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Lenp nanHOrO mocoOusi — 0Ka3aTb METOAMYECKYIO MOMOIIb [1€AAaroraM MpH IMOATOTOBKE U IPO-
BEICHUIO yueOHBIX 3aHATHH, HAPaBJICHHbIX Ha pa3BUTHE (QYHKUHMOHAIBHON I'PAMOTHOCTH O0YYaroLIuXcs
5-9-x Kiaccos.

B mocobun paccMaTrpuBaroTCsl BO3MOXKHBIE ITYTH KOHCTPYHPOBAHUS TUAAKTHUECKOIO M METOIU-
YEeCKOTO COMPOBOXKACHUSA Pa3BUTHS (YHKIIMOHAIBHOW TPaMOTHOCTH OOydarommuxcs 5-9 xmaccoB. Pac-
KPBIBACTCS XapaKTEPUCTUKA BCEX KOMIIOHEHTOB (DYyHKIMOHAIBHOM IPaMOTHOCTH, ONMCBIBACTCS METOMM-
Ka IpoBeleHUsl y4eOHbIX 3aHATHH. Oco0oe BHUMaHME YAEISIETCS TUAAKTHYECKOMY M METOJUYECKOMY
WHCTPYMEHTApHIO OPraHM3alH IT03HABATEIbHON IESTEIbHOCTH 00ydaromuxcs, odecrneynBaromas pas-
BUTHE 4-X KOMIIOHEHTOB (DYHKIMOHAIBHOW IPaMOTHOCTH (YMTATEIBCKOH, MaTeMaTH4eCKON, €CTeCTBEH-
HO-HaY4YHOH M (PMHAHCOBON) COBPEMEHHBIX MOJIPOCTKOB.

Mertoanueckoe nocoOue mperHasHauYeHO YUUTENIIM 00pa30BaTENbHBIX YUPEXICHUH, peaan3yio-
muM nporpammy «PasButre (QyHKIMOHAIBHON I'paMOTHOCTH OOYYalOIIMXCS OCHOBHOM IIKOJBD»Y; BCEM
mejaroraM, — 3aMHTEPECOBAHHBIM B MOBBILICHMM  KauecTBa  COBPEMEHHOIO  00pa3oBaHUSl.



DOYHKINOHAJIBHASI TPAMOTHOCTDH KaK LieJb, HEHHOCTh U pPe3yJabTaT
OCHOBHOI0 0011er0 00pa3oBaHuA

Benukas yenv 00pazoganus — 3mo He 3HAHUSA, A OeUCmEUs
T'epoepm Cnencep

DYHKYUOHANbHAA ZPAMOMHOCHL Ye/106€KA: NOHAMUE U CMPYKMYpa

TepmuH «rpaMOTHOCTBY», BBeeHHbIM B 1957 r. KOHECKO, nepBoHavyanbsHO
ONPENEISIICA KaK COBOKYITHOCTh YMEHUM, BKIIOYAIOIINX YTEHHE U MUCBbMO, KOTO-
pble IPUMEHSIOTCS B COLUMAIBHOM KOHTEKCTE. MHBIMM CIIOBaMH, TPAaMOTHOCTb —
ATO OMpEJENICHHbIA YPOBEHb BJIaJICHUs HABbIKAMU YTEHUS U MHUCbMA, T. €. CII0CO0-
HOCTb UMETH JIEJIO C TICYaTHBIM CJIOBOM (B 00Jiee COBPEMEHHOM CMBICIIE€ 3TO HaBbI-
KU YTE€HHUS, MMCbMa, CYeTa U padoThl ¢ JoKyMeHTaMH). OJHOBPEMEHHO ObLIN BBE-
JICHBI TOHSATUS «MHUHUMAJIbHONW TPAMOTHOCTH» M «()YHKIIMOHAJIBLHOW TpamMOTHO-
ct». [lepBoe xapakTepusyeT cliocOOHOCTh YUTATh M TUCATh MPOCThIE COOOIICHHS,
BTOPOE — CIIOCOOHOCTh HUCIIOJIb30BATh HABBIKM YTE€HUS U MHCbMa B YCIOBHSIX B3aH-
MOJICHCTBHUS C cOLUUYMOM (OQOpPMUTH CUET B OaHKe, MPOUYUTATh MHCTPYKIHIO K
KyIUICHHOMY MY3BIKaJIbHOMY LIEHTPY, HAllKMCaTh UCKOBOE 3asBICHUE B CYJ U T.1.),
T.€. 3TO TOT YPOBEHb I'PaMOTHOCTH, KOTOPBIA JE€IaeT BO3MOKHBIM ITOJTHOLIEHHYIO
NEATENbHOCTh NHAMBU/A B COLIMAIIBHOM OKPYKEHHH.

IIpyMUTHBHOE NpPEACTABICHUE O IPAMOTHOCTH KaK HEKOTOPOM MHHHMAaJIb-
HOM Habope 3HaHuM, YMEHUHN U HaBBIKOB (UMTATh, IUCATh, PUCOBATH U T. 1.), KOTO-
pble HEOOXOAMMBI JUIsI HOPMAJIbHOM KU3HEACSITEIbHOCTU YEeIOBEKa M OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOM IIKOJIE, HA CErOJHSAIIHUN JI€Hb CTAHOBUTCS HEIOCTa-
TOYHBIM IS PELIEHUS COBPEMEHHBIX COLMANBHBIX MPOGIEM?,

B.A. EpMosieHKO oOmuchIBaeT cieAyromue 4 3Tamna pasBUTHS MOHATHS O
(YHKIIMOHAIBHON TPaMOTHOCTH.

1-# stan (konen 1960-x — Hagano 1970-x rr.) — QyHKIMOHATBHAS TPAMOT-

HOCTb PaCCMAaTpUBACTCA KaK OOIIOJHCHHUC K TpElI[HHHOHHOﬁ I'PaMOTHOCTH, CJICAO-

! Pymuk I'.A., XKaiiranosa A.A., Ctor C.I'. ®yHKIMOHAIBHAS TPAMOTHOCTh — UMIIEpATHB BpeMenH // OOpasoBaHne
Yyepe3 BCIO JKU3Hb: HETPepPhIBHOE 00pa30BaHUE B MHTepecax ycToiunsoro passutus. 2014. Ne 1. T. 12. C. 263-269.

3



CTBUEM 4YEro SIBIACTCS (PYHKIMOHAIBHBIA METOJ] O0Oy4YeHUs] TPAMOTHOCTH, CTPOS-
ierocsi ¢ yuetoM (yHKIIMOHAIBHOTO 3HAHUS, TJIaBHBIM 00pa3oM, SKOHOMHUUYECKOTO
XapakTepa; KOHUENIUSI U cTpaTeruss (yHKIIMOHAIBHON IrpaMOTHOCTH MMOHUMAIOTCS
Kak oOecrie4eHue CBSA3U MPOIIECCOB OBJIAJICHUSI YTCHUEM U MTUCHMOM, a TakXKe Io-
BBIIIICHUEM MPOU3BOAUTEILHOCTH TPYJa U YJIYUYIIEHHEM YCIOBUM >KU3HU PabOT-
HUKa U €r0 CEMbH;

2-11 stan (cepeauna 1970-x — Hauano 1980-x rr.) — oco3HaHu€ (PYHKIIHO-
HaJBHOM T'PAMOTHOCTH KaK MPOOJIEMBbI Pa3BUTHIX CTpaH; ee 000co0JeHne OT Tpa-
JUIIMOHHON TPaMOTHOCTH; PACIIMPEHHUE COCTaBa U COAEPKaHUS (DYHKIIMOHATBHO-
ro 3HAHUS C YUYE€TOM BCEX CTOPOH OOIIECTBEHHOW KU3HU (IKOHOMUYECKOU, MOJIH-
TUYECKOM, TPaKIaHCKOM, o01ecTBeHHOM, KynbTypHOI); BBeaeHue KOHECKO mo-
HATUS «(QYHKIIMOHAITBLHO HETPAMOTHBIN 4YeNOBEK» (KaK 4YeJIOBEKa, KOTOPBIH «HE
MOKET y4acCTBOBAaTh BO BCEX BUIAX JEATECIBHOCTH, B KOTOPHIX IPAMOTHOCTh HEO00-
xonuma i 3QPEeKTUBHOTO (YHKIIMOHUPOBAHUS €T0 TPYNIBI U OOIIMHBI, U KOTO-
pble AT €My BO3MOYKHOCTb NHPOJOJIKATh MOJb30BaThCA YTEHUEM, MUCBMOM U
CUYETOM [IJIsl CBOEro COOCTBEHHOTO Pa3BUTHs W JUIsl pa3Butus oOmuHb» [[lepe-
cMmoTtpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHE MPEICTABICHUS 00 U3MEH-
YUBOCTH (PYHKIIMOHAJIILHON TPAMOTHOCTH B YCIIOBHUSIX OOIIECTBEHHBIX U3MEHEHHIA;

3-i1 atan (cepenuna 1980-x — konerr 1990-x rT.) — YCTaHOBJICHHE CBSI3U
(GYHKIIMOHAIBHON TPAaMOTHOCTH C TMOBBIMIAIOIIUMCS YPOBHEM BIIAJICHUS MUCbMEH-
HBIM CJIOBOM, 00Iero o0pa3oBaHus, H3MEHEHUSAMHU B cepe Tpyaa; BKIIOUCHUE B
€€ COCTaB TPAAUIMOHHON I'PAMOTHOCTH; OCO3HAHHE JBYXYPOBHEBOl CTPYKTYpHI
(GYHKITMOHAIBHOW TPaMOTHOCTH (TJI00ANbHBIE W JIOKAJIbHBIE COCTABISIONINE), €€
POJIH KaK OCHOBBI «ITIOKU3HEHHOT0» 00pa30BaHUsI, CTAHOBJICHUS JIMYHOCTH;

4-i1 stan (Hauano XXI Beka) — yCTaHOBJIEHUE M3MEHEHUW B COCTaBE U CO-
nepkaHuu (PYHKIIMOHAIBHON TPaMOTHOCTHU TMPHU MEPEX0/ie K NOCTUHAYCTPUATIBHO-
My 0011eCTBY; OCO3HaHNE (DYHKIIMOHATILHONW TPAMOTHOCTH KaK rapaHTa )KU3HE e -

TCIBbHOCTHU YCJIOBCKA, CPCACTBA €TI0 YCIICHIHOI'O KHM3HCYCTPOCHHA B MCHAIOIICMCA



MUpE; aKIEHTUPOBAHUE POIHU (DYHKIMOHAIBHOTO YTEHUS KaK CPEICTBA PA3BUTHUS
(pyHKIIMOHATBEHON MPaMOTHOCTH?,

ITlo muenuto C.A. Kpynnuk, B.B. MankeBuua, «mpoOiemMaTika rpaMOTHO-
cTH (PYHKIIMOHAIBHON I'PAMOTHOCTH) CTAHOBUTCS AKTYaJbHOUM TOJBKO TOTJA, KO-
r71a cTpaHa J0JKHA HaBepCThIBATh YNYILIEHHOE, JOTOHATh Apyrue crpanbl. imeH-
HO TMO3TOMY MOHATHE (PYHKIIMOHAJIBbHOM T'PaMOTHOCTHU HCHOJIB3YETCS KAk Mepa
OIICHKM KadyeCTBa *U3HU O0IIeCcTBa (CBOEro poja KyJIbTYpPHBIH CTaHIAPT) MPHU CO-
TIOCTaBJIEHUH COLHUAIBHO-D)KOHOMHYECKOH 3P ()EKTHBHOCTU Pa3HbIX CTpaH»>.

OTtedecTBEeHHbIE HCCIEIOBATENIM BBIICISIOT CICAYIOIIUE OTIMYUTENbHBIC
4epThl PYHKIMOHAIBHOW IPAMOTHOCTH:

a. HarpaBJIEHHOCTh Ha pelieHre ObITOBBIX IPOOIeM;

0. ABJISIETCSI CUTYaTUBHOM XapaKTEPUCTUKON JIMYHOCTH, IMOCKOJIBKY OOHapy-
KUBAET ceOs1 B KOHKPETHBIX COIMAIBHBIX OOCTOSITEIbCTBAX;

B. CBSI3b C PEIICHUEM CTaHJAPTHBIX, CTEPEOTUITHBIX 33]1a4;

I. 3TO BCETJa HEKOTOPBIN 3JIeMEHTapHbIN (0a30BbIil) ypOBEHb HABBIKOB UTeE-
HUS U IIUChMa;

1. UCIIOJIB3YETCS B KAUECTBE OLEHKH IIPEXKJIE BCETO B3POCIIOrO HACEICHUS;

€. IMEET CMBICI IJIaBHBIM 00pa3oM B KOHTEKCTE MPOOJIEeMbl ITOUCKA CIIOCO-
6OB YCKOPEHHOM JIMKBU/IAIIMK HETPAMOTHOCTH .

OyHKIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU 00IIero o0pa3oBaHHs paccMart-
pUBaeTCs KaKk MeTanpeIMETHBIM 00pa30oBaTeNIbHBIA pe3yibTaT. YPOBEHb 00pa3o-
BaHHOCTH MOJpa3yMEBAET UCIOJb30BAHUE TOJYUYECHHBIX 3HAHUM I PELICHUS aK-
TyaJbHBIX NMPoOIeM 00y4YeHHs U OOIIEHHUs, COLUAIBHOIO U JUYHOCTHOT'O B3aUMO-

neiictBusl. yHKIMOHATBHAS TPAMOTHOCTD CITIOCOOCTBYET aJeKBATHOMY M POy K-

TUBHOMY BBIOODY Mporpamm mpodeccuoHansHOro 00pa3oBaHus, IOMOTAET PeniaTh

2 Epmonenko B.A. Pasputue ()yHKIMOHAIBHOM IPAMOTHOCTH 00YYaOIIErocs: TeOPeTUIECKUT acneKT // DIeKTPOH-
HOE HaydyHOe HW3[aHWe aiabMaHax IIpoctpanctBo u Bpems. 2015. Ne 1. Tom 8. URL: http://www.j-
spacetime.com/actual%20content/t8v1/t8vl PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
% Kpynuuk C.A., Maukesuu B.B. ®yHKIHOHAILHAS [PAMOTHOCTD B cUcTeMe 00pasopanus benapycu. — Mu.: ATIO,
2003. 125 c. C. 100.
* Pymuk T'.A., Xaiitanosa A.A., Cror C.I'. ®yHKIHOHAIBHAs IPAMOTHOCT — UMIIEPATUB BpeMmenu // OGpazoBaHue
Yyepe3 BCIO JKU3Hb: HEIIPEephIBHOE 00pa3oBaHKe B HHTepecax ycroiunBoro pazButus. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIC 3a/1auM, B3aUMOJCHCTBOBATH C JIIOJIbMH, OPTaHU30BBIBATh JEIOBBIC KOH-
TaKTbl, BRIOUPATHh POTPAMMBI IOCYTa, OTBETCTBEHHO OTHOCHUTHCS K 00S3aHHOCTSAM
rpaKJaHuHA, OPUEHTUPOBATHCS B KYJIBTYPHOM MPOCTPAHCTBE, B3aUMOICHCTBOBATH
¢ npuponHou cpenoii. OyHKIIMOHAIBHAS TPAMOTHOCTD ONPENECIISIET TOTOBHOCTh K
BBITIOJTHEHUIO COIMAIBHBIX POJICH H30MpaTesis, MOTPEOUTENs, YWICHAa CEMbHU, CTY-
neHTa. DOyHKIMOHAIBHAS TPAMOTHOCTH IIO3BOJISET WCIOJIb30BaTh HMEIOIIHECS
HABBIKA TIPU OPTaHM3AIlMM PAa3HBIX BUIOB IyTEIICCTBHMA, 00JIerdaeT KOHTAKTHI C
Pa3IMYHBIMU COLMAILHBIMU CTPYKTYPAMH ¥ OPraHM3alUSAMH U T.J1.°

MexnyHaponnbsie uccinegaoanus PISA (Programme for International Stu-
dent Assessment), HampaBJIeHHbIC Ha OLICHKY KauecTBa 00pa30BaHUs B Pa3IUUHBIX
CTpaHax 4yepe3 JIMarHOCTHKY B TOM YHCJIC YPOBHS (yHKIIMOHATBHOW TPAMOTHOCTH
BBIITYCKHUKOB OCHOBHOM IIIKOJIBI, JCKOMIIO3UPYIOT (PYHKIIMOHAIBHYIO TPaMOT-
HOCTb B BHJIC TPEX COCTABJISIONINX:

1) rpaMOTHOCTh B YTCHUH — CIIOCOOHOCTH YEJIOBEKa MOHUMATh, UCIOJIB30-
BaTh, OLICHUBATH TEKCTHI, PA3MBIIUISATh O HUX W 3aHUMATHCS YTEHUEM I TOTO,
YTOOBI JOCTUTaTh CBOMX IIEJIeH, PACIIUPATH CBOM 3HAHUS U BO3MOXKHOCTH, Y4acT-
BOBATh B COIMAIBHON KU3HU;

2) TPaMOTHOCTb B MaTeMaTHKe — CIIOCOOHOCTH 4eloBeKa (OopMyJIHpPOBATh,
OPUMEHSITh M WHTEPHPETUPOBATH MaTEeMaTHKy B Pa3HOOOpA3HBIX KOHTEKCTaX
(TMYHOCTHBIHN, 00IIECTBEHHBIN, MPOPECCUOHANBHBIN, HAYYHBIH). ITa CIOCOOHOCTH
BKJIFOUAaE€T MaTEMaTUYECKHUE PACCYKIICHHs, UCTOIb30BaHNE MATeMAaTHUYECKHX I10-
HSATHH, Mporeayp, GakToB U HHCTPYMEHTOB, YTOOBI ONKCATh, OOBICHUTH U TPE/I-
ckazaTh sBJeHUs. OHa MOMOTaeT JIOSM MOHATH POIh MATEMATUKU B MUPE, BBICKA-
3bIBaTh XOPOIIO OOOCHOBAHHBIC CYXKJCHUS W TMPUHUMATh PEIHICHHS, KOTOPHIC
HE0OXOIMMBI KOHCTPYKTUBHOMY, aKTHBHOMY M Pa3MBIIUISIIOIIEMY TPaK/IaHUHY;

3) rpaMOTHOCTh B 00JIACTH €CTECTBO3HAHUS — CIIOCOOHOCTH YEJIOBEKAa OCBa-
WBaTh M WCIIOJh30BATh €CTECTBEHHOHAYYHBIC 3HAHMS JISl PACMIO3HAHUS M MOCTa-

HOBKH BOIIPOCOB, IJII OCBOCHHA HOBBIX 3HaHHﬁ, JJIA 00BSCHEHHUSI €CTSCTBEHHOHA-

° Konacosa H.IO. CuTyaluoHHbIE 33724l IO OlEHKe (DyHKIMOHAILHOM IPAMOTHOCTH YYAILMXCA: METOJAMYECKOE
mocobue. CII6., 2012. 138 c.
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YYHBIX SIBICHUU U (HOPMYJIHUPOBAHUSI OCHOBAHHBIX HA HAayYHBIX JOKa3aTeIbCTBAX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOUW MpPOOJIEMATUKOW; MOHUMATh OCHOBHBIC
O0COOCHHOCTU €CTECTBO3HAHUS KaK (POPMBI YEJIOBEUECKOTO MO3HAHUS; JEMOHCTPU-
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHBIE HAYKH M TEXHOJOTHS OKa3bl-
BaIOT BIUSHHE Ha MaTEepPUAIbHYIO, HHTEIUIEKTYaJbHYIO U KYJIbTYPHYIO chephl 00-
IIECTBA; MPOSIBIATH AKTUBHYIO IPaXJAAHCKYIO MO3UIMIO MPU PACCMOTPEHUU IPO-
0JieM, CBA3aHHBIX C €CTECTBO3HAHUEM.

JIoTOTHUTENbHBIM BUJIOM BBICTYMHAaeT (PUHAHCOBAsI TPaMOTHOCTh — CITOCO0-
HOCTh NMPUHUMAThL OOOCHOBAHHbBIC PEIICHUS U COBepIIaTh 3PHEKTUBHbBIC AEHCTBUS
B cdepax, UMEIOUIUX OTHOIICHUE K YIpaBlieHHIO0 (MHAHCAMU, JJI pealn3aluu
KU3HEHHBIX 11eJIEH U TJIaHOB B TEKYIIUH MOMEHT U Oyayiue nepuojbsl. Takum 00-
pazoM, (puHAHCOBasi TPaMOTHOCTh — CJIOXKHas cdepa, mpearnoararoiias MoHUMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHATHUU M HMCIOJIb30BAHUE ATOM MH(pOpMAIUU IS
MPUHATHS PA3yMHBIX PEIICHUH, CTIOCOOCTBYIOIIUX YKOHOMHUYECKON O€3011aCHOCTH
U OJIaTOCOCTOSIHHUIO JIIO/IEH, a Takke obOecrieunBaromiasi BO3MOKHOCTb y4acTHsS B
SKOHOMHUHYECKOMH KM3HU CTPAHEI’.

PISA nonumaer QyHKIMOHAIBHYIO TPAMOTHOCTh B IIMPOKOM CMBICIE Kak
COBOKYITHOCTh 3HAaHUN W YMEHUU TpakllaH, 00eCIeUMBAIONIMX YCIIEHITHOE COIIU-
ATbHO-D)KOHOMHYECKOE PAa3BUTUE CTPAHBI; B Y3KOM CMBICIIE — KaK KIFOUEBbIC 3HA-
HUSl ¥ HaBBIKU, HEOOXOAMMBIC JIJISi TIOJIHOIIEHHOTO Y4YacTHUsl TPakIaHUHA B KU3HU
COBPEMEHHOI'0 OOIIECTBA.

PISA He ipocTo omnpeenseT, MOTYT JIM y4Yalluecs: BOCIIPOU3BOIUTh 3HAHUS
OHa TaK)Ke MPOBEPSET, HACKOJIBKO XOPOIIO yYalllMeCs MOTYT 3KCTPanoJIMpOBAThH
TO, YTO OHU Y3HAJIW; MOTYT MPUMEHSTH MOJTYUYEHHbIEC 3HaHHSI B HE3HAKOMBIX YCIIO-

BHAX, KaK B IDKOJIC, TAK U 3a €€ IIPpCACIIaMU. OTOT moAxoa OoTpaKacT TOT (1)aKT, qT0

6 «Jloctuskenus Monoabx» - Junior Achievement® (JA). CaifT MexkIyHApOJHOIO COAPYKECTBA HEKOMMEPUECKHX
OpFaHHBaHHﬁ, IIOMOTal0IMX MOJIOACKN HpI/IO6p€CTI/I 3HaHWs] W HaBBIKH, H606X0,I[I/IMBIC U YCHCIIHOI'O y4aCTHs
B MupoBoii 3koHOoMuKe. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBPEMEHHAsI IKOHOMHKA BO3HArpaXkJ1aeT JI0Jel HEe 3a TO, YTO OHU 3HAIOT, a 3a TO,
YTO OHH MOTYT JIENATh C TEM, YTO OHH 3HAIOT' .

C cepeaunbl XX Beka npobiema pa3BUTHS (YHKIHOHAIBHOW IPAMOTHOCTH
npuoOpena rao0anbHBI XapakTep W CBA3aHO 3TO C TEM, YTO (PYHKIMOHAJIbHAS
IPaMOTHOCTb SABJIIETCS COLMATbHO-3KOHOMUYECKUM SIBIICHUEM, CBA3aHHBIM C Oua-
TOCOCTOSIHUEM HACeJICHHs U rocyJapcTBa B IIEJIOM, O Y€M CBUJETEIbCTBYIOT JAaH-
Hble HCCIIeOBaHUN (YHKIMOHATBHOM TPaMOTHOCTH, B TOM YHCIE B3POCIOTO
HACEJICHMsI, B Pa3JIMUHbIX CTpaHax.

AHanu3 JaHHBIX UCCIEeN0BaHUS (PYHKIIMOHAIBHON IPaMOTHOCTH y B3pOCIO-
ro HacelieHus Mokasai, 4yTo B Poccun HM3KOrpaMOTHBIE POCCHUSIHE TOpa3o yallle,
4YeM HU3KOIPAMOTHBIE KUTENU APYrHX CTpaH, UMEIOT BbICIee 0Opa3oBaHUE U 3a-
HUMAIOT JOJHDKHOCTU BBICOKOKBANM(UIIMPOBAHHBIX CIEUATUCTOB. TakKe OHHM Xa-
PaKTEepU3YIOTCA JOCTATOYHO BBHICOKMM CTPEMJIEHMEM MOBBICUTH CBOIO Tpodeccro-
HAJIbHYIO KOMIIETEHTHOCTH (BUIMMO, OCO3HABasi CBOU MpoOesibl B TpodeccuoHa b-
HOM MOJTOTOBKE).

BricokorpaMoTHBIE POCCHUSIHE, [0 CPABHEHHUIO C BBICOKOTPAMOTHBIMU T'Pak-
JaHaMM APYTUX CTpaH, OTJIMYAKOTCS ropa3fo MEHbIIeH o0pa3oBaTeIbHON aKTHB-
HOCTBIO, OHU PEXE TOBBIIIAIOT YPOBEHb CBOEH KBaTU(UKALMK, HE MOTUBUPOBAHBI
Ha yueOy, y HuX 0osiee BhIpa)KEHO HEJOBEpPHE K OKpYKaroluM JosaM. BeposTHo,
MMEHHO MX MAaCCUBHOCTh MPUBOAUT K TOMY, YTO OHU OTCTAIOT 110 YPOBHIO MOATO-
TOBKHM OT CBOUX KOJIJIET, paboTaromux B 0ojiee pa3BUTHIX YKOHOMUKAX, YTO JENIaeT
UX MeHee BOCTpeOOBaHHBIMU Ha OTEYECTBEHHOM M MEKIYHApPOJHOM PBIHKE TpyZa.

Pesynbratel uccnenoBaHus (PYHKIMOHAJIBHOM TIpPaMOTHOCTU B3POCIHBIX
BIIOJIHE COOTHOCSTCS C pe3yJbTaTaMH, IOJIYYEHHBIMU Ha |5-I€THUX MOAPOCTKAxX

(mannbie PISA). Tak, B 2015 romy, mo 4uTaTeIbCKONW IPAaMOTHOCTH POCCHUSHE 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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HsJIM 26 MECTO, 10 MaTEMAaTUYECKOW I'PaMOTHOCTH — 23 MECTO, 10 €CTECTBEHHO-
HAYYHOH rpaMOTHOCTH — 32 MecTo u3 70 CTpaH-y4acTHHIIC,

B nanHoil cutyanuu Oosblliasgs OTBETCTBEHHOCTH JIOXKHUTCS Ha POCCHMCKYIO
IIKOJIy, KOTOpasi 3aKJIaJIbIBa€T OCHOBBI ()YHKIMOHAIBHOM IPpaMOTHOCTH OOydaro-
nierocss 1 GopMupyer ero mMotupanuio Ha y4yeOy. IloaroroBka (yHKIMOHAIBHO
IPaMOTHBIX IIKOJBHUKOB C BBICOKMM YpPOBHEM aMOMIMH M BBICOKOW 0Opa3zoBa-
TEJIbHOM AaKTUBHOCTBIO — 3TO YCJIOBHE COIMAIbHO-DKOHOMUYECKOIO Pa3BUTHUSA

CTpPaHbI, ITOKA3aTCJIb KAYCCTBA O6pa30BaHI/ISI.

Dynkyuonanvuana cpamomuocms. yposuu PISA

PISA Beizensier 6 ypoBHeH (PYHKIIMOHATBLHON IPaMOTHOCTH M OTTUCHIBAET UX

CJIeIyIOLUM 00pa3oM.
YwuraTenbckas TpaMOTHOCTD

6 ypoBeHb. 3a/1a4yi Ha 3TOM YpPOBHE OOBIYHO TPEOYIOT OT YMTATENs CleNaTh
HECKOJIbKO BBIBOJIOB, CPABHEHUM U PA3IMUMiA, KOTOPBIE SBISIOTCS MOIAPOOHBIMU U
TOYHBIMU. OHU TPeOYIOT IEMOHCTPALIMH TTOJTHOTO U JAETATLHOTO MOHUMAaHUS OJHO-
ro WJIM HECKOJIBKUX TEKCTOB M MOTYT BKJIIOUATh MHTETpaIyio HHGOpPMAIIMU U3 He-
CKOJIbKMX TE€KCTOB. 3aJlayd MOTYT MOTpeOOBaTh, YTOOBI YATATEb UMEN JIET0 C He-
3HAKOMBIMH UJCSIMU B MPUCYTCTBUM BUHON KOHKYPHUPYIOIIEH HH(GOPMAIIUH U Te-
HEpHUpOBaT aOCTpaKTHBIE KAaTETOPHUH IS MHTeprpeTanui. 3amgaun pediaekcun u
OIICHKH MOTYT MOTpeOOBaTh OT YUTATENS BBIABUHYTH THIOTE3y WIM KPUTUUYECKH
OLICHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMY, MPUHUMAsi BO BHUMAaHHE MHOTO-
YHUCJICHHBIE KPUTEPUU WU TOYKHU 3PEHHUSI, UCTIONB3Ys CII0KHOE TTOHUMAaHHE, BBIXO-
JsIIee 3a mpeesbl TeKCTa. BaKHBIM yCIOBHEM ISl JOCTyIA M U3BJICUYCHUS 3a/1a4
Ha 3TOM YPOBHE SBJIIETCS TOYHOCTh aHAJIM3a U TOHKOE€ BHHUMAaHHUE K JCTalIAM, KO-
TOpbIC HE3aMETHBI B TEKCTaX.

5 ypoBeHb. 3aJjauu 3TOTO YPOBHS, CBSI3aHHbIE C U3BJICYEHUEM MH(OpMaINH,

TpeOyIOT OT YMTATENsl TONCKA U YIOPSAOUYMBAHUS HECKOIBKUX (DparMEHTOB TiIy-

8 OcnoBHBIe pe3ynbTaThl MexyHapoaHoro uccnenobanus PISA-2015. MenepanbHblii HHCTHTYT OLEHKU KAa4eCcTBa
obpasosanus (PHUOKO). Oduumanererii caidt. URL: https:/fioco.ru/results pisa 2015
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00K0 BHeJIpeHHON MH(OpMAIINH, Aeias BBIBOJ O TOM, Kakas HH(GOpMAIUs B TEKCTE
ABJIAETCS pelIeBaHTHOU (HeoO0xoaumoil). PediekcuBHble 3a1aun TpeOYIOT KpUTH-
YEeCKOM OLICHKM WU (HOPMYJIMPOBAHUS TUIIOTE3, OMUPAACh HA CIEUUATU3UPOBAH-
Hble 3HaHMs. Kak MHTepnpeTalMoHHBIE, TaKk U pediaeKCUBHbIE 3aJaud TPeOyIOT
MOJIHOTO U JIETAJIbHOTO MOHUMAaHUs TEKCTa, CoiepkKaHue Win (opma KOTOPOro He-
3HaKOMBI. J[JI1 BCEX acleKTOB YTEHHS 3aJauyd Ha 3TOM ypOBHE, KakK MpaBUo, CBs-
3aHbI C HOHATUIMH, KOTOPBIE MPOTUBOMOIOKHBI OKUJAHUSM.

4 ypoBeHb. 3aJjauM 3TOTO YPOBHS, CBA3aHHBIE C W3BJICUEHUEM MHPOPMALINH,
TpeOyIOT OT YUTATENsI IOMCKA U YIOPSAOUYMBAHUS HECKOJIBKUX 3a/IaHHBIX B TEKCTE
cBezeHuil. HekoTopele 3a1aun Ha 3TOM ypOBHE TpeOYIOT MHTEPIpPETALUU CMbICIIA
HIOAHCOB f3bIKa C YYETOM TEKCTa B LedoM. Jpyrue 3agauv MHTEpPIPETAIIMU Tpe-
OYyIOT TOHMMAaHHUS U TMPUMEHEHHs] KaTeropuii B HE3HAKOMOM KOHTeKcTe. Peduek-
CUBHBIEC 33/1a4yd HAa 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATEIU HUCIOIB30BaTU (POp-
MaJbHOE UM OOIECTBEHHOE 3HAHME, YTOOBI BBHIABUHYTH TMIIOTE3Y WM KPUTHUYE-
CKU OLIEHUTh TeKCT. YuTaTenu A0KHBI MPOAEMOHCTPUPOBATH TOYHOE TTOHUMAHHE
JUIMHHBIX WJIH CJIOKHBIX TEKCTOB, COJAEpKaHUE WU (opMa KOTOPHIX MOTYT OBITH
HE3HAKOMBI.

3 ypoBeHb. 3a/1ayu 3TOTO YPOBHS TPEOYIOT OT YMTATENS IOMCKA U B HEKOTO-
PBIX CIIy4asiX pacro3HaBaHUs CBS3M MEXIY HECKOJIbKHMHU 4YacTsIMU MHOOpMAIuH,
KOTOPBIE JTOJDKHBI yIOBIETBOPSATh HECKOJIBKUM YCIOBHUSIM. MHTepmpeTalnnoHHbIe
3a/1a49M Ha 3TOM YPOBHE TPEOYIOT, UTOOBI YUTATEh O0BEAUHNI HECKOIBKO YacTeit
TEKCTa, YTOOBI BBIACIUTH TJIABHYIO WJICI0, MOHSATH OTHOIICHHE WM HCTOJIKOBATH
3Ha4YeHHe cjaoBa Wik Gpas3bl. OHU JOJKHBI YUYUTHIBATH MHOTHE OCOOCHHOCTH TpHU
CpaBHEHHUH, TPOTUBOMOCTABICHUHN WK Kiaccubukamuu. Yacto Tpebyemas WH-
dbopManusi He BUJHA WM €CTh MHOTO KOHKYpPHUPYIOIIEH WH(MOpPMAIUU; WA €CTh
ApyTHe TEKCTOBbIE MPEMATCTBUSA, HAPUMEP, cPOpMyIHUpPOBaHHBIE Yepe3 OTpHUIlA-
HUe uaeu. PeduiekcuBHbIe 3a1a4 HA 3TOM YPOBHE MOTYT MOTPeOOBATh OT YUTATE-
71 HAXOXKJEHUE CBA3EH, NIPOBEICHNUS CPAaBHEHMS WJIM OLEHKHM OCOOEHHOCTEU TeK-
cta. HekoTopsie peduiekcuBHBIE 3a/1a4l TPEOYIOT OT YUTaTeNsl MPOJEMOHCTPUPO-

BaTb TOHKOC IIOHMMAHHUC TCKCTA IIO0O OTHOHICHHUIO K IIPHUBBIYHBIM, INOBCCIHCBHBIM
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3HaHusM. [[pyrue 3agaun He TpeOYIOT NOAPOOHOI0 NOHUMAHUS TEKCTa, HO TPeOy-
10T, YTOOBI YUTATENb ONUPAJICS HA MEHEE 00IIHE 3HAHUS.

2 ypoBeHb. 3aJjaud Ha TOM YPOBHE TPEOYIOT, UTOOBI YNTATENb HAIIEN OJUH
WM HECKOJIBKO (hparMeHTOB MH(OPMAIIMHU, KOTOPbIE MOTYT OBITh BHIBEJIEHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBHUSAM. [[pyrue TpeOyroT BblAENICHUS TaB-
HOM ueu B TEKCTe, IOHUMAaHMs OTHOUIEHUHN WM MHTEPHpETaluy 3HAYCHHs B Mpe-
JieNax OrpaHWYEHHOM 4YacTW TEKCTa, Korja MH(opmanus HEe BUAHA, U YUTATENb
JOJKEH CclieNlaTh BBIBOJBI. 3a/Jaud Ha 3TOM YPOBHE MOTYT BKJIIOYAaTh CPABHEHUS
WK npoTuBopeuns. Tunuuneie pedaekCUBHBIEC 33/1a4d HA 3TOM YPOBHE TPEOYIOT,
YTOOBl YUTATENM CJIeJald CPAaBHEHUE WJIM HECKOJIBKO CBSI3€M MEXIY TEKCTOM H
BHEITHUM 3HAaHHUEM, ONTUPASICh HA JIMYHBINA OMBIT U TEKCT.

la ypoBeHb. 3a/1aun Ha ITOM YPOBHE TPEOYIOT OT UUTATEIsI HAUTU OJWH WU
HECKOJIbKO HE3aBUCUMBIX (parMeHTOB MH(GOPMAIMH; PACIIO3HATH OCHOBHYIO TEMY
WIM 1eJIb aBTOpa B TEKCTE O 3HAKOMOUM TeMe WM YCTaHOBUTH MPOCTYIO CBS3b
Mex 1y uHbopMaIe B TeKCTe U OOLTUMH, MOBCEITHEBHBIMU 3HaHUAMH. Kak mpa-
BUJIO, TpeOyemasi nHGOpMaIHsl B TEKCTE SIBIISIETCS] 3aMETHOM, U TEKCT, KaK MpaBu-
JI0, HE COICPKUT MPOTUBOPEUNBON HH(DOPMAIUH.

1b ypoBenb. 3amaun Ha 3TOM YpPOBHE TPeOYIOT, 4TOOBI YMUTATEIh HAIIE
€AMHCTBEHHBIM KYCOK SIBHO 3asBICHHOW MH(POpPMAIUUA B BHJIHOM MECTE€ B KOPOT-
KOM, CHHTaKCHYECKHU MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa,
TaKUM KaK TTOBECTBOBAHME MJIM MPOCTON CIUCOK. TEKCT 0OBIYHO BKIIFOYAET MOBTO-
penue uHGOpMaIMK, KAPTUHOK WIM 3HAKOMBIX CHMBOJIOB. [IpoTHBOpeunBas uH-
dopmaruss MuHUManbHA. B 3amauvax, TpeOylOIIMX WHTEpPIpETaldH, OT YUTATeNs
MOJKET MOTPeOOBAaTHCS YCTAHOBHUTH IMPOCTHIE CBSI3U MEXAY COCEIHHMMHU (pparmeH-
TaMu UHGOPMAITIH.

Maremarnyeckas rpaMOTHOCTb

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHHKM MOIYT KOHLENTYaJU3HpPOBATh,
000011aTh W MCTOJB30BaTh HHPOPMAITUIO HA OCHOBE HCCIICOBAHHUS U MOICITHPO-
BaHHS CJOKHBIX NPOOJEMHBIX CUTyallMd, U MOTYT MCIOJIb30BaTh CBOU 3HAaHHUS B

AOBOJIbHO HCCTAHAAPTHBIX CUTYyalHAX. Onn MOI'yT T'HOKO CBSI3BLIBATH Pa3IMYHbIC
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UCTOYHUKH MH(popManuu u npenacrapieHus. [1IkoIsHUKN Ha 3TOM YpOBHE CIOCO0-
Hbl K MPOJBUHYTOMY MAaT€MaTHYECKOMY MBIILJICHUIO U paccyxjaeHuto. OHu je-
MOHCTPUPYIOT MAaCTEPCTBO CUMBOJIMUECKUX U (DOPMATLHBIX MAaTEMATHUYECKUX OIle-
paluii, Takke MOTYT pa3paboTaTh HOBbIE MOAXObI U CTPATErMU B HOBBIX HECTaH-
napTHeIX cuTyanusax. [IIKoJpHUKKM Ha 3TOM YpOBHE MOTYT Pa3MBIIUISTh O CBOUX
TEeUCTBUAX, 00OOCHOBBIBATH CBOH BBIBOJIBI.

5 yposenb. llIkonbHUKM MOTYT pa3pabarbiBaTh U paboOTaTh ¢ MOJEISAMHU
CJIOKHBIX CUTYallUi, BBISBIAThH UX OrpaHUYEHUS U gonyiieHus. OHU MOTYT BbIOHU-
paTh, CpaBHUBATh U OLIEHUBATh COOTBETCTBYIOIIUE CTPATETUH JJISl PEUICHUS CII0XK-
HBIX MPOOJIEM, CBSI3aHHBIX C ATUMU MojielisiMU. [IIKOTBHUKN HA 3TOM YPOBHE MO-
T'YT MBICIIUTh CTPATETUUECKH, UCTIONB3Ys XOPOIIO Pa3BUThIC HABBIKK MBIILICHUS U
yMEHHUE paccykaaTh, BHUKATh B CyTh cUTyaruu. OHU apryMEHTUPYIOT CBOM pe-
IIEHUS, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoenb. llIkonpHUK MOXeET A(PEKTUBHO MPUMEHSATH MOJIEIN I paz0o-
pa CIIOXKHBIX, HO KOHKPETHBIX CUTYyaIlui, KOTOPhIE MOTYT BKJIIOYATh OrpaHUUYCHUS
WM TpeOOBaTh BBIABMIKEHUS TUNOTe3. OHU MOTYT BBIOMpPATh W HMHTETPUPOBATH
pasIUyHbIe TPEICTABICHUSA, B TOM YHCJIE CHMBOJIMYECKHUE, CBSI3bIBas MX HEIO-
CPEACTBEHHO C acleKTaMH pealibHbIX cutyanuil. [IIkoJpHUKN HA 3TOM YPOBHE MO-
I'yT HCTIOJIb30BAaTh CBOM OIpaHUYCHHBIN JUANa30H HAaBBIKOB M MOTYT PacCyKIaTh B
IPOCTHIX KOHTEKCcTaX. OHU MOTYT HHTEPIPETHUPOBATh, APTYMEHTHUPOBATh U 00BsIC-
HSTHb CBOM PCIIICHHMS.

3 ypoBeHb. Ydaliuecss MOTYT BBIMOJHATh YETKO OMUCAHHBIE MPOLEAYPHI, B
TOM YHCIIC T€, KOTOpble TPeOYIOT MOciea0oBaTeAbHBIX pemeHnii. OHU MOTYT TO-
CTPOUTH IIPOCTYIO MOJICNIh M HA €€ OCHOBE BBIOpPATh M IPUMEHUTH MPOCTHIC CTpaTe-
ruu pemeHus npoosieM. IIIKoIbHUKH HA 3TOM ypPOBHE MOTYT HHTEPIPETUPOBATh U
WCIMOJIb30BaTh 3HAHUS, TMOJYUYECHHBIE M3 PA3WYHBIX HCTOYHUKOB HHQOpPMAIINH,
CTPOUTH CBOM PACCYXKJICHHUS C OMOPOM Ha moJjiydeHHbIe 3HaHUs. OHM OOBIYHO Jie-
MOHCTPHUPYIOT CIOCOOHOCTH paboOTaTh C MPOIEHTaAMHU, IPOOSIMH U ACCATUYHBIMU

YKUCJIaMH, a TaKXKC C ITPOIIOPIHNOHAIbHBIMHY OTHOIICHUAMM.
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2 ypoBesb. lIIKONbHUKE MOTYT HHTEPIPETUPOBATH CUTYaIlMH B KOHTEKCTaX,
KOTOpbIe TpeOyloT He Oosiee 4eM MmpssMoro BbIBoAa. OHU MOTYT U3BIIEKaTh COOT-
BETCTBYIOIIYIO HH()OPMAIIMIO U3 OJHOTO UCTOYHUKA M MCIIOIH30BATh OJUH CIIOCO0
HaTJSAHOTO TpeacTaBieHus. CTyIeHTHl Ha TOM YPOBHE MOTYT MCIIOIB30BaTh OC-
HOBHBIE alITOPUTMBI, (POPMYIIBI, MPOLIETYPHI I PEIICHUs] MPoOeM, CBA3aHHBIX C
[EJTBIMU YHCITaAMH.

1 ypoBeHb. llIKOTEHUKHA MOTYT OTBEYATh Ha BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMH KOHTEKCTaMHU, TJIe IPUCYTCTBYET BCS COOTBETCTBYIOIIAsI HHPOPMAIUSI U BO-
IpoChl 4eTKO orpeneneHsl. OHU CITOCOOHBI WACHTU(UIIMPOBATH MHPOPMAIUIO H
BBITIOJIHATH PYTUHHBIE MPOILETYPHl B COOTBETCTBUH C MPSMBIMH HMHCTPYKIHSIMH B
KOHKPETHBIX cuTyanusix. OHU MOTYT BBITIOJHSATH JCUCTBHUS, KOTOPHIE TIOYTH BCE-
r7la OYCBUIHBI U CIEAYIOT HEMOCPEJICTBEHHO M3 JAaHHBIX MAaTEMAaTHYECKHUX YCIIO-
Buit®,

EcrecTBeHHO-Hay4YHAas TPaMOTHOCTh

6 ypoBeHb. Yuaiuecs,, JOCTUTLINE 6 YPOBHs, MOTYT ONUPAThCS Ha LEJIbIH
P B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYYHBIX WAEW U MOHATUN W3 obsactu Qpu3u-
Kd, Ouosioruu, reorpaduu U aCTpPOHOMHMM M HCIOJIB30BaTh 3HAHUS COZIEpKaHMS,
OpoLeyp U METOAOB MO3HAaHUSA JUIsl GOPMYJIMPOBAaHUS TUIIOTE3 OTHOCUTEIBHO HO-
BBIX HAay4HBIX SIBJICHHH, COOBITUH M MPOLECCOB WM i (OPMYJIUPOBAHUS IPO-
rHo30B. [lpu uHTEpHpeTanuu JaHHBIX U UCHOJIB30BAaHUM HAYUYHBIX JOKA3aTEIbCTB
OHU CIIOCOOHBI OTJINYATh OTHOCSIILYIOCS K TeMe MH(POPMALIUIO OT HE OTHOCSIIENHCS
U CIOCOOHBI ONMUPATHCS HA 3HAHUS, MOJIYYCHHbIE UMH BHE OOBIYHON IIKOJBHOM
nporpaMMbl. OHU MOTYT pa3iuyaTh apryMEHThI, KOTOpble OCHOBAaHbl HAa HayYHBIX
JaHHBIX U TEOPUSX, U apryMEHThI, OCHOBAaHHBIE HA JIPYTUX COOOpakeHUsAX. Yua-
HiMecs, JOCTUrIIME 6 YPOBHSA, MOTYT JaTh OIIEHKY allbTEPHATHBHBIM CIIOCOOaM
MPOBEACHHS CIOXKHBIX SKCIIEPUMEHTOB, HCCIEAOBAHUNA M KOMIBIOTEPHOTO MOJIE-

JUPOBaHUSA U 0OOCHOBATH CBOU BHIOOD.

° 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, AOCTUTIIHME S5 YpPOBHSA, MOTYT HCIOJIb30BaTh a0-
CTPaKTHbIE €CTECTBEHHOHAYUHbIC UJIEU WU MOHSITHS, YTOObI O0BSICHUTH HE3HAKO-
MbI€ UM U 00Jiee CIOKHbIE, KOMILIEKCHBIC, SIBIICHUS], COOBITHS U MPOIIECCHI, BKITIO-
qarolye B ce0sl HECKOJIbKO MPUYMHHO-CJICACTBEHHBIX CBsized. OHU MOTYT IIpuUMe-
HATH 00JIee CIIOKHBIE 3HAHUS, CBA3aHHBIE C HAYUYHBIM MO3HAHUEM ISl TOTO, YTOOBI
JaTh OLIEHKY Pa3JUYHBIM CIIOCO0aM MPOBEICHHS SKCIEPUMEHTOB M 0OOCHOBATH
CBOH BBIOOD, a TaKKe CIIOCOOHBI UCIOJIH30BATh TEOPETUUECKHUE 3HAHUS JJII HHTEP-
npetanuu uHGOpManuu uiu GOpMYJIUPOBAHUS MPOTHO30B. YYaluecs, JOCTUT-
e 5 YpOBHS, MOTYT OLICHUTh Pa3JIMUHbIC CIIOCOOBI MUCCIEAOBAHUS MPEIJIOKEH-
HOTO UM BOTIPOCA C HAYYHOU TOUYKH 3PEHUSI U BUJICTh OTPAHUYCHUS TIPU UHTEPIIpe-
Talldd JAHHBIX, BKJIIOYas HUCTOYHUKH TOTPEHIHOCTEH M HEONpEeNeIEHHOCTEH B
HAyYHBIX JaHHBIX.

4 ypoBeHb. Yualnuecs, JOCTUTIIHE 4 ypOBHs, MOTYT HCIIOJIb30BaTh Oojee
CJIIOKHBIE WM OoJiee aOCTpaKTHBIE 3HAHUS, KOTOpbIE UM JIMOO MPETOCTaBJICHBI,
7100 OHU WX BCIIOMHWIH, JJIsl OOBSICHEHUSI JOCTATOYHO CJIOHBIX MJIM HE COBCEM
3HAKOMBIX CUTyalui u mpoiieccoB. OHU MOTYT MPOBOJUTH IKCIIEPUMEHTHI, BKIIIO-
Yaromniye JBe Wiu Oojiee He3aBUCHUMbBIE MEPEMEHHBIE, NIl OTPAaHUYEHHOT'O Kpyra
3anay. OHU cIOCOOHBI OOOCHOBATH IUIAH AKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HaHMA O TPOLIEIypax W METOAaX IMO3HAHUSA. YdYaliuecs, HOCTUTIINE 4 ypOBHS,
MOTYT MHTEPHPETUPOBATH JIAHHBIC, OTHOCAIIMECS K HE CIIMIIKOM CJIOXHOMY Habo-
Py JAQHHBIX, WJIA B HE BIIOJHE 3HAKOMBIX KOHTEKCTaX, IMOJIY4YaTh BBIBOJIbI, BHITEKA-
IOIIME U3 aHalln3a JIAHHBIX, IPUBOJISI 00OCHOBAHHUE CBOUX BHIBOJIOB.

3 ypoBeHb. Yualuecs, JOCTUTIME 3 YPOBHS, MOTYT OUPATHCS HA HE OUYEHb
CJIOKHBIE€ 3HaHMS [JI PACMO3HABAHUSI WM MOCTPOCHUSI OOBSICHEHUN 3HAKOMBIX
sBiieHUN. B MeHee 3HaKOMBIX Wi 00siee CIIOKHBIX CUTYaIMsIX OHU MOTYT CTPOUTh
OOBSICHEHHS, WCIIONB3Ysl MOACKa3ku. Omupasch Ha JJIEMEHTHI COMEP)KATEIbHBIX
WJIU TIPOLIEAYPHBIX 3HAHUM, OHU CIIOCOOHBI BBIIIOJIHUTH MPOCTON IKCIIEPUMEHT ISl
OTPaHUYCHHOTO KpyTa 3ajad4. Y4Jamuecs, JOCTUTIINE 3 YPOBHS, CIIOCOOHBI MMPOBE-
CTU pa3linuve MEXAY Hay4YHbIM M HEHAYYHBIM BOINPOCAMU M TMPHUBECTH JOKa3a-

TCIABbCTBA AJIA HAYYHOI'O YTBCPIKACHMA.
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2 ypOBEHb. Y4amuecs, TOCTUTTINE 2 YPOBHS, MOTYT OMMPATHCS HA 3HAHUS
MMOBCEIHEBHOTO COJIEP KaHMS M 0a30BBIC MPOIICAYPHBIC 3HAHMS JIJIS PaCIIO3HABAHUS
HAyYHOTO OOBSICHEHUS, MHTEPIIPETAIIMN TaHHBIX, & TAKKE Paclo3HaTh 3a7a4y, pe-
IIIAEMYI0 B MIPOCTOM 3KCIEPUMEHTAIBHOM HccienoBaHud. OHU MOTYT HCIIOJIB30-
BaTh 0a30BBbIC WJIM TOBCEIHECBHBIC CCTCCTBEHHOHAYUYHBIC 3HAHMS, YTOOBI PACIIO-
3HATh QJICKBATHBIN BBIBOJ] M3 IPOCTOTO Habopa maHHBIX. OHU IEMOHCTPHUPYIOT Oa-
30BbI€ ITO3HABATEIIBHBIC YMEHHSI, PACIO3HABAsI BOTIPOCHI, KOTOPHIC MOTYT U3y4YaTh-
Csl €CTECTBEHHOHAYYHBIMH METO/IAMHU.

1 ypoBeHb. Yuyammecs, AoCcTUTIIHE | YPOBHS, MOTYT HCITOJIB30BaTh MOBCE-
JTHEBHBIC COJIep)KAaTeIbHBIC M TPOIEAyPHbIC 3HAHUS, YTOOBI PacIO3HABATh O0BSIC-
HEHUE MPOCTOr0 HAYYHOTO siBieHMS. [Ipu moajepkke OHM MOTYT BBITIOJHATH 10
3aJIaHHOM TpOILIelype MCCIIeIOBaHUsI HEe Oosiee YeM C ABYMs nepeMeHHbIMU. OHU
CIIOCOOHBI BHJICTh MPOCTHIC MPUYMHHO-CJICACTBEHHBIC MM KOPPEISAIMOHHBIC CBSI-
3M M MHTEPIIPETUPOBATHh rpad)UuecKUe W JIPYyTHe BU3yaIbHBIC JAaHHBIC, KOTJA IS
ATOro TpeOyIOTCS YMEHUSI HU3KOTO ypoBHA. OHU MOTYT BBHIOPATH JIydlliee HAyYHOE
0O0BsICHEHHE JIJIsl IPEJICTABICHHBIX JAHHBIX B 3HAKOMBIX CHUTYAIUSIX, OTHOCSIIINXCS
K JIMYHOMY, MECTHOMY U TJI00abHOMY KoHTekcTam 0,

MupoBble uccienoBanus (PyHKIIMOHATLHON TPAMOTHOCTH KHUTEJIeH pa3iny-
HBIX CTpaH, COIMAJIbHO-DPKOHOMHYECKHE MPOIIECCHl, MPOUCXOMSIIINEe B MUPE U B
HaIlIe cTpaHe, TeHACHIIMH Pa3BUTHS TOCTUHIYCTPHAIBHOTO 00IIECTBA, 3aIIPOCH U
noTpeOHOCTH paboToAaTeNel aKTyaIM3uPYIOT Mpo0IeMy pa3BUTHS (YHKITHOHATIb-
HOM TPaMOTHOCTH POCCHUHCKHMX IIKOJBHHUKOB, CO3/IaHMs €IUHON 00pa3oBaTeIbHOM
CUCTEMBI, OJIATOTPUATHBIX YCIIOBUM, CIIOCOOCTBYIOIIMX BBIMYCKY BBICOKOTPaMOT-
HBIX ¥ MOTUBHPOBAHHBIX Ha TPYJ M 00yYeHHE NIKOJIBHUKOB. ITO — OCHOBHOM CO-

BpeMeHHBIﬁ IIOKa3aTCJIb Ka4YCCTBa 06pa3013aH1/1;1.

MeToaosi0ru4ecKue 1 MeTOAUYECKHE aCNIEKThI pa3BUTH QyHKINOHAJIbHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

19 OcnosHeble pe3ynbTaThl MesxmyHapoaHoro uccienosanus PISA-2015. MeepaibHblii MHCTUTYT OLEHKH KauecTBa
obpasosanus (PHUOKO). Oduumanererii caidt. URL: https:/fioco.ru/results pisa 2015
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Ppencuc boxon

B nensax oOecnedenus riao0anbHON KOHKYPEHTOCIIOCOOHOCTH POCCUHUCKOTO
oOpa3oBaHus, BxoxaeHus Poccuiickoit denepanuu B yncno 10 Bexymmx cTpad
MHUpa 0 KadyecTBy 0O0pa3oBaHUs HEOOXOJMMO MACCOBYIO MENArOrMYECKyI0 MpaK-
TUKY [IPUBECTU B COOTBETCTBUE ¢ TpeboBaHUsIMU DeepanbHOro rocy1apcTBEHHO-
ro craHjapra o0uiero oOpa3oBaHus U MEXIYHApOJHBIX CTaHIAPTOB — oOpa3oBa-
TENbHBIX PE3YyJbTAaTOB, 3aJaHHBIX B MEXIYHAPOJHBIX AOKyMeHTax OpraHuzanuu
HPKOHOMHYECKOro coTpyauuuectsa u passutusa (OEC/]).

B mexnynapoanom uccinenoBanuu PISA gaércs oTBeT Ha Bompoc 00J1a1aoT
JU MOAPOCTKU 15-1meTHero Bo3pacta, MONy4HBIIME 00si3aTenbHOE olliee 0opa3o-
BaHME, 3HAHUSIMU U YMEHUSMH, HEOOXOAUMBIMU JISI TIOJTHOIIEHHOTO (DYHKITMOHHU-
pOBaHMUS B COBPEMEHHOM OOIIECTBE, TO €CTh JIJISl PEIICHHs IIMPOKOTO JUana3oHa
3a/1ay B pazMYHBIX cepax 4eTOBEUECKOU KU3HEACITEIbHOCTH, OOIIEHUS U COLIH-
aJIbHBIX OTHOIICHUH, TO €CTh (YHKIITMOHAITBLHON TPaMOTHOCTHIO?

Takum oOpazom, MexayHaponHoe wuccieaoBanue PISA HampaBieHo Ha
OLICHKY YMEHHUS CTaplIMX MOJPOCTKOB MPUMEHSTh MOJYyYEHHBIE B XOJ€ 00y4YeHHUS
3HAHUS U HaBBIKM B JKM3HECHHBIX CUTyalUsIX, KOMIETEHTHOCTU B PELICHUH MPO-
0JieM, KOTOpBIE HE CBSI3aHbI HAMIPSIMYIO C ONpPEACTIEHHBIMU YU€OHBIMU MTPEIMETaAMHU
Wi 00pa3oBaTeIbHBIMU 00MacTsIMU. HCTpyMeHTapuil UcceOBaHus TIPECIIeyeT
1IEJIb OLIEHUTh CHOPMUPOBAHHOCTD 0OUieyUeOHBIX YMEHUIL 6 peuleHUU npoodem,
C KOTOPBIMH OOYyYaroIIuecss MOTYT BCTPETUTHCS B KU3HH U 3P (PEKTUBHO PYHKIIH-
OHHPOBATh B COBPEMEHHOM OOILIECTBE.

Heobxoaumo oTMETHTh, YTO HAIIMOHATBHBIE CTAHIAAPTHI HE BXOAST B MPOTH-
BOpEYHE C MEXAYHAPOJIHBIMHU, TaK KAaK CUCTEMHO-JIESITEIbHOCTHBIM MOJXO0J, BBI-
CTYMAIOINUA METOOJIOTHUECKOW OCHOBOM COBPEMEHHOI'O0 POCCHIICKOTO 00pa3oBa-
HUS HAIEJIMBAET IEIaroroB Ha pa3BUTHE JIMYHOCTH YYalIErocsi Ha OCHOBE yCBOE-
Husg YY]| B yClIOBHSIX KOMIETEHTHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaTEIHLHOTO
mporecca: «JlesTenbHOCTHBIM ToAX0a 00ycClIaBIMBAeT W3MEHEHWE OOIIel mapa-
JUTMBl 00Opa3oBaHUsl, KOTOpask HAXOAUT OTPAKEHUE B NEPEXOJAE OT ONpENeSCHUs

LEJU IIKOJIBHOTO OOy4YeHUsl KaK yCBOCHUE 3HAHUM, YMEHUN U HABBIKOB K OMpejie-
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JICHUIO L€ KaK ()OPMUPOBAHHUIO YMEHHUIO YUUTHCS, KaK KOMIIETEHIIMHU, 0OecTeun-
Barolue oBnageHue HoBbIMU KoMneTeHusaMu» (Konuenis ®I'OC OO, c.17).

NMeHHO HEoOXOIMMOCTh MHTErpalid HMHCTPYMEHTAIBHOCTU pPAa3BUTHUSA
(YyHKIMOHAIBHON TPaMOTHOCTH OOYYaOIIMXCA M YHUBEPCAIbHBIX y4€OHBIX JAeH-
CTBUH 3a/1a€T HOBBIM BEKTOP MOJEPHU3ALNUHN POCCUHUCKOIO 00pa30BaHus, MOBbIILIAS
TEM CaMbIM €T0 KayecTBO.

B pyciie MogepHHM3aIMOHHBIX MPOIIECCOB COBPEMEHHOI'O 00pa30BaHUs UAET
AKTUBHBIA TMOUCK TMEJIarormyeckuM COOOIIECTBOM HOBBIX MOJENed B3auMOEH-
CTBUS yuuTesd U oOyvaromuxcs. OOUUMHU YCHUITHSIMU CTIELIMATTUCTOB 0(OPMIISIOT-
Csl KOHTYphI OyIyliei oOpa3oBaTeNbHON CHUCTEMbI, KOTOpas JOJKHA MHTErPUpPO-
BaTh MOCJIETHUE JOCTUKEHUS MEJarOrn4eckol HayKu U MPaKTUKH.

Kakum >xe momxeH ObITh 00pa30BaTENbHBIA IPOIECC, OOCCIEUMBAIOIINI
pa3BuTHEe (PYHKIMOHAIBHOW T'PAMOTHOCTH OOYYArOIIMXCS OCHOBHOM IIIKOJIBI Ha
OCHOBE OBJIQJICHUSI MU YHHUBEPCAIBHBIMU yYYCOHBIMH JICUCTBUSMH (JTUYHOCTHBI-
MU, PETYJIATUBHBIMH, IO3HABATEIBHBIMU U KOMMYHUKAaTUBHBIMU)?

Emé B 1620 romy ®pancuc bakon omyOiukoBan HaydyHbIH MaHU]ECT moj
Ha3BaHueM «HoBbIN opraHoH». B 3TOM Tpakrare mpo3ByYasll CTaBIIWE 3HAMEHU-
THIMU CJI0Ba: «3HaHHUE — cuiiay. Cuja 3HaHUS 3aKJIF0YAETCS B €r0 MOJE3HOCTH: JIF0-
00e HOBOE 3HAHME HAJEISIET HaC HOBHIMU BO3MOXHOCTSAMH, YYUT JAENIaTh YTO-TO
HOBOE€ WJIM MO-HOBOMY. VICTHHHOE 3HAaHUE U3MEHSIET HAC, COBEPILICHCTBYET, Pa3BU-
Baer.

TpaaAUIIMOHHO MBICTAIIMKA MEJAror OTOXKIECTBIAET OCBEIOMIIEHHOCTh pe-
O0EHKa ¢ HOBBIM 3HAaHHEM, BUAUT B 00pa30BaTEIbHOM IMPOIIECCE TOJIBKO 00yUYeHUE
npeaMety. OTCrofa Takoe CTpeMJICHHE JAaTh TEOPETHUECKYI0 MH(pOpMaIuio, opra-

HU30BaTh €€ 3alIOMUHAHKE U 3aKPENUTh B (POpMe 3HAHUII-yYMEHUH-HABBIKOB.

3HAHUA
YMEHHA
ocHogbl HABBIKH
Hay4Helx | 0Oweyuednbie
3HaHuil no u obueyuedrvle
npedmemy | npeomemmoie u
npeomemnole
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CoBpeMEHHO MBICISLIUI MeJaror, Onupasch Ha GyHAAMEHTAIbHbBIE TICUXO-
JIOTO-NIEJAarOTUYECKUE UCCIEAOBAHUS, IOHUMAET U IPUHUMAET LICHHOCTh 3HAHUsA-

JIEVCTBUSL.

Y10 fleTi A0mKHB MayvaTL!

[TosToMy B €ro crpaTeruu mpemnojaBaHus aKIEHT JeJaeTcs He Ha O0BsICHe-
HHUE YYEHUKaM TEOPETHUUECKOTO 3HAHHUS, & HA POCT U MPOAYKTUBHOE PaCIIMPEHUE
UX TO3HABATEIbHBIX HMHTEPECOB U (Ha 3TON 0a3e) CUCTEMATU3AIIUI0 UHIUBUY AT b-
HO 3HaYMMOTO 3HAHUS B MPOIIECCE CAMOCTOSTENbHON y4eOHO-TT03HAaBATEIbHOM J1e-
STEJIBHOCTH, TO €CTh MPAKTHUYECKOTO MPUMEHEHUS 3HaHUsA. Takum oOpa3om, B CO-
BPEMEHHOM 00pa30BaHUM TJIaBHBIM CTAHOBUTCS HE 3ay4YMBAHUE M IMOBTOPEHUE 3a-
JAHHOTO YYWTEJEeM alropuTMa YCBOEHHS HHGPOpMAIMH, a OCMBICIEHHUE CaMHUM
oOy4JaromumMcsi TOTPEOHOCTU MPUOOPECTH Ty WM MHYI0 HH(POPMAIMIO, TOT WIH
MHOM CIOCO0 AESTENbHOCTH, a TAK)KE€ OPUEHTAllUA B TOM TJE, KOrJa U Kak OH MO-
KET IPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoexTupoBanue pa3BuTha (HYyHKIUOHATHLHOW TPAMOTHOCTU O0YYarOIIMXCS
MCXOJUT U3 UJIEU €IMHCTBA U LIETTIOCTHOCTH YPOUHOU M BHEYpOUHOU (HOpMBbI 00pa-
30BaTEILHOrO MpoLecca. ITO 3HAUYUT, YTO B KaXAbl YPOK WJIM BHEYPOUHOE 3aHs-
TUE JIOJDKHBI OBITh BKJIIOYCHBI 33J/IaHHUS, BHITIOJTHEHHUE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (YHKITMOHAIHHOW TPAMOTHOCTH B3POCICIONICH JIMYHOCTH. B TO ke Bpems
11e7ecoo0pa3Ho pa3paboTaTh W peain30BaTh B 00pa30BaATEILHOM IPOIIECCE Kaxk-
JIOM POCCUHCKON MIKOJBI OCOOBIN Kypc, B KOTOPOM pa3BUTHE (DYHKIIMOHATHHOM
rpaMOTHOCTH OyAeT NOMUHUPYIOIEH 3amadyeii. Ha 3aHsATHIX MTaHHOTO y4eOHOTO
Kypca IIKOJIbHUKH JTOJKHBI MOJIYYUTh ONBIT PEIICHUSI KOHTEKCTHBIX 3a/1a4 U 3ajia-
HUH, B KOTOPBIX HEOOXOIWMO HMHTEPIPETHUPOBATH WH(MOPMAIINIO, TPEeoOpPa3OBHI-
BaTh €€ U MOJAEIUPOBATh CUTYallUH €€ TPUMEHEHHUS B )KU3HCHHBIX CUTyallHsIX.
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Ecnu ucxonute u3 Toro, yto 00pa3oBaHue — 3TO 0cobas cepa conencTBUs
KyJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3POCICIOUIEH TUYHOCTH, TO OpraHu3a-
LU0 00pa30BaTENbHON JEATEIBbHOCTH MENarora mno pa3BUTHIO (yHKIHOHAIbHOM
IPAaMOTHOCTU OOYYaIOIIUXCA OCHOBHOM IIKOJBI HEOOXOIMMO MPOEKTUPOBATH U
OCYUIECTBIISITH C OMOPOM HA COOTBETCTBYIOIINE KOHIIENTYaTbHbIE MOJOKEHUS.

CornacHo Bo3pactHOU nepuoausanuu J.b. DapkoHMHA, «KYJIBTYpHOE pa3-
BUTHE» MOXHO IMPEJCTABUTh Yepe3 COOTHOIICHUE JIBYX JESATEIbHOCTHBIX JIMHUH,
KOTOpPBIE 110 OYEPEH TIOMUHUPYIOT B XOJ€ B3pOCIEHUs peOEHKa:

1) onepanroHaIbHO-TEXHUYECKAs. JTHUHHUS OTpa)kaeT JUHAMHUKY pedeKCcHB-
HOT'O OCBOEHUS CPEACTB/CIIOCOOOB ACHCTBUS;

2) cMBICIIOOOpasyolass  JUHUS ~ OTpaxkaeT  ocBoeHue  addekTuBHO-
CMBICJIOBOM CTOPOHBI HAKOTUICHHBIX BO3MOKHOCTEH, KOTOpasi ONMpoOyeTCs B UHH-
IIUATHBHOM MPOJYKTUBHOM JEHCTBUH CYyOBEKTa.

Ecnu ucxoauts u3 Toro, 4ro 00pazoBaTesbHbIN Mpoiiecc HE0OOXO0AUMO CTPO-
UTh B COOTBETCTBUU C IOMUHUPYIOIIEH JTUHUEH COOTBETCTBYIOUIETO 3Tamna, TO TO-
r71a B HA4aJbHOM IIKOJIE HY’KHO CO3/1aBaTh YCJIOBUS OCBOCHHS PEOEHKOM MPUHIH-
UAIBHO HOBBIX CPEJCTB U CIIOCOOOB JNEHCTBHUS, a B OCHOBHOW IIKOJIE — YCJIOBHS
OCBOEHHUSI CMBICTIOBOM CTOPOHBI ICHCTBUSI.

Takum 00pa3oM, B OCHOBHOM IITKOJIE€ HA TIEPBBIN IJIaH B KU3HU peOEHKA BbI-
XOJUT JIMHUS CMBICIO00pa3oBaHus, U 00pa30BaTEIbHBIA TPOLECC JOJKEH OKa-
3aThCsl CO3BYYEH HOBOM JOMHHAHTE — JIMYHOW WHUIIMATHBE U UHIWBHUIYaTH3AIUH.
Cornacao JI.b. DnpkOHUHY, TPEIMETOM BHHUMAHHS TOJPOCTKA CTAHOBUTCS €T0
coOcTBeHHas yueOHas esITeIbHOCTh U OH caM. OH MIIET OTBETHI HA BOIIPOCHI: UTO
s MOTY U 4ero s He Mory? UTo s Xouy Ha camom zene? ['e s cam, 4To BO MHE MOE?
DTO0 BHUMAaHHE PEaU3yeTcs B CIENU(PUUECKUX MHTEpecax U OCOOCHHOCTSAX IO/I-
POCTKa: y HEro MOSIBISIETCS] yCTAaHOBKA Ha OOLIMPHBIE MPOCTPAHCTBEHHBIE U Bpe-
MEHHbIE MAaCIITA0bl, KOTOPbIE MOCTEINIEHHO CTAHOBSTCS Ba)KHEE TEKYIHMX, CEro-
THAIIHUX («goMuHaHTa ganu» no JI.C. BeiroTckomy).

[lenarory HeoOXxoauMo mpoayMaTh, Kak OH OyJeT omupaTbcs B 0Opa3oBa-

TCJIBHOM IIPOHCCCC HAa TAaKyHO BO3PAaCTHYIO 0COOEHHOCTH IMOoAPOCTKA, KaK ITOsABJIC-
19



HUE CTPEMJICHUS K HEU3BECTHOMY, PUCKOBAHHOMY, K MPUKITIOYEHUSIM, T€POU3MY,
UCIBITAaHUIO ce0sl. Y MOAPOCTKA MOSIBISIETCS COMPOTUBIICHUE OOCTOSTEIHCTBAM,
CTpeMJICHHE K BOJIEBBIM ycuiusMm. bmarogapst 3TUM OCOOEHHOCTSIM TOJPOCTOK
MPOSBIISIET AKTHUBHOCTb, HAIPaBICHHYI0 Ha IMOCTpoeHuEe obpa3a ceds bl MHpe
(A.B. IletpoBckuit). Oty aktuBHOCTh K.H. IlonmBaHOBa Ha3bIBaE€T «COLMATBHBIM
AKCcTepUMEHTUpOBaHUEMY. [IpoAyKTHBHOE 3aBepIlleHHE MOAPOCTKOBOIO BO3pacTa
MIPOUCXOJUT C «OTKPBITUEM CE0Sl U MUpay», C MOSIBICHUEM CIIOCOOHOCTH OCO3HAH-
HO, MHUIIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE JEHCTBHE B MHUPE, OCHOBHIBASCH
HE TOJIbKO Ha BUJCHUU COOCTBEHHOTO JEHCTBHS O€30THOCUTEILHO K BOBMOKHOCTH
€ro peanau3aiiu, HO U C YUETOM «OTHOIIEHUS MUPa» K CBOEMY JEHCTBHUIO.

VYuebnsiii kypc «Pa3Butre (QpyHKIIMOHAIBHOW T'PAMOTHOCTH OOYYarOIIUXCS
OCHOBHOU HIKOJIbDY MPU3BAH TIOMOYb MOJPOCTKY B €ro KyJIbTYPHOW CaMOMJICHTHU-
bukanuu.

Kakue >xe memarormdeckre BBIBOJBI HEOOXOAUMO CHAENaTh TEM, KTO HECeT
OTBETCTBEHHOCTbH 32 KYJIbTYPHOE Pa3BUTHE MOAPOCTKA B YCIOBUSAX IIKOJIBHOTO 00-
pa30BaTENBLHOrO IMpolecca:

1) Co cTOpOHBI B3pOCIIBIX MOJIPOCTOK JODKEH OILIYIIaTh HOBOE OTHOIICHHE K
cebe Kak Kk O6osiee B3pociomy: OoJbllle JOBEpHUsl, YBAXKEHHUS K €r0 MHEHHUIO,

2) B mopoCcTKOBO# IIIKOJIE JOKHBI MEHATBCS OTHOIICHHUS MEKIY Ieaaro-
raMu 1 OOyYaroIIMMUCS B CTOPOHY PACUIUPEHUA chepbl caMoCmOAmenbHOCHU
NOCIIETHUX. DT U3MEHEHHUS JOJDKHBI KacaThCsl HE TOJIBKO XapakTepa TpeOOBaHMI
B3POCJBIX K MOAPOCTKAaM, KOHTPOJIS, OLIEHUBAHUSA, HO U PACUIMPEHUS IOJS BO3-
MOKHOCTEM MHUIMATUBHBIX JIEMCTBUM NOAPOCTKOB. B TO k€ BpeMs MOCTENEHHO
JIOJKHO TIPOMCXOJHTHh PACHIMPEHHE W YCIOKHEHHE OO0S3aHHOCTEH, MOBBIIICHUE
TpeOOBaHUI K OTBETCTBECHHOCTH.

3) BaxxHoe MecTo JOHKHO 3aHUMATh 00uieHue U 63aumooelicmeue ceéepcm-
HUKOE, YEMY MOTYT CIIOCOOCTBOBaTh 0COObIE (hOpMBI (ITAPHOE W TPYIIIOBOE CO-
TPYJHUYECTBO, O€CEeIbI, TUCKYCCUH, TUCTYTHI, 1e0aThl) OPTaHU3AINH YICHUS.

4) Chepa yueHHUs TOJKHA CTaTh MECTOM BCTPEUHM €TI0 3aMBICIIOB U PEaTbHBIX

I[eI\/IICTBI/II\/II, MCCTOM COLIMAJIBHOI'O 3KCIICPUMCHTHPOBAHUS, ITO3BOJIAIOIICTIO OIYTHUTD
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2PAHUYBL COOCMBEHHO20 OClCMEUsn U €20 603MOMCHOCHmAMU (Yepe3 HOBOE 3Ha-
Hue). [ToapocToK MOKEH HAyYUThCS IEHCTBOBATh IO COOCTBEHHOMY 3aMBICITy Ha
OCHOBE MPUHSATHS COOCTBEHHOTO PEIICHHS, B COOTBETCTBHH C CAMOCTOSATEIHHO T10-
CTaBJICHHBIMH IIEJIIMH, TTOCTPOCHUSI OPUCHTUPOBOYHON OCHOBHI JICHCTBUSI.

5) O0yueHue MOAPOCTKA JOJDKHO OBITH HAIIPABJIICHO HAa MOCTPOEHHUE 00pa3a
COOCTBEHHOTO JICHCTBUS B MHpE, CIEIOBATEIbHO, HA HOCHIPOEHUE COOCMBEHHOI

Kapmunbl MUupsl U coOCcmeeHHoIl no3uuuu.

Kaxum 0o1151cno 6vimsb codeprcanue Kypca «Pazeumue pynkyuonanvnoii
2pamomnocmu 00yUaruuxca 0CHOGHOI WKoOab»?

B TpapunmonHoMm oOy4deHUH 3HAHUSI OCBAUBAIOTCSI O0YYAIOIIMUMUCS U )KUBYT
B MX «T0JIOBaX» Kak Obl «IIOCJIOWHO», HOBOE TTOBEpX craporo. Kak npasuiio, nepe-
ceKaeMble B TaKOM OOYYCHUU HOBBHIE CBEJICHUS (3HAHMS) HE TEepeceKaroT, He Tpe-
0JI0JIEBAIOT, HE BCTYIAIOT B MPOTHBOpPEYUE WM XOTS Obl BO B3aUMOJCHCTBHE C
y’K€ MMEIOIIMMHUCS TpeacTaBieHusMu. [is coBpemenHoro obpaszoBanus (PI'OC
00O) yuebHbIe KypChl JOJKHBI OBITH BHICTPOCHBI TaK, YTOOBI KaXKasl CIeAyroIast
TeMa MOKa3bIBaja MOJPOCTKAM «TPAHUIIBDY MPUMEHUMOCTU MPEAbIAYIINX 3HAHUH,
«3aCTaBisUIa» OOYYAIOIIMXCS HMCKaTh HOBBIE XOJbI, CIOCOOBI [JISi JBUXKEHUS B
npeaMeTHOM Martepuane. Kaxxaoe HOBOe 3aHATHE JAOJKHO BOOPYXKATh MOAPOCTKA
HOB8bIM CHOCOOOM Oelicmeus, KOTOPOE SIBIISICTCS OIIYTHUMBIM JIJIsSi HETO MpHUpaIlie-
HUEM MBIIUICHHUS] U TIOHUMAHUS, YYBCTBEHHBIM U CYOBEKTUBHBIM HPe0OoeHueM
(M3MEHEHUEM T'paHUll U JOMYILICHUN) HPeHCHE20, CI0HCUBULE20CA PaHee cChocoda
oelicmeui.

Takum oOpa3zoM, CyIIeCTBEHHOW OCOOEHHOCTBIO YUEHHUS MOIPOCTKA JTOKHA
ObITH pa3BépHyTast paboTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOIIECHUH, a CIEI0-
BaTEJIbHO, U PELICHU. DTO BO3MOKHO TOJBKO Kak MOAEIHPOBAHUE, ONPOOOBaHUE
pa3sbix mozeneil. [logpocTkoBast 1IKoJIa MO 3aMbICITy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MAacCTepCKash» MO U3TOTOBICHUIO Mojenen. VIMeHHO modenuposanue nomx-
HO CTaTh OCHOBHBIM JIEHCTBMEM B OOYYEHHH TOJpOCTKa. MOJAENb CTaHOBUTCS

MPEAMETOM U «HECYIIEH KOHCTpYKIue» o0ydenus. CHavalla MOCTPOEHUE MOJIENN
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MO3BOJISIET OTPA3UTH «TO, YTO S y>KE 3HAIO U YEr0 HE 3HAI0», a IOTOMY CTaHOBUTCS
HMCTOYHUKOM IOMCKAa M MOPOXKJICHUS HOBBIX 3HAHUM, OCHOBOW JjIsi mpeoOpa3oBa-
HUSI U CO3/IaHUSI HOBOM MOJIEJIM. DTOT MPOLECC HOCUT UUKINYHBIN Xapakrtep. Eciu
B MJIAJIIIIEM IIKOJIbHOM BO3PacTe MOJEIH BBITIOJIHSIIOT OTPakKAIONIy0 (PyHKIIUIO, TO
B MOJIPOCTKOBOM BO3pacTe Kakaas HOBasi MOJEIb HOCUT OTPAXKAIOIIMN U yIpaB-
JIAIOLINKM XapaKTep.

OueHb Ba)XHO, YTO MUMEHHO COOTHECEHHUE YIPABIAIOIIUX U OTPAKAIOIINX
MojieNiel MO3BOJISIET MPUAATh O0yYeHHE MPOeKTHYI0 popMy. OOydaromuecss MOTyT
OKa3aTbCsl BOBJIICUEHHBIMU B PEIICHUE PEATIbHBIX CIOKHBIX 3aJla4 COLMyMa, CBOEH
IIKOJIBI, TOPOJIa, TPOU3BOJICTBA U OBITH TOTOBBIMHU K PEIICHUIO ITUX MPOOJIEM, UYTO
YPE3BBIYANHO BAXKHO JJIsl TOAPOCTKA.

Oco0ast posib B MOJPOCTKOBOW IIKOJIE JIOJKHA OTBOJAUTHLCS padome ¢ mekK-
cmom. PaznooOpa3Hble TEKCTHI 33J1al0T MaTepual, sl KOTOPOTro CHEUaIbHO MO-
I'yT BhIpa0aThIBAThCS MPOIEAYPHI MEpeBoJia B 3HAKOBOE omnucanue (rpaduieckoe,
CUMBOJIMYECKOE, 00pa3HOE) U ATO MOXKET CTaTh OJHUM W3 THIHYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX IO Tporpamme Kypca «Pa3Butre (yHKIMOHAIBHOU IpamMoT-
HOCTU». Byayunm MHTEpHpeTHpOBaHBI B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSBISIOT CBOU PA3NTUYUS KaK HHCTPYKTHUBHBIE, OMUCATENIbHBIE U 00BsIC-
HUTENbHbIE. OYEeHb MOJIE3HBI TEKCTHI-33/1a4l, KOTOPbIE COAEPIKAT «HEAOCKAa3aHHO-
CTH» B OTHOIIIEHUU MPUMEHEHHSI KOMIIOHEHTOB OCBOEHUS CIIOCOOOB, KOTOPBIE TIPH
PELICHUH 3a/1a4M MMOAPOCTOK JOJDKEH JTOCTPOUTH CaAM M TEM CaMbIM II0OKa3aTh YpO-
BEHb C(OPMUPOBAHHOCTH OCBAaMBAEMOI'0 CIOCO0a 3HAKOBOTO MOCIMPOBAHUS H
CONYTCTBYIOIIUX Ipouenyp. llone3no mpemnarate TEKCThI-3aJa4M, KOTOPBIE CO-
JepKaT «M30BITOYHYI0» MH(POPMAIIMIO, TOT/Ia MOAPOCTKY HE0OXOAUMO OyAET BhI-
JIEUTh 1 MOOWIIM30BATh JIS PEIICHUS 3a/la4d TOJbKO Ty MH(OpPMAIUI0, KOTOpas
BCTYNAET B ONPEACIEHHBIE OTHOWIEHUS C MPEACTOSIIIUM JIEMCTBUEM.

Nrak, cpeactBoM onpoOOBaHUS HOBBIX BO3MOKHOCTEW AJi AEHCTBUS B TIOJI-
POCTKOBOM TIKOJIE JOJKHA CTaTh ydeOHas mMonenb. JlelicTBue MOAECIUPOBAHUS B
ATOM CcClly4ae CTaHOBUTCS LIEHTPOM Bcell yueOHoM pabotel. Ilo cpaBHenuio c

HayaJIbHOM WIKOJIOW MojenupoBaHue AuddepeHupyercs, BOSHUKAECT UHIUBUIY-
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aNbHOE MOJEIHPYIOLIEe ACHCTBUE, B MO/ HE TOJIBKO (PUKCUPYETCs OOLIUM CIO-
co0 AeiCTBUI, HO U MPEACTABIAIOTCS PE3yJbTaThl MOJAOOHBIX JEUCTBUI OTAEINb-
HBIX JieTed (rae U Kak s Oy1y 3TO MpUMEHATH). TO ecTh 3HAaHUE MEPEHOCHUTCS U3
y4eOHOM CUTyalluy B LIMPOKHUM COUMOKYJIBTYPHBIM KOHTEKCT.

Takum 00pa3oM, NPUHIMIUATBHOE 3HAYEHHUE AJIs1 MOCTPOEHUS COJIEepKaAHUS
Kypca «Pa3Butre (PyHKIIMOHAIbHON TI'PaMOTHOCTH» JOJKHO OCYIIECTBIATHCS B
paMKax pa3BUTHUSL MBILUIEHUS M CO3HaHUS MOApPOcTKOB. IlogoOHoe mocTpoenue
TpeOyeT, 4ToObl KaxaAbli akT oOydeHHs (YU€HHUs) BBHICTyNall Kak OOHapy>KEHUE U
NPEOJI0JICHUsT CIIOKMBIIETOCs crioco0a neicTBus. Takoe cTpoeHue oOpa3oBaHUS
IO HOBBIM CTaHJAapTaM YK€ Ha dTalle 3aBEPIICHHS HAYaJIbHOW IIKOJIbI IPUBOAUT K
CTaHOBJIEHUIO CIOCOOHOCTH peOEHKa K pediekchH, aHauu3y U IUIAHUPOBAHUIO
COOCTBEHHBIX JEHUCTBUMN, YTO SIPKO MPOSIBIISIETCS B YMEHUU ONPEIEISITh U3BECTHOE
OT HEW3BECTHOro, c(hopMyIHMpoBaTh TOYHBIM 3ampoc O HEOOXOAMMOCTH HOBOTO
3HaHUS, YJIEPKUBATh JJOTUKY JIBH)KEHUS B MOHITUHU U MPEAYTaJbIBaTh CIEAYIOIINE
1ary.

B moapocTkoBoii 11kosie o0mmuil crocod AeHCTBHS JOJDKEH BBICTYNATh Kak
MHCTPYMEHT ONpoOOBaHUS HOBBIX BO3MOXHOCTeW AeilcTBus. Ecnu 310 mpou3oi-
IET, TO HOBOOOPA30BaHUEM MOJPOCTKOBOTO BO3PACTa CTAHET HOZUUUOHHOE MblUL-
Jlenue u Oeiicmeue, nposaAenAlOUieecs 6 CnocoOHocmu evldopa u ci1edo6anus
mMOoIl NOHAMUIIHOU J102UKe, KOMopasa npeonoumumesibHa 6 OAHHOU CUmyayuu, ¢
8UOCHUEM B6CeEX €€ BO3MOMCHBIX 0ZPAHUYEeHUIl. DTO U CTAaHOBUTCS 0a30BOM OCHO-
BOH TIpOsIBIIEHUS (PYHKIIMOHAIBHOM rPaMOTHOCTH TTOIPOCTKA.

Pabora ¢ Mozenpio TpedyeT opraHu3aluid OCMBICICHHBIX TIEPEX00B MEXTY
pPa3HBIMU MOJEIBHBIMU YPOBHSAMH peaibHOCTU. I1oApOCTOK HOJKEH y4uThCsS 1y-
MaTh, PAcCy’kKIaTb W NPUHUMATh PELICHUA C Pa3HbIX IO3ULMH, B Pa3HBIX KOH-
TEKCTaxX: JIMYHOM M OOIIECTBEHHOM; O00pa30BaTeIbHOM M MNPO(ECCHOHAIBHOM;
MECTHOM, HAaIlMOHAIBHOM H IJI100aJIbHOM.

Pasnble criocoObl BUIEHHS BeLEl JAOHKHBI HE MPOCTO CMEHATH APYT Apyra.
I'nsans Ha Bemu ompeaenéHHbIM 00pa3oM, YEIOBEK JOJIKEH OJHOBPEMEHHO IMpe-

roJjaraTh CyLIECTBOBAaHHE JIPYroro B3IJIAAa, APYTrOro yria 3peHHs, IPyrou «pas-
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BUBAIOIIEeH crocoOHOCTW». Takoe BUJEHHUE Bellel Y4YEHBbIE HA3BIBAIOT «IO3UIH-
ei». HeobxoaumMo yTOYHUTB, YTO MO3ULUSA — 3TO HE MPOCTO ToUKa 3peHus. Ilo3u-
LMOHHOE BHUJIEHWE UCTOPUUYECKOI'0 COOBITUS MPENOJIaracT OJHOBPEMEHHOE BU/IE-
HUE €ro Kak, HallpuMep, COOBITHS J1Jisi TOTOMKOB M HE-COOBITUS ISl COBPEMEHHHU-

koB (Kpemenue Pycu kusizem Bragumupom).

Kaxkoit 0onscna 6vimy mexnonozus oopazoeamevbHoll oeameabHocmu?

B cooTBeTCTBUM C HOBBIMHU CTaHJIApPTaMH OCHOBY KaXKJIOIO Y4eOHOTO 3aHs-
TUS JIOJKHA COCTaBIIATH OPraHu3alus TMeIaroroM ydeOHO-TO3HaBaTEIbHOU Jes-
TeILHOCTU oOy4daromuxcs. OHaKO MO 3aKOHY MCUXUYECKOT0 Pa3BUTHS, OTKPBITO-
My JI.b. DIIbKOHUHBIM, B MOJPOCTKOBOM BO3pacTe y4deOHas MeATeIbHOCTh Iepe-
cTaéT OmnpeeaTh CUXUUECKOe pa3BUTHE peOEHKA, Ha TIEPBBIN TIJIaH BHIXOJUT WH-
TUMHO-JTUYHOCTHOE OOIIIEHUE MOJAPOCTKOB. IMEHHO B HEM MOAPOCTKH OOpETaroT
ceOsl U CTaHOBSATCS caMoCToATEeNbHBIMH. OJHAKO, COBpEMEHHas mejaroruueckas
Hayka U 3 (deKTHUBHAS NMPAKTUKA yOEeIUTEIbHO JOKA3bIBAIOT, €CJIM COOTHOIICHHUE
CaMOM3MEHEHHUS M croco0a JEeHCTBUN HANpsSMYIO CBSI3BIBAIOTCS C PAa3HOOOpA3HBI-
MU COLIMAJIFHO 3HAYUMBIMU BUJAMU AESTENHOCTH, MOAPOCTOK HE TEPSieT UHTEpe-
ca K YYCHHIO, TaK KakK IMOJy4aeT HOBBbIE BO3MOXHOCTH JUISI CBOErO JIMYHOCTHOTO
CaMOOIIPEICIICHHUS.

B uneane yueOHO-mi03HABaTEIbHAS ACSITEIBHOCTD MOJAPOCTKA JODKHA MIPEI-
CTaBJISITh COOOU camocmoamenbHblii TIOUCK TEOPETUYECKUX 3HAHMM W OOIIMX
crioco6oB aeiicTBuit (YVY]l). OT0 HE 03HAYAET OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUGHO PA3GOPAYUEAMb YUeOHOe COMPYOHUUECHEO C
IPYTUMH JIIOABMU (C YUUTENIEM, OJJHOKIACCHUKAMH ).

Paccmotpum Oonee moJipoOHO TEXHOJIOTMYECKHUE ATallbl OpraHu3aluu y4eo-
HOT'O 3aHSATHS B 0003HAYEHHOM JIOTHKE.

Jran 1. IlosoxkuTebHOE caMoonpeaejeHne K MpeacTosineid y4eoHo-

Nno3HaBaTeJIbLHOM aesATeJbHOCTH (1anee YII/I).
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Ilaz 1. Ilenaror npeayaraeT 00y4aronMMcs MOPa3MbIILISATh, TOPACCYKAATh
Ha MPEIJIOKEHHYIO TeMY, KOTOpas MOXKET OBITh IpeacTaBicHa B (opMe LUTAThI,
BUJICO WU ayauo-GparMeHTa, OTPbIBKA M3 JUTEPATypPHOTO XYJI0KECTBEHHOTO
npousBeneHus, ¢hororpaduu Winu JOO0T0 APYyroro m3oOpaxeHus (MOPTpeT, Kap-
TUHA, WUTIOCTPAIs), IKCIIEPUMEHTE WM OMbITE U T.J. UTOOBI HHUIIUUPOBATH 00-
IIEHNE Ha 3aJaHHYI0 TEMY, YUYHUTEJIb BBICTPAUBAET IHUAJIOT, MOABOASIIUNA K BHYT-
pEHHEMY AMOIMOHATIBLHOMY HMHTEPECY U OCO3HAHUIO 3HAYUMOCTH JIsI CBOETO JINY-
HOCTHOT'O CTAHOBJICHHUS IIOHUMAaHUS 00CYKTaeMbIX OTHOIICHUH.

[llae 2. Yaurtenb npejjiaraeT peluiuTh 3ajady WK 3a7a4i (CUTYallMOHHbIE,
MPaKTUKO-OPUEHTUPOBAHHBIC 3aJ1auu, 3a7a4i OTKpbITOro tuna). [lo comepkanuto
3a/1aHusl JOJDKHBI cOoueTaTh B cebe Te, ¢ KOTOPBHIMHU MOJPOCTKU CIIOCOOHBI CIpa-
BUTHCS, TOTOMY YTO OHH BJIQJACIOT ISl 3TOTO HEOOXOJAMMBIMHU 3HAHHUSIMU U TaKHe,
KOTOpBbIE 0053aTE€JIbHO BBHI3OBYT WHAMBHUAYaTbHBIC 3aTPYIHEHHUS MO MPUUYHUHE OT-
CYTCTBUS HEOOXOJMMBIX 3HAHUHU (a MHAYE TEPSICTCS CMBICT BCETO YU4eOHOTO 3aHs-
Tus). BakHo, yTOOBI 3TO ObUTa MHIUBHUAYATbHAS WM TapHas pabora. [lompocTky
HEO0OXO0IUMO CaMOMy MOOMJIM30BaTh CBOU 3HAHUS U CIIOCOOBI ICHCTBUS.

lllaz 3. HeoOxonuMo mpoBecTH BepOalbHYIO W 3HAKOBYIO (puKcanuio uc-
MOJIb30BAHHBIX CIIOCOOOB JEUCTBUI B TeX 3aJlaHUAX, C KOTOPHIMH CIIPABHIIKCH.
3nech HEOOXOIMMO 3a(UKCUPOBATH 3HAHUE, KOTOPOE MOMOTJIO PEIIUTh 3aJa4y U
BBIMTH Ha OCO3HAHKE CBOET0 HE3HAHMS, KaK OTPaHUYEHUE CBOMX BO3MOKHOCTEH.

Onun u3 npuéMoB, MOMOTAIOIIUH 3a(UKCHPOBATH OCO3HAHUE CBOETO 3HAHUS

N HC3HAaHUA — «H@CTHI/IHa IIO3HAHUA» .

A

A

Xouy

Y3HATH
HE 3HAIO

3HAIO

Jran 2. OnpeaesieHne MeJd U Y4eOHOM 3aJa4u NpeACTOSAIIEH TeATeb-

HOCTH
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[llaz 1. OnpeneneHre NPUYMH BO3HUKINNX 3aTpyAaHeHui: «He 3Haro cnoco-
0a ...». Yuurens npeasaraeT oOy4aromumcs copMyIupoBaTh BOIPOCHI, HA KOTO-
pbI€ XOTENOCh Obl HAUTH OTBETHI HA 3aHATHH.

lllaz 2. TlepeBoa BOMPOCOB B IIeb U YUYEOHYIO 3a7ady MPEACTOSIIeH aes-
TEJNbHOCTH.

Tepmun «y4yeOHasi 3a1a4a) - B IIUPOKOM MOHUMAHHHU - 3TO TO, YTO BBIJIBH-
raeTcsi CaMUM YYEHHMKOM JJIsl BHIIIOJIHEHHSI B MIPOLIECCE YUEHUS B MO3HABATEIbHBIX
nensix. YueOHas 3ajlaya 4yacTo POKIAETCs M3 NMPOOJIEeMHONW CUTyallMH, KOrjaa He-
3HAaHME, CTAJIKUBAETCA C YEM-TO HOBBIM, HEM3BECTHBIM, HO pelIEHUE Y4eOHOMU 3a-
Ja4d COCTOUT HE B HAXOKJIEHMHM KOHKPETHOI'O BBIXOJIa, & B OTBICKAHUHU OOIIETro
cnocoba JeHCTBUS, MPHUHIMIA PEIICHHs IEJNOro Kiacca aHAJOTMYHBIX 3ajad.
VYyeOHast 3amaya pemraercsl HIKOJIbHUKAMU ITyTE€M BBIMOJIHEHUS! OIpeaesIeHHbIX
JEHUCTBUM: 3HAI0 — HE 3HAIO — XOUY y3HATh.

lllaz 3. BpIOOp MCTOYHUKOB U JIEUCTBUM JUIsl pelIeHHs] y4eOHOM 3aiaud M
JOCTHXKEHUS MMOCTaBJICHHOM LIENHU: T/Ie U KaK MbI 00 3TOM MOKEM y3HaTh?

Jran 3. OTKpbITHE U TOCTPOEHNE HOBBIX 3HAHUI.

lllaz 1. CamocTtosiTenbHOE M3BJICUEHUE WH(DOpPMAIIUU U3 Pa3IMYHbIX HUCTOY-
HUKOB (TIPEK/Ie BCETO TEKCTOB).

Illae 2. BepOanbHas v 3HaKoBasi (puKcamus HOBBIX 3HAHUM.

[IpeanouruTenpbHO (PUKCAMIO HOBOTO CIIOCOOA MPOBOJIUTH B (popme ajnro-
pUTMa, KOTOpPBIM MPUHLMUIHAIBHO JOJKEH CKOHCTPYHPOBAaTh CaM IOJPOCTOK
(BO3MOHO TTApHOE COTPYAHUYECTBO).

Jrtan 4. BkiloueHne HOBbIX 3HAHUHM B CHCTEMY MHMPOBO33PEHUS M KU3-
HelAesATeJIbHOCTH

Ilae 1. Opranuzanys OpUMEHEHUs! HOBBIX 3HAHUIl, HOBOIO crocoba Mo BbI-
paboTtaHHOMY anroput™my. g 3TOro yuurens mpeaiaraeT MoApOCTKaM PELIUTh
CUTYallMOHHBIE, IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUS, 3a/1a4l OTKPBITOrO THIA.

Tunvl yueOnvix 3a0anulL:

1) 3amanusi, B KOTOPBIX UMEIOTCS JIMIITHHUE JaHHEIC,

2) 3ajaHus C MPOTHBOPCUYMBBIMU JTaHHBIMU;
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3) 3a1aHusl, B KOTOPBIX JaHHBIX HEIOCTATOYHO JUIS PCIICHUS;

4) MHOTOBapHaTHUBHBIC 3a1aHUs (MMCIOT HECKOJILKO BAPUAHTOB PEIICHHUS).

Tunwvi 3a0ay

1) IlpeaMeTHBIC 3a/Ja4yu: B YCIIOBHU OIMCHIBACTCS MPEAMETHAs CHUTYaIlus,
JUISL PEIICHUS] KOTOPOi TpeOyeTcsi yCTaHOBJICHUE M HMCIOJIb30BAHWE 3HAHUW KOH-
KPETHOT'0 YU4eOHOI0 MpeIMETa, U3y4aeMbIX Ha pa3HBIX 3Tamax v B Pa3HbIX €ro pas-
Jienax; B X0J/i€ aHaJIu3a YCIOBUSI HEOOXOUMO «CUUTATh HH(GOPMAIIUIO», TPEICTaB-
JIEHHYIO B pa3HbIX (OpMax; CKOHCTPYHPOBATh CIIOCOO pelieHuUs.

2) MexnpeIMeTHBIC 3a/laui: B YCJIOBHH OMKMCAaHA CUTYAIlUs Ha SI3bIKE OJTHOM
U3 TIPEAMETHBIX 00JIaCTe! C SBHBIM WUJIM HESIBHBIM UCITOJIb30BAHUEM SI3bIKA JPYTOit
npeaMeTHON obsactu. J{is pemeHust Hy>)KHO MPUMEHSITh 3HAHUSI U3 COOTBETCTBY-
IOIUX 00yacTeit; TpeOyeTcsl UCCle0BaHUE YCIOBUS C TOYKU 3PEHUS BBIJCICHHBIX
pPEeAMETHBIX 00JIacTeH, a TaKKe MOUCK HEJOCTAIONIUX JaHHBIX, IPUUEM pEIIeHUE
U OTBET MOTYT 3aBUCETh OT MCXOJHBIX JaHHBIX, BRIOPAHHBIX (HAHEHHBIX) CAMUMH
00yJaromUMHCS.

3) [IpakTHKO-OpUEHTUPOBAHHBIC 3aJaud: B YCJIOBHM ONKMCaHA TaKas KH3-
HEHHasl CUTyalus, ¢ KOTOPOM NOJPOCTOK BCTPEUYaeTCs B IOBCEIHEBHON CBOEM
KU3HEHHON mpakThke. J[ns peleHus 3agadvl HY>KHO MOOWJIM30BAaTh HE TOJBKO
TEOPETUUYECKUE 3HAHMS M3 KOHKPETHOM WM Pa3HbIX MPEAMETHBIX 00JacTeil, HO U
NPUMEHHUTH 3HAHUS, MPUOOPETEHHBIE M3 MOBCEIHEBHOTO OIBITA CAMOT0 O0y4Yaro-
mierocsi. JlaHHbIe B 3a/1a4u JOJHKHBI OBITH B3SITHI U3 PEATbHOM T€MCTBUTEIBHOCTH.

4) CuTyallMOHHBIC 3a/Ia4l HE CBS3aHBI C HETIOCPEICTBEHHBIM TOBCEIHEBHBIM
OTIBITOM O0YYaroIIerocsi, HO OHU TIOMOTAI0T 00YYAIOIIUMCS YBUIETh U TIOHAThH, KaK
U TJI€ MOTYT OBITh MOJIE3HBI €My B OYy/JyIIeM 3HAHUS W3 PA3IUYHBIX MPEIMETHBIX
obOnacteil. PemeHne cuTyalMOHHBIX 3a/lady CTUMYJIUPYET pa3BUTHE TMO3HABATEIb-
HOM MOTHBamu 00ydaronuxcs, GopMUPYIOT crOocOObI TIEpeHOCca 3HAHUS B IITUPO-
KUH COLHAIBHO-KYJIBTYPHBIA KOHTEKCT.

lllaz 2. ConepkatenbHas U TUYHOCTHAS pepICKCHS.

Emé pa3 ormetnm, 4uto oTpedrekcCHpoOBaHHOE 3HAHHE XapaKTEePU3YETCs

YCBOEHHbIMU cnocobamu Oeﬂmeﬂbnocmu, NOHUMAHUEM CMbICJIAd NO3HAHRUA, TUYHbIM
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UHGDOPMAYUOHHBIM U DYHKYUOHATBHBIM NpupaueHuem yienuxa. BaxxHo, 4ToObI
YYHTEIb TIOMOT OCO3HATh MOJIPOCTKY, KaK U TTOUYEeMy HOBOE 3HAHME OKaKET Ha HETO
(dopMupyroliee BO3AEUCTBUE, CAETAET €ro Jy4Ylle, PacliUpUT €ro BO3MOKHOCTH.
OTtpedriekcupoBaHHOE 3HAHUE KAK JTUYHOCTHOE MpUpALIEHUE BKIIOYAET B CEOsl CO-

BOKYITHOCTbB CJIICAYIOIIUX KOMIIOHCHTOB!

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

7

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

\Z

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

\Z

«3HAaA »
(camoonpeeTenHe ceds OTHOCHTEILHO JAHHOI0 3HAHAS H COOTBETCTBYIOMel HHEGOpManHH).
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IIporpamma Kkypca
«Pa3BuTHne GyHKIMOHAJBLHONH IPAMOTHOCTH 00YYAKOIUXCS
OCHOBHOM LIKOJIBD)
IHosicHUuTE/IbHAA 3alIUCKA

[lonsiTue QyHKIMOHAIBHOW TPaMOTHOCTH CPABHHUTEIIBHO MOJIOJO: MOSIBH-
jaock B KoHIE 60-x rogoB mpouwioro Beka B gokymMeHtax TOHECKO u no3nnee
BOIILJIO B oOuxon ucciaenonareneid. [IpumepHo no cepeannsl 70-X Tro0B KOHIEI-
U U CTPATeTusi UCCICAOBAHUS CBS3BIBAJIACh ¢ MPO(ECCHOHATBHOMN AEsATETbHO-
CTBIO JIFO/ICH: KOMITIEHCAIIMel HeIOCTAIOIINX 3HAHUN U YMEHUI B 3TOH cepe.

B nanpHeiimeM 3TOT moaxona ObLI MPU3HAH OJHOCTOPOHHUM. DYHKIIHO-
HaJbHAs TPAMOTHOCTh CTajla pacCMaTPUBATLCA B 00Jiee MIMPOKOM CMBICIE: BKITIO-
4aTh KOMIBIOTEPHYI) TPaMOTHOCTh, TOJUTUUYECKYI, SKOHOMHYECKYIO TpaMOT-
HOCTb U T.J.

B Takom koHTekcTe (PyHKIIMOHANIbHASI TPAMOTHOCTh BBICTYIIAE€T KaK CIIOCO0
COLIMAJILHOM OpUEHTAllMW JIMYHOCTH, WHTETPUpYIOMEeH CBA3b 00pa3oBaHUs
(B mepBy10 o4epeib 0011ero) ¢ MHOTOIUIAHOBON YEJIOBEUECKOM A TENbHOCTBIO.

MOHUTOPUHTOBBIM HCCJIEIOBAHHEM KadecTBa OOIIero oOpa3oBaHUs, NpPH-
3BaHHBIM OTBETUTH Ha Bompoc: «ObmagaroT nu ydamuecs 15-meTHero Bo3pacra,
MOJIYYUBIIIME 0053aTeNIbHOE 00IIee oOpa3oBaHUE, 3HAHUSIMU U YMEHUSMH, HEOO-
XOJUMBIMU UM JJIS TOJHOIIEHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM 0OIIle-
CTBE, T.C. JJIA PEUICHUs IIMPOKOI0 JAMAra3oHa 3a7a4 B pa3IuvHbIX chepax yenoBe-
4eCKOil IeATeNbHOCTH, OOIICHUS U COLMATBHBIX OTHOImEHUI?» !, - sBnsercs PISA
(Programme for International Student Assessment). U ¢yHKIIMOHANBHAST TPaMOT-
HOCTh moHuMaeTcs PISA kak 3HaHUS U yMEHUS, HEOOXOAUMBIE IJIS1 TTOTHOIICHHOTO
(GYHKIIMOHUPOBAHMSI YeJIOBEKa B COBpeMeHHOM obOmectBe. PISA B cBouX MOHHUTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MATEMAaTHYECKYIO, €CTe-

CTBEHHOHAYUYHYIO U (PUHAHCOBYIO.

11 MeskmynaposiHas porpaMMa Mo OLEHKe 0Opa30BaTeNbHBIX JOCTHKEHUH yyammxcs / Oduumanbubii caiit NnH-
CTUTYyTa cTpaTeruu pa3Butus oopaszosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PyHKIMOHAIBLHON rpaMOTHOCTH oOydaromuxcsa B Poc-
cun aktyanusupoBaiack B 2018 romy Omaromapss Ykazy Ilpesuaenta PD ot
7 mas 2018 1. Ne 204 «O HanMOHAJIBHBIX LENSAX U CTPATETMYECKUX 3a/1a4ax pa3BHU-
tusa Poccuiickoit @enepannu Ha nepuod 10 2024 rogay». CornacHo Ykasy, «B 2024
roay HeoOXoaumo <...> 00ecCnedyuTh riI00aJbHYI0 KOHKYPEHTOCTIOCOOHOCTh POC-
cuiickoro obpaszoBaHusi, BxoxjaeHue Poccuiickoit denepanuu B yucio 10 Bemy-
IMX CTPaH MHpAa MO Ka4eCTBY 00LIEro o6pa3oBaHus» 2,

[TockonbKy (pyHKIMOHAIbHAS TPAMOTHOCTh MOHUMAETCSI KaK COBOKYITHOCTh
3HAHUM ¥ YMEHM, 00eCeurnBaIONIMX MOJHOLEHHOE (QYHKIMOHUPOBAHUE YEIOBE-
Ka B COBPEMEHHOM OO0I1I€CTBE, €€ Pa3BUTUE Y MIKOJIbHUKOB HEOOXOJIUMO HE TOJIHKO
JUIsL TIOBBIIIIEHUSI pe3ysibTaToB MoHUTOpuHra PISA, kak ¢akra nokaszarenbcTBa
BeinonHeHus1 [IpaButenscTBoM PD mocraBnenHbix nepea Hum I[IpesuseHTom 3a-
71a4, HO M JIJISl Pa3BUTHSL POCCUIMCKOTO OOIIECTBA B LEIOM.

Huskuit ypoBeHb (pyHKIIMOHAIBEHON TPaMOTHOCTH TOJIPACTAIOIIETO MOKOJIe-
HUS 3aTPYIHSET UX aJanTalyio U couuann3anuio B counyMe. COBpEMEHHOMY pocC-
CUICKOMY OOIIECTBY HY>KHBI 3((EKTHUBHBIE Tpa)kaaHe, CIOCOOHbIE MAKCUMAIBHO
peanu3oBaTh CBOM MOTEHIMAIbHBIE BO3MOKHOCTH B TPYIOBOW U MpodeccuoHanb-
HOM JeATEeNbHOCTH, U TEM CaMbIM MPUHECTU TOJB3Yy OOIIECTBY, CIOCOOCTBOBATH
Pa3BUTHIO CTPaHbl. ITUM OOBACHSIETCS aKTyaJIbHOCTh MPOOIEMBbl pa3BUTHS (yHK-
[IMOHAJILHON TPAMOTHOCTH Y IIKOJILHUKOB Ha YPOBHE OOIIECTBA.

Pe3ynbpTaThl JOHTUTIONHBIX HCCIENOBAaHUN, MPOBEIECHHBIX Ha BBIOOPKAX
2000 u 2003 rr. cTpaHaMH-y4acTHUIIAMU MOHUTOpHHTOB PISA moka3zanu, 4ro pe-
3yJbTaThl OIEHKHA (PYHKITMOHATBHON I'PAMOTHOCTH 15-J€THUX yYalluXcCs SBIISIOT-
Csl HAJICKHBIM WHIMKATOPOM JajbHEHIIel 00pa30BaTebHON TPACKTOPUH MOJIO-
IBIX JIIOJeH W ux OyiarococTostHus . JIF0OO0# IMIKOJIBHUK XOYeT OBITh COIHABHO
YCHEUIHBIM, €r0 POJUTENIN TaKXKEe HAJCIOTCS Ha BBHICOKHM YPOBEHb OJaromoixydust

CBOETO peOeHKa BO B3pOCIIOi ®u3HH. [109TOMY aKTyanbHOCTh pa3BUTHS (PYHKIHO-

12 ) HanMOHANBHBIX LENAX M CTPATETMIECKUX 3a1a4ax passutus Poccuiickoit ®enepanyy Ha nepuoxn no 2024 roxa:
Vka3 Ilpesumenta Poccuiickoit ®emeparmu or 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PY:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kopanéna I'., HaeeinoBa E., Cugoposa I'. 'mobanpHBIe KOMOeTeHIH. UTO KIET yYanxcss B HOBOM HCIBITAHUA
PISA-2018 // Yuutensckas razera, Ned7, 21 nosiopst 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOW IPAaMOTHOCTH OOOCHOBaHA €Ill€ U TEM, YTO CyOBEKThI 00pa30BaTEIBHOIO

Mpolecca 3aMHTEPECOBAHBI B BBICOKMX aKaJEMHUYECKHX M COLMAJIBHBIX JOCTUKE-

HUSAX O0YYaIOIIMUXCs, YEMY CIIOCOOCTBYET UX (PYHKIIMOHAJIbHAS TPAMOTHOCTb.
Heaenonaranue

OCHOBHOW 1IENbIO MPOrpaMMBbl SIBISIETCS pa3BUTHE (DYHKIMOHAIBHOUM Tpa-
MOTHOCTH y4YalIUxcsi 5-9 KilaccoB Kak MHIUKATOpa KadecTBa U 3(P(HEKTUBHOCTH
o0Opa3oBaHus, paBEHCTBA JOCTYIA K 00pa30BaHUIO.

[Iporpamma HaleneHa Ha pa3BUTHE:

CIIOCOOHOCTH YesioBeKa (POpMyJIHpPOBaTh, IPUMEHITh U MHTEPIPETUPOBATH
MaTEMaTUKy B Pa3HOOOPA3HBIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKJIIOYAET MaTeMa-
TUYECKUE PACCYXkICHHS, MCIOIH30BAHUE MAaTEMaTHUYECKUX MOHSATUH, TpOUEAyp,
(GaKkTOB M MHCTPYMEHTOB, UYTOOBI OMUCATh, OOBSICHUTH U MPEJCKA3aTh SBIICHHUS.
OnHa 1moMoraer JIOASM MOHATh POJb MAaTEMAaTHKU B MHUPE, BBICKA3bIBATH XOPOIIO
000OCHOBaHHbBIE CYXXJEHUS U NMPUHUMATH PEIICHUS, KOTOpPhIE HEOOXOAMMBI KOH-
CTPYKTUBHOMY, aKTMBHOMY U Pa3MbIIUIAIOIEMY TpakJaHUHY (MaTeMaTudeckas
I'PaMOTHOCTb);

CIIOCOOHOCTH ueOBEKa MOHKWMAaTh, UCIOJIb30BaTh, OLIEHUBATH TEKCTHI, pa3-
MBILUIATH O HUX M 3aHUMAThCSl YTEHUEM I TOTO, 4YTOOBI JOCTUTaTh CBOUX LIEJeH,
paciupsTh CBOM 3HAHUS U BO3MOXHOCTH, y4aCTBOBAaTh B COL[MAJIBHOMN KU3HU (4UH-
TaTeJIbCKasi FPaMOTHOCTb);

CHOCOOHOCTH 4YeJIOBEKa OCBAaMBAaTh U MCIIOJIb30BATh €CTECTBEHHOHAYUYHBIE
3HaHUS JJIS paclio3HaHUs U OCTAHOBKHU BOIIPOCOB, JUIsl OCBOEHUSI HOBBIX 3HAHUM,
11 OOBSICHEHUS €CTECTBEHHOHAYUHBIX SIBJICHUNA U (JOPMYIHPOBAHUS OCHOBAHHBIX
Ha HAyYHBIX JO0Ka3aTeJIbCTBAaX BHIBOJOB B CBS3U C €CTECTBEHHOHAYUYHOH mpoobiie-
MaTHKOM; MOHMMATh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUSA KaK (HDOPMBI Yeso-
BEUYECKOI'0 MO3HAHUS; JEMOHCTPUPOBATH OCBEJOMIIEHHOCTh B TOM, YTO €CTECTBEH-
Hble HAYKH U TEXHOJIOTHS OKa3bIBAIOT BIUSHUE HAa MAaTEPUAIbHYIO, MHTEIICKTY-

ATBHYIO W KYJbTypHYIO c(hephl OOIIECTBa; MPOSBIATH AKTUBHYIO TPaXKIAHCKYIO
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MO3ULHUI0 TPHU PACCMOTPEHHHM MPOOJIEM, CBSI3aHHBIX C E€CTECTBO3HAHUEM (€cTe-

CTBEHHOHAY4YHast [PAMOTHOCTH)%;

CIIOCOOHOCTH YeJOBEeKa MPUHUMATh d(PPEKTUBHBIE PELIEHUS B pa3HO00pas3-

HbIX (PMHAHCOBBIX CUTYallUsIX, CIOCOOCTBYIOIIMX YJy4IlIeHHIO0 (puHaHCOBOrO OJa-

ronoJgy4dus JUIHOCTHU H O6IHCCTBa, a TaKK€ BO3MOXHOCTHU Yy4aCTHUs B OKOHOMHUC-

CKOU KU3HMU.

IL1anupyemMbie pe3yJbTaThl

5

MeTal'lpeI[MeTHbIe H NMMPEAMETHBIC

I"'paMoTHOCTB

Yurarennckas

Maremaruueckas

EcrecTBeHHO-Hay4Has

dunaHcosas

5 knace HaxOJWT U U3- HAXOJIUT U U3BJIe- |HAXOAUT U U3BJIEKaeT HHPOP- HaXOJHT U 13-
YpoBeHb BIekaeT MH(Op- | KaeT Maremaruye- MAIIIIO O ECTeCTBEHHO- BJIEKaeT (PMHAH-
y3HaBaHUS MAIHIO U3 pa3- | CKyro WHGOPMALIUIO |HAyYHBIX SBJICHUSIX B pa3ind- | coBYIO MH(opMa-
Y TIOHMMAa- | JIMYHBIX TEKCTOB | B pa3jMYHOM KOH- HOM KOHTEKCTE LU0 B PA3INYHOM
HUs TEKCTE KOHTEKCTE
6 xnacc MIPUMEHSIET U3- MPUMEHSIET MaTe- |OOBSACHSCT U ONMKCHIBACT €CTEe- | IPUMEHSET Qu-
YpoBeHb BJICYEHHYTO U3 MaTHYeCKue 3Ha- |CTBEHHO-HAYYHBIC SIBJIICHVSI HA | HAHCOBBIC 3HAHUS
MMOHMMAa- | TeKcTa MH(GOpPMa- | HUS JJIS PEIICHUS |OCHOBE UMEIOIIUXCS HAYYHBIX JUTSI pEIICHUS
HUS U LMIO JUIA pelle- | Pa3HOro poja mpo- 3HAHHUH pasHoro poja
MIpUMEHe- | HUA Pa3HOTO poja oem npobiieM
HUS pobaem
7 knace aHaAIN3HUPYEeT U bopmynHpyeT Ma- pacIio3HaeT U UCCIIEAyeT aHAIIM3HUPYeET UH-
YpoBeHb | WHTETpUpPYyeT WH- TEMaTHYECKYIO JWYHBIC, MECTHBIC, HAITO- | (QopMaiuio B Ghu-
aHanms3a u dhopmartuto, 1o- mpo0seMy Ha oc- HaJbHBIC, TJIOOATEHEIC €CTe- HaHCOBOM KOH-
CHHTE3a JTyYEHHYIO U3 HOBE aHAJM3a CH- | CTBEHHO-HAYYHBIE MPOOIEMbI TEKCTE
TEKCTa Tyalun B Pa3NMYHOM KOHTEKCTE
8 knacc olleHUBAeT GOp- | WHTEPIPETUPYET U | WHTEPIPETUPYET U OLCHHBA- |OLICHUBACT (PHHAH-
YpoBeHb | My U comep)kaHWE | OIICHHBAeT Mare- eT JINYHbIE, MECTHBIE, HAI[U- |[COBBIE MTPOOJIEMBI B
OIIEHKH TEKCTa B paMKax MaTHU4ecKre JaH- OHAJIbHBIE, TTI00ANTEHBIC pa3IMIHOM KOH-
(pedex- | TmpeaMETHOTO CO- HEIE B KOHTEKCTE €CTECTBEHHOHAYYHEIE TIPO- TEKCTe
CHH) B JepKAHUS JUYHO 3HAYUMOW | OJIEMBI B pa3TUIHOM KOHTEK-
pamKax CUTyaIuu CTe B paMKax MPeIMETHOTO
penMeT- COJIEpKAHS
HOTO CO-
JepKaHHs
9 knacc OIlIEHHBaeT GOp- | WHTEPIPETHPYET M | MHTEPHPETUPYET U OLICHUBA- | OIEHUBAaeT Pu-
YpoBeHb | My W colep)KaHWE | OIICHMBAET MaTe- | €T, IENAeT BHIBOABI H CTPOUT | HAHCOBBIE IIPO-
OIIEHKH TEKCTa B paMKax MaTHYeCKre pe- MIPOTHO3HI O INYHBIX, MECT- OyreMbI, nemaer
(pednex- | merampenMeTHO- 3yJbTATHl B KOH- HBIX, HAIMOHAJBHBIX, TJI0- BBIBOJIBI, CTPOUT
CHH) B TO CONlepKaHUsl | TEKCTe HAllMOHAIb- OaPHBIX €CTECTBEHHO- MPOTHO3EI, TIpeI-
pamkax HOM WM r100anb- | HAayYHBIX TPoOJIeMax B pas- JaraeT ImyTH pe-
MeTarnpe- HOH cuTyanun JUYHOM KOHTEKCTE B paMKax IICHAS
METHOTO MeTarnpeMETHOTO COMIepIKa-
coziepxa- HUS
HUS
14 PISA OdwnmaneHblii  calt  WHcTuTyTa  cTpatermm  pasButus  obpasoBamms  PAO. URL:

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

15 TInanupyemble pe3ybTaThl OTPAKAKOT CTPYKTYPHBIE KOMITOHEHTBI Pa3IMYHOTO BU/Ia FPaMOTHOCTH 1o PISA.
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JInYHOCTHBIE Pe3yJIbTAThI

['pamoTHOCTB

Yurareabckas

Maremaruueckas

EcrecTBenno-
HayyHas

dunaHcoBas

5-9 kiaccel

OLICHUBAET COJIEP-
JKaHUEC MPOYHTAH-
HOTO C MO3HIIHH
HOPM MOPAJTH U
00IIICYEITOBEYECKUX
neHHocreit; gop-
MYJIUPYET CO0-
CTBEHHYIO 103U-
ITMIO 10 OTHOIIIE-

OOBSICHSICT TPaXKIaH-
CKYIO TIO3HIIMIO B
KOHKPETHBIX CHUTYya-
LUAX OOILIECTBEHHON
JKM3HU Ha OCHOBE
MaTEMaTHYECKUX
3HAHUHU C TTO3UIINU
HOPM MOpaJi U 00-
HIeYeI0BeUecKasi-
KHX IIEHHOCTEN

OOBSCHSICT TPAXKIAH-
CKYIO TTO3UIIHUIO B
KOHKPETHBIX CUTYa-
LUAX OOLIECTBEHHONU
>KU3HH Ha OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UIIUHA HOPM MO-
pam u 001IeYeNIoBe-
YeCKUX IIEHHOCTEMN

olieHUBaeT Qu-
HaHCOBBIE JIcH -
CTBUS B KOHKDET-
HBIX CHUTYaIIHsIX C
MO3UIUH HOPM
MopaH u o0I11e-
YEIIOBEUECKUX
LIEHHOCTEM, ITpaB
1 00sI3aHHOCTEH

HUIO K [IPOYHUTAH-
HOMY

rpaxkJIaHuHA
CTpaHBbI

XapakTepucTHKa 00pa3oBaTeIbLHOI0O MpoLecca

[Iporpamma paccumtana Ha 5 yieT o0ydeHus (¢ 5 mo 9 Kiaccel), peaauszyercs
U3 YacTH y4eOHOro msaHa, (GOpMUPYEMOTO y4aCTHHKAMHU O0O0pa30BaTENIbHBIX OT-
HOIIICHUH W/UJIM BHEYPOUYHOU JEATEIbHOCTU U BKIIIOYAET 4 MOy (YUTaTeIbCKasl,
€CTEeCTBCHHOHAYYHasl, MaTeMaTuueckasi u (pruHaHCOBasi TPaMOTHOCTH ).

Pazpaborannplii yueOHO-TEMAaTHUYECKUN TIJIaH MPOTpaMMbl OIHUCHIBAET CO-
Jep>)kKaHue MOJYJISI U3 pacuera OJHOTO/IIBYX 4YacOB B HEJEII0 B KaKJIOM Kiacc-
KoMIUTeKTe. TeM He MeHee, Kak10e 00pa3oBaTeIbHOE YUPESKICHUE WHIUBUTYalb-
HO TPOEKTUPYET YUCOHBIN IUIaH MO KaXKJI0U Mapaijien U 10 KaXXI0My MOJIYJIIO.

Takum o00pa3om, oOIee KOJIMYECTBO 4YacoB: MUHHMalbHOe — 170 gacoB
MakcuMajibHoe — 340 gacos.

KomnuecTBo wacoB Ha OAWH TojJ OOyYEHHS B OJHOM KJIACC-KOMIUICKTE —
oT 34 1o 68 , T.e 1o 1-2 yaca B HeAEIIO:

- 8-16 4acoB Ha MOJYJIM «YHTATEIIbCKas IPAMOTHOCTB», «MaTeMaTHUeCKas
IPaMOTHOCTBY, «(DHHAHCOBAS TPAMOTHOCTD;

- 8-18 4acoB nist MOAYJISl €CTECTBEHHOHAYYHOUM TPaMOTHOCTH;

- 2 yaca Ha TPOBEJICHUE aTTECTAIlMU, 3aBEPIIAIOIINX OCBOCHHE MPOrPaMMBbI
110 COOTBETCTBYIOIIEMY IOy OOyUYEHUS.

Pazpabotunku mporpaMMbl PEKOMEHIYIOT B KaXKJIOW Iapajuielli HauWuHATh
peaTu3auo ¢ MOIYJIS IO (POPMHUPOBAHHUIO YUTATEIBCKON TPAMOTHOCTH.

1 9eTBepTh — MOJIYJIb «YUTATEIBCKAS TPAMOTHOCTDY.
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Jpyrue Moy MOTYT IO MTOTPEOHOCTSIM U BO3MOKHOCTH OpTaHU3AINH U/I-
TH B JTIOOOM MOPSAKE, HAITPUMED:

2 9eTBEpPTh — MOIYJIb «MaTeMaTHYECKast TPAMOTHOCTBY,

3 4eTBEPTh — MOAYJIb «ECTECTBCHHOHAYYHAs! TPAMOTHOCTHY,

4 9eTBepTh — MOIYJIb «(UHAHCOBAS TPAMOTHOCTBY.

[Iporpamma mpesmoiaraeT MOATATHOE Pa3BUTHE Pa3IWYHBIX YMEHHH, CO-
CTaBJISIIOIIUX OCHOBY (PYHKITMOHAIBHOW TPAMOTHOCTH.

B 5 knacce oOyuaromuecss ydarcsi HaXOAWTh W U3BJIEKaTh MH(POPMALIUIO
Pa3IUYHOTO MPEIMETHOTO COICPKAHUSI U3 TEKCTOB, CXEM, PUCYHKOB, TAOJIHII, THa-
rpaMM, MPEJACTABIICHHBIX KaK Ha OyMaKHBIX, TaK M JCKTPOHHBIX HOCUTEIIX. Mc-
TIOJIB3YIOTCSI TEKCThI pas3iudHbIe 10 0(QOpPMIICHHIO, CTUIUCTHKE, dhopme. MHDOp-
MaIusl TPEJCTaBlICHa B PAa3IMYHOM KOHTEKCTE (CeMbs, JIOM, JPY3bs, NMPHUPOJA,
yueba, paboTa U TPOU3BOCTBO, OOIIECTBO U JIp.).

B 6 kmacce ¢opmupyeTcs yMeHHE MPUMEHSTh 3HAHUS O MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECTBEHHBIX SBJICHUSX ISl PEIICHUS
MIOCTaBJICHHBIX MEepe]] YYCHUKOM MPAKTUYECKUX 3a]1a4.

B 7 knacce oOyuaromiyecs ydarcs aHaIM3UPOBAaTh U 00001IaTh (MHTETPUPO-
BaTh) MHGOPMAIIMIO PA3TMYHOTO MPEAMETHOTO COJEPKAHMS B pa3sHOM KOHTEKCTE.
[Ipo6nembl, KOTOpBIE YUYEHUKY HEOOXOIUMO MPOAHATH3UPOBATh U CHHTE3UPOBATH
B €AMHYIO KapTUHY MOTYT UMETh KaK JIMYHBIM, MECTHBIN, TaK U HAIIMOHATBHBIN U
rio0anbHbIN acnekThl. [IIKONIbHUKK MOKHBI OBIIAJIETh YHUBEPCAIBHBIMU CIIOCO-
Oamu aHanM3a HHQOPMAIMK B €€ MHTETPAIMH B €IUHOE IIEJI0€.

B 8 kiacce MIKOJIIBHUKY y4daTcsl OLIEHUBATh M MHTEPIPETUPOBATH PA3THMUHbBIE
MOCTABJICHHBIE TIEPEl HUMH MPOOJIEMBI B paMKaX MPEIMETHOTO COJEPIKAHMUS.

B 9 xnacce gopmupyercs ymeHue OIIEHMBATh, UHTEPIPETUPOBATH, JIENATh
BBIBOJIBI U CTPOUTH MPOTHO3bI OTHOCUTEINHHO PA3IUYHBIX CUTYaIlHWid, MpoOieM U
SABJICHUN (OPMHPYETCS B OTPHIBE OT MPEIMETHOTO COJCPKaHUSA. 3HAHWS U3 pas-
JUYHBIX MPEAMETHBIX 00JIaCTeH JIETKO aKTyaJu3UPYIOTCS IKOJbHUKOM W MCTIOJNb-

3YIOTCS JIJISl PEIICHUS KOHKPETHBIX MPOOIIeM.
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OcHOBHBIE BUJIbI JEATEIBHOCTA 00YYAIOUIUXCS: CAMOCTOSITENIbHOE YTEHUE U
o0cyXXeHrue MoydyeHHON HHGOpMAIMU C MOMOIIBI0 BOMPOCOB (Oecena, AUCKYC-
CUsl, TUCIYT); BBIMOJIHEHUE MPAKTUYECKUX 3aJaHMI; NOUCK U OOCYKJIEHUE Mare-
puanioB B cetd VHTepHET; pelIeHHe CUTYallMOHHBIX M  MPAKTHUKO-
OpPMEHTUPOBAHHBIX 3a]1a4; MPOBEJICHNE HKCIIEPUMEHTOB U OMBITOB.

B nensx pa3Butus no3HaBaTeIbHOM aKTUBHOCTH OOyYarOMIMXCS Ha 3aHATHU-
X MOKHO MCIIOJIb30BaTh JIEJIOBBIE U IUJAKTUYECKHE UTPbI, pa3padbaThiBaTh U pea-
JU30BbIBATh MUHU-TIPOEKTHI, OPraHU30BbIBATh TYPHUPHI U KOHKYPCHI.

B cootBercTBuM ¢ npukazom Munobpuayku Poccun ot 31.12.2015 Ne 1577
pabouue mporpaMmbl KypcoB, B TOM YHCJIe BHEYPOUHOM NEATEIbHOCTH, pa3pada-
THIBAIOTCS. HA OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00Opa3oBa-
TEJBHOU MPOTrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMs C YYETOM OCHOBHBIX MPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTypy. B CBfA3M C 3TuUM, pa3pabOTUMKU CUHTAIOT
1eJ1eco00pa3HbpIM MIPOBEJICHUE TEKYIIeH (BBIMOJIHEHHE 3a/JlaHUi B XOJIe YpOKa),
pyOeXHOH (IO OKOHYAaHHUU KaXKJIOr0 MOAYJIA), MPOMEXYTOUHOH (M0 OKOHYAaHUU
roga oOy4yeHus1) 1 UTOTOBOM aTTeCTAallMU 1O JAaHHOMY Kypcy B opmaTax, mpeiy-
CMOTPEHHBIM METOJ0JIOTUEN U KPUTEPUSMH OLIEHKH KauecTBa 0o0Iiero oopazoBa-
HUS B 00111€00pa30BaTeNbHBIX OpPraHU3alMsAX HAa OCHOBE NMPAKTUKU MEKIYHapO]i-

HBIX UCCJICIOBAHMM KauyeCcTBa MOATOTOBKH O0YJarOIIUXCSI.
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YYEBHO-TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA
Moayib «OCHOBBI €CTECTBEHHOHAYYHOM I'PAMOTHOCTH

S kaacce
Tema 3ansaTust Bcero yacos, Teopus | Ilpaxmuka Ilnanupyemslii 00pa3oBa-
1/2 yaca B Hees10 TeJbHBII pe3yJibTaT
36yKoe6ble A6/1eHUA
3BYKOBBIC SIBJICHUS. 3BYKU KUBOW U HEKUBOU MPUPOJIBI. 02 /1 /1 HaxoauT 1 m3piexact mudop-
CrhplMMbIe U HECIBIIITUMBIE 3BYKH.
[IIym 1 ero BO3/eHCTBUE HA YEIOBEKA. 1/2 0/1 1/1 MEATUTIO 3 PAsTHHbIX TEKCTOB
Cmpoenue seuecmea
Boga. YHUKaIBHOCTD BOJBL. 1/3 0/1,5 1/1,5 HaxofuT 1 n3BieKaeT HHDOp-
VYraekucnslii ra3 B NpUPOAE U €ro 3HAYCHHE. 0/2 0/0 0/2 MAIIHIO U3 PA3JIMYHBIX TEKCTOB
3eman u 3emuan kopa. Munepanot
3eMJisd, BHyTpEHHEE CTpOeHHE 3ean£. 3HaKON£CTBO C MHUHE- 12 0,5/0,5 0,5/0,5 HaxouT u ussnexaer undop-
pajamu, TOPHOM MOPOJION M PYIOH.
ATmochepa 3emitn. 1/2 0/0 1/2 MALIHIO H3 PASIHHHBIX TEKCTOB
Kueaa npupooa
VHUKAJILHOCTD IIaHETEI 3eMJ1;1. VYcnoBus A1 CyecTBoBa- 13 0,5/2 0,5/1 HaxouT u ussnexaer undop-
HUs KU3HU Ha 3emiie. CBOMCTBA JKMBBIX OPraHU3MOB.
" MaIMIO U3 Pa3INYHBIX TEKCTOB
[TpoBenenue pyOeXHOM aTTeCTANH 2 0 2
Hroro 8/18 1/6 7/12
6 kiacc
Tema 3ansaTust Bcero yacos, Teopus | Ilpaxmuxka | Ilnanumpyembliii 00pa3oBaTe/b-
1/2 yaca B HeJeJI10 HbIIl pe3yJibTaT
Cmpoenue seuwjecmea
Teno u BemecTBo. DopmMa, 00bEM, IIIOTHOCTD. 0/1 0/0 0/1
Macca. M3mepenre Macchl Tei1. ETUHHUIBI MACCh 0/1 0/0 0/1 Hle.\erHHeT HHQOpMALIHIO, 13-
BJICUEHHYIO M3 TEKCTa, Ui pe-
Crpoenue BemiecTBa. ATOMBI M MOJIEKYJIbl. Moaenu 12 0,5/0,5 0,5/1,5 LICHEA PASHOTO Pozia IPOGIIeM
aToma.
Tennosvie aenenusn
Tennosslie siBneHus. TennoBoe pacmupenue ten. Kc- 12 0,5/0,5 1,5/0.5 HpI/Il'\./IeH}IeT uHpOpMAIHIO, U3-
M0JIb30BAHKE SBJICHUSI TEIJIOBOT'O PACIIMPEHHUS ISl M3- BJICUYEHHYIO U3 TEKCTa, JUIsl pe-

36




MEPEHHSI TeMITePaTyPBhI. [ICHHSI Pa3HOTO pojia mpoodiieM
[TnaBnenue u orBepaeBanue. VcnapeHre u KOHIEHCa-
PA P A 0/2 0/0,5 0/1,5
nusa. Kumnenue.
3emnsn, Conneunas cucmema u Becenennasn
[Tpencrasaenus o BeeaeHHOI. 1/2 0,5/0,5 0,5/1,5
" [Tpumensier napopmanuio, u3-
Mopens ConneuHoit cuctemsbl. 3yuenue u uccienoBa- BIICUSHAYIO M3 TEKCTA, I De-
uue Jlynsl. MccnenoBanus Onvkaiimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 y ’ P
IIEHUSI PA3HOTO pojia mpodiemM
ca, BeHepsl.
Kueaa npupooa
[{apcTBa >KMBOM PHPOTBI 2/4 0,5/2 1,5/2 [Tpumensier nHpOpMALIHIO, U3-
. BJICYEHHYIO W3 TEKCTA, IS pe-
[IpoBenenue pyoexHON aTTecTanuu 2 0 2 Y AT P
IIEHUsI PA3HOTO PoJia MpodIemM
HTroro 8/18 2,5/4,5 6,5/13,5
7 kyaacc
Ne Tema 3ansaTust Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii 00pa3oBa-
1/2 yaca B He/eJII0 TeJbHBINI pe3yJbTaT
Cmpykmypa u ceoiicmea eeujecmea
MonekynsapHoe CTpOeHUE TBEPABIX T, KUIKOCTEH 1 AHanu3upyeT U UHTETPUPYET
ra3zoB. [luddysus B razax, )KUIKOCTAX U TBEPABIX TEIaX 1/3 0/1 1/2 uHpOpMAIUIO IS TPUHATHUS
peleHus
Mexanuueckue aenenusn. Cunvt u 08usrcenue
Mexannyeckoe aBuxeHue. ['uapoycunurens AHanu3upyer U UHTETPUPYET
1/3 0/1 1/2 UHGOPMALIHIO TS TIPUHATHS
pelieHus
3emns u Muposoil oKean
3emisi. ATMochepHblie siBneHus. MupoBoi okean. JlaB-
AHanu3upyer U UHTETPUPYET
JIEHWE BOJIbI B MOPSX M OKeaHaX. MccinenoBanue qHa Mo- 1/3 0/1 1/2
. uHGOPMALIUIO IS TPUHATHS
peil 1 OKeaHOB. CLLICHILS
HccnenoBanue mopeii 1 okeaHoB. MapuaHCKas BIIaJIMHA 1/3 0/1 1/2 p
Yenosek u 300posve
Puznyeckue ynpakHEeHUs 1/2 0,5/0,5 0,5/1,5 AHanu3upyer U UHTErpUPYET
Pu3HoI0rus U NpaBUIbHOE MUTAaHUE 1/2 0/0,5 1/1,5 uHGOPMALIUIO TS TPUHATHS
[IpoBenenue pyOexHOI aTTecTanuu 2 0 2 pereHus
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Htoro 8/18 | 055 | 7513 |
8 kuacc
Ne Tema 3ansaTust Bcero yacos, Teopus | Ilpaktuka | I[lnanupyemblii 06pa3oBa-
1/2 yaca TeJIbHBIN pe3y/bTaT
B HeJleJI10
Cmpykmypa u 31eKmpuyecKue ceolicmea 6euecme
1. DJIEeKTPUYECKHUE SIBICHUSI. 1/2 0,5/1 0,5/1 [TpuHuMaeT penienne Ha oc-
2. XUMHYECKHE MPOIECChI. DICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH ¥ WHTEPIIpeTa-
3. DNEeKTPOMAarHUTHBIC SBJICHHUS. 1/2 0/0,5 1/1,5 MU UHPOPMAITUU
4. ITpon3BOICTBO M UCIOJIL30BAHUE DIICKTPOIHEPTHH. 1/3 0/0,5 1/2,5
IKonozua 3emau
5. I'mobanbHOE MOTEIIEHHE 0/2 0/0 0/2 [TpuHUMaeT pereHne Ha oc-
6. [TapuukoBBIit 2P PeKT: NEHCTBUTETHHOCTD UITH BBIMBICEN? 1/2 0/0.5 11,5 HOBE OLIEHKYW W MHTEPIIpPETA-
1MUY UHPOpMAIUU
Yenoeek u 300posve
7. BryTtpennsist cpena opranu3ma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHUMaET perieHne Ha oc-
8. Memuiraa cropra 0,5/1 0/0 0,5/1 HOBE OIICHKH U MHTEpPIIPETa-
[TpoBeneHune pyOeKHOM aTTeCTAINH 2 0 2 1Y UHPOpMaAIUU
Hroro 8/18 1/3,5 7/14,5
9 kJacc
Ne Tema 3ansaTust Bcero yacos, Teo- Hpaxkruka | Ilinanupyemblii 00pa3oBa-
1/2 yaca B HeJeJI10 pusi TeJbHbII pe3yJibTaT
Cmpykmypa u ceolicmea éeujecme
Mertansl. Koppo3us MeTamuioB. 3amuTa OT KOppO3uH. OnenuBaet HHGOPMAIHUIO U
1. VYriepoa Kak OCHOBA OpraHUYECKOM KU3HU. Y TJIEKUCIIBIN 1/2 0/0,5 1/1,5 MPUHUMAET PelIeHUe B yCII0-
ra3 BUSIX HEOIPEICIEHHOCTH U
EctectBennas pamguoaktuBHOCTh. [IpeoOpa3oBanue MHOT'033JIJaYHOCTH
BHYTPEHHEW SHEPTUU aTOMHBIX SJIEP B TEIUIOBYIO H JJICK-
2. TPUUYECKYIO DHEPTHI0. ATOMHBIE CUJIOBBIE YCTAHOBKH U 1/2 0/0,5 1/1,5
uX ucnonb3oBanue. [locneacTBust paauanoHHOTo 00Ty-
YCHUS
3. DBOIONHUS 3BE3] 1/2 0/0,5 1/1,5
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DKonocuueckue cucmemol

DKocHucTeMa Kak caMOoOpranumsyromascs CuCTeMa opra-

HU3MOB M (PU3UYECKOM Cpeibl UX OOUTAHMS U B3aUMO- 1/3 0,5/0,5 0,5/2,5
. OnenuBaet nHpOPMAIHIIO U
neiictBus. [10TOKM BelecTBa U SHEPTUH B SKOCUCTEME
MIPUHUMAET PEIICHHE B YCIIO-
['unoTte3bl BO3HUKHOBEHMS )KM3HU. Pa3BuTHE NIpeicTaB- N
€HUI 0 IPOUCXOXKIEHUH )KU3HU Ha 3eMJie. Dpbl IpeB BHAX HEOTIPEACHCHIOCTH 1
hi . -
N . 0,5/3 0/0,5 0,5/2,5 MHOT'03a1a4HOCTH
HeWIen u ApeBHEH Xu3HU. Pa3BuTHe )XU3HU B ME€3030€ U
KaifHO30€. AHTPOIIOT€HHOE BO3/IeliCTBHE Ha Onocdepy.
Hacneocmeennocms duonozuueckux oovekmos. 4enosek u 300posve
3aKOHOMEPHOCTH U3MEHYUBOCTH: MOAU(PHUKAIIMOHHAS U
MyTallUOHHAasA U3SMCHYUBOCTH. OCHOBHBIE METOJIBI CEJIEK- 1/2 0/0.5 1/1.5 OrenuBaer I/IH(i)OpMaHI/HO u
J18%07%1 paCTeHHP'I, JKUBOTHBIX U MUKPOOPIraHU3MOB. T'ennas ' ' [IPUHUMAET PEIICHUE B YCIIO-
WHKCHCPUA. BUSIX HEONPEAECIEHHOCTH U
3)IOpOBBe YCJIOBCKA. 0,5/2 0/0 0,5/2 MHOI'03aJa4YHOCTU
[TpoBenenue pyOexHOM aTTeCTANH 2 0 2
HTroro 8/18 0,5/3 7,5/15
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DOCKTUPOBAHUE NOCTUIKCHUSA IVIAHUPYEMBIX 06p330BaTeJIBHBIX pPe3yJbTaToB yqeﬁnoro Kypca ¢ 5 mo 9 xaaccel

YpoBHU

1Ho°pP

TunoBble 331241

NHcTpyMeHTBHI H CpeAcTBa

5 knacc
YpoBeHb y3HaBaHUSA
U IIOHUMaHUuA

Yuum eocnpunu-
Mame U 00BACHAMD

Haxoaut u u3Bieka-
eT nH(pOPMAIIHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €r0 UCTOYHUK. OOOCHOBATH CBOE MHEHHUE.
BLII[GJII/ITI) OCHOBHYIO MBICJIb B TCKCT, PE3IOMUPOBATH €TI0 UJCHO.
HpeIUIO)KI/ITI) WA OOBSICHUTE 3aroJjJIOBOK, Ha3BaHHUEC TCKCTA.
OTBEeTUTH Ha BOITIPOCHI CJIOBAMM TCKCTA. CocTaBUTb BOIIPOCHI 110
TEKCTY.

ITponomkuTh NpeIoKEeHNe CI0BAMU U3 TEKCTa.

TekcTtbl (yueOHBIH, XyT0KECTBEH-
HBIW, HAYYIHO-TIOIYJISIPHBIH, ITy0-
JIMLUCTUYECKUI; TIOBECTBOBA-
TEJIbHBIH, ONMHUCATENbHEIN, 00BsIC-
HUTEbHBIN; MEAUINHBIN).

ITo conepkaHUIO TEKCTHI TOJKHBI

ungopmayuro OmnpenenuTh Ha3HAYEHUE TEKCTA, MPUBECTH NPUMEPHI KUIHEHHBIX | OBITH MaTeMaTHYECKHE, €CTe-
CUTyalluii, B KOTOPbIX MOKHO U HYXXHO HCIIOJIb30BaTh MH(OpPMa- | CTBEHHO-HAy4YHbIE, (PHAHCOBBIE.
LIUIO U3 TEKCTA. O0béM: He Oosee OHOMN CTpaHu-
IbI.
6 Kmacc [Ipumensier unHboOp- | ChopmynupoBaTh MpobIeMy, ONMUCcaHHYIO B Tekcre. Onpenenuts | 3adauu (poOIeMHbBIE, CUTYaIlH-

YpoBeHb TOHUMa-
HHUA U IPUMCHCHUA

Yuum oymamo u

MallMio, M3BJICUYCH-
HYIO U3 TEKCTa, JJIs
pemieHuss  pa3HoOro
poaa npobaem

KOHTEKCT.

Boigenuts nHdopmanuio, KoTopasi UMEeT IPUHLIUIUAIBHOE 3HauUe-
HUE JJIsl peleHus TpoOIeMBbl.

OTpa3uTh onucaHHbIE B TEKCTE (DAKThl U OTHOLIEHUS MEXIY HUMU

OHHBIE, MMPAKTHUKO-
OpPHUEHTUPOBAHHBIC, OTKPHITOTO
THTIa, KOHTEKCTHBIE).
[TpobaeMHO-TTO3HABATEIIHHBIE 3a-

paccyscoams B rpad-cxeme (Kiacrepe, TabJInIIe) Oanus.

W3 npemnokeHHBIX BapHaHTOB BBHIOpATh BOSMOXKHBIC IyTH W CIO- | [ paguyeckasn Haznsionocme.
cOOBI perIeHus! MPOOJICMBI. rpad-cxeMbl, KJIacTePbl, TAOIHUIIHI,
BcraBuTh mpomyIieHHyr0 B TeKcTe HH(OpMAIMi0 W3 TaONHIIGL, | qHArpaMMBbl, HHTEIUICKT-KapThl.
rpad-cxeMbl, TUarpaMMal. H306pazumenvHas Ha2isa0HOCMb:
[IpuBecT mpUMEpBl >KU3HEHHBIX CHUTYalMid, B KOTOPBIX MOTYT | WJUTOCTPAIIUH, PUCYHKH.
OBITh IPUMEHEHBI YCTAaHOBJICHHBIC ITYTH M CIIOCOOBI pemieH s po- | [lamsamku ¢ anropuTMaMu perie-
OJIEMBL. HUSA 3a7a4, Tpo0seM, 3aaHuit
ITocTpouTh aNTrOPUTM perieHus MPOOJIEMBbI IO JAHHOMY YCIIOBHIO.

7 knacc AHanu3upyer u uH- | BblIenuTh cocTaBHBIE YacTH B TpejacTaBieHHOW wH(popManuu | TekcTsl, 3a1a4u, CUTYaIlluH

YpoBeHb aHanM3a U | Terpupyer uHdop- (Texcte, 3amaue, mpobieMe), yCTAHOBUTh MEXAY HUMHU B3aUMOCBS- | 3adauu (mpobiaemMHble, CUTyallH-
CHHTE32 MAIIO JUTS IPHHS- | 3H. OHHBIE, IPAKTUKO-

Yuum ananuzupo-
eamu u uUHmepnpe-
mupoeamu npooie-

Mbl

THUA pCHICHUA

CdopmynupoBarh npobiieMy Ha OCHOBE aHajIM3a MpeJICTaBICHHON
cutryanuu. OnpenenuTs KOHTEKCT MPOOIEMHON CUTYaIHH.
Omnpenenuth 007acTh 3HAHUM, HEOOXOIUMYIO Ul pELICHHs JaH-
HOU TIpOOIEeMBI.

[TpeoOpa3oBaTe HHGOPMALIMIO U3 OAHOM 3HAKOBOM CUCTEMBI B JpY-

OPHEHTHPOBAaHHbIE, OTKPHITOTO
TUIIa, KOHTEKCTHBIE).
[TpoGaemMHO-TI03HABaTEIbHBIE 3a-
O0aHusl.

I paghuueckas naznsionocmo:
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T'YI0 (TEKCT B CXeMy, TaOJIHITy, KapTy U Ha000pOT).

CocTaBUTh aHHOTALIMIO, PEKJIaMYy, TPE3CHTAIIHIO.

[IpennoxuTe BapuaHThl pelIeHUs NpoOIeMbl, 000CHOBATh UX pe-
3YJBTAaTUBHOCTDH C MIOMOIBIO KOHKPETHOTO MPEAMETHOT'O 3HAHU .
[IpuBecT mpuMeEpBI JKU3HEHHBIX CUTYAallMi, B KOTOPBIX OIIBIT pe-
MICHHUS HJAaHHBIX HpO6JIeM [IO3BOJIUTH OBITH YCIICHIHBIM, PE3yJibTa-
THUBHBIM.

CocTaBUTh aTOPUTM pEIICHUS MPOOIJIEM JaHHOTO Ki1acca.

CI[eHaTI) AHAJIUTUYCCKUEC BBIBOBI.

rpad-cxembl, KJIacTepbl, TAOIUIIBI,
JarpaMMbl, HHTEIJICKT-KapThI.
H300pazumenvuas Ha2nsi0HOCmb.
WJLTIOCTPAIIAH, PUCYHKH.
llamamku ¢ anropuTMamu pelie-
HUS

8 Kyacc
YpOBEHBb OIIEHKH B
paMKax IIpeIMeETHO-
T'0 COJEP>KaHUs

Yuum oyerHuesamos u

[IpuHnMaer  pemre-
HUE Ha  OCHOBE
OLIGHKH U MHTEpIpe-
Taluu UHPOpMaIUU

OueHuTh KayecTBO MPEJCTABICHHON MHGOpMAIUU Uil pELICHUS
JMYHBIX, MECTHBIX, HAIIMOHAJIbHBIX, ITI00AJILHBIX POOJIEMBI.
[IpennoxuTh MyTH U cIOcoObI pelieHnss 0003HAYEHHBIX MTPOOIIEM.
CnporHo3upoBath (MPEANOIOKUTh) BO3MOXKHBIE TOCIEICTBUS
MPEJI0KEHHBIX ACHUCTBUIM.

OueHuTh NpeIokKeHHbIE MyTH U CIIOCOObI peleHus MpodiieM, BbI-

TekcTsl, 3a1a4u, CUTyalMU
Kapmeol: MmonenbHbIE, TEXHOJIOTU-
YECKUE, MEHTAJIbHBIE, JOPOKHBIE

NPUHUMAmMb peule- Opatb 1 000CHOBaTh Hanboee 3PPeKTUBHBIE.
HUsl Co3mate OpOXHYIO (MOJENBHYIO, TEXHOJIOTHYECKYIO) KapTy pe-
IIEHUS TPOOJIEMBI.
9 kmacc OnenuBaer uHdop- | ChopmynupoBars mpodiaemy (poOiemMbl) Ha OCHOBE aHajau3a CU- | THUMHWYHBIC 3a7a49 (3a1aHUs) Me-

YpoBEHBb OIIEHKH B

pamKax MeTarnpes-

METHOT0 co/iepKa-
HUs

Yyum oeticmeosamo

MaIyio U MPUHUMA-
€T peIleHue B yCJo-
BUAX HEOMPEAEIEH-
HOCTH W MHOI03a-
JTAa9HOCTH

Tyaluu.

Bbiienute rpaHUYHBIC YCIIOBUS HEONPEACIEHHOCTH MHOT03a/1ay-
HOCTH yKa3aHHOU MPOOJIEMEI.

Otobpath (Ha3BaTh) HEOOXOJUMBIE PECypChl (3HAHUS) IJIA pellie-
HUS TPOOJIEMBI.

BriOpath 23 heKTUBHBIE TyTH U CIIOCOOBI PEIICHHS MPOOJIEMBI.
O0ocHOBaTh CBOM BhIOOp. JlOKa3aTh pe3ybTATUBHOCTh U IEJIECO-
00pa3HOCTh BEIOPAHHBIX CIIOCOOOB JCSITEIBHOCTH.

TaNpeIMETHOTO M MPAKTHIECKOTO
xapakrtepa.

Herunuuneie 3anaun (3aganms)
METaNpPeIMETHOTO U IIPAKTHYE-
CKOT'O Xapakrepa.

KoMmiiekcHblE KOHTEKCTHEIE 3a-
nauu (PISA)
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MeToauuecKkue MaTepuaJibl
K MPOBEACHUIO 3aHSATHH IO MOAYJH0 «OCHOBBI CCTCCTBeHHO-Hay‘lHOﬁ rpaMmoOTHOCTH»

5 kJjace

Tema 1. 36yKogvie asneHun. 36yKu HeuGOU U HEHCUBOUL NPUPOODL.
Chnvluumole u HecablIUMbLE 36YKU

Texcmot 015 umenus

1. 3Byk — 3TO OOBEKTUBHO CYIIECTBYIOLIEE B MPUPOAE (PU3UUECKOE SBICHUE, BHI3BIBAEMOE
MEXaHUUYECKUMHU KOJIeOaHHUAMM Kakoro-imbo ympyroro Ttena (Tyro HAaTSHYTOM CTPYHbl WIH
MeMOpaHbl, FOJIOCOBBIX CBSI30K, METAJUIMYECKON WM JI€PEBSIHHOW IUIACTUHBI, BO3AYIIHOIO CTO0a,
3aIOJIHSIONIETO KOPITYC JYXOBBIX HHCTPYMEHTOB U T.I1.), B p€3yJIbTaTe Yero o0pa3yroTcsl 3ByKOBbIE
BOJIHBI, BOCIIPUHUMAEMbI€ YXOM U IIpeoOpazyeMble B HEM B HEPBHbIE UMITYJIbCHI.

2. B My3bIKaTbHOU TEOPHH 3BYK — 3TO (PU3NYECKOE SBICHUE, BBI3BIBAEMOE MEXaHUIECKUMHU
KoJe0aHUSIMU KaKOro-Inbo ymnpyroro Ttena (HampuMep, HATSHYTOM CTPyHBl THUTaphl), U B
pe3ynbTare 3TUX MEXaHHYEeCKHX KoyieOaHHi 00pa3yroTcsl 3ByKOBbIE BOJIHBI, OHH BOCIIPHUHHUMAIOTCS
YXOM U MpeoOpa3yroTcs B yX€ B HEPBHBIE UMITYJIbCHI.

3. B HaydyHOM 3HaHHMHM 3BYK paccMaTpWBaeTCs Kak KoJeOaHWs 9acTHI] B YIPYTUX Cpenax,
pacrpocTpaHstomuecs B (OpMe IPOAOJBHBIX BOJH, 4YacTOTa KOTOPBIX JISKUT B Ipenelnax,
BOCIIPUHHUMAEMBIX YEJIIOBEUECKHM YXOM, T.€. B cpeareM oT 16 go 20000 I'p (1 I'm — 1 xonebanue B
CEKYH/IY).

4. 3ByK NOpOXIAeTCs MEXaHWYeCKMMH KojeOaHusMu. OIHAKO uid TOro, 4ToObl 3TH
KOJIEOAHUsI CTajlu CIBIIIHBL, OHU JOJDKHBI IPOMCXOOUTh B KaKOM-HUOYyAb cpene: BO3AYXE,
AKHUJIKOCTH WM TBepAOM Tene. biaromaps cpene 3Byk KoyleOaHUH MOXKET JIOCTUYb yXa CIIyIIaTels.
Konebanuss mMoryt ObITh IpaBMIIBHBIMH, TO €CTh, JPYTMMH CJIOBaMH, OOBEKT CO3/1aeT B Cpele
BOJIHBI, CIIEAYIOIIME 4Yepe3 CTPOro OIpEeJeSICHHbIE BPEMEHHbIE HPOMEXYTKH. B 3ToM ciydae
pe3yJabTaTOM SIBJIS€TCSI MEIOAUYHBbIA 3BYyK. OnHako, eciu KojeOaHUs HeNpaBWIbHBIE, TO MX
BO3/ICHCTBME HAa HAIM YIIM JOCTaBJSeT ropa3fo MEHbIIE YAOBOJIbCTBUA. 3BYK, SIBISAIOLIMHACA
pe3yNIbTaTOM MOA0OHBIX KOJIeOaHuil, Ha3biBaeTCs myMom™®,

5. 3ByKOM Ha3bIBalOTCAd MEXaHUYeCKue KojeOaHHsl BO3[yXa, BOCIPUHMMAaeMble OpraHamu
ciyxa. Bo3nyx BuOpupyer - ObICTpo KojeOnercst B3aJ-Blepel - MpH JBUXEHUU B HEM JIOOOro
obobekta. Hampumep, ynmapsss B OyOeH, Mbl 3acTaBisieM BHOPHpPOBATh TYro HATSAHYTYIO KOXY,
KoJIeOaHUsI KOTOPOM NepefaroTcsi MOJIEKyJlaM BO3[ayXa. B Bo3/yXe BO3HUKAIOT 3BYKOBBIE BOJIHBI,

CIBIIIIMMBIE HaMHu. Benuumna 3BYKOBBIX BOJIH NOAAACTCAd H3MCPCHHUIO — YEM OOJIBIlIE OHHU IIO

16 [To matepuanam JleTckoii sHIMKIONE MH https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHus or 00beKTa 3By4aHUs! BOJIHBI TEPSIOT CBOIO CHITY,
TI03TOMY MBI TLIOXO CIIBIIMM 3BYKH Ha GOIBIIOM PAaCCTOSHUH ',

6. 3Byk — ¢Qusuueckoe sBIEHHE, MPEACTABIAIONICe COOON pacIpoCTpaHCHHE B BHJIC
YIIPYTHX BOJIH MEXaHMUECKHX KOJNeOaHuii B TBEPIOM, sKuIKOM 1M ra3000pasHoii cpene’®.

3aoanusa:

1. HazoBuTe, 0 4eM roBOPUTCS B KAXKAOM (pparMeHTe TEKCTA.

2. OObBsicHHTE, KaKasl TI1aBHAS MBICIb 00BEIUHACT 9TH (PparMeHThI TEKCTA.

3. HazoBure, 4TO HOBOTO BBI Y3HAIH U3 TEKCTA.

4. HaiimuTe B KaXIOM (pparMeHTe TEKCTa OOIIUE CIO0BA, KOTOPHIE XapaKTEPU3YIOT (pU3nde-
CKOE SIBJICHHE — 3BYK.

5. [Ipunymaiite Ha3BaHHE OOILIEMY TEKCTY.

6. ChopmynupyiiTe BOMpOCHl K OOIIEMy TEKCTy, KOTOpble HauMHAIOTCA cloBaMu: «YTo?
I'ne? Kak?»

7. Haiigute B TEKCTE XapaKTEPUCTHKH MTPABHIBHOTO U HEMPABIIIEHOTO 3BYKA.

8. BeimenuTe B K&KIOM (parMeHTe TeKCTa KIIFOYEBOE CIIOBO, XapaKTEPU3YIOIIee 3BYK.

9. Omnpenenure Ha3HAUCHHE MTPEICTABICHHON HH()OPMAIIHH.

Tema 2. IlIym u e2o 6030eiicmeue Ha 4e1068eKa

Texcm 012 umenus

3ByK (3BYKOBasi BOJIHA) — 3TO BOSHMKHOBEHHE U PAaCIPOCTPaHEHUE KOJICOAHUI B KAKOM-TTHOO
BEIECTBE, OyIb TO BO3MAYX, XKUAKOCTh WM TBeproe Teno. Ecnu Obl Ha JlyHe OblaM KuBbIE
CYIIIECTBa, CIyX MM HE MOHAAo0micsa Obl, Tak Kak Ha JIyHe HeT armocdepsl, a B 0€3BO3IyIITHOM
MIPOCTPAHCTBE 3BYK HE PACIPOCTPAHAETCA.

W3nydaroT 3BYKOBBIE BOJIHBI KOJeOMIOIIMecs Tela: CTPyHa, KaMepToH (eclu MO HHUM
YIApUTh), TOJIOCOBBIE CBSI3KU YEJIOBEKA U )KUBOTHBIX, KPbLUIbSI HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTEpHU3yeTCs YacTOTOW W JUIMHOW BOdHBL. Korjga moj BammMm yxom
3yIUT KOMap, BBl CIIBIIIMTE 3BYKH BBICOKOH YacTOTHI, @ KOTAA TYIUT IIMENb, TO CIBIIIMTE 3BYKU
HU3KOHM 4acTOTHI.

lonocoBoil ammapar 4ejoBeka, Kak W JIOOOW HCTOYHHK 3ByKa, IEpeJaeT HSHEPruio B
OKpY>KaIoIyI0 Cpelly, HO 3Ta 3Heprusi odeHb mana. IIpencraBere cede, YTO BBl Ha CTAJIMOHE, Il
oqHOBpeMeHHO roBopsAT W kpuyar 10000 uenoBek. M ecnu mpeBpaTuTh MOTOK DHEPTUHU ITUX
TOJIOCOB B JJIEKTPUYECKYIO, TO €€ €Ba XBaTHUT Ha JIaMIOYKy MAaJeHBKOTO JJIEKTPUYECKOTO

(I)OHapI/IKa. I[J'If[ YCUJICHUS €1a00ro 4ea0BEUYSCKOIo rouoca IMPUXOAUTCA NIPUAYMBIBATb PA3JIMYHBIC

17 111. Kounomu «Bomnbinast samuksioneaus [konparka». M.:Machaon, 2018, 256 c.
18 LTI Tonsamuna. 3ByK / ®usndeckas sHuuKIonemus : [B 5 1.] / T pen. A. M. TIpoxopos. M.: CoBeTCKast SHIMKIIO-
nemus (t1. 1—2); Bonbias Poccuiickas surmmoneaus (tr. 3—>5), 1988—1999.
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ycrpoiictBa. OOHUM M3 JIPEBHEMIIUX TAaKUX YCTPOMCTB siBisieTcss pynop. Celyac HCIONIB3YIOT
COBPEMEHHBIE aKyCTUUECKUE YCTPOUCTBA.

JlaBaiiTe ompenenuM, 4To Takoe IIyM, U y3HaeM KaK MOKHO Oolbie 00 3ToM (pu3mdeckoM
sBrieHuU. Ha OBITOBOM ypOBHE IIyM — 3TO 3BYK, HE HECYIIH mone3Hoi napopmanuu. J{ns arodoro
¢u3HMKa myM — 3TO KoJeOaTeIbHBIN MpOoIecc. 3aMep ypPOBHS IIyMa U3MEPSeTCs CIeHUaTbHBIMU
npubopamu — t1rymomepamu. COBPEMEHHBIM TEXHOJIOTHYHBI MHD COIEPKHUT MHOMKECTBO
HMCTOYHHUKOB IIIyMa. DTO: Pa3JIMYHBIC BHJIBI TPAHCIIOPTA, 3BYKH Pa0OThI KAKUX JIMOO YCTPOWCTB MU
o0opymoBaHUs, 3ByKOBas ammaparypa W Tak jaiee. BoT BapwaHTBI paclpeAeiicHUs IIYMOB IO
MPUPOJIC BO3HUKHOBCHHS: MEXaHUYECKHE — 3BYKH, BO3HUKAIOIIME TPU padoTe pa3IUIHBIX
MEXaHU3MOB; a’poauHamudeckue. Croma BXOIAT IIyMbl, BO3HUKAIOIIWE TPU B3JIETE CaMOJIETA;
TUAPABIWYECKHE. OTHU IIYMBI MBI CIBIIIMM TPU HEUCIPABHOCTSIX B POIHON BOJOMPOBOIAHOM
CHUCTEME: pE3KHH T[epernaj JaBleHHWs B CHUCTEME MOXET BbI3BaThb THAPOYAAP, KOTOPHIN
BOCTIPUHUMAETCSl KaK PE3KUM, HEMPUSTHBIA IIyM; SJIEKTpOMarHuTHbIe. Bo3HuUKaroT mpu pabote
YCTPOMCTB M TIPUCTIOCOOTICHHUH.

DOx0 — (u3MYecKoe SBIEHHWE, KOTOPOE 3aKIIYaeTCsl B TPUHATHW HaOIIOmarenem
OTPaXEHHOM OT NPENATCTBUHA BOJHBL JXO — 3TO TO K€ CaMO€ OTPAKEHHE, TOIBKO B 3epKalie
OTpa)kaeTcs CBET, a B cliydae dxa — 3ByK. J[F000e mpemsTCTBHE MOXKET CTaTh OTpakarejeM Jist
3ByKa. UeM pe3de, OTphIBUCTEE 3BYK, TEM 3X0 OTUéTimBee. Jlydle Bcero BhI3BaTh X0 XJIOMAHhEM B
nagomu. HU3kuil My»KCKOM rojIoc OTpakaeTcs MII0X0, @ BBICOKUM roJIOC 1aeT OTYETIIMBOE HXO.

3aoanusn:

1. Ha3oBHUTE MCTOYHHMKH 3ByKa, YIOMSHYTBHIC B TEKCTE, B TOM IMOPSJIKE, B KAKOM OHU B HEM
BCTPEUAIOTCA.

2. «Ay-y-y-y», - KpHUUM MBI , 320 1yMBIINCH B Jiecy. «UTO HaAphIBacHIbCA?» - OTBEYAET
HaM 9X0. OOBICHHUTE, MOJKET JIU TAKOE OBITH?

3. JlaliTe Ha3BaHUE OMBITY MO (PU3UKE MO €ro ONMUcaHuI0. [IpoBeaNTE 3TOT OMBIT.

Bo3bMuUTE TOHKOCTEHHBIN CTEKJISIHHBIM OOKall HA HOXKKE. XOPOIIIO BBIMOWTE PYKH C MBIJIOM.
3arem, cierka HaMOYUB YUCTON BOJIOM MAaJbIbl MPABOMl PyKH, MOCTaBbTE€ OOKaJl HA CTOJ, a JICBOM
PYKOI KpETKO JIEp>KUTE €ro 3a HOXKKY. YKa3aTelbHBIM MallblieM MPaBOd PyKH HAYHUTE BKPYTOBYIO
BOJIUTH 1O Kparo Ookana. Yepe3 HECKOIBKO CEKYH/] Bbl YCIBIIIUTE MEIOANYHBIN 3BYK. 3ByK HE Oyner
MIPEeKpaIaThCsl, TOKa BbI BOAUTE MalbleM IO Kparo Ookana. Eciu 3T0 y Bac ycrnemHo noiay4yuioch,
HaselTe B OOKal YHCTYIO BOAY, HEMHOTO HE JIOXOMs JI0 Kpasi, U MPOAOIDKANTE BOAUTH NaiblieM. Bl
YCIBIIINATE 3BYK HAMHOTO HIKE TOTO, KOTOPBIKA Obl1 6e3 Bombl. [Ipomomxkas KpyroBble ABIKEHUS
nanblleM, MMOCMOTPUTE Ha TOBEPXHOCTh BoAbl. Ha Hell oOpasoBanuch MaleHbKHE BONHBL OHU
MPOU3OILIN OT KOJEOMIOIIUXCS, 3ByYallluX CTeHOK Ookana. Termepb HaYHHUTE MOCTENEHHO YAASATh

BOAY MaAJICHBKMMU MOPHUAMU. 3BYK IOCTCIICHHO ITOBBIIACTCA, U CaMBbIil BEICOKHI 6yz[eT Yy nyCcTtoro
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CTaKaHa.

4. Ilpounraiite oTppiBOK u3 cka3ku Jx. Pomapu «J[KeIbCOMHMHO B CTpaHE JIKELIOBY.
Bo3moxHo 1 Takoe B AeHCTBUTEILHOCTH? OTBETHTE HA BOIIPOC CIOBAMU U3 TEKCTA JIJISl YTCHHUSI.

...On Habpan noanyio epyob 6030yxa, Kak 3mo 0enarm 0001a3bl neped NOSPyliCeHUeMm 6
800Y, CLONCUL PYKU PYNOPOM, UX KO pmYy, YmodObl 36K OECRpensimcmeeHHO NOulel 8 HYHCHOM eMmy
HanpaeneHuu, u npouzumenvHo Kpukuyi. byov na Mapce u na Benepe ocumenu, obnaoarowue
CIIYXOM, OHU, 8EpPOAMHO, yCIblulanu 6wl 2onoc [[cenvcomuno. JJocmamouno eam cKazamoe, 4Ymo
30aHUe NOWAMHYIO0Ch, CIOBHO NPOHECCs YUKIOH. Yepenuybl ¢ Kpbluiu U neyHol mpyobl CMbLIO0, KaK
NYWUHKY. 3ameM, HAYUHASl C 6EPXHE20 IMAdHiCd, CMEeHbl HAKPEHUIUCH, 3A0PONCATU U CO CMPAUIHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOJHASL PO8 U PA30pbI3eUEas 800Y 8 PA3HbIE CHOPOHDL. .. »

Tema 3. Booa. Ynukanvnocms 600bl

Texcm Ona umenus

OxkeaH, MOKPHIBAIOUINI OYTH BCIO Hally IJIAHETY, — 3TO Boja. Tyuu, obinaka, TyMaHbl — 3TO
TOXKE€ BoJa. beckpailHue JeasHble MPOCTOPbl APKTUKA U AHTAapKTHIBI, CHETOBBIE BEPIIUHBI IOP —
3TO TOXe Boja. Boja — camoe ynuBHTENBHOE BENIECTBO HA CBETE.

Cynure camu.

Bce Tenma mpu HarpeBaHUM pacIIMPSIIOTCS, IIPH OXJAXKIECHUM — CKuUMaroTcs. Bee, xpome
BOABL. bpocere TBEpABIN KyCOYEK CBHHIA B JKMIKWUN CBMHEL, U OH YTOHET, TaK KaK OH IUIOTHEE
AKHJIKOTO, KaK U MOJABIIAIOIIee OONMBIIMHCTBO APYrux BemecTB. A Bona? TBepaas Bojga — jel, UMeeT
IUIOTHOCTh MEHBUIE, MO3TOMY JIBIWHBI CIHOKOMHO IUIBIBYT IIO IOBEPXHOCTH pPekH. Pacmimpenue
BOJBI IIPU OTBEPACBAHHUH BBI3BIBACT PA3PYILICHUE TOPHBIX MOPOA. 3aTeKas ITHEM B TPEILMHBI CKall,
BOJZIa HOYBIO 3aMEP3aeT U OTAEISIET KyCKU MOPOJBI.

Bona sasnsercs xopomum TemonocureneM. [loatomy temnoe tedenue I'onbperpum Biauser
Ha noroay B EBpone.

Bona TpelyeTr orpoMHOro KoJMuYecTBa TEMJIOTHI Ul CBOEro ucmnapeHus. Bor mouemy tam,
IJie MHOTO BOJIbI, JIaKe MO/ NaJIAIIMMU JIydaMH COJHIIA ObIBaeT HE O4eHb kapko. Ecim Obl He 3Ta
0COOEHHOCTh BOJIbI, TO OJIMH 3a JIPyTUM BBICOXJIM Obl MEJIKHE BOJIOEMBI, JOXK/Ib UCHIApsICs Obl ele B
BO3yXE

HenapoM Bojga — €IMHCTBEHHOE BEIECTBO, IOJMYYMBUIEE OT YEJIOBEKA TAKOE MHOMKECTBO
umeH. TBepayto BOgy UMEHYIOT JIbJIOM, I'PaJioM, CHEI'OM, BOJIY B JKHJKOM COCTOSIHUM — COOCTBEHHO
BOJIOM, pOCOH, J10%/1€M, TYMAaHOM, a B Ta3000pa3HOM — ITApOM.

YacTuipl, U3 KOTOPBIX COCTOUT BOJA, PACIIONOXKEHBI OJIM3KO JPyr K Jpyry. Mexay HUMH
JEUCTBYIOT CWJIbI NPUTSDKEHUS M OTTaIKMBaHMs. VIMEHHO M3-3a JEWCTBUS CUJI OTTAJIKMBAHMS BOJA

SBIIIETCA HeCXKHMMaeMou. TakuMm e CBOMCTBOM OGJ'I&)I&IOT APYTUC KUAKOCTH.
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3aoanusa:

1. [IpoBenute ombIT 1o onucaHuio: «IloBegeHne AByX Kareib.

IToaroroBbTe Ul 3TOrO ONBITA CTEKJISHHYIO IUIACTUHKY. XOpOILIO €€ BBIMOWTE MBLIOM H
Terion Boaou. Korma oHa BBICOXHET, TIPOTPUTE OAHY CTOPOHY BATKOM, CMOYEHHON B OJEKOJIOHE.
Huyem noBepXHOCTH HE KacaliTech, OEpUTE MJIACTUHKY TENEPh TOJIBKO 3a Kpasi.

Bozbmute kycouek miajkoi Oenoit OymMaru U HakamaiTe Ha HEro CTEapuH CO CBEYM, YTOObI
Ha HEM IOJIyYWIACh POBHAs INIOCKAasl CTEAPUHOBAs IIJJACTUHKA.

[Tonoxkute psiioM CTEApUHOBYIO U CTEKIISIHHYIO IUIACTUHKU. KamHuTe W3 MUIETKH Ha
KKy W3 HHUX II0 MaJ€HbKOW Karuie Boabl. Ha cTeapuHOBOM IJIACTHMHKE IOJIYYHUTCS IONyLIApHe
IMaMEeTpPOM HpHUMEpPHO 3MM, a Ha CTEKJISHHOM IUIaCTHMHKE Karulg pacTedercs. Termepp BO3bMUTE
CTEKJIIHHYIO IUIACTUHKY M HakJIoOHWTEe ee. Kamis yke M Tak pacTekyiach, a TElepb OHa IOTEYEeT
naneiie. JIpyras ke kamas OyzleT KararbCs IO CT€ApUHY IPH HAKJIOHAX IUIACTUHKUA B pa3HbIE
CTOPOHBI.

2. Ha ocHOBe yBHJICHHOTO ClIeJIaliTe IBa PUCYHKA: KAIUISA HA CTEKJITHHOM TUTACTHHKE U KarIs
Ha CTeapuHOBOW IiacTuHKe. OOBSICHUTE, YeM OTIMYAIOTCS JBa PUCYHKAa. Kakoil MOXHO clernarh
BBIBOI?

3. HaiinmuTe 1 mouepKHNTE JIMITHEE CIOBO B psimy. OObsSCHUTE CBOE peIlleHre: TYMaH, HHEH,
o0Iako, MblIb, TPaj, BOASHOM map.

4. Bemonuute paborty mo onucanuto. [Ipumymaiite Ha3Banue s ombita. JlaiiTe oTBeT Ha
BOIPOC, MPUBEACHHBIA B TEKCTE, BOCIOJIB30BABIINCH MPH HEOOXOAWMOCTH MHBIMU HCTOUYHUKAMU
nH(pOpMaITUH.

Haneiite 1o kpaeB BoAbl B cTakaH. HayHUTE OCTOPOXKHO OIMyCKaTh B BOAY KOMEWUKH: JIyYIlIe
BCET0, €CII OHU OyIyT COCKaJb3bIBaTh MO CTEHKE CTakaHa Ha JHO. PaHO WM MO3IHO BBl YBUIUTE,
YTO BOJIAa «BBLJIE3AE€T» U3 CTAKaHA U HE MepeauBaeTcs yepe3 Kpai... [Ipomomxkaite KuaaTb MOHETHI.
CkoJbKo UX OyZIeT BCEero B CTakaHe, IT0Ka, HAaKOHEII, BoJia He HA4YHET MepeTeKarh uepes kpait? Kakoit

BBIBOJI MOXKHO CACJIATh U3 3TOI'O ommITa’?

Tema 4. Yenekucnwiit 2az 6 npupooe u e2o 3HaveHue
TexkeT pJ1s YTeHUs
JlaBaiiTe pacCMOTPHUM CBOMCTBA BELIECTBA, C KOTOPHIM Ka)XIbIH U3 HAC BCTPEYACTCS KaXK bl
JeHb. OJTO yIIEKUCHbli Tra3. B ra3oo0pa3HOM COCTOSHMM OH CYyIIECTBYET HpPHU OOBIYHBIX
teMreparypax. OH COIEpKUTCA B BO3JYyXE, BBIAEISAETCS B IPOLECCE IbIXaHWUS JKUBOTHBIX U
pacteHuid. Ily3pIpbKH TMMOHAAA — TOT CaMbIH YIVIEKUCIIBIN Ta3.
IIpu MoBBIIIEHHOM JABJIEHUHU ATOT a3 MPEBPALIAETCS B )KUIKOCTh (KHJIKas yIekuciaora). B

MHUILIEBOM MNPOMBIINIJICHHOCTH HCIIOJIB3YCTCA KAaK KOHCCPBAHT H 0003HavaeTcs Ha YIAKOBKE IIOJ
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kostoM E 290, a Takke B KaUeCTBE pa3phIXJIUTENS TECTa.

[Ipu cunbHoM oxnaxaenuu (10 muHyc 78,5 rpamycoB llenbcusi) OH KpUCTauIM3yeTcs U
CTAHOBMUTCSI TAaK HAa3bIBAEMBIM CYyXHM JIbJIOM, KOTOPBIM IIMPOKO HCIOJIB3YETCS B TOProBilE AJIs
XpaHEeHHUs 3aMOPOKECHHBIX MPOAYKTOB B peprkepaTopax.

Vriekucplii ra3 He UMEET [IBETa U 3araxa. B 0OBIYHBIX yCIOBHAX OH HEe UMeeT U BKyca. OH
HE NOJ/IEP>)KUBAET TOPEHUE, TIO3TOMY €T0 UCIOJIB3YIOT B OTHETYIIUTEINSIX.

VIIeKUCIIbII Ta3 COEPIKUTCS B MOJIE3HBIX UCKOMIAEMBIX: yIIe, HEQPTH, TOp(e, N3BECTHSKE.

OCHOBHBIMU MCTOYHMKAMH YIJIEKHCIIOIO Tra3a, CBSI3aHHBIMU C JAEATEIbHOCTBIO YENIOBEK,
SIBJISIOTCSA:

* TPOMBILUIEHHBIE BBIOPOCHI, CBA3aHHBIE C TPOLIECCAMU CTOPAaHHUS;

* aBTOMOOWJIbHBIN TPAaHCHOPT.

3aoanusa:

1. BeinonHuTe ONBIT, CHAENaiiTe W  3alWIIMTEe BBIBOJA, BOCIOJB30BABILIKUCH IpPU
HE0OXOMMOCTH WHBIMHM HCTOYHUKAMHU UH(DOPMALIUN

3arnoNHUTe IUIACTUKOBYIO OYyTBUIKY BOJOW JOBEpPXYy U IUIOTHO 3aBUHTHUTE MPOOKY.
[TonpoOyiite cxath OyThUIKY. Temepb mompoOyiTe ckaThb OyTBHUIKY C ra3MpOBaHHON BOJOW MK
TMMOHanoM. UTo BbI 3aMevaeTe?

2. 3anoHUTEe TaOIHILY:

Ha3sanue Bemectsa I'ne ucnonn3yercs

VIeKucnei raz

Cyxoii nen

}KI/II[Kaﬂ YIUICKHUCJIOTA

Tema 5. 3emnsn, euympennee cmpoenue 3emnu. 3HAKOMCMEO ¢ MUHEPATIAMU, ZOPHOU
nopoooit u pyooil.

Texcmut 0151 umenus:

Texer 1

Bbl yxxe MHOroe 3Haere o crpoeHuu BceneHHOM, 0 JIBHWKeHUH TutaHeT BOKpyr ComHua.
OpHOM U3 3TUX IUIAHET SBIseTCs 3eMilsd. 3eMiisd — TpeThd IutaHera oT CoiaHIA, HO U €AMHCTBEHHA
noka riadera B COlMHEYHON cucTeMe M M3BeCTHOW BceneHHo#, Ha KOTOpOM MpOKUBAET pa3BUTAL
¢dopma xu3HU. MBI KUBEM Ha YHUKAIBHOHW IUIaHETE, TaK KaK Ha HEW €CTh BOJa. 3€MHbIE OKEaHBI
3aHuMarT npuMepHo 70% Bcell MOBEPXHOCTH, a B MIyOMHY yXonsaT Ha 4 kM. B xunkoit dopme
MpecHasi BoJia HAXOAUTCS B peKax, o3epax U B (popme arMocdepHOro BOASHOTO Mapa,

3emuist MHOTOCIOHA (pHC.1).
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BHemHuii cnoil mpeacTaBiieH

KOpou. Ero 3amonHsroT OKeaHU4eCKue

BHyTpEeHHEee CTpoeHue 3emnu

OacceliHbl M KOHTUMHEHTHI. 3eMHas

kopa 3aHumaer 5-75 km. HawuOonee

MaHTus IUIOTHBIE ~ YaCcTH  TPSYYTCS IO

‘ KOHTUHEHTaMH, a TOHKHE — IIOJ

. Apo 3emHan kopa .

: OKeaHaMH. Tenepp JaBalTe H3y4UM

cocTaB 3eMJIM 10 CJOSM: Kopa,
MaHTHS, SI7IPO.

3emHasi Kopa  COIEPXKHUT

TaKHMC DOJICMCHTBI KaK: KHCIIOpOA

(47%), xpemuuit (27%), amomunuii (8%), Pucyroxk 1

xene30 (5%), xanbiuit (4%), u o 2% maruus, kanus U Harpus. OHa co3/1aHa B BUJIE TUTAHTCKHUX
IJTACTHH, KOTOPbIE JBUTAKOTCS MO KUJKOM MaHTHH. [lanee, TommuHo B 2890 kM, pacmonaraercs
ManTHus. OHa IpecTaBlieHa CUIIMKAaTHRIMY ITOPOJIaMH, OOTaThIMU HAa MarHui U JKeJeso.

Brytpn 3emum pacnionoxkeHo sapo. MHTepecHO, 4TO OHO COCTOHUT M3 JBYX MOJOBHUHOK:
BHYTpeHHee (TBepaoe) ¢ paguycoM B 1220 KM OKpYKE€HO BHEIIHUM (KUAKOE — CIUIAB HUKENS U
xKenes3a) ¢ ToMmMHO B 2180 kM.

[Tmomane moBepxHoctu 3emiu coctarisier 510 072 000 kBagpaTHBIX KHIIOMETPOB. 13 Beei
3TOM miomanu Tojabko 29,2% orBeneno Ha 3emuto, a 70,8% moOKpbITEI BOmow. To ecTh, Ha
noBepxHocTh orBoAUTCS Jiniib 149 000 000 kBagpaTHBIX KUIIOMETPOB.

Bnepsoie maccy 3emuin ompenenui moriaHackuii gokrop H. Moakenun B 1774 rony. Ilo
pe3ysbTaTaM BBIUMCIEHUM, Macca IUIaHeThl cocTaBuia 5,879 cekCTUIUIMOHOB TOHH. B Hacrosiee
BpeMsI 3TOT IMOKa3aTellb COCTABIIACT 5,976 CEKCTHILIMOHOB TOHH (TIpuOau3uTeabHo 6-1024 Kkr).

PaccmorpuM coctaB 3emMHON KOpbl. CaMblii HWKHUNA CJIOM 3€MHOM KOpPBI COCTOMT W3
0azasibTa. JTO TEMHO-CEpbIii KaMeHb. BylkaHbl, u3Bepras JiaBy, BMECTe C Hel BBIOpAcChIBAIOT Ha
MMOBEPXHOCTh UMEHHO 0a3ajbT.

Crnenyromuii cioit — rpaHuT. DTO TBepHas ropHasl 3epHHCTasi MOPOJa, COCTOUT U3 KBaplia,
MIOJIEBOTO IITAaTa U CltoAbl. ['paHUTHBIN CI0M UMeeTcs TOJIbKO B TOW YacTH 3€MHOM KOPBI, KOTOpas
HaXoJIuTCs o MatepukaMu. [log MOPCKUM AHOM CJI0s TPAaHUTA HET.

Crenyromuii cioif — ocagouHble TOpHbIE MOpoabl. OHU CO3/AIOTCS MyTeM MpeoOpa3oBaHus
OpraHMuYecKkux BemlecTB. Hampumep, kaMeHb M3BECTHSK OOpa3oBaH M3 pakyiiek. K ocamodHbiM
MOpOAaM OTHOCATCS Yrojb, [JIMHA, IECOK.

[Mocneguuii cmoit —3emus. Jla, Ta camas 3eMisi, KOTOpPYIO MBI oOpa0aTbiBaeM B HalexkJe

NOJTy4YHUTh Ooratslii ypoxkaid. TommuHa 3eMHOMN Kopbl kojebnercs oT 5 10 70 kM.
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3aoanua:

1. 3anonHuTe TAONMILY, UCTIONB3YS HH(OPMALINIO, COIEPIKAILYIOCS B TEKCTE.

Hazsanue CJIOCB, U3 KOTOPLIX COCTOUT 3emirs Kakune xumMu4ecKue 31eMeHThI COOCPIKUT

2. IlpuaymaiiTe 3arojIOBOK TEKCTA.

3. Bemonnute nBa pucynka. Ha ogHOM m300pa3uTe CTpOCHHE 3€MHOM KOPBI (CIIOM) IMOJ
OKEaHOM, Ha BTOPOM — CTPOEHUE 36MHOM KOpBI Mojl MarepukoM. OObSICHUTE, KaK OyIyT OTINYAThCS
PHUCYHKH.

4. Ha3zoBwuTe, KaKHe BEIIECTBA U3 COCTaBa 3€MHOM KOPBI M JUISl YETO MCIONB3YET YEIOBEK B
CBOEH KU3ZHEIECATEIBHOCTH.

5. Kakue moHATHS U3 TEKCTa, OTHOCAIINECS K CTPOCHUIO 3eMJTH, BaM YK€ ObLTH U3BECTHBI.

6. HasoBute u3 Texcra TPHU NMOHATHA, C KOTOPBIMU Bbl BCTPECTUIIUCH BIICPBLIC.

Teker 2

B npupone HacuuThIBaeTCS OrpOMHOE KOJIMYECTBO MUHEPATIOB U TOPHBIX mopox. [l Toro,
9TOOBI TMOOJMMIKE TIO3HAKOMHUTCSI C HMX MHOTOOOpa3HBIM MHPOM, COBCEM HE 00sS3aTelIbHO
OTIPABIATBCA B IIOXOJ IO TOPHBIM CHUCTEMaM WM paBHUHAM. COBPEMEHHOMY 4YEJIOBEKY
JOCTATOYHO ITPOCTO MPOTYIATHCS 110 POJHOMY I'OPOLY ¥ BHUMATEIIBHO OITISIIETHCS BOKPYT.

Joporu, 3maHusA, CTAaHIIMM METPOIOIUTEHA, YKCIOHATBI XyHNOKECTBEHHBIX MY3€€B — BE3JC
MOYKHO OOHapyKUTh TOPHBIE MOPOJBI U MUHEPAJIbl. B crenuann3upoBaHHBIX MUHEPAIIOTHYECKUX U
T€OJIOTUYECKUX MY3€sX MOXKHO TOJYyYUTh IIIyOOKHE 3HAHUS IO TEOJOTMH M OJHOBPEMEHHO
NOJH000BATECS KPACOTOW PEAKMX IPUPOAHBIX 3KCIOHATOB. HauHeM ¢ MMHepPasoB — NPUPOIHBIX
o0pa3zoBaHMii, 001aJaOIUX OTHOCUTENIBHO MPOCTHIM M OAHOPOJIHBIM CTPOEHUEM. MHUHEpaIorus —
Hayka O MHMHEpajax — OJHA U3 JIPEBHEMIINX IE€OJOTMYECKUX HAayK. MHp MHHEpaOB HACTOJIBKO
MHOTOJIMK, YTO CYyIIECTBYET HEOOXOOUMOCTh B HMX KIACCU(PHUKALMU 110 pPa3sHbIM IPHU3HAKAM.
MuHepansl, COCTOSALIME U3 OJHOTO XMMHUYECKOIO 3JI€MEHTA, HAa3bIBAIOTCA «CaMOpOAHbIey. Bce BhI
NUIIEeTe WIM pUCyeTe NPOCThIMU KapaHjaamaMmu. I'pucdens y HuUX chenaH U3 MuHepana rpadur.
Xumnueckas ¢popmyna 3toro mudepana — C. Taxoii xe (opmynoit obnanaer MuHepa, 3a MHOTHE
CTOJIETUS CTABIIWI MOMYJISIPHEUIIIMM U JOPOTUM JIParolieHHbIM KaMHEM. DTO MUHEpal ajimMas!

K cnenyroowmeil rpynmne — OKCHIOB M THIPOKCHUIOB — OTHOCUTCA OAMH U3 CaMbIX
pacrpocTpaHEeHHBIX B 36MHOI KOope MUHepasioB — KBapll . KBapiy jierko HailTu Ha Oepery peku wiu
o3epa, OOHapyKuUThb B Kyde CTpoUTeNlbHOro meOHs. Ho 3TOT HeB3pauHblid, MpO3pauyHbId HIU
MOJIOYHOTO I[BETa «KaMyIlIeK» HMeeT Oosee 15 pa3sHOBHUIHOCTEH: HUCKpALIMICS aBaHTIOPHH,
CJIOMCTBIN TONTyAparoleHHbIN arat, (HOJETOBbII aMETUCT, peadallnil nmpo3pauyHeHnil ropHbIi
XpycCTaib, YEPHbIM MOPHOH, IIpa3eM I'yCTOIO 3€JI€HOr0 OTTEHKA, ABIMYATHINA PayXTOIla3, JTUMOHHBIN
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MOJYAPArOUEHHBIA LIUTPUH WM HANOMUHAIOMIMM I71a3 KOUIKM KOIIAYui I7a3. BoJbIIMHCTBO M3
Pa3HOBUAHOCTEM KBapla OTHOCATCA K IIOAEJIOYHBIM WJIM IONYAPAaroleHHBIM KaMHSAM U
HCIIOJIB3YIOTCS B FOBEIIMPHOM JIEJIe.

K rpymnre okcumoB OTHOCHUTCS MUHEpaJ, CIOCOOHBIN 3aCTAaBUTh CTPEJIKY KoMmIaca, OemeHo
BEpPTETbCS IO Kpyry. OTO MHHEpaJl MarHeTUT WM MArHUTHBIA Jkene3HsK. OCOOHSKOM B
KJacCU(UKAIMA CTOST OPraHWYEeCKHe MHUHEpasibl (KaJIbLUT), JIMIIEHHBIE KPUCTAJUTMYECKOH
CTpyKTypbl. K HUM OTHOCATCA KEMUYr M SHTapb. JKeMuyr — 3TO €IUHCTBEHHBI U3 HOBEIHPHBIX
MaTepHajoB, OOpa3yIOUIUICS B TeJe MOJUIIOCKOB M BIIOJHE BEPOSTHO, OAWH W3 JAPEBHEHUIINX
KaMHEH, UCII0JIb30BABIINXCS B KAYECTBE YKPALLICHHUS.

Jpyroit MUHEpAJI 3TOM I'PYNITBI UMEET MHOTO MO3THYECKUX HAa3BAaHUW — «TOPSALIUN KAMEHbY,
«J1ap COJHIIA», «CIE3BI MOpsA». JTO SHTAph WM HMCKoMaeMas cMmoja. B kamisx sHTaps MOXHO
OOHapyKUTh Yellyro pbl0, 0aboyek W JpeBHMX XKYKoB. M3 sHTapss Obulia BBINOJIHEHA OTJIENKA
JIEreH1apHoi SIHTapHON KOMHATBI B JIETHEH PE3MICHLMU POCCUHCKMX ummeparopoB B Llapckom
Cere.

Kak e omnmuuuth oauMH MHHepan oT Japyroro? B stom Bam mnomoryt ocoOsble
JMarHOCTUYECKHE TMPU3HAKU: BHEIIHUN BHUJ MUHEpaja, €ro IBeT, OJlecK, TBEPAOCTh M JIpyTHe.
OcoOBIX CBOICTB MM AUAarHOCTUYECKUX MPU3HAKOB y MUHEPAJIOB JAOBOJILHO MHOrO. [103TOMY MBI
PaccMOTPHUM TOJIBKO T€, KOTOpPBIE JIETKO OIpEeNeuTh, HE 00Nadas CleHUalbHBIMU 3HAHUSMHU B
MHHEPAJIOTHH.

Bo-nepBbix, nper. llBer mMuHepasa — mepBoe, 4uro Opocaercs HaMm B Tia3a. Hekoropeie
MHHEPaJIbl MOTYT UMETh IMOCTOSIHHBIN LIBET WJIM OTTEHOK, JPYTHE — MEHSIOT €r0 B 3aBUCUMOCTH OT
npumeceil. Hanpumep, KuHOBaph Bcerga KpacHas, a cepa — UMEET KeThle OTTeHKU. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIOIUMCS IBETOM MOXXHO OTHECTH YK€ YHOMSIHYTBI HaMu KBapl. MHOrum
W3BECTHBI AParoleHHble KAMHU — KpacHBINA pyOuH, CUHUII candup.

He oOmamas croenuanbHbIMM 3HAaHUSIMM MOXKHO OIPENENIUTh TBEPIOCTh MHUHepaia.
N3yuaembrii MuHepan nub0 Lapamaercs 3TajJOHOM U TOTAAa €ro TBEpIOCTb HUXKE, MO0 He
LapanaeTcsi 1 TOrjia ero TBepJOCTh BbILIE 3TajoHa. HaumeHee TBepblil B 1IKaJle — MUHEpaJl TaJIbK,
caMblil TBepAblid — anmMa3. Hanpumep, ucnbiTyeMblii MUHEpPaJl LapanaeTcsl TOna3oM, a caM Liapanaer
amatuT. 3HAYUT, HAll MUHEpal MUMEET TBEPAOCTb, aHAJIOTHYHYIO WM ONW3Kyro kBapuy — 7. s
oTpenieyieHHs] TBEpAOCTH MHUHEpajga COBCEM He 00S3aTebHO UMETh 3TAJIOHHYIO IIKAly TBEPAOCTH.
MoOXHO BOCIIOJIB30BaTbCsl TEM, YTO «IOA pykKoi». Horore Ha pyke mmeeT TBEpAOCTb 2, MeaHas
MOHeTa — OoJee 3, cranbHOl HOX — Oolee 4, cTekino — Oolee 5.

HexoTopble MUHEpabl UMEIOT BKYC (CHUIIBBHH), Ipyrue — ropsr (cepa), TpeThbU — IUIaBATCS U
U3/IAI0T NP 3TOM NPHUATHBIN 3amax (SHTaph). YeTBepThle — pacTBOPAIOTCS B BOJE (TaJMT), HATHIE —

KOBKHUC (30J'IOT0) n T OHpCI[C.HI/IB OCHOBHBIC OHWAarHOCTUYCCKUC IIPU3HAKK MHHCpAJIA, B
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Z[aJIBHeﬁHJeM MOXHO BOCIIOJIB30BaTHCA CHpaBO'-IHI/IKaMI/I-OHpGI[GJII/ITeJISIMI/I MI/IHepaHOB )41 FOpHBIX
MOpOJI, YTOOBI Y3HATH €T0 Ha3BaHHUE, OCTANILHBIC CBOMCTBA U 001aCTH MIPUMEHEHUSI.
3aoanua

1.3anonauTe TAOMUILY, UCTIONB3YS MATEPUAT TEKCTA. B KIETKaX CTaBATCS 3HAKH «T» H «-»

HasBanue Berpeuan He Bunen vu Caplan V3nan Hpasurca
MUHEPAJIOB — TaKou pasy Ha3BaHUE CEerofiHs Ha3BaHUE
Pa3HOBUAHOCTEN MHHEpAI
KBapLa

2.3anonHuTe TaONIUILYy, UCTIOIB3Ys MH(OPMAIIUIO U3 TEKCTA

HasBanue rpynisl MUHEPAIIOB [Ipumepsl MuHEPAIOB, CaolicTBa 3TUX MUHEPAJIOB
OTHOCSIIMUXCS K IpyIIe

«CaMOPOAHBIC)

OKCHJIOB U TUJIPOKCUIOB

OpraHu4eCKUc MUHEPAJIbI

3.CocraBbTe AITOPUTM ACHUCTBHI JJIs ONIPEAECIEHUS TBEPAOCTH MUHEpAa.

4. Pemmnte 3amaqy: Mmeercs obpasen munepana. OH 1japamaercsi CTeKJIOM, HO caM I1apamnaeT
MEIHYI0O MOHETy. B kakux mpenenax HaxoOIWUTCS 3HAYEHHE €ro TBEPAOCTH. TBepIOCTb MeTHOM
MOHETHI M CTEKJIa Hailu B TEKCTE.

5. 3amumuTe Ha3BaHUS TOPHBIX MOPOJ, KOTOpPhIE MCHOJIB30BAIHMCH IPU CTPOUTEILCTBE B
MockBe, B TOM MOpPSAKE, B KAKOM OHH IPUBEICHBI B TEKCTE:

Munepanbl cjaraloT ropHble mopoabl. UYToObl MO3HAKOMUTBCS C TEM, KaK YEJIOBEK
WCIIONIb3YEeT TOpHBIE IOPOABI, COBEPIIMM HEOONBIIYI0 3KCKypcuio Mo cronuie Poccuiickoit
Oenepannu — ropoxy MockBe U BHUMATEIbHO IIOCMOTPUM 110 CTOPOHAM. ABTOMOOMJIbHBIE TOPOTH
ropojia MOKPBITEl ac(anbTOM, KOTOPBIH MPOU3BOIUTCS U3 CMECH OUTYMOB C TPaBHEM M IIECKOM.
I'paBuii, nmecok — 06MOMOUHBIE OcafoYHbIe TOpHBIe mopoAbl. [Iporynsemcs no KpacHoii miomanu.
Ona BbIMOIIIEHA JAMa0a30M — BYJIKaHUYECKOM TOPHOM MOPOJIOH, MO COCTaBy OIM3KOW K 0Oa3aibTy.
benokameHHble Xpambl CTOJNHIBI TMOCTPOCHBI M3 M3BECTHSKA — OCAJ0YHOM TOPHOW MOPOJIBI
XUMHYECKOT0 WJIM OPraHUYECKOro mpoucxoxaeHus. [locTaMeHThl TaMsITHUKOB, HAOEPEKHBIE PEKU
MOCKBBI, ITOKOJM 31aHUN U TIOJBI HA MHOTUX CTaHIUSAX METPO BBITIOTHEHBI U3 KUCIIOH, TITyOMHHON

MarMaTu4eCcKou nopoAbl 'paHUT p83H006p8.3HLIX OTTCHKOB U TCKCTYP.

Tema 6. Ammocepepa 3emnu

..Ammocgpepa oocusnsem 3emnro. OkeaH, mops,
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peku. Pyuvbu, pacmenus, srcusommvle, ueniogex — 6ce
Jrcueem 6 ammocgepe u oOnacooaps eu. 3emis
niagaem 6 6030YUHOM OKeane, e20 60JIHbL OMbIBAION
KaK GepuiuHbl 20p, MaK U UX HOOHONCUS, a Mbl
JrcuseM Ha OHe IMO020 OKeaHd, CO 8Cex CHOPOH UM
oxXsaueHHvle, HACKBO3b UM NPOHUKHymuble... He xmo
uHoU, Kak ammocghepa NOKpvleaem 3eieHblo Haull
NOJIAL U JIyea, NUMaem U HeXCHblll Y8emoK, KOmMopbim
Mbl IH00YeMcsl, U 2POMAOHOe, MHO208EKOB0E Oepeso,
3anacaoujee pabomy CONHEYHO20 yYd, HUMOObl
omoams HAM ee 8NoCIe0CMEUU. ..

K.®nammapuon

Texcmul 01 umenus:

3emnst okpyxkeHa artmocdepoit. D10 armocdepy K. @mammapuoH Ha3BaJll BO3IYIIHBIM
okeaHoM. [lo cBoeMy CTpPOEHHIO BO3AYIIHBIM OKEaH HAallOMUHAET J0M. Y HEro TOXE€ €CTh CBOU
«ATaAXKU.

[TepBriit «3Taxk» — Tpomocdepa. DTOT CIOM HpocTUpaeTcd, B cpeaHeM, a0 11 kM Hapg
YPOBHEM MOpSI, U TEMIIepaTypa B HEM NAJA€T C BHICOTOM.

Bropoit «3Tax» — crparocepa. OH pacnonaraercs mexay 11-m u 55-M kM Hajg ypoBHEM
MOps. 3/1eCh LAPCTBO CTYXH C MPUOIM3UTENILHO MOCTOSIHHOM Temmeparypoit 40 rpaaycoB HUXKe
HYJIS.

Tpetuit «aTax» — Mme3ocepa. ITOT CIOH 3aHUMAET TPOCTPAHCTBO MEXKAY S5-M U 80-M KM
OT TMOBEPXHOCTH 3eMiid. Bo3ayX 37ech CHIBHO pPa3pekeH. XapaKTepU3yeTcsl MOHMKEHUEM
TeMrmeparyphl ¢ BeicoToi; MakcumyM (0°C) TemmepaTypbl pacofioKeH Ha HUKHEH TpaHUIle, IMOCe
4ero Temiieparypa HaduHaeT yosiBath 10 —70° i —80°C .

YetrBepThlid «dTax» — TepMocdepa. Bo3nyx emnie cuiibHee pa3pekeH. 3/1eChb HEBUIAHHAS
xapa — 1000-2000 rpamxycos Llenbcus.

[Tareiii «aTaX» — 3K30cdepa, T.e. BHEIIHASA 00oouka arMocdepsl. Beicora storo cios 500-
600 kM. Boznyx 31eck pa3pekeH ele cuibHee, ueM B TepMmocdepe. Temmneparypa Bo3ayxa, Kak U B
Tepmocdepe, 37ech BBICOKA U MPOCIEKHUBAETCS cIa0blil pOCT TeMIepaTypbl C BBICOTOM.

Mpl KuMBEeM Ha JHE BO3AYIIHOTO OKeaHa. BcienctBue cBoeil TSKECTH BEpXHHE CIIOU
BO31yXa, MOAOOHO BOAE B OKEaHe, NaBAT Ha HIDKHHUE CIIOM U CKHUMAIOT MX. Bo3mymiHbiii cioi,
MpUJIeraromuii Kk 3eMiie, UMeeT HauOONbIIYI0 TUIOTHOCTh. Bce Tena, Haxonsmmuecs Ha 3emie,
WCIBITHIBAIOT JaBieHue Bcel armocdeprl. Ero HaspiBatoT aTtMocepHBIM  JTaBICHHUEM.
ATMocdepHOe AaBlIEeHUE YMEHbIIAETCS C BbICOTOW. Tak, aTMocdepHOe NaBlieHHE Ha BEPXHHUX
dTakax BBICOTHOTO 3/aHUSA MEHbBIIE, YeM Ha MepBoM HTaxe. J[ns u3MmepeHus armochepHOro

HAABJICHUA UCIIOJIb3YIOT HpI/I60pLI. O,Z[I/IH U3 HUX — 6ap0MeTp-aHep0H)1.
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3aoanusn:

1. IlpoBenure SKCrepUMEHT M MONpoOyiTe 00BsICHUTH Halmiomaemoe siBieHue «Boma B
MIEPEBEPHYTOM CTaKaHe» (pHC.2).

Haseiite B crakan Bomy [0
camoro kpas. Ilpukpoiite crakaH
JUCTOYKOM  IJIOTHOHW  Oymarm  H,
npuaepkuBas ~ Oymary  JIaJOHbIO,
OBICTPO TIEPEBEPHUTE CTaKaH KBEPXY
mHoM. Temepnr yOepute nanoHb. Boma
U3 CTaKaHa HE BBUIHETCS.

2. laBrienue aTMoc(epHOro

BO3/lyXa Ha Oymary OoJbllie JaBJICHUS

BOJbI HA HEC. HpO)IOJ'DKI/ITe MPECIIOKCHUEC CIIOBAMH M3 OMMMCAHUA SKCIICPUMEHTA: «B011a 3 CTaKaHa
HC BBUJIMBACTCs, ITIOTOMY YTO...»

3.3amonHuUTe TAOIUITY, UCTIONB3YsT HH(POPMAIIHIO, COICPIKAITYIOCS B TEKCTE.

PucyHok 2
HaszBanue cnoes, U3 KOTOPBIX Bricora cios Hax ypoBHEM Oco6eHHOCTH U3MEHEHUS
COCTOUT aTMOC(I)epa MopsA TEMIICPaTypPhI

4. TTpuBenuTe MpUMEPHI MPOSBICHUS aTMOCHEPHOTO IaBJIEHUs BOKPYT HAC.

5. [IpounTaiiTe TEKCT U BCTaBHTE MPOMYIIICHHBIC CIIOBA:

Haxomsice Ha BBICOKOM Trope, ajlblIUHUCTBI 3aBUHTUJIM KpPBIIKY IyCTOM IUIACTUKOBOM
Oytbuiku. Korja oHU COyCTHUINCh K HOAHOXKHUIO TOPbI, TO OOHAPYXWIHM, YTO CTEHKU OyTHUIKU
HEMHOTO CMSTHl M BJaBIIEHbl BHYTpPb. ByTbuika OblLla 3aKkpbiTa, U TeMIEpaTypa BO3IAyxa B Hei
ocTaBaJlach ITOCTOSTHHOM, CJIe/I0BaTeIbHO, JaBICHNE BO3AyXa B OyThUIKE HE MeHsU10Ch. CHapyXu Ha

OyTBUIKY JelCTBOBAJIO nasieHue. [lo mepe cmycka ¢ ropsl

JaBJICHUC 1 IIOCTCIICHHO CXKHUMAJIO CTCHKH 6YTLIJ'IKI/I.

Tema 7. Ynukanvnocms nianemul 3emis. Ycinoeus 011 CyuieCmeo8anus Hcu3Hu Ha
3emne. Ceoiicmea Hcugvlx Op2anu3IMos
«Bce mvl naccasxcupvl 00Ho20 Kopabis no umeHu
3emna, a 3nauum, nepececmsv U3 He20 NPOCMO HEKY-
0a. Bom nouemy 6ce dwcumenu nianemol OOJNIHCHYL
coobwa cnacamu c80tl 0OUULL OOM»

Amnrtyan e CenT-OK310n€pU
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Bonpocewl ona oocyycoenusn:

— CorunacHsl 11 BbI ¢ (hpariy3ckum mucatenem? [Touemy?

— O 4éMm 3acTaBiIsIeT 33 {yMaTbCs 3TO BHICKA3bIBaHUE?

— Kakue nmpobnembl, KOTOpbIe TPEOYIOT OT JIFOJeH HEOOXOIMMOCTH «CHacaTh CBOM OOIIHiA
IIOM», BBI MOYKETE Ha3BaTh?

— [louemy 370 BbICKa3bIBaHHE cTajio anurpagom 3anarusa? O yuem Oyaem roBoputh? BaxHo
JIY 3TO IS Bac, mouemy?

Texkcm 0ns umenus:

YHUKaIbHOE Pa3HOOOpa3ue MOBEPXHOCTH 3€MJIM MPOSBISETCS HE TOJBKO B YEepPEIOBAHUU
BOJIBI M CYIIA. 3eMHasl TIOBEPXHOCTh — OFPOMHAsT MO3aWKa M3 TUTAHTCKUX PAaBHUH M BBICOKHX TOD,
HEMPOXOJUMBIX JICCOB U ITyCTBIHB, OOJIBIINX TOPOJIOB M HE OCBOCHHBIX YEIIOBEKOM IPOCTPAHCTBR.

Ha 3emne BoiiensitoT 4 npupoaHble 000T0YKH:

Jlutocdepa — tBEpaas odonouka 3emsid. COCTOUT U3 36MHOM KOPBI U BEPXHEH YacTH MaH-
THH.

I'mapocdepa — Bognas o6onouka 3emnu. E€ npunaro nenmuts Ha MUpOBOM OKeaH, KOHTH-
HEHTAJIbHBIE ITOBEPXHOCTHBIC BOJIBI M ITOI36MHBIE BOJIBI.

AtMocdepa — ra3oBas 00010YKa, OKpYIKaroIas MiiaHeTy 3emitro. BHyTpenHss e€ moBepx-
HOCTb MOKpPBIBAET ruapochepy U YaCTUYHO 3€MHYIO KOPY, BHEUIHSA TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMHYECKOT'O ITPOCTPAHCTBA.

Buocdepa — obonouka 3emin, 3acenéHHas KUBBIMH OpPraHU3MaMU, HAXOMSIIAsICS IMMOJ UX
BO3JICHICTBUEM U 3aHSTAas MPOILYKTAMU UX KM3HEIEATEIbHOCTH.

I'maBHasg ocoGeHHOCTH 3eMJIM — TO, YTO OHA SBISETCS MJIAHETOW KU3HU. 37IECh CIOKUIUCH
HE0OXO0JMMbIE YCIIOBUS JJISl CYIIECTBOBAHMSI dKUBBIX OPraHU3MOB:

— arMocdepa 3eMiu IPOMyCcKaeT JOCTaATOYHOE KOJMYECTBO COJTHEYHOTO CBETA;

— HEBHMJIMMOE MarHMTHOE I0JIe B HeJpax 3eMIIM 3allMIIaeT €€ OT BPeIHOr0 KOCMUYECKOTO
U3ITy4eHUs;

— BOJa Ha 3emiie CYIIECTBYET B 3-X COCTOSIHUSX: ra3000pa3HOM, TBEPIOM U KUIKOM;

— pacTeHus, BO3HUKIIKE Ha Ccylle 3eMJd, YBETUYMIN KOIMYECTBO KUCIOpoia B aTMocepe.

3aoanusn:

1. Odopmute nHGOPMAIIHIO, COACPKAIIYIOCA B TEKCTE, B BUAE TAOIUIBI WIH rpad-CXeMbl.

2. Kak BBl MOXKeTe MMOy4acTBOBaTh B OoXpaHe MUPOBOTO OKeaHa OT 3arpsi3HEHUSs, BeIb J0
onuxaitero mops 6osee 1000 kunomeTpoB? CocTaBbTe BOSMOXKHBIN TUIaH ASHCTBUIA.

3. BeienuTe OCHOBHYIO MBICIH B HHKENPEICTABICHHOM TekcTe. [Ipeanokure 3aroioBoK

TCKCTA:
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ConHile UrpaeT o4eHb OOJBUIYIO POJb B XKM3HU HAllCH ITUIAHEThl — OHO MCTOYHHMK CBETA U
teria Ha 3emte. COJIHIIE OCBEIIAET M COTPEBACT HAIIY IJIAHETYy, 0e3 3TOro He Oblia ObI BO3MOXKHA
’KM3Hb Ha HEH HE TOJBKO YeJIOBEKa, HO Jake MHUKpoopraHu3moB. COJHIE — TJIaBHBIA (XOTS U HE
CIIMHCTBEHHBI) IBUTATEIIb MPOUCXOISAIINX Ha 3eMIIe TIPOLIECCOB.

4. BcraBbTe NpOIYIIEHHBIE CIIOBA:

3nadenue arMocdepsl s )KU3HU Ha 3eMIIe:

- OT METCOPHUTOB U OITACHOI'O KOCMHUYCCKOI'O U3JTyYCHU,

= TCIIJIO B HOYHBIC YaChl,

- JKHUBBIC OpraHrU3Mbl H€O6XO)]I/IMI)IM JIA AbIXaHUA KUCJIOPOAOM;

- YIJIEKUCIIBIN a3 JUIsl TUTaHUS PACTEHUI;

- uepes COBEPIIAETCSI KPYTOBOPOT BOJBI.

5. CocTaBbTe BONPOCHI K CIEIYIOIIEMY TEKCTY.

XKusoit mup oueHb MHOrooOpaszeH. CylIEeCTBYEeT OKOJIO 2 MJH. BUAOB KHUBOTHBIX, OKOJIO
500 ThIC. BUJIOB pacTCHHIA, COTHH THICSIY TPHOOB, THICSYU BUIOB M €Ile OOJIBbIIE MTaMMOB OaKTe-
puii. MHorHe BubI enie He onucaHbl. CTPYKTypHAs CIOKHOCTh, THIIBI TUTAHUS, )KU3HEHHBIE 1TUK-
JIbl, UICTOPUYECKUN BO3pACT ATUX TPYII OPraHU3MOB OYEHb CUJIIBHO paznuyatorcsi. Ho Bce opra-
HU3MBI JJOJDKHBI UMETh HEUYTO 00I1ee, 9TO OTINYAIO Obl MX OT HEKUBOU MPHUPOJBL. ITO OOMEH Be-
IIECTB M DHEPIUU, CIOCOOHOCTh K Pa3MHOXKEHHUIO U Pa3BUTHIO, U3MEHYMBOCTh U YMEHHE MPHUCIO-

cabaMBaThHCS K YCIOBUSM CPEIbI.

6 kiacc
Tema 1. Teno u éewyecmeo. @opma, 06vém, naomuocme. Macca. Uzmepenue maccol me.
Eounuyvt maccwl

Texcm 0ns umenu:

Ou3MK1 HA3bIBAIOT (PU3MUECKUM TEJIOM WM MPOCTO TEJIOM 000U MpenMer. IT0 MOXKET
OBbITh YeNIOBEK, aBTOMOOWJIb, 3eMJIsl, OKpyXkaroliasi ee arMmocdepa U Aaxe TyMaH, 00pasyromuiics u3
BOJISSHOT'O Tapa Mpy KUTIEHUHU BOJIBL.

JIro6oe ¢usznueckoe TENO COCTOUT W3 OJHOTO MM HECKONIBbKHUX BellecTB. MHorna HasBaHue
BEI[ECTBA OTPaKaeTCs B Ha3BaHHUU TeJla: HAIPUMEP, Mbl TOBOPUM: «MEIHBII MPOBOJ», CTEKIISIHHBIH
CTakaH, MeTaJuIMyeckasi uma, (asHcoBas Tapenka, Pe3WHOBBIA MY, AokaeBas Karis. CBoiicTBa
... BelIeCTBa U3y4yaeT He TONbKO (U3MKa, HO U OIM3Kas K Hell Hayka XUMHSL.

Kaxnoe ¢usnueckoe Teno WM SBIEHHE XapaKTEPU3YETCS
o4 : onpeneleHHbIMU (PU3NYECKUMU BEMYHMHAMU. BOT HEKOTOpBIE MpPHUMEpPHI

(I)I/BI/ILIGCKI/IX BCJIIMYHUH: MaACCa, CKOPOCTh, O6’beM, BpEMs, TEMIICpaTypa,

'aa JUTUHA.
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[Tpu u3ydeHun Tel U SABJICHUN HEOOXOIUMO MPOU3BOIUTE U3MEPEHUS (PU3UUECKUX BEITHYMH.
Kaxnyo (usnueckylo BEIHYUHY H3MEPSIOT B OIPEICIICHHBIX €IWHUIAX, KOTOPBhIC HA3bIBAIOT
eNMHUIIAMU U3MEPEHUS NaHHOW BenmuduHbl. Hanpumep: ¢usnueckas BenuunHa — macca. Equnwuia
M3MEpEHUsS MacChl — Kmorpamm. [IpuMepHO Takyto Maccy MMEeT OJUH JIUTP BOJbL. ITO OCHOBHAS
eIMHUIIA M3MEpeHUs Macchl. ECTh eme He OCHOBHBIC: I'paMM, MUJUIMTPaMM, TOHHA, IEHTHEP.
Camblii IPOCTO#t CITOCO0 OMpeIeIeHUsT MacChl TeJla — B3BEIMBaHKE Teha (puc.3).

PucyHok 3 [Ipn B3aMMOAEHCTBUM TeJI, MMEIOIUX pa3Hyl0 MacCy, CHIIbHEE
M3MEHHUTCS CKOPOCTh TeJa, UMEIOIIETO MCHBIITYIO Maccy.

XapaKkTepuUCTHKON BeIIeCTBa SBISETCS (U3NYECKas BEIMYMHA IUIOTHOCTh. [LIOTHOCTB
BEIIECTBA PaBHA OTHOIICHUIO MACChl OJJHOPOIHOTO TeJla, COCTOSIIETO U3 STOTO BEIIECTBA, K 00BeMy
tena. C MIOTHOCTHIO PA3IMYHBIX TBEPIBIX, KHUJIKHX TET M Ta30B BBl MOXKETE MO3HAKOMHUTLCS TIPH
TTOMOIITH CTIeIIAATBHBIX TAOIHII.

Bonpocwt ona oocysycoenusn:

- O 4éM roBopuTcs B TEKCTE?

- Y10 HOBOTO y3HAIHU?

- I'ne m xorya BBI CMOXKETE BOCTIONB30BATHCS ATHMHU 3HAHUSIMHE?

3aoanusn:

1. ChopmynupyiiTe 0COOCHHBIE CBOMCTBA BOJIBI, ONTMUCAHHBIC B CICAYIOIMIEM TEKCTE.

Bonma — onHO M3 caMmbIX pacnpOCTpaHEHHBIX BEHIECTB Ha 3emMiie, OJJHAKO €€ CBOMCTBA BO
MHOTHX OTHOIIEHUSX SIBJISIOTCS UCKIIOUUTENbHBIMU. Hampumep, MiIOTHOCTh MOYTH BCEX BELIECTB
B TBEPJIOM COCTOSIHUU OOJblIlIe, 4YeM B KUAKOM. Bosia sBisieTcss BaXKHBIM UCKITIOUEHUEM — IIJIOTHOCTD
apaa coctaisier 0,9 OT MIOTHOCTH BOABI. DTO, Ka3ajioch Obl, Majgoe OTIMYME IJIOTHOCTHU JbJa OT
IUIOTHOCTH BOJIbI pa3pyllaeT rophl: MONaBIIasi B TPELIMHBI CKaJl BOAA 3aMep3aeT U, IPEeBPaTUBLINCH
B OoJiee «0OBEMHBINY JIe/1, pacIIUpPsIeT UX.

2. «JlomamnHss mabopaTopus.

Tpebyercs cpaBHUTH IJIOTHOCTh CaXapHOTO MECKa U IUIOTHOCTH PEYHOro necka. ONUIInTe,
Kakoe 000pyJIoBaHHE HEOOXOAMMO MJIsl MPOBENCHUS IKCIIEPUMEHTA, KaKhe JCHCTBHS BbI JIOJKHBI
BBITIOJTHUTbH, KAKHE U3MEPEHUS IIPOU3BECTH.

3. Beimumure u3 TeKCTa nepeurcieHubie GU3ndecKue Tena B Tabiuily. YKakuTe BeIIecTBO,

N3 KOTOPOIro COCTOUT KaKI0€ (1)I/I3I/I‘16CKOG TCJIO.

du3nyeckoe TeIo BemectBo

4. «BHuMaHue, cMepTeNbHbIH HoMep!» - Tak 0OBSIBIISIOT LIUPKOBON HOMEp, MMOKa3aHHbIN Ha

PUCYHKE. Ha caMom nu nene oH Tak omaceH? BrIckaxurte u O6OCHyfITC CBOE MHEHHUE.
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Tema 2. Cmpoenue seugecmea. Amomot u monexynvt. Mooenu amoma.
Texcm onsa umenua:
[Ipennonoxenue, 4TO BELIECTBO COCTOUT U3 MEJIFYANIINX HEBUIUMBIX ITIa3y YacTHUL, OJHUM
13 MEPBbIX BbICKA3all JpeBHErpedeckuil yueHslil Jlemokput. OH Ha3Baa 3TH yacTHIlbl aToMamu. Bee
OKPY’KaIoIMe HAC TeIa COCTOAT U3 aTOMOB.
ATOMBI 00BEIMHSAIOTCS B MOJIEKYJIbl. Ha pucyHke M300paXkeHbl MOZIENN MOJIEKY HEKOTOPBIX

BCIICCTB.

e

MoneKyna eodopoda MoneKyna Kucnopoda MoneKyna 800bi

Morekyna BOJIbl COCTOMT M3 ABYX aTOMOB BOJOpOJa M OIHOro aroma kuciopopaa. Ilpu
KOMHAaTHOW TemIeparype BOJOPOI M KHUCIOpOJ — rasbl. Bojma ke mpu KOMHATHOM TemIiiepaTrype
HAXOJIUTCS B ’KHUJIKOM U Ta3000pa3HOM COCTOSTHUU (BOASHOM map).

HNurepecno! Ecnum Bce Tena cOCTOSAT M3 MOJEKYNI, TO IIOYEMY Teja KaXyTcs HaM
CIUIOIIHBIMU? ONBITHBIM MOJATBEPKICHHUEM MOJIEKYISIPHOTO CTPOEHHUS BEIECTBA CTal0 OTKPBITHE
bpoyHoBckoro nBukeHus. MoseKylibl BellleCTBa HENPEPBIBHO IBUXKYTCS. MoOseKysbl BelecTBa
MIPUTATUBAIOTCS M OTTAJIKUBAIOTCA APYT OT Apyra. B razax Monekyssl HaXOJsaTCs JIPYT OT Apyra Ha
pacCTOSIHUSIX, MHOTO OONBIIMX pa3MepoB CaMHX MOJEKYyd. B KHUAKOCTSIX U TBEPABIX
KPUCTAJUTMYECKUX TeJaX — Ha PACCTOSIHUAX, CPAaBHUMBIX C pa3MepaMu Moniekyil. Ho B TBepabix
TeJaxX pacloNoKeHHWE MOJIEKYN YMOpPsIOUeHHOe, a B ra3ax M KUAKOCTIX — Oecrmopsaodnoe. ['a3
3aHMMAaeT BECh MPEIOCTABICHHBIN eMy 00bEM.
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B nauane 20-ro Beka yuyeHble€ yCTAaHOBHWJIM, YTO aTOM SBIJISIETCSI COCTABHBIM: B HEM €CTh
Ype3BbIYANHO MaJIO€ aTOMHOE SIAPO, BOKPYT KOTOPOTO ABUKYTCS 3JEKTPOHBI.
/ \ B nanbHeleM BBIACHWIOCH, YTO U aTOMHOE SIIPO — TOXKE COCTABHOE:
OHO COCTOMT M3 IPOTOHOB U HEUTPOHOB. Mozenb aToMa BOJOPOJA BBIIVISINT
TaK: B IIEHTPE aTOMHOE SApO, BOKPYI HEro IO OpOWTE BpallaeTcs OAUH
\ / 3NEeKTPOH (puc. 4). ATOMBI pa3JIMYHBIX BELIECTB UMEIOT Pa3HOE CTPOEHUE.
PucyHok 4

3aoanusn:

1. YtoOBl MOXXHO OBLIO YBHJIETH MOJICKYITy Macjia HEBOOPY)KEHHBIM TJIa30M, €€ IMPHIILIOCH
OBl YBEIMYNTh B MWUTHOH pa3. Kakum ObI cTanm TBOW pOCT, €clid Obl Thl YBEIMYMUJIICS B MUJUITHOH
pa3? Haiinute Ha KapTe MUpa HECKOJIBKO CTPaH, HA TEPPUTOPUM KaKJIOW U3 KOTOPHIX KaXKIBIN U3
Bac MOT OBbI B TAKOM CIIy4a€ YMECTUTHCS, €CIIA OBl 3aX0TEJ IPHIICUh?

2. OgHa MoJeKysia YIJIEKHCIIOT0 ra3a COCTOMT M3 OJHOTO aroMa yTiiepoja W JIByX arOMOB
KHCJIOPOJIa, IIEHTPHI KOTOPBIX HAXOMATCS Ha OJHOW MpsAMOW (aromM yrjiepoaa HaXOAUTCS
nocepenaune). M3o0pazure cxemMaTnuecku MOJIEKYTy YITICKHCIIOTO ra3a U U3TOTOBBTE €€ MOJENb U3
3yOOYHMCTOK M TUTACTHIIMHA.

3. Hailiqure B TEKCTe OMHMCAaHWE CTPOSHUS TBEPIBIX Tel, JKUIKOCTEH H Ta3oB. Ecim
MIPEAICTABUTh, YTO KaXKIbIM YYEHHMK Kjlacca — MOJEKyJa, TO, YTO HAallOMHHAIOT YYEHHMKH Kiacca:
KPUCTAJIIMYECKOE TBEPAOE TEJIO, )KUIKOCTh WM I'a3 B CIEAYIONUX CUTYalUsX:

a) B TOJIIIE Y HOBOTO pacnucanus’?

0) Ha mepeMeHe?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTH 3a/audy, OTBET KOTOpoil «Tonbko ra3y». Bwimenure u3 mMpoOYMTaHHOTO
TekcTa HH(GOPMAIUIO, KOTOpas UMEeT 3HaUCHUE JIJIsl PeLISHUS 3TOM 3a/1auu.

5. Haiigute B TekcTe KiIroueBbIe ClIOBa, OOBICHSIONINE CTPOCHKE BEIIECTRA.

6. Kakoe cimoBo nmiiHee: mpoToH, Macca, aToM, HEUTPOH, MOJICKYJIa, 3JIEKTPOH?

Tema 3. Tennosvie asnenusn. Tennosoe pacuupenue men. Hcnonv3osanue agienus

Meni06020 pacuiupenus 071 usMepeHus memnepamypol.

Texcm onsa umenus.

B okpyxatoriem Hac MUpe POUCXOIAT pa3IuyHble (U3NUECKUE SIBIECHUS, KOTOPbIE CBSA3aHbI
C HAarpeBaHUEM M OXJaXICHUEM Tell. Mbl 3HaeMm, YTO NpU HArpEeBaHUM XOJIOJHAs BOJA BHayase
CTaHOBUTCS TEIUION, a 3aTeM ropsueid. TakuMu Cl10BaMHU, KaK «XOJIOAHBIN, «TEIUIBI» U «TOPSUUI»

MBI YKa3bIBACM Ha PpPa3jJINn4YHYIO0 TEMIICpATYypy TCII. HBJ’ICHI/ISI, CBA3aHHBIC C HarpCBaHuEM HIIHU

58



OXJIXKJCHUEM TeJ, C U3BMEHEHUEM TEMIIEPATYPhl, HA3bIBAKOTCS MeNI106bIMU.

OOHUMU JTaZIOHBIO CTAaKaH TOPSYEro uasi: TBOS pyKa HAa4HET HarpeBaThCs, a 4Yail Oymer
OCTBIBAaTh ObICTpee. DTOT OMBIT MOKAa3bIBAET, YTO MPU KOHTAKTE JIBYX TEJ Pa3HOM TeMIeparypsl
MEXAYy HHUMU [POUCXOIUT  menaonepedaud. DTOT BUJ  TEIUIONEpENaud  Ha3blBaeTCA
mennionpogoonocmuio. OIHU BellecTBa 00JaAa0T XOpOLIEH TEIIONPOBOJHOCThIO (HAIpUMeED,
MeTaJUIbl), a Jpyrue — IUIOXOH TeIJIONpPOBOJHOCTBIO (HAaIlpUMep, IIEPCTh, MEphbs NTHL, Oymara,
poOKa, TKaHb, PA3JIMYHBIC TETUION30JIIIMOHHBIC MATEPUAIIBI ).

[lonepxxu pyky Hax ropsiuedl Oarapeeil OTOIUIEHHS — Tbl INOYYBCTBYEIb, YTO OT HEE
nogHuUMaercst Oojee JEerkuil Terbld BO3MyX, KOTOPbI HarpeBaeT TBOK pYyKy. OTOT BHJ
Tervionepeay, oOyCIOBICHHbBIN OTOKAMHU ra3a WIN KUJIKOCTH, HAa3bIBAETCS KOHBEKYUEU.

Bcenomun, kak jxapko ObIBaeT y ropsiuero xkoctpa. Ho ecnm mexay JMIIOM U KOCTPOM
pa3MecTuTh XOTd Obl JIUCT Oymaru, JIMLO MOYYBCTBYET X0JjoJ. Tak mposiBiseTcs euie OAUH BHJ
TEIUIONEPEAUN — U3TYYEHUe.

Tbl, HaBepHOE, YK€ MHOIO pa3 IMOJB30BAICS MEpMOMemMpoM — MEAUIMHCKUM, YTOOBI
WU3MEpPUTh TEeMIlepaTypy Teja, COUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTH TeMIEepaTypy BOJIbI B
BaHHE WJIM TEMIIEpaTypy BO3JyXa Ha YIUIE. OTO KUIAKOCTHBIE TEepMOMETphl. JlelcTBue
KHUJKOCTHBIX TEPMOMETPOB 0OYCIIOBIIEHO PACUIUPEHUEM KUAKOCTH MPU HarpeBaHuu. TemmepaTrypy
MBI IPUBBIKIIN U3MeEpSITh B Ipagycax Llenbcus. Temnepatypa 3amep3anus Bl (IpeBpallleHus ee B
nen) paBHa 0 rpamycam llenbcusi, Temneparypa kunenus Boasl — 100 rpagycam [lenbcus. Temeps

Thl 3HA€llb, YTO KHUIISITOK — 3TO Bojaa mpu temneparype 100 rpamycoB
enscns.
. Ho cymiectByroT u Ipyrue mkaibl, HampuMmep, mkana dapeHrenra,
£} iy Peomropa, KenbBuna.
| Ha pucynke wuzo0paxkeHa »SKCIEpUMEHTallbHAsi YCTaHOBKA, Ha

KOTOPOH MOXKHO M3Y4YUTh IpaBuja, KOTOpbIE HYXKHO COOIIONaTh MpHU

u3MepeHun Temmeparypbl. [IpaBuiia mpocTbie: TEPMOMETp JOJIKEH ObITh

IIOMEIICH B BOJLy U HE KacaThCsl JIHA U CTEHOK cocya (puc. 5).

3aoanus:

1.3anumure PucyHok 5 HOBBIE ITIOHATHUS, CBI3aHHBIE C TEIIOBBIMHU
SIBJICHHSIMH, B TOM TTOPSIJIKE, B KAKOM OHU BCTPEUAIOTCS B TEKCTE.

2. Omnpenenure, Kakas UH(pOpMalUg U3 MPUBEICHHOTO HIDKE TEKCTa UMEET 3HA4YeHUe s
pelieHus mpoOieMbl TYpUCTOB: JKapKuM JETHUM JHEM TYpPUCTHI B AEPEBEHCKOM Kosojlle Habpaiu
YHCTOM XONMOIHOW BOABL. Bogy oHUM pa3iuiu B MIaCTHKOBbIE OyThUIKUM. OHU MOHUMAJH, YTO BCKOPE
BoJa Harpeercs. TepmocaMu TypHCTBI, K COXaJ€HHUIO, HE 3alaciuch, HO UM OYEHb XOTEJIOCH

COXpaHUTh BOAY IMOAOJIBIIC XOHOHHOﬁ, BCb CIO TaK IIPHUATHO OCBCIKUTHCA B KaApy.
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3. O0bsicuuTe NaHHbIE rpaduka.

Cepreto nogapuiIn AOMAIIHIOI METEOCTAHIINIO, B KOTOpoii Obul TepmomeTp. Cepreil pemun

MOHA0MIONaTh, KaK M3MEHIETCS B €ro KOMHAaTe TeMIIepaTypa B TE€UYeHHE AHSA. Pe3ynbrarel cBOMX

U3MEpPEHUI OH MpencTaBuil Ha rpaduke (puc. 6).

4. Ucnonw3yst H”HGOPMAIIHIO, OTPAXKEHHYIO Ha

rpaduke, yKaxxuTe, Kakoe M3 YTBEPKICHUH SBISCTCS

s
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10 10 12 yacoB B KOMHATE PE3KO MOXOJIOIATO. Pucyrok 6

5. Ucnonp3ys npennoxeHHyo nHGOpMaIuio, JaiTe onpeieieHne MOHATHS «ITHPOMETPY:

[Ipennonoxum, 4To B OAHOM M3 HAyUHO-TIOMYJISIPHBIX TEKCTOB BaM BCTPETHJIACH CIEAYIOIIAs
bpaza «cnonvzosanue HO8020 NUPOMEMPA NO3BONULO HAM PEULUMb BO3HUKULYIO NPOOTEMY».

[TosicHeHne 3HaYeHUsI CII0BA «ITUPOMETP» B CTAaThe HE OBLI0, 3aTO B CHOCKAaX OBLIO yKa3aHO
3HAYEHHE JBYX JIPYTHX CJIOB:

[MupomeTammyprusi — COBOKYHMHOCTb METAJUTypPTHYECKUX MPOIECCOB, MPOTEKAIOIIUX MpH
BBICOKHMX TeMIIepaTypax;

TUTPOMETP — IPUOOP I U3MEPEHHUSI BIAXKHOCTH BO3/1yXa.

3anuImTe OTBET, MOJB3YACh «(HOPMYIIOi:

Iupomemp — 510 (pomoBoii mpu3HAK) + (BumoBou

OTJIMYUTENbHBIN MPU3HAK).

6. C nomotpio HH(pOpMaLIMK B MPEIIOKEHHOM TEKCTE ONpPEIeNuTe, KaK Ha3bIBaeTCs Crocod
TEeIUIoNepeayy, 3a CUeT KOTOPOro o0ecneunBaeTcsi KpyroBOPOT BO3IYIIHBIX Macc.

KpyroBopoT BO3AYIIHBIX MacC Ha MOBEPXHOCTH 3E€MJIM MPOUCXOIUT CICAYIOLIUM 00pa3oM:
TaM, I7ie TOBEPXHOCTh HArpeTa CWJIbHEe, BO3AyX HarpeBaeTcs ObICTpee M pacmupsiercs. Termbiid
BO3yX MOAHMMAETCS BBEPX, BOZHUKAIOT BOCXOISIINE MTOTOKU BO3ayxa. [IoHABIINCE BBEPX, BO3AYX
OXJIXKIAETCs, CTAHOBUTCS 00JIEe TIIOTHBIM M TSKEJIbIM; XOJOIHBIN BO3/IyX OIYyCKaeTCsl BHU3.

7 . Ilpemiokute CBOM pEIICHUs CIEAYIOMIEH HCUSHEHHOU CUMYayUU:

AHTOH JKHBET C POIUTEISIMA B JEepeBIHHOM jome (puc. 7).
B npomenmyto XononHyro 3UMYy CeMbe AHTOHA MPULUIOCH CHUIBHO
YBEJIMYUTh PACXOAbl HAa OTOIUJICHHE, MOATOMY JIETOM OBUIO pEIIeHO

3aHATBCA YTCIJICHUEM J0OMaA. B CTPOUTCIIBHOM MarasuHe IpeirarajinucChb
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pa3nuyHbIe TEIUIOM3O0JSIIIMOHHBIC MaTepUallbl: U YTEIUICHUs CTEeH ¢ (pacana u BHYTPH I0Ma; IS
YTEIJICHUS YEepAAa4YHbIX IMOMEIICHWH; JUId YTEIJICHHsS II0JIOB; OKHA CO CTEKJIOIAKeTaMH,
o0ecreunBaloIMMU XOPOIIYI0 Teron3oisinuio. Ho ¢punaHcOBbIe BOZMOXKHOCTH CEMBH MO3BOJISLTU
BBIOpATh JIUIIH OJWH U3 BO3MOXKHBIX CITIOCOOOB yTeruieHus JoMa. Ha kakue BOMPOCH! JOJDKEH HAUTH
oTBeTHl AHTOH, 4YTOOBI Hamboimee APPEKTUBHO PEIIUTh NTPOOJIEMYy YTEIUICHHS JOMa.
Cdopmynupyiite 3TH BOIPOCHI.

Bonpocwt ona oocysycoenusn:

- YTo mMo3BOIMIIO BaMH CIIPABUTHCS C 3aJaHUEM ?

- Kakue 3HaHMs, HCOOXOAMMO HMETh, YTOOBI BBIITOJHUTE 3TO 3a/1aHUE?

- B kakux eni¢ )kM3HCHHBIX CUTYAITUAX BaM HEOOXOMUMBI OyIyT 3HAHHSI, TTOTyUYESHHBIC Ha
3aHATHU?

- Kaxkoii MOKHO cieitaThb BBIBOI?

Tema 4. Ilnasnenue u omeepoesanue. Hcnapenue u konoencauusn. Kunenue.

Texcm 012 umenus:

Bce xopomio 3Hatt, yro npu temmneparype 0°C nen taet. OnbIThl MOKa3bIBAIOT, YTO JII000E
KPUCTAITMYECKOE TEJO (B YaCTHOCTH, JTFO00M METaslT) MPeBpaniaeTCs B )KUAKOCTh MPU HarpEeBaHUU
70 ompenesieHHoM Temmeparypsl. Ilepexon BemiecTBa U3 Kpucmaiiuuecko2o COCTOSHUS B HCUOKOe
Ha3bIBAETCs IUIaBJIeHUEM. TeMreparypy, Ipu KOTOPOM MPOUCXOIUT IJIaBJICHUE JAHHOTO BEIEeCTBa,
HA3BIBAIOT mMeMnepamypou niasieHus.

[InaBneHue npga 9YacTO HA3BIBAIOT TasHWEM. [l TOTO, YTOOBI NMPUHECEHHBIH 3UMOM C
VAU Jie]l Hayall TasATh, OH JOJKEH HarpeThesl 10 TeMIEepaTypsl MmiaBieHus, To ecth 10 0 C.

[lepexon BemecTBa M3 JKUIKOTO COCTOSIHHSI B KPUCTAJTMYECKOE HA3BIBAIOT KPUCMALIU3A-
yueu. Boma npu 0°rpamycoB llenbcuss HaumHaeT 3amep3aTh, TO €CThb IPEBpALIATHCS B Jied —
KpUCTAJNIMYECKOE cOocTosHHe. MOXKHO JM cebe NpeacTaBuTh, YTO NPHU 3aMEpP3aHUU  BOIbI
BBICIISICTCS TEIIO?

KuakocTs MOKET PEBPATUTHCS B T'a3, Ha3biBaeMblil mapom. [IpeBpaiieHre KUAKOCTH B Tap
HA3BIBAIOT Napoodpazosanuem, a IpeBpalieHne napa B )XKUIKOCTb — KoHOeHcayuetl. BonsHoil map —
3TO Ta3000pa3HOe COCTOSIHUE BOBI.

[TapooOpa3oBanue, NPOUCXOASAIIEE C TMOBEPXHOCTU >KUIKOCTH, HAa3bIBAIOT HCIIAPECHHUE.
Hanpumep, BcnencTBue wHCmapeHUs BBICBIXAIOT JyXH, oOpa3oBaBiiuecs mocie Aokas. Ecnu
OCTaBUTh CTaKaH C BOJOW HA HECKOJIbKO JHEH, TO BOJA M3 HEro MCIAPUTCS, Thl YBUIUIIL IIyCTOM
CTaKaH.

[MTonabmtonaiite 3a KUMAIIMAM YaitHuKoM (puc. 8)

W3 Hocuka yaifHMKa BbIpBIBaeTCsl Oenecast CTpys,
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KOTOPYIO MHOTa OIIMO0OYHO Ha3bIBaloT mapoM. Ha camom nene 310 He map, a TyMaH, COCTOSIIIUIN U3
KpOLIEYHBIX KameJeK BoIbl. Boma B 3THUX KameiabKax HCHBITaNa «JBOWHOE MPEBPAIICHUEY: TPU
KUATICHUH BOJA IpeBpaTWiach B HEBHIUMBIN Tap, a map, BBUICTEB W3 YallHMKA, B peE3yibTare
OXJIQXKJICHHSI IPEBPATUIICS CHOBA B BOJTY.

Ecnu mocTaBUTh KacTpIOJIIO ¢ BOJOW HA BKIIOUEHHYIO TUTUTY, TO Yepe3 HEKOTOPOE BPeMsl y
JIHA KacTPIOJIM TOSBATCS My3bIpbku. Korma Boma mporpeercsi HaCTONMBbKO, YTO ITy3BIPBKU C ITapoM

AOCTUTalOT MMOBCPXHOCTU BO/bI, OHA 3aKUIIACT: Hap006pa3OBaHI/IC MMPOUCXOANT BO BCEM o0BeMeE

KHUJKOCTH, & HE TOJIBKO C €€ IOBEPXHOCTH. JTO OCOOEHHO XOPOIIO
3aMETHO, €CJIM HaOonaTh 3a KUIEHHEM BOJbl B MPO3pPayHOM YaillHHUKe
(puc. 9). Bona 3akumaert, oToMy 4TO MPHU JaHHOH TeMIiepaType IaBlIcHUE
HACBIIIEHUS BOASHOTO Mapa CJIerka MPeBbIIACT aTMOC(EPHOE TaBICHUE.

Kunenue XuAKOCTH MNPOUCXOOUT TNPH ONPENEICHHOM TeMIeparype,
KOTOPYIO Ha3bIBAlOT TEMIEpPAaTypol KHUIIEHHs kuakoctu. Hampumep,

Temneparypa kuneHus Boabl — 100 rpamycoB llenbcusi, Temmeparypa

kurieHust d¢pupa — 35°C. Ho BBICOKO B TOpax BoJla MOXKET 3aKHIIETh MPH Pucyrok 9
90°C. D10 cBs3aHO C TeM, 4TO aTMOc(epHOe JaBICHUE CYNIECTBEHHO yMeHbIaeTcs. 1 Hao0opor,
€CJIM JIaBJICHUE HaJ KUIKOCTHIO YBEIUYHBACTCS, HAIPUMED, KOTJIa BOAA HAXOAUTCS HIDKE YPOBHS
MOpS UM B CKOPOBapKe, KUIIEHNE MPOUCXOAUT MPpH 0oJiee BHICOKOM TeMIepaType.
Bonpocul ona oocysycoenusn:
- Kakue TennoBeie sIBIEHUS ONMHUCHIBAIOTCS B TEKCTE?
- I'ne u xorna xaxkxaomy u3 Bac OyaeT HeoOXOAUMO UCTIOIb30BaTh ITH 3HAHUS?
- Kakoit Mo>xHO caenaThb BBIBOL?
3aoanus:
1. lononHu cxeMy HEOOXOAMMBIMU TOHATUSAMHU. [IpenBapuTenbHO paccMOTpPH CXeMy
nepexosia BEUIeCTBAa M3 JKHUIKOIO COCTOSHHUS B
razoobpasHoe u Haobopor (puc. 10)
2.IlpounTail TeKCT, NPUBEICHHBIA HIDKE.
CocTaBb BONPOC MO TEKCTY, OTBET Ha KOTOPBIN

MOXeT OBbITh  TaKuUM. «llomomy  umo

memnepamypa — N1AGNeHUs  OpOH3bl  HUdICEe
memnepamypbol niaeieHusi Meouy.

Onupascb Ha JaHHBIE apXEOJIOIMYECKHX
UCCJICIOBAaHUN, MOXHO CUMTArb, YTO IIEPBBIM
METAJIJIOM, KOTOPBIM CTaJl IOJIb30BaTbCA YEIJIOBEK,

ObLIa Menb. Jlromu YMCJIM IUJIaBUTH MCEb CIIC
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B 7-6-M ThICSIUENETHSAX 10 H.3. BO BTOpOM ThICAYENETUH IO H.D. YEIOBEK HAYYHJICS MPOU3BOAMUTH
CIJIaBBI MEJM C OJIOBOM — OPOH3bI, KOTOPhIE HMETH OOJIBIIYIO TBEPIOCTh, YEM ME/b, 3 HEBBICOKUE
TEeMIIepaTyphl IUIABJICHUS MO3BOJISUIM M3TOTOBIISATH HEOOXOAMMBIE M3Aenus auTbeM. He cimyuaitHo
MMEHHO OpOH3a OIpeeNinia 3HAYUTEIbHBIN M0 MPOAOIIKUTEIBLHOCTH 3TAIl PAa3BUTH YEJI0BEUYECTBA
— OpOH30BBIH BEK.

3. «/lomamnsis mabopaTopus»:

Onumute, kKak OyneTe NPOBOIUTH ONBIT, €CIM HEOOXOAWMO BBITIOJIHUTH CIIEAYIOIIEE
3aganue: «lcchaenyidTe B JOMAIIHUX YCIOBHAX: OCTAeTCs JIM TEMIIEpaTypa BOJABI CO JIBJOM
MOCTOSIHHOM JI0 TeX IO, TIOKa BECh JIENT HE pacTaeTy.

4. Tlpoananu3upyiTe 1aHHbIE B TaOIUIE U BCTaBb MPOMYLICHHbIE CJIOBA B IPEIJIOKEHUE!

«B amoMHUHUEBOHN JIOXKKE pacIuIaBUTh KyCOYEK O0JIOBa, TaK Kak
TeMIeparypa IIaBICHUS ATFOMUHUS , UeM TeMIlepaTypa IJIaBICHHS OJI0BaY.
Tabmuma
BemectBo Temneparypa muaBnenus (rpanycos Llenbcust)
ATIOMUHUNA 660
0JIOBO 232

5. MOXXHO 1M TOJMYYUTh KHUMISATOK W3 cHera? V3 mepedncieHHBIX MPOLECCOB. Kuneuue,
oxnascoeHue, HazpeeaHue, KOHOeHcAyus, NaAAeleHue, KpUcCmaiiusayus, - BbIOEpUTE TOIBKO Te€,
KOTOpBIE HEOOXOIMMO OCYIIECTBHUTH, YTOOBI MONYUYUTh KUIMATOK M3 cHera. Pacmonoxute ux B TOM
MOCJIEZIOBAaTEIbHOCTH, B KOTOPOHl OHHM JOJKHBI MpoTeKkaTh. [loMHHMTE, YTO CHEr COCTOMT U3
KPHUCTAJLJIOB JIbJIA.

6. B »apkuii 1eHb B CTEKJISTHHBIN KYBIIWH HAJIWIM JeasHor Boabl (Pucynok 1). UyTh mosxke
Ha KyBIIMHE MMOSBUINCH Kaneabku Bojbl (PUCYHOK 2).

3aoanusn:

1. Onumure mnpounecce, BBI3BaBIIHI MMOSBJICHUE KarlCJIeK BOJIbI CHAPYKW KyBIIHMHA.

—

PucyHok 1 PucyHoK 2

2. Hoquy KaIlelIbKU He IMOSBJISIOTCS Ha BHEIIHEH CTEHKE TEPMOCA, 3alIOJIHCHHOT'O TaKoOM XKe
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JIeASTHOU BOJIOM?
Tema 5.1. Ilpeocmasnenusn o Beenennoii

Texcm Onsa umenun:

C naBHUX BpEMEH CYILIECTBYET IIOBEpbE, 4YTO, €CIM 3araJarb KeJaHUe, CMOTpPs Ha
MaJaloNy0 3BE3/1y, OHO 00s3aTelbHO COYIETCA. A 3aJyMBIBAIMCH JIU Bbl O MPHUPOJEC SBIICHUS
MaJaroIInX 3Be31 M BooOIIe 0 kKocMmoce. JlaBaliTe oTkpoeM i ceds, 4To e Takoe BceneHHas,
lNanakruka, ComHevyHast CUCTEMa, 3BE3HBIN JT0XK/b, METEOPUTHI K METEOPHI.

Bcenennas — 310 mpocTpaHCTBO, BKIIIOUaromiee B cedst abcomotHo Bce: ComHIle, TIaHEeTHl,
Hamy [anmakTuky, MUUIMapabl Apyrux ranaktuk. Ho urto takoe nawa I'anakmuxa? 10 3BE3aHAs
CUCTeMa, B cocTaBe KOTopod Haxoautcs Hame ConHie. 3Be3Has CUCTEMa COCTOUT M3 3BE3.
3Be31pl MPEACTABISAIOT COOON IIapbl M3 TOpsYEro, Mo Ooniblield YacTH MOHM3MPOBAHHOIO, rasa.
3Be3/Ipl U3ITyUaloT CBEeT. B Heapax 3Be3/1 MPOUCXOAUT TEPMOSACpHAs PEAKIIHSL.

Hama ConHeunasi cuctemMa COCTOMT M3 OTPOMHOIO KOJIMYECTBA Pa3IMUHbIX HEOECHBIX TEN, B
1eHTpe kotopbix Haxoautcs ConHie. VIMEHHO OHO YIEp>KHMBaeT BCIO «KOCMUYECKYIO CEMBIO»:
TIJIAHETHI ¥ KOMETBI, aCTEPOUJIBI M METEOPHI, KOCMUYECKYIO THLITb.

[Tnanersr Bokpyr ConHIa BpalaroTcs Mo opouTaM, KOTOpPBIE MPEACTaBISAIOT co0oil hopmy
AIUIATICA — BBITAHYTOM OKPYXKHOCTH. B mopsiake ynanenust ot ColHIa OHM pacroiaratoTcsi B TaKOu
nocuenoBarenbHocT: Mepkypuii, Benepa, 3emus, Mapc, IOnurep, Carypn, Ypan, HenrtyH.
Bokpyr Bcex mmanet, kpome Mepkypusi M1 Benepsl, o0paimarTcsi UX €CTECTBEHHBIE CITyTHUKH.
CnyTtHuk mutanetsl 3emuis — 310 JlyHa. M3-3a Toro, uto Jlyna — camoe O1M3K0€ KOCMHYECKOE TEJ0
10 OTHOIICHHWIO K 3emMJie, €€ ydaJloCh W3y4YuTh HawiaydmuMm oOpazom. Ha Jlyne orcyrcTByer
armoc@depa, a Ha TOBEPXHOCTH €CTh MAaTEPUKH — TOPHbIE PaloHbl, U MOps. Mopsi — 3TO 3acThIBILIAs
ByJIKaHMUYEecKas JiaBa. BoicoTa HeKoTopbIx rop nocturaet 9 km. Temmnepatypa noBepxHoctu JIyHbI B
nojcoiHeyHol Touke okoso + 130° C. Temneparypa noBepxHocTH JIyHbI HA HOUHON CTOPOHE OKOJIO
— 170°C. Taxxe ecThb OrpOMHBIC KpaTepbl, 00pa30BaBIINECS B MECTaX YIapOB METCOPUTOB. 3eMIIS
umeet auamerp 12742 kwm, a Jlyna — 3474 kM, 4to mpuMepHO B 4 pa3za MEHbIIE JUaMeTpa 3€MIIH.
Juamerp Connua pasesn 109 nuamerpam 3emiu.

Memeopbl — siBIeHUs, HAOMIOMAOIIKMECS B BUJE KPATKOBPEMEHHBIX BCITBIIIEK, BOZHUKAIOITHE
IIpU CTOPaHHU B 3€MHOI atMocdepe MENKHX METEOPHBIX OOBEKTOB (HAmpUMeEp, OCKOJIKOB KOMET
WJIM aCTEPOUIOB).

Crnenyer pa3nu4arh METEOPhI M1 METEOPHUTHI. MeTeopoM Ha3bIBaeTCS HE caM OOBEKT (TO eCTh
METEOpHOE TeNO0), a SBJICHHE, TO €CTh €ro CBETAIIMiiCA ciel. DTO sBIeHUE OyIeT Ha3bIBaThCS
METEOpOM HE3aBHCHMO OT TOTO, YIETUT JTU METEOpHOE Telo M3 arMochepbl B KOCMHYECKOE
MPOCTPAHCTBO, CTOPUT JIM B HEH WM ymaJieT Ha 3eMITI0 B BHJIE METEOPUTA.

Memeopum — TCJI0O KOCMUUYCCKOI'0 MPOUCXOKIACHUA, YIIABIICC HA MOBCPXHOCTH KPYIHOI'O
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HeOeCcHOro 00beKTa.

36630HbIM  unu  MemeopHviM  00XCOEM ~ HA3BIBAIOT ~ METEOPHBIM IOTOK  OONBIION
WHTEHCUBHOCTH.

[Tocne Bbicagku amepukaniieB Ha JlyHy oueHb MHOTHE JIIOAM Ha TUIAHETE BEPUIIH, YTO B
Havase XXI Beka yxe HUKOro He OyIyT YAUBIATH IMYTEHIECTBUS B KOCMHYECKOM MPOCTPAHCTBE.
OnHako 10 Takol peaJpbHOCTH €lle OueHb Janeko. HecMoTpss Ha aKTHUBHYIO JI€ATEJIbHOCTD,
BEIyIIYIOCS B STOM HAalpaBleHWH, B ONwkailliee ACCATUICTHE BPSJ JIM YAACTCS pPealu30BaTh
mooOHBIN clieHapwii. braromaps W3y4eHHI0O KOCMHYECKOTO IMPOCTPAHCTBA MOXKHO HE TOJBKO B
OyAyIlleM OpraHW30BBIBAThH IIOJIETBI HA JpPyrue IUTAHEThI, HO W YJIY4YIIWTh >KU3Hb Ha 3eMIe.
WccnenoBanust B 3ToM 007acTH MO3BOJIAIOT MOJy4yaTh IIEHHBIE CBENEHUS, CIOCOOCTBYIOIIME
pa3paboTKe HOBBIX TEXHOJIOTHIA.

Bonpocwt ona oocyscoenusn:

- O yém roBopurcs B Tekcte?

- YTo HOBOTO BBl Y3HAIH?

- I'ne u xorya BB CMOXKETE BOCIIOIB30BATHCS ATUMH 3HAHUSMHU ?

3aoanusn

1. CrpouTenbCTBO OrPOMHBIX TEJECKOTIOB Ha 3emile W pa3MelieHne KOCMUYECKHX
TENeCKONoB, Takux, kak «XABBJI», Ha okono3eMHON OpOUTE, CTOUT COTEH MUJUIMOHOB JOJUIAPOB.
[IpuBenuTe apryMeHTBl «3a» U «IPOTHB» HEOOXOIUMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpar Ha
ACTPOHOMHUYECKHE UCCIIEOBAHUS.

2. [IpennonoxuM, Bbl y4acTByeTe€ B MPOEKTE CTPOUTENIHCTBA JYHHBIX oOMTaembix 0a3. Ha
Kakie BOIPOCHl HYKHO HAWTH OTBETHI, MPEXJE 4YeM HadaTh CTpouTenbcTBo? Cdopmynupyit
HECKOJIBKO TaKUX BOIPOCOB.

3. BolnumuTe U3 TEKCTa TPU CYLIECTBEHHBIX IMPU3HAKA, IO KOTOPHIM HEOECHOE TEJI0 MOXKHO
OTHECTH K 3BE3/aM.

4. Vlcxirounte JUIIHEE MOHATHE B psiiy: 3Be3/bl, Beenennas, ['anakruka, 3emis, 1BUraresb,
MeTeopuT. O6ocHyiiTe CBOE pelieHue.

5. CocraBbTe BONPOCHI, IO OTBETaM Ha KOTOPBIE Bbl CMOXKETE MOJYYUThH MPEICTABICHHUE O
cTpoeHuu BeeneHnoi.

6. Ha ocunoBe uH(popmanuy, MOTy4eHHOW M3 TEKCTa, CHENaiTe BBIBOJ O TOM, Kakue
BO3MOXXHOCTH OTKpPBIBA€T Pa3BUTHE KOCMOHABTUKH.

7. [locTpoiiTe auarpamMmy, MO3BOJSIOUIYIO OILIEHUTh COOTHOIIEeHHE pasmepoB ConHIa,
3emun, JIyHsl.

Tema 5.2. Moodenv Conneunoii cucmemol. Hyuenue u uccneoosanue Jlynol.

Hccneoosanun onusncannuwux nnanem — Mapca, Benepoi
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Texcm Ona uzyuenus:
Cmpoetue ConravHoU cucmems! Hama Comneunas cucremMa COCTOUT HU3 IEH-
TpanbHOTO Tena CoHIa U TUTAHET, KOTOPBIE BPaIIaroT-

cst mo cBouM opbutam Bokpyr Connn (puc. 11). Uem

Carypn Ypou Henryw

k - R Omnke K ColHIly pacmoioxKeHa IJIaHETa, TeM ObICTpee
g ABWIKCTCA W MCHBIIC BPCMCHM OHA TpPATUT HA OJUH
obopot. Becero Bokpyr CosHila Bpamaercsi 8 mjiaHer.

CBoHM MMeEHa IIJIaHEThI IMOJIYUMJIM B YCCTh PUMCKHUX 0o-

Pucynok 11 roB. Mexay opbutamu Mapca u FOnurepa HaxoauTcs

MOsIC aCTEPOUJIOB, 3a opOuTOi HenTyHa HaxoauTcs mo-
sic Koitnepa u 3a nmosicom Koiiriepa, BeposiTHO, pacnosioxkeHo obiako Ooprta. PaccmMoTpuM OCHOB-
HbI€ XapaKTEPUCTUKH IUIaHET.

Opobura mnanetsl Benepa BTopast ot Conuua. I'on Ha Benepe manutcs 225 cyTok, a oauH
000opoT BOKpyT ocu 243 cyTok. B oTnmume ot apyrux ruraner, Benepa Bpaiaercs B CTOPOHY MPO-
THBOIIOJIOKHYIO CBOEMY JIBHJKEHHUIO 10 opOuTe. BeHepy mHOrma Ha3pIBalOT «CecTpoil 3eMim», Mmo-
TOMY UTO 00€ IJIaHeThl OXO0XKU pa3MepaMu, CHIIOHN TsbKeCTH U cocTaBoM. OJTHAKO YCIOBHS Ha JIBYX
MJIaHeTaX OYeHb pasHbie. ATMochepHoe naBienne Ha Benepe B 90 pa3 060bIe 3eMHOTO M COCTOUT
Ha 96% U3 yriekucaoro raza. YTieKUciblii ra3 co31aéT napHUKOBBINA 3 deKT, moaToMy BOIU3U MO-
BepxHOCTH Benepsl Temneparypa okoso 450°C! TloBepxHocTh BeHepsl 3akpbiTa TyCTHIMH OOJIaKa-
MH, COCTOSIITUMHU M3 KareleK cepHOM KHCIOTh.. B armocdepe Benepsr mosHum OBIOT B JBa pasa
yaimie, yeM B 3eMHOM. [Iprpoaa Takon 37IeKTPHUIECKON aKTUBHOCTH MTOKA HEU3BECTHA.

N3-3a mioTHO# aTMochepsl OCBEIMIEHHOCTH Jake B TIOJIJICHL OYeHb ciiabas. Ha moBepxHocTH
Benepbl 00HapyKeHbI ThICSYH APSBHUX BYJIKAHOB, H3BEPraBIlUX JIaBY, pa3jioMbl, Topsl (puc. 12).

PucyHok 12 Camas 3HakoMasi U camasl U3y4yeHHas IJIaHeTa —
3emis. 3emutsi, B oTiiure oT Mepkypusi u Benepsl, nme-
€T OJMH €CTECTBEHHbIN cnyTHUK — JIyny. Paguyc JlyHbl
Bcero B 4 pasa MeHblle paguyca 3emnd. [loaromy 3em-
JII0 4acTO HA3BLIBAIOT «ABOWHOM ILIaHeTOW». I[lOoJHBIN
obopot Bokpyr 3emiuu JlyHa coBepuiaer 3a 27,3 CyTOK.
3a 910 xe BpeMs JlyHa nenaer oguH o00pOT BOKPYT CBO-
el ocu, MOATOMY OHa MOBEPHYTA K 3e€MJI€ BCErAa OJHOU
cropoHoil. Ha Bumumon cropone JIyHbBI MHOIO TEMHBIX

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

xnaei, Mope ScHoctu, Okean Byps. JIyHHBIE KpaTepsl MOJIy4MIM UMEHA U3BECTHBIX y4€HBIX. Ca-

MBIMH KPYIHBIMH KpaTepaMHu C Jy4eBoi cucteMoil sBistorcs Tuxo, Kemnep n Konepuuk. I'opHbie
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XpeOThI mosTyumiy Ha3zBaHus 3eMHbIX Top (KaBkas, Anbmel, [Tupenen u ap.). Ha oOpartHoii ctopoHe

JIyHbl Mopeil Masio. 31ech MHOTO KPaTepoB, Ha3BaHHbBIX B UECTh 3HAMEHUTHIX Jtoael 20 Beka. 13-3a

Majioro taroreHus Ha JIyHe Het armocepsl.

St -

commaae OF (Tl BB A 2 AT . Mapc

! [RE Tulbm Waw
Pewerin e T am AACAR DA LT

PucyHok 13

[Tnanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora
BOIHBI 3a KpAacHOBAThIil OTTEHOK, OOYCIOBICHHBIN
HaJIMYUEM B KOpE OKHCIIOB jkese3a. [nanera umeer nsa
HeOOJIbIINX CIYTHHKA HENpaBuWIbHON popmbl Poboc u
Jlelimoc («cTpax» M «yXkacy») — CIIyTHUKH BOiHBI. Ha
Mapce ectb armocdepa, naBieHue kortopoi B 150 pa3
cnabee 3emHoro. Ilostomy Ha Mapce Oonbiioi
nepenax Temmeparyp ot +25°C  mo  -125°C.

[IpumeuatenbHoil ocobeHHOCTBIO Mapca sBisgercs

OrpOMHBIN KaHbOH Mapunep mmHoi noutu 5000 kM, mmmpunoit 1o 200 kM u ryouHoi 1o 5 km. Ha

Mapce HaxoauTcs camasi Beicokas ropa B ConHeuHou cucteme — ByiakaH OnuMmn BbeicoToM 27 kM. B

KoHIle 19 Beka uTanbsHCKUM y4€HbIN Ckuamapeinin oOHapy>Kui B TEJIECKOI JMHHUU, Ka3aBLINECS

IIOYTH NPSIMBIMH, KOTOpPBIE OH Ha3BaJl ‘“‘MapCHaHCKUMH KaHanamu . C TeX mop y4€HbIE INBITAIUCh

HalTH XW3Hb Ha Mapce. MI3MeHeHHne 1BeTa MOBEPXHOCTH Mapca y4yE€HbIE CBSI3BIBAIM C POCTOM

pacTeHMd W CMeHOW BpeMEéH roja. PeanbHOCTh oOKa3zaiach mnpo3zanyHed. Haj moBepXHOCTHIO

MJIAHETHI YacTO AYIOT CHIIbHBIE BETPBI, CKOPOCTh KOTOPBIX moxoauT a0 100 m/c. HeGonpmas cuna

TSAKECTU IMO3BOJIICT OAXKE Pa3pCKCHHBIM IIOTOKaM BO3ayXa IIOAHMMATb OIPOMHBLIC o0Oaka IIbLIN,

oOpa3zys meuieBbie Oypu. B 70-x romax mpomioro Beka ObUTH OOHApY)KEHBI pycia peK, KOTOpbhIe

OKa3aJIMCh BBICOXITUMHU. B Hacrosiiee BpeMs Boma Ha Mapce oOHapy)XeHa TOJBKO B BHJIE JIbJA,

KOTOpBIﬁ HaxXOJUTCA B MMOJIPHBIX HIAITKaXx. Ku3up Ha Mapce TaK U HC 06Hapy>KeHa HHU B IIPOLLJIIOM,

HH B HACTOAILICM.

3aoanusn

I.I/ICHOJ'IBSYSI TCKCT U Ta6J'II/II_[y, OIIPEACINTE, HA KaKUC ABC I'PYIIILI MOXXHO Pa3gCIUTh BCC

IUIaHeTsl o uX Macce. CBOE peleHuit o0ocHyMTe.
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OCHOBHbIE XapakTepucTuky nnadetT ConHevYHo’

CUCTEMbI

Mnanera Avanerp Opfwrans | Mepuoa | Cyriu
I obpaue

HURA, neT

Meprypuin| 0,38

2.BHUMarenpHO pacCMOTpUTE H300pakeHNs Ha pucyHke. Ha3oBuTe miaHeTsl, OObsSCHUTE

CBOE pEILIEHHUE.

lNnaHeTbl 3eMHOW rpynnbi

.

P N
o
Paameopsi nnaser 8
4 pagnycax 3emnu

3.CpaBuute noBepxHoctu Benepsl 1 Mapca. Bruecurte HalifieHHbIE OTIIMYHS B TAOJIHUILY.

[Ipennoxkxutre Ha3BaHUS CTOJIOIOB TAOIHUIIBI.

+25°C po -125°C

KOs Mapmes » Mopa Onumn-
cambiit GonbLUOK
synkas ConHeyHon
cucTemsl

4. Onpenenure nuiIHee noHaTHe B psay: Okean byps, Bynkan Onumn, Kparep Kenuep,

Mope fcHoctu. O60cHY#TE CBOE pelieHHe.
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5.Bepno nu noercs B necHe? [loarBepin cBOM OTBET CIOBaMU U3 TEKCTA: « Ymeepowcoarom

KocMoHasmul u meumamenu, umo Ha Mapce 6yoym sa61onu ysecmu...»

Tema 6. Ilapcmea »cusoii npupoosvt
«Becv oepomnvlli mup Kpyeom meHs, HA0O0 MHOU U
1000 MHOU NONOH HEeU38eCMHbIX MAllH.
A 6ydy ux omxpwvleamv 6CHO JHCU3HbL, NOMOMY UMO
9MO camoe y8leKameiibHoe 3aHAMuUe 8 Mupe»
B. Buanxu
Bonpocwt ona oocysycoenusn:
- ComtacHbl JIM BBl C MHEHHUEM TMHCATENIS, TToUueMy?
- Uto maét xaxa0oMy 4elI0BEeKYy 3HaAHHE MPUPOIBI?
- V3 xakuX HCTOYHUKOB MH(DOPMAITUU MOXKHO TIOJTy4aTh HEOOXOIUMBIC HaM 3HAHUS O TIPUPOC?

Texcmot 0152 umenus:

Y10 TaK0E€ MXH M JHIIAHHUKH

Mxu ¥ IUIIaHUKY TOSIBUIIMCH MIJUTMOHBI JIET Ha3aa. OHU KU elle BO BpeMeHa JUH O-
3aBpOB, W TIO CEHl JeHb Ha BajlyHaX, Ha JIEPEBBAX W MPOCTO HA BIAKHOW 3eMJie MOXHO OOHapy-
KUTh 3TH pacTeHHs. MXH O4eHb Pa3HOOOpa3HBL. Y HEKOTOPHIX M3 HUX TEJO PACUICHEHO Ha CTe-
OeJb U TUCTHS, & Y HEKOTOPBIX OHO MPECTABIISIET COOOM €AMHOE TEIO — CIOCBHIIIE.

Mxu. HekoTopsie yueHbI€ CUMTAIOT, YTO MXH MPOU3OILIN OT 3E€JICHBIX WU OypBIX BOJO-
pociei, a HEKOTOPbI€ YTBEPXKAAIOT, YTO UX MPEAKAMH SBIISIIOTCS HU3IMME cuiodutsl. Tak uimn
WHa4e, OOJBIIMHCTBO CXOATCS HA TOM, YTO MXH W JUIIAWHUKUA CTAIM TYHMHUKOBOW BETBHIO IBO-
moruu. To ecTh, BCEBO3MOXHBIE MAIIOPOTHUKH, IIBETHI M JIEPEBhS BEIYT CBOIO POJIOCIOBHYIO HE
OT HUX, & OT BEIMEPIIUX MCHIO(PUTOB.

Y MXO0B M JUIIAHUKOB HET ceMsiH. OHM pPa3MHOXKAIOTCS CIIOPaMH — MEJIbYalullIMMU IbI-
JIUHKaMH, HE 3allUIICHHBIMA O0OJIOUKOW M HE COJACPKAIMMHU MUTATENbHBIX BemecTB. Coenu-
HUTHCS «OTI[OBCKAsH» U «MAaTEPUHCKas» MBUIMHKA MOTYT TOJHKO B
BoJie. M3-3a 3TOro Juiib 0JIHa U3 MUJUTMOHOB MBIJIMHOK MOXET TIpe-
BpaTUTbCS B HOBOE pacTeHue. ['opa3no a¢dekTuBHEE Npyroi cro-
c0o0 pa3MHOXXEHHS, KOT/a 4acTh PACTCHUS OTIEIACTCA M pa3pacTa-
ercs. Kcratu, Tak MOTYT pa3MHOKaThCsA MPAKTUUYECKHU BCE pacTe-
HUs1. OHAKO TaK HOBOE PACTEHHUE MOSIBUTCS PSIAOM, & CIIOPBI BETEP
MOYKET YHECTH 3a MHOTHE KUJIOMETPBI OT PACTEHUS-KPOTUTEISD.

Y MXOB HET KOpH$, €CTh JIMIIb YK€ 3HAKOMbIE HaM BBIPO-

CTBI-PU30UbI, KOTOPBIMU PACTCHUC KPCIIUTCA K 3€MJIC, KAMHIO HJIN




nepeBy. M3-3a 3T0ro Mox He MOKET IIOJIy4aTh BOLY M a30T U3 IOYBBL. [[03TOMY MXU nocensrorces
B CBIPBIX MECTax, IJle OHU MOI'YT BCEH MOBEPXHOCTBIO BIIUTHIBATH BOJY U IUTATEIIbHBIE Bellle-
CTBa, paCTBOpEHHbIC B Hed. Yame Bcero Mxu pacTyT Ha IO4YBE, B KOTOPOM Maj0 IUTATEIbHBIX
BEILIECTB — BE/b 3/1€Ch UM HE OyAyT MEIIaTh PAcTU JAPYTrUe pacTEHHUS.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHHe. TouHee, ero U paCTeHWEM Ha3BaTh TPY A-
Ho. Benp numaiiHUK — 3TO BOJOPOCIH U IpUOBbI, kKuByLIMe BMecTe. ['pub ymeeT BOUTHIBATh BOY
1 a30T U3 MOYBBI, a BOJIOPOCIH, KUBYIINE HA €T0 MOBEPXHOCTH, YMEIOT OCYIIECTBIISITh (DOTOCHH-
Te3, 00pa3ys U3 BOJBI M YIJIEKHCIOrO T'a3a MOJ JEHCTBUEM COJIHEYHOTO CBETA yrieBOAbl. Takum
00pa3oM 3TH JKMBBIE OPraHU3MbI OTIMYHO JOMOJHAIOT APYT Apyra. ['pu0 m BOgoOpocis Tak Xo-
pOILIO MPUCHOCOOMINCH JIPYr K APYry, 4TO O0Opa3oBali HOBOE pacTeHHE — JUIIaHMUK. Takoe
TECHOE B3aUMOJCHCTBHE HAa3bIBAETCA CUMOUO30M.

Mxu ¥ IUIIaWHUKY CUMTAIOTCS OYEHb HECOBEPIIEHHBIMU pacTeHUsIMU. OJIHaKO UMEHHO
3TO «HECOBEPILEHCTBOY MO3BOJISIET UM KUTh B TAaKUX YCIOBHUAX, IJ€ JIOObIE APYrHUe PACTCHUS HE
CMOTYT cyIiecTBoBaTb. OHM JIETKO MEPEHOCAT JlaXe IIyOOKoe 3aMOPaKMBAaHUE U MOCJIETYyOIEe
BBICBIXaHME. biaromaps Tomy, 4TO MXH M JIMIIAHHUKA HEBEPOSTHO HENPUXOTIUBBI, OHU PacIpoO-
cTpaHeHbI 1o Bcel miaHeTe. OHM pacTyT Aaxke Ha mobOepexbsix AHTapKTUIbI! YueHble Bo3iara-

IOT Ha JUIIAHHUK OOIbIINE HaJCXKbI, NbITaACh BEIpAlllMBATh 3TO PaCTCHHUEC B KOCMOCCE.

3aoanus:
1. BaummarenbHO paccMoTpuTe prCyHKH. C TOMOIIBIO TTOMyYeHHOW HH(POPMAITUN AOTIOTHUTE
MIPEIIOKEHUS :

Cmebenv xeowa

Cmebenv niayna
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CMOPOHOCHBLIN \ NeTHWR noGer
| KONoCcoK
\/ ‘ crnopaHrum

crebens

YelwynyaTel
NNCTBA

ctebenb

BECEHHUA

KopeHb | noGer

2. C moMoIIpi0 MPUBEAEHHOTO OMUCAHUS IUICCEHH IMONMPOOYHTE J0Ka3aTh, YTO INICCEHb — TOXKE

TpUOBL.

MNnecHesble rpuobbI

3.ComnacHsl J11 BbI ¢ yTBepxkaeHHeM: «Ipubbl He pacTyT B oropojie»? OGocHyiTe CBOE MHEHUE.

4. Kakue 13 yKa3aHHBIX POACTBEHHBIX pacTeHuil npouspacratoT B Poccun?

[Tnaynpl. CIUTOMIHBIMU 3apOCIISIMU ITPOM3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, lanbHem
Bocroke.

XBouy. PacripocTpaneHbl IPAKTUUECKH IO BCEMY 36MHOMY LIapy, HO NPEANIOYNTAIOT YMEPEHHBIN
kiuMaT CeBEpHOro MoyIapus.

[Tanopornuku. Berpeuatores B necax Asum, Poccun, Mekcuku, Hopserun.
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7 kaacc
Tema 1. Monekynapnoe cmpoenue meépovix me, sncuokocmeii u 2a3os. /[luppysusn ¢ cazax,

HCUOKOCMAX U MEEPOLIX menax

Texcmoi Ona umenua:

Texer 1

BbpoyHoBckoe nBHkeHHE — OECOPSA0YHOE IBUKEHUE MaJIbIX (pasMepoM OKosio 1 MKM) ya-
CTHII, B3BEIIEHHBIX B JKUJIKOCTH WJIM Ta3e, MPOUCXOJSAIIEE MO ACHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKyJ1 OKpy»karorieil cpensl. OTkpsiTo P. BpoynoMm B 1827 r. Buanmbie TONIBKO MO MUKPOCKO-
IIOM B3BEILIEHHBIE YACTUIIBI JBMXKYTCSI HE3aBUCHUMO JIPYT OT JApPYyra U OMMCHIBAIOT CIOMXHBIE 3UI3aro-
oOpa3Hble TpaeKTOpuU. bpoyHOBCKOE IBU)KEHUE HE 0cia0eBaeT co BpEMEHEM U HE 3aBHCHUT OT XH-
MUYECKUX CBOMCTB cpeibl. VIHTEHCUBHOCTh JBHKEHHS YBEIMUMBAETCS C POCTOM TEMIIEpaTypbl
Cpelbl U ¢ YMEHbIIEHHEM €€ BA3KOCTH U Pa3MEpPOB YaCTHIL.

B 1908r. XK. Ileppen Hauan KoJMYECTBEHHbIE HAOMIOACHHS 3a JBUKEHHEM OpPOYHOBCKHUX
4acTHUIl 0] MUKpocKoroM. Kpoleunsle mapuku noutu cepudeckoid GopmMbl U MPUMEPHO OAUHA-
KoBoro pasmepa [leppeH moisrydana U3 T'yMMUTyTa — COKa HEKOTOPBIX TPONMUYECKHX JEPEBbEB. DTU
KpOIlIeYHbIE IAapUKH OBLIN B3BEIICHHI B TIUIEpUHE, coaepxkaiieM 12% Boabl. Boopyxusmiucs ce-
kyHaomepoM, K. Ileppen ormeuan u moTom 3apucoBbIBai (KOHEUHO, B CHJIBHO YBEJIMYEHHOM Mac-
mrade) Ha jgucTe Oymard MoJIOKEHHE YaCTHIl Yepe3 Kaxk[ble MOIMHUHYThI. CoeuHsIs MOJTy4YeHHbIe
TOUYKHU MPSMBIMH, OH IOJIy4aJl 3aMbICJIOBAaThIe TPACKTOPUHU, TPU M3 KOTOPBIX MOKA3aHbI HA PUCYHKE

14.

3aoanus:

1. Ilo pucyHKy oIpenenuTe CpeaHue CKOpo-

S N . .-

CTH TpeX OpOYHOBCKHMX YAacCTHI] 32 IEPBbIC

..

10 muH HaOIIIOAEHUS.

2. Omnpenenute, MOYeMy CKOPOCTH ITHX 4a-
CTHI] 110 BEIMYMHE U HANPABICHUIO Pa3iid-
YaroTcs MEeXIy co00ii? YKakuTe HECKOJb-

KO OCHOBHBIX IIpUYHUH OTOI'0 pa3Inydusd,

|

B B B e i

BBI6paB W3 CIIMCKa BO3MOKHBIN HOMCP

»
1

MPpaBHJIBHOI'O OTBCTA: PucyHok 14
1 — oHU UMEOT Ppas3InI"Hyr0 Maccy, 2 — OHH UMEIOT
Ppas3IMIHyIo (bOpMy; 3 — BX CTOJIKHOBEHMS C MOJIEKYJIaMHU Oprma}omeﬁ Cp€abnl UMEIOT CﬂyqaﬁHLIﬁ

Xapakrep.
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3. Kax morna Obl BBITTISAETH TPACKTOPUS OPOYHOBCKOM YacTHUIIBI MPH HAOIIOAEHUH €€ I10-
noxenus He yepe3 30 cekyHn, a yepe3 kaxzapie 10 cekyna? M300pa3ute BOZMOXKHYIO TPAEKTOPHUIO
YaCTHUIIbl, HATOXKMB €€ Ha TPACKTOPHIO, MOJIYUYCHHYIO NPU M3MEPEHHIX MojiokeHus depe3 30 ce-

KkyHa. Ctpenkoil 0003HaYeHO HampaBlieHHE IBUKEHHSI OPOYHOBCKOW YaCTHIIBI.

3 R T I T W

[ L
*?-r“l’\{: : "“
I o SR (5 1
NEEEDEEDD

0 “% Bl
\HERAR
F6 MKEM

Texer 2
dnddy3us

Hudodysuto ynoOHO HaOm0naTh B TYCTHIX Teisix. Takoil rejib MOKHO MPUTOTOBUTH, HAMOJI-
HUB OaHOuKy 4-5%-HBIM pacTBOpoM ’kenaTHHa. JKenaTWH cHavaja JOJDKEH HECKOJIbKO 4YacoB
HaOyXaTh, a 3aTeM €ro IMOJHOCTHIO PACTBOPSIOT MPHU MEPEMEIINBaHUN, OMYCTHB OAaHOYKY B TOpS-
qyio Boay. llocie oximaaeHus: OoTy9aeTcsl OYTH MPO3padHbIid Telb. Ecim ¢ moMOIIBI0 0CTporo
MUHIETa OCTOPOXHO BBECTH B IEHTP 3TOM Macchl HEOOJBIIONW KPUCTAJUIMK MEpPMaHraHaTa Kajus
(«MapratioBKU»), TO KPUCTAIIUK OCTAHETCS] BUCETh B TOM MECTE, IJie €ro OCTaBHJIU, TaK KaK reilb
HE JaeT eMy YIacTh. YK€ uepe3 HECKOJbKO MUHYT BOKPYTI KPUCTAJUIMKA HAYHET PacTH OKpalleH-
HBIM B ()MOJIETOBBIN I[BET IMIAPHUK, CO BPEMEHEM OH CTAHOBUTCS BCe 0OJIblIE U OOJIbIIIE, TOKAa CTEHKU
0aHOYKM HE UCKa3AT ero ¢popmy. Takol ke pe3yabTaT MOMXKHO MOITYYUTh U C IIOMOIIBIO KPUCTaLIH-
Ka MEJHOT'0 KYII0OpOca, TOJIbKO B 3TOM CIIy4ae HIapUK MOIyYUTCS He (UOJIETOBBIM, a FOIyObIM.

Bonpocwt ona oocysycoenusn:

- [louemy okpamiennas u3-3a nuddy3uun odaacTh rens uMmeet Gopmy mapa?

- Kak u3menutcs gpopma u pasmepbl OKpalIeHHON 00JacTH MPU YBEIMUEHUU TEMIIepaTyphl
relis: YBEIUUUTCS, YMEHBIIUTCS, HE U3MEHHUTCS, U3MEHUTCA?

- Kak u3menurcs ¢popma okpaiieHHOM 00IacTH, €CIl 3HAYallbHO CO3/1aTh U MOAIEPKUBATH
pasnuuue TeMIepatyp BepxHel yacTu eMkocTu (Oosiee HarpeTas) U HIDKHEH dactu (Oosiee X0mo/-
Has)?

3aoanusa:

1. M3o06pa3uTe Ha pUCyHKe MpeanoiaaraeMyto GopMy OKpalleHHONW 00JIacTH res.

Tema 2. Mexanuueckoe osuscenue. I'uopoycunumens

Texcmot 014 umenus.
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Teker 1

«Ilocne obena morona Obla >kapKasi; Mbl IEPEILIN B CaJl M IIJIM Yail Ol TEHBIO HECKOJIb-
KUX s0510Hb. Mexay npounM c3p Mcaak ckazal MHE, 4TO TOYHO B TaKOi e 00CTaHOBKE OH Haxo-
JIAJICS, KOTJIa BIIEPBBIC €My MPUIILIA B TOJIOBY MBICIL O TAroTeHUH. OHa ObUIa BhI3BaHA MMaJICHUEM
s0JI0Ka, KOT/Ia OH CHJIeN, IOrpy3UBIINCH B TyMbl. [louemy s1010K0 Bcerja magaer OTBECHO, IMOAY-
MaJI OH Mo cedsi, ToYeMy He B CTOPOHY, a BCET/Aa K IEeHTpy 3eMun. J[oJDKHA CyIIeCTBOBATh MIPUTSI-
rateibHas CHJIa B MaTepUH, COCPEIOTOUEHHAs B IeHTpe 3emuu. Eciim Marepust Tak TSHET IPyTYIO
MaTepHIO, TO JOJDKHA CYIIECTBOBATH MPOMOPIHOHATLHOCTE e KoimuecTBy. [loaTomy s1610K0 TIpH-
TATMBAET 3eMIII0 Tak ke, Kak 3emust s10s10ko0. JlomkHa, clieoBaTelbHO, CYIIECTBOBATh CHUJIA, IO-
noOHast TOH, KOTOPYIO MBI Ha3bIBa€M TSDKECTBIO, IPOCTHPAIOIIAsICS IO Bcel BeeneHHoi.

Bonpocwt ona oocyyncoenusn:

- O ué™m roBopurcs B TekcTe? Kak ero Mo>kHO 03arjiaBuTh?

- Kakoe coObITe, ecnu BepUTh pacckasy, Bei3Bano y M. HetoToHa MBICIB O TATOTEHUU?

- ['’me B 3TOM pacckase TOBOPHUTCS IO CMBICITY TTOYTH TO K€ CaMOe, YTO HAITMCAaHO U B y4eO-
HuKe: «[ paBUTalMOHHOE MPUTSHKEHUE JIF000TO Tela MPOSBISIETCS TEM 3aMeTHee, YeM OOJIbIIe ero
Macca»?

- OCHOBBIBasICh Ha TOM, YTO OIMCAHO B ITHX BOCIIOMHUHAHUSX, CIICIATH OBl BbI HA MECTE
Hplo-TOHA BBIBOJ O BCEMUPHOM XapakTepe TATOTEHUS WM TOJBKO O CYIIECTBOBAHUM TATOTEHUS
MeXIy 3emiiei u Apyrumu tenamu? OTBET 000CHYHTE.

3aoanue:

Haiimure B MHTEepHETE Miam OyMaxHBIX McTOYHMKaX MH(popMmanuio o0 WM. Herorone. Uem
3HAMEHHUT ITOT BEJIMKUN yUEHBIH, KPOME TOTO, UTO I10 JIETE€H/I€ OH OTKPBLI 3aKOH BCEMUPHOI'O TAT O-

TEHUs, KOTJja eMy Ha roJIOBY ynalo siojJoko?

Teker 2

[lepBbIii TaTeHT, CBS3aHHBIN C THAPABIWYECKUM YCHJIEHHWEM, OblI monydeH Dpeaepuxkom
Jlanuectepom B Benmukobputanuu B 1902 roxy. Ero u3zoOperenue npeactaBiisio coOOM «yCHIIH-
TEJIbHBI MEXaHU3M, IPUBOJIMMBIN MTOCPEICTBOM TMApaBIMYECcKOil sHeprum». B 1926 rony nnxe-
uep [Iupc Sppoy npoaemMoHCTpupoBall B KoMIaHuu J)eHepan MOTOPC TUAPOYCHUITUTEND PYJIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIHUNA aBTOMOOHWIBHOTO THAPOYCHIIUTENS PyJisi, HA36IBAEMOT0

30JIOTHUKOBBIM, N300paXkeHa Ha pUcyHKe 15.
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" e (1)

O e Kanans: ragpopacnpenemrrens (3)

© Hacoch f

———

P PN

v L7 (2)
ol

Pabo4igi nopcss

Beixonxoe ssexo (3)

- ~__Ilpasas nonocts rmaponenrarens (4)

PucyHok 15

B sr10i1 cxeme mepemeleHue ynpaBisitolled pykoaTku (1) BOpaBo depe3 MEXaHHMYECKYIO
CBSI3b BBI3BIBAET CMEIICHHUE 30JI0THHKA (2) Takxke BIpaBo. [Ipu 3ToM OTKpBIBaIOTCS KaHAJbl 30JI0T-
HUKOBOI'O rujipopacupenenutens (3), B pe3yabTaTe 4ero ruipaBindeckas )KUAKOCTh OT Hacoca Io-
na€rcs B MPaBYIO MOJIOCTh ruApoaBuratens (4). B aToil mosoctu ruipounianHapa BHEIIHUM HACO-
COM co03/1aéTcs N30BITOUYHOE JABJICHHE, U, KAK CIEJICTBHE, BBIXOJHOE 3BEHO (5) ABMXKETCS BIIPABO,
TO €CTh B TOM K€ HalpaBlieHUH, 4To U pykosTKa (1). [Tockonbky BbIxogHOE 3BEHO (5) KECTKO CBS-
3aHO C KOpPIIycOM pacnpezaenurens (6), To NepeMelleHne BBIXOIHOIO 3B€Ha BBI3BIBAET TAKOE XKe 110
BEJIMUYUHE MEepEMELICHUE KOpIlyca paclpenenuTens. B pe3ynbraTe cMelleHns Kopiyca pacripese-
JuTens, KaHaisl (3) B ruapopacipeiesinTene NepeKphIBatOTCs MOSICKaMU 30JI0THUKA U IIOJa4a JKu JI-
KOCTH OT Hacoca B MOJIOCTh TMAPOLMIMHJpA Mpekpaiaercs. TakuM o6pa3oM, U yHpasistomas py-
KOSITKA, U BBIXOJHOE 3BEHO YCTPOMCTBA IBHKYTCA CHHXPOHHO. OIHAKO 3a CYET TOrO, YTO YCHIIHE
Ha BBIXOJHOM 3BEHE CO3JAETCs 3a CUET JABIICHUS, Pa3BUBACMOI0 HACOCOM, TO 3TO YCHJIME MHOIO-
KpaTHO OoJibllle, YeM yCHIIne, IPUKIAbIBaEMOE K pyKosTke oneparopoM. KorapduuuneHT ycunenus
CIEJAIINX TUAPONPUBOAOB MPAKTUYECKH HEOTPAaHMYEH, U MOIIHOCTh BXOJHOIO CUTHAaja MOJKET

OBITE YMEHbIICHA 10 HUYTOXKHO MaJjiol BEIMYUHEI.

3aoanusn:

1.0Omnpenenute, kyaa OyaeT ABUTaThCs BBHIXOAHOE 3BEHO MPU MEPEMENICHUH PYKOSITKH BIie-
BO?

2. [lomymaiite, ecinu JaBieHHUE THAPABIMYECKON KUAKOCTH, CO3JaBa€MOE BHEIIHUM HAaCO-
COM, YBEJIMYUTH, TO KaK U3MEHUTCS CUJIa, ICUCTBYIOIIAs Ha pabounii MOPIICHb?

3: Byner nu octaBaTbcs MOCTOSHHOW CWJa, ACWCTBYIONIAs Ha paboYHil MOpIIeHs BO BpeMs

NMEPEMCIICHUA PYKOATKH ITPHU OTKPBITHIX KaHAJIaX rnnpopacnpenenHTenﬁ?

Tema 3. 3emna. Ammocgepnvie asnenus. Mupoesoii okean. /lagnenue 600bl 8 MOPAX U OKEAHAX.
Hccneoosanue ona mopeit u okeanoe
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Texcmul 0ns umenu:
Teker 1

OOpatuTe BHUMaHHME, KAKOE HMHTEPECHOE SIBIICHHE MOXKHO HaOIIOAAaTh, UCHOJIB3YsS CaMo-
JIENIbHOE IPOCTOE YCTPOMCTBO.

Heo6xonumo B3ATh SIIUK, B OJJHON U3 CTEHOK KOTOPOTO cAenaTh oTBepcTre nuamerpom 10
CaHTUMETPOB. [IpOTHBONOIOKHYIO CTEHKY HAJ0 CHATH M 3aTAHYTh YIPYIoM IUIEHKOU. Ecin Tenepb
HaIOJIHUTh AUIMK JBIMOM, CKaXE€M, U3 «CYXOro JibJja», U LIEIKHYTh 10 IJIEHKE, TO U3 OTBEPCTHS
BBIPBETCSI Bpallarolleecs TyMaHHOE KOJIbLIO.

OO0pa3yroTcsi TakMe KOJIblia OT 3aBUXPEHHUM BO31yXa y KpaeB oTBepcTHs. Bo3Hukias «3a-
KpYyTKa» CIOCOOHA 3aMETHOE BpeMs COXpaHiITh GopMmy Kousblia. HanoBuuBIINCh, MOKHO JOOUTHCA
TOT0, YTO KOJIbIA OyIyT IOTOHATH, YAAPATH I NPOXOJUTH IPYT Yepe3 Apyra.

B npupone 3aBuxpeHusi, npasaa, y’ke He KOJBLEBBIEC, MOPOKIAAIOTCS, K MPUMEPY, BOCXO-
JSIIIMMH TOTOKAMH HarpeToro Bo3jayxa. JTO SBJIEHUE YacTO BCTpedaeTcs B MycThIHAX. [logHuMasch
BBBICh, BO3JIyX 3aKpy4HMBaeTcCs, BTSTHMBasg B ceOs MECOK U IMbLIb, KOTOPHIE BBIAAIOT pa3Mephl 3TUX
BpAIIAIOIIMUXCS BO3AYIIHBIX CTONOOB. X Ha3bIBaloT cMep4u. BbIBaeT, YTO OHM JOCTUTAIOT JECST-
KOB METPOB B IIUPUHY U COTEH B JJIMHY. Takue cmepun, Ha3piBaeMble B CeBEpHON AMEpUKE «TOP-
HA/10», CIIOCOOHBI BBI3BAaTh HEMAJIbIE pa3pyleHus. MIX cuibl XxBataeT, 4ToObl IEPEHOCUTH JI0Ma.

Ho ecth u puckoBbie JIOOUTENN cMepueld — IuIaHepUCThl. IM ynmaeTcss Tak MCIIONIb30BaTh
BHUXPEBOE BpallleHHE BO3AyXa, YTO OHO MOJTHUMAET IJIaHEPhl Ha OOJIBIIYIO BBICOTY.

Brl MoxeTe u caMu yCTpOUTHh HEOONBIIOW MBUIBHBIA CMEpY, €CIIU MOKPYTHTE IOMICUYKOMN
BOJIM3M HArpeToOro y4acTKa 3eMJIM WU ac(dasbTa.

3aoanusa:

1. Beinenute cocTaBHbIE YacTU B IIPEJCTABICHHOM TEKCTE, YCTAHOBUTE MEXKYy HUMU B3aH-
MocBs3U. O3ariaBbTe TEKCT.

2. Cnenaiite pUCyHOK CaMOJICJIbHOM YCTAHOBKH, C IOMOIIBbI0 KOTOPOM MOXKHO MOJYYUTh
BpalllamoIuecs TyMaHHble KoJbla. M300pasute Kojblia:

- KOTOpbIE JOTOHSIOT IPYT ApyTa,

- KOTOpbIE TPOXOAAT APYT Yepe3 Apyra.

3.Hepe‘II/ICHI/ITC, KaKHC HAaYyKHU CJICAYCT U3YUYUTD, YTOOBI 3aHUMATHCS HCCIICAOBAHUEM TOPHA-

0.
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Texcer 2

DXO0JIOT MpeCTaBIseT cO00M MPUOOpP, KOTOPHIN HCIIONb3YET YAbTPA3BYKOBBIC BOJIHBI JUIS
HCCJICIOBAHMS CTPYKTYPBI U penbeda JHa, 00HAPYKEHHS TTOABOTHBIX OOBEKTOB U PHIOBI. DXOJIOT
COCTOUT M3 JIByX 4acTei — TaTuMKa, COACPIKAIIET0 yCTPOMCTBA epeaayn U pueMa yiIbTpa3ByKo-
BBIX BOJIH, U AUCIUIES. J[aTUMK ycTaHABIMBAECTCS Ha THUILE CyJHA HIDKE BaTepPIIMHUH (YPOBEHB 110-
rpy’KeHus cyiHa). JlaTurK MochuUTaeT CUTHAJIB B CTOPOHY JTHA M IPUHUMAET CUTHAIIBI, OTPAyKEHHbIE
OT JIIOOBIX TIpensTcTBUH. [laHHbIe OT JaT4yrka 0OpabaTHIBAIOTCS M BEIBOJSTCS HA SKpaH TUCILICS B

BHJIC JBMKYILErocs rpaduaeckoro n300paxeHus JHa U BCEX 00BEKTOB Ha MyTH CUTHAJA. JTO M03-

—— W — —y

BOJISIET cOOpaTh HHPOPMAIIHIO 000 BCEM, YTO €CTh B TOJIIIIC
BOJIBI.

3aoanusn:

1.JI;ms1 mocTpoeHusi n300paXkeHus THa U OOBEKTOB Ha
MyTH CUTHAJIa HEOOXOIMMO BBIYHCIIMTH PACCTOSHHUE OT JaTdH-
Ka-M3JIydaTelisl YIbTPa3ByKOBBIX BOJH JO MPEMSATCTBHS. YIIb-
TPa3BYKOBBIE BOJHBI PACIIPOCTPAHSIOTCS B BOJE CO CKOPOCTBIO
okoiio 1500 m/c. Ykaxkute, 4TO JOJDKEH U3MEPUTH IXOJIOT IS

MTOCTPOCHUSI H300pakeHus?

2. Amepukanckuii yaenbiii P. Copmact B 2004r. yTBEepKaai, 94To 0OHAPYKUI JIETCHAAPHYIO
Atnantuny B CpeausemHoM mope, 6mu3 Kunpa. OH npoBen uccieioBaHUE MTOBEPXHOCTH 3eMJTH Ha
rryouHe 1.5 ThIC. M ¢ TOMOIIBIO AX0JI0Ta U 00HapyX Ui Oosiee 70 coBmajeHUi ¢ omUCcCaHUsIMU AK-
poroist ATIaHTUBI: MHOTOKHJIOMETPOBAsl CTEHa, XOJIM, OKPY)KEHHBIH BajioM, IIyOOKHE DBBI, a
TaKoke Oepera BeIcOXIIer peku. HapucyiiTe ynpomeHHyo cXeMy ero UCCIeI0BaHHM.

3. B Mopckoii BoJie CKOPOCTh YJIbTPa3BYKOBBIX BOJH YBEJIMYHBACTCS C POCTOM JABIICHUS.
OmnpenensgeMoe 3X0JI0TOM PACCTOSTHUE JI0 JHA OYJeT OTJIMYaThCsl OT UCTUHHOTO?

BriGepuTe npaBuIbHBIN OTBET:

1) oHo Oyzer Gomblie, 2) oHO OyIeT MeHblIE, 3) OHU OyAyT paBHBI.

Tema 4. Hceneoosanue mopeii u okeanos. Mapuanckas énaouna

Texcm onsa umenusn
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Mapuanckas BmaguHa — IiIyOodaiiliiee MEeCTO 3¢MHOM MOBEpXHOCTH. PacmonoxeHo oHo Ha
3anajHou okpanne Tuxoro okeana B 200 kuiomeTpax BocTouyHee MapuaHCKOro apxurienara. yde-
HbIe-OKeaHOTpa(bl 10JIT0e BpeMs MBITATHCh Y3HATh €€ UCTUHHYIO rIyouny. MccnenoBanus pasHbIxX
JIeT 1aBay pa3Hble 3HaYeHHA. Jle71o B TOM, YTO Ha TAaKOW KOJOCCAILHOM IITyOHHE MIOTHOCTH BOJIBI
YBEJIMUYMBAETCA 1O Mepe NPUONIKEHUS KO JHY, IO-

3TOMY M CBOMICTBA 3ByKa OT 2X0JIOTa B HEW TOXKE Me-

v, M/cex
HstoTcs. [IpuMeHnB BMecTe ¢ 3X0J0TaMHu O0apoMeTphl 470 2
2600 e
¥ TEPMOMETPHI Ha pa3HbIX ypoBHsX, B 2011 roxy Obuio 2370
YCTaHOBJICHO 3Ha4yeHue Tiayounsr 10994 + 40 meTpos. 2500 = T
JlaBiieHMEe Ha THE MOABOJHOM pPAaCCEIMHBI COCTABIISET 2400 5544
2800 —=—t—"T—+—1—
1072 armocdepst, wim 108,6 MIla. —
3a BpeMs, Mpomiennee ¢ MOMEHTa OTKPBITHS 2100 7038
o 2000 e
riyoo4ailliero KaHbOHA, yJAa4HO JOCTUYb €ro JHa |
yaaBajaoch TOJbKO deThipe paza. B 1960 rogy ray6o- 1500 o 1039
KOBOJAHBIN Oatnckad «Tpuect» BHepBblE B MUPE CITy- 1700 v 4 Ji’é‘
T :
CTWJICS HAa camoe JHO MapuaHCKOW BIAJIMHBI C IBYMS 1600 L~ 7'
]
nmaccaxupamu Ha Oopty: jneiirenantom BMC CIIIA 1500
7400
Jlonom Yommem u mBennapckum okeanorpagom XKa- 0 20 40 60 80 100 120 t.°C
)

koM [Tukapom. B 90-e rossr xenob uccneaoBai sSmoH-
ckuii 6ecmtoTHbIN 30H] «Kaiko», mpuHecmnii co mHa MpOoOkI Mila, B KOTOPHIX OBUIM OOHAPYKEHBI
OakTepuu, YepBU, KPEBETKH, a TAKXKE KapTUHKU H0Toje HeBeaomoro mupa. B 2009 roxy mokoput
0e3Hy amepuKaHCKui poboT Nereus, MOJHSABIINN CO JTHA MPOOBI MJIa, MUHEPAJIbI, 00pa3Ilbl TIIy0o-
KOBOJIHOH (ayHbI B (HoTO obuTarenelt HeBeaoMbIX TiyonH. B 2012 roxy B 6€31HY B OJMHOYKY CO-
Bepiwi norpyxkenue [xerimc Kamepon — aBtop «Tutanuka», « Tepmunatopa» u «ABarapa». OH
IIPOBCII HA OHE 6 4acoB, CO6I/Ipa$I Hp06LI TPYHTa, MAHC- 3asucumocme ckopocmu yasmpaseyka (vacmoma 12 Mry)
8 800e om OaeseHUs U memMmmnepamypbl

panos, dayHsl, a Takxke nenas Gororpadun u 3D BUmEo-
cbeMKy. Ha ocHOBe 3Toro matepuana 0wl co3nan ¢uibM «Bb13oB 6e31He».

3aoanusn:

1.[lns BBIYMCIIEHUS THUAPOCTATUYECKOTO JABJCHHs BOJbI Ha JHE MapuaHCKON BHaJAMHBI
p=pgh Heo6X0AMMO 3HATH MIIOTHOCTH MOPCKOH BOJBI (P HOPMATbHBIX ycaoBusax p=1028 xr/m®),
rny6uny srnaauasl h=10994 M u yckopenue cBo6oaHOro maneHus g=9,8 m/c?. Brruncnenus naiot
pesynbtar okono p=110 MIla. O6ssicHuTe, MOYEMy peajbHOE JaBjieHHE OyJeT MPEeBbINIATH MONY-
YEHHBIN Pe3yJIbTaT BHIYMCICHUI?

2.B MOpCKOfI BOAC CKOPOCTD YJIbTPA3BYKOBBIX BOJIH 3aBUCUT OT TCMIICPATYPHI, COJIEHOCTH U

riryOunsl. [Ipy HOpManbHOM JIaBJICHUU U TEMIIEpaType OHa COCTaBIIIET B cpeaHeM okoio 1500 m/c
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" YBCIIMUMUBACTCA C POCTOM JAaBJICHUS. Ecmm BO3MOKHEI HU3MCPCHUA BPCMCHU MPOXOKACHHUA YIIb-
TPa3BYKOBOT'O CHTHAJIa 9XO0JIOTa a J0 JHA BHAIWHBI U O0pPATHO MOCIE OTPaKEHHS, KaK BBHIYUCIHUTH
ee rmyouny? [IpenoxuTe cBOW alrOPUTM pacyera.

3. B Mapuanckom >xenobe Ha riiyOMHEe OKOJO JABYX KHUJIOMETPOB KITyOSITCSI «4epHBIE Ky-
PUIBIIHUKN» — UCTOYHUKH FCOTCpMaJ’IBHOfI BOABI C CCPOBOAOPOJIOM U APYTMMU BEIICCTBAMU, KOTO-
pBIC TIPH KOHTAKTE C XOJIOJHOM BOJOW MpPEBpAIIAlOTCS B YepHBIC Cylb(usl. JIBkeHne Cyabhu -
HOM BOJBI HAIIOMUHAET KIyObl 4epHOTO AbIMa. TemmepaTypa BOABI B MECTE BBIOpOCA JOCTUTAET

450° C.

Ha ceBepe xaHbOHa pacroyiokeHbl «Oesble KypHIbLUIUKN» — Tel3ephl, U3BEPraloLIUe KU/I-
KUH yriaekucnslid ra3 npu temmeparype 70-80° C. 'opsiure MCTOYHUKHU «IIOJOTPEBAIOTY JICSHbIE
BOJIbI, TIOJIEPKHUBAs JKU3Hb B O€3/IHE — TeMIlepaTtypa Ha JHe MapuaHCKON BIAJAMHBI HAXOIUTCS B
npenenax 1-3° C. TloueMy okeaH B 30HE BHIOpOCA TeOTEPMAabHBIX BOJ TeMIepaTypoi 400-450°C

HE 3aKUIIaeT?

Tema 5: Yenosex u 300posve

Texcmul O umenus

Teker 1

Cuuraercs, 4TO CHCTEMAaTHYECKUE, HO YMEPEHHbIC (PM3MUECKHUE YIPAKHEHUS MOJIC3HBI IS
HAIIero 3/0pOoBbi. Bo BpeMsi TPEHUPOBKH MBIIIIBI PACXOIYIOT OOJBINOE KOJIWYECTBO DHEPTUHU U
TpeOyIOT OOJIBIIIOTO KOJWYECTBA MUTATENBHBIX BEIIECTB U KUCIOPOJa, KOTOPHIE JOCTABIISIOTCS
KpoBBI0. UTOOBI 00ECIEUUTh MBIIIIBI BCEM HEOOXOIUMBIM, YBEIUYMBACTCS WX KPOBOCHAOXKEHHE.
Bo BpeMs TpeHUPOBKH KHUPBI HE OTKJIAIBIBACTCS B MBIIIIAX, a, HAOOOPOT, PACHICIUISIOTCS IS T10-
Jy4YEeHHUs] SHEPTUU.

3adanue: Bripa3zuTe CBOE OTHOIIEHHUE K CIEAYIOIUM yTBepxKAeHUsAM: «/la nim Her»

a. Cucrematuueckre (pu3nvecKre ynpaKHEHUsI CKOpee MOJIE3HbI, YeM BPEIHBI.

0. Ousnueckue ynpaKHEHHs MOJIEe3HbI A7 MPOPHUIAKTUKH 3a00JIeBaHUN Cepla U COCY IH-

CTOH CUCTEMEBI.
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B. Dusnueckue ynpaxHEHUs IPUBOIAT K IPABUIIBHOMY ITUTAHUIO.

r. Ou3nvecKue yrnpaxHeHUs: TOMOTraroT U30eXaTh JIMIIHErO Beca.

Texcer 2
Kapuec 3y0oB

bakrepuu, xuByline y Hac BO PTy, SIBISIOTCS INPUUMHOM Kapueca 3y06oB. Kapuec cran
npobieMoii ¢ Hadanma 18 Beka, Korma caxap cCTal JOCTYIHBIM Ollarojapsi YBEJIWYCHHIO €ro
IIPOM3BO/ICTBA U3 CAXapPHOTO TPOCTHUKA.

B Hacrosiiiee Bpemst Mbl MHOTO€ 3HaeM o kapuece. Harpumep:

bakrepuu, KOTOpBIE SBIAIOTCS IPUYUHON Kapueca, IUTAKTCS CaXxapoM.

Caxap npeBpaiaercs B KUCJIOTY.

Kucnora noBpexxaaer noBepxHOCTh 3y0OOB.

Uucrtka 3y00B moMoraeTr npeJoTBpaTUTh Kapuec.

Bonpocwt ona oocyyncoenusn:

- KakoBa ponb Oaktepuii mpu kapuece 3y0oB?

3aoanusa:

1. Ha rpaduke nokazaHo notpebieHue caxapa 1 YUCIIO CIIy4aeB Kaprueca B pa3HbIX CTpaHax.
Kaxnas ctpana Ha rpaduke npencraBieHa Toukoil. Kakoe u3 ciemyromux BbICKa3bIBaHUM IO/I-
TBEpK/IaeTCsl JaHHBIMU, IPUBEACHHBIMU Ha Tpaduke?

a. B HekoTophIX cTpaHax JIOJM YUCTAT 3yObl yallle, 4eM B JPYTUX CTpaHaX.
0. UYewm OoJblre Jr0U €T caxapa, TeM 0oJiee BEpOsSTHO, YTO Y HUX Oy/IeT Kapuec.
B. B mocnennue roapl BO MHOTHX CTpaHaX yBeJIMYMIACh YacTOTa 3a00JIEBaHUN KAPUECOM.

r. B IIOCJICIHUE I'OJbI BO MHOI'UX CTPaHaXx HOTpe6J'ICHI/Ie caxapa yBCIWYNIIOCh.
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2.0T™MeThTe TONBKO OJHY KIETKY B KaXKJI0i cTpoke: Hackoabko BaM MHTEPECHO y3HATh Clie-

nyrouee? I'1e 1 kak Bbl MOKeTe 00 3TOM y3HaTh?

OYCHb MHTCPCCHO | UHTCPECHO | MAJIOMHTCPECCHO | HC MHTCPECHO

a) Y3HaTh, KaK BBITJISAT IO MHKPO-
CKOITOM 0aKTepHH, paspyaronie 3y-
OBl

0) Y3HaTh 0 CO3/ITaHMH BaKIIMHBI,
MpeI0TBpAIIAIOIICH Kaprec 3y0oB

¢) [lonsTp, Kak nuia, He coaepKalas
caxapa, MOET CTaTb IPUYUHOMN Kapue-
ca 3y0OoB

8 kiace

Tema 1. dnekmpuueckue sa61eHuA.

Texcmul 012 umenus:

Teker 1

DKcnepTy aaim o0paselr] HeW3BECTHOTO TBeporo BemiecTtBa. OH X04UeT 3HATH SIBISIETCS JIU
BEIIECTBO METAUIOM. MeTaylibl B TBEPAOM COCTOSSHUM WMEIOT KPHCTAUIMYeCKoe cTpoeHue. B
y37lax KPUCTAUIMUECKON pEeIIeTKH MeTa/la paCIoIOKCHBl TOJIOKUTEIbHBIE WOHBI, a B
MPOCTPAHCTBE MEXKAY HHUMH JBUXKYTCS CBOOOmHBIE »3ieKTpoHbl. Ecianm B Meramne co3narhb
ANIEKTPUYECKOE T0JIe, TO CBOOOTHBIEC MEKTPOHBI HAYHYT JBUTAThCS HAIMPABIIEHHO MO JACHCTBHEM
ANEKTPUUYECKUX CUJI. BO3HUKHET 3NEKTPUUECKU TOK.

Hcrounuk ToOka, MPUEMHHKH, 3aMBIKAIONIME YCTPOMCTBA, COCAMHEHHBIE MEXIY CcO00i
MIPOBOAAMH, COCTABJISIIOT MPOCTEHUIYIO ANEKTPUUECKYIO 1enb. YTOObI B Lienu ObLT TOK, OHA JA0JKHA
OBITH 3aMKHYTOM.

3aoanus:

1. 3anumuTe OAHO CBOMCTBO, KOTOPOE MOXET YBHAETh U IMPOBEPUTH SKCHEPT, U KAKUM
00pa3oM 3TO CBOWCTBO MOMOXKET OIPENEINTh, SIBISIETCS JIU BEIECTBO MeTauioM. Bocrnomnbiyiitech
uHdopMaIeit u3 HIHKETPEICTAaBICHHOTO TEKCTa.

Texer 2

['pynna OpUTaHCKHX yUEHBIX pa3padaThIBaeT KyMHYIO» OJIEXKIY, KOTOpas MOMOXKET JETSIM
C OTKJIOHEHHUSIMH B Pa3BUTHU «3aroBOPUTHY. PeGeHKa, 0eTOro B )KUIIET U3 YHUKAILHOTO 3JIEKTPO-
TEKCTHUJIS,, KOTOPBIN MOJCOSMHEH K CHHTE3aTOPY PeUH, MOKHO OyAeT MOHATH MPOCTO MO €ro Mo-
CTYKMBAHMIO MO YyBCTBUTEIbHON K PUKOCHOBEHUIO TKaHHU.

Martepuan crenan U3 OObIYHON TKaHU, MEPETUIETEHHON COIePKalUMH YTOJIb BOJIOKHAMH,
KOTOpPbI€ MOT'YT ITPOBOJIUTH 3JEKTpUUecKui ToK. [Ipyu HaiaBnMBaHUM HA TKaHb, CUTHAJI, TPOXO/IS-
M Yyepe3 BOJIOKHA-TIPOBOJAHUKH, YCUIIUBAETCS, U KOMIIBIOTEPHBINA 3JIEMEHT MOXKET ONPEACIIUTh

MCCTO IMPUKOCHOBCHH HAa TKAHU. OTOT SIEMEHT MOXKET YHOPpaBJIATb JIFOOBIM noACOCAMHECHHBIM K
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HEMY 3JIEKTPOHHBIM YCTPOMCTBOM, Pa3Mepbl KOTOPOTO HE MPEBBICAT JIBYX CIIMYEUHBIX KOPOOKOB.
«I'maBHOE 3aKIIIOYAETCS B TOM, KaK MBI [IEPEIIETAEM TKaHb U [IEPEIAEM YEPE3 HEE CUTHAJIBI: MBI
MOJKEM BIUIECTH CIEIMATbHbBIE BOJIOKHA B YK€ CYIIECTBYIOIINE PUCYHKU TKAHEH TakK, YTO BBl ATOTO
HE 3aMETUTEY, - TOBOPUT OJIMH M3 YUEeHBIX. He moBpeuB MaTepua, ero MOXHO CTUPaTh, HAMAThI-
BaTh BOKPYT MPEAMETOB WM CKJIabIBATh. Y YCHBI TOBOPUT TAKXKE, YTO MaTEpPHAIl MOXKHO 3aITy-
CTUTb B JICLIIEBOE MAaCCOBOE IIPOU3BOJICTBO.

Bonpocwt ona oocyyncoenusn:

- MoxHo 5n KayecTBa MaTepuasa, O KOTOPhIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C ITOMO-
LIbI0 HAYYHOI'0 dKCIIEPUMEHTA B Jaboparopun?

- MoxHO 11 MaTepuain CTupaTh, HE IOBPEAUB €ro?

- MoHO 11 MaTepHuall IOBPEIUTh, HAMATHIBAsI €70 BOKPYT MPEIMETOB?

- MoxHO 11 MaTepuai CKIaIbIBaTh?

- MoHO 11 MaTepHal 3allyCTUTh B MaCCOBOE IIPOU3BOJICTBO?

Tema 2. Xumuueckue npoyeccol. I1eKmpoiu3.
3aoanusa:
1. OnumuTe ABa mpolecca, KOTOpbIE MOIJIM Obl Bbl HAOMIOJATh BO BpEMsi XUMUUYECKOH pe-
aKIUK:
VY4eHHUK BBICHINAI HEMHOT'O IIOPOLIKA B MPOOHPKY. 3aTeM OH J0OABUI B IOPOIIOK KUAKOCTH

1 B30oJTan mpooupky. [Ipousonuia Xumudeckas peaxius.

Texcm 01a umenua:

DJIeKTPOJIN3 AJTIOMUHMS

[To coneprxaHuio B 3¢eMHON KOpe aIFOMUHUNA 3aHUMAET MIEPBOE MECTO CPEAH METAJUIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOUT U3 aMIOMUHUS (U1 CPABHEHUS, COJCpKaHue xele3a B Heit — 4, 2%).
OpHaKko 3TOT XUMUYECKH aKTUBHBIM METaUl HE MOKET CYIIECTBOBAaTh B CBOOOJAHOM COCTOSSHUU U
BCTpEUYaeTCsl TOJBKO B BHUJE Pa3IMUHBIX coennHeHuil. OCHOBHAs WX Macca MPUXOTUTCS HA OKCH]
amomunus (Al2O3). OTo coeauHeHne B 00MXOJ€ OHO HA3BIBAETCS TIIMHO3EMOM, WJIM MPOCTO TIIH-
HOHU.

B konue 19 Beka Obla pa3paboTaHa TEXHOJOTHS MPOMBIIIJICHHOTO AJIEKTPOIUTHYECKOTO
MIPOM3BOJICTBA ATIOMHUHUS U3 TJIMHO3€Ma, TIOMEIIEHHOTO B PACIUIaBIEHHBIA KPUONIUT (pEeaKuid MU-
Hepall C CYIIECTBEHHO MEHbIIIeH TeMIepaTypoi MIaBICHUs, YeM Y TIIMHO3EMa).

3J'IeKTp0J'IPI3 TJIMHO3E€Ma IPOU3BOJAAT B ) KUAKOM KPUOJIMTE B 3JICKTPOJIN3CPEC:
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Puc. Cxema snexTpoiuzepa Juist IOJIy4eHUs aTlOMUHUS.
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|

DNEeKTpoIM3ep MMEET KaTOJHOE U aHOAHOEe ycTpoiicTBa. KaTomnoe ycrpoiictBo - 1 mpen-
CTaBJIsIeT cOO0M BaHHY B CTaJbHOM KOPITyCE, 3aKPBITHIM M3HYTPH YrojbHbIMU Osiokamu. K yroinsb-
HOMY JHY BaHHBI NOJAKIHOYCHBI MEAHBIC INHWHBI I OTBOAA JJICKTPUYCCKOTO TOKA. B mnmponecce pa-
OOTBI AIIEKTPOJIU3Epa Ha JIHE BaHHBI, CIy’Kallel KaToloM, coOupaercs *KUAKUM altoMUHUNA. AHOA-
HO€ YCTPOWCTBO - 2 COCTOUT U3 BEPTUKAJIBHO YCTAaHOBJIEHHOIO aHOJIa, HIKHSISI 4aCcTh KOTOPOTro MO-
Tpy’K€Ha B 3JIEKTPOJIUT. DIIEKTPOIUT COCTABIISIOT U3 KPUOJUTOTINHO3EMHOIO paciyiaBa, B KOTOPOM
conepxutcs 8...10 % rauHozema. K aHOAy MOABENICH MOCTOSHHBIN YJIEKTPUUECKUA TOK, KOTOPBII
WCIIONB3YETCS B TMPOIECCE DJICKTPOIN3a, a TaKKe MOIEPKUBACT TEMIIEPaTypy DIEKTPOJIUTA
950...970 °C 3a cuer JOKOYJIEBA TEIUIA, BBIACIISIIOLIETOCS B CJIOE SJIEKTPOJIUTA MEXYy aHOJOM U Ka-
Toq0M. [TogbeMHBIN MeXaHU3M - 3 mepeMeniaeT aHoI 0 MEPE €ro cropaHus BHU3Y. Uepes mTeipu
K aHOJy MOJBOAMUTCS ekTpuueckuii Tok ot 45000 mo 155000 A. PaGodee HanpspokeHHE HOPMATBHO
paboraromieit Banubl 4, 0-4,5 B. IIpu snexTposuse moa BAMSHUEM HaJaXEHHOTO AJICKTPHUYECKOTO
IoJIs K KaToxy mepeMentatorcst kKatnonsl Na*, AP, Ca®*, Mg?*, Ho paspsukaroTcs Ha KaTojie, Kak
HauboJ1ee MoJI0KHUTENbHbIE, TOJIBKO KaTHOHBI allfoMUHMSL. OOpa3yIouiicss B POIEcce AIEKTPOIIn3a
ATIOMHHHM cOOMpaeTcsl Ha JIHE BaHHBI 3JIEKTPOIU3Epa MO/ CI0EM IJIEKTPOJIUTA, OTKY/Ia €ro nepuo-
JIMYECKU BHIOMPAIOT C TIOMOIIIbIO BAKyYYMHOT0 KOBIIa. J1Jis mosyueHus 1 Kr allroMUHHS pacxXolyeTcs
okos1o 16500-18500 kBT uyac anexkTposHeprumu.

Bonpocwtl ona oocysycoenusn:
- Tloyemy kpymHbIE MPEANPHUATHS MO MPOU3BOJCTBY AIOMUHHUS Yallle CTPOSAT Ha Oepery

0OJBIIINX peK?
- [Touemy pacrutaBieHHBIN aJFOMUHAN COOMpAETCs HA JTHE BAaHHBI O] CJIOEM JJIEKTPOJIUTA?
K yronpHOMY JHY BaHHBI [TOJKIFOYEHBI MEIHBIC IIIMHBI IS TIOABOA 3JICKTPUIECKOTO TO-
ka. Bo3moskHa nu 3amena marepuana muH? C KakKUM yTBEP)KICHUEM BBl COTJIACHBI: 1) Melb UMeeT
BBICOKYIO TeMIIepaTypy IUIaBICHUS;, 2) Meb UMEET XOPOIIYIO TEIUIONPOBOAHOCTD; 3) MEIHBIN Mpo-

BOAHUK O6J'IaI[aeT Xopomeﬁ BHGKTpOHpOBOI[HOCTBIO?

Tema 3. Dnexkmpomaznummusle a61eHus
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Texcmot Ona umenus:

Texer 1

DNeKTpoCTaTHYECKU (PUIBTP MpeaHa3HaueH JUIsi OYMCTKU BO3AyXa OT COACPIKAIIMXCS B
HEM MOCTOPOHHUX YacTHIl, B OCHOBHOM MUK pazMepoM oT 0,01 mxm u aspozoneir. KoncTpykTHB-
HO TPEICTABISICT COO0OM HAOOp METAJUTMYECKUX IUTACTHH,
MEXTY KOTOPBIMH HATSHYTHl METATMYECKHE HHUTH. Mexmy
HUTSMU U IUIACTUHAMHU CO3/aéTCS PAa3HOCTh MOTEHIMAIOB B
HECKOJIBKO THICSY BOJIBT, YTO IPUBOIUT K 00pPa30BaHUIO MEXK-
Ny HAMH CHJIBHOTO JJIEKTPUYECKOTO IMOJIS U BOSHUKHOBEHUIO
Ha MOBEPXHOCTHU HUTEH KOpPOHHOrO pa3psana. B pesynbrare va-

CTHIIbl TIBIJIM MPUOOPETAOT AIIEKTPUUECKUM 3apsy. 3arps3HEH-

HBIA BO3AyX MOJAETCS B MPOCTPAHCTBO MEXKJY IUTACTHHAMM,
3apsHKEHHBIC YACTHIIBI MBUTH IO/ JCHCTBUEM 3JICKTPUICCKOTO
TIOJISI TPUTSTUBAIOTCS K IJIACTHHAM M OCEJIAI0T Ha HUX.

Bpemst oT BpeMeHU ¢ TUTACTHH HY)KHO CMBIBATh MBUTh. DJIEKTPOCTATHYCCKHE (PHIIBTPHI MO-
T'YT YJIOBUTH BCE YACTHIIBI, CIIOCOOHBIE MPUOOpeTaTh 3apsa. OUIbTPhl OTIIMYAIOTCS HU3KHM YPOB-
HeM ToTpeOieHns YHepruu U OecturyMHOCThIO. K HemocTaTkaM OBITOBBIX MOJIETIEH OTHOCUTCS CPaB-
HUTETHHO HEBBICOKAs MPOM3BOAUTENBHOCTH (50 — 60 M°/uac) u reHepanms o3oHa. O30H B He-
OO0JBIINX KOJMYECTBAX 00JIaJjaeT MPUATHBIM 3allaxoM, HATOMUHAIOIIUM BO3AyX Mocie rpo3bl. On-
HAKO B BBICOKUX KOHIIEHTPAIUSIX 030H TOKCUYEH.

OuuIieHHBIH BO3IyX BO3BpAILlaeTCsl B MOMEIIEHHWE, YTO IMO3BOJISIET SKOHOMUTH TEIIO U
AIIEKTPO3HEPTUI0, UITU BhIOpAchIBaeTCs B aTMochepy.

Bonpocwt ona oocysycoenusn:

- B xakux mo Ha3Ha4YeHHIO MOMEIIEHUAX BO3AYyX IOC]IE OYMCTKH BHIOpAchIBae€TCS B aTMO-
chepy

- byner nu pabGotats ¢uibTp, ecinu Mexay IJIaCTHHAMU MPOAYBaTh BO3AYX B YKa3aHHOM
HaIpPaBJICHUU TIPU PA3OMKHYTOM KJIIOU€ B I[N MMUTAHUS?

- Kak noBnuser Ha 3()(heKTUBHOCTh OYHUCTKHU BO3IyXa MU3MEHEHHE MOJSPHOCTH TUIACTUH U
CTEP’KHEHW Ha MPOTUBOMIOJIOXKHYIO?

3aoanue:

Ha rpaduke nzobpakeHa 3aBUCUMOCTb CTETIEHH OYUCTKU OT 00beMa BO3yXa, IPOyBaeMoO-

ro yepe3 GUIBTP 3a yac JUId ABYX Mojesel puibTpa.
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Koau4ecTno Boayxa (M3/9ac)

W3 mpuBeneHHOro crucka HeoOXOIUMO BBIOPATH OCHOBHYIO NMPUYHMHY CHIDKEHUS dPQeK-

TUBHOCTH OYMCTKHU C YBEJIMUYEHHEM KOJUYECTBA MPOJyBaeMoro Bozayxa. [Ipu: yBenmnueHun ckopo-

CTH BO3YIIHOTI'O MMOTOKA:

1) 3apspKeHHBIE YaCTHIIBI ITBLUTH HE YCIEBAIOT OCECTh Ha IUIACTHHAX (HIIBTPA;
2) yBEIMUYMBAETCS TEMIIepaTypa 3JIEKTPOJOB U U3MEHSIOTCS YCIOBUS KOPOHHOIO pa3psia;

3) u3MeHseTcs cuila MPUTSDKEHUS 3apsHKEHHBIX YacTHUI MBUTH K TUIaCTUHAM (HIIbTpA.

Texct 2

I'mOGpuanblii aBTOMOOUIB

['uOpuHBIIT aBTOMOOMITH UCIIONIB3YET COYETAHKE JBYX THIIOB JBUTATENCH — OCH3MHOBOTO U

anekrpudeckoro. OHU paboTalOT B PEKUME ONTUMAIBHOIO JOMOJHEHUS ApYT npyra. beH3suHoBbII

ABUTIaTCJ]Ib BHYTPCHHEI'O CropaHrsd HMCIOJB3YCTCA B KAYECTBE OCHOBHOT'O MCTOYHHKA SHEPIrun ABU-

YKEHUs. BRICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPUTHOM CHUIIOBOM YCTAHOBKH MPEACTABIISIET CIOKHYIO

¥ KOMIAKTHYIO KOMOWHAITHIO 3JIEKTPOMOTOpPA U AJICKTpOreHepaTopa. DIEeKTPOABUTATEINb PU HEOO-

XOJUMOCTH MOMCHTAJIBHO obecrieunBaeT AOTIOJIHUTCIIbHYIO MOIITHOCTDb, HE pacXoays TOIIJIMBO U HE

3arpsi3HsAs OKpYyXaromyto cpeay. Mx coBmectHas pabota o0ecrieunBaeT aBTOMOOMIIIO MPEKPACHbBIE

CKOPOCTHBIC Kau€CTBa U TOIINIMBHYIO 9KOHOMHWYHOCTb.

B nauane aBmwkeHHs OJIOK yNpaBJIEHUS SHEPTHIO aKKyMYJISATOPHOM Oarapen HarpaBiisieT Ha

QJICKTPOMOTOPEI, PAaCIIOJIOKCHHBIC B HepCI[HCﬁ MU 3aJHEH JacTu ABTOMOOUJISA. I[BI/I)KGHI/IC B HOp-
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MaJIbHOM PEKUME OCYILECTBIISIETCS 32 CUET OCH3MHOBOTO JABHTATENsl U 3JIEKTPOMOTOPOB, Bpalllaro-
IIMX U DJIEKTPUYEeCKUi reeparop. ['eneparop mo komanzae 0J0Ka yHnpaBieHHS OCYLIECTBISIET 3a-
psaky Oatapew, OTAaBas e M3JIMIIKK SHEPTuu. [Ipu TopMOKEHNN KUHETHYECKasi SHEPTUsl aBTOMO-
OuIist IpeoOpaszyeTcss B AMEKTPUICCKYI0, KOTOPYIO OJIOK yIpaBlIeHUS BO3BPAIIAET B BHICOKOBOJIBT-
HyI0 Oarapero, a OEH3WHOBBIN BUTATENb PabOTaeT B OOBIYHOM peXHMe. B TpaauIMOHHBIX CHUCTe-
Max 3Ta SHEPTHUs TOPMOKEHHUS Tepsutack. B oTiimume ot HUX THOPUAHAS CHIIOBAs CUCTEMa OCOOEHHO
s deKTUBHA B TOPOJIC, TJIE YaCTO YEPEAYIOTCS Pa3roH U TOPMOIKEHUE.

Bonpocwt ona oocyyncoenusn:

- Ecnm B ruOpuIHBIX CHIIOBBIX YCTaHOBKAX YHEPTHUSI TOPMOXKEHUS TIOCIIE MPeoOpa3oBaHus B
AIIEKTPUUYECKYIO U aKKyMYJIHpYeTcs B OaTapee, TO Ha KaKHe MPOIECChl HIET SHEPTHS TOPMOXKEHHSI B
TPaTUIIMOHHBIX aBTOMOOUIISIX ?

- Eciiu B TpaMIIMOHHBIX aBTOMOOWIISIX pacxo] TOIUIMBA COCTaBigeT oT 7-8 nutpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas MpUUMHA TaKOW SKOHOMUHU TOTLIIMBA?

3aoanue:

1. Paccmotpute G0OK-CXeMy T'MOpUIHOTO aBTOMOOMIIE U BCTaBbTE MPOIYIIEHHOE CJIOBO B

yTBepkaeHue: «bIoK ympaBieHus Ha OCHOBE MH(OpMAINH, MOTYYEHHONH OT , TOo-

ChIJIACT HCITIOJTHUTCIIBHBIC KOMaH/IbI CHIJIOBOM YCTAaHOBKE U aKKYMYJIATOPHBIM 6aTapesIM».

biok ynpasinenuns

I
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ABC FeHEpaTOphI Oarapen JABHrATENCH. TeMreparypbl

Tema 4. Ilpou3ze00cmeo u ucnonv3oeanue 31eKmpoIHepuu

Texcmul Ona umenusn:
Teker 1
I'maposaekTpocranums
OcHoOBHas 3a/1aya TUAPOIIEKTPOCTAHLIUH
— mpeoOpa3oBaHHe HSHEPrUU TEKYIIECH BOJABI B
ANEKTPUUECKYI0 SHeprutro. B 3aBucumoctn ot

TUIIa CTAHIOUHU KOHKPETHAA TCXHHUYCCKAsA pCalin-




3anusi OyJeT pa3HOW, HO MPHHLMI PabOTHl THIPOAIEKTPOCTAHLMU OCTAa&TCsi HEeM3MEHHBIM. Pac-
CMOTPHUM TEXHOJIOTHIO BBIPAOOTKH 3J1eKTposHepruu Ha npumepe JKurynésckoi ['9C.
Pazpe3 Kurynésckoit '9C:

1 - BepxHwmii 6bed (4acTh BoJOEMA, PACTIONIOKEHHAS BBIIIE INIOTHHBI TI0 TEYCHHIO);

2 - BOJ103200D;

3 - cimpanbHas kamepa (CoopyKeHHUe, MOABOIISEe BOIY K TypOuHe u hopmupyromiee mo-
TOK Ha BXOJI€ B HAIPABIIAIONIUI amnmapar; CupaibHas KaMepa o popMe HallOMHHAET YIUTKY, 3a-
KpPYUYEHHYIO0 BOKPYT TUAPOTYPOUHBI);

4 - HampaBIAOMMUE anmapat (CreraaIbHBI MEXaHU3M U PETYJTUPOBAHUS PAcX0Ja BOIBI
yepe3 TypOuHy);

S - TUAPOTYpOUHA;

6 - orcaceiBaromias Tpyoa;

7 - HIOKHUN Obed (4acTb BOJIOEMA, PACIIONOKEHHAs HUXKE INIOTHHBI);

8 - Bai;

9 - rumporeneparop; 10 - Tparcdopmarop; 11 - THHUS dIeKTpOTIEpEaaAYH.

Bona u3 Bepxuero 6neda (1) gepe3 Bomo3zadop (2) monagaer B cnmpaibHyIo kKamepy (3). B
CHUPAJIBHON Kamepe IMOTOK JOIMOJHUTENBHO '3aKpydHMBaeTCs" W, IMPOXOJs 4Yepe3 HaIpaBiIsIOLINAN
anmapat (4), paBHOMEPHO TOJABOIUTCS K TUapoTypOune (5). PackpyumBasi ruapoTypOHHY, MOTOK
TepsieT OONBIIYIO YacTh CBOSH DHEPIHUH, MOCIIE YeTO OTBOJUTCS Yepe3 OTCACHIBAOIIYIO TPyOy (6) B
HwkHuA 0bed (7). ['mapoTypOrHa MOTyYEeHHYI0 MEXaHHYECKYIO SHEPTHIO BpaIleHUs TepenaéT ye-
pe3 Ban (8) rumporeneparopy (9). I'maporeHeparop Bpaiasch, BbIPA0ATBIBAET AIICKTPUUECKYIO
SHEPTHIO, KOTopas nepenaercs Tpanchopmaropy (10), a 3aTem BEIAAETCS B CETh Yepe3 JIMHUU DJICK-
Tponepenauu (11).

Bonpocwl ona oocysycoenusn:

- Kak mosnusiet Ha adpdextrBrOCTh paboThl ['IC (YBenn4UTCs BEIpaOOTKA SIICKTPOIHEPTHUH;
yMeHbIIUTCS Y)PEKTUBHOCTD, HUKAK HE MOBJIMAET) CHIYKCHUE YPOBHS BOJIbI B BepxHEM Obede?

- Ilouemy wacroTa BpaileHusi TypOUHBI B pabOueM COCTOSIHMM MOJIEPKUBAETCS MOCTOSH-
HOM: 3TO YMEHBIIAeT PAacXoJl BOJAbI? MOCTOSHCTBO YacTOTHI BpallleHUs OOECHEeUUT CTaOUIHLHOCTH
4acToThl IepeMeHHoro Toka 50 ' Bo Bcelt sHeprocucreMe? TaKoOW peXHM COOTBETCTBYET MAKCH-
MaJbHOMY KIIZ;?

- Briusier i pabora I'DC Ha cocTosiHUE BOJHBIX OHOpecypcoB?

W3 npuBeneHHBIX HIDKE YTBEPKIACHUM HEOOXOIUMO BBIOEPUTE MPABUIIHHBIC U YKAKHUTE UX

HOMepa:

87



1. Ja, Biuser, HabaroaeTcss M3MEHEHHE MUKPOKJIMMATa, CHUKEHHUE CKOPOCTH TEUCHHS pe-
KM, 3aMEJJIEHHE BOJOOOMEHA M CAMOOUYMUIICHMS, @ TAKKE Pa3BUTUE CUHE-3€IEHBIX U IMAaTOMOBBIX
BOJIOPOCIIEH, YXYyALLIEHNUE Ka4YeCTBA BOJBI.

2. Jla, BIMSET, MPOUCXOAUT YMEHBIICHUE PBIOHBIX 3aIacoB, COKPALICHHE YHCIA LIEHHBIX
BHJIOB.

3. Her, BiusiHUE HE3HAYUTEIHHOE, TTOTyYCHUE SHEPTUN KOMIICHCUPYET HAHOCHMBIN YPOH.

Texer 2
Counneuynas 6aTapesi
[Ipocreiimias KOHCTPYKIUS cOHEYHOTro AieMeHTa (CD) Ha 0OCHOBE MOHOKPHCTANTNYECKOTO

KpEMHHS TIOKa3aHa Ha PUCYHKE.

2%

n-Cnom

D-CNON

ToHkasi TuIacTUHA COCTOMT W3 JIBYX CJIO€B KPEMHHMSI C Pa3IUYHbIMU (U3UYECKUMHU CBOM-
cTBaMH. BHYTpeHHHMIA CII0# TpencTaBiIseT cOOOM YUCThII MOHOKPHUCTAJUTMYECKUN KpEMHHA, 00J1a-
JAIOIINN «IBIPOYHOM POBOAUMOCTHIO» (p-THIT). CHAPY U OH MOKPHIT OYEHb TOHKHM CIIOEM KpeM-
Hus ¢ npuMmeckio Gocdopa (n-tum). Ha ThUIbHYIO CTOPOHY MUIACTHHBI HAHECEH CIUIOIIHOW METall-
JUYECKUIM KOHTAKT. Y TPaHUIIbl N-U p- CIOEB B pe3yjbTaTe MEpPEeTeUKu 3apsiioB 00pazyroTcs ooe-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM O0OBEMHBIM MOJOKHUTEIBHBIM 3apSAI0M B N-CJIO€ U 00BEM-
HBIM OTPULIATEIBHBIM 3apsI0M B P-CI0€. DTH 30HBI B COBOKYITHOCTH M 00pa3yIoT p-N-mepexo.

Korna comnHeuHsblil 3J€MEHT OCBELIAETCSI, MOTJIONIEHHBIE (POTOHBI F€HEPUPYIOT HEPaBHO-
BECHBIE JICKTPOHHO-JIBIPOYHBIE Mapbl. DIEKTPOHbI, FTeHEPUPYEMBIE B P-cii0€ BOIM3U p-N-Tiepexoaa,
MOAXOJAT K p-N-TIEpexojly U CYNIECTBYIOIMIMM B HEM JJIEKTPUYECKHUM IOJIEM BBIHOCATCA B n-
o0nacTh. AHAJIOTMYHO M WU30OBITOYHBIE JIBIPKU, CO3JaHHBIE B N-CJIOE, YACTUYHO MEPEHOCSITCS B P-
cioit (puc. a). B pesynbTare n-cioil nmpruoOperaeT NOMOJHUTENbHBIA OTPULIATENBHBIN 3apsiid, a p-
CJION - MOJOKUTENbHBINA. OTpULIATEIPHOMY MOJIOCY UCTOYHHMKA TOKa COOTBETCTBYET N-CJIOH, a p-
CJIOH - MOJIOKUTETILHOMY.

D¢ddexTrBHOCTH TPEOOPa30BaHUS SHEPTUU CBETA B DNIEKTPHUUECKYIO B MOJTOOHBIX dJIEMEHTaxX
nocturaer 35%. [lo TeXHONOTrMYECKHMM MPUYHHAM OTIECNIBHBIA DJIEMEHT BO3MOXHO H3TOTOBUTH
TOJILKO HEOOJIBIIIOro pa3Mepa, Mo3TOMY sl yBeanueHUs d(h(HEeKTUBHOCTH COEAUHSAIOT HECKOIBKO
aneMeHTOB B Oatapen. ConHeuHble 6aTapen MpeKpacHO 3apeKOMEHIOBAIM cebs B KOCMOCe Kak J0-

CTaTOYHO HAJCKHBIN U CTaOUIIBHBIA MCTOYHHUK OHEPruu, CIIOCOOHBII pa6OTaTB O4YCHb JJIMTCIIBHOC
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BpeMs. [ 1aBHYIO OMAcHOCTB ISl COJIHEYHBIX OaTapei B KOCMOCE MPEJCTaBISIOT KOCMUYECKas pa-
JMAlKsl © METEOPHAs TbLJIb, BBI3BIBAIOIINE IPO3HIO0 MMOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U Orpa-
HUYMBAIOLINE CPOK CIIyKOBI OaTapeil.

Bonpocwl ona oocyycoenusn:

— I'me u xorma MbI MO’KEM BOCTIOIB30BAThCS TaHHOW WH(OpManuei?

— U3BecTHO, 9TO A3PPEKTUBHOCTh COTHEUHOW OaTapen HauOOJbIIas MPU HOPMAIBHOM TIa-
JICHHHM CBETa HA MOBEPXHOCTH 3jeMeHTa. [1oBBICHUT i 3(h(HEeKTHBHOCTh OaTapen UCIOJIL30BaHUE
YCTPOICTB /JI1 UX aBTOMaTU4ecKoro HaBeaeHus Ha ConHue?

3aoanusn:

1.13BecTHO, UTO HA SHEPIETHYECKUE MMapaMeTPhl COJTHEYHOU OaTapen BIHUSET HArpeB ee Mmo-
BEPXHOCTH MaJIAIOIINM U3TyUYe€HHUEM, OpUeHTalus 0aTtaper oTHOCUTEeNpbHO COJIHIIA U €€ TeOMEeTPHU-
yeckue pazmepbl. OnuImmTe U n300pa3uTe CXeMy HCCIIeIOBAaHUS 3aBUCUMOCTH CHJIbI T€HEPUPYEMO-
r'o TOKa OT TeMIIepaTyphl OaTapeu.

2. OTnenbHBIC PIIEMEHTHI COTHEYHOM OaTaper MOXKHO COEAMHSTH KaK MOCIeI0BaTeIbHO, TaK
¥ TapaJUieIbHO WU TOCTeoBaTebHO-TIapauieabHo. Onennre (puHAHCOBBIC, KOHCTPYKTHBHBIE H
(u3HYecKre JOCTOMHCTBA U HEJOCTATKH 3TUX BApUAHTOB BKIFOUCHHUS.

Teker 3

Ceeronnon (Takxke ucnosb3yercst cokpamenue CUJI - cBeTonsmydaromuii 110, JTaTHHCKUN
skBuBasienT — LED: light-emitting diode) - 310 mOMynpOBOAHHMKOBEIA MPHOOP C 3JIEKTPOHHO-
JBIPOYHBIM P-N NIEPEXO/I0M, KOTOPBIN CO3AaeT ONTHUECKOE U3TyUeHHUE, KOTAa Yepe3 Hero MpoXoauT
AIEKTPUYECKUI TOK.

NNACTMKOBAR NMKH3A Kprcrann

CHNMKOM KOpnyc

Katon

lanioMuHHesan (MegHas) ocHoBa

Pab6ota CBCTOAMOJa OCHOBAHA Ha CBOMCTBax p-n WIH SJCKTPOHHO-ABIPOYHOI'O IICPCXOa,
O6y0J’IOBJ’I€HHHX B3aUMOJACUCTBHEM ABYX ITOJYIPOBOAHHUKOB p-TUIIA U N-THUIIA: P - positive, TO €CTb
MOJOXKUTEIIbHBIN THII, UJIN ,Z[LIpO‘IHLII‘/'I, uN — negative, TO €CTb OTpI/II_[aTeJ'ILHHﬁ THUII, UJIX 3JICK-
TpOHHLIfI. B PE3YIbTATC MPOIMYCKAaHUA IJICKTPUICCKOTO TOKA B MECTC COIIPUKOCHOBCHHUA IBYX I10-
JIYIIPOBOAHHUKOB IMPOUCXOAUT IIEPEXOJ OT OAHOI'0 TUIIA IMPOBOAUMOCTHU K APYroMy, U Mbl BUJIUM
HU3JTy4YCHHC CBCTA.

CBGTO,[[I/IOI[ HMeEET JBa BBIBOJA - aHOA U Katod. Ha karome PAacCIIOJIOKCH AJIFOMUHHEBBIN napa-

6onmyeckuii peduekrop (oTpaxkarens). OH BHEIIHE BBIMJISIIUT, KaK yamieoOpasHoe yriyoieHue, Ha
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JTHO KOTOPOro nomMenieH Kpucraiul. [1oaynpoBOIHUKOBBIA MOHOKPUCTAIIII — 3TO OCHOBHOM 3JIEMEHT
CBETOAMO/A, B KOTOPOM CO3JaH p-N-mepexoa. MoHokpucTain umeer GopMmy KyOHMKa pasMepom
0,3x0,3x0,25 MM U COEIMHEH C aHOAOM IIPU IIOMOLIU 30JI0TON NepeMbluki. ONTHYECKH Ipo3pay-
HBIM MOJIMMEPHBIA KOPITYC, SIBJISIOIIUKCS OJHOBPEMEHHO (POKYCHUPYIOIIEH JIMH30H, BMecTe C pe-
(IIeKTOPOM OIPEEIAIOT YTOJl U3TYUYCHUs CBETOMO/Ia U HAIIPaBJICHHOCTD ITyuka cBeTa. COBpeMeH-
HBIE CBETOJMOJIBI OBIBAIOT BCEX LIBETOB paayru: KpacHbIC, OpaH)KEBbIC, KEIThIC, 3€JICHbIC, CHHHUE,
Oenpie. CBeueHHe, KOTOPOE MU3Iy4YaeT CBETOAMO/ MPH MOAKIIOYCHUN €T0 K AJIEKTPUIECKOMY TOKY,
3aBHCUT OT MaTepuaia, HCIOJb3YeMOro IMpH IMPOU3BOJACTBE IMOIYNPOBOJHHKA. Tak, Hampumep,
MPUMECH aTFOMUHHS, UHIUS, TeNusl, pochopa BHIZBIBAIOT CBEYEHUE OT KPACHOTO JI0 JKEITOTO IIBETA.
A3OT, Ta/UIW, UHIMNA TPUIAIOT W3JIy4aeMOMY CBETY IIBETa OT 3€JICHOTO JI0 Toiay0oro. UToOs! 10-
OuTbhCs 0€I0ro CBeUeHUsl B KpUCTAII J00aBIIstOT itoMUHOGpop. Paboune HanpskeHus: CBETOIMOI0B
Pa3HBIX IBETOB Pa3IMYHEI.

['maBHBIE TOCTOMHCTBA CBETOAMOI0B — BBICOKHH K11 (15%-60%) 1 niuTensHBIN CpOK pado-
ThI (10 100 000 yacoB).

3aoanusa:

1. Cnenmduueckuii BUT BOJBT-aMIEPHON XapaKTEPUCTHKH CBETOAMO/A MPUBOIUT K TOMY,
9TO Jake HeOOJbIIME MyJIbCAIIUN HANPSDKEHHUS B paboveM pPeKUMe COMPOBOXKIAIOTCS 3HAYUTEIb-
HBbIM M3MEHEHHEM CHJIbl TOKa cBeToanona. Kakumu OymyT MOCIENCTBUS MIOXOTO 3JIEKTPUUECKOTO
KOHTaKTa B LeNH MuTaHus cBeronuona? M3 mpemnokeHHbIX BApUAHTOB OTBETOB HEOOXOAMMO BbI-
OpaTh MPaBWIBHBIN U yKa3aTh €ro HOMEP:

1) mI0X0ii ANEKTPUUYECKUI KOHTAKT 00ECTIEUUT CKAUKH COMPOTUBIICHUS 1I€NH U HANPSLKEHUS
Ha JAMOJE, U3-3a Yero U3IyyeHHe CBeTOANoAa OyIeT «MUTAIOIINM);

2) HMKaKuX HM3MEHEeHHH B paboTe cBeToauoja He OyneT, T.K. U3JydeHHe OO0YCIOBIIECHO
HarpeBoM P-N mnepexoja, a 3TOT MPoIecC JOCTATOYHO UHEPTEH,;

3) cBeTommona He OyeT cO3/1aBaTh U3IyYEHHUE.

400

200 <

Tox, A

100 +4

0-F T T ' !

0 1 2 ) -

Npsmoe sanprwowme, B
2. I[aﬁTe 00bsIcHEHNE ABJIEHUIO: JlaMIia HakalIuBaHWsA OOBIYHO BKIIFOUEHA B CETh MEPEMCH-
HOro Toka gactorou 50 FI_I, a CBCTOAUO — B IICTIb TOCTOSIHHOI'O HAIIPSXKCHU. HOquy Koae0anus
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CHJIbI TOKA B JIaMII€ HaKaJIMBaHUsA HC 3aMCTHBI, a4 BBIKJIFOYCHHUEC CBCTOAMO/Ja HAa 1 MUJIMCCKYHY Y€~
JIOBCK BOCIIPUHUMACLT KaK «MHUTaHue»?

3: IIpennoxxute BapuaHT KOHCTPYKIUU CBETOMO/IA C YIPABIISIEMBIM LIBETOM U3JIy4YECHUSI.

Tema 5. I'nobanvrnoe nomennenue

Texcm 0ns umenus:

W3-3a mmobansHoro moreruieHust bonbemoi bapeepubiii pud (ABcrpanms, Tuxuii okean)
TepsieT CIIOCOOHOCTh BOCCTAHABIHMBATHCS, YTO MPUBOJUT K COKPALICHHIO PAa3HOOOpa3us MOPCKHX
BHJIOB, KOTOpbIe TaM XUBYT. Okono nonoBuHbl bonbimoro bapeepnoro puda norudno B 2016 u
2017 rogax. Boxa B okeaHe mporpenach HAaCTOJNBKO, YTO 3TO BHI3BAJIO MACCOBOE OOECI[BEYHBAHUE
KopayuioB. Eciiu moTeruieHue ymacTcs OCTaHOBUTH Ha ypoBHe 1,5 rpamyca, BepkuBeT 10—30%
kopaisioB. [Ipu moGanbHOM motemyieHuun Ha 2 °C NpakTUYECKH BCEe KOpauioBble pudbl OyayT
MTOTEPSTHBL.

ImaBHas npuumMHa 1100aJBHOTO TOTEIUIEHHWS — BBIOPOCHI MAapHUKOBBIX T'a30B, Ta30B C
BBICOKHMM TIOITIOIIEHUEM CBETOBOI SHEPrUuu B MH(ppaKpacHOM (TerioBoM) nuarna3zoHe. OCHOBHBIMU
MAapHUKOBBIMH ra3aMu 3eMJIM SIBJISIOTCS BOJSHON Map, yIIeKHciblii ra3 u Merad. VMccnenoBanus
YYEHBIX TOKa3bIBAIOT, YTO COJEp)KAHUE YIIEKUCIOrO Ta3a B aTrMocdepe HampsMylOo CBS3aHO C
IJIOLIA/IBIO JIECOB Ha IJIaHETeE.

[mobanbHOE MOTEIUIEHHEe MOXKET NMPUBECTU K PE3KOMY TasHMIO JIeAHUKOB. MccrnenoBanus
2018 roga moka3pIBaIOT, YTO CKOPOCTh POCTA YPOBHS MOPS YBEIUYUBAECTCA U CyMMapHBINA MPUPOCT
K KOHILY CTOJIETHS JIOJKEH COCTaBUTh 65 cM oT ypoBHsA 2010-X rogos.

Bonpocul ona oocysycoenusn:

- T'uGenp kopamsioOB O3HAYaeT, YTO MHOTHE BUIBI PBHIO M JPYrHX CYILIECTB MOTEPSIOT
€CTECTBEHHYIO cpely oOuTaHus. VX momyasiuu cokparaTes Wik ucye3nyT HaBceraa. [louemy?

- Kak Brusier cokpalieHue miomaay JecoB Ha CPETHIOI TeMIepaTypy Ha 3emie?

3aoanue:

W3 npuBeneHHBIX HUKE YTBEPKACHUNM HEOOXOAMMO BbIOpATh J1Ba MPABUIBHBIX:

1) TloBbliIcHHE YPOBHS MOpPSI yrPOXKaeT OCTPOBHBIM TOCYAapcTBaM, TaK KaK 3TO MPHUBEIET K HX
3aTOIICHUIO.

2) TloBbllIeHHE YPOBHS MOPS MPUBEIET K YBEIMUCHUIO YUCICHHOCTH MHOTHX BH/IOB PhIOBI.

3) IloBbllIeHHE YPOBHS MOPS TPUBENET K YBEIMUCHUIO COIEPKAHUS COJM B MOPCKOM BOJIE.

4) V3-3a TOBBINICHUS YPOBHS MOPS YBEJIWYUTCS IUIOIIAAb IMOBEPXHOCTH MOPCKOH BOABI H
KOJIMYECTBO 00pa3yeMoro BOJSHOrO Tapa, 4TO cJenaer mioldalbHOE TOTemIeHue Oosee

HMHTCHCHUBHBIM.

Tema 6. Ilapruuxosstit 3¢hghexm: oelicmeumenbHOCmb WU 8bIMbLCEN?
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Texcm ona umenus:

JKuBbiM OprannuzMaM HEOOXOAMMA YHEPTUS ISl )KU3HU. DHEPrusl, MOICPKUBAIOIIAS KU3Hb
Ha 3emJe, npuxoauT oT CoJHIa, KOTOPOE U3IIy4aeT SHEPTUI0 B KOCMOC, TaK KaK OHO OY€Hb ropsi-
yee. Kpolieynast 4acTb 3TOH 3HEPTUU JOCTUTAET 3EMIIU.

ATmochepa 3emin JecTBYeT Kak 3allUTHOE OJIESUI0, TOKPHIBAIOIIEE TIOBEPXHOCTD IJIaHe-
ThI, ¥ 3aIUINACT €€ OT MePEnaoB TEMIEPATyPhl, KOTOPBIC CYIIECTBOBAIH ObI B OC3BO3IYIIIHOM
IIPOCTPAHCTBE.

Bonbmas gacte nzmydaemoit CoHIIEM SHEPTHH MPOXOIUT Yepe3 3eMHYI0 atMochepy. 3eM-
JIS1 TIOTJIONIAeT HEKOTOPYIO YacTh 3TOM SHEPTHH, a APYyTasi 4aCTh OTPAXKAETCsI 0OPATHO OT 3EMHOM
MOBEPXHOCTU. YacTh 3TOM OTpakeHHOM SHEPTruu noriomaercs armochepoii. B pezynbrare sToro
CpeIHss TeMIeparypa Haj 3€MHOIM TOBEPXHOCTHIO BBIIIE, YeM OHa MOrJjia Obl ObITh, €CJTH ObI aTMO-
cdepsl He cymiecTBoBaia. ATMocdepa 3eMiIn AeUCTBYET KaK MapHUK, OTCIOa M MPOU3OIIIEI Tep-
MUH «I1apHUKOBBIN 3¢ dexT». CuuTaroT, 4To NapHUKOBBIHN 3(h(eKT B TeUueHHEe 1BaIaTOr0 BEKa CTal
0oJiee 3aMETHBIM.

To, uTo cpennsis TemriepaTypa atMochepsl 3eMJIN YBeIUUniIach, sBisercs haktom. B raze-
Tax U IPyrod MepHOIUYECKON NeYaTh OCHOBHOW MPUYUHON MOBBIIICHUS TEMIIEPATyphl B IBaALIA-
TOM BEK€ 4acTO Ha3bIBAIOT YBEJIMUEHUE BHIOpOCa YIJIEKHCIIOT0 ra3a B arMocgepy.

[[IxonbHUK IO UMEHH AHIPEN 3aMHTEPECOBAIICS BO3MOKHOM CBSI3bIO MEXKY CPEIHEN TEM-
nepaTypoit atmocdepsl 3eMIIH B BBIOpOCaMHU YTIICKHCIIOTO ra3a B atMochepy 3emiin.

B OubnmoTteke oH Haien cleayromue aBa rpaduka.

BuiGpochl yrnexkucnoro rasa

¢ CpefHAR TEMNEPaTyPa aTMOCDHEPL! 3eMnit
(THICAYM MUNMMOKOE TOHH B rog)

(rpagycos Lenbcusa)
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Ha ocHoBe 3Tux ABYX Fpa(bI/IKOB AHI[peﬁ caciiall BBIBOA, YTO IMOBBIIICHUC cpe):LHeﬁ TEMIIC-
parypsl aTMOC(I)CpLI 3emn JEHCTBUTEIBHO MMPOUCXOOUT 3a CHCT YBCIMYCHUA BLI6pOCOB YTJICKUC-
JIOT'O rasa.

I[pyraﬂ IIKOJIbHHIIA, BI/IKa, HEC CorjiaCHa C BBIBOAOM AH,[[peH. Ona CpaBHHUBACT ABa Fpa(l)I/IKa

U T'OBOPHUT, YTO HCKOTOPLIC YaCTU Fpa(I)I/IKOB HC IMOATBCPKAAIOT €ro BHIBO.
92



Bonpocwl ona oocyycoenusn:

- Kakue wactu rpadukoB He moarBepxaatoT BeiBoa Auapes? [Ipusenure npumep u o0bsc-
HUTE CBOU OTBET.

- AHipeil HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO IOBBIIIEHUE CPEIHEN TeMIepaTypsbl aT-
Mocdeps! 3eMiTH BBI3BIBACTCS YBEIIMYEHUEM BEIOPOCOB yruiekucioro raza. Ho Buka qymaer, uro
€ro BbIBOJI uepecuyp nocnemHslif. OHa rooput: «IIpexne, uem cienarb OKOHYATEIbHBIN BBIBO,
THI IOJDKEH YOCTUTHCS B TOM, UTO APYTrUe (pakTOphI, BIUSIONINE HA TTAPHUKOBEIN S (PEKT, OCTAIOTCS

MOCTOSTHHBIMUY. HazoBuTe OJIMH U3 q)aKTOpOB, KOTOPBIC NUMCJIa B BUAY Buxa.

Tema 7. Buympennsasa cpeoa opzanusma. Kpoew
Texcm 0na umeHnus:
IlepeauBanue KpoBHU
KpoBb — 3T0 0cOOEHHBIN BHJI COEIMHUTENBHON TKAaHU B OpraHU3Me 4ell0BeKa, B COCTaB KO-

TOPOU BXOSAT TPOMOOIIMTHI, DPUTPOIUTHI, JEHKOIUTHI, Ia3mMa. OHa, KaK U JIF00ast TKaHb, BBITIOJ-

HSIET OIpe/ieleHHble (QYHKIUH B Op-
raHu3Me 4YelIOBeKa: 3allUTHYIO, JIbI-
XaTeJbHYI0, TPAaHCIIOPTHYIO W PEry-
nsTopHyto. O0muit ee 06beM B opra-
HHM3ME 4YeloBeKa cocraBigeT 4-5
JUTPOB.

15 utons 1667 rona dhpanirys-

ckuii Bpau Kan-baruct [enu Bnep-
BbI€ COBEpIIMJI NEepeuBaHue KpoBH uenoBeKky. CeroHst »Ta jeyeOHasi TEXHOJIOTHs MOKa3aHa Mpu
MHOTHX 3a00JIeBaHUSX, HO MPU ITOM OCTa€Tcs KpaiiHe omacHoil mpouenypoil. Cama mporenypa

Ha3bIBAaETCs reMoTpaHchy3usl.

[IpoBoauTh npouenypy 6e3 cMepTENbHBIX OCIOKHEHHH CTaio BO3MOXHBIM TOJBKO IOCIE
oTKpbITHs Tpynn kpoBu B 1901 roxy u pesyc-dakxtopa B 1940 rogy. CeronHsi nepenuBarwT B OC-
HOBHOM KOMIIOHEHTBl KpPOBHU, HAIpUMeEp, TOJBKO 3PUTPOIUTHYIO Maccy, CBEXKEe3aMOPOKEHHYIO
1a3My, KOHIEHTPAT TPOMOOIIMTOB U JIEHMKOLUTHYIO Maccy. Camoe pacnpocTpaHEHHOE TTOKa3aHUE K
MEepPENMBAHUIO — 3TO MOTEPsl KpoBU. OCTpoil MOTepei CUMTAETCs MOTEPS NALUEHTOM B TEUEHHE Ma-
pel gacoB 6osee 30 % oOwvEMa kpoBu. Kpome aToro, cpean abCcONOTHBIX TOKa3aHUN K T€MOTpaHC-
(y3un — IIOKOBOE COCTOSTHUE, HETIPEKPAIIAIOLIUeCs] KPOBOTEUECHHUS, TAKEIOE MATIOKPOBHE, XUPYP-
rU4ecKre BMelaTenbcTBa. ['eMoTpancdys3us Obuia 1 ocTaéres KpaifHe pUCKOBAHHOM MPOLIEIYPOH.
[lepennBanue KpOBU MOXKET BbI3BATh CEPbE3HBIE HAPYILIEHHUS KU3HEHHO Ba)KHBIX MPOIIECCOB, IMO-

9TOMY JdXKE€ IPHU HAJINYUU MOKa3aHU# K 3TOM npoucaype MCIUKH BCCra paCCMaTpUBaArOT HAJIMYNC
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WM OTCYTCTBHME MPOTUBOIOKA3aHUN, CPEAN KOTOPBIX — CEpACYHAs HEJOCTAaTOYHOCTD MPU MTOPOKax,
MHUOKapANUTE, KapIUOCKIepOo3e, THOWHOE BOCHAIICHHE BHYTPEHHEW 000JIOUKH cepliia, TMIepTOHUS
TPeTheHl CTaluu, HApyIIeHHEe KPOBOTOKA TOJIOBHOI'O MO3ra, o0lee HapylieHne OeIKoBOro oOMeHa,
JJIEPTUYECKOE COCTOSTHUE U JIpyrHe 3a00JI€BaHMUSL.

Yacto npu aOCOIIOTHBIX MOKA3aHUSAX K MEPETMBAHUIO KPOBH MPOLEAYPY MPOU3BOMIAT, He-
CMOTpPS Ha MPOTHBOIOKA3aHHSA, HO MPH ITOM OPraHHU3YIOT NPO(PUIAKTHUECKHE MEPOTPHUSITHSA,
HanpuMmep, Ui NpeaypexIeHUs ajuieprudeckon peakuuu. Horna npyu Xupypruyeckux onepaiu-
X IPUMEHSIETCS IPEIBAPUTEIBHO 3ar0TOBJIEHHAs! COOCTBEHHAs! KPOBb MAIMEHTA.

[lepen mepenuBaHMEeM KpPOBM MalMEHTa 00S3aTENILHO IMPOBEPSIOT HA IPOTUBOMNOKA3aHMUS,
emé pa3 MpOBEPSIOT IPYITY KPOBH U pe3yc-(PaKTop U TECTUPYIOT KPOBb JOHOpPA Ha MHAUBHIyallb-
HYIO coBMecTUMOCTh. [locne 3Toro npoBoauTcs Ouonorndeckas mpoda — nmauenty BBogaT 25-30
MJI KPOBH JIOHOPA U HAOJIOJAIOT 3a COCTOSIHMEM 00JIbHOTO. Eciu manueHT 4yBcTByeT ceds Xopo1lo,
TO KPOBb CUUTAETCS COBMECTUMOMW U MPOBOAMUTCS reMOTpaHc(y3usi co ckopocThio 40—60 karmensb B
MUHYTY.

[locne nepenuBaHUs HECOBMECTHUMON KPOBH MOTYT BO3HHUKHYTH OCJIOKHEHHMs, cOOM NaroT
MIOYTH BCE CHCTEMBI opranu3ma. Hanpumep, Bo3MOxKHO HapyuieHue (GyHKIUN MOYeK U MeYeHH, 00-
MEHHBIX MPOIECCOB, ACSITEIbHOCTU KeNyI0YHO-KUIIEYHOTO TPaKTa, CEPACYHO-COCYTUCTON U IIEH-
TpaJbHOM HEPBHOM CUCTEM, JIbIXaHUsI, KDOBETBOPEHUSI.

Cy1iecTByeT Takoe MOHATHE KaK «KPOBSIHOM JONHMHI», HHaUe — ayToreMorpancdysus. [Ipu
ATOW MPOLIeType MPOU3BOIUTCS TIEPEITUBAHNE PEIUITHUCHTY €ro K€ COOCTBEHHOW KPOBH. ITO J0CTa-
TOYHO paclpoCcTpaHeHHasi METOJUKa B CHOPTE, OAHAKO O(HUIIMATIbHbIE CTPYKTYPhl MPUPABHUBAIOT
€€ K MPUMEHEHHIO onuHra. «KpoBsSHON JOMMHI» YCKOPSET JOCTABKY KUCJIOPOJA K MBIIIIAM, yBe-
JINYUBas UX IPOU3BOAUTEIIBHOCTb.

3aoanusn:

1. Bo MHOrMX Hay4yHBIX paboTax reMoTpaHc]y3us paccMaTpUBaeTCs Kak Ooreparus, aHajio-
TUYHas [epecajke OpraHoB, T.e. oOianaromias 0oJabIIMMU puckaMu. Pacnonoxkure aelicTBus Bpa-
4yeil, yKa3aHHbIE€ HUKE, B IOCIEA0BATEIbHOCTU UX IPOBECHUS:

a. BTOPUYHO MPOBEPSIOT TPYMITY KPOBH U pe3yc-(hakTop,

0. mpoBoAuTCA OMoNoruyeckas mpoda — manueHTy BBOIAT 25—30 M1 KpOBU AOHOPA,

B. TECTUPYIOT KPOBb JIOHOPA HA UHIUBUIYAJIbHYIO COBMECTUMOCTb,

I. €CIIM KPOBb CUMTAETCS COBMECTHMOM, TO MPOBOAAT ITeMOTpaHC(y3usi CO CKOPOCThIO 40—
60 xamnenb B MUHYTY,

1. TIPOBEPSIOT MallMEHTa Ha HAJIMUUE TIPOTUBOINOKA3aHNH.

2: Kakumu 10KHBI OBITH YCJIOBUSL KPAaTKOBPEMEHHOTO XpaHeHus kpoBu? M3 mpemioxeH-

HBIX BApUaHTOB OTBCTOB BBI6epI/ITC HpaBHJ’ILHLIﬁ " YKAXUTC €ro HOMCP:

94



a. B 3aMasiHHBIX EMKOCTSIX B XOJIOJUIHLHON CTEPUIILHON KaMepe ¢ TeMreparypoit 2-6°C,

0. B aBTOKJIaBE,
B. B CTEKJIIHHBIX COCY/aX.
3. BriGepute U3 NpeAsioKEHHOTO CIHCKa (DYHKIHUU, KOTOPBIE BBHITIOJIHIET KPOBb B OPraHU3-

MC 4YCJIOBCKA: 3allluTHaA, NOAACPKHBArOUIasA, COCAWMHUTCIIbHAA, AbIXAaTCJIIbHAA, PEryjaTOpHAasd,

TPaHCIOPTHAsL.

Tema 8. Meouuuna cnopma
Texcm 0ns umenus:
[lepen TpeHHpPOBKaMH CHOPTCMEH H3MEpSIET 4YacTOoTy OWeHMs CBOero mysibca. Yacrora
ouenus cocrapiser 70 ynapoB B MUHYTY. CIIOPTCMEH 3aHUMAETCS OJJHY MUHYTY U CHOBA U3MEPSIET

MyJbC. 3aT€M OH IMPOBEPSET €ro KakJAyl0 MUHYTY B T€UEHHE HECKOJIbKUX MUHYT. OH NpencTaBuil

CBOM pe3yJIbTaThl B BUJIE TpaduKa.
Kaxoit MOXHO c/ienaTh BBIBOJI IO €T0 pe3ysibTatam?
a. Yacrora GueHwus ero mynbca yBennuuBaeTcs Ha 50 ynapoB B MUHYTY.

6. Ha ymeHblIeHNE 4acTOThI OMEHUS €ro MyJIbCca YXOAUT MEHBIIIE BpEMEHH, YEM Ha YBEIHU-

YCHUC.

B. UeThIpe MUHYTHI CITYCTS €0 MyJbCc ObeTcs 80 y1apoB B MUHYTY.

r. Ero mynbc HOpManu3yeTcs MeHee 4eM 3a 6 MUHYT.

YOPANMEHNe
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Bpema (MuHyTH)

9 kiaacce

Tema 1. Memannwi. Koppo3usa memannos. 3auwjuma om Koppo3uu.
Yenepoo kak ocnosa opzanuueckoi scuznu. Yenexucnotii caz

Texcmot Ona umenun

Teker 1
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PecraBpanusi naMsITHUKOB

B atmocdepe KpymHBIX TOPOJOB BO3POCIO COJACP)KAHUE arpeCCHBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTHU MaMSTHUKOB, C/ICTAHHBIX U3 METaJlIa, MOJABEpraTcs arMmochepHoil kopposuu. B mo-
ClIeZIHEeEe BPEeMsI 4aCTO BO3HMKAIOT TAaKUE BUIBI KOPPO3UH, KaK «OpOH30Basi 00JIEe3Hb» (WK «MeTHast
gyMay), P KOTOPBIX 00pa3yroTCsi OCHOBHBIE XJIOPU/bI MEIM - 3aITyCKACTCs Pl XUMUYECKUX pe-
aKIi ¢ y9acTHEeM MM, KHCIOpoaa U Biard atMocdepsl. B pesynbrare 3T0ro npoucxoanuT HHTCH-
CHBHAasl HENPEPbIBHAS KOPPO3Us, pa3pyIlaolasi IOBEPXHOCTh CKYJBITYP.

Cy1iecTByeT /1Ba OCHOBHBIX METO/1a 3aLUThl METAJUIMUECKUX TTOBEPXHOCTEN OT KOPPO3UH:

1. HaneceHue MeTaINIMYECKUX 3aLIUTHBIX IMOKPBITUN, HA3bIBAEMbIX OKEPTBEHHBIMMW». Takoi ciioit
3alUIIaeT MOBEPXHOCTh MaMsITHHUKA, U30JUPYsl €€ OT aTMOC(HEPHBIX BO3AECUCTBUM, IPU 3TOM cam
MI0/IBEpraeTcs KOPpPO3HH U CO BpeMEHEM pa3pyliaercs. Takue MOKpbITUS MOXKHO HAHOCUTh pa3iiny-
HBIMH cIIoco0amMu, HallpuMep, rajabBaHOMJIACTUKOM.

2. HaHeceHHs 3alIUTHOTO CJOS METOJOM IUIa3MEHHOTO WIIHM Ta30IUIa3MEHHOT'O HAIlbUICHHSI MeTall-
JUYECKOr0 TOpOUIKa C TMOCHEIyIOMed ero MPOMUTKOM CHelHaTbHbIM HHTHOMTOPOM KOPPO3UHU
HamplIieMoro Meramwia. MHruburop, momnagas B MOPhI CIIOS,, HAJIEKHO YAECPKHUBAETCS B HHUX, UTO
MpeIoTBpaIaeT BO3/eicTBUE aTMOCHEPHBIX (PAKTOPOB uepe3 MOphl Ha METAT U YBEJIMYUBAET J10J1-
TOBEYHOCTb MOKPHITHUSI.

HanputeHne MOXHO OCyHIECTBUTH, HAaIIPUMEp, NPU IOMOILM TaKUX YCTPOMCTB, Kak ILIa3-
MOTPOHBI, Ta30IUIA3MEHHBIE TOPEIIKH, JYTOBbIE METAJUIM3ATOPBI U AETOHALIMOHHO-TA30BbIC ITYIIKH.
B Cankr-IlerepOypre Tak ObITH peCTaBPUPOBAHBI MHOTHE TTAMSITHHKH.

Bonpocwl ona oocysymcoenusn:

— 3alUWUTHBIA CIOM METAUIMYECKOTO MOPOMIKOBOTO MOKPBITUS SIBISECTCA PBIXJIBIM, COIEP-
KHUT MHOT'O IyCTOT U IOpP M IIPOHUILIAEM AJIsl BHEHIHEH aTMocdepsl U cojepKalieiicss B Hel BiIar.
IIpu kakux ycioBHsIX OH OyJeT BBINOJHAThH 3AlUUTHYIO (YHKIUIO: IPU 3all0JHEHUH 0P U IYCTOT
CIELIMAJIBHBIMU IIpenapaTamMy, IPENATCTBYIOUIMMHA KOPPO3HHU 3aIMTHOTO CJIOSl, IIPH OKpAallUBaHUU
MOKPBITHS KpacKaMM WJIM SMaJIIMH, IIPU YCIOBUM IIPOIUTKH IMOBEPXHOCTH MHTHOMTOpaMH KOPpO-
3UM WM [IPY [IOBTOPHOM HAaHECEHUU MOPOLIKOBOI'O 3aILUTHOTO CJIOSI?

— MoryT 51 ObITh UCIOIB30BAHBI OMMCAHHBIE TEXHOJOTUU IS 3AIMUThl NAMSITHUKOB, BbI-
MOJIHEHHBIX U3 KamHA? [louemy?

— IloueMy cCKynbOTypHBIE KOMIIO3MLIMM pa3MELIAOT JIMLIb Ha
MacCHUBHBIX (DyHJIaMeHTax: JUId 00ecreyeHHs yCTOMUNBOCTH CKYJIBITYPBI,
JUIS pPaBHOMEPHOIO paclpeAeieHUsl BECOBOW HAarpy3Ku Ha TPYHT, AN
YBEJIMUYEHUS BBICOTBI CKYJIBITYPBl WM JUISl 3ALUTHI CKYJBITYpPbI OT BaH-

nanoB?
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Tekcer 2
I'a3upoBanme BoabI
VYranexkucnsiii ra3 win CO2, TBYOKUCH yTJie-
pola, MUOKCHUM yriiepoja, OMKapOOHAT HCIIOIb3Y-
€TCSl JJIsi TIPUTOTOBJICHUSI Ta3WPOBAHHBIX HAIUT-

KoB. ['a3upoBaHHBIE HANMUTKH, OCOOEHHO OXJa-

KJIEHHBIE, OBICTpEE W TOJIHEE YTOISIOT JKaKIY.
JI1st yTOJIeHUsI KAk bl YEJIOBEK BHIIIUBACT MEHBIIIE Ta3UPOBAHHON MUTHEBOW BOJBI, YEM HErazupo-
BaHHOH. CerofHs B MPOM3BO/ICTBE HAIIUTKOB YCUJIEHHO SKCIUTYyaTUPYETCs OCHOBHOE CBOMCTBO yI-
JIEKHUCIIOTO Ta3a — KOHCEpBUpYoIee (00e33apakuBaroliee, 1e3nHUuIupyomee, aHTAMUKPOOHOE),
T.K. YTJICKHUCIIBIN Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, T'yOUTENHHO JIEHCTBYIOIIMM Ha JKUBBIC
MUKPOOPTaHU3MBI, PUCYTCTBYIOIINE B TUTHEBOU BOJIE.

VYrnekucnslii ra3 U3MEHseT BOJOPOIHBIN noka3atensb (pH) Bozbl, onpenensiomuii Xxapakrep
XUMUYECKUX U OMOJIOTMUECKHX MPOIECCOB. B 3aBUCUMOCTH OT BenmuunHbl pH MeHsieTCs CKOpOCTh
OMOJIOTMYECKHUX PEAKIUH, TOKCHYHOCTh 3arpS3HSIONINX BEIIECTB U T. M. [[715 MUTHhEeBOI BOJIBI ONITH-
MaJIbHBIM cuuTaeTcs ypoBeHb pH B nmuamazone ot 6,5 10 8,5 (mo pexomeHmanusm BcemupHoit op-
raHu3aluy 3JpaBOOXPaHEHUsI - 7), OTKJIOHEHHE OT KOTOPOTO MOKET CYLIECTBEHHO OTpPa3UThCs Ha
3amaxe, MPUBKYCE U BHEIIHEM BUJE BOJbL. [Ipu HacklleHHH BOABI YITIEKUCIIBIM T'a30M €€ YPOBEHb
KHCIIOTHOCTH Bo3pacTtaet 1o pH=3,8.

Bonpocwtl ona oocysymcoenusn:

— Ilouemy mpu HarpeBaHUU ra3uPOBAHHOM BOJBI, SBISIONIECHCS BOJHBIM PAaCTBOPOM YTOJb-
HOUW KUCJIOTBI, BBIICTAIOTCA My3bIPbKU raza?

— JlakmycoBas HHOUKaTOpHAsi Oymara MpH MOTPY>KEHUU €€ B Ta3MpPOBAHHYIO BOAY MEHSET
nBeT. Ha xakoii?

— Meauku Ha OCHOBE MHOTOJIETHUX MCCJIEIOBAHUMN U HAOIIOJCHHM OMpeNeuiu IpoTHBO-
MOKa3aHUs K YINOTPeOJIEHNI0 Ta3upOBaHHONW NMUTHEBOW BOJBI: HajdWuue 5A3BbI U ractpura. Kakosa
OCHOBHAs MPUYHMHA 3TOTO OTPaHUYEHUs: HU3KUM, BHICOKHI WM HOPMAJbHBIN YPOBEHb BOAOPOIHO-

ro nokasareis? HpI/IBeI[I/ITC 000CHOBaAHHE B IIOJIb3Yy CBOCTO OTBCTA.

Tema 2. Ecmecmeennasn paouoakmuenocms. Ilpeoopaszosanue snympenteit snepeuu
AMOMHBIX A0€P 6 MENI0GYI0 U IIEKMPUUECKYIO IHEP2UI0. AmOoMHble CUNO8ble yCMAHOGKU U UX
ucnonavzoeanue. Ilocneocmeusn paouayuonnoz2o ooyuenus

Texcmot 014 umenus:

Teker 1
PagnoaktuBHOE 00MyUeHUE
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Pa,Z[I/IaI_[I/IH, B IIMPOKOM CMBICJIC, O3HAYACT U3JIYUYCHUC, TO CCTh PACHPOCTPAHCHNUEC SHCPIUU B

BHUAC BOJIH WJIN YaCTHUII. PaI[I/IoaKTI/IBHBIC H3JIYy4YCHUA ACIIAT HA TPU BUAA:

anb(a-u3ydeHue — MoTOK siIep Teus;

- 6eTa'I/I3JIy‘-IeHI/Ie — IIOTOK 3JICKTPOHOB;,

raMma-us3JIydCHUEC — IIOTOK BHICOKOOHCPTCTUYCCKUX (1)OTOHOB;

MMOTOK HEUTPOHOB.

YenoBeyeckuii OpraHu3M PEryJSIPHO MOIBEPTaeTCst BO3ACHCTBUIO PAJHOAKTHBHOIO 00Iyde-
Hus. [IpubnusurtensHo 80% exeroaHo mojry4aeMoro KOJauuecTBa MPUXOJUTCS Ha KOCMUYECKHE JTy-
. OCHOBHBIM MMpUPOAHBIM HCTOYHHKOM H3JIYUCHHA CHUTACTCA HHGpTHBIfI ra3 pajioH, BBICBOOO K-
JAFOIMNICS U3 36MJIM U TOPHBIX MOPOJI.

Pagnanmonnoe oOiydeHue mo crnoco0y MPOHUKHOBEHHS B OPTaHU3M JEITUTCS Ha J[BA TUTIA:
BHYTPCHHEC WM BHCIIHCC. HOCJ'IGI[HGG XapaKTCpHO JIA pacnmnéHme B BO34YyXC PaJUOHYKINIOB
(a3po30mb, meUIb). OHM TOMANAIOT HA KOXKY WJIM OJCKIY. B Takom ciydae MCTOUYHUKH paJIdallUN
MOXXHO yAalinuTb, CMbIB HX. Bremrnee xe 06nyqu1/Ie BBI3LIBAET OXKOTH CIM3HUCTBIX 000JI0YEK U
KOXHBIX MOKpOBOB. [Ipu BHyTpeHHeM TuIle OOJNydeHHUs PaTUOHYKIHAbI MOMaNaloT B KPOBOTOK,
HaTpuMep, Yepe3 PaHbl, U YAAISIOTCS JIMIIb ¢ TOMOIIBIO Tepanuu. Takoe 00ydeHrne MPOBOIHPYET
00pa3zoBaHME 3JI0KAYECTBEHHBIX OITyXOJIEH.

PannoakTuBHOE M3iydYeHHE HU3-32 MOHM3UPYIOIIETO JEUCTBUS MPUBOAUT K 0Opa30oBaHUIO B
OpraHu3Me 4ejoBeka CBOOOJHBIX PaJMKallOB — XUMHUYECKU aKTUBHBIX arpeCCUBHBIX MOJIEKYJ, KO-
TOpbIE BBI3BIBAIOT MOBPEXKAECHUE KIETOK M UX rubenb. OcoOeHHO YYBCTBUTEIbHBI K HUM KIIETKU
KEIyJAOYHO-KUIIIEYHOTO TPaKTa, MOJIOBOM U KpOBETBOPHOH cucteMm. PaauoakTuBHOE 00iydeHue
HapyliaeT ux paboTy, BBI3bIBAET TOIIHOTY, PBOTY, HapyIIEHHE CTyJa, TeMieparypy. Bo3aelicTBys
Ha TKaHM TJla3a, OHO MOKET NMPHUBECTH K JIydeBod kaTapakre. K mocieicTBUsIM HOHU3UPYIOLIETO
U3ITy4eHUsl TaK)Ke OTHOCST TaKue MOBPEXACHUS, KaK CKJIEpO3 COCYJOB, YXY/IIEHHE UMMYHHUTETA,
HapylleHHe IreHeTHYeckoro ammapata. CucreMa mepefadd HaclleJCTBEHHBIX JIaHHBIX MMEET TOH-
Kylo opraHuzanuio. CBOOOIHBIE paJMKallbl U MX IMPOU3BOJHBIE CIHOCOOHBI HApyIIATh CTPYKTYpPY
JIHK — HOCcuTens reHeTuyecko uH(popManuu. IT0 MPUBOAUT K BOZHUKHOBEHUIO MYTAIlHii, KOTO-
pBI€ CKa3bIBAIOTCS HA 3/I0POBbE MOCIEAYIONINX MTOKOJICHHH.

Ha aTomapHOM ypOBHE 3TO MPOUCXOAMUT TaK. PaguoakTHUBHBIE YACTHIIBI JIETSAT C OIPOMHOU
CKOPOCTbIO, BEIOMBAsI PU 3TOM AJIEKTPOHBI U3 aTOMOB. B pe3ynbTare nmocneanue npuoOpeTaroT mo-
JIOXKUTENbHBIN 3apsi)l. CBOOOIHBIN IEKTPOH U MOHU3UPOBAHHBIN aTOM BCTYIAIOT B CIOXKHBIE peak-
LIUH, B pe3yJbTaTe KOTOPbIX 00pa3yroTcst cBoOoAHbIe panukanbsl. Hampumep, Boga (H20), cocras-
nsrommast 80 % maccel yenoBeka, 1Mo BO3/IeHCTBUEM paauallii paclajaeTcs Ha JBa pajukana — H+
u OH-. OTu naTojaoruyecky akTUBHBIE YaCTUIBI BCTYMAIOT B PEAKIUN C BaXXHBIMU OMOJIOTMYECKH-

MU coeauHeHusiMu — monekynamu JIHK, 6enkoB, ¢pepmeHTOB, xHpoB. B pesynbraTe B opranuzme
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pacTeT YuCIIO TOBPEXKIACHHBIX MOJICKYJ M TOKCHHOB, CTpajaeT KJIETOUHBIM oOMeH. Uepe3 HeKOTO-
poe BpeMsi IOpakKeHHbIE KJICTKU MOTUOAI0T WK MX (PYHKIIUU cephe3HO HapymatoTcs. M3-3a moBpe-
xaenust [JHK u MmyTanmu reHoB KJeTKa HE MOXET HOPMAaJbHO JETUTHCA. DTO CaMO€ OMAacHOE IOo-
CJIEICTBUE PaJUALlMOHHOrO 00Iy4YeHuUs

Bonpocwt ona oocymcoenusn:

- Jlns yenmoBeka B KOCMOCE 3HAUUTENBbHYIO ONACHOCTb MPECTABIIAET KOCMUYECKas pajaua-
s, Yto 3amuimaet iojieil Ha 3emiie OT ee maryOoHOro BO3JeHCTBHS: aTMocdepa ¢ coaepkamiencs
B HEH MBUIBIO, BpallleHne 3eMiid, 00Jiaka, BOJSHOMN Tap, CoAepkKaIIuiics B aTMocepe UiIu MarHuT-
Hoe 1ose 3emn?

- Jlns kakux reorpa@uvecKux MECT IMPH OTCYTCTBHU MECTOPOXKICHUN PaJMOaKTUBHBIX HC-
KOITaeMbIX YPOBEHb €CTECTBEHHOU PaUAIlMU BBIIIE CPETHETO: BEICOKOTOPhE, TOBEPXHOCTh OKEaHa,
PaBHUHBI, JJECHON MaccuB UM APKTHUKAa ¢ AHTapKTUKON?

- Ha Jlyne marautHoe nose oueHb ciaboe. O3HavaeT M 3TO HAIMYUE PAaTIUaAIl[MOHHOM orac-
HOCTH W HEBO3MOXXHOCTh OCBOCHHs uesnoBedecTBoM JIyHBI? Pa3BepHyTHIH OTBET HEOOXOAMMO
000CHOBATb.

Tekcr 2

AToMHas moIBOIHAS JIOAKA

ATOMHBIE TIOJUTOJIKM UCIOJB3YIOT PaIUOAKTUBHOE TOILTUBO (B OCHOBHOM, ypaH). Pagunoak-
THBHBIE MaTepHUalbl BBIACISIOT TEIJIOBYIO SHEPTHUIO B IpoLecce saepHoro pacnaaa. [Ipu s3tom BbI-
JEJISIETCSl OTPOMHOE KOJIMYECTBO dHeprun. Ha aroMHOM Mou10iKe TaKoi MpoLecc OCYIECTBISAETCA
B TOJICTOCTEHHOM PEaKTOpPE, KOTOPBI HEMPEPHIBHO OXJIAXKIAECTCS MPOTOYHON BOAOU, YTOOBI U30e-
JKaTh MEPErPeBa, a TO U PaCIlIaBICHUS CTEHOK.

B TunuyHOM aBUraTene C siIEpHBIM PEaKTOPOM OXJaXKJIEHHAsl BOJA, LUUPKYIUPYS MOJ J1aB-
nenueM 160-200 atmocdep 1Mo 3aMKHYTOMY KOHTYpY, IOIAIaeT BHYTPh KOPITyca peakTopa, Coaep-
JKaulero siaepHoe TommBo. Harperas Bojga BBIXOAUT U3 pPEaKTOpa U UCIIONb3YETCs AJIs MpeBpaliie-
HUs B Mapore’eparope Apyrou Bojabsl B nap. OcTeiBas, OHa BHOBb BO3Bpamiaercs B peakrtop. [lap
BpalllaeT JOMacTH TypOUHHOro aABuratens. Peaykrop nepeBoauT ObICTpoe BpallieHHe Bajla TYPOUHBI
B OoJiee MeIJICHHOE BpallleHue Baja AJIeKTpojBUraTelns. Bam snexkTpoaBuraresns npu MOMOIIH Me-
XaHU3Ma CIEIUICHUsI COeIMHSCTCS ¢ TPeOHBIM BaJIOM M DJIEKTPOreHepaToOpOM. DIEKTPOIBUTATEb,
Bpaiasi rpeOHOI Bajl ¥ reHeparop, o0ecreuynBaeT ABMKEHUE JIOJKU U BhIpaOaThIBACT JIEKTPOIHEP-
TUI0, KOTOpasl 3amacaercsi B OOPTOBBIX akkyMmyssitopax. B Poccun co3nmanu u ucmbITalv yHUKANIb-
HYIO SIZIEPHYIO CHUJIOBYHO YCTAHOBKY C PECYpCOM Ha BECh KW3HEHHBIM I[MKJI aTOMHOW IOJBOJIHOMN

JIOJKH.

3aoanua:
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1.3anonHuTe B 6JI0K-CXEME MPOIyIEHHBIE 3BE€Hb Mpoliecca MpeoOpa3oBaHus sIEPHOM

OHCPTHUU B MCXaHUYCCKYIO SOHCPIr'UiO IBUKCHUA HO[[BO[[HOﬁ JJOJKHN

Brigenenune
+1DCEPAICHUC B >
IIpeepameHue BOOEL B ap

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

KOTOpAA 3AMacASTCA B AKKYMYIATODE

2. «B TUIIMYHOM JBUTATEJE C SJICPHBIM PEAKTOPOM OXJIKJCHHAS BOJA, IUPKYJIHPYS O]
nasnenueM 160-200 atmochep 1Mo 3aMKHYTOMY KOHTYPY, TIOIaIae€T BHYTPh KOpITyca peakTopa, co-
JiepKallero siaepHoe TormauBo. Harperas Boja BBIXOIUT U3 PeakTOpa U MCIOJIb3YETCs JUIsl IpeBpa-
IIEHHUS B TApOreHepaTope Apyrord BOAbI B map». TO €CTh B TEKCTE yKa3aHa 4acTh BOJSHOW Maru-
CTpajll «peakTop-----lIaporeHepaTrop ------ peaktop». CocTaBbTe aHATOTMUHYIO CXEMY JUIsl Ipyron
4acTU BOASIHOM MarucTpaiu. /[ 3Toro BHUMATENbHO paccMOTpuTe cxemy asuratens. Coriacu-
TECh, YTO MOXKHO TPOCIEAUTh aHAJIOTUIO C TAKUMH MOHATUSAMU U3 OMOJIOTHH, KaK «Majblil Kpyr
KpOBOOOpAIIEHUs» U «OO0JIBIION KPYT KPOBOOOPAIIICHUS.

3. [Ipeamnonoxum, 4TO y4E€HUK, 03HAKOMHBIIIKCH CO CXEMOM YCTPOUCTBA JBUTATENSI C aTOM-
HBIM PEaKTOPOM, TOCYUTAJI, YTO B HEE MOKHO BHECTU M3MEHEHHUS: OObETUHUTH JBE YaCTH BOASIHON
Maructpanu. Toraa Boja (map) OyneT HUPKYJIUPOBATh MO KOHTYPY «pPeaKkTop---MaporeHepaTop---
ri1aBHasi TypOuHA ----TJIaBHBIM KOHJEHCATOp TYpOUHBI------ peakTop». YKaXUT€ OCHOBHOE IPErsIT-
CTBHUE Ha ITyTH BHEIPEHUSI 3TOU UICH.

4. BbI B cocTaBe Ipymiibl KOHCTPYKTOPOB — pa3pabOTUUKOB JBUraTENEH ¢ AIEPHBIM PEaKTO-
poMm. M3MeHeHHe KakuxX MapaMeTpoB CYLIECTBYIOIIEH CHCTEMbI >KM3HEOOECIeYeHHs MOIABOIHOM
J0JIKU, TI0 Bamemy MHEHMIO, YBEIHUUT €€ pecypc?

5. IlpoBeauTte aHanmu3 MpeACTaBIEHHOM Ha PUCYHKE CXEMbI MPOILIECCOB, 00ECIEUMBAIOIINX
paboTy MoUIOAKH. YKaXKHUTE MPUUYHHY, TOYeMY BOJIa, HarpeBaeMasi B peakTope, SBISETCS PaIuoaK-
TUBHOM, a BOJIa B MapOr€HEepaTOpe — HET: OHA MPOXOJUT MPOLEAYPY OYMCTKH, OHU LUPKYJIUPYIOT

I10 Pa3HBIM KOHTYpaM U HE CMCIINBAIOTCS, B IIAPpOTCHEPATOP ,Z[O6aBJ'I$IIOT ,Z[eaKTI/IBaTOP?
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Kosmencarop
1ABTCHNS Maporese- Iyphorese- Foansnan rypinng
parop patop

Pexvkrop M
/—\_

s

q 7{1

JieKr- | |
pn 18-
FUTe I

AKKYMY IR ‘
Topuas Gata-
pen

Boasuun su-
HeTpac,

Saepmnii peastop Kowiencarop Faaammsn ko LCHCHTOP TY PO

6. 3 mpemnoKeHHBIX BapUAHTOB BHIOEPHUTE TOT, KOTOPHIM OTBeYaeT Ha Bompoc: [louemy
BOJIa MOCTYIAaeT B aTOMHBIA peakTop moj OOJIBLINM JaBJI€HUEM, TOCTUrAIOIINM BeIUYUHbBI B 160-
200 atmocdep?

a. Jlns yBenuueHus: oToopa TEraoBONH MOLIHOCTH.

6. s yBenuueHus TeMrepaTypbl KUIIEHHUS.

B. Jlns obecriedeHust HUPKYIISILIMK BOJBI B TApOT€HEPATOPE.

7. Cuctema KU3HE0OECTICUCHHSI TIOJJIOJIKA COACPKUT TUCTHUIUIATOP U AJIEKTPOIU3Ep, Yepes3
KOTOpPBIE IIOCTOSIHHO MPOILYCKAIOT MOPCKY0 Bony. KakoBo nx HazHaueHne? V3 IpUBEICHHBIX HUXKE
BapHAaHTOB HEOOXOAUMO BbIOPATh BBINOJIHAEMbIE 3TUMH YCTPONCTBAMH (DYHKIIMH:

a. OumucTka OT MpUMECEH.

0. Tonkas ¢unabTparus.

B. HarpeBanue, oOpa3oBaHue napa c ero nocieayromnei KoHaeHcaen i MoJyYeHus 11-
CTWJIJIMPOBAHHOU BOJBI.

r. IlpurotoBieHue ropsyeii TEXHUYECKOU BOJBI.

. HpOI/I3BOILCTBO KHCJIOpOJa B pe3yJIbTaTe 3JICKTPOJIM3a BOJEI.

YcerpoiicTBo: DyHKIHU:

Juctunnarop

DnekTponusep

Tema 3. Ieonroyusn 36e30
Texcm ona umenus:
[Tonm neiicTBUEM CHIJI BCEMHPHOTO MPHUTSIKCHUs O0JIAKO MEXK3BE3JJHOTO Ta3a, COCTOSIIETO
TJIaBHBIM 00pa3oM M3 BOJOPOIa, COKMUMACTCS U HATPEBAETCS 110 3aKOHY COXpaHCeHUs dHepruu. Eciu

Macca o0OJiaka AOCTATOYHO BCJIMKA, TEMIICpATypa U HABJICHUC B LCHTPC oOiaka JAOCTUTACT 3HA4YC-
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HUM, TPU KOTOPHIX HAYMHAIOTCS TEPMOsi/IePHbIe PeaKIuM CMHTEe3a, B pe3yJbTaTe KOTOPHIX BOO-
pox npeBpaiiaercs B renuid. Tak poxaaercs 3Be3a.

Co BpeMeHeM (Ha 3TO MOT'YT YHTHU MUJIIHAP/IBI JIET!) BOAOPO/I B IEHTPAILHON YaCTH 3BE3/IbI
BBITOpAcT, U 00pa3yercs renueBoe spo. Ho 3Be3na mpu 3ToM HEe racHET, MOTOMY YTO T'eIHiA TOXKE
SIBJISIETCS. SIACPHBIM TOIUIMBOM: TPH JOCTaTOYHO BBICOKOM JABJICHMHM W TEMIIEpaType CBbimie 15
MWUJTHOHOB IPaJyCOB HAYMHAIOTCS TEPMOSICPHBIC PEaKIMU, MPH KOTOPHIX IeINil MpeBpaIlaeTcs B
yriepoa. Ilpu stom Temmneparypa siapa emie Oosiblie BozpactaeT. HakoHel aaBiieHue, Bo3pocliee
BCJICJICTBUE HOBBIX TEPMOSICPHBIX pEaKldil, CTAHOBUTCS HACTOJILKO OOJIBIIMM, YTO HapyKHBIC
CJIOM 3BE3/Ibl OTOpPACHIBAIOTCS Ha OOJIBIIOE PACCTOSIHUE OT S7pa, a UX TemIepaTypa 3HAYUTEIbHO
YMEHBIIIAETCS: 3B€3/1a MPEBPAIIACTCS B KPACHbIH I'MraHT (KpacHBIMHU WX HA3bIBAIOT 3a MX IBET, a
TUTaHTaMH — 32 UX KOJIOCCAJIbHBIE pa3Mephl). Macca HEKOTOPBIX U3 3TUX 3B€3]] CPaBHUMA C MacCOM
Connna. Co BpeMeHeM OCHOBHOE TOILTUBO TEPMOSIJICPHBIX PEAKIMI-BOAOPO/I M TeIN — BHITOpAET.
Bremaue ciou 3Be3/1bl, pacmpsisich, yIETAOT, a 3B€3/1a 3HAUUTEIbHO YMEHBIIIAETCS B pa3Mepax U
npeBpariaeTcs B 0esblii Kapauk. benbrii 11BeT 3Be3/1bl yKa3bIBaeT Ha TO, YTO TEMIIepaTypa Ha €e
MMOBEPXHOCTHU BBIIIE TeMIiepaTypbl moBepxHoctr Comuia. TepmosiiepHble peakiiuu B 6€710M Kapiau-
K€ YK€ TTOYTH HE UJYT.

Ecnu macca siapa 3Be3ap! npesbiiaeT Maccy ComnHia Oosiee, 4yeM B moiTopa pasa (0embiii ru-
raHT), o0yCJIOBJIIEHHOE CHUJIAMU TATOTEHHS JaBJ€HUE B SApPE 3BE3/Ibl CTAHOBUTCS CTOJb OIPOMHBIM,
YTO OHO Kak Obl «BJAaBIMBAET» AJIEKTPOHBI B IPOTOHBI, B pe3yjIbTaTe 4ero 00pa3yloTcsi HEUTPOHBI.
Tak BO3HMKACT HEMTPOHHAsI 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpPoHOB. Macca Ta-
KOM 3B€37bI MOXET OBITh CpaBHUMOM ¢ Maccoit CoHIa TPH JUaMETPE B HECKOJIbKO KHJIOMETPOB!
[TmoTHOCTE HEHTPOHHOM 3BE3/bI OJM3KA K MIIOTHOCTA aTOMHOTO sifpa: 1cM3 BemiecTBa Takou 3BE3-
Il CpaBHHMa C MaccOil HECKOJbKHUX TPYKEHBIX TOBapHBbIX BaroHoB. OOpa3zoBaHue HEHTPOHHOMN
3BE€3/Ibl MPOUCXOIUT 3a JOJH CEKYHIbl U COMPOBOXKIACTCS B3PHIBOM HEBEPOSTHOM cuibl. Takue
B3PbIBbI Ha3bIBAIOT BCIIBIIIKAMH CBEPXHOBBIX.

Ecnu macca 3Be3/1pl 3HAUUTENBHO MpeBbIlaeT Maccy CoHIla, TO CHIa IPaBUTALMN «3aCTaB-
JSeT» 3BE3/y CXKUMAThCS JlaXKe MOCie TOTO, KaK OHa CTaHeT HEeHTpoHHOW 3Be3noil. M HacTymaer
MOMEHT, KOT'/la CHJIa TATOTEHHUS CTAHOBUTCSA HACTOJIBKO OOJBIION, YTO OHA «HE BBIMYCKAET» Hapy-

Ky Haxe cer! B TakoMm ClIy4dae 3B€3/ia IpEBPAacTCia B «Y4CPHYIO AbIPY>.

3aoanus:

1.3amonaHuTe B OJIOK-CXEeME IMPOIMMYHICHHBIC 3BCHBS ITPOLICCC:

1) DBousrorus 3Be3/16I ¢ Maccol, 6mu3Koi k Mmacce ComHIa

Oanako
pazpe:xeHHOTO — P 3Be3ma — ? ?
Me:K3BeJHOTO Irasa 102



2) DBomonUs 3BE3/bI C MaCcCOH, CyIIeCTBEHHO Ooblieii Macchl ConHIa

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

2. Bwimenute 2-3 mpoOiembl, ¢ KOTO-
pBIMH, II0 BalleMy IPENCTaBICHUIO, CTAJIKU-
BalOTCA acTpO(U3UKU NpPU H3YYEHUU 3BE3J.
OO0ocHyliTe CBOE MHEHHE.

3. CocraBbTe CUHKBEWH Ha Temy «Yep-

Hasl IbIpa»

Tema 4: Ikocucmema Kax camoopanu3yrOuianca CUCmema Op2anu3mos u husuueckoi
cpeowt ux odumanusa u ezaumooeticmeus. Ilomoku eeujecmea u Inepzuu 8 IKocucmeme
Texcm 0na umenus:
HckyccTBeHHBIE IKOCHCTEMbI

HckyccTBEHHBIE SKOCUCTEMBI — 3KOCUCTEMBI, CO3/ITaHHbIEC YesoBeKOM. [IpocTeiimumM nmpume-
POM TaKOTO pojJia MOXKET CITY>KUTh akBapuyM. B HeM MMeI0Tcs pacTeHusi, OCYIECTBIAIOmNEe GoTo-
CUHTE3, PbIObI WK JpyTrHe KUBOTHBIE, MUKPOOPTaHU3MBI, MepepadaThIBAIOLINE MPOAYKThI KU3HE-
NesITeNIbHOCTH KUBOTHBIX. HO akBapuyMm He SIBISETCS CaMOCTOSTENbHON YCTOMUMBOM CUCTEMOH, T.
K. OH HYXJaeTcs B MOCTYIUICHUH OMNpEeNICHHBIX BEIIECTB M3BHE, HAllpUMep, KopMma Uil pbIO, U
BBIBEJICHHSI YAaCTH MPOIYKTOB ITyTEM 3aMEHbI WK (UIbTPALUU BOJBI.

OcHoBHBIE 0COOEHHOCTH UCKYCCTBEHHBIX IKOCUCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX SKOCHCTEM SIBIISIIOTCS TeTepOTPO(HBIMH, T.€. MOTPeOIs-
IOLIMMU OPTaHUYECKUE BElIeCcTBA (TOTOBYIO MHUIILY) U3 BOJBI.

2) WckyccTBeHHbIE SKOCHUCTEMbl UMEIOT HE3aMKHYTBHIM ITUKI OOMEHa BEIEeCTB M DHEPIrHH.
YacTp MUIIEBBIX IEMNOYEK B TAKUX IKOCHUCTEMaX pa3pyllaeTcs, U, Kak CIeJCTBHE, YEIOBEK CTaHO-
BUTCS 3BE€HOM SKOCHCTEMBI, 00ecrieurBasi yCTpaHEeHHE MPOAYKTOB pachajia, co3aaBas KOM(pOpPTHHIE
YCIIOBHS CylllecTBOBaHMs. Llenu nuTaHus B akBapruyMax KOPOTKHE U XapaKTEPHU3YIOTCS HATMYUEM
2-4-X 3BEHBEB.

3) MckyccTBEHHBIE DKOCUCTEMBI XapaKTePU3YIOTCSl BUIOBOM MallOUMCICHHOCThIO. [leiicTBu-
TEJBHO, YEIOBEK B aKBapUyMe CO3/AaeT SKOCUCTEMY JUTsl 00eCIieueHHs CYIIIECTBOBAHUS OJJHOTO WIIH

HCCKOJIBKHX BUJI0B pBI6 u paCTeHHﬁ.
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HopmanbsHoe (pyHKIIMOHMpOBaHHE aKBapruyMa BO3MOXHO JIMIIb B YCJIOBHSX PaBHOBECHOTO
COCTOSIHUSI OMOJIOTHYECKOW CHCTEMBI MPU ONTHUMAIBHBIX MMapamMeTpax cpeipl. B cTaHOBICHUH U
MOJJICPKAHUU PABHOBECHS NMPUHUMAIOT y4acTHE BCE BOJHBIC OPTaHU3MEBI (pbIObI, aMmpuOuu, MOJ-
JIOCKA U JIp.), pacTeHus (BBICUIME PACTEHUS U BOJOPOCIH), OJAHOKIETOYHBIE MHKPOOPTaHU3MBI
(bakTepum, mpocTeimue). Maneiiniee HapyeHue 6anaHca B CHCTEME BEJET K MOTEPe PaBHOBECHS,
YTO BKJIFOYAET MEXAHM3MBI, HAIPaBJICHHBIC Ha cTabmiM3anuio OMocucTeMsl. [Ipu HEBO3MOXKHOCTH
BOCCTaHOBJICHHsI OallaHCa, akBapryMHasi OmocrcTeMa ruOHeT.

Bonpocwt ona oocysyncoenusn:

— Kucnoraocts Bonsl pH oka3biBaeT 60sbloe BIMSHEE HA OMOXUMHUYECKUE U OMoJIormye-
CKHE IPOLECChl U UMEET BaKHOE 3HaueHue B >KM3HM pbI0. B mporeccax ¢orocuHTe3a, NpoTeKaro-
IIUX Ha CBETY, PacTE€HUsl NOTPEOSIOT YIJIEKUCIbIN ra3, 4yTo nosslmaeTr ypoBeHb pH. Houbto kuc-
JIOTHOCTb BOJbI MIOHMKAETCS, YTO CBA3AHO HE TOJBKO C OTCYTCTBUEM (DOTOCHMHTE3A, HO U C BBIJIENE-
Huem CO2 npu IpIXaHUU pacTeHuid. MHOTHE phIObI BIIOJIHE 0€300JI€3HEHHO MTEPEHOCT OTKJIOHEHUS
KHCJIOTHOCTH BOJIbI OT HelTpanbHOro nokaszarens (pH= 7-8). 1o oObsicHsAETCS TE€M, YTO OpraHU3M
HMMEET IEJIBIA Pl CUCTEeM, CTIIaKuUBaronux kojebanus pH. OgHako pe3koe u3MeHEeHHe KHUCIOTHO-
CTH BOJIbI MOXKET CTaTh MPUYUHON rudenn poio. [Touemy?

Mexy KaknMi OOMTATeNsIMH aKBapuyMa MOXKET BO3HHKHYTh KOHKYPEHIHMA™’: BHIAMH CO
CXOAHBIMU TOTPEOHOCTSIMHM, BUJIAMU, U3BJICKAIOIIUMHU TMOJIb3Y U3 CBS3H APYT C APYTrOM, XHUIIHHUKA-
MU U )KepTBaMHU, Mapa3uTaMu U X035ieBaMu?

3aoanus:

1.AxBapuyMHbBIE pacTEHHUS pa3pacTaroTCsl HaJl BOJOW WM MJIaBalOT Ha MOBEPXHOCTH, T
ocBellleHne 0oJiee HHTEHCHBHO U IJI€ OHU JIOTIOJIHUTENBHO MOMYYaloT YIIEKUCIbIN Ta3 U3 atMocde-
peL. B npouiecce poTocruHTe’a MoseKyIIbl XJI0poduiia pacTeHUN CTAaHOBSTCS HanboJee aKTUBHBIMU
IpU OCBelIeHUU (HOTOHAMU C JJIMHOW BOJHBI M3 uHTepBaia ot 600 mo 700 HaHOMETpOB (00JIACTH
OpaH)XeBOT'0 M KpPacHOro IBeTa). JTO Hambosiee Ba)KHBIA CBETOBOW MUANa3oH Ui MHTEHCUBHOI'O
pocTa JUCThEB U OCEBBIX OPraHoB pacTeHui. Ha pucyHke npuBeieHbl rpaQ Ky 3aBUCUMOCTH OTHO-
CUTENIbHOM MHTEHCHUBHOCTH CBETa OT TOJIIUHBI CIOSI BOABI B aKBapuyMme i M3IYUYCHHS Pa3sHBIX

IIBETOB.

19 KOHKypGHL[I/Iﬂ — 9TO B3aUMOOTHOIICHW I AKTUBHOT'O COPCBHOBAHUSA MCIKIY 0co0saMu OZHOT'O WJIM PA3HBIX BUI0B CO
CXOOAHBIMHA HOTPG6HOCT$IMI/I 3a CpeACTBA CYHICCTBOBAHUSA U YCIIOBUS PA3MHOXKCHU .
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I/ICHOJ'II)3y5[ OTH JAaHHBIC, 06T)$ICHI/IT€, MMo4YeMy pacTCHUA, KOTOPBIC BO BPEMS CBOCTO KN3HCH-

HOr'o nukKJjia MmoCTOAHHO IMOTPYKCHBI B BOAY Ha AOCTATOYHYIO FJIY61/IHy, JaCTO HCIBITBIBAKOT HEC-

XBAaTKy AWOKCHUAA yrijepoaa MU HEAOCTATOK OCBCHICHHA, U HC MOI'yT HOCTUTHYTb H€06XOI[I/IMOFO

ypoBHS (HOTOCHHTE3A.

2. 11 HOpMaibHOTO (PYHKIIMOHHUPOBAHHS aKkBapmyMmMa HEOOXOJWM KOHTPOJIb ypoBHs pH.

[lepeuncnure BO3MOXKHBIE CIIOCOOBI M3MEPEHHS] YPOBHS KHCIOTHOCTH Bojbl. IIpoBeaute mouck B

Pa3IMYIHBIX HCTOYHHKaX I/IH(l)OpMaIII/II/I O NPUPOAHBIX HMHAWKATOpPAX YpPOBHSA KHCIOTHOCTHU BOIBI.

OHGHI/ITe BO3MOXXHOCTDb X UCIIOJIb30BAaHW B aKBapuyMax.

Tema 5. I'unome3wt 603HUKHOBeHUA Heu3nu. Pazeumue npeocmaenenuit o npoucxosicoe-

Huu cusnu Ha 3emie. Ipol OpesHeltuielt u opesneil xHcusnu. Pazeumue scuznu 6 me3ozoe u

Kaiino3oe. Aumponozennoe 6o3oeiicmeue na ouocgepy.

Texcmot 0nsa umenusn:

Texcr 1

Jli1s 00bsicHEeHUs! BBIMUPAHUs JUHO3aBPOB, KOTOPOE MPOU3OLLIO TPUMEPHO 65 MUIUTMOHOB

JICT Ha3an, ObLIH BBIJIBUHYTBI JIBC I'MIIOTE3bI:

I'mnore3a A (CTOJIKHOBEHHE C ACTEPOHIOM)

I'mnore3a B (u3BepikeHUs BYJIKAHOB)

JIMHO3aBpbI HCUE3ITH, IOTOMY YTO FpOMajl-
HBIH acTepou]] CTONKHYJCS ¢ 3emueid. B pe-
3yJbTaTe CTOJIKHOBEHHUS HAYAIUCh MOXKapbl U
BBIOPOCHI 00JIAKOB MBUTH U CaXKU. 3aTeM I0-
CJIeIOBAJl JJIUTENbHBIN MepUOI TEMHOTBI, KO-
TOPBIN MPUBEI K TOMY, YTO CYIIECTBOBAHUE
pacTeHui cTajgo MPakKTUYECKH HEBO3MOXK-
HBIM.

I[I/IHOSaBpLI HCUYC3JIM TIOTOMY, UTO IMTPOU30-
1J10 MHOI'O CHJIBHBIX I/ISBep)KCHI/Iﬁ BYJIKaHOB.
B pe3yibTaTe I/ISBCp)I(eHI/Iﬁ Ha4daJIuCh I10XKa-
pbL, U BLI6pOCLI 00JIaKOB IBLIM U CaKU. 3aTeEM
rocjieqoBall JIUTEIbHBIN nepuoa TCMHOTEI,
KOTOpHﬁ IIPUBECJ K TOMY, UYTO CYIECTBOBA-
HUC paCTeHI/Iﬁ CTaJIO IMPAKTHUYCCKHU HCBO3-
MO>XHBIM

yquLIe, MpoBOAsA UCCIICAOBAHUSA 110 3TUM ABYM T'HIIOTE3aM, O6H8.py>KI/IJ'II/I TpUu ClIeay-

romux Qaxra:

Pdaxr 1

dakr 2

dakr 3
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Ot ynapa acteponna | B ropHbIX mopoaax, 00pa3oBaBIINXCs Okos10 65 MUJUTUOHOB JIET
OKOJIO 65 MuUTHO- |65 MUJTMOHOB JIET HA3aJ], OYEHb BHICOKUN |Ha3aJ 00pa30BajKCh CIOU
HOB JIET Ha3aJ BOJIH- | YPOBEHB COJCP)KAHUS UPUANSA. DIEMEHT | CaXH. DTH CIIOU

31 Mexuko 00paszo- |HMpUINi peKO BCTPEUACTCS Ha MIOBEPXHO- | OOHAPYKHUIIU Ha 3emiie B

BAJICS] OTPOMHBIM CTH 3€MJIM, HO B TO K€ BpEMS HAXOAUTCS | pa3HbIX MecTax. Caxa
Kparep. HIKE TIOBEPXHOCTH 3EMIIM, B €€ MAHTUU. |00pa3yeTcsl, Koraa ropsr
Taxxe ero HaxoIAT B aCTEPOUIAX. jeca.

Bonpocwt ona oocyyncoenusn:
Kakyio u3 rumore3 moATBEpKIAeT KaxAbli U3 3TUX Tpex ¢akToB? OOBemure «A»
(CronkHoBenue ¢ acrepouyiom), «B» (M3Bepikenus BynkanoB) uian «O0e» (00e rumoressl) B
KaxJ10i cTpoke. OOOCHYHTE CBOIO MO3UIINIO, UCTIONB3YsI TPU HEOOXOIUMOCTH MH(OpMAIIHIO

U3 IpYyrux UCTOYHHUKOB

dDakrt
A B |1.O6pa3oBanue kparepa
A B Q2. Wpuauii B ropHBIX IOpOAAx
A B B.Cnou caxu
3aoanusa:

1. Tak kak OUHO3aBPbl BBIMEPIH, UX MOXKHO OOHapYy>KUTh TOJBKO B BHJE HCKOMAEMBIX
ocTaTKoOB. BepHbl WM HEBEPHBI CIIEAYIOLINE YTBEPXKACHUS 00 MCKOmaeMbIXx ocraTkax? ObOBenute

«BepHnoe» nnn «HeBepHOe» HaNIPOTUB KaXKOTO YTBEPKIACHHUS.

YTBep:KaeHust BepHoe niin HeBepHoe
brutn HaliIeHbI OCTATKH UCKOMAEMBIX PACTEHUH, KOTOPHIE KUJIU J10 Bepnoe / HeBepnoe
BBIMUPAHUS TUHO3aBPOB

MOXHO HalTH UCKOITAEMbIE OCTATKUA BUIOB, KOTOPbHIC KUBYT B Bepnoe / HeBepHoe
HACTOSIIEE BpeMst
[Tporniecc popMupoBaHust Ha 3eMJIe HCKOTIAEMbIX OCTaTKOB B Bepnoe / HeBepHoe
HACTOSIIee BPeMsI He IPOUCXOAUT

2. Yto0bI nOTyuuTh O0JIee TOUHOE MPEJICTABICHUE O cpesie OOUTaHUS U SKOJIOTUH 3eMITU B
MIPOLIIOM, T'€0JIOTH U3Y4alOT FTOPHBIE MOPOJIbI U UCKOMIaeMble OCTaTKH. HeKOTOphie U3 BOZMOKHBIX
HAXOJIOK YUYEHBIX U CJeIaHHBIX UMH BBIBOJIOB ITPUBE/ICHBI HIKE B TaOJHIIE.

Crnenyet nu Kaxabli BBIBOJ U3 COOTBETCTBYIOIINX HAXOIOK?

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

B ocanounsix noponax npu- | Korga-to Ha 3TO# Tepputopuu xuwiu pasuele Bu- | Jla/ Her
OpEKHBIX 30H Hai/leHbl OTHe- | JIbl JMHO3aBPOB
YaTKH CJIEA0B Pa3HbIX BUIOB

JUHO3aBpOB
Ha repputopun 661 00Ha- | B mpomnuiom Ha 3To# Tepputopun npoxoawna uH- | Ja/ Her
pyXeHbl HepTh M KAMEHHBI | TEHCHBHAs BYJKAaHUUYECKas 1eSTEIbHOCTh

yrojib
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Ha Bepmmnax ropHoii cucte- | 1'opbl BO3HUKIM B pe3yibTaTe moaHsATHs qHa Mo- | Jla/ Her
MBI HalJICHBI OKaMEHEIIbIE P51, BBI3BAHHOT'O ABUKEHUSAMH IIJIUT 3€MHOM KOPBI
OCTaTKHU

Texer 2.

ATmochepa — okeaH BO3Iyxa M OeCLEHHBIH MPUPOAHBIA pecype Ui MOIepKaHUs KU3HU
Ha 3emie. K coxaneHuto, yeiaoBeyeckas 1eATelbHOCTh, OCHOBAaHHAs HAa HAIlMOHAJIbHBIX U JIMYHBIX
MHTEpEcax, HAHOCUT BpPEJ 3TOMY O0ILEMY pecypcy, YTO IpPOSBISAETCS B UCTOLUIEHUH TOHKOTO 030-
HOBOT'O CJI0sI, KOTOPBIN JEMCTBYET KaK 3alllMTHBINA IKPaH Ul )KU3HU Ha 3emJle.

Mosekynbl 030Ha COCTOSIT U3 TPEX aTOMOB KUCJIOPOAA B OTIMYUE OT MOJIEKYJ KUCIIOPOAA,
KOTOpBIE COCTOSAT M3 JIByX aTOMOB KHCIIOpoja. MoseKyJsbl 030Ha Ype3BbIYaHO peIKUE: UX MEHb-
11e, 4eM JeCSITh Ha Ka) bl MUJJIMOH MOJIEKYJ Bo3ayxa. OHaKo Ha MPOTSKEHUU MOYTH MUJUIHAp-
Jla JIeT UX MPUCYTCTBHE B aTMOC(epe Urpajlo PelIarollyo pojib B COXpaHEHUH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€ OH HaXOJUTCSI, 030H MOXET WJIM 3allUIaTh, NI HAHOCUTh BPEJ KU3HU
Ha 3emie. O30H B Tponocdepe (Ha BeicoTe 10 10 KM HajJ 3eMHOI MOBEPXHOCTBHIO) — 3TO «ILIIOXOM»
030H, KOTOPBIM MOXET HAHECTU BpeJ TKaHsIM JIeTKuxX U pacteHusM. Ho 6onee 90 nporieHToB 030Ha,
Haxojsmerocs B crparocdepe (Ha BoicoTe oT 10 10 40 KM Hax 3eMHON TMTOBEPXHOCTHIO), SBIISACTCS
«XOpOILIMM» O30HOM, KOTOpBIH, MOIJIoNiasi onacHoe yibTpaduoneroBoe uznydenue CoiHIlA, BbI-
MIOJTHSET MOJIE3HYI0 padboTy. be3 3Toro mojae3Horo 030HOBOTO CJos JIt0AU ObLIN ObI O0siee moaBep-
KeHbI 3a00J1€BaHISM, BO3HUKAIOIUM BCIIEACTBHE 00JIyueHUs yabTpaduoneroBbiMu gydyamu CostH-
na. B mocneaHue necATuieTHss KOJIMYECTBO 030HA yMEHBIMIOCh. B 1974 roxy Oplna BhICKa3aHa
TUTIOTE3a, YTO MPUUUHOM 3TOr0 MOXKeT ObITh ppeoH (CFCs). [lo 1987 roga HayuHbIe UCCIICIOBAHUS
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€M HE JaBajld YOEIUTENbHBIX MOATBEP)KIECHUN O MPUYACTHOCTU
(bpeoHOB K paspyiieHuto o3oHa. OmHako B ceHTsa0pe 1987 roga oduimanpHbie MpeICTABUTENH Pa3-
HBIX CTpaH BcTpetwinch B Monpeane (Kanazna) 1 JoroBopuivuch BBECTU CTPOTHE OIPaHUYECHUS Ha
ucrnonb3oBanue GppeonoB CFCs.

Bonpocwl ona oocysycoenusn:

O30H TaKke obpazyercst BO BpeMsi rpo3bl. OH co3aeT TUIMHYHBIN 3amax nocie rpo3sl. Mc-
M0JIb3Yys TEPMUHBI, IPUBEICHHBIE B CTaThe, OTBETHTE HA BOMPOC: KAKUM SIBJIIETCS O30H, 00pa3yro-
IIUIICS BO BPEMS TPO3BI- «XOPOIIUM» UIH «I1oxum»? Tlouemy?

B Tekcte roBopurcs: «be3 3TOro moie3HOro 030HOBOTO CJOA Jtoau OblTu OBl Oosiee mo-
BEp)KEHbl 3a00JIEBAHUSAM, BO3HUKAIOUIMM BCJEJICTBHE OOIY4YEeHHUs YIbTpadUOJIETOBBIMHU JTydaMu
Connna». Ha3oBuTe 0HO U3 3THX 3a00JI€BaHUl, yKa3aB, YTO UMEHHO OHO TIOPaXKaer.

B KoHIle TekcTa ymoMHHaeTcs O MeXJIyHapoaHoil koHpepeHuuun B Monpeane. Ha 3toif
KOH(epeHIIMH 00CyXJaTMCh MHOTME BOIPOCHI, Kacarolliecs BO3MOKHOTO MCTOIIEHHS] 030HOBOI'O
ciost. JIBa U3 3THX BONPOCOB MPUBEAEHBI HUXKE B Tabauie. MOryT JM HayyHble UCCIIEOBaHMS 1aTh

OTBCT Ha IMPUBCACHHBIC HUIKC BOHpOCBI?
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Bompoc MOXHO 71 HalTH OTBET
C IMIOMOIIIBbIO HAYYHBIX

UCCIIEJOBaHUI?
MoryT j1 COMHEHUS YUEHBIX O BIUSHUH ()PEOHOB HA 030HOBBII Ha/uer
CJIOH OBITH MPUYMHON ACCUBHOCTH BJIACTEH?
Yemy Obl ObUTa paBHA KOHLIEHTpaIwst ppeoHoB B arMochepe B 2002 Ha/uer

rofy, eciu Obl B aTMOC(epy MOIaio TO K€ KOJIMIECTBO (PPEOHOB,
4TO U ceifuac?

Tema 6. 3akonomeprocmu usmeHuUBOCMU: MOOUPUKAUUOHHAA U MYMAUUOHHASA U3MEH-
yueocmu. OcHogHble MEMOOBL CEeKYUU PACHIEHUTL, HCUBOMHBIX U MUKPOOpZaHu3mos. I ennas
UHIICeHepPU .

Texcmot 0151 umenus.

Teker 1

I'ennas Moguukanus pacreHui

I'enetnuecku moaubunupoBanueiii opranusM ('MO) — opranu3sm, T€HOTHIT KOTOPOTO ObLIT
HMCKYCCTBEHHO HM3MEHEH MPHU TOMOINM METOJO0B TeHHOW HWHXEHEPHUH. ITO OIpEaesieHHe MOXKET
MIPUMEHSTHCS NIl PACTCHUM, YKHBOTHBIX M MUKPOOPTaHW3MOB. [ eHeTnueckass MoauuKamus OTIu-
YaeTcs 1eJIeHANPaBICHHBIM U3MEHEHUEM M€HOTHUIIAa OpraHu3Ma B OTJIMYHME OT CIYy4YalHOro, Xapak-
TEPHOTO JIJIsl €CTECTBEHHOTO M MCKYCCTBEHHOTO MYTAaIllMOHHOTO Mponecca. OCHOBHBIM BUAOM T'€HE-
TUYECKOW MOAM(UKAIIMN B HACTOAIIEE BPEMS SBIISICTCS HUCIIOJIb30BAHUE TPAHCTEHOB JJI CO3JaHUs
TPAHCTE€HHBIX OPTaHU3MOB. TPaHCTEHE3 — ATO MPOIECC BBEACHUS YCIOBEKOM JHOO MPUPOJIOA Hy-
YKEPOJHOTO T€Ha, Ha3bIBAEMOT'0 TPAHCI'€HOM, B JKMBOW opraHusM. [Ipu 3TOM opranusm mosyyaer
CBOICTBA, KOTOPBIE OH MOXKET MEPEIaBaTh MOTOMCTBY.

B cenbckom x035iCTBE U NMHUILEBOM MPOMBIILIEHHOCTH 1o ['MO nojpazymeBaroTcs TOJIbKO
OpraHu3Mbl, MOAU(PHUIIUPOBAHHBIE BHECEHHEM B HUX T€HOM OJHOT'O MJIM HECKOJIBKHX TPaHCTEHOB.
I'enHas uHXXeHEpUs HUCIIONB3YETCs Ui CO3JaHMsI HOBBIX COPTOB PAacTEHUM, YCTOMUMBBIX K HeOna-
TONPUSATHBIM YCIIOBUSIM CPEIlbl U BPEIUTENAM, O0NaJaloNINX JyYIIMMH POCTOBBIMH U BKYCOBBIMU
kadecTBaMu. 3a nepuoa ¢ 1996 rona no 2013 rox miomaau, 3aHSIThie MMOJI BO3/IEJIbIBAHUE T€HETH-
4eckd MOIUGUIIMPOBAHHBIX pacTeHuH, yBenuuniuch B 100 pa3 u coctaBuiu B Mupe 6onee 170 maH
ra.

[Iporiecc cuHTe3a TEHOB B HACTOsIIIEEe BpeMsi pa3paboTaH OYEHb XOPOIIO U JIaXKe B 3HAYHU-
TeJIBHOU CTeNeHN aBToMaTu3upoBaH. CyIECTBYIOT CHEIMallbHBIE amnmnapaThl, cHaOkEHHbIE DBM, B
MaMSTH KOTOPBIX 3aKJIaJbIBAIOT MPOrpaMMbl CUHTE3a Pa3IMUHBIX HYKJICOTHUJIHBIX MOCIEIOBATENb-
HocTel. UTOOBI BCTPOUTH T'€H B BEKTOP, UCHOIB3YIOT (DEPMEHTHI — pecTpUKTa3bl U nurassl. C mo-

MOIIBIO PECTPHUKTA3 T'CH U BCKTOP MOKHO pa3pe3aTb Ha KYCOYKHU. C MMOMOIIbIO JIUTa3 TAKUC KyCOU-
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KA MOXHO «CKJIEUBATh», COCJIMHATh B HHOW KOMOWHAIMH, KOHCTPYHUPYS HOBBIN I'€H WM 3aKJII0Yast
ero B BekTop. IlomynsipapiMu MeTO1aMU BBEJEHMSI BEKTOpA B KJIETKY PACTEHUH SBJISIETCS HCIOJIb-
30BaHUE OCOOBIX OYBEHHBIX OAKTEPHIA WIIM TEHHON ITYIIKH.

TexHuka BBeJIeHHS T€HOB B OakTepuu ObUIa pa3paboTaHa MOCie OTKPBITHS sSBICHUS OaKTe-
puanbHO#l TpaHchopmali. B 0CHOBE 3TOr0 SIBJICHUS JISKUT MPUMUTHUBHBIN TIOJIOBO TIpoliecc, Ko-
TOPBIN y OaKTepUil COMPOBOKIACTCS OOMEHOM HebombmuMu (hparMeHTamMu HexpomocomHon JTHK,
masMugamMu. [lna3MuiHple TEXHOJIOTUY JIETJIM B OCHOBY BBE/IEHHUS UCKYCCTBEHHBIX I€HOB B OakTe-
pHUaIbHbIE KIETKH.

B Hacrosimee BpeMsi CIEHUAIMCTAMU TIOJTYYE€HBI Hay4YHbBIE TaHHbIE 00 OTCYTCTBUH ITOBBI-
IIEHHOW OMAaCHOCTU MPOJIYKTOB U3 T€HETUYECKU MOJU(PHUIIMPOBAHHBIX OPIaHU3MOB B CPAaBHEHHUHU C
MPOJAYKTaMH, MOJTYYEHHBIMU U3 OPraHU3MOB, BBIBEJICHHBIX TPAJAUIIMOHHBIMU MeTonaMu. [ JaBHBIM
BBIBOJI, BBITEKAIOUINI U3 ycuiuid Oosiee yem 130 Hay4dHO-UCCIIEOBATEIbCKUX MPOEKTOB, OXBAThI-
BAIOMIMX 25 JIET UCCIEIOBAHUM M MPOBEAEHHBIX ¢ yuacTueM Oosiee yem 500 HE3aBHUCHMBIX UCCIIe-
JIOBATEJIbCKUX TPYII, COCTOMT B TOM, YTO OMOTEXHOJIOTMH U, B yacTHOCTH, I MO Kak TakoBble HE
OoJiee onacHbl, 4YeM, HapuMep, TPAJIUIIUOHHbBIE TEXHOJIOTUH CEJICKIIUU PACTEHUH.

Bonpocwt ona oocyscoenusn:

UYto n3ydyaer reHHass MHXXEHEPHs], B OTINYHE OT KIETOUHOM ?

['me u kak MPUMEHSIETCSI HICKYCCTBEHHBIN MyTareHes?

HccnenoBanusi, CBSI3aHHBIE ¢ TIEPECAKON reHa OaKTepHid, CIIOCOOCTBYIONIETO YCBOCHUIO
a30Ta U3 aTMOc(epHOro Bo3AyXa, B TEHOTHUI 3JIaKOB, MPOBOJISATCS B 0071aCTH MUKPOOHOJIOTHYECKO-
T'0 CHHTE3a, TCHHOHW WM KJICTOYHOW MH)KCHEPUH, & MOXKET ObITh B OMOXUMHUUN?

— I'me u xorna BeI cMOXKeTE IPUMEHUTH 3TU 3HAHUS?

Teker 2

MyTanuu

OcHOBHOE CBOMCTBO I'€HOB 3aKJIOYaeTCs B TOYHOM CAMOKOIUPOBaHUU, Ojarogaps 4yemy u
MIPOMCXOJUT HACJEJICTBEHHAs Mepefadya MHOXKECTBa MPU3HAKOB OT poauTenei k aersaMm. OpHako,
3TO CBOMCTBO 3TO HE SBJISIETCA aOCOMIOTHBIM. [ 'eHbl 0071a/1a10T el1e U CIOCOOHOCTHI0 U3MEHSIThCS,
proOpeTaTh HOBbIE CBOWCTBA. Takue U3MEHEHHs T€HOB HA3bIBAIOTCS MyTalUsMU. MyTaliu reHOB
CO3/1al0T M3MEHYHUBOCTh, HEOOXOAMMYIO Ui ABOJIOLUHU >KHUBOW MaTepUH, MHOT0oo0paszus Gpopm
KU3HU. MyTallud BO3HHMKAIOT B JIFOOBIX KJIETKaX OpraHu3Ma, HO IMepelaBaThCs MOTOMCTBY MOTYT
TOJIBKO T'€HBI TTOJIOBBIX KJIETOK.

[IpuunHBI MyTaIUil 3aKIIOYAIOTCS B TOM, YTO MHOTHE (DAaKTOPHI BHEITHEH Cpefibl, C KOTOPbI-
MU Ha MPOTSHKEHUU KU3HU B3aUMOJICHCTBYET KaXK/blii OpraHU3M, MOTYT HapyllaTh CTPOTYIO yIO-
PSAIOYEHHOCTH IMpOoliecca CaMOBOCIIPOU3BEACHUS T€HOB, XPOMOCOM B II€TIOM, MPUBOAUTH K OLIUO-

KaM B HacjienoBaHuu. B SKCIICPUMCHTAX YCTAHOBJICHBI CIICAYIOIIUC (baKTopBI, BBI3bIBAIOIIINC MyTa-
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LMU: MOHU3UPYIOIlEE U3JIyYEHNE, XMMUUECKNE BEILIECTBA U BbICOKas TemnepaTypa. O4eBUAHO, 4TO
Bce 3TU (DaKTOPHI UMEIOTCS M B €CTECTBEHHOH cpele oOMTaHHS YelloBeKa (HarpuMep, eCTECTBEH-
HBIA (OH paaMalui, KOCMHYECKOTO H3JIy4eHHs). MyTaluu CyIIEeCTBOBAJIM BCErJa Kak BIIOJIHE
OOBIYHOE MPUPOIHOE SIBJICHUE.

Bynyun B cBoeii cyTu ommuOkaMu B Iepegadye reHEeTUYECKOro MaTepuana, MyTalid HOCST
CIIy4alHbIN ¥ HEHAIIPABJIEHHbIN XapaKTep, TO €CTh MOTYT ObITh KaK I10JIE3HBIMU, TaK U BPEJHBIMU U
OTHOCHUTEJIbHO HEUTPaAJIbHBIMU ISl OpPraHu3Ma.

[Tosie3Hble MyTalMy 3aKpeIUIIOTCS B XOJE 3BOJIOLUU U COCTABIIAIOT OCHOBY IPOTPECCHUB-
HOT'O pa3BUTHs KU3HU Ha 3eMiie, a BPEIHbIC, CHWKAIOUINE KU3HECTIOCOOHOCTD, SBISIOTCS KaK OBl
oOpaTHO# cTopoHOo# Menanu. OHU JIEKAT B OCHOBE HACIIEACTBEHHBIX OOJIE3HEW BO BCEM UX MHOTO-
oOpazuu.

MyTanuu 1ensTcs Ha €CTECTBEHHbIE U UCKYCCTBEHHbIE. EcTecTBeHHbIE MyTal[ii BOSHUKAIOT
HENPOU3BOJILHO, @ HICKYCCTBEHHBIE - ITPH BO3JEMCTBUM HA OPTaHU3M PA3INYHBIX MyTareHHbIX (hak-
TOPOB pPHCKa.

Paznuuaror:

1) 'eHOMHBIE MyTallUK — 3TO MYTAIlMU KJIETOK, B PE3YJIbTAaTe KOTOPBHIX M3MEHSETCS YMCIIO0
XpOMOCOM, YTO BEJET K BOSHUKHOBEHUIO U3MEHEHHUH B TeHOME KJIETKU. [ eHOMHbIE MyTalliH CBsi3a-
HbI C ©3MEHEHHEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MyTaIlMH — 3TO MYTaIlUH, IIPU KOTOPBIX MPOUCXOIUT MEPECTPONKA CTPYK-
TYpbI OTAETBHBIX XPOMOCOM, B PE3yJIbTaTe YEro HAOIIOJAIOTCS MOTEPSI WM yABOEHUE YaCTH T'eHe-
TUYECKOT0 MaTepHalia XpOMOCOMBI B KJIETKE, N3MEHEHHE OPUEHTAIIMH CErMEHTOB XpOMOCOM B OT-
JeNTbHBIX XPOMOCOMAX, a TaK)Ke MEePEeHOC YaCTH T€HETUYECKOr0 MaTepralia ¢ OJHONH XpOMOCOMBI Ha
IPYTYIO.

XpPOMOCOMHBIE MyTAIlMH CBA3aHBI C U3MEHEHHUEM XPOMOCOMBI, 0OMEHOM Y4YacTKOB HEroMo-
JIOTUYHBIX XPOMOCOM.

3) I'ennble MyTalMu — 3TO MyTalluy, PU KOTOPBIX UAET U3MEHEHHUE OJIHOM MIIM HECKOJIBKUX
Pa3IMYHbIX YacTell reHa B kieTke. [ eHHble MyTalluu OXBaThIBAIOT OJIMH T'€H U 0ENOK, KOTOPBIM KO-
IUpyeTcst 9TUM TeHoM. Ha reHHoM ypoBHe m3MeHeHus nepBuuHOi cTpyktypbl JIHK reHoB mon
JeCTBHEM MYTallUii MEHEe 3HAYUTEIbHBI, YeM MPH XPOMOCOMHBIX MYTalUSIX, OHAKO T'€HHBIE MY-
TalMu BCTpevaroTcs Ooniee yacTo. B pe3ynpTaTe reHHBIX MyTallMii TPOUCXOIST 3aMEHBI U BCTAaBKU
OJTHOT'O WJIN HECKOJIBKUX HYKJIEOTHIOB, TyIUIMKALIMY U UHBEPCUU PA3JINYHBIX YACTEH IreHa.

PeanpHas wactoTra MyTanuii A OTAEIBHBIX I'€HOB YEJIOBEKA COCTAaBIISET B CPEAHEM OT
1:105 mo 1:108. D10 3HAUMT, YTO NPUMEPHO OAHA U3 MUJLJIMOHA IOJIOBBIX KJIETOK B Ka)KIOM IOKO-

JICHUHW HECCT HOBYIO MYTAIIUIO. OI[Ha)K)ILI BO3HHUKHYB, Ta WJIM MHAA HOBASA MYTallUd MOKCT 3aTEM
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MepeIaBaThCs B MOCICIYIONINE MOKOJICHUS, TO €CTh 3aKPEIUISATHCS MEXaHH3MOM HACJIeIOBaHUS, T10-
CKOJIbKY OOpaTHbBIE MYyTallli, BO3BPAIIAIONINE TeH B UICXOJHOE COCTOSIHHE, CTOJIb K€ PEIKH.
3aoanua:

1.YcraHoBUTE COOTBETCTBUE MEXIY XapAKTEPUCTUKON MYyTAllUU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALNU

A) BKIIIOYEHHE JIBYX JIMIIHUX HYKI€0TUA0B B Mosekyiry JHK 1) xpomocomHas
b) kpaTHOE yBenMUYEHHE YNCIIa XpPOMOCOM B KJIETKE
B) HapymeHue nocienoBaTeNIbHOCTH AMMHOKUCIOT B MOJIEKYJE | 2) reHHas
Oenka
I') moBoport yuactka xpomocomsl Ha 180 rpagycoB 3) reHoMHas
J1) yMeHbIlIeHHE YHcIa XPOMOCOM B COMaTHUECKOM KIIETKe
E) oOmeH yyacTkaMu HErOMOJIOTUYHBIX XPOMOCOM

2. B otHOM U3 IIpeIoKeHHH TeKCTa «MyTanumy HaliuTe OMMOKY U HCIIPAaBbTE €e:

a. MyrannoHHasi U3MEHUNBOCTh — OJIMH U3 CIIOCOOOB YBEIMYEHHUS T€HETUYECKOTO pa3Ho-
oOpa3usi MOIMyJISIHIH.

6. ['eHHbBIMU Ha3bIBAlOT MYTAallMH, CBA3aHHbIE C M3MEHEHHMEM HYKJIEOTHJIHOW MocienoBa-
TEJIHOCTH OJTHOI'0 KOHKPETHOI'O I'e€Ha.

B. B TeueHue u3HM B KJIETKax 4eI0oBeKa MPOUCXOIUT MHOKECTBO MyTallMii, OHAKO OO0JIb-
LIMHCTBO U3 HUX HE NEPEJAOTCs IOTOMKaM.

r. IToromkam MOr'yT I€p€aaTbCda TOJBKO MYyTallMH, IPOUCXOOAIINUEC B COMATHYCCKUX KIIET-

Kax.

3. Haitnure ommbOku B IpuBEAEHHOM TEKCTE.

a. MyranusaMu Ha3bIBaIOTCS HACIEICTBEHHbIE M3MEHEHHs B MoJiekyJiax PHK.

6. EcTb MHOTO pa3HBIX BUJOB MyTalluii — T€HHbBIE, XPOMOCOMHbBIC, KOMOMHATHBHBIC, TEHOM-
HEBIE.

B. MYTaHI/Iﬂ, BO3HUKIIIAA B O,I[HOI>'I N3 COMATHYCCKUX KICTOK, MOXKET HM3MCHUTH HACIICI-
CTBCHHBIC ITPU3HAKU CaMOM ATOM KJIETKH M TeX JacTei opraHnusmMa, KOTOPBIC 06p8,3y1-OTC$I u3 eé mo-
TOMKOB.

TI. MYTaHI/II/I, MMPOUCXOOAIIHEC B ITOJIOBBIX KIICTKAX, U3BMCHAIOT TOJIBKO I'CHOMBI ITIOTOMKOB.

. MYTaHI/II/I BBI3bIBAKOTCA MYyTareHaMiu, CpEan KOTOPBIX, HAIIPUMED, paAUOAKTHUBHOC HU3JIY-
YCHHC, BO3JECHCTBUE XUMUYCCKUX [peraparoB U ap.

e. Hebompiroe unciio MYTaI_[I/Iﬁ OKa3bIBACTCA IMOJIC3HBIM HJIs1 OPTaHU3MOB.

Tema 7. 300posve uenoseka
Texcmut Ons umenu:

Teker 1
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HccnenoBarenu yCTaHOBWIIM, YTO Y CTYAEHTOB, KOTOPBIE CIIyIIAdd MY3bIKy B HayIIHHKaxX
OoJiee AByX 4acoB B JICHb U MOCEIIATIH TUCKOTEKU XOTs Obl OJJMH pa3 B HEJEIIO0, CIIyXOBasi YyBCTBH-
TEJILHOCTh CHMXaJach B cpenHeM Ha 10 meruben. OcoOeHHO y HUX YXYALIAIOCh BOCIIPHUITHE 3BY-
KOB ¢ yactotamu oT 3 10 6 kI'u. Jlronu moryT ciblnatek 3Byku B auarna3one yactot ot 20 ' (0,02
kl'n) 1o 15 xI', u mMb1 Hanbosiee BOCIPUMMUMBEI K 3ByKaM ¢ yactotamu oT 1 1o 6 xl'u. «9t1u yva-
CTOTHI KM3HEHHO Ba)KHBI, IOTOMY YTO OHH JIEIAIOT PeYb MOHATHOW», - TOBOPUT Hpodeccop Pon-
X0y, U3y4aroIUi CIIyXOBbIE MEXaHU3MBI.

Yimu yenoBeka MOTYT OINpPEAEIUTbh HAlpaBiI€HHE, OTKyJa MPUXOIUT 3BYK. UTOOBI myule
MOHATH 3TO sBJIEHME, Ipodeccop X0y M3ydaeT OCOOCHHOCTH BOCIPHUATHUS 3BYyKa MaJIEHbKUMU MY-
xamu, Ormiaochracea. DTH MyXu OTKJIaJbIBAIOT CBOM siiilla Ha cBepukax. «CBepUKH MPOU3BOJIAT
3BYKH C yacToTamu oT 2 10 7 k['1, 1 MyXH TOUHO HACTPOEHBI Ha BOCIPUATHE ITUX 3BYKOBY, - TOBO-
put Xoy. «Jljig1 MyXu HEIOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpUOK rie-To 3aech». OHa JoiKHa
HalTH B OKpY’KarollleM MPOCTPAHCTBE OJHOI0 HEBUIMMOTO cBepuka». B cBoell mabopatopuu Xoy
MIOCTPOUJI CIIEUATbHYIO KIETKY C AMHAMHUKaMH Ha KOHIaX, U3 KOTOPBIX MOTYT pa3aBaThCs TPelu
cBepukoB. OH HaOIIOAAET 3a MOBEACHUEM MYX, KOTJIa pa3/laloTcsl 3ByKU U3 JUHAMUKOB.

Bonpocwt ona oocyscoenusn:

— B crpokax 3 u 4 roBoputrcs o TOM, 4TO HauOOJIbIIee yXYALIEHUE CIyXa Yy CTYIACHTOB
HaOmogaercs B AuanaszoHe oT 3 a0 6 kl'm. [loyemy yxyamieHue ciryxa, 0OCOOCHHO B 3TOM Juara-
30HE€, MOXKET OBITH TPOOIEMOI?

— B crpokax 9-10 onmcan skcriepumeHT npodeccopa Xoy. Kakyro 0OCHOBHYIO 11€1b CTaBHII
npodeccop Xoy, HaOI01as1 3a MOBEICHUEM 3TUX MyX?

Texker 2
Busur k Bpauy

«3npaBcTByiTEe, JOKTOp. S mpumen k Bam, moToMy 4To s CHUIBHO KalUIsAHO. S Kanuisio yxe
YeThIpe JHA, U C KaXIbIM JHEM Kallellb yCuiInBaeTcs. S mpuHsaa aHTUOMOTHKH, HO OHH MHE HE TO-
MOTJIN.

«BbI paBUIIbHO caenail, yTo npuiuid Ko MHE. OJIHAKO BbI HEMPABWIBHO MOCTYIUIH, YTO
MOTIBITATMCH CaMU Ce0s IEYUTh: aHTHOMOTUKN HUKOTJa HEJb3sl MPUHUMATh 0e3 Ha3HaYeHHsI Bpaya.
51 Bo3pMy y Bac npoOy ciroHbI ¢ 3a/iHel CTEHKU ropiia v OTIPABIIIO ee Ha aHanu3. Takum oOpa3om,
MBI CMOXEM Yy3HaTh, C YEM UMEEM JIEJI0, U 5 CMOTY Ha3HAUUTh BaM MOJXOJsdlee JeueHrue. B ocHOB-
HOM HMH(EKINH BBI3BIBAIOTCS OAKTEpUSMU, BUpyCaMU U TprubaMu. AHTHOMOTHK JEHCTBYeT Ha pas-
HbIe BUJIbI OaKTepHil 1 HAa TPUOBI. AHTHUOMOTHK HEe paboTaeT MPOTUB BUPYCOBY.

Bonpocel ona oocyycoenusn:

— Juarnor, npuBeIeHHBIN BBIIIE, TOBOPUT O TOM, YTO 3a0O0JEBIINI YEIOBEK AJIs TOrO, YTO-
Obl M30aBUTHCS OT Kallljisl, MPUHSUT aHTUOMOTUKUA. Ha 4To U3 clieqyromero HemocpeaCTBEHHO BO3-

HeﬁCTByIOT aHTHOMOTHUKU: HA Kalicib, HA 6OHB, Ha 6aKTepI/II/I WK Ha BI/IpyCBI?
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— Kakoii BBIBOJ MOKHO c/IeTIaTh U3 IaHHOTO (akTa?

— I'me u xorma HE0OX0AMMO OyJET BCIIOMHUTH M IPUMEHHUTH 3TO 3HAHKE?

Kononmm MIKPOOPIAaHIIBMORB 3adanue:

eHma

CJIIOHBI IIallMEHTa B yalky [letpu.

koB — A, B, C, Du E. Cnycrd Tpu 1Hs

AHmu6u02paMJua CJIIOHbL nayu-

AnTHOMOrpaMMa ObLa MmoyryueHa

IMyTEM IMMOMCIICHUA MUKPOOPraHu3MOB U3

Belnn ucons30BaHel IATh aHTHOHNOTH-

VaacTok. Ha KOTOpOM Ob6nacTs,
OOIbIIe HeT conepxainas KOJIMYCCTBO MUKPOOPraHnu3MoOB BbBIPOCIIO,
MITKPOOPTaHIIMOB AHTHOHOTIIE .

HO He BOJIM3M aHTHOMOTHKA, KOTOPBIA UX
yOHuBaer.

MOosKeT i TOKTOp CAEeNaTh CICAYIOIINE BEIBOIBI U3 aHTHOMOTPAMMBI CITFOHBI MTAIIHeHTA?

IIpaBuiibHO JU cejIaHbl cJIeAyolIHe BbIBOABI, HCXOS U3 TaHHBIX AaHTH-
onorpamMmpli?

Ja nau Het

Hu oguH 13 aHTHOMOTHKOB HE MOXKET OBITh 3(PPEKTUBHBIM MPOTUB MUKpoopra- | Jla / Her
HU3MOB, HAICHHBIX B TOPJIC MAICHTA

AHTHOMOTHK A MOXET ObITh () (HEKTUBHBIM TPOTUB MUKPOOPTAHU3MOB, Ha/Her
HalICHHBIX B TOpPJIC TAlMEHTA

AnTHONOTHK C MOXET OBITH 3()PEKTUBHBIM MPOTHB MUKPOOPTAaHU3MOB, Ha/Her

HaWJICHHBIX B TOpJIC TallMeHTa
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