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Henp nanHOro mocoOusi — oKa3zaTh METOJNYECKYIO TTOMOIIb MearoraM Mmpu IMOATOTOBKE U MpPO-
BEJICHUIO YUeOHBIX 3aHSTHI, HAMPABICHHBIX Ha pa3BUTHE GYHKIUOHAILHOW TPAMOTHOCTH 00YJalOIIUXCs
5-9-x Kmaccos.

B mocobun paccmaTtpuBaroTCsl BO3MOXKHBIE ITYyTH KOHCTPYHPOBAHHS TUAAKTHYECKOTO U METOIHU-
YECKOT0 CONPOBOXKICHHSI Pa3BUTUS (YHKIHOHAIBHOH IPaMOTHOCTH oOydarommxcs 5-9 kmaccoB. Pac-
KPBIBACTCSI XapaKTEePUCTUKA BCEX KOMIIOHEHTOB (DYHKIIMOHAJIBHOM IPaMOTHOCTH, OMHCHIBAECTCS] METO/HU-
Ka IpoBeJeHUs Y4eOHbIX 3aHsATUH. Oco0oe BHUMaHME YAETSETCS TUAAKTUYECKOMY U METOJUYECKOMY
WHCTPYMEHTApUIO OpraHW3aIlH ITO3HABATEIBHOW JIEATEIHbHOCTH OOydaromuxcs, obecrieurBaromnias pas-
BUTHE 4-X KOMIIOHEHTOB ()YHKIMOHAIBHOW IPaMOTHOCTH (UMTATEIbCKOH, MaTeMaTHUECKON, €CTECTBEH-
HO-Hay4HOU ¥ (PMHAHCOBOM) COBPEMEHHBIX MOJPOCTKOB.

Metoandeckoe mocodue NpeHa3HAUYEHO YUUTENIM 00pa30BaTeNbHBIX YUPEKICHHH, pealln3yto-
muM nporpammy «PazButne (QyHKIIMOHATBHOW TPaAMOTHOCTH OOYYAIOMIMXCS OCHOBHOMW INKOJIBD»Y, BCEM
menaroraM, — 3aMHTEPECOBAaHHBIM B TOBBIIICHWM  KauyecTBa  COBPEMEHHOrO  0Opa3oBaHUSl.



DOYHKIMOHAJbHASI TPAMOTHOCTH KaK IeJIb, IEHHOCTDh U pe3yJbTaT
OCHOBHOT'0 0011er0o 00pa3oBaHMs

Benuxas yenv 06pazosanusi — 5mo He 3HAHUS, A OUCMEUS]
T'epbepm Cnencep

DYHKYUOHAIbHAA ZDAMOMHOCHIb YeN06€KA: NOHAMUE U CIMPYKMYpa

Tepmun «rpamoTHOCTB», BBeIeHHBIH B 1957 1. KOHECKO, nepBonavyaibHO
OIPENEIsUICS KaK COBOKYITHOCTh YMEHHM, BKJIIFOYAKOIIUX YTEHUE U MUCbMO, KOTO-
pbI€ MPUMEHSIOTCS B COLMAIILHOM KOHTEKCTe. MIHBIMHM ClIOBaMHU, TPaMOTHOCTb —
3TO ONpEJIECICHHBIN YPOBEHb BJIAJCHUS HaBbIKAMU YTEHMsSI U ITUCbMA, T. €. CIIOCO0-
HOCTb UMETbH JIEJI0 C NEYaTHBIM CJIOBOM (B 00JI€€ COBPEMEHHOM CMBICIIE 3TO HaBbI-
KM YTEHMS, IUCbMa, cYeTa U paboThl C JOKyMeHTaMu). OJHOBPEMEHHO ObLIN BBE-
JI€Hbl TIOHATUS «MUHUMAJbHOM TPaMOTHOCTH» U «(PYHKIMOHAJIBHON I'paMOTHO-
ctu». [lepBoe xapakTepu3yeT cnocOOHOCTh YUTATh U TUCATh MIPOCTHIE COOOIICHHS,
BTOPOE — CIIOCOOHOCTh MCMOJIb30BATh HABBIKYA YTE€HUS M TUCbMa B YCIIOBUAX B3au-
MOJIEUCTBUSL ¢ COIMYMOM (0(OpMUTH CYET B OaHKE, MPOYUTATh MHCTPYKLHUIO K
KYIUIEHHOMY MY3bIKaJIbHOMY LEHTpPY, HamMcaTh UCKOBOE 3asIBJICHUE B CYI U T.1.),
T.€. 3TO TOT YPOBEHb I'PAMOTHOCTH, KOTOPBIM JIE€JAET BO3MOXHBIM HOJHOLEHHYIO
NEATEIbHOCTh MHIMBHUIA B COLMAJIBHOM OKPYKEHUU.

[IpuMUTHBHOE MPENCTaBICHUE O TPAMOTHOCTH KaK HEKOTOPOM MHHHMAb-
HOM Habope 3HaHuM, YMEHUIN U HaBBIKOB (YUTaTh, MUCATh, PUCOBATH U T. [I.), KOTO-
pble HEOOXOAMMBI I HOPMAJIbHOM KU3HEAEATETLHOCTH YEJIOBEKAa U OOBIYHO
OCBaMBAIOTCS B HAYAJIBHOW IIIKOJIC, HA CErOJHSAIIHUN JI€Hb CTAHOBUTCS HENOCTa-
TOYHBIM JUISl PEIIEHHS COBPEMEHHBIX COLUATBHBIX TPobaemt.

B.A. EpmosieHkO omuchiBaeT cieaywpoue 4 srana pa3BUTHA MOHATUS O
(GYHKIIMOHAJIBLHON T'PAaMOTHOCTH.

1-# stan (konen 1960-x — Hayaso 1970-x rr.) — QyHKIMOHANIBHAS TPAMOT-

HOCTL paCCMaTpPHUBACTCs KaK JOIIOJHCHHUC K Tp&}lPIHHOHHOﬁ rpaMmOTHOCTH, CJICI-

! Pynux I'.A., XKaiitanosa A.A., Ctor C.I. ®yHKIMOHAJIbHAS TPAMOTHOCTh — UMIIEPATHB BpeMeHH // OOpaszoBaHue
yepe3 BCIO JKM3Hb: HEMPEPHIBHOES 00pa30BaHue B HHTEpecax ycroiuusoro pasputus. 2014, Ne 1. T. 12. C. 263-2609.
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CTBHEM Yero SIBNIACeTCA (YyHKIUOHAIBHBIM METON O0yUeHUS TPAMOTHOCTH, CTPOSI-
IIETOCS ¢ y9eTOM (DYHKIIMOHAILHOTO 3HAHMSI, TJIAaBHBIM 00pa3oM, dKOHOMHYECKOTO
XapakTepa; KOHLENIHUs U cTpaTterus (yHKIIMOHATILHON rPaMOTHOCTH MOHUMAIOTCS
KaK 00eCreyeHne CBSI3M MPOIIECCOB OBJIAJICHHS YTEHUEM U MHCHhMOM, a TaKkKe To-
BBIIIIEHUEM MPOU3BOAUTEILHOCTH TPYJa W YIYUIICHUEM YCIOBUM >KU3HU PadOT-
HUKa U €r0 CEMbH;

2-11 otan (cepequna 1970-x — mavasmo 1980-x rr.) — oco3Hanue (PyHKIHO-
HaJIbHOM IPaMOTHOCTH KaK MpoOJEMbI Pa3BUTHIX CTPaH; ee 000co0jeHne OT Tpa-
JTUITMOHHOW TPAMOTHOCTH; PACIIMPEHUE COCTaBa M COJEPKaHUS (PYHKITMOHATBHO-
ro 3HaHUS C YYETOM BCEX CTOPOH OOIIECTBEHHOMN XKM3HU (IKOHOMHYECKOU, TTOJIH-
TUYECKOM, rpaXk1aHCKOM, 001ecTBeHHOM, KyIbTypHOH); BBeaeHue FOHECKO mo-
HATHAA «(QYHKIIMOHAITBPHO HETPAMOTHBIM YEJIOBEK» (KaK 4YelloBEeKa, KOTOPHIN «HE
MOKET y4acTBOBAaTh BO BCEX BUAX JESITEILHOCTH, B KOTOPHIX TPAMOTHOCThH HE00-
xoauMa i 3(hPeKTUBHOTO (HYHKIIMOHUPOBAHUS €TI0 TPYMIBI U OOUIUHBI, U KOTO-
pBI€ JTafOT €My BO3MOKHOCTBH IMPOJOJDKATh IOJIb30BATHCSA YTCHHUEM, MHCHMOM H
CUYETOM JIJISi CBOET0 COOCTBEHHOTO Pa3BUTHS W Ui pa3BuThs oOmuHb [[lepe-
cMmoTpeHHas Pexomennanus... 1978]); BOSHUKHOBEHHUE MPE/ICTABICHUS 00 U3MEH-
YUBOCTH (PYHKIITMOHAIBHOW IPAMOTHOCTH B YCJIOBUSX OOIIECTBEHHBIX U3MEHEHUM;

3-it atan (cepenuna 1980-x — koner 1990-x rr.) — yCTaHOBJIEHHE CBS3H
(GYHKIIMOHATBLHOM TPAMOTHOCTH C TTOBBIIIAOIIMMCS YPOBHEM BJIaJICHUS MHUCHMEH-
HBIM CJIOBOM, 0011Iero o0pa3oBaHMs, M3MEHEHUSIMH B cepe Tpyaa; BKIIOUCHHUE B
€¢ COCTaB TPAJAMIIMOHHONW TPAMOTHOCTH; OCO3HAHWE JIBYXYPOBHEBOH CTPYKTYpPHI
(GYyHKUHMOHATBHOM TPaMOTHOCTH (IJ100aibHBIE W JIOKAJIBHBIE COCTABIISIOLIUE), €€
POJI KaK OCHOBBI «TIOKU3HEHHOT0» 00pa30BaHUsl, CTAHOBJICHUS JIMUHOCTH;

4-i1 stan (Hadano XXI Beka) — ycTaHOBIEHUE W3MEHEHUN B COCTAaBE U CO-
JepkaHny (PyHKITMOHATLHON TPAMOTHOCTH TIPH MEPEXo/ie K MOCTHHAYCTPHAIBHO-
My OOIIECTBY; OCO3HAHUE (PYHKITMOHAIBHOW TPAMOTHOCTH KaK rapaHTa KU3He e sl-

TCJIBbHOCTH YCJIOBCKA, CPEACTBA €ro YCIICIIHOIO JXU3HCYCTPOCHHUS B MCHAIOIICMCA



MUpE; aKIEHTUPOBAHUE POJH (DYHKIMOHAIBHOTO YTEHUS KaK CPEACTBA Pa3BUTHS
(pyHKIIMOHAIEHOM IPaMOTHOCTH?,

[To muennto C.A. Kpynuuk, B.B. MankeBuua, «mpobiemaTuka rpaMOTHO-
ct ((QPyHKIMOHATBHOW IPaMOTHOCTH) CTAHOBUTCS aKTyaJbHOW TOJBKO TOT/A, KO-
r71a CTpaHa JI0J>KHA HaBEPCThIBATh YIYIIEHHOE, TOTOHATh Apyrue crpaHbl. ImMeH-
HO TMOATOMY MOHATHE (DYHKIIMOHAIBHONM TPaMOTHOCTH MCHOJB3YETCS Kak Mepa
OLIEHKH KauyecTBa >KU3HU O0IIecTBa (CBOETO poja KyJIbTYPHBIA CTaHIApPT) MPHU CO-
IIOCTABICHUH COLUAILHO-2KOHOMHYECKOH 5(P()EKTHBHOCTH Pa3HEIX CTPaH»’.

OTtedecTBEHHBIE HMCCIIEOBATENN BBIICISAIOT CIEIYIOUIUE OTINYUTEIbHBIC
4yepThl (YHKIMOHAIBHOW TPaMOTHOCTH:

a. HaIlpaBJICHHOCTb Ha pelleHUe ObITOBBIX MPOOIIEM;

0. SIBJISIETCSI CUTYaTUBHOW XapaKTEPUCTUKOW JTMYHOCTHU, OCKOJIbKY OOHapy-
AKUBaAET ce0s1 B KOHKPETHBIX COIIMANIBHBIX OOCTOSITENLCTBAX;

B. CBSI3b C PEIICHUEM CTAHIAPTHBIX, CTEPEOTUIIHBIX 33/1a4;

I. 3TO BCErJla HEKOTOPBIN 31eMeHTapHbIN (0a30BbIi) YPOBEHb HABBIKOB UTE-
HUS U INChMA;

1. UICTIOJIb3YETCSl B KAUE€CTBE OLIEHKH MPEkKE BCErO B3POCIOro HACEIICHHUS;

€. IMEEeT CMBICH IJIaBHBIM 00pa3oM B KOHTEKCTE IMPOOJIEMbI MOUCKA CIIOCO-
0OB yCKOPEHHOM JIMKBUIALMH HETPAMOTHOCTH?,

OyHKIIMOHAJIbHAS TPAMOTHOCTh Ha CTYNEHU O0IIero oopa3oBaHusl paccMart-
pUBaeTca Kak MeTanpelIMETHbIH 00pa3oBaTeNbHbIN pe3yibTaT. YpPOBEHb 00pa3o-
BAaHHOCTH TOJIPa3yMEBAET UCIOIb30BaHUE MOJYYEHHBIX 3HAHUW JUIsl pELICHUs aK-
TyaJIbHBIX MPOOJIEM 00y4eHHsI U OOILEHHSI, COUATBHOTO U JUYHOCTHOTO B3aUMO-
neiictBusi. @yHKIMOHANIbHAS TPAMOTHOCTh CIIOCOOCTBYET aJleKBaTHOMY U MPOAYK-

TUBHOMY BbIOOPY MpOTrpaMM MPOoPECCUOHAIBHOTO 00pa30BaHusl, TOMOTAET pelliaTh

2 Epmonenko B.A. Passutie QyHKIMOHAILHON rPaMOTHOCTH OOYYAIOIIErOCs: TEOPETHYECKUH acIEKT // DIIEKTPOH-
HOe HayyHoe wu3jaHuMe anbpMmaHax IIpoctpanctBo u Bpems. 2015. Ne 1. Tom 8. URL: http://www.j-
spacetime.com/actual%20content/t8v1/t8vl_PDF/2227-9490e-aprovr_e-ast8-1.2015.12-
%D0%95%D1%80%D0%BC%D0%BE%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%D0%92%D0%90.pdf
3 Kpynnuk C.A., Mankesud B.B. ®yHKIMOHAIbHAS TPAMOTHOCTh B CUCTeMe 0bOpasoBanus benapycu. — Mu.: ATTO,
2003. 125 c. C. 100.
4 Pymuk T.A., Kaiitanosa A.A., Cror C.I'. ®yHKIMOHAIbHAS TPAMOTHOCTh — UMIIEPATHB BpeMeHu // OOpaszoBaHue
yepe3 BCIO )KU3Hb: HEMpephIBHOE 00pa3oBaHie B MHTepecax ycroiduBoro pasputus. 2014. Ne 1. T. 12. C. 263-269.
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OBITOBBIE 3a/1a4, B3aUMOJEHCTBOBATh C JIFOJbMH, OPraHU30BBIBATh JI€JTOBBIE KOH-
TaKTbl, BBIOUPATh IPOrPAMMBI I0CYTa, OTBETCTBEHHO OTHOCUTHCS K 00SI3aHHOCTSM
rpaKJaHuHA, OPUEHTUPOBATHCS B KYJIBTYPHOM MIPOCTPAHCTBE, B3aUMO/ICHCTBOBATh
¢ npupoHOou cpenor. OyHKIMOHAIBbHAS TPAMOTHOCTh OINPEAEISIET TOTOBHOCTh K
BBITIOJIHEHUIO COIMAIBHBIX POJIeil u30uparens, MOTpeOUTeNs, YWieHa CEMbHU, CTY-
neHta. OyHKUIHUOHAJIbHAST TPAMOTHOCTb IO3BOJISIET HCIOJIB30BATh HMEIOIIUECS
HaBBIKH [PU OPraHM3alUU PA3HBIX BHUJOB MYTEIIECTBUM, 00JEr4aeT KOHTAKTHI C
Pa3IMYHBIMK COLUATLHBIMU CTPYKTYPAMHU U OPTaHU3ALMAMH U T.11.°

Mexnaynaponnsie uccienoanuss PISA (Programme for International Stu-
dent Assessment), HarpaBJIeHHBIC Ha OIICHKY KayecTBa 0Opa30BaHMS B PA3ITUYHBIX
CTpaHax 4epe3 IUarHOCTUKY B TOM UHUCJE YPOBHS (PYyHKIIMOHAIBHON IPaMOTHOCTH
BBIITYCKHUKOB OCHOBHOM WIKOJBI, JEKOMIIO3UPYIOT (DYHKIMOHAJIBHYIO TIpaMoT-
HOCTb B BUJIE TPEX COCTABIISIFOLIUX:

1) rpaMOTHOCTh B YTEHUU — CIIOCOOHOCTH Y€JIOBEKAa MOHUMATh, HUCIOJIB30-
BaTh, OLICHUBATh TEKCThI, PA3MBIIUIATh O HUX M 3aHUMAThCS YTEHHUEM JUIsl TOTO,
4TOOBI JOCTUTaTh CBOUX LIEJIEH, pacIupsATh CBOM 3HAHUS M BO3MOXXKHOCTH, y4acT-
BOBAaTh B COL[MATILHON KU3HH;

2) TpaMOTHOCTh B MaT€MaTHUKE — CIOCOOHOCTU 4YelloBeKa (HOpPMyYITUPOBATh,
OPUMEHATh M HHTEPIPETHPOBATh MaTEeMaTHUKy B Pa3HOOOpa3HbIX KOHTEKCTAax
(JIMYHOCTHBIN, OOIECTBEHHBIHN, TPOPECCUOHANIBHBIN, HAYUHBIH). ITa CHOCOOHOCTH
BKJIFOYAET MATEMaTUYECKUE PACCYXKICHUS, UCIOJIb30BAHUE MATEMAaTUYECKHUX IIO-
HATUH, TTpoLeyp, (PAKTOB U MHCTPYMEHTOB, YTOOBI OMUCATh, OOBSICHUTH U TPE-
cka3zaTh siBjieHus. OHa MOMOraer J0sM MOHATh POJib MAaTEMATUKH B MUPE, BBICKA-
3bIBaTh XOPOLIO OOOCHOBAHHBIE CYXACHHS M NPUHUMATh PELICHUs, KOTOpbIE
HE00XOMMbI KOHCTPYKTUBHOMY, aKTUBHOMY U Pa3MbILUISIONIEMY IPaK/IaHUHY;

3) rpaMOTHOCTH B 00JIACTH €CTECTBO3HAHUSI — CIIOCOOHOCTH YeJIOBEKa OCBa-
UBaTh U HCIIOJb30BATh €CTECTBEHHOHAYYHBIE 3HAHUS IS PACIO3HAHMS U MOCTa-

HOBKH BOITPOCOB, AJIsI OCBOCHHUA HOBBIX 3H3HHI>1, JJIIA OOBSICHECHMS €CTECTBEHHOHA-

5 Konacosa H.IO. CuTyalnoHHbIE 337a4M 10 OLEHKE (YHKIHOHAILHON IPaMOTHOCTH yYalMXCs: METOAMYECKOE
nocobue. CII0.,2012. 138 c.
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YUHBIX SIBICHUNA U (HOPMYIHMPOBAHUS OCHOBAHHBIX HA HAYYHBIX JTOKA3aTEIbCTBAX
BBIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOM MPOOJIEMAaTHKOM; MOHUMATh OCHOBHBIC
OCOOEHHOCTH €CTECTBO3HAHMS KaK (DOPMBI UEIOBEUECKOTO MMO3HAHUS; IEMOHCTPHU-
pOBaTh OCBEIOMJICHHOCTh B TOM, YTO €CTECTBEHHBIE HAYKH M TEXHOJOTHUS OKa3bl-
BAalOT BJIMSHUE HA MaTepUaIbHYIO, HHTEIUIEKTYAJIbHYIO U KYJIbTYPHYIO cheprl 00-
IIECTBA; MPOSBIATh AaKTUBHYIO T'PAXXIAHCKYIO MO3MIMIO IIPU PACCMOTPEHUU IPO-
0J1eM, CBSI3aHHBIX C €CTECTBO3HAHUEM.

JIOTIOJIHUTENBHBIM BHUJIOM BBICTYNAET (PMHAHCOBAsi TPaMOTHOCTh — CIIOCOO-
HOCTb MPUHUMATh 00OCHOBAHHBIEC PELIEHUS U coBepuIaTh A (PeKTUBHBIC NEHCTBUS
B c(epax, HUMEIOMMX OTHOIICHHWE K YMpaBICHUIO (pUHAHCAMU, I peau3aliu
YKU3HEHHBIX 1IeJIel U TUIAHOB B TEKYIIMI MOMEHT U Oynyiiue nepuoasl. Takum o6-
pa3om, (uHAHCOBasi TPAaMOTHOCTh — CIIOKHAsi cdepa, MpeArnoiaraonas noHuMa-
HUE KJIIOUEBBIX (PMHAHCOBBIX MOHATUI M HCIIOJIB30BAHUE 3TOM MH(pOpMaLUU IS
IOPUHATHSA Pa3yMHBIX PELIEHUH, CIOCOOCTBYIOIMX SKOHOMHUYECKON 0€30macHOCTH
1 0JIarOCOCTOSTHUIO JIIOJAEH, a Takke OoOecreuyuBaroiias BO3MOKHOCTh y4acTHUsl B
SKOHOMMYECKOM JKU3HU CTPAHBL'.

PISA nmonmmaer QyHKIMOHAIBHYIO TPAMOTHOCTh B IITMPOKOM CMBICIIE Kak
COBOKYITHOCTb 3HaHMM M YMEHUH TpaxaaH, 00ecledrBaIOUIMX YCIEIIHOE COLH-
aJIbHO-3KOHOMHYECKOE Pa3BUTHE CTPaHbl; B Y3KOM CMbICIE — KaK KJIIOYEBbIE 3HA-
HUSl ¥ HaBBIKH, HEOOXOIUMBIE IS TIOJTHOIIEHHOTO yYacTHs TpaKJaHWHA B JKU3HU
COBPEMEHHOT'0 O0IIeCTBA.

PISA He mpocTo onpenenser, MOTYT JIM yJalluecss BOCIIPOU3BOAUTh 3HAHMSI,
OHa TaK)Ke MPOBEPSIET, HACKOJIBKO XOPOIIO YYalIHecs MOTYT IKCTPAroIHpOBaTh
TO, YTO OHM y3HAJIW; MOTYT NPUMEHSTH MOJIyY€HHbIE 3HaHUSI B HE3HAKOMBIX YCJIO-

BUSIX, KaK B IIIKOJIE, TaK U 3a €€ MpeaeiaMu. DTOT MOJIX0/ OTpaXkaeT TOT (PakT, 4To

6 «JlocTmxkeHns MONoABIX» - Junior Achievement® (JA). CaliT MeXIyHapOJHOIO COAPYKECTBA HEKOMMEPYECKUX
OpraHu3aIiii, TOMOTAMOIINX MOJOASKH MPHOOPECTH 3HAHWS W HABBIKM, HEOOXOJMMBIC JUIS YCICIIHOTO yYaCTHS
B MupoBoi skoHomuke. URL: http://ja-russia.ru/zhurnal/finansovaya-gramotnost/296-o-finansovoj-gramotnosti.html
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COBpEMEHHAasi IKOHOMUKA BO3HArpaXKAAeT JII0JCi He 3a TO, YTO OHU 3HAIOT, a 3a TO,
4TO OHM MOTYT JIEJIATh C TEM, YTO OHHM 3HAIOT',

C cepenunbl XX Beka mpobiema pa3BUTUs GyHKIIMOHAJIBHONW I'PaMOTHOCTH
npuobperna Tao0anbHBIA XapaKTep MW CBS3aHO 3TO C TeM, YTO (HYHKIMOHAJIbHAsS
I'PaMOTHOCTb SIBJIIETCSI COLMATbHO-I)KOHOMUYECKUM SIBIIEHUEM, CBSI3aHHBIM C OJa-
TOCOCTOSIHUEM HAcEJIEHUs! M rocyJapcTBa B LIEJIOM, O YEM CBUJIETENIbCTBYIOT JaH-
HBIE HCCIENOBaHUM (PYHKIIMOHAIBHONH TPaMOTHOCTH, B TOM YHCJE B3POCIOTO
HACEJICHUs, B pa3JINYHbIX CTpaHaXx.

AHanM3 IaHHBIX UCCIeA0BaHUA (HYHKIIMOHAIBHOW IPaMOTHOCTH Y B3pOCIIO-
rO HACEJIeHUs TMOKa3aj, yTo B Poccuu HU3KOTpaMOTHBIE POCCHSHE TOpa3fo Yaile,
YeM HU3KOTPaMOTHBIE XKUTENIU APYTUX CTpaH, UMEIOT BbICIIee 0Opa3oBaHUE U 3a-
HUMAIOT JIOJDKHOCTH BBICOKOKBATU(UIIMPOBAHHBIX CIIEIUATUCTOB. Takke OHM Xa-
PaKTEepU3yIOTCS JOCTaTOUYHO BBHICOKMM CTPEMJIEHUEM MOBBICUTH CBOIO Ipodeccro-
HAJIbHYIO KOMIIETEHTHOCTh (BUJUMO, OCO3HaBasi CBOM MPOOEIbl B MPOPECCHOHATb-
HOM IMOJITOTOBKE).

BbicokorpamMoTHbIE POCCUSIHE, 110 CPABHEHUIO C BBICOKOIPAMOTHBIMHU TPax-
JaHaMH APYTUX CTPaH, OTIIMYAIOTCS TOpa3/io MEHbIIeH o0pa3oBaTeNbHON aKTHB-
HOCTbBIO, OHU pPEXe MOBBIIIAIOT YPOBEHb CBOEH KBaJM(UKAIIMKU, HE MOTUBHUPOBAHBI
Ha yueOy, y HuX 0osiee BhIpaXKeHO HEJOBEpUE K OKPYKAIOIIUM JtoasiM. BeposTHo,
UMEHHO UX MACCHUBHOCTH MPHUBOIUT K TOMY, YTO OHU OTCTAIOT IO YPOBHIO MOATO-
TOBKU OT CBOMX KOJIJIET, paboTarolMX B 00Jiee pa3BUTHIX SKOHOMHKAX, YTO JI€iaeT
UX MEHee BOCTPEOOBaHHBIMH Ha OTEUYECTBEHHOM U MEKyHAPOIHOM PBIHKE TPY/Ia.

Pesynpratel uccrnenoBaHus (PYHKIMOHATBHOH TPAMOTHOCTH B3POCIBIX
BIIOJIHE COOTHOCSITCSI C pe3yjbTaTaMM, MOJIYYEHHBIMU Ha 15-J1€THHX MOApOCTKax

(manubie PISA). Tak, B 2015 romay, mo 4uTaTeNbCKOW TPaMOTHOCTH POCCHUSHE 3a-

T PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
ilibrary.org/docserver/9789264266490-
en.pdf?expires=1561869141&id=id&accname=guest&checksum=AF49DD8B36D7B9F993AEF1AEOCB19EA4
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HsJIK 26 MeCTO, 10 MaTEMaTUYECKON rpaMOTHOCTH — 23 MECTO, MO €CTECTBEHHO-
HAYYHOU rpaMOTHOCTH — 32 MecTo u3 70 CTpaH-y4acTHUIL,

B nanHo#l cutyanuu 0oJbIIas OTBETCTBEHHOCTH JIOKUTCS Ha POCCHUMCKYIO
IIKOJTy, KOTOpasi 3aKJaJbIBaeT OCHOBBI (DYHKIIMOHAJIBHON TIPaMOTHOCTH OOydaro-
merocst 1 GopMUpyeT ero MotuBanuio Ha yueOy. IlonroroBka (yHKUIHMOHAJIBHO
I'PaMOTHBIX IIKOJBHUKOB C BBICOKMM YpOBHEM aMOHMIMH U BBICOKOW 0Opa3oBa-
TEJIbHOW AaKTUBHOCTBIO — 3TO YCIOBHE COLMAIBHO-3KOHOMHYECKOTO PpPa3BUTHUSA

CTPAaHBbI, IIOKA3aTCJIb KAa4CCTBA 06pa3OBaHI/I$I.

DyukyuonanvHas cpamomuocms. ypoeuu PISA

PISA Boigenser 6 ypoBHeW QPYHKITMOHAIBHON IPaMOTHOCTH M OIUCHIBAET UX

CJICAYIOIIMM 00pa3oMm.
UwuraTenbckasi rpaMOTHOCTh

6 ypoBeHb. 3a/la4yi Ha ITOM ypOBHE OOBIYHO TPEOYIOT OT YMTATENS ClIeNaTh
HECKOJIbKO BBIBOJIOB, CPAaBHCHHUI W PAa3IUYHi, KOTOPHIE SIBJISIOTCS TMOAPOOHBIMU H
TOYHBIMU. OHU TPEOYIOT TEMOHCTPALMH TOJTHOTO U IETAILHOTO TOHUMAHUS OJTHO-
T'0 WA HECKOJIBKUX TEKCTOB W MOTYT BKIJIFOYATh WHTETPALUIO WH()OPMAITUU U3 He-
CKOJIBKMX TEKCTOB. 3aJla4yil MOTYT MOTPeOOBaTh, UTOOBI UNTATEIH UMEN JIEJ0 C He-
3HAKOMBIMH UJCSIMU B IPUCYTCTBUH BUIHON KOHKYPHUPYIOIIEH HH(GOPMAITUH U Te-
HEPUPOBAJI a0CTPAKTHBIC KATETOPUHU Il MHTEpHpeTanuid. 3agaun pedriekcuu u
OIICHKH MOTYT MOTPEOOBaTh OT YUTATENS BBIJBUHYThH THUIOTE3y WU KPUTHUECKH
OIICHHUTH CIIOKHBIA TEKCT Ha HE3HAKOMYIO TeMYy, IPUHUMAas BO BHUMaHUE MHOTO-
YUCJICHHBIC KPUTEPUN VTN TOUKU 3PCHHUS, UCIIOJIB3YsI CII0KHOE TOHUMAaHUE, BBIXO-
JsIee 3a mpeesbl TeKeTa. BaKHBIM yCI0BUEM JJIst OCTYIA M U3BJICUCHMS 3a1a4
Ha 3TOM ypOBHE SIBJIICTCS] TOYHOCTh aHAJM3a U TOHKOC BHUMAaHUE K JACTAISAM, KO-
TOpPbIE HE3aMETHBI B TEKCTAaX.

5 ypoBeHb. 3a7auu 3TOTO YPOBHS, CBSI3aHHBIE C M3BIICYCHHEM MH(OpMaInH,

Tpe6y}0T OT 4YMTaTCJIsd IIOMCKA M YIOPAJOUYHMBAHUA HECKOJILKHX q)paFMeHTOB riIy-

8 OcHoBHBIE pe3ybTaThl MexayHapoaHoro uccnenosanus PISA-2015. denepanbHblii HHCTUTYT OLEHKH KauecTBa
o6pasosanus (PHUOKO). Odurmansusiii caiit. URL: https://fioco.ru/results pisa 2015
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O0KO BHEApEeHHOU HH(OpMaILH, Jiesias BEIBOA O TOM, Kakast HHpOpMaIHs B TEKCTE
SBIISIETCSL peJieBaHTHOM (HeoOxoaumoit). PednexcuBHble 3amaun TpeOyIOT KPUTH-
YECKON OIICHKU WM (POPMYJIMPOBAHUS TUIIOTE3, ONMUPASICh HA CIIEIUATU3UPOBAH-
Hbele 3HaHUSA. Kak MHTepmpeTalnnoHHbIE, TaK U pedIEKCUBHBIE 3a7aud TPEOYIOT
MOJIHOTO U JIETaJIbHOTO MMOHUMAaHUS TEKCTa, CoJiepxkaHue uin Gopma KOTOPOTo He-
3HaKOMBI. J[JI1 BCeX acleKTOB UTEHUs 3aJa4i Ha 3TOM YpPOBHE, Kak MpaBUjo, CBs-
3aHbI C HOHATHIMU, KOTOPBIE POTUBOMOJIOKHBI OKUJAHUSIM.

4 ypoBeHb. 3aa4l ATOTO YPOBHsI, CBA3aHHBIEC C U3BJICUCHUEM MHGOpPMAIIIH,
TpeOyIOT OT YMTATENS MOUCKA U YIOPSATOUYNBAHUS HECKOIBKUX 3aJaHHBIX B TEKCTE
cBeniennii. HekoTopsie 3aaun Ha 3TOM YPOBHE TPEOYIOT MHTEPIPETAIIMUA CMbICTIA
HIOAHCOB S3bIKA C YY4ETOM TEKCTa B LIeJIOM. Jlpyrue 3aJauyd MHTEPHPETALUNA Tpe-
OyIOT OHMMaHUSl U MPUMEHEHHUS KaTeropuii B HE3HAKOMOM KOHTeKcTe. Peduiek-
CUBHBIE 33/1a4d Ha 3TOM YPOBHE TPeOYIOT, UTOObI YMTATEIN HCHOIb30BAIU (POPp-
MaJbHOE WJIM OOILECTBEHHOE 3HaHME, YTOOB! BBIABUHYThH TMIIOTE3Y WM KpUTHUE-
CKU OLIEHUTh TeKCT. YuTaTenu AOHKHBI IPOJEMOHCTPUPOBATH TOYHOE TOHUMAHUE
JUTMHHBIX WM CJIOXHBIX TEKCTOB, COJEp’KaHUE WK (popMa KOTOPBIX MOTYT OBITh
HE3HAKOMBI.

3 ypoBeHb. 3a1auul ATOr0 YpPOBHS TPEOYIOT OT YHUTATEINs MIOMCKA U B HEKOTO-
PBIX CIIy4asiX paclio3HaBaHUS CBSA3U MEXIYy HECKOIbKUMHM 4YacTsIMU MH(OpMaIumu,
KOTOpbIE JOJKHBI YAOBJIETBOPSATh HECKOJBKUM YCIOBUSM. VHTEpIpeTalMoOHHbIE
3aJladyd Ha 3TOM YPOBHE TPEOYIOT, YTOOBI YMTATENb OOBEAMHII HECKOJIBKO YacTeH
TEKCTa, YTOOBI BBIICIUTH IJIaBHYI HJACH0, MOHATh OTHOIIEHWE WM HUCTOJIKOBATH
3HaueHue ciaoBa win (pas3sl. OHU AOHKHBI YUUTHIBATH MHOTHE OCOOEHHOCTH MpHU
CpaBHEHUU, NPOTUBOIMOCTABICHUN Wi Kiaccubukamuu. Yacto Tpebyemas MH-
dbopmainysi He BHJIHA WIM €CTh MHOTO KOHKYpHpYIOLEH UH(POPMALMK; U €CTh
JpyTrue TEKCTOBbIE MPEMSTCTBUS, Hampumep, chopMyIUpOBaHHBIE Yepe3 OTpHIla-
Hue uaeu. PeduiekcuBHbIe 3a1a4u HA 3TOM YPOBHE MOTYT NMOTpeOOBaTh OT YUTaTeE-
JIs HAXOXKJEHUE CBSI3€M, MPOBEJICHUS CPABHEHUS! MJIM OLIEHKHM OCOOEHHOCTEH TeK-
cra. HekoTopeie pedriexkcuBHbIe 3a1a4d TPEOYIOT OT YUTATENS MPOJIEMOHCTPUPO-

BaTb TOHKOC IMOHMMAHHE TCKCTA IO OTHOIICHHUIO K HPUBLIYHBIM, ITOBCCIHCBHLIM
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3HaHusAM. [[pyrue 3agaun He TpeOyOT MOAPOOHOTO MOHUMAHUS TEKCTa, HO Tpedy-
0T, YTOOBI UNTATENIb OMHUPAJICS Ha MEHEe O0IIMe 3HAHUS.

2 ypoBeHb. 3aJjauM Ha ’TOM ypOBHE TPEOYIOT, YTOOBI YMTATEb HAIET OJIUH
WM HECKOJIBKO (hparMeHTOB MH(GOPMAITUH, KOTOPHIE MOTYT OBITh BBIBEJICHBI U MO-
I'yT COOTBETCTBOBATh HECKOJBKUM YCIOBUSM. [[pyrue TpeOyioT BbIJEICHUS TJIaB-
HOU uien B TeKCTe, MOHUMAaHMs OTHOUICHUHN WJIM MHTEPHNpETalliy 3HAYCHUS B Mpe-
JieNax OrpaHWYEHHOW YacTH TEKCTa, Korjaa mHpopMalus HE BUIHA, U YUTATENhb
JIOJDKEH ClIeNlaTh BBIBOJBI. 3aJjaud Ha 3TOM YPOBHE MOTYT BKJIIOYaTh CPAaBHEHUS
WA TpOTUBOpeuHs. TUnuuHble pedeKCUBHBIC 3a7]a4id Ha STOM ypOBHE TPEOYIOT,
YTOOBI YUTATENH CIENadd CPAaBHEHHE HIJIM HECKOJIBKO CBSA3EH MEXKOY TEKCTOM W
BHEIITHUM 3HaHHUEM, OMUPAsICh HA JIMYHBIN OIBIT U TEKCT.

la ypoBeHb. 3a1aun Ha ’TOM YPOBHE TPEOYIOT OT YUTATENSI HANTH OJUH WU
HECKOJIbKO HE3aBUCUMBIX (PparMeHTOB UH(POpPMAIIUU; PACTIO3HATH OCHOBHYIO TEMY
WIN 1IeJb aBTOpa B TEKCTE€ O 3HAKOMON TEeME€ WJIM YCTaHOBUTHb NPOCTYIO CBS3b
Mexay nHpopmammel B TEKCTe W OOIMIMMHU, TTOBCETHEBHBIMU 3HaHUsAMU. Kak mpa-
BUJIO, TpeOyeMas nHpopMaIusi B TEKCTE SIBISETCS 3aMETHOM, U TEKCT, KaK MpaBH-
710, HE COACPKHUT MPOTUBOPEUNBOIN HHPOPMAIIHH.

1b ypoBeHb. 3amaun Ha 3TOM ypOBHE TPEOYIOT, 4TOOBI YMTATENIb HAIICI
CIMHCTBEHHBIM KYCOK SIBHO 3asBJICHHOW MH(POPMAIMK B BUJIHOM MECTE B KOPOT-
KOM, CHHTaKCHYECKH MPOCTOM TEKCTE CO 3HAKOMBIM KOHTEKCTOM U THIIOM TEKCTa,
TaKUM KaK [MOBECTBOBAHME WJIM MPOCTON CIUCOK. TEKCT OOBIYHO BKJIFOYAET MOBTO-
penre WH(GOpPMaIMK, KApTUHOK MM 3HAKOMBIX CUMBOJIOB. l[IpoTuBOpeunBas wH-
dbopmaruss MuHUManbHa. B 3amgadax, TpeOyIONIMX WHTEPHIpETAINH, OT YHTATENs
MOJKET MOTPeOOBATHCA YCTAHOBUTH MPOCTHIE CBSI3U MEXAY COCEIHUMH (pparmeH-
TaMu UH(pOpMauu.

Maremartuueckasi r(paMOTHOCTh

6 ypoBeHb. Ha 3TOM ypOBHE WIKOJBHHKH MOTYT KOHIIENTYaJU3UPOBATH,
000011aTh U UCTOJB30BaTh UHPOPMAIIMIO HA OCHOBE HCCIEIOBAHUS U MOACIHUPO-
BaHUSI CJIOKHBIX MPOOJIEMHBIX CUTyalluid, © MOTYT HCIOJb30BaTh CBOM 3HAHUS B

JAOBOJIBHO HCCTAHAAPTHBIX CUTyallHAX. Onn MOT'YT T'HOKO CBSI3BIBATh Ppa3INIHbIC
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WMCTOYHUKYU WH(MOpMaIuu u npeactasieHus. [IIKOTpHUKY HA ’TOM YPOBHE CITOCO0-
Hbl K MPOJBUHYTOMY MAaT€MaTUYECKOMY MBIIUJICHUIO U paccyxacHuto. OHu Je-
MOHCTPHUPYIOT MaCTEPCTBO CUMBOJIMYECKUX U (POPMATIbHBIX MAaTEMAaTHUYECKUX Olle-
paruii, Tak)ke MOTYT pa3paboTaTh HOBBIE MOIXO/IbI U CTPATETUU B HOBBIX HECTaH-
JapTHhIX cuTyauusax. [IIKOJbHUKKA HAa 3TOM YpPOBHE MOTYT Pa3MBILUISATh O CBOUX
JENUCTBUSX, 00OCHOBBIBATH CBOU BBIBO/IBI.

5 ypoBenb. lllkombHHKH MOTYT pa3pabarbiBaTh W pabOTaTh C MOJEISAMU
CJIOHBIX CUTYallui, BBIABIIATh UX OTpaHUYCHUS U JonyiieHus. OHU MOTYT BbIOU-
paTh, CpPAaBHUBATH U OLICHUBATh COOTBETCTBYIOIINE CTPATETUU JIJIsl PEILICHUS CIIOXK-
HBIX MPOOJIEM, CBSI3aHHBIX C ATUMU MojieNsiMU. [IIKOJIbHUKYA HA 3TOM YPOBHE MO-
I'YT MBICJIIUTh CTPATETUYECKH, UCTIOJIb3YsI XOPOLIO PAa3BUThIE HABBIKY MBIILICHUS U
YMEHHE pacCyXaTh, BHUKATh B CyTh cUTyaluu. OHU apryMEHTUPYIOT CBOM pe-
HIeHUSI, 000CHOBBIBAIOT BHIBOJIBI.

4 ypoBenb. llIkonbHuK MoxkeT 3¢ (HEKTUBHO MPUMEHATh MOJENU JJis pa30o-
pa CJIOXKHBIX, HO KOHKPETHBIX CUTYyallUid, KOTOPbIE MOTYT BKJIFOYaTh OTPaHUYCHUS
Wi TpeOoBaTh BBIABIKEHHS TUNotre3. OHU MOTyT BbIOMpaTh U MHTETPUPOBATH
pa3liMuHbIe TPEACTABICHUS, B TOM YHUCJIE CUMBOJUYECKHE, CBSI3bIBAsT UX HEMO-
CPEACTBEHHO C aCleKTaMU peayibHbIX cuTyanuil. [IIkoapHUKN Ha 3TOM ypOBHE MO-
I'yT UCIO0JIb30BAaTh CBOM OrPaHUYEHHBIN JUaNa30H HABBIKOB U MOTYT PAacCyK/J1aTh B
MPOCTBIX KOHTEKCTaX. OHU MOTYT UHTEPIPETUPOBATh, ApTYMEHTUPOBATh U 00BsIC-
HATH CBOM PEIICHUSI.

3 ypoBeHb. YHYaluecsi MOTYT BBITIOJHSATh YETKO OMUCAHHBIC MPOLETYPHI, B
TOM YHCJI€ T€, KOTOpbIe TPEOYIOT MOCJEN0BATENbHBIX pernieHuid. OHU MOTYT TO-
CTPOUTH MIPOCTYIO MOJIENTh M HA €€ OCHOBE BHIOPATh M MPUMEHHUTH MPOCTHIE CTPATE-
ruu peuieHust npoodsieM. [IIKoIbHUKY Ha 3TOM YPOBHE MOTYT UHTEPIPETUPOBATH U
WCIIOJIb30BaTh 3HAHUS, TMOJYYCHHBIC W3 PA3UYHBIX HMCTOYHUKOB HH(POpPMAIIUH,
CTPOUTH CBOM PACCYXKJEHHUS C OMOpPOH Ha mosiydeHHbIe 3HaHUS. OHU OOBIYHO Je-
MOHCTPUPYIOT CIIOCOOHOCTh pabOTaTh ¢ MPOIEHTAMU, APOOSMHU U JCCATUYHBIMU

YrCJIaMH, a TaKXKC C ITPOIIOPHUOHAJIbHBIMHA OTHOIICHUAMMU.
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2 ypoBeHb. [1IKOIBHUKH MOTYT HHTEPIPETUPOBATH CUTYallUd B KOHTEKCTAaX,
KOTOpbIE TPeOYIOT HEe 0OoJiee 4eM IpsMOro BbIBOAA. OHM MOTYT M3BJIEKaTh COOT-
BETCTBYIOIYIO HH(OpPMALIMIO U3 OAHOIO UCTOUYHUKA U UCIOJIb30BaTh OJIUH CIOCOO
HarISIHOTO npejcrapieHnd. CTyAeHThl Ha 3TOM YPOBHE MOTYT MCIIOJIb30BaTh OC-
HOBHBIE aJITOPUTMBI, (POPMYIIbI, IPOLETYPHI Ui PEIIEHUs MPOOJIEM, CBA3AHHBIX C
LEJIBIMU YHCITIaMH.

1 ypoBeHb. I1IkonbHUKHA MOTYT OTBEYATh Ha BOIIPOCHI, CBSI3aHHBIE CO 3HAKO-
MBIMHM KOHTEKCTAMH, I'/I€ IPUCYTCTBYET BCSI COOTBETCTBYIOIIAsl HH(pOpMaLHsl U BO-
IpOChl YeTKO ompeaeneHbl. OHU CrOCOOHBI UACHTU(UIIUPOBATH HHPOPMAIUIO H
BBINIOJIHATh PYTUHHBIE MPOLEAYPHl B COOTBETCTBUM C NPSIMBIMH MHCTPYKLHSIMHU B
KOHKPETHBIX CUTyaluusX. OHM MOTYT BBIIOJIHATH JACUCTBUSA, KOTOPHIE MTOYTH BCE-
I71a OYEBUJHBI U CJIENYIOT HEMOCPEACTBEHHO M3 JAHHBIX MaTEMaTHYECKUX YCIIO-
BHIA.

EcTecTBeHHO-Hay4YHasi IPAMOTHOCTh

6 ypoBeHb. Yyammecs, JOCTATIMEe 6 YpOBHS, MOTYT OIMPATBHCSA Ha LEJIbII
PSA B3aMMOCBSI3aHHBIX €CTECTBEHHOHAYUHBIX MW M MOHATHI U3 obnactu (pusu-
KM, OmoJsioruu, reorpauu U aCTPOHOMHUHM M HCHOJB30BAaTh 3HAHUS COJEpKAHUS,
IpoLEeAYyp U METOJOB MO3HAHUS ISl (POPMYIUPOBAHUS TUIIOTE3 OTHOCUTENIBHO HO-
BbIX HAYYHBIX SIBJICHUH, COOBITHI W MPOLIECCOB WM ISl (POPMYIMpPOBAHUS IMPO-
rHo30B. [Ipy MHTEpHpeTannu JaHHBIX U UCIOJIb30BAHUU HAYUYHBIX JI0KA3aTENIbCTB
OHU CIOCOOHBI OTJIMYATh OTHOCSIIIYIOCA K TeMe MH(OPMALIUIO OT HE OTHOCALIEHCS
U CIOCOOHBI ONMUPATHCS HA 3HAHMS, MOJYYEHHBIE UMU BHE OOBIYHOM IIKOJBHOM
nporpammbl. OHM MOTYT Pa3ivyvaTh apryMEHTbI, KOTOPhIE OCHOBAHbI HA HAYYHBIX
JaHHBIX U TEOPHSIX, U apryMEHTbl, OCHOBaHHbIE Ha JPYTUX COOOpakeHUsX. Yda-
HiMecsi, JOCTUrmue 6 ypoBHs, MOTYT JaTh OLIEHKY aJbT€PHATUBHBIM CIOCOOaM
IIPOBENICHUSI CIIOKHBIX SKCIEPUMEHTOB, MCCIEIOBAHUNA U KOMIBIOTEPHOIO MOJIE-

JUPOBAHMS U 0OOCHOBATH CBOW BHIOOP.

® PISA 2015 Results. Excellence and Equity in Education. Volume 1. URL: https://www.oecd-
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5 ypoBeHb. Yuamuecsi, AOCTUTIIME 5 YPOBHSA, MOTYT HCIOJb30BaTh al-
CTPaKTHbIC €CTECTBEHHOHAYUYHbIC UJCH WM MOHSTHS, YTOOBI OOBSICHUTh HE3HAKO-
MBbIE€ UM U 00Jiee CIOXKHbIE, KOMIIJIEKCHBIE, SIBJICHUS, COOBITUS U MPOLIECCHI, BKITIO-
yaromue B ce0sl HECKOJIbKO MPUYUHHO-CIIEICTBEHHBIX CBs3eil. OHU MOTYT mpUMe-
HATB 0OJIee CII0KHBIE 3HAHUS, CBA3aHHBIE C HAYYHBIM ITO3HAHUEM I TOTO, YTOObI
JaTh OLEHKY PA3JIMYHBIM CIIOcO0aM MPOBEICHUS SKCIEPUMEHTOB M OOOCHOBATh
CBOM BBIOOp, a TaKkKe CIIOCOOHBI UCIOIB30BaTh TEOPETUUECKUE 3HAHUS 11T MHTEP-
nperauuu “HpopMauuu Wik (OpMYJIUPOBaHUS NMPOTHO30B. YUallUecs, AOCTHUT-
M€ 5 ypOBHS, MOTYT OLIEHUTh Pa3IMYHbIE CIIOCOOBI MCCIEIOBAHUS NPEIIIOKEH-
HOT'O UM BOIIPOCA C HAYYHOUW TOUYKH 3PEHUS U BUJETh OTPAHUYEHUS [IPU UHTEPIpE-
TalMU JaHHBIX, BKJIOYAas HWCTOUYHUKHU MOTPEIIHOCTEH M HEOIpEeAeeHHOCTEH B
HAYYHBIX TaHHBIX.

4 ypoBeHb. Yuyamuecs, 1ocTUrume 4 ypoBHs, MOTYT HCIIOJIb30BaTh OoJjee
CIIO)KHBIE WM OoJsiee aOCTpaKTHBIE 3HAHUS, KOTOpPhIE UM JIMOO NPEIOCTaBJICHBI,
JAM00 OHM MX BCIIOMHWIM, JUIsl OOBSICHEHUS! JOCTATOYHO CIIOXHBIX WM HE COBCEM
3HAKOMBIX CUTyallUid U mpoueccoB. OHU MOTYT IPOBOAMTH 3KCIIEPUMEHTHI, BKIIIO-
yarolue ABe WM 0oJiee HEe3aBUCHUMBIE MEPEMEHHbIE, JJI1 OIPAaHUYEHHOTO Kpyra
3amad. OHU CIOCOOHBI OOOCHOBATH TUTAH IKCIIEPUMEHTA, OMUPASICh HA DJIEMEHTHI
3HAaHMI O MpOLEIypax W METOJax IMO3HAHWA. Ydyaluuecs, DOCTUIne 4 ypoBHS,
MOTYT UHTEPIPETUPOBATH TAHHBIE, OTHOCSIIUECS K HE CIMILIKOM CIOXHOMY Habo-
pY laHHBIX, UJIM B HE BIIOJHE 3HAKOMBIX KOHTEKCTAaX, MOJIy4aTh BBIBO/bI, BhITEKA-
IOLLME U3 aHANIM3a JaHHBIX, TPUBO/ISI 0OOCHOBAHHE CBOUX BHIBOJIOB.

3 ypOBEHb. YUaluecs, JOCTUTIINE 3 YPOBHS, MOTYT OIIUPATHCS HA HE OYEHB
CIIO)KHBIE 3HAHUA JJIsl PACMO3HABAHMS WM MOCTPOEHUS OOBSICHEHUH 3HAKOMBIX
ABJICHUI. B MeHee 3HaKOMBIX WM 00JIe€ CIIOKHBIX CUTYAIUSIX OHU MOTYT CTPOUTh
OOBSICHEHHSI, UCIOJNB3YSl MOJACKa3Ku. Omnupasich Ha 3JIEMEHTHI COJEpKaTeIbHBIX
WIN NIPOLIETYPHBIX 3HAHUN, OHU CTIOCOOHBI BBIMTOJIHUTH IPOCTON SKCIIEPUMEHT IS
OTpaHUYEHHOI0 Kpyra 3ajad. Ydualuecs, TOCTUTIINEe 3 YPOBHS, CIIOCOOHBI MPOBE-
CTH pa3iiMiyhe MEXIY HayuYHbIM M HEHAy4YHBIM BONPOCAMHU M NPUBECTU JOKa3a-

TCIIBCTBA IJIs1 Haquoro YTBep)K)ICHI/IH.
14



2 ypoBeHb. Yyalluecs, JOCTUTIINE 2 YPOBHS, MOT'YT ONUPAThCS HA 3HAHMS
MOBCEIHEBHOTO COJIEpKaHUs M 0a30BbIe MPOLIETyPHBIC 3HAHUS JUISI pACTIO3HABAHHUS
HAy4YHOro OOBSICHEHUS, MHTEPIIPETALIMU JAHHBIX, a TAKXKE Paclo3HaTh 3a4ady, pe-
[IaEMYI0 B IIPOCTOM 3KCHEPUMEHTAIBHOM HCCieI0BaHUU. OHU MOTYT MCHOJIb30-
BaThb 0a30Bbl€ WJIM NOBCEAHEBHBIC €CTECTBEHHOHAYUYHbIE 3HAHUS, YTOOBI pacmo-
3HATh aJI€KBATHBII BBIBOJ U3 MPOCTOro Habopa JaHHbIX. OHU AEMOHCTPUPYIOT Oa-
30BbIE€ ITO3HABATEIIBHBIE YMEHUS, PACIIO3HABAS BOIPOCHI, KOTOPBIE MOT'YT M3y4YaTh-
Cs1 ECTECTBEHHOHAYYHBIMU METOJIAMH.

1 yposens. Yuamuecs, nocturmue 1 ypoBHs, MOTYT HCHOJIB30BaTh IOBCE-
JTHEBHBIE COJIep KaTeNIbHbIE U MPOLEAYPHbIE 3HaHUS, YTOOBI paclo3HaBaTh 00bsC-
HEHUE MPOCTOr0 HAay4yHOro siBieHUs. [Ipu mopnepke OHM MOTYT BBIIOJHATH 110
3aJlaHHOM MpOLIelype UCCIEI0BaHUs HEe Oosee 4eM ¢ ABYyMs NepeMeHHbIMU. OHU
CHOCOOHBI BUJIETh MPOCTHIE MPUUMHHO-CIIECACTBEHHbIE WM KOPPENIALIUOHHBIE CBS-
31 U UHTEPIPETUPOBATh TpauuecKue U JPyrue BU3YyalIbHbIE JaHHbIE, KOrAa JUIs
3TOro TpeOyIOTCA YMEHHSI HU3KOro ypoBHA. OHM MOTYT BBIOPATH JIy4lllee HAYYHOE
OOBSICHEHHE JIJIS1 IPEJICTABICHHBIX IaHHBIX B 3HAKOMBIX CUTYallUsAX, OTHOCSIIUXCS
K JIJNYHOMY, MECTHOMY U ITI00aI5HOMY KOHTeKCTam ™,

MupoBsie ucciaeaoBanus PyHKIIMOHAIBHON TPAMOTHOCTH KUTEJICH pa3iuy-
HBIX CTpaH, COLMAJIBbHO-DKOHOMMUYECKHE MPOLECCHI, MPOUCXOAAIIME B MUpPE U B
Halleil cTpaHe, TEHASHIMU Pa3BUTHS MOCTUHAYCTPUATILHOTO 00IIECTBA, 3apPOCH] U
noTpeOHOCTH paboTomaTenell akTyaqTu3upyIoT MpoodsieMy pa3BUTHS (PYHKITMOHAIb-
HOI rPaMOTHOCTH POCCUMCKHUX IIKOJIBHUKOB, CO3JaHUs €IMHONM 00pa30BaTeIbHOM
CUCTEMBI, OJIAarONPUATHBIX YCIOBHUM, CIOCOOCTBYIOUIMX BBITYCKY BBICOKOIPAMOT-
HBIX 1 MOTMBUPOBAHHBIX Ha TPy U OOyu€HHUE IIKOIbHUKOB. DTO — OCHOBHOM CO-

BPEMEHHBIN MOKa3aTeab KauecTBa 00pa30oBaHUsl.

MeTonoJiornyecKue U METOAMYECKHE ACNIEKThI Pa3BUTHS (PYHKIMOHAJIBHOM
rPaMOTHOCTH MOJAPOCTKOB

3nanue — cuna

10 OcHoBHBIE pe3ynbTaThl MexayHapoaHoro uccuenosanus PISA-2015. denepansHblii HHCTHTYT OLIEHKM KauecTBa
o6pasosanus (PHMOKO). Odurmaneusiii caiir. URL: https://fioco.ru/results pisa 2015
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B nensax obecneuenus rio0albHOM KOHKYPEHTOCIIOCOOHOCTH POCCUMCKOTO
oOpa3oBanus, BxoxiaeHus Poccuiickoit denepanuu B yucio 10 Bexymmx cTpan
MHUpa O KadyecTBy 00pa3oBaHUs HEOOXOIMMO MACCOBYIO MEIAaroruuecKyio Mmpak-
TUKY MPUBECTH B COOTBETCTBUE C TpeOoBaHUsAMU DeepaabHOro rocyaapCTBEHHO-
ro cra"jaapra oomero oOpa3oBaHMs U MEXKIyHApOJIHBIX CTaHIApTOB — 0Opa3oBa-
TEJIBHBIX PE3yJIbTATOB, 3aJaHHBIX B MEXIYHAPOJHBIX MOKyMeHTax OpraHu3amnuu
HKOHOMHUYECKOTO coTpynHuuectsa u pazsutus (OEC]).

B mexxnynapoanom uccnenoBanuu PISA gaérest oTBeT Ha BOmpoc 001agaoT
JIU TMOJPOCTKU 15-neTHero Bo3pacTa, MOJMYUYUBIIHE 00s3aTebHOE 0011Iee 00pa3o-
BaHUE, 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMH JIJISl TIOJIHOIEHHOTO (DYHKIIMOHHU-
pPOBaHUS B COBPEMEHHOM OOIIECTBE, TO €CTh ISl PEIICHUS LMIMPOKOTO JHMara3oHa
3a/lay B pa3UYHbIX chepax YeTOBEUECKOMN KU3HEACATEILHOCTH, OOIIEHUS U COLIH-
QTBHBIX OTHOIIICHUH, TO €CTh ()YHKIIMOHATHHOW IPAMOTHOCTBIO?

Takum oOpa3zom, MexmayHapoaHoe wuccieaoBanne PISA HampaBieHO Ha
OILICHKY YMEHHUS CTaplIMX MOJPOCTKOB MPUMEHSThH MOJyUYCHHbIE B XOJI€ 00yUeHHUs
3HAHWS W HABBIKM B KM3HCHHBIX CHUTYAIlUSAX, KOMIETEHTHOCTH B PEHICHUU TPO-
0J1eM, KOTOpbIE HE CBSI3aHbI HATIPSIMYIO C ONPEAEIEHHBIMUA YYEOHBIMU TIPEAMETaAMHU
i oOpa3zoBaTeabHBIMHU 00JacTsIMu. HCTpyMeHTapuii CClieOBaHUs PECIeayeT
1EeIb OLICHUTh COOPMUPOBAHHOCThH 0OU{EYUEOHBIX YMEHUIL 8 PeuleHUuU npooem,
C KOTOPBIMH 00YyYalomuecss MOTYT BCTPETUTHCS B KU3HU U A (PEKTUBHO (YHKIIH-
OHHPOBATh B COBPEMEHHOM O0IIIECTBE.

HeoOxoaumMo OTMETHTh, YTO HAITMOHAJBHBIE CTAHAAPTH HE BXOIST B MPOTH-
BOpEUHE C MEXIYHAPOJIHBIMHU, TaK KaK CHCTEMHO-ESTEIHLHOCTHBIN MOJXO/I, BbI-
CTYMAIOIUM METOJAO0JOTHYECKON OCHOBOM COBPEMEHHOTO POCCHUHCKOTO 00pa3oBa-
HUS HalleJTMBACT TMEJaroroB Ha pa3BUTHE JIMYHOCTH YYaIllerocs Ha OCHOBE YCBOE-
HUs YY]l B yCIOBUAX KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOTO 00pa30BaTEILHOIO
nporiecca: «JlesTeIbHOCTHBIN MOoaX0a 00yclaBIUBaeT M3MEHEHHE oOIel mapa-
JTUTMBI 00pa30BaHus, KOTOpasi HAXOAUT OTPAKEHUE B TMEPEXOjie OT OIMpeaesiCHUs

LEJIU IKOJBbHOTO 00y4YeHHUs KaK YCBOCHUE 3HAHMM, yMEHUIN U HABBIKOB K OIpeje-
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JICHUIO 11eJTM KaK (DOPMUPOBAHHUIO YMEHUIO YUUTHCS, KaK KOMITETEHIINU, 00ecTIeun-
Barolue oBjageHre HoBbIMU KoMmneTeHusaMu» (Konnenmus OI'OC OO, c.17).

NMeHHO HE0OXOAMMOCTh HWHTETPAllMd HUHCTPYMEHTAIBHOCTU Pa3BUTHS
GYHKIIMOHATBFHOM TPAMOTHOCTH OOYYarONIUXCsl U YHUBEPCATbHBIX YUCOHBIX -
CTBUM 3aa€T HOBBIA BEKTOP MOJEPHU3AINUA POCCUUCKOTO 00pa30BaHus, MOBbIIIAS
TEM CAMBIM €TI0 Ka4eCTBO.

B pycie MoaepHU3alMOHHBIX POIIECCOB COBPEMEHHOTO 00pa30BaHUS UAET
AKTUBHBIA TOUCK TMEIarorMuyecKuM COOOIIECTBOM HOBBIX MOJENEH B3auMoJei-
CTBUS yUuTeNs U oO0ydaromuxcsi. OONMMHU YCHUTHSMU CIICIIHATUCTOB 0()OPMIISIFOT-
Csl KOHTYpBI Oyayiieid oOpa3oBaTebHONW CHUCTEMBI, KOTOpasi JOJKHA UHTETPUPO-
BaTh MOCJIETHUE IOCTUKEHUS IEAATOTUYECKON HAYKU U MTPAKTHUKHU.

KakuMm >xe nomkeH ObITh 00pa30BaTENbHBIA MPOIECC, 00ECIEUUBAIOIIMMA
pazBuTHe (YHKIMOHAIBHOM TPAaMOTHOCTH OOYYAIOIIUXCS OCHOBHOW IINKOJBI Ha
OCHOBE OBJIQJICHUS UMH YHUBEPCAJIbHBIMU YYCOHBIMH JEHCTBUSIMH (JTUYHOCTHBI-
MU, PETYJIATUBHBIMU, TO3HABATEIbHBIMU U KOMMYHUKATUBHBIMHU )?

Emé B 1620 rony ®psncuc bakon onmyOnukoBan HaydyHbIM MaHU(ECT MOA
Ha3BaHneM «HoBbI opraHon». B 3TOM TpakTaTe mpo3By4anau CTaBIIME 3HAMEHH-
TBIMU CJIOBA: «3HaHUE — cuiay. Cuila 3HaHUs 3aKJII0YAETCs B €ro MOJIE3HOCTH: JTH0-
00e HOBOE 3HAHME HAJEISIET HAC HOBBIMU BO3MOJKHOCTSIMHU, YUHT JE€IaTh YTO-TO
HOBOE WJIK MO-HOBOMY. VICTUHHOE 3HAHHE U3MEHSIET HAC, COBEPIICHCTBYET, pa3BU-
BAaET.

TpaguIMOHHO MBICHSAIINAN MEAAror OTOXAECTBIISIET OCBEIOMIIEHHOCTH pe-
OCHKa ¢ HOBBIM 3HAHHMEM, BUJUT B 00pa30BaTEIHLHOM MPOIIECCE TOJBKO O0ydYeHUE
npeamety. OTCr0/1a TaKOe CTpEeMJICHUE 1aTh TEOPETHUECKYI0 MHPOPMAIIHIO, OpTa-

HU30BaTh €€ 3alIOMMHAHUE U 3aKPEMUTh B (POpMeE 3HaHUI-YMEHU-HABBIKOB.

3HAHHA
YMEHIA
OCHPom HABBIKH
navanelx | obujeywetnuie
IHanuil no u obuyevyebnsie
npeosmenmy | npeovemsnsie u
npeomemtvie
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CoBpeMEHHO MBICISIINN TEeJaror, Onupasch Ha (PyHIaMEHTAJIbHBIE MICUXO-
JIOTO-TIEJarOTUYECKUE HCCIICIOBAHMS, IIOHUMAET U IPUHUMAET LIEHHOCTh 3HAHMS-

JIEHUCTBUSI.

Y0 1eTH A0MKHbI M3yyaTs?

[ToaTOoMy B €ro crpaTeruu IpernojaBaHUsl aKIEHT JENIaeTCsl He Ha 00bsICHe-
HUE YYEHHKaM TEOPETUYECKOIO 3HAHMS, 4 HA POCT U MPOAYKTHUBHOE PaCIIUPEHUE
UX MO3HABATEJIbHBIX MHTEPECOB U (HA ATOW 0a3e) CUCTEMATHU3AIUI0 MHAUBUIYaJb-
HO 3HAYMMOTI'0 3HaHUs B MPOIIECCE CAMOCTOSITENIbHON Y4eOHO-TI03HABATENIbHOM Je-
ATEIBHOCTH, TO €CTh MPAKTHYECKOT0 NMPUMEHEHHUs 3HaHus. Takum oOpazoMm, B co-
BPEMEHHOM O0Opa30BaHMHU IJIABHBIM CTAHOBUTCS HE 3ay4yMBaHUE U NOBTOPEHHE 3a-
JAHHOTO YYWUTEJIEM alrOpUTMa YCBOEHHSI MH(QOpPMAIMHM, a OCMBICIECHHE CAMHM
oOy4JarommmMcsi TOTPEOHOCTH MPUOOPECTH Ty WM MHYIO MH(POPMALMIO, TOT WIH
MHOM croco0 AESITENbHOCTH, a TAaK)KE OPUEHTAlUsl B TOM IJ/ie, KOTJa U Kak OH MO-
T NPUMEHUTH 3TO HOBOE 3HAHUE.

[IpoekTupoBanue pa3BUTUs (YHKIIMOHATIBHON I'PaMOTHOCTH OOYYarOIIMXCA
UCXOAUT U3 UJEH €AUHCTBA U LEJIOCTHOCTU YPOUHOH U BHEYPOUHOU (hopMbI 0Opa-
30BATEJILHOTO MPOLECCa. DTO 3HAUUT, YTO B KAXKJbII YPOK WM BHEYPOUHOE 3aHSI-
THE JOJIKHBI ObITh BKIIFOUEHBI 3aJJaHUsl, BBIMOJIHEHUE KOTOPBIX CIOCOOCTBYET pas-
BUTHUIO (YHKIIMOHAIBHOM TPaMOTHOCTH B3pPOCJICIONIEH JTUYHOCTU. B TO ke Bpems
nenecoobpasHo pa3paboTaTth U peaau3oBaTh B 00pa30BaTEILHOM MpOIECCe KakK-
JIOM POCCUHCKOU IIKOJBI OCOOBIA KypC, B KOTOPOM pa3BUTHE (DYHKIIMOHAIBHOMN
IpaMOTHOCTH OyAeT JNOMUHHUpYOIIed 3amaveil. Ha 3aHsATHSIX NaHHOTO y4eOHOTO
Kypca IIKOJIbHUKHU JIOJKHBI ITOJTYYUTh ONBIT PEIIEHNs KOHTEKCTHBIX 3aJa4 U 3a/1a-
HUH, B KOTOPBIX HEOOXOIUMO HMHTEPIIPETHUPOBATH WH(MOpMAIUIO, TPEOOPa3OBHI-
BaTh €€ U MOJICJIUPOBATh CUTYallUH €€ IPUMEHEHUS B )KU3HEHHBIX CUTYaLIHsIX.
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Ecnu ucxoaute u3 Toro, yto oOpa3oBaHue — 3TO ocobdast chepa conencTBus
KyJIBTYPHOMY Pa3BUTHUIO U CAMOPA3BUTUIO B3POCIICIONIEH JTUYHOCTH, TO OpraHu3a-
M0 00pa30BaTEIbHOM JEATEILHOCTH TEeAarora mo pa3BUTHIO (HYHKIIMOHATIHHOM
TPaMOTHOCTH OOYyYaIOUIUXCS OCHOBHOM HIKOJIbI HEOOXOAMMO MPOEKTUPOBATH U
OCYUIIECTBJISTH C ONMOPON Ha COOTBETCTBYIOIINE KOHIIENTYaJIbHbIE MOJOKEHHUS.

CornacHo Bo3pacTHoU nepuogusanuu [.b. DnbkoHUHA, «KYIbTypHOE pa3-
BUTHE)» MOXKHO TPEICTaBUThH Yepe3 COOTHOLICHHE ABYX JESATEIbHOCTHBIX JIMHUH,
KOTOpBIE TI0 O4Yepe I JOMUHUPYIOT B XOJI€ B3pOCICHUS peOEHKa:

1) oneparmoHaNbHO-TEXHUYECKAS JIMHUSL OTPAKACT JUHAMHUKY pe(IICKCHB-
HOTO OCBOCHHMSI CPEJICTB/CIIOCO00B IEHCTBUS;

2) CMBICIIOOOpa3ytoliass  JUHUS ~ OTpakaeT  ocBOoeHHE  ad(HEeKTHBHO-
CMBICJIOBOM CTOPOHBI HAaKOTIEHHBIX BO3MOXKHOCTEH, KOTOpasi ompoOyeTcsi B MHU-
[IMATUBHOM IIPOJTYKTUBHOM JICHCTBUU CyOBEKTA.

Ecnu ucxonuTe 13 TOro, 4To 00pazoBaTENbHbIN Iponecc HE0OXOAUMO CTPO-
UTh B COOTBETCTBUU C JTOMHUHMPYIOLIEHW JIMHUEN COOTBETCTBYIOIIETO 3Tana, TO TO-
r7la B HA4YaJbHOM IIKOJIE HY>KHO CO3/1aBaTh YCJIOBHSI OCBOCHUSI peOEHKOM MPUHIIH-
MUAITBHO HOBBIX CPEACTB M CIIOCOOOB JCHUCTBHUS, @ B OCHOBHOH IIKOJIE — YCIOBUS
OCBOEHMS CMBICIIOBOU CTOPOHBI IEUCTBHUS.

Takum oOpa3zom, B OCHOBHOI IITKOJIE Ha MIEPBBIN TUTAH B )KU3HU peOEHKA BbI-
XOJUT JHUHHS CMBICIOO0pa30BaHus, U 00pa30BAaTENbHBIA MPOIECC AOHKEH OKa-
3aThCsl CO3BYYEH HOBOM JIOMUHAHTE — JINYHOW WHUIIMATHUBE U WHIMBUIYaTH3AIUU.
Cornacao /I.b. DOnbKOHMHY, MPEAMETOM BHHMAHHS TMOJIPOCTKA CTAHOBUTCS €ro
coOcTBeHHas yueOHasl AeSITeNbHOCTD U OH caM. OH UIIET OTBETHI Ha BOIIPOCHI: UTO
s MOTY | 4ero s He Mory? YUto st xouy Ha camoM pene? I'ie s cam, 4To BO MHE MOE?
DTO BHUMaHUE peau3yeTcsl B Creln(UIecKux MHTepecax U 0COOEHHOCTAX MOJI-
pPOCTKA: y HEro MOSBISETCS YCTAHOBKA Ha OOIIMPHBIE MTPOCTPAHCTBEHHBIC U BpE-
MEHHbIE MaclITaObl, KOTOPhIE MOCTENEHHO CTAHOBATCS Ba)kKHEE TEKYUIUX, CEro-
nHAMHUX («1oMuHaHTa gaiauy no JI.C. Beirotckomy).

[Temarory Heobxoaumo mpoaymaTh, Kak OH OyJeT omupaTrhCcs B 0Opa3oBa-

TCJIBbHOM IIPOLECCC HAa TAKYIO BO3PACTHYIO 0COOEHHOCTH IMOAPOCTKA, KaK ITOABJIC-
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HUE CTPEMJIEHUSI K HEM3BECTHOMY, PUCKOBAHHOMY, K MPUKIIOUYEHUSIM, TEPOU3MY,
UCIIBITAaHUIO ce0st. Y TOAPOCTKA TOSIBIISIETCS COMPOTUBIICHUE OOCTOSTEIHCTBAM,
CTpEMJICHHE K BOJIEBBIM YCWIMsM. biaromapss 3TuM OCOOEHHOCTSIM MOAPOCTOK
IPOSIBIISIET aKTUBHOCTb, HAIIPABJIECHHYI0 Ha IMOCTPOEHHE oOpa3za ceds bl MHpe
(A.B. IletpoBckuit). Oty aktuBHOCTh K.H. [TonnBaHOBa Ha3bIBaeT «COLMAIBHBIM
AKCHEPUMEHTHPOBaHUEM». [IpOAYyKTHBHOE 3aBepLIEHHE MOAPOCTKOBOTO BO3pacTa
MIPOUCXOJIUT C «OTKPBITHEM CeOsl 1 MHUpay, C TOSBICHUEM CITOCOOHOCTH OCO3HAH-
HO, UHULIMATUBHO U OTBETCTBEHHO CTPOUTH CBOE NEHWCTBUE B MHUPE, OCHOBBIBASICH
HE TOJBKO HAa BUJIEHUHU COOCTBEHHOTO JIEUCTBUS O€30THOCUTEIBHO K BO3MOXKHOCTH
€ro peaau3aliu, HO U C YYETOM «OTHOILICHUSI MUPa» K CBOEMY JE€HCTBUIO.

VYyebnniii kypc «Pa3zButre (QpyHKIIMOHAIBHOW TIPAMOTHOCTH OOYYAIOIINXCS
OCHOBHOM HIKOJIbI» MPU3BaH MOMOYb MOAPOCTKY B €ro KyJIbTypHOU CaMOUICHTH-
bukarmm.

Kaxkue e memarorndeckue BBIBOABI HEOOXOAMMO CJeiaTh T€M, KTO HECET
OTBETCTBEHHOCTbH 3a KYJbTYPHOE Pa3BUTHUE MOJIPOCTKA B YCIOBUSAX IIKOJIBHOIO 00-
pa30BaTEIBHOIO MPOLECCa:

1) Co cTOpOHBI B3POCIIBIX IMOAPOCTOK JOHKCH OIYINAaTh HOBOE OTHOIICHHE K
cebe kak Kk 0osiee B3pociomy: OOJIbIIe JOBEPHS, YBAKEHUS K €r0 MHEHUIO,

2) B mopoCTKOBOM IIKOJIE JTOJKHBI MEHITHCS OTHOIICHUS MEXIY Ieaaro-
raMu U OOy4YarOIIMMUCS B CTOPOHY pACUIUPEHUA chepbl camoCmoameabHOCmu
MOCJICTHUX. DTHU U3MEHEHHUS JTOJDKHBI KacaThCsl HE TOJIBKO XapakTepa TpeboBaHUM
B3POCIIBIX K MOAPOCTKAM, KOHTPOJIS, OLICHUBAHMS, HO M PACIIUPEHUS TIOJISI BO3-
MO’KHOCTEN WHHUIIMATUBHBIX JEUCTBUN MOAPOCTKOB. B TO k€ Bpems MOCTENEHHO
JIOJDKHO TPOUCXOAUTH PACHIUPEHHE U YCIOKHEHUE OO0S3aHHOCTEH, TMOBBIIICHHUE
TpeOOBaHU K OTBETCTBEHHOCTH.

3) BaxxHoe MeCTO JA0DKHO 3aHUMATh 00UieHUe U 63AUMOOCICIEUE CGePCHI-
HUKO6, Y€MY MOTYT CIOCOOCTBOBaTh 0COObIe (hOpPMBI (ITApHOE W TPYIIIIOBOE CO-
TPYAHUYECTBO, O€Cce/bl, TUCKYCCUH, TUCIYThI, 1€0aThl) OPraHU3AIMN YUCHHUS.

4) Cepa yueHus A0DKHA CTATh MECTOM BCTPEUYH €T0 3aMBICIIOB M PEaIbHBIX

)IeﬁCTBHﬁ, MCCTOM COIMAJIbHOI'O SKCIICPUMCHTHUPOBAHM, ITO3BOJIAIOIICTO OITYTUTD
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2PAHUUbl COOCMEEHHO20 0CUCMEUA U €20 803MOMCHOCmAMU (YepEe3 HOBOE 3Ha-
Hue). [loapocTok NoIKEeH HayduThCsa JEHCTBOBATh IO COOCTBEHHOMY 3aMBbICITy Ha
OCHOBE MPUHSATHSI COOCTBEHHOT'O PEIICHUS, B COOTBETCTBUU C CAMOCTOSITEIBHO T0-
CTaBJICHHBIMHU LIEJISIMU, TOCTPOCHHS] OPUCHTUPOBOYHON OCHOBBI JICHCTBUSI.

5) O0y4eHue MmoaApoCTKa JA0DKHO OBITH HAIPABICHO Ha TOCTPOCHHE 00pasa
COOCTBEHHOI'O JIEUCTBUS B MHpE, CIIECOBATEIbHO, HA HOCMpPOEeHUEe COOCMEEHH O

KapmuHbl MUupsl u CcoOOCMBEHHOUL no3uuuu.

Kaxkum 002151cno 0btmo cooepircanue Kypca «Pazeumue ¢pynkuuonaivhoi
2PAMOMHOCHU 00YUAIOWUXCA OCHOBHOU WIKOIbL)?

B tpaguiimonHoM o0yueHUM 3HAHUS OCBAUBAIOTCS O0YYAIOIUMUCS U KUBYT
B UX «TOJIOBax» Kak Obl «IIOCJOIHOY», HOBOE MOBepX cTtaporo. Kak mpasuiio, nepe-
CeKaeMble B TAKOM OOYYEHUU HOBBIC CBEJICHUS (3HAHMS) HE MEPECEKaroT, HE IMpe-
OJI0JICBAIOT, HE BCTYMNAIOT B MPOTHUBOPEUYUE WM XOTS Obl BO B3aUMOJICUCTBHE C
yKe UMerImMMucs npeactaBieHusmu. s coBpemennoro oopazoBanusi (PI'OC
OO0O) yueOHbIe Kypchl TOJKHBI OBbITH BBICTPOCHBI TaK, YTOOBI KaXK/1asi CIEAYOIIast
TeMa MOKa3blBaJIa MOJPOCTKAM «TPAHUIBD) MPUMEHUMOCTHU MPEABIIYIINX 3HAHUM,
«3acTaBisiiay O0YydYaroImUXCs MCKATh HOBBIE XOJbI, CIOCOOBI ISl JBUXKEHUS B
npeaMeTHoM matepuane. Kaxioe HOBO€ 3aHATHE JOJKHO BOOPYKATh MOAPOCTKA
HOB8bIM CROCOOOM Oelicmeus, KOTOPOE SIBISIETCS OLLYTUMBIM JIJIsl HETO Mpupallie-
HUEM MBIIUICHUS W OHWMAaHUSI, YyBCTBEHHBIM U CYOBEKTHUBHBIM HPE00OeHUEM
(M3MEHEHUEM TPAHMIL U JONYIICHUIN) HPeHCHe20, CA0HCUBUIEZ0CA PaHee Cnocoda
oelicmeuil.

Takum oOpa3zoM, CyIIeCTBEHHON 0COOCHHOCTHIO YUCHHMSI MTOAPOCTKA JTODKHA
OBITH pa3BEpHyTast padOTa MO MOUCKY Pa3HBIX BO3MOXKHBIX OTHOILIECHUM, a CJIeI0-
BaTeIbHO, U PEIICHUN. DTO BO3MOKHO TOJBKO KaK MOJEIHPOBaHUE, ONPOOOBaHUE
pa3Hbix mozeneil. [TogpocTkoBast 1MIKOJIa MO 3aMbICTy aBTOPOB HOBBIX CTaHAApTOB
€CTh «MacTepcKasy M0 W3TOTOBJICHHUIO Mojenield. UMEeHHO Modenuposanue 0TK-
HO CTaTh OCHOBHBIM J€HCTBHEM B OOYYEHHH MOJpOCTKa. Mojaenb CTaHOBUTCS

IPEIMETOM U «HECYIIEW KOHCTpYKIMe» oOyuenus. CHayalla IOCTPOEHHUE MOJIETH
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MO3BOJISIET OTPA3UTh «TO, YTO S YK€ 3HAO U YETO HE 3HAI0», a IOTOMY CTAHOBUTCS
UCTOYHUKOM TOMCKA U TOPOXKACHHUSI HOBBIX 3HAHWUW, OCHOBOW JJIsi mpeoOpa3oBa-
HUS ¥ CO3/IaHMSI HOBOM MOJIENI. DTOT MPOILECC HOCUT LIUKIIMYHBIN xapakrep. Ecnu
B MJIQJIIEM IIKOJIHHOM BO3PAcTe€ MOJEIHU BBIMOIHIIOT OTPAXKAIOUTYIO0 (PYHKIIHIO, TO
B IOJJPOCTKOBOM BO3pacTe KaykJas HOBas MOJEIb HOCUT OTPAKAIOIIMNA U yIpaB-
JSIOIINI XapaKTep.

OdeHp Ba)XXHO, YTO MMEHHO COOTHECEHHE YIPABISIIOUIUX U OTPaKAFOLIMX
MojieJiel MO3BOJISIET MPUIATh 00ydeHUE MPOeKTHYIO hopmy. OOydaronimecss MOryT
OKa3aTbCsl BOBJICYEHHBIMH B PEIICHHUE PEATbHBIX CIOKHBIX 33/1a4 COLIMYyMa, CBOEH
IIKOJIBI, TOPO/Ia, MPOU3BOJCTBA U OBITh TOTOBBIMH K PELIEHUIO 3THX MPOOJIEM, UTO
Ype3BbIYAHO BAXKHO IS OJAPOCTKA.

Ocobast poJib B OJAPOCTKOBOM IIKOJIE JTOJDKHA OTBOAUTKLCS padome ¢ mekK-
cmom. Pa3HooOpa3Hble TEKCTHI 33Jal0T MaTepuall, sl KOTOPOTO CIEeNUaIbHO MO-
I'YT BbIpaOaThIBaThCs MPOIEAYPHI MIEPEBOJIa B 3HAKOBOE omucaHue (rpaduueckoe,
CUMBOJIMYECKOE, 00pa3HOE) U 3TO MOXKET CTaTh OJHHUM M3 TUIUYHBIX CIOCOOOB
paboThI Ha 3aHATUSIX O TporpamMme Kypca «Pa3Butue GyHKIIMOHAIBLHON rpamMoT-
HOCTW». Byaydn WHTEpHpeTUpoBaHbl B COOTBETCTBUM C BBIOPAHHBIM CIIOCOOOM,
TEKCTBI TIPOSBIISIIOT CBOM PA3NIMYMs KaK UHCTPYKTUBHBIE, ONKCATEIbHBIE U 00BsC-
HUTeNbHbIE. OYeHb MOJIE3HBI TEKCTHI-3a/1a4M, KOTOPBIE COAEPKAaT «HEIOCKa3aHHO-
CTH» B OTHOILIEHUH MPUMEHEHUSI KOMIIOHEHTOB OCBOEHUS CIIOCOO0B, KOTOPBIE MIPH
pELIEHNH 33/1a4d TOJPOCTOK JOJKEH TOCTPOUTH CaM U TEM CaMbIM MOKa3aTh Ypo-
BEHb C(OPMHUPOBAHHOCTU OCBAWBAEMOro Croco0a 3HAKOBOI'O MOJEIUPOBAHUS U
COMYTCTBYIOLIMX Mpouenyp. [lonesHo mpennaraTb TEKCTbI-3a]1a4d, KOTOPHIE CO-
JepKaT «M30bITOUHYI0» HHGOPMAIIUIO, TOTAa MOAPOCTKY HEOOXOAUMO OYyJIeT BHI-
JeIUTh U MOOMJIM30BaTh JUIsl PELICHUS 3a/1a4d TOJIBKO Ty MH(OpMaIUIO, KOTopas
BCTYNAET B ONPEACIEHHBIE OTHOIIEHUS C IPEACTOSALIUM JACHCTBUEM.

Urak, cpencTBoM onpoOOBaHUS HOBBIX BO3MOXKHOCTEH JIJIsl IEUCTBUSI B MO/~
POCTKOBOM IIKOJIE OJKHA CTaTh ydueOHast Mozenb. JleiicTBue MOJeIMpoBaHUs B
TOM Cllydya€ CTaHOBUTCS LIEHTPOM Bceil yueOHoW pabotbl. Ilo cpaBHeHHio ¢

HayaJbHOM IIKOJOW MojenupoBanue AuddepeHupyercs, BOZHUKAET WHIWBUAY-
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ATbHOE MOJICIMPYIOIIEe ACHCTBUE, B MOCIIHA HE TOIBKO (DUKCUPYETCS OOIININA CIT0-
co0 JEWCTBUH, HO W TIPEACTABIISIIOTCS PE3yJIbTaThl MOJOOHBIX JEHCTBUNU OTIEIb-
HBIX JleTed (re U Kak s Oyay 3TO MPUMEHATH). TO eCTh 3HaHUE MEPEHOCUTCS U3
y4eOHOM CUTYallMH B IIUPOKUN COLIMOKYJIBTYPHBIA KOHTEKCT.

Takum 00pa3om, NPUHIUITHATILHOE 3HAYCHHUE JIJIi TOCTPOEHUS COJIepKAHUS
Kypca «Pa3Butre (QPyHKIIMOHAIBHONW T'PaMOTHOCTH» JIOJDKHO OCYIIECTBISTHCS B
paMKax pa3BUTHSI MBIIUJIECHUS U CO3HAHUSI MOAPOCTKOB. IlomoOHOEe mocTtpoeHue
TpeOyeT, 4TOObI KAl aKT oOy4eHHUs (y4eHHUs) BBICTyHal KaKk OOHapyXeHHue u
MIPEOJIOJICHUSI CIIOKUBIIIETOCS Crocoba mercTBusi. Takoe cTpoeHne oOpa3oBaHUS
10 HOBBIM CTaHJapTaM YK€ Ha dTare 3aBepIIeHUs HayadbHOM IIKOJIbI MPUBOJIUT K
CTAaHOBJICHHIO CIOCOOHOCTH peO&HKa K pediiekcuu, aHaiu3y U IUTAaHUPOBAHUIO
COOCTBEHHBIX JIEUCTBUM, UTO SIPKO MPOSIBISIETCA B YMEHUU OMPEACIISITh U3BECTHOE
OT HEU3BECTHOro, C(hOopMyIHMpOBaTH TOYHBIM 3ampoc O HEOOXOJUMOCTH HOBOTO
3HAHUS, YJIEPKUBATh JIOTUKY JIBUKEHUS B MOHATUU U MPEAYTaIbIBATH CICAYIOLINE
Iar.

B nonpoctkoBoii mikosie o0muii crnoco0 JAEHCTBUS TOKEH BBICTYIATh Kak
MHCTPYMEHT ONpOOOBaHMS HOBBIX BO3MOXKHOCTEH nedcTBus. Eciu 3T0 mpousoii-
NET, TO HOBOOOPA30BAaHUEM MOJPOCTKOBOTO BO3pACTa CTAHET HOZUUUOHHOE MblUU-
JleHue u oeiicmeue, NpoAsaAULeecss 6 CHOCOOHOCMU 8bl0oOpa U C/1e008aAHUA
MOl NOHAMUIIHOIL J102UKe, KOMOPAasA NpeonoymumenbHa 6 OGHHOU cumyauuu, ¢
BUOCHUEM 8CEX €€ 803MONCHBIX 02PAHUYEHUIl. DTO U CTAHOBUTCS 0a30BOM OCHO-
BOH MposiBJieHUs (YHKIIMOHATBHON TPaMOTHOCTH MOAPOCTKA.

Pabota ¢ Moaenbio TpeOyeT opraHu3alii OCMBICICHHBIX MEPEXOA0B MEXKY
pPa3HBIMU MOJEIBHBIMU YPOBHSIMHU peajbHOCTU. [10ApOCTOK HOMAKEH YyUUTHCS OY-
MaTh, pacCyXJaTh U MPUHUMATh PELICHUS] C PA3HBIX MO3UIUMH, B pa3HbIX KOH-
TEKCTaX: JIMYHOM M OOIIECTBEHHOM; 00pa3oBaTebHOM H MPO(eCCHOHATBHOM;
MECTHOM, HAIIHOHAJILHOM | TJ100aJTbHOM.

Pa3nbie criocoObl BUIEHUSI BEIICH TOHKHBI HE TTPOCTO CMEHSITh APYT JApyra.
['nsans Ha Bemy ompenenEHHBIM 00pa3oM, YeTOBEK JOJDKEH OJHOBPEMEHHO Tpe-

noJiaraTh CyIIECTBOBAaHUE JIPYroro B3IJiAla, IPYroro yria 3peHus, APyrou «pas-
23



BUBAIOIIEH CIOCOOHOCTH». Takoe BHJICHHE BEIIeH YUYEHBIC HA3BIBAIOT IO3UIIH-
eit». HeobXxoauMo yTOYHUTh, YTO MO3ULHS — 3TO HE MPOCTO TOUYKa 3peHud. [1o3u-
IIUOHHOE BHUJIEHWE UCTOPUYECKOIO COOBITHS MPEIOaracT 0OJJHOBPEMEHHOE BHUJIE-
HUE €ro KakK, Hapumep, COOBITHS JIJIl IOTOMKOB U HE-COOBITHS [ COBPEMEHHHU-

koB (Kpemenue Pycu kuszem Brnagumupom).

Kakoit 0onxicna 6bims mexnonoz2usn oopazoeamenvHoul oesasmeabHocmu?

B cooTBeTcTBHM C HOBBIMU CTaHJAPTAMH OCHOBY Ka)KJOTO y4e€OHOTO 3aHS-
TUS JIOJDKHA COCTAaBIISITh OpPraHu3alus MeJaroroM y4eOHO-IO3HaBaTEIbHOU nes-
TENbHOCTH 00y4daromuxcs. OAHAKO MO 3aKOHY ICUXUYECKOTO Pa3BUTHUS, OTKPHITO-
My JI.b. DIIbKOHUHBIM, B TIOJAPOCTKOBOM BO3pacTe yueOHasi AESITEIbHOCThH Iepe-
CTa€T ONMpeeNsATh ICUXUYECKOE pa3BUTHE PEOEHKA, HA MEPBbII TUIaH BBIXOAUT UH-
TUMHO-JTMYHOCTHOE OOILEHUE MOAPOCTKOB. VIMEHHO B HEM MOAPOCTKH OOPETAIOT
ceOsl U CTaHOBSTCS caMOCTOATENbHbIMU. OJHAKO, COBPEMEHHAs MNeaarornyeckas
Hayka U 3 (PEeKTUBHAS MpaKTUKA YOSAUTEIbHO JIOKA3bIBAIOT, €CJIM COOTHOIIICHUE
CaMOM3MEHEHHUs U criocoba AEHCTBUN HANPSMYIO CBSI3BIBAIOTCS C PA3HOOOpA3HBI-
MU COLIMAJIbHO 3HAYMMBIMU BUJIAMU JCSTEIBHOCTHU, TOJIPOCTOK HE TEPSET MHTEpe-
ca K YYEHHIO, TaK KaK IOJIy4aeT HOBbIE BO3MOKHOCTH JII CBOETO JIMYHOCTHOTO
CaMOOTIPEEIICHHUS.

B upneane yueOHO-mO3HaBaTeNbHas EATEIbHOCTh MOAPOCTKA JTOJKHA Mpe-
CTaBJIATh COOOU camocmoamenbHulil TIOUCK TEOPETUUYECKUX 3HAHUM W OOIIMX
cnoco6oB aeiictBuit (YVY]I). 10 HE 03HayaeT OAMHOYECTBA B yueOHOI paboTe, HO
O3HAYACT yMEHUEe UHUUUAMUEHO PA36OPAYUEAMb YUeOHOe COMPYOHUUECmE0 C
JPYTUMU JTIOABMU (C YUUTENIEM, OAHOKIACCHUKAMMU ).

Paccmotpum Gosiee moapoOHO TEXHOIOTHYECKUE ITAIBl OPTaHU3AIUN yueO-
HOTO 3aHATHsI B 0003HAYEHHOMU JIOTHKE.

Jdran 1. IlosoxuTebHOE caMoolpeaeeHHe K MPeACTOsImed y4eOHo-

NMO3HABATEJIbLHOM JesaATeIbHOCTH (Janee YII/).
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Llae 1. llegaror npeanaraet o0y4aromUMCs MOPA3MBIIUIATh, TOPACCYXKAAThH
Ha MPEJIOKEHHYIO TeMYy, KOTOopasi MOXKET OBbITh MpejCTaBieHa B (OpMe LUTATHI,
BUJCO WM ayAHo-(parMeHTa, OTPbIBKA W3 JIUTEPATypHOIO XYJI0’)KECTBEHHOTO
npousBeneHus, Gororpaguu WiK JIFOOOTo APYroro m3odOpakeHus (MOPTPET, Kap-
TUHA, WUTIOCTPAIMs), SKCIIEPUMEHTE WU ONbITE U T.1. YTOOBI MHUIIMUPOBATH 00-
IICHUE HA 33JaHHYI0 TEMY, YYUTENIb BBICTPAUBAET JAUAJIOT, NOJIBOASIINNA K BHYT-
pPEHHEMY SMOLMOHAIIBHOMY MHTEPECY U OCO3HAHHMIO 3HAYMMOCTH JJISI CBOETO JIMY-
HOCTHOTO CTAaHOBJIEHMSI IOHUMaHMsI 00CYk/1a€MbIX OTHOILIEHUH.

[lae 2. Yuutens npenjaraeT pelinuTh 3a7ady Wid 3ajladd (CUTyallMOHHBIE,
MIPaKTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, 337a4d OTKpbITOro tuma). [lo comepxanuto
3aJjaHusl TOJDKHBI COYEeTaTh B ce0e Te, ¢ KOTOPhIMU MOJPOCTKU CIOCOOHBI CIpa-
BUTHCSI, IOTOMY YTO OHH BIAJACIOT JJI1 ATOTO HEOOXOAUMBIMH 3HAHUSIMU U TaKuE,
KOTOpBIE€ 0053aTE€IbHO BBI30BYT MHAMBHIyaJIbHbIE 3aTPYJHEHUS 1O NMPUUYMHE OT-
CYTCTBUSI HEOOXOMMBIX 3HAHUM (a MHA4Ye TEPsIeTCs] CMBICI BCEro y4eOHOIo 3aHs-
Tus). BaxxHo, yToObI 3TO ObUTa MHAWBUAYaATbHAS WU NapHas padota. [loapocTky
HEO0XO0MMO caMOMy MOOUJIN30BaTh CBOU 3HAHUS U CHOCOOBI IEHCTBUSI.

llaz 3. HeoOX0onuMO MPOBECTH BEpPOAIBbHYIO M 3HAKOBYIO (PUKCAIUIO HC-
MOJIb30BaHHBIX CIIOCOOOB AEMCTBUN B TEX 3aJaHMSIX, C KOTOPHIMH CIPABHIIUCH.
3nech HE0OX0IMMO 3a(hUKCHUPOBATh 3HAHKE, KOTOPOE MOMOIJIO PELIUTh 33Jady U
BBITH Ha OCO3HAHHME CBOETO HE3HAHUS, KaK OTPAHUYEHUE CBOMX BO3MOKHOCTEH.

OnuH U3 npuéMoB, MoMorarouui 3aUKCUPOBaTh OCO3ZHAHUE CBOETO 3HAHUS

U HEC3HAHUS — ((.HCCTHI/II_[a ITIO3HAHUA .

A

A

Xouy

Y3HATH
HE 3HAIO

3HAIO

Jdran 2. OnpenesieHue Heju U y4eOHOM 3a1a4M NMPeACTOsSIIIEH JTesiTe/b-

HOCTH
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laz 1. Onpenenenye NpUYMH BO3HUKIIMX 3aTpyaHeHui: «He 3Hato croco-
0a ...». Yuurtens npeiaraeT o0ydaromumcs chopMyIupoBaTh BOIPOCH], HA KOTO-
pbI€ XOTEJIOCh Obl HAWTH OTBETHI HA 3AHSITHUH.

[lae 2. TlepeBoa BOIPOCOB B 1IeJib U YYEOHYIO 3aJlauy MPEACTOSIEH aesi-
TEJIbHOCTH.

TepmMuH «y4yeOHasi 321242 - B LIMPOKOM ITOHUMAHUU - 3TO TO, YTO BBIJBU-
raeTcsi CaMUM YYEHHKOM JJIS BBIIIOJHEHUS B MPOIECCE YUYEHUS B IO3HABATEIIbHBIX
nensx. YueOHas 3ajlaya 4yacTo pOKJIaeTcs U3 MpoOJIEeMHOM CUTyalllu, Korja He-
3HaHUE, CTAJKMUBAETCS C YE€M-TO HOBBIM, HEM3BECTHBIM, HO peIlICHUE Y4eOHO 3a-
a4l COCTOMT HE B HAXOXIACHUM KOHKPETHOTO BBIXOJId, @ B OTBICKAHWUU OOILEro
crioco0a JEeNCTBUS, TPHUHIMIA PEIICHUs IIeJIOT0 KJacca aHaJOTWYHBIX 3aj1ad.
VYyeOHast 3amaya pemiaeTcsl IKOJIbHUKAMH IYTEM BBINOJHEHUS ONPEIEICHHBIX
JCHCTBUI: 3HAIO — HE 3HAIO — XOUY y3HAaTh.

Illaz 3. BeIOOp UCTOYHHUKOB M JICUCTBUM JJIA PEIICHUS Y4eOHOH 3a1aduu U
JOCTHKEHHUSI IOCTABJICHHOM 1EJIN: TA€ U KaK MbI 00 ’TOM MOYEM y3HaTh?

Jtan 3. OTKpbITHE U NOCTPOCHUE HOBBIX 3HAHMI.

Llaz 1. CaMOCTOATENBHOE U3BJICUEHUE MH(POPMALIUU U3 PA3IMYHBIX UCTOY-
HUKOB (IIPEX]I€ BCETO TEKCTOB).

lllaz 2. BepOanbHas 1 3HaKoBas (pUKCAIUsT HOBBIX 3HAHHM.

[IpennouyTuTenbHO (PUKCAIIUIO HOBOTO CIOCOOa MPOBOJIUTHL B (popme anro-
pUTMA, KOTOPBIM MNPUHLMIUAIBHO JIOJDKEH CKOHCTPYMPOBAaTh caM TMOJPOCTOK
(BO3MOKHO MAapHOE COTPYIHUYECTBO).

Jran 4. BKio4yeHre HOBBIX 3HAHUN B CHCTEMY MHPOBO33PEHHUS M KU3-
HeesITeJIbHOCTH

[llaz . Opranuzanys MPUMEHEHUSI HOBBIX 3HAHUM, HOBOTO CIIOCO0a MO BHI-
paboTtaHHOMY anroputMy. J[Jiss 3TOTO yduTens MpeasiaracT MOJIPOCTKaM PEIIUTh
CUTYyallMOHHBIE, MPAKTUKO-OPUEHTUPOBAHHBIC 33JJaHNUs, 3aa4l OTKPBITOrO THIA.

Tunvl yueOHbIX 3a0aHULL:

1) 3a1aHus, B KOTOPBIX HMEIOTCS JIUIITHUE TaHHbIC,

2) 3a71aHUs C IPOTUBOPEUYMBBIMH JAHHBIMH;
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3) 3aaHus, B KOTOPBIX JTaHHBIX HEJOCTATOYHO ISl PEIICHUS;

4) MHOTOBapHaTHBHBIC 3aaHMsI (MMEIOT HECKOJIBKO BAPUAHTOB PEIICHU ).

Tunwt 3a0au

1) [IpenmeTHbIe 3aa4u: B YCIOBHH OIKCBHIBACTCS MPEIMETHAS CHTYAIlWs,
JUISL pElIeHUs] KOTOPOW TpeOyeTcsl YCTAaHOBJICHHE M MCIOJb30BaHUE 3HAHUM KOH-
KpPETHOTO y4eOHOTO MpeaAMETa, U3y4aeMbIX Ha Pa3HbIX dTalax U B Pa3HBIX €ro pas-
JieNax; B X0/l aHAJIN3a YCJIOBUSA HEOOXOAUMO «CUUTATh HH(POPMAIIHIO», IPEACTaB-
JICHHYIO B pa3HbIX (popmMax; CKOHCTPYHUPOBATH CIIOCOO PEIICHHUS.

2) MexxnpeMeTHBIC 3a/1a41: B YCIOBUU OIKMCAaHA CUTYAlHs Ha S3BIKE OJTHOU
U3 MPEIMETHBIX 00JaCTel ¢ SBHBIM WJIM HESIBHBIM HCIIOIb30BAHUEM SI3bIKA IPYTrOf
npeaMeTHON obsactu. JIJist pemeHus: Hy>KHO MPUMEHATh 3HAHUS U3 COOTBETCTBY-
IOIKUX 00JacTel; TpeOyeTcsl UCCIeIOBAHUE YCIOBUS C TOUKU 3PEHUS BbIICICHHBIX
MPEAMETHBIX 00JIACTEMH, a TaKXKE MOUCK HEJOCTAIONINX JaHHBIX, MPUUYEM PEIICHUE
U OTBET MOTYT 3aBUCETh OT UCXOJHBIX JAHHBIX, BHIOPAHHBIX (HAMIEHHBIX) CAMUMHU
00y4YaromMuMHCH.

3) [IpakTHKO-OPHEHTUPOBAHHBIC 3aJlaud: B YCJIOBHU OIMCAHA TaKas KH3-
HEHHas CUTyalusl, C KOTOPOM MOJAPOCTOK BCTPEYAETCS B IMOBCEIHEBHOM CBOEH
KU3HEHHOW TpakTuke. [ pelieHus 3anayu HyKHO MOOWJIM30BaTh HE TOJIBKO
TEOPETUUYECKHE 3HAHUSI U3 KOHKPETHOW WJIM Pa3HBIX MPEIMETHBIX 00JacTel, HO U
MPUMEHUTH 3HAHUS, NPUOOPETEHHBIE U3 MOBCEIHEBHOIO OMbITA CAMOr0 00yYaro-
nierocs. JlaHabIe B 3a/1a4 JOJKHBI OBITH B3ATHI U3 PEAIbHON JEHCTBUTEILHOCTH.

4) CuTyallMOHHBIC 3a]1a4H HE CBSI3aHBI C HETIOCPEJICTBEHHBIM TIOBCEIHEBHBIM
OMBITOM O0YYarOIIErocsi, HO OHU MOMOTAI0T 00YYaIOIIUMCS YBUJIETh U MOHATh, KaKk
U TJI€ MOTYT OBITh MOJIE3HBI €My B OYIyIlleM 3HAHUS W3 PA3IMYHBIX MPEAMETHBIX
oOnacteil. PelieHne CUTyallMOHHBIX 3a/lad CTUMYJIMPYET pa3BUTUE MO3HABATEIb-
HOM MOTHBAIMK 00y4aromuxcs, GopMUPYIOT CIIOCOOBI IEPEHOCA 3HAHUS B IITUPO-
KMH COLIMATIbHO-KYJIbTYPHBI KOHTEKCT.

lllaz 2. ConepxatelibHasi U TMYHOCTHAS pedeKcusl.

Emé pa3 ormeruMm, uTo OTpedieKCUpOBAaHHOE 3HAHUE XapaKTEepPHU3yeTCs

YCB0EHHbIMU cnocobamu deﬂmeﬂbﬁocmu, NOHUMAHUEM CMblCllad NOSHAHUA, TUYHBIM
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UHDOPMAYUOHHBIM U PYHKYUOHAILHLIM npupaujenuem ydyenuxka. BaxHo, 4ToObI
YUUTENb IOMOT OCO3HATh MOJIPOCTKY, KaK U IOYEMY HOBOE 3HAHHE OKaXET Ha HETO
dbopmupytolee Bo3ACHCTBUE, CIIETAeT €ro Jyylle, PaclIUpUT €ro BO3MOKHOCTH.
OTtpednexcupoBaHHOE 3HAHUE KaK JIMYHOCTHOE MPUPAIEHUE BKIIOYAET B CeOsI CO-

BOKYITHOCTB CJICAYIOIIUX KOMIIOHCHTOB:

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

7

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

\Z

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

\Z

«3HAaA »
(camoonpeeTenHe ceds OTHOCHTEILHO JAHHOI0 3HAHAS H COOTBETCTBYIOMel HHEGOpManHH).
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IIporpamma kypca
«Pa3BuTHe QyHKIMOHAJIBbHON I'PAMOTHOCTH 00y4a0LIUXCH
OCHOBHOM LIKOJIBI»
HosicHuTeILHAS 3aMIUCKA

[TonsiTne GyHKIMOHATHLHOW TPAMOTHOCTH CPAaBHUTEIBHO MOJOJO: TOSBU-
Jock B KoHIIE 60-x rogoB mponuioro Beka B gokymeHtax FOHECKO u no3sgnee
BOLIJIO B 00uxoJ uccnenoBareneid. [Ipumepno o cepeaunbl 70-X rofoB KOHIIETI-
U U CTpaTerusi UCCIIEIOBAHUS CBS3bIBAJAcCh C MPO(ECCHOHATBLHON AESTENbHO-
CTBIO JIFO/ICH: KOMIICHCAIIUEH HEOCTAIOIINX 3HAHUN U YMEHUMN B 3TOH cdepe.

B panpHelieM 3TOT mojaxoa ObLI MpU3HAH OJHOCTOPOHHUM. DyHKIIHO-
HaJbHasl TPAMOTHOCTh CTajla pacCMaTPUBATHCS B 00JIE€ MIMPOKOM CMBICIE: BKITIO-
4aTh KOMIIBIOTEPHYIO T'PaMOTHOCTh, MOJMTHYECKYI0, SKOHOMHUYECKYIO TpamoT-
HOCTb U T.J.

B takom koHTekcTe (yHKIIMOHAIbHAS TPAMOTHOCTh BBICTYIAET KaK CIOC00
COI[MAJILHON OpHUEHTAIMU JIMYHOCTH, HMHTETPUPYIONMICH CBA3b 0O0pa3oBaHMs
(B mepByI0 o4yepeib 00I11eT0) ¢ MHOTOIIJIAHOBOM Y€JIOBEUYECKOU JIEATETbHOCTBIO.

MOHUTOPUHTOBBIM HCCJIEIOBAaHUEM KadecTBa 00IIero oOpa3oBaHUs, MPHU-
3BaHHBIM OTBETUTH Ha Bompoc: «O0sanarT U ydamuecs 15-JeTHETo Bo3pacTa,
MOJIYYHMBIINE 00s13aTeIbHOE 001Iee 00pa3oBaHKe, 3HAHUSMU U YMEHUSMU, HEO0O-
XOJUMBIMU UM JIJISl TOJHOIEHHOTO (DYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIIe-
CTBE, T.C. IS pEIICHUs ITUPOKOTO AUAra30oHa 3a7ad B pa3IudyHbIX chepax denoBe-
YeCKOll AeITeIbHOCTH, OOIIEHUS U COIMATIbHBIX OTHOIIEHUI?»!?, - apnsercs PISA
(Programme for International Student Assessment). U dbyHKkimoHanbHas TpaMoT-
HOCTh oHuMaeTcs PISA kak 3HaHUS U yMEHUs, HEOOXOANMBIE VISl TTOJIHOIIEHHOTO
(GyHKIMOHUPOBAHUS YeIOBEKa B COBpeMeHHOM obiiecTBe. PISA B cBOMX MOHHTO-
pUHTax OLIEHUBAET 4 BUJIa TPAMOTHOCTH: YUTATEIbCKYI0, MAaTEMAaTHUYECKYIO, €CTe-

CTBEHHOHAYUYHYIO 1 (PUHAHCOBYIO.

11 MesxayHaposHas nporpaMma 110 oleHKe 00pa3oBaTellbHbIX I0CTHXEeHMH ydamuxcs / OpuiuanbHblii caift Mu-
cTUTyTa cTpareruu passutus obpasosanust PAO. URL: http://www.centeroko.ru/pisal8/pisa2018 info.html
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[Ipo6nema pa3BuTus PYHKIIMOHATIBHONW TPAaMOTHOCTH 0Oy4aromuxcsi B Poc-
cun aktyanusupoBanack B 2018 romy Omaromapss Ykasy Ilpesugenta PD ot
7 mas 2018 r. Ne 204 «O HanmoOHAJIBHBIX IEIAX U CTPATETMYECKUX 3a7a4ax pa3BU-
tust Poccuiickoit @eneparuu Ha nepuop A0 2024 roga». CornacHo Ykazy, «B 2024
roxy HeoOxoaumo <...> o0ecrneyuTh ri00aibHyI0 KOHKYPEHTOCIIOCOOHOCTh POC-
cuiickoro obpazoBaHusi, BXoxJeHHe Poccuiickoit deneparuu B unciao 10 Bemy-
IMX CTPaH MMpA MO Ka4eCTBY 0OIIEro o0paszoBaHusa» 2,

[TockonbKy (QyHKIIMOHATBHAS TPAMOTHOCTb MOHUMAETCS KaK COBOKYIHOCTD
3HAHWN ¥ YMEHHH, 00€CTIeUNBAIOIINX MMOTHOIICHHOE ()YHKIIMOHUPOBAHUE YEIIOBE-
Ka B COBPEMEHHOM OOIIIECTBE, €€ Pa3BUTHUE Y IIKOJbHUKOB HEOOXOAMMO HE TOJIBKO
JUIsl TIOBBILIEHUSI pe3ysbTaTtoB MoHuTOpuHra PISA, kak daxrta mokazarenncTBa
BbInoJIHEHUA [IpaButensctBoM P® nocraBinenHbix nepen HuM lIpe3npentom 3a-
Jla4, HO W JIJIs1 Pa3BUTHSI POCCUICKOTO 00IIECTBA B 1IEJIOM.

Huskuii ypoBeHb (PYHKITMOHAIBHON TPAMOTHOCTHU TMOAPACTAIOIIETO MOKOJIe-
HUS 3aTPYAHSET UX aJalTaluio U colUaIn3aluio B couunyme. CoOBpeMEHHOMY pOC-
CUICKOMY OOIIECTBY HY>KHBI 3(h(DEKTUBHBIE TpaXKaHe, CIOCOOHBIE MAKCUMAIILHO
peanu3oBaTh CBOU MOTEHIUAIbHBIE BO3MOXKHOCTH B TPYJIOBOU U MPodheCCUOHAIb-
HOM JIEeATEeTLHOCTH, U TEM CaMbIM MPHUHECTH TOJIb3y OOIIECTBY, CIIOCOOCTBOBAThH
Pa3BUTHIO CTPAHBL. ITUM OOBICHSIETCS aKTyaJIbHOCTh MPOOJIEMBbI pa3BUTHS (yHK-
[IMOHAJILHOM TPAMOTHOCTH Y IIIKOJLHUKOB Ha YPOBHE 00IIIECTRA.

Pe3ynbTaThl JOHTUTIONHBIX HUCCIENOBAHUM, TPOBEICHHBIX Ha BBIOOpPKAX
2000 u 2003 rr. cTpaHaMH-y4acTHULIAaMH MOHUTOpUHTOB PISA moka3zanu, uto pe-
3YJbTAThl OIEHKH (YHKIIMOHATBHOW TPaMOTHOCTU 15-J€THUX y4alluxcst sBJISIIOT-
Csl HaJIeHBIM WHIAMKATOPOM JajibHEHIell 00pa30BaTeIbHOW TPAECKTOPUH MOJIO-
IBIX JTFofel W ux OxarococTosHuS . JIF000# MIKOJIBHUK XOYeT OBITh COIMATBHO
YCTENIHBIM, €T0 POAMTENIA TaK)KE€ HAJICIOTCS HA BBHICOKUN YPOBEHH OJIATOMOIYYHs

CBOETO pedeHKa BO B3pOCioi xu3HU. [103TOMy akTyanbHOCTh pa3BUTHS (PYHKIIHO-

12 O HanMOHANBHBIX LENAX M CTPATErMYECKUX 3aauax pasBuTHs Poccuiickoit @enepaiyu Ha nepuos a0 2024 roaa:
Vkaz Ilpesunenta Poccuiickoit ®enmepaumu ot 7 wmas 2018 1. Ne 204. II. 5 // TAPAHT.PV:
http://www.garant.ru/products/ipo/prime/doc/71837200/#ixzz5dzARMpWI

13 Kopanésa I'., JaBeinoBa E., Cunoposa I'. 'moGanbHble KoMIeTeHITMHA. UTO KAET ydammxcsi B HOBOM HCTIBITAHUH
PISA-2018 // Yuurensckas razera, Ned7, 21 nosopst 2017 r. URL: http://www.ug.ru/archive/72357
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HAJIBHON TPaMOTHOCTH OOOCHOBAHA €III€ U TEM, YTO CYOBEKThl 00pa30BaTEIbHOTO

IpoIecca 3aMHTEPECOBAHbl B BBICOKUX aKaJEMUYECKHX M COLMATBHBIX JOCTHXKE-

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

OCHOBHOI 1eBIO0 MPOTPAMMBI SIBJIIETCS pa3BUTHE (PYHKIMOHAIBHOW rpa-
MOTHOCTH y4Yamuxcs 5-9 Ki1accoB Kak HMHIUMKATOpa KayecTBa U 3((PEeKTUBHOCTU
oOpa3oBaHMsl, paBEHCTBA JJOCTyIa K 00Pa30BaHUIO.

[Iporpamma HaleneHa Ha pa3BUTHE:

CIIOCOOHOCTH 4esioBeKa (hOpMYJIMPOBaTh, MPUMEHATh U WHTEPIPETHPOBATH
MaTE€MaTUKy B Pa3HOOOpa3HbIX KOHTEKCTaX. JTa CIIOCOOHOCTh BKIIIOYAET MaTeMa-
TUYECKUE PACCYXKJEHHUS, UCIOJIb30BAaHUE MaTeMaTUYECKUX MOHSTHM, MPOILEenyp,
($aKkTOB M MHCTPYMEHTOB, YTOOBI OMHCAaTh, OOBACHUTH W TMPEACKA3aTh SBICHUS.
Ona moMoraer JIOJsiM MOHATh POJb MaTeMaTHUKUA B MHUPE, BBICKA3bIBATh XOPOIIIO
00OCHOBaHHBIE CYXXJIEHHUS W MPUHUMATH PEIICHHUS, KOTOpPble HEOOXOJAMMBI KOH-
CTPYKTUBHOMY, aKTMBHOMY W Pa3MBIIUISIONIEMY TpaXIaHUHY (MaTeMaThdeckas
I'PaMOTHOCTb);

CIIOCOOHOCTH 4eJIOBEKa MOHUMAaTh, UCIOJIb30BaTh, OIIEHUBATh TEKCTHI, pa3-
MBIIUIATH O HUX U 3aHUMAThCSl YTEHUEM JUIsl TOTO, YTOOBI IOCTUTAaTh CBOMX IIEJIEH,
pacIIMpATh CBOM 3HAHHS U BO3MOXKHOCTH, y4aCTBOBATh B COLIUAILHOMN JKU3HU (UH-
TaTeIbCKasi TPaMOTHOCTb);

CIIOCOOHOCTHM 4YeJIOBEKa OCBauBaThb W MCIOJIb30BaTh €CTECTBEHHOHAYUYHBIE
3HAHUWS AJIs1 paClO3HAHMs U TIOCTAHOBKHU BOIIPOCOB, JUIsl OCBOCHHUS HOBBIX 3HAHWH,
TUTSE OOBSICHEHHSI €CTECTBEHHOHAYYHBIX SIBIICHUHN U (POpMYIHpOBaHUS OCHOBAHHBIX
Ha HAyYHBIX JOKA3aTEeJbCTBAX BHIBOJIOB B CBSI3U C €CTECTBEHHOHAYYHOMU IpoOiie-
MAaTUKOW; TOHUMAaTh OCHOBHBIE OCOOCHHOCTU €CTECTBO3HAHHUSA KaK (POPMBI Ueso-
BEUYECKOT0 MO3HAHM; JEMOHCTPUPOBATh OCBEAOMIICHHOCTh B TOM, YTO €CTECTBEH-
HbIC HayKH W TEXHOJIOTHS OKAa3bIBAIOT BIMSHHUE HA MATEPUAIBHYIO, WHTEIUICKTY-

QIbHYI0O U KYJbTYpHYIO cepbl 00IecTBa; MPOSBISATh AKTUBHYIO T'PaKIaHCKYIO
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MO3UIMI0 TIPU PACCMOTPEHHM MPOOJeM, CBSI3aHHBIX C €CTECTBO3HaHUEM (ecTe-
CTBEHHOHAYYHAs TPAMOTHOCTB )4,

CIOCOOHOCTH UelloBeKa MpUHUMAaTh 3(h(EeKTUBHBIC PElIeHUs B pazHooOpas-
HBIX (DMHAHCOBBIX CUTYAIHMIX, CIOCOOCTBYIOLIUX YIYyYIIEHUIO (PUHAHCOBOTO OJa-
TONOJIYYHsI TMYHOCTH U OOIIECTBA, a TAK)KE€ BO3MOXXHOCTH y4acTHUsS B SKOHOMHUYE-

CKOU JKU3HMU.

Il1anupyeMblie pesyabTarhit®
MeTanpeaMeTHble H IpeIMeTHbIe

I"'pamoTHOCTH
YuTaTenbckas Marematnyeckas EcrecTBeHHO-Hay4Hast DuHaHCOBAas
5 kaace HaXOIUT U U3- HaXOJIUT U U3BJIE- |HAaXOAUT U U3BJIEKaeT UHPOP- HaXOIuT U U3-
YpoBeHb BJeKaeT MHQOp- | KaeT MareMaruyie- MAIHIO O ECTECTBEHHO- BJIEKaeT (MHAH-
y3HaBaHUS MAalMIo U3 Pa3- | CKyr0 HHGOPMALUIO |HAYYHBIX SBJICHHUSAX B pa3jind- | COBYIO MH(OpMa-
U TIOHUMA- | JIMYHBIX TEKCTOB | B Pa3iIMYHOM KOH- HOM KOHTEKCTE LU0 B Pa3JINYHOM
HUSI TEKCTE KOHTEKCTe
6 xnacc MIPUMEHSIET U3- NPUMEHSIET MaTe- |0OBSCHSIET U ONUCHIBACT €CTe- | MpPUMEHSET Qu-
YpoBenb BJICUCHHYIO U3 MaTHYECKHE 3Ha- |CTBEHHO-HAYUYHBIC SIBIICHHUS HA | HAaHCOBBIC 3HAHUS
MOHUMa- | TekcTa uHpoOpMa- | HHA AJS PEIICHUS |OCHOBE MMEIOIINXCS HaY4YHBIX IUISL PELICHUs
HUS U LUIO JJIS pelie- | pa3Horo poja mpo- 3HaHUHN pasHoro poza
MpUMEHe- | HUs pPa3HOTro pojia oem pooeM
HUS mpo0iieM
7 kJy1acc aHAIM3HUPYET U dopmynupyet ma- pacro3HaeT U UCCIIEayeT aHAJIM3UPYET UH-
YpoBeHb | WHTErpUpYET HH- TEMaTHYECKYIO JUYHBIE, MECTHBIC, HAIIMO- | (opmanuio B hu-
aHanmmza u | (Qopmammto, To- mpoOIieMy Ha oc- HaJbHEIE, TII00aTHHBIE ecTe- HAaHCOBOM KOH-
CHHTE3a Jy4CHHYIO U3 HOBE aHaJIM3a CU- | CTBEHHO-HAY4HbIE IPOOIEMBI TEKCTe
TeKcTa Tyaluu B PA3JIMYHOM KOHTEKCTE
8 kanace olleHMBaeT POp- | MHTEPIPETHUPYET H | WHTEPIPETUPYET U OIICHNWBA- |OLICHUBAET (PUHAH-
YpoBeHb | My U COAEp)KaHHE | OLIEHUBAeT Mare- €T JIMYHbIC, MECTHBIC, HAIIU- |COBBIE ITPOOJIEMBI B
OIIEHKH TEKCTa B paMKax MaTHYeCKHE JaH- OHaJIbHBIE, I100abHbIC pa3IMYHOM KOH-
(peduiex- | mpeAMETHOro co- | HbIE B KOHTEKCTE €CTeCTBEHHOHAYYHBIE IPO- TEKCTe
CHUH) B JepKaHus JIMYHO 3HAYUMOH | OJeMBI B Pa3IMYHOM KOHTEK-
paMikax CUTYyaluu CT€ B paMKax IpeAMETHOTO
npeaMeT- coJiepKaHus
HOTO CO-
JepKaHusl
9 knacc olileHMBaeT QOp- | HMHTEPHPETHPYET U | MHTEPIPETHUPYET U OIICHUBA- | OIIEHUBAcT (u-
YpoBeHb | My UM cofiep)KaHUE€ | OIICHMBAeT MaTe- | €T, JeJAeT BHIBOJBI U CTPOUT | HAHCOBBIE MPO-
OLICHKHU TEKCTa B paMKax MaTHYECKHE pe- MIPOTHO3BI O JINUHBIX, MECT- Onemsbl, Aenaer
(peduiex- | MerampenMETHO- 3yJIbTaThl B KOH- HBIX, HAIIMOHAJIBHBIX, TJ10- BBIBOZIBI, CTPOUT
CHH) B rO COJIEpKaHUsI | TEKCTe HaIlMOHAIIb- 0aNbHBIX €CTECTBEHHO- MIPOTHO3BI, Mpe/I-
paMkax HOMW Wi rnodanb- | Hay4yHbBIX IpoOieMax B pas- jaraet myTH pe-
MeTarpen- HOU CHUTyaIlH JMYHOM KOHTEKCTE B paMKax HICHUS
METHOTO METaNpeIMETHOTO CO/IepKa-
cojieprka- HUS
HUS
4 PISA /I Oduuuanshbiii  caiit  MHcTuTyTa  cTparterum  pasButus  obpasosanus PAO. URL:

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

15 TInanupyeMble pe3ysibTaThl OTPAXKAIOT CTPYKTYPHBIE KOMIIOHEHTBI Pa3IMIHOTO BHIA TPAMOTHOCTH 110 PISA.
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JINYHOCTHBIE pe3yJIbTaThl

I'pamoTHOCTH
YuraTenbckas MaremaTnueckas EctecTBenno- dunaHcoBas
HayJHas

5-9 knaccel

OLICHMBAET COAECP-
JKaHHWE TIPOYUTAH-
HOTO C TIO3UIINU
HOPM MOpAJIU 1
0011e4YeI0BeYeCKUX
HeHHocTel; Gop-
MyJUpyeT co0-
CTBEHHYIO MO3H-
IIUIO 110 OTHOILIE-

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

O0OBSICHSIET TPAKIAH-
CKYIO TIO3UIIHIO B
KOHKPETHBIX CUTYya-
LHSIX OOIICCTBEHHOM
’KU3HHM Ha OCHOBE
€CTEeCTBEHHO-
Hay4HbIX 3HAHUH C
MTO3UIH HOPM MO-
panu 1 o0IIeYeNIoBe-

OLIEHUBAET Qu-
HaHCOBBIE JcH-
CTBHSI B KOHKPET-
HBIX CUTYAIIHSX C
MO3UIMH HOPM
MopaJ 1 o01I1e-
YyeJIOBEYECKUX
LIEHHOCTEM, IpaB
1 00s13aHHOCTEH

HUIO K POYUTAH- KHX IIEHHOCTEN YeCKHUX IIEHHOCTEN

HOMY

rpakIaHUHA
CTpaHBbI

XapaxkrepucTuka 00pa3oBaTeIbHOI0 MpoLecca

[Iporpamma paccuntana Ha 5 jieT 00y4yeHus (¢ 5 mo 9 Kiacchl), peauzyercs
M3 YacTH y4yeOHOro miaHa, GopMUPYEMOTO y4aCTHUKAaMHU OOpa3oBaTEbHBIX OT-
HOIIICHUI W/WJIK BHEYPOUHOH JESATEIBHOCTU U BKIIOYAET 4 MOyJIsl (UMTaTeNIbCKasl,
€CTEeCTBEHHOHAY4YHas, MAaTEeMaTH4eCKasi 1 (PMHAHCOBAsi TPAMOTHOCT ).

Pa3pabGoTtanHblii yueOHO-TEMaTUYECKUU TJIaH MPOTPAMMBI ONHCHIBAET CO-
JIep’)KaHue MOJYJIA U3 pacuera OJHOTO/ABYX YacOB B HEJENI0 B KaXKJIOM Kiacc-
KoMIuiekTe. TeM He MeHee, Kax0e 00pa30oBaTeIbHOE YUPEKICHUE UHIUBUAY A b-
HO MPOEKTUPYET YUeOHBIN TUTaH MO KaXK0M Mapajuiesid U 1o KaXI0MY MOJYIIIO.

Takum o0pa3om, 00IIee KOJIMYECTBO 4YacoB: MHUHHMaibHOe — 170 yacos
MakcumaiabHoe — 340 Jacos.

KonuyectBo yacoB Ha OoAWH TOJ OOy4eHHs] B OJHOM KJIACC-KOMILUIEKTE —
oT 34 5o 68 , T.e mo 1-2 yaca B HemEMIIO:

- 8-16 yacoB Ha MOIyJIH «UUTATEIHCKAsI TPAMOTHOCTBY, «MaTeMaTH4eCKas
I'PaMOTHOCTBY, «(PUHAHCOBASI TPAMOTHOCTbHY;

- 8-18 yacoB g MOAYJIsl €CTECTBEHHOHAYYHON TPAMOTHOCTH;

- 2 yaca Ha NPOBEJACHUE aTTECTALNH, 3aBEPIIAIOIINX OCBOCHHUE MPOrPaAMMBbI
M0 COOTBETCTBYIOIIEMY IOy OOyUEHHUS.

PazpaboTtunku mporpaMMmbl peKOMEHAYIOT B KaKJIOW Mapajjieiy HauMHATh
peanu3aiuio ¢ MOAYJs 0 GOPMUPOBAHUIO YUTATEIHCKON TPAMOTHOCTH.

1 4eTBepPTh — MOJIYJIb «YUTATEJIBCKASI TPAMOTHOCTBY.
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Jlpyrue Moy MOTYT IO TOTPEOHOCTSIM U BO3MOXKHOCTH OpraHU3aIuKU U/I-
TH B JIIOOOM MOPSJIKE, HATPUMED:

2 4eTBepTh — MOJIYJIb «MaTEMaTUYECKasi TPAMOTHOCTBY,

3 4eTBepPTh — MOJIyJIb «ECTECTBEHHOHAYYHAsI TPAMOTHOCTB,

4 4yeTBepTh — MOJIYJIb «(DUHAHCOBASI TPAMOTHOCTDY.

[Iporpamma mpenronaraeT MOITAITHOE PA3BUTHE PA3JIMYHBIX YMEHHH, CO-
CTaBJISIONINX OCHOBY (D)YHKITMOHATHHOU TPAMOTHOCTH.

B 5 knacce oOyuarommecss y4yaTcsi HaXOAUTh M U3BJIEKAaTh WHOOPMAIUIO
Pa3TUYHOTO MPEIMETHOTO COECPKAHUS U3 TEKCTOB, CXEM, pUCYHKOB, TAOJIHII, THa-
rpamMM, IpeACTaBICHHBIX KaK Ha OYMa)KHbBIX, TaK U JIEKTPOHHBIX HOocuTesix. Mc-
MOJIB3YIOTCSl TEKCThI pas3linyHbie M0 odopmiieHuto, cTuirctuke, Gopme. Madop-
Mallsi TpeACTaBlieHa B Pa3IMYHOM KOHTEKCTE (CeMbs, JOM, APY3bs, IMPUPOJA,
ydeba, paboTa U IPOU3BOJICTBO, OOIIECTBO U JP.).

B 6 kiacce dopmupyeTcss yMeHUE MPUMEHSTh 3HAHUS O MaTEMaTUYECKUX,
€CTECTBEHHOHAYUYHbBIX, (DUHAHCOBBIX M OOILECTBEHHBIX SIBICHUSX MJI PEIICHUS
MOCTABJICHHBIX TIEPE]l YUCHUKOM MPAKTUYECKUX 3a/ad.

B 7 knacce oOy4aronuecs ydarcs aHAIM3UPOBaTh U 0000111aTh (MHTErPUPO-
BaTh) MH(MOPMAIUIO PA3TUYHOTO MPEAMETHOTO COJIEPKAHUS B PA3HOM KOHTEKCTE.
[TpoGnembl, KOTOpBIE YUEHUKY HEOOXOIUMO MPOAHATN3UPOBATh U CHHTE3UPOBAThH
B €IMHYI0 KapTUHY MOTYT UMETh KaK JIMYHBIN, MECTHBIN, TaK U HAITMOHAJIBHBIN U
rioOanbHbI acnekThl. IIKoNMbHUKK HOMHKHBI OBIA/IETh YHUBEPCAIBHBIMU CIIOCO-
Oamu aHanmu3a HHGOPMALIUK U €€ UHTErPallK B €UHOE 1IEJI0€.

B 8 kiacce MIKOJIBHUKY ydaTcsl OLEHUBATh U UHTEPIPETUPOBAThH Pa3IUUHbIC
MOCTaBJICHHBIC TIEPE] HUMH MPOOJIEMBI B paMKaxX MPEIMETHOTO COJIEP KaHHUSI.

B 9 knacce gopmupyercs ymeHue OLIEHMBAaTh, HHTEPIIPETUPOBATD, AENIATh
BBIBOJIBI U CTPOUTH MPOTHO3BI OTHOCUTENHHO PA3IMYHBIX CUTYallMi, MpobjeM u
SABJICHUA (OPMHUPYETCS B OTPHIBE OT MPEIMETHOTO COJEpKaHMs. 3HAHUS U3 pas-
JUYHBIX TIPEAMETHBIX 00JacTel JIETKO aKTyaJIU3UPYIOTCS MIKOJIbHUKOM U UCIOJIb-

3YIOTCSI JIJISl PEIICHUS] KOHKPETHBIX MPOOIIEeM.
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OcHOBHBIE BHUJIbI JACSITEILHOCTH O0YUYaIOIIUXCSI: CAMOCTOSITENIbHOE YTCHUE U
oOCyXJIeHHE TIOJy9eHHOW MH(pOPMAIUKA C TTOMOIIBIO BOMPOCoB (Oecena, AUCKYyC-
CHsl, TUCIYT); BBHIMOJHEHUE MPAKTUYECKHUX 3aJaHUI; MOUCK U OOCYXJIECHHE MaTe-
puasioB B ceTd VIHTepHEeT, pelleHWe CUTYallMOHHBIX H  MPAaKTHKO-
OpPUEHTHUPOBAHHBIX 33]1a4; IPOBEICHUE SKCIIEPUMEHTOB U OIBITOB.

B nensix pazButus no3HaBaTeNbHON aKTUBHOCTH 00YyYaroUuXcsl Ha 3aHSITH-
X MO>KHO HCIIOJIb30BAaTh JICJIOBBIC U JUJAKTUYCCKUE UTPBI, pa3pabaThiBaTh U pea-
JIM30BbIBATh MUHU-TIPOEKTHI, OPTaHU30BbIBATh TYPHUPHI U KOHKYPCHI.

B cootBercTBUM ¢ mpukazom MunobpHayku Poccun ot 31.12.2015 Ne 1577
paboune mporpamMmbl KypcoB, B TOM YHCJIE€ BHEYPOUHON JESATEIbHOCTH, pa3zpada-
THIBAIOTCSI HA OCHOBE TPEOOBAHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBa-
TETBHON MPOrpaMMbl OCHOBHOTO 0011ero o0pa3oBaHMs C Y4ETOM OCHOBHBIX IMPO-
rpaMM, BKJIIOYEHHBIX B €€ CTPYKTYpy. B CBs3M ¢ 3TUM, pa3paOOTUYMKU CUUTAIOT
1enecoo0pa3HbIM IPOBEJACHUE TEKYIIEH (BBIIOJHEHUE 3a/laHui B XOJIE YPOKa),
pyOexxkHOM (10 OKOHYAHWU KaXKJIOT0 MOJYJsl), MPOMEKYTOUYHOU (IO OKOHYAHUU
roja oOy4eHus) 1 UTOTOBOM aTTECTAllMU MO JaHHOMY Kypcy B popMmaTax, mpeay-
CMOTPEHHBIM METOJAOJIOTUEN U KPUTEPUSIMH OLICHKM KadecTBa oOIIero oopa3oBa-
HUSl B 00111€00pa30oBaTeIbHBIX OPraHU3AlMIX Ha OCHOBE MPAKTUKH MEXIyHapOI-

HBIX I/ICC.]'IGILOBaHI/Iﬁ Ka4ycCTBa IIOATIOTOBKN o6yqafom1/1xc;1.

35



YUYEBHO-TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA
Moayiab «OCHOBBI €CTECTBEHHOHAYYHOI TPAMOTHOCTH»

5 kaace
Tema 3ansaTust Bcero yacos, Teopus | Ilpakmuka Ilnanupyemblii 00pazoBa-
1/2 yaca B HegeJ110 TeJAbHBIA pe3yJbTaT
38yKo6ble ABJIeHUA
3BYKOBBIE SIBJICHUS. 3BYKH KUBOU U HEXKUBOU MPUPOJIBI.
y YK PHPOA 0/2 0/1 0/1 Haxoaut u u3Bnekaer uHpop-
CHBIIIUMBIC U HECIIBIIIUMBIC 3BYKH.
» MAaIUIO U3 PA3IMYHBIX TEKCTOB
[IIym 1 ero BO3I€HCTBHE HA YEIOBEKA. 1/2 0/1 1/1
Cmpoenue sewecmea
Bona. YHUKaIbHOCTB BOJIBL 1/3 0/1,5 1/1,5 HaxomwT 1 n3BieKaeT HHdOp-
YTIIeKHCIBINA Ta3 B IPUPOJIE U €T0 3HAUCHUE. 0/2 0/0 0/2 MALHIO U3 PasIMYHbIX TEKCTOB
3emnsn u 3emnan kopa. Munepanwvi
3emiisi, BHyTpEHHEE CTpOeHUE 3eMJIM. 3HAKOMCTBO C MUHE-
- BHYTP thoct . . 1/2 0,5/0,5 0,5/0,5 Haxonaut u u3Binekaet uugop-
paniavl, TOPHOM OPONO 1 PyAIOH. MAaLMIO U3 Pa3JIMYHbIX TEKCTOB
Atmocdepa 3emun. 1/2 0/0 1/2 P
Kueas npupooa
YHUKaTbHOCTD IUTAHETHI 3eMuls. Y CIIOBUS AJIs CYILIECTBOBA-
. JUBL CYTL 1/3 0,5/2 0,5/1 Haxoaut u u3Bnekaet nugop-
HUs KU3HU Ha 3emuie. CBOMCTBA JKUBBIX OPTaHU3MOB.
= MAIIIo U3 Pa3IMYHBIX TEKCTOB
ITpoBenenune pyOexHoON aTTecTaluu 2 0 2
Hroro 8/18 1/6 7/12
6 xacc
Tema 3ansiTHsA Bcero yacos, Teopus | Ilpakmuxa | Ilaanupyemblii 00pa3oBaTelib-
1/2 yaca B HeneJ110 HBIH pPe3yJIbTaT
Cmpoenue geuwjecmea
Teno u BemecTBo. ArperaTHbie COCTOSIHUS BEIIECTBRA. 0/1 0/0 0/1 ITpuMeRseT HHbopMAIIIO, 13
Macca. M3mepenrie Macchl TeJl. 0/1 0/0 0/1 pHy PMALHIO,
CrpoeHnue BeniecTBa. ATOMBI M MOJIEKYJbl. Mojenu BICHCHIYIO H3 TEKCTa, AT pe-
P ‘ YIIBL. 1/2 0,5/0,5 0,5/1,5 [IEHHsI PA3HOTO pojia mpodiieM
aToma.
Tennogvle agnenusn
Tennossie sinenus. TermnoBoe pacimpenue Ten. Hc- 12 0.5/0.5 15/05 [Ipumensier nndopmanuio, u3-
M10JIb30BAHNE SIBJICHHSI TEIJIOBOTO PACHIUPEHUS IS U3- T T BJICUEHHYIO M3 TEKCTa, I pe-
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MEPEHHUS TEMIIEPATYPHI. IICHHSI PA3HOTO PoJIa PoodIIeM
[InaBnenue u otBepaeBanue. McnapeHue u KOHIEHCa- 0/2 0/05 0/1,5
nusa. Kumnenue.
3emnn, Conneunan cucmema u Beenennasn
ITpencraBnenus o BeeaeHHOIA. 1/2 0,5/0,5 0,5/1,5
= [Ipumensier nadopManmLo, u3-
Mopnens ConHeuHoli cucteMbl. M3yueHue u uccienona- N
uue JIynsl. MccnenoBanus OamKkaimx mianet — Map- 1/2 0,5/0,5 0,5/1,5 BJICUCHHYIO M3 TekeTd, A pe-
IIICHHSI Pa3HOTO PoJIa PodIIeM
ca, BeHepnl.
Kuesasn npupooa
[{apcTBa KUBOM IPUPOIBI 2[4 0,5/2 1,5/2 [Tpumensier nHpOpMaIIHIO, U3-
[IpoBenenue pyOexHON aTTecTaluu 2 0 2 BJICUCHHYIO M3 TCkeTd, A pe-
IIICHHSI PA3HOTO PoJIa poodIIeM
Hroro 8/18 2,5/4.5 6,5/13,5
7 KJaacc
Ne Tema 3aHsATHSA Bcero yacos, Teopus | IlpakTuka Ilnanupyemblii 06pa3oBa-
1/2 yaca B HegeII0 TeJbHBIN pe3yJbTaT
1, CTpyKTypa U CBOIMCTBa BeIECTBA 1/3 0/1 1/2
2. MexaHnuueckoe ABHKeHUE. [ HapOyCHIINTEIh 1/2,5 0/1 1/1,5
3. 3eMJIsl, MUPOBOM OKEaH. 1/2,5 0/0,5 1/2 AHAJ3HPYET M HHTETPAPYET
4, MapuaHcKkasi BiaJiHa 1/2,5 0/0,5 1/2 MH()OPMAIIHIO A1 PUHSTHA
5. 3eMHBIC TIPOIIECCHI 1/2,5 0,5/1 0,5/1,5 I
6. Yes0BeK U €ro 3I0pPOBbE 1/3 0/1 1/2
ITpoBeienue pyoekHOM aTTecTalluu 2 0 2
HUroro 8/18 0,5/5 7,5/13
8 kiacc
Ne Tema 3ansaATHSA Bcero uyacos, Teopus | IIlpakTuka | Ilnanupyemsblii 00pa3oBa-
1/2 vaca TeJAbHBIN pe3yJIbTaT
B HeJeJII0
1. XUMHUECKUE PEaKINH 1/2 0,5/1 0,5/1 [TpuHUMaeT penieHne Ha oc-
2. DJIEKTPUYECKHUE SIBIICHUSL. 1/2 0/0,5 1/1,5 HOBE OIICHKH M MHTEpIIpeTa-
3. TernoBbie siBICHUS 1/4 0/1 1/3 U HHOOPMAITIH
4, DNEKTPOMArHUTHEIE SIBJICHUS. 1/2 0/0,5 1/1,5
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5. ITpon3BOACTBO AIEKTPOIHEPTUU 1/3 0/1 1/2
6. BuyTpenHnsis cpena opranu3ma. Kposs. 1/3 0/1 1/2
[TpoBeaeHue pyOeKHOM aTTeCTAUH 2 0 2
Hroro 8/18 0,5/5 7,5/13
9 kyace
Ne Tema 3ansATHSA Bcero yacos, Teo- IpakTuka Ilnanupyemblii 00pazoBa-
1/2 yaca B HexeJ110 pus TeJIbHBIN pe3yJabTarT
1. CTpyKTypa U CBOWCTBA BELICCTB 1/2 0/0,5 1/1,5
2. XUMHUYECKHUE U3MEHEHUS COCTOSIHUS BELECTBA 1/2 0/0,5 1/1,5
3. du3nYECKUE COCTOSHHS U U3MEHEHUS BEIIECTB 1/2 0/0,5 1/1,5 OuenuBaer MHPOPMALHKIO U
4. DKOJIOTHYECKHUE CUCTEMBI 1/4 0,5/1 0,5/3 NPUHUMACT PEHICHHUE B YCIIO-
5. HacnencrBeHHOCTH OMOJIOTHYECKUX OOBEKTOB 1/2 0/0,5 1/1,5 BHSX HEOIIPEAEIEHHOCTH U
6. 3/10pOBbE YETIOBEKA. 0,5/2 0/0 0,5/2 MHOT033a1a9HOCTH
7. 3eMHBIC IPOIIECCHI U ITUKIIBL. 0,5/2 0/0 0,5/2
8. [TpoBenenue pyOexHOU aTTecTalun 2 0 2
Hroro 8/18 0,5/3 7,5/15

38




IT

DOCKTUPOBAHUE NOCTUIKCHUS IIVIAHUPYEMBIX 06p330BaTeJ'IbHBIX PE3yabTaTOB yqeﬁnoro Kypca ¢ 5 mo 9 kiaaccnl

YpoBHHU

11(0)

Tunosblie 3axa4n

HHCTPpYMEHTHI U CpeCTBA

5 KJtacc
YpoBeHb y3HaBaHUS
" ITIOHUMAHUA

Yuum 6ocnpunu-
Mamb U 00bACHAMD

Haxonur u u3Bieka-
eT uHhOopMaITUIO 13
pa3IMYHBIX TEKCTOB

Onpenenutb BUJ TEKCTA, €M0 UCTOYHUK. OOOCHOBATH CBOE MHEHHUE.
Bb11enuTh OCHOBHYIO MBICIIb B TEKCT, PE3IOMUPOBATH €T0 UICHO.
[TpenyiokuTh UM 0OBACHUTD 3ar0JIOBOK, HA3BaHUE TEKCTA.
OTBeTuTh Ha BOIPOCH! ciIoBaMHU TekcTa. COCTaBUTh BOIIPOCH! IO
TEKCTY.

[TpomoIKUTh IPEUIOKEHUE CII0BAMH U3 TEKCTA.

TexcTbl (yueOHBIH, Xy10)KECTBEH-
HBI, HAYYHO-TIOMYJISPHBIN, TTy0-
JUIUCTUYCCKUI; TTOBECTBOBA-
TENbHBINA, ONMUCATENbHBIN, 00BsC-
HUTEJIBHBIN; MCIUMHBIH).

ITo copepkaHut0 TEKCTHI JOJKHBI

ungopmayuro OnpenenuTh Ha3HAYEHUE TEKCTA, IPUBECTH MPUMEPHI KU3HEHHBIX | OBITH MaTeMaTHYEeCKHE, ecTe-
CUTYyallMid, B KOTOPBIX MOYXHO M HYXXHO HCIIOJIb30BaTh WH(POpPMa- | CTBEHHO-HAy4YHbIC, (HMHAHCOBHIC.
LIUIO U3 TEKCTA. O0BeMm: He Oolee OHOM CTpaHU-
IbI.
6 Kiacc [Tpumensier uupop- | ChopmynupoBaTh TpodIIeMy, OMUCAHHYIO B Tekcte. Omnpenenuts | 3adauu (poOIeMHbBIE, CUTYAIlH-

YpoBeHb OHUMA-
HUSI U IPUMEHECHUS

Yuum oymamo u

Malliio, U3BJICUEH-
HYIO M3 TEKCTa, JIs
peuieHus  pa3Horo
poaa npobiiem

KOHTEKCT.

Beienuts nHbOpManmo, KOTopas UMEeT MPUHIUITHATIBLHOE 3HaYe-
HUE JUI pelIeHUs IpOoOIeMBbl.

OTpa3uTh ONMCAHHBIE B TEKCTE (PAKThl U OTHOILEHUS MEXKIY HUMHU

OHHbIE, IIPAKTUKO-
OpPUEHTUPOBAHHBIE, OTKPHITOI'O
TUIIA, KOHTEKCTHBIE).
[TpoGneMHO-TI03HABATENBHBIC 3a-

paccyscoams B rpad-cxeme (kimacrepe, Tabauiie) OaHusl.

W3 mpe/io)KeHHBIX BapHAHTOB BHIOpATh BO3MOXKHBIE TYTH W CIO- | I paghuueckas Ha2asoHOCmb.
cOOBI pelIeHus MpooIeMBbI. rpad-cxeMmsbl, KI1acTepbl, TAOIHIIbI,
BceraBuTh TponymieHHYI0 B TEKCTE WH(POPMAIMIO W3 TAOJHIBI, | JHArPAMMBI, HHTEIUICKT-KAPTHI.
rpag-cxembl, TUarpaMMal. H306pazumenvras naznaoHocmy:
[TpuBecTn TpUMEpHI KU3HEHHBIX CUTYyalldd, B KOTOPBIX MOTYT | WILTIOCTPAIMH, PUCYHKH.
OBITh IPUMEHEHBI YCTAHOBJICHHBIE MTYTH M CIIOCOOBI pelieHus npo- | [lamamxu ¢ anroOpuTMaMH pelie-
OJICMBEL. HUA 3a/1a4, Tpo0sIeM, 3aJaHui
[TocTpouTh anropuT™ penieHus NpoodIEMBbl MO TAHHOMY YCIOBHIO.

7 Knacc AHanu3upyeT v UH- | BBIIETUTh COCTaBHBIE YacTH B MPEACTaBICHHOW WH(opMaruu | TeKCThI, 3a1a9u, CUTYaIluu

YpoBeHb aHaNMM3a U | TErpupyeT HHPOp- (Tekcre, 3aaue, mpobiieMe), yCTAaHOBUTh MEXKIy HUMHU B3aUMOCBS- | 3adauu (MpoOIeMHbIe, CUTYaIlH-
CHUHTE3a MAITUIO JUTS IPHHS- | 3H. OHHBIE, MPAKTHUKO-

Yuum ananusupo-
6amu u uHmepnpe-
muposams npoobJie-

Mbl

TUS pCHICHUA

ChopmynupoBarh mpobiieMy Ha OCHOBE aHajIM3a MpeJICTaBICHHON
curyarun. OnpenennTh KOHTEKCT MPOOIEMHOM CUTYAIIHH.
Onpenenutb 061acTh 3HAHUM, HEOOXOAUMYIO Ul pelIeHHs JlaH-
HOM MpoOIeMBI.

ITpeoOpa3oBaTh HHPOPMALIMIO U3 OJHOM 3HAKOBOM CUCTEMBI B JIpY-

OpPUCHTHUPOBAHHbBIE, OTKPHITOTO
THTIA, KOHTEKCTHBIE).
[TpoOneMHO-TT03HABATEIBHBIC 3a-
oanusl.

I'pachuueckasn naznsionocmo:
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r'yI0 (TEKCT B CXeMYy, TaOIHILy, KapTy ¥ HA000pOT).

CocTaBUTh aHHOTALUIO, PEKIIAMY, TPE3CHTAIIHIO.

[TpenyioskuTh BapHaHThI PEHICHUSI MPOOJIEMBbI, 00OCHOBATh UX pe-
3YJIbTATUBHOCTD C IOMOIBKO KOHKPETHOTO NPEAMETHOI'O 3HAHU.
[TpuBecTH TpUMEpHI )KU3HEHHBIX CHTYallMd, B KOTOPBIX OIBIT pe-
MICHNUS JAaHHBIX Hp06HeM II03BOJIUTH 6BITB YCIICHIHBIM, PE3YyJibTa-
TUBHBIM.

CocTaBUTh aTOPUTM peIIeHUs MPOOIIeM JaHHOTO Kiacca.

Crenath aHATUTUYECKHE BBIBOJIBI.

rpad-cxeMsbl, KJIacTepbl, TaOJIHUIIHI,
JUarpaMMbl, UHTEIJICKT-KapThI.
H300pazumenvhas Ha2is0HOCMYb.
WJLTIOCTPAIINH, PUCYHKH.
Iamsamku ¢ anropuTMaMH perie-
HUS

8 Kacc
YpOBEHb OIICHKH B
paMKax IIpeIMeETHO-
IO COJICPIKaAHUS

Yuum oyeHueambs u

IIpunumaer  pemre-
HUE Ha  OCHOBE
OLIEHKH U MHTEPIIpE-
Tal1 UHPOPMALUU

OneHnuTh KayecTBO MPEACTABICHHOW HH(OpMAIMK IJsl PELIeHUs
JIMYHBIX, MECTHBIX, HALIMOHAIBHBIX, ITI00AJIBHBIX TPOOIEMBI.
[TpeioXuTh IMMyTH U CIIOCOOBI pelIeHus] 0003HAYEHHBIX MPOOIIEM.
CriporHo3upoBaTh (MPEAINONOKUTh) BO3MOXKHBIE —I1OCIIEACTBUS
MPEIJI0KEHHBIX IEUCTBUM.

OneHuTh NpeUIoKEeHHbIE TYTH U CIOCOOBI pelieHus Npo0ieM, Bbl-

TekcTsl, 3a1a4u, CUTYallUH
Kapmui: MmonenbHble, TEXHOJIOTH-
YECKUE, MEHTAJIbHBIE, IOPOKHBIC

NPUHUMAMb peule- OpaTh 1 000CcHOBaThH HanOoJee 3P PEKTUBHEIE.
HUs Coznate JOpOXKHYIO (MOJEIbHYIO, TEXHOJIOTUYECKYI0) KapTy pe-
IIEHUsI TPOOJIEMBI.
9 knacc OnenuBaer wuHpop- | ChopmynupoBats mpodiemy (IpobieMbl) Ha OCHOBE aHaIM3a CU- | TunmuuHble 3a7aun (3aJaHus) Me-

YpOBEHb OIIEHKH B

paMKax Metarnpen-

METHOTO COJIepKa-
HUS

Yuum oeticmeosams

Malluro " HpI/IHI/IMa-
€T pEeILICHUE B YCIO-
BUSX HEOIPEICIIEH-
HOCTM W MHOIo03a-
JTAYHOCTH

Tyaluu.
BbiienuTe rpaHUuYHBIE YCIOBHS HEONPEAEIEHHOCTH MHOr03a/1ad-
HOCTH yKa3aHHOM MpoOIeMbl.

OTt00paTh (Ha3BaTh) HEOOXOAUMBIE pecypchl (3HaHMA) JUIS pele-
HUS IPOOJIEMBI.

BeiOpath 3 pekTUBHBIE TYTH U CIIOCOOBI peIIeHUs TPOOIIEMBI.
O6ocHoBaTh cBOM BBIOOpP. [loKa3aTh pe3ylbTaTUBHOCTh U LIEJIECO-
00pa3HOCTh BHIOPAHHBIX CIIOCOOOB AESTEIHHOCTH.

TAPeIMETHOTO M MPAKTHYECKOTO
Xapakrepa.

Herunuuneie 3a1aun (3a1aHus)
METanpeIMETHOTO U MPaKTHie-
CKOT'O XapakKTepa.

KomruiekcHble KOHTEKCTHBIE 3a-
naun (PISA)
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MeToaunyeckue MaTepuaJibl
K NPOBEJICHHUIO 3AaHATHH 110 MOAYJII0 «OCHOBBI €CTECTBEHHO-HAYYHON I'PAMOTHOCTH»

5 kJaacce

Tema 1. 36yKoevie asnenus. 36yKu Hcugou u Hexcusoii npupoost. Cnvluiumole u HeC1bl-
uiumble 36yKu

Texcmul 014 umenus

1. 3Byk — 3TO 00BEKTUBHO CYIIECTBYIOIIEE B MpUPOJe PU3NUYECKOE SBJICHUE, BHI3HIBAEMOE
MEXaHUYECKUMHU KOJeOaHUSIMU KaKoro-mubo ymnpyroro Tena (TYyro HATSAHYTOW CTPYHBI WIIU
MeMOpPaHBbI, TOJIOCOBBIX CBSI30K, METAJUNIMYECKON WM JAEPEBSHHON IUIACTUHBI, BO3YIIHOTO CTOJ0a,
3aIOJIHAIOUIETO KOPIYC AYXOBBIX HHCTPYMEHTOB U T.I1.), B pe3yJbTaTe Yero o0pa3yroTcsi 3BYKOBBIE
BOJIHBI, BOCIIPHHHMAEMBbIE YXOM U MpeoOpa3zyemble B HEM B HEPBHBIE UMITYJIbCHI.

2. B My3bIKanbHOM TEOPHH 3BYK — 3TO (PM3MUECKOE SBJICHHUE, BHI3IBAEMOE MEXaHHUUECKUMU
KOJICOAHUSIMH KaKOTro-JIMOO yIpyroro Ttena (HampuMmep, HATSAHYTOH CTPYHBI THTapbl), W B
pe3yabTaTe 3TUX MEXaHHYECKUX KOJICOAaHUH 00pa3yroTcsi 3BYKOBBIE BOJIHBI, OHH BOCIPUHUMAIOTCS
YXOM H MPEoO0pa3yloTcs B yX€ B HEPBHbIC UMITYJIbCHI.

3. B HayyHOM 3HaHWU 3BYK pacCMaTpUBAETCs KaK KOJeOaHUs 4YacTHI[ B YINPYIHX Cpefax,
pacmipocTpaHsitoniecss B (GopMe MPOAOIBHBIX BOJH, YacTOTAa KOTOPBIX JIKHAT B Ipelenax,
BOCIIPUHHUMAEMBIX YEJIOBEUECKUM yXOM, T.€. B cpenHeM oT 16 no 20000 I'u (1 'y — 1 konebanue B
CEKYHIY).

4. 3ByK MOpOXKJIaeTcs MeXaHWYecKMMM KojeOaHusiMu. OJHAKO JUIsl TOro, 4ToOBl 3TH
KOJICOAHUsI CTalld CIBIIIHBI, OHW JOJDKHBI MPOMCXOIUTh B KaKOM-HUOYAb cpene: BO3AYyXe,
KHUJIKOCTH WJIM TBepAOM Tene. braromapst cpene 3Byk KoJleOaHUH MOXKET JIOCTUYh yXa CITyIIaTelsl.
Konebanuss Moryr ObITh NMpaBWIBHBIMH, TO €CTh, JPYTUMH CJIOBaMH, OOBEKT CO3JAaeT B cpele
BOJIHBI, CIIEIYIOIIME Yepe3 CTPOro ONpe/eieHHbIE BpPEMEHHbIE NPOMEXYTKH. B 3TOoM ciyuae
pe3yabTaTOM SBIISICTCS MEJIOAMYHBIA 3BYK. OnHAKO, €clii KOJIeOaHWs HeNpaBHIIBHBIC, TO HX
BO3/ICHICTBHE HAa HANIM YIIH JIOCTaBJISIET TOpa3lo MEHbBIIE YIOBOJIBCTBHA. 3BYK, SBIISIOLIHIACS
pe3yabTaTOM MOJOOHBIX KonebaHuii, Ha3bIBaeTCs MyMoM™®,

5. 3ByKOM Ha3bIBalOTCAd MEXaHUYECKHE KOJeOaHUs BO3]lyXa, BOCIPUHHMAEMble OpraHaMH
ciayxa. Bo3nmyx BuOGpupyer - ObICTpO KOJeOJeTCS B3al-Blepes - MPH ABUKEHUU B HEM JIFOOOTO
oOwvekTa. Hampumep, yaapsis B OyOeH, Mbl 3acTaBiisieM BUOPHUPOBATH TYrO HATSHYTYIO KOXY,
KoJIeOaHUsI KOTOPOM MepenaloTcsi MOJIEKyJiaM BO3Jyxa. B BO3Jlyxe BO3HUKAIOT 3BYKOBBIE BOJIHBHI,

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

16 TTo matepuanam JleTckoit sunuknoneauu https://potomy.ru/world/2284.html
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pa3maxy, TeM rpomue 3ByK. [lo Mepe ynaneHus or o0ObeKTa 3By4aHUs! BOJHBI TEPSIOT CBOIO CHITY,
TI03TOMY MBI IJI0XO CIIBIIIMM 3BYKH Ha GOJIBIIOM PACCTOSHHU ',

6. 3Byk — (usnuyeckoe sBIEHUE, MPEJCTaBIAIOIIEe COOOH pacnpocTpaHEHUE B BHJE
YIIPYTUX BOJH MEXaHUYECKUX KoeGaHuil B TBEPIOM, KUIKOH 1Tl ra3006pasHoit cpene’®,

3aoanus:

1. HazoBuTte, 0 4eM roBOPUTCS B KAKIOM (pparMeHTE TEKCTa.

2. OOmpsicHHTE, KaKas TJ1aBHASI MBICIIb O0BETUHSET 3TH (PParMEeHThI TEKCTA.

3. HaszoBure, 4TO HOBOT'O BBl Y3HAIM U3 TEKCTA.

4. Haiinute B KaXXJ0M (pparMeHTe TeKCTa OOIIUe CI0BA, KOTOPbIE XapaKTepU3yOT (pu3nde-
CKO€ SIBJICHHE — 3BYK.

5. Ilpunymaiite Ha3BaHME OOILLIEMY TEKCTY.

6. Chopmynupyiite Bompochl K 0OIIEMYy TEKCTy, KOTOpble HauMHArOTCsS cioBaMu: «Uro?
I'ne? Kak?»

7. HaiimuTe B TEKCTE XapaKTEePUCTHKH MTPABUIBHOTO M HEMPABUIBHOTO 3BYKA.

8. BeimenuTe B KaKIOM (parMeHTe TEKCTa KIII0UEBOE CIIOBO, XapaKTEPHU3YIOIIEE 3BYK.

9. Ompenenute Ha3HAYEHUE MPEACTABIEHHON HH(OPMALIUY.

Tema 2. Illym u ezo 6030eiicmeue Ha 4enoseka

Texcm Ona umenus

3ByK (3ByKOBasl BOJIHA) — 3TO BO3HUKHOBEHHUE U paclpoCcTpaHeHue KojaeOaHui B KaKOM-JI100
BeIllecTBe, Oyab TO BO3AYX, JKUAKOCTh WM TBepaoe Teno. Ecnmm Obl Ha JlyHe ObLIM KHUBBIE
CYyLIECTBa, CIIyX UM He MOHaxoOuscs Obl, Tak Kak Ha JlyHe HeT arMocdepsl, a B O€3BO3AYIIHOM
IIPOCTPAHCTBE 3BYK HE pAaCIPOCTPAHAETCS.

W3ny4aroT 3BYKOBblE BOJHBI KOJEONIOLIMECS Tela: CTPyHa, KaMepTOH (€Cld IO HUM
YAAPUTB), TOJIOCOBBIE CBA3KU YEJIOBEKA U JKUBOTHBIX, KPBUIbS HACEKOMBIX.

3ByKOBasi BOJIHA XapaKTepU3YeTCs YacTOTOM W JIMHON BOJHBL. Korma mox Bammum yxom
3YOUT KOMap, Bbl CIIBIIINTE 3BYKH BBICOKOM YacCTOThI, a KOTJa TYIUT IIMEIb, TO CIBIIIMTE 3BYKU
HU3KOH YacCTOTBHI.

TonocoBoif ammapar uenoBeka, Kak M JIIOOOW HCTOYHUK 3ByKa, IEpeJaeT SHEPruio B
OKpPY)KaIOIlyI0 Cpelly, HO 3Ta 3Heprusi odeHb Mmana. [IpeacraBsre ceOe, YTO BBl Ha CTAJUOHE, ITE
oHOBpeMeHHO roBopsaT U Kpuyar 10000 uenoBek. M ecnam mpeBpaTUTh MOTOK SHEPIMM ITHX
TOJIOCOB B JJIEKTPUYECKYIO, TO €€ €[Ba XBaTUT Ha JIAMIIOYKY MAJIEHBKOIO JJIEKTPUYECKOIO

(I)OHapI/IKa. I[JBI YCUJICHUA €1a00ro 4eJI0BEUYECKOIo rojoca NpUXOAUTCA MPUAYMBIBATH PA3JIMYHBIC

17 111. Konnomu «bospmas samukinonenust Lkonsauka». M.:Machaon, 2018, 256 c.
18 PLII. Tonamuna. 3Byk / ®usudeckas sumuknonequs : [B 5 1.] / T pex. A. M. IIpoxopos. M.: CoBeTckas SHIUKIO-
neaust (T1. 1—2); bonbrias Poccuiickas saiknoneans (tt. 3—>5), 1988—1999.
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ycrpoiictBa. OOHUM M3 OPEBHEMIIMX TAaKUX YCTPOMCTB siBiseTcss pymnop. Celyac HMCIONB3YIOT
COBPEMEHHBIE aKyCTHUECKHE YCTPONCTBA.

JlaBaiite ompeaenuM, 4TO Takoe IIyM, U Y3HAEM KaK MOXKHO Oojibiie 00 3ToM (hHU3HUECKOM
apieHuu. Ha ObITOBOM ypOBHE IIYyM — 3TO 3BYK, HE HeCyIIui nosne3Hoi undopmanuu. /s modoro
¢u3uka myMm — 3T0 KojeOaTenbHBIN mpouecc. 3aMep YpOBHS IIyMa M3MEpSETCS CHEHaTbHBIMU
npubopamMu — 1mymomepamMu. COBpEMEHHBIM TEXHOJIOTMYHBIA MHP COAEPKUT MHOXKECTBO
MCTOYHHUKOB IITyMa. DTO: pa3jIMyHbIe BUJBI TPAHCIIOPTA, 3BYKH PAaOOTHI KaKUX JUOO YCTPOMCTB HITH
o0opynoBaHus, 3ByKOBas ammaparypa M Tak jJajiee. BoT BapuaHThl pacrnpeiesieHus HIYMOB IO
IpPUPOJIE BO3HUKHOBEHHUS: MEXaHMYECKHE — 3BYKH, BO3HHUKAIOIIME MpU padoTe pa3IHyuHbIX
MEXaHU3MOB; adpoAauHamuueckue. Crola BXOAST IIyMbl, BO3HUKAIOIIME IIPU B3JIETE CaMOJIETa;
TUAPABIMYECKHE. OTH IOYMbl Mbl CIBILIMM IIPU HEUCHPABHOCTAX B POAHON BOJOIPOBOAHOM
CHUCTEME: PpE3KMHl Iepenaj JaBJI€HUs B CUCTEME MOXET BbI3BaTb TUAPOYIAp, KOTOPBIM
BOCIPUHUMAETCSl KaK pPE3KUd, HEMPHUSATHBIA IIyM; SJIEKTpOMarHUTHbIC. Bo3HHKAIOT mpu padote
YCTPOWCTB U MPHUCITOCOOTECHUH.

Ox0 — (¢usnueckoe SBJIEHHME, KOTOPOE 3aK/II4YaeTcss B MPUHATUU HaOIIonaTesieM
OTPaKEHHOM OT NPENSATCTBUNA BOJHBL. DXO — 3TO TO K€ CaMO€ OTPAXKEHHUE, TOJIbKO B 3€pKajie
OTpakaeTcs CBET, a B ciyyae 5Xa — 3ByK. JIro6oe mpemsiTcTBHE MOXKET CTaTb OTpaskaTesieM IJis
3ByKa. YeM pesue, OTpBIBUCTEE 3BYK, TEM 3X0 OTUéTiinBee. Jlydie Bcero BhI3BaTh 3X0 XJIOMAHbEM B
nanomy. Hu3kuil My»XCKoi rojaoc oTpaxaercs IJI0X0, a BBICOKHI roj0c JaeT OTYETIIMBOE 3XO0.

3aoanusn:

1. Ha3oBuTE MCTOUYHUKHU 3BYKa, YIOMSHYTBIE B TEKCTE, B TOM MOPSJIKE, B KAKOM OHU B HEM
BCTPEYAIOTCSI.

2. «Ay-y-y-y», - KpUYHM MBI , 3a0JyIUBIIACEH B Jiecy. «UTO HaJpBIBACIIbCA?» - OTBEYALT
HaM 9X0. OOBACHUTE, MOXKET JIU TAKOE OBITH?

3. JlaiiTe Ha3BaHUE OMBITY MO (PU3UKE 10 €ro ONUcaHuIo. [IpoBeuTe ATOT OMBIT.

Bo3pMuTE TOHKOCTEHHBIN CTEKJISTHHBIM OOKaJI HA HOXKE. XOPOIIIO BEIMOWTE PYKU C MBIJIOM.
3areM, clerka HaMOYHMB YHCTOW BOJOM MajbIlbl MPABOW PYKH, MOCTaBbTe OOKall HAa CTOJ, a JIEBOU
PYKOM KpEIKO JEPKUTE €ro 3a HOXKKY. YKa3aTeIbHBbIM NaJbIEM NPAaBOM PYKH HAUHUTE BKPYTOBYIO
BOJIMTH IO Kpato Ookaiia. Uepe3 HECKOIBKO CEKYH/ BbI YCIIBIIIUTE MEIOANYHBIHN 3BYK. 3BYK HE OyneT
IpeKpalarbes, MOKa Bbl BOAUTE MaJIbLIEM 1O Kpato Ookana. Eciu 3To y Bac ycnemHo noay4duioch,
HajeliTe B OOKaJ YHCTYIO BO/Y, HEMHOI'O HE JIOXOJS 10 Kpasi, U MPOoJIoJIkKaiTe BOAUTD MajibleM. Bl
YCIBIIIMTE 3BYK HAMHOTO HMXE TOr0, KOTOpbIM Obu1 Oe3 Boxbl. IIpomomkas KpyroBble JBUKEHUS
najbleM, MOCMOTPUTE Ha IMOBEPXHOCTh BoAbl. Ha Hell oOpazoBaiuch MajeHbKHE BOJIHBL. OHHU
MIPOU3OIUIN OT KOJIEONIOUXCS, 3BYyYallluX CTEHOK Ookana. Ternepp HauHUTE MOCTENEHHO YNaJsTh

BOAY MAJICHBKMMU ITOPLUUAMH. 3By1( IIOCTCIICHHO ITOBBIIIACTCA, U CaMBIA BBICOKHIM 6y21€T Yy OyCTOro
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CTaKaHa.

4. IIpounraiite oTpbIBOK U3 ckazku JIx. Pomapu «/[kenbcOMMHO B CTpaHE JDKELIOBY.
BosMorkHo 11 Takoe B AeiicTBuTenbHOCTU? OTBETHTE HAa BOMPOC CIOBAMH U3 TEKCTA JUIS YTCHHUS.

...OHn Habpan noauyro 2pyov 6030yxa, Kaxk 3mo 0elaom 60001d3bl neped NozpyriceHuem 8
800y, CIOMHCUIL PYKU PYROPOM, UX KO PMY, 4moObl 36VK OeCnpensimcmeeHHO Nouleil 8 HYHCHOM eMy
HanpasieHuu, U Npou3umenbHo Kpukuyi. byob na Mapce u na Benepe swcumenu, obraoaroujue
CILYXOM, OHU, 8EPOSIMHO, YCAvluaau ovl econoc [{xicenvcomuno. /focmamodyno eam ckazamsv, 4mo
30aHUue NOWAmMHYI0Ch, CII08HO NPOHECCs YUKIIOH. Yepenuysl ¢ Kpbluiu U ne4Hou mpyosvl cMblI0, KAK
NYWUHKY. 3ameM, HAUUHAsL ¢ 86ePXHE20 IMadxicd, CMeHbl HAKPEHUNUCH, 3a0POACATU U CO CIPAUHBIM

2POXOMOM PYXHYIU 6HU3, 3ANOIHISL PO8 U PA3OPbI3CUBAs B00Y 8 PA3HbIEe CHIOPOHDBL... »

Tema 3. Booa. Ynukanvnocms 6000l

Texcm onsa umenusn

OxeaH, NOKPBIBAIOILIMI NIOYTH BCIO Hally IJIAHETY, — 3TO Boja. Tyuu, obiaka, TyMaHbl — 3TO
TOKE BOozAa. beckpaliHue JieqsaHble TPOCTOPbl APKTHUKM U AHTapKTH/bI, CHETOBBIE BEPIIMHBI IOp —
3TO TOXkeE Boza. Bona — caMoe yIMBUTENBHOE BELIECTBO HA CBETE.

Cynute camu.

Bce Tena mpu HarpeBaHUM PACLIUPSIOTCS, NPU OXJaXKIECHUU — CXKHUMaroTcs. Bce, kpome
BOJbl. bpochre TBEpAbIl KycOYeK CBHUHIIA B KHUJIKUI CBHUHEL, U OH YTOHET, TaK KaK OH IIJIOTHEe
MKHJIKOTO, KaK Y MOJaBIIsiollee OOIBIIMHCTBO Apyrux BemecTB. A Bona? TBepaas Bojga — jies, UMeeT
IUIOTHOCTh MEHBIIE, MO3TOMY JIBAUHBI CIHOKOMHO IUIBIBYT IO MOBEPXHOCTH peku. Pacmmpenne
BOJIbI TIPY OTBEP/IEBAHUHU BBI3BIBACT pa3pyllEHUE TOPHBIX MOPOJ. 3aTekas JHEM B TPELIUHBI CKall,
BOJIa HOYbIO 3aMeP3aeT U OTHEISIET KYCKU MOPOJIBI.

Bona sBasiercs xopommM terioHocuteneM. [Toatomy Tennoe teuenue [onbderpum Brusier
Ha norony B EBporre.

Bona tpebyer orpoMHOro Koiu4ecTBa TEIUIOTHI JUIsl CBOETO HcmapeHus. Bor mouemy tam,
[JI€ MHOTO BOJIbI, IaKe MO/ MaJSIIMMU JydaMH COJIHIIa ObIBaeT He oueHb >kapko. Eciu Obl He 3Ta
0COOEHHOCTB BOJIbI, TO OJIMH 32 JIPYTUM BBICOXJIM ObI MEJIKHE BOJJOEMBI, JOXK/Ib HUCTIApsJICs OBl ellle B
BO3/yX€

HenapoMm Boma — €IMHCTBEHHOE BEILIECTBO, MOJYYHUBIIEE OT YEJIIOBEKA TAKOE MHOMXECTBO
uMeH. TBepaylo BoAy UMEHYIOT JIbJOM, I'PajioM, CHETOM, BOJY B JKUIKOM COCTOSIHUM — COOCTBEHHO
BOJIOH, pOCOHi, TOKJIEM, TYMaHOM, a B Ta3000pa3HOM — ITAPOM.

YacTuipl, U3 KOTOPBIX COCTOUT BOJIA, PACIIONIOXKEHbI OMU3KO JAPYr K Apyry. Mexay HUMHU
JENCTBYIOT CUJIbI MPUTSDKEHUS U OTTaNKUBaHUs. VIMEHHO M3-3a AeCTBUS CHIJT OTTAJIKMBaHMS BOJA

SBIISIETCS] HECXKMMaeMoi. TakuM ske CBOMCTBOM 00Ia/Iat0T APYTHe KUIAKOCTH.
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3aoanusa:

1. [IpoBenute onwIT 1o onucaHuio: «lloBegeHne AByX Kamnemib.

[ToaroroBeTe ISl 3TOrO OMNBITA CTEKISHHYIO IJIACTUHKY. XOPOLIO €€ BBIMOMTE MBUIOM U
temiond Bojoi. Korma oHa BBICOXHET, IPOTPUTE OAHY CTOPOHY BATKOM, CMOYEHHOW B OJCKOJIOHE.
Huuem noBepxHOCTH HE KacaiiTech, OepHuTe IIIACTHHKY TENEePh TOJIBKO 3a Kpasl.

Bo3pMuTe Kycouek miaakoil 6enoii Oymarn M HakamaiTe Ha HETO CTE€ApUH CO CBEYH, YTOOBI
Ha HEM I10JIy4MJIach POBHAs IUIOCKAsl CTEApUHOBAs IJIACTHUHKA.

[lonoxuTe psoM CTEapUHOBYKD M CTEKJISSHHYIO IUIACTUHKU. KanmHuTe M3 NUIEeTKH Ha
KKy M3 HUX IO MaJeHbKOW Karuie BoAbl. Ha cTeaprHOBOW IUIACTHHKE MOJIYYUTCS IMOJIyLIapue
JUaMETPOM IPUMEPHO 3MM, a Ha CTEKJISHHOM IUIACTHMHKE Karulsl pacredercs. Ternepb BO3bMHUTE
CTEKJISIHHYIO IIJIaCTUHKY M HakjJoHuTe ee. Kamuisg yxe M Tak pacTekiach, a TEHEpb OHAa IOTEYET
nanpie. [pyras xe kamis OyneT KararbCs MO CTEapUHy MPU HAKIOHAX IUIACTHHKU B pa3HbIE
CTOpPOHBIL.

2. Ha ocHOBe yBHJICHHOTO CJeNaiiTe 1Ba PUCYHKA: KaIlylsl Ha CTEKJITHHON TUTACTHHKE U KarIs
Ha CTeapuHOBOW IacTUHKE. OOBSICHUTE, YEM OTIMYAIOTCS JBa puUCyHKa. Kakoil MOXHO crenarb
BEIBOI?

3. Haligure u nmomyepkHuTe JHIIHEE CI0BO B psiny. OObsCHUTE CBOE pellieHne: TyMaH, HHel,
00I1aKo, MbUIb, TPaj, BOISHOM map.

4. Boinonnute pabdoty no onucanuto. [Ipuaymaiite Ha3Banue ais oneita. Jlaiite oTBET Ha
BOIMPOC, NMPUBEACHHBIN B TEKCTE, BOCIOJIb30BABIIMCH MPU HEOOXOIMMOCTH MHBIMH HCTOYHUKAMU
uHpOpMaLUH.

Haneiite 1o xpaeB Bozabl B cTakaH. HauHuTEe OCTOPOKHO OIycKaTh B BOAY KONEHKH: Jy4Ile
BCEr0, €CJIM OHU OYyJyT COCKaJIb3bIBAaTh 110 CTEHKE CTakaHa Ha JHO. PaHO WM MO31HO BbI YBUAMTE,
YTO BOJA «BBUIE3aET» M3 CTaKaHa W HE MepeNuBaeTcs uepes Kpai... [Ipogomxkaiite Kugarb MOHETHI.
CkonbKo UX OyzeT BCero B cTakaHe, IOKa, HAKOHEll, BOJa HE HAYHET MepeTekarh uepes kpail? Kakoi

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

Tema 4. Yznekucnwiii 2az ¢ npupooe u e2o 3nauenue
Teker nig yreHus
JlaBaliTe pacCMOTPHUM CBOMCTBA BELIECTBA, C KOTOPBIM Ka)K/IbIM U3 HAC BCTPEUAETCS KaXKIbIN
JIeHb. OJTO YIIEKHUCHbI ra3. B ra3000pa3HOM COCTOSSHUM OH CYyIIECTBYeT HpHU OOBIYHBIX
temneparypax. OH COHEpXKHUTCS B BO3AYXE, BBIIEISETCS B INPOLECCE JbIXaHUS KXUBOTHBIX U
pactenuil. I1y3pIpbKku IMMOHAAa — TOT CaMBbIil YITIEKUCIIBIN T'a3.
[Ipu moBbIIEHHOM JJaBJIEHHUH 3TOT T'a3 MpeBpallaeTcs B )KUAKOCTh (KUJIKas yriiekuciora). B

HHHIGBOﬁ MMPOMBIIIJICHHOCTH HCIIOJIB3YCTCA KaK KOHCEPBAHT U o0o3HauaeTcd Ha YIIAKOBKE I10[
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xozoM E 290, a Taxke B kauecTBE pa3phIXJIUTEINS TECTA.

IIpu cwibHOM oxyaxaeHuu (Oo MuHYC 78,5 rpanycoB llenbcusi) OH KpUCTALIM3yeTCs H
CTAHOBMUTCS TaK HAa3bIBAEMBIM CYXHM JIbJOM, KOTOPBIM IIHPOKO HCIIOJIB3YETCS B TOPIOBIE IS
XpaHEHMs 3aMOPOXKEHHBIX MPOAYKTOB B pedprrkepaTopax.

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

VTIIIeKUCIbIi ra3 CONEPIKUTCS B MOJE3HBIX UCKOMIAEMBIX: yIiie, He(TH, TOpde, N3BECTHSIKE.

OCHOBHBIMU HCTOYHMKAaMM YIIEKHUCIOrO ra3a, CBA3aHHBIMU C JEATEIbHOCTBIO YEIIOBEK,
ABIISIOTCA:

* TPOMBIIIUIEHHBIE BBIOPOCHI, CBS3aHHBIE C MPOLIECCAMH CTOPaHUS;

*  aBTOMOOWJIBHBIN TPAHCIIOPT.

3aoanus:

1. BeimonHuTEe  OMBIT, CcHeNaiTe M 3alMLIMTE BHIBOA, BOCIOJb30BAaBUIMCH  IIPH
HE00XOJMMOCTH MHBIMU MCTOYHUKAMH HH(OpMaIUu:

3amomHUTe TUIACTUKOBYIO OYTBUIKY BOJIOW JOBEpXYy MW IUIOTHO 3aBUHTUTE MPOOKY.
[TonpoOyiiTe cxarb OyThuiky. Temeph mompoOyiiTe cxaTb OyTHUIKY C Ta3WpPOBAHHON BOJOW WU
JUMOHAJOoM. YTo BbI 3ameuaeTe?

2. 3anonHATE TAOIUITY:

Hazpanue BeliecTBa I'me HCIOJIb3YCTCA

VYrekucnblii ra3

Cyxoiit e

Kunkas yrmekucinora

Tema 5: 3emnsn, euympennee cmpoenue 3emau. Beuwecmeennuiii cocmae 3emMHoul Kopol

Texcm ona umenusn

Boel yxe MHOroe 3Haere o crpoeHuu BcenenHoil, o ABMxkeHUM miiaHeT BOkpyr ComHua.
OnHOM 13 ATUX TIJIAHET SIBISIETCS 3eMJIsl. 3eMisi — TpeThs Tuianeta oT CoJHIa, HO M €MHCTBEHHAs
noka ruiaHera B CoJHEYHOW cucTteMe U M3BecTHOM BceneHHOM, Ha KOTOpOM MpoKMBAaeT pa3BUTas
dopma xu3HH. MBI KUBEM Ha YHHKAIbHOH IIaHETe, TaK KaK Ha HEeH €CTh BOAA. 3€MHBIC OKEaHbI
3aHUMaT npuMmepHo 70% Bcell MOBEPXHOCTH, a B MIyOMHY yxoasT Ha 4 kM. B kuakoit dopme
MpecHasi BO/Ia HaXOJIUTCS B PEKax, o3epax u B (hopMe atMoc(hepHOro BOISHOTO Tapa,

3emiist MHOTOCIIOMHA (pHC.1).
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BuemHuii cioi NpencTaBieH
Kopoil. Ero 3amoyiHg0T OKEaHUYECKUE

BHyTpeHHee cTpoeHue 3emnu P

OacceiiHbl W KOHTHUHEHTHI. 3eMHas

Kopa 3aHuMaeT S5-75 kM. Haumbomee

ManTus IUIOTHBIE ~ YacTH  MPSYYTCS  TOA

KOHTHHCHTaMHM, a TOHKHC — IIOJ

pf-lnpo 3emHan kopa

OKeaHaMHU. Temnepp aaBaluTe H3y4UM
cocraB 3eMJId MO CIOAM: KOpa,
MaHTHsl, A1pO.

3emMHass  Kopa  COIEPKUT

TaKu€ JJICMCHTBI  KakK: KHCJIOpOA

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

xeneso (5%), kanpiuit (4%), u no 2% wmarnus, kanug u Hatpus. OHa co3gaHa B BUJAE TMTAHTCKUX
MJIACTHH, KOTOPBIE JABUTAIOTCS MO XUAKOW MaHTuu. [anee, Tommunoro B 2890 kM, pacnonaraercs
mMaHTHsA. OHa MpeCTaBIeHa CHIIMKAaTHBIMUA IOPOaMH, OOTaThIMU Ha MAarHUHN M KeJe30.

BuyTtpu 3emnu pacrnonoxkeHo sapo. VHTEpecHO, 4TO OHO COCTOMUT M3 ABYX IOJIOBHHOK:
BHYTpeHHee (TBepAoe) ¢ paauycoM B 1220 KM OKpYXEHO BHEHIHUM (XKHJKOE — CIUIaB HHUKENs U
JKenes3a) ¢ TOMMUHOK B 2180 km.

[Tnomans noepxHoctu 3emiu cocrasisier 510 072 000 xkBagpaTHbIX KujomMeTpoB. M3 Beeit
3TON miomaau Tojbko 29,2% otrBeneno Ha 3emumo, a 70,8% mOKpbITEI Bogor0. To ecTh, Ha
noBepxHOCTh oTBOAUTCS b 149 000 000 kBagpaTHBIX KUIOMETPOB.

3emuisan Tsxkenasi? Y Hac HET HACTOJBKO TMTAHTCKMX BECOB, UYTOOBI B3BECUTH IUIAHETY.
[ToaTOMy yuyeHBbI€ MBITAIUCH BHIYUCIUTH BEC HAUOOIbIIEH TOPbI, UCIIOJIB3YSI pa3IudHble GOPMYIbI U
BBIUMCJICHMs. MaremMaTudecKu IMOJIydWIOCh OKOJO 6 KBaJpWIJIMOHOB KHJIOTPaMMOB. OTO
HEBEPOSATHO OONBIION M YAUBUTENIbHBIM OTBET, MOJJAPEHHBIN HAYKOM.

PaccmoTpuM BeliecTBEHHBIH cocTaB 3¢MHOW KOpbl. CaMblii HUKHHUM CIIOH 3€MHON KOpBI
COCTOMT U3 Oa3asibTa. DTO TEMHO-CEpbli KaMeHb. BynkaHbl, u3Bepras JaBy, BMECT€ C HeH
BbIOPACBHIBAIOT HAa MMOBEPXHOCTh UMEHHO 0a3abT.

Cnenyrommii cioii-rpaHuT. OTO TBEpAas TrOpHas 3€pHUCTas MOpPOJA, COCTOMT M3 KBapla,
IIOJIEBOTO WINAaTa W CIOABI. [ paHUTHBIN CIIOM UMEETCS TOJIBKO B TOM YAaCTH 36MHOM KODPBI, KOTOpas
HAXOIUTCS MoA MaTepukaMu. [1o MOpCKUM THOM cJl0s TPAHUTA HET.

Crenyromuii cioit — ocajouHble TopHble Topoabl. OHU CO3AI0TCS MMyTeM MpeoOpa3oBaHuUs
OpraHuveckux BemiectB. BoT kamenp u3BecTHsK. OH oOpaszoBaincs u3 pakymek. K ocagodHbim
MOpPOJIaM OTHOCSITCS YTOJlb, ITIMHA, TIECOK.

[Mocnennmit cnovi —3emurst. Jla, Ta camast 3emiisi, KOTOPYIO MBI 0OpabaThiBaeM B HAJCKIE
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NOJY4UTh OoraThiil ypoxkail. TonmuHa 3eMHOM KOpbl Kojiebnercst oT 5 10 70 kM.
3aoanus:

1. 3anonHuTe TaONUILY, UCTIONB3YS UH(DOPMAIINIO, COAEPHKAILYIOCS B TEKCTE.

Hazpanmne CJIOCB, U3 KOTOPBIX COCTOUT 3emis Kakne XuMHU4eCKHUe 3I€MEHTBI COACPIKUT

2. Ilpugymaiite 3aroJI0BOK TEKCTA.

3. BemonnuTe nBa pucynka. Ha ogHOM m300pa3zute CTpoeHHE 3eMHOM KOpBI (CIIOM) IOJ
OKEaHOM, Ha BTOPOM — CTPOEHHUE 3eMHOM KOpBI 1o MatepukoM. OOBsICHUTE, KaK OyIyT OTJINYaThCs
PHUCYHKHU.

4. Ha3oBure, Kakue BEIIECTBAa U3 COCTaBa 36MHOM KOPHI U /IS YETO HCIIOIB3YET YEIOBEK B
CBOEH JKU3HEICSITEIbHOCTH.

5. Kakue noHsTHS U3 TEKCTa, OTHOCSIINECS K CTPOCHUIO 3eMJTH, BaM YK€ ObLIM U3BECTHBI.

6. HasoBure u3 Tekcra TPpH IIOHATHA, C KOTOPBIMHU Bbl BCTPCTUIIMCh BIICPBBIC.

Tema 6: Munepansl, 2opras nopooa, pyoa

Texcm ona uzyuenusn

B npupoze HacuuThIBaeTCA OrpOMHOE KOJIMYECTBO MUHEPAJIOB U TOPHBIX mopoa. Jis toro,
9TOOBI TIOONIMKE TIO3HAKOMHUTCS C WX MHOTOOOpa3HBIM MHPOM, COBCEM HE 00s3aTebHO
OTMPABIATHCS B TMOXOJ IO TOPHBIM cCHUCTeMaM WM paBHUHAM. COBPEMEHHOMY YEJIOBEKY
JIOCTATOYHO MPOCTO MPOTYISTHCS 110 POIHOMY TOPOLY U BHUMATEIBLHO OMNISACTHCS BOKPYT.

Jloporu, 31aHusl, CTAaHIIMM METPOIOJIUTEHA, YKCIOHATHI XYHO0KECTBEHHBIX MY3€€B — BE3JIe
MOXKHO OOHApYXKUTh TOPHBIE MOPOABI 1 MUHEPaJbl. B crieruann3nupoBaHHBIX MUHEPAIOTHYECKUX U
TEOJIOTUYECKUX MYy3€IX MOXKHO TOJYyYUTh TIIYOOKHWE 3HAaHUSI IO TEOJIOTMH U OJHOBPEMEHHO
MONF000BATHCSA KPAaCOTOM PEeNKHX MPUPOIHBIX SKCIOHATOB. HauHeMm ¢ MHMHepaJioB — MPUPOAHBIX
o0pa3oBaHMii, 00IaAAOIIUX OTHOCUTENBHO MPOCTHIM U OTHOPOIHBIM CTpOeHHEeM. MuHepanorus —
HayKa O MHHEpajiax — OJIHa M3 JIPEBHEHIIUX TEOJIOTHYECKUX HayK. MUp MUHEpaJoB HACTOJIBKO
MHOTOJIUK, YTO CYIIECTBYeT HEOOXONMMOCTh B HX KJIacCU(UKAIIMU TIO Pa3HbIM TMpPU3HAKAM.
MuHepaibl, COCTOSIIIME U3 OAHOIO XMMUYECKOTO AJIEMEHTA, Ha3bIBAIOTCS «CaMOpOJHbIE». Bce Bl
MUIIeTe WU pHUCYyeTe MPOCThIMU KapaHaamamu. ['pudens y HuUX caenaH u3 MuHepana Tpadur.
Xumunueckas popmyna atoro munepana — C. Takoit ke dopmynoit o0magaeT MHUHEpa, 32 MHOTHE
CTOJICTHS CTABIIUN MOMYJISIPHEHIIINM M IOPOTUM JPArOlIEHHBIM KaMHEM. DTO MUHEpaJ anmas!

K crnenyromeit rpynme — OKCHIOB W THUIAPOKCHUIOB — OTHOCUTCA OJWH M3 CaMbIX
pacmpoCTpaHEHHBIX B 36MHON KOpe MUHEpasoB — KBapll . KBapil jerko HailTH Ha Oepery peKkd Wiu
03epa, OOHApYXHUTh B Kyde CTPOUTENbHOro ImeOHs. Ho 3TOT HeB3pauHbI, MPO3padHbIl WU
MOJIOYHOTO I[BETa «KaMyIIeK» HMeeT Oosnee 15 pa3sHOBUAHOCTEH: HCKPSAIIUICS aBaHTIOPHWH,
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CJIOMCTBIN TOJIyIparoleHHbIN arar, (UOJETOBBI aMETUCT, peAyaiiuii mpo3padHeHInnii TOpHBINA
XpyCTajb, YEPHBI MOPHOH, IIpa3eM I'yCTOIO 3€JICHOIO OTTEHKA, JbIMYATBIM payXTolla3, TMMOHHBINA
IIOJIyIPAroLiCHHbIA LUTPUH WM HAIOMMHAIOIIMN INIa3 KOLIKM KOLIAuui Ia3. boJpUIMHCTBO H3
Pa3sHOBUAHOCTEH KBapla OTHOCATCS K IIOAEJIOYHBIM WM IOJNYAParOlEeHHbIM KaMHSAM H
UCIIOJIB3YIOTCS B IOBEJIIMPHOM JIeJIe

K rpymnmne okcumoB OTHOCHUTCS MUHEpa, CIIOCOOHBIN 3aCTaBUTh CTPEJIKY Komraca, OemmeHo
BEPTETbCA MO Kpyry. OTO MHHEpajd MAarHeTHT WJIM MarHUTHBIA kene3Hsk. OCOOHSKOM B
KJaccu(UKAUK CTOST OpPraHWYecKHe MUHepasbl (KaJbLUT), JMLIEHHbIE KPUCTAIIMUYECKON
CTpyKTypbl. K HMM OTHOCATCA ’KEMYYT W SHTapb. JKeMuyr — 3TO €IMHCTBEHHBIM U3 IOBEIMPHBIX
MarepuaioB, 00pa3yIoUIMiics B Tele MOJUIIOCKOB M BIOJHE BEPOSATHO, OIUH U3 JPEBHEHUIIMX
KaMHEH, UCII0Ib30BABIINXCS B KAYECTBE YKPAILICHHUS.

Jlpyroii MUHEpaJI 3TOi TPyNIIbl UMEET MHOTO IIOITUYECKUX HA3BAHUHI — «TOPSILNN KAMEHbY,
«lap COJHLA», «CJIE3BI MOps». JTO SHTaph WINM HMCKOnaemas cMoja. B kammx sHTaps MOXHO
OOHApYXHUTh Yemyl pbi0, 0abouek W ApPeBHHX KyKOB. V3 sHTaps ObUla BBIOJHEHA OTIEINKA
JIEreH1apHOM SIHTapHOM KOMHAThl B JIETHEM PE3UICHLUU POCCUHCKUX UMIEparopoB B Llapckom
Cene.

Kak ke omuuuTh OIMH MuHepan oT jpyroro? B 3Ttom BamM mnoMmoryr ocoObie
JUArHOCTUYECKUE TMPU3HAKHU: BHELIHUI BHUJ MUHEpaja, €ro LBET, OJIeCK, TBEPIOCTb U IApYyTHUE.
OcoObIX CBOMCTB MM TMAarHOCTUYECKUX MPU3HAKOB y MUHEPAJIOB J0BOJILHO MHOrO. [lo3TOMYy MBI
pPaccMOTPUM TOJBKO T€, KOTOpBIE JIETKO ONPEAEINTh, HE 00Jajas CHEeLUaTbHBIMU 3HAHUSMHU B
MUHEpaJIOTUU.

Bo-niepBbix, nBer. llBer muHepama — mepBoe, uro Opocaercs HaMm B Tia3a. Hexoropsie
MUHEpasbl MOTYT UMETh ITOCTOSIHHBIA I[BET WJIK OTTEHOK, APYTHE — MEHSIOT €T0 B 3aBUCUMOCTH OT
npumeceil. Hanpumep, KHHOBaph BCErna KpacHasl, a cepa — UMEET KeJTble OTTeHKH. K MuHepanam
C HETMIOCTOSHHBIM, MEHSIOIIMMCS LIBETOM MOXXHO OTHECTHU YK€ YIOMSHYTBIM HaMU KBapl. MHoruMm
M3BECTHBI JIparolieHHble KaMHHU — KpacHbIN pyOuH, CUHUM candup.

He o6magas cneuumanbHBIMM 3HAHUSIMHM MOMKHO ONpPENENNUTh TBEPAOCTh MMHEpaa.
N3yyaemblii MuHepan auOO Iapamaercsi 3TaJOHOM M TOIZA €ro TBEPAOCTb HIXKE, OO He
LlapamnaeTcsi ¥ Torja ero TBEpAOoCTh BhIIIE dTasoHa. Harmenee TBepplii B IIKalle — MUHEPAIl TaJIbK,
caMbIil TBepAbIA — anmMa3. Hanpumep, uensITyeMblid MUHEPAIT [IApaIiaeTcs TOa3oM, a caM Iaparnaer
anartuT. 3HAYWT, Halll MUHEpajl MMEET TBEPJOCTb, aHAJOTHYHYIO WIH ONU3Kyro kBapuy — /7. s
OTIpeJiesIeHUs] TBEPJIOCTH MHUHEpalla COBCEM HE 0053aTeIbHO MMETh ATAJIOHHYIO IIKaJly TBEPJOCTH.
MOoXHO BOCIOJIB30BaTbCsl TEM, YTO «I10J pyKoi». Horore Ha pyke mmeeT TBEpAOCTb 2, MeIHas

MOHeTa — OoJiee 3, cTalbHOM HOX — Oolree 4, cTekio — Ooree 5.
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Hexoropble MuHEpabl UMEIOT BKYC (CUIIBBUH), IpYTHE — TOPAT (cepa), TPETbH — IIABITCS U
W3JAI0T [IPU 3TOM IPUATHBIN 3amax (siHTapb). YeTBepThle — pacTBOPAIOTCS B BOJE (TaJIUT), ATHIE —
KOoBKHME (3070T0) M T.JA. OrmnpenenuB OCHOBHbIE JMAarHOCTUYECKHE IPU3HAKM MUHEpaia, B
JaJIbHEHMIIEM MOYKHO BOCIIOJIb30BAaThCS CIIPABOYHUKAMM-ONPEAEIUTEISIMA MHUHEPAJIOB U TOPHBIX
opoz, 4To0Obl y3HATh €TO Ha3BaHHE, OCTAIbHbBIC CBOMCTBA M 00IACTH IPUMEHEHHS.

3aoanusn

1.3anonHuTE TAOIUILY, UCTIONB3Ysl MaTeprall TEKCTA. B KJIETKaX CTaBATCS 3HAKH «+» U «-»

Ha3Banue Berpewan He Bunen uu Capian V3nan Hpasurcsa
MHUHEPAJIOB — TaKou pasy Ha3BaHUE CErOAHs Ha3BaHHE
Pa3HOBUIHOCTEH MUHEpaI
KBapla

2.3anonHuTe Ta6n1/1uy, HCIIOJIb3YH I/IH(i)OpMaI_II/IIO U3 TCKCTAa

HazBaHue rpymibsl MUHEpaIOB [Tpumepsl MUHEPAIIOB, CBoiicTBa 3TUX MUHEPAJIOB
OTHOCSIIIIMXCS K TPYIITIe

«CaMOPOIHBIC)

OKCHIOB U THAPOKCHUIOB

OpPraHn4cCKUC MUHCPAJIbI

3.CocTaBbTe aIropuT™M JICUCTBHI JIs1 OTIPEICTICHUSI TBEPIOCTH MUHEpaa.

4.Pemute 3anauy: Mmeetcst oOpasen muHepana. OH 1apamaercs CTEKJIOM, HO caM Iapamaer
MEIHYI0 MOHETYy. B Kakux mpenenax HaxOAUTCS 3HAYEHUE €ro TBEPAOCTU. TBEpAOCTh MEAHOU
MOHCTHI U CTCKIJIAa HaﬁI[H B TCKCTC.

5. 3anumnre Ha3zBaHUS TOPHBIX ITOPOA, KOTOPBLIC HCIOJB30BAJIMCh IIPH CTPOUTCIILCTBE B
Mockse, B TOM NOpPSIKE, B KAKOM OHH IPUBEJICHBI B TEKCTE:

MuHepansl ciarailoT ropHble Mopoabl. YToObl MO3HAKOMHUTHCS C TEM, Kak 4YelOBEK
WCIIOJIB3yeT TOPHBIE TOPOABI, COBEPIIMM HEOOJBIIYI0 SKCKYpCHIO 10 croymie Poccuiickoit
®enepannu — ropoy MockBe 1 BHUMATEJIbHO MOCMOTPUM IO CTOPOHAM. ABTOMOOMJIbHBIE JOPOTH
ropofia MOKPBITHI ac(albToM, KOTOPBIA MPOU3ZBOAUTCA U3 CMECH OUTYMOB C TPaBHEM U TECKOM.
['paBuii, mecok — 06IOMOUYHBIE OCaZ0YHbIE TOpHBIE Mopoabl. [Iporymsemcs mo KpacHoii miomanu.
OHa BbIMOIIIEHA TUa0a30M — BYJIKaHWYECKON TOPHOW TOPOJNIOH, MO COCTaBy OJIM3KOM K 0Oa3ambTy.
benoxameHnnsle XpaMbl CTOJIMOBI IIOCTPOCHBI K3 HU3BCCTHAKA — OC&)IO‘—IHOf/i l"OpHOI\/II IMOpoabL
XUMHUYECKOTO MIIU OPTaHUYECKOTO MPOUCXOXkAeHUs. [locTaMeHThl MaMSITHUKOB, HaOEpeKHbIE PEKU
MOCKBBI, ITOKOJIA 3aHUN M TIOJIBI HA MHOTUX CTaHIUSX METPO BBITOIHEHBI U3 KUCIOHN, TTTYOMHHON

MarMaTH4ecKoil Mopojbl TPAaHUT Pa3HOOOPA3HBIX OTTEHKOB U TEKCTYP.
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Tema 7: Ammocgepa 3emau
..Ammocghepa oocusnsem 3emno. Oxean, mops,
peku. Pyubu, pacmenus, jxcusommuovle, 4eio8ex — 6ce
acusem 6 ammocghepe u oOrazooaps eu. 3emis
niasaem 6 6030YUHOM OKeaHe, €20 80IHbl OMbLEAIOM
KaK 6epuiunbl 20p, mMax U uUx NOOHOMCUS, A Mbl
JHcueeM Ha OHe 2MO020 OKeawd, cO 8cex CMOPOH UM
oxXeaueHHvle, HACK8O3b UM NpOHUKHymble... He kmo
UHOl, Kax ammocghepa NOKpvléaem 3eleHbio Haulll
NONA U J1y2a, NUMAem U HeNHCHbulU Y8emoK, KOmopulm
Mbl 1H00yemcs, U 2poMaoHoe, MHO208EK0B0e 0epeaso,
3anacaowee pabomy CONHEYHO20 JyYd, UYmooObl
omoams HaM ee 8NOCIe0CMBUL. .
K.®nammapuon
Texcmul 0132 umenus:
3emist okpyxkeHa armocdepoil. Oto armocdepy K. dnammapuoH Ha3Baid BO3AYUIHBIM
okeaHoM. [lo cBoeMy CTpPOEHHIO BO3IYIIHBIM OKEaH HAallOMUHAET JOM. Y HEro TOXKE €CTh CBOU
«OTaXKN.
[lepBbiii «3Taxx» — Tpomocdepa. DTOT CIOW MPOCTUPAETCS, B cpenHeM, 10 11 kM Hanx
YPOBHEM MOpsI, U TEMIIEpPATypa B HEM MAJAET C BBICOTOM.
Bropoii «aTax» — crparocdepa. O pacnonaraercs Mexay 11-m u 55-M KM HajJ ypOBHEM
Mops. 31€eCh LApCTBO CTY)KU C NPHUOIM3UTENBHO MOCTOSHHOM Temmeparypoil 40 rpaaycoB HU»Ke
HYJIS.
Tpetnii «aTax» — Me3ocdepa. ITOT CJION 3aHMMAET MPOCTPAHCTBO MeXAy 55-M u 80-M KM
OT MOBepXHOCTH 3emiu. Bo3ayx 31ech CHIBHO pa3pexeH. XapaKTepu3yeTcs IOHWKEHUEM
TeMIeparypsl ¢ BeicoToii; MakcumMyM (0°C) Temrieparypsl pacrioyioKeH Ha HIKHEW TpaHulle, ocie
4ero TeMIieparypa HadmHaeT yobiBarh 10 —70° unu —80°C .
UYerBepTslil «3Taxk» — Tepmocdepa. Bo3ayx elie cuiibHee pa3pekeH. 3/1eCh HEBHJAHHAs
xapa — 1000-2000 rpamxycos Llenbcus.
[TaTe1it «3Tax» — 3k30cdepa, T.e. BHELIHAA 000104Ka arMocdepbl. Boicora atoro crost 500-
600 kM. Bo3nyx 3nmeck paspexeH elle cuiibHee, yeM B Tepmocdepe. Temneparypa Bo3ayxa, Kak U B
TepMocdepe, 3/1eCh BHICOKA U MPOCIEKUBACTCS CIa0bId POCT TeMIepaTyphl C BHICOTOM.
Mpbl KuBEM Ha JHE BO3AYIIHOTO OKeaHa. BciencTBue cBoel TSAXKECTH BEPXHHE CIOU

BO3yXa, MOMOOHO BOJE B OKEaHe, NaBAT HA HWKHUE CIIOM W CKUMAIOT UX. BO3MyNIHBIN CIIOH,
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npuseraromuid Kk 3emie, uMeeT HauOOJBIIyI0 IUIOTHOCTh. Bee Tena, Haxopsmmecs Ha 3emiie,
UCTIBITHIBAIOT ~ J1aBleHUE Bcel armocdeprl. Ero Has3pBaloT arMocdepHBIM — JaBICHHUEM.
AtmocdepHoe aaBieHUE yMEHbIIAeTcsi ¢ BbicoTOM. Tak, arMocdepHOe NaBieHHEe Ha BEPXHUX
STakaX BBICOTHOTO 3aHWS MEHBIIE, YeM Ha IepBoM JTaxke. s M3MepeHus arMocqepHOro
JIaBJICHUS UCTIOJB3YIOT MPUOOPEL. ONKH U3 HUX — OapOMETP-aHEPOHI.

3aoanusa:

1. IIpoBeauTe KCIEPUMEHT U NONPOOYiTe 00bICHUTH HabI0MaeMoe siBiieHue «Boxa B
HIEPEBEPHYTOM CTaKaHe» (pHc.2).

Haneiite B crakan Boay [0
camoro kpas. Ilpukpoite crakaH
JUCTOYKOM  IUIOTHOW  Oymaru W,
npuaepkuBasg — Oymary  J1aJOHbIO,
OBICTPO TIEpEeBEpHHUTE CTaKaH KBEPXY
nHoM. Tenepp yOepute namoHb. Boma
U3 CTaKaHa HE BBUIHETCSI.

2. JlaBnenue arMocdepHOro

BO31yxa Ha Oymary Ooiblie JaBlICHUS

BOABI HA HEC. HpOI[OJ'DKI/ITe MPEAJIOKCHUC CJIOBAMU U3 OIMMCAHUA SKCIICPHUMCHTA: «BOI[a U3 CTaKkaHa
HC BBUJIMBACTCH, IIOTOMY YTO...»

3.3anonHuTe TAOIUILY, UCIIONB3Ys MHPOPMALIMIO, COEPIKALIYIOCS B TEKCTE.

PucyHok 2
HasBanue cnoeB, U3 KOTOPBIX BricoTa cnost Hag ypoBHEM Oco0eHHOCTH N3MEHEHUs
COCTOUT armocdepa Mopst TeMIIepaTyphbl

4. [TpuBeanTe MPUMEPHI IPOSIBIICHUS aTMOC(HEPHOTO TaBICHHUS BOKPYT Hac.

5. IlpounTaiiTe TEKCT M BCTaBbTE MPOIMYIIEHHBIE CIIOBA:

Haxonsice Ha BBICOKOM Trope, albIMHHUCTBI 3aBUHTWIM KpPBIIKY IyCTOM IJIACTUKOBOM
Oyrbutkn. Korma OHM CHYCTHIIMCH K TIOMHOXKHIO TOPBI, TO OOHApYKWJIHM, YTO CTEHKH OYTBUIKH
HEMHOTO CMSTBl M BJAABJIEHBl BHYTph. ByThlika OblTa 3aKkphiTa, M Temreparypa Bo3ayXa B Hel
ocTaBajach MOCTOSIHHOM, CeJ0BaTeNIbHO, AaBJICHUE BO3/1yXa B OyThUIKE HE MeHsI0Ch. CHapyXu Ha

OyTBUIKY JeiCTBOBAJIO nasinenue. Ilo Mepe cmycka ¢ ropsl

JaBJICHUC 1 IIOCTCIICHHO CXKHUMAJIO CTCHKH 6YTI)IJ'IKI/I.

Tema 8. Ynukanonocms naanemot 3emas. Ycnoeusn ons CyuLecmeosanusn JiICUu3Hu Ha
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3emne. Ceoiicmea Hcugvlx Opeanu3ImMos
«Bce mbl naccasicupvl 00H020 KOpabas no umeHu
3emns, a 3Hayum, nepececmnv U3 He20 NPOCMO HEK)-
O0a. Bom nouemy ece owcumenu niamemsi O0NHCHYI
coobwa cnacamo 60l 00UWULL OOM»
AHnrtyaH e CeHT-OK31011€pH
Bonpocul ona obcysymcoenusn:
— CornacHsl 11 BHI ¢ (hpaHiy3ckuM nucatenem? [Touemy?
— O 4éMm 3acTaBieT 3aJyMaTbCs 3TO BbICKa3bIBaHUE?
— Kaxkue npobnemsl, KoTopbie TPeOYIOT OT JIF0JIeii HEOOXOAUMOCTH «cracaTh CBOM OOIIMiA
IOM», BBl MOKETE Ha3BaTh?
— [Ilouemy 5T0 BrIcKa3biBaHue cTano snurpadom 3anarua? O yem Oyaem roBoputh? BaxHo
JIY 3TO JIs Bac, mouemy?
Texcm 0na umenusn:
YHukaabHOE pa3zHOOOpazne MOBEPXHOCTU 3eMJIM IMPOSBIAETCS HE TOJBKO B YepeIOBaHUU
BOJIBI M CYIITU. 3eMHas MMOBEPXHOCTh — OIPOMHAsl MO3aWKa U3 THTaHTCKUX PaBHUH U BBICOKHUX TOp,
HENPOXOUMBIX JIECOB H MTYCTHIHB, OOJIBITUX TOPOJIOB i HE OCBOCHHBIX YE€JIOBEKOM IPOCTPAHCTB
Ha 3emie BoiaenstoT 4 npupoiHbie 000T0YKH:
JIutocepa — tBEpaas obomouka 3emian. COCTOUT U3 3eMHOU KOPHI U BEpXHEH 4acTu MaH-
THUH.
I'mapocdepa — Boanas obonouka 3emnu. E€ npunsto nenuts Ha MUpoBOi OKeaH, KOHTH-
HEHTAJIbHBIC IOBEPXHOCTHBIE BOJIBI U TIOJI3EMHBIE BOJIBI.
ATMmocdepa — razoBas 000J0UKa, OKpYKarOIas TiaHeTy 3emito. BHyTpeHHss e€ moBepx-
HOCTb TIOKPBIBAET TUApPOc(epy U YaCTUYHO 3€MHYIO KOPY, BHEIIHSSI TPaHUYUT C OKOJIO3EMHOMN 4a-
CTHIO KOCMHUYECKOTO MPOCTPAHCTBA.
Buocdepa — obGonouka 3emiun, 3acenéHHas KUBBIMH OpraHU3MaMH, HaXOSIIAsCS MOJ MX
BO3/ICHICTBUEM U 3aHSTAsl MPOYKTAMH UX JKU3HEIEATEIbHOCTH.
I'maBHass 0COOEHHOCTH 3eMJIM — TO, UTO OHA SBJISETCS MJIAHETON KM3HU. 3/1€Ch CIOXKHIINUCH
HEOOXOIUMBIC YCIIOBHS JIJISl CYIIIECTBOBAHHUS JKUBBIX OPTaHH3MOB:
— arMmocdepa 3eMi POIYCKaeT JOCTATOYHOE KOJIHMYECTBO COTHEYHOTO CBETA;
— HEBHJIMMOE MarHMTHOE TOJIe B HEApax 3eMIIM 3alIHIIaeT e€ OT BPeTHOTO KOCMUYECKOTO
U3ITy4eHUS;
— BOJIa Ha 3eMJIe CYIIECTBYET B 3-X COCTOSHUSX: Ta3000pa3HOM, TBEPIOM U JKUIKOM;
— pacTeHws, BO3HHUKIINE Ha CyIe 3eMJIH, YBEITUYMIH KOJIHMYECTBO KHCIOpoaa B atmochepe.

3aoanua:
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1. Odopmure nHGOPMAIUIO B TEKCTE B BUJIE TAOIUIIBI UITH Tpad-CXEMBI.

2. Kak BBl MOXeTe MMOy4acTBOBAaTh B oXpaHe MUPOBOTO OK€aHa OT 3arps3HECHHs], BEAb JO
ommxkaiimero mops 6osee 1000 kmmomerpoB? CocTaBbTe BO3MOKHBIHN TUTaH ICHCTBHUH.

3. BoaenuTe OCHOBHYIO MBICIL B HUKEMPEICTABIEHHOM TekcTe. [Ipeanokure 3aroioBok
TEKCTa:

ConHne UrpaeT O4eHb OOJBIIYIO POJIb B JKU3HU HAIEH IJIAHETHI — OHO MCTOYHHUK CBETA U
teruta Ha 3emute. COJTHIIE OCBEIAET U COTPEBAET HAIly TUIAHETYy, O3 3TOro He Oblia Obl BO3MOXKHA
JKU3Hb Ha HEW HE TOJIbKO YeJIOBEKa, HO Jake MUKpoopraHu3MoB. CoJiHIle — TJIaBHBIM (XOTS U He
€MHCTBEHHBIN ) IBUTATEIh MPOUCXOASIINX Ha 3eMJie POIIECCOB.

4. BcraBbTe NMPOIYILIEHHBIE CI0BA:

3nauenue arMochepsl s )KU3HU Ha 3eMIie:

- OT METCOPHUTOB U OITACHOI'O KOCMHWYCCKOI'0 U3JIYyYCHU,

- TCIIJIO B HOYHBIC YacChl,

- JKHMBBIC OpTaHHU3MbI H€O6X0[[I/IMI)IM AJIA AbIXaHUA KUCJIOPOAOM;

- YIVIEKUCIIBIN Ia3 JUIs TUTAaHUs PACTECHUN;

- 4epe3 COBCpUIACTCA KPYIOBOPOT BOIBI.

5. CocTaBbTe BOMPOCHI K CIEAYIOIIEMY TEKCTY.

XKusoit mup odeHbp MHOrooOpazeH. CymiecTByeT OKOJIO 2 MJIH. BHJIOB KHBOTHBIX, OKOJIO
500 ThIC. BHJIOB pacTeHUH, COTHU THICSIY TPUOOB, THICSYH BHUJIOB U €Iie OOJIbIIE MTaMMOB OakTe-
puii. MHOrue Buzbl enie He onucanbl. CTPYKTypHas CIOKHOCTh, TUIIbI TUTAHUS, )KU3HEHHBIE LIUK-
JIbl, UCTOPUUYECKHUI BO3PACT ATUX TPYII OPraHU3MOB OYEHb CHIIBHO paznuyarorcsi. Ho Bce opra-
HU3MBI JOJDKHBI UMETh HEYTO 00IIee, YTO OTINYAI0 Obl UX OT HEXHBOU MPUPOJIbI. DTO 0OMEH Be-
HIECTB W SHEPTHH, CIIOCOOHOCTh K Pa3MHOXKEHUIO U PA3BUTHUIO, U3MEHYMBOCTh U YMEHHUE IPHUCIIO-

cabauBaThCs K YCIOBUAM CPEIBI.

6 xnacc
Tema 1: Teno u sewyecmeo. @opma, 06vém, nnomnocms. Macca. Hsmepenue maccol me.
Eounuuyvt maccur

Texcm Ona umenus:

@uU3NKN HA3BIBAIOT (U3MUECKUM TEJIOM WJIM MPOCTO TEJIOM JIF00OH MpeaMer. ITO MOXKET
OBITH YeNIOBEK, aBTOMOOWIIb, 3eMJIsl, OKpYXaroliasi ee arMmocdepa 1 1axe TyMaH, 00pa3yrouiics u3
BOJISTHOTO Tapa MpU KUTIEHUU BOBI.

JIroboe ¢u3nueckoe TeNO COCTOMT U3 OIHOTO WJIM HEeCKOIbKHX BellecTB. MHOrna Ha3zBaHue
BEIIECTBA OTPAKAETCS B HA3BAHWMU TeJla: HAIIPUMEP, MBI TOBOPHM: «METHBIA MPOBO, CTEKISTHHBINA

CTakaH, MeTaJUTM4YecKas uria, asHcoBas TapeyKa, Pe3MHOBBIM Ms4, AoXxzAeBas Karisi. CBoWcTBa
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BEIIIECTBA M3YYaeT HE TOIBKO (pr3MKa, HO M OJIM3Kask K HeH HayKa XUMHUSL.

Kaxnoe ¢usnyeckoe Teno WM SBJICHHUE XapaKTEPU3YeTCsl ONpENEIeHHBIMU (PU3HUECKUMHU
BenMuMHaMu. BoT HekoTopble mpuMepsl (pU3NYECKHX BEJIMYMH: Macca, CKOPOCThb, 00BEM, BpEMs,
TeMIleparypa, JJIHHa.

[lpy w3ydyeHUM TEN U SBICHUA HEOOXOJUMO MPOU3BOIUTH
u3MepeHus: ¢u3nueckux BenuuuH. Kaxkayro ¢u3ndeckyro BEIUYHHY
U3MEPSIOT B OIpPEIENCHHBIX €IUHMIAX, KOTOPhIe HA3bIBAIOT E€IUHHIIAMHU
U3MEpeHUsl JTaHHOW BenuuuHbl. Hampumep: ¢u3uueckas BeqHMYMHA —
Mmacca. EnumHuna wm3mepeHus maccsl — Kwiorpamm. lIpuMepHO Takyro
Maccy MMEEeT OJIMH JIMTP BOABL. DTO OCHOBHAS €AMHUIIA H3MEPEHHS MACCHI.

EcTb eme He OCHOBHBIE: TpaMM, MUJUIMTPAMM, TOHHA, LIeHTHep. Camblil

Pucyrox 3 IPOCTOH CIIOCO0 ONpeIeCHHS MacChl Tejla — B3BEIIMBaHKe Tena (puc.3).

[Ipu B3auMopaelcTBUU TeJ, UMEIOIIMX PAa3HYI0 MAacCy, CUJIbHEE U3MEHUTCS CKOPOCTh Telna,
MMEIOIIET0 MEHBIIYI0 MaccCy.

XapakTepuCTUKOW BeIIeCTBa SIBIACTCA (DM3MUECKass BEIUYHMHA IUIOTHOCTH. [IIOTHOCTH
BEIICCTBA paBHA OTHOIICHUIO MAaCChl OJTHOPOIHOTO TEJIa, COCTOSIIETO U3 3TOTO BEIIECTBA, K 00heMy
tena. C TUIOTHOCTBIO PA3JIMYHBIX TBEPHBIX, )KHJIKUX TEJI M Ta30B BBl MOXKETE MO3HAKOMHTHCS MPH
MTOMOIIY CIEIUATbHBIX TAOJIHII.

Bonpocwl ona oocysycoenus:

- O yém roBopurcst B TekcTe?

- Uto HOBOTO y3HAH?

- I'ne u xorma BbI CMOKETE BOCIIONB30BATHCS AITUMH 3HAHUSIMH?

3aoanusn:

1. Copmynupyiite ocoOeHHBIE CBOIICTBA BO/IbI, OMMCAHHBIE B CIEIYIOIIEM TEKCTE.

Bona — omgHO U3 caMBIX pacmpocCTpaHEHHBIX BEIIECTB Ha 3emiie, OJHAKO €€ CBOMCTBa BO
MHOTUX OTHOIIEHUSX SIBISIOTCS MCKIIOUUTENbHBIMU. Hampumep, MIOTHOCTh MOYTH BCEX BEIIECTB
B TBEPJIOM COCTOSTHUU OOJIBIIE, YeM B )KHJIKOM. BoJa SBISETCS BAXKHBIM HCKITFOUSHUEM — TUIOTHOCTD
apaa coctarisieT 0,9 OT MIOTHOCTU BOABL. DTO, KA3aJIOCh Obl, MaJlo€ OTIMYHE TUIOTHOCTH JIbJIa OT
TUIOTHOCTHU BOJIBI Pa3pylllaeT TOPhI: MOMAaBIIas B TPEUIUHBI CKaJl BOJIa 3aMEP3aeT U, MPEBPATUBIIUCH
B 0oJiee «0OOBEMHBIIN JIe]l, pacIIupseT UX.

2. JlomarHsist 1abopatopusi:

TpeOyercs CpaBHHUTH INIOTHOCTH CAXapHOTO IMECKa W TUIOTHOCTh PEYHOro mecka. OmummTe,
Kakoe 000pyJIoBaHHE HEOOXOAMMO ISl MPOBEICHUS DKCIIEPUMEHTA, KaKHe ACHCTBUS BBI JTOJMKHBI
BBITIOJTHUTH, KAKHE U3MEPEHUS TPOU3BECTH.

3. Bemumure u3 TekcTa NEPCUUCIICHHBIC (pI/ISI/I‘-ICCKI/Ie TCJ1a B T8.6J'II/II_Iy. Vkaxure BCIICCTBO,
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N3 KOTOPOIro COCTOUT KaXXJ0€ (I)I/ISI/I‘-ICCKOC TCJII0.

dusnyeckoe Teno BemectBo

4. «BHMaHue, CMEpTeIbHBIN HOMEp!» - Tak OOBSBISIIOT IIMPKOBOM HOMED, TTOKa3aHHBIA Ha

pucynke . Ha camom nu niesie oH Tak onaceH? Brickaxkute u 000CHYHTE CBOE MHEHHUE.

Tema 2: Cmpoenue eeugecmea. Amomol u monexynst. Mooenu amoma.
Texcm Ona umenus:
[IpenmonokeHue, 4To BEMIECTBO COCTOUT U3 MEIBYANIINX HEBUIUMBIX IV1a3y 4acTUL, OAHUM
U3 MEPBBIX BBICKA3aJl ApeBHErpeueckuid yuenslid Jlemokput. OH Ha3Baja 3TU YacTUIlbl aTomMamu. Bee
OKPY’KaIOILIUE HAC TeIa COCTOAT U3 aTOMOB.
ATOMBI 00BEIUHSAIOTCS B MOJIEKYIbl. Ha prcyHke n300paskeHbl MOJIEIH MOJIEKYNT HEKOTOPBIX

BCIICCTB.

Ce

Monekyna sodopoda MoneKyna Kucnopooda MoneKyna 800bi

Mornekyna BOJIbl COCTOUT U3 ABYX aTOMOB BOAOpOAAa M OJHOro aroma kuciopona. llpu
KOMHATHOM TeMIlepaType BOAOPOI M KHUCIOPOJ — Ta3bl. Boma ke mpu KOMHATHOM Temmeparype
HAXOJHUTCS B *KUIKOM U Ta3000pa3HOM COCTOSTHUU (BOJSTHOM TIap).

WNurepecno! Ecam Bce Tena coCTOSAT W3 MOJEKYNI, TO TOYEMY Tejla KaXKyTCs Ham

CILTOMIHBIMU? OIBITHBIM MOATBCPIKACHUEM MOJICKYIIIPHOI'O CTPOCHUA BCIICCTBA CTAJIO OTKPBITUC
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BpoyHoBckoro aBmxeHus. MoseKyibl BEIIECTBA HENPEPHIBHO JABMKYTCS. MOJIEKyabl BELECTBA
INPUTATUBAIOTCS U OTTAJIKUBAIOTCA APYr OT Apyra. B razax Monexynsl HaXOASATCS APYr OT Ipyra Ha
pacCTOSHUAX, MHOro OOJBIIMX pa3MEpoB CaMUX MOJEKYl. B JKMIKOCTAX U TBEpAbIX
KPUCTAJUIMYECKUX TejlaX — Ha PAacCTOSHUAX, CPAaBHUMBIX C pa3Mepamu Mojekyl. Ho B TBepabix
TEeJIaX PACIOJIOKEHHE MOJIEKYN YHMOpsSAOYEeHHOEe, a B ra3ax M XHIKOCTAX — OecropsaouHoe. a3
3aHMMAeT BECh MPEIOCTABICHHBII eMy 00bEM.

B nawane 20-ro Beka y4eHble YCTAaHOBUJIM, YTO aTOM SBJISIETCS COCTaBHBIM: B HEM €CThb

Ype3BbIYaliHO MaJIOE€ aTOMHOE S1IpO, BOKPYT' KOTOPOTO ABHIKYTCS SJIEKTPOHBI.
/“' '“'C'\ B nanpHeiieM BBISICHUIIOCH, YTO U aTOMHOE SIAPO — TOXKE COCTABHOE:
Il |\ OHO COCTOMT W3 MPOTOHOB M HEUTPOHOB. Mozenp atoma BOJOpOJA BBINISIUT
|
\ /  Tak: B IEHTpPE arOMHOE SIPO, BOKPYI HEro M0 OpOWTE BpAIaeTcsi OIUH
\\_-,-/ MEKTPOH (pHc. 4). ATOMBI pa3IMYHBIX BEIIECTB UMEIOT Pa3HOE CTPOCHUE.
PucyHok 4

3aoanusa:

1. UtoOb1 MOXKHO OBUIO YBHJETh MOJEKYIY Macia HEBOOPY)KEHHBIM IVIa30M, €€ MPUILIOCh
Obl yBEIMUYUTh B MIJIIMOH pa3. Kakum Obl cTan TBOM poCT, eciii Obl Thl YBEJIWYMJIICS B MUJIJIMOH
pa3? Haiinure Ha KapTe MHpa HECKOJIBKO CTPaH, HA TEPPUTOPUU KAXKJI0H U3 KOTOPBIX KaXKIbIi U3
Bac MOr OblI B TAKOM CIIy4ae YMECTUTHCS, €CIIU Obl 3aX0Tel IpUiIeyub?

2. OnHa MoJIeKyna YIVIEKHMCIIOrO ra3a COCTOMT M3 OJHOTO aroMma yIepoja U JIByX aTOMOB
KHCJIOPOJia, ILIEHTPbl KOTOPBIX HAaXOAATCA Ha OJHOW MpsiMOM (aroM yriepojna HaxXoquTcs
nocepeaunne). M3o0pa3ure cxemMaTndecku MOJIEKYIly YITIEKHMCIIOrO ra3a u M3roTOBBTE €€ MOJEINb U3
3yOOYMCTOK M TUTACTHIIMHA.

3. Hailimute B TekcTe OINMUCaHME CTPOEHHUS TBEPABIX TeN, >KUAKocTed M razoB. Ecmu
IIPEICTaBUTh, YTO Ka)KJbl YYEHHMK Kjacca — MOJIEKYNA, TO, YTO HAllOMHUHAIOT YYEHUKHU KJlacca:
KPUCTAJINYECKOE TBEPOE TEJNO, )KUIKOCTh UM ra3 B CIAEIYIOMINUX CUTYalHsIX:

a) B TOJITIE Y HOBOTO pacIucaHus?

0) Ha nepemene?

B) BO BpeMs ypoka?

4. HyxHO cocTaBUTh 3ajady, OoTBET KOTOpoi «Tonbko rasz». Belaenute M3 MpoOYUTaHHOTO
TeKcTa MHPOpMaIIHIO, KOTOpas UMeeT 3HaueHUe JIJIsl pelIeHHs 3TOM 3a/1auu.

5. Haiinure B TEKCTE KITIOUYEBBIC CJIOBA, OOBSICHSIONINE CTPOCHHUE BEIIECTRA.

6. Kakoe crmoBo nuiHee: IpoTOH, Macca, aToM, HEHTPOH, MOJIEKYIa, JIEKTPOH ?

Tema 3: Tennosovte nenenusn. Tennonepedaua. Buovt mennonepeoauu. Temnepamypa.

HlIkanwt memnepamyp. Tenﬂoeoepacmupeuue. Hcnonv3oeanue a61eHus menioeozo
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pacuiupenusn Ona usmMepeHus memnepanypuol

Texcm Onsa umeHus:

B okpyxatoriem Hac MUpE IPOUCXOIAT pa3inyHble (U3HUECKUE SIBICHUS, KOTOPBIE CBA3aHbI
C HarpeBaHWEM M OXJaXJIECHHUEM Tesl. Mbl 3HaeM, YTO MpU HarpeBaHUM XOJIOHAs BOJA BHAJaie
CTaHOBUTCA TEIUION, a 3aTeM ropsueid. TakuMu Cl10BaMHU, KaK «XOJIOAHBINY, «TEIUIBI U «TOPIYUI»
MBI YKa3blBa€M Ha pPa3iM4HYIO TeMIeparypy Tel. SIBileHus, CBSA3aHHbIE C HarpeBaHUEM WIIH
OXJIQXKJICHUEM TeJl, C U3BMEHEHHUEM TEMIIEPATyphl, HA3bIBAKOTCS MeEeNna106bIMU.

OO6HMMH JNTQJIOHBIO CTaKaH TOPSIUYEro 4Yas: TBOS pyKa HAyHET HarpeBaTrhcs, a yail Oymer
OCTBIBaTh OBICTpee. DTOT OMBIT MOKA3bIBAECT, UTO NMPU KOHTAKTE JBYX TeNl Pa3HOMl TemIieparypbl
MEXIy HUMH TPOUCXOIUT  menionepedaya. DTOT BHJ  TEIJIONEPEAaYd  HA3bIBACTCS
mennonpogoonocmero. OAHM BelIecTBAa OOJIAAIOT XOPOIIEH TEMJIONPOBOAHOCTHIO (HAIIpUMED,
MeTaJibl), a OPYrHe — IIIOXOW TEeIJIONPOBOAHOCTBIO (HAampUMep, HIepCTh, MEepbs NTHI, Oymara,
poOKa, TKaHb, Pa3IMYHbIC TETUION30JIALMOHHBIC MATEPHUAIIBI).

[lonepxu pyky Hajx ropsiuedl Oarapeeid OTOIUIEHHS — Thl IOYYBCTBYEIIb, YTO OT HEE
noJHUMaeTcss Oojee JEerkuil TeIulblii BO3AyX, KOTOPBIM HarpeBaeT TBOK pPYKY. OTOT BHUJ
TeIUIonepeadu, 0OyCIIOBICHHBIN MOTOKAMHU ra3a MW KUJIKOCTH, HA3bIBAETCS KOHGEKYUEI.

Bcenomun, kak jxapko ObIBaeT y ropsimiero koctpa. Ho eciam Mexay JIHIIOM U KOCTPOM
pa3MecTuTh XOTs Obl JIMCT Oymaru, JIMLO MOYYBCTBYET X0JIo[. Tak mposiBiseTcs eule OAMH BHJ
TEIIONEPEAUN — USTYUEHUE.

Tel, HaBepHOE, YK€ MHOTO pa3 MOIB30BAJICS mMepMoMempoM — MEAUIMHCKUM, YTOOBI
U3MEpPUTH TeMIeparypy Tella, CHUPTOBBIM TEPMOMETPOM, YTOOBI U3MEPUTHh TEMIeparypy BOAbBI B
BaHHE WM TEMIEepaTypy BO3JyXa Ha YiIule. OTO JKUIKOCTHbIE TepMoMeTphl. [lelicTBue
KUJKOCTHBIX TEPMOMETPOB 00YCIIOBJIEHO PACUIMPEHNUEM KUIAKOCTHU MPH HarpeBaHuu. Temneparypy
MBI IPUBBIKIN U3MEPATh B rpaaycax Llenscus. Temneparypa 3amep3anus Bojbl (IIpeBpalieHus ee B
nen) pasHa 0 rpagycam Llenbcus, Temneparypa kumnenust Boasl — 100 rpagycam Llenscus. Tenepb

Thl 3Haellb, YTO KUISITOK — 3TO Boga mpu Ttemreparype 100 rpamgycos
Ienscus.

) Ho cymecTByroT 1 Apyrue mKaisl.

z

e — Ha pucynke wuszo0paxeHa »HKCIEpHUMEHTAlbHAs YCTAaHOBKA, Ha
KOTOpPOH MOXHO M3y4UTh IpaBuja, KOTOPbIE HY)KHO COOJIOAATh MpU

M3MEPEHUH TeMIieparypsl. [IpaBmiia mpocThie: TEPMOMETP JOKEH OBITH

TIOMCIICH B BOAY U HC KAaCATbCA JHA U CTCHOK COCyla (pI/IC 5)

3aoanua:

PucyHoOK 5 1.3anumnTe HOBEBIE IIOHATHA, CBA3aHHBIC C

TCIIJIOBBIMHU SIBJICHUSMH, B TOM IIOPAAKE, B KAKOM OHW BCTPEYAIOTCA B TEKCTE.
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2. Ompenenute, Kakas nHGOpMaLKs U3 MPHUBEJCHHOTO HIDKE TEKCTa MMEET 3HAYCHUE IS
peeHus mpooiaeMbl TypucToB: JKapKkuM JIETHUM JIHEM TYpHCTBI B I€PEBEHCKOM KOJIOJIE Habpaiu
YHCTOM XOJIOMHOM BOAbl. Bomy oHM pa3nmwim B ruiacTukoBble OyThUTKM. OHM NOHMMAIH, YTO BCKOpE
BOla Harpeercsa. TepMocaMH TYpHCTBI, K COXKQJICHHIO, HE 3amaciich, HO MM OYEHb XOTEJIOCh
COXPAHMTD BOJY MOIOJIBIIE XOJOAHOM, BE/Ib €10 TaK MPHUITHO OCBEKUTHCS B Kapy.

3. OObsicHuTE aHHBIE rpaduKa.

Cepreto nofapuiIf JOMaIIHIOK METEOCTaHLIUIO, B KOTOpoi ObL1 TepmomeTp. Cepreit permni
noHaOMIoIaTh, KaK M3MEHSETCSl B €r0 KOMHAaTe TeMIeparypa B TedeHue IHsS. Pe3ymbrarbl cBOMX

HU3MEPEHUil OH MpeacTaBuil Ha rpaduke (puc. 6).

Temneparyps ,
-l M (e e R 4. Ucnionb3ys nHMOpMAIIHIO OTPaXEHHYIO Ha
, ;
1.1 i i | - 1 )
v 1 12 s Lol rpaduke, yKaKUTE, KAKOe U3 YTBEPKICHUN SIBISETCS
L "o W EE &
. 1 | L 11 BepHBIM: a) ¢ 20 110 23 yaca B KOMHATE BKJIFOUHIIN
1 R ]
[ (AL o .
X . T R MOIIHBIA HarpeBarellb;
B L L L
it 1 L L 0) ¢ 16 mo 18 wacoB Temmeparypa B KOMHATe HE
1 T L ] 1
T 1} 1 1 1 N3MCHSAJIACH,
t 1t
,t 0 4 18 22 Bpewms, 4 B) C
10 1o 12 yacoB B KOMHATe pPE3KO MOXOJIOAAO0. Pucyrok 6

5. Ucnonp3ys npeiiokKeHHy0 HH(POpMALIUIO, TaliTe ONPENEICHUE TOHATHS «ITUPOMETPY!

[Ipenmonokum, 4To B OTHOM U3 HAyYHO-TIONYJISIPHBIX TEKCTOB BaM BCTPETHIIACH CIIELYIOILAs
bpaza «cnonvzosanue H08020 NUpOMEMPA NO3BONUNO HAM PEUUMb BOSHUKULYIO NPOOTIEMY».

[TosicHeHHe 3HaYEHNUs CI0Ba «IIUPOMETP» B CTaThe HE ObLIO, 3aTO B CHOCKAX ObLIO yKa3aHO
3HaYeHHE JIBYX JIPYTUX CJIOB:

IIupomeTannyprust — COBOKYNHOCTb METAJUIypPrH4€CKUX MPOLECCOB, MPOTEKAOIUX MpU
BBICOKHMX TEMIIEPATypax;

TUTPOMETP — MPUOOP AJIsi U3MEPEHUSI BIAXKHOCTH BO3/1yXa.

3anuiuuTe OTBET, MOJIb3YSICh «(HOPMYION»!

Ilupomemp — 53710 (pomoBoii mpu3HaK) + (BuzIOBOM

OTJINYUTENBbHBIN MPU3HAK).

6. C momonisio HHGOPMAINH B MIPEATIOKEHHOM TEKCTE ONPEeNINTe, KaK Ha3bIBaeTCs CIIOCO0
TEIUIONEepe1autl, 32 CUET KOTOPOro 00eCIednBaeTCsl KpyroBOPOT BO3IYLIHBIX Macc.

KpyroBopoT BO3IYIIHBIX Macc Ha MOBEPXHOCTH 3€MJIH MPOUCXOJUT CIEAYIOIIUM 00pa3oM:
TaM, IJie TIOBEPXHOCTh HarpeTa CHJIbHEe, BO3JyX HarpeBaercs OblcTpee M pacumpsiercs. Tersiid
BO3/YyX ITOJHUMAETCS BBEPX, BO3HUKAIOT BOCXOIINE TOTOKU Bo3ayxa. [logHsIBIIMCH BBEPX, BO3IYX

OXJIaXaacTCs, CTAaHOBHUTCA 0oJee IIOTHBIM U TSXXKCIIBIM, XOJ'IO}IHBH71 BO34YyX OITYCKAacTCs BHH3.
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7 . IlpenyioxxuTe CBOM peIIeHUs! CAESAYIOUICH HCUSHEHHOU CUMYayuu:

AHTOH JKHBET C POTUTCISIMH B JCPEBIHHOM jome (pHc. 7).
B npomenniyro  XonoQHyH 3UMy ceéMbe AHTOHA MPHUIUIOCH CHIBHO
YBEJIMYUTH PACXOAbl Ha OTOIICHHE, MOATOMY JIETOM OBLJIO pEIIeHO
3aHATHCA YTEIJICHHEM JIoMa. B cTpouTenbHOM MarasumHe INpejyiarajiuch
Pa3JIMYHBIC TCITUIOU3OJIALUMOHHBIC MAaTCpualibl: I YTCIUICHUSA CTCH C

dacaga ¥ BHYTpU JOMa; JJIs yTEIUICHUS YepIauyHbIX TMOMEIICHHIA; IS

PucyHok 7 YTEIUIGHUSI TM0JIOB; OKHAa CO CTEKJIONAKeTaMH, O00eCreynBaroIuMu
xopouryto Teron3osinuio. Ho ¢uHaHCOBBIE BO3MOXHOCTH CEMbBH
IIO3BOJISUTM BBIOPATh JIMIIb OMH W3 BO3MOXKHBIX CIIOCOOOB yTeruieHHs noma. Ha kakue BOIpoCh
JIOJDKEH HAaMTH OTBETHI AHTOH, YTOOBI Hanbosee HIPPEKTUBHO PEUIUTh MPOOJIEMY YTEIUICHHS J0MA.
Cdopmynupyiite 3TH BOIPOCHI.
Bonpocwt ona obcyscoenua:
- YTo 103BOIMIIO BaMH CIIPABUTHCS C 3aJlaHHEM?
- Kakue 3Hanms1, HE0OXOMMMO UMETh, YTOOBI BHITTOIHUTH JTO 331aHUE?
- B kakux emé »KU3HEHHBIX CUTYallUsIX BaM HEOOXOAUMBI OyayT 3HAHHS, IOTy4YEeHHBIC Ha
3aHATHH?

- Kakoit MO>XHO cenaTb BbIBOJI?

Tema 4: ITnaenenue u omeepoesanue. Hcnapenue u konoencayus. Kunenue.
3asucumocmov memnepamypvl KUneHus om 0aei1eHus

Texcm Onsa umenun:

Bce xopomio 3nHarot, yto npu temneparype 0 C nex taeT. OnbITH MOKA3bIBAIOT, UYTO JIIO00E
KPUCTAJJINYECKOE TeJO (B YACTHOCTH, JIFOOON MeTa) MpeBpallaeTcs B )KUJIKOCTh IPU HarpeBaHUU
JI0 oTpenieieHHoN Temmeparypsl. Ilepexon BelecTBa U3 Kpucmaniuyeckoeo COCTOSIHUS B JHCUOKOE
Ha3bIBACTCs IJIaBJICHUEM. Temneparypy, Ipu KOTOPOM MPOUCXOAUT IJIaBICHHE JAHHOTO BEILECTBA,
Ha3bIBAIOT meMnepamypou niaeieHusl.

[InaBneHue nbaa 4yacTo Ha3bIBAlOT TassHUEM. [[1si Toro, 4roObl MPUHECEHHBIM 3UMOM C
YIIMILIBI JIe]T Ha4ajl TasiTh, OH JIOJDKEH HAarpeThCsl 10 TeMIIepaTyphl IiaBienus, To ects 10 0 C.

Ilepexon BemiecTBa U3 JKUJIKOTO COCTOSIHMS B KPUCTAJUIMYECKOE HA3bIBAKOT KPUCMALIU3A-
yueu. Boga ipu 0 rpapycos Llenbcus HauMHaeT 3amep3arh,
TO €CTb IpeBpamarbcs B JeJ — KPUCTAUIMUECKOE
cocTtosHue. MoOXHO 1M ce0e NpeACTaBUTb, YTO IpH
3aMep3aHuM BoJAbl BeIensercs terio? Ilonabmronaiite 3a

KHTSIIAM YaiiHUKOM (pHcC. 8)
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W3 Hocuka 4YaiiHWKa BBIpBIBAacTCA Oenecast CTpyA,
PucyHok 8
KOTOPYIO MHOTZA OIIMOOYHO Ha3bIBaloT mapoMm. Ha camom
JIeJIe 9TO He Iap, a TyMaH, COCTOSALIMM M3 KPOLICUHBIX KamesleK BoAbl. Boga B 3THX KamesbKax
UCIBITaNa «IBOWHOE MPEBpAIllCHNEe»: IIPU KUIIEHUU BOZA NPEBPATWIIACH B HEBUIUMBIN IIap, a Imap,
BBUICTEB U3 YallHMKa, B PE3YJIbTaTe OXJIaK/ICHUS IPEBPATUIICS CHOBA B BOJY.

[IpeBpamienre XHIKOCTH B IMap HA3bIBAIOT NApooOpazoéaHuem, a TpeBpallleHUe Iapa B
KUJKOCTh — KOHOeHcayuell. Booanoii nap — 310 ra3000pa3Hoe COCTOSTHUE BOIBL.

[TapooOpa3zoBaHue, HPOUCXOAALIEE C IOBEPXHOCTH >KUJIKOCTH, HA3bIBAKOT UCHapeHue.
Hanpumep, BciieacTBUE HCHapeHHs BBICBIXAIOT JIy)KH, oOpa3oBaBlIMecs Mocie Jnoxad. Ecnn
OCTaBUTH CTaKaH C BOJOW HA HECKOJIBKO JHEW, TO BOJA U3 HErO HUCIIAPUTCA, Thl YBUIAULIbL ITyCTOU
CTaKaH.

Eciin mocTaBUTh KAaCTPIONIO C BOJIOM Ha BKIIOYEHHYIO IUIMTY, TO 4€pe3 HEKOTOpOE BpeMs y JHa
KacTPIOJIN NOSABATCS Iy3blpbkH. Korma Boma Iporpeercss HAacTONBKO, YTO IY3BIPDBKH C I1IapOM
JIOCTUTAIOT MOBEPXHOCTHU BOJbl, OHA 3aKHUMAET: MapooOpa30BaHUE IMPOUCXOIUT BO BCEM OObEMe
KHUJIKOCTH, @ HE TOJIIBKO C €€ IOBEPXHOCTU. DTO OCOOEHHO XOPOIIO
3aMETHO, €ClIM HaOJIoaTh 3a KUIIEHHEM BOJbl B IPO3pPaYHOM YaiHHKE
(puc. 9). Boza 3akumnaer, moToMy 4TO P JAHHOM TeMIlepaType JaBjcHHE
HACHIIIIEHUS BOISHOTO Tapa cJerKa MPEeBbIIIaeT aTMOC(HEpHOE JaBlICHHE.

Kunenue >XMIKOCTM IIPOMCXOOUT TIPU OIpPENEIEHHON TeMIeparype,
KOTOPYIO Ha3bIBalOT TEMIIEPAaTypol KHUIEHMs >KMIAKOCTH. Hampumep,

Temneparypa kuneHus Boxbl — 100 rpanycoB Llenbcusi, Temmeparypa

kurieHust apupa — 35°C. Ho BBICOKO B Topax BoJa MOXET 3aKUIETh TPU

PucyHok 9

90°C. D10 cBsI3aHO C TeM, 4TO arMOC(EpHOE JABJIICHHUE CYIICCTBEHHO yMeHbIaeTcs. M1 Hao00poT,
€CJIM JIaBleHHE HaJ KUIKOCTHIO YBEIMUYMBAETCS, HAPUMeEp, KOTJa BOAA HAXOJUTCS HUXKE YPOBHS
MOpS WJIM B CKOpOBapKe, KUTIEHHE TIPOUCXOAUT MPH 0oJiee BBICOKOW TeMIepaType.

Bonpocul ona obcysycoenus:

- Kakue TeroBble sIBJICHHS ONMKUCHIBAIOTCS B TEKCTE?

- I'ne u xorma xaxxmomy u3 Bac OyaeT He0OXOMMO UCTIONB30BaTh STH 3HAHUS?

- Kakoif MOXHO caenaTb BBIBOI?

3aoanusn:

1. JlomomHM cxeMy HEOOXOMUMBIMU TOHITHSIMH. [IpenBapUTEIbHO PacCMOTPH CXEMY

niepexo/ia BEIIeCTBA U3 )KUAKOTO COCTOSIHUS B ra3000pa3zHoe u HaobopoT (puc. 10)
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2.IlpounTaii TEKCT, NPUBEICHHBIA HMXKE.

CocraBp BOIPOC IO TEKCTY, OTBET Ha KOTOPBIN

MOXKET 6BITB TAKHUM. «HO”nOMy ymo
Henapssts l memnepamypa — naaeneHus,  OPOH3bL  HUdICE
HITH KHTEHHE t Korpencanz
memnepanypol niaA61eHUS MEOU.
OHI/IpaSICL Ha JaHHBIC apXGOJIOFI/I‘-IeCKI/IX
EKHIKOCTH

UCCJICIOBAHUM, MOXKHO CUMUTaTh, YTO MEPBBIM
METaJJIOM, KOTOPBIM CTaJl TIOJIb30BaThCs YEIIOBEK,
Obl1a Meab. JIfomM yMenu IUIaBHTh MeEIb CIIe

B 7-6-M ThIcAYeneTHsX A0 H.. Bo BrOpoMm

TBICAYCIICTUIA A0 H.3. YCIIOBCK Hay41IHWJICA

CXEMA IEPEXOTOE MOMEKT AFHEY ERINECTE IIPOU3BOAMTH CILIaBbl MEAU C OJIOBOM — 6p0H3]>I,
G QOUEHODO ATPETATHODD COCTOMEL B MEFTas.

KOTOpblE HUMENU OONbIIYI0 TBEPIOCTb, YEM Pucyroxk 10
Me/lb, a HEBBICOKHME TEMIIEparTypbl IUIABJICHUS IO3BOJISJIM H3TOTOBIATH HEOOXOIMMBIE H3AEIUS
autheM. He crydaiiHo uMeHHO OpoH3a OmpeAenuia 3HAYUTENbHbIN 0 MPOJOIKUTEIFHOCTH 3Tall
pa3BUTHUS YEIIOBEUECTBA — OPOH3OBBIH BEK.

3. «/lomamusist maboparopust». OnummTe, Kak OyJeTe MPOBOIUTH OIBIT, €CIH HE0OXOTUMO
BBIINIOJIHUTD clieAyrolee 3a1anue: «Mcenenyiite B JOMalIHUX YCIOBHSIX: OCTAETCS JIM TEMIIEparypa
BOJIBI CO JIBJIOM IIOCTOSTHHOM JI0 T€X MOp, MOKAa BECh JIe]l HE PacTacT».

4, HpoaHaanpyﬁTe JaHHBIC B Ta6J'II/II_Ie 1 BCTaBb MMPOIMYHMICHHBIC CJIOBA B IIPCAJIOKCHHUC:

«B  amOMHMHHMEBON JIOXKKE pacIuIaBUTh KYCOYEK OJI0Ba, TaK Kak
TeMIepaTypa IJIaBJIeHHs ATFOMUHUS , UEM TeMIleparypa IUIaBJICHUS OJIOBay.
Tabnuia
Bemectso Temnieparypa maBnenus (rpagycon Llenbcust)
QTFOMUHUH 660
0JIOBO 232

5. MOXXHO 1M TONyYUTh KUIIATOK U3 cHera? I3 mepedyucieHHBIX MPOLECCOB. Kunewue,
oxnasicoerue, Hazpesanue, KOHOEHcayus, NAAGLeHUe, KPUCMANIu3ayus, - BbHIOEPUTE TONBKO T€,
KOTOPBIC HeO6X0)II/IMO OCYIICCTBUTD, 4TOOBI IMOJIYYHUTH KUIIATOK M3 CHETA. Pacmonmoxxure nx B TOM
MIOCTIeIOBATEIFHOCTH, B KOTOPOW OHM JIOJDKHBI TPOTEeKarh. I[IOMHHTE, YTO CHET COCTOWUT U3
KPHUCTAJUIOB JIBJA.

Tema 5.1 Ilpeocmaenenun o Beenennoii

Texcm 0a umenusa:
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C [naBHMX BpEMEH CYIIECTBYET IOBEpbE, UTO, €CJIM 3arajarb >KeJaHue, CMOTpS Ha
MaJaloNIyI0 3BE3/1y, OHO 00s3arelbHO COyAeTcs. A 3aIyMBIBAIHCH JTU BBl O MPUPOJAE SBICHUS
MaJarolIux 3Be3] U BooOuie o kocMmoce. [laBaiite oTkpoeM aisi cebs, uTo *e Takoe BceneHHas,
I'anaktuka, CoslHeYHasi CUCTEMA, 3BE€3/IHBIN JOK/b, METEOPUTHI U METEOPHI.

Bcenennas — 3To mpocTpaHCTBO, BKIIOUaroliee B ceds abcomoTHO Bee: ComHIle, TUIaHETHI,
Hamry ["anakTuky, MAJTHAp/Ibl IPYTUX TaAKTHK.

Ho uro takoe nawa I'anaxmuka? ITO 3BE3/IHas CUCTEMA, B COCTABE KOTOPOM HAXOIUTCS
game CoiHIe.

Ho 4to Takoe 36e30nas cucmema? OHa COCTOMT W3 3BE3J. 3BE3bl MPEACTABISIOT COOOU
HIapbl U3 TOPSYEro, Mo OOJbIIeH YacTH MOHU3MPOBAHHOTO, ra3a. 3Be3 bl U3IIyYaroT CBEeT. B Hexpax
3BE3/] IPOUCXOAUT TEPMOSJIEPHASI pEaKLUs.

Hama ConmHeunasi cuctemMa COCTOUT M3 OTPOMHOTO KOJTIMYECTBA PA3IUYHBIX HEOECHBIX TEJ, B
HEeHTpe KOTOpbix Haxoautcss ConHiue. MIMEHHO OHO yAEpKHMBAET BCHO «KOCMHUYECKYIO CEMBIO»:
MJIAHETHI U KOMETHI, aCTEPOUIBI K1 METEOPBI, KOCMUYECKYIO TbLITb.

[TmaneTs! Bokpyr ConHIIAa BpAIAIOTCS MO OpOHUTaM, KOTOPBIE MPENCTABIAIOT co0oi hopmy
3JUINAIICA — BBITSHYTOM OKpYXHOCTU. B mopsnke ynanenust or CoiaHIa OHU pacIoyiaraloTcsi B TaKOu
nocienoBarenbHocTh: Mepkypuii, Benepa, 3emns, Mapc, IOnurep, Carypn, Ypan, Hentys.
Bokpyr Bcex mianer, kxpome Mepkypusi I Benepsl, o0OpaiiaroTcsi UX €CTECTBEHHBIE CIYTHUKH.
CrnytaHuk 1utanetsl 3emist — 310 Jlyna. M3-3a toro, uto JlyHa — camoe GIM3KO€ KOCMHYECKOE TEJI0
[0 OTHOIICHUI0 K 3emie, ee ynaloch W3y4uTh Hawiaydmum oOpa3zom. Ha JlyHe orcyTcTtByeT
armoc(epa, a Ha IOBEPXHOCTH €CTh MAaTEPUKH — TOPHBIE PaioHbI, 1 MOps. Mopsi — 9TO 3aCThIBIIAS
ByJIKaHWYeCKas J1aBa. BeicoTa HEKOTOPHIX TOp AocTturaet 9 km. Temneparypa moBepxHoCcTH JIyHBI B
nosicotHeuHOoM Touke okoio + 130° C. Temneparypa noBepxHocTy JIyHbI HA HOYHOM CTOPOHE OKOJIO
—170°C. Taxxe ecTb OTPOMHBIE KpaTrephl, 00pa30BaBIIUECS B MECTaX yAapOB METEOPHUTOB. 3eMIIs
umeet quamerp 12742 kM, Jlyna — 3474 km, 310 % auamerpa 3emun. Junamerp Connua pasen 109
JuameTpam 3eMIiIu.

Memeopwl — sBieHMs1, HAOTIOAAIONINECS B BUJIE KPATKOBPEMEHHBIX BCTIBIIIEK, BOSHUKAIOIINE
IpU CTOPaHUU B 3€MHOM aTMocdepe MENKHX METEOPHBIX OOBEKTOB (HAMPHUMEP, OCKOIKOB KOMET
WJIN aCTEPOUIOB).

Crnenyet paznu4arh METEOPBl U METEOPUTHI. MeTeopoM Ha3bIBaeTCsl HE caM 00BEKT (TO eCTh
METEOpPHOE Tell0), a SBJIEHUE, TO €CTh €ro CBEeTAIMMicA ciel. DTO sBileHUEe OyIeT Ha3bIBaTbCs
METEOpOM HE3aBUCHMO OT TOTO, YJAETHT JM METEOPHOE Telno M3 arMocdepbl B KOCMHUYECKOE
MPOCTPAHCTBO, CTOPUT JIK B HEM WJIM yMaJieT Ha 3eMIIIO B BUJIE METEOPUTA.

Memeopum — Te€O0 KOCMHUYECKOTO MPOUCXOXKICHMSI, YHaBIIee HAa IMOBEPXHOCTh KPYITHOTO

HeOEeCHOIr0 00BEKTA.
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36€30HbIM  UMU  MemeOopHbIM  00XHCOEM  HA3BIBAIOT METEOPHBIH TOTOK  OOJBIION
WHTEHCUBHOCTH.

[Tocne Bbicaaku amepukaHieB Ha JIyHy o4eHb MHOTHE JIIOAM Ha IUIAHETE BEpUIIM, YTO B
Havane XXI Beka y)xe HUKOro He OydyT yAMUBISATH MYTEHIECTBHS B KOCMHUYECKOM IPOCTPAHCTBE.
OpHako 10 Takoil pPEaJpbHOCTH €Ille OueHb Jayneko. HecMoTpss Ha aKTUBHYIO JESTENbHOCTb,
BEIYIIYIOCSI B OTOM HallpaBiCHHH, B OJrpKaiiliee NECATHIIETHE BpSA JIM YIAcTCA PEaaTru30BaTh
no/IoOHBIN clieHapuil. briaromapsi M3yd4eHHMI0O KOCMHYECKOTO MPOCTPAHCTBA MOXXHO HE TOJIBKO B
OyaylieM OpraHu3OBbIBaTh IOJIETBl Ha Jpyrue IUIAHEThl, HO M YAy4YUIUTh >KU3Hb Ha 3emIe.
HccnenoBanus B 3TOW 001acTH MO3BOJSAIOT MOJYy4YaTh LEHHBIE CBEACHMS, CIOCOOCTBYIOLIUE
pa3pabOTKe HOBBIX TEXHOJIOTHH.

Bonpocul ona oocyscoenusn:

- O 4éM roBopuUTCS B TEKCTE?

- Uto HOBOTO BBI y3HAIU?

- I'ne u xorna BbI CMOETE BOCIIONb30BATHCSA ATUMU 3HAHUSIMU?

3aoanusn

1. CTpouTenbCTBO OTPOMHBIX TENECKONOB Ha 3emiie M pa3MelIeHHE KOCMUYECKUX
TEJEeCKOMNOB, TakuX, kKak «XABbBJI», Ha okoI03eMHOI OpOUTE, CTOUT COTEH MUJUTMOHOB JIOJUIAPOB.
[TpuBenuTe apryMeHTHl «3a» W «IIPOTHUB» HEOOXOIWMOCTH OTPOMHBIX (DMHAHCOBBIX 3aTpar Ha
ACTPOHOMHUYECKUE UCCIIEJOBAHHUS.

2. [Ipennonokum, BBl y4acTByeTe B MPOEKTE CTPOUTENbCTBA JYHHBIX oOMTaeMmbix 0a3. Ha
Kakhe BOIPOCHI HYXHO HAWTH OTBETHI, MPEXIE 4YeM HadaThb CTpouTenbcTBo? Chopmynupyid
HECKOJIbKO TaKHX BOIIPOCOB.

3. Beimummre u3 TeKCTa TpU CYHIECTBEHHBIX MPU3HAKA, IO KOTOPBIM HEOECHOE TEJI0 MOXKHO
OTHECTH K 3BE3/aM.

4. UckmounTe TUIIHEE MTOHATHE B PsLy: 3Be31bl, Beenennas, ['anaktuka, 3emis, qBUrarenb,
MeTreoput. OO0CHYITE CBOE pelieHue.

5. CocraBbTe BOMPOCHL, 110 OTBETAM Ha KOTOPBIE Bbl CMOXKETE IMOJYYUTH MPEICTABICHHUE O
cTpoeHuM BceneHHo.

6. Ha ocHoBe wuHdopmaimy, MOTYYEeHHOH W3 TEKCTa, CHENailTe BBIBOA O TOM, Kakue
BO3MOKHOCTH OTKPBIBAET Pa3BUTHE KOCMOHABTUKH.

7. IloctpoiiTe auarpaMmy, MO3BOJSIOUIYI0 OLIEHUTh COOTHOIIeHHEe pa3mepoB ConHia,
3emuu, JIyHBI.

Tema 5.2.: Mooenv Conneunoit cucmemul. Hzyuenue u uccineoosanue JIynot.
Hccneoosanun onuncannmux naanem — Mapca, Benepot

Texcm ona uzyuenus:
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Cmpoexue Conneyrou cucmemb! Hamra Conneunas cucreMa COCTOUT U3 LEH-
TpasnbHOro Tesna CoHIla U MJIaHEeT, KOTOpPhIE BpalaoT-

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

¥

gep  Carypn  Ypam ‘-'l}nTyN_“

¢ - onmxe k CoNHIly pacrnoso)eHa IIaHeTa, TeM ObIcTpee
-

[ ABWIKCTCA W MCHBIIC BPEMCHH OHA TPAaTUT Ha OJHUH
006opoT. Bcero Bokpyr ComnHia BpamaeTcst 8 miaHer.

CBoM MMEHA IIaHCTHI MOJIYYHJIM B YCCTh PUMCKUX 0o-

Pucyson 11 roB. Mexnay opoutamu Mapca u FOnurepa HaxoauTcs
TOSIC aCTepOUJIOB, 3a opOuToi Hentyna Haxonures mo-
sc Koiuniepa u 3a nosicom Kolinepa, BEposTHO, pacnoJio-
xeHo obnmako Oopta. PaccMOTpUM OCHOBHBIE XapaKTepH-
CTHKH TUIaHET.
OpOura nanetsl Benepa Bropas ot Connima. ['of
Ha Benepe mymmrcs 225 cyTok, a 0JuH 000pOT BOKPYT OCH
243 cytok. B otimume ot npyrux niaHet, Benepa Bparia-

€TCA B CTOPOHY IIPOTHUBOIIOJIOKHYHO CBOCMY IBUKCHUIO

1o opOute. BeHepy MHOI/Ia Ha3bIBAIOT «CECTPOil 3eminy,

IIOTOMY YTO 00€ IJIaHEThl MMOX0XKH pa3MepaMu, CUJION TsbKecTH U cocTaBoM. OJIHAKO yCIIOBHUS Ha

JBYX IUIAaHETaX O4eHb pa3Hble. ATMocepHoe naBienue Ha Benepe B 90 pa3 Oosbliie 3eMHOTO U CO-

cTouT Ha 96% U3 YIIEeKHUCIoro rasza. YTJIEKHUCIbIM Ta3 co3AaéT MmapHUKOBBIA 3(dexT, mosTomy

Pucyron 12 BOJIM3M TOBEpXHOCTH BeHepbl TeMmeparypa OKOJIO

450°C! TloBepxHOCTb BeHepsI 3akpbiTa TYCTBIMH OOJTaKa-

MH, COCTOSIIIIMMH U3 KareleK cepHoil kucioThl. B atmMocdepe Benepsl MmonmHuu ObIOT B JBa pasa

qaue, yeM B 3eMHOU. [Ipupona Takol 31€eKTpUYecKOil aKTUBHOCTH IOKa Heus3BecTHA. M3-3a 1uioT-

HOW aTMoc(epbl OCBEHIEHHOCTD JIaXke B MOJIJIeHb O4eHb ciabas. Ha moBepxHocTH BeHepsl oOHapy-
JKCHBI THICSIYM JIPEBHUX BYJIKaHOB, M3BEPTaBIINX JaBY, Pa3IoMbl, ropbl (puc. 12).

Camas 3HakoMasi M caMas U3y4eHHas IulaHeTa — 3eMisl. 3eMiisl, B OTau4ue oT MepKypus u
Benepsl, nmeeT oiuH ecTecTBeHHbIN cnyTHUK — JIyHy. Pannyc Jlynsl Bcero B 4 pa3a MeHblle paau-
yca 3emin. [Toaromy 3eMitio 4acTo Ha3bIBAIOT «IBOMHOMN miaHeToi». [1onHbli 000poT BOKpYT 3eM-
nu Jlyna coBepaet 3a 27,3 cyTok. 3a 3To ke Bpems JIyHa nemaet oauH 000pOT BOKPYT CBOEH OCH,
M03TOMY OHa MOBEpPHYTa K 3emiie Bcerna ogHou crtopoHoi. Ha Bumumoii cropone JIyHbl MHOTO
TEMHBIX y4acCTKOB, X Ha3blBatoT Mops. Hanpumep: Mope loxnei, Mope fcHoctu, Okean byps.
JIyHHBIE KpaTepsl MOJYYHJIM UMEHA U3BECTHBIX y4€HBIX. CaMbIMM KPYIHBIMH KpaTepamH C JIyde-

Boi1 cucteMoil sBisitorest Tuxo, Kernep n Konepuuk. ['opHble XpeOThl NOTYYHIIN Ha3BaHUS 3€MHBIX

rop (KaBka3, Anbnsl, [Tupenen u ap.). Ha oGparnoii ctopone JIyHbl Mopeit Mano. 31ech MHOTO
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KpaTepoB, HA3BAHHBIX B YECTh 3HAMEHUTHIX JroAer 20 Beka. M3-3a Manoro Tsarorenus Ha JIyHe HeT

aTMochepsl.

eobac Asimacrs
o o 3450 vme  Mapc [Tnanera Mapc (puc. 13) Ha3Bana umenem 6ora
Fassspas o212 o RRLR P LA

BOMHBI 3a KpPAacHOBAThI OTTEHOK, OOYCJIOBJICHHBIN
HaJM4MeM B KOpe OKHUCIIOB kene3a. [inanera umeer 1Ba
HEeOOJNIBIINX CIYTHHKA HenpaBuibHOU (popmbr Dobdoc u
Jlelimoc («cTpax» M «y)Kac») — CIIyTHUKU BoOWHBL. Ha

Mapce ectb armocdepa, naBiaeHue kotopoir B 150 pa3

PucyHok 13

cmabee 3emHoro. IloaToMmy ©Ha Mapce Oombioi

nepenaa  Ttemmeparyp or +25°C  pmo  -125°C.

[IpumedarensHOi 0coOeHHOCTBIO Mapca sBIseTCA

OTrpOMHBIN KaHbOH Mapunep juHoi noutu 5000 km, mupunoit 1o 200 kM 1 rmybuHoit 1o 5 km. Ha

Mapce HaxXoIUuTCA CaMas BbICOKaAA ropa B ConHeuHoOl cucTeMe — BYJIKaH Omumi BeIcoTOM 27 kM. B

KoHIle 19 Beka uTanbsiHCKUM yu€HbI Ckuanapeniu oOHapyXuil B TEJIECKOI JIMHHUHU, Ka3aBLIMECS

IOYTH IPSIMBIMHU, KOTOpPbIE OH Ha3Ball “‘MapCHaHCKUMM KaHanamu . C TeX Mop y4EHbIE IBITAIUCh

HaWTH JXU3Hb Ha Mapce. N3MeHeHue 1BeTa IMOBCPXHOCTHU Mapca y‘IéHHe CBA3BIBAJIM C POCTOM

paCTeHI/Iﬁ A CMEHOH BpeMéH roga. PeanpHOCTH OKazanach HpOSquHeﬁ. Hang MMOBCPXHOCTLIO

IUTAaHETHI YacTO AYIOT CHJIBHBIE BETPHI, CKOPOCTh KOTOPBIX noxomuT 1m0 100 m/c. HeGompmas cua

TSKECTU MO3BOJIACT AAXKC PA3PCIKCHHBIM ITOTOKaM BO34yXa IMOJHUMATb OIPOMHBLIC oOaka IIBLIN,

o0Opa3ys mbuieBsle Oypu. B 70-X romax mpouuioro Beka ObUTM OOHApY:KEHBI pycia peK, KOTOpbie

OKa3ajJiCh BBHICOXINIMMH. B HacTosiiee BpEMs BOJa Ha Mapce 06Hapy>I<eHa TOJIBKO B BHAC JibJA,

KOTOPBIM HaXOAUTCA B MOJSPHBIX mankax. JKu3Hb Ha Mapce Tak ¥ He 00Hapy)XeHa HU B MPOILLIIOM,

HU B HACTOSILIEM.
3aoanun
1.Mcnionb3yst TeKCT U TaOIHILY, ONIpeenuTe, Ha KaKue JBE TPYIIbl MOXKHO Pa3AeNuTh BCE

TJIaHETHI 110 uX Macce. CBOE perieHnit 000CHYHTE.
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OCHOBHbI€ XapaKkTepucTuku nnaHeT ConHeYHoun

CUCTEeMbI

Mnaxeta Awanere | Macca | OpS#mns | Mepwon | CyTkm CyTHUKH
:::m , | o6pawe
B | vma, ner

Mepxypuin| 0,38

2.BHuMarenbHO paccMOTpPUTE N300paskeHHsI Ha pucyHke. HazoBuTe rutaneTsl, 0ObsCHUTE

CBOE peuieHue.

lMNnaHeTbl 3emMHOM rpynnbl

Paamepit nnaxer 8
4 paguycax 3emMmnm

3.CpaBHute noBepxHoctu Benepbl 1 Mapca. BHecute HaliieHHbIE OTJIMYMS B TAOIHILY.

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

+25°C g0 -125°C

KarxboHn MapwuHep ‘ Fopa Onumn-
cambiit DONbLLOH
' Bynkax ConHeyHoi
CUCTEMB!

4. Onpenenure nuuHee noHsATHE B pany: Okean byps, Bynkan Onumn, Kparep Kemuep,

Mope fcunoctu. O60cHY#TE CBOE pelieHHe.
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5.Bepno nu noetcs B necHe? [loaTBepau cBOi OTBET CIIOBaMU M3 TEKCTA: « Ymeeporcoarom

KocMOHasmyl u meumamenu, ymo Ha Mapce 6yoym sabnonu yeecmu...»

Tema 6: Ilapcmea »ncusoit npupoosl
«Becb ocpomHbLl Mup Kpyeom MeHs, HAOO MHOU U
Nn000 MHOUL NOJIOH HEeU3BECHbBIX MAlIH.
A 6y0y ux omxpwvleamv 6CHO JICU3Hb, NOMOMY UMO
MO camoe Y8leKameibHOe 3aHAmue 8 Mupey
B. buanxu
Bonpocul ona oocyscoenusn:
- ComacHbl Jid Bbl C MHEHUEM MUCATENS, ToYemMy?
- Uro 1aét KakIOMy 4€JI0BEKY 3HaHHE IPUPOJIbI?
- U3 kakux UCTOYHUKOB HH(GOPMAIIN MOKHO TOTy4aTh HEOOXOAMMbBIEC HAM 3HAHHUSI O TIpUpoje?
Texcmul 0n1a umenus:
Y10 TaK0oe MXH M JUIIATHUKHA

MXU ¥ JIMIIAWHUKY MOSIBUJIMCh MHJTMOHBI JIET Ha3aa. OHU KWK elle BO BpeMeHa JTUHO-
3aBpOB, W MO Cel JeHb Ha BallyHaX, Ha JIEPEBbIX M MPOCTO HA BIAXKHOHN 3eMiie MOXKHO OOHapy-
KUTh 3TU pacTeHus. MXu o4eHb pa3HOOOpa3Hbl. Y HEKOTOPHIX M3 HUX TEJIO PACUJIECHEHO Ha CTe-
0eJb U JTUCThS, & Y HEKOTOPBIX OHO MPEACTABIACT COOON €IMHOE TEI0 — CIOEBHIIIE.

Mxu. HekoTopble yuyeHbIE CUMTAIOT, YTO MXHU MPOU3OILUIH OT 3€JIEHbIX WU OypbhIX BOJ O-
poclieid, a HEKOTOpbIe YTBEPKAAIOT, YTO UX MPEIKaMH SBISIOTCS HU3IIKE NCUiIoPuThl. Tak umu
HWHaue, OOJBITUHCTBO CXOJATCA HAa TOM, YTO MXH U JUIIAWHUKUA CTAJIM TYNHKOBOW BETBBIO IBO-
moruu. To ecTh, BCEBO3MOXKHBIE MATOPOTHUKH, IIBETHI U JE€PEBHSI BEYT CBOIO POJOCIOBHYIO HE
OT HHX, & OT BRIMEPIIUX NMCUIO(PHUTOB.

Y MXOB M JUIIAaHHUKOB HET ceMssH. OHM Pa3MHOXAKTCS CIIOpaMU — MEJIbYANIIINMU TIbI-
JUHKaMH, HE 3aIlUIICHHBIMU O0OJOYKONW M HE COJEpX,alUMMH MUTATEIbHBIX BemecTB. Coeau-
HUTHCSI «OTIIOBCKAs» M «MaTEPUHCKas» MbUIMHKA MOTYT TOJIBKO B
BoJie. M3-3a 3TOr0 NHIIb OHA U3 MUJUIMOHOB MBUIMHOK MOXET Ipe-
BpaTUThCS B HOBoe pacteHue. ['opazno sddexTuBHEee apyrou cmo-
c00 pa3MHOXKEHUs, KOT/Ia YacTh PACTEHUS OTIENsAETCS U pa3pacra-
erca. Kcratu, Tak MOTYT pa3MHOXKAThCSA MPAKTUYECKUA BCE pacTe-
Hust. OJIHAKO TaK HOBOE PAacTEHUE MOSBUTCS PSAJIOM, a CIIOPHI BETEP
MOXET YHECTH 32 MHOTHE KMJIOMETPBI OT PACTEHUS-KPOJAUTEISNY.

Y MXOB HET KOpHsI, €CTh JIUIIb YK€ 3HaKOMbIE HaM BBIPO-

CTBI-PU30UJIbI, KOTOPBIMU PACTCHHUEC KPCIIUTCA K 3€MJIC, KAMHIO HJIN




JepeBy. M3-3a 3T0ro Mox He MOXKET MOJIy4aTh BOAY M a30T U3 NouBkl. [loaTOMY MXU nocenstorces
B CBIPBIX MECTax, IZIe OHU MOT'YT BCEU IOBEPXHOCTBIO BIIUTHIBATH BOAY W IUTATEIbHBIE BELIe-
CTBa, paCTBOpPEHHBbIE B Hel. Yamie Bcero Mxu pacTyT Ha IIOYBE, B KOTOPOW MaJlo0 NMUTATEIbHBIX
BELIECTB — BEJIb 3/1eCh UM HEe OyAYyT MeIIaTh pacTH JpYyrue pacTeHusl.

JInmaliHUK — 3TO OYEHb MHTEPECHOE pacTeHue. ToyHee, ero U pacTeHUEM Ha3BaTh TPY I-
HO. Benp nmumaiftHUK — 3TO BOJOPOCIN U TpHOBI, )KUBYLIHE BMecTe. | pud ymeeT BIUTHIBATh BOAY
¥ a30T U3 MOYBBI, a BOJOPOCIIH, )KUBYIINE HA €T0 TTOBEPXHOCTH, YMEIOT OCYIIECTBIATH (DOTOCHH-
Te3, 00pa3ys U3 BOJABI U YIVIEKUCIIOIO ra3a noJ AeHCTBUEM COJHEYHOI'O CBETa yrieBOjbl. Takum
00pa3oM 3TH JKUBbIE OPraHU3MBbl OTJIIMYHO JONOJHAIOT IpyT Apyra. I'pud u Bogopocip Tak XO-
pOIIO MPHUCIOCOOMINCH APYT K APYry, 4TO 0Opa3oBajii HOBOE pacTeHHME — JMIIaiHuK. Taxoe
TECHOE B3aUMO/ICHCTBHE HA3bIBAETCS CUMONO30M.

Mxu ¥ JIMIIAHHUKA CUYUTAIOTCS OYEHb HECOBEPIUEHHBIMHU pacTeHUAMH. OJHAKO MMEHHO
3TO «HECOBEPILIECHCTBOY MO3BOJISIET UM XKUTh B TAKUX YCIOBHUAX, /i€ JIIOObIE Ipyrue pacTeHUs He
CMOryT cyuecTBoBaTb. OHM JIETKO IEPEHOCAT JaXKe INIyOOKOe 3aMOpaKMBaHUE U MOCIEYolee
BBICBIXaHHUE. birarogaps ToMmy, 4TO MXHU M JIMIIAWHUKU HEBEPOSTHO HENIPUXOTIIMBEI, OHHU PacIp o-
CTpaHeHbI 110 Bcel miuanere. OHU pacTyT Jaxe Ha noOepexbsix AHTapKTHbl! YdeHble BO3Jara-

IOT Ha JUIIAHHUK OOJIBbIINE HaACKbI, IIbITAsACh BbIpalllUBATb 3TO pAaCTCHUC B KOCMOCC.

3aoanusa:
1. BHumMarenbHO paccMOTpUTE PUCYHKH. C TOMOIIBIO MOY4EeHHON HH(DOpMAIHK JOTOTHUTE
MPEIOKESHHUS:

Cmebenv xeowa

Cmebenv niayna
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CMOPOHOCHBIN ' NeTHMI noGer
KONOCOK

L~ | CMOpaHrun |

3
1

MewynyaTbl

JINCTbA
, ;
nncTbA |
BeTBU
» cTebenb
BeCeHHUN
KOp€Hb noGer

2. C TOMOIIBI0 TPUBEAEHHOTO OMHMCAHMS TUISCEHU IMOMpPOOYyHTe M0Ka3aTh, YTO IUICCCHb — TOXE

TpUOBbIL.
MNnecHeBble rpudbI

Mpecens NORENAKLLANCH Ha Xnela o
APyTHK NpoBYKTax

TORE (PHGE. HH i

(7ieceant ROXOKA HA CTYGRHNCT VIO

NNERKY HIN KySOuBR

Gapata — IABKOD, CApOrD. Syporo.
Henatopsie Bras ;

NNECEHH NCNONLIYIOT B CLIPORENAN SNR
NPHAANAR COIPY ;

ONPERENEHHOM apoMaTa. MEorme suget
anecHesyX RGO

WENONDIVIOTCA B

MR KDOEHOROTHNECKON

NPOMBILNEHROETH ANA

NONYHEHKSA BUTAMNHOE,

AHTHEHOTIIOB, DEPMERTOR,

CYEPONIHEX TOPMOROE.

3.CornacHsl In BBI C yTBepkIeHHeM: «I prObI He pacTyT B oropozae»? O00cHyHTe CBOE MHEHHE.

4. Kakue u3 yka3aHHBIX pOACTBEHHBIX pacTeHUil mpouspacraioT B Poccun?

[Tnaynel. CruTOMIHBIMU 3apOCIISIMU IPOU3PACTAIOT B XBOMHBIX Jiecax Ha KaBkaze, Cubupu, [lansHem
Bocroke.

XBouy. PacipocTpaHeHbl IPaKTHYECKHU 10 BCEMY 3€MHOMY ILIAPY, HO MIPEANOYNUTAOT YMEPEHHBIH
kiumar CeBepHOro MoJyIapHs.

[TanopotHuku. Berpeuarores B necax Asun, Poccun, Mexcuku, Hopseruu.

7 KJaace
Tema 1: Cmpyxkmypa u ceoiicmea éeuiecmea
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Texcmul 013 umenus:

Texer 1

bpoyHoBCcKoe ABHKEHHE — OECIIOPSI0UHOE IBUKEHHE MAJIbIX (pa3MepoM OKojio 1 MKM) ya-
CTHII, B3BEIICHHBIX B JKUIKOCTH WJIM Ta3e, MPOUCXOASIIEe MOJ JIEHCTBUEM TOIYKOB CO CTOPOHBI
MOJIEKYJT OKpyskaroliei cpensl. OTkpbiTo P. bpoynom B 1827 r. Bunumeie TOIBKO MO MUKPOCKO-
IIOM B3BEILICHHBIC YACTHIIbI IBUKYTCSI HE3aBUCUMO JIPYT OT JIpYTa U ONHKCHIBAIOT CJIOXHBIE 3UT3aro-
o0Opa3Hble TpaeKTOpUH. BpoyHOBCKOE IBUKEHUE HE 0CIIa0EeBAET CO BPEMEHEM U HE 3aBHCUT OT XH-
MHYECKUX CBOMCTB cpenbl. IHTEHCUBHOCTh JBM)KEHUS YBEJIMYMBAETCS C POCTOM TEMIIEpaTypbl
CpeZbl ¥ ¢ yMEHbIIEHHEM €€ BSI3KOCTH U Pa3MEpOB YACTHIL.

B 1908r. XK. Ileppen Hauayn Konu4yecTBEHHBbIC HAOIIOACHUS 32 JABMXKEHHEM OpPOYHOBCKHX
YyacTul] o] MUKpOocKonoM. Kpoieunslie mapuku oyt cepudeckoil Gopmbl 1 IPUMEPHO OJUHA-
KOBOro pasmepa lleppeH mosiydan U3 ryMMUT'yTa — COKa HEKOTOPBIX TPOMMUYECKUX AECPEBbEB. DTU
KpOILIEYHbIE HIAPUKK ObUIM B3BEILEHBI B IIIUIEpUHE, cojepxaieM 12% Boabl. Boopyxuuucs ce-
kyHznomepoM, JK. [lepper oTMedan U MOTOM 3apHCOBBIBaI (KOHEYHO, B CHIBLHO YBEIIMYEHHOM Mac-
mrabe) Ha aucTe OyMaru MoJIOKEHUE YacTHIl Yepe3 KaK/ble MOJIMUHYThl. CoeuHss MOTyYeHHbIE

TOYKHU IIPAMBIMH, OH IMOJYYaJI 3aMBICIIOBATBIC TPACKTOPHUH, TPHU U3 KOTOPBIX IMTOKA3aHbI HA PUCYHKC

14.

3aoanua:

1. Tlo pucyHky ompenenure CperHue CKOpo-

CTH TpEX 6pOYHOBCKI/IX JacTull 3a IICPBLIC

10 MuH HAOIIOIEHWS.

2. Ompenenute, MOYeMY CKOPOCTH ITHX 4a-

CTUI IO BCJINYHUHC W HAIIPABJICHUIO PA3JIU-

YarTCsl MeXKAY cO00i? YKaKUTE HECKOIb-

KO OCHOBHBIX IPUYHUH ISTOTO pasjindus,

=11
et e e e e e
{ |

BbIOpaB M3 CIHCKa BO3MOXKHBIA HOMED

| {
|

IMPaBUJIbHOI'O OTBETA: PucyHok 14
1 — oHUM UMEIOT pa3IUYHYI0 Maccy; 2 — OHU UMEIOT
pasnnyHyto GopMy; 3 — UX CTOJIKHOBEHUS C MOJIEKYJaMH OKpY Karollel cpelbl UMEIOT CITy4alHbIN
XapakTep.
3. Kak morna Obl BBITTISACT TPASKTOPHS OPOYHOBCKOHM YacTHUIIBI TIPH HAOIIIOJCHUH €€ T10-
noxxennst He yepe3 30 cexyHn, a uyepe3 kaxasie 10 cekynn? M3o0pa3ute BOZMOXKHYIO TPACKTOPHIO
YacTUIIbI, HAJIOKUB €€ Ha TPACKTOPHIO, MOIYYCHHYIO MpPU MU3MEpEeHUsX nosoxeHus yepes 30 ce-

KyHJI. CTpesikoit 0003Ha4eHO HalpaBIeHUE ABHKEHHSI OPOYHOBCKOM YaCTHIIBI.
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r6 MKM

Tekcer 2

Anddys3us

Huddys3uto ynoOHO HaOMOAATh B IYCTHIX TefsixX. Takoil rejib MOKHO MPUTOTOBUTH, HAIMOJI-

HUB OaHOuKy 4-5%-HBIM pacTBOpPOM >KenaThHa. JKenaTuH cHavajia JOJDKEH HECKOJbKO 4YacoB
HaOyxaTh, a 3aT€M €ro MOJHOCTHIO PACTBOPSIOT NPU MEPEMEIINBAHUH, OIYCTHB OaHOUYKY B TOpsI-
yyto BoAy. llocie oxJtakJIeHHs MOaydaeTcs MOYTH MPO3pavHblid refib. ECIM ¢ MOMOIIBIO OCTPOTO
MUHIETa OCTOPOKHO BBECTH B IICHTP 3TOM Macchl HEOOJNBIIOW KPUCTAJUIMK MEpPMaHraHaTa Kaus
(«MapraHIiOBKM»), TO KPUCTAIIIUK OCTAHETCS BUCETh B TOM MECTE, IJIe €r0 OCTaBHIIU, TaK KaK Ieib
HE JIaeT €My yINacTh. YK€ 4epe3 HECKOJIBKO MUHYT BOKPYI KPUCTAJUIMKA HAYHET PAaCTH OKpaIICH-
HBIH B (PMOJIETOBBIN I[BET IIAPUK, CO BPEMEHEM OH CTAaHOBHTCS BCe OOJIbIIIE U OOJIbIIE, TOKA CTCHKH
0aHOYKHU He UCKa3AT ero ¢popMmy. Takoi ke pe3yabTaT MOKHO MOTYYUTh U C TIOMOIIBIO KPUCTAJUIH-
Ka MEHOT0 KYIopoca, TOJILKO B 3TOM ClIydae HIApUK MOIYYUTCS HE PUOJIETOBBIM, a TOTYOBIM.

Bonpocul ona obcysymcoenusn:

- [Touemy okpamenHas u3z-3a 1udpPy3un odaacTh renst UMeeT popmy mapa?

- Kak u3menutcs gopma u pazMepbl OKpaIIeHHON 00IacTH MPHU YBEIHUYEHUU TeMIIepaTyphl
Telis: YBEIMYUTCS, YMEHBIIUTCS, HE U3MEHUTCS, U3MEHHUTCS?

- Kak m3mennrcst hopma okpameHHOH 00I1acTH, €CIIi W3HAYaIbHO CO3/1aTh U MOIEPKIBATD
pasznuuue TeMrepaTryp BEpXHEH dacTu eMKocTu (Oojiee Harperas) M HUXKHEH yactu (OoJiee X0mo/-
Has)?

3aoanusa:

1. M3o0pa3ute Ha pUCYHKE MpernoiaraeMyto GopmMy OKpaieHHON 00JacTH Telsl.

Tekcr 3

Tel yxe 3Haemb, YTO Kaxaoe (GUIMYECKOE TeNO WIM SBICHUE XapaKTepU3yeTrcs
onpeAeNeHHbIMA (DU3MUECKUMH BeIHMYMHAMU. HamoMHUM HEKOTOpble U3 (PU3MYECKUX BEITUYHH:
Macca, CKOpOCTh, 00beM, BpeMsi, TeMIeparypa, JUinHa. [1pu n3ydeHuu Ten U SBICHUH HEOOXOAMMO
MIPOU3BOANTE W3MEpPeHUs] (PU3UYeCKUX BeaWYHMH. Kaxayro (U3HUYECKYI0 BEIIMYUHY H3MEPSIOT B
OTIpeIeTICHHBIX €IUHUIAX, KOTOPbIe HA3bIBAIOTCS €AUHUIIAMH JaHHOW BEIMYUHBL. 3HAYEHUE OJTHUX

(I)I/I3I/I‘-ICCKI/IX BCJIIMYHMH HU3MCPAOT C IMMOMOLIBIO HpI/I60pOB. FOBOp}IT, 4TO MHNPOU3BOIAT IIPSAMBIC
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u3MepeHus PU3NYECKUX BEJTMYMH. 3HaUCHHE JAPYTHX BEJIMYUH MOJIYYalOT IMyTeM BBIYMCICHUNA. DTO
KOCBEHHBIE U3MEPEHUS.
BeinonnuTe 3amaHue, CBSA3aHHOE C MNPSMBIMM M KOCBEHHBIMH H3MEPEHHUSMH, a IIOTOM

MMPEACTABbTC PC3YIIbTAThl OIIbITa B BHUJC cToa0uaron AuarpamMMmbl, YTOOBI HarsagHES MpeaACTaBUTh

pe3yNbTaThl CBOCH PaboTHI.

B tabnuiie mpuBeneHbl 3HAUCHUST MACChl U 00BheMa YeThIpeX 00pa3lloB U3 MOKA HEH3BECT-

HBIX HaM BCIICCTB.

OO6pa3ibl Macca, kr O0beM, M3
Oo6pasen Nel 3,65 0,0005
O6pa3zer Ne2 5,4 0,002
O6pa3ery Ne3 11,3 0,001
Oo6pazer Ned 14,6 0,002

3aoanusn

1. Onpenenute, U3 KaKOro BEIIECTBA CAENIaH KaX bl oOpasen. OnuinuTe, Kak Bbl Oynere
3TO AeNaTh U YTO BaM JUIsl 3TOTO MOHAA00UTCS.

2. YKaxuTe, Kakie JaHHbIC BBl IOJIYYUTE B PE3YJIbTATE MPAMbBIX U3MEPEHUH, a KAKUE — B pe-
3yJbTaTe KOCBEHHBIX.

3. IlpeacraBbTe MOTYyYEHHBIE BAMH PE3yJIbTaThl B BUE CTOJI0UYaTON nuarpammel. [logymaii-
Te, 4To OyIeT O3HayaTh BBICOTA KaXJOTO CTONOMKa Ha auarpamme? Kakwue mommucu OyayT mon
KaXKIbIM CTOJIOUKOM?

4. TlompoOyiiTe mpemIoX)uTh cocod (WK crocoObl), KaKk U3MEPUTH C MOMOIIbI0 Jabopa-
TOPHBIX PBIYAXKHBIX BECOB Maccy Tela, KOTOPOE 0Ka3ajJoCh HEMHOTO TsDKellee CyMMapHOM Macchl
BCEro MMerolIerocsi Habopa rupb. bynem cunrtate, 4To CyMMapHasi Macca rupb cocTaBisieT 1,5 Kr, a
Macca Teja BpsJl JI IPEBBIIIAET 2 K.

Tema 2: Mexanuueckoe osuycenue. I'uopoycunumens

Texcm Ona umenua:

[lepBbIii maTEHT, CBSI3aHHBIA C THIPABIMYECKUM yCUJIEHHEM, ObUl mosiyueH dpenepuxom
Jlanuectepom B BenukoOpuranuu B 1902 roay. Ero mzobperenue nmpeacTaBisuio cCOOON «yCHIIH-
TEJbHBIA MEXaHW3M, IPUBOAMMBIN IIOCPEACTBOM TI'MApaBIMUYECKON »Heprun». B 1926 rony unxe-
Hep [lupc Dppoy npoaeMoHCcTprpoBa B kKomnanuu />keHepasl MOTOpPC THAPOYCHUIIUTEND PYIIS.

OpHa 13 BO3MOXKHBIX KOHCTPYKIUH aBTOMOOUIIBHOTO THAPOYCHIIUTENS PYJIsi, Ha3bIBAEMOTO

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

) O7 1 Kanans: rmapopacnpenenntens (3)
(6) HacoCa 1

e |

(2)

Pabou4ti nopiucHs

-

Beixogxoe 3seH0 (3)

“~__IIpaeas nonocts ruaponsnrarens (4)

PucyHok 15

B a1oli cxeme mepemenieHue ymnpaBisitoniel pykosaTkda (1) BmpaBo depe3 MEXaHHYECKYHO
CBSI3b BBI3BIBACT CMEIICHUE 30JI0THHUKA (2) Takxke BIpaBo. [Ipu 3TOM OTKPHIBAIOTCS KaHAJbBI 30J10T-
HUKOBOTO Trujipopacnpeaenutens (3), B pe3ysibTaTe 4ero rujipaBinyecKkas KUJKOCTb OT Hacoca Io-
JaéTcsi B PaBYyIO MOJOCTh rujipoaBurarens (4). B 9Toit mogocTu ruipourInHIpa BHEIIHUM HACO-
coM co31aéTcsi U30BITOYHOE JIaBJICHHE, U, KaK CIEJICTBHUE, BBIXOJHOE 3BEHO (5) IBHMXKETCS BIPABO,
TO €CTh B TOM € HampaBlieHUH, 4To U pykosaTka (1). [lockonbKy BbIXoaHOE 3BEHO (5) KECTKO CBsI-
3aHO C KOPITYyCOM pactpeneauTess (6), To mepeMeiieHrue BbIXOJHOTO 3B€Ha BhI3BIBAET TAKOE KE IO
BEJIMUYMHE MEPEMEILEHUE KOpIlyca pacnpeaenuTens. B pesynbraTe cMelieHus Kopiyca pacipese-
JUTeNs, KaHaibl (3) B ruapopacnpeaenuTese nepeKphIBatoTCs MOICKaMH 30JI0THUKA U TI0Jja4a KU /I-
KOCTH OT Hacoca B MOJOCTh TUAPOLMIMHIPA Mpekpaiiaerca. Takum o0pa3om, U yrpasisionas py-
KOSATKA, ¥ BBIXOJHOE 3BEHO YCTPOWMCTBA JABMKYTCS CUHXPOHHO. OJHAKO 3a CYET TOrO, YTO YCUIIUE
Ha BBIXOJIHOM 3BEHE CO3JaETCs 3a CUET JaBJIEHMSI, Pa3BUBAEMOI0 HACOCOM, TO ATO YCHUJIIME MHOIO-
KpaTHO 0oJIbIlle, YeM yCHIINE, MPUKIIAIbIBAEMOE K pyKosATke onepatopoM. KoaddummeHT ycunenus
CIEISAINX TUAPONPUBOIOB MPAKTUYECKH HEOTPAHHYEH, U MOIIHOCTh BXOJHOTO CHTHAamIa MOXET

OBITh YMCHBIICHA JO HUYTOKHO Majol BEIMYHHEI.

3aoanua:

1.0npenenute, Kyaa OyAeT JBUTaThCs BHIXOJHOE 3BEHO NMPU MEPEMEIIEHUN PYKOSITKU Bie-
BO?

2. Ilogymaiite, ecny JaBJIEHUE TMAPABIMYECKON KHUAKOCTH, CO34aBAEMOE BHEIIHUM HAaCO-
COM, YBEJINYUTh, TO KaK U3BMEHUTCS CHJIa, IEUCTBYIOIIAst Ha pabounii MOpIIEHb?

3: Byner nu ocraBaThCsl IOCTOSTHHOW cuila, AeMCTBYyIoLas Ha pabouuii MopiieHs BO BpeMs

NEPEMCIICHUS PYKOATKHU ITPU OTKPBITHIX KaHAJIaX rnnpopacnpeﬂenHTenﬂ?

Tema 3: 3emnsn, muposoii okeau
Texcm Ona umenua:
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DXO0JO0T MpeacTaBisieT co0o0i MpuOOp, KOTOPBIH HCIONB3YET YIbTPa3BYKOBBIC BOJHBI IS
UCCIIEIOBaHMSI CTPYKTYPBI U penbeda J1Ha, OOHAPYKEHUSI MOJBOIHBIX OOBEKTOB U PHIOBL. DXOJOT
COCTOMT M3 JBYX YacTel — JaT4MKa, CO/AEPIKAIIero YCTPONUCTBA Mepead U MpueMa yiabTpa3ByKo-
BBIX BOJIH, U AuCIUIes. [laTunk ycTaHaBIMBAETCS HA JHUIIE CyJHA HU)KE BaTepPIUHHUU (YPOBEHB I10-
rpy’keHus cyHa). JlaTyiK NOChlIaeT CUTHAIBI B CTOPOHY JHA U IPUHUMAET CUTHAIIBI, OTPAKEHHBIC
OT JIIOOBIX MPENATCTBUMA. JJlaHHBIE OT HaTunka 00pabaThIBAIOTCS M BBIBOJSATCS HA SKpaH AMCIUICS B
BUJIE JIBUKYIIETOCS TpaduuecKoro n300pakeHus JHa ¥ BceX 00BEKTOB HA MYTH CHTHAJIA. JTO MO03-

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

3aoanusn: P L

1.Jmst mocTpoeHus: n300pakeHusi THa U OOBEKTOB Ha
NyTH CUTHAJIa HEOOXOIUMO BBIYHCIUTH PACCTOSIHUE OT JaTyu-
Ka-u3JIydaTelis YIbTPa3BYKOBBIX BOJIH JI0 MPENATCTBUS. YIib-
TPa3BYKOBBIE BOJIHBI PACIIPOCTPAHSIOTCA B BOJE CO CKOPOCTBIO
okojo 1500 m/c. Ykaxwure, 4TO JOIDKEH U3MEPUTH IXOJOT IS
MOCTPOEHHUS N300paKeHUs?

2. AwmepukaHckuii yuenelid P.Copmact B 2004r.

YTBEp)KJaJl, YTO OOHapyKUJI JereHnapuyo Atnantuny B Cpe-

TU3eMHOM Mope, 6mu3 Kunpa. OH mpoBen UcciieIoOBaHke ITOBEPXHOCTH 3eMIIM Ha TiyouHe 1.5 ThiC.
M C TIOMOIIIBIO 3X0JIOTa U 00HApY)uI Ooiee 70 COBNAJICHUN C OMMMCAHUSIMA AKPOTIOJIST ATIAHTHIBL:
MHOTOKHJIOMETPOBasi CTEHA, XOJIM, OKPYKEHHBIN BaJloM, INyOOKHE PBBI, a TaK)Ke Oepera BhICOXIIEH
peku. Hapucyiite ynpoIeHHyI0 cXeMy ero UCCIIeTOBaHHIA.

3. B Mopckoli BoJie CKOPOCTh YIIBTPa3BYKOBBIX BOJH YBEIMYHBACTCS C POCTOM JABJICHUS.
OrnpenernsieMoe 3X0JI0TOM PACCTOsTHUE A0 JHA OYJET OTINYAThCSA OT HCTHHHOTO?

BriOepure npaBUIIbHBIN OTBET:

1) ono Oyzer Ooubiie, 2) oHO OyAeT MEHbIIE, 3) OHU OyIyT paBHBI.

Tema 4: Mapuanckasa énaduna

Texcm Onsa umenusn
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MapuaHckas BajuHa — riryoodaiiiiiee MecTo 3eMHOH MOBEpXHOCTH. PacmonokeHo oHo Ha
3anagHoi okpanHe Tuxoro okeana B 200 kmiiomeTpax BOCTOUHee MapuaHCKOro apxumenara. ¥ye-
Hble-OKeaHOorpagbl 10Jroe BpeMs IbITAINCh Y3HATh €€ UCTUHHYIO I1yOuHy. MccnenoBanust pa3HbIx
JeT aBaJld pa3Hble 3HaueHus. J[ero B TOM, YTO Ha TaKOW KOJOCCAJIbHOW IIyOHHE NIOTHOCTh BOJIBI
YBEIMYMBACTCS IO Mepe MPUONMKEHHUS KO JHY, I0-

3TOMY U CBOMCTBA 3BYKa OT JXOJIOTA B HEU TOXKE Me-

v, M/cex
HstotTcs. [lpumeHnB BMecTe ¢ 9X010TamMu 0apoMeTpsl %0
2600 -2
¥ TEPMOMETPHI Ha pa3HbIX YpoBHsX, B 2011 romy 6s110 2370
ycTaHOBJIeHO 3HayeHue rryounsl 10994 + 40 meTpos. 2500 —=— B
JlaBiieHMe Ha JHE MOJABOJHOM pPaCcCEIMHBbI COCTABIIAET 2400 5544
e ———t
1072 atmocdepst, wim 108,6 MIla. 2500 =
3a BpeMs, IpOIIE/Iee ¢ MOMEHTa OTKPBITHS 2100 7038
—_ g
riyOouaiiliero KaHbOHAa, YJayHO JIOCTUYb €ro JHa i |
yAaBaJIOCh TOJBKO 4YeThipe paza. B 1960 romy riy6o- 1900 039
{ |
KOBOJHBIN Oatnckad «Tpuect» BepBble B MUPE CITY- 1700 L~ J
. 1600 e O I
CTHJICSI Ha caMoe AHO MapuaHCKOW BIAJUHBI C JBYMS // 7'
P
naccaxupamu Ha 6opty: sedteHantom BMC CILIA 1500
7400
Jlonom Yonmem u mBeidnapckuM okeanorpapom XKa- 0 20 40 60 80 10 120 t.°C
)

koM [Iukapom. B 90-e roap! xenobd uccienopai simoH-
ckuii OecriunoTHbIN 3001 «Kaikoy, mpuHecunii co qHa MPOOBI Uila, B KOTOPHIX ObUTH OOHAPYKEHBI
OakTepuu, YepBHU, KPEBETKH, a TaKXKe KapTUHKU J0Tolie HeBegaomoro mupa. B 2009 romy mokopun
0e31Hy aMmepuKaHCcKui poboT Nereus, MOJHSABIINN CO JIHA MPOOBI MJla, MUHEPAJIbI, 00pa3Iibl TIIy0o-
KOBOJHOU (payHbI U poTO oOuTaTeneit HeBenomMbix Tiyoun. B 2012 rogy B 0e31HY B OAMHOYKY CO-
Bepumi norpyxenue Jxeiimc Kamepon — aBrop «Turanuka», «Tepmunatopa» u «ABarapay». OH
IMMpOBEJI Ha OHC 6 4qacCoB, CO6I/Ipa}I HpO6BI TpyHTa, MUHEC- 3asucumocms ckopocmu ynbmpa3seyka (yacmoma 12 Mly)
8 60o0e om daeneHuUsa U memnepamypbl

pasos, dayHsl, a Takxke nenas pororpadun u 3D Bueo-
cheMKy. Ha ocHOBe 3TOTO Marepuana Obut co3nian puiibM «BbI30B 0e3/1HE».

3aoanus:

1.JIns1 BBIYMCIIEHUSI THAPOCTATUYECKOrO JABJIEHUS BOJbI HAa JHE MapuaHCKON BIIaJUHBI
p=pgh HEO6XOAMMO 3HATH MIOTHOCTH MOPCKOH BOABI (TIIPH HOPMATIBHBIX ycuoBusx p=1028 xr/m),
rny6uny snaguasl h=10994 M u yckopeHnue cBo6oaHOTo maneHus §=9,8 m/c?. Brraucnenus naoT
pesyiabTar okono p=110 MIla. O0bsicHuTE, TOUEMy peajbHOE JaBjieHHue OyAeT MpeBbIIIaTh MOY-
YEHHBIN pe3yJIbTaT BBIUNCICHUN?

2. B MOpCKOi1 BOJE CKOPOCTh YJIbTPa3BYKOBBIX BOJH 3aBUCHUT OT TEMIEPATYphl, COJIEHOCTH U

riyounsl. [Ipu HOpMallbHOM JaBJIEHUU U TEMIIEpaType OHa COCTaBIISIET B cpeaHeM okoio 1500 m/c
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U YBEIIMYUBACTCA C POCTOM JaBiIeHUs. EciiM BO3MOXKHBI U3MEPEHUsT BPEMEHU NPOXOKIACHUS Yilb-
TPa3BYKOBOTO CHUTHAJIA AXOJIOTA a IO JHA BIAJAWHBI H 0OpATHO MOCIE OTPaKEHUS, KaK BBIYHCIUTH
ee rnyouny? [IpemioxuTe CBOI alropuT™ pacdera.

3. B MapuanckoMm xenobe Ha TIyOMHE OKOJIO ABYX KHUJIOMETPOB KIYyOSTCS «UYEpHBIE KY-
PUWIBIIUKN» — UCTOUYHHUKU I‘GOTGpMEUIBHOfI BOABI C CCPOBOAOPOJAOM U APYTHMU BEUICCTBAMU, KOTO-
pble MPH KOHTAKTE C XOJOAHOM BOAOH MpeBpaIlaloTcs B YepHbIe Cynbhuabl. [BrkeHne cyabQui-
HOW BOJBI HAIIOMHUHAET KIIyOBI YepHOro JabiMa. Temreparypa BOABI B MecTe BhIOpOCa JOCTUTAET

450° C.

Ha ceBepe xaHbOHa pacroyiOKEHbI «Oesble KYpUIbLIMKN» — refd3ephl, U3BEpraroIiue Ku/l-
KUH yraekuciaslid ra3 npu temnepatype 70-80° C. I'opsiune MCTOYHUKU «IIOJOTPEBAIOTY JIEASHbIE
BOJIbI, TOJIEP>KUBAsl )KU3Hb B 0€3[HE — TeMmIepaTypa Ha JHe MapuaHCKON BHaJWHBI HAXOIUTCS B
npenenax 1-3° C. IToueMy okeaH B 30HE BHIOPOCA reoTepMaNbHEIX BOJ TemmepaTypoi 400-450°C

HE 3aKHUIIaeT?
Tema: 3emnule npoueccol

Texcmut 015 umenus .

Teker 1

«[Tocne obena morosaa ObLIa kKapKasi, Mbl TIEPEIIN B CaJ U MU Yail O] TeHbIO HECKOJIb-
KX 510J10Hb. Mexny npounm cdp Mcaak ckazanm MHe, YTO TOUYHO B TaKOM e 0OCTaHOBKE OH HaXo-
JIUJICS, KOTJIa BIIEPBBIE €My MPHIILIA B TOJOBY MBICIB O TsAroTeHnn. OHa Obljia BhI3BaHA MaJIeHUEM
s0J10Ka, KOT/la OH CHJel, OrPy3UBIIUCH B AyMbl. [loueMy si610K0 Bcernia majgaeT OTBECHO, MOIY-
MaJt OH Mpo cedsi, ToueMy He B CTOPOHY, a BCerja K IeHTpy 3eMin. JloiKHa CylecTBOBaTh MPUTS-
raTeibHas CHJIa B MaTepUH, COCPEIOTOUCHHAs B 1eHTpe 3emun. Eciau matepust Tak TSHET APYTYIO
MaTepHIo, TO JOHKHA CYIIECTBOBATH MPOMOPIUOHATBHOCTH €€ KonmudecTBy. [loaTomy s16510K0 TIpH-
TATUBAET 3eMIII0 Tak ke, Kak 3emust s10;10ko. JlomkHa, clieaoBaTelnbHO, CYIIeCTBOBATh CUia, TO-
no0Hast TOW, KOTOPYIO MBI Ha3bIBa€M TSKECTHIO, IPOCTUPATOIIAsICs 0 Beel BeeneHHo.

Bonpocul ons oocyymcoenusn:
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- O uéMm roBopuTtcs B TekcTe? Kak ero Mo>xHo 03arjiaBuTh?

- Kakoe coObITHE, ecii BepuTh pacckasy, Bb3BaIO y . Hpl0TOHA MBICITB O TATOTEHUU?

- ['me B aTOM pacckaze TOBOPUTCS IO CMBICITY ITOYTH TO KE CAMOE, YTO HAMKMCAHO U B yYEOHHUKE:
«I pasumayuonnoe npumsoiceHue 1106020 meia npoAGIAEMcs mem 3amemmuee, yem 6oJvlie e2o
maccan?

- OCHOBBIBAsSICh Ha TOM, YTO OIKMCAHO B 3TUX BOCIIOMHHAHUSX, CJIeIalu Obl BBl HA MecTe HploTOHA
BBIBOJ] O BCEMHUPHOM XapaKTepe TATOTEHUS WU TOJIBKO O CYHIECTBOBAHUU TATOTCHUS MEXIY 3eM-
nei u apyrumu tenamu? OTBeT 000CHYHTE.

3aoanue: Haiinute B IHTEpHETE MM OYMa)KHBIX HCTOYHUKAX WH(MOPMAIHIO 00
. HerotoHe. UeM 3HaMEHUT 3TOT BEJIMKUHM YYEHBIH, KPOME TOTO, YTO 110 JIETCH/IE OH OTKPBLI 3aKOH
BCEMHUPHOTI'O TATOTEHUS, KOTJIa EMY Ha I'0JIOBY yIaJio si0JI0KO?

Texker 2

OOpatuTe BHUMaHue, KaKO€ HUHTEPECHOE SIBJICHHE MOXXHO HAOII0JaTh, UCIONB3YS CaMo-
JIEJIbHOE MPOCTOE YCTPOHCTBO.

Heo6xoanMo B3ATH SIIIUK, B OAHON U3 CTEHOK KOTOPOTO CAeNaTh oTBepcTue aunamerpom 10
CaHTUMETPOB. [IpOTUBONOIOXKHYIO CTEHKY HaJ0 CHATh U 3aTSHYTh yNPYrou mieHkoil. Eciu tenepp
HaIlOJIHUTh SILIUK JBIMOM, CKaXEM, U3 «CYXOrO JIb/Ia», U LIEIKHYTh MO IUIEHKE, TO U3 OTBEPCTHUS
BBIPBETCS BPAIAIOIEECss TYMaHHOE KOJIBLIO.

OOpa3yroTcsl TakMe KOoJiblla OT 3aBUXPEHHMM BO3AyXa y KpaeB oTBepcTHs. BosHukiuas «3a-
KpYyTKa» CIOCOOHA 3aMETHOE BpeMsi COXPaHATh (opMmy Koiblia. HamoBUMBIINCH, MOXHO JOOUTHCS
TOT0, YTO KOJIbIIa OyIyT TOTOHATH, YAAPAThH WA MIPOXOIUTH APYT Yyepe3 Apyra.

B npupone 3aBuxpeHusi, npaBia, yxKe He KOJbLEBBIE, IOPOXKIAOTCA, K IPUMEPY, BOCXO-
JSIITAMHU TTIOTOKAMHU HarpeToro Bo3/yxa. JTO SBJICHHE YaCTO BCTpeUyaeTcs B MycThIHAX. [logHuMasCh
BBBICh, BO3/IyX 3aKpyUHMBAeTCs, BTATUBAsl B C€OsI MECOK M MbLIb, KOTOPBIC BBIAAIOT pPa3Mephbl ITHX
BpAILAIOIIUXCSI BO3IYIIHBIX CTOJI00B. X Ha3bIBalOT cMepuu. bpiBaeT, 4To OHU JOCTUTAIOT JECST-
KOB METPOB B IIUPHUHY U COTEH B JUTMHY. Takue cMepuu, Ha3piBaeMble B CeBepHOU AMEPUKE «TOP-
HAaJ10», CIOCOOHBI BbI3BAaTh HEMaJIble pa3zpylieHus. X cuiibl XxBaTaeT, YTOObI IEPEHOCUTH JI0Ma.

Ho ecTtp u puckoBble MOOUTENN cMepUell — MiaaHepucThl. MM ymaercss Tak HCIOJIb30BaTh
BHUXPEBOE BpaIllEeHUE BO3/1yXa, YTO OHO MOJHUMAET IIAHEPhI HA OONBIIYIO BBICOTY.

Brl MokeTe u camMu yCTpOWUTh HEOOJNBIION MBUIBHBIA CMEpY, €CJIU MOKPYTUTE JOMIECUYKON
BOJIM3M HArpeToro yyacTKa 3eMJIM WM acpabTa.

3aoanusa:
1. Beimenute cocTaBHbIC YaCTH B PECTABICHHOM TEKCTE, yCTAHOBUTE MEKy HUMU B3aH-

mocBa3u. O3arnaBbrTe TEKCT.
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2. Cnienaiite puCyHOK CaMOJICNIbHOM YCTAaHOBKH, C TOMOIIBI0 KOTOPOW MOYKHO TTOTYYHTh
BpallaroIuecs: TYMaHHble Kosbla. M300pa3uTe KoibLa:

— KOTOpBIE TOTOHSIOT APYT JIpyTa,

- KOTOPBIE MPOXOJAT APYT Yepe3 Apyra.

3.Ilepeuncnure, Kakue HAYKU CIIETYET U3YIUTh, YTOOBI 3aHUMATHLCS UCCIICJOBAHUEM TOPHA-
70.

4. OnHIIUTE OIBIT C BECAMH, IIAPOM U CTAKAHOM BOJIbI, KOTOPBIC N300PAXKEHBI HA PHCYHKE.
[Tponomxkure cneayromme Gppass:

- JUTSL OTIBITA UCTIOJIB30BaHO CIIEyIolIee 000pyI0BaHHE:

- B nepBoii yacTu omnslITa Aesany Cleayolee:

— [Ipu sTOM HaGMIO1ANH, YTO

- Bo BTOpO#1 YacTy OnbITa MOCTYIHIIN TaK:

- HpI/I 9TOM YBUJCIIHA, YTO

- CJ'Ie,Z[OBaTeJ'ILHO, OIIBIT CBUACTCIILCTBYCT, YTO

Tema 6: Yenosex u 300posve

Texcmbol 0nsa umenus

Teker 1

Cuuraercs, 9YTO CUCTEMAaTHUUYECKHE, HO YMEPEHHbIC (DU3NUYECKUE YIPAKHEHUS TIOJIC3HBI TSI
HAIIeTO 3/I0POBBs. Bo Bpemsi TPEHHUPOBKHU MBIIIIBI PACXOAYIOT OOJIBIIIOE KOJIMYECTBO DHEPTHUH U
TpeOyOT OOJIBIIOT0 KOJUYECTBAa MUTATENBHBIX BEIIECTB M KHUCIOPOJA, KOTOPHIE JTOCTABISIOTCS
KpoBbl0. YUTOOBI 00€CTIeUnTh MBIIIIBI BCEM HEOOXOAMMBIM, YBETUUMBACTCA X KPOBOCHAOKEHUE.
Bo BpeMst TpeHHPOBKH KUPBI HE OTKJIAIBIBAETCSA B MBIIIIAX, a, HAOOOPOT, PACIIEIIISIOTCS JIS 110-
JTyYEHUsI SHEPTHUH.

3adanue: Bripa3zute CBOE OTHOIIEHHUE K CIEAYIOINUM yTBEpKaeHUsIM: «Jla unu Her»

a. Cucrematnyeckue pu3nyecKne ynpakKHEHHUS CKOpEe MOJIE3HbI, YeM BPETHBI.

0. duznyeckre ynpaxHEHUs MOJIE3HBI I MPOPUIAKTUKH 3a00JIEBaHUI cepAla U COCY/IH-

CTOH CHUCTEMEBI.
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B. Dusnueckue ynpaxHEHUs MPUBOIAT K IPABUIBHOMY ITUTAHUIO.

r. Ou3nuYecKre ynpaXHeHUs! TOMOTaloT U30eXaTh JIMIITHETO Beca.

Tekcr 2
Kapuec 3y00B

bakrepuu, xuBylue y Hac BO PTY, SBISIOTCS NpUYMHONM Kapueca 3y0oB. Kapuec cran

npobinemoi ¢ Hayama 18 Beka, Korga caxap cTaid JOCTYNHBIM Onarojapsi yBEJIUYEHHUIO €ro

IMPOU3BOACTBA U3 CaXapHOI'0 TPOCTHHUKA.

B nacrosiee BpemMsi Mbl MHOTOE 3HaeM 0 kapuece. Hampumep:
BakTepuu, KoTOpBIE SBISIOTCS MPUUUHOMN Kapueca, MUTAIOTCS CaXxapoM.
Caxap npeBpaliaercs B KHCIOTY.

Kucnora noBpexaaer moBepxXHOCTh 3y0O0B.

UucTka 3y00B moMoraeT mpei0TBpaTUTh Kapuec.

Bonpocul ona oocysycoenusn:

- KakoBa ponp 6axTepuii mpu kapuece 3y0oB?

3aoanusn:

1. Ha rpaduke nmoka3ano notpebiieHne caxapa U YUCIIO CIydaeB Kapueca B Pa3HBIX CTpaHaXx.

Kaxnas crpana Ha rpaduke mpeacraBieHa Toukoil. Kakoe u3 ciemyromux BBICKa3bIBAaHHNA TO-

TBEPKAACTCA JaHHBIMU, IIPUBCACHHBIMH Ha rpaq)I/H(e?

peaHee wieno 3y6os, NoBpES exNbX

-

a.

0.

3

-

B HEKOTOpBIX CTpaHax JIFOAM YUCTAT 3yObl Yalle, YeM B IPYTHX CTPaHaXx.
Uewm OosbIme 04 €T caxapa, TeM 0oJiee BEpOsITHO, YTO Y HUX Oy/IeT Kapuec.

B nocnegnue rosibl BO MHOTHX CTpaHax yBEJIMYMIIACh YaCTOTa 3a00JIEBaHUI KapueCOM.

B MOCJICAHUC T'OAbI BO MHOTUX CTpaHax HOTpe6HeHI/Ie caxapa yBCINYHIIOCh.
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a 8 | o
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2.0TMeThTE TOJIBKO OJIHY KJIETKY B KaX/10i1 cTpoke: Hackoiabpko BaM HHTEPECHO y3HATH Clie-

nytomiee? I'e u Kak BB MOXKETE 00 3TOM y3HATh?

OYCHb MHTCPECHO | UHTCPECCHO | MAJIOMHTCPECHO | HC MHTCPECHO

a) Y3HaTh, KaK BBITJISAIAT II01 MHKPO-
CKOTIOM OaKTEepHH, Pa3pyIIAIOIINe 3y-
OBl

0) Y3HaTh O CO3aHUH BaKIIUHEI,
npeaoTBpalaroneil kapuec 3y0os

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

8 kiacce

Tema 1: Xumuueckue npoueccol
3aoanusa:
1. Onumure ABa npoiecca, KOTOpbIe MOIUIM Obl Bbl HaOIIOAATh BO BPEMsI XUMHUYECKON pe-
aKLUU:
VY4eHUK BbICHINAJ HEMHOIO ITOPOLIKA B MPOOUPKY. 3aTeM OH J0OAaBHJI B MOPOILOK >KUKOCTH

U B30oTaN podupky. [Ipon3onuia xumMmudeckas peakuusi.

Texcm ona umenusn:

DJIeKTPOJIM3 AJTIOMUHUS

[To conepxaHuto B 3eMHON KOpe aJllOMUHUNA 3aHUMaeT IEPBOE MECTO CPEAH METALIOB. 3eM-
Hast kopa Ha 8, 8% COCTOHMT U3 aTIOMHHHS (I CpaBHEHHMS, COepPIKaHUe *Kele3a B Helt — 4, 2%).
OpHaKo 3TOT XMMMUYECKH aKTHBHBIM METaJlJl HE MOXKET CYIIECTBOBATh B CBOOOJHOM COCTOSTHHM U
BCTPEUYAETCS TOJIBKO B BHUJE PA3JIMYHBIX coequHEHHI. OCHOBHAsA MX Macca MPUXOAUTCA HAa OKCUL
amomuuus (Al203). OT0 coennHeHne B 0OMX0e OHO HA3BIBACTCS TJIMHO3EMOM, WJIM MPOCTO TIIH-
HOM.

B konue 19 Beka Oblna pa3zpaboTaHa TEXHOJIOTUS MPOMBIIIIEHHOTO 3JIEKTPOIUTUYECKOTO
IIPOU3BOJICTBA AIIOMHUHMS U3 TNINHO3€MA, IIOMELICHHOIO B PACIUIaBIECHHBIM KPUOJIUT (PEAKUA MU-
HEepaJl ¢ CYIIECTBEHHO MEHBIIICH TeMIepaTypou IJIaBJICHUs, YeM Y TJIMHO3EMA).

DNeKTPOIN3 TIIMHO3EMAa MPOU3BOAT B XKHUIKOM KPUOJIUTE B DJIEKTPOIU3EPE:
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Puc. Cxema SJICKTPOJIM3Epa I MOTYUYECHUS aJIFOMUHUAA.

o

DIIEKTpOJI3ep UMEET KaTOJHOE W aHoAHoe ycrpoicrBa. Kartognoe ycrpoiictBo - 1 mpen-
CTaBisieT co00i BaHHY B CTaJIbHOM KOPITyce, 3aKPBITBIM U3HYTPU YroidbHBIMU Ojokamu. K yronb-
HOMY JIHY BaHHbI IIOJIKJIFOUEHBI ME/IHBIE IIMHBI /I OTBOJA JIEKTpUUECKOro Toka. B mporecce pa-
OO0THI JEKTPOJIU3EPA HA JIHE BaHHBI, CIYyXalleil KaToJ0oM, cCOOMPAETCs KUIAKUNA allOMUHUNA. AHOJ-
HO€ YCTPOMCTBO - 2 COCTOUT U3 BEPTUKAIbHO YCTAHOBJIEHHOI'O aHO/1a, HIKHSASA 4acTh KOTOPOT'o I0-
IPY’KEHa B 3JIEKTPOIUT. DIEKTPOJIUT COCTABIISIIOT U3 KPUOJIUTOTIIMHO3EMHOIO PaciljlaBa, B KOTOPOM
conepxurcs 8...10 % rnunozema. K aHOy 1o/IBE/IEH MOCTOSIHHBIN 3JIEKTPUYECKUM TOK, KOTOPbII
UCMOJb3YeTCsl B IpOILecce HJIEKTPONIM3a, a TaKXkKe IOAJEpKUBACT TeMIepaTypy 3JIEKTpOJIUTa
950...970 °C 3a cuer mkKoyseBa Temia, BHIIEIAIOMIErocs B CIIOE SIEKTPOIUTA MEKIY aHOIOM H Ka-
tozioM. [TobeMHBINH MeXaHu3M - 3 TiepeMellaeT aHo/ [0 Mepe ero cropaHus BHU3Y. Yepes mThipu
K aHOJly MOABOAUTCS eKTpudeckuil Tok oT 45000 1o 155000 A. PaGouee HanpsikeHHE HOPMAJIbHO
paGoratouieil BanHsl 4, 0-4,5 B. [Ipu snexTponuse noJ BIMSHUEM HaJla)KEHHOT'O JIEKTPUUYECKOTO
mons K KaTody TepeMmemarorcs katuonsl Na*, APY, Ca?*, Mg?*, Ho paspskaioTcs Ha KaToje, Kak
HauboJ1ee MoJI0KUTENbHbIE, TOJbKO KaTHOHBI allFoMUHUS. OOpa3yIoLuiicss B IpoLecce dIEKTPOIn3a
AIIOMUHHUM coOMpaeTcs Ha THE BaHHBI 3JIEKTPOJIM3Epa MO CJI0EM 3JIEKTPOJIMTA, OTKY/Ia €ro Mepuo-
JIMYECKU BBIOMPAIOT C MOMOIILBIO BaKyyMHOTO KOBIIA. J[j1st mosryueHust 1 KT alfoMUHUS pacXoayercs
oko110 16500-18500 kBT 4ac a5ekTpo3HEeprum.

Bonpocul ona oocyymcoenusn:
- TloueMy KpymHBIE TPEANPHUATHS TIO MPOU3BOJCTBY ATIOMUHMS Yallle CTPOST Ha Oepery

00abImNX pek?
- [Touemy pacruiaBiIeHHbIN aTIOMUHUAN cCOOMpaeTcs Ha THE BaHHBI O] CJIOEM DJIEKTpoJIuTa?
- K yroapHOMY JHY BaHHBI TOAKJIFOUYEHBI MEIHBIE IIHUHBI AJIS IOABOJA MIEKTPUUECKOTO TO-
ka. Bo3morkHa i1 3ameHa marepuana muH? C KaKuM yTBEPXKJACHHUEM BBl COTJIACHBI: 1) Melb UMeeT
BBICOKYIO TEMIIEpaTypy IJIaBJICHUS; 2) MEb UMEET XOPOIIYIO TEIUIONPOBOJAHOCTD; 3) MEIHBIN Mpo-

BOJIHHUK O0JIaJJaeT XOPOILEH dJIEKTPOIPOBOTHOCTHIO?

Tema 2: Dnekmpuueckue sag1eHusl.
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Texcmul 013 umenus:

Teker 1

Dkernepry Aaiyd oOpasel] HeM3BECTHOro TBepAoro BemiectBa. OH XOYeT 3HATh SBJSIETCS JIK
BEIIECTBO MeETa/uIoM. MeTamibl B TBEpAOM COCTOSHUM HMMEIOT KpHUCTaUIMYeckoe cTpoeHue. B
y37aX KPUCTANIMYECKOM PpEIIeTKHM MeTaula pacHOJIOKEHbl TOJIOKUTEIbHBIE HMOHBI, a B
MPOCTPAHCTBE MEXKAY HHMH JBHXKYTCS CBOOOJHBIC 3IeKTpoHbI. Eciu B Meramie co3aarh
AIIEKTPUIECKOE TI0JIE, TO CBOOOMHBIE AIIEKTPOHBI HAUYHYT JIBUTAThCSl HAPABICHHO IO JECHCTBUEM
ANEKTPUYECKUX CUJl. BOSHUKHET 31eKTpUYECKU TOK.

HcToyHnK TOKa, NMPUEMHHUKH, 3aMBIKAIOIIUE YCTPOWCTBA, COCIUHEHHBIE MEXAY COOOMU
MIPOBOJIaMH, COCTABIISIOT MPOCTEHUINTYIO NEKTPUIECKYIO 1emb. UTOOBI B eru ObLT TOK, OHA JOJDKHA
OBITH 3aMKHYTOM.

3aoanusn:

1. 3anumure OAHO CBOMCTBO, KOTOPOE MOXKET YBUAECTh U MPOBEPUTH IKCIEPT, U KAKUM
00pa3oM 3TO CBOMCTBO MOMOKET OINPEACIIUTD, SBISETCS JIU BEIIECTBO MeTaioM. Bocmomnb3yiiTech
uH(opMaIeit 3 HUKENPEICTaBICHHOTO TEKCTA.

Texker 2

['pynma 6puTaHCKUX YYEHBIX pa3pabaThIBACT «yMHYIO» OJEXK]Y, KOTOpas MOMOXKET JeTsIM
C OTKJIOHCHHSIMHU B Pa3BUTHUH «3arOBOPUTH». PeOeHKa, 0€TOro B JKUJIET U3 YHUKAIBHOTO JIEKTPO-
TEKCTHJISI, KOTOPBIN MOJCOEIMHEH K CHHTE3aTOPY PEUH, MOKHO OYyJIET MOHATH MPOCTO IO €ro T0-
CTYKHBAHHIO IO YYBCTBUTEIHHON K IPUKOCHOBEHUIO TKAHHU.

Martepuan cienas u3 0ObIYHON TKaHU, MEPEIUIETEHHOM COIeP KAIIUMU YTOJIb BOJIOKHAMU,
KOTOpPBbIE MOTYT IIPOBOJUTH AJIEKTpHUecKkuit Tok. [Ipu HajaBIMBaHUK HA TKaHb, CUTHAJI, TIPOXOI5-
IIUH Yepe3 BOJOKHA-TIPOBOIHUKH, YCUITUBACTCS, U KOMITBIOTEPHBIN 2JIEMEHT MOXKET ONPEIETUTh
MECTO MIPUKOCHOBEHUS Ha TKaHHU. DTOT SJIEMEHT MOXKET yNPaBIIATH JTIOOBIM MMOJACOEAMHEHHBIM K
HEMY AJIEKTPOHHBIM YCTPOMCTBOM, pa3Mephbl KOTOPOTO HE MPEBBICAT ABYX CIIMUYEYHBIX KOPOOKOB.
«["maBHOE 3aKJIFOYaeTCsl B TOM, KaK MbI TIEperieTaeM TKaHb U TIepe/iaeM Yyepe3 Hee CUTHAIIBI: MbI
MO>KEM BIUIECTH CIEIIHATbHBIC BOJOKHA B YK€ CYIICCTBYIOIINE PUCYHKH TKaHEH TaK, YTO BBl TOTO
HE 3aMETHUTEY, - TOBOPUT OJUH U3 yueHbIX. He moBpenuB marepuan, ero MOKHO CTUPaTh, HAMATbI-
BaTh BOKPYT MPEIMETOB WUJIU CKIIAJbIBaTh. Y UEHbII TOBOPUT TAKXKE, UTO MaTEpHall MOKHO 3aIy-
CTHUTH B JICHIIEBOE MAacCCOBOE MPOU3BOJICTBO.

Bonpocuwl ona obcysymcoenusn:

- MoXHO 51 KadyecTBa MaTepuaya, O KOTOPHIX FOBOPUJIIOCH B TEKCTE, IPOBEPUTH C TTOMO-
b0 HAYYHOTO YKCIIEPUMEHTa B 1abopaTopun?

- MoHO 1 MaTepuasn CTUPaTh, HEe TTIOBPEIHUB €ro?

- MoHO 1 MaTepuai MoOBPeIUTh, HAMAThIBAsl €0 BOKPYT MPEIMETOB?
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- MoxHO 511 MaTepuai CKJIaaplBaTh?

- MoxHO 11 MaTepua 3alyCTUTh B MaCCOBOE MPOU3BOACTBO?

Tema 3: Tennoevie agnenusn
Texcmot Ons umenusA:
Texer 1
ITapHukoBbIi 3pPeKT: NeHCTBUTEIbHOCTh WJIH BBIMbICEJI?

JKuBbIM opranuzMam He0OXOMMa SHEPTUs IS )KU3HU. DHEPrus, MOAJEPKUBAIOLIAs )KU3Hb
Ha 3emiie, npuxoaut ot CosHIa, KOTOPOE U3JIy4aeT SJHEPTHIO B KOCMOC, TaK KaK OHO OY€Hb Iopsi-
yee. KpolieuHnas yacTb 3T0il 3HEpruu AOCTUTAET 3EMIIH.

ATtmochepa 3emin JecTBYeT Kak 3allUTHOE 0/IEs10, TOKPHIBAIOIIEE TTOBEPXHOCTh IJIaHe-
ThI, ¥ 3alLUILAET €€ OT MePenajoB TEMIEPaTypbl, KOTOPbIE CYILIECTBOBAIM Obl B 0€3BO3/IYIIIHOM
IIPOCTPAHCTBE.

Bonbmas gactes n3imydaemoid CoHIIEM SHEPTHH MPOXOAUT Yepe3 3eMHYI0 atMochepy. 3em-
JIs1 TIOIJIOIIAET HEKOTOPYIO YacTh 3TOM 3HEPruu, a Ipyrasi 4aCTb OTPa’KaeTcsi 0OOPaTHO OT 3€MHOM
oBepXHOCTU. YacTh 3TOM OTpaskeHHOU 3HEpruu norjiouiaercs armochepoit. B pesynbrare 3T0ro
CpeaHsisl TeMIepaTypa Ha/l 3eMHON IOBEPXHOCTBIO BBIIIE, YEM OHA MOIJIa Obl OBITh, €CJIM ObI ATMO-
cdepsl He cymiecTBoBaia. ATMocdepa 3eMin IeHCTBYET KaK MapHUK, OTCIOAA U IPOU3O0IIEI Tep-
MUH «ITapHUKOBBIA 3 dexT». CUuTaroT, 4To NapHUKOBHIN 3D (eKT B TeUeHHe ABaIIATOTO BeKa CTall
0oJiee 3aMETHBIM.

To, uto cpeanss Temneparypa arMocdepsl 3eMIM yBeIMUUIIach, BisgeTcs GpakToM. B raze-
Tax ¥ APyroy NepruoJINYECKON Ie4yaTH OCHOBHOW IPUYHMHON MTOBBIIICHHS TEMIIEPATYPBI B 1BA 1A~
TOM BEKE 4acCTO Ha3bIBAIOT YBEJIWYEHHE BHIOpOCA YIVIEKHCIIOrO raza B atMmocdepy.

IkonpHUK IO UMEHU AHJIPEN 3aMHTEPECOBAIICS BO3MOKHOM CBS3BIO MEXAY CPEIHEN TEM-
nepaTypoit armocdeps! 3eMiIH U BBIOpOCaMU YIIIEKUCIIOTo ra3a B armochepy 3eMiu.

B OubnmoTtexe oH Haiien cieayromnie apa rpaduka.

84



BoiBpochl yrnekucnoro rasa

Cpegxan TemnepaTypa aTMochepbl 3eMnu
(TbICAYM MUNNWOHOB TOHH B rog) Pen paTyp bep

(rpagycos Lenbcusa)

A N
20 4 15.4

10

SN
,r‘Nr \q
PN Vol 14.6
_"/
2538868 F38 %5 33 32883z358z3858 §
roJbt roant

Ha ocHoBe 3Tux 1BYX rpadukoB AHIpEH c/enan BBIBO, YTO MOBBIMICHUE CPETHEH TeMIIe-
paTtypsl atMochepsl 3eMiTH ISHCTBUTEILHO MPOUCXOIUT 3a CUET YBEIUUICHHS BHIOPOCOB YTIICKHC-
JIOTO Tas3a.

Jpyras mkoneHula, Buka, He cornacHa ¢ BeiBogoM AHjpesi. OHa cpaBHUBAET J1Ba rpaduka
Y TOBOPUT, YTO HEKOTOPBIC YaCTH IPa(MKOB HE MOATBEPIKIAIOT €TI0 BHIBO/I.

Bonpocwl ona obcysymcoenusn:

- Kakue gactu rpadukoB He moATBepKAat0T BeIBOA AHpes? [IpuBeaute npumep u o0bsic-

HUTE CBOU OTBET.

- AHJpelt HacTauBaeT Ha CBOEM BBIBOJIE O TOM, YTO MOBBIIICHUE CPEIHEN TEMIIEpaTyphl aT-
Mochepsl 3eMIIn BBI3BIBACTCS yBEITMUYEHHUEM BEIOPOCOB yriekucioro ra3a. Ho Buka gymaer, uto
€ro BbIBOJ uepecuyp nocnemHsiii. OHa roBoput: «IIpexne, ueM caenaTb OKOHYATENbHBIN BBIBOJ,
ThI JOJDKEH YOEIUThCS B TOM, YTO ApYyrue (PakTOphl, BIUSIONINE HA TAPHUKOBBIN 3 deKT, ocTatoTcs

MOCTOSHHBIMUY. Ha3zoBute oauH U3 (baKTOPOB, KOTOpPBIC UMCJIa B BUAY Buxa.

Tekcr 2

Crnenyromue msTh YTBEPXKJIEHUH OMMCHIBAIOT MPOLECCHI, MPOUCXOAAIINE IPU KPYrOBOPOTE

BOJIBI.
— BoasHol map nogHUMaeTcs B TEIUIBINA BO3/TYX.
— Boja Teuer 1o peke Kk MOpIo.
— Bopna ucnapsercs ¢ moBepxXHOCTH MOPSL.
— BopasHoii nap oxnaxxaaeTcst 1 mpeBpalaercs B ooaka.

— OGnaka NEepeMECIIa0TCA, U BOJa MaAaCT Ha 3EMJIIO B BUAC OOXK/A.

3aoanua:
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1. ITponymepyiiTe yTBEPKACHUS B TOM IOPSIKE, B KAKOM OHM CIEAYIOT APYT 3a APYroM B
KpyroBOpPOTE BOJIbl, YUYUTHIBAsI, UYTO UCIIAPEHHUE BOJBI C IOBEPXHOCTH MOpS OIpelesieTcs Kak nep-
Basi CTAJMsI KpPyroBOPOTa BOJIBI.

Texer 3

B >xapkuil 1eHb B CTEKISTHHBIA KYBIIMH HAIWIN JeaaHoli Boabl (Pucynok 1). Uyt nozxe Ha
KYBILIMHE MOSIBUJINCH KaneJlbku Bojbl (PucyHok 2).

3aoanusn:

1. OnumnTe mpouecc, BbI3BABIINI MOSBICHHUE Kallelek

BOJbI CHAPYKU KyBIIIMHA.

Pucynox 1 PucyHok 2

Tema 4: dnekmpomaznumnole a61eHUA

Texcmot 013 umenusa:

Teker 1

DReKTPOCTaTHUECKU (QHUIBTP MpeqHa3HAYEH ISl OYUCTKH BO3JyXa OT COJIEpIXKAIIUXCS B
HEM MOCTOPOHHMX YACTHUII, B OCHOBHOM NbLIK pazmepoM ot 0,01 Mkm u asposoneil. KoHCTpyKTHB-
HO TIpEeCTaBIISIET cOO0M HA0OP METAUIMYECKUX TUIACTHH, MKy KOTOPHIMH HATSHYTHI METAJITUYE-
CKHE HUTH. MeXIy HUTAMH U TJTACTUHAMHU CO3JAETCSl Pa3HOCTh MOTEHIIMAIIOB B HECKOJIBKO THICSIY
BOJIBT, YTO MPUBOAUT K 00PA30BaHUIO MEXIY HUMHU CHIBHOTO JEKTPHUUECKOTO MOJS U BOZHUKHO-
BEHHUIO Ha MOBEPXHOCTU HHUTEH KOPOHHOTO paspsna. B pe3ynbTare 4acTUIbl TBLUIH MPHOOPETAIOT
ANEKTPUUECKUHN 3apsl. 3arps3HEHHBIN BO3IyX MOAAETCS B MPOCTPAHCTBO MEXKAY IJIACTUHAMU, 3a-
PSOKEHHBIE YaCTHIIBI MBUTH TIOJT JEHCTBUEM SJIEKTPUUYECKOTO TOJISI IPUTITUBAIOTCS K TUIACTUHAM U
oceJaroT Ha HUX.

Bpemst oT BpeMeHU C MIACTHH HY)XHO CMBIBATh MbUTh. DIEKTPOCTATUYECKUE (PHIILTPHI MO-
T'yT YJIOBUTH BCE YaCTHIIhI, CIIOCOOHBIE TTpHoOpeTaTh 3apsa. OWIbTPhl OTIUYAIOTCS HU3KUM ypPOB-
HEM MOTpeOIeHNs PHEPTUHU U OeciryMHOCThI0. K HemocTaTkaM OBITOBBIX MOJIENIEH OTHOCUTCS CpaB-

HUTENIHO HEBHICOKAs NPOM3BOAMTENHHOCTE (50 — 60 M%/uac) m renepaums o3oHa. O30H B He-
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OOJBIINX KOJUYECTBAX 00JIaaeT MPHUATHBIM 3allaxoOM, HAITOMHMHAIOIIMM BO3AyX Mocie rpo3bl. Ox-
HAaKO B BBICOKMX KOHIICHTPALIUAX 030H TOKCHYEH.

OunieHHbIH BO3yX BO3BPAILACTCSI B IMOMEIIEHUE, YTO MO3BOJISIET SKOHOMHUTH TEILIO U
AIEKTPOIHEPIHI0, UITU BBIOpAChIBAETCS B aTMOChEpY.

Bonpocul ona obcysymcoenusn:

- B Kakux Mo Ha3HAYCHHUIO MOMEIIEHHUSIX BO3YyX IOCJE OYHCTKH BBIOPACHIBACTCA B aTMO-
chepy

- byner nu paborate GUIBTP, €ciu MEXIy IUIACTUHAMU MPOAYBaTh BO3JYX B YKa3aHHOM
HAIpPAaBJICHUU MPU PA3OMKHYTOM KIIFOUE B IIETH MUTAHUSA?

- Kak nosnusier Ha 3()(h)eKTUBHOCTh OYUCTKH BO3]lyXa M3MEHEHHE MOJSPHOCTH IUIACTHH H
CTEpPKHEH Ha IPOTUBOIOIOKHYIO?

3aoanue:

Ha rpaduke nzobpakeHa 3aBUCUMOCTD CTEIIEHU OUMCTKU OT 00beMa BO3yXa, MPOayBaeMo-

ro uepe3 GpuiIbTp 3a Yac Ut ABYX Mojesel GuibTpa.
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W3 mpuBeseHHOro ChucKka HEOOXOIUMO BBIOPATh OCHOBHYIO MPHUMHY CHIDKEHUS d(dek-
TUBHOCTHU OYMCTKH C YBEJIIMUEHUEM KOJMYECTBA MPOaAyBaeMoro Bosayxa. [lpu: yBenmudeHuu ckopo-
CTH BO3/YIIHOTO MOTOKA!

1) 3apsiKeHHbBIE YaCTHUIIBI MTBLUTK HE YCIIEBAIOT OCECTh Ha MIIACTUHAX (QUIbTPA;

2) yBeIMYUBAETCS TeMIlepaTypa IeKTPOJAOB U U3MEHSIOTCS YCIIOBUSI KOPOHHOTO pa3psiia;

3) HU3MCHACTCA CUJIa MMPUTKCHUA 3apsiKCHHBIX YaCTUII IIBUIM K IJIACTUHAM (1)I/IJ'II>Tpa.

Teker 2
I'mOGpuaHbIi aBTOMOOWIIB
['uOpuHBIIT aBTOMOOWMIIH UCTIOJIB3YET COUYETAHUE JABYX THIIOB JBUTATENECH — OCH3WHOBOTO U
anekTpudeckoro. OHu paboTarOT B PEKUME ONTHMAIBLHOTO JOMOTHEHUS APYT Apyra. beH3uHoBIA
JIBUTaTelb BHYTPEHHETO CTOPAHMS MCHOJb3YeTCS B KaU€CTBE OCHOBHOI'O MCTOYHMKA YHEPTUU JABU-
JKEHUS. BEICOKOBOJIBTHBIN AJIEKTPOMOTOP THOPUIHON CUIIOBOW YCTAHOBKH MPEJCTABISIET CIOKHYIO

Y KOMIAKTHYIO KOMOMHAIIMIO 3JIEKTPOMOTOpPA M 3JIEKTporeHepaTopa. JIeKTpOoABUTaTe b IpU HEOO-
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XOJUMOCTH MOMCHTAJIBHO obecnieunBaeT AOMOJIHUTCIBbHYHO MOIITHOCTh, HC paCXOo4ysd TOIUIMBO U HEC
3arpsA3HASA OKPYKArOIlYIO CpCay. Hx coBMecTHas pa60Ta o0ecreuynBaeT aBTOMOOUIIIO IPpCKpaCHBIC

CKOPOCTHBIC Ka4€CTBa U TOINJIMBHYIO 9KOHOMHWYHOCTD.

B nauane nBukeHus: OJ0K yrmpaBlIeHUS SHEPTUI0 aKKYMYISITOPHOU OaTtapen HampaBliseT Ha
3JIEKTPOMOTOPHI, PACHOJIOKEHHbIE B MepeaHe W 3aHeil yacTu aBTOMOOWIs. JIBM)KeHHE B HOP-
MaJIBHOM PEXHUME OCYIIECTBIISICTCS 32 CUeT OCH3MHOBOTO JIBUTATEIIS U JICKTPOMOTOPOB, BpaIato-
IIMX W AJICKTPUUYECKUN TeHepaTop. ['eHeparop mo koMaHze OJoKa yIpaBlIeHUS OCYIICCTBISET 3a-
psaAKy 6arapeu, oTaaBasi € U3JIHUILKKU dHeprun. [Ipu TopMOKEHHH KMHETHYECKasi YHEPTUsl aBTOMO-
Omiisa peoOpasyeTcss B AJIEKTPUUYECKYI0, KOTOPYIO OJIOK yIpaBieHHsS BO3BPAILIAET B BHICOKOBOJBT-
HyI0 Oatapero, a OCH3MHOBBIN JBHTaTe)lb paboTacT B OOBIYHOM pexUMe. B TpaguIIMOHHBIX CHCTE-
Max 3Ta SHEPTHs TOPMOXKCHHS TEPsUIach. B oTiMYne oT HUX TMOpUIHAS CHIIOBAsi CHCTEMa OCOOCHHO
a¢ddexTrBHA B ropojie, TJe YaCTO YEPeayIOTCs pa3TOH U TOPMOKEHHUE.

Bonpocwl ona oocysymcoenusn:

- Eciu B THOpUIHBIX CUJIOBBIX YCTAaHOBKAX SHEPTHsS TOPMOKEHUS MOCTIE TpeoOpa3oBaHus B
AJIEKTPUYECKYIO U aKKyMYJUpyeTcs B 6atapee, TO Ha KaKue MPOIECChl UIET YPHEPTHUsI TOPMOKEHUS B
TPaJUIIMOHHBIX aBTOMOOMIISIX?

- Ecnu B TpaauImoHHBIX aBTOMOOWIISAX PacXo] TOIUIMBA COCTaBIseT OoT 7-8 nutpoB Ha 100
KM, TO B THOPUAHBIX — OT 3-4 nuTpoB. KakoBa OCHOBHas MpUYMHA TAKOH YIKOHOMUU TOTLIHBA?

3aoanue:.

1. Paccmotpute OI0K-CXeMy TMOPHUTHOTO aBTOMOOWISI ¥ BCTaBbTE MPOIMYIICHHOE CIIOBO B

yTBep)KJeHHE: «bIIOK ympaBieHuss Ha OCHOBE MH(OpPMAIMH, MMOJYYEHHOH OT , To-

CBIJIA€T UCIIOJHUTEIbHBIC KOMaH bl CUJIOBOM YCTAHOBKC U aKKYMYJISITOPHBIM 6aTape;1M».
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baok ynpasienus

INEK1 pojiBHTa .{'\KK_\"\I_\'.']H'I'() }L;l']‘ll”k‘l,l CKOPOCTH.
>*H3HHOBDII 2y .
b:; : PR TC]IH- PHBIC HACTOTHI BpalllCHHA
ABC FCHEPATOpBI Oatapen JIBHTATEIICH, TeMIeparyphl

Tema 5: Ilpouzeoocmeo rnekmpornepeuu

Texcmot 015 umenus:

Texker 1

Ceeronuoz (Takxke ucnoiib3yercs cokpaienue CUJI - cBeTonsmyyaromuii 11o; JJATHHCKUN
skBuBasieHT — LED: light-emitting diode) - 3To moaynpoBOIHMKOBBIM HPUOOP C IIEKTPOHHO-
JIBIPOYHBIM P-N TIEPEX0I0M, KOTOPBIH CO3/IAET ONTUYECKOE U3TYUYCHHUE, KOTIa Yepe3 HEro MPOXOIUT
ANEKTPUYUECKUH TOK.

NNACTHAKOBAR NMH3A Kpucrann

CHUTHKOH

laniomuHuesan (MeaHas) ocHoBa

Paborta cBeTronMoma OCHOBaHAa Ha CBOMCTBAaX p-n WM 3JEKTPOHHO-IBIPOYHOTO TEpexoa,
00yCITOBJIICHHBIX B3aUMOJICHCTBUEM JBYX MOTYNPOBOJHUKOB P-THIA U n-Tuma: P — positive, To ecTh
MOJIOKUTEBHBIM THUT, WU JIBIPOYHBIN, U N — negative, TO €CTh OTPUIATEIBHBIN THII, WX DJICK-
TPOHHBIA. B pesynbTaTe mporyckaHus JIEKTPUYECKOTO TOKa B MECTE€ CONMPUKOCHOBEHUS JABYX MO-
JYyNPOBOAHUKOB MPOUCXOJUT MEPEXOJ] OT OJHOTO THUIA MPOBOAMMOCTU K APYTOMY, U Mbl BUIAUM
U3JIy4€HHE CBETA.

CeeTonuoj UMeET JBa BbIBOJAA - aHOA M Karoa. Ha kaTone pacmosioxkeH alFlOMUHUEBBIN TMapa-
Ooonmmueckuii peduiexTop (oTpakarens). OH BHEIIHE BHITJSIUT, KaK dameoOpa3sHoe yriyOsaeHue, Ha
JTHO KOTOPOTO MOMeIeH KpucTtayil. [1oiynpoBOIHUKOBBIN MOHOKPHUCTAIII — 3TO OCHOBHOM 3JIEMEHT
CBETOJINO/Ia, B KOTOPOM CO3/1aH p-N-miepexoa. MoHOKpHCTaul uMeeT GopMy KyOHuKa pazMepoMm
0,3x0,3x0,25 MM ¥ COEIMHEH C aHOAOM IIpY ITOMOIIHX 30JI0TOW NepeMbluku. ONTHYECKH Mpo3pay-
HBII TIOJIMMEPHBIN KOPITYC, SIBJSIONIUNACS OJHOBPEMEHHO (POKYCHPYIOMIEH JTUH30M, BMECTE C pe-

(I)J'ICKTOpOM OMPECACIIAIOT YTOJI U3JTYYCHHA CBECTOAMOAA U HAIIPABJICHHOCTD ITy4YKa CBCTA. COBpeMCH-
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HBIC CBETOAMOIbI OBIBAIOT BCEX IIBETOB PAAYTH: KpacHBIC, OPAHIKEBBIC, KEIThIC, 3eJIEHbIC, CUHNUE,
Oenbie. CBeueHUe, KOTOPOE U3IIy4aeT CBETOIUO] MIPHU MOAKIIOUYEHUN €T0 K JIEKTPHIECKOMY TOKY,
3aBUCUT OT Marepuaja, MCIOJb3yeMOro IMpH IMPOM3BOJCTBE MOJYIPOBOJIHUKA. Tak, Hampumep,
MIPUMECH ATFOMUHMUSI, UHIIUA, TeHs, Gocdopa BBI3BIBAIOT CBEYCHUE OT KPACHOTO JI0 KEJITOTO IIBETA.
A30T, TaJUIHid, UHAWA PUAAIOT U3JIy9aeMOMY CBETY IIBETa OT 3€JEHOro 110 roiydoro. YtoOsl 1o-
OuThCs OETIOr0 CBEUYEHUS B KPUCTAILI 100aBIAIOT TIoMuHOGDOp. Paboune HanpspkeHUs: CBETOANOI0B
Pa3HbIX IIBETOB Pa3JIMYHBI.

['1aBHBIE TOCTOMHCTBA CBETOAMO0B — BBICOKHU KT (15%-60%) 1 1IuTeNnbHBIA CPOK pado-
ThI (10 100 000 yacos).

3aoanus.

1. Cneuuduueckuii BUJ BOJBT-aMIIEPHON XapaKTEPUCTHKU CBETOMOIa IPUBOIUT K TOMY,
YTO Jake HEeOOJBIINE MyJIbCAllUK HAIPSHKEHUS B paboyeM peKuMe COMPOBOXKIAIOTCS 3HAYUTEIb-
HBIM W3MEHEHHEM CHJIBI TOKa cBeToauonaa. Kakumu OyayT MOCIEACTBHS IIOXOTO SJIEKTPHUECKOTO
KOHTaKTa B ICTH MUTAaHUsS cBeToauosa? M3 nmpemioKeHHBIX BApUAHTOB OTBETOB HEOOXOJUMO BHI-
OpaTh MPaBWIBHBIN U yKa3aTh €r0 HOMEP:

1) MI0X0H AMEKTPUUESCKUI KOHTAKT 0OCCIICYUT CKAYKK CONPOTUBIICHUS IICTTH M HATIPSDKCHHS
Ha IOJIe, U3-3a Yero U3JIyuYeHUEe CBETONO0/1a OYAET «MHUTAIOIINM;

2) HMKAaKuX W3MEHCHHH B paboTe CBETOAMOJA HE OyaeT, T.K. M3JIydeHHE OOYCIIOBIICHO
HarpeBoM P-N mepexo/ia, a 3TOT MPOIECC TOCTATOUYHO HHEPTEH;

3) cBeToauo He OyAeT co3AaBaTh U3JIyueHHE.

400

Tox, mA

200

100 +

‘npnuoo HanpRyonne, B
2. Jlaiite 0OBsICHEHUE SIBJIICHUIO: JlaMIia HaKaJIMBaHHUs OOBIYHO BKIIFOUEHA B CETh MEPEMECH-
HOro Toka yactotoii 50 I'1, a cBeToAMOA — B IIeTh MOCTOSHHOTO HampspkeHus. [louemy konebanus
CUJIBI TOKA B JIaMII€ HAKAJMBAHMS HE 3aMETHBI, 8 BBIKJIFOUEHHUE CBETOMO/a Ha | MUIIJTUCEKYHY Ue-
JIOBEK BOCIIPUHUMAET KaK «MUTAHUEN?!
3: [Ipeayoxxute BapuaHT KOHCTPYKIIUKM CBETOAMOAA C YIIPABISIEMbIM [IBETOM U3TyUYCHHUS.

Texer 2
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I'mapossiekTpocTaHuus

OcHoBHas 3aja4a THAPORJICKTPOCTAHLMU — NpeoOpa3oBaHUE SHEPIHMM TEKyLIed BOJBI B
ANEKTPUUYECKYIO PHEPruio. B 3aBUCMMOCTH OT TUIA CTAHIIMM KOHKPETHAsI TEXHUYECKas peaan3anus
OyIeT pa3Hoi, HO MPUHIUI PabOThl THIPOIIEKTPOCTAHIIMU OCTAETCS HEM3MEHHBIM. PaccMoTpum
TEXHOJIOTUIO BBIPAOOTKH 3IeKTpodHeprun Ha npumepe XKurynésckoii ['DC.

Pa3pe3 XKurynésckoit I'DC:

1 - BepxHwmii Oped (4acTh Bo0EMA, PACTIONOKEHHAS BBIIIE TUNIOTUHBI IO TEYECHUIO);

2 - Boj103a00p;

3 - criupanbHas KaMmepa (CoopyKeHue, OABOoIAIIee BOAYy K TypOouHe u (popMupymoliee mo-
TOK Ha BXOJIE€ B HAIIPABISIOUINIA anmapar; cupaibHas Kamepa 1o (GopMe HallOMUHAET YJIUTKY, 3a-
KPYYEHHYIO BOKPYT THIPOTYPOUHBI);

4 - HampaBIAIOIIMK anmapar (CrenuaaIbHbli MEXaHU3M AJI PEryJIUPOBAHUS PACXO/]a BOIbI
yepe3 TypOuHy);

S - THAPOTYpOUHA;

6 - orcaceiBaroias Tpyoa;

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

8 - Bai;

9 - runporeneparop; 10 - Tpanchopmarop; 11 - IMHUS IEKTpoTIECpEaaYn.

Bona u3 Bepxuero 6neda (1) gepes Bogozabdop (2) momagaer B cnupanbHyro kamepy (3). B
CIIMpaJIbHOW Kamepe MOTOK JOMOJIHUTENBHO "3aKpyuMBaeTcs" M, MPOXOAs Yepe3 HallpaBIsIOLIUANA
anmapar (4), paBHOMEPHO MOABOIUTCS K TuApoTypOuHe (5). PackpyudnBasi ruipoTypOUHY, MOTOK
TepsieT OOJBIIYIO YacTh CBOEH SHEPIHH, MOCIIEC YeTO OTBOJAUTCS Yepe3 OTCachIBaIOIIyIo Tpyoy (6) B
HIWKHUHA Obed (7). I'mapoTypOrHa MOJydyeHHYI0O MEXaHMYECKYIO SHEPIHIO BpallleHHs MepeaéT ue-
pe3 Ban (8) rumporeHeparopy (9). I'maporenepaTop Bpaiasich, BbIPAOATHIBAET SJIEKTPUUECKYIO
SHEPrulo, KoTopas nepenaercs Tpanchopmaropy (10), a 3aTem BrITaETCS B CE€Th Yepe3 IMHUU HJIEK-
Tponepenauu (11).

Bonpocul ona oocyymcoenusn:

- Kak nosnusiet Ha 3pdexruBHOCTD paboThl [ IC (yBennunuTCs BHIpabOTKA DIICKTPOIHEPTHH;
YMEHbIIUTCS YPPEKTUBHOCTH, HUKAK HE MOBJHIET) CHUKEHHUE YPOBHS BOJBI B BepxHeM Obede?

- [louemy yvacToTta BpalieHus TypOUHBI B
pabodeM COCTOSTHUH TOAJIEPKUBACTCS TTOCTOSH-
HOM: 2TO yMEHBIIAeT PacxXxoj BOJBI? TOCTOSH-
CTBO YacTOTHI BpaIEHUS OOECIEUUT CTaOMIIb-
HOCTh 4acTOThl mnepeMeHHoro Toka 50 I'1 Bo

BCEHl sHeprocucremMe? TaKOH PEKUM COOTBET-




CTBYCT MaKCUMAJIbHOMY KHI[;?

- Briusier mu pabota I'DC Ha cocTosiHUE BOTHBIX OHOpECYpcoB?

W3 npuBeneHHBIX HUKE YTBEPKACHUN HEOOXOIMMO BBIOEPHUTE MPABUIbHBIC U YKAXKUTE HUX
HOMepa:!

1. Jla, Bnusier, HaOMIOJaeTCS U3MEHEHHNE MUKPOKIIUMATA, CHIPKEHUE CKOPOCTH TEUYCHUS pe-
KM, 3aMEJIJICHHE BOJJOOOMEHA M CAMOOYMIIICHHUS, & TAKXKE PA3BUTUE CHHE-3EIEHBIX U TUATOMOBBIX
BOJIOPOCTICH, yXy/IIIIEHUE KaueCTBa BOJIBI.

2. lla, BIusieT, IPOUCXOAUT YMEHBIICHHE PBHIOHBIX 3allacoB, COKPAIICHHE YHUCIA LIEHHBIX
BUJIOB.

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

Teker 3

Coaneuynas 6aTtapest
[Ipocreiinas KOHCTPYKIUS coiHeyHOro 31eMeHTa (CD) Ha OCHOBE MOHOKPHUCTAIITNYECKOTO

KpEMHHUsI TIOKa3aHa Ha PUCYHKE.

v

1n-Cnow

P-CNOH

ToHkast muIacTMHa COCTOUT M3 JABYX CJIO€B KPEMHHUS C Pa3IMYHbIMU (U3UUYECKUMHU CBOM-
cTBaMU. BHyTpeHHU# cioil mpeacTaBisieT co00 YMCThI MOHOKPHUCTAIIIMYECKUM KpeMHHH, o0na-
JAIOUINH «IBIPOYHON MPOBOIUMOCTHIO» (p-THUIl). CHapy M OH MOKPHIT OYEHb TOHKUM CIIOEM KpeM-
HUs ¢ mpumecblo gocdopa (n-tum). Ha ThUIbHYIO CTOpOHY IIACTHHBI HAHECEH CIUIONIHOW MeTal-
JMYECKUI KOHTAKT. Y TPaHHULBI N-U p- CIOEB B pe3yJsibTaTe MEepeTeUuKu 3apsAaoB 00pa3zyroTcs ooea-
HEHHBIE 30HBI C HECKOMIIEHCUPOBAHHBIM 00BEMHBIM MOJO0KHUTEIBHBIM 3apsiIOM B N-CJI0€ U 00BEM-
HBIM OTPULIATENBHBIM 3apsIIOM B p-CJio€. DTH 30HBI B COBOKYITHOCTH M 00pa3yroT p-N-Tiepexo/.

Korma conHeuHbli 37€MEHT OCBELIAETCS], MOIVIOIIEHHbIE ()OTOHBI T€HEPUPYIOT HEPaBHO-
BECHBIE 3JICKTPOHHO-/IBIPOYHBIE Tapbl. DJIEKTPOHbI, TEHEPUPYEMBIE B P-CJI0€ BOJIU3U p-N-TIepexoa,
HNOAXOJAT K p-N-TIEpexoly M CYLIECTBYIOIIMM B HEM 3JIEKTPUYECKMM IIOJIEM BBIHOCATCS B N-
o0nacTb. AHAJIOTUYHO M M30BITOYHBIE JIBIPKH, CO3/IaHHBIE B N-CJIO€, YACTUYHO MEPEHOCSTCS B p-
cioii (puc. a). B pesynpTaTe n-ciioit npuoOperaeT MOMOJHHUTEIbHBIN OTPHUIATSIBHBINA 3apsii, a p-
CJION - MOJIOKUTENbHBIA. OTpHULIATENbHOMY MOJIIOCY MCTOYHHMKA TOKA COOTBETCTBYET N-CIIOH, a p-
CJIOH - MTOJIOXKUTEILHOMY.

OddekTHBHOCTH TPEOOPA30BAHHUS SHEPTHH CBETA B MICKTPUYECKYIO B MTOAOOHBIX dJIEMEHTAX

nocturaer 35%. Ilo TeXHOJOrMYEeCKUM TPUYMHAM OTICIHHBIA SJEMEHT BO3MOXHO H3TOTOBUTH
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TOJIbKO HEOOJBIIOTO pa3Mepa, MO3TOMY Ui yBenudeHUs 3()(HEKTUBHOCTH COCTUHSIIOT HECKOIBKO
sreMeHTOB B Oatapen. ConHeuHble OaTaper MPeKpacHO 3apeKOMEHI0BANIN ce0sl B KOCMOCE Kak J10-
CTaTOYHO HAJICKHBIH M CTAOWIBHBIA UCTOYHUK SHEPTUH, CIIOCOOHBIH paboTaTh OYEHb JIUTEIBHOE
BpeMsi. [ J1aBHYIO ONaCHOCTB JUIsI COJTHEYHBIX Oarapeld B KOCMOCE MPECTaBISIOT KOCMUYECKas pa-
JMalvs ¥ METEOpHas MbUIb, BHI3BIBAIOIINE 3PO3HI0 MTOBEPXHOCTH KPEMHHUEBBIX JIIEMEHTOB M Orpa-
HUYHMBAIOIINE CPOK CITYKOBI OaTapeil.

Bonpocul ona obcysymcoenusn:

— I'me u xorzma Mbl MOKEM BOCTIOIB30BaThCS TaHHOUM nH(pOpManmeii?

— MH3BecTHO, uTO 3 (EKTUBHOCTH COJHEYHOH OaTaper HamOObIIash P HOPMAIBHOM I1a-
JICHUM CBETa Ha MOBEPXHOCTH 3JieMeHTa. [IoBhIcUT nu 3 HEKTUBHOCTH OaTaper HCIOIb30BAaHHE
YCTPOMCTB ISl UX aBTOMAaTH4eCKOro HaBeaeHus Ha CoHie?

3aoanusn:

1.13BecTHO, 4TO HA SHEPTETUYECKHE MMapaMEeTPhl COTHEYHON OaTtapen BIUSIET HarpeB ee Mo-
BEPXHOCTH TMAJAIONINM HU3ITy4eHUEM, OpueHTanus O6atapen oTHOCUTEIbHO CoNHIIAa U ee TeOMEeTpH-
yeckue pasMepbl. ONMUIIATE U U300pa3uTe CXeMy UCCIIEIOBaHMs 3aBUCIMOCTH CUJIbI TCHEPHPYEMO-
r'o TOKa OT TeMIIepaTyphl OaTapeu.

2. OTnenbHbIC 3JIE€MEHTHI COJTHEYHON OaTtapern MOYKHO COCIMHSATH KaK MOCIeI0BaTeIbHO, TaK
U MapajulelbHO WM TOCIIEN0BaTebHO-IapauienbHo. Onennre (puHaHCOBBIC, KOHCTPYKTHBHBIE U

(bHSH‘leCKI/IC JAOCTOMHCTBA U HCAOCTATKH 3TUX BAPHAHTOB BKIFOYCHU .

Tema 6: Buympennsas cpeoa opzanusma. Kpoeo

Texcmot 015 umenus:

Texer 1

[Tepen TpeHUpPOBKaMH CIIOPTCMEH U3MEPSIET YaCTOTy OMEeHHUs CBOEro mynbca. YactoTta
ouenus coctapmsieT 70 ynapoB B MHHYTY. CIOPTCMEH 3aHUMAETCS OJIHY MUHYTY U CHOBA U3MEpSIET
MYJIbC. 3aTe€M OH MPOBEPSIET €ro KaXAyI0 MUHYTY B TEUCHHE HECKOIbKNX MUHYT. OH MpeacTaBUil
CBOM Pe3yNbTaThl B BUJE Tpaduka.

Kaxko#t M0O’KHO cienath BBIBOJI IO €r0 pe3yjbTaTtam?

a. Yacrora OueHwus ero mynbca ypenudyuBaetcs Ha 50 y1apoB B MUHYTY.

6. Ha ymeHnbIieHre 4acTOThI OMEHUS €ro MyJibca YXOJIUT MEHbIIIE BpEMEHHU, YeM Ha YBEIH-
YeHUE.

B. UeTbIpe MUHYTHI CITYCTS €r0 Myibc ObeTcs 80 yaapoB B MUHYTY.

r. Ero IMyJIbC HOPMAJIN3YCTCA MCHCC UCM 3a 6 MHHYT.
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Teker 2
IlepenuBanue KPOBH
KpoBb — 3T0 0COOEHHBIN BUJI COETMHUTENBHON TKAaHU B OpraHU3Me 4eJIOBEeKa, B COCTaB KO-

TOPOH BXOASIT TPOMOOIIUTHI, JPUTPOLIUTHI, TCHKOIHMTHI, 1a3Ma. OHa, Kak u Jr00asi TKaHb, BHITOJ-

HSET OIpe/IeJICHHbIC (YHKITUM B OPraHU3Me YEJIOBEKa: 3alTUTHYIO, ABIXaTeIbHYI0, TPAHCIIOPTHYIO U
perynaropuyto. O0mwmii ee 00beM B OpraHu3Me ueaoBeKa COCTaBIsAeT 4-5 JTUTPOB.

15 urons 1667 roxa dpanirys-
ckuil Bpau JKan-barucr Jlenn Bnep-
BbIE COBEPIIWJ TEPEIUBAHUE KPOBU
yenoBeky. CerogHs »Ta JnedeOHas
TEXHOJIOTHSl TOKa3aHa IMPU MHOTHUX
3a00J1€BaHUAX, HO MPU ITOM OCTAETCS

KpaiiHe omacHo#l mporueaypoit. Cama

IpoLeaypa Ha3bIBAa€TCSl I'e€MOTPAHC-
by3us.

[IpoBoauTth mpoueaypy 0€3 cMepTEeNbHBIX OCIOXKHEHHM CTallo BO3MOXHBIM TOJBKO IOCIIE
OTKpeITUsA Tpymnn KpoBu B 1901 rogy u pesyc-gaktopa B 1940 roxy. CerogHsi nepenuBaioT B OC-
HOBHOM KOMIIOHEHTBI KpPOBH, HalpUMeEp, TOJBKO 3PUTPOLUTHYIO MACCy, CBEXE3aMOPOKEHHYIO
1a3My, KOHIIEHTpaT TPOMOOIIUTOB U JIEUKOLUTHYIO Maccy. Camoe pacnipocTpaHEHHOE MTOKA3aHUE K
NEePETUBAaHUIO0 — 3TO NMOTeps KpoBU. OCTpoil moTepel cuuTaeTcs noTeps MalueHTOM B T€UEHHE Ia-
pbl yacoB Oonee 30 % o6béMa kpoBu. Kpome 3Toro, cpean aOCOMIOTHBIX MOKa3aHUN K TeMOTpaHC-
(by3un — IIOKOBOE COCTOSIHHE, HETIPEKPAIAIOLIIECs KPOBOTEUEHHS, TAKETOEe MATIOKPOBUE, XUPYP-
rUYecKre BMemaTeabcTBa. ['eMorpancdy3ust Obuta U OCTa€TCsl KpaitHe PUCKOBAHHOMN TPOIETypOil.
[lepenuBanue KpOBU MOXKET BBI3BaTh CEPbE3HBIE HAPYIIECHHUS KU3HEHHO BaXKHBIX MPOIECCOB, IMO-
ATOMY JaK€ NPU HAJUYMU MOKA3aHUM K 3TOM MpoLEeAype MEAUKHU BCEr/la pacCMaTPUBAIOT HAIMUUE
WIM OTCYTCTBHE IPOTUBOIIOKA3aHUM, CPEIN KOTOPBIX — CEpIeYHAasi HEAOCTATOYHOCTD P MOPOKaXx,

MUOKapJIUTE, KapAUOCKJIepo3e, THOMHOE BOCIaJeHHe BHYTPEHHEW 00O0JIOUKHU cepJilia, TUIEePTOHUS
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TpeTheil cTaiuu, HapylIeHHe KPOBOTOKA TOJIOBHOTO MO3ra, o01ee HapylieHne O0eJIKOBOro oOMeHa,
JJIEpruYeckoe COCTOSHUE U APYrHe 3a00JIeBaHMUS.

Yacto mpu abCONIOTHBIX MOKAa3aHUSAX K MEPEIMBAHUIO KPOBH MPOIEAYpPY MPOU3BOJIAT, HE-
CMOTpSi Ha MPOTUBOIOKA3aHUS, HO MPU 3TOM OPraHU3YIOT MNPOPHIAKTUYECKUE MEPONPUATHUS,
HanpumMmep, A IPeayIpexaeHus asiepruieckon peakuuu. MHorna npu Xupyprudeckux ornepam-
X TIPUMEHSETCSI IIPEJIBAPUTEIBHO 3ar0TOBJIEHHAsI COOCTBEHHAs! KPOBb MAIIUEHTA.

[lepen mepenuBaHMeM KpOBU MAIMEHTa 00S3aTENBHO MPOBEPSIOT Ha MPOTHUBOIOKA3aHUS,
em€ pa3 MpOBEPSIIOT IPYIITY KPOBH U pe3yc-PakTop U TECTUPYIOT KPOBb JOHOPA HA MHAUBHUAYaIlb-
HYI0 coBMecTuMOCTb. [locne 3Toro npoBoautcs 6uosnoruueckas npoda — nanueHTy Beoast 25-30
MJI KPOBH JIOHOpA M HAOJIIOAAI0T 33 COCTOSIHUEM 00JIbHOTO. ECiM manuenT 4yBcTByeT ceds XOpollo,
TO KPOBb CUMTACTCSI COBMECTHMOM M MIPOBOAMUTCS TeMOTpaHc(hy3us co ckopocThio 40—60 kamens B
MUHYTY.

[Tocne mepenuBaHusi HECOBMECTUMOW KPOBH MOTYT BO3HUKHYTH OCJIOXHEHHSI, COOM nHaroT
MIOYTH BCE CHCTEMBI oprann3Ma. Hampumep, BO3MOXHO HapymieHHe (pyHKIMH MOYeK U eYeHu, 00-
MEHHBIX MPOILIECCOB, AEATEILHOCTU KEYI0OUHO-KUIIEUHOTO TPAKTa, CEPAEUHO-COCYIUCTON U IIEH-
TpaJIbHOI HEPBHOM CHCTEM, JIBIXaHUS, KDOBETBOPEHHS.

Cy1iecTByeT Takoe MOHSATUE KaK «KPOBSHOM TOMMHIY, HHaue — ayroreMoTpancdysus. [Ipu
3TOM MpoLEAype NPOU3BOAUTCS MEPENUBAHUE PEUIIUEHTY €ro ke COOCTBEHHOW KpOBU. JTO J0CTa-
TOYHO paclpOCTpaHEHHAs METOIUKA B CHOPTE, OJHAKO O(HUIMAIBHBIE CTPYKTYPHl MPUPABHUBAIOT
e€ K mpuMeHeHHuIo JonuHra. « KpoBsHON JTOMUHI» YCKOPSET JOCTABKY KMUCIOPOJa K MBIIIIAM, yBe-
JMYUBAs UX MPOU3BOUTEIBHOCTb.

3aoanus:

1. Bo MHOruX Hay4HBIX paboTax reMoTpaHC(y3Us pacCMAaTPUBAETCS KaK olepalus, aHaJlo-
TUYHas Mepecajike OpraHoB, T.e. oOjaaaromas 0oyplUMU puckamu. Pacronoxure neicTBust Bpa-
Yyeil, yka3aHHbIe HUXKE, B I0CJIEI0OBATEIbHOCTU UX NPOBEICHUS:

a. BTOPHYHO MPOBEPSAIOT IPYIIY KPOBU U pe3yc-(hakTop,

0. mpoBoJUTCA OMoNOTNYecKas Mpoda — NarueHTy BBOAAT 25—-30 M1 KpOBHU AOHODA,

B. TECTHUPYIOT KPOBb JIOHOPA HA HHIMBHYaJbHYIO COBMECTUMOCTbD,

T. €CJId KPOBb CUMTAETCS COBMECTUMOM, TO MIPOBOJAT reMOTpaHCc]y3usi co cKopocThio 40—
60 xanenb B MUHYTY,

1. IPOBEPSAIOT MallMEeHTa Ha HAJMYUE IPOTUBOMIOKA3aHHH.

2: Kakumu TOIDKHBI OBITH YCIOBHUSI KPAaTKOBPEMEHHOTO XpaHeHUs KpoBu? U3 mpeminoxeH-
HBIX BAPHAHTOB OTBETOB BHIOCPUTE MPABIIIBLHBINA M YKAKUATE €T0 HOMEP:

a. B 3allasHHBIX EMKOCTSX B XOJOAMIBHON CTEpHIILHON Kamepe ¢ Temreparypoit 2-6°C,

0. B aBTOKJIaBe,
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B. B CTEKJISIHHBIX COCY/IaX.
3. Bribepute u3 npenioKeHHOro cuucka (yHKIHUH, KOTOPBIE BBITIOIHIET KPOBb B OPraHU3-
Me YeJOBEKa: 3alluTHas, MOIJCPKHUBAIOIIAs, COCAMHUTEIbHAS, IbIXaTelbHAs, PETYyJISATOpHAsd,

TPaHCIIOPTHAS.

9 kiacc
Tema 1: Cmpykmypa u ceéoiicmea éeujecme
Texcmul 013 umenu:
Teker 1
AToOMHas MOABOIHAS JIOAKA

ATOMHBIE IOJJIOJKH UCHOJB3YIOT PaJUOAKTUBHOE TOILUIMBO (B OCHOBHOM, ypaH). Pagnoak-
TUBHBIC MaTEPUANbI BBIIEISIOT TEIJIOBYIO SHEPTHIO B Mpolecce sAepHoro pacmana. [lpu sTom BbI-
JIENISIeTCS OrPOMHOE KOJMYEeCTBO SHepruu. Ha aroMHOM Mo/u1oAKe TaKoil MPOLECC OCYIIeCTBISETCS
B TOJICTOCTEHHOM PEaKTOpe, KOTOPHIH HEMPEPHIBHO OXJIAXKAAETCs MPOTOYHON BOAOM, 4TOOBI n30e-
KaTb MIEPErpena, a TO M pacIijIaBICHUS CTEHOK.

B tunmyHOM ABUTATENE ¢ SACPHBIM PEAKTOPOM OXJIAXKICHHAS BOJAA, IUPKYIUPYS TOJ aB-
nenrem 160-200 atmocdep mo 3aMKHYTOMY KOHTYPY, IONaAaeT BHYTPh KOPITyca peakTopa, colep-
JKalllero siepHoe TOIUIMBO. Harperas Boja BBIXOAUT U3 PeaKTOpa U UCHOJIb3YeTCs Ui MpeBpale-
HUS B maporeHepaTope Ipyroil Boasl B map. OcThiBas, OHa BHOBb BO3Bpamiaercs B peakrtop. Ilap
BpallfaeT JIonacTu TypOMHHOTO ABHTraTess. Peqykrop nmepeBoauT ObICTpoe BpallleHUe Bajia TYpOHHBI
B 0oJiee MEJJICHHOE BpallleHUE Basla 3JIEKTPOoJBUTATeNsl. Ban snekTpoaBurarens mpu MOMOIIH Me-
XaHU3Ma CHEIUICHUSI COEUHSAETCS ¢ TPeOHBIM BAJIOM M JJIEKTPOTE€HEPATOPOM. DJIEKTPOJBHUTaATENbD,
Bpaiiast rpeOHON BaJ M reHepaTop, 00eCTIeunBaeT IBHKEHNE JIOAKH M BBIPA0ATHIBACT DIEKTPOIHED-
THIO, KOTOpast 3amacaercsi B OOpTOBBIX akKyMmyisitopax. B Poccun co3nmanu m McnbITany yHUKaIhb-
HYIO SJIEPHYIO CHJIOBYIO YCTaHOBKY C PEeCypCOM Ha BECh KM3HEHHBIA IIMKJI aTOMHOM MOJBOIHOMN

JIOIKU.
3aoanusa:

1.3amoanuTe B OJI0K-CXeMe MMPOMYIICHHBIC 3BCHBS ITPOLIECCa Hp606p2130BaHI/I$I HHCpHOﬁ

SHEPTHUU B MCXaHUYCCKYIO SHCPIrUiO ABUKCHU A MOABOJIHOM JIO KK
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Brigenenue
IHEPTHH B IIPOIIECCE —
10aKTHBHOTO pAacIIana

5 » [IDEBPAINICHIE BOTBI B 1AD
’ B IIapOIreHEPATOPE

I1ap BpamaeT JIOmacTH ? >
OHMHBI NBHTATENA
— 2 OIeKTPOOBHTIATENb BEIPa0aThIBAST 1. YHEPTHIO,

KOTOpAs 3aIacacTCA B AKKYMYILATODE

2. «B TUIMYHOM JBUTATENE C SJEPHBIM PEAKTOPOM OXJIAKICHHAs BOZAA, LUPKYIHPYS IO
nasienueM 160-200 atMocdep Mo 3aMKHYTOMY KOHTYpY, MOMaAaeT BHYTPb KOpITyca peakTopa, co-
JIepIKalero saepHoe TomauBo. Harperas Boia BEIXOAUT U3 PEaKTOpa U MCIIONb3YETCs U1 NIpeBpa-
HIEHUS B MapOre€HepaTope ApYyroM BoAbI B map». To €CTh B TEKCTE yKa3aHa 4acThb BOJSHOM Marwu-
CTpajil «peaKkTop-----llaporeHepaTrop ------ peakTop». CocTaBbTE AHAJOTUYHYIO CXEMY JJISl APYrou
4acTU BOJSHOM Maructpaiu. [[jas 3TOro BHUMAaTENbHO pacCMOTpUTE cxeMy asurarensd. Coriacu-
TECh, YTO MOXKHO HPOCIEIUTh AHAJOTHIO C TAKUMM MOHATUAMHU U3 OMOJIOIMH, KaK «MaJlblid Kpyr
KpOBOOOpAIEHUs» U «OOJBIION KPYr KpOBOOOpAILIEHUS».

3. [Ipennonoxum, 4T0 YIEHHUK, 03HAKOMHBILIHUCH CO CXEMOH yCTPONCTBA JBHUTATENsS C aTOM-
HBIM PEaKTOPOM, ITOCUUTAJI, YTO B HEE MOKHO BHECTH U3MEHEHUs: OOBEIMHUTD JIBE YaCTH BOJSHON
maructpanud. Toraa Boga (map) OyneT LUPKYIUPOBATh MO KOHTYPY «peakTop---IIaporeHepaTrop---
IJ1aBHas TypOuHA ----TJIaBHBIM KOHJIEHCATOP TYpOUHBI------ peakTop». YKakKUTe OCHOBHOE MPEIsAT-
CTBUE Ha ITyTH BHEJIPEHUSI TOU UJIEH.

4. Bbl B cocTaBe Ipymniibl KOHCTPYKTOPOB — pa3pabOTYMKOB JIBUTATENEHN C SIIEPHBIM PEaKTO-
poM. M3MeHeHHe KakuxX MapaMeTpoB CYLIECTBYIOLIEH CHCTEMBbl >KH3HEOOECHeUeHHs MOJBOJIHON
Jo1ku, o Bamemy MHeHUI0, yBETMYUT ee pecypc?

5. IlpoBeauTte aHanu3 MpeACTaBICHHOW Ha PUCYHKE CXEMbl MPOIIECCOB, 00ECIEUNBAIOIINX
paboTy MOUTOKU. YKaXHUTe IPUUHHY, I0YEMY BOJa, HarpeBaeMas B peakTope, sIBISIETCS PaJroak-
TUBHOMH, a BOJia B MMAPOI€HEPATOPE — HET: OHA MPOXOAUT NPOLEAYPY OUUCTKH, OHM LIUPKYJIUPYIOT

10 Pa3HBIM KOHTYPaM U HE CMEITUBAIOTCS, B TTAPOTEHEPATOP JOOABIISIOT AEaKTUBATOP?
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6. W3 mpenioxKeHHbIX BapUAHTOB BHIOEPUTE TOT, KOTOPHIM OoTBeuaeT Ha Bompoc: [louemy
BOJ/Ia MIOCTYNAET B aTOMHBIA PeakTOp Mo OOJIBIINM JaBICHUEM, JOCTUTAIOIIMM BeTHYUHBI B 160-
200 armocdep?

a. Jlng yBennueHust oT00pa TEMI0BONH MOIIHOCTH.

0. Jlns yBenu4yeHus TeMreparypbl KUTICHHS.

B. [lnst obecrieueHus: HUPKYISILIMKA BOJBI B TapOT€HEpaTope.

7. Cucrema xu3He0OecTeueHs MOUIOAKU COACPKUT TUCTHILIATOP U AJIEKTPOIU3Ep, Yepes
KOTOpBIE [TOCTOSIHHO MPOITYCKal0T MOPCKYIo Boay. KakoBo nx HazHaueHnue? 13 nmpuBeeHHbBIX HUXE
BapHaHTOB HEOOXOAUMO BBIOPATH BBIMOIHAEMBIC 3TUMHU YCTPOHCTBAMH (DYHKITHH:

a. OuucTtka OT MpuMecen.

6. Tonkas ¢uibTparus.

B. HarpeBanue, oOpazoBanue napa c ero nocieayroueil KoHaeHcauuen it Hoay4YeHus qu-
CTUJUIMPOBAHHOMN BOJIBI.

r. IIpuroroBneHue ropssueil TEXHUYECKOU BOBI.

. HpOI/I3BO,[[CTBO KHCJIOPOJa B PE3YJIbTATEC SJICKTPOJIN3a BOABI.

YerpoiicTBo: DOyHKUIMH:

Huctrigarop

DneKTpoau3ep

Texer 2
PagnoakTuBHOE 00MyUeHUE

Pazmaunﬂ, B IIMPOKOM CMBICJIC, O3HAYACT U3ITYUCHUC, TO CCTh PACIPOCTPAHCHNUEC SHCPIrUH B
BU € BOJIH WJIN YaCTHII. Pa)II/IOElKTI/IBHBIe HU3JTy4YCHUA CJIAT HAa TP BHA:

- anbda-u3aydeHre — MOTOK sIIep TeIus;
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— Oera-u3IydyeHue — MOTOK JIEKTPOHOB;

— TaMMa-HM3JIyueHHEe — IOTOK BHICOKOIHEPTreTUYECKUX (POTOHOB;

— IOTOK HEHTPOHOB.

YenoBeueckuil OpraHu3M perysisipHO MOJIBEPraeTcs BO3ACHCTBUIO paJilOaKTUBHOIO 00Iyue-
Hus. [Ipubmmsurensao 80% eXeroaHo moxy4aeMoro KOJMYECTBa MPUXOIUTCS Ha KOCMHYECKHE Y-
y. OCHOBHBIM MPHUPOIHBIM UCTOUHUKOM M3IYyYCHHS CUMTAETCS MHEPTHBIM a3 paJioH, BBICBOOOXK-
JAFOIIUIACS U3 36MJI U TOPHBIX TOPOJ.

PaguanmonHoe obiydeHue o cnoco0y NPOHUKHOBEHMs B OPraHU3M JIEJIUTCS Ha JiBa TUIA:
BHYTpEHHee M BHelIHee. [locinenHee XapakTepHO A PacHbUIEHHBIX B BO3JyXE PaJMOHYKIMJIOB
(a9p0301b, NbLIL). OHM MONAAAOT HA KOXKY WIM OJSKIYy. B TakoMm ciydae MCTOUHMKHM paJuaniuu
MOXKHO YIalIUTh, CMBIB UX. BHemiHee e 00JlyueHHE BBI3BIBAET O0XKOTH CIM3HCTBIX O0OJIOYEK U
KOXKHBIX MOKpOBOB. [Ipy BHYTpeHHEM THIIE OOJy4YeHMs PaAMOHYKJIHMJIbI MONAJAT B KPOBOTOK,
HalpuMep, 4epe3 paHbl, U yJAJIAIOTCS JIULIb C IIOMOLIbIO Tepanuu. Takoe 00aydeHne IpoBOLUpPYET
00pa3oBaHME 3JI0KAYECTBEHHBIX OMyXOJIEH.

PagnoakTiBHOE M3ITy4YeHHE U3-32 MOHU3HUPYIOMIETO JEHCTBUS MPHUBOAUT K 00Pa30BaHHUIO B
OpraHu3Me 4ejaoBeKa CBOOOJHBIX PaJAMKaIOB — XUMUYECKHU aKTUBHBIX arpeCCUBHBIX MOJIEKYJ, KO-
TOpBIE BBI3BIBAIOT MOBPEXJCHHUE KJIETOK U HUX rubesnb. OcoOeHHO UyBCTBUTENBHBI K HUM KJIETKU
KEITyJOYHO-KUIIEYHOTO TPAKTa, MOJIOBOW M KPOBETBOPHOH cucTeM. PaamoakTuBHOE 0O0ITydeHHE
HapymaeT ux padoTy, BHI3BIBACT TOIITHOTY, PBOTY, HapyIICHUE CTyJa, Temrneparypy. BozneicTBys
Ha TKaHM IJ1a3a, OHO MOXET NPHUBECTU K JydeBoll karapakre. K mocieacTBUsM MOHM3HPYIOLIETO
U3IY4YEHUs TaKXKe OTHOCST TaKhe MOBPEXJCHMS, KaK CKIEPO3 COCYJIOB, YXYALIEHHE UMMYHUTETA,
HapyIIeHne TeHeTHdeckoro ammapara. Cucrema Irepenadyd HacJeICTBEHHBIX JaHHBIX WMEET TOH-
Kylo opranuzanuio. CBoOOJHBIE paJuKalbl U WX MPOU3BOAHBIE CIIOCOOHBI HAPYIIATh CTPYKTYPY
JIHK — HOocuTens reHeTndyeckod MH(oOpMaruu. ITo NPUBOANUT K BOSHUKHOBEHHIO MYyTallUi, KOTO-
pble CKa3bIBAIOTCS HA 3/JOPOBbE MOCIEAYIOUINX TTOKOJIECHUH.

Ha aromapHOM ypOBHE 3TO MPOHMCXOIMT TaK. PaTnMoakTHBHBIC YACTHIIBI JIETST C OTPOMHOMN
CKOpOCTBIO, BEIOMBAS TIPH 3TOM 3JIEKTPOHBI 3 aTOMOB. B pe3ynbrate mocieaHne mpuoopeTaroT mo-
JOXKUTENbHBIN 3aps]. CBOOOIHBIN JIEKTPOH U MOHU3UPOBAHHBII aTOM BCTYNAIOT B CJIOXKHBIE PEaK-
IIUH, B pe3y/bTaTe KOTOPHIX 00pa3yroTcs cBoOoAHbIe paaukansl. Hanpumep, Boga (H20), coctas-
nsirormast 80 % Macchl 4esoBeka, Mo BO3/ISHCTBUEM paliallii pacriagaeTcs Ha JBa paaukana — H+
1 OH-. DTi maTonornyeckn akTUBHBIC YACTUIIHI BCTYNAIOT B PEAKIIUH C BaXHBIMH OMOJIOTHYECCKH-
MU coenuHeHusIMUA — Monekynamu JIHK, GenkoB, ¢pepMeHTOB, xupoB. B pe3ynprare B opranuzme
pacTeT YMCIIO MOBPEXKACHHBIX MOJIEKYJ U TOKCHHOB, CTpaJaeT KJIETOUHbIH oOMeH. Uepe3 HeKoTO-

poe BpeMs MOpa’KeHHbIE KIETKU MOTn0aroT Wi UX (YHKIMH cepbe3HO HapymiatoTcs. 13-3a mospe-
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xnaeaus JIHK m myranuy reHoB KJeTKa HE MOXKET HOPMaJIbHO AEIUTHCA. DTO CaMO€ OMAacHOE I0-
CJIEZICTBHE PAMALMOHHOTO 00TyUYeHHUS.

Bonpocwul ona oocyscoenusn:

- Jlyig 4yenmoBeKa B KOCMOCE 3HAUUTEIBHYIO ONACHOCTh IPEJCTABISAET KOCMHYECKas pajua-
s, Yto 3amumiaet Jojei Ha 3emiie OT ee maryOHoro BOo3JeicTBus: aTMocdepa ¢ coaepkaiieics
B HEU MBUTBIO, BpalieHue 3emin, obiaka, BOASHON Mmap, COJepKaIIuiics B aTMocdepe UiTu MarHuT-
Hoe 1oJie 3emin?

- JIns xakux reorpaguueckux MECT MPU OTCYTCTBHHM MECTOPOKICHUI paJuOaKTHUBHBIX HC-
KOIIAa€MbIX YPOBEHb €CTECTBEHHON pajualliy BBILLIE CPEAHETO: BEICOKOTOPhE, TIOBEPXHOCTh OKEaHa,
PaBHUHBI, JECHON MacCUB WM APKTHKA C AHTapKTUKOMN?

- Ha JIyne maruuTHOE 10JI€ 04eHb ciaboe. O3HavaeT U 3TO HAJIM4KE paJuallMOHHON orac-
HOCTU M HEBO3MOXXHOCTh OCBOEHHs denoBeuecTBOM JIyHbI? Pa3BepHyThIi OTBET HEOOXOAUMO

000CHOBATE.

Tema 2: Xumuueckue usmenenus coCmoaAnuA eeuiecme

Texcmul 014 umenus
Texer 1
PecraBpanusi naMATHHKOB

B atmocdepe KpymHBIX TOpOIOB BO3POCIO COAEP)KaHUE ArpECCUBHBIX BEILECTB, IOITOMY
MOBEPXHOCTH NMAMITHHUKOB, CIICIaHHBIX U3 METaJUIa, IOJBEpraoTcs atMmochepHoii kopposuu. B mo-
clieTHee BPEMs 4YacTO BO3HMKAIOT TaKKW€ BHUJIbI KOPPO3UH, KaK «OpOH30Basi 00JIe3Hb» (WM «MeTHast
qyma»), IpU KOTOPBIX 00Pa3yOTCsl OCHOBHBIE XJIOPHJII MEIN - 3AIYCKAeTCs Psii XUMHUYECKUX pe-
aKIUi ¢ ydacTHeM MM, KUCIOpoAa U Biaru arMocdepsl. B pe3ynbTare 3TOro NpoucXoJuT HHTEH-
CUBHAasl HEMPEPBIBHAS KOPPO3HUs, Pa3pyllaoLasi HOBEPXHOCTh CKYJBIITYP.

CymecTByeT 1Ba OCHOBHBIX METO/1a 3alUThl METAJUIMUECKUX IIOBEPXHOCTEN OT KOPPO3HHU:
1. HaneceHne MeTalIMUECKUX 3alIUTHBIX MOKPBITUI, HA3bIBAEMBIX (GKEPTBEHHBIMM». Tako cioif
3alUIIACT MOBEPXHOCTh MaMATHHUKA, U30JIMPYs €€ OT aTMOC(HEpHbIX BO3IACHCTBUH, MPH 3TOM caM
MOJIBEPIaeTcsi KOPPO3UU U CO BpEMEHEM paspyiaercs. Takue NOKpbITUS MOKHO HAHOCUTh pa3iny-
HBIMH CIIOCO0aMU, HallpuMep, rajlbBaHOMIACTUKOM.
2. HaHeceHMs 3alllUTHOTO CJIOSI METOAOM IIJIa3MEHHOTO WJIM Ta30Iuia3-
MEHHOI'0 HalbUICHUS METAJUIMYECKOIrO IOPOIIKA C IMOCIEAYIOIEH €ro
MPOIMUTKON CHEeUaIbHBIM HHIMOUTOPOM KOPPO3UH HAIBUIIEMOT0 MeTal-

J1a. I/IHFI/I6I/ITOp, rnomnagas B IMOPBI CJI0sA, HAACKHO YACPKHUBACTCA B HUX,
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YTO TPEeNOTBpAILACT BO3JCHCTBUE aTMOC(HEPHBIX
(dakTOpOB uepe3 MOpHl HA METAJUl M yBEIHMYMBACT
JOJIrOBEYHOCTD IOKPBITHSL.

Hanpuienne MOKHO OCYIIECTBHUTH, HaIpH-
Mep, MpU MOMOIIM TaKUX YCTPOWCTB, Kak ILIa3-

MOTPOHBI, Ia30INIa3MCHHBIC 'OPCIIKU, AYT'OBBIC MC-

TAJJIM3aTOPbl U JETOHALMOHHO-TA30BbIE MYIIKU. B wee vt
Cankr-IlerepOypre Tak ObUIH pecTaBPUPOBAHBI MHOTHE MAMSTHUKHU.

Bonpocwul ona oocyscoenusn:

— 3amuUTHBIN CJI0OM METAITIMYECKOTO MOPOIIKOBOTO MOKPBITUS SIBJIAETCS PBIXJIBIM, COAEP-
JKUT MHOTO TYCTOT W TOpP U MPOHHIIAEM IS BHEITHEH aTMoc(ephl U coaepIKalielicss B HEl BIIary.
[Ipu KakuX yCIIOBUSX OH OyJIET BBIMONHSTH 3aMIUTHYIO (DYHKIHIO: MPH 3aMOTHCHHH TOP U ITYCTOT
CIIELUAJIbHBIMU MpenapaTaMu, NPEnsITCTBYIOIIMMU KOPPO3UH 3AIMUTHOIO CJIOSA, IPU OKPalIUBAHUU
MOKPBITUSL KpacKaMH HJIM AMAIIIMU, TIPU YCIIOBUU MPOMUTKU MOBEPXHOCTU MHTUOUTOpPAMH KOPPO-
3UU WIX NPY TOBTOPHOM HAHECEHUHU MOPOIIKOBOTO 3AIIUTHOTO CJIOS?

— MoryT 11 ObITh UCHIOIB30BAHBI OMUCAHHBIC TEXHOJIOTUU JUIS 3aIUTHI IAaMSTHUKOB, BbI-
MOJIHEHHBIX U3 KamHs? [louemy?

— Ilouemy ckynbnTypHBIE KOMIO3HMIIMHM PAa3MEIIAIOT JIMIIb HA MAaCCHUBHBIX (PYHIAMEHTAaX:
U1 00eCTeueHUs] YCTOWYMBOCTH CKYJBITYpPBI, I PAaBHOMEPHOTO pacHpelesieHuss BECOBOM
Harpy3Ku Ha TPYHT, JUUISl YBEJIMUEHUS BBICOTHI CKYJBIITYPHl WM JJIS 3aIIUTHI CKYJIBITYPHI OT BaH-

anoB?

Texer 2
I'azupoBanue BoabI

Yrnexucnsiii ra3 uinn CO2, IBYOKHUCH yTiepoja, JUOKCU] yriaepoa, OMKapOOHAT UCTIOIb3Y-
eTcs Ul MPUTOTOBJIEHUS Ta3MPOBAHHBIX HAMUTKOB. ['a3MpoBaHHBIE HAMMTKH, OCOOEHHO OXJa-
KJIEHHBIE, OBICTpEE U MOJTHEE YTONSIOT sKaxy. /s yToneHns jKaX (bl YeJIOBEK BHIIMBAET MEHbIIE
ra3upoBaHHON MHUTHEBOM BOJBI, YeM Hera3upoBaHHOW. CerogHs B NMPOU3BOJCTBE HANMUTKOB YCH-
JIEHHO JKCIUTyaTHpPyeTCS OCHOBHOE CBOMCTBO YIJIEKHCIIOIO Ta3a — KOHCepBHpYmollee (obe33apa-
KHUBaroILee, 1e3uHUIMPYIoLIee, aHTUMUKPOOHOE), T.K. YIIIEKHCIBIN T'a3 sBISETCS KOHCEPBAHTOM -
BEIIIECTBOM, I'yOUTENbHO JAEHCTBYIOUIMM Ha XHUBbIE MUKPOOPTaHU3MBI, IPUCYTCTBYIOIIUE B MUThE-
BOM BOJIE.

VYrnekucnslid Ta3 U3MEHsET BOJOPOIHBIN noka3atenb (pH) Boabl, onpenensomui xapakTep
XUMHUYECKHX U OMOJIOrMYEecKuX ImpoiieccoB. B 3aBucuMocTu oT BennuuHbl pH MeHsieTcs CKOpOoCTh

OMOJIOTHYECKUX peaKHHfI, TOKCHUYHOCTD 3arpA3HAIOIUX BCHICCTB U T. . I[J'ISI MMUTHEBOM BOJBI ONTH-

101



MaJbHBIM cuuTaeTcs ypoBeHb pH B nuamazone ot 6,5 10 8,5 (mo pexkomenpauusim Becemuphoit op-
raHu3alKyu 3paBOOXpPaHEHUs - 7), OTKIIOHEHHUE OT KOTOPOIr0 MOXET CYIIECTBEHHO OTPa3UThCs Ha
3anaxe, IpUBKYCE M BHEIIHEM BHJE BOAbL. [Ipu HACBIIEHUN BOJABI YIJIEKUCIBIM ra30M €€ YPOBEHb
KHCJIOTHOCTH Bo3pactaet 10 pH=3,8.

Bonpocul ona obcysymcoenusn:

— Ilpu HarpeBaHuM ra3upoOBaHHOM BOJIbI, SBJIIOIICICS BOJHBIM PACTBOPOM YIOJIBHOW KHC-
JIOTHI, BBIJEISIOTCS My3bIpbKU Ta3a. [louemy: BbIIENs€TCS paCTBOPEHHBINH B BOJE BO31YX, 00pasy-
€TCsl BOASHOM map, B BOJHBIX pacTBOpax yrojibHash KHCIIOTa HEYCTOMYMBA WJIM MPU HArpeBaHHUU
paziaraercsi C BbIIEJICHUEM YTJIEKHCIIOro ra3a’?

— JlakMmycoBasi MHIUKaTOpHAsT Oymara mpu MOTPYKEHUU €€ B Fa3UPOBAHHYIO BOJY MEHSET
nBset. Ha xaxoii?

— Meauky Ha OCHOBE MHOTOJIETHHUX MCCJIEIOBAaHUN M HAOJIONEHUN ONpEAeaId IPOTUBO-
MOKAa3aHUsl K YHOTPEOJIECHUIO Ta3MpOBAaHHOW MUTHEBOWM BOJBI: HAaJIW4YME S3BbI U racTputa. Kakosa
OCHOBHAasi IPUYMHA 3TOTO OTPAaHUYECHUS: HU3KUM, BBICOKM WM HOPMAJIbHBIA YPOBEHb BOJOPOJIHO-

ro rmokKasares?

Tema 3: Qu3uueckue cOCMOAHUSA U UIMEHEHUSA 8EULEC G

Texcm Ona umenua:

IBoJIoLMs 3BE3]]

[Tox neiicTBHEM CHJI BCEMHUPHOTO MPHUTSIKEHHUS OOJAKO MEX3BE3HOTO rasza, COCTOSIIETO
[JIaBHBIM 00pa3oM U3 BOJOPO/Ia, COKMMAETCS U HATPeBaeTcs 110 3aKOHY cOXpaHeHus sHeprun. Ecnu
Macca o0yaka IOCTaTOYHO BeJIMKa, TeMIEparypa W JIaBlieHHE B LIEHTpe obOJiaka JOCTUraeT 3Have-
HUH, IPH KOTOPBIX HAYMHAIOTCS TEPMOsIIePHbIE peaKIid CHHTEe3a, B Pe3yIbTaTe KOTOPBIX BOJIO-
pon mpeBpaiiaercs B renuil. Tak po:kaaercs 3Be3/a.

Co BpemeHeM (Ha 3TO MOTYT YWUTH MUJUTHAP/IBI JIeT!) BOJOPO/I B LIEHTPAILHOM YacTH 3BE3bl
BBITOpAeT, U oOpasyercs renueBoe sapo. Ho 3Be3na mpu 3TOM HE racHET, MOTOMY YTO TeIIUi TOXE
SIBIIIETCSL SJICPHBIM TOILTUBOM: TIPH JIOCTATOYHO BHICOKOM JaBJICHHH W TEMIIepaType CBbIme 15
MUJUTMOHOB I'PaTyCcOB HAUMHAIOTCS TEPMOSACPHBIC PEAKIUH, PU KOTOPBIX TeJIH MpeBpaliacTcs B
yraepoa. [Ipu aToM Temmeparypa sizpa eimie Oolnblie Bo3pactaeT. HakoHell gaBieHue, Bo3pociiee
BCJICJICTBUE HOBBIX TEPMOSICPHBIX PEAKIIMiA, CTAHOBUTCS HACTOJIEKO OOJIBIIUM, YTO HapyKHBIE
CJIOM 3BE3/bI OTOPACKIBAIOTCSA Ha OOJIBIIIOE PACCTOSTHHE OT SIApa, a WX TeMIlepaTypa 3HAYUTEIBHO
YMEHBIIIAETCS: 3B€3/1a IPEeBpaIlacTcs B KPACHbI rMranT (KpacHBIMU MX Ha3bIBAIOT 32 MX I[BET, a
TUTaHTaMU — 33 UX KOJIOCCANIbHBIE pa3Mepbl). Macca HEKOTOPBIX U3 9TUX 3BE3]] CpaBHUMA C MacCcon
Conama. Co BpeMEHEM OCHOBHOE TOILIMBO TEPMOSICPHBIX PEAKIIUH-BOJIOPO U TeIUA — BBITOPAET.
Bremraue ciiou 3Be37bl, paciIupsIsiCh, YIETAIOT, a 3B€3/a 3HAYMTEIILHO YMEHBIIIAETCS B pa3Mepax H

mpeBpalracTcs B OeabIid KapJMK. benplii 1BET 3BE3ABI YKa3bIBa€T HA TO, 4YTO TEMIICpaTypa Ha €€
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MOBEPXHOCTH BHIIIE TeMIepaTypbl moBepxHoctu ConHia. TepMosiepHbie peakiiuy B 0eIoM KapIiu-
K€ YK€ MOYTH HE UAYT.

Ecnm macca siapa 3Be3bl ipeBbiinaetT maccy CosHiia 6osiee, 4em B mosiTopa pasa (Oemblii ru-
raHT), 0OYCJIOBJICHHOE CHUJIaMU TATOTEHUS JTABJICHUE B SAPE 3BE3/IbI CTAHOBUTCS CTOJIb OTPOMHBIM,
YTO OHO KaK OBl «BIABIUBACT» JEKTPOHBI B IIPOTOHKI, B PE3YJIbTaTE Yero 00pa3ytoTcs HEUTPOHBDI.
Tak BO3HUKAECT HEMTPOHHAA 3Be3/1a, KOTOPasi COCTOMT B OCHOBHOM M3 HelTpoHOB. Macca Ta-
KOH 3Be3/bI MOKET OBITh CpaBHUMOM ¢ Maccoit COJIHIIA TTPH TUaMETPE B HECKOJIBKO KUJIOMETPOB!
[TnoTHOCTH HEUTPOHHOM 3BE3/1bI OJIM3Ka K IJIOTHOCTH aTOMHOTO sijpa: 1cM3 BeliecTBa Takou 3Be3-
JIbl CPaBHUMa C MAacCOM HECKOJBKHX TPYKEHBIX TOBapHBIX BaroHoB. OOpa3oBaHWE HEUTPOHHOM
3BE€3/1bl MIPOUCXOAMT 32 JOJU CEKYH]IbI U COMPOBOXKAACTCS B3PHIBOM HEBEPOSITHOM Cuibl. Takue
B3PbIBbI HA3bIBAIOT BCIBIIIKAMU CBEPXHOBBIX.

Ecnm macca 3Be31bl 3HaUUTENBHO IpeBbIlIaeT Maccy CoHIa, TO CHIJIa TPAaBUTALIMM «3aCTaB-
JSIET» 3BE3/ly CXKUMAThCs Jake MOcje TOro, Kak OHa CTaHeT HeUTpoHHOHW 3Be3noil. M HacTymaer
MOMEHT, KOTJIa CHJIa TATOTEHHS] CTAHOBHUTCSI HACTOJIBKO OOJIBIION, YTO OHA «HE BBIITYCKACT» Hapy-

Ky naxe cBer! B TakoM ciyuae 3Be3/1a IPEBpaIIAeTCs B « UEPHYIO JBIPY».

3aoanusa:

1.3amonauTE B OJIOK-CXEME MIPOITYIIEHHBIC 3BEHBS MPOIIECC:

1) OBomronus 3Be3/1bl ¢ Maccoil, onuskoil k macce ConHia

OQnako
paspeskeHHOTO — = 3ee3na — ? ?
Me:K3BeIHOTO Iasa

2) DBomrols 3Be3/bl C MacCoil, cyliecTBeHHO Oounblieii macchl ConmHIa

Odnako
pazpexxenHoro — ™ Benpii rurant — 9 ? ? —- ?
MeIK3BeTHOTO raza

2. Breigenure 2-3 npoOiemsl, ¢ KOTOPBIMY, IO BalleMy IPEICTaBICHHIO, CTAIKUBAIOTCS acT-
podusuku npu uzyueHuu 3se3n. OO0CHyiiTe CBOE MHEHHE.

3. CocraBbTe CUHKBENH Ha TeMy «HepHas abIpay

4. [IpoBenuTe HOMAIIHUE SKCIEPUMEHTHI U MPUIyMalTe KaKIOMY U3 HUX Ha3BaHHE:

OkcniepuMeHT 1: B mon-nutpoBoii GaHKe MUTHEBOW BOJIBI PACTBOPHUTE IOJIOBUHY YailHOU
J0XKKHU conn. Hanelre 4acTh COJITHOrO pacTBOpa B IUIACTUKOBBIA CTAaKaH, a OCTABIIYIOCA BOJY HE

BBUIMBalTE W3 0AHKH — OHA MOHAJA00UTCS B KOHIIE OMbITAa. BEIpEKbTE B MOPOIOHOBOM r'yOKe yriyo-
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JICHUE TI0J] CTaKaH Ha TOJOBUHY e¢ BhICOTh. CTakaH IOJKCH BXOJHUTH B yriiyOsicHHE Oe3 3a30pa.
CrakaH C COJISIHBIM PAaCTBOPOM Ha CIICIIAHHOW BaMH MOJICTABKE MOMECTUTE B MOPO3HIBHYIO KaMepy
XOJIOAWIIbHIKA. Yepe3 Kax Iplii 4ac CMOTPHTE, Kakasi 4acTh BOJbI 3aMep3ia. Koraa 3amMep3HeT npu-
MEpHO OJlHAa TPETh pacTBOpa (Jieq OyIeT BBEpPXY), BBIHBTE CTAKaH M3 MOPO3HIBHON KaMepbl. AKKY-
paTHO BBIHBTE JICJ U MOJIOKUTE €r0 B TapeIIKy, IMOJ0KIUTEe IPUMEPHO 5 MUHYT, TOKa JIe]] CJIerKa
noaraer. Crneiite 00pa3oBaBIIYIOCS BOJY, IMO-
Clie 4Yero TOJIOKHUTE JieJl B MyCTOM CTakaH U
MOJIOXKIUTE, MOKAa OH IMOJHOCTBIO PacTaeT U
Harpeercs [0 KOMHATHOH TeMIlepaTyphl.
CpaBHUTE Tenephb COJCHOCTh OCTaBJICHHOTO B
OaHKe COJITHOTO pacTBOpa W BOABI, 00pa3o-

BaBIIIelics n30 Japaa. CraenaiTe BBIBOI U OIH-

HINTE €10.

DxcnepuMeHT 2: B mon-nutpoByro 6aHKY BOJbI KAITHUTE HECKOJIBKO Karlejb YepPHON TYIIH U
XOpomuio nepemeniaiite Boay. Haneiite yactp 3arps3HeHHON BOJABI B IJIACTUKOBBIA cTakaH. OcTaB-
mrasicst B 0aHKe BOJla MOHAJO0UTCS B KOHIIE OMbITa. BBIpexkbTe B MOPOJIOHOBOM I'yOKe yriryOieHue
O] CTAaKaH Ha MOJIOBUHY €€ BbICOThL. CTakaH J0JKEH BXOJUTh B yrioyosenue 0e3 3a3opa. CtakaH ¢
3arpsI3HEHHOM BOJOW Ha CHIEJIAHHOM BaMHM I1OJICTABKE IMOMECTUTE B MOPO3HIIBHYIO KaMepy XOJo-
IuiabHUKa. Uepes KaKaplil yac CMOTPUTE, Kakasi 4acTh BOJIbI 3aMepaiia. Korga 3aMep3HeT npuMepHo
OJlIHa TPeTh pacTBopa (Jex OyneT cBepXy), BBIHBTE CTaKaH M3 MOPO3UJIILHOW Kamepbl. AKKYpaTHO
BBIHBTE JI€/l U MOJIOKUTE €ro Ha Tapenky. CrenaiTe BBIBOJ U 3alIUIIUTE €TO.

Bonpocul ona oocyymcoenusn:

— B 0ocHOBY KakuX MPOMBIIUICHHBIX TEXHOJOTHI MOTYT OBITh TOJIOKEHBI OOHAPYKEHHBIC
BaMH SIBJICHUS?

— Kakue rnmo6anbHbIC Hp06JIeMLI MOKHO pCIIUThb C  HUCIOJB30BAHUCM 3TUX TEXHOJIOTHI?

Tema 4: Ixonozuueckue cucmemol
Texcmul 0nsa umenus:
Teker 1
HcekyccTBeHHBIE IKOCUCTEMbI
HckyccTBEHHBIE SKOCUCTEMBI — SKOCUCTEMBI, CO3JJaHHbIEC YeJIOBeKOM. [IpocTeimum nmpume-
POM TaKoOTo poja MOKET CIY>KUTh akBapuyM. B HeM HMeI0TCs pacTeHusi, OCYIIeCTBIsOMUEe GoTo-
CUHTE3, PHIOBI WIN JPYTHUe KUBOTHBIE, MUKPOOPTaHU3MBI, TIepepabaThIBAIOIINE MPOIYKThI KU3HE-

JIeATeIbHOCTH )KMBOTHBIX. HO akBapuyM He SIBIISIETCS CAMOCTOSATEIBHON YCTOMYMBOW CHUCTEMOM, T.
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K. OH HYXJIaeTCsl B MOCTYIUICHUH ONPEACICHHBIX BEIIECTB M3BHE, HAPUMEP, KOpMa Ui PbIO, U
BBIBE/ICHUS YaCTH MPOYKTOB IyTeM 3aMEHbBI WIH (DUITBTPALIUN BOJBIL.

OcHoBHbBIE 0COOEHHOCTH UCKYCCTBEHHBIX AKOCHCTEM:

1) BOJBIIMHCTBO MCKYCCTBEHHBIX KOCHCTEM SIBIISIOTCS TE€TEPOTPO(HBIMH, T.€. MOTPeOIs-
IOIIMMH OPTaHMYECKHUE BEIIECTBA (TOTOBYIO MUIILY) M3 BOJBI.

2) WcKycCTBEHHBIE YKOCUCTEMBl MMEIOT HE3aMKHYTBIA ITMKI 0OMEHA BEIIECTB M DHECPIHH.
YacTp NUIIEBBIX LENOYEK B TAKUX HKOCHCTEMAxX pa3pylIaeTcs, U, KaK CIIEJCTBUE, YEIOBEK CTaHO-
BUTCSI 3BE€HOM IKOCHCTEMbI, 00ecrieurBas ycTpaHeHHe POAYKTOB pacnaa, co3aaBasi KoM(popTHbIE
ycloBUs cyliecTBoBaHus. llenu nuTanus B akBapuymax KOPOTKHE M XapaKTEPHU3YIOTCS HaIHUYUEM
2-4-X 3BEHBEB.

3) VckycCTBEHHBIE SKOCUCTEMBI XapaKTEPU3YIOTCS BUAOBOM MaJIOYUCICHHOCThIO. [lelicTBU-
TEJbHO, YEIIOBEK B aKBaApUyME CO3/1a€T SKOCUCTEMY JUIsl 00eCIeUeHUs CYIIIECTBOBAHUS OJHOTO WIIH
HECKOJIbKUX BUJIOB PbIO U pacTeHUI.

HopMmanpHoe QyHKIMOHUpPOBAaHWE aKBapuymMa BO3MOXKHO JIMIIb B YCIOBHSX PaBHOBECHOTO
COCTOSTHUSI OMOJIOTUYECKOW CHCTEMbI TPU ONTHUMAIBHBIX IapamMeTpax cpelsl. B CTaHOBICHUH U
MOJJCP>)KaHUU PABHOBECHS MPUHUMAIOT y4acTHE BCE BOJIHBIE OpPraHu3Mbl (pbIObI, aMmpuOUM, MOJ-
JIOCKU M Jp.), pacTeHusi (BBICIIME PACTEHHUS U BOJOPOCIH), OJHOKIETOUYHBIE MUKPOOPTaHU3MBI
(OakTepun, mpocreiiue). Maneiiiiee HapylieHHEe OanaHca B CUCTEME BEJIET K IMOTEPEe PAaBHOBECHS,
YTO BKJIFOYAET MEXAHMU3MBbI, HAIPABJICHHBIC HA CTAOMIM3AMI0 OMOCUCTeMBL. [Ipu HEBO3MOXKHOCTH
BOCCTAaHOBJICHHMsI OaaHca, akBapuyMHas OMocrucTeMa ruOHeT.

Bonpocw ona obcyrcoenun:

— KucnotHocts Boasl pH oka3biBaeT 0ombIloe BIUAHUE HAa OMOXUMHYECKHE U OHMOoruye-
CKH€ TIPOIECCHl U MMEET BaKHOE 3Hau€HUE B JKU3HM pbI0. B mporeccax ¢oTocuHTe3a, MpoTeKato-
IIMX Ha CBETY, PACTCHHS MOTPEOJISIIOT YIIIEKUCIBIN a3, 4To MoBkImaeT ypoBeHb pH. Houbto kuc-
JIOTHOCTb BOJIbI TOHMKAETCSI, UTO CBSA3aHO HE TOJBKO C OTCYTCTBUEM (DOTOCHHTE3A, HO U C BbIJIENE-
HueMm CO2 mipu IbIXaHUU pacTeHud. MHOTHE phIObI BroJHE 6€30071€3HEHHO MEePEHOCAT OTKIOHEHUS
KHCIIOTHOCTH BOJIBI OT HEUTpanbHOro nokasarens (pH= 7-8). 3To o0bscHAETCS TEM, UTO OpraHU3M
UMeeT LEeNbId pall CUCTEM, CcrilakuBarolux kojiebanus pH. OnHako pe3skoe W3MEHEHHE KUCIOTHO-
CTH BOJBI MOXKET CTaTh MpUUMHOMN TrOenu poId. [louemy?

Mesxay KakMMH OOMTaTeNsMH aKBapHyMa MOJKET BOSHHKHYTh KOHKYPEHIHA'): BHIaMH CO
CXOJHBIMU MOTPEOHOCTSIMH, BUJIAMU, U3BJICKAIONIMMH TOJIb3Y U3 CBS3H APYT C APYTrOM, XHUIIIHHUKA-
MU ¥ J)KEPTBaMH, ITapa3uTaMH B X035ieBaMU?

3aoanus:

8 KomcypeHum; — OTO B3aMMOOTHOUICHUA aKTUBHOT'O COPEBHOBAHUA MEKITY 0co0saMu OJHOTO WJIN Pa3HbIX BUIOB CO
CXOJHBIMH HOTpeGHOCTﬂMH 3a CPpEACTBA CYHICCTBOBAHUA U YCIOBUA PA3SMHOXKCHUSA.
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1.AxBapuyMmHbIE pacTEeHUs pa3pacTarOTCs HaJ BOAOW WIM IUIABAlOT HA MOBEPXHOCTHU, TIE

OCBCIICHUEC 0oJlee HHTCHCHBHO U TAC OHU JOIIOJHUTCIIBHO IMOJIYYaroT yFJIeKPICHBIfI ra3 mu3 aTMOC(l)e-

pbl. B mpotiecce ¢hoTocuHTe3a MOJIEKYIBI XJIOpOGHILIa paCTEHUI CTAaHOBATCS HanboIee aKTUBHBIMU

IIpU OCBEIICHUU (OTOHAMH C JJIMHON BOJHBI M3 uHTepBaia ot 600 mo 700 HaHOMETpPOB (00JIACTH

OpaHXEBOTO0 M KPacHOTO IBeTa). ITO HamOoJee BaXHBIA CBETOBOH JTUANa30H JJII HHTCHCHBHOTO

pOCTa TUCTHEB U OCEBBIX OPraHOB pacTeHuid. Ha pucyHke npuBeaeHsl rpaduku 3aBUCUMOCTH OTHO-

CHUTEIIbHOM MHTCHCHUBHOCTH CBETa OT TOJIINUHBI CJIOSA BOABI B aKBAPUYMC U U3JIYUCHUSA pPa3HBIX

LIBETOB.

Blus

(] a1 a2 B3 b4 48 a4
Depth of Watar [m)

Green
Purple
Yellow

Cirange

TT——Red

6y o8 a3 1

I/ICHOHLSYH OTH JaHHBIC, O6’LHCHI/ITC, IMo4YeMy paCTC€HU:A, KOTOPLIC BO BPEMs CBOCT'O KU3HCH-

HOr'0 HyKJja IMOCTOAHHO IOTPY’KCHBI B BOAY Ha AOCTATOYHYIO FJ'IY6I/IHy, JaCTO HCIBITBIBAIOT HE-

XBaTKy AUOKCHIA YIjI€poaa WM HCAOCTATOK OCBCUICHHA, U HC MOI'YT HOCTHIHYTb HCO6XOI{I/IMOFO

ypOBHsI (HOTOCHHTE3A.

2. JIns HOpMabHOTO (DYHKIIMOHMPOBAHUS aKBapuymMa HEOOXOIUM KOHTpOJb ypoBHs pH.

[lepeuncnure BO3MOXKHBIE CIIOCOOBI U3MEPEHUS YPOBHSI KUCIOTHOCTU BOJIbl. [IpoBeanuTte mouck B

PA3IMYHBIX HCTOYHHKAX I/IH(l)OpMaIII/II/I O MPUPOAHBIX HHAMUKATOPAX YPOBHSA KHUCIOTHOCTHU BO/BI.

OI_ICHI/ITG BO3MOXHOCTDb UX HUCIIOJIb30BAHUA B dKBApUYMaAX.

Texer 2

Jnist 0ObsSICHEHUS BRIMUPAHHSI TUHO3aBPOB, KOTOPOE MPOU30IILI0 IPUMEPHO 65 MHJUTHOHOB

JICT Ha3an, ObLIH BBIJIBUHYTBI IBC 'MIIOTE3bI:

I'mnore3a A (CTOIKHOBEHHE C ACTEPOUAOM)

I'mnore3a B (u3Bep:keHUs BYJIKAHOB)

JluHO3aBphI HCUe3u, IOTOMY UTO FpoMaj-
HBIN acTEpOu] CTOJIKHYICS ¢ 3emiiel. B pe-
3yJIbTaTe CTOJIKHOBEHUS HAYAIMCh MOXKAPhI U
BBIOPOCHI O0JIAKOB MBUIHA U CaXH. 3aTeM I10-
CJIeI0BaJl JJINTEIbHBIN TIEPUOT TEMHOTBHI, KO-
TOPBIH MPHUBEN K TOMY, YTO CYIIIECTBOBAHUE
pacTeHHH CTaJI0 MPAKTUYECKH HEBO3MOXK-
HBIM.

JIMHO3aBphI UCYE3NIN TOTOMY, YTO MPOU30-
IO MHOTO CHUJIbHBIX U3BEPKEHHI BYJIKAHOB.
B pe3ynbTare n3Bep:KeHU HAYaIUCh MOXKa-
PBL, ¥ BBIOPOCKHI 00JIAKOB MBLTH U CAXKU. 3aTEM
MOCIEA0BaN JJIUTEIbHBINA IEPUOJ TEMHOTHI,
KOTOPBIN MPUBET K TOMY, YTO CYIIECTBOBA-
HUE PAaCTEHUM CTaJO MPAKTUYECKH HEBO3-
MOKHBIM
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Y4eHsle, TPOBOAS UCCICIOBAHMS MO ATHM JABYM TUIIOTE3aM, OOHAPYKUIH TPU CIICTY-

romux axra:

daxr 1

dakr 2

daxkr 3

Ot ynapa acteponsa
0K0JI0 65 MUJUIHO-
HOB JIeT Ha3aJ BOIu-
31 Mexuko o6pazo-
BaJICSI OTPOMHBIN
Kparep.

B ropusix nopojax, o0pa3zoBaBIIMXCS

65 MIWIITHOHOB JIeT Ha3a]], OYCHb BHICOKUI
YpOBEHb COJIEpKaHUs UPUIIUS. DIEMEHT
HUPUINI PEJIKO BCTPEUYAETCs Ha TOBEPXHO-
CTH 3eMJIH, HO B TO K€ BpeMs HAXOIUTCS
HIKE TOBEPXHOCTU 3€MIIH, B €€ MAHTHUU.
Taxke ero HaXoJAT B acTepOUJIaxX.

OkoJ10 65 MUJUIMOHOB JIET
Ha3aj 00pa30BaIKCH CIIOU
CaXXu. DTHU CJIOU
oOHapyXwim Ha 3eMJIe B
pa3nbix MecTax. Caxa
obpa3zyercs, Koria ropst
jeca.

Bonpocwut ona oocyscoenun:

Kakyro u3 runore3 MOATBEP)KIACT KaxAbli U3 3THX Tpex (aktoB? OOBemute «A»

(CronkHoBenue ¢ acrepousnom), «By» (M3Bepkenus BynkanoB) wim «O06e» (00e TUoressl) B

Kak70i cTpoke. OOOCHYITE CBOIO MO3UIUIO, UCTIOIB3Ys MPU HEOOXOIUMOCTH UH(POPMALIHIO

U3 Ipyrux UCTOYHHUKOB

dakrt
A B |1. O6pa3oBanue kpatepa
A B 2. Upuauii B ropHbIX nopojax
A B [.Caou caxu
3aoanus:

1. Tak xak QUHO3aBPHI BBIMEPIHU, UX MOXKHO OOHApYKUTh TOJBKO B BUJIE HCKONAEMbBIX

OCTaTKOB. BCprI HJIKM HEBCPHBI CICAYIOIIUC YTBCPIKIACHUS 00 MCKOMaeMbIX OCTaTKax? O6BCI[I/ITC

«BepHoe» nin «HeBepHoe» HAIIpOTUB KAXJA0I'0 YTBCPIKACHU.

YTBepxKaeHus

BepHoe uiin HeBepHoOe

beimu HalMaeHB OCTaTKHU MCKOTIAEMBIX paCTeHHﬁ, KOTOPBIC KHUJINU IO
BbIMUpaHUA TUWHO3aBPOB

Bepnoe / Hesepnoe

MOo>XHO HaMTH UCKOITaeMbI€ OCTaTKU BUI0OB, KOTOPLIC )KUBYT B
HAaCTOSIICEC BPEM

Bepnoe / Hesepnoe

[Ipouiecc popmupoBanus Ha 3eMile HCKOMIAEMBIX OCTATKOB B
HacTOsIIIee BpeMs HE TIPOUCXOIUT

Bepnoe / Hesepnoe

2. YToOBI MOTy4nTh O0JIee TOYHOE MPECTABICHHE O CPee OOUTAHUS U DKOJIOTHH 3eMJITH B

MMponuIoM, reoJioru u3y4arOT TOPHBIC ITOPOABI U UCKOIMACMbBIC OCTATKHU. HCKOTOpLIC N3 BO3MOXKHBIX

HaXOJOK YUCHBIX U CACIIAHHBIX UMU BbBIBOAOB ITPUBCIACHBI HUKC B Ta6J'II/II_IC.

Crnenyer nu KaXXIblid BBIBOJ U3 COOTBETCTBYIOIIUX HAXOJOK?

Haxonkn

Mo2xHO J14 caeaTh cileAyliuue BbIBOAbI?

Ha/Het?

B ocagouHbIX nopoJaax npu-

OpEKHBIX 30H HAWJICHBI OTIIC-

YaTKU CJICOO0B PA3HBIX BUIAOB

Korna-To Ha 3TO TEpPUTOPUHU KWK Pa3HbIE BU-
JIbl TUHO3aBPOB

Ha/Her
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JTMHO3aBpOB
Ha tepputopun 661 00Ha- | B mpomuutom Ha 3T0ii Tepputopun npoxonmna uH- | Jla/ Her
pyKeHbl He()Th U KAMEHHBI | TECHCUBHAsI BYJIKAHUYECKasl IeATEIbHOCTh

yroJib

Ha Bepmmnax ropsoii cucre- | ['opbl BO3HUKIIM B pe3yibTaTe MoaHATHs 1Ha Mo- | Jla/ Hert
MbI HaliJIEHbl OKaMEHEIIbIE Psi, BBI3BAHHOI'O JBMKEHUSMH IIJIUT 36MHOM KOPbI

OCTaTKH

Tema 5: Hacneocmeennocmo 0uoio2uyueckux 00veKmoe
Texcmot 012 umenusn.

Texer 1

I'ennast Moaudukanus pacTeHuii

I'enetruecku MoauduuupoBanubiii opranu3m (I'MO) — opranusM, reHOTHII KOTOPOIro ObLI
HMCKYCCTBEHHO H3MEHEH NpPU MOMOLIM METOJOB T€HHOM HWHXKEHEPHH. DTO ONPENENICHUE MOXKET
MPUMEHSTBCS I PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB. [ 'eHeTnveckass MoaupuKanus oTiv-
YaeTcs LeJICHANPaBJICHHBIM U3MEHEHUEM T'€HOTHUIIA OpraHu3Ma B OTJIMYKE OT CIIy4ailHOTO, Xapak-
TEPHOTO ISl €CTECTBEHHOI'0 M UCKYCCTBEHHOIO MYTAl[MOHHOTO Iporuecca. OCHOBHBIM BUJIOM I'€He-
THYECKOH MOAM(UKAIIMKM B HACTOSAIIEE BPEMS SBIISCTCS MCIIOIb30BAHUE TPAHCTCHOB JIJISI CO3JaHUS
TPAHCTCHHBIX OPraHu3MoB. TpaHCreHe3 — 3TO MPOIECC BBEICHUS YETIOBEKOM JIMOO MPHUPOAON Uy-
JKEpPOJIHOTO T€Ha, Ha3bIBAEMOT'O TPAHCTEHOM, B UBOW opranu3Mm. [Ipu 3TOM opraHusM mosiydaer
CBOMCTBA, KOTOPbIE OH MOJKET IIepeaBaTh NOTOMCTBY.

B cenbckom xo3siicTBe M nuieBoi nmpomsiiuieHHOCTH o ['MO noapa3ymeBaroTcs TOJIbKO
OpraHuU3Mbl, MOAU(GUIIMPOBAHHBIE BHECEHHEM B UX T€HOM OJHOTO WJIM HECKOJbKHX TPAHCTECHOB.
['eHHast MHXKEHEPHS UCIOJIB3YETCs IJIsi CO3/IaHUSI HOBBIX COPTOB pPacTeHUH, YCTOMYMBBIX K HeOJa-
TOMPUSTHBIM YCIOBUSIM CPEIbl U BPEIUTENIM, 00JaIal0IIUX JIYYIIUMH POCTOBBIMU U BKYCOBBIMU
KauecTBamH. 3a nepuof ¢ 1996 roga nmo 2013 roxa miomanu, 3aHsTbie O BO3/I€TIbIBAHUE TEHETH-
YeCcKU MOJIU(ULMPOBAHHBIX pacTeHul, yBennunauch B 100 pa3 u coctaBuiu B mupe Oosiee 170 miH
ra.

[Iporiecc cuHTE3a TEHOB B HACTOSIEE BpeMs pa3pabOTaH OYEHb XOPOIIO U JlaXe B 3HAYH-
TeIbHOU CcTereHu aBToMaTu3upoBaH. CyIIeCTBYIOT CeMalbHBIE anmapaTsl, cHaOkEéHHbIe OBM, B
MaMATH KOTOPBIX 3aKJIJIbIBAIOT MPOTPAMMbI CHHTE3a PA3IMYHBIX HYKJICOTHIHBIX MOCIEA0BATEIb-
HoCcTeil. UTOOBI BCTPOHUTH T€H B BEKTOP, MCIOIB3YIOT (PEPMEHTHI — PECTPUKTa3bl U Jaurasel. C mo-
MOIIbIO PECTPUKTA3 T€H U BEKTOP MOXHO pa3pe3arh Ha Kycoukd. C MOMONIBIO JINTa3 TaKhe Kycoy-
KH MOXKHO «CKJIEUBAThY», COCTUHATh B MHOW KOMOWHAIIMU, KOHCTPYUPYS HOBBIM T€H WIN 3aKI0Yast
ero B BekTop. [lomynsspHbIME METOaMU BBEJCHHSI BEKTOpA B KJIETKY PAaCTEHUM SIBIISETCS WCIIONb-

30BaHUE OCOOBIX MOYBEHHBIX OAaKTEPHUM MM T€HHON MYyLIKH.
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TexHuka BBeIeHUS T€HOB B OakTepuu Obula pazpaboTaHa MMOCIE OTKPHITHS SBJICHUS OaKTe-
pHaIbHOM TpaHchopMauuu. B 0CHOBE 3TOTo SBJICHUS JISKUT IPUMUTHBHBIN IOJIOBOM MpoLecc, Ko-
TOPBIN Y OAKTEpUil COMPOBOXKAAETCS OOMEHOM HeOOIbIUMHU (pparmMeHTamMu HexpomocomHon JTHK,
wiazMugamu. [lna3mMuHble TEXHOJIOT MM JIETTIM B OCHOBY BBEJICHHUS UCKYCCTBEHHBIX I'€HOB B OaKTe-
pHAJIbHBIE KJIETKHU.

B nHacrosimee Bpems ClieUaTMCTaMU TOJTYY€Hbl Hay4HbIE JaHHbIE 00 OTCYTCTBHH IOBBI-
IIEHHOW OMACHOCTH MPOAYKTOB M3 TEHETHYECKH MOAU(DUIIMPOBAHHBIX OPTaHU3MOB B CPAaBHEHUU C
IIPOAYKTaMH, MOJIyYEHHBIMH M3 OPraHU3MOB, BBIBEJCHHBIX TPaJULUOHHBIMU MeTOAaMH. ['J1aBHBIN
BBIBO/JI, BbITEKarONMil 3 ycunuit 6onee uem 130 HaydHO-HMCCIIEOBATEIBCKUX MPOEKTOB, OXBAThI-
BAIONIMX 25 JIET UCCIEN0BaHUN U MPOBENEHHBIX ¢ yyacTueM Oosiee ueM 500 HE3aBHCHUMBIX HCCIIe-
JIOBATEJIbCKUX TPYIII, COCTOUT B TOM, YTO OMOTEXHOJIOTHH U, B yacTHOCTH, [ MO Kak TakoBbI€ HE
OoJiee onacHbl, YeM, HallpuMep, TPaJIUIIMOHHbIE TEXHOJIOTUU CEJICKIIUY PAaCTEeHUI.

Bonpocul ona oocyscoenusn:

— UYro u3yyaer reHHas UHXXEHEPHs, B OTIINUUE OT KICTOYHOM?

— I'nme 1 Kak npUMeHseTCs HCKYCCTBEHHBIN MyTareHes?

— HccnenoBanusi, CBI3aHHBIE C TIEPECATKON TeHa OaKTepuid, CIOCOOCTBYIOMIETO YCBOCHHIO
a30Ta U3 aTMOC(EPHOrO BO3/lyXa, B FEHOTUII 3J1aKOB, IPOBOJATCS B 00JaCTH MUKPOOHOIOT H1UECKO-
ro CUHTE3a, T€HHOM MJIM KJIETOYHOIN MHXEHEPHUH, a MOKET ObITh B OMOXUMMHU?

— I'me u xorna Bel CMOKETE IPUMEHUTD ATH 3HAHUS?

Texer 2

MyTanuu

OCHOBHOE CBOMCTBO I'€HOB 3aKJIIOYaeTCd B TOYHOM CaMOKONMPOBAHUH, Onaroaaps 4emy u
IIPOUCXOIUT HACJIEICTBEHHAs Iepefada MHOXKECTBA MPU3HAKOB OT poaurenei k aersm. OpHako,
3TO CBOMCTBO 3TO HE SIBJIIETCS aOCOMIOTHBIM. ['eHbl 00J1afaoT eme U CocOOHOCThIO U3MEHSThCHS,
npuoOpeTaTh HOBbIE CBOMCTBA. Takue W3MEHEHNs T€HOB Ha3bIBAIOTCS MyTalMsIMU. MyTalu TeHOB
CO3/al0T M3MEHYMBOCTh, HEOOXOJMMYIO JJISi HBOJIIOLIMM XKUBOM Marepuu, MHOroodOpasus ¢opm
AKHU3HU. MyTaluy BO3HUKAIOT B JIIOOBIX KJIETKaX OpraHu3Ma, HO IepelaBaThCsl HOTOMCTBY MOTYT
TOJIBKO T'€HBI MOJIOBBIX KJIETOK.

[IprunHBI MyTanui 3aKJIFOYAIOTCS B TOM, YTO MHOTHE ()aKTOPbI BHEUIHEH cpesibl, C KOTOPbI-
MU Ha MPOTSHKEHUU >KM3HHU B3aMMOJIEUCTBYET Ka)KIblii OpraHu3M, MOTYT HapyllaTh CTPOTYIO YIO-
PSIOUYEHHOCTh MpOIlecca CaMOBOCIIPOM3BEICHUS T€HOB, XpPOMOCOM B LIEJIOM, NPUBOJIUTH K OLINO-
KaM B HacJeJ0BaHUU. B skcreprMeHTax ycTaHOBJIEHbI ClIEAYIOIHEe (PAaKTOpPbI, BHI3BIBAIOIINE MYyTa-
LMY HOHU3UPYIOLIee U3TydyeHUe, XMMUUECKHE BEIIeCTBa U BbICOKas TemrnepaTypa. O4eBHIHO, YTO

Bce ATH (PaKTOPHI UMEIOTCSA U B €CTECTBEHHOH cpefie oOMTaHUs 4eloBeKa (HampuMep, eCTeCTBEH-
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HBIH (OH paaMalii, KOCMUYECKOTO M3JIydyeHHs). MyTaluu CyIIECTBOBAIM BCErJa KakK BIIOJIHE
00BIYHOE MPUPOIHOE SIBJICHUE.

Byayuu B cBoeli cyTu ommOKaMu B Iepejadye reHeTHYeCKOro Marepualia, MyTallud HOCSAT
CIIy4aifHbIN M HEHAINPaBJICHHBIN XapakTep, TO €CTh MOTYT OBITh KaK MOJIE3HBIMH, TaK U BPEAHBIMU U
OTHOCHUTEJIBHO HEUTPAJIBHBIMU JUIsl OPraHU3Ma.

ITone3nbie MyTanuyu 3aKpeIUIIOTCA B XOJ€ BOJIOLMHM U COCTABIISIOT OCHOBY IPOTPECCUB-
HOTO Pa3BUTHSA KHU3HHU Ha 3eMile, a BpEIHbIC, CHIDKAIOIINE KU3HECTIOCOOHOCTD, SBIIOTCA KaK Obl
oOpatHoO# cropoHOi Menanu. OHH JieaT B OCHOBE HACJIEJCTBEHHBIX 0OJIE3HEH BO BCEM MX MHOIO-
obpazum.

MyTtanuu Aenarcs Ha €CTECTBEHHBIE U UICKYCCTBEHHBIE. ECTECTBEHHBIE MyTAallUM BO3ZHUKAIOT
HEMPOU3BOJIBHO, @ HICKYCCTBEHHBIE - TIPU BO3ACHCTBUU Ha OPTaHU3M PA3JIMYHBIX MYTareHHBIX (hak-
TOPOB PUCKA.

Paznuyaror:

1) ['eHOMHBIC MyTallMU — 3TO MYTAllUU KIETOK, B PE3yJIbTaTe KOTOPBIX U3MEHSCTCS YUCIIO
XPOMOCOM, 4TO BEIET K BOSHUKHOBEHUIO U3MEHEHHUI B FT€HOME KJIETKH. | €eHOMHBIE MyTalMK CBA3a-
HbI C U3MEHEHUEM YHUCJIa XPOMOCOM B KIIETKE.

2) XpOMOCOMHBIE MYyTallMM — 3TO MYTAalluu, MPU KOTOPBIX MPOHUCXOTUT MEpecTporKa
CTPYKTYPbI OT/AEIBHBIX XPOMOCOM, B PE3yJIbTaTe Yero HaOJIIOJAI0TCS MOTEPs UM YABOEHUE YacTH
TEHETUYECKOTO MaTepHalla XpOMOCOMBI B KJIIETKE, H3MEHEHHE OPUEHTALlUA CETMEHTOB XPOMOCOM B
OTJEJIbHBIX XPOMOCOMaX, a TAK)Ke MEPEHOC YaCTH M'€HETUYECKOI0 MaTepHraia ¢ OJHON XPOMOCOMBI
Ha JIpYyTyIo.

XPpOMOCOMHBIE MYTAIlIUU CBSI3aHbI C U3MEHEHHEM XPOMOCOMBI, 0OMEHOM y4acTKOB HETOMO-
JIOTUYHBIX XPOMOCOM.

3) 'enHble MyTaluu — 3TO MYTallUM, IPU KOTOPBIX WIET U3MEHEHHUE OJHON MJIM HECKOJb-
KHX pa3JIMYHBIX YacTel reHa B KJIeTKe. | eHHble MyTalluy OXBaThIBAIOT OJIMH T'€H U O€J0K, KOTOPbIii
KoJaupyercs 3TUM reHomM. Ha reHHOM ypoBHE M3MeHeHMs nepBu4Hou cTpykTyphl JTHK reHos mog
JefiCTBHEM MyTalluii MEHEe 3HAUUTEIbHBI, YEM IPU XPOMOCOMHBIX MYTalIMSIX, OAHAKO T€HHBIE MY-
TallMM BCTpedaroTcsi Oojiee yacTo. B pe3ynbpTare reHHbIX MyTalMi IPOMCXOIAT 3aMEHbl U BCTaBKU
OJIHOTO WJIM HECKOJIBKMX HYKJIEOTHJIOB, NYIUIMKALIMA U UHBEPCUH PA3IMUHBIX YacTel reHa.

PeanpHass wactora MyTamui Ui OTAENBHBIX I'€HOB YEJIOBEKA COCTABIISIET B CPEAHEM OT
1:105 no 1:108. 310 3HAUUT, YTO MPUMEPHO OJHA U3 MUJUIMOHA MOJOBBIX KJIETOK B KaKJIOM MOKO-
JIEHUM HECET HOBYIO MyTanuio. OfHaKabl BOSHUKHYB, Ta WJINM WHAs HOBAas MyTalUsl MOKET 3aTeM
NIEpPEaBaThCs B MIOCIEAYIOIINE TOKOJIEHHUS, TO €CTh 3aKPEIIATHCS MEXAHU3MOM HACJEeI0BaHUsl, 110-
CKOJIbKY OOpaTHbIE€ MYyTalll{, BO3BPAILAIOLINE I'€H B UICXOAHOE COCTOSHUE, CTOJb K€ PEIKH.

3aoanusa:
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1.YcTaHoBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKOM MYTallUU U €€ TUIIOM:

XAPAKTEPUCTHUKA TUII MYTALIUN

A) BKIIFOUCHHE JIBYX JIMIITHUX HYKJICOTHI0B B Mojiekyiy JJHK 1) xpoMocomHas
b) kpaTHOE yBennyeHue Ynciia XpOMOCOM B KJIETKE
B) mapymienue mnocieqoBaTeNbHOCTH AMUHOKUCIOT B MOJIEKYse | 2) FeHHas
Oenka
I') moBopoT ydactka xpomocoMbl Ha 180 rpamycos 3) reHoMHas
/1) ymeHbllIeHnE YncIa XpOMOCOM B COMAaTUUYECKOM KIIETKE
E) oOMeH yuacTkaMy HEroMOJIOTUYHBIX XPOMOCOM

2. B oqHOoM U3 nipeyioxkeHui Teketa « MyTanumy HaluTe OmMOKY U UCIIPaBbTE ee:

a. MyranuoHHass U3MEHYMBOCTh — OJIMH U3 CIIOCOOOB YBEIMYCHHS TEHETUYECKOTO Pa3HO-
o0pa3us NOIMYJISLHH.

0. [eHHBIMU HA3BIBAIOT MYTAIlUH, CBS3aHHBIC C M3MCHCHHEM HYKICOTHIHOW IMOCIEIO0Ba-
TEJTBLHOCTH OJIHOTO KOHKPETHOI'O I'eHa.

B. B TedeHue XM3HU B KJIETKAX YeJIOBEKa MPOMCXOAUT MHOXKECTBO MYTAIlHii, OJJHAKO OOJIb-
IIMHCTBO U3 HUX HE MEPEIat0TCs TOTOMKAaM.

r. IToromkam MOTr'YyT NC€PEAATbCA TOJBKO MYTallUH, IMMPOUCXOAAIINE B COMATUYCCKUX KIICT-

Kax.

3. Haiinure ommoOKu B IpuBEAEHHOM TEKCTE.

a. Myranusamu Ha3bIBarOTCS HACIEICTBEHHBIE U3MEHEHUS B MoJiekysax PHK.

0. EcTh MHOTO pa3HBIX BUIOB MyTalllii — TeHHBIC, XPOMOCOMHEIC, KOMOWHATUBHBIC, TEHOM-
HbBIC.

B. Myranus, BO3HHMKIIAA B OJHOW M3 COMATHYECKUX KJIETOK, MOXET WU3MEHUTH HACIEH-
CTBEHHBIE MPU3HAKKA CAMOM ITOU KJIETKU M T€X YacTe opraHmu3ma, KOTOpbIe 00pa3yroTcs u3 eé€ mo-
TOMKOB.

r. Myrauuu, NpouCcXoAsAIIue B IOJOBBIX KIETKaX, U3MEHSIOT TOJBKO T€HOMBI [IOTOMKOB.

. MyTanuu BbI3BIBAKOTCS MyTareHaMu, CpeId KOTOPBIX, HAIIPUMED, PAAUOAKTUBHOE U3I1Y-
YCHUC, BO3)1€f/iCTBPIC XUMHYCCKUX MPErapaToB U Ap.

e. HeGonpmroe ynciio myTaruii oka3pIBaeTCs MOJIE3HBIM JIJI OPTaHHU3MOB.

Tema 6: 300posve uenoseka
Texcmol 012 umenus:
Texcer 1
HccnenoBatenu yCTaHOBHIIM, YTO Y CTYIEHTOB, KOTOPBIE CIYIIANU MY3bIKY B HAYITHHKAX
OoJee IByX 4acoB B JICHb U MOCEIIAIH IUCKOTEKU XOTs OBl OJIMH pa3 B HEJEII0, CIIyXOBasi UyBCTBU-

TeIbHOCTh CHMKaNach B cpeaHeM Ha 10 neruben. OcoOeHHO y HUX YXYAIIAIOCh BOCIPUSTHE 3BY-
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KOB ¢ yacToTamu oT 3 1o 6 kl'u. JIrogu Moryt ciblmate 3Bykd B auanasone yactoT ot 20 I'rg (0,02
k[') 7o 15 k', 1 MBI HanboJIee BOCHIPUUMYHUBEI K 3ByKaMm ¢ yactoramu oT 1 1o 6 kI, «JTtu ua-
CTOTBI )KM3HEHHO Ba)KHBI, IOTOMY YTO OHHU JIENAIOT peyb MOHATHOI», - TOBOPUT mpodeccop Pou-
Xoy, U3y4aroniui cIyXoBble MEXaHU3MBI.

VYium 4YenoBeka MOTYT OINpPEASNIUTh HAIllpaBleHHE, OTKYAa MPUXOAUT 3BYK. UTOOBI mydine
HOHATH 3TO sIBIIEHHE, podeccop X0y u3ydaeT 0COOEHHOCTH BOCHPUATHS 3ByKa MAJICHBKUMU MY-
xamu, Ormiaochracea. 9Tu MyXu OTKJIaJIbIBalOT CBOM fHIla HA cBEepukax. «CBEpUYKH MPOU3BOISAT
3BYKH € yacToTaMmu oT 2 70 7 kK['1, U MyXu TOUHO HACTPOEHBI HA BOCIPUATHE ITHX 3BYKOBY, - TOBO-
put Xoy. «/l71s MyXxu HEIOCTaTOYHO MPOCTO CKazaTh: «Ara, CBEpUYOK rae-To 31ech». OHa J0KHA
HAMTH B OKpY’KAIOIIEM IMPOCTPAHCTBE OJHOIO HEBHIMMOTO CBepukay». B cBoell mabopatopuu Xoy
MOCTPOMJI CIICIUATIBHYIO KJIETKY C AMHAMUKAMH Ha KOHIIAX, U3 KOTOPBIX MOTYT pa3/aBaThCs TPEJIU
cBepukoB. OH HaOIIOJAET 3a MOBEACHUEM MYX, KOT/Ia pa3/1aloTCs 3BYKH U3 IMHAMUKOB.

Bonpocul ona oocyscoenusn:

— B crpokax 3 u 4 roBoputrcs 0 TOM, 4TO HauOOIbIIee YXYALIEHUE CIyXa Y CTYIACHTOB
HaOmoaeTcs B quana3one ot 3 g0 6 kl'm. [Touemy yxynmenue ciiyxa, OCOOCHHO B 3TOM JHaIia-
30HE, MOXKET OBITH TPOOIIEMOIL?

— B crpokax 9-10 ommcan sxcniepumenT mpodeccopa Xoy. Kakyro OCHOBHYIO IeJIb CTaBHII
npodeccop Xoy, HaOMroas 3a MOBEJCHUEM ITUX MYX?

Texer 2
Busur k Bpauy

«3apaBcTBYiiTe, noKkTOp. S mpuien k Bam, moToMy 4TO sl CHIIBHO KalUIsto. Sl Kanuiso yxe
YeThIpe JIHSA, U C KaXKJbIM JTHEM Kalllelb YCHJIUBaeTcs. S MpUHsUT aHTUOMOTUKY, HO OHM MHE He T10-
MOTJIN.

«Bbl paBUIIBHO caenany, YTo NpUluid Ko MHE. OIHaKO Bbl HEMPABWIBHO MOCTYIWIH, YTO
HOMBITAINCH CAMU ce0s JICUUTh: aHTUOMOTUKY HUKOTJa HeNb3s IPUHUMATh 0e3 Ha3HAaueHMs Bpaya.
51 Bo3pMy y Bac npo0y citoHbI € 3a/iHEl CTEHKH ropiia ¥ OTHPABIIIO €€ Ha aHaIu3. Takum oOpazom,
MBI CMO>KEM Y3HATh, C Y4EM UMEEM JIEJI0, U sI CMOTY Ha3HAYMTh BaM MOAXOAsILEe eueHue. B ocHOB-
HOM HMH(EKIHMH BHI3bIBAIOTCS OaKTepUsMH, BUpycaMU U rpubaMu. AHTUOMOTHK JIEHCTBYET Ha pas-
HbI€ BUJIbI OaKkTepHil U HA rprObl. AHTUOMOTUK HE paboTaeT MPOTHUB BUPYCOB.

Bonpocwi ona obcyrcoenun:

— [uasnor, npuBeeHHBINA BbILIE, TOBOPUT O TOM, YTO 3a00JIEBIIMI YEIOBEK Ui TOTO, YTO-
Obl M30aBUTHCS OT KallIsl, MPUHAJI aHTUOMOTUKM. Ha 4To M3 clieayromero HemocpeaCTBEHHO BO3-
JeMCTBYIOT aHTHOMOTUKHU: Ha Kallleslb, Ha 00J1b, Ha OaKTepUH UM HA BUPYCHI?

— Kakoii BBIBOJI MOXHO cJieNnaTh U3 JaHHOTO (akTa?

— I'me m xorna HeoOxoauMo OyIeT BCIIOMHHUTH M IIPUMEHHUTH 3TO 3HaHHE?
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3aoanue:
Aumubuocpamma cionvl nayuenma
AHTHOHOrpaMMa ObLi1a MoTy4eHa

KOJoHII MIKPOOPraHIsMOB ITyTeM TIOMEIEeHNs MUKPOOPTaHHU3MOB U3
CJIFOHBI TTAI[MeHTa B Yammky lletpu.
BbuH MCTIONTB30BaHEI MSITh AaHTUOMOTH-
koB — A, B, C, D u E. Cnyctst Tpu iHs
KOJIMYECTBO MUKPOOPTaHU3MOB BBIPOCIIO,
HO HE BOJIM3W aHTUOMOTHKA, KOTOPBIN MX

yOuBaer.

MoskeT 11 JOKTOp clienarh CIeaAyIoLIe

VyacToK, Ha KOTOPOM O0b1acTs.
Gonsine HeT comepiamas ~ BPIBOIBI U3 AHTHOUOTPAMMBI
y AHTHOHOTHK
MIKPOOPIaHI3MOB CITFOHBI TIAIINEHTa?
IIpaBU/IBHO JIM CIeJIaHbI CJIeYIOIHe BbIBO/bI, HCXOAS1 U3 JAHHBIX AHTH- Ja nimm Her
onorpammbi?

Hu oauH u3 aHTHOMOTHKOB HE MOXKET OBbITh 3((EKTUBHBIM NPOTUB MUKpoopra- |Jla/ Her
HU3MOB, HAlICHHBIX B TOpJIC MAI[EHTa

AHTHONOTUK A MOXeT ObITh 3()()eKTUBHBIM IPOTUB MUKPOOPTaHU3MOB, Ja/Her
HalICHHBIX B TOPJIC MAlUEHTA

AnTtonotruk C MoxeT ObITh 3 (PEKTUBHBIM TPOTHB MUKPOOPTAHU3MOB, Ha/Her
HallIeHHBIX B ropJie MalueHTa

Tema: 3emmuvle npoyeccol U UUKITbL

Texcm Ona umenus:

Atmocdepa — okeaH BO3ayxa M OCCIICHHBIM MPUPOIHBINA PeCypc A MOJAEPKaHUs KU3HU
Ha 3emie. K COXaJICHUIO, YCJIOBCUCCKaA NCATCIIbHOCTh, OCHOBaHHAsA Ha HAIlUOHAJIBHBIX W JIMYHBIX
WHTEpecax, HAHOCHUT BpeJ 3TOMY OOIIeMY pecypcy, YTO MPOSBISETCS B MCTOIEHHUH TOHKOTO 030-
HOBOTO CJI05, KOTOPBIN JEMCTBYET KaK 3alIUTHBINA IKpaH JIsl )KU3HU Ha 3eMIie.

MoJexysbl 030Ha COCTOSIT M3 TPEX aTOMOB KHCIIOPOJa B OTJIMYHE OT MOJIEKYJ KHCIOpO/a,
KOTOPBIC COCTOSIT U3 JIBYX aTOMOB KHCJIOpOJa. MOJIEKYyJIbl 030HA YPE3BBIYANHO PEIIKHE: UX MCHbB-
11e, 4YeM JEeCSITh Ha Kbl MIJLTHOH MOJIEKYJ Bo3ayxa. OHAKO Ha MPOTSHKEHUH TOYTH MIILIHAP-
Jia JIeT UX MPUCYTCTBHE B aTMOc(epe Urpalio PEIIAoIyl0 pOoJib B COXpaHEHUH KU3HU Ha 3emie. B
3aBUCHUMOCTH OT TOTO, TJI€ OH HaXOJUTCS, 030H MOXET WJIM 3alIHUILIATh, WM HAHOCUTh BpeJl JKU3HU
Ha 3emie. O30H B Tpornocdepe (Ha BeicoTe 10 10 KM Hag 3eMHOM MOBEPXHOCTHIO) — 3TO «ILIIOXOM»
030H, KOTOPBIF MOXET HAHECTH BPEJ TKaHIM JIETKUX U pacTeHussM. Ho Gonee 90 mporieHTOB 030Ha,

Haxojsmerocs B ctparocdepe (Ha Boicote oT 10 1o 40 KM HajJ 3eMHOM MOBEPXHOCTHIO), SIBISIETCS
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«XOpOIIKMM» 030HOM, KOTOPBIH, TOTJIOIIasi onacHoe yibTpaduoneroBoe usnydeHue CoOIHIA, BBI-
HOJIHSET TOJe3HYI0 paboTy. be3 3Toro mnosie3HOro 030HOBOTO CIOS JIIOIU ObLIH ObI OoJiee TOaBEP-
JKEHBI 3a00J1eBaHMsIM, BO3HUKAIOIIUM BCIIEACTBHE O0IydeHHs yabTpaduoaeToBbiMu Jydyamu ComH-
na. B mocnenHue mecATUIETHS KOJMYECTBO O30HA yMEHBIIMIOCh. B 1974 romy Obuta BhicKa3aHa
TUIIOTE3a, YTO MPUIUHOM 3TOro MoXkKeT ObITh (peoH (CFCs). [lo 1987 rona Hay4HbIe HCCIIEIOBAHUS
MPUYMHHO-CJICICTBEHHBIX CBSI3¢ HE JaBalld YOCIUTENbHBIX MOJITBEPKICHUN O MPUIACTHOCTH
bpeoHoB Kk paspymieHuio o30Ha. OqHako B ceHTsI0pe 1987 roma opuimaisHbie MpeaCcTaBUTEIN Pas3-
HBIX CTpaH BcTpeTminch B Monpeaine (Kanana) u JoroBopuinch BBECTH CTPOTHE OIPAaHUYECHUS HA
ucnonb3zoBanue ppeonoB CFCs.

Bonpocul ona obcysymcoenusn:

O30H Taxxe o0pasyeTcst BO BpeMs rpo3bl. OH cO3AaeT TUIIMYHBINA 3amax mocie rpo3sl. Mc-
MOJIb3Yysl TEPMUHBI, IPUBEJICHHBIE B CTaThe, OTBETHTE Ha BOMPOC: KAaKUM SIBIISIETCS 030H, 00pasyro-
HIUICST BO BpeMsI TPO3bI- «XOPOLIUM» WK «uioxum»? [logemy?

B tekcre roBoputcs: «be3 3TOro moje3Horo 030HOBOTO CIIOS JIFOIM ObutM OBl OoJiee mo-
BEPIKCHBI 3a00JICBaHUSAM, BO3HHKAIOIIUM BCIICJICTBUE OOIY4YCHHS YIbTPa()HOICTOBBIMH JTydaMu
Connuay. HazoBure o1HO U3 3THX 3a00J1€BaHMi, yKa3aB, YTO HMEHHO OHO MOPaKaeT.

B koHie Texcta ymoMuHaeTcs O MEXIyHapoaHoil koHpepeHuuu B Moupeane. Ha stoi
KOH(epeHIIMHA 00CYKAATNCh MHOTHE BOIPOCHI, KacaIONMecs BO3MOKHOTO MCTOIIEHHUSI 030HOBOTO
ciost. JIBa M3 3TUX BOIPOCOB MIPHUBEICHEI HIDKE B Ta0OwIe. MOTYT JIM HaydHBIC UCCIICAOBAHUS JIaTh

OTBCT HA MIPUBCACHHBLIC HHUXKC BOHpOCBI?

Bomnpoc MOKHO 11 HalWTH OTBET
C IOMOILIbIO HAYYHBIX
HCCIICIOBAHUI?
MoryT 11 COMHEHUS YYEHBIX O BIUSHUU (DPEOHOB HA O30HOBBIN Ha/uer

CJIOM OBITh MPUYMHOM MACCUBHOCTH BJIACTEH?

Yemy Obl ObUTa paBHA KOHLIEHTpaLMs ppeoHoB B aTMochepe B 2002 Ha/net
rojy, eciii Ol B aTMOC(epy mormao To xe KOJIHM4eCTBO (PpEeoHOB,
4TO U ceilyac?
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