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Lenp ganHOTO MOCOOHS — OKa3aTh METOAMYECKYIO TIOMOIIIb [1€aroraM Ipyu MOATOTOBKE U MPOBe-
JEHHIO y4eOHBIX 3aHATHUH, HANPaBJICHHbBIX HAa Pa3BUTHE (DYHKIIMOHAIBHON IPaMOTHOCTH O0YYatOLIUXCs 5-
9-x KJaccoB.

B mocobun paccmatpuBaroTcsl BO3MOXKHBIE ITYyTH KOHCTPYHPOBAHUS IUIAKTHUYECKOTO M METOIU-
YECKOTr0 CONPOBOXKJICHHS Pa3BUTUS (YHKIMOHAIBLHOH TPaMOTHOCTH oOydwarommxcst 5-9 kmaccoB. Pac-
KPBIBACTCS XapaKTEPUCTHKA BCEX KOMIOHEHTOB (PYHKIIMOHAILHON IPaMOTHOCTH, ONKCHIBAETCA METOANKA
npoBeicHus Y4eOHbIX 3aHATH. Oco000e BHUMAaHUE YICNSICTCS MUAAKTHUSCKOMY U METOJIUYECKOMY HH-
CTPYMEHTAPHIO OpTaHU3allMy MMO3HABATEIILHON JIEATETHbHOCTH O0Y4aIoMXcs, 00ecreunBaroas pa3Bu-
THE 4-X KOMIIOHEHTOB (PYHKIIMOHAJIBHON IPaMOTHOCTH (YMTATENIBCKON, MaTEMaTH4YECKOM, €CTECTBEHHO-
HAY4YHOU M ()MHAHCOBOI) COBPEMEHHBIX ITOIPOCTKOB.

Mertoandeckoe mocodue TMpeHa3HAUYEHO YUUTENsIM 00pa30BaTeNbHBIX YUPEXKICHUH, pean3yro-
mmM nporpammy «Pa3Butre QyHKIHMOHAIBHON T'paMOTHOCTH OOYYAIONIMXCS OCHOBHOW INKOJIBD»Y, BCEM
menaroraM, — 3aMHTEPECOBAHHBIM B IOBBILEHHMM  KauyeCTBA  COBPEMEHHOIO  OOpa3oBaHUSL.



DOYHKINOHAJIBHASI TPAMOTHOCTDH KaK 1eJIb, IEHHOCTDb U Pe3yJbTaT
OCHOBHOI0 0011ero 00pa3oBaHus

Benukas yenv obpazosanus — 3mo He 3HaHUs, a OeUcmeus.
T'epoepm Cnencep

DYHKYUOHAIbHAA ZPAMOMHOCHb Ye106€KA: NOHAMUE U CIMPYKMYpa

Tepmun «rpamoTHOCTBY, BBeeHHbIM B 1957 r. KOHECKO, nepBoHadansHO
ONPEEIICA KAK COBOKYITHOCTh YMEHHM, BKIIFOUAIOIIUX YTEHUE U MUCHMO, KOTO-
pbl€ NPUMEHSAIOTCSA B COLMAIIBHOM KOHTEKCTe. VIHBIMU ClOBaMH, IPaMOTHOCTb —
3TO OINpPEJEICHHBIA YPOBEHD BIIaJICHUS HABbIKAMU YTE€HUS U MHUCbMA, T. €. CII0C00-
HOCTb UMETH JIEJIO0 C MIEYaTHBIM CJIIOBOM (B 00Ji€€ COBPEMEHHOM CMBICIIE 3TO HaBBbI-
KM YT€HUS, IUCbMa, cYeTa U pabOThl ¢ ToOKymMeHTaMu). OJTHOBpPEMEHHO ObLIN BBE-
JI€HBbl MOHATUSA «MUHUMAJIbHOM IPAMOTHOCTH» U «(PYHKIMOHAJIBHOW TI'PaMOTHO-
ctw». IlepBoe xapakTepu3yeT cnocCOOHOCTh YUTATh U MHUCATh MPOCTHIE COOOIIEHMUS,
BTOPOE — CIIOCOOHOCTh MCMOJIb30BATh HABBIKM YTEHHUS U MUChMa B YCIIOBUSX B3au-
MOJIEUCTBUS ¢ cOIMYMOM (O0(opMHUTH cueT B OaHKEe, MPOYMTATh UHCTPYKLHIO K
KYIUIEHHOMY MY3bIKaJIbHOMY LEHTpPY, HalMcaTh UCKOBOE 3asiBJICHUE B CYI U T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBIA JI€A€T BO3MOKHBIM MOJHOLEHHYIO
NEeATEIbHOCTh MHIMBUIA B COLMAJIBHOM OKPYKEHUU.

[IpuMUTHBHOE MPEACTABIEHUE O TPAMOTHOCTH KaK HEKOTOPOM MWHHMAJIb-
HOM Ha0OoOpe 3HaHUM, yMEHUM U HABBIKOB (UMTATh, MUCATh, PUCOBATH U T. 1I.), KOTO-
pble HEOOXOAUMBI JUIi HOPMAJIbHON KU3HEICSATEIIbHOCTH 4YEJIOBEKa U OOBIYHO
OCBaMBAaIOTCSl B HaYAJIBHOW IIKOJIE, HA CETOJHSIIHUNA J€Hb CTAHOBUTCS HEHOCTa-
TOYHBIM /ISl PEILEHHS COBPEMEHHBIX COLMABHBIX TPOOIEM™.

B.A. EpmosieHkO omuchiBaeT ciueaywpoue 4 srana pa3BUTHUA TMOHATHS O
(GyHKUIHOHATBHOW IPAMOTHOCTH.

1-# stan (xkoner] 1960-x — Hauano 1970-x rr.) — QyHKIIMOHAIBHASI TPAMOT-

HOCTL pacCMaTpuBaCTCA KaK AOIIOJIHCHHC K Tpa)II/II_II/IOHHOI\/'I rpaMOTHOCTH, CJICA-

! Pynuk I'.A., Kaitranosa A.A., Ctor C.I'. ®yHKIMOHAIEHAS TPAMOTHOCTEL — UMIIEPATUB BpeMenH // OGpa3oBanue
yepes3 BCIO JKM3Hb: HEMPEPHIBHOES 00pa30BaHue B HHTEpecax ycroiuusoro paspurus. 2014, Ne 1. T. 12. C. 263-2609.
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CTBHEM 4Yero siBNsieTcsl (PyHKUHMOHAIBHBIN METOJl 00y4eHHs] TPaMOTHOCTH, CTpOsI-
HIETOCs C Y4eTOM (DYHKIIMOHAIBFHOTO 3HAHUS, TJIaBHBIM 00pa3oM, SKOHOMUYECKOTO
XapaKkTepa; KOHUEMIUS U cTpaTerusi PyHKIMOHAIBHOW TPAMOTHOCTA TOHUMAIOTCS
KaK o0ecreyeHue CBSI3U MPOIIECCOB OBJIAJICHUS YTEHUEM U MUChbMOM, a Tak»Ke Mo-
BBIIIICHUEM MPOU3BOJUTEIBHOCTH TPYyJa U YJYUYIIEHUEM YCIOBUW U3HH padoT-
HUKA U €T0 CEMbH;

2-1 atan (cepenuna 1970-x — navano 1980-x rr.) — oco3HaHue (GyHKIIHO-
HaJIBHOW TPAMOTHOCTH KakK MpOOJIeMbl Pa3BUTHIX CTpaH; ee 000CcOOJIeHue OT Tpa-
JUIUOHHOW T'PaMOTHOCTH; PAaCIIMPEHUE COCTaBa U COAEpKaHUsA (PYHKIIMOHAIBHO-
IO 3HaHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOM U3HU (3KOHOMHYECKOH, MOJIH-
TUYECKOM, rpakJaHCKOM, 00IIeCTBEHHOMU, KyapTypHOi); BBenenne FOHECKO mo-
HATUA «(PYHKIMOHAIBHO HErpaMOTHBIA YeJIOBEK» (KaK YEIOBEKa, KOTOPBIA «HE
MOJKET Y4acTBOBATh BO BCEX BUAAX JEATEIILHOCTH, B KOTOPHIX IPAMOTHOCTh HEOO-
xonuMma Juist 3(pPeKTUBHOrO (PYHKIIMOHUPOBAHUS €r0 IPyNIbl U OOLIMHBI, U KOTO-
pbl€ Jal0T €My BO3MOXHOCTh IPOJOJDKATh IOJb30BATHCS YTECHUEM, IMCBMOM H
CUETOM JJIi CBOEro COOCTBEHHOTO DPa3BUTHS U Ui pa3Butus oOmmHb [[lepe-
cMmoTpeHHas Pexomennanus... 1978]); BOBHUKHOBEHHE MPE/ICTABICHUS 00 U3MEH-
YUBOCTU (PYHKIIMOHAIBHOW IPAMOTHOCTH B YCJIOBUSX OOIIECTBEHHBIX U3MEHEHUH;

3-i1 aran (cepeauna 1980-x — koner 1990-x rr.) — yCTaHOBJIEHUE CBSI3U
(YyHKUIHMOHAIBHOM TPAMOTHOCTH C MOBBIIIAIOIIMMCS YPOBHEM BIIaJICHUS MUChMEH-
HBIM CJIOBOM, 00IIIero o0pa3oBaHus, M3MEHEHUAMH B cepe Tpyaa; BKIIOUCHHUC B
€€ COCTaB TPAAMIIMOHHOM TPAaMOTHOCTH; OCO3HAHUE JIBYXYPOBHEBOH CTPYKTYpHI
(GYHKUIHMOHATIBHOM TPAaMOTHOCTH (T100aibHBIE M JIOKAJIBHBIE COCTABIISIONIUE), €€
POJIM KaK OCHOBBI «ITO’KU3HEHHOT0» 00pa30BaHusl, CTAHOBJICHUSI IUYHOCTH;

4-i1 stan (Hadanmo XXI Beka) — yCTaHOBJIEHHE U3MEHEHUW B COCTaBE U CO-
JepKaHuM (PYHKIIMOHAIBHON TPaMOTHOCTU TMPH MEpexo/ie K MOCTUHIYCTPHAIbHO-
My OOIIECTBY; OCO3HAHME (PYHKIIMOHAIBHON IPaMOTHOCTH KaK rapaHTa KH3Hees-

TCJIBbHOCTH YCJIOBCKA, CPCACTBA €TI0 YCIICIIHOI'O JXM3HCYCTPOCHUSA B MCHAIOIICMCS



MUpE; aKIEHTUPOBAHKUE POJU (PYHKITMOHAIILHOTO YTCHUS KaK CPEACTBA Pa3BUTHS
(yHKIMOHAIEHOM TPaMOTHOCTH?,

[To muenuto C.A. Kpynuuk, B.B. MarnkeBuua, «npobiemaTinka rpaMOTHO-
cTH (PYHKIIMOHAIBHONW IPAMOTHOCTH) CTAHOBUTCS aKTyaJIbHOW TOJIBKO TOT/a, KO-
r7la cTpaHa JI0JbKHA HABEPCTHIBATh YIYIIEHHOE, JOTOHATH Apyrue crpaHbl. iMeH-
HO TIOPTOMY TMOHATHE (PYHKIIMOHAIBHONW TPAaMOTHOCTH HCIOJB3YETCS Kak Mepa
OILICHKM KayecTBa >KM3HU OOIIECTBa (CBOETO poja KyJIbTYpHbIA CTaHAApT) MPHU CO-
IIOCTABJICHUH COLUATLHO-3KOHOMHYECKOM (D(PEKTHBHOCTH Pa3HBIX CTPAH»>,

OTeuecTBEHHBIE HCCIEIOBATENN BBIACISIOT CIEAYIONIUE OTIWYUTEIbHbIC
YepThl PYHKIIMOHAIIBHOU TPAMOTHOCTH:

a. HaIpaBJIEHHOCTh Ha pelieHue ObITOBBIX IPOOIIEM;

0. SIBJISIETCS CUTYaTUBHOU XapaKTEPUCTUKOMN JIMUHOCTHU, TTOCKOJIBKY OOHapy-
YKUBAET ce0s1 B KOHKPETHBIX COLUATBLHBIX 00CTOSATEIHCTBAX;

B. CBSI3b C PEILICHUEM CTaHIAPTHBIX, CTEPEOTUITHBIX 3aa4;

I. 9TO BCETJa HEKOTOPBIN AJIEMEHTapHbIN (0a30BbIi) YPOBEHb HABBIKOB UTE-
HUS U TTUCHMA;

. UICTIOJIB3YETCSl B KAUECTBE OILIEHKHU MPEXKJIE BCETO B3POCIIOr0 HACEIICHNUS,

€. UMEET CMBICJI IJIaBHBIM 00pa3oM B KOHTEKCTE MPOOJIEMbI MOUCKA CIIOCO-
0OB YCKOPEHHOM JIMKBUIALMU HETPAMOTHOCTH?,

OyHKIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU 001ero oopa3oBaHus paccMar-
pUBaeTCAd Kak MeTalpeaMETHBI 00pa30BaTelIbHBIA pe3ysbTar. Y POBeHb 00pa3o-
BaHHOCTH MOJIpa3yMeBaeT UCMOJb30BAHUE MOJYUYCHHBIX 3HAHUN ISl PEIICHUS aK-
TyaJIbHBIX MPO0OJieM 00ydeHUsI U OOIICHUS, COIMATBLHOTO M JIMYHOCTHOTO B3aUMO-
nerictBusi. OyHKIIMOHATIbHASI TPAMOTHOCTh CMIOCOOCTBYET aJIeKBaTHOMY M MPOAYK-

TUBHOMY BBIOOpPY MpOrpaMm npohecCuoHaAIbHOI0 00pa3oBaHusl, TOMOTAET PelliaTh

2 Epmosienko B.A. PaseuTue (yHKIHMOHAIBHON TPAMOTHOCTH 00YYalOIErocs: TEOPETUIECKM actekT // DJIeKTpoH-
HOe HayyHoe wu3JaHMe ajpMaHax IlpoctpancTBo 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. ®yHKIMOHAIBHAS TPAMOTHOCTE B CUCTEMe 00pa3oBanus benapycu. — Mu.: ATIO,
2003. 125 c. C. 100.

4 Pynuk T.A., Kaitranosa A.A., Cror C.I'. @yHKIHOHAIbHAs TPAMOTHOCTh — MMIIEPATUB Bpemenu // OOpasoBaHue
4yepe3 BCIO JKU3Hb: HEMPEPhIBHOE 00pa3oBaHKe B MHTEpecax ycronunBoro passutus. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIE 33/1a4H, B3aUMOJICHCTBOBATDH C JIFOJIbMU, OPTAaHU30BHIBATH JI€JIOBBIE KOH-
TaKTbl, BRIOUPATh MPOTPaMMbl I0CYTa, OTBETCTBEHHO OTHOCHUTHCA K 00SI3aHHOCTSAM
rpakKJaHuHA, OPUEHTUPOBATHCS B KYJIbTYPHOM MPOCTPAHCTBE, B3aUMOJICHCTBOBATH
C MPUPOIHON cpenoil. PyHKIIMOHANIbHAS TPAMOTHOCTh OMNPEEIseT TOTOBHOCTh K
BBITIOJTHEHUIO COIMANIBHBIX POJIed M30uparess, MOTpeOUTens, WieHa CEeMbH, CTY-
neHta. OyHKIHUOHAJIbHAST TPAMOTHOCTb IO3BOJISIET HCIOJIB30BAaTh HMEIOIIUECS
HABBIKU TPU OPTaHU3alUM Pa3HBIX BHUJIOB IMYTEIIECTBUI, 00JETYaeT KOHTAKTHI C
Pa3IMYHBEIMHU COLMAILHBIMU CTPYKTYPAMH M OPTAHM3ALUAMH U T.J1.°

Mexnynaponnbie uccnefopanusi PISA (Programme for International Stu-
dent Assessment), HalTpaBJICHHbBIE Ha OLIEHKY KauecTBa 00pa30BaHUs B PA3NUYHBIX
CTpaHax 4epe3 AUarHOCTUKY B TOM YHCIIE YPOBHS (PYHKIIMOHATBHON IPaMOTHOCTH
BBIIIYCKHUKOB OCHOBHOW IIKOJIBI, JEKOMIIO3UPYIOT (PYHKIIMOHAIBbHYIO IpPaMoT-
HOCTb B BHJIE TPEX COCTABJISIONINX:

1) rpaMOTHOCTh B YTEHUH — CHOCOOHOCTH YEJIOBEKA IMOHUMATh, UCIIOJIB30-
BaTbh, OLICHUBATh TEKCThI, PA3MBIIUIATh O HUX M 3aHUMATHCA YTEHHEM JIJISi TOTO,
YTOOBI JOCTUTATh CBOMX IIEJICH, pACIIUPATH CBOM 3HAHHUS U BO3MOKHOCTH, y4acT-
BOBaTh B COLMAIbHOMN KU3HH;

2) TPaMOTHOCTh B MaTEMaTHUKE — CIIOCOOHOCTH uelioBeka (hopMyJIHpoBaTh,
NPUMEHATh M HWHTEPIPETHPOBATH MaTEMaTHKy B Pa3HOOOpPA3HBIX KOHTEKCTaxX
(JINYHOCTHBIN, 00IIECTBEHHBIN, MPO(EeCCUOHANBHBIN, HAYUHBIH). ITa CIOCOOHOCTH
BKJIFOYAET MAaTeMAaTUYECKUE PACCYKIEHUs, MCIIOJIb30BAaHHE MaTEMaTHYECKUX IO-
HATUH, TIpoLenyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI ONMUCATh, OOBSICHUTH U TPE.I-
cKa3ath ABJeHUs. OHA IOMOTAET JIOASAM MOHATH POJIb MAaTEMATUKH B MUpPE, BbICKa-
3bIBaTh XOPOLIO OOOCHOBAHHBIE CYXKICHUS M NPUHHUMATh pEIIEHUs, KOTOpbIe
HEO0OXO0MMBbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBIIUISIOIIEMY TPaKIaHUHY;

3) rpaMOTHOCTH B 00JIACTH €CTECTBO3HAHUS — CIIOCOOHOCTH YeJIOBEKa OCBa-
MBaTh M UCIOJIb30BaTh €CTECTBEHHOHAYUHbIC 3HAHUA JJI PAaclo3HAHUsS U MOCTa-

HOBKH BOIIPOCOB, AJIsI OCBOCHHA HOBBIX 3HaHI/II\/’I, JJIsA OOBSICHEHHS €CTECTBECHHOHA-

5 Konacosa H.IO. CuryanuoHHbIe 3a4auyl MO OLEHKe (yHKIHOHATBHON IPaMOTHOCTH yYaIIUXCS: METOAMYECKOE
nocobue. CII0., 2012. 138 c.
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YUHBIX SIBICHUNA U (HOPMYJTMPOBAHUSA OCHOBAHHBIX HA HAYUYHBIX JTOKA3aTEIbCTBAaX
BBIBOJIOB B CBSI3M C €CTECTBEHHOHAYYHOU MPOOJIEMATUKOW; IOHUMATh OCHOBHbBIE
OCOOEHHOCTH €CTECTBO3HAHMS KaK (DOPMBI UEIOBEUECKOTO MMO3HAHUS; JEMOHCTPHU-
pOBaTh OCBEAOMJICHHOCTh B TOM, YTO €CTECTBEHHBIE HAYKU U TEXHOJIOTUS OKa3bl-
BAaIOT BIMSHUE Ha MaTEpUATIbHYIO, HHTEIUIEKTYabHYIO U KYJIbTYpHYIO Cepbl 00-
IIECTBA; MPOSBIATh AaKTUBHYIO T'PAXXIAHCKYIO MO3MIMIO IIPU PACCMOTPEHUU IIPO-
0JieM, CBSI3aHHBIX C ECTECTBO3HAHHUEM.

JIOTIOJIHUTENBHBIM BUJIOM BBICTYNAaeT (PMHAHCOBAsi TPaMOTHOCTb — CIIOCO0-
HOCTb IIPUHUMATh OOOCHOBAHHBIE PELIECHUSI U COBEPIIATh dP(HEKTUBHBIE AEHCTBUSA
B cdepax, UMEIOIUX OTHOLIEHUE K YIPABJICHUIO (pUHAHCAMU, JUIS pealu3aluu
KU3HEHHBIX LeJIeH U IJIaHOB B TEKYLIUI MOMEHT U Oyayiue nepuoasl. Takum o0-
pa3zoM, (puHAHCOBasi TPaMOTHOCTh — CIIOKHAsI cpepa, mpernonararomas noHuMa-
HUE KIIIOUEBBIX (PMHAHCOBBIX MOHATUN U MCHOJIb30BAaHUE ATOW MH(YOpPMAIUM AJIs
IOPUHATHS Pa3yMHBIX PELIEHUH, CIIOCOOCTBYIOINUX 3KOHOMHUYECKON 0€3011acHOCTH
U 0JIarOCOCTOSTHUIO JIIOJIEH, a TaKkKe 00ecrnedrBaromas BO3MOKHOCTh Yy4acTUs B
SKOHOMMYECKOM JKM3HH CTPaHEL.

PISA nonumaer (pyHKIMOHAJIBbHYIO TPAMOTHOCTbH B IIMPOKOM CMBICIE KaK
COBOKYNMHOCTbh 3HAHWW M YMEHMH TpaxaaH, 00eCrneYMBAaIOIIMX YCHEIIHOE COLM-
AJIBHO-9KOHOMHUYECKOE Pa3BUTHE CTPAHBL; B Y3KOM CMBICIIE — KaK KJIFOUEBBIE 3HA-
HUS U HaBBIKM, HEOOXOJUMBIE NJIsl TTOJHOLEHHOTO y4acTHsl TpaXKJAaHUHA B KU3HU
COBPEMEHHOT'0 O0IIeCTBA.

PISA nHe mpocTto onpenensier, MOTyT JIM y4alluecss BOCIPOU3BOINTh 3HAHUS;
OHA TaK)Xe MPOBEPSET, HACKOJIBKO XOPOIIO YYalIUecs MOTYT IKCTPanoMpoBaTh
TO, YTO OHH y3HAJIM; MOTYT IPUMEHSTH MMOJYYEHHBIE 3HAHNS B HE3HAKOMBIX YCJIO-

BUSIX, KaK B IIIKOJIE, TaK U 3a ee MpeaeaaMu. ITOT MOAX0J OTpakaeT TOT (HAKT, YTO

6 «JlocTuxeHus MonoabIx» - Junior Achievement® (JA). CaliT MeXIyHApOJHOIO COAPYKECTBA HEKOMMEPYECKUX
0pFaHH3aHHI7[, noMorarommx MoOJOACKH HpI/I06p€CTI/I 3HaHHUs W HaBBIKH, H606XOILI/IMLIG JJIA YCHICIIHOT'O Yy4aCTUs
B MupoBo#i skonomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o0-finansovoj-gramotnosti.html
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COBpEMEHHAasi IKOHOMHUKA BO3HATPAXKIAET JIIOJEH HE 3a TO, YTO OHM 3HAIOT, a 3a TO,
YTO OHM MOTYT JIEJIATh C TEM, YTO OHHM 3HAIOT',

C cepenunbpl XX Beka mpobiema pa3BUTHA (PYHKIIMOHAIBHON rPaMOTHOCTH
npuoOpena TIo0aNbHbI XapakTep M CBSI3aHO 3TO C TE€M, UYTO (PYHKIMOHAJIbHAS
I'PaMOTHOCTb SIBJISIETCS] COLIMATIbHO-?KOHOMHYECKUM SIBJICHUEM, CBSI3aHHBIM C OJia-
TOCOCTOSIHUEM HacelleHUs! U TOCYJapCTBa B IIEJIOM, O YEM CBHUAETEIbCTBYIOT JaH-
HbIE HCCIIEOBaHUN (YHKIIMOHATLHONH TPaMOTHOCTH, B TOM 4YHCJE B3pPOCIOrO
HACEJICHUS, B Pa3JIMYHBIX CTpaHaXx.

AHalM3 JaHHBIX UCCIIEIOBaHUS (DYHKIIMOHAIBLHON TPaMOTHOCTH Y B3pPOCIIO-
ro HaceJIeHUs Mokasai, yTo B Poccuu HU3KOrpaMOTHBIE POCCHUSIHE TOpa3jio yalle,
YeM HM3KOTPaMOTHBIC KUTENU JAPYTUX CTPaH, UMEIOT BBICIIEE 00pa3oBaHUE U 3a-
HUMAIOT JIOJDKHOCTH BBICOKOKBATM(PUIIMPOBAHHBIX CHEIMAIUCTOB. Takke oHU Xa-
PaKTEpU3YyIOTCS JOCTaTOUYHO BBHICOKMM CTPEMJIEHUEM IMOBBICUTH CBOIO Mpodeccuo-
HaJIbHYI0 KOMIETEHTHOCTh (BUAMMO, OCO3HABAsi CBOM MPOoOeIbl B MpodhecCHoHab-
HOM MOJITOTOBKE).

BricokorpamMoTHbIE€ POCCUSIHE, 110 CPABHEHUIO C BBICOKOIPAMOTHBIMH I'Pak-
JaHAMU JIPYTUX CTPaH, OTIWYAIOTCA TOpa3fo MEHbIIEeH 00pa30BaTeIbHON aKTHUB-
HOCTBIO, OHH pPEKe MOBBIMIAIOT YPOBEHB CBOCH KBaTM(UKAIINN, HE MOTUBHUPOBAHBI
Ha y4yeOy, y HUX 0oJiee BbIpakeHO HEJJOBEpUE K OKPYKAIOIIUM JIFosM. BeposiTHo,

MMEHHO WX MMaCCUBHOCTH MPUBOANUT K TOMY, UTO OHU OTCTAIOT IO YPOBHIO MOJITO-
TOBKHU OT CBOMX KOJIIET, paboTaronux B 00jee pa3BUThIX YKOHOMHUKAX, YTO JIeJaeT
UX MEHee BOCTPEOOBaHHBIMU HA OTEYECTBEHHOM U MEKIYHApPOJHOM PBIHKE TpYyJa.

Pesynbratel uccrnenoBaHus  (PyHKIIMOHAJIBHONH TPAMOTHOCTH  B3POCIBIX

BIIOJIHE COOTHOCSITCSI C pe3yJibTaTaMH, NMOJy4YeHHbIMH Ha 15-leTHUX moapocTkax

(maunbie PISA). Tak, B 2015 romy, mo 4yuTaTreiabCKOi TPAaMOTHOCTH POCCHSHE 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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HsJIK 26 MECTO, 10 MaTEMaTUYECKON TPaMOTHOCTH — 23 MECTO, MO €CTECTBEHHO-
HAYYHOU rpaMOTHOCTH — 32 MecTo u3 70 cTpaH-y4acTHHUIL,

B nmanHo# curyaruu OombIas OTBETCTBEHHOCTH JIOKUTCS HA POCCHUHCKYIO
IIKOJTy, KOTOpas 3aKJIaJIbIBaeT OCHOBBI (PYHKIIMOHAJIBHOM TPaMOTHOCTH 00ydYaro-
nierocst 1 popmupyer ero MotuBanuioo Ha ydeOy. IloaroroBka (GpyHKIIMOHAIBHO
TPAMOTHBIX TIKOJBHHKOB C BBICOKUM YPOBHEM aMOWIIMIA W BBICOKOW 0OOpa3oBa-
TEJIbHOW AaKTUBHOCTBIO — ATO YCJIOBHE COIMAIbHO-3KOHOMHYECKOTO Pa3BUTHS

CTpPaHbI, IIOKAa3aTCJIb Ka4CCTBa O6p330BaHI/I$I.

DynkyuonanvHasa cpamomuocms: yposnu PISA

PISA Beinensier 6 ypoBHEH (PyHKIIMOHAIBHON TPAMOTHOCTH U ONTUCBHIBAET UX

CJICAYIOIIMM 00pa3oMm.
YuraTenbckasi T[paMOTHOCTb

6 ypoBeHb. 3aJ1Jayi Ha ’TOM YpPOBHE OOBIYHO TPEeOYIOT OT YMTATENs CAENATh
HECKOJIBKO BBIBOJIOB, CPAaBHEHHUM U pa3InuMii, KOTOPbIE SBJISIOTCS MOAPOOHBIMU U
TouHbIMH. OHU TPEOYIOT AEMOHCTPALIMHU MTOJIHOTO U J1€TaIbHOIO MOHUMAaHHUS OJHO-
ro WJIK HECKOJBKUX TEKCTOB M MOTYT BKJIIOYATh MHTErpalyio HH(OOpMAUU U3 He-
CKOJIBKMX TE€KCTOB. 3a/1aud MOTYT NOTpeOOBaTh, YTOOBI UUTATENb UMEI JIEJI0 C He-
3HAKOMBIMH UJESIMU B MIPUCYTCTBUM BUJIHON KOHKYpUpPYIOIIEeH nH(popManuu u re-
HEpPUPOBAJl a0CTPAKTHBIE KAaTErOpUHU ISl MHTEpHpeTauuil. 3agaun peduekcun u
OLIEHKH MOTYT MOTpeOOBaTh OT YMTATENS BBIABUHYTH TMIOTE3Y WU KPUTUUYECKH
OLICHUTH CJIOKHBIM TEKCT HA HE3HAKOMYIO TEMY, MPUHMUMAsi BO BHUMAaHHUE MHOIO-
YUCJIEHHBIE KPUTEPUN WIIA TOUYKH 3PEHUS, UCIIONb3Ysl CI0KHOE IOHUMAaHUE, BBIXO-
JSIee 3a Mpeesbl TeEKCTa. BaKHBIM yCIIOBHEM IS JOCTYIIA U M3BJICYEHUS 3a1a4
Ha 3TOM YpPOBHE SIBJIIETCSI TOYHOCTh aHAJM3a U TOHKOE BHUMAHUE K JETalsIM, KO-
TOpPbIE HE3AMETHBI B TEKCTAX.

5 ypoBeHb. 3aauu 3TOTO YPOBHsI, CBI3aHHBIE C U3BJIEYCHHEM MH(pOpPMAIUH,

TpeOYIOT OT YMTATENs MOUCKA M YIMOPSAOUYMBAHKS HECKOJIBKUX (DparMEeHTOB TITy-

8 OcnoBnble pesynbpTaThl MeskmyHapogHoro ucenenosanus PISA-2015. denepanbHblii HHCTHTYT OLEHKH KadecTBa
obpazosanus (PMOKO). Odbunmaneheiii caiit. URL: https://fioco.ru/results_pisa_2015
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O0KO BHEApEeHHOM MH(OpMaIIH, Jienas BBIBOA O TOM, Kakasi HH(OpMalus B TEKCTE
SBIISIETCSL pesieBaHTHOHN (HeoOxoaumoint). PednexkcruBHble 3amaun TpeOyrOT KPUTH-
YEeCKOM OIIEHKU WM (POPMYIUPOBAHUS TUIIOTE3, OMUPASICh HA CHEIUATU3UPOBAH-
Hble 3HaHMs. Kak MHTepnpeTalnroHHbIe, Tak U pedJIeKCUBHBIC 3aJaud TPeOyIoT
MIOJTHOTO U JIETaJIHHOTO MIOHUMAaHUS TEKCTa, COJepKaHue Wi popma KOTOPOro He-
3HaKOMBI. J[J1 BCeX acleKTOB UTEHHUs 3aJjadl Ha ATOM YpOBHE, KaK MpaBUJIO, CBA-
3aHBbI C MMOHATHSIMH, KOTOPBIE MPOTUBOMOIOKHBI 0XKUTAHUSIM.

4 ypoBeHb. 3a/1au 3TOTO YPOBHsI, CBA3aHHBIE C W3BJICUCHUEM HMH(MOpMAIIUH,
TPeOYIOT OT YUTATENS MMOMCKA U YIOPSAJOYUBAHUS HECKOJIBKUX 33JJaHHBIX B TEKCTE
cBeneHui. HekoTopele 3aaun Ha ’TOM YpPOBHE TPEOYIOT MHTEpIIPETAIL[MU CMbICIIA
HIOAQHCOB $I3bIKa C YYETOM TEKCTa B LiesioM. Jlpyrue 3ajauyu MHTEpIpEeTalun Tpe-
OyIOT IOHUMaHUSI U NPUMEHEHHUS] KaTeropvil B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIE 33/1a4d Ha 3TOM YpPOBHE TPeOYIOT, YTOOBI YMTATEIN UCHOJIB30BaIN (HOp-
MaJlbHOE WJIM OOILECTBEHHOE 3HaHME, YTOOBI BBIABUHYTH I'MIIOTE3Y WM KpUTHYE-
CKU OLICHUTh TEKCT. YuTaTenu JOJKHBI TPOJEMOHCTPUPOBATH TOYHOE TOHUMAaHHUE
JUTMHHBIX WJIM CJIOXHBIX TEKCTOB, COJEpKaHHE WU (opMa KOTOPHIX MOTYT OBITH
HE3HAKOMBI.

3 ypoBeHb. 3a/1auu 3TOTO YPOBHS TPEeOYIOT OT YUTATENs TIOMCKA U B HEKOTO-
PBIX CIIy4asiX paclo3HABaHUS CBSI3U MEXAY HECKOJbKHUMHU YacTSIMHU MHGOpPMAIIHH,
KOTOpbIE JOJKHBI YIOBJIETBOPSATh HECKOJBKUM YyCIOBUAM. MHTeprnpeTranmoHHbIe
3aJlayu Ha 3TOM YpPOBHE TPEOYIOT, YTOOBI YUTATENb O0BEIUHUIT HECKOJIBKO YacTen
TEKCTa, YTOObI BBIJEIUTh IJIaBHYIO UCI0, MOHSITh OTHOIIEHHE WJIM UCTOJIKOBAThH
3HaueHue cjaoBa WK (Pppas3bl. OHU JOJKHBI YUUTHIBATH MHOTUE OCOOEHHOCTH MpHU
CpPaBHEHUHU, NMPOTUBOINOCTaBICHUM WM Kiaccuduxamuu. Yacro Tpebyemas uH-
dbopmalsi He BHJIHA WM €CThb MHOTO KOHKYypHpyIoleld uHGOpMal; WIh €CTh
Jpyrue TEKCTOBbIE MPEMSATCTBUS, Hampumep, cHOpMyIHpOBaHHBIE Yepe3 OTpHUIla-
Hue uaeu. PeduiekcuBHble 3a1a4i HA ’TOM YPOBHE MOTYT MTOTpeOOBaTh OT YUTaTe-
JIS HAXOXKJIEHUE CBSI3€H, MPOBEACHUSI CPABHEHUS WUJIU OILIEHKA OCOOEHHOCTEH TeK-
cra. Hekotopele pedriexcuBHbIe 331a4u TPeOYIOT OT YUTATENS MPOAEMOHCTPUPO-

BaTb TOHKOC IIOHMMAaHHUC TCKCTA 110 OTHOIICHHUIO K INPHBBIYHBLIM, IMOBCCAHCBHBLIM
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3HaHusAM. [[pyrue 3agaun He TpeOyIOT MOAPOOHOTO MOHUMAHUS TEKCTa, HO TpeOy-
0T, YTOOBI UNTATENIb OMHUPAJICS Ha MEHEe O0IIMe 3HAHUS.

2 ypoBeHb. 3aJaui Ha 3TOM ypOBHE TPEOYyIOT, YTOOBI YMTATEINb HAIIEN OANH
WM HECKOJIBKO (hparMEeHTOB MH(POPMAIUH, KOTOPbIE MOTYT ObITh BBIBEIEHBI U MO-
I'YyT COOTBETCTBOBATh HECKOJBKUM YCIOBUSM. Jlpyrue TpeOyroT BbIACIEHHUS I1aB-
HOU UJeH B TEKCTE, IOHUMAaHUs OTHOLIEHUH WM MHTEPHPETALNY 3HAYEHUS B Mpe-
JieJ1ax OTPAaHUYEHHOW YacTH TEKCTa, Korja MH(opmanus HE BHJHA, U YUTATENb
JOJDKEH CJIeJIaTh BBIBOJABI. 3aJaydl Ha 3TOM YPOBHE MOTYT BKJIIOYaTh CpPaBHEHUS
WM poTuBOpeuus. Tunuuneie pedieKCUBHBIE 33a4d HA 3TOM YpOBHE TPeOyIOT,
4YTOOBl YUTATENM CJENIajl CPABHEHUE WJIM HECKOJIBKO CBA3EH MEXIy TEKCTOM U
BHEILIHUM 3HAHHUEM, ONUPASCh HA JIMYHBIN OIBIT U TEKCT.

la ypoBeHb. 3aauu Ha 3TOM YPOBHE TPEOYIOT OT YUTATEINS] HAUTU OJIUH WIH
HECKOJIbKO HE3aBUCUMBIX (DparMeHTOB MH(OpPMAIINH; PACIIO3HATh OCHOBHYIO TEMY
WIM LEJIb aBTOpa B TEKCTE O 3HAKOMOW TEME WJIM YCTAaHOBUTBH NPOCTYIO CBS3b
MexAy MH(popManuel B TEKCTE U OOIIMMHU, TOBCEJHEBHBIMU 3HaHUsIMU. Kak mpa-
BUJIO, TpeOyeMasi HHpOopMaIUs B TEKCTE SIBISIETCS] 3aMETHOM, U TEKCT, KaK MpaBu-
JI0, HE COJIEPKUT MPOTUBOPEUNBON HH(DOpMALUY.

Ib ypoBeHb. 3amaunm Ha 3TOM ypOBHE TPeOYIOT, YTOOBI YMTATENIb HalIes
€IMHCTBEHHBIM KYCOK SIBHO 3asBJICHHOM MH(pOpMAIMK B BUJIHOM MECTE B KOpOT-
KOM, CHHTaKCUYECKH MIPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM W THIIOM TEKCTa,
TaKUM KaK IMOBECTBOBAHUE WJIM MPOCTON COUCOK. TeKCT 0OOBIYHO BKJIKOYAET MOBTO-
peHue MHPOpMaLMK, KAPTUHOK MJIM 3HAKOMBIX CHUMBOJIOB. IIpoTuBOpeunBas uH-
dbopmansi MuHMMaNbHA. B 3amauyax, TpeOyroomMX HHTEpIpETallud, OT YUTaTEeNs
MOJKET MOTPeOOBaThCS YCTAHOBUTH MPOCTHIE CBSI3U MEXAY COCEIHHUMHU (pparmeH-
TaMu UH(pOopMauu.

Maremarnueckast IpaMOTHOCTD

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHHKM MOIYT KOHUENTYaJIN3UPOBATH,
000011aTh U UCMOJBb30BaTh UHGOPMAIIMIO HA OCHOBE HUCCIICIOBAHUS U MOJEIUPO-
BaHUSI CJOKHBIX MPOOJEMHBIX CUTyalluid, © MOTYT MCIOJb30BATh CBOM 3HAHUS B

AOBOJIBHO HCCTAHAAPTHBIX CHUTYyallUAX. Onn MOT'YT T'MOKO CBSI3BIBATh pa3JInIHbIC
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WUCTOYHUKHU WH(pOopMaruu u npeacTtaBieHus. [IIKoJTbHUKN HA 3TOM YpOBHE CIIOCO0-
Hbl K NPOJIBUHYTOMY MaTE€MaTUYE€CKOMY MBIIUICHUIO U paccyxkaeHuto. OHu ne-
MOHCTPUPYIOT MAaCTEPCTBO CUMBOJIMYECKUX U (POPMATILHBIX MaTeMaTHUYECKUX OIie-
panui, TaKkxke MOryT pa3paboTaTh HOBbIE MOAXO/bl U CTPATErMH B HOBBIX HECTaH-
JNapTHBIX cuTyanusax. [IIKOJIbHUKA HA 3TOM ypOBHE MOTYT Pa3MBIIUIATh O CBOMX
JENUCTBUSX, 00OCHOBBIBATH CBOU BBIBO/IBI.

5 ypoBenb. lllkonbHUKKH MOTYT pa3pabarbiBaTh W pabOTaTh C MOJEISIMU
CJIOHBIX CUTYallUd, BBISABIISITH UX OTPAaHUYECHUS U aomnyiieHus. OHu MOTyT BbIOH-
paTh, CpPaBHUBATH U OLICHUBATh COOTBETCTBYIOIINE CTPATETUU JIJIsl PEIICHUS CIIOXK-
HBIX MPOOJIEM, CBA3AHHBIX C ATUMHU MojensiMu. [lIkoibHUKY HA 3TOM ypOBHE MO-
T'yT MBICJIUTh CTPATETHUYECKHU, UCTIOJIb3YsI XOPOILIO PAa3BUTHIC HABBIKA MBIIIUICHUS U
YMEHUE pacCyXkaaTh, BHUKATh B CyTh cuTyaluu. OHM apryMEHTUPYIOT CBOU pe-
HI€HUSI, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoBeHb. llIkonpHUK MOXET 3PGHEKTUBHO MPUMEHSITh MOJCIHN JJIs1 pa3z0o-
pa CJIOKHBIX, HO KOHKPETHBIX CUTYallHii, KOTOPbIE MOTYT BKIIFOYaTh OTPAHUYCHUS
uin TpeboBaTh BBIABMKEHHUS TUmnoTe3. OHU MOTYT BBIOMpATh U MHTETPUPOBATH
pa3linuHble TPEACTaBJICHUS, B TOM YHUCJE CUMBOJUYECKHUE, CBS3BIBAsS WX HEMO-
CPEACTBEHHO C aCleKTaMU peayibHbIX cuTyauil. [IIkoapHUKN HA 3TOM ypOBHE MO-
I'yT UCTOJIb30BaTh CBOM OrPaHUYEHHBIN JUaa30H HAaBBIKOB U MOTYT PacCyX/1aTh B
MPOCTBIX KOHTEKCTaX. OHU MOTYT MHTEPIPETUPOBATH, APTYMEHTUPOBATh U 00bsIC-
HATH CBOM PEIICHUSI.

3 ypoBeHb. Y4Yaluecs MOTYT BBINOJHATh YETKO OMUCAHHBIC MPOLIEAYPHI, B
TOM YHCJI€ T€, KOTOphIE TPEOYIOT MOCJIEA0BATENbHBIX perieHuid. OHU MOTYT TO-
CTPOUTH MPOCTYIO MOJIETh U HA €€ OCHOBE BHIOPATh U MPUMEHUTH MPOCTHIE CTpaTe-
ruu pemeHus mpoodseM. [IIKoMpHUKY Ha 3TOM YpPOBHE MOTYT MHTEPIPETUPOBATH U
WCIIOJI30BaTh 3HAHUS, TMOJYYCHHBIC M3 PaA3IMYHBIX HMCTOYHUKOB HH(POPMAIIUH,
CTPOUTH CBOM PACCYXKJEHHUS C OMOPON Ha MOJy4eHHbIe 3HaHUS. OHU OOBIYHO Jie-
MOHCTPUPYIOT CIIOCOOHOCTh PabOTaTh C MPOIEHTAMH, APOOSMU U JECATUUHBIMU

YrClIaMM, a TaKXKC C IIPOIIOPIUOHAJIbHBIMHA OTHOIICHUAMMU.
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2 ypoBeHb. IIIKOJTBHUKY MOTYT HHTEPIIPETUPOBATH CUTYALIMH B KOHTEKCTAX,
KOTOpbIE TPeOYIOT He OoJiee yeM mpsiMoro BbiBoAa. OHM MOTYT M3BJIEKAaTh COOT-
BETCTBYIOIYIO HHGOPMAIIMIO U3 OJTHOTO UCTOYHUKA U UCIIOJIb30BaTh OJUH CIIOCO0
HarIHOTO npenacrasieHus. CTyAeHTsl Ha 3TOM YPOBHE MOTYT MCIIOJIB30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYJIBI, MPOLIETYPHI IS PeIIeHUsI MpoOIeM, CBI3aHHBIX C
1EeJIbIMUA YUCIIaMHU.

1 ypoBensb. IlIkonbHUKHA MOTYT OTBEYaTh HA BOMPOCHI, CB3aHHBIE CO 3HAKO-
MBIMU KOHTEKCTaMHU, TJIe MPUCYTCTBYET BCSI COOTBETCTBYIONIAs MH(OpMAIUs U BO-
MPOChl YeTKO omnpeaesneHbl. OHU cnOoCOOHBI UACHTU(DUIIMPOBATh, UH(POPMALINIO U
BBIIIOJIHATh PYTUHHBIE MPOLEAYPHl B COOTBETCTBUM C NPSIMBIMH MHCTPYKLIHMSIMHU B
KOHKPETHBIX cUTyalusix. OHH MOTYT BBIIOJIHATH JACUCTBUS, KOTOPbIE IMOYTH BCE-
I71a OYEBUAHBI U CJIEAYIOT HEMOCPEICTBEHHO M3 JIaHHBIX MAaT€MaTHYECKHX YCJIO-
BHIA®,

EcTecTBeHHO-Hay4YHas TPaMOTHOCTb

6 ypoBeHb. Yyammecs, AJOCTUTIIME 6 YPOBHS, MOTYT OIHMPAThCA Ha LENbIN
psi1 B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYUHBIX MM M MOHATHI U3 o0iactu Qusu-
KM, OMoyiornu, reorpauu U aCTPOHOMHUHU M MCIOJb30BATh 3HAHUS COJEPKAHUS,
MPOLEYp U METOJIOB MO3HAHUS ISl (POPMYITUPOBAHUS TUIIOTE3 OTHOCUTENBHO HO-
BbIX HAYYHBIX SBJIEHUH, COOBITHI U MPOLECCOB WU JUIs (pOpMyIHpOBaHUS MPO-
rHo30B. [Ipyu MHTEpOpeTaly TaHHBIX U UCIOJIb30BAHUM HAYYHBIX JOKA3aTEIbCTB
OHHU CIIOCOOHBI OTJIMYATh OTHOCAIIYIOCS K TeMe MH(OpPMAILIMIO OT HE OTHOCSILIEHCS
U CIOCOOHBI ONMUPATHCS HAa 3HAHUS, MOJyYEHHbIE UMU BHE OOBIYHOM IIKOJIBHOU
nporpammbl. OHU MOTYT Pa3ivyaTh apryMEHThl, KOTOPbIE OCHOBAaHbI HA HAYYHBIX
JAHHBIX M TEOPHUSX, U apTYMEHThI, OCHOBAHHbIE Ha JPYTUX COOOpaKeHUSIX. Yya-
HIMecsi, JOCTUrmue 6 ypoBHS, MOTYT J1aTh OLIEHKY aJbTE€PHATHBHBIM CIIOCOOaM
IIPOBENICHUSI CIIOKHBIX SKCIEPUMEHTOB, UCCIEIOBAHUA U KOMIIBIOTEPHOIO MOJIE-

JMPOBAHMS U 0OOCHOBATH CBOU BBHIOOD.

® 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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5 ypoBeHb. Ywamiuecs, JOCTUTIINE 5 ypOBHS, MOTYT HCHOJb30BaTh a0-
CTPAKTHBIE €CTECTBEHHOHAYYHbIE UIEH WU MOHATHS, YTOObI OOBSICHUTh HE3HAKO-
MbI€ UM U 00Jiee CII0KHBIE, KOMIUIEKCHBIE, SIBJICHUSI, COOBITUS U IIPOLECCHI, BKIIIO-
Yarolue B ce0s HECKOJIBKO MPUUMHHO-CIIEICTBEHHBIX CBsA3ed. OHM MOTYT Ipume-
HATH OOJIe€ CIIOKHBIE 3HAHUS, CBSI3aHHBIE C HAYYHBIM MO3HAHUEM JUISI TOTO, YTOOBI
JaTh OLIEHKY pa3jM4YHbIM Croco0aM IMPOBENEHUSI SKCIIEPUMEHTOB U OOOCHOBATH
CBOI BBIOOP, @ TAK)KE CIIOCOOHBI HCIIOIb30BAaTh TEOPETUUECKUE 3HAHUS ISl UHTEP-
nperauuu uHGOpManuu WM (OpMYyITUPOBAaHUS MPOTHO30B. YYalluecs, TOCTHI-
M€ 5 YpPOBHSI, MOTYT OLIEHUTh Pa3jIM4YHbIE CIOCOOBI MCCIIETOBAHUS MPEIIOKEH-
HOT'O UM BOIIPOCA C HAYYHOU TOYKH 3pEHUS U BUJIETh OTPAHUYEHUS PU UHTEPIIpE-
TallMd JAHHBIX, BKJIKOYAas HCTOYHUKHA IOTPEIIHOCTEH M HEONPENEIICHHOCTEN B
HAYYHBIX JIAHHBIX.

4 ypoBeHb. Yuamuecsi, JOCTUTIINE 4 YpPOBHS, MOTYT HCIIOJNb30BaTh OoJiee
CIIO’KHbIE WM Oosiee aOCTpaKTHBIE 3HAHUSA, KOTOpPblE UM JHOO MPEJOCTaBIICHBI,
A100 OHU MX BCHOMHMUIIM, JUIsl OOBSACHEHUS JOCTATOYHO CJIOKHBIX UM HE COBCEM
3HAKOMBIX CUTyalui U mpoueccoB. OHM MOTYT MPOBOAUTH SKCHEPUMEHTHI, BKIIIO-
Yalolue JBe WM 0ojee He3aBUCHMbIE NEPEMEHHBIE, JJI OTPaHMYEHHOrO Kpyra
3aga4. OHM cIOCOOHBI 0OOCHOBATH IUIAH HKCIIEPUMEHTA, ONUPAACh HA DIIEMEHTHI
3HAHUW O MPOLEAYpPax M METOJAx INMO3HAHUSA. Yyalmecs, TOCTUrmue 4 ypoBHS,
MOTYT UHTEPIIPETUPOBATH JAHHbIE, OTHOCSIINECS K HE CIUIIKOM CI0KHOMY Habo-
Py JAaHHBIX, WJIM B HE BIOJHE 3HAKOMBIX KOHTEKCTAX, MOJy4aTh BBIBOJbI, BHITEKA-
IOLIME U3 aHaJIu3a JaHHbIX, IPUBOJSI OOOCHOBAHUE CBOUX BBIBOJIOB.

3 ypoBeHb. Yyamuecs, TOCTUTIINE 3 YPOBHS, MOT'YT OIMPAaThCS Ha HE OYEHb
CIIO)KHBIE 3HAHMS AJI Pacro3HaBAaHUS WM MOCTPOCHUS OOBSCHEHHM 3HAKOMBIX
sBlieHUI. B MeHee 3HaKOMBIX WK 00Jiee CIIOKHBIX CUTYalUsIX OHU MOTYT CTPOUTH
OOBSCHEHHUS, UCIONB3Ys MOJcKazku. Onupasch Ha 3JIEMEHTHI COAEpP’KaTEIbHBIX
WIN TIPOLIETYPHBIX 3HAHUW, OHU CTIOCOOHBI BBIIIOJIHUTH MTPOCTOM 3KCIEPUMEHT IS
OTpaHUYEHHOIr0 Kpyra 3ajad. Yyaluecs, JOCTUTIINE 3 YPOBHS, CIIOCOOHBI MPOBE-
CTH pa3jMyKhe MEXJy HAay4YHbIM U HEHAYYHbIM BONPOCAMHU M IPHUBECTH JOKa3a-

TCJIBCTBA AJII HAYIHOI'O YTBCPIKACHUA.

14



2 ypoBeHb. YdYammecsi, TOCTUTIINE 2 YPOBHS, MOTYT ONMUPAThCA HA 3HAHUS
MTOBCEHEBHOTO COMIEpKaHUs U 0a30BbIE IPOIICTyPHBIE 3HAHUS JIJIS1 PACIIO3HABAHUS
HAy4YHOTO OOBSCHEHHUS, UHTEPIPETALUU JaHHBIX, a TAKXKE pacllo3HaTh 3a/1auy, pe-
[Ia€MYI0 B MPOCTOM JKCIIEPUMEHTAIBHOM Hcciea0BaHuU. OHU MOTYT UCIOJIb30-
BaTh 0a30BbIC WM TMOBCEAHEBHBIE €CTECTBCHHOHAYYHBIC 3HAHWSA, YTOOBI pacIio-
3HATh aJI€KBATHBIN BBIBOJ U3 MPOCTOro Habopa AaHHBIX. OHU IEMOHCTPUPYIOT Oa-
30BbIC MMO3HABATEIHHBIC YMEHHS, PACiO3HABAs BOIIPOCKHI, KOTOPBIE MOTYT M3y4aTh-
Csl €CTECTBEHHOHAYYHBIMU METO/IaMH.

1 ypoBeHb. Yuamiuecs, gocturiie | ypoBHS, MOTYT MCIOJIb30BaTh MOBCE-
JTHEBHBIE COJIepKaTeIIbHBIC W TPOIICTyPHBIC 3HAHMS, YTOOBI pacro3HaBaTh 0OBsIC-
HEHUE MPOCTOTO0 HAYYHOTO siBJIeHUA. [Ipy moajep:kke OHU MOTYT BBITIOJHSATH T10
3aJIaHHOM TIPOIIeype HCCIEI0OBaHUs He Oojiee 4eM ¢ JByMs nepeMeHHbIMU. OHuU
CIIOCOOHBI BUACTH MPOCTHIC MPUINHHO-CIICCTBEHHBIE WJIH KOPPEISIIINOHHBIE CBS-
31 M MHTEPIPETUPOBaTh Tpaduueckue u Apyrue BU3yajbHbIC JaHHBIC, KOTAa JJIs
ATOrO TPEOYIOTCS YMEHHSI HU3KOTO ypoBHS. OHU MOTYT BBIOpATh Jydlliee HAyYHOE
O0OBSICHEHHE JJIS MPECTABICHHBIX TAHHBIX B 3HAKOMBIX CHUTYAIIHSIX, OTHOCSIIIHXCS
K JIMYHOMY, MECTHOMY M TJI00aabHOMY KOoHTEKcTam ™Y,

MupoBsie ncciaeaoBanus PyHKIIMOHAIBHONW TPAMOTHOCTH KUTEJIEH pa3iiny-
HBIX CTpaH, COIMATBHO-YKOHOMUYECKHUE TPOIECCHI, MPOUCXOANINE B MUPE U B
HaIleH CTpaHe, TEHIACHITUU Pa3BUTHS IOCTUHIYCTPHATIBLHOTO OOIIECTBA, 3aPOCH U
noTpeOHOCTH paboTomarenell aKTyalTu3upyoT IpodieMy pa3BuThs GyHKIIUOHAb-
HOUW TPaMOTHOCTH POCCHUCKHUX IMKOJBLHUKOB, CO3JaHUS €IUHOM 00pa30BaTEIIbHON
CUCTEMBI, OJIATOTIPUATHBIX YCJIOBHM, CITIOCOOCTBYIOIIUX BBIMYCKY BBICOKOTPaMOT-
HBIX U MOTHUBUPOBAHHBIX HA TPy U OOYYEHHE IMIKOJILHUKOB. DTO — OCHOBHOM CO-

BpPEMEHHBIHN MOKa3aTeab KauecTBa 00pa30oBaHUsl.

MetonmoJsiornyeckue 1 MeToAMYECKHE aCeKThI pa3BUTUS PYHKIIHOHAIBLHOM
rPaAMOTHOCTH NOJAPOCTKOB

3nanue — cuna

10 OcuosabIe pe3ynbTaThl MexayHapoaHoro ucciegosadns PISA-2015. denepanbHelii HHCTUTYT OLIEHKH Ka4ecTBa
obpazosanus (PMOKO). Odbuumaneueiii caiit. URL: https://fioco.ru/results_pisa_2015
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B nenax obecrieueHus ri100aabHON KOHKYPEHTOCIIOCOOHOCTH POCCHMCKOTO
oOpazoBanusi, BxoxxaeHus: Poccuiickoit denepanuu B yncino 10 Bexymux cTpaH
MHUpa 10 KadyecTBY 00pa30BaHUSI HEOOXOJIMMO MAaCCOBYIO IEJAarOrMuecKylo Mpak-
TUKY IIPUBECTH B COOTBETCTBUE ¢ TpeboBaHusAMU DenepanbHOro rocy1apCcTBEHHO-
ro cTaHjaprta o0Iero o0pa3oBaHUsA M MEXIyHAPOJHBIX CTaHIApTOB — 0Opa3oBa-
TEJBHBIX PE3YyJIbTATOB, 3aJaHHBIX B MEXIYHAapOJHBIX NOKyMeHTax OpraHu3alnuu
HKOHOMHYECKOro coTpynHuyectBa u pa3sutusa (OEC/).

B mexnynapogHom uccinenoBanuu PISA naércs oTBeT Ha Bompoc 001aiaroT
JIM TIOAPOCTKU 15-1eTHero Bo3pacTa, MoMy4duBIIHE 00s3aTesibHOoe 0b1iee oopaszo-
BaHHE, 3HAHUSIMU U YMEHUSMH, HEOOXOAUMBIMH JJIsl TOJHOLUEHHOTO (DYHKIIMOHHU-
pOBaHMsI B COBPEMEHHOM OOILECTBE, TO €CTh JUJIS PELICHUs IHUPOKOro Juarna3zoHa
3a/la4y B pa3IMYHbIX c(hepax 4eTOBEUECKOMN KUZHEIEATEIbHOCTH, OOIIEHUS U COLU-
JIbHBIX OTHOIIEHUH, TO €CTh (YHKIMOHAIBHOU IPAMOTHOCTBIO?

Takum oOpa3zoMm, MexayHapoaHoe wuccienoBanue PISA HampaBieHo Ha
OLIEHKY YMEHHS CTapUIMX MOJPOCTKOB MPUMEHSThH MOJIyYEHHbIE B X0JI¢ O0yUeHUs
3HAHMS U HAaBBIKM B YKU3HEHHBIX CUTYalHsX, KOMIIETEHTHOCTH B PELICHUH IPO-
0JieM, KOTOpbIE HE CBA3aHbl HAIPSIMYIO C ONPEIEAEHHBIMA YUYEOHBIMU MPEIMETAMU
W1 00pa3oBaTeabHbIMU 00JacTsIMU. MIHCTpyMeHTapuil uccienoBanus mpecienyer
LEJb OLEHUTh CPOPMUPOBAHHOCTD 00U4EYUEOHBIX YMEHUI 6 peuieHuu npoonem,
C KOTOPBIMH 00YyYarolmuecs MOTYT BCTPETUTHCS B JKU3HU U 3(PPEeKTUBHO (HyHKIIH-
OHHPOBATh B COBPEMEHHOM OOIIIECTBE.

Heo6xoaumMo OTMETUTD, YTO HAIIMOHAJIbHBIE CTAHJIAPThl HE BXOJST B MPOTH-
BOpEUHE C MEXAYHAPOJIHBIMHU, TaK KaK CHUCTEMHO-IEATEIbHOCTHBIA MOAXOJ, BbI-
CTYTAIOIINN METOIOJIOTHIECKON OCHOBOM COBPEMEHHOTO POCCHUICKOTO 00pa3oBa-
HUS HalleJTMBAET MEJaroroB Ha pa3BUTUE JIMYHOCTH y4Yallerocs Ha OCHOBE YCBOE-
HUsg YY][ B yCIOBHUSX KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOTO 00pPa30BaTEIHHOTO
npouecca: «JleaTenTbHOCTHBIM MoaX0J 00yClIaBIMBAaeT M3MEHEHHE o0Iel mapa-
JUTMBI 00pa30BaHusl, KOTOpasi HAXOAUT OTPAKEHHUE B MEPEXO0JI€ OT ONpeAeSICHUs

O MKOJIbHOTO 06yquH$1 KaK YCBOCHHUC 3H3HHI>1, YMCHI/Iﬁ M HAaBBIKOB K OIIpCJC-
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JICHUIO TIe7T KaK (POPMUPOBAHHUIO YMEHUIO YUUTHCS, KAK KOMITIETCHIINH, O0ECTIeUH-
BarollKe oBjageHre HoBbIMU KoMmneTeHusaMu» (Konnenuus OI'OC OO, c.17).

NmeHHo HE0OXOAUMOCTh HWHTETpallid HWHCTPYMEHTAIBHOCTH Pa3BUTHUS
(GyHKIHOHATIBHOM TPaMOTHOCTH OOYYarolIUXCsl U YHUBEPCATbHBIX YUEOHBIX JIEi-
CTBUH 3a1a€T HOBBIA BEKTOP MOJIEPHUBALMHI POCCUUCKOTO0 00Opa30BaHU s, TOBBIIIAS
TE€M CaMBbIM €r0 Ka4eCTBO.

B pyciie MoaepHHU3aIIMOHHBIX MPOIECCOB COBPEMEHHOTO 00pa3oBaHusl UAET
AKTUBHBIA TMOUCK TEAArormuecKuM COOOIIECTBOM HOBBIX MOJIENEH B3auMOJIei-
CTBUSI yuuTeds U oOyyaromuxcs. OOUMMH yCHIHSAMU CIIENUATIUCTOB 0(OPMIISIOT-
Csl KOHTYpHI OynyIiei oOpa3oBaTeNbHOW CUCTEMBI, KOTOpasi JOJKHA UHTETPUPO-
BaTh MOCJICTHUE IOCTHXKEHUSI TIEAarOrnYeCKO HAyKu U MPaKTHUKHU.

KakuMm sxe nomkeH ObITh OOpa3oBaTENbHBIA MpoLECC, OOecHeunBarOUINil
pazBuTHe (YHKIMOHATIBHOM TPAMOTHOCTH OOYYAIOIIMXCS OCHOBHOM IIIKOJIBI Ha
OCHOBE OBJIAJICHUS UMU YHUBEPCAIbHBIMU YUYEOHBIMU JCUCTBUSMU (JIMUHOCTHBI-
MU, PETYJIATUBHBIMU, TO3HABATEIbHBIMU U KOMMYHUKATUBHBIMHU )?

Emé B 1620 rony ®pancuc bakon omyOnukoBan HaydyHbIM MaHU(ECT MOA
Ha3BaHueM «HoBbIN opraHoH». B 3TOM Tpakrare npo3By4anu CTaBIIUE 3HAMEHU-
TBIMM CJIOBA: «3HaHUE — cuiia». Crila 3HaHUS 3aKJII0YACTCA B €r0 MOJIE3HOCTH: JIIO-
00e HOBOE 3HAHHE HAJENSET HAC HOBBIMH BO3MOKHOCTSIMHU, YUHUT JI€JaTh YTO-TO
HOBOE€ WJIM MO-HOBOMY. VICTUHHOE 3HAHHME W3MEHSET HAC, COBEPUICHCTBYET, PA3BU-
BACT.

TpaIMIIMOHHO MBICISIIAN TEAArOr OTOXIECTBISIET OCBEIOMIIEHHOCTh pe-
OEHKa ¢ HOBBIM 3HAHUEM, BUIUT B 00pa30BaTEIHLHOM MPOLECCE TOJBKO 00yUYeHHUe
npeamety. OTCI0/1a TaKOe CTpEeMJICHUE JaTh TEOPETHUECKYI0 HHPOPMAIINIO, OpTa-

HU30BaTh €€ 3alIOMHUHAHUE U 3aKPENUTh B (hOpME 3HAHUI-YMEHU-HABBIKOB.

SHAHHA
VYMEHHA
ocHoes! - - HABBIKH
H(?l\"{Hbl.\' OOH((’)"{POHM&’
IHaHUL No u obuyeyvednsie
II[)(’O.U(’H{T Hpt.’O.‘!(.’l”HbI(’ u
Hp(’ﬂ.‘.!é’an bl€
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CoBpeMEHHO MBICISIIMMA MEeJaror, Oonupasch Ha (pyHAaMEHTaIbHbIE TICUXO-
JIOTO-TIEJarOTUYECKUE UCCIICIOBAHUS, IOHUMAET U IPUHUMAET LIEHHOCTh 3HAHUS-

EHUCTBUSL.

Y10 18TH A0MKHbI MiyYaTs!

[ToaToMy B €ro cTpaTeruu npernojaBaHMsl akKIEHT JEJIaeTCsl He Ha O0ObsICHe-
HUE YYCHHKaM TEOPETHYECKOTO 3HaHUs, a Ha POCT U MPOIYKTHBHOE PaCIIMpEHHE
UX NO3HABaTEJIbHbIX MHTEPECOB U (Ha 3TOW 0a3e) CUCTEeMATU3alNI0 WHANBUAYalb-
HO 3HAYMMOT'0 3HAHUS B MPOIIECCE CAMOCTOSITEIbHON yueOHO-TT03HABATEIBHOM Jie-
ATEIHHOCTH, TO €CTh MPAKTHUECKOrO MpUMEHEeHus 3HaHus. Takum 06pazom, B CO-
BPEMEHHOM OOpPa30BAHMUHU TJIABHBIM CTAHOBUTCS HE 3ay4yMBaHUE U MOBTOPEHHE 3a-
JAHHOTO YYMTEJIEM alfOpUTMa YCBOEHHUS WHGPOpPMAIMU, a OCMBICICHHE CAaMHM
OOy4YaronMMcsi TOTPEOHOCTH MPUOOPECTH Ty WU MHYIO HMH(GOPMAIUIO, TOT WU
MHOM croco0 AESITENTbHOCTH, a TaKXKe OPUEHTAIUs B TOM TI'Zie, KOTJa U Kak OH MO-
KET MPUMEHHUTH STO HOBOE 3HAHHUE.

[IpoektupoBanue pa3BUTHs (QYHKIMOHAIBLHOM T'PAaMOTHOCTH OOYYarOLIUXCS
UCXOANT U3 UJEH €IMHCTBA U LEJIOCTHOCTH YPOUHOU M BHEYPOUHOU (hopMbI 0Opa-
30BaTEIBHOTO MpoIiecca. ITO 3HAYHUT, YTO B KAKIBIA YPOK MM BHEYPOUHOE 3aHS-
TUE JTOJKHBI OBITh BKJIFOUEHBI 33JJaHUS, BBHIIIOJHEHHE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (DYHKIIMOHAJIBHOW IPaMOTHOCTH B3pOCICIOLIEH JTUYHOCTU. B TO *e Bpems
1eaecoodpa3Ho pa3padboTaTh M peaau3oBaTh B 00pa30BaTEIILHOM IPOIECCe Kak-
JIOM POCCHUUCKON IIKOJIBI OCOOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBLHOMN
IpPaMOTHOCTH OyZeT AOMUHHpYrouell 3amadeil. Ha 3aHsaTHSAX NaHHOTO y4eOHOro
Kypca MKOJIbHUKHU JOJKHBI IMOJIYYUTh OMBIT PEeUIeHUs] KOHTEKCTHBIX 3a]a4 U 3aja-
HUM, B KOTOPBIX HEOOXOIMMO HHTEPIPETHPOBATH MH(OpMAIHIO, MPEOOPa3OBHI-

BaTh €€ U MOJCINPOBATbL CUTyalluH ee IMPUMCHCHUS B ) KU3HCHHBIX CUTYyallUsX.
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Ecnu ucxoaute u3 Toro, yto oOpa3zoBaHue — 3T0 ocodas cepa coaecTBus
KyJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTUIO B3POCIICIONIEH JTUYHOCTH, TO OpTraHu3a-
M0 00pa3oBaTEIbHON NIEATENLHOCTH TeAarora mo pa3BUTHIO (PYHKIMOHAIBHOU
I'PaMOTHOCTH OOYYarOMIMXCS OCHOBHOM WIKOJBI HEOOXOAMMO MPOEKTUPOBATH U
OCYILECTBISTH C OMOPOM Ha COOTBETCTBYIONINE KOHIICNTYaIbHbBIE TTOJIOKEHUSI.

CornacHo Bo3pacTHoU mnepuonuzanuu J.b. DnpkoHMHA, «KyJIbTypHOE pa3-
BUTHE» MOXHO MPEACTABUTH YEPE3 COOTHOIICHHE JBYX JACSITEIbHOCTHBIX JIMHHM,
KOTOpBIE IO OYEPEAN JOMUHUPYIOT B X0/ B3pOCIEHUS peOEHKa:

1) onepanMoHANBbHO-TEXHHYECKAs JTUHUS OTPAKACT TUHAMUKY pPEQIICKCHB-
HOTO OCBOCHHMSI CPEJICTB/CIIOCO00B ICHCTBUS;

2) cMBICTIOOOpasylolas  JUHUS ~ OTpakaeT  OCBOCHHE  a(eKTHBHO-
CMBICJIOBOM CTOPOHBI HAKOIUIEHHBIX BO3MOXKHOCTEH, KOTOpas onpoOyeTcsi B UHU-
[IUATHBHOM MPOIYKTHBHOM JICHCTBUH CYOBEKTA.

Ecnu ucxoauth U3 TOro, 4To 00pa3oBaTeIbHBIN MPOIecC HEOOXOAUMO CTPO-
UTh B COOTBETCTBUU C JOMUHHUPYIOLIEH JIMHUEH COOTBETCTBYIOLIETO 3Tama, To TO-
r7la B HAYaJbHOW IIKOJIE HY>KHO CO3/1aBaTh YCIOBUSI OCBOCHHS PEOEHKOM MPHUHIIH-
NUAJIBHO HOBBIX CPEACTB M CIIOCOOOB JEWCTBUA, @ B OCHOBHOH IIKOJIE — YCJIOBHUSA
OCBOEHMUS CMBICIIOBOU CTOPOHBI IEUCTBHUS.

Taxum 06pa3zom, B OCHOBHOI IIKOJIE HA MIEPBBIN MJIaH B KU3HU PEOEHKA BBI-
XOJIUT JHUHMS CMBICIIOO0pa30BaHUs, U 00pa30BaTENIbHBIM MPOLECC JOJIKEH OKa-
3aThCs CO3BYYEH HOBOW JJOMUHAHTE — JIMYHOW WHHUIIMATUBE U WHIANBUAYATH3AIIH.
Cornacno /[.b. DnbkoHMHY, MpeAMETOM BHUMAaHMs IMOAPOCTKA CTAHOBHUTCS €ro
coOCTBeHHas yueOHasl AeSITeTbHOCTh U OH caM. OH UIIET OTBETHI HA BOMPOCHI: YTO
s MOTY M 4ero s He Mory? Uto s xouy Ha camMoM Jnene? ['ne s cam, 4To BO MHE MOE?
OTO0 BHUMaHHUE peau3yeTcs B CleUu(UYECKUX MHTepecax U OCOOCHHOCTSX IMOA-
pPOCTKA: y HETO TOSBISETCS YCTAHOBKA HAa OOIIMPHBIC MPOCTPAHCTBEHHBIE U Bpe-
MEHHBIE MacIITaObl, KOTOPhIE TOCTENEHHO CTAHOBATCS Ba)KHEE TEKYIUX, CETo-
THAMHKUX («1oMuHaHTa qaiauy no JI.C. Beirotckomy).

[lenarory HeoOXoauMo MpojymMaTh, Kak OH OyAeT onmuparbcs B 0Opa3oBa-

TCJIIBHOM IIPONCCCC HAa TAKYI0 BO3PACTHYIO 0COOEHHOCTh IMoApPOCTKA, KaK ITOABJIC-
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HUE€ CTPEMJIEHUS K HEU3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUCHHSIM, T€POU3MY,
UCIIBITAaHUIO ce0s. Y MOAPOCTKA MOSIBISETCS COMPOTHBICHHE OOCTOSATEIBCTBAM,
CTpEeMJICHHE K BOJIEBBIM ycuiusiM. biaromapsi 5TUM OCOOEHHOCTSIM MOIPOCTOK
MPOSIBJISIET aKTHUBHOCTb, HAIPaBJICHHYI0 HAa TMOCTpoeHHEe olpa3a ceds bl MHpe
(A.B. IletpoBckuii). Ity aktuBHOCTh K.H. [lonmBaHOBa Ha3bIBaeT «COLMAIBLHBIM
AKCIIEpUMEHTHpOBaHUEM». [IpolyKTUBHOE 3aBepllieHHEe MOJPOCTKOBOIO BO3pacTa
MPOUCXOJIUT C «OTKPBITUEM C€0sl U MUPay», C MOSIBICHUEM CHOCOOHOCTH OCO3HAaH-
HO, UHUIIUATUBHO U OTBETCTBEHHO CTPOUTH CBOE JEHCTBUE B MHUPE, OCHOBHIBASICH
HE TOJIbKO Ha BUICHUU COOCTBEHHOTO JCUCTBUSI O€30THOCUTENIBHO K BO3MOKHOCTHU
€ro peaau3aliu, HO U C YYETOM «OTHOILIECHUSI MUPa» K CBOEMY JEHCTBUIO.

VYyeonslii kKypc «Pa3BuTHe (pyHKIMOHAIBHOW TPAMOTHOCTH OOYYarOIIUXCS
OCHOBHOU HIKOJIbI» MPU3BaH MOMOYb MOAPOCTKY B €ro KyJIbTypHOM CaMOUIEHTH-
bukanuu.

Kakue xe memarormdyeckue BBIBOJBI HEOOXOIUMO cienaTh TeM, KTO HECeT
OTBETCTBEHHOCThH 32 KYJbTYPHOE PAa3BUTHE MOJAPOCTKA B YCIOBUSAX IIKOJIHHOTO 00-
pa30BaTEeIbHOTO IpoLEecca:

1) Co cTOpOHBI B3pOCIBIX MOJAPOCTOK JIOJIKECH OIIYIIATh HOBOE OTHOIICHHE K
cebe kak Kk 0osiee B3pociomy: OOJbIIe JOBEPHs], YBAKEHUS K €r0 MHEHUIO,

2) B moapoCTKOBOM MIKOJIE JOJDKHBI MCHSTHCS OTHOIICHHS MEXIY I1€1aro-
raMu U oOy4aroUIMMUCS B CTOPOHY pacuiupeHus chepvl camocmoameabHoCmu
MOCJIETHUX. DTHU U3MEHEHHUS JOHKHBI KacaThCsa HE TOJIBKO XapakTepa TpeOoBaHUM
B3POCIIBIX K MOJAPOCTKaM, KOHTPOJSl, OIIEHWBAHUS, HO W PACIIMPEHUs MOJs BO3-
MOKHOCTEM WHHUIMATUBHBIX IECUCTBUM MOJIPOCTKOB. B TO ke Bpems MOCTENEHHO
JIOJDKHO TPOMCXOIUTHh PACHIUPEHHE U YCIOXKHEHUE OOS3aHHOCTEH, MOBBIIICHHE
TpeOOBAaHUM K OTBETCTBEHHOCTH.

3) BaxxHoe MECTO J0DKHO 3aHUMATh 00uieHUe U 63AUMOOCHCIEUe C8ePCHL-
HUKO08, Y€MY MOTYT CIIOCOOCTBOBaTh 0COObIe (hOpMBI (TTApHOE U TPYIIIOBOE CO-
TPYJIHUYECTBO, O€CE/Ibl, TUCKYCCUU, TUCITYThI, 1€0aThl) OpraHU3aLMKA YUCHHUS.

4) Cepa yueHus JODKHA CTATh MECTOM BCTPEUHU €0 3aMBICIIOB U PEaIbHBIX

I[CﬁCTBI’Iﬁ, MCCTOM COLMAJIBHOT'O SKCIICPUMCHTHUPOBAHM:, ITO3BOJIAIOIICTO OIIYTHUTD
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2PAHUUbl COOCMBEHHO20 O0CUCMEUA U €20 603MOMCHOCmAMU (Uepe3 HOBOE 3Ha-
Hue). [TogpocTok MOmKEeH HayIUThCs IEHCTBOBATH 1O COOCTBEHHOMY 3aMBICITy Ha
OCHOBE TIPHHSATHS COOCTBEHHOTO PEIICHUsI, B COOTBETCTBUU C CAMOCTOSTEIBHO I10-
CTaBJICHHBIMH LIETISIMH, IOCTPOCHHSI OPHEHTUPOBOYHON OCHOBBI JICHCTBUSI.

5) O0yuyeHHe MOAPOCTKA JODKHO OBITh HAIpaBICHO Ha MOCTpoeHHe oOpasa
COOCTBEHHOTO JICWCTBUS B MUpE, CIEIOBATEIbHO, HA HOCMPOEHUE COOCMBEHHOI

KAapmuHbl MUpsl U coocmeeHHou nozuuuu.

Kaxum 00ns1cno ovimo codeprcanue Kypca «Pazeumue pynkyuonanvnoi
2PAMOMHOCHU 00YUAIOWUXCA OCHOBHOU WKOIbL)?

B TpaauiimonHomM 00ydyeHHM 3HAHUSI OCBAaUBAIOTCA OOYYAIOIIUMHUCS U KUBYT
B MX «T0JIOBAax» Kak Obl «IIOCIOWHO», HOBOE MOBepx craporo. Kak mnpasuio, nepe-
CeKaeMble B TaKOM OOYYEHUU HOBBIC CBEJCHUS (3HAHUS) HE MEPECeKaroT, HE IMpe-
0JI0JICBAIOT, HE BCTYMNAIOT B MPOTHUBOPEUYUE WM XOTS Obl BO B3aUMOJICHCTBHUE C
y)K€ UMEIoIUMHUCS TipencTaBieHusMu. s coBpemenHoro o6pazoBanus (PI'OC
OOQ) yueOHbIe KypChl JOJDKHBI ObITh BRICTPOSHBI TakK, YTOOBI KaXkaas Cleayromas
TeMa IMOKa3bIBaJia MOJAPOCTKAM «TPAHULIBD» MPUMEHUMOCTH MPEABIIYIINX 3HAHUMH,
«3aCTaBJisUIa» OOYYalOIIUXCS HMCKATh HOBBIE XOJbI, CIIOCOOBI JJiIi JBUXKEHUS B
npeaMeTHoM matepuane. Kaxknoe HOBoe 3aHSITHE JOJKHO BOOPYKATh MOAPOCTKA
HOGBIM CROCO00OM Oelicmeus, KOTOPOE SIBIISIETCS OLIYTUMBIM JIJIsi HETO Mpupalie-
HUEM MBIIUICHUSI U TTOHUMAaHUS, YYBCTBEHHBIM U CYOBEKTHUBHBIM HPe00o1eHueM
(U3MEHEHHEM TPaHuLl U JOMYIICHUN) nPedcHe20, CL0HCUBUIE20CA panee Cnocoda
oelicmeull.

Takum o0pa3oM, CyIIECTBEHHOW OCOOCHHOCThIO YUEHHS MOJIPOCTKA JOJKHA
ObITh pa3BEpHyTast paboTa MO MOWCKY Pa3HBIX BO3MOXKHBIX OTHOIICHUM, a CIe0-
BaTEJIbHO, U PEIICHU. DTO BO3MOXKHO TOJIbKO KaK MOJICTUPOBAHUE, OMPOOOBAHUE
pa3Hbix Mozenei. [TogpocTkoBast 1IKoJIa O 3aMbICTTy aBTOPOB HOBBIX CTaHIapTOB
€CTh «MacTepcKash) 0 U3TOTOBIECHUIO Mozene. VIMeHHO modenuposanue nomx-
HO CTaThb OCHOBHBIM JEHCTBHEM B OOy4YE€HHUU MOJPOCTKA. Mojenb CTaHOBUTCA

MPEAMETOM U «HECYIIEH KOHCTPYKLHE» 00yuenus. CHauana mocTpoeHue MOAEIH
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MO3BOJISIET OTPA3UTh «TO, YTO 5 YK€ 3HAIO U YETO HE 3HAI0», A TOTOMY CTAaHOBUTCS
HMCTOYHUKOM IOMCKAa W MOPOKJCHHUS HOBBIX 3HAHWM, OCHOBOW ISl mpeoOpa3oBa-
HUS U CO3JIaHUsI HOBOM MOJICJIM. DTOT MPOIECC HOCUT IMKJINYHBIN XapakTep. Eciu
B MJIAJIIIIEM IIIKOJIbHOM BO3PAcTe MOJICIN BBIMOJIHSIIOT OTPAKAIOITYIO (PYHKIIHUIO, TO
B MOJIPOCTKOBOM BO3pAacTe€ KaxKJas HOBas MOJIeNIb HOCUT OTPAKAIOIIUN U YIpaB-
JISIIOIIANA XapakTep.

OueHb Ba)XXHO, YTO MMEHHO COOTHECEHHE YIPABILIIOMIMX U OTPAXKAIOIIUX
MOJIesIeH TTO3BOJISIET IPUAATh 00yUeHHE MPOEKTHYIO (popMy. OOy4daromuecss MOryT
OKa3aThCs BOBJICUEHHBIMH B PEIICHUE PEATBHBIX CIOXHBIX 3a/1ad COIMyMa, CBOEH
IITIKOJIBI, TOPO/Ia, TPOU3BOJICTBA U OBITh TOTOBBIMH K PEIICHUIO ITUX MPOOJIEM, YTO
YpE3BbIUAMHO BAXXHO ISl IOJIPOCTKA.

Ocobast posib B MOAPOCTKOBOM NIKOJIE AOJKHA OTBOJIUTHCS padome ¢ mex-
cmom. PazHOOOpa3HbIe TEKCTHI 33JIaI0T MaTepHual, i KOTOPOro CHelrualbHO MO-
I'YT BhIpaOaThIBaTLCS MPOICAYPHI MMEPEBO/Ia B 3HAKOBOE omucaHue (rpaduyeckoe,
CUMBOJIMUECKOE, O0OpPa3HOE) U 3TO MOXKET CTaTh OJHUM W3 THUIHUYHBIX CIOCOOOB
paboTHI HA 3aHATHAX IO Tporpamme Kypca «Pa3Butne QpyHKIIMOHAIBHOW IpaMoOT-
HOCTW». Bynyun HMHTEpHnpeTUpOBaHbl B COOTBETCTBUU C BBIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSBIISIIOT CBOM PA3IMUMs KaK MHCTPYKTHUBHBIC, OMUCATEIIbHBIE U 00BsIC-
HUTENbHBIE. OUeHb MOJIE3HBI TEKCThI-3a/1a4l, KOTOPbIE COJIEPIKAT «HEIOCKAa3aHHO-
CTU» B OTHOIIICHUU NMPUMEHEHHS KOMIIOHEHTOB OCBOCHHMSI CIIOCOOOB, KOTOpPbIE MPHU
PEIICHUH 3aJ1a4i MOJPOCTOK JOJDKEH JOCTPOUTH CaM M TEM CaMbIM I1OKa3aTh ypo-
BEHb C(OPMHUPOBAHHOCTH OCBAaMBAEMOTr0 CMOCO0a 3HAKOBOTO MOJCIMPOBAHUS U
conyTcTByromux mpouenyp. [lone3Ho mpeiarath TEKCTbI-3a/1aud, KOTOPBIE CO-
JepKaT «U30BITOUYHYIO» HH(GOPMAIINIO, TOTJA MOJAPOCTKY HEOOXOIUMO OYIEeT BhI-
JeTUTh U MOOUJTM30BATh ISl PEIICHUS 3aJa4M TOJBKO Ty UH(pOpMAIUI0, KOTopas
BCTYIIAET B ONPEICIEHHBIC OTHOIIEHUS C MPEACTOSIIUM JICHCTBUEM.

Urak, cpencTBoM onmpoOOBaHUS HOBBIX BO3MOXXHOCTEH JJIsl IEUCTBHS B MO/ -
POCTKOBOM IIKOJIe JOJKHA CTaTh ydyeOHass mojenb. JlelcTBrEe MOJEeTUpOBaHUS B
TOM CJy4yae CTaHOBHUTCS LIEHTPOM Bceill yueOHoW paboThl. Ilo cpaBHeHUIO C

HAYaJIbHOM IIKOJOW MojenupoBanue nuddepeHnupyercs, BOZHUKAeT UHIUBUIY-
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ATPHOE MOJICUPYIOIIEE ACHUCTBUE, B MOJCIIA HE TOJIBKO (DUKCUPYETCS OOIIHIA CTI0-
co0 ACWCTBUHN, HO W MPEACTABIISIOTCS PE3YJIbTAThl MOJOOHBIX MEHCTBHIA OTACIh-
HBIX JleTed (rae U Kak s OyJy 3TO NMPUMEHSTH). TO ecTh 3HaHUE MEPEHOCUTCS U3
y4eOHOM CUTYyallMM B IIUPOKUN COLIMOKYIBTYPHBINH KOHTEKCT.

Takum 00pa3zom, IPUHIUIIUAIBHOE 3HAYEHHUE JIJISi IOCTPOCHUST COAEp KaHuUs
Kypca «Pa3Butrue (QyHKIIMOHAIBHOW T'PAMOTHOCTH» JOJDKHO OCYIIECTBIISITHCS B
paMKax pa3BUTHUSI MBIILICHUS U CO3HaHUS MOAPOCTKOB. IlomoOHOE mocTpoeHue
TpeOyeT, yTOOBI KaX/blil akT 00y4eHus (y4eHHs) BBICTYIAN Kak OOHapyKeHue U
MIPEOJIOJICHUSI CIIOKUBIIETOcs crocoba naeicTBus. Takoe cTpoeHue oO0pa3zoBaHUs
10 HOBBIM CTaHJapTaM YK€ Ha 3Tare 3aBeplICHUs HAaYaJabHOM LIKOJIbI MPUBOJUT K
CTAaHOBJICHHIO CIIOCOOHOCTH peOEHKa K pedieKCuu, aHalu3y W TJIaHUPOBAHUIO
COOCTBEHHBIX JIEUCTBUM, UTO SIPKO MPOSIBISIETCS B YMEHHUH OIPEACIATh U3BECTHOE
OT HEU3BECTHOTO, CHOPMYJIMPOBATH TOUHBIH 3aMpOC O HEOOXOAMMOCTH HOBOTO
3HAHUS, YJECPKUBATh JJOTHKY JBH>KCHUS B MOHITUU U MPEAYTalbIBaTh CICAYIOLINE
Iary.

B nonpocTkoBoii mikosie o0l crnoco0 AeWCTBUs JOHKEH BBICTYNATh Kak
HHCTPYMEHT ONPOOOBaHMS HOBBIX BO3MOXKHOCTEH NeWcTBHUsA. Ecim 310 mpowusoii-
JET, TO HOBOOOPA30BaHUEM MOJAPOCTKOBOTO BO3PACTa CTAHET HOZUUUOHHOE MblUL-
JleHue u oeiicmeue, npPoAGaAOULeecsi 6 CROCOOHOCmU 8blOOpPa U C/1e006AHUS
MOl NOHAMUIIHOIL J102UKe, KOMOpas npeonoumumesibHa 6 OAHHOU CUmMyayuu, ¢
BUOCHUEM 8CeX €€ BOZMONCHBIX 02PAHUYEHUI. DTO U CTAaHOBUTCSA 0a30BOM OCHO-
BOU TIPOSABIICHUS (PYHKITMOHAIIBHON TPAaMOTHOCTH MOJPOCTKA.

Pabora ¢ Mozenpio TpeOyeT opraHu3alui OCMBICIICHHBIX MEPEX0JI0B MEXKY
Pa3HBIMU MOJIEIBHBIMU YPOBHSIMU pealibHOCTU. [10ApOCTOK MOMKEH y4uThCS Iy-
MaTh, PaccyXJaTb W MPUHUMATh PEIICHUS] C Pa3HbIX MO3ULUNA, B PAa3HBIX KOH-
TEKCTaX: JMYHOM M OOILECTBEHHOM; 0Opa30BaTEeIbHOM M MNPO(PECCHOHAIBHOM;
MECTHOM, HAIIMOHAJILHOM U TJI00aJ5HOM.

Paznbie criocoObl BUIEHUSI BEIIEH TOHKHBI HE TIPOCTO CMEHSTh APYT JIpyTa.
['nsiast Ha BemM onpeneaéHHbIM 00pa3oM, YEJIOBEK JIOJKEH OJHOBPEMEHHO Tpej-

M0JIaraTh CyIIECTBOBAaHHWE APYroro B3IISa, APYroro yria 3peHHs, IPyrou «pas-
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BUBAIOIIEH crocoOHOCTHY. Takoe BUICHHE Belled yu€HbIE Ha3bIBAIOT «IO3UIH-
eit». HeobxoauMo yTOYHUTE, YTO MO3HMIHMS — 3TO HE MPOCTO TOouka 3peHus. [lo3u-
IUOHHOE BHUJICHWE UCTOPUYECKOIO COOBITHS MPENIOIaracT OJHOBPEMEHHOE BUJIE-
HUE €ro KakK, HalpuMep, COOBITHS U1l IOTOMKOB M HE-COOBITHSA JJIi COBPEMEHHU-

koB (Kpemenue Pycu kusa3em Brnagumupom).

Kakoit 0onxicna 6bims mexnonoz2usn oopazoeamebHoul oesameapHocmu?

B cooTBercTBUM C HOBBIMU CTaHJIAPTAMHU OCHOBY KaXKJIOrO y4eOHOTO 3aHs-
TUS JIOJDKHA COCTaBIISATh OpPraHM3alus IMEe1aroroM y4eOHO-TIO3HABATEIbHOU Aes-
TeIbHOCTH 0Oydarouuxcsi. OJJHAKO MO 3aKOHY MCUXUYECKOTO PA3BUTHUSI, OTKPHITO-
My JI.b. DIbKOHUHBIM, B MOAPOCTKOBOM BO3pacTe yueOHasi ACSITENbHOCTh Tepe-
CTa€T OMNpEALATh ICUXUYECKOE Pa3BUTHE peOEHKA, HA TIEPBBIN IJIaH BHIXOIUT UH-
TUMHO-JIMYHOCTHOE OOIIEHUE MOAPOCTKOB. MIMEHHO B HEM MOAPOCTKU OOpETArOT
ce0sl U CTAaHOBATCS CaMOCTOSITENbHBIMUA. OJTHAKO, COBpEMEHHAs IeJaroruyeckas
Hayka U 3(pPeKTuBHAS MpaKTHKA YOEAUTEIbHO JI0Ka3bIBAIOT, €CJIM COOTHOILIECHUE
CaMOM3MEHEHHUS M Croco0a JEHCTBUN HAMPSMYIO CBSI3BIBAIOTCS C Pa3sHOOOpPA3HBI-
MU COIMAJILHO 3HAYMMbBIMU BUAAMU ACSTEILHOCTH, OJPOCTOK HE TEPSIET UHTEPE-
ca K YYEHHIO, TaK KaK MOJIy4aeT HOBBIE BO3MOXHOCTHU JJII CBOETO JIMYHOCTHOIO
CaMOOIIPEICTICHHUS.

B uneane yueObHO-TI03HaBaTENbHAS JEATEILHOCTh MOJPOCTKA TOJDKHA TIPEI-
CTaBJIATh COOOU camocmoamenvHplil TOUCK TEOPETUYECKMX 3HAHUW M OOLIuX
crioco6oB nerictBuii (YY /). D10 He 03Ha4aeT ouHOYECTBA B yueOHOU paboTe, HO
O3HAYACT yMeHUe UHUUUAMUGHO DA380pauusamsy yyebOHoe coOmpyoHUUecmeo C
JPYTUMM JIFOABMU (C YUUTEJIEM, OJTHOKJIACCHUKAMM ).

PaccmoTtpum Oosiee moApoOHO TEXHOJIOTHYECKUE ATAMbl OpraHU3aluKl yueo-
HOTO 3aHATHS B 0003HAYEHHOM JIOTHKE.

Jdran 1. IlosoxuTebHOE caMoomnpeneJeHHe K NMpeacTosiieil yueoHo-

NMO3HABATEJNbLHOM JesaATeJIbHOCTH (anee YII/).
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Illae 1. Tlegaror npeniaraet 00y4JarIMMCs TOPa3MBIILISATh, TOPACCYKIAThH
Ha MPEUIORKEHHYIO TeMY, KOTOpas MOXET OBITh Npe/CcTaBlieHa B (hopMe IUTATHI,
BUJICO WM ayAauo-(parMeHTa, OTphIBKA W3 JIMTEPATYPHOTO XYI0’KECTBEHHOTO
npousBeacHus, ¢hororpaduu Wik J0O0ro Ipyroro u3oOpakeHus (MOPTPET, Kap-
THHA, WLTIOCTPAITUS), SKCIEPUMEHTE WUJTU OMBITE W T.A. YTOOBI MHUITMUPOBATH 00-
IICHUE Ha 3aJaHHYIO0 TeMY, YYUTENb BBICTPAUBACT JUAJIOT, MOJBOJSIINA K BHYT-
pEHHEMY SMOITMOHAIIBHOMY MHTEPECY U OCO3HAHUIO 3HAYMMOCTH JIJISi CBOETO JINY-
HOCTHOT'O CTAaHOBJICHUS MOHUMAHUS 00CYKIaEeMbIX OTHOIIICHUH.

laz 2. Yautens mpeajiaracT peluTh 3ajavy WM 3a7a4d (CUTyallMOHHBIE,
MIPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4M, 3a7a9d OTKphITOro tuma). [lo comepxanuto
3a/laHus JOJDKHBI COYETaTh B ceOe Te, ¢ KOTOPBIMU TOJPOCTKH CIIOCOOHBI CIpa-
BUTHCSI, IOTOMY YTO OHM BIIAJICIOT JJISI 3TOTO HEOOXOIUMBIMHU 3HAHUSMU U TaKue,
KOTOpBIE 0053aTEeIbHO BBI30BYT WHIWBHUAYAIbHBIC 3aTPYJAHCHHS 10 NMPUYHUHE OT-
CYTCTBHSI HEOOXOJIMMBIX 3HAHUH (2 MHAYe TEPAETCS CMBICI BCETO Y4EeOHOTO 3aHsi-
Tus). BaxkHo, 4ToObI 3TO ObUTa MHAMBUIYaNIbHAS WM MapHas pabota. [TompocTky
HEO0OXO0JIMMO CaMOMY MOOWJIM30BaTh CBOU 3HAHUS U CIIOCOOBI 1EUCTBUS.

lllaz 3. HeoOxonuMo TMPOBECTH BEpOATbHYIO U 3HAKOBYIO (PUKCAIMIO HC-
MOJIb30BAHHBIX CIOCOOOB JCHCTBUN B TEX 3aJaHUIX, C KOTOPHIMHU CIIPABHUIIMCH.
3nech HEOOXOIMMO 3a(PUKCHUPOBATH 3HAHME, KOTOPOE MOMOTIIO PEIIUTh 3a/1ady U
BBITH Ha OCO3HAHME CBOETO HE3HAHUS, KaK OTPAHUYCHUE CBOUX BO3MOXKHOCTEH.

OnuH U3 puéMoB, MOMOTAIINI 3aUKCUPOBATH OCO3HAHUE CBOETO 3HAHUS

N HC3HAHUA — ((.HGCTHI/II_Ia IIO3HAHU.

A

A

Xouy
Y3HATb

HE 3HAIO

3HAIO

Jdran 2. OnpeneseHue nejau U y4eOHOU 3aaUM NpPeACTOsIIIel AeATeNb-

HOCTH
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laz 1. Onpenenenre NpUYMH BO3HUKIIMX 3aTpyaHeHui: «He 3Haro croco-
0a ...». Yuurens npeaiaraeT o0ydaromumcs chopMyIupoBaTh BOPOCH], HA KOTO-
pBI€ XOTENOCh Obl HAMTHU OTBETHI HAa 3aHATHH.

[lae 2. TlepeBoa BOIPOCOB B 1I€JIb U YUEOHYIO 3a/lauy MPEJCTOSAIICH Aesi-
TEIBHOCTH.

Tepmun «y4yeOHas 3aga4a» - B IIMPOKOM IOHMMAHMM - 3TO TO, YTO BBIJIBU-
raeTcsi CaMUM YYEHHKOM JUIsl BBIIIOJHEHHUS B MIPOLIECCE YYEHUS B TO3HABATEIbHBIX
nensax. YueOHas 3a/ada 4acTo poKAaeTrcs W3 MpoOJEeMHON CUTyaluu, KOrja He-
3HaHUE, CTAJIKUBAETCA C YEM-TO HOBBIM, HEM3BECTHBIM, HO pEllIEHUE Y4eOHOI 3a-
a4l COCTOUT HE B HAXOXKJIEHUU KOHKPETHOTO BbIXOZA, @ B OTBICKAHMHM OOIIETO
cnocoba JeHCTBUs, NMPUHIMIA PEHIeHHUs LEJOro Kjacca aHaJOTWYHBIX 3ajad.
VYyeOHast 3amaya pemiaeTcsl MIKOJbHUKAMHM IyTEM BBINOJIHEHUS! OIpPEaeSIEHHbBIX
JIEMCTBUIA: 3HAIO — HE 3HAIO — XOUY y3HATh.

[llaz 3. BeIOOp MCTOYHHMKOB M JICUCTBUM JJIA pelieHUs y4eOHOU 3ajadud U
JOCTUKEHUSI IOCTABJICHHOM LIENU: TJ€ U KaK Mbl 00 3TOM MOKEM y3HaTh?

Jran 3. OTKpbITHE U MOCTPOCHHE HOBBIX 3HAHMH.

laz 1. CamocTosiTEIbHOE U3BJICYCHHE MHPOPMALIUU U3 PA3TUYHBIX UCTOY-
HUKOB (ITPEXJI€ BCETO TEKCTOB).

llaz 2. BepbOambHas W 3HaKoBas (UKcauusi HOBBIX  3HAHUM.

[IpennouytuTenbHo (PUKCAIIUIO HOBOTO Crocoba MpoOBOAUTH B (hopMe airo-
pUTMa, KOTOPBIA NPHHLMIHAIBHO JOJDKEH CKOHCTPYMPOBAaTh CcaM IOAPOCTOK
(BO3MOKHO MAapHOE COTPYIHUYECTBO).

Jran 4. BKilo4YeHre HOBBIX 3HAHUM B CHCTEMY MHPOBO33PEHHUS M KU3-
He/lesATeJIbHOCTH

Ilaz 1. Opranu3anus OpUMEHEHUs] HOBBIX 3HAaHUH, HOBOTO crocoba Mo BbI-
paboTtaHHOMYy anroputmy. JlJis 3TOro y4urtelsb MpeasiaraeT MOJAPOCTKAM PEIIUTh
CUTYalIMOHHBIE, MPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHUS, 3a/1a4l OTKPBITOTO TUA.

Tunvl yuebHvIX 3a0aHULL:

1) 3amanusi, B KOTOPBIX UMEIOTCSI JIMIITHUAE JIAHHBIC;

2) 3a1aHUS C TPOTUBOPEUYNBHIMU JAHHBIMU;
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3) 3a7aHus, B KOTOPBIX JaHHBIX HEJOCTATOYHO ISl PEIICHHS

4) MHOTOBapUaTHBHBIE 3aJ1aHUS (MMEIOT HECKOJIBKO BAPHAHTOB PEIICHU).

Tunwt 3a0auy

1) IIpenMeTHBIC 3a1a4yM: B YCJIOBUHU OIKCHIBACTCS MPEAMETHAs CUTYaIlus,
JUISL pElIeHUs] KOTOPOM TpeOyeTcsl YCTaHOBJIECHUE U UCIOJIb30BAaHUE 3HAHUN KOH-
KPETHOT0 y4eOHOTO MpeaMeTa, M3y4aeMbIX Ha Pa3HbIX 3TAIAaX U B Pa3HbIX €ro pas-
JieNiax; B X0JIe aHaIM3a yCIOBH HEOOXOANMMO «CUUTATh UH(OPMALINIOY, TPEICTaB-
JICHHYIO B pa3HbIX (popmMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHHUS.

2) MexnpeaMeTHbIC 3a/1a41: B YCIOBUU OMKMCAaHA CUTYAIHs Ha SI3bIKE OTHOM
U3 TIPEIMETHBIX 00JACTEH C SIBHBIM WJIM HESIBHBIM MCIOJIB30BAHUEM SI3bIKA JAPYTron
npeaMeTHoN obnacTu. st penieHust HyKHO NMPUMEHSATh 3HAHUS U3 COOTBETCTBY-
IOIKUX 00JIacTel; TpeOyeTC sl UCCIIeIOBAHUE YCIOBUS C TOYKU 3PEHUSI BBIJEIECHHBIX
IpeIMETHBIX 00JIacTell, a TaKKe MOMCK HEJOCTAIOIIUX JaHHBIX, IPUUEM pELICHHE
M OTBET MOTYT 3aBUCETh OT UCXOJHBIX JTAHHBIX, BHIOPAaHHBIX (HAMJACHHBIX) CAMUMU
00yJarOIITUMHUCH.

3) [IpakTUKO-OPUEHTHUPOBAHHBIC 33Ja4d: B YCJIIOBUHM OIKCAHA TaKas KH3-
HEHHas CHUTyalus, ¢ KOTOPOM NOJPOCTOK BCTPEUYAETCS B IOBCEIHEBHOW CBOEU
KU3HEHHOW mpakTuke. [ pelieHus 3aJayd Hy)KHO MOOWJIM30BaTh HE TOJBKO
TEOPETUYECKHE 3HAHUS U3 KOHKPETHOW WJIM pa3HBbIX MPEeIMETHBIX o0siacTel, HO U
NPUMEHUTH 3HAHUS, MPUOOPETEHHBIE U3 MOBCEIHEBHOIO OMbITA CAMOro 00yYaro-
nierocs. JlaHHble B 3a/1a4M JOJKHBI OBITh B3AThI U3 PEAIbHON JEHCTBUTEILHOCTH.

4) CuTyallMOHHBIC 337]a4¥ HE CBSI3aHbI C HETIOCPEJICTBCHHBIM MTOBCEIHEBHBIM
OMBITOM O0YYaIOIMIErocsi, HO OHU MOMOTAIOT 00YUYaIOIIUMCS YBUAETh U MOHATbH, KaK
U TJI€ MOTYT OBITh TOJIE3HBI €My B OYIyIIeM 3HAHUS W3 PA3JIHYHBIX MPEIMETHBIX
oOnacteil. Pemienue cuTyallMOHHBIX 33/1a4 CTUMYJIHMPYET pa3BUTHE MO3HABATENb-
HOM MOTHBALMK 00yYaromuxcs, GOpMUPYIOT CIIOCOOBI IEPEHOCA 3HAHUS B ILIUPO-
KMH COLIMATIbHO-KYJIbTYPHBIN KOHTEKCT.

Illaz 2. ConepxatenbHasi U TMIHOCTHAS PeQIICKCHSL.

Emé pa3 ormerum, uyTo OTpedIeKCHPOBAHHOE 3HAHHME XapaKTepU3yeTcs

YCBO€EHHbIMU cnocobamu deﬂmeﬂbﬂocmu, NOHUMAHUEM CMblCJlAd NO3HAHUA, TUYHbIM
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UHGDOPMAYUOHHBIM U PYHKYUOHATLHBLIM Npupaujenuem yuenuxa. BaxHo, 4TOOBI
YUUTENh TOMOT OCO3HATh MOAPOCTKY, KaK M IOUEMY HOBOE 3HAHUE OKAXXET Ha HErO
dbopmupytoliee BO3JACHCTBUE, CIENTAET €ro Jydlle, PaCHIMPUT €ro BO3MOKHOCTH.
OTtpediekcupoBaHHOE 3HAHUE KaK JTMYHOCTHOE MPUPAILICHHUE BKIIIOYAET B CeOsl CO-

BOKYITHOCTbB CJICAYIOIMINX KOMIIOHCHTOB!

(3HAIO 4TO»
(madopManHg 0 CBOEM IHAHAN A HEIHAHNH);

\Z

(GHAKW Kak»
(nadopmanns o6 YCBOSHHBIX CHOCO0AX POKICHNS, PA3BHTHS B npeodpasoBannyd 3HAHNI)]

Z

IHAK 3a19eM»
(HOHHMAHHE CMBICIA HEPOPMAIHHE B 1eATeIbHOCTH 0 e¥ NOIVHeHHI0):

\Z

«3HAW »
(camoonpeaeieane ce0" OTHOCHTE IbHO IAHHOTO 3HAHASA H COOTBGICTB_\'IOllleﬁ nmj)op\mnnu).
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IIporpamma kypca
«Pa3BuTHe PyHKIMOHAIBLHOM TPAMOTHOCTH 00y4AI0IIUXCS
OCHOBHOM HIKOJIbI»
HosicuuTeIbHASA 3aNIUCKA

[TonsiTne (yHKIMOHATHLHOW TPAMOTHOCTH CPaBHUTEIBHO MOJIOJNO: TOSIBH-
Jochk B KoHIE 60-x romoB mpouwioro Beka B gokyMeHTtax FOHECKO u no3anee
BOIIIO B 00MXx0J uccienoareineil. [lpumeprno no cepeaunsl 70-X rogoB KOHIIEN-
IUSI U CTpaTerusl UCCIEIOBaHUS CBS3bIBAIACh C MPOGECCUOHATILHOU JIESITEHHO-
CTBIO JIFOJICH: KOMIICHCAIIUEeH HETOCTAIOITUX 3HAaHUN U YMEHUH B 3TOH cdepe.

B nanpuelineM 3TOT moaxoi ObUI MpU3HAH OJHOCTOPOHHUM. DYHKIHO-
HaJbHasl TPAMOTHOCTh CTajla pacCMAaTPUBATHCS B O0Jiee MIMPOKOM CMBICTE: BKIIIO-
4aTh KOMIIBIOTEPHYIO TPaMOTHOCTb, MOJIUTHYECKYI0, IKOHOMUYECKYIO IpamMoT-
HOCTb U T.J.

B takoM koHTeKkcTe PyHKIIMOHAJIbHAS TPAMOTHOCTh BBICTYMAET KaK CIOCO0
COIIMAJILHON OpHWEHTAllMU JIMYHOCTH, HWHTETPUPYIOIIEH CBsI3b 0OOpa3oBaHUs
(B mepByI0 ouyepeib 00I1Iero) ¢ MHOTOIIJIAHOBOM Y€JIOBEUYECKOM IeATeTbHOCTBIO.

MOHUTOPUHTOBBIM HCCJEAOBAHMEM KayecTBa OOIIero oOpa3zoBaHUs, MpPH-
3BaHHBIM OTBETUTH Ha Bompoc: «O0manaroT nu yyaniuecs 15-j1eTHero Bo3pacTa,
MOJIYYHMBIINE 00si3aTeNbHOE 00IIee 0O0pa3oBaHUe, 3HAHUSIMU M YMEHUSMH, HE00-
XOJUMBIMU UM JIJIsl TIOJIHOIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OO0IIIe-
CTBE, T.C. U1 PEUISHUs IUPOKOTo Ararna3oHa 3a/lad B pa3InuHbIX cepax yenoBe-
YeCKOH NeSTeTHbHOCTH, OOIICHNS U CONMATBHBIX OTHOIEHUH?»! !, - sBisercst PISA
(Programme for International Student Assessment). I dbyHKIIMOHATBHAS TPaMOT-
HOCTh ToHnMaeTcs PISA kak 3HaHUS U yMEHUS, HEOOXOUMBIE JJIS TTOJTHOIICHHOTO
(GYHKIITMOHUPOBAHUS YeJIOBEKAa B COBpeMEeHHOM ob1iecTBe. PISA B cBoux MoHUTO-
pUHTax OLICHMBAeT 4 BHUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MATEMaTHYECKYIO, €CTE-

CTBEHHOHAY4YHYI0 U ()MHAHCOBYIO.

1 MexayHapoaHas IporpamMma 1o OLigHKe 00pa30BaTeNIbHBIX JOCTIKEeHHH yuamuxcs / OdunuansHerii caint Mu-
CTUTyTA cTpaTeruu pa3putus obpasosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018_info.html
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[Ipo6nema pa3BuTus GyHKIIMOHATIBLHONW TPaMOTHOCTH oOydvarommxcsi B Poc-
cuu aktyanmmsupoBasiack B 2018 rony Omaromaps Ykasy llpesumenta PO ot
7 mas 2018 1. Ne 204 «O HaMOHAIBHBIX LIEJISIX U CTPATETMYECKUX 3a7a4ax pa3BU-
tusi Poccutickoit @enepanuu Ha nnepuos 10 2024 roga». CornacHo Ykazy, «B 2024
roay Heooxoaumo <...> 00ecmeunuTh TI00ATBEHYI0 KOHKYPEHTOCIIOCOOHOCTh pOC-
cuiickoro obpa3oBaHusi, BXoxJeHue Poccuiickoit deneparuu B yncio 10 Bemy-
IMX CTPaH MMpA MO Ka4eCTBY OOIIEro 00paszoBaHus» 2,

[TockonbKy GyHKIHOHATBHAS TPAMOTHOCTh MOHUMAETCS KaK COBOKYITHOCTh
3HAHUU U YMEHHH, 00€CTIeUNBAIOIINX MOJHOIEHHOE (PYHKIIMOHUPOBAHHUE YEJIOBE-
Ka B COBPEMEHHOM OOIIIECTBE, €€ Pa3BUTHE Y IMIKOJIHLHUKOB HEOOXOUMO HE TOJIBKO
JUIsl TIOBBILLIEHUSI pe3ysbTaToB MoHuTopuHra PISA, kak dakrta mgokazarenbcTBa
BbINoJIHEHUA [IpaButenscTBoM P® mocraBienHbix nepen HuM [Ipe3uaeHToMm 3a-
Jla4, HO W JIJIs1 Pa3BUTHSI POCCUICKOTO 0OIIECTBA B 1IEJIOM.

Huskuii ypoBeHb (PYHKITMOHAIBHON TPAMOTHOCTH MOAPACTAIOIIETO MOKOJIE-
HUS 3aTPYAHSET UX aJIalTalUI0 U collMaIu3aiuio B conuyme. CoBpeMEHHOMY poc-
CUICKOMY OOIIIECTBY HYXHBI d(PPEKTUBHBIC Tpak/iaHe, CIIOCOOHBIE MAaKCUMAIbHO
peanu3oBaTh CBOM MOTEHIMAIbHBIE BO3MOXHOCTH B TPYAOBOM U MpodeccuoHa b-
HOM JESATEIbHOCTH, U TEM CaMbIM MPUHECTH TMOJIb3y OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPAHBI. DTUM OOBSICHSIETCS aKTyaJIbHOCTh MPOOJIEMbI Pa3BUTHS (PYHK-
[IMOHAJILHOM IPAMOTHOCTH Y IIIKOJBHUKOB Ha YPOBHE 00IIIECTRA.

Pe3ynbTaThl JTOHTUTIONHBIX HWCCIEAOBAHHUM, MPOBEICHHBIX Ha BBIOOPKAxX
2000 u 2003 rr. crpaHamMH-y4acTHUIIaMUA MOHUTOPUHTOB PISA moka3zamu, uro pe-
3yJbTaThl OIEHKU (DYHKIIMOHAIBLHON IPAaMOTHOCTH 15-JIE€THUX ydaluxcsl sBJISIOT-
Csl HaJIeKHBIM WHIUKATOPOM JalIbHEWIEH 00pa3oBaTEIbHOW TPACKTOPUU MOJIO-
IBIX JTEofiel u ux OmarococTosHUSIS. JIF000# MIKOJBPHUK XO0YeT OBITh COIMATBHO
YCTENIHBIM, €T0 POAMTENIA TAaKKe HAJCIOTCS HA BHICOKUN YPOBEHBb OJIATOTIONYYHS

CBOETO peOeHKa BO B3pOCioi »kxu3HU. [103TOMY aKkTyanbHOCTh pa3BUTHs (HYHKIIHO-

12 O maumMoOHANBEHBIX LETAX U CTPATETMYECKUX 3a1a4ax pasBuThs Poccuiickoii @enepanmu Ha nepuoa o 2024 ropa:
Vka3 IIpesmnmentra Poccuiickoit @eneparmmm ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kosanésa I'., Jlassinosa E., Cumoposa I'. I'no6ansabele KomneTeHIuH. UYTo KAET YUaIIUXCA B HOBOM HCHBITAHUH
PISA-2018 // Yuurensckas razera, Ned7, 21 nosops 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIBLHOW IPAMOTHOCTH OOOCHOBAHA €III€ U TEM, YTO CyOBEeKThl 00pa30BaTEIHLHOTO

MpoIecCa 3aUHTEPECOBAHbI B BHICOKMX aKaJEMUYECKUX U COLMAIBHBIX JOCTHXKE-

HUSAX 00yYaIOMINXCA, YEMY CIIOCOOCTBYET UX (QYHKIMOHAIbHAS TPAMOTHOCTb.
enenonaranme

OCHOBHOI 1€IBI0 MPOrPaMMBbl SIBIISIETCSL pa3BUTHE (YHKIMOHATIBLHOW Tpa-
MOTHOCTH y4Yamuxcs 5-9 KiaccoB Kak MHAMKATOpa KauecTBa U 3(PQHEKTUBHOCTU
o0Opa3oBaHMsl, paBEHCTBA JJOCTyIa K 00pPa30BaHHUIO.

[Iporpamma HaresneHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esoBeKa (OpMYIHpPOBATh, TPUMEHSITh U UHTEPIPETUPOBATD
MaTE€MaTUKy B Pa3HOOOpA3HBIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOYAET MaTeMa-
TUYECKUE PACCYKICHUS, UCIOIh30BaHUE MATEeMaTHUYECKUX MOHATHM, Hpouenyp,
(GhakTOB M MHCTPYMEHTOB, YTOOBI ONUCATH, OOBSICHUTH M TPENICKA3aTh SIBJICHUSI.
OHa moMoraeT JIo/IsIM MOHSTh POJIb MaTEMAaTHUKUA B MHUPE, BHICKAa3bIBATH XOPOIIIO
00OCHOBaHHBIE CYXKJIEHHUS W MPUHUMATh DPEIICHUS, KOTOpPhIE HEOOXOAUMBI KOH-
CTPYKTUBHOMY, aKTUBHOMY U Pa3MBIILISIONIEMY TpaXJIaHUHY (MaTeMaThueckas
IPaMOTHOCTH);

CIIOCOOHOCTH 4YeJIOBEKa MOHUMATh, UCIIOIb30BaATh, OIEHUBATH TEKCTHI, Pa3-
MBIIUIATH O HUX U 3aHUMATHCA YTEHUEM JIJISi TOTO, YTOOBI JOCTUTATh CBOUX IIEJIeH,
pacuIupsiTb CBOM 3HAHUS U BO3MOXKHOCTHU, Y4aCTBOBATh B COLIMAIBHOM KU3HU (UH-
TaTeJIbCKasi IPaMOTHOCTH);

CIIOCOOHOCTH 4Y€JIOBEKa OCBaMBaTh W MCIOJb30BaTh €CTECTBEHHOHAYYHbBIE
3HAHUS JJIs1 PAcTiO3HAHUS U TTOCTAHOBKH BOIPOCOB, JIJIi OCBOEHHUS HOBBIX 3HAHUM,
JUTsl OOBSICHEHHSI €CTeCTBEHHOHAYYHBIX SIBIICHUN M (DOPMYITUPOBAHUS OCHOBAHHBIX
Ha HAayYHBIX JIOKA3aTEJIbCTBaX BBHIBOJIOB B CBS3U C €CTECTBEHHOHAYYHOW TpoOIie-
MAaTUKOM; TOHUMATh OCHOBHBIC OCOOCHHOCTH €CTECTBO3HAHMS KaK (hOpMBI Yeso-
BEUECKOTO MO3HAHMUS; IEMOHCTPUPOBATH OCBEIOMJICHHOCTh B TOM, UTO €CTECTBEH-
HbIE HAYKW W TEXHOJIOTHSl OKa3bIBAIOT BJIMSIHUE HA MaTepUalibHYIO, UHTEIJIEKTY-

ATBHYI0O M KYJIBTYpHYIO Cepbl OOIIECTBA; MPOSBIATH aKTUBHYIO TPAKIAHCKYIO
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HO3MLHMIO MIPU PACCMOTPEHMM IpOOJeM, CBS3aHHBIX C €CTECTBO3HAHUEM (ecTe-

CTBCHHOHAY4YHasA IrpaMOTHOCTb

)14;

CIIOCOOHOCTH YeJIOBEKAa MPUHUMATHh 3P (HEKTHUBHBIC PEIICHUS B pa3HOOOpa3-

HBIX (DUHAHCOBBIX CUTYaIMSIX, CIIOCOOCTBYIOIIMX YIYyYIIEHHIO (PJMHAHCOBOTO OJa-

romnoJiydus JUIHOCTHU U 06HICCTB3, d TaK)KC BO3MOKHOCTHU Y4ACTHA B SKOHOMHUYC-

CKOH >KU3HMU.

Il1anupyeMblie pe3yabTaThil®
MeTanpeaMeTHbIe H IPeIMETHbIE

I'pamoTHOCTB

YuraTenbcKast

Marematnueckas

EcrecTBeHHO-Hay4yHas

dunancosas

5 kiace HAXOJUT U H3- HAXOJUT U U3BJIe- | HAXOJMT U M3BJICKAeT HHPOp- HAXOJUT U H3-
YpoBeHb BJeKaeT MHPOpP- | KaeT MaremMaTHye- MAIIHIO O ECTECTBEHHO- BJIeKaeT GpUHaH-
y3HaBaHUS MAIMIO U3 pa3- | CKYI0 HHPOPMAIMIO | HAyYHBIX SBJICHUSX B pa3iud- | COBYHO HH(pOpMa-
U IIOHUMa- JIMYHBIX TEKCTOB B pa3JIMYHOM KOH- HOM KOHTEKCTEC W10 B pa3iniHOM
HUS TEKCTE KOHTEKCTE
6 kaace MIPUMEHSIET U3- MPUMEHSIET MaTe- | OOBSACHSET M ONUCHIBACT €CTe- | MPHUMEHSET (pu-
YpoBeHb BJICYCHHYIO U3 MaTHYECKHE 3Ha- | CTBEHHO-HAYYHBIC SBICHUS HA | HAHCOBBIC 3HAHUS

IIOHHUMa- TEKCTa I/IH(bOpMa' HUA IJ1s peIICHUA OCHOBC MMCIOIIMXCA HAYUHBIX AJ1d pCUICHUSA
HUS 1 IMIO JUTS pelie- | Pa3HOro poja mpo- 3HAHUI pa3Horo poja
NpUMeHe- | HHS pa3HOTO poja Onem npobiiem
HUS mpobiem
7 kaace aHATM3UPYET U bopmynupyet ma- pacmo3HaeT v UCCIeayeT aHaJM3UPYET UH-
YpoBeHb HWHTErPUpPYET UH- TEMaTHYECKYIO JIUYHBIE, MECTHBIE, HAIIUO- bopmarmio B pu-
aHanuza u (dhopmaruto, mo- po0JieMy Ha Oc- HaJIbHBIE, TJI00AJIbHBIC €CTe- HaHCOBOM KOH-
CHHTE3a JYYSHHYIO U3 HOBE aHaJh3a CU- | CTBEHHO-HAYYHBIC POOIEMbI TEKCTe
TEKCTa Tyalunu B pas3JIMYHOM KOHTCKCTE
8 kuace olleHUBACT (POp- | HHTEPIPETUPYET M | WHTEPIPETUPYET U OICHUBA- |OlICHUBACT (pUHAH-
YPOBCHB MY U COACPKaHUC OLICHMUBACT MaTe- €T JIMYHBIC, MCCTHBIC, HAIl- |COBBIC HpOGHeMBI B
OLICHKH TEKCTa B paMKax MaTHYECKHE JIaH- OHAJIbHBIE, TTI00ATBHBIC Pa3IMIHOM KOH-
(petiex- | mpeaMETHOro Co- | HbIe B KOHTEKCTE €CTECTBEHHOHAYYHBIE MPO- TEKCTe
CHUH) B Jiep KaHus JINYHO 3HAYUMOU 0JIeMbI B Pa3JINYHOM KOHTEK-
paMkax CUTYaIHH CTE B paMKax MPeIMETHOTO
npeaMeT- CoZiepIKaHuUs
HOTO CO-
JIepKaHUS
9 kiace olleHUBACT (POp- | HMHTEPNPETHPYET M | HHTEPIPETUPYET U OIICHUBA- |  OLICHUBAET (Hu-
VpOBEHb | My H COIEp)KAaHUE | OIICHHBACT MaTe- €T, Jie7IaeT BHIBOJIBI M CTPOUT | HAHCOBBIC MPO-
OLICHKH TEKCTAa B paMKax MaTU4€CKUeC pe- ITPOrHO3bI O JIMYHBIX, MECT- 6HeMI)I, JejacT
(pediiex- MeTarnpeIMeTHO- 3yJbTaThl B KOH- HBIX, HAIIMOHABHBIX, TJI0- BBIBOJIBI, CTPOUT
CI/II/I) B To coacpKaHusd TEKCTC HAIITMOHAJIb- OaJIbHBIX €CTECTBEHHO- IIPOrHO3bI, IIPEI-
paMkax HOUW WJIH TJI00ab- | HAyYHBIX MPOoOJieMax B pas- Jaraet myTH pe-
MeTanpe- HOU CHUTyaluH JMYHOM KOHTEKCTE B paMKax HICHUS
METHOT'O MEeTanpeIMeTHOTO COo/leprKa-
cozepxa- HUS
HUA
% PISA O¢unmancueiii  caiit  WMucturyra  crparermm  passutus  obpasoamms  PAO.  URL:

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

15 TnanupyeMble pe3ysibTaThl OTPAKAIOT CTPYKTYPHBIE KOMIIOHEHTBI PA3IMYHOTO BUJIa TPaMoTHOCTH 110 PISA.
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JINYHOCTHBIE pe3yJIbTAThI

I'pamoTHOCTD

YuraTenbckast

MaremaTuueckas

EcrecTBenHno-
Hay4Has

dunancosas

5-9 kmaccer OIICHUBACT COJIEP-
JKaHHE [IPOYUTAH-
HOTO C HO3UIINH
HOPM MOpaJTH 1
0011IeY€eIOBEUECKUX
IIeHHOCTEeH; op-
MYJIHpYET c00-
CTBEHHYO TI03U-
LIMIO 110 OTHOILIE-
HUIO K TPOYUTAH-
HOMY

OOBSCHSIET TPaXKIaH-
CKYIO [TO3ULIUIO B
KOHKPETHBIX CUTya-
LHSIX OOIIECTBEHHOM
JKU3HH Ha OCHOBE
MaTeMaTHICCKUX
3HAHUU C TTO3ULUN
HOPM MOpPAJIA U 00-
IIeUCIOBEUSCKas-
KHMX LIEHHOCTEH

OOBSACHSICT TPaXKIaH-
CKYIO TIO3HIINIO B
KOHKPETHBIX CUTYya-
LIUAX OOILECTBEHHOM
’KM3HHM Ha OCHOBE
€CTECTBEHHO-
Hay4YHBIX 3HAHUM ¢
MTO3UIIUHA HOPM MO-
payii ¥ o0IIeUeIoBe-
YEeCKHUX LIEHHOCTEH

olLeHUBaeT (hu-
HAHCOBBIC JICH-
CTBHSI B KOHKPET-
HBIX CUTYaIUsX C
TTO3HUITNH HOPM
MOpaJTH U 00IIIe-
YEeJI0BEUECKUX
LIEHHOCTEH, MpaB
U 00s13aHHOCTEN
rpakJaHUHA
CTpPaHBI

XapakTepucTHKA 00pa30BaTEJbHOIO NMpoecca

[Iporpamma paccunrtana Ha 5 et oOyueHus (¢ 5 o 9 kaccel), peanusyercs
U3 4acTH Y4eOHOro IulaHa, (POpPMHPYEMOIO yYaCTHUKAMU 0Opa30BaTENbHBIX OT-
HOILIEHUI W/WJIM BHEYPOUHOH AESITEIbHOCTU U BKIIOUaeT 4 MOAYJIs (YUTaTeNbCKasl,
€CTECTBEHHOHAay4YHasi, MaTeMaTuieckas 1 (puHaHCOBasi TPaMOTHOCTb).

Pa3paboTanHplii y4eOHO-TEMAaTUYECKUN IJIaH MPOrPAMMbl OMHUCBHIBAET CO-
JepKaHUE MOJYJS U3 pacyera OJHOTO/ABYX 4acOB B HENEII0 B KaXKIOM KJlacc-

KoMIUiekTe. Tem He MeHee, Kak10e 00pa3oBaTeIbHOE YUPEKACHUE UHIUBUTYab-

HO MPOEKTUPYET yUeOHbIN TUIAH MO KaXKI0M Mapasuiesy U Mo KaXI0MYy MOIYIIIO.

Takum o0pazom, oOIiee KOJIWYECTBO YacoB: MUHUMaibHOoe — 170 wacos

makcumalibHoe — 340 yacos.

KonuuecTBO wacoB Ha OIHH TOL O6y‘IeHI/IH B OJHOM KJIaCC-KOMIIJICKTC —

oT 34 5o 68 , T.e mo 1-2 yaca B HEIEMIO:

- 8-16 yacoB Ha MOJAYJIN «YUTATCIILCKAA I'PAMOTHOCTD», «MAaTCMATUYCCKasA

TPaMOTHOCTBY, «(PUHAHCOBASI TPAMOTHOCTbHY;

- 8-18 yacoB a1t MOAYJIsl €CTECTBEHHOHAYYHOM TPAaMOTHOCTH;

- 2 yaca Ha NpPOBEJCHUE aTTECTAlNH, 3aBEPIIAIOIINX OCBOEHUE MPOTPAMMBbI

10 COOTBETCTBYIOLIEMY rOy 00y4YEeHUSI.

PazpaboTtunku mporpaMMmbl peKOMEHAYIOT B KaKJAOW Mapajijieiy HauMHATh

peanu3aluio ¢ MOy 1o GOPMHUPOBAHUIO YATATEIHCKON IPAMOTHOCTH.

1 yeTBEPTH — MOJYJIb «UUTATENIbCKASI TPAMOTHOCTb.
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Jlpyrue Moayu MOTYT IO MTOTPEOHOCTSM U BO3MOKHOCTH OPTaHHU3AIUN U/T-
TH B JTIOOOM MOPSIAKE, HAITPUMED:

2 4eTBEPTh — MOJIYJIb «MaTeMaTUYECKasi TPAaMOTHOCTDY,

3 4eTBEPTh — MOYJIh «ECTECTBEHHOHAYYHAS TPAMOTHOCTBY,

4 4yeTBepTh — MOJYJIb «(DUHAHCOBASI TPAMOTHOCTBY.

[Iporpamma mpesmnosiaraeT MOSTAIHOE PA3BUTHUE PA3IUYHBIX YMEHHH, CO-
CTaBJISIONINX OCHOBY ()YHKITMOHATHHOU TPAMOTHOCTH.

B 5 xnacce oOydaromiuecsi yyaTcss HaXOJWTh W W3BJIEKaTh MHGOPMALMIO
Pa3IUYHOrO NPEIMETHOTO COACPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, TaOJIULI, JUa-
rpaMM, MIPEJACTABICHHBIX KaK Ha OYMa)KHBIX, TaK W JIEKTPOHHBIX HOocHUTesix. Mc-
MOJIB3YIOTCSl TEKCThI pa3linuHble MO0 o(opMileHHIO, CTUIUCTUKE, Gopme. MHbOp-
Malys MpejcTaBieHa B Pa3IMYHOM KOHTEKCTE (CeMbsl, JIOM, NIpYy3bs, MpHUpOa,
ydeba, paboTa U IPOU3BOJICTBO, OOIIIECCTBO U JP.).

B 6 knacce dopmupyercss yMEeHUE NMPUMEHSTh 3HAHUS O MAaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECTBEHHBIX SIBICHUSIX [IJISl PEIICHUS
MTOCTABJICHHBIX TIEPE]T YICHUKOM MPAKTUYECCKUX 3a1ad.

B 7 knacce oOy4aromuecs: ydarcsi aHaJIu3upoBaTh U 00001aTh (MHTETPUPO-
BaTh) MH(OPMAIUIO PA3TUYHOTO MPEIMETHOTO COJIEPKaHUSI B PA3HOM KOHTEKCTE.
[TpoGaembl, KOTOPBIE YUCHHKY HEOOXOIUMO MPOAHATU3UPOBATh U CHHTE3UPOBATH
B €JIMHYIO0 KapTUHY MOTYT MUMETh KaK JIMYHBIA, MECTHBIN, TaK U HAIIMOHAIBHBIA U
r1o0abHBIN acnieKThl. [IIKOMbHUKNA JOKHBI OBJIAJETh YHUBEPCATBHBIMH CITOCO-
Oamu aHayM3a UHPOPMALIMK U €€ MHTErPallUK B €IMHOE 1IEJI0€.

B 8 kracce mIKoJIBHUKY y9aTcsl OIICHUBATh U UHTEPIIPETUPOBATH PA3INYHBIC
MOCTABJICHHBIC TIEPE] HUMH MPOOJIEMBI B paMKaxX MPEIMETHOTO COJICP KaHHUSI.

B 9 xkmacce dopmupyercs ymMeHue OlleHHWBAaTh, HHTEPIPETUPOBATh, JE/IaTh
BBIBOJIBI U CTPOUTH MPOTHO3BI OTHOCUTEIHHO PA3IMYHBIX CUTYyaIlMil, mpoodyieM u
SBJICHHHA (DOPMHUPYETCS B OTPBIBE OT MPEAMETHOTO COJEpKaHHsA. 3HAHUS M3 pa3-
JUYHBIX MPEIMETHBIX 00JaCTEH JIETKO aKTYaTUu3UPYIOTCS IIKOJIHBHUKOM M UCTIONb-

3YIOTCS JIJISl PEIICHUS] KOHKPETHBIX MPOOIIEM.
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OcHOBHBIE BHUJIbI JEATEIBHOCTH O0YUYaIOIIUXCSI: CAMOCTOSTEIbHOE YTEHUE U
oOCy>KJieHre TOMyYeHHOW MH(OpMAIMKH C MTOMOUIBI0 BOIPOCOB (becena, AUCKYcC-
CHsl, IUCIIYT); BBIIIOJIHEHUE MPAKTUYECKUX 3aJaHUN; MOUCK U OOCYXKIEHHE MaTe-
puasioB B cetu VIHTepHET, pelleHWe CHUTYalMOHHbIX M  IPaKTUKO-
OPUMEHTUPOBAHHBIX 33]1a4; IPOBEJICHNUE HKCIIEPUMEHTOB U OIBITOB.

B nensix pa3BuTHs 03HABATEIbHON aKTUBHOCTH OOYYarOLIMXCsl Ha 3aHATH-
X MO>KHO HCIIOJIB30BATh JIEJIOBBIE U AUJIAKTUUYECKUE UTPbI, pa3padaTeiBaTh U pea-
JIM30BBIBATh MUHU-TTPOEKTHI, OPraHNU30BbIBATH TYPHHUPHI U KOHKYPCHI.

B cootBercTBuu ¢ npukazomM MunoOpHayku Poccun ot 31.12.2015 Ne 1577
pabouue mporpamMmbl KypcoB, B TOM YHUCJI€ BHEYPOUHOU AESITENBHOCTH, pa3zpada-
THIBAIOTCSI HA OCHOBE TPEOOBAHUI K pe3yibTaTaM OCBOECHHS OCHOBHOW 0Opa3oBa-
TEIbHOM MPOrpaMMbl OCHOBHOTO OOILEr0o 00pa30BaHUsl C yUYETOM OCHOBHBIX MpO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYypy. B CBs3u ¢ 3THM, pa3pabOTUYHMKH CUMUTAIOT
1enecoo0pa3sHbIM NPOBEJACHUE TEKYIIEH (BBIIOJIHEHUE 33/JaHUN B XOJE€ YpOKa),
pyOexHON (IT0 OKOHYaHUHM Ka)XA0TOo MOJIYJs), MPOMEXKYTOUHOM (110 OKOHYAaHUU
roja oOy4eHus) 1 UTOTOBOM aTTeCTallMM MO JaHHOMY Kypcy B (opmarax, npemy-
CMOTPEHHBIM METOJIOJIOTHEN U KPUTEPHUSIMH OLIEHKH KadecTBa 0O0IIero oopas3ona-
HUS B 00111€00pa30BaTENbHBIX OPraHU3alUsaX Ha OCHOBE MPAKTUKU MEKIyHApO-

HBIX I/ICCHGI[OBaHI/Iﬁ Kady€CTBa IIOAIOTOBKH O6yanOH_[I/IXC$I.

35



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOT'O KYPCA
MoayJib «OCHOBBI €CTECTBEHHOHAYYHOI IPAMOTHOCTID)

5 kiace
Tema 3ansTus Bcero yacos, Teopua | Ilpaxkmuxa IInanupyemblii 00pasoBa-
1/2 yaca B HeeJI10 TeJbHBII pe3yJibTaT
38yKo6ble A6/1eHUA
3BYKOBBIE SIBJICHUS. 3BYKH )KMBOM U HEXKUBOW IPUPOJIBI.
YK YK prpoaL 0/2 0/1 0/1 Haxoaut u uzBiaekaet HHPOp-
CHpIIIMMBIC ¥ HECIIBIIIUMBIC 3BYKH.
= MAIIMIO U3 PAa3JIMYHBIX TEKCTOB
[Iy™m 1 ero Bo3/I€HCTBHE Ha YEIOBEKA. 1/2 0/1 11
Cmpoenue seujecmea
Bona. YHUKAIBHOCTS BOJBL 1/3 0/1,5 1/15 HaxoJuT U U3BJIEKaeT HHPOp-
YTIeKUCIBIH Ia3 B IPUPOJIE U €ro 3HAUCHHUE. 0/2 0/0 0/2 MAIIMIO U3 Pa3JIMYHBIX TEKCTOB
3emnn u zemunan kopa. Munepanot
3emiisl, BHYTpEHHEE CTpOeHHUE 3eMJIH. 3HAKOMCTBO C MUHE-
» BHYTP poct . . 1/2 0,5/0,5 0,5/0,5 Haxonaut 1 usBiekaer uadop-
payamit, TOpHON HOPOAOH H Py/IOH. MAIUIO U3 PA3JIMYHBIX TEKCTOB
Atmocdepa 3emin. 1/2 0/0 1/2 p
Kueasa npupooa
YHUKaJIBHOCTD IUIAHEThI 3eMJIs. Y CIIOBHS IS CYILIECTBOBA-
. FUL CYI 1/3 0,5/2 0,5/1 Haxoaut u u3Biaekaet uHPOp-
HUs )Ku3HU Ha 3emuie. CBOMCTBA )KUBBIX OPraHU3MOB.
= MAIUIO U3 PA3JINYHBIX TEKCTOB
ITpoBenenue pyoexHOU arTecTaluu 2 0 2
Hroro 8/18 1/6 7112
KRJIacc
Tema 3ansaTus Bcero yacos, Teopua | Ilpakmuxa | Ilnanupyemblii 00pa3oBaTeib-
1/2 yaca B HeeT10 HBIii pe3yabTaT
Cmpoenue seujecmea
Teno u BeniectBo. ®opma, 00bEM, TUIOTHOCTb. 0/1 0/0 0/1 I
UMeHsIeT HH(DOpMAIIHIO, W3-
Macca. 3mepenne macchl Teit. EauHUIBI Macch 0/1 0/0 0/1 PHMCHAC (bopmaryo, 13
CrtpoeHue BemiecTBa. ATOMBI U MOJIEKYJbI. Moienu BIICHEHIYIO W3 TekuTa, WA pe-
R m ' yIIRL VION 1/2 0,5/0,5 0,5/1,5 [ICHUS Pa3HOTO pojia mpodieM
aToma.
Tennosvie agnenun
Tennossie sinenus. TemnoBoe pacimpenue ten. Hc- 12 0.5/0.5 15/05 [Tpumensier uHPOpMAIIHIO, U3-
MOJTb30BAHME SIBJICHUS TETIOBOTO PACIIIUPEHUS TSI M3- T T BJICUEHHYIO W3 TEKCTa, IS pe-
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MEpPEHHUS TeMIepaTyphl. [ICHHS Pa3HOTO pojia pobiem
[InaBnenue u orBepaeBanue. McnapeHue u KOHIEHca- 0/2 0/05 0/15
nust. Kumenue.
3emnn, Conneunasn cucmema u Beenennasn
[pencraBnenus o BeeneHHOI. 1/2 0,5/0,5 0,5/1,5
> [Tpumensier uadopmanmro, u3-
Mopens ConHe4Hol cucTeMbl. Mi3ydeHue u ucenenosa- BICUSHHYIO W3 TEKCTa, JUIA pe-
uue Jlynsl. MccnenoBanus Omxaimmx mianet — Map- 1/2 0,5/0,5 0,5/1,5 Y ’ P
IICHUS Pa3HOTO Pojia MpoodieM
ca, Benepsnl.
Kueaa npupooa
[{apcTBa *KHBOM IPUPOIBI 214 0,5/2 1,5/2 [TpumeHsieT nHpOPMAITUIO, U3-
. BJICUEHHYIO M3 TEKCTa, IS pe-
[IpoBenenue pyOe)KHOH aTTecTaliun 2 0 2 Y AP
IICHUS PA3HOTO POja MpodIIeM
Hroro 8/18 2,5/4,5 6,5/13,5
7 KJIACC
Ne Tema 3aHaTHA Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii 06pa3oBa-
1/2 yaca B HemeJ110 TeJbHbIN pe3yJbTaT
Cmpykmypa u ceéolicmea eujecmed
MosekyssipHOe CTpPOCHUE TBEPABIX Tel, JKUJAKOCTSH U AHaJIM3UPYET U HHTETPUPYET
1. ra3oB. J{uddy3us B razax, ;KUIKOCTAX U TBEPIBIX TENAX 1/3 0/1 1/2 UH(OPMALIHIO JUTSI IPUHSTHUS
pelieHus
Mexanuueckue agnenun. Cunvl u 0guxicenue
Mexannueckoe IBKeHUe. [ MapoycmimTelnb AHanu3upyeT U UHTCTPUPYET
2. 1/3 0/1 1/2 UH(OPMAIIHIO ISl TPUHATHS
peIeHHS
3emnn u mupoeoii okean
3emutst. AtmocepHsbie siBneHus. MupoBoii okeaH. J[aB-
AHanu3upyeT U UHTETPUPYET
3. JIeHUE BOJBI B MOPSIX U OKeaHax. MccnenoBanue qHa Mo- 1/3 0/1 1/2
N UH(OPMALINIO TSI IPUHATHS
peit 1 OKeaHOB. S
4, HccenoBanue Mopeli U OKeaHOB. MapuaHCKas BIiaJinHa 1/3 0/1 1/2 p
Yenosek u 300posve
5. dusnyeckue yrnpaxHeHUs 1/2 0,5/0,5 0,5/1,5 AHanM3UpyeT U UHTETPUPYET
6. ®Ou3NONOTHS ¥ TPABUIILHOE ITUTAHUE 1/2 0/0,5 1/1,5 UHGOOPMAIIHIO TSI IPUHATHS
[IpoBenenue pyOeKHOM aTTecTaruu 2 0 2 pelIeHus
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Hroro \ 8/18 | 055 | 7513 |
8 KJI1acce
Ne TeMma 3aHATHSA Bcero yacos, Teopusi | IIpaktuka | Ilianupyemblii 00pa3oBa-
1/2 yaca TeJAbHBIN pe3yJIbTaT
B HeJIeJII0
CmpyKkmypa u 31eKmpuuecKue c60iicmea eeuiecmae
1. DNEKTPUUECKUE SBICHHUS. 1/2 0,5/1 0,5/1 [IpuHKMMaeT pelieHue Ha oc-
2. XUMUYECKHUE MPOIIECCHI. DIEKTPOIIU3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH M MHTEPIIpeTa-
3. DJIEKTPOMArHUTHBIE SBIICHHSL. 1/2 0/0,5 1/1,5 U UHOpMAIHH
4. [Tpou3BOICTBO M UCIOIB30BAHUE IEKTPOIHEPIHH. 1/3 0/0,5 1/2,5
IKonozusn 3emau
5. ['mobanbpHOE TOTEILICHUE 0/2 0/0 0/2 [MpuHMMaeT perieHue Ha oc-
6 [TapauKOBBIN 3P PEKT: NEHCTBUTSIIEHOCTD HITH BHIMBICEIT? 1/2 0/05 115 HOBE OLICHKHU U MHTEPIIpEeTa-
1TUU HHGOpMAIHH
Yenosek u 300posve
7. BuyTtpennsis cpena opranusma. Kposs. 0,5/2 0/0,5 0,5/1,5 [Ipunumaer pemrenue Ha oc-
8. MenuiuHa criopra 0,5/1 0/0 0,5/1 HOBC OIICHKH M HHTEPIIpeTa-
[IpoBenenue pyOeKHOM aTTecTalluu 2 0 2 IUU THPOPpMAITUT
Hroro 8/18 1/3,5 7/14,5
9 KJI1acc
Ne Tema 3ansTus Bcero yacos, Teo- Ipaktuka | Ilaanupyemblii 00pa3zoBa-
1/2 yaca B HeeNTI0 pust TEeJbHBIN Pe3yJIbTaT
Cmpykmypa u ceolicmea eeujecme
Mertannsl. Koppo3ust meTanios. 3amura OT KOppO3uH. OnenuBaeT HHPOPMALIHIO U
1. VYriepoa kak OCHOBa OpraHUYECKOM KU3HU. Y TIIEKUCIBIN 172 0/0,5 1/1,5 MPUHUMAET PEIICHUE B yCIIO-
ras BUSX HEONPEACIEHHOCTU U
EcrecTBenHas paguoaktuBHOCTE. [IpeoOpa3zoBanue MHOTI'03a/Ia4HOCTH
BHYTPEHHEH SHEPTHH aTOMHBIX s/Iep B TEIJIOBYIO M AJIEK-
2. TPUYECKYIO SHEPTHI0. ATOMHBIC CHJIOBbIE YCTAHOBKH U 1/2 0/0,5 1/1,5
uXx ucnosnb3oBanue. [TocaencTBus paauaioHHOTO 00ITy-
YEeHUS
3. DBOJIFOIAS 3BE3M 1/2 0/0,5 1/15
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DKonozuueckue cucmemol

DKkocucrema Kak CaMOOpranm3yromasacsa CucTemMa opra-

HU3MOB ¥ (PU3UYECKOM Cpe/ibl KX OOMTAHUS U B3aHMMO- 1/3 0,5/0,5 0,5/2,5
N OnenuBaeT HHPOPMALIHIO U
neiictpus. [10TOKM BeIeCTBa M SHEPTUH B IKOCHCTEME
NPUHUMACT PEIICHHUE B YCIIO-
I'mnoTe3sl BOSHUKHOBEHHMS KU3HU. Pa3BuTHe npencras- .
Ju Jertte. D BUSX HEOIPEICIEHHOCTH H
JIEHUH O MIPOUCXOXKIEHNN KU3HU Ha 3eMIIe. DPbI APEB-
MH O TP A PRIP 0,5/3 0/0,5 0,5/2,5 MHOI'03a/1a4HOCTH
He#ei u qpeBHel )Ku3Hu. Pa3BuTHe )KU3HU B ME3030€ U

KaitHO030€. AHTPOTIOTEHHOE BO3ICHCTBUE HA OHOCheEpy.

Hacneocmeennocms 6uonozuveckux oo6vekmos. Uenoeek u 300posve

3aKOHOMEPHOCTH U3MEHYMBOCTHU: MOIU(DUKAIIMOHHAS U
MyTalMOHHAs U3MEHUNBOCTH. OCHOBHBIC METOIbI CEJICK-

1/2 0/0.5 115 OrnenuBaeT HHGOPMALIHIO U
[IUU PACTECHUH, )KUBOTHBIX M1 MUKPOOPTraHU3MOB. [ eHHast ) ,

IPUHHUMAET PEILIEHUE B YCIIO-

MHKCHCPU. BUSIX HEOMPEAEIEHHOCTH U
3110pOBbE YeIOBEKA. 0,5/2 0/0 0,5/2 MHOT03a1a4HOCTH
[TpoBenenune pyOexHOM aTTecTalluu 2 0 2
Hroro 8/18 0,5/3 7,5/15
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IIpoekTHpOBaHHE JOCTHKEHHS INIAHUPYEMBbIX 00pa30BaTe/IbHBIX Pe3y/1bTaTOB Y4eOHOI0 Kypca ¢ 5 1o 9 kjaccbl
YpoBHu Hor Tunossle 3a1a4n HNHcTpyMeHTHI M cpeacTBa
5 knacc Haxonut n u3Bneka- | OnpenenuTs BUJ TEKCTA, ero UCTOUHUK. O00cHOBaTh CBOE MHEHHUE. | TekcTsl (yueOHBIN, Xy10KEeCTBEH-

YpoBeHb y3HaBaHUs
Y TIOHUMaHHSI

Yuum eocnpunu-
Mamo 1 00bACHAMD

eT uH(hOopMaIIIO 13
pa3IMYHBIX TEKCTOB

Briienuth OCHOBHYIO MBICIIb B TEKCT, PE3IOMUPOBATH €T0 UCHO.
[IpemoxuTh MM 0O0BACHUTD 3ar0JI0BOK, HA3BAHHUE TEKCTA.
OTBeTUTHh HA BOMPOCHI CIOBaMU TeKcTa. COCTaBUTH BOMPOCHI IO
TEKCTY.

[IponokuTh NpeasIoKEHUE CIIOBAaMU U3 TEKCTA.

HBI, HAYYHO-TIONYJIAPHBIH, My0-
JUIHUCTUYCCKHUI; TTOBECTBOBA-
TEJbHBIN, ONMMCATENbHBINA, 00BsC-
HUTEJIbHBIN; MEAUINHBIN).

1o comepxaHuIo TEKCTHI JOJKHBI

uHgopmayuro OmnpenenuTh Ha3HAUYEHUE TEKCTA, MPUBECTU MPUMEPHI KU3HEHHBIX | OBITh MaTEMAaTH4YECKUE, €CTe-
CUTYyalluid, B KOTOPBIX MOXXHO M HYXXHO KCIIOJIb30BaTh MH(OpMa- | CTBEHHO-HAyYHbIC, PHHAHCOBHIC.
LIMIO U3 TEKCTA. O0béM: He OoJiee 0JTHOM CTpaHU-
1158
6 Knacc [Tpumensier unHOp- | ChopmynupoBaTh mpodiieMy, onmucaHHyro B Tekcte. Ompenenuts | 3adauu (MpoOIeMHBIC, CUTYyaIN-

YpoBeHb OHUMA-
HHS U IPUMEHEHUS

Yuum oymamse u

Malyio, M3BIICUEH-
HYIO M3 TEKCTa, IS
pelieHusT  pa3Horo
poaa npobiem

KOHTEKCT.

Beinenuts nH(OpMAaIHiO, KOTOpas UMEEeT MPUHIMITHAIBHOE 3HAYe-
HUE JUIs peLeHUs IPOOIeMBbI.

OTpa3uTh onMcaHHBIE B TEKCTE (PAKTHI M OTHOIICHUS MEXIY HUMHU

OHHbIE, IPAKTUKO-
OpPUEHTUPOBAHHBIE, OTKPHITOI'O
THUIA, KOHTEKCTHBIE).
[Ipo6nemMHO-TI03HABaTENbHBIE 3G~

paccysicoams B rpad-cxeme (kiacrepe, TadbiauIe) OaHus.

W3 npenioXeHHbIX BapHaHTOB BHIOPATh BO3SMOXKHBIE IYTH W CIO- | [ paguyeckasn Ha2na0HOCMb.
coOBI perieHus: TpoOIeMbl. rpag-cxembl, KI1acTepbl, TAOIULIB,
BeraButh mponyiieHHyH B TeKcTe HMH(opManuio u3 TaONMIbl, | JUarpaMMbl, HHTEIEKT-KapThl.
rpad-cxembl, TUarpaMMel. Hz00pazumenvhas Ha2nsa0HOCMY.
[IpuBecTH NpUMEpHl >KU3HEHHBIX CUTYallMi, B KOTOPBIX MOTYT | MJUIIOCTPALMU, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIC ITYTH M CIIOCOOBI PeIIeHHs Tpo- | [lamamkuy ¢ aIrOpUTMaMH petie-
OJIEMBI. HUS 33724, Ipo0OieM, 3aJaHui
[TocTpouTh anropuT™ petieHns IpoOIeMbl 10 JAHHOMY YCIIOBHIO.

7 knacc AHanuzupyeT M MH- | BblaenuTs cocTaBHBIE 4YacTH B TpeAcTaBieHHOW uHGopMmauuu | TekcTsl, 3a1a4u, CUTyalluH

YpoBeHb aHaNMM3a M | TErpuUpyeT HHPOP- (Tekcre, 3amaue, mpoOIeMe), yCTAHOBUTh MEXy HUMH B3aUMOCBS- | 3adauu (TpoOIeMHBIE, CUTYyaIlU-
CHHTE3a MalMIo Ui IpUHA- | 3U. OHHbIE, IPAKTUKO-

Yuum ananuzupo-
6amv u uHmMepnpe-
muposams npooie-

Mbl

TUSA PCIICHUA

CdopmynupoBath mpobdieMy Ha OCHOBE aHAlIM3a MPEICTaBICHHON
cutyaruu. OnpeaenuTs KOHTEKCT MPOOJIEeMHON CUTYaIUH.
Onpenenuth 007aCTh 3HAHWM, HEOOXOIUMYIO JUISl PEIICHUs JTaH-
HOM MpOOIIEMBI.

[Ipeo6paszoBath HHDOPMALIKIO U3 OJTHOM 3HAKOBOW CUCTEMBI B JIPY-

OPHEHTHPOBAHHBIE, OTKPHITOTO
THUIA, KOHTEKCTHBIC).
[Tpo6neMHO-TT03HABATEBHBIE 3d-
OaHUsL.

I'paghuueckasn naenaonocmo:
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I'yIo (TEKCT B cXeMy, TabJIuIly, KapTy U Ha000poT).

CocTaBUTh aHHOTALUIO, PEKJIaMy, IPE3EHTALMIO.

[IpennoxxuTe BapuaHThl pelieHus: NpodiaemMbl, 000CHOBAaTh UX pe-
3yJIbTATUBHOCTb C TIOMOIIbI0 KOHKPETHOI'O PEIMETHOTO 3HAHHUS.
[IpuBecTH mpuUMeEpbl )KU3HEHHBIX CHUTYalllld, B KOTOPBIX OIIBIT pe-
LIEHUs JJaHHBIX MPOOJIEM MO3BOJIUTH OBITH YCIEIIHBIM, pe3yJbTa-
THUBHBIM.

CocTaBUTh aNrOpUTM peleHus MpolsIeM 1aHHOTO Kiacca.

Crenarb aHaIMTUYECKUE BBIBOJIBI.

rpag-cxembl, KIacTepbl, TAOIHUIIB,
JMarpaMMbl, HHTEJUICKT-KapThl.
H300pasumenvras Ha2nsi0HOCMb.
WITKOCTPALMH, PUCYHKH.
llamamku ¢ anropuTMamu pelie-
HUS

8 Kimacc
YpoBEHB OLIEHKH B
paMKax MpeIMeTHO-

r0 COepKaHU

Yuum oyeHueams u

[Ipunumaer penie-
HUE Ha  OCHOBE
OILICHKH U UHTEpIIpe-
Ta HHPOPMALIUU

OueHuTh KauecTBO MpeAcTaBIeHHOW MHGOpPMAIUU 7Sl PelICHUS
JMYHBIX, MECTHBIX, HAITMOHATILHBIX, TI00AIBHBIX TTPOOJIEMBI.
[IpennoXuTh MyTH U CIOCOOBI pelieHrs 0003HaYeHHBIX TPOOIEM.
Crporno3upoBath  (TIPEANOIOKUATE) BO3MOXKHBIE — ITOCIEICTBUS
MPEJI0KEHHBIX IEUCTBUM.

OneHUTh MPEIOKEHHBIC ITYTH U CIIOCOOBI penieHwsI po0IeM, BbI-

TCKCTBI, 3aJlauy, CUTyallun
Kapmbl: MOACIbHBIC, TCXHOJIOI'U-
YCECKUC, MCHTAJIbHBIC, TOPOIKHBIC

NPUHUMAMb peule- Opatb 1 000CHOBaTh Hanboee 3PpPeKTUBHBIC.
HUs Co3narbh JOpOXKHYIO (MOJEIBHYIO, TEXHOJIOTHYECKYIO) KapTy pe-
IICHUS IPOOJICMBI.
9 knacc OuenuBaer wunHdop- | Chopmynuposats npodiemy (mpoOaembl) Ha OCHOBE aHaNK3a CH- | TUIOUYHBIC 3a/1a4M (3a/1aHus1) Me-

YpoBEHb OLIEHKH B

paMKax MeTanpen-

METHOTO coaepxa-
HUS

Yyum oericmeosamo

MalMi0 U IIpUHUMA-
€T pellleHue B yCIIo-
BUSAX HEOIpEIEIEH-
HOCTM M MHOro3a-
JTAYHOCTH

TyalHH.
Bbienute rpaHuYHbBIE YCIOBHS HEONPENeNEHHOCTH MHOI03aj1au-
HOCTH YKa3aHHOM MpoOeMbl.

OT1o06paTh (Ha3BaTh) HEOOXOIUMBIE peCypChl (3HAHUS) AJS pelle-
HUS IPOOJIEMBI.

Br1Opatb 3 deKTHBHBIE ITYTH U CIIOCOOBI peIIeHUs TPOOIEMBI.
O6ocHoBaTh cBOM BbIOOp. Jl0Ka3aTh pe3ylbTaTUBHOCTD U IIEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB AEATENbHOCTH.

TaIpeIMETHOTO U MPAKTUUYECKOIO
Xapakrepa.

Herunuunsle 3anaun (3aganus)
METANPEIMETHOIO U ITPaKTU4e-
CKOT'0 XapakTepa.

KoMInekcHbple KOHTEKCTHBIE 3a-
nauu (PISA)
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MeToanueckne MaTepHAJIbI
K MPOBEACHUI0 3aHATHI 110 MOAYJII0 «OCHOBBI €CTeCTBEHHO-HAY4YHOI TPAMOTHOCTI)

5 kaacce

Tema 1. 3¢ykoevie agnenusn. 36yKu HcUB0U U HEHCUBOU NPUPOODL.
Chvluuumole u HecbluiuMblE 36YKUL

Texcmul Ona umenus

1. 3Byk — 3TO OOBEKTHUBHO CYLIECTBYIOIIEE B MpUPOAE (HU3NIECKOE SIBICHUE, BBI3BIBAEMOE
MEXaHUYECKUMHU KOJIeOaHUSAMM Kakoro-nubo ynpyroro Tena (Tyro HATSHYTOM CTpPyHBI WIH
MeMOpaHbl, TOJIOCOBBIX CBSI30K, METAJUINYECKON WM AEPEBSHHOMN IIACTUHBI, BO3YIIHOIO CTOJ0a,
3aIOJIHSIOIIETO KOPITYC AYXOBbIX MHCTPYMEHTOB U T.I1.), B p€3yJIbTaTe Yero o0pa3yroTcsi 3ByKOBbIE
BOJIHBI, BOCIIPUHHMAEMBbIE YXOM U IpeoOpa3zyemMble B HEM B HEPBHbBIE UMITYJIbCHI.

2. B My3BIKaJIbHON TEOPHH 3BYK — 3TO (PH3UYECKOE SIBICHUE, BHI3BIBAEMOE MEXaHUUECKUMHU
KoJeOaHUsMU Kakoro-nubo ymnpyroro Ttena (HampuMep, HATSHYTOM CTpPyHbl THUTapel), U B
pe3yibTaTe 3TUX MEXaHHMUYECKUX KOJieOaHUM 00pa3yroTcsi 3ByKOBbIE BOJIHBI, OHU BOCHPUHUMAIOTCS
YXOM U NPeo0pa3yroTcs B yXe B HEPBHbBIE UMITYJIbCHI.

3. B HayuHOM 3HaHHMH 3BYK paccMaTpWBaeTCs Kak KOJICOAHWs YacTHIl B YINPYIHX cpenax,
pacrpocTpaHsonecss B (GOpME MNPOAOJIBHBIX BOJH, YacTOTAa KOTOPBIX JIKHT B Tpejaesax,
BOCIIPMHMMAEMbIX 4EJIOBEYECKUM YXOM, T.€. B cperHeM oT 16 1o 20000 I'y (1 'y — 1 xonebanue B
CEKYHIY).

4. 3ByK TOpOXIAeTCs MEXaHMYEeCKUMHU KoyieOaHusaMmu. OJHAKO HJis TOro, 4TOOBI ATH
KojeOaHusi CTalM CIBIIIHBIL, OHU JOJDKHBI IPOUCXOJUTh B KakoW-HUOyIb cpene: BO3AyXe,
AKHJIKOCTH WM TBepJIoM Teine. brnaronaps cpeze 3Byk KoJieOaHUH MOXKET JOCTUYb yXa CIyIIaTels.
Konebanus Moryr ObITh MpPaBMIIBHBIMU, TO €CTh, JPYTUMH CJIOBaMH, OOBEKT CO3JAET B cpele
BOJIHBI, CIEAYIOUIME Yepe3 CTPOro ONpPEJEICHHbIE BPEMEHHBbIE MPOMEXYTKH. B sTom ciyuae
pe3yJbTaTOM SIBISIETCS MENOAWYHBbIA 3BYK. OJHAKo, eciu KojeOaHus HENpaBUIbHBIE, TO HX
BO3JEHCTBUE HA HAIIM YIIM JOCTaBISAET IOpasfo MEHBIIE YIOBOJBCTBUA. 3BYK, SBISIOLIMMNCS
Pe3yabTaTOM MOJIOGHBIX KONeGaHHi, HAa3BIBAETCSA MIyMOM-®,

5. 3ByKOM Ha3bIBalOTCAd MEXaHUYECKHE KOJeOaHUs BO3/lyXa, BOCIIPMHUMAEeMble OpraHaMH
ciyxa. Bo3nyx BuOpupyer - ObICTpo KojeOinercss B3ai-BIEpen - NMpH JBUKEHUH B HEM JIOOOTrO
oObekTa. Hampumep, yaapsis B OyOeH, Mbl 3acTaBisieM BUOpPHUpPOBATH TYro HATSHYTYIO KOXY,
Koje0aHusi KOTOpPOW MepedaroTcsl MOJIeKyjJaM BO3ayXa. B Bo3ayxe BO3HHMKAOT 3BYKOBBIE BOJIHBI,

CIBIIIMMbIE HaMH. BenuumHa 3BYKOBBIX BOJIH MOAAACTCA HU3MCPCHHUIO — YCM OOJIBIlIE OHU IO

16 [To marepuanam Jlerckoii sHmuKIONeAMH https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [1o Mepe ynaneHust oT 00beKTa 3By4aHusi BOJIHbI TEPSIOT CBOIO CUITY,
TI03TOMY MBI TLI0XO CJIBIIIMM 3BYKH Ha GONBIIOM PACCTOSHUU',

6. 3ByKk — ¢usmueckoe sBIEHUE, MPEACTABIAIONIEEe COOOW paclpoCTpaHEHUE B BHJIE
YIIPYTUX BOJH MEXaHUYECKUX KojieGaHuil B TBEPIOM, SKUAKOH MM ra3006pasHoit cpemne™®.

3aoanus:

1. Ha3oBuTte, 0 4eM roBOpHUTCS B K&XKIOM (hparMeHTe TEKCTA.

2. O0bsicHUTE, KaKas TJIaBHAsI MBICIh 00bEUHSIET 3TH (PparMeHThI TEKCTA.

3. HazoBwure, 4T0 HOBOTO BBI y3HAIN U3 TEKCTA.

4. HaiinuTe B KaX10M (pparMeHTe TEKCTa OOIIHE CII0OBA, KOTOPHIE XapaKTEepU3yIoT pusmue-
CKOE SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHHUE OOIIEMY TEKCTY.

6. ChopmynupyiiTe BONPOCH K OOIIEMY TEKCTY, KOTOpPbIe HAauMHAIOTCS ciioBamu: «Urto?
T'ne? Kak?»

7. HaiinuTe B TeKCTE XapaKTEPUCTUKHU MTPABWIBHOTO M HETIPABUIIBHOTO 3BYKA.

8. Briaenute B Kaxx oM (1)parMeHTe TEKCTA KIIFOYEBOC CJIOBO, XaPAKTCPU3YIOLICC 3BYK.

9. Ompenenurte Ha3HAYCHHUE TPEACTABICHHOW HHPOPMALINH.

Tema 2. Illym u e2o 8o30elicmeue Ha Ue06eKa

Texcm 0na umenusn

3ByK (3ByKOBasi BOJIHA) — 3TO BOZHUKHOBEHHUE U pacCIpOCTpaHEHUE KoJieOaHUI B KAaKOM-TTHO0
BellecTBe, OyAb TO BO3AYX, XKUJAKOCTh WM TBepaoe Teno. Ecim Obl Ha Jlyne ObuiM >KuBbIE
CYIIECTBa, CIIyX MM HE MOHaao0uics Obl, Tak Kak Ha JIyHe HeT atmocgepsl, a B 0€3BO3IYLIHOM
IIPOCTPAHCTBE 3BYK HE PaclpOCTpaHsIeTCs.

W3nmyyaroT 3BYKOBBIE BOJHBI KOJEOJIOLIMECS Tena: CTPyHa, KaMEpTOH (€CiIM MO HUM
YIapUTh), TOJOCOBBIE CBSI3KU YEJIOBEKA U )KUBOTHBIX, KPbUIbSI HACEKOMBIX.

3ByKOBasi BOJTHA XapaKTEpHU3yeTCs 4acTOTOW M JUIMHOW BoyHBL. Korma moj Bammm yxom
3YAUT KOMap, BbI CIBIIIMTE 3BYKH BBICOKOM YaCTOTHI, @ KOT/la T'yIUT LIMENb, TO CIBIIIUTE 3BYKU
HHU3KOM YaCTOTBHI.

['osiocoBoii ammapaT uenoBeka, Kak M JF000H MCTOYHMK 3BYyKa, NEPEAaeT JHEPruio B
OKpY>KaloIlylo Cpely, HO 3Ta 3Heprusi oueHb mana. [IpencraBbTe cebe, YTO BBl Ha CTAJAMOHE, I/I€
OJTHOBpeMEHHO TroBopsaT U kpudaT 10000 yemoBek. M eciau mpeBpaTUTh NMOTOK JHEPIUU 3THX
rojJOoCOB B DJJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAaMIOYKY MAaJeHbKOTO JJIEKTPUYECKOTO

¢donapuka. s ycuiieHus ¢1aboro 4eaoBeYeCKOro rojoca NpUuxXoIuTcs MPUIYyMBIBATh Pa3INUHbIe

17 111. Konnonu «Bbonpmas sHumknoneaus LlkonsHuka». M.:Machaon, 2018, 256 c.
18 LII. Tonamuna. 3Byk // ®usnueckas sunukiaoneaus : [B 5 1.] / I pen. A. M. IIpoxopos. M.: CoBeTckas SHIUKIIO-
nenust (T1. 1—2); Boapmas Poccuiickas suiukmoneaus (Tr. 3—75), 1988—1999.

43



ycrpoiictBa. OOHUM M3 APEBHEHIINX TaKUX YCTPOWCTB sABisgercs pynop. Celuac HCIONb3YIOT
COBPEMEHHBIE aKyCTUUECKUE YCTPOICTBA.

JagaiiTe ompenenum, 9To Takoe IIyM, U y3HAEM KaK MOXKHO OoJibIe 00 3TOM (hHU3HUECKOM
sBiieHnd. Ha GbITOBOM ypOBHE IIYM — 3TO 3BYK, HE HECYIIMii mose3Hoi undopmanuu. s modoro
¢u3nka mym — 3TO KoseOaTelnbHBIH Ipolecc. 3aMep YpOBHS IIyMa H3MEpSieTCsl ClielualibHbIMU
npubopamu — 1rymoMepamu. COBpPEMEHHBIM TEXHOJOTHYHBI MHp COJEPKUT MHOKECTBO
HMCTOYHUKOB ITyMa. DTO: pa3IMYHbIC BHJIBI TPAHCIIOPTA, 3BYKH pa0OTHI KaKMX JTUOO YCTPOWCTB WIIH
o0opynoBaHusi, 3ByKOBasi ammapaTypa U Tak jAajnee. BoT BapuaHThl pacmpeleneHus HIIyMOB IO
MPUPO/IC€ BO3HUKHOBEHHUS: MEXAaHMYECKHE — 3BYKH, BO3HHMKAIOUIUME IpU padoTe pPa3IUYHBIX
MEXaHU3MOB; a’poauHamMuueckue. Croa BXOIAT IIyMbl, BOSHUKAIONIME IPHU B3JIETE CAMOJETa;
THUAPABIMYECKHE. OJTH IIyMbl Mbl CJBIIIUM MPU HEUCIPABHOCTSIX B POJHOM BOIOIPOBOJIHOM
CUCTEME: pEe3KHMW mepenaj [JaBJI€HHUS B CHUCTEME MOXET BbI3BATh THAPOYHAp, KOTOPBIN
BOCIPUHUMAETCSl KaK PE3KUi, HEMPHUATHBINA IIyM; 3JIEKTpOMarHuTHele. Bo3Hukawotr npu padote
YCTPOWCTB U MPHUCTTOCOOTIECHUH.

Ox0 — (¢u3MUecKoe SBJICHHE, KOTOPOE 3aKIIOYAeTCs B MNPUHATHH HAOIIOAATEIIeM
OTPaXEHHOM OT NPENSATCTBUM BOJIHBL. JXO — 3TO TO K€ CaMO€ OTpaXKEHHUE, TOJbKO B 3€pKaje
OTpa)kaeTcsl CBET, a B ciyyae 9xa — 3BYK. JIto0oe mpemnsaTcTBUEe MOKET CTaTh OTpa)kaTelleM s
3ByKa. UeM pe3ue, OTpBIBUCTEE 3BYK, TEM 3X0 OTYETIIMBEE. JIydlie BCEro BbI3BaTh 3X0 XJIOMAHBEM B
Jmagony. HU3kuil My»KCKOM roJIOC OTPa)X)aeTcs MIOX0, a BBICOKUM rOJ0C 1a€T OTYETIUBOE 3XO.

3aoanusn:

1. Ha3oBUTE UCTOUHUKH 3BYKa, YIIOMSHYTHIE B TEKCTE, B TOM MOPSAKE, B KAKOM OHU B HEM
BCTPEYAIOTCA.

2. «Ay-y-y-y», - KpUYUM MBI , 3a0JyIUBIIUCH B Jiecy. «UTO HaIphIBaeUIbCA?» - OTBEUACT
HaM 3X0. OOBICHUTE, MOXKET JIU TaKOE OBITH?

3. JlaiiTe Ha3BaHUE OMBITY 10 (pHU3UKe MO ero onucanuio. [I[poBennuTe 3TOT OMBIT.

Bo3bMHTe TOHKOCTEHHBIN CTEKISTHHBINA OOKall Ha HOXKKE. XOPOIIIO BEIMOKWTE PYKH C MBLIOM.
3areM, cierka HaMOYMB YMCTOM BOJOW MajbIlbl MIPABOW PYKH, MOCTaBbTE OOKAI Ha CTOM, a JIEBOM
PYKOH KPETIKO JIEPKUTE €ro 3a HOKKY. YKa3aTeIbHbIM MaJbLIEM MPABON PYKH HAYHUTE BKPYTOBYIO
BOJIUTH 110 Kparo Ookasa. Yepe3 HECKOIBKO CeKYH/T BbI YCIIBIIITUTE MEJIOJUIHBIN 3BYK. 3BYK HE OyeT
MPEeKpaIaThCs, TOKa BBl BOAMUTE MAJbIEM IO Kparo Ookana. Eciu 3To y Bac ycrenrHo moiay4uiioch,
HaselTe B OOKaI YUCTYIO BOJY, HEMHOTO HE IOXOMS JI0 Kpasi, U MPOJ0JIKANTE BOJUTH MalblieM. Bo
YCIBIIIUTE 3BYK HAMHOTO HUXE TOTO, KOTOPHIA ObuT Oe3 Bozwl. [Ipomonkas KpyroBele JABUKCHUS
MajbplleM, TOCMOTPUTE Ha TIOBEPXHOCTh BoAbl. Ha Helt oOpa3oBanmuck ManeHbkue BOJIHBL. OHU
MIPOU30IIN OT KOJEOTIOMIMXCs, 3BYJaIlIUX CTEHOK Ookamna. Terneph HAYHUTE MOCTETICHHO YIAlATh

BOAY MAJICHBKHUMU IMOPHUSIMHU. 3By1( MNOCTCIICHHO IMOBLIIIACTCA, U CaMBbIil BBICOKUM 6y,Z[CT Yy IyCTOTroO

44



CTaKaHa.

4. IlpounTaiite oTpbiBOK U3 ckasku JDx. Pomapm «/[KenbcOMMHO B CTpaHe JIKELOBY.
BosmoxHo 11 Takoe B aelicTBUTeIbHOCTU? OTBETHTE HA BOMPOC CIOBAMM U3 TEKCTA JUISl YTCHHUS.

...On nabpan nonnyro epyosb 6030yXd, KAk 3mo 0enarom 6000a3bl neped NocpyliceHuem 8
800y, CIOJCUTL PYKU PYHOPOM, UX KO pmYy, Ymoobbl 36VK OECNPensimcmeeHHo noulell 8 HyHCHOM eMy
Hanpaenenuu, u npoH3umenvHo Kpukuyl. byov na Mapce u na Bemnepe owcumenu, obnadarowue
CILYXOM, OHU, BEPOSAMMHO, YCavblulanu 6wl 2onoc cenvcomuno. [Jocmamouno eam ckasamv, Ymo
30aHUe NOWAmHYI0Chb, CLO8HO NPOHECCs YUKIOH. Yepenuysl ¢ Kpbluuu 1 neyHol mpyovl CMbLIO, KaK
NYWUHKY. 3ameM, HAYUHAsl C 8ePXHE20 IMAHNCA, CIEHbl HAKPEHUNUCH, 3A0PONCATU U CO CIPAUUHbIM

2DOXOMOM PYXHYIU GHU3, 3ANOIHASA PO8 U pa30pbl32U6ads 600 6 pa3Hble CIOPOHDL... »

Tema 3. Booa. Ynukanvnocmo 600bt

Texcm o umenusn

OxkeaH, TOKPHIBAIOIIUI MOYTH BCIO HAIly TUIAHETY, — 3TO BojAa. TyuH, objiaka, TyMaHbl — 3TO
Toxke Bojaa. beckpaitnue jeasiHpie MPOCTOPbl APKTUKA U AHTapKTHbI, CHETOBBIE BEPIIUHBI TOP —
3TO TOXE Boja. Boja — camoe yauBUTEILHOE BEIIECTBO HA CBETE.

Cyaure camu.

Bce Tena mpu HarpeBaHUM PACIIMPSIOTCS, MPU OXJAXKIACHUU — CXKUMarTcs. Bcee, kpome
BOJBI. bpochTe TBEp/bIii KyCOUYEK CBHHIIA B UKW CBUHEIl, © OH YTOHET, TaK KaK OH IUIOTHEE
KHUJIKOTO, KaK U TIOJaBJIsItoIee OOMBIIMHCTBO APYrux BemiecTB. A Bona? Tepaas Boja — e, UMeeT
IJIOTHOCTh MEHbIIIE, TO3TOMY JIbJMHBI CHOKOMHO IJIBIBYT IO MOBEPXHOCTH peku. Pacmmpenue
BOJIbI TIPY OTBEPJCBAHUU BBI3BIBAET Pa3pyIICHUE TOPHBIX MOPOJ. 3aTeKasl THEM B TPEIIMHBI CKal,
BOJIa HOYBIO 3aMeP3aeT U OT/AEISAET KYCKH MOPO/IbI.

Bopa sBisiercst xopommm TeronocuteneM. [loatomy temnoe teuenue ['onbpcTpum Bruser
Ha norony B EBpone.

Bona tpebyeT orpoMHOT0 KOJIMYECTBA TEIUIOTHI JIsi CBOETO UcmapeHus. BoT modyemy tawm,
r7Ie MHOTO BOJIBI, JaXKe IOJ] MAJSIIIAMH JTydaMU COJIHIIA ObIBAaeT HE O4YeHb >kapko. Eciu Okl He 3Ta
0COOEHHOCTH BO/JIBI, TO OJIMH 33 JPYTUM BBICOXJIM OBl MEJIKHE BOJJOEMBI, TOK/Ib HCTapsyics ObI elle B
BO3JIyXe

Henapom Boma — €IMHCTBEHHOE BEIIECTBO, MOJYUYMBIIEE OT YEJIOBEKAa TaKOE€ MHOXKECTBO
nMeH. TBepyro BoJly UMEHYIOT JIBJIOM, TPaJoM, CHETOM, BOJIY B JKHJIKOM COCTOSIHUHM — COOCTBEHHO
BOJIOM, POCOM, JTOKIEM, TYMaHOM, a B Ta3000pa3HOM — TTAPOM.

YacTuiiel, 13 KOTOPHIX COCTOUT BOJA, PACIOJIOKEHBI OIU3KO APYT K APYry. Mexay HUMH
JEUCTBYIOT CHJIbI IPUTSKEHUSI U OTTAIKUBaHUsA. MIMEHHO M3-3a EHCTBUS CUJT OTTAJIKMBAHUS BOJA

SIBJISIETCS] HEC)KMMaeMoil. TakuM e CBOMCTBOM 00J1a/1af0T APYTHUE KUTKOCTH.
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3aoanusa:

1. [TpoBenute onbIT N0 onucanuto: «IloBeaeHne NByX Kamneiby.

IToaroroBeTe A1 3TOrO OIbITA CTEKISHHYIO IUIACTUHKY. XOpOILIO €€ BBIMOWTE MBUIOM U
Terion Bogou. Korna oHa BBICOXHET, IPOTPUTE OJHY CTOPOHY BAaTKOM, CMOYEHHOW B OACKOJIOHE.
Huuem noBepxHoCTH HE KacalTech, OEpUTE IUIACTUHKY TENEPh TOJIBKO 3a Kpasl.

Bo3bpMuTe Kycouek riaakoil 6emoil OymMmaru u HakamaiTe Ha HErO CTEapUH CO CBEYH, YTOOBI
Ha HEM IIOJIy4WIaCh POBHAs INIOCKAsl CTEapUHOBAs IIJIACTUHKA.

[Tomoxure psAIOM CTEapUHOBYIO M CTEKISHHYIO IUIACTMHKHM. KalnHWTE W3 NHMIIETKH Ha
KOKIYI0 U3 HUX 10 MAJIEHBKOM Karuie BoAbl. Ha cTeapuHOBOM IIIACTHHKE MOIYYHUTCS MOJIYIIApUe
JMaMeTpOM NPUMEPHO 3MM, a Ha CTEKJISHHOHM IUIAaCTMHKE Kamuisid pacreuercs. Ternepb BO3bMHUTE
CTEKJISIHHYIO IIACTUHKY M HakJoHuTe ee. Kams yke um Tak pacTekiach, a TEHepb OHA IOTEYET
nanpiie. Jlpyras ke Kamist OyAeT KaraThCsl IO CT€apUHy IpU HAKJIOHAX IUIACTMHKH B pa3Hble
CTOPOHBI.

2. Ha ocHOBe yBUJICHHOTO CJIeNIaiiTe [Ba PUCYHKA: KaIUIs HA CTEKJISTHHOM TUTACTHHKE U KaruIs
Ha cTeapuHOBOW TutacTHHKE. OOBACHHUTE, YeM OTJIMYAIOTCS J1Ba pUcyHKa. Kakoil MOXHO crenaTh
BBIBOI?

3. HaiiuTe 1 moquepkHUTE JIMLIHEE CIIOBO B pAxy. OObsiCHUTE CBOE pelleHne: TyMaH, HHew,
00J1aK0, MBUTB, TPAJ], BOASHON map.

4. BommonHute paboty no omnucanuto. [Ipunymaiite HasBanue ans onbita. Jlaiite oTBET Ha
BOINPOC, NMPHUBEIEHHBI B TEKCTE, BOCMOIb30BABIINCH PU HEOOXOAMMOCTH MHBIMM MCTOYHHUKAMU
HMH(pOPMAIHH.

Hanelite no xpaeB Boabl B cTakaH. HauHuTE OCTOPOXKHO ONyCKaTh B BOJY KONEWKHU: Jy4YIlle
BCEr0, €CJIM OHU OyIyT COCKalIb3bIBAaTh 10 CTEHKE CTakaHa Ha JIHO. PaHO MM MO3/1HO BBl YBUIUTE,
YTO BOJA «BBLIE3ACT» U3 CTAKAHA U HE IEepeIuBaeTcs yepe3 Kpau... [Iponomkaite KuaaTh MOHETBI.
Ckonbko ux OyJeT BCero B CTakaHe, I0Ka, HAaKOHELl, BOJa He HAaYHET NepeTekaTs uepes kpait? Kakoit

BBIBOJ MOKHO CJ€JIaTh U3 3TOT'O onkiTa?

Tema 4. Yenexucnwtii 2az 6 npupooe u e20 3Hauenue
Texcr 111 YTeHUs
[laBaiiTe pacCMOTPHM CBOMCTBA BELIECTBA, C KOTOPBIM KaXKJIbII U3 HAC BCTPEUYAETCS KAXKIbII
JeHb. OJTO yrJIeKucnbli ra3. B ra3oo0pasHOM COCTOSSHUM OH CYIIECTBYET NpU OOBIYHBIX
temneparypax. OH COIEpPKUTCA B BO3JYyXE, BBIACIAETCA B IIPOLIECCE JBIXAHUS JXKUBOTHBIX U
pacteHuid. [1y3bIpbKy TMMOHANA — TOT CaMbIi YIJIEKUCIIBIN T'a3.
[Tpu MOBBILIEHHOM JJaBJICHUH 3TOT I'a3 MpeBpaIlaeTcs B )KUIKOCTh (KUKas yriekucinora). B

MHUILIEBOM MPOMBIINIJICHHOCTHU HCIIOJIB3YCTCAd KaK KOHCCPBAHT U o003HayaeTcs Ha YIIAKOBKEC TI0J

46



kosoMm E 290, a Takke B Ka4ecTBE pa3phIXJIMTEIS TECTA.

ITpu cunpHOM oxnaxaeHuM (1o MuUHYC 78,5 rpaaycoB llenbcus) OH KpUCTAUIM3YeTCS U
CTAHOBUTCSI TaK HA3bIBAEMBIM CYXHUM JIbJIOM, KOTOPBIM HIMPOKO HCIIOJIB3YETCS B TOPIOBIIE s
XpaHEeHHUsI 3aMOPOKEHHBIX POIYKTOB B pedprKepaTopax.

Vriekucnslii ra3 He UMeEeT 1IBeTa U 3arnaxa. B oObIUHBIX YCIIOBHSX OH HE UMeeT U BKyca. OH
HE MOAJEPKUBAET TOPEHUE, TOITOMY €0 MCIIOJIb3YIOT B OTHETYIIUTEIISAX.

VYTIEeKUCIbIiA Ta3 CONEPKUTCS B MOJE3HBIX MCKOMAEMBIX: yriie, He(TH, Topde, N3BECTHSIKE.

OCHOBHBIMU HMCTOYHUKAaMH YIJIEKUCIIOTO ra3a, CBA3aHHBIMHU C JAEATENBbHOCTBIO YEJIOBEK,
SIBJISIIOTCSL:

* TMPOMBINUICHHBIC BBIOPOCHI, CBA3aHHBIE C MIPOIIECCAMU CTOPAHUS;

* aBTOMOOWJIbHBIN TPaHCHOPT.

3aoanusn:

1. BomonHute  OmBIT, cAedailTe M 3alUIINTe BbIBOJA, BOCIOJb30BABIIUCH  IPU
HE0O0XO0AMMOCTH MHBIMH NUCTOYHUKAMU HH(POPMALIUH:

3arogHUTE IJIACTUKOBYIO OYTBUIKY BOJOH JOBEpXy W IUIOTHO 3aBUHTHTE IPOOKY.
[TompoOyiiTe cxxarh OyThUIKY. Temeps mompoOyiiTe ckaTh OYTBUIKY € Ta3MpPOBAHHOW BOJOW WIIM
auMoHa oM. YTo Bbl 3aMevaere?

2. 3anonHuTe TabIuIy:

HaszBanue BeniectBa I'ne ucnosnp3yercst

VYriekucnpi ra3

Cyxoit nent

Kunkas yriekuciora

Tema 5. 3emns, enympennee cmpoenue 3emau. SHAKOMCMEO ¢ MUHEPAIAMU, 2O0PHOTL
nopoooit u pyooit.

Texcmol Ona umenua:

Texker 1

Bbl yxe MHOroe 3Haere 0 CTpoeHMM BceneHHOW, O ABMXKeHUM Iu1aHeT BOKpyr CousiHOna.
OpnHOM U3 3TUX IUIAHET sIBIIAETCA 3eMis. 3eMilsl — TpeThd IutaHeTa oT CojHIa, HO U €JUHCTBEHHAA
noka rutaHera B COJHEYHOM cHCTeME U U3BECTHOM BceneHHOM, Ha KOTOPOM MPOXKUBAET pa3BUTAs
dbopma xu3HU. MBI )KMBEM Ha YHHKAJIbHOM TUTAaHETE, TaK KaK Ha HEW €CTh BOJA. 3€MHBIC OKEaHBI
3aHuMaT npuMmepHo 70% Bceil moBepXHOCTH, a B MIyOMHY yxonsaT Ha 4 kM. B xuakoit popme
IpecHas BoJa HaXOAUTCS B peKax, o3epax 1 B (hopme arMochepHOro BOJSHOrO mapa,

3emuist MHOTOCIIOHA (puc.1).
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Buemnuii cioii npencrasieH
KOpou. Ero 3anoyiHsa0T OKEaHU4YECKUE

BHyTpeHHee cTpoeHve 3emnu P

OaccellHbl W KOHTHUHEHTHL. 3eMHas

Kopa 3aHuMaer 5-75 kM. Hawuboree

ManTua IUIOTHBIE ~ YacTH  MpPSYyTCS  TOJ

KOHTHMHCHTaMH, a TOHKHC — IIOJ

Anpo 3emHan kopa

okeaHamu. Tenepb AaBaiTe H3YyYUM
coctaB 3eMiIM IO CJOSM: Kopa,
MaHTUsL, SJIPO.

3emMHass  Kopa  COJEPXKHUT

TaKHUC  OJICMCHTBI KaK: KHCIOPOA

(47%), xpemumii (27%), amomunamii (8%), Pucynox 1

xene3o (5%), kaneuuit (4%), u o 2% marunusd, kanus 1 Hatpusi. OHa co3/laHa B BHJI€ TUTAHTCKUX
IIJJACTUH, KOTOPBIE IBUTAIOTCS MO KUAKOM MaHTuu. Jlanee, TonmuHowo B 2890 kM, pacmnojaraercs
MaHTHA. OHa MpeIcTaBlIeHa CHIIMKATHBIMU TIOPOAaMH, OOTaTBIMU Ha MarHUi U jKeJe30.

Buytpu 3emnn pacnosiokeHo aapo. MHTepecHO, 4TO OHO COCTOMT M3 ABYX MOJOBUHOK:
BHYTpeHHee (TBepnoe) ¢ paauycoM B 1220 KM OKpYKEHO BHELIHUM (KHAKOE — CILJIaB HUKENS U
xKees3a) ¢ TOMIUHOK B 2180 km.

[Tnomane moBepxaocTH 3emiu coctapisieT 510 072 000 kBaapaTHBIX KIIIOMETpOB. V3 Beeit
3TOM momaau Tonbko 29,2% otBeneno Ha 3emumo, a 70,8% mokpeiTel Bojmoro. To ectb, Ha
noBepxHOCTh oTBoAUTCS uiib 149 000 000 kBagpaTHBIX KMIIOMETPOB.

Bnepsbeie maccy 3emnu onpenenuin motiaanackuil noxkrtop H. Makenun B 1774 rony. Ilo
pe3yiabTaTaM BBIYMCIICHHI, Macca IJIaHeThl cocTaBuia 5,879 CEeKCTUIUIMOHOB TOHH. B HacTosiee
BpEMS 3TOT MOKa3aTellb COCTABIAET 5,976 CEeKCTUIUIMOHOB TOHH (MpUOIU3UTENbHO 6-1024 KT).

Paccmorpum coctaB 3emHOM KOpbl. Camblii HMDKHUW CIIOM 3€MHOM KOPBI COCTOHMT W3
0asasibTa. DTO TEMHO-CEpbIii KaMeHb. BynkaHbl, u3Bepras jaBy, BMECTE C HEil BHIOpAchIBalOT Ha
MOBEPXHOCTh UMEHHO 0a3aJibT.

Crnenyrommii cioil — rpaHuT. JTO TBepAasl TOpHas 3€pHUCTas IOpPOJa, COCTOUT M3 KBaplia,
ITOJIEBOT'O IIIIATa U CIIOABL. ['paHUTHBIN CIOKW UMEETCS TONBKO B TOM YacCTH 3€MHOM KOpBI, KOTOpas
HaXOJUTCs oA Matepukamu. [1og MOPCKUM THOM CJ10sI TPAaHUTA HET.

Crenyromuii c10it — ocajiouHble TOpHbIe TOPoAbl. OHU CO3AAI0TCS IMyTeM IpeoOpa3oBaHUs
opraHMyeckux BeulecTB. Hampumep, kaMeHb M3BECTHSK 0Opa3oBaH M3 pakymek. K ocanouHbiM
MIOPO/IaM OTHOCSITCS YrOJib, IJIMHA, IECOK.

[Tocnenuuit cnoit —3emnus. [la, Ta camas 3emis, KOTOpYIO Mbl 0OpaOaThiBaeM B HaJeX[e

MOJTYYUTh OOTaThIid yporkai. TosuHa 3eMHON KOPBI KoJieoneTcst oT 5 10 70 kM.
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3aoanua:

1. 3anonHuTe TAONMILY, UCTIONB3YS HHPOPMALIUIO, COAEPIKALTYIOCS B TEKCTE.

HazBanme CJIOEB, U3 KOTOPBIX COCTOUT 3emirs Kakne xumMudeckue 371eMEHThI COACPKUT

2. Ilpuaymaiite 3aroioBOK TEKCTa.

3. BemmonmnuTe nBa pucyHka. Ha ogHOM M300pa3uTe CTpOEHUE 3€MHOUM KOPBI (CIIOH) TOJ
OKEaHOM, Ha BTOPOM — CTPOCHHE 36MHOU KOPHI 101 MaTeprukoM. OOBSICHUTE, KaK Oy yT OTINYAThCS
PHUCYHKH.

4. Ha3oBure, Kakue BEIECTBA U3 COCTaBa 3€MHOI KOPBI U JI YEro MCMOJIb3yeT YEJIOBEK B
CBOCH KU3ZHEEATEILHOCTH.

5. Kakue nmoHsATHS U3 TEKCTA, OTHOCSIINUECS K CTPOCHHUIO 3eMJIH, BaM yKe ObLIM N3BECTHBI.

6. HazoBuTe 13 TEKCTA TPH MOHATHSA, C KOTOPBIMH BbI BCTPETHIIUCH BIIEPBBIE.

Texker 2

B npupone HacunuThIBa€TCA OTPOMHOE KOJIMYECTBO MUHEPAIOB M FOPHBIX nopoA. /[ns toro,
9TOOBl TOOJIMKE TMO3HAKOMUTCS C WX MHOTOOOpa3HBIM MHPOM, COBCEM He 005S3aTelbHO
OTIPABJIATBCSL B IIOXOZA II0 TOPHBIM cHCTeMaM Wid paBHUHAM. COBPEMEHHOMY 4YEIIOBEKY
JOCTaTOYHO MPOCTO MPOTYJIATHCSA 10 POJHOMY TOPOAY U BHUMATEIbHO OTIIALETHCSI BOKPYT.

Joporu, 31aHus1, CTAaHIMKA METPOIIOJIUTEHA, SKCIIOHATHI XYJI0KECTBEHHBIX MY3€€B — BE3JE
MO>KHO OOHapYy>KUTh FOpHBIE MOPOJBI U MUHEpaibl. B crienuanu3npoBaHHBIX MUHEPAIOTHYECKUX U
TEOJIOTHYECKUX MY3€sIX MOXKHO TIOJYYUTh TINyOOKHE 3HAHMSA 10 TEOJOTMM M OJHOBPEMEHHO
MOJIF000BATHCSI KPAacOTOM PelKUX MPUPOIHBIX 3KCIIOHATOB. HauHeM ¢ MHMHepasoB — MPHPOJIHBIX
oOpa3oBaHMii, 001a1al0IUX OTHOCUTEIBFHO MPOCTHIM M OJTHOPOAHBIM CTPOEHHEM. MuHepasorus —
HayKa O MUHEpalax — OJHA U3 JPEBHEHIIMX IE0JIOTMYECKUX HayK. MHUp MHMHEpPasoB HACTOJIBKO
MHOTOJIMK, YTO CYIIECTBYEeT HEOOXOAMMOCTh B MX KJIacCU(UKALUU MO pa3HbIM IpPHU3HAKAM.
MuHepaibl, COCTOAIINE U3 OAHOIO XMMHUYECKOTO 3JIEMEHTA, HAa3bIBAIOTCA «CaMOpPOJHBIEY». Bce BbI
MUIIeTe UM pHUCYyeTe MPOCThIMU KapaHaamamu. ['pudens y HUX cienaH W3 MUHepana rpagur.
Xumunyeckas gopmyna 3toro muHepana — C. Takoi xe ¢popmMyioil obnagaeTr MuHepas, 3a MHOTHE
CTOJIETHSI CTABIIUI MOMYJIIPHENILINM U TOPOTMM JParolieHHbIM KaMHEM. DTO MUHEpa aamas!

K cnenyroomeill rpymnmne — OKCHAOB M THIPOKCHIOB — OTHOCHTCA OJUH U3 CaMbIX
pacnpocTpaHEHHBIX B 3eMHOI Kope MUHepaioB — kBapll . KBapil ierko HaliTu Ha Oepery peku Ui
o3epa, OOHApYXHUTh B Kyde CTpOMTENbHOro meOHs. Ho 3TOT HeB3pauyHbIM, MPO3padHbId WIH
MOJIOYHOTO IIB€Ta «KaMyllek» HuMmeeT Oonee 15 pa3HOBHIHOCTEH: HCKpPAIIMICS aBaHTIOPUH,
CIIOMCTBIA TOJYAPAroleHHbIM arat, (UONeTOBBIM aMeTHUCT, peayalIni Mpo3pavyHEeUIINiA TOPHBINA

XpYyCTaJlb, YEPHBI MOPUOH, IIPA3EM I'yCTOI'0 3€JI€HOT0 OTTEHKA, IBIMYATBIA payXTomas3, TMMOHHBIN
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MOJYAPAaroUeHHbId NUTPUH WIM HAIlOMUHAOIIMKA IJ1a3 KOLIKW KOIIA4yWil Iia3. bonbIIMHCTBO U3
Pa3HOBUJHOCTEM KBaplia OTHOCATCA K TOJAEJNOYHBIM WJIM TMOJYAPAroleHHbIM KaMHSIM |
HCIIONB3YIOTCS B FOBEJTUPHOM JIETIE.

K rpynmne okcugoB OTHOCUTCS MUHEpAJ, CIIOCOOHBIN 3aCTaBUTh CTPEIKY KOoMIaca, OemeHo
BEPTEThCS TO Kpyry. OTO MHUHEpal MAarHeTUT WM MarHUTHBIMA Jkene3HsK. OCOOHSIKOM B
KJacCU(UKALMU CTOAT OpraHUYecKWe MUHEpanbl (KajJbIMT), JHIICHHbIE KPUCTATHYECKOM
CTPYKTYphl. K HUM OTHOCSATCS )XeMUyr U sHTapb. JKemMuyr — 3TO €MHCTBEHHBIN U3 HOBEIUPHBIX
MaTepUajIoB, OOpa3ylIIUNCS B Tel€ MOJUIIOCKOB M BIIOJHE BEPOSITHO, OAMH W3 JAPEBHEHIINX
KaMHEMW, UCII0JIb30BAaBLUIMNXCS B KAUECTBE YKPAIIECHMUSL.

Hpyroii MuHEpas 3TOM rpymHIibl UMEET MHOTO MOATUYECKUX HA3BAHUM — «TOPSLIUNA KaAMEHb,
«1ap COJHLA», «CIE3bl MOps». DTO SHTapb WM HUCKomaemas cMmoia. B Kamisix sHTapss MOXHO
OOHapyXHUTh Yelrylo pbi0, 0abouyek W ApeBHUX KYKOB. M3 sHTapsi Oblia BBIMOJIHEHA OTAETKA
JIEr€HIApHOM fIHTapHOM KOMHATHI B JIETHEH PE3HJICHLIHMHM POCCUMCKHMX HMMIlepaTtopoB B Ilapckom
Cerne.

Kak e oTnmuuuTh OAMH MHHepan oT japyroro? B »ToM Bam momoryr ocoObie
JIMAarHOCTHYECKUE TMPHU3HAKHU: BHEIIHUI BHJ] MUHEpayia, €ro IBET, OJECK, TBEPAOCTh U JApYTHe.
OcCoOBIX CBOWMCTB WJIM TUArHOCTUYECKUX MPH3HAKOB Y MUHEPAIOB JTIOBOJIBHO MHOTO. [103TOMY MBI
pPaccMOTpPUM TOJBKO T€, KOTOPHIE JIETKO OINpPEAENuTh, HE 0o0yiajas ClelualbHBIMU 3HAHHUSIMH B
MUHEPAJIOTUH.

Bo-nepsbix, nper. llBer MuHepana — mepBoe, uTo OpocaeTcsi HaM B ria3a. Hekoropble
MUHEpPaJIbl MOTYT UMETh IIOCTOSTHHBIN 1IBET WJIM OTTEHOK, APYTU€ — MEHSIOT €ro B 3aBUCUMOCTH OT
npuMeceidl. Hanpumep, KnHOBaph Bcerjaa KpacHasi, a cepa — UMEeT *enTble OTTeHKU. K MuHepanam
C HEMOCTOSTHHBIM, MEHSIOLIIUMCS [IBETOM MOKHO OTHECTH yXK€ YIOMSHYThII HaMH KBapil. MHOTUM
M3BECTHBI JIparolieHHble KAMHU — KpPAaCHBI pyOUH, CUHUN candup.

He oOnamas cnenuanbHBIMM 3HAHUSIMH MOXHO OINPEAENIUTh TBEPAOCTh MHHEpasa.
W3yuaemblit MHUHepan au0O0 Iapamaercss 3TaJlOHOM W TOTJAAa €ro TBEpIOCTh HHUXKe, JH00 He
Lapanaercsi ¥ TOrJa ero TBepAOCTh Bblllle dTasioHa. HarimeHee TBepblii B 1IKajle — MUHEPAJ TaJlbK,
caMblil TBepAbIl — anMma3. Hanpumep, uenbITyeMblil MUHEpAIT LIapariaeTcs TOMa3oM, a caM [apanaer
amaTuT. 3HAYUT, HAIll MUHEpal MUMEET TBEPAOCTh, aHAJOTHYHYIO WX ONMM3Kyro KBapiyy — 7. s
OTIpeJIeNIeHUs] TBEPAOCTH MHHEpasla COBCEM He 00s3aTeIbHO MMETh 3TAJOHHYIO IIKalTy TBEPAOCTH.
MOo’KHO BOCIIOJIB30BAaThCA TEM, UTO «I0J pyKoi». Horore Ha pyke mmeeT TBEpAOCTh 2, MEAHAs
MoHeTa — OoJiee 3, cTalbLHOM HOX — Oojee 4, cTekiio — Ootee 5.

HekoTopsie MuHepalbl UMEIOT BKYC (CHIIBBHH), PyTHUe — ropAT (cepa), TpeThU — IJIABATCSA U
M3JIaI0T MPU ATOM MPUSTHBIN 3amax (sHTapb). YeTBepThie — paCTBOPSIOTCS B BOJE (TallUT), MSTHIE —

KOBKHUC (3OJ'IOTO) n T.AO. OHpe,Z[CJ'II/IB OCHOBHBLIC JUArHOCTHUYCCKUC IMPU3HAKKW MHHCpAJIa, B
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HaﬂbHeﬁIHeM MOKXHO BOCIIOJIB30BaTLCS CHpaBOLIHI/IKaMI/I-OHpeI[eJII/ITCJISIMI/I MI/IHCpaHOB nu FOpHBIX
MOPOJI, YTOOBI Y3HATH €r0 HAa3BaHKE, OCTAJIbHBIC CBOMCTBA U 001aCTH MPUMCHCHHS.
3aoanusn

1.3amojHUTE Ta6J'II/II_[y, HCIIOJIB3YA MaTCpural TCKCTA. B kJ1eTkax cTaBITCS 3HAKH «+H» H «-»

HazBanue Berpeuan He Bunen Hu Capliman V3nan Hpasurcs
MHUHEPAJOB — TaKOU pasy Ha3BaHHE CEroaHs Ha3BaHUE
Pa3sHOBHIHOCTEN MUHepal
KBapIa

2.3anoiaHuTe Ta0IHILY, UCTIONIB3YS MH(OPMALIUIO U3 TEKCTa

Hazpanwue rpymnmbsl MUHepaioB [Tpumepsl MUHEPAIIOB, CBoiicTBa 3TUX MUHEPAIOB
OTHOCSIIIIUXCSA K TPYIIIe

«CaMOPOJIHBICY

OKCHUIOOB U TUAPOKCHUIOB

OpTraHU4YC€CKUC MHUHCPAJIbL

3.CocTaBbTe QJITOPUTM JEHUCTBUN ISl ONIPEIEeNICHUs TBEPAOCTH MUHEPAJIa.

4.Pemure 3amauy: Umeetcs obpaszen; munepana. OH 1apanaeTcsi CTEKJIOM, HO caM IlapamnaeT
MEIHYI0O MOHETY. B Kakux mpejenax HaXOIUTCS 3HAYECHUE €r0 TBEPJOCTH. TBEpPAOCTh METHOM
MOHETHI U CTEKJIa HA/IU B TEKCTE.

5. 3anummuTe Ha3BaHUS TOPHBIX MOPOJ, KOTOPBIE HCIOJIB30BAIUCH MPU CTPOUTEIHCTBE B
MockBe, B TOM MOPSIAKE, B KAKOM OHU NIPUBEJICHBI B TEKCTE:

MuHepanbl ciararoT ropHble Nmopoabl. YToObI MO3HAKOMUTHCS C TEM, KaK YeTOBEK
UCIOJIb3YeT TOpPHbIE IOPOJbI, COBEPUIMM HEOOJBIIYI0 B3KCKypcuio Mo cronuie Poccuiickoit
Oenepannn — ropoay MockBe U BHUMATEIbHO TIOCMOTPUM IO CTOPOHAM. ABTOMOOUJILHBIE TOPOTH
ropojia MOKPHITH achanbToM, KOTOPBIA MPOU3BOAUTCS W3 CMECH OUTYMOB C TPaBUEM MU TMECKOM.
['paBwuii, mecok — 00I0MOUHBIE OCaI0UHbIE TOpHBIE TTOPOkL. [Iporymsemcs o KpacHoii mmomay.
Ona BBIMOIIIEHA TUa0a30M — BYJKAHUYECKON TOPHOM MOPOJIOH, IO COCTaBy ONMM3KON K 0a3ajbTy.
benokameHHble Xpambl CTOJMIBI TMOCTPOECHBI U3 H3BECTHAKA — OCAJOYHOW TOPHOM MOPOAbBI
XUMHYECKOTO WM OPTaHUYECKOTO MPOUCXokaeHus. [loctaMeHThl TaMSITHHUKOB, HA0EpeKHBIE PEKH
MOCKBBI, IIOKOJIM 3JJaHUH U TIOJIBI HA MHOTHUX CTAHIIMSIX METPO BBIMOJHEHBI U3 KUCIIOH, TIIyOMHHOM

MarmMaTu4ecKoil Mopo/isl TpaHUT pa3HOOOPa3HBIX OTTEHKOB U TEKCTYP.

Tema 6. Ammocgepa 3emnu

..Ammocgpepa oorcuensem 3emnio. Okxean, mops,
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peku. Pyuvu, pacmenus, sicugomuule, uenosex — ce
acusem 6 ammocghepe u 6aazodaps eu. 3emis
niasaem 6 6030YUHOM OKeaHe; e20 80JIHbL OMbl8aAIOM
KaK 6epuiuHbl 20p, MAaK U UX NOOHOMCUS, a Mbl
JHcuBeM Ha OHe 2020 OKeaud, CO 8cex CMOPOH UM
0X6aueHHble, HACKBO3b UM NpOHUKHymule... He kmo
UHOU, Kak ammocghepa Nokpvigaem 3eieHvblo HAuU
noJA U J1yea, numaem U HediCHulll 18emox, KOmopbim
Mbl 100YeMcs, U 2poMaoHoe, MHO208eK080e 0epeso,
3anacaioujee pabomy CONHEYHO20 Y4d, UMOOb
omoams Ham ee 8NOCIeOCMBUL. ..

K.®nammapron

Texcmol Ons umenua:

3emist okpyxkeHa aTtmocdepoil. 910 armochepy K. DrnammapuoH Ha3Bajl BO3TYLIHBIM
okeaHoM. IIo cBoemMy CTpOEHHIO BO3IYIIHBIM OKE€aH HAallOMMHAET JAOM. Y HEro TOXKE €CThb CBOU
«OTaXKU».

[TepBbiii «3TaX» — Tpomocgepa. DTOT cioil mpocTupaercs, B cpeaHeMm, 10 11 km Hajg
YPOBHEM MOps, U TEMIIEPATYPA B HEM IaIa€T C BBICOTOM.

Bropoit «aTax» — crparocgepa. On pacnonaraetcss Mexay 11-M u 55-M kM Haja ypoBHEM
Mopsi. 3/1€Ch LIAPCTBO CTYKU C MPHUOIM3UTEIBHO MOCTOSSHHOM TemnepaTypoit 40 rpaaycoB HuXke
HYJIS.

Tperuit «aTaxx» — Me3ocgepa. DTOT CI0M 3aHUMAET NMPOCTPAHCTBO MEXTY 55-M U 80-M KM
OT TMOBEpPXHOCTH 3eMiu. Bo3ayx 37ech CHIBHO pa3pekeH. XapakTepus3yeTcsi NOHMKEHUEM
TeMmIepaTypsl ¢ BbIcoTOH; MakcuMmyM (0°C) TemmepaTypbl paclookKeH Ha HUXKHEH IpaHuIle, ocie
4ero Temreparypa HauuHaet yosiBath 10 —70° umu —80°C .

UerBepThlil «3Taxk» — TepMocepa. Boznyx emie cunpHee paspexeH. 37ech HEBHJIAHHAs
xapa — 1000-2000 rpagycos Llenabcus.

[TaTeIit «dTak» — 3K30cepa, T.e. BHEUIHsS 000104Ka aTMocdepsl. BoicoTa 3toro ciost 500-
600 kM. Bo3ayx 37ech pa3pexeH ele cuiibHee, yeM B Tepmocgepe. Temneparypa Bo3ayxa, Kak U B
TepMmocdepe, 3/1ech BbICOKA U MTPOCIIEKUBAETCS CIA0BIA POCT TEMIIEPATypPhl C BHICOTOM.

Mpl KUBEeM Ha JHE BO3AYIIHOIO OKeaHa. BcneacTBue cBoell TSKECTH BEPXHHUE CIIOU
BO3/yXa, MOJOOHO BOJIE B OKE€aHe, JaBsT Ha HIDKHUE CIIOM U CXKMMAIOT UX. BO3myliHbINA CiOH,
npujeralomuid Kk 3emie, UMeeT HauOONbIIYI0 IUJIOTHOCTh. Bee Tena, Haxonsmuecs Ha 3emie,
UCIBITHIBAIOT JlaBjeHHe Bceil atmocdeprl. FEro HazpiBaroT aTMocepHbIM  J1aBIECHHEM.
ATMocdepHOe naBlieHHME yMeHbIaeTcsi ¢ BbicoTo. Tak, aTMochepHOe NnaBieHHE Ha BEPXHUX
STa)kaX BBICOTHOTO 3J]aHMS MEHbIIE, YeM Ha IepBoM dTaxe. [lyis u3MepeHHus aTMOC(epHOro

AAaBJICHUA UCIIOJIB3YIOT HpI/I60pLI. O,[[I/IH U3 HUX — 6ap0MeTp-aHep0HJ:1.
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3aoanusa:

1. IIpoBenuTe SKCIEPUMEHT M MOMPOOYHTE OOBSICHUTH HaOmogaeMoe sBieHHe «Boma B
MepPEeBEPHYTOM CTakaHe» (puc.2).

Haseiite B crakan Boay J0
camoro kpas. Ilpukpoiite crakan
JUCTOYKOM  IUIOTHOM  Oymarum  u,
npuaepxkuBas ~ Oymary — JIaJ0HbIO,
OBICTPO TEPEBEPHUTE CTAKaH KBEPXY
nHoMm. Tenepr yOepute nanoHs. Bona
U3 CTaKaHa HE BBUILETCS.

2. llaBiieHue aTMochepHOro

BO3[yxa Ha Oymary OOJbIlIe JaBlIECHUS

BOJIbI HA HEC. HpOI[OJ'DKI/ITe MIPEIAJIOKCHUE CIIOBAMU U3 OITMCAaHHA SKCIICPHUMEHTA! «Bona N3 CTaKaHa
HC BbUIMBACTCA, IIOTOMY YTO...»

3.3anosHuTe TaONIUILYy, UCIIOIb3Ys UH(OPMALIHIO, COAEPIKALILYIOCS B TEKCTE.

PucyHok 2
HasBanue cioes, 13 KOTOPBIX BeicoTa cios Hax ypoBHEM Oco0eHHOCTH N3MEHEHHS
cocTouT armocdepa MOpst TEMIIEpaTypbl

4. ITpuBenuTe MpuMepsl MPOSIBICHHS aTMOC(HEPHOTO J1aBJIEHUs BOKPYT Hac.

5. IlpounTaiite TEKCT U BCTaBbTE MPOIYIIEHHbIE CIIOBA:

Haxonsce Ha BBICOKOM TOpE, adbIUHUCTBI 3aBUHTWIM KPBIMIKY IYCTOH IUIACTUKOBOU
OyTbutku. Korga OHM CIyCTHMIIMCH K TIOJHOKHIO TOPBI, TO OOHApYXWJIHM, YTO CTCHKH OYTBUIKH
HEMHOT0 CMSTBHl U BJABJIEHbl BHYTpb. byThlika Obula 3aKpbiTa, U TeMIEpaTypa BO3/lyXa B Hel
ocTaBaJlach MOCTOSTHHOM, CII€/JOBATENbHO, AaBJICHHE BO3AyXa B OyThbUIKE HE MeHs10Ch. CHapyX M Ha

6YTLIJ'II(y ,Z[CﬁCTBOBB.J'IO JaBJICHHUC. ITo MEpE CIIYCKa C TOpPbI

JaBJICHHUC 1 TIOCTCIICHHO CO)KMMAJIO CTCHKH 6YTBIJ'IKI/I.

Tema 7. Ynukanvnocmo naianemol 3emin. Ycnoeusn 0nsa cyuiecmeosanus Heu3Hu Ha
3emae. Ceolicmea Hcugwvlx Op2aHu3IMoe
«Bce mvl naccasxcupvl 00HO020 Kopabns no umeHu
3emna, a 3navum, nepececms u3 He2o NPOCMO HeEKy-
0a. Bom nouemy 6ce owcumenu niamemvl OO0IHCHBI
coobwa cnacams ce0 0OWULL OOM»
AHrtyaH e CeHT-DK3I01epu
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Bonpocwt ona oocyncoenus:

— CorunacHsl 1 BB ¢ ppanIry3ckum nucareneMm? [Touemy?

— O uém 3acTaBisieT 3aJyMaTbCs 3TO BbICKa3bIBaHUE?

— Kaxkue npobieMsl, KOTOpbIe TPEOYIOT OT JIF0JIei HEOOXOAUMOCTH «CIacaTh CBOM 00U
JIOM», BbI MOJKETE Ha3BaTh?

— Tlouemy 3T0 BbICKa3bIBaHUE cTao Anurpadom 3ausatusa? O yem OyneM ropoputh? BaxkHo
JIM 3TO JIJ151 Bac, novemy?

Texcm Ona umenun:

VYHuKaipbHOE pa3HOOOpa3ue MOBEPXHOCTH 3eMIIM IMPOSBIIAETCS HE TOJIBKO B 4YepeAOBAaHUU
BOJIbI U CYIIU. 3€MHAasi MOBEPXHOCTh — OTPOMHAsi MO3anWKa U3 TUTAHTCKUX PAaBHUH U BBICOKHUX TOp,
HEMPOXOIUMBIX JIECOB H ITYCTBIHB, OOJIBIINX TOPOJIOB M HE OCBOCHHBIX YEIIOBEKOM IPOCTPAHCTB.

Ha 3emine BoiaenstoT 4 npupoiHble 000JI0UKH:

JIntocdepa — tBEpaas obomouka 3emian. COCTOUT U3 3eMHOI KOPBI U BEPXHEH 4acTH MaH-
THM.

I'mapocdepa — BogHas obomouka 3emun. E€ npunsaTo nenuts Ha MUpOBO#M OKeaH, KOHTH-
HEHTAJIbHBIE IOBEPXHOCTHBIE BOJIBI M TOA3EMHBIE BOJIBI.

ATMocgepa — ra3opas 000104Ka, OKpYy>Karolas miaHeTy 3emito. BHyTpeHHss e€ moBepx-
HOCTH TTOKPBIBAET TUAPOCHEPY U YACTHYHO 3E6MHYIO KOPY, BHEUTHSSI TPAHUYHT C OKOJIO3EMHOH Ya-
CTBI0O KOCMHYECKOTO TIPOCTPAHCTRBA.

Buocdepa — ob6onouka 3emin, 3acenéHHasi KUBBIMH OPraHU3MaMH, HAXOMASAIIASACS MO HX
BO3JICMCTBUEM U 3aHATAs MPOAYKTAMH UX KU3HEACSITCIbHOCTH.

I'maBHast 0cOOEHHOCTEL 3€MIN — TO, YTO OHA SBJISIETCS MIAHETOM KU3HHU. 3/1€Ch CIOKHINCH
HE0OXOTMMBIE YCIIOBUS JJISl CYIIIECTBOBAHUS KUBBIX OPTaHU3MOB:

— armocdepa 3eMiTH MPOMyCKAET TOCTATOYHOE KOJTMYECTBO COJIHEUHOTO CBETA;

— HEBUIMMOE MarHUTHOE I0JI€ B HEpax 3eMJIM 3alUIIAET €€ OT BPEJHOT0 KOCMUYECKOTO
M3ITyYCHUS;

- BOJa Ha 3eMIIe CYIIECTBYET B 3-X COCTOSHUSIX: Tra3000pa3HOM, TBEPIOM H KHUIKOM;

— PpacTeHwusi, BOSHUKIIKE Ha CyIie 3eMJIH, YBEIUYMINA KOJTUIECTBO KUCIOpo1a B aTMochepe.

3aoanusa:

1. Odopmurte nnpopmalmio, cCoaepKalrytocs B TEKCTe, B BUJE TaOIUIIbI MU Ipag-CXEMBI.

2. Kak BbI MOXeTe Moy4acTBOBaTh B OXpaHe MHUPOBOTO OKeaHa OT 3arps3HEHHUS, BElb 10
onmmxaitimero mops 6osee 1000 kmnomeTpoB? CocTaBbTe BOZMOKHBIN TUIaH JEHCTBHIA.

3. BrelgenuTe OCHOBHYIO MBICITb B HIIKETIPEJCTABICHHOM TekcTe. [IpeiokuTe 3arojioBok

TCKCTA.
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ConHile Urpaer oueHb OOJBIIYIO0 POJb B KU3HU HAIICH MJIAHETHl — OHO UCTOYHHUK CBETa U
teruia Ha 3emute. CONHIIE OCBEMIAET M COTPEBACT HAIy IJIAHETY, 0€3 3TOro He ObuTa OB BOZMOXKHA
KU3Hb Ha HEW He TOJIbKO YeJIOBEKa, HO Ja)ke MUKpoopranu3moB. CoOJHIIE — TJIaBHBIM (XOTS U He
€IMHCTBEHHBII) IBUTATENh MPOUCXOAAIIUX Ha 3eMJIe MPOIIECCOB.

4. BcraBbTe MpOIYIIEHHBIE CIIOBA:

3HavyeHue atMochephl s KU3HHA Ha 3emIle:

- OT MCTCOPUTOB U OIMACHOT'O KOCMHUYCCKOI'O U3JTYUYCHUSA,

- TCIIJIO B HOYHBIC 4YacChl,

- JKHUBBIC OpraHU3Mbl HGO6XOI[I/IMBIM JJIA AbIXaHUA KHUCJIOPOAOM;

- VYTIICKHUCIIBINA T'a3 JUISA TIMTaHUA paCTeHHﬁ;

- 4epe3 COBCPIIACTCA KPYIrOBOpPOT BOJBI.

5. CocTtaBbTe BOMPOCHI K CIEIYIOIIEMY TEKCTY.

Kupoit mup ouenp mMHOrooOpazeH. CyiiecTByeT OKOJO 2 MIIH. BUJOB >KUBOTHBIX, OKOJIO
500 TeIC. BUAOB PAaCTCHH, COTHU THICSY TPUOOB, THICSYM BHJIOB M €III¢ OOJIBIIE ITAMMOB OaKTe-
puii. MHorue Buabl euie He onucaHbl. CTPYKTYypHas CII0KHOCTh, TUIIBI TUTAHUS, KU3HEHHBIC ITHK-
JIbI, UICTOPHYSCKUAN BO3PACT 3THUX TPYII OPraHU3MOB OYEHBb CHJIBHO paznmuarorcs. Ho Bce opra-
HU3MBI JIOJDKHBI UMETh HEYTO O0IIee, YTO OTINYANI0 ObI MX OT HEXKHBOW MPHUPOJIBL. ITO OOMEH Be-
IIECTB U 3HEPTUH, CIIOCOOHOCTh K PA3MHOXKCHHIO U Pa3BUTHIO, HU3MEHYUBOCTh U YMEHHUE MPUCIIO-

cabIMBaThCA K YCJIOBUSM CPCIBI.

6 kaace
Tema 1. Teno u sewgecmeo. @opma, 06vém, niomnocmes. Macca. Hzmepenue maccel mes.
Eounuywt maccot

Texcm ona umenus:

OU3MKH Ha3bIBAIOT (DPU3MUECKUM TEJIOM HIIM MPOCTO TEJIOM 000 MpeaMer. ITO MOXKET
OBITh YETIOBEK, aBTOMOOMIIB, 3eMJIsl, OKpY»Kartolias ee arMocdepa U Jaxke TyMaH, 00pa3yrouuiics u3
BOJISTHOTO TIapa Mpy KUTICHUHU BOJIBI.

JIro6oe ¢uznyueckoe TeI0 COCTOUT U3 OJTHOTO MM HECKOJBKUX BellecTB. MIHOrna Ha3zBaHue
BEILIECTBA OTPAXKAETCSl B HA3BAaHUU TEJIa: HAIIPUMEP, Mbl TOBOPUM: «MEIHBIN IPOBO», CTEKISHHBII
CTaKaH, MeTaJUTMYecKas Wria, (asHcoBas Tapenka, pe3WHOBBIA Msd, MokaeBas Karis. CBoHCTBa
BeIIeCTBa U3YyYaeT He TOIbKO (PU3UKA, HO M OJIM3Kasl K Hel HayKa XUMHUsI.

Kaxxgoe ¢usnueckoe TeNO WM SIBICHHUE XapaKTEpU3yeTCs
onpeeIeHHBIMI (DU3UIECKUMU BeTMYMHAMH. BOT HEKOTOpBIE TPHMEPHI
(¢bu3NyecKux BEIUMYMH: Macca, CKOpOCTb, 00BbEM, BpeMsl, TemIepaTypa,

JUIAHA.
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[Ipu n3ydenun ten u ABJICHUNH HEOOXOIUMO POU3BOJUTH U3MEPEHUS (PU3NUECKUX BEITUYMH.
Kaxnyro ¢u3nyeckyio BETUYHMHY H3MEPSIOT B OIPENCIICHHBIX €AMHUIAX, KOTOpble Ha3bIBAIOT
eIMHUIIAaMU M3MEpEeHUs NaHHOM BennuuHbl. Hanpumep: ¢usnyeckas BennunHa — macca. Exunuia
U3MepeHus: Macchl — Kmorpamm. [IpumepHo Takyro Maccy UMEET OJIMH JIUTP BOJABI. DTO OCHOBHAS
€IMHMLIa U3MepeHusi Macchl. ECTh elle He OCHOBHBIE: I'paMM, MUJUIMIPAaMM, TOHHA, LIEHTHED.
CamMprit mpocToit crioco0 onpeaeneHus: Macchl Tella — B3BEIIMBaHue Tena (puc.3).

PucyHok 3 [Ipn B3auMoOJEHCTBUU TeJ, MMEIOIIMX Pa3HYl0 MaccCy, CHIIbHEe
U3MEHUTCS CKOPOCTH TEJIA, UMEIOLIEr0 MEHBIIIYIO MACCYy.

XapaKkTepUCTUKON BelIecTBa sBIsETCS (PuU3MyecKkas BEIMYMHA IJIOTHOCTh. I[IIOTHOCTH
BEIIECTBA paBHA OTHOLICHUIO MACCHI OJJHOPOAHOTO TeJa, COCTOSIIETO U3 3TOTO BELIECTBA, K 00bEMY
tena. C IUIOTHOCTHIO Pa3MUYHBIX TBEPABIX, KUIKUX TEN U Ta30B Bbl MOXKETE IMO3HAKOMUTHCS IMPH
TIOMOIIY CTICIUATbHBIX TaOJHII.

Bonpocul ona obcyscoenusn:

- O 4éM roBopurcs B TEKCTE?

- Uto HOBOTO y3HANIU?

- I'te 1 xor/ia BbI CMOXKETE BOCIOIB30BATHCS STUMH 3HAHUSIMU?

3aoanusa:

1. Chopmynupyiite 0coOeHHbBIE CBOMCTBA BOJIbI, OMUCAHHBIE B CIEAYIOIIEM TEKCTE.

Boxa — oqHO M3 caMBIX pacHpOCTPaHEHHBIX BELIECTB HAa 3€MJIE, OJHAKO €€ CBOMICTBAa BO
MHOTHX OTHOIIEHUSX SIBJISIFOTCS UCKIHOYMTEIbHBIMU. Hanmpumep, MIOTHOCTh MOUYTH BCEX BEILECTB
B TBEPJIOM COCTOSIHUU OO0JIbIIIE, UeM B KUIAKOM. Boja sBisercs BaXHbIM UCKIIOYEHUEM — IJIOTHOCTD
abaa coctaBiseT 0,9 oT WIOTHOCTH BOJBL. DTO, Ka3anoch Obl, Majoe OTIMYHUE MIIOTHOCTH JIbja OT
IUIOTHOCTH BOJBI pa3pylIacT ropbl: MONAaBIIas B TPEIUHBI CKaJl BOJA 3aMEP3aeT U, IPEBPATUBLINCH
B OoJiee «0OBEMHBIIN JIe]], pacCIIUPSET UX.

2. «/lomarHsist mabopaTopusi»:

Tpebyercs cpaBHUTH MJIOTHOCTh CaXapHOTO MeCKa M IUIOTHOCTh peyHoro mnecka. Onummre,
Kakoe 000pyJ0BaHHE HEOOXOIUMO JUIS NMPOBEACHUS SKCIIEPUMEHTA, KaKhe JEHCTBUS BBl JOJKHBI
BBITNIOJIHUTH, KAKUE U3MEPEHUS TPOU3BECTH.

3. Beinummre U3 TekcTa nepedrciaeHHble GU3nUecKre Teaa B TabnuIy. YKaKuTe BeIIecTBo,

M3 KOTOPOIro COCTOUT KaXXKa0€ @HSH‘ICCKOG TECJIO.

duznueckoe Teno BemectBo

4. «BHMMaHue, cMepTeNbHbIA HOMEP!» - Tak 00BABIAIOT IUPKOBOW HOMED, MOKAa3aHHBIN Ha

pucynke. Ha camom yi fiene ol Tak onacen? BrickaxuTe 1 000CHYHTE CBOE MHEHHE.
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Tema 2. Cmpoenue sewyecmea. Amomot u monexynvt. Modenu amoma.
Texcm Ona umenusa:
[Ipennonoxenue, 4To BEMIECTBO COCTOUT U3 MEIbYANIINX HEBUIUMBIX IJ1a3y YaCTUL, OJHUM
U3 MEPBBIX BBICKA3aJl ApeBHErpedeckuil yuenslid Jlemokput. OH Ha3Ban 3T yacTULIBI aTOMaMu. Bee
OKpY’KaloIlHie HAC TEJIa COCTOAT U3 aTOMOB.
ATOMBI O0BETUHSIOTCS B MOJIEKYJIbl. Ha prcyHKe nM300paskeHbl MOICTH MOJIEKYI HEKOTOPBIX

BECIIICCTB.

Ce

MoneKyna eéodopoda MoneKyna Kucnopoda MoneKyna 6o0bi

Mouekyna BOABI COCTOMT M3 JBYX aTOMOB BOJOpPOJa M OJHOro aTtoma kucinopopga. Ilpu
KOMHATHOW TEMIIepaType BOJIOPOJ M KHUCIOpoA — rassl. Bojga ke mpu KOMHATHOW Temmeparype
HaxOJUTCS B )KUJIKOM M Ta3000pa3HOM COCTOSITHUH (BOJISTHOMU Tap).

WHrepecno! Ecnum Bce Tena cOCTOAT W3 MOJEKYN, TO IIOYEMY Tella KaKyTCsl Ham
CIUIOMIHBIMU? ONBITHBIM NOJATBEPKAECHUEM MOJIEKYJIIPHOTO CTPOEHMSI BELIECTBA CTAJO OTKPBITHE
bpoyHOBCKOTO nBHKEHUS. MOJIEKYsBl BEIIECTBA HENPEPBIBHO ABMKYTCS. MOJIEKYNbl BEIIECTBA
IIPUTATUBAIOTCA M OTTAJIKUBAIOTCA APYr OT Apyra. B razax Moiekyibl HaXOAATCs APYr OT Apyra Ha
pacCTOSIHUAX, MHOIO OONBIIMX pa3MepoB CaMUX MOJIEKYJd. B  KHAKOCTIX H  TBEpIBIX
KPUCTAJNIMYECKUX TEJaX — Ha PACCTOSHUAX, CPABHUMBIX C pazMepamu Mosekyia. Ho B TBepabix
TeJIax pacloyIOKEHUE MOJIEKYJ YHOPSAAOYEHHOE, a B ra3ax M JKUAKOCTIX — OecrnopsaouHoe. ['a3

3aHMMAEeT BECh MPEOCTABICHHBIN eMy 00bEM.
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B nauane 20-ro Beka YUYCHBIC YCTAHOBWIIM, YTO aTOM SABJIACTCA COCTABHBIM: B HCM CCTb

Ype3BbIYAITHO Majioe aTOMHOE SJIpO, BOKPYT KOTOPOT'O JABHXKYTCS 3JIEKTPOHBI.

/ “t‘,-\ B nanpHeimeM BBISICHWIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:

/ \'. OHO COCTOMT M3 IIPOTOHOB M HEUTPOHOB. Mozelib aToMa BOJOPOAA BBITISAUT
|

|' /  Tak: B LEHTpPEe aTOMHOE AP0, BOKPYr HEro MO OpOWTE BpaIaeTcst OIWH

\ / 31eKTPOH (puc. 4). ATOMBI pa3IUYHBIX BEUIECTB UMEIOT PA3HOE CTPOCHHE.

PucyHok 4

3aoanusn:

1. UroOb1 MOXHO OBUIO YBUIETh MOJIEKYJY Macja HEBOOPYKEHHBIM IJIa30M, €€ IPULLIOCH
Obl yBEIMUYUTh B MIJIIMOH pa3. Kakum Obl ctan TBOH pocT, eciu Obl Thl YBEJIWYMIICS B MUJIIHMOH
pa3? Haiinure Ha KapTe MHpa HECKOJIBKO CTPaH, HA TEPPUTOPUHN KaxkJI0H U3 KOTOPBIX KaKJbIi U3
Bac MOT Obl B TAKOM CJIy4a€ YMECTHUTHCS, €CIH Obl 3aX0TeJ IpUjiedb?

2. OnHa MoJeKysa YIJIeKUCIIOro ra3a COCTOMT M3 OJHOI'O aToMa yriepoja M JByX aTOMOB
KHCIIOpO/la, ULEHTPbl KOTOPBIX HAXOAATCA Ha OJHOM HpsAMOM (aroM yriepojaa HaxOIUTCs
nocepeanne). M300pa3ute cxeMaTH4eCKH MOJIEKYIY YIJIEKHCIIOTO T'a3a U U3TOTOBBTE €€ MOJIENb U3
3yOOUHCTOK U IUIACTUIIMHA.

3. Haiiiute B TekcTe oOmMCaHHE CTPOEHUS TBEPABIX TeJ, XKUAKOCTeW M ra3oB. Ecim
IIPE/ICTaBUTh, YTO KaX/blil YYEHHK Kjacca — MOJIEKYJa, TO, YTO HAallOMHHAIOT YYEHMKHU Kjacca:
KPUCTAIIINYECKOE TBEPJIO€ TEJI0, )KUJIKOCTh WIIN T'a3 B CAEAYIOUIUX CUTYALIHSX:

a) B TOJITIC Y HOBOT'O paciucanus?

0) Ha nepemeHne?

B) BO BpeMsl ypoka?

4. HyxHO cocTaBUTH 3ajady, oTBeT KOTopoi «Tonbpko ra3z». Beinenute n3 mpoOYMTaHHOTO
TeKcTa UH(OPMAIIMIO, KOTOPas UMEET 3HaUeHUE JUIsl pellieH sl STOU 3a1a4H.

5. Haiinure B TeKCTE KITIOUEBBIE CIIOBA, OOBSICHSIOIINE CTPOCHHE BEIIIECTRA.

6. Kakoe crnoBo nuitHee: mMpoOTOH, Macca, aToM, HEHTPOH, MOJIEKYJIa, YIEKTPOH?

Tema 3. Tennoevie aenenus. Tenﬂoeoepacmupenue men. Ucnonv3oeanue saenenus

Menioeo2o pacuiupenus 01 usmepenus memnepanypol.

Texcm ons umenus:

B okpyxatoriem Hac MUpe MPOUCXOAAT Pa3IMUHbIe (PU3UUECKHE SBICHUS, KOTOPBIE CBA3aHbI
C HarpeBaHUEM U OXJIAKJICHUEM Tell. MBI 3HaeM, 4TO NPHU HArPEBAaHWU XOJIOJIHAS BOJAa BHayaje
CTAHOBUTCS TEIUIONW, a 3aTEM ropsiueil. TakuMu c10BaMH, KaK «XOJOJHBIN», «TEIUIBI» U «TOPSUUI»

MBI YKa3blBa€M Ha pA3IUYHYI0 TEMIEparypy Teq. SIBiIeHus, CBSA3aHHBIE C HArpeBaHUEM WIN
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OXJIQXJCHUEM TEJl, C U3BMEHEHHEM TEMIIEPATyphl, Ha3bIBAKOTCS Meni08bIMU.

OOHMMU TTaIOHBIO CTaKaH TOPAYEro 4Yas: TBOS pyKa HAayHET HarpeBaThcs, a 4ai Oynmer
OCTBhIBaTh ObICTpee. DTOT OMNBIT MOKA3bIBAET, UYTO NPU KOHTAKTE JBYX TEJI Pa3HOM TeMIEpaTypbl
MEXIy HUMH TPOUCXOIUT menjionepedauda. IDTOT BHJ  TEIJIONEPEAayd  Ha3bIBACTCS
mensionpogooHocmyuro. OIHU BellecTBa 00JaJal0T XOpOIIeW TEeIUIONPOBOJHOCTBIO (HAampumep,
METaJljIbl), a APyrue — IUIOXOW TEeIIONPOBOAHOCTHIO (HApHUMEp, IIEPCTh, MEphbsl MTHUI], Oymara,
poOKa, TKaHb, Pa3JINYHbIC TETIOU30JSIIIMOHHBIE MAaTEPHAIIBI).

[Momepxu pyKy Haja ropsyeil Oarapeeil OTOIUIEHHS — THI MOYYBCTBYEIIb, YTO OT HEe
MOJHUMAaeTCsl 0ojiee JIETKUM TEIUIblii BO3AYX, KOTOPBIM HarpeBaeT TBOIO pPyKy. OTOT BHI
TETUIONepe1aur, 00YCIOBICHHBIA TOTOKAMH T'a3a WIH KHUJIKOCTH, HA3BIBACTCA KOHBEKYUE.

Bemomnm, kak xapko ObIBaeT y ropsiero koctpa. Ho ecinu Mexay JHIIOM B KOCTPOM
pa3MecTuTh XOTsI Obl JIMCT OyMaru, JIMIO MOYYBCTBYET XOJIOA. Tak MposBisieTcs elle OJAUH BUJ
TEIUIONEPEIauu — U3TYUEHUE.

Tsl, HaBepHOE, YK€ MHOTO pa3 MOJb30BAICI MEPMOMEMPOM — MEIULHUHCKUM, 4YTOObI
U3MEpUTh TEMIEPATypy Telsa, CIUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTH TEMIIEPATypy BOJbI B
BaHHE WIM TEMIIepaTypy BO3[yXa Ha YIMIe. ITO KUAKOCTHbIE TepMoMeTphl. JlelicTBue
AKHUJKOCTHBIX TEPMOMETPOB 00YCIIOBJIEHO PaCIIMPEHUEM KUAKOCTU IIPU HAarpeBaHuu. Temneparypy
MBI IPUBBIKJIN U3MEPSATH B Tpaaycax Llenscus. Temneparypa 3amep3anus Bobl (IIpEeBpallleHus €€ B

nen) paBHa 0 rpagycam Llenbcus, Temneparypa kunenus Boasl — 100 rpagycam Lenscus. Teneps
Thl 3Haelllb, YTO KHUISITOK — 3TO0 Boja mpu Temnepatype 100 rpagycos
Lenbcus.

Ho cymecTByroT u apyrue mkaibl, HanpuMmep, mkana dapeHreira,
Peomtopa, KenbBuHa.

Ha pucynke wuzoOpakeHa »SKCHEpUMEHTalbHAs YCTAaHOBKA, Ha

KOTOpOfI MOKHO H3Y4YUTH IIpaBujia, KOTOPBIC HYXKHO CO6J'IIOI[aTI> Ipu

M3MEpPEeHUHN TemriepaTyphl. [IpaBuia mpocTeie: TepMOMETP JOKEH OBITH

MTOMEIIEH B BOIY U HE KacaTbCsl IHA U CTEHOK cocyna (puc. 5).

3aoanus:

1.3anummre PucyHoK 5 HOBBIC ITOHSATHS, CBI3aHHLIC C TCIIJIOBEIMHU
SIBJICHUSIMU, B TOM MOPSJIKE, B KAKOM OHU BCTPEYAIOTCSI B TEKCTE.

2. Ompenenure, Kakas WHPOpPMANHS U3 MPUBEICHHOTO HIDKE TEKCTa MMEET 3HAYCHHUE IS
perieHust mpooeMbl TypucToB: JKapKuM JIETHUM JHEM TYPHUCTHI B IEPEBEHCKOM KOJIO/IIE HAaOpaiu
YHCTON XOJ0JHOU BOBL. Boay OHM pa3iuiv B mIacTUKOBBIE OyThUIKH. OHU MMOHUMAIIH, YTO BCKOPE
BOJa Harpeercd. TepMocaMu TYpHUCTBI, K COXaJEHHUIO, HE 3alaciuch, HO UM OYEHb XOTEJIOChH

COXPAaHUTH BOJY IMOAOJBIIC XOHOﬂHOﬁ, BC€Ib €10 TaK IMMPHUATHO OCBCKHUTHCA B JKapy.
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3. O0OBscHHUTE NaHHBIC TpaduKa.

Ceprero nogapuiy JOMaIIHIOI METEOCTAHIINIO, B KOTOPOi OblT TepMoMeTp. Cepreit permi

HOHa6J'IIOI[aTB, KaK M3MCHACTCA B €0 KOMHATC TEMII€paTypa B TCUCHHUC OHA. PGSYHBTEITBI CBOHX

U3MEPEHUi OH IpeacTaBui Ha rpaduke (puc. 6).

Temneparypa, € .
> =TT 4. Wcnonb3ys uHdopMaiuio, OTpaxEHHYIO Ha
i 1 ) - [ ] .
‘ 1 O I W IS rpaduke, yKaxKuTe, Kakoe U3 YTBEPKACHUN SIBISICTCS
. 1 i, O T |
- 1 1 1Ll BepHbIM: a) ¢ 20 10 23 yaca B KOMHATe BKJIIOYWIN
: 1 R I
i : : : : L MOIIHBINA HarpeBaTellb;
T T |7
{ Tt 6) ¢ 16 go 18 yacoB TemmepaTypa B KOMHAT€ HE
1 ] T ] L 1
T T W3MEHSIACh;
t 1t
,: 10 14 18 i Bpewms, w B) ¢
10 o 12 yacoB B KOMHATE PE3KO MOXOJIOAIIO. Pucynok 6

5. Ucnonb3ys npeanokeHHyo nH(popmaluio, JaiTe ornpeielIeHle MOHATUS «[TUPOMETPH:

[Ipeamnonoxum, 4To B OJJHOM U3 HAYYHO-TIOMYJIIPHBIX TEKCTOB BaM BCTPETHIIACH CJICIYIOIAs
bpaza «cnoavzosanue H08020 NUPOMEMPA NO3BONUNLO HAM PeUUmMsb 03HUKULYIO NPOOIEMY».

[osicHeHne 3HaYEHUS CII0BA «ITUPOMETPY B CTaThe HE OBLIO, 3aTO B CHOCKaX OBLIO YKa3aHO

3HAQYEHHE JIBYX JIPYTUX CIIOB:

HHpOMeTaJ'IJ'IprI/IH — COBOKYIIHOCTb MCTAJINTIYPrU4€CKUX IPOLECCOB, MPOTCKAOMIUX IPHU

BBICOKUX TEMIICpATypax;

TUTPOMETP — MPUOOP /JIsl U3MEPEHUS BIAKHOCTH BO3/1yXa.

3anumuTe OTBET, NOJIb3YACh «(hopMyIoii»:

IHupomemp — 310 (pomoBoii mpu3HaK) + (BumOBOI

OTJIMYUTENbHBIN MPU3HAK).

6. C nomo11po MHGOPMAIIUK B MPEITI0KEHHOM TEKCTE ONPEIETIUTe, KaK HAa3bIBAETCS CIIOCO0
TEeIUIoNepeiadun, 3a CYET KOTOPOro 00eceunBaeTcss KpyroBopoT BO3AYIIHBIX Macc.

KpyroBopoT BO3AYIIHBIX Macc Ha MOBEPXHOCTH 3eMJIM MPOUCXOIUT CIEAYIOUIMM 00pa3oM:
TaM, IJie TOBEpXHOCTh HarpeTa CUJbHEEe, BO3JIyX HarpeBaeTcsi ObIcTpee M paciupsiercs. Terblii
BO31yX IMOJHUMAETCS BBEPX, BOZHUKAIOT BOCXOAAIIUE TOTOKH Bo3yxa. [lonHsaBIINCE BBEPX, BO3AYX
OXJIaX/1aeTCsl, CTAHOBUTCA 0O0JIee TUIOTHBIM U TSKENBIM; XOJIOJHBIN BO3/IyX OMYCKAeTCsl BHU3.

7 . IlpenyoxuTe CBOM PeIICHUS CICAYIOMIEH HCUSHEHHOU CUMYAYUL:

AHTOH JXHMBET C POJMTENSIMH B JIEPEBIHHOM jome (puc. 7).
B mpomenniyro XOJI0IHYH 3UMYy CeMbe AHTOHA MNPHUILIOCH CHIIBHO
YBEJIMYUTh PACXOAbl Ha OTOIJICHHE, TOATOMY JIETOM OBUIO pEIIeHO

3aHATLHCA YTCIUICHUCM JIO0Ma. B CTPOUTCIIBHOM MArasuHe MpeajiaraincChb
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pa3IUYHbIE TEIJIOU3OJSIIMOHHBIE MaTepPHANIbl: ISl YTETUICHUs CTeH ¢ (acaga U BHYTPU JOMa; IS
yTEIJICHUS 4YepJavyHbIX TIOMEUICHWH; MJisi YTEIUICHHS TI0JIOB; OKHa CO CTEKJIONaKeTaMH,
o0ecnevnBaIIUMU XOPOUIYI0 Terion3oanno. Ho ¢hruHaHCcOBbIE BO3MOXKHOCTH CEMbH MO3BOJISIIN
BBIOpATh JIMIIb OJJMH U3 BO3MOXKHBIX CIIOCOOOB yTerieHus AoMa. Ha kakue BOIpochl JOHKEH HalTH
OoTBeTHl AHTOH, 4TOObI Hambonee dG(YEKTHBHO pemuTh NTPOOJIIEMy YTEIUICHHS JOMA.
CdhopmynupyiitTe 3T BOIIPOCHL.

Bonpocwt ona oocyxncoenusn:

- YT0 1M03BOJINIIO BaMU CHPABUTHCS C 3a1aHUEM?

- Kakwue 3Hanms1, HEOOX0IMMO UMETh, YTOOBI BBIITOIHUTH ATO 3a/1aHUE?

- B xakux emé )Ku3HEeHHBIX CUTYAIHsIX BaM HE0OXOUMBbI OyIyT 3HAHUS, TIOJTYUCHHbBIC Ha
3aHATUH?

- Kakoii MmoxxHO cienars BIBOA?

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

Texcm 0na umenus:

Bce xopomio 3Hatot, yto npu temmneparype 0°C sen taer. OnbIThI I0Ka3bIBAIOT, YTO J1I000E
KPUCTAJNTNYECKOE TeJI0 (B YACTHOCTH, JIFOOON MEeTallT) MpeBpallaeTcs B )KUIKOCTh IPU HATPEBAHHUH
JI0 OmpeJeNieHHOM TeMiieparypbl. [lepexos BemecTBa U3 Kpucmaiiuuecko2o COCTOSTHUSL B ocUOKOe
Ha3bIBaeTCs IUIaBlieHuEM. TemmepaTypy, Ipyu KOTOPOil MPOMCXOAMT IJIaBJICHUE TaHHOTO BELIECTBa,
Ha3bIBAIOT MeMnepamypou niasneHus..

[InaBneHue nbAa 4yacTO Ha3bIBaIOT TasHUEM. [l TOro, 4ToObl NMPUHECEHHBINM 3UMON ¢
YJIULBI JIEN HaYall TasiTh, OH JIOJKEH HarpeThCsl 10 TEMIIEPATYPHI IIaBiIeHus, To ectb 10 0 C.

[lepexon BemiecTBa U3 KMJIKOTO COCTOSIHHSI B KPUCTAJUIMUECKOE HA3BIBAIOT KPUCMALIUZA-
yueu. Bopa mpu 0°rpagycoB llenbcusi HaunMHaeT 3aMep3aTh, TO €CTh NPEBpAIATBCA B JIEN —
KPUCTAININYECKOE COCTOsIHME. MOXHO 1M cebe NpencTaBuTh, YTO NPHU 3aMep3aHUU BOJbI
BBIJIETISI€TCS TETI0?

KnakocTs MOXKET IPEBPATUTHCS B ra3, Ha3bIBaeMblid mapoM. IIpeBpalienne )KuaKocTy B map
Ha3bIBAIOT napoobpazoeanuem, a MpeBpalleHue napa B KHUJIKOCTb — KoHOeHcayueu. BoasHol map —
3TO ra3000pa3HOe COCTOSIHUE BOIBI.

[TapooOpa3oBaHue, NPOUCXONAIIEE C TOBEPXHOCTH >KHUJKOCTH, HA3bIBAIOT HCIApEHUE.
Hanpumep, BciencTBue HCMapeHusi BBICHIXAIOT JYyXH, oOpa3oBaBiIuecs mocie noxas. Ecnu
OCTaBUTbH CTaKaH C BOJOI HAa HECKOJBKO THEH, TO BOJA M3 HEro UCHApUTCS, Thl YBUIUIIb ITyCTON
CTaKaH.

[TonabmoaiiTe 3a KUMSIUM YaitHUKOM (pHcC. 8)

W3 Hocuka yallHUKa BBIpbIBaeTCs Oenecas cTpys,
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KOTOPYIO MHOTIa OIIMOOYHO Ha3bIBalOT mapoM. Ha camom nene 3To He nap, a TyMaH, COCTOSIIIUN U3
KpOILIEYHBIX KameJeK BOoAbl. Boga B 3THX KaleiabKax HUCHBITANA «IBOMHOE MPEBPALIECHUEN: IPU
KWIICHHH BOJa IPEBpaTWIach B HEBHJIMMBIM Iap, a map, BBUICTEB W3 YalHUKA, B PE3yJbTaTe
OXJIAKJEHUS NPEBPATUIICS CHOBA B BOAY.

Ecin noctaBUTh KacTPIOJIIO C BOJOW Ha BKJIIOUEHHYIO IJIUTY, TO YEPE3 HEKOTOPOE BpEMS Y
JTHA KaCTpPIOJIM MOABSTCS My3bIpbKu. Korzna Boja mporpeercs HacTOJIBKO, YTO MY3bIPbKH C IApOM
JOCTUTalOT MOBEPXHOCTH BOJIbl, OHA 3aKMIAET: MapooOpa3oBaHUE MPOMCXOJUT BO BCEM 00beMe
KHUJIKOCTH, a HE TOJIBKO C €€ IOBEPXHOCTH. DTO OCOOEHHO XOpOIIO
3aMETHO, €CJIM HaOI0/aTh 32 KUIICHWEM BOJBI B MPO3PAYHOM YailHHKE
(puc. 9). Bona 3akumnaer, HOTOMY YTO IIPH TAHHOM TeMIIepaType AaBJICHUEC
HACBIIIEHUS BOJSHOIO Mapa cjerka npeBbllaeT aTMOC(HEpHOE AaBICHHE.
Kunenne >XMIKOCTH IPOUCXOOUT IPU ONPEICIIEHHOM TeMIeparype,
KOTOpPYIO Ha3bIBalOT TeMIEpaTypoll KuIleHus >xujakoctd. Hampuwmep,

temrieparypa kunenust Boasl — 100 rpamycoB llenmbcus, Temmeparypa

kunenus dpupa — 35°C. Ho BBICOKO B ropax BoAa MOXET 3aKUIETh MpU Pucynok 9

90°C. Dt10 cBs3aHO € TeM, 4TO aTMOC(HEpHOE JIaBlieHHE CYIIECTBEHHO yMeHbInaercs. M Haobopor,
€CJIM JIaBJICHUE HAJl KUJAKOCTHIO YBEITUUMBAETCS, HAIIPUMED, KOTJIa BOJA HAXOIUTCS HUKE YPOBHS
MOpS WIH B CKOPOBapKe, KUIIEHUE IIPOUCXOAUT IIpU OoJiee BBICOKOM TeMIleparype.

Bonpocel ona oocyscoenun:

- Kakue TemnuoBble ABI€HHS OMUCHIBAIOTCS B TEKCTE?

- 'me u xora kaxxmomy u3 Bac OyeT HEOOXOAMMO UCTIONB30BATh ATH 3HAHUS ?

- Kaxoi MOHO ceaTh BIBOI?

3aoanusn:

1. lononHu cxemy HEOOXOMUMBIMU TOHATUSAMHU. [IpenBapuTeNnbHO paccMOTpU CXeMy
nepexojia BEIIeCTBA M3 JKUJKOTO COCTOSHUS B
razoo0paszHoe 1 Haoo6opot (puc. 10)

2.IlpounTaii TEKCT, TPUBENECHHBIA HUKE.
CocrtaBb BONPOC MO TEKCTY, OTBET HAa KOTOPBIN

MOKET OBITh TAKHM: ((HOI’I’ZOMy umo

memnepamypa  NlaeleHusi  OpOH3bl  HUMCE
memnepamypbl NiA6IeHUs MEeOUy.

Onupasice Ha JaHHBIE APXEOJOTHUYECKHUX
UCCJIEOBAHUM, MOXHO CYHMTaTh, YTO MEPBBIM
METaJIJIOM, KOTOPBIM CTaJl MOJIb30BaThCsl YEJIOBEK,

Oblma Meab. Jlonu yMmenu IUJIaBUTh MeAb €Ile
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PucyHok 10



B 7-6-M ThICSAYENETUSAX A0 H.3. BO BTOPOM ThICSIUENETHH 10 H.J. YEIIOBEK HAYUYWIICS MPOU3BOAMTH
CIUTaBBl MEJIM C OJIOBOM — OPOH3BI, KOTOPHIE UMENH OONBIIYIO TBEPAOCTh, UM MEJlb, & HEBBICOKHE
TeMIIepaTyphl TUTABJICHHUS TTO3BOJISUT WU3TOTOBISTH HEOOXOIUMBIC M3lenus JuTheM. He ciydaiiHo
MMEHHO OpOH3a OIpe/IeNInIa 3HAYUTEBHBINA M0 POI0JDKUTEILHOCTH JTAIl PAa3BUTHS YEJI0BEYCCTBA
— OpOH30BBIH BEK.

3. «Jlomarrssis maboparopusi»:

Onwumure, Kak Oyaere MPOBOAUTH OIBIT, €CIM HEOOXOIWMO BBIOIHHUTH CIIEAYIOIIEEe
3amanue: «MccnenyidTe B JOMAIIHUX YCJIOBUSAX: OCTACTCS JIM TEMIIEparypa BOIBI CO JIbIAOM
MOCTOSTHHOM 710 TeX TOp, IOKa BECh JIE HE pacTaeT.

4. Ilpoananu3upyiiTe JaHHBIEC B TAOIHIIE U BCTaBb MIPOIYIIEHHBIE CJIOBA B MIPEUIOKEHUE:

«B  anroMUHHEBOH  JIOXKKE pacIUIaBUTh KYCOYEK OJIOBA, TaK Kak
TeMIepaTypa IUIaBJICHUS ATFOMUHUS , €M TeMIIepaTypa IIABJICHHUS OJI0BAY.
Tabmuma
Bemectso Temnepatypa riasnenus (rpagycoB Llenbcust)
TFOMHHUN 660
0JIOBO 232

5. MOXHO JIM TOJIY4YUTh KUIATOK M3 cHera? M3 mepedncieHHBIX NPOLIECCOB. Kumneuue,
oxnadcoenue, Hazpesanue, KOHOEHCayus, NIAeleHue, KPUCmaiiuzayus, - BbIOEPUTE TOJIBKO Te,
KOTOpbIe€ HEOOXOIMMO OCYILIECTBUTh, YTOOBI MOJIYYUTh KUIISITOK U3 CHera. Pacnonoxxure ux B TOM
[IOCJIEIOBATEIILHOCTH, B KOTOPOM OHM JOJDKHBI IPOTEKaTb. [IOMHHMTE, 4YTO CHEr COCTOMUT W3
KPUCTAJLIOB JIBJIA.

6. B sxapkuil 1eHb B CTEKJISIHHBIA KYBIIWH HAIWIM JiessHoi Bozbl (PucyHok 1). UyTh mo3zxe
Ha KYBIIIMHE MOSBHINCH Kanenabku BoJbI (PucyHok 2).

3aoanusa:

1. OnumuTe nporiecc, BHI3BABIINHN MOSIBJICHUE KAIlEJIeK BOJIBI CHAPYKU KYBIITHHA!

PucyHok 1 PucyHok 2

2. IToueMy KanesIbKH He MOSIBIISIOTCS Ha BHEIIHEH CTEHKE TepMOCa, 3all0JIHEHHOTO TaKOH Ke
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JIEISTHOU BOZIOM?
Tema5.1. Ilpeocmaenenusn o Beenennou

Texcm ona umenun:

C [1aBHUX BpEMEH CYILIECTBYET IIOBEpbE, 4YTO, €CIM 3arajaTb >KEeJIaHWe, CMOTps Ha
MaJarollylo0 3Be3/1y, OHO 00s3aTeiabHO cOyaerca. A 3aJyMbIBaIUCh JIU Bbl O MPUPOJE SIBICHUS
najarolux 3Be31 M BooOiie o kocmoce. [laBaiite oTkpoeM aiisi ceOs, 4To ke Takoe Bcenennas,
INanaktuka, ConHeuyHas cucTeMa, 3BE€3/IHbIH J105K1b, METEOPUTHI U METEOPHI.

Bcenennas — 3To mpocTpaHCTBO, BKIIOYaromee B cedst abcomoTHo Bee: ColHIe, MIIaHETHI,
Hamry ["anakTuky, MUUIHapAbl Apyrux ranaktuk. Ho uro takoe wawa I'anakmuka? 3To 3Be3qHAs
CHUCTEMa, B COCTaBe KOTOpoW HaxoauTcs Hamie ConHie. 3Be3Has CUCTEMa COCTOUT U3 3BE3J.
3Be3/pl MPEACTABIAIOT COOOW IIapbl U3 rOpsvero, mo OoJbLIEN YacTH MOHU3WPOBAHHOIO, rasa.
3Be3/bl U3TY4aloT CBEeT. B Heapax 3Be3/1 MPOUCXOIUT TEPMOSICPHAS PEaKIusl.

Hama Conneunasi cucreMa COCTOMT U3 OTPOMHOTO KOJIMYECTBA Pa3IU4YHbIX HEOECHBIX T, B
1eHTpe KoTopeix Haxoautcsa Comnue. IMEHHO OHO YIEpKUBAET BCIO «KOCMUYECKYIO CEMbIO»:
TJTAHETHI U KOMETBI, aCTEPOUIbI M METEOPbI, KOCMUYECKYIO MbLIb.

[Tnanets! Bokpyr CoiHIIa BpamaroTes Mo opOuTaM, KOTOPBIE MPEICTABISIOT cO00H hopmy
AJIUIICA — BBITAHYTON OKpYy>KHOCTU. B mopsiake ynanenus or CoslHIIa OHU pacloiararTcs B TaKOU
nocnenoBarenpbHocTH: Mepkypuii, Benepa, 3emnsa, Mapc, HOnutep, CartypH, Ypan, Henrys.
Boxkpyr Bcex muaner, kpome Mepkypust 11 Benepsl, oOpamjarorcss UX €CTECTBEHHbBIE CITYTHHMKH.
Cnytauk miuaHeTsl 3emis — 310 Jlyna. M3-3a toro, uto JlyHa — camoe 6J13K0€ KOCMHUYECKOE TEJO
[0 OTHONICHHIO K 3emile, €e yAalochb M3Y4uTh Hawiydmum oOpaszom. Ha JlyHe otcyrcTtByer
aTMocdepa, a Ha IOBEPXHOCTH €CThb MaT€pPUKH — TOpHBIE pailoHbl, U MOpsi. Mopsi — 3TO 3acThIBIIAS
ByJIKaHUYeCKas J1aBa. BbicoTa HEKOTOpBIX rop pocturaer 9 km. Temmneparypa noBepxHocTH JIyHbI B
nojcoiHeYHoM Touke okoso + 130° C. Temneparypa noBepxHOCTH JIyHBI HAa HOYHOM CTOPOHE OKOJIO
— 170°C. Taxxe ecTb OTpOMHBIE KpaTephl, 00pa30BaBIIMECS B MECTAX yJapOB METCOPUTOB. 3eMIIsS
nmeet nuametp 12742 kM, a Jlyna — 3474 km, 4yTo npuMepHO B 4 paza MeHbIIE JUameTpa 3eMIIH.
Huametp Connua pasen 109 nuamerpam 3emiin.

Memeopul — siBneHus, HA0IIOIAIOIMECS B BUJIE KPATKOBPEMEHHBIX BCIBILIEK, BO3SHUKAIOIIUE
IIPU CTOPaHHUU B 3eMHOH aTMoc(epe MEIKHUX METEOPHBIX OOBEKTOB (HANpHUMEp, OCKOJIKOB KOMET
WJIU aCTEPOUJIOB).

Crenyer pa3nu4arh METEOpPbl U METEOPUTHL. MeTeopoM Ha3bIBaeTcsl HE caM OOBEKT (TO €CTh
METEOpPHOE TEeJO0), a SIBJIEHHE, TO €CTh €ro CBETAIIMICcS ciiell. JTo sBIeHHEe OyIeT Ha3bIBaTbCs
METEOpOM HE3aBUCHMO OT TOTrO, YJETUT JIM METEOPHOE TeNO0 U3 aTMoc(epbl B KOCMHUYECKOE
MIPOCTPAHCTBO, CTOPUT JIM B HEW WM yNajieT Ha 3eMJII0 B BHJIE METECOPHTA.

Memeopum — TenO KOCMHYECKOrO MPOUCXOXKIEHUS, YIaBlIee Ha MOBEPXHOCTb KPYIMHOIO
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HeOeCHOro 0ObeKTa.

36630HbIM  unU  MemeopHbiM  00H#COEM  HA3BIBAIOT METEOPHBIM TOTOK  OOJbIION
MHTEHCUBHOCTHU.

[Tocne Bricagku amepukaHieB Ha JIyHy odeHb MHOTME JIOAM Ha IUIAHETE BEPUIIU, YTO B
Havane XXI Beka yxe HUKOro He OyAYyT YAMBIATH MYTEHIECTBUS B KOCMUYECKOM IPOCTPAHCTBE.
OnHako 110 TakoM pealbHOCTH €lle O4YeHb Jaaneko. HecMOoTpss Ha akTHUBHYIO JAESTENbHOCTb,
BEAYIIYIOCS B OTOM HAaNpaBlICHUHU, B OJmKaiilliee AECATHIETHE BPSA JH YNACTCS Peajn30BaTh
noA0OHBIN clieHapui. brarogaps M3y4eHUI0O KOCMHUYECKOrO MPOCTPAHCTBA MOKHO HE TOJIBKO B
OydylieM OpraHu30BbIBaTh IOJIETHI Ha JApPYyrue IUIAHEThl, HO U YIYYIIWUTh >KU3Hb Ha 3emIe.
UccnenoBanuss B 3Toi 00JacTu MO3BOJISIIOT IMOJIy4aTh IIEHHBIE CBEJIEHUS, CIIOCOOCTBYIOIIHE
pa3paboTKe HOBBIX TEXHOJIOTHH.

Bonpocel ona odcyscoenun:

- O 4éM roBOpUTCS B TEKCTE?

- UTO HOBOTO BbI Y3HAIU?

- I'ie v xorya BbI CMOXKETE BOCIOIb30BATHCS 3TUMH 3HAHUSMU?

3aoanusn

1. CtpouTenbCTBO OrPOMHBIX TEJIECKONOB Ha 3eMJié U pa3MElIeHHEe KOCMUYECKUX
TEJICCKOIOB, TakuX, kKak «XABbBJI», Ha oko03eMHOI OpOHTEe, CTOUT COTCH MUJUTMOHOB JIOJUTAPOB.
[IpuBenuTe aprymMeHTBl «3a» U «IPOTHUB» HEOOXOAMMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpaT Ha
ACTPOHOMHUYECKHUE UCCIIENOBAHHUS.

2. Ilpenronoxxum, Bbl y4acTBYeTE B MPOEKTE CTPOUTENLCTBA JYHHBIX oOMTaeMbIx 0a3. Ha
KaKHue BOMPOCHI HYXXHO HAWTU OTBETHI, MpEXJIe 4YeM HayaTh cTpoutenabcTBo? CdopMynupyi
HECKOJIBKO TaKMX BOIIPOCOB.

3. Bemmummre 3 TeKcTa TP CYIIECTBEHHBIX MPH3HAKA, IT0 KOTOPHIM HEOECHOE TEJI0 MOYKHO
OTHECTH K 3BE3/1aM.

4. VckmounTe JUIIHEE TOHATHE B psALy: 3Be3/bl, Beenennas, ["anakruka, 3emis, ABUrareib,
Meteoput. OOOCHYITE CBOE pEIICHHE.

5. CocTaBbTe BOMPOCHI, IO OTBETAM HA KOTOPBIE BBl CMOXKETE MOJIYYUThH MPEACTABICHUE O
cTpoeHun BeenenHon.

6. Ha ocHoBe wWH(poOpMammu, IMONIYICHHOH W3 TEKCTa, CHCNIaliTe BBIBOJ O TOM, KaKHe
BO3MOKHOCTH OTKPBIBAE€T PA3BUTUE KOCMOHABTUKH.

7. IloctpoiiTe auarpaMmy, MO3BOJIIONIYIO OLEHUTh COOTHoueHue pasmepoB CoinHIa,
3emun, JIyHBI.

Tema 5.2. Moodenv Conneunoii cucmemot. Hzyuenue u uccneoosanue Jlynot.

Hccneoosanun onuxncaituux naanem — Mapca, Benepot
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Texcm 013 uzyuenus:
Cmpoenue ConrevHou cucmems: Hamra ComHeunas cucteMa COCTOMT W3 II€H-
TpasibHOTro Testa CoNHIla U MJIaHET, KOTOPbIE BPaIA0T-

cs mo ceouM opbutam Bokpyr Coumni (puc. 11). Uem

Wt prcypmn

Carypn  ¥Ypawm Hentyw _'

& » I Gxe kK CONHILY PacrionoKeHa IIaHeTa, TeM ObICTpee
™ v JIBYDKETCSI U MEHbBIIIE BPEMEHHM OHA TPAaTUT Ha OJHH
06opot. Becero Bokpyr ComnHia Bpamjaercs § TUIaHET.

CBoM MMEHA INIAHCTHI MOJIYy4YHJIM B YCCTh PUMCKUX 00-

PucyHok 11
roB. Mexnay opouramu Mapca u FOnurepa HaXoguTcsl MOsSC acTEpOUAOB, 3a opbuToit Henryna

Haxomutcs nosic Koiinepa u 3a nosicom Koiinepa, BeposaTHo, pacnoioxeHo obmako Oopta. Pac-
CMOTPHUM OCHOBHbBIE XapaKTEPUCTUKH IJIAaHET.

Opb6uta nnanetsl Benepa Bropast ot Connua. I'og Ha Benepe mnmutcsa 225 cyTok, a ouH
000poT BOKpyT ocu 243 cytok. B otnuume ot apyrux miaHer, BeHepa BpamaeTcs B CTOPOHY MPO-
TUBOTIOJIOKHYIO CBOEMY JIBHKCHHIO 10 opOuTe. BeHepy MHOTa Ha3hIBAIOT «CECTPOil 3emMin», 1o-
TOMY 4TO 00€ IIJTaHEThl TOXO0KU pa3MepaMu, CUIION TSHKECTU U cocTaBoM. OHAKO YCIIOBUS Ha ABYX
IJIaHEeTax OueHb pasHble. ATMocdepHoe naBieHue Ha Benepe B 90 pa3 Gombliie 3eMHOTO U COCTOUT
Ha 96% W3 YrIEKUCIIOTo Ta3a. YTIEKHCIBII Ta3 co31aéT MApHUKOBBINA dPQEKT, M03TOMY BOIU3HU TO-
BepxHOoCcTH Beneprl Temneparypa okoio 450°C! TloBepxHocTs BeHepsl 3akpbiTa IycTIMU OOJaKa-
MU, COCTOSILIMMHU U3 KameleK CepHOM KucioTel. B atMocdepe Benepsl momHuM ObIOT B J1Ba pas3a
Jaiie, ueM B 3eMHOM. [Ipupoza Takoil 2y1eKTpu4ecKoli aKTUBHOCTH IT0KAa HEM3BECTHA.

N3-3a mnotHOM aTtMochepbl OCBEMIEHHOCTh JaXe B MOJIJIEHb O4eHb ciiabas. Ha moBepxHocTH
Benepbl 00HapyKeHbI ThICAYH JPEBHUX BYJIKAaHOB, H3BEPIaBLIMX JIABY, PA3JIOMBI, TOpbI (pHc. 12).

PucyHok 12 Camas 3HakOMasi M caMasi M3yueHHas IlaHeTa —
3emuist. 3emuis, B oTindre ot Mepkypus u Benepsl, nme-
€T OJIMH €CTECTBEHHBIN cnyTHUK — JIyHy. Paguyc JlyHel
Bcero B 4 pasa MeHbule paguyca 3emun. [loatomy 3em-
JII0 YacTO HAa3bIBAIOT «IBOMHOW IntaHeTon». IloJHBIN
obopot Bokpyr 3emun JlyHa coBeprraer 3a 27,3 CyTOK.
3a a0 xe Bpems JIyHa nemaetr oguH 060pOT BOKpPYT CBO-
el ocu, MOATOMY OHa MOBEPHYTA K 3emile BCerzaa OJHON

cropoHoil. Ha Bunnmon cropone JIyHbl MHOTO TEMHBIX

Y4acTKOB, MX HasbiBatoT Mops. Hampumep: Mope [o-
xner, Mope Scroctu, Okean byps. JIyHHBIE KpaTephl OJIY4YHId UMEHA N3BECTHBIX yU€HBIX. Ca-

MBIMH KPYITHBIMH KpaTepamu C Jy4eBoil cucteMol sBisroTea Tuxo, Kerep u Konepuuk. ['opHbie
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XpeOThI MosTyumiy HazBaHus 3eMHbIX rop (KaBka3, Anbsnbl, [lupenen u np.). Ha oOpaTtHO# cTopoHe
JIynsl Mopeii Maio. 31eck MHOTO KpaTepoB, Ha3BaHHBIX B YeCTh 3HAMEHUTHIX Jtozen 20 Beka. M3-3a

Majsioro TsaroteHus Ha JlyHe Het atmocdepsl.

ot

n-m;-: H
HECD S B o sanetra Mapc (puc. 13) Ha3zBaHa nuMeHeM Oora
:-un\'u OB s eats 7 :,\" - ;n‘:ﬁm - M a pC p (p )

Barsrius 1021427 e AR F L LYY

BOMHBI 3a KpacHOBATBHIH OTTEHOK, OOYCIOBICHHBII
HaJIMYueM B KOpe OKUCIIOB Xkeine3a. [Inanera umeer na
HEOOJIBIIIUX CITyTHUKA HenmpaBuibHOU hopmbl Doboc u
Jleiimoc («cTpax» U «y)Kac») — CIIyTHHKH BOWHBL. Ha
Mapce ects atmocdepa, naBieHue kotopoi B 150 pa3

cnabee 3emHoro. Iloatomy Ha Mapce O00abIION

nepenag temmneparyp ot +25°C  po  -125°C.
PucyHok 13
[IpumeuarenbHO  0coOeHHOCTBIO Mapca  sBiseTcs
orpoMHbIi kanboH Mapunep anmuHo# moutu 5000 kM, mmpunoit 10 200 kM 1 riryOuHo# 10 5 kM. Ha
Mapce HaxoauTcs camast Beicokas ropa B ConHeuHOM cucteme — ByakaH Onumn BeicoToi 27 kM. B
KoHIle 19 Beka uTanbsHCKUM yuéHb Ckuanapeiuin OOHapyXWJI B TEJIECKOIl JMHUHU, Ka3aBIIUeCs
IIOYTU NPSIMBIMU, KOTOpPBIE OH Ha3Ball “MapCHaHCKUMM KaHanamu . C TeX Mmop y4€HbIE IBITAIHChH
HalTH *kW3Hb Ha Mapce. M3MeHeHne 1BeTa MOBEPXHOCTH Mapca ydy€Hble CBS3BIBAJIU C POCTOM
pacteHuil u cMeHoW BpeME&H roaa. PeanpHocTh okazasach npo3anuHeil. Hax moBepxHOCTHIO
IUTAHETHl YacTO AYIOT CUJIbHBIE BETPbI, CKOPOCTh KOTOPBIX g0oxoauT 1o 100 m/c. HeGonbmas cuna
TSYKECTH MO3BOJISIET JaXK€ Pa3peKeHHBIM MOTOKAM BO3yXa MOJHHMMATh OIPOMHBIE OOJIaka MbLIH,
oOpa3yst nbeuieBble Oypu. B 70-x romax mpouuioro Beka ObUIM OOHApYy»KEHbI pycia peK, KOTOpble
OKa3aJluCh BbICOXIIMMH. B Hacrosiee Bpemst Boja Ha Mapce oOHapyeHa TOJIBKO B BUJE JIbJA,
KOTOPBIN HaXOJUTCS B MOJSAPHBIX MIankax. JKu3znb Ha Mapce Tak 1 He oOHapy>KeHa HU B MIPOIILJIOM,
HU B HaCTOSLIEM.
3aoanusn
1.cnonb3ys TEKCT U TaOJIUILy, ONIPEIENTE, Ha KaKHE JABE IPYIIIBI MOKHO pa3/IeUTh BCE

TIJIaHETHI 10 uX Macce. CBOE pemieHuit 000CHYHTE.
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OCHOBHbIEe XapakTepucTuku nnaHetr ConHe4vyHon

CUCTEMDI

MnaHera Ruawete | Macca | OSwmam | Mlepwos | Cyrku | MnotH | CnyTHMKY
:::m . | obpawme
= | wuA, ner

Meptypun
Benepa | 0,95

3emnsa
Mapc
KOnutep| 11,2
CatypH | 9,41
YpaH
HentyH | 3,81

2.BHUMAaTEIBHO paccMOTPUTE I/I306pa)I(CHI/I$I Ha pUCYHKC. HazoBute IIJIaHCTHI, O0OBSICHUTE

CBOE pELICHHUE.

lNnaHeTbl 3eMHON rpynnbl

Paamepkl nnarer 8
4 paguycax 3emnn

3.CpaBuute nosepxHoctu Benepsl u Mapca. BHecure HaiiieHHbIE OTIUYMS B TAOIHILY.

[Ipemnoxute Ha3BaHUS CTOJIOIIOB TAOIHUIIHI.

+25°C a0 -125°C

KaxboHn MapuHep

» [‘opa Onumn-
y Cambiit GonbLLOK
Bynkax ConHeuyHou
CUCTEMbI

4. Onpenenute nuiHee noHsATHE B psaxy: Okean bypp, Bynkan Onumn, Kpatep Kenuep,

Mope Acuoctr. O60CHYITE CBOE pelIcHHE.
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5.BepHo nmu nmoetcs B iecHe? [ToaTBepu CBOI OTBET CIIOBAMHU U3 TEKCTA: « Ymeepoicoaiom

KOCMOHA8mMul U Meumamenu, ymo Ha Mapce 6yoym abronu yeecmu...»

Tema 6. Ilapcmea scusoit npupoowt
«Becv oepomuvlll Mup kpyeom mews, HA0O MHOU U
1000 MHOU NOJIOH HEeU38eCMHbIX MAlIH.
A 6y0y ux omkpwieams 6CI0 AHCU3Hb, NOMOMY YMO
9MO camoe ysieKamelbHoe 3aHsmue 8 Mmupe»
B. buanku
Bonpocwt ona oocyyncoenusn:
- CoryiacHbl ¥ BBl C MHEHHUEM MHcATeNs, oYemy?
- Uto maét KaXxjoMy 4eI0BEKY 3HAaHUE IPUPOIBI?
- V3 kakux HCTOYHUKOB MH(POPMAIIUK MOYKHO ITOJTy4aTh HEOOXOAUMBIC HAM 3HAHUS O MPUPOIEe?

Texcmut 012 umenus:

Yro Takoe MXU M JTHIIAHHUKH

Mx# ¥ IHUIIARHUKYA TOSBUINCH MUJUTMOHBI JieT Ha3aa. OHM KU elle BO BpeMeHa TUHO-
3aBpOB, W 10 CEH JIcHb HA BaJyHaX, Ha JIEPEBBSIX W MPOCTO HA BIAKHON 3eMiile MOXHO OOHapy-
KUTh OTH pacTeHUs. MXU O4YCHb pa3HOOOpa3Hbl. Y HEKOTOPHIX M3 HUX TEJIO PACUWICHEHO Ha CTe-
Oellb U JIUCThS, @ Y HEKOTOPBIX OHO MPEACTABIISIET COOOM €IMHOE TEJIO — CIOCBHIIIE.

Mxu. HekoTopsie yueHbIe CUMTAIOT, YTO MXHU MPOM3ONLIN OT 3€JIEHBIX WU OYpBIX BOJO-
pociieid, a HEeKOTOpbIE YTBEPXKIAIOT, YTO MX MPEAKaMU SBISIIOTCA HU3IIHME NMcuiopuThl. Tak wim
WHaye, OOJBIIMHCTBO CXOASTCS HAa TOM, YTO MXHU W JIMIIAWHWKK CTadd TYMHUKOBOW BETBHIO DBO-
mouuu. To ecTh, BCeBO3MOXKHBIE NANTOPOTHUKH, LIBETHI U JEPEBbSI BEIAYT CBOIO POAOCIOBHYIO HE
OT HUX, & OT BEIMEPIIUX MCUIO(UTOB.

YV MXO0B M JIHUIIAWHUKOB HET ceMsH. OHM pa3MHOXKAKOTCS CHOpaMU — MEIbYalIIMMH IIbI-
JUHKaMU, HE 3allUIIEHHBIMH OOOJIOYKOM W HE COAEp KallUMU TMUTaTeNbHBIX BemiecTB. Coenu-
HUTBCSI «OTIIOBCKAasH» M «MaTEPUHCKas» IMBUTMHKA MOTYT TOJBKO B
Bojie. 13-3a 3TOr0 NMIIB O1HA U3 MUJUTMOHOB NMBUIMHOK MOXET Mpe-
BpaTUThCSI B HOBOe pacteHue. ['opazmo >ddextuBHee Apyroit cmo-
co0 pa3MHOKEHHs, KOTJla 4acTh PAacTeHHs OTIENSIEeTCS M paszpacTa-
ercs. Kcratm, Tak MOTyT pa3MHOXaThCs TMPAKTHYECKH BCE pacTe-
Husg. OgHAKO TaKk HOBOE PACTCHHE MOSBUTCS PSIIOM, a CIIOPHI BETEP
MOXET YHECTHU 3a MHOTUE KHUJIOMETPBI OT PACTEHUS-KPOIUTEIN».

Y MXOB HET KOpHA, €CTh JHIIb YK€ 3HAKOMbIE HaM BBIPO-

CTBI-PU30UAbI, KOTOPBIMHU PACTCHUC KPCIHUTCA K 3€MJIC, KAMHIO HJIN




nepeBy. M3-3a 5T0ro MOX He MOXET IOJIy4aTh BOAY M a30T U3 IOo4YBbL. [103TOMY MXU IOCENSAOTCS
B CBIPBIX MECTaX, IZIE OHU MOI'YT BCEH IIOBEPXHOCTBIO BIIMTBIBATH BOAY U IIUTATCIIbHBIC BEIlE-
CTBa, paCTBOPEHHBIE B HEW. Yamie BCEro MXM pacTyT Ha IOYBE, B KOTOPOM MaJIO IHUTATEIbHBIX
BEIIECTB — Be/lb 3/1€Ch UM He OyIyT MelaTh pacTy APYrHe pacTeHHs.

JInmaiHuK — 3TO OYEHb MHTEPECHOE pacTeHHe. TouHee, €ero U pacTEHUEM Ha3BaTb TPY.-
HO. Benp numaliHuK — 3TO BOAOPOCIU M TpUOBI, )KUBYIIHME BMecTe. |’ pu0 ymMeeT BIOUTHIBATH BOIY
U a30T W3 MOYBbI, a BOAOPOCIH, KUBYIIHE HA €r0 MOBEPXHOCTU, YMEIOT OCYLIECTBIATh (HOTOCHH-
Te3, 00pa3ys M3 BOJABI U YIVIEKHUCIIOIO ra3a IoJ JeHCTBHEM COJHEYHOrO CBETa YIJIEeBOJbl. Takum
00pa3oM 3TH >KMBBIE OPraHM3MbI OTJIMYHO JIOTOJIHAIOT APYr apyra. I'pub u BOAOpOCIH Tak XoO-
pOIIO MPUCIOCOOMINCH APYr K APYry, 4To 0oOpa3oBajl HOBOE pacTeHHe — JuiaiHuk. Takoe
TECHOE B3aUMOJICHCTBUE HA3bIBACTCS CUMOMO30M.

Mxu ¥ JMIIAHHUKY CYUTAIOTCSI OYEHb HECOBEPIICHHBIMM pacTeHHsAMH. OIHAKO MMEHHO
3TO «HECOBEPIIEHCTBO» MO3BOJISIET UM JKUTh B TaKUX YCIOBMAX, IJ€ JIIOObIE JAPYrHe pacTeHUs He
CMOI'YT CyllecTBOBaTb. OHHU JIETKO MEPEHOCAT Aa)xe IIyOOKOe 3aMOpakKMBaHUE M IOCIEIYIOLIEe
BBICBIXaHME. biarogaps TOMy, YTO MXU M JMIIAWHUKNA HEBEPOSATHO HENPUXOTIMBBI, OHU PacIpo-
CTpaHeHbl 1o Bcell rutanere. OHM pacTyT Jaxe Ha MoOepexbsix AHTapKTuAbl! YueHble Bo3jara-

FOT Ha JIMIIAaHHUK OOJIbIIIHE HaJACK/Ibl, IIbITAACh BbIpAIIUBAThL 3TO PACTCHUEC B KOCMOCC.

3aoanua:
1. BuumatenbHO paccMoTpuTe pucyHKH. C MOMOIIBIO TOTy4YeHHOM HHPOPMAITUH JOTIOIHUTE

MPEAJIOKEHUS:

Cmebenv xeowa

Cmebenv nnayna
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KopeHb no6er

2. C moMoIIp0 MPHUBEAEHHOTO OIMUCAHUS IUISCEHH MONMPOOYHTE JT0Ka3aTh, YTO IICCECHb — TOXKE

I'pHUOBL
MNnecHeBblie rpubbl

fnecens NORBNAKAEARCS Ha Xess

PHARNMA ChIpY

DREQENEHHOM BPOMATE. MHOMME BUAs
anecnesyx ErGan

MSNOMLIVIOTER B
M KDOEMOPOTWIECKON
NPOMBIUVIEHROCTI AN
RONYHEKES EWTAMHHOS,
BHTHEHOTIAOS, (HEPMERTOR,
CTEPOHAHEIX FORMOROE.

3.CornacHsl 11 BB ¢ yTBepKaeHHEM: «I prObI He pacTyT B oropojie»? O6ocHylTe CBOE MHEHHE.

4. Kakue U3 yKa3aHHBIX POACTBEHHBIX pacTeHui mpouspacratoT B Poccun?

[Tnaynsl. CIIONIHBIME 3apOCIISIMU IIPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, Jlansaem
Bocroxke.

XBomuy. PacipocTpaneHs! IpakTUUECKH 110 BCEMY 36MHOMY IIapy, HO IPEAIOYUTAIOT YMEPEHHBII
kiumat CeBepHOTro MoJymapusi.

[TamopotHuku. Berpewarotes B necax Azuu, Poccun, Mekcuku, Hopserum.
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7 kaacc
Tema 1. Monexkynapuoe cmpoenue meépovix mein, dcuoxocmeil u 2azos. /lugpgpyszus ¢ zazax,

HCUOKOCIAX U MEEPOLIX menax

Texcmul 0na umenua:

Teker 1

BpoyHOBCKOE nBUKEHHE — OCCIIOPSIIOYHOE JBMKEHUE MabIX (pa3MepoM OKoJIo 1 MKM) ya-
CTHII, B3BEIICHHBIX B >KUJIKOCTH WJIM ra3e, MPOUCXOJAIIEe MOJ JACHCTBUEM TOIYKOB CO CTOPOHBI
MOJIEKYJ oKpy:xaroiieit cpeabl. OTkpsiTo P. bpoynom B 1827 r. Buaumelie TOJbKO O] MUKPOCKO-
IIOM B3BEILIEHHBIC YaCTHIIbI IBMXKYTCSI HE3aBUCUMO JIPYT OT ApPyra U OMUCHIBAIOT CJIOKHBIE 3UT3aro-
oOpa3Hble TPaeKTOPHH. BpoyHOBCKOE BMIKEHHE HE OCIIa0EeBaET CO BPEMEHEM U HE 3aBUCHT OT XH-
MUYECKUX CBOHCTB cpefbl. IHTEHCUBHOCTh JABIKEHUS YBEITUYHMBAECTCS C POCTOM TEMIIEpaTyphbl
Cpelbl U C YMEHBIICHHEM €€ BA3KOCTU U Pa3MEPOB YaCTHII.

B 1908r. XK. Ileppen Hayan KOJIMYECTBEHHBbIC HAONIOJICHUS 33 JBUKEHHEM OPOYHOBCKHX
4acTull o] MUKpockornoM. Kpoieunslie mapuku nodtu chepuueckoil (GopMbl U MPUMEPHO OJIMHA-
KoBOro pasmepa I[leppeH mosiydan U3 ryMMUryTa — COKa HEKOTOPBIX TPOIMYECKUX JIEPEBHEB. JTU
KpOIIIeYHbIE MMapuKy ObLTN B3BELIEHBI B TIHIEPHHE, conepxkameM 12% Bossl. Boopyxusmmcs ce-
kyHaomepoM, XK. IleppeH oTmedan u mOoToM 3apucoBbIBal (KOHEYHO, B CUJIBHO YBEIHMUYEHHOM Mac-
mrabe) Ha JucTe OyMaru MOJOXKEHUE YaCTHUIl uyepe3 Kaxable MOIMUHYThl. CoeanHss MOTyYeHHbIE

TOYKH MPAMBIMH, OH ITOJTy4aJl 3aMBICJIOBATBIC TPACKTOPUHU, TPU U3 KOTOPBIX IMOKAa3aHbl HA PUCYHKEC

14.

3aoanusn:

1. Tlo pucyHKy ompenenauTte CpeaHHE CKOpPO-

CTU TpECX 6pOYHOBCKI/IX JacCTHUll 3a ICPBBIC

10 MuH HAOIIOIEHWS.

2. Onpenem/ITe, nmo4yeMy CKOpPOCTH DTUX HYa-

CTHII TIO BEJINYMHE U HAMPABICHUIO PA3JIH-
YarTCs MEXKIY co00i? YKaKuTe HECKOIb-

KO OCHOBHBIX IIPUYHUH OSTOTO pa3jinvui,

BBIGpaB U3 CIHCKAa BO3MOXKHBIN HOMEp

IIPaBWJIBHOTO OTBETA! PucyHok 14
1 — oHM UMEIOT pa3IMUHYIO Maccy; 2 — OHU UMEIOT
pa3nuyHyto GopMy; 3 — UX CTOJIKHOBEHHUS C MOJIEKYJIaMHU OKPYXKAaroIlel cpe/ibl UMEIOT CIyJaiHbIi

XapaKTep.
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3. Kaxk morna Obl BEIMIAAETh TPAGKTOPUS OPOYHOBCKOW YACTHIIBI TPU HAOIIONEHUH €€ I0-
noxxenus He yepe3 30 cexyHn, a yepe3 kaxapie 10 cekyna? M300pa3ute BOZMOXKHYIO TPAEKTOPUIO
YaCTHIIbI, HAIOKUB €€ Ha TPACKTOPHIO, MOIYYCHHYIO NPH MU3MEpeHUsAX mosiokenus depe3 30 ce-

kyHa. Ctpenkoii 0003HaYeHO HANPaBJICHUE IBH)KEHUSI OPOYHOBCKOM YaCTHIIBL.

e

[ i
(@] i
= 035 5 o P D (T
B BV R
-.1 ' 7 by
i | |
lGMKM
Tekcr 2
Nudppysus

Huddysuto yno6HO HaOIIOAATh B TYCTHIX TeJsX. Tako# reib MOKHO MPUTOTOBHUTH, HATION-
HUB 0aHOuKy 4-5%-HBIM pacTBOpOM KenaTHHA. JKemaTHH CHavajga JIOJDKEH HECKOJIbKO YacoB
Ha0yXaTh, a 3aTE€M €ro IMOJHOCTBIO PACTBOPSIOT MPU NEpEeMEIIMBAaHUU, OMYCTHB OaHOUYKY B TOps-
gyro Boay. [locie oxiaaeHus Mosry4aeTcs MOYTH MPO3pavyHbIid reib. Ecau ¢ moMompio ocTporo
MUHIIETa OCTOPO’KHO BBECTH B LIEHTP STOW MAacChl HEOOJBIIOW KPUCTALIMK MEpMaHTaHaTa KaJus
(«MapraHIlOBKN»), TO KPUCTAJUTMK OCTAHETCS BUCETh B TOM MECTE, TJI€ €ro OCTaBUJIM, TaK KaK I'ellb
HE JIaeT €My yNacTh. YK€ yepe3 HEeCKOJbKO MHUHYT BOKPYI KpHCTaJIMKAa HAYHET PacTH OKpallleH-
HBIH B (DUOJICTOBBIN L[BET IIAPUK, CO BPEMEHEM OH CTAaHOBUTCS BCe 0OJIbIle U OOJIbLIe, TOKa CTEHKH
0aHOUKM HE UCKA3AT ero Gpopmy. Takoi ke pe3yabTaT MOKHO IOIYYUTh M C TIOMOIIBIO KPHCTAILIH -
Ka MEIHOTO KyIIopoca, TOJIbKO B 9TOM CITydae IMapuK MOTYyIHTCs He (PUOIETOBBIM, a TOIyOBIM.

Bonpocel ona oocysycoenun:

- [Touemy oxparenHas u3-3a 1ug¢ys3un ooacTs resist umeet Gopmy mapa?

- Kak usmenurcs ¢popma u pasmepsl OKpaIleHHOW 00JIaCTH MPU YBEIMUYEHUH TEMIIEPaTyphl
reJisl: YBEIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHUTCS?

- Kak m3mennrcst popma okpameHHOH 001aCTH, €CIi H3HAYAIIBHO CO31aTh U MOIEP)KUBATh
pa3nuure Temreparyp BepxHel 4acT eMKocTH (Ooyiee HarpeTas) U HUKHEH dacTu (6osee X0no.-
Has)?

3aoanua:

1. U306pa3ute Ha pUCyHKE MpeArnoiaraeMyo (popMy okparieHHoW 001acTH resl.

Tema 2. Mexanuueckoe osuscenue. I'uopoycunumens

Texcmut 013 umenus.
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Texer 1

«Ilocne obena morona Oblia *kapkasi; Mbl IEPELUIN B CaJ U MWIKA Yail 1O TEHbIO HECKOJIb-
KHX f0510Hb. Mexny npounm c3p Mcaak ckazan MHeE, 4TO TOYHO B TaKOW jk€ 0OCTaHOBKE OH HAXO-
JIMJICS, KOTJIa BIIEPBBIC €My IPHIILUIA B TOJIOBY MBICIb O TSAroreHud. OHa Oblia BhI3BaHA MaJICHUEM
s0J10Ka, KOI/la OH CHJIeN, NOrpy3UBIINCH B AyMbl. [louemy s16510k0 Beerja majgaeTr OTBECHO, HOIY-
MaJl OH Ipo cels1, IoYeMy He B CTOPOHY, a BCerja K LeHTpy 3emin. JloKHa CyIecTBOBATh MPUTS-
ratejpHas CUJa B MaTepUHU, COCPENOTOYEHHAs B LIeHTpe 3emun. Eciiu mMaTepus Tak TSHET APYrylo
MaTepHIo, TO JIOJDKHA CYIIECTBOBATH MPOMOPIHUOHAIBHOCTD e KonudecTBy. [loaTromy s6510K0 mpu-
TATMBAaET 3eMIII0 TaK Xke, Kak 3emis si010ko. JloykHa, cienoBaTeiabHO, CyLIECTBOBaTh CHIIA, IO-
N0OHAast TOW, KOTOPYIO MbI Ha3bIBa€M TSDKECTBIO, IPOCTHparoliascs 1o Beeil Beenennoi».

Bonpocul ona oocyscoenusn:

- O uém roBopurtcs B Tekcte? Kak ero Mo>KHO 03arjiaBuTh?

- Kakoe coOsITHE, €ciii BepuTh pacckasy, Bbi3Basio y M. HproToHa MBICIB O TATOTEHUU?

- I'ne B 3TOM pacckasze roBOPUTCS MO CMBICIY IOYTH TO e CaAMOE, YTO HAIMCAHO U B y4eO-
Huke: «['paBUTalMOHHOE MPUTSKEHUE JIIOOOTO Tella MPOSBIISETCS TEM 3aMeTHEe, YeM OOJIbIIe ero
maccay?

- OCHOBBIBasICh Ha TOM, YTO OMNKMCAHO B ATHX BOCIIOMHUHAHMSX, cliejajud Obl Bbl HA MECTE
Hpro-TOHA BBIBOJ O BCEMMPHOM XapaKTepe TATOTEHUS WX TOJBKO O CYLIECTBOBAHMM TATOTEHUS
Mexay 3emiei u npyrumu Tenamu? OTBeT 000CHYyiTE.

3aoanue:

Haiinute B MHTepHeTe mim OyMaXHbIX MCTOYHMKaxX HH(popmanuio o0 WM. Herotone. Uem
3HAMEHHUT ATOT BEJIUKUHN yUEHBIH, KDOME TOTO, YTO IO JIET€HJE OH OTKPBLI 3aKOH BCEMUPHOTO TATO-

TCHUS, KOTa €My Ha I'OJIOBY yIIajlo s10J10K0?

Teker 2

[TepBblii MaTEHT, CBSI3aHHBIA C TUAPABIMYECKUM YyCHJIeHHEM, Obul nonydeH dpenepukom
Jlanyectepom B BenukoOpuranuu B 1902 rony. Ero usoOperenue npeactaBisio coboil «ycuiu-
TENbHBIA MEXAaHMU3M, MPUBOAUMBIN NOCPEACTBOM TI'MApaBIMUECKO Heprun». B 1926 rony mnxe-
Hep [Tupc Oppoy npoaemMoHCTprpOBaN B KOMIaHUM J[)keHepan MOTOPC THIPOYCUIIUTEND PYJIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUN aBTOMOOMIIBHOTO THAPOYCHIIMTENS PyJis, Ha3bIBAEMOIO

30JI0THUKOBBIM, H300pakeHa Ha pUCyHKe 15.
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“_ ™ Pynoma (1)

O1 i Kasanst ruapopacnipenenurens (3)

i ®)

Hacoca

Y (2)

PaGouwdi nopiuess

Beixonroe 3seH0 (5)

PG

“~__Tlpapas nonocts ruapoxenrarens (4)

PucyHok 15

B a1oli cxeme mepemeneHue ympapisiomeld pykosaTku (1) BmpaBo uepe3 MEXaHHUYECKYHO
CBS3b BBI3BIBAET CMEIICHHE 30JI0THUKA (2) Takxke BIpaBo. [Ipu 3TOM OTKPBIBAIOTCSI KaHAJbI 30J10T-
HUKOBOTO rujpopacnpenenurens (3), B pe3yiabTaTe 4ero rujpaBindeckas KUAKOCTh OT Hacoca Io-
naéTcsl B MPaByIO MOJIOCTh TuapoaBurarens (4). B 3Tol monocty ruapoiinHIpa BHEITHUM HACO-
coM co31aéTcsi M30BITOUHOE JIaBIICHUE, U, KaK CJIEJCTBUE, BHIXOJHOE 3BE€HO (5) MBUKETCS BIPABO,
TO €CTh B TOM >K€ HaIlpaBJIeHUuH, 4yTo U pyKosTKa (1). [Tockonbky BBIXOJHOE 3BEHO (5) KECTKO CBsI-
3aHO C KOPITyCOM pacmpenenutens (6), To IepeMelIeHre BEIXOIHOTO 3BEHA BBI3BIBAET TAKOE KE T10
BEJIMYMHE MEepeMEIlEHNEe KopIyca pacupenenurens. B pesynprate cMmelieHus Kopiiyca pacipene-
nuTens, KaHaisl (3) B TUApOpacpeeTuTele ePeKphIBAIOTCA MOSCKaMU 30JI0THUKA U MOJava Ku/-
KOCTH OT Hacoca B MOJIOCTh THAPOLMIUHAPA MpeKpaaercs. TakuM o0pa3oM, U yrpaBJisomas py-
KOSITKA, ¥ BBIXOJHOE 3BEHO yCTPOMCTBA ABMIKYTCS CHHXpOHHO. OHAKO 3a CYET TOrO, YTO YCUIIUE
Ha BBIXOJIHOM 3BEHE CO3/1aéTCs 3a CUET JABJIEHUS, Pa3BUBAEMOr0 HAaCOCOM, TO ATO YCHJINE€ MHOTO-
KpaTHO OoJbllie, 4YeM YCHIIHE, PUKIIAAbIBAEMOE K PYKosATKe oneparopoM. KoadduimeHnT ycunenus
CIEISIINX TUAPONPUBOIOB MPAKTHUUECKH HEOTPAHUYEH, M MOIIHOCTh BXOJHOTO CHUTHAJIa MOXET

OLITH YMCHBIICHA 10 HUYTOXHO MaJIOi BEJIMYMHBEI.

3aoanua:

1.0Onpenenure, Kyaa OyIeT ABUraTbCs BBIXOJIHOE 3BEHO IPU MEPEMELICHUN PYKOATKU Blle-
BO?

2. Ilonymainre, ecny AaBICHUE THAPABINYECKON KUIAKOCTH, CO3aBa€MOE BHEIIHUM HAaCO-
COM, YBEJIMYHTb, TO KaK U3MEHHUTCS CUJIa, IEUCTBYIOIIAsl Ha pabounii MOPIIEHb?

3: Bynet nu ocTaBaThcsl HOCTOSIHHON CHJIA, IEHCTBYIOMIAs Ha paboUuii MOPIIEHb BO BpeMs

MepeMENICHUS PYKOSTKHU IIPU OTKPBITBIX KaHAJIAX THAPOPACIIPEAECIUTENA?

Tema 3. 3emnn. Ammocghepusie agnenusn. Mupoesoit okean. /lasgnenue 600bl 8 MOPAX U OKEAHAX.
Hccneoosanue ona mopeit u oxkeanos
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Texcmot Ona umenusn:
Teker 1

OOpatuTe BHUMaHHE, KAaKO€ HHTEPECHOE SIBICHHE MOXXKHO HaOJI0JaTh, UCIIONIB3Yys CaMo-
JIEIbHOE IIPOCTOE YCTPOMCTBO.

HeoOxoaumo B3sTh SIIMK, B OJTHOM U3 CTEHOK KOTOPOIO clejaTh oTBepcTue quamerpom 10
caHTUMETPOB. [[pOTHBOMOJIOKHYIO CTEHKY HAJ0 CHATh U 3aTSHYTh YOPYrou IieHKou. Eciu Tenepp
HANOJIHUTH SIIHMK JBIMOM, CKaKEM, U3 «CYXOrO JIbJla», U UIEJKHYTh IO IJIEHKE, TO U3 OTBEPCTUS
BBIPBETCS BpaLAIOLIEecs TYMaHHOE KOJIBIIO.

OO0pa3yrorcs Takue Kojblla OT 3aBUXPEHUM BO3JyXa y KpaeB oTBepcTHs. BoszHukIas «3a-
KpyTKa» CIOCOOHA 3aMETHOE BpEeMs COXpaHATh GopMy Koiblla. HaloBUYMBIINCH, MOXKHO JOOUTHCS
TOTO, YTO KOJIbIIa OYIyT IOTOHSTh, YAAPATh WA MIPOXOAUTH APYT Yepe3 ApyTa.

B npupozne 3aBuxpeHusi, IpaBaa, yKe€ HE KOJbLEBbIE, IOPOKIAIOTCS, K IPUMEPY, BOCXO-
JSUIMMU TIOTOKaMU HarpeToro Bo3jayxa. JTo sIBJIEHUE 4acTO BCTpevaercs B MycThiHAX. [logHumasiceh
BBBICh, BO3JIyX 3aKpY4YMBAECTCS, BTSTUBAs B C€0s MECOK U IbUIb, KOTOPHIE BBIAAIOT pa3MeEpPbl ITUX
BpaIIAIONIUXCSl BO3YIIHBIX CTOJI00B. VX Ha3bIBalOT cMepuM. BhIBaeT, 4UTO OHM JOCTHTAIOT IECST-
KOB METPOB B IIUPUHY U COTEH B JJIMHY. Takue cmepun, Ha3piBaeMble B CeBEpHON AMEpPUKE «TOP-
HA/10», CIOCOOHBI BbI3BAaTh HEMaJIbIe pa3pylieHus. VX cuiibl XBaTaeT, YTOOBI IEPEHOCUTH I0Ma.

Ho ectp u puckossle noOutenu cmepueil — miaHepuctol. M yaaercs Tak MCHOJIb30BaTh
BHUXPEBOE BpallleHUE BO3/AyXa, YTO OHO MOJHUMAET IJIaHepPhl Ha OOJBIIYIO BHICOTY.

Bpl MoxeTe u camMu yCTpOUTh HEOOJBIION MBUIBHBINA CMEPY, €CIH MOKPYTUTE IOIIECYKON
BOJIM3U HArpeToro yyacTka 3eMJIM Ui acanbTa.

3aoanusn:

1. Beigenurte cocTaBHBIE YaCTH B TIPEJICTABICHHOM TEKCTE, YCTAHOBUTE MEXKTy HUMH B3au-
MocBsi3U. O3arnaBbTe TEKCT.

2. CnenaiiTe puCyHOK CaMOJIETbHON YCTAaHOBKH, C TOMOIIBIO KOTOPOH MOKHO MOTYYHTh
Bpallarolmecs TyMaHHble Kojbla. M300pasure komiblia:

- KOTOpBIE JOTOHSAIOT APYT APYyTa,

- KOTOPBIE IPOXOJAT APYT Yepes3 apyra.

3.Ilepeuncnute, Kakue HAyKU CIEAyeT U3yYUTh, YTOOBI 3aHUMATHCS UCCIIEIOBAHUEM TOPHA-

0.
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Teker 2

DXO0JIOT MPENCTaBIsAET cO00 MPHOOP, KOTOPBIN UCIIONIB3YET YIbTPa3BYKOBBIC BOJIHBI JIJIS
UCCIICIOBAHUS CTPYKTYPHBI U penbeda aHa, 00HAPYKCHHSI TOABOIHBIX OOBEKTOB M PHIOBI. DXOJIOT
COCTOWT M3 JIBYX YacTel — IaTYMKa, COACPIKAIIETO yCTPOUCTBA MEpelayr U IIpUeMa YIbTPa3ByKoO-
BBIX BOJIH, U JIUCIUIES. JIaTuMK ycTaHABIMBACTCS HA THUILE CY/IHA HIDKE BaTepiIuHUH (YPOBEHb I10-
rpy>KeHusl cyaHa). JlaTunk mocklIaeT CUTHAIBI B CTOPOHY JJHA U IPUHUMAET CUTHAJIBI, OTPaKEHHBIE
OT JTIOOBIX MpensATCTBUH. [laHHbBIE OT JaT4ynKa 00pabaThIBAIOTCS W BHIBOASTCS HA DKPaH TUCIUICS B

BUJIC JBIDKYILETOCS rpa)iieckoro n300paXeHus JHa U BCEX 00bEKTOB Ha MMyTH CUTHANA. JTO M03-

Lp* 2 ol o

BOJIsIET coOpaTh HH(MOpMAIHIO 000 BCEM, YTO €CTh B TOJIIIIC = -
BOJIBL.

3aoanusn:

1.Jlna mocTpoeHusi u300pakeHusi JHa U OOBEKTOB Ha
MyTU CUTHaja He0OXOIUMO BBIUMCIUTHh PACCTOSHUE OT JaTuu-
Ka-u3J1y4yaTelisl yIbTPa3BYKOBBIX BOJH JIO MPEMSTCTBUS. YJIb-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSIOTCS B BOJIE CO CKOPOCTHIO
oxono 1500 m/c. Ykaxure, 4TO TOJKEH U3MEPUTH SXOJIOT IS

MIOCTPOESHUSI N300paskeHus?

2. Amepukanckuii yuensnii P. Capmact B 2004r. yTBepKIai, 9To 0OHAPYKUIT JICTCHIAPHYIO
Atnantuny B CpeausemHoM mope, 6au3 Kunpa. OH npoBen ucciegoBaHre MOBEPXHOCTH 3eMIIM Ha
riyouHe 1.5 ThIC. M ¢ IOMOIIBIO 3X0J0Ta U 0OHapyxuia Oonee 70 coBnaneHuil ¢ onMcaHUsAMU AK-
porosisi ATJIaHTHIbl: MHOTOKWJIOMETPOBAas CTEHA, XOJM, OKPYXEHHBIM BaJloM, IIyOOKHE DBBI, a
TaKke Oepera BeicoxXIen peku. HapucyiiTe yrpoImeHHyo cXeMy ero UCCIeI0BaHMH.

3. B MOpckoli BOJIe CKOPOCTh YJIBTPa3BYKOBBIX BOJIH YBEJIMUMBAETCS C POCTOM JIABICHMS.
OmnpenensieMoe 3X0JI0TOM PacCTOSTHUE JI0 AHA OyAET OTIMYaThCs OT UCTUHHOTO?

Bri6epuTe npaBuiIbHBIN OTBET:

1) ono Oymet Gosbliie, 2) OHO OyIeT MeHbIIe, 3) OHU OYAYT PAaBHBIL.

Tema 4. Hccneoosanue mopeii u okeanos. Mapuanckas enaouna

Texcm Ona umenus
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MapuaHckasi BraguHa — Tiy0odaiiliiee MECTO 3eMHOW MOBEPXHOCTU. PacronoskeHo oHO Ha
3anagHoi okpanHe Tuxoro okeana B 200 kmiiomMeTpax BOCTOYHee MapuaHCKOro apxumnesnara. Yye-
Hble-OKeaHOrpa@bl 10JIr0e BpeMs NbITAINCh Y3HaTh €€ HCTHHHYIO T1yOuHy. MccnenoBanus pa3HbIX
JIeT JaBaJId pa3Hble 3HaueHUs. Jleso B TOM, 4TO Ha TaKOM KOJIOCCAJIbHOM INTyOMHE IIIOTHOCTH BOJBI
YBEIIMYMBACTCS 10 Mepe MPUOIMKEHUS KO JIHY, TO-

3TOMY U CBOMICTBa 3BYKa OT 3XO0JIOTA B HEH TOXKE Me-

HsaoTcs. [IpuMeHrnB BMecTe ¢ 3X0JI0TaMH OapOMETphI Volirom %10
Y TEPMOMETPHI Ha pa3HbIX ypoBHsX, B 2011 romxy Obu10 2600 2 J; v a
YCTaHOBJIEHO 3HaueHue riyounsl 10994 + 40 merpos. 2500 == 1
JlaBneHue Ha JHE ITOABOJHON PACCEIUHBI COCTABISAET 2400 ,,._L__ _3144
1072 armocdepsl, unu 108,6 MIIa. 2500 == -

3a BpeMs, MpOIIEAIIee C MOMEHTA OTKPBITHS 2100 7038
riyOooyvaiflliero KaHbOHA, YAAyHO JOCTHYb €ro JIHa 2000 -
yAaBajoch TOJbKO deThipe pa3a. B 1960 rony riy6o- 1900 1039
KOBOJHBIN Oatuckad «Tpuect» BHepBble B MUpPE CITy- 1700 et - 455
CTHJICSA HA caMmoe JHO MapuaHCKO# BHAaJUHBI C ABYMS 7600 L~ 1
naccaxkupamu Ha Oopty: nedteHantom BMC CIIIA 7500 '/'/ d
JlonoMm Youmem u mBednapckuM okeanorpagom XKa- 74000 20 40 60 80 100 120 £,%

koM [Tukxapom. B 90-e romas! xemod ucciie1oBal SrmoH-
ckuil 6ecrimnoTHbIN 3001 «Kaikoy», mpuHectmii co qHa MpoOkl Mi1a, B KOTOPBIX ObUIM OOHAPY>KEHBI
OaKkTepHuH, YepBH, KPEBETKH, a TaKXKe KapTHHKH J0Tojie HeBeaomoro mupa. B 2009 rony nokopui
0e31Hy aMepuKaHCKui poOoT Nereus, MOJHSABIINA CO JHA TPOOKI MUila, MUHEPaJIbl, 00pa3Iibl TI1y0o-
KOBOJIHOHM (payHbI U ¢oTO oOuTareneit HeBeaoMbIX TIyouH. B 2012 roay B 6€31HY B OIMHOYKY CO-
Bepuw norpyxkenue Jxeitmc Kamepon — aBrop «Turtanuka», «Tepmunaropa» u «Aatapa». OH
IIPOBCII HA JTHE 6 4JacoB, CO6I/Ipa$I HpO6I>I T'pyHTa, MUHC- 3asucumocms ckopocmu ynempa3seyka (yacmoma 12 Mry)
8 800e om daesieHUs U memnepamypel
payioB, ¢dayHbl, a Takxke jaenas Gororpadun u 3D BuICO-
cbeMKy. Ha ocHOBe 3TOro mMatepuaina Obl1 co31an GuiibM «BbI30B 6e31HE».

3aoanusn:

1.Jlns BBIUMCIEHHS] TUAPOCTATUYECKOTO NABJICHHsSI BOJbl Ha JHE MapuaHCKOW BIaIUHbBI
p=pgh HEO6XO0MMO 3HATH MIOTHOCTH MOPCKOH BOBI (IIPH HOPMANBLHBIX ycioBuax p=1028 xr/mS),
ry6uny Braguael h=10994 M 1 yckopeHue cBo60AHOrO maaeHus g=9,8 m/c’. BelaucIeHus AaioT
pesyabTaT okosio p=110 MIla. OObsicHUTE, TOYEMY peanbHOE JaBJICHHE OyAeT MPEBBIIIATH MOTY-
YEHHBIN pe3ysIbTaT BEIYUCICHAN?

2. B Mopcko#l BOJI€ CKOPOCTh YJIBTPAa3BYKOBBIX BOJIH 3aBUCUT OT TEMIIEPATYpPbl, COJIEHOCTH U

riyounsl. [Ipn HOpMallbHOM J1aBJIeHUH U TEMIIEpPAType OHA COCTaBIISIET B cpeHeM okoio 1500 m/c
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U YBEIIMYUBACTCA C POCTOM JaBiIeHMs. EciM BO3MOXKHBI U3MEPEHMS BPEMEHU IIPOXOXKICHUS YIIb-
TPa3BYKOBOT'O CHTHAJIa XOJOTa a JI0 JIHA BIAJWHBI U OOPATHO MMOCIE OTPAXECHHS, KaK BBHIYUCIHUTH
ee rinyouny? [IpeaioxuTe CBOI airOpuT™M pacyeTa.

3. B Mapuanckom xeinobe Ha riiyOMHE OKOJIO BYX KHJIOMETPOB KIYOSITCS «4EpHBIE Ky-
PUWIBIIUKN» — UCTOYHUKHA FCOTepMaHLHOﬁ BOABI C CCPOBOAOPOAOM U APYTIMMH BCUICCTBAMH, KOTO-
pbIe MPH KOHTAKTE C XOJOJHOW BOJOW MPEBpAILIAIOTCA B YepHbIe CyabGuabl. JBrkeHune cynbQun-
HOM BOJIbI HAIIOMUHAET KIyObl YepHOro IpiMa. TemmepaTypa BOJbI B MECTE BBIOpOCA TOCTUTAeT

450° C.

Ha ceBepe kaHboHa Apacnono;erLI «Oemnble KypUJIbILUKN» — Iei3ephl, U3BEPraroume Kui-
KU yrinekucislid ra3 npu temneparype 70-80° C. ['opsiure MCTOUHMKH «I10/I0IPEBAIOTY JIEJSHBIE
BOJIbI, IOJIEP)KMBasi )KU3Hb B O€3/1He — Temreparypa Ha JHe MapuaHCKOW BHaJMHBI HAXOAUTCS B
npeznenax 1-3° C. [ToueMy okeaH B 30He BHIGPOCA Te0TepPMAbHBIX BOI Temrepatypoit 400-450°C

HE 3aKuIaeT?

Tema 5: Yenoeex u 300pogve

Texcmul 0132 umenusn

Texer 1

Cuuraercs, YTO CUCTEMAaTHYECKHE, HO YMEPEHHBbIC (PU3HUECKUE YIPAXKHEHUS TMOJIE3HbI IS
HAIIIeTO 3/I0pOBbA. BO BpeMsi TPEHUPOBKH MBIIIIBI PACXOAYIOT OONBIIOE KOJIHMYECTBO SHEPTUU H
TpeOyIOT OONBIIOTO KOMWYECTBA IMUTATENBHBIX BEIIECTB U KHCIOPOJa, KOTOPHIE JOCTABISIFOTCS
KpoBbIO. UTOOBI 00ECMEYNTh MBIIIIBI BCEM HEOOXOIMMBIM, YBEIUYHBAETCS MX KPOBOCHAOKEHUE.
Bo Bpemst TpeHHPOBKH KUPBI HE OTKJIAIBIBACTCS B MBIIIIAX, a, HA0OOPOT, PACIIETUIIOTCS JIJIs TI0-
Jy4EHHUsI SHEPTUH.

3adanue: Bripa3zute CBOE OTHOLIEHUE K CIAEAYIOMINM yTBepKaeHuAM: «Jla miu Her»

a. Cucremarnueckue GU3MUECKUE YIIPAKHEHUSI CKOPEE TIOJIE3HBI, YeM BPEIHBI.

0. duznveckre ynpaxHEeHUsI MOJIE3HbBI I TPO(PUITAKTUKH 3a00J€BaHUIA CcepAra U COCyIu-

CTOI CUCTEMBL.
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B. @u3nuecKue yrnpaxxHeHUs IPUBOAAT K IIPABUIILHOMY ITUTAHHUIO.

r. dusngeckue YIOpaKHCHHA ITOMOTraroT Hn30eXaTh JUIIHEro Beca.

Texer 2
Kapmuec 3y0oB

Bakrepuu, xuByiMe y Hac BO Ty, SBISIOTCA NPUYMHOM Kapueca 3yOoB. Kapumec cran
npobiemolt ¢ Havyana 18 Beka, Korja caxap cTajJl JOCTYIHBIM OJarofapst yBEIMUYEHHMIO €ro
IIPOU3BOJICTBA U3 CaXapHOI'O TPOCTHUKA.

B nacTos1iee BpeMst Mbl MHOTO€ 3HaeM o kapuece. Hammpumep:

baxTepun, KOTOpbIE ABJIAIOTCS IPUUUHON Kapueca, TUTAITCS caxapoM.

Caxap npeBpaniaercsi B KUCIOTY.

Kucnora nmoBpexmaeT moBepXHOCTh 3y0O0B.

Uucrka 3y00B IOMOTaeT NPeA0TBPaTUTh KapHec.

Bonpocwt ona oocysycoenun:

- Kaxoga pons Oaktepuii mpu kapuece 3y00B?

3aoanusa:

1. Ha rpa¢uke nokazaHo notpebiieHHe caxapa ¥ YUCIIO CIy4aeB Kapueca B pa3HbIX CTpaHaX.
Kaxnas crpana Ha rpaduke mpeacraBieHa TOukod. Kakoe M3 ciemyromux BBICKa3bIBaHUH IMOJ-
TBEPKAAETCS TaHHBIMU, IPUBEJCHHBIMU Ha rpaduke?

a. B HeKOTOphIX cTpaHax JItOJIM YUCTAT 3yObl Yalle, YeM B JPYTUX CTpaHaXx.

6. Yewm Ooubliie IIOIM €A4T caxapa, TeM 0osiee BEpOsSITHO, UTO Y HUX OyJieT Kapuec.

w

. B mocneanue roapl BO MHOTHX CTpaHax yBCIUMYMWIACH 9aCTOTa 3a00JIeBaHUM Kapuecom.

r. B nmocneanue roasl BO MHOTUX CTpaHax MOTpeOIeHUe caxapa yBeIUYHIOCh.
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2.0TMeThTE TOJIBKO OIHY KJIETKY B KKI0H cTpoke: Hackoabko BaM HHTEPECHO y3HATH Clie-

nyroriee? ['ne u Kak BBl MOXKETE 00 3TOM y3HAThH?

OUYCHb UHTEPECHO | MHTEPECHO | MAJIOWHTEPECHO | HE UHTEPECHO

a) Y3HaTh, KaK BBITJISIAT O] MHKPO-
CKOTIOM OaKTepHH, pa3pyIlaroIine 3y-
ObI

0) Y3HaTh 0 CO3/1aHUU BaKIMHEI,
IpeI0TBpAIIAIOIICH Kapuec 3y0oB

¢) [lonsTs, Kak nmuIa, HE colepKaIast
caxapa, MOXeT CTaThb IPUYUHOH Kapue-
ca 3y0oB

8 Kiacc
Tema 1. Dnekmpuueckue aenenus.

Texcmol 012 umeHuA:

Texer 1

DKCIepTy Jlaiau 00paselr] HEeM3BECTHOTO TBEpAOro BemiecTBa. OH XOYET 3HATH SBISETCS JIU
BEIIIECTBO METAUIOM. MeTayuibl B TBEPJOM COCTOSIHMM HMMEIOT KPUCTaUIMUecKoe cTpoeHue. B
y3JIax KPHUCTAUIMYECKOM pelIeTKH MeTalljla pPaclOiOXKEHbl TMOJOXKUTEIbHbIE HMOHBI, a B
MPOCTPAHCTBE MEXIYy HHUMHU JABIXKYTCS CBOOOJHBIE O3NeKTpoHbl. Eciu B Meramie co3darh
ANEKTPUUYECKOE TI0JIe, TO CBOOOHBIC JICKTPOHBI HAYHYT JBUTATHCS HAIMPABJICHHO TOJ JCHCTBHEM
BJIEKTPUYECKUX CUJI. BO3HUKHET 31EKTpUUECKUN TOK.

VcToyHUK TOKa, MPHUEMHHMKH, 3aMBIKAIOIUE YCTPOWCTBA, COEIMHEHHBIE MEXIy COOOM
MIPOBOJAMH, COCTABIISAIOT MPOCTEHUIITYIO SNEKTPUUECKYIO 11eTb. UTOOHI B 1Ienu ObLT TOK, OHA JI0JDKHA
OBITH 3aMKHYTOM.

3aoanusn:

1. 3anummMre OAHO CBOMCTBO, KOTOPOE MOKET YBUAETh M MPOBEPUTH IKCIEPT, U KAKUM
00pa3oM 3TO CBOWMCTBO MOMOKET OMPEEINUTD, SIBISIETCS JIM BEIIECTBO MeTauioM. Bocmonb3yiTech
nH(popMaNHel U3 HUKETPEACTABICHHOTO TEKCTA.

Texer 2

['pymma OpUTaHCKUX YUCHBIX pa3pabaThIBaCT «yMHYIO» OACKIY, KOTOpask TOMOXKET JETSIM
C OTKJIOHCHHSIMH B Pa3BUTHH «3arOBOPHTHY». PeOeHKa, 0JIETOT0 B KHJIET U3 YHUKATHLHOTO JJICKTPO-
TEKCTHJISI, KOTOPBIN MOJCOSIMHEH K CHHTE3aTOPY PEYH, MOKHO Oy/IeT MOHSTH IMMPOCTO I10 €T 10-
CTYKHBAHHIO TI0 YYBCTBUTEIHHON K TPUKOCHOBEHUIO TKAHHU.

Marepuan crenan u3 0ObIYHON TKaHU, MEPEIUIETEHHOW COIeP KALUMHU YTOJIb BOJIOKHAMH,
KOTOPBIC MOTYT ITPOBOMTH JICKTpUUISCKUI TOK. [Ipy HajaBIMBaHUM HA TKaHb, CUTHAJI, IIPOXOJIS-
U 9epe3 BOJIOKHA-TIPOBOTHUKH, YCHIIHBACTCS, U KOMITBIOTEPHBIN 3JIEMEHT MOXKET OTPE/ICIIUTh

MCCTO MPUKOCHOBCHUS HA TKAHU. OTOT DJIEMEHT MOKET YIIpaBJIATb JIFOOBIM IIOACOCAUMHCHHBIM K
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HEMY JIEKTPOHHBIM YCTPOHCTBOM, pa3Mepbl KOTOPOTO HE TPEBBICAT IBYX CITHYEUYHBIX KOPOOKOB.
«['MaBHOE 3aKITI0YAETCs B TOM, KaK MBI IIEPETIETAeM TKaHb U MepeIaeM Yepe3 Hee CUTHABI: MBI
MOKCM BIUICCTH CIICHHUAJIBHBIC BOJIOKHA B YK€ CYIICCTBYIOIIUEC PUCYHKHA TKaHelu TaK, 4TO BBI 3TOT'O
HC 3aMCTUTC», - TOBOPUT OJUH U3 YUCHBIX. He MOBpCAMB MaTCpural, €ro MOXXHO CTUpPAThb, HAMATbI-
BaTh BOKPYT MPEIMETOB WIIH CKJIa(bIBATh. Y YCHBI TOBOPUT TAKXKE, YTO MaTEPHUaT MOKHO 3aITy-
CTHTH B JICIIIEBOE MAaCCOBOE IMPOU3BOICTBO.

Bonpocul ona oocyscoenun:

- MoOXXHO 11 KadecTBa Marepuasga, 0 KOTOPBIX TOBOPHIOCH B TEKCTE, IPOBEPUTH C ITOMO-
IIbIO HAYYHOT'O KCTIIEPUMEHTA B JabopaTopun?

- MOXHO 71 MaTepuai CTUpaTh, HE IIOBPEIUB €ro?

- MoxHO 11 MaTepHraJl IOBPEIUTh, HAMAThIBasi €T0 BOKPYT IPEIMETOB?

- Mo3xHO 11 MaTepurai CKIapIBaTh?

- MoxHO u MaTepural 3allyCTUTh B MACCOBOC HpOPI?»BOI[CTBO?

Tema 2. Xumuueckue npoyeccol. IneKmpous.
3aoanusn:
1. OnwuinuTe 1Ba mpolecca, KOTOPbIe MOIJIM ObI Bbl HAOII0aTh BO BPEMs XUMHYECKOM pe-
aKIUN:
Y4eHHK BBICHIITA HEMHOTO TIOPOIITKA B TPOOUPKY. 3aTeM OH JJ00aBWII B TTOPOIIIOK KHUIKOCTH

1 B300aTaN TpoOupKy. [Ipon3oina xumMuueckas: peakius.

Texcm Ona umenus:

DJIeKTPOJIN3 ATIOMUHUS

[To congepxaHuio B 3eMHON KOpE aIFOMUHUN 3aHUMaeT EPBOE MECTO CPEAN METAJIIOB. 3eM-
Hast kopa Ha 8, 8% COCTOMT W3 alOMUHUS (11 CpaBHEHUS, COJIepKaHue Kenne3a B Heil — 4, 2%).
OnHaKo 3TOT XMMHMUYECKH aKTHBHBII METaJlJl HE MOXKET CYIIECTBOBATh B CBOOOJHOM COCTOSIHUM U
BCTPEYAETCS TOJBKO B BHJIE€ PA3IMYHBbIX coelMHEHUN. OCHOBHAs MX Macca IPHUXOAUTCS HAa OKCHUJ
amomuHus (Al203). OT0 coennHeHNe B 0OMXO0/I€ OHO HA3BIBACTCS TIIMHO3EMOM, WM MPOCTO TJIH-
HOW.

B konme 19 Beka Obuta pa3paboTaHa TEXHOJOTHS IMPOMBIIUIEHHOTO 3JIEKTPOJIUTHYECKOTO
IIPOM3BOJICTBA AIOMUHMS U3 INIMHO3€Ma, IOMELIEHHOTO B PACILIABICHHBIN KPUOIUT (pPEAKUN MU-
HepaJl C CYIIECTBEHHO MEHbIIIEH TeMIepaTypoil IIaBJIEHUs, YEM Y TIIMHO3EMA).

3HCKTp0J'IPI3 TJIMHO3CMa NPOU3BOJAT B JKUJIKOM KPUOJIUTE B 3JICKTPOJIU3CPE:
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Puc. Cxema snektponusepa i NOIy4YEeHUs ATFOMUHUS.

DJIEKTPOJIN3Eep UMEET KaTOAHOE M aHOJHOE ycTpoiicTBa. KatomHoe ycrtpoiictBo - 1 mpen-
CTaBJIsIeT cOOOM BaHHY B CTaJIBHOM KOPILyCE€, 3aKpPBITBIM U3HYTPU YroJibHbIMU Ojokamu. K yross-
HOMY JIHY BaHHBI TIOJKJIFOUEHBI MEHBIE IIMHBI JUI OTBOJIA AIEKTPHUUECKOro ToKa. B mpormecce pa-
OOTHI JEKTPOSIU3Epa HA JHE BaHHBI, CIyXKaIllel KaTolI0M, COOMpAETCs KUJIKUN aTIOMUHHUA. AHOJ-
HO€ YCTPOWCTBO - 2 COCTOUT U3 BEPTHKAJIBLHO YCTAaHOBJIEHHOI'O aHOJa, HUXKHSS 4acTh KOTOPOT'O IO-
Ipy’kKeHa B 3JEKTPOJIUT. DIEKTPOJIUT COCTABIAIOT U3 KPUOIUTOIIIMHO3EMHOTO pacillaBa, B KOTOPOM
conepxutcs 8...10 % rinunozema. K aHOy MOABEAECH MOCTOSHHBIN 3JIEKTPUYECKUNA TOK, KOTOPbII
HCIIOJIb3YETCSl B MPOILIECCE DJIEKTPOJU3a, a TaKXKE MONAEPKHUBACT TEMIEpaTypy 3JIEKTPOJIUTA
950...970 °C 3a cuer mKOyneBa Tema, BBLIEISIONIEr0oCs B CJI0€ SMEKTPOIHTA MEXKLY aHOIOM H Ka-
tosoM. [ToxpemMHbII MeXaHU3M - 3 mepeMelaeT aHojA 10 Mepe ero cropaHus BHU3Y. Uepes WIThIpU
K aHOTy TOABOUTCS AnekTprueckuii Tok ot 45000 no 155000 A. Pabodee HampsikeHHE HOPMAIHHO
paboraromieit Banusl 4, 0-4,5 B. [lpu snexktposnuse moj BIUSHUEM HAIKEHHOTO 3JIEKTPUYECKOTO
mons K Katody mepemenmaiorcs katuonsl Na®, A, Ca?*, Mg%', no paspsxaiorcs Ha KaToje, Kak
HaunboJee MoNI0KUTENbHBIE, TOJIBKO KaTHOHBI amoMuHMs. OOpa3yromuiics B mpolecce 3JIeKTpoIn3a
IIOMUHUI COOMpaeTcsi Ha JHE BaHHBI SJICKTPOIIM3EPa MO/ CJIOEM DIIEKTPOJINTA, OTKY/Ia €ro Mepro-
JMYECKU BBIOMPAIOT C TOMOIIBIO0 BaKyyMHOTO KOBIIIa. J{71s momydenust 1 Kr amoMUHES pacXolyeTcst
oko110 16500-18500 kBT'4ac 351eKTpOIHEPTHH.

Bonpocul ona obcysycoenun:
- TloueMy KpymHBIE TPEINPHUATHS TO MPOU3BOJCTBY ATIOMUHHUS Yallle CTPOST Ha Oepery

00bIIKX pek?

- [Touemy pacruiaBieHHbBIN ATIOMUHUI COOMpaAETCs Ha JTHE BaHHBI [TOJ1 CJIOEM HJIIEKTPOIUTA?

- K yronpHOMy HY BaHHBI HOJKJIFOUYEHBI MEHBIE IMIMHBI IS IOJBOJIA AJIEKTPUUYECKOTO TO-
ka. Bo3amorkHa 1 3ameHa marepuana muH? C KaKuM yTBEP>KIACHUEM BbI COTJIaCHBI: 1) MeIb UMeeT
BBICOKYIO TEMITEPaTypy IUIABJICHUS; 2) ME/Ib HMEET XOPOIIY0 TeIUIONPOBOTHOCTE; 3) MEIHBIA PO-

BOJIHUK 00J1a/1a€T XOPOIICH AJIEKTPOTIPOBOTHOCTHIO?

Tema 3. 3]16Kmp0MllZHum’-lble AGJ1€HUA
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Texcmut 015 umenusn:

Teker 1

DJIEKTpOCTATHUECKUI (HIIBTP MpeIHa3HAuYeH I OYMCTKH BO3JyXa OT COJCPIKALIMXCS B
HEM TIOCTOPOHHUX YacTHUIl, B OCHOBHOM mbutn pazmepoM oT 0,01 MM u a’po3oneiit. KoHCTpyKTHB-
HO TPEICTaBIsIeT Cco0OW HAOOp METAIUITMYECKHX IIACTHH,
MEXJy KOTOPHIMH HATSHYTHl METAUIMYECKUE HHUTH. Mexmy
HUTSIMM U IJJACTUHAMH CO3JAETCS Pa3HOCTh MOTCHI[MAJIOB B
HCECKOJIBKO ThICAY BOJIBT, UTO IMPUBOAUT K O6p330BaHI/IIO MECK-
Iy HUMHU CHJIBHOTO 3JCKTPUYECKOTO IMOJII ¥ BO3HUKHOBEHUIO
Ha MMOBEPXHOCTU HUTEH KOPOHHOTO pa3psaa. B pesynbrarte 4a-

CTHIIBI TIBLIH MPUOOPETAIOT AIIEKTPUUECKUM 3apsi. 3arpsa3HEH-

HBIM BO3AYX TOJAETCS B MPOCTPAHCTBO MEXAY IIACTHHAMH,
3apsHKCHHBIC YaCTHUIIBI TMBUTH O] ACHUCTBHEM 3JICKTPUICCKOTO
TI0JIL IPUTATUBAIOTCS K TUTACTUHAM M OCE/IAal0T Ha HUX.

Bpemsi 0T BpeMeHH ¢ IJIACTUH HYKHO CMBIBATh MbUIb. DIEKTPOCTATHYECKHE (PUIBTPHI MO-
I'YT yJIOBUTH BCE YACTHUIIBI, CIOCOOHBIE MPUOOpeTaTh 3apsia. OUIBTPHl OTIUYAIOTCS HU3KUM YpPOB-
HEM MOTpedsieHus SHEPruu U OecuryMHOCThIO. K HemocTaTkam OBITOBBIX MOJIENel OTHOCUTCS CpaB-
HUTETBHO HEBHICOKAas MPOM3BOAUTENBHOCTE (50 — 60 M°/uac) W TeHeparms o3oHa. O30H B He-
OOJIBIIMX KOJUYECTBAX 00JIaJacT MPHUATHBIM 3allaXxoM, HAIIOMHHAIOIIMM BO3/yX MOCie Tpo3bl. Of-
HAKO B BBICOKHUX KOHIICHTPAIIMSIX 030H TOKCUYEH.

OunieHHBI BO3IyX BO3BPAILAETCsl B MOMEIICHHUE, YTO IMO3BOJSET SKOHOMHTH TEIUIO H
ANEKTPOIHEPTHIO, UITH BBIOpACKIBAETCS B aTMOChEPY.

Bonpocul ona obcysycoenun:

- B kakux 1Mo Ha3HAYEHHUIO MOMEIICHUAX BO3AYX IOCIIe OUYMCTKU BHIOpACHIBAETCS B aTMO-
chepy

- Byner mu pabotare QWIBTp, €CTU MKy IJIACTHHAMH TPOJTYBATh BO3IYX B YKa3aHHOM
HaIPaBJICHUH ITPU Pa30MKHYTOM KJTFOUE B IICTIA TUTAHUS?

- Kak noBnusier Ha 3 PeKTUBHOCTH OUMCTKU BO3yXa U3MEHEHHE MOJIIPHOCTHU TUTACTUH U
CTepXKHEH Ha MPOTUBOMOIOKHYIO?

3aoanue:

Ha rpaduke n3o0paxeHa 3aBUCIMOCTh CTETICHH OYMCTKH OT 00beMa BO3/yXa, PO TyBacMO-

ro uepe3 GpuabTp 3a yac JuId ABYX Mojenel GuibTpa.
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W3 mpuBeneHHOro crnucka HEOOXOAUMO BHIOPATh OCHOBHYIO NMPUYMHY CHUXKCHHS dPdek-
TUBHOCTH OYMCTKH C YBEJIIMYCHUEM KOJIMYECTBA MPOYyBaeMOro Bo3ayxa. IIpu: yBelIn4eHun cKopo-
CTH BO3AYIIHOTO MOTOKA!

1) 3apsbKCHHBIC YaCTHUIIBI ITBUTH HE YCIEBAIOT OCECTh Ha IUTACTHHAX (HIIBTPA;

2) yBEJIMUYUBACTCS TEMIIEpATypa JIEKTPOIOB U U3MEHSIOTCS YCIOBHSI KOPOHHOT'O pa3psia;

3) HN3MCHACTCA CUJIa NPUTAKCHUSA 3aPSIKCHHBIX YaCTUL IIbLJIU K IIJIACTUHAM (I)Hanpa.

Texer 2
I'mOpuaHbIil aBTOMOOHIB

I'uGpu b1l aBTOMOOUIIb UCIIONIB3YET COYETaHUE ABYX THUIIOB JBUraTesieil — OEH3MHOBOTO U
anekTpuueckoro. OHM paboOTaOT B PEKUME ONTUMAIBHOTO JOMOJHEHUS APYT Jpyra. beH3uHOBBIH
JIBUTATENIb BHYTPEHHETO0 CTOPAaHMsSI MCIOIB3YETCS B Ka4eCTBE OCHOBHOI'O MCTOYHMKA YHEPTUU JBU-
KEeHUsI. BBICOKOBOIBTHBIN 3EKTPOMOTOP THOPUIHOM CHIIOBOM yCTaHOBKH NMPEACTABISAET CIOKHYIO
Y KOMITAKTHYIO KOMOMHAIIMIO 3JIEKTPOMOTOPA U AIEKTPOreHeparopa. DJIeKTpOoABUraTelb IpU He0O0-
XOJMMOCTH MOMEHTAJIBHO 00€CIeunBaeT IOMOJIHUTENbHYIO MOIIIHOCTb, HE PacXoays TOIUIMBO U He
3arps3HSS OKPYKAIOIIYyIo cpedy. MIX coBMecTHas paboTa obecredrnBaeT aBTOMOOMIIIO TIPEKpacHbIe

CKOPOCTHBIC Ka4€CTBA U TOIIJIMBHYIO S9KOHOMHWYHOCTD.

B Havane nBrkeHus OJIOK YIpaBlIeHUS YHEPTHIO aKKyMYJISTOPHOW OaTtape HarpaBisieT Ha
AJIEKTPOMOTOPHI, PACTIONOKEHHBIC B MEpeIHeld W 3aJHEH YacTh aBTOMOOWIs. J[Br>keHHEe B HOp-
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MaJTbHOM PEKUME OCYIIECTBISIETCS 32 CYET OCH3WHOBOTO JBUTATENSI M AJIEKTPOMOTOPOB, BpaIIaro-
X U DJEKTpUYecKuil reHepatop. ['eHepaTop mo KomaHae OJ0Ka YIMpaBJICHUS OCYIIECTBISIET 3a-
psanky 6arapeu, oTAaBas €d M3IUIIKK dHepruu. [Ipu TOpMOKEHUN KHHETHYECKAs YHEPTUS aBTOMO-
OwIst IpeoOpa3yeTcst B AICKTPUICCKYIO, KOTOPYIO OJIOK YIPaBJICHHUS BO3BPAIIAET B BHICOKOBOJIBT-
HyI0 0arapero, a OEH3MHOBBIN JBUTATENh pa0OTaeT B OOBIYHOM pexHuMe. B TpaJHIIMOHHBIX CHCTE-
Max 3Ta PHEPrusi TOPMOKEHUS Tepsiiach. B oTiimuue oT HUX THOpUIHASI CHIIOBAsl CHCTEMa OCOOCHHO
a¢ddexTrBHA B TOPO/IE, T YaCTO YEPEAYIOTCS PA3TOH U TOPMOKCHHE.

Bonpocul ona oocysycoenun:

- Ecnu B ruOpuIHBIX CHIIOBBIX YCTAHOBKAX YHEPTHUS TOPMOXKECHHUS MTOCIE MpeoOpa3oBaHus B
ANEKTPUUYECKYIO B aKKyMYJIHpyeTcsl B 0aTtapee, TO Ha KaKhe MPOIECChl ST SHEPTHUSI TOPMOKCHHS B
TPAIUITMOHHBIX aBTOMOOUJIISAX ?

- Eciu B TpaMIIMOHHBIX aBTOMOOHMIISIX pacXo/1 TOTUIMBA COCTaBisAeT OT 7-8 mutpoB Ha 100
KM, TO B THOpUIIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHAs MpHUYMHA TaKOW SKOHOMHUH TOTUIUBA?

3aoanue:

1. Paccmotpute G0K-cxemy THOPUAHOTO aBTOMOOWIISE U BCTaBbTE IMPOIYIIEHHOE CIIOBO B

YTBCPIKIACHUC! «bnok YIipaBJICHHS HA OCHOBC I/IH(bOpMaI_II/II/I, HOJ'Iy‘ICHHOfI oT , IIO-

ChIJIaCT UCIIOJIHUTCIIBHBIC KOMAaH/IbI CHJIOBOI YCTAaHOBKE U aKKYMYJIATOPHBIM 6aTapeslM».

baok ynpasnenus

NEKTPOJABHIA AKKYMYJIATO ‘ JlaTunKH CKOpPOCTH.
b”é '(3" HODAIM TeH- pHbIE HACTOTHI BpallleHHs
A FeHEPaTophl Garapen ABHratTeseii. TemMneparyphl

Tema 4. IIpou3zeo0cmeo u ucnonv3oeanue 31eKmpoIHepsuu

Texcmul 012 umenusn:
Tekcer 1
I'maposnekTpocTanumst
OcHoBHasl 3a/1a4a TUAPOAIIEKTPOCTAHIIUU
— mpeoOpa3oBaHUE HSHEPTUU TEKYIIeH BOABI B
JNEKTPUYECKYIO JHepruto. B 3aBucumMoctu OT

TUIIa CTAaHOUK KOHKPETHAA TCXHHUYCCKasd pcaiu-




3anusi OyAeT pa3HOW, HO MPHHLUUN PabOTHl THAPOIIEKTPOCTAHIIMU OCTAaETCsI HEM3MEHHBIM. Pac-
CMOTPHUM TEXHOJIOTHIO BEIPAOOTKH 3J1eKTpodHeprun Ha mpumepe Kurynépckoi ['DC.
Pa3pe3 XKurynésckoii '2C:

1 - Bepxuwmii 6ped (4acTh BogOEMA, PACIIONOKEHHAS BHIIIE TUIOTUHBI IO TEUEHHIO);

2 - Bo03ab0p;

3 - cnupanbHas kamepa (coopykeHHe, MoJIBoAsdIIee Bo1y K TypOuHe u GpopMupyroliee mo-
TOK Ha BXOJI¢ B HAIlPaBJIAIOIIUN amlmapaT; ciupajibHas KaMepa o (opmMe HaOMHUHAET YJIHUTKY, 3a-
KPYYEHHYIO BOKPYT THIPOTYPOUHBI);

4 - HanpaBIAOLMN annapaT (CrenuanbHbIi MEXaHU3M JJISl PETYJIMPOBAHUS PAcXo/a BOIbI
yepe3 TypOouHy);

S - ruapoTypOUHa;

6 - oTcachIBatoias Tpyoa;

7 - HkHUH Obed (JacTh BOIOEMA, PACTIONIOKEHHASI HU)KE TUIOTHUHBI);

8 - Bax;

9 - rugporenepatop; 10 - pancopmarop; 11 - THHUS dIIEKTpOIIEpEIAYH.

Bona u3 Bepxnero 6neda (1) yepe3 Bogozabop (2) nomagaet B cnupaibHyio kamepy (3). B
CHUpPAIbHONW KaMmepe MOTOK AOIMOJIHUTENbHO "3aKpyuuBaeTcs" M, MPOXOAS Yepe3 HaIlpaBJsIOLIUNA
anmnapar (4), paBHOMEPHO MOABOJIUTCS K ruapotrypOune (5). PackpyuuBas ruapoTypOHHY, IOTOK
TepsieT OOMBIIYI0 YacTh CBOEU DHEPTUH, MOCIE Yero OTBOJIUTCS Yepe3 OTCAChIBAIOIIYI0 TpyOy (6) B
HkHUE Obed (7). [uapoTypOrHa MONyYeHHYI0 MEXaHUYECKYI0 SHEPTHIO BpalleHus nepenact Je-
pe3 Ban (8) ruzpporeneparopy (9). ['maporeneparop Bpamiasch, BbIpaOaTBHIBAET 3NIEKTPHUECKYIO
SHEPTHIO0, KOTOopast nepenaercsa Tpanchopmaropy (10), a 3aTem BBIIAETCS B CETh Yepe3 JTUHUU DJIEK-
Tpornepenauu (11).

Bonpocel ona oocyscoenun:

- Kak noBnusietr Ha a¢ppextuBHOCTE padoThl ['DC (yBenmuuurcs BoIpabOTKa JIEKTPOIHEPTHH;
yMEHbIINUTCS 3P (PEKTUBHOCTD, HUKAK HE MOBJIUSAET) CHUKEHHUE YPOBHS BOJIbI B BEpXHEM Obede?

- Ilouemy 4dacToTa BpalieHHs TYpOMHBI B paboueM COCTOSHUU IMOJJIEPKUBAETCS MOCTOSH-
HOM: 9TO YMEHBINAET PAcXO BOJBI? MOCTOSHCTBO YACTOTHI BpAICHUS 00ECIEUNUT CTAOMIHHOCTH
4acToThl nepeMeHHoro Toka 50 I'm Bo Bcel sHeprocucreMe? TaKOW PEXHM COOTBETCTBYET MAKCHU-
MaJbHOMY KIif;?

- Bousier nmu pabota ['DC Ha cocTrosiHME BOAHBIX OHOpecypcoB?

W3 mpuBENEHHBIX HIKE YTBEPXKACHUN HEOOXOIUMO BbIOEPUTE MPABUIIbHBIE U YKAKUTE UX

HOMepa:
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1. Jla, Biuser, HaOMIOAA€TCS U3MEHEHNE MUKPOKIUMATA, CHIDKEHUE CKOPOCTH TEUYCHUs pe-
KH, 3aMeJIJICHHEe BOJIOOOMEHA M CAMOOYHUIICHHS, a TAK)XKE PA3BUTHE CHHE-3€NEHBIX U JHATOMOBBIX
BOJIOPOCJIEH, YXY/IIIEHUE Ka4eCTBA BOJIbI.

2. Jla, BOUSET, MIPOUCXOIUT YMEHBIICHUE PHIOHBIX 3alacoB, COKPAIICHHUE YHUCIIA IEHHBIX
BU/JIOB.

3. Her, Bnusinue He3HAUUTENBHOE, TOTYYEHUE YJHEPTUH KOMIIEHCHUPYET HAHOCUMBIH YPOH.

Teker 2
Coaneunas 6aTapest
[Ipocreiimast KOHCTpYKLUS coNHEUHOTro 3ieMeHTa (CD) Ha OCHOBE MOHOKPUCTANINYECKOTO

KpCMHU: [IOKAa3aHAa HA pPUCYHKE.

v

1n-Cnow

P-CNON

ToHKkasi MIacTMHA COCTOMT U3 JBYX CJIOEB KPEMHMs C Pa3IMYHBIMM (PU3MUYECKUMM CBOIi-
cTBaMH. BHyTpeHHMI cioil npeacTasiseT co00M YMCThI MOHOKPUCTAINIMYECKUM KpeMHUMH, 00a-
JAIOUIMN «TBIPOYHON MPOBOAUMOCTBIO» (P-TuM). CHApYX K OH MOKPHIT OUYEHb TOHKHM CJIOEM KpPEeM-
HUS ¢ npumechbo pocdopa (n-tum). Ha ThUTbHYIO CTOPOHY MJIACTHHBI HAaHECEH CIUIOIIHOW MeTa-
JIMYECKUH KOHTAKT. Y TpaHMIbI N-U pP- CIOEB B pe3ysbTaTe MEepeTeukH 3apsioB oOpa3yroTcs oben-
HEHHBIE 30HbI C HECKOMIIEHCUPOBAaHHBIM O0BEMHBIM MOJIOKUTEIBHBIM 3apsIOM B N-CJI0€ U 00bEM-
HBIM OTPHULIATEIbHBIM 3aPsIOM B P-CJI0€. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-N-Iiepexo/.

Korna coiHeuyHbIH 3JIEMEHT OCBEIIAeTCs, MOIIOIIEHHbIe (DOTOHBI M€HEPHPYIOT HEPABHO-
BECHBIE AJIEKTPOHHO-/BIPOYHBIE MApbl. DJIEKTPOHBI, TeHEPUPYEMBbIE B p-clioe BOIM3H p-N-Tiepexoa,
MOAXOJAT K p-N-TIepexoay U CYIIECTBYIOIIMM B HEM 3JIEKTPUYECKUM II0JIEM BBIHOCITCS B N-
o0nacTb. AHAJIOTUYHO M WU30BITOYHBIE JBIPKH, CO3/JaHHBIE B N-CJIO€, YaCTUYHO MEPEHOCATCS B p-
cioit (puc. a). B pesynbTare n-ciaoil mpuoOpeTaeT JOMOJHUTENbHBIN OTpULIATeNbHBIN 3apsii, a p-
CJION - MOJIOKUTENbHBIA. OTpULIATEILHOMY IOJIOCY UCTOYHMKA TOKA COOTBETCTBYET N-CJIOHW, a p-
CJIOH - TIOJIOKUTEIBHOMY.

D¢ heKTUBHOCTH TpeoOpa30BaHUsI YHEPTUU CBETA B DJIEKTPUUECKYIO B IMOJOOHBIX DJIEMEHTaX
nocturaer 35%. Ilo TeXHOIOrMYECKUM NpUYMHAM OTAEIBHBIM 3JEMEHT BO3MOXXHO H3TOTOBUTh
TOJILKO HEOOJBIIOTO pa3Mepa, MO3TOMY Ul yBeIHUeHHs d3PPEKTUBHOCTH COEIUHSIOT HECKOJIBKO
a1eMeHTOB B Oatapen. ColHeuHble 6aTaper MPeKpacHO 3apeKOMEHI0BAIHN cedsl B KOCMOCe Kak J10-

CTAaTOYHO HAJACKHBINA U CTAOMIIBHBIA NCTOYHHUK YHEPTUH, CIOCOOHBIN paboTaTh OYEHB JJIUTEIHLHOE
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Bpems. [ 1aBHYI0 OMacHOCTh AJIsE COJMTHEYHBIX OaTapedl B KOCMOCE MPEICTaBIISIIOT KOCMUYecKas pa-
AVl U1 METEOpHAs TMbUTh, BRI3BIBAIONINE IPO3HIO MOBEPXHOCTH KPEMHHUEBBIX AJIEMEHTOB M OTpa-
HUYHUBAIOIINE CPOK CIYKOBI OaTapei.

Bonpocwut ona oocyrncoenusa:

— I'me 1 xorga MBI MOYKEM BOCIIONIB30BATHCS JAaHHOW MH(pOpManneii?

— MW3BectHO, uTO 3 (PpeKTUBHOCTH COMHEUHOU Oaraper HAMOOJIbIIAs TPH HOPMAILHOM Ia-
JICHUHM CBETa HA MOBEPXHOCTH 3NeMeHTa. [loBbICHT U 3(P(EKTUBHOCTh OaTape HCIOIb30BAHHE
YCTPOMCTB JUIsl UX aBTOMaTu4eckoro HaBeaeHus Ha ConHue?

3aoanusn:

1.13BecTHO, UTO Ha HEPreTHYECKUE MapaMeTphl COTHEUHOW OaTapeu BIMAET HArpeB ee IMo-
BEPXHOCTH MAJIAIOIIUM H3JIy4CHHEM, OpHEHTaIHs 0arapen oTHocuTellbHO COJIHIA U €€ TEOMETPH -
gyeckue pazmepbl. ONMUIIMTE U U300pa3UuTe CXEMY UCCIICIOBAHUS 3aBUCUMOCTH CHIIbI T€HEPUPYEMO-
ro TOKa OT TEMIIEPaTyphl OaTapeu.

2. OTnenbHBIC AIEMEHTHI COJTHEYHON 0aTtaper MOYKHO COSIMHSThH KaK IOCIIeI0BATEeIbHO, TaK
W MapajulejbHO WJIM MOCJIEI0BATEIbHO-TIapauieibHo. OneHuTe pUHAHCOBBIC, KOHCTPYKTHUBHBIC U
(bu3nveckre JOCTOMHCTBA U HEJOCTATKH STHX BApUAHTOB BKJIFOUCHUSI.

Texer 3

Ceeromuo (Takke ucnonbdyercs cokparienue CHUJI - cBETOM3Tyqatouid U0, JTATHHCKHIA
skBuBasieHT — LED: light-emitting diode) - 3To momympoBOAHUKOBBEIA MPHOOP € SIEKTPOHHO-
JBIPOYHBIM P-N TIEPEXO/I0OM, KOTOPBIH CO3AaeT ONTHUECKOE U3TyYeHHE, KOT/Ia Yepe3 HEro MpOXOIUT
BJIEKTPUYECKHI TOK.

NAACTHKOBAR NMKH3A Kpucrann

CHNTHKOH

lanioMuHuesan (MeaHan) ocHOBa

Pabora cBeronmosa OCHOBaHa Ha CBOMCTBAaX P-N MIIM 3JEKTPOHHO-IBIPOYHOTO Mepexoja,
00YCJIOBJICHHBIX B3aUMOJICHCTBHEM JBYX IMOJIYIIPOBOAHMKOB p-TUIIA U n-THma: P — positive, TO ecTb
MOJIOKUTEIbHBIA THII, UJIM JIBIPOUHBIM, 1 N — negative, TO €CTh OTPULIATEIbHBIA THUII, UJIU SJEK-
TPOHHBIA. B pe3ynbpTaTe mpoIrycKaHus 3JEKTPUYECKOIO TOKA B MECTE CONPUKOCHOBEHHMS JIBYX IIO-
JIyIIPOBOJHUKOB IIPOUCXOAMUT IEPEXO0J OT OJHOIO THIA MPOBOAUMOCTH K APYrOMY, U Mbl BUIUM
U3JIy4CHHUE CBETA.

Ceeronnon uMeeT ABa BbIBOJA - aHOX M Katol. Ha xarone pacnosnokeH aarOMUHHUEBBIN napa-

6onuueckuii peduextop (oTpaskarens). OH BHELIHE BBITJISINT, Kak yameoOpa3Hoe yriayoieHue, Ha
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JTHO KOTOPOI'0 MOMEIIEH KpucTayll. [101ynpoBOXHUKOBBIM MOHOKPUCTAJIII — 3TO OCHOBHOM JJIEMEHT
CBETOJMOJIa, B KOTOPOM CO3/aH p-N-miepexoa. MoHOKpHUCTaUT umeeT GopMy KyOHKa pazMepoM
0,3x0,3x0,25 MM U COE€IMHEH C aHOJIOM MPHU MOMOIIM 30J0TOW mepeMbrdyku. ONTHYECKHU MPO3pay-
HBIN TIOJIMMEPHBIN KOPIYC, SBIISIOIIMICS OJTHOBPEMEHHO (HOKYCHPYIOIIECH JIMH30M, BMECTE C pe-
(IEKTOPOM OIPEAETSIOT YTOJI H3ITYYCHHS CBETOMO/A U HAMIPABJIICHHOCTh My4Ka cBeTa. CoBpeMeH-
HBbIC CBETOJHMOJbI OBIBAIOT BCEX IIBETOB PaJyTH: KPAacHBIC, OPAHIKEBEIE, )KENThIC, 3eJICHbIC, CHHUE,
oenpie. CBeueHue, KOTOPOE M3Iy4aeT CBETOIMOJ MPH MOAKIIOUEHUHU €0 K JIEKTPHUECKOMY TOKY,
3aBUCHUT OT MarTepHualla, MCIOJIb3yeMOro IpH MPOU3BOJACTBE MOJYNPOBOAHUKA. Tak, Hampumep,
MIPUMECH aTIOMUHUS, MHIUSA, Telus, (ocopa BEI3BIBAIOT CBEUCHUE OT KPACHOTO JIO KEITOTO IIBETA.
A30T, rajuidii, UHIUNA MPUIAIOT U3JIYy4aeMOMY CBETY LIBETa OT 3€JI€HOro A0 roiyooro. UtoOsl go-
OuTbcst 0€JI0ro cBeueHUs B KpUCTaIl J00aBIIOT JroMuHO(op. Paboune HanmpsikeHHs CBETOAMOIOB
Pa3HBIX [[BETOB Pa3IUYHBI.

['maBHBIC TOCTOMHCTBA CBETOIMOA0B — BBICOKUH K (15%-60%) n ayuTensHbIN CpoK pado-
161 (0 100 000 yacos).

3aoanusa:

1. Cneuuduuecknii BUII BOJIBT-aMIIEPHON XapaKTEPUCTHKU CBETOJNO/A MPUBOJUT K TOMY,
YTO Jake HEOOJbIINe MyIbCAllMi HAMPsHKEHUS B pabodeM peXrMe COMPOBOXKIAIOTCS 3HAYUTEINb-
HBIM U3MEHEHHEM CHJIbI TOKa cBeToanoaa. Kakumu OyayT mOCienCTBUS MII0XOT0 AIEKTPUYECKOTO
KOHTAaKTa B IEMU MUTaHus cBeToauona? M3 mpemsiokeHHbIX BApUAHTOB OTBETOB HEOOXOJMMO BbI-
OpaTh NMpaBWIbHBIN U yKa3aTh €r0 HOMEP:

1) moXoM SIEKTPUUYCSCKHI KOHTAKT 00ECIIEUNT CKAuKKi COMPOTUBIICHUS IIETTH U HANIPSHKCHHS
Ha JMOJe, N3-3a Yero U3Ty4YeHHEe CBETOINO0/1a OYAET «MUTAIOIINMY;

2) HWKAaKuX W3MEHEHHWH B paboTe CBeToaHOJa HE OyAeT, T.K. U3JIy4eHHE OOYCIIOBJICHO
HarpeBOM p-h Mepexo/ia, a TOT MPOLECC TOCTATOUHO UHEPTEH,;

3) cBeTOAMO HE OYIET CO3/1aBaTh H3IyUCHHUE.

400

Mpanoe wanpawewwe, B
2. I[aﬁTe O6T:$ICH€HI/IG aBiIeHnIO: JlamIia HakaJIuBaHUA 06LI‘-IHO BKJIFOUYCHA B CCTh ICPCMCH-

HoOro Toka yactotoit 50 I'1, a cBeTOAMOA — B LIENb MOCTOSHHOTO HanpsbkeHus. [louemy konebanus
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CHJIBI TOKA B JIaMII€ HaKaJIMBaHUS HC 3aMCTHBI, 4 BBIKJIIIOUCHHEC CBETOAMOJa Ha 1 MUJUIMCCKYHAY YC-
JIOBCK BOCIIPMHUMACT KaK «MHTaHHE)?

3: HPGHHO)KI/ITC BapHWaHT KOHCTPYKIUK CBETOAMUOZAA C YIIPABJIICMBIM LIBETOM U3JTYUYCHUS.

Tema 5. I'nobanvroe nomennenue

Texcm 0na umenus:

N3-3a rnobanpHOoro moteruieHus bomnbmioit bapeepubiii pud (ABcTpanus, Tuxwii okeaH)
TepsieT CIOCOOHOCTh BOCCTAHABIMBATHCS, YTO MPUBOIUT K COKPALEHUIO pa3HOOOpa3us MOPCKUX
BHJIOB, KOTOpbIEe TaM UBYT. Okoisio mojoBuHbl bomibimoro bapeepHoro puda nmorudno B 2016 u
2017 romax. Boga B okeaHe mporpenach HaCTOJIBKO, YTO TO BBI3BAIIO MAacCOBOE OOCCI[BEUHBAHHE
kopauioB. Ecnm moremnenue ymactes octaHoBUTH Ha ypoBHe 1,5 rpamyca, BepkuBer 10—30%
kopaiioB. [lpu rnobansHoMm morterieHnu Ha 2 °C HpakTHYECKH BCEe KOpPaUIoBble pudsl OyayT
MOTEPSIHBI.

['maBHas mpuunMHa TIO0ANTBHOTO TOTEIICHUST — BBIOPOCHI MAPHUKOBBIX Ta30B, Ta30B C
BBICOKHM TTOTJIONICHUEM CBETOBOW 3HEPTHH B HH(paKpacHOM (TerIoBoM) auana3zone. OCHOBHBIMH
MAapHUKOBBIMU Ta3aMH 3€MJIU SIBJISIFOTCSI BOJISHOW map, YrJIEKHCIbId ra3 u MmeTaH. MccrnenoBanus
YUEHBIX TOKa3bIBAIOT, YTO COJAEpKAHHME YTJICKUCIOro ra3a B arMmocdepe HalpsMyl CBS3aHO C
IJIOLIA/IbIO JIECOB HA IIJIAHETE.

['mobanpHOE TOTEIJICHHE MOKET MPUBECTU K PE3KOMY TasHHUIO JIETHUKOB. McciaenoBanus
2018 roma mMoka3bpIBalOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIUYUBAETCS U CYMMAapHBIM IPUPOCT
K KOHITY CTOJICTHSI IOJDKEH COCTaBUTH 65 cM oT ypoBHs 2010-X romoB.

Bonpocul ona obcysycoenusn:

- I'mbenp KOpayuIOB O3HAYAET, YTO MHOTHUE BHJBI PbI0O M JPYrHX CYIIECTB MOTEPSIOT
€CTECTBEHHYIO cpefly oouTaHus. X momyNisiuy COKpaTaTcs WM UCUe3HYT HaBceraa. [louemy?

- Kak BinusieT cokparieHue rioiay JecoB Ha CPEHIO TeMIIepaTypy Ha 3emiie?

3aoanue:

W3 npuBeIeHHBIX HUKE YTBEPIKIACHUI HEOOXOMMO BEIOPATH JIBA MPABIIIEHBIX:

1) TToBsIIcHHE YPOBHS MOPSI YTPOXKAET OCTPOBHBIM TOCYAapCTBaM, TaK KaK 3TO MPHUBEICT K HX
3aTOIUICHHUIO.

2) TloBbIlIcHHE YPOBHS MOPSI TPUBEJIET K YBEITUUCHUIO YHCICHHOCTA MHOTUX BHJIOB PBIOBI.

3) ToBsIIcHHE YPOBHS MOPS IPUBEIET K YBEIMUCHUTO COIEPIKAHUS COTM B MOPCKOM BOJIE.

4) VI3-3a TOBBIIIEHUS YPOBHS MOPS YBEIMYHUTCS IUIOMIAAh IOBEPXHOCTH MOPCKOH BOJBI MU
KOJMYECTBO 00pa3yeMoro BOASHOTO Tapa, 4YTO cienaeT TrhnolaibHOE TMOTeruieHne Ooee

MHTCHCHUBHBIM.

Tema 6. Ilapnuxoeuwtii 3ghghexm: deiicmeumenvHocms uiu evimoicen?
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Texcm ona umenun:

JKuBbIM Oprann3zMam He00X0AUMa YHEPT U AJIS JKUZHU. DHEPrHs, O AECPKUBAIOIIAs )KU3Hb
Ha 3emie, npuxoaut oT CojHIa, KOTOPOE U3JIy4aeT S3HEPIHI0 B KOCMOC, TaK KaK OHO OYEHb Iopsi-
yee. Kpoieynast yacTb 3T0M 3HEPTUU JOCTUTAET 3EMIIH.

ATMmocdepa 3emin IeHCTBYET KaK 3allUTHOE 0JIEsJ10, TOKPHIBAIOIIEE TOBEPXHOCTD TUIaHe-
THI, ¥ 3aIUILIAET €€ OT MePEenasoB TeMIIEPATYPhl, KOTOPbIE CYIIECTBOBAIN OBl B 0€3BO3AYIIHOM
IIPOCTPAHCTBE.

bonpiias gacte uznydaemoit CosHIIEM SHEPTUU IPOXOIUT Yepe3 3eMHYI0 aTMochepy. 3eM-
JIS1 TIOTJIONIAET HEKOTOPYIO YacTh 3TOM SHEPTHH, a APYyrasi 4acTh OTPaKaeTcsi 0OOpPaTHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOM OTpaKEHHOW YHEPTHH MOTIomaeTcs armocdepoit. B pesymnbrare 3TOr0
CpeAHss TeMIeparypa HaJl 3eMHON IOBEPXHOCTHIO BBIIIE, YEM OHA MOTJIa Obl ObITh, €ClI Obl aTMO-
cdepsl He cymecTBoBaia. ATMocdepa 3eMin AeHCTBYeT KaK MapHHUK, OTCI0/1a U IPOU30ILEN Tep-
MUH «apHUKOBBIHN 3¢ dexT». CUUTAIOT, YTO MAPHUKOBBIN 3 HEKT B TEUSCHHE ABAIATOIO BeKa CTall
0oJiee 3aMETHBIM.

To, uTo cpenHss Temneparypa armochepsl 3eMiln yBEIHUUIACh, ABiseTcs (pakToM. B rase-
Tax ¥ APYrod NepruoIUYECKON ITIe4YaTH OCHOBHOW ITPUYMHOM MOBBIIICHUS TEMIIEPATYPHI B 1BAILA-
TOM BEKE 4aCTO HA3bIBAIOT yBEJIMUEHHE BEIOpOCA YIIIEKUCIIOTO ra3a B atMochepy.

[IIkonpHUK 110 UMEHU AHIIPEN 3aMHTEPECOBAJICS BO3MOKHOM CBA3BIO MEXKIYy CPEHEN TEM-
neparypoit armocgepsl 3eMIU U BBIOpocamMH YIJIEKHCIIOro raza B arMochepy 3emiiu.

B 6ubnnoteke oH Hameln clieayromue 1Ba rpaduka.

Boibpochl yrnekucnore rasa

\ CpegHan TemnepaTypa aTMochepbl 3eMnu
(ThICAYH MHNNUOHOB TOHH B rog)

(rpagycoe Lenbcua)
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I'oJibt roJibl

Ha ocHoBe 3Tux nByX rpadukoB AHIPEN clienan BBIBOI, YTO MOBHIIIICHUE CPETHEH TeMITe-
paTypbl atMocdepbl 3eMITH TEUCTBUTEIHHO MTPOUCXOIUT 3a CUET YBEIIUUEHHUS BRIOPOCOB YTIIEKHUC-
JIOTO rasa.

Jpyras mkonsHuIa, Buka, He cornacHa ¢ BeIBoAoM AHpes. OHa cpaBHUBAET J1Ba Tpaduka

Y TOBOPUT, YTO HEKOTOPBIE YaCTH IPaUKOB HE MOATBEPHKIAIOT €TI0 BHIBOJ.
92



Bonpocwt 0na oocyyncoenun:

- Kakue yactu rpadukoB He moaTBepkaatoT BeIBOA AHApes? [IpuBenure npumep u 00bsic-
HHUTE CBOM OTBET.

- AHJIpeit HacTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO MOBBIIIEHUE CPEAHEH TeMreparypbl aT-
Mocdepbl 3eMIIH BbI3BIBAETCS YBETUUYEHUEM BHIOPOCOB yriekucioro raza. Ho Buka gymaer, uto
€ro BbIBOJ] uepecuyp nocnemsiii. Ona roBoput: «I[Ipexne, uem cnenaTb OKOHYATEIbHBINA BBIBO/I,
TBI JIOJDKEH YOCIUTHCSI B TOM, 4TO JIPYTUe (PaKTOPBI, BIHSIONINE HA TAPHUKOBBINA Y (HEKT, OCTAIOTCS

nocTostHHBIMUY. HazoBute oiuH u3 pakTopoB, KOTOpbIE UMena B BUay Buka.

Tema 1. Buympennsasn cpeoa opeanusma. Kpoew
Texcm 01a umenus:
IlepesiuBaHue KPOBU
KpoBb — 3T0 0COOEHHBIN BUJI COETUHUTENBHON TKAaHU B OpraHU3Me YeJIOBEKa, B COCTaB KO-

TOpOﬁ BXOOAT TpOM6OHI/ITbI, OPUTPOLMTHI, HeﬁKOHI/ITBI, Ijia3ma. OHa, Kak " Jrodas TKaHb, BBIIIOJI-

HSIET OmpeiaeTeHHble (DYHKIMH B Op-
raHW3ME 4YeJIOBEKa: 3alllUTHYIO, JIbl-
XaTeJbHYI0, TPAHCIOPTHYIO M peEry-
astopryro. O0mwmii ee 00beM B opra-
HU3ME 4YeJoBeKa cocraBiiieT 4-5
JIUTPOB.

15 urons 1667 rona dpanirys-

ckuii Bpau JKan-barucr Jlenu Bnep-
BbI€ COBEPIIMJI NEpeauBaHue KpoBH uenoBeKy. CerojHs 3Ta JiedeOHas TEXHOJOrHs MOoKa3aHa Ipu
MHOTHMX 3a00JIeBaHUAX, HO MPU ITOM OCTa€Tcsi KpaiiHe omacHoM mporenypoil. Cama mpouenypa
Ha3bIBAETCS TeMOTPaHCY3HSL.

[TpoBoauTh mporenypy 0e3 cMepTeNbHBIX OCIOXKHEHHUH CTalo BO3MOKHBIM TOJIBKO I1OCIIE
oTKpbITHs Tpymi kpoBu B 1901 rogy u pesyc-dakropa B 1940 rongy. Ceroansi nepeinuBaroT B OcC-
HOBHOM KOMIIOHEHTBhI KpPOBHU, HampHUMep, TOJbKO SPUTPOLMTHYI0 MAacCCy, CBEKE3aMOPOKEHHYIO
IU1a3My, KOHLIEHTpAT TPOMOOIIMTOB U JEUKOIUTHYIO Maccy. CaMoe pacrpocTpaHEHHOE MOKa3aHUe K
MIEPEMBAHUIO0 — 3TO NOTEPsI KpOBU. OCTpOM NMOTEPEN CUNTAETCS MOTEPSI MALIMEHTOM B TEUEHHE I1a-
po1 gacoB 6oisiee 30 % o6béma kpoBu. Kpome sTor0, cpeau abCoMOTHRIX TTOKa3aHUH K TeMOTpaHC-
(Gy3un — IIOKOBOE COCTOSTHUE, HETIPEKPAIllaloluecs: KpOBOTEUEHHUSI, TXKEIOE MATIOKPOBHUE, XUPYP-
rMYecKre BMemarenbeTBa. ['eMoTpancdy3us Obuia U ocTaéTcst KpaiiHe pUCKOBAaHHOM MPOLEAYpPOil.
IlepenuBaHue KpOBUM MOXET BBbI3BaThb CEPbE3HBIE HAPYIICHUs >KM3HEHHO BA)KHBIX MPOILECCOB, IO-

ATOMY JlaXe MPU HATWYUH MMOKAa3aHUH K 3TOM MpoLeaype MEIUKH BCET/Ia pacCMaTPUBAIOT HAIUYUE
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WIA OTCYTCTBUE MPOTHBOIIOKA3aHH, CPEIU KOTOPBIX — CepJieuHasi HeIOCTaTOYHOCTh IPU MOPOKax,
MHOKapANUTE, KapIUOCKIepo3€e, THOWHOE BOCHAICHHNE BHYTPEHHEH O0OJOYKH CepAla, TMIIEPTOHHS
TpeTbel CTajuu, HapyleHHe KPOBOTOKA FOJIOBHOIO MO3ra, 00Ilee HapylleHue OeIKOBOro ooMeHa,
aJUIepruYecKoe COCTOSTHUE U ApYyrue 3a00J1eBaHus.

Yacto mpu abCONMOTHBIX MOKA3aHUAX K MEPETHMBAHUIO KPOBH HPOILENYpPY MPOU3BOISAT, HE-
CMOTpPs Ha NPOTHBOIOKA3aHMA, HO TMPH ITOM OPraHU3YIOT NPO(PUIAKTHUYECKHE MEPOTNPHUSTHS,
Hanpumep, A MpeaynpeKaAeHus auiepruueckoi peakuu. MHoraa npu Xupypruueckux orneparu-
X MPUMEHSETCS NPeIBapUTEIbHO 3ar0TOBJIEHHAs! COOCTBEHHAs: KPOBb MAIMEHTA.

[lepen mepenuBaHueM KpOBU MaIEeHTa 00s3aTENbHO MPOBEPSIOT HA MPOTHBOINOKA3aHMA,
emé pa3 MpoOBEPSIOT TPYIIY KPOBH U pe3yc-(akTop U TECTHPYIOT KPOBb JJOHOPA HA WHIAMBHyallb-
HYI0 coBMecTUMOCTb. [locne aToro nmpoBoauTcs Guosnoruyeckas npoda — nmauueHty BBoIAT 25-30
MJI KPOBH JJOHOpPA M HAaOJIIOJJAt0T 3a COCTOsIHMEM OosbHOr0. Eciy nmanueHT uyBcTByeT ceds Xopoulo,
TO KPOBb CUHUTAETCS COBMECTHMOW M MPOBOIUTCS TeMOoTpaHcy3ust co ckopocThio 40—60 kamnenb B
MUHYTY.

[Tocne nepenuBaHus HECOBMECTUMON KPOBM MOTYT BO3HHMKHYTh OCJIOXHEHHs, cOOH 1aroT
MOYTH BCE CHCTEMBI Oprann3Ma. Hampumep, BO3MOXKXHO HapylieHHe QYHKIUN MOYEK U MeUeHH, 00-
MEHHBIX MPOIECCOB, ACSITEIHLHOCTH KEIyJOYHO-KUIIIEYHOTO TPAKTa, CEPACYHO-COCYAUCTON U IICH-
TpaJIbHON HEPBHOW CHCTEM, JIbIXaHUs, KPOBETBOPEHHUS.

CymiecTByeT Takoe MOHATHE KaK «KPOBSHOW JONMUHI», MHa4Ye — ayToreMotpaHcdysus. [Ipu
9TOH TpOIIeype MPOU3BOIUTCS MEPETMBAHNE PEIUITEHTY €ro K€ COOCTBEHHOW KPOBH. DTO JI0CTa-
TOYHO pacCIpOCTpaHEHHAss METOJIMKA B CIIOPTE, OAHAKO O(QHIMAIbHBIE CTPYKTYpPHI MPUPABHUBAIOT
e€ K MpUMeHeHHIo JonuHra. «KpoBsHON JOMUHI» YCKOPSIET TOCTaBKY KUCIOPOAa K MBIIIIaM, yBe-
JIMYUBas UX MPOU3BOJUTEIBHOCTD.

3aoanusn:

1. Bo MHOTMX Hay4HbBIX paboTax reMoTpaHc(y3Hsl pacCMaTpUBAECTCs KaK ONeparys, aHajio-
THYHAas TIepecajKe OpraHoB, T.€. oOJyajatomas OOJNBIIMMU pUCKaMu. Pacmonoxure AeHCTBHUS Bpa-
4eid, yKa3aHHbIE HIDKE, B TOCIIEI0BATEILHOCTH UX MTPOBEACHUS:

a. BTOPHYHO TMPOBEPSIOT TPYIITY KPOBH U pe3yc-(akrop,

6. mpoBoaUTCs OHONOrHYecKas Mmpoda — mauueHTy BBOAAT 25—30 M1 KpOBH JIOHODA,

B. TECTHPYIOT KPOBb JOHOPA HA MHIUBUAYAIBbHYIO COBMECTUMOCTbD,

I. €CIIM KPOBb CUUTAETCSI COBMECTUMOM, TO MPOBOJAT FreMOTpaHC(Y3Hs CO CKOPOCThIO 40—
60 kamenb B MUHYTY,

1. IPOBEPSIOT MAaLMEHTa Ha HAIUYKHE TPOTUBONIOKAa3aHUH.

2: KakuMu JOJKHBI OBITh YCIIOBHUSI KPAaTKOBPEMEHHOIO XpaHeHHUs KpoBHU? W3 mpemioxeH-

HBIX BApHAaHTOB OTBCTOB BBI6epHTe HpaBI/IHLHLIﬁ " YKaXXUTEC €TI0 HOMEP:
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a. B 3aITastHHBIX €MKOCTSX B XOJIOAMIBLHOM CTEPHILHOM Kamepe ¢ TemmepaTypoit 2-6°C,

0. B aBTOKJaBe,
B. B CTEKJISTHHBIX COCYZax.
3. Beibepute U3 NpemioKeHHOro CIucKa (YHKIUH, KOTOPBIE BBHIIOIHIET KPOBb B OPraHU3-

MC 4YCJIOBCKA: 3alluTHaA, NOAACPKUBArOMasA, COCAWMHUTCIIbHAA, AbIXATCJIIbHAA, PCryjadTopHasd,

TPaHCIOPTHASL.

Tema 8. Meouyuna cnopma
Texcm onsa umenus:
[lepen TpeHUpOBKaMH CHOPTCMEH H3MepseT 4YacToTy OueHus cBoero myinbca. YacroTa
ouenus coctanisier 70 ynapoB B MUHYTY. CIOPTCMEH 3aHUMAETCS OJIHY MUHYTY U CHOBA H3MeEpsIeT

IyJbC. 3aT€M OH IMPOBEPSET €ro Ka)ayl0 MUHYTY B TE€UEHUE HECKOJIbKMX MUHYT. OH HpeicTaBuil

CBOM PE3YJIbTATHI B BHJIE TpaduKa.
Kaxkoit MOHO czienaTh BBIBOJ 110 €r0 pe3yJibTaTam?
a. Yacrora OueHus ero mynbca yBenunuuBaercs Ha 50 y1apoB B MUHYTY.

6. Ha ymeHnblieHue 4acTOThl OMEHMSI €ro MyJIbCa YXOIUT MEHbIIE BPEMEHHU, YEM Ha YBEIU-

YeHue.
B. UeTbIpe MUHYTHI CITYCTS €ro mynbe Obercs 80 ynapoB B MHHYTY.
r. Ero mynsc HopManu3yercs MeHee 4yeM 3a 6 MUHYT.
YIPARMOHMe
————
140
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Tema 1. Memannwi. Koppo3ua memannos. 3awyuma om Koppo3uu.
Yenepoo kax ocnosa opeanuueckoii ncusznu. Yenekucnvtii 2az
Texcmul Ona umenusn
Teker 1
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PecraBpanusi naMsITHUKOB

B armocdepe kpymHBIX TOpOJOB BO3pPOCIO COAEPKAHUE arpecCUBHBIX BELIECTB, MO3TOMY
MOBEPXHOCTHU MaMSATHHUKOB, CACTAHHBIX U3 METaJljIa, MOABEPraloTcs aTMoc(epHoil Koppo3un. B mo-
ClIeZIHEeE BPEMsI 4aCTO BO3HMKAIOT TaKWE€ BUJBI KOPPO3UH, KaK «OpOH30Bast 00JIE3HbY (MM «MEIHAs
qymay), IPU KOTOPbIX 00Pa3yIOTCsl OCHOBHBIE XJIOPUbI MEAM - 3AIlyCKAeTCs Pl XMMHUYECKHX pe-
aKIuil ¢ ydacTueM MeaM, KMCIopoa U Biaru arMocdepsl. B pe3ynbraTe 3TOr0o NpoucxoauT UHTEH-
CUBHAas HENpPEepbIBHAsA KOPPO3Us, pa3pylLLaOLIasi IOBEPXHOCTh CKYJIBIITYP.

CymiecTByeT 1Ba OCHOBHBIX METO/Ia 3AIUThl METAJNINYECKUX [TOBEPXHOCTEN OT KOPPO3UHU:

1. HaneceHne MeTalNIMYECKUX 3aIUTHBIX IMOKPBITUH, HA3BIBAEMbIX «OKEPTBEHHBIMMW». Takoi ciioit
3alIUIIACT MOBEPXHOCTh MaMATHHKA, U30JHMPYs €€ OT aTMOC(HEPHBIX BO3IACHCTBUN, IPU ITOM CaMm
IIO/IBEPraeTcss KOPPO3UM U CO BPEMEHEM paspyliaercsa. Takue MOKPHITHS MOXKHO HAHOCUTh pa3iiny-
HBIMU CIIOCO0aMHU, HaNpUMep, rajbBaHOIIACTUKOM.

2. HaneceHHsl 3alIUTHOTO CJIOS METOJOM IIJIa3MEHHOTO WJIHM Ta30IlIa3MEHHOTO HAIBUICHUS METall-
JIMYECKOro TMOPOIIKAa C IMOCIEAYIOUIeH €ro MPONUTKONW ClelUalbHbIM HHIHMOMTOPOM KOPPO3UHU
HanbusieMoro meramia. MHruburop, nomajgas B MOpPHI €10, HAJAEKHO YAEPKUBACTCA B HUX, YTO
MPEJOTBpAIaeT BO3ACHCTBHE aTMOC(EPHBIX (PAaKTOPOB Yepe3 MOPHl Ha METAJUT M YBEIMYUBACT 0TI
TOBEYHOCTbH MOKPBITHSI.

Hanpienue MOXHO OCYLIECTBUTH, HaIPUMEp, NPU IMOMOILUM TaKUX YCTPOMCTB, KakK ILIa3-
MOTPOHBI, T'a30IIJIa3MEHHBIE TOPEIIKH, JYrOBblE METAJIIM3AaTOPBl U JETOHALMOHHO-TA30BbIE IYHIKH.
B Canxrt-IlerepOypre Tak ObUIM peCTaBpUPOBAHBI MHOTHE MTAMATHUKH.

Bonpocel ona oocyscoenun:

— 3amMTHBIN CI0W METAIIMYECKOr0 MOPOIIKOBOIO MOKPBITHS SIBJISETCS PBIXJIBIM, COJEp-
KHUT MHOTO IyCTOT U TOp U MPOHUIIAEM JJIsl BHEIIHEN aTMocdepsl U coaepxalieiics B Hel Biar.
[Ipu kakux ycioBusX OH OyJEeT BBHINOJHSATH 3alIUTHYIO (DYHKIIMIO: MPU 3aIIOJHEHUH MOP U MYCTOT
CIELMAJIBHBIMU ITpenapaTaMy, MPENSATCTBYIOIUMU KOPPO3UH 3alUTHOTO CJIOs, IPU OKpallMBaHUU
MOKPBITUSL KPAaCKaMU WJIM SMaJSIMH, NPH YCIOBUM MPOMUTKHU MOBEPXHOCTH MHTUOUTOpPAMU KOPPO-
3UM WJIM TIPU TOBTOPHOM HAHECEHUU MOPOILIKOBOTO 3aIIUTHOTO CIIOS?

— MoryT 11 OBITH HUCIIOJIB30BAHbI ONMCAHHBIE TEXHOJIOTHH JIJISl 3alUThl MAMSATHUKOB, BbI-
MOJTHEHHBIX U3 KamHsA? [louemy?

— Ilouemy cCkynbOTypHbIE KOMMO3HMIMM pa3MeUIaloT JIMIIL Ha
MacCHUBHBIX (PyHIaMEHTax: il 00eCeyeHHns YCTOHUYUBOCTH CKYJIBITYPBI,
JUIsl paBHOMEPHOTO paclpeziefieHus BECOBOM HArpy3Ku Ha TPYHT, Ui
YBEJIMUEHUS BBICOTHI CKYJBITYPBI WM JUISl 3aIUThI CKYJIBIITYPHI OT BaH-

aJoB?
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Texker 2
I'a3upoBanue BoaAbI
VYranekucnseiii ra3 unu CO2, ABYOKUCH yTIile-
pona, AMOKCHJ yriepona, OmkapOOHAT HCIIONB3Y-
eTcs JUIsl TIPUTOTOBJICHUS Ta3WPOBAHHBIX HAITUT-

KOB. Fa3I/IpOBaHHBIC HAaIIUuTKH, OCOOEHHO OXJa-

XKJICHHbIE, OBICTpEE U IOJHEE YTOJISIOT KaKAY.
JUi1g yToJIeHns 7KaXKbl YEJIOBEK BBIIIMBAET MEHbILIE Ia3MPOBAHHON MUTHEBON BOJIbI, YEM HETa3HpO-
BaHHOH. CeroiHsi B MPOM3BOJACTBE HAIUTKOB YCUJIEHHO SKCILTyaTUPYETCS OCHOBHOE CBOMCTBO YT -
JIEKHMCIIOTO Ta3a — KOHCEpBUpYHolee (00e33apakuBaroliee, Ae3nHPUIUpyroiiee, aHTUMHUKPOOHOE),
T.K. YIJIGKHCIIBIN Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, I'YOUTEIBHO JCHCTBYIOIIUM Ha KUBBIC
MUKPOOPTaHU3MBI, IPUCYTCTBYIOIINE B TUTHEBON BOJIE.

YrIeKkucnelii Ta3 U3MEHsIET BOJIOPOAHBIN MoKkaszarenb (pH) Bobl, onpenensionuii xapakrep
XUMHUYECKUX M OMOJIOrMYECKUX MpoieccoB. B 3aBucuMocTH OT BenuuuHbl pH MeHseTcsi cKopocTh
OMOJIOTUYECKUX PEaKIUi, TOKCHYHOCTD 3arps3HSIOIINX BEIIECTB U T. 1. 71 MTUTHEBOI BOJIBI ONTH-
MaJIbHBIM cuuTaeTcs ypoBeHb pH B nmuamazone ot 6,5 mo 8,5 (mo pexomennanusm Becemupnoii op-
TaHU3aIH 3JPABOOXPAHEHUS - 7), OTKIIOHEHHE OT KOTOPOI'0 MOXKET CYIIECTBEHHO OTPa3UThCS Ha
3amaxe, MPUBKYCE W BHEIIHEM BUJE BOJBL. [Ipu HACHIIIIEHUH BOJBI YIIIEKUCIBIM ra30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pacTaeT 10 pH=3,8.

Bonpocul ona obcyscoenusn:

— Iloyemy npu HarpeBaHUU ra3UpPOBAHHOMN BOJbI, SBIISIOLIEHCS BOAHBIM PACTBOPOM YTrOJIb-
HOM KHUCIIOTBI, BBIJIEISIFOTCS ITY3bIpbKU raza?

— JlakmycoBasi nHaUKaTOpHas Oymara MpH MOTrpy>KEHUU €€ B ra3MpOBaHHYIO BOAY MEHSET
nBset. Ha xaxoin?

— Menuky Ha OCHOBE MHOTOJIETHUX MCCIEAOBAHUN M HAOIIOJEHUM OMpenesnian MPOTUBO-
MOKa3aHUs K YMOTPEOJIEHHUI0 Ta3UpOBAHHOW MUTHEBOWM BOJBI: HAUYME S3BBI M racTpuTa. KakoBa
OCHOBHAs MPUYMHA ITOTO OTPAHUYCHUSI: HU3KUN, BRICOKHI WM HOPMaJIbHBIN YPOBEHb BOJOPOIHO-

ro IoKa3arens? HpI/IBeI[I/ITe 000CHOBaAHHUE B IMOJIb3Yy CBOCTO OTBECTA.

Tema 2. Ecmecmeennasn paouoakmusnocms. Ilpeoopazoseanue enympenneii snepeuu
AMOMHBIX A0€pP 6 MENI06YI0 U INEKMPUUECKYIO IHePeUI0. AmomHble CUI08ble YCHIAHOBKU U UX
ucnonavizoeanue. [locneocmeusn paouayuonno2o 0d1yuenus

Texcmul 014 umenus:

Teker 1
PagnoakTuBHOE 00TyUeHHE
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Paguanus, B IMPOKOM CMBICIIE, 03HAYAET U3ITyUYEHHUE, TO €CTh PACIIPOCTPAHEHHUE SHEPTUU B
BH/JIE BOJIH WJIM YaCTUL. PaiOaKTUBHBIC U3IIy4E€HU JEJIAT HA TPH BUJA!

- anb(a-u3aydeHue — MoToK sifep reius;

— Oera-u3i1y4eHUe — [IOTOK 3JIEKTPOHOB;

— TraMMa-u3J1y4eHHUe — IOTOK BBICOKOIHEPreTHYECKUX (POTOHOB;

— IIOTOK HEUTPOHOB.

UYenoBedyeckuii OpraHu3M pEryssipHO MOABEPTaeTCsl BO3ACHCTBUIO PaJHOAKTUBHOTO 00ITyde-
Hus. [IpubnusutensHo 80% exeroJHo Mojay4yaeMoro KoJM4ecTBa MPUXOAUTCS Ha KOCMUYECKHE JTIy-
qy. OCHOBHBIM MPUPOAHBIM UCTOYHHUKOM M3JIyYEHMs] CUMTAETCS MHEPTHBIN ra3 pazoH, BHICBOOOXK-
JAIOLIUNCA U3 3€MJIU U TOPHBIX IIOPOA.

Panuanuonnoe obmyueHue no cnoco0y NPOHUKHOBEHHUS B OPraHU3M JEJIUTCS Ha JBa THUIA:
BHyTpeHHee M BHeluHee. llocnenHee xapakTepHO Ul pacHbUIEHHBIX B BO3AYXE PaAUOHYKIHMIOB
(aspo3oiib, nbUIb). OHM MONANAIOT HAa KOXKY WM OAEKAY. B TakoM ciydyae MCTOYHMKH pajualiuu
MOXKHO Y/IaJHTh, CMBIB HX. BHemrHee ke OOJydeHHE BBI3BIBACT OXKOTU CIM3HCTHIX O0OJIOYEK U
KOXHBIX MOKpOBOB. [Ipu BHyTpeHHEM Tuiie 00JiydeHHUs PaJUOHYKIMbI MOMAJal0T B KPOBOTOK,
HampumMmep, 4epe3 paHbl, U yIAIAI0TCA JMIIb C HOMOIIBI0 Tepanuu. Takoe 001ydyeHre MpoBOLUPYET
00pa3oBaHME 37I0KAUECTBEHHBIX OIYXOJIEH.

PangnoakTuBHOE M3My4YeHHE M3-32 HOHM3HPYIOLIETO JCHCTBHS NMPUBOAUT K 0Opa30BAHHUIO B
OpraHM3Me 4YejoBeKa CBOOOJHBIX PaJMKaIOB — XMMHMUYECKHU aKTUBHBIX arpeCCUBHBIX MOJEKYJ, KO-
TOpBIE€ BBI3BIBAIOT MOBPEXKJEHHE KIETOK M MX rudenab. OCOOEHHO YYBCTBUTENbHBI K HUM KIIETKH
KEIyJJOUYHO-KUIIEYHOI0 TPAaKTa, MOJIOBOW M KPOBETBOPHOM cucTeM. PanmoakTnBHOE 00IydeHUE
HapyllaeT ux paboTy, BBI3bIBAET TOIIHOTY, PBOTY, HapyIIEHHE CTyJa, TemrepaTypy. BozneicTBys
Ha TKaHHU TIJla3a, OHO MOXKET IIPUBECTU K JIy4eBOM KaTtapakre. K mociaeacTBusiM MOHM3HUPYIOIIETO
M3JIy4eHHUS! TaK)K€ OTHOCAT TAKUE MOBPEXKICHMS, KaK CKIEPO3 COCYNIOB, YXYAIEHNE UMMYHHTETA,
HapylIeHHE T'eHETUYECKOro ammapara. CucreMa nepejadyd HacJeICTBEHHBIX AAHHBIX UMEET TOH-
Kyto opranuzanuio. CBoOOJHBIE pajMKallbl U UX MPOU3BOJAHBIE CHOCOOHBI HapyllaTh CTPYKTYpPY
JIHK — HOocuTensa reHeTuyecKoil nHpopMali. IT0 IPUBOJUT K BOSHUKHOBEHUIO MYTallUi, KOTO-
pbI€ CKa3bIBAOTCS Ha 3J0POBbE MMOCIEAYIOINX TOKOJICHHUH.

Ha aromapHOM ypOBHE 3TO MPOUCXOJIUT TakK. PaIMOaKTHUBHBIE YAaCTHLBI JETAT C OTPOMHOU
CKOpOCTBIO, BBIOMBAsI IPH 3TOM 3JIEKTPOHBI U3 aTOMOB. B pe3ynbTare nmociaeHue npuoopeTaoT mno-
JIOXKUTENbHBIHN 3apa. CBOOOAHBIN 37€KTPOH U HOHU3UPOBAHHBIA aTOM BCTYIAIOT B CJIOXHbBIE pPeak-
1IMU, B pe3yJbTaTe KOTOPHIX 00pa3yroTcs cBoOOHbIe panukansl. Hampumep, Boga (H20), cocras-
nsirotast 80 % macchl yesoBeka, o1 BO3JACHCTBHEM pajualliy paciagacTcsl Ha JiBa paaukana — H+
u OH-. OTu naToJ0rMyecKky akTUBHBIE YACTUIIbI BCTYMAIOT B PEAKLIUU C BaKHBIMU OMOJIOTHYECKH -

MU coenuHeHuaMu — moiekyinamu JIHK, G6enkoB, pepmenTos, xupoB. B pesynbrate B opranusme
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pacTeT YUCIIO MOBPEXKIACHHBIX MOJEKYJT U TOKCHHOB, CTpaJlaeT KICTOYHBIH 0OMeH. Uepe3 HEeKOTO-
poe BpeMs TOpaKeHHbIE KIIETKU MOTH0AI0T WU WX (YHKIIUU Cephe3HO HapymatoTcs. M3-3a moBpe-
xaeHus JIHK u myranuy reHoB KJI€TKa HE MOXET HOPMAJIbHO AEJIUTHCS. DTO CaMOe OMacHoOe I0-
CJIEJICTBUE PAAHALIMOHHOTO 00Ty4eHUSI.

Bonpocwut ona oocyrncoenusa:

- Jluid 4yemoBeka B KOCMOCE 3HAUYUTENbHYIO OIACHOCTh MPEJCTABIsAECT KOCMUYECKas pajana-
1. Uto 3amumiaer ojiei Ha 3emiie OoT ee maryOHOTO BO3JIEHCTBUS: aTMOcdepa ¢ coaepKamiecs
B HEW MBUIBIO, BpalieHue 3emiin, 001aka, BOASHOW map, CoepKalIuiicss B aTMOc(epe Wi MarHuT-
Hoe noJie 3emin?

- Jlns xakux reorpaduyeckux MeCT IpU OTCYTCTBHH MECTOPOXKIACHUN pPaJMOaKTUBHBIX UC-
KOIIA€MbIX YPOBEHb €CTECTBEHHOW PaJIMalliU BBIIIEC CPETHEr0: BHICOKOTOPhE, MOBEPXHOCTh OKEaHa,
paBHUHBI, JIECHON MacCUB WU APKTHKA C AHTApKTUKON?

- Ha Jlyne maruutHoe nojie oueHs ciaboe. O3Ha4aeT U 3TO HAJIMYKME paJuallMOHHON orac-
HOCTH U HEBO3MOXHOCTh OCBOEHHS uenoBedecTBOM JIyHbI? Pa3BepHyThIli OTBET HEOOXOAUMO
000CHOBATb.

Tekcr 2

ATOMHas MOJABOAHAS JIOAKA

ATOMHBIE TIOJJIOIKK UCIOJIB3YIOT PaJMOAKTUBHOE TOIUIMBO (B OCHOBHOM, ypaH). Paamnoak-
TUBHBIE MaTEpPHANIbl BBIICISAIOT TEIUIOBYIO YHEPTHIO B IMpOIlECcCe AIepHOro pacnana. [Ipu sTom BbI-
JIEJISIETCSl OTPOMHOE KOJIMYECTBO dHepruu. Ha aTOMHOM Moj10/1Ke TaKOW MpOLEecC OCYIIECTBISIETCS
B TOJICTOCTEHHOM PEaKTOpe, KOTOPhI HEMPEPHIBHO OXJIAXKAAETCS MPOTOYHON BOJOM, YTOOBI M30e-
JKaTh TIEPETrpeBa, a TO U PaCIyIaBICHUS CTEHOK.

B TunuyHOM aBUTaTENE C AIEPHBIM PEAKTOPOM OXJIAXJACHHas BOAA, UUPKYJIHUPYS MOJ /1aB-
nenueM 160-200 atmocdep 1Mo 3aMKHYTOMY KOHTYpPY, MOMaJaeT BHYTPh KOPITyca peakTopa, coaep-
JKallero siaepHoe TormBo. Harperas Boja BBIXOAUT U3 PEAKTOpPa W UCHOJIB3YETCs sl MpeBpallie-
HUS B MaporeHeparope Apyrod Bojabl B map. OcTeiBas, OHa BHOBb BO3Bpaliaercs B peakrtop. [lap
BpaIaeT JIONACcTH TYpOMHHOTO JBUTaTemsl. PerykTop mepeBoauT ObICTpOE BpallleHHE Bajia TYPOUHBI
B OoJiee MEIJIEHHOE BpAlllCHHE Bajia dJIEKTPOABUTATENA. Basl sjexTpoaBuraresns npy moMoIy Me-
XaHU3Ma CIETUICHUS COEAUHSETCS ¢ TPEOHBIM BAJIOM U AJIEKTPOTEHEPATOPOM. DIEKTPOIBUTATEb,
Bpainas rpeOHOl Bal U TeHepaTop, 00eceunBaeT IBUKEHHE JIOAKU U BBIpa0aThIBAET JIEKTPOIHEP-
THIO, KOTOpast 3amacaercs B OOPTOBBIX akKymyssTopax. B Poccuu co3manu u vcnibITald yHUKAIb-
HYIO AJICPHYIO CHJIOBYIO YCTAHOBKY C PECYpPCOM Ha BECh >KM3HEHHBIN ITUKJI aTOMHOW MOABOIHOMN

JIOJKH.

3aoanusn:
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1.3anmonHuTE B OI0K-CXEMe MPOIYIIEHHBIC 3BEHbS TIPOIecca MPeo0pa3oBaHus SICPHON

SHEPTUH B MEXaHUUYECKYIO SHEPTHUIO IBHKECHUSI IOBOHON JIOIKH

BrigeneHne
TIpeBpameHug BO B IIa
BOJEL B 114D -

i’)
JHEPIHH B IpoLecce  — 7 B I3NOTEHEPaTODE
10aKTHBHOIO pACIana
ITap BpamaeT 100acTH 2 >
OHHBI IBUTATEI
> 5 DIEeKTPONBUIATEND BIPa0aThIBAET 3]L.HEPIHIO,

KOTOpas 3amacaeTcA B AKKYMYIATODE

2. «B TMIMYHOM JBUTaTene C SIIEPHBIM PEAKTOPOM OXJIAXJIECHHAs BOJA, LUPKYIUPYS MOJ
nasierneM 160-200 atmocdep 1o 3aMKHYTOMY KOHTYPY, ITOTIaIaeT BHYTPh KOpITyca peakTopa, co-
JiepIKallero siaepHoe TomrMBo. Harperas Boja BBIXOJIUT U3 peaKTOpa M UCIOJIb3YETCs I IpeBpa-
LICHUSI B MApOre€HEepaTope APYror BOJbI B mapy». To ecTh B TEKCTE€ yKa3aHa 4acThb BOJSHOW Maru-
CTPAJIN «PEAKTOP-----IIApOT€HEPATOp ------ peakTop». CocTaBbTE€ aHAJOTHYHYIO CXEMY JUIsl Ipyroi
4acTU BOJASHOM Maructpaiu. JlJis 3TOro BHUMATEIbHO paccMOTpHUTe cxemy nBurarens. Cornacu-
T€Ch, YTO MOXHO MPOCIEIUTh aHAJOTHIO C TAKUMH MOHATHAMM M3 OMOJOTHHU, KaK «Malblil Kpyr
KPOBOOOPALIEHUS» U «OOJIBIION KPYT KpOBOOOpAILEHUS.

3. IIpennonoxum, 4T0 y4E€HUK, O3HAKOMHBIINCH CO CXEMOM YCTPOWCTBA JBUTATENS C aTOM-
HBIM PEaKTOPOM, ITOCUUTAJI, YTO B HEE MOKHO BHECTU U3MEHEHUS: OObEAUHUTH JBE YaCTU BOJASHOM
MmarucTpanu. Torna Boaa (map) OyAeT LUPKYIMPOBATH MO KOHTYPY «pPEaKTOp---aporeHepaTop---
rJlaBHasg TypOuHA ----TJIaBHBIM KOHJIEHCATOP TYpOUHBI------ peakTop». YKaXUTe OCHOBHOE IpEMsIT-
CTBUE HA ITyTU BHEPEHUS STOU UJEH.

4. BplI B cocTaBe Ipynibl KOHCTPYKTOPOB — pa3paOOTUMKOB ABUTATENEH C SIEPHBIM PEAKTO-
pom. M3MeHeHHe KaKuxX TapamMeTpoB CYIIECTBYIOIIEH CHUCTEMBI KH3HEOOECIeUeHHUs IOABOTHON
J0JIKH, T0 BamieMy MHEHHI0, yBEJIMUUT €€ pecypc?

5. IIpoBeauTte aHanu3 MpPEACTABICHHOM Ha PUCYHKE CXEMbI IPOIECCOB, 00ECIIEUUBAIOIINX
paboTy MOUIOAKHU. YKaXUTe NPUYUHY, IOYEMY BOJa, HarpeBaemasi B peakTope, sSBISETCS pajnoaK-
THBHOH, a BOJla B MapoOreHepaTope — HET: OHA MPOXOIUT MPOLETypy OYUCTKH, OHU LUPKYIHUPYIOT

I10 PA3HBIM KOHTYpaM U HEC CMCIINBAIOTCA, B MIAPOTCHCPATOP I[O68.BJ'I$IIOT )IeaKTI/IBaTop?
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6. M3 mpeioKeHHBIX BapHAHTOB BhIOEpUTE TOT, KOTOPBIM OoTBeyaeT Ha Bompoc: Ilouemy
BOJIa MIOCTYIAeT B aTOMHBIA PEeakTop MOA OOJBIIUM JIaBI€HUEM, JOCTUTAIONIMM BeIUYHHBI B 160-
200 atmocdep?

a. /Ins yBenuueHust otoopa TEII0BOM MOIHOCTH.

6. Jlns yBenm4eHus TeMneparypbl KUIIEHHS.

B. Jlns obecnieueHnst HUPKYISALUU BOBI B TAPOTEHEPATOPE.

7. CucreMa >KU3HEOOECTIeYeHHS TIOUIOIKH COJCPKHUT JAUCTHIUISTOP M AJIEKTPOJIHU3Ep, Yepes
KOTOpBIE MOCTOSIHHO IPOIYCKAIOT MOPCKYI0 Boay. KakoBo ux HazHaueHue? V3 mpuBeIeHHbIX HUXKE
BapHaHTOB HEOOXOIMMO BBHIOPATh BBINOIHIEMbIE STUMU YCTPOUCTBAMU (DYHKIIMU:

a. OuncTka OT IpUMECEH.

6. Tonkas QuibTpanus.

B. HarpeBanue, oOpazoBaHue napa ¢ €ro nocieayroleil KoHAeHcaluen Ui MOJIy4YeHHs U-
CTWJIJIMPOBAHHOU BOJBI.

r. [IpuroroBieHne ropssuei TEXHUYECKOMN BOBI.

1. IIpon3BoJICTBO KMCIIOPO/A B PE3YIbTATE SIEKTPOIN3a BOIBI.

YerpoiicTBo: DyHKIMU:

Huctumnstop

DREKTPOIN3EP

Tema 3. Deonrouus 36e30
Texcm Ona umenus:
ITox nmelicTBHEM CHJ BCEMHUPHOTO MPUTSIKEHHS] 00JaKO MEXK3BE3THOTO Ta3a, COCTOSIIETO
TJIaBHBIM 00pa3oM U3 BOJIOPO/Ia, CKUMAETCSI 1 HArPeBaeTCsl 110 3aKOHY COXpaHeHwus dHeprun. Ecim

Macca o0Jjiaka JOCTaTOYHO BEJIMKa, TeMIlepaTypa M JaBJICHUE B IIEHTPe O0JIaKa JIOCTHTaeT 3Hade-
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HUW, TPU KOTOPHIX HAYMHAIOTCS TEPMOsI/IEPHbIE PeaKIIUM CMHTEe3a, B pe3yIbTaTe KOTOPHIX BOJO-
poxa nmpeBpamiaercs B renuil. Tak poxaaercs 3Be3aa.

Co BpeMeHeM (Ha 3TO MOTYT YHTH MUJUIHAP.IbI JIeT!) BOJOPOA B LIEHTPAIBHOM YacTH 3BE3/1bl
BBITOpaeT, U o0pa3yercs renueBoe sapo. Ho 3Be3na nmpu 3TOM He TacHET, IOTOMY YTO Telluil Toxke
SIBJISIETCSL AJIEPHBIM TOIUIMBOM: IIPU JOCTATOYHO BBICOKOM JABJICHUM W TEMIIEpaType CBbIlE 15
MUJUTMOHOB T'PaJyCOB HAUMHAIOTCS TEPMOSIIEPHBIE PEaKlUU, MPU KOTOPBIX TeIUil MpeBpallaeTcs B
yriepon. IIpu aTom temmnepatypa siipa emie Oosblne Bo3pactaeT. HakoHen naBieHue, Bo3pociiee
BCJIC/ICTBUE HOBBIX TEPMOSJEPHBIX PEaKIUil, CTAHOBUTCA HACTOJBKO OOJBIINM, YTO HAPY>KHBIC
CJIOM 3Be3/bl OTOpACBIBAIOTCS Ha OOJBIIOE PAcCTOSHUE OT SApa, a UX TeMIepaTypa 3HAUUTEIbHO
YMEHBIIAETCS: 3BE3/1a MPEBPAIlAeTCd B KPACHBIN THraHT (KPAaCHBIMU UX HA3bIBAIOT 3a UX I[BET, a
TUTaHTaMU — 3a UX KOJIOCCaJIbHbIE pa3Mephl). Macca HEKOTOPBIX U3 3TUX 3BE€3]l CPABHUMA C MACCOU
Connua. Co BpeMeHeM OCHOBHOE TOILIMBO TEPMOSJAEPHBIX PEAKIMII-BOAOPO/ U I'EIHil — BBITOPAET.
Buemnue ciou 3Be3/1pl, paclupsiscCh, YIETAIOT, a 3B€3/1a 3HAYMTEIbHO YMEHBIIAETCS B pa3Mepax u
npeBpaniaeTcs B 0eJiblil Kapauk. benbliil 1BeT 3Be3/1bl yKa3bIBaeT Ha TO, UTO TEMIIEpaTypa Ha €e
IIOBEPXHOCTH BbIIIE TeMIlepaTypbl noBepxHocTu ConHua. TepMosepHble peakiiuy B 0€JI10M Kapiiu-
K€ Y€ MOYTH HE UAYT.

Ecnu macca siapa 3Be3znsl mpeBsbiiaetr maccy Connna 6osee, yemM B oiTopa pasa (Oenblii ru-
raHT), 00yCJIOBJICHHOE CHJIAMHU TATOTCHHS JABIICHHE B SIIPE 3BE3/IbI CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO KaK OBl «BJIaBJIMBAET» AJIEKTPOHBI B IPOTOHBI, B PE3YJIbTATE YETO 00Pa3yOTCsI HEUTPOHBI.
Tak BO3HUKAacT HEMTPOHHAsA 3Be31a, KOTOpasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOH 3BE3/1bI MOXKET ObITh CpaBHUMOM ¢ Maccoit CojHIla Mpu JUaMeTpe B HeCKOJIbKO KHJIOMETPOB!
[1n0oTHOCTH HEUTPOHHOM 3BE3/Ibl OJIM3KA K INIOTHOCTH aTOMHOIO siipa: 1cM3 BeriecTBa Takou 3Be3-
Il CpaBHUMa C MAacCOWl HECKOJbKHX TPYKEHBIX TOBapHBIX BaroHoB. OOpa3zoBaHHe HEHTPOHHOU
3BE€3/Ibl TPOUCXOJMT 32 JOJIM CEKYH]IbI U COMPOBOXKIAETCS B3PHIBOM HEBEPOATHOW cuiibl. Takue
B3PbIBbI HA3bIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecnu Macca 3Be3/1bl 3HaUMTENBHO MpeBbilaeT Maccy ConHIa, TO CHJla IPaBUTALIUN «3acTaB-
JIAE€T» 3BE3Jy CKUMATBhCA Ja)Xe MOCJE TOro, Kak OHa CTAaHET HEUTpOHHOW 3Be3noi. M Hactymaer
MOMEHT, KOTJla CHJIA TSTOTEHHSI CTAHOBUTCS HACTOJBKO OOJBIION, YTO OHA «HE BBIMTYCKAeT» Hapy-

Ky Jaxe cBet! B Takom CJIydac 3BC31a NpCBpaAIACTCA B «KUYCPHYIO ABIPY».

3aoanusn:

1.3amonHuUTe B 0JI0K-CXEME MPOIYIIEHHBIE 3BE€HbS MPOIIECC:

1) DBoumroryst 3B€3/1bI ¢ Maccoi, 0au3koi k Macce CoJHIa

Otnako
pazpe:xeHHOTO — P 3Be3ma — ? ?
Me:sK3BeIHOTO raza 102



2) DBOJTIOIHS 3BE3/IbI C MACCOH, CYIIECTBEHHO 00JIbIneii Macchl CosHIa

Oonako
pPa3pesKeHHOTO Beneni ruranr % ? ? ?
MeZK3BeIHOTO Iaza

2. Beigenure 2-3 mpoOiemsbl, ¢ KOTO-
pPBIMH, 110 BalleMy IPEACTABICHHUIO, CTAIKH-
BalOTCS acTPOQU3UKKA TPHU HU3YYCHHH 3BE3/I.
OO6ocHyiiTe CBOE MHEHHE.

3. CocraBbTe CHHKBEHH Ha TeMy «Yep-

Has JIbIpa

Tema 4: Dkocucmema Kak camoopzanu3yiouiancsa CUCmema Opeanu3mos u uzuyeckoil
cpeovl ux obumanusa u ezaumooeiicmeus. Ilomoku geuyecmea u 3nepzuu 6 IKocucmeme
Texcm Ona umenusa:
HckyccTBeHHBIE 3KOCHCTEMBI

M cKycCTBEHHBIE DKOCUCTEMBI — DKOCUCTEMBI, CO3JAaHHbIE YesloBeKOM. IIpocrenmum npume-
POM TaKOTo pojia MOXET CIYXHUTh aKkBapuyM. B HeM MMeEIOTCs pacTeHusl, ocyllecTBIsomue GpoTo-
CHUHTE3, PbIObI WIN JPYTUe KUBOTHBIE, MUKPOOPTaHU3MBI, IepepadaThIBAIOIINE MPOIYKTHI KU3HE-
JeATEIbHOCTH KUBOTHBIX. HO akBapuyMm He SIBISIETCS CAMOCTOSITEIBHOW YCTOWYMBOM CUCTEMOM, T.
K. OH HY)KJaeTcsl B IOCTYIUICHUU ONpEAETICHHbIX BEIIECTB U3BHE, HalpuMep, KopMa JUIsl pbiO, U
BBIBEJICHHSI YaCTH MPOJYKTOB IIyTEM 3aMEHbI WIH (PUIIBTPALIUU BOJIBL.

OcHOBHBIE 0COOCHHOCTU UCKYCCTBEHHBIX IKOCHUCTEM:

1) BONBIIMHCTBO MCKYCCTBEHHBIX YKOCHCTEM SIBISIFOTCSI TETEPOTPOPHBIMH, T.€. MOTPEOIIs-
IOLIMMH OPTaHNYECKHE BEIeCTBa (TOTOBYIO MHUIILY) U3 BOIBI.

2) WckyccTBEHHBIE KOCHCTEMbI MMEIOT HE3aMKHYTBIM IUKJI OOMEHA BEIECTB M SHEPIHH.
YacTe NUIIEBBIX LENOYEK B TAKUX HKOCUCTEMAX PA3PYLIAETCS, U, KAK CJIEICTBHE, YEIOBEK CTAHO-
BUTCS 3BEHOM DKOCHUCTEMBI, 00ecrieunBas yCTpaHeHHe MPOIyKTOB paclaja, co3aBas KoM(pOPTHbIE
yCIIOBUS CyHIeCTBOBaHHU. Llenu nuTaHus B akBapuymMax KOPOTKHME U XapaKTEPU3YIOTCSI HAMUUEM
2-4-X 3BCHBEB.

3) UckyccTBEHHBIE DKOCHCTEMBI XapaKTEPU3YIOTCS BHIOBON MaJIOUHCIEHHOCTRIO. JlelicTBH-
TEJBbHO, YEJIOBEK B aKBapUyMe CO3aeT SKOCHCTEMY JUIs 00eCTIeYeHUsI CYILIECTBOBAHUS OJTHOTO MU

HECKOJIbKUX BUJIOB PHIO U PAaCTEHUH.
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HopmanbHOE (QyHKIIMOHMPOBAHME aKBapHyMa BO3MOXKHO JIUIIb B YCIOBUSX PAaBHOBECHOTO
COCTOSIHUSI OMOJIOTUYECKOW CHCTEMBbI MPH ONTUMAIBHBIX TMapaMeTpax cpelnbl. B craHOBICHUU H
MOJJIEP>)KaHUU PAaBHOBECHS NMPUHUMAIOT y4acTHE BCE BOAHBIE OpraHU3Mbl (pbIObI, aMbuOuu, Mo-
JIOCKU U [Ip.), pacTeHus (BBICIIME PACTEHUS M BOAOPOCIH), OJHOKIJIETOUHBIE MUKPOOPTraHU3MBI
(baktepuu, npocTeimue). Maneiiniee HapymeHue OalaHca B CHCTEME BEJIeT K MOTepe PaBHOBECHS,
9TO BKIIIOYAET MEXaHU3MBI, HAIIPABJICHHBIE HAa CTa0WIM3anui0 OuocucTeMsl. [Ipu HEBO3MOXKHOCTH
BOCCTAaHOBJICHH OanaHca, akBapuyMHas OuocucreMa ruGHeT.

Bonpocul ona oocyscoenun:

— KucnotHocts Bosbl pH 0OKa3piBaeT 00JbIIOE BIAMSHUEC HA OMOXUMHUYECKHE U OMOJIOTHYe-
CKH€ MPOLIECChl U UMEET BaKHOE 3HAU€HHE B kHU3HU pbIO. B mpoueccax gorocunresa, mporekaro-
X Ha CBETY, PACTEHUS MOTPEOIISAIOT YIIICKUCIBIN Ta3, 4To MoBhIIaeT ypoBeHb pH. Houbro kuc-
JIOTHOCTH BOJIBI TTIOHIIKAETCS, YTO CBS3aHO HE TOJIBKO C OTCYTCTBHEM (DOTOCHHTE3a, HO U C BBIJCIIC-
HueM CO2 npu AbIXxaHUU pacTeHuil. MHOTHe pbIObI BIOTHE 0€300JI€3HEHHO MEPEHOCIT OTKIOHCHHUS
KHCIIOTHOCTH BOJIBI OT HelTpanpHOTro mokazareins (pH= 7-8). D10 00bsCHIETCS TeM, YTO OPTaHHU3M
MMeEeT LIEeTBIA Psii CUCTEeM, CriakuBaromux konebanust pH. OgHako pe3koe U3MEHEHUE KUCIOTHO-
CTH BOJIBI MOXKET CTaTh MPUYUHOMN rudenu peio. [Touemy?

Meskay KaKMMH OOMTAaTelssMH aKBapHyMa MOKET BO3HMKHYTh KOHKYPEHIMS' : BHIAMH CO
CXOAHBIMU MOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIONIMMH IOJIb3Y U3 CBA3H JIPYT C APYrOM, XUIIHHUKA-
MU ¥ JKepPTBaMH, ITapa3uTaMH U X035ieBaMu?

3aoanusa:

1. AkBapuyMHBIE PacTEHUS pa3pacTalOTCs HaJ BOAOW WM IJIaBAlOT Ha MOBEPXHOCTH, TJIe
ocBellleHue 0oJiee MHTEHCUBHO U TJIe OHH JOMOJHUTENHLHO TOTYYaroT YIIEKUCIbIN Ta3 u3 atMocde-
pul. B mporiecce hoTocnHTE3a MOJIEKYITBI XJIOPO(HUILIA PACTCHHI CTAHOBSTCS HAaNOO0JIee aKTHBHBIMU
MpU OCBENIeHUU (HOTOHAMH C JJIMHOU BOJHBI M3 MHTepBana ot 600 mo 700 HanoMmeTpoB (00JacTh
OpaH)XEBOT'0 M KPacHOTO IBeTa). ITO Hambojee Ba)KHBIM CBETOBOM IWANa3oH JIsl HHTEHCHBHOTO
pocTa JTUCThEB U OCEBBIX OPTaHOB pacTeHui. Ha pucyHke mpuBeaeHbl rpaduku 3aBUCUMOCTH OTHO-
CUTEIIbHOM WHTCHCHBHOCTH CBETA OT TOJIIWHBI CJIOS BOJBI B aKBapHyMe JUIS M3JTydeHUsS Pa3HBIX

IIBETOB.

19 KoHKypeHIMs — 3TO B3aMMOOTHOILEHHS AKTUBHOT'O COPEBHOBAHMUS MEKLY OCOOAMH OJHOTO MIIM Pa3HBIX BUIOB CO
CXOJHBIMH OTPEOHOCTSIMH 32 CPEICTBA CYIIECTBOBAHUS U YCIOBUS Pa3MHOKEHHS.
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HCHOJ’IBS}UI 9THU JaHHBIC, 06’BSICHI/ITG, IMo4YeMy pacTCHUsA, KOTOPBIEC BO BPEMs CBOCTO JKU3HCH-

HOr'o HukKJja IMOCTOAHHO IOTIPY’KCHBI B BOAY HAa JOCTATOYHYIO FJ'IY6I/IHy, 9YaCTO HCIIBITBIBAOT HEC-

XBAaTKy AOUOKCHUIA YIJIEpoJda W HCAOCTATOK OCBCUICHUA, U HC MOI'YT HOCTUTHYTH HeO6XOI[I/IMOFO

ypoBHS (OTOCUHTE3A.

2. Jlnst HOpMaNBHOTO (DYHKIIMOHMPOBAHUS aKBapuyMa HEOOXOIUM KOHTPOJb YpoBHS pH.

[lepeuncnure BO3MOXHBIE CIIOCOOBI MU3MEPEHMSI YPOBHSI KUCIOTHOCTH Bojbl. IIpoBeaure mouck B

Pa3JIMIHBIX HMCTOYHHKAX I/IH(1)OpMaI_II/II/I O MPUPOAHBIX HHIAMUKATOPAX YPOBHA KHUCIOTHOCTU BOJBI.

OI_IeHI/ITe BO3MOJXHOCTb UX HUCIIOJIb30BAHUA B dKBApUYyMaX.

Tema 5. 'unomeswt 603nuKnosenusn xcusnu. Pazeumue npe()cmaeﬂenuﬁ o npoucxo:»cde-

Huu ycusnu na 3emue. Ipuvl Opeeneiiuieii u opeeneil ycuznu. Pazeumue scusnu ¢ meszosoe u

Kaitno3oe. Anumponozennoe 6o3oeiicmeue na ouocgepy.

Texcmut 0151 umenusn:

Texer 1

I[J'IH 00BSICHEHHS BbBIMUPpAHUA JTUHO3aBpPOB, KOTOPOC IMPOU30MIIIO IPUMEPHO 65 MUIIITHOHOB

JICT Ha3al, ObLIH BBIIBUHYTBI ABC T'MIIOTE3bI:

I'unorte3a A (CTOIKHOBEHHE C ACTEPOUIOM)

I'unore3a B (u3Bep:keHMsI BYJIKAHOB)

JluHO3aBpbI HCUe3u, IOTOMY UTO FpOMaj-
HBIN acTEpOuU] CTOJIKHYICS ¢ 3emiiel. B pe-
3yJIbTaTe CTOJIKHOBEHMSI HAuaIlCh MOKaphl U
BBIOPOCHI 00JIAKOB MBUIH U CaXH. 3aTeM I10-
CJIeI0BaJl JUTUTENbHBIN IeprHo1 TEMHOTHI, KO-
TOPBII NPUBEN K TOMY, YTO CYIIECTBOBAaHHE
pacTeHUi CTaJlo MPAaKTUYECKH HEBO3MOXK-
HBIM.

JInHO3aBpBI UCYE3IU IOTOMY, YTO IPOU30-
[IUI0 MHOTO CUJIbHBIX U3BEPIKEHUM BYJIKAHOB.
B pe3ynpTaTe n3BepKeHU HaYaIUCh NOXKa-
PBI, U BBIOPOCHI 00JIAKOB MBUIK U CAKU. 3aTeM
ITOCJIEIOBAJ INIMTEIbHBIN IEPUOJ TEMHOTHI,
KOTOPBIU IIPUBET K TOMY, 4TO CYyILIECTBOBa-
HUE€ PaCTeHUH CTaJIO NPAKTUYECKHA HEBO3-
MOYHBIM

Y‘-ICHBIC, MpoBOAA UCCICAOBAHUSA 110 3THUM JABYM I'MIIOTEC3aM, 06Hapy)KI/IJ'II/I TpH CICAY-

omux (akTa:

Pakr 1

daxkr 2

dakr 3
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BAJICSI OTPOMHBIN

Ot ynapa acrepounna B ropHbsix mopomax, o0pa3oBaBIIUXCS
0K0J10 65 Mumino- |65 MUJIJIMOHOB JIET Ha3ajl, OYCHb BBICOKUMU
HOB JICT Ha3aJl BOJIU- | ypOBEHB COJCPIKAHUSI UPUIUSL. DIIEMEHT
31 Mexuko o0paszo- | HPUINHA PEIKO BCTPEUASTCs HA MOBEPXHO-
CTH 3eMJIH, HO B TO )K€ BPEMs HAXOJIUTCS
Kparep. HUXKE MIOBEPXHOCTH 3€MIIH, B €€ MAHTHUHU.
Tak»e ero HaxoJAT B aCTEPOMIaX. jeca.

OKosi0 65 MIIIMOHOB JIET
Ha3a/1 00pa3oBAINCH CIOU
CAKHA. DTH CIIOU
oOHapyX i Ha 3eMJIe B
pa3Hbix Mectax. Caxa
oOpa3yercs, KOraa ropst

Bonpocwut ona oocyrncoenusa:

Kakyio u3 rumore3 moaTBepkKIaeT KaKAbIH M3 3THUX Tpex (akroB? OOBeaute «A»
(CronknoBenue ¢ actepousiom), «B» (M3Bepkenust ByakanoB) uiau «O6e» (00e Tumoressl) B

Kak7oi ctpoke. OOOCHYHTE CBOIO MO3UIIMIO, UCHONIB3YS MPU HEOOXOJUMOCTH MHPOPMALIUIO

HU3 IpYrux UCTOYHHNKOB

dakr
A B |1. O6pa3oBanue kpatepa
A B |2. Upuanii B TOPHBIX TOPOIAX
A B [3.Cnou caxu
3aoanusa:

1. Tak kax AMHO3aBpbI BHIMEPJIM, UX MOXXKHO OOHApyKUTh TOJBKO B BHJI€ MCKOMAEMbIX

OCTaTKOB. BepHBI MM HEBEPHBI CIIEAYIONINE YTBEPKIEHH 00 McKomaeMbix ocraTkax? OOBemute

«BepHoe» NI «HeBepHoe» HaIIpOTUB KAXJA0I'0 YTBCPIKIACHUI.

YrBepxaenus

BepHoe niiu HeBepHOe

BbIMUpaHUA TUHO3aBPOB

brinu HaliieHBl OCTaTKH HCKOIIa€MBIX paCTeHHﬁ, KOTOPBIC KUJIU 1O

Bepnoe / HeBeproe

HACTOAICC BPEM

Mo:XHO HAaTH UCKOMNaeMbIe€ OCTaTKU BUJ0B, KOTOPLIC ’)KUBYT B

Bepnoe / HeBeproe

[Ipouecc popmupoBanus Ha 3eMiie HCKOMIAEMBIX OCTATKOB B
HacTosIee BpeMsl HE IPOUCXOIUT

Bepnoe / HeBeproe

2. UToOBI OTY4nTH OOJIEe TOYHOE NPECTABICHNE O cpelle OOUTAHUS U YKOJIOTHH 3eMITH B

MMpOoIIIOM, I'€OJIOTH U3YYAIOT TOPHBIC IMOPOABLI U HCKOMMAEMBIC OCTAaTKH. HeKOTOpBIe 13 BO3MOXXHBIX

HaXOJOK YUCHBIX U CACIIAHHBIX UMU BBIBOAOB ITPUBCACHBI HUKC B Ta6J'II/II_[e.

CJ'ICI[yeT JIM Ka)KIBIM BBIBOJ, U3 COOTBCTCTBYIOIIIHUX HaXOIIOK?

Haxoaxu MoxkHO Jiu caesIaTh cJieyouue BbIBOAbI? Ha/Het?
B ocanounsix nopogax npu- | Korga-to Ha 3T0i TEppUTOPUU KU PAa3HBIE BU- Ja/Her
OpeXHBIX 30H HalJIeHBbI OTIE- | JIbl TUHO3aBPOB
YaTKHU CJIEA0B Pa3HbIX BUIOB
JTMHO3aBPOB
Ha teppurtopuu Obiiit 06Ha- | B mporioM Ha 3T0ii Tepputopuu npoxoauna ud- | Ja/ Her

pYyXeHbl He()Th U KAMEHHBIN
yronb

TCHCUBHAA BYJIKAHUYCCKAA NCATCIIbHOCTD
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Ha Bepimnax ropaoii cucre- | ['opbl BOZHUKIM B pe3yJIbTaTe MOJHATHS JHA MO- Ja / Her
MBI HalZICHBI OKAMEHEIIbIE P51, BBI3BAHHOI'O JBUYKEHUSIMH IUITUT 36MHOU KOPBI
OCTaTKH

Texker 2.

ATMocdepa — OKeaH BO3/IyXa U OCCIICHHBINH TPUPOIHBIA pecypc ISl MOMICPIKAHUS KUIHU
Ha 3emie. K coxanenuto, yenoBeueckas JesITeIbHOCTh, OCHOBaHHAsI Ha HAIIMOHAJIBHBIX U JIMYHBIX
HMHTEpecax, HAHOCHUT BpEJ 3TOMY 00IIeMy pecypcy, YTO MPOSBISAETCS B MCTOIIEHUU TOHKOTO 030-
HOBOTO CJI0SI, KOTOPBIH JEHCTBYET KaK 3alllMTHBIN SKpaH [ )KU3HU Ha 3emJIe.

Mornekysbl 030Ha COCTOSIT M3 TPEX aTOMOB KHCJIOPOAA B OTIMYME OT MOJIEKYJ KHCIOPOAA,
KOTOPBIE COCTOSIT U3 JIBYX aTOMOB KHCIOpoAa. MoOJeKysbl 030Ha Ype3BBIYAHO PEIKHE: UX MEHb-
11e, 4eM JecsITh Ha KaXIbli MUJUTMOH MOJIEKYN Bo3ayxa. OHAKO HA MPOTSHXKEHUU MTOYTH MUJLIHAP-
Jla JIeT UX MPUCYTCTBUE B aTMOc(epe Urpajio Pelarolyo pojib B COXpaHEHUH KU3HU Ha 3emie. B
3aBHCHUMOCTH OT TOTO, TJIe OH HAXOJUTCS, 030H MOKET MJIM 3alMINaTh, WM HAHOCHTH BPEIl KU3HH
Ha 3emute. O30H B Tporocdepe (Ha BeicoTe 10 10 KM HajJ 3eMHOM MOBEPXHOCTHIO) — 3TO «TUIOXOH)
030H, KOTOPBIM MOXET HAHECTU BpeJ TKaHSAM JIeTKUX U pacteHusM. Ho 6onee 90 npoiieHTOB 030Ha,
Haxopsmierocst B ctpatocdepe (Ha Beicote oT 10 1o 40 kM Haj 3eMHOI MOBEPXHOCTHIO), SBISETCS
«XOpOIIMM» 030HOM, KOTOPBIH, MOTJIOMIasi ornacHoe ynbrpaduoneroBoe uanydeHue CoiHIA, BHI-
MOJIHAET MOJIEe3HYI0 paboTy. be3 3Toro moie3Horo 030HOBOTO CJOA JIFOAU ObUTH OBl OOJIee MoABep-
’KEHbI 3200JI€BaHUSAM, BO3HUKAIOIIUM BCIIEICTBUE 00IydYeHus yubTpaduoneroBbiMu tydamMu CoH-
na. B mocnegHue necatusieTds KOJMYECTBO 030HA yMeHbIIWIoCch. B 1974 romy Obuta BhiCKa3aHa
TUIO0TE3a, YTO NPUUUHOM 3TOro MoxeT ObITh ¢ppeoH (CFCs). o 1987 roga Hay4Hble UCCII€JOBaHUS
IPUYMHHO-CJIE/ICTBEHHBIX CBsI3€i He AaBajau yOEAUTENbHBIX MOJITBEPKIECHUH O MPUYACTHOCTH
(bpeoHOB K paspymieHuto 030Ha. OnHako B ceHTsA0pe 1987 roga odunmanbHbie MpeacTaBUTENH pa3-
HBIX CTpaH BCTpeTuinch B MoHpeane (Kananga) u 1oroBopusrich BBECTH CTPOTHE OTpaHUYEHUS Ha
ucnons3zoBanue GppeonoB CFCs.

Bonpocel ona oocyscoenun:

O30H Takxke oOpasyercst BO BpeMs rpo3bl. OH co3aeT TUIMWYHBIN 3amax mnocie rpo3sl. Hc-
TIOJTB3YSI TEPMUHBI, IPUBEICHHBIE B CTaThe, OTBETHTE HA BOMPOC: KAaKUM SIBIISIETCSI 030H, 00pa3yro-
LIUICS BO BPEMS I'PO3bI- «XOPOLIMM» WIIN «IUIoXUM»? [louemy?

B tekcre roBoputcs: «be3 3TOro mojse3Horo 030HOBOTO CJIOS JItoU ObUIM Obl Oosiee moj-
BEpKEHBl 3a00JIEBAHUSAM, BO3HUKAIOIIUM BCIEACTBUE OOJyYEHHs YIbTPa(HUOIETOBBIMH JTydaMu
Connuay». HazoBute o1HO U3 3THX 3a00J1€BaHMi, yKa3aB, YTO MMEHHO OHO MOpaXKaeT.

B koHIe TekcTa ymoMuHaeTcss 0 MexayHapoAHOW kKoH(epeHuuun B Moupeane. Ha 3toit
KOH(epeHIIMH 00CYKIaTUCh MHOTHE BOIPOCHI, KACArOIIMECs] BO3MOXKHOIO HUCTOIIEHUS 030HOBOTO
cios. JIBa U3 3THX BOIIPOCOB MPUBECHBI HIKE B TabwIe. MOTyT Ji HaydHBIE HCCIIEIOBAHUS 1aTh

OTBET Ha NIPUBEICHHBIC HUKE BOIIPOCHI?
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Bonpoc MOXHO 11 HAaUTH OTBET
C IMIOMOIIbIO HAYYHBIX

HUCCIIEIOBAHUNA?
MoryT 11 COMHEHHS YYEHBIX O BIUSHUU (HPEOHOB Ha 030HOBBII Ha/ver
CJI0H OBbITh IPUYMHOMN ACCUBHOCTH BJIACTEM?
Yemy Obl ObLTa paBHA KOHLIEHTpaIHs ppeoHoB B armocdepe B 2002 Ha/mer

rofay, eciu Obl B aTMoc(epy Momnaio To e KOJIMUECTBO (PPEOHOB,
YTO U cenyac?

Tema 6. 3akonomeprHocmu u3MeHUUBOCHU: MOOUDUKAYUOHHAA U MYMAUUOHHAS USMEH-
yueocmu. OcHoBHblE MEMOObL CeNEeKYUU PACMEHUTL, HCUBOMHBIX U MUKPOOP2aHu3mos. I ennasn
UHICeHepUs.

Texcmol 012 umenusn:

Texer 1

I'ennast MogupuKanus pacTeHui

I'enetndeckun moaudunupoBanubii opranusM (I'MO) — opranusMm, T€HOTHIT KOTOPOTO OBLIT
HMCKYCCTBEHHO M3MEHEH IpPU NOMOIIM METOJOB T'€HHOW HHXKEHEPUHU. IDTO OINPEICICHUE MOKET
MIPUMEHSATHCS JIJISl PACTCHUM, )KUBOTHBIX M1 MHUKPOOPTaHU3MOB. [ eHeTnueckass MoauuKaIus OTJIu-
YaeTcs 1EJEHANPaBICHHBIM U3MEHEHUEM T'€HOTHIA OpPraHUu3Ma B OTJIWYWE OT CIY4alHOro, Xapak-
TEPHOTO JIJIsl €CTECTBEHHOTO M UCKYCCTBEHHOTO MYTallMOHHOTO mporiecca. OCHOBHBIM BUIOM T€HE-
TUYECKOW MOAM(HKAIIMKN B HACTOAIIEE BpeMs SBISETCS MCIOIb30BaHUE TPAHCTEHOB JIJISl CO3/IAaHUS
TPaHCTEHHBIX OpraHu3MOB. TpaHCreHe3 — ATO MpoIlecC BBEACHUS UYEIOBEKOM OO MPUPOAOH Uy-
JKEPOJHOTO T€Ha, Ha3bIBAEMOI'0 TPAHCT€HOM, B JKMBOW opraHu3M. lIpu 3TOM opranusm mnosaydaet
CBOICTBA, KOTOPBIE OH MOKET MEPeaaBaTh MOTOMCTBY.

B cenbckom xo3s11icTBE M TULIEBOM npoMbinuieHHOCTH o ['MO noapa3ymeBaroTcs TOJIbKO
OpraHu3Mbl, MOJIU(MUIIMPOBAHHbIE BHECEHHEM B UX T'€HOM OJHOTO WJIM HECKOJIBKHUX TPAHCTEHOB.
['eHHas MHXXEHEPHs MCIIONB3YETCs ISl CO3AaHUSI HOBBIX COPTOB PACTEHMM, YCTOMYMBBIX K HebJa-
TOMPUATHBIM YCJIOBHSAM CPEIbl U BPEIUTEISAIM, 00JIaIalOINUX JTYYIITUMH POCTOBBIMU U BKYCOBBIMH
KauecTBamu. 3a nepuo ¢ 1996 roga no 2013 rox miioniaau, 3aHAThIE MOJ BO3/IEIbIBAHUE T'€HETHU-
4ecKu MOJIU(UIIMPOBAHHBIX pacTeHuid, yBenuuuinchk B 100 pa3 u cocraBunu B Mupe 6onee 170 miH
ra.

[Ipormecc cuHTE3a reHOB B HACTOAIIEE BpeMsl pa3paboTaH OYeHb XOPOIIO U JaKe B 3HAYH-
TENBHON CTeNeHU aBToMaTH3upoBaH. CyIIECTBYIOT CHEIMAlbHbIE anmnapartel, cHabkEHHBIe DBM, B
MaMATH KOTOPBIX 3aKJIaJbIBAIOT MPOTrpaMMbl CUHTE3a Pa3IUYHBIX HYKJICOTHAHBIX MOCIEI0BATEIb-
HOocTel. UTOOBI BCTPOUTH T€H B BEKTOP, UCIOJIB3YIOT (DePMEHTHI — peCTpUKTa3bl U jmraszpl. C mo-

MOIIIbIO PECTPUKTA3 T€H U BEKTOP MOXKHO pa3pe3aTh Ha Kycoukd. C MOMOUIBIO JIUTa3 TaKue Kycou-
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K1 MOXHO «CKJICUBAaTh», COCIUHATh B MHOW KOMOMHAIINH, KOHCTPYHPYS HOBBIM T'€H WM 3aKJI0Yast
ero B BekTop. llonynsapHelMM MeTOlaMU BBEJEHHS BEKTOpPA B KJIETKY PACTEHUH SBISETCS UCIIOJNb-
30BaHHE OCOOBIX NOYBEHHBIX OAKTEPHUI MIIM T€HHOU ITYIIKH.

TexHuka BBeJleHHsI T€HOB B OakTepuu Oblia pa3paboTaHa IOCIE OTKPBITUSA SIBIEHUS OakTe-
puansHON TpaHchopmau. B 0CHOBE 3TOTrO SIBIEHUS JIKUT MPUMHTUBHBIN MOJIOBOHM IMPOIECC, KO-
TOpBIA y OaKTepuil COMpOBOKIACTCS OOMEHOM HeOOoIbIUMMU PparmMerTamMmu HexpoMocoMuoit JTHK,
wia3mMuaamu. [lnasmuiHbple TEXHOJIOTUY JIETTIM B OCHOBY BBE/ICHUS! UCKYCCTBEHHBIX I'€HOB B OaKTe-
PHAIIBHBIE KIETKH.

B Hacrosiiiee BpeMsi crienManuCTaMH MOJYYEHbl HAay4dyHbIE JaHHBIE 00 OTCYTCTBHUU IOBBI-
IIEHHOW OMAaCHOCTH MPOJYKTOB U3 F€HETUYECKH MOTU(PUIIMPOBAHHBIX OPraHU3MOB B CPAaBHEHHH C
IIPOJYKTAMH, IOJIYYEHHBIMU U3 OPraHU3MOB, BBIBEICHHBIX TPaJAMLIMOHHBIMU MeTonaMu. [ 'J1aBHBIN
BBIBOJ, BBITEKAIOIIUN 13 ycunuil 6onee yeM 130 HaydHO-HMCCIEeI0BATENbCKUX MPOEKTOB, OXBATHI-
BAIOIIMX 25 JIET UCCIICOBAHUHA U MPOBEIEHHBIX ¢ yyacTueM Oosee dem 500 He3aBUCHUMBIX HCCIIe-
JIOBATEIbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOIMH U, B 4acTHOCTH, MO Kak TakoBbl€ HE
OoJiee ONacHbl, YeM, HallpuMep, TPaJuIMOHHbIE TEXHOJIOIUU CEJICKIIUN PAaCTEHHH.

Bonpocul ona oocyscoenun:

— UYro u3yyaeT reHHas MHXEHEPUs], B OTJINYME OT KIETOYHOMN?

— I'me n xak npUMeEHsETCSA UCKYCCTBEHHBIN MyTareHes?

— MHccnenoBanusi, CBsI3aHHBIE C MEpECcaJKoN reHa OakTepuid, CIOCOOCTBYIOIIETO YCBOCHUIO
a3oTa U3 aTMOCc(EepHOro BO3AyXa, B FTEHOTHUII 3JIaKOB, IPOBOJATCS B 00JIACTH MUKPOOHUOJIOTHYECKO-
ro CUHTE3a, TeHHOM MJIM KJIETOYHOM HHXEHEPUH, a MOXKET OBbITh B OMOXUMUHU?

— I'me n xorga Bel CMOYKETE IPUMEHUTH 3TU 3HAHUS?

Texker 2

MyTauuu

OcCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAETCsl B TOUHOM CAMOKONMPOBaHUU, Ojarogaps 4yemy U
MIPOUCXOJUT HACJIEJCTBEHHAs Mepeaadya MHOXECTBA MPU3HAKOB OT poauTened k jnersaM. OnHako,
3TO CBOMCTBO 3TO HE SBISAETCS a0COMIOTHBIM. ['eHbl 001a1at0T elle U CIIOCOOHOCTBIO U3MEHSThCS,
npuobpeTaTs HOBbIE CBOMCTBA. Takue W3MEeHEHHs T€HOB Ha3bIBAIOTCS MyTalusiMU. MyTalyu reHoB
CO3/1al0T U3MEHUYMBOCTh, HEOOXOJMMYIO JJIsi IBOJIIOLMU XKUBOW MaTepuu, MHOroodpasus Gopm
XKHU3HU. MyTallui BO3HHMKAIOT B JIFOOBIX KJIETKaX OpraHM3Ma, HO MepeAaBaThCsi HOTOMCTBY MOTYT
TOJIBKO T'€HBI ITOJIOBBIX KIIETOK.

[TpuynHbI MyTaMi 3aKII0YAIOTCS B TOM, YTO MHOTHE (DaKTOpPBI BHELIHEW Cpe/Ibl, C KOTOPHI-
MU Ha NPOTSHKEHUU KU3HU B3aMMOACHCTBYET KaXKAbI OPraHHU3M, MOTYT HapyllaTh CTPOTYIO YIIO-
PAIOYEHHOCTH Tpoliecca CaMOBOCIIPOU3BEACHUSI T€HOB, XpPOMOCOM B II€JIOM, PUBOJUTH K OLINO-

KaM B HacJeJ0BaHUHU. B skcriepuMeHTax yCTaHOBIJICHBI CleAyIome (JaKTOPhI, BBI3BIBAIOIINE MyTa-
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LUU: MOHU3UPYIOIIEe U3IIyYeHUE, XUMUUECKHE BEIIECTBA U BBICOKAs TeMiiepaTypa. O4eBUAHO, YTO
BCE ATU (PAKTOPHI UMEIOTCSA U B €CTECTBEHHOW cpele OOMTAaHHUs 4eloBeKa (HampuMep, eCTeCTBEH-
HbI (OH paguaryu, KOCMHUYECKOro H3NydeHHus). MyTaluuu CyIIEeCTBOBAJIM BCErja Kak BIIOJHE
00OBIUHOE MPUPOAHOE SIBJICHHUE.

Bynyuu B cBoeit cytu ommOKamH B INepefade T€HETHYECKOro Marepuaia, MyTalud HOCSAT
CIIy9aiiHbII ¥ HEHAINIPABJICHHBIN XapaKTep, TO €CTh MOTYT OBITh KaK MOJIC3HBIMHU, TAK U BPESIHBIMH U
OTHOCHUTEJIbHO HEUTPAJIbHBIMU 11 OPraHU3Ma.

[lonesHple MyTalMKU 3aKPEIUISIIOTCA B XOJI€ 3BOJIIOLIMM U COCTABJISIOT OCHOBY IPOIPECCUB-
HOTO Pa3BUTHS XU3HH Ha 3eMile, a BPEAHbIC, CHIDKAIOUINE KU3HECTIOCOOHOCTD, SIBISIOTCA KaK Obl
oOparHo# cropoHOU Menanu. OHH JIeKAT B OCHOBE HACJIECJICTBEHHBIX 0OJIE3HEW BO BCEM UX MHOTO-
oOpasumu.

Mytanuu aenarcst Ha €CTECTBEHHbIE U UCKYCCTBEHHbIE. ECTECTBEHHbIE MyTallul BO3HUKAIOT
HEMPOU3BOJIBHO, a HCKYCCTBEHHBIE - IPU BO3ACHCTBUU HA OPTaHU3M PA3IUYHBIX MyTareHHbIX (hak-
TOPOB pHUCKA.

Paznmuuator:

1) 'eHOMHBIC MYTaIlUK — 3TO MYTAIUU KJIETOK, B PE3yJIbTaTe KOTOPHIX H3MEHSCTCS YHCIIO
XPOMOCOM, YTO BEJIET K BOSHUKHOBEHUIO U3MEHEHUI B TEHOME KJIETKU. | €eHOMHBIE MyTallK CBSA3a-
HBI C U'3MEHEHHEM 4YHCJIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYTalliU — 3TO MYTAIlUH, IPH KOTOPBIX MPOUCXOIUT MEPECTPOHKA CTPYK-
TYpbI OTZAEIBHBIX XPOMOCOM, B pe3yJibTaTe Yero HaOJII0JatoTCs MOTeps WIKM YIBOCHHE YacTU T'eHe-
THYECKOI0 MaTeprajga XpOMOCOMBI B KJIETKE, U3MEHEHNE OPHEHTALIMM CETMEHTOB XPOMOCOM B OT-
JENBHBIX XPOMOCOMAaX, a TaKKe MEePEHOC YaCTH T€HETHUYECKOro MaTepraia ¢ OIHOM XpOMOCOMBI Ha
APYTYIO.

XPpOMOCOMHBIE MYTallUM CBSA3aHbl C N3MEHEHUEM XPOMOCOMBI, 0OOMEHOM y4acTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) I'eHHbIE MyTallUU — 3TO MYyTAIMH, TIPH KOTOPBIX HJIET H3MEHEHUE OJHON HIIH HECKOIBKHX
pa3IMYHBIX YacTell TeHa B KieTke. [ eHHble MyTallud OXBaTBhIBAIOT OJUH T'€H U OENOK, KOTOPBINA KO-
aupyercs 3TUM reHoM. Ha reHHOM ypoBHe u3MeHeHMs nepBuuyHOW cTpykTypbl JIHK renos non
JIEHCTBUEM MYTAIlMil MEHEE 3HAUYUTEIbHBI, YEM MPHU XPOMOCOMHBIX MYTAIUSIX, OJTHAKO T€HHBIE MY-
Taluu BCTpevaroTcsi Oojiee yacto. B pe3ynbpTare reHHbIX MyTalUid IPOUCXOAST 3aMEHBI U BCTAaBKU
OJIHOTO WUJTM HECKOJBKHUX HYKJIEOTUIOB, AYTJIUKALIMN U MHBEPCUH PA3JIMUHbIX YaCTEH T'eHa.

Peanbnast wacTtora MyTauuid AJis OTAENBHBIX T'€HOB YEJIOBEKA COCTABIISIET B CPEAHEM OT
1:105 no 1:108. D10 3HAYMUT, YTO MPUMEPHO OJHA U3 MUJIJIMOHA TOJIOBBIX KJIETOK B Ka)JOM IOKO-

JICHUM HECCT HOBYIO MYTAllHIO. O)IHEDK)II)I BO3HHWKHYB, Ta WJIKX WMHad HOBas MyTalUs MOXKET 3aTCEM
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HepeHaBaTBCH B HOCHGI[yIOH_II/IC IIOKOJCHHUA, TO €CTh SaerHJ'DITI:CSI MCXaHU3MOM HACJICAOBaHHUA, I10-
CKOJIBKY OOpaTHBIC MyTalli{, BO3BPAMIAIOIINE I'eH B HCXOJIHOE COCTOSIHHE, CTOJIb JKE PEIIKH.
3aoanus:

1.YcraHOBHTE COOTBETCTBHE MCKIAY XapaKTepHCTHKOﬁ MyTallul U €€ TUIIOM:

XAPAKTEPUCTHUKA TUITI MYTALIMN
A) BKIIFOUYECHHE JIBYX JTUITHUX HYKJICOTHI0B B MoJiekyny JIHK 1) xpomMocomHast
b) kpaTHOE yBennyeHue ynciia XpOMOCOM B KJIETKE
B) napymienue mociaenoBaTeIbHOCTH aMUHOKHUCIOT B MOJIEKYJIe 2) reHHast
Oenka
I') moBopoT yuactka xpomocomsl Ha 180 rpagycos 3) reHOMHas
/1) yMeHbllIeHHE YnCila XpOMOCOM B COMaTHUECKOM KIIETKE
E) oOMeH yuacTkaMy HErOMOJIOTUYHBIX XPOMOCOM

2. B onHOM U3 npeanioxeHnit Tekcta «MyTanuiy HalanTe OMMOKY U UCIIPaBbTE ee:

a. MyTtanoHHass U3MEHYMBOCTh — OJIUH U3 CIIOCOOOB YBEIMUYCHHUS TEHETUYECKOTO pa3Ho-
00pa3us MOMYJISIUH.

0. ['eHHBIMU Ha3bIBAIOT MYTAI[MH, CBSI3aHHBIC C U3MEHCHHEM HYKJICOTHIHOM MOCIIENI0Ba-
TEJILHOCTH OJTHOIO KOHKPETHOTO TeHa.

B. B TeucHue KU3HM B KJIETKAX YEIOBEKA MPOUCXOIUT MHOKECTBO MyTallUi, OJTHAKO 0O0JIb-
IIMHCTBO M3 HUX HE MEePEeIa0TCsI HOTOMKAM.

r. Iloromkam MOT'YT NIIEPEAATHECA TOJBKO MyTalllU, MMPOUCXOAAIINEC B COMAaTUYCCKUX KIICT-

Kax.

3. Haiigute omnOky B NpUBEAEHHOM TEKCTE.

a. MyranusiMu Ha3bIBaIOTCS HACIEACTBEHHbIE M3MEHEHU B MoJiekyiax PHK.

6. EcTb MHOTO pa3HbIX BUJIOB MyTalluii — TeHHbIE, XPOMOCOMHBIE, KOMOWHATUBHBIE, TEHOM-
HBIC.

B. MYTaIII/Ifl, BO3HUKIIIasA B OI[HOﬁ U3 COMAaTHYECCKHUX KIIECTOK, MOXET HU3MCHUTHL HAaACICI-
CTBEHHBIE IPU3HAKHN CAMOU STOM KJIETKU U TEX YacTel opraHu3ma, KOTOpble 00pa3yroTcs u3 e€ mo-
TOMKOB.

r. Myramuu, IpoUCXOIsIIHE B MOJIOBBIX KJIETKAX, U3MEHSIOT TOJIBKO T€HOMBI IOTOMKOB.

. Myraiuu BbI3BIBalOTCS MyTareéHaMH, CpeI KOTOPBIX, HAIIPUMED, PAAUOAKTUBHOE U311y~
YEHHE, BO3JECHCTBUE XUMUUECKUX MTPENApaToB U JIp.

e. HebGompioe uucio My'TaI_II/Iﬁ OKa3bIBACTCH ITOJIC3HBIM IJId OPraHU3MOB.

Tema 7. 300poeve uenosexa
Texcmul Ona umenus:

Texer 1
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HccnenoBarenu yCTaHOBHWIM, YTO Y CTYJIEHTOB, KOTOpBIE CIYyIIAIHd MY3bIKY B HayIIHHKax
0oJjiee IByX 4acoB B JICHb U MOCEIIAU AUCKOTEKH XOTsI ObI OJTUH pa3 B HEJIETIO, CIIyXOBasi YyBCTBU-
TEIBHOCTh CHIXaJIach B cpeaHeM Ha 10 meruben. OcoOCHHO y HUX YXYAIIAIIOCh BOCIIPUSTHE 3BY-
KOB ¢ yactotamu oT 3 110 6 kl'1. JIromu MoryT cislmate 3BykH B auamna3zoHe yactoT ot 20 ' (0,02
k['m) mo 15 k[, u Mpl Hanbolee BOCIIPUUMYMBHI K 3ByKaM ¢ 4acTotamu oT 1 g0 6 k['1. «ITH ya-
CTOTHI JKU3HEHHO Ba)KHBI, IOTOMY YTO OHH JICJAIOT PEeUb MOHATHOW», - TOBOpUT mpodeccop Pon-
X0y, U3y4arolil CIyXOBbIe MEXaHU3MBI.

Y yemoBeka MOTYT ONPEACIUTh HANpPaBJICHHE, OTKYyJa MPUXOAUT 3BYK. UTOOBI Jrydiie
MOHSATH 3TO SBJICHHE, Tpodeccop X0y U3ydaeT OCOOCHHOCTH BOCTIPUATHS 3BYKa MaJCHbKUMHU MY-
xamu, Ormiaochracea. DTu MyXu OTKJIQJBIBAIOT CBOM SiIla HA CBepuUkax. «CBEpUYKH MPOU3BOMIST
3BYKH C 4acToTaMu OT 2 710 7 K['1], © MyX¥ TOYHO HaCTPOEHBI Ha BOCHIPUSITHE STUX 3BYKOBY, - TOBO-
put Xoy. «/11s Myxu HEeIOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpUOK Ie-To 37ech». OHa JT0KHA
HalTH B OKPY)KAIOIIEM MPOCTPAHCTBE OJHOTO HEBUJIMMOTO CBepuka». B cBoeil maboparopun Xoy
MOCTPOMJI CIICIIHAIIBHYIO KJIETKY C JUHAMUKAMHU Ha KOHIIAX, U3 KOTOPBIX MOTYT pa3/IaBaThCsl TPEIU
cBepukoB. OH HAOIIOAACT 32 MMOBEACHUEM MYX, KOTJIa pa3/IaloTCs 3BYKH U3 THHAMHUKOB.

Bonpocul ona oocyscoenun:

— B crpokax 3 u 4 roBopurca o TOM, 4TO HauOoJsblllee YXYAIICHUE CIyXa y CTYIEHTOB
HaOmoaercs B quana3zone ot 3 go 6 k['m. [louemy yxyamieHue ciyxa, 0COOEHHO B 3TOM Juarna-
30HE, MOXET OBITh MPoOIEMOii?

— B cTtpokax 9-10 ommcan sxcnepuMenT npodeccopa Xoy. Kakyio 0CHOBHYIO 11e/1b CTaBHII
npodeccop Xoy, HaOIIOAas1 32 MOBEEHUEM ITUX MYX?

Teker 2
Busur k Bpauy

«3apaBcTBYiiTE, 1OKTOp. S mpuien k Bam, moToMy 4TO 5 CUIIBHO KalUIA. S Kalisio yxe
YeThIpEe JIHA, U C KaX/bIM JHEM KallleJlb yCHJINBaeTcs. Sl MpUHAT aHTUOMOTHKY, HO OHU MHE HE T10-
MOTJIN».

«BBI IPaBWIBHO cl€Naiy, YTO NPUILIM KO MHE. OJHAKO Bbl HEMPABUIBHO MOCTYIHIIN, YTO
MOMBITAINCH CaMU ce0s JIEYUTh: aHTUOMOTHKY HUKOT/Ia HEJIb3sl MPUHUMATh 0€3 Ha3HaueHus Bpaya.
51 Bo3bMy y Bac npo0y ciroHbI ¢ 3a7Hel CTEeHKH ropiia U OTIIPABIIO ee Ha aHaiu3. Takum obpazom,
MBI CMOXXEM Y3HAaTh, C Y4€M UMEEM JIEN0, U 1 CMOT'Y Ha3HAUUTh BaM MOAXOAAIIEE JIeueHue. B ocHOB-
HOM MH(EKIIMH BBI3BIBAIOTCS OaKTepUsMHU, BUpyCaMy M rpubaMu. AHTUOMOTHK JeMCTBYET Ha pa3-
HbI€ BUJIbI OaKTepHil U HA TpUObl. AHTHUOMOTHK He pabOTaeT IPOTUB BUPYCOBY.

Bonpocwt ona oocyrncoenusn:

— Jluanor, NpuBeACHHBIN BBIIIE, TOBOPUT O TOM, YTO 3a00JIEBIIUI YeTOBEK I TOTO, YTO-
ObI M30aBUTHCS OT KalllIs, MPUHAT aHTUOMOTHKH. Ha uTo M3 cieayroniero HemocpeICTBEHHO BO3-

JeWCTBYIOT aHTHOMOTUKH: Ha Kalllelb, Ha 00Jb, Ha OAKTEPUH WM HA BUPYCHI?
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— Kaxoii BBIBOA MOKHO c/IeTIaTh U3 TaHHOTO (pakTa?

— I'me u xorma HeoOX0AMMO OYJET BCHOMHUTH M IIPUMEHHUTH 3TO 3HAHHUE?

KOTOHIE MUKPOOPIaHIBMOB - 35 0 5.

eHma

CIIIOHBI NalnueHTa B yawky [lerpu.

koB— A, B, C, D u E. Cniyctd Tpu 1Hs

AHmu6u02paMM61 CJIIOHbL nayu-

AnTtHOMOrpaMma Obljia mojy4eHa

IIyTEM NOMEIICHNA MUKPOOPTaHU3MOB U3

Bruin vcnonbs30BaHbI MSTh aHTHOHOTH-

VyacToK, Ha KOTOPOM ObnacTs,
GoILInE ReT comepikanas  KOJIMYECTBO MUKPOOPraHU3MOB BBIPOCIIO,
MUKPOOPIaHIBMOB AHTHOHOTHK

yOuBaer.

MoskeT U JOKTOp CeNaTh CIEAYIONME BEIBOABI U3 aHTUOMOTPAMMBI CIIFOHBI MaleHTa?

HO He BOJIM3U aHTI/I6I/IOTI/IKa, KOTOpLII71 Hux

IIpaBWIBLHO JIM cAeIaHBbI CJIeAYIOLIMEe BBIBOAbI, HCXO/S M3 TAHHBIX AHTH-
ouorpammsi?

Jla nam Hert

Hwu omH 13 aHTHOMOTHKOB HE MOXKET OBITh A PEKTHBHBIM NMPOTUB MUKpoopra- | la/ Her
HU3MOB, HAIEHHBIX B TOpJIE MAIEHTa

AHTHONOTHK A MOXET ObITh P PEKTHBHBIM ITPOTHB MUKPOOPTaHU3MOB, Ha/Her
HallIeHHBIX B rOpJie MalueHTa

AnTouotuk C Mmoxer ObITh 3()PEeKTHBHBIM IPOTUB MUKPOOPTaHU3MOB, Ha/ Her

HAWJICHHBIX B TOpJIE NAlMEHTa
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