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Henp nanHOro mocoOust — OKa3zaTh METOAMUYECKYIO IIOMOLIb [earoraM Npy IOATOTOBKE U MPO-
BEICHHUIO YUEOHBIX 3aHATHH, HAPaBJICHHBIX Ha Pa3BUTHE (PYHKIHMOHAIBLHON I'PAMOTHOCTH O0YYaIOIINXCs
5-9-x kiaccos.

B mocoOuu paccmaTpuBaroTCsi BO3SMOXKHBIE IIYTH KOHCTPYHPOBAHUS TUAAKTUYECKOTO M METOIH-
YEeCKOT'0 COMPOBOXACHUS Pa3BUTHS (YHKIMOHAIBHOW TpaMOTHOCTH oOydarommxcs 5-9 kiacco. Pac-
KPBIBACTCSl XapaKTEePHCTUKA BCEX KOMIIOHEHTOB (DYHKLIHMOHAJIBHOW IPaMOTHOCTH, ONUCHIBAETCSI METOAU-
Ka IpoBeleHus] ydeOHbIX 3aHsATHH. Oco0oe BHUMaHME YAENAETCS OUIAKTHUYECKOMY M METOAUYECKOMY
WHCTPYMEHTAPHIO OPraHM3aLUH IMO3HABATEILHON NESTENbHOCTH O0y4arommxcsi, odecrnednBaromas pas-
BUTHE 4-X KOMIIOHEHTOB ()YHKLMOHAIBHOW I'PaMOTHOCTU (YMTATEIbCKOM, MaTeMaTH4YECKOH, €CTECTBEH-
HO-HaY4HOH M ()MHAHCOBOI) COBPEMEHHBIX MOJPOCTKOB.

Meronuueckoe nocodue nperHazHaueHO YUUTENsIM 00pa30BaTElIbHBIX YUPEKACHUH, peaansyro-
muM nporpammy «PasButre QyHKIMOHAJIBHOW I'PaMOTHOCTH OOYYaroIIMXCSl OCHOBHOM IIKOJBD»Y;, BCEM
mejaroraM,  3aMHTEPECOBAaHHBIM B MOBBIIICHWM  KAayeCTBa  COBPEMEHHOrO  OOpa3oBaHUS.



DOyHKINOHAJIBHASI TPAMOTHOCTDH KaK LleJb, HEHHOCTh U pe3yJabTaT
OCHOBHOI0 0011er0 00pa3o0BaHuA

Benukas yenv 00pazosanus — 3mo He 3HAHUSA, A OeUCMEUs
T'epboepm Cnencep

DYHKUUOHANbHAA 2DAMOMHOCb Ye/106€KaA: NOHAMUE U CMPYKMYypa

Tepmun «rpaMoTHOCTHY», BBeeHHbIM B 1957 r. KOHECKO, nepBoHavyanbsHO
OTpeJeNsics KaKk COBOKYIMHOCTh YMEHUH, BKIIIOUAIOIIUX YTEHHE U MHUCbMO, KOTO-
pble MPUMEHSIOTCS B COLMAIBLHOM KOHTEeKcTe. MHbIMM croBamu, rpaMOTHOCTh —
ATO OMpEJENICHHbIA YPOBEHb BJIaJICHUS HABbIKAMU YT€HUS U MHUCbMA, T. €. CII0CO0-
HOCTb UMETH JIEJIO C TICYaTHBIM CJIOBOM (B 00Jiee COBPEMEHHOM CMBICIIE€ 3TO HaBbI-
KU YTE€HHUsI, TMCbMa, CYeTa U pabOThI ¢ JOKyMeHTaMH). OJHOBPEMEHHO ObLIN BBE-
JICHBbI TOHSATUS «MHUHMMAJIbHONW TPAMOTHOCTH» M «(YHKIHMOHAJIBHOM TpamMOTHO-
ctu». [lepBoe xapakTepusyeT cloCOOHOCTh YUTATh U TUCATh MPOCThIE COOOIICHHS,
BTOpPOE — CIIOCOOHOCTh MCIIOJIb30BATh HABBIKM YTEHUS U MHChMa B YCIOBUSX B3aU-
MOJIEUCTBHS C COIMYMOM (0OPMHUTH CUET B OaHKe, MPOYUTATh MHCTPYKLHUIO K
KYIUIEHHOMY MY3bIKAJIbHOMY LEHTPY, HAIIUCATh UCKOBOE 3asIBJIEHUE B CyA U T.1.),
T.€. 3TO TOT YPOBEHb IPAMOTHOCTH, KOTOPBIA JEIAET BO3MOKHBIM MOJHOLEHHYIO
NEeATEbHOCTh UH/IMBUA B COLMAJIbHOM OKPYXKEHUU.

[IpuMHUTHBHOE MpEICTaBIECHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHUMAaJb-
HOM Habope 3HaHW, YMEHUHN U HABBIKOB (UUTATh, MHCATh, PUCOBATH U T. II.), KOTO-
pble HEOOXOIUMBI Jii HOPMAJIbHOM KU3HEACSITEIbHOCTU YEIOBEKa M OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOM IIKOJIE, HA CErOJHSAIIHUMN JI€Hb CTAHOBUTCS HEIOCTa-
TOYHBIM ISl PELIEHUS COBPEMEHHBIX COLMANBHBIX MPOGIEM?,

B.A. EpmoinieHKO omuchkIBaeT cienywoomue 4 srtana pa3BUTHS MOHATHUS O
(YHKIMOHAIBHON TPAaMOTHOCTH.

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

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

! Pymux T.A., XKaiitanoa A.A., Ctor C.I. ®yHKIMOHAIbHAS TPAMOTHOCTh — MMIIEPATHB BpeMenu // OOpasoBanue
Yyepe3 BCIO KU3Hb: HETPEephIBHOE 00pa3oBaHKe B MHTepecax ycrorunBoro pazsutus. 2014. Ne 1. T. 12. C. 263-269.
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CTBUEM 4YEro SIBIACTCS (PYHKIMOHAJIBHBIA METOJ] O0y4YeHHs] TPaMOTHOCTH, CTPOS-
IIErocsi ¢ yueToM (PyHKIMOHAILHOTO 3HAHUS, TJIaBHBIM 00pa3oM, SKOHOMHUUYECKOTO
XapakTepa; KOHUENIUS U cTpaTeruss (yHKIIMOHAIBHON rpaMOTHOCTH MMOHUMAIOTCS
Kak oOecrieyeHue CBSA3U MPOIIECCOB OBJIAJICHUSI YTCHUEM U MTUCBMOM, a TakXKe IOo-
BBIIIICHUEM MPOU3BOAUTEILHOCTH TPYJa U YIYUIICHUEM YCIOBUM >KU3HU PadOT-
HUKa U €r0 CEMbH;

2-11 stan (cepeauna 1970-x — Hauano 1980-x rr.) — oco3HaHu€ (PYHKIIHO-
HaJBHOM T'PAMOTHOCTH KaK MPOOJIEMBbI Pa3BUTHIX CTpaH; €€ 000co0JeHrue OT Tpa-
JTUIIMOHHON TPaMOTHOCTH; PACIIMPEHHUE COCTaBa U COAEpKaHUS (DYHKIIMOHATBHO-
ro 3HAHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOW KMU3HU (IKOHOMUYECKOU, MOJIH-
TUYECKOM, TPaKIaHCKOM, o01ecTBeHHOM, KynbTypHO#); BBeaeHue KOHECKO mo-
HATUS «(YHKITMOHAIBLHO HETPAMOTHBIN 4YeNOBEK» (KaK 4YesIOBEKa, KOTOPBIH «HE
MOKET Yy4acCTBOBAaTh BO BCEX BUAX JEATECIbHOCTH, B KOTOPHIX IPAMOTHOCTh HEO00-
xoauma Jiist 3 PEeKTUBHOTO (YHKITMOHUPOBAHUS €T0 TPYMIBI U OOIIMHBI, U KOTO-
pble AT €My BO3MOYKHOCTb MIPOJOJKATh MOJb30BaThCA YTEHUEM, MUCBMOM U
CUYETOM [IJIsl CBOEro COOCTBEHHOTO Pa3BUTHs W JUIsl pa3Butus oOmmHbDy [[lepe-
cMmoTpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHE MPEICTABICHUS 00 U3MEH-
YUBOCTH (PYHKIIMOHAJILHON TPAMOTHOCTH B YCJIOBHUSX OOIIECTBEHHBIX U3MEHEHHIA;

3-i1 atan (cepenuna 1980-x — konerr 1990-x rIT.) — YCTaHOBJICHHE CBSI3H
(GYHKIIMOHAIBHON TPAaMOTHOCTH C TMOBBIMIAIOMIUMCS YPOBHEM BIIaJICHUS MUCbMEH-
HBIM CJIOBOM, 00Iero o0pa3oBaHus, H3MEHEHUSAMHU B cepe Tpyaa; BKIIOUYCHUE B
€€ COCTaB TPAAUIMOHHON I'PAMOTHOCTH; OCO3HAHHE JBYXYPOBHEBOIl CTPYKTYpBI
(GYHKITMOHAIBHONW TPaMOTHOCTH (TJI0OANbHBIE W JIOKAJIbHBIE COCTABISIONINE), €€
POJIM KaK OCHOBBI «ITOKU3HEHHOT'0» 00pa30BaHUs, CTAHOBJICHUS JIMYHOCTH;

4-i1 stan (Hayano XXI Beka) — yCTaHOBJIEHHE U3MEHEHUW B COCTaBE U CO-
nepkaHuu (PYHKIIMOHAIBHON T'PaMOTHOCTHU TPHU MEPeXoJie K NOCTUHAYCTPUATIBHO-
My OOIIECTBY; OCO3HAHNE (DYHKITMOHATILHONW TPAMOTHOCTH KaK rapaHTa KU3HE e sI-

TCJIBbHOCTHU YCJIOBCKA, CPCACTBA €TI0 YCIICHIHOI'O KHU3HCYCTPOCHHA B MCHAIOIICMCA



MUpE; aKLEHTUPOBAHUE POIHU (PYHKIMOHAJIBHOTO YTEHUS KaK CPEICTBA PA3BUTHUS
(pyHKIMOHATBEHON IPaMOTHOCTH?,

ITlo muenuto C.A. Kpynnuk, B.B. MankeBuua, «mpo0iemaTika rpaMOTHO-
cTH (PYHKIIMOHAIBHON IPAMOTHOCTH) CTAHOBUTCS aKTYaJbHOUM TOJBKO TOTJA, KO-
I71a cTpaHa JO0JKHA HAaBEpCThIBATh YIYIIEHHOE, JOTOHAThH Apyrue cTpanbl. MimeH-
HO TMO3TOMY MOHATHE (DYHKIIMOHAJIBbHOM TI'PaMOTHOCTH HCHOJIB3YETCS KAk Mepa
OIICHKM Ka4eCTBa *U3HU 00IIecTBa (CBOEro poja KyJIbTYpHBIH CTaHIAPT) MPHU CO-
TIOCTaBJIEHUH COLMAIBHO-D)KOHOMHYECKOH 5P (EKTHBHOCTH Pa3HbIX CTpaH»>.

OTtedecTBEeHHbIE HCCIEAOBATENIN BBIJICISIOT CIEAYIOIIUE OTIMYUTENbHBIC
4epThl PYHKIMOHAIBHON IPaMOTHOCTH:

a. HarpaBJIEHHOCTb HA pellieHre ObITOBBIX IPOOIeM;

0. ABJIIETCSI CUTYaTUBHOM XapaKTEPUCTUKON JIMYHOCTH, IMOCKOJIBKY OOHapy-
KHUBAET ceOs1 B KOHKPETHBIX COIMAIBHBIX OOCTOSITEIbCTBAX;

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

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

1. UCIIOJIB3YETCS B KAUECTBE OLIEHKH IIPEXKJIE BCETO B3POCIIOrO HACEICHUS;

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

@OyHKIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU 00IIero o0pa3oBaHHs paccMart-
pUBaeTCs KaKk MeTanpeIMETHBIH 00pa3oBaTeNbHBIA pe3yibTaT. YPOBEHb 00pa3o-
BaHHOCTH MOJPa3yMeBaeT UCIOJb30BAHUE TIOJYUYECHHBIX 3HAHUM JJI PELICHUS aK-
TyaJIbHBIX MPOOJIeM 00y4eHHs U OOIIEHHUs, COLUAIBHOIO M JUYHOCTHOI'O B3aUMO-

neiictBusi. yHKIMOHATBHAS TPAMOTHOCTD CITIOCOOCTBYET aJIeKBATHOMY M TIPOYK-

TUBHOMY BBIOODY Mporpamm mpodeccuoHansHOro 00pa3oBaHus, IOMOTAET PeaTh

2 Epmonenko B.A. Paspurue (pyHKIMOHAIBHON TPAMOTHOCTH 00YYAIOLIErocs: TEOPETHUECKUIA acnekT // DaeKTpoH-
HOE HayyHOe u3JaHWe anbMaHax 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. ®yHKIMOHANbHAS TPAMOTHOCTh B cucTeMe oOpasoBanus benapycu. — Mu.: ATIO,
2003. 125 ¢. C. 100.

4 Pymuk T'.A., XKaiitanosa A.A., Cror C.I. ®yHKIMOHAIbHAs TPAMOTHOCTh — UMIIEpATHB BpeMenH // OGpa3oBanue
Yyepe3 BCIO JKU3Hb: HEIIPEePhIBHOE 00pa3oBaHMe B MHTEpecax ycrolunBoro pazsutus. 2014. Ne 1. T. 12. C. 263-269.
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http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
http://www.j-spacetime.com/actual%20content/t8v1/t8v1_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf

OBITOBBIC 3a/1auM, B3aUMOJCHCTBOBATH C JIOJIbMH, OPTaHU30BBIBATH JEIOBBIC KOH-
TaKTbl, BRIOUPATHh POTPAMMBI IOCYTa, OTBETCTBEHHO OTHOCHUTHCS K 00S3aHHOCTSIM
rpaKJaHuHA, OPUEHTUPOBATHCS B KYJIBTYPHOM MPOCTPAHCTBE, B3aUMOICHCTBOBATH
¢ npuponHou cpenoii. OyHKIIMOHAIBHAS TPAMOTHOCTD ONPENEIISIET TOTOBHOCTh K
BBITIOJTHEHUIO COIMATIBHBIX POJICH H30MpaTesis, MOTPEOUTENs, YWICHAa CEMbHU, CTY-
neHTa. OyHKIIMOHAIBHAS TPAMOTHOCTBH TIO3BOJIIET HCIOJB30BaTh HMMEIOIIHECS
HABBIKA TIPU OPTaHM3AIlMH PAa3HBIX BUIOB IyTEHIECTBHUM, 00JierdaeT KOHTAKTHI C
Pa3IMYHBIMU COLMANILHBIMU CTPYKTYPAMH ¥ OPraHM3alUsAMH U T.J1.°

Mexnynaponnbie uccinenoBanus PISA (Programme for International Stu-
dent Assessment), HampaBJIeHHbIC Ha OLIEHKY KauecTBa 00pa30BaHUs B Pa3IUYHBIX
CTpaHax yepe3 JMArHOCTHKY B TOM YHCJIC YPOBHS (YHKIIMOHATBHOW TPAMOTHOCTH
BBIITYCKHUKOB OCHOBHOM IIIKOJIBI, JICKOMIIO3UPYIOT (PYHKIIMOHAIBHYIO TPaMOT-
HOCTB B BHJIC TPEX COCTABJISAIOIINX:

1) rpaMOTHOCTH B YTCHUH — CIIOCOOHOCTH YEJIOBEKa MOHUMATh, UCIOJIB30-
BaTh, OLICHUBATH TEKCTHI, PA3MBILIUISATh O HUX W 3aHUMATHCS YTEHUEM IS TOTO,
YTOOBI JOCTUTaTh CBOMX LIE€JIEH, pacIIUPsITh CBOM 3HAHUS U BO3MOXKHOCTH, y4acT-
BOBATh B COIMAIBHON KU3HU;

2) TPaMOTHOCTb B MaTeMaTHKE — CIIOCOOHOCTH 4eloBeKa (OopMyIHpPOBATh,
NPUMEHSITh U WHTEPNPETUPOBATH MATEMAaTHKy B pPa3HOOOPa3HBIX KOHTEKCTaX
(TMYHOCTHBIHN, 00IIECTBEHHBIN, MPOGECCUOHANBHBINA, HAYYHBIH). ITa CIOCOOHOCTH
BKJIFOUYAaE€T MaTEMaTUYECKHUE PACCYXKIECHUS, MCIOIb30BAHNE MATEeMAaTHUYECKHX I10-
HSATUH, Mporeayp, GakToB M HHCTPYMEHTOB, YTOOBI ONHUCATh, OOBICHUTH U TPE/I-
ckazaTh sBjeHUs. OHa MOMOTaeT JIOSM MOHATH POIh MATEMATUKU B MUPE, BBICKA-
3bIBaTh XOPOIIO OOOCHOBAHHBIC CYXKJACHUS W TMPUHUMATh PEHICHHS, KOTOpHIC
HE0OXOIUMBI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MBIIUISIONIEMY TPaKIaHUHY;

3) rpaMOTHOCTh B 00JIACTH €CTECTBO3HAHUS — CIIOCOOHOCTH YEJIOBEKAa OCBa-
WBaTh M WCIIOJIBh30BATh €CTECTBEHHOHAYYHBIC 3HAHMS JISl PACMIO3HAHUS M MOCTa-

HOBKH BOIIPOCOB, IJIsI OCBOCHHA HOBBIX 3HaHHﬁ, JJIA 00BSCHEHHUSI €CTCCTBEHHOHA-

® Konacopa H.IO. CuTyaluoHHbIE 3a[auy 10 OLEHKE (yHKIHMOHAILHONH IPAMOTHOCTH YYaLIUXCS: METOIAHMUECKOE
nocobue. CII06.,2012. 138 c.
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YUHBIX SIBIEHUU U (HOPMYITHUPOBAHMS OCHOBAHHBIX HA HAYYHBIX JOKA3aTEIbCTBAX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOUW MPOOJIEMATUKON; MOHUMATh OCHOBHBIC
O0COOCHHOCTU €CTECTBO3HAHUS KaK (POPMBI YEJIIOBEUECKOTO MO3HAHUS; JEMOHCTPU-
pOBaTh OCBEIOMJIEHHOCTh B TOM, YTO €CTECTBEHHBIE HAYKH M TEXHOJOTHS OKa3bl-
BaIOT BIUSHHE Ha MaTEpUAIbHYIO, HHTEIUIEKTYaJbHYI0 U KYJIBTYPHYIO Chephl 00-
IIECTBA; MPOSIBIATH AKTUBHYIO TPaXXJAAHCKYIO MO3UIMIO MPU PACCMOTPEHUU IPO-
0JieM, CBA3aHHBIX C €CTECTBO3HAHUEM.

JIOTOTHUTENbHBIM BUJIOM BBICTYMHAaeT (PUHAHCOBAsI TPaMOTHOCTh — CITOCO0-
HOCTh NMPUHUMAThL OOOCHOBAHHbBIC PEIICHUS U COBepIIaTh 3PHEKTUBHbBIC AEHCTBUS
B cdepax, UMEIONIUX OTHOIICHUE K YIpaBlieHWIO0 (UHAHCAMU, JJIs pealn3aluu
KU3HEHHBIX 1IeJIH U TUIAaHOB B TEKYIIUH MOMEHT U OyyIue nepuoasl. Takum 00-
pazoM, (puHAHCOBasi TPaMOTHOCTh — CJIOXKHas cdepa, mpearnoararoias MoHUMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHATHUU M HMCIOJIb30BAHUE ATOM MH(pOpMAIUU IS
MPUHATHS PA3YMHBIX PEIICHUH, CTIOCOOCTBYIONIUX YKOHOMUYECKON O€3011aCHOCTH
1 OJIaTOCOCTOSIHUIO JIIO/IEH, a Takke obecrieunBaromiasi BO3MOKHOCTb Y4acTHsS B
SKOHOMHUHYECKOMH KM3HU CTPAHEI’.

PISA nonumaer QyHKIMOHAIBHYIO TPAMOTHOCTh B IIMPOKOM CMBICIE Kak
COBOKYIHOCTh 3HAHUN W YMEHUU TpakliaH, 00eCIedMBAIONIMX YCIIEITHOE COIIU-
ATbHO-D)KOHOMHYECKOE Pa3BUTUE CTPAHBI; B Y3KOM CMBICIE — KaK KIFOUEBbIC 3HA-
HUSl ¥ HaBBIKU, HEOOXOAMMBIC JIJISl TIOJIHOIIEHHOTO Y4YacTHUsl TPakIaHUHA B KU3HU
COBPEMEHHOI'0 OOIIECTBA.

PISA He ipocTo omnpeenseT, MOTYT JIM yJalluecs: BOCIIPOU3BOIUTh 3HAHUS
OHa TaK)Ke MPOBEPSET, HACKOJIBKO XOPOIIO yYallhecss MOTYT 3KCTPANOJIUPOBATH
TO, YTO OHHU Y3HAJIHW; MOTYT MPUMEHSTH MOJTYUYEHHbIEC 3HaHHUSI B HE3HAKOMBIX YCIIO-

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

6 «JlocTikenus MonoabIx» - Junior Achievement® (JA). CaifiT MexIyHapOJHOro COAPYKECTBA HEKOMMEPUECKUX
OpFaHHBaHHﬁ, IIOMOTr'arommx MOJIOOCKH HpI/IO6peCTI/I 3HAaHHUsA W HaBBIKH, H606X0,ZII/IMLIG U yCHCIIHOIO y4aCTHus
B MupoBoii akoHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBPEMEHHAsI JKOHOMHKA BO3HArpaXkJ1aeT J0Jel He 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
npuoOpenia rao0anbHbBI XapaKTep M CBA3aHO 3TO C TEM, YTO (PYHKIIMOHAJIbHAS
IPaMOTHOCTb SABJIETCS COLUMATbHO-3KOHOMUYECKUM SIBIICHUEM, CBA3aHHBIM C OJa-
TOCOCTOSIHUEM HACeJICHHs U rocyJapcTBa B IIEJIOM, O YEM CBUJETEIbCTBYIOT JAaH-
Hbl€ HCCIIeJOBaHUN (YHKIMOHATBHOM TPaMOTHOCTH, B TOM YHCIE B3POCIOTO
HACEJICHMsI, B PA3JIMUHBIX CTpaHax.

AHanu3 JaHHBIX UCCIEI0BaHUs (DYHKIIMOHAIBHON IrpaMOTHOCTH Y B3POCIO-
ro HaceleHus Mokasai, 4yTo B Poccun HM3KOrpaMOTHBIE POCCHUSIHE TOpa3o yallle,
4YeM HU3KOIPAMOTHBIE KUTENU APYTUX CTpaH, UMEIOT BbICIiee 0Opa3oBaHUE U 3a-
HUMAIOT JOJHDKHOCTU BBICOKOKBANM(UIIMPOBAHHBIX CIEIUATUCTOB. TakKe OHHM Xa-
PaKTEepPU3YIOTCA JOCTATOYHO BHICOKMM CTPEMJIEHHEM MOBBICUTH CBOIO Ipodeccro-
HAJIbHYIO KOMIIETEHTHOCTH (BUIMMO, OCO3HABasi CBOU MpoOesibl B TpodeccuoHa b-
HOM MOJTOTOBKE).

BbicokorpaMoTHBIE POCCHUSIHE, 110 CPAaBHEHHUIO 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 OoJsiee BBIpa)KEHO HEJOBEpPUE K OKpYKaroluM JoasaM. BeposTHo,
MMEHHO MX MAaCCUBHOCThH MPUBOAUT K TOMY, YTO OHU OTCTAIOT IO YPOBHIO MOATO-
TOBKHM OT CBOUX KOJIJIET, paboTaromux B 0ojiee pa3BUTHIX YKOHOMUKAX, YTO JENaeT
UX MeHee BOCTpeOOBaHHBIMU Ha OTEYECTBEHHOM M MEKIYHApPOAHOM PBIHKE TpyZAa.

Pesynbratel uccnenoBaHus (PYHKIMOHAJIBHOM TIpaMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCSTCS C pe3yJbTaTaMH, MOJYYEHHBIMU Ha |5-TE€THUX MOAPOCTKAX

(mannbie PISA). Tak, B 2015 rony, mo 4uTaTeabCKOW IPaMOTHOCTH POCCHUSHE 3a-

7 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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HJIM 26 MECTO, 10 MaTEMAaTUYECKOW I'PaMOTHOCTH — 23 MECTO, 10 €CTECTBEHHO-
HAYYHOH rpaMOTHOCTH — 32 MecTo u3 70 cTpaH-y4acTHHIIC.

B nanHoii cutyanuu Oosblliasgs OTBETCTBEHHOCTH JIOXKHTCS Ha POCCHUCKYIO
IIKOJIY, KOTOpasi 3aKJIaJIbIBa€T OCHOBbI ()YHKLIHMOHAJIBHOM IPaMOTHOCTH OOy4aro-
nierocss 1 GpopMupyer ero MotuBaluio Ha y4deOy. IloaroroBka (pyHKIMOHAIBHO
IPaMOTHBIX IIKOJBHUKOB C BBICOKMM YpPOBHEM aMOMIMH M BBICOKOW 0Opa3zoBa-
TEJIbHOM AaKTUBHOCTBIO — 3TO YCJIOBHE COIMAIbHO-DKOHOMHUYECKOIO Pa3BUTHUSA

CTpPaHbI, ITOKA3aTCJIb KAYCCTBA O6pa30BaHI/ISI.

Dynkyuonanvnana cpamomuocms. ypoeuu PISA

PISA Beizensier 6 ypoBHeH (PyHKIIMOHATBHONW TPAaMOTHOCTH M OMTUCKHIBAET MX

CJIEIYIOIIMM 00pa3oMm.
YwuraTenbckas TpaMOTHOCTD

6 ypoBeHb. 3a/1a4yi Ha TOM YpOBHE OOBIYHO TPEOYIOT OT YMTATENs ClENaTh
HECKOJIbKO BBIBOJIOB, CPABHEHUM U PA3IHUMiA, KOTOPBIE SBISIOTCS MOIAPOOHBIMU U
TOYHBIMU. OHU TPEOYIOT IEMOHCTPALMH TTOJTHOTO U JAETATLHOTO MOHUMAaHUS OJHO-
ro WJIA HECKOJIBKUX TEKCTOB M MOTYT BKIIIOUATh MHTETpaIvio HHGOpPMAIIMU U3 He-
CKOJIBKMX TE€KCTOB. 3aJlaydl MOT'YT MOTpeOOBaTh, YTOOBI YATATENb UMEN JIET0 C He-
3HAKOMBIMH UJCSIMU B MPUCYTCTBUM BUHON KOHKYpPUPYIOIIEH MHGOPMAIINH U Te-
HEpHUpOBaT aOCTpaKTHBIE KAaTETOPHUH IS MHTeprpeTanui. 3amxaun pediaekcun u
OIICHKH MOTYT NOTPeOOBaTh OT YUTATENS BBIABUHYTH THIOTE3Y WM KPUTUUYECKH
OLICHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMY, IPUHUMAasi BO BHUMAaHHE MHOTO-
YHUCJICHHBIE KPUTEPUU WU TOYKHU 3PEHHUSI, UCTIONB3Ys CII0KHOE TTOHUMAaHHE, BBIXO-
JsIIee 3a mpeesbl TeKcTa. BakHbIM yCIIOBHEM ISl JOCTyIA M U3BJICUYCHUS 3a/1a4
Ha 3TOM YPOBHE SIBJIIETCS TOYHOCTh aHaJIM3a U TOHKOE€ BHHUMAaHHUE K JACTalsAM, KO-
TOpbIC HE3aMETHBI B TEKCTaX.

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

TpeOyIOT OT YMTATENs TONCKA U YMOPSAOUYMBAHUS HECKOIBKUX (DparMEeHTOB Tiy-

8 OcHoBHbIE pe3ynbTaThl MexayHapoaHoro ucciaenosanus PISA-2015. MeepanbHblii MHCTHTYT OLEHKH KayecTBa
obpazoBanus (PMOKO). Oduumansrerii caidt. URL: https:/fioco.ru/results pisa 2015
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00K0 BHeJpeHHON MH(OpMaIINH, Aeas BBIBOJ O TOM, Kakas HH(GOpMAIUs B TEKCTE
ABJIAETCS pelIeBaHTHOU (HeoOxoaumoil). PedekcuBHble 3a1aun TpeOYIOT KpUTH-
YEeCKOM OLICHKM WU (HOPMYJIMpPOBAHUS TMIIOTE3, OMUPAACh HA CIELUATU3UPOBAH-
Hbple 3HaHMs. Kak MHTepnpeTalnMoHHBIE, TaKk U pediIeKCUBHbIE 3aJaud TPeOyIOT
MOJIHOTO U JIETAJIbHOTO MOHUMAaHUs TEKCTa, CoiepkKaHue uin (opma KOTOpOro He-
3HaKOMBI. J[JI1 BCEX acMeKTOB YTEHHS 3aJa4d Ha 3TOM ypOBHE, KakK MpaBUIIoO, CBS-
3aHbI C HOHATHIMU, KOTOPBIE MPOTUBOMOIOKHBI OKUJAHUSM.

4 ypoBeHb. 3aJjau 3TOTO YPOBHS, CBA3aHHBIEC C U3BJICUEHUEM MH(POPMALINH,
TpeOyIOT OT YUTATENs TOMCKA U YIOPSAOYMBAHUS HECKOJIBKUX 33JIaHHBIX B TEKCTE
cBezeHuil. HexoTtopeie 3a1aun Ha 3TOM ypOBHE TpeOyIOT MHTEPIpPETALUU CMbICIIA
HIOAHCOB f3bIKa C YYETOM TEKCTa B LeJoM. Jpyrue 3agauud MHTEpIpETAMU Tpe-
OyIOT TOHMMaHHUS U TPUMEHEHHs] KaTeropuil B HE3HAKOMOM KOHTeKcTe. Peduek-
CUBHBIC 33/1auyd HAa 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATEIU HCIOIB30BaTU (POp-
MaJbHOE UM OOIIECTBEHHOE 3HAHME, YTOOb! BBHIABUHYTH TMIIOTE3Y WM KPUTHYE-
CKU OLIEHUTh TeKCT. YuTaTenu A0KHBI MPOAEMOHCTPUPOBATH TOYHOE TTOHUMAHHE
JUIMHHBIX WJIH CJIOKHBIX TEKCTOB, COJAEpaHUE WU (opMa KOTOPHIX MOTYT OBIThH
HE3HAKOMBI.

3 ypoBeHb. 3a/1ayu 3TOTO YPOBHS TPEOYIOT OT UMTATENS MOMCKA U B HEKOTO-
PBIX CIIy4asiX pacro3HaBaHUs CBSI3M MEXIYy HECKOJIbKMMHU YacTSIMU MH(MOpMAIUH,
KOTOPBI€ JTOJDKHBI YIOBIETBOPSATh HECKOJIBKUM YCIOBHUSM. WHTEpmpeTalnnoHHbIe
3a/1a49d Ha 3TOM YPOBHE TPEOYIOT, UTOOBI YUTATEIh O0BEAUHNI HECKOIBKO YacTeit
TEKCTa, YTOOBI BBIACIUTH TJIABHYIO WJICI0, MOHSATH OTHOIICHHE WM MCTOJIKOBATH
3Ha4YeHue cjaoBa Wik Ppas3bl. OHU JOJKHBI YUYUTHIBATH MHOTHE OCOOCHHOCTH TpHU
CpaBHEHHUH, TPOTUBOMOCTABICHUHN WK Kiaccubukamuu. Yacto TpebOyemass MH-
dbopManusi He BUJHA WM €CTh MHOTO KOHKYpPHUPYIOIIEeH WH(OpPMAIUU; WIA €CTh
Apyrue TeKCTOBbIE MPEMATCTBUSA, HANpUMeEP, cPOpMyIHpOBaHHBIE Yepe3 OTpHUIlA-
HUe uaeu. PeduiekcuBHble 3a1a4 HA 3TOM YPOBHE MOTYT MOTPEOOBATH OT YUTATE-
JIs1 HaXOXKJIEHUE CBSI3eH, MPOBECHUS CPAaBHEHUS WJIM OLEHKH OCOOEHHOCTEH TeK-
cta. HekoTopsie peduiekcuBHBIC 3a/1aul TPEOYIOT OT YUTATeNsl MPOJEMOHCTPUPO-

BaTb TOHKOC IIOHMMAHHUC TCKCTA IIO0 OTHOHMICHHUIO K IIPHUBBLIYHBIM, INOBCCIHCBHBIM
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3HaHusAM. [[pyrue 3amauu He TpeOyIOT NOJAPOOHOI0 NOHMMAHUS TEKCTa, HO TpeOy-
10T, YTOOBI YUTATENb ONUPAJICS HA MEHEE 00IIHE 3HAHUS.

2 ypoBeHb. 3aJjaud Ha ’TOM yYpOBHE TPEOYIOT, UTOOBI YNTATENb HAIIEN OJUH
WM HECKOJIBKO (hparMeHTOB MH(OpMAIIMH, KOTOPbIE MOTYT ObITh BHIBEJIEHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBHUSAM. [[pyrue TpeOyroT BbIAENIECHUS TiaB-
HOM ueu B TEKCTe, TOHUMAaHMs OTHOUIEHUHN WM MHTEPHpETaluy 3HAYCHHs B Mpe-
JieNax OTPaHMYEHHOW YacTH TEKCTa, Korja MH(opmanus He BUAHA, U YUTATENb
JOJKEH CclieNlaTh BBIBOJBI. 3a/Jaud Ha 3TOM YPOBHE MOTYT BKJIIOYAaTh CPAaBHEHUS
WK npotuBopeuns. Tunuuneie pedaeKCUBHBIEC 33/1a4yd HA 3TOM YPOBHE TPEOYIOT,
YTOOBl YUTATENM CJIIeJald CPAaBHEHUE WJIM HECKOJIBKO CBSI3€M MEXIY TEKCTOM H
BHEITHUM 3HAaHHUEM, ONTUPASICh Ha JINYHBINA OMBIT U TEKCT.

la ypoBeHb. 3a/1aun Ha ITOM ypOBHE TPEOYIOT OT UUTATENIsI HAUTU OJWH WU
HECKOJIbKO HE3aBUCUMBIX ()parMeHTOB MH(MOPMAIH; PACIIO3HATH OCHOBHYIO TEMY
WIM 1eJIb aBTOpa B TEKCTE O 3HAKOMOUM TeMe€ WM YCTaHOBUTH MPOCTYIO CBS3b
MeXa1y MHpOopMaluei B TeKCTe U OOLIUMU, MOBCEITHEBHBIMU 3HaHUAMH. Kak mpa-
BUJIO, TpeOyemasi HHpOpMallUs B TEKCTE SIBIISIETCS] 3aMETHOM, U TEKCT, KaK MpaBu-
JI0, HE COICPKUT MPOTUBOPEUNBON HH(DOPMAIUH.

1b ypoBenb. 3amaun Ha 3TOM ypOBHE TPEOYIOT, 4TOOBI YMUTATEIh HAIIE
€AMHCTBEHHBIM KYCOK SIBHO 3asBICHHOW MH(POpPMAIMUA B BHIHOM MECTE€ B KOPOT-
KOM, CHHTaKCHYECKHU MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM M THUIIOM TEKCTa,
TaKUM KaK TTOBECTBOBAHME WJIM MPOCTON CIUCOK. TeKCT 0OBIYHO BKIIFOYAET MOBTO-
penue uHGOpMaIMK, KAPTUHOK WJIM 3HAKOMBIX CUMBOJIOB. [IpoTHBOpeunBas uH-
dopmaruss MuHuUManbHa. B 3amauax, TpeOyromMX HMHTEpHpeTaluy, OT YUTaTeNs
MOJKET MOTPeOOBAaThCS YCTAHOBUTH IPOCTHIE CBSI3U MEXAY COCEIHHMMHU (pparmeH-
TaMu UHGOPMAITIH.

Maremarnyeckas rpaMOTHOCTb

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHHKM MOIYT KOHLIENTYaJIU3UpPOBATh,
00001aTh W MCTOJB30BaTh HHPOPMAITUIO HA OCHOBE MCCIICOBAHHUS U MOICIHPO-
BaHUS CJOKHBIX IMPOOJEMHBIX CUTyallMd, U MOTYT MCIOJIb30BaThb CBOU 3HAaHHS B

AOBOJIbHO HCCTAHAAPTHBIX CUTYyalHAX. Onn MOr'yT T'HOKO CBS3BIBATH Pa3IMYHBIC
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UCTOYHUKH MH(pOopManmu u npeacrabienus. [IIkoabHUKY Ha 3TOM ypOBHE CIIOCO0-
Hbl K MPOJBUHYTOMY MAaT€MaTHYECKOMY MBIILJICHUIO U paccyxaeHuto. OHu je-
MOHCTPUPYIOT MAaCTEPCTBO CUMBOJIMUECKUX U (hOPMATbHBIX MAaTEMAaTHUYECKUX OIle-
paluii, Takke MOTYT pa3paboTaTh HOBBIE TOAXOJAbl U CTPATETHH B HOBBIX HECTaH-
napTHeIX cutTyanusax. [IIkodpHUKHM HAa 3TOM YPOBHE MOTYT Pa3MBIIUISITE O CBOUX
TEeUCTBUSX, 0OOCHOBBIBATh CBOH BBIBOJIBI.

5 ypoBenb. lllkonbHUKM MOTYT pa3pabarbiBaTh U paboOTaTh ¢ MOJEISAMHU
CJIOKHBIX CUTYallUH, BBISIBIIATH UX OIpaHUYEHUS U JonyiieHus. OHU MOTYT BbIOU-
paTh, CpaBHUBATh U OLIEHUBATh COOTBETCTBYIOIIUE CTPATETUH JJISl PELISHUS CII0XK-
HBIX MPOOJIEM, CBSI3aHHBIX C ATUMU MojelisiMu. [IIKOJTbHUKK HA 3TOM YPOBHE MO-
T'YT MBICIIUTh CTPATETUUECKH, UCTIONB3Ys XOPOIIIO Pa3BUThIC HABBIKK MBIILJICHUS U
yMEHHUE pacCyX/aTh, BHUKATh B CyTh cUTyanru. OHU apryMEHTUPYIOT CBOM pe-
IIEHUS, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoenb. llIkonpHUK MOXET A3(PEKTUBHO MPUMEHATH MOJIEIN 1Jis paz0o-
pa CIIOXKHBIX, HO KOHKPETHBIX CUTYyaIlui, KOTOPhIE MOTYT BKJIIOYATh OrpaHUUYCHUS
WM TpeOOBaTh BBIABMIKEHUS TUNOTe3. OHU MOTYT BBIOMpPATh W HMHTETPUPOBATH
pasIUyHbIe TPEICTABICHUSA, B TOM YHCJIE CHUMBOJHMYECKHUE, CBSI3bIBas MX HEIO-
CPEACTBEHHO C acleKTaMH pealibHbIX cutyanuil. [IIkoJpHUKH HA 3TOM YpOBHE MO-
I'yT HCTOJIb30BAaTh CBOM OIpaHUYCHHBIN JUANa30H HAaBBIKOB M MOT'YT PacCyKIaTh B
IPOCTHIX KOHTeKCcTaX. OHU MOTYT MHTEPIPETHUPOBATH, APTYMEHTHUPOBATh M 00BsIC-
HSTh CBOM PCIIICHHUS.

3 ypoBeHb. Ydamiuecss MOTYT BBIMOJHATh YETKO OMHCAHHBIE MPOLEAYPHI, B
TOM YHCIIC T€, KOTOpble TPeOYIOT MocieaoBaTeAbHBIX pemeHnii. OHU MOTYT TO-
CTPOUTH IIPOCTYIO MOJICNIh M HA €€ OCHOBE BBIOpPATh M IMPUMEHHUTH MPOCTHIC CTpaTe-
ruu pemeHus npoosieM. IIIKoIBHUKH HA 3TOM YpPOBHE MOTYT HHTEPIPETUPOBATH U
WCIMOJIb30BaTh 3HAHUS, TOJYYCHHBIE M3 PA3JUYHBIX HCTOYHUKOB HHQOpPMAIINH,
CTPOUTH CBOM PACCYXKJICHHUS C OMOPOM Ha moJiydeHHbIe 3HaHWsS. OHM OOBIYHO Jie-
MOHCTPHUPYIOT CIOCOOHOCTH paboOTaTh C MPOIEHTaAMHU, IPOOSIMH U JACCATUYHBIMU

YKUCJIaMH, a TaKXKC C ITPOIIOPIHNOHAIbHBIMY OTHOIICHUAMM.
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2 ypoBesb. [IIKONbHUKE MOTYT HHTEPIPETUPOBATH CUTYAIlMH B KOHTEKCTaX,
KOTOpbIe TpeOyIoT He Oosiee yem MmpsMoro BbIBoAa. OHU MOTYT U3BJIEKaTh COOT-
BETCTBYIOIIYIO HH()OPMAIIMIO U3 OJHOTO UCTOYHUKA M MCIIOIB30BATh OJUH CIIOCO0
HaTJsAHOTO TpeacTaBieHus. CTyJeHTHl Ha 3TOM YPOBHE MOTYT MCIOJIB30BaTh OC-
HOBHBIE alITOPUTMBI, (POPMYIIBI, MPOLIEAYPHI IS PelIeHus] MPoOIeM, CBI3aHHBIX C
[EJTBIMU YHCITAMH.

1 ypoBeHb. llIKONTEHUKHM MOTYT OTBEYATh HAa BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMH KOHTEKCTaMHU, TJIe IPUCYTCTBYET BCS COOTBETCTBYIOIIAast HHPOPMAIUSI U BO-
IpOoChl 4eTKO ompeneneHsl. OHU CIOCOOHBI WACHTU(HUIIMPOBATH MHPOPMAIUIO H
BBITIOJIHATH PYTUHHBIE MPOILETYPHl B COOTBETCTBUH C MPSMBIMH HMHCTPYKIHSIMH B
KOHKPETHBIX cuTyanusiX. OHU MOTYT BBITIOJHSTH JCUCTBHUS, KOTOPHIE TIOYTH BCE-
r7la OYCBUIHBI U CIEAYIOT HEMOCPEJICTBEHHO M3 JAaHHBIX MAaTEMaTHUYECKHUX YCIIO-
Buit®,

EctecTBeHHO-Hay4YHAas TPaMOTHOCTh

6 ypoBeHb. Yualuecs,, JOCTUTLINE 6 YPOBHs, MOTYT ONUPAThCS Ha LEJIbIM
P B3aUMOCBSI3aHHBIX €CTECTBEHHOHAYYHBIX MJeH W MOHATUN W3 obsactu Qpu3u-
Kd, Ouosioruu, reorpaduu U acCTpOHOMHMM M HCIOJIB30BaTh 3HAHUS COZIEpKaHMS,
OpoLeyp U METOAOB MO3HAHUSA ISl GOPMYIUPOBAaHUS TUIIOTE3 OTHOCUTEIBHO HO-
BBIX HAayYHBIX SIBJICHHH, COOBITUH M MPOLECCOB WM i (HOPMYJIUPOBAHUS IPO-
rHo30B. [lpu uHTEpHpeTanuu AaHHBIX U UCHOJIB30BAaHUM HAYUYHBIX JOKA3aTEIbCTB
OHU CIIOCOOHBI OTJINYATh OTHOCSIILYIOCS K TeMe MH(POPMALIUIO OT HE OTHOCSIIENHCS
U CIOCOOHBI ONMUPATHCS HAa 3HAHUS, MOJIYYCHHbIE UMH BHE OOBIYHON HIKOJBHOM
nporpaMmbl. OHU MOTYT pa3inuyaTh ApryMEHThI, KOTOPbIE OCHOBAaHbI Ha HayYHBIX
JaHHBIX U TEOPUSAX, U apTyMEHThI, OCHOBAaHHBIE HA JIPYIUX COOOpakeHUsAX. Yua-
HMecs, JOCTUrIIMEe 6 YPOBHSA, MOTYT JaTh OIIEHKY albTEPHATHBHBIM CIIOCOOaM
MPOBEACHHS CIOXKHBIX SKCIIEPUMEHTOB, HCCIEAOBAHUNA M KOMIBIOTEPHOTO MOJIE-

JUPOBaHUS U 00OCHOBATH 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. Ywamuecs, AOCTUTIIHME S5 YpPOBHS, MOTYT HCIOJIb30BaTh a0-
CTPaKTHbIE €CTECTBEHHOHAYUHbIC UJIEU WU MOHSITHS, YTOObI OOBSICHUTH HE3HAKO-
MbI€ UM U 00Jiee CIO0KHbIE, KOMILIEKCHBIC, SIBIICHUS, COOBITUS U MPOIIECCHI, BKITIO-
qaroye B ce0si HECKOJIbKO MPUYMHHO-CJICACTBEHHBIX CBsized. OHU MOTYT IIpuUMe-
HATH 00JIee CIIOKHBIE 3HAHUS, CBA3aHHBIE C HAYYHBIM MMO3HAHUEM JJISI TOTO, YTOOBI
JaTh OLIEHKY Pa3JUYHBIM CIIOCOO0aM MPOBENICHHS SKCIEPUMEHTOB M 00OOCHOBATH
CBOH BBIOOD, a TaKKe CIIOCOOHBI UCIIOJIH30BATh TEOPETUUECKHUE 3HAHUS JJI1 HHTEP-
npetanuu uHGoOpManuu uiu GOpMYyJIUPOBAHUS MPOTHO30B. YYalluecs, JOCTUT-
IMe 5 YpPOBHS, MOTYT OLICHUTh Pa3JIMUHbIC CIIOCOOBI MCCIEAOBAHUS MPEAJIOKEH-
HOTO UM BOTIPOCA C HAYYHOU TOUYKH 3PEHUSI U BUJICTh OTPAHUYCHUS TIPU UHTEPIIpe-
Talldd JAHHBIX, BKJIIOYas HMCTOYHUKH TOTPEHIHOCTEH M HEONpEeNeIEHHOCTEH B
HAyYHBIX JaHHBIX.

4 ypoBeHb. Yuyalniuecs, JOCTUTIIHE 4 ypOBHs, MOTYT HCIOJIb30BaTh Oojee
CJIIOKHBIE WM 0oJiee aOCTpaKTHBIE 3HAHUS, KOTOPbIE UM JIMOO MPETOCTaBJICHBI,
7100 OHM MX BCIIOMHWIH, JJISl OOBSICHEHUSI JOCTATOYHO CJIOHBIX MJIM HE COBCEM
3HAKOMBIX CUTyallui U mpoiieccoB. OHU MOTYT MPOBOJUTH IKCIIEPUMEHTHI, BKIIIO-
Yaromniye JBe Wiu OoJjiee He3aBUCHUMbBIC MEPEMEHHBIE, NIl OTPAaHUYEHHOT'O Kpyra
3amay. OHU cIOCOOHBI OOOCHOBATH IUIAH AKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HaHWA O TPOLIEIypax U METOJaxX MO3HAHUA. Ydyalluecs, JOCTUTIIHNE 4 ypOBHS,
MOTYT MUHTEPHPETUPOBAThH JAHHBIC, OTHOCAIIMECS K HE CIMIIKOM CJIOXHOMY Ha0O0-
Py JaHHBIX, WJIM B HE BIIOJHE 3HAKOMBIX KOHTEKCTaX, IMOJY4YaTh BBIBOJIbI, BHITEKA-
IOIIME U3 aHalln3a JIAHHBIX, TPUBO/ISI 00OCHOBAHHUE CBOMX BHIBOJIOB.

3 ypoBeHb. Yualuecs, JOCTUTIIMEe 3 YPOBHS, MOTYT ONUPATHCS HA HE OUYEHb
CJIOKHBIE€ 3HAaHMS [IJIl PACHO3HABAHUS WIN MOCTPOEHUS OOBSICHEHUU 3HAKOMBIX
sBJIeHUN. B MeHee 3HaKOMBIX WK 00JIe€ CIIOKHBIX CUTYaIMsIX OHU MOTYT CTPOUTH
OOBSICHEHHS, WCIIONB3Ys MOACKa3ku. Omupasich Ha DJIEMEHTHI COJEPIKATEIbHBIX
WJIU TIPOLIEAYPHBIX 3HAHUM, OHU CIIOCOOHBI BBIIIOJIHUTH MPOCTON IKCTIIEPUMEHT ISl
OTPaHUYCHHOTO Kpyra 3a7ad. Ydaluecs, JOCTUTIINE 3 YPOBHS, CIIOCOOHBI MMPOBE-
CTU pa3linuve MEXAY Hay4YHbIM M HEHAYYHBIM BOIPOCAMU M TMPUBECTH JOKa3a-

TCIbCTBA AJIAA HAYYHOI'O YTBCPIKACHMA.
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2 ypoBEHb. Y4amuecs, TOCTUTTINE 2 YPOBHS, MOTYT ONMMPATHCS HA 3HAHUS
MMOBCEIHEBHOTO COJIEP KaHMS M 0a30BBIC MPOIICAYPHBIC 3HAHMS IS PaCIIO3HABAHUS
HAyYHOTO OOBSICHEHUS, MHTEPIIPETAIIMN TaHHBIX, & TAKKE Paclo3HATh 3a7ady, pe-
IIaeMYI0 B MIPOCTOM 3KCIEPUMEHTAIBHOM HccienoBaHud. OHM MOTYT HCIIOJIB30-
BaTh 0a30BBIC WJIM TOBCEIHCBHBIC CCTCCTBEHHOHAYUYHBIC 3HAHMS, YTOOBI PACIIO-
3HATh QJICKBATHBIN BBIBOJ] U3 IPOCTOTO Habopa maHHBIX. OHU JTEMOHCTPHPYIOT Oa-
30BbI€ ITO3HABATEIIBHBIC YMEHHUS, PACIIO3HABAS BOMPOCHI, KOTOPHIE MOTYT H3y4YaTh-
Csl €CTECTBEHHOHAYYHBIMH METOIaMHU.

1 ypoBeHb. Yuyammecs, AocTUTIIHE | YPOBHS, MOTYT HCITOJIB30BaTh MOBCE-
JTHEBHBIC COJIep)KAaTeNIbHBIC M TPOIEAYPHBbIC 3HAHUS, YTOOBI PacIO3HABaTh O0BsIC-
HEHUE MPOCTOr0 HAy4HOTO siBcHMS. [Ipu moajepkke OHM MOTYT BBITIOJHATH IO
3aJlaHHOM TpolIelype HccleoBaHusl He Oosiee yeM C AByMs nepeMeHHbIMU. OHuU
CIIOCOOHBI BHJICTh MPOCTHIC MPUYMHHO-CJICACTBEHHBIC MM KOPPEISAIUOHHBIC CBSI-
3M M MHTEPIIPETUPOBATHh rpad)iueCKUe W JIPyrue BU3yaIbHBIC JAaHHBIC, KOTJA IS
ATOrO TPeOYIOTCS YMEHUSI HU3KOTO ypoBHA. OHU MOTYT BBHIOPATH JIydlliee HAyYHOE
0O0BsICHEHUE JIJIsl IPEJICTABICHHBIX JAHHBIX B 3HAKOMBIX CUTYAIIUSIX, OTHOCSIIINXCS
K JIMYHOMY, MECTHOMY U IJ100abHOMY KoHTekcTam 0,

MupoBble uccienoBanus (PyHKIIMOHATLHON TPAMOTHOCTH KHUTEJIeH pa3iny-
HBIX CTpaH, COIMAJIbHO-DPKOHOMHYECKHE MPOIIECCHI, MPOUCXOMSIIINEe B MUPE U B
HaIlIe cTpaHe, TeHACHIIMH Pa3BUTHS TOCTUHIYCTPHAIBHOTO 00IIECTBA, 3aIIPOCH U
noTpeOHOCTH paboToAaTeNeH aKTyaIu3uPYyIOT MpodaeMy pa3BUTHS (YHKITHOHAIb-
HOM TPaMOTHOCTH POCCHUHCKHMX IIKOJBHHUKOB, CO3/IaHMs €AUHON 00pa3oBaTeIbHOM
CUCTEMBI, OJIATOTIPUATHBIX YCIOBUM, CIIOCOOCTBYIOIIHMX BBIMYCKY BBICOKOTPAMOT-
HBIX ¥ MOTUBHPOBAHHBIX Ha TPYJ M 00yY€HHE NIKOJIBHUKOB. ITO — OCHOBHOM CO-

BpeMeHHBIﬁ IIOKa3aTCJIb Ka4YCCTBa 06pa3013aH1/1;1.

MeTono0ru4ecKue 1 MeTOAUYECKHE ACNIEKThI pa3BUTH QyHKIMOHAJIbHOM
rpaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

19 OcnosHbIe pesymbTaThl MexkayHaponHoro uccnenosanusi PISA-2015. MenepaibHblii MHCTUTYT OLEHKH KauecTBa
obpazoBanus (PMOKO). Oduumansrerii caidt. URL: https:/fioco.ru/results pisa 2015
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Ppencuc boxon

B uensix obGecneuenus rio0anbHOM KOHKYPEHTOCIIOCOOHOCTH POCCUUCKOTO
oOpa3oBaHus, BxoxaeHus Poccuiickoit denepanuu B yncno 10 Benymmx cTpas
MHUpa [0 KadyecTBY 00pa3oBaHUs HEOOXOAMMO MACCOBYIO MENArOrMYeCcKyro Mpak-
TUKY [IPUBECTU B COOTBETCTBUE ¢ TpeOoBaHUsIMU DenepanbHOro rocy1apcTBEHHO-
ro craHjapra o0miero oOpa3oBaHUs U MEXIYHAPOJHBIX CTaHIAPTOB — OOpa3oBa-
TEJNbHBIX PE3YyJbTATOB, 3aJaHHBIX B MEXIYHApOJHBIX AOKyMeHTax OpraHuzaiuu
PKOHOMHYECKOro coTpynuuuecta u passutusa (OEC/]).

B mexxnynapognom uccienoBanuu PISA gaércs oTBeT Ha Bompoc 00J1a1aoT
JM MOAPOCTKU 15-1meTHero Bo3pacta, MONy4HBIIME 00si3aTenbHOE olliee 0opaso-
BaHME, 3HAHUSIMU U YMECHHUSIMU, HEOOXOIUMBIMU JISl TTOJTHOIICHHOTO (DYHKITMOHHU-
pOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh JIJISl PEIICHHs IIMPOKOTO JUana3oHa
3a/lay B pa3NMYHbIX cepax YyeI0BeUECKOM KU3HEACSITEIIbHOCTH, OOIIEHUS U COLIH-
aJIbHBIX OTHOIICHUH, TO €CTh ()YHKITMOHATBLHON IPaMOTHOCTHIO?

Takum o6pazom, MexayHaponHoe uccieaoBanue PISA HampapieHo Ha
OLICHKY YMEHHS CTapIIUX MOJIPOCTKOB MPUMEHSTH MOJyYEHHbIE B XOA€ 00ydeHus
3HAHUS U HAaBBIKM B JKM3HECHHBIX CUTYalUsSX, KOMIETEHTHOCTU B PELICHUH MPO-
0JieM, KOTOpBIE HE CBSI3aHbI HAMIPSIMYIO C ONpPEACTIEHHBIMU YUeOHBIMH TIPEIMETaMHU
Wi 00pa3oBaTeIbHBIMU 00MacTsIMU. HCTpyMeHTapuil uccie0BaHus TIPeCiieIyeT
IIEJIb OLIEHUTh CHOPMUPOBAHHOCTD 0OUiEyUeOHBIX YMEHUIL 6 PeuleHUU npoodem,
C KOTOPBIMH OOYyYaroIIuecs MOTYT BCTPETUTHCS B KU3HH U 3G (PEKTUBHO PYHKIIH-
OHHPOBATh B COBPEMEHHOM OOILIECTBE.

Heo6xonumMo oTMETUTh, YTO HAIIMOHANBHBIE CTAHAAPTHl HE BXOAST B MPOTH-
BOpEYHE C MEXIAYHAPOAHBIMHU, TaK KaK CHUCTEMHO-IESITEIbHOCTHBIN MOJXOJ, BBI-
CTYMAIOINUA METOJOJIOTHUECKOW OCHOBOM COBPEMEHHOI'O0 POCCHIICKOTO 00pa3oBa-
HUS HAIEJIMBAET IEIaroroB Ha pa3BUTHE JIMYHOCTH Y4alIErocsi Ha OCHOBE yCBOE-
Husg YY]| B yClOBHSIX KOMIETEHTHOCTHO-OPUEHTUPOBAHHOTO 00pa30BaTEIHLHOTO
mporecca: «JleaTenbHOCTHBIM TOAX0a O0yCIaBIMBAeT W3MEHEHHE OOIIel mapa-
IUTMBl 00Opa3oBaHusl, KOTOpask HaXOJIUT OTPAXEHUE B NEPEXOAE OT ONpeneSCHUs

LEJIU IIKOJILHOTO OOy4YeHUsl KaK yCBOCHUE 3HAHUM, YMEHUN U HABBIKOB K OMpejie-
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JICHUIO LIETU KaK ()OPMUPOBAHUIO YMEHHUIO YUUThCS, KaK KOMIIETEHIIMHU, 0Oecreun-
Barollue oBnageHue HoBbIMHU KoMmeTeHIusAMu» (Konuenius @I'OC OO, c.17).

NmMenHo He0oOXOAMMOCTh HWHTETpAllMd HWHCTPYMEHTAJIBHOCTH Pa3BUTHS
(YHKIMOHAIBHON TPaMOTHOCTU OOYYaIOIIMXCS M YHUBEPCAIbHBIX Y4€OHBIX J€H-
CTBUH 3a/1a€T HOBBIM BEKTOP MOJEPHU3ALUHN POCCUHUCKOIO 00pa30BaHusl, MOBbIILIAS
TEM CaMbIM €T0 KayecTBO.

B pycie MoaepHU3aIMOHHBIX MPOIIECCOB COBPEMEHHOI'O 00pa30BaHUs UAET
AKTUBHBIA TMOUCK TMEJarormiyeckuM COOOIIECTBOM HOBBIX MOJENel B3auMOEH-
CTBUS yuuTelsd u oO0yyarouuxcs. OOUUMHU YCHIIHSMH CIIEHUATUCTOB 0OPMIISIOT-
Csl KOHTYphI Oynyliei oOpa3oBaTeNbHON CHCTEMbI, KOTOpas JOJKHA MHTErpUpO-
BaTh MOCETHUE TOCTUKEHUS MEIaroruuecKoi HayKu U MPaKTUKH.

Kakum >xe momxeH ObITh 00pa30BaTeNbHBIA MPOIECC, OOCCIEYMBAIOIINI
pa3BuTHE (PYHKIMOHAIBHOW TPAMOTHOCTH OOYYarOIIMXCS OCHOBHOM IIIKOJIBI Ha
OCHOBE OBJIQJICHUSI MU YHHUBEPCAIBHBIMU yUYCOHBIMU JEUCTBUSMH (JTUYHOCTHBI-
MU, PETYJISATUBHBIMHU, TO3HABATEILHBIMU U KOMMYHUKATUBHBIMHU)?

Emé B 1620 romy ®psancuc bskoH omyOiaukoBai Hay4dHbIM MaHU(DECT MO
Ha3zBaHueM «HoBbiil opranon». B 3ToM TpakTaTe mpo3BydYaiad CTaBIINE 3HAMEHU-
TBIMH CJIOBa: «3HaHUE — cwiiay. Cuiia 3HaHUS 3aKJIF0YAETCS B €ro MOJIE3HOCTH: JIF0-
00e HOBOE 3HAHME HAJEISIET HaC HOBBIMU BO3MOXHOCTSAMH, YYUT JAENIaTh YTO-TO
HOBOE WJIM MO-HOBOMY. VICTMHHOE 3HAHUE W3MEHSET HAC, COBEPIICHCTBYET, Pa3BU-
Baer.

TpaauimoHHO MBICHSIINANA TEAAror OTOXKIECTBISIET OCBEIOMIIEHHOCTH pe-
O0E¢HKa ¢ HOBBIM 3HAHUEM, BUIUT B 00pa30BaTEIHLHOM MPOIECCE TOJIBKO O0ydYeHHE
npeamety. OTCrofla Takoe CTpEMJICHUE JaTh TEOPETHUECKYI0 HHPOpPMAIIUIO, Opra-

HU30BaTh €€ 3aTIOMUHAHKE U 3aKPEMUTh B (POpME 3HAHUII-YMEHUH-HABBIKOB.
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CoBpeMEHHO MBICISLIUI MeJaror, Onupasch Ha GyHAAMEHTAIbHbBIE TICUXO-
JIOTO-NIEJAarOTHYECKUE UCCIEAOBAHUS, IOHUMAET U IPUHUMAET LICHHOCTh 3HAHUsA-

JIEVUCTBUSL.

[TosToMy B €ro crpaTeruu mpemnojaBaHus aKIEHT JeJaeTcs He Ha O0BsICHe-
HUE YYECHHMKAM TE€OPETUYECKOr0 3HAHUS, 4 Ha POCT U MPOAYKTUBHOE PACIIUPEHUE
WX TTO3HABATEIbHBIX MHTEPECOB U (Ha 3TOM 0a3e) CUCTEMATU3AIIUI0 UHINBUIYaTb-
HO 3HaYMMOTO 3HAHUS B MPOIIECCE CAMOCTOSTENbHON y4eOHO-TT03HABATEIbHOM J1e-
STEIBHOCTH, TO €CTh MPAKTHUYECKOTO NMPUMEHEHUS 3HaHUsA. Takum 0Opa3om, B CO-
BPEMEHHOM 00pa30BaHUM TJIaBHBIM CTAHOBUTCS HE 3ay4YMBAHUE M MMOBTOPEHUE 3a-
JAHHOTO YYHUTEJEeM aJiropuTMa YCBOEHHS HHGPOpMAIMHM, a OCMBICIEHHE CaMHUM
oOy4JaromumMcsi TOTpEOHOCTU MPUOOPECTH Ty WM MHYI0 HHPOPMAIMIO, TOT WIH
MHOM CIOCO0 AESTENBHOCTH, a TAK)KE OPUEHTAllUA B TOM TJE, KOrJa U Kak OH MO-
KET IPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoexTupoBanue pa3BuThsa GYHKIUOHATHLHOW TPAMOTHOCTU OOYYarOIIMXCS
UCXOAUT W3 UJEU €IUHCTBA U 1EJOCTHOCTH YPOUHOU U BHEYpOUHOU (HOpMBbI 00pa-
30BaTEILHOrO MpoLecca. ITO 3HAUYUT, YTO B KaXAbll YPOK WM BHEYPOUHOE 3aHs-
TUE JIOJDKHBI OBITh BKJITIOYCHBI 33/IaHHUS, BHITIOJTHEHHUE KOTOPBIX CIIOCOOCTBYET pas-
BUTHIO (YHKITMOHAIHHOW TPAMOTHOCTH B3POCICIONICH JIMYHOCTH. B TO ke Bpems
1erIecoo0pasHo pa3paboTaTh W peain30BaTh B 00pa30BaTEIILHOM MPOIIECCE Kaxk-
JIOM POCCUICKON IIKOJIBI OCOOBIM KypC, B KOTOPOM pa3BUTHE (DYHKIMOHAIHHOMN
IpaMOTHOCTH OyAET NOMUHUPYIOIIEeH 3amadyeii. Ha 3aHATHSX MaHHOTO y4eOHOTO
Kypca MIKOJIbHUKH JOJIKHBI MOJYYUTh ONBIT PEIICHUSI KOHTEKCTHBIX 3a]a4 U 3aj1a-
HUH, B KOTOPHIX HEOOXOAMMO HHTEPIPETHUPOBATH WHGOPMAIINIO, TPEeoOpPa3OBHI-
BaTh €€ U MOJAEIUPOBATh CUTYAllUH €€ TPUMEHEHHUS B )KU3HCHHBIX CUTYallHSIX.
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Ecnu ucxonute u3 Toro, yto 00pa3oBaHue — 3T0 0cobas cepa conencTBUs
KyJIbTYPHOMY Pa3BUTHIO U CAMOPA3BUTHUIO B3POCICIOUIEH TUYHOCTH, TO OpraHu3a-
LU0 00pa30BaTENbHON JEATEIBHOCTH MENarora mno pa3BUTHIO ()YHKIHOHAIbHOU
IPAaMOTHOCTU OOYYaIOIIUXCSA OCHOBHOM IIKOJBI HEOOXOAUMO MPOEKTUPOBATH U
OCYIIECTBIISITH C ONOPOM HA COOTBETCTBYIOIIME KOHIIENTYaTIbHbIE MOJOKEHUS.

CornacHo Bo3pactHOU nepuoaunsanuu J.b. DnpkoHMHA, «KYJIBTYpHOE pa3-
BUTHE» MOXHO IMPEJICTABUTh Yepe3 COOTHOIICHUE JIBYX JIESITEILHOCTHBIX JIMHUH,
KOTOpBIE 110 OUEPEaH TIOMUHUPYIOT B XOJI€ B3POCIICHUS peOEHKa:

1) onepanroHaIbHO-TEXHUYECKAsT JTUHHUS OTpa)kaeT TUHAMHUKY pedeKCcHB-
HOT'O OCBOEHUS CPEACTB/CIOCOOOB ACHCTBUS;

2) cMBICIIOOOpasyolas  JUHUS ~ OTpaxkaeT  ocBoeHue  addeKkTuBHO-
CMBICJIOBOM CTOPOHBI HAKOTUICHHBIX BO3MOYKHOCTEH, KOTOpasi OMpoOyeTcss B UHH-
IIUATHBHOM TPOJYKTUBHOM JEHCTBUH CyOBEKTA.

Ecnu ucxoauts u3 Toro, 4ro 00pazoBaTesbHbIN Mpoiecc He0OXO0AUMO CTPO-
UTh B COOTBETCTBUU C JIOMUHUPYIOIIEH JTUHUEH COOTBETCTBYIOIIETO 3Tamna, TO TO-
r71a B HA4aJbHOM IIKOJIE HY>KHO CO3/1aBaTh YCIOBUS OCBOCHHS PEOEHKOM MPUHIIH-
MUAIBHO HOBBIX CPEJCTB U CIIOCOOOB JNEHCTBHUS, @ B OCHOBHOW IIKOJIE — YCJIOBHS
OCBOEHHUSI CMBICTIOBOM CTOPOHBI ICHCTBHUS.

Taxum 006pa3om, B OCHOBHOM IITKOJIE€ HA TIEPBBIN IJIaH B KU3HU peOEHKA BbI-
XOIUT JIMHUS CMBICIO00pa3oBaHus, U 00pa30BaTEIbHBIA TPOIECC JOJKEH OKa-
3aThCsl CO3BYYEH HOBOM JOMUHAHTE — JIMYHOW WHUIIMATHBE U UHIWBHUIYaTH3AIUH.
Cornacao /JI.b. DnpKOHUHY, TPEIMETOM BHHUMAHHS TOJPOCTKA CTAHOBUTCS €T0
coOcTBeHHas yueOHas 1esITeIbHOCTh U OH caM. OH MIIEeT OTBETHI HA BOIIPOCHI: UTO
s MOTY M 4ero s He Mory? UTo g xouy Ha camom aene? ['ne s cam, 4To BO MHE MOE?
OTO0 BHUMAaHHE PEaU3yeTcs B CIEeNU(PUUIECKUX MHTEpEecax U OCOOCHHOCTAX IO/I-
pPOCTKA: y HEro TMOSBISCTCS YCTAHOBKA Ha OOIIMPHBIE MPOCTPAHCTBEHHBIE U BpE-
MEHHbIE MAaCIITA0bl, KOTOPbIE MOCTEIIEHHO CTAHOBSTCS Ba)KHEE TEKYIHX, CEro-
THAITHUX («1oMuHaHTa ganu» no JI.C. Beirotckomy).

[lenarory HeoO6xoquMo mpoaymMaTh, Kak OH OyAeT omupaThcsi B 0Opa3oBa-

TCJIBHOM IIPOHCCCC HAa TAaKYIO BO3PAaCTHYIO 0COOEHHOCTH moApPOCTKA, KaK ITOsABJIC-
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HUE CTPEMJICHUSI K HEU3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, T€POU3MY,
UCIBITAaHUIO ce0sl. Y MOAPOCTKA MOSIBISIETCS COMPOTUBIICHUE OOCTOSTEIHCTBAM,
CTpeMJICHHUE K BOJIEBBIM YycuiusM. biarogapst 3TUM OCOOEHHOCTSIM TOJPOCTOK
MPOSBIIIET AKTHUBHOCTb, HAIPaBICHHYI0 Ha IMOCTpoeHuEe obpa3a ceds bl MHpe
(A.B. [TetpoBckuit). Ity aktuBHOCTh K.H. IlonmBaHOBa Ha3bIBa€T «COLMATBHBIM
AKCTepUMEHTHpOBaHUEM». [IpoAyKTHBHOE 3aBepIllieHHE MOAPOCTKOBOIO BO3pacTa
MIPOUCXOJUT C «OTKPBITUEM Ce0Sl U MUpay», C MOSIBICHUEM CIIOCOOHOCTH OCO3HAH-
HO, UHUIIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE JEHCTBHE B MHUPE, OCHOBHIBASCH
HE TOJIbKO Ha BUJCHUU COOCTBEHHOTO JEHCTBHS O€30THOCUTEILHO K BOBMOKHOCTH
€ro peanau3aiiy, HO U C Y4ETOM «OTHOIIECHUS MUPa» K CBOEMY JICHCTBUIO.

VYuebnsiii kypc «Pa3Butre (QyHKIIMOHAIBHOW T'PAMOTHOCTH OOYYArOIIUXCS
OCHOBHOM HIKOJIbI» MPU3BAH TIOMOYb MOJPOCTKY B €ro KYJIbTYPHONH CaMOWJICHTHU-
bukanuu.

Kakue >xe memarormveckue BBIBOJBI HEOOXOAUMO CHAENATh TEM, KTO HECEeT
OTBETCTBEHHOCTbH 32 KYJbTYPHOE Pa3BUTHE MOAPOCTKA B YCIOBHUSX IIKOJIBHOTO 00-
pa3o0BaTeNBLHOrO IMpolecca:

1) Co cTOpOHBI B3pOCIIBIX MOJIPOCTOK JODKEH OILIYIIATh HOBOE OTHOIICHHE K
cebe Kak Kk O6osee B3pociomy: O0JIbllle JOBEPHUs], YBAKEHHUS K €r0 MHEHHUIO,

2) B moapocTKOBO# IIKOJIE JOKHBI MEHATBCS OTHOIICHHUS MEKIY Ieaaro-
raMu 1 OOy4YaroIIUMUCS B CTOPOHY PACHIUPEHUA Chepbl camoCmoameabHOCmu
NOCIIETHUX. DTU U3MEHEHHUS JODKHBI KacaThCsl HE TOJIBKO XapakTepa TpeOOoBaHMi
B3pOCIBIX K MOAPOCTKAM, KOHTPOJISI, OLICHUBAHUSA, HO U PACUIMPEHUS IOJS BO3-
MOKHOCTEM MHUIMATUBHBIX JEUCTBUM NOAPOCTKOB. B TO k€ Bpems MOCTENEHHO
JIOJKHO TIPOMCXOJHTHh PACHIMPEHHE W YCIOKHEHHE OO0S3aHHOCTEH, MOBBIIICHUE
TpeOOBaHUI K OTBETCTBECHHOCTH.

3) BaxxHoe MecTO JOKHO 3aHUMATh 00uieHue U e3aumooelicmeue ceepchi-
HUKOE, Y€MY MOTYT CIOCOOCTBOBaTh 0CoObIe (OpMBbI (MTApHOE W TPYIIIOBOE CO-
TPYAHUYECTBO, O€CEe/IbI, TUCKYCCUH, TUCITYThI, 1e0aThl) OPTaHU3AINH YICHUS.

4) Cdepa ydeHus JOHKHA CTaTh MECTOM BCTPEUHM €TI0 3aMBICIIOB U PeaTbHBIX

I[eI\/IICTBI/II\/II, MCCTOM COLIMAJIBHOI'O 3KCIICPUMCHTHPOBAHUS, ITO3BOJIAIOMICTIO OIYTHUTD
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2PAHUYbl COOCMBEHHO20 OClCMEUs U €20 603MOMCHOCmAMU (Yepe3 HOBOE 3Ha-
Hue). [TogpocToK MOKEH HAyYHUThCS EHCTBOBATh IO COOCTBEHHOMY 3aMBICITy Ha
OCHOBE MPUHATHS COOCTBEHHOTO PEIICHHSI, B COOTBETCTBHH C CAMOCTOSATEIBHO T10-
CTaBJICHHBIMH IIEJISIMH, TTOCTPOCHUSI OPUCHTUPOBOYHON OCHOBHI JICHCTBUSI.

5) O6y4eHue MoAPOCTKA JOJDKHO OBITH HAIIPABJIICHO HAa MOCTPOEHHUE 00pa3a
COOCTBEHHOTO JIEHCTBUS B MHpE, CIEIOBATEILHO, HA HOCHIPOEHUE COOCHBEHHOI

Kapmunbl MUupsl U CcoOCMBEeHHOUL no3uuuu.

Kaxum 0o1151cno 6uims codeprcanue Kypca «Pazeumue pynkyuonanvnoii
2pamomuocmu 00yuaruuxca 0CHOGHOI WKOab)?

B tpanunmonHoMm oOydeHUN 3HAHUSI OCBAUBAIOTCSI O0YUYAIOIIMUMUCS U )KUBYT
B MX «T0JIOBaxX» Kak Obl «MOCIOWHOY», HOBOE TTOBEpX craporo. Kak nmpasuiio, nepe-
ceKaeMble B TaKOM OOYYCHUU HOBBIE CBEJICHUS (3HAHMS) HE TEepeceKaroT, He Tpe-
0JI0JIEBAIOT, HE BCTYIAIOT B MPOTHBOpPEYUE WM XOTs Obl BO B3aMMOJICHCTBHE C
y’K€ UMEIOIIMMHUCS TpencTaBieHusmMu. Jis coBpemenHoro obpaszoBanus (PI'OC
00O) yueOHbIe KypChl TOJKHBI OBITH BHICTPOCHBI TaK, UTOOBI KaXk/1as ClIeTyroIast
TEMa MOKa3bIBaja MOJPOCTKAM «TPAHUIIBI» MPUMEHUMOCTH MPEIbLAYIIUX 3HAHUMH,
«3acTaBisuIay OO0YyYaIOIIMXCS HMCKaTh HOBBIE XObI, CIIOCOOBI JUIsl JABUKEHUS B
npeaMeTHOM Martepuane. Kaxxaoe HOBOe 3aHATHE JAOJKHO BOOPYXAaTh MOAPOCTKA
HOBbIM CHOCOOOM Oelicmeus, KOTOPOE SIBISIETCS OIIYTHMBIM JIJIsi HErO Mpupariie-
HUEM MBIIUICHUS] U TIOHUMaHUS, YYBCTBEHHBIM U CYOBEKTUBHBIM HpPe0OoieHuem
(M3MEHEHUEM T'paHUll U JOMYILICHUN) HPeHCHE20, CI0HCUBULE20CA PaHee Chocoda
oelicmeuil.

Takum oOpa3om, CylIecTBEHHOW 0COOEHHOCTBIO YUEHHUS MOIPOCTKA JTOKHA
ObITH pa3BépHyTast paboTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOIICHUH, a CIEeI0-
BaTEJIbHO, U PELICHU. DTO BO3MOKHO TOJBKO KaK MOAEIHPOBAHUE, ONPOOOBaHUE
pa3sbix mozeneil. [logpocTkoBast 1IKoJIa MO 3aMbICITy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacTepCKas» MO U3TOTOBICHUIO Mojenel. VIMeHHO modenuposanue nomx-
HO CTaTh OCHOBHBIM JIEHCTBMEM B OOYYEHHH TOJPOCTKa. MOJAENb CTaHOBUTCS

MPEAMETOM U «HECyllel KOHCTpYKIueh» o0yuenus. CHadana mocTpoeHue MoJienu
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MO3BOJISIET OTPA3UTh «TO, YTO S YK€ 3HAIO U YEr0 HE 3HAI0», a4 IOTOMY CTAHOBUTCS
HMCTOYHUKOM IOMCKAa M MOPOXKJICHUS HOBBIX 3HAHWM, OCHOBOM ISl mpeoOpa3oBa-
HUSI U CO3/IaHUSI HOBOM MOJIENIHM. DTOT MPOLECC HOCUT UUKINYHBIN XapakTep. Ecin
B MJIAJIIIIEM IIIKOJIbHOM BO3PacTe MOJEIH BBITIOJIHSIIOT OTPakKaIONy0 (YHKIIUIO, TO
B MOJIPOCTKOBOM BO3pacTe Kakaash HOBask MOJEIb HOCUT OTPAXKAIOIIMM U yIIpaB-
JIAIOLINM XapaKTep.

OueHb BaXHO, YTO MUMEHHO COOTHECEHHUE YNPABIAIOIIUX W OTPAKAIOIINX
MOJIEJIeH TTO3BOJIAET MPUAATh 00yUeHUe TPOeKTHYIO ¢popmy. OOyUaromuecss MOryT
OKa3aTbCsl BOBJIICUEHHBIMU B PEIICHUE PEANIbHBIX CIOXKHBIX 3a]1ady COLIMYMa, CBOEH
IIKOJIBI, TOPOJIa, TPOU3BOJICTBA U OBITh TOTOBBIMHU K PEIICHUIO ITUX MPOOJIEM, UTO
YPE3BBIYANHO BAXKHO JJIsl TOAPOCTKA.

Ocobast posib B TOJPOCTKOBOM IIKOJIC TOJKHA OTBOJMUTKLCS padome ¢ mek-
cmom. PazHOOOpa3Hble TEKCTHI 3aJal0T MaTepuall, JJisl KOTOPOTO CIEIHAIBHO MO-
I'yT BhIpa0aThIBaThCS MPOIEAYPHI MEpeBoJia B 3HAKOBOE onucanue (rpaduieckoe,
CUMBOJIMYECKOE, 00pa3HOE) U ATO MOXKET CTaTh OJHUM W3 THIHYHBIX CIIOCOOOB
paboThl Ha 3aHATUAX O MporpamMmme Kypca «Pa3Butne QyHKIMOHAIBHOU IpamMoT-
HOCTU». Byayun MHTEpHpEeTHPOBAaHBI B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCThI MPOSBISIOT CBOU PA3NTUYUS KaK WHCTPYKTHUBHBIEC, OMUCATENIbHBIE U 00bsIC-
HUTEeNbHbIE. OYEHb MOJIE3HBI TEKCTHI-33/1aul, KOTOPbIE COAEPIKAT «HEAOCKAa3aHHO-
CTH» B OTHOIIIEHUU MPUMEHEHHSI KOMIIOHEHTOB OCBOEHUS CIIOCOOOB, KOTOPBIE TIPH
PELICHUH 3aJ1a4l MMOAPOCTOK JOJDKEH JOCTPOUTH CaM M TEM CaMbIM IIOKa3aTh YpO-
BEHb C(OPMUPOBAHHOCTH OCBAaMBAEMOI'0 CIOCO0A 3HAKOBOTO MOJCIMPOBAHUS H
CONYTCTBYIOIIUX Ipouenyp. llone3Ho mpemnarate TEKCThI-3aJa4M, KOTOPBIE CO-
JepKaT «M30BITOYHYIO» HMH(POPMAIUIO, TOTJAa MOAPOCTKY HEOOXOAMMO OYIEeT BhI-
JIEUTh 1 MOOWIIM30BATh JIS PEIICHUS 3a/la4d TOJIbKO Ty MH(OpPMAIUIO, KOTOpas
BCTYNAET B ONPEACIEHHBIE OTHOIEHUS C MPEACTOSIIIUM JIEUCTBUEM.

Nrak, cpeactBoM onpoOOBaHUS HOBBIX BO3MOKHOCTEW AJis AEHCTBUS B TIOJI-
POCTKOBOM TIKOJIE JOJKHA CTaTh ydeOHas mMonenb. JlelicTBue MOAEIUpPOBAHUS B
ATOM Clly4a€ CTaHOBUTCS LIEHTPOM Bcell yueOHoM pabotel. Ilo cpaBHenuio c

HavyaJIbHOM WIKOJIOW MojenupoBaHue AuddepeHupyercsi, BOSHUKAET UHIAUBUIY-
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aNnbHOE MOJEIHPYIOIIEe AEHCTBUE, B MOJIENIN HE TOJIBKO (PUKCUPYETCs OOLIUI CIO-
co0 AeiCTBUI, HO U MPEACTABIAIOTCS PE3YyJbTaThl MOJAOOHBIX JEUCTBUI OTAEINb-
HBIX JieTed (rAe U Kak s Oyay 3TO MPUMEHATH). TO €cTh 3HAaHUE MEPEHOCHUTCS U3
y4eOHOU CUTyalluy B IIMPOKHUM COLMOKYIBTYPHBIN KOHTEKCT.

Takum 00pa3oM, MPUHIMIHAIBHOE 3HAYEHHUE AJIs MOCTPOEHUS COJIepKaHUS
Kypca «Pa3Butue (pyHKIIMOHATBbHON T'PaMOTHOCTH» JOJDKHO OCYILIECTBIATHCS B
paMKax pa3BUTHUSL MBILUICHUS M CO3HaHUS MoApocTKoB. IlogoOHoe moctpoenue
TpeOyeT, 4YToObl KaxAbli akT oOydyeHHs (yueHHs) BBHICTyHall Kak OOHapy>KEeHUE U
NPEOJI0JICHUsT CIIOKMBIIETOCs crioco0a neicTBus. Takoe cTpoeHre oOpa3oBaHUS
[0 HOBBIM CTaHJAapTaM YK€ Ha dTalle 3aBEPIICHHS HAYaJIbHOW LIKOJIbI IPUBOAUT K
CTaHOBJIEHUIO CIOCOOHOCTU peOEHKa K pedieKchH, aHalu3y U IUTAHUPOBAHUIO
COOCTBEHHBIX JEHUCTBUMN, UTO SIPKO MPOSIBISIETCS B YMEHUU OTNPEIENSITh U3BECTHOE
OT HEU3BECTHOro, chopMynupoBaTh TOYHBIA 3ampoc O HEOOXOJIMMOCTH HOBOIO
3HaHUS, YJIEPKUBATh JJOTUKY JBHKCHUS B MOHITUU U NMPEAYTaJblBaTh CIEAYIOMINE
1aru.

B moapocTkoBoii 1ikosie o0mmil crocod AeHCTBHS JOJDKEH BBICTYNATh Kak
MHCTPYMEHT ONpoOOBaHUS HOBBIX BO3MOXHOCTEW AeilcTBus. Ecnmu 310 mpou3oi-
IET, TO HOBOOOPA30BaHUEM MOJPOCTKOBOTO BO3PACTa CTAHET HOZUUUOHHOE MblUL-
JleHue u oOeiicmeue, npoAeaAlOUieecs 6 CnocoOHocmu evldopa u ciedo6anus
MOl NOHAMUIHOU J102UKe, KOMOopasa npeonoumumenbHa 6 0GHHOU cumyayuu, ¢
8UOCHUEM B6CeX €€ BO3MOMCHBIX 0ZPAHUYeHUIl. DTO U CTAaHOBUTCS 0a30BOM OCHO-
BOH TIPOsIBIICHUS (PYHKIIMOHAIBHOM rPaMOTHOCTH TTOJAPOCTKA.

Pabora ¢ Mozenbio TpedyeT opraHu3alui OCMBICICHHBIX TIEPEX0JA0B MEXKIY
pPa3HBIMM MOJEIBHBIMU YPOBHSAMH peaibHOCTU. I1oApOCTOK HOIKEH y4uThCs 1y-
MaTh, PAcCy’X1aTb W NPUHUMATh PELICHUA C Pa3HBbIX IO3ULMH, B Pa3HBIX KOH-
TEKCTaxX: JIMYHOM M OOIIECTBEHHOM; O00pa30BaTeIbHOM M MPO(ECCHOHAIBHOM;
MECTHOM, HAaI[MOHAIBHOM H IJI100aJIbHOM.

Pa3Hble criocoObl BUJIEHHS BELEH JODKHBI HE MPOCTO CMEHSATH JAPYT Apyra.
I'nsans Ha Bemu ompeaenéHHbIM 00pa3oM, YEIOBEK JOJIKEH OJHOBPEMEHHO Mpe-

roJlaraTh CyIIECTBOBAaHUE JAPYroro B3TIISAA, APYroro yria 3peHus, APYyrou «pas-
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BHUBAIOIIEH crocoOHOCTU». Takoe BUJIECHHUE Bellel Y4YEHBIE HA3BIBAIOT «IIO3UIH-
ei». HeoO0XonuMo yTOUHUTB, YTO MO3ULUSA — 3TO HE MPOCTO ToUKa 3peHus. Ilo3u-
LMOHHOE BHUJIEHWE UCTOPUUYECKOI'0 COOBITUS MPENOJIaracT OJHOBPEMEHHOE BU/IE-
HUE €ro Kak, HallpuMep, COOBITHS Jisi TOTOMKOB M HE-COOBITUS ISl COBPEMEHHHU-

koB (Kpemenue Pycu kusizem Bnagumupom).

Kaxkoit 0onscna 6vims mexnonozusn oopazoeamebHoul oeameavHocmu?

B cooTBeTCTBUM C HOBBIMHU CTaHJIApPTaMH OCHOBY KaXKJIOTO Y4EOHOTO 3aHs-
TUS JIOJKHA COCTaBIIATh OPraHM3alus TMeIaroroM y4deOHO-TIO3HaBaTEIbHOU Jes-
TEJILHOCTU oOy4daromuxcs. OHAKO MO 3aKOHY MCUXUYECKOTO Pa3BUTHS, OTKPHITO-
My JI.b. DIbKOHUHBIM, B MOJPOCTKOBOM BO3pacTe ydeOHas NeATeIbHOCTh Iepe-
cTaéT OompeeNsaTh CUXUUECKOe pa3BUTHE peOEHKa, Ha MEPBBIA TUTaH BBIXOJIUT WH-
TUMHO-JTUYHOCTHOE OOIIIeHUE MOAPOCTKOB. IMEHHO B HEM TMOAPOCTKH OOpETaroT
ceOsl U CTaHOBATCS caMoCToATEeNbHBIMH. OJHAKO, COBpEMEHHas mejaroruueckas
Hayka U 3¢ (GeKTHUBHAS NMPAKTUKA yOEeIUTEIHbHO JOKA3bIBAIOT, €CJIM COOTHOIICHHUE
CaMOM3MEHEHHUS M croco0a JeHCTBUN HANpsSIMYIO CBSI3BIBAIOTCS C PAa3HOOOpA3HBI-
MU COLIMAJIFHO 3HAYUMBIMU BUJAMU AESTENbHOCTH, MOAPOCTOK HE TEPSET UHTEpe-
ca K YYEHMIO, TaK KaK IMOJy4yaeT HOBBbIE BO3MOXHOCTH ISl CBOETO JIMYHOCTHOTO
CaMOOIIPECIICHHUS.

B uneane yueOHO-TIO3HABaTEIbHAS ACSATEIBHOCTD MOJPOCTKA JODKHA MIPEI-
CTaBJISITh COOOU camocmoamenbHblil TIOUCK TEOPETUYECKUX 3HAHMM W OOIIMX
crioco6oB aeiicTBuit (YVY]I). OT0 HE 03HAYAET OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUBHO PA3GOPAYUEAMb YUEeOHOEe COMPYOHUYECMEO C
IPYTUMU JIOABMU (C yUUTENEM, OJJHOKIACCHUKAMH ).

Paccmotpum Oosee moipoOHO TEXHOJOTHUECKUE ATAIlbl OpraHu3aluu yueo-
HOT'O 3aHSATHS B 0003HAYEHHOM JIOTHKE.

Jran 1. IlosoxkuTeIbHOE caMoonpeaeeHue K NMpeacTosieid y4eoHo-

NMo3HaBaTeJbLHOM AesATebHOCTH (1anee YII/I).
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Ilaz 1. llenaror npeyaraeT 00y4aromMMCs IOPA3MBILLIATE, TOPACCYKIATh
Ha MpEIJIOKEHHYIO0 TEMY, KOTOpasi MOXKeT ObITh IpejacTaBlieHa B (OpME LUTATHI,
BUJICO WIH ayAuo-(pparMeHTa, OTPbIBKA W3 JIMTEPATYPHOTO XYI0KECTBEHHOTO
npousBeneHus, ¢hororpaduu Winu JOO0T0 IPyroro m3odOpaxkeHus (MOpTper, Kap-
TUHA, WUTIOCTPAIMS ), SKCIIEPUMEHTE WIH ONBITE U T.J1. YTOOBI MHULMUPOBATH 00-
IIEHUE Ha 3aJaHHYI0 TEMY, YYUTEIb BBICTPAMBAET JAMAJIOT, MOJIBOISIINN K BHYT-
PEHHEMY DMOIIMOHAIBHOMY MHTEPECY U OCO3HAHUIO 3HAYUMOCTH ISl CBOETO JINY-
HOCTHOT'O CTAaHOBJICHUS] TOHUMAaHHs 00CYK/1a€MbIX OTHOILLIEHUH.

llaz 2. Yuutens npeajaraetT pelnTb 3ajady Wi 3a7add (CUTyallMOHHBIE,
NPAKTUKO-OPUEHTHUPOBAHHBIC 3a7aud, 3aJa4yd OTKpbITOro Tumna). [lo comepkanuto
3a/laHus JTOJDKHBI cOYeTaTh B ceOe Te, ¢ KOTOPhIMHU MOAPOCTKUA CIHOCOOHBI CIIpa-
BUTBHCSA, TOTOMY YTO OHHU BJQJCIOT JIJISl 3TOr0 HEOOXOJAUMBIMU 3HAHUSIMU U TaKHe,
KOTOpBIE 0053aTE€IBHO BBHI3OBYT MHAMBUAYAJbHbIC 3aTPYAHEHUS MO MPUYHUHE OT-
CYTCTBHSI HEOOXOJUMBIX 3HAHHUM (2 MHAYE TEePSETCS CMBICI BCErO y4yeOHOro 3aHs-
THs1). BaxHo, 4TOOBI 3TO ObUIa HHAMBUAYaJbHAs WM NapHas padorta. [loxpocTky
HE00X0AMMO CaMOMY MOOMIJIM30BaTh CBOU 3HAHUS U CIIOCOOBI JEHCTBHUSL.

lae 3. HeoOxoaumo MmpoBecTH BepOaIbHYH0 M 3HAKOBYIO (DHUKCALUIO HC-
[OJIb30BAaHHBIX CHOCOOOB JNEWCTBUN B T€X 3a/JaHUAX, C KOTOPBIMHU CIPABUIIHCH.
31eck HeoOX0UMO 3a(UKCUPOBATh 3HAHUE, KOTOPOE MOMOIJIO PELIUTh 3aJady U
BBIMTH Ha OCO3HAHNE CBOErO HE3HAHMS, KAK OIPAaHUUYEHUE CBOMX BO3MOKHOCTEH.

OnuH U3 npuémMoB, MOMOraroLil 3a)UKCUPOBATh OCO3HAHUE CBOETO 3HAHMUS

N HC3HAaHUA — «HGCTHI/IHa ITIO3HaHUA».

Jran 2. OnpeaesieHue 1HeJd U Y4eOHOM 3a1a4u NpeACTOAIEH eaATe] b-

HOCTH
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Illaz 1. Onpenenenyre NpUYMH BO3HUKIINX 3aTpyAHeHui: «He 3Haro cnoco-
0a ...». Yuurens npeasiaraeT oOy4aromumcs copMyIupoBaTh BOIPOCHL, HA KOTO-
pbI€ XOTEN0Ch Obl HAUTH OTBETHI HA 3aHATHH.

Illaz 2. TlepeBoa BOMPOCOB B 1Ie/Ib U YU4E€OHYIO 3a7ady MPEICTOSAIICH es-
TEJNbHOCTH.

TepMun «y4yeOHasi 3a1a4a) - B IIUPOKOM MOHUMAHMHU - 3TO TO, YTO BBIJIBH-
raeTcsi CaMUM YYE€HHUKOM JIJIsl BHIITOJIHEHHSI B MTPOLIECCE YUCHMS B MO3HABATEIbHBIX
nensix. YueOHas 3ajlaya 4yacTo POKIAeTCs M3 NMpOOJIEMHOW CUTyallMM, KOrjaa He-
3HAaHME, CTAJIKUBAETCS C YE€M-TO HOBBIM, HEU3BECTHBIM, HO pelieHre yueOHOH 3a-
Ja4d COCTOUT HE B HAXOKJIEHMHM KOHKPETHOI'O BBIXOJIa, @ B OTBICKAHUHU OOIIETro
crnocoba JeHCTBUS, MPHUHIMIA PELIEHUs IIeJIOro Kiacca aHAJOTMYHBIX 3aj1ad.
VYyeOHast 3amaya pemraeTcsl HIKOJIbHUKAMU MYTEM BBIMOJHEHUS OIpPEACIICHHBIX
JEHUCTBUI: 3HAIO — HE 3HAIO — XOUY y3HATh.

lllaz 3. BpiOOp UCTOYHUKOB U JIEUCTBUI ISl pEelIeHUs] yueOHOUM 3a1auu u
JOCTHXKEHUS MMOCTaBJICHHOM LIENHU: T/I€ U KaK MbI 00 3TOM MOKEM y3HaTh?

Jran 3. OTKpbITHE U OCTPOEHNE HOBBIX 3HAHUI.

lllaz 1. CamocTtosiTenbHOE M3BJICUEHUE WH(DOpPMAIUU U3 Pa3IMYHbIX UCTOY-
HUKOB (TIPEK/Ie BCETrO0 TEKCTOB).

Illae 2. BepOanbHas v 3HaKoBast (puKcamys HOBBIX 3HAHUM.

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

Jrtan 4. BkioyeHne HOBbIX 3HAHNUH B CHCTEMY MHPOBO33PEHUSA M KU3-
HelAesA TeJIbHOCTH

Ilae 1. Opranuzanys OpUMEHEHHUs! HOBBIX 3HAHUI, HOBOIO crocoba Mo BbI-
paboTaHHOMY aJIropuTMy. s 3TOro yuurtens mpeaiaraeT MoApOCTKaM PELIUTh
CUTYallHOHHBIE, IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUS, 3a/1a4l OTKPBITOrO THIA.

Tunvl yueOHvix 3a0anulL:

1) 3amanus, B KOTOPBIX UMEIOTCS JIMIITHAIE JaHHEIC,

2) 3ajaHus C MPOTHBOPCUYMBBIMU JTaHHBIMU;
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3) 3aiaHusl, B KOTOPBIX JaHHBIX HEIOCTATOYHO JUIS PECIICHUS;

4) MHOTOBapHaTHUBHBIC 3a1aHHs (MMCIOT HECKOJIBLKO BAPUAHTOB PEIICHHUS).

Tunwvi 3a0ay

1) IlpeaMeTHBIC 3aJa4yd: B YCIIOBHU OIMCHIBACTCS MPEAMETHAs CHUTYaIlus,
JUISL PEIICHUS] KOTOPOil TpeOyeTcs YCTaHOBJICHUE M HCIOJIb30BAaHWE 3HAHUW KOH-
KPETHOT'0 y4eOHOI0 MpeIMETa, U3yUaeMbIX Ha pa3HBIX dTalax v B Pa3HbIX €ro pas-
Jienax; B X0J/ie aHaJIu3a yCIOBUSI HEOOXOUMO «CUUTATh HH(GOPMAIIUIO», TIPEICTaB-
JIEHHYIO B pa3HbIX opMax; CKOHCTPYHPOBATh CIIOCOO pelIeHUs.

2) MexnpeMeTHbIC 3aaui: B YCJIOBHH OMKMCAaHA CUTYaIlMs Ha SI3bIKE OJTHOM
U3 TIPEJAMETHBIX 00JIacTel C SBHBIM WJIM HESIBHBIM MCIIOJIb30BAHUEM SI3bIKA APYTOM
npeaMeTHON obsiactu. [ peleHusi Hy>)KHO MPUMEHSITh 3HAHUSI U3 COOTBETCTBY-
IOIUX 00acTeit; TpeOyeTcs UCCiIe0BaHue YCIOBUS C TOYKU 3PEHUSI BBIJICICHHBIX
pPEeAMETHBIX 00JIacTel, a TaKKe MOUCK HEJOCTAIONIUX JAaHHBIX, TPUUEM pEIIeCHUE
U OTBET MOTYT 3aBUCETh OT MCXOJHBIX JTaHHBIX, BEIOPAHHBIX (HAWEHHBIX) CAMUMHU
00yJaromuMHCS.

3) [IpakTHKO-OpUEHTUPOBAHHBIC 3aJaud: B YCIIOBHHM ONKMCaHA TaKas KH3-
HEHHasl CUTyalus, ¢ KOTOPOM NOJPOCTOK BCTPEUYAETCs B IOBCEIHEBHOM CBOEM
KU3HEHHON mpakTuke. [[ns peleHus 3aJaddl HY>)KHO MOOWIJIM30BAaTh HE TOJBKO
TEOPETUYECKUE 3HAHMS M3 KOHKPETHOM WM pa3HbIX MPEAMETHBIX 00JacTel, HO U
NPUMEHHUTH 3HAHUS, MPUOOPETEHHBIE M3 MOBCEIHEBHOTO OIBITA CAMOTO O0y4Yaro-
mierocsi. JlaHHbIE B 3a/1a4 JOJHKHBI OBITH B3SITHI U3 PEAbHOM IEMCTBUTEIBHOCTH.

4) CuTyallMOHHBIC 33/Ia4/ HE CBSI3aHBI C HETIOCPEICTBEHHBIM TOBCEIHEBHBIM
OTIBITOM O0YYaIOIIEerocs, HO OHU TIOMOTAI0T 00YYAIOIIUMCS YBUIETh U TIOHATH, KaK
U TJIe MOTYT OBITH MOJIE3HBI €My B OyIyIlleM 3HAHUS U3 Pa3IUYHBIX MPEIMETHBIX
obOnacteil. PemeHne cuTyallMOHHBIX 3a7a4 CTUMYJIHPYET Pa3BUTHE TO3HABATEIb-
HOM MOTHBammu 00ydaronuxcs, GopMUPYIOT crmocoObl IEpeHOCca 3HAHUS B IITUPO-
KUH COUHAIBHO-KYJIBbTYPHBIA KOHTEKCT.

lllaz 2. ConepkatenbHas U TUYHOCTHAS pepICKCHS.

Emé pa3 ormetum, 4to oTpedrekcCHpoOBaHHOE 3HAHHE XapaKTEePU3YETCs

YCBOEHHbIMU cnocobamu Oeﬂmeﬂbnocmu, NOHUMAHUEM CMblICJIAd NO3HAHRUA, TUYHbIM
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UHGDOPMAYUOHHBIM U QYHKYUOHATLHBIM npupaujenuem yuenuka. Baxxo, 4T00bBI
YYHTEIb TIOMOT OCO3HATh MOJIPOCTKY, KaK U TTOUYEMY HOBOE 3HAHUE OKaKET Ha HETO
dopmupytomiee BO3ACHCTBUE, CACNAET €ro JIydlle, PaCIIMPUT €r0 BO3MOYKHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK TUYHOCTHOE MPHUPAIICHIE BKIIOYAET B ce0s COo-

BOKYITHOCTbB CJICAYIOIIMUX 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
«Pa3BuTHe QyHKUMOHAJBHONH IPAMOTHOCTH 00y4YAKOIIUXCS
OCHOBHOM IIKOJIBD)
IHosicHuTE/IbHAS 3alIUCKA

[lonsiTue QyHKIMOHATBHOW TPaMOTHOCTH CPABHHUTEIIBHO MOJIOJO: TOSIBH-
jgock B KoHLE 60-x rogoB mpouwioro Beka B gokymeHtax FOHECKO u no3nnee
BOIILJIO B oOuxon uccnenonareneid. [IpumepHo no cepeannsl 70-X TOJ0B KOHIEI-
U U CTPATeTusi UCCIEAOBAHUS CBS3BIBAJIACh C MPO(ECCUOHATBHON AEsATETbHO-
CTBIO JIFO/ICH: KOMITIEHCAIIMeH HeIOCTAIOIINX 3HAHUN U YMEHUM B 3TOM cepe.

B nanpHelmeM 3TOT moaxoja ObLI MPU3HAH OJHOCTOPOHHUM. DYHKIIHO-
HaJbHAs TPAMOTHOCTh CTajla pacCMaTPUBATLCA B 00Jiee MIUPOKOM CMBICIE: BKITIO-
4aTh KOMIBIOTEPHYI) TPaMOTHOCTh, TOJUTUUYECKYI, SKOHOMHYECKYIO TpPaMOT-
HOCTb U T.J.

B takom koHTeKkcTe (PyHKIIMOHANIbHAsI TPAMOTHOCTh BBICTYIIAE€T KaK CIIOCO0
COLIMAJILHOM OpUEHTAllMK JIMYHOCTH, WHTETPHUpYIOEeH CBA3b 00pa3oBaHUs
(B mepBy10 04epeib 0011ero) ¢ MHOTOIUIAHOBON YEJIOBEUECKOM A TENbHOCTHIO.

MOHUTOPUHTOBBIM HCCJIEIOBAHHEM KadecTBa OOIIero oOpa3oBaHUsl, MpPU-
3BaHHBIM OTBETUTH Ha Bompoc: «ObmagaroT nu yvamuecs 15-meTHero Bo3pacra,
MOJIYYMBIIIHE 0053aTeNIbHOE 00IIee oOpa3oBaHUE, 3HAHUSIMU U YMEHUSIMH, HEOO-
XOJUMBIMH UM JIJI1 TIOJTHOIIEHHOTO ()YHKIIMOHUPOBAHUS B COBPEMEHHOM 0OIIle-
CTBE, T.€. JJI PEUICHUS ITUPOKOT0 IMAMa30Ha 3a7]a4 B Pa3IUYHbIX cepax yenoBe-
4eCcKOil eATeNbHOCTH, OOIIEHUS U COLMANBHBIX OTHOImEHUI?» Y, - apnseTca PISA
(Programme for International Student Assessment). Y yHkimonanbHass rpamMoT-
HOCTh moHuMaeTcs PISA kak 3HaHUS U yMeHUs, HEOOXOAUMBbIE JUIsI TTOJTHOIICHHOTO
(GYHKIIMOHUPOBAaHMS YeJIOBEeKa B COBpeMeHHOM obOmectBe. PISA B cBoux MOHHUTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MATEMAaTHYECKYIO, €CTe-

CTBEHHOHAYYHYIO U (PUHAHCOBYIO.

11 MesxmynaposiHas IporpaMma 1o OlEHKe 00pa30BaTeNbHbIX JOCTIKEHUH ydammxcs / Oduumansueiii caiit WH-
CTUTYTa CTpaTeruu pa3puths obpasosanus PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PyHKIMOHAIBLHON rpaMOTHOCTH oOydaromuxcsa B Poc-
cun aktyanusupoBanack B 2018 rony Omaromapss Ykazy Ilpesuaenta PD ot
7 mas 2018 r. Ne 204 «O HanMOHANBHBIX LESAX U CTPATETHUECKUX 33a7a4ax pa3BU-
tusa Poccuiickoit @enepannu Ha nepuon 10 2024 roga». CornacHo Yka3y, «B 2024
rojay HeoOXoaumMo <...> o0ecrneuuTh I00aTbHYI0 KOHKYPEHTOCTIOCOOHOCTh POC-
culickoro obpaszoBaHusi, BxoxjaeHue Poccuiickoit ®deneparnuu B uncino 10 Bexy-
IMX CTPaH MHpA MO Ka4eCTBY 00LIEro 06pa3oBaHus» 2,

[TockonbKy (pyHKIMOHAIbHASI TPAMOTHOCTh MMOHUMAETCSI KaK COBOKYITHOCTh
3HAHUM M YMEHHUH, 00eCeurBalOIMX MOJHOLEHHOE (YHKIMOHUPOBAHUE YEIOBE-
Ka B COBPEMEHHOM OO0I1I€CTBE, €€ Pa3BUTUE Y IIKOJbHUKOB HEOOXOJIUMO HE TOJIBKO
JUTsL TIOBBIIIIEHUSI pe3ysbTaToB MoHUTOpuHra PISA, kak ¢akra nokaszarenbcTBa
BeimosiHeHUs1 [IpaButenscTBoM P® mocraBneHHwix nepen nHuMm I[Ipesmaentom 3a-
71a4, HO M JIJISl Pa3BUTHUSL POCCUIMCKOTO OOIIECTBA B LIEIOM.

Huskuit ypoBeHb (QYHKIIMOHATBEHON TPaMOTHOCTH TOJIPACTAIOIIETO MOKOJIe-
HUS 3aTPYIHSET UX aJanTalyio U couuanu3anuo B counyMe. COBpEMEHHOMY pocC-
CUICKOMY OOIIECTBY HY>KHBI 2((EKTHUBHBIE TpaxkaaHe, CIOCOOHBIE MAKCUMAIBHO
peanu3oBaTh CBOM MOTEHIMAIbHBIE BO3MOKHOCTH B TPYAOBOW U MpodeccruoHanb-
HOM JeSATEeNbHOCTHU, U TEM CaMbIM MPUHECTH TOJB3Yy OOIIECTBY, CIIOCOOCTBOBATH
Pa3BUTHIO CTPaHbl. ITUM OOBACHSIETCS aKTyaJlbHOCTh MPOOIEMBbl pa3BUTHS (yHK-
[IMOHAJILHON TPAMOTHOCTH Y IIKOJILHUKOB Ha YPOBHE OOIIECTBA.

Pe3ynbTaThl JOHTUTIOMHBIX HCCIIEIOBAaHUM, TPOBEIECHHBIX Ha BBIOOpPKAX
2000 u 2003 rr. cTpaHaMH-y4acTHUIIAMU MOHUTOpHHTOB PISA moka3zanu, 4ro pe-
3yJIbTaThl OIEHKU (PYHKITMOHATBHON TPAaMOTHOCTH 15-JETHUX ydaluxcs SBISIOT-
Csl HAJICKHBIM WHIMKATOPOM JajbHEHIIel 00pa30BaTebHON TPACKTOPUH MOJIO-
IBIX JIIOJeH U ux OyiarococtossHus . JIF0OO0# IMIKOJIBHUK XOYeT OBITh COIHAIBHO
YCTCIIHBIM, €r0 POJUTEIN TAaK)Ke HaJCI0TCS Ha BHICOKHH yPOBEHB OJaromoIydws

CBOETO pebeHKa BO B3pOCIIOi ®u3HH. [109TOMY aKkTyalbHOCTh pa3BUTHS (PYHKIHO-

12 ) HanMOHATIBHBIX IEAX M CTPATETHUECKHX 3a1a4ax pasBuTHs Poccmiickoit demepanmn Ha mepuon 1o 2024 roxa:
Vka3 Ilpesumenta Poccmiickoii @emepammu ot 7 wmas 2018 . Ne 204. II. 5 // TAPAHT.PY:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kosanépa I'., HaeeinoBa E., Cumopoa I'. 'mobanbHeie KoOMOeTeHIA. UTO KAET yIamIuxcsi B HOBOM HCIIBITAHUH
PISA-2018 // Yuutennckas razera, Ned7, 21 nosopst 2017 r. URL: http://www.ug.ru/archive/72357
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HaJIbHOW IPAMOTHOCTH OOOCHOBAHA €Ill€ U TEM, YTO CYOBEKThI 00pPa30BaTEIBHOIO

Ipolecca 3aMHTEPECOBAHBI B BBICOKMX aKaJE€MHYECKHX U COLMAJIBHBIX JOCTUXKE-

HUSAX 00y4YaroIIMUXCs, YeMY CIIOCOOCTBYET X (PYHKIIMOHANIbHASA TPAMOTHOCTb.
Heaenonaranue

OCHOBHOI 1IENbIO0 MPOTrpaMMBbl SIBISIETCS pa3BUTHE (DYHKIMOHAIBHOUN Tpa-
MOTHOCTH y4YamIuxcsi 5-9 KilaccoB Kak MHIMKATOpa KadecTBa U 3(P(HEKTUBHOCTH
o0Opa3oBaHus, paBEHCTBA JOCTYIA K 00pa30BaHUIO.

[Iporpamma HaneneHa Ha pa3BUTHE:

CIIOCOOHOCTH YesioBeKa (POpMYyIHpPOBaTh, IPUMEHITh U MHTEPIPETUPOBATH
MaTEMaTUKY B Pa3HOOOPA3HBIX KOHTEKCTaX. JTa CIOCOOHOCTh BKJIIOYAET MaTeMa-
TUYECKUE PACCYXJCHHS, MCIOJIb30BAHME MATEMATHUYECKUX MOHATUN, TPOLEYP,
(GaKkTOB M MHCTPYMEHTOB, UYTOOBI OMUCATh, OOBSICHUTH U MPEJCKA3aTh SBIICHHUS.
OnHa 1moMoraer JIOASM IMOHATh POJb MAaTEMAaTHKU B MUPE, BBICKA3bIBATh XOPOIIO
000CHOBaHHbBIE CYXXJEHUS U MPUHUMATH PEIIEHUs, KOTOpble HEOOXOIUMBI KOH-
CTPYKTUBHOMY, aKTMBHOMY U Pa3MbIIUIAIONIEMY TpaXJaHUHY (MaTeMaTH4ecKas
I'PaMOTHOCTb);

CIOCOOHOCTH 4eJlOBEKa MOHKWMAaTh, UCIOJIb30BaTh, OLIEHUBATH TEKCTHI, pa3-
MBILUIATH O HUX U 3aHUMATbCsl YTEHUEM I TOT0, YTOOBI JOCTUTAaTh CBOUX LIEJel,
paciupsTh CBOM 3HAHUS U BO3MOXHOCTH, y4aCTBOBAaTh B COL[MAJIBHOMN KU3HU (4UH-
TaTeJIbCKasi FPaMOTHOCTb);

CHOCOOHOCTH 4YeJIOBEKa OCBAaMBAaTh U MCIIOJIb30BATh €CTECTBEHHOHAYYHBIE
3HaHUS JJIS paclio3HaHUs U OCTAaHOBKHU BOIIPOCOB, JUIsl OCBOEHUSI HOBBIX 3HAaHUM,
11 OOBSICHEHUS €CTECTBEHHOHAYUHBIX SIBICHUN U (JOPMYJIMPOBAHUS OCHOBAaHHBIX
Ha Hay4HbBIX JOKa3aTeJbCTBAaX BBIBOJOB B CBS3M C €CTECTBEHHOHAyYHOM IpoOIe-
MaTHKOM; MOHMMATh OCHOBHBIE OCOOCHHOCTH €CTECTBO3HAHUSA KaK (DOPMBI Yeso-
BEUYECKOI'0 MO3HAHUS; JEMOHCTPUPOBATH OCBEJOMIIEHHOCTh B TOM, YTO €CTECTBEH-
Hble HAYKH M TEXHOJIOTHS OKa3bIBAIOT BIUSHUE HA MATEPUAIbHYIO, MHTEIICKTY-

ATBHYI0O W KYJbTYpHYIO Chepbl OOIIECTBA; MPOSBIATH aKTUBHYIO TPAXTAHCKYIO
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MO3ULHUI0O TPHU PACCMOTPEHHHM MPOOJIEM, CBSI3aHHBIX C E€CTECTBO3HAHUEM (€CTe-

CTBEHHOHAy4YHast [PaMOTHOCTH)%;

CIIOCOOHOCTH YeJOBEeKa MPUHUMATh d(PPEKTUBHBIE PEIIEHUS B pa3zHO0Opas3-

HBbIX (DMHAHCOBBIX CUTYalMsIX, CIIOCOOCTBYIOIIUX YJIYYIIEHUIO (PMHAHCOBOrO OJia-

ronoJay4us JUIHOCTU H O6HICCTB3,, a TaKK€ BO3MOKXHOCTHU Y4aCTHUs B OKOHOMHUYC-

CKOU KU3HMU.

IL1anupyemble pe3yabTaThil®
MeTanpeaMeTHbIE H IIPeAMeTHbIE

I"'pamoTHOCTH

Yurarennckas

MaremaTnueckas

EcrecTBeHHO-Hay4Has

dunaHcoBas

5 knace HaxOIWT U U3- HaXOJIUT U U3BJIe- |HAXOMUT U U3BJIEKaET HHPOP- HaXOJMT U U3-
YpoBeHn BIekaeT nHQOp- | Kaer mMaremarude- MAIIHIO O €CTECTBEHHO- BJIEKaeT (PMHAH-
y3HaBaHUs MAaIyIo U3 pa3- | CKyro WH(GOPMAIIMIO |HAyYHBIX SBJICHUSIX B pa3ind- | coBylo mH(opMma-
Y MOHUMAa- | JIMYHBIX TEKCTOB | B pa3jiMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3INYHOM
HUS TEKCTE KOHTEKCTE
6 xnacc MIPUMEHSIET 13- NpUMeEHSIeT MaTe- |0OBSICHSIET U ONUCHIBACT eCTe- | MpHUMEHseT pu-

YpoBeHn BIICUEHHYIO U3 MaTHYEeCKHE 3Ha- |CTBEHHO-HAYYHBIC SIBIICHUS HA | HAHCOBBIE 3HAHUS
MMOHMMAa- | TeKcTa MH(OpMa- | HUS IS PEIICHUS |OCHOBE MMEIOLIUXCS HAYYHBIX JUTST pELICHUS
HUS U LIMIO JUIA pele- | pasHoro pona mpo- 3HAHHUH pasHoro poaa
MpUMEeHe- | HUA Pa3HOTo poja onem mpobiemM
HUS po0iemM
7 knace aHAIM3UPYeT U dbopmynmupyer ma- pacmo3HaeT U UCCIEAyeT aHAM3UPYET HH-
YpoBeHb | WHTETpHUPYET MH- TEMaTHYECKYIO JUYHbIE, MECTHBIE, HAIHO- ¢dopmanuio B hu-
aHajam3a u (hopmaruto, mo- mpo0yieMy Ha Oc- HaJbHBIE, TJIOOATEHEIC €CTe- HaHCOBOM KOH-
CHHTE3a JTyYEHHYIO U3 HOBE aHAJIM3a CU- | CTBEHHO-HAYYHBIE MMPOOIEMBI TEKCTe
TEKCTa Tyaluu B Pa3IMYHOM KOHTEKCTE
8 kimace oleHuBaeT GOop- | WHTEPHPETUPYET U | WHTEPIPETUPYET U OICHUBA- |OlCHUBACT (PHHAH-
YpoBeHb | My M COep)KaHHE | OIICHHWBAET MaTe- eT TMYHbIe, MECTHBIE, HAI[i- |[COBBIE TPOOIEMBI B
OLIEHKH TEKCTa B paMKax MaTHYeCKre JaH- OHaJIbHBIE, TTI00AEHBIC pa3IMIHOM KOH-
(pebnex- | mpeaMeTHOro co- HbIE B KOHTEKCTE €CTeCTBEHHOHAYYHBIE MPO- TEKCTe
CHH) B JepKaHus JUYHO 3HAYUMOW | OJeMBI B pa3MIHOM KOHTEK-
pamKax CUTyaIuu CTE B paMKax [IPEIMETHOTO
MpeaMeT- COJIepKaHUS
HOTO CO-
JepKaHMs
9 kiacc oLieHuUBaeT Gop- | WHTEPIPETUPYET H | WHTEPIPETHPYET U OIEHWBA- | OIEHUBaET Pu-
YpoBeHb | My U comep)KaHHE | OIIEHWBAeT MaTe- | €T, JeJaeT BRIBOJBI U CTPOUT | HAHCOBBIE IPO-
OLIEHKH TEKCTa B paMKax MaTHYeCKHe pe- MPOTHO3BI O INYHBIX, MECT- Omemsl, genaer
(pednex- | merampenMeTHO- 3yJbTATHl B KOH- HBIX, HAIMOHAJIBHBIX, TJI0- BBIBOJIBI, CTPOHT
CHH) B TO COJepXaHus | TEKCTe HaIlMOHAIb- OaJbHBIX €CTECTBEHHO- MPOTHO3BI, MIPEI-
pamKax HOW Wi ro0aib- | HAYYHBIX TPoOIeMax B pas- JlaraeT ImyTH pe-
MeTarnpe- HOW CHUTyaIlnu JUYHOM KOHTEKCTE B paMKax IIeHAS
METHOT'O METarnpeMETHOTO COIepIKa-
cojiepxa- HUS
HUS
14 PISA /| O¢uuuaneuelii caiit  WuctuTyTa  cTpaTerum  pasBuTus — oOpasosamus PAO. URL:

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

15 TInanupyemble pe3yabTaThl OTPAKAKOT CTPYKTYPHBIE KOMITOHEHTBI Pa3JIMYHOTO BH/a rpaMoTHOCTH 1o PISA.
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JIN4YHOCTHBIE Pe3yJIbTAThI

['pamoTHOCTH

Yurareabckas

MaremMaTuueckas

EcrtecTBenHo-
Hay4yHas

dunaHcoBasg

5-9 xmaccel

OLICHUBACT COJIEP-
JKaHuEC MpoOYUTaH-
HOI'O C MO3UIMU
HOPM MOpAJIA U
00IIICYEITOBEYCCKUX
LeHHOCTeH; dop-
MYJIHpPYET C00-
CTBEHHYIO I103U-
ITMIO 10 OTHOIIIE-

OOBSICHSIET TpaXkKIaH-
CKYIO TIO3UIIUIO B
KOHKPETHBIX CHTYya-
LUAX OOILECTBEHHO
JKM3HU Ha OCHOBE
MaTeEMaTHYECKUX
3HAHUHU C TTO3HIINU
HOPM MOpAJH U 00-
I€YeIOBEYECKas-
KX IIEHHOCTEH

OOBSCHSIET TPaXK/IaH-
CKYIO MO3UIIUIO B
KOHKPETHBIX CUTYa-
LUAX OOIECTBEHHOM
’KU3HHU Ha OCHOBE
€CTECTBEHHO-
Hay4HbIX 3HAHUH C
MO3UIIUYA HOPM MO-
paju u o0IIedeNoBe-
YeCKUX LIEHHOCTEN

olLieHUBaeT Qu-
HaHCOBBIE JIeH-
CTBHUSI B KOHKPET-
HBIX CUTYaIlUsX C
MO3UIIUHA HOPM
MOpaJH U 00I1Ie-
YeJI0BEYECKUX
LIEHHOCTEH, IIpaB
1 00sI3aHHOCTEN

HUIO K [IPOYHUTAH-
HOMY

rpakIaHuHA
CTpaHBbI

XapakTepucTHKAa 00pa30BaTeIbLHOI0 MpoIecca

[Iporpamma paccumtana Ha 5 jieT o0y4eHus (¢ 5 mo 9 Kiaccel), peaauzyercs
U3 YacTH y4eOHOro IuiaHa, (opMUpPYyeMOTO y4acTHHUKAMHU 0O0pa30BaTENbHBIX OT-
HOIIICHUH W/UJIM BHEYPOUYHOU JEATEIbHOCTU U BKIIIOYAET 4 MOJyJIsl (UM TaTeNIbCKasl,
€CTEeCTBCHHOHAay4YHasl, MaTeMaTuueckasi u (puHaHCOBasi TPaMOTHOCTH ).

Pazpaborannplii yueOHO-TEMAaTUYECKUH TIJIaH MPOTpaMMbl OIHUCHIBAET CO-
Jep>)kKaHue MOJYJIS M3 pacueTa OJHOTO/IBYX 4YacOB B HEJEII0 B KaXKJIOM Kiacc-
KoMIUIekTe. TeM He MeHee, Kak0e 00pa3oBaTeIbHOE YUPESKICHUE WHIUBUYalb-
HO TMPOEKTUPYET YUCOHBIN IJIaH MO KaXXIOU MapalijIeu U 10 KaXI0My MOJYIIIO.

Taxum oOpaszom, oOIee KOJIMYECTBO 4YacoB: MUHHUMalbHOe — 170 gacoB
MakcuMaJibHoe — 340 gacos.

KomnuecTBo 4acoB Ha OAMH ToJ OOYyYEHHS B OJHOM KJIACC-KOMILUICKTE —
oT 34 1o 68 , T.e 1o 1-2 yaca B HeAeIIO:

- 8-16 yacoB Ha MOy «UHUTATEIbCKAs IPAMOTHOCTBY, «MaTeMaTHIeCKas
IPAMOTHOCTBY, «(DUHAHCOBASI TPAMOTHOCThY;

- 8-18 4acoB nyst MOy €CTECTBEHHOHAYYHOM TPAaMOTHOCTH;

- 2 yaca Ha IPOBEJICHUE aTTECTAIlMU, 3aBEPIIAIOIINX OCBOCHHE MPOrpaMMBbI
110 COOTBETCTBYIOIIEMY IOy OOyUYEHUS.

Pazpabotunku mporpaMMbl PEKOMEHIYIOT B KaXKJIOW Iapajuielli HauWnHATh
peaTu3amuo ¢ MOIYJISI 0 POPMHUPOBAHHUIO YUTATEIBCKON TPAMOTHOCTH.

1 9eTBepTh — MOJYJIb «YUTATEIBCKAS IPAMOTHOCThY.
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Jpyrre Moaynu MOTYT TIO TOTPEOHOCTSIM U BO3MOKHOCTH OpTaHU3aINH U/I-
TH B JTIOOOM TIOPSIAKE, HATIPUMED:

2 9eTBEepPTh — MOIYJb «MaTeMaTHYECKasi TPAMOTHOCTBY,

3 4eTBEPTh — MOAYJIb «ECTECTBCHHOHAYYHAS! TPAMOTHOCTH,

4 9eTBEepTh — MOIYJIb «(UHAHCOBAS TPAMOTHOCTB.

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

B 5 knacce oOywaromiuecs ydarcs HaXxoJWTh W U3BJIEKaTh MHPOPMAILIUIO
Pa3TUYHOTO MPEIMETHOTO COICPKAHUS U3 TEKCTOB, CXEM, PUCYHKOB, TAOJIHII, THa-
rpaMM, MPEACTABIICHHBIX KaK Ha OyMajXKHBIX, TaK M JJICKTPOHHBIX HOCUTEIAX. Mc-
TIOJIB3YIOTCSI TEKCTBI pa3iudHbIe 10 0(QOpPMIICHHIO, CTUIUCTHKE, dhopme. MHDOp-
MaIisl TPEJCTaBIICHA B PAa3IMYHOM KOHTEKCTE (CeMbs, JIOM, JPY3bs, NMPHPOJa,
yue0a, paboTa ¥ POU3BOACTBO, OOIIECTBO U JIp.).

B 6 xnmacce ¢opMupyercs yMeHHE MPUMEHSTh 3HAHUS O MaTeMaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX, (DMHAHCOBBIX M OOIIECTBEHHBIX SIBJICHUSX ISl PELICHUS
MIOCTaBJICHHBIX NEepe]] YYCHUKOM MPAKTUYECKUX 3a]1a4.

B 7 xnacce oGyuaroiuecs: yyaTcsi aHaAJIM3UPOBAaTh U 00001IaTh (MHTETPUPO-
BaTh) MHGOPMAIIMIO PA3IIMYHOTO MPEAMETHOTO COJEPKaHMS B pa3sHOM KOHTEKCTE.
[Ipo6iembl, KOTOpbIE YUEHHUKY HEOOXOAMMO MPOAHATM3UPOBATh M CHHTE3UPOBATH
B €AMHYIO KapTHUHY MOTYT UMETh KaK JIMYHBIM, MECTHBIN, TaK U HAIIMOHAJIBHBIN U
ri1o0abHbIN acnekThl. LIIKONbHUKK MOKHBI OBIIAJIETh YHUBEPCAIBHBIMU CIIOCO-
Oamu aHanM3a HH()OPMAIMK B €€ MHTETPAIMH B €IUHOE IIEJI0€.

B 8 kiacce mIKOJIBHUKY y4aTcsl OLIEHUBATh M MHTEPIPETUPOBATH PA3TUUHbBIE
MOCTABJICHHBIE TIEPEl HUMH MPOOJIEMBI B paMKaX MPEAMETHOTO COJEPIKAHMUS.

B 9 xnacce gopmupyercs yMeHHE OLIEHUBATh, UHTEPIPETUPOBATH, JENATh
BBIBOJIBI U CTPOUTH MPOTHO3bI OTHOCUTENHHO PA3IUYHBIX CUTYyallWid, mMpobieM u
SABJICHUN (OPMHPYETCS B OTPHIBE OT MPEIMETHOTO COJCPKaHUSA. 3HAHWS U3 pas-
JUYHBIX MPEAMETHBIX 00JIaCTeH JIETKO aKTyaTH3UPYIOTCS IMKOJbHUKOM W MCTIOJNb-

3YIOTCS JIJISl PEIICHUS KOHKPETHBIX MPOOIIeM.
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OcHOBHBIE BUJIbI JEATEIBHOCTA 00YYAIOUIUXCS: CAMOCTOSITEIbHOE YTEHUE U
o0OcyxeHne NoJiydeHHON HH(pOpMAaIMU C MOMOIILI0 BOMPOCOB (Oecena, NUCKYC-
CUsl, TUCIYT); BBIMOJIHEHUE MPAKTUYECKUX 3aJaHMI; TOUCK U OOCYXJIEHUE Mare-
puaioB B cetd VHTepHET; pelIeHHe CUTYallMOHHBIX M  MPaKTHUKO-
OpPMEHTUPOBAHHBIX 33]1a4; POBEJICHNE HKCIIEPUMEHTOB U OMBITOB.

B nensx pa3BuTusa no3HaBaTeIbHON aKTUBHOCTH OOYyYarolIMXcs Ha 3aHSATHU-
X MOXHO HCIIOJIb30BaTh JIEJIOBBIE U IUJAKTUYECKHE UTPbI, pa3padbaTsiBaTh U pea-
JU30BbIBATh MUHU-TIPOEKTHI, OPraHU30BbIBATh TYPHHUPHI U KOHKYPCHI.

B cootBercTBuM ¢ npukazom Munobpuayku Poccun ot 31.12.2015 Ne 1577
pabouue mporpaMmbl KypcoB, B TOM YHCIIe€ BHEYPOUHOM NEATEIbHOCTH, pa3pada-
THIBAIOTCSL HA OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUSI OCHOBHOW 00Opa3oBa-
TEJBHOW MPOTrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHMs C yYETOM OCHOBHBIX MPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3M Cc 3TuUM, pa3pabOTUMKU CUUTAIOT
1es1Ieco00pa3HbpIM MIPOBEJICHUE TEKYIIeH (BBIMIOJHEHHE 3a/JlaHUi B XOJIe YpOKa),
pyOeXHOH (IO OKOHYAaHHUU KaXKJIOTr0 MOAYJIsA), MPOMEXYTOUHOH (M0 OKOHYAHUU
roga oOy4eHHs) 1 UTOTOBOM aTTECTAllMU 10 JAaHHOMY Kypcy B gopmaTax, npeiay-
CMOTPEHHBIM METOJ0JIOTUEN U KPUTEPUSMH OLIEHKH KauecTBa 0o01iero oopazoBa-
HUsSL B 00111€00pa30BaTeNIbHBIX OpPraHU3alMsAX Ha OCHOBE NMPAKTUKU MEKIYHapoO.i-

HBIX UCCJICIOBAHHMM KauyeCcTBa MOATOTOBKH OOYJaIOIUXCHI.
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YUYEBHO-TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA
Moayib «OCHOBBI €CTECTBEHHOHAYYHOM I'PAMOTHOCTH

S kaace
Tema 3ansaTust Bcero yacos, Teopus | Ilpaxmuka Ilnanupyemslii 00pa3oBa-
1/2 yaca B Hees10 TeJbHBII pe3yJibTaT
36yKoe6ble A6/1eHUA
3BYKOBBIC SBJICHHS. 3BYKH KUBOM U HEXKHUBOH IIPUPO/IEI.
K K PHpOA 0/2 0/1 0/1 Haxoaut u u3BiekaeT uHpop-
CHBIITUMBIC U HECIBIITUMBIC 3BYKH.
> MAITHIO U3 Pa3IMYHBIX TEKCTOB
IIym u ero Bo3/ieiicTBHE Ha YEIIOBEKA. 1/2 0/1 1/1
Cmpoenue sewjecmea
Boma. YHUKaIbHOCTB BOJBL. 1/3 0/1,5 1/1,5 Haxo/mT 1 n3BieKaeT HH OP-
VYTIIeKHCTBINA Ta3 B IPUPOJIC U €T0 3HAYCHUE. 0/2 0/0 0/2 MALMIO U3 PasIHYHbIX TEKCTOB
3eman u 3emuan kopa. Munepanot
3eMi1s1, BHyTpEeHHEE CTpoeHMe 3eMii. 3HaAKOMCTBO C MUHE-
yIp P . . . 1/2 0,5/0,5 0,5/0,5 Haxomut u u3Bnekaet nugop-
pallanit, TOpHoH TIOpOIoW 1 pyJIOH. MAIIUIO U3 PA3JIMYHbIX TEKCTOB
Atmocdepa 3emin. 1/2 0/0 1/2 P
Kueaa npupooa
YHUKaIbHOCTD IUIAaHETHl 3eMiIsl. Y CIIOBHS JIJis CYIIECTBOBA-
" FUT CYI 1/3 0,5/2 0,5/1 Haxoaut u usBiexaeT nHpop-
HUS KU3HU Ha 3emiie. CBOMCTBA JKUBBIX OPraHU3MOB.
" MAaIIMIO U3 Pa3IUIHBIX TEKCTOB
[IpoBenenne pyoeKHOM aTTeCTaNH 2 0 2
Hroro 8/18 1/6 7/12
6 k1ace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuxa | IlaanupyeMblii 00pa3oBaTeib-
1/2 yaca B HeJeJI10 HbIIl pe3yJibTaT
Cmpoenue seuiecmea
Teno u BemecTBo. opma, 00BEM, IIIOTHOCTD. 0/1 0/0 0/1 [IpuMenser HHopMAIIIO, 13
Macca. 3mepenre Macchl Tei1. EIUHHUIIBI MacChl 0/1 0/0 0/1 pav PMAIHo,
Crpoenue BemecTBa. ATOMBI M MOJICKYIbL. Moaenu BICHCHHYIO W3 TCKCTa, JUTA pe-
p ' YL 1/2 0,5/0,5 0,5/1,5 IICHUSI Pa3HOTO PoJia MpodiIeM
aToMa.
Tennogvie senenusn
Tennossie siBnenus. TennoBoe pacuiupenue Ten. Mc- 12 05/0.5 15/0.5 [Tpumensier undopMalrio, u3-
MOJIb30BAHKE SBJICHUS TETJIOBOTO PACIIUPEHHUS IS U3- T T BIICUEHHYIO M3 TEKCTa, Ui pe-
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MEPCHHSI TeMITePATYPHI. [ICHHSI PA3HOTO poJia PoodIeM
[TnaBnenue u oTBepAeBanue. cnapeHre u KOHIEHCa-
PA P A 0/2 0/0,5 0/1,5
nus. Kumnenue.
3emnsn, Conneunas cucmema u Becenennas
IIpencrasnaenus o BeeaeHHOI. 1/2 0,5/0,5 0,5/1,5
» [Tpumensier napopManuio, N3-
Mogens CosiHeuHOM cuctembl. 3ydyenue u uccienoBa- BIICUEHH W3 TeKCTa, SIS Pe-
uue Jlynsl. MccnenoBanus Oavkaiimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 yro ’ P
HIEHUSI PA3HOTO pojia mpodIemM
ca, BeHepsl.
Kueaa npupooa
I{apcTBa >XHMBO IPHPOTBI 2/4 0,5/2 1,5/2 [Tpumensier nabOpMaNHIO, U3-
. BJICYEHH W3 TEKCTAa, I pe-
[IpoBenenue pyOexxHON aTTecTanuu 2 0 2 Yo 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
MonekynspHOe CTpOECHHE TBEPABIX TN, KUIKOCTEH 1 AHaJIM3UPYET U UHTETPUPYET
ra3zoB. [{uddy3us B razax, )KUIKOCTAX U TBEPABIX TEIaX 1/3 0/1 1/2 uHpOpMAaITUIO 1T TPUHATHUS
pelieHus
Mexanuueckue aenenusn. Cunvt u 08usrcenue
Mexanuyeckoe IBHxKeHue. [ uapoycunurennb AHanM3UpyeT U UHTErpUpyeT
1/3 0/1 1/2 UHGOPMALIHIO TS TIPUHATHS
pelieHus
3emns u Muposoil oKean
3emisi. AtmocdepHblie siBneHus. MupoBoi okean. JlaB-
AHaNMM3UpPYeT U UHTETPUPYET
JIEHWE BOJIbI B MOPSX M OKeaHaX. McciaenoBanue qHa Mo- 1/3 0/1 1/2
. UHGOPMALIUIO TS IPUHATHS
peil 1 OKeaHOB. CLLICHILS
HccnenoBanue Mopeit u okeaHoB. MapuaHCKas BIIaJIMHA 1/3 0/1 1/2 p
Yenosek u 300posve
Pu3nyeCKUe yIpaxHEHUs 1/2 0,5/0,5 0,5/1,5 AHanu3uUpyeT U NHTErPUPYET
®uU3HO0rKs U MPaBUIbHOE TUTAaHUE 1/2 0/0,5 1/1,5 uHGOPMALINIO TS PUHATHS
[IpoBenenue pyOexxHOI aTTecTanuu 2 0 2 peueHus

37




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 ceolicmeda euiecmas
1. DJEeKTPUYECKHUE SIBICHUSI. 1/2 0,5/1 0,5/1 [TpuHuMaeT penieHne Ha oc-
2. XUMHYECKUE MPOIIECChl. DICKTPOIIH3. 1/2 0,5/0,5 0,5/1,5 HOBE OIICHKH ¥ WHTEPIIpeTa-
3. DNEKTPOMArHUTHBIE SBJICHHUS. 1/2 0/0,5 1/1,5 IUU UHPOpMAITUU
4. [Tpon3BOICTBO M UCIOJIL30BAHUE DIIEKTPOIHEPTHUH. 1/3 0/0,5 1/2,5
IKonozua 3emau
5. I'mobanbHOE MOTEIIEHHE 0/2 0/0 0/2 [TpuHUMaeT pereHne Ha 0c-
6. [TapuukoBBIit 2P PeKT: NEHCTBUTETHHOCTD UITH BBIMBICEN? 1/2 0/0.5 11,5 HOBE OLIEHKHW W MHTEPIIpPETA-
MU UHGOpMaIUu
Yenoeek u 300posve
7. Buytpennsis cpena opranu3ma. Kposs. 0,5/2 0/0,5 0,5/1,5 [TpuHUMaeET perieHne Ha 0C-
8. Memuiaa copra 0,5/1 0/0 0,5/1 HOBE OIICHKH U MHTEpPIIPETa-
[IpoBenenne pyoeKHOM aTTeCTANH 2 0 2 U UHPOpMaIUU
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 euiecma
Mertamnel. Koppo3us MeTamuios. 3amura oT KOppo3uHu. OnenuBaet HHGOPMAIHUIO U
1. VYriepoa Kak 0CHOBa OpraHUYECKOM KU3HU. Y TJIEKUCIIBIN 1/2 0/0,5 1/1,5 MPUHUMAET PEIIEHUE B YCIIO-
ra3 BUSIX HEOTIPEICIEHHOCTH H
EctectBenHas pamuoaktuBHOCTh. [IpeoOpazoBaHue MHOT03aJJaYHOCTH
BHYTPEHHEH SHEPTUH aTOMHBIX SIJIEP B TETUIOBYIO H JJICK-
2. TPUUYECKYIO DHEPTHI0. ATOMHBIE CUJIOBBIE YCTAHOBKH U 1/2 0/0,5 1/1,5
ux ucnonb3oBanue. [locneacTBust paanaioOHHOTO 00Ty-
YCHUS
3. DBOMIOLHUS 3BE3] 1/2 0/0,5 1/1,5
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JKonocuueckue cucmemol

DKOCHCTEMA KaK CaMOOPTaHU3YIOMIasiCs CHCTEMa Opra-
HU3MOB 1 (DPU3UYECKOM Cpeibl UX OOUTAHMSI U B3aUMO- 1/3 0,5/0,5 0,5/2,5

. OnenuBaet nHpOPMAIHIIO U
nevictBusi. [IOTOKM BelIecTBa M YHEPTUU B SKOCHCTEME

NPUHUMAET PELICHUE B YCIIO-
BUAX HEOIIPEIEIIEHHOCTH U

0,5/3 0/0,5 0,5/2,5 MHOT033a1a4HOCTH

['unoTe3bl BO3HUKHOBEHUSI )KU3HU. PazBurue npeacras-
JICHUM O MPOUCXOKJICHUH KU3HU HA 3emiie. DphI IPEB-
HEWIIEeH U ApEeBHEN )KU3HU. Pa3BuTHE )KU3HU B ME3030€ U
KaifHO30€. AHTPOIIOTEHHOE BO3/IeliCTBHE Ha Onocdepy.

Hacneocmeennocmos duonozuueckux o6vekmos. Yenosek u 300posve

3aKOHOMepHOCTI/I N3MCHYHNBOCTHU: MOI[I/I(i)I/IKaHI/IOHHaSI n

MyTalMmoHHask U3MEHUYUBOCTU. OCHOBHBIE METO/IbI CEJICK- 1/2 0/0.5 115 OrennBaeT HHPOPMAIHIO U
IIUW PACTEHUH, )KUBOTHBIX H MUKPOOPTraHU3MOB. | eHHas ’ ’ IPUHIMAET PELICHHE B yCIIO-
WHXCHEPHSL. BHSIX HEOTIPEACIEHHOCTH 1
3)10pOBBe YCJIOBEKa. 0,5/2 0/0 0,5/2 MHOT'03aJa4YHOCTH
[IpoBenenne pyoeKHOM aTTeCTAINH 2 0 2
Hroro 8/18 0,5/3 7,5/15
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DOCKTUPOBAHUE NOCTHIKCHUS IIJIAHUPYEMBIX 06pa30B3TeJ’IBHBIX pPe3yJbTaToB yqeﬁnoro Kypca ¢ 5 mo 9 xaaccel

YpoBHU

1Ho°pP

TunoBble 331241

NHcTpyMeHTBHI H CpeAcTBa

5 knacc
YpoBeHb y3HaBaHHUs
U IIOHUMaHUuA

Yuum eocnpunu-
Mame U 00BACHAMD

Haxoaut 1 u3Bieka-
eT nH(pOPMAIIHIO U3
Pa3IUYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €r0 UCTOYHUK. OOOCHOBATH CBOE MHEHHUE.
Bb1enuTh OCHOBHYIO MBIC/Ib B TEKCT, PE3IOMUPOBATH €r0 UEHO.
HpeIUIO)KI/ITI) WA OOBSICHUTE 3aroJjJIOBOK, Ha3BaHHUEC TCKCTA.
OTBEeTUTH Ha BOITPOCHI CJIOBAMMH TCKCTA. CocTaBHUTb BOITPOCHI I10
TEKCTY.

IIponomKuTh NpeIoKEeHNe CI0BAMU U3 TEKCTa.

TekcTbl (y4eOHbIH, Xy/107KECTBEH-
HBIW, HAYYHO-TIOMYJISIPHBIN, My0-
JULHACTAYECKHM; ITOBECTBOBA-
TEJIbHBIH, ONMKUCATEbHEIN, 00bsIC-
HUTEbHBIN; MEAUINHBIN).

ITo conep>kaHnIO TEKCTHI TOJKHBI

ungopmayuro OmnpenenuTh Ha3HAYEHUE TEKCTA, MPUBECTH NPUMEPHI KU3HEHHBIX | OBITH MaTeMaTHYECKHE, €CTe-
CUTyallui, B KOTOPbIX MOKHO U HYXXHO HCIIOJIb30BaTh MH(POpPMa- | CTBEHHO-HAay4YHbI€, ((MHAHCOBBIE.
LIMIO U3 TEKCTA. O0béM: He Oosiee OHOM CTpaHU-
IbI.
6 Kmacc [Ipumensier unHbOp- | ChopmynupoBaTs MpobIEMy, ONMUCaHHYIO B Tekcre. Onpenenuts | 3adauu (MpoOIeMHbBIC, CUTYyaIlH-

YpoBeHb MOHUMa-
HHUA U IPUMCHCHUA

Yuum oymamo u

MallMio, M3BJICUYCH-
HYIO W3 TEKCTa, JUIst
pelieHuss  pa3HoTo
pona mpobiieM

KOHTEKCT.

Boigenuts nHopmanuio, KoTopast UMEeT IPUHLIUIHAIBHOE 3HaUe-
HUE JJIsl pereHus TpoOIeMBbl.

OTpa3uTh onMcaHHbIE B TEKCTE (DAKThl U OTHOLIEHHS MEXTYy HUMU

OHHBIE, MPAKTHUKO-
OPHUEHTUPOBAHHBIC, OTKPHITOTO
THTIA, KOHTEKCTHBIE).
[Tpo6nemMHO-TT03HABATEIBHBIE 3a-

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

W3 mpemnoxeHHbIX BapHaHTOB BBHIOpATh BO3MOXKHBIC IYTH U CHO- | [ paguyeckasn Haznsionocmey.
COOBI perIeHus! MPOOJICMBI. rpad-cxeMbl, KJIacTePbl, TAOJIHUIIHI,
BceraBuTh mpomylieHHYH0 B TeKCTe HHGOPMAIMIO W3 TaONHIBL, | TUArpaMMBbl, HHTEIUICKT-KapThI.
rpag-cxXeMbl, TUarpaMMal. H306pazumenvHas Ha2isaoHOCMb:
[IpuBecT mpUMeEpsl >KU3HEHHBIX CHUTYallMid, B KOTOPBIX MOTYT | HJUTFOCTPAIlUH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIC ITYTH U CIIOCOOBI pelIeHHs IPo- | [lamsamku ¢ anropuTMaMu perie-
OJIEMBL. HUSA 3a7a4, Tpo0semM, 3aaHui
ITocTpouTh aNroOpuTM pereH s MpooIEeMbl IO JAHHOMY YCIIOBHIO.

7 knacc AnHanmu3upyer U UH- | BblIenuTh cocraBHbIe 4YacTH B TpejcTaBieHHOW wuH(opMaruu | TekcTsl, 3a1a4u, CUTyaluu

YpoBeHb aHanM3a U | TerpupyeT uHQop- (Texcte, 3amaue, mpolieMe), yCTaHOBUTh MEXAY HUMU B3aUMOCBS- | 3adauu (IpoOIeMHbIe, CUTYallH-
CHHTE32 MAIHIO JUTS IPHHS- | 3H. OHHBIE, IPAKTUKO-

Yuum ananuzupo-
eamu u uUHmepnpe-
mupoeamu npooie-

Mbl

THUA pCHICHUA

CdopmynupoBarh npobsieMy Ha OCHOBE aHaIU3a MpeJICTaBICHHON
cutryauuu. OnpenenuTs KOHTEKCT MPOOJIEMHON CUTYaLlUH.
Omnpenenuth 007acTh 3HAHUM, HEOOXOMUMYIO Ui PELICHHs JaH-
HOM poOIeMBI.

IIpeobpazoBath HHGOPMALIMIO U3 OJHOM 3HAKOBOM CHCTEMBI B ApY-

OpPUEHTHPOBAHHBIE, OTKPBITOTO
TUIIA, KOHTEKCTHBIE).
[Tpo6nemMHO-TI03HABATENbHBIE 3a-
O0aHusl.

I'paghuueckasn naznsionocmo:
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r'yto (TEKCT B CXeMY, TaOIHUIly, KapTy U Ha000pOT).

CocTaBUTh aHHOTALIMIO, PEKIaMy, IPE3CHTALHIO.

[Ipemioxxute BapuaHThl peuieHus: MpoOiIeMbl, 000CHOBATh UX pe-
3YJIbTAaTUBHOCTDH C MOMOIBIO KOHKPETHOTO MPEAMETHOT'O 3HAHU .
[IpuBecT mpuMeEpBI JKU3HEHHBIX CUTYyalui, B KOTOPBIX OIIBIT pe-
MICHHUS HJAaHHBIX HpO6JIeM [I03BOJIUTH OBITH YCIICIIHBIM, PE3yJibTa-
THUBHBIM.

CoCTaBHTH aNTOPUTM pEIICHUs MPOOIIEM JaHHOTO Ki1acca.

CI[eHaTI) AHAJIUTUYCCKUEC BBIBO/IbI.

rpag-cxembl, KIacTephl, TAOIUIIBI,
JarpaMMbl, HHTEJUIEKT-KapThl.
H300pazumenvuas Ha2nsi0HOCMb.
WLTIOCTPAINH, PUCYHKH.
llamamku ¢ anropuTMamu pelie-
HUS

8 KJacc
YpOBEHB OIIEHKH B
paMKax IIpeaIMeTHO-
T'0 CONEp>KaHUs

Yuum oyerusamos u

[IpuHnMaer  pemre-
HUE Ha  OCHOBE
OIICHKH U MHTEpIpe-
Taluu UHPOpMaIIH

OueHuTh KayecTBO MPEACTABICHHON MHGOpMalUU Uil pELICHUS
JMYHBIX, MECTHBIX, HAIIUOHAJIBHBIX, ITI00ATBHBIX MPOOIEMBI.
[IpennoxuTh MyTH U ciocoObl perieHns 0003HaYeHHBIX TPOOIIEM.
CrporHo3upoBath (MPEANOJIOXKUTh) BO3MOXKHBIE TOCIEICTBUS
MPEJI0KEHHBIX TEUCTBUIM.

OueHuTh NpeIokKeHHbIE TYTH U CIIOCOObI PelIeHus PoOiieM, BbI-

TekcTsl, 3a1a4u, CUTyaluu
Kapmur: MonenbHbIE, TEXHOJIOTH-
YECKUE, MEHTAJIbHBIE, JOPOKHBIE

NPUHUMAMb peule- Opatb 1 000cHOBaTH Hanboee YPPeKTUBHBIC.
HUsl Co3math OpPOXHYIO (MOJIICNBHYIO, TEXHOJOTHYECKYIO) KapTy pe-
IEHUS TPOOTIEMBI.
9 kmacc OnenuBaer uHbpop- | ChopmynupoBarh mpodiaemy (IpoOieMbl) Ha OCHOBE aHajdu3a CU- | THUMWYHBIC 3a7a49u (3a1aHUs) Me-

YpoBeHB OIIEHKH B

pamKax MeTarpe-

METHOTO CoJiepkKa-
HUs

Yyum oeticmeosamo

Ml U MpPUHUMA-
€T pellIeHue B YCIo-
BUAX HEOMPEAEIEH-
HOCTM W MHOI03a-
JTAa9HOCTH

TyaIuH.

Bbiienute rpaHuUYHBIC YCIOBHUS HEONPEACIEHHOCTH MHOT03a/1a4-
HOCTHU yKa3aHHOU MPOOIEMBI.

Oto0Opath (Ha3BaTh) HEOOXOIUMBIC pecypchl (3HAHUS) AJIA pelie-
HUS TPOOJIEMBI.

BriOpath 23 dheKTUBHBIE TTyTH U CITOCOOBI PEIICHHS MPOOJIEMBI.
O06ocHoBaTh cBOW BbIOOp. JloKa3aTh pe3yIbTaTUBHOCTh U IEJIECO-
00pa3HOCTh BEIOPAHHBIX CIIOCOOOB JCSATEIBHOCTH.

TaNpeIMETHOTO M MPAKTUIECCKOTO
xapakrepa.

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

KomiIiekcHbie KOHTEKCTHEIE 3a-
naun (PISA)
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MeToauueckue MaTepuaJbl
K MPOBEACHUIO 3aHSATHH IO MOAYJH0 «OCHOBBI CCTCCTBeHHO-Hay‘lHOﬁ IrpaMmoOTHOCTH»

5 kJjace

Tema 1. 38yKosbie agieHus. 36YKU HCUBOU U HEHCUBOU NPUPOODL.
Cnovtuiumsle u Hec1blUIUMbLE 36YKU

Texcmot 0152 umenusn

1. 3ByK — 3T0 OOBEKTUBHO CYILECTBYIOIIEE B MPUPOAE (PU3UUECKOE SBJICHUE, BHI3HIBAEMOE
MEXaHUYECKUMHU KOJICOAHUSIMH KaKOTO-JIMOO YIpyroro Tena (Tyro HATSHYTOW CTPYHBI WIIA
MEMOpaHBI, TOJIOCOBBIX CBSI30K, METAJUTMUECKON HMIIM JIEPEBSIHHOW TUTACTHHBI, BO3AYIIHOTO CTOJI0A,
3aITOJHSIOIIETO KOPITYC TYXOBBIX HHCTPYMEHTOB U T.I1.), B pe3yJbTaTe 4ero o0pa3yroTcst 3ByKOBEBIE
BOJIHBI, BOCITIPHHIMAEMEBIE YXOM U TIpeoOpa3yeMble B HEM B HEPBHBIC UMITYJIbCHI.

2. B My3BIKaIbHOM TEOPUH 3BYK — 3TO (PU3MUECKOE SBIICHUE, BHI3IBAEMOE MEXaHHUECKUMU
KOJICOAHUSIMH KakKoro-JIu0o yIpyroro tena (HampuMep, HATIHYTOW CTPYHBI THTaphl), U B
pe3ysbTaTe 3TUX MEXaHHYSCKUX KOJICOaHHM 00pa3yroTCs 3BYKOBBIC BOJIHBI, OHH BOCTIPHHUMAIOTCS
YXOM | TPeo0pa3yroTcs B yX€ B HEPBHBIC UMITYJILCHI.

3. B HayyHOM 3HaHWUW 3BYK paccMaTpUBaeTCsS Kak KOJeOaHUs YacTHI] B YIPYTHX cpelax,
pacmpocTpaHsroniecss B (GopmMe TpOIOIBHBIX BOJH, YacTOTa KOTOPBIX JISKHUT B TIpejaesiax,
BOCIIPUHUMAEMBIX YEJIOBEUECKUM YXOM, T.€. B cpeareM oT 16 g0 20000 I'ry (1 I'm — 1 xonebanue B
CEKYH]TY).

4. 3ByK TOPOXKITAETCS MEXaHMYECKHMMHU KoyieOaHusMHu. OIHAKO i TOro, 4YTOOBI 3TH
KOoJIeOaHUsl CTalld CIBIIIHBI, OHU JIOJDKHBI TPOMCXOIUTh B KaKOW-HUOYIL cpefe: BO3AyXe,
YKUJKOCTH WM TBEpJOM Tele. biaromaps cpeze 3ByK KojaeOaHHl MOXKET JOCTUYD yXa CIIYIIATelIs.
Konebanuss Moryr OBITH NPaBUIBHBIMH, TO €CTh, APYTMMH CJIOBaMH, OOBEKT CO3JacT B Cpele
BOJIHBI, CIIEAYIOIIHE Yepe3 CTPOTO OMpENEICHHBIC BPEMEHHBIC MPOMEXYTKH. B 3TOM ciydae
pe3ynbTaTOM SIBIIACTCS MENOAWYHBIA 3BYK. OJHaKo, €clii KoJieOaHWS HENpPaBHIIbHBIC, TO HUX
BO3JICHCTBUE HA HaIIM YIIM JOCTaBIsEeT rOpa3fo MEHbIE YIOBOJBCTBUSA. 3BYK, SBISIOLIUNCS
Pe3yNbTaToOM HOA0OHBIX KOJIeOaHuA, Ha3pIBaeTCs yMoM e,

5. 3ByKOM Ha3bIBAIOTCA MEXaHUYECKHE KoyeOaHUs BO3yXa, BOCIPHHUMAEMble OpraHaMu
cinyxa. Bo3nyx BuOpupyer - ObICTpO KOJIeONeTCsl B3aj-BIepen - MPH JBUKEHUH B HEM JIHOOOTO
obwvekta. Hampumep, ynmapsii B OyOeH, MbI 3acTaBiisieM BHOPUPOBATH TYrO HATAHYTYIO KOXY,
KoJiebaHusl KOTOpPOU MepefaroTcsi MOJIeKylaM Bo3lyXa. B Bo3ayxe BO3HUKAIOT 3BYKOBHIE BOJIHBI,

CIBIIIMMBbIE HamMu. Benmuuna 3BYKOBBIX BOJIH NOAAACTCA HU3MCPCHHUIO — YEM OOJIBIlIE OHH IO

16 [To matepuanam JleTckoil sHIMKIONEAUH https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo mepe ynaneHus or 00beKTa 3By4aHUs] BOJHBI TEPSIOT CBOIO CHILY,
TI03TOMY MBI TLIOXO CIIBIIMM 3BYKH HA GOJIBIIOM PACCTOSHHH ',

6. 3Byk — (usuueckoe sBIICHHE, MNPEACTABIAIOIICE COOOH paclpoCTpaHEHHE B BHUJE
YIIPYrUX BOJIH MEXaHUYECKMX KoNnebaHuil B TBEPIOH, KUIKOH 1M ra3006pasHoii cpene’®.

3aoanus:

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

2. OObBsicHHTE, KaKas TI1aBHAS MBICIb 00BEIUHACT 9TH (PparMeHThI TEKCTa.

3. HazoBure, 4TO HOBOTO BBHI Y3HAIIU U3 TEKCTA.

4. HaiimuTe B KaXJIOM (parMeHTe TEKCTa OOIIUe CI0Ba, KOTOPHIE XapaKTepHU3yIoT (pusmnue-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHHE OOILIEMY TEKCTY.

6. ChopmynupyiiTe BOMPOCH K OOIIEMYy TEKCTy, KOTOpble HauMHAIOTCSA cioBaMu: «UTo?
I'ne? Kak?»

7. Haiigute B TeKcTe XapaKTEPUCTUKH MPABUIBHOTO U HEMPABUIHHOTO 3BYKA.

8. BeimenuTe B KaKJI0OM (parMeHTE TEKCTa KIIFOUEBOE CIIOBO, XapaKTEPU3YIOIIEe 3BYK.

9. Omnpenenure Ha3HAUSHHE MTPECTABICHHON HH()OPMAIIHH.

Tema 2. IlIym u e2o 6030eiicmeue Ha 4el068eKa

Texcm 0n1a umenus

3ByK (3BYKOBasi BOJIHA) — 3TO BOSHMKHOBEHHUE M PaCIpOCTpaHEHUE KoJieOaHUN B KaKOM-JIHOO
BEIECTBE, Oyab TO BO3IYyX, XKUAKOCTh WU TBeproe Tteno. Ecnu Obl Ha JlyHe OblnM KuBBIE
CyIIeCTBa, CIyX MM HE MoHaAo0mics Obl, Tak Kak Ha JlyHe HeT armocdepsl, a B 0€3BO3IyITHOM
MIPOCTPAHCTBE 3BYK HE PACIIPOCTPAHAETCA.

W3nyyatoT 3BYyKOBBIE BOJIHBI KOJEOMIOIIMECS TeNa: CTPyHa, KaMepTOH (eclu MO0 HUM
yIAAapUTh), TOJIOCOBBIE CBSI3KU YEJIOBEKA U KUBOTHBIX, KPbLUIbSI HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTEpHU3yeTCs 4acTOTOM W JUIMHOW BoiHBL. Korga moj Bammm yxom
3YOUT KOMap, BBl CIIBIIIMTE 3BYKH BBICOKOM YaCTOTHI, @ KOTAA T'YIUT LIMEJb, TO CIBIIIMTE 3BYKH
HU3KOH 4acCTOTHI.

lonocoBoil ammapar 4ejoBeka, Kak W JIOOOW HCTOYHHMK 3ByKa, IEpeAacT JSHEPrHi0 B
OKpPYKaIOIIyI0 Cpelly, HO 3Ta 2Heprusi odeHb mana. [IpencraBsre cebe, YTO BBl HA CTAIUOHE, IJIE
onHOBpeMeHHO roBopsAT W kpuyar 10000 uernoBek. M ecnu mpeBpaTuTh MOTOK DHEPTUHU ITUX
roJOCOB B JJIEKTPUYECKYIO, TO €€ eBa XBaTUT Ha JIaMIIOYKYy MAaJ€HbKOTO JJIEKTPUYECKOTO

(I)OHapI/IKa. I[J'IH YCUJICHUA ¢1a00T0 YeI0OBEYSCKOIro royoca NMPpUXOAUTCA NNPUAYMBIBATH PA3JIMYHLBIC

17 111. Kounonu «bonpiias sunmknonenust [konsaukay. M.:Machaon, 2018, 256 c.
18 LTI Tonsmuna. 3Byk // ®usndeckas sHmMKIonenns : [B 5 1.] / T pen. A. M. TIpoxopos. M.: CoBeTcKast SHIMKIIO-
nequs (1. 1—2); Bombinas Poccuiickas sumuknoneaus (tr. 3—75), 1988—1999.
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ycrpoiictBa. OOHUM U3 JIPEBHEMIIUX TAKUX YCTPOMCTB siBisieTcss pynop. Celidac HCIIONB3YIOT
COBPEMEHHBIE aKyCTUYECKHE YCTPOUCTBA.

JlaBaiiTe ompenenuM, 4To Takoe IIyM, U y3HAeM KakK MOXKHO OoJibiie 00 3ToM (hU3HuecKoM
sBiieHuU. Ha OBITOBOM ypOBHE IITyM — 3TO 3BYK, HE HECYIIUU mose3Hoi nHpopmanuu. [ mrodoro
¢u3MKa mMyM — 3TO KOJIeOATENBHBIA MPOIECC. 3aMep YPOBHS IIyMa H3MEPSETCS CICHUATbHBIMU
npubopamu — t1rymoMepamu. COBPEMEHHBIM TEXHOJIOTHYHBIM MHD COJIEPKHUT MHOMKECTBO
HMCTOYHUKOB IIIyMa. DTO: Pa3jM4HbIe BUIbl TPAHCIIOPTA, 3BYKH PAOOTHI KaKUX JTUOO YCTPOMCTB WIIH
o0opynoBaHus, 3BYKOBas ammaparypa W Tak Jajiee. BoT BapuaHTBI pacmpeneicHHs IIYMOB TIO
MPUPOJIC BO3HUKHOBCHHS: MEXaHMYECKHE — 3BYKH, BO3HUKAIOIIME TPU padoTe pa3IuIHBIX
MEXaHU3MOB; a’poauHamuueckue. Croga BXOIAT IIYMbI, BO3HHUKAIOIIWE TPU B3JIETE CaMOJIETA;
TUAPABIWYECKHE. OTHU IIYMbl MBI CIBIIIMM TPU HEUCHPABHOCTSIX B POJHON BOJOMPOBOIHOM
CHUCTEME: PE3KHH TMepernaj JaBleHHWs B CHUCTEME MOXET BbI3BaTh THAPOYAAP, KOTOPBIM
BOCIIPUHUMAETCSl KaK PE3KUM, HEMPUSTHBIA IIyM; SJIEKTpOMarHUTHbIC. Bo3HuUKawT mpu padote
YCTPOMCTB M TIPUCTIO COOJICHUH.

Ox0 — (¢u3MYecKkoe sSBIEHHWE, KOTOPOE 3aKIYaeTCsl B TPUHATHW HaOIIOmaTenemM
OTPAKEHHOM OT NPENATCTBUHA BOJHBL JXO — 3TO TO K€ CaMO€ OTPAKEHHE, TOJIBKO B 3€pKalie
OTpa)KaeTcs CBET, a B cliyyae dXa — 3ByK. JIF000e MpemsTCTBHE MOXKET CTaTh OTpakarejaeM Jist
3ByKa. UeM pe3de, OTphIBUCTEE 3BYK, TEM 3X0 OT4éTiMBee. Jlydine Bcero BhI3BAaTh HXO XJIOMIAHHEM B
nagomr. HU3KkHil My>KCKOM ToJI0C OTpakaeTcs MII0X0, @ BBICOKUM roJIOC 1aeT OTYETIIMBOE HXO.

3aoanus:

1. Ha3oBHUTE MCTOYHHMKHU 3ByKa, YIIOMSHYTBIC B TEKCTE, B TOM IMOPSJIKE, B KAKOM OHU B HEM
BCTPEUAIOTCA.

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

3. JlaiTe Ha3BaHUE OMBITY MO (PU3UKE MO €ro ONMUCaHUI0. [IpoBEANTE STOT OIIBIT.

Bo3bMHTE TOHKOCTEHHBIN CTCKJISIHHBIM OOKaJl HA HOXKKE. XOPOIIIO BBIMOWTE PYKH C MBIJIOM.
3arem, cierka HaMOYUB YUCTOM BOJIOM MAaJbIbl MPaBOMl PyKH, MOCTaBbTE€ OOKall Ha CTOJ, a JIEBOM
PYKOM KpEemKo JEp:KUTE €ro 3a HOXKKY. YKa3aTelbHBIM MallblleM MPaBOH PyKHM HAYHUTE BKPYTOBYIO
BOJIUTH MO Kparo Ookana. Uepe3 HECKOJIBKO CEKYH] BbI YCIBIIIUTE MEJIOANYHBIN 3ByK. 3BYK HE OyIeT
MPEeKpaIaThCsl, TOKa BbI BOJUTE MalblieM O Kparo Ookana. Eciu 370 y Bac ycrenrHo noay4uioch,
HaselTe B OOKal YHCTYIO BOAY, HEMHOTO HE JTOXOJS JI0 Kpasi, U MPOAOJDKANTE BOJUTH MaiblieM. Bel
YCIBIIIUTE 3BYK HAMHOTO HIKE TOTO, KOTOPBINA Obl1 6e3 Bojbl. [Ipomomxkas KpyroBble ABIKEHUS
najnblleM, MOCMOTPUTE Ha TOBEPXHOCTh BOAbl. Ha Helt oOpa3oBanuch MaleHbKHE BONHBL OHHU
MIPOU3OIIIN OT KOJEOMIOIMUXCS, 3BYYalUX CTEHOK Ookana. Termepb HaYHHUTE MOCTEINEHHO YNASATh

BOAY MAJICHBKUMHU NOPHUSAMU. 3By1< NOCTCIICHHO INOBBIIIACTCA, U CaMBblIil BEICOKHI 6yz[eT Yy OyCcTOro
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CTaKaHa.

4. Ilpountaiite oTppiBOK u3 cka3ku Jx. Pomapn «J[)KeIbCOMUHO B CTpaHE JIKELOBY.
Bo3moxHO 1 Takoe B eicTBUTEIbHOCTH? OTBETHTE HA BOIIPOC CIOBAMU U3 TEKCTA JIJISl YTCHHUSL.

...On Habpan noanyio epyob 6030yxa, Kak 3mo 0eiarm 0001a3bl neped NOSPyliCeHUem 6
800Y, CLONCUIL PYKU PYNOPOM, UX KO PMY, Ymodbl 36K OECRpensimcmeeHHO NOulel 8 HYHCHOM emy
HanpaeneHuu, u npouzumenvHo Kpukuyli. byov na Mapce u na Benepe ocumenu, obnaoarowue
CIIYXOM, OHU, 8EPOAMHO, yCAblulanu Ovl 2onoc [lcenvcomuno. JJocmamouno eam ckazamoe, 4Ymo
30aHUe NOWAMHYIOCh, CIOBHO NPOHECCs YUKIOH. Yepenuybl ¢ Kpbluiu U neyHol mpyobl CMblLIO0, KaK
NYWUHKY. 3ameM, HAYUHAsSl C 6EPXHE20 IMAadHiCd, CMeHbl HAKPEHUIUCH, 3A0POANCATU U CO CIMPAUIHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOHASL PO8 U PA30pbI32UEas 800y 8 PA3HbIE CHOPOHDL... »

Tema 3. Booa. Ynukanvnocms 600ul

Texcm Ona umenus

OxkeaH, MOKPHIBAIOUINI OYTH BCIO Hally IJIAHETY, — 3TO Boja. Tyuu, obinaka, TyMaHbl — 3TO
TOXE BoJa. beckpailHue JeasHbIe MPOCTOPbl APKTUKA U AHTAapKTHIBI, CHETOBBIE BEPIIUHBI TOP —
3TO TOke BoAa. Boja — camoe yaMBUTEIBHOE BEIIECTBO HA CBETE.

Cynute camu.

Bce Tenma mpu HarpeBaHUM pacIIMPSIIOTCS, IIPH OXJIAXKIECHUU — CKuUMaroTcs. Bee, xpome
BOABL. bpoceTe TBEpABIN KyCOYEK CBHHIA B JKMIKUN CBMHEL, M OH YTOHET, TaK KaK OH IUIOTHEE
AKHJIKOTO, KaK U MOJaBIIsAIoNIee OONBIIMHCTBO ApYyrux BemecTB. A Boaa? TBepaas Boja — jel, UMeeT
IUIOTHOCTh MEHBUIE, MOATOMY JIBAMHBI CIHOKOMHO IUIBIBYT IO NOBEPXHOCTH pekH. Pacmimpenue
BOJBI IIPU OTBEPACBAHUH BBI3BIBACT PA3PYLICHUE TOPHBIX MOPOA. 3aTeKas IHEM B TPEILMHBI CKall,
BOJZIa HOYBIO 3aMEP3aeT U OTAECIAECT KYCKU MOPOJBI.

Bopna sBnsercst xopomnm TemionocureneM. [loatomy Temnsoe tedenue [onbperpum Biuser
Ha norogy B EBpone.

Bopa TpeOGyer orpoMHOro Kojau4ecTBa TEIUIOTHI Ul CBOEro ucmnapeHus. Bor nmodyemy tam,
IJie MHOTO BOJbI, JIaKe MO/ NAJAIIMMU JIydaMH COJIHIIA ObIBaeT HE O4eHb kapko. Eciu Obl He 3Ta
0COOEHHOCTb BOJIbI, TO OJIMH 3a JIPYTrUM BBICOXJIM Obl MEJIKHE BOJIOEMBI, J0XK/Ib UCHIApsICs Obl ele B
BO3JyXe

HenapoMm Boza — €IMHCTBEHHOE BEILECTBO, IOJYYMBIIEE OT YEJIOBEKA TAKOE MHOYKECTBO
umeH. TBepayro Boay UMEHYIOT JIbJIOM, I'PaJioM, CHEI'OM, BOJY B HJIKOM COCTOSTHUM — COOCTBEHHO
BOJIOH, pOCOH, JI0Xk/I€M, TYMAHOM, a B Ta3000pa3HOM — ITApOM.

YacTtuipl, U3 KOTOPBIX COCTOUT BOJA, PACIONIOKEHBI OIM3KO JIpYyr K Jpyry. Mexay HUMHU
JNEUCTBYIOT CWJIbI NPUTSHKEHUS M OTTaJIKMBaHMs. VIMEHHO M3-3a JEWCTBUS CUJI OTTAJIKMBAHMS BOJA

SBIIIETCA HeCXKMMaeMou. TakuMm e CBOMCTBOM O6ﬂaﬂaIOT APYTruec ;KUJKOCTH.
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3aoanusa:

1. [IpoBenute onbIT 10 onucaHuto: «I[loBeneHue ABYX Kareiby.

[ToarotoBbTE YISl 3TOrO OMBITA CTEKJISHHYIO TJIACTUHKY. XOpOIIO €€ BHIMOWTE MBLIOM U
Terion Bojoil. Korma oHa BBICOXHET, IPOTPUTE OAHY CTOPOHY BAaTKOM, CMOYEHHOU B OJEKOJIOHE.
Huuem noBepxHocTH He KacaTech, OEpUTE IIIACTUHKY TETEPh TOJIBKO 3a Kpasl.

Bo3sbmure kycouek miaakoi Oenoil Oymaru U HakarmaiTe Ha HEro CTeapuH CO CBEYM, YTOObI
Ha HEM IOJIyYHJIach POBHAS IJIOCKAs CTEAPUHOBAS IUIACTUHKA.

[Tonoxure psiioM CTEApUHOBYIO M CTEKJISIHHYIO IUIACTUHKU. KamHuTe W3 MUIETKH Ha
KOKIYI0 M3 HUX MO MaJEHbKOW Karuie BoJbl. Ha cTreapuHOBOM IUIACTUHKE MOJIYYUTCS MOJIyLIapHe
TUAMETPOM TPUMEPHO 3MM, a Ha CTEKJISHHOW IUIACTUHKE Kalljisi pacredercs. Temepb BO3bMHTE
CTEKJISIHHYIO IUIACTUHKY W HakJIOHUTE ee. Kamius yke M Tak pacTekiiach, a TElepb OHA MOTEYET
nanpine. [pyras ke karisi OygeT KaTaThCsli N0 CTE€apUHY IMPU HAKJIOHAX IUIACTUHKH B pPa3HBIC
CTOpPOHBI.

2. Ha ocHOBe yBUJICHHOTO C/IeJIaiiTe JIBa PUCYHKA: KAl Ha CTCKJITHHON TUTACTHHKE W KarlIs
Ha CTeapuHOBOW IiacTUHKE. OOBSICHUTE, YeM OTIMYAIOTCS JIBa PUCyHKa. Kakoil MOXHO crernarh
BBIBOJT?

3. HaiinmuTe 1 moq4epKHUTE JIMITHEE CIOBO B psiay. OObsSCHUTE CBOE pellleHre: TyMaH, HHEH,
o0ako, MblIb, TPaj, BOASHOMN map.

4. Bemonuute paboty mo onucanuto. [Ipunymaiite Ha3Banue s ombita. Jlaiite oTBeT Ha
BOIPOC, MPUBEACHHBINA B TEKCTE, BOCIOJIb30BABIINCH MPH HEOOXOAWMOCTH MHBIMU HCTOUYHUKAMU
nH(pOpMaITUH.

Haneiite 1o kpaeB BoAbl B cTakaH. HauHUTE OCTOPOKHO OMYCKAaTh B BOAY KOMEWUKH: JTydlle
BCETO0, €CJIM OHU OyIyT COCKalb3bIBaTh MO CTEHKE CTakaHa Ha JAHO. PaHO MM moO31HO BBl YBUIMTE,
YTO BOJIA «BBLJIE3AET» U3 CTAKaHA U HE MepeauBaeTcs yepe3 Kpai... [Ipomoinkaiite KugaTb MOHETHI.
CkoJtbKO MX OyJIeT BCEro B CTakaHe, I0Ka, HAaKOHEII, BOJla HE HA4HEeT MepeTekars yepe3 kpai? Kakoit

BBIBOJ MOXKHO CACJIATh U3 3TOI'O onniTa?

Tema 4. Yenekucnwiit 2az 6 npupooe u e2o 3HaveHue
Texker pj1st YTeHUs
JlaBaiiTe pacCMOTPUM CBOMCTBA BELIECTBA, C KOTOPHIM Ka)XbIH U3 HAC BCTPEYACTCS KaXKIbIi
J€Hb. OJTO yIIEKUCHBIH Ta3. B ra3oo0pa3HOM COCTOSHUM OH CYLIECTBYET HpU OOBIYHBIX
teMreparypaXx. OH COIEpKUTCA B BO3JYyXE, BBIAEIAETCS B IPOLECCE IbIXaHUS JKUBOTHBIX U
pacteHui. Ily3bIpbKy TMMOHAAA — TOT CaMbIH YITIEKUCIIBIN Ta3.
[Ipu MoBBIIEHHOM JABJIEHUHU ATOT a3 MPEBPALIAETCS B )KUIKOCTh (KHUJIKas yrekuciaora). B

MMHUILEBOM MPOMBIINIJICHHOCTH HCIIOJIB3YCTCSI KaK KOHCCPBAHT U o003Ha4yaeTCsd Ha YIIAaKOBKE TIOJ
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kosioM E 290, a Takke B KaUeCTBE pa3phIXJIUTEINS TeCTa.

[Ipu cunbHOM oxnaxkzaenuu (A0 MuHyc 78,5 rpamycoB lLlenbcusi) OH KpUCTaIU3yeTCs U
CTAHOBUTCSI TAaK HAa3bIBAEMBIM CYXUM JIbJIOM, KOTOPBIM IIMPOKO HCIOJNB3YETCSI B TOProBile AJIs
XPaHEHUs 3aMOPOKEHHBIX MPOIYKTOB B peprkepaTopax.

Vriekucplii ra3 He MEeT [BETa M 3araxa. B 0OBIYHBIX yCIOBHAX OH HE UMeeT U BKyca. OH
HE NOJ/IEP>)KUBAET TOPEHUE, TIO3TOMY €r0 UCHOJIb3YIOT B OTHETYIIUTENSAX.

VTIIeKucIblil ra3 COAEePIKUTCS B TIOJIE3HBIX HCKOTIAEMBIX: yIiie, He(pTH, Topde, U3BECTHSIKE.

OCHOBHBIMU HMCTOYHMKAMH YIJIEKUCIOIO ra3a, CBSI3aHHBIMU C JAEATEIbHOCTBHIO YEJIOBEK,
SIBIISIIOTCSA:

* TPOMBILUIEHHBIE BBIOPOCHI, CBA3aHHBIE C TPOLIECCAMU CTOPAHNUS;

*  aBTOMOOWJIbHBIN TPAaHCHOPT.

3aoanusa:

1. BeimonHuTe ONBIT, CHAeNaiiTe MW  3alUIIMTEe BBIBOJ, BOCHOJB30BABILIKUCH IpPU
HE0OXOTUMOCTH HHBIMHM HCTOYHUKaAMHU UH()OPMALINN |

3arnoNHUTe IUIACTUKOBYIO OYTBUIKY BOJOW JOBEPXYy M IUIOTHO 3aBUHTUTE MPOOKY.
[TonpoOyiiTe cxarb OyThuIKy. Temeph mompoOyiiTe ckaThb OyTBUIKY C ra3UpOBaHHON BOJOW WK
nuMOHazoM. UTo BbI 3aMevaeTe?

2. 3anoyiHUTE TAOIHILY:

Ha3ssanue Bemectsa I'ne ucnons3yercs

VIeKucnei rasz

Cyxoi nen

}KI/II[Kaﬂ YITICKUCIIOTA

Tema 5. 3emnsn, euympennee cmpoenue 3emnu. 3HAKOMCME0 ¢ MUHEPATIAMU, ZOPHOU
nopoooit u pyooil.

Texcmul 0151 umenus:

Texer 1

Bbl yxe MHOroe 3Haere o crpoeHuu BceneHHo, o JIBHWKeHUH TutaHeT BOKpyr CoJiHLa.
OpHOM K3 3TUX IJIAHET SIBIsieTCs 3eMils. 3eMiisd — TpeThd Iutanera oT CojHIa, HO U €AMHCTBEHHAS
noka miadera B CoJIHEUYHON cucTeMe M M3BECTHOW BceneHHo#, Ha KOTOPOW MPOKUBAET pa3BUTAS
¢dbopma xu3HU. MBI KUBEM Ha YHUKAIbHOMW IUIaHETE, TaK KaK Ha HEH €CTh BOJa. 3eMHbIC OKEaHBI
3aHMMarT npuMepHo 70% Bcell MOBEPXHOCTH, a B MIyOMHY yXoaaT Ha 4 kM. B kunkoit ¢opme
MpecHasi BoJia HAXOIUTCS B PeKax, o3epax U B (popme arMocdepHOro BOASHOTO Mapa,

3emuist MHOTOCTOMHA (pHC.1).

47



BHemHuii cnoil npeacTaBiieH
KOpoii. Ero 3amoiHs0T OKeaHn4eCcKue
OacceliHbl M KOHTHUHEHTHL. 3eMHas
Kopa 3aHumaer 5-75 kM. HaumbGonee
IJIOTHBIE  YacTU  OPSYyTCs  TOJ
KOHTUHEHTaMU, a TOHKHE — IO
oxeaHaMmH. Tenepp naBalTe H3Y4YHM
cocTaB 3eMJM 10 CJOSIM: Kopa,
MaHTUSI, SJIPO.
3emMHast Kopa  COJIEPXKHUT
TaKkue DJIEMEHTHl KakK: KHCJIOpPOJ
(47%), xpemuuii (27%), amomunuii (8%), Pucyrox 1
xene30 (5%), xkanbiuit (4%), u o 2% maruus, kanus U Harpus. OHa co3/1aHa B BUJIE TUTAHTCKHUX
IJIACTHH, KOTOPBIE JABUTAKOTCS MO XKUJIKOW MaHTHH. [lanee, TommuHoo B 2890 kM, pacmonaraercs
MaHTHus. OHa TIpeIcTaBlieHa CUITMKAaTHRIMY ITOPOJIaMH, OOTaThIMU Ha MarHui U JKeJeso.

Buyrpu 3emnu pacnionoxkeHo sapo. MHTepecHO, 4TO OHO COCTOMT M3 JBYX IOJOBUHOK:
BHyTpeHHee (TBepaoe) ¢ paguycoM B 1220 KM OKpY)KE€HO BHEIIHUM (KUAKOE — CILJIaB HUKENS U
xKenes3a) ¢ TOMMHO B 2180 kM.

[Tnomane noBepxunoctu 3emin cocrarmsier 510 072 000 kBagpaTHBIX KHIIOMETPOB. 13 Beeit
3TOM TwIomanu Toyibko 29,2% otBeneno Ha 3emuto, a 70,8% moOKpbITEI BOmOK. To ecTh, Ha
noBepxHOCTh oTBoAUTCS Jiniib 149 000 000 kBampaTHBIX KHJIOMETPOB.

Bnepsoie maccy 3emnu omnpenenuin motiaHackuii gokrop H. Moakenun B 1774 rony. Ilo
pe3yapTaraM BBIUMCICHUM, Macca IUIAHEeThl cocTaBuia 5,879 cekCTUIUIMOHOB TOHH. B Hacrosiee
BpeMsI 3TOT IOKAa3aTellb COCTABIIACT 5,976 CEKCTHILIMOHOB TOHH (Tipubnu3uTeasHo 6-1024 Kkr).

PaccmoTpum coctaB 3emMHON KOpbl. CaMblii HWKHUNM CJIOW 3€MHOM KOpPbI COCTOUT W3
0azasipTa. JTO TEMHO-CEphIi KaMeHb. BynkaHbl, n3Bepras JiaBy, BMECTe ¢ HEl BBIOpAcChIBAIOT Ha
MMOBEPXHOCTh UMEHHO 0a3ajbT.

Crnenyromuii cioit — rpaHuT. ITO TBepHas ropHasi 3epHHUCTasi MOPOJa, COCTOUT U3 KBaplia,
TIOJIEBOTO IITAaTa U CltoAbl. ['paHUTHBIN CI0M UMeeTcs TOJNBKO B TOW YacTH 3€MHOM KOPBI, KOTOpas
HaxoJuTcs o Matepukamu. [log MOpCKUM AHOM €10 TPAaHUTA HET.

Crnenyromuii cioil — ocagoyHble TOpHBIE MOopoabl. OHU CO3/AIOTCS MyTeM MpeoOpa3oBaHuUs
OpraHMuYeckux BemlecTB. Hampumep, kaMeHb M3BECTHSK OOpa3oBaH M3 pakyiiek. K ocamoyHbiM
MOPOJaM OTHOCATCS Yrojb, INIMHA, IECOK.

[Mocnennuit cnoit —3emus. [la, Ta camas 3eMisi, KOTOPYIO Mbl oOpabaThiBaeM B HalexkJe

NOJy4UTh O6orathlil ypoxkaid. TommmHa 3eMHON Kopbl konebnercs oT 5 10 70 kM.
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3aoanua:

1. 3anomHUTE TAONUITY, UCTIONB3Ysl HH(OPMAIIUIO, COJCPKAIIYIOCST B TEKCTE.

Hazpanue CJIOCB, U3 KOTOPBIX COCTOUT 3emMis Kakue xuMu4ecKue 3eMeHThI COOCPIKUT

2. llpuaymaiiTe 3arojloBOK TEKCTa.

3. BemonauTe nBa pucynka. Ha ogHOM m300pa3uTe CTpOCHHE 3€MHOM KOPBI (CIIOM) TMOJ
OKEaHOM, Ha BTOPOM — CTPOEHHUE 36MHOM KOpBI o1l MarepukoM. OObSICHUTE, KaK OyAyT OTIMYAThCS
PUCYHKH.

4. Ha3zoBwuTe, KaKHe BEIIECTBA U3 COCTaBA 3€MHOM KOPBI M ISl YETO MCIIONB3YET YEIOBEK B
CBOEH KU3ZHEIECATEIBHOCTH.

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

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

Teker 2

B npupone HacuuThIBa€TCSA OrpOMHOE KOJIMYECTBO MUHEPATIOB M TOPHBIX nopox. [l Toro,
9TOOBI MOOMIKE TIO3HAKOMHUTCSI C HMX MHOTOOOpa3HBIM MHPOM, COBCEM HE 00s3aTelIbHO
OTNPABIATECS B IOXOJ IO TOPHBIM CHUCTEMaM WM paBHUHAM. COBPEMEHHOMY YEJIOBEKY
JOCTATOYHO IIPOCTO MPOTYIATHCA 10 POAHOMY FOpPOJly U BHUMATEIBLHO OIVIANETHCS BOKPYT.

Joporu, 3maHusA, CTAaHIMM METPOIOJIUTEHA, YKCIOHATHI XyNOKECTBEHHBIX MY3€€B — BE3JC
MOYKHO OOHapyKUTh TOPHBIE MOPOJBI U MUHEPAJIBl. B crenuani3npoBaHHBIX MUHEPAIOTHYECKUX U
Te0JIOTHYECKUX MY3€IX MOMKHO IOJIyYUTh INIYOOKHE 3HAHMS IO TIEOJOTMH U OJHOBPEMEHHO
NOJIF000BAThCS KPACOTOM pEeIKUX IMPUPOAHBIX SKCIOHATOB. HauHeM ¢ MMHepPaoB — NPHUPOIHBIX
o0pa3oBaHMii, 001aJaOIUX OTHOCUTENIBHO MPOCTHIM M OJJHOPOJHBIM CTpPOECHUEM. MHUHEpaIorus —
HayKa O MUHEpajax — OJHA W3 JPEBHEHUIINX IE€OJIOTMYECKUX HAayK. MHp MHHEpalOB HACTOJIBKO
MHOTOJIMK, YTO CYyLIECTBYET HEOOXOIMMOCTh B HUX KJIACCU(PHUKALMU [0 pPa3sHbIM IPHU3HAKAM.
Munepansl, cOCTOAIME U3 OJHOIO0 XMMHUYECKOTO 3JIEMEHTA, HAa3bIBAIOTCA «CaMOpoaHbIey. Bee BbI
NUIIEeTe WIM pHUCyeTe MPOCThIMU KapaHpaamamu. I'pucdens y HUX caenaH U3 MuHepana rpadur.
Xumnueckas ¢popmyna storo munepana — C. Taxoil xe (opmynoit ob1agaeT MuHepa, 3a MHOTHE
CTOJIETHS CTAaBIIUI MOMYIIPHEHIINM U JOPOTUM JIParolieHHbIM KaMHEM. DTO MUHEpaJl ajimMas!

K cnenyroomeil rpymnme — OKCHIOB M THIPOKCUAOB — OTHOCHUTCA OAMH U3 CaMbIX
pacrpoCTpaHEHHBIX B 3¢MHOI Kope MUHepasioB — KBapll . KBapiy jierko HailTu Ha Oepery peku wiu
03epa, OOHApyXHUTb B Kyde cTpouTelbHOro meOHs. Ho 3TOoT HeB3pauHbl, MpO3payHbIl WU
MOJIOYHOTO II[BETa «KaMyIIeK» uMeeT Oosiee 15 pa3sHOBHUIHOCTEH: HUCKpALIMICS aBaHTIOPHH,
CJIOMCTBINM TOJTYIparoleHHbIN arat, (HOJIETOBbII aMETUCT, peadallnil mpo3pauyHeHInil ropHbIi
XpycTaib, YEPHbIM MOPHOH, IIpa3eM I'yCTOTO 3€JI€HOIO OTTEHKA, JABIMYATHIN payXTolla3, JTMMOHHBIN
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MOJYIPArOUEHHbIA LUTPUH WJIM HANOMUHAIOMIMHK I71a3 KOWIKW KOLIAYWi I7a3. BoJIbIIMHCTBO M3
Pa3HOBUAHOCTEM KBapla OTHOCATCA K IIOJEJIOYHBIM WIM IOJYAPAaroleHHbIM KaMHAM U
HCIIOJIB3YIOTCS B FOBEIIMPHOM JEJIE.

K rpymnmne oKCHIOB OTHOCHUTCS MUHEpa, COCOOHBIN 3aCTaBUTh CTPEJIKY KomIaca, OemeHo
BEpPTETbCA IO Kpyry. OTO MHHEpaJl MarHeTUT WM MAarHUTHBIA Jkene3HsK. OCOOHSKOM B
KJacCU(UKAIMM CTOST OpPraHWYEeCKHEe MHUHEepalbl (KaJIbLUT), JIMIICHHBIE KPUCTAILUTHYECKON
CTpYKTypbl. K HUM OTHOCATCA KEeMUyr U sHTapb. JKeMuyr — 3TO €IUHCTBEHHBI U3 HOBEIMPHBIX
MaTepuaioB, OOpasyIOUIUICS B TEJI€ MOJUIIOCKOB U BIIOJHE BEPOATHO, OJUH U3 JPEBHEUIINX
KaMHEH, UCII0JIb30BaBIINXCS B KAYECTBE YKPALLICHHUS.

Jpyroii MUHEpas 3TOU TPYIIIBI KIMEET MHOTO IMO3TUYECKUX HAa3BaHUN — «TOPSIIUN KAMEHbY,
«1ap COJIHIA», «CJIE3BI MOpsA». DTO SHTaph WM HMCKONaeMas cMmoja. B kammsx sHTaps MOXHO
OOHapyKHUTh Yellyro pbl0, 0aboyek W JpeBHUX XKYKOB. M3 sHTaps Obuia BBINOJIHEHA OTIENKA
JIereH1apHoN SIHTapHON KOMHAThI B JIETHEH PE3UICHLNN POCCHHUCKUX ummeparopoB B Llapckom
Cerne.

Kak e ommuuTth oAMH MHHepan oT Japyroro? B 3tomM Bam mnomoryr ocoOsble
IMarHOCTUYECKUE TMPU3HAKHU: BHELIHWIN BHUJ MUHEpaja, €ro IBeT, OJieCK, TBEPAOCTh U JpYyTrue.
OcoObIX CBOMCTB MU AUAarHOCTUYECKUX MPU3HAKOB Y MUHEPAJIOB JAOBOJILHO MHOTO. [lo3TOMY MBI
paccMOTpUM TOJIBKO T€, KOTOPBIE JIETKO ONPENEINUTh, HE 00Nazas ClIeUUalbHbIMU 3HAaHUSIMU B
MHUHEPAJIOTHH.

Bo-nepBrix, nBer. l{Ber muHepana — mepBoe, 4uro Opocaercss HaMm B Tna3a. Hekoropsie
MHUHEPAJIBI MOTYT UMETh MOCTOSHHBIN LIBET WA OTTEHOK, APYIM€ — MEHSIOT €r0 B 3aBUCHUMOCTH OT
npumeceil. Hanpumep, KnHOBaph Bcerga KpacHas, a cepa — UMEET KeThle OTTeHKU. K MuHepanam
C HEMOCTOSIHHBIM, MEHSIONIUMCS LIBETOM MOYKHO OTHECTH YK€ YINOMSHYTBIM HaMu KBapl. MHorum
W3BECTHBI JParolieHHble KAMHM — KpacHbIN pyOUH, CHHUH candup.

He o6namas crnenuaibHbIMH 3HAHUSAMU MOKHO OINpPENENUTh TBEPAOCTh MHUHEpala.
N3yuyaemblii MuHepan au0O Ijapamaercss 3TaJlOHOM M TOrZA €ro TBEpAOCTh HUXKe, JU00 He
LlapanaeTcs U TOTAa ero TBEPAOCTh Bblllle 3TajoHa. Hanmenee TBepaplil B IKajie — MUHEpaJl TAJIbK,
caMblil TBepAbIi — aiMa3. Hanpumep, HCIIBITYeMBIl MUHEpPAJ LAapanaeTcs TOMa3oM, a caM LapanaeT
arnaTuT. 3HAYMT, HAlll MUHEpall UMEET TBEPAOCTb, AHAJIOTUYHYIO MM ONn3Kyro kBapuy — 7. [Jng
oIpeJiesieH!s] TBEPJOCTU MHUHEpaja COBCEM HE 0053aTeNIbHO MMETh ATAJOHHYIO LKAy TBEPAOCTH.
MOXHO BOCIIOJIB30BaTbCsl TEM, YTO «I10J pyKoi». Horore Ha pyke mmeeT TBEpAOCTb 2, MeaHas
MOHeTa — 0oJjee 3, cranbHO HOX — Oosee 4, cTekino — bonee 5.

HexoTopble MUHEpasbl UMEIOT BKYC (CHIIBBHH), IpyrHe — ropsT (cepa), TPeThbU — IUIaBATCSA U
U3/IAI0T NP 3TOM MPHUATHBIN 3amax (IHTaph). YeTBepThle — pacTBOPSIOTCS B BOJE (TaJMT), MATHIE —

KOBKHC (30J'IOT0) n T.O. OHpCI[C.HI/IB OCHOBHBIC IHWAarHOCTHUYCCKUC IIPU3HAKHW MHHCpAJIA, B
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Z[aJIBHeﬁHJeM MOXHO BOCIIOJIB30BaTLCA CHpaBOqHHKaMH-OHpeI[e.TII/ITeJ'I}IMI/I MI/IHepaHOB )41 FOprIX
HOpOZ[, ‘ITO6BI y3HaTB €ro Ha3BaHUC, OCTAJIbHBIC CBOP’ICTBa H O6HaCTI/I HpI/IMeHeHI/IH.
3aoanua

1.3anonHUTE TAOMUILY, UCTIOIB3Ysl MAaTepUAT TEKCTA. B KIETKaX CTaBATCS 3HAKH «H» U «-»

Ha3Banue Berpeuan He Bunen vu Caplan V3nan Hpasurca
MUHEPAJIOB — Takou pazy Ha3BaHUE CEro/iHs Ha3BaHUE
Pa3HOBUAHOCTEN MHHEpAI
KBapLa

2.3anonHuTe TaONIUILy, UCIOIb3Ys HH(POPMAIIUIO U3 TEKCTa

HasBanue rpynnsl MUHEPAIOB [Ipumepsl MuHEPAIOB, CBolicTBa 3TUX MUHEPAJIOB
OTHOCSIIMXCS K IPYyIIe

«CaMOPOAHBIC)

OKCHJIOB U TUJIPOKCUIOB

OpraHn4eCKuc MUHEpPAJIbL

3.CocTaBbTe ATOPUTM ACHUCTBHI JJIs ONIPEAECIEHUS TBEPAOCTH MUHEpAIa.

4. Pemmnte 3amaqy: Mmeercs obpasen Munepana. OH 1japamaercsi CTeKJIOM, HO caM I1apamnaeT
MEIHYI0O MOHeTy. B kakux mpenenax HaXOOUTCS 3HAY€HHWE €ro TBEPIOCTH. TBEpaOCTb METHOM
MOHETHI M CTEKJIa Halli B TEKCTE.

5. 3anumuTe Ha3BaHUS TOPHBIX MOPOJ, KOTOPHIE MCHOJIB30BAIMCH MPU CTPOUTEILCTBE B
MockBe, B TOM MOpPSAKE, B KAKOM OHU IMPUBEICHBI B TEKCTE:

Munepanbl ciaraloT ropHble mopoabl. UYToObl MO3HAKOMUTHCS C TEM, KaK YeJIOBEK
UCIIOJIb3YET TOpHBIE MOPOAbI, COBEPIIMM HEOONBIIYI0 S3KCKypcuio 1o cronuue Poccuiickoi
Oenepanuu — ropoay MockBe U BHUMATEIbHO MOCMOTPUM 110 CTOPOHAM. ABTOMOOMIJIBHBIE TOPOTH
ropojia MOKPBITEl ac(aabToM, KOTOPHIN MPOU3BOJUTCS U3 CMECH OUTYMOB C I'PaBHEM U IMECKOM.
I'paBuii, nmecok — 06IOMOUHBIE OcafOoYHbIe TOpHBIe mopoAbl. [Iporymsemcs mo KpacHoii miomanu.
Ona BBIMOIIIEHA JAMa0a30M — BYJIKaHHMYECKON TOPHOM MOPOJIOH, MO cocTaBy ONM3KON K 0a3aibTy.
benokameHHble Xpambl CTOJNHIBI MOCTPOCHBI M3 M3BECTHSKA — OCAJ0YHON TOPHOW MOPOJIBI
XMUMHUYECKOTO WM OPraHUYeCcKOro MmpoucxoxkaeHus. [locTaMeHThl MaMsITHUKOB, HAOEPEkKHBIE PEKU
MoOCKBBI, IIOKOJIA 31aHUN U TIOJIBI HA MHOTUX CTAHIUSX METPO BBITIOTHEHBI U3 KUCIIOH, TITyOUHHON

MarMaruyecKou opoAbl rpaHUT p33H006p8.3HLIX OTTCHKOB U TCKCTYP.

Tema 6. Ammocgepa 3emnu

..Ammocgpepa oocusnsem 3emnro. OkeaH, mops,
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peku. Pyubu, pacmenus, srcusommvle, ueiogex — 6ce
Jrcueem 6 ammocgepe u oOnacooaps eu. 3emis
niasaem 6 6030YUHOM OKeane, e20 60JIHbL OMbIBAIOM
KaK BepuiuHbl 20p, MaK U UX HOOHONCUS, d Mbl
JHcusemM Ha OHe DMO020 OKeaHd, CO 8Cex CHOPOH UM
oxeaueHHvle, HACKBO3b UM NPOHUKHymuble... He xmo
uHoU, Kak ammocghepa NOKpvleaem 3eneHblo Haull
NOJIAL U JIyea, NUMaem U HeXCHblll Y8emokK, KOmMopbim
Mbl IH00YeMCsl, U ePOMAOHOe, MHO208EK0B0E 0epeso,
3anacaoujee pabomy CONHEYHO20 yYd, HUMOObl
omoams HaM ee 8NnoCIe0CMEUU. ..

K.®nammapuon

Texcmut 015 umenus:

3emnst okpyxkeHa armocdepoit. Oto armochepy K. @dmammapuoH Ha3Bal BO3TYIIHBIM
okeaHoM. [lo cBoeMy CTpOEHHIO BO3AYUIHBIM OKEaH HAallOMUHAET JOM. Y HEro TOXE€ €CTh CBOU
«OTAXW».

[TepBriit «3Tax» — Tpomocdepa. ITOT CIOM HpocTUpaeTcs, B cpeaHeM, a0 11 kM Hapg
YPOBHEM MOpSI, ¥ TEMIIEpaTypa B HEM NAJaeT C BHICOTOM.

Bropoii «3Tax» — crparocepa. OH pacnonaraercss mexay 11-m u 55-M kM Hag ypoBHEM
MOps. 3/1eCh LAPCTBO CTY)KU C MPUOIM3UTENILHO MOCTOSIHHOM Temmeparypoil 40 rpaaycoB HuUxKe
HYJISL.

Tpetuit «aTax» — Me3ocdepa. ITOT CIIOKM 3aHUMAET TPOCTPAHCTBO MEXAY 55-M U 80-M KM
OT TMOBEPXHOCTH 3eMyid. Bo3ayx 34ech CHIBHO pa3pekeH. XapaKTepU3yeTcs MOHMKEHUEM
TeMrmepaTrypsl ¢ BbicoToi; MakcumyM (0°C) TemmepaTypsl pacroioKeH Ha HUKHEH TpaHUIle, MMOCTe
4ero Temiieparypa HaunHaeT yobiBath 10 —70° mim —80°C .

YetrBepThlil «3Taxk» — Tepmocepa. Bo3nyx eiie cuiibHee pa3pekeH. 3/1eChb HEBUIAHHAS
xapa — 1000-2000 rpamxycos Llenbcus.

[Tareiii «aTax» — 3k30cdepa, T.e. BHEIIHASA 00oouka arMocdepsl. Beicora 3toro cios 500-
600 kM. Boznyx 31ech pa3peskeH elie cuibHee, yeM B TepMmocdepe. Temieparypa Bo3ayxa, Kak U B
TepMocdepe, 371eCh BbICOKA U MPOCIEKHUBACTCS cIalblil poCT TeMIepaTyphl ¢ BBICOTOM.

Mpl KuMBEeM Ha JHE BO3AYIIHOTO OKeaHa. BcrienctBue cBoei TSKECTH BEpXHUE CIIOU
BO3/yXa, MOAOOHO BOJAE B OKEaHe, NaBAT Ha HIDKHHUE CIIOM U CKHUMAIOT MX. Bo3mymiHbiid cioi,
Mpuieraromuii Kk 3eMiie, UMeeT HauOOJbIIYI0 IUIOTHOCTh. Bce Tena, Haxomsmmuecs Ha 3emie,
WCIBITHIBAIOT JaBieHue Bcell armocdeprl. Ero HaspiBaloT arMoc(epHBIM  JaBICHHUEM.
ATMocdepHOe HaBleHUE yMEHbIIaeTcsl ¢ BbicOTOW. Tak, aTMocdepHOe NaBleHHE Ha BEPXHHUX
dTakax BBICOTHOTO 3/IaHHS MEHbBIIE, YeM Ha MepBoM HTaxe. s u3MmepeHuss armochepHOro

AABJICHUA UCIIOJIb3YIOT HpI/I60pLI. O,[[I/IH U3 HUX — 6ap0MeTp-aHep0Hz[.
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3aoanua:

1. ITpoBeauTe SKCIEpPUMEHT M MONpoOyiTe 00BsICHUTH Halmomaemoe siBieHue «Boma B

MIEPEBEPHYTOM CTakaHey (pHc.2).

Hauneiite B crakan Bogy [0
camoro kpas. IIpukpoiite crakaH
JUCTOYKOM  IUIOTHOM  Oymaru W,
IIPUACPKUBAS Oymary  JaJioHbIO,
OBICTPO NEPEBEPHUTE CTAKAH KBEPXY
naom. Temepwr yOepute namoHb. Boma
U3 CTaKaHa He BBUILETCS.

2. JlaBrienue aTMocdepHOro

BO3/lyXa Ha Oymary OoJibllie JaBJICHUS

BOJbI HA HEC. HpOI[OJ'DKI/ITe MPCIJIOKCHUEC CIIOBAMHA M3 OIMMCAaHUA SKCIICPUMCEHTA: «Bona n3 CTaKkaHa

HC BBUJIMBACTCs, IIOTOMY YTO...»

3.3anonHUTE TAOIUIY, NCIIONB3YS HHPOPMAIIHIO, COJIEPIKAIILYIOCS B TEKCTE.

PucyHok 2
HasBanwue cioes, U3 KOTOPBIX Bricora cnost Hax ypoBHEM Oco0eHHOCTH H3MEHEHUS
coctout armocdepa TeMIepaTypbl

4. TlpuBenute mpuUMepsl MPOSBIECHUS aTMOC(HEPHOTO AaBJICHUS BOKPYT HAC.

5. [IpounTaiiTe TEKCT U BCTaBHTE MPOMYIIEHHBIE CIIOBA:

HaXOI[ﬂCB Ha BBICOKOM rope, ajJbIMHUCTBI 3aBUHTHUIIA KPBIIIKY HYCTOﬁ IUIACTHKOBOM

6y’TI>IJ'IKI/I. Korz[a OHHU CIIYCTWJIMCb K IIOJHOXHWUIO TI'OpbI, TO O6Hap}’)KI/IJ'II/I, YTO CTCHKH 6YTBIJ'IKI/I

HEMHOTO CMSTHl M BIaBIIEHbl BHYTpb. ByThlnka OblUla 3akpbiTa, U TeMIEpaTypa BO3[yxa B HeEi

ocTaBajlaChb HOCTOHHHOI;'I, CJICO0BATCIIbHO, IaBJICHHUE BO3yXa B 6YTI)IJ'IKG HE MCHSJIOCH. CHap}I)KI/I Ha

OyTBIIKY JAEHCTBOBAJIO

nasnenue. Ilo MEpe CIIyCKa C TOpBbI

JaBJICHHUC N IIOCTCIICHHO CXKHUMAaJIO CTCHKHU 6y’I‘I>IJ'IKI/I.

Tema 7. Yuuxkanonocmo naanemeul 3emnsn. Ycnoeusn ons Cyuiecmeosanus HCu3Hu Ha

3emne. Ceoiicmea rHcugvlx OpP2AHU3MO6

«Bce mwbl naccascupbol 00HO20 KOpCl6]Z}Z no umeHnu
3€M]Zﬂ, a 3Hadum, nepececnbs U3 Heco npocmo HeK)-
oa. Bom novemy ece arcumeill niaHensvl O0JIICHDL

coobwa cnacams c60tl 0OWULL OOM»

AnTtyan ne CeHT-OK3100€pU
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Bonpocwl ona oocyycoenusn:

— CornacHsl 11 BB ¢ (hpaniy3ckum nucatenem? [louemy?

— O uéMm 3acTaBiIsIeT 33 lyMaThCsl ITO BHICKA3bIBaHUE?

— Kakue nmpobremsbl, KOTOpbIe TPEOYIOT OT JIIOJCH HEOOXOJAUMOCTH «CIacaTh CBOW 0OIIUiA
IIOM», BBl MOYKETE Ha3BaTh?

— Ilouemy 310 BBICKa3bIBaHKE cTajo snurpadom 3ausatus? O yem Oyaem rooputh? BaxkHo
JIY 3TO IS Bac, mouemy?

Texcm 0ns umenus:

YHUKaIbHOE Pa3HOO0Opa3re MOBEPXHOCTH 3E€MJIM MPOSBIAETCS HE TOJBKO B YEpPEIOBAHUU
BOJIBI M CYIITH. 3€MHasl TIOBEPXHOCTh — OFPOMHAsT MO3aWKa M3 TUTAHTCKUX PaBHUH M BBICOKHX TOD,
HEMPOXOIUMBIX JIECOB U ITYCThIHB, OOJIBITUX TOPOJIOB ¥ HE OCBOCHHBIX YEJIOBEKOM IMPOCTPAHCTB.

Ha 3emne BoiiensitoT 4 npupoaHbIe 000JI0YKHU:

Jlutocdepa — tBEpaas o6onouka 3emin. COCTOUT M3 36MHOUM KOPBI U BEPXHEW YacTH MaH-
THH.

I'mapocdepa — BogHas o6onouka 3emnu. E€ npunaro nenmuth Ha MuUpOBO# OKeaH, KOHTH-
HEHTAJIbHBIE ITOBEPXHOCTHBIE BOJIBI M TTOI36MHBIE BOJIBI.

AtMocdepa — ra3oBas 000JI0YKa, OKpyKaromias TiaHeTy 3eminto. BHyTpeHHsis e€ moBepx-
HOCTb MOKpPBIBAET TUApochepy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSA TPAHUYUT C OKOJIO3EMHOM Ya-
CThI0 KOCMUYECKOTO ITPOCTPAHCTBA.

Buocdepa — obonouka 3emin, 3acenéHHas KUBBIMH OPraHU3MaMH, HAXOJSIIASICS IMOJ UX
BO3JICHICTBUEM U 3aHSTAasl MPOIYKTAMU UX KU3HEIEATEIbHOCTH.

I'maBHasg ocoGeHHOCTH 3eMJIM — TO, YTO OHA SBISETCS IJIAHETOW KU3HU. 3[IECh CIOKUIUCH
HE0OXO0IMMBbIE YCIIOBUS JIJISl CYIIECTBOBAHUS dKUBBIX OPraHU3MOB:

— arMmocdepa 3emiid IPOIMyCKaeT J0CTaATOYHOE KOJIMYECTBO COTHEYHOTO CBETA;

— HEBHMJIMMOE MarHMTHOE MOJIe B HeJpax 3eMJId 3allUIIaeT e€ OT BPEeIHOT0 KOCMUYECKOrO
U3ITy4eHUSs;

— BOJia Ha 3emiie CYIIECTBYET B 3-X COCTOSIHUSX: ra3000pa3HOM, TBEPIOM U KUJIKOM;

— pacTeHus, BO3HUKIIKE Ha cylle 3eMITd, YBEIMYMIN KOTMYECTBO KUCIOpoia B aTMocdepe.

3aoanusn:

1. Odopmute nHGOPMAIIHIO, COACPKAIIYIOCS B TEKCTE, B BUAE TAOIUIBI WIH Ipad-CXeMBbl.

2. Kak BbI MOKeTe MOy4acTBOBaTh B OXpaHe MUPOBOTO OKeaHa OT 3arpsi3HEHUS, Bedb 10
onumxaitero mops 6onee 1000 kunomeTpoB? CocTaBbTe BOZMOXKHBIN TUIaH ACHCTBUIA.

3. BeiienuTe OCHOBHYIO MBICTH B HUKENPEICTABICHHOM TekcTe. [Ipeanokure 3aroioBoK

TCKCTA:
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CouHile UrpaeT o4eHb OOJIBUIYIO POJIb B KM3HU HAICH IUIAHETHl — OHO MCTOYHHMK CBETA U
teruta Ha 3emute. CoJTHIIE OCBEIAeT M COTPEeBACT HAIly TUIaHETy, 6e3 3Toro He ObuIa ObI BO3MOKHA
’KM3Hb Ha HEH HE TOJBKO YeJOBEKa, HO Jake MUKpoopraHu3moB. COJHIE — TJIABHBIA (XOTS U HE
CIIMHCTBEHHBI) IBUTATEIIb IPOUCXOIAIINX Ha 3eMIIe TIPOLIECCOB.

4. BcraBbTe NPOIYILEHHBIE CIOBA:

3nadenue arMocdepsl s )KU3HU Ha 3eMIIe:

- OT METCOPHUTOB U OITACHOT'O KOCMHNYCCKOI'O U3JTyUCHUA,

= TCIIJIO B HOYHBIC YacChl,

- JKHUBBIC OpraHrU3Mbl HCO6XOZII/IMI)IM IJIA AbIXaHWsS KUCJIOPOJAOM;

- YIJIEKUCIIBIN Ta3 JUIsl IUTaHUS PACTCHUM;

- yepe3 COBEPIIIACTCS KPYTOBOPOT BOJIBL.

5. CocraBbTe BONPOCHI K CIEYIOIIEMY TEKCTY.

XKupoit mup odeHbp MHOrooOpaszeH. CyliecTByeT OKOJIO 2 MJIH. BHAOB KMBOTHBIX, OKOJIO
500 ThIC. BUJIOB pacTeHHIA, COTHH THICSIY TPHOOB, THICSYU BUIOB M €Ile OOJIbIIE MTaMMOB OaKTe-
puii. MHorue Bujbl enie He onucaHbl. CTPyKTypHasi CJI0KHOCTb, THIIBI IUTAHUS, )KU3HEHHbIE [TUK-
JIbl, UICTOPUYECKUN BO3pACT ATUX T'PYII OPraHU3MOB OYE€Hb CHUJIBHO pasznuyatorcsi. Ho Bce opra-
HU3MBI JIOJDKHBI UMETh HEUTO 00I1ee, YTO OTINYaIo Obl X OT HEXXHUBOW MPUPObI. ITO OOMEH Be-
IIECTB U DHEPTUH, CIOCOOHOCTh K Pa3MHOKEHUIO M Pa3BUTHIO, U3MEHYMBOCTb U YMEHHUE MPUCIIO-

cabIMBaThHCS K YCIOBUSM CpPEIbl.

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

Texcm Ona umenus:

Ou3rK1 Ha3bIBAIOT (DU3MUECKUM TEJIOM WM MPOCTO TEIOM JI000M mpenaMer. ITO MOXKET
OBITh YeNIOBEK, aBTOMOOWJIb, 3eMJIsl, OKpYy)Karolias ee arMmocepa u 1axe TyMaH, 00pasyromuiics u3
BOJISIHOTO Tapa MpY KUTIEHUHU BOJIBL.

JIro6oe (usznueckoe TeI0 COCTOUT U3 OJHOTO MJIM HECKOJIBbKUX BellecTB. MHOrma Ha3BaHue
BEII[ECTBA OTPAXKAeTCs B Ha3BaHHUU TeJa: HAIIPUMEP, Mbl TOBOPUM: «MEIHBIM POBOJ», CTEKIISTHHBIH
CTakaH, MeTaJuIMyeckasi umia, (asHcoBas Tapeska, Pe3WHOBBIA MY, AokaeBas Karisi. CBoiicTBa

BEIIIECTBA MU3y4aeT HE TOIbKO (PU3MKa, HO U OIHM3Kask K Hel HayKa XUMHUS.
Kaxnoe ¢usmueckoe Teno wiaM SBIEHHE XapaKTEPU3YETCS

omnpeAeneHHbIMU (U3NYECKUMU BEUYHMHAMU. BOT HEKOTOpBIE MPHUMEpPHI

(u3MUeCKUX BEIUYHH: Macca, CKOPOCTh, 00BEM, BpeMs, TeMIeparypa,

JJIMHA.
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[Ipu u3ydeHn” TEN U SABJICHUN HEOOXOIMMO MPOU3BOIUTH U3MEPEHUS (PU3UUECKUX BEIIMYUH.
Kaxnayio (u3nueckylo BEIMYMHY HU3MEPSIOT B OINPENCICHHBIX €IWHUIAX, KOTOPhIC HAa3bIBAIOT
eNMHUIIAMU U3MEPEHUS aHHOW BenmuduHbl. Hanpumep: ¢usnueckas BenuunHa — macca. EqunHwuia
M3MEpEHUsS MacChl — KWorpamm. [IpuMepHO Takyto Maccy MMEeT OJUH JUTP BOJbI. ITO OCHOBHAS
eIMHUIIA W3MEpeHUs Macchl. ECTh emie He OCHOBHBIC: T'paMM, MUJUIMTPaMM, TOHHA, IEHTHEP.
Camblii IPOCTO#t cIT0CO0 OTpEIEIeHUsT MacChl TeJla — B3BEIIMBaHKE Tesa (puc.3).

PucyHok 3 [Ipu B3auMOIEWCTBUU TEJN, HMEIOIMIHUX PA3HYI Maccy, CHUJIbHEE
M3MEHHUTCS CKOPOCTh TeJIa, UMEIONIETO MEHBIITYIO Maccy.

XapakTepuCTUKON BEIIeCTBA SBISCTCA (U3MUECKas BEIMYMHA IUIOTHOCTH. ILIOTHOCTH
BEII[ECTBA PaBHA OTHOIICHUIO MacChl OJTHOPOTHOTO TeJa, COCTOSIIETO U3 3TOTO BEHIECTBA, K 00beMY
tena. C MIOTHOCTHIO PA3IMYHBIX TBEPIBIX, KHUJIKHX TEJI M Ta30B BbI MOXKETE MO3HAKOMHUTLCS TIPH
TTOMOIITH CIIeIIAATBHBIX TAOIHII.

Bonpocwt ona oocysycoenusn:

- O 4éM roBopuTcs B TEKCTE?

- Y10 HOBOTO y3HANIU?

- ['ne u Kory1a BBI CMOKETE BOCIIOIB30BATHCS THMHU 3HAHUSMHA?

3aoanusn:

1. ChopmynupyiiTe 0coOCHHBIE CBOMCTBA BOJIBI, ONTUCAHHBIC B CICAYIOIIEM TEKCTE.

Boma — ogHO M3 cambIX pacnpoOCTpaHEHHBIX BEUIECTB Ha 3emiie, OJHAKO €€ CBOWCTBA BO
MHOTHX OTHOIICHUSX SIBJISIFOTCSI UCKIIOUUTENbHBIMU. Hanpumep, MIOTHOCTh MOYTH BCEX BEUIECTB
B TBEPJIOM COCTOSIHUU 0OJIbIlIe, YeM B KUAKOM. Bosia sBisieTcss BaXKHBIM UCKITIOUEHUEM — IIJIOTHOCTh
apaa cocrapiseT 0,9 OT MIOTHOCTH BOABI. DTO, Ka3ajioch Obl, Majgo€ OTIUYME MJIOTHOCTHU JbJa OT
IUIOTHOCTH BOJIbI pa3pylliaeT rophl: MOMaBIIasi B TPELIMHBI CKaJl BOJA 3aMep3aeT U, MPEeBPaTUBLINCH
B OoJiee «0OBEMHBINY JIe/1, pacIIupsIeT UX.

2. «JlomamnHss mabopaTopus».

Tpebyercs cpaBHUTH IJIOTHOCTh CaXapHOTO MECKa U IUIOTHOCTh PEYHOTO necka. OnummTe,
Kakoe 000pyIoBaHHE HEOOXOAMMO MJIsi MPOBEIEHUS IKCIIEPUMEHTA, KaKhe JCHCTBHS BbI JIOJKHBI
BBITIOJTHUTH, KAKHE U3MEPEHUS IPOU3BECTH.

3. Beimumure u3 TeKCTa nepeurcieHHbie Gu3ndecKue Tena B Tabiuily. YKaKuTe BeiecTBo,

N3 KOTOPOTI'0 COCTOUT KaAXKI0€C (1)I/IBI/IIIGCK0€ TCJIO.

®du3znyecKoe TeIo BemectBo

4. «Baumanue, cMepTenbHbIH HoMep!» - Tak 0OBSIBIISIOT LIUPKOBON HOMEp, MOKa3aHHbIN Ha

PUCYHKC. Ha camowm 1u aene oH Tak omaceH? BeICKkaxkuTe u O6OCHyfITC CBOE MHEHUE.
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Tema 2. Cmpoenue sewecmea. Amomot u monexyinvl. Mooenu amoma.
Texcm Ona umenus:
[IpennomnosxeHue, 4To BEMIECTBO COCTOUT U3 MEJIBYANIINX HEBUIUMBIX [J1a3y YaCTHUL, OJHUM
13 MEPBbIX BbICKA3all JpeBHErpedeckuil yueHslil JleMokput. OH Ha3Bai 3TU yacTUllbl aTomMamu. Bee
OKpYKarol[ye Hac Tena COCTOSAT U3 aTOMOB.
AToMBI 00BEIMHSAIOTCS B MOJIEKYIbl. Ha pucyHke u300pakeHbl MOAETU MOJIEKYST HEKOTOPBIX

BCIIICCTB.

MoneKyna eodopoda MoneKyna Kucnopoda MoneKyna 800bi

Mornekyna BOJbl COCTOMT M3 JIByX aTOMOB BOJOPOAa U OJHOro aroma kuciopoza. IIpum
KOMHAaTHOM TeMIlepaType BOJOPOJ M KUCIOpoJ — Ta3bl. Boja ke mpu KOMHATHOM Temiieparype
HaXOAMUTCS B )KUJKOM U Ta3000pa3HOM COCTOSIHUM (BOJISIHOM map).

Wntepecno! Ecnu Bce Tenma COCTOAT W3 MOJIEKYN, TO IOYeMY Tella KaXyTcsi Ham
crIOHBIMU? ONBITHBIM MOJTBEP)KICHUEM MOJIEKYIISIPHOTO CTPOCHMS BELIECTBA CTAlI0 OTKpPBITHE
bpoyHoBcKoro nBukeHus. MoJeKyabl BELIECTBA HENPEPHIBHO IBIDKYTCA. MoeKyibl BellecTBa
MPUTATUBAIOTCS U OTTAJIKUBAIOTCS APYT OT Jpyra. B ra3zax Moyiekynbsl HaXoAaTcs Ipyr OT apyra Ha
paccTOSHUAX, MHOTrO OOJIBIIMX pa3MEepoB CaMUX MOJIEKYI. B KHIKOCTAX U TBEpAbIX
KPUCTAJUIMYECKUX TelaX — Ha PacCTOSHUSX, CPaBHUMBIX C pa3MepaMu Mojekyl. Ho B TBepabix
TeJax pacloyIOKEHHE MOJIEKYJ YIMOpPAJOYEHHOE, a B Ta3ax M XKHUJAKOCTAX — OecropsiouHoe. [a3
3aHUMAeT BECh MPEIOCTABICHHBIN eMy 00beM.
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B nauane 20-ro Beka y4yeHbI€ YCTAHOBHWJIM, YTO aTOM SBIISIETCSI COCTABHBIM: B HEM €CTh
Ype3BBIYANHO MAJIO€ aTOMHOE SIAPO, BOKPYT KOTOPOTO ABMKYTCS AIEKTPOHBI.
B nanbHeleM BBISICHWIOCH, YTO U aTOMHOE SIIPO — TOXKE COCTABHOE:!
OHO COCTOUT W3 IPOTOHOB W HEUTPOHOB. Mojelib aTOMa BOJOPOJIa BBIIVISINT
TaK: B IIEHTPE aTOMHOE SApO, BOKPYT HEro IO OpOWTE Bpalmlaercs OJUH
ANEeKTPOH (puc. 4). ATOMBI pa3IUYHBIX BEIIECTB UMEIOT PA3HOE CTPOECHUE.
PucyHok 4

3aoanusn:

1. UtoOBI MOXKHO OBLIO YBHJIETH MOJICKYJY Maclia HEBOOPYKEHHBIM IJIa30M, €€ IMPHIILIOCH
OBl YBETMYUTh B MUUTHOH pa3. Kakum ObI cTanm TBOW pOCT, €clid Obl Thl YBEJIIMYUJICS B MUJUTHOH
pa3? Haiinute Ha KapTe MUpa HECKOJBKO CTPaH, HA TEPPUTOPHUH KAKJIOW M3 KOTOPBIX KAXKIBIN U3
Bac MOT ObI B TAKOM CIIy4ae YMECTUTHCS, €ClIU Obl 3aX0TeN MpUjieyb?

2. OgHa MOJIEeKya YIJIEKHCIIOTO Ta3a COCTOWT M3 OJHOTO aroMa yIviepoja U JIByX aTOMOB
KHCJIOPOJIa, IIEHTPBI KOTOPBIX HAXOMATCS Ha OJHOW MpsAMOW (aroM yriiepoaa HaxXOJAUTCS
nocepeaunne). M3o0pa3ute cxeMaTH4eCcKn MOJIEKYTy YIJIEKHUCIIOTO Ta3a W M3TOTOBBTE €€ MOJIENb U3
3yO0OYHMCTOK M TUTACTHIIMHA.

3. Haiiqute B TEKCTe OMHMCAaHWE CTPOSHUS TBEPIBIX TEJ, XUIAKOCTEH H Ta3oB. Eciwm
MPEICTABUTh, YTO KaXKIbIM YYEHHK KJlacca — MOJEKyla, TO, YTO HAalOMMHAKOT YYEHUKH Kjacca:
KPUCTATIMYECKOE TBEPJIOE TEJO, )KUIKOCTh WJIU T'a3 B CIAEAYIOINX CUTYalUsIX:

a) B TOJIIIE Y HOBOTO pacnucanus’?

0) Ha mepemene?

B) BO BpeMs ypoka?

4. HyxxHO cocTaBUTH 3a/ady, OTBeT KOTOpoi «Tonbko ras». Belaenute M3 mpoOYUTaHHOTO
TekcTa HH(GOpPMAIHUIO, KOTOpasi IMEeT 3HaueHUe JJIsl PeLIeHUs 3TOH 3a/1auu.

5. Haiigurte B TekcTe KiroueBbIe CIIOBA, OOBICHSIONINE CTPOCHUE BEIIECTBA.

6. Kakoe cioBo ymiiHee: mpoToH, Macca, aToM, HEMTPOH, MOJIEKYJIa, IEKTPOH?

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

mMenno6020 pacuiupenus 0711 usMepeHus memnepamypbol.

Texcm onsa umenus.

B okpyxatoriem Hac MUpe POUCXOIAT pa3iuyHble (U3MUECKUE SIBICHUS, KOTOPbIE CBA3aHbI
C HAarpeBaHUEM M OXJIAKJCHUEM Tell. Mbl 3HaeMm, YTO NpU HArpEeBaHUM XOJIOJHAs BOJAa BHayase
CTaHOBUTCS TEIUION, a 3aTeM ropsuei. TakuMu CI10BaMHM, KaK «XOJOIHBIN, «TEIUIBI» U «TOPSYUI»

MbI YKa3bIBAEM Ha Pa3JINYHYHO TCMIICPATypy TCII. HBJ’ICHI/ISI, CBA3aHHBIC C HArpCBaHuEM WU

58



OXJIAXKJECHUEM TeJ, C U3BMEHEHUEM TEMIIEPATYPBhl, HA3bIBAKOTCS MeNI1068bIMU.

OOHUMH JTaZIOHBIO CTAaKaH TOPSYEro yas: TBOS pyKa HAYHET HarpeBaThcs, a 4ail Oymer
OCTBIBaTh OBICTpEE. DTOT OMBIT MOKA3bIBAET, YTO MpPHU KOHTAKTE JBYX TEJ Pa3HON TeMIepaTyphl
MEXAY HHUMU [POUCXOIUT  menaonepedauda. DTOT BUJ  TEIUIONEpENaud  Ha3blBaeTCA
mennionpogoonocmuio. OIHU BellecTBa 00JIaal0T XOpolled TEeIUIONPOBOJHOCTBIO (HAIpUMep,
METaJUIbl), a JIPyrue — IUIOXOH TeIJIONPOBOJHOCTBIO (HAampUMep, MIEPCTh, Mephsl NTUIL, Oymara,
po0OKa, TKaHb, PA3JIMYHBIC TETION30JIAIUOHHBIC MATEPUAIIBI).

[lonepxxu pyky Hajx ropsiuei Oarapeeil OTOIUIEHHMS — Thl MOYYBCTBYELIb, YTO OT HEE
noJHuUMaercst Oojiee JIErKUil TEIUIbIA BO3IyX, KOTOPBIM HarpeBaeT TBOK pYKy. OTOT BHJ
Tervionepenay, oOyCcIOBICHHbBIN NOTOKAMHU r'a3a WIN KHUJIKOCTH, Ha3bIBAETCS KOHBEKYUEU.

Bcenomun, kak sxapko ObIBaeT y ropsiero kocrpa. Ho ecnm mexnay JMIIOM U KOCTPOM
pa3MecTuTh XOTd Obl JIUCT OyMaru, JIMLO MOYYBCTBYET X0JoJ. Tak mposiBisercs euie OAUH BHJ
TEIUIONEPENAUN — U3TYYEHUe.

Tb1, HaBepHOE, YK€ MHOTO pa3 IMOJIb30BAICS MEepMOMemMpoM — MEAUIMHCKUM, YTOOBI
WU3MEpPUTh TEMIIepaTypy Teja, COUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTH TeMIepaTypy BOJbI B
BAaHHE WM TEMIEpaTypy BO3lyXa Ha YIWIE. OTO JKHJIKOCTHbIE TepMOMETphl. JlelicTBue
AKHUJKOCTHBIX TEPMOMETPOB 0OYCIOBIEHO PACHIUPEHUEM KUAKOCTH MPH HarpeBaHuu. Temneparypy
MBI IPUBBIKIIU U3MEpSITh B Ipagycax Llenbcusa. TemnepaTtypa 3amep3aHus Bojbl (MpeBpallleHus ee B
nen) paBHa 0 rpamgycam Llenbcus, Temneparypa kunenus Boasl — 100 rpagycam Ilenbcus. Teneps

Thl 3Ha€llb, YTO KHUIISITOK — 3TO Bojaa mpu temmeparype 100 rpamycos
Ienscns.

Ho cymiecTBytor u Ipyrue mkaibl, HampuMmep, mkana dapeHrenra,
Peomriopa, KenbBuna.

Ha pucynke wu3oOpaxkeHa »SKCIEepUMEHTalbHAs YCTaHOBKA, Ha
KOTOpOMl MOXXHO M3Y4YHUTh IMpaBWiIa, KOTOpPBIE HYXKHO COONIONATh MpH
u3MepeHun Temmeparypbl. [IpaBuiia mpocTbie: TepMOMETpP JOJKEH OBITh
IIOMEIIICH B BOJY M HE KacaThCsl JIHA U CTEHOK cocya (puc. D).

3aoanus:

1.3anumuTe PucyHok 5 HOBBIE MOHSTHS, CBI3aHHBIE C TETIOBBIMU
SIBJICHUSIMU, B TOM MOPSIIKE, B KAKOM OHU BCTPEUAIOTCS B TEKCTE.

2. Onpenenute, Kakas UHGOpMaNMsS U3 NMPUBEJCHHOTO HIDKE TEKCTa MMEET 3HaYeHHe IS
perieHus mpooaeMbl TypucToB: JKapKuM JIETHUM JHEM TYPUCTHI B JIEPEBEHCKOM KOJIO/LE HaOpanu
YHCTOM X0JIOHOU BOJIbl. Bosly OHUM pa3nniy B miIacTUKOBBIE OyThIIKM. OHM NOHUMAJIH, YTO BCKOpE
BOJa Harpeercs. TepmMocamMu TYpUCTBI, K COXAQJICHHIO, HE 3allaciuCh, HO MM O4YEHb XOTEJIOCH

COXpaHUTh BOAY INOAOJIBIIC XOJ'IOIIHOfI, BCb CHO TaK IMPUATHO OCBCIKUTHCS B Kapy.
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3. O0bsicuuTe NaHHbIE rpaduKa.
Ceprero nmogapuiy JOMAIIHIOI METEOCTAHINIO, B KOTOpo# Obu1 TepMometp. Cepreil permin
MOHAOIONATh, KaK M3MEHSETCS B €ro KOMHAare TeMIlepaTypa B TeueHHe JHS. Pe3ynbraTsl CBOHMX
U3MEpPEHU OH MpencTaBui Ha rpaduke (puc. 6).
4. Vcnionp3yst nH(MOpMAIINIO, OTPAXKEHHYIO Ha
rpaduke, ykakKure, Kakoe M3 yTBEPKICHUN SBISETCS
BepHbIM: a) ¢ 20 10 23 yaca B KOMHAaTe€ BKJIIOYWIN
MOIIIHBINA HAarpeBarellb;
6) ¢ 16 no 18 uvacoB TemmepaTypa B KOMHATe He
M3MEHSJIach,
B) C

10 1o 12 4acoB B KOMHATE PE3KO MOXOJIOIATIO. Pucyok 6

5. Ucnonp3ys npenioxeHHyo HHGOpMaIuio, JaiTe onpeieeHHe MOHATUS «ITHPOMETPH:

Hpe)IHOJ'IO)KI/IM, YTO B OJHOM M3 HAYYHO-TIOIMYJIAPHBIX TCKCTOB BaM BCTPCTUJIACEH CIICAYIOMIAA
bpaza «cnonvzosanue HO8020 NUpPOMEMpPa NO3BONULO HAM PEUUMb BO3SHUKULYIO NPOOTEMY».

[TosicHeHMe 3HaYEHHUSI CII0BA «ITUPOMETP» B CTaThe HE ObLII0, 3aTO B CHOCKAaX ObUIO yKa3aHO
3HAYEHUE JIBYX IPYTUX CIOB:

[Mupomeramnyprusi — COBOKYITHOCTh METAJUIypPIrHYECKUX MPOIECCOB, MPOTEKAIOIUX MpPU
BBICOKHMX TEMIIEpaTypax;

TUTPOMETP — IPUOOP IJIs U3MEPEHUSI BIAXKHOCTH BO3/AyXa.

3anuImTe OTBET, MOJB3YIACHh «(POPMYIIOi»:

Iupomemp — 510 (pomoBo#t mpu3HAK) + (BumoBou

OTJIMYUTENbHBIN MPU3HAK).
6. C nomo1po HH(pOpMaLIUK B MPEITI0KEHHOM TEKCTE OIPEEIUTe, KaK Ha3bIBACTCsI CII0C00
TeIUIoNepeayy, 3a CUeT KOTOPOro 00eCeunBaeTcsi KpyroBOPOT BO3IYLIHBIX Macc.
KpyroBopoT BO3AYyIIHBIX Macc Ha MOBEPXHOCTH 3EMIIM MPOUCXOTUT CIEAYIOIINM 00pa3oM:
TaM, I7ie IOBEPXHOCTh HArpeTa CUJIbHEEe, BO3IyX HarpeBaeTcs ObICTpee M paciiupsieTcs. Termbii
BO3/yX IMOJHUMAETCS BBEPX, BOZHUKAIOT BOCXOSIINE MOTOKK Bo3Ayxa. [loIHABIINCH BBEPX, BO3IYX
OXJIXKIAeTCs, CTAaHOBUTCS 00JIee TNIOTHBIM U TSKEJIbIM; XOJIOJHBIN BO3/IyX OIYyCKAE€TCS BHU3.
7 . Ilpemsioxxure CBOM pEIICHUs CIASTYIOLIEH HCUSHEHHOU CUMYAyUU:
AHTOH JKHBET C POJUTEISIMA B JEPEBIHHOM jome (puc. 7).
B npomenmyio XonoaHYH 3MMY Ce€Mbe AHTOHA MPUIUIOCH CHUIBHO
YBENIUYHUTh PACXOJbl HAa OTOIJICHHE, MOATOMY JIETOM OBLIO pPElIeHO

3aHATHCA YTCIUICHUCM O0MaA. B CTPOUTCIIBHOM MarasuHe IperarajinucChb
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pa3IUYHbIE TEIJIOU30JISIMOHHBIC MaTepUaibl: Ui YTCIUICHHsI CTeH ¢ (dacaja W BHYTPU JOMa; IS
YTEIUICHUS] 4YEepJauHbIX T[MOMEILIEHUH; IS VYTEIUICHHS T1I0J0B; OKHA CO CTEKJIOMAaKEeTaMH,
00eCneunBaOIMMU XOPOITYIO TeIIon30 0. Ho (uHaHCOBBIE BOBMOXKHOCTH CEMbH MTO3BOJISITU
BBIOpATh JIMIIH OJWH U3 BOSMOXKHBIX CITIOCOOOB yTeruieHus qoMa. Ha kakue BOMpOCH! JOJDKEH HAUTH
oTBeTHl AHTOH, 4YTOOBI Hambosiee d(P(HEKTUBHO PEMIUTh NTPOOJIEMYy YTCIUICHHS JOMa.
CdhopmynupyiiTe TH BOIPOCHL.

Bonpocwt ona oocysycoenusn:

- YTo 1MO3BOJUIIO BAMH CIIPABUTHCS C 3a7aHUEM ?

- Kakwne 3nanms, HEOOXOUMO MMETh, YTOOBI BRIIIOJIHUTE 3TO 3aJjaHue?

- B xakux eni€ »kM3HCHHBIX CUTYAIUSIX BaM HEOOXOIUMBI OyyT 3HAHHUS, TTOTyICHHBIC Ha
3aHATHU?

- Kakoit MOxHO caenars BBIBOI?

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

Texcm 0na umenus:

Bce xopomio 3Hatort, uro npu temmneparype 0°C nen taet. OnbIThl MOKa3bIBAIOT, YTO JHO00E
KPUCTAITMYECKOE TEJIO (B YaCTHOCTH, JIFOO0M METasuT) MpeBpaniaeTcs B )KUAKOCTh IPH HarpeBaHUU
710 OompenesieHHOM Temmeparypsl. [lepexos BemecTBa U3 KpuUCmaiiuuecko2o COCTOSIHUS B oCUOKOe
Ha3bIBAeTCs IUIaBIeHUEM. TeMreparypy, npyu KOTOPOIl MPOUCXOIUT IUIaBJICHUE JAHHOTO BEIEeCTBa,
HA3BIBAIOT MeMnepamypou niasieHus.

[InaBneHue npga 9YacTO HA3BIBAIOT TasHHWEM. [l TOoro, 4TOOBI NMPUHECEHHBIH 3UMOM C
YAUIBI JIeJl Hayall TasATh, OH JOJKEH HarpeThesl 10 TeMIEepaTyphl miaBieHus, To ecth 10 0 C.

[lepexon BemecTBa M3 JKUIKOTO COCTOSIHHSI B KPUCTAJTMYECKOE HA3BIBAIOT KPUCMALIU3A-
yueu. Boma npu 0°rpagycoB llenbcusi HaumHaeT 3amep3arh, TO €CTh IPEBpALATHCS B Jied —
KpUCTAININYECKOe cocTosiHue. MOoXHO 5 cebe NpeacTaBuTh, YTO NPHU 3aMEp3aHUU  BOJbI
BBIICIISICTCS TETIO?

KuakocTs MOXKET IPEBPaTUTHCS B T'a3, Ha3bIBaeMblIil mapoM. [IpeBpaiiienre KUAKOCTH B Tap
Ha3BIBAIOT Napoodpazosanuem, a IpeBpallieHue napa B )XKUIKOCTb — KoHOeHcayuetli. BoasHol nap —
3TO ra3000pa3HOe COCTOSHUE BOBI.

[TapooOpa3zoBanue, HPOUCXOAAIIEE C TMOBEPXHOCTH JKUIKOCTH, HA3bIBAIOT HCIIApPEHHUE.
Hanpumep, BcnencTBue wHcCmapeHHs BBICBIXAIOT JYyXH, oOpa3oBaBinuecs mocie aoxkas. Ecmu
OCTaBUTh CTaKaH C BOJIOM Ha HECKOJIBKO JTHEW, TO BOJA U3 HEr0 MCIAPUTCA, Thl YBUAMILID ITyCTON

CTaKaH.
[MTonabmronaiiTe 3a KATAIIAM YaliHUKOM (pHc. 8)

W3 Hocuka uaiiHMKa BbIpbIBaeTCsl Oenecast CTpys,
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KOTOPYIO MHOT/Ia OIIMOOYHO Ha3bIBalOT mapoM. Ha camom jerne 3To He map, a TyMaH, COCTOSIIIHNA U3

KPOIICYHBIX KaIlCJICK BO/bI. Boaa B 3THUX KalICJIbKaxX HMCIIbITaj1a «l[BOfIHOG MMpEBpallICHUCY . TIpU

KHIICHUHU BOJa HNPCBPATUIIACh B HeBI/II[I/IMBIf/i map, a I1ap, BBUICTCB U3 qaﬁHHKa, B PE3YIbTATeC

OXJIQKJICHHUS IIPEBPATUIICS] CHOBA B BOLY.

Ecin mocTaBUTh KacTPIOIIO ¢ BOJON HA BKIIIOUEHHYIO ILIUTY, TO 4€pPe3 HEKOTOPOE BPEMs y

AHa KAaCTPIOJIKU IOSABATCA ITY3bIPbKH. KOFI[a BOJa MMporpecTcsa HACTOJIbKO, YTO IIY3BIPbKU C IapOM

AOCTUTAIOT IMOBEPXHOCTU BOJbI, OHA 3aKUIIACT: Hap006pa30BaHHe MMPOUCXOANUT BO BCEM o0beMe

KHJKOCTH, @ HE TOJILKO C €€ IMOBEPXHOCTH. DTO OCOOCHHO XOPOIIO

3aMETHO, €CJIM HaOonaTh 3a KUIIEHHEM BOJbl B MPO3pPavyHOM 4YailHHMKe

(puc. 9). Bona 3akumaet, mOTOMY 4TO IPH JaHHOH TeMIIepaType IaBlIcHUE

HACBILLEHUS BOJISTHOTO Iapa cJerka MpeBbllaeT aTMOCHEpHOE IaBICHHE.

Kunenne >XuOKOCTH MPOUCXOAUT TIPU ONPEACIICHHOW TeMIeparype,

KOTOPYIO Ha3bIBAlOT TEMIEPATypOd KHIIEHMS XKuAKocTH. Hampumep,

Temneparypa kunenus Boasl — 100 rpamgycoB Llenbcus, Temmeparypa

kurienus d¢upa — 35°C. Ho BBICOKO B ropax BoJia MOXKET 3aKHIIETh IIPH Pucyrok 9

90°C. D10 CcBsI3aHO C TeM, YTO aTMOC(epHOE JIABICHHUE CYIMIECTBEHHO YMeHbIaeTcs. M Hao0oporT,

€CJIM AaBJICHHUC HAJ XUJAKOCTBIO YBCIMYHBACTCSA, HAIIPUMCEP, KOrJla BOJa HAXOAWUTCA HUXKC YPOBHA

MODSI UM B CKOpPOBapKe, KUIIEHNE TPOUCXOAUT MpH 0oJiee BBICOKOU TeMIepaType.

Bonpocwl ona oocysycoenusn:

- Kakune TemnoBrle ABIEHUS ONUCHIBAIOTCS B TEKCTE?

- I'me m xorna KaxgoMy U3 Bac Oyznet HeoOXOAMMO HUCIIOIB30BaTh 3TH 3HAHUSA?

- Kakoit Mo>xHO caenaTh BBIBOL?

3aoanus:

1. JlononHu cxeMy HEOOXOAMMBIMU TOHATUSAMHU. [IpenBapuTenbHO paccMOTPU CXeMy

CHEME EPEROOE MOME I XIHEY ESIIECTE
IS CEHOTO ATpRTATHOTO COCTOXHELL B B IYI0E,

nepexojia BENIeCTBA M3 JKUAKOTO COCTOSIHUSL B
ra3zoo6pasHoe u Haobopor (puc. 10)

2.ITpounTaili TEKCT, NPHUBEIACHHBIA HIKE.
CocraBp BONPOC MO TEKCTY, OTBET Ha KOTOPBIN
MOXET OBITh TaKuM. «llomomy  umo
memnepamypa — niasieHus — OpOH3bl  HUdICEe
memnepamypul N1as1eHUs Meouy.

Onupasicb Ha JaHHBIE aPXEOJTOTHYECKHX
UCCIIEZIOBAaHUN, MOXXHO CYHUTarTh, YTO TIEPBBIM
METaJJIOM, KOTOPBIM CTall MOJIb30BAaThCS YEJOBEK,

ObL1a Meab. Jlromu YMEIM IUIaBUTb MCIAb CHIC
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B 7-6-M ThICSIUENeTHSAX 70 H.3. BO BTOpOM ThICAYENETUH 10 H.D. YEIOBEK HAYYMJICS TMPOU3BOJHUTH
CIJIaBBI MEJM C OJIOBOM — OPOH3bI, KOTOPhIE HMETH OOJBIIYI0 TBEPIOCTh, YeM ME/lb, 3 HEBBHICOKHE
TEeMIIepaTyphl IUIABJICHUS MO3BOJISUIM M3TOTOBIATH HEOOXOAMMBbIe M3Aenus auTbeM. He ciydaiino
MMEHHO OpOH3a OTpeseNinia 3HAYUTEIbHBIN MO MPOJOIDKUTEIHHOCTH ITAll Pa3BUTHS YeJI0BEUYECTBA
— OpOH30BBIH BEK.

3. «lomamnsis mabopaTopus»:

Onumute, Kak OyneTe MPOBOAUTH ONBIT, €CIM HEOOXOAWMO BBITIOJHUTH CIIEAYIOIIEE
3aganue: «MccnenyiiTe B JOMAIIHUX YCIOBHAX: OCTAeTCsl JIM TEMIIEpaTypa BOJABI CO JIBJOM
MOCTOSTHHOM JI0 TeX I0P, TIOKa BECh JIeIl HE pacTaery.

4. Tlpoananu3upyiiTe 1aHHBIE B TaOIUIE U BCTaBb MPOMYIIEHHBIE CIOBA B IPEJIOKEHUE!

«B amroMHUHHEBOHN JIOXKKE pacIuIaBUTh KyCOYEK O0JIOBa, TaK Kak
TeMIeparypa TUIaBJICHHS ATFOMUHUS , UeM TeMIiepaTypa TUIaBJICHUSI OJIOBaY.
Tabmumna
BemectBo Temneparypa nnasienus (rpagycoB Llenbcust)
ATIOMUHU N 660
0JIOBO 232

5. MOXXHO 1M TONY4YUTh KHUMSATOK W3 cHera? V3 mepedncieHHBIX MPOLECCOB. Kuneuue,
oxnascoeHue, HazpeeaHue, KOHOeHcayus, NaAAeleHue, KpUCmaiiuzayus, - BbIOEpUTE TOJBKO Te,
KOTOpbIE HEOOXOAUMO OCYIIECTBHUTH, YTOOBI MONYYUTh KUMATOK M3 cHera. Pacmonoxute ux B TOM
MOCJIEIOBATEIbHOCTH, B KOTOPOM OHHM JOJKHBI MpoTeKkaTh. [loMHHMTE, YTO CHEr COCTOUT U3
KPHUCTAJLJIOB JIbJIA.

6. B »apkuii 1eHb B CTEKJISTHHBIN KYBIIWH HAJIWIU JeasHoi Boabl (Pucyrnok 1). UyTh mosxke
Ha KYBIIMHE MOSBUIKCH Kaneabku Bojbl (PucyHOK 2).

3aoanus:

1. Onumure mnpouecce, BBLI3BaBIIMI MOSBJICHUE KaIl€JICK BOIbI CHApy>XH KyBIIMHA.

2. Hoquy KaIlelIbKU HEe MOSBIISIOTCS Ha BHEIIHEH CTEHKE TEPpMOCa, 3allOJIHCHHOT'O TaKoM ke
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JeASTHOM BOJIOM?
Tema 5.1. Ilpeocmasnenusn o Beenennoii

Texcm onsa umenun:

C naBHUX BpEMEH CYIIECTBYET IIOBEpbE, 4YTO, €CIM 3arajarb KeJaHUue, CMOTpPs Ha
MaJaroyl0 3BE3/1y, OHO 00s3aTelbHO COyHAEeTCS. A 3ayMBIBAIMUCH JIK Bbl O TIPHUPOJEC SBIICHUS
MaJaroIInX 3Be31 M BooOIe 0 kKocMoce. JlaBaliTe oTkpoeM i ceds, 4To e Takoe BceneHHas,
lNanakruka, CostHeYHasi cucTEeMa, 3BE3HBIN JI0K/b, METEOPUTHI K METEOPHI.

Bcenennas — 310 mpocTpaHCTBO, BKIIOUaromiee B cedst abcontoTHo Bee: ComHIle, TIaHETHI,
Hamy [anaktuky, Mummapasl Jpyrux rainaktuk. Ho uto takoe mawa I'anakmuka? 71O 3Be3AHAs
CUCTeMa, B cocTaBe KoTopod Haxoautcs Hame ComHie. 3Be3Has CUCTEMa COCTOUT M3 3BE3.
3Be31pl MPEACTABISAIOT COOOW IIapbl M3 TOpsiYero, Mo OojblIel YacTH MOHM3MPOBAHHOIO, rasa.
3Be3/Ipl U3ITY4aloT CBET. B Heapax 3Be3/1 MPOUCXOAUT TEPMOSACpHAs PEAKIIMSL.

Hama ConneuHas cucremMa COCTOMT M3 OTPOMHOIO KOJIMUECTBA Pa3IMYHbIX HEOECHBIX TEll, B
HeHTpe KOoTopbix Haxoautcs ComHie. VIMEHHO OHO YIEpKUBAET BCIO «KOCMUYECKYIO CEMBIO»:
TIJIAHETHI ¥ KOMETBI, aCTEPOUJIBI M METEOPBI, KOCMUYECKYIO MBLTh.

[Tnanetsr Bokpyr CoiHIIa BpalllaloTcsi M0 OpOUTaM, KOTOpBIE MPEACTABISAIOT co00il popmy
AIUIUIICA — BBITSIHYTOM OKpYXHOCTH. B mopsake ynanenust or CoslHIIa OHU pacrojaralTcsi B TaKOH
nocyienoBarenbHoCTH: Mepkypuii, Benepa, 3emus, Mapc, HOnurtep, Carypn, VYpan, Henrtywn.
Bokpyr Bcex mmanet, kpome Mepkypusi 1 Benepsl, o0pamarmTcss UX €CTECTBEHHBIE CITYTHUKH.
Cnytauk mianetsl 3emus — 3710 Jlyna. M3-3a toro, uto Jlyna — camoe Oam3Ko€ KOCMHUYECKOE TEJIO
10 OTHOIICHHWIO K 3emMJie, €€ yIaJloCh W3Y4YHTh HawiaydmuM oOpazom. Ha Jlyne orcyrcTByer
armoc@depa, a Ha IOBEPXHOCTH €CTh MaTEPUKH — TOPHbIE palloHbl, U MOps. Mopsi — 3TO 3acThIBILIAs
ByJIKaHMYeCKas JiaBa. Boicora HeKoTOpbIX rop nocturaet 9 km. Temmnepatypa noBepxHoctu JIyHbl B
nojcoJinedHoi Touke okoso + 130° C. Temneparypa noBepxHocTr JIyHbl Ha HOYHOM CTOPOHE OKOJIO
— 170°C. Taxxe ecTh OTpOMHBIC KpaTepbl, 00pa30BaBIINECS B MECTaX YIapOB METCOPUTOB. 3eMIIs
umeet auamerp 12742 kwm, a Jlyna — 3474 kM, 4To puMepHO B 4 pa3za MEHbIIE JUaMeTpa 3€MIIH.
Juametrp Connua pasen 109 nuamerpam 3emiu.

Memeopbl — siBIeHUs, HAOMIOMAOIIKMECS B BUJE KPATKOBPEMEHHBIX BCITBIIIEK, BOZHUKAIOLTUE
IIpU CTOpPaHUU B 3eMHOI atMocdepe MENKHUX METEOPHBIX O0ObEKTOB (HAampHUMEp, OCKOIKOB KOMET
WJIM aCTEPOUIOB).

Crnenyer pa3nu4arh METEOPHI M METEOPUTHI. MeTeopoM Ha3bIBaeTCA HE caM 0OBEKT (TO eCcTh
METEOpHOE TeNO0), a SBICHHE, TO €CTh €ro CBETAIIMiicA ciel. DTO sBIeHUE OyIeT Ha3bIBaThCS
METEOpOM HE3aBHCHMO OT TOTO, YAETHT JM METEOpHOE Telo M3 aTtMocdepbl B KOCMHYECKOE
MIPOCTPAHCTBO, CTOPUT JIM B HEH WM ymajeT Ha 3eMITI0 B BHJIE METEOPHTA.

Memeopum — TCJI0O KOCMHYCCKOI'0 MNPOUCXOXKICHUA, YINABHICC HA MOBCPXHOCTH KPYIIHOTO
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HeOeCcHOro 00beKTa.

36630HbIM  unu  MemeopHbiM  00XCOEM  HA3BIBAIOT  METEOPHBIA IMOTOK  OOJIBIION
WHTEHCUBHOCTH.

[Tocne Bbicagku amepukaniieB Ha JIyHy odeHb MHOTHE JIIOAM Ha TUIAHETE BEPUJIM, YTO B
Havane XXI Beka yxe HUKOTO HEe OyIyT YAMBIATH IYTEIIECTBUS B KOCMHYECKOM IPOCTPAHCTBE.
OnHako 70 Takoil peaJpbHOCTH e€lle OueHb Janeko. HecMoTps Ha aKTHBHYIO JESTENbHOCTD,
BEIYIIYIOCS B 3TOM HAalpaBlieHWU, B ONmKailliee ACCATUICTHE BPSI JIM YIACcTCs peain30BaTh
MoTOOHBIN clieHapwid. braromaps M3ydeHUI0 KOCMHYECKOTO IMPOCTPAHCTBA MOXKHO HE TOJBKO B
OyAylleM OpraHW30BBIBAThH IIOJIETBI HA JpPyrue IUTAHEThI, HO W YIYYIIHTh >KU3Hb Ha 3emIle.
WccnenoBanust B 3ToM 007acTH MO3BOJISAIOT MOJy4aTh LIEHHBIE CBENEHUS, CIOCOOCTBYIOIINE
pa3paboTKe HOBBIX TEXHOJIOTHIA.

Bonpocwt ona oocyscoenusn:

- O uém roBopurcs B TekcTe?

- Y10 HOBOTO BHI y3HAIN?

- I'me m xorzia BB CMO’KETEe BOCIIOJIB30BATHCS ATUMH 3HAHUSMH?

3aoanusn

1. CtpouTenbCTBO OTPOMHBIX TENECKOTIOB Ha 3emjie W pa3MelieHne KOCMHYECKUX
TENEeCKOTIOB, Takux, kak «XABbBJI», Ha okoo3eMHOI OpOUTE, CTOUT COTEH MHJUTMOHOB JIOJUIAPOB.
[IpuBenuTe apryMeHThl «3a» U «IPOTHB» HEOOXOIUMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpar Ha
aCTPOHOMUYECKUE UCCIIEIOBAHUS.

2. Ilpeamnosnokum, BBl y9acTBYETE B MPOEKTE CTPOMTENIHCTBA JIYHHBIX oOuMTaeMbix 0a3. Ha
Kakie BOIPOCHl HYKHO HAWTH OTBETHI, MPEXIE 4YeM HadaThb CTpouTenbcTBO? Chopmynupyi
HECKOJIbKO TaKHX BOTPOCOB.

3. Bolnumure U3 TEKCTa TPU CYILIECTBEHHBIX MPU3HAKA, 10 KOTOPHIM HEOECHOE TEJI0 MOXKHO
OTHECTH K 3BE3/aM.

4. Vlcxirounte UIIHEE MOHATHE B Psiay: 3Be3bl, Becenennas, ['anakruka, 3emis, 1BUraresb,
MeTeopuT. O60cHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHI, MO0 OTBETaM Ha KOTOPBIE BBl CMOXETE MOJIYYUTh MPEICTABICHHUE O
cTpoeHuu BeeneHHoi.

6. Ha ocnoBe wuH(opmaiuy, MOIY4eHHONW M3 TEKCTa, CHENaiTe BBIBOJ O TOM, Kakue
BO3MOXHOCTH OTKpPBIBA€T Pa3BUTHE KOCMOHABTUKH.

7. [locTpoiiTe auarpamMmy, MO3BOJSIOUIYIO OLEHUTh COOTHOIIeHHEe pa3smepoB CounHIa,
3emun, JIyHBIL.

Tema 5.2. Mooenv Conneunoii cucmemot. Hyuenue u uccneoosanue Jlynol.

Hccneoosanun onusncannuwux nnanem — Mapca, Benepoi
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Texcm Ona uzyuenus:

Hama ConHeuHas cuctemMa COCTOMT U3 LIEH-

TpasibHOro Tesna CoJiHIa U IUIAaHET, KOTOpbIE BpallatoT-

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

omke k CoHIYy pacrofioskeHa IIaHeTa, TeM ObICTpee

JBUKETCSI U MEHBIIE BPEMEHU OHa TPaTUT Ha OAMH

o6opot. Becero Bokpyr CoJiHila Bpamaercsi 8 rjiaHer.

CBou MMEHa IUIaHEThl NOJYYWIA B YECTh PUMCKUX 00-

Pucymon 11 roB. Mexnay opoburamu Mapca u FOnurepa Haxoqurcs

MOSIC aCTEpOUJIOB, 3a opouToit HentyHa HaxoauTces mo-

sic Kotinepa u 3a nmosicom Koiinepa, BeposiTHO, pacnosioxkeHo obsako Oopra. PaccMoTpuM OCHOB-
HbI€ XapaKTEPUCTUKH TJIaHET.

Opobura mnanetsl Benepa BTopast ot Conuna. I'on Ha Benepe anmurtcs 225 cytok, a oauH
000poT BOKpyT ocu 243 cyTok. B otnuume ot npyrux niaaHeT, Benepa Bpamaercs B CTOpOHY Mpo-
THBOIIOJIOKHYIO CBOEMY JIBIXKEHUIO 10 opOuTe. BeHepy MHOIIa Ha3bpIBalOT «CECTpOil 3eMim», Mo-
TOMY YTO 00€ MJIaHeThl OXO0KU pa3MepaMu, CUIION TshKecTH U coctaBoM. OJIHAKO YCIOBHS Ha JIByX
MJIaHeTaX OYeHb pa3Hbie. ATMochepHoe naBienne Ha Benepe B 90 pa3 60mbIlie 36MHOTO M COCTOUT
Ha 96% U3 yriaekucsiaoro raza. YTJIeKUCbli ra3 co34aéT MapHUKOBBINA 3¢ (deKT, mo3ToMy BOJIU3HU MO-
BepxHOCcTH Benepsl Temneparypa okosio 450°C! TloBepxHocts BeHnepsl 3akpbiTa TycThIMH OOJIaKa-
MH, COCTOSIITUMHU M3 KareleK cepHOoi KHCIOThl. B armocdepe Benepwr mosHumM OBIOT B JBa pasa
yaimie, yeM B 3eMHOM. [Iprpoaa Takoil 3MEeKTpUIECKONM aKTUBHOCTH MTOKA HEU3BECTHA.

N3-3a mnoTHOM aTMochepsl OCBEIMEHHOCTH Jake B TOJIJIEHb O4YeHb ciiabas. Ha moBepxHocTH
Benepbl 00Hapy>KEHBI ThICSYH APSBHUX BYJIKAHOB, H3BEPraBIlUX JIaBY, pa3ioMbl, Topsl (puc. 12).

PucyHok 12 Camas 3HakoMas M camasl M3ydeHHas IUIaHeTa —
3emis. 3emuisi, B oTiimure oT Mepkypus u Benepsl, nme-
€T OJMH €CTECTBEHHbIN cnyTHUK — JIyHy. Pamuyc JlyHbl
Bcero B 4 pasa mensllle paauyca 3emud. [loatomy 3em-
JII0 4acTO HA3bIBAIOT «IBOWHOI ILIaHeTOW». I[loJHBIN
obopot Bokpyr 3emuu JlyHa coBepuiaer 3a 27,3 CyTOK.
3a 910 ke BpeMs JlyHa nemnaer oauH 000pOT BOKPYT CBO-
el ocu, MOATOMY OHa MOBEPHYTA K 3eMJle BCeraa OJHOMN
cropoHoy. Ha Bumumont cropone JIyHbl MHOIO TEMHBIX
Yy4acTKOB, MX HaspiBatoT Mops. Hampumep: Mope o-

xnaer, Mope ScHoctu, Okean bypb. JIyHHBIE KpaTepsl MOJIydnIM MMEHA U3BECTHBIX Yu€HBIX. Ca-

MBIMH KpPYITHBIMHM KpaTepaMmHu ¢ Jy4eBoW cucteMoil sBistorcs Tuxo, Kemnep n Konepuuk. I'opasle
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XpeOThI oJTydniii Ha3BaHUs 3eMHBIX Top (KaBkas, Anbmebl, [Tupenen u np.). Ha oOpaTtHoii cropoHe

JIynel Mopeil Masio. 31ech MHOTO KpaTepoB, Ha3BaHHbBIX B UECTh 3HAMEHUTHIX Jtoaei 20 Beka. 13-3a

Majoro taroteHus Ha JIyne HeT atMocdepsl.

PucyHok 13

[Tnanera Mapc (puc. 13) Ha3BaHa uMeHeM Oora
BOIHBI 3a KpacHOBAThIM OTTEHOK, OOYCJIOBICHHBIN
HaJIMYMEM B KOpe OKHCIIOB kene3a. [nanera umeer nBa
HEeOONbIINX CIYTHUKA HEenpaBWIbHOU (popmbl Podoc u
Jlelimoc («cTpax» M «yKac») — CIIyTHHKH Bo¥HBbI. Ha
Mapce ectb armocdepa, naBienue koropoit B 150 pa3
cnabee 3emHoro. Ilostomy Ha Mapce Oonbiioi
nepenax Temmeparyp ot +25°C  mo  -125°C.

[IpumeuatenbHoil ocobeHHOCTRIO Mapca sBisgercs

OTPOMHBINA KaHBOH Mapunep aunoi noutu 5000 kM, mmpuno# a0 200 kM u mryouHo# 10 5 kM. Ha

Mapce HaxoauTcs camasi Beicokas ropa B CoimHeuHo# cucteme — Bynkan Onumn BbeicoTor 27 kM. B

KoHIle 19 Beka uTanbsHCKUM yu€HbIM Ckuamapenin oOHapyX Wl B TEJIECKON JMHUU, Ka3aBIINECs

IIOYTH NPSIMBIMH, KOTOPBIE OH Ha3BaJl ‘“‘MapCHAHCKUMHU KaHanamu . C TeX Mop y4€HbIE NBITAINCh

HalTH kW3Hb Ha Mapce. M3MeHeHHne 1BeTa MOBEPXHOCTH Mapca y4E€HbIE CBSI3BIBAIM C POCTOM

pacTeHMH W CMeHOW BpeMEéH rona. PeanbHOCTh Okaszanach mpo3amuyHed. Haj moBepXHOCTBIO

MJIAHETHI YacTO AYIOT CHJIBHBIE BETPBI, CKOPOCTh KOTOPhIX moxoauT Ao 100 m/c. HeGonpmias cuna

TSAKECTU IMO3BOJIACT OAXKE Pa3pCKCHHBIM IIOTOKaM BO3ayXa IMOAHMMATb OIPOMHBIC o0Oaka IIbLIIN,

o0pasys meuieBbie Oypu. B 70-X rogax mpomioro Beka ObUTH OOHApYKEHBI pyciia peK, KOTOpBIC

OKaszaJIuCh BBHICOXITMMHU. B Hacrosiiee BpeMs Boma Ha Mapce oOHapy)XeHa TOJIBKO B BHJIC JIBJA,

KOTOpBIfI HaxXOJUTCs B IMMOJIIPHBIX IMIAITKax. Kusznp Ha Mapce TaK U HC 06Hapy>KeHa HH B IIPOIIJIOM,

HH B HACTOALICM.

3aoanusn

I.HCHOHBSYX TCKCT U Ta6J'II/II_[y, OIIPECACIUTE, HA KAKUC JABC I'PYIIIILI MOXKHO pa3aciInuTh BCE

IU1aHeTsl o ux Macce. CBo€ peieHuit o60cHyiTe.
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2.BHUMarenpHO pacCMOTpUTE M300pakeHNs Ha pucyHKe. Ha3oBuTe miaHeTsl, 0ObsCHUTE

CBOE pElLIEHHUE.

3.CpaBuute noBepxHoctu Benepsl 1 Mapca. BHecuTe HaliieHHbIC OTIIMYNS B TaOIHITY.

[Ipennoxute Ha3BaHUS CTOJIONOB TAOIHUIIBI.

4. Onpenenure nuiIHee noHaTHe B psaay: Okean Byps, Bynkan Onumn, Kparep Kenuep,

Mope fcnoctu. OG0CHY#TE CBOE pelieHHe.
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5.Bepno nu noercs B necue? [loarBepin cBOM OTBET CIOBAMU U3 TEKCTA: « Ymeepocoarom

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

Tema 6. Ilapcmea »cusoii npupoost
«Becv oepomnblli mup Kpyeom meHs, HA0O MHOU U
Nn000 MHOU NONOH HeU38ECMHbIX MAllH.
A 6y0y ux omkpwieamuv 6CIO HCU3Hb, NOMOMY UMO
9MO camoe Y8ieKameiibHoe 3aHAMuUe 8 Mupe»
B. Buanxu
Bonpocwt ona oocysycoenusn:
- CornacHbl JM BBl C MHEHHEM MHCATENs, TOUeMy?
- Uto maéT Kaxa0My 4eT0OBEKY 3HAHHE MPUPOJIHI?
- VI3 xaKkuX UCTOYHUKOB MH(POPMAITUU MOXKHO TIOJTy9IaTh HEOOXOIUMbIC HaM 3HAHUS O TIPUPOC?

Texcmul 0152 umenus:

Y10 TaK0E€ MXH U JHIIAHHUKHA

Mx#u ¥ TUIIaiHUKYA MOSBUJIMCh MUJUTMOHBI JIET Ha3al. OHM KUJIM €lle BO BpeMEeHa JIHHO-
3aBpOB, W MO CEil JIeHb Ha BalyHaX, Ha JIEPEBhAX U MPOCTO HA BIAKHOM 3eMie MOKHO OOHapy-
KUTh 3TH pacTeHHUs. MXH 04eHb Pa3HOOOpa3HBL. Y HEKOTOPHIX M3 HUX TEJO PACUICHEHO Ha CTe-
OeJIb ¥ TUCTHS, & Y HEKOTOPBIX OHO MPEACTABIIIET COOOM €AMHOE TEJI0 — CIIOEBHIIIE.

Mxu. HekoTopsie ydeHbI€ CUMTAIOT, YTO MXHU MPOU3OILINA OT 3€JICHBIX WU OYypBIX BOJIO-
pociei, a HEKOTOPbIE YTBEPXKAAIOT, YTO UX MPEAKAMH SBIISIIOTCS HU3IIME ncuyiodutel. Tak umn
WHa4e, OOJBIIMHCTBO CXOIATCS Ha TOM, YTO MXH M JIMIIAWHUKU CTAJIM TYIMMKOBOW BETBBHIO 3BO-
mouuu. To ecTh, BCEBO3MOXKHBIE MANIOPOTHUKH, IIBETHI U AEPEBbS BEAYT CBOIO POJOCIOBHYIO HE
OT HUX, & OT BEIMEPIIUX MCHIO(PUTOB.

Y MXOB M JUIIAHUKOB HET ceMsiH. OHM Pa3MHOXKAIOTCS CIIOPaMH — MEJbYalllIMMU IbI-
JIUHKAaMH, HE 3allUIICHHBIMA O0OJIOUKOW M HE COJACP)KAIIMMHU NMUTATeNbHBIX BemecTB. Coenu-
HUTBCS «OTLOBCKas» U «MATEPUHCKAs» MbUIMHKA MOTYT TOJBKO B
Boje. M3-3a 3TOr0 JUlIb OJHA U3 MUJUIMOHOB MBUIMHOK MOKET Ipe-
BpaTUTbCS B HOBOE€ pacTeHue. ['opa3no sdexTuBHEe Ipyro cro-
c0o0 pa3MHOXKEHUS, KOTJa 4acCTh PACTCHUS OTIEIACTCS M pa3pacTa-
ercs. Kcratu, Tak MOTYT pa3MHOXKAaThbCs MPAKTUUYECKU BCE pacTe-
Hus1. OHAKO TaK HOBOE PACTEHHUE MOSIBUTCS PSAOM, & CIIOPHI BETEP
MOYKET YHECTH 3a MHOTHE KHJIOMETPBI OT PACTEHUS-KPOIUTEISD.

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

CTBI-PHU30UbI, KOTOPBIMU PACTCHUC KPCIIUTCA K 3€MJIC, KAMHIO HJIN
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nepeBy. M3-3a 5TOro MOX He MOXKET IOJIy4aTh BOAY M a30T U3 MOYBBL. [103TOMY MXH IOCEIAIOTCS
B CBIPBIX MECTax, IJIe OHU MOT'YT BCEH MOBEPXHOCTHIO BIUTBHIBATH BOJY U IUTATEJIbHBIC Bellle-
CTBa, paCTBOpEHHbIC B Hel. Yamie Bcero MXu pacTyT Ha I04YBE, B KOTOPOM MaJl0 IMUTATEIbHBIX
BEILIECTB — BEJb 3/1€Ch UM HE OyAyT MEIIATh PACTU JAPYTU€ PACTEHHUS.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHHue. TouHee, ero U pacCTEeHHEM Ha3BaThb TPY -
HO. Benp numaiiHUK — 3TO BOJOPOCIH U IpUOBbI, kKuBYyIIMe BMecTe. ['pub ymeer BOUTHIBATh BOY
1 a30T U3 MOYBBI, a BOJOPOCIH, KUBYIINE HA €r0 MOBEPXHOCTH, YMEIOT OCYHIECTBIATh (POTOCHH-
Te3, 00pa3ys U3 BOJBI M YIJIEKHCIIOrO Ta3a MO/ ACHCTBUEM COJHEYHOTO CBETa yriIeBOAbl. Takum
00pa3oM AITH KMBBIE OPraHU3MBbI OTJIMYHO AOMOJHSAIOT ApYr Apyra. ['pub m BoAOpoOCIbh Tak XO-
pOILIO MPUCHOCOOMINCH IPYr K APYry, 4TO O0Opa3oBali HOBOE pacTeHHe — JUIIaHMK. Takoe
TECHOE B3aUMOJCHCTBHE HAa3bIBAETCI CUMOUO30M.

Mx# ¥ IUIIaWHUKU CUMTAIOTCS OYEHb HECOBEPIIEHHBIMU pacTeHUsIMU. OJTHAKO MMEHHO
3TO «HECOBEPILEHCTBOY MO3BOJISIET UM KUTh B TAaKUX YCIOBHUAX, IJ€ JIOObIE APYrHUe PACTCHUS HE
CMOryT cymecTBoBaTb. OHM JIETKO MEPEHOCAT JaxKe IIyOOKoe 3aMOpaXMBaHUE U MOCIIENYIONIee
BBICBIXaHME. biaromaps ToMmy, 4TO MXH W JIMIIAHHUKA HEBEPOSTHO HENPUXOTIUBBI, OHU PacIpoO-
cTpaHeHbI 1o Bcel miaHeTe. OHM pacTyT naxke Ha nmoOepexbsix AHTapKTuIbl! YdeHble Bo3nara-

IOT Ha JHUIIAHHUK OOJIbIINE HaJCXKbI, NbITAACh BEIpAalllUBATh 3TO PaCTCHHUEC B KOCMOCCE.

3aoanus:
1. BaumarenbHO paccMoTpuTe pUCYHKH. C MOMOIIIBIO TTOJIyY€HHON HH(OPMAITUN JOTIOTHUTE
MIPENIIOKECHHUS :

Cmebenv xeowa

Cmebenv niayna
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2. C moMomIbpi0 MPHUBEIEHHOTO OMUCAHUS IUICCEHH IOMPOOYHTE JI0Ka3aTh, YTO INIECEHb — TOXKE

IpUOBI.

3.CornacHsl 1 BHI ¢ yTBepxkAeHueM: «[ pubbl He pacTyT B oropoje»? O6ocHyiiTe CBOE MHEHHE.

4. Kakue u3 yka3aHHBIX POJCTBEHHBIX pacTeHMIi mpouspacTaioT B Poccun?

[Tnaynbl. CrutonIHBIMEU 3apOCIIsIMU TPOU3PACTAIOT B XBOMHBIX Jecax Ha KaBkaze, Cubupu, [lansHem
Bocroke.

XBo1u. PacripocTpaHeHbl IPAKTUYECKH 10 BCEMY 3€MHOMY 11apy, HO MPEANOYUTAIOT YMEPEHHBIN
kiumat CeBepHOro Moiaymapus.

[TanopotHuku. Berpeuarores B necax Asun, Poccun, Mekcuku, Hopsernu.
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7 kaacce
Tema 1. Monekynapnoe cmpoenue meépowvix mei, ncuokocmeii u 2a3os. /[luppysusn ¢ cazax,

HCUOKOCMAX U MEEPOLIX menax

Texcmot Ons umenun:

Texer 1

BbpoyHoBckoe nBukeHHE — OECOpsSA0YHOE IBUKEHUE MaJbIX (pasMepoM OKosio 1 MKM) ya-
CTHII, B3BEIIEHHBIX B JKUJIKOCTH WJIM Ta3e, MPOUCXOJAIIEE MO JAEHCTBUEM TOJYKOB CO CTOPOHBI
MOJIEKyNl oKpykaromeit cpenasl. OTkpsiTo P. Bpoynom B 1827 r. Buaumbie TOIbKO MOJI MUKPOCKO-
IIOM B3BEILIEHHBIE YACTUIIBI JBMXKYTCS. HE3aBUCUMO APYT OT ApYyra U OMMCHIBAIOT CIOXHBIE 3UI3aro-
oOpa3Hble TpaeKTOpHU. bpoyHOBCKOE BUKEHUE HE 0ciIadeBaeT coO BpPEMEHEM U HE 3aBHCUT OT XH-
MUYECKUX CBOMCTB cpeibl. VIHTEHCHBHOCTh NBMKEHHS YBEIMYMBAETCS C POCTOM TEMIIEPATypbl
Cpelbl U C YMEHBIIEHHEM €€ BA3KOCTH U Pa3MEPOB YaCTHII.

B 1908r. XK. Ileppen Hauan KoJIMYECTBEHHbIE HAOIIOACHHS 3a JBUKEHHEM OpPOYHOBCKHX
4acTUIl o] MUKpockonoM. Kpoleunsle mapuku noutu cepudeckoir Gopmbl U MPUMEPHO OJUHA-
KoBoro pasmepa IleppeH mosryyasn U3 ryMMUTYTa — COKa HEKOTOPBIX TPOIMUYECKHUX JEPEBLEB. DTU
KpOIlIeYHbI€ IApUKU OBLIN B3BEIICHHI B TIUIEpUHE, coaepxkaiieM 12% Boabl. Boopyxusiucs ce-
kyHaomepowm, K. Ileppen oTmeuan u moToMm 3apucoBbIBal (KOHEYHO, B CHJIBHO YBEJTMYEHHOM Mac-
mrade) Ha JaucTe OyMard IMOJIOJKEHHE YacTHIl Yepe3 KakJble MOJIMUHYThl. COoeuHs MOTyYeHHbIE
TOYKH MPSAMBIMH, OH TOJIy4asl 3aMbICIOBAThIE TPAEKTOPHUHU, TPU U3 KOTOPBIX MOKA3aHbI HA PUCYHKE

14.

3aoanusa:

1. Tlo pucyHKy oIpelenuTe CpeiHUe CKOpo-
CTH TpeX OpOYHOBCKHMX YacTHI 3a IEpBble
10 MmuH HaOIIIOAEHUS.

2. Omnpeznenurte, MOYeMy CKOPOCTH ITHUX 4Ya-
CTHII IO BEJIMYMHE U HAINPaBJICHUIO pa3iu-
YarTCs MEXIY CO00H? YKaXUTe HECKOJIb-
KO OCHOBHBIX IPHUYUH 3TOTO pPa3InyMi,

BBI6paB U3 CHHUCKAa BO3MOXKHBIM HOMCP

MpaBHUJIbHOT'O OTBCTA: PucyHok 14
1 — oHU BMEIOT pa3InIHyr0 MaccCy, 2 — OHHM UMEIOT
Ppas3IMIHYIO (I)OpMy; 3 — UX CTOJIKHOBEHHUS C MOJIEKYJIaMH Opr)KaIOH_[efz'I Cp€abl UMEIOT CﬂyqaﬁHBIP'I

Xapakrep.
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3. Kax morna Obl BBITTISAETH TPACKTOPHS OPOYHOBCKOM YacTHUIIBI MPH HAOIIOAEHUH €€ T10-
noxxenus He yepe3 30 cexyHn, a uyepe3 kaxabie 10 cexynn? M300pa3uTe BO3MOXKHYIO TPACKTOPHIO
YaCTHUIIbl, HAJOKMB €€ Ha TPACKTOPHIO, MOJIYUYEHHYIO MPU M3MEpPEHHAX moJjoxkeHus uepe3 30 ce-

KyHZl. CTpenkoit 0003HaYeHO HanpaBleHHE BUKEHHUSI OPOYHOBCKOW YaCTHIIBI.

Teker 2
Tucpepysmst

JMudody3uto ynoOHO HaOM0AaTh B TYCTHIX TefsiX. Takol reib MOKHO NMPUTOTOBUTD, HAMOJI-
HUB OaHOuKy 4-5%-HBIM pacTBOpOM jkenaTHHa. JKenaTWH cHadajga JOJDKEH HECKOJbKO 4YacoB
Ha0yxaTb, a 3aTE€M €ro IMOJIHOCThIO PACTBOPSIOT MpPH MepeMEeNIMBaHUM, OMYCTUB O0aHOUYKY B ropsi-
yyto BoAy. [locne oxmaxaeHus moaydaeTcsl MOYTH MpOo3padyHblid refib. ECIM ¢ MOMOIIBIO OCTPOTO
MUHIETa OCTOPOXHO BBECTH B IEHTP 3TOM Macchl HEOOJIBIIONW KPHUCTAUIMK MEpPMaHraHaTa Kajus
(«MapraHiioOBKU»), TO KPUCTAIUIMK OCTAHETCS] BUCETh B TOM MECTE, IIe €ro OCTaBUJIU, TaK KaK relb
HE JaeT eMy ymacTb. Y Ke uepe3 HECKOJIbKO MUHYT BOKPYI KpPHCTaJUIMKa HaYHET PacTH OKpalleH-
HBIH B ()MOJIETOBBIN IBET MIAPHUK, CO BPEMEHEM OH CTAaHOBUTCS Bce OOJIbIIE U OOJIbIIIE, TOKA CTEHKU
0aHOYKHU He UCKa3AT ero ¢popMy. Takoi ke pe3ynbTaT MOXKHO MOJIYYUTh U C MOMOIIBIO KPUCTAIITH-
Ka MEJHOTO KYIopoca, TOJIbKO B 3TOM Cllydae MIApUK MOJIYYUTCS He PUOJIETOBBIM, a TOIYOBIM.

Bonpocwtl ona oocysymcoenusn:

- [louemy okpamienHas u3-3a nuddys3un o61acTh rens umeer Gopmy mapa?

- Kak uzmenutcs gopma u pasmepbl OKpalleHHON 00JacTH NP YBEJIIMYCHUH TEMIIepaTyphl
relis: YBeJIMYUTCS, YMEHBIIUTCS, HE U3SMEHHUTCS, U3MEHUTCA?

- Kak u3menutcs ¢popma okpamieHHOW 001aCTH, €M M3HAYaIbHO CO3/1aTh U MOAIEPKUBAThH
pasnuuue TeMIepaTtyp BepxHei yacTu eMkocTu (Oosiee Harperas) U HIDKHEH dactu (OoJiee X0mo-
Has)?

3aoanus:

1. M3o0pa3ute Ha pUcyHKe IpeanoiaraeMyto GopMy OKpalieHHOH 00J1acTH res.

Tema 2. Mexanuueckoe osuxcenue. I'uopoycunumeins

Texcmut 012 umenus.
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Teker 1

«Ilocne obema morona Obla skapKasi; Mbl IIEPEIUIH B CaJl M WM Yail MOl TEHBIO HECKOJIb-
KUX 51070Hb. Mexay npounM c3p Mcaak ckazan MHE, 4TO TOYHO B TaKOi e 0OCTaHOBKE OH Haxo-
JIWJICS, KOTJIa BIIEPBBIE €My IIPUIILIA B FOJIOBY MBICIBL O TAroTeHMH. OHa ObuIa BbI3BaHA MaJICHUEM
s0JI0Ka, KOT/Ia OH CHJIeN, IOrPy3UBIIUCH B TyMbl. [louemy si010Kk0 Bcerna magaer OTBECHO, MOAY-
MaJl OH Ipo ceds, MoYeMy HE B CTOPOHY, a BCErAa K HEeHTpy 3eMiu. J(oJKHa CyliecTBOBaTh IPUT -
raTtejpHas CWja B MaTepUH, COCPEIOTOUYEHHAs B LIeHTpe 3eMiu. Eciau marepust Tak TAHET APYryro
MaTepuIo, TO JAOJKHA CYILIECTBOBAThH MPONOPLHUOHAIBHOCTE ¢ KonndecTBy. [loaToMy s16510K0 Mpu-
TATMBAeT 3eMIII0 Tak ke, Kak 3emuist s10s10k0. JlomkHa, ciegoBarenbHO, CYLIECTBOBATh cuja, Io-
noOHas TOW, KOTOPYIO Mbl Ha3bIBAEM TSKECTbIO, IPOCTUparoIasics o Bceil BeeneHHoi».

Bonpocwt ona oocysymcoenusn:

- O uém roBopurcs B TekcTe? Kak ero Mo>kHO 03aryiaBuTh?

- Kakoe coObITHE, ecii BepUTh paccka3y, Bei3Bajio y M. HetoToHa MBICIB O TATOTEHUN?

- 'te B 3TOM paccka3e roBOPUTCS 1O CMBICTY MOYTH TO K€ CaMOe€, YTO HAIlMCaHO U B yuel-
HuKe: «['paBUTAIIMOHHOE MPUTSHKEHUE JII000T0 Tena MpOosBIsSeTCs TEM 3aMeTHee, 4eM OOJIbIle ero
Macca»?

- OCHOBBIBasICh HAa TOM, YTO ONMCAHO B THX BOCIIOMHHAHUSX, CHENaIl Obl Bbl HA MECTE
Hplo-ToHa BBIBOJI O BCEMUPHOM XapaKTepe TATOTEHUS WM TOJBKO O CYLIECTBOBAHUM TATOTEHUS
MexX Iy 3emieit u apyrumu tenamu? OTBET 000CHYHTE.

3adanue:

Haiimure B UHTEepHETEe Miam OymMakHBIX MCTOYHHMKaX MH(popmanuio o6 WM. Herorone. Uem
3HAMEHHUT ITOT BEJIUKUN yUEHBIH, KPOME TOTO, UTO I10 JIET€HE OH OTKPBLI 3aKOH BCEMUPHOTO TATO-

TEHUs, KOTJja €My Ha 0JIOBY yIajo si0Joko?

Teker 2

[lepBbIii TTaTeHT, CBS3aHHBIN C THAPABIWYECKUM YCHJICHHEM, ObUI MoiaydeH Dpenepukom
Jlanuectepom B BenukoOputanuu B 1902 rony. Ero u3zoOperenue mpeacTaBisiio cOOOM «yCHIIH-
TEJIbHBI MEXaHU3M, IIPUBOJIMMBIN MOCPEICTBOM TMApaBINYECKON sHeprun». B 1926 rony unxe-
uep [Iupc Sppoy npoaemMoHCcTpupoBall B kKoMnanuu J[eHepan MOTOPC TUAPOYCHUIUTEND PYJIS.

OpHa 13 BO3MOXXHBIX KOHCTPYKIUIT aBTOMOOMIBHOTO THAPOYCUIIUTEINS PYJIsi, HA3bIBAEMOTO

30JI0OTHUKOBBIM, H300paXkeHa Ha pucyHke 15.
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PucyHok 15

B s3roi1 cxeme mepemeleHue ynpasisomeld pykosTku (1) BOopaBo depe3 MEXaHMUYECKYIO
CBSI3b BBI3BIBAET CMEIICHHUE 30JI0THHKA (2) Takxke BIpaBo. [Ipu 3ToM OTKpBIBAaIOTCS KaHaJbl 30JI0T-
HUKOBOT'O rujpopacnpenenutens (3), B pe3ynbTaTe 4ero ruipaBindeckas )KUAKOCTh OT Hacoca Io-
na€rcs B MPaByIO MOJIOCTh ruApoaBuratens (4). B aToi mosoctu ruiponuinHapa BHEIIHUM HAco-
COM co03/1aéTcs N30BITOYHOE JABJICHHE, U, KAK CIEJICTBHE, BBIXOJHOE 3BEHO (5) ABMXKETCS BIIPABO,
TO €CTh B TOM K€ HalpaBlieHuH, 4To U pykosTka (1). [Tockonbky BbixoaHOE 3BeHO (5) KECTKO CBS-
3aHO C KOpITycOoM pacnpeaenurens (6), To nepeMelleHne BBIXOIHOTO 3BEHa BBI3bIBAET TAKOE XK€ I10
BEJIMUYUHE MEepeMEIICHUEe KOpIlyca paclpenenuTens. B pe3ynprare cMeleHus Kopilyca pacrpese-
JuTens, kKaHaisl (3) B ruipopacnpeieiuTese NepekphIBatOTCs MOSICKaMU 30JI0OTHUKA U TIOava JKu JI-
KOCTH OT Hacoca B MOJIOCTh TMAPOLMIMH]pA Mpekpamaercs. TakuM o0pa3oM, U ynpasJisiomas py-
KOSITKA, U BBIXOJHOE 3BE€HO YCTPOMCTBA JBMXKYTCS CHHXPOHHO. OJHAKO 3a CUET TOro, YTO YCHUIIUE
Ha BBIXOJHOM 3BEHE CO3Ja€TCs 3a CUET JaBJICHUS, Pa3BUBAEMOI0 HACOCOM, TO 3TO YCHUJIME MHOIO-
KpaTHO 0oJIblile, YeM yCUIIME, IPUKIIAAbIBAEMOE K pyKosTKe oneparopoM. KospduunenT ycunenus
CIIEAAIUX TUAPOIPHUBOAOB MPAKTUYECKH HEOIPAaHMYEH, U MOIIHOCTb BXOJHOI'O CUTHAlIa MOXET

OBITE YMCHBIICHA O HUYTOXKHO MaJjol BEIMYHHEI.

3aoanusn:

1.0Onpenenute, Kyaa OyneT ABUTaThCsA BBHIXOAHOE 3BEHO MPU MEPEMEIEHUN PYKOSITKH BIe-
BO?

2. Ilomymaiite, eciu JaBiieHUE THUAPABIMYECKON KUAKOCTH, CO3aBa€MOE BHEIIHUM HAaco-
COM, YBEIIMYHTh, TO KaK U3MEHUTCS CUJIa, ICUCTBYIONIAs Ha pabounii MOPIIeHb?

3: Byner nu octaBaTbcs MOCTOSIHHOM cuWJja, AEMCTBYIOIIAas Ha pabouuil MoOpiIeHs BO BpeMs

NEpEMCIICHHUA PYKOATKU MPU OTKPBITHIX KaHAJIaX rnnpopacnpez[eJmTenﬁ?

Tema 3. 3emna. Ammocgepnvie asenenus. Mupoesoii okean. /lagnenue 600bl 8 MOPAX U OKEAHAX.
Hccneoosanue ona mopeii u okeanoe
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Texcmul 015 umenus:
Teker 1

OOpatuTe BHUMaHHE, KAKOE HMHTEPECHOE SBJICHHE MOXKHO HAOJIIOJaTh, MCIOJB3YsS CaMoO-
JIENIbHOE IIPOCTOE YCTPOMCTBO.

Heo0x0auMo B3ATh SIIUK, B OJJHOM U3 CTEHOK KOTOPOTO cAenaTh oTBepcThe nuamerpom 10
caHTUMETPOB. [I[pOTHBOMNOJIOKHYIO CTEHKY HAJ0 CHATh U 3aTSAHYTh yNpyrou mieHkou. Eciu renepn
HAIOJHUTH SIIUK JIBIMOM, CKaXEM, U3 «CYXOTO JIbJia», U MIEIKHYTh IO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCSI Bpalllarolleecs TyMaHHOE KOJIbLIO.

OO0pa3yroTcsi TakMe KOJblla OT 3aBUXPEHMI BO3dyXa y KpaeB oTBepcTHs. Bo3Hukmas «3a-
KpYyTKa» CIOCOOHA 3aMETHOE BpeMs COXpaHATh (popmy KoJiblia. HanoBuMBIINCH, MOYKHO JOOUTHCA
TOT0, YTO KOJIbIA OyIyT JOTOHSATH, YAAPTh UM NPOXOIUTH APYT Yepe3 Apyra.

B npupone 3aBuxpeHusi, npasaa, ye HE KOJBLEBBIE, MOPOKAAIOTCS, K MPUMEPY, BOCXO-
JSIIIMMU TOTOKAMU HarpeToro Bo3ayXa. JTo SBJIEHUE YacTO BCTpeYaeTcs B MycThIHsIX. [loqHUMAasACh
BBBICh, BO3/IyX 3aKPyUHMBAETCs, BTSATHBAs B C€Osl IECOK M MbLIb, KOTOPBIE BBIIAIOT Pa3Mephbl ITHX
BpAIIAIOIIMUXCSl BO3AYIIHBIX CTON00B. X Ha3pIBaloT cMep4u. bbIBaeT, 4To OHM JOCTUTAIOT JECST-
KOB METPOB B IIHPUHY U COTEH B JJIMHY. Takue cmepuu, Ha3piBaeMble B CeBEpHON AMEpHUKE «TOP-
HA/10», CIOCOOHBI BbI3BAaTh HEMAJIbIE pa3pylieHus. VX cuiibl XBaTtaeT, 4TOObI IEPEHOCUTH I0Ma.

Ho ecth u puckoBbie JOOUTENN cMepueld — IuIaHepUCThl. MIM ymaeTcsi Tak MCIOJIb30BaTh
BHUXPEBOE BpallleHHE BO3AyXa, YTO OHO MOJHUMAET IJIaHepbl Ha OOJIBIIYIO BHICOTY.

Brl MOxkeTe u caMu yCTpOUTHh HEOOBIION MBUIBHBIA CMEpPY, €CJIM MOKPYTHTE JOMIECYKON
BOJIM3M HArpeTOTo yJacTKa 3eMJIM WU ac(daibTa.

3aoanusa:

1. Beigenute cocTaBHbIE YaCcTH B IIPEJCTABICHHOM TEKCTE, YCTAHOBUTE MEXKy HUMU B3aH-
MOCBs3U. O3ariaBbTe TEKCT.

2. Cnenaiite pUCyHOK CaMOJICJIbHOM YCTaHOBKH, C MIOMOIIBbIO KOTOPOM MOKHO MOJYYUTh
BpalllamoIuecs TyMaHHble KoJibia. M300pasute Kojblia:

- KOTOpPBIE JOTOHSIOT JIPYT Apyra,

- KOTOPBIE IPOXOAAT APYT Yepe3 Apyra.

3.Hepe‘II/ICHI/ITC, KaKHC HAYyKH CJIICAYCT U3YUUTh, yTOOBI 3aHUMAThCS HCCIICAOBAHUEM TOPHA-

0.
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Tekcr 2

DXO0JIOT MpeCTaBIseT co00M MPUOOP, KOTOPBI HCIIOIB3YET YIbTPAa3BYKOBBIE BOJIHBI IS
HCCIICIOBAHUS CTPYKTYPBI U penbeda JTHa, 00HAPYKEHHUS [TOIBOTHBIX OOBEKTOB U PHIOBI. DXO0JIOT
COCTOMT M3 JIBYX 4acTel — laTuMKa, COAEPIKAILIEro yCTPOCTBa Iepeiauu U IIpueMa yjabTpa3ByKo-
BBIX BOJIH, U AuCILIes. J[aT4MK yCcTaHABIMBACTCS HA JIHUIIE Cy/IHA HUKE BaTepInHUA (YPOBECHb I1O-
TPY)KEHUs Cy/Ha). JlaTYMK MOChUTaeT CUTHAIBI B CTOPOHY JHA W MPUHUMAET CUTHAJIBI, OTPAKCHHBIC
OT JIOOBIX MpensATCTBUH. JlaHHBIC OT qaTunKa 00pabaTHIBAIOTCS M BBIBOISATCS HA SKPaH JUCIUICS B
BH/JIE JIBIDKYILIETOCS Tparueckoro n300paXkeHus JHa U BCeX 0OBEKTOB Ha MyTH CUTHAJA. JTO M0 3-
BOJISIET cOOpaTh HHPOPMAIIHIO 000 BCEM, UTO €CTh B TOJIIIIC
BOJIBL.

3aoanusn:

1.JIms1 mocTpoeHust n300paXkeHus THa U OOBEKTOB Ha

MyTH CUTHAJIa HEOOXOIUMO BBIYHCIIMTH PACCTOSHHUE OT JaTdH-
Ka-u3JTydaTeliss yAbTPa3BYKOBBIX BOJH JIO0 MPEMSATCTBUSA. YIIb-
TPa3BYKOBBIE BOJHBI PACIIPOCTPAHSAIOTCS B BOJIE CO CKOPOCTHIO
okoyio 1500 m/c. Ykaxkute, 4TO JOJKEH U3MEPHUTH IXOJIOT IS
MTOCTPOECHUSI U300paXkeHus?

2. Amepukanckuii yueHslii P. Copmact B 2004r. yTBEepKIaai, 4YTo 0OHAPYKHUIT JIETCHIapHYIO
Atnaatuny B CpenuzemHoM Mope, 6mu3 Kumpa. OH npoBen uccieoBaHue MOBEPXHOCTH 3€MJIU Ha
rryouHe 1.5 ThIC. M C TIOMOIIBIO 3X0JI0Ta U 00HApYxw1 OoJsiee 70 cOBNaACHUI ¢ OMUCaHUSIMHU AK-
ponoss ATIaHTUABI: MHOTOKHJIOMETpPOBasl CTEHa, XOJIM, OKPY)KCHHBIH BaJloM, IIyOOKHE DBBI, a
TaKke Oepera BeICOXIIEH peku. HapucyiiTe ynpoIeHHyo cXeMy ero UCCae0BaHM.

3. B Mopckoii BoJie CKOPOCTh YJIbTPAa3BYKOBBIX BOJH YBEITUYHMBAETCA C POCTOM JaBIICHUSI.
OmnpenensgeMoe 7X0JI0TOM PacCTOSTHUE J10 JIHA OYAET OTJIMYaThCsl OT UCTUHHOTO?

BriGepuTe npaBUIbHBIN OTBET:

1) ono Oynet Gosbiie, 2) oHO OyeT MeHbIIe, 3) OHU OYIyT PaBHBI.

Tema 4. Hccneoosanue mopeit u okeanos. Mapuanckas énaouna

Texcm Onsa umenus
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Mapuanckas BnajguHa — riIyOodaiiiiee MECTO 3¢eMHON MOBEPXHOCTH. PacnonoxkeHo oHo Ha

3anaaHou okpanHe Tuxoro okeana B 200 kuimomeTpax BocTouHee MapuaHCKoro apxurienara. Yue-
HbIe-OKeaHorpadbl J0JIroe BpeMs MbITATUCh Y3HATH €€ UCTUHHYIO TyOuHy. MccnenoBanus pasHbIx
JIeT 1aBaJy pa3Hble 3HaYeHHA. Jle7o B TOM, U4TO Ha TAKOH KOJOCCAIBbHOM IIyOUHE IIIOTHOCTH BOJIBI
YBEJIMYUBAETCS 110 Mepe NPUONIKEHHUS KO JHY, IO-
9TOMY M CBOMCTBA 3BYKa OT JXOJIOTA B HEM TOXKE Me-
HAoTcd. [IpruMeHnB BMecTe ¢ 3x010TaMu O0apoMeTpbl
¥ TEPMOMETPHI Ha Pa3HbIX ypoBHsX, B 2011 romy 6su10
yCTaHOBJIEHO 3HadYeHue riyounsl 10994 + 40 metpos.
JlaBneHue Ha JHE MOJABOJHOM pacCEINHBbl COCTABIISIET
1072 atmocdepsr, niu 108,6 MlT1a.

3a Bpems, MpoLIeAlee ¢ MOMEHTa OTKPBITUS
riy0oyaiiliero KaHbOHA, yJa4yHO JOCTUYb €ro JHa
yAaBajoCh TOJIBKO 4eThipe paza. B 1960 roxy riy6o-

KOBOJHBIN Oatnckad «Tpuecty BnepBble B MUpE CITY-

CTWJICSI HA camMoe JHO MapuaHCKOW BITAJIUHBI C JBYMS

naccaxupamu Ha Oopty: neditenantom BMC CIHIA

Jlonom Yommem u mBennapckum okeaHorpadom XKa-

koM [Tukapom. B 90-e rosr xenob uccineaoBant sSmoH-

ckuii 6ecmtoTHBIN 30H] «Kaikoy, mpuHecmnii co aHa TPOOBI Mila, B KOTOPBIX ObUIA OOHAPYKEHBI

OaxkTepuu, YepBU, KPEBETKH, a TAKXKE KapTUHKU J0ToJie HeBegomoro mupa. B 2009 roxy mokoput

0e3Hy aMmepHuKaHCKHi poOoT Nereus, MOJHSABIINN CO THA MPOOBI MJIa, MUHEPAJIbI, 00pa3Ilsl TIIy0o-

KOBOJIHOH (ayHbl U (HoTO obuTareneit HeBenoMbIX TiyouH. B 2012 roay B 6€31HY B OJIMHOYKY CO-

Bepi norpyxkenue [xerimc Kamepon — aBrop «Tutanukay, « TepmunaTopa» u «ABatapa». OH

IIPOBCII HA OHE 6 4JacoB, CO6I/Ipa${ Hp06BI TpyHTa, MUHC- 3asucumocms ckopocmu yaempassyka (yacmoma 12 Mly)
8 800e om OaeseHUs U memMmmnepamypeol

panoB, dayHsl, a Takxke nenas Gororpaduu u 3D BUIEO-

cbeMKy. Ha ocHOBe 3TOTO MaTepuana Obl1 co3iaH GpuiibM «Bb130B 6e31HEY.

3aoanusn:

1.[lns BBIYMCIEHUS TUAPOCTATHUYECKOTO JaBIEHHsS BOJbI Ha JHE MapuaHCKOW BHAJMHBI
p=pgh HE06X0AUMO 3HATh MIOTHOCTH MOPCKOH BOJBI (PU HOPMATbHBIX ycnoBusax p=1028 kr/m®),
rny6uny Brnaguael h=10994 M 1 yckopeHue cBo6oaHOro maneHus ¢g=9,8 m/c’. Brruncnenus naiot
pesynbrat okosio p=110 MIla. O6bsicHuTE, MOYEMYy peanbHOE JaBieHHE OyJeT MPEeBHIIATh MOJTY-
YEHHBIN Pe3yNbTaT BHIYMCICHUI?

2. B MOpcKoil BoJie CKOPOCTh YIAbTPAa3BYKOBBIX BOJIH 3aBUCUT OT TEMIIEPATYPHI, COJIEHOCTH U

riryouHsl. [Ipy HopManbHOM JIaBJICHUHU U TEMIIEpaType OHa COCTaBIIIET B cpeaHeM okojio 1500 m/c
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Y YBEIMYMBACTCS C POCTOM JAaBieHHA. Eciu BO3MOXXHBI M3MEPEHUsSI BPEMEHU MPOXOKICHHS YIlb-
TPa3BYKOBOT'O CHUTHAJa 3XO0JIOTA a JI0 JJHA BIAJAWHBI U OOPaTHO MOCIE OTPaKEHHs], KaK BBIYMCIUTH
ee rmyouny? IIpemioxkuTe CBOi alfTOPUTM pacyera.

3. B Mapuanckom >xenobe Ha TIIyOMHE OKOJIO JABYX KMJIOMETPOB KIIyOSITCS «4YepHBIE KY-
PWIBIIMKI» — UCTOYHUKH T€0TEPMAIHLHON BOABI C CEPOBOJIOPOJIOM M APYTUMH BEIIECTBAMH, KOTO-
pBI€ TIPU KOHTAKTE C XOJIOTHON BOJOH MpEeBpaIlaloTCcsl B YepHbIe Cynbhuapl. [[Bmwkenue cyabpui-
HOW BOJIBI HAIllOMHHAET KJIyOBI YepHOTro AbIMa. TemmepaTypa BOJABI B MECTE BBIOpOCA JOCTHUTAET

450° C.

Ha ceBepe kaHbOHa PacIoyioKeHbI «Oenble KYpUIbIIUKN» — TeW3ephl, U3BEPralOLIUe KU/I-
KUH yriekucieii ra3 npu temieparype 70-80° C. I'opsiure MCTOYHUKHU «IOJOTPEBAIOTY JICSIHbBIC
BO/JIbI, TIOJIEPKHUBAs J)KU3Hb B O€3/IHE — TeMIlepaTtypa Ha JAHe MapuaHCKON BIAJAMHBI HAXOIUTCS B
npenenax 1-3° C. ToueMy okeaH B 30He BHIOpOCA TeOTEpMabHBIX BOJ TeMreparypoii 400-450°C

HE 3aKUIIaeT?

Tema 5: Yenosex u 300posve

Texcmul O umenus

Teker 1

CuuTaercs, 4TO CHCTEMAaTHYECKUE, HO YMEPECHHbIC (PU3NUECKHE YIPAKHEHHS TOJIC3HBI IS
HAIIero 3/70pOoBbA. Bo BpeMsi TPEHUPOBKHU MBIl PACXOIYIOT OOJBIIOE KOJIUYECTBO PHEPTUU U
TpeOyIOT OONBIIOr0 KOJUYECTBA MUTATENBHBIX BEIIECTB W KUCIOPOJA, KOTOPHIE JOCTABIISIOTCS
KpoBbI0. UTOOBI 00eCIeUYnuTh MBIIIIBI BCEM HEOOXOIUMBIM, YBEIIMYUBACTCS UX KPOBOCHAOXKEHHE.
Bo BpeMst TpeHUPOBKH KHUPBI HE OTKJIAILIBACTCS B MBIIIIAX, a, HAOOOPOT, pACHICIUISIOTCS IS T10-
Jy4EHUS SHEPTHH.

3adanue: Bripa3zuTe CBOE OTHOIIEHHUE K CIEAYIOUIUM yTBEpKAeHUIM: «Jla nnmu Her»

a. Cucremarudeckre (pU3NUeCKre yIpaxHEHUS CKOpee TOJIE3HbI, YeM BPEIHBI.

0. OusnuecKue ynpaxHeHHsI MOJIEe3HbI A7 MPOPHUIAKTUKH 3a00JIeBaHUN Ceplia U COCYyIH-

CTOU CUCTEMEBI.
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B. Dusnueckue ynpaxHEHHs IPUBOJAT K IPABUIIBHOMY IIUTAHUIO.

r. @u3nvecKue ynpaKHeHUs! TOMOTA0T U30eXKaTh JIMIIHETO Beca.

Teker 2
Kapuec 3y0oB

bakrepuu, xuBylue y Hac BO PTY, SABISIOTCS INPUUMHOM Kapueca 3y0oB. Kapuec cran

npobnemoii ¢ Hauasa 18 Beka, Korha caxap CTajl JOCTYIHBIM Onarojapsi yBEJIWYEHHIO €ro

IMPOU3BOACTBA U3 CaXapHOI'0 TPOCTHUKA.

B Hacrosiiee Bpems Mbl MHOTO€ 3HaeM o kapuece. Harpumep:
bakrepuu, KOTOpBIE SBIAIOTCS IPUYNHOMN Kapueca, IUTAKTCS CaXxapoM.
Caxap npeBpaiaercs B KUCIIOTY.

Kucnora noBpexxaaer noBepxHOCTh 3y0O0B.

Uucrka 3y00B MoMoOraeT npeJoTBpaTUTh Kapuec.

Bonpocwt ona oocyncoenusn:

- KakoBa posib Oaktepuii mpu Kapuece 3y00B?

3aoanusa:

1. Ha rpaduke nokasano notpeOiieHne caxapa W 4UCIIO CIydaeB Kapueca B pa3HBIX CTpaHax.

Kaxnas ctpana Ha rpaduke npencraBieHa Toukod. Kakoe u3 cremyroniux BbICKa3bIBaHUM I10/1-

TBEpKIaeTcsl JAaHHBIMU, IPUBEICHHBIMU Ha rpaduke?

a.

0.

B HEKOTOPBIX CTpaHax JFOAW YHUCTAT 3yObl Yallle, 4YeM B IPYTUX CTpaHax.
Uewm OogbIlie JIFOAM €T caxapa, TeM 00Jiee BEpOSTHO, UTO Y HUX Oy/IeT KapHec.
B mocneHue ro1el BO MHOTHX CTpaHax YBEIMYHIIACH YACTOTA 3a00JIEBaHUN KapHECOM.

B MMOCJICAHHUEC I'OJIbl BO MHOTHUX CTpaHax HOTpe6J'IeHI/Ie caxapa yBCJIMYUJIOCh.
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2.0T™MeThTe TOBKO OJHY KJIETKY B KOKIO0U cTpoke: Hackonbko BaM MHTEPECHO y3HATH Clie-

nytomiee? I'e u kak BbI MOKeTe 00 3TOM y3HATh?

O4YCHb MHTCPCCHO | MHTCPECHO | MAJIOMHTCPCCHO | HC UHTCPECCHO

a) Y3HaTh, KaK BBITJISIAT MOl MHKPO-
CKOITOM 0aKTepHH, pa3pyLaroiiue 3y-
OBl

0) Y3HaTh O CO3JJaHNH BaKIIMHBI,
MpeIoTBpAIlaIoIIeH Kaprec 3y0oB

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

8 kiaacce

Tema 1. dnekmpuueckue sa61eHuA.

Texcmut 012 umenus:

Teker 1

DKCTepTy Aad 00paser] HeU3BECTHOTO TBeporo BemiecTBa. OH X04YeT 3HAThH SIBISICTCS JIU
BEIIECTBO METAUIOM. MeTaylibl B TBEPAOM COCTOSTHUM WMEIOT KPHUCTAUIMYecKoe CTpoeHue. B
y37aXx KPHUCTAUIMYECKOW PEIIeTKH MeTajla PpaCIoIOKEHBl TOJIOKUTEIIbHBIE HOHBI, a B
MPOCTPAHCTBE MEXKAY HHMH JBUXKYTCS CBOOOMHBIE OHIeKTpoHbl. Eciam B Mertamne co3naTh
ANIEKTPUYECKOE T0JIe, TO CBOOOJHBIEC NEKTPOHBI HAYHYT JBUTAThCS HAIMPABIEHHO MO JAECHCTBHEM
ANEKTPUUYECKUX CUJI. BO3HUKHET 3EKTPUUECKUA TOK.

Hcrounnk TOkKa, MPUEMHHMKH, 3aMBIKAIONIME YCTPOMCTBA, COCAMHEHHBIE MEXKIy COOOM
MIPOBOJAAMH, COCTABIISIIOT MPOCTEHIIYIO SJEKTPUUECKYIO 1enb. YTOObI B Lienu ObLT TOK, OHA J0JDKHA
OBITh 3aMKHYTOM.

3aoanusn:

1. 3anumure OAHO CBOMCTBO, KOTOPOE MOXKET YBUAETh U IMPOBEPUTH SKCHEPT, U KAKUM
00pa3oM 3TO CBOWCTBO MOMOXKET OIPENIEINUTD, SIBISIETCS JIU BEIECTBO MeTaioM. Bocmons3syiitech
uHdopMaIet U3 HIHKEMPEICTABICHHOTO TEKCTa.

Texer 2

['pynma 6puTaHCKUX YYEHBIX pa3pabaThIBaeT KYMHYIO» OJICXKIY, KOTOpas MOMOXKET JIETIM
C OTKJIOHEHHUSIMH B Pa3BUTHUU «3arOBOPUTHY. PeGeHka, 04eToro B )KUIET U3 YHUKAIBHOTO 3JIEKTPO-
TEKCTHUJIS,, KOTOPBIN MOJCOEMHEH K CHHTE3aTOPy PedH, MOKHO Oy/IeT MOHSTh MPOCTO MO €ro Mo-
CTYKMBAHHUIO TIO YYBCTBUTEIbHON K MPUKOCHOBEHUIO TKaHHU.

Martepuan cienan U3 0ObIYHON TKAHU, MEPETUIETEHHON COIePKalUMH YTOJIb BOJIOKHAMH,
KOTOPbIE MOT'YT ITPOBOJINTH 3JEKTpUUecKkuil ToK. [Ipyu HalaBnMBaHUM Ha TKaHb, CUTHAJI, TPOXO 151
M Yyepe3 BOJIOKHA-IPOBOJAHUKH, YCUIIMBAETCS, U KOMIIBIOTEPHBINA 3JIEMEHT MOXKET ONPEACIIUTh

MCCTO IMPUKOCHOBCHHS HAa TKAHU. OTOT PIEMEHT MOXKET YIIPAaBJIATH JIFOOBIM noACOCAMHCHHBIM K
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HEMY 3JICKTPOHHBIM YCTPOUCTBOM, pa3Mepbl KOTOPOTO HE MPEBBICAT JBYX CIIUYEYHBIX KOPOOKOB.
«['maBHOE 3aKIIOYAETCS B TOM, KaK MBI [IEPEIIETAEM TKaHb U [IEPEIAEM YEPE3 HEE CUTHAJIBI: MBI
MO>KEM BILIECTH CIIELUAIbHBIE BOJOKHA B Y’K€ CYIIECTBYIOIINE PUCYHKH TKaHEW TaK, YTO Bbl 3TOTO
HE 3aMETUTEY, - TOBOPUT OJIMH U3 yueHbIX. He moBpeuB Marepua, ero MOXHO CTUPaTh, HAMATHI-
BaTh BOKPYT MPEIMETOB WM CKJIAbIBATh. Y YCHBI TOBOPUT TAKXKE, YTO MAaTEPHUAJl MOXKHO 3aITy-
CTUTb B JICLIIEBOE MAaCCOBOE IIPOU3BOJICTBO.

Bonpocwt ona oocysyncoenusn:

- MoxHo 5u KayecTBa MaTepuasa, 0 KOTOPhIX TOBOPUIIOCH B TEKCTE, MPOBEPUTH C MTOMO-
L0 HAYYHOI'O SKCIIEPUMEHTA B Jaboparopun?

- MoxHO 11 MaTepuasn cTupaTh, He IOBPEAUB €ro?

- MoxHO 11 MaTepual NOBpeAUTh, HaMaTbIBast €r0 BOKPYT MPEAMETOB?

- MoxHO 11 MaTepuan CKIaIbIBaTh?

- MoskHO 11 MaTepual 3allyCTUTh B MaCCOBOE IIPOU3BOJICTBO?

Tema 2. Xumuueckue npoyeccol. I1eKmpoiu3.
3aoanusa:
1. OnumuTe ABa mpoiecca, KOTOpbIE MOTJIM Obl Bbl HAOMIOJaTh BO BpeMsi XUMUYECKOU pe-
aKIUK:
VY4eHuK BBICHINAI HEMHOTO MOPOLIKA B MPOOUPKY. 3aTeM OH J0OABUI B MOPOILOK KUAKOCTH

1 B30oJaTan mpooupky. [Ipounsonuia XumMudeckas peaxius.

Texcm 012 umenusa:

DJIeKTPOJIN3 AJTIOMUHMS

[To conepskanuio B 3eMHOM KOpE aIIOMUHHIA 3aHUMAET MEPBOE MECTO CPEIH METAILIIOB. 3eM-
Hast Kopa Ha 8, 8% COCTOUT U3 AMIOMUHUSA (U1 CPAaBHEHUS, COJCpKaHue Kee3a B Heit — 4, 2%).
OpHaKko 3TOT XUMUYECKH aKTUBHBIM METall HE MOXKET CyIIECTBOBAaTh B CBOOOJHOM COCTOSTHUU U
BCTpEUYaeTCsl TOJBKO B BHUJE Pa3IMUHBIX coenuHeHuil. OCHOBHAs UX Macca MPUXOIUTCS HA OKCH]
amomunus (Al203). D10 coeanHeHne B 00MXOJ€ OHO HA3BIBAETCS TIIMHO3EMOM, WJIM MPOCTO TIIH-
HOM.

B konme 19 Beka Oblna paspaboTaHa TEXHOJOTHS MPOMBIIUIEHHOTO 3JIEKTPOJIUTHYECKOTO
MIPOM3BOJICTBA ATIOMUHUS U3 TJIMHO3€Ma, IOMEIICHHOTO B PACIUIABICHHBIM KPUOIUT (PeIKUil MU-

HEpall ¢ CYILICCTBCHHO MEHBIIIEH TeMnepaTypoﬁ IJIaBJICHUSA, UCM Y FJ'II/IH03CM8.).

3J'IeKTpOJ'II/I3 TJIMHO3E€Ma MPOU3BOJAAT B ) KUAKOM KPHUOJIMTE B 3JICKTPOJIU3CPEC:
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Puc. Cxema snextponu3zepa Ajis MOJTydCHHS aTFOMUHUS.

DNEeKTPOIN3ep UMEET KaToJHOE U aHOAHOEe ycTpoiicTBa. KaTomnoe yctpoiictBo - 1 mpen-
CTaBJisieT cOO0M BaHHY B CTaJbHOM KOPITyCE, 3aKPBITBHIM M3HYTPU YrosbHbIMU Osokamu. K yronb-
HOMY JHY BAaHHBI NOJAKIOYCHBI MEAHBIC INHUHBI JJIA OTBOAA JJICKTPUYCCKOTO TOKA. B mnmpounecce pa-
OOTBI ANIEKTPOJIN3Epa HA JHE BAaHHBI, CIyXallled KaToJ0M, COOUpaeTCs KUAKUM altoMUHUNA. AHOA-
HOE YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIBHO YCTAHOBJIIEHHOTO aHOJa, HIXKHSISL 4acTh KOTOPOTO IO-
Irpy)KeHa B JIEKTPOJIUT. DIIEKTPOIUT COCTABIISIOT U3 KPUOJUTOTINHO3EMHOTO paciiaBa, B KOTOPOM
coaepxutcs 8...10 % rauHozema. K aHOy MOABENCH MOCTOSHHBIN YJIEKTPUUYECKUA TOK, KOTOPBIi
WCIIONIB3YETCSI B TIPOIECCE IJIEKTPOJIM3a, a TakkKe TMOJIEPKUBACT TEMIIEPaTypy dJIEKTPOJIUTA
950...970 °C 3a cuer JLKOYJIEBA TEIIA, BRIACISIIONIETOCS B CJIOE JIEKTPOJUTA MEXKY aHOJOM U Ka-
Tos10M. [TogbeMHBIN MeXxaHu3M - 3 mepeMeniaeT aHo M0 MEPE ero cropaHus BHU3Y. Uepes mTeipu
K aHOJTy MOJBOUTCS AmekTprdeckuii Tok ot 45000 mo 155000 A. Paboyee HanpspkeHHE HOPMAIBHO
paboraromieit Banubl 4, 0-4,5 B. [Ipu snexTposim3e 1o BIUSHUEM HaJa)KEHHOTO JIEKTPUUYECKOTO
oM K KaToxy mepementarotcs kKatnonsl Na*, AP, Ca®*, Mg?', Ho paspsikaroTcs Ha KaTojie, Kak
HauboJIee MOJI0KHUTENbHbIE, TOJBKO KaTHOHBI allfoMUHMSL. O0pa3yrouiuiicss B mpolecce 31eKTpoIn3a
ATIOMHUHHM cOOMpaeTcs Ha JIHE BaHHBI 3JIEKTPOJIU3Epa MO CI0EM IIEKTPOJINTA, OTKY/a €ro nepuo-
JIMYECKU BBIOMPAIOT C IOMOIIIbIO BAKyyMHOTO KoBIIa. /Iy mosryyeHust 1 Kr aTroMuHUS pacxoayercs
okoJio 16500-18500 kBT uac 3neKkTposHepruu.

Bonpocwt ona oocysycoenus:
- Tlouemy KpymHbIE TPEINPHUITHS MO MPOU3BOJCTBY AITIOMHHHS 4alle CTpOST Ha Oepery

00JBIIUX peK?
- [Touemy pacruiaBjICHHBIN aTFOMHUHAN COOMpAETCs HAa THE BAaHHBI TI0]] CJIOEM JJIEKTpoIUuTa?
- K yrospHOoMy JHY BaHHBI TIOJKJTFOUEHBI MEIHBIC IUHBI JJIS [T0/IBOJIA AIEKTPHUECKOTO TO-
ka. Bo3MoskHa nu 3amena marepuana muH? C KakiuM yTBEP KJIEHHUEM BBl COTJIACHBI: 1) Melb uMeeT
BBICOKYIO TEMIIEpaTypy IUIABJICHUS; 2) Meb UMEET XOPOIIYIO TETIOMPOBOAHOCTE; 3) MEIHBIH Tpo-

BOJHHK 06J13.I[aeT Xopomeﬁ SHCKTpOHpOBOI[HOCTBIO?

Tema 3. Dnekmpomacnummesle a61eHuA
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Texcmut Ona umenus:

Teker 1
DNeKTpoCcTaTHUECKUI (GUIBTP NMpenHa3HaueH ISl OYHCTKHA BO3JyXa OT COAEPKAIIMXCS B
HEM MOCTOPOHHUX YacTHUIl, B OCHOBHOM Ibuin pazMepoM ot 0,01 Mxm u aspozoneid. KoHcTpykTus-
HO TPEICTABISICT COO0OW HAOOp METAJUTMYECKUX TUIACTHH,
MEXIy KOTOPBIMH HATSHYTHl METATMYECKHE HHUTH. Mexay
HUTSAMHU M IUIACTUHAMHU CO3/aéTCS PAa3HOCTh MOTEHIMAJIOB B
HECKOJIBKO TBICSY BOJIBT, YTO MPUBOJUT K 0OPA30BAHUIO MEX-
Iy HUIMHU CHUJIBHOTO 3JIEKTPUYECKOTO TOJISI U BOSHUKHOBEHUIO
Ha MOBEPXHOCTHU HUTEW KOPOHHOIO pa3psana. B pesynbrare ua-
CTHIIBI TIBIJIM MIPUOOPETAIOT AIIEKTPUUECKUM 3apsi. 3arpsi3HEH-
HBIM BO3AyX MOJAETcs B MPOCTPAHCTBO MEXKIY IUIACTUHAMU,
3apsKEHHBIE YaCTHIIbl MbUIN MOJ JAEHCTBUEM 3JIEKTPUUYECKOTO
TIOJISI IPUTSTUBAIOTCSA K IJIACTHHAM U OCEJAI0T Ha HUX.
Bpemsi 0oT BpeMeHH ¢ IUIaCTUH HY)KHO CMBIBaTh MbUIb. DJIEKTPOCTATUYECKHE (PHIBTPBI MO-
I'yT YJAOBUTH BCE YACTHIIbI, CIOCOOHBIE MpUoOpeTaTh 3apsaa. OUIbTphl OTIMYAIOTCS HU3KUM YpOB-
HEeM MoTpedieHus: SHepru U 6eciryMHOCThIO. K HefocTaTkaM OBITOBBIX MOJENE OTHOCUTCS CpaB-
HUTETHHO HEBBICOKAs MPOM3BOAUTENBHOCTH (50 — 60 M°/uac) u reHepanms o3oHa. O30H B He-
OOJBIIMX KOJMYECTBAX 00JIafjaeT MPUATHBIM 3allaxoM, HAaIOMUHAIOIIUM BO3AyX mHocie rpo3bl. On-
HAKO B BBICOKUX KOHIIEHTPAIUSIX 030H TOKCUYEH.
OuuIieHHBIH BO3yX BO3BpAILAeTCsl B MOMEIICHHWE, YTO IMO3BOJISIET SKOHOMUTH TEIIO U
AIIEKTPOIHEPTHIO, UITH BBIOpAChIBaETCs B aTMOChepy.
Bonpocwt ona oocysycoenusn:
- B xakux mo Ha3Ha4YeHHIO MOMEIIEHUSAX BO3AYyX IOCIE OYHCTKH BhIOpAchIBae€TCS B aTMO-
chepy
- bByner nu pabGorats ¢unbTp, ecinu Mexay IUIACTUHAMU MPOJAYBaTh BO3AYX B YKa3aHHOM
HaIpPaBJICHUU TIPU PA30OMKHYTOM KIJIIOU€ B I[N MUTAHUS?
- Kak nosnuser Ha 3()(HEeKTUBHOCTh OUYUCTKHU BO3/yXa MU3MEHEHHE MOJSPHOCTH TUIACTUH U
CTepHEI Ha MPOTUBOTOJIOKHYIO?
3aoanue:
Ha rpaduke nzo0OpaxeHa 3aBUCUMOCTb CTETIEHU OYMCTKU OT 00beMa BO3/yXa, PO yBaeMo-

ro yepe3 GUIBTP 3a yac JUIsd ABYX Mojenen GuibTpa.
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%B7%D0%BE%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%BF%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8F%D0%B4

W3 mpuBeneHHOTO CHCKa HEOOXOIMMO BHIOpaTh OCHOBHYIO NPUYHMHY CHMKEHUS dPQek-
TUBHOCTH OYHCTKU C YBEJIMYEHHUEM KOJIMYECTBA MPOyBaeMoro Bo3ayxa. [Ipu: yBennueHuu ckopo-
CTH BO3/YIIHOTO MOTOKA!

1) 3apsiKeHHbIE YaCTUIIBI ITBUIM HE YCIIEBAIOT OCECTh Ha IUIaCTUHAX QUIIbTPA;

2) yBeJIMYMBAETCS TEMIIEpATypa JIEKTPOJOB U U3MEHSIOTCS YCIIOBUS KOPOHHOTO pa3psia;

3) HU3MCHACTCA CUJIa IIPUTKCHHUA 3apsSXKCHHBIX YaCTHII IbUIX K IIJTACTHHAM (1)I/IJ'II)Tpa.

Tekcr 2
I'uOpuanbIi aBTOMOONIB

I'uOpuaHbIil aBTOMOOMIIb UCHIOJIB3YET COYETAHHE IBYX THIIOB JABUraTesie — OEH3MHOBOTO U
anekrpudeckoro. OHU pabOTaIOT B PEKUME ONTUMAIBHOTO JOMOJHEHUS ApYr Apyra. beH3uHoBbII
JIBUTaTENb BHYTPEHHEIO0 CrOPAHMSI UCIIOJIB3YETCSl B KAUECTBE OCHOBHOI'O MCTOYHMKA SHEPIHU JIBU-
YKEHHUS. BRICOKOBOJIBTHBIN 3JIEKTPOMOTOP THOPUTHOM CHUIIOBOM YCTAHOBKH MPEIACTABISAET CIOKHYIO
Y KOMITaKTHYI0 KOMOMHAIIMIO 3JIEKTPOMOTOpPA U 3JIEKTpOreHeparopa. DIeKTpOoABUTraTesb Npy Heo O-
XOJMMOCTH MOMEHTAJILHO 00€CIeYnBaeT AONOIHUTEIbHYIO MOIIIHOCTD, HE PACX0/Iys TOIUIMBO U HE
3arpsi3HsAs OKpyKarwlyto cpeny. Mx coBMmecTHas pabota obecriedMBacT aBTOMOOWIIIO MPEKpacHbIe

CKOPOCTHBIC KaYCCTBA U TOINIMBHYIO 9dKOHOMUYHOCTD.

B nauane aBmwkeHHs OJIOK yIpaBlIEHHUs SHEPTHIO aKKyMYJIATOPHOM Oarapen HampaBiseT Ha
AJIEKTPOMOTOPBI, PACIIONIOKEHHBIE B TepenHeil u 3aaHeil yactu aBToMoOWis. J[BHXKeHue B HOp-
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MaJIbHOM PEKUME OCYIIECTBISIETCS 332 CUET OCH3MHOBOTO JABHTAaTENsl U 3JIEKTPOMOTOPOB, Bpallaro-
IUX ¥ SJIEKTPUYECKUl rereparop. ['eHepaTop 1o Komanje OJ0Ka yIpaBJIeHUS! OCYILECTBIISET 3a-
psaaky Oarapeu, OTAaBas e M3JIUIIKK YHEPruu. [Ipu TOpMOKEHUN KUHETUYECKasi SHEPTUsi aBTOMO-
OuIist IpeoOpasyeTcsi B AIIEKTPUIECKYI0, KOTOPYIO OJIOK YIIPaBJICHHS BO3BPAIAET B BHICOKOBOJIBT-
Hyl0 Oarapero, a OCH3WHOBBIN JIBUTATENb PadOTaeT B OOBIYHOM peXHUMe. B TpaIuIMOHHBIX CHCTe-
Max 3Ta YHEPTUsl TOPMOKEHHUS Tepsutack. B oTiimdme ot HUX ruOpUIHAS CHIIOBAs CUCTEMa 0COOEHHO
3¢ deKTUBHA B TOPOJIC, TJIE YaCTO YEPEAYIOTCS PA3TOH U TOPMOIKEHUE.

Bonpocwt ona oocyymcoenusn:

- Ecnm B ruOpuAHBIX CHIIOBBIX YCTAaHOBKAX 3HEPTHUsl TOPMOKEHHUS MOCIE MPeoOpa3oBaHus B
AIIEKTPUUYECKYIO U aKKyMYJIMpYeTCs B 0aTtapee, TO Ha KaKue MPOIECChl HIET SHEPTHS TOPMOKEHHSI B
TPaIUIIMOHHBIX ABTOMOOMIISIX?

- Ecnu B TpaMIIMOHHBIX aBTOMOOMIISIX pacxo TOIUIMBa cocTaBisgeT oT 7-8 nutpoB Ha 100
KM, TO B THOpUIHBIX — OT 3-4 tuTpoB. KakoBa OCHOBHasi MpUUMHA TaKOW SKOHOMUHU TOTLIIMBA?

3aoanue:

1. Paccmotpute G0K-cXeMy FHOPUIHOTO aBTOMOOWIISI U BCTaBbTE MPOIYIIEHHOE CJIOBO B

yrBepxkaeHue: «biok ynpaBieHUs Ha OCHOBE MH(OpPMAINH, MMOJTYY€HHOH OT , To-

ChIJIACT HCIIOJTHUTCIIBHBIC KOMaH/IbI CHJIOBOM YCTaAaHOBKE U aKKYMYJIATOPHBIM 6aTape$[M».

Tema 4. Ilpou3ze00cmeo u ucnonv3oeanue 31eKmpoIHepuu

Texcmul O umenusn:
Teker 1
I'maposaekTpocranums
OcHoBHas 3aaya TUAPOIIEKTPOCTAHIINI
— mpeoOpa3oBaHHe HSHEPTUU TEKYIEH BOJBI B
ANEKTPUUECKYI0 SHepruto. B 3aBucumoctu ot
TUIA CTAaHIMU KOHKPETHas TEXHUYECKas peaiu-
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3anusi OyAeT pasHOW, HO MPHHLMI PabOTHl THIPOIEKTPOCTAHIMU OCTAa&TCsl HEeM3MEHHBIM. Pac-
CMOTPHUM TEXHOJIOTHIO BBIPAOOTKH 31€KTposHeprun Ha npumepe JKurynésckoi ['9C.
Paspe3 JKurynésckoit I'DC:

1 - Bepxuwmii 6ped (4acTh BOJOEMA, PACTIONIOKEHHAS BBIIIE IFIOTHHBI 10 TEYCHHUIO);

2 - B0J103a00p;

3 - crimpanbHas Kamepa (COopy)KeHHue, MoIBOAAIIEee BOAY K TypOuHe U (opMUpYIOIIee 1Mo-
TOK Ha BXOJIC B HANPABJIAIOUINI amnmapar; cupaibHas Kamepa 1mo (opMe HallOMUHAET YIUTKY, 3a-
KPYYECHHYIO BOKPYT THAPOTYPOUHBI);

4 - HampaBIAIOMUE anmapat (CreraJIbHBI MEXaHU3M JUIS PETYITHPOBAHUS PAcXoa BOIBI
yepe3 TypouHy);

S - TUJIPOTYpOUHA;

6 - orcaceIBarorias Tpyoa;

7 - HIOKHUN Obed (yacTb BOJOEMA, PACIIOJIOKEHHAs! HUXKE IJIOTHHBI);

8 - Bai;

9 - runporenepatop; 10 - Tparcdopmarop; 11 - THHUS dIeKTpOTIEpEaAYH.

Bona u3 Bepxnero 6neda (1) gepe3 Bomozadop (2) monmagaer B cnmpaibHy0 Kamepy (3). B
CHUPAJIBHON Kamepe MOTOK JOIMOJHUTENIBHO '3aKpyduBaeTcs" W, MPOXOJs 4Yepe3 HalpaBiIsIOLINN
anmapat (4), paBHOMEPHO TOJBOIUTCS K TuapotypOuHe (5). PackpyuuBas ruapoTypOuHy, TOTOK
TepsieT OOJIBINYIO0 YacTh CBOCH DHEPTHUH, MOCIIEC YeTO OTBOJIUTCS YepPe3 OTCACHIBAIOIIYIO TPYOy (6) B
HwkHUNA 0bed (7). [mapoTypOrHa MOTYICHHYIO MEXaHUUYECKYIO SHEPTHIO BpaIleHUs Mepenaét ye-
pe3 Ban (8) rumporeneparopy (9). I'maporeHepatop Bpaiasch, BbIPA0ATBIBAET AIICKTPUUECKYIO
SHEPTHIO, KoTopas nepenaercs Tpanchopmaropy (10), a 3aTem BELAAETCS B CETh Yepe3 JIMHUU DJICK-
Tponepenauu (11).

Bonpocwt ona oocysycoenusn:

- Kak moBnusier Ha adpdextuBHOCT paboThl [ IC (YBenUUUTCS BhIpAOOTKA SIICKTPOIHEPTHUH;
yMeHbIUTCS Y)PEKTUBHOCTD, HUKAK HE TTOBJIMAET) CHIYKCHUE YPOBHS BOJIbI B BEpXHEM Obede?

- Ilouemy uvacToTa BpaiieHusi TypOUHBI B pabodeM COCTOSIHMM MOJIEPKUBAETCS MOCTOSH-
HOM: 3TO YMEHbBIIIAET PAcXO]l BOJAbI? MOCTOSHCTBO YacTOTHI BPAIEHUSI 00ECIEUUT CTAOMIBHOCTH
4acToThl iepeMenHoro Toka 50 I' Bo Bcelt sHeprocucreme? TakKOW peXHM COOTBETCTBYET MAaKCH-
MaJbHOMY KIIJI;?

- Briusier mu pabora I'DC Ha cocTosiHUE BOJHBIX OHMOpeCypcoB?

W3 npuBeneHHBIX HIKE YTBEPKACHUNW HEOOXOIMMO BHIOEPUTE MPABUIIHHBIC U YKAKUTE UX

HOMepa:
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1. Ja, Biuser, HabaroaeTcss M3MEHEHHE MUKPOKJIMMATa, CHUKEHUE CKOPOCTH TEUCHHS pe-
KH, 3aMEJJIEHHE BOJOOOMEHA M CAMOOUMUICHMS, @ TAKKE Pa3BUTUE CUHE-3€IEHBIX U IMAaTOMOBBIX
BOJIOPOCIIEH, YXYALICHUE Ka4eCTBA BOJBI.

2. Jla, BIHSET, TPOUCXOJNT YMCHBIICHUE PHIOHBIX 3aMacOB, COKPAICHUE YHCIIA IEHHBIX
BHUJIOB.

3. Her, BiusHUAE HE3HAYUTEIHHOE, TIOJYICHUE SHEPTUU KOMIICHCHPYET HAaHOCHMBIN YPOH.

Texer 2
Counneuynas 6aTapesi
[Ipocreiias KOHCTPYKIMS coHEYHOTO AieMeHTa (CD) Ha 0CHOBE MOHOKPHCTANTINYECKOTO

KpEMHHS TIOKa3aHa Ha PUCYHKE.

ToHkasi TuIacTUHA COCTOMT W3 JIBYX CJIO€B KPEMHHS C Pa3IMYHbIMU (PU3NYECKUMHU CBO M-
cTBaMH. BHYTpeHHUH c10#1 mpencTaBiseT cOO0M YUCTHI MOHOKPUCTAJUTMYECKUN KpEeMHHMA, 00J1a-
JAIOIINN «IBIPOYHOM POBOAUMOCTHIO» (p-THIT). CHAPYXH OH MOKPHIT OYEHb TOHKUM CIIOEM KpeM-
HUs ¢ npuMmeckio pocdopa (n-tum). Ha ThUTbHYIO CTOPOHY IJIACTHHBI HAHECEH CILIONIHOW MeTall-
JUYECKUHM KOHTAKT. Y TpaHUIIbl N-U p- CJIOEB B pe3yibTaTe MepeTeuKkH 3apsaa0B o0pa3ytoTcs o0e-
HEHHBIE 30HbI C HECKOMIIEHCUPOBAHHBIM O0BEMHBIM MOJIOKHUTEIBHBIM 3apSI0M B N-CJi0€ U 00BEM-
HBIM OTPULIATEIBHBIM 3apsI0OM B P-CJI0€. DTH 30HBI B COBOKYITHOCTH U 00pa3yloT p-N-miepexo.

Korna conHeuHsblil 3J€MEHT OCBEUIAeTCsl, MOTJIOIEHHBIE (POTOHBI MEHEPUPYIOT HEPaBHO-
BECHBIE JIEKTPOHHO-/IBIPOYHbIE TTapbl. DJIEKTPOHbI, TeHEpUpyeMbIe B p-cioe BOIHM3U p-N-riepexoa,
MOAXOJAT K p-N-TIepexoay M CYLIECTBYIOIIUM B HEM OJJIEKTPUYECKHM TOJIEM BBIHOCATCS B n-
o0nacTb. AHAOTUYHO M M3OBITOYHBIE JIBIPKU, CO3JAaHHBIC B N-CJIO€, YACTUYHO MEPEHOCSTCS B P-
cioit (puc. a). B pesynbrate n-crnoil nmproOperaeT JOMOJHUTENBHBIA OTPUIIATENBHBIN 3apsij, a p-
CIION - MOJIOKUTENbHBINA. OTpULIATEIPHOMY TMOJIIOCY UCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOH - MOJIOKHUTEIHLHOMY.

D¢ddexTruBHOCTH MPEOOPA30BAHMS SHEPTUU CBETA B DJIEKTPUUECKYIO B TTOI00HBIX SJIEMEHTaX
nocturaer 35%. [lo TeXHONOTHYECKHM MPUYHHAM OTIEIbHBIA DJIEMEHT BO3MOXHO H3TOTOBUTH
TOJIBKO HEOOJBIIOro pa3Mepa, Mo3TOMY JUIsl yBenuueHUs d(Hh(HEKTUBHOCTH COEAUHSAIOT HECKOJIBKO
aneMeHTOB B Oatapen. ConHeuHble 6aTapen MPeKpacHO 3apeKOMEHIOBAIM cebs B KOCMOCe KakK J0-

CTaTOYHO HAACKHBIN U CTaOUIIBHBIA MCTOYHHUK OHEPruu, CIIOCOOHBII pa6OTaTL O4YCHb AJIHUTCIBHOC
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BpeMsi. [ TTaBHYI0 OMacHOCTh ISl COJTHEYHBIX Oarapeil B KocMOce MPEICTABISIIOT KOCMUYECKas pa-
JMAIKsl © METEOpHAs MbLIb, BBI3BIBAIOIINE IPO3HI0 MMOBEPXHOCTH KPEMHHUEBBIX 3JIEMEHTOB U OTrpa-
HUYMBAIOLINE CPOK CITYKObI OaTapei.

Bonpocwl ona oocyycoenusn:

— I'me u xorma Mbl MOKEM BOCTIOJIB30BATHCS JJaHHOU WH(MOpManueii?

— U3BecTHO, 9TO A3PPEKTUBHOCTH COMHEUHOW OaTapen HauOOJbIIas MPU HOPMAIBHOM TIa-
JICHAHM CBETa HA MOBEPXHOCTH 3jeMeHTa. [loBbIcHT i 3(h(HEeKTUBHOCTH Oaraper UCIOJIL30BaHUE
YCTPOICTB /JIs1 UX aBTOMaTU4ecKOro HaBeaeHus Ha CosHue?

3aoanusn:

1.13BecTHO, UTO HA SHEPIETHYECKUE MMapaMeTPhl COJTHEYHOM OaTapen BIHSIET HArPEB €e IMo-
BEPXHOCTH MaJIAlOIINM U3TyYCHHEM, OpUeHTalus 0aTapen oTHOCUTENbHO COJHIIA U €€ TeOMETPHU-
yeckue pazmepsl. Onummre u n300pa3uTe CXeMy MCCIIEeOBAHUS 3aBUCUMOCTH CUJIBI TE€HEPUPYEMO-
r'0 TOKa OT TeMIIEpaTyphbl OaTapeu.

2. OTnenbHBIC PIIEMEHTHI COJTHEYHOU OaTaper MOXKHO COEAMHSTH KaK MOCIeI0BaTEIbHO, TaK
¥ TapaJUieIbHO WM TOCIeNoBaTeNbHO-TTapauieabHo. Onennte (puHAHCOBBIC, KOHCTPYKTUBHBIE U
(u3HYecKre JOCTOMHCTBA U HEJIOCTATKH 3TUX BApUAHTOB BKITFOUCHHUS.

Teker 3

Ceroano (Takxke ucnosib3dyercs cokpamenue CUJI - cBeTonsmydaromui 1o, JIJATHHCKUH
skBuBasienT — LED: light-emitting diode) - 310 momynmpoBOAHHMKOBBIA MPHOOP C 3IEKTPOHHO-
JBIPOYHBIM P-N MEPEX0I0M, KOTOPBIN CO3AaeT ONTHUECKOE U3IydeHHE, KOTAa Yepe3 Hero mMpoXoauT

AIEKTPUYECKUN TOK.

Pa6oTta CBCTOJHNOJa OCHOBAHa Ha CBOMCTBax p-n WIH SJCKTPOHHO-ABIPOYHOI'O0 IICPCXOa,
O6YCJ'IOBJ'ICHHBIX B3aHMOHeﬁCTBHeM ABYX ITOJIYIIPOBOJAHHUKOB p-TUIIA U N-THUIIA: P - positive, TO €CTb
MOJIOKUTEIIbHBIN THII, UJIN ,Z[LIpO‘IHLIfI, uN — negative, TO €CThb OTpI/II_[aTCJ'ILHHﬁ THUII, UJIKX JJICK-
TpOHHLIfI. B PE3YIbTATE MPOIMYCKAHUS SJICKTPUUICCKOTO TOKA B MCCTC COIIPUKOCHOBCHUA ABYX I10-
JYOpOBOJHHUKOB IMPOUCXOAUT IIEPEXO0J OT OAHOTO THUIIA IMPOBOIUMOCTHU K APYromMy, U Mbl BUJAUM
HU3JTYy4YCHUC CBCTA.

CBCTOI[I/IOI[ HMEET JIBa BBIBOJA - aHOM M Katoja. Ha katonme PacCIioJIOKCH AJIFOMUHHUEBBIN rnapa-

6ommnueckuii pediekrop (oTpaxkarens). OH BHEIIHE BBIMJISIUT, Kak yameoOpa3Hoe yriyOneHnue, Ha
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JTHO KOTOPOTO NOMeNeH Kpuctaul. [1oayrnpoBOIHUKOBBIA MOHOKPUCTAIIII — 3TO OCHOBHOM 3JIEMEHT
CBETOJMO/AA, B KOTOPOM CO3JaH p-N-mepexoa. MoHokpucTamn umeer GopMmy KyOumka pazMepom
0,3x0,3x0,25 MM U COE€IMHEH C aHOAOM IIPU MOMOUIYU 30JI0TOM NepeMbluki. ONTHYECKH Ipo3pay-
HBIM MOJIMMEPHBIA KOPITYC, SBJISFOIIUNICS OJHOBPEMEHHO (OKYCHPYIOMICH JMH30H, BMECTE C pe-
(IIEKTOPOM OIPENEIIAIOT YroJl U3MYYeHUs CBETOIMO/Ia U HAIIPABICHHOCTD Iy4yKka cBeTa. CoBpeMeH-
HBIE CBETOJHOJIBI OBIBAIOT BCEX I[BETOB Paayrd: KpacHbIC, OPAaH)KEBbIE, KEIThIC, 3€JICHbIC, CHHHUE,
Oenpie. CBeueHHe, KOTOPOE U3Ty4aeT CBETOAMOI MPH MOAKIIOYEHUH €r0 K 3JIEKTPUIECKOMY TOKY,
3aBHCUT OT MaTepuaia, HMCIOJIb3YeMOTO IPH IMPOU3BOJACTBE IOIYNPOBOJHHUKA. Tak, Hampumep,
MIPUMECH aTFOMUHHS, UHIUS, TeNnsl, Gochopa BHIZBIBAIOT CBEYECHUE OT KPACHOTO JI0 JKEJITOTO IIBETA.
A3OT, TaJUIMid, UHIMNA TPUIAIOT W3JIy4aeMOMY CBETY I[BETa OT 3€JICHOTO JI0 Toyboro. UToOs! 10-
OuThCs 0€0ro cBeUeHus: B KpUCTAILT J00aBIIsIOT IFoMUHO(pOop. Paboune HanpskeHus: CBETOIMOI0B
pa3HBIX IBETOB Pa3IUYHEI.

['maBHBIE TOCTOMHCTBA CBETOMOA0B — BBICOKHH K11 (15%-60%) 1 nnmuTenpHBIN CpOK pado-
161 (10 100 000 yacos).

3aoanusa:

1. Cnenmduueckuii BH]T BOJIBT-aMIIEPHONW XapaKTEPUCTHKH CBETOAMOJIA IPUBOJUT K TOMY,
9TO Jake HeOOJBINE MYJIbCAIIMHA HANPSDKEHHSI B pabovyeM pPEeKUME COTPOBOXKIAIOTCS 3HAUYNUTEb-
HBbIM M3MEHEHHEM CHJIbl TOKa cBeToanoaa. Kakumu OyayT MOCIenCTBUS MIIOXOTO JIEKTPUYECKOTO
KOHTaKTa B L[N MUTaHus cBertoauonaa? M3 mpemnoxkeHHbIX BApUAHTOB OTBETOB HEOOXOIUMO BbI-
OpaTh NPaBWIBHBIN U yKa3aTh €r0 HOMEP:

1) mI0X0i AMEKTPUUYECKUI KOHTAKT 0OECIIEUUT CKAUKH COMMPOTUBIICHUS 1IEeH U HANPSDKEHUS
Ha JMOJIe, N3-3a Yero U3Iy4YeHHUEe CBETOAN0AA OyIeT «MUTAIOIINM;

2) HMKaKuX HM3MEHEeHHH B paboTe cBeToauoja He OyaeT, T.K. M3JIydeHHe OO0YCIOBICHO
HarpeBoM P-N mnepexoja, a 3TOT MPOIecC JOCTATOUHO UHEPTEH;

3) cBeToIMO1 HE OyJIET CO3/IaBaTh U3TyUYCHHE.

2. I[aﬁTe 00BsICHEHHE SBIICHMIO: Jlammna HakaJIMBaHHMS OOBIYHO BKJIIOYCHA B CETh MEPEMCH-
HOro TOKa 4acToToit 50 FI_I, a CBCTOAUOJ — B IICTIb NOCTOSIHHOT'O HAIIPSXKCHUA. Hoquy KoJIeOaHMs
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CHJIbI TOKA B JIaMII€ HaKaJIMBaHUs HC 3aMCTHBI, a4 BBIKJIFOYCHHUEC CBCTOAMOJa Ha 1 MUWJUIMCCKYHY Y€~
JIOBCK BOCIIPUHUMACT KaK «MHUTaHue»?

3: IIpennoxute BapuaHT KOHCTPYKIIUU CBETOUO/IA C YIIPABJISEMbIM [IBETOM HU3JIy4YCHHUSI.

Tema 5. I'nobanvnoe nomennenue

Texcm Ons umenus:

N3-3a mobanbHOro moreruieHust bomemoi bapeepubiii pud (ABcTpanms, Tuxuii oxean)
TepsieT CIIOCOOHOCTh BOCCTAHABIMBATHCS, YTO MPUBOJUT K COKPALICHHIO PA3HOOOPa3Hs MOPCKHX
BHJIOB, KOTOpbIe TaM XUBYT. Oxosio monoBuHbl bombimoro bapeeprnoro puda norudno B 2016 u
2017 romax. Boja B okeaHe mporpenach HAaCTOJBKO, YTO 3TO BBI3BAJIO MACCOBOE OOECIIBEUYHMBAHUE
KopaJuioB. Eciii moTeruieHue ymacTcs OCTaHOBUTH Ha ypoBHe 1,5 rpamyca, BepkuBeT 10—30%
kopaioB. Ilpu moGanbHOM moTemyieHuu Ha 2 °C mpakTUYECKH BCE KOPAJUIOBbIE pUDBI OyayT
MOTEPSIHBI.

ImaBHas npuumMHa 1I00aJBHOTO TOTEIUIEHHS — BBIOPOCHI MAapHUKOBBIX T'a30B, Ta30B C
BBICOKHMM IOTVIOIIEHUEM CBETOBOI SHEPruu B MH(PaKpacHOM (TEIIoBOM) nuarna3zoHe. OCHOBHBIMU
ITAPHUKOBBIMH ra3amMu 3€MJIA SIBJIIOTCS BOJSHOM Nap, YIIEKHCIBIM ra3 W meTaH. MccnemoBaHus
YUEHBIX TOKa3bIBAIOT, YTO COJEpPKAHUE YIVIEKHCIIONO Ta3a B arMocdepe HamnpsMyl CBA3aHO C
IJIOLIA/IBIO JIECOB Ha IJIaHETE.

[mobanpHOE MOTEIUIEHHE MOXKET MPUBECTU K PE3KOMY TasHUIO JieNHUKOB. MccnenoBanus
2018 roga moka3pIBalOT, YTO CKOPOCTh POCTa YPOBHS MOPS YBEJIMYUBACTCA U CyMMAapHBIN MPUPOCT
K KOHILY CTOJIETUS JIOJKEH COCTaBUTh 65 cM oT ypoBHs 2010-X rozos.

Bonpocwl ona oocysycoenusn:

- T'ubenp KOpayIOB O3HAYAET, YTO MHOTHE BUIBl PBIO M JIPYTHX CYIIECTB MOTEPSIOT
€CTECTBEHHYIO cpey oouTanus. VX momynsiiuu coKparaTcs Wik ucue3nyT HaBcernaa. [louemy?

- Kak Bnusiet cokpaiiieHue miomiaay JIecoB Ha CPETHIOI0 TeMIepaTypy Ha 3emie?

3adanue:

W3 npuBeeHHBIX HUXKE YTBEPKACHUN HE0OXOMMO BbIOpATh BA MPAaBUIbHBIX:

1) TloBbliieHHE YPOBHS MOPSI YIPOXKAeT OCTPOBHBIM TOCYAapCTBAM, TaK KaK 3TO MPHUBEAET K HX
3aTOTICHUIO.

2) TToBbllieHHE YPOBHSI MOPS IPUBEET K YBEIMYCHUIO YUCICHHOCTH MHOTHX BH/IOB PhIOBI.

3) IoBbIlIeHIE YPOBHS MOPSI IPUBEACT K YBEIMUCHUIO COJCPIKAHUS COJIM B MOPCKO# BOJIE.

4) 3-3a TOBBILICHHS YPOBHS MOpSl YBEIMYUTCS IUIOLIA[b MOBEPXHOCTH MOPCKOW BOJABI U
KOJIMYECTBO 00pa3yeMOoro BOJSHOIO Iapa, 4TO cJenaeT DioOanbHOE TOTemIeHue Oosee

HMHTCHCHUBHBIM.

Tema 6. Ilapruuxoswtit 3¢hghexm: OelicmeumenvbHocms UiU 6vimbicen?
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Texcm onsa umenus:

JKuBbpiM opranu3zmMaM HEOOXOAUMa FHEPTUS YISl )KU3HU. DHEPrusl, MOICPKUBAIONIAS KU3Hb
Ha 3emJe, npuxoauT oT CoJiHIa, KOTOPOE U3IydaeT SHEPTUIO B KOCMOC, TaK KaK OHO O4YEHb Iopsi-
yee. KpoieyHast 4acTb 3TOH 3HEPTUU AOCTUTAET 3EMIIH.

Atmocdepa 3emin JeCTBYET Kak 3allIUTHOE OJIESUI0, MMOKPHIBAIOIIEE TIOBEPXHOCTD IIaHE-
ThI, U 3aILUILAET €€ OT NepPenaoB TEMIEPATYphl, KOTOPBIE CYLIECTBOBAIN Obl B OE3BO31yILIHOM
IIPOCTPAHCTBE.

Bosnbmas yacts nznyyaemoit CoHIIEM SHEPTUHU MTPOXOAUT Yepe3 3eMHYI0 atMocdepy. 3em-
JIS1 OTJIOIIAEeT HEKOTOPYIO YacTh 3TOM 3HEPIuu, a Apyras 4acTb OTpa)kaeTcsi 0OpaTHO OT 3€MHOM
MOBEPXHOCTU. YacTh 3TOH OTpakeHHOU SHEPTruM noriomaercs atmocdepoii. B pesynprare aToro
CpeIHss TeMIeparypa Hajl 3eMHOM TOBEPXHOCTHIO BBIIIE, YeM OHa MOTJjia Obl OBITh, €CJTH ObI aTMO-
cdepsl He cymecTBoBaia. AtMocdepa 3emin IeUCTBYET Kak MapHHUK, OTCIOAA W MPOU3O0IIEIT Tep-
MUH «I1apHUKOBBIN 3¢ dexT». CUunTaroT, 4To NapHUKOBBIHN 3(h(eKT B TeueHHe 1BaIaTOrO BeKa CTal
0oJiee 3aMETHBIM.

To, uto cpennss Temneparypa aTMocdepbl 3eMIIH yBEIUYUIACh, siBIseTcs ¢pakTtoM. B raze-
Tax U JPyrov NeproIn4ecKoil meyaTu OCHOBHOW MPUYUHON MOBBIIICHUS TEMIEPATyphl B IBa/II1a-
TOM BEKE€ 4acTO Ha3bIBAIOT YBEJIMYEHHE BHIOpOCA YIIIEKHCIIOTO ra3a B aTMocdepy.

[[Ix0MpHUK 1TO UMEHH AHIPE 3aMHTEPECOBAIICS BO3MOKHOMN CBS3BIO MEXIY CPEAHEN TEM-
nepaTypoit atMocdepsl 3eMIIM B BRIOpOCaMu YTIEKHUCIIOTo ra3a B atMochepy 3emiu.

B OubnmoTteke oH Hamen cleayromnie aBa rpaduka.

Ha ocHoBe 3Tux ABYX Fpaq)I/IKOB AHI[peﬁ caciiall BBIBOJA, YTO IMMOBBIICHUEC cpezLHeﬁ TEMIIC-
paTrypbl aTMOC(bepBI 3emn JENCTBUTEIBHO IMPOUCXOOUT 3a CHCT YBCIIMUCHUS BBI6POCOB YIJICKH C-
JIOTO rasa.

I[pyraﬁ IIKOJIbHHUIIA, BI/IKa, HC CorjiaCHa C BBIBOAOM AH,Z[peH. Ona CpaBHHUBACT ABa Fpa(1)I/IKa

U TOBOPHUT, YTO HCKOTOPLIC YaCTU Fpa(I)I/IKOB HC IMOATBCPKAAOT €ro BHIBO.
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Bonpocwl ona oocyycoenusn:

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

- AHJpeli HacTauBaeT Ha CBOEM BBIBOJIE O TOM, UTO IOBBIIIEHUE CPEAHEN TeMIEepaTyphl aT-
Mocdepsl 3eMIIH BBI3BIBACTCS YBETMUEHUEM BHIOPOCOB yriieKucioro raza. Ho Buka mymaer, 4to
€ro BbIBO/JI uepecuyp nocnewHslid. OHa rooput: «IIpexe, uem cnenarb OKOHYATEIbHBIN BBIBOJ,
THI IOJDKEH YOCIHUTHCS B TOM, UTO APYrue (HaKTOPHI, BIHUSIONINE HA ITAPHUKOBEIA 3 PEKT, OCTAIOTCS

MOCTOSHHBIMUY. HazoBuTe OJWH H3 (1)aKTOpOB, KOTOPLIC UMCJIa B BUAY Buxa.

Tema 7. Buympennas cpeoa opzanusma. Kpoew
Texcm ona umenus.
IlepeauBanue KPpoBHU
KpoBbs — 3T0 0COOCHHBIN BU COEIUHUTEIHLHON TKAHU B OpraHU3ME YeJIOBEKa, B COCTAB KO-

TOpOI\/’I BXOOAT TpOM6OIII/ITBI, SPUTPOIIUTHI, J'IeI\/IIKOI_[I/ITI)I, Ij1a3ma. OHa, Kak u Jro0as TKaHb, BBIIOJI-

HSET Ompe/eTeHHbIe (QYHKIIUU B Op-
raHu3Me YeJIOBEKa: 3alllUTHYIO, JIbI-
XaTeIIbHYI0, TPAaHCIOPTHYIO W PEry-
nastopHyto. O6mmii ee o6beM B opra-
HU3ME 4YeloBeKa cocTaBiser 4-5
JUTPOB.
15 urons 1667 rona dpanirys-
ckuil Bpau Kan-baruct [enu Bnep-
BbI€ COBEpIIMJI NepeuBaHue KpoBH uenoBeky. CeronHs 3Ta jiedeOHasi TEXHOJIOTHs MMOKa3aHa Mpu
MHOTHX 3a00JIeBaHUSX, HO NPHU ITOM OCTa&Tcsl KpailHe omacHoil mpouenaypou. Cama mpouenypa
Ha3bIBAaETCS TeMOTpaHchy3us,

[IpoBoauTh mpouenypy 6e3 cMepTeNbHbIX OCIOXKHEHHH CTalio BO3MOXKHBIM TOJBKO IOCIE
OoTKpbITHS Tpymnm kpoBu B 1901 roxy u pesyc-dakxropa B 1940 rogy. CeronHsi mnepenuBarT B OC-
HOBHOM KOMIIOHEHTBI KPOBHU, HAmpUMeEp, TOJBKO JSPUTPOLUTHYIO MAaCCy, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTPAT TPOMOOIIUTOB U JIEMKOLUTHYIO Maccy. Camoe pacrpocTpaHEHHOE MOKa3aHUe K
MepPEeNTUBaHUI0 — 3TO MOTEPst KpoBU. OCTpOit MOTepel cuuTaeTcs MoTeps MalMeHTOM B TE€UEHHE Ia-
pel gacoB 6osee 30 % oObEMa kpoBu. Kpome 3Toro, cpean abCcoOTHBIX TOKa3aHUM K TeMOTpaHC-
(by3UM — IIOKOBOE COCTOSTHHE, HETIPEKPAIAOIIUecs KPOBOTEUCHHUS, TSKENOE MAIOKPOBUE, XUPYP-
rU4ecKre BMelaTenbcTBa. ['eMoTpancdy3us Obliia 1 ocTaéTcs KpaifHe pUCKOBAHHOM MPOIEAYPOH.
[lepenrBaHue KpOBU MOXKET BBI3BATh CEPbE3HBIE HAPYUIEHUS KM3HEHHO Ba)KHBIX IMPOIIECCOB, IMO-

9TOMY HaXXC IPHU HAJINYUU MOKa3aHU# K 3TOM mnpoucaype MCIUKH BCCra paCCMATpUBAIOT HAJIMYHC
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WM OTCYTCTBHUE MPOTUBOIIOKA3aHUN, CPEIN KOTOPBIX — CEpA€UHasi HEA0CTaTOYHOCTD IIPU MIOPOKaX,
MHUOKapANUTE, KapIUOCKIepo3e, THOWHOE BOCHAIICHHE BHYTPEHHEH O0O0JIOUKH cepala, TUIEPTOHUS
TPeTheil CTaluu, HapyIIeHnEe KPOBOTOKA TOJIOBHOTO MO3ra, 00lee HapylieHue 0eakoBoro ooOMeHa,
JJIEPTUYECKOE COCTOSIHUE U JPYTrHe 3a00JICBaHMS.

Yacto npu abCOIIOTHBIX TOKA3aHUSAX K MEPETMBAHUIO KPOBH MPOLEAYPY HMPOU3BOIAT, HeE-
CMOTpsSI Ha MPOTHBOMOKA3aHHSA, HO TMPH ITOM OPraHM3YIOT MPO(UIAKTUYECKHE MEpOTPHUSITHSA,
HanpuMmep, Ui NpeayIpexaeHNs aliepruueckoi peakuuu. Horna npyu Xupypruyeckux oneparu-
X MPUMEHSETCS IPEIBAPUTEIBHO 3ar0TOBJIEHHAs COOCTBEHHAs KPOBb MAIMEHTA.

[lepen mepenuBaHMeM KpOBM MalMEHTa 00s3aTEJILHO IMPOBEPSAIOT HA IPOTHUBOIOKA3aHUS,
emé pa3 MpoBEPSIOT IPYIIy KPOBH U pe3yc-(PaKTop U TECTUPYIOT KPOBb JOHOPA HA MHAUBUYaJIb-
HYI0 coBMecTUMOCTh. [locie 3Toro mpoBoauTes 6uosnornyeckas npoda — mamuenty BBoaar 25-30
MJI KpOBHU JIOHOpA U HAOJIO/IAI0T 3a COCTOSIHUEM O0JIbHOTO. ECiii manueHT 4yBCTBYeT ceOsi XOpo1Io,
TO KPOBb CUUTAETCS COBMECTUMOMN M MPOBOAMUTCS TreMOTpaHCcy3usi co ckopocThio 40—60 karmensb B
MUHYTY.

[locne mepenuBaHUs HECOBMECTUMON KPOBH MOTYT BO3HUKHYTH OCJIO)KHEHHs, cOOMl TaroT
MOYTH BCE CHCTEMBI opranu3ma. Hanpumep, BO3MOXKHO HapylieHHe (GYHKIUI MOYeK U MeyeHu, 00-
MEHHBIX MPOIECCOB, ACSITEILHOCTH KENyI0UYHO-KUIIEYHOTO TPaKTa, CEpJeUHO-COCYIUCTON U IIEH-
TpaJlbHOM HEPBHOM CUCTEM, IbIXaHUs, KPOBETBOPEHUSI.

CyiiecTByeT Takoe MOHATHE KaK «KPOBSIHOM JOMHMHIY», HHAUe — ayroreMoTpancdysus. [Ipu
ATO# TpoleIype MPOU3BOIUTCS TIEPEITUBAHUE PEIUITHUECHTY €ro XK€ COOCTBEHHOW KPOBH. ITO J0CTa-
TOYHO paclpOCTpaHEHHas METOJIUKa B CHOPTE, OAHAKO O(UIIMATIbHBIE CTPYKTYpPbl MPUPABHUBAIOT
e€ K MpUMeHeHuIo fonuHra. « KpoBsHON JTOMMHI» YCKOPSIET JOCTaBKYy KHCIOPOJa K MBIIIIaM, yBe-
JUYUBAs X IPOU3BOJUTEIHHOCTb.

3aoanusn:

1. Bo MHOrMX Hay4HbIX paboTax reMoTpaHc(y3us paccMaTpUBaeTcs Kak oreparus, aHajio-
TUYHas Mepecajke OpraHoB, T.e. oOnajaromias 0oJIbIIMMU puckaMu. Pacnonoxkure aelicTBus Bpa-
4eil, ykazaHHbIE HIKE, B IOCJIEIOBATEIbHOCTU UX MTPOBEICHUS:

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

0. mpoBoAMTCA OMOJOTHYECKast Mpobda — MaueHTy BBOAT 25—30 M1 KpOBU JOHODA,

B. TECTUPYIOT KPOBb IOHOPA HAa HHIUBHUAYATbHYIO COBMECTUMOCTD,

I. €CIIM KPOBb CUUTAETCS COBMECTUMOM, TO MPOBOAAT TeMoTpaHcdy3Hst co cKOpocTbio 40—
60 xamnenb B MUHYTY,

1. IPOBEPAIOT MAIMEeHTa Ha HaJTIM4Ke MPOTUBOIOKA3aHUI.

2: Kakumu 10JKHBI OBITH YCIOBUSI KPAaTKOBPEMEHHOTO XpaHeHHs KpoBu? M3 mpemioxkeH-

HBIX BApUAaHTOB OTBCTOB BBI6epI/ITC HpaBHJ’ILHLIﬁ " YKa)XUTC €ro HOMCP:
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a. B 3aMasiHHBIX EMKOCTSX B XOJIOIMIBHOU CTEPUIILHON KaMepe ¢ Temmeparypoit 2-6°C,
0. B aBTOKJIaBE,
B. B CTEKJIIHHBIX COCY/IaX.
3. BriGepute U3 NpeAsioKEHHOTO CIHCKa (PYHKIUHU, KOTOPBIE BBHITIOJIHIET KPOBb B OPTaHU3-
ME 4YeJOBEKa: 3allWTHAs, IOAJICPKUBAIONIAS, COCAWHUTENbHAs, IbIXaTeNbHAs, PperyJsTOopHas,

TPaHCIOPTHASL.

Tema 8. Meouuuna cnopma

Texcm Ons umenus:

[lepen TpeHHpOBKamMHM CHOPTCMEH HU3MeEpsieT 4acToTy OueHus cBoero mynbca. Yacrora
ouenus cocrasiser 70 ynapoB B MUHyTy. CIIOPTCMEH 3aHUMAETCs OJIHY MUHYTY U CHOBA U3MEpSIET
MylbC. 3aTe€M OH IMPOBEPSET €ro KakJyl0 MUHYTY B T€UEHHE HECKOJbKUX MUHYT. OH NpencTaBui
CBOM PE3yNIbTAThI B BUJIE Tpaduka.

Kaxkoif MOKHO clienaTh BBIBOJ IO €r0 pe3yjibTaram?

a. YacroTa GueHus ero mynabca yBenuuubaercs Ha 50 yapoB B MUHYTY.

6. Ha ymeHblIeHNE 4acTOThI OMEHUS €ro MyJIbca YXOJUT MEHBIIIE BpeMEHH, YEM Ha YBEIH-
YeHHe.

B. UeTkipe MUHYTHI CITYCTS €ro Mysibe Obercs 80 yrapoB B MUHYTY.

r. Ero mynsc HopManu3zyeTcsi MeHee 4eM 3a 6 MUHYT.

9 kiaacce

Tema 1. Memannwt. Koppozua memannos. 3auwuma om Koppo3uu.
Yenepoo kak ocnosa opzanuueckoi scuznu. Yenexucnotii caz

Texcmot 013 umenus

Teker 1
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PecraBpanusi naMsITHUKOB

B atmocdepe KpymHBIX TOPOJOB BO3POCIO COJCP)KAHUE arpECCHBHBIX BEIIECTB, MOITOMY
MOBEPXHOCTH MAaMSTHUKOB, C/ICITAHHBIX U3 METaJlIa, OBEpraTcs atMmochepHoit koppo3uu. B mo-
ClIeZIHEee BPEMsI 4aCTO BO3HUKAIOT TAaKUE BUIBI KOPPO3UHU, KaK «OpOH30Bast 00JIE3HbY (WIH «MeTHAs
yyMay), IpU KOTOPbIX 00pa3yloTCsl OCHOBHBIE XJIOPUJIbI MEAU - 3aIyCKAETCsl P XUMUYECKUX pe-
Akl ¢ yyacTHEeM MM, KHCIOPOoaa U Biaru atMocdepsl. B pesyinbraTe 3TOr0 mpouCcXOoAuT UHTEH-
CUBHAasl HENPEPbIBHASI KOPPO3Us, pa3pyllaroiasi IOBEPXHOCTh CKYIbITYP.

Cy1iiecTByeT J1Ba OCHOBHBIX METO/1a 3aLIUThl METAJUIMYECKUX MIOBEPXHOCTEN OT KOPPO3UHU:

1. HaneceHue MeTaJNIMYECKUX 3AIUTHBIX MOKPBITUN, HA3bIBAEMBIX GKEPTBEHHBIMMU». Takol ciioit
3alUIIaeT MOBEPXHOCTh MaMsITHHUKA, U30JUPYsS €€ OT aTMOC(HEPHBIX BO3AECUCTBUMN, IPU 3TOM cCam
MoJIBEpraeTcs KOppO3uH M CO BpeMEeHEM paspyiaercs. Takue MOKPBITUSI MOYKHO HAHOCUTh Pa3yIny-
HBIMH cIIocO0aMu, HallpuMep, rajabBaHOIJIACTHKOM.

2. HaHeceHHs 3alIUTHOTO CJOSI METOJIOM TUTa3MEHHOTO WIIM Ta30TUIa3MEHHOTO HAIbUICHHS MeTall-
JMYECKOr0 TOpOUIKa C MOCHENYIomed €ero MPOMUTKOM CHelMaTbHbIM HHTHOMTOPOM KOPpPO3UHU
HamplIieMoro Meraia. MHruburop, nonaaas B MOpHI CIIOS, HAZEKHO YIEPKUBAeTCAd B HHUX, YTO
MpeloTBpallaeT Bo3eiicTBre aTMOCHEPHBIX (PAKTOPOB uepe3 MOphl Ha METAUT U YBEJTMYUBAET J10JI-
TOBEYHOCTbH MOKPHITHUSI.

HanputeHne MOXHO OCYIECTBHUTBH, HAallpUMEp, NPU MOMOILM TaKUX YCTPOMCTB, Kak IUIa3-
MOTPOHBI, Ta30IUIA3MEHHBIE TOPEIIKH, JYyrOBbIE METAJUIM3ATOPBl U AETOHAIIMOHHO-TA30BbIC ITYIIKH.
B Cankr-IlerepOypre Tak ObITH peCTaBPUPOBAHBI MHOTHE TTAMSITHHKH.

Bonpocwl ona oocysymcoenusn:

— 3alUWUTHBIA CIOM METAUIMYECKOTO MOPOLIKOBOTO MOKPBITUS SIBJISAECTCA PBIXJIIBIM, COIEP-
KHUT MHOTO IyCTOT U IOpP M IIPOHUILIAEM AJIs BHEIIHEH aTMocdepsl U cojepKalieiicss B Hel BiIar.
IIpu xakux yciaoBHsIX OH OyAeT BBINOJHAThH 3alIUTHYIO (DYHKIMIO: NP 3allOJHEHUH HOP U IIyCTOT
CIICLIMAJIBHBIMU IIpenapaTamMy, IPEnATCTBYIOIMMH KOPPO3UH 3AIUTHOTO CJIOSl, IIPH OKpalluBaHUU
MOKPBITUS KpacKaMM WJIM SMaJIIMH, IIPU YCIOBHM IPOIUTKH MOBEPXHOCTH MHTMOMTOpAMH KOPPO-
3UM WM [IPY [IOBTOPHOM HAaHECEHUU MOPOILIKOBOIO 3aILUTHOTO CJIOS?

— MoryT 11 ObITh UCHOJIB30BAHBl OMMCAHHBIE TEXHOJIOTUU JJIS 3AILUTHl TAMSITHUKOB, BbI-
MOJHEHHBIX U3 KamHA? [louemy?

— Iloyemy CKyJIbNTypHBIE KOMIIO3MLIMM pa3MELIAOT JIMLIb Ha
MacCCHUBHBIX (yHAaMEHTax: JUIsl 00ecreueHus] yCTOWYMBOCTH CKYJIBITYPHI,
JUIA PaBHOMEPHOIO paclpeAeieHUs] BECOBOW HArpy3kM Ha TPYHT, AN
YBEJIMYEHUS BBICOTBI CKYJIBITYPBI WM JUISl 3AIUTHI CKYJIBINTYPHI OT BaH-

nanoB?

96



Texer 2
I'azupoBanme BoabI

VYranexucnsiii ra3z win CO2, IBYOKHUCH YTJie-
pojda, TMOKCUJl yriepojia, OMKapOOHAT UCTIOb3Y-
€TCsl JJIsi TPUTOTOBJICHUSI Ta3WPOBAHHBIX HAIMUT-

KoB. ['a3upoBaHHBIE HANMUTKH, OCOOEHHO OXJa-

KJCHHbIE, OBICTPEE U IOJIHEE YTOJSAIOT KaXKIy.

JI1st yTOJIeHUsI JKaX bl YEJIOBEK BHITIUBACT MEHBIIE Ta3UPOBAHHON MUTHEBOW BOJIBI, UEM HErazupo-
BaHHOU. CerojiHs B MPOU3BOJICTBE HAIIUTKOB YCUJIEHHO SKCIUIyaTUPYETCSI OCHOBHOE CBOMCTBO YI-
JIEKHUCIIOTO Ta3a — KOHCepBUpYollee (00e33apakuBaroliee, 1e3nHGUIHNpYoIIee, aHTUMUKPOOHOE),
T.K. YIJICKUCIIBIA Ta3 SBISETCS KOHCEPBAHTOM - BEIIECTBOM, T'YOUTENHHO JIEHCTBYIOIIUM Ha JKUBbHIC
MUKPOOPTraHU3MbI, PUCYTCTBYIONINE B TUTHEBON BOJIE.

VYrinekucnslii ra3 U3MEHsET BOJOPOIHbIN noka3aTenb (pH) Boabl, onpenensdiomui xapakrep
XUMHUYECKUX U OMOJIOTMUECKHX IMPOIECCOB. B 3aBUCUMOCTH OT BenmuuuHbl pH MeHseTCs CKOpPOCTh
OMOJIOTMUECKHUX PEAKIINi, TOKCHIHOCTh 3arpSA3HSIONINX BEIIECTB U T. 1. /{7151 MUThEeBOM BOJIBI ONITH-
MaJIbHBIM cunTaeTcs ypoBeHb pH B nmuamazone ot 6,5 10 8,5 (mo pexomeHmanusm BcemupHoit op-
raHu3aluy 3]JpaBOOXPAHEHUS - 7), OTKJIOHEHHE OT KOTOPOTO0 MOKET CYIIECTBEHHO OTpPa3UThCs Ha
3amaxe, MPUBKYCE U BHEIIHEM BUJE BOJbL. [Ipu HacklleHHH BOABI YTIEKUCIBIM T'a30M €€ YpOBEHb
KHCIIOTHOCTH Bo3pacTtaet 10 pH=3,8.

Bonpocwt ona oocysymcoenusn:

— Iloyemy nmpu HarpeBaHUU ra3upPOBAHHON BOJBI, SBISIOIIECHCS BOJHBIM PaCTBOPOM yIroJib-
HOM KUCJIOTBI, BBIACIAIOTCS My3bIPbKY ra3a’?

— JlakmycoBas MHIMKaTOpHAas Oymara Ipu MOTPYKEHUHU €€ B Fa3UPOBAHHYIO BOJY MEHSET
nBeT. Ha xakoi?

— Meauku Ha OCHOBE MHOTOJIETHUX HCCIIEIOBAaHUMN U HAOIIOJCHUM OIpenenuin IpoTHBO-
MOKa3aHUs K yMOTpeOJIEHHI0 Ta3upOBaHHOW NMUTHEBOUM BOJBI: HaJdW4Me 53BblI M ractpura. Kakosa
OCHOBHAsl MPUYHMHA 3TOT0 OTPAaHUYEHUS: HU3KUM, BHICOKHI MM HOPMAJbHBIN YPOBEHb BOJAOPOIHO-

ro noxasareis? HpI/IBeI[I/ITe 000CHOBaHHE B IIOJIB3Yy CBOCTO OTBCTA.

Tema 2. Ecmecmeennasn paouoaxkmuenocmo. Ilpeoopazosanue snympennei snepzuu
AMOMHBIX A0€p 6 MeN106yI0 U IIEKMPUUEcKylo IHepeuto. AmomHsle cunogvle yCmaHo8Ku U Ux
ucnoavizosanue. Ilocneocmeusn paouayuonnoz2o ooyuenus

Texcmul 0151 umenus:

Teker 1
PagnoakTuBHOE 00TydYeHHE
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Pannanus, B IIMPOKOM CMBICIIE, O3HAYAET U3IIy4CHHUE, TO €CTh PACIPOCTPAHEHUE DHEPTUU B

BHUAC BOJIH WJIN YaCTHUII. PaI[I/IOaKTI/IBHBIC H3JIYyUCHUA ACIIAT HAa TPU BUAA:

anb(a-u3IydeHne — MOTOK sJep Teius;

OeTa-u3JIydeHHE — MOTOK AJIEKTPOHOB;

— TraMMa-us3jIyd4€HHEC — IIOTOK BEICOKOOHCPTCTUYCCKUX (1)OTOHOB;

— TIOTOK HEUTPOHOB.

YenoBeyecknii OpraHu3M PEryJIsipHO MOJIBEPTacTcs BO3ICHCTBHIO paIHMOAKTHBHOTO 00Iyde-
Hus. [Ipubnusurensao 80% exeroaHo MmojiyyaeMoro KoJauuecTBa MPUXOJUTCS Ha KOCMUYECKHE JTy-
. OCHOBHBIM MNpUPOAHBIM HCTOYHHMKOM H3JIYYCHHA CHUTACTCA PIHCpTHI:IfI ra3 paaoH, BBICBOOO K-
JAOIIMICS U3 36MJIM U TOPHBIX MOPOJIL.

PagnanmonHoe oOiydeHne 1o crnoco0y MPOHUKHOBEHHS B OPTaHU3M JEITUTCS Ha J[BA TUIIA:
BHYTPCHHCC W BHCIIHCC. HOCJ'ICI[HCC XapaKTCpHO JIA pacnmnéHme B BO34YyXC PAAHOHYKIWI0B
(a3p0o307b, meUIb). OHM TOMANAIOT HA KOXY WIH OACKIY. B Takom ciydae MCTOUYHUKU pavallid
MOXHO YJaJINTb, CMbIB HX. Bremnee xe O6J'Iy‘-IeHI/Ie BBI3BIBAET OYKOTH CIM3HUCTBIX 000JIOUEK U
KOXHBIX ITOKPOBOB. HpI/I BHYTPCHHEM THUIIC 06J'Iy‘-IeHI/I5[ PAAUOHYKIIM LI IIOMAaAar0T B KPOBOTOK,
HaTpuMep, Yepe3 PaHbl, U YAAISIOTCS JIMIIL ¢ TOMOIIBI0 Tepanuu. Takoe o0ydeHne MpoBOIHPYET
00pa3oBaHUE 3JI0KAYECTBEHHBIX OITyXOJIEH.

PannoakTuBHOE M3iIydyeHUE U3-3a MOHU3UPYIOIIETO ACWCTBUS MPUBOAUT K 0Opa30BaHUIO B
OpraHu3Me 4ejoBeka CBOOOJHBIX PaJMKaIOB — XUMUYECKU aKTUBHBIX arpeCCUBHBIX MOJIEKYI, KO-
TOpPbIE BBI3BIBAIOT MOBPEXKACHUE KIETOK M UX Tubenb. OcoOeHHO YYBCTBUTENbHBI K HUM KIIETKU
KEITYIOYHO-KUIIEYHOTO TpaKTa, MOJIOBOM M KpOBETBOPHOU cucteMm. PaanoakTtuBHOE 00IydeHHE
HapylaeT ux padoTy, BbI3bIBACT TOIIHOTY, pBOTY, HapyllleHUE CTyla, Temneparypy. Bo3aelicTBys
Ha TKaHM TJIa3a, OHO MOKET MPHUBECTH K JIyueBOM kaTapakre. K mociencTBusiM MOHU3UPYIOIIETO
U3ITy4eHUs] TAKXK€ OTHOCST TaKue MOBPEXKACHHUS, KaK CKIEpO3 COCYAOB, YXyALICHHE UMMYHUTETA,
HapylleHue reHeTHYeckoro ammapata. CucreMa mepefadd Haclle[ICTBEHHBIX TaHHBIX MMEET TOH-
Kylo opranuzauuio. CBoOOIHBIE paMKallbl U MX MPOU3BOJHBIE CHOCOOHBI HApyIIaTh CTPYKTYPY
JIHK — HOCcuTens reHeTuyeckoil nHpopManuu. IT0 MPUBOAUT K BOBHUKHOBEHUIO MYyTallUi, KOTO-
pBI€ CKa3bIBAIOTCS HA 3/I0POBbE MOCIEAYIOIINX TOKOJICHUH.

Ha aTomapHOM ypoBHE 3TO MPOUCXOAMT Tak. PaguoakTUBHBIE YACTUIIBI JIETAT C OIPOMHOMN
CKOPOCTBIO, BEIOMBAsI IPU 3TOM AJIEKTPOHBI U3 aTOMOB. B pe3ynbraTe mocneanue npuoOpeTaroT mo-
JIOXKUTENbHBIHN 3apsi)l. CBOOOIHBIN IEKTPOH U MOHU3UPOBAHHBIN aTOM BCTYHAIOT B CIOXKHBIE peak-
LIUH, B pe3ylbTaTe KOTOPbIX 00pa3zyroTcs cBoOOHbIe panukanbsl. Hampumep, Boga (H20), coctas-
nsrommast 80 % maccel yenoBeka, 1Mo BO3/IeHCTBUEM paauallii paclajaeTcs Ha JBa pajukana — H+
u OH-. OTu naTojgoruyecky akTUBHBIE YaCTUIBI BCTYNAIOT B PEAKIMH C BaXKHBIMU OMOJIOTUYECKH-

MU coeauHeHusMu — moniekynamu JJHK, GenkoB, ¢pepMeHTOB, xHpoB. B pesynbTare B opranuszMe
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pacTeT YUCIIO MOBPEKIACHHBIX MOJICKY M TOKCHHOB, CTpaJaeT KJIETOYHbIM oOMeH. Uepe3 HEKOTO-
poe BpeMsi IOpaKeHHBIC KJIETKU MOTUOAI0T WK MX (DYHKIIMU cephe3HO HapymiaroTcs. 3-3a moBpe-
xaenust [JHK u myraiuu reHOB KieTKa HE MOXKET HOPMaJbHO JETUTHCA. DTO CaMO€ OMAacHOE IOo-
CJIEJICTBHE PAUAIIMOHHOTO OOTyUYEHUSI.

Bonpocwt ona oocyymcoenusn:

- Jlyist 4enoBeka B KOCMOCE 3HAYMTENIbHYIO OMACHOCTh MPEJICTaBIAET KOCMUYECKasl paaua-
s, Yto 3amuimaet Jiojiei Ha 3emiie OT ee maryoHOro BO3JeHCTBUS: atMocdepa ¢ coaepkaliencs
B HEH MBUIBIO, BpallleHne 3eMiid, 00J1aka, BOJSHON Tap, coaep Kalluiics B aTMoc(epe UiIu MarHuT-
Hoe rnoJie 3emn?

- Jlns kakux reorpa@uvecKux MECT IMPH OTCYTCTBUU MECTOPOXKICHUN PaJMOaKTUBHBIX UC-
KOITA€MBIX YPOBEHb €CTECTBEHHOW paUAIlMU BBIIIE CPETHETO: BEICOKOTOPhE, TOBEPXHOCTh OKEaHa,
PaBHUHBI, JIECHON MaccUB UM APKTHKA ¢ AHTapKTHKOM?

- Ha Jlyne marautHoe nose oueHb ciaboe. O3HavaeT M 3TO HAIWYUE PaTUallMOHHON omac-
HOCTH W HEBO3MOXXHOCTH OCBOCHHS uesoBedecTBoM JIyHBI? Pa3BepHyTHIE OTBET HEOOXOIUMO
000CHOBATb.

Tekcr 2

ATOMHAs MOJIBOHAS JOIKA

ATOMHBIE TIOJUTOJIKH UCHOJB3YIOT PaJHOaKTUBHOE TOILTMBO (B OCHOBHOM, ypaH). Paamnoak-
TUBHBIE MaTepHUalbl BBIACISAIOT TEIUIOBYIO 3HEPTHUIO B Ipoliecce siAepHoro pacnana. [Ipu 3Tom BbI-
JIENSIETCSl OTPOMHOE KOJIMYECTBO 3HEpruu. Ha aToMHO#M MoIoAKe TakOW MPOIECC OCYIIECTBIAECTCS
B TOJICTOCTEHHOM PEaKTOPE, KOTOPBI HEMPEPHIBHO OXJIAXKIAETCS MPOTOYHON BOJOW, YTOOBI U30e-
JKaTh MEPErPeBa, a TO U PACIIABICHUS CTEHOK.

B TunuuHOM aBHraTene C siIEpHBIM PEaKTOPOM OXJIAXKJEHHAs BOJA, LIUPKYIUPYS IMOJ /1aB-
nenueM 160-200 atmocdep mo 3aMKHYTOMY KOHTYpPY, ITOTIaZiaeT BHYTPh KOpITyca peakTopa, Coaep-
JKaulero saepHoe TommBo. Harperas Bojga BBIXOAUT U3 PEAKTOpa U HUCIOJb3YETCs sl IpeBpalle-
HUs B MaporeHeparope Apyroi Bojabl B map. OcTbiBas, OHa BHOBb BO3Bpaiiaercs B peaktop. Ilap
BpalllaeT JOMacT! TypOMHHOTO ABHUraTelnsa. Penykrop mepeBoauT ObICTpOE BpallleHUE Basia TypOUHBI
B OoJiee MenJIeHHOE BpallleHue Bajia 3JIeKTpoABUraTens. Ban snexkrpoaBurarens mpu MOMOIIN Me-
XaHHU3Ma CIEIUICHUsI COCAUHACTCS C TPeOHBIM BaJIOM M DJIEKTPOreHEPaTOpPOM. DIEKTPOIBUTATENb,
Bpaiasi TpeOHOM Bajl U reHeparop, o0ecreuynBaeT ABMKEHUE JIOJKU U BhIpabaThIBAeT 3JIEKTPOIHEP-
TUI0, KOTOpas 3amacaercsi B OOPTOBBIX akkymynaTtopax. B Poccun co3nanu u uicnbITany yHUKaIb-
HYIO SIIEPHYIO CHUJIOBYIO YCTaHOBKY C PECYPCOM Ha BECh KU3HEHHBIM IIMKJI aTOMHOW IOJIBOJHOM

JJOAKH.

3aoanua:
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1.3anonHuTe B 6J0K-CXEME MPOIYLICHHbBIE 3BE€Hb Mpoliecca MpeoOpa3oBaHus sIEPHOM

OHCPTUU B MCXaHUYCCKYIO SOHCPIUI0 JABUKCHUA HO[[BOZ[HOﬁ JIOJKHU

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 JBUTATENIEC C SJIEPHBIM PEAKTOPOM OXJIKICHHAS BOJA, IUPKYIAPYS O]
naBnenueM 160-200 atmocdep 1Mo 3aMKHYTOMY KOHTYPY, MOIAaeT BHYTPh KOPIyca peakTopa, Co-
JiepKallero siaepHoe TorauBo. Harperas BoAa BBIXOIUT U3 peakTopa U MCIOJIb3yeTcs JUIsl peBpa-
IIEHHUS B TIApOreHepaTope Apyror BoAbI B map». ToO €cTh B TEKCTE yKa3aHa 4acTh BOJSHOW Maru-
CTpaJIl «pPEaKTOp-----IaporeHepaTrop ------ peaktop». CocTaBbTe aHAIOTMYHYIO CXEMY JUISl IpYron
YaCTH BOJSHOW Maructpaiu. [[is 3Toro BHMMAaTenbHO paccMoTpure cxemy asurarens. Coriacu-
TECh, YTO MOXXHO TPOCIEAUTh AaHAJIOTUIO C TAKUMH TMOHATUSAMU W3 OMOJIOTMH, KaK «Mallblil KpyT
KpOBOOOpAIIEeHUsD» U «OOJIBIION KPYr KPOBOOOPAIIICHHS.

3. [Ipeanonoxum, 4T0 yICHUK, 03HAKOMUBIIIHCH CO CXEMOM YCTPONCTBA JBUTATEINS C aTOM-
HBIM PEaKTOPOM, IOCYUTAJI, YTO B HEE MO’KHO BHECTH M3MEHEHHUS: 00bEIUHUTH JBE YaCTH BOASHON
Maructpanu. Toraa Boja (map) OyneT HUPKYIUPOBATH MO0 KOHTYPY «pPeakTop---MaporeHeparop---
rJ1aBHasi TypOMHA ----TJIaBHBIM KOHJIEHCATOP TYpOUHBI------ peakTop». YKaKUTe OCHOBHOE IPEIAT-
CTBUE HA ITyTU BHEAPEHHUS 3TOU UJEH.

4. BbI B cocTaBe IpyIiibl KOHCTPYKTOPOB — pa3pabOTUMKOB JBUTaTENEH C AIEPHBIM PEaKTO-
poMm. M3MeHeHHe KakuxX MapaMeTpoOB CYIIECTBYIOIIEH CHCTEMbI >KM3HEOOECIeYeHHs TOIABOIHOM
J04KH, 0 Bamemy MHEHUIO, yBETMYUT €€ pecypc?

5. IlpoBeauTte aHanmu3 MpeACTaBIEHHOW Ha PUCYHKE CXEMBI MPOIIECCOB, 00ECEUNBAIOIINX
paboTy MOUIOAKU. YKaXKUTE MPUUINHY, TOYeMy BOJIa, HarpeBaeMasi B peakTope, sSBISETCS paJIuoak-
TUBHOM, a BOJIa B MapOTr€HEpPAaTOPe — HET: OHA MPOXOJUT MPOLEAYPY OUUCTKH, OHU LUPKYIUPYIOT

I10 Pa3HBIM KOHTYpaM U HE CMCIINBAIOTCS, B IMIAPpOTCHEPATOP I[O63.BJ'IHIOT I[eaKTI/IBaTOp?
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6. 3 mpemoXeHHBIX BapHAHTOB BBIOEPHUTE TOT, KOTOPBIA OTBe4YaeT Ha Bompoc: [louemy
BOJIa MOCTYNAEeT B aTOMHBIA peakTop MOJ OOJIbIIUM JaBJIE€HUEM, TOCTUrAOIINM BeIUYUHBI B 160-
200 atmocdep?

a. Jlns yBennyeHust 0TOOpa TEMI0BOM MOILIHOCTH.

6. Jlns yBeln4yeHHs TeMIIepaTypbl KUIIEHUSI.

B. Jlns oGecrieueHus HUPKYIALUN BOJbI B TApOTEHEPATOPE.

7. CucremMa xu3He00ecieueHus OUIOJKU COJEPKUT TUCTUILIATOP U 3JIEKTPOJIU3Ep, Yepes
KOTOPBIE MIOCTOSHHO MPOILYCKAa0T MOPCKYI0 Boay. KakoBo nx HasHaueHue? M3 MpuBEICHHBIX HUXKE
BapHAHTOB HEOOXOAUMO BbIOPATH BBINOJIHAEMbIE 3TUMH YCTPONHCTBAMU (DYHKLIMU:

a. OumucTka OT MpUMECEH.

0. Tonkas ¢unbTparus.

B. HarpeBanue, oOpazoBaHue napa ¢ ero nocieayromiei KoHaeHcanuen i nojrydeHus 1u-
CTWJIJIMPOBAHHOU BOJBL.

r. IIpuroToBnenue ropsiueil TEXHUYECKOM BOJIBI.

. HpOI/ISBOI[CTBO KHCJIOpOJa B pe3yIbTaTe 3JICKTPOJIM3a BOJEI.

YcrpoiicTBo: DyHKIHU:

Juctunnarop

Dnekrponusep

Tema 3. Ieonroyusn 36e30
Texcm ona umenusn:
[Ton neiicTBHEM CHJI BCEMHPHOTO MPUTSKEHUs 00JAKO MEK3BE3HOTO Tasa, COCTOSIIETO
TJIaBHBIM 00pa3oM M3 BOJOPOa, COKUMACTCS U HATPEBAETCS 110 3aKOHY COXpaHeHus sHepruu. Ecnu

Macca o0jaka AOCTATOYHO BCJIMKA, TEMIICpATypa U HAaBJICHUC B LICHTPC o0Oaka JAOCTUIaCT 3HA4YC-
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HUH, TP KOTOPBIX HAYMHAIOTCS TEPMOsiAePHbIE PeaKul CHHTe3a, B pe3ybTaTe KOTOPBIX BOJIO-
ponx npeBpaiaerca B resnivii. Tak poxkaaercs 3Be3aa.

Co BpeMeHeM (Ha 3TO MOTYT YUTH MUJUIHAP/IBI JIET!) BOAOPO/ B IEHTPAILHON YaCTH 3BE3/IbI
BBITOpaeT, U o0paszyercs reaneBoe sapo. Ho 3Be3qa mpu 3TOM He TacHEeT, MOTOMY YTO T'elIUi TOXKe
ABJICTCA AACPHBIM TOIUIMBOM: IMPH AOCTATOYHO BBICOKOM OABJICHHH W TEMIICPATypC CBBILIC 15
MUWJUIMOHOB I'payCOB HAYMHAKOTCA TEPMOAACPHBIC pCaKIINU, ITPU KOTOPBIX reaui mpeBpamacTca B
yraepon. Ilpu stom Temmneparypa sipa emie Oosblie BozpactaeT. HakoHel aaBiieHue, Bo3pocliee
BCJICACTBHUEC HOBBLIX TCPMOAACPHBLIX peaKuHﬁ, CTaHOBHUTCs HACTOJIBKO 60JII)IHI/IM, YTO HApPYXHbIC
CJIOU 3BE3/lbl OTOPACHIBAIOTCSI HA OOJIBIIOE PACCTOSHUE OT Spa, a UX TeMIlepaTypa 3HAYUTENIbHO
YMEHBIIIAETCS: 3Be3/a MPEBPAIaeTCsl B KPACHBINH TMIaHT (KPaCHBIMM MX Ha3bIBAIOT 3a UX LBET, a
TUTaHTaMU — 3a UX KOJIOCCATIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 3THX 3BE3]] CpaBHUMA C Maccoit
Connua. Co BpeMEHEM OCHOBHOE TOIUIMBO TEPMOSIIEPHBIX PEAKIMI-BOIOPO U I'eJIMN — BBITOPAET.
BHemnue ciou 3Be3/1bl, pacHIMpssACh, YIETAIOT, a 3B€3/1a 3HAUYNTEIbHO YMEHbIIAETCS B pa3Mepax u
npeBpaiaercs B Oesblil kKapJauk. benblii 1BET 3Be3/bI yKa3bIBaeT Ha TO, YTO TEMIIEpaTypa Ha ee
MTOBEPXHOCTH BbIIIEe TeMIeparypbl noBepxHoctu ConHua. TepMosiiepHble peakiuy B 6eioM Kapiiu-
K€ YK€ IMOYTHU HC UOYT.

Ecnu macca siapa 3Be3apl npesbiniaeT Maccy ComHiia 0osee, 4eM B moitopa pasa (0emblii ru-
raHT), 00yCJIOBIEHHOE CHUJIAMU TATOTEHHs JaBJCHUE B SAPE 3B€3JIbl CTAHOBUTCS CTOJb OIPOMHBIM,
YTO OHO Kak OBl «BJAaBIMBAET» AJIEKTPOHBI B IPOTOHBI, B PE3YJIbTATE YEro 00pa3yroTcsl HEUTPOHBI.
Tak BO3HMKACT HEMTPOHHAs 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KO 3B€3/bI MOXKET OBITh CpaBHUMOM ¢ Maccoit ColHIla TPH JUaMETPE B HECKOJIbKO KHJIOMETPOB!
[TmoTHOCTE HEHTPOHHOM 3BE3/bI OJM3KA K INIOTHOCTA aTOMHOTO sifpa: 1cM3 BemiecTBa Takou 3Be3-
Il CpaBHHMa C MacCO HECKOJIbKMX TPYKEHBIX TOBapHbIX BaroHoB. OOpa3zoBaHuEe HEHTPOHHOMN
3BE€3/Ibl MPOUCXOIUT 32 JOJH CEKYHJIbl U COMPOBOXKIAECTCA B3PHIBOM HEBEPOSTHOM cuibl. Takue
B3PbIBbI Ha3bIBAIOT BCIIBIIIKAMH CBEPXHOBBIX.

Ecnu macca 3Be3/ipl 3HAUUTENBHO MpeBbImIaeT Maccy CollHIIa, TO CHIla IPaBUTALUU «3aCTaB-
JSieT» 3BE3AY CHKUMATHCS JlaXKe MOoce TOTO, KaK OHAa CTaHeT HEeHTpoHHOHW 3Be3noil. M HacTymaet
MOMEHT, KOT/la CUJIa TATOTEHHs CTAHOBUTCS HACTOJIBKO OOJBIION, YTO OHA «HE BBIYCKAeT» Hapy-

Ky HaxKe cet! B TakoMm CJIydqac 3BC3/ia IMpeBPaInacTcia B «<4CpHYIO AbIPY».

3aoanus:

1.3anmonHuTe B OIIOK-CXEME MPOMYIIEHHBIE 3BEHbS MPOIIECC:

1) DBousroIus 3BE3/16I ¢ Maccoi, OJm3Koi k Macce CoHIa

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



2) DBoroNUs 3BE3/bI C MACCOH, CYIIECTBEHHO OoibIeit Macchl ConHIa

Odanako
paspe:keHHOT0 — ™  Bemwlif THTAaHT — P 7 ? — ?
MeK3BeTHOTO Taza

2. Bwimenute 2-3 mpoOnembl, ¢ KOTO-
pPBIMH, TIO BamleMy IPEICTABICHHUIO, CTAJIKH-
BAIOTCS acTPO(U3WKHA TP HM3YyYCHUH 3BE3I.
OO6ocHylTe CBOE MHEHHE.

3. CocraBbTe CUHKBENH Ha TeMy «Hep-

Hast IbIpa»

Tema 4: Ixocucmema Kax camoopanu3yrOuianca CUCmema Op2anu3mos u pusuueckoi
cpeowt ux ooumanusa u ezaumooeticmeusn. Ilomoku eeujecmea u Inepzuu 8 IKocucmeme
Texcm 0na umenus:
HckyccTBeHHBIE IKOCHCTEMbI

HckyccTBEHHBIE SKOCUCTEMBI — 3KOCUCTEMBI, CO3/ITaHHbIE YesoBeKOM. [IpocTeiimum npume-
POM TaKOTO poJia MOXKET CIIY)KUTh akBapuyM. B HeMm nMeroTcs pacTteHusi, OCyliecTBIsonue GorTo-
CUHTE3, PbIObI WK JpYyrue KUBOTHBIE, MUKPOOPTaHU3MBI, NlepepadaThIBAIOLINE MPOIYKTHl KU3HE-
NesITeNIbHOCTH KUBOTHBIX. HO akBapuym He SBISETCS CaMOCTOSATEIbHON YCTOMYMBOM CUCTEMOH, T.
K. OH HYX/aeTcsl B MOCTYIUICHUH OMPEENIEHHBIX BEIIECTB M3BHE, HAlpUMeEp, KopMma Uil pblO, U
BBIBEJICHHS YaCTH MPOIAYKTOB IyTeM 3aMEHbI UIN (PUIBTPALIUU BOIBI.

OcHoOBHBIE 0OCOOEHHOCTH UCKYCCTBEHHBIX 3KOCHUCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX 3KOCHCTEM SIBIISIOTCS TeTepOTPOMHBIMH, T.€. MOTPEOIs-
IOLIUMU OPTaHUYECKUE BElIeCcTBa (TOTOBYIO MUIILY) U3 BOJBI.

2) WckyccTBEHHBIE SKOCUCTEMbl UMEIOT HE3aMKHYTBIA ITMKI OOMEHa BEIEeCTB M DHEPIHH.
YacTp MUIIEBBIX IENOYEK B TAKUX SKOCHUCTEMaX pa3pyllaercs, U, Kak CIeJCTBHE, YEIOBEK CTaHO-
BUTCS 3BE€HOM SKOCHCTEMBI, 00ecrieurBasi yCTpaHeHHE MPOAYKTOB pachajia, co3aaBasi KOM(POPTHHIE
yCIIOBHSI CyliecTBOBaHMs. Llenu nutaHus B akBapuyMax KOPOTKHE U XapaKTEPU3YIOTCS HAIHMYHUEM
2-4-X 3BEHBEB.

3) MckyccTBEHHBIE DKOCHUCTEMBI XapaKTEPU3YIOTCS BUIOBOW MaJIOUYMCIEHHOCThIO. JleificTBU-
TEJbHO, YEIOBEK B aKBapUyME CO3/1aeT SKOCUCTEMY Ui 0OECIeUeHHs CYIIeCTBOBAHUS OJHOTO WIIH

HCCKOJBKHX BUJI0B pBI6 )51 paCTeHHﬁ.
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HopmanbHoe QyHKIMOHUpOBaHHE aKBapHyMa BO3MOXKHO JIMIIb B YCJIOBUSX PaBHOBECHOTO
COCTOSTHUSI OMOJIOTHYECKOW CHCTEMBI MPU ONTHMAIBHBIX MapaMmerpax cpeabl. B cTaHOBICHUH U
MOJIEp’)KaHUU PAaBHOBECUS NMPUHUMAIOT y9acTHE BCE BOJHBIC OPTaHU3MEI (pbIObI, amMmpuOuu, MOJ-
JIOCKU U JIp.), pacTeHus (BBICUIME PACTEHUS U BOJOPOCIM), OAHOKIETOUHBIE MHKPOOPraHU3MBI
(bakTepum, mpocTeimue). Maneiiiee HapylieHHe 0anaHca B CHCTEME BEJIET K MOTEPe paBHOBECHS,
YTO BKJIFOYAET MEXAaHU3MBI, HAIPaBJICHHBIC Ha cTaOmimM3anuio OMocucTeMsl. [Ipu HEBO3MOXKHOCTH
BOCCTAHOBJICHHsI OaJlaHCa, akBapHyMHasi OMOCHcTeMa THOHET.

Bonpocwt ona oocyyncoenusn:

— Kucnornocts Bosl pH oka3biBaeT 60IbI0€ BIMSHEE HA OMOXMMHYECKHE U OMOJIOTHY e-
CKHE IPOLECChl U MMEET BaKHOE 3HaueHue B >KM3HM pbI0. B mporeccax gorocuHTe3a, MpoTeKaro-
IIUX Ha CBETY, pacTEeHUsS MOTPEOSIOT YIIIEKUCIbIH ra3, 4yTo noselmaeT yposeHb pH. Houbto kuc-
JIOTHOCTb BOJbI MOHMKAETCS, YTO CBA3AHO HE TOJBKO C OTCYTCTBHEM (DOTOCHMHTE3A, HO U C BBIJIENE-
Huem CO2 npu IpIXaHUU pacTeHuid. MHOTHE phIOBI BIOJIHE 0€3001€3HEHHO MTEPEHOCST OTKJIOHEHUS
KHCJIOTHOCTH BOJIbI OT HelTpanbHoro nokaszarens (pH= 7-8). 1o oObsicHsAETCS TEM, YTO OpPraHU3M
HMMeEET IEJIBIA Pl CUCTEeM, CrIIaKuBaronmx kojebanus pH. OgHako pe3koe u3MeHeHHe KHUCIOTHO-
CTH BOJIBI MOXKET CTaTh MPUYUHON rudenu po1o. [Touemy?

Mex Ty KakuMHi OOMTATeNIMH aKBapuyMa MOKET BO3HMKHYTh KOHKYPEHIHS . BHIAMH CO
CXOJHBIMU TOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIOIIMMH TOJIb3Y U3 CBSI3H APYr C APYroM, XHUIIHUKA-
MU U )KepTBaMHU, Mapa3uTaMu 1 X035ieBaMu?

3aoanus:

1.AxBapuyMHbIE pacTeHHs pa3pacTaroTCsl HaJ BOJOW WM IUIaBalOT HA MOBEPXHOCTH, T
ocBellleHne 0ojee HHTEHCHBHO U IJIe OHU JIOTIOJTHUTENBHO MOJMYJaroT YrIIEKUCIbIM ra3 u3 atMocde-
peL. B npouiecce poTocunTeza MosieKyIibl XJa0poduiiia pacTeHUN CTAaHOBITCA HanOoJIee aKTUBHBIMU
IpU OCBelIeHUU (HOTOHAMU C JJIMHOW BOJHBI M3 uHTepBaida ot 600 mo 700 HaHOMETPOB (00JACTH
OpaH)XeBOTO M KpPacHOTro IBeTa). JT0 Hambosee BaXXHbIA CBETOBOM OUara3oH Jii UHTEHCHBHOTO
pocTa TUCTHEB U OCEBBIX OPraHoB pacTeHuil. Ha pucyHke npuBeneHsl rpagku 3aBUCUMOCTH OTHO-
CUTENIbHOM MHTEHCHUBHOCTU CBETa OT TOJIIMHBI CIIOS BOABI B aKBapuyMe JJIsl M3ITYYCHUS Pa3HBIX

LIBETOB.

19 KOHKypGHL[I/ISI — OTO B3dUMOOTHOLICHHS AaKTUBHOI'O COPCBHOBAHUA MCIKIY 0co0sIMu OJHOI'0 UJIN PA3HbIX BUI0OB CO
CXOJHBIMHA HOTPG6HOCT$IMI/I 3a CPEACTBA CYHICCTBOBAHUA U YCIIOBUSA PA3MHOKCHUA.
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HCHOJ’[LSy;[ OTH JaHHBIC, 06”I)$ICHI/ITC, Mo4YeMy paCTC€HUA, KOTOPBIC BO BPEMSA CBOCTO KM3HCH-

HOro nukia nmoCToOAHHO MOTPYKCHBI B BOAY Ha AOCTATOYHYIO FJ'IY6I/IHy, JaCTO HCIIBITBIBAIOT HE-

XBAaTKy AHUOKCHUAA Yrjepoaa M HCAOCTATOK OCBCHICHHA, U HC MOI'YyT JOCTUTHYTH HGO6XOI[I/IMOFO

ypoBHS (DOTOCHHTE3A.

2. 11 HOpMaNbHOTO (PYHKIIMOHUPOBAHHS aKBapmyma HEOOXOJWM KOHTPOJb ypoBHs pH.

[lepeuncnure BO3MOXKHBIE CHIOCOOBI M3MEPEHHs] YPOBHS KHCIOTHOCTH Bojbl. [IpoBeaute mouck B

PA3IMYIHBIX HUCTOYHHKAX I/IH(i)OpMaHI/II/I O MPUPOJHBIX HMHAWKATOPAX YPOBHSA KHCJIOTHOCTH BO/BI.

OHGHI/ITe BO3MOXXHOCTD UX HMCIIOJIb30BaHHWA B aKBapuymax.

Tema 5. 'unome3wt 603HUKHOBenUA Hcu3nu. Pazeumue npeocmaenenuit o npoucxosicoe-

Huu cusnu Ha 3emie. Ipovl OpesHentuelt u opesneil xHcusnu. Pazeumue scuznu 6 me3ozoe u

Kaiino3oe. Aumponozennoe 6o3oeiicmeue na ouocgepy.

Texcmot On1a umenus:

Texcr 1

Jli1s 00bsCHEHUs! BRIMUPAHUs JUHO3aBPOB, KOTOPOE MPOU30LLIO0 TPUMEPHO 65 MUIUTMOHOB

JICT Ha3an, ObLIH BBIJIBUHYTBI IBC€ I'MIIOTE3bI:

I'mnore3a A (CTOJIKHOBEHHE C ACTEPOHIOM)

I'mnore3a B (u3BepikeHUsA BYJIKAHOB)

JIMHO3aBpbI HCUE3ITH, IOTOMY YTO TpoMajl-
HBII acTepou] CTONKHYCs ¢ 3emueld. B pe-
3y/bTaTe CTOJIKHOBEHHUS HAYAIUCh MOXKapbl U
BBIOPOCHI O0OJIAKOB MBUIH U CaXKU. 3aTeM I0-
CJIeIOBAJT JUITUTEIbHBIN MePUOJI TEMHOTBI, KO-
TOPBII MPUBET K TOMY, YTO CYIIIECTBOBaHHE
pacTeHuil cTajao MPakTUYEeCKH HEBO3MOXK-
HBIM.

I[I/IHOSaBpLI HCYC3JIM IOTOMY, YTO IMPOU30-
110 MHOI'O CHJIBHBIX I/ISBCp)KeHI/Iﬁ BYJIKaHOB.
B pe3yibTaTe I/ISBep)KeHI/Iﬁ Ha4daJIuCh I10Ka-
pbL, 1 BLI6pOCLI 00/1aKOB IIBIJIH U CaXKH. 3aTeM
MOCIICOBAI JIUTEIbHBIN nepruoa TCMHOTEI,
KOTOpHﬁ IIPUBECJ K TOMY, 4YTO CYHICCTBOBA-
HUC paCTeHI/Iﬁ CTaJIO MMPAKTHUYCCKHU HCBO3-
MO>XHBIM

yquLIe, MMpoOBOAA UCCIICAOBAHUSA 110 3TUM ABYM T'HIIOTE3aM, O6H8.py>KI/IJ'II/I TpH CJICAYy-

romux (akra:

Pdakr 1

dakr 2

dakr 3
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Ot ynapa acrepouna | B ropusix mopoaax, o0pa3oBaBIIHXCS Oxko010 65 MUJITMOHOB JIET
OKOJIO 65 MUITHO- | 65 MUJTMOHOB JIET HA3aJ], OUYEHb BHICOKUN | Ha3aJ 00pa30BalluCh CIIOU
HOB JIET Ha3aJ BOJIH- | YPOBEHb COJCP)KAHUS UPUANS. DIEMEHT | CaXH. DTH CIOU

31 Mexuko 00pazo- |HMpUINi pEaKO BCTPEUACTCS Ha MIOBEPXHO- OOHAPYKUIIM HA 3emMiie B

BAJICS] OTPOMHBIM CTH 3€MJIM, HO B TO K€ BpEMs HAXOUTCS | pa3HbIX MecTax. Caxa
Kparep. HIKE TIOBEPXHOCTH 3EMIIH, B €€ MAHTUU. |00pazyeTcsi, Koraa ropsr
Taxke ero HaxoIAT B aCTEPOUIAX. jeca.

Bonpocwt ona oocyyncoenusn:
Kakyto u3 rumore3 MOATBEPKIACT KaXAbli M3 3TUX Tpex (akroB? OOBeaure «A»
(CronkHoBeHue c acrepounoM), «B» (M3Bepxenus BynkaHoB) uinu «O06e» (00e runoressl) B
KaxJ10M cTpoke. OOOCHYIMTE CBOIO MO3UIINIO, UCTOJIB3Ys MPU HEOOXOIUMOCTH MH(OpMAIUIO

W3 JPYTUX UCTOYHUKOB

dDakr
A B | 1. O6pa3oBanue kparepa
A B 2. Vpuauii B ropHBIX IOpOAax
A B [3.Cnou caxu
3aoanusa:

1. Tak kak OUHO3aBPbl BBHIMEPJIH, UX MOKHO OOHapyXHUTh TOJBKO B BHJE HCKOMAEMBIX
ocTaTKoB. BepHbl Wi HEBEPHBI CIIEAYIOUINE YTBEPXKAECHUS 00 MCKomaeMmbIx ocraTkax? OOBenute

«Bepnoe» nnn «HeBepHoe» HaNIPOTHUB KaXKJOTO YTBEPKIACHHUS.

YTBep:KIeHus BepHoe uin HeBepHoe
brutn HaliIeHbI OCTAaTKH UCKOIIAEMBIX PACTEHHH, KOTOPHIE KUJIU JI0 Bepnoe / HeBepnoe
BBIMUPAHUS TUHO3aBPOB

MoHO HalTH UCKOITA€MbI€ OCTATKU BUIOB, KOTOPbHIC )KUBYT B Bepnoe / HeBepnoe
HACTOSIIIee BpeMst
ITponecc hopmupoBaHus Ha 3eMJIe HCKOTIAEMbIX OCTaTKOB B Bepnoe / HeBepnoe
HACTOSIIIee BPeMsI He IPOUCXOAUT

2. Yto0bI NOIy4YuTh 00JIee TOYHOE MPEJICTABICHUE O cpesie OOMTaHUS U SKOJIOTHH 3eMJITU B
MIPOLIIOM, T€0JIOTH U3Yy4YalOT TOPHBIE IOPOJIbI U UCKOMIaeMble OCTaTKU. HeKoTophle U3 BO3MOYKHBIX
HAXOJIOK YYEHBIX U CAETaHHBIX UMH BBIBOJIOB ITPUBEICHBI HIDKE B TaOIHIIE.

Crnenyet nu Kaxabli BBIBOJ U3 COOTBETCTBYIOIIUX HAX0I0K?

Haxoaku Mo:kHO J14 cAeIaTh CJelyHlIue BbIBOAbI? Jla/Het?

B ocanounsix nopogax npu- | Korga-to Ha 3TOM TeppuTopuu Xuiu pasueie BU- | Jla/ Her
OpEKHBIX 30H Hai/leHbl OTIe- | JIbl JUHO3aBPOB
YaTKH CJIEJ0B Pa3HbIX BUJIOB

JUHO3aBpOB
Ha repputopun 66t 00Ha- | B npomnwiom Ha 310l Tepputopun npoxoamna uH- | Ja/ Her
pyXeHbl HepTh M KAMEHHBI | TEHCHBHAs ByJIKaHMYECKasl IeSTeIbHOCTh

yroJb
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Ha Bepmmnax ropHoii cucte- | 1'opbl BO3HUKIM B pe3yibTare noausaTus qqa Mo- | Jla/ Her
MBI HalJICHBI OKAMEHEIIbIE P51, BBI3BAHHOTO JABUKEHUSAMH IIJIUT 3€MHOM KOPBI
OCTaTKHU

Texer 2.

ATMoOcdepa — OKeaH BO3JIyXa M OCCLEHHBIN MPUPOTHBIA PECypC TSl TOICPKAHMS KU3HH
Ha 3emie. K coxanenuto, yegoBeyeckas 1eATelbHOCTb, OCHOBAaHHAS HA HAIMOHAJIBHBIX U JIMYHBIX
MHTEpEecax, HAHOCUT BpPEeJ 3TOMY OOILIEeMy pecypcy, 4TO IpPOSBIAETCS B UCTOLUIEHUH TOHKOTO 030-
HOBOTO CJIOsI, KOTOPBIN JEMCTBYET KaK 3alUTHBINA 3KpaH Ui )KU3HU Ha 3emJle.

MouJieKynbl 030Ha COCTOSIT U3 TPEX aTOMOB KUCJIOPOJa B OTIMYUE OT MOJIEKYNI KHCIOpOJa,
KOTOpBIE COCTOST U3 JIByX aTOMOB KHcIopoja. MoJeKysbsl 030Ha Ype3BbIYaHO peKue: X MEHb-
11e, 4eM JeCSITh Ha Ka) bl MUJJTMOH MOJIEKY Bo3ayxa. OJIHAKO Ha MPOTSHKEHUU NOYTH MUJUIHAP-
Jla JIeT UX MPUCYTCTBUE B aTMOC(epe Urpajlo PelIarollylo pojib B COXpaHEHUH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€ OH HaXOJUTCS, 030H MOXET WJIN 3allUIaTh, WX HAHOCUTh BpPEJ KU3HU
Ha 3emie. O30H B Tponocdepe (Ha BeicoTe 10 10 KM HajJ 36eMHOI MOBEPXHOCTBHIO) — 3TO «ILIOXOMN»
030H, KOTOPBIM MOXET HAHECTU BpeJ TKaHsIM JIeTkux U pacteHusiM. Ho 6onee 90 mponieHTOB 030Ha,
Haxojsmerocst B crparocdepe (Ha BeicoTe oT 10 10 40 KM Haz 3eMHON TTOBEPXHOCTHIO), SBIISCTCS
«XOpOILKMM» 030HOM, KOTOPBIH, MOIJIONIasi onacHoe ynbTpaduosneroBoe uinydeHue ColHIa, BbI-
MOJHSET MOJIE3HYI0 paboTy. be3 3Toro mosjae3Horo 030HOBOTO CJos JIt0AU ObLIM ObI O0JIee moaBep-
KEeHBbI 3a00J1€BaHISM, BO3HUKAIOIUM BCIIEACTBHE OO0Iy4YeHUs yinbTpaduoneToBeIMu TydamMu CollH-
na. B mocneaHue nmecsATuieTHs KOJIMYECTBO 030HA yMEHBIIMIOCh. B 1974 roay Oblia BhICKa3aHa
TUTIOTE3a, YTO MPUUUHOM 3TOT0 MOXKET ObITh PpeoH (CFCs). [lo 1987 rona Hay4yHbIe HCCICTOBAHUS
MIPUYMHHO-CIICICTBEHHBIX CBSI3ed HE JaBajld YOEIUTENbHBIX MOJATBEP)KIEHUN O MPUYACTHOCTU
(bpeoHOB K pazpyiieHnio 030Ha. OHako B ceHTsA0pe 1987 roga oduimanbHbie MPeICTaBUTENH pa3-
HBIX cTpaH BcTpeTwinch B Monpeane (Kanazna) 1 JoroBopuiMch BBECTH CTPOTHE OTPaHUYECHUS HA
ucrnosas3oBanue GppeonoB CFCs.

Bonpocwt ona oocysycoenusn:

O30H TaKke obpazyercs Bo BpeMs rpo3bl. OH co3/1aeT THUIHYHBIN 3amax mocie rpo3bl. Mc-
M0JIb3YySl TEPMUHBI, IPUBEICHHBIE B CTAThe, OTBETHTE HA BOMPOC: KAKUM SIBIIIETCS 030H, 00pa3yo-
IIUIICS BO BPEMS TPO3BI- «XOPOIIUM» UIH «Tutoxum»? [logemy?

B Tekcte roBopurcs: «be3 3TOro moie3HOro 030HOBOTO CJOA JIt0au ObLTH OBl Oosiee mo-
BEp)KEHbl 3a00JI€BaHUSAM, BO3HUKAIOLUIUM BCIEICTBUE OOIy4YEeHUS YAbTPapHOJETOBBIMHU JydaMu
Connnay. HazoBuTe 01HO 13 3THX 3a00JIeBaHUi, yKa3aB, YTO MMEHHO OHO MOpaXaer.

B KoHIle TekcTa ymOMMHAaeTcs O MEXJIyHapoAHOH koH(pepeHuuu B Monpeane. Ha stoit
KOH(epeHIMH 00CYKIaTiUCh MHOTHE BOIPOCHI, KacalolIecs BO3MOXKHOTO MCTOILEHHUS 030HOBOTO
ciosi. /IBa U3 3TMX BONPOCOB NMPUBEAEHBI HUXKE B Tabuie. MoryT Jin Hay4dHble UCCIeI0OBaHUS 1aTh

OTBCT Ha IMPUBCACHHBIC HUIKC BOHpOCBI?
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Bonpoc MOHO 711 HalTH OTBET
C IIOMOIIIBIO HAYYHBIX

UCCIIEJOBaHUI?
MoryT 1 COMHEHHS yYSHBIX O BIUSHUH (PPEOHOB HA 030HOBBIH Ha/uer
CJI0# OBITH MPUYMHON ACCHBHOCTH BJIACTEH?
UYemy ObI OblTa paBHa KOHIICHTpamms GppeonoB B arMochepe B 2002 Ha/mer

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

Tema 6. 3akonomepnocmu uzmeHuu80CMU: MOOUDUKAYUOHHAS U MYMAUUOHHASL USMEH-
yueocmu. OcHogHblEe MEMOObL CEeKYUU PACM EHUTL, HCUBOMHBIX U MUKPOOpZaHu3mos. I ennas
UHIICEHePU .

Texcmol 0152 ymeHnus.

Texer 1

I'ennas Mogudukanus pacreHui

I'enetnvecku moaubunupoBanubiii opranusM ('MO) — opranu3sm, T€HOTHIT KOTOPOTO ObLIT
HMCKYCCTBEHHO HM3MEHEH TPH TIOMOIMM METOJOB TeHHOW WHXEHEPHUH. ITO OMpEaesieHHe MOXKET
MIPUMEHSTHCS ISl PACTCHUM, )KHBOTHBIX U MUKPOOPraHW3MOB. [ eHeTnueckass MoauduKaIus OTiau-
YaeTcs 1eJIeHANPaBICHHBIM U3MEHEHUEM I'eHOTHUIIAa OpraHu3Ma B OTJIMYME OT CIy4alHOro, Xapak-
TEPHOTO JIJIs €CTECTBEHHOTO M MCKYCCTBEHHOTO MYTAIMOHHOTO Mpouecca. OCHOBHBIM BUAOM T'€HE-
TUYECKOM MOJM(UKAIIMN B HACTOAIIEE BPEMS SBIISICTCS HUCIIOIL30BAHUE TPAHCTEHOB JJI CO3JaHUs
TPAHCTE€HHBIX OPTaHU3MOB. TpPaHCTEHE3 — ATO MPOIECC BBEACHUS YEIOBEKOM JHOO MPUPOIOHN Uy-
JKEPOJHOTO T€Ha, Ha3bIBAEMOTO TPAHCI'€HOM, B JKUBOHW opraHusMm. [Ipu 3ToM opranusm moJyqaer
CBOICTBA, KOTOPBIE OH MOXKET MEPeaaBaTh MOTOMCTRY.

B cenbckoM x03siicTBE M NMHUILEBOM MTpoMbIuieHHOCTH 1o ['MO noapa3zymeBarOTCsi TOJbKO
OpraHu3Mbl, MOAU(PHUIIMPOBAHHBIE BHECEHHEM B WX T'€HOM OJHOTO MJIM HECKOJBKHX TPaHCTEHOB.
I'enHas MHXXeHEpUs UCIIONB3YEeTCs AJISl CO3JaHMsI HOBBIX COPTOB PAacTEHUH, YCTOWYUBBIX K HeOna-
TONPUSATHBIM YCIOBUSIM CPEIIbl U BPEIUTEINSAM, OONaJaroINX JIYYIIUMUA POCTOBBIMH U BKYCOBBIMHU
kadyecTBaMu. 3a nepuoa ¢ 1996 rona no 2013 rox miomiaau, 3aHATbIE MMOJ BO3/IEJIbIBAHUE I'CHETH-
4eckd MOJIM(UIMPOBAHHBIX pacTeHul, yBenuuminch B 100 pa3 u coctaBuiu B Mupe 6onee 170 miaH
ra.

[Ipouiecc cuHTE3a TEHOB B HAcTOsIIEee BpeMsl pa3paboTaH OUYEHb XOPOIIO U JaKe B 3HAUU-
TeJIBHOU CTeNeHU aBToMaTu3nupoBaH. CyIIecTBYIOT CHEIMallbHBIE amnmnapaThl, cHa0kEéHHbIE DBM, B
MaMSTH KOTOPBIX 3aKJIJIbIBAIOT POrPaMMbl CUHTE3a Pa3IMUHBIX HYKJIEOTUIHBIX MOCIEA0OBATENb-
HOCTei. UTOOBI BCTPOUTH T'€H B BEKTOP, UCIOJB3YIOT (DEPMEHTHI — PECTPHUKTa3bl U nurassl. C mo-

MOIIBIO PECTPUKTA3 T'CH U BCKTOP MOKHO pa3pe€3aTb Ha KYCOYKHU. C NMOMOIIbKO JIUTa3 TAKUC KyCOY-
108


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

KA MOXHO «CKJICUBAaTh», COCMHATH B MHONH KOMOWHAIMH, KOHCTPYUPYS HOBBINA I'€H WM 3aKIII0Yast
ero B BekTop. llonynsipHsIMU MeTO/IaMU BBEJECHHS BEKTOpA B KJIETKY PACTEHU SIBJISETCS MCHOJb-
30BaHHE 0COOBIX TOYBCHHBIX OAKTEPUI MIJIM T€HHOM MYILIKH.

Texnuka BBeJIeHHS T€HOB B OakTepuu ObUIa pa3paboTaHa MOCIE OTKPHITHS SBJICHUS OaKTe-
puanbHOM TpaHc@opmalu. B ocHOBe 3TOro siBJIeHUS JEKUT NPUMUTUBHBIN M10JIOBOM Mpo1iecc, KO-
TOPBIN y OakTepuil conpoBokaacTcss oOMeHoM HebobmuMu pparMmenTamMu HexpomocomHou JITHK,
masMugaMu. [lna3MuiHple TEXHOJIOTUY JIETJIM B OCHOBY BBE/ICHUS UCKYCCTBEHHBIX I'€HOB B OaKTe-
pHUaIbHbIE KIETKH.

B Hacrosiiee Bpems crnenuagMcTaMy NOJydeHbl HayyHble JaHHbIE 00 OTCYTCTBHUU IOBBI-
IIEHHON OMAaCHOCTU MPOJIYKTOB M3 T€HETUYECKU MOJIU(UIMPOBAHHBIX OPIaHU3MOB B CPAaBHEHHUHU C
MIPOJIyKTaMHM, MOJTYY€HHbIMU U3 OPTraHU3MOB, BBIBEJICHHBIX TPaJWLMOHHBIMU MeTo/aMu. [ aBHBIM
BBIBOJI, BBITEKAIOUINI U3 ycunuil 6osiee yem 130 HaydHO-HCCIIEIOBATENbCKUX IPOEKTOB, OXBATHI-
BAIOMIUX 25 JIET UCCJIEIOBAHUIN U MPOBEAEHHBIX C ydacTheM Oojiee ueM 500 He3aBUCHMBIX UCCIIe-
JOBAaTENbCKUX TPYII, COCTOUT B TOM, YTO OMOTEXHOJOIHH U, B yacTHOCTH, I MO Kak TakoBble HE
0oJsiee onmacHbl, 4YeM, HaIpuMep, TPAJIUIIUOHHbBIE TEXHOJIOTUH CEJIEKIIUU PACTEHUH.

Bonpocwt ona oocyscoenusn:

UYto n3y4aeT reHHas HHXKEHEPHs, B OTINYUE OT KIETOYHOU?

['me u kak MPUMEHSIETCSI HCKYCCTBEHHBIN MyTareHes?

HccnenoBanus, CBSI3aHHBIE ¢ TIEPECAKON reHa OaKTepHid, CIIOCOOCTBYIONMIETO YCBOCHUIO
a30Ta u3 aTMOC(epHOTO BO3yXa, B TEHOTHII 3JIaKOB, TPOBOJATCS B 00JaCTH MUKPOOHOJIOTHYECKO-
T0 CHHTE3a, TCHHOUW WM KJICTOYHOW MH)KCHEPUH, & MOYKET ObITh B OMOXUMUN?

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

Texker 2

MyTanuu

OcHOBHOE CBOMCTBO I'€HOB 3aKJIIOYAaeTCd B TOYHOM CAaMOKOIMPOBAaHUH, Oiaroaaps 4emy u
MIPOMCXOJUT HACJEICTBEHHAs Mepefadya MHOXKECTBA MPU3HAKOB OT poauteseil k aeram. OaHaxo,
3TO CBOMCTBO 3TO HE SBJISIETCA aOCOMIOTHBIM. [ 'eHbl 007a/1al0T €l1e U CIOCOOHOCTBIO U3MEHSIThCS,
proOpeTaTh HOBbIE CBOWCTBA. Takue U3MEHEHHs T€HOB HA3bIBAIOTCS MyTallUAMU. MyTaluyu reHoB
CO3JAa0T M3MEHYHUBOCTh, HEOOXOIMMYIO JJISi ABOJIOLMU >KHUBOW MaTepUu, MHOTo0Opaszus Gopm
KU3HU. MyTalluu BO3HHMKAIOT B JIOOBIX KJIETKaX OpraHuM3Ma, HO IMepelaBaThCs MOTOMCTBY MOTYT
TOJIBKO T'€HBI TIOJIOBBIX KJIETOK.

[TpuunHBI MyTaUil 3aKIII0YAIOTCS B TOM, YTO MHOTHE (DAaKTOPBI BHELTHEH Cpefibl, C KOTOPbBI-
MU Ha MPOTSHKEHUU KU3HU B3aWMOJICHUCTBYET KaXKbIii OpraHU3M, MOTYT HapyllaTh CTPOTYIO YIIO-
PAIOYEHHOCTH TMpOoliecca CaMOBOCTIPOU3BEACHUS T'€HOB, XPOMOCOM B II€TIOM, MPUBOJUTH K OIIUO-

KaM B HacjienoBaHuu. B SKCIICPUMCHTAX YCTAHOBJICHBI CJIICAYIOIINC (I)aKTopBI, BBI3bIBAIOIINEC MYyTa-
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LUU: MIOHU3UPYIOLIEE U3JIydEHUE, XMMHUECKHE BEIIECTBA U BbICOKas TemnepaTypa. O4eBUIHO, YTO
Bce 3TU (DaKTOPBI UMEIOTCS M B €CTECTBEHHOU cpelie oOMTaHUs 4YelloBeKa (HalpuMep, eCTECTBEH-
HBIA (OH paauanui, KOCMHYECKOTO HM3JIydeHHs). MyTaluu CyIIECTBOBAJIM BCErja KaK BIIOJIHE
00BIYHOE PUPOIHOE SBIICHHUE.

Byayuu B cBoeil cyTu omuOkaMu B Iepeadye reéHeTHYECKOro MaTepuana, MyTallud HOCSAT
CJIydallHbIM M HEHAINpPaBJIEHHbIN XapaKTep, TO €CTh MOTYT OBbITh KaK IOJIE3HBIMU, TaK U BPEJHBIMU U
OTHOCUTEJIbHO HEUTPAJIbHBIMU ISl OPraHu3Ma.

[Tone3Hble MyTaluu 3aKpeIUISIOTCS B XOJE 3BOJIOLUU U COCTABIIAIOT OCHOBY IIPOrPECCHUB-
HOTO pa3BUTHS KU3HU Ha 3eMiie, a BPEIHbIC, CHIKAIOUINE KU3HECTIOCOOHOCTD, SBISIOTCS KaK OBl
o0paTtHO# cTopoHO# Menanu. OHHU JIeKAaT B OCHOBE HACTEACTBEHHBIX O0JIE3HEH BO BCEM UX MHOTO-
obOpazum.

Myranuu AensTcs Ha €CTECTBEHHbIE U UCKYCCTBEHHbIE. EcTecTBEHHbIE MyTallul BOSHUKAIOT
HENPOU3BOJIBHO, @ HCKYCCTBEHHBIE - TP BO3ACHCTBUM HAa OPTaHU3M PA3JIMYHBIX MYTareHHbIX Qak-
TOPOB pPHCKa.

Paznuuaror:

1) 'eHOMHBIE MyTaIlMd — 3TO MYTAIlUH KIETOK, B PE3YJIbTaTe KOTOPHIX U3MECHSETCS YHCIIO
XpOMOCOM, YTO BEJET K BOSHUKHOBEHUIO U3MEHEHHUI B TeHOME KJIETKU. [ eHOMHbIe MyTalluu CBsI3a-
HbI C I3MEHEHHEM YHCIIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYTallUA — 3TO MYTallUU, TIPU KOTOPBIX MPOUCXOTUT MEPECTPOHKA CTPYK-
TYpbl OTAETBHBIX XPOMOCOM, B Pe3y/bTaTe Yero HaOIIOJAIOTCS MOTEPsl UM yIBOEHUE YaCTH T'€He-
TUYECKOTO MaTepHalia XpOMOCOMBI B KJIETKE, U3MEHEHHUE OpUEHTAIIMH CErMEHTOB XPOMOCOM B OT-
JeNIbHBIX XPOMOCOMaxX, a TaK)Ke MEePeHOC YaCTH F'eHETUYECKOT0 MaTepuaa ¢ OJJHOW XpOMOCOMBI Ha
ApYyryo.

XPpOMOCOMHBIE MYTallUU CBSI3aHBI C U3MEHEHHUEM XPOMOCOMBI, 0OMEHOM Y4aCTKOB HEroMo-
JIOTUYHBIX XPOMOCOM.

3) I'ennble MyTaIK — 3TO MYTAllMH, PU KOTOPBIX UAET U3MEHEHHE OJTHOM MIIM HECKOJIbKHX
Pa3IMYHBIX YacTel reHa B KieTke. [ eHHble MyTallui OXBaThIBAIOT OJIUH T'eH U OENOK, KOTOPBIA KO-
IUpyeTcs 9TUM TeHoM. Ha reHHOM ypoBHE u3MeHeHHus mnepBuuHOi cTpykTypsl JJHK renos mon
JeCTBHEM MyTalluii MEHee 3HAYUTEIbHBI, YEM MPU XPOMOCOMHBIX MYTaIUsAX, OJHAKO F€HHBIE MY-
Taluu BCTpeyaroTcs Oosiee yacTo. B pe3ynbTare reHHbIX MyTalUid MPOUCXOAST 3aMEHBI U BCTaBKU
OJIHOTO WJIN HECKOJIBKUX HYKJICOTHIOB, TyIJIMKALUN U MHBEPCUU PA3JINYHBIX YaCTEH IreHa.

PeanpHas wactoTta MyTrauuMid A OTACIBHBIX I'€HOB YEJIOBEKA COCTABIIAET B CPEIAHEM OT
1:105 mo 1:108. D10 3HAUMT, YTO MPUMEPHO OAHA U3 MUJIJIMOHA IOJIOBBIX KJIETOK B Ka)KJIOM IOKO-

JICHUHW HECCT HOBYIO MYTAallHIO. OI[Ha)K)ILI BO3HUKHYB, Ta WJIHW WHAAd HOBAasA MyTallus MOKCET 3aTCM
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MepeIaBaThCs B MOCIEIYIONINE MTOKOJICHHUS, TO €CTh 3aKPEIUISATHCS MEXaHU3MOM HACJIeIOBAHUS, T10-
CKOJIBKY 0OpaTHBIC MYTaIllH, BO3BPAIIAIONINE T'eH B UCXOHOE COCTOSIHUE, CTOJIb K€ PEIKH.
3aoanua:

1.YcranoBuTE COOTBETCTBUE MEXKIY XapaKTEPUCTUKON MyTallUU U €€ TUIIOM:

XAPAKTEPUCTUKA TUII MYTALIUU

A) BKJIIOYEHHE JBYX JIMIIHUX HYKJIEOTUA0B B MoJiekyiny JJHK 1) xpomocomHas
b) kpaTHOE yBenuUeHHE YUCiia XpOMOCOM B KJIETKE
B) HapymieHue mnocienoBaTeNIbHOCTH AMMHOKUCIOT B MOJIEKYNE | 2) reHHas
Oenka
I') moBopot yuacTtka xpomocomsl Ha 180 rpagycos 3) reHoMHas
J1) yMeHbllIeHHE Ynca XPOMOCOM B COMaTHUYECKOM KIIETKe
E) o6meH yuacTkaMy HErOMOJIOTUYHBIX XPOMOCOM

2. B otHOM U3 ipeioKeHni TeKeTa «MyTalimy HaliuTe OMMOKY 1 UCIIPABhTE ee:

a. MyranuoHHasi U3MEHUYMBOCTh — OJMH U3 CIIOCOOOB YBEJIMYEHUS] T€HETUYECKOTO pa3Ho-
o0pa3us NoMmyJsALun.

6. ['eHHbBIMU Ha3bIBAlOT MYTAllMM, CBSA3aHHbIE C M3MEHEHHEM HYKJICOTHJHOM MocienoBa-
TEJIBHOCTH OJIHOI'O KOHKPETHOIO I'eHa.

B. B TeueHue u3HM B KJIETKax 4YeJ0BEKa MPOUCXOIUT MHOXKECTBO MYTallUH, OJHAKO OO0JIb-
LIMHCTBO U3 HUX HE NIEPEJAI0TCS IOTOMKAM.

r. IToromkam MOTI'YT Iep€aaTbCsa TOJBKO MYTallWHU, IPOUCXOOAIINE B COMATHYCCKUX KIICT-

Kax.

3. Haitnure ommOku B IpuBEAEHHOM TEKCTE.

a. MyranusiMi Ha3bIBAIOTCSl HACJIEICTBEHHbIEC N3MEHEHHS B MoJiekyiax PHK.

6. EcTb MHOTO pa3HBIX BUJIOB MyTaIlMii — T€HHBIE, XPOMOCOMHbBIC, KOMOMHATHUBHBIC, TCHOM-
HEBIE.

B. MYTaHI/ISI, BO3HHMKIIIAs B OI[HOﬁ N3 COMATHYCCKHUX KJIICTOK, MOXKET HU3MCHUTH HAaACIICI-
CTBCHHBIC ITPU3HAKU CaMOM ATOM KJIETKH M TeX JacTei opranusmMa, KOTOPBIC 06paSYIOTC$I u3 eé 1mo-
TOMKOB.

TI. MYTaLII/II/I, MMPOUCXOJAIIHEC B ITOJIOBBIX KIICTKAX, U3MCHAIOT TOJIBKO 'CHOMBI IIOTOMKOB.

. MYTaI_II/II/I BBI3BIBAOTCA MYyTAar¢cHaMu, Cpeiu KOTOPBIX, HAIIPUMEP, paAUOAKTUBHOC U3JIY-
YCHUC, BO3JCHCTBUE XUMHUYCCKUX nperapaTroB U JIp.

e. HebGonboe unciio MyTaI_[I/Iﬁ OKa3bIBACTCA MOJIC3HBIM IS OPraHU3MOB.

Tema 7. 300posve uenoseka
Texcmul Ons umenu:

Teker 1
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HccnenoBaTtenn yCTaHOBWIM, YTO Y CTYJIEHTOB, KOTOpBIE CIyLIad MY3bIKY B HaylIHUKax
OoJiee IBYX 4acoB B JICHb U MOCEIIATH TUCKOTEKH XOTs Obl OJJMH pa3 B HEJEII0, CIIyXOBasi YyBCTBH-
TEJILHOCTh CHMXaJIach B cpenHeM Ha 10 menuben. OcoOeHHO y HUX YXYALIATOCh BOCIIPHUATHE 3BY-
KOB ¢ yactotamu oT 3 10 6 kI’ Jlronu moryt cibliatek 3Bykd B auanazone yactot ot 20 ' (0,02
kl'n) o 15 xI', u mMb1 HanboJiee BOCIPUMMUMBEI K 3ByKaM ¢ yactotamu oT 1 1o 6 kl'u. «9tu ya-
CTOTHI KM3HEHHO Ba)KHBI, IOTOMY YTO OHH JIENAIOT Peub MOHATHOW», - TOBOPUT mpodeccop Pon-
X0y, U3y4arolHil CIIyXOBbIE MEXaHU3MBbI.

Yy yenoBeka MOTYT OIpPEAEIUTbh HANpaBICHUE, OTKYAAa MPUXOAUT 3BYK. UTOOBI iydine
MOHATH ATO SBJIIEHHUE, Mpodeccop X0y U3ydaeT 0COOEHHOCTH BOCHPHSTHS 3ByKa MaJCHbKHUMH MY-
xamu, Ormiaochracea. OTu Myxu OTKJIaJbIBAlOT CBOU siiilla Ha cBepuKkax. «CBEpUYKHU MPOU3BOJAT
3BYKH C yacToTamu OoT 2 10 7 k['11, 1 MyXu TOUHO HACTPOEHBI HA BOCIPUSATHE ITUX 3BYKOBY, - TOBO-
put Xoy. «Jlas Myxu HEIOCTaTOYHO MPOCTO CKa3aTh: «Ara, CBEpUOK rie-to 3aech». OHa JoJDKHA
HalTH B OKPY)KalOIlleM MPOCTPAHCTBE OJHOIO HEBUIMMOIO cBepuka». B cBoell maboparopun Xoy
MOCTPOWJI CIIEUATIbHYIO KJIIETKY C IMHAaMHUKAaMH Ha KOHIAX, U3 KOTOPHIX MOTYT pa3AaBaTbCs TPEIU
cBepukoB. OH HaOIIOAAET 3a MOBEACHUEM MYX, KOTJIa pa3/latoTcsl 3BYKH U3 JUHAMUKOB.

Bonpocwt ona oocyscoenusn:

— B crpokax 3 u 4 roBoputrcs 0 TOM, 4TO HaUOOJIbIIEE YXYJIIEHHE CIyXa Yy CTYAEHTOB
HaOmogaercs B AuanaszoHe oT 3 g0 6 kl'1. [loyemy yxymimeHue ciyxa, 0COOCHHO B 9TOM Juara-
30HE, MOXKET OBITH TPOOIEMOi?

— B crpokax 9-10 onmcan skcriepumMeHT npodeccopa Xoy. Kakyro 0CHOBHYIO 11€JIb CTaBHJI
npodeccop Xoy, HaOMoAas 3a MOBEICHUEM 3TUX MYX?

Texker 2
Busut Kk Bpauy

«3paBcTBYiTE, 1OKTOp. S mpumen k Bam, moToMy 4To s CHIIBHO KA. S Kanuisiio yxe
YeThIpe JHA, U C KaX/IbIM JHEM Kallellb yCuiauBaeTcs. S mpuHsaa aHTUOMOTUKH, HO OHU MHE HE TO-
MOTJIN.

«BblI IpaBUIIbHO clieNaiy, yTo npuiuid ko MHe. OJIHAKO Bbl HEMPABHIIBHO MOCTYIHIIU, YTO
MOTBITATMCH CaMU ce0s IEYUTh: aHTHOMOTUKN HUKOT]IAa HENb3s MPUHUMATh 0e3 Ha3HAaYeHHsI Bpaya.
51 Bo3pMy y Bac npoOy citoHbI ¢ 3a/iHEl CTEHKU ropia ¥ OTIPaBIIO ee Ha aHanu3. Takum oOpas3om,
MBI CMOXEM Yy3HaTh, C YEM UMEEM JIEJI0, U 51 CMOTY Ha3HAuUUTh BaM MOJXOJslee JeueHrue. B ocHOB-
HOM HMH(EKINH BBI3BIBAIOTCSA OAKTEpUSMU, BUPYCaMH U TpuOaMu. AHTUOMOTHUK JIEHCTBYET Ha pas-
HbIe BUJIbI OaKTepHil U Ha TPUOBI. AHTUOMOTUK HE PabOTaeT MPOTUB BUPYCOBY.

Bonpocel ona oocyycoenusn:

— Juarnor, npuBeIeHHBIN BBILIE, TOBOPUT O TOM, UYTO 3a00JIEBIIHNIl YEIOBEK AJISl TOTO, UTO-
Obl M30aBUTHCS OT Kallljls, MPUHSUT aHTUOMOTUKU. Ha 4To M3 clieqyromiero HemocpeacTBEHHO BO3-

HeﬁCTBYIOT aHTHOMOTHKH: Ha Kalicjb, Ha 6OJ'IB, Ha 6aKTepI/II/I WK Ha BI/IpyCBI?
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— Kakoii BEIBOJ MOKHO clieiaTh U3 JaHHOTO (pakra?

— I'me u xorma HEoOX0AMMO Oy/IeT BCIIOMHUTH M IPUMEHHUTD 3TO 3HAHKE?

3aoanue:

Anmubuoepamma cironvl nayu-

eHma

AnTHONOrpaMMa ObljIa MmoJTy4eHa

MMyTEM IMOMCIICHUA MUKPOOPraHu3MOB U3

CJIIOHBI IallMEHTa B yawky [lerpu.

brln ucnonn30Balbl IATH AHTHOHOTH-

koB — A, B, C, Du E. Ciiycts tpu nust

KOJIMYCCTBO MUKPOOPraHnu3MoOB BbEIPOCIIO,

HO He BOJIM3U aHTUOMOTHKA, KOTOPBIM UX

yOuBaer.

MoKeT i TOKTOP CAENaTh CICAYIOIINE BHIBOIBI M3 aHTHOMOTPAMMBI CITFOHBI MTAIIMEHTA?

IIpaBu/ibHO 1M cAe1aHbI CJeyIolIHe BbIBO/bI, HCXO/Sl U3 IaHHBIX aHTH-
onorpamMmmpi?

Ja nau Het

Hu oguH 13 aHTHOMOTHKOB HE MOKET OBITh 3PPEKTUBHBIM MPOTUB MUKpoopra- | Jla / Her
HU3MOB, HAlICHHBIX B TOPJIC MAI[CHTA

AHTHOHMOTHK A MOXET ObITh () (HEKTUBHBIM TPOTUB MUKPOOPTaHU3MOB, Ha/Her
HalICHHBIX B TOPJIE TAlMEHTa

AnTnonoTuk C MoxeT ObITh 3P PEKTUBHBIM MPOTHB MUKPOOPTaHU3MOB, Ha/Her

HaﬁHeHHBIX B I'OpJi€ manreHTa
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