Be3na mpu 3TOM HE TacHET, MOTOMY YTO TelIUi TOXe
SIBJISIETCSL SIAEPHBIM TOTUIMBOM: TPU JOCTATOYHO BBICOKOM JAaBJICHUH W TEMIIepaType CBbIile 15
MWJTHOHOB T'PalyCOB HAUMHAIOTCSI TEPMOSIIEPHBIE PEAKIIMH, IPH KOTOPBIX TeJUi IpeBpallaeTcs B
yraepon. Ilpu atom Temnepatypa siapa emie Oosblie Bo3pactaer. HakoHel naBieHue, Bo3pociiee
BCJICJICTBUE HOBBIX TEPMOSIICPHBIX PEAKIUU, CTAHOBUTCS HACTOJBKO OOJBIINM, YTO HApYKHbBIC
CJIOM 3BE3/IbI OTOPACBHIBAIOTCA Ha OOJIBIIIOE PACCTOSTHUE OT s/ipa, a UX TeMIepaTrypa 3HAUYUTEIbHO
YMEHBIIIAETCS: 3B€3/1a MPEBPAIIACTCS B KPACHbIH I'MIraHT (KPAaCHBIMU MX Ha3bIBAIOT 3a WX IIBET, a
TUTaHTaMH — 33 UX KOJIOCCAIbHBIE pa3Mepbl). Macca HEKOTOPBIX M3 ITHX 3BE€3/l CpPaBHUMA C MacCOn
Comnna. Co BpeMeHeM OCHOBHO€ TOTUIMBO TEPMOSIJIEPHBIX PEAKIIMI-BOJOPO U TeIUi — BBITOPAET.
Bremrame cnou 3Be3/bl, pacuvpsisch, yAETAlOT, a 3B€3/1a 3HAYUTEIIFHO YMEHBIIIACTCS B pa3Mepax u
npeBpaiaeTcs B Oesblil kKapauk. benblil 1BeT 3Be3/bl yKa3blBaeT Ha TO, YTO TEMIlepaTypa Ha ee
MMOBEPXHOCTHU BBIIIE TeMIiepaTypsl moBepxHoctu CosHita. TepMosiiepHbIe peakiiy B OSJI0M KapJiv-
K€ YK€ TIOYTH HE UJTYT.

Ecnu macca spa 3Be3s1 npeBbiaeT Maccy CoutHira 6oee, 4eM B moJiTtopa pasa (Oesbiii ru-
raHT), 00yCJIOBIEHHOE CHUJIAMH TATOTEHUS JaBJICHHE B SPE 3BE3/bl CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO Kak OBl «BJAaBIMBAET» AJIEKTPOHBI B IPOTOHBI, B PE3yJIbTaTe YEr0 00pa3yroTCsl HEUTPOHBI.
Tak BO3HUMKAET HEMTPOHHAS 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM W3 HeWTpPOHOB. Macca Ta-
KO 3Be37bI MOXKET OBITh CpaBHUMOM ¢ Maccoit CoHIa TPU JUaMETPe B HECKOJIbKO KHJIOMETPOB!
[1n0THOCTH HEUTPOHHOM 3BE3/bI OIM3KA K IUNIOTHOCTH aTOMHOTIO sipa: 1cMm3 BeriecTBa Takoil 3Be3-
Il CpaBHHMMa C MAaccoil HECKOJIbKMX TI'PYKEHbIX TOBApHBIX BaroHoB. OOpa3oBaHuE HEUTPOHHOM
3BE€3/Ibl MPOUCXOTUT 3a JOJU CEKYHIbl U COIMPOBOXKIAETCS B3PHIBOM HEBEpPOSTHOM cuibl. Takue
B3PbIBbI Ha3bIBAIOT BCIIBIIIKAMH CBEPXHOBBIX.

Ecnu macca 3Be3/1pl 3HaUMTENBHO MpeBbIaeT Maccy CoJHIIa, TO CHJla IPaBUTALUU «3aCTaB-
JSeT» 3BE3AY CXKUMATHCS JIaXKe IMOClie TOTO, KaK OHA CTaHeT HEeWTpOoHHOU 3Be3noil. M Hactymaet
MOMEHT, KOT/Ia CHJIa TSTOTEHHsI CTAHOBHUTCS HACTOJBKO OOJIBIION, YTO OHA «HE BBIMTYCKAeT» Hapy-

Ky Haxe cBeT! B Takom CJIydac 3B€3a MPEBPAIACTCA B KUCPHYIO ABIPY».

3aoanua:

1.3anonHuUTE B OJIOK-CXEME MPOIYIIEHHBIE 3BEHbS MPOIIECC:

1) DBosroIHs 3B€3/1bI ¢ Maccoi, Oau3koi k Mmacce CosHia

OGnako
pazpe:xeHHOTO — 3eezma — ? ?
Me3K3BeIHOTO ra3a 102



2) DBoJTIOLIHNS 3BE3/IbI C MACCOM, CYIIECTBEHHO OoJbiieit Macchl CosHIIa

Odnako
pa3peXeHHOTO Benplif THTAHT —# ? ? —» ?
MeK3BeTHOTO Taza

2. Beigenure 2-3 mpoOnembl, ¢ KOTO-
pBIMH, IO BallleMy IPEACTABICHUIO, CTAJIKH-
BalOTCA acTpO(PU3MKU MpU H3YYEHHH 3BE3[I.
OO6ocHyiTe CBOE MHEHHE.

3. CocraBbTe CHHKBEWH Ha TeMmy «Yep-

Has abIpa»

Tema 4: Ixocucmema Kax camoopanu3yrOuaaca CUCmema OpP2anu3mos u pusuueckoii
cpeowt ux odumanus u ezaumooeiicmeus. Ilomoxu eewyecmea u Inepeuu ¢ IKocucmeme
Texcm 0na umenusn:
HckyccTBeHHBIE IKOCHCTEMBI

HckyccTBEHHBIE SKOCUCTEMBI — SKOCUCTEMBI, CO3/IaHHbIe YeoBekoM. [Ipocreimmm npume-
POM TaKOTO poJia MOXKET CIYKUTh aKkBapuyM. B HeM MMEIOTCSl pacTeHHsl, OCyLecTBIstonue GoTo-
CUHTE3, PbIObI WJIH Ipyrue *KUBOTHBIE, MUKPOOPTaHU3MBI, MepepadaThIBaOLIUEe TPOAYKThI KU3HE-
NesITeNIbHOCTH KUBOTHBIX. HO akBapuy™m He SIBISIETCS CaMOCTOATEIbHON YCTOMYUBOI CUCTEMOM, T.
K. OH HYXJaeTcsi B MOCTYIUICHHH OIPEICICHHBIX BEIIECTB M3BHE, HApUMEpP, KopMa sl peiO, U
BBIBEJICHHS YACTH MPOJAYKTOB IMyTeM 3aMEHbI WIH (PUIBTPALIUU BOIBI.

OcHoBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX IKOCHCTEM:

1) BOJIBIIMHCTBO MCKYCCTBEHHBIX 3KOCHCTEM SIBJISIOTCS T€TEPOTPOGHBIMHU, T.C. MOTPEOIIs-
IOLIUMU OPTaHUYECKUE BelIecTBa (TOTOBYIO MUILY) U3 BOBI.

2) VckycCTBEHHBIE SKOCHCTEMBI MMEIOT HE3aMKHYTBIM IIMKJI OOMEHA BEIIECTB M SHEPIHU.
YacTh MUIIEBBIX LIETIOYEK B TAKUX IKOCHUCTEMAX PA3pyLIAETCs, U, KaK CJIEACTBUE, YEJIOBEK CTaHO-
BUTCS 3BE€HOM SKOCUCTEMBI, 0OecreunBasi ycTpaHeHUE MPOIYKTOB paciaja, co3aaBas KoM(MOpPTHBIE
yCIIOBHSI CyliecTBOBaHMs. Llenu nmutaHus B akBapuyMax KOPOTKHE M XapaKTEpPU3YIOTCS HAIMYHUEM
2-4-X 3BEHbBEB.

3) HckyccTBEeHHBIE SKOCHCTEMBI XapaKTEPU3YIOTCS BUIOBOW MaJOYHCICHHOCTRIO. JlelicTBU-
TEJHHO, YEIOBEK B aKBapHyMe CO3/aeT IKOCUCTEMY JUTsl 00ECIeYeHUs CYIIIECTBOBAHMSI OJTHOTO WIIH

HCCKOJBKHX BUJI0B pLI6 n paCTeHHﬁ.
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HopmansHoe GyHKIMOHUPOBAHUE aKBapUymMa BO3MOXKHO JIMIIb B YCIOBUSX PABHOBECHOTO
COCTOSTHUSI OMOJIOTUYECKOW CHCTEMBbI TIPH ONTUMAIBHBIX MapaMmeTrpax cpeipl. B craHOBIeHWU U
MOJIEp’)KaHUU PABHOBECUS MPUHUMAIOT y4acTHE BCE BOJHBIC OPraHW3MbI (PBIObI, aM(DUOMH, MOJI-
JIIOCKU M JIp.), pacTeHus (BBICIINE PACTEHUS W BOJOPOCIH), OJHOKIETOYHBIE MHUKPOOPraHU3MBI
(bakTepum, mpocTeimme). Maneiiiee HapyieHHe OajlaHCca B CHCTEME BEJIET K MOTepEe PAaBHOBECHS,
YTO BKJIFOYAET MEXAaHU3MBbI, HalIPaBJICHHbBIC HA cTaOmim3anuio OMocucTeMbl. [Ipu HEBO3MOKHOCTH
BOCCTAHOBJICHHsI OajlaHCca, akBapuyMHasi OMOCHCcTeMa THOHET.

Bonpocul ons obcysymcoenusn:

— KucnotHocts Bosbl pH oka3biBaeT Oosblioe BAMSHUE HA OMOXMMUYECKHE U OHOJIOTHYe-
CKHE IPOLECChl U MMEET BaKHOE 3HAU€HUE B *KU3HU pbl0. B mpoueccax ¢oTocuHTesa, mpoTeKaro-
IIUX Ha CBETY, PACTEHUs MOTPEOIAIOT YIVIEKUCIBIN Ta3, 4yTo noBeimaeT ypoBeHb pH. Houbto kuc-
JIOTHOCTb BOJIbI IOHMKAETCSI, YTO CBA3AHO HE TOJILKO C OTCYTCTBHEM (POTOCHHTE3a, HO U C BbIAEIE-
HueMm CO2 npu IbIXaHUU pacTeHuil. MHOTHE phIObI BrioJiHE 0€3001€3HEHHO MEPEHOCAT OTKIOHEHUS
KHCJIOTHOCTH BOJIbI OT HeHTpanbHOro nokaszatens (pH= 7-8). OTo 00bscHsETCA TeM, UTO OpraHU3M
MMEET LIENBIA Pl CHCTEM, CriTakuBaronux kosiebanus pH. OnHako pe3koe W3MeHEeHHE KHUCIOTHO-
CTH BOJIBI MOKET CTaTh MpUUKNHOM rudenu poio. [louemy?

Meskay KakuMu OOMTATENsAMH aKBapUyMa MOYKET BO3HHMKHYTh KOHKyPEHIHA'’: BHIaMm co
CXOJHBIMU TOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIOIIUMH T0JIb3Y U3 CBSI3M APYT C APYroM, XHUIIHHKA-
MU U JKE€PTBaMHU, Mapa3uTaMu U X0o3sieBaMu?

3aoanusn:

1. AkBapuyMHBIE PACTEHHUS Pa3pacTaloTCs HaJ BOJOW WM IJIaBAIOT HA MOBEPXHOCTH, TJIE
ocBellleHne 0oJiee HHTEHCHUBHO U TJIe OHH JIOTIOJHUTENBHO MOJIy4aloT YIIEKUCIbIN ra3 u3 arMocde-
pbl. B nporiecce poTocunTe’a MOEeKyIbl XJI0poduiia pacTeHU CTaHOBSTCS HanboJiee akKTHBHBIMU
MpU OCBElIeHUU (HOTOHAMU C JUIMHOW BOJHBI M3 WHTepBaia ot 600 mo 700 HanomeTpoB (00macTh
OpaH)XeBOTO M KPAaCHOTO IIBE€Ta). DTO HamOoJiee Ba)KHBIM CBETOBOW AMAIa3oH Uil HHTEHCHBHOIO
pocTa TUCTHEB U OCEBBIX OPTaHOB pacTeHuid. Ha pucyHke npuBeneHbl rpadKu 3aBUCKIMOCTH OTHO-
CUTENIbHOM MHTEHCHUBHOCTU CBETa OT TOJILIMHBI CIIOS BOJBI B aKBapuyme IJIsi M3ITYYCHHs Pa3HBIX

LIBETOB.

19 KOHKypGHL[I/Iﬂ — 9TO B3aMMOOTHOIICHWA AKTUBHOI'O COPCBHOBAHUA MCIKAY 0CO0sIMH OJHOT'0O WJIN PA3HBIX BUJOB CO
CXOJHBIMHA HOTpe6HOCT$[MI/I 3a CPEACTBA CYICCTBOBAHUA U YCIIOBUA PA3MHOXCHUS.
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HCHOJ’[LSy;[ OTH JaHHBIC, 06”I)$ICHI/ITG, Mo4YeMYy paCTCHUs, KOTOPBIC BO BPEM CBOCT'O KU3HCH -

HOro Hukia MOCTOAHHO IMOTPYKCHBI B BOAY Ha JOCTATOYHYIO FJ'IY6I/IHy, JaCTO HCIIBITBIBAIOT HE-

XBAaTKy AWOKCHIA Yrj€poaa W HEAOCTATOK OCBCHICHUA, U HC MOI'yT JOCTUTHYTH H€O6XOI[I/IMOFO

ypoBHS (hoTOCHHTE3A.

2./Inst HOpManbHOrO (PYHKIMOHUPOBAHUS aKBapuymMa HEOOXOIUM KOHTPOJb YpoBHsS PH.

HepeqnanTe BO3MOJKHEIE CITOCOOBI HN3MEPCHUSA YPOBHSA KHUCJIOTHOCTH BOJBI. HpOBC}II/ITe IIOHCK B

Pa3IMYHBIX HMCTOYHHKAX I/IH(i)OpMaHI/II/I O MPUPOJHBIX HHIAWKATOpAax YpPOBHA KHUCIOTHOCTU BOIBI.

OHCHI/ITG BO3MOXXHOCTB UX UCIIOJIB30BaHUA B aKBapuyMax.

Tema 5. 'unome3wt 603HUKHOBeHUA Hcu3HU. Pazeumue npedcmasienuii 0 npoucxoxicoe-

Huu Mcusnu Ha 3emie. Ipvl OpesHeliuienl u opesneil rycuznu. Pazeumue ycuznu 6 mezozoe u

Kaiino3oe. AHmponozennoe 6o3oeiicmeue Ha duocgepy.

Texcmot 012 umenua:

Texcr 1

Jli1s 00bsCHEHUs! BBIMUPAHUS AMHO3aBPOB, KOTOPOE MPOU30LLIO0 IPUMEPHO 65 MIIIITHOHOB

JICT Ha3an, ObLIH BBIIBUHYTBI AIBC I'MIIOTC3bI:

I'mnoTe3a A (CTOJIKHOBEHHE C ACTEPOUI0M)

I'unote3a B (u3Bep:keHus BYJIKAHOB)

JIMHO3aBpbI HCUE3ITH, IOTOMY YTO FPOMa-
HBIH acTepou]] CTONKHYCs ¢ 3emueit. B pe-
3y/bTaTe CTOJIKHOBEHUS HAYAJUCh MOXKaphl U
BBIOPOCHI 0OJTAKOB MBUTH U CaXKU. 3aTeM TO-
CJIeI0BAJI JUIUTENbHBIN IEPUO] TEMHOTHI, KO-
TOPBIN MPUBEI K TOMY, YTO CYILIECTBOBAaHUE
pacTeHui cTajgo MPakTUYEeCKH HEBO3MOX-
HBIM.

I[I/IHOSaBpLI HCYC3JIN [IOTOMY, YTO ITPOU30-
110 MHOI'O CHJIBHBIX I/ISBCp)KCHI/Iﬁ BYJIKAHOB.
B pe3yibTaTe I/ISBep)KeHI/Iﬁ Ha4daJIuCh I10Ka-
pBI, 1 BLI6pOCLI 00JIaKOB IBLIN U CaXH. 3aTeM
MOCJIeI0Ball JJIMTEIbHBIN nepuoa TCMHOTBI,
KOTOpHﬁ IIPUBECJ K TOMY, 4YTO CYIICCTBOBA-
HUC paCTeHI/Iﬁ CTaJIO MMPAKTHUYCCKHU HCBO3-
MO>XHBIM

y‘-ICHLIe, IpoOBOAA UCCICAOBAHUA IO 3TUM JIBYM THIIOTC3aM, 06Hapy>1<1/m1/1 TpU CIICAY-

IOUINX (paKTa:

dakr 1

dakr 2

dakr 3
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Ot ynmapa acrepouna B ropubix moponax, oOpaszoBaBmuxcs (
OKOJIO 65 MHIUIMO- 65 MHJIMOHOB JICT HAa3aJl, OYCHb BBEICOKUM

HOB JIET Ha3aJ BOJIM- ypOBEHb COJCPKAHUSI UPUIUSA. DIIEMEHT Ca)ku. DTU CIOU

31 Mexuko 00pa3o- | MpUAMiA PEIKO BCTPEYaeTcsi Ha MOBEPXHO-
BaJiCcAa OFpOMHBIﬁ CTH 36MHI/I, HO B TO K€ BpECM HAXOAUTCHA
Kparep. HUYKE TTIOBEPXHOCTH 3€MJIH, B €€ MaHTHUH.
Taxoke ero Haxo4AT B aCTEPOHIAX.

DKOJIO 65 MUIUIMOHOB JET
Ha3aja o0pa3oBaJIUCh CIOU

ODOHAPYKWIH HA 3eMJie B
pa3HbIx MecTax. Caxa
o0pazyercs, Korja ropsit
jeca.

Bonpocewl ons obcysymcoenusn:

Kakyro u3 rumore3 noarBepKaaeT KaxkAbld W3 3THUX TP

(CronknoBenue ¢ actepousiom), «B» (M3Bepkenus BynkanoB) uinu «O0e» (00e THIOTE3bI) B

Kax10M cTtpoke. OOOCHYNHTE CBOIO TO3UIUIO, UCTIONB3YS MPU HEOOXOTUMOCTH MH(HOPMAITHIO

W3 JPYruX UICTOYHUKOB

ex (akroB? OOBemauTe «A»

dDakr
A B |1. O6pazoBanue kpatepa
A B 2. Upuauii B TOPHBIX OpOIax
A B [3.Cnou caxu
3aoanusa:

1. Tak kak OUHO3aBPbI BBIMEPIH, UX MOKHO OOHApYXHUTh TOJIBKO B BHJIE HCKOMAEMBIX

OCTaTKOB. BepHBI MM HEBEpHBI CIEeAYyIOIINE YTBEpKIeHUS 00 McKomaeMbIx octatkax? Ob6Benute

«Bepnoe» unu «HeBepHoe) HaIIPOTUB KaXA0TO YTBEPKIACHUS.

YTBep:KIeHus

BepHoe niu HeBepHOe

BbIMUPAHUA JTUHO3aBPOB

brutn HaliIeHBI OCTAaTKH UCKOIMIAEMBIX PACTEHHI, KOTOPBIE KUJIU JI0 Bepnoe / HeBeproe

Mo>KHO HaMTH MCKOITaeMbI€ OCTaTKH BHUJOB, KOTOPEIC )KUBYT B
HACTOAIICEC BPEM

Bepnoe / HeBephoe

[Ipouecc hopmupoBanus Ha 3eMile HCKOMIAEMBIX OCTATKOB B
HACTOSIIIee BpeMsI HE TPOUCXOUT

Bepnoe / HeBephoe

2. UtoOnI MOJIYYUTDb 0oJiee TOUHOE MMpCACTAaBJICHHUEC O CPCIC 00OMTaHUS U DKOJIOTUH 3€MJIN B

MMPpOIIOM, I'€OJIOTH U3YYAIOT T'OPHBIC IMOPOABLI KU UCKOIIAEMBIC OCTATKHU. HCKOTOpHe N3 BO3MOXXHBIX

HAXOJIOK YYEHBIX U CACNaHHBIX UMH BBIBOJOB IIPUBEICHBI HIDKE B TAOIHIIE.
Crnenyet nu Kaxblii BBIBOJ U3 COOTBETCTBYIOIINX HAXOJ0K?

Haxoaku Mo:xHo J1u ce1aTh cJeayllue BbIBOAbI? Jla/Het?
B ocanounsix noponax npu- | Korga-To Ha 3TOM TEppUTOPUU KUK pa3HbIE BU- Ja/ Her

6pe)KHI>IX 30H HaWAEHBI OTIE- |ObI JAUHO3aBpOB
YaTKU CJICO0B pa3HbIX BUJIOB
AUHO3aBPOB

Ha reppuropuu 0butn 0OHa- | B mponutom Ha 3T0it Tepputopuu npoxoawna uH- | Jla/ Her

PYKCHBI He(pTL U1 KaMEHHBIN TCHCUBHAs BYJIKAHHUYCCKAA NCATCIIbHOCTD

yroib
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Ha Bepuinnax ropHoii cucre- | ['opbl BO3HHKIIH B pe3ynbraTe noauatus qHa Mo- | Jla/ Her
MBI HalJICHBI OKaMEHEIIbIE P51, BBI3BAHHOTO JIBH)KCHUSAMU IUIUT 36MHOM KOPBI
OCTaTKHU

Tekcr 2.

ATMocdepa — OKeaH BO3ayXa W OSCIICHHBIA MPHUPOIHBIN pecypc IS MOISPKaHUS KU3HU
Ha 3emie. K coxanenuto, yegoBeueckas AeATeIbHOCTb, OCHOBAaHHAS HAa HAIIMOHAJIBHBIX U JIMYHBIX
MHTEpEcax, HAHOCUT BpPEJ 3TOMY OOLIEMY pecypcy, YTO IMpPOSIBJISETCS B UCTOLEHUU TOHKOIO 030-
HOBOTO CJIOSI, KOTOPBIM JEMCTBYET KaK 3alIUTHBIA AKPaH Ul )KU3HU Ha 3eMJIe.

MouJiekynbl 030Ha COCTOST U3 TPEX aTOMOB KHCJIOpOJa B OTJIMYUE OT MOJIEKYN KHUCIOpPOAa,
KOTOpBIE COCTOST M3 JIByX aTOMOB KHCIIOpoaa. MoJieKylibl 030Ha YpE3BbIYAiHO peAKHe: UX MEHb-
1€, 4eM JeCSITh Ha KaXKIbli MUJUIMOH MOJIEKYJ Bo3ayXa. OHaKo Ha MPOTSHKEHUH MOYTH MUJUIHAp-
Jia JeT UX IPUCYTCTBHE B aTMOC(epe Urpajio periallyio pojib B COXpaHEHUH KM3HU Ha 3emuie. B
3aBUCHUMOCTH OT TOTO, TJI€¢ OH HaXOJUTCSI, 030H MOKET WJIM 3alUIIATh, UM HAHOCUTH BpeJl KU3HU
Ha 3emie. O30H B Tponocepe (Ha BbicoTe 10 10 KM HaJ 3eMHON MOBEPXHOCTHIO) — 3TO ILTIOXOM»
030H, KOTOPBII MOXET HaHECTU Bpe] TKaHAM JieTkux U pacteHusM. Ho 6onee 90 mporieHTOB 030Ha,
Haxosmerocs B ctparocdepe (Ha Beicote oT 10 10 40 kM HaJl 3¢MHOM TTOBEPXHOCTBIO), SIBISICTCS
«XOpOILKMM» O30HOM, KOTOPBIH, Morjomias onacHoe yabTpaduosneroBoe uznydueHue CoiHIA, BbI-
TIOJTHSET MOJIE3HYI0 paboTy. be3 3Toro mosjae3Horo 030HOBOTO CJIOS JIFOAU ObLTA OBl OOJIee ToIBEp-
KEHBI 3a00JI€BaHUSM, BO3HUKAIOLIUM BCJIEJICTBUE OOIyUYeHHS YAbTpapuoaeToBbiMu Tydamu CoH-
na. B mocneaHue nmecATuieTHs KOJIMYECTBO 030HA YMEHBITMIOCh. B 1974 romy Obla BhICKazaHa
TUTIOTE3a, YTO MPUUUHOM 3TOro MOKeT ObITh hpeoH (CFCs). Jlo 1987 rona HayuHble nccaea0BaHUs
MIPUYMHHO-CIICCTBEHHBIX CBSI3ed HE JaBaid yOEOUTENbHBIX IMOIATBEPKICHUM O MPUYACTHOCTU
(hpeoHOB K pazpyiieHuio o3oHa. OnHako B ceHTss0pe 1987 rona odunmansHble MPEACTABUTENH Pa3-
HBIX CTpaH BcTpeTuinch B Monpeane (Kanaaa) u 1oroBopuirch BBECTU CTPOTHE OTPaHUYEHUS HA
ucrnoab3oBanue GpeonoB CFCs.

Bonpocul ona oocysycoenusn:

O30H TaKke oOpazyercs BO Bpems rpo3bl. OH co37aeT TUMUYHBIN 3amax mnocie rpo3sl. Hc-
MOJIb3YySl TEPMUHBI, IPUBEACHHBIE B CTaThe, OTBETHTE HA BOMPOC: KAKUM SIBISIETCS 030H, 00pa3yro-
LIMICS BO BpEMS I'PO3bI- «XOPOLIUM» WK «IIoXumM»? [louemy?

B tekcre roBopurcs: «be3 3TOro moyie3HOro 030HOBOTO CIOS JIIOU ObuIM Obl OoJiee MOJ-
BEp)KEHbl 3a00JI€BaHMSM, BO3HHMKAIOIIUM BCJIEACTBHE OOIy4YeHHUS YAbTPadHOJIETOBBIMHU JydaMHU
Connua». HazoBuTe 01HO U3 3THX 3a00JI€BaHUM, YKa3aB, YTO MMEHHO OHO MOPAXKaeT.

B koHIle TekcTa ymOMHHAaeTCs O MEXAyHapoJHOW koH¢epeHiun B Monpeane. Ha srtoii
KOH(epeHIIMH 00CYKIaTiuCh MHOTHE BOIPOCHI, KAacaroIUecs BO3MOXKHOTO MCTOLICHUS 030HOBOTO
ciosi. JIBa U3 3THX BOIIPOCOB MPUBEJCHBI HIDKE B TabauIe. MoryT i1 Hay4HbIE UCCIIeI0OBaHUA JaTh

OTBCT Ha NPUBCACHHLIC HUXKC BOHpOCLI?
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Bonpoc MO’KHO 1 HAWTU OTBET
C MIOMOIIIBIO HAYYHBIX

UCCIeN0BaHUN?
MoryT 1 COMHEHHS YY€HBIX O BIUSHUU ()PEOHOB HA O30HOBBIN Ha/uer
CII0# OBITH MPUYNHOW TACCUBHOCTH BJIACTEH?
Yemy Obl Obl1a paBHA KOHIEHTpanus (peoHoB B atMochepe B 2002 Ha/uer

rojy, ecii Obl B aTMOc(epy Monaio TO K€ KOJIHIECTBO (PPEOHOB,
YTO U ceiuac?

Tema 6. 3akoHomepHOCHU UBMEHUUBOCMU: MOOUDUKAUUOHHAA U MYMAYUOHHAA U3MEH -
yueocmu. OcHoéHbIE MEMOObL CeNeKUUU PACM eHUIL, HCUGOMHBIX U MUKDPOOp2anu3mos. I'ennasn
UHIICeHepUs.

Texcmol 01 umenus:

Teker 1

I'ennas Mogudukanus pacreHui

I'enetnuecku moauduuuposansbiii opranusm (I'MO) — opranusm, reHOTUII KOTOPOTO ObLI
HWCKYCCTBEHHO H3MEHEH NPHU MOMOIIM METOJ0B TN'€HHOW WHXKEHEPUH. IJTO OMPEACIICHHUE MOMKET
MIPUMEHSTHCS JIJIS1 PACTCHHM, )KUBOTHBIX U MUKPOOPTraHU3MOB. | 'eHeTHueckass MoauduKaIus oTIu-
YaeTcs 1EJECHANPaBICHHBIM U3MEHEHUEM T'€HOTHIA OPraHu3Ma B OTJIWYKE OT CIy4ailHOTO, Xapak-
TEPHOTO JIJIsl €CTECTBEHHOTO M UCKYCCTBEHHOTO MYTAIlMOHHOTO Mpoliecca. OCHOBHBIM BUIOM I'E€HE-
TUYECKOM MOJM(PUKAIIMK B HACTOSIIEE BpEMs SIBJIICTCS MCIOJIB30BaHUE TPAHCTEHOB ISl CO3AaHMS
TPAHCT'E€HHBIX OPTaHU3MOB. TpaHCIe€HE3 — ATO MPOIIECC BBEICHUS YETOBEKOM JIMOO MPUPOJION Uy-
JKEPOJHOT0 T'€Ha, Ha3bIBAEMOTO TPAHCI'E€HOM, B >KMBOM opraHu3M. IIpu 3TOM opranusm mnojydaer
CBOICTBA, KOTOPBIE OH MOKET MEPeIaBaTh MOTOMCTRBY.

B cenbckoM xo3siicTBe U nUEeBOM npomsinieHHocTH o I'MO noapasymeBaroTcst TOJIBKO
OpraHu3Mbl, MOAU(PHUIIMPOBAHHBIC BHECEHUEM B HMX T'€HOM OJHOTO WJIM HECKOJIbKUX TPAHCI'CHOB.
I'enHass MHXXeHEpHs UCIIONB3YeTCs AJISl CO3JaHMsI HOBBIX COPTOB PACTEHUM, YCTOMYMBHIX K HeOna-
TOMPHUSATHBIM YCIIOBUSIM CPEIlbl M BPEIUTENSIM, 00JaJal0lUX JIYyUYIIUMU POCTOBBIMU U BKYCOBBIMH
KadyecTBaMu. 3a nepuoj ¢ 1996 roga no 2013 roxa miomaay, 3aHsAThIE O BO3/CIbIBAHUE T€HETH -
4ecKH MOJIM(UIIMPOBAHHBIX pacTeHuH, yBennuuiauchk B 100 pa3 u coctaBunu B mupe 6omnee 170 muH
ra.

[Ipouiecc cuHTE3a T€HOB B HACTOSIIIEE BpeMs pa3paboTaH OYeHb XOPOIIO U JaKe B 3HAUHU-
TEJIBHOU CTETeHH aBTOMaTu3upoBaH. CyIIeCTBYIOT ClEIMaNbHbIE anmnapartsl, cHabxkEHHbIe DBM, B
MaMsTH KOTOPBIX 3aKJIaJbIBAIOT MPOTPaMMbl CUHTE3a Pa3IUYHbIX HYKJICOTHIHBIX MOCJIEI0BATEIb-
HOCTei. UTOOBI BCTPOUTH T'€H B BEKTOP, HCIOJIB3YIOT (DepMEHTHI — PeCTpUKTa3bl U nurasbl. C mo-

MOIIBIO PECTPUKTA3 I'CH U BCKTOP MOKHO pa3pe3arb HAa KYCOUKH. C MOMOUIBIO JIMTA3 TAKUC KYyCOY-
108


https://wiki2.org/ru/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://wiki2.org/ru/%D0%93%D0%B5%D0%BD%D0%BE%D1%82%D0%B8%D0%BF
https://wiki2.org/ru/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
https://wiki2.org/ru/%D0%9C%D1%83%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://wiki2.org/ru/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%B3%D0%B5%D0%BD
https://wiki2.org/ru/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC

KH MOKHO «CKJICUBAThY», COSAMHATH B HHOH KOMOWHAIMK, KOHCTPYHUPYS HOBBIA T€H WU 3aKITIOYast
ero B BekTop. llonmynspHbiMu MeTOAaAMU BBEJICHUS BEKTOPA B KIETKY PACTECHUN ABJISAETCS UCIOJb-
30BaHHE 0COOBIX MOYBEHHBIX OAKTEPUN MM T€HHOMN IMYILIKH.

Texnuka BBe/eHUSI TCHOB B OakTepuu Oblila pa3paboTaHa TMOCIE OTKPBITUS SBICHHS OaKTe-
puanbHO#l TpaHchopmaiui. B 0CHOBE 3TOro SIBJICHUS JICKUT IPUMHUTHUBHBIHN MOJIOBOM MpOIIecC, KO-
TOPBIN y OaKTepUil CONPOBOXKIACTCSI 0OMEHOM HeOOoMbIIMMU PparMeHTamMu Hexpomocomuoit JTHK,
1a3MugaMu. [1a3sMuIHbIe TEXHOJIOTHY JICTIIM B OCHOBY BBEJICHUSI HCKYCCTBEHHBIX TC€HOB B OaKTe-
pHUaIbHBIE KICTKH.

B nacrtosimee BpeMsi crienanvcTamMH TOJyYeHbl HAaydHbIE JaHHBIE 00 OTCYTCTBUM TIOBBI-
[IEHHOM OMACHOCTH MPOJIYKTOB U3 T€HETUYECKH MOAU(PUIIMPOBAHHBIX OPTaHU3MOB B CPAaBHEHHH C
MPOJAYKTaMH, TIOJIYYEHHBIMUA M3 OPTaHU3MOB, BBIBEJCHHBIX TPAJUIIMOHHBIMU METOJaMH. | JTaBHBIN
BBIBO/I, BHITEKAIOMINI U3 ycuiauii 6osiee uem 130 HaydHO-HCCIIEIOBATEIBCKUX MPOEKTOB, OXBATHI-
BAIOIIMX 25 JIET UCCIEIOBAHUN W MPOBEAEHHBIX ¢ ydyacTueM Oosee ueM 500 He3aBUCUMBIX HCCIIe-
JOBATEIBCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJIOTUH M, B yacTHOCTH, [ MO Kak TakoBble HE
0oJiee omacHsbl, YeM, HalpUMep, TPAIUIMOHHBIE TEXHOJIOTHUHU CEIEKIIUN PACTECHHH.

Bonpocwt ons oocyscoenusn:

Uto u3ydaeT reHHas MHXEHEpHs, B OTIUYUE OT KJICTOYHOM?

I'ae u xak mpuMEHsIeTCA UCKYCCTBEHHBIN MyTareHes?

HccnenoBanus, CBA3aHHBIC C TIEPECAJKON reHa OaKkTepHil, ClIOCOOCTBYIOIIETO YCBOCHHIO
a30Ta U3 aTMOC(EPHOTO BO3/IyXa, B TEHOTHII 3J71aKOB, MMPOBOISTCS B 00JACTH MUKPOOHOJIOTHYECKO -
ro CUHTE3a, FeHHOW WJIM KJIETOUYHOM UHXKEHEPUH, a MOKET ObITh B OMOXUMUU?

— I'me u xorna Bl CMOKeTe MPUMEHUTH 3TU 3HAHUA?

Texker 2

MyTauuun

OcHOBHOE CBOMCTBO I'€HOB 3aKJIFOYAETCSI B TOUHOM CAMOKOMHUPOBAaHUU, Olarojaps yemy u
MIPOMCXOUT HACJIEICTBEHHAs IMepeaada MHOYKECTBAa MPU3HAKOB OT pojuTened K netsm. OnHako,
3TO CBOMCTBO 3TO HE SBJSETCS aOCOMIOTHBIM. ['€Hbl 0011a1a0T elle U CIOCOOHOCThI0 U3MEHSThCA,
proOpeTaTh HOBbIE CBOMCTBA. Takue U3MEHEHHs T€HOB HA3BIBAIOTCA MyTallUIMH. MyTallli T€HOB
CO3JAa0T M3MEHYHMBOCTh, HEOOXOJMMYIO JIsi SBOJIOIHMH >KUBOW MaTepuu, MHOroobpasus Qopm
KU3HU. MyTaluu BO3HHUKAIOT B JIOOBIX KJIETKaX OpraHuM3Ma, HO MepelaBaTbCs MOTOMCTBY MOTYT
TOJIBKO TI'€HBI TIOJIOBBIX KIIETOK.

[TpuurHBI MyTanUil 3aKJIIOYAIOTCS B TOM, YTO MHOTHE (PaKTOPBI BHEIIHEH CPeJbl, C KOTOPHI-
MU Ha TIPOTSHKEHHUU KU3HU B3aWMOJCUCTBYET KaXKIbI OpraHu3M, MOTYT HapyllaTh CTPOTYIO YIIO-
PSAIOYEHHOCTH MPOIIecCa CAaMOBOCIIPOU3BEACHHSI TE€HOB, XPOMOCOM B II€JIOM, TPUBOJUTH K OIINO-

KaM B HacieaoBaHuu. B OKCIICPUMCHTAX YCTAHOBJICHBI CJICAYIOIIHNC (I)aKTOpBI, BBI3BIBAOIIUC MYyTa-
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LIMU: MOHU3UPYIOIIEE U3JIyY€HUE, XMMUYECKHUE BEIIECTBA U BbICOKas TeMieparypa. OueBUIHO, UYTO
Bce 3TU (DaKTOPBI MMEIOTCS M B €CTECTBEHHOW cpejie OOMTaHMs YeloBeKa (HampuMep, €CTeCTBEH-
HBIA (OH paguanuu, KOCMHUYECKOTO HW3IydeHus). Myraluu CyIIeCTBOBAIM BCErja KaK BIIOJIHE
00BIYHOE TIPUPOIHOE SIBJICHHE.

Byayuu B cBoelil cyru ommOkaMu B Iepeaye T€HETUYECKOro MaTepualia, MyTalud HOCST
CIIy4aifHbII ¥ HEHAPABJICHHBINA XapaKTep, TO €CTh MOTYT OBITh KaK IOJIC3HBIMHU, TaK U BPEIHBIMU U
OTHOCUTEJIbHO HEUTPAJIbHBIMU ISl OpPraHUu3Ma.

[lone3Hble MyTaluu 3aKpeIlIIOTCA B XOJE€ 3BOJIIOLUU U COCTaBJISIIOT OCHOBY IPOIPECCUB-
HOTO Pa3BUTHS JKU3HM Ha 3emile, a BPEIHbIE, CHIKAIOIINE KU3HECIIOCOOHOCTD, SBJISIOTCS KakK Obl
obOpaTtHO# cTopoHoi Menanu. OHH JeXaT B OCHOBE HACJIEICTBEHHBIX 00JIe3HEH BO BCEM MX MHOTO-
obpazum.

Myranuu fensTcs Ha eCTECTBEHHbIE U UCKYCCTBEHHbIE. EcTecTBEHHbIE MyTalluu BOZHUKAIOT
HEMPOU3BOJIBHO, @ UICKYCCTBEHHBIE - MIPH BO3JCHCTBUM HA OPraHU3M Pa3IMYHBIX MyTareHHbIX (hak-
TOPOB pHCKa.

Paznuuaror:

1) T'eHOMHBIC MYTallMK — 3TO MYTAllMU KJIETOK, B PE3yJIbTAaTe KOTOPHIX U3MEHSETCS YHCIIO
XpOMOCOM, 4TO BEJET K BOSHUKHOBEHHIO U3MEHEHHI B reHOMe KJIeTKU. [ eHOMHBIE MyTaluu cBsi3a-
HbI C I3MEHEHHEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIC MYTallMU — 3TO MYTAIlUH, TIPH KOTOPBIX MPOUCXOJUT TEPECTPOHNKA CTPYK-
TYpbl OTAETBHBIX XPOMOCOM, B pe3yJbTaTe 4ero HaOII0AaI0TCs MOTeps WIN YABOCHHE YacTU TeHe-
TUYECKOTO MaTepHralia XpOMOCOMBI B KJIETKE, U3MEHEHHE OPUEHTAIlUU CETMEHTOB XpPOMOCOM B OT-
JeNIbHBIX XPOMOCOMAaxX, a TaK)Ke MEePEeHOC YaCTH T'eHETUYECKOro MaTepuania ¢ OJJHOH XpOMOCOMBI Ha
ApYyryo.

XPpOMOCOMHBIE MYTallUU CBSI3aHBI C U3MEHEHUEM XPOMOCOMBI, 0OMEHOM y4acTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) I'eHHbIC MyTAIlUK — 3TO MYTAIMH, P KOTOPBIX UICT U3MEHEHUE OJHON MM HECKOJIBKUX
Pa3IMYHBIX YacTell reHa B KiieTke. [ eHHble MyTallKi OXBAaThIBAIOT OJUH I'eH U OeJIOK, KOTOPBIN KO-
aupyercs 5TuM reHoM. Ha reHHom ypoBHe u3MeHeHus mnepBuuHOM cTpykTypsl JJHK renoB mon
JNEUCTBUEM MyTallUii MEHEE 3HAYUTEIbHBI, YEM IPU XPOMOCOMHBIX MYTALUSIX, OJHAKO T€HHbIE MY-
TalMM BCTpedaroTcsi Oosiee yacto. B pesynbraTe reHHbIX MyTalUil POUCXOIAT 3aMEHbI U BCTaBKU
OJIHOTO WJIM HECKOJIBKMX HYKJIEOTH/IOB, TYIUIMKAIlMU ¥ UHBEPCUH PA3JINYHbIX YaCTEeH I'eHa.

PeanpHas wactoTta Myranui A OTAEIbHBIX I'€HOB YEJIOBEKA COCTABISET B CPEOHEM OT
1:105 no 1:108. D10 3HAUUT, YTO MPUMEPHO OJHA W3 MUJJIMOHA MOJIOBBIX KJIETOK B KaXI0M IIOKO-

JICHUHU HECCT HOBYIO MYTAIlHUIO. OI[Ha)KI[LI BO3HUKHYB, Ta WJIW WHAA HOBAad MYyTalUsA MOKCT 3aTCM
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MepeIaBaThCs B MOCIIEIYIONINE TOKOJICHHUS, TO €CTh 3aKPeIUIATHCS MEXaHU3MOM HaCJIeJIOBaHHUS, T10-
CKOJIBKY 0OpaTHBIC MYTAIlMH, BO3BPAIIAIONINE I'€H B HCXOIHOE COCTOSIHUE, CTOJIb KE PEIKH.
3aoanua:

1.YcTraHOBUTE COOTBETCTBUE MEK/Y XapPAKTEPUCTUKON MYTAallUH U €€ TUIIOM:

XAPAKTEPUCTUKA TUITI MYTALIMA
A) BKJIIOUEHHE BYX JIMIIHUX HYKJIEOTUI0B B MoJekyny JJHK 1) xpomMocomHas
b) kpaTHOE yBenMUeHHE YUClla XpOMOCOM B KJIETKE
B) nHapymienue nocnaenoBaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIE 2) reHHas
Oenka
I') moBopoT yyactka xpomocomsr Ha 180 rpagycos 3) reHoOMHast
J1) yMeHbllIeHHE YncIa XPOMOCOM B COMaTHUUYECKOM KIIETKe
E) o6meH yuacTkaMu HETrOMOJIOTUYHBIX XPOMOCOM

2. B onHOoM 13 npeuiokeHnid Tekcra «MyTauun» HaliauTe OIIMOKY U UCIIPaBbTE €e:

a. MyranuoHHasi U3MEHYUBOCTh — OJIMH M3 CIOCOOOB YBEIMUYEHUS! T€HETUYECKOTO Pa3HO-
o0Opa3us NOMyJIsALHUH.

0. ['eHHBIMU Ha3BIBAIOT MYTAllMH, CBSI3aHHBIE C U3MEHEHUEM HYKJICOTHIHO Mocie10Ba-
TEJIBHOCTU OJIHOI'O KOHKPETHOIO I'E€Ha.

B. B TeueHue kU3HU B KIIETKaX 4eJ0BEKa MPOUCXOIUT MHOKECTBO MyTallUil, OJHAKO OOJIb-
LIMHCTBO U3 HUX HE NEPENAIOTCs IOTOMKAM.

r. IToTomkam MOTYT I€pE€AaTbCs TOJIBKO MYTAallMU, IIPOHUCXOAAIINE B COMAaTUYCCKUX KIICT-

Kax.

3. Haiinure ommOKu B IpUBEAEHHOM TEKCTE.

a. MyranusiMu Ha3bIBaIOTCS HACIEACTBEHHbIE U3MeHeHUs B Mosiekynax PHK.

0. EcTb MHOTO pa3HBbIX BUIOB MyTalluii — TeHHBIC, XPOMOCOMHBIC, KOMOMHATHUBHBIE, TCHOM-
HEBIE.

B. MYTaI_II/ISI, BO3HHUKIIIAA B OHHOﬁ N3 COMATHYCCKUX KIICTOK, MOXCT HM3MCHHTHL HACJICI-
CTBCHHBIC ITPU3HAKHU CcaMOM ATOM KJIETKH M TEX dacTeu OopraHnn3ma, KOTOPLIC 06pa3y}0Tc;1 u3 e¢ 1o-
TOMKOB.

TI. MYTaLII/II/I, IMPOUCXOJAIIUC B ITOJOBBIX KJICTKAX, UBMCHAIOT TOJIBKO I'CHOMBI IIOTOMKOB.

. MYTaI_II/II/I BBI3BIBAIOTCA MyTar¢cHaMu, CpCIu KOTOPLIX, HAIIPUMCEP, PAAHOAKTUBHOC U3JIY-
YCHUC, BO3ACHCTBHE XUMHYECKUX mnpemnaparoB U Jp.

e. HeGonbioe uncio MYTaI_II/Iﬁ OKa3bIBACTCA MOJIC3HBIM JJIsI OPTaHHU3MOB.

Tema 7. 300posve uenoseka
Texcmut Ona umenus:

Teker 1
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HccnenoBaTenn yCTaHOBWIH, YTO Y CTYAEHTOB, KOTOPbIE CIYIIANU MY3bIKY B HAyIIHHKaX
OoJiee IBYX 4acoB B JICHb U MOCEUIATN AUCKOTEKH XOTs Obl OJJMH pa3 B HEJIEINIO, CIIyXOBasi YyBCTBHU -
TEJILHOCTh CHMXaJach B cpeaneM Ha 10 neunben. OCOOEHHO y HUX yXYAIIAIOCh BOCIPUSTHE 3BY-
KOB ¢ yactoTamu oT 3 10 6 kl'u. Jlronu moryt cibliatek 3ByKd B auanazone yactot ot 20 I'u (0,02
kl'n) mo 15 xI'1, u mbl HanOosiee BOCIPUUMYMBEI K 3ByKaM c yactotamu oT 1 g0 6 x['u. «Otu ya-
CTOTHI KM3HEHHO Ba)KHBI, IOTOMY YTO OHH JENAIOT Pedb MOHSTHOW», - TOBOPHUT npodeccop Pon-
X0y, U3YHaroIllIHil CIIyXOBbIE MEXAHU3MBI.

VYimu yenoBeka MOTYT OIpPEAETIUTbh HAlpaBiI€HUE, OTKYJIa HNPUXOAUT 3BYK. UTOOBI syumie
MOHSATH 3TO sIBJIEHHE, podeccop X0y M3ydyaeT 0COOEHHOCTH BOCHPUATHS 3BYyKa MaJC€HbKUMHU MY-
xamu, Ormiaochracea. DT MyXH OTKJIaJbIBAIOT CBOM fiilla Ha cBepukaX. «CBEepUKU MPOU3BOIAT
3BYKH C 4acTOTaMHu OT 2 10 7 k[, 1 MyXH TOYHO HACTPOEHBI Ha BOCIIPUSATHE 3TUX 3BYKOBY, - TOBO-
put Xoy. «/las MyXu HEIOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpYOK rje-To 31ech». OHa J0JDKHA
HalTH B OKPY)KAIOIIEM MPOCTPAHCTBE OJHOIO HEBUIUMOTO cBepukay. B cBoell maboparopun Xoy
MOCTPOWJI CIIENMATIbHYIO KJIETKY ¢ AMHAMUKAMU Ha KOHIIaX, U3 KOTOPBIX MOTYT Pa3/1aBaTbCs TPEIU
cBepukoB. OH HaOIIOAET 3a MOBEACHUEM MYX, KOTJ]a pa3/laloTCs 3BYKU U3 TMHAMHUKOB.

Bonpocwt ons oocyscoenusn:

— B crpokax 3 u 4 TOBOpUTCA O TOM, YTO HAWOOJIbIIEE YXY/IICHUE CIyXa y CTYICHTOB
HaOmogaercs B auana3zoHe oT 3 no 6 kl'm. [louemy yxymamieHue ciryxa, 0COOEHHO B 3TOM JMaria-
30HE€, MOXKET OBITH TPOOIEMOI?

— B crpokax 9-10 onmcan skcniepumeHT npodeccopa Xoy. Kakyro 0OCHOBHYIO I1€JIb CTaBUJI
npogeccop Xoy, HabI0AasA 32 HOBEICHUEM ITUX MYyX?

Texker 2
Busut Kk Bpauy

«3apaBcTBYITE, NOKTOP. S npumen k BaMm, moToMy 4To 5 CHJIBHO Kanuisito. S Kaluwiswo yxe
YeThIpe JHA, U C KaXKIbIM JHEM Kallellb yCUuIuBaeTcs. S mpuHsi aHTHOMOTUKH, HO OHU MHE HE T0-
MOTJIU.

«BbI IpaBUIIBHO ClIeNany, YTO MPUIUIH KO MHE. OHAKO BBl HEMPABUIBHO MOCTYIUIIH, YTO
MOTBITAIMCH CaMH ce0s JIeYUTh: aHTUOMOTUKY HUKOT/Ia HENb3sl MPUHUMATh 0€3 Ha3HaueHUs Bpaya.
51 Bo3pMy y Bac npoOy ciitoHbI ¢ 3a/iHEl CTEHKHU ropia U OTHPAaBIIo ee Ha aHanu3. Takum obpazom,
MBI CMOKEM y3HaTh, C YEM UMEEM JIEJI0, U s1 CMOTY Ha3HAYUTh BaM NOJAXOJdllee JiedeHue. B ocHoB-
HOM HMH(EKIMH BBI3BIBAIOTCS OAKTEpUSMU, BUPYCaMH U TpubamMu. AHTHOUOTHK JEHUCTBYET Ha pas-
HbIE€ BHJIbI OaKTepHii U Ha TPHObI. AHTUOMOTHK HE pabOTaeT MPOTUB BUPYCOBY.

Bonpocel ona oocysymcoenusn:

— Jlmanor, mpuBeIeHHBIN BbIIIE, TOBOPUT O TOM, YTO 3a00JIEBIIMI YETOBEK ISl TOTO, YTO-
Obl M30aBUTHCS OT KAalllJisl, MPUHSI aHTUOMOTUKH. Ha 9TO M3 clemyromero HEmocpeaCcTBEHHO BO3-
JEHCTBYIOT aHTUOMOTHUKHU: Ha Kallelb, Ha 00Jib, Ha OaKTEpUU WU HA BUPYCHI?
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— Kaxoii BBIBOJ MOKHO CAETaTh U3 TaHHOTO (akTa?

— TI'me u xornma HE0OX0AMMO Oy/IeT BCIIOMHHUTH U TPUMEHUTH ATO 3HAHHUE?

KOJIOHINT MIIKDOOPTAHIBMOB 3.5 0 .

eHma

Anmubuoecpamma cironvl nayu-

CJIIOHBI NIalMeHTa B yamky [lerpu.

koB— A, B, C, Du E. Cniycrs Tpu iHst

AnTHOMOTrpaMMa OblIa MMOJTy4eHa

MyTEM IMOMCIICHUA MUKPOOPraHu3MOB U3

Belnn uCcmons30BaHel IATh aHTHOHMOTH-

VuacToK, Ha KOTOPOM OobnacTse.,
OolBlIe HeT cofepikanmas KOJINMYCCTBO MUKPOOPraHnu3MoOB BbBIPOCIIO,
MIIKPOOPraHirMoB AHTHOHOTHK

yOuBaer.

MoeT i JOKTOp CAENaTh CIAEAYIONINE BHIBOIBI U3 aHTHOMOTPAMMBI CITIOHBI TIAITEHTa?

HO HE BOJM3HM aHTHOMOTHKA, KOTOPBINA UX

IIpaBUJIBLHO JIH ceJIaHBI CJIeIyIoIIHe BHIBOIbI, HCXOAS W3 JTaHHBIX aHTH-
onorpamMmpli?

Ja nau Her

Hu oavH 13 aHTHOMOTHKOB HE MOKET OBbITh 3 (heKTUBHBIM TPOTHB MUKpoopra- |Jla/ Her
HU3MOB, HaliICHHBIX B TOPJIC MAICHTA

AHTHOHMOTHK A MOXET ObITh () (HEKTUBHBIM TPOTUB MUKPOOPTaHU3MOB, Ja/ Her
HalICHHBIX B TOPJIC MMaIUEHTA

Antnbuotuk C Moxet ObITh 3()(PEKTUBHBIM TPOTHB MUKPOOPTAHU3MOB, Ha/ Her

HaWJICHHBIX B TOPJIC TAIlMEeHTa
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	Вопросы для обсуждения:
	Задания:

	Текст 1
	Вопросы для обсуждения:
	Задание:

	Текст 2 (1)
	Задания:
	Тема 3. Земля. Атмосферные явления. Мировой океан. Давление воды в морях и океанах.

	Текст 1 (1)
	Задания:

	Текст 2 (2)
	Задания:
	Тема 4. Исследование морей и океанов. Марианская впадина Текст для чтения
	Задания: (1)
	Тема 5: Человек и здоровье

	Текст 1 (2)
	Текст 2 (3)
	Задания:


	8 класс (1)
	Тема 1. Электрические явления.
	Задания:
	Текст 2
	Вопросы для обсуждения:
	Тема 2. Химические процессы. Электролиз.

	Электролиз алюминия
	Вопросы для обсуждения:
	Тема 3. Электромагнитные явления

	Текст 1
	Вопросы для обсуждения:
	Задание:

	Текст 2 (1)
	Вопросы для обсуждения:
	Задание:
	Тема 4. Производство и использование электроэнергии

	Текст 1 (1)
	Вопросы для обсуждения:

	Текст 2 (2)
	Вопросы для обсуждения:
	Задания:

	Текст 3
	Задания:
	Тема 5. Глобальное потепление
	Вопросы для обсуждения:
	Задание:
	Тема 6. Парниковый эффект: действительность или вымысел?
	Вопросы для обсуждения: (1)

	Переливание крови
	Задания:
	Тема 8. Медицина спорта


	9 класс
	Тема 1. Металлы. Коррозия металлов. Защита от коррозии.
	Вопросы для обсуждения:
	Текст 2
	Вопросы для обсуждения:
	Тема 2. Естественная радиоактивность. Преобразование внутренней энергии атомных ядер в тепловую и электрическую энергию. Атомные силовые установки и их

	Текст 1
	Вопросы для обсуждения:

	Текст 2 (1)
	Задания:
	Тема 3. Эволюция звезд
	Задания: (1)
	Тема 4: Экосистема как самоорганизующаяся система организмов и физической среды их обитания и взаимодействия. Потоки вещества и энергии в экосистеме

	Искусственные экосистемы
	Вопросы для обсуждения:
	Задания:
	Тема 5. Гипотезы возникновения жизни. Развитие представлений о происхожде- нии жизни на Земле. Эры древнейшей и древней жизни. Развитие жизни в мезозое и

	Текст 1 (1)
	Задания:

	Текст 2.
	Вопросы для обсуждения:
	Тема 6. Закономерности изменчивости: модификационная и мутационная измен- чивости. Основные методы селекции растений, животных и микроорганизмов. Генная

	Текст 1 (2)
	Вопросы для обсуждения:

	Текст 2 (2)
	Задания:
	Тема 7. Здоровье человека

	Текст 1 (3)
	Вопросы для обсуждения:

	Текст 2 (3)
	Вопросы для обсуждения:
	Задание:



