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Lenb nanHOTO MOCOOUS — OKa3aTh METOJIUYECKYIO IOMOIIb MearoraM MpH IMOJArOTOBKE W MPO-
BEJICHUIO YUeOHBIX 3aHSTHI, HANPABICHHBIX HAa pa3BUTHE (HYHKIMOHAILHOW TPAMOTHOCTH 00YYatONIUXCs
5-9-x kmaccos.

B moco6un paccMaTtpuBaroTCsl BO3MOXKHBIE ITyTH KOHCTPYHPOBAHUS ITUAAKTHYECKOTO H METOJU-
YECKOTr0 COMPOBOXKICHHS Pa3BHTUS (YHKIMOHAIBLHONH TPaMOTHOCTH oOydaronmmxcs 5-9 kiaccos. Pac-
KPBIBACTCS XapaKTEePUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM IPaMOTHOCTH, OMUCHIBAETCS METOAU-
Ka TpoBeJeHMs1 Y4eOHbIX 3aHsATui. Ocoboe BHUMaHME YAETSETCS TUAAKTHUYECKOMY U METOJUYECKOMY
WHCTPYMEHTAPUIO OPTaHW3aIMH TTO3HABATEIBHOW JIEATETHbHOCTH O0ydaromuxcs, odecreunBaromas pas-
BUTHE 4-X KOMIIOHEHTOB ()yHKIHMOHAIBHOW IPAMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUYECKOH, ECTECTBEH-
HO-HAay4HO! M (PHAHCOBOMH) COBPEMEHHBIX MOJPOCTKOB.

Meroauyeckoe nocodue MpeaHa3HaueHO YUUTENIsIM 00pa30BaTeNbHBIX YUPEKACHHUH, peann3yto-
muM nporpammy «Pa3Butne (QyHKIIMOHATBHON T'PAMOTHOCTH OOYYAIOMIUXCS OCHOBHOMW INKOJIBD»; BCEM
menaroraM, — 3aMHTEPECOBAaHHBIM B TOBBIICHWM  KauyecTBa  COBPEMEHHOIO  0Opa3oBaHUSl.



DOYHKINOHAJBHASI TPAMOTHOCTh KAK LeJib, HEHHOCTh U Pe3yJbTaT
OCHOBHOI0 0011ero 00pa3oBaHus

Benukas yenv 0bpazosanus — 3mo He 3HaHUA, a Oelcmaus
T'epbepm Cnencep

DYHKYUOHAILHAA 2PAMOMHOCb YE08EKA: NOHAMUE U CPYKMYPa

Tepmun «rpamMoTHOCTEY», BBeAeHHBIN B 1957 r. KOHECKO, nepBoHauanbHO
ONpENENSUICS KaK COBOKYITHOCTh YMEHHM, BKJIFOYAIOIIUX YTEHUE U MUCbMO, KOTO-
pble NIPUMEHSAIOTCS B COLMAIIBHOM KOHTEKCTe. VIHBIMU CIIOBaMH, IPAMOTHOCTb —
3TO OINpPEEIICHHbI YPOBEHD BIIaJICHUSI HABBIKAMH YTEHHS U MHUCbMA, T. €. CII0CO0-
HOCTbh UMETBH JIEJIO C MIEYATHBIM CIOBOM (B 00JIee COBPEMEHHOM CMBICIIE 3TO HABBI-
KU YTEHUs, MUCbMa, cueTa U paboThl ¢ JoKyMeHTaMu). OJHOBpEMEHHO ObLIM BBE-
JI€HBbl MOHATUS «MUHUMAJIbHOW TI'PAaMOTHOCTH» U «(PYHKIIMOHAIBHON TPaMOTHO-
ctw». [lepBoe xapakrepu3yer criocCOOHOCTh YUTATh U MUCATh MPOCTHIE COOOIIEHMS,
BTOpPOE — CIIOCOOHOCTH MCIOJIb30BaTh HABBIKM YTEHUS U IHCbMa B YCIOBUSAX B3au-
MOAEUCTBUS ¢ coumyMoM (O0popMuUTH cyeT B OaHKe, NIPOYUTATh MHCTPYKIHIO K
KYIUIEHHOMY MY3bIKaJIbHOMY LIEHTpPY, HAIIMCaTh UCKOBOE 3asIBJICHUE B CYI U T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBIUA JI€TAET BO3MOXHBIM MOJHOLEHHYIO
JeSATEeIbHOCTh MHIMBU/IA B COLIMATILHOM OKPYKEHUU.

[IpuMUTHUBHOE NMPENCTABIECHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHHMAaJIb-
HOM HaOOpe 3HaHMIi, yMEHUI U HAaBBIKOB (YUTATh, MUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOIMUMBI Jii HOPMAJIbHON KU3HEAESTENbHOCTH YeJIOBEKa M OOBIYHO
OCBaMBAaIOTCS B HAYAJIbHOW IIKOJIC, HA CErOJIHAIIHUN JI€Hb CTAHOBUTCS HEIOCTa-
TOYHBIM /ISl PEILEHHS COBPEMEHHBIX COLMANBHBIX TIPOOIEM™.

B.A. EpMoneHKO omMchIBaeT cienyromme 4 stana pa3BUTHS HOHATHS O
(GyHKIHMOHATBHOM TPAMOTHOCTH.

1-# stan (konen 1960-x — nagano 1970-x rr.) — QyHKIMOHANBHAS TPAMOT-

HOCTb pacCMaTpuBACTCA KaK JOIIOJIHCHHC K TpaI[HLIHOHHOI;’I I'paMOTHOCTH, CJICI-

! Pynux I'.A., XKaiiranosa A.A., Cror C.I'. ®yHKIMOHAILHAS TPAMOTHOCTL — UMIEPATUB BpeMmeru // O6pazoBaHue
yepe3 BCIO JKU3Hb: HENpephIBHOE 00pa3oBaHye B MHTepecax ycroiunsoro pazsutus. 2014. Ne 1. T. 12. C. 263-269.
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CTBUEM 4ero sipjisieTcs (GyHKUUOHAIBHBIM METOJl 00y4eHHs TPAaMOTHOCTH, CTPOS-
HIETOCs ¢ y4eTOM (DYHKIIMOHAJILHOTO 3HAHMUSI, TJIaBHBIM 00pa3oM, SJKOHOMHYECKOTO
XapakKTepa; KOHIETINS U cTpaTerus (PyHKIIMOHAIBHONW TPaMOTHOCTH TIOHUMAFOTCS
KaK o0ecrieyeHue CBSI3U MPOIIECCOB OBJIAJICHUS YTEHUEM U MUCbMOM, a TakkKe Mo-
BEITIICHUEM TPOU3BOIUTEILHOCTH TPYy/a W YJIy4YIIEHUEM YCJIOBHH >KU3HU paboOT-
HUKA U €ro CEMbH;

2-1 oran (cepenuna 1970-x — Hadanmo 1980-x rT.) — Oco3HaHUE (PYHKIIUO-
HaJBHOW TPAMOTHOCTH KaK MPOOJIEMBI Pa3BUTHIX CTPaH; €€ 000CoOJIeHUE OT Tpa-
JUITMOHHOM TPAaMOTHOCTH; PACIIMPEHUE COCTaBa U COJEPKaHUS (PYHKIIMOHAIBHO-
ro 3HaHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOM >KM3HU (IKOHOMHUYECKOM, MOJIH-
TUYECKOM, rpak1aHCKOM, 0011IeCTBEHHOMU, KyapTypHOi); BBeaeHue FOHECKO mno-
HATUSA «QYHKIIMOHAIBHO HETPAMOTHBIA 4YENOBEK» (KaK 4YesIoBeKa, KOTOPBIN «HE
MOXET Y4aCTBOBAaTh BO BCEX BUJIAX JIEATEIIBHOCTH, B KOTOPBIX IPAMOTHOCTH HEOO0-
xonuma it 3(pPeKTUBHOrO (PyHKIIMOHUPOBAHUS €r0 TPyl U OOUIMHBI, U KOTO-
pble Tal0T €My BO3MOYKHOCTh IMPOJOJIKATh MOJb30BATHCS YTEHUEM, MHUCHbMOM U
CYETOM JUIsl CBOETO COOCTBEHHOTO Pa3BUTHS W JJIsl pa3BuTUs oOmuHb» [[lepe-
cmoTpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHE MPEACTABICHUS 00 U3MEH-
YUBOCTHU (PYHKIIMOHAJILHOW TPAaMOTHOCTH B YCJIOBUSX OOIECTBEHHBIX U3MEHEHUH;

3-it atan (cepenuna 1980-x — konerm 1990-x rT.) — yCTaHOBIIEHHE CBS3H
(GyHKIIMOHATBLHOM IPAMOTHOCTH C TMOBBIIAIOIIMMCS YPOBHEM BJIaJICHUS MHUChMEH-
HBIM CJIOBOM, 00111er0 00pa3oBaHus, UBMEHEHUAMH B cepe Tpy/a; BKIIOUYCHHUE B
€€ COCTaB TPAAUIMOHHON TPaMOTHOCTH; OCO3HAHUE JIBYXYPOBHEBOM CTPYKTYpBI
GyHKIMOHATBLHOM TPaMOTHOCTU (TJI00ANbHBIC W JIOKAJTBHBIE COCTABIISIIOIINE), €€
POJIM KaK OCHOBBI «II0KU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIUYHOCTH;

4-i1 sran (Hadano XXI Beka) — yCTaHOBJIEHHE U3MEHEHUW B COCTaBE U CO-
nepkaHun (QYHKIIMOHAIBLHON TPAaMOTHOCTH TMPHU MEPEexojie K MOCTUHAYCTPUATBHO-
My OOILECTBY; OCO3HAHUE (PYHKIIMOHAIBHOW IPAMOTHOCTH KaK rapaHTa *U3HeJesl-

TCJIIBHOCTH YCJIOBCKA, CPCACTBA CIro YCIICIIHOI'O JKU3HCYCTPOCHUS B MCHAOIICMCA



MUpE; aKIEHTUPOBAHKUE POJU (PYHKIIMOHAILHOTO YTEHUS KaK CpPEACTBA Pa3BUTHS
(yHKIIMOHAIBHOM TPAMOTHOCTH?,

[To muenuto C.A. Kpynuuk, B.B. MarnkeBuua, «mpobiemMaTiHKa rpaMOTHO-
cTH (PYHKIIMOHAIBHON IPAMOTHOCTH) CTAHOBUTCS aKTYaJIbHOM TOJBKO TOTJIA, KO-
I7la CTpaHa JI0JHKHA HAaBEPCThIBATh YIYLIEHHOE, JOTOHATh ApyTrue crpaHbl. MIMeH-
HO TOA3TOMY TOHSTHE (PYHKIIMOHATHHONW TPAMOTHOCTH HCIIOJIB3YETCS KaK Mepa
OLICHKM Ka4yeCTBa >KM3HU OOIIECTBA (CBOETO POJia KyJIbTYPHBIN CTaHIAPT) MPH CO-
IIOCTABIEHHH COLUAILHO-3KOHOMHYECKON 2P ()EKTMBHOCTH Pa3HBIX CTPan»>,

OTedecTBEHHBIE MCCIIEIOBATENN BBIICISIOT CIEIYIOIUE OTINYUTEIbHBIC
4yepThl GYHKIIMOHATBHOU IPAMOTHOCTH:

a. HaNpaBJIEHHOCTh Ha pelIeHUEe OBITOBBIX MPOOJIEM;

0. SIBJISICTCSl CUTYaTUBHOM XapaKTEPUCTUKOU JTMYHOCTH, MOCKOJIBbKY OOHapy-
YKUBAET c€051 B KOHKPETHBIX COLMAIBHBIX 00CTOSATEIbCTBAX;

B. CBSI3b C PEUICHUEM CTaHAAPTHBIX, CTEPEOTUITHBIX 33/1a4;

I. 9TO BCErJla HEKOTOPBIM 3eMeHTapHbIN (0a30BbIi) YPOBEHb HABBIKOB UTeE-
HUS U IUChMA;

1. ICTIOJIb3Y€TCS B KAUECTBE OLIEHKH MPEkKIE BCErO B3POCIOro HACEIICHHUS;

€. UIMEET CMBICI TJIaBHBIM 00pa30oM B KOHTEKCTE MPOOJIEMBbI MOUCKA CIOCO-
0OB yCKOPEHHOM JIMKBUIALMU HETPAMOTHOCTH .

@OyHKIIMOHAIbHAS] TPAMOTHOCTh Ha CTYNEHH 00111ero o0pa3oBaHus paccMar-
pUBaeTCsl KaK METanpeIMETHBIM 00pa3oBaTeNbHBIN pe3ynbTaT. YpOBeHb 00pa3o-
BAHHOCTH MOJIPa3yMEBAET UCIOJIb30BAHUE MOTYUYCHHBIX 3HAHUU JJISI PEILICHUS aK-
TyaJIbHBIX MPOOJIeM 00ydeHHSI M OOIIECHMSI, COIUATBHOTO U JTMYHOCTHOTO B3aUMO-
nerctBus. OyHKIIMOHAIbHASI TPAMOTHOCTh CITOCOOCTBYET aJIEKBATHOMY M MPOJIYK-

TUBHOMY BBIOOPY MpoTpaMM NMpoheCCHOHAITBHOTO 00pa30BaHusl, TOMOTAET PellaTh

2 Epmosienko B.A. Pa3suTue QyHKIMOHAILHON MPaMOTHOCTH 00Yy4YalOMIErocs: TEOPETHIECKUH acnieKT // DJIeKTpOoH-
HOE HayyHOoe Wu3JaHMe aibMmaHax IIpoctpanctBo u 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 Kpynnuk C.A., Mankesuu B.B. ®yHKIMOHATBHAS TPAMOTHOCTE B cUcTeMe obpasoBanus benapycu. — Mu.: ATTO,
2003. 125 c. C. 100.

4 Pymuk T.A., Kaiitanosa A.A., Cror C.I'. ®yHKIMOHAIEHAS TPAMOTHOCTE — UMIIEpaTHe Bpemenu // OGpazoBanue
yepe3 BCIO JKU3Hb: HENIpephIBHOE 00pa3oBaHKe B MHTepecax ycroiunBoro passutus. 2014. Ne 1. T. 12. C. 263-269.
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http://www.j-spacetime.com/actual%20content/t8v1/t8v1_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
http://www.j-spacetime.com/actual%20content/t8v1/t8v1_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
http://www.j-spacetime.com/actual%20content/t8v1/t8v1_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

OBITOBBIE 3a/1a4H, B3aUMOJICHCTBOBATH C JIFOJIbMU, OPTaHU30BHIBATH JI€JIOBBIE KOH-
TaKThI, BRLIOUPATh MPOTPaMMBI I0CYTa, OTBETCTBEHHO OTHOCHTHCS K 00SI3aHHOCTSIM
rpaXJIaHWHA, OPUCHTUPOBATHLCS B KYJbTYPHOM MPOCTPAHCTBE, B3aUMOICHCTBOBATh
C TIpUPOIHON cpefor. DYHKITMOHATIBHAS TPAMOTHOCTH OIPEAETseT TOTOBHOCTh K
BBHITIOJTHCHHUIO COIMAIBHBIX POJICH M30Mpatens, MOTPEOUTEINs, YWICHa CEMbU, CTY-
neHta. OyHKIHMOHATIBHAS TPAMOTHOCTH TO3BOJISIET HCIIONIB30BATh HMMEIONINECS
HaBBIKU TPU OPTaHW3allU{ Pa3HBIX BHJIOB IyTEHICCTBHM, 00Jer4aeT KOHTAKTHI C
PA3IMYHBIMK COLMAILHBIME CTPYKTYPAMH U OPTraHM3alUSAMU U T.11.°

Mexnaynapoansie uccienoanus PISA (Programme for International Stu-
dent Assessment), HampaBJICHHbIC Ha OIICHKY KauecTBa 0Opa30BaHMs B PA3IUIHBIX
CTpaHax yepe3 AMArHOCTHUKY B TOM YHUCJIEC YPOBHS (DYHKIIMOHATHLHOW TPaMOTHOCTH
BBIITYCKHUKOB OCHOBHOM IIKOJBI, JEKOMIIO3UPYIOT (DYHKIIMOHAJIBHYIO TPaMoOT-
HOCTH B BUJIE TPEX COCTABJISIFOIIUX

1) TpaMOTHOCTh B YTEHHWH — CIIOCOOHOCTH YeJIOBEKAa MOHUMATh, WCIIOIH30-
BaTbh, OLICHUBATh TEKCTHI, PA3MBIIUIATh O HUX M 3aHUMAThCS YTEHHUEM JUIsl TOTO,
YTOOBI IOCTUTATh CBOWX IICJICH, PACIIUPATH CBOM 3HAHUS W BO3MOXKHOCTH, y4acT-
BOBAaTh B COIMATILHOM KU3HH;

2) TPaMOTHOCTh B MaT€MaTHKE — CTIOCOOHOCTH desoBeKa (HOPMYIHPOBATh,
NPUMEHATh M WHTEPIPETHPOBATH MAaTEMaTHKy B Pa3HOOOPA3HBIX KOHTEKCTax
(IMYHOCTHBIN, OOIIECTBEHHBIN, MPOhECCUOHATBHBIN, HAYYHBIHN). ITa CIOCOOHOCTH
BKJTFOYACT MAaTEeMaTHYECKUE PACCYKIACHUS, UCIOJB30BAaHUE MATEMAaTHYCCKUX TIO-
HSTUHN, TIpoLIelyp, (PAKTOB M MHCTPYMEHTOB, YTOOBI OMUCATH, OOBSICHUTH U TIPE-
ckazaTh siBJieHus1. OHa MOMOTaeT JIOJSM MOHSATH POJIb MAaTEMATUKU B MUPE, BBICKA-
3BIBaTh XOPOIIO OOOCHOBAHHBIC CYXACHUS W TNPUHUMATH PEIICHHS, KOTOPHIC
HE0OXOIMMBbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBIIUISIONIEMY TPaKIaHUHY;

3) rpaMOTHOCTH B OOJIACTH €CTECTBO3HAHMS — CIIOCOOHOCTH YeJIOBEKa OCBa-
WBaTh W HCIIOJH30BaTh €CTCCTBCHHOHAYYHBIC 3HAHUS JJIS PACIO3HAHMS W TIOCTa-

HOBKH BOIIPOCOB, IJIsI OCBOCHHA HOBBIX 3H3HPII>1, pIn) b 00BSCHEHHUS €CTECTBEHHOHA-

° Konacosa H.IO. CuTyalnoHHEIE 3a7au¥ IO OLEHKE (PyHKIMOHAILHON IPaMOTHOCTH yYAIIHXCSA: METOIMYECKOE
nmocobwue. CII0., 2012. 138 c.
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YYHBIX SIBICHUNA W (HOPMYJIMPOBAHUS OCHOBAHHBIX HA HAYYHBIX JTOKA3aTEIhCTBAX
BBIBOJIOB B CBSI3U C €CTECTBCHHOHAYYHOW MPOOJIEMAaTHUKOHN; MOHUMATh OCHOBHEBIC
OCOOCHHOCTH €CTECTBO3HAHMS KaK (POPMBI UEIOBEUYECKOTO MO3HAHUS; IEMOHCTPHU-
pOBaTh OCBEAOMJICHHOCTh B TOM, YTO €CTECTBCHHBIC HAYKH W TEXHOJIOTHUS OKa3bl-
BAaIOT BJIHMSHUE HA MaTepUaIbHYIO, HHTEIICKTYyalIbHYIO U KYJIbTYPHYIO chepsl 00-
IIECTBA; MPOSBIATh aKTHUBHYIO TPAXKIAHCKYIO TMO3HIMIO MIPU PACCMOTPEHUU IPO-
OJ1eM, CBSI3aHHBIX C €CTECTBO3HAHUEM.

JIOTIOJTHUTEIBHBIM BHUJIOM BBICTYNAaeT (PMHAHCOBAsi TPAMOTHOCTH — CIIOCOO-
HOCTb MPUHUMATh 0OOCHOBAHHBIE PELIEHUS U COBepIIaTh 3P (PEeKTUBHBIC TEHCTBUS
B cdepax, UMEIONMX OTHONICHHE K YyMpaBlIeHUIO (pUHAHCAMH, JJIA peau3aiiu
KU3HEHHBIX IIeJIel U TUTAHOB B TEKYIIM MOMEHT U OyayIIne nepuosl. Takum 00-
pa3oMm, (rHaHCOBas rPaMOTHOCTh — CJIOXKHAas cdepa, Mpearnosaramonas noHuMa-
HUE KIIOUYEBHIX (PMHAHCOBBIX MOHSATHI W HCIIOJIB30BaHHUE 3TON WHGOPMALUU IS
IPUHATUS Pa3yMHBIX PELIEHUH, CIOCOOCTBYIOIIMX SKOHOMUYECKON 0€3011acHOCTH
U OJarocoCTOSTHUIO JIFOJIEH, a TakKe O0ecHeurBaroias BO3MOKHOCTh y4acTHUs B
SKOHOMUYECKOM JKM3HH CTPaHbL.

PISA nonumaeTr (QyHKIIMOHAIIbHYIO TPAMOTHOCTH B IIMPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHWM M YMEHHUH Tpa)<aaH, 00eCIeYNBAIONINX YCIEIIHOE COLIH-
aJIbHO-KOHOMHYECKOE Pa3BUTHE CTPaHbBI; B y3KOM CMBICIE — KaK KIIIOYEBBIC 3HA-
HUS U HaBBIKH, HEOOXOJUMBIC JIJIsl TIOJIHOIEHHOTO y4acTUs TpakJaHrHa B KU3HU
COBPEMEHHOI'0 O0IIECTBA.

PISA He npocTo onpenensier, MOTYT JIM y4Yalluecss BOCIIPOU3BOAUThH 3HAHMUS,
OHa TakKXe MPOBEPSIET, HACKOJIBKO XOPOLIO y4YallUecs: MOTYT 3KCTPaIroJUpoBaTh
TO, YTO OHH y3HAJIA; MOTYT MPUMEHSTH MOJyYCHHbIC 3HaHUS B HE3HAKOMBIX YCIIO-

BHAX, KaK B IIKOJIC, TAK U 3ad €C IIPCACIaMU. OTOoT moaxoa OTpaxactT TOT (I)aI(T, qTo

® «JlocTmkenns Monoapix» - Junior Achievement® (JA). CaliT Mex/[yHapOJHOTO COAPYKECTBA HEKOMMEDPUECKUX
OpraHM3aIii, TOMOTAIONIMX MOJOAEKHN NMPHOOPECTH 3HAHHUS M HaBBIKH, HEOOXOJIUMBIE /IS YCHEUIHOTO Y4acTHs
B MupoBo# akoHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBpPEMEHHAasi ’KOHOMHKA BO3HArpakJIaeT JI0Zei He 3a TO, 4TO OHH 3HAIOT, a 3a TO,
YTO OHM MOTYT JIENIaTh C TEM, YTO OHH 3HAIOT'.

C cepenunbl XX Beka mpobiieMa pa3BUTHS (PYHKIIMOHATHHONW TPAMOTHOCTH
npuoOpena TI00aNbHBI XapakTep M CBSI3aHO ITO C TEM, UTO (PYHKIHMOHAJbHAsS
TPaMOTHOCTb SIBJISIETCS COLMATbHO-IPKOHOMUYECKUM SIBJICHUEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHUEM HacelIeHUs! ¥ TOCyJapCTBa B IEJIOM, O YEM CBHJICTEIBbCTBYIOT JaH-
HbIe HCCIeIOBaHUN (YHKIIMOHAIBHOW TPaMOTHOCTH, B TOM YHCJE B3POCIOTO
HACEJICHUs, B Pa3IMYHBIX CTpaHaXx.

AHanu3 aHHBIX MCCIEA0BaHUSA (PYHKIMOHAIBHOW IPaMOTHOCTH Y B3pOCIIO-
ro HaceJIeHusl Noka3ai, 4yTo B Poccum HM3KOTpaMOTHBIE pOCCHUSHE ropa3/o yYalle,
YeM HHM3KOTPaMOTHBIC KUTENN APYTUX CTpaH, UMEIOT BhICIIee 0Opa3oBaHHE U 3a-
HUMAIOT JIOJKHOCTU BBICOKOKBAJM(UIIMPOBAHHBIX CIIELUAIUCTOB. Takke oHU Xa-
PaKTEpU3YyIOTCS JOCTATOYHO BHICOKUM CTPEMJICHHEM MOBBICUTH CBOIO TpOdeccuo-
HAJIBHYIO KOMIIETEHTHOCTDH (BUMMO, OCO3HaBasi CBOM MPOOEIbI B MPOPECCHOHATh-
HOH TTOATOTOBKE).

BricokorpamMoTHBIE POCCHUSTHE, N0 CPABHEHUIO C BHICOKOTPAMOTHBIMHU TPaXK-
JaHaMH APYTUX CTpaH, OTJIMYAIOTCS rOpa3/lo MEHblIel oOpa3oBaTeNbHON aKTHB-
HOCTBIO, OHU PEKe TIOBBIIIAIOT YPOBEHb CBOECH KBaM(UKAIMK, HE MOTHBUPOBAHBI
Ha y4ely, y HuX 00jiee BBIpaXKEHO HEJOBEpUE K OKPYKAIOIIUM oM. BeposTHo,
MMEHHO UX MACCUBHOCTb MPUBOJUT K TOMY, YTO OHU OTCTAIOT [0 YPOBHIO MOATrO-
TOBKU OT CBOMX KOJUIET, paboTaronux B 0oyiee pa3BUTHIX SKOHOMHKAX, YTO JEIaeT
UX MEHEee BOCTPEOOBaHHBIMU Ha OTEYECTBEHHOM U MEXKyHAPOJIHOM PBhIHKE TPY/JIa.

Pe3ynbTarel uccienoBaHMs (PYHKIMOHAIBHOM TI'PAMOTHOCTH B3POCIBIX
BITOJIHE COOTHOCSITCSI C pe3yJbTaTaMH, MOJTYYEHHBIMUA Ha |5-JT€THHUX MOApPOCTKax

(mannbie PISA). Tak, B 2015 roay, mo 4uTaTeabCKOW IPAMOTHOCTH POCCUSIHE 3a-

" 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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HsJI 26 MeCTO, 10 MaTEMAaTUYECKON rPaMOTHOCTH — 23 MECTO, IO €CTECTBEHHO-
Hay4HOIl rpaMOTHOCTH — 32 MecTo u3 70 cTpaH-y4acTHHIL,

B nmanHo# cutyaruu O0JbInas OTBETCTBEHHOCTD JIOKUTCS Ha POCCHICKYIO
HIKOJTY, KOTOpasi 3aKjia/JblBa€T OCHOBBI (DYHKIIMOHAJILHON TPaMOTHOCTU 00yYaro-
mierocst 1 GOpMHUpPYET ero MoTuBanuio Ha yueOy. [loaroroBka (yHKIHOHAIBHO
rPaMOTHBIX IIKOJIBHUKOB C BBICOKMM YPOBHEM aMOHWIIMI U BBICOKOM 0Opa3oBa-
TEJIbHOM AaKTUBHOCTBIO — 3TO YCJIOBHE COLMAIBbHO-DPKOHOMHYECKOTO pPa3BUTHUS

CTpPaHbI, IIOKAa3aTCJIb Ka4CCTBa O6p330BaHI/I$I.

DynkyuonanvHas zpamomuocms. yposuu PISA

PISA Beigenser 6 ypoBHEH (PyHKIIMOHAIBHON TPaMOTHOCTH U OTMCHIBAET MX

CJIEYIOIIKUM 00pa3oM.
Yurarenbckas TpaMOTHOCTb

6 ypoBeHb. 3aJla4yi Ha 3TOM ypOBHE OOBIYHO TPEOYIOT OT YUTATENS CIENATh
HECKOJIBKO BBIBOJIOB, CPABHEHUM U Pa3IUUUN, KOTOPBIE SBIIAIOTCS MOJAPOOHBIMU U
TOYHBIMU. OHU TPEOYIOT JEMOHCTPALIMU MOJHOTO U IETATIbHOTO TOHUMAHUS OJTHO-
IO WJIM HECKOJIbKUX TEKCTOB U MOTYT BKJIIOUATh MHTErpALlMI0 UH(OpPMALIK U3 He-
CKOJIBKMX TE€KCTOB. 3aJlaydl MOT'YT MOTPeOOBATh, UTOOBI UNTATENh UMEN JIEI0 C HE-
3HAKOMBIMH UAESIMU B IPUCYTCTBUM BUJIHON KOHKYpUpYIOIIel nH(popMaIuu u re-
HEpUpOBaJl aOCTPAKTHbIE KaTEropuu JUIsl MHTeprperauuid. 3anauu pediaekcuu u
OLICHKM MOTYT NOTPe0OBaTh OT YMTATENS BBIABUHYTH TMIIOTE3y WU KPUTHUYECKH
OLICHHUTH CJIOXKHBIA TEKCT HAa HE3HAKOMYIO TEMY, IIPUHUMAsi BO BHUMaHUE MHOIO-
YUCJICHHBIE KDUTEPUHN WM TOUYKHU 3PEHMSI, UCIIOJIb3YsI CII0KHOE TOHUMAHUE, BBIXO-
Jsiee 3a npeaessl TeKeTa. BaKHbIM yCiIoBUEM ISl OCTyIa M U3BJICUCHMS 3a4a4
Ha 3TOM YPOBHE SIBJII€TCSI TOYHOCTh aHAJW3a U TOHKOE BHUMAaHUE K AETAISAM, KO-
TOpbIE€ HE3aMETHBI B TEKCTAX.

5 ypoBeHb. 3a7iauu 3TOTO YPOBHS, CBSI3aHHbBIC C W3BJICYECHUEM MH(MOpPMAIINH,

TpeOYIOT OT YMTaTENs MOUCKA M YHOPSAJOUYMBAHUS HECKOJBKUX (PParMEeHTOB TITy-

8 OcHoBHbIE pesynbTaThl MeskyHapoaHoro uccnenosanus PISA-2015. MenepanbHblil HHCTHTYT OLEHKH Ka4€CTBA
obpazoBanus (PMOKO). Odunmaneheiii caiit. URL: https://fioco.ru/results pisa_2015
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00Ko BHeApeHHOW nH(pOopMaryHu, Jenas BEIBOI O TOM, Kakas HHpOpMaIys B TEKCTE
SBJISIETCS peyieBaHTHOU (HeoOxoammoit). PediiekcuBHble 3amaun TpeOyIOT KPUTH-
YECKOW OIEHKH WM (POPMYJIMPOBAHUS THUIIOTE3, ONMUPASICh HA CICIIHATU3HPOBAH-
Hble 3HaHUA. Kak MHTepHpeTalmoHHbIE, TaK U pedICKCUBHBIC 3a7add TPEOYIOT
MIOJTHOTO M JIETAILHOTO MMOHUMAaHUS TEKCTa, CoIepKaHue Wik (opmMa KOTOPOTO He-
3HAKOMBI. J[JIT BCEX acIeKTOB UTEHUS 3aJa4¥l Ha 3TOM YpOBHE, KaK MPaBUJIO, CBsI-
3aHBI C MOHATHIME, KOTOPBIC TPOTUBOTIONOKHBI 0)KHIAHUSIM.

4 ypoBeHb. 3aa4ul ATOTO YPOBHsI, CBSI3aHHBIC C W3BJICUCHUEM MH(MOPMAIIIH,
TPeOYIOT OT YMUTATENS MMOUCKA M YIOPSOUYMBAHUS HECKOJIBKHUX 3aJJaHHBIX B TEKCTE
cBeneHui. HekoTopele 3a1aun Ha 3TOM ypOBHE TPEOYIOT MHTEPIPETAILIMN CMbICIIA
HIOAHCOB SI3BIKAa C yYE€TOM TEKCTa B 1mesoM. Jlpyrue 3amadu WHTEPHpPETAuA Tpe-
OYyIOT TOHMMAaHUsI U MPUMEHEHHS KaTeropuii B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIC 33/1a4d HA 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATENN HCIIOIL30BaAU (Pop-
MajJbHOE WJIA OOIIECTBEHHOE 3HAHWE, YTOOBI BBIIBUHYTH THUIIOTE3y WIJIM KPUTHYEC-
CKU OILICHUTh TeKCT. YuTaTenu AOIHKHBI MPOJEMOHCTPUPOBATH TOYHOE TOHUMAHUE
JUTMHHBIX WJIM CJIOKHBIX TEKCTOB, COZACp)KaHWe WX (popMa KOTOPBIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a/1auu 3TOTO YPOBHS TPEOYIOT OT YMTATENs MOUCKA U B HEKOTO-
PBIX CITy4asX pacliO3HaBaHUS CBS3M MEXKITYy HECKOIBKUMH YacTIMU WH(OpMaIny,
KOTOpbIE JOJKHBI YIOBJIETBOPSATH HECKOJIBKUM YCIOBUAM. MHTEpIpeTalmoHHbIE
3a/1aud Ha 3TOM ypOBHE TPEOYIOT, UTOOBI YUTATENb OOBEIUHUI HECKOJIBKO YacTel
TEKCTa, YTOOBI BBIJCIUTH TJIaBHYIO UCH0, MOHSTH OTHOIIEHUE WM HUCTOJIKOBATH
3HaueHue cjoBa win (pas3pl. OHU JOHKHBI YUUTHIBATH MHOTHE OCOOCHHOCTH TpU
CpaBHCHHUH, TPOTHUBOIOCTABICHUN WM Kiaccubukamuu. YacTto TpeOyemas WH-
dbopmanus He BHJIHA WIH €CTh MHOTO KOHKYpHpYIoeld WHGOPMAINH; U €CTh
JPYTHUE TEKCTOBBIC MPEMATCTBUS, HApuMep, cHopMyIUpOBaHHBIC Yepe3 OTpHUIla-
Hue uaen. PediekcuBHBIC 3a1a4M HA TOM YPOBHE MOTYT OTPEOOBATh OT YMTATE-
JIs HAXOXKJIEHUE CBsI3€H, MPOBEICHUSI CPAaBHEHUS MJIM OIICHKH OCOOEHHOCTEH TeK-
cta. HexoTopelie pediieKCUBHBIE 3a/1a4il TPEOYIOT OT YHTATENS MPOIEMOHCTPHUPO-

BaTb TOHKOC IIOHMMAHHMC TCKCTA II0 OTHOHMICHHUIO K IIPHUBBIYHBIM, IIOBCCIHCBHBIM
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3HaHusAM. [[pyrue 3agaun He TpeOyIOT MOAPOOHOr0 MOHUMAHUS TEKCTa, HO TPeOy-
0T, YTOOBI UNTATENIb OMUPAJICS HA MEHEE O0IINE 3HAHUS.

2 ypoBEeHb. 3ajauM Ha ’TOM ypOBHE TPEOYIOT, YTOOBI YMTATEIb HAILLIET OJHH
WJIM HECKOJIBKO (hparMeHTOB UH(POpPMALUH, KOTOPbIE MOTYT OBbITh BBIBEIEHBI U MO-
YT COOTBETCTBOBATh HECKOJBKUM YCIOBUSAM. [[pyrue TpeOyroT BbIAEIECHUS TJIaB-
HOM HJIeU B TEKCTE, MOHMMAHUS OTHOLIECHUH WM UHTEPIpPETAIlNK 3HAUCHUS B TIpe-
JieJ1ax OrpaHWYEHHOM YacTH TEKCTa, Korjaa MHpopMalus HE BUIHA, U YUTATEIb
JIOJDKEH CJIeJIaTh BBIBOJBI. 3aJaud Ha 3TOM YPOBHE MOTYT BKJIIOYaTh CPaBHEHHUS
WIM IpOTUBOpeurs. TUNMUHble pedieKCUBHBIE 3a7]aul Ha 3TOM ypOBHE TPEOYIOT,
4YTOOBl YUTATENM CHENAIM CPAaBHEHUE WM HECKOJBKO CBSI3€H MEXIy TEKCTOM M
BHEITHUM 3HAHHEM, OTIHPASCh Ha JINYHBIN OIBIT U TEKCT.

la ypoBeHb. 3a1auu Ha 3TOM YPOBHE TPEOYIOT OT UATATENsI HAUTU OIUH WU
HECKOJIbKO HE3aBUCHMBIX (DparMeHTOB MH(OpMAIIMU; pACIIO3HATH OCHOBHYIO TEMY
WIM LEeJIb aBTOpa B TEKCTE€ O 3HAKOMOM TE€ME€ WJIM YCTAHOBHUTH IPOCTYIO CBS3b
Mex1y UH(popmalMen B TEKCTe U OOIIMMHU, TOBCETHEBHBIMU 3HaHUsAMU. Kak npa-
BUJIO, TpeOyeMas nHpopManusi B TEKCTE SIBISETCA 3aMETHOM, M TEKCT, KaK MpaBU-
710, HE COAEPKUT MPOTUBOPEUNBOI MHPOPMALIHH.

1b ypoBeHb. 3amaum Ha 3TOM ypOBHE TpPEOYIOT, YTOOBI UHMTATENIh HAIIEI
€IMHCTBEHHBIM KYCOK SIBHO 3asBJIEHHOW MH(OpMAIMH B BUJHOM MECTE€ B KOPOT-
KOM, CHHTaKCUYECKH MTPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM U THUIIOM TEKCTa,
TaKUM KaK [MOBECTBOBAHME WJIM MPOCTON CIUCOK. TeKCT OOBIMHO BKJIIOYAET MOBTO-
peHue MH(pOpMalMU, KapTUHOK WJIM 3HAKOMBIX CUMBOJIOB. IIpoTuBOpeunBas uH-
dopmaruss MuHUManbHa. B 3agauax, TpeOyrOLMX HWHTEpHIpETalu, OT YUTATENs
MOKET MOTPeOOBATHCS YCTAHOBUTH MPOCTHIE CBSA3M MEXAY COCEIHUMHU (PparMeH-
TaMu H(pOpMaIuu.

Maremartruyeckasi r(paMOTHOCTb

6 ypoBeHb. Ha 5TOM ypoOBHE MIKOJIHHHUKH MOTYT KOHIICTITYaJIU3HPOBATH,
000011aTh U HUCIOJB30BaTh HH(POPMAITMIO HA OCHOBE MCCISIOBAHMUS U MOJACIHPO-
BaHUS CIIOKHBIX MPOOJEMHBIX CHUTYyalluid, U MOTYT HCIOJh30BaTh CBOM 3HAHUS B

JAOBOJIBHO HCCTAHAPTHBIX CUTYyAlHAX. Onn MOTYT T'MOKO CBSI3LIBATH Pa3IM4YHbIC
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UCTOYHUKHY WH(pOopManuu U npencrapieHus. [IIkonbHUKH Ha 3TOM YpOBHE CIIOCO0-
Hbl K MPOJIBUHYTOMY MaTeMaTHYE€CKOMY MBIIUICHUIO U paccyxiaeHuto. OHu Jie-
MOHCTPHUPYIOT MacCTEPCTBO CUMBOJMYECKUX U (POPMATTLHBIX MAaTEMATHUYECCKUX OIIe-
parmii, Takke MOTYT pa3paboTaTh HOBBIC TIOJXObI I CTPATETHH B HOBBIX HECTaH-
TapTHBIX cuTyarusax. [IIKOJbHUKM Ha 3TOM YPOBHE MOTYT Pa3MBIILISATH O CBOHMX
JEHCTBUSX, 00OCHOBBIBATH CBOH BBIBO/IBI.

5 yposenb. llIkompHUKH MOTYT pa3pabarbiBaTh W paboOTaTh ¢ MOJEISAMH
CJIOHBIX CUTYaIlui, BBIABIIATh UX OTPaHUYCHHS U nomnyiieHrs. OHU MOTYT BBIOH-
paTh, CPaBHUBATh U OIIEHUBATH COOTBETCTBYIOIIME CTPATETHH JJIS PEIICHUS CIIO0XK-
HBIX MPOOJIEM, CBA3AHHBIX C ATUMHU MojensiMu. [IIKoIbHUKK HA 3TOM YPOBHE MO-
T'YT MBICIIUTh CTPATETHYECKH, UCIIONB3YS XOPOIIO PAa3BUTHIC HABBIKA MBIIUICHUS U
yMEHHUE pacCyXkaaTh, BHUKaTh B CyTh cuTyanuu. OHU apryMEHTHPYIOT CBOU pe-
IIICHUS, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoBenb. llIkompHUK MOXeT 3G (HEKTUBHO MPUMEHATh MOACIH I pa30o-
pa CIIOKHBIX, HO KOHKPETHBIX CUTYaIlMi, KOTOPbIE MOTYT BKJIIOYATh OTPaHUYCHUS
Wi TpeOOBaTh BBIIBIKECHHS THNoTe3. OHM MOTYT BBIOMpATh W WHTETPHUPOBATH
pasznuYHbIC TPEICTABICHUS, B TOM YHCJIE€ CHMBOJUYECKHE, CBSI3bIBAsI WX HEIMO-
CPEIICTBEHHO C aCleKTaMH pealibHbIX cuTyanui. [LIkonpHUKN Ha 3TOM YPOBHE MO-
I'YT UCIIOIh30BaTh CBOW OTPaHWYCHHBIN AMana30H HABBIKOB U MOTYT PacCyXIaTh B
MPOCTHIX KOHTEKCTax. OHU MOTYT MHTEPIPETUPOBATH, APTYMEHTUPOBATh U O0BSIC-
HSTH CBOW PEIIICHHUS.

3 ypoBeHb. Ydalmecss MOTYT BBIMIOJHATh YE€TKO OMUCAHHBIE TPOIETYPHI, B
TOM YHUCJIE T€, KOTOphIe TPEOYIOT MOCIeN0BATEIbHBIX pemieHnid. OHU MOTYT TO-
CTPOUTH MTPOCTYIO MOJIENTh M Ha €€ OCHOBE BBIOPATh M IPUMEHHTH IMPOCTHIC CTpaTE-
ruu perienust mpoosem. [IIKoTbHUKN HAa 3TOM YPOBHE MOTYT UHTEPIIPETUPOBATH U
WCITOJIB30BaTh 3HAHUS, TOJYYCHHBIC W3 Pa3IUYHBIX HWCTOYHMKOB HH(POPMAIIHH,
CTPOUTH CBOM PACCYKIEHHUS C ONMOPOH Ha TMoJiydeHHbIC 3HaHUSA. OHU OOBIYHO Je-
MOHCTPHUPYIOT CIOCOOHOCTH paboTaTh C MPOLEHTAMHU, APOOSMU U NECITUUHBIMHU

YuUCJIaMH, a TaAK)XKC C IMPOIIOPLHHOHAJIbHBIMHU OTHOIICHUSMMU.
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2 ypoBeHb. [IIKOJBHUKN MOTYT UHTEPIPETUPOBATH CUTYallUH B KOHTEKCTAX,
KOTOpbIE TPEOYIOT HE OoJiee 4eM MpsMOro BhIBoga. OHU MOTYT M3BJIEKATh COOT-
BETCTBYIOIIYIO0 HHGOPMAIIMIO U3 OJTHOTO UCTOYHUKA M MCIOJIB30BaTh OJIUH CIIOCO0
HarjasaaHoro npeacrabieHus. CTyJE€HTbl HA ’TOM YPOBHE MOTYT MCIIOJb30BaTh OC-
HOBHBIC aJTOPUTMBI, (HOPMYJIBI, TIPOIIEAYPHI JIJIS PEIICHUST MPOoOJIeM, CBI3aHHBIX C
[EJILIMU YHUCJIAMU.

1 ypoBenb. IIIKOJIBHUKM MOTYT OTBE€YATh HAa BOMPOCHI, CBA3aHHBIE CO 3HAKO-
MBIMHU KOHTEKCTaMH, TJI¢ IPUCYTCTBYET BCS COOTBETCTBYIOIIAs HH(OPMAITUSI U BO-
MPOCHI YETKO ompenaesieHbl. OHM CIOCOOHBI MACHTU(UIIMPOBATh HHOOPMALIUIO U
BBITNIOJIHATh PYTHUHHBIC MTPOLIEAYPHl B COOTBETCTBUM C MPSMBIMH MHCTPYKIUSIMH B
KOHKPETHBIX CUTyalnusix. OHU MOTYT BBINIOJHATH JIEUCTBUS, KOTOPBIE MTOYTH BCE-
r7a OYEBUIHBI U CICIYIOT HEMOCPEICTBEHHO W3 JAHHBIX MAaT€MaTHYECKHUX YCIIO-
BUit .

EcrecTBeHHO-Hay4YHas rpaMOTHOCTh

6 ypoBEHb. Yyalluecs, JOCTUTIINE 6 YPOBHS, MOTYT ONUPATHCA Ha IEJIbII
PSI B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYUYHBIX UJCH W MOHATUHN U3 o0jactu Ppusu-
KM, OMOJIOTUH, Teorpauu U acCTPOHOMHUHU W HCIIOJIb30BaTh 3HAHUS COACPIKAHMS,
MPOIEAYP U METOAOB MO3HAHUS JIJIs1 POPMYTUPOBAHUS TUTIOTE3 OTHOCUTEIIBHO HO-
BBIX HAYUYHBIX SIBJICHUU, COOBITUIM U MPOIECCOB WM JJisi (OPMYJIMPOBAHUS TIPO-
rHO30B. [Ipy mHTEpnpeTanuy TaHHBIX W UCIOJIb30BAHUNA HAYYHBIX JI0KA3aTEJILCTB
OHM CIIOCOOHBI OTJINYATh OTHOCSIIYIOCS K TeMe MH(POPMAITUIO OT HE OTHOCSILICUCS
M CIIOCOOHBI ONMMPATHCS HA 3HAHUS, MOJYYCHHBIC MMU BHE OOBIYHOM ITKOJILHOMN
nporpaMmmMmbl. OHU MOTYT pa3jiMyaTh apryMEHThI, KOTOPbI€ OCHOBAaHbI Ha HAYYHBIX
JIAHHBIX U TEOPHUSX, U apTyYMEHThI, OCHOBaHHBIE Ha JPYIUX COOOpa)KeHUsX. Yua-
IIMecs, JOCTUTIIHE 6 YPOBHs, MOTYT JIaTh OILICHKY aJbTEPHATUBHBIM CIIOCOOaM
MPOBEICHUA CIIOXKHBIX IKCIIEPUMEHTOB, MCCIECIOBAHUN M KOMIIBIOTEPHOIO MOJIE-

JUPOBAHMS U 0OOCHOBATH CBOW BBIOOP.

® 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
13



https://www.oecd-ilibrary.org/docserver/9789264266490-en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AE0CB19EA4
https://www.oecd-ilibrary.org/docserver/9789264266490-en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AE0CB19EA4
https://www.oecd-ilibrary.org/docserver/9789264266490-en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AE0CB19EA4

5 ypoBeHb. Yuamuecsi, AOCTUTIIME 5 YPOBHS, MOTYT HUCIOJb30BaTh a0d-
CTPAKTHbIE €CTECTBEHHOHAYUYHbIE UJEH WM MOHSTHS, YTOOBI OOBSICHUTh HE3HAKO-
MBIE UM U 00Jiee CIOXKHbIC, KOMILJIEKCHBIC, SIBJICHUS, COOBITUS U MPOIIECCHI, BKITIO-
Yarolue B ce0s HECKOJIBKO MPUYMHHO-CIIEICTBEHHBIX CBsizei. OHM MOTYT IIpUMe-
HATH 0OOJiee CIIOXKHBIE 3HAHUS, CBA3aHHbBIC C HAYYHBIM TMO3HAHUEM I TOTO, YTOObI
JaTh OLIEHKY Pa3MYHBIM CIIOCOOaM MPOBEJCHHS 3KCIEPUMEHTOB M 00OCHOBAThH
CBOM BBIOOp, a TaKXke CIIOCOOHBI UCMOIb30BaTh TEOPETUUECKUE 3HAHMS 111 UHTEP-
nperauuu uHpopManuu Wik QOpMYJIUPOBAHUS MPOTHO30B. YUaIUecs, JOCTHUT-
M€ 5 YpOBHS, MOTYT OLEHHUTh PA3JIMYHbIE CIIOCOOBI MCCIEAOBAHUS MPEIIOKEH-
HOI'O MM BOIIPOCA C HAYYHOU TOYKH 3PEHMS U BUAECTh OTPAHUYEHUS IIPU UHTEPIIpE-
TallMM JaHHBIX, BKJIOYAsl MCTOYHHUKM IOTPEIIHOCTEH W HEONPENEICHHOCTEW B
HayYHBIX JaHHBIX.

4 ypoBeHb. Yyamuecs, 1OCTUTIIME 4 ypOBHS, MOTYT HCIOJIb30BaTh OoJiee
CIIOXHBIE WM Oojee aOCTpaKTHbIE 3HAHUSA, KOTOPbIE MM JIMOO MPEAOCTaBIICHBI,
A100 OHU MX BCHOMHUJIM, /U OOBSCHEHUS IOCTATOYHO CJIOKHBIX WJIM HE COBCEM
3HAKOMBIX CUTYyallMi U mpoueccoB. OHU MOTYT ITPOBOAUTH 3KCIIEPUMEHTBI, BKIIFO-
yarolue ABe WK Oojiee He3aBUCHMBbIE MEpEMEHHbIe, AJIi OTPaHUYEHHOrO Kpyra
3aga4. OHM crocOOHBI OOOCHOBATH IIJIAH DKCIEPUMEHTA, OMMUPAsCh HA JJIEMEHTHI
3HAHUW O MPOLEAYpax M METOAAX MO3HAHMS. Ydaluecs, TOCTUTIIHNE 4 ypOBH,
MOTYT UHTEPIIPETUPOBATH JIaHHBIE, OTHOCSIIHUECS K HE CIIMIIKOM CIOXHOMY Ha0o-
Py JAHHBIX, WJIA B HE BIIOJIHE 3HAKOMBIX KOHTEKCTaX, I10Jy4aTh BbIBOJBI, BBITEKA-
IOLIME U3 aHaJIu3a JaHHbIX, IPUBOJS OOOCHOBAHUE CBOUX BBIBOJIOB.

3 ypoBeHb. Yuamuecs, JOCTUIue 3 YpOBHS, MOTYT OIIMPATHCS HA HE OYEHb
CJIOXHBIE 3HAHMS JUIsl PACHO3HABAHUS WM MOCTPOEHUS OOBSICHEHUN 3HAKOMBIX
siBlIeHUI. B MeHee 3HaKOMBIX WU 00JIee CIOKHBIX CUTYalUsIX OHU MOTYT CTPOUTH
OOBSCHEHHUS, UCIONb3Ys MOoJCKa3ku. Onupasch Ha 3JIEMEHTHI COJIEpP KATeJIbHbBIX
WM TIPOLEYPHBIX 3HAHUN, OHU CIIOCOOHBI BBIMOJIHUTH TPOCTON AKCIIEPUMEHT ISl
OTrPaHUYEHHOI0 Kpyra 3ajad. Yyamuecs, TOCTUTIINE 3 YPOBHS, CIIOCOOHBI IPOBE-
CTU pa3jINuhe MEXIy HAay4YHbIM M HEHAYYHBIM BONPOCAMH W IPUBECTH JOKA3a-

TCJIBCTBA IJII HAYTHOI'O YTBCPIKACHUA.
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2 ypOBeHb. Y4Yalmecs, JOCTUTIIME 2 YPOBHS, MOTYT ONUPAThCS HA 3HAHUS
MOBCEHEBHOTO COJiepKaHus U 0a30BbI€ MPOIEAYPHBIC 3HAHUS JJI PACIIO3HABAHMS
HAy4YHOTO OOBSCHEHUS, MHTEPIPETAIINN JAHHBIX, & TAKXKE PACMO3HATh 3a71ady, pe-
IaEMYIO B ITPOCTOM 3KCHEPUMEHTAIBHOM HccieqoBaHUH. OHU MOTYT UCIIOIbB30-
BaTh 0A30BbIC WJIM IOBCEIHEBHBIC €CTECTBEHHOHAYUYHbBIE 3HAHMs, YTOOBI pacro-
3HATh AJICKBATHBIN BBIBOJ] U3 MPOCTOTrO Habopa maHHBIX. OHU TEMOHCTPHUPYIOT Oa-
30BbI€ NTO3HABATEIBHBIE YMEHUS, PACIIO3HABASI BOIIPOCHI, KOTOPBIE MOTYT U3y4YaTh-
Csl €CTECTBEHHOHAYYHBIMU METOJaMHU.

1 ypoBens. Yuamuecs, nocturimme 1 ypoBHs, MOTYT HCHOJIb30BaTh MOBCE-
JTHEBHBIE COJIep KaTelIbHbIE U MPOLIEyPHbIE 3HaHUS, YTOOBI paclo3HaBaTh 00BsC-
HEHHE MPOCTOr0 Hay4yHOro siBjieHus. [Ipu moajiepKe OHU MOTYT BBINOJHATH IO
3aJIaHHOM TIpOIIelype MCCIEI0OBaHus He Oosiee 4eM C ABYyMs mepeMeHHbIMU. OHU
CIIOCOOHBI BUAETH MPOCTHIE MPUUUHHO-CIICICTBEHHBIE WIH KOPPEISIIUOHHBIC CBSI-
34 ¥ UHTEPIPETUPOBATh rpaduueckue u Apyrue BU3yalbHbIE JaHHbBIC, KOTJa JJIs
ATOTO TPEeOYIOTCS YMEHHSI HU3KOTO ypoBHA. OHM MOTYT BBIOPATH JIydIllee HAYYHOE
OOBSICHEHUE JIJIs PE/ICTABICHHBIX JaHHBIX B 3HAKOMBIX CUTYAIIUsAX, OTHOCSIIUXCS
K JMYHOMY, MECTHOMY M IJI00aIbHOMY KOoHTeKcTam P,

MupoBbie ucciaeaoBaHus PYHKIMOHAIBHON TPAMOTHOCTH KUTEJIEH pa3iny-
HBIX CTpaH, COIMaJIbHO-’KOHOMHUYECKHE MPOLIECChl, MPOUCXOAAIINE B MUPE U B
HAaIlell CTpaHe, TEHACHITUU Pa3BUTHS MMOCTUHIYCTPUATTLHOTO 00IIECTBA, 3aMPOCHI U
noTpeOHOCTH paboToaTeNel aKTyaTu3upyroT MpodieMy pa3BUTHS (PYHKIIMOHAT b-
HON TPaMOTHOCTH POCCHUHCKHUX IIKOJIPHUKOB, CO3/IaHUS €AUHON 00pa3oBaTeIbLHOMN
CUCTEMBI, OJIArOTMPUATHBIX YCJIOBUM, CIIOCOOCTBYIONIUX BBIMTYCKY BBICOKOTPAMOT-
HBIX U MOTHBUPOBAHHBIX HA TPYJ U 00yUEHHE MIKOJHHUKOB. DTO — OCHOBHOH CO-

BpeMeHHBIfI ITOKAa3aTCJIb Ka4CCTBa O6p&30BaHI/I${.

MeTtonoJiornyecKkue U MeTOAHYECKHE ACIEeKThI pa3BUTHS (PYHKIIMOHAJIbHO
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

10 OcnoBHbIE pe3yibTaThl Mex ryHapoaHoro uccienosanus PISA-2015. MenepanbHblil MKHCTUTYT OLEHKU Ka4eCTBA
obpazoBanus (PMOKO). Odunmaneheiii caiit. URL: https://fioco.ru/results pisa_2015
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B nensx obecrieuenus: riao0anbHON KOHKYPEHTOCHOCOOHOCTH POCCUMCKOTO
oOpazoBanusi, BxoxxaeHust Poccuiickoit denepanuu B uncno 10 Bexymux crpad
MHUpa 0 KauyecTBY 00pa3oBaHHs HEOOXOJIMMO MAaCCOBYIO MEAarormuyeckyro Mnpak-
TUKY MIPUBECTH B COOTBETCTBUE ¢ TpeOoBaHUsIMU DeepanibHOro rocy1apCcTBEHHO-
ro CTaHmapra oOmero oopa3oBaHUs W MEXKIYHAPOIHBIX CTaHIAPTOB — 0Opa3oBa-
TEJBHBIX PE3YyJIbTATOB, 33JJaHHBIX B MEXIYHAPOJHBIX NOKyMeHTax OpraHuzanuu
PKOHOMHUYECKOTo coTpynHuuectsa u pazsutus (OEC).

B mexnynaponnoMm uccienoBanuu PISA maércst oTBeT Ha BOIpoc 001agaroT
JIM TIOAPOCTKU 15-JeTHero Bo3pacTa, MOJy4YUBIINE 00s13aTebHOe o01ee 00paso-
BaHWE, 3HAHUSIMU U YMEHUSMH, HEOOXOAMMBIMH JIJISI TIOJTHOIIEHHOTO (DYHKIIMOHHU-
pOBaHMsI B COBPEMEHHOM OOILECTBE, TO €CTh JUJISl PELICHUs IIMPOKOIro JUarna3oHa
3a/1a4y B pa3IUYHbIX c(epax YeJTOBEUECKOMN KU3HEAEATENBbHOCTH, OOIIEHUS U COLIH-
JIBHBIX OTHOIICHUH, TO €CTh (YHKIIMOHATIHLHOW IPAMOTHOCTBIO?

Takum oOpazom, MexayHaponHoe ucciegoBaHue PISA HampaBieHo Ha
OLIEHKY YMEHHUS CTapIINX MOJPOCTKOB MPUMEHATH MOJyUYEeHHBIC B X0 00yUCHHS
3HAHMS W HABBIKM B KM3HEHHBIX CHUTYaIUAX, KOMIETEHTHOCTH B PEUICHUU TPO-
OJ1eM, KOTOpBIE HE CBSI3aHBI HAMPSAMYIO C ONPEACIEHHBIMU YUSOHBIMU TIPEIMETaAMH
Wi oOpa3oBaTeabHbIMHU 00NacTsIMuU. MHCTpyMeHTapHii UcclieJOBaHUs MPECIeayeT
1IeJIb OIICHUTHh C(OOPMUPOBAHHOCTD 00ULEYUEOHBIX YMEHUIL 6 PeuleHUU npoodJiem,
C KOTOPBIMHM 00YyYaroluecss MOTYyT BCTPETUTHCS B KM3HU U 3(H(PEKTUBHO (yHKIIH-
OHHPOBATh B COBPEMEHHOM OOIIIECTBE.

Heo6xoammo 0TMETHTh, YTO HAIMOHAJBHBIE CTAHAAPTHI HE BXOJST B MPOTH-
BOpEUYHE C MEXKIYHAPOJHBIMH, TaK KaK CHCTEMHO-JESATEIBHOCTHBINA MOIXOM, BbI-
CTYMAIOIINI METOIOJIOTHYECKON OCHOBOM COBPEMEHHOTO POCCHUHCKOTO 00pa3oBa-
HUS HalEeJMBAET MEJaroroB Ha pa3BUTHE JIMYHOCTH Y4Yallerocs Ha OCHOBE YCBOeE-
HUusg YY]| B yClIOBHSX KOMIETEHTHOCTHO-OPUEHTUPOBAHHOTO 00pPa30BaTEIHLHOTO
nporecca: «JleareabHOCTHBIM TOAX07 00yciIaBIMBaeT MU3MEHEHHe oOIleil mapa-
JUTMBl 00pa30BaHus, KOTOpasi HAXOAUT OTPAXKEHUE B MEPEXOe OT OIpeaesieHUs

LEJH MIKOJBHOTO 00y4YeHHs KaK yCBOCHHE 3HAHUM, YMEHHM U HaBBIKOB K OTMpee-
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JICHUIO 1IeJT KaK (OPMHUPOBAHUIO YMEHHUIO YUUTHCS, KAK KOMIIETEHIIMH, 00eCTIeU -
BaroIue oBjageHrne HoBbiIMU KomneTeHusIMmuy» (Konnenmus ®I'OC OO, c.17).

NmeHHO HEOOXOAUMOCTh HHTETpallUd HWHCTPYMEHTAIBHOCTH Pa3BUTHUS
(G YHKITMOHATIBLHON TPaMOTHOCTH OOYYarONIUXCsS M YHUBEPCAIbHBIX YUECOHBIX Ieii-
CTBUU 33a€T HOBBI BEKTOP MOJEPHU3ALNH POCCUHUCKOIO 00pa30BaHus, MOBBIIIAS
TEM CaMbIM €I0 KauyeCTBO.

B pycne MoaepHH3allMOHHBIX TTPOIIECCOB COBPEMEHHOT'0 00pa30BaHUs UAET
AKTUBHBII IOWCK IIE€IAaroru4ecKrM COOOIIECTBOM HOBBIX MOJIEJIENM B3aMMOEH-
CTBUSI yuuTesa U oOydaromuxcs. OOIUMH YCHIMSIMU CTIEITUATUCTOB O(POPMIISIIOT-
Csl KOHTYpBI Oyayield o0pa3oBaTelIbHOM CHCTEMBI, KOTOpas JOJKHA WHTETPUPO-
BaTh MOCJICTHUE IOCTHXKEHUSI TIEAarOTHYECKOM HAYKU U MTPAKTHUKHU.

Kakum ke nomkeH ObITh 00pa3oBaTENbHBIM IPOIECC, OOCCIEeUNUBAIONTUI
pa3BuUTHE (PYHKIMOHAIBHOM TPAMOTHOCTH OOYYArOUIUXCS OCHOBHOMW IIIKOJIBI Ha
OCHOBE OBJAJCHUS MMM YHHBEPCAIbHBIMU YYEOHBIMHU JEUCTBUSIMHU (JIMUHOCTHBI-
MU, PETYJIATUBHBIMH, TTO3HABATEILHBIMA U KOMMYHUKATUBHBIMU )?

Emé B 1620 roxy ®psucuc bakon omyOnukoBan HaydyHBIA MaHH(ECT MO
Ha3BaHueM «HoBbIN opraHon». B 3TOM Tpakrtarte mpo3Bydanu CTaBIIME 3HAMEHMU-
TBIMH CJIOBA. «3HaHUE — cuiay. Cuiaa 3HaHUS 3aKIH0YaeTCs B €T0 MOJES3HOCTH: JIIO-
00€¢ HOBOE 3HAHHWE HAJAENSIET HAC HOBBIMH BO3MOXXHOCTSIMH, YUHUT JIeJIaTh YTO-TO
HOBO€ WJIM MO-HOBOMY. VICTHHHOE 3HAHUE U3MEHSET HaC, COBEPIICHCTBYET, Pa3BU-
BaeT.

TpaIUIIMOHHO MBICISIIAN TEAArOr OTOXIECTBIISIET OCBEIOMIIEHHOCTH pe-
OEHKa ¢ HOBBIM 3HAHHEM, BUJUT B 00pa30BaTEIHFHOM IIPOIIECCE TOJBKO OOydYeHUE
npeamery. OTCro/1a Takoe CTPEMIICHHUE J1aTh TEOPETUUECKYI0 MH(POpMAIIUIo, Opra-

HU30BaTh €€ 3alIOMHUHAHKUE U 3aKPEMUTh B (DOpMe 3HaHUI-YMEHU-HABBIKOB.

3HAHUA
YMEHHA
ocHogbl HABBIKH
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole
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COBpCMCHHO MI)ICJ'I}IHII/If/'I neaaror, onmupascb Ha q)YH,Z[aMeHTaJIBHBIC IICUXO-
JIOTO-IICAAI'OTHYCCKHUC HMCCIICAOBAHUA, ITIOHUMACT U IIPUHHUMACT HCHHOCTL 3HAHUA-

JIEACTBHS.

Y7 JETH AOAKHL MIYYaTH!

2WKe

[TosaTOMYy B €ro cTpareruu npenojaBaHus aKIEHT JIeJIaeTcsl HE Ha OObsICHE-

HUE YYEHHKAM TEOPETUYECKOIO 3HAHMS, a HA POCT U MPOAYKTUBHOE paCIIUPEHUE
WX MO3HABATENIbHBIX MHTEPECOB U (Ha ATOM 0a3e) cCUCTeMAaTH3AIUI0 UHANBUIY A b-
HO 3HAYKMMOTI'O 3HAHUA B MPOIECCE CAMOCTOSITENBHON YUeOHO-TI03HABATENBHON Jie-
ATEIBHOCTH, TO €CTh MPAKTUYECKOI0 MPUMEHEHUs 3HaHUs. TakuM oOpa3om, B CO-
BPEMEHHOM OOpa30BaHUU TJIABHBIM CTAHOBUTCS HE 3ayYMBAHHE U MIOBTOpPEHUE 3a-
JAHHOTO YYWUTEJEM aJropuTMa yCBOEHHS HH(OpMAaIMH, a OCMBICIEHUE CaMHUM
OoOy4JaronmmMcsi TOTPEOHOCTH MPUOOPECTH Ty WU MHYI0 MH(GOPMAIHMIO, TOT WM
MHOU croco0 AesTeNbHOCTH, a TaK)Ke OPUEHTALMS B TOM €, KOrJa U Kak OH MO-
YKET IPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoexTupoBanue pa3BuTusi HYHKIIMOHATBLHON TPAaMOTHOCTH O0YYarOIIuXCs
UCXOJUT U3 UJEU €IMHCTBA U LEJTOCTHOCTU YPOUHOI U BHEYpOUHOU (hopMbl 00pa-
30BaTEJIBHOTO IpoLecca. ITO 3HAYNT, YTO B KAXKJIBI YPOK WM BHEYPOUYHOE 3aHsI-
TUE JOJKHBI OBITh BKJIIOUEHBI 3a/1aHHUS, BBITIOJHEHUE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (YHKUIMOHAIBHOM IPaMOTHOCTH B3pOCIEIOUIEH JUYHOCTU. B TO ke Bpems
1eaecoodpa3sHo pa3paboraTth M peaanu3oBaTh B 00pa30BaTEILHOM IIPOIECCe Kak-
JIOM pOCCUHCKOW IIKOJBI 0COOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBHON
IPaMOTHOCTH OyJeT NOMHUHHpYIOeH 3amadedi. Ha 3aHsATHSAX MaHHOTO y4eOHOTO
Kypca IIKOJIbHUKHU JTOJKHBI MOTYYUTh ONBIT PEllIeHrs KOHTEKCTHBIX 3aJa4 U 3a/1a-
HUH, B KOTOPBIX HEOOXOJUMO HMHTEPIPETUPOBATH MH(MOpMAIUIO, TPeoOpa3OBbI-
BaTh €€ U MOJICJINPOBATh CUTYAIIMU €€ MIPUMEHEHUS B dKU3HEHHBIX CUTYAIUsX.
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Ecnu ucxonute u3 Toro, 4to oOpazoBanue — 310 ocobas chepa coaencTBus
KYJbTYpPHOMY Pa3BUTHUIO U CAMOPA3BUTHUIO B3POCICIONIEH JIMYHOCTH, TO OpraHu3a-
U0 00pa3oBaTeNIbHOM NEATEIBHOCTH Tearora Mo pa3BUTHIO (PYHKIIMOHAIBHOM
IPaMOTHOCTH OOYYalOIIMXCSd OCHOBHOM WIKOJBI HEOOXOAMMO MPOEKTHPOBATH U
OCYIIIECTBISITH C OMOPOM Ha COOTBETCTBYIOIINE KOHIIENTYaTbHbBIE TTOJIOKEHUSI.

CornacHo Bo3pacTHOM mepuoauzanuu [[.b. DIbKOHUHA, «KYyJIBTYpHOE pas-
BUTHE» MOXHO MPEACTABUTH Y€PE3 COOTHOIICHUE JIBYX JEATEIbHOCTHBIX JIMHUH,
KOTOpBIE IO OUYEPEaAN JOMUHUPYIOT B X0/ B3pOCIEHUS peOEHKa:

1) onepannoHaNbHO-TEXHIYECKAs JIMHUS OTPAXKAET IMHAMHKY pedIeKCHB-
HOT'O OCBOEHMSI CPENICTB/CIIOCO00B IEUCTBUS;

2) cMBICTIOOOpa3yromasl  JUHUS ~ OTpakaeT  OCBOCHHE  a(eKTHBHO-
CMBICJIOBOM CTOPOHBI HAaKOIUJIEHHBIX BO3MO>KHOCTEH, KOTOpasi onpo0yercss B UHU-
[IUATUBHOM MPOIYKTHBHOM JICHCTBUH CYOBEKTA.

Ecnu ucxoauths U3 TOro, 4To 00pa3oBaTeNbHBIN MPOIIECC HEOOXOIUMO CTPO-
UTh B COOTBETCTBUU C JOMUHUPYIOIIEH JIMHUEH COOTBETCTBYIOLIETO 3Tara, TO TO-
r7la B HAYaJLHOM IIKOJIE HY>KHO CO37aBaTh yCIOBUS OCBOCHUS PEOEHKOM MPHUHIIH-
NUAJIbHO HOBBIX CPEACTB U CIIOCOOOB JEHUCTBHUS, @ B OCHOBHOM IIKOJIE — YCJIOBHUS
OCBOEHUS CMBICIIOBOM CTOPOHBI JEHCTBUS.

Taxum 06pa3zom, B OCHOBHOM MIKOJIE HA TIEPBBIN IJIaH B KU3HU PEOEHKA BBI-
XOJIUT JHUHMSI CMBICIOO0Opa30BaHus, U 0Opa3oBaTENbHBIM MpoIecC JAOHKEH OKa-
3aThCs CO3BYYEH HOBOW JIOMUHAHTE — JIMYHOW WHHUIIMATUBE W WHAUBHY AJM3AIIHH.
Cornacxo JI.b. DnbkoHMHY, MpeAMETOM BHHMaHHUS IMOJPOCTKA CTAHOBUTCS €rO0
coOCTBeHHas yueOHast AesITeIbHOCTb U OH caM. OH UIIET OTBEThI Ha BOIIPOCHI: UTO
s MOTY M 4ero s He Mory? Yto s Xouy Ha camoMm zaene? I'ie s cam, 4To BO MHE MOE?
OT0 BHUMaHHUE peaju3yercs B cHeupUUYecKUX MUHTEpecax U OCOOEHHOCTSAX MOJ-
pOCTKA: y HETO MOSBISETCS yCTAHOBKA HA OOIIMPHBIC MPOCTPAHCTBEHHBIE U Bpe-
MEHHBIC MaclITabbl, KOTOPHIE TOCTENEHHO CTAHOBATCS BakKHEE TEKYIINX, CEro-
THAMHKUX («1oMuHaHTa qaiau» no JI.C. Beirotckomy).

[lenarory HeoOXoauMMO MpoaymaTh, Kak OH OyAeT onmuparhcsi B 0Opa3oBa-

TCJIIBHOM IIPONCCCC HA TAKYIO BO3PACTHYIO 0COOEHHOCTh IIOAPOCTKA, KaK ITOABJIC-
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HUE CTPEMJICHUS! K HEU3BECTHOMY, PUCKOBAaHHOMY, K MPHUKIIIOUEHUSIM, TEPOU3MY,
UCIIBITAaHUIO ce0s. Y MOAPOCTKA TOSIBISIETCS COMPOTUBICHUE OOCTOSTEIHCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIHsSIM. bmaronmapst 3TUM OCOOEHHOCTSIM MOJIPOCTOK
MPOSIBJISIET aKTHUBHOCTh, HAIPABIEHHYI0 Ha MOCTpoeHHe olpa3za cedsi bl MHpe
(A.B. IlerpoBckuii). Ity aktuBHOCTh K.H. IlonMBaHOBa Ha3bIBa€T «COIMATBLHBIM
JKCIIEpUMEHTHpOBaHUEMY. [IpoIlyKTHUBHOE 3aBepIIEHUE MOAPOCTKOBOIO BO3pacTa
MPOUCXOJIUT C «OTKPBITUEM CEOSI U MUPaA», C MOSBICHUEM CIIOCOOHOCTH OCO3HAH-
HO, MHUIIMATUBHO U OTBETCTBEHHO CTPOMUTH CBOE JEMCTBHE B MHUPE, OCHOBBIBASICh
HE TOJIBKO Ha BUJIEHUU COOCTBEHHOTO EUCTBUS O€30THOCUTENIBHO K BO3MOXKHOCTH
€ro peaJin3aluu, HO ¥ C YYETOM «OTHOILLEHUS MAPa» K CBOEMY JEHCTBHIO.

VYyeonslii kypc «Pa3ButHe (yHKIMOHAIBHOW TPAMOTHOCTH OOYYarOUIUXCS
OCHOBHOM IIKOJBD» IIPU3BAH MOMOYb IOJPOCTKY B €ro KyJIbTYPHOW CaMOWIEHTH-
(bukamym.

Kakue ke menarorndeckue BBIBOABI HEOOXOAUMO CHENaThb TEM, KTO HECET
OTBETCTBEHHOCTH 32 KYJIbTYPHOE Pa3BUTHE MOJPOCTKA B YCIOBUAX IIKOJIBHOTO 00-
pa3oBaTeIBLHOTO Mpolecca:

1) Co cTOpOHBI B3pOCIIBIX TOAPOCTOK JOJDKCH OLIYIIATh HOBOE OTHOIICHHUE K
cebe Kak K 0osiee B3pociiomMy: O0JbIlIE JOBEPHS, YBAKEHUSI K €0 MHEHUIO,

2) B moipoCTKOBOM MIKOJIE JTOJKHBI MEHSITHCS OTHOIICHUS MEXIY Iearo-
raMu ¥ OOyYaroIlIMMUCS B CTOPOHY paACUIUpPEHUs chepbl camocmoamenbHocmu
MOCJIEIHUX. ODTHU U3MEHEHHUS JTOJHKHBI KacaThCsl HE TOJIBKO XapaKTepa TpeOoBaHUM
B3pOCJBIX K IOAPOCTKAM, KOHTPOJIS, OLICHUBAHUS, HO M PACLIMPEHHUsS IOJS BO3-
MOYXHOCTEN WHULMATUBHBIX JECHCTBUM MOAPOCTKOB. B TO Ke Bpems NOCTENEHHO
JOJDKHO TMPOUCXOAUTH PACUIUPEHHE U YCIOKHEHUE OO0S3aHHOCTEH, MOBBILICHHE
TpeOOBaHUI1 K OTBETCTBEHHOCTH.

3) BaxxHOoe MeCTO JODKHO 3aHUMATh 00ufeHuUe U 63AUMOOCICHEUEe CéepC-
HUK08, YeMy MOTYT CIOCOOCTBOBaTh 0COObIe (pOopMbI (IMApHOE U TPYMNIOBOE CO-
TPYJHUYECTBO, O€ce/Ibl, TUCKYCCUH, TUCITYThI, 1e0aThl) OpraHU3aluy YUCHHUS.

4) Cepa ydyeHHUs JODKHA CTATh MECTOM BCTPEUH €T0 3aMBICIIOB M PEATbHBIX

I[CﬁCTBHﬁ, MCCTOM COIIMAJIBHOT'O SKCIICPUMCHTUPOBAHM, ITO3BOJIAOIICTO OUTYTUTD
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2PAHUYbl COOCMBEHHO20 OCUCMEUA U €20 603MOMcHOCmAMU (Uepe3 HOBOE 3Ha-
Hue). [loapocTok MoMmKeH HAyUYUThCS IEHCTBOBAThH MO COOCTBEHHOMY 3aMBICITy Ha
OCHOBE MPUHSATHSI COOCTBEHHOTO PEIICHUS, B COOTBETCTBUU C CAMOCTOSITEIHHO I10-
CTaBJICHHBIMH ILIETISIMH, IOCTPOCHHSI OPHEHTUPOBOYHON OCHOBHI JICHCTBUSI.

5) OOGyueHue MoAPOCTKA JODKHO OBITH HANpaBICHO Ha MOCTPOCHHE o0pas3a
COOCTBEHHOTO JICHCTBUSI B MHpE, CJIEIOBATEIbHO, HA HOCMPOEHUE COOCMEEHHOI

KapmuHbl Mupbsl u coOCmMeEeHHOIl no3uuuu.

Kaxum 0ondcno ovims cooeprcanue Kypca «Pazeumue pynkuuonanvnou
2PAMOMHOCHU 00YUAIOUWUXCA OCHOBHOU WKOIbL)?

B tpaguiimonHOM 00ydeHNM 3HAHUS OCBAWBAIOTCS O0YUYAIOIIUMUCS W KUBYT
B MX «T0JI0Bax» Kak Obl «IIOCJIOWHOY», HOBOE TOBepX craporo. Kak mpasuiio, nepe-
CeKaeMble B TAKOM OOYYEHUU HOBBIC CBEJCHUS (3HAHUS) HE MEPECeKaloT, HE IMpe-
OJIOJICBAIOT, HE BCTYMNAIOT B MPOTHBOPEUYHE WM XOTS OBl BO B3aUMOJICHCTBHE C
yKe UMCIOITUMUCS TpeacTaBiaeHusMu. s coBpemennoro oopasopanus (PI'OC
OO0OOQ) yueOHbIe KypChl JOJDKHBI ObITh BBICTPOEHBI TaK, YTOOBI KaXK1asi Ceayromas
TeMa MOKa3bIBaJIa MOAPOCTKAM «TPAHUIIBDY MIPUMEHUMOCTH TPEABIIYIINX 3HAHUH,
«3acTaBysiIay OO0YyUYaOIMUXCS MCKATh HOBBIC XOJbI, CIIOCOOBI IS JIBWIKEHUS B
npeaMEeTHOM MaTepuaje. Kakmoe HOBOe 3aHATHE JOJDKHO BOOPYKaTh MOJPOCTKA
HOBbLIM CROCOOOM Oelicmeus, KOTOPOE SIBJIIETCS OLIYTHMBIM JUIsl HETO TpHUpallle-
HUEM MBIIUICHUS W IOHUMAaHUS, 9YBCTBCHHBIM M CyOBEKTHBHBIM HPE00OIeHUEM
(M3MEHEHUEM TpaHUIl U JOMYIICHUN ) HPEHCHE20, CIOHCUBULEZOCA PaAHee Chocoba
oeiicmeulil.

Takum oOpa3zoM, CyIIECTBEHHON 0COOCHHOCTHIO YUCHHS MTOAPOCTKA JTODKHA
ObITh pa3BEpHyTasi paboTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOIIEHUH, a CJEI0-
BaTeJILHO, U PEIICHUH. DTO BO3MOKHO TOJBKO KaK MOJEIMPOBAaHUE, ONPOOOBaHUE
pasHbIX Mojenei. [TogpocTkoBas MIKoa Mo 3aMbICITy aBTOPOB HOBBIX CTaHIaPTOB
€CTh «MAaCTEepPCKasH» MO M3TOTOBJICHUIO Mojenen. VIMEeHHO Mmoodenuposanue 0OTXK-
HO CTaTh OCHOBHBIM JEHCTBHEM B OOYYEHHH TOJPOCTKa. MoJelb CTaHOBUTCS

IPEeIMETOM U «HECyIIel KOHCTpYKIHei» o0yuenus. CHadalia MOCTPOCHHUE MOJIETH
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IIO3BOJISIET OTPA3UTh «TO, YTO s YK€ 3HAIO U YETO HE 3HAI0», a4 IOTOMY CTaHOBUTCSA
UCTOYHUKOM IOMCKA U MOPOXKACHMSI HOBBIX 3HAHWW, OCHOBOW NJisl mpeoOpa3oBa-
HUS M CO3JIaHMSI HOBOM MOJIENIA. DTOT MPOIECC HOCUT IIUKIIMYHBIN xapaktep. Eciu
B MJIQJILIEM ILIKOJIBHOM BO3PAcTe€ MOJAEIH BBINOIHSIIOT OTPAYKAIOLIYIO (PYHKIIHIO, TO
B MOJPOCTKOBOM BO3pacTe Ka)kaash HOBas MOJENIb HOCUT OTPaXKarolWH U YIpaB-
JISFOLIUAN XapaKTep.

Od4eHp BaXXHO, YTO MMEHHO COOTHECEHHE YIPABIIIIOIIUX U OTPAKAFOLIMX
MoJieJIell MO3BOJIseT MpuaaTh o0ydeHue mpoekTHyIo Gopmy. OOyuaronrecss MOryT
OKa3aTbCsl BOBJIICYEHHBIMU B PEIICHHUE PEAIBHBIX CIIOKHBIX 3a/1a4 COLIMYMa, CBOEH
IIKOJIBI, TOPO/Ia, IPOU3BOJICTBA U OBITh TOTOBBIMHU K PELICHUIO ITUX MPOOJIEM, UTO
YpEe3BbIYANHO BAKHO JIJIS1 OJIPOCTKA.

Oco0ast posib B MOAPOCTKOBOW HIKOJIE AOJKHA OTBOJAUTHCS padome ¢ mekK-
cmom. PazHOOOpa3HbIe TEKCTHI 331aI0T MaTepual, sl KOTOPOro CIEeHHAIBHO MO-
TYT BbIpa0aThIBaThHCS MPOLEAYPHl IEPEBO/Ia B 3HAKOBOE onucaHue (rpaduueckoe,
CUMBOJINYECKOE, 00pa3HOE) U ATO MOXKET CTaThb OJAHUM W3 TUIUYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX MO MporpaMmmMme Kypca «Pa3BuThe (QyHKIMOHAIBHOW IpaMoT-
HOCTW». Byny4n MHTEpHpeTUpOBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIOCOOOM,
TEKCTbI TIPOSABIISIIOT CBOM Pa3IMyMs KaK UHCTPYKTUBHBIE, ONUCATEIbHbBIE U 00BsC-
HUTEeIbHbIE. OYeHb MOJIE3HbI TEKCThI-331a4l, KOTOPbIE COAEPKAT «HEIOCKa3aHHO-
CTH» B OTHOILIEHUHU NMPUMEHEHHSI KOMIIOHEHTOB OCBOEHUS CIIOCOOOB, KOTOPBIE MPH
pELICHUH 3a]1ayil MOAPOCTOK JIOJKEH TOCTPOUTh CaM U TEM CaMbIM IOKa3aTh ypo-
BEHb C(HOPMHUPOBAHHOCTU OCBAUBAEMOr0 CIOCO0a 3HAKOBOTO MOJEIMPOBAHUS U
COIMyTCTBYIOIIMX Mpouenyp. IlonesHo npennarate TEKCTbI-3a/1a4¥, KOTOPBIE CO-
JepKaAT «U30BITOYHYIO» MH(POPMALIHIO, TOT/IA MOJPOCTKY HE0OOXOAUMO OyAET BbI-
JEIUTh ¥ MOOMJIM30BATh JUISl PEIICHUS 3a/1a4ll TOJIBKO Ty MH(OpMAIIHIO, KOTOpas
BCTYIAET B ONpeeIEHHbIE OTHOLIEHUS C IPEICTOSIIUM JACHUCTBUEM.

Wrak, cpenctBoM onpoOOBaHUs HOBBIX BO3MOXKHOCTEH /Jisl IEUCTBUSI B MO/~
POCTKOBOM IIKOJIE JOJKHA CTaTh ydeOHas Mojelnb. JelicTBue MOJeIupoBaHUs B
TOM CJy4yae CTAaHOBHUTCS LIEHTPOM Bceill yueOHOM pabotbl. Ilo cpaBHEHHIO C

HAYaJIbHOW IIKOJION MojenupoBanue AuddepeHupyercsi, BOSHUKAET UHIAUBUIY-
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aIbHOE MOJIENIMpYIOLIee AEHCTBUE, B MOJEIIN HE TOIBKO (PUKCUPYETCsl OOIIUIA CI10-
co0 JeMCTBUM, HO U MPEACTABISAIOTCA PE3yJIbTAaThl MOJOOHBIX JEHCTBUN OTIIEIb-
HBIX JleTed (rae U Kak s Oyay 3TO NMPUMEHATH). TO €CTh 3HaAaHUE NEPEHOCUTCS W3
y4eOHOM CUTYyallMM B IIUPOKUN COLIMOKYJIBTYPHBINH KOHTEKCT.

Takum 00pa3om, NPUHIUIIUAIIBHOE 3HAYEHUE JIJIsl IOCTPOCHUS COACPIKAHUS
Kypca «Pa3Butre (QPyHKIIMOHAIBHONW TPAMOTHOCTH» JIOJDKHO OCYIIECTBIISTHCS B
paMKax pa3BUTHUS MBIIUICHUS W CO3HaHUsI MoJpocTkoB. [logoOHOEe mocTpoeHue
TpeOyeT, 4TOOBI KaX/blil akT 00y4eHus (y4eHHs) BBICTyIAl Kak OOHapy>XeHHe U
MIPEOJIOJICHUSI CIIOKUBIIETOCs crocobda nerctBus. Takoe cTpoeHue oOpa3oBaHUS
[0 HOBBIM CTaHJapTaM YK€ Ha 3Tale 3aBEpIICHUs] HAaYaJbHOM LIKOJIBI IIPUBOJUT K
CTAaHOBJICHHIO CIIOCOOHOCTH peOEHKa K pedieKCHH, aHaM3y W IUIAaHUPOBAHUIO
COOCTBEHHBIX JIEUCTBUM, UTO SIPKO MPOSIBIISIETCS B YMEHUU OTPEEISITh U3BECTHOE
OT HEU3BECTHOTO, CHOPMYJIHUPOBATH TOYHBIM 3aMpoOC O HEOOXOJWMOCTH HOBOTO
3HAHUS, YJIEPKUBATh JIOTUKY JIBUKECHUS B MOHATUU U MPEAYTaIbIBATh CIEAYIOIINE
1Iar.

B noapoctkoBoii mikosie o0nuil cnocod MelCTBUS TOKEH BBICTYIATh KaK
WHCTPYMEHT ONPOOOBaHMS HOBBIX BO3MOXKHOCTEH JehcTBuUA. Ecim 3T0 mpomn3oii-
NET, TO HOBOOOpa30BaHUEM MOJIPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MblUi-
JleHue u oeilicmeue, NpoAsIAULeecss 6 CROCOOHOCMU 8bl0Opa U C1e008aAHUA
Mol NOHAMUTIHOIL J102UKe, KOMOpPAsA NPpeonoYmumeibHa 6 OGHHOU cCumyauuu, ¢
BUOCHUEM 8CEX €€ BO3MONCHBIX 0ZPAHUYEHUIl. DTO U CTAHOBUTCS 0A30BOM OCHO-
BOU NIPOSBIICHUS (PYHKITMOHAIIBHON TPaMOTHOCTH MOAPOCTKA.

PaboTta ¢ Monenbio TpeOyeT opraHu3aii OCMBICIICHHBIX MTEPEX0I0B MEKIY
pPa3HBIMU MOJICTILHBIMU YPOBHSIMU peasibHOCTU. [1oApOCTOK HOMIKEH YUUThCS Y-
MaTh, PacCyXJaTb U MPUHUMATh PELICHUS C PA3HbIX MMO3UIMH, B pa3HbIX KOH-
TEeKCTaX: JIMYHOM M OOILECTBEHHOM; O0pa3OBaTENbHOM M MPO(ECCHOHATBHOM;
MECTHOM, HAIlMOHAJILHOM U TJI00AIbHOM.

Pasnbie criocoObl BUeHMsI BelIel JOHKHBI HE MMPOCTO CMEHSTH APYT Apyra.
['nsiast HA Bely omnpeaeEéHHBIM 00pa30oM, YEJIOBEK JOJDKEH OJJHOBPEMEHHO IMpe-

1oJIaraTh CylmI€CTBOBAHUE JIPYrOro B3TUIAAQ, APYTOro yrjia 3peHHus, Apyrou «pas-
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BHUBAIOIIEH criocoOHocTH». Takoe BUJIEHHE Bellel y4EHbIE HA3bIBAIOT «IIO3HUIH-
eit». HeoO0XoauMO yTOYHUTH, YTO TO3ULIMS — 3TO HE MPOCTO Touka 3peHus. [1o3u-
IIMOHHOE BHUJICHUE MCTOPHUYECKOTO COOBITUS MPEAIoiaracT OJHOBPEMEHHOE BHIC-
HUE ero Kak, HalpuMep, COOBITHS ISl TOTOMKOB M HE-COOBITUS JIJI1 COBPEMEHHH-

koB (Kpemenue Pycu kusa3em Brnagumupom).

Kakoit 0onxicna 6bims mexnonozusn oopazoeameibHoul oesasmenabHocmu?

B cooTBeTcTBHM ¢ HOBBIMU CTaHJAPTAMH OCHOBY KaXKJIOTO y4€OHOTO 3aHS-
TUS JIOJDKHA COCTaBIISITh OpPraHu3alus MeJaroroM ydeOHO-To3HaBaTeIbHOU nes-
TeIbHOCTU oOyyaromumxcs. OJTHaKO MO 3aKOHY MICUXUYECKOTO Pa3BUTHUSI, OTKPHITO-
My JI.b. D1bKOHUHBIM, B TIOJIPOCTKOBOM BO3pacTe yueOHas JesATeIbHOCTh Iepe-
CTa€T OMpeAeATh ICUXUUECKOE pa3BUTHE peOEHKA, Ha MEPBBIM TIaH BHIXOJAUT UH-
TUMHO-JIMYHOCTHOE OOIIEHUE MOJAPOCTKOB. IMEHHO B HEM MOAPOCTKU OOpETaroT
ceOsl U CTaHOBSTCS caMOCTOATENbHBIMU. OHAKO, COBPEMEHHAs Teaarornyeckas
Hayka U 3 (eKTuBHAs MpaKTHKa yOSIUTEIBHO JOKa3bIBAIOT, €CJIU COOTHOIICHUE
CaMOM3MEHEHHUS M crioco0a JEHCTBUN HAMPSMYIO CBSI3BIBAIOTCS C PA3HOOOPA3HBI-
MU COIIMAJILHO 3HAYMMBIMU BUAAMU JICSITEIBLHOCTH, MOJIPOCTOK HE TEPAET UHTEPE-
ca K YYCHHMIO, TaK KaK MOJy4aeT HOBBIC BO3MOXKHOCTH JJIs CBOETO JIMYHOCTHOTO
CaMOOTIPEICIICHMUS.

B uneane yueOHO-1o3HaBaTeNIbHAas AEATEILHOCTh MOAPOCTKA JIODKHA MPE/-
CTaBJISTh COOOU camocmoamenbHulil TIOUCK TEOPETUYECKUX 3HAHUM W OOIIMX
crioco6oB aeiictBuit (YVY]I). 310 HE 03HaYaeT OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYAeT yMEHUe UHUUUAMUBHO PA36OPAYUEAMb YUeOHOe COMPYOHUUECmEO C
JPYTUMH JIFOABMU (C YUUTEJIEM, OJTHOKJIIACCHUKAMM ).

PaccmoTpum Oosiee moipoOHO TEXHOJIOTHYECKHUE ATallbl OpraHu3aluu y4ueo-
HOT'O 3aHSATUSI B 0003HAYEHHOM JIOTHKE.

Jran 1. IlosoxuTeJbHOE camMoOoONpeaeeHHe K MPeAcTosleil y4eOHo-

NMo3HABATEJILHOI AessTeJibHOCTH (Hanee YIIJI).
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llae 1. Tlegaror mpennaraet o0y4arOmUMCs TOPA3MBIILISATE, TOPACCYKAATh
Ha TIPEIJIOKEHHYIO TeMy, KOTOpasi MOXKET OBbITh TMpEJCTaBIeHa B ()OpME IUTATHI,
BUJICO WIH ayauo-(pparMeHTa, OTPHIBKA W3 JIMTEPATYPHOTO XYJI0KECTBEHHOTO
npousBeacHus, dhotorpaduu win J000r0 APYroro mzooOpaxkeHus (MOpTper, Kap-
THUHA, WITIOCTPAITS ), SKCIICPUMEHTE WJIH OMBITE U T.1. YTOOBI MHUITUUPOBATH 00-
IMCHUE Ha 3aJaHHYI0 TEMY, YYUTENb BBICTPAUBACT JUAJIOT, MOABOASIINN K BHYT-
pEHHEMY 3MOITMOHAILHOMY MHTEPECY M OCO3HAHWIO 3HAYMMOCTH JIJISl CBOETO JINY-
HOCTHOTO CTaHOBJICHUS MOHUMAHUS 00CYXIaEMbIX OTHOIIICHUH.

lae 2. Yuutenb npeasiaraeT pelIuTh 3aJady WK 3aJa4i (CUTyallMOHHbIE,
MIPaKTUKO-OPUEHTUPOBAHHBIE 3a7]a4uM, 3a7a4ul OTKphIToro tuma). [lo comepxanuio
3aJlaHus JOJKHBI COYeTaTh B ceOe Te, ¢ KOTOPBIMU TOJIPOCTKH CIIOCOOHBI Crpa-
BUTHCSI, IOTOMY YTO OHU BIAJCIOT JJI ATOTO HEOOXOIUMBIMH 3HAHUSIMU U TaKue,
KOTOpBIE 0053aTeIbHO BBI30BYT WHIWBHIyaTbHBIC 3aTPyIHCHHS 1O MPUYUHE OT-
CYTCTBHS HEOOXOIMMBIX 3HAHHWH (2 WHAYE TEPSETCS CMBICT BCETO YUEOHOTO 3aHs-
Tus). BaxkHo, yToObI 3TO ObUTa MHAMBUAYaIbHAS UK NapHas pabora. [logpocTky
HEO0OXO0JIMMO CaMOMY MOOWJIM30BaTh CBOU 3HAHUS U CLIOCOOBI ICUCTBUSI.

lllaz 3. HeoOxonuMO TPOBECTH BEpOAIbHYIO M 3HAKOBYIO (DUKCAIMIO HC-
MOJIb30BAaHHBIX CIMIOCOOOB ACHCTBUH B TEX 3aJlaHUSAX, C KOTOPHIMH CITPaBUJIUCH.
3nech HE0OX0MMMO 3a(UKCUPOBATH 3HAHWE, KOTOPOE MOMOTJIO PEIIUTh 3a7ady U
BBINTH Ha OCO3HAHME CBOETO HE3HAHUS, KaK OTPAHMYECHHUE CBOUX BO3MOKHOCTEH.

OnuH U3 MpuEMOB, MOMOTAIOIIHNI 3a()UKCUPOBATh OCO3ZHAHUE CBOETO 3HAHUS

N HC3HAHUA — ((.HCCTHI/II_Ia IIO3HAHU .

Xouy
Y3HATD

3HAIO

Jran 2. OnpeaesieHue e U y4eOHOH 32124y NPeACTOSAIIEH TeATe/b-

HOCTH
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a2 1. Onpenenenue NpUYMH BO3HUKIINX 3aTpyaHeHui: «He 3Hato croco-
0a ...». Yuurens npegiaraet o0yyaromumcs chopMyIupoBaTh BOIIPOCH], HA KOTO-
pBIE€ XOTEJIOCh Obl HAUTU OTBETHI HA 3aHATHH.

Ilaz 2. IlepeBoa BONPOCOB B Liedb U y4eOHYIO 3a/ady MPEACTOSIIEeH naes-
TEJIBbHOCTH.

Tepmun «y4deOHast 3aJa4a) - B IIUPOKOM OHUMAHUU - 3TO TO, YTO BbIIBU-
racTcsi CaMUM YYEHHMKOM JUUIS BBIIIOJIHEHMS B IIPOLIECCE YUEHUS B II03HABATEIBHBIX
nensix. YuyeOHas 3ajjadya 4acTo pOXAAaeTcs M3 MpoOJEeMHOW CHUTyallH, KOorjaa He-
3HaHUE, CTAJKUBAETCS C YEM-TO HOBBIM, HEM3BECTHBIM, HO pellIeHUE y4eOHOIl 3a-
Jlaud COCTOUT HE B HAaXOXKIACHMM KOHKPETHOTO BBIXOJld, @ B OTHICKAHUHM OOIIETO
crnocoba JAENCTBUS, NPHUHIMIA PELICHHs LEJIOro Kiacca aHaJOTMYHBbIX 3a/ad.
VYyeOHast 3a7aua pemiaercss IIKOJIbHUKAMHM IIYTEM BBIIIOJIHEHUS OIPEIEICHHBIX
JIEMCTBUIA: 3HAIO — HE 3HAIO — XOUY y3HATb.

llaz 3. BIOOp MCTOYHUKOB M ACHCTBUM ISl peuieHUs] yYeOHOU 3a1auud U
JOCTUKEHUS TIOCTaBJICHHOM LIEJIU: TJI€ U KaK Mbl 00 3TOM MOXEM y3HaTh?

Jtan 3. OTKpbITHE U OCTPOCHUE HOBbIX 3HAHMI.

llae 1. CamocTosiTeNbHOE U3BJICUEHUE UH(DOPMALIMK U3 PA3IUYHBIX UCTOY-
HUKOB (ITPEXJI€ BCETO TEKCTOB).

[llaz 2. BepOanbHas 1 3HaKoBas (pUKcCAIUsl HOBBIX 3HAHMM.

[IpeanoututenbHO (PUKCAIIMI0 HOBOTO CIoco0a MPOBOJUTH B (opMe ajiro-
pUTMa, KOTOPBIM MNPUHLMIHAIBHO JIOJKEH CKOHCTPYMpPOBATh CaM MOAPOCTOK
(BO3MOYKHO MapHOE COTPYJHUYECTBO).

Jtan 4. BkioyeHue HOBBIX 3HAHUI B CHCTEMY MHPOBO33PCHUS U KM 3-
HelesTeIbHOCTH

laz 1. Opranu3anus TpUMEHEHUs] HOBBIX 3HAHUH, HOBOTO CIocoba Mo BbI-
paboTaHHOMY anroputMmy. JlJisi 3TOro y4mrtesnpb MpeasiaraeT MOJPOCTKAaM PEIIUTh
CUTYalIMOHHBIE, MPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHUS, 3a/1a4l OTKPBITOTO TUIA.

Tunwl yyebHbIX 3a0aHUL:

1) 3a1aHus1, B KOTOPBIX UMEIOTCS JIUIIHUE TAaHHBIE,

2) 3a71aHUs C MPOTUBOPEUNBBIMH JAHHBIMH;
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3) 3a1aHMs, B KOTOPBIX JAHHBIX HEJOCTATOYHO JUISl PEIICHHS;

4) MHOTOBapUATHUBHBIC 3a/1aHHS (MMEIOT HECKOJIBKO BApUAHTOB PEILICHHS).

Tunwt 3a0au

1) [IpenmeTHbIe 3a7auu: B YCIOBHU OIKMCBHIBACTCS TPEIMETHAs CUTYyallus,
JUISL PEIIEHUs] KOTOPOU TpeOyeTcsl YCTAaHOBJIEHUE M MCIOJb30BAHUE 3HAHWMI KOH-
KPETHOT0 y4eOHOTO MpeAMETa, U3y4aeMbIX Ha Pa3HbIX 3Tallax U B Pa3HbIX €ro pas-
JieNIax; B X0/ aHAJIW3a YCJIOBUS HEOOXOAUMO «CUUTATh MHPOPMALIUIO», IPEICTaB-
JICHHYIO B pa3HbIX (opMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHUS.

2) MexnpenMeTHbIe 3a/1a4n: B YCIIOBHH OIMCAaHA CUTYAIlMs Ha SI3bIKE OJTHON
U3 MPEAMETHBIX 00J1acTel ¢ ABHBIM MJIM HESIBHBIM MCIIOJIb30BAHUEM SI3bIKA JPYroi
npeaMeTHON obsactu. sl pemeHuss Hy>KHO NMPUMEHATh 3HAHUSA U3 COOTBETCTBY-
IOLMX o0siacTell; TpeOyeTcsl UCCIIEIOBAHNUE YCIOBUS C TOUKU 3PEHUS BbIACIEHHBIX
IPEIMETHBIX 00JIACTEN, a TAKXKE MOUCK HEJOCTAIOUINX JAaHHBIX, IPUYEM PEIICHHUE
Y OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAHHBIX, BHIOPAHHBIX (HAMIEHHBIX) CAMUMH
00yJaroIMMHUCH.

3) [IpakTUKO-OPHEHTUPOBAHHBIC 3aJla4d: B YCJIOBHUU OIMCAHA TaKas W3-
HEHHas CUTyalus, C KOTOPOM MOJAPOCTOK BCTPEYAETCS B ITOBCEJHEBHOM CBOEH
KU3HEHHOW NpakTuke. i pelieHus 3anayu Hy»KHO MOOWJIM30BaTh HE TOJIBKO
TEOPETUYECKHUE 3HAHUSI U3 KOHKPETHOM WJIM Pa3HbIX MPEIMETHBIX 00JacTel, HO U
IPUMEHUTH 3HAHUS, TPUOOPETEHHBIE U3 MOBCEAHEBHOIO OIBITa CaMoro olyuaro-
nierocs. JlaHHble B 3a/1a4M JOJKHBI OBITh B3AThl U3 PEAIbHON JEHCTBUTEILHOCTH.

4) CuTyallMOHHBIC 337]a4¥ HE CBSI3aHBI C HETTOCPEICTBEHHBIM ITOBCETHCBHBIM
OTBITOM 00YYaroIEerocs, HO OHU MOMOTal0T 00YYAIOIIUMCS YBUAETh U MOHSTh, KaK
U TJIe MOTYT OBITh MOJIE3HBI €My B OyJyIlleM 3HaHUS U3 PA3JIMYHBIX MPEAMETHBIX
oOnacteil. Pemienue cuTyallMOHHBIX 3a/1ad CTUMYJIMPYET pa3BUTHE MO3HABATEINb-
HOM MOTHBALMKM 00yYaromuxcs, GopMUPYIOT CIOCOOBI IEPEHOCA 3HAHUS B LIUPO-
KU COLMAJIbHO-KYJIBTYPHBIM KOHTEKCT.

Illaz 2. ConepxaTenbHasi M IMYHOCTHAS pediiekcusl.

Emé pa3 orMmerum, 4yTo OTpedIeKCHUPOBAHHOE 3HAHUE XapaKTEPHU3YyeTCs

YCB0OEHHbIMU cnocobamu Oeﬂmeﬂbnocmu, NOHUMAHUEM CMbIC/IA NO3HAHUA, TUYHbIM
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UHGDOPMAYUOHHBIM U DYHKYUOHANbHBIM Npupaujenuem yueHuka. BaxxHo, 4ToObI
YUYUTENb TOMOT OCO3HATh MOAPOCTKY, KaK M IOYEMY HOBOE 3HAHHUE OKAXXET HA HETO
dbopMupyroliee BO3IECHCTBUE, CACNAET €ro JIy4lle, PAaCIIUPUT €r0 BO3MOMXHOCTH.
OTpeduiekcupoBaHHOE 3HAHUE KaK JTUYHOCTHOE MPUPAILEHNE BKIIOYAET B ce0s CO-

BOKYITHOCTB CJICAYIOMINX 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
«Pa3BuTHe QYHKIIMOHAJIBbHON IPAMOTHOCTH 00Y4aIOIIMXCS
OCHOBHOM LIKOJIbI»
IHosicHuTeIbHASA 3aNIUCKA

[Tonsitue (GyHKIMOHATBLHOM TPaMOTHOCTH CPAaBHUTEIBHO MOJOJO: MOSBU-
Jock B KoHIE 60-x ronoB npouuioro Beka B JokymeHTax FOHECKO u nmoznnee
BOIIIO B 00Mx0 uccienoBareieil. [lpumepno a0 cepeaunst 70-X rofoB KOHIIET-
WS U CTpPATETHsl MCCIICIOBAHUS CBSI3BIBAJIACh C MPO(PECCHOHATBLHON ACATEIBHO-
CTBIO JIFOJICH: KOMIIEHCALIUEeW HEOCTAIONIMX 3HAHUN U YMEHUI B 3TOM cepe.

B nanpHelimeM 5TOT moaxoj ObUI MPU3HAH OJHOCTOPOHHUM. DyHKIHO-
HaJIbHasi TPAaMOTHOCTh CTajla pacCMaTPUBATHCS B 00JIE€ IIUPOKOM CMBICTIE: BKIIO-
4aTh KOMIIBIOTEPHYIO T'PAMOTHOCTBH, MOJUTUYECKYI0, SKOHOMHUYECKYIO TIpamoT-
HOCTb U T.I.

B TakoM koHTeKcTe PyHKIIMOHAIbHASI TPAMOTHOCTh BBICTYMAET KaK CIOCOO
COLIMAJIbHON OpHUEHTAllMd JIMYHOCTH, WHTETPUPYIOIIeH CBA3b OOpa30BaHUS
(B mepBy10 oyepeb 00IIEero) ¢ MHOTOIIJIAHOBOM YEJIOBEUYECKOU IEATENbHOCTBIO.

MOHUTOPUHTOBBIM HCCJIEIOBAHMEM KadecTBa OOIIero oOpa3oBaHus, NPU-
3BaHHBIM OTBETUTH Ha Bompoc: «ObnamaroT au yyammecs 15-leTHero Bo3pacra,
MOJIYyUYUBIIIME 00s3aTeIbHOE O0Iee oOpa3oBaHUe, 3HAHUSIMU U YMEHUSIMH, HEOO-
XOJIMMBIMU UM ISl TIOJIHOIIEHHOTO (DYHKIIMOHMPOBAHUS B COBPEMEHHOM 00IIIe-
CTBE, T.€. JIJIsl PEILICHUs ITUPOKOTO JIMamna3oHa 3a7a4 B pa3iIMuHbIX cpepax desoBe-
YeCKO e TeIbHOCTH, OOIICHNS U COMATBHBIX OTHOMmEHn?» !, - sBngercs PISA
(Programme for International Student Assessment). Y ¢yHKIIMOHAIBHAS TPAMOT-
HOCTb noHumaetcs PISA kak 3HaHUS U YMEHHS, HEOOXOUMBIE ISl TTOJTHOLICHHOTO
(GyHKIIMOHUPOBAHUS Y€IOBEKa B COBpeMeHHOM obOtiecTBe. PISA B cBOMX MOHHTO-
pUHrax oleHuBaeT 4 BHUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MAaTEMAaTHYECKYIO, €CTe-

CTBEHHOHAY4YHYIO U (PMHAHCOBYIO.

11 MesxaynaposHas nmporpaMma 110 OleHKe 00pasoBaTeNbHbIX JOCTKeHuH ydamuxcs / Odunmansueiil caiit Wu-
CTUTYTA CcTpaTeruu pa3putus odpaszosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[IpoOnema pa3Butus (PyHKIIMOHAIBHON TpaMOTHOCTU oOyyarouuxcs B Poc-
cuu axktyanusupoBasiack B 2018 romy Omaromaps VYkazy Ilpesmaenta PO or
7 mas 2018 r. Ne 204 «O HalMOHANBHBIX LEJSX U CTPATETUYECKUX 3a/1auyax pa3BU-
tusi Poccuiickoit @eneparuu Ha nepuon 10 2024 roga». CornacHo Ykasy, «B 2024
roxy Heobxoammo <...> 00ecrmeunuTh riI00aJbHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro obOpaszoBaHus, BXoxkaeHue Poccuiickoit ®@enepanuu B yucio 10 Bemy-
IMX CTPaH MMpa MO Ka4eCTBY 00IIEro o0paszoBaHus» 2,

[TockonpKy GyHKIIMOHATBHAS TPAMOTHOCTh MMOHUMAETCS KaK COBOKYITHOCTH
3HAHWM ¥ YMEHUM, 00€CTIeUnBaIONINX MOTHOLIEHHOE (YHKIIMOHUPOBAHUE YEIIOBE-
Ka B COBPEMEHHOM OOIIECTBE, €€ Pa3BUTHE Y IIKOJIHHUKOB HEOOXOAUMO HE TOJIBKO
JUIsl TIOBBILUEHUSI pe3ynbTaToB MoHUTOpHHra PISA, kak ¢Qakrta poka3arenbcTBa
BbInioTHEHUA [IpaButenscTBOM P® mocraBieHHbIX nepen HuMm Ilpesmaentom 3a-
J1a4, HO M JIJIs1 Pa3BUTHSI POCCUICKOTO OOIIECTBA B LIEJIOM.

Huskuii ypoBeHb (PYHKIIMOHAJIBHOM TPAMOTHOCTH MOAPACTAIOIIETO MMOKOJIe-
HUS 3aTPYAHSET UX aJalTallio U COUHAIN3alUI0 B counyme. COBpeMEHHOMY pocC-
CUICKOMY OOILIECTBY HYKHbI 3(h(PEeKTUBHBIE Tpa)KJaHe, CHOCOOHBIE MAKCUMAIILHO
peann3oBaTh CBOM MOTEHIMATBHBIE BO3MOXKHOCTH B TPYJOBOM U MPOQeCcCHOHAIb-
HOM JESTEIBbHOCTH, U TEM CaMbIM MPUHECTH MOJIb3y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTpaHbl. DTUM OOBICHSAETCS aKTyaJbHOCTb MPOOJIEMbI pa3BUTUS (yHK-
[IMOHAIBHON TPAaMOTHOCTH Y IIIKOJIBHUKOB Ha YPOBHE OOIIECTRA.

Pe3ynbTaThl JOHTUTIOJHBIX HCCIIEIOBAHUM, MPOBEICHHBIX Ha BBIOOpKAX
2000 u 2003 rr. cTpaHaMH-y4aCTHUIITAMU MOHUTOPUHTOB PISA mokaszanu, 4Tto pe-
3yJbTaThl OIEHKU (PYHKIIMOHAIIBHON TPAaMOTHOCTH 15-JIETHUX ydalluxcs SBISIIOT-
Csl HaJCKHBIM WHJUKATOPOM AajibHeHIeld oOpa3oBaTeIbHON TPAaeKTOPUU MOJIO-
IBIX JIonel U ux omarococtosHus ™. JIF000i MIKOJIPHUK XOUYeT OBITh COIHATEHO
YCIICIIHBIM, €0 POJUTENN TaKXKe HAJICIOTCS Ha BHICOKHUN YPOBEHb OJIArOMOJIYUUs

CBOEro pedeHKa BO B3pOCIOHN KU3HU. [103TOMY akTyaabHOCTh pa3BUTUS (HYHKLIKO-

12 O HanuoHAaNBHBIX IENAX M CTPATErMYECKUX 3aj1auax pa3suTus Poccuiickoit eneparuu Ha niepuos 10 2024 roxa:
Vka3 Tlpesumenra Poccuiickoit @emepammu ot 7 wmas 2018 1. Ne 204. II. 5 /I TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kopanésa I'., JaBeinoBa E., Cunoposa I'. I'moGanbHble KoMIeTeHITMHA. UTO XAET ydammxcs B HOBOM HCTIBITAHUH
PISA-2018 // Yuurensckas razera, Ned7, 21 nosopst 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOM IPaMOTHOCTH OOOCHOBaHA €Ille U TEM, UTO CYOBEKThI 00pa30BaTEILHOTO

Ipoliecca 3aMHTEPECOBAHBI B BBICOKMX aKaJIEMUUYECKHX M COIMAIbHBIX JOCTHKE-

HUSAX 00YYarOIINXCS, YEMY CIIOCOOCTBYET UX (QYHKITMOHAThHAS TPAMOTHOCTb.
enenosaranue

OCHOBHOM TIEBIO MPOTPAMMEBI SIBIIICTCS Pa3BUTHE (PYHKIIMOHAIBHOW Tpa-
MOTHOCTH ydYamuxcs 5-9 KiaccoB Kak MHAWKAaTopa KadecTBa U 3()(PEKTUBHOCTH
oOpa3oBaHuUsl, paBEHCTBA JOCTYIa K 00pa30BaHUIO.

[Iporpamma HaueneHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esioBeKa (OpMyJIHpPOBaTh, MPUMEHSITh U WHTEPIPETUPOBATH
MaTEeMaTHKy B Pa3HOOOPa3HBIX KOHTEKCTaX. JTa CIIOCOOHOCThH BKIIIOUAET MaTeMa-
TUYECKUE PACCYXKICHUS, UCIIOIb30BaHUE MATeMaTHUYECKUX IOHSTHH, MpoLeayp,
(GhakTOB M MHCTPYMEHTOB, YTOOBI OINHUCATh, OOBSICHUTh U NPEJCKA3aTh SIBICHUS.
OHa moMOTaeT JIOJAM IMOHATh POJIb MATEMATUKU B MHUPE, BBICKA3bIBATh XOPOIIO
00OCHOBAaHHBIE CYXICHUS W MPUHUMATh PEIICHUS, KOTOPble HEOOXOIUMBI KOH-
CTPYKTUBHOMY, aKTUBHOMY M Pa3MBIILISIONIEMY TpakJIaHUHY (MaTeMaThueckas
I'PaMOTHOCTb );

CIIOCOOHOCTH YeJIOBeKa MOHUMAaTh, UCIOJIb30BaTh, OIIEHUBATh TEKCTHI, pa3-
MBIIIUISATh O HUX U 3aHUMAThCS YTEHUEM JIJIsl TOTO, YTOOBI IOCTUTATh CBOUX IIEJIeH,
pacuupsiTb CBOM 3HAHUSI U BO3MOXXHOCTH, Y4aCTBOBAaTh B COIMAIBLHOM KU3HU (UH-
TaTeyIbCKas TPaMOTHOCTB);

CIIOCOOHOCTH 4Y€JOBEKa OCBaMBaTh W MCIOJb30BaTh €CTECTBEHHOHAYYHbBIE
3HAHUS JJIsl Paclio3HaHUS U TOCTAHOBKHM BOMPOCOB, JUIsl OCBOCHHSI HOBBIX 3HAHUH,
JUTsl OOBSICHEHHS] €CTECTBEHHOHAYYHBIX SIBIICHUN U (DOPMYITUPOBAHUS OCHOBAHHBIX
Ha HAYYHBIX JIOKa3aTeIhCTBaX BHIBOJOB B CBSI3M C €CTECTBEHHOHAYYHOU MpoobJie-
MaTHKOM; TOHUMATh OCHOBHBIE OCOOCHHOCTH E€CTECTBO3HAHUSA KaK (POPMBI Ueso-
BEUECKOTO MO3HAHMUSI; IEMOHCTPUPOBATH OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEH-
HbIE HAYKW U TEXHOJIOTHSl OKAa3bIBAIOT BIMSHUE HA MaTEepUAIbHYIO, UHTEIUICKTY-

ATBHYIO U KYJIBTYPHYIO cepbl 001ecTBa; MpOSBISATh aKTUBHYIO T'PaKIaHCKYIO
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MO3UIUIO TP PACCMOTPEHMH IIPOOJIEM, CBA3aHHBIX C ECTECTBO3HAHUEM (€cTe-
CTBEHHOHAy4YHAs IPAMOTHOCTB)*;

CIIOCOOHOCTH YeNIOBEKA MPUHUMAThH 3(QPEKTUBHEIE PEIICHUS B Pa3HOOOPas-
HBIX (PMHAHCOBBIX CHUTYalUsX, CIIOCOOCTBYIOMMX yIydIIEHHIO (PMHAHCOBOIO Oia-

TonoJjiyuust JJM9YHOCTH U O6HICCTB3, a TaK’K€ BO3MOKXHOCTHU Y4daCTHA B SKOHOMHUYIC-

CKOH >KU3HMU.

Il1anupyemMble pe3yJabTaTbi™
MeTanpeaMeTHbIe H IIPeIMeTHbIE

I"'paMmoTHOCTB
UuTarenbckas Matematuueckas EctecTBeHHO-Hay4YHas duHaHCOBas
5 knace HaXOJWT U U3- HaXOJWT U U3BJe- |HAaXOIWT U M3BJIEeKaeT HHOp- HaXOJWT U U3-
YpoBeHb BlicKaeT MH(OpP- | KaeT MaTremMaTHhye- MAIIHIO O ECTECTBEHHO- BJICKaeT (puHAH-
y3HaBaHUS MaIT{Io U3 pa3- | CKyr0 HH(OpPMaIWIo |HayYHBIX SBICHUSIX B Pa3ind- | COBYIO WH(OpMa-
Y IOHWMA- | JIMYHBIX TEKCTOB | B Pa3IMYHOM KOH- HOM KOHTEKCTE U0 B PA3IINYHOM
HUS TEKCTE KOHTEKCTE
6 kaacc MIPUMEHSIET U3- MPUMEHSCT MaTe- |OOBSACHSCT U ONUCHIBACT €CTC- | IPUMEHSET Pu-
YpoBeHb BIICYCHHYIO U3 MaTHUYeCKHE 3Ha- |CTBEHHO-HAy4YHBIC SBJICHUS Ha | HAHCOBEIC 3HAHUSA
MMOHWMA- | TEeKCTa WHGOpMa- | HUS U PEIIEHUS] |OCHOBE UMEIOIINXCS Hay9IHBIX JUTSI pETICHUS
HUA U LU0 JUUIS pelie- | PpasHoro poja mpo- 3HaHUHN pasHoro poja
MpUMEHe- | HUs pPa3HOTro pojia oem pooieM
HUS po0IeM
7 knace aHAIM3HUPYeT U dhopMyupyeT Ma- pacro3HaeT U UCCIIeTyeT aHaTN3UPYyeT UH-
YpoBeHb | HMHTETPHUPYET HH- TEMaTUYECKYIO JTUYHBIC, MECTHBIC, HAITHO- dhopmaruto B pu-
aHanm3a u ¢dhopmaruro, 1mo- mpo0JieMy Ha oc- HaJbHEIE, TII00aIHHBIE ecTe- HaHCOBOM KOH-
CHHTE3a JTYyYEHHYIO U3 HOBE aHAJIM3a CH- | CTBEHHO-HAYYHBIE MPOOIEMbI TEKCTe
TEKCTa Tyaruu B Pa3JIMYHOM KOHTEKCTE
8 kiace OIllCHUBAaET (Op- | MHTEPNPETHPYET U | MHTEPIPETUPYET U OLICHUBA- |OIICHUBAET (hUHAH-
YpoBeHb | My U coiep)KaHUE | OIICHHWBaeT Mare- €T JINYHBIE, MECTHBIE, HAllU- |COBBIE MPOOJIEMEI B
OIICHKH TEKCTa B paMKax MaTHYECKHE JaH- OHAJIbHBIE, II100aJIbHBIC pa3IUnIHOM KOH-
(pebaek- | TpeaMETHOro COo- HEIE B KOHTEKCTE ©CTEeCTBCHHOHAYYHBIE MPO- TEKCTE
CHH) B JIepIKaAHUS JIUYHO 3HAYMMOW | OJIeMBI B pa3iIMYHOM KOHTEK-
pamkax CUTyaIluu CTe B paMKax MPEeIMETHOTO
MpeaMeT- coJiepKaHus
HOTO CO-
JIepKaHHS
9 kaacce OIICHUBAET (OpP- | MHTEPIPETHPYET U | MHTEPIPETHUPYET U OLICHUBA- olieHHUBaeT (u-
YpoBeHb | My U COJEpKaHUE | OIEHWBAET MaTe- | €T, IeJacT BBIBOJBI U CTPOUT | HAHCOBBIC MPO-
OILICHKU TEKCTa B paMKax MaTUYEeCKHUe pe- MPOTHO3BI O JIUYHBIX, MECT- OJIeMBI, IenaeT
(petbnex- | merampenMeTHO- 3yJIbTaThl B KOH- HBIX, HAlIMOHAJIbHBIX, TJI0- BBIBOJBI, CTPOUT
CHH) B IO COACPXKAHUS | TEKCTE HAIIMOHAIh- OaJBHBIX €CTECTBEHHO- MIPOTHO3HI, IPe/-
pamkax HOM WiM 1100ab- | HAayYHBIX MpoOJieMax B pas- Jlaraet ImyTH pe-
MeTarpea- HOH cuTyauuu JUYHOM KOHTEKCTE B paMKax HICHUS
METHOTO METaINpeaMETHOTO COIepkKa-
coJiepKa- HUS
HUS
14 PISA Odunmansaelii  caiit  MHcTHTYTa  crparermn  pasButus — oOpaszoBanust PAO. URL:

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

5 Tnanupyemble pe3ysbTaThl OTPAXKAIOT CTPYKTYPHBIE KOMITOHEHTBI PA3JIMYHOTO BHJI@ IPaMOTHOCTH 110 PISA.
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JINYHOCTHBIE pPe3YJIbTaThl

['pamoTHOCTB
Yurarenbckas MartemaTtHnueckast EcrtecTBenHo- dunaHcoBas
Hay4Hast

5-9 xmaccel

OLICGHHBAET COAEP-
JKaHUE MPOYUTAH-
HOTO C MMO3UIHN
HOPM MOpAJIU
00II1eYeI0BEYECKUX
IIEHHOCTEH; dop-
MYIUpYeT co0-
CTBEHHYIO I103U-
IIUIO TI0 OTHOIIIE-
HUIO K MPOYHTAH-

OOBSCHSICT FPaXIaH-
CKYIO TIO3HIIHIO B
KOHKPETHBIX CUTYya-
LMSIX 00IIECTBEHHOM
JKH3HU Ha OCHOBE
MaTeMaTHYECKUX
3HAHWUM C TTO3HUITUHN
HOPM MOpanu 1 00-
ieyea0oBeyYecKas-
KHX IICHHOCTEH

0OBSCHSIET TPAKIAH-
CKYIO TO3UIIHIO B
KOHKPETHBIX CUTYya-
LMSIX OOIECTBEHHOM
JKM3HHU Ha OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UILIMA HOPM MO-
panu 1 o0IIeYeNIoBe-
YEeCKUX IEHHOCTEH

oLieHUBAET Pu-
HaHCOBBIE JcH-
CTBHSI B KOHKPET-
HBIX CUTYAIHSIX C
MO3UIMH HOPM
Mopay 1 o01I1e-
YyeJIOBEYECKUX
LIEHHOCTEM, IpaB
1 00s13aHHOCTEH
rpakIaHUHA

HOMY CTpaHBbl

XapakTepucTuka 06pa3oBaTe/ibHOI0 Mpouecca

[Iporpamma paccurtana Ha 5 jieT 00yuyeHus (¢ 5 mo 9 knaccel), peauzyercs
U3 4acTH y4eOHOro IuiaHa, (OpMHUPYEMOro YYaCTHHUKaMHU OOpa3oBaTEIbHBIX OT-
HOIIICHUI W/WJIM BHEYPOYHOU JEITETLHOCTH U BKIIOUAeT 4 MOIys (YMUTAaTEIbCKas,
€CTeCTBEHHOHAay4YHasi, MaTeMaTuieckas 1 (puHaHCOBasi TPaMOTHOCTb).

Pa3paboTanHblii yueOHO-TEeMaTHUECKUH IJIaH MPOrpaMMbl OMUCHIBAET CO-
JepKaHUEe MOJYJISl U3 pacdera OJHOTO/ABYX YacoB B HEACNIO B KaKJIOM Kiacc-
KoMmIuiekTe. Tem He MeHee, KaK0e 00pa30BaTebHOE YUPEKICHIE UHANBUIYAIb-
HO MPOEKTHUPYET yUeOHBIN TUTaH MO KaXK0W Mapayjiesid U M0 KaXa0My MOIYJIIO.

Takum o0pa3om, o0liee KOJMYECTBO 4YacoB: MHUHMManbHOe — 170 wyacos
MakcumainbHoe — 340 yacos.

KonnuecTBo 4acoB Ha oauH TO7 OOy4YeHHS B OJHOM KIIACC-KOMIUIEKTE —
oT 34 5o 68 , T.e mo 1-2 yaca B HeEMIIO:

- 8-16 yacoB Ha MOIYJHN «YUTATENbCKasl TPAMOTHOCTBY, «MaTeMaTHIeCKast
I'PaMOTHOCTBY, «(PUHAHCOBAsI TPAMOTHOCTHY;

- 8-18 "yacoB a1 MOYJIsl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

- 2 yaca Ha TIPOBECHUE aTTECTAINH, 3aBEPIIAIOIINX OCBOCHHE TIPOTPAMMBI
10 COOTBETCTBYIOIIEMY TOAY O0yUeHHsI.

Pa3paboTunku mporpamMmbl peKOMEHIYIOT B KaKIOW Mapajjiesld HauWHATh
peanu3anuio ¢ MOAyJ s Mo GOPMHUPOBAHUIO YUTATEIHCKON TPAMOTHOCTH.

1 yeTBEpTh — MOAYJIb «IUTATEIHCKASI TPAMOTHOCTHY.
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Jpyrue Moayiau MOTYT MO MOTPEOHOCTSIM U BO3MOKHOCTH OpTraHU3alMK U/I-
TH B JTIOOOM MOPSAKE, HAIPUMED:

2 9eTBEepPTh — MOJIYJIb «MAaTEMaTUYECKast TPAMOTHOCTBY,

3 4eTBEepPTh — MOJYJIb «ECTECTBEHHOHAYYHAs! TPAMOTHOCTbBY,

4 9eTBepTh — MOTYJIb «(DMHAHCOBASI TPAMOTHOCTBY.

[IporpamMma mpeamnonaraeT MOSTAMHOE Pa3BUTHE PA3NUYHBIX YMEHHH, CO-
CTaBJISIONIUX OCHOBY (DyHKIIMOHATBHOU IPAMOTHOCTH.

B 5 kimacce oOyuwaromiuecst ydarcs HaxXOAWTb U H3BJIEKaTh HH(OpMAILINIO
Pa3IMYHOTO MPEIMETHOTO COACPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, TaOJIUII, 11 a-
rpaMM, TIPEACTABICHHBIX KaK HA OYMa)KHBIX, TaK U JEKTPOHHBIX Hocutensix. Uc-
MOJIB3YIOTCSl TEKCTHI pasiinuHble 0 odopmieHuto, ctumcTtuke, Gopme. Mudop-
Malys MpeACTaBlICHa B Pa3IMYHOM KOHTEKCTE (CeMbsi, JOM, JAPY3bsl, MPUPOJA,
y4eba, paboTa U MPOU3BOJICTBO, OOIIECTBO U JP.).

B 6 xmacce dopmupyercss yMeHUE MPUMEHSTh 3HAHUS O MAaTEMaTHYECKHX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECCTBEHHBIX SIBICHUSIX [JISl PEIICHUS
MOCTaBIICHHBIX TIEpe]] YICHUKOM MPAKTUYECKHX 3a]1ad.

B 7 xnacce oOyuaromuecs yyarcs aHaIM3UPOBaTh U 00001maTh (MHTErpUpo-
BaTh) HMHPOPMAIIHIO PA3TUYHOTO MPEIMETHOTO COACPNKAHMS B PA3HOM KOHTEKCTE.
[Tpo6yieMbl, KOTOpbIE YYCHUKY HEOOXOIUMO MPOAHATM3UPOBATh U CHHTE3UPOBAThH
B €JIMHYIO0 KapTUHY MOTYT UMETh KaK JIMYHBIN, MECTHBIN, TaK U HAIMOHAJIbHBIN U
rno0anbHbI acekThl. [IIKONMBHUKYM JOMKHBI OBIAJETh YHUBEPCATBHBIMHU CIIOCO-
Oamu aHaM3a HHGOPMAIIMK U €€ WHTETPALUU B €IMHOE IIeJI0E.

B 8 kiacce MIKOJIBHUKY y4aTcsl OIICHUBATh U MHTEPIPETUPOBATH PA3IIUYHBIC
MOCTaBJICHHBIC TIEpE]] HUMH MPOOJIEMBI B paMKax MPEeIMETHOTO COIePIKaHNU.

B 9 knacce gopmupyercst ymMeHue OICHHBATh, MHTEPIIPETUPOBATD, JCNIaTh
BBIBOJIBI U CTPOUTH MPOTHO3BI OTHOCUTENBHO Pa3IMYHBIX CUTYAIMH, MPOOJIeM |
sBIIeHU# (hopMHUpyeTCs B OTPHIBE OT MPEAMETHOTO COACpKaHUs. 3HAHUS U3 pas-
JUYHBIX MPEAMETHBIX 00JaCTeH JIETKO aKTyaTUu3UPYIOTCS IMIKOJbHUKOM W MCTIOJb-

3YIOTCA IJIA pCIICHUSA KOHKPETHBIX HpO6H€M.
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OCHOBHBIE BH/JIbI JAESITEIBHOCTH O0YYaIOIUXCSI: CAMOCTOSTENIbHOE YTCHUE U
o0Cy’KJIeHHE TOJyYeHHOW MH(OpMalMK ¢ TIOMOIIbIO BOIPOcoB (Oecena, IUCKYycC-
CHsl, TUCITYT); BBIIIOJIHEHUE MPAKTUUECKHUX 3a/laHui; MOUCK U 00CYXIIeHHEe MaTe-
puasioB B ceTu VIHTepHeT; pelleHHe CUTYalMOHHbIX U IPAKTUKO-
OpPUEHTHUPOBAHHBIX 33]1a4; IPOBEICHNUE SKCIIEPUMEHTOB U OIBITOB.

B nensax pa3Butus mo3HaBaTEIbHOM aKTUBHOCTU OOYYAIONIMXCS Ha 3aHSITH-
X MO>KHO HCIIOJIb30BATh JIEJIOBBIC U JUJAKTUYECKUE UTPBI, pa3padaTsiBaTh U pea-
JIM30BBIBaTh MUHU-TTPOEKTHI, OPraHU30BbIBATH TYPHUPHI U KOHKYPCHI.

B cootBerctBum ¢ npukazom MunoOpHayku Poccuu ot 31.12.2015 Ne 1577
pabourie mporpamMmbl KypcoB, B TOM UYHCJIE€ BHEYPOUHOM JIEATENbHOCTH, pa3pada-
THIBAIOTCSI HA OCHOBE TPEOOBAHMM K Pe3yJbTaTaM OCBOECHHS OCHOBHOH oOpa3oBa-
TEJIbHOM MPOrpaMMbl OCHOBHOI'O 0011ero 00pa3oBaHUs C YYETOM OCHOBHBIX IPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYypy. B CBs3u ¢ 3TUM, pa3pabOTYUKH CUUTAIOT
1€J€CO00pa3HbIM MPOBEACHUE TEKYIIEH (BBIMOJIHEHUE 33JaHUN B XOJE YpOKa),
pyOexHON (10 OKOHYaHHM Ka)/0ro MOAYJsI), MPOMEXKYTOUHOM (IO OKOHYaHWUU
roja oOy4eHus1) ¥ UTOrOBOM aTTecTaluy MO JaHHOMY Kypcy B opMmarax, npeny-
CMOTPEHHBIM METOJIOJIOTUEN U KPUTEPHUSIMH OLIEHKH KauyecTBa 0o01ero oopazoBa-
HUS B 00111€00pa30BaTENIbHBIX OPTraHU3ALMIX HAa OCHOBE MPAKTUKU MEXITYHApPO-

HBIX MCCJICIOBAaHUN KaueCcTBa MOATOTOBKH OOYYaIOIIUXCS.
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YUYEBHO-TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
Moayib «OCHOBBI €CTECTBEHHOHAYYHOH TPAMOTHOCTH

S kaace
Tema 3ansaTHA Bcero yacos, Teopus | Ilpakmuxa IInanupyemslii o0pasoBa-
1/2 yaca B HeeJI10 TeJbHbIH pe3yJbTaT
36yKo8ble A6/1eHUA
3BYKOBBIC SIBJICHUS. 3BYKH KUBOW M HEIKUBOU MPUPOIBI. 0/2 /1 01 HaxomuT i mssiexaet unop-
CrapllIuMBbIe U HECIIBIIIUMBIE 3BYKH.
IIlym 1 ero Bo3aeicTBHE HA YEIOBEKA. 1/2 0/1 1/1 MAIHIO 13 PasIMHHBIX TCKCTOB
Cmpoenue sewecmea
Boxa. YHUKaIbHOCTB BOBI. 1/3 0/1,5 1/1,5 HaXomuT 1 M3BIeKaeT HHOP-
VYrnekucsblii ra3 B IPUPOJIE U €ro 3HaUCHUE. 0/2 0/0 0/2 MALIHIO U3 PasIMYHbIX TEKCTOB
3emna u 3emnan kopa. Munepanoi
3emJisi, BHyTpEHHEE cTpoeHue 3CMJ'II/£. 3HaK01V£CTBO C MHHe- 12 0,5/0.5 0,5/0.5 HaxoauT 1 mssiexact undop-
pajamu, TOPHOM MOPOJION U PYIOM.
Arvocdepa 3emim, 172 0/0 172 MAIUIO U3 PA3IMYHBIX TEKCTOB
Kueaa npupooa
YHUKaTbHOCTD TIJIAHETHI 3eMJ'£}I. YcnoBus A CymiecTBOBa- 13 0.5/ 0,5/1 FlaxoMiT 1 u3BAeKaeT HHpop-
HUs )Ku3HU Ha 3emiie. CBOMCTBA KUBBIX OPraHU3MOB.
" MaIIMIO U3 Pa3IUYHBIX TEKCTOB
ITpoBeneHne pyoexHON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7112
6 kyacc
Tema 3ansaTHA Bcero yacos, Teopua | Ilpaxmuxa | IlnaHupyemblil 00pa3oBaTe/ib-
1/2 yaca B HeeJ110 HbIii pe3yJibTaT
Cmpoenue sewjecmea
Teno u BemecTBo. Popma, 00BEM, TIIOTHOCTD. 0/1 0/0 0/1 a
Macca. U3mepenue maccol Ten. EquHuIbI Macchl 0/1 0/0 0/1 pm.\erHﬂeT MHGQOPMAILHIO, 13-
Crtpoenue BemecTBa. ATOMBI U MOJIEKYJIbI. Monenu BIICHUCHHYIO W3 TeKCTd, T pe-
1/2 0,5/0,5 0,5/1,5 [IIEHUsT Pa3HOTO pojia MpoodIeM
aToMma.
Tennosvie agnenusn
Tennosele siBieHus. TermnoBoe pacumpenue tei. c- 12 0,5/0,5 1,5/0,5 HpI/Il'\./IeHHeT WH(pOpMAIIHIO, U3-
M0JIb30BAHUE SIBJICHHSI TEIJIOBOTO PACHTUPEHUS JUIS W3- BICUEHHYIO W3 TEKCTa, JUIS pe-
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MEpeHHsI TeMIIepaTyphbl. IIEHUs] Pa3HOTO poja MpodiieM
[TnaBnenue u oTBepAcBanue. Mcnapenue u KOHIeHCa-
PA P 8 0/2 0/0,5 0/1,5
nus. Kumenue.
3emnn, Conneunan cucmema u Becenennan
[pexncraBnenus 0 BeeneHHOM. 1/2 0,5/0,5 0,5/1,5
» [Tpumensier nnpopmarnmio, u3-
Mopenp ConHeuHoil cuctemsl. M3yueHue u uccnenoa- BIIEIZHAYIO H3 TEKCTA, IS Pe-
uue Jlynsl. MccienoBanus Onmkaiimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 y ’ P
[ICHHSI PA3HOTO PoJIa MpoodiieM
ca, Benepsnl.
Kuesasn npupooa
[lapcTBa KUBOW IPUPOJIBI 2/4 0,5/2 1,5/2 [Tpumensier napopmanmio, u3-
. BJICUEHHYIO M3 TEKCTa, VIS Pe-
[IpoBenenue pyOexHoON aTTecTauuu 2 0 2 Y AP
IICHHSI PA3HOTO POoJIa IPodJIeM
Hroro 8/18 2,5/4,5 6,5/13,5
7 kJ1ace
Ne Tema 3ansaTHs Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii o0pa3zoBa-
1/2 yaca B Helle/110 TeJbHBII pe3yJabTaT
Cmpykmypa u ceoiicmea eeujecmea
MosekyasipHOe CTpOEHUE TBEPABIX TeN, XKUAKOCTEH U AHanu3upyer U UHTETpUpyeT
1. ra3oB. /lud¢y3us B razax, :KUIKOCTAX U TBEPHBIX TEIAX 1/3 0/1 1/2 UH(GOPMALUIO [T IPUHSITHS
peLeHHs
Mexanuueckue agnenusn. Cunvl u 0guxicenue
Mexanunueckoe ABHXKeHHE. [ uapoycunuTens AHanu3upyer U UHTETpUpyeT
2. 1/3 0/1 1/2 UH(POPMALIUIO IS TIPUHSTHS
peLeHus
3eman u muposoii okean
3emist. ATMocdepHbie siBIeHus. MupoBoii okeaH. J[aB-
AHanM3upyeTr U MHTETPUPYET
3. JICHHE BOJIbI B MOPSIX M OKeaHax. MccienoBanue 1Ha MO- 1/3 0/1 1/2
. MH()OPMAIIHIO JITSI IPUHATHS
peii 1 OKeaHOB. eLLeHS
4. HccnenoBanme Mopeil 1 okeaHoB. MapuaHCKasi BIIaJuHa 1/3 0/1 1/2 P
Yenosek u 300posve
5. dusnyeckre yrnpaxHeHHUs 1/2 0,5/0,5 0,5/1,5 AHanM3UpyeT U UHTETPUPYET
6. DU3HOIOTHS U MPABHIIbHOE TUTAHUE 1/2 0/0,5 1/15 UHGOPMALINIO IS IPUHSTHS
[TpoBenenue pyOeKHOM aTTeCTAMH 2 0 2 penieHust
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Htoro 8/18 | 055 | 7513 |
8 kiacc
Ne Tema 3ansaATHS Bcero yacos, Teopus | IlpakTuka | Ilianupyemblii 00pa3oBa-
1/2 yaca TeJAbHBIHA pe3yJbTaT
B HeJeJ10
Cmpykmypa u 31eKmpudecKkue ceolicmeda 6euiecms
1. DJEeKTpUYECKUE SIBICHUSI. 1/2 0,5/1 0,5/1 [TpunuMmaet penieHue Ha oc-
2. XHMMUYECKHUE MPOIECCHI. DIICKTPOJIU3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH ¥ MHTEpIpeTa-
3. DNEKTPOMArHUTHEIC SIBJICHUS. 1/2 0/0,5 1/1,5 Y HHQOpMAIHH
4, ITpon3BOJACTBO M MCIOJB30BAHKE YIEKTPOIHEPTUH. 1/3 0/0,5 1/2,5
IKonozua 3emau
5. I'1o6GanbHO€E MOTEIIEHHE 0/2 0/0 0/2 [TprHUMaET peleHne Ha 0c-
6. [TapHukoBbIi 3P PEKT: NeHCTBUTETLHOCTD HITH BHIMBICEI? 12 0005 115 HOBE OILICHKU M MHTEpIIpeTa-
1My nHOopMaIuu
Yenosek u 300posve
7. BHuyTtpenHsist cpena opranu3ma. Kposs. 0,5/2 0/0,5 0,5/1,5 [MpuHMMaeT pereHue Ha oc-
8. Menununa copta 0,5/1 0/0 0,5/1 HOBE OILICHKU M MHTEpIpeTa-
[TpoBeneHue pyOeKHOM aTTeCTALUH 2 0 2 1My nHOpMaIuu
Hroro 8/18 1/3,5 7/14,5
9 kiIace
Ne Tema 3ansaTHs Bcero uacos, Teo- IpakTuka | Ilnanupyemslii o0pa3oBa-
1/2 yaca B HeneJ110 pus TeJbHBIA Pe3yJIbTaT
Cmpykmypa u ceoiicmea geuiecma
Mertasel. Kopposus MeTamioB. 3amura oT KOPpPO3HH. OrneHuBaeT HHOOPMAIHIO U
1. VYriepos Kak OCHOBa OPTaHHYECKOM JKU3HH. Y TIICKUACITBIN 1/2 0/0,5 1/1,5 MIPUHUMAET PEIIeHUE B YCIIO-
ra3 BUSX HEOIPEIEIEHHOCTH U
EcrecTBenHas paanoakTuBHOCTE. [IpeoOpa3zoBanme MHOT'033JIa4HOCTH
BHYTPCHHEH 3HEPTHUM aTOMHBIX SIJIEP B TEIJIOBYIO M JJICK-
2. TPUYECKYIO SHEPTUI0. ATOMHBIE CHJIOBBIC YCTAHOBKH U 1/2 0/0,5 1/1,5
UX Ucnojb3oBanue. [locaencTBUs paaualuoHHOTO 00ITy-
YCHUS
3. DBOJIIOIHS 3BE3] 1/2 0/0,5 1/1,5
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IKon0cuueckue cucmemol

DKocHucTeMa Kak caMOOprasu3yromascsa CuCTéMa opra-

HU3MOB U (PU3UUECKOI Cpe/bl UX OOUTAHUS U B3aHMO- 1/3 0,5/0,5 0,5/2,5
N OnenuBaeT HHPOPMALIHIO U
nerictBus. [10TOKHM BelllecTBa M SHEPTUU B SIKOCUCTEME
MIPUHUMAET PEIICHHE B YCIIO-
['uriore3sl BO3HUKHOBEHUS XKU3HU. Pa3BuTue npeacras- ..
JIEHUH O IIPOUCXOKICHUH KU3HU Ha 3eMJIe. DPEI IPEB BHAX HCOLPCACICHHOCTH 1
ST O HPOHEXO - IPbLAD 0,5/3 0/0,5 0,5/2,5 MHOT033/[a9HOCTH
HelIen u ApeBHel xu3Hu. Pa3BuTHe )XU3HU B ME3030€ U
KaifHO30€. AHTPOTIOTEHHOE BO3/ICHCTBHE HA Orocdepy.
Hacneocmeennocms 6uonozuueckux oo6vekmos. 4enosek u 300posve
3aKOHOMEPHOCTH U3MEHYMBOCTH: MOIU(DUKAIIMOHHAS U
MyTallMOHHAsA U3MCHYUBOCTH. OcHOBHBIE MECTOABbI CCIICK- 1/2 0/0.5 1/15 OHCHI/IBaeT I/IH(l)OpMaIII/HO u
087048 paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB. I'ennas ' ' IIPUHUMAET PELICHUE B yCII0-
UHIKCHCPUAL. BUSIX HEONPEACIEHHOCTH U
3,I[OpOBBe YCJIOBCKA. 0,5/2 0/0 0,5/2 MHOTI'03aJJa4YHOCTH
[IpoBenenue pyOexHOM aTTeCTALIUN 2 0 2
HToro 8/18 0,5/3 7,5/15
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POCKTHPOBAHUE JOCTHKEHH S IVIAHUPYEMbIX 00pa30BaTeJIbHBIX Pe3yJbTATOB Y4e0HOro Kypca ¢ S mo 9 Kiaccol

YpoBHHU

1(0)

TunoBble 33124

HNHcTpyMeHTBI H cpeAcTBa

5 knacc
YpoBeHb y3HaBaHUsA
Y TIOHUMAHUs

Yuum 6ocnpunu-
Mamo U 00bACHAMb

Haxoaut u n3Bneka-
eT nH(pOpMAIHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €r0 UCTOYHUK. OOOCHOBATH CBOE MHEHHE.
BoigenuTs OCHOBHYIO MBICITH B TEKCT, PE3IOMUPOBATH €TI0 UJICHO.
[TpennoxuTh Wi 00BSICHUTH 3ar0JIOBOK, HA3BaHUE TEKCTA.
OtBeTUTh Ha BOMPOCHI ciioBaMH TekcTa. COCTaBUTH BOMPOCHI IO
TEKCTY.

[TponomKUTh MPEAIOKEHUE CIOBAMU U3 TEKCTA.

TexkcTbl (YyueOHBIN, Xy 10KECTBEH-
HBIW, HAYYHO-TIOIYJISIPHBIH, IMy0-
JUUMCTUYECKUM; ITOBECTBOBA-
TEJIbHBINA, OIMMCATEIIbHEINA, 00BSC-
HUTEbHBIN; MEIUIHBIN).

[To copepkaHuIO TEKCTHI JOJKHBI

unghopmayuro Onpenenuth Ha3HAUYECHUE TEKCTA, IPUBECTH MPUMEPHI JKU3HEHHBIX | OBITH MaTeMaTHYECKHUE, ecTe-
CUTyalluid, B KOTOPBIX MOXKHO M HY)KHO HCIIOJIb30BaTh MH(OpPMa- | CTBEHHO-HAy4YHbIC, (PUHAHCOBEIC.
LU0 U3 TEKCTA. O6béM: He Oonee 0IHOI cTpaHU-
ITBI.
6 kiacc [Tpumensier uudpop- | ChopmynupoBats mpodiieMy, onucaHHylo B Tekcte. Omnpenenuts | 3adauu (mpobOiaeMHbIE, CUTyaI-

YpoBeHb IOHUMA-
HUS ¥ IPUMEHEHUS

Yuum oymamo u

Maluilo, HU3BJICUEH-
HYI0 U3 TeKCTa, JJs
peuieHuss  pa3Horo
poja mpobiem

KOHTEKCT.

Beienutes nnpopmanuio, Koropasi UMEeT MPUHLUIINAIBHOE 3Hade-
HUE JJIsl peleHUs TPOOIeMBbI.

OTpa3uTh onMcaHHbIE B TEKCTE (PAKTHI U OTHOIIECHUS MEXIY HUMHU

OHHBIE, MPAKTUKO-
OPHECHTUPOBAHHBIC, OTKPBITOTO
TUIIA, KOHTEKCTHBIE).
[TpoGnemMHO-TI03HABAaTEIBHBIC 3a-

paccyscoams B rpad-cxeme (kiacrepe, TabauIe) OaHusi.

W3 npeiokeHHBIX BapUaHTOB BBIOpaTh BO3MOXKHBIE MYTHU U CHO- | I paguueckas Ha2iaoHOCMb.
coOBbI pelieHus MpooIeMbl. rpad-cxemsbl, KJ1acTepbl, TAOIHIIbI,
BceraButh mponyinieHHY0 B TeKCTe HHQOpPMAIMIO W3 TaONHIBI, | AMArPaMMBbl, HHTEIEKT-KapTHI.
rpag-cxemsbl, JMarpaMMel. H306pazumenvHas Ha2na0HOCMb:
[IpuBecTu mpUMeEpbl >KU3HEHHBIX CHUTYalluid, B KOTOPBIX MOTYT | WJLTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJIEHHBIE ITyTH U CIIOCOOBI pemieHus npo- | [lamsamku ¢ airOpUTMaMH perie-
OJIEMBI. HUS 33724, Tpo0IIeM, 3aJaHHi
[TocTpouTh aNTOPUTM pelIeHUs MPOOIEMBI IO TAHHOMY YCJIOBHIO.

7 knacc AHanu3upyeT U UH- | BBIOenuTh cocTaBHbIE YacTH B TMpeAcTaBIeHHOW WH(popManuu | TeKCThl, 3a1aun, CUTYallun

YpoBeHb aHanm3a u | Terpupyetr uHdop- (Tekcre, 3amaue, MpobdIeMe), YCTAaHOBUTh MEXTY HUMH B3aUMOCBS- | 3adauu (TpoOIeMHBIE, CUTYyaI1-
CUHTE3a MAIUIo JJis IPUHS- | 3H. OHHBIE, MPAKTUKO-

Yuum ananusupo-
8amu u uHmepnpe-
mupoeamu npoobie-

Mbl

TUSA pCIICHUA

ChopmynupoBath mpoOiieMy Ha OCHOBE aHAJIM3a MPEJICTABICHHON
cutyanuu. OnpeaenuTs KOHTEKCT MPoOIeMHON CUTYaIUH.
Onpenenuth 00JacTh 3HAHWH, HEOOXOAUMYIO JUIS PEIICHHsS JTaH-
HOU TIPOOIEeMBI.

ITpeoOpazoBarh HHGOPMAITUIO W3 OJHOW 3HAKOBOW CHCTEMEI B JIPY-

OpPUEHTUPOBAHHBIC, OTKPHITOTO
THUIIA, KOHTEKCTHBIE).
[TpobnemMHO-TI03HABATEIBHBIC 3a-
O0aHusl.

I pacguuecxas naenaonocmo.

40




r'y10 (TEKCT B CXeMy, TaOJIHILy, KapTy ¥ HA000POT).

CocTaBUTh aHHOTAIIHIO, PEKJIAMY, IPE3CHTAIIUIO.

[TpenyioxkuTh BapHaHThl PEHICHUs MPoOJIeMbl, 0O0OCHOBATh UX pe-
3yJLTATUBHOCTD C MOMOII[BIO KOHKPETHOTO MPEJAMETHOTO 3HAHHUS.
IIpuBecTr mpuMephl )KU3HEHHBIX CUTYallUH, B KOTOPBIX OIBIT pe-
IICHHsI JaHHBIX MPOOJIEM MO3BOJUTH OBITH YCIEIIHBIM, PE3yJbTa-
THUBHBIM.

CocTaBHTh AITOPUTM peEIlIeHHs IPOOIIEM TaHHOTO Kitacca.

CI[CJIaTB AHAJIUTUYCCKUEC BBIBO/bI.

rpad-cxeMsbl, KIIacTepbl, TAOIHIIbI,
JIyarpamMmbl, HHTEIUIEKT-KapThl.
H300pazumenvHas Hacia0HOCMb.
WUTIOCTPAINH, PUCYHKH.
Ilamamku ¢ anropuTMamu pelie-
HUS

8 Kjacc
YpoBEHB OLIEHKH B
pamKax npeaMeTHO-
ro COACpIKaAHUS

Yuum oyerueanis u

[Ipunumaer perie-
HUE Ha  OCHOBE
OLICHKHU U MHTEPIIpe-
Tal HHPOPMALIUU

OueHuTh KauyecTBO MPEACTABICHHON WHGOpMAIUU Ui PELICHUS
JUYHBIX, MECTHBIX, HAITMOHAIBHBIX, TTI00aTBHBIX TPOOJIEMBI.
[TpennoXuTh MyTH U CIIOCOOBI pelieHuss 0003HaYEHHBIX MTPOOIIEM.
CnporHo3upoBath (NMPEANOI0XKHUTH) BO3MOMKHBIE TOCIEIACTBUSA
MPEIOKEHHBIX JEUCTBUM.

O1eHUTh MPEIIOKEHHBIC ITyTH M CIIOCOOBI PEIICHUs TPOOJIeM, BbI-

TGKCTBI, 3ala4yu, CUTyalluu
Kapmbz: MOJACIBHBIC, TCXHOJIOT'H-
YCCKUC, MCHTAJIbHBIC, TOPOKHBIC

NPUHUMAMDb peule- Opatb 1 000cHOBaTh HanboJee A3 PeKTUBHBIC.
HUs Co3nath TOpOXKHYIO (MOJIENBHYIO, TEXHOJOTHYECKYI0) KapTy pe-
IICHHSI TPOOJIEMBI.
9 kmacc OuenuBaer uHdop- | ChopmynupoBars mpodiemMy (mpobdiieMbl) HA OCHOBE aHayM3a CH- | THUMUYHBIC 3a/1a4U (3a7aHus1) Me-

YpOBEHB OLIEHKH B

paMKax Merarpe-

METHOTO COZIEpKa-
HUsA

YVyum oeticmeosams

MalWi0 U MpUHUMA-
€T pelieHue B yClo-
BHUSIX HEONPEICIIEH-
HOCTH ¥ MHOTO03a-
JTaYHOCTH

Tyaluu.
BelienuTs rpaHuYHbBIE YCIOBHMS HEOIPEACIEHHOCTH MHOr03ajad-
HOCTH YKa3aHHOW NpOOJIEeMBI.

OtoOpath (Ha3BaTh) HEOOXOAUMBIE PECYpChl (3HAHUS) Ul pellie-
HUS IPOOJIEMBI.

Br16path 3 dexkTuBHBIE TyTH U CIIOCOOBI PEIIEHUS IPOOIEMBI.
Ob6ocHoBaTh cBOI BbIOOp. JlOKa3aTh pe3ylbTaTUBHOCTh U LEJIECO-
00pa3HOCTh BHIOPAHHBIX CITOCOOOB ACSTEIHHOCTH.

TarpeIMEeTHOTO U MPAKTUIECKOTO
XapakTepa.

Herunuunele 3a1auu (3a1anus)
METaMpPeIMETHOTO U TIPaKTHYe-
CKOTO XapakTepa.

KoMruiekcHbIe KOHTEKCTHBIC 3a-

naun (PISA)
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MeToanyeckue MaTepuaJibl
K NPOBEJICHUIO 3AaHATHH 110 MOAYJII0 «OCHOBBI €CTeCTBEHHO-HAYYHOH IPAMOTHOCTH»

5 kJaacce

Tema 1. 36yKoevie asnenusn. 36yKu HcUBOU U HEHCUBOU RPUPOODL.
Crviiuumole u HecavluiuMble 36YKU

Texcmul 014 umenus

1. 3Byk — 3TO 0OBEKTHUBHO CYIIECTBYIOIIEE B MpUpoe GU3NYECKOE SBJICHUE, BBI3IBAEMOE
MEXaHUYECKUMHU KOJeOaHUSMU KaKoro-mubo ympyroro Ttena (Tyro HATSHYTOW CTPYHBI WIX
MeMOpPaHbI, TOJIOCOBBIX CBSI30K, METAJUNIMYECKOM WM JEPEBSIHHOM TUIACTHHBI, BO3AYIIHOTO CTOJ0a,
3aIOJIHAIONIETO KOPIYC AYXOBBIX HHCTPYMEHTOB H T.II.), B Pe3yJIbTaTe 4ero o0pas3yroTcsi 3ByKOBbIC
BOJIHBI, BOCIIPHHIMAEMBbIE YXOM U MpeoOpa3zyemMbie B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKalbHOM TEOPUH 3BYK — 3TO (hU3HUECKOE SBIICHUE, BBI3HIBAEMOE MEXaHHUUECKUMU
KOJICOAHUSMU KaKOro-muOO ympyroro Tena (Hampumep, HATSHYTOH CTPyHBI THTaphl), U B
pe3ysbTaTe 3TUX MEXaHHYECKUX KOJICOaHUH 00pa3yroTCs 3BYKOBBIE BOJIHBI, OHU BOCIHPUHHMAIOTCS
YXOM U MPeo0pa3yroTcs B yX€ B HEPBHbIC UMITYJIBCHI.

3. B HayyHOM 3HaHMU 3BYK paccMaTpHUBaeTCs Kak KojeOaHus YacTHI[ B YNPYTUX cpenax,
pacmipocTpaHsitoniecss B (GopMe MPOAOIBHBIX BOJH, YacTOTAa KOTOPBIX JICKUT B Ipeenax,
BOCIPUHHUMAEMBIX YEJIOBEUECKUM yXOM, T.€. B cpenHeM oT 16 no 20000 I'u (1 'y — 1 konebanue B
CEKYHIY).

4. 3ByK NOpOXKIAeTcsd MeXaHWYecKMMM KojeOaHusMu. OJHAKO Ui TOro, 4YTOOBl 3TH
KOJICOAHUsI CTalld CIBIIIHBI, OHW JOJDKHBI TPOUCXOIUTh B KaKOH-HHOYIb Cpeie: BO3IyXe,
KHUJIKOCTH WJIM TBepAOM Teine. braromapst cpene 3Byk KoneOaHWH MOXKET JIOCTHYh yXa CIyIIaTels.
Konebanuss mMoryt ObITh NMpaBWIBHBIMH, TO €CTh, APYTUMH CJIOBaMH, OOBEKT CO3JAET B Cpele
BOJIHBI, CIIEIYIOIIHME Yepe3 CTPOro ONpe/eieHHblE BpPEMEHHbIE NMPOMEXYTKH. B 3ToMm ciyuae
pE3yIBTaTOM SIBIISIETCSI MEJIOAMYHBIA 3BYyK. OnmHAKo, €ciii KoJIeOaHWs HeNpaBHIIBHBIC, TO HX
BO3/ICHICTBHE HAa HAIIM YIIM JOCTaBJSIET TOpa3fo MEHbBIIE YIOBOJBCTBUS. 3BYK, SBISIOMIMKCS
pe3yIbTaTOM MOJOOHBIX KoNebaHuil, Ha3bIBAETCSA MIyMOM-®,

5. 3ByKOM Ha3bIBalOTCS MEXaHUYECKHEe KOJeOaHUs BO3]lyXa, BOCIPMHHUMAEMBbIe OpraHaMH
ciayxa. Bo3myx BuOpupyer - ObICTpO KoieOneTcs B3ai-BIepes - NMPH JBHKCHUU B HEM JIFOOOTO
oOwvekta. Hampumep, ynmapsis B OyOeH, Mbl 3acTaBisieM BUOPHUPOBATH TYrO HATAHYTYIO KOXY,
KoJIeOaHUsI KOTOPOM MepenaloTcsi MOJIeKyJiaM BO3JyXa. B Bo3/yXe BO3HHKAIOT 3BYKOBBIE BOJIHBHI,

CIBIIIMMBbIE Hamu. BenmuuHa 3BYKOBBIX BOJIH NOAAACTCA U3MCPCHUIO — YEM OOJIbIlIE OHU IO

16 [To marepuanam Jerckoii sHnukIonenun https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3BYyK. [lo Mepe ynaneHus oT oObeKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
TI03TOMY MBI IIIOXO CIIGIIIMM 3BYKH Ha GOJIBIIOM PACCTOSHUU ',

6. 3Byk — ¢usnuueckoe sBIEHUE, MPEICTABIAIOIIEE COOOH pacnpocTpaHEHUE B BUJE
YIIPYTUX BOJH MEXaHUYECKUX KoeGaHuil B TBEPIOM, SKUAKOH M ra3006pasHoit cpene®,

3aoanus:

1. HazoBuTte, 0 4eM roBOPUTCS B KAKJIOM (parMeHTE TEKCTa.

2. OOmbsicHHTE, KaKas TI1aBHASI MBICIIb O0BETUHSCT 3TH (PParMEeHTHI TEKCTA.

3. HaszoBure, 4TO HOBOT'O BBl Y3HAJIM U3 TEKCTA.

4. HaiinuTe B KaXXJOM (pparMeHTe TEKCTa OOILIME CI0BA, KOTOPbIE XapaKTepU3yIOT pU3ne-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHUE O0ILIEMY TEKCTY.

6. Chopmynupyiite Bonpochl K 00IIeMy TEKCTy, KOTOpble HauMHAOTCsS ciaoBaMu: «Hto?
I'ne? Kak?»

7. HaiimuTe B TEKCTE XapaKTEPUCTHKH MTPABHIBLHOTO M HENPABUIBHOTO 3BYKA.

8. Beimenute B KaXI0M (parMeHTE TEKCTa KIIIOUEBOE CIIOBO, XapaKTEPHU3YIOIIEe 3BYK.

9. Ompenenute Ha3HAYEHUE MPEACTABIECHHON HH(OPMALIUH.

Tema 2. Illym u ezo 6030eiicmeue Ha 4enoseka

Texcm 0na umenus

3ByK (3ByKOBasi BOJIHA) — 3TO BO3HUKHOBEHHUE M paclpoCcTpaHeHne KojaeOaHui B KaKOM-I1100
BelllecTBe, OyAb TO BO3AYX, JKUAKOCTh WM TBepjaoe Teno. Ecnmu Obl Ha JlyHe ObuIM >KuBBIE
CYILIECTBA, CIIyX UM HE MOHaxoOuics Obl, Tak Kak Ha JIyHe HeT arMocdepsl, a B O€3BO3AYIIHOM
IIPOCTPAHCTBE 3BYK HE PACIIPOCTPAHSAETCS.

W3nyyaroT 3BYKOBBIE BOJHBI KOJEOMIOLIMECs Tena: CTPyHa, KaMepTOH (€clIu MO HUM
YAApUTh), TOJIOCOBBIE CBA3KH UEJIOBEKA U )KUBOTHBIX, KPbUIbsl HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTepU3yeTCs YacTOTOM W JIMHON BoiHBL. Korma mox Bammm yxom
3yIUT KOMap, Bbl CIIBIIINTE 3BYKH BBICOKOM YaCTOThI, & KOTJa TYAWUT IIMEJb, TO CIBIIIMTE 3BYKU
HU3KOH 4acCTOTHI.

T'onocoBoii ammapar uenoBeKa, Kak M JIIOOOW HMCTOUYHUK 3ByKa, IMEpefaeT SHEPrHio B
OKpPY’KaIOIIyI0 Cpeay, HO 3Ta 3Heprusi odeHb Mmana. [IpeacraBsre ceOe, YTO BBl HAa CTAJUOHE, ITIE
oHOBpeMeHHO roBopsAT U Kpuyar 10000 uenoBek. M ecnam mpeBpaTUTh IMOTOK SHEPIMM ITHX
rOJIOCOB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIIOYKY MAaJEHBKOTO 3JIEKTPUYECKOTO

(I)OHapI/IKa. I[JBI YCUJICHUA c1a00ro 4ea0BEUYECKOIo rojoca MMPUXOAUTC NPUAYMBIBATH PA3JIMYHBIC

17 111. Konnonu «bospmas sumukinonenus Lkomsankay. M.:Machaon, 2018, 256 c.
18 PLI1. TonstmuHa. 3Byk // ®u3nueckas sHImKIone us : [B 5 1.] / I'n. pen. A. M. IIpoxopos. M.: CoBeTckast SHIIHKIIO-
nemust (Tt. 1—2); Bonbinas Poccuiickas sunukinoneust (1. 3—5), 1988—1999.
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ycrpoiictBa. OJHUM U3 IPEBHEMIIMX TAaKUX YCTPOMCTB sBiseTcss pynop. Celyac HMCIONB3YIOT
COBpPEMEHHBIE aKyCTUYECKHE YCTPOKCTBA.

JlaBaiiTe ompeaenuM, 4TO Takoe IIyM, U y3HAEM KaK MOXKHO OoJibiie 00 3TOM (hHU3HUECKOM
apieHuU. Ha ObITOBOM ypOBHE IIyM — 3TO 3BYK, HEe HeCyIIuii nmone3Hoi undopmanuu. s modoro
¢u3uka myMm — 3T0 KojeOaTenbHBIN mpoluecc. 3aMep ypOBHS LIyMa H3MEpSeTcs CHEIHaTIbHBIMU
npubopamu — mymoMepamMu. COBPEMEHHBIM TEXHOJIOTMUHBIA MHUP COAEPKUT MHOXKECTBO
WCTOYHHUKOB IITyMa. DTO: Pa3IUYHBIC BHJIBI TPAHCIIOPTA, 3BYKH pa0OThl KaKUX JTUOO YCTPOWUCTB MU
o0opynoBaHus, 3ByKOBas ammaparypa ¥ Tak jAajiee. BoT BapuaHThl pacrnpeiesieHus HIIyMOB IIO
IpUPOJIE BO3HUKHOBEHHUS: MEXaHWYECKHME — 3BYKH, BO3HUKAIOIIME MpU padoTe pa3IuyHbIX
MEXaHU3MOB; a’poAauHamuueckue. Crola BXOAST IIyMbl, BO3HUKAIOIIKE IIPU B3JIETE CaMOJIETa;
TUAPABIWYECKUE. OTHU IIyMbl MBI CIBIIMM TPH HEUCIPABHOCTSIX B POJHON BOIOMPOBOAHOM
CHUCTEME: PpE3KMl Iepemnaj JaBJI€HUS B CHUCTEME MOXKET BbI3BaTb T'HAPOYAAp, KOTOPBIMA
BOCIPUHUMAETCSl KaK PE3KUU, HEMPUSATHBIA IIyM; SJIEKTpOMarHUTHBIE. Bo3HHKaOT mpu padote
YCTPOWCTB U MPHUCIIOCOOTECHUH.

Ox0 — (u3HyecKoe SBICHUE, KOTOPOE 3aKIIOYaeTCss B MPHHATUM HaOIomareaeM
OTPaKEHHOM OT NPENSATCTBUNA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPa)XE€HUE, TOJIbKO B 3€pKaje
OTpakaeTcs CBET, a B clyyae 3Xa — 3ByK. JIro0oe mpemsTcTBHE MOXET CTaTbh OTpaskaTesieM IUis
3ByKa. UeM pe3de, OTPBIBUCTEE 3BYK, TEM 3X0 OT4ETIMBee. Jlyunie Bcero BbI3BaTh 3XO XJIONAHBEM B
nagomu. Hu3kuil My>KCKOM rojioc OTpakaeTcs III0X0, @ BBICOKHM TOJIOC TA€T OTYETIMBOE 3XO.

3aoanus:

1. Ha3oBUTE HCTOYHUKHU 3ByKa, YIOMSHYTBIE B TEKCTE, B TOM MOPSAIKE, B KAKOM OHU B HEM
BCTPEYALOTCSI.

2. «Ay-y-y-y», - KpUYHM MBI , 320 yIUBIIUCEH B Jecy. «UTO HaApbIBacIIbCA?» - OTBEYAET
HaM 3X0. OOBACHUTE, MOXKET JI TaKOe OBITH?

3. laiiTe Ha3BaHUE OMBITY MO (PU3MKE MO ero onucanuro. [[poBennuTe 3TOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJl HA HOXKKE. XOPOIIIO BBIMOWTE PYKU C MBLIOM.
3areM, ciierka HaMOYHMB YMCTOW BOJIOM MAaJbIlbl IPABOM PyKH, IMOCTaBbTE OOKAJl HA CTOJ, a JIEBOU
PYKOH KPEIIKO JEPKUTE €ro 3a HOXKKY. YKa3aTeJIbHbIM MajbleM MPaBOi pyKH HAYHUTE BKPYTOBYIO
BOJIUTH MO Kpato Ookana. Uepes3 HECKOJIBKO CEKYH/ BBl YCIBIIINTE MEIOIUYHBIN 3ByK. 3BYK HE OyzeT
IpeKpalarbes, MoKa Bbl BOAUTE MallblieM 0 Kparo Ookasa. Eciu 3To y Bac ycreurHo noixy4uiocs,
HajelTe B OOKaJl YUCTYIO BOIY, HEMHOTO HE JOXOMS J0 Kpasi, U MPOI0JDKAWTE BOAUTH MaablieM. Bbl
YCIIBIIIATE 3BYK HAMHOTO HIKE TOTO, KOTOPBIA ObuT Oe3 Bombl. [Ipomomkasi KpyroBbie JBHKEHUS
najablleM, TOCMOTPHUTE Ha MOBEPXHOCTh BOAbI. Ha Helt oOpa3oBamuch MaleHbKHE BONHBL OHU
MIPOU3OIUIN OT KOJIEONIOIIUXCS, 3ByYallluX CTEHOK Ookana. Terneph HauHUTE MOCTENEHHO YAAJsATh

BOAY MAJICHBKMMHU ITOPLHUAMH. 3By1( IIOCTCIICHHO ITOBHBIINIACTCA, U CaMBIH BBEICOKHH 6y21€T Yy oyCcTtoro
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CTaKaHa.
4. IIpounraiite oTpbIBOK U3 ckazku J[x. Pomapu «/KEIbCOMMHO B CTpaHE JDKELIOBY.
BosmokHo 1u Takoe B AelicTBuTenbHOCTU? OTBETHTE HAa BOMPOC CIOBAMH U3 TEKCTA JUIS YTCHHUS.
...OHn Habpan noauyro 2pyov 6030yxa, Kax 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
800y, CIOMHCUIL PYKU PYROPOM, UX KO PMY, YmoObl 36yK OECRpensimcmeeHHO NOuen 8 HYHCHOM eMy
HanpasieHuu, U NpousumenvHo Kpukuyi. byov na Mapce u na Benepe owcumenu, obraoaroujue
C/LYXOM, OHU, 8EPOAMHO, YCavbluanu Ovl eonoc [cenbcomuno. Jocmamouno 6am cKasamo, 4mo
30aHue NOWAmHYI0Ch, CI08HO NPOHECCs YUKIOH. Yepenuysl ¢ Kpvlidy 1 ne4Hol mpyobl CMbLI0, KaK
RYWUHKY. 3ameM, HAYUHAsL ¢ 8ePXHe20 dMadicd, CmeHbl HAKPEeHUIUCH, 3A0POACATIU U CO CIPAUHBIM

2POXOMOM PYXHYIU 6HU3, 3ANONHSAS PO8 U PA3OPBIZCUSAs 800Y 8 PA3HBLE CIMOPOHDL...»

Tema 3. Booa. Ynukanvnocms 6001

Texcm 0na umenus

OxeaH, MOKPHIBAIOIIMI TIOYTH BCIO HAIIy IUIAHETY, — 9TO Boja. Tyuu, obnaka, TyMaHbl — 3TO
TOXKE BozAa. beckpaiiHue JieqsaHble TPOCTOPbl APKTHUKM U AHTapKTH/bI, CHETOBBIE BEPIIMHBI IOp —
3TO TOXkeE Boza. Bona — caMoe yIMBHUTEIbHOE BELIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHuMM pacCHIMPSIOTCA, NPHU OXJIAKIECHUU — CKUMaroTca. Bee, kpome
BOJbl. bpocbre TBepabIil KycOYeK CBHMHIA B KUAKUN CBUHEL, U OH YTOHET, TaK KaK OH IJIOTHEE
MKHJIKOTO, KaK M MOJaBIIsiolIee OOIBIIMHCTBO Jpyrux BemecTB. A Bona? TBepaas Boja — e, UMeeT
IUIOTHOCTh MEHBIIE, MO3TOMY JIBAWHBI CIOKOMHO IUIBIBYT IO IOBEPXHOCTH pekH. Pacmmpenue
BOJIbI TIPU OTBEP/IEBAHUHU BBI3BIBACT pa3pyllI€HUE TOPHBIX MOPOA. 3areKas THEM B TPEILMHBI CKall,
BOJIa HOYBIO 3aMEp3aeT U OTAEINISIET KyCKU IIOPOJIBI.

Bona sBnsiercsa xopommM terioHocuteneM. [Toatomy Temoe reuenue [onbderpum Brusier
Ha nioroay B EBporne.

Bona tpebyer orpoMHOro KoinM4ecTBa TEIUIOTHI JUIsl CBOETO HcmapeHus. Bor mouemy Tam,
[JIe MHOTO BOJIbI, @K€ MO/ MaJsAIIMMU Jy4yaMH COJIHIIA ObIBaeT He oueHb >kapko. Eciu Obl He 3Ta
0COOEHHOCTB BOJIbI, TO OJIMH 32 JIPYTUM BBICOXJIM ObI MEJIKHE BOJOEMBI, JOXK/Ib HCTIApsIICs OBl ellie B
BO31yXe

HenapoM Boga — €IMHCTBEHHOE BEIIECTBO, MOJYYMBIIEE OT YEJIOBEKA TAKOE MHOXKECTBO
uMeH. TBepaylo BOoAy UMEHYIOT JIbJIOM, IPaJlOM, CHETOM, BOJY B JKUJKOM COCTOSIHUU — COOCTBEHHO
BOJIOH, pOCOHi, TOKJIEM, TYMaHOM, a B Ta3000pa3HOM — [TAPOM.

YacTuipl, U3 KOTOPBIX COCTOMT BOJA, PACIIONOXKEHBI OJIM3KO JIpYr K Apyry. Mexay HUMH
JENCTBYIOT CHJIBI IPUTSDKEHUS. U OTTaNKUBaHUs. VIMEHHO M3-3a AeWCTBUS CHJI OTTAJIKMBaHMS BOJA

SBIIIETCS] HECXKMMaeMoi. TakuM ske CBOMCTBOM 00IaIat0T APYTHE KUIKOCTH.
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3aoanus:

1. [IpoBenute onwIT 1o onucanuto: «lloBeneHne ABYX Kanemby.

IloaroToBeTEe A TOrO ONBITA CTEKIIIHHYIO IIACTHHKY. XOPOLIO €€ BBIMOWTE MBUIOM HU
Teron Bopod. Korma oHa BBICOXHET, MPOTPUTE OJHY CTOPOHY BaTKOM, CMOYEHHOW B OJEKOJIOHE.
Huuem noBepxHOCTH HE KacaiiTech, OepHUTe INIACTHHKY TEIEPh TOIBKO 3a Kpasl.

Bo3bpMuTe Kycouek miaakoit 6emoi Oymaru M HakamaidTe Ha HEro CT€apuH CO CBEYM, YTOOBI
Ha HEM II0JIy4WJIach POBHAs IIJIOCKAsl CTEApUHOBAs IIJIaCTUHKA.

[lomoxxute psAOOM CTEApUHOBYIO M CTEKISHHYIO IUIACTMHKM. KamHuTe M3 numerku Ha
KaXIyI0 U3 HUX 10 MaJEHBKOHM Karule Boabl. Ha cTeapnHOBON NIACTHHKE MOIYYMTCs MOTyLlapue
JUaMETPOM NIPHUMEPHO 3MM, a Ha CTEKJISHHOM IUIACTMHKE KaIlisl pacredercs. Temnepb BO3bMUTE
CTEKJIIHHYIO IUIACTUHKY M HakJIoHWTe ee. Karis yke M Tak pacTekiiach, a TElepb OHA IOTEYET
naneuie. Jlpyras ske kamias OyJeT KaraTbCsl MO CTEApUHY NPU HAKJIOHAX IUIACTMHKM B pa3HbIe
CTOPOHBI.

2. Ha ocHOBe YBHJICHHOTO CJIeNIaiiTe J1Ba PUCYHKA: KaIlyIsl Ha CTEKJITHHON TUTACTHHKE U Karis
Ha cTeapuHOBOM miacTuHKe. OObSICHUTE, YeM OTJIMYAIOTCS /1Ba pucyHKa. Kakoll MOXXHO crenarb
BBEIBOI?

3. Haiigute 1 nmoguepKHUTE JIMIIHEE CIIOBO B psiny. OObsACHUTE CBOE pellieHne: TyMaH, HHEH,
00I1aKo, NbUIb, Tpaj, BOASHOM Hap.

4. BoinonHute pabdoty no onucanuto. [Ipuaymaiite HasBanue ais oneita. Jlaiite oTBeT Ha
BOIPOC, MPUBEIEHHBIA B TEKCTE, BOCIOJIB30BABIINCE MPU HEOOXOAMMOCTH WHBIMH MCTOYHMKAMHU
UHpOpMaLUH.

Hanelite no xpaeB Boxbl B crakaH. HauHuTE OCTOPOXKHO OIyCKaTh B BOAY KOMNEHKH: JIydIlle
BCEr0, €CJIM OHU OyIyT COCKaJIb3bIBATh 110 CTEHKE CTakaHa Ha JHO. PaHO WMiu MO30HO BbI YBUIMTE,
YTO BOJA «BBUIE3AaET» U3 CTAKaHA U HE NEPENMBACTCA depe3 Kpal... [IpogoinkaiTe KuaaTb MOHETHI.
CxonbKo uX OyAeT Bcero B cTakaHe, IOKa, HAKOHEIl, BOJAa HE HAYHET MepeTeKkars yepe3 kpait? Kakoit

BBIBOJ MOXKHO CA€JIaTh U3 3TOI'0 ombITa?

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker i yreHus
JlaBaiiTe pacCMOTPHUM CBOMCTBA BELIECTBA, C KOTOPBIM KaX/IbIi U3 HAC BCTPEUACTCS KaXIbIN
JeHb. OJTO YIVIEKUCHbI ra3. B ra3oo0pa3HOM COCTOSHUM OH CYyIIECTBYET HpH OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYyXE, BBIIEISETCS B NPOLECCE JbIXaHUS XUBOTHBIX U
pactenuil. I1y3bIpbKy TMMOHAIAa — TOT CaMBbIil YITIEKUCIIBIN T'a3.
[Ipu MOBBIIEHHOM JJaBJI€HUH 3TOT T'a3 MPEBpAIIAETCs B KUAKOCTh (PKUIKas yIiieKuciora). B

HHHIGBOﬁ IMPOMBIIIJICHHOCTH HCIIOJIIB3YCTCSA KAaK KOHCCPBAHT U 00o03HauaeTcsd Ha YIAaKOBKE I10[
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xozoM E 290, a Taxxe B kauecTBE Pa3phIXJIUTEINS TECTA.

IIpu cuibHOM oxyaxaeHun (no muHyc 78,5 rpanycoB lLlenbcusi) OoH KpHCTaUIM3YyeTCs U
CTAaHOBUTCSI TaK Ha3blBAEMBbIM CYXHMM JIbJIOM, KOTOPBIM HIMPOKO HCHOJNB3YEeTCs B TOProBi€ IS
XpaHEHUs 3aMOPOXKEHHBIX POAYKTOB B pedprrkepaTopax.

VYreKkuciplil ra3 He UMEET LIBETA U 3araxa. B 0OBIYHBIX YCIOBUAX OH HE UMEET U BKyca. OH
HE MOAJIEP’)KUBAET TOPEHUE, I0ITOMY €r0 UCIOIb3YIOT B OTHETYILIUTEIAX.

VTIIIeKuCblil ra3 COAEPIKUTCS B MOJIE3HBIX HCKOMAEMBIX: yTIie, He(hTH, Topde, N3BECTHSKE.

OCHOBHBIMU HCTOYHUKAaMM YIVIEKHCIIOIO TIa3a, CBA3AHHBIMU C JESATEIBHOCTBIO YENIOBEK,
SBJISIFOTCSL:

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPAHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanus:

1. BeimonHuTe  OMBIT, CcAeNAiTe M 3alMLIMTE BHIBOJA, BOCIOJb30BAaBUIMCH  IPH
HE0OXOAMMOCTH UHBIMU MCTOYHUKAMH HH(OpMaIUu:

3amomHUTE IUIACTUKOBYIO OYTBUIKY BOIOW JOBepXy U IIOTHO 3aBHHTUTE MPOOKY.
[Torpolyiite cxarb OyThuUIKy. Temepbh mompoOyiTe cxkaTb OYTBUIKY C ra3upoBaHHON BOAON WM
auMoHaioM. UTo BbI 3ameuaere?

2. 3anoHUTE TAOIUILY:

Hazpanue BeliecTBa I'me HCIOJIB3YCTCA

VYrnexkucnplit ra3

Cyxoit nen

Kunkas yrmekuciora

Tema 5. 3emnsn, suympennee cmpoenue 3emau. 3HAKOMCHEO ¢ MUHEPATIAMU, 20PHOU
nopoooii u pyooi.

Texcmuol 014 umenus:

Teker 1

Brl yxe MHOroe 3Haere o cTpoeHuM BceneHHol, 0 ABMXkeHUM IUTaHeT BOKpyr ComHna.
OpHOM M3 3TUX IUIAHET sIBIsAETCA 3eMilsl. 3eMilsl — TpeThd IulaHeTa oT CoJlHIA, HO U €IMHCTBEHHAs
noka ruiaHera B COJIHEYHOW CHCTEME M U3BECTHON BceneHHOM, Ha KOTOPOW MPOXKUBAET pa3BUTAast
dbopma xu3HH. MBI )XKHUBEM Ha YHHKAJIHHOW IJIaHETEe, TaK KaK Ha HEH €CTh BO/IA. 3€MHBIE OKCaHBI
3aHuMaroT npumepHo 70% Bceil MOBepXHOCTH, a B INIyOMHY yXoasT Ha 4 kM. B xuakoit ¢opme
npecHas Bojia HaXO/IUTCS B peKax, o3epax 1 B (hopme arMochepHOro BOJISIHOTO Hapa,

3emiist MHOTOCIOMHA (pHC.1).
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BHemnuii ciioii NpencTaBieH
Kopoil. Ero 3anoyHg0T OKEaHUYECKUE

BHyTpeHHee cTpoeHue 3emnu P

OacceiiHbl W KOHTHUHEHTHI. 3eMHas

Kopa 3aHumaeT S5-75 kM. Haumbomee

ManTus IUIOTHBIC  YacTH  MPSYYTCS IO

KOHTHHCHTaMHM, a TOHKHC — IIOJ

‘,ﬂnpo 3emHan kopa

okeaHaMu. Temepp aaBaTe U3y4UM
cocraB 3emMiM IO CIOAM: KOpa,
MaHTHsl, A1pO.

3emMHass  Kopa  COIEPKUT

TaKHMC OJJICMCHTBI KaK: KHUCJIOPOI

(47%), xpemuuit (27%), amromunuii (8%), Pucyrok 1

xeneso (5%), kanpiuit (4%), u no 2% marnus, kanug u Hatpus. OHa co3aHa B BUAE TMTAHTCKUX
MJIACTHH, KOTOPBIE JBUTAIOTCS MO XUAKOM MaHTuu. [lanee, Tonmuuoro B 2890 kM, pacrnonaraercs
maHTus. OHa MpeCcTaBIeHa CHIIMKAaTHBIMUA TOPOaMH, OOTaThIMU Ha MAarHUN M KeJe30.

BuyTtpu 3emnu pacnonoxkeHo sapo. HTEpecHO, YTO OHO COCTOMUT M3 ABYX IOJOBHHOK:
BHyTpeHHee (TBeploe) ¢ paauycoMm B 1220 KM OKpY)XEHO BHEIIHUM (KHJAKOE — CIUIaB HUKENS U
JKenes3a) ¢ TOMIUHOK B 2180 km.

[Tnomans noBepxHoctu 3emiu cocrasisier 510 072 000 xkBagpaTHbIX KujomMeTpoB. M3 Beeit
3TOM Tomwamu Toibko 29,2% orBegeHo Ha 3emito, a 70,8% mnokpeiTel Bogor. To ecTh, Ha
noBepxHoCTh oTBoAUTCS b 149 000 000 KBagpaTHBIX KUIOMETPOB.

Brnepsbeie maccy 3emnu onpenenun momiaHiackuil gokrop H. Makenun B 1774 roay. Ilo
pe3ysibTataM BBIUYMCIICHUHM, Macca TUTaHEeThl cocTaBmia 5,879 cekCTWIUIMOHOB TOHH. B Hacrosiee
BpEMs 3TOT MOKa3aTellb COCTABIACT 5,976 CEKCTHUIIIMOHOB TOHH (MPUOIN3UTENBHO 6-1024 Kr).

Paccmorpum coctaB 3eMHONM Kopbl. CaMblil HUXKHHUI CIIOM 3€MHOW KOpBI COCTOUT U3
Oazanbra. JTO TEMHO-CEpblii KaMeHb. BynkaHbl, U3Bepras JiaBy, BMECTE€ C HEW BBIOpACHIBAIOT Ha
MIOBEPXHOCTh UMEHHO 0a3aJbT.

Crnenyrouuii ciioil — rpaHuT. OTO TBEpJAs TOPHAsl 3€pHUCTAs MOPOAA, COCTOUT U3 KBapla,
II0JIEBOTO WIMAaTa M CItofbl. [ paHUTHBIN CIIOM MMEETCs TOJIBKO B TOM YacTH 3€MHOW KOpBI, KOTOpas
HAXOJUTCs MoA MaTepukaMu. [1o MOpCKUM THOM cIl0s TPAaHUTA HET.

Crnenyromuii ciioit — ocaiouHble TOpHbIE TTOpoabl. OHU CO3AOTCS MyTeM MPEeoOpa3oBaHUS
OopraHu4eckux BemiecTB. Hampumep, kameHb M3BECTHSK oOpa3oBaH u3 pakymiek. K ocagouHbiM
IIOPOJIaM OTHOCSITCS YIOJlb, ITIMHA, IECOK.

[Mocnennmit cnoni —3emurst. Jla, Ta camast 3emiisi, KOTOPYIO MBI 0OpabarbiBaeM B HAJCKIIE

MOJy4uTh Oorarelil ypokail. TonmumHa 3eMHOM Kopbl kosiebnercst ot 5 10 70 K.
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3aoanua:

1. 3anonHuTe TAOIMILY, UCTIONB3YS HH(OPMAIIMIO, COAEPIKAIILYIOCS B TEKCTE.

Hazpanmne CJIOCB, U3 KOTOPBIX COCTOUT 3emis Kakne XuMHU4eCcKHUe 31eMEHTBI COICPIKUT

2. TlpumymaiiTe 3aroloBOK TEKCTA.

3. BemonauTe nBa pucynka. Ha ogHOM m300paszute CTpoeHHE 3eMHOM KOpBI (CIIOM) IMOJ
OKEaHOM, Ha BTOPOM — CTPOCHHUE 36MHOUN KOpbI o MarepukoM. OOBSICHUTE, KaK OyIyT OTINYaThCs
PUCYHKH.

4. Ha3oBure, Kakue BeIIeCTBAa U3 COCTaBa 3€MHOI KOPBI U JJISl YETO HCIIONb3YET YEIOBEK B
CBOEH JKU3HEIESTEIBHOCTH.

5. Kakue moHsATHS U3 TEKCTA, OTHOCSIINECS K CTPOSHUIO 3eMITH, BaM YK€ ObLITH HU3BECTHBHI.

6. HasoBute u3 Tekcra TPpH IIOHATHA, C KOTOPBIMHU Bbl BCTPCTUIIUMCH BIICPBLIC.

Teker 2

B npupozae HacuuTBIBAETCSI OTPOMHOE KOJIMYECTBO MUHEPAJIOB U TOPHBIX mopoxd. Jlis Toro,
4yToObl TOOMMKE IO3HAKOMUTCS C HMX MHOIOOOpa3HbIM MHPOM, COBCEM HE O00s3aTelbHO
OTIPABJIATECA B IOXOJ IIO TOPHBIM cuUcTeMaM WM paBHUHAM. COBPEMEHHOMY YEJIOBEKY
JIOCTAaTOYHO MTPOCTO MPOTYJIATHCA 110 POAHOMY T'OPOIY U BHUMATEIBHO OIVISACTHCS BOKPYT.

Jloporu, 31aHusl, CTAaHIIMM METPOIOJIUTEHA, YKCIOHATHl XyJOXXECTBEHHBIX MY3€€B — BE3JIe
MOXHO OOHapy>KUTh TOPHBIE TOPOJBI U MUHEPAJIBL. B crieninanu3upoBaHHBIX MUHEPAIOTHYECKUX U
TeOJIOTHYECKUX MY3€sIX MOXKHO TOJYyYHUTh IIIyOOKHE 3HAaHUS IO TEOJOTMH M OJAHOBPEMEHHO
NoJr000BaThCs KPacoTOM pelKuX MPUPOAHBIX dKCIOHaToB. HauHeM ¢ MHMHepaJioB — MPUPOAHBIX
o0pa3oBaHMii, 00JaAAIOIIUX OTHOCUTENIBHO MIPOCTHIM U OJTHOPOJHBIM CTpoeHueM. MuHepanorus —
HayKa O MHMHEpaJlax — OJHA W3 APEBHEHINUX TE€OJIOTMYECKUX HayK. Mup MUHEpasoB HACTOJIBKO
MHOTOJIUK, YTO CYIIECTBYeT HEOOXOJUMOCTh B MX KJIACCU(PHUKAIMU IO pPa3HBIM IpHU3HAKAM.
MuHepansl, COCTOSIIME U3 OQHOTO XMMHUYECKOIO JJIEMEHTA, Ha3bIBAIOTCS «CaMOpOAHbIe». Bce BbI
NUIIETe UM pUCyeTe NMPOCThIMU KapaHiamamu. ['pudens y HuUX caenaH u3 MUHepaia Tpadur.
Xumnueckas ¢popmyna storo munepana — C. Takoii ke ¢opmynoil obnagaer MuHepal, 3a MHOTHE
CTOJIETHSI CTABIIUI MOMYJISIPHENIIMM U JOPOTUM JIparolieHHbIM KaMHEM. DTO MUHEpai ajimMas!

K cnenyromeil rpymnmne — OKCHIOB U THUAPOKCUAOB — OTHOCUTCS OIMH M3 CaMBbIX
pacrnpoCTpaHEHHBIX B 36MHON KOpe MUHepajoB — KBapll . KBapiy jerko HailTH Ha Oepery peku Wiu
o3epa, OOHApYXUTh B Kyue cTpouTenbHOro meOHs. Ho »ToT HeB3payHbIi, MpPO3pauyHbI WIH
MOJIOYHOTO I[BETa «KaMyIeK» uMeeT Oosiee 15 pasHOBUAHOCTEW: MCKPAIIMKICA aBaHTIOPHH,
CJIOMCTBIN TOJIyAparoleHHbIN arat, (PUOJIETOBBI aMETUCT, peldallnii nmpo3pauyHeHIInil ropHBII
XpycTajb, YEPHBIM MOPHOH, IIpa3eM I'yCTOTO 3€JI€HOT0 OTTEHKA, JbIMYATBIN payXToIa3, JUMOHHBIA

49



MIOJIYAPAroL€HHbIM LUTPUH WM HAIIOMUHAIOIIMKA IVIa3 KOILUKM KOIIAYMWW Ivia3. bOJBIIMHCTBO U3
Pa3HOBUJHOCTEH KBapLa OTHOCATCA K IIOAEJIOYHBIM HIIM IONYAPArOLlCHHBIM KaMHSIM W
UCIIOJIB3YIOTCS B FOBEJIMPHOM JEJIE.

K rpymnme okcumoB OTHOCUTCSI MUHEpaJl, CIOCOOHBIN 3aCTaBUTh CTPENKY KomIaca, OeleHo
BEpTETbCA MO Kpyry. OTO MHHEpajd MarHeTHUT WJIM MarHUTHBIA >kene3Hsak. OCOOHSKOM B
KJacCU(UKAIMK CTOST OPraHWYEeCKHEe MHUHEpaibl (KaJbIUT), JHUIIEHHBbIE KPUCTATUTMYECKON
CTPYKTyphl. K HUM OTHOCATCS XeMUyr U sSHTapb. JKeMUyyr — 3TO €IMHCTBEHHBIH U3 FOBEIMPHBIX
MarepuaioB, 00pa3ylolluiics B Teje MOJUIIOCKOB M BIIOJHE BEPOATHO, OAMH W3 JApPEBHEHIINX
KaMHEH, MCIIOJIb30BABILINXCS B KAY€CTBE YKPAIICHUS.

Jpyroit MUHEpAJI 3TOW IPYNITBI UMEET MHOTO MO3THYECKUX HA3BAHUN — «TOPSLIUN KAMEHbY,
«J1ap COJHLA», «CIE3Bl MOps». DTO SHTapb WIM HCKomaemas cMmoja. B kamisix sHTaps MOXHO
OOHapyXUTh 4Yelryro pbl0, 0abouek U ApeBHHUX XyKoB. M3 sHTaps Obula BBIOJHEHA OTIEIIKA
JEreHAapHON SIHTapHOM KOMHATBl B JIETHEH PE3UACHLUU POCCHMCKMX mMmieparopoB B Llapckom
Cerne.

Kak ke ommmuuth oOauH MHHepan oT Jpyroro? B »sTom Bam mnomoryt ocoOble
JMarHOCTUYECKHE NPU3HAKU: BHEIIHUM BHJ] MUHEpaia, €ro LBeT, OlecK, TBEpAOCTb U JpYIHe.
Oco0bIX CBOMCTB WJIM IMAarHOCTHYECKUX MPU3HAKOB Y MUHEPAJIOB JOBOJBHO MHOrO. [103TOMYy MBI
paccMOTPUM TOJBKO T€, KOTOPBIE JIETKO ONPEACTHTh, HE 00JIafas CHEeUUaTbHBIMA 3HAHUSMH B
MUHEPaJIOTUH.

Bo-nepBbix, 1Ber. LIBeTr MuHepana — mepBoe, uTo Opocaercss Ham B ria3za. Hekoropsie
MUHEpajbl MOTYT UMETh ITOCTOSHHBIA I[BET WJIA OTTEHOK, APYTHe — MEHSIOT €0 B 3aBUCUMOCTH OT
npumeceid. Hanpumep, KMHOBaph Bcerja KpacHasi, a cepa — UMeEeT JKelTble OTTeHKH. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIOIIKMMCS [IBETOM MOYKHO OTHECTH YK€ YIOMSHYTBIM HaMH KBapl. MHOrHM
U3BECTHBI JIparolieHHble KAMHU — KpacHbIi pyOuH, cUHUH canup.

He oOnamas cnenuanbHbIMH 3HAaHUAMU MOXKHO OINpPENENUTh TBEPIOCTh MHHEpaa.
N3ydaeMblii MuHepan nuOO Lapamaercs 3TajJOHOM W TOIZa €ro TBEpJAOCTb HIDKE, JUOO He
LapamnaeTcsi ¥ TOrJa €ro TBepAOCTh BhIIIE dTalOHA. HanmeHee TBepplii B IIKaJle — MUHEPAJT TAJIBK,
caMmbli TBepAbIN — asniMa3. Hanpumep, ncnelTyeMblii MUHEPAJI LIapanaeTcs TOMas3oM, a caM LaparaeT
arnatuT. 3HAUYUT, Halll MUHEpaJl UMeEET TBEPAOCTb, aHAJOTUYHYIO MIM ONMu3Kyro kBapiy — 7. s
orpezieNieHUs] TBEpAOCTH MHUHepaja COBCEM He 00s3aTeIbHO MMETh 3TAJOHHYIO IIKaJly TBEPAOCTH.
MOoKHO BOCHOJIB30BAaThbCsl TEM, YTO «IOJ pykKoi». Horore Ha pyke mMeeT TBEpAOCTh 2, MEIHas
MOHeTa — OoJiee 3, cTallbHO# HOXK — Ooliee 4, cTeKo — Ooree 5.

HexoTopble MUHEpasbl UMEIOT BKYC (CHIIBBHH), IpyTHe — ropst (cepa), TPeThU — IJIaBITCA U
U3JAI0T MIPU 3TOM IPUSTHBIN 3anax (SHTaph). YeTBepThie — pacTBOPAIOTCS B BOjE (TaJINUT), ISATHIE —

KOBKHE (30710T0) W T.Ja. OmnpenenuB OCHOBHBIE JHWAarHOCTHYECKHE TPU3HAKA MHHEpaia, B
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JAJTbHEUIIIEM MOXKHO BOCIOJIB30BAThCS CIPABOUHUKAMU-OMPEACTUTEISIMU MUHEPAJIOB U TOPHBIX
MOpOJI, YTOOBI Y3HATh €T0 HA3BaHUE, OCTATBHBIC CBOMCTBA U 001aCTH IPUMEHEHUSI.
3aoanusn

1.3amoHNTE Ta6J'II/II_[y, HCIIOJIB3Yys MaTr€pural TCKCTA. B kJteTkax craBITCS 3HAKM «H» U «-»

HaszBanue Bcerpeuan He Bugen uu Crblian V3nan HpaBurcs
MUHEPATIOB — TaKou pasy Ha3BaHUeE CEeroJHs Ha3BaHUE
pa3HOBUAHOCTEH MUHepa
KBapua

2.3anonHuTe TabNIUILy, UCHIOIB3Ys HH(OPMAIUIO U3 TEKCTa

HasaHue rpymnibsl MUHEPAIOB IIpumepsl MUHEPATIOB, CBoiicTBa 3THX MUHEPAJIOB
OTHOCSIIIIUXCS K IpyIIe

«CaMOPOIHBIC)

OKCHIOB U THAPOKCHUIOB

OpTraHN4YCCKUEC MUHEPAJIbL

3.CocTaBbTe aNropuT™M JIEUCTBUI 7151 OIPEIEICHUS TBEPIOCTH MUHEpaJa.

4.Pemute 3amaay: Mmeercst oOpasen muHepana. OH maparmaercs CTeKJIOM, HO caM Iiaparaer
MEIHYI0 MOHETYy. B Kakux mpenenax HaXOAUTCS 3HAYEHUE €r0 TBEPIOCTU. TBEPAOCTH METHOU
MOHETHI U CTEKJIa Hal/Ih B TEKCTE.

5. BanummMre Ha3BaHUS TOPHBIX MOPOJ, KOTOpPHIE HCIOIB30BAIUCH MPU CTPOUTETHCTBE B
Mockse, B TOM NOpPSIKE, B KAKOM OHH IPUBEJICHBI B TEKCTE:!

MuHepanbsl crararoT ropHblie Mmopoabl. UTOOBI MO3HAKOMUTBCS C TEM, KaK 4YEJIOBEK
UCIIOJIb3YyEeT TOpHBIE MOPOJbI, COBEPIIMM HEOOJBIIYI0 3KCKypcHio Mo croiuue Poccuiickoi
Oenepannu — ropoxy MockBe U BHUMATEIBHO MOCMOTPUM IO CTOPOHAM. ABTOMOOMIIBHEIE JOPOTH
ropojia MOKPBITHI ac(anbToM, KOTOPBIA MPOU3BOAUTCA W3 CMECH OUTYMOB C TPaBHEM M IECKOM.
['paBuii, mecok — 00JI0MOUHBIE OCaZ0YHBIE TOpHBIE TTopoabl. [Iporymsemcst mo KpacHoit miomamm.
OHa BbIMOIIIEHA TUa0a30M — BYJKaHUUYECKOW TOPHOW TOPONIOH, MO COCTaBy ONM3KOM K 0Oa3ambTy.
benokamenHble Xpambl CTOJIMIIBI MOCTPOEHBI W3 M3BECTHSIKA — OCAJAOYHOM TOPHOM MOPOJIbI
XUMHUYECKOTO MU OPTaHUYECKOTO MPOUCXOXkAeHUs. [locTaMeHThl MaMSITHHKOB, HaOEpeKHbIE PEKU
MOCKBBI, IIOKOJIM 3[JaHWH M TOJIBl HA MHOTHX CTaHIIUSX METPO BBITIOJHEHBI U3 KUCJION, TITyOMHHON

MarMaTH4ecKoil mopojabl TPAaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYDP.

Tema 6. Ammocepepa 3emnu

...Ammocghepa oorcusensiem 3emno. Okxean, mops,
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peku. Pyuvbu, pacmenus, sicueomuvle, uenosex — 6ce
aocueem 6 ammocghepe u oOnazodaps eu. 3emns
niasaem 6 8030YUHOM OKeaHe, e20 80JIHbl OMbLBAIOM
KAK GepuiuHbl 20p, MaK U UX NOOHOMNCUSl, d Mbl
JcusemM Ha OHe IM020 OKeaHd, CO 6cex CMOPOH UM
oxeauennvle, HACK8O3b UM NPOHUKHymble... He kmo
UHOU, Kak ammocgepa NOKpvieaem 3eleHbl0 HAulu
nOJS U yea, Numaem u HeXNCHbI YB8emoK, KOmopvlm
Mbl T00YeMcsl, U 2POMAOHOe, MHO20BEKOB0e 0epeso,
3anacaowee pabomy CONHEYHO20 JyYd, UYmooObl
omoamv HAM ee 6NOCIeOCMEUL. ..

K.®nammapuon

Texcmut 013 umenus:

3emist okpyxkeHa armocdepoil. Oto armocdepy K. @rnammapruoH Ha3Bal BO3LYLIHBIM
okeaHoM. [lo cBoeMy CTpOEHHIO BO3AYLIHBIM OKE€aH HAallOMUHAET JAOM. Y HEro TOXKE €CTh CBOU
«OTAXKU.

[lepBbiil «3Taxx» — Tpomocdepa. DTOT CIOW MPOCTUpPAETCS, B cpenHeM, 10 11 kM Hanx
YPOBHEM MOps, U TEMIIEPATypa B HEM I1aJAE€T C BHICOTOM.

Bropoit «3Tax» — crparocdepa. On pacnonaraercs Mexay 11-m u 55-M KM HajJ ypoBHEM
Mopsi. 3/1eCh IApCTBO CTYKU C MPHONM3HUTENBHO MOCTOSHHON Temmeparypoir 40 rpaxycoB HUXe
HYJISL.

Tpetnii «3Tax» — Me3ocdepa. ITOT CJION 3aHMMAET MPOCTPAHCTBO MeXAy 55-M n 80-M KM
OT MOBepXHOCTH 3emiu. Bo3nyx 31ech CHUIbHO pa3pexeH. XapaKTepu3yercs IMOHMKEHUEM
TeMIIeparypsl ¢ BeicoTol; MakcuMyM (0°C) Temrieparypsl pacrioyioKeH Ha HIDKHEW TpaHulle, ocie
4ero TeMIieparypa HadmHaeT yobiBath 10 —70° unu —80°C .

UYerBepTslil «3Taxk» — Tepmocdepa. Bo3ayx euie cuibHee pa3pekeH. 3/1eCh HEBHJAHHAs
xapa — 1000-2000 rpaxycoB Llenbcus.

[IaTeIit «3Tax» — 3k30cdepa, T.e. BHELIHAA 0007104Ka arMocdepbl. Boicora atoro ciost 500-
600 kM. Bo3ayx 31ech pa3pekeH enie CuibHee, 4eM B Tepmocdepe. Temmneparypa Bo3ayxa, Kak U B
TepMocdepe, 31eCh BBICOKA U MPOCIEKNUBACTCS a0l POCT TEMIEPATypPhl C BEICOTOM.

Mpl kuBEM Ha JHE BO3AYLIHOIO OKeaHa. BciencTBue cBOEW TAKECTH BEPXHHE CIIOU
BO31yXa, MOJAOOHO BOJE B OKEaHe, NABAT Ha HWKHUE CJIOM W CKUMAIOT UX. BO3MyIIHBIN CIIOH,
npuieralomuid Kk 3emie, MMeeT HauOosblIyl0 IUIOTHOCTh. Bcee Tenma, Haxopsimuecs Ha 3emuie,
UCTIBITHIBAIOT ~ J1aBleHue Bceil armocdeprl. Ero Has3pBaloT arMocdepHBIM — JaBICHHUEM.
ATMochepHOe [aBleHHE YMEHbIIAeTcsl ¢ BBICOTOW. Tak, arMocdepHOoe HaBleHHE Ha BEPXHHUX
dTa)kax BBICOTHOTO 3/1aHUS MEHbIE, 4YeM Ha mepBoM JdTaxke. [ns u3mepeHus armocgepHoro

JABJICHUS UCTIOJNB3YIOT MpuOopsl. ONKH U3 HUX — OapoMeTp-aHEepOu/I.
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3aoanusn:

1. IIpoBeauTe SKCIEPUMEHT M MONpoOylTe OOBACHUTH Habmromaemoe sBieHue «Boma B
HIEPEBEPHYTOM CTaKaHey (pHc.2).

Haneiite B crakan Bomy [0
camoro kpas. IIpukpoite crakaH
JUCTOYKOM  IUIOTHOH  Oymaru W,
MIPUIEPKUBAST Oymary  Ja/IOHbBIO,
OBICTPO TEpEeBEpHHUTE CTAaKaH KBEPXY
nHoM. Temepp ybOepute nanoHs. Bona
U3 CTaKaHa HE BBUIHETCS.

2. JlaBnenue armMocdepHOTro

BO3lyXa Ha 6yMary OoJIbIIIe JAaBJICHUA

BOAbI HAa HCC. HpO,I[OJDKI/ITC MIPEAJIOKEHNUE CJIOBaAMHU U3 OIMMCAHUA SKCIICPUMECHTA! «Boz[a n3 CTaKaHa
HC BBUJIMBACTCH, IIOTOMY 4TO...»

3.3anonHuTe TAONHUITY, UCTIONB3YS HHPOPMAIHIO, COJEPKAIIYIOCS B TEKCTE.

PucyHok 2
HasBanue cnoeB, U3 KOTOPBIX Bricora cnost Hax ypoBHEM Oco0eHHOCTH U3MEHEHUS
COCTOUT armocdepa Mopst TeMIepaTyphbl

4. ITpuBeauTe MpuUMepsl MPOSIBICHUS aTMOC(HEPHOTO JaBJIEHUsS] BOKPYT Hac.

5. IlpounTaiiTe TEKCT M BCTAaBbTE MPOIMYIIEHHBIE CIIOBA:

Haxomsice Ha BBICOKOM Trope, aJbIUHUCTBl 3aBUHTUJIM KpPBIIIKY IIyCTOM IUIACTMKOBOM
Oytbutkn. Korga OHM CHYCTHIIMCH K TIOAHOXKHIO TOPBI, TO OOHApYXWIH, YTO CTEHKH OYTBIIKH
HEMHOTO CMSTHI U BJaBlieHbl BHYTpb. byTbulka Obla 3aKkphiTa, W TeMmIeparypa Bo3jlyXa B Hel
ocTaBajach MMOCTOSIHHOM, Ce10BaTeNbHO, AaBJICHUE BO3AyXa B OyThUIKE HE MeHsUI0Ch. CHapyXH Ha

OyTBUIKY JeicTBOBaIO nasneHue. Ilo Mepe cmycka ¢ ropsl

JaBJICHUC N IIOCTCIICHHO C)KHMMAJI0O CTCHKH 6YTI>IJ'IKI/I.

Tema 7. Yuuxkanonocms nianemul 3emis. Ycioeus 071 CyuieCmeo8anus Heu3Hu Ha
3emne. Ceoiicmea Hcugvlx Opeanu3mMos
«Bce mbl naccasxcupvl 00H020 Kopablis no umeHu
3emna, a 3nayum, nepececms u3z He20 NPOCMO HEK)-
0a. Bom nouemy 6ce owcumenu niaemol OONHCHYL
coobwa cnacams ce0ul 0OwULL O0OM»

AmntyaHn ne CeHT-DK3101Iepu
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Bonpocul ona oocyymcoenusn:

— CornacHsl 11 BHI ¢ (hpaHiry3ckuM nucatenem? [Touemy?

— O 4ém 3acTaBieT 3aJyMaTbCsl 3TO BbICKa3bIBaHUE?

— Kaxkue npobnemsl, KoTOpbie TPeOYIOT OT JIt0JIeii HEOOXOAUMOCTH «cIacaTb CBOM OOIIMIA
JIOM», BBl MOKETE Ha3BaTh?

— Ilouemy 310 BhICKa3biBaHuE cTano snurpadom 3ausatus? O yem Oynem roBoputb? BaxHo
JIM 3TO JIJIs Bac, o4emMy?

Texcm Ona umenusn:

VYHHUKaIbHOE pa3HOOOpa3ue MOBEPXHOCTH 3€MJIM MPOSBISLETCS HE TOJBKO B YepEIOBAHUH
BOJIBI U CYIIU. 3eMHasi IOBEPXHOCTh — OFPOMHAsi MO3auWKa W3 TMTaHTCKUX PaBHUH M BBICOKHX TOD,
HEMPOXOIUMBIX JIECOB U MTyCThIHB, OOJBIIUX FOPOJIOB M HE OCBOCHHBIX Y€JIOBEKOM IPOCTPAHCTB.

Ha 3emie BiaensaoT 4 npupoiHbie 000I0YKU:

Jlutocdepa — tBEpaas obosnouka 3emsn. COCTOUT U3 36MHOM KOPBI U BEPXHEU 4acTU MaH-
THUH.

I'mapocdepa — Boguas obonouka 3emnu. E€ npunaro nenuts Ha MuUpoBoil OkeaH, KOHTHU-
HEHTaJIbHbIE TOBEPXHOCTHBIC BOJIBI U MOA3EMHBIE BOJIBI.

ATMmocdepa — razoBas 000JI0YKa, OKpYKAOIIAs TUTaHeTy 3emito. BHyTpeHHs s ¢€ moBepx-
HOCTb MOKPBIBAET rUApoc(epy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSS TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHUYECKOT'0 ITPOCTPAHCTBA.

Buocdepa — o6onouka 3emin, 3acenéHHas JKUBBIMH OpraHU3MaMH, HAXOJSIIASICS O] UX
BO3JICUCTBUEM U 3aHATASI MPOAYKTAMHU UX KU3HEACATSIbHOCTH.

I'maBHas 0COOECHHOCTL 3€MIIM — TO, YTO OHA SIBJISIETCS MIAHETOM KU3HU. 371€CH CIOKHUIHCH
HEOOXOIUMBIE YCIIOBUS JJISl CYIIECTBOBAHUSI )KUBBIX OPTaHU3MOB:

— aTtMocdepa 3eMiIH IPOIyCKaeT JOCTaTOYHOE KOJIMUYECTBO COTHEYHOTO CBETA,;

— HEBMJIMMOE MarHUTHOE I0JIe B HEApax 3eMJIM 3alIMIIAeT €€ OT BPEIHOT0 KOCMUYECKOIO
W3IIyYCHUS;

— BOJa Ha 3emJie CYIIECTBYET B 3-X COCTOSIHHSIX: Ta3000pa3HOM, TBEPIOM U KHUIKOM;

— pacTeHHs], BOHUKIIIKE Ha CcyIie 3eMIH, YBETUYUIN KOJIMYECTBO KHCIopoia B aTMocdepe.

3aoanusa:

1. Odopmute nHGOpPMAIHIO, COAEPHKAIILYIOCA B TEKCTE, B BUAE TAOIUIbI UITH Ipad-CXEMBI.

2. Kak BBl MOXeTe MOydacTBOBAaTh B OXpaHe MHUPOBOTO OKeaHa OT 3arpsi3HEHUS, BeIb 0
onmmxkaiiero mops 6onee 1000 kunomeTpoB? CocTaBbTe BOSMOXKHBIN TUTAH JEHCTBHIA.

3. BeimenuTe OCHOBHYIO MBICIh B HHUIKEIIPEICTABICHHOM TeKcTe. [IpeaioKuTe 3aroioBok

TCKCTA.
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COJ'IHI_IG Urpact O4CHb GOHLH_IYIO POJib B KU3HU Hallel ITUIaHEThl — OHO MCTOYHMK CBETa U
teruta Ha 3emuie. CONHIIE OCBEIIAET U COrPeBaeT Hally IUIAHETYy, 0e3 ATOro He Oblia Obl BO3MOXKHA
JKU3Hb Ha HEW HE TOJIbKO YeJIOBEKa, HO Jake MUKpoopranu3moB. CoJiHIIe — TJIaBHBIM (XOTS U He
€MHCTBEHHBIN) IBUTATEIh MPOUCXOASIINX Ha 3eMie POIIECCOB.

4. BcraBbTe NMPOIYIIEHHBIE CI0BA:

3naueHue arMochepsl s )KU3HU Ha 3eMIie:

- OT MECTCOPHUTOB N OITACHOI'0 KOCMHNYCCKOI'0 U3JTyUCHUA,

- TCIIJIO B HOYHBIC YaChI,

- JKHUBBIC OpTaHHU3MBbI HGO6XO,I[I/IMLIM AJI AbIXaHWUA KUCIOPOAOM,

- YIJIEKUCIIBIN a3 JJIsl TUTaHHUS PACTEHUI;

- uepes COBEPIIAETCS KPYTOBOPOT BOJIBI.

5. CocrtaBbTe BOIIPOCHI K CIEAYIOIIEMY TEKCTY.

XKusoii mup oueHb MHOroooOpazeH. CyIiecTBYeT OKOJIO 2 MJIH. BUAOB >KMBOTHBIX, OKOJIO
500 TBIC. BHIOB pAaCTeHUH, COTHH THICSY TPHOOB, THICSYM BUIOB U eIlle OOJIbIIe MTaMMOB OaKTe-
puii. MHOTHE BUBI emie He onrcaHbl. CTPYKTYpHAs! CJIOXKHOCTD, THITBI TUTAHUS, KU3HEHHBIC ITHK-
JIbI, UICTOPHYECKUI BO3pACT ATUX TPYMII OPraHU3MOB OYEHb CHIIBHO pasnuyarorcs. Ho Bce opra-
HU3MBI JIOJDKHBI UIMETh HEUTO 00Ilee, YTO OTINYaI0 Obl UX OT HEXHUBOW MPHUPOJIBL. ITO OOMEH Be-
IIECTB M DHEPTUH, CIOCOOHOCTh K Pa3MHOKEHHUIO U Pa3BUTHIO, H3MEHYMBOCTh M YMEHHE MPUCIIO-

cabIuBaThCS K YCIOBUSAM CPEIB.

6 xnacc
Tema 1. Teno u sewyecmeo. @opma, 06vém, niomunocms. Macca. Hzmepenue maccol me.
Eounuuvt maccol

Texcm Ons umeHnus:

Ou3nKU Ha3bIBAIOT (U3MYECKUM TEJIOM WM MPOCTO TEIOM JHO0O0W MpeaMeT. ITO MOXKET
OBITH YETIOBEK, aBTOMOOMJIL, 3eMJIsI, OKpYy>Karolas ee armocdepa u Jaxe TyMaH, 00pa3yroIIHics u3
BOJISTHOTO T1apa MPH KUTICHUHU BOJIBI.

Jro6oe (uszmueckoe TeI0 COCTOUT M3 OAHOTO MM HECKOJIbKUX BellecTB. MHorma Ha3BaHue
BEIIECTBA OTPAKAETCS B HA3BAHUU TeJa: HAIPUMEP, Mbl TOBOPHM: «MEIHBIH MPOBO, CTEKIISTHHBIN
CTaKaH, MeTAJUTMYeCKas Wria, (asHcoBas Tapeyika, Pe3MHOBBIM Ms4, JoXxAeBas Karisi. CBolcTBa

BEI[ECTBA U3y4YaeT HE TOJIbKO (PU3MKa, HO U OJMU3Kas K HeW HayKa XUMHSL.

Kamnoe (I)I/I3I/I‘-ICCKOC TCJIIO UM ABJICHUC XAPaAKTCPHU3YCTCA

onpefeNeHHbIMA (U3NYECKUMU BETUYMHAMU. BOT HEKOTOpBIE MpUMEpHI
(bU3MYeCKUX BEIMYMH: Macca, CKOpOCThb, 00BEM, BpeMs, TeMIeparypa,

JJIMHAa.
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[Ipu n3yueHuu TeN U SABJICHUN HEOOXOIMMO MPOU3BOAUTE U3MEPEHUs (PU3NUECKUX BEINUMH.
Kaxnyo ¢usnyeckyio BEIMYMHY H3MEPSIOT B ONPEACTICHHBIX EIUHHIAX, KOTOPbIe Ha3bIBAIOT
eIMHUIIAMU M3MEpEeHMs NaHHOM BenunuuHbl. Hanmpumep: ¢usnueckas BennurHa — macca. Exunuia
U3MEpEeHHs Macchl — Kuiorpamm. [IpumepHo Takyro Maccy UMEeT OAMH JHUTP BOABL. ITO OCHOBHAs
eIMHUIIA U3MEpeHusi Macchl. ECTh emie He OCHOBHBIE: IpaMM, MHJUIMTPAaMM, TOHHA, IIGHTHEP.
Cawmblit TpocCToii CrIoco0 ompeeNieHHs MacChl Tela — B3BEIIMBaHKE Tena (puc.3).

PucyHok 3 [Ipu B3aUMOAEHCTBUU TEJN, HMEIOIIUX PA3HYH MAacCy, CHUJIbHEE
U3MEHUTCSl CKOPOCTh TeJa, UMEIOIIET0 MEHBIIYIO MacCy.

XapakTepuCTUKOW BellecTBa fABIsETCS (¢u3MyYeckas BeIMYMHA IUIOTHOCTh. [LIoTHOCTH
BEIIIECTBA paBHA OTHOLICHUIO MacChl OTHOPOHOTO TeJa, COCTOSAIIETO U3 3TOTO BEIIECTBA, K 00beMy
tena. C IUIOTHOCTBIO PA3NUYHBIX TBEPABIX, KHUIKUAX TEJ M Ta30B BbI MOXKETE MMO3HAKOMHTHCS MPU
MOMOIIIM CIIEIUATBHBIX TAOIUII.

Bonpocul ona oocyrsncoenusn:

- O yém roBopurcst B TekcTe?

- Uto HOBOTO y3HAIHN?

- ['ne u xorma BbI CMOKETE BOCIIOJIB30BATHCS ATUMU 3HAHUAMU?

3aoanus:

1. Chopmynupyiite ocoOeHHBIE CBOICTBA BOJIbI, OMUCAHHBIC B CICAYIOLIEM TEKCTE.

Bona — oaHO U3 caMbIX paclpoCTpaHEHHBIX BEIIECTB Ha 3eMJie, OJIHAKO €€ CBOMICTBa BO
MHOTUX OTHOIICHUSX SIBISIFOTCS UCKJIIOUUTENbHBIMU. Hampumep, MIOTHOCTh MOYTH BCEX BEIIECTB
B TBEPJIOM COCTOSTHUU OOJIbIIIE, YeM B )KMJIKOM. Bosa siBIsieTCsl BaXKHBIM HCKITFOUEHUEM — TUIOTHOCTD
npaa cocrasisier 0,9 OT IUIOTHOCTH BOALI. DTO, Ka3ajoCh ObI, MaJlo€ OTIWYHE MIOTHOCTH JbIa OT
TUTOTHOCTH BOJIBI pa3pylIaeT TOPHI: MOTABINasi B TPEIIMHBI CKaJl BOJA 3aMep3aeT U, MPEBPATHBIIUCH
B OoJiee «0ObEMHBIN» JIe]l, pacIIupseT UX.

2. «lomamrnss nabopatopusy:

TpeOyercs cpaBHUTH MJIOTHOCTh CaXapHOIoO MECKa U MJIOTHOCTh PEYHOTro necka. Onummure,
Kakoe 00O0pyJOBaHUE HEOOXOMUMO JUIsl TIPOBENEHUS SKCIIEPUMEHTA, KaKHe JCHCTBHS BbI JOJDKHBI
BBITOJIHUTD, KAKUE U3MEPEHUS TPOU3BECTH.

3. Beinummre U3 TeKcTa nepeyrcieHHble (u3nYecKre Tela B Ta0MuIly. YKaXXHTe BEIIeCTBO,

N3 KOTOPOI'O COCTOUT KaXK10€ (1)I/ISI/I‘ICCKOG TECJIO.

duznueckoe TEIO BemiectBo

4. «Buumanue, cMepTenbHbIH HoMep!» - Tak OOBSBISIOT IMPKOBON HOMEp, MMOKa3aHHBIN Ha

PUCYHKE. Ha camom 1u nene oH tak omaceH? BrIckaxkuTe u O6OCHYI7ITC CBOE€ MHEHHUE.
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Tema 2. Cmpoenue eewyecmea. Amomut u monexynvt. Mooenu amoma.
Texcm Onsa umenus:
[IpenmonokeHue, 4TO BEMECTBO COCTOUT U3 MEJIBYANIINX HEBUAMMBIX IIa3y 4acTUL, OJHUM
U3 MEPBBIX BbICKA3aJ ApeBHerpedeckuil yuenblil Jlemokput. OH Ha3Baja 3TU yacTUllbl aToMamu. Bee
OKpPY’KarOIlIME HAC TeJa COCTOAT U3 aTOMOB.
ATOMBI 00BETMHSIOTCS B MOJIEKYIbl. Ha pucyHke n300paskeHbl MOJIEIIH MOJIEKYII HEKOTOPBIX

BCIICCTB.

Ce

Monekyna sodopoda MoneKyna Kucaopooa MoneKyna 800bi

Mornekyna BOIbl COCTOMT M3 ABYX aTOMOB BOAOpOAAa M OJHOro aroma kuciopona. llpu
KOMHAaTHOW TeMIIepaType BONOPOA M KUCIOpOoA — ras3bl. Boma ke Npu KOMHATHOW TeMIleparype
HAXOJUTCS B )KUJIKOM U Ta3000pa3HOM COCTOSTHUM (BOJISHOM map).

Wntepecno! Ecam Bce Tema COCTOAT M3 MOJEKYJI, TO IOYEMY Teja KaxyTCs Ham
cromrHBIMU? OTIBITHBIM TOATBEP)KICHUEM MOJIEKYISIPHOTO CTPOEHHS BEIIECTBA CTAJO OTKPBITHE
bpoyHoBckoro naBmxeHus. MoseKynbl BeleCTBa HENPEPHIBHO ABMXKYTCS. MOJEKylbl BEIECTBa
NPUTATUBAIOTCS U OTTAJKUBAIOTCA APYT OT Apyra. B razax Mojekysbl HaXOAsTCs APYyT OT JIpyra Ha
paccTOSHUAX, MHOrO OOJBIIMX pa3MEpoB CAMHUX MOJIEKyld. B KHAKOCTAX M TBEpABIX
KPUCTAJUINYECKUX TeJaX — Ha PAcCTOSHUAX, CPaBHUMBIX C pa3MepaMmu Mojekyl. Ho B TBepabix
TeJIaX pacIoJIOKEeHHE MOJIEKYNl YNOpsIO4eHHOe, a B ra3ax M *KHJIKOCTAX — OecropsaouHoe. ['a3
3aHHMMaeT BeCh MPEIOCTABICHHBIN eMy 00bEeM.
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B nagane 20-ro Beka y4yeHblE yCTAaHOBUIJIM, YTO aTOM SBJISIETCS COCTaBHBIM: B HEM €CThb
4Ype3BbIYaiiHO MaJI0€ aTOMHOE AP0, BOKPYT KOTOPOTO JBUXKYTCS AIIEKTPOHBI.
/" @ B nanpHelmeM BBIICHUIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTaBHOE:
f O Y OHO COCTOMT U3 MPOTOHOB U HEUTPOHOB. Mojenb aroma BOIOPOAA BBIIVIAIUT
/  Tak: B IIGHTPE arOMHOE AP0, BOKPYI HEro Mo OpOHWTE BpallaeTcss OIUH
\,__ / ANEeKTPOH (puc. 4). ATOMBI Pa3IMYHBIX BEIIECTB UMEIOT PA3HOE CTPOCHHUE.
PucyHok 4

3aoanusn:

1. Uto6b1 MOXKHO OBUIO YBHIIETh MOJEKYIy Macia HEBOOPYKEHHBIM IJIa30M, €€ MPHUILIOChH
OBl yBEITMYUTh B MIJUIHOH pa3. Kakum Obl cTanm TBOW pOCT, €ciu Obl Thl YBEIHYHIICS B MUJUTHOH
pa3? Haiiqure Ha KapTe MHpa HECKOJIBKO CTPaH, HA TEPPUTOPUU KaKIOM M3 KOTOPBIX KaXKIbIi W3
Bac MOT ObI B TAKOM CJIy4ae YMECTUTHCS, €CIIM Obl 3aX0TeJ IpUiieyb?

2. OmHa MOJIEKyna YITIEKHCIIOrO ra3a COCTOMT M3 OJHOTO aroMa yIliepojia W JIByX aTOMOB
KHUCIIOpOJa, LEHTPbl KOTOPBIX HAXOASATCS Ha OXHOM MpsAMOM (aroM yIviepoja HaxoAWUTCs
nocepenuHe). M300pazute cxeMaTnyecky MOJIEKYIy YIJIEKHCIIOIO ra3a U M3rOTOBbTE €€ MOJENb U3
3y004YHMCTOK U IUIACTHIINHA.

3. Haiimute B TeKCTe ONMMCAaHWE CTPOCHHUS TBEPABIX TEN, JXKUAKOCTeH u TazoB. Ecmm
IPEICTaBUTh, YTO KaXKJbli YYEHHMK Kjacca — MOJIEKYJa, TO, YTO HAllOMUHAIOT YYEHUKHU KJlacca:
KPUCTAJNINYECKOE TBEPAOE TENO, JKUIKOCTh UM a3 B CICAYIOIMIMNX CUTyaLUIX:

a) B TOJITIE Y HOBOTO pacrucaHus?

0) Ha mepemene?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTh 3ajady, oTBeT koTopoi «Tonmbko rasz». Beyienure M3 mpouuTaHHOTO
TeKCTa MH(POPMALIUIO, KOTOpasi UMEET 3HaYCHUE JUIsl pellieH s STOM 3a/1auu.

5. HaiinuTe B TEKCTe KIIHOUEBBIE CIIOBA, OOBSACHSIOIINE CTPOCHUE BEIIECTBA.

6. Kakoe ciioBo smmiHee: MPOTOH, Macca, aroM, HEHTPOH, MOJICKYJIa, SIEKTPOH?

Tema 3. Tennoevie agnenua. Tennoeoe pacwmupenue men. Hcnonv3osanue seienusn

Men06020 pacuiupenus O UIMepeHus memnepanmypaol.

Texcm ona umeHuA.

B okpykaromieMm HacC MUpe IPOUCXOIAT pa3NudHble (U3HUECKUE SBICHUS, KOTOPBIC CBSI3aHbI
C HArpeBaHUEM U OXJAXJCHUEM Tell. Mbl 3HaeM, 4TO MpPU HArpeBaHUU XOJOJIHAS BOJA BHAYaje
CTAHOBUTCA TEIUION, a 3aTeM ropsueid. TakuMu cl1oBaMu, Kak «XOJOIHBIN», «TEIUIBIN» U «TOPSUHID)

MBI YKa3blBa€M Ha pPa3M4HYK TeMIeparypy Ten. SIBIeHHs, CBSI3aHHbIE C HAarpeBaHHEM WIIH
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OXJIAKICHHUEM TEJ, C UI3BMEHEHUEM TEMIIEPATYPhl, HA3bIBAIOTCS MEN106bIMU.

OOHUMH NTaJIOHBIO CTAaKaH TOPsYEro yas: TBOS pyKa HayHET HarpeBarbcs, a 4ail Oymer
OCTBIBaTh OBICTpEe. DTOT OMBIT MOKA3bIBACT, YTO NMPU KOHTAKTE JBYX TeNl Pa3HOMl Temieparypbl
MEXIy HUMHU [POUCXOTUT  menionepedoaya. ITOT BHUJ  TEIUIONEpENadyd  Ha3bIBACTCs
mennonpogoonocmyero. OAHM BeliecTBa OOJIAAAIOT XOPOIICH TEIIONPOBOAHOCTBIO (HAmpUMep,
METaJUIbl), a JAPyrue — IUIOXOW TeIUIONPOBOAHOCTHIO (HAampuUMep, LIepCTh, MEphsl MTUIL, Oymara,
po0Ka, TKaHb, Pa3IMYHbIEC TEIUION30JIALIMOHHBIE MATEPUAIIBI).

[lonepxu pyky Hax ropsuedt Oarapeeil OTOIUIGHHS — Thl MOYYBCTBYEIb, YTO OT Hee
nogHUMaeTcss Oojiee JEerkuil TEeIUIbIi BO3AYyX, KOTOPBIM HarpeBaeT TBOIO PYKy. OTOT BHUJ
TeruIonepeady, 00yCIOBICHHBIA TOTOKaMU ra3a WU KUAKOCTH, Ha3bIBACTCS KOHBEKYUEl.

Bcenomnu, kak xapko OblBaeT y ropsiuero kocrpa. Ho ecinm Mexay JMIIOM U KOCTPOM
pa3MecTuTh XOTA Obl JUCT OyMarw, JUIO0 MOYYBCTBYET X0NoJ. Tak MposBISETCS eIle OAWH BH]
TEIUIONIEepelauu — Uz yeHue.

Tel, HaBepHOE, yX€ MHOIO pa3 IOJb30BAJICS MEepMOMEmMpOM — MEAULMHCKUM, YTOOBI
U3MEPUTh TEMIIEPATYpy TeNa, CHUPTOBBIM TEPMOMETPOM, UYTOOBI M3MEPUTH TEMIIEPATypy BOJIbI B
BaHHE WM TEMIEpaTypy BO3IyXa Ha Yyiule. OTO J>KUAKOCTHbIE TepMoMeTphl. [lelicTBue
KUJKOCTHBIX TEPMOMETPOB 00YCIIOBIIEHO PACHIMPEHUEM KUIKOCTU MPH HarpeBaHuu. Temmneparypy
MBI IIPUBBIKIN U3MEPATH B Tpaaycax Llenbcus. Temneparypa 3amep3aHus BOJbI (IPEBPALLEHUS €€ B
nen) paBaa 0 rpagycam Llenbcusi, Temneparypa kurenus Boabl — 100 rpanycam Ilenscus. Tenepb

Thl 3HACllb, YTO KHUILITOK — 3TO Boaa mpu Ttemmeparype 100 rpagycos
Llenbcus.
1 . Ho cymiecTByroT U Ipyrue mkaisl, HampuMep, mkana PapeHrenra,
£f@——gr—  Peomiopa, KenppuHa.
| Ha pucynke wuso0paxeHa »HKCIEpHUMEHTAlbHAs YCTAaHOBKA, Ha

KOTOpOﬁ MOXHO HU3YYUTH IIpaBHJId, KOTOPBLIC HYXKHO CO6J'IIO,Z[8.TB npu

M3MEPEHUH TeMIieparyphbl. [IpaBmiia mpocThie: TEPMOMETP JOKEH OBITH

MTOMEIIIEH B BOAY M HE KacaThCsl THA U CTEHOK cocyaa (puc. 5).

3aoanusn:

1.3anummre PucyHok 5 HOBBIE IIOHATHS, CBI3aHHBIE C TEIIIOBBIMU
SBJICHUSAMU, B TOM nop;unce, B KAKOM OHH BCTpe‘IaIOTCH B TCKCTC.

2. Onpez[eJmTe, KaKas I/IHCbOpMaHI/ISI n3 HpI/IBe)IeHHOFO HHNXKE TCEKCTAa UMECT 3HAYCHUC IS
pelieHus npooaemMbl TyprCTOB: JKapKuM JIETHUM JHEM TYpPUCTHI B AEPEBEHCKOM KOJIOALE HaOpaiu
YHCTOM XOIOAHOW BOABL. Bomy OHM pa3nuiu B MiIacTUKOBbIE OyThUIKH. OHU MOHMMAIH, YTO BCKOPE
BOJla HarpeeTcs. TepMocaMH TYpHCTBI, K COXAJICHHIO, HE 3allaciuch, HO UM OUYCHb XOTEIIOCh

COXpaHUTh BOAY MMOAOJIbIIC XOHO}IHOﬁ, BCAb CIO TaK MMPHUATHO OCBCKUTHCA B Kapy.
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3. O0bsicHuTE NaHHBIE rpaduKa.
Ceprero nmofgapwiii JOMAIIHIOI METEOCTAHIINIO, B KOTOpPOi ObLT Tepmometp. Cepreil permin
noHaOMoIaTh, KaK M3MEHSETCSl B €r0 KOMHAaTe TeMIeparypa B TedeHue IHsS. Pe3ymprarsl cBOMX

M3MEPEHUi OH MpeacTaBui Ha rpaduke (puc. 6).

Temneparypa, (

4. Ucnonw3ys HHPOPMAIIHIO, OTPAXKEHHYIO Ha

rpaduke, YKaXUTe, KAKOe U3 YTBEPKIACHHUM SBISICTCS

S O O S

O Tl O S S

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

_—n-._-r-

b o

MOIITHBIA HarpeBarelb;

06) ¢ 16 mo 18 wacoB Temmeparypa B KOMHaTe HeE

H3MCHSIIACK,

b o o o e o ] - e R e b o

R R R e B
EE R R
- o -

-

R R

10 4 18 22 Bpewma, 4 B) Y

10 1o 12 yacoB B KOMHATe pPE3KO MOXOJIOAANO0. Pucyrok 6

5. Hcnione3ys npeuioxkeHHyo HH(opManuio, JaiTe onpeaeaeHne TOHATHS «THPOMETPY:

[IpeanonoxuM, 4TO B OTHOM U3 HAy4YHO-IIOMYJISIPHBIX TEKCTOB BaM BCTPETUIIACH CIIETYIOIIAs
bpaza «Hcnonvsosanue H08020 NUpOMemMpa NO3BONUNO HAM PEUUUNb BO3SHUKULYIO NPOOTEMY».

[TosicHeHHe 3HaueHMs CI0Ba «TUPOMETP» B CTaThe HE OBLIO, 3aTO B CHOCKAX OBLIO yKa3aHO
3HAYEHUE JBYX APYTHUX CJIOB:

[Inpomeraiurypruss — COBOKYIIHOCTh METAJUIyPTHUECKUX IIPOLECCOB, MPOTEKAIOIIMX IpU
BBICOKUX TEMIIEPATYPAX;

TMUTPOMETP — MPUOOP AJI U3MEPEHHMSI BIAXKHOCTHU BO3yXa.

3anuiuuTe OTBET, MOJIb3YICh «(HOPMYIIOID»:

Iupomemp — 5310 (pomoBoit mpu3HAK) + (BumOBOM
OTJIMYUTENbHBIN MPU3HAK).

6. C nmomortrpio nHGOPMAIIMU B MPEATIOKEHHOM TEKCTE OMpPEENIUTe, KaK Ha3bIBA€TCs CIIOCO0
TEIUIONEepeIauy, 3a CYET KOTOPOro 00ECIeunBaeTCsl KPyroBOPOT BO3AYIIIHBIX Macc.

KpyroBopoT BO3AyIIHBIX Macc Ha MOBEPXHOCTH 3€MIIM MPOUCXOIUT CIEAYIOLUIUM 00pa3oM:
TaM, IJIe TIOBEPXHOCTh Harpera CUibHEe, BO3yX HarpeBaercs ObICTpee W pacmupsiercs. Terbiid
BO3/yX MOJIHUMAETCS] BBEPX, BOSHUKAIOT BOCXOASAIINE MOTOKU BO3yXa. [loHABIINCH BBEPX, BO3IYX
OXJIQXK/1a€TCsI, CTAHOBHUTCS 00JI€€ TUIOTHBIM U TSDKENBIM; XOJIOAHBIM BO3IyX OMyCKAETCs BHH3.

7 . Ilpennoxxute CBOW PEIICHHS CICAYIOIICH HCUSHEHHOU CUMYAYULL.:

AHTOH XHBET C POJUTEISIMH B JCPEBIHHOM Jome (pHc. 7).
B npomeanryio XxoioaHyl 3MMYy ce€Mbe AHTOHA MPUIUIOCH CUIBHO
YBEJIMYUTh PACXO/bl Ha OTOIJIEHHE, MOATOMY JIETOM OBLJIO pEIIeHO

3aHATHCA YTCILNICHUEM JOMa. B CTPOUTECIIBHOM MarasuHeE IMnpeajiarajimcb
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pa3IUYHBIE TETJIOU30JISIMOHHBIE MaTepUANbL: U YTEIUICHUSI CTeH ¢ dacajga U BHYTPH JOMa; IS
YTEIUICHUSI UYepJAYyHBIX T[IOMEIIEHUH; IS YTEIUICHUS TII0JIOB; OKHAa CO CTEKIIOMAaKeTaMH,
00€CTICYMBAIOIIUME XOPOIIYIO TEIUIOH30Jsini0. Ho ¢prHAHCOBBIE BOBMOXXHOCTH CEMBH MO3BOJISUIN
BBIOPATH JIMIIb OJJMH U3 BO3MOXHBIX CIIOCOOOB yTeIuieHus foMa. Ha Kakue BOIpOCH! TOJKEH HATH
OoTBeThl AHTOH, 4TO0ObI Hambonee d(PGHEKTUBHO pEIUTh NPOOJIEeMy YTEIUICHHS JIOMA.
CdopmymnupyiiTe 3TH BOIPOCHI.

Bonpocul ona oocyscoenusn:

- YTo 1mo3BOJIMIIO BaMH CIIPABHUTHCS C 3aJaHHEM?

- Kakue 3HaHMs1, HEOOXOMUMO UMETh, YTOOBI BHIIOIHUTH ATO 331aHUE?

- B kakux emé )KM3HEHHBIX CUTYaIUAX BaM HEOOXOTUMBI OyyT 3HAHHUS, TOTyYEeHHBIC Ha
3aHATUU?

- Kakoii MO>xHO caenathb BEIBOI?

Tema 4. ITnasnenue u omeepoesanue. Hcnapenue u konoencayusn. Kunenue.

Texcm Onsa umenusn:

Bce xopomo 3Hatot, uto npu temieparype 0°C nen taetr. OnbIThl MOKa3bIBAIOT, UTO JHO00E
KPUCTAJTUYECKOE TeNO (B YACTHOCTH, JIt0OO0I MeTallT) mpeBpalaercs B >KUIKOCTh MPU HAarpEeBaHUHU
JI0 OIpelesieHHON Temrneparypsbl. [lepexos BemecTBa U3 Kpucmaniiuuecko2o COCTOSHUS B HCUOKOe
Ha3bIBAETCs IUIABJIEHUEM. TeMmeparypy, pu KOTOPOW MPOUCXOAMT IUIABJICHUE JAHHOTO BEIECTBA,
HA3BIBAIOT meMnepamypou niasieHusl.

[InaBnenue nbia 4acTo Ha3bIBAOT TasHUEM. [[si TOro, 4yToObl MPUHECEHHBIH 3UMOU C
VITUIIBI JIe]T Hadall TasiTh, OH JOJDKEH HarpeThesl 10 TeMITeparyphl IiaBieHus, To ecth o 0 C.

[Tepexon BemiecTBa M3 JKUJIKOTO COCTOSHUS B KPUCTALTUYECKOE HA3BIBAIOT KPUCMALIU3A-
yueti. Bona npu 0°rpagycoB Llenbcusi HaumHaeT 3aMep3arb, TO €CTh IpPEBpaAlIaThCsl B Jed —
KPUCTAINIUYECKOE COCTOSHME. MOXXKHO Ih cebe TpeacTaBuTh, 4YTO TPU 3aMep3aHUU  BOIbBI
BBIAEISIETCS TEMI0?

Kunkocts MOKET MPEBPATUTHCS B Ta3, Ha3bIBaeMbIi mapoM. [IpeBpaiiieHue >KuIKoCTH B map
HA3BIBAIOT Napoodpazosanuem, a peBpalleHre napa B )KUIKOCTh — KoHOeHcayuell. BoasHoi map —
3TO ra3000pa3HOE COCTOSHUE BOJIBI.

[TapooGpazoBanue, MPOUCXOAIIEE C TIOBEPXHOCTH JKUJKOCTH, HA3bIBAIOT HCIApEHUE.
Hampumep, BcrenacTBue uCmapeHUs BBICHIXAIOT JIY)KH, OOpa3oBaBIIHecss mocie aoxas. Eciam
OCTaBUTH CTaKaH C BOJOM HA HECKOJIbKO JIHEW, TO BOJIa U3 HErO MCIAPUTCS, Thl YBUIUIIB IyCTOU
CTaKaH.

[TonabmromaiiTe 3a KUIAIMKUM YaitHHKOM (puc. 8)

W3 Hocuka yaiiHuKa BbIphIBaeTcs Oenecast CTpys,
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KOTOPYIO MHOTJa OIIMOOYHO Ha3bIBalOT apoM. Ha camom ferne 3To He map, a TyMaH, COCTOSIIUEN U3
KpOIIIEYHBIX KareJeKk Bojbl. Boja B 3TUX KamelbkaxX HUCHbITala <«JIBOWHOE MPEBPAILLICHUE»: MpPU
KUIIEHUW BOJa IpeBparuiach B HEBUIUMBIA Map, a map, BbUIETEB M3 YailHUKA, B pe3yjbrare
OXJIXKICHHUSI IPEBPATUIICSI CHOBA B BOLY.

Eciy noctaBuTh KacTproiro ¢ BOAOM Ha BKJIIOUEHHYIO ILIUTY, TO Y€PE3 HEKOTOPOE BpeMS Y
JTHa KacTPIOJIM MOSIBATCS My3bIpbkH. Korna Bozma mporpeercsi HacTOJIbKO, YTO ITy3bIPBKH C I1apoM
JOCTUTAIOT MOBEPXHOCTH BOJBI, OHA 3aKUIIACT: MapooOpa3oBaHUE MPOUCXOIUT BO BCeM OObeMe
KUJKOCTH, a HE TOJBKO C €€ MOBEPXHOCTH. DTO OCOOEHHO XOPOIIO
3aMEeTHO, eciii HaOIonaTh 3a KUIIEHHEM BOJABI B MPO3PAauHOM YalHUKE
(puc. 9). Boxa 3akunaer, moToMy 4TO MPH JIaHHOH TEMIIEpaType JaBICHUE
HACHIIIIEHHUS BOISHOTO Tapa cJierka MPEeBbIIaeT aTMOC(HEPHOE JaBlICHHE.
Kunenve >XMIKOCTM TPOUCXOOUT TPHU OMpPENCICHHON TeMIeparype,
KOTOPYIO HA3bIBAIOT TEMIEpaTypold KHUIEHHs >XKUIKOCTH. Hampumep,

temrieparypa kunenus Boasl — 100 rpamycoB Llenbcus, Temmneparypa

kurnenus pupa — 35°C. Ho BBICOKO B ropax BoJa MOXKET 3aKHIIETh MPU Pucyrok 9
90°C. D10 cBsi3aHO C TeM, 4TO arMOC(EepHOe JABJIICHHUE CYNICCTBEHHO yMeHbIaeTcs. M1 Hao00poT,
€CJI JIaBJICHUE HaJ JKUIKOCTHIO YBEIMUYMBAETCS, HAIPHUMEP, KOTIA BOJA HAXOTUTCS HUXKE YPOBHS
MOpS WM B CKOpPOBapKe, KUIIEHUE TPOUCXOAUT MPH 0oJiee BBICOKOW TeMIIepaType.
Bonpocul ona oocyscoenusn:
- Kakwue TeroBble SIBICHHS OMMCHIBAIOTCS B TEKCTE?
- I'ne u xorna xaxxnaomy u3 Bac OyAaeT He0OXOMMO UCIIOIB30BaTh 3TH 3HAHUS?
- Kakoi MOXXHO caenaTb BbIBOI?
3aoanus:
1. Jlomomau cxeMy HEOOXOAMMBIMH TIOHSATHSIMH. lIpeaBapHTenbHO pacCMOTPH CXeMy
nepexofa BEIIeCTBA M3 JKUAKOTO COCTOSHUS B
razoob6pasHoe u HaobopoT (puc. 10)
2.IlpounTail TEKCT, NMPUBEACHHBIM HIDKE.
CoctaBp BOIPOC MO TEKCTY, OTBET HA KOTOPBIH

MOXET OBITb  TaKHM. «llomomy  umo

memnepamypa — niaeneHuss — OpOH3bl  HUdICE
memnepamypul niaeieHusi Meouy.

Onupasice Ha JlaHHBIE aPXEOJIOTHYECKUX
WCCJICIOBAHUM, MOXKHO CUWTaTh, YTO TEPBBIM
METaJJIOM, KOTOPBIM CTaJl MOJIb30BATHCS YEJIOBEK,

ObLIa Mmenb. Jlronu YMCJIU IUIaBUTH MCIAb CIHIC
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B 7-6-M ThICAYENETHSX 70 H.3. BO BTOPOM THICSUENETHUH A0 H.J. YEJIOBEK HAYUMJICS MPOU3BOAUTH
CIUIaBBI MEJU C OJIOBOM — OPOH3bI, KOTOPhIE HMEH OOJBIIYIO TBEPIOCTh, YEM MEJlb, 3 HEBBICOKUE
TeMITEpaTyphl IUIABJICHUS MO3BOJISIIM M3TOTOBIATH HEOOXOAMMBIE M3IeNus auTheM. He ciydaiiHo
UMEHHO OpOH3a OIpeeNnIia 3HAUUTEIbHBIN 110 MPOIODKUTEIBHOCTH JTAll Pa3BUTHUS YEIOBEUECTBA
— OpOH30BBIH BEK.

3. «omamrnss naboparopus:

Onwummre, Kak OyneTre NPOBOIUTH OINBIT, €CIM HEOOXOAMMO BBIIOJIHUTH CIIEAYIOIIee
3amanue: «MccrmenyiiTe B JOMAalIHUX YCIOBHSX: OCTaeTCs JIM TEeMIIEparypa BOIBI CO JIBOM
HOCTOSTHHOM /10 T€X TIOP, TTOKa BECh JIe]] HE pacTaeTy.

4. [IpoaHanu3upyiTe JaHHbIE B TAOIULE U BCTaBb MPOIYLICHHBIE CJIOBA B PEAJIOKEHHE:

«B alrOMHHUEBOW JIOXKKE paciiaBuTh KyCOYEK OJ0Ba, TaK Kak
TeMIIepaTypa IUIABJICHUS ATFOMUHUS , UEM TeMIIepaTypa IUIABJICHUS OJIOBay.
Tabnuna
BemectBo Temneparypa ruaBnenus (rpaaycos Llenbcust)
ATFOMUHUN 660
0JIOBO 232

5. MOXXHO JIM TIOJNIYYUTh KHUIATOK W3 cHera? W3 mepeuncieHHBIX MPOLIECCOB. Kunewue,
oxnasicoeHue, Hazpeeamue, KOHOeHcayus, NIaeleHue, KpUcmaiiuzayus, - BbIOEPUTE TOJBKO Te,
KOTOpbIe HEOOXO/IMMO OCYIIECTBUTbH, YTOOBI MOJIYYUTh KHUIISITOK W3 CHera. Pacmonoxute ux B TOH
[IOCJIEIOBATEIIbBHOCTH, B KOTOPOM OHHM [JOJDKHBI IIpOTeKarb. [IOMHHTE, 4TO CHEr COCTOUT U3
KPUCTAJIJIOB JIBJIA.

6. B *apkuii 1eHb B CTEKJISIHHBIA KYBIIMH HAIWIH JieassHo Boabl (PucyHok 1). UyTh mo3xke
Ha KYBIIIMHE MOSBUWINCH KamneiabKu BobI (PucyHok 2).

3aoanus:

1. Onumure mnmponecc, BBI3BABIIMI MOSABICHHUE KaIleJIEK BOIbI CHApYyXH1 KyBIIHHA.

PucyHok 1 PucyHok 2

2. HO‘{CMY KalleJIbKU He IMOSB/ISIOTCS Ha BHEIIHEH CTEHKE TCPMOCA, 3aAIIOJIHCHHOT'O TaKOM XKe
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JensHON Boaoi?
Tema 5.1. Ilpeocmaenenusn o Beenennoii

Texcm 0na umenus:

C [naBHMX BpEMEH CYIIECTBYET IIOBEpbE, YTO, €CIM 3arajarb >KeJlaHWe, CMOTps Ha
Na/IalouIyl0 3Be3qy, OHO 00s3aTenbHO cOynmeTcs. A 3aJyMbBIBAIMCH JTU BBl O TPUPOJIE SIBICHHS
MaJaroIInuX 3Be3] B BooOIIe o kocMmoce. [laBaiite oTkpoeM miisi cebsi, 4To e Takoe BcenmeHHas,
["anaktuka, CoqHEUHasi CUCTEMA, 3BE€3/IHBIM 10K 1b, METEOPUTHI U METEOPBHI.

Bcenennas — 3To mpocTpaHcTBO, BKIIIoYaroniee B ce0st abcomoTHo Bee: ColHile, TIaHEeTHI,
Hamy [‘aakTuky, MumMapapl Ipyrux rajaktuk. Ho uro rakoe mawa 'anakmuxa? 710 3Be3Has
CUCTEMa, B cocTaBe KOTOpoi Haxoautcs Hame CosHue. 3Be3/iHas CUCTEMAa COCTOUT U3 3BE3.
3Be3bl MPEACTaBISAIOT COOOM MIapbl U3 TOpsiYEro, Mo Oojblliel YacTH MOHU3MPOBAHHOIO, Trasa.
3Be3/bl U3JIy4aroT CBET. B Hepax 3Be3/1 MPOUCXOAUT TEPMOSACPHAs pEeaKIUsl.

Hama ConmHeunasi cuctemMa COCTOUT U3 OTPOMHOTO KOJTMYECTBA Pa3IMUHbIX HEOSCHBIX TEI, B
HeHTpe Kotopbix Haxonutcs ConHue. VIMEHHO OHO yIep’KHMBaeT BCHO «KOCMUYECKYIO CEMBIO»:
IUTAHETHI U KOMETBI, aCTEPOUAbl 1 METEOPbI, KOCMUYECKYIO MbLIb.

[Tnanetsr Bokpyr ComnHIla BpamaroTcs o opOuTaM, KOTOpbIe MPEACTaBISAIOT co00il dhopmy
3JUINAIICA — BBITSHYTOU OKPYXHOCTH. B mopsinke ynanenust or CojaHIA OHU pacrionaraioTcsl B TaKOM
nocnenoBarenbHOCTH: Mepkypuil, Benepa, 3emnst, Mapc, HOnurep, Carypn, Ypan, Hentys.
Bokpyr Bcex mimaHer, kpome Mepkypusi I BeHepbl, o0pamaroTcs X €CTeCTBEHHBIC CITyTHUKH.
CrnytHuk 1utaneTs! 3emist — 310 JlyHa. M3-3a toro, uto JlyHa — camoe OnH3Koe KOCMHUYECKOE TEJI0
[0 OTHOWIIEHHIO K 3emie, ee yAaJoch HM3Y4uTh HawiaydmuMm oOpa3om. Ha Jlyne otcyrcrByer
arMocgepa, a Ha MIOBEPXHOCTH €CTh MAaTEPUKH — TOPHbIE pailloHbl, 1 Mops. Mopsi — 3TO 3acThIBILIAs
ByJIKaHMUYEecKas J1aBa. Bbicora HekoTopbIx rop gocturaet 9 km. Temneparypa nosepxHoctu JIyHsl B
nojcoiaHeuyHor Touke okoio + 130° C. Temneparypa nosepxHocTH JIyHbI Ha HOYHON CTOPOHE OKOJIO
—170°C. Takxe ecTb OTpOMHBIE KpaTepbl, 00pa30BaBIIMECS B MECTaX yIapOB METEOPUTOB. 3eMiis
uMeetr auametp 12742 kM, a Jlyna — 3474 kM, 9TO IpUMEPHO B 4 pa3a MEHbBIIE NUAMETPa 3EMIIH.
Huamerp Connua pasen 109 nuamerpam 3emiu.

Memeopul — siBneHUs, HAOMIOAAIONIMECS B BUJIE KPAaTKOBPEMEHHBIX BCIIBIIIEK, BOZHUKAIOIIHE
IpU CTOPaHHWU B 3€MHOM arMocdepe MEIKUX METEOPHBIX OOBEKTOB (HampuMep, OCKOJIKOB KOMET
WJTU aCTEPOUIOB).

Crnenyet pa3nnyarh METEOPHI U METEOPUTHL. MeTeopoM Ha3bIBaeTCs HE caM OOBEKT (TO €CTh
METEOpHOE TeJo), a sIBIIEHHE, TO €CTh €ro CBETAIUMCS cied. DTo siBIeHHE OyleT Haz3bIBaThCs
METEOpOM HE3aBHUCHUMO OT TOT0, YJIETHT JIM METEOpPHOE TeJ0 M3 arMoc(epbl B KOCMUYECKOE
IIPOCTPAHCTBO, CTOPUT JIM B HEW WJIM yHaJeT Ha 3EMIIIO B BUJIE METEOPHTA.

Memeopum — TeO0 KOCMHUYECKOTO MPOUCXOXKICHHS, YIaBlIee Ha IMOBEPXHOCTh KPYIHOTO
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HeOeCcHOro 00beKTa.

36€30HbIM  UMU  MemeopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TOTOK  OOJBIION
MHTECHCUBHOCTH.

[Tocne Bbicanku amepukaHieB Ha JIyHy oyeHb MHOTHE JIIOAM Ha IUIAHETE BEPUIIM, YTO B
Hauane XXI Beka yke HUKOTO He OyAyT YAMBIATH IyTEHIECTBUS B KOCMHUYECKOM MPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpHOCTH €Ille OuYeHb Janeko. HecMoTps Ha aKTUBHYIO J€ATENbHOCTD,
BEAYIIYIOCS B 3TOM HAINpaBICHUM, B ONMKaillliee IECATUICTHE BPs JIM yOAcTCs peaan30BaTh
noJoOHBIN cueHapuid. bnarogapss M3yuyeHUI0 KOCMHUYECKOTO IMPOCTPAHCTBA MOXKHO HE TOJIBKO B
OyIyleM OpraHW30BbIBaTh IOJIETHI Ha JpyTrUe IUTAHEThl, HO M YIy4YIIUTh >KU3Hb Ha 3eMmile.
HccnenoBanuss B 3TOW OOJIACTH TO3BOJSIIOT MOJYyYaTh LIEHHBIE CBEIEHHS, CIOCOOCTBYIOIIHE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocyrsncoenusn:

- O 4éM roBopuUTCS B TEKCTE?

- Uto HOBOTO BbI Y3HAIH?

- I'ne u xorzia BB CMOXKETE BOCIIOJIB30BATHCSI 3TUMH 3HAHUSMHU?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TENECKONMOB Ha 3emiie M pa3MelIeHHE KOCMHUYECKHX
TEJIECKOMOB, TakuX, kKak «XABBJI», Ha oK0103eMHOI OpOUTE, CTOUT COTEH MHJIJTMOHOB JIOJIAPOB.
[TpuBenuTe apryMeHTHI «3a» M «IIPOTHB» HEOOXOIUMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpar Ha
ACTPOHOMHUYECKHE HCCIIEOBAHUSI.

2. [IpennonokuM, BBl y4acTByeTe B MPOEKTE CTPOUTENHCTBA JYHHBIX OoOMTaeMmbIx 0a3. Ha
KaKhe BOIPOCHI HY)KHO HAWTH OTBETHI, MPEXKIC HYeM HadaTh CTPOUTENBbCTBO? Chopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

3. Bemmummre U3 TEKCTa TPpU CYIIECTBEHHBIX MPU3HAKA, IO KOTOPHIM HEOECHOE TeI0 MOXKHO
OTHECTH K 3BE3/aM.

4. VickmrounTe JIMIITHEE TIOHSATHE B psiy: 3Be3/bl, Beenennas, [Nanaktuka, 3eMisi, JBUTATENb,
MeTreoput. OO0CHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHI, MO0 OTBETaM Ha KOTOPBIE BBl CMOXKETE MONYYUThH MPEACTABICHHE O
cTpoeHnn BeeneHHoi.

6. Ha ocHoBe wuH(popMaIuu, TMOTYYCHHOH W3 TEKCTa, CIEIalTe BBIBOA O TOM, KakKHe
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTHKH.

7. IlocTpoiiTe amMarpaMmy, TO3BOJSIONIYIO OILIGHUTh COOTHOIIEHHE pa3smepoB ConHIIA,
3emuu, JIyHbI.

Tema 5.2. Mooenwv Conneunoii cucmemol. Hzyuenue u uccieoosanue Jlynot.

Hccneoosanun onuncainmux naanem — Mapca, Benepol
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Texcm Onsa uzyuenus:

Cmpoerue ConkeyHou cucmems! Hama Conneunas cucreMa COCTOUT U3 I[€H-
TpanbHOTro Tenma CoHIla U TJIaHET, KOTOPhIE BpaIarT-

cs mo cBouM opOuram Bokpyr Counip (puc. 11). Uem

Iemnn

Qomrep Carypn  Ypaw Henrtyw '
é Q - N Gxe k CoNHIly pacrosioKeHa IIaHeTa, TeM ObIcTpee
JBUKETCSI U MEHBIIIE BPEMEHH OHA TPATUT HA OJHH
006opoT. Becero Bokpyr ComHila Bpamaercst 8 IiaHer.

CBou MMEHA IJIaHETHI IOJIY4YHIIN B YECTHh PUMCKHUX 60-

Pucymon 11 roB. Mexay opoutamu Mapca u FOnurepa HaxoauTcs

MOSIC aCTEPOHJIOB, 3a opOuTOi HenryHa HaxoauTes 1mo-
sc Kotinepa u 3a mosicom Koiinepa, BeposiTHO, pacmonoxeHo obsiako Oopra. PaccMoTpuM OCHOB-
HbIE XapaKTEPUCTUKH ILJIAHET.

OpOuta nnanetrsl Benepa Bropast or Connua. ['on na Benepe amutcs 225 cyTok, a OauH
000poT BOKpyT ocu 243 cyTok. B ornuuue ot apyrux rmianer, Benepa Bpaiaercs B CTOPOHY IPO-
THUBOIIOJIOKHYIO CBOEMY JIBUJKEHUIO 10 opOuTe. BeHepy mHoraa Ha3pIBalOT «cecTpoil 3emiiny, Io-
TOMY 4TO 00€ TIAHETHI MOX0XKHU pa3MepaMu, CUIIOHN TsKeCTH U cocTaBoM. OJTHAKO YCIOBHSI HAa IBYX
IUTaHeTax O4YeHb pasHble. ATMocdepHoe naBneHue Ha Benepe B 90 pa3 Ooibliie 3eMHOTO U COCTOUT
Ha 96% W3 yrIeKUCIIoro ra3a. YTJIEKUCIbIH ra3 co3/1aéT MapHUKOBEIH 3()(eKT, MoAToMy BOIM3H TTO-
BepxHOoCcTH Beneps! temneparypa okoisio 450°C! [loBepxHocTh BeHepsl 3akpbiTa rycTbIMU 00J1aKa-
MU, COCTOSIIIMMU U3 Kareslek cepHod KuciaoTel. B armochepe Benepsl MonHum ObIOT B /1Ba pasa
qale, yeM B 3eMHOM. [Ipupozaa Takoi 351eKTpu4ecKoil aKTUBHOCTH IT0KAa HEM3BECTHA.

N3-3a miotHO#M aTMOcdhepsl OCBEMEHHOCTH Jake B TOJIJIEHb O4YeHb ciiabas. Ha moBepxHocTn
Beneps! 00HapyKEHBI THICSYH JIPEBHUX BYJIKAHOB, M3BEPraBIIUX JIaBY, Pa3IOMBbI, TOpsI (puc. 12).

PucyHok 12 Camas 3HaKoMas M camasl U3yY€HHas IJIaHeTa —
3emuis. 3emiis, B oTanuue oT Mepkypus u Benepsl, nme-
€T OJINH €CTEeCTBEHHBbIN cIyTHUK — JIyny. Paguyc JlyHbl
Bcero B 4 paza MeHbie paauyca 3emiu. [loatomy 3em-
JII0 4aCTO HAa3bIBAIOT «JBOMHOM IiaHeTron». [lomHbii
o0opot Bokpyr 3emiau JlyHa coBepuaer 3a 27,3 CyTOK.
3a 370 xe Bpems JIyHa nemaet oauH 000pOT BOKPYT CBO-
el ocu, MO3TOMY OHa MOBEPHYTA K 3eMiie BCEraa OJIHOU
cropoHoil. Ha BuguMon cropone JIyHbI MHOIO TEMHBIX

Y4acTKOB, MX Ha3biBatoT Mops. Hampumep: Mope [lo-

xaeit, Mope Scnoctu, Okean Bypb. JIyHHbIE KpaTephl MOIy4YUId UMEHA U3BECTHBIX Y4E€HbIX. Ca-

MBIMU KPYITHBIMU KpaTepaMmHu ¢ JydeBou cucteMont sBisitoresa Tuxo, Kemnep u Konepuuk. I'opHbie
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XpeOThI MosTyuniIu Ha3BaHUs 3eMHbIX rop (KaBkas, Anbnsl, [Tupenen u ap.). Ha obpatHoii cropone
JlyHbl Mopeil Maso. 31ech MHOTO KpaTepoB, Ha3BaHHBIX B UECTh 3HAMEHUTHIX Jtojel 20 Beka. 13-3a

Majioro TsaroteHus Ha Jlyne et armocdepsl.

Sotnc Deimscs
poccssmue o w3800 vme  Mapc ITnanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora
Pamenpas 102127 - AR F IR LT

BOIHBI 3a KpaCHOBAaTblil OTTEHOK, OOYCIIOBJICHHBIN
HaJM4MEeM B KOpe OKHUCIIOB kene3a. [inanera umeer nBa
HEOOJIPIINX CIYTHHKA HenpaBuiIbHON (opmbr Poboc u
JleiiMoc («cTpax» M «y’Kac») — CIyTHHKH BOWHBL Ha
Mapce ectb armocdepa, naBiaeHue kotopoir B 150 pa3

cnabee 3emHoro. Ilostomy Ha Mapce OombIIOH

nmepenaa  temmeparyp or +25°C  jmo  -125°C.
PucyHok 13
[IpumeuarenbHOlt 0coOeHHOCTBIO Mapca sBiseTcs
OTpOMHBIN KaHbOH Mapunep qmno# noutu 5000 kM, mmpuHoit 10 200 kM u riyounoi a0 5 km. Ha
Mapce HaxoauTcsi camasi Beicokasi ropa B CoiHeuHOM cucteme — ByiakaH Onumi BeicoToit 27 kM. B
KoHIIe 19 Beka uTanbsiHCKUM yu€HbIl Ckuanapenin oOHapy>Kuil B TEJIECKOIN JIMHHUU, Ka3aBLIMECS
HOYTH MPSIMBIMH, KOTOpbIE OH Ha3Ball “MapcHaHCKMMHU KaHanamu’. C Tex mop ydyéHble IMBbITAINCh
HaiiTu xu3Hb Ha Mapce. V3MeHeHue 1Bera noBepxHocTd Mapca y4€Hble CBA3BIBAIM C POCTOM
pacTeHHid M CMEHOM BpeMEH roga. PeanpHOCTH OKasamach npo3andHed. Hax moBepXHOCTBIO
TUTAHETHI YacTO JYIOT CHJIBHBIE BETPHI, CKOPOCTh KOTOPBIX 1oxomuT 10 100 m/c. HeGomnpimas cuia
TSDKECTH T03BOJISIET JJaKe Pa3peXEHHbIM MOTOKAaM BO3[yXa MOJHMMATh OTPOMHbIE OOJaKa MbUIH,
o0pasys meuieBsle Oypu. B 70-x romax mpouioro Beka ObUIM OOHapy»KeHBI pyciia peK, KOTOpbIe
OKa3aJKCh BBICOXIIMMHU. B Hacrosiee Bpems Boja Ha Mapce oOHapyXeHa TOJbKO B BUJAE JIbJA,
KOTOPBIM HAXOAUTCA B MOJSPHBIX IIankax. JKu3Hb Ha Mapce Tak ¥ He 0OHapy»eHa HU B MPOILJIOM,
HU B HaCTOSILIEM.
3aoanusn
1.Mcnionb3ys TeKCT U TabIMILy, ONpeIenTe, Ha KaKue JIBE IPYIMIbl MOXKHO pa3AeuTh BCe

TJIaHETHI 110 uX Macce. CBOE perieHuit 000CHYyHTE.
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OCHOBHbIE XapakTepucTuku nnaHetr ConHeYHou

CUCTEMbI

MNnaHeta | Amamere | Macca | Opserams | Nepuon 'Cy'nm ‘
| MW odpatue

ARWYE, 2.
| PRS2 wun, ner

Mepkypuin| 0,38

2.BHUMarenpHO paccMOTpUTE N300paskeHNs Ha pucyHke. HazoBuTe rianeTsl, 0ObsCHUTE

CBOE peuieHue.

lNMnaHeTbl 3eMHOM rpynnbl

© *

0% o

0,53 Paamepbl nnaner a8
4 paguycax 3emnm

3.CpaBHute noBepxHoctu Benepsl 1 Mapca. BHecute HaliieHHbIEe OTIIMYMS B TaOIHILY.

HpeZ[J'IO)I(I/ITe Ha3BaHUA CTOJ'I6I_IOB Ta6J'II/II_UJI.

+25°C no -125°C

Kamuon MapuHep . I'opa Onumn-
y Cambiit SonbLUOK
BynkaH ConHeyHou
cucremol

4. Onpenenure nuiIHee NoHsATHE B psiny: Okean byps, Bynkan Onumn, Kparep Kenuep,

Mope fcunoctu. O60cHYy#TE CBOE pelieHue.
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5.Bepno nu noetcs B necHe? [loaTBepan CBOI OTBET CIIOBaMU M3 TEKCTA: « Ymeeporcoarom

KocMoHasmbl u meumamenu, ymo Ha Mapce 6yoym sabionu yeecmu...»

Tema 6. Ilapcmea xcusoit npupoowvt
«Becb ocpommbLl Mup Kpyeom MmeHs, HAOO MHOU U
Nn000 MHOUL NOJIOH HEeU3BECIHbBIX MAlIH.
A 6y0y ux omxpwvleamsv 6CHO JHCU3Hb, NOMOMY YMO
9MO camoe Y8leKameibHOe 3aHAMUe 8 MUpey
B. Buanku
Bonpocul ona oocyscoenusn:
- ComnacHbl JIM Bbl C MHEHUEM MHCATENS, TToYeMYy?
- Uto 1aét KakIoMy 4eJI0BEeKY 3HaAHHUE MTPUPOJIBI?
- U3 kakux UCTOYHUKOB HH(GOPMAIIMN MOKHO MOTy4aTh HEOOXOAMMbIE HaM 3HAHUS O IpUpojIe?
Texcmul 0na umenus:
Y10 TaK0E MXH M JUIIAHKHUKH

MXu ¥ TUIIAWHUKY TOSBUJIMCh MUJITMOHBI JIET Ha3aa. OHU KWIIM €1lle BO BpeMeHa JIUH O-
3aBpOB, W MO Cel JeHb Ha BallyHax, Ha JEPEBbAX U MPOCTO Ha BIAKHOU 3eMJIe MOKHO OOHapy-
JKUTh 3TH pacTeHUs. MXH oueHb pa3HOOOpa3Hbl. Y HEKOTOPBIX M3 HHUX TEJIO PACUICHEHO Ha CTe-
0eJb U JTUCThS, 2 Y HEKOTOPBIX OHO MPEACTABIACT COOON €IMHOE TEIO0 — CIOEBHIIIE.

Mxu. HekoTopble yuyeHbIE CUMTAIOT, YTO MXH MPOU3OILIN OT 3€JCHBIX WIH OyphIX BOMIO-
pociieid, a HEKOTOpbIe YTBEPKAAIOT, UTO UX MPEIKaMH SBISIOTCS HU3IIKE NCUiIoPuTel. Tak umu
HWHaue, OOJBITUHCTBO CXOMSITCA Ha TOM, YTO MXH M JIMIIAHHUKW CTAJId TYITMKOBOW BETBBIO IBO-
moruu. To ecTh, BCEBO3MOKHBIE MATOPOTHUKH, LIBETHI U JAEPEBbS BEAYT CBOIO POJOCIOBHYIO HE
OT HHX, & OT BRIMEPIIUX NCUIO(PHUTOB.

VY MXOB M JNUIIAaHHUKOB HET ceMssH. OHM Pa3MHOXAKTCS CIIOpaMU — MEJIbYANIINMU TIbI-
JUHKaMH, HE 3aIlUIICHHBIMU O00OJOYKONW M HE COJEpX,alUMMH MUTATENbHBIX BemecTB. Coenu-
HUTHCSI «OTIIOBCKAs» M «MAaTEPUHCKas» MBUIMHKA MOTYT TOJBKO B
BoJie. M3-3a 3TOr0 UL OHA U3 MUJUIMOHOB MBUTMHOK MOXET Ipe-
BpaTUThCS B HOBOe pacteHue. ['opazno rdhdexTuBHEe qpyrou cmo-
c00 pa3MHOXKEHUs, KOT/Ia 9acTh PACTCHUS OTIESAETCS W pa3pacra-
erca. Kcratu, Tak MOTYT pa3MHOXKAaThCsl MPAKTUYECKU BCE pacTe-
Hust. OJIHAKO TaKk HOBOE PAaCTEHHE MOSABUTCS PAJIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHE KMJIIOMETPHI OT PACTEHUSA-KPOAUTEIS».

Y MXOB HET KOpHsI, €CTh JIUIIb y)X€ 3HaKOMbIE HaM BBIPO-

CTBI-PU30UbI, KOTOPBIMHU PACTCHHUEC KPCIIUTCA K 3€MJIC, KAMHIO UJIN




JepeBy. M3-3a 3T0ro MOX He MOKET MOJIy4aTb BOLY U a30T U3 IOYBbL. [109TOMY MXM IOCEIAIOTCS
B CBIPBIX MECTax, I'ZIe OHU MOT'YT BCEU IOBEPXHOCTBIO BIIUTHIBATH BOAY M IUTATEIbHBIC BELle-
CTBAa, paCTBOpPEHHBIE B HEM. Yamie BCero Mxu pacTyT Ha IIOYBE, B KOTOPOM MaJIO NUTATEJIBHBIX
BELIECTB — BEJIb 3/1eCh UM He OyAyT MeIIaTh pacTu APYyTUe pacTeHHUs.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHue. TouyHee, ero U pacTeHUEM Ha3BaTh TPy I-
HO. Benp nmumaifHUK — 3TO BOJOPOCIN U TPUOBI, )XKUBYLIHE BMecTe. | pud ymeeT BIUTHIBATH BOAY
M a30T U3 MOYBBI, a BOJOPOCIIH, KHUBYIINE HA €r0 MOBEPXHOCTH, YMEIOT OCYIIECTBIATh (DOTOCHH-
Te3, 00pa3ys U3 BOJABI U YIVIEKUCIIOTO ra3a noJ AeHCTBUEM COJHEYHOI'O CBETa yrieBoAbl. Takum
00pa3oM 3TH JKUBbIE OPraHU3MBbl OTJIIMYHO JONOJHAIOT JIpyr Apyra. 'pub u Bomopocib Tak Xo-
pOIIO MPHUCIOCOOMINCH APYr K APYry, YTO 00pa3oBald HOBOE pacTeHHE — JMIIaiHUK. Takoe
TECHOE B3aUMOJICHCTBUE HA3bIBAETCS CUMOMO30M.

Mxu 1 JIHMIIAHHAKY CYUTAIOTCS OYEHb HECOBEPILUIEHHBIMHU pacTeHUAMH. OJHAKO MMEHHO
3TO «HECOBEPILICHCTBOY» MO3BOJISIET UM XKHUTh B TAKUX YCIIOBUSX, IJ€ JH00bIE JpyrHie pacTeHUs He
CMOTyT CylecTBoBaTh. OHM JIETKO MEPEHOCAT Jaxke INIyOOKOe 3aMOpa)XMBAaHUE U IOCIEAYIOLIEee
BBICBIXaHHUE. birarogaps ToMy, 4TO MXHU M JIMIIAWHUKU HEBEPOSTHO HENPUXOTIIMBBI, OHHU PacIp o-
CTpaHEeHbI 110 Bcel miuanere. OHU pacTyT Jaxke Ha MoOepexkbsix AHTApKTUIbI! YueHble Bo3ara-

IOT Ha JUIIAHHUK OOJIBIINE HaACKbI, IIbITAsACh BbIpalllUBATb 3TO paCTCHUC B KOCMOCC.

3aoanusa:
1. BuumarenpHO paccMOTpuTe pucyHKH. C MOMOIIBIO MONyYeHHON HH(OPMAIIUU JOTOTHUTE
MPEIOKECHHUS:

Cmebenv xeowa

Cmebenv naayna
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CMOPOHOCHBIN ' NeTHWI noGer
KONOCOK |

— ‘cnopaHrn |

3weu.|yma'rb|
JINCTbA

| A
\ Ty BeCeHHUN
KOpeHb noGer

2. C TOMOIIBI0 TPUBEAEHHOTO OMKCAHMS TUICCEHU IMOMpPOOyHTE J0Ka3aTh, YTO IUICCECHb — TOXE

TpUOBbIL.
MNnecHeBble rpubhbl

Mnecexs NORBNAIWASCS Ha xneda !
ARyTiX NPORYKTaX

Tome PHGas.

MNnecaus NOXOKA HA CTYASHWCTYIO

NNERKY 1IN KYCOUBK

Gap@ra — 3NENoro, caporo, Syporo.
HexoTopbie Bigy

NNECEHN HENONBIYVIOT B ChIPORENAR 4NR
NPHGANNA ChIpY

ONPEgEnEHHOM APOMATA. MHOME BUAEL
nnecnesux rpréon

HCHONLIYIOTCA B

MHKDOBMONOTMMECKON

HTHEHOTIIOE, (HEPMEHTOR,
CTEPOUAHBIX FOPMONTE.

3.CoryacHsl Jid BHI ¢ yTBepxkaeHHEeM: «I pruOBI He pacTyT B oropoje»? O00CcHYy#Te CBOE MHECHHE.

4. Kakue u3 yka3aHHBIX POJICTBEHHBIX pAaCTeHHI mpouspactaioT B Poccun?

[Mnaynsl. CriionTHBIMU 3apOCISIMU TIPOU3PACTAIOT B XBOMHBIX Jecax Ha KaBkaze, Cubupu, JlansHem
Bocroke.

XBomu. PacipocTpaHeHbl IpakKTUUECKH 10 BCEMY 3€MHOMY IIapy, HO MPEANOYUTAIOT YMEPEHHBII
kiuMar CeBepHOTO MOTyIIapHs.

[Tanopotnuku. Berpeuatores B necax Asum, Poccun, Mekcuku, Hopserun.

71



7 kaacc
Tema 1. Monexkynapnoe cmpoenue meépovix mein, dcuokocmei u 2a3oe. /lugpgpysus 6 2azax,
HCUOKOCMAX U MEEPObIX menax

Texcmul 014 umenus:

Teker 1

BpoyHoBckoe aBukeHHe — OecropsIouHOE JBUKEHHE MaNbIX (pa3MepoM okoiio 1 MKM) ya-
CTHL], B3BEIICHHbIX B JKUJIKOCTH WM ra3e, MPOUCXOJALIEE MO ACHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKYJI OKpy»karomieit cpeasl. OTkpbiTo P. bpoyHom B 1827 r. Bunumbie TOIBKO MO MUKPOCKO-
MIOM B3BELICHHBIC YACTUIIBI ABHXKYTCS HE3aBUCHUMO JIPYT OT JIpyra U OMUCHIBAIOT CJIOKHbBIE 3UT3aro-
oOpa3Hble TpaeKTopuH. bpoyHOBCKOe BUKEeHUE He ociabeBaeT co BpeMEHEM U HE 3aBHCHUT OT XH-
MUYECKUX CBOMCTB cpeibl. ITHTEHCHBHOCTD JBMIKEHUS YBEITUYMBACTCS C POCTOM TEMIIEPATYpPhI
Cpeibl U C YMEHBUICHHEM €€ BA3KOCTU U Pa3MEPOB YaCTHULL.

B 1908r. XK. Ileppen Hauan KOIWYECTBEHHbIE HAOMIONCHUS 3a JBUKCHHEM OPOYHOBCKHX
4acTHIl o] MUKpockonoM. Kpoleunbie mapuku nouytu cepudeckoit GopMel ¥ IPUMEPHO OJMHA-
KOBOTO pa3mepa IleppeH monyuan U3 ryMMHUTyTa — COKa HEKOTOPBIX TPOMMYECKUX JEPEBLEB. JTU
KpOLICYHbIE TAPUKU OBLIM B3BEIICHHI B INIMIEpUHE, coaeprkamieM 12% Boxabl. Boopysxusmmck ce-
kyHgoMmepoM, K. Ilepper oTmeuan u MoToM 3apHCOBBIBAN (KOHEYHO, B CUJIBHO YBEIMYCHHOM Mac-
mrade) Ha JucTe OyMard MoJIOKEHHE YacTUIl Yepe3 KaxKible MOIMUHYThL. CoeauHss MOTy4YeHHbIE

TOYKH MPAMBIMH, OH ITOJTy4dasl 3aMBICIIOBATBIC TPACKTOPHUH, TPHU U3 KOTOPBIX ITOKA3aHbI HA PUCYHKE

14.

3aoanua:

1. Tlo puCyHKY ONpeAeIHuTe CpPeaHHE CKOpPO-

CTH Tpex OpPOYHOBCKHMX YaCTHIl 32 TIEPBBIC

10 MuH HAOIIOIEHWS.

2. Onpenem/ITe, IIo4YeMy CKOPOCTHU IOTHUX 4Ya-

CTHII TIO BEJIMYMHE U HANpPaBJICHUIO pa3iu-
YaloTCs MEeXIy co00i? YKakute HECKOJIb-

KO OCHOBHBIX IPUYHUH OTOTO pas3jindus,

BbIOpaB M3 CIHCKa BO3MOXXHBIA HOMED

IMMPaBUJIBHOI'O OTBETA: PucyHok 14
1 — oHHM UMEIOT pPa3IUYHYIO0 MAcCy; 2 — OHU UMEIOT
pas3IndIHyIoO (I)OpMy; 3 — X CTOJIKHOBEHHS C MOIJIEKYJIaMHU 01<py>1<a10mel?1 Cp€abl UMECIOT CﬂyqaﬁHLIfI

Xapakrep.
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3. Kaxk morna Obl BRITTISACT TPACKTOPHsI OPOYHOBCKOM YacTUIIBI IPU HAOJIOJCHUU €€ T10-
noxxeHus: He yepe3 30 cekyHn, a yepe3 kaxabie 10 cexynn? M300pa3uTe BOSMOKHYIO TPACKTOPHIO
YaCTHUIIbl, HAJIOXKHUB €€ Ha TPACKTOPHIO, MOJYUYCHHYIO MPH M3MEpPEHHsIX MoyiokeHus yepe3 30 ce-

kyH[. CTpenkoii 0003HaYeHO HaNpaBiIeHUE IBUKEHUSI OPOYHOBCKOM YaCTHIIBI.

—————y v - .

!

SEE
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N

ViEm

y
1-}-%,_,-

Texer 2
Nuddysus

Huddysuto yno6HO HaOMOIATh B TYCTHIX relisiX. Takol rejib MOKHO MPUTOTOBUTbH, HAIIOJ-
HUB OaHOuky 4-5%-HBIM pacTBOpoM kenaTwHa. JKemaTWH CHadana JOJDKEH HECKOJIBKO YacoB
Ha0yxaTh, a 3aTE€M €ro MOJHOCTHIO PACTBOPSIOT MPH IEPEMEIINBAHNY, OIIYCTUB OAHOYKY B roOps-
qyio Boay. [locie oxmaxIeHus MmojiydaeTcs MOYTH MPOo3padHblil renb. Eciim ¢ momoIso ocTporo
NUHIIETa OCTOPO’KHO BBECTH B IEHTP ITOH MacChl HEOONBIIONW KPUCTAJUIMK TEPMAaHTaHaTa KaJus
(«MapraHIlOBKH»), TO KPUCTAJUIUK OCTAHETCSI BUCETh B TOM MECTE, TJIe€ €r0 OCTaBWIIM, TaK KaK Tejb
HE JJaeT eMy yNacTh. YK€ 4epe3 HECKOJIBKO MUHYT BOKPYT KPHUCTAJUIMKa HAYHET PacTH OKpalleH-
HbII B ()MOJIETOBBIN IBET LIAPUK, CO BPEMEHEM OH CTAaHOBUTCS BCe 0OJIbIle U OO0JIbIIE, TOKA CTEHKH
0aHOUYKH HE UCKA3AT ero Gpopmy. Takoi ke pe3yabTaT MOKHO MOJyYUTh B C TOMOIIBIO KPUCTAILTH-
Ka MEJIHOTO KyIopoca, TOJIBKO B 9TOM CITydae MapuK MOJYYHTCs He (PUOJIETOBBIM, a TOIYOBIM.

Bonpocwl ona oocysymcoenusn:

- [Touemy okparienHas u3-3a quddy3un odnacTs reqs umeer popmy mapa?

- Kak u3menurcs ¢popma u pazMepbl OKpaIeHHOW 001aCTH MPH yBETUYEHUH TEMIIEPATyPhI
Telis: YBEITMUUTCS, YMEHBIINUTCS, HE H3MEHUTCS, U3MEHUTCS?

- Kak u3menurcs ¢opma okpaiieHHON 001aCcTH, €CIIM W3HAYaIbHO CO3/1aTh U MOAEPKHUBATh
pasin4ue TeMIeparyp BepXxHel yacTu eMKocTu (Ooyiee Harperas) U HMbKHEH yactu (6ojee Xonoi-
Has)?

3aoanus:

1. M3o6pa3ute Ha pUCYHKE MpenonaraeMyio GopmMy OKpameHHONH 00JacTH Tellsl.

Tema 2. Mexanuueckoe osuicenue. I'uopoycunumens

Texcmut 0151 umenus.
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Texer 1

«Ilocne obexa moroaa ObLIA jkapKasi; Mbl TIEPEILIN B CaJl U MWK Yail O]l TEHBIO HECKOJIb-
KUX 50J10Hb. Mex 1ty npouuM c3p Mcaak cka3ajl MHE, YTO TOUYHO B TaKOi ke 0OCTaHOBKE OH HaXO-
JIWJICS, KOT'Jla BIIEPBBIE €My IIPHIILUIA B FOJIOBY MbICIB O TAroreHuH. OHa Obula BbI3BAaHA MAJCHUEM
g0J10Ka, KOr/la OH CUJEJ, IOrpy3uBIINCH B AyMbl. [loueMy s1010K0 Bcerga majgaeT OTBECHO, MOAY-
MaJl OH Tpo cebsl, MoUYeMy He B CTOPOHY, a BCerna K HeHTpy 3emid. JloJKHA CyIIecTBOBATh MPUTSI-
raTejpHas CWja B MaTepUH, COCPEIOTOUYEHHAs B LIEHTpe 3emin. Eciau marepus Tak TSAHET APYTyIO
MaTepHIo, TO JIOJDKHA CYILECTBOBATh IIPONOPLMOHAIBHOCTh €€ KonuuyecTBy. IloaToMy s1610K0 NpH-
TATMBAaeT 3eMJII0 TaK jke, Kak 3emis s1010Ko. JlomkHa, clieoBaTelbHO, CYLIECTBOBATh CHJIA, IO-
noOHast TOW, KOTOPYIO MbI Ha3bIBaeM TSDKECTBIO, POCTUpAroIascs o Beeil BeeneHHoiy.

Bonpocul ona obcysymcoenusn:

- O uéM roBopurtcs B TekcTe? Kak ero MoKHO 03aryiaBuTh?

- Kakoe coObITHE, eciu BepUTh pacckasy, Bbi3Basio y M. HeroToHa MbICHB O TATOTEHUN?

- 'me B 3TOM pacckase roBOpUTCS MO CMBICIY MOYTH TO K€ CAMOE, YTO HAIlMCaHO U B y4eO-
HUKe: «['paBUTalMOHHOE MPUTSHKEHUE JIIOO0TO Teja MPOSBIISIETCS TEM 3aMeTHee, YeM OOJIbIIe ero
Macca»?

- OCHOBBIBasACH Ha TOM, YTO OIMCAHO B 3TUX BOCIHOMHUHAHMSX, CAEJaTd Obl BBl HA MecTe
Hpro-ToHa BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUS WM TOJIbKO O CYIECTBOBAaHUM TATOTEHUS
Mexy 3emieit u apyrumu tenamu? OTBeT 000CHYTE.

3aoanue:

Haiinute B MHTepHeTe mim OyMaxxHbIX MCTOYHMKaXx umHpopmaunuio o0 M. Herotone. Uem
3HAMEHUT 3TOT BEJTUKUN yUEHBIH, KPOME TOTO, UTO I10 JIET€H/I€ OH OTKPBUI 3aKOH BCEMUPHOTO TATO-

TEHHUsI, KOTJ]a €EMy Ha TOJIOBY YIajo si0JI0K0?

Texer 2

[lepBbIii maTEHT, CBSI3aHHBIA C THJPABIMYECKUM yCHJIEHUEM, Obul mosiydeH Ppenepuxom
Jlanuectepom B BenmukoOputanuu B 1902 roxy. Ero nzobOperenue mpeactaBisiiio coOON «yCuiau-
TEJIbHBIA MEXAaHWU3M, IPUBOAMMBIN IIOCPEACTBOM T'MApPABINYECKON sHeprum». B 1926 rogy muxke-
Hep [Iupc Dppoy npoaeMoHCTprpoBal B kKomnanuu /[>keHepasl MOTOpPC THAPOYCUIIUTEID PYJISL.

OpHa 13 BO3MOXKHBIX KOHCTPYKLUUN aBTOMOOMIIBHOTO THAPOYCUIIMTENS PyJisi, HA3bIBAEMOTO

30JI0THUKOBBIM, H300paxkeHa Ha pUcyHKe 15.
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ot S (1)
A ) O1 ! Kananst ruapopacnipenenurens (3)
© Hacoca K/

g PN |

(2)

Pabousdi nopuiess

Beixonnoe 3ses0 (5)

PucyHok 15

B a10li cxeme mepemenieHue ympapisiomeld pykosaTkd (1) BIpaBo depe3 MEXaHHMYECKYHO
CBSI3b BBI3BIBACT CMEIIEHUE 30JIOTHHKA (2) Takxke BIpaBo. [Ipyu 3TOM OTKPHIBAIOTCS KaHAJbBI 30JI0T-
HUKOBOTO Trujipopacnpezaenutens (3), B pe3ysibTaTe 4ero rujpaBinyecKkas KUJKOCTh OT Hacoca Io-
JIaéTcsi B PaBYIO MOJOCTh rujipoaBurarens (4). B aToi mosocTy ruipouuanHpa BHEIIHUM HACO-
coM co3aéTcsi U30BITOYHOE JIaBJICHHE, U, KaK CIEJICTBHUE, BBIXOJHOE 3BEHO (5) IBHUXKETCS BIPABO,
TO €CTh B TOM € HampaBlieHUH, 4To U pykosTka (1). [Tockonbky BbIxoAgHOE 3BEHO (5) KECTKO CBSI-
3aHO C KOPITyCOM pacmpenenauTess (6), To mepeMeiieHrne BEIXOAHOTO 3B€HA BBI3BIBACT TAKOE JKE TI0
BEJIMUYMHE NEPEMEILEHUE KOpIyca pacnpeaenuTens. B pe3ynbrate cMelieHus Kopiyca pacipese-
JUTeNs, KaHaibl (3) B TUApopacipeenuTesie NepeKphIBAalOTCS MOSCKaMH 30JI0OTHUKA U TI0Jja4a KU /I-
KOCTH OT Hacoca B MOJOCTh TUAPOIMIMHIPA MpeKpaiiaerca. Takum oOpa3om, U yrpasisionias py-
KOSATKA, ¥ BBIXOJHOE 3B€HO YCTPOMCTBA JABUXKYTCS CUHXPOHHO. OHAKO 3a CUET TOTO, UTO YCHUJIWE
Ha BBIXOJHOM 3BEHE CO3JaETCs 3a CUET JIaBJICHUs, Pa3BUBAEMOI0 HACOCOM, TO 3TO YCHIIME MHOIO-
KpaTHO 0oJIbIlle, YeM yCHIINE, MPUKIIAIBIBAEMOE K pyKoATKe oneparopoM. Koadduinent ycunenus
CIEISANINX TUAPONPUBOIOB MPAKTUYECKH HEOTPAHHYEH, U MOIIHOCTh BXOJHOTO CHTHAana MOXKET

OBITh YMCHBIICHA 10 HUYTOKHO Majol BEIUYHHEI.

3aoanua:

1.0npenenute, Kyaa OyAeT JBUTaThCsl BHIXOJHOE 3BEHO IPU MEPEMELIEHUN PYKOSTKU Bie-
BO?

2. Ilogymaiite, ecny JaBJIEHUE TMAPABIMYECKON KHUAKOCTH, CO34aBAEMOE BHEIIHUM HacCO-
COM, YBEJINYUTH, TO KaK U3BMEHUTCS CHJIa, ICUCTBYIOIasl HA pabounii MOpIIeHb?

3: Byner nu ocraBaThCsl MOCTOSTHHOM cuila, JecTBYyIolas Ha pabo4uii MopiieHs BO BpeMs

MNEPCMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIAX I' H;[popacnpenemneﬂﬂ?

Tema 3. 3emasn. Ammocehepnuvie aenenus. Muposoii okean. /lasiernue 600bl 8 MOPAX U OKEAHAX.
Hccnedosanue ona mopeil u oxeanos
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Texcmoi 014 umeHuA:
Texer 1

OOparuTe BHUMaHME, KAKOE HHTEPECHOE SIBJICHHE MOKHO HaOJII0JIaTh, MCIIOJB3Ys CaMo-
JEJIBHOE MPOCTOE YCTPOMCTBO.

Heo6xonuMo B3ATH SIIIUK, B OAHON U3 CTEHOK KOTOPOTO CAeiaTh oTBepcTue auamerpom 10
CaHTUMETPOB. [IpOTHBONOIOKHYIO CTEHKY HAJ0 CHATh U 3aTAHYTh yIPYrou IuieHkoi. Ecim renepb
HAIIOJIHUTD SIIIUK JBIMOM, CKaXKEM, U3 «CYXOro JIbJa», U ILEIKHYTbh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BPAILAIOILEECs TYMAHHOE KOJIBLIO.

OO0pa3yroTcs Takue Kosblla OT 3aBUXPEHUH BO3AyXa y KpaeB oTBepcTus. Bo3HuKIIas «3a-
KPYTKa» crocoOHa 3aMEeTHOE BpeMsi COXpaHiATh (hopMy Kousblia. HamoBYMBIINCH, MOXKHO JTOOUTHCS
TOTO, YTO KOJIbLIa OYAyT JOTOHSATH, YAAPITh WIX MPOXOAUTH IPYT Yepe3 Apyra.

B npupone 3aBuxpeHusi, paBa, YK€ HE KOJbLEBBIC, IOPOXKAAOTCA, K IPUMEPY, BOCXO-
JSIIMMH ITI0TOKaMH HarpeToro Bo3ayxa. JTO SIBJICHHUE 4acTO BCTpedaeTcs B MyCThIHAX. [logaumasics
BBBICh, BO3/IyX 3aKpPY4YHBACTCS, BTSTUBAS B CceOS MECOK U IbUIb, KOTOPBIE BBIJAIOT Pa3sMephl ATHX
BpAalLlAlOLIMXCsl BO3YIIHBIX CTOJI00B. MIX Ha3pIBalOT cMep4H. bpIBaeT, 4TO OHU JOCTUTaIOT JECST-
KOB METPOB B LIIMPUHY U COTEH B JUIMHY. Takue cMepun, Ha3biBacMble B CeBepHOM AMEpUKE «TOP-
HA/10», CIIOCOOHBI BBI3BATh HEMaJble pa3pylleHus. MX cuibl XBaTaeT, 4TOObl IEPEHOCUTH JI0OMA.

Ho ectp u puckoBbIe TIOOUTENN cMepuel — IuaHepucThl. M ynmaercs Tak MCHOIb30BaTh
BHUXPEBOE BPALLEHUE BO3/1yXa, YTO OHO MOJHUMAET IIJIaHEPhI Ha OOJIBIIYIO BBICOTY.

Bbl MOoxeTe M caMH yCTpOMTh HEOOJBIION MBUIBHBIA CMepd, €ClIM MOKPYTHUTE TOLIEYKON
BOJIM3U HAarpeToro y4yacTKka 3eMJIM UK ac(aibTa.

3aoanus:

1. Beinenute cocTaBHbIE YaCTH B IPEICTABICHHOM TEKCTE, yCTAHOBUTE MEKy HUMU B3au-
MocBs3u. O3ariaBbTe TEKCT.

2. Cnenaiite puCyHOK CaMOJEIBbHON YCTaHOBKH, C IIOMOIIBIO KOTOPO MOXKHO IOJy4YNUTh
Bpallaroluecs: TyMaHHble Kojbla. M300pasute kombua:

- KOTOpBIE JOTOHSIOT IPYT ApyTa,

- KOTOPBIE IPOXOJAT IPYT Yepe3 ApyTa.

3.Ilepeuncnure, Kakue HayKu CIEAyeT U3YUUTh, YTOOBI 3aHUMATHCS UCCIIEIOBAaHHEM TOPHA-

I10.
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Texker 2

DXOJIOT MpeACTaBIsAeT cO00i TPUOOP, KOTOPHIN MCIOIB3YET YIBTPA3BYKOBLIC BOTHBI JJIs
UCCJIEIOBAHMSI CTPYKTYPHI U pesibeda AHa, OOHAPYKEHUSI TOABOIHBIX OOBEKTOB U PBHIOBI. DXOJIOT
COCTOUT M3 JIBYX YaCTeH — TaTUMKa, COACPIKAIICT0 YCTPOMCTBA Nepeaynl v IpreMa yIbTpa3ByKo-
BBIX BOJIH, U JAHCIUIEs. [laTuMK ycTaHABIMBAETCS HA JHUIIE CYJHA HUXKE BaTepIUHUU (YPOBEHD I10-
Ipy>KEeHHUs Cy/1Ha). JlaTUMK MOChUIAET CUTHAJIBI B CTOPOHY JIHA U IPUHUMAET CUTHAJIbI, OTPAKEHHbIE
oT JIIO6BIX HpeHHTCTBHﬁ. I[aHHBIC OT JaT4ynKa O6paGaTLIBaIOTC$I " BBIBOJATCA HA SKpaH JUCILICA B

BU/JIE IBIKYILErocs rpaduueckoro n300paskeHus JHa U BceX 0ObEKTOB Ha MMyTH CUTHaja. JTO MO3-

— ——y

T

BOJISIET coOpaTh HH(MOPMAITHIO 000 BCEM, YTO €CTh B TOJIIIIE
BOJIBL.

3aoanus:

1.[Inst mocTpoeHus: M300pakeHus HA U OOBEKTOB Ha
MyTH CUTHAaJa HEOOXOJUMO BBIYUCIUTH PACCTOSIHUE OT JaT4YH-
Ka-U3JIy4yaTessl yIbTPa3ByKOBBIX BOJH JIO MPEMATCTBUS. YIIb-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSIOTCS B BOJIE CO CKOPOCTHIO
okoino 1500 m/c. Ykaxure, 4TO TOJDKEH U3MEPUTH IXOJIOT I

HOCTPOCHUS N300pakeHus ?

2. Amepukanckuii yuensiii P. Copmact B 2004r. yTBEepxKAall, 4TO OOHAPYKUI JIETCHIAPHYIO
Atnantuny B CpennzeMHoM Mope, 613 Kumpa. OH npoBen ucciieioBaHue OBEPXHOCTH 3€MIIA Ha
riryOuHe 1.5 ThIC. M ¢ MOMOIIBIO 3X0JI0Ta U 00Hapyskui1 6osiee 70 coBnaseHuil ¢ onucaHusIMu AK-
pornosisi ATJIAHTH]Ibl: MHOTOKHJIOMETPOBAasi CTEHA, XOJM, OKPYKEHHBIH BaJioM, ITyOOKHE PBBI, a
Takke Oepera Bricoxiien peku. HapucyiiTe ynpoieHHyo cXeMy ero UCCIIeI0BaHUM.

3. B Mopcko# Boie CKOPOCTh YJIbTPa3BYKOBBIX BOJIH YBEIWYHBAETCS C POCTOM JaBJICHUS.
OmnpezaensieMoe 3X0JI0TOM PACCTOSHUE 10 JHA OYyJeT OTAMYaThCs OT HCTUHHOTO?

Bribepure npaBuiIbHBIN OTBET:

1) ono Oyzet Oosnble, 2) oHO OyJeT MEHBIIE, 3) OHU OYyAYT paBHBI.

Tema 4. Heeneoosanue mopeii u oxeanos. Mapuanckas énaouna

Texcm 012 umenus
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MapuaHckas BIajguHa — riryoodaiiiiiee MecTo 3eMHOM MOBEpXHOCTH. PacnosoxkeHo oHO Ha
3anagHoi okpanHe Tuxoro okeana B 200 kuiiomeTpax BocTouHee MapuaHCKoro apxumenara. ¥ye-
Hble-OKeaHOorpagbl 10Jroe BpeMs MBbITAINUCh y3HATh €€ UCTUHHYIO MTyOuHy. VcciienoBaHus pa3HbIX
JeT JaBaJid pa3Hble 3HaueHus. J[ero B TOM, YTO Ha TaKOM KOJIOCCAIbHOM ITyOMHE MJI0THOCTh BOJIBI
YBEJIMYMBACTCS IO Mepe MPUONMKEHUS KO JHY, IO-

3TOMY U CBOMCTBA 3ByKa OT JXOJIOTa B HEU TOXKE Me-

HAtoTcd. [IpuMeHuB BMecTe ¢ 3XonoTaMu 0apoMeTpbl v, M/ ek T
¥ TEPMOMETPHI Ha pa3HbIX YpoBH:X, B 2011 romy Ob110 2600 ?3;0
yCTaHOBJIEHO 3HaueHue rryounsl 10994 + 40 meTpos. 2500 — —
JlaBiieHMe Ha JHE MOJABOJHOM pPaCcCEIMHBbI COCTABIIAET ?4‘70 5544
1072 armocdepsy, wi 108,6 MITa. 2300 —==—T=1—

3a BpeMs, NpOLIEAIIee ¢ MOMEHTa OTKPBITHS 2100 7058
rIyOoyYaifliiero KaHbOHa, yAa4yHO JIOCTMYh €ro JIHa 2000 p= ~
yAaBajoCh TOJBKO ueThipe paza. B 1960 romy riy6o- 1900 — P
KOBOJHBIN Oatnckad «Tpuect» BIepBbIC B MUPE CITY- 7700 [ '___ A }5
CTWJICS Ha caMoe JHO MapuaHCKOW BIAJIUHBI C IBYMs 7600 7 1
naccaxxupamu Ha Oopty: neiirenantom BMC CIHA 1500 ’/’/ !
Jlonom Yoummem u mBediapckum okeanorpagom XKa- 74&{9 20 40 60 80 100 120 £

koM [Iukapom. B 90-e roas! »xenobd uccienopai simoH-
ckuit 6ecrimnoTHbIN 3001 «Kaikoy», mpuHecHnii co qHa MpoObI Uia, B KOTOPHIX ObLIM OOHApYKEHBI
OaKkTepuH, YepBH, KPEBETKH, a TaKXkKe KapTUHKM J0Toje HeBeromoro mupa. B 2009 rogy nmokopuin
0e31Hy aMepuKaHCKUi poOoT Nereus, MOJHSABIINN CO JIHA MPOOBI MIla, MUHEPAJbI, 00pa3iibl TIIy0o-
KOBOJIHOM (payHbI 1 ¢oTO oOuTaTesneil HeBenoMbix Tiyoun. B 2012 roxy B 0e31HY B OJIMHOYKY CO-
Bepiuna norpyxenue Jbxelimc Kamepon — aBrop «Turtanuka», «Tepmunaropa» u «Aarapa». OH
IMMpOBEJI Ha OHC 6 4qacCoB, CO6I/Ipa}I HpO6BI TPYHTa, MUHC- 3asucumocme ckopocmu ynempaseyka (1acmoma 12 Mly)
8 800e om OaesieHUs U memMmnepamypeol

panos, dayHsl, a Takxke nenas pororpadun u 3D Bumeo-
cheMKy. Ha ocHOBe 3TOr0 Marepuana Obut co3nan GpriibM «Bbi3oB 6€31HEY.

3aoanus:

1./lns1 BBIYMCIIEHUS] TUAPOCTATHUUYECKOTO JaBJIEHUS BOJbI Ha AHE MapHaHCKOW BIAJUHBI
p=pgh HEO6XOAMMO 3HATH ILIOTHOCTH MOPCKOH BOABI (TIPH HOPMATBHBIX ycuoBusx p=1028 xr/m’),
rny6uny Bnaguasl h=10994 M u yckopeHHe cBo60AHOTO maneHns §=9,8 m/c?. Brraucnenus naiot
pe3yabTar okojio p=110 MIla. O0bsicHuTE, TOUYEMy peajbHOE JaBjieHHue OyAeT MpPEeBbIaTh MOy-
YEHHBIN pe3y/bTaT BEIYUCICHUN?

2. B Mopckoii Boie CKOPOCTh yJIbTPa3ByKOBBIX BOJIH 3aBUCUT OT TEMIEPATYPhI, COIEHOCTU U

riyoussl. [Ipy HOpMabHOM JaBI€HUU U TEMIIEpaType OHA COCTaBISET B cpeaHeM okoio 1500 m/c
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U YBEIIMYUBACTCA C POCTOM JaBJiIeHUs. EcCiiM BO3MOXKHBI U3MEPEHUs BPEMEHU NPOXOKIACHUS YIlb-
TPa3BYKOBOT'O CHUTHAJIa HXOJIOTA a O JHA BIAJWHBI H OOPATHO MOCIE OTPAKECHUS, KaK BBIYHCIUTH
ee rimyouny? [IpeoxuTte CBOI alrOpuTM pacyeTa.

3. B Mapuanckom xenobe Ha riayOMHE OKOJIO JBYX KHUJIOMETPOB KIIyOSITCS «4YEepHbIE K-
PUWIBIIUKINY — UCTOYHUKU FeOTepMaJIbHOﬁ BOABI C CCPOBOAOPOAOM U JPYTHMU BEUICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaloTcs B YepHbIe Cynbhuabl. [Brkenne cyabpu-
HOW BOJBI HAIIOMHUHAET KIIyOBI YepHOro ApiMa. Temreparypa BOABI B MeCTe BhIOpOCa JOCTUTAeT

450° C.

Ha cesepe KaHI)OHa“paCHOJIO)KeHH «Oernble KypHIIBIIUKI» — TeH3ephl, U3BEPTAIOLINE KHU/I-
KUH yriekucislid ra3 npu temnepatype 70-80° C. I'opsiune MCTOYHUKU «IOJOTPEBAIOT JIEASHbIC
BOJIbl, TIOJ/IEP’KUBAs JKU3Hb B O€3/1HE — TeMIlepaTypa Ha JHe MapHaHCKOH BIaJuHbI HAXOJUTCS B
npenenax 1-3° C. TloueMy okeaH B 30He BBIGpOCA TeOTEpPMATBLHBIX BOJ TemmepaTypoii 400-450°C

HE 3aKUIIaeT?

Tema 5: Yenosex u 300pogve

Texcmul 0nsa umenus

Teker 1

CunTaercs, 4To cUCTEMaTUYeCKUE, HO YMEpEeHHbIe (PM3MUECKUEe YNPAKHEHUS MOJIE3HBI IS
Hamero 3)IOpOBI)$[. BO BperI TpCHI/IpOBKI/I MBI bI paCXOJIYIOT 6OJ'IBHIO€ KOJIMYECCTBO BHGPFI/II/I 158
TpeOyIOT OONBIIOTO KOMUYECTBA MUTATENBHBIX BEIIECTB M KUCIOPOJA, KOTOPHIE JIOCTABISIOTCS
KpoBBI0. UTOOBI 00ECTIEYUTh MBIIIIBI BCEM HEOOXOIMMBIM, YBEIMUYUBACTCS UX KPOBOCHAOXKEHHE.
Bo BpeMst TpeHHPOBKU KUPBI HE OTKJIAJBIBAETCS B MBIIIIIAX, 8, HA0OOPOT, PaCIIEIUISIFOTCS ISl MO-
Jy4eHUS SHEPTHH.

3aoanue: Bripazute CBOE OTHOIIIEHHUE K CIEAYIOUM YTBepKIeHusAM: «/Jla mimm Her»

a. CucreMatudeckue Gpu3ndecKue ynpaKHEHUsI CKOpee TIOJIE3HbI, YUeM BPEIHBI.

0. ®usnueckue ynpaKHEHUS MMOJIE3HBI I MPOPIIAKTHKY 3a00JIeBaHUNA Cep/Iia U COCYTH-

CTOM CHUCTEMBI.
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B. Dusnueckue ynpaxHEHUs IPUBOIAT K IPABUIIBHOMY ITUTAHUIO.

r. Ou3uYecKre yrnpaxHeH!s: IOMOTaroT U30eXkaTh JIMIITHETO Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBylme y Hac BO PTy, ABISIOTCA NPUYMHON Kapueca 3y06oB. Kapumec cran

npobnemoil ¢ Hayama 18 Beka, Korga caxap cTal JOCTYNHBIM Onaronapsi yBEJIMYEHHIO €ro

IMPOU3BOACTBA U3 CaXapHOI'O0 TPOCTHHUKA.

B nacrosiee BpemMsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:
bakTepuu, KoTOpbIC SBIASIOTCS MPUUYUHON Kapueca, MUTAIOTCA CaxapoM.
Caxap npeBpariaercs B KUCIIOTY.

Kucnora nmoBpexxaaet moBepxXHOCTh 3y0OB.

UucTka 3y00B moMOraeT mpe1oTBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6akTepuii mpu kapuece 3y00B?

3aoanusn:

1. Ha rpaduke mokasano notpebiieHne caxapa U 9UCIIO CIydaeB Kapueca B Pa3HBIX CTpaHaXx.

Kaxnas crpana Ha rpaduke mpeacraBieHa Toukoi. Kakoe M3 cleqyrommx BBICKA3bIBAHUN TO-

TBEPKAACTCA JaHHBIMU, IIPUBCACHHBIMH Ha rpa(i)I/IKe?

a.

0.

3

peanee wineno 3yGios, noBpewexnbix

.
L"]

B HeKOTOpBIX CTpaHax JIOU YUCTAT 3yObl yalie, 4eMm B IPYTHX CTpaHax.
Uewm GosbIme 101U €T caxapa, TeM 0oJiee BEpOSITHO, YTO Y HUX OyAET Kapuec.

B nocnennue rosipl BO MHOTHX CTpaHax yBEJIMYHIIACh YaCTOTA 3a00JIEBAHUN KAPUECOM.

B nocinennue roasl BO MHOTHX CTpaHax HOTpe6J'IeHI/Ie caxapa yBCINYNIIOCH.
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2.0TMeThTE TOJIBKO OJJHY KJIETKY B KaXKI0H cTpoke: Hackombko BaM HHTEPECHO y3HATh Cie-

nytomee? I'e v Kak BbI MOKeTe 00 3TOM y3HATh?

OYCHb MHTCPECHO | UHTCPECCHO | MAJIOMHTCPECHO | HC MHTCPECHO

a) Y3HaTh, KaK BBITJISAIAT IIOI MHKPO-
CKOTIOM OaKTEepHH, Pa3pyIIAIOIIne 3y-
OBl

0) Y3HaTh O CO3aHUH BaKIIWHEI,
npeAoTBpaliaonel kapuec 3y0oB

¢) [ToHsATh, Kak MuIla, He coepKaIast
caxapa, MOJKET CTaTh IPUYHHON KapHhe-
ca 3y0oB

8 kuacc
Tema 1. Dnexkmpuueckue agnenus.

Texcmot On1a umenua:

Teker 1

OkcnepTy fanu o0pasel] HEU3BECTHOrO TBepJoro BemectBa. OH XO4eT 3HATh SBIAETCS JIU
BEILIECTBO METAIJIOM. MeTajlibl B TBEPAOM COCTOSIHUM HMEIOT KpHUCTaJUIM4eckoe cTpoeHue. B
y371aX KpPUCTAJJIMYECKOM pelIeTKM MeTajula pPACIOJIOKEHbl IOJIOKUTENIbHBIE HOHBI, a B
IPOCTPAHCTBE MEXJIYy HHMMM JBUXKYTCS CBOOOJHBIE 3J€KTpoHbl. Eciu B Meramie co3aarh
JIEKTPUUYECKOE T0JI€, TO CBOOOJHBIE IEKTPOHBl HAUHYT JIBUIAThCSI HAIIPABICHHO IOA JEHCTBHEM
ANIEKTPUUECKUX CUJI. BOSHUKHET 2EKTpUYECKUN TOK.

WcToyHuk TOKa, NMPUEMHHUKH, 3aMBIKAIOIIME YCTPOMCTBA, COECIUHEHHBIE MEXAYy COOOMU
IIPOBOJIaMH, COCTABIISAIOT MPOCTEUIIYIO EKTPUUECKYIO 11eTb. UTOOBI B 11€NU OB TOK, OHA AOJKHA
OBITh 3aMKHYTOH.

3aoanus:

1. 3anummre OIHO CBOMCTBO, KOTOPOE MOXKET YBHMJIETb M IPOBEPUTH SKCHEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOXKET OIPENEIUTh, SBISETCS JU BELIECTBO MeTauioM. Bocnonb3yiiTech
uH(popMaIeil U3 HIKENpPeICTaBIEHHOTO TEKCTA.

Texer 2

I'pymnna OpUTaHCKUX yUEHBIX pa3pabaThIBAET KYMHYIO» 01Ky, KOTOPas IOMOKET JIETSIM
C OTKJIOHEHHMSIMH B Pa3BUTHU «3aroBOpUTHY». PebeHKa, 0J1eToro B *KHIIET U3 YHUKAJIBHOTO 3JIEKTPO-
TEKCTHUJIS,, KOTOPBIH MOJCOEANHEH K CUHTE3aTOpy pPedH, MOKHO OyA€T MOHSTH MPOCTO IO €ro Mo-
CTYKHMBAHUIO 10 UyBCTBUTEIBHOM K IPUKOCHOBEHUIO TKAHH.

Marepuan caenad U3 0ObIYHOM TKaHU, MEPErIeTeHHON COAep)KaIlIMMU YTob BOJIOKHAMH,
KOTOpBIE MOTYT NMPOBOJUTH dJIeKTprueckuil Tok. [Ipu HalaBTMBaHUU HAa TKaHb, CUTHAJ, TPOXOJIsI-
M yepe3 BOJIOKHA-NIPOBOJHUKH, YCUIUBAETCS, U KOMIIBIOTEPHBIN 3JIEMEHT MOXKET OIPEIEIUTh

MECTO NPUKOCHOBCHHA HA TKAHU. OTOT BIEMEHT MOMKET YHOpaBJIATb TH00BIM noACOCAMHCHHBIM K
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HEMY 3JICKTPOHHBIM YCTPOHCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT JBYX CIIMYCYHBIX KOPOOKOB.
«["maBHOE 3aKIIF0OYAETCS B TOM, KaK MBI IIEPETIETaeM TKaHb U MepeIaeM Yepe3 Hee CUTHAJIBI: MbI
MOYKEM BILJIECTH CIICIIUAIBHBIC BOJIOKHA B YK€ CYIIECTBYIOIINE PUCYHKH TKaHEH TaK, 4YTO BBl 3TOTO
HE 3aMETHUTE», - TOBOPHUT OJIMH M3 YUYeHBIX. He moBpenuB Marepual, ero MOXXHO CTUPaTh, HAMAThI-
BaTb BOKPYT MMPEAMCTOB WJIM CKJIAAbIBATh. YueHnii TOBOPHUT TAKKC, YTO MaTCpUaJI MOKHO 3aIly-
CTHTD B JICHIEBOE MAaCCOBOE IMPOU3BOICTBO.

Bonpocul ona obcysymcoenusn:

- MosxHO 1M KavyecTBa Marepuasia, 0 KOTOPhIX TOBOPHIIOCH B TEKCTE, IPOBEPUTH C ITOMO-
IIBIO HAYYHOT'O KCIIEPHUMEHTA B JJabopaTopun?

- MoXHO JT1 MaTepuasn CTUpaTh, He TOBPEIUB €ro?

- MoxHO 51 MaTepuai NoBpeIuTh, HaMaThIBasl €0 BOKPYT MPeIMETOB?

- MOHO J1 MaTepHal CKIIaJabIBaTh?

- MoxHO JTn MaTepurall 3allyCTUTb B MaCCOBOC HpOI/I3BOI[CTBO?

Tema 2. Xumuueckue npoueccol. I1eKmpoiu3.
3aoanusn:
1. OnumuTe ABa mpolecca, KOTOpble MOTJIM Obl BBl HAOJIFOAaTh BO BpeMsI XUMHYECKOH pe-
aKIIUH:
VY4eHuK BBICHITIa]T HEMHOTO TIOPOIIIKA B MPOOUPKY. 3aTeM OH JJOOABMII B MOPOIIOK KUKOCTH

1 B30OJITAI HpO6I/IpKy Hpomomna XUMHYCCKad peaKkusl.

Texcm ona umenusn:

DJ1eKTPOJIN3 AJTIOMUHUS

ITo conepxaHuto B 3¢MHON KOpE aIFOMUHUI 3aHMMAaET NIEPBOE MECTO CPEAU METAJUIOB. 3EM-
Hast kopa Ha 8, 8% cOCTOHT W3 aMOMHUHUS (U1 CpaBHEHHMs, CO/IepXKaHue xkese3a B Heil — 4, 2%).
OI[HaKO 3TOT XUMHYECKH aKTUBHBINM METaJI HE MOJKET CylIeCTBOBaThH B CBO60}IHOM COCTOsSTHHUH U
BCTPCHACTCA TOJBKO B BUJAC Pa3JIMYHBIX COG}II/IHGHI/If/'I. OcHoBHas UX Macca MMPpUXOAUTCA Ha OKCHUI
amomunus (Al203). OT0 coenuHeHne B 00MX0Jie OHO HA3bIBAETCS TNIMHO3EMOM, WUJIHM MPOCTO TIIH-
HOM.

B konue 19 Beka Oblna pazpaboTaHa TEXHOJOTHS IMPOMBILIUIEHHOTO 3JIEKTPOJIUTHYECKOTO
MIPOM3BOJICTBA AIIOMHUHHUS U3 TJIMHO3€Ma, IIOMEIIEHHOTO B PACcIUIaBI€HHBIM KPUOIUT (peIKUil MU-
HepaJl ¢ CyIIECTBEHHO MEHBIIEH TeMIepaTypoil IIaBIeHus, YeM Yy TIIMHO3eMa).

3J'ICKTpOJ'II/I3 TMIMHO3EMa MPOU3BOJAT B JKUAKOM KPUOJIMTE B 3JICKTPOJINU3CPE:

82



%

Yriir

L 1 1 1 |

SN

—4

Puc. Cxema snektposausepa JUisl OJTy4eHHs! aTFOMUHHUS.

DIIEKTpOJIN3ep MMEET KaTOJHOE M aHOoAHOoe ycTpoicrBa. KartogHnoe ycrpoilicTBo - 1 mpen-
CTaBisieT co00i BaHHY B CTAJIbHOM KOPITyCE€, 3aKPBITBIM U3HYTPH YroJbHBIMU Oj0kaMu. K yromis-
HOMY JIHY BaHHBI [TOJIKJIFOUEHBI MEIHbIE IIMHBI JJI1 OTBOJA 3JIEKTPUUECKOro Toka. B mpouecce pa-
OO0TBI JEKTPOJIU3EPa HA JIHE BaHHBI, CIyXalleil KaToJoM, cCOOMpAETCs KUAKUNA amtoOMUHUN. AHOA-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIbHO YCTAaHOBJIEHHOI'O aHO/a, HIKHSASA 4acTh KOTOPOI'o IO-
Ipy’KE€Ha B 3JIEKTPOIUT. DIEKTPOIUT COCTABIISIIOT U3 KPUOJIUTOTIIMHO3EMHOTO paciuiaBa, B KOTOPOM
conepxurcs 8...10 % rnuHozema. K aHOly 1oABEIEH NOCTOSHHBIN 3JIEKTPUUYECKUM TOK, KOTOPBIN
UCMOJb3YeTCsl B IpoOIecce HJIEKTPONIM3a, a TakXkKe IOAJEPKUBAECT TEMIepaTypy 3JIEKTpPOIUTa
950...970 °C 3a cuer mkoysIeBa Terla, BHIIEIAIOMErocs B CIOE AIEKTPOIUTA MEKIY aHOIOM H Ka-
tozioM. [TobeMHBIN MeXaHu3M - 3 TIepeMellaeT aHo/l 10 Mepe ero cropaHust BHU3y. Uepes mrsipu
K aHOJly OJBOAUTCS AieKTpudeckuil Tok oT 45000 1o 155000 A. PaGouee HanpsikeHHE HOPMAIbHO
paOoratouieil BanHbl 4, 0-4,5 B. [lpu snexTponuse moj BIUSHUEM HAJAKEHHOT'O 3JIEKTPUYECKOTO
mons K KaToly mepememarorcs katuonsl Na*, APY, Ca?*, Mg?*, Ho paspskaroTcs Ha KaTofie, Kak
HauboJ1ee MoJI0KUTENbHbIE, TOJbKO KaTHOHBI allFOMUHUS. O0pa3yIoLuiicss B IpoLecce dIEKTPOIn3a
ATIOMUHUM coOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIU3€epa MO/l CII0EM IJIEKTPOJINTA, OTKYJIa €ro Mepuo-
JIMYECKU BBIOMPAIOT ¢ MOMOIIBIO0 BAaKyyMHOTO KOBIIA. J[i1s monmyuyeHus 1 Kr altOMUHUS pacxoayercs
oko0110 16500-18500 kBTt 4ac a5eKTpo3HEeprum.

Bonpocul ona oocyymcoenusn:
- TloueMy KpymHBIE TPEANPUATHS TIO MPOU3BOJICTBY ATIOMHUHHS Yallle CTPOST Ha Oepery

00JbIINX peK?
- [Touemy pacruiaBiaeHHbIN aTIOMUHUN coOMpaeTcs Ha JJHE BaHHBI O] CJIOEM 3JIeKTpoauTa?
- K yronpHOMy JHY BaHHBI TOAKJIIOUYEHBI MEIHBIE IIUHBI JIs MIOABOJIA AIEKTPUUECKOTO TO-
ka. Bo3morkHa 1 3ameHa marepuana muH? C KaKUM yTBEPXKIACHUEM BBl COTJIACHBI: 1) Melb UMeeT
BBICOKYIO TEMIIEpaTypy IJIaBJICHUS; 2) MEb UMEET XOPOIIYIO TEIIONPOBOAHOCTh; 3) MEIHBIN Mpo-

BOJIHHUK O0JIaJJaeT XOPOIIEH 3JIEKTPOIPOBOTHOCTHIO?

Tema 3. 3ﬂeKmp0Mﬂ2Hum1ibl€ A6J1eHUA
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Texcmot 0152 umenus:

Texker 1

DNeKTpoCcTaTHUECKUI (UIBTP MpeaHa3HaueH Al OYMCTKHU BO3[yXa OT COAEPIKAIIMXCS B
HEM ITOCTOPOHHHUX YacTHUlLl, B OCHOBHOM Ibutn pazMepoM ot 0,01 Mxm u aspo3zosneil. KoncrpykTus-
HO TMpejcTaBisgeT co0OW HabOp METalNIMYeCKuX IUIACTHH,
MEXJy KOTOPBIMH HATSHYTBHl METAJUIMYECKHUE HUTH. Mexnay
HUTSAMU M IUIACTUHAMU CO3Ja€TCSl Pa3HOCTh MOTEHIUAIOB B
HECKOJIBKO TBICSY BOJIBT, YTO MPUBOJIUT K 0OPA30BAHUIO MEX-
Jly HUMHU CHJIBHOTO 3JIEKTPUYECKOTO IOJII U BO3HUKHOBEHUIO
Ha [TOBEPXHOCTU HUTEH KOPOHHOIO pa3psana. B pesynbrare ya-
CTHIIbI IIBLJIM MIPUOOPETAIOT AJIEKTPUUECKUM 3apsa. 3arpsi3HEH-

HBI BO3JyX NOJAETCS B NPOCTPAHCTBO MEXKIY IJIACTUHAMHU,

3apSAKCHHBIC YaCTUIBI IIBUIA IIOJ ﬂeﬁCTBHeM QJICKTPHUYICCKOIO

MOJISl IPUTSTUBAIOTCS K IUTACTUHAM U OCEIAI0T Ha HUX.

Bpemsi oT BpeMeHH C IJIACTHH HYXHO CMBIBAaTh MbUIb. DIEKTPOCTATUYECKHE (PHILTPHI MO-
T'YT YJIOBUThH BCE YAaCTHUIIBI, CIIOCOOHBIE MPHOOpETaTh 3apsii. OUIBTPHl OTINYAIOTCS HU3KUM YPOB-
HEM TOTpeOICHHSI SHEPTHH U OeciryMHOCThI0. K HeocTaTkaM OBITOBBIX MOJIEIEe OTHOCUTCS CPaB-
HUTENIHHO HEBHICOKAs MPOM3BOAMTENHHOCTH (50 — 60 M%/uac) m renepanms o3oHa. O30H B He-
OOJBIIMX KOMUYECTBAX 00JIaJaeT MPHUATHBIM 3aI1aX0M, HATOMHHAIOIIKUM BO3AYX Iocie rpo3sl. On-
HAKO B BBICOKUX KOHICHTPAUAX O30H TOKCHUYCH.

OLII/IIIIGHHI)II\/JI BO34yX BO3BpamIacTCcsd B IMOMCHICHUC, YTO ITO3BOJISACT 3KOHOMHUTH TCILUIO U
AIIEKTPOIHEPTHUIO, UIIH BHIOpACKIBAETCS B aTMOC]epy.

Bonpocwl ona oocysymcoenusn:

- B kakux 1o HazHaYeHUIO MOMCIICHUAX BO3YX ITOCIC OYHUCTKH BLI6paCBIBaeTC$[ B aTMO-
cepy

- byaer nu paborate QUIBTp, €ciu MEXIy IMIACTUHAMHU MPOAYBaTh BO3AYX B YKa3aHHOM
HAIPaBIEHUU MPU PA3OMKHYTOM KIIIOUE B IIEMH MUTAHUS?

- Kak mosnuser Ha 3(1)(1)6KTI/IBHOCTB OYHCTKH BO3JyXa MU3MCHCHHUEC IMOJIAPHOCTU IIACTHUH U
CTEpI)KHEH Ha MMPOTHUBOMOIOKHYFO?

3aoanue:

Ha rpaduke n3zo0pakeHa 3aBUCUMOCTb CTEIIEHU OYMCTKU OT 00beMa BO3AyXa, MPOIyBaeMo-

ro uepe3 GuIbTp 3a 9ac s ABYyX Mojenen GpribTpa.
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W3 mpuBeeHHOrO CIHMCKa HEOOXOIMMO BBIOPATH OCHOBHYIO NMPHYMHY CHIDKEHUS d(dex-
TUBHOCTH OYUCTKH C YBEITMYECHUEM KOJIUYECTBA MPOJYyBacMOTo Bo3ayxa. [Ipu: yBemuueHuH CKOpO-
CTH BO3JYIIHOTO MOTOKA!

1) 3apsiKeHHBIC YaCTHUIIBI MU HE YCIIEBAIOT OCECTh HA TUIACTUHAX (DHUITBTPA;

2) yBEJIIMYUBALTCS TEMIIepaTypa dJIEKTPOJIOB U U3MEHSIOTCS YCIOBUS KOPOHHOTO pa3psifa;

3) HU3MECHACTCS CUJIa NPUTAKCHHUA 3apsAXCHHBIX YaCTHUII IBLUIN K IIJIAaCTUHaM q)HJIBTpa.

Texer 2
I'mOpuaHbIi aBTOMOONIB

I'uGpuaHbIil aBTOMOOMIIB MCIIONIB3YET COYETaHUE JIBYX TUIIOB ABHUrateieil — OEH3MHOBOIO U
anekTpuueckoro. OHM paboOTaOT B PEKUME ONTUMAIBHOIO JAONOJHEHUs ApYT JApyra. beH3uHOBBIN
JIBUTaTeIb BHYTPEHHETO CTOPAHMS MCIOJbB3YETCA B Ka4eCTBE OCHOBHOI'O MCTOYHMKA DYHEPTUU JBHU-
KeHHs. BRICOKOBOJIBTHBIHN AJIEKTPOMOTOP THOPHUIHON CHIIOBOW YCTAaHOBKH MPECTABISET CIOXKHYIO
¥ KOMITAaKTHYI0 KOMOMHALIMIO JIEKTPOMOTOpA U 3JIEKTporeHepaTopa. JJIeKTpoIBUTaTeNb IIPH HEOO-
XOJMMOCTH MOMEHTAJIBHO 00€CHEeUnBaET JIOMOJIHUTEIbHYIO MOIITHOCTh, HE PACXOAYs TOIUIMBO U HE
3arps3Hss OKpysKaroIyio cpeay. Mx coBmecTHas paboTa obecrieunBaeT aBTOMOOMIIIO TPEKpacHbIe

CKOPOCTHBIC Ka4€CTBa U TOIIJIMBHYIO O9KOHOMHUYHOCTD.

B nauane nBrkeHus OJOK yNpaBlIeHUS SHEPTHIO aKKyMYJISITOPHOW OaTapen HampasiseT Ha
AIEKTPOMOTOPHI, PACMOIOKEHHBIE B TEepeaHed W 3aJHel JacTh aBTOMOOWIs. [[BukeHHe B HOp-
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MaJIBHOM PEXHUME OCYIIECTBIISICTCS 32 CUeT OCH3MHOBOT'O JIBUTATEINS U JIEKTPOMOTOPOB, BpaIat0-
IIMX U AJICKTPUUYECKU TeHepaTop. ['eHeparop mo koMaHje OJoKa yNmpaBiIeHHs OCYIIECTBISET 3a-
psanky Oarapeu, OTAaBasi €l W3JIMIIKK dSHEPTUH. [Ipr TOpPMOKEHUN KHHETUYECKAst YHEPTUST aBTOMO-
Owsl IpeoOpa3yeTcs B ANEKTPUIECKYIO, KOTOPYIO OJIOK yMpaBJICHHs] BO3BpAIaeT B BHICOKOBOJIBT-
HyI0 0arapero, a OCH3UHOBBIN JBHraTellb paboTaeT B OOBIYHOM pexuMe. B TpaaWIMOHHBIX CHCTE-
MaXx 3Ta SHEPTUs TOPMOKCHHUS TepsU1ach. B oTIu4me OT HUX THOpUIHAS CHIIOBAsI CHCTEMa OCOOCHHO
s¢deKkTHBHA B TOPO/IE, TIE YaCTO YEPEAYIOTCS PA3rOH U TOPMOKECHHE.

Bonpocwul ona oocyscoenusn:

- Eciu B THOpUIHBIX CHJIOBBIX YCTAaHOBKAX SHEPTHS TOPMOKEHUS MOCIIE MPeoOpa3oBaHuUs B
AIIEKTPUYECKYIO H aKKyMYJIHpyeTcs B 0aTapee, TO Ha KaKue MPOIECChl UACT YHEPTUSI TOPMOKEHUS B
TPAAUITMOHHBIX aBTOMOOUJISX?

- Ecnu B TpaIMIIMOHHBIX aBTOMOOWIISIX PacxXoj] TOILIMBA COCTaBIsAeT OT 7-8 auTpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHasi MpUYKWHA TAaKOW SKOHOMHUH TOTUIUBA?

3aoanue:.

1. PaccmotpuTte 610K-cXeMy THOPHIHOTO aBTOMOOHIISI M BCTaBbTE MPOIYIIEHHOE CIIOBO B

YTBCPIKACHUC!: «bok yYpaBJ€HUA Ha OCHOBC I/IH(bopMaI_lI/II/I, HOJIy‘IGHHOfI oT , IIO-

ChbLlIIAaCT UCIIOJIHUTCIBHBIC KOMAaHAbI CHJIOBOM YCTAHOBKEC U AKKYMYJISITOPHBIM 6aTape;1M».

bnok ynpasienns

| '_}."ICI':TFIOJBHFEI AKK}"M}"JH'I'{] . ﬂa‘rlm{{}.{ CKOPOCTH,
beH3uHOBEIA TENMH- pHBIE YACTOTHI BpallleHHA
ABC FEHEPATOPhI Darapen JBHTATENICH., TeMIepaTyphl

Tema 4. IlIpou3ze00cmeo u ucnonv3zosanue 11eKmpoIHepIun

Texcmul 0na umenus:
Teker 1
I'mapossiekTpocTanuus
OcHOBHasl 3a7ja4a THIPOIICKTPOCTAHIIAN
— mpeoOpa3oBaHUE SHEPTUU TEKYIIeH BOABI B
DIIEKTPUYECKYIO JHEprur. B 3aBucHUMOCTH OT

TUIIa CTAHIUU KOHKPETHAsA TCXHUYCCKAd pCain-




3anus OyJeT pa3HOW, HO MPHHLUMI PaOOTHI THAPOAIEKTPOCTAHIMU OCTAaETCs HEM3MEHHBIM. Pac-
CMOTpPUM TEXHOJIOTHIO BBIPAOOTKH 3JIEKTposHepruu Ha npumepe Kurynésckoit ['IC.
Pazpes Kurynésckoii '9C:

1 - BepxHwmii Obed (4acTh BOJOEMA, PACIIOIOKEHHAS BBIIIE TUIOTHHBI IO TSYCHHIO);

2 - BoJ103200D;

3 - cimpanbHas kamepa (CoopyKeHue, MOABOAIIEE BOAY K TypOuHe u (hopMHUpYIOIIee To-
TOK Ha BXOJIE€ B HAIIPABISAIOUIMIA anmapar; cupaibHas Kamepa 1o (GopMe HallOMUHAET YJIHUTKY, 3a-
KPYUEHHYIO BOKPYT THAPOTYPOUHBI);

4 - HampaBJIAIOIIMK anmnapar (CrenuaaIbHbli MEXaHU3M AJI PEeryJIMPOBAHUS PACX0/a BOIbI
4yepe3 TypOuHy);

S - THAPOTYpOUHA;

6 - orcaceiBaroIas Tpyoa;

7 - HxHUN Obed (JacTh BoJIOEMA, PACIIONOKEHHAS HIKE TIJIOTHHBI);

8 - Bai;

9 - runporeneparop; 10 - Tpanchopmarop; 11 - MMHUS IEKTpOTIEpEaAUH.

Bona u3 Bepxnero 6reda (1) yepe3 Bogozabop (2) momagaer B cnupaibHylo kamepy (3). B
CIIUPATLHONM KaMepe MOTOK JOMOJIHHUTEIbHO '"3aKpyuyuBaeTcs" U, MPOXOJs 4epe3 HampaBIsIOLIUil
anmapar (4), paBHOMEpHO MOJIBOAUTCS K Tuapotypoune (5). PackpyumnBas ruapoTypOuHy, MOTOK
TepsieT OOJBIIYIO YacTh CBOEH SHEPIUH, MTOCIIEC YETO OTBOJAMUTCS YEPE3 OTCACHIBAIOILYIO TPYOy (6) B
HIWKHUHN Obed (7). ['uapoTypOuHa MoJyyeHHYI0 MEXaHUYECKYIO SHEPTUI0 BpallleHUs nepenacr de-
pe3 Ban (8) rumgporenepatopy (9). I'maporeHepaTop Bpamiasich, BbIpaOATHIBAET 3JIEKTPUUYECKYIO
SHEPTHUI0, KOTopas nepenaercs Tpanchopmatopy (10), a 3aTrem BbIIaETCS B CETh Yepe3 JIMHUU AJICK-
Tponiepenauu (11).

Bonpocw ona obcyrcoenun:

- Kak nosnwusiet Ha 3pdexruBHOCTD paboThl [ IC (yBennunuTCst BEIpabOTKA SIICKTPOIHEPTHH;
yMEHbIINUTCS AP (PEKTUBHOCTh, HUKAK HE MOBJIMSET) CHUKEHHUE YPOBHS BOJIbI B BepxHeM Obede?

- [louemy dacToTa BpamieHHs TypOMHBI B pab0oueM COCTOSIHUHU TMOJIACPKUBACTCS TIOCTOSH-
HOMW: 3TO YMEHBIIAET PAaCXOJ BOJABI? MOCTOSHCTBO YacTOTHI BpAIIEHUS O0ECIEYUT CTaOMIIBHOCTh
4acToThl IepeMeHHoro Toka 50 I'il Bo Bcelt sHeprocucreMe? TaKOH PeKUM COOTBETCTBYET MAKCH-
MaJIbHOMY KIIJT;?

- Bausier i pabota ['DC Ha cocTosiHHME BOAHBIX OHOpecypcoB?

W3 npuBeneHHBIX HIDKE YTBEPXKACHUM HEOOXOIUMO BBIOCPHUTE MPABUIBHBIE U YKAKHUTE UX

HOMeEpa:
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1. Jla, Bnusier, HaOMIOaeTC U3MEHEHHE MUKPOKIIUMATa, CHIYKEHUE CKOPOCTH TEUYCHUS pe-
KH, 3aMeJIJICHHE BOJJOOOMEHA M CAMOOYUIICHHUS, & TAK)KE Pa3BUTUE CHHE-3EIEHBIX U TUATOMOBBIX
BOJIOPOCIICH, YXY/IIIIEHUE KaueCTBA BO/IbI.

2. Jla, BOuseT, MPOMCXOAUT YMEHBIIICHUE PBHIOHBIX 3aMacoB, COKpAIICHHE YKCIIa IICHHBIX
BHJIOB.

3. Her, BiusiHUE HE3HAYUTENHHOE, MTOTyYCHHUE YHEPTHH KOMIICHCUPYET HAHOCUMBIN YPOH.

Texer 2
Couneunasi 0aTapest
[Ipocreiimas KOHCTPYKIUS coNHEUHOro 3ieMeHTa (CD) Ha OCHOBE MOHOKPHUCTAIIINYECKOIO

KpEMHHMsI TIOKa3aHa Ha PUCYHKE.

bov

ToHkasi macTUHa COCTOUT U3 JIBYX CJIOEB KPEMHHUS C Pa3iHYHbIMH (PU3UYECKHUMH CBOMi-
cTBaMH. BHYTpeHHUH CIIOW MpeACTaBisieT co00i YHCThI MOHOKPHCTAIIMYECKUI KpEeMHHH, 00a-
JAIOUINH «IBIPOYHOM MPOBOIUMOCTBIO» (p-TUIT). CHAapYy>KU OH MOKPBIT OYEHb TOHKUM CJIOEM KpeM-
HUs ¢ npuMeckio (ocdopa (n-tum). Ha TeUIbHYIO CTOPOHY IJIACTUHBI HAHECEH CILJIOLIHON MeTal-
JMYECKUI KOHTAKT. Y TPaHHULBI N-U p- CIOEB B pe3yJsibTaTe NepeTeyuku 3apsAaoB o0pasyroTcs o0e-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM OOBEMHBIM IMOJIOKUTEIBHBIM 3apsiIOM B N-CJIO€ U 00BEM-
HBIM OTPULIATENIBHBIM 3apsIIOM B p-CJio€. DTH 30HBI B COBOKYITHOCTU U 00pa3yloT p-N-Iepexo/.

Korga comHewHbIl 37€MEHT OCBELIAeTCs, MOIJIOMEHHbIE (DOTOHBI T'€HEPUPYIOT HEpaBHO-
BECHBIE DJICKTPOHHO-/IBIPOYHBIE TIapbl. DJIEKTPOHbI, TEHEPUPYEMbIE B P-ClI0€ BOJIU3U p-N-Tiepexoa,
HNOAXOJAT K p-N-TIepexojly M CYLIECTBYIOIIMM B HEM D3JIEKTPUYECKHM IIOJIEM BBIHOCSATCS B N-
o0nacTb. AHAJIOTUYHO M M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJIO€, YACTUYHO NEPEHOCSTCS B p-
cioit (puc. a). B pesynbrare n-cioit mpuoOpeTaeT AONOIHUTENbHBIM OTpUIATEIbHBIN 3apsl, a p-
CJION - MOJIOKUTENBbHBIA. OTpHULIATENbHOMY IOJIIOCY MCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOW - IOJIOKHUTEIBHOMY.

DddekTHBHOCTh TPEOOPA30BAHUS SHEPTHH CBETA B MIEKTPUUECKYIO B MOJOOHBIX dJIEMEHTaX
nocturaet 35%. Ilo TexHOIOrM4ecKMM NpPUYMHAM OTIENbHBIA 3JIEMEHT BO3MOYKHO H3TOTOBHUTH
TOJIbKO HEOOJIBIIOTO pa3Mepa, Mo3TOMY Ul yBelnudeHHUs 3(p(HEeKTHUBHOCTH COCTUHSIOT HECKOJIBKO
aneMeHTOB B Oatapeu. ConHeuHble 0aTaper MPEKPacHO 3apEKOMEHIOBAIA ce0sl B KOCMOCE Kak J0-

CTaTO4YHO Ha}Ie)KHI)II\/’I W CTAOMJIBHBIA MCTOYHUK OHEpPTIUu, CITOCOOHKIH pa6OTaTI) O4YC€CHb AJIHUTCIBHOC
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BpeMs. [J1aBHYIO OMACHOCTH JIJISl COMHEUHBIX Oarapeil B KOCMOCE MPEACTaBISAIOT KOCMUYECKas pa-
YAl ¥ METEOpHAs! MbUIh, BHI3BIBAIOIINE YPO3HI0 MMOBEPXHOCTH KPEMHUEBBIX 3JIEMEHTOB U Orpa-
HUYHUBAOIINE CPOK CITY>KOBI OaTapeil.

Bonpocwul ona oocyscoenusn:

— I'me u xorzma MbI MOKEM BOCTIOIB30BAThCS TaHHOM nH(pOpManmeii?

— MH3BecTHO, 4TO 3((EKTUBHOCTH COJIHEYHOH OaTaper HauOOJbIIasi P HOPMAIBHOM I1a-
JICHUH CBETa Ha MOBEPXHOCTh dJieMeHTa. [I0BBICUT i 3(PPEKTUBHOCTh OaTaper HCIOJIb30BaHHE
YCTPOWCTB TSl X aBTOMATU4ECKOTO HaBeeHus Ha CoHie?

3aoanusa:

1.13BecTHO, YTO HA SHEPTreTUYCCKUE apaMeTPhl COIHEYHOU OaTapeu BIIMSET HArpeB €€ Mo-
BEPXHOCTH TMAJIAIONIUM U3ITy4YCHHEM, OpUEHTaIus O0aTtaper oTHOCUTEeabHO COJHIIA U €€ TeOMEeTpH-
yeckue pazMepbl. ONMUIINTE U U300pa3uTe CXeMy MCCIICAOBAHMS 3aBUCHMOCTH CHUJIbl TCHEPHPYEMO-
ro TOKa OT TEMIIEpaTyphl OaTapew.

2. OTenbHbBIC AIEMEHTHI COJTHEYHOU OaTaper MOXKHO COSAMHSAThH KaK MOCIIeI0BATEIbHO, TaK
U MapajuielibHO WJIM TI0CIIe0OBATEIbHO-TIapauienbHO. OneHnTe (pUHAHCOBBIC, KOHCTPYKTHUBHBIC U
(du3nvecKue JOCTOMHCTBA U HEOCTATKH ATHX BApUAHTOB BKJIFOUCHUSI.

Texer 3

Ceeronuop (Takxke ucmnoiib3yercs cokpamienue CHUJI - cBeTon3mydaromuii 11o; JATHHCKUAN
skBuBasieHT — LED: light-emitting diode) - 3To momynmpoBOAHUKOBBIH MPUOOP C 3IEKTPOHHO-
JIBIPOYHBIM P-N IEPEXO/I0OM, KOTOPBIN CO3AaeT ONTHUECKOE U3TyUeHHUE, KOT/Ia Yepe3 Hero MPOXOAUT
ANEKTPUYECKUN TOK.

NNACTHKOBAR NMH3A Kpucrann

CHUNHUKOH

[aniomuHuesan (MegHas) ocHoBsa

Pabora cBeTonMoma OCHOBaHAa Ha CBOMCTBAX p-n WM 3JEKTPOHHO-IBIPOYHOTO TEpexoja,
00YCJIOBJICHHBIX B3aMMOJICUCTBUEM JBYX MOJYNPOBOAHUKOB p-TUTIA U n-Tuna: P — positive, To ecTh
MTOJIOKUTEBHBIA THUTI, WX JBIPOYHBIN, U N — negative, TO €CTh OTPUIATEIBHBIN THII, WX DJICK-
TPOHHBIN. B pe3ynbTaTe npomycKkaHus 3IEKTPUUECKOTO TOKA B MECTE CONPUKOCHOBEHUS JBYX I10-
JyIPOBOJAHUKOB MPOUCXOAUT MEPEXOJ OT OJHOIO THUIIA NMPOBOAUMOCTH K JIPYTOMY, U Mbl BUIUM
W3JIy4YCHHE CBETA.

CBeTroauo MMEET JiBa BbIBOJIa - aHOJ U Karoj. Ha kaToae pacnoiokeH alFloOMUHUEBBIN Mapa-

6omueckuii pedrektop (oTpakartens). OH BHELIHE BBIMIAIUT, KaK yameoOpasHoe yriyoiaeHue, Ha
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JTHO KOTOPOI'0 IMOMeEIEH KpUucTalll. [101yTpOBOIHUKOBBIM MOHOKPHUCTAILI — 3TO OCHOBHOM 3JIEMEHT
CBETOJINO/Ia, B KOTOPOM CO3/IaH p-N-miepexoj. MOHOKpHCTal uMeeT GopMy KyOHWKa pazMepoMm
0,3x0,3x0,25 MM U COE€IMHEH C aHOJOM IIPY MOMOUIX 30JIOTOM MepeMbldKU. ONTUYECKU MPO3pay-
HBII TIOJIMMEPHBIN KOPITYC, SIBJISIOMIUNUCS OJHOBPEMEHHO (DOKyCcHpyIOIeH JTMH30H, BMECTE C pe-
(hIEKTOPOM OIPENEISIOT YoMl H3IYICHHS CBETOAMOIa M HAIPaBIEHHOCTh ITydka cBeTa. CoBpeMeH-
HBIC CBETOAMOIbI OBIBAIOT BCEX IIBETOB PAAYTH: KPacHBIC, OPAHIKEBBIC, KEIIThIC, 3eJICHbIC, CUHUE,
Oenbie. CBeueHUE, KOTOPOE M3ITy4aeT CBETOAMO/I MPU MOJKIIOUEHUH €T0 K 3JIEKTPUYECKOMY TOKY,
3aBUCUT OT Marepuaja, MCHOJIb3yeMOro MpU IMPOU3BOJCTBE IONYNPOBOJHMKA. Tak, Hampumep,
pUMECH aTIOMUHUS, UHIUS, Tenus, pocdopa BHI3BIBAIOT CBEYEHHUE OT KPACHOTO JI0 KEJITOTO LIBETA.
A30T, TaJUIUid, UHAWNA PUAAIOT U3Iy9aeMOMY CBETY IIBETa OT 3€JeHOro Jo0 roixyboro. UtoOwl mno-
OuTHCs 0€JI0r0 CBEYEHUS B KPUCTAIUT JOOABISIOT TIOMUHODOpP. Paboune HanpsiKeHus CBETOIMOI0B
Pa3HbIX [IBETOB PA3JIMYHBI.

['1aBHBIC TOCTOMHCTBA CBETOAMOI0B — BBICOKHH K1/ (15%-60%) 1 IIMTENbHBIA CPOK pado-
oI (7o 100 000 yacoB).

3aoanus:

1. Cneunduueckuii BUJ BOJBT-aMIIEPHON XapaKTEPUCTUKH CBETOIMOJ]A MPUBOIUT K TOMY,
YTO Jake HEeOOIBIINE MyJIbCAllUd HAIPSHKEHUS B paboueM peKuMe COMPOBOXKIAIOTCS 3HAYUTEIb-
HBIM M3MEHEHHEM CHJIBI TOKa cBeToauoaa. Kakumu OyyT MOCIEACTBUS MIIOXOTO AJIEKTPUUECKOTO
KOHTaKTa B 1€MW NMUTaHusi cBeroaunona? M3 npeniokeHHbIX BapUAHTOB OTBETOB HEOOXOIMMO BHI-
OpaTh MPaBUIBHBIN U yKa3aTh €r0 HOMEP:

1) MI0X0M NMEKTPUUYECKUI KOHTAKT 00ECTIEUUT CKAYKH COMPOTUBIEHHUS IIETH U HATIPSKEHUS
Ha JMO0JIe, U3-3a Yero U3JIyYeHUE CBETOMO/Ia OYIET «MUTAIOIIIM,

2) HUKaKuX HM3MEHEHHU B paboTe CBETOAMOJA HE OyNeT, T.K. W3JIyueHHue OOYCIOBICHO
HarpeBoM P-N mepexoja, a 3TOT MPOLecC JOCTAaTOUYHO UHEPTEH;

3) cBeToauos He OyAeT co3aaBaTh U3IyUYECHHUE.

400

200 =

T, A

100 =

_____________

Mpsamoe HanpEsexee, B
2. I[aﬁTe 00BsICHEHHE ABIIEHMIO:; JlaMIia HakaaIuBaHUS OOBIYHO BKJIIOYEHA B CETh nepCMCH-
HOT'0 TOKa vactoTod 50 FI_I, a CBCTOAUOJ — B LICIIb NOCTOSAHHOI'O HAIIPSXKCHUA. HO‘{CMy KoaeOanus
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CHJIBI TOKA B JIaMII€ HaAKaAJIMBAHUA HC 3aMCTHBI, 4 BBIKJIIIOYCHHEC CBETOAHNOAAa HA 1 MUJUIUCCKYHAY 4YC-
JIOBCK BOCTIPUHUMACT KaK «MHUTaHue»?

3: Hpez[noxq/lTe BapHaHT KOHCTPYKIHMHU CBETOANOJA C YIIPABIIAICMBIM LIBETOM U3JIYUCHUA.

Tema 5. I'nobanvnoe nomennenue

Texcm Ons umenus

W3-3a mmobanbHoro moremienuss bonbmoit bapeepubiii pu¢ (ABctpanus, Tuxuii okean)
TepsieT COCOOHOCTh BOCCTaHABIIMBATHCS, YTO MPUBOAUT K COKPAIICHUIO Pa3HOOOpa3vsi MOPCKHUX
BHJIOB, KOTOpbIe TaM kuBYT. Okoio mosoBuHbl bonbioro bapeeprnoro puda morutmo B 2016 u
2017 ropax. Bona B okeaHe Iporpenaach HacCTOJIBKO, YTO 3TO BBI3BAJIO MacCOBOE 0OECIIBEUMBAHUE
KopaJuioB. Ecnu moTeruieHne ynmacTtcs OCTaHOBHTH Ha ypoBHE 1,5 rpamyca, BepkuBeT 10—30%
kopaioB. Ilpu miobanbHOM moTemieHud Ha 2 °C mpakTUYECKH BCe KOPAJUIOBbIE pUBI OyayT
MOTEPSHBL.

ImaBHasg mnpuurMHa IO0AJIBHOIO NOTEIUIEHHS — BBIOPOCHI MApHUKOBBIX Ta30B, Ta30B C
BBICOKMM ITOTJIONIEHUEM CBETOBOM SHEpruu B MH(PPAKPACHOM (TEII0BOM) nuara3oHe. OCHOBHBIMU
MAapHUKOBBIMU Ta3aMU 3eMIIH SIBISIIOTCS BOISHOW Map, yINIEKHCIBIM ra3 U MeraH. MccnenoBaHus
YVYEHBIX IMOKa3bIBAIOT, YTO COJAEpKAHME YIVIEKHCIOro raza B arMocdepe HampsMyro CBS3aHO C
IUIOMIA/IBIO JIECOB HA IUIAHETE.

['moGanbHOE MOTEIJICHHE MOXKET MPUBECTH K PE3KOMY TAasHUIO JIETHHKOB. McciemoBaHUs
2018 roga MokasbpIBalOT, YTO CKOPOCTh POCTAa YPOBHS MOPS YBEIMUUBAETCA U CyMMAapHBIA IPUPOCT
K KOHILY CTOJIETHS JJOJDKEH COCTaBUTh 65 ¢M oT ypoBHs 2010-X ronos.

Bonpocul ona oocysycoenus:

- Tubenbp KOpayuIOB O3HAYaeT, YTO MHOTHE BUJIBI PHI0 U JAPYTUX CYLIECTB MHOTEPSIOT
€CTECTBEHHYIO cpely oOuTaHus. VX momymsiiinu cokparsiTcst Wi UCue3HyT HaBceraa. [louemy?

- Kak BnusieT cokpallieHue miomaan JecoB Ha CPEIHIOI TeEMIIeparypy Ha 3emie?

3aoanue:

W3 npuBeIeHHBIX HIKE YTBEPKIEHUN HEOOXOAMMO BhIOpaTh JBa MPaBUIIbHBIX:

1) [NoBeImeHNe YpOBHS MOpPS yrpoXKaeT OCTPOBHBIM TOCYAAapCTBaM, TaK Kak 3TO MPHUBEAET K UX
3aTOIIEHUIO.

2) IoBblmieHHE YPOBHS MOPSI TPUBENET K YBETMYCHUIO YUCICHHOCTH MHOTHX BHJIOB PBIOBI.

3) IoBblleHHEe YPOBHSI MOPSI IPUBEIET K YBEIMUCHUIO COIEPKAHUS COJTH B MOPCKOM BOJIE.

4) 3-3a TOBBINICHUS YPOBHS MOpPS YBEIUYUTCS IUIOIIAIb IIOBEPXHOCTH MOPCKOH BOIBI M
KOJMYECTBO 00pa3yeMoro BOJSHOrO Tapa, YTO cJenaer [iolalbHOE TMOTemsieHue Ooee

NHTCHCUBHBIM.

Tema 6. Ilapruxosslit I¢ppexm: OelicmeumenbHocmy uu vimuicen?
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Texcm Ons umenus:

JKuBbIM OpranuzMam HEOOXOMMa PHEPTUS IS )KU3HU. DHEPTUs, MOAICPKHUBAIONIAS KU3HB
Ha 3emiie, mpuxoaut ot CojHIla, KOTOPOe U3JIy4aeT IHEPrHI0 B KOCMOC, TaK KaKk OHO OY€Hb Topsi-
yee. Kpomreunast yactb 3TON S3HEPTUH TOCTUTAET 3EMIIH.

ATmochepa 3emin JeCTBYeT KaK 3allUTHOE 0/IEs10, TOKPHIBAIOIIEE ITOBEPXHOCTH IJIaHe-
THI, ¥ 3AIIUINACT €€ OT MEePEIa 0B TEMIIEPATYPbl, KOTOPHIE CYIIECTBOBAIHN OBl B 0€3BO3IyIIHOM
IIPOCTPAHCTBE.

Bbonbmas yacte nzmydaemoit CoHIIEM SHEPTrUu IPOXOIAUT Yepe3 3eMHYI0 atMocdepy. 3eM-
JIs1 TIOTJIOIIAET HEKOTOPYIO YacTh 3TOM SHEPruu, a Apyrasi 4aCTh OTPa’KaeTcsi 0OpaTHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOM OTpaKEHHOW YHEPTHH MOTomaeTcs armochepoid. B pesynbrarte 3Toro
CpeaHsisl TeMIIepaTypa HaJl 3eMHOW TOBEPXHOCTHIO BBIIIE, YeM OHA MOTJIa ObI OBITh, €CJIK OBl aTMO-
cdepsl He cymiecTBoBaia. ATMocdepa 3emiu AeHCTBYET Kak MapHUK, OTCIOA U TPOU3OIIEN Tep-
MUH «MapHUKOBBIN 3 dekT». CunTaroT, 4To NapHUKOBBIN 3 PEeKT B TeueHHe IBAIIATOTO BeKa cTajl
0oJsiee 3aMETHBIM.

To, uTo cpennss Temneparypa arMocqepsl 3eMJIH YBEINYHIIACh, SBIsieTCs hakToM. B raze-
Tax U JPyroi mepuoanyecKoi neyaTu OCHOBHOW MPUYMHON MOBBILICHHS TEMIIEPATypPhI B IBaIl1a-
TOM BEKE YacCTO Ha3bIBAIOT yBEIMYEHHUE BHIOpOCA YIIIEKUCIIOro ra3a B atMocdepy.

[lIxonpHUK IO UMEHU AHJIpEH 3aUHTEPECOBAJICS BO3ZMOKHOM CBS3bIO MEK/Y CpelHEN TeM-
nepaTypoi arMmocdepsl 3eMiI U BBIOpOCaMU YTJIEKUCIIOTO ra3a B armochepy 3eMitn.

B 6ubnmoTexe oH Haren cieayrolye J8a rpaduka.

BwGpock yrnekucnoro rasa

CpegHAA TeMnepaTypa aTMochepbl SEMMU
(ThICAYM MHUNMUOHOE TOHH B rog)

(rpagycos Lenbcua)
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Ha ocHoBe 3Tux nByx rpadukoB AHzpeii cienan BbIBOJ, UTO MOBBIIICHUE CpeIHEH TemIe-
patypsl aTMochepsl 3eMiId AEHMCTBUTEIHHO MTPOUCXOIUT 3@ CUET YBEIMUEHHUS BHIOPOCOB yTIIEKHC-
JIOTO Tasa.

Jpyras mkonsHuUIa, Buka, He coryiacHa ¢ BeIBoioM AHapes. OHa CpaBHUBAET JBa rpaduka

U TOBOPHUT, UTO HCKOTOPLIC YaCTU Fpa(l)I/IKOB HC MMOATBCPIKAAIOT €TI0 BBIBOM.
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Bonpocul ona oocyymcoenusn:

- Kakue yactu rpadukoB He moaTBepkaatoT BeiBoA Anapes? [Ipusenute npumep u o0bsic-
HUTE CBOU OTBET.

- AHzipeil HacTauBaeT Ha CBOEM BBIBOZIE O TOM, YTO IOBBILIEHUE CPEIHEH TemIeparypsl aT-
Mochepbl 3eMiIn BBI3BIBACTCS YBETUUYEHUEM BEIOPOCOB yriekucioro raza. Ho Buka nymaer, 9ro
€ro BbIBOJ uepecuyp nocnemHslii. Ona rosoput: «IIpexne, ueM cienaTb OKOHYATEIbHBIN BHIBO,
TBI JIOJDKEH YOSTUTHCSA B TOM, YTO ApYTrHe (DaKTOPBI, BIUSIONINE HA ITAPHUKOBBIA 3 (PEKT, OCTatoTCs

IMOCTOSSHHBIMIY. Ha3zoBurte OJIHWH H3 (baKTOpOB, KOTOPBIC UMEJIa B BUAY Buxa.

Tema 7. Buympennsas cpeoa opzanuszma. Kpoew
Texcm Onsa umenus:
IlepeauBanue KpoBH
KpoBb — 3T0 0COOCHHBIN BUJ COETMHUTEIHHON TKAaHH B OPTaHU3ME YEJIOBEKa, B COCTAB KO-

TOpOI>'I BXOOAT TpOM6OI_[I/ITBI, SPUTPOLUTHI, HeﬁKOHHTLI, Ijia3sma. OHa, KakK U Jro0as TKaHb, BBIIIOJI-

HSIET ONpeJieiCHHbIe (QYHKIIMUA B Op-
TaHU3ME YeJIOBEKA: 3alIUTHYIO, IIbI-
XaTeIbHYI0, TPAHCIIOPTHYIO U pery-
nsTopHyro. O6muii ee o0beM B opra-
HU3ME UYeJIOBeKa CcoCTaBisieT 4-5
JTUTPOB.

15 utonst 1667 rona dhpanirys-

ckuil Bpau XKan-baruct Jlenu Bnep-
BbIE COBEPIIUI MepeBaHue KpoBH uenoBeKy. CerogHs 3Ta nedeOHasi TEXHOJIOTHS MOKa3aHa Mpu
MHOTHX 3a00JI€BaHUSX, HO TIPH 3TOM OCTaE€Tcsl KpaiHe omacHoi mpouenypoi. Cama mporeaypa
Ha3bIBACTCSI TEMOTPAHCY3HS.

[TpoBoauTh mporeaypy 06€3 CMEPTEIbHBIX OCIOKHEHHM CTajg0 BO3MOXKHBIM TOJBKO TOCIE
oTKpbITHS Tpynn kpoBu B 1901 rogy u pesyc-gpakropa B 1940 roxy. CerojiHsi nepenuBarT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HANpPUMEp, TOJBKO SPUTPOLUTHYIO MAacCy, CBEXKE3aMOPOKEHHYIO
1a3My, KOHIIEHTpAT TPOMOOIIUTOB U JIEMKOLIUTHYIO Maccy. Camoe pacnpocTpaHEHHOE TTOKa3aHUE K
MEePETMBAHUIO — 3TO NMOTeps KpoBU. OCTPO MOTEpE CUUTAETCA MOTEPs NAIMEHTOM B TEUEHUE Ta-
pe1 gacoB 6oiee 30 % o6wéMa kpoBu. Kpome 3Toro, cpenu abCOMIOTHRIX MOKAa3aHUN K TeMOTpPAHC-
(dy3un — MIOKOBOE COCTOSIHHE, HEMIPEKPAIAIOIHecs KPOBOTEUEHUS, TSHKENI0E MaIOKPOBUE, XUPYP-
TUYecKre BMelaTenbcTBa. [ eMoTpancdys3ust Obuta U ocTaéresi KpailHe pUCKOBAHHOM MPOLIETypPO.
[lepennBanue KPOBH MOXKET BBI3BATh CEPhE3IHBIC HAPYIICHUS KM3HEHHO BAXKHBIX IMPOIIECCOB, TO-

ATOMY K€ MPH HATMYHMK NOKAa3aHUM K 3TOM MpoLeIype MEAUKH BCErAa PaCCMaTPUBAIOT HAIMYHE
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WIM OTCYTCTBHE MPOTUBOIIOKA3aHUM, CPEIU KOTOPBIX — CEplIeUHAasi HEAOCTATOYHOCTh MPHU MOPOKaXx,
MHOKapANUTE, KapJUOCKIepo3e, THOHHOE BOCMAJIeHUE BHYTPEHHENH O0O0JIOUKU Cep/lia, TUIEPTOHHUS
TpeTbell cTajuy, HapylIeHHe KPOBOTOKA I'OJIOBHOI'O MO3r'a, 00lee HapyleHue 0eJIKoBOro oOMeHa,
JIJIEpruYecKoe COCTOSHUE U ApYyTrue 3a00J1eBaHMUs.

YacTto npu aOCOTIOTHBIX MOKa3aHUSAX K MEPEIMBAHUIO KPOBH MPOLEAYPY HPOHU3BOIAT, HE-
CMOTpS Ha MPOTHBOIOKA3aHMSA, HO TMPH ATOM OPraHHU3YIOT MNPO(YUIAKTUYECKHE MEpONPHUITHS,
HanpuMep, AJis NpeAynpexaeHNs allJlepruueckoi peakuuu. MHorna npyu Xupypruyeckux oneparm-
AX MPUMEHSAETCsI IPEeJIBAPUTEIIBHO 3ar0TOBJIEHHAs! COOCTBEHHAs! KPOBb IAlIUEHTA.

Ilepen mepenuBaHueM KpOBU MAlMEeHTa 005A3aTEILHO MPOBEPSIOT HAa IPOTHBOIIOKAa3aHMS,
emé pa3 MpoOBEPSIIOT TPYIITY KPOBU U pe3yc-(akTop U TECTHPYIOT KPOBb JJOHOpA HAa MHAWBUIYANb-
HYI0 cOBMECTUMOCTb. [locie aToro mpoBoauTcs 6uonornveckas npoda — manuenty BBoaar 25-30
MJI KPOBH JJOHOpA U HAOJIIOAA0T 3a COCTOAHUEM 0oJibHOTO. Eciy manueHt 4yBcTByeT ce0si XOpollo,
TO KPOBb CUHTAETCSI COBMECTUMOMN M MPOBOJUTCSA reMoTpaHcdy3us co ckopocThio 40—60 kanens B
MUHYTY.

[Tocne nepenuBaHusl HECOBMECTUMOM KPOBHU MOTYT BO3HUKHYTh OCJIOXKHEHMsI, COOM NaroT
IOYTH BCE CUCTEMbI opranuiMa. Hanpumep, BO3MOXKHO HapylieHHe (pyHKIUHI MOYeK U neueHu, 00-
MEHHBIX MPOLIECCOB, AEATEILHOCTH XKEIIyT0YHO-KAIIEYHOTO TPAKTa, CEPAECUYHO-COCYIUCTON U LIEH-
TPaJIbHOW HEPBHOM CUCTEM, JIbIXaHUs, KPOBETBOPECHMUS.

Cy1iecTByeT Takoe MOHATUE KaK «KPOBSHOM TOMMHI», MHAUe — ayroremoTpancdysus. [lpu
3TOH Mpoleaype MPOU3BOAUTCS MEPEIUBaHUE PELUIMEHTY €ro ke cOOCTBEHHOM KpOoBU. JTO J0CTa-
TOYHO paclpoCTpaHEHHas METOJUKa B CHOPTE, OJHAKO O(UIMAIbHBIE CTPYKTYphl IPUPABHUBAIOT
e€ K IpUMEHEHHUIo gonuHra. « KpoBsiHON TOMMHI» yCKOPSET JOCTaBKY KUCIOPOJa K MBIILIIAM, yBe-
JNYMBAs UX MPOU3BOAUTEIHHOCTb.

3aoanus:

1. Bo MHOrux HayuyHbIX paboTax reMoTpaHc(dy3usi paccMaTpUBaeTcsl Kak omneparus, aHajo-
IHYHas MepecajKe OpraHos, T.e. oOjajaromias 0oJbIIMMHU puckamu. Pacnonoxure neiicTBust Bpa-
4el, yKa3aHHbIE HUXKE, B [TOCJIE0BATEIbHOCTU UX ITPOBEICHUS:

a. BTOPUYHO IPOBEPSIOT IPYyMITy KPOBH U pe3yc-(akTop,

0. mpoBoAMTCS OHOJIOTHYECKas MPoOa — MAIMEHTy BBOAAT 25—30 MJI KpOBH JIOHOPA,

B. TECTUPYIOT KPOBb I0OHOpPA Ha HHIUBUAYAIbHYIO COBMECTUMOCT,

I. €CIId KPOBb CUMTAETCS] COBMECTUMOM, TO MPOBOAAT reMoTpaHcdy3usi co ckopocThio 40—
60 xamenp B MUHYTY,

. TIPOBEPSIOT MalMeHTa Ha HAJIMYUE MPOTUBOIIOKA3aHUH.

2: Kakumu 10JKHBI OBITH YCIOBUSI KPaTKOBPEMEHHOTO XpaHeHus KpoBu? M3 mpenioxeH-

HBIX BApHAHTOB OTBCTOB BLI6epI/ITe HpaBHJ’ILHLIfI " YKaXUTC Cro HOMECP:
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a. B 3aITastHHBIX EMKOCTSX B XOJOIUIBLHON CTEPUIILHON KaMepe ¢ Temneparypoit 2-6°C,

0. B aBTOKJIaBe,
B. B CTEKJITHHBIX COCY/IaXx.
3. Bribepute U3 npeaioKeHHOro CHUCcKa ()YHKIIMH, KOTOPBIE BBIIOIHIET KPOBb B OPraHU3-

MC YCJIIOBCKA: 3allMTHAasdA, HIOAACPKHBAIOIIAA, COCAWMHUTCIIbHAA, AbIXATCJIbHAA, PCryJIdTOpHAd,

TpPaHCIIOPTHAS.

Tema 8. Meouyuna cnopma
Texcm 01a umenus:
[lepen TpeHUpPOBKaMH CIIOPTCMEH HU3MEpsieT 4acTOTy OWEHHs CBOero mynbca. Yacrora
Oouenus cocrapiser 70 ynapoB B MUHYTYy. CIIOPTCMEH 3aHUMAETCSl OAHY MUHYTY M CHOBA U3MEPSIET

ITyJIbC. 3arem OH MIPpOBEPACT €ro KaAXAYH0O MUHYTY B TCUCHUC HCCKOJIBKMX MHHYT. On npeacTaBui

CBOU PE3yJbTaThl B BUJIE rpaduka.
Kaxkoit M0HO cienath BBIBOJI IO €T0 pe3yJibTaram?
a. Yacrora 6ueHus ero nynbca ypennuuBaeTcst Ha 50 y1apoB B MUHYTY.

6. Ha YMCHBIICHUC YaCTOThI OMeHud ero IMyJibCa YXOAUT MCHBIIC BPCMCHHU, UCM Ha YBCJIU-

YCHUC.

B. UeTbIpe MUHYTHI CITYCTS €ro Mmysibc Obercs 80 yJapoB B MUHYTY.

r. Ero nmynsc HopMaiu3yeTcst MEHee ueM 3a 6 MUHYT.
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Tema 1. Memannoi. Koppo3us memannos. 3auwguma om Koppo3uu.
Yenepoo kax ocnosa opzanuueckoi scuznu. Yenexucnoii 2az

Texcmot 015 umenun

Teker 1
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PecTraBpanusi naMsiTHUKOB

B atmocdepe KpymHBIX TOPOJOB BO3POCIO COACPNKAHKME arpeCCUBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTHU MaMSATHUKOB, CACTAHHBIX U3 METallla, oJIBepraiTcs arMochepHoii koppo3uu. B mo-
clieTHee BPEMs 4YacTO BO3HHMKAIOT TaKHe BHUJIbI KOPPO3UH, KaK «OpOoH30Bas 00JIe3HbY (WM «MeTHas
qyMay), IPU KOTOPBIX 00Pa3yrOTCs OCHOBHBIC XJIOPUIBI MEAH - 3aITyCKACTCS PSAJ XUMUYCCKUX pe-
aKIUN ¢ y9acTUEM MEJH, KHCIOpOo/aa U Blaru atMocdepsl. B pe3ynbraTe 3TOro mpoucxXouT HHTCH-
CHBHAsl HEPEPBIBHASL KOPPO3US, pa3pylLIAIOIasi MOBEPXHOCTh CKYJIBIITYP.

CyniecTByeT 1Ba OCHOBHBIX METO/1a 3aIUTHl METAINIMYECKUX [TOBEPXHOCTENU OT KOPPO3UHU:

1. HaneceHnre MeTaJUTMUECKHUX 3alIUTHBIX MOKPBITUI, Ha3bIBAEMBIX <GKEPTBEHHBIMUY. Takoil cioii
3aIUIIAeT MOBEPXHOCTh MAMSITHHKA, U30JIUPYS €€ OT aTMOC(HEpHBIX BO3IACHCTBHIA, MPU ITOM CaM
MO/IBEPTaeTCsi KOPPO3UU U CO BpEeMEHEM paspyiaercs. Takue MOKphITHS MOKHO HAHOCUTh pa3iiny-
HBIMH CIIOCOOaMHU, HallpUMep, raabBaHOMIACTHKOM.

2. HaneceHus 3alllUTHOTO CJIOS METOJIOM IJIA3MEHHOTO WJIM Ta30IJIa3MEHHOI0 HAMBLUICHUS METall-
JUYECKOTO TOPOIIKa C MOCIASAYIOMIEH €ro MpPONUTKOW CHEIHaJIbHBIM HHTHOUTOPOM KOPPO3HUH
HanbusieMoro Meraimia. UHruburtop, nomanas B MOPHI CIOS, HAJEKHO YACPKUBACTCS B HUX, UYTO
MpeI0TBpalaeT Bo3aencTBre aTMOoc(epHBIX (haKTOPOB Yepe3 MOPhl Ha METAILT U YBETUYUBACT J10J1-
TOBEYHOCTb IMOKPBITHSL.

Hambuienne MOXKHO OCYIIECTBUTB, HANPUMEP, MPU MOMOIIM TAaKUX YCTPOMCTB, KaK IIa3-
MOTPOHBI, Ta30IJIA3MEHHBIE TOPETTKH, TyTOBBIE METAUIM3ATOPhI M JIETOHAIIMOHHO-TA30BbIC MYIIIKH.
B Cankrt-IlerepOypre Tak ObUIH pecTaBpUPOBAHBI MHOTHE MaMATHUKH.

Bonpocwl ona oocysymcoenusn:

— 3anuTHBIN CIIOM METAITTHYECKOTO TOPOIIKOBOTO MOKPBITUS SIBISETCS PBIXJIBIM, COMIEP-
JKUT MHOTO MYCTOT U TOpP U MPOHHIIAEM ]ISl BHELTHEH aTMOCQephl U colepsKallleiics B Hell Biaru.
[Ipu xakux yciaoBHUSX OH OyJET BBIMOJHATH 3aIIUTHYIO (DYHKIMIO: TIPH 3aMIOJIHEHUH TIOP U MyCTOT
CIEIUATLHBIMU TperapaTaMu, MPEMsITCTBYIONUMH KOPPO3UH 3aIIUTHOTO CJIOSA, TIPU OKPAITUBAHUU
MOKPBITUS KpacKaMH HIJIM AMAIIIMU, TIPU YCIOBUU MPOMUTKUA MOBEPXHOCTH MHTHOUTOpPAMU KOPPO-
3UU WIH NIPYU TOBTOPHOM HAHECEHUHU MOPOILIKOBOIO 3aIlIUTHOTO CIIOsI?

— MoryT 11 OBITh HUCTIOJIB30BaHbI OMUCAHHBIE TEXHOJIOTHUHN JUISl 3alIUThl MAMSITHUKOB, BBI-
MOJTHEHHBIX U3 KaMHs? [louemy?

— TloueMy CKyJIBNTYypHBIE KOMIIO3HUIIMH pPa3MENIAIOT JIMIIh Ha
MAaCCHUBHBIX (PyHIAMEHTaX: JJIT 00CCIIEYCHHS] YCTOMYUBOCTH CKYJIBITYPHI,
JUISl pPaBHOMEPHOTO PACHPEACIICHUSI BECOBOW HArpy3KH Ha TPYHT, IS
YBEJIUYEHUS BBICOTHI CKYJIBNTYPBI WU JJIs 3AIIUTHI CKYJBNTYPhl OT BaH-

naaoB?
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Teker 2
I'a3upoBanue BoabI
VYraekucnsii ra3 unn CO2, TBYOKHUCH yTJie-
poja, TUOKCUI yriiepoja, OMkapOOHAT MCHOIb3Y-

CTCA JII NPUTOTOBJICHUA T'a3UPOBAHHBIX HAIIHUT-

KOB. ['a3upoBaHHbIE HAMUTKH, OCOOCHHO OXJa-
KJICHHBIC, OBICTpEC W TIIOJIHEE YTOJISIOT JKAKIY. ke il

i yToneHus Kaxpl 4EJIOBEK BBIIMBACT MEHbIIE Ia3UPOBAHHON MUTHEBOM BOJIbI, YEM HETa3HpO-
BaHHOU. CerofiHs B NPOU3BOJCTBE HAIIUTKOB YCUJICHHO DKCIUTYyaTUPYETCS OCHOBHOE CBOMCTBO yT-
JIEKUCIIOTO Ta3a — KOHCepBupyloiee (00e33apaxuBarolee, 1e3uHpUIHIpyolee, aHTUMUKPOOHOE),
T.K. YIJIEKHCIIBIN Ta3 SBISIETCS KOHCEPBAHTOM - BEUIECTBOM, TyOUTENFHO IEHCTBYIOUINM HA JKUBBIC
MUKPOOPTraHU3MBbI, IPUCYTCTBYIOLINE B IUTHEBOM BOJIE.

VYraekucnslil ra3 U3MeHseT BOJOPOAHBIN noka3atensb (pH) Bojbl, onpenensonuii xapakrep
XUMHYECKHX M OMOJIOTHYECKHX IpoIeccoB. B 3aBucuMocTH OT BenmuuuHbl pH MeHsieTcss CKOpocTh
OMOJOrNYECKUX peaKluil, TOKCUYHOCTb 3arpsA3HSIOMINX BELIECTB U T. A. [yl nuTheBOM BOJBI ONTH-
MaJIbHBIM cuuTaeTcsi ypoBeHb pH B nuamnaszone ot 6,5 1o 8,5 (o pexkomeHgauusM BcemupHoit op-
raHU3aluyu 37paBOOXPAHEHUs - 7), OTKIOHEHHE OT KOTOPOI'0 MOXET CYIIECTBEHHO OTpPa3UThCs Ha
3araxe, MPUBKYCE U BHEIIHEM BUJE BOAbL. [Ipy HACHIIIEHUH BOABI YITIEKUCIBIM I'a30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pacTaet qo0 pH=3,8.

Bonpocwl ona oocysymcoenusn:

— IloueMy npu HarpeBaHUM ra3upOBAHHOM BOJBI, SIBJISIOLIEHCS BOJHBIM PacTBOPOM YT OJIb-
HOW KHCJIOTBI, BBIAEJISAIOTCS ITy3bIPbKH raza?

— JlakmycoBasi HHIMKaTOpHast OyMara npu MOrpy>kKeHUH €€ B ra3UpOBaHHYIO BOJY MEHSET
nset. Ha xaxoin?

— Meauky Ha OCHOBE MHOTOJIETHUX MCCJIEIOBAaHUIN M HAOJIOEHUHN ONpeaeaii IPOTUBO-
NOKa3aHMUs K yHOTpeOJIEHUIO ra3upoBaHHON MUTHEBOI BOJABI: HaJM4ME sI3BBI M ractpura. Kakosa
OCHOBHAs MPUYMHA 3TOT0 OTPAaHUYEHHUS: HU3KUH, BHICOKUI MM HOPMAJbHBIN ypOBEHb BOJOPOIHO-

ro nokazarens? [IpuBeaure 060CHOBaHME B MOJIb3Y CBOETO OTBETA.

Tema 2. Ecmecmeennasn paouoaxkmuernocms. Ilpeoopazosanue snympennei snepzuu
AMOMHBIX A0€pP 8 MENI08YI0 U IIEKMPUUECKYI0 IHeP2UI0. AmomHble Cu106ble YCMaAH08KU U UX
ucnoavizoeanue. Ilocneocmeus paouayuonnozo oonyuenus

Texcmul 014 umenus:

Tekcer 1
PagnoakTuBHOE 00MyUeHNE
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Pannanus, B IMPOKOM CMBICIIE, O3HAYAET U3JIyYEHUE, TO €CTh PACIIPOCTPAHCHUE YHEPTHUU B

BUAC BOJIH UJIM YaCTHII. PaI[I/IOElKTI/IBHBIC HU3JTy4CHUA CJIAT HAa TPU BUJA:

anb(a-u3IydeHue — MoToK sijiep renus;

- 6eTa-I/I3J'IyLICHI/Ie — IIOTOK 3JICKTPOHOB;,

raMma-us3JIydCHHUC — IIOTOK BBICOKOOHCPICTUYCCKUX q)OTOHOB;

IMOTOK HEMTPOHOB.

YenoBeueckHii OpraHu3M PeryssipHO MOJBEPraeTcs BO3ACHCTBUIO PaJMOaKTHBHOTO 00Iyde-
Hus. [IpubausurensHo 80% ekeroaHo noxy4aeMoro KOJM4ecTBa MPUXOIUTCS Ha KOCMUUYECKHUE JTy-
y. OCHOBHBIM NPHUPOJHBIM UCTOUHUKOM H3JIyYEHMs CUUTAETCsS MHEPTHBIM a3 pajoH, BBICBOOOXK-
JAOLINNCS U3 3€MJIM U TOPHBIX ITOPOJL.

Pagnanmonnoe oOiydeHue mo crnoco0y MPOHUKHOBEHHS B OPTaHU3M JIEJTUTCS Ha J[Ba TUIIA:
BHyTpeHHee M BHelHee. llocnenHee xapakTepHO Ul pacHbUIEHHBIX B BO3AYXE PaAMOHYKIMIIOB
(adpo3011b, TbUIB). OHM MOMAJAIOT HAa KOXKY MM OAEXKAY. B TakoM cilydyae MCTOYHHMKM pajualiiu
MOKHO YyJaJuTh, CMbIB HUX. BHemHee ke 00yueHUE BBI3bIBAET OXKOTU CIM3UCTBIX 000JIOUEK U
KOXHBIX NOKpOBOB. [Ipy BHyTpeHHEM Turie 00JydeHHs PaJUOHYKJIUABI MONANalT B KPOBOTOK,
HalpuMep, 4epe3 paHbl, U yJAIAI0TCS JIMIIb C TIOMOLIbI0 Tepanuu. Takoe 00aydyeHne NpoBOLUPYET
00pa3oBaHue 3JI0KaUECTBEHHBIX OITyXOJIEeH.

PagnoakTBHOE M3TydYeHHE M3-32 MOHU3HUPYIOLIETO NEHCTBHS NMPUBOIUT K 00Pa30BaHUIO B
OpraHu3Me 4ejoBeKa CBOOOJHBIX PAJAMKAIOB — XUMUYECKH aKTUBHBIX arpEeCCUBHBIX MOJIEKYJ, KO-
TOpBIE BBI3BIBAIOT MOBPEXJICHHE KJIETOK M UX rubesnb. OcoOeHHO YyBCTBUTENbHBI K HUM KJIETKU
KeNyTOYHO-KUIIEYHOTO TPaKTa, MOJIOBOW M KPOBETBOPHOH cucteM. PagnoakTuBHOE 00IyuyeHHE
HapyliaeT ux paboTy, BbI3bIBAE€T TOLIHOTY, PBOTY, HapyIllI€HUE CTyja, TeMneparypy. Bo3aelicTBys
Ha TKaHU TIJ1a3a, OHO MOJKET NPHUBECTH K JIy4eBOW Karapakre. K moCiIeICTBUSIM HOHU3HPYIOLIErO
U3JIy4CHUS TAK)KE€ OTHOCAT TaKUE MOBPEXKIEHHUs, KaK CKIEPO3 COCYHOB, YXYALICHHE UMMYHHUTETA,
HapylIeHHe IeHeTndeckoro ammapara. Cucrema nepefadu HAcleACTBEHHBIX JaHHBIX MMEET TOH-
Kyl opraHuzanuio. CBoOOJHBIE paJuKalbl U WX MPOU3BOAHBIE CIOCOOHBI HAPYLIATh CTPYKTYpPY
JIHK — HocuTens renernyeckoil nHGopmanuu. IT0 NPUBOAUT K BOSHUKHOBEHHIO MYyTalUi, KOTO-
pBIE CKa3bIBAIOTCS HA 30POBbLE MOCIEAYIOINX ITOKOJIECHHUHN.

Ha aromapHOM ypoBHE 3TO MPOUCXOIUT TaK. PairoakTHBHBIE YaCTULBI JIETAT C OTPOMHOMU
CKOPOCTBIO, BEIOMBAsI IPU ATOM AJIEKTPOHBI U3 aTOMOB. B pe3ynbTare nocieanue npuodpeTaroT mo-
JIOKUTENbHBIN 3apsia. CBOOOAHBIN AJIEKTPOH U MOHU3UPOBAHHBIN aTOM BCTYIAIOT B CJIOKHBIE peak-
UM, B pe3yJbTaTe KOTOPHIX 00pa3yroTcsi cBOOOAHbBIE paaukanbl. Hanpumep, Boga (H20), coctas-
mstrommast 80 % maccel yenoBeka, 1Mo BO3ASHCTBUEM paiMalliy pachajaeTcs Ha JBa pajaukaita — H+
u OH-. OTH maTosorn4ecky akKTUBHBIE YACTHIIbI BCTYIAIOT B PEAKIMH C BaXKHBIMH OMOJIOTHYECKH-

Mu coenuHeHusiMu — mosiekynamu JIHK, GenkoB, pepmenTtoB, xupos. B pe3ynbrare B opranuzme
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pacTeT YMCIIO MOBPEXKACHHBIX MOJIEKYJ U TOKCHHOB, CTpaJaeT KJIETOUHbIH oOMeH. Uepe3 HEKOTO-
poe BpeMs MOpaXeHHbIE KJIETKU MOTHOAI0T Wi UX (QYHKIIMK Cepbe3HO HapyluatoTcs. M3-3a mospe-
xaenust [IHK u myTtanuu reHoB KiieTka He MOXKET HOPMalIbHO ACNUTHCSA. DTO caMOe OMacHoe Mo-
CJIEJICTBUE PAUAIIMIOHHOTO 00JIy4YeHUSs.

Bonpocul ona obcysymcoenusn:

- Jlns yenoBeka B KOCMOCE 3HAUUTEIbHYIO ONACHOCTh IPEJCTABIIAET KOCMUYECKasl paaua-
s, Yto 3amumiaet Joaei Ha 3emiie oT ee maryOHOro BO3JeicTBHs: aTMocdepa ¢ copepkaieics
B HEll MbUIbIO, BpallleHue 3emiiu, obaka, BOASHON map, coJepsKaliuiics B atMocdepe Uiid MarHuT-
Hoe noJje 3emyn?

- [l kakux reorpa)M4ecKux MECT NMPHU OTCYTCTBHU MECTOPOKICHUN PaIHOAKTUBHBIX HC-
KOIIAE€MbIX YPOBEHb €CTECTBEHHOW paJMalluy BBILIE CPEJHETO: BHICOKOIOpPhE, TOBEPXHOCTh OKEAHa,
PaBHUHBI, JIECHON MacCUB WU APKTUKA ¢ AHTAPKTUKON?

- Ha Jlyne marautHoe mose o4eHb ciaboe. O3HauaeT JiM 3TO HAJIMYUE paauallMoOHHON omac-
HOCTU M HEBO3MOXXHOCTb OCBOEHHUs uenoBeuecTBOM JIyHbl? Pa3BepHyThlli OTBET HEOOXOAMMO
000CHOBATb.

Texer 2

ATOMHas MOABOIHAS JIOAKA

ATOMHBIE TIOJUIOJKN UCHOJIb3YIOT PaJUOAKTUBHOE TOILIMBO (B OCHOBHOM, ypaH). Pagunoak-
TUBHbIE MaTEpUaJIbl BBIIEISAIOT TEIJIOBYIO SHEPTHIO B Ipoliecce siiepHoro pacnazna. [Ipu sTom BbI-
JIENIAeTCsl ONPOMHOE KOJIMYECTBO dHepruu. Ha aToMHON MOouIoAKe TaKOH IMPOLECC OCYLIECTBIISAETCS
B TOJICTOCTEHHOM pPEaKTOpe, KOTOPBIH HEMPEPBHIBHO OXJIAXKAAETCsl MPOTOYHON BOJIOM, UTOOBI M30e-
JKaTh Ieperpena, a TO U pacilaBJICHUs CTEHOK.

B tunuyHOM ABUTrarene ¢ SAEpHBIM PEaKTOPOM OXJIaXJAE€HHas BOJa, LUPKYJIUPYs MOJ JaB-
nenueM 160-200 atmocdep 1Mo 3aMKHYTOMY KOHTYpY, ONAAaeT BHYTPh KOpITyca peakTopa, colep-
JKalllero siepHOe TOIMBO. Harperas Boja BBIXOAUT U3 PEaKTOpa U MCIONb3YeTCs I IIpeBpalie-
HUSl B MaporeHeparope Jpyroi Bojsl B map. OcTeiBasi, OHa BHOBb BO3Bpaliaercs B peaktop. Ilap
BpalllaeT JIONacTH TypOMHHOTO JBUTaTeNs. PeaykTop nepeBoauT ObICTpOE BpallleHHe Bajla TYpOUHbI
B OoJsiee MeJUIEHHOE BpallleHHEe Basla 3JIEKTpojABUraress. Ban anekrpoaBurarens npyu NOMOIIU Me-
XaHMU3Ma CHEIUICHHS COeIMHAETCS ¢ IPEOHBIM BaJIOM U AJIEKTPOr€HEPATOPOM. DIEKTPOJIBUraTEb,
Bpailiasi rpeOHOM Basl U reHepaTop, oOecreyrBaeT ABMKEHUE JIOJKU U BbIPA0ATHIBAET JIEKTPOIHEP-
TUI0, KOTOpasl 3amacaercs B O0OpPTOBBIX akkymyssiTopax. B Poccun co3znanu m ucnbiTany yHUKaIb-
HYIO JIEPHYIO CHJIOBYIO YCTaHOBKY C PECYpPCOM Ha BECh KU3HEHHBIH IIMKJ aTOMHOM IMOABOJHOMN

JJOJKH.

3aoanusa:
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1.3anonauTE B OJIOK-CXEME MPOIYIIEHHBIE 3BEHBS MpoIlecca MPeoOpa3oBaHus IIePHON

SHCPTHUU B MCXAaHUYCCKYIO SHCPIrutO ABUKCHUA HO,Z[BO,Z[HOﬁ JJOAKHU

Brigenenune
+1DCEPAICHUC B >
IIpeepameHue BOOEL B ap

f)
JHEPTHH B IPOLIECCE  —= 7 T
10AKTHBHOIO pacCIana
I1ap BpamaeT JIONacTH 0 >
OMHEBI IBHTATENS
—— ? DIIeKTPOIBHUIATENE BEIDA0ATEIBACT 1. 9HEPIHIO,

KOTOpAA 3AMacASTCA B AKKYMYIATODE

2. «B TMnuuHOM ABUTATENe C SACPHBIM PEAKTOPOM OXJIAKICHHAs BOJAA, LUPKYIUPYS MOJ
nasieaneM 160-200 atMocdep 1Mo 3aMKHYTOMY KOHTYpY, TOIIaaeT BHYTPh KOPITyca peakTopa, co-
JIeprKallero sijaepHoe TorauBo. Harperast Boja BBIXOAUT U3 peakTopa U MCIONb3yeTcs s IpeBpa-
LICHUSl B MaporeHeparope ApyroM BoAbl B map». To ecTh B TEKCTE yKa3aHa 4acTb BOASHON Maru-
CTpaJId «PEAKTOp-----lIapOreHepaTop ------ peaktop». CocTaBbTe aHAJIOTHYHYIO CXEMY JUJIsl APYrou
YaCTH BOJSHOW Maructpaiu. (s 3TOro BHUMATENbHO paccMOTpuTe cxemy asuratens. Coriacu-
TECh, UTO MOXKHO TIPOCIEAUTh AHAJIOTUIO C TAKUMU TMOHATUSAMH U3 OMOJOTHHU, KaK «MaJIblii KpyT
KPOBOOOpAIIEHUsD U «OOBIION KPYT KPOBOOOPAILIEHUS.

3. [Ipeanonoxkum, 9TO Y4EHHUK, 03HAKOMUBIIIMCH CO CXEMOU yCTpPOWCTBA IBUTaTENs C aTOM-
HBIM PEaKTOPOM, IMOCYUTAII, YTO B HEE MOXKHO BHECTH U3MEHEHHS: OObEIMHUTD JIBE YACTH BOISTHOM
Maructpanu. Torma Boaa (map) OyneT HHPKYJIUPOBATh MO KOHTYPY «PEaKTOp---IapoTreHepaTop---
TJIaBHAs TypOWHA ----TTIABHBIM KOHJIEHCATOP TYpPOUHBI------ peakTopy. YKaXUTe OCHOBHOE MPEIAT-
CTBUE HA IyTH BHEJIPEHUS 3TOU UJIEH.

4. Bl B cocTaBe IpyIIbl KOHCTPYKTOPOB — Pa3pabOTYNKOB JIBUTATENEH C SEPHBIM PEaKTO-
pom. M3MeHeHHE KakWX MapaMeTpPOB CYIIECTBYIOIIEH CHUCTEMBI >KH3HEOOECTICUCHUs TTOIBOTHOM
7011KH, o Bamemy MHEHHIO, YBEJIUYUT €€ pecypc?

5. IlpoBeuTe aHanmu3 MpeACTaBICHHONW HAa PUCYHKE CXEMbI MPOIECCOB, 00ECEUNBAOIINX
paboTy MOTIOAKU. YKAKUTE MIPUIHNHY, IOYEMY BOJA, HAarpeBaeMasi B PEaKTope, sIBISETCS pagruoaK-
THBHOM, a BOJia B MaporeHepaTope — HET: OHa MPOXOIUT MPOILETYyPY OYUCTKH, OHH IUPKYJIUPYIOT

110 pa3HbIM KOHTYpPaM U HC CMCIINBAKOTCA, B ITAPOTCHEPATOP ,[[O6aBJ'I}IIOT IleaKTI/IBaTop?
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Komuencarop
AABICHIS | Maporene- Iypdorene- [aasnas rypinna
x patop parop

N

Peaykrop

Ritlaman

;.;:,-JQ

)IeKT- '
poasy-
rareih

Boasmas ma-
uer p;l. L

AKKyYMYI5-
Topuas Hara-

J pes L

Haepueiii peakrop Kouaencarop FaaBubIT KONEHCATOP TYPOHILI

6. V3 mpenioKeHHBIX BapHAHTOB BbIOEpUTE TOT, KOTOPBIM oTBewaeT Ha Bompoc: Ilouemy
BOJIa MOCTYIAeT B aTOMHBIN peakTop Moj OOJbLIMM JaBJIEHUEM, JOCTUralOIUM BeJU4UHbI B 160-
200 armocdep?

a. Jlns yBenudeHnus ordopa TErI0BON MOIIHOCTH.

0. Jlns yBenu4yeHus TeMreparypbl KUIICHHS.

B. Jlns obecrieueHus: HUPKYJIALUKN BOABI B TapOreHepaTope.

7. CucreMa xu3HeoOecreyeHNs OUI0IKH COACPKUT AUCTHILIATOP U 3JIEKTPOIU3Ep, uepes
KOTOpBIE [TOCTOSIHHO MPOITYCKa0T MOPCKY10 Boy. KakoBo nx HazHaueHnue? M3 npuBeeHHbBIX HUXKE
BapHaHTOB HEOOXOUMO BbIOpATh BBINNOJIHSIEMbIE 3TUMU YCTPOMCTBAMU (DYHKLIUU:

a. OuncTKa OT IpUMeceH.

6. Tonkas ¢uibTparus.

B. HarpeBanue, oOpazoBanue napa c ero nocieayroluieil KoHaeHcauuen sl Hoay4YeHus qu-
CTUJUIMPOBAHHOMN BOJIBI.

r. IIpurorosieHue ropsuell TEXHUYECKON BOBI.

. HpOI/I3BO,[[CTBO KHCJIOpOJa B PE3YyJIbTATEC SJICKTPOJIN3a BOABI.

YerpoiicTBo: DOyHKUMH:

Huctrmgarop

DneKTpoan3ep

Tema 3. Ieonroyusn 36e30
Texcm Ons umenun:
[Tox nmeiicTBMEM CHJI BCEMHUPHOTO MPHUTSHKEHUS O0JAKO MEXK3BE3JHOTO ras3a, COCTOSIIEro
TJIaBHBIM 00pa30oM U3 BOJOPO/Ia, COKMMAETCS U HATPeBaeTcs 110 3aKOHY coXpaHeHus »Heprun. Eciu

Macca o0Jyaka A0CTAaTOYHO BCJIMKaA, TEMIICpAaTypa U JaBJICHHUEC B LCHTPC oOyaka JOCTHUIacT 3HA4cC-
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HUH, IPY KOTOPBIX HAYMHAIOTCS TePMOSI/IePHbIe PeaKIMH CHHTEe3a, B PE3YyJIbTaTe KOTOPBIX BOJO-
poa npeBpaunaerca B renuil. Tak poxaaercs 3Be3aa.

Co BpemeHeM (Ha 3TO MOTYT YWTHU MUJUIAAP/BI JIeT!) BOJOPO/I B LIEHTPAJIbHOM YacTH 3BE3bl
BBITOpaeT, U o0pa3yercs reauenoe sapo. Ho 3Be3qa mpu 3ToM He racHeT, HOTOMY YTO T'eIMid TOXKe
ABJIIETCS SJEPHBIM TOIJIMBOM: IIPU JIOCTAaTOYHO BBICOKOM JaBJIEHMM M TeMIlepaType cBblime 15
MUJJIMOHOB I'PalyCOB HAUMHAIOTCS TEPMOSAECPHBIE PEaKLMK, IPYU KOTOPBIX IEIHM PEBpALLAETCs B
yraepon. Ilpu sTom temmnepatypa siipa emie Oonbline Bo3pactaeT. HakoHen naBieHue, Bo3pociiee
BCJIE/ICTBUE HOBBIX TEPMOSICPHBIX pPEAKIIMii, CTAaHOBUTCS HACTOJIBKO OOJIBIIUM, YTO Hapy KHbIE
CJIOM 3Be3/Ibl OTOPACHIBAIOTCS Ha OOJBIIOE pacCcTOSHUE OT SApa, a UX TeMmIepaTypa 3HAUYUTEIbHO
YMEHBILAETCS: 3B€3/1a IPEBpALIACTCS B KPACHBIM IMraHT (KpacHbIMU MX Ha3bIBAalOT 34 MX I[BET, a
TUTaHTaMU — 32 UX KOJIOCCAJIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 3TUX 3BE€3]l CPABHUMA C Maccoi
Connua. Co BpeMeHeM OCHOBHOE TOILJIMBO TEPMOSAEPHBIX PEAKLMI-BOJAOPO/I U T'€JIU — BHITOPAET.
Bremnue ciou 3Be3/bl, paclIupssach, yIETAlOT, a 3B€3/]a 3HAUUTEJIbHO YMEHBILIAETCS B pa3Mepax U
npeBpaiaeTcs B 0esiblii KapJauK. benblil 11BeT 3Be3/1bl yKa3bIBa€T Ha TO, YTO TEMIIEpaTypa Ha ee
MIOBEPXHOCTH BbIIlIe TeMIepatypbl noBepxHocTu ConHua. TepMmosiepHble peakuuu B 0e10M Kapiu-
K€ YK€ IIOYTU HE UIYT.

Ecnu macca siapa 3Be3abl npeBbiiiaetT Maccy Comnnila Oosee, ueM B monropa pasza (0enblit ru-
rafnT), 00yCJIOBJICHHOE CHJIAMU TATOTCHHS JABJICHHE B SAPE 3BE3/bl CTAHOBHUTCS CTOJIb OIPOMHBIM,
YTO OHO Kak OBl «BIABIMBACT» AJIEKTPOHBI B MPOTOHBI, B PE3YJIbTAaTe Yero 00pa3yrOTCsi HEHTPOHBI.
Tax BO3HUKAECT HEMTPOHHAA 3Be3/1a, KOTOPast COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOI1 3Be3/1bI MOXKET OBITh CpaBHUMOM ¢ Maccoil CoHIla IPH TUaMeTpe B HECKOJIbKO KHJIOMETPOB!
[InoTHOCTH HEUTPOHHOM 3BE3/1bI OJIM3Ka K MJIOTHOCTH aTOMHOTO sijpa: 1cMm3 BelecTBa Tako 3Be3-
JIbl CpaBHHMMa C Maccol HECKOJIbKMX TIPY’KEHbIX TOBAapHBIX BaroHoB. OOpa3oBaHuE HEHUTPOHHOMU
3BE€3/bl NMPOUCXOIUT 3a AOJM CEKYHJIbl U CONPOBOXKIAETCS B3PBIBOM HEBEPOATHOM cuibl. Takue
B3PbIBbI HA3bIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecnu mMacca 3Be37bl 3HaUMTENBHO NpeBblaeT Maccy ConHIa, TO cujla TPaBUTAILlMHU «3aCTaB-
JseT» 3BE3]ly CKUMAThCS JTaXKe IOCIEe TOro, KaK OHAa CTAHET HEWTPOHHOW 3Be3noM. M HacTymaer
MOMEHT, KOTJla CHJIa TATOTEHHs] CTAHOBUTCSI HACTOJIBKO OOJIBIION, UTO OHA «HE BBITYCKAeT» Hapy-

Ky Haxe ceeT! B Takom CJIydac 3BC31a NpCBpaAlIaCTCA B «YCPHYIO ABIPY>».

3aoanua:

1.3anonauTE B OJIOK-CXEME MPOIMYIIEHHBIE 3B€HBS MPOIIECC:

1) OBoronus 3Be3/1bl ¢ Maccoil, 6nm3koil k macce ConHIla

OGnako
pazpe:xeHHOTO — P 3Be3ma — ? ?
MesK3BeIHOTO Iaza 102



2) DBOIOIMS 3BE3/IbI C MAaCCOM, CYIIECTBEHHO OoubIIei Macchl ComHIla

Odanako
pa3peKeHHOTO Benblif THTaHT =—# 7 ? —» ?
MeK3BeTHOTO Taza

2. Beigenute 2-3 mpoOiembl, ¢ KOTO-
pbIMH, MO BallleMy MpPEJACTABICHHUIO, CTAJIKU-
BalOTCS acTPODU3UKK TPU H3YYCHHH 3BE3I.
OO6ocHyliTe CBOE MHEHHE.

3. CocraBbTE CUHKBENH Ha TeMy «Yep-

Has JbIpa»

Tema 4: Ixocucmema Kak camoopzanu3youmanca Cucmema Op2anu3ImMos u Quzuyeckoi
cpeowt ux odumanua u ezaumooeiicmeun. Ilomoku eeujecmea u Inepzuu 6 IKocucmeme
Texcm Ona umenus:
HcexkyccTBeHHBIE IKOCHCTEMbI

HckyccTBEHHBIE IKOCUCTEMBI — 3KOCUCTEMBI, CO3/IaHHbIE UueoBeKOM. [IpocTeiimmm npume-
POM Takoro poja MOXET CIy’KUTh akBapuyM. B HeM nmeroTcs pacteHusi, OCyllecTBIsA0mNe GoTo-
CHUHTE3, PhIObI WM JAPYTHE KUBOTHBIC, MUKPOOPTaHU3MBI, TIepepadaThIBAIOIINE MPOIYKTHI KU3HE-
JIeATETbHOCTH KUBOTHBIX. HO akBapuyM He SIBIsI€TCS CAaMOCTOSITENIbHOW YCTOMYMBOM CHCTEMOM, T.
K. OH HYX/aeTCs B MOCTYIJICHHH ONpEAENICHHBIX BELIECTB W3BHE, HAIPUMEpP, KOpMa A PhIO, U
BBIBEJICHUS YaCTH MIPOIYKTOB MTyTEM 3aMEHBI WIH (PUIHTPALIUUA BOJIBI.

OcHOBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX SKOCUCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX KOCHCTEM SIBIISIOTCS TE€TEPOTPO(HBIMH, T.€. MOTpeOIs-
IOLUMH OPTaHUYECKUE BEIIECTBA (TOTOBYIO MUIILY) U3 BOJIBI.

2) UckyccTBeHHBIE DKOCHCTEMBI UMEIOT HE3aMKHYTHIA ITUKJI OOMEHa BEIISCTB M YHEPTUH.
YacTe MUIIEBBIX LIETIOYEK B TAKUX 3KOCHCTEMaX paspyllaercs, U, Kak CJeJCTBHUE, YEJIOBEK CTaHO-
BUTCSI 3BE€HOM DKOCHCTEMBI, 00eCTieunBasi yCTpaHeHHe MPOAYKTOB pacmaia, co3aaBasi KoM(popTHBIE
YCJIOBHS CyIleCTBOBaHMs. Llenu muTaHusi B akBapuyMaxX KOPOTKHUE U XapaKTEPHU3YIOTCS HATUUUEM
2-4-X 3BEHBEB.

3) VckycCTBEHHBIE SKOCHCTEMBI XapaKTEPHU3YIOTCS BUAOBOM MAJIOYMCICHHOCTHIO. [leficTBu-
TEJIHHO, YEIIOBEK B aKBApUyME CO3/Ia€T IKOCUCTEMY JIsl 00ECTICUeHHUS CYIIIECTBOBAHUS OJHOTO WIIH

HCCKOJIbKHMX BH0B pBI6 n paCTCHHﬁ.
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HopMmanpHoe QyHKIIMOHUPOBAaHME aKBapuyMa BO3MOXKHO JIHMIIb B YCIOBHSIX PaBHOBECHOTO
COCTOSTHUSI OMOJIOTUYECKOW CHCTEMBbI MPU ONTHUMAIBHBIX MapamMeTpax cpelasl. B cTaHOBIEHUH U
NOJJCP>KaHUU PABHOBECHS MPUHUMAIOT y4acTHE BCE BOJIHbIE OpPraHu3Mbl (pbIObI, aMmpuOUM, MOJI-
JIOCKU M Jp.), pacTeHus (BBICIIME PACTEHUS U BOJOPOCIH), OJAHOKIETOYHBIE MHKPOOPTaHU3MBI
(bakTepum, mpocTeiimue). Maneiiiiee HapylieHHe OaaHca B CUCTEME BEJET K MOTEPE paBHOBECHS,
YTO BKJIIOYACT MEXaHU3MBI, HallpaBJIeHHbIC Ha cTabuimn3annio 6uocucrteMsbl. [Ipu HEBO3ZMOKHOCTH
BOCCTaHOBJICHUS OajlaHca, akBapuyMHasi OnocrcremMa ruOHeT.

Bonpocwul ona oocyscoenusn:

— Kucnoraocts Boasl pH oka3piBaeT 0oJbIoe BIHMAHUE HAa OMOXUMHYECKHE U OMoJiornye-
CKH€ MPOLIECCHl U UMEET BaKHOE 3HaueHUE B >KU3HM pbI0. B mporeccax ¢oTtocuHTe3a, MpoTeKaro-
KX Ha CBETY, PACTCHHS MOTPEOJISMIOT YIJIEKUCIIBIN ra3, 4To noBbiiaeT ypoeHb pH. Houbto kwc-
JIOTHOCTH BOJIBI MIOHIKAETCS, YTO CBSI3aHO HE TOJBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BbIJIEIe-
HueMm CO2 nipu IbIXaHUU pacTeHuidl. MHOTrHe phIObI BIoJHE 6€3001€3HEHHO MEPEHOCAT OTKIOHEHUS
KHCIIOTHOCTH BOJIbI OT HeWTpanbHOro nokasarens (pH= 7-8). 3To o0bsicHSAETCS TEM, UTO OpraHU3M
UMeeT LETBIN s CUCTEM, CriakuBaronmx kojedanus pH. OnHako pe3koe N3MEHEHHE KUCIOTHO-
CTH BOJIBI MOXKET CTaTh MPUIHHON TrOein poio. [Touemy?

Mesxay KakMMH OOMTAaTeNlsMH aKBapHyMa MOJKET BOSHHKHYTH KOHKYPEHIHA'): BHIaMH CO
CXOAHBIMU MOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIOIIMMH I0JIb3Y U3 CBS3H JPYT C APYTrOM, XHUIIHUKA-
MU U KePTBaMH, Mapa3uTaMH U X03sieBaMH ?

3aoanusn:

1.AxBapuyMHBIE pacTE€HUs pa3pacTaroTcsl HaJ BOJOW WM IUIaBAalOT HAa TOBEPXHOCTH, TJIE
ocBellleHue 0ojiee MHTEHCHUBHO U TJIe OHH JTOTIOJHUTENBHO MOTYYaloT YIIeKUCIbIN Ta3 u3 aTtMocde-
pbl. B mpotiecce ¢hoTocuHTE3a MOJIEKYIIBI XJI0pO(HIIIa pAaCTEHUI CTaHOBATCS HanboIee aKTUBHBIMU
MpU OCBEIICHUU (OTOHAMH C JJIMHOW BOJHBI U3 uHTepBaia ot 600 mo 700 HaHOMETpPOB (00JIACTH
OpPaH)XE€BOT'0 M KPacHOTO IBeTa). ITO Hanbosee BaXKHBIA CBETOBOM MWAIa3OH JJIsI WHTEHCHBHOTO
pocTa JIMCTHEB M OCEBBIX OpraHOB pacTeHuil. Ha pucyHke npuBeneHsl rpaiku 3aBUCUMOCTH OTHO-
CUTENIbHON WHTEHCHUBHOCTU CBETa OT TOJIIWHBI CIIOS BOJIBI B aKBapuyMe IJis M3IYUYCHHs pPa3HBbIX

I[BETOB.

1 KOHKprHIII/IH — 9TO B3aUMOOTHOIICHUS aKTUBHOTI'O COPEBHOBAHUA MCIKIY 0co0sIMH OOHOT'O WJIK PAa3HbIX BUJIOB CO
CXOJHBIMH HOTpC6HOCT$IMI/I 3a CPpCACTBA CyHICCTBOBAHUA U YCIOBUA PA3SMHOXKCHUS.
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I/ICHOJ'IB?)YSI 9TH JaHHBIC, O6’L$[CHI/ITG, IMo4YeEMy paCTC€HUA, KOTOPBIE BO BPEMs CBOCI0O KN3HCH-

HOI'0 HyKJja IMOCTOSAHHO IOTIPY’KCHBI B BOAY HAa AOCTATOYHYIO FJIY6I/IHy, JaCTO HCIBITBIBAIOT HE-

XBAaTKy JUOKCHIA yrjepoJaa W HCAOCTATOK OCBCUICHHA, U HC MOI'YT HOCTHUIHYTb H€O6XOIII/IMOFO

ypoBHs (HOTOCHHTE3A.

2.]lns HOopManbHOro (HYHKIMOHHPOBAHHUS aKBapuymMa HEOOXOAHUM KOHTpOJIb ypoBHS pH.

[lepeuncnnure BO3MOXKHBIE CIIOCOOBI U3MEPEHUS YPOBHSI KUCIOTHOCTHU BOJbl. IIpoBeauTte mouck B

pa3MYHBIX MCTOYHUKAX HH(OPMAIMHM O MPHUPOIHBIX HHIUKATOPAaX YPOBHS KHCIOTHOCTH BOJBI.

OI_IGHI/ITC BO3MOXHOCTDb UX UCIIOJIb30BAHUSA B dKBApHUYyMax.

Tema 5. I'unome3wvt 603HUKHOBEeHUA Hcu3HU. Pazeumue npedcmaeienuii 0 npoucxosxcoe-

Huu xcu3nu na 3emae. Ipvl Opesneiiuiell u opesneil yncusnu. Pazeumue scuznu 6 mezozoe u

Kaitnozoe. Anumponozennoe ¢o3oeiicmeue Ha duocgepy.

Texcmut 01 umenus:

Texer 1

Jnist 0ObsICHEHUS BRIMUPAHHSI TUHO3aBPOB, KOTOPOE MPOU3O0IILIO IMPUMEPHO 65 MHJUTHOHOB

JICT Ha3an, ObLIH BBIIBUHYTHBI IBC 'MIIOTE3bI:

I'mmore3a A (CTOJIKHOBEHHE C ACTEPOUIOM)

I'mnore3a B (u3Bep:KeHUs BYJIKAHOB)

JluHO3aBph! MCUe3H, IOTOMY YTO IPOMaj-
HBIN acTepOu/]l CTOJNIKHYJICA ¢ 3emiieid. B pe-
3yJIbTaTe CTOJKHOBEHUS HA4YaJIUCh MOXKapbl U
BBIOPOCHI 00JIAKOB IMBUIM U Ca)KU. 3aTEM IMO-
CJIe10BaJl JJINTENbHBIN NIEPUOJ TEMHOTBHI, KO-
TOPBIH MPHUBEN K TOMY, YTO CYLIECTBOBAHUE
pacTeHHH CTaJIO MPAKTUYECKU HEBO3MOXK-
HBIM.

JInHO3aBphI MCUE3IU TIOTOMY, YTO IIPOU30-
IIUI0 MHOT'O CHJIBHBIX U3BEPKEHUI BYJIKAHOB.
B pesynbrare n3Bep)KeHNUH HA4aIUCh MOXKa-
PBL, ¥ BEIOPOCHI 00JIaKOB MBLIU U CaXKU. 3aTeM
MIOCJIEZI0BAJl ITTUTENBbHBII IEPUO] TEMHOTHI,
KOTOpBIH MPHUBEN K TOMY, YTO CYLIECTBOBa-
HUE PaCTEHUH CTAJIO MPAKTUYECKH HEBO3-
MO>KHBIM

Y‘-ICHBIC, mpoBOAA UCCICAOBAHHUA IO 3TUM IABYM THIIOTC3aM, 06Hapy)KI/IJ'II/I TpHU CJICAy-

romux Qaxra:

daxr 1

dakr 2

dakr 3
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Ot ynapa actepousia | B ropabix moponax, 00pa3oBaBIINXCS Oxoi10 65 MWIIMOHOB JIET
OKOJIO 65 MWJIITHO- | 65 MIJIJTHOHOB JIET HA3a/l, OYCHb BBICOKHI | Ha3aa 00pa30BaINCh CIIOU
HOB JIET Ha3aJ BOJU- | ypPOBEHb COJIEP)KAaHUS UPUIUSA. DIEMEHT | CaXKU. JTH CIIOU

31 Mexuko o0pa3o- |MpUANI peaKO BCTPEYAETCs Ha IOBEPXHO- | 0OHAPYKUJIM Ha 3emiie B

BaJICsl OTPOMHBIN CTH 3eMJIM, HO B TO K€ BpEMsI HAXOUTCS | pa3HbIX MecTax. Caxa
Kparep. HUKE MIOBEPXHOCTH 3€MJIH, B €€ MaHTUHU. | 00pa3yeTcsl, KOrjaa ropsT
Taxxe ero HaxoJIT B aCTEpOUJIaX. jeca.

Bonpocwt ona oocyscoenun:
Kakyio u3 runore3 mOATBEPKIACT KaxAbli W3 3THX Tpex ¢akToB? OOBemute «A»
(CronkHoBenue ¢ acrepounom), «B» (M3Bepxkenus BynkanoB) uian «O6e» (006e rumoressl) B
Kax10i crpoke. OOOCHYMHTE CBOIO MO3MILIMIO, UCIIONIB3Ysl IPU HEOOXOIUMOCTH MH(OPMALIHIO

HU3 Jpyrux HCTOYHUKOB

dakrt
A B |1. O0pa3oBanue kparepa
A B 2. HVpuauii B ropHBIX TOpOAX
A B B.Caou caxu
3aoanus:

1. Tak xak QUHO3aBPbI BBIMEPIH, UX MOXKHO OOHAapy>XKUThb TOJBKO B BUJIE HCKONAEMbBIX
ocTaTKOB. BepHBI MiIM HEBEPHBI CIIEAYIOIIME YTBEPKJIEHHUs 00 McKomaeMbIx octatkax? OOBeaute

«BepHoe» nin «HeBepHoe» HAIIPpOTHUB KaXJ0I'0 YTBCPIKICHUA.

YTBepiKkaeHus BepHoe uiu HeBepHOE
bbutn HallAEHBI OCTATKH UCKOIAEMbBIX PACTEHHM, KOTOPBIE KUJIU 10 Bepnoe / HeBepuoe
BBIMUPAHUS IUHO3aBPOB

MOHO HallTH UCKOITAEMbI€ OCTATKHA BUIOB, KOTOPHIE JKUBYT B Bepnoe / HeBepuoe
HAaCTOsLIEE BPEMS
IIponecc popmupoBanus Ha 3emile HCKONIAaeMbIX OCTATKOB B Bepnoe / Heseproe
HAaCTOsIEEe BPEMs HE IIPOUCXOINAT

2. UToOmI MOJIYUUTDb 0ollee TOUHOE MMPEACTaBJIICHHUE O CPECIC 0OMTaHMS U YKOJIOTHH 3eMIIH B
MMponuIoM, reoJioru u3y4arOT TOPHBIC ITOPOABI U UCKOITAECMbBIC OCTATKHU. HCKOTOpLIe N3 BO3MOXKHBIX
HaXOJAO0K YUCHBIX U CACIIaHHBIX MU BBIBOAOB ITPUBCACHBI HUKC B Ta6nnue.

Cnenyer nu KaXAblil BEIBOJ U3 COOTBETCTBYIOIIMX HAXOJIO0K?

Haxoakn Mo:kHO J14 caesaTh cJeayolne BbIBOAbI? Jla/Het?

B ocanounbix nopoxax npu- | Korga-to Ha 3TON TeppUTOPUH KWK pasHble BU- | Jla/ Her
OpE)XHBIX 30H HalJIEHBI OTIHE- | JIbl JMHO3aBPOB
YaTKH CJIEA0B Pa3HbIX BUIOB

JMHO3aBpOB
Ha tepputopun Obutn 06Ha- | B npomiom Ha 3To# Tepputopun npoxonmia un- | Ja/ Her
pyXeHbl He)Th M KAMEHHBI | TEHCHBHAsl BYJIKaHUYECKasl 1eATEIbHOCTh

yroJib
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Ha BepmmnHax ropHoii cucte- | I'opbl BO3HUKIM B pe3yibTaTe moausATHs qHa Mo- | Jla/ Her
MBI HaliIEcHbI OKaMEHEIIbIE psl, BBI3BAHHOT'O JBY)KCHHUSAMM IIJIUT 36MHOM KOPBI
OCTaTKHU

Texcer 2.

ATmochepa — okeaH BO3yXa M OSCIIEHHBIA NPUPOAHBIN pecypc Ui MO KaHUS JKU3HU
Ha 3emie. K coxanenuro, yemoBedeckas AesITeIbHOCTh, OCHOBAHHAs HA HAIIMOHAJBHBIX U JIMYHBIX
MHTEpECcax, HAHOCUT BpPEJ 3TOMY OOILIEMYy pecypcy, UYTO MpPOSBISETCS B UCTOLIEHUU TOHKOTO 030-
HOBOT'O CJI05, KOTOPBIM JEMCTBYET KaK 3alUTHBIA SKpaH AJIs )KU3HU Ha 3eMIIe.

Mosexysbl 030Ha COCTOST U3 TPEX aTOMOB KHCIIOPOJa B OTJIIMYME OT MOJIEKYJ KHCIIOpPOJa,
KOTOPBIE COCTOSIT U3 JIBYX aTOMOB KHCJIOpOjaa. MoOJIEKyJbl 030Ha YPE3BBIYAHHO PEKUE: UX MEHb-
11€e, 4YeM JIeCATh Ha KaX/blii MUJUIMOH MOJIEKYJI BO3ayxa. OHAaKO Ha MPOTSHKEHUU OYTH MUILIHAP-
Jla JIET UX MPUCYTCTBHE B aTMOC(Epe UIPaJIo PEILIAIOILyI0 POJIb B COXpPAaHEHUHM JKU3HU Ha 3emie. B
3aBHCHUMOCTH OT TOTO, TJI€ OH HaXOIHUTCs, 030H MOXKET WJIM 3aIIUIIATh, WIA HAHOCUTH BPEJI )KU3HU
Ha 3emure. O30H B Tporocdepe (Ha BricoTe 0 10 KM HaJl 3¢MHOU MOBEPXHOCTHIO) — ATO «ILIOXOW»
030H, KOTOPbI MOXKET HAHECTH BpeJ TKaHAM JIeTKuX U pacteHussM. Ho 6onee 90 nporeHToB 030Ha,
Haxozsuierocs B crparocdepe (Ha BbicoTe oT 10 10 40 KM Haj 3eMHON MOBEPXHOCTBIO), SIBISIETCS
«XOpOUIMM» 030HOM, KOTOPBIH, MOTJIOMIasi onacHoe ynbrpaduoneroBoe n3nydenue ConHIa, BbI-
MOJTHSIET TOJIE3HYI0 paboTy. be3 3Toro mosie3Horo 030HOBOTO CIOS JIIOIU ObLIH OBl OoJiee TIOBEP-
’KEHbI 3200JI€BaHUSAM, BO3HUKAIOIINUM BCJIEJICTBHE 00yueHHs yabTpaduoaeToBbIMu tydaMu CoH-
na. B mocnenHue necATUEeTHs KOJIWYECTBO 030HA yMeHbIMIock. B 1974 rony Obuta BeICKa3aHa
TUIOTE3a, YTO MPUUUHOU 3TOro MoxeT ObITh ppeoH (CFCs). 1o 1987 rona HayuHble Hccae10BaHUS
NPUYHHHO-CJIEICTBEHHBIX CBS3€ HE NaBaIM YOCTUTEIbHBIX IMOATBEPKICHHH O MPUYACTHOCTH
(bpeoHoB K pa3pylieHuto o3oHa. OHako B ceHTs0pe 1987 rona oduunanbHbeie MpeaCTaBUTENH pa3-
HBIX CTpaH BcTpeTuianch B Monpeane (Kanana) 1 JoroBopmiinch BBECTH CTPOrMe OIpaHUYEHUs Ha
ucnonb3zoBanue ppeono CFCs.

Bonpocul ona oocyymcoenusn:

O30H Taxxe oOpaszyeTcst Bo BpeMs rpo3bl. OH co37aeT TUITMYHBIN 3amax mocie rpo3sl. Mc-
HOJIb3Ysl TEPMUHBI, IPUBEICHHBIE B CTaThe, OTBETHTE HA BOIPOC: KAKUM SIBIISIETCA 030H, 00pa3yro-
LIUICS BO BPEMS I'PO3bI- «XOPOLIIUM» WK «I1oxum»? [louemy?

B Tekcre roBopurca: «be3 3TOro mosie3Horo 030HOBOTO cjiosl JitoaAu Obutd Obl Gosee moj-
BEPKEHBI 3a00JIEBaHUSM, BO3HUKAIOUIMM BCJEJICTBHE OOMY4YeHHs YIbTPaduOJIETOBBIMH JydaMU
Connnay. Ha3oBuTe 0HO U3 3THX 3a00J1€BaHuUil, yKa3aB, YTO MMEHHO OHO MOpaXKaer.

B koHme TekcTa ynmoMuHaeTcss 0 MexXAyHapoaHoW koHdepeHiun B Monpeane. Ha stoit
KOH(epeHIIMHA 00CYKIATUCh MHOTHE BOIIPOCHI, KAaCAIOIIUECS BO3MOKHOTO MCTOIIEHUS 030HOBOTO
ciost. JIBa U3 3TUX BONPOCOB NMPHUBEAEHBI HUXKE B Tabnuie. MoryT ju HaydyHble UCCIIEIOBaHUS J1aTh

OTBCT Ha IIPUBCACHHBIC HUKC BOHpOCBI?
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Bompoc MOHO 711 HaWTH OTBET
C MIOMOIIIBIO HAYYHBIX

UCCIIEIOBaHUI?
MoryT JIn COMHEHHS yYEHBIX O BIUSHUH (PPEOHOB HA 030HOBBIH Ha/uer
CJIOW OBITh MPUYUHOMN MTACCUBHOCTH BJIACTEH?
Yemy Obl ObuIa paBHA KOHLIEHTpaLwst ppeoHoB B atMochepe B 2002 Ha/uer

roJy, eciii Obl B aTMoc(epy Momnajio TO K€ KOJIHIECTBO (PPEOHOB,
4TO U ceryac?

Tema 6. 3akonomepnocmu uzmenuugocmu: MOOUPUKAUUOHHAA U MYMAYUOHHAS USMEH-
yueocmu. OcHoBHbBIE MEMOOBL CEIEKUUU PACHEHUTL, HCUBOMHDBIX U MUKPOOP2aHUu3Moe. I ennas
UHIICEHEPUSL.

Texcmol 012 umenus.

Texer 1

I'ennass Mogupukanus pacreHui

I'enernuecku monuduuupoBanHbiii opranusm ('MO) — opranu3m, T€HOTHIT KOTOPOTO ObLI
HCKYCCTBEHHO M3MEHEH IIPU NOMOLIM METOJOB I'€HHOM HH)KEHEPUHM. OJTO OIPENEICHUE MOXKET
HOPUMEHSATBCS AJIs1 paCTeHUH, )KUBOTHBIX U MUKPOOPraHU3MoB. I'eHeTnueckast MoguuKanus oTiau-
YaeTCs LEJICHAIPaBICHHbIM U3MEHEHHEM I'€HOTHUIIA OpraHru3Ma B OTJIMYME OT CIIy4alHOTro, Xapak-
TEPHOT'O JUIsl €CTECTBEHHOI'O U MCKYCCTBEHHOTO MyTallMOHHOTO Tporiecca. OCHOBHBIM BUIOM I'eHe-
TUYECKOW MoAU(UKAIMK B HACTOALIEE BpEMS SIBISIETCS MCIIOJIb30BAHNUE TPAHCIEHOB Ul CO3JAaHUSA
TPAHCT€HHBIX OPraHU3MOB. TpaHCreHe3 — 3TO MPOLECC BBEJEHHs YeIOBEKOM JIMOO MPUpPOIoH uy-
JKEPOJIHOTO I'€Ha, Ha3bIBAEMOI'O0 TPAHCIE€HOM, B XUBOM OpranusM. IIpu 3TOM opraHusm mnosy4aer
CBOMCTBA, KOTOPHIE OH MOJKET IIEpeIaBaTh IOTOMCTBY.

B cenbckoM xo3stiicTBe M nuILEeBOM npoMblluieHHOCTH o] I'MO noapa3zymeBaroTcsi TOJIBKO
OpraHu3Mbl, MOJU(PHUINPOBAHHBIE BHECEHHEM B MX I'€HOM OJIHOTO WJIM HECKOJIbKMX TPAaHCTEHOB.
['eHHast MHXKEHEPHs UCTIONb3YeTCs AJIS CO3JJaHMsI HOBBIX COPTOB PAcTE€HHH, yCTOMUMBBIX K HeOna-
TONPHUSATHBIM YCIIOBUSM CPEJIbl U BPEAUTENAM, 00JIaalolUX JIyYIIUMH POCTOBBIMU M BKYCOBBIMU
KadyecTBaMH. 3a nepuo ¢ 1996 roga mo 2013 roa muomaau, 3aHSIThI€ MO BO3/IC/IbIBAHUE T'€HETH-
4eCKU MOJU(HUIIMPOBAHHBIX pacTeHuil, yBenuunianch B 100 pa3 u cocraBmiu B mupe 6omnee 170 miH
ra.

[Ipouiecc cuHTE3a TEHOB B HACTOsIEE BpeMs pa3padOTaH OuEHb XOPOIIO U Jake B 3HAUH-
TEJIbHOU CTeleHu aBToMaTu3upoBaH. CyIECTBYIOT CHelHallbHbIe anmnapaThl, cHa0kEéHHbIEe DOBM, B
IaMATH KOTOPBIX 3aKJIa[bIBAIOT IIPOIPAMMBI CUHTE3a PA3JIMYHBIX HYKJICOTUIHBIX IOCIEAO0BATEIIb-
HocTeil. YTOOBI BCTPOUTH I'€H B BEKTOP, MCIOJIB3YIOT (P€PMEHTHI — PECTPUKTa3bl U Juraspl. C mo-

MOIINBIO PECTPUKTA3 I'€CH U BEKTOP MOXXHO pa3pe€3aTb Ha KyCOUKH. C IIOMOIIBIO JIMT'a3 TAKUE KyCOU-
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KA MOXXHO «CKJICUBAaTh», COCAMHATh B MHOM KOMOWHAIMH, KOHCTPYUPYS HOBBIA I'€H WM 3aKJII0Yast
ero B BekTop. IlomysispHpIMH METOJaMU BBEACHMS BEKTOpA B KJIETKY PACTEHUH SIBJISIETCS HUCIOJIb-
30BaHUE OCOOBIX MOYBEHHBIX OAaKTEPHl UM T€HHOW MYIIKH.

Texnuka BBe/leHUSI TEHOB B OaKkTepuH ObLa pa3paboTaHa MOCJe OTKPHITHS SBJICHUS OaKTe-
pHuanbHOM TpaHchopMmanuu. B oCHOBE 3TOro sIBJICHUS JICKUT IPUMUTHBHBIN OJIOBOM MpoLEcC, KO-
TOPBIN y OakTepuil COmpoBOKAAETCS 0OMEHOM HeOoIbmUMH (hparMmeHTamMu Hexpomocomuon JTHK,
wiazmMugamy. [na3mMugHbple TEXHOJIOTHH JIETIN B OCHOBY BBEJICHHS HCKYCCTBEHHBIX T€HOB B OaKTe-
pHUaIbHBIE KIETKU.

B Hacrosiiee BpeMst clienuanivcTaMyd MOJyYeHbl HAay4dHble JaHHblE 00 OTCYTCTBHH IOBbI-
IIEHHOW OMACHOCTH MPOAYKTOB M3 T€HETHYECKH MOAU(DUIIMPOBAHHBIX OPraHU3MOB B CPAaBHEHUU C
IPOAYKTaMHM, MOJIYYEHHBIMH U3 OPraHU3MOB, BBIBEJIEHHBIX TPAaJULMOHHBIMU MeToAaMHu. [ J1aBHbII
BBIBO/JI, BBITEKAIONINI 13 ycunuid 6onee uem 130 Hay4HO-UCCIIEOBATEIBCKUX MPOEKTOB, OXBATHI-
BalOIUX 25 JIeT UCCeI0OBaHUI U MPOBENEHHBIX ¢ ydyacTueM Oonee yem 500 HE3aBUCHMBIX UCCIIe-
JIOBAaTEJIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOIMH U, B 4yacTHOCTH, MO Kak TakoBbIE HE
OoJsee onacHbl, 4eM, HaApUMEp, TPAIULUOHHbBIE TEXHOJIOTUY CEJIEKIIUY PACTEHUH.

Bonpocul ona oocyscoenusn:

— Yro U3y4daer reHHas HHKEHEPHs], B OTIUYHUE OT KJICTOUHOU?

— I'me u xak mpuMeHseTCs] HICKYCCTBEHHBIN MyTareHes?

— MHccnenoBanusi, cBsi3aHHBIE C MEepeCcaKol TeHa OakTepui, CIOCOOCTBYIOIIETO YCBOCHUIO
a3zoTa u3 aTMOC(EepHOro BO3/AyXa, B TEHOTHUI 3JIaKOB, POBOJATCS B 001aCTH MUKPOOHOJIOTUYECKO-
ro CUHTEe3a, T€HHOM MJIM KJIETOYHOIN MHXEHEPHH, a MOKET ObITh B OMOXUMHHU?

— I'me n xorna Bel cMOKETE IPUMEHNTD AT 3HAHUS?

Texer 2

Myrauuun

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAaeTCAd B TOYHOM CaMOKONHMPOBAHUH, Onaroaaps 4emy u
IIPOMCXOJUT HACJIEICTBEHHAs Mepeaada MHOXKECTBa MPHU3HAKOB OT poautenei k aersMm. OpHako,
3TO CBOMCTBO 3TO HE SIBJIIETCS a0COMIOTHBIM. ['€Hbl 00J1aAat0T elie U CHOCOOHOCTBIO N3MEHSTHCS,
nproOpeTaTh HOBbIE CBOMCTBA. Takue U3MEHEHHUsI TeHOB Ha3bIBAIOTCSA MyTalUsMU. MyTalluu TeHOB
CO3/al0T M3MEHYHMBOCTh, HEOOXOIMMYIO JJIsi IBOJIOLMU KUBOW MaTepuu, MHOrooOpaszus Gpopm
KHU3HU. MyTalliyi BO3HMKAIOT B JIIOOBIX KJIETKaX OpraHu3Ma, HO IMepellaBaThCs MOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KJIETOK.

[TpuurHbBI MyTaIMii 3aKJII0YAIOTCA B TOM, YTO MHOTHE (haKTOPHI BHEIIHEH Cpeibl, ¢ KOTOPHI-
MU Ha MPOTSHKEHUU >KU3HHU B3aUMOJIEHCTBYET KaXKIbli OpraHu3M, MOTYT HapyllaTh CTPOTYIO yIO-
PSAAOYEHHOCTH IpoLiecca CaMOBOCIIPOU3BEACHUS I'€HOB, XPOMOCOM B 1I€JIOM, NMPUBOAUTH K OIINO-

KaM B HaciegoBaHuu. B 9KCIICPUMCHTAX YCTAaHOBJICHEI CIICAYIOIINC (I)aKTOpLI, BBI3bIBAOIIEC MYyTa-

109



LIMU: HOHU3UPYIOILEE U3ITyUYeHUE, XMMUUECKHE BEILIECTBA U BbICOKas TemnepaTypa. O4eBUIHO, YTO
BCE 3TU (HaKTOPHI UMEIOTCS M B €CTECTBEHHOM Cpelie 0OMTaHMs 4YeloBeKa (HampuMmep, eCTeCTBEH-
HbIl (OH paaMalyi, KOCMHUYECKOrO M3JIyuyeHHs). MyTaluu CyIeCcTBOBAIM BCErja Kak BIIOJIHE
00BIYHOE MPUPOIHOE SIBJICHUE.

Bynyun B cBoeil cyTu ommbOKamMu B Teperade reHeTHUYeCKOro MaTepualia, MyTallii HOCST
CJIly4aiiHBIN ¥ HEHAPABJICHHBIA XapaKkTep, TO €CTh MOTYT OBITh KaK MOJIE3HBIMH, TaK U BPEAHBIMH U
OTHOCHUTEJIBHO HEUTPAJIbHBIMHU /ISl OPraHU3Ma.

[Tone3nple MyTaluK 3aKpeIUISIIOTCS B XOJ1€ ABOJIOLUM U COCTABJISIIOT OCHOBY IPOTPECCUB-
HOT'O Pa3BUTHA KHU3HU Ha 3eMile, a BpE/IHbIE, CHIDKAIOLIME KU3HECIIOCOOHOCTD, SBIISIOTCA Kak Obl
oOpatHo# cropoHoi Menanu. OHH JIeKaT B OCHOBE HACJICJICTBEHHBIX 0OJIE3HEH BO BCEM MX MHOTO-
obpazum.

MyTanuu JensTcs Ha eCTeCTBEHHbIE U UCKYCCTBEHHbIE. ECTeCTBEHHbIE MyTallud BO3HUKAIOT
HENPOU3BOJIBHO, @ UICKYCCTBEHHBIE - IIPU BO3ACHCTBUU Ha OPraHU3M PA3JIMYHBIX MyTareHHbIX (hak-
TOPOB pHUCKA.

Paznuuarot:

1) 'eHOMHBIC MyTallMU — 3TO MYTallMU KJICTOK, B PE3yJIbTaTe KOTOPHIX U3MEHSETCS YHCIIO
XPOMOCOM, YTO BeJIeT K BO3HUKHOBEHUIO U3MEHEHHH B reHOMe KJIeTKH. [ eHOMHbIe MyTalluu CBs3a-
HbI C U3MEHEHHUEM YHCiIa XPOMOCOM B KJIETKE.

2) XpOMOCOMHBIE MYTALIMH — 3TO MYTallMH, IPU KOTOPBIX IPOUCXOIUT NEPECTPONKA CTPYK-
TYpBl OT/AEIBHBIX XPOMOCOM, B pe3yjbTaTe Yero HabIroAal0TCsl MOTEePsl WM YBOCHUE YaCTH I'eHe-
TUYECKOT0 MaTepHaja XpOMOCOMBI B KJIETKE, U3MEHEHUE OPUEHTALIMH CETMEHTOB XPOMOCOM B OT-
JIEJIbHBIX XPOMOCOMAX, a TaKKe MEePeHOC YaCTH TeHETUYECKOr0 MaTepralia ¢ OJJHOH XpOMOCOMBI Ha
ApYyTYIO.

XpOMOCOMHBIE MyTallMM CBSI3aHbl C U3MEHEHUEM XPOMOCOMBI, 0OMEHOM Y4aCTKOB HErOMO-
JIOTUYHBIX XPOMOCOM.

3) 'enHble MyTaluu — 3TO MyTallUH, P KOTOPBIX UJIET U3MEHEHUE OJTHOM MU HECKOJIBKHUX
Pa3IMYHBIX YacTeil reHa B KieTke. ['eHHble MyTallli OXBaThIBAIOT OJIMH I'eH U O€JIOK, KOTOPBI KO-
qupyeTcst 3TUM reHoM. Ha reHHoMm ypoBHe m3MeHeHus nepBuuHoil ctpyktypsl JIHK renos non
JeficTBUEM MyTallil MeHee 3HAYUTEIbHBI, YeM MPH XPOMOCOMHBIX MyTallUAX, OJJHAKO T€HHbBIE MY-
TallMU BCTpevaroTcst 6ojiee yacto. B pe3ynbTare reéHHbIX MyTaluil MPOUCXOAAT 3aMEHbI U BCTaBKU
OJIHOTO WJIM HECKOJIbKMX HYKJIEOTH/IOB, IYIUIMKAIIMA U UHBEPCUU Pa3IMYHBIX YacTell reHa.

PeanpHas yactoTa MyTanMi A OTAEIBHBIX I'€HOB YEJIOBEKA COCTABIIAET B CPEIHEM OT
1:105 no 1:108. D10 3HAYUT, YTO MPUMEPHO OJHA U3 MUJUIMOHA IOJIOBBIX KJIETOK B Ka)KJOM IIOKO-

JICHUHU HECCT HOBYIO MYTallUIO. O)IH&)K)IBI BO3HHWKHYB, Ta WJIW WHasd HOBAA MyTalus MOXET 3aTCM
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nepeaaBaThCsl B MOCIEAYIONINE TOKOJICHHS], TO €CTh 3aKPEIIATHCA MEXaHU3MOM HacCJIe10BaHMUsl, O-
CKOJIBKY 0OpaTHbIC MyTalll{, BO3BPAILIAIOIIUE TeH B UCXOAHOE COCTOSIHHE, CTOJb K€ PEIIKH.
3aoanus:

1.YcraHoBUTE COOTBETCTBHUE MCKIY XapaKTepHCTHKOﬁ MyTallu U €€ TUIIOM:

XAPAKTEPUCTHUKA TUII MYTALIUN

A) BKJIFOUCHHE JIBYX JIMIITHUX HYKJICOTHI0B B Mosiekyy JIHK 1) xpoMocomHas
b) kpaTHOE yBennyeHNE YnCila XpOMOCOM B KJIETKE
B) mapymenue mnocienoBaTenbHOCTH aMHUHOKHUCIOT B MOJIEKyse | 2) reHHas
Oenka
I') moBopoT ydactka xpomocoMbl Ha 180 rpamycos 3) reHoMHas
/1) ymeHbIlIeHnE YncIa XpOMOCOM B COMAaTUYECKOM KIIETKE
E) oOMeH ydyacTkaMu HEroMOJIOTUYHBIX XPOMOCOM

2. B ogqHOM 13 IpeioxkeHnid TekcTa « MyTanumy HaiauTe OmMOKy M HCIIPaBbTE ee:

a. MyTanMoHHas U3MEHUYUBOCTh — OJIMH U3 CIIOCOOOB YBEIMUYEHMsI TEHETHUECKOr0 pa3Ho-
00pa3ust MOMyJIALUH.

0. 'eHHBIMU Ha3bIBAIOT MYTAllUW, CBS3aHHBIC C M3MEHEHHEM HYKJICOTHIHOW IOCIIEH0Ba-
TEJILHOCTH OJTHOI'O KOHKPETHOI'O I'eHa.

B. B TeueHue U3HU B KJIETKaX 4YeJIOBEKa MPOMCXOJUT MHOXKECTBO MyTallMid, OTHAKO OO0JIb-
LIMHCTBO U3 HUX HE NEPEAat0TCs IOTOMKaM.

r. Iloromkam MOT'YyT NCPEAATHCA TOJBKO MYTAallUH, MPOUCXOAAIIME B COMATHYCCKUX KIICT-

Kax.

3. Halinute ommOky B mpUBEeIEHHOM TEKCTE.

a. MyTauusamu Ha3bIBalOTCS HACIEACTBEHHbIE U3MEeHEeHUs B Mosiekyax PHK.

6. EcTb MHOTO pa3HBIX BUJIOB MyTalliii — T€HHBIE, XPOMOCOMHbBIC, KOMOMHATHUBHEIE, TEHOM-
HBIE.

B. MYTaI_[I/IH, BO3HHUKIIIAS B OJHOM M3 COMAaTHYECKHUX KJICTOK, MOXCT HU3MCHHUTH HACJICO-
CTBCHHBIC ITPU3HAKU CaMOM ATOM KJIETKH M T€X JacTei opraHu3ma, KOTOpPbIC O6pa3y10TCH u3 e€ I1o-
TOMKOB.

T. MYTaHI/II/I, IPOUCXOAAIIHNE B ITOJIOBBIX KJICTKAX, USMCHAIOT TOJIBKO T'€CHOMBI ITIOTOMKOB.

. MYTaL[I/II/I BBI3BIBAKOTCA MYTAar¢HaMu, CpCanu KOTOPBIX, HAIIPUMCD, paAUOAKTUBHOC U3JTY-
YCHUC, BO3JICHCTBUE XUMHUIECKHUX npemnaparos U 1p.

e. Hebonpmroe yunciio MmyTaruii OKa3pIBae€TCsl MOJIE3HBIM JJISI OPTaHU3MOB.

Tema 7. 300posve uenoseka
Texcmot 0na umenus:

Teker 1
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UccnepoBaTenu yCTaHOBHWIIM, YTO Y CTYAEHTOB, KOTOPBIE CIyIIAIA MY3bIKY B HayIIHHUKax
0oJee IByX 4acoB B JICHb W MOCEIAIH IUCKOTEKU XOTs ObI OJIMH pa3 B HEJEII0, CIIyXOBasi UyBCTBHU-
TeIbHOCTh CHIKaNAch B cpeaHeM Ha 10 neruben. OcoOeHHO y HUX YXYIIAIoCh BOCIPUSITHE 3BY-
KOB ¢ yactotamu OoT 3 10 6 k['11. JItomu mMoryT ciplmaTh 3Bykd B nuarna3one yactoT ot 20 I'm (0,02
k['m) 7o 15 k', 1 MBI HanboJIee BOCIPUUMYHUBEI K 3ByKaM ¢ yactoramu OoT 1 1o 6 k[, «JTtu ua-
CTOTHI )KM3HEHHO BAXKHBI, IOTOMY YTO OHH JICJAIOT pedb MOHATHOI», - TOBOPHUT mpodeccop Pon-
X0y, U3y4arolIil CIIyXOBbIE MEXaHU3MBI.

Y yenoBeka MOTYT OIpPeNeINTh HalpaBieHHUE, OTKyJa MPUXOAUT 3BYK. UTOOBI sydiie
MOHSTH 3TO sIBIeHUE, podeccop X0y U3ydaeT 0COOCHHOCTH BOCIPHUSATHUS 3BYKa MaJeHbKUMHU MY-
xamu, Ormiaochracea. DT MyXu OTKJIQJBIBAIOT CBOU siIa Ha cBepuykax. «CBEpPUKH MPOU3BOIAT
3BYKHU € yacToTamu oT 2 110 7 K['11, 1 MyXu TOYHO HaCTPOCHBI Ha BOCTIPUATHE ITUX 3BYKOBY, - TOBO-
put Xoy. «Jl7s MyXu HEIOCTaTOYHO MPOCTO CKa3zaTh: «Ara, CBEpPUOK Ile-To 37aech». OHa JAO0KHA
HAlTH B OKpY>KaoIlleM MPOCTPAHCTBE OJHOTO HEBUAMMOIO CBepuka». B cBoeil mabopatopuu Xoy
MOCTPOMJI CIICIUATIBHYIO KJIETKY C JMHAMUKAMH Ha KOHI[AX, U3 KOTOPBIX MOTYT pa3JaBaTbCsl TPEJIU
cBepuKkoB. OH HAOMIOAACT 32 MOBEACHUEM MYX, KOT/Ia pa3/Iat0TCs 3BYKH U3 TUHAMUKOB.

Bonpocul ona oocyscoenusn:

— B crpokax 3 u 4 roBopuUTCS O TOM, 4TO HAUOOIbIIEE YXYAIIECHUE CIyXa Yy CTYACHTOB
HabmoaeTcs B quana3one ot 3 no 6 kl'u. [louemy yxynmieHue ciiyxa, 0COOEHHO B 3TOM JMaria-
30HE, MOXKET OBITh IPOOIEeMOK?

— B crpokax 9-10 ommcan skcniepumenT mpodeccopa Xoy. Kakyio OCHOBHYIO IeJIb CTaBHII
npodeccop Xoy, HaOIr0as 3a MOBECHUEM dTUX MYX?

Tekcr 2
Busur k Bpauy

«3apaBcTBYiiTe, NoKTOp. S mpuien k Bam, moTomMy 4To sl CHIIBHO Kanuisto. S Kanuiso yxe
YeThIpEe JIHA, U C KaXKJIbIM JIHEM KallleJIb yCUIIMBaeTcs. S MpUHAT aHTUOMOTHKH, HO OHU MHE HE IOo-
MOTJIN».

«BBI mpaBWIBHO chenany, YTo NpULIUIA KO MHE. OTHaKO Bbl HEMPABWIBHO MOCTYINIIH, YTO
MOMBITAINCH CaMU Cce0s JICUUTh: aHTUOMOTHUKY HUKOTJa HEeNb3s IPUHUMATh 0e3 Ha3HAueHUs Bpaya.
S Bo3bMy y Bac npoOy ciroHBI ¢ 3aiHel CTEHKH ropja M OTIIPaBIIIO €€ Ha aHainu3. TakuM o0pazom,
MBI CMOKEM Y3HaTh, C Y4€M UMEEM JIEJI0, U 1 CMOT'Y Ha3HAYUTh BaM MOAXOJsLIee ieueHne. B ocHOB-
HOM MH(EKIMH BBI3BIBAIOTCS OaKTepUsMH, BUPYCaMu U TpubaMu. AHTHOMOTUK JAEHCTBYET Ha pas-
HbI€ BU/IbI OaKTepuil U Ha rpuObl. AHTHOMOTHK HE pabOTaeT MPOTUB BUPYCOBY.

Bonpocuwl ons obcyymcoenusn:

— [uasnor, npuBeeHHBINA BbIIIE, TOBOPUT O TOM, YTO 3a00JIEBIINI YEIOBEK Ui TOTO, YTO-
OBl M30aBUTHCA OT Kallsd, IPUHST aHTHONOTHKH. Ha uTo M3 ciemyromero HemocpeaCTBEHHO BO3-

HeﬁCTBYIOT AHTHOMOTHKU: Ha Kamicjib, Ha 6OHB, Ha 6aKTCpI/II/I WK Ha BI/IpyCBI?
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— Kaxoii BBIBOA MOKHO clienaTh U3 TaHHOTO (akTa?
— I'me u xorna HeoOxoauMoO OyeT BCIOMHHUTH M IPUMEHHUTH 3TO 3HaHHE?
Kos10HIIT MIKPOOPraHI3MOB 3Zadanue:
Anmubuocpamma cionvl nayu-
enma
AHTHOHOrpaMMa Obli1a Moxy4eHa
IIyTeM MMOMEIIEHUsI MUKPOOPTaHU3MOB U3
CJIFOHBI TTAI[MeHTa B yammky [letpu.

Beuiu ncnons30BaHbl ISTh AHTHOMOTH-

= koB — A, B, C, D u E. Cniycts Tpu nHA
VuacToK. Ha KOTOpOM OO6nacTs.

Gornblie HeT collepkamas  KOJMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
MHKPOOPraHI3MOB AHTHOHOTHK .

HO He BOJIM3M aHTHOMOTHKA, KOTOPBIA UX
yOuBaer.

Mokert au JOKTOp cAeaTh CICAYIOIHNE BbIBOJbI U3 aHTI/IGI/IOFpaMMH CJIFOHBI HaHI/ICHTa?

IIpaBUJIBHO J1M ce1aHBbI cJleyIoLHe BbIBObI, MCXOAS M3 IAHHBIX AHTH- Ja nim Her
onorpammbi?

Hu oauH n3 aHTHOMOTHKOB HE MOXKET OBbITh 3((EKTUBHBIM NPOTUB MHUKpoopra- |Jla/ Her
HU3MOB, HAlICHHBIX B TOpJIE MAIEHTa

AHTHONOTHK A MOXeT ObITh 3()()EeKTUBHBIM MPOTUB MUKPOOPTaHU3MOB, Ja/Her
HalICHHBIX B TOPJIE MMAllMEHTA

AnTHonoTrk C MoxeT ObITh 3(p(PEKTUBHBIM IPOTUB MUKPOOPTaHU3MOB, Ja/Her
HalIEHHBIX B TOPJIE MAIUEHTA
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